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1. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHMA 110 AUCHUIIVIMHE 1
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHKEHHUS KOMIIETEHLUUNA U 1ENbI0 pealu3aluu

OIIOIL

JucuumumHa BXOJUT B COCTaB 0053aTeNIbHON YacTH 00pa30oBaTeIbHOM MPOrpaMMBI.

Tabmuua 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCIUTUINHE

Kon, HammeHnoBanue

HHAWKATOpa

Pe3ynbTarel 00yueHUs 1O AUCIHUILTAHE

YK-4 Cnoco6eH npuMeHATh COBPeMeHHble KOMMYHMKATHBHbIE TEXHOJIOTHH, B TOM YHCJI€e
HAa MHOCTPAHHOM(BIX) fI3bIKe(AX), JAJI5l AKAJTEMUYECKOr0 U NMPo(ecCHOHATIBLHOI0 B3auMO/1ei-

CTBHA
3HAET OCHOBBI MIEPEBOJIAa AKAJIEMUYECKUX TEKCTOB (pedeparsl,
AHHOTAIIUU, 0030PbI, CTAThH | T. J1.) C HHOCTPAHHOTO SI3bIKA FITH

N-1 (VYK-4) Ha HHOCTPAHHBIN S3BIK

3HaeT NPUHIUOBI W TIPUEMBI YMEET HCIIOIh30BaTh PA3TUYHBIC CIIOCOOBI, METOIbI, KOMMYHH-

OCYIIECTBIICHHSI  aKaJleMUYe-| KATHBHBIC TEXHOJIOTUU B 3aBHCUMOCTH OT CUTYaIlUU OOIICHHSI

CKOTO ¥ TPOQeCcCHOHATBHOTO
B3aMMO/ICUCTBHUS, B TOM YHCIIC
Ha UHOCTPAHHOM A3BIKC

IIPH OCYIIECTBIICHUY KOMMYHHUKAIIMK Ha TPO(ECCUOHATTEHOM U
aKaJeMUYECKOM YPOBHE

BJIAJICET HABBIKAMU MTPUMEHEHHUSI MOIXOIAIIUX HH(POPMAIIMOH-
HO-KOMMYHHMKATUBHBIX CPEJICTB JIJIsl OCYLIECTBIEHUS JEI0BOr0
0OIIIEeHUs HA PYCCKOM M HHOCTPAHHOM SI3BIKAaX

-1 (YK-4)
YMeeT NpUMEHSATh COBPEMEH-
HbIE KOMMYHHKATHBHBIE TEX-
HOJIOTHM [UIS aKaJeMUYECKOro
U TpOPEeCcCHOHANIBHOIO B3au-
MOJICUCTBHUA

3HAeT OCHOBBI N1€PEBO/JIA aKaJEMHUECKUX TEKCTOB (pedepaTsl,
aHHOTAIUU, 0030pPHI, CTAThH U T. JI.) C UHOCTPAHHOTO S3bIKA WU
Ha MHOCTPAHHBIN S3BIK

YMEET MCII0JIb30BaTh Pa3IMYHbIE CIIOCOObI, METObl, KOMMYHHU-
KAaTHBHBIE TEXHOJIOTUHU B 3aBUCUMOCTH OT CUTYallUH OOILLIEHUS
IPU OCYIECTBICHUH KOMMYHUKAIIMH Ha MPO(ECCHOHATBHOM U
aKaJeMUYECKOM YpOBHE

BJIa/I€E€T HaBbIKaMH MPUMEHEHUS MOAXOASAIMNX HHPOPMAaIIMOH-
HO-KOMMYHHMKATHUBHBIX CPEJCTB JJISl OCYIIECTBIEHUS J1E€I0BOIO
OOLIEHHS Ha PYCCKOM M HHOCTPAHHOM SI3bIKaX

NJ-1 (VK-4)

Bnageer HaBbIKaMu MpUMEHeE-
HUA COBPEMCHHBIX KOMMYHHU-
KaTUBHBIX  TEXHONOTUH  JUId
OCYIIECTBJICHUS JIEIOBOTO 00+
IICHHUS

3HAeT OCHOBBI N1EPEBO/JIa aKaJEMHUECKUX TEKCTOB (pedepaTsl,
aQHHOTAIIUU, 0030pPHI, CTAThH U T. JI.) C HUHOCTPAHHOTO S3bIKA WU
Ha MHOCTPAHHBIN S3BIK

yYMEET HMCII0JIb30BaTh Pa3IMYHbIE CIIOCOObI, METOIbl, KOMMYHHU-
KAaTHBHBIE TEXHOJIOTUHU B 3aBUCUMOCTH OT CUTYallUH OOILIEHUS
IPU OCYILECTBICHUH KOMMYHUKAIIMHN Ha PO(ECCHOHATBHOM U
aKaJeMUYECKOM YPOBHE

BJIaJieeT HaBbIKAMU IIPUMEHEHUS OIXOAIIMX UH(OPMAIIHOH-
HO-KOMMYHHUKATUBHBIX CPEJCTB JJIsl OCYIIECTBICHUS J1€TI0BOTO
OOIIeHNUs] Ha PYCCKOM U MHOCTPAHHOM SI3BIKaX

PesynpTaThl 00yueHus: O TUCIUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX BH-
JIOB KOHTAaKTHOM M CaMOCTOSTEIbHOM pabOThl 00YJarOMIMUXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM IIITAHOM.
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I/IH,I[I/IKaTOpBI JOCTHUIKCHU A KOMHCTCHHI/II\/'I CUHUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I Ipu JOCTUKE-
HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yT-I€HI/ISI.
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2. OBBbEM JUCHUATIIAHBI

O0BeM JUCHUIIAHEI COCTABISAET 3 3aYETHBIX €IUHUIIBL.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )

B COOTBCTCTBUU C YTBCPIKACHHBIM y‘-I€6HBIM IIJTaHOM.

dopma 00yueHus
Buner padot Oqf ai
CeMecTp

Konmaxmmnasn paboma 49

3aHSATHUS JISKITMOHHOTO THUIIA

71a00paTOPHBIC 3aHATHS

IIPAKTUYECKHE 3aHATHUS 48

KypCOBO€ IPOCKTUPOBAHUE

KOHCYJIbTAITU!

MIPOMEKYTOYHAS aTTECTAIINS 1
Camocmoamenvnasn paboma 59

Bcezo 108
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3. COAEP)KAHUE JUCIUITJINHBI

HpaKaneCRne 3aHATHSA

Pa3nea 1. IIpogeccuonaibHaAsi KOMMYHUKAIUS.
IIP01. Tema. YcTpoiicTBO Ha padoTy.

OcHoBHBIE BUBI PA0OTHI, UX KPAaTKas XapaKTEPUCTHKA HAa aHTJIMHCKOM S3BIKE; OMCAHUE
00s13aHHOCTEH, CBA3aHHBIX C BBIIOJIHEHHEM TOI'O MJIM MHOTO BHJIA pabOTBHI.

Yrenne: “Job advertisements”. (O6bsBieHMs 0 padoTe).
I1P02. Tema. YcTpoiicTBO Ha padoTy.

CoBpemeHHbIe TpeOOBaHMS K KaHIUIATY MIPU MOCTYIUICHUH Ha paboTy. OCHOBHBIE JIOKY-
MEHTBI [IPH IPUHATUH Ha paboTy.

I'pammaruka: Present Simple, Present Continuous.

AymupoBanme: Giving advice on writing a covering letter.(CoBeTbl 0 HaITUCAHUIO CO-
IIPOBOAMUTEIBHOTO MHUCHMA).

I'oBopenue: Obcyxnenue ycinosuii padbotsl B Poccun.
ITP03. Tema. Komnanuu.

CTpykTypa KOMIIAaHUH, Ha3BaHUS OT/EIIOB.

Yrenune: “What is good about Sony corporation?”(Kopmopamuss Sonyu ee pabora).
CubHble U ciiabble CTOPOHBI KOpIIopauu Sony.
I[1P04. Tema. Komnanuu.

XapakTepucTuKa 00s13aHHOCTEH PaOOTHUKOB OT/IENIOB, OIMCaHUE pabOThl KOMIIAHHUH.

I'pammaruka: Past Simple.

AymupoBanue: Sony corporation. (Kopmoparus Sony).

I'oBopenmne: PoneBas urpa «TB moy «UTto BBl Aymaere o cBoeit paboTe B KOMITaHUU?».
ITP0S. Tema. UHHOBanuM B NPOM3BOACTBEHHOM cepe.

Onucanue ToBapoB, UX OCOOEHHOCTEH.

Yrenne: “What is a product?” (“Yro takoe ToBap?») OnpeseseHue MpoayKTa B pa3HbIX
cdepax AesITENbHOCTH YeJIOBEKa.
ITP06. Tema. UHHOBanuu B NPpOM3BOACTBEHHOM cepe.

AHanu3 pbIHOYHON MPOJAYKIIMH U KOHKYPEHTOCIIOCOOHOCTH TOBApOB.

I'pammaruka: Past Simple, Past Continuous.

Aynuposanme: Cardboard Box Solar Cooker Wins the Prize. (MHHOBaiwmsi, moiyduBIIas
Harpajay — IUTUTa, paboTaroIIas Ha COJTHEUHON SHEPTHH)

I'oBopenue: OOcyxaeHNE TOBAPOB U X OCOOEHHOCTEH.
ITP07. Tema. In3aiin n cnenndukanus Topapa.

Onucanue nu3aitHa U cienuuKaIuy ToBapa.

Yrenne: «What is design?” (Yro Takoe nuzaiin?). OnucaHue TOBapa ¢ TOYKU 3PCHUS
0CcOOEHHOCTEN au3aiina.
ITP08. Tema. /In3aiin n cnenndukanus Topapa.

XapakTeprucTUKa U CpaBHEHUE JM3aiiHa pa3MYHbIX TOBAPOB, MPEJICTABICHHBIX Ha COBpeE-

MEHHOM DPBIHKE.

I'pammaruka: Modal verbs.

AynupoBanme: Presentation of a new product (ITpe3enrarus HOBOro ToBapa).

I'oBopenue: IIpe3enrtanus HOBOro ToBapa.
Hanucanue Tecta o npoiiiecHHOMY pas3eny.

Pa3nes 2. Hayynasi KOMMyHHKALHA.
ITP09. Tema. IIpenocraBiieHne UCCJIEI0BATEIbCKOI0 MPOEKTA.
@dopma 3an0JTHEHMS 3asIBKH C ONIMCAHUEM HCCIIE0BATEIbCKOTO MPOEKTA.

5
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Yrenne: «Project summary”(KpaTkoe onvcaHue mpoeKTa).
ITP10. Tema. IIpenocraBiieHne HCCIE0BATEIBCKOIO NIPOEKTA.
BapuaHTsl npenocTaBieHus MCCIENOBATENbCKUX MIPOEKTOB M MX OCOOEHHOCTH B COBpeE-
MEHHOM COOOILIECTBE.
I'pammaTuka: Passive Voice.
I'oBopenue: OOCyx1eHUE UCCIIEI0BATEILCKOTO MPOEKTA.
IIP11. Tema. YuacTue B HAYy4YHOH KOH(pepeHUNH.
Omnwucanue Gpopm yyacTus B HAYYHBIX KOH(PEPEHLIUSAX.
Yrenne: “Why it’s important for you to present your data at scientific conferences” (Ilo-
YeMy Ba)KHO IPEACTABIATh JaHHBIE CBOETO UCCIIEIOBAHMS HA HAYYHBIX KOH(EPEHIIUX).
IIP12. Tema. YuacTue B HAYy4HOH KOH(pepeHUNH.
[IpoBeenue UrpoBo HAy4HOH KOH(EPEHINH.
I'pammaTuka: Present Perfect and Past Simple.
AyaupoBaHme: YuyacTue B HaydHOH KOH(EpPEHLMU U TPYIHOCTU, C KOTOPHIMHU CTaJIKU-
BalOTCS MOJIOZIBIE YUCHBIE.
I'oBopenue: PoneBas urpa«Hayunas koHpepeHIH».
IIP13. Tema. [IpyHIUIIBI COCTABJICHUS U HATMCAHUS HAYYHOM CTAaThH.
AHanu3 OTPHIBKOB U3 HAYYHBIX CTaTei MO pa3iMyHbIM TemaMm. BBenenue u orpaboTka
HOBOM JICKCUKH, KJIMILE.
Yrenne: «An experimental research paper” (CraTbst 00 SKCIEPHUMEHTAIBHBIX HCCIIEIO-
BaHMSIX).
ITP14. Tema. IIpuHIMIBI COCTABJICHUSA M HAMUCAHUSA HAYYHOH CTATbH.
AHanu3 pa3IMyHbIX YacTel Hay4HOH cTaTbU U UX 0OCOOEHHOCTEH.
I'oBopenmue: IIpencraBiieHre HAy4YHOU CTaTBbU U €€ aHAJIM3.
IIP15. Tema. [Ipe3eHTanus UCC/IeI0BATEIbCKOI0 MPOEKTA.
CrpyKTypa Mpe3eHTallH B LI€JIOM U UCCIIEJOBATEIbCKOTO MPOEKTA, B YaCTHOCTH.
Yrenue: «The presentation journey” (Kak cocTaBUTh PE3EHTAIIHIO).
I'pammaruka: Imperative sentences.
ITP16. Tema. [Ipe3eHTanusi UCcC/IeJ0BATEIbCKOI0 MPOEKTA.
AHanu3 pa3InyHbIX POEKTOB U 00CYKJIEHUE UX CHIIBHBIX U CJIa0bIX CTOPOH.
Aynuposanme: Presentation of a research paper.
I'oBopenmne: [Ipe3enTanus ucciaeqoBaHus.
Hanucanue tecta o npoiiecHHOMY pas3zeiy.

Paznea 3. /lesioBasi KOMMYHMKALHSA.
IIP17. Tema. MeXKJIMYHOCTHBIE M MEKKYJIbTYPHbIC OTHOLLICHHS.
TpaguioHHbIE MOAEIN TIOBEIEHUS B Pa3HBIX CTpaHaXx.
Yrenune: “How to handle first meetings in four different countries” (Moxenu npose-
JIEHUS TIEPBOHAYAJIbHBIX BCTPEY B UETBIPEX PA3HBIX CTPAHAX).
IIP18. Tema. MexKJIMYHOCTHBIE M MEKKYJIbTYPHbIC OTHOLLICHHS.
3aBUCUMOCTbD JEJIOBBIX OTHOILIEHUH OT KYJbTYpPbl CTPaHBbl.
I'oBopenmue: PoneBas urpa 1o npeyioK€HHbIM CUTYaLUSIM.
ITP19. Tema. IIpoBeneHne neperoBopos.
OcoOeHHOCTH BeIeHHsI IEPErOBOPOB B Pa3HBIX CTPaHAaX.
Yrenne: “Negotiating as a team” (KomaniHoe BeieHUE IEPETOBOPOB).
I'pammaruka: Countable and uncountable nouns. Articles.
ITP20. Tema. IIpoBenenne neperoBopos.
AHanu3 npobiem, BO3HUKAIOUINX MTPU IPOBEIECHUH IEPErOBOPOB.
I'pammatuka: Countable and uncountable nouns. Articles.
AyaupoBanue: Pemenne npo6iem, BOZHUKAIOIIKX MTPH IPOBEACHUH I1EPETOBOPOB.
I'oBopenmne: PosieBas urpa «IIpoBeneHue neperoBopos 1o MpeIoKEHHBIM TEMaM».

65—
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IIP21. Tema. KoHTpaKThI M corJiameHus.

Onwucanue GpopM KOHTPAKTOB U COTJIAILICHHH.

Yrenne: “Requirements for a contract” (TpeboBanus k 0pOPMICHHIO KOHTPAKTA).
ITP22. Tema. KoHTpaKThI U coryialieHusl.

AHanu3 NoJjJ0XeHU KOHTPAKTA.

I'pammaruka: Passive Voice.

I'oBopenne: OOCyKaeHNE MTOJOKEHUH KOHTPAKTA.
ITP23. Tema. YnpasJiieHue POEKTOM.

OnucaHyie OCHOBHBIX MPOLIEAYP, BXOASIIUX B CUCTEMY YIPABICHUS MPOEKTOM.

Yrenne: “Project management in action” (YnpasieHue IpOSKTOM Ha MIPAKTUKE).

I'pammatuka: Infinitive or Gerund.
I1P24. Tema. YnpaBjeHue NPOEKTOM.

XapakTepucTUKa POJIH YIPABISIONIETO B KOMIAHUH.

AymupoBanme: Setting agenda for meetings.(O0cy»x/ieHre OBECTKH JHS JUIsS IPOBE/Ie-
HUS COOpaHHMMA).

I'oBopenue: Ponesas urpa «lIpoBenenue BCTpeun KOJUIEKTHBA KOMITAHUHU B 00CYKICHHE
MPOEKTay.

Hanucanue tecra o npoiiecHHOMY pasfeny.

CamocrosiTesibHas padoTa

CPO01. 3aganue: cocTaBUTh PE3IOME IO 1IAOJIOHY

CP02. 3aganue: onrcath KOMIIAHUIO/ OpPraHU3AIINIO, B KOTOPOH paboTaerib/ xoTen Obl paboTaTh
CP03. 3aganue: MpoaHATN3UPOBATh 3aJaHHBIC MPOPECCHOHATBHBIC COOOIIECTBA U HHHOBAITUU
B cpepe UX 1eATeNbHOCTH.

CP04.3apanme: cOCTaBUTh ONMCAHKUE TOBApa 3aJaHHOW KOMITaHUH.

CP05.3ananue: HanycaTh BApPUAHT 3asBKM HA pAaCCMOTPEHHE UCCIIEI0BATEIbCKOTO MIPOCKTA.
CP06. 3aganue: NoArOTOBUTH IUIAH JOKJIAAA JUIsl y4acTUsl B HAYYHOU KOH(EpPEHIINH.

CP07. 3apaHue: HarucaTh HAyYHYIO CTaThI0 00BEMOM 3 CTp.

CP08. 3aganue: NoArOTOBUTH MPE3EHTALIMIO UCCIIEIOBATENLCKOIO IPOEKTA.

CP09. 3aganue: npoaHaIM3UPOBATH METO/IbI MEKIUYHOCTHOTO JIEIOBOIO OOIICHMS.

CP10. 3aganue: NOArOTOBUTH IUIaH AJIs IPOBEACHUS JI€JIOBBIX IEPETOBOPOB C MaPTHEPAMHU.
CP11. 3aganme: HanucaTh TEKCT KOHTPAKTA IO 33JaHHOU TeMe.

CP12. 3aganme: NOArOTOBUTH MPUBETCTBEHHYIO peUb Ul BCTPEUYH MapTHEPOB M0 3aJJaHHOU CH-
Tyaluu.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMANHNOHHBIX PECYPCOB U TEXHOJIOI'MHU

4.1. YyeOHas 1uTepaTypa
AHTJIMHCKUI A3BIK
1. T'ynuna, H. A. IIpodeccuonanbHoe oOLIeHHE HA AHTIMICKOM SI3bIKE [DJIEKTPOHHBINA pe-
cypc]: yuebHOoe mocoOue ajsi MarucTpaHTOB IEPBOTO Kypca OYHOTO U 3a0YHOTO OTENICHUH,
o0yJaromuxcst o HampaBlieHHI0 «MexayHapoaHas npodeccuoHanbHas KoMMyHuKanus» / H.
A. I'yauna, E. B. JIopeukas, JI. FO. Koponesa, T. B. Mopnosuna. — Tam60B: M3n-8o ®I'BOY
BO «TI'TY», 2016. - 80c. - Pesxxum mpoctyna: http://tstu.ru/book/elib3/mm/2016/gunina/

2. JImutpenko H.A. Aurnwmiickuii si36Ik. Engineering sciences [DnexTpoHHblii pecypce]: yueo-
Hoe mocobue / H.A. Imutpenko, A.I'. CepeOpsiHCKasi. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
CII6.: YuuBepcutrer UTMO, 2015. — 113 c. — 978-5-9905471-2-4. — Pexum npoctyna:
http://www.iprbookshop.ru/65782.html

3. Munbpyn, P.II. AHraumiickuil juisi MEXIyHapOJHOM KOMMYHHMKAUUU [DJIEKTPOHHBIA pe-
cypc]: yaebnoe mocodbue /P.I1. Munbpyn, JLEO. Koponesa. - Tambos: HU3n-so ®I'BOY BO
«TTTY», 2016. - 80c. - Pesxum noctyma: http://tstu.ru/book/elibl/exe/2016/Milrud_l.exe

4. Mastering English. Uacte 1 [DnekTponHbIii pecypc]: yaedHoe mocoome / M.B. TlporyTro
[u nmp.]. — DnextpoH. TekcroBble nanHbie. — CII0. : Cankt-IlerepOyprekuii rocyaapCcTBEHHBIHM
apXUTEKTYpHO-CTpoHTEeNbHbIN yHUBepcuTeT, DBC ACB, 2016. — 220 ¢. — 978-5-9227-0669-8.
— Pexxum gocryma: http://www.iprbookshop.ru/66831.html

5. Mastering English. Hacts 2 [DnexTponHsIi pecypce] : yaeOHoe mocodue / M.B. IporyTo
[u nmp.]. — DnextpoH. TekcroBble nanHbie. — CII6. : Cankt-IlerepOyprekuii rocyaapCcTBEHHBIH
apXUTEKTYypHO-CTpOoUTEeNbHBIN yHUBepcuTeT, ObC ACB, 2017. — 84 ¢. — 978-5-9227-0670-4.
— Pexxum noctyna: http:// www.iprbookshop.ru/66832.html

HeMeUKUH SA3bIK

Bonoauna, JI. M. JlenoBoit HEMEIKU A3BIK [ DIEKTPOHHBIN pecypc] : yueOHOoe mocodue /
JI. M. BonoauHa. — DNeKTpOH. TeKCTOBbIE JaHHble. — Ka3zanp : KazaHckuil HalMOHANbHBIN HC-
CJIeIOBATEIILCKUI TEXHOJOTHYeCKUl yHuBepeuteT, 2016. — 172 ¢. — 978-5-7882-1911-0. —
Pexxum noctyma: http://www.iprbookshop.ru/61842.html

['unbdanosa, @. X. Hemenkuii s3b1k [DNeKTpOHHBIN pecypce] : yueOHoe mocodue s Oa-
KaJaBpOB M MaruCTPaHTOB SKOHOMUYECKUX HalpaBieHui u cnennanbHoctelt / @. X. 'mibdano-
Ba, P. T. 'mnbdanoB. — DexTpoH. TekcToBble NaHHble. — CapartoB : Al [Iu Op Menua, 2018.
— 232 ¢. — 978-5-4486-0171-2. — Pexum noctyma: http://www.iprbookshop.ru/70772.html

Cwmans, H. A. Hemeukwuii s3pix B mpodeccun. Toprosoe neno. Deutsch fiir Beruf.
Handelswesen [OnektponHslii pecypc] : yuebHoe nocobue / H. A. Cmanb. — DIEKTPOH. TEKCTO-
Bble JaHHble. — MuHCK : PecnyOnukaHckuil HHCTUTYT nipodeccuoHanbHoro odpa3onsanus (PU-
I10), 2017. — 156 C. — 978-985-503-689-1. — Pexum JOCTYyTIa:
http://www.iprbookshop.ru/84876.html

Diibep, E. B. Hemerkuii 361k [DNEeKTPOHHBIN pecypc] : yueOHO-MeTondeckoe mocooue /
E. B. Ditbep. — DnexTpoH. TekcToBbIe HanHbIe. — Capatos : Aif [Tu Op Menua, 2018. — 149 c.
— 978-5-4486-0199-6. — Pexxum nmocryma: http://www.iprbookshop.ru/72459.html

(paHny3cKHi A3BIK
1 Kpaiicman, H. B. ®pannysckuii s3bik. JlenoBas u npodeccroHalibHas KOMMYHUKALINS
[DnexTpoHHBIH pecypc]: yaeOHoe mocodue / H. B. KpailicMan. — DneKTpOoH. TEKCTOBBIE TaHHEIE.
— Kazanp: KazaHckuil HalMOHaJNbHBIA HCCIIEIOBATENBCKUI TEXHOJIOTHMYECKUH YHUBEPCUTET,
2017. — 108 C. — 978-5-7882-2201-1. — Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/79593.html



http://tstu.ru/book/elib3/mm/2016/gunina/
http://tstu.ru/book/elib1/exe/2016/Milrud_l.exe
http://www.iprbookshop.ru/66831.html
http://www.iprbookshop.ru/61842.html
http://www.iprbookshop.ru/70772.html
http://www.iprbookshop.ru/84876.html
http://www.iprbookshop.ru/72459.html
http://www.iprbookshop.ru/79593.html
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2 Hukutunaa, M. 10. ®@paHmy3ckuil 36K [DIeKTpOHHBIA pecypc]: yueOHoe mocodue s

CTYJICHTOB MHCTUTYTa YKOHOMHKHU M MeHekMeHTa / M. KO. Hukutnaa. — DIEKTpOH. TEKCTO-
Bble JaHHble. — benropoa: benropoackuii rocy1apcTBEHHBIM TEXHOJIOTHYECKUN YHUBEPCUTET
um. B.I'. Iyxosa, DbC ACB, 2017. — 90 c. — 2227-8397. — Pexum nocryna:

http://www.iprbookshop.ru/80531.html

3 Ckopuk, JI. I'. ®paniy3ckuil g3k [DIEKTPOHHBIA pecypc]: MPaKTUKYM I10 Pa3BUTHUIO
HaBbIKOB ycTHOM peun / JI. I'. Ckopuk. — DIJIEKTpOH. TEKCTOBbIE NaHHbIe. — M.: MOCKOBCKUI
NeIarornyeckuii TocyaapcTBeHHbl ynuBepeuret, 2017. — 296 ¢. — 978-5-4263-0519-9. —
Pexxum moctyma: http://www.iprbookshop.ru/75965.html

4.2. UuTepHeT-pecypchl, B TOM YHCJe COBPeMeHHbIe NMpodeccHoHaAIbHbIE 0a3bl JaH-
HBIX M1 HHPOPMANHOHHBbIE CIIPABOYHbIE CHCTEMBbI

Vuuepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoHcynpTanTt-H» http://www.consultant-urist.ru

CrpaBouHo-npaBoBas cuctema «I"apant» http://www.garant.ru

basza nanubix Web of Science https://apps.webofknowledge.com/

basa manneix Scopus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MHUHHCTEPCTBA TpyAa ©  COLMAIbHON 3ammuThl Pd
https://rosmintrud.ru/opendata

ba3za nanneix Hayunoit snextponnoii oudanorekn eLIBRARY.RU https://elibrary.ru/

baza nanHbIX nmpodeccuoHanbHBIX CTaHAAPTOB MUHKCTEPCTBA TPY/Ja U COLUATBHOMN 3alU-
ol PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Basbl aHHBIX MUHHCTEPCTBA SKOHOMUYECKOT0 pa3sutus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

OnektponHas 6a3a maHHbIx «M3marenpctBo Jlanb» https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza nanHbIX «DneKTpOHHO-OMOMoTeuHas cucrema «9bC FOPAMNT» https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOmoTeunoi cuctemsr TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas nHGopMarmonHas cuctema «HarroHansHast 3JeKTpOHHAS
oubnuorekay» https://H36.pd

HanmonanbHbeIi opTain oHaite o0ydenust «OTkpbIToe oOpasoBanue» https://openedu.ru

OnekTpoHHas 6a3a gaHHbIX "Polpred.com O630p CMU" https://www.polpred.com

Od¢unnanbubiii caidit denepanbHOro areHTCTBa N0 TEXHUYECKOMY PErYITUPOBAaHUIO U MET-
posoruwm http://protect.gost.ru/

Pecypcbl anekTpoHHON HH(pOpMaMOHHO-00pa30BaTeIbHOW Cpeabl YHHUBEpPCUTETa Ipej-
CTaBJICHBI B JIOKAJILHOM HOpPMAaTUBHOM akTe «llonokeHne o0 AIeKTpOoHHOW HH(OPMAIMOHHO-
oOpa3oBatenbHOMU cpezie TaMOOBCKOT0 TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, K KOTOPBIM O0ECIeYeH JOCTYI O0yJaroIInXCs,
B T.4. PUCIIOCOOJICHHBIE JJIsI UCIOJIb30BaHUS MHBATUAAMHU U JIMIIAMU C OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/IEHbl Ha O(UIIMATBFHOM CalTe YHHUBEpCUTETa B pazjene «YHHU-
BepcuteT»-«CBenieHns 06 oOpa3oBaTenbHOI opraHu3anun»-«MarepruanbHO-TeXHUYecKoe odec-
MeYEeHNE U OCHAIIEHHOCTh 00Pa30BaTEIbLHOTO MPOLIECCa.

CBezieHHs O JIMLEH3MOHHOM MPOrPaMMHOM 00€CIIeYeHHUH, UCTI0Ib3yeMOM B 00pa3oBaTesb-
HOM TIpoliecce, MPEeCTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHBepcuTeTa B pasneine «OOpazoBa-
HUe»-«YuebHas paboran-«/locTynHoe mporpaMMHOe 0OecrieueHue».



http://www.iprbookshop.ru/80531.html
http://www.iprbookshop.ru/75965.html
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://elib.tstu.ru/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
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5. METOAUYECKHUE YKA3AHUA
JJIA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUITJIMHBI

JUIsl yCIIEIIHOro YCBOEGHUsI y4e€OHOro Marepuana HeoOXOJUMbI IIOCTOSIHHBIE U PEryJisip-
HbIE 3aHATUA. MaTepuall Kypcea IoJaeTcs IOCTYNaTeNIbHO, KaX bl HOBBIM pa3/ies OnupaeTcs Ha
IIPEIbIAYIINE, YaCTO BBITCKAET U3 HUX. [IpomycKy 3aHATHI, HETIOJHOE BBIIOJIHEHUE JTOMAIIHUX
3alaHuil TIPUBOJAT K IIpo0esiaM B 3HAHUSAX, KOTOpbIE, HAKAILIMBAsCh, CBOJSAT HA HET BCE BallU
YCHJIUSAL.

I'maBHBIM (PaKTOPOM YCHEUIHOTO OOY4YEeHHUs, B YACTHOCTHU, MPH U3YYEHUU MHOCTPAHHOTO
A3bIKa ABJSETCA MOTUBaLUsA. V3yueHue si3plka TpeOyeT cuCTeMaTH4ecKoi ynopHoi padoThl, Kak
U npuodpeTeHue 1000ro HOBOro HaBbIKAa. AKTUBHAS MO3HMLHUA 3€Ch OTBOAMTCS UMEHHO 00ydYa-
IOLIEMYCSI.

[IpocToro 3ayuynBaHus JEKCUKU-TPAMMATHKN HEAOCTATOYHO, TAK KaK S3bIKOBOM Marepu-
aJl - BCEro JMIIb 0a3a, Ha OCHOBE KOTOPOH Bbl 00y4yaeTech pedd, yYUTeCh FOBOPUTh U IHUCATb,
MOHMMATh MPOYUTAHHOE, BOCIPUHUMATH peub Ha ciayX. Heo0xoaqumo kak MOXHO OoJblle Ipak-
Tuku. [IposBisiiTe akTUBHOCTh Ha 3aHATUAX M HE OrpaHUYMBAaNTECh YYEOHHMKOM B JOMAIIHEH
pabote. /{151 Toro 4ToObl 3arOBOPUTH HA HHOCTPAHHOM SI3bIKE, HEOOX0AMMO Ha HEM TOBOPHUTb.

Hcnonb30oBaHue COBPEMEHHBIX TEXHOJOTHMM: MporpaMMHOe OOecreyeHHe MepPCOHATbHBIX
KOMITBIOTEPOB; MH(OPMAIIOHHOE, IIPOTPAMMHOE U anmnapaTHOE O0O0ecleYeHne JOKaIbHOH KOM-
IBIOTEPHON ceTH; HH(POPMALIMOHHOE U IIPOrpaMMHOe olecredeHne rinobdaiabHol cetu MHTepHer
IIPU U3yYEHUU AMCUUILIMHBI «MexTyHapoiHas npodeccruoHallbHass KOMMYHHUKALU» 103BOJISET
HE TOJIBKO 00eCHeunTh alalTaltIo K cucTeMe 00y4eHHUs B By3e, HO M CO3/aTh YCJIOBHS /U1 pas-
BUTHS JTMYHOCTH KKIOTr0 00ydaromierocs, (MMoCpeCTBOM Pa3BUTHS NOTPEOHOCTEH B aKTHBHOM
CaMOCTOSITEJIbHOM TIOJIyY€HUH 3HaHU, OBJaJEHUHM PA3IUYHBIMU BHJIAMH y4eOHOW NIesATeNbHO-
CTH; a TaKke oOecrednBas BO3MOXKHOCTh pEAIU3alMM CBOMX CIIOCOOHOCTEH udepe3 BapHaTUB-
HOCTb CO/IEp’KaHMs yueOHOTO MaTepuasla U HCIIOJIb30BAaHUs CUCTEMbI Pa3HOOOPA3HbBIX 3aJaHUI
JUISL CAMOCTOSITENIbHON paboThI).

B xone nmpoBeneHus BceX BHUIOB 3aHATUHN C MPUBICYCHUEM TEXHUYECKUX CPEICTB 3HAYU-
TEIbHOE MECTO yAemsieTcsl (OPMUPOBAHUIO CIEAYIOIIMX YMEHUNH M HAaBBIKOB: YMEHHUE OOIAThCS
U paboTaTh B KOMaH/€; CIIOCOOHOCTh pemaTh MpobieMbl; CIIOCOOHOCTh K MOCTOSIHHOMY 00y4e-
HUIO; YMEHHE paboTaThb CAMOCTOSTEIbHO; CIIOCOOHOCTh aJalTHPOBATHCS K HOBBIM YCIIOBHSIM;
YMEHHUE aHAIU3UPOBATh, HABBIK OBICTPOrO MOUCKA HH(POPMAIIUH.

— 10—
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

ITo Bcem BuaamMm y‘lC6HOI>i ACATCIIBHOCTH B paMKax JUCHUIIJIMHBI WCIIOJIB3YIOTCA ayAUTO-
pyuur, OCHAIICHHBIC HCO6XOI[I/IMI)IM CIICqHUAJIN3UPOBaHHBIM O60py,I[OBaHI/ICM.

HaunmeHoBaHue crienmuanbHBIX
IOMEIICHAH

OCHAIIIEHHOCThH CIIEIHAIbHBIX I10-
MEIICHUHN

[NepeyeHb JTUIIEH3MOHHOTO MPOTrPAMMHO-
ro obecriedeHNs / PeKBU3UTHI MOATBEP-
JKJIAIONIETO JOKYMEHTa

yueOHBIC ayTUTOPUU JIJIsS
TIPOBEJCHUS 3aHATUI
CEeMHHApPCKOr0 THIA, TPYIIOBBIX
Y MHAMBUYaJIbHBIX
KOHCYJIbTallUi, TEKYIETO
KOHTPOJISI U IPOMEXKYTOUHOH

Meo0enb: yaeOHas MeOeb
TexHMYeCKUe cpeacTBa 00ydeHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KopmopaTtusHbie
aKaJIeMUIeCKUEe JIUICH3UU OecCpOUHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

PROMT Translation Server Intranet Edi-
tion / JInnensus NeHKMY TVFUBP-0055
Beccpounas I'oc. Kontpakt Ne35-03/161

aTTcCTalun

ot 19.08.2008T;

Far Manager / cBo60oaHO pacrpocTpaHsi-
eMOoe MPOrpaMMHOE 00eCIIeYeHHE;

7-Zip | ¢B0o6GOIHO pacmpocTpaHsIeMoe
HporpaMMHOE 00ecIeyeHHe;

s camocTosTeNbHOM paboThl 00yYaroIUXCs IPEIyCMOTPEHbI TOMEIIEHUS, YKOMILIEK-
TOBaHHbIC CHEIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOH C BO3MOX-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedueHreM J0CTyIa B JJIEKTPOHHYIO UHGOP-
MaIMOHHO-00pa30BaTEIbHYIO Cpeay YHUBEPCUTETA.

HaumMmeHoBaHMe noMeleHui
JIJISE CAaMOCTOSITEIbHOM
PpabOThI 0OYUAIOIITHXCSI

OcCHaIIEHHOCTh ITOMEIIEHUI JJIs
CaMOCTOSATENIbHOM PaOOThI 00YJAIOINXCS

IIepedeHb MIIEH3MOHHOTO NIPO-
rpaMMHOTro obecrnieueHust / PexBu-
3UTHI HOATBEPKIAIOIIETO T0KY-
MEHTa

TTomemienue mis
CaMOCTOSITEIILHOM paboTHI
obyuaromuxcs (YUTaIbHBIN
3an HayuHoii OnbmmoTexn)

Meo6ens: yuebHas mebenb

KoMIUTeKT criennaniu3npoBaHHON MeOeITH: KOMITh-
IOTEPHBIE CTOJIBI

O0opynoBaHue: KOMIIBIOTEPHAsI TEXHUKA C MO/
KITFOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIMOHHOH ceTn «HTepHEeT» U I0CTY-
IIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpa3oBaTeNbHYyI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZAoBaHue, obecrieyrBaroliee T0CTyI K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeliHeHHe 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluien-
3us Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

TTomemienne s
CaMOCTOSATEIIFHOW PabOTHI
obyuaromuxcs (aya. 333/A)

Meo6enb: yuebHas mebennb

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O6opynoBaHHe: KOMITBIOTEPHAS TEXHHUKA C IO~
KIIFOYEHUEM K WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHOH ceTH «HTepHET» U 0CTY-
MIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
obpazoBaTeNbHYyI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITHOHHOE 000-
pyaoBaHue, 00ECIIEYMBAOIIEE TOCTYIT K CETH HH-
TepHeT (IPOBOIHOE COSAMHEHHUE U OECITPOBOIHOE
coeliHeHHe 10 TexHoaorud Wi-Fi)

Microsoft Windows XP JIunensus
Ne44964701
Microsoft Office 2007 JluueH3us
Ne44964701
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7. TEKYIIIAW KOHTPO.JIb YCIIEBAEMOCTHU "

INPOMEXYTOYHASA ATTECTAIIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1.

Tekymuii KOHTPOJIb YCIIeBaeMOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B ce0si MEPOIPUSATHS MO OLIEHUBAHUIO BBI-
MIOJTHEHUS 3a/IaHUH Ha MPAKTUYECKHUX 3aHITHIX, 3aJJaHUH JJI1 CaMOCTOSATEIbHOU paboTel. Mepo-
HOPUSTHS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTHU MpUBeIeHbI B Tabuuie 7.1.

Ta6smma 7.1 — MeponpusTus TeKyIero KOHTPOJIs YCIIeBaeMOCTH

00603-
HaumenoBanue dopma KOHTPOJIS
Ha4YCHHE
Ponesas wurpa «Cobe-
ITP02 |Tema. YctpoiicTBo Ha paboTy. CCHOB%HHG 1P
yCTpoOHCTBE Ha pabdo-
TY».
I'pynnoBass auckyccus
[TPO6 |Tema. iHHOBanMK B MPOU3BOJICTBEHHON cdepe. o teme «MHHOBaIMM B
COBPEMEHHOM MHUDEY.
ITPO8 |Tema. [lu3zaiin u crienudukanus ToBapa. Tecr.
[IP12 |Tema. Yuactue B Hay4yHOU KOH(EpEHIUH. Ponepas wrpa «Hayd-
Hasi KOH(QEepeHLHsD.
P14 Tema. IlpuHIUOBI cOCTaBIEHUS U HANMCAHUS HAy4yHOW cTa-|YCTHOE cOOOIleHHe O
TBH. Hay4HOU pabore.
[IP16 |Tema. IIpesenTanus uccaen0BaTeNbCKOro MPOeKTa. Tecr.
['pynnosas pabora
«MopgenupoBanue pas-
JIMYHBIX CUTYalHi,
IIP18 |Tema. MeXIMYHOCTHBIE U MEKKYJIBTYPHBIE OTHOILLIEHUS. ONIPEACIAIOMNX  OCO-
OEHHOCTH MEXJINY-
HOCTHBIX U MEXKYJIb-
TYPHBIX OTHOIIEHUI».
I1P20 |Tema. IIpoBenenue neperoBopos. Poresas urpa «Jlero-
BbIE IEPETOBOPHDY.
HenoBas urpa «Opra-
[1P24 |Tema. YnpaBieHUE IPOEKTOM. HU3aLUA pi (N (0):10) 7
BCTPEUYM».
CP07 |Hamucath Hay4HYyIO CTaThl0 00bEMOM 3 CTP. ITucbmenHas pabota
7.2. IIpomMeKyTOYHAS aTTeCTANMS

@DopMbI TPOMEKYTOUHOH aTTECTALIUH 110 TUCHMILIMHE IPUBEAEHBI B Tabiuue 7.2.

Tabnuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
OuHas
Ha4YCHUE OTYETHOCTHU
3au01 3ayer 1 cemectp
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8. ®OH/JI OHEHOYHbLIX CPEJICTB

8.1. Ouenounsblie cpeacTBa
OreHOYHBIE CPENICTBA COOTHECEHBI C pe3ylIbTaTaMi 00y4YeHUs MO TUCHUIUIMHE W MHUKAa-
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

Kom, HanumeHOBaHME

PesynpraTel 00y4eHHs 10 JUCIUILINHE
WHJIMKATOpa y ya .

YK-4 Cnioco0eH NnpuMeHSITb COBpeMEeHHbIe KOMMYHMKATHBHbIE TEXHOJIOTHH, B TOM YHUCJI€
HA HHOCTPaHHOM(BIX) fi3bIKe(aX), IVISl AKAIEeMHYECKOr0 U MPO(ecCHOHAIBLHOI0 B3anMo/1eii-
CTBHA

3HAeT OCHOBBI [IEPEBO/IA aKaAEMUYECKUX TEKCTOB (pedepartsl,
Na-1 (YK-4) AHHOTAIIMU, 0030PbI, CTAThH | T. J1.) C HHOCTPAHHOTO SI3bIKA FITH
VYmeer npuoOperath C IMOMO-| HAa HHOCTPAHHBIN S3bIK

IIbI0 COBPEMEHHBIX KOMMYHHU-| YMEET UCIOJIb30BaTh Pa3InYHbIe CIOCOOBI, METO/1bl, KOMMYHHU-
KAaTUBHBIX TEXHOJIOTUH HOBBIE KAaTHBHBIC TEXHOJIOTUHU B 3aBHCUMOCTH OT CHUTYallUU OOICHHS
3HaHUS M YMEHHMs, HE0O0XOAM- IPHU OCYLIECTBICHUH KOMMYHHKAIMU Ha MPO(HECCHOHAILHOM U
MbI€ B IPOPECCHOHATHLHON 00- aKaJeMUYeCKOM YPOBHE

JacTd, B TOM YHMCJIE Ha HHO- BJaJleeT HaBbIKAMU NPUMEHEHMS MOIXOASIIMX HH(POPMAIIMOH-
CTpaHHOM(bIX) s3bIKE(aX) HO-KOMMYHMKATHBHBIX CPEICTB JUIsl OCYLIECTBIEHUS JEJI0BOTO
OOIIeHNUs Ha PYCCKOM U MHOCTPAHHOM SI3bIKaxX

DopMyIUPOBKA KOJA MHAUKATOPA Pe3ysnbrarel 00ydeHus Konrporbrsie
MEPONPHUATHS

3HACT OCHOBBI IIEPEBOJIA aKaJeMHUUe-

CKHX TEKCTOB (pedepaTsl, aHHOTALUHY,

0030pBl, CTaThU U T. JI.) C KHOCTPAHHO-

IO A3bIKa WM HA NTHOCTPAHHBIMN S3bIK
NJI-1 (YK-4) YMEET UCIO0JIB30BATh PA3IUYHEIE CIIO-
YMeer mpuoOpeTaTh € TOMOIIBIO COCOOBI, METO/IbI, KOMMYHUKATUBHBIC 11P02, ITPO6,
BPEMEHHBIX KOMMYHUKATHBHBIX TEXHOTEXHOJOTMHU B 3aBUCUMOCTH OT cutya- |[IPO8, P12,
JIOTHI HOBBIE 3HAHWS W yMEHUS, HEOO MU OOIIEHUS TP OCYIIECTBICHUH [1P14, IIP16,
XOJMMbIe B MpodeccHoHaNbHONH 00J1dKOMMYHHKaUU Ha podeccuonanbHoM ([1P18, TTP20,
CTH, B TOM 4YHCJI€ Ha MHOCTPaHHOM(BIX/M aKaJIeMUYECKOM YPOBHE [1P24,3a401
A3bIKe(ax) BJIaJICET HABBIKAMHU IIPUMEHEHHUS 1101~

XOJAIIMX UHHOPMAITMOHHO-

KOMMYHUKATUBHBIX CPEACTB MJIA OCY-

LIECTBJIEHUS AEIOBOTO OOLIEHUS Ha

PYCCKOM M MHOCTPAHHOM SI3bIKaX

Teopernueckne Bonpocsl K 3a4ery 3aull

1. CoBpemeHHbIe TpeOOBaHUS K KaHAUIATY MPH YCTPOUCTBE HA PaboTYy.
2. CTpyKTypa KOMITaHHH.

3. CoBpeMeHHbIEe HHHOBALIMYU B IPOU3BOACTBEHHOH cepe.

4. Jluzaitn ToBapoB U TpeboBanus Kk HeMy B XX| Beke.

5. IlpuHIHUIIBI IPECTABIICHUS UCCIEA0BATEIBCKOTO IIPOEKTA.

13—
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6. [Ipe3eHTarust HAy4HOTO MUCCIIEOBAHUS.

7. MeXIMYHOCTHBIE U MEXKKYJIbTYPHBIE OTHOILIEHUS CErOHS.
8. IlpuHLIKIIBI TPOBE/IEHUS YCIICUIHBIX IEPErOBOPOB.

9. 3axioueHne KOHTPAKTOB B COBPEMEHHOM MUDE.

10. OcobGeHHOCTH YIPABICHHS TTPOCKTOM.

IIpumepbl TUIIOBBIX TECTOBBIX 32IAHUM K 3a4eTy
AHTJIMUCKHI
1. Put the appropriate words into the sentences:
The economic crisis resulted in great all over the world.
a) promotion b) training c) unemployment
2. Use prepositions in the sentences:
The position will involve reporting the Director General.
a) after b) on c) to
3.Choose the appropriate modal verb:
You not smoke here as this is a laboratory.
a) can b) must c) should
4.Use one of the adjectives in the sentences:
There is a small wooden box on my table.
a) circular b) spherical c) rectangular
5.Complete the story with the corresponding form of the word in brackets:
They (2) (carry out) research to (3) (develop) tough new materials when they
suddenly (4) (notice) that light (5) (pass) through one of the ceramics.
6. For questions 1-10, read the sentences below and decide which answer A, B or C best
fits each gap:

The purpose of is to compare two or more different variables to determine if any
predictable relationships exist among them.
A pure research B correlational research C case study
7. Match the words having the opposite meanings:
to clarify to compare
to contrast to obscure

8. You are going to read a text about customs around the world. Five sentences have
been removed from the text. Choose from the sentences A-F the one that fits each gap (1-
5). There is one extra sentence which you do not need to use.

CUSTOMS AROUND THE WORLD
As more and more people travel all over the world, it is important to know what to expect in
different countries and how to react to cultural differences so that you don’t upset your foreign
contacts. 1
9. Complete the following small talk questions with the appropriate auxiliary or modal
verbs.
1. you worked here long?

10. For questions 1-10, read the sentences below and decide which answer A, B or C best
fits each gap.

In the business world, most should be in writing even if the law doesn't require it.
A agreements B clauses C negotiations
HeMeN KUl

Texcr 1. Verfassungen der deutschen Bundesldnder. Becktexte im DTV. - Munchen,
2011.
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1. Jeder hat das Recht auf die freie Entfaltung seiner Personlichkeit, soweit er nicht die
Rechte anderer verletzt und nicht gegen die verfassungsméfige Ordnung oder das Sittengesetz
verstoft.

2. Jeder hat das Recht auf Leben und korperliche Unversehrtheit. Die Freiheit der Person
ist unverletzlich. In diese Rechte darf nur auf Grund eines Gesetzes eingegriffen werden.

3. Alle Menschen sind vor dem Gesetz gleich. Manner und Frauen sind gleichberechtigt.
Der Staat fordert die tatsdchliche Durchsetzung der Gleichberechtigung von Frauen und Man-
nern und wirkt auf die Beseitigung bestehender Nachteile hin. Niemand darf wegen seines Ges-
chlechtes, seiner Abstammung, seiner Rasse, seiner Sprache, seiner Heimat und Herkunft, seines
Glaubens, seiner religidsen oder politischen Anschauungen benachteiligt oder bevorzugt werden.
Niemand darf wegen seiner Behinderung benachteiligt werden.

4. Die Freiheit des Glaubens, des Gewissens und die Freiheit des religiosen und weltan-
schaulichen Bekenntnisses sind unverletzlich. Die ungestorte Religionsausiibung wird gewdahr-
leistet. Niemand darf gegen sein Gewissen zum Kriegsdienst mit der Waffe gezwungen werden.
Das Nihere regelt ein Bundesgesetz.

5. Jeder hat das Recht, seine Meinung in Wort, Schrift und Bild frei zu duflern und zu
verbreiten und sich aus allgemein zuginglichen Quellen ungehindert zu unterrichten. Die
Pressefreiheit und die Freiheit der Berichterstattung durch Rundfunk und Film werden gewahr-
leistet. Eine Zensur findet nicht statt. Diese Rechte finden ihre Schranken in den Vorschriften der
allgemeinen Gesetze, den gesetzlichen Bestimmungen zum Schutze der Jugend und in dem
Recht der personlichen Ehre.

6. Kunst und Wissenschaft, Forschung und Lehre sind frei. Die Freiheit der Lehre
entbindet nicht von der Treue zur Verfassung.

7. Ehe und Familie stehen unter dem besonderen Schutze der staatlichen Ordnung. Pflege
und Erziehung der Kinder sind das natiirliche Recht der Eltern und die zuvdrderst ihnen
obliegende Pflicht. Uber ihre Betitigung wacht die staatliche Gemeinschaft.

Tekcr 2. Rudzio Wolfgang: Das politische System der BRD. - Opladen, 2010. S. 78-79.

Gerichte werden in Deutschland nicht von selbst tétig. Sie miissen zur Entscheidung an-
gerufen werden. Im Fall der Strafverfolgung agiert die Staatsanwaltschaft als Vertreter des
Staates. In allen anderen Fillen muf3 durch eine juristische Person Klage eingereicht werden.
Urteile werden auf der Grundlage von Gesetzen gesprochen. Im allgemeinen entscheiden
Landesgerichte in erster und zweiter Instanz . Bundesrichter werden durch den Richterwahlauss-
chuss berufen. Sie sind nicht Weisungsgebunden. Im Gegensatz dazu unterstehenStaatsanwilte
den Justizministern von Bund und Léndern. Auf Bundesebene haben die Bundesgerichte die
Aufgabe die Rechtsprechung der Léndergerichte zu vereinheitlichen. Fiir die Ordentliche
Gerichtsbarkeit ist der Bundesgerichtshof (BGH) die oberste Revisionsinstanz. Als Revisionsin-
stanz beschaftigen sich die Bundesgerichte im Normalfall nur mit dem Verfahrensablauf und der
gesetzmaBigen rechtlichen Wiirdigung desdurch die Landergerichte festgestellten Sachverhalts.
Alle Titigkeit des Staates ist an das Grundgesetz gebunden. Uber die Einhaltung dieses Grund-
satzes wacht das Bundesverfassungsgericht . Jeder Biirger kann staatliches Handeln durch eine
Verfassungsbeschwerde auf ihre GrundgesetzmaBigkeit tiberpriifen lassen. Die zweite Aufgabe
des Bundesverfassungsgericht ist die Kldrung von Streitfdllen zwischen den Staatsorganen und
die Priifung von Gesetzen auf ihre VerfassungsmaiBigkeit. Nur das Bundesverfassungsgerich
kann ein Parteiverbot aussprechen Die Rechtsprechung ist in Deutschland in die Ordentlichen
Gerichtsbarkeit ( Zivilrecht und Strafrecht ) sowie in die Fachgebiete des ArbeitsFinanz- Sozial-
und Verwaltungsrecht aufgeteilt. Die Gerichte der Bundeslénder entscheiden den iberwiegenden
Anteil der Rechtsprechung letztinstanzlich. Fiir die Ordentliche Gerichtsbarkeit existieren kom-
munale Amtsgerichte regionale Landgerichte und hauptsachlich als Rechtsmittelgerichte die
Oberlandesgerichte (bzw. Oberste Landesgerichte). Jedes Bundesland besitzt ein eigenes Verfas-
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sungsgericht das Landesverfassungsgericht Verfassungsgerichtshof oder Staatsgerichtshof gen-
annt wird..

1.

(ppannysckui
BriOepure o1H OTBET K KaXKJIOMY ITYHKTY TecTa:

La France compte:

a.moins de 55millions, b.entre 55 et 60 millions, c.plus de 60 millions d’habitants.

2.

La monnaie nationale est:

a.euro, h.centime, c.franc.

3.

Le régime politique de la France est:

a.le rayaume, b.la république, c.le parlement.
La division de la France en départements date de:
a.Napoléon, b.Premiere guerre mondiale, c.la [V-éme République.
Le premier président de la V-¢me République est:

a.Valéri Giscard d’Estaing, b.Charles de Gaule, c.Francois Mitterrand.
6. Les avocats sont préparés a la faculté:
a. politique, b. juridique, c. de droit

7. La Constituion de la République francaise date de:
a.1958, b.1963, ¢.1999.
8. La cour européenne des droits de I'homme se trouve a*
a. Moscou, b.Londres, c.Strasbourg

4.

5.

8.2.
8.2.

Kpurepum u mkajabl oeHUBaHUS
1. IIIxambl olleHUBaHUSA

I[J'ISI KOHTPOJIbHBIX MepOHpI/IﬂTI/Iﬁ YCTaHAaBJIMBACTCAd MUHHUMAJIIBHOC U MAaKCUMAJIbHOC KOJIU-
4ecTBO 0aIOB B COOTBETCTBUU C Tabnuiel 8.1.
KoHnTponbHOE MepornpusiTie cuuTaeTcsl NPONHIEHHBIM YCIEIIHO MpU YCIOBUM Habopa Ko-
JudecTBa 0ANIOB HE HIKE MUHUMAIIBHOTO.
Pe3y.]'II)TaT 06yqu1/1${ M0 AVMCHUILIMHE CUUTACTCA JOCTUTHYTBIM IIPU YCIICITHOM IIPOXOKAC-
HUU OOYyYaroIUMCSl BCEX KOHTPOJBHBIX MEPOIPHUSATHH, OTHOCAIIUXCS K JAHHOMY PE3yNbTaTy
00y4eHwusl.

Tabnuua 8.1 — [Ikabl olleHUBaHMsI KOHTPOJIbHBIX MEPOIPUATHIHA

00603- KommgectBo 6aiioB
HanmenoBanue dopMa KOHTPOJIA -
Ha4YeHue min max
PoneBas urpa «Co- 2 5
ITP02 |Tema. YctpoiicTBO Ha paboTy. GGCCnQBaHHe 1M
YCTPOHCTBE Ha pa-
00TY».
I'pynnoBass  nuc- 2 5
P06 Tema. MHHOBanMu B NPOU3BOJACTBEH-|KYCCHSI 10 TeMe
HOM cdepe. «lHHOBaIIMM B co-
BPEMEHHOM MHpEY.
ITP08 |Tema. /Iu3zaitn u cneundukanus ropapa. Tect. 5 20
Tema. YuacTue B HaydyHOU KOH(EpEH- Posesas “rpa 2 >
I1P12 - «Hayuynas xoHpe-
PEHLIUSY.
P14 Tema. IlpuHIMIIBI —CcOCTaBJIEHUS H|YCTHOE COOOILEHHE 2 5
HaMMCaHusl HAy4YHOU CTAThHU. 0 Hay4YHOM padoTe.
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0603- HaumenoBanue ®opma koHTpOss | KommuecTBo 6amioB
P16 Tema. Ilpesenrtanus wucciaegoBaTesb-|{TecT. 5 20
CKOTO MTPOEKTA.
I'pynmoBast pabota 2 5
«MonenupoBanue
pa3jIMyYHbIX CHUTYya-
P18 Tema. MEXIUYHOCTHBIE W MEXKYJb-LHA, ONPEAEISAIO-
TypHBIE OTHOIICHHUS. X OCOOEHHOCTHU
MEKIIMYHOCTHBIX U
MEXKYJIbTYPHBIX
OTHOUIEHUI.
Ponesas urpa «Jle- 2 5
[1P20 |Tewma. IlpoBenenue neperoBopos. JIOBBIE  IIEPErOBO-
PBD».
[enoBas urpa 2 )
[1P24 |Tema. YnpaBieHuE IPOEKTOM. «Opranuzanus ne-
JIOBOM BCTpEUM.
CPO7 Hanucatps Hayunyto crateio o0bemoM 3 ([TucemenHas pabo- 2 5
CTp. Ta
3au0l (3auer 3a4er 17 40

8.2.2. Kpurepuu orieHUBaHUS

[lpu oleHMBaHUM PE3yJITATOB OOYYEHUS O TUCIMILIMHE B XOJIE TEKYIIETO0 KOHTPOJIS
YCIIEBAEMOCTH HCIONB3YIOTCS CIEIYIONINE KPUTCPHUH.

MuHMMaTbHOE KOJIMYECTBO OAJIOB BHICTABIISIETCS] 0OYYAIOMIEMYCs TIPY BBITIOJTHEHUU BCEX
yKa3aHHbIX Nokaszareneld (Tabmuma 8.2), nomyckaroTcss HECYIeCTBEHHbIE HETOYHOCTH B M3JIO-
KEHUHU 1 0OpMIIEHUH MaTepuasa

Tabnuna 8.2 — Kpurepun olieHuBaHUSI MEPONPUATUN TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTHU

HanmenoBanme,

IToka3aTenu BHICTABIEHUS MUHUMAILHOTO KOJIMYECTBA 0AJIOB
0003HaYeHnEe

KOMMYHUKATHBHBIC 3a7a4d, INOCTABJICHHBIC JI y4JaCTHA B pOJ'IeBOI\/'I Hrpe,
BBITIOJIHCHBI HE MCHCC, UEM Ha 50%; HCIIOJIb3OBAHHBIC KOMMYHHUKATUBHBIC

Poneas urpa o
TEXHOJIOTHUU COOTBCTCTBOBAJIM IMpaBHUJIaM U 3aKOHOMCPHOCTAM YCTHOHW KOM-

MYHUKaIIH
TeMa COOOILEHUsI PacKpbITa, IOKa3aHO BJIAJIEHUE KOMMYHUKATUBHBIMU TEX-
VYcrHoe c006- HOJIOTUSIMHU JUIsl OCYILIECTBIIEHUS] YCTHONM KOMMYHMKAIUH; JOMYIIEHBI JIEKCH-
LIeHHE YecKUe U TpaMMaTHYeCcKHe OMIMOKU, HE 3aTPYAHSIOINE BOCIIPUATHE PEUH Ha
CIIyX

KOMMYHUKATHBHBIC 3aJla4i, ITOCTABJICHHBIC IJId Y4aCTUA B prr[HOBOﬁ JAuC-
prnHOBaSI JAUC- KyCCHUH, BBIIIOJHCHBI HEC MCHEC, UCM Ha 50%, HCII0JIb30BAHHBIC KOMMYHHUKA-
Kyccus TUBHBIC TCXHOJIOT'MHW COOTBETCTBOBAJIM IMpaBHJIaM U 3aKOHOMCPHOCTAM YCT-
HOM KOMMYHUKAIIUA

KOMMYHUKATHBHEBIC 3aJa4d, IIOCTABJICHHBLIC IJId Yy4aCTHSA B JIeHOBOﬁ urpe,
BBITIOJTHCHBI HE MCHEC, UEM Ha 50%; HCIIOJIb3OBAHHBIC KOMMYHUKATUBHBIC

Jenosas urpa N
TEXHOJIOTMM COOTBETCTBOBAJIM MPABWJIAM M 3aKOHOMEPHOCTSIM YCTHOM KOM-

MYHUKAIUH
KOMMYHHUKaTHBHbBIE 33J]auH, IOCTABJICHHbIE Ul TPYNIOBOIl pabOThI, BBIMOJI-
I'pynnosas pa- HEHbl HE MeHee, 4eM Ha 50%; MCroab30BaHHbIE KOMMYHHKAaTUBHBIE TEXHO-
6ota JIOTUHA COOTBETCTBOBAIM IPaBUJIAM M 3aKOHOMEPHOCTSM YCTHOW KOMMYHH-
Kalluu.
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HawnmenoBanue,
[Tokxazarenu BHICTaBICHHUS MUHUMAIBHOIO KOJIMYECTBA 0asioB
0003HaUYCHHE
Tect MIpaBUJILHO peleHo He MeHee 50% TeCTOBBIX 3a1aHuil

TeMa paboThl pacKphITa, TEKCT CTPYKTYPUPOBAH, COOJIIO/IEHBI TpeOOBaHUS K
[TuceMmenHas pa- | 00beMy U OQOPMIICHHIO HAYYHOH CTaThbU B COOTBETCTBUU C MPaBWJIAMH U
6ota 3aKOHOMEPHOCTSIMH ITMCbMEHHONM KOMMYHMKALUW; JOIYIIEHbI JIEKCUUECKUE
¥ TPAaMMaTHYECKHE OIMMOKHU, HE 3aTPYTHSIONINE BOCTIPUSATHE TEKCTA

[Tpu oueHuBaHNM Pe3yabTATOB OOYUYEHHUS MO JUCHUIUIMHE B XO/€ MPOMEKYTOUHOM aTTe-
CTallUU UCIOJIB3YIOTCS CICAYIOIINE KPUTEPUN.

3auer (3au0l).
3amaHre COCTOMT U3 MUCbMEHHOTO TECTUPOBAHMS M YCTHOM Oecebl 10 0JJHOMY M3 TEOPETH-
YECKHUX BOIPOCOB.
Bpems nanucanus tecra: 1 yac.
Bpems Ha MOATOTOBKY YCTHOTO OTBETa: 15 MUHYT.
YcrHas Oecena oleHUBaeTCss MaKCUMaIbHO 20 OaylaMu, TUCBMEHHOE TECTUPOBAHUE OIlC-
HUBaeTCs MakcuMaibHO 20 OayutaMu. MakcuMalibHOe CyMMapHoOe KosiruecTBo OamtoB — 40.

Kputepuu oniennBanus ycTHoi 6eceibl

MakcumanbHOe
IToka3zarens
KOJINYECTBO 0aJIOB
BrInonHeHne KOMMYHUKAaTHBHOM 3a1a4u 10
I'paMMaTHYECKH TPaBUIIBHOE IIOCTPOEHUE BbICKA3bIBAHUM 5
KoppekTHoe ncnonbp3oBaHue JEKCUKU IO TeMe OeceIbl S)
Bcero 20

Kputepuu onieHHBaHUs BBITIOJHEHUS MUCBbMEHHOTO TeCTUPOBaHUs (8 3amanuii mo 5 mpe-
JIO)KCHHUH B KaXIOM).

MaxkcumanbHOE
KOJIMYECTBO 0aJIJIOB

IToka3arennb

Kaxx11p1i1 npaBUIIbHBINA OTBET 0,5

Bcero 20

NtoroBas oreHka 1Mo JUCHUIUIMHE BBICTABIISETCS C YYETOM PE3YJIbTaTOB TEKYIIETO KOH-
TpoJs (MPUBEACHHBIX K HOpMe 60 0aIOB) C HCIOIH30BAHUEM CIIEAYIOIICH KA.

OrneHka Ha6pano 6amios
«3a4YTEHO) 41-100
«HE 3a4YTEHO» 0-40
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JlucuuruiiHa BXOAUT B COCTaB 0053aTEIbHON YacTu 00pa3oBaTeIbHON MPOrPaMMBI.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCHUTUINHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

YK-5 Crnoco0eH aHaIu3MpOBAaTh H YYUTHIBATH Pa3HO00pa3ue KYJAbTYP B Ipolecce MeK-
KYJbTYPHOTO B3aHMO/1€iiCTBHS

NJI-1 (YK-5)
3HaeT 3aKOHOMEPHOCTH U CIie-
IM(UKY Pa3BUTHS PA3IMYHBIX | 3HaeT 3aKOHOMEPHOCTH M CHENU(BUKY Pa3BUTUS Pa3IHUHbIX KYIbTYP,

KYJIBTYpP, OCOOEHHOCTH MEX- 0COOEHHOCTH MEXKYJIbTYPHOTO Pa3HOOOpa3usi oOliecTBa B COBpe-
KYJIbTYPHOTO pazHoo0Opasus MCHHBIX YCJIIOBHAX

o0miecTBa B COBPEMEHHBIX

YCIOBUSAX

NJ-2 (YK-5)

YmMeeT obecrieunBaTh U NOJICP-
JKMBATh B3aUMOIIOHUMaHUE MEX-
Iy IPEACTABUTEIIIMU PA3IUYHBIX
KyJIbTYp ¥ HaBBIKH OOIICHUS B
MHpPE KyJbTYPHOTO MHOT00Opa3us

YmMeeT obecrieurBaTh U MOICPKUBATH B3aUMOTIOHUMAHHUE MEXKTY
HPEICTaBUTEISIMH PA3IMYHBIX KYJIBTYP M HaBBIKH OOLICHUS B MUDPE
KYJIETYPHOTO MHOT'000pa3ust

NJI-3 (YK-5)

Biraneer metonamu npenynpe-
JKICHUS U Pa3peLeHNs] BO3MOX-
HBIX KOH(QJIMKTHBIX CUTyallUi B
MEXKYJIbTYPHOU KOMMYHHUKAUU

Brnageet MeTogamu npexynpexIeHUs U pa3petieHnst BO3MOKHBIX
KOH(JIMKTHBIX CUTYalllil B MEXKYJIBTYPHOH KOMMYHHKALIUU

PesynbTarsl 00yueHust Mo JUCHUIUIMHE AOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIaHOM.

WNHaukaTtopel JOCTHXKEHHUS KOMIETEHIMH CUMTAIOTCS C(HOPMUPOBAHHBIMH IPU JOCTHIKE-
HUU COOTBETCTBYIOLUX UM PE3yJIbTAaTOB 00YUECHHUS.
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2. OBBEM JJUCHUIJIUHBI

OO0beM TUCHMIIIMHBI COCTABISAET 3 3a4ETHBIC €AUHUIIBL.
Hwxe npuBeneHo pacnpeaeneHue o0mmero o0beMa AUCHUIUINHEI (B aKaIEMUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqf o
ceMecTp

Konmaxmmnan paboma 49

3aHSTHS JICKIIMOHHOTO TUIIA 16
71a00paTOpPHBIC 3aHATH -

MIPAKTUYCCKHUE 3aHITHS 32
KypCOBOE IIPOCKTHPOBAHUE -
KOHCYJIbTaIlUN -
MPOMEKYTOYHAS aTTECTALUS 1

Camocmoamenvnasn paboma 59

Bcezo 108
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3nea 1. OcHo6bl 0€/10601 IMUKU

Tema 1. Imuka kax nayka. Cywgnocmu 0e1060ii ImuKu, ee 6a306vie 00OKyMeHn bl
3aKOHOMEPHOCTH W CIeIU(UKA PA3BUTHS Pa3TUIHBIX KYJIBTYP, OCOOCHHOCTH MEXKYIIh-
TYPHOTO pa3sHOO0pa3us o0LIeCTBA B COBPEMEHHBIX ycinoBusix. DyHAaMEHTaJIbHbIE TPAKTAThl O
HpaBCcTBeHHOCTH Apuctorens u [{uuepona. OnpeneneHrne NOHATHI: «3THKA», «MOPAJby,
«HPABCTBEHHOCTb». Poiib 3THKM Kak Hayku B Poccuu. IloHsATHE nEn0BOM ATUKH, €€ IIPO-
6seMbl. bazoBbie TOKYMEHTHI AETOBOM ITUKHU U 331a4l, KOTOPbIE OHU BBIMOIHSIIOT.
Tema 2. Imuueckue npunyunsvt u HOpMbl 8 0€71060M 0OUEHUU
VYHuBepcaabHble NPUHIUIBI JE€I0BOW 3TUKU. MeX1yHapOaHbIE 3TUUECKUE TIPUH-
uunel 6usHeca. HopMmel nenoBoit atuku. [IpuHIUIBL 3TUKKM JEI0BBIX OTHOLIEHUH. B3ammo-
MMOHMMAHUC MCKAY MNPCACTABUTCIAMU PA3JINYHBIX KYJIIBTYP U HAaBBIKH O6HleHI/IH B MUPC KYJIbTYp-
HOTO MHOTO00Pa3us
[IpakTuueckue 3aHATUS
[TPO1. OTuka xak Hayka. CylIHOCTb JI€JIOBOM ATHKH, €€ 0a30BbI€ TOKYMEHTHI.
[TP02. DTyeckue NPUHIUIBI U HOPMBI B I€TOBOM OOIIEHUH.

CamocrosrenbHas padora:

CPO1. U3yunth UCTOPUIO pa3BUTHS STUKU KaK HayKH, €€ OCHOBHbBIE KaTETOPHUH.

CP02. M3yunTh NOHATUS MOPAIM KaK XapaKTEPUCTHKA OOIECTBA, HPABCTBEHHOCTH.

CP03. UM3yuuTh CymHOCTh U CIOCOOBI (POPMUPOBAHUS HPABCTBEHHOI'O MOBEACHUS YEJIO-
BEKa, & TAK)KE OCHOBOIIOJIATAIOIINE JOKYMEHTBI JEJIOBOM dTUKH.

Pasnen 2. Ilpogpeccuonanvnasn smuka

Tema 1. Ilonamue, cooeprcanue u npeomem npogheccuoHaIbHOU IMUKU

[TonsiTne npodeccuoHaNbHON TUKH, €e IpeaMeT U cojaepkanue. Llenu u 3agaun
npodeccoHaNbHOM J1eATENIbHOCTH, KOHTPOJIMPOBAaHUE Ipoliecca paboThl, MOTUBALUS U
KOHIIGHTpalLlusl YCHJIMH 4WIEHOB KoJulekTuBa. KauecTBa JIMYHOCTHM crenuanucra, Heo0Xo-
JUMBbIE JUIsl BBITIOJTHEHUS TpodeccuoHanbHoro aoira. IIpaBoBble M ATHUECKHE HOPMBI MO-
BEJICHUS, MNPEANKCHIBAIOIINE OIPEACICHHBIH THI HPAaBCTBEHHBIX OTHOIICHHH MEXIY
JIOJbMHU, HEOOXOIMMBINA [UIsl BBINOJIHEHUS CBOEH NPOPECCHOHANBHON NESTENbHOCTH U
OLIeHKHU ee nocinencTBuil. PasHoBuaHOCTH npodeccuoHanbHol 3Tuku. IlpaBuna u TexHo-
s0oruu 3PPEKTUBHOTO MEKKYIBTYPHOI'O B3aUMOJICHCTBUSI.
Tema 2. Kooexcwot npogheccuonanvnoit ymuxu

PazHoBugHOCTH KOJIEKCOB mpodeccuoHanbHOM 3TukU. CBoMcTBa mnpodeccuo-
HAJIbHBIX KOJEKCOB. OCHOBBI IICUXOJIOTHU JINYHOCTH (COOCTBEHHBIH ICUXOTHII U AKLIEHTYAIIHIO
XapakTepa AJid ONMPECACICHUA IPUOPUTECTOB COOCTBEHHOM ACATCIIBHOCTH, OLICHKA U KOPPCKTUPOBKA
anaHOCTHBIX KadecTs). CollMalibHbIe, STHUYECKNE, KOH(PECCHOHAIbHBIE U KYJIbTypHbIE pas3-
JIMYMS YJICHOB KOJIJIEKTUBA. ToJepaHTHOE BOCIIpUATHE ITUX pa3zinnuuii. HopMel moBeneHus
YJIEHOB Pa3IMYHbBIX MPodeccuil.

[TpakTueckue 3aHATHS
[TP03. TlonsiTue, coaepkanue U MpeaAMeT MpodeccnoHaNTbHON ITHKH.

[TP04. Konekcol mpodeccnoHaIbHON THKH.

CamocrosiTenpHas padora:
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CP04. N3yuuTh CyIIHOCTh U Ha3Ha4YCHHE MPOGECCHOHATBHON 3TUKHU, KaTerOpUU MPHU3Ba-
HUS ¥ MPOPECCHOHATBHOTO J0JTa, OCHOBHBIC HOPMBI U TIPHHIIUITEI POPECCHOHATHHON YTHKH.

CP05. N3yuuTh KpaTKOCPOUHYIO U JIOJITOCPOYHYIO BBITOAY MPOQECCHOHAIBHBIX OTHOIIIE-
HUI B coBpeMeHHOH Poccun.

CP06. M3yunth HallMOHAJIBHO-KYJIbTYPHBIC IIEHHOCTH B MPO(ECCHOHAIIBHON ITHKE, Tpa-
UMW, HPaBbl, MPUBBIYKHA MPEACTABUTENCH pPa3HbIX KYJIbTYp, UX BIUSHUE HA COCTOSTHUE MPO-
deccroHanbHON cpebl, TPOTUBOPEUHs OOIIeH 3TUKH, peaTbHOCTH U KOJEKCOB IMpodeccroHallb-
HOW 3THKH, TIPaBUJIa HPABCTBEHHOTO MOBEACHUS B KOHKPETHBIX MIPO(HECCHOHATLHO-IETIOBBIX CH-
Tyauusix.

Pasnea 3. /[eni060e 0ouenue

Tema 1. Illonamue «0enosoe oouienuern: onpeoenenue, hopmul, 6udbl, CPeOCmMea, CuIu

Omnpenenenue, Gopmbl, BUIBI, CPEICTBA U CTUIH JAenoBoro obmenus. [Ipsmoe u
KOCBEHHOE€ J1e10Bo€e 001eHre. @opmbl U BUJIbl YCTHOW U MTUCbMEHHONW KOMMYHHUKAIUK TIPU
M3ydeHUn U pa3paboTke mnpodeccruoHabHON ngokyMmeHTanuu. CraHgapTHble (HOPMBI
MUCHMEHHOTO PEYEBOTO MOBEACHUS B MPOQEeCCHOHATBHON cdepe. MaTepuaibHOe, KOTHH-
TUBHOE M JIEATEIbHOCTHOE JenoBoe obmeHue. OQUIHManbHO-IeI0BON CTUIb OOIICHHUS.
Hayunsrii ctunp obmenns. [TyOnmuuucTuaeckuii 1 pa3sroBOpHO-OBITOBOM CTHIIM OOIICHUSI.
Brnagenrne KOMMyHUKaTUBHBIMU HOpMaMH B IPO(ECCHOHATBHON e TeIbHOCTH.
Tema 2. Bepbanvnoe oenosoe oouienue. Hesepoanvnoe oenosoe oouenue. Imuxem-
Hble HOPMbL 0€108020 00uleHUs

JlenoBoii pa3roBop, coBellaHusl, 3acejaHus (aHaau3, IPOCKTUPOBAHUE U OpPraHu-
3a1Usl MEXJIMYHOCTHBIX, IPYIIOBBIX U OPraHU3aMOHHBIX KOMMYHHUKALUA B KOMaHJIe AJis
JOCTUKEHUSI OCTaBIeHHOM 1ienn). [leperoBopsl: MeTObI BEACHNUS U UTOTH (HABBIKU JEII0-
BOI KOMMYHMKAIIUH, apTYMEHTHPOBAHHOTO U3JI0KEHHSI COOCTBEHHON TOUKHU 3pEHMUsI, BeJle-
HUs JUcKyccud U mnosneMuku). [lyOnmuHoe opaTopckoe BbIcTymuieHue. OTHOIIEHHS CO
CpeAcTBaMH MaccoBOM MH(poOpMaIuu: MpoBeAeHUE Ipecc-KOHPEepeHIUH, Npe3eHTalui,
BBICTABOK. SI3bIK MUMHKHU M >kecToB. [103bI 3alIUThI, YBEPEHHOCTH, pa3ayMbs, oOMaHa,
arpeccu. [loxoaka. YMeHune unrate no aunam. BuzntHele kapTouku. JlenoBast nepenucka.
Tuner genoBeix nuceM. Pestome. DnekTpoHHbIe cpencTBa cBsizu. Kommbrotep. MHTEpHET.
Web-stuker. E-mail. ®akc. Jlenossie mogapku u cyBenupbl. Yaesbie. [Topsaok mpuser-
CTBUH, NMpPEJICTaBICHUH M 3HAKOMCTB. TeleQOHHBIN ATHKET. DTUKET MOOWIBHON CBSI3H.
OTHKET 0pHUIHMATBHBIX MEPOTPUATHH.

[TpakTUyeckue 3aHATHS

[TPOS. TonsiTue «1en0BOE OOIIEHNUE»: ONpeiereHue, (POpPMbI, BUJIbI, CPEICTBA, CTHIIN.

[TP06. BepbanbHoe aemoBoe obmieHue. HeBepbanbHOE jaenoBoe oOIIeHHE. DTUKETHBIC
HOPMBI JICJIOBOTO OOIIICHHS.

CamocTosTenbHas pabora
CP07. U3yunth MeXAyHAPOIHBINA IPOTOKOI H JIETOBYIO 3THKY, TIOHATHE «JI€JI0BOE 00IIIe-
HUE», €T0 Pa3HOBUIAHOCTH, (DYHKIIMH, CTHIIA, OCHOBHBIC (DOPMBI OM3HEC-KOMMYHUKAIIHI.

CPO0S8. M3yunuTth mpaBuiia MPOBEACHUS AEIOBBIX Oecell, COBEIIAHM, 3aCeIaHUul, ePEroBo-

pOB, MOATOTOBKY M OOCIYKHBAaHHE COBEIIAaHUN, KOH(EepeHIul, Mpe3eHTallil, BHICTABOK.
BH/JIbI U IIPAaBUJIA HAIIMUCAHUS I€JIOBBIX [THCEM, OPATOPCKOE UCKYCCTBO, IE€JIOBOM TUKET.

Pasnen 4. Ynpaenenueckoe oouienue

Tema 1. 3akonwl ynpasnenuecko2o oouienusn

5
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OcHOBBI yIpaBiieHHs] KOJUIGKTUBOM U CO3/laHUE OJarompusTHOTO MCHXOJIOTHYe-
CKOTO KIIUMaTa C TO3UIMH JOCTHKCHUS UM OOINUX IIeJIel M MOCTABJIIEHHBIX KOHKPETHBIX
3anad. CriocoObl yrnpaBiaeHUs! KOJUIEKTUBOM MPU PEIICHUH UM HAayYHO-HCCIEI0BATEeIbCKUX
U HAYYHO-TIPOM3BOJICTBEHHBIX Pab0T. MeTObl MOBBIIICHHUS COIHAIBHON MOOHMIBLHOCTH.
JlupeKkTuBHBIE M JIeMOKpaThyeckue (GopMbl yrpaBieHUecKoro oOmeHus. D¢ deKTuBHOE
yIpaBICHYECKOE OOIIECHNE, 3aKOHOMEPHOCTH OOIIECHUSI M CIOCOOBI YIpPaBIICHUS WH/IUBH-
oM U Tpynmoi. [lepBeIii u BTOpoili 3aKOHBI yrpaBiieHueckoro oomieHus. [Ipuemsr hopmu-
pOBaHUs aTTPaKILIUHU.
Tema 2. Takmuka oeiicmeuii 6 KOHGAUKMHBIX U KPUSUCHBIX CUMYAUUAX

[TpuHIMIBL OOIICHHUS MEXTY YWICHAMH HAyYHOTO KOJIJICKTHBA C LEJBIO MOAIEep-
JKaHUSI XOPOILLIEro COIMATbHO-TICUXOJIOTHYECKOT0 KIMMaTa, CIIOCOOCTBYIOIIETO PELICHUIO
MOCTaBJICHHBIX 3a7ad. MeToabl U HaBBIKH A((HEKTHBHOTO MEXKYIbTYPHOTO B3aWMOJICH-
ctBus. Buasl koHbukTOB. [Icuxonornueckre 0COOEHHOCTH YIpaBiIeHUS KOH(DIUKTOM B
pabodeit rpynmne. Ponb pykoOBOIUTENS B pa3pelIeHUH OPTaHHU3AIMOHHBIX KOH(QIHKTOB.
JleiicTBHS MO MPEOAOICHHUIO CIIOPHBIX CUTyaluid. Buisl kpuszucoB. Bianenue HaBbIKamMu
MOBEJICHUS U IPUHATHUS PEIICHUIN B HECTAaHAAPTHBIX CUTYAIUsX.

[IpakTueckue 3aHATHS
[TPO7. 3aKOHBI YIIPaBIEHYECKOTO OOIIECHUSI.
[TP08. TakTuka 1eHCTBHIA B KOHPINKTHBIX CUTYAIUSX.

CamocTosrenbHas pabora

CP09. M3yunuts ynmpaBiIeHUECKYIO THKY, MMUDK PYKOBOAMTENS KaK 4acTh yIpaBJieHYe-
CKOI'0 B3aUMOJICUCTBUSI, COBPEMEHHbBIE TEHACHIIUN YIIPaBICHUS OpraHU3allUeH.

CP10. IIpuunHbl BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallui, pa3HOBHIHOCTH KOH(IMKTOB B
KOJUIEKTHBAX M pabO4yMX IpymIax, crocoObl MPeo10JIeHUsl pa3HOOOPa3HbIX KOH(INKTOB, POJIb
PYKOBOJUTENS OpraHu3alMii B IMKBUIAIMK KOH(GIUKTOB U X MOCIEACTBUNA. MeTo/1bl U HaBBIKU
3¢ (HEKTUBHOTO MEXKYJIBTYPHOTO B3aUMOJICHCTBUS ITPU pa3pellieHnH KOHQIUKTHBIX CUTYalUH.

Paznen 5. Umuoric 0en106020 uenosexka

Tema 1. Ilonamue «umuosicy, €20 ncuxonozuueckoe cooeprcanue u 6uobl

Tepmunosnorus. [Ipototunel umumka, Hocutenn umumka. Lenn popmupoBanus
umumpka. Crpaterun QopmupoBaHus UMuKa. OpraHu3zalliOHHBIE TAKTUKU M TAaKTUKU
Bo3AeHcTBUSA. [IcCMX0I0rnYecKkre TaKTUKU BO3JEUCTBUS HA CO3HaHUE. Teopust 0)KUIaHUN 1
MotuBaiuil. IIpUHIMIBI pa3BUTUS JTUYHOCTH C LEIBIO MOPOXKICHHUS Y HETO CIIOCOOHOCTEH
K KPEaTUBHOM JIE€ATEIbHOCTH.
Tema 2. Ilpunyunsl u mexnonozuu popmuposanun npogheccuonanIbHO20 UMUOICA Ye-
noeexa. IIpunyunst u mexnono2uu Gopmuposanus UHOUBUOYATLHOZ0 UMUOIHCA YeTl0-
6exa

3aBUCHUMOCTh COJIEp’KaHUsI UMUJKa OT MPOPECcCUH U JOJKHOCTU. YMeHue pabdo-
TaTh B KOJIJIEKTUBE, COIOCTABIISAs CBOM MHTEPECHl C MHTEpEeCaMU KOJIIEKTHBA B 1ies1oM. [1o-
HATHE UMHIKMelkepcTBa. Crneuuduueckas OAapeHHOCTh UMHUKMENHKepoB. CeKpeTbl
npodeccuonanumMa. Putopuueckoe ocHaiieHue UMUpKMelikepa. [lpuopurerHsie 3aa4uu
UMHUHKMENKUHTA. PedeBoe BO3/EICTBHE Ha YIIPABJICHUE SHEPreTUUECKOTO pecypca 4yemno-
Beka. BuIbl MHIUBUIYadhbHOTO WMUJKA: TaOWTApHBIN, OBEIIECTBICHHBIN, BEPOATBHBIH,
KUHETUYECKUA U cpefoBblil. CTWIN B OAEKIE: KIACCUYECKUM, NeT0BOM, CcTUiIb lllaHens.
OOyBb. Akceccyapbl: IOBETHpPHBIE YKpallleHHs, OYKH, MOPTQesb/CyMKa, TOPTMOHE, 30HT,
MOOWIBHBIA TeNePOH, pydKa, 3aKHUTajka, 4Yachl. YXO0KEHHOCTh. MaHepa JIep>KaTbcs.
Opexna u1st IpUEMOB
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[TpakTrueckue 3aHATH

[TPO9. ITousiTHE «UMHIKY», €TO TICUXOJIOTUYECKOE COJIEPKAHUE U BUIBI

[TP10. ITpuaIunsel U TexHOJOTHH (HOPMHUPOBAHUS TPO(PECCHOHATLHOTO UMHJIKA YeIOBEKa.
[TpUHIMITBI ¥ TEXHOJIOTUN (OPMUPOBAHUS UHAUBHIYATLHOTO HMHJIKA YETOBEKa

CamocrosTenpHas pabora
CP11. U3yuuts ipeamer, 0ObEKT, 3aJa4l ¥ METOIbI UCCIIEAOBAHUS COBPEMEHHON UMU-
JOKEIIOTUH, TCHICHITUH U MIEPCIICKTUBBI Pa3BUTHUSI UMUKEIOrHH B Poccun B Onvnkaiiime necs-
TUJIETHUS.
CP12. U3yunTh UMHUKMEVKUHT U €TI0 IIPUMEHEHHUE.
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4. IEPEYEHDb YYEBHOM JTUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

1.

4.1. YyeOnas 1uTepaTypa
HenucoB A.A. IlpodeccronanbHas dTHKa B TUKET [ DJIIEKTPOHHBIN pecypc]: yueOHoe
nocooue/ JleaucoB A.A.— DIEKTPOH. TEKCTOBBIE naHHbIe.— OMck: OMCKUii rocyaap-
CTBEHHBIN MHCTUTYT cepBuca, 2014.— 210 c.— Pexum gocrymna:
http://www.iprbookshop.ru/32795.— 3BC «IPRbooks»
[Tcuxomorus u 3THKA ACIOBOTO 00MIeHUs (5-¢ u3aaHue) [DIeKTPOHHBIN pecypc]: yueo-
HUK 7151 cTyaeHToB By30B/ B.1O. Jlopomenko [u ap.].— DIeKTpOH. TEKCTOBBIE 1aH-
Heie.— M.: OHUTHU-JAHA, 2015.— 419 c.— Pexum gocryna:
http://www.iprbookshop.ru/52575.— 3BC «IPRbooks»
bux6aeBa 2.B., [Iporacosa O.JI. [lenoBoe obiieHue u npodeccuoHanbHas dTUKa. [Dnek-
TPOHHBIH pecypc]: yueOHoe nocodue/ bukbaesa 3.B., [IporacoBa O.JI.— DnexTpoH.
TekcToBbie JaHHble.— Tamb00B: ®I'BOY BO «TamOo0Bckuii rocy1apcTBEHHBIN TEXHUYE-
ckuii yauBepcuteT»,2016. — 102 ¢.— Pexxnm moctymna:
http://www.tstu.ru/r.php?r=obuch.book.elibt/— 35C «TTTY»

Koznosckas T.H. IlpodeccnonanpHas sTHKa [DIeKTpOHHBIH pecypc]: yueOHO-

metonudeckoe nocobue/ Koznosckas T.H., Emanunnnesa I'.A., 3y6oBa JI.B.— Dnek-
TPOH. TeKCTOBBIE NaHHbIe.— OpeHOypr: OpeHOyprckuii ToCyAapCTBEHHBI YHUBEPCHUTET,
ObC ACB, 2015.— 218 c.— Pexum goctyna: http://www.iprbookshop.ru/54147.— 3BC
«IPRbooksy, mo mapoitto
JlunueBckuit D. YmpasrneHdeckoe oOuieHne. Bee Tak mpocTo, Bce Tak CIOXKHO [DIek-
TPOHHBIN pecypc]: cuTyanuu, npoOiaemsl, pekoMmeHaannn/ JInHuYeBCckuii O.— DIEeKTPOH.
TEeKCTOBbIE JaHHble.— M.: Anbnuna [laGmumep, 2016.— 274 c.— Pexum nocryna:
http://www.iprbookshop.ru/41478.— 3bC «IPRbooks»
XKupxos P.I1. DTuka rocynapcTBeHHON CIy)ObI U TOCYIapCTBEHHOTO CIYyKaIIero [ Dnek-
TpPOHHBIM pecypc]: yueOHoe nocobue/ XKupko P.II., Crepannan JI.FO.— Dnextpos.
tekcToBble gaHHble— CII6.: Wutepmenus, 2014.— 162 c.— Pexum pocryna:
http://www.iprbookshop.ru/27999.— 3bC «IPRbooks»

4.2. NHTEpHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe MpodeccHoHalbHbIE 0a3bl AaH-

HbIX U HH(OPMAILMOHHBIE CTIPABOYHbIE CHCTEMbI

VYuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-mipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru
CrpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

baza nannsix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[TopTan oTKpbITHIX HTaHHBIX Poccuiickont deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHuUCTEpCTBA Tpyla M COLNMAIbHOW 3amuTel PO

https://rosmintrud.ru/opendata

ThI

ba3za nannbeix Hay4noii anextponnoii oudanoteku eLIBRARY.RU https://elibrary.ru/
baza manHBIX podeccHoHaNbHBIX CTaHIapTOB MHHUCTEPCTBA TPya M COLMAIBLHON 3alllu-

P® htip://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-

professionalnykh-standartov/

ba3el qanHbIX MHUHUCTEPCTBA SKOHOMUYECKOT0 pa3BuThs PO http://www.economy.gov.ru
baza otkpeIThIX nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata
DnexkTponHas 6a3a ganubix «M3garensctBo Jlaney» https://e.lanbook.com

OnekrponHas oudianoreunas cucrema «IPRbooks» http://www.iprbookshop.ru
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basa manubIx «DneKTpoHHO-O0MOMMoTeuHas cucrema «9bC FOPAUT» https://www.biblio-
online.ru

Basa maHHbIX 371eKTpOHHO-0MOaHOTeUHOM cuctembl TT'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHPpOpMaIMoHHas cucteMa «HammonanbHast 3JeKTpOHHast
o6ubmoTeka» https://H36.pd

HanwmonanbHeIi mopran onnaitH o0ydenust «OTkpbiToe oOpazoBanue» https://openedu.ru

DnexTponHas 6a3a gqanubix "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbabiil caiit @enepanbHOTO areHTCTBA MO0 TEXHHYECKOMY PETYJIHMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HH(POpPMAIMOHHO-00pa30BaTEIbHOW Cpeabl YHUBEPCHTETA IPE-
CTaBJICHBI B JIOKQTHHOM HOpMAaTHUBHOM akTe «llomokeHue o0 31MeKTpOHHOW MH(OPMAIMOHHO-
oOpazoBatenbHOM cpezie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIC 00pa30BaTEIILHBIC PECYPChI, K KOTOPBIM 00ECIIEYCH JOCTYI O0YyYaroIIiXCs,
B T.4. PUCIIOCOOJICHHBIC JIJISI UCIIOJIb30BaHUSI WHBAIUIAMHU U JIMIIAMU C OTPAaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CalTe YHUBEPCUTETa B pasfenie «YHH-
BepcuteT»-«CBelieHns: 00 00pa3oBaTebHOI OpraHu3anun»-«MarepuaibHO-TEXHUYECKoe 00ec-
NIEUYeHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLECCay.

CBeJIcHUS O JIMIIEH3MOHHOM MPOrPaMMHOM 00ECIICYCHHH, UCTIOIb3yEMOM B 00pa3oBaTeb-
HOM TIpoIlecce, MpeACTaBlIeHbl Ha OQHUIMAIBHOM caiiTe yHHBepcuTeTa B pasaene «OOpas3oBa-
HUue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

K coBpeMeHHOMY crienuanucTy 00IECTBO NPEABbABISAET JOCTATOUHO LIIMPOKHM epedeHb
TpeOOBaHU, CpeIU KOTOPHIX HEMAJIIOBAXKHOE 3HAYEHNE NMEET HAJIMYKE Y BBIITYCKHUKOB OIIpe/ie-
JIEHHBIX CIIOCOOHOCTEH U YMEHHMH CaMOCTOSITENIbHO JOOBIBATh 3HAHUS U3 Pa3IMUHbIX HCTOYHH-
KOB, CUCTEMaTH3UPOBATh MOJyYCHHYIO HH(POPMAITUIO, 1aBaTh OIICHKY KOHKPETHOH CUTYaIUH.
dopMHUpOBaHUE TAKOTO YMEHUsS IIPOUCXOIUT B TEUEHUE BCero nepuoza Bamero oOyuenus uepes
ydacTue B IPAaKTUUYECKUX 3aHATHUSX, BBIIOJIHEHUE KOHTPOJIbHBIX 3a/1aHuil U TecToB. [Ipu 3TOoM
Bamia camocTosiTennbHas paboTa UrpaeT pelarollyto pojib B X0JI€ BCEro y4eOHOro mpolecca.

YcnenHoe 0CBOCHNE KOMITETCHIIUN, POPMUPYEMBIX TAaHHON Yy4eOHOMN IUCIHUILTMHOM,
IpeAronaraeT olTUMalIbHOE HCIoNIb30BaHe BaMu BpeMeHu camocTosATenbHOM padoTsl. Lene-
coo0pa3Ho nocBsAaTh A0 20 MUHYT U3Y4EHHUIO KOHCIIEKTA JICKIIUU B TOT K€ JCHb MOCIIE JEKIIUU
Y 3a JICHb Ilepell JIeKuei. TeopeTnuyeckuii MaTepuall U3ydaTh B TEUEHUE HEIEH 10 2 4acoB, a
FOTOBUTHCS K IPAKTUUECKOMY 3aHSTHIO MO JUCUMILIUMHE 10 1.5 yacos.

Jlis noHuMaHus Matepuaina ydeOHOH TUCIUILIMHBI U Ka4eCTBEHHOI'0 ero ycBoeHus: Bam
PEKOMEHIyeTCA TaKasl MOCJIEI0BATEIbHOCTD JEHCTBUI:

—  I0cJIe IPOCTYLIMBaHUS JEKIUH U OKOHYaHUS Y4EOHbIX 3aHATHUH, IPU MMOATOTOBKE K 3aHATH-
SIM CJIEJYIOLIETO JIHS HYXKHO CHaydajia IpOCMOTPETh U 00AyMaTh TEKCT JIEKLIUH, IPOCTYIIaH-
HOM cerojiHs, pa3o0paTh pacCMOTPEHHBIE IPUMEPHI;

—  IIPU HOJATrOTOBKE K JIEKIUH CJIEIYIOIIErO JHSA HYXHO IPOCMOTPETh TEKCT IMPEIbIIYILEH JIEK-
IIUH, TOYyMaTh O TOM, KaKasi MOKET OBbITh TeMa CIICAYIOLIEH JIEKIINH;

— B TEYEHHUE HEJIENH BBHIOpATh BpeMs AJisi pabOTHI C JIUTEPATYpOl 10 y4eOHOW AUCIUIUINHE B
OHOINOTEKE;

—  IIpH NOATOTOBKE K IMPAKTHUYECKUM 3aHSITHUSM IOBTOPUTH OCHOBHBIE IOHATHUS IO TEMaM J0-
MAIIHETO 3a/laHusl, U3y4YUTh NPUMEPHL;

Teopernueckuii MaTepuai Kypca CTAaHOBHUTCS OoJiee OHATHBIM, KOT'/1a JIONOJIHUTENBHO K
IPOCITYIIMBAHUIO JIEKIIMH Bamu n3ydaroTcst 1 KHUTK 1o JaHHOU yuyeOHoM aucuuiinge. [lonesno
UCIOJIb30BaTh HECKOJIBKO YUEOHMKOB, OJTHAKO JIETYe OCBOMTH KypC, IPUAEPKUBASICh OJHOTO
yueOHMKa U KOHCIIEKTA.

PexomeHyeTcsl, KpoMe «3aydnuBaHUs» MaTepuaia, JOOUThCsS MOHUMaHMs N3y4aeMoH Te-
MBI JUCHUIUIMHBL. OYeHb M0JIE3HO MBICJIEHHO 3a/1aTh ce0e U NonpoOoBaTh OTBETUTH HA CIIENY-
IOLME BOIIPOCHI: O YEM 3T IJ1aBa, KAKUE HOBBIE MIOHATHUS B HEM BBEACHBI, KAKOB MX CMBICII.

[Tpu moAroTOBKE K MPOMEKYTOUHOM aTTeCTallui HEOOXOJUMO OCBOUTH TEOPETHUECKHE
MOJIOKEHUS JaHHOM JMCLUIUIMHBL, pa300paTh ONpeeleHus BCeX MOHATHH, pacCCMOTPETh pUMe-
pbl. JIONOTHUTENBHO K N3YUYEHUIO KOHCIIEKTOB JIEKIIMA HE0OX0IMMO IMOJIb30BAThCA YUeOHUKAMU
1o y4yeOHOM JUCLHUIUINHE.

— 10—
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm y‘IC6HOI>'I ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
pyuur, OCHAIICHHBIC HCO6XOI[I/IMI)IM CIICUAJIN3NPOBAHHBIM 060py,HOBaHI/IeM.

HaunmMeHoBaHue crienmuanbHbBIX
IOMEIICHAH

OCHAIIIEHHOCTH CIIEIHAIBHBIX ITOME-
IIEHUH

[MepeueHp JUIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHus / PEKBU3UTHI MOATBEP-
JKJIAIOIIETO JOKyMEHTa

ydeOHbIe ayTUTOPHUH IS
MIPOBECHUS 3aHATUI
JIEKITMOHHOTO THUIIA

Meobenb: yuebHas mebenb
TexHUYECKHE CpelCcTBa O0YUCHUS:
9KpaH, NPOEKTOP, KOMIIbIOTEP

y4eOHBIC ayTUTOPHUH JIIS
MIPOBEAECHUS 3aHATUI
CEMHMHAPCKOT0 THUIA, TPYNIOBBIX U
WHJWBHUYaJIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJISI U
MIPOMEKYTOYHOM aTTeCTallU

Meobernb: yuebHas MeOenb
TexHuueckue cpercTBa 00yueHHs:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KopmoparusHbie
aKaJIeMHYECKHE JINICH3UH OeCCPOTHBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643

st caMOCTOSITENNbHON paboThl 00YYarOIIUXCS MPETyCMOTPEHbI MOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIECIUATN3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTu «VHTepHeT» u obecreyeHreM JI0CTyIa B 3JIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

HanMmeHnoBanne moMeneHUI
IS CAMOCTOSITEILHOM
PpaboTHI 0OyJAOIIIXCS

OcCHaIIEHHOCTh MOMEIIEHUN I
CaMOCTOSTEITFHON PaOOTHI 00YIAFOLTIXCS

[Tepe4eHp JTUIEH3HOHHOTO TPO-

rpaMMHOTro obecriedeHus / Pek-

BU3HTHI IOATBEPIKAAIOLIETO 10~
KyMEHTa

Ilomemenue nis
CaMOCTOSATENFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnroTexn)

Meo0enb: yaeOHas meOeb

KoMrutekT criennanu3supoBaHHOW MeOEIH: KOMITh-
IOTEpPHBIE CTOJIBI

O6opynoBaHHe: KOMIIBIOTEPHAs TEXHHUKA C TOA-
KJIFOYeHHEM K MH()OPMAILMOHHO-
KOMMYHMKaIMOHHOM cetu «IHTepHET» U 10CTY-
MIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTenbHyI0 cpesly 00pa3oBaTeNbHOM opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyzaoBaHue, obOecreyrBaromiee J0CTyI K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE M OECIIPOBOIHOE
COEIMHEHHE 10 TeXHOJorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ned49487340

Microsoft Office2007 JInuensus
Ne49487340

Tlomemenue nist
CaMOCTOSTENTFHON pabOTHI
obyuaromuxcs (ayma. 333/A)

Meo0enb: yaeOHas meOeb

KoMrutekT criennanu3supoBaHHOW MeOEIH: KOMITb-
IOTEPHBIE CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KJIFOYeHHEM K HH()OPMAILHOHHO-
KOMMYHHKalMOHHOI ceTn «IHTepHeT» u A0CTy-
MIOM B AJIEKTPOHHYIO HHPOPMAIIMOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HIOHHOE 000-
pyZAoBaHue, 0OecreyrBaroIIee J0CTYI K CEeTH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHUe 1o TexHonorun Wi-Fi)

Microsoft Windows XP JIunen-
3ust Ne44964701

Microsoft Office 2007 JInuensus
Ne44964701
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B ce0si MEPOIPUSATHS MO OLECHUBAHUIO BBI-
MIOJTHEHUS 3a/IaHUi Ha MPAKTUYECKUX 3aHATHIX, 3aJJaHUH I CaMOCTOSATEIbHOU paboTel. Mepo-
HOPUTHS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTHU MpHBeIeHbl B Tabuuie 7.1.

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

00603-
HanmenoBanue ®opMa KOHTPOJIA
Ha4YCHHE
IPO1 Ortuka kak Hayka. CyIIHOCTh JIeJIOBOM ITHKH, e¢ 0a30BbIC JI0- onpoc
KYMEHTBI.

I1P02 |JTHyeckre MPUHIMIIEI 1 HOPMBI B JISIIOBOM OOIIIEHUH. onpoc
I1P04 |Koxekchl mpoecCHOHATbHON ATHKH. onpoc
CP10 |M3yuuTh npUYMHBI BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYaLUH, pedepat

Pa3HOBUAHOCTU KOH(JIMKTOB B KOJUIEKTHBAX U pabOUYUX rpym-
nax, crioco0bl MPeo0JICHUS Pa3HOOOPA3HBIX KOH(DIUKTOB,
POJIb PYKOBOJIUTEISI OPTaHU3AIMHA B JIMKBHIAIIUN KOH(MIUKTOB
U MX HOCJEJCTBUNA, METO/IbI U HABBIKU 3(PPEKTUBHOTO MEXK-
KYJIbTYPHOT'O B3aUMOJEHCTBUS MPHU pa3pelIeHNH KOH(INKT-
HBIX CUTYalUN.

7.2. IIpoMekyTOYHAS aTTeCTALUS
DopMBI MPOMEKYTOYHOH aTTECTAIIUH 110 TUCIUITIMHE TPUBEICHBI B Tabmme 7.2.

Tabmuna 7.2 — @opMbl IPOMEKYTOYHON aTTECTAUU

0603- dopma Ounas
HAQYCHUEC OTYETHOCTHU
3au01 3auer 1 cemectp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

OHCHO‘IHBIG Cpe€acTtBa COOTHECECHBI C pE3yjibTaTaMU 06y‘l€HI/I${ IO AUCHHUIIJIMHEC U MHAMKA-
TOpaMH JOCTHIKCHUA KOMIICTCHIIUH.

NI-1 (YK-5) 3nath 3aKk0HOMEPHOCTH U CHIEU(HUKY Pa3BUTHS PA3IMUHBIX KYJIBTYP, 0COOEHHOCTH
MEKKYJIBTYPHOTO pa3HOO0pa3usi 00LIECTBA B COBPEMEHHBIX YCIOBHSIX

Pe3yJ'H>TaTI)I O6y7~leHI/I$I KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HaeT 3aKOHOMEPHOCTH U CHCUU(PHUKY Pa3BUTHS PAa3IMYHBIX KYJIbTYp, 0CO-

OEHHOCTH MEXKYIBTYPHOTO pa3sHOOOpa3us 00IIecTBa B COBPEMEHHBIX ycio- ITP01, 3a401

BHSIX

NJI-2 (YK-5) YmMers obecnieunBaTh ¥ MOJJIEPKUBATH B3AUMOIIOHMMAHUE MEXKLY TIPEICTABUTENS-
MH Pa3JIMYHBIX KYJIbTYP M HABBIKH OOIICHUSI B MHPE KYJIBTYPHOI'O MHOTOOOpa3usi

Pe3ynpraTel 00y4eHus KoHTposbHbIE MEpOnpUsATHS
Ymeer obecrieunBaTh U MOAAEP)KUBATH B3AHMOTIOHIMAaHHUE MEXKAY MpeJcTa-
BUTEISAMH PA3IAYHBIX KYJIBTYpP U HABBIKH OOIIECHHUS B MUPE KYJIBTYPHOTO I1P02, 3au01
MHOT000pa3us

NJI-3 (YK-5) Bnagers MeTomamMu NpeaynpeskJeHus U Pa3pelieHns BO3MOXKHBIX KOH(IMKTHBIX
CUTYyallMil B MEXKKYJIBTYPHONH KOMMYHUKALUU
Pe3ynbTaTel 00y4eHus KoHTposabHbIE MEpOnpUsATHS
Birageer meTonaMu pelynpeskACHUS U pa3pelleHus] BO3MOXKHBIX KOH-
(JIMKTHBIX CUTYAIUil B MEXKKYJIBTYPHOW KOMMYHUKAIIUU

CP10, 3a401

3ananus k onpocy ITP01
1. Oruka kak Hayka. CyIIHOCTb JI€IOBOM 3THUKHU, €€ Oa30BbIe JOKYMEHTHI.
2. ba3oBbie TOKYMEHTHI IEJI0OBOM STHUKH M 33]]a4l, KOTOPBHIE OHU BBITTOTHSIOT.

3.3aKOHOMEPHOCTHU Pa3BHUTHS PA3IHYHBIX KYJIBTYP, OCOOCHHOCTH MEXKKYJILTYPHOTO pa3sHOOOpa-
315 OOIIECTBA B COBPEMEHHBIX YCIOBHUIX

4. Crenudpuka pa3BUTHS Pa3IHYHBIX KYJIBTYP, OCOOCHHOCTH MEXKYJIBTYPHOTO pasHOOOpa3ms
o0111ecTBa B COBPEMEHHBIX YCIOBHIX

3ananus x onpocy 11P02

1. MexayHapoHble THUECKHUE TPUHIIUIIBI OM3HEca.
2. Hop™msl 1e10BOM 3THKH.

3. TIpHHIHUIIEI STUKA JCTOBBIX OTHOIIICHUH.

4. B3anMOIOHMMAHHE MEX/Iy MPEICTABUTEISIMH Pa3IHYHbIX KyJIbTYpP M HABBIKH OOIIEHHS B MHPE
KYJIETYPHOTO MHOTO00pa3Hs.

Tewmsl pedpepaTos CP10
1. IIprunHBI BO3HUKHOBEHUS KOH(M)IMKTHBIX CHTYaIlNH,
2. Pa3HOBUIHOCTH KOH(IMKTOB B KOJUIEKTUBAX U pabOYMX IPyMIax, CocoObl Mpeoao-
JIEHUS Pa3HOOOPa3HBIX KOH(MINKTOB
3. Ponb pykoBoAWTENS OpraHu3aliil B TMKBUAAIUN KOH(QIUKTOB U UX MOCIIEICTBUH,
4. MeTo/ bl ¥ HaBBIKU 2QPEKTUBHOTO MEKKYIHTYPHOI'O B3aUMOJICHCTBHS MPHU pa3perie-
HUM KOHQIIMKTHBIX CUTYallUH.

Teopernueckue Bonpocs! k 3aueTy 3au(l

1. Onpenenenue NOHATUIN: «ITUKAY», «KMOPAJIb», KHPABCTBEHHOCTHY.
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20.
21.
22.
23.
24.
25.

26.
217.
28.
29.
30.
31.
32.
33.

34.

[TonsiTHE NENOBOM ATUKH, €€ TTPOOJIEMBI.

ba3oBble JOKYMEHTBI J€I0BOM 3TUKH U 33J]a4l, KOTOPbIE OHU BBIIIOJIHSIOT.
YHuBepcanbHbIE IPUHLMIIBL JEI0BON ITUKH.

Hopwmsl nenoBoit 3Tuku.

[IpuHUKUIIBI 3TUKU JEIOBBIX OTHOIICHH.

[Tonsatue npodeccuoHaIbHON ATUKH, €€ IPEIMET U COAEPIKaHUe.

Henu u 3agaun npodeccuoHaNbHOM 1eATeNbHOCTH, KOHTPOJIUPOBAHUE IIpolecca pabo-
Thl, MOTHBALIUS U KOHLEHTPALUsl YCUIIUI YJI€HOB KOJUIEKTHBA.

KauecTBa nuuHoCcTH crnienpanucTa, HE0OXOAUMbIE ISl BBIMOIHEHHS IPO(ECCHOHATBEHOTO
J10JITa.

[IpaBoBbIE M 3THYECKHME HOPMBI MOBEACHMS, MPEANUCHIBAIOIINE ONPEAEICHHBIN THUIL
HPaBCTBEHHBIX OTHOIICHUH MEXIY JIIOJbMH, HEOOXOAMMBIM JUIsl BBIOJIHEHUS CBOEH
poecCHOHANBEHOM NESTEIbHOCTH U OLIEHKH €€ MOCIIEICTBHIA.

Pa3HOBUIHOCTH KOAEKCOB MPOPECCUOHAIBHON 3TUKH.

CaoiicTBa npodecCHOHaIbHBIX KOJIEKCOB.

OCHOBBI TICHXOJIOTHH JTHIHOCTH.

ConmanbHble, STHUYECKHE, KOH(ecCHOHANbHbIE U KYJIbTYPHBIC PA3IUYUs YJICHOB KOJ-
JIEKTHUBA.

TonepanTHOE BOCHIPUSATHE COLUATIBHBIX, ITHUYECKUX, KOH(PECCHOHAIBHBIX U KYIbTYp-
HBIX pa3jIn4yuil.

HopwMmebl moBenieHus 4ieHOB pa3inyHbIX Ipodeccuil.

Metonb! 1 HaBBIKH 3P (HEKTHBHOTO MEKKYJIBTYPHOTO B3aUMOICHCTBUS IPU pa3perieHIH
KOH(JIMKTHBIX CUTYaIlHi.

Omnpenenenue, GopMbl, BUIBI, CPEICTBA U CTHITH JIEJIOBOTO OOIICHUSI.

@®opMbl U BHUIBl YCTHOW M NMHCBMEHHONW KOMMYHMKAIlMM HPU U3YYEHHH U pa3paboTke
poeCCHOHAIBHON JOKYMEHTAIINH.

CrannaptHble (OpMbl MHCBMEHHOI'O PEYEBOT0 MOBEIEHUS B IPO(hecCHOHAIBHON cdepe.
Bnagenre KOMMyHUKaTUBHBIMM HOPMaMU B TPO()ECCUOHATILHON €S TEIbHOCTH.
JlenoBo# pa3roBop, COBELIAHMUsI, 3aCETaHUS.

[leperoBopsl: METO/IBI BEICHUS U UTOTH.

[Ty6nuyHOE OpaToOpcKOe BHICTYIIICHHE.

OTHoOLIEHHUs CO CPeCTBAMHU MAacCOBOM MH(OpMAaIMK: NMPOBEIEHNE NPecc-KOH(EPEHIIHH,
IIPE3EHTALUN, BBICTABOK.

SA3bIK MUMUKHU U KeCTOB. [103bI 3aIIUTHI, YBEPEHHOCTH, pa3ayMbsi, 0OMaHa, arpeCcCHUH.
duznorHomMuka v GpercOMIIuHT.

JlemoBoit aTHUKET.

OCHOBBI yNpaBJieHUs KOJJIEKTUBOM M CO3JaHHE OJIArOMPUSATHOIO IMCHUXOJIOTHYECKOTO
KJIUMaTa C MO3UILUHU JTOCTHKEHHUS UM OOIIMX IIeJiel U MOCTaBICHHBIX KOHKPETHBIX 3a7au.
CrniocoObl ynpaBieHHs KOJUIEKTUBOM IPH PELICHHH UM Hay4YHO-HCCIIEIOBATENbCKUX U
HAy4YHO-TIPOU3BOJICTBEHHBIX padoT.

MeTo1bI TOBBILIEHHS COLUAIBHOM MOOMIIBHOCTH.

JIupeKkTuBHBIE U JAeMOKpaTHueckue (opMbl yrpaBiIeHUYECKOro oodmenus. JpdekTuBHOE
ynpaBiieHueckoe oOuienune. [lepBblii 1 BTOpOW 3aKOHBI YNPABIEHYECKOIO OOILEHHUS.
[Tprembl popMupOBaHUs aTTPAKIIUH.

[TpuHIUIB OOIIEHUS MEXIY WICHAMH HAyYHOTO KOJJICKTHBA C LIENbIO MOAJEPKAHUS XO-
POILIETr0 COLUAIbHO-TICUXOJIOTHYECKOr0 KIIMMaTa, ClIOCOOCTBYIOIIETO PEIICHUIO MOCTaB-
JICHHBIX 3a/1a4.

Bunet kongaukros. [lcuxonornueckre ocoOEHHOCTH yIipaBieHUs] KOHGIUKTOM B pado-
4eil rpymnre.
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35. Ponb pykoBoAUTEINS B Pa3pelIeHUN OpraHU3allMOHHBIX KOH(JIUKTOB. JlecTBUS MO mpe-
OJIOJICHUIO CIIOPHBIX CHUTyalui. Bunabl Kpu3ucoB. BraneHue HaBbIKAMM IIOBEACHUS U
IIPUHSTHS PEILICHNUN B HECTAHJAPTHBIX CUTYaLUsAX.

36. IlporoTunbsl umMumKa, HocuTenu umupka. Llemn dopmupoBanus ummmka. Ctparerun
bopmupoBanus uMuka. OpraHu3alMOHHbIE TAKTUKU U TAKTUKH BO3JICHCTBHUS.

37. Ilcuxonoruveckre TaKTUKN BO3ACHCTBHS HA cO3HAHUE. Teopus 0)KHUIaHUN U MOTHUBAITHA.
[TpuHIMIBI Pa3BUTHA JTUUYHOCTH C LEJBIO MOPOXKICHHUS Y HEro CllocOOHOCTEH K KpeaTHB-
HOM JIESATEIIBHOCTH.

38. 3aBUCUMOCTb COZIEpKaHUS UMUK OT PO(eCcCHu U JOIKHOCTH.

39. YMmenue pabotaTh B KOJUICKTHUBE, CONOCTABIISAS CBOM MHTEPECHl C HHTEPECaMU KOJUIEKTH-
Ba B LICJIOM.

40. ITonsiTe nMuKMerikepeTBa. [IppuopuTeTHbIC 3a1a4M UMHKMEHKHHTA.

41. Buapl MHIUMBUAYaAJIbHOTO UMUJIXKA: TaOUTAPHBIM, OBELECTBICHHbBIN, BepOaIbHbIN, KHHE-
TUYECKHUU U CPEIOBBIN.

42. Ctwin B ofiexie: Kilaccuueckuil, nenosoii, ctiiib [lanens. O0yBb. Akceccyapsl: 1oBe-
JMpHBIE YKPALICHUs, OYKH, MOPT(HEnb/cyMKa, TOPTMOHE, 30HT, MOOWIBHBINA TenedoH,
pYUKa, 3a)KUrajiKa, 4achl. ¥ X0KEHHOCTb. MaHepa nepkarbes. Onexnaa uisi IpUEMOB.

8.2. Kpurepumn 1 mKkajabl OeHUBAHUSA

Kaxmoe Meporpustie TeKyInero KOHTPOJIsS YCIIEeBaEMOCTH OLICHUBACTCS IO IIKAJIE «3a4Te-
HOY, «HE 3aYTCHO».

O1eHKa «3aYTCHOY» BBICTABJISICTCS 00YYAIOMIEMYCs TIPH BBIMIOJIHEHUH BCEX YKa3aHHBIX T10-
kazareneit (Tabmuma 8.1), JOMycKalOTCs HECYIICCTBCHHBIE HETOYHOCTH B M3JI0KCHUH U 0(OPM-
JICHUH MaTepuala

HpI/I HEBBIIIOJIHEHUN XOTSA OBI OIHOT'O H3 MOKa3arelied BLICTABIISIETCSA OLCHKAa «HE€ 3a4Tc-
HOY.

Tabnuua 8.1 — Kputepun olleHHBaHUSI MEPONIPUATHI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH

HanmenoBanme,
[Tokazarenn
0003HAYEHHE
Ormpoc JTaHbI PABWJILHBIE OTBETHI HE MeHee YeM Ha 50% 3aJaHHBIX BOITPOCOB
Tema pedeparta pacKphITa;
Pedepar WCIOJIb30BaHbI PEKOMEH1yeMble UCTOUYHHKH;
co0roieHbl TpeboBaHUs K 00beMy U odopMIIeHHIO pedepaTa

[Tpu oueHuBaHUU PE3YyIBTATOB OOYUYEHHMS MO AUCLHUILIMHE B XOJE MPOMEKYTOUHOM arTe-
CTallUU UCIIOJIB3YIOTCS CIEAYIOINE KPUTEPUHN U IIKAJIBI.

3auert (3aull).

3aaHue COCTOUT U3 2 TEOPETHUYECKUX BOMPOCOB.

Bpewms Ha moAroToBKy: 45 MUHYT.

OrneHka «3a4TeHO» BBICTABIISETCS 00YyJaroIeMycsl, €CIIM OH 3HAeT IPOrpaMMHBIN MaTepu-
aJl, TPaMOTHO U IO CYIIECTBY M3J1araeT €ro, He J0IycKas CYIIECTBEHHBIX HETOUYHOCTEN B OTBE-
Tax Ha BOIPOCHI.

OreHka «He 3a4T€HO» BBICTABISETCS O0YyYaroLIeMycCsl, KOTOPbI He 3HaeT 3HauYUTEeNbHON
YacTH MPOTrPaMMHOI'0 MaTepuaa, A0MYCKAaeT CyIIeCTBEHHbIE OIIMOKH B OTBETaX Ha BOIPOCHI.

_ 15—
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Pesynbrar 00ydeHHs O TUCUUIUIMHE CYUTAETCS JIOCTUTHYTHIM IpPU MOJIYYeHUH 00ydaro-
HIUMCSL OLEHKH «3a4TEHO», «YIOBJIETBOPUTEIBHOY, «XOPOIIO», OTIMUYHO» MO KAXKIAOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCALIUXCA K TAHHOMY Pe3y/bTaTy O0y4YeHUsI.
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«HaHOI/IH)KCHepI/Iﬂ B MAIIKUHOCTPOCHUMN»

1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA 11O JMCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

[{enb oCBOCHHMSI TUCIUTUIMHBI — JOCTHKCHHE IJIAHUPYEMBIX PE3yJIbTaTOB 00yueHus (Tad-
muna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHKCHHUS KOMIIETCHIIMA U IEIbI0 PeaU3aliu

OIIOIL

JucuumnimHa BXOJUT B COCTaB 4YacTH 00pa30oBaTENbHOM MPOrpaMMbl, (HOpMUPYEMOit
Y4aCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHIA.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs O AUCHUIUINHE

Kox, HammeHoBaHHE
WHIUKAaTOpa

Pe3ynbTaThl 00ydeHHs O JUCITUTIIINHE

YK-1 CnocoGeH ocyuiecTBJIATh KPUTHYECKUI aHAIHN3 NPOOIeMHBIX CHTYAllHil HA OCHOBE
CHCTEMHOT0 MO/IX0/1a, BLIPA0ATHIBATH CTPATEruIo J1eiiCTBUIi

WJI-1 (YK-1)

3HAET METO0JIOTUH UCCIIEN0BATENBCKOM NEATEIbHOCTH, METOI0B U
HHCTPYMEHTOB aHAJIN3a U CUHTE3a PE3yIbTaTOB HAYYHBIX 3KCIIEPHU-
MEHTOB

Hmeet onwIT 00001IEHNS,
aHaJm3a, CUCTEMATH3allnA U

YMECT IIAaHUPOBATH U IPOBOAUTH TECOPECTUUCCKUC U OKCIICPUMCH-
TaJIbHBIC UCCJIICJOBAHUA B obmactu HMHXCHEPHBIX HAHOTEXHOJIOTHI

IMPOIrHO3UPOBAHHA

BJIaICET HABBIKaMH COCTABJICHUA HAYUYHO-TEXHUYECCKUX OTUYCTOB
BJIaACCT HAaBbIKaMU OCYIICCTBJICHUSA KOHTPOJIA 3a IapaMETpaMu
HaHOTEXHOJOI'HYECKUX MMPOLECCOB

YMEET MCIOJIb30BaTh KOPPEKTUPYIOIIUE ACHCTBHS B MpOLECCE MPo-
BEJICHUS HAYYHBIX MCCIIeIOBAHUM, HAYYHO-TIPAKTHUECKUX padoOT

NJI-2 (YK-1)
YMeet aeiicTBOBaTh B MPO-

BJIaACCT HAaBbIKaMMW KOOPAMHUPOBAHUA Pa3HbIX OPraHU3allMOHHBIX
3aaa4d, corjiiaCoBaHuss COBMCCTHBIX HeﬁCTBHﬁ OTACIbHBIX HCIIOJTHUTEC-
JIeH B HAay4YHO-HCCJICJOBATCIbCKOM KOJUICKTUBE

OJIEMHBIX CUTYyaludX, HCCET
OTBCTCTBCHHOCTDL 3a IMPUHSA-
ThIC PCHICHUA

BJIaJICET HABbIKAMHU MPUHATHA U peAIU3alliU YIPABIECHYECKUX PEllle-
HUU U4 TOCTUXKEHUS UEJIEH HayYHO-HUCCIIEIOBATENIbCKUX U HAYYHO-
MIPOM3BOJICTBEHHBIX Pa0OT, PENICHHs TOCTABJICHHBIX 33/1a4 B IIPO-
(heccoOHANBHON NIEATEILHOCTH

OIIK-4 Crioco0eH BBINMOJHATDH
TeXHHYECKHUX 32124, BKJIYAS
KPUTHYECKYIO OIIEHKY W HHTE

HCCJIeIOBAHNSI MIPU PellleHNH NHKEHEPHBIX U HAYYHO-
IVIAHUPOBAHUE M MOCTAHOBKY CJIOKHOI'0 IKCIIEPUMEHTA,
NpeTaluio pe3ybTaToB

YMEET BI)I6I/IpaTB TEXHOJIOTHIO ITPOBEACHUA HAYYHOI'O OKCIICPUMEHTA
(I/ICCJ’ICZLOB&HI/IH), 000CHOBBIBATh MPAKTHUYCCKYIO U TCOPCTUICCKYTO
HCHHOCTDH MOJYYCHHBIX PC3YJIbTATOB HAYYHOI'O SKCIICPUMCHTA

WJI-2 (OTIK-4)
HMNMmeeT HaBBIK IJIaHUPOBAHUA

yMeeT pa3pabaTeIBaTh IJIAHBI ¥ MPOTPAMMBI TPOBEIEHHS HAYYHBIX
WCCIIeIOBAHNN, HAYYHO-TIPAKTUIECKUX PaboT, paCIpeAessaTh 1 MO/~
TOTaBJIMBATh 3a/IaHUS ISl OTAEIBHBIX HCIIOJHUTENEH

Y TIPOBE/ICHHS DKCIIEPUMEHTA,
aHaJIM3a dKCIIEPUMEHTAIBHBIX
pe3yJbTaToB

YMECT IUIaHUPOBATHL U MIPOBOAUTL TCOPCTUUCCKUC U DOKCIICPHUMCH-
TAJIbHBIC UCCJIICAOBAHUA B obmactu HWHKCHCPHBIX HAHOTCXHOJIOTHI

NJI-3 (OIIK-4)
YMeeT npuMeHsSTh COBPEMEH-

yMEEeT UCTIOIh30BaTh 3HAHUS B 00JIACTH MHIKEHEPHBIX HAHOTEXHOJIO-
Ui B CBOEH HAy4YHO-UCCIIEI0OBATEIbCKOM, IEAarornuyecKou 1 mpous-
BOJICTBEHHO-OPTaHU3AIMOHHON AESITeIhHOCTH

R,




28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUID

Kox, HammeHOBaHHE
WHIAKATOPA

Pe3ynbpTarel 00yueHus 0 JUCITUILTAHE

HBIE METO/IbI NCCIIEIOBAHUS,
KPUTUYECKH OLICHUBATH U
IPE/ICTABIATh PE3YJIBTATHI
BBITTOJIHEHHOH paboThI

3HaeT QyHIAMEHTAIIbHBIC (PU3NKO-XUMHUECKAE OCHOBBI HAHOTEXHO-
JIOTHI ¥ HAHOAMATHOCTHKH, MEXaHHUKH, ONITHKH, DJIICKTPOHUKH, MUK-
POTIPOIIECCOPHOM TEXHHUKH, TPOCKTUPOBAHMS W TEXHOJIOTHUH TIPHOO-
pOB (MaIIlH, CUCTEM)

YMECT INIAaHUPOBATH U MIPOBOAUTH TCOPCTUUCCKUC U DKCIICPUMCH-
TaJIbHBIC UCCJIICOJOBAHUA B obmactu MHXCHCPHBIX HAHOTEXHOJIOTHI

BIIa/Ie€T HABBIKAMH COBEPIICHCTBOBAHHUI 00BEKTOB MPOodeccnoHab-
HOM JIesATeIbHOCTH, 0OOCHOBAHUS UX TEXHUYECKUX XapPAKTEPUCTHK,
OTIpeIeTICHsI YCIIOBUI MPUMEHEHHUS U DKCILTyaTallui

BJIaACCT HAaBBIKaMM OCYHICCTBJICHU KOHTPOJIA 3a MapaMeTpaMu
HAaHOTCXHOJIOT'MYCCKUX MPOLECCOB

OIIK-7 CniocoGen pa3padarbiBaTh M AKTYAJM3HPOBATH HAYYHO-TEXHUYECKYI0 JOKYMEHTa-
IHIO0 B 00JIACTH HAHOMHKEHEePHH

NJI-1 (OIIK-7)

3HaeT OCHOBBI ITATEHTOBAHMS
pPEe3yNbTaTOB MHTEJUICKTYaIb-
HOM JeITeILHOCTH

3HAeT MPaBOBbIE U HOPMATUBHBIE aKThl B cdepe Oe30macHOCTH, pe-
[JIAMEHTUPYIOIIUE TpeOOBaHMUs KayecTBa NPU CO3JAaHUU OOBEKTOB
HaHOMHJYCTPUHU

3HAET [IPaBOBbIC ¥ HOPMATUBHBIE AKTHI B cpepe 3alUThI IpaB Ha pe-
3yJIBTaThl HHTEJUICKTYaJIbHOU AESTEeNbHOCTH

YMECT NPOBOAUTDH U COCTABJIATH OTUETHI O MATECHTHBIX NUCCIICA0OBAaHU-
X

PGSYJ'II)TaTI)I O6y‘ICHI/I$I M0 AUCHUIIMHE JOCTUTAIOTCA B paMKaX OCYHICCTBJICHHA BCCX BHU-
0B KOHTAaKTHOM M CaMOCTOSITEIbLHOMN pa6OTI>I 06yqa}omﬂxc51 B COOTBCTCTBHU C YTBCPKACHHBIM

y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHXKEHHUS KOMIETEHIMH CUMTArOTCs C(hOPMUPOBAHHBIMH IMPU JOCTHKE-
HUU COOTBETCTBYIOLIUX UM PE3YJIbTAaTOB 00YUEHHUS.
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2. OBBEM JUCHUTLIAHBI

OO0BeM TUCHMIIIIMHBI COCTABIISIET 6 3aUETHbIE €AMHHULIBL.
Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUIMHEI (B aKaIeMHUYECKUX Yacax)
B COOTBETCTBHUHU C YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oqf A
ceMecTp

Konmaxmmnas paboma 52

3aHATHS JIEKLIMOHHOI'O THIIA 16

11a00paTOPHBIC 3aHATHUS 16

MIPAKTUYCCKHUE 3aHITHS 16
KypCOBOE IPOCKTHPOBAHUE -
KOHCYJIbTaIlUN 2
IIPOMEKYTOYHAsl aTTeCTalUs 2

CamocmoamenvHnasn paboma 164

Bcezo 216
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3. COAEP) KAHUE JUCIUITJINHBI

Pa3nen 1. Beeoenue 6 oucyunauny.

OCHOBHBIE TTOHATHS TEOPUHU TFITAHUPOBAHUS IKCIIEPUMEHTA.

OOBeKT uccaea0BaHus, €ro MPeICTaBICHUE B BUE «YEPHOTO SIIUKAY.

Buibl BXOJTHBIX M BBIXO/IHBIX IIEPEMEHHBIX.

®daxTopsl, 001Ias XapaKkTepucTUKa (HakTopoB, (haKTOPHOE MPOCTPAHCTBO.

BrIxomHbIE TOKa3aTend, XapaKTepUCTHKA MCCICIYeMbIX CBONCTB WM KayeCTB — OTKIIHK,
(GYHKIMS OTKIIMKA, TOBEPXHOCTh OTKIIHKA.

CPOl. DkcmepMeHT KakK CHCTEMa oOIepaluii, Bo3aeicTBuii u (Win) HaOIIOJEHUIA,
HAIPABIICHHBIX Ha MOTyYeHHE HH(POpMAUU 00 00BEKTE MPU UCCIICOBATEITBLCKUX HCITBITAHMSIX .
CP 02. OnbIT Kak OTAENIbHAS dJIEMEHTapHAs 4acTh SKCIIEPUMEHTA. (MHTEPAKTHBHAS JICKIIHS )

Pasnen 2. Koppenayuonnwtit u pezpeccuoHHwlii aHaius.

BeposiTHOCTHAs: B3aUMOCBA3b MEXAY Pa3INYHbIMU [IEPEMEHHBIMH.
Bri6opounslit koadgdunueHT koppensuuu. Jlnneitnas perpeccus.

Merto HaUMEHBIIUX KBaapaToB. Pacuer ko3¢ uimMeHTOB ypaBHEHHs perpeccuu (mapameTpoB
MaTeMaTHYECKOU MOIETH 00bEKTa UCCIICIOBAHUS).

[TpoBepka 3HaYMMOCTH KO3(PPHUIIMEHTOB ypaBHEHHUS PETPECCHHU.

[TpoBepka aieKBaTHOCTU MaTeMAaTUYECKON MOJIed 00BEKTa UCCIICIOBAHMS.
Metoa MHOKECTBEHHOM KOPPEIISILIUH.

I1P 01 IToctpoenue moieneli Ha OCHOBAHUM METO]1a HAMMEHBIIIUX KBaJIpaTOB
JIP 01 [IpumeHnenne uHTerpasia BEPOSTHOCTEH IJIsi aHATTN3a TAHHBIX

CP 03. IIpocreiimue cinydan HETUHENHON KOPPEISILIHH.

CP 04. Meton nuHeapu3aiu.

Pa3nen 3. Boioop onmumanwvnozo nnana. Kpumepuu onmumansnozo nnana.

Pa3HOBHIHOCTH TUIAHOB 3KCIIEPUMEHTA.

OCHOBBI IOCTPOEHHUS MaTEMaTHUECKUX MO/JIENIEeN TIIaHOB SKCIIEPUMEHTOB. X XxapakTepucTuKu.
Kpurepnun onTuMaabHOCTH IUIAHOB DKCIIEPUMEHTOB.

Kputepun onTUMalbHOCTH, CBSI3aHHBIE C TOYHOCTBIO OLEHOK KO3((ULHEHTOB ypaBHEHUS
perpeccuu (MaTeMaTHYECKON MOJETH OOBEKTa HCCICIOBAHNS).

Kputepuu D-, A-, E- onTuManbHOCTH 1 OPTOrOHAIBHOCTH.

Kpurepnun onTUMaabHOCTH, CBSI3aHHBIE C TOUHOCTBIO MOTYYEHHSI OLIEHOK OTKJIMKA.

JIP 02 Pacuer BeposiTHOCTEM Ha 0cHOBe XM -KBaapar pacnpeneneHus

TP 02 ITocTpoeHre HENMUHEHHOM MOIeNiel 00bEeKTa UCCIeI0OBAHUS

CP 05. Kputepuu G- onTHMaIbHOCTH, POTaTadeIbHOCTH U YHU(OPMHOCTH TIJIAHUPOBAHUSI.

CP 06. OpToronanusanus mIaHOB 3KCIIEPUMEHTOB.

CPO7. IlocTpoenue niaaHOB OIM3KUX K ONTUMAIBHOMY 110 HECKOJIBKUM KPUTEPUSIM.

Pazpnen 4. Ilnanvt mnozogpaxmopuuix Ikcnepumenmos.

[Monnenii pakropusiit miaH ([1PIT) u ero xapakrepucTuka.

Koauposanue gpaxtopos.

Cocrasnenue I1®DI1 sxkcnepumenTa.

Opranuzanus nposeaeHus sxcnepumenta no [1®I1, 06paboTka u aHaINU3 €ro pe3yabTaToB.
Hpo6usrii ¢pakTopusiii mwian (JIPIT). Ocrosnas unest ADII.

J®DII nns moaeneit ¢ B3aUMOICHCTBHEM.

Omneparyst cMEIIMBaHUs OLEHOK K03(p(PHUIIMEHTOB YpaBHEHUS PErPECCUU.

IToHATHA reHepUPYIOLUX COOTHOIIECHUN U OIIPEAEIISAIOIMUX KOHTPACTOB.

5
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CpaBHUTENbHAS OIICHKA IPOOHBIX PEILIHK.

Paspemaromnias cnocoOHOCTh PEIUIHUKH.

Opranuzanus nposeaeHus sxkcnepumenta no JA®II, oOpaboTka u aHanus ero pe3yabTaToB.
ITP03 CocraBnenue [1DII sxcniepumenTa, 00padOTKa U aHAIU3 €T0 Pe3ybTaTa

ITP04 CocraBnenue JIPII sxcniepumenTa, o0paboTKa 1 aHAIIU3 €0 Pe3yJIbTaTOB

JIP 03 dynkunoHanbHbI MaciTad. BepostHocTHas Oymara

JIP 04 IlepBuunas oOpaboTka qaHHBIX. BeiOopounbie MOMEHTHI. Pacuer morpemHocTe
CP 08. PoratabenbHOe TUTAaHUPOBAHHUE.

CP 09. Peanu3zanus npuHIuna nocie10BaTebHOTO INIAHUPOBAHUS SKCIIEPUMEHTA.

CP 10. CocraBienue IIaHa SKCIEPHUMEHTa BTOPOTO TMOpsAIKa, 00pabOTKa W aHajdu3 €ro
pE3yJIbTaTOB.

CP 11.MuoroypoBHeBbI€ (DaKTOPHBIE TUTAHBI.

Pazpnen 5. ITnanwt noucka sxcmpemyma hynKyuu omrauka.

OnTtumuszanus 00bEKTOB HUCCIIET0BAHUS.

[TocTanoBKa 3a1a4n ONTUMU3ALIH.

MeTtoap! ONTHMH3ALINN OAHO(PAKTOPHBIX 0OBEKTOB.

[Touck sxcTpeMyma PyHKIIMH OTKJIMKA HA OCHOBAaHUU MCIOJIb30BAHUS METO/Ia 30JI0TOTO CEYCHHUS
u yncen Gubonauym.

Oco0eHHOCTH TUIAHUPOBAHUS IIPU ONITUMM3ALIUU CIIOKHBIX OOBEKTOB.

ITP 05. Metoab!l onTuMu3anun 00bEKTa UCCIIEOBAHUS

JIP 05. ITepBuunas 06paboTKa JaHHBIX. BEIOOpOUHBIE pacpeeieHus

CP 12. [lonste o MeToaax ycIOBHON ONTUMHU3ALINH.

CP 13. Oco0eHHOCTH ONTUMHU3ALUH ITPH HATUYUH HECKOJBKUX IKCTPEMYMOB.

Paznen 6. Memoowvt onmumuzayuu MHOZ0PAKMOPHBIX 00bEKMO08.

[TocnenoBareabHble METO/IbI MOUCKA ONITUMAJIBHBIX PELICHUM.

Merton 'aycca-3etinens.

Merton ciaydaitHOTO MOUCKa.

Merop rpaaueHTa.

Merton kpyroro BocxoxaeHus (Metox bokca-YuicoHa).

CHUMILIEKCHBIH METOJ OIITUMHU3AINN 00BeKTOB. CHUMILIEKC U €r0 IIOC/IEN0BATEILHOE CMEIEHUE
B HAaIlPaBJIEHUHU K ONITUMYMY.

Kputepuu okoHUaHMs MpoIiecca ONMTUMHU3AIINH.

ITP 06. ITocTpoenne Moaenu 00beKTa UCCIEIOBAHNS B YCIOBUAX aJIMTUBHOTO Jipeiida

JIP 06. OnieHKa MaKCUMAaJIbHOTO MPABIONIOI00MS

CP 14. OcoOeHHOCTH TJIAaHUPOBAHUS W OpPraHU3AIMU HKCIEPUMEHTa MPH HUCIOIb30BAHUU
Pa3TUYHBIX METO/I0OB ONTUMHU3AIUH.

CP 15. IlpuHmmnm moCneAOBaTeNbHOTO IUIAHUPOBAHUS TMPU  ONTUMHU3AIUUA  OOBEKTOB
HCCJIEIOBAHMUS.

Tema 7. Bvoioenenue cywiecmeennvlx paxmopoe

MeTop!l BBIICTICHUSI CYIIIECTBEHHBIX (PaKTOPOB.

[InanupoBaHue OTCEUBAIOLIUX SKCIIEPUMEHTOB.

Hcnonp3oBaHne MerToAa ciydyallHOro OajlaHCca MpPU COCTaBJICHUHM IUIaHAa OTCEMBAIOLIETO
HKCIIEPUMEHTA.

Opranuzanys, TpoBeJeHHE M METOJbl aHallu3a Pe3yJbTaTOB OTCEHBAIOUIMX SKCIIEPHUMEHTOB.
JlrciepCuOHHBIN aHaKU3.
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ITPO7 CocraBieHue IU1aHa OSKCIIEPUMEHTAa BTOPOro TMOpsaAKa, o0paboTka W aHAIM3 €ro
pE3yJIbTaTOB

JIP 07 Metoa HauMEHBIIUX KBaJApaToOB

CP 16. OgnodakropHas kinaccudurarus.

CP 17. JIluciepcHOHHBIN aHAIU3 TPU TPEX(PaKTOPHOU U YeThIpeXHaKTOPHOU KiacCUpUKAIIH.

Tema 8. Memoowvl nocmpoenusn mooeneit 00veKmoe 6 ycioeusax opeidha ux XxapaxKmepucmux.
[TocranoBka 3a/1a4u.

MeToa mMpoBepKH YCIOBHIA OTCYTCTBUS Jiperiha XapaKTepUCTUK OOBEKTa.

[TocTpoeHue MaTeMaTHUECKUX MOJIENIEH B YCIOBUSAX aJAUTUBHOIO Aperda.

TP 08. Buzpl u CTpyKTypa HCCIEN0BaTENbCKUX paboT

JIP 08. Ouenka aBTOKOPPEIAIIMOHHON PYHKIIMN. DKCIIOHCHIIMAIBHOE CTIIa)KUBAaHUE

CP 18. AxanTuBHBIN METOJ MOCTPOCHUS MAaTEMAaTUIECKON MOJICNN B YCIOBHSIX HEAIIUTHBHOTO
ClIy4aifHoro apeida.

Tema 9. Ilnanuposanue npu ¢p100pouHom KonmpoJe.

[Tnanel BEIOOPOYHOT'O KOHTPOJISL.

OpHOCTYIEHYATHIH, ABYXCTYIEHYATHI 1 MHOTOCTYIIEHYATHIH TIaHBI BEIOOPOYHOTO KOHTPOJIS.
[TapameTpsl 1I1aHOB BEIOOPOYHOTO KOHTPOJIS, IPaBHJIA IIPUHATHS PELICHHUS.

Y ceueHHBIH BHIOOPOYHBIH KOHTPOIT.

Ananranys njaaHoB BBIOOPOYHOTO KOHTPOJISA K AMHAMUKE IPOU3BO/ICTBA.

ITP 09. IToctpoenue orueta mo HUP

JIP 09. OueHka XapakTepUCTUK CUCTEM CIIyYaiHbIX BETUYUH

CP 19. CniocoObI 1 npaBuiia KOPPEKTUPOBKH MJIAHOB BEIOOPOUYHOTO KOHTPOJIS.

CP 20. OcnaGneHHbIN ¥ YCUIICHHBIH M1aHbI BHIOOPOYHOTO KOHTPOJIS.
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4. IEPEYEHb YYEBHOM JIMTEPATYPBI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT UM

4.1 YyeOnas aureparypa

1.

Boiiko A.®. Teopusi miaHUpoBaHUS MHOTO(MAKTOPHBIX IKCIEPUMEHTOB [DIEKTPOHHBIHN
pecypc]: yduebnoe moco-ome/ boiiko A.D., BoponkoBa M.H.— DJeKTpoH. TEKCTOBbIE
JaHHble.— benropona: bearopoackuil rocyaap-CTBEHHbIM TEXHOJIOIMYECKUN YHUBEPCUTET
um. B.UI. IyxoBa, 3ObC ACB, 2013.— 73 c— Pexum gocryma:
http://www.iprbookshop.ru/28403

I'puropreB, 0.JI. MeTonbpl ONTUMAIBHOTO IUIAHUPOBAHUS SKCIEPUMEHTA: JIMHEHHbIC
MoJieH [ DIIeKTpOHHEIH pecypc] : yueoHoe mocodue / FO.J1. ['puropreB. — DIEKTpOH. JaH.
—  Camnkr-Ilerep6ypr : Jlaws, 2015. — 320 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/65949. — 3ar1. ¢ 3kpaHa.

[ToroB A.A. OnTuManbHOE IUIAHUPOBAHME SKCIIEPUMEHTA B 33/a4ax CTPYKTYPHOH M ma-
pameTpuyecKkoi uaeH-TU(GUKAIMK MOIETe MHOTO(AKTOPHBIX CUCTEM [DIEKTPOHHBIN pe-
cypc]: moHorpadust/ ITonoB A.A.— Dnek-TpoH. TekcToBble AaHHble.— HoBocuOupck: Ho-
BOCHOMPCKUN TOCYAAPCTBEHHBIN TeXHUYEeCKUid yHuBepcuteT, 2013.— 296 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/45413.

Kanuronos, E.H. Cucremusiii noaxon B texuuke / E.H.Kanuronos. — Tamoos: TI'TY,
1996. - 62 c.

MeTo/1bl TPOTHO3UPOBAaHUSI B KBAJIMMETPUU MAIIMHOCTPOECHUSI [DIEKTPOHHBIN pecypc] :
yuebHoe ocobue / P.M. XBacTyHOB [u Ap.]. — DNEeKTpoH. TeKCTOBbIEe AaHHbIe. — Capa-
toB: Al Ilm Dp Memma, 2012. — 188 c. — 5-9900344-2-3. — Pexum pocryna:
http://www.iprbookshop.ru/6972.html

MaprembsanoB, 10.®. CratucTuueckre METOIbI MOACIUPOBAHUS CUCTEM: Y4eOHOE MOoco-
6ue nns By30B / 0. @. MaprempsiHOB. - Tam0. roc. TeXH. yH-T. - 2-€ U3/.,liepepad. u JI01l. -
TamoOoB: TI'TY, 2003. - 116¢

CraTtuctuyeckue MeTo/ibl 00pabOTKH, IITAHUPOBAHMS MHKEHEPHOT'O SKCIIEpUMEHTa [ Dek-
TPOHHBIN pecypc] : yueOHoe mocodue / . — DNEeKTpOH. TEKCTOBbIe JaHHble. — biiarose-
meHck: J[aabHEeBOCTOUHBIN rocyJapCcTBEHHbIN arpapHblii yHuBepcuret, 2015. — 93 €. —
2227-8397. — Pexxum pocryma: http://www.iprbookshop.ru/55912.html

4.2 WHTepHeT-pecypcbl, B TOM 4HCJIe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl

AAHHBIX U HH(l)OpMalII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

Yuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru
CnpaBouHo-npaBoBas crcrema «KoncynpTant+» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

baza nannbIx Scopus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

ba3za oTKpBITHIX TaHHBIX MHUHHMCTEPCTBA TPYIa U COLMANBHON 3auThl PO

https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noit anextponnoii oudnrnoreku eLIBRARY.RU https://elibrary.ru/
baza naHHbBIX npoheccnoHaNBFHBIX CTaHAapTOB MUHUCTEPCTBA TPYA U COLHATIbHOM 3aIllu-

1 P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMUYECKOTro pa3utus PO http://www.economy.gov.ru
baza otkpeIThIX nanHbIX Pocduumonutopunra http://www.fedsfm.ru/opendata
DnexkTponHas 6a3a ganubix «M3garensctBo Jlans» https://e.lanbook.com

OnekrponHas oudianoreunas cucrema «IPRbooks» http://www.iprbookshop.ru
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basa manubIx «1eKTpoHHO-0MOIHOTeUHas cucTema «DBC FOPAWT» https://www.biblio-
online.ru

basa maHHbIX 371eKTpOHHO-0MOaHOTeuHOM cuctemsl TI'TY http://elib.tstu.ru

denepanbHas TOCyIApCTBEHHAS HHPOPMaIHOHHas cucTeMa «HarmonansHast SIeKTpOHHAsT
o6ubmoTeka» https://H30.pd

HanmonanbHeii mopran onnaitH o0ydenust «OTkpbiToe oOpazoBanue» https://openedu.ru

DnekTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdurransHbeii cailT egepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PETYIMPOBAHUIO M MET-

posioruu http://protect.gost.ru/

Pecypchbl anexTpoHHON HH(DOpMAMOHHO-00pa30BaTEIbHOW CpeIbl YHUBEPCHTETA IPE]-
CTaBJICHBI B JIOKAJIbLHOM HOpMaTUBHOM akTe «llojoxeHne 00 31eKTpOHHOW MH(OPMALMOHHO-
oOpazoBatenbHOl cpezie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, K KOTOPBIM 00ECIEUYEeH JOCTYI O0YJarOIIHXCs,
B T.4. PUCIIOCOOJICHHBIC JIJIsI UCIIOJIb30BaHUSI UHBAIUIAMU W JIUI[AMUA C OTPAaHHMYCHHBIMH BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHHBEPCUTETAa B pasfenie «YHH-
BepcuteT»-«CBelieHnss 00 00pa3oBaTebHOI OpraHu3anumn»-«MarepruaibHO-TEXHUYeCKoe o0ec-
NIEUYEHHNE U OCHAIIEHHOCTh 00Pa30BaTEIBHOTO MPOIECCay.

CBeJIcHUs O JIMIIEH3MOHHOM MPOrPaMMHOM 00ECIICUCHHH, UCTIOIh3yEMOM B 00pa3oBaTesb-
HOM TIpoIlecce, MpEeICTaBIeHbl Ha OQHUIMAIBHOM caiiTe yHHBepcuTeTa B pasaene «OOpas3oBa-
Hue»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00eCTIeueHUE.

JUis MHBWIMAOB W JIML C OrPAaHUYEHHBIMHM BO3MOXKHOCTSMHU 3[0pOBbsl  y4eOHO-
METOAMYECKOE 00ECIIEUeHNE CAMOCTOSTEIbHOM PabOThI MOXKET OBITh CKOPPEKTUPOBAHO C yde-
TOM HO30JI0THH, TOTpEeOHOCTEN 1 BO3ZMOKHOCTEH 0Oyuaromierocs
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5. METOAUYECKHUE YKA3AHUA
JJISA OBYYAIOIIIUXCA 11O OCBOEHUIO U CHUITJINHBI

MeTtoauka npenojaBanus AUCUUIUIMHBI «lnaHnpoBaHue U opraHu3aus MPOBEIEHUS KC-
HepUMEHTa» MpeAyCcMaTpUBacT MPOBEJCHHUE JIEKLUH, J1aOOpaTOPHBIX M NPAaKTHUYECKUX padoT,
CaMOCTOSITENIbHYIO PabOTy CTYACHTOB. TeKylHii KOHTPOIb 3HAHUH CTYACHTOB OCYIIECTBIISACTCS
C MCIIOJIb30BAaHUEM JKCIIPECC — OMPOCOB M 3aLUT Ja00paTOPHBIX U MpakTHYeCKuX padot. Mro-
roBoil (popMOif KOHTPOJIS IO KypCY SIBJISETCS SK3aMEH.

Kaxnas nexkuust coAep)KUT JIOTUYECKU 3aBEPUICHHYI0 MH(GOpPMALMIO I MOCIEAYIOLIEro
npoBesieHus 1abopaTopHOil paboThl. [ TaBHOH 3amavell JIEKUUH SIBIISIETCS ONIPE/IEeICHNE HaIlpaB-
JIEHUs U3YYEHUs JaHHOTO Kypca M0 KOHKPETHON Teme, (pOpMHUpOBaHUE KOHLENTYalbHbIX TEO-
PETHYECKUX 3HAHWUM, TO3BOJISIIOIIUX CTYJEHTaM CaMOCTOSITEIbHO U3YUUTh JTOTIOJIHUTEIbHBIE Ma-
TepUaibl C y4€TOM CHEUM(PUKHM HUX HAayyHBIX M MPO(pEeCcCCHOHAIbHBIX MHTepecoB. Jlekuus, Kak
IIPaBUJIO, CTPOUTCSI B COOTBETCTBHMHU CO CJIEAYIOIIEH TUIIOBOM CXEMOM:

- BBEJIEHHE, B KOTOPOM IIPEJCTABICHA 10A00pPKAa TEOPETUUECKUX M MCTOPUYECKUX CBEJe-
HUM M0 U3y4aeMOM TEME JIEKIUU;

- IIOCTaHOBKA 3a/1a4y, COAep Kallasi NIPAKTUYECKUE IPUMEPBI U JIOTMYECKHE IIPENIIOCBUIKI
HOCIEAYIOLUX METOIUYECKUX U METOI0JIOTUYECKUX MOJIO0KEHUIH;

- NIPaKTHYECKUE PEKOMEHAALMH, 0ObEIMHEHHbIE 110 HAIIPABICHUSM U CIIOCOOaM pEeLIeHUs
[IOCTaBJIEHHOW MTPOOJIEMBI - B BUJI€ KOHKPETHBIX PELIEHUH, IPUEMOB U METO/IOB;

- KpaTkoe 000CHOBaHUE PEKOMEHIALUM, MpeACTaBIIeMoe, KaKk MpaBuilo, B BUJIE IIEpEUHs
HOPMAaTHUBHO-TIPABOBBIX MPEANOCHUIOK, SMIUPUUECKUX U HAYYHBIX JAHHBIX, MOATBEPKAAOIINX
IIPABOMEPHOCTD NIPEIaraéMbIX JIE€HCTBUM;

- BBIBO/IBI M 0000IIIEHHU S, TOMOTalOIINE 3aKPENUTh U3YUYEHHBIN MaTepuall, IpeaCcTaBlIsIeMble
B BH/JIE KJIFOUEBBIX MTOHATHI U NIEPEYHS BOIPOCOB JUIsl CAMOCTOSITEIbHOTO U3YYEHUS U NTOATOTOB-
KU K IPAKTUYECKUM M CEMUHAPCKUM 3aHATHSM.

B nemnsx mHTeHCH(UKAMK npoiecca 00y4eHus MHUPOKO UCIONb3YIOTCS aKTUBHBIE METO-
Il 00y4YeHUs! B BUJE CEMUHAPCKHUX 3aHATHI MO OCHOBHBIM Te€MaM AMCLUMILIMHBI, 00CYyXIEeHUE
CUTyallull C HWCIOJB30BAHUEM MYJIBTUMEIUIHBIX cpencTB. HeoTbemiieMoil 4acTbro H3y4dEHMS
JTUCIIUIUIMHBI SBIIIETCS YMEHHUE padoTaTh CO CIPaBOYHON U HOPMATUBHOM JTUTEPATypPOH.

Pexomenayrorcs cneayromue GopMbl KOHTPOIJIS TEKYILEH yCIIeBaeéMOCTH CTY/AEHTOB:

MepUONYECcKast MPOBEPKA KOHCIEKTOB JIEKIIHI;
KOHTPOJIbHBIN OIPOC CTYEHTOB Ha JEKIHIX U Ja00paTOPHBIX paboTax;

IIPOBEPKa MOJHOTHI U KayecTBa BHINOJHEHUS 33/JlaHUl Ha CaMOCTOSITEIbHOE U3yYEHUE OT-
JIEJIBHBIX BOIIPOCOB M TEM II0 PEKOMEHI0BaHHOW JINTEPATYpE.

— 10—
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

I[J'IH Ka4CCTBCHHOI'O O6paBOBaTeHBHOFO mponecca 1mo BCEM BHUIAaM yLIe6HBIX 3aHATHH B
paMKax JUCHUINIIMHBI UCIIOJIB3YIHOTCA ayAUTOpPHUH, KaOMHETHI U JIa60paTOpI/II/I, OCHAallICHHBIC HEC-
06XO,I[I/IMBIM CIICIHUAJIM3UPOBAHHBIM U J'Ia60paTOpHBIM 060py,I[OBaHI/IeMZ

HaunmMeHoBaHKe crienManbHBIX
IMOMEIICHUH

OCHAIIIEHHOCTh CIIEHAIbHBIX ITOME-
MIEHUH

[MepeueHp JIMIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHus / PeKBU3UTHI moATBEp-
JKIAIOIIETO JOKYMEHTa

1

2

3

Y4eOHble ayTUTOPUN IS TIPOBE-
JIEHUS 3aHATHH JEKIIHOHHOIO THIIA

Meobenb: yuebHas mebOenb

TexHUYECKHE CpencTBa: DKpaH, Mpo-
eKTOp

VYuebHast ayauTopusi sl HpPOBe-
JICHUSI  3aHATHH  JICKI[MOHHOTO,
CEMHHAPCKOI'0 THIIA, TPYIIIOBBIX U
HHIUBUAYAIBLHBIX KOHCYJIbTALUH,
TEKYIIEr0 KOHTPOJSI U MPOMEXKY-
TouHOU arrectanuu (146/J14)

Meobenp: yuebHas mebenb

TexHuueckne  cpeacTsa:  JOCKa,
JKpaH, HACTOJIbHBIN TOKapHO-
BUHTOPE3HBIM CTaHOK, THUIIOBBIE Je-
TaJId MAaIIMHOCTPOUTENBHBIX IPOU3-
BOJICTB: BaJlbl, 3yOuaThle KoJjeca,
BTYJIKH, (pJIaHIBl, JUCKU

HayuHno-uccnenoBatensckas
nabopatopus (146/J13)

MebGenb: yueOHas Mebeb

Kommiekr CIIeHUANIU3UPOBAHHON
Mebemr: 1adopaToOpHBIE CTOIBI, KOM-
MIEIOTEPHBIE CTOJIBI

TexHUYEeCKHe CpencTBa: IHITIOTOP,
cuekrpodoTtomerp, potarop, pH
MeTp, ¢uroopar, neHtpudyra, mar-
HHUTHAs MellaJKa, BEChI

MS Office, Windows / KopniopatusHsie
aKaJeMHYeCcKHe JINICH3UH OeCCpoIHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643,;

AutoCAD 2009-2011 / beccpounas Jlu-
nensust Nel110000006741 [lorosop
Ne11580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusnii kommieke T-FLEX / JIu-
nens3us NeODE36697 6eccpounas roc.
koHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCsl MPETyCMOTPEHbI MOMEIIEHUS, YKOMITIEK-
TOBAaHHBIE CHEIMATU3UPOBAHHON MeOEbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUeHNs K ceTu «/HTepHeT» U obecnedeHneM J0CTyna B 3JIEKTPOHHYI0 HH(OP-
MaIlMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.

HanMmeHnoBanue nmoMeneHui

CaMOCTOSATENLHOM PaboThl 00ydaromuxcs

IS

Jaromuxcsa

OcHaIIIEHHOCTDb ITOMEIIEHUN I
CaMOCTOSTENIEHON paboTHI 00Y-

IlepeueHb NULIEH3MOHHOTO NPO-

rpaMMHOTO obecriedeHus / Pek-

BU3UTHI MOATBEPKIAIOIIETO J0-
KyMEHTa

1

2

3

MeOenb: yuebnasn mebensv

KomMmmiexT cnennannznpoBaHHOR
MeOCIIH: KOMNbIOMEPHbLE CHLO.Ib

Yuraneusiit 3a1 Hayunoit 6nbmmorexu TT'TY

TexHuueckue cpeacTBa: KOMNbIO-
MepHas MeXHUKA ¢ NOOKNIOYEHUEM
K UHGhopmayuonHo-
KOMMYHUKAYUOHHOU cemu «HH-
mepHem» u 00CHYNnoM 6 dJ1eK-
MPOHHYIO UHPOPMAYUOHHO-
obpazogamenvhyio cpedy 06pazo-
8amenbHOU opeanu3ayuu, eeo-
Kamepbul, KOMMYHUKAYUOHHOE
o0bopyodosarue, obecneyusaioujee
docmyn k cemu uHmepHem (npo-
600HOe coeduHeHue u becnposoo-
HOe coeOUuHeHUe NO MeXHOI02UU
Wi-Fi)

Microsoft Windows 7 pro Jluren-
3usa Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

KomnsrotepHsiit kiacc
(aym. 333/A)

Mebens: yueOHast MeOeIb
KommiekT cnenuann3upoBaHHON

Microsoft Windows XP JIunen-
3us Ne44964701
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MeOeIi: KOMITBIOTEPHBIE CTOJIBI
TexHHYecKHe CpeICTBA: KOMITBIO-
TEpHasl TEXHHUKA C TIOAKITIOYCHIEM
K HH(POPMALINOHHO-
KOMMYHHMKaIlMOHHOH cetn «H-
TEPHET» ¥ JOCTYIIOM B AJIEKTPOH-
HY0 HHPOPMAIHOHHO-
o0pazoBarenbHyI0 cpeay oopaso-
BaTEJIbHOW OpraHu3alyy, BeO-
KaMepbl, KOMMYHUKaIIHOHHOE
o0opynoBaHue, obecrneurBarolee
JIOCTYI K CETH HHTEPHET (TIpo-
BOJIHOE COeANHEHHUE U Oectpo-
BOJIHOE COEIMHEHHE M0 TEXHOJIO-
run Wi-Fi)

Microsoft Office 2007 JluneH3us
Ne44964701
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7. TEKYIIIUH KOHTPOJIb YCIIEBAEMOCTH "
ITPOMEXYTOYHASA ATTECTAIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILINHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXKYTOUHOM aTTECTALUH.

7.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH BKJIIOUAET B C€0Sl MEPONIPHUATHS MO OLCHUBAHUIO BbI-
MOJIHEHUS TAOOPATOPHBIX U MPAKTUYECKUX paboT. MeponpusaTus TeKyIEro KOHTPOJIs ycIeBae-
MOCTH TIpUBeieHbI B Tabmuue 7.1.

Tabmuna 7.1 — MeponpusiTisi TEKYIIET0 KOHTPOJISl yCIEBAeMOCTH

0603-
HAdCHIe Haumenosanue dopma KOHTPOIA
JIPO1 |IIpumeHeHMe UHTErpajga BEPOSITHOCTEN JJIsl aHAJIM3a JaHHbIX 3aIIHUTa
JIPO2 |Pacuer BeposTHOCTEN Ha ocHOBe XM-KBajpaT pacnpeaeacHus 3aluTa
JIPO3 |®ynkimonanbHbI MacTad. BepositHocTHas Oymara 3aIIHUTA
1IP04 [lepBruunas o6pa6f)T1<a JMaHHBIX. BeiOopounbie MOMeHTHI. Pac- 3almTa
YET MOTrPEIIHOCTEN

JIPOS |ITepBuuHas 00paboTKa JaHHBIX. BEIOOpOYHBIC pacpeneacHus 3aluTa

JIP06 |OneHka MaKCUMaJIbHOTO MPABIONOI00uS 3aIIuTa

JIPO7 |Metoa HaMMEHBIITUX KBaJgpaToOB 3aInUTa

1IPOS OrneHka aBTOKOPPENSAUOHHON (PYHKIIMH. DKCIOHEHIIUAIBHOE 3almTa
CIUIA)KBAHUE

JIP09 |OueHka XapaKTEepUCTUK CUCTEM CIIYYailHbIX BETUYNH 3alInTa

IPO1 [Toctpoenue Moesneid Ha OCHOBaHUH METO/1a HAUMEHBIITNX 3anuTa
KBaJpaToOB

I1P02 |ITocTpoeHue HenMMHENHONW Moienell 00beKTa UCCIeI0BaHus 3aIIHUTa

P03 Cocrasnenue [1®DI1 skciepumenTa, 06paboTKa U aHAU3 €ro 3almTa
pe3ynbTaTa

P04 Cocrasnenue JI®II sxcniepumenTta, o0paboTKa M aHATIU3 €ro 3almTa
pe3yJIbTaTOB

[1PO5 |Metoabl ONITUMHU3ALNNA 00BEKTA UCCIIELOBAHNS 3alUTa

P06 [TocTpoenne Moenu 0ObEKTa UCCIETOBAHUS B YCIOBUSIX a/l- 3almTa
JTUTUBHOTO Jperda

P07 CocraBiieHure TU1aHa YKCIIEPUMEHTa BTOPOTO Mopsiika, oopa- 3almTa
00TKa U aHaAJIU3 €ro Pe3yJbTaTOB

ITPO8 |Bumsl u CTpyKTypa HCCIEA0BATENbCKUX PaObOT 3alInTa

ITP09 (ITocTtpoenue otuera mo HUP 3aIInuTa

7.2. IlIpome:KyTOYHAS aTTeCTANMS
®opMBI TPOMEKYTOUHOHN aTTECTAIIUHU IO TUCIUILTNHE IPUBECHBI B TabmuIe 7.2.

Tabmuma 7.2 — @opMbl TPOMEKYTOUYHOM aTTeCTAIIIN

0O603- dopma
Ounas
HaueHUE OTYETHOCTH
Ox301 DK3aMeH 1 cemectp
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8. ®OHJ OHEHOYHBIX CPEJICTB

8.1. OneHo4HbIE cpeaACTBA
O1eHOYHBIE CPEICTBA COOTHECEHBI C pe3yabTaTaMu 0OydeHUS Il
TOpaMH JOCTH>KEHUSI KOMIIETEHLIUH.

AI-1 (YK-1)

0 JTUCHUUIUINHE U UHIUKa-

HMeert onbIT oﬁoﬁmennﬂ, AHAJIN3a, CHCTEMATU3AllUN U IPOTHO3UPOBAHUSA

PesynbraTel 00y4deHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HACT METOIOJIOTHH UCCISIOBATEILCKOM ACATCIIBHOCTH, METOAOB U UHCTPY-

BJIaACCT HaBBIKaMM OCYHICCTBJICHHUS KOHTPOJIA 3a MapaMEeTpaMu HAaHOTEXHO-
JIOTUYECKUX IPOLECCOB

Ok301
MEHTOB aHaJIM3a U CUHTE3a PE3YJIbTAaTOB HAYYHBIX SKCIIEPUMEHTOB
yMeEeT IUIaHUPOBAaTh U IPOBOJUTH TEOPETUYECKHUE U IKCIIEPUMEHTAIBHbBIE o~
WCCIIETOBAHUS B 00JIACTH MH)KEHEPHBIX HAHOTEXHOJIOTHI
BJIAZICET HABBIKAMU COCTABJICHUSI HAYYHO-TEXHUYECKUX OTYETOB o~

JIPO1, JIPO2, JIPO3, JIP0O4

WJ1-2 (YK-1)

Ymeer HeﬁCTBOBaTb B HpOﬁ.]IEMHI)IX CUTyaludX, HECET OTBETCTBCHHOCTDb 3a IPUHATLIC pe-

IICHUA

PesynpraTel 00ydeHust

KoHTponbpHEIE MEPOIPHUSTHS

yMEET HCNONb30BATh KOPPEKTUPYIOIIUE NEHCTBHUS B NMPOLIECCE MPOBEIACHUS
HAYYHBIX MCCIIEJIOBAHNN, HAYYHO-TIPAKTHYECKHX paboT

9k301

BJIAACCT HaBbIKAMH KOOPAMHUPOBAHUA PA3HBIX OPraHU3allMOHHBIX 3alay,
CcoriaaCoBaHuA COBMCCTHBIX HeﬁCTBHﬁ OTACIBbHBIX HCIIOJTHUTEIICH B HAy4YHO-
HCCICAO0BATCIIbCKOM KOJIJICKTUBEC

k301
I1PO1, I1P02, ITP03, ITP04

BJIaJICET HABbIKAMU NPUHATHUS U PEATU3ALMHN YIPABICHYECKUX PEIICHUMN 15
JOCTHIKEHUS mejen HAay4YHO-UCCJIE0BATEIBCKUX u Hay4yHO-
MPOM3BOICTBEHHBIX pPa0OT, PEIIeHMs MOCTaBIEHHBIX 331ad B Ipodeccro-
HaJILHOU JI€ITEIbHOCTH

k301
JIP04, JIPOS, JIP06, JIPO7

WJ1-2 (OTIK-4)

HMeeT HaABBIK IVIAHUPOBAHHUSA U MIPOBECACHUSA IKCIICPUMEHTA, AaHAJIN3A IKCIICPUMECHTAJI b~

HBbIX Pe3yJ1bTaTOB

PesynbraTel 00y4deHust

KOHTpOJ'H:HBIG MCPOIIPUATUA

yMEET BBI6I/IpaTL TCXHOJIOTHIO IIPOBCACHUA HAYYHOT'O SKCIICPUMCHTA (I/IC-

CIIeZIOBaHMS), 0OOCHOBBIBATh MPAKTHUECKYIO U TEOPETUYECKYIO LIEHHOCTh  [OKk301
MOJTyYEHHBIX PE3yTBTATOB HAYYHOTO IKCIIEPUMEHTA
yMeeT pa3palaThIBaTh MIaHBI U IPOTPAMMEI IIPOBEIEHHUS HAYYHBIX UCCIIE0- 3301

BaHWH, HAYYHO-TIPAKTHYECKUX PabOT, pacrpeaesTh U IO/ITOTaBINBATh 3a-
JAHUS JJI OTIEIbHBIX HCTIOJTHUTEEH

I1P04, TIPO0S, TTPO6, ITPO7

YMECT IJIaHUPOBATh U IMPOBOANUTE TCOPETHUCCKHUE Y OKCIICPUMEHTAJILHEIC
HUCCICIOBAaHMA B o0actu HWHKCHCPHBIX HAHOTEXHOJIOTHI1

Dk301
JIP04, JIPOS, JIP0S, JIP0O9
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M-3 (OIIK-4)
YMeeT npuMeHSITh COBPeMEH-HbI€ MeTOAbI HCCJIe0BAHUS, KPUTHYECKH OLIEHUBATH U
NPeICTABJSTDH Pe3yJabTAThl BHINOJHEHHOH padoThl

PesynpraTel 00ydeHus KoHTponpHEIE MEPOIPHUSTHS

yMeeT BBIONPATh TEXHOJIOTHIO IPOBEACHUS HAYYHOT'O SKCIIEpUMEHTa (UC-
CIIeZIOBaHMsT), 0OOCHOBBIBATh MPAKTHUECKYIO U TEOPETUYECKYIO IEHHOCTh  |OK301
TIOJyYEHHBIX PE3YJIbTAaTOB HAYYHOTO IKCIEPUMEHTA

yMeeT pa3padaThIBaTh MIAHBI U IPOTPAMMEI IIPOBEIEHNUS HAYIHBIX UCCIIE0-
BaHUH,
JaHMS IJ1S1 OTASIBHBIX HUCIIOJHUTEIICH

9k301

HAay4YHO-TIPAKTUYCCKUX pa60T, pacrnpeaeyjAaTb U MMOAroTaBJInBaTh 3a- TIP04, TIPOS, ITP06, TTPOS

YMEET INIAaHUPOBATh U IIPOBOIUTH TEOPETUUECKHUE U DKCIIEPUMEHTAIIBHBIE Ox301
UCCJICJIOBAHUS B 00J1aCTH MHKEHEPHBIX HAHOTEXHOJIOTHI JIP04, JIPOS, JIPO7, JIPO8

HJ1-1 (OTIK-7)
3HaeT OCHOBBEI [IATCHTOBAHUS PC3YJIbTATOB HHTCHHCKTyaHBHOﬁ JCATCIIBHOCTU

PesynpraTel 00ydeHust KoHTponbpHEIE MEPONPHUSTHS

3HAEeT NPaBOBbIC U HOPMATUBHBIE aKTHI B cepe OE30IacCHOCTH, PErIaMeHTH-

pytomme TpeOoBaHUS KauecTBa NPU CO3AaHUN 00BEKTOB HAHOWHIYCTPHU Ok301

3HAET MPaBOBBIE U HOPMATHBHBIC aKThl B chepe 3aluThl IpaB Ha pe3yabTaThl| K301

I/IHTeJ'IJ'IeKTyaJ'ILHOI\/’I JACATCIIBHOCTHU

YMEET NPOBOAUTL U COCTABIIATH OTUCTBI O MATCHTHBIX UCCIICAOBAHUAX

9k301
ITP 09

agrwbdE

13.
14.
15.
16.
17.
18.

TeopeTnueckue Bonpockl k 3x3ameny Jk301
OCHOBHBIE NOHSTHS TEOPUU TUIAHUPOBAHUS SKCIIEPUMEHTA.
OOBEeKT Hcciae10BaHus, €To MPEACTABICHUE B BUJIE «YEPHOTO SIIUKAY.
Bubl BXOAHBIX M BBIXOJHBIX EPEMEHHBIX.
dakTopsl, 0011as1 XapaKTePUCTHKA (HaKTOPOB, (haKTOPHOE MPOCTPAHCTBO.
BrixoHbIe TOKa3aTeNn, XapakKTEPUCTUKA UCCIIEIYEMbIX CBOMCTB MJIM KaU€CTB — OTKJIUK,
(YHKIIMS OTKIIMKA, TOBEPXHOCTh OTKIIUKA.
DKCIepUMEHT KaK CUCTeMa Omepaluii, BO3AeUCTBUN U (UJTH) HAOIIOIeHUH,
HaIpaBJIEHHBIX Ha MOJIy4eHHEe HHPOpMAIK 00 00BEKTE MPHU UCCIIET0BATETHCKUX
UCIIBITAaHUSIX.
OnbIT Kak OTAeNbHAs dJIEMEHTapHas 4acTh SKCIIEPUMEHTA. (MHTEpAaKTUBHAS JIEKIH)
BeposiTHOCTHast B3aUMOCBSI3b MEXAY PA3IMUHBIMU TEPEMEHHBIMHU.
Br160pounbiit KOG GUIIUEHT KOPPEALUH.

. JIunelinas perpeccus.
. MeTOJI HaMMCHBIINX KBAJPAaTOB.
. Pacuer ko3¢ punimenToB ypaBHeHUs perpeccuu (mapaMeTpoB MaTeMaTHuYecKoil MOJeTH

00BEKTa UCCIIEIOBAHMUS).

ITpoBepka 3HAYMMOCTH KOA(PPHUIIMEHTOB YPaBHEHUS PETPECCHH.

[IpoBepka afieKBaTHOCTH MaTeMaTUYECKON MOJIeNI 00BEKTa UCCIIETOBAHMSL.
MeTo MHOKECTBEHHON KOPPESILIUH.

[Ipocreiimme cnydyan HETMHENHON KOPPEISALNN.

Meron nuHeapu3auum.

Pa3HOBHIHOCTH IUTAHOB 3KCIIEPUMEHTA.
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19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.

52

58.

59.
60.

OCHOBBI IOCTPOEHUSI MATEMATHYECKUX MOJEINIEH IUIAHOB DKCIIEPUMEHTOB. X
XapaKTEPUCTHUKHU.

Kpurepun onTUManbHOCTH IUIAHOB DKCIIEPUMEHTOB.

Kputepun onTuManbHOCTH, CBI3aHHBIE C TOYHOCTBIO OIIEHOK KO03((UIIMEHTOB
YPaBHEHMsI pErpeccuy (MaTeMaTHUECKOW MOJIesIn 00BEKTA UCCIIEAOBAHMS).
Kpurepuu D-, A-, E- onTuManbHOCTH 1 OPTOrOHAIBHOCTH.

Kpurepun onTuManbHOCTH, CB3aHHBIE C TOUHOCTBIO MOTYYEHHSI OLIEHOK OTKJIMKA.
Kputepuu G- onTUManbHOCTH, pOTaTa0EIbHOCTH U YHU(POPMHOCTH IUTAHUPOBAHMSL.
OproroHanusanus MIaHOB SKCIIEPUMEHTOB.

ITocTpoeHue m1aHoB OJIM3KUX K ONTUMAIBHOMY IO HECKOJIBKUM KPUTEPUSIM.
[Tonnerit pakropusii ian (ITPIT) u ero xapakrepucTuka.

Koaupoanue (axkropos.

Cocrasnenue [1®DII skcniepumenTa.

Opranuzanus nposeneHus sxkcrepumenTta o I[1PII, o6paboTka 1 aHanus3 ero
pe3yJbTaToB.

JpoOGusiit paktopHsii maH (JPIT).

Ocnosnas unes JI®PIL. JIDIT qis moaeneit ¢ B3auMoieliCTBHEM.

Omnepanust cMEIIMBaHUS OLICHOK KO3()(PULIMEHTOB ypaBHEHUS PETPECCHH.
[ToHsATHA reHepUPYIOUX COOTHOIICHUM U OIIPEAEISAIOINX KOHTPACTOB.
CpaBHHUTENbHAS OLEHKA IPOOHBIX PEIUIHK.

Pa3pemaromas crnocoOHOCTh PEIIIUKY.

Opranuzanus nposeneHus sxkcrepumenTa no JAPII, o6paboTka u aHanu3 ero
pe3yJbTaToB.

PotarabenpHOe miiaHUpOBaHUE.

Peanu3zanus npuHIuMna N0CiIe10BaTeNbHOTO MIIAHUPOBAHUS IKCIIEPUMEHTA.
CocraBieHue miaHa SKCIepUMEHTa BTOPOro Mopsiika, 00paboTKa M aHAJIN3 ero
pe3yNbTaToB.

MHoroypoBHeBbI€ (haKTOPHBIE TUIAHBI.

OnTtumuszanusi 00bEKTOB UCCIIEI0OBAHUS.

IlocTaHoBKa 3a1a4l ONTUMHU3ALIUN.

MeTtobpl ONTUMH3AIUH OAHO(DAKTOPHBIX OOBEKTOB.

ITouck sxcTpeMyMa GyHKIMU OTKIMKA HA OCHOBAHUU MCIIOJIb30BaHMS METO/A 30JI0TOr0
cedeHus u yncen GuboHayuu.

Oco6eHHOCTH TUIAHUPOBAHUS IPU ONTUMM3ALIUU CIIOKHBIX OOBEKTOB.
[TonsiTHE O METO/IaX YCIOBHOM ONTHMH3ALUN.

Oco6eHHOCTH ONTUMM3ALNY NPU HAJTMYUU HECKOJIBKUX SKCTPEMYMOB.
[TocnenoBarenbHble METO/IBI TOMCKA ONITUMAIBHBIX PEIICHUN.

Merton 'aycca-3eitnens.

Meroa ciydailHOTO IOUCKA.

. Meron rpaaueHra.
53.
54.
55.
56.
S57.

Meton kpyroro Bocxoxaenus (Meros bokca-Yuicona).

CuUMIUIEKCHBIA METO/ ONITUMU3AINH 00BEKTOB.

CuMIUIEKC ¥ €T0 TIOCIIEeI0BATEIEHOE CMEIIIEHHE B HAIPABICHUH K ONTHMYMY.
Kputepun okoH4aHus npolecca ONTUMU3ALINY.

OCoOEHHOCTH TUTAHMPOBAHUS ¥ OPTaHU3AINHN SKCIIEPUMEHTA ITPH UCTIOIh30BaHUHT
Pa3JIMYHBIX METOI0B ONTUMM3ALINY.

HpI/IHI_[I/IH MOCICA0BATCIIBHOTO IINIAHUPOBAHUA ITPU ONITUMU3allUN 00BLEKTOB
UCCIIEIOBaHMUA.

Metob!I BBIAETECHUS CYIIECTBEHHBIX (PAKTOPOB.

[TnmanupoBaHue OTCEUBAIOIINX SKCIIEPUMEHTOB.
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61. Mcnonp3oBaHue METOAA CilydalfHOro OajaHca MpU COCTABICHUHU IIaHA OTCEUBAIOLIETO
IKCIIEPUMEHTA.

62. Opranu3zanus, MpoBeACHNE U METOIbl aHAJIN3a Pe3yJIbTaTOB OTCEUBAIOIIUX
HKCIIEPUMEHTOB.

63. lucniepcuonnslii ananu3. OgHodakTopHas Kiaccuukaruys.

64. JluciepcroHHBIN aHaIU3 P TPEX(PaKTOPHOH U YeThIpeX(HaKTOPHON KiIaccu(HUKAIIUH.

65. MeTo mpoBepKHU YCIOBUI OTCYTCTBUS Apeiida XapaKTEPUCTHK 00bEKTa.

66. IlocTpoeHne MaTeMaTH4eCKUX MOJEJCH B yCIOBUAX aJAUTUBHOTO Apeiida.

67. AanTUBHBII METO] TOCTPOEHUS MATEMAaTUIECKON MOJIEIH B YCIOBUSAX HEALIUTHBHOTO
CiIy4aiHOTO apeida.

68. I1nanbl BBIOOPOYHOTO KOHTPOJIS.

69. OHOCTYyEeHYaThI|, IBYXCTYIEHUAThI 1 MHOTOCTYIIEHYAThIN IIaHBI BBIOOPOYHOTO
KOHTPOJISI.

70. ITapameTpbl MJIaHOB BEIOOPOYHOI'O KOHTPOJIS, IPABUIIA IPUHATHS PEILICHUS.

71. YceueHHBbIH BBIOOPOYHBIN KOHTPOJIb.

72. Anantanus miaHoB BEIOOPOYHOI'O KOHTPOJIS K TUHAMUKE ITPOU3BOJICTBA.

73. CiocoOBbI 1 mpaBMIIa KOPPEKTUPOBKH TUIAHOB BEIOOPOYHOTO KOHTPOJIS.

74. OcnaGneHHbIi U YCUIICHHBIH MIaHbl BEIOOPOYHOTO KOHTPOJISL.
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HpI/IMepBI THUIIOBBIX IPAKTHYC€CKUX 33HaHHﬁ K 3allldTaM HNPaKTUICCKUX U na6opaTopHHx pa-

6ot JIPO1-09, ITP01-09

1. Pewume 3a0auy:
s nccnenoBaHus BIMSIHUSI HEKOTOPBIX TEXHOJIOTMYECKUX (PaKTOPOB HA MPOYHOCTH
KIIEEBOTO COEIMHEHMS IKCIIEPUMEHTHI OBLIU TI0CTaBJIeHk! 1o wiany 11D 23 mpu dukcu-
POBaHHOM KonMuecTBe HaHocuMoro kies 0,06 r/cm?. B kauecTBe (paKTOPOB, BIHUAIONMIUX
Ha IPOYHOCTB Y(Kr/cM?). B BBIOPAHBI ClIEIYOIIHE:
Z1 — BBICOTA HEPOBHOCTEH Marepuana, MkM (21~ = 20, z1" = 80)
Z, — BpeMs aKTUBALUK KJIEEBOM IIEHKH, ¢ (Z2~ = 60, z2" = 300)
Z3 — IaBJIeHNeE TIpeccoBaHus, Kre/cm? (23~ = 2, 23+ = 8)
[Toctpoiite ypaBHEHHE pErpeccuy, YUUThIBAsI B3aUMOCHCTBHS (PAaKTOPOB, IPOBEPHTE
MOJYYCHHYIO MOJIEIb Ha a/IeKBAaTHOCTh M IMPOBEINTE €€ HHTEPIPETAIHIO
Hcxonanas MaTpulia miaHUpOBaHUs IPUBEIeHA B Ta0OIHIIE
Ne N3yuaemsblil pakTop Pesynbrar onsITOB
DKCII. Z1 Z2 Z3 Y1 Y2 Y3
1 + + + 7.4 7.3 7.5
2 - + + 10.4 10.6 10.8
3 + - + 10.2 10.3 10.1
4 - - + 7.4 7.5 7.6
5 + + - 16.8 17 17.2
6 - + - 10.8 11.2 11
7 + - - 9.3 9.5 9.4
8 - - - 10.2 10.3 10.1
2 Pewume 3a0auy:
Jnist mccnenoBaHus BIMSIHAS HEKOTOPBIX TEXHOJIOTHYECKUX (PaKTOPOB Ha MPOYHOCTH
CBApHOTO IIBa SKCTIEPHMEHTHI OBLTH TIOCTaBIeHbI 1o Tany 1D 23 npu puxcuposan-
HOM KOJINYECTBE HAIUIABIISIEMOTO SJIEKTPO/Ia.
B kauectBe ¢dakTopoB, Biusronmx Ha npouHocTs Y (MIla), Obimu BRIOpaHbI ClIeayOIINE:
z1 — remnepatypa jayru, °C (zo~ = 1200, z1" = 1600)
Z2 — CKOPOCTB TIEPEMEILEHUS dIIEKTpoIa, MM/C (22~ = 2, 2" = 10)
Z3 — cuna Toka, A (zz~ = 30, zs" = 100)
[ToctpoiiTe ypaBHEHHE perpeccu, YUUTHIBas B3aUMOACHCTBHS (DaKTOPOB, IPOBEPHTE
MOJTYYCHHYIO MOJIEIh Ha a/IEKBATHOCTh M MPOBENTE €€ HHTEPIPETAIIHIO
HcxoaHas MaTpuila MiIaHUPOBaHUs IPUBEIEHA B Ta0OIHIIE
Ne W3yuaemblii pakTo Pesynbrar onsITOB
OKCII. 7 &) Z3 Y1 Y2 Y3
1 + + + 408 404 388
2 - + + 312 304 306
3 + - + 328 336 330
4 - - + 281 265 274
5 + + - 650 646 667
6 - + - 538 556 540
7 + - - 607 621 628
8 - - - 552 542 528
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8.2. Kpurepum 1 mKajabl OeHUBAHUS

Kaxnoe Meponpusitiie TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OLIEHUBAETCS IO IIKaJe «3ayTe-
HOY, «HE 3aYTCHO».

OI_ICHKa «GBauTCHO)»» BbICTABIACTCA O6y‘-IaIOH_[eMyC$I IIpH BBIIIOJIHCHUUN BCCX YKA3aHHBIX I10-
kazareneit (Tabmuna 8.1), AomycKalOTCs HECYIIECTBEHHbIE HETOYHOCTU B U3JIOKEHUU U 0OpM-
JIEHUM MaTepuala

HpI/I HEBBIIIOJIHEHHUU XOTS 6131 OJHOT'O U3 noKa3aTeJiei BBICTaBIISICTCS OLICHKa «HC 3a4TcC-
HOY.

Ta6ymma 8.1 — Kpurepuu olieHHBaHUS MEPOIPUSITHI TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH

HanmenoBanmne,

[Tokazarens
0003HAYCHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOJTHOM 00BEME;
o 1abopaTropHOil paboTe MPEICTaBICH OTYET, COACPIKAIIN HEOOXOUMBIC
Jlaboparopnas pacueTsl, BBIBOJIBI, O()OPMIICHHBIA B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
paborta OOBaHUSMU;

Ha 3aIUTe JJabopaTOpHOU pabOThI JaHbI NPABUIIbHBIC OTBETHl HE MCHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

[Tpu oueHWBaHUM Pe3yabTATOB OOYYEHHUS MO JUCHUIUIMHE B XO/€ MPOMEKYTOUHOU aTTe-
CTAlLlMU MCIIOJIb3YIOTCS CAEIYIOLUE KPUTEPUH U IKAJIBI.

Ox3ameH (Ox301).

3aaHue COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB.

Bpems Ha noarotosky: 60 MUHYT.

OreHKa «OTIUYHOY» BBICTABISAETCA O0YyYaroIEMyCs, €CJI OH INTyOOKO M MPOYHO YCBOMII
IIPOTPAMMHBI MaTepHaj, UCUEPITBIBAIOIIE, MTOCIEI0BATEIHLHO, YETKO M JIOTHYECKH CTPOWHO €ro
u3Jaraer, yMeeT TeCHO YBS3bIBaTb TEOPHIO C MPAKTUKOM, CBOOOJHO CIIpaBiseTcs C 3aJadyaMH,
BOTIPOCAMH U JIPYTMMH BHJAMH IPUMEHEHUS 3HAHWW, HE 3aTPYAHSETCS C OTBETOM IIPH BUIOM3-
MEHEHUU 3a/1aHuil, UCTONb3yeT B OTBETE MaTepuan PeKOMEHAYyeMOH JUTepaTypbl, IPaBUIbHO
000CHOBBIBAET MPUHATOE PELICHHUE.

OreHKa «XOpOII0» BBICTABIIAETCS 00Y4aIOLIEMYCsl, €CIM OH TBEPJO 3HAET IMPOrpaMMHBIN
MaTepHal, TPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JIOIyCKas CYIIeCTBEHHBIX HETOYHOCTEH B
OTBETaxX Ha BOIPOCHI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOY4YaOLIEMYCsl, €CIIM OH UMEET 3HAHUs
TOJILKO OCHOBHOTI'O MaTepuaia, HO HE YCBOWJ €ro JeTajei, JI0MmycKaeT HeTOYHOCTH, HEJO0CTa-
TOYHO TIpaBWIIbHBIE (POPMYIUPOBKH, HAPYIICHHUS JOTMYECKOW IMOCIETOBATEILHOCTH B M3IIOXKe-
HUH [IPOrPAaMMHOI0 MaTepuania.

OrneHka «HEyIOBJIETBOPUTEIBHO» BBICTABIIAETCS 00y4aroLIeMycCsl, KOTOPBIN HE 3HAeT 3Ha-
YUTEIBHOM YacTH MPOrpPaMMHOI0 MaTepuana, JIOMYyCKaeT CyIIeCTBEHHbIE OIIMOKM B OTBETAaX Ha
BOIIPOCHI, HEYBEPEHHO.

Pe3ynbrar 00ydeHHs MO TUCHUIUIMHE CYUTAETCA JTOCTUTHYTHIM IPU MOIYYEHUU 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YIAOBJIETBOPUTEIBLHO», «XOPOILIO», «OTIIMYHO» M0 KAXKIOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCALIUXCS K TAHHOMY Pe3ylbTaTy 00y4eHUs.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

[lenb ocBOEHMS TUCUUIUIMHBI — JOCTUKEHHE MJIAHUPYEMbIX pe3yJbTaToB oOyueHus (Tal-

muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOIL.
JlucuuruiiHa BXOAUT B COCTaB 0053aTEIbHON YacTu 00pa3oBaTeIbHOM MPOrPAMMBI.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 10 JUCHUTUINHE

Kox, HammeHoBaHHE

Pe3ynbraThl 00yUEeHHS 10 JUCIIATUINHE
WHJIUKaTopa Y yd AL

OIIK-3 Cnioco6eH ynpaBJisiTh }KU3HEHHBIM IHKJIOM CO3IaHHUS HH:KEHEPHBIX MPOIYKTOB B
npo¢eccuoHATBHOMH 00J1aCTH € Y4€TOM 3KOHOMHYECKHUX, IKOJTOTHYECKUX, CONNATBHBIX U
APYTrHX OrpAHMYEeHUil

NJI-1 (OIIK-3) 3HAHUE COBPEMEHHO020 COCMOSIHUS YPOBHS U HANPABIEHUl pa3-
YMeeT opraHu3oBbIBaTh U BUMUSA UHIICEHEPHOU HAHOMEXHOI02UU

YIIPABJITh TEXHOJIOTUYECKUM
LIMKJIOM ITPOU3BOJICTBA OIIBIT-
HBIX U CEPUIHBIX U3JIEIINN Ha

YMeHUue peuianmsv npaKkmuKo-opueHmupoearnHsvle 3a0aqu npoee-
Ooenus IKCnepmu3vl OnvblnHozco np0u360()cm6a

OCHOBE HCIIOJIb30BAHUS TIPO- | 8IAOCHUE HABLIKAMU NPOBEOeHUs AHAIU3A 00BEKMOo8 UHJiCe-
1IECCOB HAHOTEXHOJIOTUH HEPHOU HAHOMEXHON02UU

KOI[, HauMMCHOBAHUC

PesynpraTel 00yUeHUS 110 IUCIIUILINHE
WHIUKAaTOpa Y ya AHCIL

OIIK-6 Cnioco0eH 1eMOHCTPHPOBATH COLMATBHYI0 OTBETCTBEHHOCTH 32 IPMHUMAaeMble
pelleHusi, yY4UTHIBATH PABOBbIE U KYJbTYPHbIE aClleKThl, 00ecneYnBaTh yCTOHYHUBOE
pPa3BUTHE NPU BeICHUH NPO(eCcCHOHAIBLHON M HHOH e TeIbHOCTH

3HAHUEe MEXHOIO2UYECKUX NPOYECcco8 NPOU3B00CmMEad 00bEKmMos
NJI-1 (OITK-6) npogeccuoHanbHoU desimenbHOCmU

HNmeeT ombIT IIPUHATHA OTBET- | YMeEHUe pa3pa6ambleamb mexHoJjlocuvecKkue npoyeccoel uU3eo-
CTBCHHBIX pemeHI/Iﬁ,cyquOM MOGNeHUA U30eUll HA OCHOBE KOMNAEKCHO20 UCHOJIb306AHUS

IPABOBBIX U KYJIbTYPHBIX aC- | HAHOMAMEPUANO8

IICKTOB B3aMMOOTHOLICHUN B | 61a0eHUe HABLIKAMU SKCNAYAMAYUU COBPEMEHHO20 U3MepU-

KOJIJIEKTHBE menbHo20 060pyo0osanus 6 odbracmu npogeccuoHalIbHoOu oes-
menbHOCmuU

Pe3ynpraThl 00y4eHUs: MO AMCUUIUIMHE JTOCTUTAIOTCS B PaMKax OCYIIECTBJICHUS BCEX BU-
JTIOB KOHTAaKTHOM M CaMOCTOATEIbHOW pabOThl 00YJarOMIMXCs B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

NuaukaTopsl JOCTUKEHHUS] KOMIIETEHIIUI CUMTAIOTCS COPMUPOBAHHBIMU IMPH JTOCTHUXKE-
HUM COOTBETCTBYIOIIMX UM PE3yJIbTATOB OOyUECHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BbeM JUCHUIUIAHEI COCTAaBIAET 4 3aUeTHBIX €IUHUIIBI.

Hwxe mpuBeneHo pacrpeenenune oomero oobeMa TMCIUILIMHEI (B aKaJIeMUYECKHX Jacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma 00yueHus
Bunpt pabot Oqf u
CeMecCTp

Konmaxmmnasn paboma 49

3aHSATHUS JISKITMOHHOTO THUIIA 16

nabopaTopHbIE 3aHATHUS 16

IIPAKTUYECKHE 3aHATHUS 16

KypCOBOE MPOEKTUPOBAHUE

KOHCYJIbTAITU!

MIPOMEKYTOYHAsI aTTEeCTAIHS 1
Camocmoamenvnasn paboma 95

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Pasnen 1. Beeoenue
Tema 1. Bo3znuknoeenue u pazeumue MuKpo- u HaHOMeEXHOI02UU.
Ucropus pa3BUTHS MUKPO- U HAHOTEXHOJIOTHUH.
Tema 2. Mamepuanoseouecko-mexnonocuueckuii 6a3uc u 0CHO8Hbvle OP2AHU3AUUOH-
Hble NPUHYUNDL.
Hctopusi mosBieHUss MaTepHalOBEAYECKO-TEXHOJIOTMYECKOTO 0a3nca M OCHOBHBIX
OpraHU3aIMOHHBIX MPUHIIUIIOB.
CamocrosiTesqibHasi padora.
CPO1. UcTtopust pa3BUTUSI MUKPO- U HAHOTEXHOJIOTHH.
CPO02. OcHOBHbBIEC OPraHU3ALMOHHBIE TPUHIIUIIBI MPOLECCOB HAHOTEXHOJIOTUH.

Paznen 2. Cucmemmnutit no0xo0 K npouyecca MUKpo- u HAaHOMEXHOI02UU

Tema 1. Cucmemnan modenv mexnonocuueckozo npoyecca.

CucremMHas MoJieIb TEXHOJIOTHUECKOTO Tpoliecca: 00beKT, Bo3eicTBre, mporecc. Kiac-
cu(duKanys mpoueccoB MUKPO- U HAHOTEXHOJIOTHH MO (PU3UKO-XUMUUYECKOU CYITHOCTH: MeXa-
HUYECKHIl, TEPMUUECKHI, XUMUYECKUI, KOPITYCKYISIPHO-TIOJIEBOM; BUJly TpoOIlecca: HAaHECEHUE,
yaajieHue, MoIM(pUIIMPOBaHNE; XapaKTepy MPOTEKAHUS ITPOLIECCOB: TOTATbHBIHN, JTOKAJIbHBIH, Ce-
JICKTUBHBIN, N30MpaTeIbHbINA, aHU30TPOIHBIN; CLIOCO0Y aKTHUBAIMH: TEIJI0, U3Ty4EHHUE, MoJe.

Tema 2. Buovl mepmuueckozo u KOpnycKyaapHo-iy4ee020 6030eicmeuil.

Bunsl TepMuUecKoro U KOpIycKyasipHO-ITYy4eBOT0 BO3ICUCTBUN: PE3UCTUBHBIN, JIyUU-
CTBHIM ¥ MHIYKIIMOHHBIN HarpeB, 3JICKTPOHHBIC U JTa3€pHBIC IMYYKH, TIa3Ma U HOHHBIE myuku. Ka-
TaJTUTUYECKHUE CBOMCTBA MMOBEPXHOCTU U aTOMHO-CHIIOBOE BO3/ICHCTBHUE.

IIpakTnueckas padora.

[TPO1. ITonydyeHre HAHOAUCTIEPCHBIX TOPOITKOB MEXaHOXUMHYECKUMH METOJaMHU.

JlabopaTopnas padora.

JIPO1. Metobl onpeneneHus pa3MepoB HAHOYACTHLL.

CamocrosiTesibHas padora.

CP03. Knaccudukanus mporeccoB MUKpO- 1 HAHOTEXHOJIOTUH.

CPO04. Buibl TepMUUYECKOTO BO3ACHCTBUS.

Paznean 3. Ilpouszeoocmeennan yucmoma u 2ucuena 6 npoyeccax MUKpo- u HAHOMeEXHOA02UU

Tema 1. Yucmoma nomewienuit u mexnono2uuecKux cpeo.

Uucteie momemieHus: KiaccuuKamus MPOU3BOACTBEHHBIX MOMEIICHUM MO YHCTOTE
BO3/YIITHOW CpeAbl U MUKPOKIUMATY, UCTOYHUKHU 3arpsi3HEHUH, criocoObl obecredeHus 1 Moa-
Jep>KaHMs YUCTOTHI. Bakyym: rimyOmHa BakyyMa, CpefCTBa OTKAYKH M METOJIBI KOHTPOJs. Tex-
HOJIOTUYECKHUE CPe/Ibl: YUCTOTA MaTEPUAJIOB, BOJIbI, TA30BbIX CPEJl U KUAKOCTEM.

Tema 2. Annapamypa u 31emenmot 2a308bIX U HCUOKOCHIHBIX CUCHIEM.

bazoBble oneparuu OUMCTKY KUAKUX U Ta3000pa3HbIX cpen. OYncTKa MOBEPXHOCTH TIa-
ctuH. be3onacHOCTh pabOTHI B YMCTHIX MOMEMICHUSX: TOKCUYHBIC, B3PBIBOOIIACHBIE U TIOXKAPO-
OmnacHbI€ cpebl. Y TUIN3aLUs OTXO/I0B.

IIpakTuyeckas padora.

[TP02. Xumudeckast O4rcTKa ¥ MOAU(PHUKAINS HAHOMOPOIIIKOB.

CamocrositesibHas padora.

CP05. OGecnieuenue YMCTOTHI TOMEIICHUI U TEXHOJIOTUYECKUX CPEI.

CP06. MeTo/1bI OYUCTKH KHUIKHX U Ta3000pa3HBIX CPe].

Paznen 4. Memoowl nepaenogecrnozo cunmesa HaHOYACMUY U HAHOKOMNO3UM 08
Tema 1. @opmuposanue nanowacmuy 6 naasme.

Y
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@opMHUpOBaHME HAHOYACTHUI] B IJJa3M€: BAKYyMHO-IYyTOBOE PACIBUICHUE, BBICOKOTEM-
neparypHas mnazMa ¢ CBU-crumynsiuueil. JlazepHble MMIyJabCHBIE METOJIbI CHMHTE3a HaHOYa-
CTHII: UCTIApEHHE C PUHYAUTEIHHBIM OXJIAXKIEHUEM, (POTOANCCOIHALIMSL.

Tema 2. Xumuueckuii cunmes nanouacmuy, u HAaHOMAMePUANLO8.

Tepmoinu3 B ra3oBoil paze npu BHICOKUX TeMIlepaTypax.

JlaGopaTopHble padoThI.

JIP02. CnexTpanbHble METO/Ibl aHAIM3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MaTepHa-
JIOB.

JIP03. M3mepeHus yaeabHOM MOBEPXHOCTH U PACIIPEACTICHUS MUKPO- M HAHOTIOP.

CamocrosiTesibHas padora.

CPQ7. ®opMupoBaHrEe HAHOYACTHII B IJIA3ME.

CP08. XuMuueckuii CHHTE3 HAHOYACTHII.

Pasnen 5. O6opyoosanue u memoowt Hanecenus eeuiecmea
Tema 1. Ooopyoosanue u memoovt Hanecenusn eeujecmea 6 6axyyme.
OO6opynoBaHue 1 METO/bI HAHECEHHUS BEUIECTBA B BAKyyMe U3 MOJICKYJISIPHBIX ITyYKOB:
BaKyyM-T€PMHUYECKOE U JIEKTPOHHO-ITy4eBOE HCIIapEHUE, MOJICKYJIIPHO-TTyUeBasi SIUTAKCHSL.
Tema 2. O6opyoosanue u memoowt oca)rcoeHusn u3 2a3oeoi gasuvl.
OO6opynoBaHue U METOJbl OCAXKIECHUS U3 ra30BOM (ha3bl: NOJYUEHUE MOITYKpPHUCTAIIHYE-
CKOT0 U aMOP(HOTO OKCHAA U HUTPHUIA KPEMHHUS. 30JIb-T€IIb TEXHOIOTHS.
IIpakTuyeckue padoThl.
[TP03. Hanecenne HaHOpa3MEPHBIX YIPOYHSIONINX HOKPHITHI Ha METAJUIBI U CIIABBI.
ITP04. VccnenoBanue GU3NKO-XUMHUECKUX XapaKTEPUCTHK HAHOAUCIEPCHBIX MTOPOILKOB
1 QyJUIEpEHOB.
CamocrosiTesbHast padora.
CP09. Meto/ip1 HaHECEHUSI BELIIECTBA B BaKyyMe.
CP10. Metojibl ocaxieHUs U3 ra30BOM (a3bl.

Paznen 6. O6opyoosanue u memoowt yoanenus eeujecmea.
Tema 1. Ilpoueccolt xumuueckozo mpaenenus.
[Iporiecchl XUMUYECKOTO TPABIEHUS: MEXaHU3MBI TPABIECHUS; 000PYIOBAHUE, METOIBI U
Cpelpl AJis JKUIKOCTHOTO M Ta30BOTO TPABJIEHUS; MAaCKUPYIOIINE, KEPTBEHHBIE» U «CTOI»-
CJION.
Tema 2. Inekmpoxumuueckoe mpasienue.
HonHo-11a3MeHHOe TpaBieHue. M30uparenbHble U CBEpXIPEIIM3MOHHBIE METO/IbI TPAB-
JICHUSL.
CamocrosiTesibHas padora.
CP11. Ipouecchl 1 000pyAOBaHUE TSI XUMAYECKOTO TPABJICHUS.
CP12. Ilpoueccsl 1 060py10BaHKE AJI1 HOHHO-TUIA3MEHHOT'O TPABJICHUS.

Pasnen 7. O6opyoosanue u memoowvt moouguyupoeanusn eeujecmea
Tema 1. Odopyoosanue u memoovt OKuc1eHUA.
OO6opynoBaHue U METO/Ibl OKUCIEHHS B Ta30BOM U JKUAKUX cpenax. OKUCIeHre U HUT-
pUpOBaHUE B IUIa3Me.
Tema 2. Jugpghyzuonnvie npoyeccoi.
Hudodys3us npumeceit. Monnas ummuiantanus. MMnnantorpadus. ATOMHO-30HA0BOE
MoauduMpoBaHue.
JlaGoparopHuas padora.
JIPO4. MeTo/ibI OTIpeIeNieHUs] TEPMHUUECKOM CTAOMIIBHOCTH YTIIEPOAHBIX HAHOTPYOOK.
CamocrosiTesibHasi padora.
CP13. IIpouecce 1 000pymoBaHUE /ISl OKUCIICHHUS B TA30BOU U KHUJIKOH Cpefax.

5
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CP14. Ilpouecco quddy3un.

Pasznen 8. Jlumozpaguueckue npoueccot

Tema 1. Knaccuguxauua 6azoevix memooos numozpaguu.
Jlutorpaduueckuii ukia. POTOMIA0IOHBI.
Tema 2. Annapamypa u cnocoovi coemeujeHus u IKCHOHUPOBAHUAL.
ATOMHO-30H/10Basi HAHOJIUTOrpadus.

CamocrosiTesibHas padora.

CP15. Jlutorpadusi.

CP16. AToMHO-30H10Basi HAHOJIUTOTpaduUs.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. Mapronun, B.l1. BBenenue B HAaHOTEXHOJIOTHIO [DIEKTPOHHBIA pecypc| : y4eOHHK /
B.U. Mapronun, B.A. XKabpes, I'.H. JlykpsinoB, B.A. Tynuk. — Onekrpon. naH. — CaHKT-
ITerepOypr : Jlanp, 2012. — 464 c. — Pexxum nocrtyna: https://e.lanbook.com/book/4310. —
3ari. ¢ 3KpaHa.

2. Mumenko, C.B. Yraepoansie HaHomaTepuaisl. [Ipon3BoicTBO, CBOMCTBA, MPUMEHECHHUE
[OnexTponnslii pecypc] / C. B. Mumenko, A. I'. Tkages. - M.: Mammnoctpoenue, 2008. - 320
c.: mi. — Pexxum noctyna k kaure: http://tstu.ru/book/elib/pdf/2008/mich tkach-a.pdf

3. Aanpuesckuii P.A. HanocTpykTypHBIE MaTepHaiibl: yaeOHOe mocodue ams By3oB / P. A.
Anpapuesckuid, A. B. Pary-na. - M.: Akanemus, 2005. - 192 c.

4. Xappuc I1. YrieponHblie HaHOTPYObI U POJICTBEHHBIE CTPYKTYpbl. HOBbIE MaTepuabl
XXI Beka / I1. Xappwuc; niep. ¢ anria. nmof pen. JI. A. Uepnosaronckoro. - M.: Texnocdepa, 2003.
-336c.

5. UrnartoB, A.H. MukpocxeMOTEXHIKa U HAHORJIEKTPOHUKA [ DJIIEKTPOHHBIN pecypc] :
yueb. mocobue — DnexTpoH. gaH. — Cankr-IlerepOypr : Jlans, 2011. — 528 c. — Pexum no-
ctyna: https://e.lanbook.com/book/2035. — 3arn. ¢ skpaHa.

6. l'onoBuH, FO.1. BBeneHre B HAHOTEXHUKY [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
FO.1. T'onnoBuH. — Dnek-TpoH. naH. — Mocksa : Mammnoctpoenue, 2007. — 496 c. — Pexum
nocrymna: https://e.lanbook.com/book/802. — 3ari. ¢ skpana.

7. Pakos, O.I'. Hanotpy0Oku u ¢ymiepensl: yuedHoe mocodue / J. I'. Pakos. - M.: YHusep-
curerckad kaura, 2006. - 376 c.

8. I'onoBuH, FO.M. OcHOBBI HaHOTEXHOJOTHI [DnekTpoHHbIi pecypc] / FO.U. I'onoBuH. —
DnekTpoH. gaH. — Mocksa : MammHoctpoenue, 2012. — 656 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ skpaHa.

4.2. Ilepuoanyeckas JuTepaTrypa

1. Poccuiickue HAHOTEXHOJIOTUH: AIICKTPOHHBIN xKypHai, Www.nanorf.ru/ M3naercst ¢ 2006
ronaa. — 6 pa3 B roJI.

2. Hanotexnuka: xxypHain / M3naetcs ¢ 2004 r. — 4 pasa B roz.

3. HanorexHomnoruu. Oxonorus. [Ipon3BoacTBO: Hay4HO-IPOU3BOACTBEHHBIH KypHa
www.nanoprom.net M3naercs ¢ 2009 rona. — 6 pa3s B roa.

4. Hanounaycrpus: sxypHai, Www.nanoidustry.su / Uzpaercs ¢ 2007 rona. — 8 pa3 B roj.

4.3. NHTEepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe MpodeccHOHATbHbIE 0a3bl AaH-
HBIX 1 HH(POPMANMOHHbIE CIPABOYHbIE CHCTEMBbI

YuuBepcuterckas napopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CrpaBouHO-1ipaBoBas cucteMa «KoHcynbranT+» http://www.consultant-urist.ru

CrpaBouHo-nipaBoBas cuctema «I["apant» http://www.garant.ru

baza nannsix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[TopTan oTKpbITHIX TaHHBIX Poccuiickont deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHbIX MwuHuUCTEpCTBA Tpyla M COLNMAIbHOW 3amuTel PO
https://rosmintrud.ru/opendata

basa mannsix Hayunoii snekrponnoit onbimorekn eLIBRARY.RU https://elibrary.ru/
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ba3a naHHbBIX PO(ECCHOHANBHBIX CTAaHIAPTOB MUHHCTEPCTBA TPYy/Ia M COLUATBHOM 3alu-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl qanabIx MUHUCTEpCTBA SKOHOMUYECKOTo pa3Butus PO http://www.economy.gov.ru

Basa otkpeITeIx manHbIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnexkTponHas 0a3a ganHbIx «M3aarenberBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza maHHBIX «ONeKTpOHHO-OMOMMoTeuHas cucrema «IbC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOMnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpopMalonHas cucteMa «HarnoHnanbHast 3JeKTpOHHAS
oubmmoreka» https://H36.pd

HanunonansHbIil mopTai oHaiiH o0yuenus «OTKpbIToe 0OpaszoBanue» https://openedu.ru

DnexTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHbiii caiT denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryJIHPOBAHUIO U MET-
poaoruu http://protect.gost.ru/

Pecypchbl 31eKTpOHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpelbl YHUBEPCUTETA IpEa-
CTaBJIEHbl B JIOKAJIbLHOM HOpPMaTUBHOM akTe «llonoxkeHue 00 371eKTpOHHONH MH(OPMALMOHHO-
o0pa3zoBarenpHOH cpeae TaMOOBCKOro ToCcy1apCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKkTpoHHbIe 00pa30BaTeIbHbIE PECYPChl, K KOTOPbIM oOecreueH J0CTyn o0yJyaromuxcs,
B T.4. IPUCIIOCOOJICHHBIEC JJIsl UCIIOJB30BaHUS MHBAIUAAMHU U JIMIIAMU C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3]I0pOBbsI, IIPUBEACHBI Ha O(QHUUMAIBHOM CaiiTe yHUBEpCUTETa B pasjene «YHH-
BepcuteT»-«CBenieHuss 00 00pa3oBaTeabHON OpraHu3zauun»-«MarepuanbHO-TEXHUYECKOE 0Oec-
IIeYeHHNE U OCHAIEHHOCTh 00pa30BaTEIbHOTO MPOLIECCAy.

CBeieHHs O TMLEH3MOHHOM IIPOrPaMMHOM 00€CIIEYEHHH, UCII0Ib3yEMOM B 00pa3oBaTeib-
HOM IHpoliecce, MpeCTaBleHbl Ha oQUIMAIbHOM caiiTe yHMBepcuTeTa B paszzene «OOpa3oa-
Hue»-«YuebHas paboTtan-«/locTynmHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

IlnannpoBaHue U OPraHu3anysi BpeMeHH, He00X0AUMOro 1JIsl H3yYeHUs
AUCHHUILINHBL.

BaxxHbIM yClIOBHEM YCIIEIIHOTO OCBOCHMS JMCLMIUIMHBI SBIAETCA co3laHue Bamu cu-
CTEMbI MPABUIILHONW OPTaHU3AIMU TPY/Ia, MO3BOJISIIONICH paclpeeuTh YUeOHYI0 HArpy3Ky paB-
HOMEpHO B COOTBETCTBUHU C TpaduKoM 00pazoBaTeIbHOIO mpoiiecca. bompiryio moMoIs B 3ToM
MOJKET OKa3aTh COCTaBIICHUE IIaHa PabOTBl HA CEeMeCTp, MEeCsll, HEeIeN0, AeHb. Ero Hammuue
MO3BOJIUT MTOJAYUHUTH CBOOOIHOE BpeMs 1IeJIAM Y4eObl, TPYAUThCs OoJiee ycremHo U 3P PeKTuB-
Ho. C Beuepa Bceraa Haao pacmlpeesaTh paboTy Ha 3aBTpallHU JACHb. B KOHIIE KaXa0ro JHS
1eJIeCO00Pa3HO MOJIBECTU UTOT palOThHI: THIATENBFHO MPOBEPHUTH, BCE JIM BHIIOJHEHO MO HaMme-
YEeHHOMY IUIaHy, He ObUIO JIM KaKuX-ITHOO OTCTYIUICHHM, a €CIIi OBUIH, 110 KaKOW MPHYWHE OHU
npousonuid. HyHO OCyIIeCTBIATh CAMOKOHTPOJb, KOTOPBIN SBJISETCS HEOOXOAUMBIM YCIOBH-
eM Bameli ycnemHoit y4e6sl. Eciin 4T0-TO OCTaJIOCh HEBBIITOJIHEHHBIM, HEOOXOIUMO H3BICKAThH
BpeMsl s 3aBEPIICHUS 3TOM yacTu padoThl, HE YMEHbIIas o0beMa HelenbHOro miaHa. Bee 3a-
JAHUS K IPAKTUYECKUM 3aHSATHUSAM, a TAKXKE 3aaHUs, BRIHECEHHBIE HA CAMOCTOSITEIBLHYIO padoTYy,
PEKOMEHYEeTCsl BBINOJHATh HEMOCPEACTBEHHO IMOCIE COOTBETCTBYIOIIEH TEMbI JEKIIMOHHOIO
Kypca, 9TO CIIOCOOCTBYET JIyYIlIeMy YCBOCHHIO MaTepHaia, MO3BOJISICT CBOEBPEMECHHO BBISIBUTH U
YCTPAHUTh «IPOOENbD) B 3HAHMSIX, CUCTEMATH3UPOBATh paHee MPOWJICHHBIM MaTepuall, Ha €ro
OCHOBE MPUCTYIUTH K OBJIAJCHUIO HOBBIMU 3HAHUSIMHU U HABBIKAMU.

Cucrema yHUBEPCUTETCKOTO OOYYEHHsI OCHOBBIBAETCS HA PAllMOHAILHOM COYETAaHUH He-
CKOJIKMX BUJIOB YU€OHBIX 3aHSATUH (B MEPBYIO OYEPE/ib, JICKIIUN U MPAKTUYECKUX 3aHATUIN), pa-
00Ta Ha KOTOPHIX 00J1a1aeT onpeAeeHHON crielupuKOi.

IMoaroroBka K JeKUHUAM.

3HAKOMCTBO C AMCIUILTUHON MPOUCXOAUT YK€ Ha MEpBOM JIEKIUH, T1e oT Bac Tpebyetcs
HE MPOCTO BHUMAaHHE, HO U CaMOCTOsATEIbHOE odopmileHne KoHcTiekTa. [Ipu pabore ¢ KOHCTIEK-
TOM JIEKIIUH HEOOXOJMMO YUUTHIBATh TOT ()AKTOP, UTO OJIHU JIEKIIMU JAIOT OTBETHI HA KOHKPET-
HBIE BOIIPOCHI TEMBI, JIPYTHUE — JIMIIb BHISBIISIOT B3aUMOCBSI3H MEXY SIBIICHUSIMHU, TTIOMOTas CTY-
JEHTY TIOHSTH TTYOMHHBIE MPOIIECCHI PA3BUTHS U3Y4aeMOro peaMeTa.

KoncnektupoBaHue JEKIUNA — CJIOKHBIN BUJT BY30BCKOUM ay/IMTOPHOU pabOTHI, IPEAoa-
rarolMii MHTEHCUBHYIO YMCTBEHHYIO JAESTENIBHOCTh CTyAeHTa. KOHCHEKT SBISIETCS MOJE3HBIM
TOTJ1a, KOT/Ia 3aliCaHO caMO€ CYIIECTBEHHOE U cienano 3To Bamu. He Hago ctpemuThes 3amnu-
caTh JOCJIOBHO BCIO JIEKIMI0. Takoe «KOHCIEKTUPOBAaHUE)» MPUHOCUT OOJIbIIE Bpeaa, YeM MO b-
3bl. LlenecooOpa3Ho BHa4ase MOHATH OCHOBHYIO MBICIb, M3J1araeMyro JIEKTOPOM, a 3aTeM 3aIlu-
cath ee. XKenareapbHO 3alUCh OCYIIECTBISATh HA OJTHOM CTpaHHUIIE JTUCTA WJIA OCTaBJIss MOJIA, Ha
KOTOPBIX TTO3THEE, TTPH CAMOCTOATEILHON paboTe ¢ KOHCIIEKTOM, MOKHO C/IEJNIaTh JIOTOJHUTEI b-
HbIE 3aMUCH, OTMETUTH HETIOHSTHBIE MECTA.

KoHcnekT nexumu Jiydine moapa3aeisaTh Ha MyHKTHI, COOI0ast KPaCHYIO CTPOKY. DTOMY
B 00JIBIIION cTeneHn OyayT cocoOCTBOBATH BOMPOCHI IJIaHa JIEKIMH, MPEIIOKEHHBIC Tperoia-
BarensiM. CrieryeT oOpamiath BHUMaHHUE HA aKIEHTHI, BBIBOJIBI, KOTOPBIE JIENIAET JIEKTOp, OTMeE-
yasi HanOoJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuase 3aMEYaHMsIMH «BajKHO», «XOPOIIO
3aMIOMHHTH» U T.I. MOXHO JIeJIaTh 3TO M C TIOMOIIBIO Pa3HOIBETHBIX MAPKEPOB WIIH PYyUeK, MO /I-
YepKUBasi TEPMUHBI U ONPECIICHHUS.

[enecoo6pa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHH, a0OpeBHATyp U CHM-
BoJIOB. OJTHAKO MpH NanbHeHIel paboTe ¢ KOHCIIEKTOM CUMBOJIBI Ty4Ill€ 3aMEHUTh OOBIYHBIMU
CJIOBaMH| JIJIsI OBICTPOTO 3pUTEIHLHOTO BOCIIPHUSTHS TEKCTA.

PaGoTas Hajg KOHCIIEKTOM JIEKIHUil, BaM Bcerma HEOOXOOMMO HCHONB30BAaTh HE TOIBKO
y4eOHUK, HO U Ty JUTEpaTypy, KOTOPYIO JOMOJIHUTEIHLHO peKOMEeH10Bal JiekTop. IMeHHOo Takas




28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

cepbe3Hasi, KporoTiuBasi padoTa ¢ JEKIHMOHHBIM MaTepUaJIOM IO3BOJIMT IIIyOOKO OBJIA/ETh TEO-
PETUUECKUM MaTEPUATIOM.
IToaroroBka K NPAaKTH4YECKHM 3aHATHSIM.

[ToAroToBKy K KakJOMY NMPAKTUYECKOMY 3aHITHIO BBl 10JKHBI HA4aTh C O3HAKOMJICHUS
C IUIAHOM IIPAKTHUYECKOIO 3aHATHs, KOTOPBIA OTpPakaeT COAEPIKAHHE INPEIJIOKEHHON TEMBI.
TiarenbHOE NPOAYMBIBAaHUE U U3yYEHUE BOIIPOCOB IJIaHA OCHOBBIBAETCS HAa IPOPAOOTKE TEKY-
IIero MaTepuasa JIEKLUH, a 3aTeM U3y4eHHsI 00s13aTeIbHON U IOMOIHUTENIbHON JIUTEPATyphl, pe-
KOMEHJIOBAaHHOW K JaHHOHW Teme. Bce HOBbIE MOHATHS MO U3y4aeMoil TeMe HeoOXOJWMO BbI-
YUUTh HaW3yCTh U BHECTH B IJIOCCApHil, KOTOPBIH Li€1eco000pa3HO BECTH C CaMOro Hayaja H3Yy-
YeHUsl Kypca.

Pesynprar Takoi paGoThl AOKEH NpOsiBUTHCA B Barel criocoOHocTH CBOOOAHO OTBE-
TUTh Ha TEOPETUYECKHE BOMPOCHI MPAKTUKYMa, BHICTYNIAaTh U Y4aCTBOBATh B KOJUIEKTUBHOM 00-
CYKIECHUM BOIPOCOB M3y4acMOW TEMBI, IPABUIbHO BBIIOJIHATH NPAKTUYECKUE 33JaHUS U KOH-
TPOJIbHBIE PAOOTHI.

B mponecce noAroToBKM K MpakTUYECKUM 3aHATUAM, Bam HeoOXoauMo oOpaTUTh ocoboe
BHHMaHUE Ha CaMOCTOSITEJIbHOE M3y4YEeHUE PEKOMEHJO0BaHHOMU autepatypsl. [Ipu Bcelt momHoTte
KOHCIIEKTUPOBAHUs JICKLIMU B HEH HEBO3MOJKHO M3JI0KHUTh BECh MaTepUall U3-3a JUMHUTA AyAH-
TOpHBIX 4acoB. [losTomy camocrosiTenbHas paboTa ¢ y4eOHHKAMH, YY€OHBIMH TTOCOOHMSIMH,
HAy4yHOM, CIIPABOYHOMU JIUTEPATypOH, MaTepHuagaMu MEPUOJNYECKUX U3AaHuK u MHTEepHeTa sB-
asiercss HanOosee >PPEKTUBHBIM METOJOM TOJIYYEHHUS JIOTIOJHUTENLHBIX 3HAHWH, MO3BOJSET
3HAYUTENIbHO aKTUBU3MPOBATh MPOLIECC OBJIAACHUA UH(OpMaleid, criocoocTByer 6onee riaydo-
KOMY YCBOEHHIO M3ydaeMoro Marepuaia, Gopmupyer y Bac oTHomeHne K KOHKPETHOM mpooiie-
Me€.

Pexomenaanum no padore ¢ JuTepaTypoii.

Paboty c nurtepatypoit nenecooOpa3Ho HadaTh C M3y4eHHs OOIIMX paboOT Mo Teme, a
TaK)Ke y4eOHMKOB M y4eOHbIX ImocoOuil. [lanee pexkomeHyercs nepeiTu Kk aHaauzy MoHorpaguit
U CTaTell, pacCMaTPUBAIOLINX OTJEJIbHBIE aCMeKThl IMpoOJjeM, M3ydaeMbIX B paMKax Kypca, a
Takke OQUUIUAIbHBIX  MaTepuaJioB M  HEONyOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4yHO-
UCCIIeIoBaTeIbCKUE paboThl, TUCCEPTALINN), B KOTOPBIX MOTYT COZEPKATHCS OCHOBHbBIE BOIIPOCHI
M3y4aeMoil mpoOJIeMBbl.

PaboTy ¢ uCTOYHMKAMU HaJI0 HAYWHATh C O3HAKOMHTEIBHOTO YTEHHUS, T.€. IPOCMOTPETh
TEKCT, BBIIEIISIS €T0 CTPYKTYpHBIE eMHUIIBL. [Ipyu 03HaKOMUTEIBHOM YTEHHUHU 3aKJIaJKaMH OTMe-
YaloTCsl T€ CTPAHUIIBI, KOTOpBIE TPEOYIOT O0Jiee BHUMATEIBHOT'O H3yUEeHHUS.

B 3aBucumocTu OT pe3ynbTaTOB O3HAKOMUTEIBHOI'O YTEHUS BBIOMpAETCs NajbHEHIIN
croco0 paboThl ¢ UCTOYHUKOM. Eciu ais pasperieHus mocTaBlIeHHON 3a1aun Tpedyercs nzyde-
HUE HEKOTOPBIX (PparMEHTOB TEKCTa, TO HCIIOJIb3YETCS METOJ BbIOOpo4YHOro uteHus. Eciau B
KHUT€ HET MOJPOOHOr0 OrjaBlIeHUs, clelyeT oOpaTUTh BHUMaHHE YY€HHKA Ha MpeAMETHbIE U
MMEHHBIE yKa3aTelH.

N36panHble (pparMeHThl UM BECh TEKCT (€CIM OH LEJTMKOM MMEET OTHOILIEHHE K TeMe)
TpeOyIOT BAYMUYHBOT0, HETOPOIJIMBOTO UTEHHUS C «MBICIIEHHOM MpopaboTKoii» MaTepuana. Takoe
YTEHHUE MPEAINoiaraeT BolJeNeHe: 1) rIaBHOr0 B TEKCTe; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHUE CIeayeT 0OpaTUTh Ha TO, BHITEKAET TE3UC U3 apI'YMEHTOB MJIU HET.

Heo6xoanMo Takxke MpoaHaTU3UpOBaTh, KAKME U3 YTBEPXKIACHUN aBTOpa HOCAT Mpolie-
MaTHYHBIHN, THIOTETUYECKUI XapaKTep, U YIOBUTh CKPBIThIE BOIIPOCHI.

IToHATHO, YTO yMeHHE TaKUM 00pa3oM paboTaTh C TEKCTOM NMPHUXOAUT JAJIEKO HE cpasy.
Hawmnyumuii crnoco6 HayduThCs BBIICNIATH TJIaBHOE B TEKCTE, YJIAaBIMBATh MpOOIeMaTHUHBIN Xa-
paKkTep yTBEPKIAEHHI, 1aBaTh OLICHKY aBTOPCKOW MO3ULIUU — 3TO CPABHUTEIBLHOE UYTEHHE, B XOJIE
KOTOpOro BbI 3HaKOMUTECH C pa3UYHBIMU MHEHHUSIMU 110 OHOMY M TOMY K€ BOIIPOCY, CPaBHHU-
BAeTE BECOMOCTh U J0Ka3aTEIbHOCTh apI'yMEHTOB CTOPOH M JIeJlaeTe BBIBOJ O HaubOoublIeh yoe-
IUTEIHLHOCTU TOM WIJIM UHOW ITO3UIIHAU.

— 10—
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Crnenyroum stanoM paboThl € JIUTEPATYPHBIMH HUCTOUHUKAMHU SIBJISIETCS CO3[JaHUE KOH-
CIIEKTOB, (PMKCHPYIOIIUX OCHOBHBIC TE3UCHI M apryMeHTHl. MOXXHO JeNaTh 3allMCH HA OTICIb-
HBIX JIUCTaX, KOTOpbIE MOTOM JIETKO CHCTEMATH3UPOBAaTh 10 OTIAEIbHBIM TE€MaM H3y4aeMOro
Kypca. [Ipyroii cmoco6 — 3TO BeJACHHE TEMATHUUYECKUX TETPAJCH-KOHCIIEKTOB IO OJHOW KaKOW-
anbo Tteme. bousblnue cnemnuanbHble paboThl MOHOTrpaUYEcCKOro XapakTepa Ies1ecoo0pa3Ho
KOHCIIEKTUPOBATh B OTACJIbHBIX TETPAISX. 37A€Ch BaKHO BCIIOMHUTb, YTO KOHCIIEKTHI IMUIIYTCS
Ha OJHOW CTOPOHE JIUCTA, C MOJISIMU M JOCTATOYHBIM JIJISl UCIIPABIIEHUS U PEMAPOK MEKCTPOU-
HBIM PACCTOSIHHEM (ITH MpaBHJIa COOMIOMAIOTCS IS YA0OCTBA penakThupoBaHus). Eciu B KOH-
CIEKTaX MPUBOASTCS LIUTAThl, TO HEIIPEMEHHO JOJKHO OBITh JaHO yKa3aHUE HAa MCTOYHUK (aB-
TOp, Ha3BaHUWE, BHIXOAHBIE NaHHBIC, No cTpaHUIlB). BrmocnencTBuu 3ta mHQOpMAIMH MOXKET
OBITH UCIOJB30BaHA MPU HAMMCAHUU TEKCTa pedepara WM Ipyroro 3aJaHusl.

Takum oOpazom, pu paboTe ¢ UCTOUHUKAMU U JINTEPATYPOIl BAXKHO YMETh:

—  COIOCTaBIJSATh, CPaBHHUBATh, KJIACCU(MUIUPOBATH, TPYIIUPOBATh, CUCTEMATU3UPOBATh HMH-
dbopMaIruio B COOTBETCTBUU C ONPEEICHHON yueOHO 3a1aueii;

— 0000maThe MOTyICHHYIO HH()OPMAIIHIO, OIICHUBATH MTPOCTYIIAHHOE U IIPOYUTAHHOC;

—  (uKcHpOBaTh OCHOBHOE COJEp>KaHUE COOOIICHU; (POpMYyTUPOBaTh, YCTHO U MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHSI; COCTABIIATH I1J1aH, (POPMYJIUPOBATH T€3UCHI;

— TOTOBHTbH H MPE3ECHTOBATH Pa3BEPHYTHIC COOOIICHUS TUTIA IOKJIA/Ia;

— paboTtarh B pa3HBIX peKUMax (MHIWBHUIYAIbHO, B Mape, B TPYIIE), B3aUMOICHCTBYS IPYT C
ApPYIOM,

—  TOJIb30BaThCs pedepaTUBHBIMU U CIIPABOYHBIMU MaTepUaIaMH;

—  KOHTPOJMPOBATh CBOU JCHCTBHUS M JECUCTBUS CBOMX TOBapHIled, OOBEKTUBHO OLIEHUBATH
CBOM JICHCTBHS;

— o0Opamarbes 3a MOMOIIBIO, TOMOJIHUTEIBHBIMU Pa3bsICHEHUSIMU K TIPENOIaBaTeIIo0, APYTUM
CTYyJIEHTaM;

—  TOJb30BaThCS JIMHTBUCTUYECKOW WJTM KOHTEKCTYAJIbHOM JOTaJKOM, CIOBApSIMU PA3TUIHOTO
XapaxkTepa, pa3JIuyHoOro poja MojcKa3KaMu, OIOpaMH B TEKCTE (KJITFOYEBBIE CIOBA, CTPYKTY-
pa TekcTa, mpeaBapstoiias tHPopMaIus u ap.);

—  HCMOJB30BaTh TMPU TOBOPEHHH U THCbME Tepudpa3, CHHOHUMHYHBIE CPEJCTBA, CIIOBa-
OTMCaHUs OOIINX TIOHITHH, pa3bsICHEHUS, TPUMEPHI, TOJTKOBAHMUSI, «CIIOBOTBOPUYECTBOY;

—  TOBTOPSATH WK Niepedpa3zupoBaTh peruinky codeceJHUKa B MTOATBEPIKICHUU TOHUMaHUS €ro
BBICKA3bIBaHUS UJIM BOMPOCA;

—  00paTHUTHCS 32 MOMOIIBIO K COOECeTHUKY (YTOUHUTH BOIIPOC, MIEPECIIPOCHUTH H JIp.);

—  HCMOJB30BaTh MUMUKY, KECTHI (BOOOIIE M B TE€X CITy4asX, KOT/Ia SI3bIKOBBIX CPEJICTB HE XBa-
TaeT ISl BRIPAKEHUS TE€X WJIM UHBIX KOMMYHUKATUBHBIX HAMEPECHHI).

IHoaroroBka K NpoMeKyTOYHOM aTTECTALMH.
[Tpu moAroTOBKE K MPOMEKYTOUHON aTTECTAlUHU 11e1ecO00pa3HO:
—  BHHUMATEJIbHO M3Y4YUTh MEPEYEHBb BOMPOCOB M OMPEAEIUTh, B KAKUX UCTOYHUKAX HAXOIATCS
CBeZIeHMsI, HeOOXOIMMBIE /Ul OTBETA Ha HUX;
—  BHHUMATEJIbHO IIPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;
COCTaBUTh KpaTKHE KOHCIIEKThI OTBETOB (TIJIaHbI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOWHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HeO6XO,Z[I/IMBIM CIICHUAJIM3NPOBAHHBIM O60py,[[0-

BaHUCM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAIIIEHHOCTH CIICIHAIbHBIX TTOME-

11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb

Texuuueckue CpeacTBa 06yquI/IH:

9KpaH, MPOEKTOP, KOMIBIOTEP

y4eOHbIe ayTUTOPHUH IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenb: yuebnas mebenb

TexHn4eckue cpeacTBa 00yICHHS:

9KpaH, IPOEKTOP, KOMIBIOTEP

y4eOHbIe ayTUTOPUHU AT
MPOBEJICHUs Ta00PaTOPHBIX PadOT

MebGenb: yueOHas Mebeb

TexHuueckue cpercTBa 00yueHHs:

9KpaH, MPOEKTOP, KOMIIBIOTEP

MS Office, Windows / KoprnopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Maple 14 / JIunensus Ne744750 Gec-
cpouHas moroop 35-03/175 ot
21.12.2010 .

Mathcad 15 / JIunensust Ne8A 1462152
OeccpouHasi.

MATLAB R2013b / JIuuen3zust Ne537913
OeccpodHasi.

st caMOCTOSITENbHON paboThl 00YYarOIIUXCS MPEITyCMOTPEHBI MOMEIICHHSI, YKOMILIEK-
TOBaHHBIC CIECIUATM3HUPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «/HTepHeT» u obecredeHneM JIOCTyIa B dJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

HanMmeHoBaHMe moMeneHuI
IS CAMOCTOSITEILHOM
PpaboTHI 0O0yJAOIITIXCS

OcHaIIEHHOCTb MOMEIIEHUN JJI
CaMOCTOSTEITFHON PaOOTHI 00YJIAFOITIXCS

[TepeveHp JIMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI MOATBEPIKAAIOLIETO 10~
KyMEHTa

Ilomemenue nis
CaMOCTOSATENIFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an Hay4Hoit 6ubanorexn)

Mebenb: yaeOHas MeOeib

KoMrutekT criennanu3supoBaHHOW MeOEIH: KOMITh-
IOTEPHBIE CTOJIBI

O6opynoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KJIFOYeHHEM K MH()OPMAILMOHHO-
KOMMYHMKalMOHHOM cetu «IHTepHET» U 10CTY-
TIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pazoBarenbHYI0 cpeay oOpa3oBaTesbHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyZaoBaHue, obecrieyrBaroiee J0CTyI K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no TexHonorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3usa Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

Tlomemenue nist
CaMOCTOSTENTFHON pabOTHI
obyuaromuxcs (ayma. 333/A)

MeOGensb: yueOHast Mmebeb

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
FOTCPHBIC CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAaINOHHO-
KOMMYHHKAlMOHHOI ceTn «IHTepHeT» u A0CTY-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aIMH, BeO-KaMepbl, KOMMYHHKAaIIMOHHOE 000-
pyzaoBaHue, obecrieyrBaroiiee 10CTyl K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texuoaorun Wi-Fi)

Microsoft Windows XP JIunen-
3ust Ne44964701

Microsoft Office 2007 JInuensus
Ne44964701




28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTTCCTalluu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33TaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIEero KOHTPOJIs YCIeBaeMOCTH IPUBEACHbI B Tabuue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

00603-

HAYCHIC HanmenoBanue ®opMa KOHTPOJIA

[TPO1  |[lomydyeHune HAHOIMCHEPCHBIX MOPOIIKOB MEXAHOXMMHUYECKH- ompoc
MU METOJAMHU

[1P02 [ Xumuueckas OUMCTKA U MOIU(DUKAIMS HAHOMTOPOIITKOB onpoc

P03 Hanecenne HaHOpa3MEpPHBIX YIIPOUYHSIOLIUX TOKPBITUN HA Me- orpoc
TaJUIbl U CILJIaBBI

ITP04  |UccnenoBanue (U3NKO-XUMHUECKUX XapaKTEPUCTUK onpoc
HAHOJMCIIEPCHBIX MOPOIIKOB U (PyIJIEpEHOB

JIPO1  |Metonp! onpenienenus pa3MepoB HAHOYACTHIL 3aIIHUTA

P02 CrniexTpanbHble METOJbI aHAIN3a U KOHTPOJSI HAHOCTPYKTYPH- 3amuTa
POBaHHBIX MaTEPUAIIOB

TIP03 W3mepeHns yaenbHON MOBEPXHOCTH M PACHpPENENICHUs] MUKPO- 3amuTa
Y HAHOTIOP

P04 Mertopl onpeseneHusl TepMUUYECKON CTaOMIBHOCTH YTJIepo[- 3amuTa
HBIX HAHOTPYOOK

7.2. IIpoMexxyTOYHas aTTeCTALUS
@DopMbI TPOMEXKYTOUHOHN aTTECTALIUMH 110 TUCIMITIIMHE PUBEIEHBI B Tabauue 7.2.

Tabmuna 7.2 — @opMbl TPOMEKYTOYHON aTTECTAUN

®dopma
OTYETHOCTH

O0o3HaueHne Ounas

3au01 3auer 1 cemectp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

OHGHO‘IHBIG Cp€acTtBa COOTHECCHBI C PE3yjibTaTaMU O6y‘ICHI/IH IO JUCLHHUIINIIMHE U MHJWKAa-

TOpaMH JOCTHIKCHUA KOMHGTCHHHFI .

NJI-1 (OTIK-3). YMeeT opraHiu30BbIBaTh U YIIPABIATH TEXHOJIOTHICCKUM ITUKIIOM IIPOU3-
BOJICTBA ONBITHBIX U CEPUMHBIX U3/EJIMI Ha OCHOBE MCIOJIb30BaHUS IIPOLECCOB HAHOTEXHOJIO-

'

PesynbraTel 00y4deHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HaHHUEC COBPEMCHHOI'O COCTOSHUA YPOBHS H HaHpaBJ’IeHI/Iﬁ pa3BUTUA
PIH)KGHCpHOfI HaHOTCXHOJIOTHH

3aull

YMCHHUEC pCUIATh IMMPAKTUKO-OPUCHTHUPOBAHHBIC 3aJa4Yd IIPOBCACHUA
9KCIICPTU3BI OIIBITHOI'O IMTPONU3BOACTBA

[1P04, JIPO2

BJIAACHUC HABbIKaMU IIPOBCIACHHA aHAJIMN3a 00BEKTOB HH)I(eHepHOI;'I
HaHOTCXHOJIOTNH

JIP03, JIPO4

NJI-1 (OIIK-6). UMeeT OnbIT MPUHSATHS OTBETCTBEHHBIX PEUICHHH, C y4ETOM IIPABOBBIX U

KYJbTYPHBIX aCIICKTOB B3aNMMOOTHOIIICHHI B KOJJIEKTHBE

Pe3ynbraThl 00y4eHus

KoHTposbHbIE MEpONpUATHS

3HAaHUE TEXHOJOTMYECKHX IPOIECCOB MPOU3BOJICTBA OOBEKTOB IPO-
(dheccroHaNBHON EeSITEIbHOCTH

I1PO1

YMCHUC paapa6aTL1BaTL TCXHOJIOTHYCCKUEC IIPOHCCChl HM3IOTOBJICHUSA
HW3JICIUA Ha OCHOBE KOMIUICKCHOT'O MCIOIb30BaHMS HaHOMAaTCpHaJIOB

I1P03

BJIQJICHE HABBIKAMU JKCIUTyaTallid COBPEMEHHOTO H3MEPHUTEILHOTO
000pyoBaHus B 001acTH MpohecCUOHATBLHON NeITeTbHOCTH

JIPO1

3ananus k onpocy ITP01

1. [ToHsiTHE HAHOAMCTIIEPCHOTO MOPOIITKA.
2. Buipl MeXaHOXMMHUYECKHUX BO3IEHUCTBHUIA.

3. OnpeneneHne MPOJOHKATEILHOCTH MEXaHOXUMHUYECKOTO BO3/ICHCTBHS.
4. OcHOBHBIE XMMHUECKHE PEAKIINH B MPOIIECCe MEXAaHOXMMHUECKOTO BO3JCHCTBHS.
5. TernoBeie 3 PeKTHI B TPoOIIECCE MEXAHOXUMUYECKOTO BO3/ICHCTBHS.

3ananus k onpocy 11P02

1. TpeboBaHUS K XUMUYECKOW OUMCTKE HAHOTIOPOIIIKOB.
2. IlonsiTe HaHOMOIM(HUKAIIMM MaTepHraa.
3. Buypl HaHOMOIM(DUKAIIMY MaTEPHUAIIOB.

4. BnusHue BHEITHUX (I)aKTOpOB Ha mponece XUMHYECKOM OUHCTKH HaHOIIOPOLIKOB.

5. O11eHKa KauyecTBa XUMHUYECKONH OUYUCTKU HAaHOTIOPOIIIKOB.
3aganus k onpocy [TP03

1. MeTo1p1 HaHECEHWsI BENIECTBA B BAKyyMeE.

2. DNEeKTPOHHO-TY4€BO€E HCIIapeHHeE.

3. Bakyym-TepMuueckoe ucrapeHue.

4. O6opynoBaHue AJs1 HAHECCHHSI BELIECTBA B BaKyyMe.
5. 3071b-TeNb TEXHOJIOTUSI.
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3amanus x onpocy [1P04

1. Bunbl pU3HKO-XUMUYECKUX XapaKTEPUCTHK HAHOMCIIEPCHBIX TOPOLIKOB.

2. MeTozbl n3MepeHHs TEPMUIECKOH CTAOMIBHOCTH HAHOJMCIICPCHBIX TTOPOIIKOB.
3. AuddepeHnmanbHplii TEPMHUUECKUI aHAIN3.

4. TepmorpaBuUMeTpHs.

5. Meronuka u3mMepeHusi UICTUHHOM MJIOTHOCTH HAaHOJUCIIEPCHBIX TTOPOIIIKOB.

Bomnpocs! k 3amute nabopatopHoii padotsr JIPO1

1. dusnyeckue NpUHIMIIBI, UCIIOIb3YEMBbIE ISl ONPEIEIEHHs pa3MEPOB HAHOYACTHULL.
2. [TpuGops! 11 U3MEpeHus pa3MepoB HAHOYACTHII.

3. Meronuka moAroTOBKM 00pa3IoB sl U3MEPEHUS Pa3MEpOB HAHOYACTHII.

4. Metoauka U3MEpEeHUs pa3MepOB HAHOYACTHII.

5. Meronuka 00pabOTKH pe3yabTaTOB H3MEPEHHA.

Bomnpocs! k 3amuTe nadbopatopHoii padotsr JIP02

1. IloHATHE CEKTPOB U3TyYEHUS U MOTJIOIIECHUS.

2. Bunpl crieKkTpaibHBIX METO0B aHAIM3a HAHOYACTHI] 1 HAHOKOMIIO3UTOB.

3. ITpubopsr 1 00opymOBaHUE ISl CTICKTPATLHBIX METOJIOB KOHTPOJISI HAHOYACTHI] M HAHO-
KOMITIO3UTOB.

4. TIpubopsl 1 000pyIOBaHUE IJISi CIIEKTPAIBGHBIX METOJOB aHAJM3a HAHOYACTHUI] M HAHO-
KOMITO3UTOB.

5. Metoauka 00paboTKU pe3yabTaTOB U3MEPEHUH.

Bormpocs! k 3amute adoparopHoii padotsl JIPO3

1. Meroas! n3mMepeHus yIeabHON NOBEPXHOCTH MOPUCTBIX MAaTEPHATIOB.

2. ITpuGopsl a7t U3MEpPEHUs yIeIbHOW MOBEPXHOCTH MOPUCTHIX MAaTEPUAIIOB.

3. Meronuka MOArOTOBKM OOpa3LoB AJIi U3MEpPEHUs yIEIbHOW MOBEPXHOCTH MHKpPO- U
HaHOIIOP.

4. Metouka n3MepeHus yAelIbHON MOBEPXHOCTH MUKPO- U HaHOTIOP.

5. Meronuka 00pabOTKH pe3ybTaTOB U3MEPEHUII.

Bomnpocs! k 3amute nabopatopHoii padots JIP04

1. MeTtonibl U3MEpEeHUs: TEPMHUECKON CTAOMIIBHOCTH YTIIEPOJAHBIX HAHOMATEPHUAJIOB.
2. IuddepennuanbHblii TEPMUIECKAN aHATU3.

3. TepMorpaBumMeTpHs.

4. MeTosiMKa OILIEHKU TEPMUYECKON CTAOUIILHOCTH YTJIEPOIHBIX HAHOMATEPHAJIOB.
5. Meronuka o0pabOTKH pe3ylbTaTOB U3MEPEHUIA.

Teopernueckue Bompocs! k 3a4ety 3au0l

1. Kakue oOBEKTHI ABISIOTCS MPEIMETOM HCCIEI0BaHUs HayKH, Ha3piBaeMoil «HaHoTexHo-
JIOTHEWN»

2.IlpuBenuTe 0AHO U3 Hanboee ynoTpeOIsieMbIX ONpeieIeHuil HAaHOOObEKTa.

3.UYro Takoe BoiHa e bpoina?
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4.TloueMy cuuTaeTcsi, yTo BOJHa Ji¢ bpoiins ompeznenseTr reoMeTpuyecKkue HapaMerpbl

HAaHOOOBEKTOB?

5. Y10 Takoe KpUTUYECKUIA pa3zMep HaHOOOBeKTa?
6.IloueMy KOJHMYECTBO MOBEPXHOCTHBIX aTOMOB SIBIISIETCSI OJIHUM M3 KPUTEPHEB, OTIUYA-

J30)110%D.4 HAaHOOOBEKTEI OT ApYyTrux 00BEKTOB I/ICCJ'Ie,Z[OBaHI/Iﬂ?

7.Yto Ha3pIBaeTCS HAHOMAaTEpHaIaMu?
8. Uto BKJIIOYAET B ce0sI MOHATUE TEXHOIOTHS?
9.Yto takoe HaHOTeXHONOTHA? OnpenenecHue

10

11

12.
13.
14.
15.
16.

17

18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.

31.

32.

33.
34.
35.
36.

37.

38.
39.
40.
41.
42.

. UeM 00OBsCHSIETCS XMMHUYECKas U KaTaJUTHYeCKas aKTUBHOCTb HAHOOOBEKTOB M HAHO-
CTPYKTYpPUPOBAHHBIX MaTepUajIoB?

. K'uemy npuBouT B HaHOOOBEKTaX 0oJiee CHIIbHOE MPOSIBICHUE CUJI N300paskeHus, JTu-

HEHHOTr0 U MOBEPXHOCTHOI'O HATSKEHUS?

UTo Takoe «CHUIIbI U300paKeHUs»?

Kakwue kmaccudeckue pazmepHbie 3G (GeKThl HaOII0AAI0TCS B HAHOOOBEKTaX?

B yem npuunHa n3aMeHeHUs AMEKTPOPU3NYECKUX MTapaMeTPOB HAHOMATEPHUATIOB?

Ha uem 6a3upyrorcs NpUHIMIIBI CAMOOPTaHU3ALUH HAHOCTPYKTYP?

Kak cunpl OTTankuBaHus U IPUTSHKEHUS 3aBUCAT OT PACCTOSHUS MEXKIy aTOMaMu?

. B kakux marepuanax Npu nepexojie K HaHOpa3MepaM CTAHOBATCS CYIIECTBEHHBIMU

KBaHTOBBIE OIPAaHUYCHHUS TOBEACHUS SJIEMEHTAPHBIX YaCTHUIL?

Kak n3MeHsieTcst CneKTp YHEpPTruil 3JeKTPOHA IPU TTOHWKEHUH Pa3MepHOCTH 00beKTa?

[lepeuncnure ¢puznyueckre MPUUUHBI ClICHU(UKH TOBEICHUS HAaHOOOHEKTOB.

YTo NeKUT B OCHOBE OOIENPUHATON KiIacCu(pUKAIIMA HAHOOOHETOB?

Haiite onpenenenue 0-D HaHooOBbekTa. [Ipumepsr.

Haiite onpenenenne 1-D HanooObekTa. [Ipumepsr.

Haiite onpenenenue 2-D naHooObekTa. [Iprmepsi.

Knaccudukanus Hanomatepuasos.

Kakue 1Be TEXHOIOrMYECKNE TapaJurMbl MMEIOT MECTO B HAHOTEXHOJIOTHH?

Kakoe rmaBHOe orpaHM4eHHE Ha HCIOJIb30BAaHUE TEXHOJIOTMYECKON MapagurMbl «CHU-

3y-BBEpPX»?

Kakue nBa kiacca npoueccoB MOKHO BBIAEINUTH IPU U3TOTOBJICHUH HAHOYACTHULL?

Yro Takoe gucneprupoBaHUE TBEPABIX TEN?

B uem ocobeHHOCTH nucneprupoBanus npu u3rorosieHnu 0-D HaHooOBEKTOB?
[TpuBennTe nNpUMepsl YCTPOMCTB, UCIIONB3YEMBIX ISl MEXaHUYECKOTO JUCIEPTUPOBa-

HUS TBEPJIbIX TEJI.

[TpuBeauTe npuMepsl YCTPONCTB, UCTIOJIB3YEMbIX JUIsI KOHJIEHCALIMOHHOTO CIIoco0a 13-

roroBieHus 0-D HaHOOOBEKTOB.

[TpuBeauTe mMpUMEpHl YCTPOICTB, UCHOIB3yeMBIX A u3rotosieHus 0-D HaHOOOBEK-

TOB METOJIOM PACIbUICHHUS.

Kak mpunsTo kiaccupuuupoBaTh HaHOTPYOKH?

Kakue pa3HOBUIHOCTH HEYTJIEPOAHBIX HAHOTPYOOK BbI 3HAETE?

Kakue Tpu criocoba n3roToBieHHs HEYTIJIEpOAHBIX HAHOTPYOOK BBI 3HaeTe?

Kaxkoit crioco0 M3roToBiieHHsS HEYTJIEPOJHBIX HAHOTPYOOK CUMTaeTCs Hawbosee mep-

CHEKTUBHBIM?

B yem 3axirouaeTcst cnoco0 M3roTOBJIEHUS HEYTJIEPOJHBIX HAHOTPYOOK M3 HANPSIKEH-

HBIX T€TEPOINUTAKCUATIBHBIX CIIOEB?

[lepeuncnure JOCTOMHCTBA CBEPHYTHIX T'€TEPOITICHOK.

Kakwue nenu npecienyer HaHECEHUE TOKPBITUI?

JIBa moaxoja K yiIy4IIEeHHUIO CITYKEOHBIX XapaKTEepUCTHK MOBEPXHOCTU

Kakwue 1Be rpynmsl Ipo1eccoB, UCIOIb3YEMBIX JIIs1 HAHECEHUS TOKPBITHIL, BBl 3HaeTe?
Kakue crocoObl pacnblieHUs] MaTepralia UCIOIb3YIOTCSl B METOIaX OCAKICHUS U3 Ma-

poBoit azbr?
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43
44

45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56

S7.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.

B 4yem ocTomHCTBa METOZOB OCaKICHUS U3 ApOBOM (a3bl?

UeM NpUHIUNHAATBHO OTINYAIOTCS METOJbI XMMUYECKOTO OCaKJICHHS U3 MapoBoil da-
3617

Urto Takoe snuTakcusi?

Kakune pa3HOBUIHOCTH 3MUTAKCUATIBHBIX MIPOLIECCOB BbI 3HAECTE?

Uem oTiIMUArOTCS TICEBAOMOQHBINA POCT OT pocTa 1o npunHnuny PCY?

Kunkodaznas snutakcusi. JJocTonHCTBa, HETOCTATKH.

['azodasznas snurakcus. JlocTOMHCTBA, HETOCTATKH.

MonekynspHo-ny4yeBas (Iy4koBasi) snuTakcus. JJOCTOMHCTBA, HEIOCTATKU.

Uro Takoe dymnepen?

Yro Takoe dymieput?

Kak moxHO MonuduiupoBats cBOiCTBa QyiepuToB?

Yro Takoe rpaden?

Kak u3roraBimMBaroT «4UCTHIEY, HE COAEPKAIINE KUCIO0PO (yIIIepEHbI

B yem 3akmirodaercs MpOMBINUICHHBIA COCOO M3TOTOBJICHHS (PYIIIEPEeHOB, COAEpIKa-
X Kuciopoa?

Kak ouniarot u copTupyoT QysiepeHsi?

UYeM 00BSICHACTCS BRICOKAS CTOMMOCTh KapOOHOBBIX HAHOCTPYKTYP?

Kak usroraBiausarot uncteie YHT?

Kak TexHn4ecku peanusyeT crnocod KaTamTHIeckoro cuateza YHT?

B yewm 3akirogaercs XMMHYECKHA CrIOcO0 U3roToBIeHUs rpadeHa?

B uewm 3akmtouaercs Haubosiee MEPCIEKTUBHBIN C TOYKU 3PEHUS SJIEKTPOHUKU CIIOCO0
U3rotoBieHus rpadena?

['te MoryT OBITH UCIOIB30BaHBI YIJIEPOIHbIE HAHOMATEPUAIbl?

Kakune o6bexTbl MOTyT ObITh HcciieoBanbl CTM, a kakue ACM u nouemy?

Ha kakom s dexre padbotaet CTM?

Hapucyiite cxemy, nittoctpupyromtyto npuniun padorst CTM.

Uro obecrieunBaeT BHICOKYIO pa3pelliaollyl0 CIOCOOHOCTh MO BBICOTE HCCIETYEMOIO
oobekra B CTM?

Uto o6ecrnieunBaeT BHICOKYIO pa3pemiaollyto CliocOOHOCTh B IIIOCKOCTH XY B CTM?
[Touemy st pabotsl CTM He TpeOyercst Bakyym?

KakoBbl TeXHUYECKHE XapaKTEPUCTUKN coBpeMeHHbIX CTM?

KakoB npuniun padorst ACM?

B uewm 3akmrouaercst ocHOBHBIE po6sieMbl ACM 1 B ueM ero HeJIoCTaTKu?

YTo Takoe HAHOTEXHOJIOTUYECKas 30H10Basi MalllnHa?

Uem HaHOTEXHIJIOTUYECKAs 30HA0Bas MammHa oTiandaercs or CTM?

75. KakoBbl PCaIbHBIC JOCTUKCHUS HAHOTCXHOJIOTUH B HACTOALICC BperI?

8.2. Kpurepum u mKajabl OlleHUBAHUS

Kaxxnoe MepornpusiTue TeKymero KOHTPOJIs yCIIeBaeMOCTH OLIEHUBAETCS IO IIKaJle «3a4Te-
HO», «HE 3a4TCHOY.

OreHKa «3a4TEHO» BBICTABISETCS 00YJArOIIeMyCsl TPU BBIMOJTHEHUN BCEX yKa3aHHBIX TO-
kazateneit (Tabmmia 8.1), momycKarTCs HECYIIECTBEHHbIE HETOYHOCTH B M3JI0KEHUH U 0(POpM-
JICHUH MaTepuala

[Tpy HeBBIMOTHEHUH XOTSI OBl OJHOT'O M3 IOKa3aTeliel BBICTABIISICTCS OIEHKA «HE 3a4Te-

HOY.
Tabmuna 8.1 — Kpurepun oneHuBaHUS MEPONPUATUN TEKYIIET0 KOHTPOJIS YCIIEeBA€MOCTH
HaumenoBanue,
ITokasarenn
0003HaYCHHE
JlaGopatopHas nabopaTopHas paboTa BHIIIOJHEHA B TIOJHOM 00bEME;
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HawnmenoBanue,
[TokazaTenn
0003HaUYEHHE

pabota o 1abopaTropHoil paboTe MPENCTaBICH OTYET, COACPIKAIIUN HEOOXOJAUMBIC
pacueTbl, BBIBOJIbI, O(DOPMIICHHBI B COOTBETCTBUU C YCTAHOBJICHHBIMH TpE-
OOBaHHSIMU;
Ha 3aIUTe JJa0opaTOpHOU pabOTHI JaHbI TPABUIIBHBIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB

Omnpoc JIaHbI IPaBIIILHBIC OTBETHI HE MeHee ueM Ha 50% 3aJJaHHBIX BOIIPOCOB

HpI/I OLICHUMBAaHHUU PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHUIIJIMHE B XOI€ HpOMeX(YTOqHOﬁ aTTe-
CTalluX UCIOJIB3YIOTCA CICAYIOIUC KPUTCPUHU U IIKAJIBI.

3auer (3au0l).

3aJjaHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha noaroToBky: 45 MUHYT.

OreHKa «3a4T€HO» BBICTABISAETCS 00Y4aIOEMYCsl, €ClIM OH 3HAeT MPOrpaMMHBIN MaTepu-
aj1, TPAMOTHO U IO CYILECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBE-
Tax Ha BOIPOCHI.

OneHka «He 3a4TEHO» BBICTABIISIETCA OOy4aroUleMycsl, KOTOPbIl HE 3HAeT 3HAYMTEJIbHOU
YacTH NMPOrpaMMHOI0 MaTepHasa, J0MyCKaeT CYIeCTBEHHbIE OIIMOKN B OTBETAaX HA BOIIPOCHI.

Pesynbrar 00y4yeHHs O TUCUUIUIMHE CUMTAETCA JOCTUTHYTHIM IPU MOJIYYEHUU 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YIOBJIETBOPUTEIBHO», «XOPOLLIO», «OTIIMYHO» M0 KaXIAOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCAIUXCS K JAaHHOMY Pe3yJIbTaTy OOy4eHusl.
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1. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA 11O JUCIUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Llenb OCBOCHMS OUCHUIUIMHBI — JOCTHXKEHUE IUIAHUPYEMBIX PE3yJabTaToB 00ydeHus (Tab-
muna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHKEHUS KOMIIETCHLIUA U LENbI0 pean3aluu
OIIOII.

JlucimiimHa BXOJUT B COCTaB 4YacTH 00pa3oBaTeNbHOW MPOTrpammbl, (HOpMHpPYEeMOi
YY9aCTHHUKaMU 00pa30BaTEIIbHBIX OTHOIIECHHUH.

Ta6ymma 1.1 — Pe3yapTaThl 00y4eHUs 110 AUCITUTUTHE

Kon, HanumenoBanue

Pe3ynpraThl 00yUEeHHS 10 JUCIIATUINHE
WHIUKAaTOpa Y yd

OIIK-5 CnocoGeH ucnonb30BaTh HHCTPYMeHTapuii popMain3anu HHKeHEPHbIX, HAY4YHO-
TeXHHYEeCKHX 32/1a4, NPUKJIAIHOE IPOrPaMMHOe o0ecniedeHue Ik MO/IeJIMPOBAHMSA M IPO-
eKTHPOBaHUs 00bEKTOB, CHCTEM M IIPOLECCOB

YMECT UCIIOJIb30BATh 3HAHUA B obacTu HMHXCHCPHBIX HAHOTCXHOJIO-
WJI-1 (OIIK-5) Ui B CBOEH HAYYHO-UCCIIEN0BATEIbCKOM, IE1arOTHYECKON U MPOU3-
3HaeT coBpeMeHHbIe HHDOP- BOJICTBCHHO-OPTaHU3AIMOHHON IesITeNbHOCTH

3HacT (byHIlaMeHTaJ'II)HLIG (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IG OCHOBBI HAHOTEXHO-
JIOTUH ¥ HAHOAMArHOCTUKU, MEXaHUKHU, ONITUKU, JIEKTPOHUKH, MUK~
POIIPOIIECCOPHOMN TEXHUKH, MPOSKTHUPOBAHUS U TEXHOJIOTHH MPUOO-
poB (MaIlIMH, CHCTEM)

MAaIUOHHBIC TEXHOJIOTUH IS
cbopa u 06padboTku HHHOP-
Malliu, CroCoObI HHTEPIIPE-

Talluy NTOJTYUCHHBIX JaHHBIX,
OCHOBHBIC BO3MO>KHOCTH

YMECT IJIAaHUPOBATH U MIPOBOAUTH TECOPCTUUCCKUC U DOKCIICPHUMCH-
TAJIBHBIC NCCJICAOBAHUs B obactu WHXXCHCPHBIX HAHOTEXHOJIOT Ui

HPUMCHCHWA IPUKITaTHBIX BJIaACCT HAaBbIKAMU COBCPUHICHCTBOBAHUA 00BEKTOB HpO(l)CCCI/IOHaJ'IL-

HIPOrpaMMHBIX CPEACTB JJIA HOM JIeATENLHOCTH, 00OCHOBAHHS HX TEXHMYECKHX XapPaKTEPUCTHK,
MOACINPOBaHUA U TIPOCKTH- OIpeIeNICHHs YCIIOBUI MPUMEHEHHUS M SKCILTyaTalluK

pOBaHUSI 0OBEKTOB, CUCTEM U

HpOTIECCOB BIIAJICET HABBIKAMH OCYIIECTBIICHUS KOHTPOJIS 33 apamMeTpamMu

HAaHOTCXHOJIOT'MYCCKUX MIPOLECCOB

PesynbTarsl 00yueHus: Mo JUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITENIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHKEHHUST KOMIETEHIMH CUUTAOTCS C(HOPMUPOBAHHBIMU MPU JOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YyJIbTAaTOB OOYUEHHUS.
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2. OBBEM JUCHUTLIAHBI

OO0BeM TUCHMIIIIMHBI COCTABIISET 4 3aUeTHbIE €MHHULIBL.
Hwxe npuBeneHo pacnpeaeneHue o0mero o0beMa AMCHUIUIMHEI (B aKaIeMHUYECKUX Yacax)
B COOTBETCTBHUHM C YTBEPKICHHBIM Y4EOHBIM IIJIAHOM.

dopma 00yueHus
Buner pabor Oq; ul
ceMecTp

Konmaxmmnas paboma 36

3aHATHS JICKIIMOHHOTO TUIIA 16

11a00paTOPHBIC 3aHATHUS 16
MIPAKTUYECKHUE 3aHSTUS -
KypCOBOE IPOCKTHPOBAHUE -
KOHCYJIbTaIlUN 2
IIPOMEKYTOYHAsl aTTeCTalUs 2

Camocmoamenvnas paboma 108

Bcezo 144
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3. COAEP)KAHUE JUCIUIIJINHbI

Pa3nea 1. OcHOBHBIE onpe/iesieHUs] M TEPMUHBI AaBTOMATH3AIlUM HAYYHBIX HCCIeI0BaHUIT
Ilenmn aBTOMaTM3alMK HAydHbIX wHcciaenoBanuil. OOmactu npumeHeHuss ACHU.
ACHMU kak cpenctBa 00pabOTKH M 0000IIEHHS SKCIIEPUMEHTANBHBIX JaHHBIX, MOJY-
YEeHUs, KOPPEKTUPOBKU M HCCIIEIOBAHUS MOJEJNEH, UCIOJIb3yEeMbIX 3aTEM B JPYIHX
TUIIAX aBTOMAaTU3UPOBAHHBIX CUCTEM JJISl YIPABJICHUS, IPOTHO3UPOBAHUS WIIU IIPO-
EKTUPOBAHMSL.

JlaboparopHbie pabOTHI:

JIPO1. Texnuka aHamoro—uGpoBoro 1 MUQpo—aHaIoroBoro mpeodpa3zoBaHus
CamocrositenbHas padora:

CPO1. Obecrnieuenue ageKBaTHOCTA U TOYHOCTH MOJIENIEH.

Pa3nea 2. Tunossie crpykrypst ACHHU

Breruncnurensnas cucrema B ACHU, e€ dyHkum.

JlaboparopHbie pabOTHI:

JIP02. OcHOBHBIEC MPHUHIIMIIBI COMPSHKEHUS U3MEPUTENBHBIX ycTpoiicTB ¢ OBM (ma-
paJuIeNbHBINA HHTEPdEiC)

CamocTtosTenbHas padbora:

CP02. LlenTpanu3zoBanHas U uepapxuueckas ctpykrypsl ACHU.

CP03. CniocoOb! BKITIOYEHHSI BBIYHCIUTENBbHON cructeMbl B ACHU.

CP04. PexxuMm paboThl BeuncauTenbHoM cuctemsl B ACHU.

Paznen 3. llndpo-anasioroBoe u aHaJoro-uuppoBoe npeodpazoBaHue CUrHAJI0B
CtpykTypHasi cxeMa ¥ IPUHLHUIBI paboThl IU(PPO-aHATIOTOBBIX MPEeoOpazoBaTENIEH.
CrpyKkTypHast cxema W TPUHIMIBI paboThl aHAJIOro-1u@poBoro mpeoOpazoBaTes
(ALIT) ¢ nuHaMuYecKkoi KOMITEHCaIUeH.

JlaboparopHblie pabOTHI:
JIPO3. OcHOBHbBIE NMPUHILMIIBI CONPSIKEHUS] U3MEPUTEIBHBIX ycTpoiicTB ¢ OBM (1o-
cleoBaTeNbHbIN HHTEPQEIIC)
CamocrosiTenpHas padora:
CPO05. CrpykrypHast cxema u npuHimn padotsr ALIT nmocnexnoBaTensHOro npuOiIn-
KEHUSI.
CPO06. beicTpoaeiicTBIE U TOYHOCTH PaOOTHI.
CPO7. MaructpanbHble cpeacTBa cBsizu DOBM ¢ npubopamu u 060pya0BaHUEM HKC-
NEPUMEHTAJIbHBIX HUCCIIEN0BAaHUN.
Pa3nen 4. O6padorka nanubix B ACHU
ITone paccesHus JaHHBIX. PerpecCHOHHBIN aHAIN3 JaHHbIX.
CamocrosiTenpHas padora:
CP08. KoppensiinOHHBIN aHaJIU3 JaHHBIX.
CP 09. ®akTopHBIN aHATH3.
Paspnean S. IIpeacraBienne Hay4YHOH HH(pOPMALMU B rpaduyeckoM Bujae
CrniocoObl mpencTaBieHHs W300paKeHU B KoMIbloTepe. BekTopHble, pacTpoBble
u300pakeHust. OCHOBHBIE TapaMeTPhl PaCTPOBBIX HU300paKEHUI.
JlaGopaTopubie pabOTHI:
JIPO4. MHOrokaHanbHbIe CUCTEMBI BBOJIa M 00paboTKK HH(OpMaLuu
CamocrosiTenpHas padora:
CP10. Maremaruyeckoe onucanue ppakTaabHbIX H300paKECHHUH.
CP11. ®pakranbHble MOJIETN B HAYKE.
CP12. Qunbtpanus u odpadboTka nodpaxenuit. [IpeacraBnenne noBepxHocTei.
Pa3nea 6. Ilonck, HakonJIeHHe U 00pad0TKa HAyYHOH HH(pOpManuu

Y
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HayuHnble TOKyMeHTHI U u3ianusl. JJOKyMeHTHbIE Ki1acCu(UKAIIIH.
CamocTrosTenpHas padora:

CP13. MudopmarinoHHO-TIONCKOBBIC CHCTEMBI.

CP14. Hayuno-texHu4eckas naTeHTHas HH(OpMAIHsL.
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4. IEPEYEHb YYEBHOM JIUTEPATYPHI,
WH®OPMAIIMOHHBIX PECYPCOB U TEXHOJIOT UM

4.1 YyeOHnas quTeparypa

1. PerxkoB, .b. OcHOBBI HayYHBIX HCCIIEOBAaHUN U U300pETATENbCTBRA. [ DJIeK-
TpOoHHBII pecypc] — DnektpoH. nan. — CII6. : Jlanp, 2012. — 224 ¢. — Pexxum pocryna:
http://e.lanbook.com/book/2775 — 3ari. ¢ skpaHa.

2. Maiictpenko A.B. KomnbroTepHas noajaep:xka HHXKEHEPHON U Hay4yHO-
00pa3oBaTenbHON AeATEIBHOCTH [ DIIEKTPOHHBIN pecypc]: yaed. mocobue / A. B. MaiicTpeHko,
H. B. Maiictpenko. - Tam6oB: ®I'BOY BIIO TI'TY, 2013. - Pexxum gocTyna K KHUTE:
http://www.tstu.ru/book/elib/pdf/2013/maystrenko-1.pdf.

3. Maiictpenko H.B. lHpopmaIimoHHbIE TEXHOJIOTUH B HAyKe, 00pa30BaHUH U WH-
JKEHEPHOI MpakTuKe [ DIeKTpOHHBIN pecypc]: yuebHoe mocobue / H. B. Maiictpenko, A. B.
Maiictpenko. - Tam6oB: TI'TY, 2014. - Pexxum nocTyna K KHUTE:
http://www.tstu.ru/book/elib1/exe/2014/Maystrenko.exe.

4, Axkcapuna, H.A. TexHonorus noAroTOBKM Hay4HOrO TEKCTa. [ DJIEKTPOHHBIN pe-
cypc] — Dmnekrpon. man. — M. : OJIMHTA, 2015. — 112 c. — Pexum pgocryna:
http://e.lanbook.com/book/74575 — 3ar. ¢ sxpaHna.

4.2 WHTepHeT-pecypchbl, B TOM 4HCJIe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALHMOHHBIE CIIPABOYHbIE CUCTEMbI

YuuBepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHo-1ipaBoBas cucreMa «KoHcynbranT+» http://www.consultant-urist.ru

CrnipaBouHO-TIpaBoBas cucrtema «[ apant» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopus https://www.scopus.com

[TopTan oTkpbITHIX HaHHBIX Poccuiickoi deneparuu https://data.gov.ru

ba3za oTKpBITEIX TaHHBIX MUHHMCTEPCTBA TPYyAa U COLMANbHON 3auThl PO
https://rosmintrud.ru/opendata

ba3za nannbeix Hay4noii anexrponnoii 6ubmmoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX podeccHoHaNbHBIX CTaHAAPTOB MUHHUCTEPCTBA TPYAa U COIIMATBHOM 3alllu-
61 P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el qanHbIX MUHUCTEPCTBA SKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

ba3a oTkpeITEIX qanHbBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnexTponHas 6a3a ganubIx «M3mgarensctBo Jlanby» https://e.lanbook.com

DnexTponHas Oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

Basa MaHHEIX «DIeKTPOHHO-0nGmHoTeunas cuctema «5C FOPAWTY https://www.biblio-
online.ru

ba3za maHHBIX 31eKTpOHHO-0MOMoTeuHoi cuctemsr TI'TY http://elib.tstu.ru

®denepanbHas rocyiapcTBeHHas HHPOpMaIoHHas cucteMa «HannoHanbHas d1eKTpoHHas
6ubmuoreka» https://H306.pd

HanmonanbHeii mopran onnaite o0ydenus «OTkpbeiToe oOpasoBanue» https://openedu.ru

DnexkTponHas 6a3a ganubx "Polpred.com O630p CMU" https://www.polpred.com

Odunuanpublii caiit @eepanbHOrO areHTCTBA M0 TEXHUYECKOMY PETYIUPOBAHUIO U MET-

posoruu http://protect.gost.ru/
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Pecypchl 31ekTpoHHOI HH(POPMAIIMOHHO-00pa30BaTeNbHON Cpellbl YHHUBEPCUTETA Mpe-
CTaBJICHBI B JIOKAJIbLHOM HOpPMaTUBHOM akTe «llonoxkeHue 00 3IeKTpOHHONH HH(OPMAIMOHHO-
oOpa3oBaTenbHOil cpesie TaMOOBCKOI0 rOCy1apCTBEHHOTO TEXHHUECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPCHl, K KOTOPBIM 00€CIedeH 0CTyN 00yJaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJI HCIOJIb30BaHUS MHBAIMIAMU U JIMLIAMU C OTPAaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0pOBbsI, TIPUBEACHBI HAa OQHUIMATIHHOM CaliTe YHHBEpPCHTETa B pasnene «YHH-
BepcuteT»-«CBeneHns 006 00pa3oBaTenbHOI Opranu3anun»-«MarepruarbHO-TeXHUYecKoe o0ec-
MEYEeHHE U OCHAIICHHOCTh 00Pa30BaTEIHLHOrO MPOLIECCa.

CBezieHHs O JTMLIEH3MOHHOM MPOTPaMMHOM 00eCIeueHHH, UCIIOIb3yEMOM B 00pa30BaTellb-
HOM IIpoliecce, MpeCTaBIeHbl Ha O(QUIMAIbHOM caiiTe yHHuBepcuTeTa B paszzaene «O0pa3oa-
HUe»-«YuebHas paboran-«/locTynHoe mporpaMMHOe 0OecrieueHue».
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5. METOAUYECKHUE YKA3ZAHUSA
JJISA OBYYAIOIIIUXCA 11O OCBOEHUIO U CHUITJINHBI

MeToauka npenojaBaHus JAUCHUUIUIMHBI «ABTOMATH3UPOBAHHBIE CHUCTEMbl HAy4YHBIX MC-
CJIEZIOBAaHUI» MpeaycMaTpuBaeT MPOBEJIEHHE JEKIMH, JaOOpaTOPHBIX U MPAKTUYECKUX padoT,
CaMOCTOSITENIbHYIO PabOTy CTYACHTOB. TeKylHii KOHTPOIb 3HAHUH CTYACHTOB OCYIIECTBIISACTCS
C MCII0JIb30BaHUEM IKCIPECC — ONPOCOB U 3aLIUT Ja00paTOpHbIX paboT. Mtorosoit hopmoii KOH-
TPOJIS IO KypCY SIBISIETCSI K3aMEH.

Kaxnas nexkuust coAep)KUT JIOTUYECKU 3aBEPUICHHYI0 MH(GOpPMALMIO I MOCIEAYIOLIEro
npoBesieHus 1abopaTopHOil paboThl. [ TaBHOH 3amavell JIEKUUH SIBIISIETCS ONIPE/IEeICHNE HaIlpaB-
JIEHUs U3YYEHUs JaHHOTO Kypca IO KOHKPETHOH Teme, (OopMHUpOBaHHE KOHLENTYaJbHBIX TEO-
PETHYECKUX 3HAHWUM, TO3BOJISIIOIIUX CTYJEHTaM CaMOCTOSITEIbHO U3YUUTh JTOTIOJIHUTEIbHBIE Ma-
TepUaibl C y4€TOM CHEUM(PUKHM HUX HAayyHBIX M MPO(pEeCcCCHOHAIbHBIX MHTepecoB. Jlekuus, Kak
IIPaBUJIO, CTPOUTCSI B COOTBETCTBHMHU CO CIIEAYIOLIEH TUIIOBOM CXEMOM:

- BBEJIEHHE, B KOTOPOM IIpeJICTaBlIeHa 1MOA0OpKa TEOPETUUECKUX M MCTOPUYECKUX CBeJle-
HUM M0 U3y4aeMOM TEME JIEKIUU;

- IIOCTaHOBKA 3a/1a4y, COAep Kallasi NIPAKTUYECKUE IPUMEPBI U JIOTMYECKHE IIPENIIOCBUIKI
HOCIEAYIOLUX METOIUYECKUX U METOI0JIOTUYECKUX TTOJIOKEHUI;

- NIPaKTHYECKUE PEKOMEHJaluK, 00bEIMHEHHbIE 110 HAIIPABICHUSM U CIIOCOOaM pEeLIeHUs
[IOCTaBJIEHHOW MTPOOJIEMBI - B BUJI€ KOHKPETHBIX PELIEHUH, IPUEMOB U METO/IOB;

- KpaTkoe 000CHOBaHUE PEKOMEHIALUM, MpeACTaBIIeMoe, KaKk MpaBuilo, B BUJIE IIEpEUHs
HOPMAaTHUBHO-TIPABOBBIX MPEANOCHUIOK, SMIUPUUECKUX U HAYYHBIX JAHHBIX, MOATBEPKAAOIINX
IIPABOMEPHOCTD NIPEIaraéMbIX JIE€HCTBUM;

- BBIBO/IBI M 0000IIIEHHU S, TOMOTalOIINE 3aKPENUTh U3YUYEHHBIN MaTepuall, IpeaCcTaBlIsIeMble
B BH/JIE KJIFOUEBBIX MTOHATHI U NIEPEYHS BOIPOCOB JUIsl CAMOCTOSITEIbHOTO U3YYEHUS U NTOATOTOB-
KU K IPAKTUYECKUM M CEMUHAPCKUM 3aHATHSM.

B nemnsx mHTeHCH(UKAMK npoiecca 00y4eHus MHUPOKO UCIONb3YIOTCS aKTUBHBIE METO-
Il 00y4YeHUs! B BUJE CEMUHAPCKHUX 3aHATHI MO OCHOBHBIM Te€MaM AMCLUMILIMHBI, 00CYyXIEeHUE
CUTyallull C HWCIOJB30BAHUEM MYJIBTUMEIUIHBIX cpencTB. HeoTbemiieMoil 4acTbro H3y4dEHMS
JTUCIIUIUIMHBI SBIIIETCS YMEHHUE padoTaTh CO CIPaBOYHON U HOPMATUBHOM JTUTEPATypPOH.

Pexomenayrorcs cneayromue GopMbl KOHTPOIJIS TEKYILEH yCIIeBaeéMOCTH CTY/AEHTOB:

MepUONYECcKast MPOBEPKA KOHCIEKTOB JIEKIIHI;
KOHTPOJIbHBIN OIPOC CTYEHTOB Ha JEKIHIX U Ja00paTOPHBIX paboTax;

IIPOBEPKa MOJHOTHI U KayecTBa BHINOJHEHUS 33/JlaHUl Ha CaMOCTOSITEIbHOE U3yYEHUE OT-
JIEJIBHBIX BOIIPOCOB M TEM II0 PEKOMEHI0BaHHOW JINTEPATYpE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Jlise KauecTBEHHOro 00pa3oBaTEIBHOIO IMPOIEcca MO BCEM BUAAM YYEOHBIX 3aHATHN B
paMKax JUCLHUIUIMHBI MCIOJB3YIOTCA ayAUTOPHH, KaOMHETHI U J1abOpaToOpuy, OCHAILEHHbIE He-
00X0JIMMBIM CHIENUAIN3UPOBAHHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM:

HaumMmeHoBaHue crienmajbHbIX
oMelIeHu

OCHAaIIIEHHOCTD CIIEIMAILHBIX IIOME-
11 (307044

[epedyeHs MUIICH3MOHHOTO POTrPAMMHO-
ro obecrieycHus / PeKBU3UTHI MOATBEP-
JKIAIONIETr0 TOKYMEHTa

1

2

3

VYueOHble ayAUTOpUHU AJIsl TIPOBeE-
JICHUS! 3aHATHH JIEKIIMOHHOTO THUIIA

Meobernb: yuebHas MeOenb

TexHUYEeCKHE CpencTBa: DKpaH, Mpo-
eKTOp

VYuebHast ayauTopusi sl HpPOBe-
JICHUSI  3aHATHH  JICKI[MOHHOTO,
CEeMUHAPCKOTO THUIIA, TPYIIIOBIX U
WHIUBHUIYAIbHBIX KOHCYJIbTALHH,
TEKYIIEro KOHTPOJSI M MPOMEKY-
TouHOU arrectanuu (146/J14)

Mebenp: yaebHas mebenb

TexHudeckue  CpencTa:  JOCKa,
9KpaH, HACTOJIBbHBIN TOKapHO-
BUHTOPE3HbIH CTAHOK, THUIOBBIC [Ie-
Tad MAIIMHOCTPOUTEIBHBIX POU3-
BOJICTB: BaJlbl, 3yOuaThle KoJjeca,
BTYJIKH, (DIIAHIIbI, JUCKH

HayuHno-uccnenoBatensckas
nabopatopus (146/J13)

MebGenb: yueOHas Mebeb

Kommnexr CIIELUAIU3UPOBAHHOU
MeOemnu: 1abopaTOpHBIC CTOJIBI, KOM-
NBIOTCPHBIC CTOJIbL

TexHuyeckne cpeacTBa: JUIKOTOD,
cuekrpodoTtomerp, portarop, pH
MeTp, ¢uroopar, neHtpudyra, mar-
HHUTHAs MeIaJIKa, BECHI

MS Office, Windows / KopnioparusHsie
aKaJeMHYecKHe JINICH3UH OeCCpodHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643,;

AutoCAD 2009-2011 / beccpounas Jlu-
nensust Nel110000006741 [lorosop
Nel11580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusiii kommiueke T-FLEX / JIu-
nens3us NeODE36697 6eccpounas roc.
koHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

st caMoCTOSITENbHON paboThl 00YYarOMIUXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbIO, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «/HTepHeT» u obecredeHreM JIOCTyIa B SJIEKTPOHHYIO MHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaunmeHnoBaHue noMenieHui

CaMOCTOATENIFHON PabOTH 00yUarOIINXCs

JJIA

JaIOIIUXCS

OcCHaIeHHOCTh TOMEIIEHUH 115
CaMOCTOSATENIFHON paboTHI 00y-

IlepeueHb NULIEH3MOHHOTO NPO-

rpaMMHOro obecneuenus / Pex-

BU3UTHI IIOATBEPKIAOIIETO J10-
KyMeHTa

1

2

3

Mebenb: yuebnas mebens

KomMmmiexT cnennannzupoBaHHOR
MeOCIH: KOMNbIOMEPHbLE CHLO.Ib

Yuraneusiit 3a1 Hayunoit 6nbmmorexu TI'TY

TeXHUUECKUE CPENICTBA: KOMNbIO-
MEPHAsL MEXHUKA C ROOKIOUEHUEM
K UHGhopmayuonHo-
KOMMYHUKAYUOHHOU cemu « Hn-
mepHem» u 0OCMynom 6 2ieK-
MPOHHYIO UHPOPMAYUOHHO-
obpaszosamenviyio cpedy oopaszo-
8amMenbHOU Opeanu3ayul, eeod-
Kamepul, KOMMYHUKAYUOHHOE
o0bopyodosarue, obecneyusaioujee
docmyn k cemu uHmepHem (npo-
600HO€e coeduneHue u becnposoo-
HOe coeOUHeHUe N0 MEeXHOIOSUU

Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ned49487340

Microsoft Office2007 JInuensus
Ne49487340

KomnsroTepnslii kiace

Mebenb: yaeOHas MeOeib

Microsoft Windows XP JIunen-

S
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(aym. 333/A) Kommnexr cnennanusupoBannoit (3ust Ne44964701

Mmebenu: kommbroTepHbie ctonel  [Microsoft Office 2007 Jlunensus
Texumueckue cpencTa: Kommbio- |[Ned4964701

TEpHasl TEXHHUKA C TIOAKITIOYCHIEM
K HHPOPMALIMOHHO-
KOMMYHHMKallMOHHOH cetn «H-
TEPHET» ¥ JOCTYIIOM B AJIEKTPOH-
HY0 HH(POPMAIMOHHO-
o0pazoBaTenbHyI0 cpeay oopaso-
BaTEJILHON OpraHu3aIuu, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecreurBarolee
JIOCTYTI K CETH MHTEPHET (Ipo-
BOJIHOE COCIMHEHHE 1 Oecrpo-
BOJIHOE COCIMHEHHE M0 TEXHOJIO-
run Wi-Fi)

— 10—
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7. TEKYIIIM KOHTPOJIb YCIIEBAEMOCTH 1
ITPOMEXYTOYHASA ATTECTAIUA

[TpoBepka JOCTHKEHHS PE3YILTATOB OOYUCHHS 110 JUCIUILINHE OCYIIECTBIISICTCS B PAMKaX
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MMPOMEXKYTOUHOU aTTECTALUH.

7.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0si MEPOIPUSITHS IO OIEHUBAHUIO BBI-
MIOJTHEHUsI JTA0OPaTOPHBIX paboT. MeponpusaTHs TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH MIPHBEICHBI
B Tabnuie 7.1.

Tabmuna 7.1 — MeponpusiTisi TEKYIIET0 KOHTPOJISl yCIEBAeMOCTH

0603-
HAdCHIe Haumenosanue dopma KOHTPOIA

P01 TexHuka aHanoro—1MGpPoOBOTO U MUPPO—aHATIOTOBOTO MTPEOO- 3almTa
pa3oBaHUs

P02 OCHOBHBIE MPUHIIUIIBI COMPSKEHUS U3MEPUTETBHBIX 3aImTa
yctpoiicte ¢ DBM (napaienbHblii HHTEpQEiic)

P03 OCHOBHBIE MPUHIIUIIBI COMPSKEHUS U3MEPUTETBHBIX 3almTa
yctpoiictB ¢ 9BM (mocnenoBarenbHblil nHTEpdEiic)

JIPO4 |MHorokaHaJgbHBIEC CHCTEMBI BBOJIA M 00paOOTKH WH(BOpMAIHN 3an[uTa

7.2. IIpoMeskyTOYHAS aTTeCTALUS
@®opMBbI TPOMEKYTOUHOHN aTTeCTAlMH M0 AUCLUILIIMHE TPUBEACHBI B Tabmuue 7.2.

Tabnuia 7.2 — @opMbl IPOMEKYTOUYHOM aTTeCTAIIIU

0O603- ®dopma
Ounas
HauYCHUE OTYETHOCTH
Ok301 DK3aMeH 2 ceMecTp
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8. ®OHJ OHEHOYHBIX CPEJACTB

8.1. OneHo4HbIe cpeacTBA

OLieHOYHBIE CPEeICTBA COOTHECEHBI C pe3yJbTaTaMu 00YYEHUs IO JTUCHUIIIMHE U WHUKAa-
TOPaMH JTIOCTUKEHUSI KOMIIETEHIIM.
HJI-1 (OIIK-5)
3HaeT coBpeMeHHbIe MH(OP-MANUOHHbIE TEXHOJIOTUM JJI5 cOopa u 00padoTku uHdopma-
MU, CIOCOObI HHTEPNPETAIUH MOJY4YEeHHBIX JAHHbIX, 0CHOB-HbI€ BO3MOKHOCTH IIPpUMeEHe-
HHS PUKJIAJAHBIX IPOrPAMM-HBIX CPEACTB VISl MOAEIMPO-BAHUSA U IPOCKTHPOBAHUSA 00b-
€KTOB, CHCTEM M NPOILIECCOB

PesynbraTel 00y4deHust KoHTposabHbIE MeponpusTHs

yMeeT MCIOJb30BaTh 3HAHUS B 001aCTH HH)XEHEPHBIX HAHOTEXHOJIOTHH B
CBOEH HAay4YHO-HUCCIIEA0BATEIbCKON, IEAATOTMUECKON U IPOU3BOACTBEHHO-  |OKk301
OpPraHU3allMOHHON AEATENBHOCTH
3HaeT pyHIaMeHTaIbHbIE (PU3NKO-XMMUYECKHE OCHOBBI HAHOTEXHOJIOTUH U
HAaHOAMATHOCTUKHU, MEXaHUKH, ONITUKH, IEKTPOHUKH, MUKPOIIPOLECCOPHON |9x301
TEXHUKH, TPOSKTHPOBAHNSI U TEXHOJIOTHH MPUOOPOB (MAIIUH, CUCTEM)
YMEET IIAHUPOBATH U IIPOBOAUTH TEOPETUUECKHUE U IKCIIEPUMEHTAIIBHEIE Ok301
WCCIIEIOBAHUS B 00JIACTH MH)KEHEPHBIX HAHOTEXHOJIOTHI JIP01, JIP0O2, JIPO3, JIPO4
BJIaJiceT HABBIKAMH COBEPIICHCTBOBAHUS OOBEKTOB MPO(eCCHOHATBHOM fesi-
TEIHHOCTH, 00OCHOBAHUS MX TEXHUYECKHUX XapPaKTEPUCTUK, OTPEACTICHIS JIPO1, JIPO2, JIPO3, JIPO4
YCIIOBUI IPUMEHEHHUS U SKCILTyaTallul
BJIAACCT HABbIKaAMU OCYHICCTBJICHUA KOHTPOJIA 3a IapaMEeTpaM HAHOTECXHO-
JIOTMYECKHUX IPOLIECCOB

JIPO1, JIPO2, JIPO3, JIP04,

Bomnpocs! k 3amute nadopatopHoii padotsr JIPO1

1. OGBsicHUTE IPUHITUIIBI PA0OTHI aHATOTO-IIM(PPOBOTO MPEeoOpa3oBaTEINS

2. OOBsicHUTE NPUHIMITEI PabOTHI IU(PO-aHATIOTOBOTO Mpeodpa3zoBaTes

3. [IpuBuaHTE IPUMEPHI AHAIOTO-IIUPPOBOTO U MU (PPO-aHATIOTOBOTO ITPEOOPa30BAHUI

Bomnpocs! k 3amute nabopatopHoii padotsr JIP02

1. OObsicHUTE NpUHLIMI PpabOTHI TPOrpaMMHUpPYEMOTro napaieiabHoro nurepgeiica (IITHN)

2. Kak opranusoBaH BBOJI/BBIBOJI NTapajlIeNbHOM HHOpMaUK pa3nudHoro popmara?

3. Kakum 006pazom BO3MOKHO CONPSHKEHHE MUKPOIIPOIIECCOPa CO CTaHIAPTHBIM TepHude-
pHitHBIM 000pyI0BaHHEM?

Bompocsr k 3amure 1abopatopHoii padoTst JIPO3

1. OO®bscHUTE aNrOpUTM IIpUEMa U Iepeiadn JaHHbIX ¢ oMollbio nHTepgeiica RS-232C.

2. Kakum 00pa3om MpoMCXOAUT MPOrpaMMHAS pEeTH3alUI0 TPUEMA U Tiepeaaddl JaHHBIX
¢ nomolbio uaTepdeiica RS-232C?

Bompocs! k 3amute 1adoparopHoit padotsl JIP04

1. OObscHUTE IPUHIMITBI PAOOTH MHOTOKaHaTbHOTO ALITT/ITATT?

2. OOBsicHUTE TPUHIIHIT paOOTHI YHUBEPCATBHOH IIaThl BBOJa-BbiBoana PCI mmHe

3. Kakue anmapaTHO-IIporpaMMHBbIE PEIICHUsI UCIIOIb3YIOTCS JJIs1 aBTOMATH3aIK U3Mepe-

HUH 1 CO3/IaHMsI aBTOMAaTU3WPOBAHHBIX CUCTEM YITPABIICHHS TEXHOJIOTHIECKAMH TPOIIECCAMU

Teopernueckne BONpocs! K 3k3aMmeny Jk301

1. Ilenu aBTOMATH3AIMM HAYYHBIX UCCIIEIOBAaHUM.

2. O6mactn npumenenuss ACHU.

3. ACHMU xak cpenctBa 00pabOTKH U 000OLIEHHS SKCIIEPUMEHTANBHBIX JaHHBIX, MOJIy4e-
HUS1, KOPPEKTUPOBKU U MCCIIEIOBAHUS MOJIENEH, UCIONb3YEMbIX 3aT€M B JPYTruX TUIAX
ABTOMATH3UPOBAHHBIX CHUCTEM Ui YIPABJICHUS, MPOTHO3ZHPOBAHUS WM MPOEKTUPOBA-
HUSL.
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4.

NG

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Breruncnurensnas cuctema B ACHU, eé dynknuu. [{enTpann3oBanHas u uepapxuaeckas
cTpyktypsl ACHU.

CriocoObl BKJIIOUEHHUS BHIUUCIUTENBHOM cucTtembl B ACHU.

Pexxum paboTh! BeruncautenbHoi cuctemsl B ACHU.

CtpyKTypHas cxema U MPUHIMIIBI paboThl HU(PO-aHATIOrOBBIX Mpeodpa3oBaTenei.
CrtpykTypHasi cxeMa U MPUHIMITE pad0THl aHAIOTO-TI(poBOTO TTpeodpazoBates (ALIT)
¢ IMHAMHWYECKOU KOMIIEHCAIUEH.

CrpykrypHas cxema u npuHiun padotsl ALl nociaenoBaTenbHOro npuOIM>KEeHuUsI.
BricTpozeiicTBre 1 TOUHOCTH pabOTHI.

Marucrtpanbhbie cpeacta cBsizu OBM ¢ mpubopamu u 060pyaoBaHHEM SKCIIEPUMEH-
TJIbHBIX UCCIICIOBAHUM.

[Tone paccesHus JaHHBIX.

Perpeccronnblii aHaau3 JaHHBIX.

. KoppenaunonHslil aHaau3 TaHHBIX.

@DaKkTOPHBINA aHAIN3.

CriocoOsl mpeicTaBIeHHs] U300paKEHUN B KOMIIBIOTEPE.

Bekropnsie, pacTpoBble H300paKEHMUS.

OcHOBHBIE TapaMETPhI PACTPOBBIX U300paAKECHHIA.

MatemaTuueckoe onucaHue ppaKkTaabHbIX U300paskeHUH.

@®pakTanbHble MOJICTH B HAYKE.

OunpTpanus u 00padoTka nzodpaxenuil. [IpencraBnenrne noBepxHoCTEN.

HayuHnble TOKyMEHTHI U U3/1aHUSI.

JIOKyMEHTHBIC KIIaCCHU(PUKAIINH.

NubopmaninoHHO-TTONCKOBBIE CUCTEMBI.

Hayuno-TexHudeckas nareHTHasi iH(pOpMaIusi.

8.2. Kputepuu u mKaJIbl OleHUBAHUS

Kaxxnoe MepornpusiTue TeKyIero KOHTPOJIs yCIIeBaeMOCTH OLIEHUBAETCS MO IIIKaJle «3auTe-
HO», «HE 3a4TCHOY.

OrneHka «3a4TeHO» BBICTABISETCS 00yJaroIIeMycs PU BBIIOJIHEHUU BCEX YKa3aHHBIX I10O-
kazateneit (Tabnuia 8.1), momyckarTCs HECYIIECTBEHHbIE HETOYHOCTH B M3JI0KEHUH U 0(POpM-
JICHUH MaTepuala

[Tpu HEeBBIMOTHEHUH XOTSI OBl OJHOTO M3 IMOKA3aTeJIe BHICTABISETCS OIEHKA «HE 3auTe-

HOY.
Tabnuna 8.1 — Kpurepun orieHuBaHusI MEPONPUATHN TEKYIETO KOHTPOJIS YCIIEBA€MOCTH
HamMmenoBanmue,
[Tokazarenn
0003HAYCHHE

naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00BEME;

Mo J1abopaTopHOW paboTe MPEACTABICH OTYET, COAEP AN HEOOXO0IUMbIE
JlaGoparopHas pacdeTsl, BEIBOJIBI, O()OPMIICHHBIA B COOTBETCTBUHU C YCTAaHOBIICHHBIMH Tpe-
pabota OOBaHUSMU;

Ha 3amuTe JJabopaTopHO pabOTHI JTaHBI IPABUIIHHBIC OTBETHI HE MEHEE YeM

Ha 50% 3a7aHHBIX BOIIPOCOB

[Ipu omneHMBaHUM pE3yIHTATOB OOYUYECHHS MO AUCITUIUIMHE B XOJI€ MPOMEXKYTOYHOU aTTe-
CTallMU UCIIONB3YIOTCS CIAEAYIOINE KPUTEPUU U LIKATIBI.

Ox3ameH (Ok301).

3ajaHue COCTOUT U3 2 TEOPETUUECKUX BOIPOCOB.

Bpewms Ha noarotoBky: 60 MUHYT.

13—
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OmneHka «OTIMYHO» BBICTABISIETCSI O0YYAIOMIEMYCs, €CIIM OH INIyOOKO M MPOYHO YCBOMII
IPOTPaAMMHBIN MaTepHa, UCUEPIIbIBAIOIIE, [TOCIEI0BATEIbHO, YETKO M JIOTHYECKH CTPOMHO €ro
U3J1araeT, YMEeT TECHO YBS3bIBATh TEOPHUIO C MPAKTHUKOW, CBOOOJHO CIIPABISETCS C 3aJadyaMy,
BOMPOCAMH U JIPYTMMH BHJAMH NPUMEHEHHUS 3HAHUMU, HE 3aTPYAHSETCS C OTBETOM IIPH BUIOMU3-
MEHEHHMH 33/IaHHi, UCIONB3YEeT B OTBETE MaTepHal PEKOMEHAYEeMOW JINTepaTypsl, MPaBUIBHO
000CHOBBIBAET NMPUHATOE PELICHHUE.

OreHka «XOpOIIO0y» BBICTABIIACTCS 00YJAIOMIEMYCsl, €CIIM OH TBEPAO 3HACT MPOrPaMMHBIH
Marepuall, TpaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOMyCKas CYIeCTBEHHBIX HETOYHOCTEH B
OTBETaxX Ha BOIPOCHI.

OmneHka «yIOBJICTBOPUTEIHHO» BBICTABISCTCS OOYYaIOIIEMYCs, €CIM OH MMEeT 3HAHMS
TOJBKO OCHOBHOTO MaTepuajia, HO HE YCBOMJI €ro JeTaiei, AOIMyCKaeT HETOYHOCTH, HEJOCTa-
TOYHO NPaBWIbHBIE (OPMYIMPOBKH, HAPYLICHUS JOTUYECKOU IMOCIE0OBATEIBHOCTH B H3JI0XKE-
HUH [IPOrPAaMMHOTO MaTepHaia.

OrneHka «HEy10BJIETBOPUTEIbHO» BBICTABIIAETCS 00ydaroleMycsi, KOTOPbIH HE 3HAaeT 3Ha-
YUTEIBHON YacTH MPOTrpaMMHOI0 MaTepHaia, JOMyCKaeT CYIIECTBEeHHbIE OMIMOKH B OTBETaX Ha
BOITPOCHI, HEYBEPEHHO.

PGSYHBTaT 06y‘~IeHI/I$I o AUCHUIUIMHE CUHUTACTCA NJOCTUTHYTBIM IIPHU IMOJIYYCHHUU 06yqa10—
HUMCA OLUCHKHU «Ba4YTCHO», «KYAOBJICTBOPHUTCIbHOY, «XOPOIIO», KOTIUYHO» I10 KaKAOMY U3 KOH-
TPOJbHBIX MCpOHpHﬂTHﬁ, OTHOCAIINXCA K JaHHOMY PE3YJIbTATy 06y‘ICHI/I${.

14—
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu

OIIOIL

JlucuumuiiHa BXOAUT B COCTaB 0053aTENIbHON YacTH 00pa30BaTeIbHOM MPOrPAMMBI.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 10 JUCHUTUINHE

Kox, HammeHoBaHHE
WHJUKaTOpa

PCSy.TIBTaTBI O6y‘iCHI/IH 110 JUCHHUITIIINHE

OIIK-1 CnocoGeH cTaBUTH U pelIaTh HHKeHEPHbIe H HAYYHO-TeXHUYeCKHe 3aa4u B 00.1a-
CTH HAHOMHKEHEPHHU M HOBBIX MEIUCIHUNIMHAPHBIX HANIPABJIEHUSIX HA OCHOBE ecTe-
CTBEHHOHAY4YHbIX U MaTeMATHYeCKHUX MojieJieil

NJI-1 (OIIK-1)

YMeer cTaBUTh 1enu U Ghop-
MYJIMPOBATh 3a7a4M, CBA3aH-
HBIE ¢ opranu3aiuei mpodec-
CHOHAJILHOM JESITCIILHOCTU B
Hay4HbIX MCCIIEJOBAaHUN, CO-
CTaBJISITh OTYETHI 110 PE3YJIb-
TaTam MPOBEJCHHBIX HUCCIIEe-
JIOBaHUI; aHAJIM3UPOBATH pe-
3yJIbTaThl UCCIIEJOBAHUN,
BKJIIOYAsi IOCTPOCHHUE MaTe-
MaTHYECKHUX MOJIeel 00beKTa
HCCIICTOBaHUM

3HAHUe NPUHYUNOB MAMEMAMUYEecK020 MOOeIUPOBAHUS OCHOG-
HbIX NPOYECco8, OMHOCAUUXCSL K NPOGecCUOHAILHOU cghepe

VMeHUe NpUMeHsImb Memoobl MAMeMamuiecko2o MooeIuposa-
HUsL OJ1s peuieHusi NPUKIAOHBIX 3a0a4 8 NPpophecCUOHAIbHOU Oe-
SAMENbHOCMU

8l1a0eHUe HABBIKAMU MAMeMAmuiecKko20 ONUCAHUS OCHOBHbIX
npoyeccos, OMHOCAUUXCSL K NPOGhecCUOHANbHOUL cghepe

Kon, HaumeHnoBanue
WHJIKaTopa

Pe3ynbrarel 00y4eHUs IO TUCIUILTAHE

OIIK-5 Cnoco6eH ucnonbp30BaTh HHCTPYMEHTApHid opMann3anuu HHKEHEPHbIX, HAY4YHO-
TeXHHYECKHX 32/1a4, MPUKJIA[HOE IPOrPaMMHOe o0ecniedeHue I MOIeJIMPOBAHUS U NPO-
eKTHPOBaHUsI 00bEKTOB, CHCTEM H IPOILIECCOB

NJI-1 (OIIK-5)

3HaeT coBpeMeHHbIe HH(DOP-
MAaIMOHHBIE TEXHOJOTUH IS
cbopa u 06paboTku uHpop-
Malliu, CIIocoObI HHTEpIIpe-
TaIlU¥ TIOJYYCHHBIX TAHHBIX,
OCHOBHBIE BO3MOXHOCTHU
MPUMEHEHUS TTPUKIIATHBIX
IIPOTPAMMHBIX CPEJICTB JIJIs
MOJICTTUPOBAHUS U MPOCKTH-
pOBaHUS 0OBEKTOB, CHCTEM H
IIPOLIECCOB

3HAHUe AHATUMUYECKUX U YUCTEHHBIX Memo008 peuletus Oug-
Gepenyuanvubix ypasHeHutl, UCNOIb3YeMblX 8 Mamemamuye-
CKUX MOOEIAX, OMHOCAUWUXCSL K NPODeCcCUOHANbHOU cghepe

YyMeHue hopMyauposams NOCMAHOBKY 3A0a4 MAMeMAMUYecKo-
20 MOOeNUpPOBaHUsT MEXHOI02UYECKUX Npoyeccos 8 obaacmu
HAHOMEXHON02UlL

gnaoeHue HABbIKaAMU MAMeMAmu4eckoe0 ONUCAHUS OCHOBHBIX
MEeXHON02UYEeCKUx npoyeccos 6 obnacmu HaHOMeEXHOL02UlL

PesynbpTaThl 00yueHus: O TUCIUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX BH-
JIOB KOHTAaKTHOM M CaMOCTOSTEIbHOM pabOThl 00YJarOMIMUXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM IITAHOM.
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I/IH,I[I/IKaTOpBI JOCTHXKCHU A KOMHCTCHHI/Iﬁ CUHUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I IIpu JOCTUKEC-
HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yqu1/1;1.
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2. OBBEM JJUCHUIJIUHBI

O0BeM JUCHUIUIAHEL COCTaBIAeT 4 3aueTHbIE €QUHUILILL.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKICHHBIM yUCOHBIM TTAHOM.

®opma 00yueHus
Bunpt pabot Oqf u
CeMecTp
Konmaxmmnasn paboma 52
3aHSATHUS JISKITMOHHOTO THUIIA 16
nabopaTopHbIE 3aHATHUS 16
IIPAKTUYECKHE 3aHATHUS 16
KypCOBO€ IPOCKTUPOBAHUE
KOHCYJIbTAIlNU 2
MIPOMEKYTOYHAS aTTECTAIINS 2
Camocmoamenvnas paboma 92
Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3nea 1. Beeoenue. Mamemamuueckoe mooenuposanue npoyueccos menio- u Macconepeno-
ca

Tema 1. lenu u 3a0auu mamemamuyeckozo mooeauposanus.

[lonsiTue Moxaenu u mMoaenupoBanus. Llenw u 3amaun mpenMera MaTeMaTHYECKOTO
MOJCIIUPOBAHUS.

Tema 2. Knaccugpukayusa mamemamuueckux mooeeii.

Bubl MaTeMaTuueckux MOJCIIEH.

CamocrosiTesqibHasi padora.

CPO1. Llean MareMaTH4ECKOIO0 MOJIETUPOBAHUSI.

CP02. Knaccudukarus MaTeMaTHYECKIX MOJICIICH.

Paznen 2. Cucmemnuie nooxoosl 6 mamemamuueckom MoOeIupoeanuu.
Tema 1. Cucmemot u cucmemuwlii n00xX00.
CBoiicTBa cUCTEM.
Tema 2. Kamezopuu cucmemnozo mooenupoeanus.
Crpykrypa, pyHKIus, coctossHre. CUCTEMHBIN XapaKkTep TEXHOJIOTHYECKOro 00beKTa.
CamocrosiTesibHasA padora.
CPO03. ITousaTue cucTEMHOrO IIOAXO0AA.
CP04. Kareropuu cuCTEMHOT0 MOJIEIUPOBAHMUS.

Pasnen 3. Cmayuonapusie u necmayuonapule npoyeccvl u 00vEeKnbl.
Tema 1. Cmamuueckue u ounamuueckue 00beKmel.
HemnpepsiBHbIC 1 TIEpHOIMYECKHIE TTPOIIECCHI.
Tema 2. Ouenka cmenenu HecmayuoHapHoCmMu RPOUECCOS.
KBaszucranmonapssie npoueccsl. PaBHOBECHBIE COCTOSTHUS.
CamocrosiTesbHast padora.
CP05. MaTtemaTH4yecKkre MOAEIN CTATHYECKUX U JTUHAMUYECKUX OOBHEKTOB.
CP06. Monenu KBa3uCTallMOHAPHBIX OOHEKTOB.

Pasnen 4. Knaccugpurkayus mamemamuueckux mooeneil.
Tema 1. Moodenv uoeanvnozo cmeuwienus.
OcobeHHOCTH M 00J1aCTH IPUMEHEHUSI.

Tema 2. Mooenwv uoeanvnozo évimecrnenus.

OcobeHHoCTH 1 0077aCTH IPUMEHEHUSI.

Tema 3. Aueeunvie mooenu.

Crioco0b1 BEIOOpA M OITMCAHUS JIOKAIBHBIX 00J1aCTel.

Tema 4. Komounuposannwvie mooenu.

3acToliHble 30HbI, OalimacupoBaHue, MapaIeNbHOE U TTOCIEA0BATEIHhHOE COSTUHEHUE
30H UEATHHOTO TIEPEMEIIMBAHNS U HICATLHOTO BEITECHEHUS.

IIpakTHYeckHne 3aHATHA.

ITPO1. Mopens mporiecca uaeanbHOTO CMEIICHHS.

IT1P02. Monens npouecca UA€aabHOTO BHITECHEHHUS.

CamocrositesibHas padora.

CP07. Monenu uaealbHOr0 CMEIICHHUS.

CP08. Mojaenu unealsHOro BEITECHEHUS.

CP09. Sueeunsie MoeINH.

CP10. KomOuHpOBaHHBIC MOICITH.




28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

Pa3nex 5. Ilpoueccol nepenoca ynepzuu u éeuyecmea 6 nPOCmMpancmee.

Tema 1. Mexanusmol nepenoca snepzuu u 6euyecmea 6 RPOCMpancmee.

3aKOHbBI COXPAaHEHHUS YHEPTHH U BELIECTBA.

Tema 2. Ilapadonuueckue u cunepoonuueckue ypasHeHus Mamemamuieckoil usuxu.

Huddepennmnanbaoe ypapHenue @ypre-Kupxroda. YcaoBus 01HO3HAYHOCTH.

I[IpakTHyeckne 3aHATHSA.

ITP03. 3akoHBI COXpaHEHHUS SHEPTHH U BEIICCTBA.

[TP04. Ypasuenune @ypre-Kupxroda.

JlabGoparopHblie padoThlI.

JIPO1. MaremaTnueckast MOAEIb CTAlIMOHAPHOTO OJTHOMEPHOTO MpoIlecca MepeHoca Teria
TEIUIONPOBOAHOCTHIO.

JIP02. Maremaruyeckasi MOJIENIb CTAIIMOHAPHOTO OJHOMEPHOI0 MpoIlecca MepeHoca Termia
TETUIONMPOBOAHOCTHIO MTPHU HATUYHH 00BEMHBIX UCTOYHHUKOB TEILIA.

CamocrosiTesibHast padoTa.

CP11. ®usnueckue MexaHU3Mbl IEPEHOCA SHEPTUU U BEILIECTBA B IIPOCTPAHCTBE.

CP12. YpaBHEeHHUE TEIIIONPOBOTHOCTH.

Pasnen 6. Memoowt pewienus 3a0au mamemamuyeckoii (pu3uKu ¢ YACMHBIX HPOU3BOOHDBIX.
Tema 1. Tounsie ananumuyeckue memoowvl peuwienusn oughghepenyuanbHovix ypagHeHuil.
Mertona pasneneHusi nepeMeHHbIX. MeToJ] KOHEUHBIX WHTETPAIbHBIX MPEOOpa3OBaHUM.

CobcTBeHHbIE Uncia U COOCTBEHHbIE (DYHKIIMH.

Tema 2. Ilpubnuscennvie memoowt peuienus ouggepenyuanbHbIX ypasHeHuil.
YucneHHble METObI penieHus AuddepeHinaibHbIX YpaBHEHHH B YaCTHBIX MTPOU3BOHBIX. [1o-
HSTHE 0 KOHEYHO-PA3HOCTHBIX aHayorax auddepenunanbHbix onepatopoB. KoncepBatuBHbie
cxeMsl. [ToHsTHE 00 YCTOWYMBOCTH U CXOAUMOCTH pPEIICHU.

JlaGopaTopHble paGoThI.

JIP03. Maremaruueckast MOJIeSIb HECTAI[HIOHAPHOTO OJTHOMEPHOTO MPOLECcCa MOJIEKYJISIp-
HoU 1udPy3un.

JIPO4. MaremaTnueckasi MOAEIb OJHOMEPHOTO CTALIMOHAPHOI'O MPOLIECCa KOHBEKTUBHOTO
Terio(Macco)nepeHoca.

CamocrosiTesbHast padora.

CP11. Meton pa3zneneHus IepeMEHHbIX.

CP12. KoHeuHO-pa3HOCTHBIE aHAJIOTH AU PepeHIIHaTbHBIX ONIEPaTOPOB.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. bap6oTeko A.M. OCHOBBI TEOPHH MAaTEMAaTHYECKOT'O MOJICTUPOBAHKS: yaeOHOE TTocOoOre
s By3oB / A. U. bap6oteko, A. O. I'maneimkus. - Crapsiit Ockon: THT, 2013. - 212 c.

2. Kynukos I'.M. MaTtemaTudyeckoe MOACIUPOBAHNE MEXaHHYECKUX KOJICOAHHI U MpoIiec-
COB TeruIoMaccornepenoca: yueoHoe mocobue s By3os / . M. Kynukos, A. JI. Haxman; Tam6.
roc. TexH. yH-T. - Tam6o0B: ®I'bOY BIIO "TT'TY", 2013. - 96 c.

3. MareMaTu4eckoe MOJCIUPOBAHKUE MPOIECCOB U allapaToB XUMUYECKUX, MMUIIEBLIX H
OMOTEXHOJIOTHYECKUX MPOU3BOJICTB: ydeOHOe rmocodue st crya. Hamp. 260100, 240700 / J1. C.
HBopeuxuii, C. U. JIBopenkuii, E. B. [lemkosa, M. C. Temnos. - Tam608B: U3a-80 ®I'EOY BIIO
"TT'TY", 2014.

4. JIamko B.M. MaTemaTnueckoe MOAETUPOBAaHUE U AJITOPUTMH3AIIMA 3a/1a4 TEIUIOIHEP-
TeTHKHU [DJEKTpOHHBINA pecypc]: yuebHoe nmocobue / B. . Jlsmkos. - Tam6os: ®I'BOY BIIO
"TTTVY", 2012. — Pexnm J0CTyIa K KHMUTIE:
http://www.tstu.ru/book/elibl/exe/2012/lyashkov_a.exe

5. MogenupoBanue cucteM: ydeOHoe mocobue s By3oB / U.A. Enuzapos [u ap.]; Tamo.
roc. Texs. yH-T. - Tam6os: ®I'BOY BIIO TI'TY, 2011. - 96 c.

6. NoparumoB .M. OCHOBBI KOMITBIOTEPHOTO MOAEIMPOBAHNS HAHOCUCTEM: yueb. I0Co-
6ue ns By3oB / .M. U6parumos, A.H. Kosmios, FO.®. Hazapos. - CII0.: JIans, 2010. - 384 c.

4.2. llepuoguyeckasi Jureparypa

1. )KypHai BBIYMCINUTENIBHOM MAaTEMAaTUKU M MaTeMaTH4eckoi gusuku: Exemecsunblil nepro-
nuaeckuit xxypHan / PAH. U3naetcs ¢ 1961 r. — 12 pa3 B rox.

2. Maremaruueckoe MojienrpoBanue: ExxeMecsunbiit neproanyueckuii )xypuan / 3naercs ¢
1989 r. — 12 pa3 B roa.

4.3. IuTepHeT-pecypchl, B TOM YHCJI€e COBPeMEHHBbIe MPogdeccHoHaNbHbIE 0a3bl JaH-
HBbIX H HH(OPMALHOHHBIE CIIPABOYHbIE CHCTEMBbI

Yuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas crcrema «KoHcynpTant+H» http://www.consultant-urist.ru

CnpaBouHo-mipaBoBas cucrema «[ apanT» http://www.garant.ru

basa nannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oTkpbeITBIX gaHHBIX MuUHHCTEpPCTBA Tpyla U COLNMAIbHOW 3ammTel PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoit anexkrponnoii ouomuorexn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccnoHanbHbBIX CTaHAApTOB MHUHMCTEPCTBA TPYy/la U COLIMATIBLHON 3alllu-
o1 PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

bazbr qanabIx MUHUCTEpCTBA SKOHOMUYECKOTo pa3Butus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3za naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «ONeKTpOHHO-OMOMMOTeUHas cuctema «IbC FOPAWT» https://www.biblio-
online.ru
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Basa maHHbIX 37eKTpOHHO-0MOaHOTeUHOM cuctemsl TT'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpopMalnonHas cucrema «HanmoHnanbHas 3JeKTpOHHAs
o6ubmuoreka» https://H36.pd

HaumonanbHeIi mopran onnaitH o0ydenust «OTkpbiToe oOpazoBanue» https://openedu.ru

DnexTponHas 6a3a ganuex "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbabiil caiit @enepanbHOTO areHTCTBA MO TEXHHUECKOMY PETYJIHMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchl 2nekTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Mpe-
CTaBJICHBI B JIOKAJIbLHOM HOpPMaTUBHOM akTe «llonoxkeHune 00 3MeKTpOHHONW HH(POPMAIIMOHHO-
oOpa3zoBaTenbHOil cpeie TaMOOBCKOI0 rOCYy1apCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeIbHBIE PECYPChI, K KOTOPBIM OOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJIS MCIOJb30BAHMUS MHBAIMIAMHU U JIMIAMHU C OTPAaHUYECHHBIMHU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CaliTe YHHBEPCUTETa B pasfeiie «YHH-
BepcuteT»-«CBenenus 06 o0pa3oBaTeabHONM OpraHu3alun»-«MarepuanbHO-TEXHUYECKOe oOec-
NIEUYEHHNE U OCHAIIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCay.

CaeneHus 0 JIMIIEH3MOHHOM MPOTPaMMHOM OOecTieueHUH, UCII0Ib3YeMOM B 00pa3oBaTeib-
HOM TIpoIlecce, MpeACTaBlIeHbl Ha OQHUIMAIBHOM caiiTe yHHBepcuTeTa B paszaene «OOpas3oa-
Hue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

IlnannpoBaHue U OPraHu3anysi BpeMeHH, He00X0AUMOro 1JIsl H3yYeHUs
AUCHHUILINHBL.

BaxxHbIM yClIOBHEM YCIIEHIHOTO OCBOCHMS JMCLUMIUIMHBI SBIAE€TCA co3laHue Bamu cu-
CTEMbI MMPAaBUIILHOM OpraHu3alliy Tpy/Aa, MO3BOJISIONICH paclpeeuTh Y4eOHYI0 Harpy3Ky paB-
HOMEpHO B COOTBETCTBUHU C TpaduKoM 00pazoBaTeIbHOIO mpoiiecca. bompiryio moMoIs B 3ToM
MOXET OKa3aTh COCTaBJIEHHUE IIaHa pabOThI Ha CEMECTp, MeCsIl, HEJeNto, JIeHb. Ero Hanmuuue
MO3BOJIUT MTOJAYUHUTH CBOOOIHOE BpeMs 1IeJIAM Y4eObl, TPYAUThCs OoJiee ycrnemHo U 3pGeKTuB-
Ho. C Beuepa Bceraa Haao pacmlpeesaTh paboTy Ha 3aBTpallHU JACHb. B KOHIIE KaXa0ro JHS
1[€JIeCO00Pa3HO MOJIBECTU UTOT PabOThHI: TIIATEIHLHO MPOBEPHUTH, BCE JIH BBIMOJIHEHO MO HaMe-
YEeHHOMY IUIaHy, He ObUIO JIW KaKUX-JTHOO OTCTYIUICHHM, a €Cli ObUIH, TI0 KaKOW NMPUYMHE OHU
npousonuid. HyHO OCyIIeCTBIATh CAMOKOHTPOJb, KOTOPBIN SBJISETCS HEOOXOAUMBIM YCIOBH-
eM Bameli ycnemHoit y4eosl. Eciin 4T0-TO OCTaJIOCh HEBBITTOJIHEHHBIM, HEOOXOIUMO H3BICKATh
BpeMsl s 3aBEPIICHUS 3TOM yacTu padoThl, HE YMEHbIIas o0beMa HelenbHOro miaHa. Bee 3a-
JAHUS K IPAKTUYECKUM 3aHSATHUSM, a TAKXKE 3aaHUs, BRIHECEHHBIE HA CAMOCTOSITEIBHYIO padoTYy,
PEKOMEHYEeTCsl BBINOJHATh HEMOCPEACTBEHHO IMOCIE COOTBETCTBYIOIIEH TEMbl JEKLIMOHHOIO
Kypca, 9TO CIIOCOOCTBYET JIyYIlIeMy YCBOCHHIO MaTepHaia, MO3BOJISICT CBOEBPEMECHHO BBISIBUTH U
YCTPAHUTh «IPOOENbD» B 3HAHMSIX, CUCTEMATHU3UPOBATh paHee MPOWUJIEHHBIM MaTepual, Ha €ro
OCHOBE MPUCTYIUTH K OBJIAJCHUIO HOBBIMU 3HAHUSIMHU U HABBIKAMU.

Cucrema yHUBEPCUTETCKOTO OOYYEHHsI OCHOBBIBAETCS HA PAllMOHAILHOM COYETAaHUH He-
CKOJIKMX BUJIOB YU€OHBIX 3aHSATUH (B IEPBYIO 0YEPE/lb, JCKIUNA U MPAKTHUECKUX 3aHITHI), pa-
00Ta Ha KOTOPHIX 00J1a1aeT onpeAeeHHON crielupuKOi.

IMoaroroBka K JeKUHUAM.

3HAKOMCTBO C AMCIMILTUHON MPOUCXOIUT YK€ Ha TIEPBOM JIEKIUH, rae oT Bac Tpebyetcs
HE MPOCTO BHUMAaHHE, HO U CaMOCTOsATEeIbHOE 0dopmileHne KoHcTiekTa. [Ipu paboTe ¢ KoHCTIEK-
TOM JIEKIIUH HEOOXOJMMO YUUTHIBATh TOT ()AKTOP, UTO OJIHU JIEKIIMU JAIOT OTBETHI HA KOHKPET-
HBIE BOIIPOCHI TEMBI, JIPYTHUE — JIMIIb BHISBIISIOT B3aUMOCBSI3H MEXKY SIBICHUSIMH, TTIOMOTas CTY-
JEHTY TIOHSTH TTYOMHHBIE MPOIIECCHI PA3BUTHS U3Y4aeMOro peaMeTa.

KoncniektupoBanue JeKIUNA — CJIOKHBIN BUJT By30BCKOM ay/IMTOPHOU pabOTHI, IPEANoa-
rarolMii MHTEHCUBHYIO YMCTBEHHYIO JESTEIbHOCTh CTyAeHTAa. KOHCHEKT sIBIAETCS IMOJIE3HBIM
TOTJ1a, KOT/Ia 3aliCaHO caMO€ CYIIECTBEHHOE U cienano 3To Bamu. He Hago ctpemuThes 3amnu-
caTh JOCJIOBHO BCIO JIEKIHI0. Takoe «KOHCIEKTUPOBAHUE» TPUHOCUT OOJIBIIIE BPEIa, YeM MOJb-
3bl. LlenecooOpa3Ho BHa4ase MOHATH OCHOBHYIO MBICIb, M3J1araeMyro JIEKTOPOM, a 3aTeM 3aIlu-
cath ee. XKenareapbHO 3alUCh OCYIIECTBISATh HA OJTHOM CTpaHHUIIE JTUCTA WJIA OCTaBJIss MOJIA, Ha
KOTOPBIX TIO3THEE, TTPH CAMOCTOATEIFHON paboTe ¢ KOHCIIEKTOM, MOXKHO C/EJIaTh JIOMOJTHUTEIb-
HbIE 3aMUCH, OTMETUTH HETIOHSTHBIE MECTA.

KoHcnekT nexkuuu Jiydiine moapa3aessiTh Ha MyHKTHI, COOJI0/1ast KPaCHYIO CTPOKY. ITOMY
B 00JIBIIION cTeneHn OyayT cocoOCTBOBATH BOMPOCHI IJIaHa JIEKIMH, MPEIIOKEHHBIC Tperoia-
BarensiM. CrieyeT oOpamiath BHUMAaHHE HA aKIEHTHI, BBIBOJIBI, KOTOPBIEC JENAaeT JEKTOpP, OTMeE-
yasi HanOoJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaje 3aMeYaHHUsIMH «BaXKHOY, «XOPOIIIO
3aMIOMHHTH» U T.I. MOXHO JIeJIaTh 3TO M C TIOMOIIBIO Pa3HOIBETHBIX MAPKEPOB WIIH PYyUeK, MO /I-
YepKUBasi TEPMUHBI U ONPECIICHHUS.

[enecoo6pa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHH, a0OpeBHATyp U CHM-
BoJIOB. OJTHAKO MpU JanbHeel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTYYIIE 3aMEHUTH OOBIYHBIMU
CJIOBaMH| JIJIsI OBICTPOTO 3pUTEIHLHOTO BOCIIPHUSTHS TEKCTA.

PaboTas Hang KOHCIIEKTOM JIEKIHi, BaM Bcerma HeOOXOOHMMO MCIIOIB30BAaTh HE TOJIBKO
y4eOHUK, HO U Ty JUTEpaTypy, KOTOPYIO JOMOJIHUTEIHLHO peKOMEeH10Bal JiekTop. IMeHHOo Takas
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cepbe3Hasi, KpOoIoTiIuBasi padoTa ¢ JEKIMOHHBIM MaTepUaIOM O3BOJIMT INIyOOKO OBJIAJETh TEO-
PETUUECKUM MaTEPUATIOM.
IToaroroBKa K NPAKTHYECKUM 3aHATHAM.

[ToAroToBKy K KakJOMY NMPAKTUYECKOMY 3aHITHIO BBl 10JKHBI HA4aTh C O3HAKOMJICHUS
C IUIAHOM IIPAKTHUYECKOrO 3aHATHS, KOTOPBIM OTpaXkaeT COAEpKAHWE INPEIJIOKEHHOH TEMBI.
TiarenbHOE NPOAYMBIBAaHUE U U3yYEHUE BOIIPOCOB IJIaHA OCHOBBIBAETCS HAa IPOPAOOTKE TEKY-
IIero MaTepuaa JIEKLUH, a 3aTeM U3y4eHHsl 00s13aTeIbHOM U IOMOJIHUTEIIbHON JIUTEPATypPHl, pe-
KOMEH/IOBaHHOHN K JaHHON Teme. Bce HOBBIE NMOHATHS 1O M3y4aeMOil TeMe HEe0OXOIUMO BBbI-
YUUTh HaW3yCTh U BHECTH B IJIOCCApHil, KOTOPBIH Li€1eco000pa3HO BECTH C CaMOro Hayaja H3Yy-
YeHUsl Kypca.

Pesynbprar Takoil paboThl AOIKEH NPOsBUTHbCS B Barmiel criocoOHOCTH CBOOOAHO OTBe-
TUTHh Ha TEOPETUYECKHE BOMPOCHI MPAKTUKYMa, BHICTYNIATh U Y4aCTBOBATH B KOJJICKTUBHOM 00-
CYKIECHUM BOIPOCOB M3y4acMOW TEMBI, IPABUIbHO BBIIOJIHATH NPAKTUYECKUE 33JaHUS U KOH-
TPOJIbHBIE PAOOTHI.

B mpornecce noAroToBKH K MPakTUUECKUM 3aHATHAM, Bam HeoOXxoaumo o0paTuTh ocoboe
BHHMaHUE Ha CaMOCTOSITEJIbHOE M3yYE€HUE PEKOMEHJOBaHHOM nuteparypsl. Ilpu Bceil monHote
KOHCIIEKTUPOBAHUs JICKLIMU B HEH HEBO3MOJKHO M3JI0KHUTh BECh MaTepUall U3-3a JUMHUTA AyAH-
TOpHBIX 4acoB. [losTomy camocrosiTensHas paboTa ¢ ydeOHUKAMH, YYEOHBIMH TOCOOHUSIMH,
HAy4yHOM, CIIPABOYHOMU JIUTEPATypOH, MaTepHuagaMu MEPUOJNYECKUX U3AaHuK u MHTEepHeTa sB-
asiercss HanOosee >PPEKTUBHBIM METOJOM TOJIYYEHHUS JIOTIOJHUTENLHBIX 3HAHWH, MO3BOJSET
3HAYUTENIbHO aKTUBU3MPOBATh MPOLIECC OBJAJAeHUA UH(pOopMaLuel, cnocoOcTByeT 6osee riybo-
KOMY YCBOEHHIO M3ydaeMoro Marepuaia, Gopmupyer y Bac oTHomeHne K KOHKPETHOM mpooiie-
Me€.

Pexomenaanum no padore ¢ JuTepaTypoii.

Paboty c nurtepatypoit nenecooOpa3Ho HadaTh C M3y4eHHs OOIIMX paboOT Mo Teme, a
TaK)Ke yUeOHMKOB M Y4eOHBIX 1ocoOuil. Jlanee pekoMeHayeTcs epeiT K aHaJIn3y MoHOrpaduii
U CTarell, pacCMaTpUBAIOLIMX OTJENIbHBIE aCMeKThl MpoOJeM, M3ydaeMbIX B paMKax Kypca, a
Takke OQUUIUAIbHBIX  MaTepuaJioB M  HEONyOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4yHO-
UCCIIeIoBaTeIbCKUE paboThl, TUCCEPTALINN), B KOTOPBIX MOTYT COZEPKATHCS OCHOBHbBIE BOIIPOCHI
M3y4aeMoil mpoOJIeMBbl.

PaboTy ¢ HCTOYHMKAMU HaJl0 HAUMHATh C 03HAKOMMTEJIBHOTO YTEHUS, T.€. IPOCMOTPETh
TEKCT, BBIIEIISIS €T0 CTPYKTYpHBIE eMHUIIBL. [Ipyu 03HaKOMUTEIBHOM YTEHHUHU 3aKJIaJKaMH OTMe-
YaloTCsl T€ CTPAHUIIBI, KOTOpBIE TPEOYIOT O0Jiee BHUMATEIBHOT'O H3yUEeHHUS.

B 3aBucumoctu OT pe3ynbTaTOB O3HAKOMMTEIBHOIO YTEHHS BBIOMpPAETCS AalbHEHIINMA
croco0 padoThl ¢ UCTOYHUKOM. Eciu ais pa3perieHus mocTaBlIeHHON 3a1aun Tpedyercs n3yde-
HUE HEKOTOPBIX (PparMEHTOB TEKCTa, TO HCIIOJIb3YETCS METOJ BbIOOpo4YHOro uteHus. Eciau B
KHUT€ HET MOJPOOHOr0 OrjIaBlIeHUs, cleayeT oOpaTUTh BHUMAaHUE YYEHUKa Ha MpPEIMETHBIC U
MMEHHBIE yKa3aTelH.

N36panHble (pparMeHThl UM BECh TEKCT (€CIM OH LEJTMKOM MMEET OTHOILIEHHE K TeMe)
TpeOyIOT BAYMUYHBOT0, HETOPOIJIMBOTO UTEHHUS C «MBICIIEHHOM MpopaboTKoii» MaTepuana. Takoe
YTEHHE INPEATIONATacT BBIJIEICHNE: 1) TIIaBHOrO B TEKCTE; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHHE CeAyeT 0OpaTUTh Ha TO, BHITEKAET TE3UC U3 apI'YMEHTOB UJIU HET.

Heo6xoanMo Takxke MpoaHaTU3UpOBaTh, KAKME U3 YTBEPXKIACHUN aBTOpa HOCAT Mpolie-
MaTHYHBIHI, THIOTETUYECKHUI XapaKTep, U YIOBUTh CKPBITHIE BOIIPOCHI.

[ToHATHO, YTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOJIUT JAJIEKO HE Cpasy.
Hawmnyumuii crnoco6 HayduThCs BBIICNIATH TJIaBHOE B TEKCTE, YJIAaBIMBATh MpOOIeMaTHUHBIN Xa-
paKkTep yTBEPKIAEHHI, 1aBaTh OLICHKY aBTOPCKOW MO3ULIUU — 3TO CPABHUTEIBLHOE UYTEHHE, B XOJIE
KOTOpOoro BbI 3HaKOMHTECH C pa3TUYHBIMU MHEHHUSIMU 110 OHOMY M TOMY € BOIIPOCY, CPaBHHU-
BAeTE BECOMOCTh U J0Ka3aTEIbHOCTh apI'yMEHTOB CTOPOH M JIeJlaeTe BBIBOJ O HaubOoublIeh yoe-
IUTEIHLHOCTU TOM WIJIM UHOW ITO3UIIHAU.

— 10—
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Crnenyroum stanoM paboThl € JIUTEPATYPHBIMH HUCTOUHUKAMHU SIBIISIETCS CO3/IaHUE KOH-
CIEKTOB, (PMKCHPYIOIIUX OCHOBHBIC TE3UCHI M apryMEHTH. MOXHO JeNaTh 3alyCH Ha OTACIb-
HBIX JIUCTaX, KOTOpbIE MOTOM JIETKO CHCTEMATH3UPOBAaTh 10 OTIAEIbHBIM TE€MaM H3y4aeMOro
Kypca. [Ipyroii cmoco6 — 3TO BeJACHHE TEMATHUUYECKUX TETPAJCH-KOHCIIEKTOB IO OJHOW KaKOW-
an6o teme. bonblue cnenuanbHble paboThl MOHOTPaUUYECKOTo XapakTepa Iesiecoo0pa3Ho
KOHCIIEKTUPOBATh B OTACJIbHBIX TETPAISX. 37A€Ch BaKHO BCIIOMHUTb, YTO KOHCIIEKTHI IMUIIYTCS
Ha OJHOW CTOPOHE JIUCTA, C MOJISIMU M JOCTATOYHBIM JIJISl UCIIPABIIEHUS U PEMAPOK MEKCTPOU-
HBIM PACCTOSIHHEM (ITH MpaBHJIa COOIIOMAIOTCS JUIs yI0OCTBA penakTupoBaHus). Eciau B KoH-
CIEKTaX MPUBOASTCS LIUTAThl, TO HEIIPEMEHHO JOJKHO OBITh JaHO yKa3aHUE HAa MCTOYHUK (aB-
TOp, Ha3BaHUWE, BHIXOAHBIE NaHHBIC, No cTpaHUIlB). BrmocnencTBuu 3ta mHQOpMAIMH MOXKET
OBITH UCIOJB30BaHA MPU HAMCAHUU TEKCTa pedepaTa UiIu APYroro 3a1aHusl.

Takum oOpazom, mpu paboTe ¢ UICTOYHUKAMU U JIMTEPATYPOI BAXKHO YMETh:

—  COIOCTaBIJSATh, CPaBHHUBATh, KJIACCU(MUIUPOBATH, TPYIIUPOBATh, CUCTEMATU3UPOBATh HMH-
dbopMaIruio B COOTBETCTBUU C ONPEEICHHON yueOHO 3a1aueii;

— 0000maThe MOTyICHHYIO HH()OPMAIIHIO, OIICHUBATH MTPOCTYIIAHHOE U MPOYUTAHHOC;

—  (uKcHpOBaTh OCHOBHOE COJEp>KaHUE COOOIICHU; (POpMYyTUPOBaTh, YCTHO U MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHSI; COCTABIIATH I1J1aH, (POPMYJIUPOBATH T€3UCHI;

—  TOTOBHTbH H MPE3EHTOBATH Pa3BEPHYTHIC COOOIICHUS THTIA JIOKJIAA;

— paboTtarh B pa3HBIX peKUMax (MHIWBHAYAIbHO, B Iape, B TPYIIE), B3aUMOACUCTBYSI APYT C
ApPYIOM,

—  TOJIb30BaThCs pedepaTUBHBIMU U CIIPABOYHBIMU MaTepUaIaMH;

—  KOHTPOJMPOBATh CBOU JCHCTBHUS M JECUCTBUS CBOMX TOBapHIled, OOBEKTUBHO OLIEHUBATH
CBOM JICHCTBHS;

—  o0Opamarbes 3a MOMOIIBIO, TIOMOJHUTEIBHBIMU PA3bsICHEHUSIMH K MPETNOIaBaTeNto, IPYyruM
CTyACHTaM;

—  T0JIb30BaThCS JIMHIBUCTUYECKOW WJIM KOHTEKCTYyAJIbHOM JOTaJIKOM, CIIOBAPSIMU PA3IMYHOTO
XapaxkTepa, pa3JIuyHoOro poja MojcKa3KaMu, OIOpaMH B TEKCTE (KJITFOYEBBIE CIOBA, CTPYKTY-
pa TekcTa, mpeaBapsomias “tHQopMaIus u ap.);

—  HCMOJB30BaTh TMPU TOBOPEHHH U THUChME Tepudpa3, CHHOHUMHYHBIE CPEICTBA, CJIOBa-
OTMCaHUs OOIINX TIOHITHH, pa3bsICHEHUS, TPUMEPHI, TOJTKOBAHMUSI, «CIIOBOTBOPUYECTBOY;

—  TOBTOPSATH WU NiepedpazupoBaTh peruimky codeceJHIKa B MOATBEP)KICHUU TTIOHUMAaHUSI €T0
BBICKA3bIBaHUs WJIM BOIIPOCA;

—  00paTUTHCS 32 MOMOIIBIO K COOECETHUKY (YTOUYHUTD BOIIPOC, MEPECIIPOCHUTD H JIp.);

—  HCMOJB30BaTh MUMUKY, KECTHI (BOOOIIE M B TE€X CITy4asX, KOT/Ia SI3bIKOBBIX CPEJICTB HE XBa-
TaeT ISl BRIPAKEHUS TE€X WJIM UHBIX KOMMYHUKATUBHBIX HAMEPECHHI).

IHoaroroBka K NpoMeKyTOYHOM aTTECTALMH.
ITpu moAroTOBKE K MPOMEKYTOUHON aTTeCTallUHU 1es1eco00pa3Ho:
—  BHHUMATEJIbHO M3Y4YUTh MEPEYEHBb BOMPOCOB M OMPEAEIUTh, B KAKUX UCTOYHUKAX HAXOIATCS
CBeZIeHMsI, HeOOXOIMMBIE /Ul OTBETA Ha HUX;
—  BHHUMATEJIbHO IIPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;
COCTaBUTh KpaTKHE KOHCIEKThI OTBETOB (TIJIaHbI OTBETOB).




28.04.02 «HanoumxeHepus»

«HaHOI/IH)KCHepI/Iﬂ B MAIIKUHOCTPOCHU M

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOWHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HeO6XO,Z[I/IMBIM CIICHUAJIM3NPOBAHHBIM O60py,[[0-

BaHUCM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAIIIEHHOCTD CIICIHAILHBIX TTOME-

11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb

Texuuueckue CpeacTBa 06yquI/IH:

9KpaH, MPOEKTOP, KOMIBIOTEP

y4eOHbIe ayTUTOPHUH IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenb: yaebHas mebOenb

TexHn4eckue cpeacTBa 00yICHHS:

9KpaH, IPOEKTOP, KOMIBIOTEP

y4eOHbIe ayTUTOPUHU AT
MPOBEJICHUs Ta00PaTOPHBIX PadOT

MebGenb: yueOHas Mebeb

TexHuueckue cpercTBa 00yueHHs:

9KpaH, MPOEKTOP, KOMIIBIOTEP

MS Office, Windows / KoprnopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Maple 14 / Jlnnenzus No744750 Gec-
cpouHas moroop 35-03/175 ot
21.12.2010 .

Mathcad 15 / JIunensust Ne8A 1462152
OeccpouHasi.

MATLAB R2013b / JIuuen3zust Ne537913
OeccpodHasi.

st caMOCTOSITENbHON paboThl 00YYarOMIUXCS MPEIyCMOTPEHbI MOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIECIUATM3HUPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «/HTepHeT» u obecredeHneM JIOCTyIa B dJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanmeHoBanne moMeneHu
IS CAMOCTOSITEILHOM
PpaboTHI 0O0yJAOIITIXCS

OcHaIIEHHOCTb MOMEIIEHUN JJI
CaMOCTOSTEITFHON PaOOTHI 00YJIAFOITIXCS

[TepeveHp JIMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI MOATBEPIKAAIOLIETO 10~
KyMEHTa

ITomewmenue nis
CaMOCTOSATENIFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an Hay4dHoit 6ubanorexn)

Mebenb: yaeOHas MeOeib

KoMrutekT criennanu3supoBaHHOW MeOEIH: KOMITh-
IOTEPHBIE CTOJIBI

O6opynoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KJIFOYeHHEM K MH()OPMAILMOHHO-
KOMMYHMKalMOHHOM cetu «IHTepHET» U NOCTY-
TIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pazoBarenbHYI0 cpeay o0pazoBaTesbHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyZaoBaHue, obecrieyrBaroiee J0CTyI K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no TexHonorun Wi-Fi)

Microsoft Windows 7 pro Jluien-
3usa Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

Tlomemenue nist
CaMOCTOSTENTFHON pabOTHI
obyuaromuxcs (ayma. 333/A)

MeOGensb: yueOHast Mmebeb

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
FOTCPHBIC CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAINOHHO-
KOMMYHHKalMOHHOI ceTn «IHTepHeT» u A0CTy-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aIMH, BeO-KaMepbl, KOMMYHHKAaIIMOHHOE 000-
pyzaoBaHue, obecrieyrBaroiiee 10CTyl K CETH HH-
TEpHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texuoaorun Wi-Fi)

Microsoft Windows XP JIunen-
3ust Ne44964701

Microsoft Office 2007 JInuensus
Ne44964701
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs JTAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33AaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIEero KOHTPOJIs YCIeBAaeMOCTH IpuBeAeHbl B Tabiuue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

0603-
HAYCHIC HaumenoBanue dopma KOHTPOJIS
ITP01  |Mognens nporecca uaeaqbHOTO CMELIEHUS. onpoc
IIP02  |[Mopenb nporecca HaeaJbHOrO BHITECHEHHUS. onpoc
I1P03  |[3akoHBI COXpaHEHUs] SHEPTUU U BELIECTBA. onpoc
[1P04  |YpaBuenue @ypre-Kupxroda. oIpoc
1IPO1 MaremaTtrueckast MOAEIb CTALIMOHAPHOTI'O OJIHOMEPHOT'O IPO- 3almTa
1[ecca NepeHoca TeIla TEMIONPOBOAHOCTHIO.
MaremaTtrueckast MOAEIb CTALIMOHAPHOI'O OJIHOMEPHOI'O IIPO- 3almTa

JIPO2  |mecca mepeHoca Teria TeIUIONPOBOTHOCTHIO MPU HATMYUH 00b-
€MHBIX HCTOYHUKOB TeIlIa.

P03 MaremaTnueckas MO/IENIb HECTAlIMOHAPHOTO OJJHOMEPHOT'O 3aIuTa
npolecca MoJIeKyJIsipHOM auddy3un.
TIP04 MaremaTnueckast MOJIENIb OTHOMEPHOTO CTAllMOHAPHOTO TIPO- 3aIuTa

oecCa KOHBCKTUBHOI'O Tenno(Macco)HepeHoca.

7.2. IIpoMekyTOYHAS aTTeCTAILUS
DopMBI MPOMEKYTOYHOH aTTECTAIIUNH 110 TUCIUITIMHE TPUBEICHBI B Tabmme 7.2.

Tabnuua 7.2 — @opMbl IPOMENKYTOYHON aTTECTALUU

®dopma
OTYETHOCTH

O0o3HaueHne Ounas

Ox301 OK3aMeH 3 cemecTp

13—
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

OHGHO‘IHBIG Cpe€acTtBa COOTHECCHBI C pE3yjibTaTaMU 06yqu1/1>1 110 JUCHUIIJIMHC W MHAHNKa-

TOpaMH JOCTHIKCHUA KOMHGTCHHHFI .

NJI-1 (OIIK-1). YMmeer cTaBuTh el U GOPMYIHPOBATH 33124,

CBA3aHHLIC C OpraHu3a-

HHCP'I HpO(beCCHOHaHBHOﬁ ACATCIBHOCTH U HAYYHBIX HCCHeﬂOBaHHﬁ, COCTaBJIATH OTYCTHI I10 pC-
3yJibTaTaM MPOBCACHHBIX HCCJICIIOBEIHI/Iﬁ; AHAJIIM3UPOBATh PC3YJIbTAThI I/ICCHGI[OBaHI/If/'I, BKJIrO4as

MMOCTPOCHUC MAaTEMATHUCCKUX MOI[CJ'ICﬁ 00BeKTa I/ICCJ'ICI[OBaHI/Iﬁ

PesynbraTel 00y4eHns KoHTponbHbIE MEpONPUSTHS
3HaHUC MPUHIUIIOB MATEMaTHYCCKOI'0 MOJACIHPOBAHUSI OCHOBHBIX TIPOL. JIPO2
MIPOIIECCOB, OTHOCSIIMXCS K MPOo(heCCHOHATBLHOM cdepe ’
YMCHHUE IPUMCHATH METOJAbI MAaTEMaTUYCCKOI0 MOJCIHUPOBAHUA OIS [IPO1. [IP02
PCUICHUA MMPUKIIAAHBIX 3a/1da4 B HpO(i)eCCHOHaHLHOIZ ACATCIIbHOCTH ’
BJIaJICHUC HAaBbIKAMH MaTEMaTHYCCKOI'O0 OIMKMCAaHUSA OCHOBHBIX IIpOIlEC- TIP04
COB, OTHOCSIIUXCS K MPOodeCcCHOHAIBHOU cepe

NJI-1 (OIIK-5). 3HaeT coBpeMeHHbIE HH(MOPMAIIMOHHBIC TEXHOJIOTUH JJIsi cOOpa 1 00pa-
60TKH MH(OpPMAINH, CLIOCOOBI HHTEPIPETALIMU NOTYYEHHBIX 1aHHBIX, OCHOBHbBIE BO3MOKHOCTH
MPUMCHCHUA MPHUKIIAAHBIX ITPOTPpaMMHBIX CPCACTB AJII MOACITIUPOBAHUA U IIPOCKTUPOBAHUA 00Bb-

CKTOB, CUCTEM H ITPOLCCCOB

PesynpraTel 00ydeHust

KoHTponbpHEIE MEPOIPHUSTHS

3HaHME AHAJUTHYECKUX U YHUCIEHHBIX METOJIOB pelleHus AuddepeH-
[UAbHBIX YPAaBHEHHH, UCIOJIb3YEMbIX B MaTeMAaTHYECKUX MOJENsX,
OTHOCSIIIMXCS K TpoheccuoHaIbHOM cepe

I1P03

yMeHrne (opMyIupOBaTh MOCTAHOBKH 33/1a4 MaTeMaTHUYECKOTO MOJie-
JUPOBAHUS TEXHOJOTUYECKHUX MTPOIIECCOB B 00JIACTH HAHOTEXHOJIOTHI

JIPO3

BJIaJACHUEC HABbIKAMH MAaTCMAaTUYCCKOI'O OIIMCAaHHA OCHOBHBIX TCXHO-
JIOTUYCCKUX IMPOLECCOB B 001aCTH HAHOTEXHOJIOTHI

k301

3ananus k onpocy ITPO01

1. OcobeHHOCTH MPOIECCOB HICATBHOTO CMEIIIEHHUS.

2. Ilone Temnepatyp B Ipoliecce UealbHOTO CMEIIEeHHs Kak (QYHKIUS BPEMEHH.

3. JlomytieHust MOJICITH HJICATBHOTO CMEIIICHUS.
4. BpIBO/I ypaBHEHHI MOJICTH HI€ATHHOTO CMEIICHHUS.
5. Pemenue ypaBHeHUH MOIENN UAEATHHOTO CMEIIICHHS.

3amanus k onpocy 11P02

1. OcobeHHOCTH MPOIIECCOB MICATLHOTO BHITECHEHUS.

2. Ilone TEMIICPATYpP B IPOLUCCCC NACAILHOTO BBITCCHCHUS KaK (I)YHKI_II/IH KOOpAUHATEIL.

3. JlomymieHust MOAETH HISATbHOTO BHITECHEHHUS.
4. BbIBOJI ypaBHEHUI MOJIENIN U1€aTbHOTO BHITECHEHHUS.
5. Pemennie ypaBHeHUN MOJIENH UEATIBHOTO BHITECHEHUSI.

3aganus k onpocy [TP03

1. OcHOBHBIE 3aKOHBI COXPAHEHUS SHEPTUH.

14—
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2. OCHOBHBIEC 3aKOHBI COXPAHEHUS BEIIECTBA.

3. OcHOBHBIE 3aKOHBI COXPAHEHUS SHEPTUH B U PepeHInaIbHoi Gopme.

4. OCHOBHBIE 3aKOHBI COXpaHEHHS BellecTBa B AudpepeHnmnanbaon hopme.

5. HMcnonb30BaHNe 3aKOHOB COXPAaHEHHsS] B MAaTEMaTHUYECKUX MOJENAX (PU3MUECKUX MpO-
IIECCOB.

3aganus k onpocy [1P04

1. O6mwmit Buyg ypaBuenus ypoe-Kupxroda.

2. Yactueie ciydau ypaBHeHust ®ypre-Kupxroda.

3. Mertoasl pemienns ypaBHenus ®ypoe-Kupxroda.

4. YcnoBus oHO3HaYHOCTH 1751 ypaBHeHUs Dypbe-Kupxroda.

5. [Ipumep pemieHUs cTallMOHAPHOTO OJHOMEpHOro ypaBHeHus Dypre-Kupxroda 6e3 uc-
TOYHHKOB TeIlIa.

Bomnpocsr k 3amute nmabopatoproii padotsr JIPO1

1. uppepenunansHoe ypaBHEHNE CTAIMOHAPHOTO OJHOMEPHOTO Ipoliecca IepeHoca Tem-
J1a TEIUIONPOBOIHOCTBIO.

2. Kpaesple ycnoBust st nuddepeHInalbHOT0 YPaBHEHHS CTAlMOHAPHOTO OJJHOMEPHOTO
npoliecca nepeHoca Teria TeronpoBOJHOCTHIO.

3. Metonap! pemenust qudGepeHInaIbHOr0 YpaBHEHUS CTAIIMOHAPHOTO OJHOMEPHOTO TPO-
1ecca rnepeHoca Teria TerIonpOBOAHOCTBIO.

4. BoeiBox peuieHus nupdepeHnalbHOr0 YpaBHEHHs CTAllMOHAPHOTO OJHOMEPHOTO Ipo-
1ecca rnepeHoca Temia TEMIONPOBOAHOCTBIO.

5. AHanu3 peuieHust AUQPQGepeHInaIbHOTO0 YPaBHEHHS CTALlMOHAPHOTO OJJHOMEPHOTO IPO-
11ecca IepeHoca TeIula TEMIONPOBOIHOCTBIO.

Bomnpocs! k 3amuTe nadbopatopHoii padotst JIP02

1. IndpdepennmanbHoe ypaBHEHHE CTAMIOHAPHOI'O OJJHOMEPHOIO Ipoliecca MepeHoca Tem-
JIa TEIIONPOBOAHOCTHIO MPHU HATUYMH 00BEMHBIX UCTOYHUKOB TEILIA.

2. Kpaesble ycnoBus 1t nu¢pdepeHInalbHOr0 YpaBHEHUS CTAllMOHAPHOTO OJJHOMEPHOTO
npoliecca nepeHoca Teria TeMmIonPOBOIHOCTHIO PU HATMYMU 0ObEMHBIX HCTOYHUKOB TEILIA.

3. Metonp! pemenus qudepeHIaaIbHOr0 YpaBHEHUs CTAllMOHAPHOTO OJIHOMEPHOTO TMPo-
1ecca epeHoca Teruia TeMIONPOBOIHOCTHIO IPU HATMYUN OOBEMHBIX HCTOUHUKOB TEIUIA.

4. BeiBox pemieHus audHepeHInalbHOTO0 YpaBHEHUSI CTAI[HOHAPHOTO OJJHOMEPHOTO MpO-
1iecca repeHoca Teruia TeMIONPOBOIHOCTIO TPU HATMYUK OOBEMHBIX HCTOUHUKOB TEIUIA.

5. Ananmu3 Metoas! pemieHus auddepeHInalbHOr0 ypaBHEHHs CTAIIMOHAPHOTO OJTHOMEp-
HOTO TIpoliecca MepeHoca Teria TEeMIONPOBOAHOCTHIO MPU HAIMYMHU OOBEMHBIX UCTOYHUKOB TEM-
na.

Bomnpocsl k 3amute 1abopatopHoii padots JIPO3

1. IuddepenumanbHoe ypaBHEHHE HECTAlMOHAPHOTO OJHOMEPHOTO MpoLecca MOJISKYJIsIp-
HOU AudPy3un.

2. YcnoBus OJHO3HAYHOCTH AJsl JU(GEpeHIINaTbHOTO YPaBHEHHUS HECTAIMOHAPHOTO Of-
HOMEPHOTO MpoIiecca MOJICKYIsIpHO#N muddy3um.

3. Metoasl pemieHus audQepeHInaIbHOT0 ypaBHEHUSI HECTAI[MOHAPHOTO OJHOMEPHOTO
mporecca MOJICKYIIpHO Tuddy3un.

_ 15—
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4. BeBog pemieHus nu(GepeHIIMalbHOTO YPaBHEHHS HECTAI[HOHAPHOTO OJIHOMEPHOTO
nporiecca MoeKyisipHon auddysuu.

5. Anamu3 pemenus auddepeHInaIbHOr0 yYpaBHEHUSI HECTAIMOHAPHOTO OJIHOMEPHOTO
npoliiecca MOJIEKYJIsipHON 1uddy3un.

Bompocsr k 3amure tabopatopHoii padboTst JIP04

1. Iuddepenunanbaoe ypaBHEHHE OJTHOMEPHOTO CTAIIMOHAPHOTO MPOLIECCa KOHBEKTUBHOTO
Tero(Macco)nepeHoca.

2. HayanpHo€ yCIIOBHE IJIi OAHOMEPHOTO CTAllMOHAPHOTO IpOIlecca KOHBEKTUBHOIO TeTl-
no(Macco)nepeHoca.

3. Mertoasl pemieHUs OJHOMEPHOTO CTAIIMOHAPHOTO TpOIecca KOHBEKTUBHOIO TETI-
no(Macco)nepeHoca.

4. BpIBOJ pelIeHUs OJHOMEPHOTO CTAIllMOHAPHOTO TIPOIecca KOHBEKTHBHOTO —TeTl-
no(Macco)nepeHoca.

5. AHamu3 penieHus OJHOMEPHOTO CTal[MOHAPHOTO TPOIecca KOHBEKTHBHOTO TETI-
no(Macco)nepeHoca.

Teopernueckue Bonpocsl K 3x3ameny Ix301

. [lonsTHEe MOZENIN U MOAECIIUPOBAHUS.

. ey n 3a1aun npeaMeTa MaTeMaTH4eCKOro MOIEIMPOBaHUS.

. Knaccudukanus moneneii.

. [loHATHS cUCTEMBI M CUCTEMHOTO IIOAXO0AA.

. CraTHka 1 AMHaMUKa OObEKTOB.

. HenpeppIBHBIE 1 TEpHOANYECKHUE TIPOLIECCHI.

. Mozienp u1eanbHOro CMEIIEHUSI.

. Mopenb n1eanbHOTrO BEITECHEHUS.

. MexaHu3MBbl IEPEHOCA SHEPTUU U BEILIECTBA B IIPOCTPAHCTBE.

. 3aKOHBI COXPAHEHHUS YHEPTUH U BEIIECTBA.

. [Tapabonuueckue ypaBHEHHsI MaTEMaTHUYECKON (PU3MKH.

. 'mnepbonuyeckue ypaBHEHHS] MaTEMaTHYECKON (UK.

. YpaBuenue @ypoe-Kupxroda.

. YcnoBusl OTHO3HAYHOCTH.

. MeTon pa3zneneHus NepeMEHHbIX.

. MeTo1 KOHEUHBIX UHTETPaIbHBIX IPE0Opa30BaHUM.

. [TpubnnxenHple MeTOABI perieHus 1updepeHnalIbHbIX YpaBHEHU.
. Hucnennble MeTo bl pemieHus tuddepeHanbHbIX YpaBHEHUM B YaCTHBIX MPOU3BOJ-

O 01N DN b W~

— b e e e e e e
OOV AW —O

HBIX.
19. YcTOMYNBOCTD U CXOIUMOCTD PEIICHUH.

8.2. Kpurepun ¥ mKkajabl OeHUBAHUSA

Kaxnoe mepornpusTue TeKyIero KOHTpOoJIs yCIIeBaeéMOCTH OLIEHUBAETCS M0 MIKale «3auTe-
HOY, «HE 3a4TCHO».

OrneHka «3a4TeHO» BBICTABISIETCS 00yJaroleMycsl MpY BBIMOJIHEHUN BCEX yKa3aHHBIX IO-
kazareneit (Tabnuua 8.1), 1OMyCKalOTCs HECYIIECTBEHHBIE HETOYHOCTH B U3JIOKEHUU M 0POpM-
JIEHUU MaTepuaia

[Ipu HEBBIMOIHEHUHN XOTsSI Obl OJHOTO M3 IMOKa3aTesel BBHICTABISETCS OLIEHKA «HE 3auTe-
HO».

Tabmuua 8.1 — Kputepun olleHHBaHUS MEPONIPUATHI TEKYILETO KOHTPOJIS yCIIEBAEMOCTH

— 16—
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HawnmenoBanue,
[TokazaTenn
0003HaUYEHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOJTHOM 00BbEME;
1o JIabOpaToOpHOW paboTe MPEACTABICH OTYET, COJACPAIUN HEOOXOAUMBbIC
Jlaboparopuas pacdeTsl, BEIBOJIBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIIGHHBIMH Tpe-
pabora OOBaHUAMU;
Ha 3alIuTe JJA00pATOPHOU PabOTHI TaHBI MIPABWIIBHEIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB
Orpoc JTaHbI PABUIIbHBIE OTBETHI HE MeHee yeM Ha 50% 3aaHHBIX BOITPOCOB

[Tpu oueHuBaHUM Pe3yabTATOB OOYUYEHHUS MO TUCHUIUIMHE B XO/€ MPOMEKYTOUHOU aTTe-
CTallUU UCIOJIB3YIOTCSA CIACAYIOIMUE KPUTEPUH U LIKAJIBI.

Ox3ameH (Ok301).

3alaHue COCTOUT U3 2 TEOPETUUYECKUX BOIIPOCOB.

Bpems Ha noaroroBky: 60 MUHYT.

OrneHKa «OTIUYHOY» BBICTABISIETCS O0YYarOMIEMYCs, €CJI OH TIIyOOKO M MPOYHO YCBOMII
IPOTrpaMMHBIN MaTepuas, UCUEpPIIbIBAOILE, [T0CIE10BaTEIbHO, YETKO U JIOTMYECKH CTPOMHO ero
U3JIaraeT, YMEET TECHO YBA3BIBATH TEOPHUIO C MPAKTUKOW, CBOOOJHO CIpPABISETCS C 3aJadyaMu,
BOIPOCAMH U JIPYTMMH BUJAMH IPUMEHEHHUs 3HAHUH, HE 3aTPYAHSETCS C OTBETOM IPH BUIOU3-
MEHEHUU 3a/IaHuil, UCTIONB3YeT B OTBETE MaTepHan PEKOMEHIYeMOH JUTEepaTypbl, MPaBUIHHO
00OCHOBBIBACT MPUHATOE PELICHUE, BIaJIeeT Pa3HOCTOPOHHUMHU HAaBBIKAMU U NIPHEMaMH BbINOJI-
HEHHSI TPAKTHYECKHX 3aJaHUH.

OrneHka «XOpOII0» BBICTABIIAETCS 00Yy4aroLEMyCsl, €CIM OH TBEPJO 3HAET IMPOrpaMMHBIN
MaTepuai, TpaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JAOIMYyCKas CYIeCTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOINPOCHI, IPABUIBHO MPUMEHSET TEOPETUUECKHE MOJIOKEHNS TP PEIICHUH MPaKTH-
YEeCKHX 3aJaHUH, BlIa/ieeT HeOOXOAMMBIMHA HAaBBIKAMHU M IPHEMaMH UX BBITIOJTHECHUS.

OrneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOydYaroLIeMycCs, €CId OH HUMeeT 3HaHUs
TOJIKO OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro JieTajlel, J0MycKaeT HETOYHOCTH, HEeJ0CTa-
TOYHO NpaBWIbHBIE (POPMYIUPOBKU, HAPYIIEHUS JOIMUYECKOU IMOCIEeI0BaTEIbHOCTH B HU3JIOXKe-
HUH TPOTPAaMMHOTO MaTepHualla, UCTIBITHIBACT 3aTPYJHEHHUS MIPH BBITIOTHEHUN MTPAKTUYECKHUX pa-
60T.

OrneHka «HEeyI0BIETBOPUTENILHOY» BBICTABISETCS 00yYaroeMycsi, KOTOpbIH HE 3HaeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuana, J0NyCKaeT CYIECTBEHHbIE OIIMOKHM B OTBETax Ha
BOTIPOCHI, HEYBEPEHHO, C OOJIBIIMMU 3aTPyTHEHHUSIMH BBITOIHIET MPAKTUYCCKHE 3aJaHMUS.

Pesynprar 00y4yeHus: MO0 JTUCHMIUIMHE CUUTACTCA JOCTUTHYTHIM NPH MOJIy4YE€HUH 00ydaro-
IIMMCS OLIEHKU «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOLIO», «OTIIMYHO» M0 KaXKIOMY U3 KOH-
TPOJIbHBIX MEPOIIPHUITUH, OTHOCSIIUXCS K JAHHOMY pe3yJabTaTy 00y4eHusl.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 11O JMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JlucuumuiiHa BXOAUT B COCTaB 0053aTENIbHON YacTH 00pa30BaTeIbHON MPOrpaMMBl.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCHUTUINHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

OIIK-2 Cnnoco0eH cTaBUTh H peuiaTb HHKCHEPHbIC 1 HAYIYHO-TEXHUYCCKHUE 3a/1a11 B 00.1a-
CTH HAHOHMH’KCHEPHUHU U HOBBIX MCKAUCHUIIVIMHAPHBIX HAIIPABJICHUAX HA OCHOBE €CTe-
CTBCHHOHAYYHBIX U MATEMATHYICCKUX Mojaesen

3HAaeT OCHOBBI YIIPABJICHHS HHHOBAIIMOHHOM AESATEIbHOCTHIO,
NJI-1 (OIIK-2) MPOCKTHBINA M (PUHAHCOBBIA MEHEHDKMEHT

MMeeT HaBBIK IPOEKTHOM Jesi- | YMEET IPOEKTUPOBATh MEPOIIPUATHSI HHHOBALIMOHHOM Jesi-
TEJIBHOCTHU C YY€TOM 3HAHUUI TEJILHOCTU B 00JIACTH HAHOMH)KEHEPUU

MPOEKTHOTO ¥ (PHHAHCOBOTO Nmeet HaBBIKM MPOEKTHON AEATEILHOCTH B 00JACTH HAHOWH-
MEHEIKMEHTa KEHEPUU C YUETOM 3HAHUUN MPOEKTHOTO U (PMHAHCOBOTO Me-
HEJKMEHTA

OIIK-3 Cnioco6eH ynpaBJsiTh ;KU3HEHHBIM IUKJIOM CO3/IaHHS NWHKEHEPHBIX MPOIAYKTOB B
npogeccuoOHAIBLHOMI 00/1aCTH € Y4€TOM IKOHOMHYECKHUX, IKOJTOTHYECKHX, COUNATBHBIX U
APYIrHX OrpaHHYeHUi

NJI-2 (OIIK-3)

3HaeT NpaBOBbIE U HOPMATUB-
HBIE aKThbI B cpepe IKOHOMHU- | 3HAeT HOPMATUBHO-TIPABOBYIO 0a3y OpraHU3alluy HHHOBALIU-
YeCKOM, 9KOJIOTUYECKO U CO- | OHHOM AEATeNbHOCTH B 00JIACTH HAHOWH)KEHEPUH, 0Oeceun-
[[MAIbHOM 0€3011aCHOCTH IPU | BAIOILYI0 YKOHOMUYECKYIO, SKOJIOTHYECKYIO U COLIMATIbHYIO
IPOEKTHUPOBAHUU U U3TOTOB- | 6€30MaCHOCTh YYACTHUKOB MHHOBAIIMOHHBIX MTPOIIECCOB
JICHUH MPOIYKIIUU HAHOUH-
KEHEpUU

OIIK-6 CniocoGeH 1eMOHCTPUPOBATH COLUAJIBHYI0 OTBETCTBEHHOCTD 32 IPUHUMAaeMble
peLIeHNs], YYUTHIBATh IPABOBbIC U KYJbTYPHBIC ACIIEKThI, 00eCNIeYHBaTh YCTOHYNBOE
pPa3BUTHE NPH BeIeHUH NPOGeCcCHOHAIBLHON M MHOH 1eSITeIbHOCTH

NJI-1 (OIIK-6) 3HaeT IPaBOBbIE U KYJIbTYPHBIE ACIIEKThI B3aMMOOTHOIIEHUH B
HMeeT onbIT MPUHSATHS OTBET- | KOJUIEKTHBE MPU peaan3aliii HHHOBAIIMOHHON OJUTHKU.

CTBCHHBIX peH.IeHPIﬁ, C y4€TOM YmMeeT 000CHOBaHHO IMPUHUMATh YIIPABJICHYCCKUC PCUHICHUA

IIPaBOBBIX U KYJIbTYPHBIX ac-
[IEKTOB B3aMMOOTHOILICHUN B
KOJUIEKTHBE

Nmeet onbIT pazpaboTKy yIpaBIeHYECKUX PEIIEHUH U TIPEO0I0-
JICHUS COIPOTUBIICHUS HHHOBALMAM B KOJUIEKTUBE

Pe3ynpraThl 00y4eHHs: O AMCLUUILUIMHE JTOCTUTAIOTCS B PaMKax OCYIIECTBJICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaroOmMXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIITAHOM.

WMHaukaTtopel AOCTHKEHHUsST KOMIETEHIMH CUUTAIOTCS C(HOPMUPOBAHHBIMH IPHU JOCTHIKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUCHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BeM JUCHUIUIAHEL COCTaBIAeT 4 3aueTHbIE €QUHUILILL.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKICHHBIM yUCOHBIM TUTAHOM.

dopma 00yueHH
Buner pador Oq; ai
ceMecTp

Konmaxkmmnasn paboma 65
3aHATHS JCKIIMOHHOTO THIIA 32
1a0b0paTOpHBIC 3aHATHS -
MIPAKTUYCCKHUE 3aHATUS 32
KypCOBOE IPOCKTHPOBAHUE -
KOHCYJIbTaIlH -
MIPOMEKYTOUHAS aTTECTAIUS 1
Camocmoamenvuasn paboma 79

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Paznen 1. HpaBOBOG COIIPOBOYKICHUEC HMHHOBAIIMOHHOM 1esITEJIbHOCTH.
HOpMaTI/IBHO'HpaBOBaH baza OpraHu3anuu HHHOBaHI/IOHHOﬁ JACATCIIbHOCTHU B 00JacTH HaHOWH-
JKCHCPUUH, O6€CH€‘-II/IB3.IOH.IYIO O9KOHOMHYCCKYIO, 3KOJIOTHMYCCKYI0O W COLIMAJIBHYIO 0€30I1aCHOCTD
Y4aCTHUKOB MHHOBAIIMOHHBIX ITPOLECCOB.

IpakTnyeckne 3aHATHA (CEMUHAPDbI)
ITPO1. IIpoGieMHBIE MOMEHTHI B ITPAaBOBOM 00€CIICUeHNH NHHOBALMOHHON JAEATEIbHOCTH.

CamocrosiTesibHas padora:

CPO1. N3yunTh OCHOBHBIC TIPABOBBIC U HOPMATUBHBIC aKThI B chepe IKOHOMHUECKOH, IKO-
JIOTUYECKON M COLMAIbHON 0€30MacHOCTH MPHU MPOSKTUPOBAHUU M U3TOTOBJICHUHU MPOJTYK-
MU HaHOWHXeHepuu. [IpoaHanu3upoBaTh KaueCTBO MPABOBOTO COMPOBOXICHUS MHHOBA-
[IMOHHOM JIeATETLHOCTU B 00JIAaCTH HAHOMH)KCHEPUH.

Pa3nes 2. OcHOBbI MHHOBAIIMOHHOTO MEHeIKMEeHTA.

1. PoiHOK HOBalMii M YHCTasi KOHKYPeHIUsI KaK (pakTop popMUpOBaHUS CIIPOCAa HA UHHO-
BallUM.

VY4YacTHUKM pbIHKA HOBALMI U UX SKOHOMMYECKHE OTHOLIEHHU. [IBIOKYyIUE CHIIbI KOHKYPEHIIUU
Ha pbIHKE HOBALIUHA. DKOHOMHUYECKHUE METO/Ibl PETYINPOBAHUS PhIHKA HOBALUN
Kommepruanu3zanus HoBuiecTB. KOHKypeHTOCIIOCOOHOCTh OpraHu3aluii, aBTOPOB MHHOBALIMOH-
HBIX Hjed. VIHBeCTUIIMOHHAS NPUBJIEKATEIbHOCTh HHHOBALUH, [0 CPAaBHEHUIO C TPaJULIMOHHBI-
MU (popMaMu (PUHAHCOBBIX ONEpALIUH.

KonkypeHuus u ee skoHoMHueckue nociueacTsus. MIHHOBanmu kak cnocod obecrieueHus: KOHKY-
PEHTOCTIOCOOHOCTH OpPraHU3alUil B YCIOBUAX PBIHKA. DKOHOMUYECKUE KPUTEPUU MHHOBAIIMOH-
HOM J1eSITEIBHOCTH

BryTpHropranusanoHHble S5KOHOMUYECKHEe (PaKTOpPhl U ABMIKYIIME CUJIbI MHHOBAI[MOHHOM Jesi-
TEIbHOCTU: TOTPEOHOCTH B MHHOBALUSAX U CONPOTHUBIIEHUE WHHOBALIUSIM.

2. ®aKTOpbl, KPHUTEPMH W MeTOAbl ONpeeJeHHs IKOHOMHUYECKOH IPdeKTHBHO-
CTH HHHOBALMOHHBIX MPOEKTOB.

O HeKTUBHOCTh KaK YHUBEPCAIbHBIA KPUTEPUN NMPUHATHS PELISHUN NP yIpaBIeHUN WHHOBA-
musMU. O(G(GEKTUBHOCTh KaK COOTHOIIEHHE PE3yJIbTaTOB U 3aTpaT. DKOHOMHYECKHE (DaKTOPBI
apdexTuBHOCTH. BHEIKOHOMIUECKHE (akTOpbl F3PGEKTUBHOCTH. AOCOIIOTHAS U OTHOCHTENb-
Hast 3(pPexTuBHOCTH. Pe3ynbTaThl 1 3aTpaThl B MNHHOBAI[MOHHON JeSATEIbHOCTU. MeToaoioruye-
CKHE TMOAXO0JbI K OIeHKe 3()(hEeKTUBHOCTU: COOTHOILLIEHHE PEe3yIbTaTOB U 3aTpaTt, UX COU3MEPH-
MOCTb, COITOCTABUMOCTb U COOTHECEHHOCTb. [IpHHIMI KyMyISTUBHOCTH (Cli0KeHUs 3 (HEKTOB)
npu oneHke 3((HEeKTUBHOCTH MHHOBAIMU. Ponb (PMHAHCOBBIX (JIEHEXKHBIX) IOTOKOB IPH OIpeIe-
JICHUH 9KOHOMHYECKOH 3P (PEeKTUBHOCTH NHHOBAIIMOHHBIX TPOEKTOB

@®akTOp BPEMEHU IIPU OLIEHKE SKOHOMMUYECKHX IOKa3areneil nHHoBanui. [IpuBeneHHas crou-
MocTb. JluckontupoBanue. JIUCKOHT U ero o6ocHoBaHUE. Makpo3KOHOMUYECKHE (PaKTOPbI, BIIH-
AIOIMEe Ha BEJIMYMHY AMCKOHTA. lleHa kamurana kak (akTop, onpeAesstomuid TUCKOHT (IleHa
cOOCTBEHHOr0 KamuTala, [ieHa MPUBJICUYEHHOr0 KamuTana, oOuias IeHa KanuTana). Puck mHHo-
BallUU U €T0 BIMSHUE Ha TUCKOHT.

[TocTtyruieHrs OT WMHHOBAIIMOHHOM N1€ATENbHOCTH. 3aTpaThl Ha MHHOBALMU: KJAacCUPUKALUS U
CHOCOOBI OLIEHKH; CMEeTa 3aTpaT Ha MPOEKT. bro/keT MHHOBAIIMOHHOTO MPOEKTA.

Metoauueckue MonokKeHus! 1Mo oleHKe 3()pPEeKTUBHOCTH MHHOBAIMOHHBIX MPOEKTOB. DKOHOMHU-
YeCKHe TI0Ka3aTeN! 1esIeco00pasHOCTH U A3PPEKTUBHOCTH MHHOBALIUH.

ObocHoBaHME YPPEKTUBHOCTH MHHOBALIMOHHBIX IPOEKTOB HA OCHOBE OLIEHKHM YHCTOIO JTUCKOH-
TUPOBAHHOTO J0X0/a (YUCTOM TeKyIel cTouMocTH). CpoK OKymaeMOCTH, HHAECKC JOXOJHOCTH U

Y
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CpPEeIHEro0Basl peHTA0CIbHOCTh MHBECTULIMNA. [IOHSITHE BHYTpEHHEH HOPMBI JTOXOAHOCTH U €€
POJIU TIPH TIPUHITHH PEUICHHS O Peallu3allii HHHOBAIMU. Touka 6e3yOBITOYHOCTH IS TIPOIYK-
TOBBIX MHHOBAIIMH KaK OJMH M3 YKOHOMUYECKUX KPUTEPHEB AP (HEKTUBHOCTH

OCOOEHHOCTH OIEHKH YKOHOMHYECKOW 3()(PEeKTHBHOCTH OpraHM3allMOHHBIX MHHOBamui. [loka-
3aTellb r0JI0BOT0 SKOHOMUYECKOTO A ekTa.

3. DKOHOMHUYECKAs IKCIEPTH32a UHHOBALMOHHBIX NMPOEKTOB U MOHMTOPHMHI pPeau3aluu
MHHOBAIIMH.

YUyBCTBUTEIBHOCTh U YCTOMYMBOCTh MHHOBAIIMOHHBIX NMPOEKTOB K YCJIOBUSAM HMX peaau3aluu.
O1ieHKa Y5KOHOMUYECKON YCTOMUYMBOCTH. Y POBEHb YCTOMUHUBOCTH U METOJIMUECKUI MOJIXO K €ro
onpeneneHuto. YyBCTBUTEIBHOCTh U €€ 3KCIepTH3a. MeTouka MOJIeTUPOBaHUSI YyBCTBUTEIb-
HOCTH MHHOBAITMOHHBIX MIPOEKTOB K U3MEHEHHIO (DaKTOPOB BHYTPEHHEH M BHEIITHEH CPEIbI.
CyIIHOCTh SKOHOMHYECKOTO0 MOHHUTOPUHTA pealn3allii MHHOBALWK, ero 1enu u Gopmsel. [loka-
3aTesId U UCXOJIHBIE TaHHbIE JJI OCYILECTBICHUS] MOHUTOPUHIA pealu3aliii THHOBAIUI
Opranu3anusi 5)KOHOMUYECKOT0 MOHUTOPHUHTA TP peaTu3alii HHHOBAIIMOHHOTO MPOEKTA.

4. @uHaHcoBasi MOAAEPKKA MHHOBAIMOHHOM /1eATEJILHOCTH.

DUHAHCOBBIC ACMEKTHl MHHOBAIMOHHON NEATEIHHOCTU. Y CJIOBHS 0OECIeUeHHs] KOHCYHOU (u-
HaHCOBOH >KM3HECITOCOOHOCTH MHHOBAIIMOHHBIX MTPOCKTOB.

JIBukeHMe (PUHAHCOBBIX CPEACTB B MPOIIECCE pa3pabOTKH M PeaTu3allid HHHOBAIIMOHHOTO MPO-
€KTa, NMPUHIUIIMAIbHAS JOTUCTUYECKAss KpPHBas - OCHOBA (PMHAHCHPOBAHHUS WHHOBAIIMOHHBIX
MIPOEKTOB.

[ToHsiTHE W BUIBI MHBECTHUIMHN, UX UCIIOJIb30BaHUE I (DMHAHCUPOBAHKMS WHHOBAIITMOHHOW JICs-
TEIBHOCTU: TOTPCOMTEITHLCKAE WHBECTHIIMHM, OSKOHOMHYSCKHE WM KaIUTAI000pa3yrome
WHBECTHIINH, (PMHAHCOBBIC WU MOPT(EIIbHBIC UHBECTHUIINH.

Knaccudukanus ¢popm GpuHaHCHpPOBaHUS WHHOBAIIMOHHOW JIEATEIHHOCTH 110 YCIOBUSIM, CPOKAM
U cyObeKTaM (pUHaHCHUPOBAHUS.

Buapl nestenbHOCTH opraHu3alvy U (PMHAHCOBBIE KPUTEPUHU OLICHKHU: MPUOBUILHOCTD, CTAOMIIh-
HOCTb, JIMKBUAHOCTH, 3((EKTUBHOCTh HCIIOJNB30BAHUS KalWTana, POCT, N0OaBIEHHas CTOW-
MOCTh. Mcnonb3oBanue GMHAHCOBBIX KPUTEPUEB MPU BHIOOPE MHHOBAIIMOHHBIX MPOEKTOB.

IpakTn4yeckne 3aHATHA (CEMUHAPDbI)

[TPO2. PriHOK HOBAIMii M yMCTasi KOHKYpEHIIU Kak GakTop GOPMHUPOBAHUS CIpPOCa HA UH-
HOBALIAH.

[TP03. dakTopbl, KpUTEPUM U  METOJAbl  ONpPENAETCHUS SKOHOMUYECKOH rdek-
THBHOCTH NHHOBAIIMOHHBIX ITPOEKTOB.

[TPO4. DxoHOMHYECKasl HKCIEPTH3a UHHOBALMOHHBIX MPOEKTOB U MOHUTOPUHI peau3a-
UM UHHOBAIIUU.

[TP05. ®unaHcoBast moepKka HHHOBALIMOHHOM J€SITEIbHOCTH.

CamocrosiTesbHas padora:

CP02. Ilpoananu3upoBaTh BHYTPUOPTAHU3AIMOHHBIE YKOHOMHYECKUE (PAKTOPHI U JBUKY-
M€ CUJIbI MHHOBAIIMOHHOM JEATeNbHOCTU: MOTPEOHOCTH B MHHOBALIUAX U COMPOTUBIICHHUE
WHHOBALIHSIM.

CP03. Be1sBUTh 0COOEHHOCTH OLIEHKH SKOHOMHUYECKOH 3(h(h)eKTHBHOCTH OpraHU3aIMOHHBIX
WHHOBAIIWN.

CP04. N3yunTh OopraHu3anyio 3KOHOMHYECKOIO MOHUTOPMHIA IIPU peajau3aluyd MHHOBA-
LOHHOTO IPOEKTA.

CPO05. UccnenoBate BUXKEHHE (PMHAHCOBBIX CPEACTB B Mpoliecce pa3pabOTKU U pean3a-
LIV MHHOBAaLlHOHHOTO IIPOEKTA

Pazgen 3. IlpoekTupoBaHMe HHHOBALIMOHHBIX MPOIECCOB
1. UHHOBanMOHHASA JeSITeIbHOCTh HA MPEANPHUATHH (B OPraHU3alun).
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Oco0eHHOCTH perjlaMeHTallud WHHOBAITMOHHBIX MPOIECCOB HA MaKpO- ¥ MUKPOYPOBHSIX yIIpaB-
JICHUSL.

JlorucTrka MHHOBAIMOHHBIX TpolieccoB. [IpoekTnpoBaHue OM3HEC-TIPOIIECCOB MHHOBAITMOHHOM
JEeSTEIIbHOCTH. HXXUHUPHUHT U PEUHXUHUPUHT OM3HEC-MPOIIECCOB MHHOBAIMOHHON JESATEIIbHO-
CTH.

Opranu3anys MOHUTOPUHTa MHHOBALIMOHHOTO TIpoliecca.

2. YnpaBJ/ieHMe HHHOBAIMOHHBIMHU MPOEKTAMM U NPOrPaMMaMHU

YnpasieHue NpoekTaMy Kak OCHOBHAsI TEXHOJIOTHS pealin3aluy MHHOBaLMM. [ToHsATHE poeKTa.
Pa3paboTka HHHOBAIIMOHHOTO MTPOEKTAa U 00ECIICUeHNE Ero pealn3aliu.

[TpoekT kak 00BEKT ynpasieHus. HabmogaemMocTs U ynpasisieMocTh. OnpeiesieHre MPoeKTa.
[InanupoBaHue 1 ynpaBieHHUE MPOESKTOM Ha OCHOBE MPOILECCHOTO MOAX0/1a.

Knaccudukanus npoektoB. CTpyKTypa IpoeKTa u ero okpyxxkeHus. OcCOOCHHOCTH WHHOBAIIMOH-
HbIX TPOEKTOB. JKM3HEHHBbIH UK MpoekTa. OCHOBHBIE CTaAWuW U 3Tambl nNpoekTa. JInHehHo-
LHUKIMYECKUM XapakTep Ipoliecca yrnpasieHUs: npoekToM. KoHTypbl 0OpaTHON CBSI3U B YCTOM-
YUBOCTH U YIIPABIIEMOCTH MHHOBAUMAMU. CUTYalIMOHHBINA aHAJIU3 KU3HEHHOTO LIMKJIA POEKTA.
[TonsiTve u omnpezaesieHre UHHOBAIIMOHHOM MPOTpaMMBI KaKk 0O0bEKTa yrnpaBiieHus. Bunasl Hay4-
HO-TEXHHUYECKUX MPOrpaMM B chepe MHHOBAIMOHHOMN AESITeNbHOCTU. MeTo/Ibl MyIbTUIIPOEKT-
HOTO YIpPABJICHUS WU KpuTepu:u (POPMHUPOBAHUS TOCIECIOBATSIBHOCTH TPOCKTOB. CHUCTEMHBIE
MPUHIIMIIBI CTPYKTYPUPOBAHUS MPOTPAMM U METanpoeKTOB: MPUHIIMI 0OPaTHOTO MPOEKTUPOBA-
HUS;, TPUHIUIT MUHUMAJIbHON (PYHKIIMOHAIBHOW MOJHOTHI W MPUHIIMI SKOHOMHUYECKOW J0CTa-
TOYHOCTH PEIICHUS.

Couno-TeXxHHUeCKUui Moaxoa K mpobiemMe yrpapiieHusi npoekramu. KomaHna ucnonHuTenein
npoekTa. KimtoueBas poJib pyKOBOAUTENA MTPOEKTa. B3aumonelicTBe pyKOBOAUTENS U KOMaH/IbI.
MotuBanuus y4aCTHUKOB IIPOEKTA. THUIOBBIE CXEMbl OPraHU3aLUOHHOW CTPYKTYPBI YIIPaBJICHHUS
IIPOEKTOM.

Pacnpenenenue npa, 00s13aHHOCTEHN, MMOJTHOMOYUN M OTBETCTBEHHOCTH CIIEIIMATUCTOB JIJIsl pea-
JU3alM UHHOBAIIMOHHOTO MpoekTa. CeTeBoe IMJIaHMPOBAaHUE U YIPABICHHE B OpraHU3aluu U
KOOPAWHALIMM HWHHOBALIMOHHBIX MPOEKTOB. KOMIIIEKC NpOorpaMMHO-TEXHUYECKUX CPEICTB,
o0ecrevynBarouX YIpaBlieHHe HHHOBAIIUSIMU B OpraHu3anusax. JJokyMeHTHpoBaHHe MHHOBAIIH-
OHHBIX ITPOEKTOB: MPOEKTHAs, MJIAHOBAas U OTYETHAsA JOKYMEHTAIMS, MOPSJOK €€ COCTaBIICHHS,
WCIIOJIb30BAHUS U XPAHEHUS.

IIpakTH4eckue 3aHATHSA (CEMHHAPHI)
[TP06. MaHOBaMOHHAS IeATEIHHOCTh Ha MPEANPUATHH (B OpraHU3aIINN ).
[TPO7. YnpaBneHue HHHOBAITMOHHBIMU MPOEKTaMH U MPOTPaMMaMU

CamocrosiTesbHas padora:

CP06. M3yunTh WHXUHUPHUHT U PEHH)XUHUPHUHT OM3HEC-TIPOIECCOB HHHOBAIIMOHHOM J1esi-
TEIBHOCTH.

CP07. CnpoexktupoBaTh OM3HEC-TIPOIIECC HHHOBAITMOHHOM JIEATETLHOCTH.

Paspnen 4. Opranusanus aesiTeJJbHOCTH NIEPCOHAJIA 110 NPOABHKEHHI0O HHHOBALIUIA.

[IpaBoBBI€ M KyIbTYpHBIE ACIEKTHI B3AMMOOTHOIIEHUH B KOJJICKTHBE.

VYrpaBieHrue KOJUIEKTUBOM (TPYIIOii) B Tpoliecce BHeAPEHUsT HOBOBBeneHUH. [lonuTruka BHE-
pEHUS] HOBOBBEACHUN.

CogepxaHue ¥ CTaIuu Mpolecca MPUHATHS YIpaBlIeHYecKoro perienus. TpeboBaHus, MpeIbsiB-
JIIEMbIE€ K TEXHOJIOTUH MEHEKMEHTA.

Crneuuduueckne yepThl Tpolecca ympaieHus. DyHKIHOHAIBHOE CONEpKaHWEe Ipoliecca
ynpasieHus. CTaguu TpUHATHUS YIIPABIECHYECKOro perieHus. Oprann3alroOHHbIE pEHICHUS.
Kpurtepuu npuHsaTHS yIPAaBIEHYECKOTO PELICHUS.
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@DakTOpbl, ONPEAESAIOIINE TEXHOJIOTHI0 MeHeMKMeHTa. DopmanbHble NPAaBUIM U IPOLIEAYPbI
MPUHSATHUS YIPABICHUYECKOTO PEIICHUSI.

DakTOpbl MEXINYHOCTHBIX OTHOLIECHUM, MMO3BOJISIOIINE MPEOJOJIETh CHIIbI CONPOTUBIIECHUS HO-
BOBBEJICHUSIM: BOCIIPHSITHE, OPTaHU3AIMs OOIICHHSI, POJIH, SMOIUH, (hopMa BIHUSHHUS HA OKPY-
JKarouux (B1acTh MaHUIYJIUPOBAHUE, COTPYAHUUECTBO), (hopMa TBOPUYECKOH pabOThI, PaKTOPHI
MOTHUBALIUU U JIP.

IIpakTuyeckne 3aHATHA (CEMHUHAPDI)
ITPO8. IIpaBoBbIC U KYJIbTYypHBIE ACIIEKTHl B3AMMOOTHOIIICHUH B KOJUICKTHBE.

CamocrosiTesbHasi padora:
CP08. TIpeayoxuTh KOMIUICKC YIPABICHYECKUX PEIICHUH 10 CO3JAaHHI0 HHXKEHEPHBIX

MPOJYKTOB B 00JIACTH HAHOMH)KEHEPHH C YUETOM IPABOBBIX U KYJIbTYPHBIX aClEKTOB B3a-
MMOOTHOIIIEHUH B KOJIJICKTHUBE

CP09. N3yuuth QakTopbl MEKIUIHOCTHBIX OTHOIICHUM, MO3BOJISIONINE MPEOI0JIETh CHUITBI
COIIPOTHBIICHUST HOBOBBEICHUSM. Pa3paboTaTh KOMITJICKC MEPOTIPUATHN TIO TIPEOIOTICHHIO
CONPOTHUBIICHUS] HHHOBALIMSM B KOJUIEKTHUBE.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YueOHas JuTeparypa
1. Kopotkwuii C.B. IHHOBaIIMOHHBIN MEHEIKMEHT [ DJIEKTPOHHBIN pecypc] : yaeObHoe mocoodue /
C.B. Kopotkuii. — DeKTpoH. TeKcToBbI¢ HaHHbIe. — CapaToB: By3oBckoe oOpa3oBanue, 2018.
— 241 c. — 978-5-4487-0137-5. — Pexum nocryna: http://www.iprbookshop.ru/72356.html
2. Kopumn O.I1. HHOBaIMOHHBI MEHEIKMEHT [ DJIEKTPOHHBIN pecypc] : yuyeOHoe mocooue /
O.I1. Kopuun, 1.B. Makaposa, A.b. FOpacoB. — DneKTpoH. TeKCTOBbIE JaHHbIe. — M. : Py-
caitnc, 2016. — 269 c¢. —  978-5-4365-0692-0. —  Pexum  jgocryma:
http://www.iprbookshop.ru/61612.html
3. Jlammu H.W. Teopwus u npakTHKa HHHOBATUKHU [ DIIEKTPOHHBIN pecypc] : yueObHoe mocobue /
H.N. JlanuH. — DnekTpoH. TekcToBble AaHHble. — M. : Jloroc, YHuBepcurerckas knura, 2012.
— 328 c. — 978-5-98704-319-0. — Pexxum nocryma: http://www.iprbookshop.ru/9085.html
4. KysuenoB b.T. Dxonomuka u QuHaHCOBOE obOecreyeHre WHHOBAIMOHHOM NeATeIbHOCTH
[DnexTpoHHbIN pecypc] : yueOHOe 1mocobue isi CTYJAECHTOB BY30B, O0YUYaIOIIMXCS 110 9KOHOMHU-
yeckuM crienuanbHocTsaM / B.T. Ky3HnenoB. — DnekTpoH. TekcToBble AanHbie. — M. : KOHUTHU-
JAHA, 2012. — 295 ¢ — 978-5-238-02183-6. —  Pexum  jgocryma:
http://www.iprbookshop.ru/34532.html
5. VYmpaBieHHMe WHHOBALIMOHHOW JEATEIBLHOCTHIO B OpraHU3alMHU [DIEKTPOHHBIM pecypc] :
yuebHoe nocodue / A.JL. JleGenes [u ap.]. — DAEKTpOH. TEKCTOBBIC NaHHbIe. — M. : HayuHbiii
KoHcynmpTanr, 2018. — 272 c¢. — 978-5-6040243-7-9. — Pexum nocryma:
http://www.iprbookshop.ru/75487.html
6. TomyOeB A.A. DxoHOMHKa, ()MHAHCHPOBAaHUE W YIIPaBIIEHHNE WHHOBAIIMOHHOM NEATEIHHO-
CTBIO [DNEKTpOHHBIN pecypc] : yueOHoe mocodue / A.A. Tonybes, A.U. Anexcanaposa, M.B.
CkpunHnyeHko. — IJeKTpoH. TekcToBble AaHHble. — CII6. : YuuBepcurer UTMO, 2016. —
153 c. — 2227-8397. — Pexxum pocryna: http://www.iprbookshop.ru/65376.html
7. Mywmnanze P.I'. YmpaBrneHue MHHOBAIMOHHOW JEATEIBHOCTBIO [DJIEKTPOHHBIN pecypc| :
yuebnuk / P.I'. Mymnanze, O.B. Hukonaes, 3.b. TonnapoB. — DIeKTPOH. TEKCTOBBIE JaHHBIE.
— M. : Pycaiinc, 2015. — 148 c. — 978-5-4365-0455-4. — Pexum pocryna:
http://www.iprbookshop.ru/61670.html

4.2. Ilepuoanyeckas JuTepatrypa
1. 2Kypuan «Bompockl coBpeMeHHOW HayKu U MpakTUKU. YHuBepcuteT umenu B.W. Bepnan-
ckoro» Pexxum nocryna: https://elibrary.ru/, http://vernadsky.tstu.ru/ru
2. XKypuan «BectHuk TaMOOBCKOTO TOCYJapCTBEHHOTO TEXHHUYECKOTO YHHUBEPCHUTETA»
https://elibrary.ru, http://vestnik.tstu.ru

4.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBpeMEHHbIe NPogdeccHoHANbHbIE 0a3bl 1aH-
HBbIX H HHOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

YuuBepcuterckas nHpopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas crcrema «KoncynpTant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoi Meneparuu https://data.gov.ru

baza oTkpbeITBIX gaHHBIX MuHHCTEpPCTBA Tpylna U COLMaibHOW 3amuTel P
https://rosmintrud.ru/opendata

baza nannpix Hayunoit anexrponnoii ouommorekn eLIBRARY.RU https://elibrary.ru/
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ba3a naHHbBIX PO(ECCHOHANBHBIX CTAaHIAPTOB MUHHCTEPCTBA TPYy/Ia M COLUATBHOM 3alu-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl qanabIx MUHKCTEpCTBA SKOHOMUYECKOTO pazButus PO http://www.economy.gov.ru

Basa otkpeITeIx manHbIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnexkTponHas 0a3a ganHbIx «M3aarenberBo Jlans» https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza maHHBIX «ONeKTpOHHO-OMOMMoTeuHas cucrema «IbC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOMnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpopMalonHas cucteMa «HarnoHnanbHast 3JeKTpOHHAS
oubmmoreka» https://H36.pd

HanunonansHbIil mopTai oHaiiH o0yuenus «OTKpbIToe 0OpaszoBanue» https://openedu.ru

DnexTponHas 6a3za ganubx "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHbiii caiT denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryJIHPOBAHUIO U MET-
poaoruu http://protect.gost.ru/

Pecypchbl 31eKTpOHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpelbl YHUBEPCUTETA IpEa-
CTaBJIEHbl B JIOKAJIbLHOM HOpPMAaTUBHOM akTe «llojoxeHue 00 31eKTpOHHONW MH(POPMALMOHHO-
o0pazoBarenpHOH cpeae TaMOOBCKOro ToCcy1apCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKkTpoHHbIe 00pa30BaTeIbHbIE PECYPChl, K KOTOPbIM oOecreueH J0CTyn o0yJyaromuxcs,
B T.4. IPUCIIOCOOJICHHBIC JIJIsl UCTIOJIB30BaHUS MHBAIUAAMHU M JIUIIAMHA C OTPAaHMYCHHBIMH BO3-
MOYKHOCTSIMH 3]I0pOBbsI, IIPUBEACHBI Ha O(QHUIMAIBHOM CaiiTeé YHUBEpCUTETa B pasjene «YHH-
BepcuteT»-«CBenieHuss 00 00pa3oBaTeabHON OpraHu3zauun»-«MarepuanbHO-TEXHUYECKOE 0Oec-
IIeYeHHNE U OCHAIEHHOCTh 00pa30BaTEIbHOTO MPOLIECCAy.

CBeieHHs O JIMLEH3UOHHOM IIPOrPaMMHOM O00€CIIEUEHHUH, UCII0Ib3yEMOM B 00pa3oBaTeb-
HOM IIpoliecce, MpeCTaBleHbl Ha OpHUIMaIbHOM caiiTe yHHBepcuTeTa B paszzaene «OOpas3oBa-
Hue»-«YuebHas paboTtan-«/locTynmHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO JNCHUITJINHBI

OO6yyaronuecs JA0JDKHBI ObITH 03HAKOMJICHBI ¢ paboyeil mporpaMMoil JUCHUILTUHBL, B TOM
quciIe: TEepeyHeM IUIAaHHPYEMbIX Ppe3YyJbTaToB OOYYEHHs; MECTOM IUCHHUIUIMHBI B CTPYKTYpe
OIIOII; Tpyn0eMKOCThIO M3YYEHHS JUCIUIUIMHBI, 00BEMOM ayJUTOPHBIX 3aHATHH M CaMOCTOS-
TENBHON pabOoThl; AaHHOTUPOBAHHBIM COJICPKAHHEM OTAEIBHBIX TEM JTUCLUUILIMHBL, IepeuHeM y4ueO-
HO-METOIMYECKOT0 0OecreueH sl UIsi CaMOCTOSATENILHON paboThI U ee opraHu3aiueit; GoHmom ore-
HOYHBIX CPEJICTB /ISl IPOBECHUS TEKYIIEH M MPOMEKYTOUHOHM aTTecTaluy 00yJatouuxcs o Auc-
LUIUTUHE; TepeyHeM Y4eOHOH JUTepaTyphl, pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON
cetu «MHTepHET»; METOAMYECKMMHU YKa3aHUSAMMU Ul 00Y4arOLMXCs 10 OCBOSHUIO TUCLIUIUIMHBL

OcHoBHast opranu3anuoHHas (opMa 3aHITHI B By3e — JIeKIHs. JIekuus — opraHu3aluoHHas
¢dopMa M MeToa O0y4YEHHMsI, COCTOSIIUE B MOCIEA0BATEILHOM JJIUTEIBHOM MOHOJIOIMYECKOM
M3JI0’KEHUU TPEro/iaBaTesieM 3aBepIeHHOro (hparMeHTa MaTepuana yaeOHOM TUCITUIUIMHEIL.

Jlexuus siBasieTcst Hanbosee ObICTPBIM, SKOHOMHBIM CIIOCOOOM Iepeaadu KOMIUIEKCa 3HaHUM
rpynmne oOydaroluxcs; o0ecrnedynBaeT TBopueckoe oOleHne npenoaasarens ¢ Bamu, smormo-
HaJIbHOE BJIMSIHME IIpenojanaTeiis Ha Bac.

Pa3BuTHe COBpeMEHHBIX TEXHOJOTUH, 0COOCHHO 0 MPUOPUTETHBIM HAIIPABICHUSM, ITPUBO-
JUT K TOMY, YTO 9acTh Y4eOHOrO MaTepualia o KOHKPETHOW TeMe He HAIlIO eIlle OTPaKCHUS B
CYILIECTBYIOIIUX y4YeOHHKAX, & HEKOTOPBIE pa3/Iesibl MOPAIBHO yCTapelu, MO3TOMY JICKIIUs SBIIsI-
ercs Juia Bac ocHOBHBIM McTOuyHMKOM MHpopManuu. Jlexkmus Oyner s Bac HesameHnma, T.K.
OTJIeIbHBIE TEMbI Y4eOHUKA JOCTATOYHO TPYAHBI JIJISI CAMOCTOSATEIBHOTO U3YUYEHUS U TPEOYIOT
METOMYECKON NepepabOTKU JEKTOPOM.

Bama nHTeHCcHBHAas paboTa Ha JEKIIUU MO3BOJIUT Bam:

— TIOCTaBUTh W OOOCHOBATh IIENIM M 33Jaud OOydeHHs (KaK MO M3YYEHHIO COOTBETCTBYIOIIEH
IpeaMETHOM 001aCTH, TaK M B KOHTEKCTE NOJATOTOBKU K POPECCHOHATIBHOMN 1€ TEIbHOCTH);

— TOJIYYUTh U YCBOUTH HOBbIE 3HaHUs, C(OPMUPOBATH UHTEIEKTYaJIbHbIE U KpEeaTUBHbIE yMe-
HUS U HaBBIKH;

— BbIpabOTaTh MHTEPEC K TEOPETUUYECKOMY aHaJIM3y MpPOOJIEM COBPEMEHHBIX HAYKOEMKHX OT-
paciei.

Bo Bpemst n3ydeHusi TUCHUIUIMHBI BBl BCTpEeTUTECH CO CIIEAYIOIIMMU OCHOBHBIMHM pa3HO-
BUJIHOCTSIMHU JIEKIIMI, TAKUMU KaK:

— BBOJHas — OPUEHTHUPOBAHHAsA Ha (popMHpOBaHHE OOIIETO MPEACTABIECHUS O TEOPETUYECKUX
OCHOBAax INMpeIMETHON 00JacTH, UX MECTe B CUCTEME NMPO(eCcCHOHANBHOM MOArOTOBKH, Jak0-
11asi IepBoOHavYaIbHOE O3HAKOMJIEHHE Bac ¢ OCHOBHBIMU Hay4HO-TEOPETUYECKHUMH MOJIO0XkKe-
HUSMH TaHHOW OTPACiu 3HAHMS;

— yCTaHOBOYHAas — OpueHTHUpyomas Bac Ha UCTOYHMKN MHPOpPMAINH, Jdarollas yKa3aHus AJis
CaMOCTOSITENIbHOM pabOThl M TOATOTOBKHU 3a/laHUH, MPAKTUUECKUE PEKOMEH AU, BBIJIES-
folas HanOoJiee BaXKHbIE U TPYIHBIE YaCTU MaTepHaa;

—  uH(OPMAIMOHHO-UHTETPUPYIOIIAs — MPEACTABISAIONIasi OCHOBHBIC TMOJIOKEHUS TEXHOJIOTH-
YECKOr0 MOJX0/a, Pe3yIbTaThl COBPEMEHHBIX NMPUKJIAJHBIX HCCIEI0BaHUN B JaHHOM o0ia-
CTH 3HAHUM;

— 0030pHO-cHUCTEMAaTU3UpYIOLIas — arolasi KBUHTICCEHIUIO Kypca, IpeICTaBIeHHUE poJu Mo-
Jy4aeMbIX 3HaHUW B MHHOBAIIMOHHOM MPeoOpa30BaHUK CTPAHBI, YTO 00ECIIEYUBAET BBIXOJ K
JalbHENUIIEMY TEOPETHUECKOMY aHaIN3Y 3a MpeesiaMu IepBOHAYaIbHOTO TOHUMaHUS.
Xotenock O6b1 00paTuTh Bamie BHUMaHMe, 4TO CyTh Ipolecca 00y4eHus: IpU UCIOIb30Ba-

HUU JIEKIUH 3aKIJII0YAeTCsl B TOM, YTO Y4eOHBII MaTepual nojaercs nejaroroM Tak, 4To oH BOC-

IIpUHUMaeTcs BaMu npenMyIecTBEHHO 4epe3 CIIyXOBOM KaHail. Baia 3amaya HayduThCs KOH-

CHEKTUPOBATh OCHOBHOE COZEpaHHUe JIEKIIUU, a mocie He€ 00g3aTeNIbHO U3YyYUTh MPOCIIyIlIaH-

HYIO TeMY 10 PEKOMEHIOBAaHHBIM JIUTEPATYPE U AIEKTPOHHBIM UCTOUYHUKAM MH(POPMAIUH.

— 10—
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K ToMy ke, Ha JEKIUHU HE NPEICTABIIACTCS BO3MOXKHBIM YUUTBHIBATh BOCIPUATUE KaXA0IO
u3 Bac, a Beap oHO cyry0o uHauBuAYyansHo. Ha nekuuu (3a MCKIIIOYeHHEM MHTEPAaKTUBHBIX 3a-
HATHI) ciabasi oOpaTHas CBsI3b, HA OCHOBE KOTOPOM IpErojaBaTellb JeNaeT BbIBOJ O CTENEHU
yCBOEHHsI yueOHOTO MaTepuasia Bamu B 1aHHBII MOMEHT BpeMeHH. [1o3ToMy BCe BOMPOCHI, KO-
TOpbIe BBl HE MOHAIN BO BPEMs JIEKIIMM U HE CMOIJIN BBIICHUTBH BO BPEMsI CAMOCTOSITEIILHOM pa-
00TBI ¢ KHUTOW, HE0OXOAUMO OOCYAMTH C MPETOAABATEIIEM BO BPEMs HHIUBUAYAIBHBIX U TPYTI-
NOBBIX KOHCyabTauui. IlocrapaiiTech He NMPOIYCKaTh JIEKIHMH, T.K. UMEHHO OHHU 3aJal0T TEMII
Bcell yueOHOM paboTe B yHUBEPCUTETE.

B mpouecce nzydenus nucuumiinHel Bel 0ynere nmpuoOperats yMEHUs M HaBBIKH 110 AUCLH-
IUIMHE YYacTBYsS B CEMHHapax W pemias npoecCHOHaTIbHO-OPUCHTUPOBAHHBIE 33/1a4H HA 3aHS-
THUSX.

[IpakTuyeckue 3aHATHS TPOBOJATCS B ayAUTOPHUAX WM YU4€OHBIX JIAOOpaTOpusiX, 000pya0-
BaHHBIX HEOOXOIUMBIMH TEXHHUUECKUMH CpPEACTBaMHU OOYUYEHMsI, BBIYUCIMTEIBHOM TEXHUKOM,
CIIPABOYHOM JIMTEPATYPOU JJIsl BBITIOJIHEHUS PACUETOB.

Cemunaps! - opma 00ydeHus, P KOTOPOH NpernoAaBareib OPraHU3yeT JUCKYCCHIO IO
IIPEJIBAPUTENILHO OMIPEEIIEHHBIM BOoIpocaM TeMbl (paszaena). K TtakuMm 3ansaTusM Bbl 10MKHBI
3a0J1IarOBPEMEHHO IOJrOTOBUTH TE3UCHI BBICTYIUIEHUH B paMKax m3ydaemoi TeMbl. Ha kaxaom
CEMHUHApPCKOM 3aHITHH IPEIo1aBaTeib OLICHUBAET MOATrOTOBIEHHbIe Bamu BoIcTyIIeHus, Bamry
aKTUBHOCTbh B JAMCKYCCHUAX, YMEHHE (DOPMYyIUpPOBaTh CBOM MO3ULIMH, YTO YYUTHIBAETCS KakK CO-
CTaBJISIFOIINE PEUTUHIOBON OLIEHKH CTY/IEHTOB 110 JAHHOMY IPEAMETY.

CamocrodrenbHas paboTa MO YCBOGHHIO YU€OHOIr0 Marepuaia Mo JUCHMILIMHE MOXKET BbI-
noJiHAThC Bamu B unTasibHOM 3ane OMOIMOTEKH, Y4eOHbIX KaOMHETaX, KOMIbIOTEPHbIX Kiac-
cax, a, TAK)KE B JJOMAIIHUX yCIOBHSIX.

Bama camocrostenpaas pabora TpeOyeT HamuMuus WH(POPMAIMOHHO-TIPEAMETHOTO o0ectie-
YeHUs: Y4eOHHKOB, Y4EOHBIX U METOJWYECKHX MOCOOMH, KOHCHEKTOB JIEKLUH, OMOPHBIX KOH-
CIIEKTOB, 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. MeToauueckne mMarepuayibl B OOJIbIINMH-
CTBE cllyyaeB oOecredynBaroT Bam BO3MOXHOCTb CAMOKOHTPOJISL IO TOMY HJIM HHOMY OJIOKY
yueOHOro MaTepuaia WM MpeaMeTa B LeJoM. PekoMeHayeTcsl TakKe MCIOIb30BaTh COOTBET-
CTBYIOUIYI0O HAY4YHYIO U CHELHAIbHYI0 MOHOIpapHUuYecKyl0 U MEPHOAMYECKYIO JIUTEpaTypy B
JaHHOW 00J1aCTH 3HAHUU.

BeinonHenue Bcex BUAOB yueOHOM paboThl, MpeayCMOTPEHHON MIIaHOM, MO3BOJIHUT chopMHU-
pOBaTh KOMIIOHEHTH! KOMIIETEHIIMN Ha A€ITEIbHOCTHOM U PEQIIEKCUBHOM YPOBHSX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, Ka6I/IHeTBI, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICqUAJIN3UPOBAHHBIM O60py,HOBaHI/IeM.

HanMenoBaHme criemuanbHBIX

IOMEIICHAH

OCHAIIIEHHOCThH CIIEIHAIBHBIX ITOME-
IIEHUH

[MepeueHp JUIEH3UOHHOTO MPOTrPAMMHO-
ro obecriedeHus / PeKBU3UTHI mOATBEP-

JKIAIONIETr0 JOKYMEHTa

Y4eOHbIE ayaUTOpPHU IS IPOBE-
JICHUS 3aHATHH JEKIIMOHHOTO TUIIA

Meobenn: yuebnas mebenb

Texuuueckue CpCACTBa: 5KpaH, Opo-
CKTOP, KOMIILIOTEP

Y4eGHble ayAUTOPHH IS
MIPOBEACHUS 3aHATUN

CEMHHAPCKOIr'o TUIla, rpyNIoBbIX U
MHAWBUAYaAJIbHBIX KOHCyHbTaHHﬁ,

TCKYIIETro KOHTPOJIA U

HpOMe)KyTO‘IHOﬁ aTTeCTallu

Meoberb: yuebHas MeOenb
TexHuyeckue cpeacTBa: dKpaH, Mpo-
€KTOp, KOMITIBIOTEP

MS Office, Windows / KopmopaTtusHbie
aKaJeMHYECKHE JIHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

st caMOCTOSITENNbHON paboThl 00YYarOIIUXCS MPETyCMOTPEHbI MOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIECIMATM3UPOBAHHON MeOEIbI0, OCHANEHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecriedeHreM JIOCTyIa B 3JIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

HanmeHnoBanne moMeneHII
IS CAMOCTOSITEILHOM
PpaboTHI 00yJAOIIIXCS

OcCHaIIEHHOCTh MOMEIIEHUN I
CaMOCTOSATEITFHON paOOTHI 00YJIAFOLTIXCS

[Tepe4eHp JTMIEH3HOHHOTO TPO-

rpaMMHOTo obecriedeHus / Pek-

BU3HTHI MOATBEPIKAAIOLIETO 10~
KyMEHTa

Ilomemenue nis
CaMOCTOSATENFHON paboTHI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHol GuOIHOTEeKH)

Mebenb: yaeOHas MeOeib

KoMrutekT criennanu3supoBaHHOW MeOEIH: KOMITh-
IOTEPHBIE CTOJIBI

O6opynoBaHHe: KOMIIBIOTEPHAs TEXHHUKA C TIOA-
KJIFOYeHHEM K MH()OPMAILMOHHO-
KOMMYHMKaIMOHHOM cetu «IHTepHET» U 10CTY-
MIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pazoBarenbHYIO cpexy o0pa3oBaTebHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyzaoBaHue, oOecreyrBaromiee J0CTyI K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
COEIMHEHHE 10 TeXHOJorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3usa Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

Tlomemenue nist
CaMOCTOSTENTFHON pabOTHI
obyuaromuxcs (aya. 333/A)

MeOGensb: yueOHast Mmebeb

KoMruiekT crieranu3npoBaHHON MeOeIH: KOMITh-
IOTEPHBIE CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KJIFOYeHHEM K HH()OPMAILHOHHO-
KOMMYHHKalMOHHOI ceTn «IHTepHeT» u A0CTy-
MIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYI0 Cpely 00pa3oBaTeNIbHOM opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAIHOHHOE 000-
pyZaoBaHue, obecrieyrBaroiee J0CTyI K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHUe 1o TexHonorun Wi-Fi)

Microsoft Windows XP JIunen-
3ust Ne44964701

Microsoft Office 2007 JInuensus
Ne44964701
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1

INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1.

Tekymuii KOHTPOJIb YCIIeBaeMOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B ce0si MEPOIPUSATHS MO OLIEHUBAHUIO BBI-
MIOJTHEHUS 3a/IaHUH Ha MPAKTUYECKHUX 3aHITHIX, 3aJJaHUH JJI1 CaMOCTOSATEIbHOU paboTel. Mepo-
HOPUTHS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTHU MpHBeIeHbl B Tabuuie 7.1.

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

00603-
HAYCHIC HanmenoBanue ®opMa KOHTPOJIA
P04 DKOHOMHMYECKAsl 3KCIEepTU3a HHHOBALMOHHBIX TPOCKTOB N ['pynmnoBas auckyccus
MOHMTOPHHI peajau3aluy MTHHOBAaLUN
[1PO7 |YnpaBneHne HHHOBAIMOHHBIMH NPOEKTaMU U iporpaMMamMu | I'pynmnoBas quckyccust
P08 [IpaBoBbl€ U KyJIbTYypHBIE aCIIEKThl B3aUMOOTHOILEHUH B KoJI- | ['pynmoBas nuckyccus
JIEKTUBE.
W3yunTh OCHOBHBIE IPABOBBIC 1 HOPMATHBHEIE aKThI B cepe | TBopueckoe 3amaHue
HKOHOMHYECKOM, IKOJIOrMYECKON U COLIMATIbHON 0€301MacHOCTH
Cpo1 |PiPY MPOSKTHPOBAHMU H M3TOTOBJICHHU NPOJYKIINH HAHOUH-
xeHepuu. [Ipoananu3upoBars KauecTBO NIPaBOBOT'O COIPO-
BOK/IEHUSI MHHOBAIIMOHHOW JIESTEIbBHOCTH B 00JIaCTH HAHOWH-
KECHEPUHU.
CPO7 CrnpoexTrpoBaTh OM3HEC-TIPOLIECC MHHOBALIMOHHOM AedTenb- | TBOpueckoe 3aj1aHue
HOCTH
[Ipem1oKnTh KOMIIJIEKC YIIPABICHUYECKUX PELIEHUH 10 co31a- | TBopueckoe 3a1aHue
Cpog MU0 HHVKEHEPHBIX IIPOJIKTOB B 00J1aCTH HAaHOMHKEHEPHUH C
Y4ETOM MPABOBBIX U KYJbTYPHBIX aCE€KTOB B3aUMOOTHOIIIE-
HUH B KOJIJIEKTUBE
N3yuntsh pakTophl MEXKINYHOCTHBIX OTHOILIEHUH, TO3BOJIS0- | TBOpueckoe 3amaHue
CP09 '€ PEOONETH CHIIbL CONPOTHBICHHS HOBOBBECHUSM. Pa3-
paboTaTh KOMIUIEKC MEPOTIPUATUM 110 TIPEOI0JICHUIO COTIPO-
THUBJICHUS] THHOBALIUSIM B KOJUIEKTHBE
7.2. IIpoMeskyTOYHAS aTTeCTALUS

q)OpMBI HpOMe)KYTO‘-IHOI\/'I arTeCTaly 110 JUCHUIIIINHC ITPUBCACHLI B TaGJ’II/IL{e 7.2.

Tabnuua 7.2 — @opmMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
OugHas
HaYCHHE OTYETHOCTHU
3aull 3auer 2 cemMecTp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa
OreHOYHBIE CPENICTBA COOTHECEHBI C pe3ylIbTaTaMi 00y4eHUs MO JTUCHUIUIMHE W MHMKA-
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

NJI-1 (OIIK-2) Mmeer HaBBIK MPOESKTHOM ACATEILHOCTH C YYETOM 3HAHUH MPOEKTHOTO U
(MHAHCOBOTO MEHEPKMEHTA

P €3YJIbTAThL 06yqumI KOHTpOJ'ILHbIC MCPOIIPUATUA
3HaeT OCHOBBI yNPABJICHUS] MHHOBAIIMOHHOM JAESATEILHOCTBIO, TIPO- [IP04. 32101
€KTHBIN U (PUHAHCOBBI MEHEPKMEHT ’
YMeeT NpoeKTUPOBATh MEPOIIPUATHSI MTHHOBAIIMOHHOM J€ATEIbHOCTH P07
B 00J1aCTH HAHOMHKEHEPHUH
HMeeTt HaBBIKM MPOEKTHON JEATEIHLHOCTH B 00JaCTH HAHOUH)KEHEPUHU CPO7
C Y4ETOM 3HAHUU MPOEKTHOTO U (PMHAHCOBOTO MEHEHKMCHTA

Tembl 1151 TPYNIIOBO# IMCKYCCHH HA TPpaKkTH4eckoM 3ansitum I1P04

1.YcToitunBOCTh HHHOBAIIMOHHBIX MPOEKTOB B YCIOBUSAX UMIIOPTO3aMELICHUS

2.3aBUCHUMOCTh APKOHOMHYECKOH II€JIeCOO00pa3HOCTH HWHHOBAIMOHHOTO IMPOEKTa OT Pa3BUTHUS
WHHOBAIIMOHHO-UHBECTUIIMOHHON HH(PPACTPYKTYPHI

3. [Ipo6GneMbl OpraHu3aluy MPOSKTHOM JESITEIIBHOCTH B HAHOWHKEHEPUH

TeMbl 1J1s1 TPYNIIOBOM IMCKYCCHH HA MPpaKkTHYeckoM 3anusituu ITP07

1.ITpo6sieMbl pOIBUKEHUSI PE3YIBTATOB B 00JIACTU CO3JaHMSI HAHOCTPYKTYPUPOBAHHBIX MaTe-
pHAJIOB K MOTPEOUTEIIO

2.Pa3zpaboTka KOMIUIEKCHON MPOrpaMMbl HHHOBAIIHOHHOH JESTEILHOCTH B 00JIACTH HAaHOMHIKE-
HEpUHU

Temsbl TBOpueckux 3aganmii CP07

1. PamouHBIl MHHOBAIIMOHHBIN IPOEKT B 00JIACTH MPOJIBUKEHUS HAHOIIPOIYKTOB

2. PaMOYHBII MTHHOBAIIMOHHBIN MPOEKT B 00JIACTH OpraHU3aLMHU BIITyCKa HAHOTEXHOJIOTHYECKO-
ro o0opyJ0BaHUS

Teopernueckne Bonpocsl K 3a4ery 3aull

Y4aCTHUKM phIHKA HOBAllMW U X S3KOHOMHYECKHE OTHOLIEHUSI.

JIBM>KyIMe cuibl KOHKYPEHIIMN Ha PIHKE HOBALMM.

Kommepumanusanus HOBIIECTB.

OKOHOMHYECKHE KPUTEPUHA NHHOBALIMOHHOM JIEATEIILHOCTH

O PexTUBHOCTh KaK YHUBEPCAIBHBIM KPUTEPUN MPHUHITHUS PEUICHUI NpU YHpaBJI€HUU WH-
HOBaLUSIMHU.

[Toctynnenust OT HHHOBALIMOHHOM IESITETbHOCTH.

broxeT MTHHOBAILMOHHOIO MTPOEKTA.

DKOHOMHYECKHE MTOKA3aTeNH 11eJeco00pa3HoCTH U 3P(GEKTUBHOCTH MHHOBALIUH.
O6ocHoBanue 3pPEeKTUBHOCTH MHHOBAIIMOHHBIX NMPOEKTOB HA OCHOBE OLIEHKHU YMCTOTO JTHC-
KOHTHUPOBAHHOTO J10X0/a (UUCTOM TEeKyIIeH CTOMMOCTH).

10. OcobeHHOCTH OLIEHKH SKOHOMUYECKOH 3(p(PEeKTUBHOCTH OPraHU3AI[MIOHHBIX HHHOBAIUH.

11. YyBCcTBUTENBHOCTh M YCTOHYHMBOCTh HHHOBALMOHHBIX POEKTOB K YCIOBHSIM UX peaTU3alUH.
12. Opranuzanus 5JKOHOMHUYECKOTO MOHUTOPHHTA MPH pean3allii HHHOBAIIMOHHOTO MTPOEKTA.
13. ®uHaHCOBbBIE aCIEKTHl MHHOBAIL[MOHHOM 1€ATEIIBHOCTH.

asrLONE

©CoNe®
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14. TlonaTHe W BUIBI MHBECTHIMNA, WX UCIOJb30BaHUE IS (DMHAHCHPOBAHUS WHHOBALMOHHOW
NESTEeIbHOCTH: IOTPEOUTENbCKUE WHBECTHIIMM, SKOHOMUYECKHME WM KalluTanoo0pasy-
IOLIME€ NHBECTULIUH, (PUHAHCOBBIE MM TOPT(ETbHbIE HHBECTHIINH.

15. OcobeHHOCTH perylaMeHTallud WHHOBALIMOHHBIX IPOLIECCOB HAa MAaKpO- M MHUKPOYPOBHSX
yIIpaBIICHHUSL.

16. IIpoexTrpoBaHue OU3HEC-NPOLIECCOB UHHOBALMOHHOM 1€ATEIIEHOCTH.

17. IHXXUHUPUHT U PEMH)KUHUPHUHT OM3HEC-TIPOLIECCOB UHHOBALIMOHHON JIESTENbHOCTH.

18. Opranu3anys MOHUTOPUHIAa HHHOBALIMOHHOTO ITpoLiecca.

19. VnpaBnenue npoekTaMu Kak OCHOBHAsI TEXHOJIOTHS pealn3allii HMHHOBAIUI.

20. Pa3paboTka MHHOBALIMOHHOTO IIPOEKTa U 00ECIIEUCHHUE €r0 pean3alim.

21. IInaHupoBaHME U YIIPABICHUE IPOEKTOM Ha OCHOBE IPOLIECCHOTO MOAXOA.

22. llonsATue u onpeeneHne MHHOBAIMOHHOM NPOrpaMMbl Kak 00bEKTa yIpaBJIeHuUs.

23. Cono-TeXHMUECKUH MOIX0] K MPO0IJIeMe YIIPaBICHUS IPOCKTAMHU.

24. JIoKkyMEeHTUPOBaHHE MHHOBALIMOHHBIX IPOEKTOB: MPOEKTHAas, IJAHOBas M OTYETHas JIOKY-
MEHTAIMs, IOPSIIOK €€ COCTaBJICHUS], UCIIOJIb30BaHUS U XPAaHEHMUSI.

M/-2 (OIK-3) 3Haer npaBoBbie 1 HOPMAaTHBHBIC aKThl B cepe IKOHOMHUYECKOM, IKOIO-
FMYECKOW M COLMAIbHOM O€30MacHOCTH NpU MPOESKTUPOBAHUM M M3TOTOBJIEHUHM NPOIYKLIHUU
HAaHOMHKEHEpUU

Pe3ynbraTel 00y4eHus KoHTposbHbIE MEpONpUATHS
3Haer HOPMAaTUBHO-IIPABOBYIO 633y OpraHu3anuunu HHHOBaHHOHHOﬁ
JIEeATETLHOCTH B 00JIaCTH HAHOMH)KEHEPUU, 00E€CTICUNBAIOIIYIO KO-
HOMUYCCKYHO, 9KOJIOT'HYCCKYIO U COLITUAJIBHYIO 0€30I1aCHOCTD y4acT-
HUKOB MHHOBAIIMOHHBIX ITPOLICCCOB

CPO1, 3a401

Tembl TBopueckux 3axanuii CP01

1. IIpoananu3upoBaTh KaueCTBO MPABOBOTO CONPOBOXKJICHHUS MHHOBAIIMOHHOM IESTEIbHOCTH B
00JaCTH HaHOMHKEHEPHH.

2.Pa3zpaboTaTh KOMIUIEKC MEpOINPHUATHHA MO COBEPLICHCTBOBAHUIO IPABOBOI'O PErYJIHPOBAHUS
HKOHOMUYECKOM, IKOJIOrMUECKON M COIMaIbHON 0€30macHOCTH NpU MPOEKTUPOBAHUU U HM3rO-
TOBJICHUH NIPOAYKIIMA HAHOMHKEHEPUH

Teopernueckne Bonpocs K 3a4ery 3aull

1. IIpaBoBbIe U HOPMATUBHbBIE AKThl B Cepe IKOHOMUUECKOW OE30MacCHOCTH MPH MPOEKTUPOBa-
HUU U U3TOTOBJIEHUH NPOJYKIIMY HAHOUHKEHEPHUH.

2. IlpaBoBbIe W HOPMATHBHBIE aKTHI B c(hepe IKOJIOTHIECKOI 0€301MacHOCTH TPU MPOESKTUPOBA-
HUU U U3TOTOBJIEHUH NMPOIYKIIMY HAHOUHKEHEPUH.

3. IIpaBoBble U HOpMaTUBHBIE aKThI B chepe colnanbHOW 0€30MacHOCTH MpU MPOEKTUPOBAHUH U
W3TOTOBJIEHUH MTPOTYKIIMN HAHOMHKEHEPUH.

H/-1 (OIK-6) Nmeer ombIT NPUHSATHS OTBETCTBEHHBIX PEIICHUH, C YYE€TOM MPABOBBIX U
KYJIbTYPHBIX ACIIEKTOB B3aMMOOTHOIIEHUI B KOJUIEKTHBE
PesynbraTel 00y4eHus KoHTponbHbIE MEPONPUSTHS

3HaeT NIPaBOBbIE U KYJIbTYPHBIE aCIIEKThI B3aMMOOTHOLIEHUH B KOJI-
JIEKTHBE MPH peaNnn3aliy NHHOBAIIMOHHON NOJIUTUKH.

YMeeT 000CHOBaHHO MPUHUMATD YIIPABICHUECKHUE PEeIICHUs CPO8
Hmeet onbIT pa3paboTKH YIPaBICHYECKUX PELICHUH U MTPEOI0ICHUS
CONPOTHUBJICHNS MHHOBALMAM B KOJUICKTHBE

ITPO8, 3au01

CP09

TeMbl U1l TPYNINIOBO# JUCKYCCHU HA pakTU4YeckoM 3ansaTuu [TP08

_ 15—



28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

1.MexaHu3Mbl IPEOIOTAEHUS ICUXOJIOTMUECKON HHEPIIUH.
2.Kpoc-KynbTypHBIE pa3InyMs U UX BIUSHUE HA TBOPUECKYIO JESATEIHLHOCT B KOJICKTHUBE.

Tembl TBopueckux 3aganuii CP08

1. [Ipe1oXXnUTh KOMIUIEKC YIPABICHUECKUX PELICHUH 10 CO3/IaHUI0 MHXKEHEPHBIX MPOJYKTOB B
00JaCT HAaHOWHYKEHEPUU C YYETOM IIPaBOBBIX U KYJbTYPHBIX acllEKTOB B3aMMOOTHOILLIEHHIl B
KOJIJIEKTHBE

Tembl TBOpUeckux 3axanuii CP09

1. V3yuuTh (GakTOpbl MEKIMYHOCTHBIX OTHOIICHUMU, MO3BOJSIONINE MPEOJOJIETh CHIIBI COMPO-
THUBJICHHUsI HOBOBBEJICHUsIM. Pa3paboTaTh KOMILIEKC MEPOIPHUATUN 10 MPEOIO0JICHHIO COTPOTHB-
JICHUSI NTHHOBAIIUSM B KOJIJICKTHUBCE.

Teoperuueckne Bonpochl k 3a4etry 3aull

IIpaBoBBIE U KYJIbTYpHBIE ACIEKTHI B3aUMOOTHOILICHHUH B KOJIJIEKTHUBE.
VYnpasiieHue KOJIJIEKTUBOM (IPYIIOii) B POLIECCE BHEAPEHNS HOBOBBEACHUM.
[TonuTHKa BHEAPEHUs] HOBOBBEICHU.

Copep:xaHue U CTalUU IpoLecca MPUHATUS YIIPABIEHYECKOTO PEIICHHUS.
Crnenuduueckue yepTsl Ipolecca yupaBIeHHUs.

OpraHu3alvOHHbIE PELICHMUS.

Kputepuu npuHATHS yIpaBIeHYECKOTO pEIICHUs.

dopmalibHbIE PABUIN U IPOLEAYPBI IPUHSTUS YIPABIECHUYECKOIO PELLIECHUS.
@DaKTOpbl MEXJIMYHOCTHBIX OTHOLIEHHH, MMO3BOJIAIOLIME MPEOI0JETh CHIIBI COPOTHBIICHUS
HOBOBBEJICHUSIM.

CoNoOA~WNE

8.2. Kpurepnu 1 mKajabl OHeHNBAHUSA

8.2.1. llIkans! OIleHUBaHUS

JIJIs1 KOHTPOJIBHBIX MEPOTPUATHH YCTAaHABIMBACTCS MHHHUMAILHOEC M MAaKCHMAJTLHOE KOJIH-
YyeCTBO 0aJI0B B COOTBETCTBHUU ¢ TaOmuuei 8.1.

KoHTpobHOE MEpONpHUsSTHE CUUTACTCS MPOUCHHBIM YCIEIIHO TP YCIOBHH Habopa Ko-
JINYECTBA 0AJIOB HE HU)KE MUHHUMAJILHOTO.

Pesynbrar 00y4deHUs 110 TUCIUTUIMHE CYUTACTCS TOCTUTHYTHIM TIPU YCIICIITHOM TTPOXOXKIC-
HUU OOyUarolUMCSl BCEX KOHTPOJIBHBIX MEPOMPUSTHIH, OTHOCSIIUXCS K JAHHOMY pe3yibTary
00yJeHwusl.

Tabmuna 8.1 — [1Ikansl olleHHBaHNS KOHTPOJIBHBIX MEPOTIPUSTHI

0603- KonnyectBo 6aiioB
HanmenoBanue dopma KOHTPOJIS -
HayeHue min max
OKOHOMHMYECKAsl JKCIIEPTH3a WMHHOBA-|TPYNIIOBas TUCKYC- 2 5
[1PO4 |UMOHHBIX MPOEKTOB MU MOHUTOPHHI pea- cus
JU3aluy MTHHOBaLUI
P07 VYrpaBineHrne HHHOBALlMOHHBIMH IIPOEK- |TPYIIIOBask JUCKYC- 2 5
TaMU ¥ IporpaMMamMu cus
P08 IIpaBoBbIe U KyJIbTYPHBI® aCIEKTbI B3a~ | IPYNIIOBAst TUCKYC- 2 5
VMOOTHOIIIEHNH B KOJIJIEKTHBE. cus
N3y4nuTh OCHOBHBIE IIPABOBBIE U HOPMA- | TBOPYECKOE 3a/a- 2 )
Cpo] [TMBHbIE aKThI B cepe SIKOHOMUYECKOH, HUE
HKOJIOTUYECKOM 1 colManbHON Oe3omac-
HOCTH ITPU NPOCKTUPOBAHUU U U3TOTOB-
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00603- HaumeHnoBanue dopma KOHTPOJIS

KommuectBo 0amios

JICHUU TPOJYKIIMY HAHOMH)KEHEPUH.
[Ipoananu3upoBaTh Ka4eCTBO IPABOBO-
I'0 COIIPOBO’KACHUSI MHHOBAILIMOHHOM
JEeSTeIbHOCTH B 00JIaCTH HAHOWHIKEHE-
pHH.

CrpoekTHpoBaTh OM3HEC-TIPOIIECC HH-
HOBAIIMOHHOM J1eATeIbHOCTH

TBOPUYECKOE 3a/1a- 2
HHE

CPO7

[IpennoXuTh KOMIUIEKC yIIpaBiIeHYE-
CKHX PELICHUH 110 CO3JaHUI0 UHKECHEP-
HBIX NPOJYKTOB B 00J1aCTH HAHOMHIKE-
HEPHUHU C yYETOM IIPABOBBIX U KYJIBTYP-
HBIX aCIEKTOB B3aMMOOTHOILIEHUI B
KOJUIEKTHBE

TBOPUYECKOE 3a/1a- 2
HHE

CPO8

N3yanTh GakTOpbl MEXINIHOCTHBIX
OTHOLLUEHUH, TO3BOJISIOLIME TPEOI0JIET
CHJIbI COIIPOTUBJICHUS] HOBOBBEACHUSIM.
Pa3paboraTs KOMIUIEKC MEPOTIPUSATHI
I10 MPEOJI0JIEHUIO CONPOTUBIICHNUS UH-
HOBAaLIUSIM B KOJUIEKTUBE

TBOPYECKOE 3a/1a- 2
HHE

CP09

3au01 |3auer 3a4eT 17

40

8.2.2. Kputepun orieHUBaHUS

HpI/I OLCHUBAHWU PC3YJIbTATOB O6y‘leHI/I$I o JUCHUIIIMHEC B XOAC TCEKYLICTO KOHTPOJIA

YCII€EBAEMOCTHU HCIIOJIB3YIOTCA CICAYIOINUEC KPUTCPUH.

I'pynnoBas quckyccus

Yuacmue 6 epynnoeoii ouckyccuu 6o epems 06cyscoenus npoobiemMubix 60npocos no pasoe-

JIY OUCYUNIUHBL (OYeHKA No 0OHOMY U3 Kpumepues)

Onucanue pe3ynapTaTa 1eITeIbHOCTH 00y4Yaronerocs

Orenka

He yuacmeoesan 6 ouckyccuu, @vickasannvle uoeu He OMHOCAMCA K 00cyicoaemou
meme Ul co0epHcam NPUHYUNUAIbHbLE OUUOKU

0

Ipeumywecmeenno cmumynbHO-NPOOYKMUBHbIU YPOBEHb UHMENIEKMYANbHOU aK-
MUBHOCNU 8 OUCKYCCUU, Claboe 3HAHUe KIIOYe8blX KOMNOHEHMO8 U3yiaemMou Oucyu-
NIUHBL 8 KOHMEKCme 00CyoHc0aemMo20 60npoca, Haiuyue 3HAYUMbLX OUUOOK 8 BbICKa-
3bI8AHUSX

Ipeumywecmeenno cmumynbHO-NPOOYKMUBHbIU VYPOBEHb UHMENIEKMYANbHOU aK-
MUBHOCMU 8 OUCKYCCUU, 3HAHUE KII0UEBbIX KOMNOHEHMO8 COOEePIHCANUS U3YYAeMOll
OUCYUNTIUHBL 8 KOHMEKCme 00CYH0aemo2o 80npocad, omcymcmeue 3HaA4UMblX oul-
OOK 8 8bICKA3bI8AHUSX

Ipeumywecmeenno 3spucmuueckuti ypogeHv UHMENIeKMYAIbHOU AKMUBHOCMU 8
oucKyccuu, 3Havue U yemrKoe NOHUMAHUE KIIOUEBbIX KOMNOHEHMO8 COOePIHCAHUs
usyyaemor OUCYUNIUHBL 8 KOHMEKCme 00CyiHc0aemo2o 80npoca, NoCmpoeHue 102u-
YecKoll YeNnouKU paccyicoeHuti 0 NOIYYeHUss HO8020 3HAHUS 8 npoyecce 00CyHcoe-
HUs

HpeumymecmeeHHo 36pquuU€CKMZZ YPO6€EHDb UHmeJZ]leK'myaﬂbHOIZ aKkmueHocmu 6
()uCKyccuu, 3HAHUEe U YemkKoe NOHUMAHUE KII4YeBeblX KOMNOHEHmOo8 coaepofcanu}z
u3y1¢aeM0L7 ()MCL}MI’UZUHI)Z 68 KOHmeKkcme 06cyofc0aeM020 eonpoca, 3Hanue cneuuqbuku
06cy9fcdae/wblx 60NpoOCo6, NOHUMAHRUE Mecmda noay4aemozo 3HaHusl 6 061/1/;61/7 CMpyK-
mype Hay4Ho2co, 63auMOC6A3U noayiaemoco 3HAnUuA C l’lpOd)@CCUOHClﬂbHOTZ Ooessmerb-
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HOCMbIO

Kpeamuenuwiti yposenv unmeniekmyanbHolu akmugHOCMU 8 OUCKYCCUU, CUCmeMamu- 5
3UPOBAHHOE 3HAHUE COOEPIHCAHUU U3YUAeMOU OUCYUNTUHBL 8 KOHMeKCme 00CyHcoa-
eM020 80Npoca, AHAIU3 NPOOJIEMHBIX MOMEHMO8 U NEPCNEeKmMU8 pazeumus NOxyYeH-
HbIX 3HAHUL 0151 YCNeWHO20 YAPAGIEHUsL UHHOBAYUAMU 8 HAHOUHJICEHePUU

TBOp‘leCKOC 3aJaHue

Onucanne pe3ynpTaTta IeITeIbHOCTH 00yUJaonerocs OueHka
3adanue ne evlnonHeno 0
Tema 3a0anus 6 pabome He packpvima 1
Tema 3a0anus 6 pabome He pacKpblMa NOJHOCMbIO, HO eCMb KOHYENMYaibHble NO- 2
JI0JICEeHUSL 8327104 00YUaAOWe20cs Ha npoo.emy
3a0anue 8bINOIHEHO NOJIHOCMBIO, HO eCMb NPOMUBOPEUUS. 8 PACCYHCOCHUAX U Bbl- 3
CKA3bIBAHUSL, HE COOMBEMCMBYIOWUE COBPEMEHHOMY COCMOSIHUIO HAYKU
3a0anue 6bINOIHEHO NOTHOCMBIO, NOKA3AHO 61A0eHUe OCHOBHBIMU NOJOHCEHUAMU 4
0aHH020 pazoena y4eOHou OUCYUNTIUHBL
3adanue 6biN0IHEHO NOIHOCMBIO, NPOOEMOHCMPUPOBAHO MBOPUECKOE BOCHPULMUE 5
COBPEMEHHBIX N0OX0008 K YNPABLEHUIO UHHOBAYUOHHBIMU NPOYECCaAMU

HpI/I OLICHUBAHWU PE3YJIbTATOB O6y‘IeHI/I$I 10 AUCHMUIIIIMHE B XOA€ HpOMeH(YTOqHOﬁ aTTe-
CTallur UCIIOJIB3YIOTCA CICAYIOIUC KPUTCPUH.

3auver (3aull).

3agaHue COCTOUT U3 4 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha moAroToBky: 45 MUHYT.

Kaxplif TeopeTrueckuii Bonpoc oneHnBaeTcs MakcumaiabHo 10 6amnamu. MakcumanbHOe
CyMMapHoe KoirdecTBo OamtoB — 40.

Kpurepnu onieHuBaHus OTBETa HA TEOPETUUYECKHI BOIPOC

MaxkcumansHOE
IToka3zarenn
KOJIMYECTBO 0aJII0B

3HaHMe OMpeieNieHn OCHOBHBIX MOHATUH, TPAMOTHOE YIIOTPEOICHUS 5
MOHATUHA
IlonHOTa packpeITHs Bompoca 3
YMeHMe pacKpbITh B3aUMOCBSI3H MEXK]y OTJAEIbHBIMU KOMIIOHEHTaMHU
(MOHATHSAMU ¥ MOJICTISIMUA, TEOPEMAaMH U UX TTPUMEHEHUEM, JaHHBIMH U 3
dbopmynaMu H T.11.)
OTBeTHI HAa AOTIOJTHUTEIHHBIC BOITPOCHI 2

Bcero 10

HTorosas oneHkKa 1Mo IUCLUIUIMHE BBICTABISETCS C YYETOM pE3YNbTaTOB TEKYLIETO KOH-
TpoJis (MpUBEAEHHBIX K HOpMe B 60 6aJIIOB) C HCTIONB30BAHUEM CIIEAYIONIEH IIKAJIbI.

Onenka HaGpano 6anos
«3a4TEHO» 41-100
«HE 3aYTEHO) 0-40
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu

OIIOIL

JlucuumuiiHa BXOAUT B COCTaB 0053aTENIbHON YacTH 00pa30BaTeIbHON MPOrPaMMBI.

Tabmuna 1.1 — Pe3ynbraTsl 00y4eHHs 1O JUCHUTUINHE

Kon, HanumenoBanue
WHJUKATOpa

Pe3ynbTaTel 00yueHus 0 JUCITUILINHE

OIIK-5. Cnioco0eH ucnoib30BaTh MHCTPYMeHTapuii (popmMan3annu HHKeHEePHBIX, HAY4-
HO-TeXHMYEeCKHUX 3a/1a4, NPUKJIAJHOE IPOrPaMMHOe odecriedeHue A1 MOAeTUPOBAHUSA H
NPOEKTHPOBAHUS 00bEKTOB, CHCTEM M IPOLECCOB

NJI-1 (OIIK-5)

3HaeT coBpeMeHHbIe HHDOP-
MAaIMOHHbBIE TEXHOJIOTUU TSI
cbopa u 06paboTku HHHOP-
MaIlliH, CIIOCOOBI HHTEPIIPE-
Talluy NMOJTYUCHHBIX JaHHBIX,
OCHOBHBIE BO3MOXKHOCTH
MPUMCHCHUA MMPUKITIATHBIX
MPOTPAMMHBIX CPEJICTB JIJIs
MO/JICITMPOBAHUS U TTPOCKTH-
pOBaHUS 0OBEKTOB, CUCTEM U
IPOIIECCOB

3HACT COBPCMCHHLIC I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOI'NHN

3HaeT COBPEMEHHbIE IPOI'PAMMHBIE CPEJICTBA ABTOMATU3ALIUI
IIPOEKTHBIX paboT

yMEeT MPOBOAUTH KOHCTPYKTOPCKOE MPOEKTUPOBAHNUE HOBBIX U
COBEpIIEHCTBOBAHUE CYLIECTBYIOIIUX U3/ENINN B chepe mpo-
(heccuoHaIbHOM NESTENBHOCTH

yYMEET OLIEHUBAaTh BO3MOXXHOCTU IIPUMEHEHUSI METOJI0B MaTe-
MaTHYECKOr0 aHaJIN3a U MOJICIIMPOBAHUS NP PEILICHUH HHXKE-
HEpHBIX 3a/1a4

HMEET OIIBIT NOCTPOECHMUSI IIJIOCKUX U MPOCTPAHCTBEHHBIX MOJE-
7€l HAHOTEXHOJOTHYECKOro 000py10BaHus

HMEET OIBIT MIPOBEICHUS pacyeTOB B 00J1aCTH HAHOTEXHOJIOTU-
YeCKOro 000pyJ0BaHMsI U MPOLIECCOB C UCIOJb30BaHUEM IPH-
KJIQJHBIX MPOTPaMM

OIIK-7. Cnioco6eH pa3padaTbiBaTh H AKTYAJU3HPOBATH HAYYHO-TeXHUYECKYI0 JOKYMEH-

TAallMI0 B 00J1aCTH HAHOMHIKEH

epun

NJI-2 (OIIK-7)

3HaeT OCHOBHBIE MOIXOOBI K
pa3paboTke HOPMATHBHO-
TEXHUYECKOH JIOKYMCHTAIIHH

3HA€T COCTaB KOHCTPYKTOPCKOW JOKYMEHTAllUd W HOPMATHB-
HBIX JIOKYMEHTOB, pEriaMEeHTHUPYIOIINX €€ COJepKaHue W
oopmIieHne

3HACT MECTOAUKH COCTABJICHHUA TCXHUYCCKUX 3aI[aHI/II\/JI " COCTaB
IIPOCKTOB HAa BCCX CTAAUAX pa3pa60T1<1/1

YMECT UCII0JIB30BATh HOPMATHBHYIO U TCXHOJIOT'HYCCKYIO 10-
KYMCHTAaIUIO JJI MTPOCKTUPOBAHUA U COIIPOBOXKIACHUA TCXHU-
YeCKHX 00BEKTOB B HAaHOWHXXCHCPUHN

BJIaJICCT HABbIKAMHU UCIIOJIb30BAHUSI COBPEMEHHBIX CUCTEM TIPO-
CKTUPOBAHMS ITPU BBITTOJHCHUHN IIPOCKTHBIX pa60T B MAllIUHO-
CTPOCHUU

Pe3ynpraThl 00y4eHUs: O AMCUUIUIMHE JTOCTUTAIOTCS B PaMKax OCYIIECTBJICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaromMXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y‘le6HLIM IIJIAHOM.

NuankaTopsl JOCTUKEHHUS] KOMIIETEHIIUI CUMTAIOTCS COPMUPOBAHHBIMH TPHU JTOCTHKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUCHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BeM JUCHUIIINHEI COCTABIAET 8 3aYETHBIX €IUHMUII.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM TIAHOM.

®opma 00yueHus
Ounas
Bunpt pabot > 3
CeMecTp CeMeCTp

Konmaxkmmnasn paboma 81 39
3aHATHSI JISKIIMOHHOTO TUTIA 16 16
1a0b0paTOPHBIC 3aHATHS 32 16

[PAKTUYECKHUE 3aHATHS 32

KYpPCOBOE MPOCKTUPOBAHUE 2

KOHCYJIbTallH 2

MIPOMEKYTOYHAS aTTECTalUs 1 3
Camocmoamenvnas paboma 63 105
Bcezo 144 144
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3. COAEP)KAHUE JUCIUITJINHBI

Tema 1. Ilpouecc npoexmuposanusn u 00veKmvl NPOEKMUPOSAHUA.

Buner nzpenuit. Cragun pa3paboTku. Buibl 1 KOMIIJIEKTHOCTh KOHCTPYKTOPCKHMX JOKY-
MEHTOB. CUCTEMBI aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHUS KaK KOMILIEKC CPEJICTB aBTOMAaTH3a-
LIUU [IPOEKTUPOBAHUS.

[IpakTueckue 3aHATUS
ITPO1. O630p BO3MOKHOCTEH coBpeMeHHBIX CAIIP s moamepKku BCeX CTaJui MpPOEK-
TUPOBAHUA.

JlaboparopHbie pabOTHI
JIPO1. Usyyenue u ananu3 npuHuunoB noctpoerus 2D u 3D o6bexToB B CAD cuctemax
OTEUYECTBEHHOI'O U 3apy0eKHOI0 IIPOU3BOJICTBA.

Tema 2. Tononozuueckoe npoekmupoganue.

Mertoabl Tononoruyeckoro npoekruposanus. CTpykrypHsle Mojenu. [Inanuposanue, pe-
anu3anus u cOopka 3a7aud KOMIIOHOBKM, pa3MEILIEHUs, TPACCUPOBKU U aTOPUTMBI UX pellie-
HUSL.

[TpakTuyeckue 3aHATUSL
[TP02. Pemienue 3agauyu KOMIIOHOBKU TEXHOJIOTMYECKOTO0 O0OpPYAOBaHHSA HA HECKOJIBKUX
YPOBHSIX.

JlaGopatopHble paboThI
JIP02. Pa3merienrie o6opynoBanus u TpaccupoBka tpyodorposoos B T-Flex CAD.

Tema 3. Ilapamempuueckuii cunmes.

Marematnueckue reomerpuuyeckue MoAenu. [1o3uIMoHHbIE U METPUUECKHE 3aJau U aj-
TOPUTMBI UX perieHus. Tumsl mapameTpu3aluu: TaOJM4YHasl, uepapXuyeckas, pasMepHas, reo-
MeTpudeckas. JByMepHas u TpexmepHas napamerpusanus. [lapamerpsl reoMeTpuYecKux Moie-
JIel ¥ OTHOIIEHUS MEXIY HUMH.

[IpakTrueckue 3aHATHS
[1P03. MaremaTndeckoe ONUCaHUE TE€OMETPUUECKUX MOJIEIEH.

Tema 4. Aemomamuszayus ogpopmnenus KOHCMPYKMOPCKOU OOKYMEHMAYUU.

TpebGoBanus k moacucTeMaMm (HOpMUPOBAHUS TEKCTOBOW M TpadUuecKOr JTOKYMEHTAIIUH.
[Tporotumnsl fokyMeHTOB. YHupukamws u ctagnapruzamnus. Od6o3HadeHne U3Aenuil 1 KOHCTPYK-
TOPCKHX JOKYMEHTOB. J[MalOrOBBIC IPHEMEI.

[IpakTueckue 3aHATHS
[TP04. HMcnonb30BaHuE AMAJIOTOBBIX NMPHEMOB O(QOPMIIECHHS TEKCTOBOW M TpaduuecKont
JOKYMEHTAIUU.

JlaGopaTopHbie pabOThI
JIP03. OdopmieHre TEXHMYECKONW TOKYMEHTALMU MPOEKTa C UCHOJIb30BAaHUEM BCTPOCH-
HBIX BO3MOKHOCTEH paznuuHbix CAIIP
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Tema 5. 0030p koncmpykmopckux CAIIP u ux npoekmupynouwgux noocucmem.

«Jlerkue, cpennue, Tsokebie» cucrembl. AutoCAD, Kommac-3D, T-Flex CAD, AutoDesk
Inventor, SolidWorks — nocrouncTBa, HegOCTaTKH, 00JaCTh puMeHeHUs1. CTEIeHb HHTETPAIlNK
CAD/CAM/CAE/CAPP/PDM. IlepcniexktuBsl pazsutust CAITP. O030p BO3MOKHOCTEH mapameT-
PUYECKOI0 CHHTE3a M CO3JIaHUsI OMOIMOTEK THIIOBBIX 3JICMCHTOB.

[TpakTiueckue 3aHATH
[TPOS. Bo3MoxkHOCTH MapaMeTpudecKoro cuuTesa B coBpeMeHHbix CAITIP.

JlaboparopHbie pabOTHI
JIPO4. N3yuenue u aHaJIU3 MIPUHIIMIIOB TEOMETPUUYECKOT0 MOJEIMPOBAHUS B COBPEMEHHBIX
CAIIP.

Tema 6. Ilapamempuueckuii cunmes 2D-z2pagpuxu ¢ T-Flex CAD.

Cucrema koopauHaT ueprexa. Ilapamerpuueckuii xapkac. Jluauu moctpoenus. JluHum
nzoopaxenus. Ciaou. YpoBHH BUAMUMOCTH. OCHOBHBIC TPHUEMBI PEAU3AIMHA T€OMETPUICCKON
napamerpusanuu. [lepemennsie. BHeniHue nepemennsie. JlelcTBus (Onepanim) B BEIPAKCHUSX.
OyHKIMH paboThI ¢ TIEPEeMEHHBIMH. Penaktop nmepeMeHHbIX. ba3sl JaHHBIX M MX CBS3b C MMapa-
METpaMH U3JIENUs. DIEMEHTHI YIIPaBJICHHUS.

[TpakTuyeckue 3aHATHS
[TP06. ITpuembl reoMeTpuUeCcKOl apaMeTpu3aLuu.

JlaboparopHbie pabOTHI
JIPOS5. Peanusanus reomerpudeckoi 2D mapaMeTpu3any Npy NOCTPOCHUU THUIOBBIX JiE-
Tajel TeXHOJIOrM4eCKOro o00py10BaHus

Tema 7. Inemenmut opopmnenus 2D-uepmennceir ¢ T-Flex CAD.
OcnoBHas Haanuck. Pasmepsl. IlItpuxoBka. [lomycku ¢opmsl u pacnonoxenus. llepoxo-
BaTocTh. Ocu. Ueprexusie Buabl. ['pynmel anementoB. Hannucu. Tabnuubl.

[IpakTueckue 3aHATHS
[TP07. Ucnonp30BaHue 311eMEeHTOB 0(hOpMIIEHUS YepTeKel A1 CO3aHusl JOKYMEHTAIIUH B
cootBetcTBUE ¢ TpeboBanusmMu ECK/I.

JlaGopaTopHbie pabOThI
JIP06. IToaroroBka pabo4yMx yepTeKed TUIOBBIX JAeTallel TEXHOJIOTHYECKOro 060opynoBa-
HUSI ¢ MCoJib30BaHueM cpezctB opopmienus T-Flex CAD.

Tema 8. Cozoanue coopounvix 2D-uepmesnceii ¢ T-Flex CAD.

Crermuduka pabotsl co cOopounsiMu ueprexxamu. [lonstue gparment. CoiicTBa ¢par-
MEHTa B KOHTEeKcTe cOopku. PenaktupoBanue (parmenToB. CChUTKH. YTIpaBiIeHUE BHIUMOCTHIO
00BEKTOB (hparMeHTa mpu BCTaBKE B COOPKY — CIIOM, YPOBHHU, MPUOPUTETHL. BEKTOpHI U TOUKH
npuBA3KH. KOHHEKTOPBI.

[Tpuemsbl co3aanus cOOPOUYHBIX UYEpTEXKEW METOJOM «OT JeTajel K y3i1y (CHU3Y-BBEPX)» U
«OT y371a K JeTalsiM (CBEpXY-BHU3)».

[IpakTueckue 3aHATHS
ITPOS. IIpuemsl co3naHusi COOPOYHBIX YEPTEKEH METOAOM «OT JeTaliel K y3iy (CHHU3Y-
BBEPX)» U «OT y3J1a K JETaIsIM (CBEPXY-BHHU3).
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JlaGopaTopHbie pabOThI

JIPO7. Co3nanue ¢pparMeHTOB U cOOpOUHBIX 2D-uepTekeil METOJIOM «CHU3Y-BBEPX».

JIP08. Co3nanue cOopouyHbIX 2D-4yepTekeid METOIOM «CBEPXY-BHHU3» U BBHIMOJHEHUE JIeTa-
JUPOBKHU.

JIP09. ABTOMaTHYECKOE CO3/IaHHE CIICIIH(UKAITHIA.

Tema 9. Ilapamempuueckuii cunmes 3D-zpagpuxu ¢ T-Flex CAD.

BbazoBeiii Mmeron co3mpanust 3D-rpaduku — paboyasi TNIOCKOCTh, 3JIEMEHTHI (POpMOOOpa3o-
BaHU, olepanuu BBITAJIKUBAHMSI, BpallleHus, JIOTHYECKOI0 o0beauHe-
HUS/BeIYUTaHUs/epeceueHnst. Oneparun: CriakuBaHue, Mo CEYCHUsIM, 10 TPACKTOPUHU, OTBEP-
cTHe, pedpo, OTCeueHue, YKIIOH, criupanb. Konun 1 MaccuBbl.

Peanu3zanus metona noctpoeHus — ot ueprexa k 3D-monenu.

Co3nanue BU10B, pa3pe3oB Ha 6a3e 3D-moznemnu.

Marepuansl. MicTouHuku cBera.

JlaboparopHbie pabOTHI

JIP10. ITapameTrpuueckuii cuaTe3 3D-Moeel TUITOBBIX ACTalIed TEXHOJOTHYECKOTo 000-
PYZAOBaHHS METOJIOM OT uepTexa k 3D-monenu.

JIP11. ITapameTrpudeckuii cuaTe3 3D-MO€NIEH TUITOBBIX ACTAJICH TEXHOJOTHYECKOTo 000-
pynoBaHUsi 6a30BBIM METOJIOM B TPEXMEPHOH CIICHE.

Tema 10. Cozoanue coopounvix 3D-mooenen ¢ T-Flex CAD.

[Tprembl MO3UIIMOHUPOBAHUS (PparMEHTOB B TPEXMEPHOW clieHe. AJanTuBHbIE (hparmeH-
T1. Conpspxerns. Ctenenn cBo6oabl. McnonszoBanne 3D-0MOIMOTEK CTaHIAPTHBIX 3JIEMEHTOB.
C6opxka u pa3dopka mojeneit. 3D paccranoBka. 3D mmanupoBka. CBapka. JletanupoBka.

JlaGopatopHble paboThI
JIP12. Co3nanue cbopounbix 3D-moaenei.

Tema 11. Co30anue munosvix napamempuueckux 3J1eMeHmMO8 mexHo102UUecKozo 000pyoo-
6aHUA U COOCMEEHHBIX OUDIUOMEK.

ba3sl nannsix (BHyTpeHHue u BHemiHHe) B T-Flex CAD u ux cBs3b C pejakTopoMm mepe-
MeHHbIX. Co371aHne TIEpEMEHHBIX Ha OCHOBE 0a3bl JaHHBIX. DJIEMEHTHI YIIPaBJIECHUS U UX CBS3b C
BHEUTHUMHU nepeMeHHbIMU. KoHduryparus 6u0i11oTek 1 MEHIO JOKYMEHTBHI.

JlaGopaTopHbie pabOThI
JIP13. Co31aHre TUMIOBBIX MapaMETPUUYECKUX IJIEMEHTOB CBAPHBIX aIapaToB.

Tema 12. Cneyugpuxayuu ¢ T-Flex CAD.
CgoiictBa crienudukanuu. Pemaktop crnemudukanuii. CBs3b CO COOPOYHBIM YEPTEIKOM.
ABTOMaTHUeCcKas reHepanus. Bkimtouenue B cienudukaiiio. IKCIoprT.

Tema 13. Anumanua oeurcenun mexanuzmos u y3no0e. Onmumuzayusa mooeu.

Br16op omnpenenstoniux nepeMeHHbIX. 3a/laHie Ha4aJbHBIX KOHEYHBIX 3HAUEHUH U Iara.
Coznanue mynbTuMenua (aiina. 3aganue Ha onTuMu3anuio. [lapamMeTpsl onTUMHU3AIUH. ATO-
pI/ITMBI OIITUMH3AIINN.

JlaGopaTopHbie pabOThI
JIP14. KunemMaTH4ecKUi aHaIU3 U aHUMAalMsl IBUKEHUS IUIOCKOTO PHIYaKHOTO MEXAHU3-
Ma.
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Tema 14. IIpounocmnoit u mennosoii pacuem xoncmpyxuuit ¢ T-Flex CAD - Ananus.
[TocTanoBKka 3a7a4l KOHEYHO-3JIEMEHTHOTO U IMHAMUYECKOTO aHanu3a. ['eneparus ceTku.
Marepuain. Harpyxenue. Orpanuuenue. TermnoBas Harpy3ka. Pe3ynbraTel. OT4eThl. DKCIOPT.

JlaGopaTopHbie pabOThI
JIP15. TIpouHocTHO# pacyeT npocTpancTBeHHOM KOHCTpyKiuu B T-Flex CAD — Ananus.

CamocrosiTesibHasi padoTa

OaHUM U3 OCHOBHBIX BHJIOB ACSTEIBLHOCTU CTYJIEHTA SIBJSIETCS CaMOCTOsATEIbHas padora,
KOTOpasi BKIIFOYAET B ce0sl M3YUYCHHE JIEKIIMOHHOTO MaTepuala, yaeOHHKOB M y4eOHBIX MTOCOOUH,
MOJTOTOBKY COOOIIIECHH, BHIIOTHEHHE 3a/1aHUi TPeroiaBaTers.

Bueayauropnast camocTosiTenbHasi paboTa BKJIIOYAET U3yUYEHUE TEM TEOPETHUECKOIo Kyp-
ca, 3aIUIAaHUPOBAHHBIX JJISI CAMOCTOSITENILHOTO ocBoeHus. CaMocTosATeabHas paboTa CTY/IEHTOB
OpraHU3YeTCs 1O BOIPOCAM B COOTBETCTBUU C TEMOU pacCMOTPEHHOM B X0J1€ ayAUTOPHBIX 3aH -
Tuid. KOHTpOJIb cCaMOCTOATENBHOM pabOThI CTYACHTOB OCYIIECTBIIAECTCS MPHU MIPOBEPKE Pe3yibTa-
TOB MPAKTHUYECKUX 3aHATHH, 3aIIUTE JIA0OPATOPHBIX paObOT U KypCOBOW PabOTHI.

KypcoBoe npoekTupoBanue

BrimonHenne kypcoBoi paboThl, MPEAYCMOTPEHHON yU4eOHBIM IUIAHOM, SIBIISIETCS Ba)KHOM
YaCcThIO CAMOCTOSTEIILHOHN yueOHOH paboTsl oOyuaromuxcs. Kypcosas paboTa mo3BOJIsSET 3aKpe-
MUTh TEOPETUYECKUE 3HAHUS, CPOPMHUPOBATH YMEHUE MPUMEHSATh 3HAHUS MPU PEIICHUU MPH-
KJIQJIHBIX 3a/1a4, IOJIrOTOBUTH K BBITIOJHEHHUIO BHIITYCKHON KBATH(UKAIMOHHON pabOTHI.

KypcoBas pabota mocpsimieHa pa3paOoTke BH3yalbHbIX 3D-Mojenell HaHOTEXHOJOTHYe-
CKOro 000pYyIOBaHMs, TIO3BOJISIONINX TTOHSATH €r0 KOHCTPYKIMIO W TPUHIIMIT AeHCTBHs. B kade-
CTBE 00BEKTOB MPOSKTHUPOBAHUS UCIOIb3YIOTCS TEXHUUYECKHE O0OBEKTHI, IPUMEHSIEMbIE B TEXHO-
JIOTHH TIOJTYYEHHUsI HAHOTIPOIYKTOB, a TAaK)Ke BCIIOMOTATeIbHOE 000PY/IOBaHNE B YCTPOMCTBA.

Pabota BkitOHaer:

- pa3paboTky 3D-Mozenu TeXHOJIOTHYECKOTO anmnapara (MalluHbl), €ro y3JI0B WM JIeTalleH;

- YepTEKH, MOJIy4YeHHBIE ¢ UCTIOIb30BaHueM 3D-Moneneii;

- AHUMAIMOHHBIN POJIMK, TEMOHCTPUPYIONTUH paboTy 000pyI0BaHUsI, €T0 COOPKY/pa3OopKy MIIH
JIBIDKEHUE KaMephl IIPU ChbeMKe 00bEKTa;

- KOHEYHO-’JIEMEHTHBIH MPOYHOCTHOM pacyer sjeMeHTa O0OpyIOBaHMS C BU3yaJH3alMend pe-
3yJIbTaTOB.

KypcoBas paboTa COCTOMT M3 MOSICHUTENLHOW 3alMCKU, BKIIOYAIOMIEH OIMCAaHHUE STAroB
pa3paboTKH, a TaKXkKe MEKTPOHHBIX 3D-Moenel u3aenuii.

[Ipy BBIMOTHEHUHN KYpPCOBOW pabOTHI MOXHO HCIIOJIB30BaTh METOIOJIOTHIO U aJITOPUTMEI,
IpeJCTaBIeHHbIE B yueOHOM mocobun «TexXHOJIOrMM MpOEKTHPOBAHUS TBEPJOTENbHBIX MaIllu-
HocTpoutTenbHbIXx m3aenuii B T-FLEX CAD 3D [DnexktpoHHBI pecypc]: yueOHOe mocodue /
A.A. Tlaceko, A.A. bapanos, H.P. Memero, U.H. lllyoun. — Tam6oB: N3n-so 'OY BIIO
TI'TY, 2010. — 80 c. Kuury MoxHO mony4uth B yueOHOM aboHemeHTe HayuHoif OuGinoTexu
OI'BOY BO «TI'TY».

KypcoBas paGoTa momKHa COOTBETCTBOBATH 3aJIaHHOW TEME, COJIEp)KaTh BCE OCHOBHBIC
paszzensl U rpaduyeckuii Matepuant B COOTBETCTBUHU C 3a/laHUEM, JIOJKHA OBITh O(OopMIIeHa B
cootBercTBUU ¢ CTO ®I'BOY BO «TI'TY» 07-2017 «BrinmyckHble KBaTupUKAIMOHHBIE PAOOTHI
U KypCOBBI€ IPOEKTHI (padoThl). OOmIMe TpeOOBaHUS .




28.04.02 «HanoumxeHepus»
«HoHOMH)XeHEepHsI B MAIIMHOCTPOCHUM

4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. ABnykoBa FO.®. OCHOBBI aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSA [ DIEKTPOHHBIA pe-
cypc]: yuebnoe nmocobue/ ApiykoBa HO.®. — DeKTpoH. TEKCTOBBIC JaHHbBIE. — MUHCK: BpImmii-
mas mkoia, 2013. — 221 c¢. — Pexum nocrtyma: http://www.iprbookshop.ru/24071. — 3BC
«IPRbooks».

1. Cunenko C.A. KomnbproTepHbIE METOABI MPOEKTUPOBAHUS [DIEKTPOHHBIA pecypc]:
yuebHo-npakTrueckoe nocodue/ Cunenko C.A., CnaBun A.M., XKananosckuii b.B. — DnekTpoH.
TEKCTOBbIC TaHHBIE. — M.: MOCKOBCKMI rOCy1apCTBEHHBIM CTPOUTEIbHBIN yHUBEpCUTET, Al [1n
Op Meaua, ObC ACB, 2015. — 138 c. — Pexxum nocryna: http://www.iprbookshop.ru/40571. —
9BbC «IPRbooks».

2. TexHOIOTUU TPOSKTUPOBAHUS TBEPJOTEIHHBIX MAIIMHOCTPOUTEIBHBIX M3Ieauii B T-
FLEX CAD 3D: yue6. no-cobue / A.A. [laceko [u ap.] - Tam6oB: U3narenscteo TI'TY, 2010. -
80 c. (64 5k3.)

3. MemetoB, H.P. ITapamerpuyeckoe mpoeKTUpOBaHWE B MAIIMHOCTPOEHUU: METOJAUYE-
CKHe yKazaHus K pabote ¢ maketom nporpamm / H.P. Memeros, A.A. Ilaceko, A.A. bapanos. —
Tam-60B: M31-Bo Tam6. roc. TexH. yH-Ta, 2007. — 24 c. (94 3k3.)

4.2. NHTEepHET-pecypchl, B TOM YHCJIe COBPeMeHHbIe MpodeccHOHAIbHbIE 0a3bl JaH-
HBIX U HH(OPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

Vuuepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoncynpTant+H» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «[ apanT» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

ba3za manubix Scopus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCcTBA Tpyda M COLUMAJIbHOM  3amuTbl PO
https://rosmintrud.ru/opendata

basa nanubix Hay4uHoit anextponHoii oudianorexn eLIBRARY.RU https://elibrary.ru/

baza nannbIx mpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPY/a U COLUATBHOMN 3alU-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl aHHBIX MUHHCTEPCTBA 3KOHOMUYECKOTo pa3Butus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3a naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpOHHO-OMOMMOTeUHas cuctema «IbC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 25eKTpOHHO-OMOMHnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpopMalMoHHas cucteMa «HarmoHnanbHast 3J€KTpOHHAs
6ubnuorexa» https://H36.pd

HanmonansHbIil mopTai oHaaiiH 00yuenus «OTKpbiToe 0Opa3zoBanue» https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

Odunnanbubiii cailt denepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryJIHpPOBAaHUIO U MET-
posoruwu http://protect.gost.ru/
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Pecypchl 2neKkTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipe-
CTaBJICHBI B JIOKAJIbLHOM HOpMaTUBHOM akTe «llojoxeHnune 00 31€KTpOHHONW MH(POPMALMOHHO-
oOpa3zoBaTenbHOil cpeie TaMOOBCKOI0 rOCYy1apCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPChI, K KOTOPBIM oOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJIS MCIOJIb30BaHM MHBAIMJAMHU U JIMIAMU C OTPaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, IPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHUBEPCUTETa B pasjene «YHH-
BepcuteT»-«CBenenus 006 o0pa3oBaTeabHON OpraHu3zanun»-«MarepuanbHO-TeXHUYECKoe obec-
NIeUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCay.

CaeneHusi 0 JIMIIEH3MOHHOM IIPOrpaMMHOM OOECIeUeHUH, UCIIOIb3YyeMOM B 00pa3oBaTeb-
HOM TIpoIlecce, MpeACTaBleHbl Ha OQHUIMAIbHOM caiiTe yHHBepcuTeTa B pazzaene «OOpas3oa-
Hue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHoOe 0OecrieueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIIUXCA 110 OCBOEHUIO U CHUIIJINHBI

[TonroroBka K JEKIMOHHOMY 3aHATHIO BKJIIOYAET BBIIIOJHEHHE BCEX BUAOB PEKOMEH[O-
BaHHBIX 33/1aHUi. B X0/e JNEeKIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCHEKTHpPOBAHUE y4eO-
HOr0 MaTepualla, oOpallaTh BHUMaHUE Ha KaTeropuu, GOpMyJIMpPOBKH, paCKpbIBAIOILUE COAEP-
YKaHUE TE€X WIN UHBIX SIBICHUN U MPOLIECCOB, HAYYHbIE BBIBOJIbI U IPAKTUUECKHE PEKOMEHIALIUU.

Heo6xonnMo 3aaBath MperoiaBaTesio YTOUHSIOIME BOIPOCH] C 1IEJIbI0 YSICHEHUS Teope-
TUYECKUX MOJIOKEHHI, pa3pelieHns CIOpHbIX cuTyauuil. llenecoobpasHo popabarbiBaTh CBOU
KOHCIIEKT JIEKLIMH, [IeJ1asi B HEM COOTBETCTBYIOLIUE 3aIIMCH U3 JIMTEPATypPbl, PEKOMEHIOBAHHON
MpenoiaBaTesieM 1 MpeayCMOTPEHHOM y4eOHOM porpaMMoil.

[TpakTdeckue 3aHATHS MO3BOJISAIOT Pa3BUBATh y CTYNEHTOB TBOPUYECKOE TEOPETHUYECKOE
MBIILJIEHUE, YMEHHE CaMOCTOSTENbHO H3Yy4aTb JUTEPaTypy, aHAIU3UPOBATh IPAKTHKY; ydyaT
4eTKO (POpMYIMPOBATH MBICIIb, BECTU JUCKYCCHIO, TO €CTh MMEIOT UCKIFOUUTENIHO BaKHOE 3Ha-
YEHHE B PA3BUTHUU CAMOCTOSITEIbHOTO MBIIIICHUSI.

Jlis ycBoeHus BaxkHEeHIIUX npuHIUIOB paboThl B CAIIP HeoOXx0a1MMO HE TOJIBKO BiIa/eTh
TEOPETUYECKHM MaTepHaJiOM, HO M MIPUMEHSATHh 3TH 3HAHUS HA MPAaKTUKE. A I 3TOT0 HE0O0XO-
MO BJIaJIeTh KOMIbIOTEPHOH TeXHUKOM 1 KoHKpeTHOI CAIIP. Takue HaBbIKK ITPHOOpETAOTCA
Ha JJaOOPAaTOPHBIX 3AHATUAX M TPEOYIOT TOMOIHUTEIHHON BHEAYAUTOPHOW MOATOTOBKH K HHM,
IIOCKOJIBKY MHOTHE Ja0opaTOpHbIe 3aHATHS TPeOYIOT OOJbIION HCCIed0BaTeNbCKOM padoThl,
M3YYEHHUs JONOJIHUTEIBHON M HaydyHOU jmuTepaTypsl. [Ipexae yem npucTynuTh K BBIIOIHEHUIO
TaKoOi paboThl, CTYAEHTY HEOOXOAMMO O3HAKOMHUTBCS OOCTOSITEIBHO C COJEpKAHUEM 3aJaHus,
YSICHUTb €r0, OLEHUTh C TOYKH 3PEHMsI BOCIPHUATHS M 3alIOMUHAHUS BCE COCTABIISIIOIINE €rO
KOMITOHEHTHI.

CamocTosTenbHast paboTa CTYJEHTa SIBJISIETCSI OCHOBHBIM CPEJICTBOM OBJIAJICHUS! YU€OHBIM
MaTepHajoM BO BpeMmsl, CBOOOIHOE OT 00sf3aTeNIbHBIX Y4eOHbIX 3aHATHI. CaMocTosTeNbHAs pa-
0oTa cTylaeHTa HaJl YCBOEHHEM Y4eOHOro mMaTepuaia Mo y4eOHOW NUCHUIUIMHE MOXET BbINOJ-
HATHCSI B OMOJIMOTEKe YHUBEPCUTETA, YUeOHbIX KaOWHEeTax, KOMIBIOTEPHBIX KJaccax, a TaKkXkKe B
JoManrHuX ycnoBusx. CozepkaHue cCaMOCTOATEIIbHON paObOThI CTy/IeHTa ONpeieNsieTcss yaeOHOM
IIPOrpaMMOil IUCLIHUIIIIMHBI, METOJAUYECKMMH MaTepUalaMH, 3alaHusIMU U YKa3aHUSIMU Tpernoia-
BaTeJIs.

CamocrosTenbHas paboTa B ayAUTOPHOE BPEMSI MOXKET BKIIFOUATh:

—  peuieHue 3a1ad;

— paboTy co cIpaBOYHON U HOPMATHUBHO-TEXHUUECKOH JIUTEPaTypoOii;
—  BBICTYIUICHHUS C AOKJIAJaMH U MIPEe3eHTALUSIMY;

—  3alIUTY BHIMOJIHEHHBIX paboT U Jp.

CamocrosTenbHas paboTa BO BHEAYAUTOPHOE BPEMsI MOKET COCTOSITh U3:

—  IOBTOPEHMS JIEKLIMOHHOTO MaTepuaa,

— TOJATOTOBKHU K MPAKTUYECKUM U Ja00PaTOPHBIM 3aHITHIM;
—  U3y4YeHHUs yueOHOU M HaAyYHOU JUTEpaTyphl;

—  HW3Y4YEHHUS HOPMATHUBHO-TEXHUYECKOH JINTEPaTyphI;

—  peleHus 3ajay, BbIIAHHBIX Ha MPAKTUYECKUX 3aHITUSIX;
—  TOJATOTOBKH K JIOKJIaJIaM U MPE3CHTaUAM;

—  BBINOJHEHUs KypCOBOM pabOTHI.

Haubosiee BaXHBIM MOMEHTOM CaMOCTOSITETILHON palOOoThI SBJISETCS BBIIOJIHEHHUE KYypCO-
BOHM paboThl. TeopeTnyeckas 4acTh KypcOBOH paOOTHI BBITIOIHSIETCS 1O YCTAHOBIEHHBIM TeMam
C HMCIIOJIb30BaHUEM MHIUBUAYAJIbHBIX 3a1aHuil. K kaxxqoi Teme KypcoBOi pabOThl peKOMEHY-
eTcsl IPUMEPHBIN NEPEeUYEHb Y3JI0BBIX BOIPOCOB, CIIUCOK HEOOXoauMoi nureparypsl. Heobxonu-
MO U3Y4YHUTh JHUTEPATYPY, PEKOMEHIYEMYIO Il BHITOTHEHUS paOoThl. UTOOBI MOIHEE PACKPHITH
TEMY, CIEAYET BBIABUTH JOIOJHUTEIBHBIC UCTOYHUKU M MATEPHANIBI U O3HAKOMHUTBHCSA C HUMH.

— 10—
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[Tpu BbIMOMHEHUH TpadUUecKON 4acTH HEOOXOJMMO HCIOJB30BaTh COBPEMEHHBIE CPEJICTBA aB-
TOMATH3AIH MPOCKTHBIX PabOT, M3ydaeMbIX B Kypce.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI HCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIM3UPOBAHHBIM U na6opa-

TOPHBIM 00OPYAOBAaHUEM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAaIIEHHOCTD CIIEI[MAIbHBIX IIOME-
11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 TOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb
TexHUYECKHE CPECTBA O0YICHHUSL:
9KpaH, MPOEKTOP, KOMITBIOTEP

ydeOHbIe ayTUTOPHHA IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenp: yuebHas mebenb
OGopynoBaHHe: MakeThl 000pyHOBa-
HHUSL

y4eOHbIC ayIUTOPUH JIS
MPOBEACHUS J1a00PaTOPHBIX
pabot. KoMIproTepHsbIi Ki1ace

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

y4eOHBIC ayIUTOPUH JUTS
KypPCOBOTO MPOCKTHPOBAHUS
(BBITTOTHEHNUST KyPCOBBIX padoT)

Meobenb: yaebHas mebOenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / Kopriopatususie
aKaJeMHYECKHE JTHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpammMHble poaykTsel Autodesk mo
porpaMme CTPaTeruyecKoro napTHep-
CTBa B chepe 00pa3oBaHUs MEKIY KOP-
nopanueii Autodesk u oOpazoBarenbHbIM
yupexxaenueM Jlorosop #110001637279

KOMIITAC-3D Bepcust 16 / JIunensus
NeMII-10-00646 6eccpounas
Horoop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuenzus Ne00005221
OeccpouHas

roc. KOHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCs MPETyCMOTPEHbI MOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHENMATM3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedeHreM J0CTyIa B JJIEKTPOHHYIO UHDOP-
MaIMOHHO-00pa30BaTEIbHYIO CpPEy YHUBEPCUTETA.

HaunmvenoBanue moMeneHuin
JUISL CAMOCTOSITEIbHOM
paboThI 00yUarOITHXCS

OCHaIIIeHHOCTI: HOMCIIIeHI/Iﬁ JJIA

CaMOCTOSTEIBHON PaOOTHI 00YJAOIINXCS

[TepeueHp JIMIIEH3UOHHOTO NPO-

rpaMMHOro obecrieueHus / Pex-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

MeOGensb: yueOHast Mmebelb

ITomemenue s
CaMOCTOSTENTFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnnoTexn)

KoMruiekT crieraniu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O6opymoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAaINOHHO-
KOMMYHHKAlMOHHOI ceTn «IHTepHeT» u A0CTYy-
MIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBaTeNbHYyI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyIoBaHue, 00eCIIEYMBAOIIEE TOCTYII K CETH MH-
TepHET (MPOBOHOE COSANHCHHE U OCCIIPOBOIHOC
coenuHeHue no texHonaorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3ust Ne49487340

Microsoft Office2007 Jlnnensus
Ned9487340

ITomemenne ais
CaMOCTOSTEIILHOU pabOThI

Mebenb: yaeOHas MeOeib
KoMIUIeKT crienuaaiu3npoBaHHOM MeOEITH: KOMITh-

Microsoft Windows XP JIunen-
3ust Ne44964701
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. IlepedyeHb TMIEH3MOHHOTO MPO-
HaumenoBanue nomemeHui

. OcHalIeHHOCTh IOMEIEHUH 115 rpaMMHoOro obecreuenus / Pex-
JUISL CAMOCTOSITEIIbHON .
CaMOCTOSTENLHOM PaboThI 00yYaroIIUXCs BU3UTHI OATBEPKIAIOIIETO J10-
PpaboTHI 0OYJAOIIIIXCS
KyMEHTa
oOyuaromuxcs (aya. 333/A) |roTepHBIC CTOJIBI Microsoft Office 2007 JluneH3us
O6opynoBaHHe: KOMIbIOTEpHAsl TEXHUKA C TIOJI- Ne44964701

KJIFOYeHUEM K MH()OPMAaLMOHHO-
KOMMYHUKaIMOHHOH ceTn «VHTepHeT» 1 10CcTy-
IIOM B JIEKTPOHHYIO HHPOPMALOHHO-
00pa3oBaTeNpHYIO Cpeay 00pazoBaTeIbHOI opra-
HU3aIH, BeO-KaMepbl, KOMMYHHKAaIIHOHHOE 000-
pyznoBaHHe, 0OecrieyHBaroIee JOCTYII K CeTH HH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coenuHeHUe No TexHonorun Wi-Fi)
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1

INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBAEMOCTHU U HpOMG)KyTO‘IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33TaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusThs TEKYIIEero KOHTPOJIs YCIeBaeMOCTH IpUBeAeHbI B Tabiauue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

00603-
HaumenoBanue dopma KOHTPOJIS
Ha4YCHHE
P01 0O630p BO3N£0>KHOCTeI?1 coBpeMeHHbIX CAIIP 1 nonnepxku orpoc
BCEX CTaJui NPOEKTUPOBAHUS
P02 Pemrenue 3a1aun KOMIIOHOBKH TEXHOJIOTHIECKOTO 000pyI0Ba- orpoc
HUS HA HECKOJIbKUX YPOBHSX
I1P0O3 |MareMaTn4eckoe ONMCAHUE TEOMETPUUYECKUX MOZEIIEN OIpoc
P04 Hcnonp30BaHue TUAIOTOBBIX TPUEMOB O(OPMIICHHS TEKCTO- JIOKJIaJ|
BOI U rpauuecKoil JOKyMEHTaIH C Npe3eHTanuen
IIPOS Bo3MoxHOCTH TapaMeTpUYeCcKOTro CUHTE3a B COBPEMEHHBIX JIOKJIaJ|
CAIIP C IIpe3eHTaluen
[1P06 |IIpuembl reoMeTprUECKON TapaMeTpU3aLun AOTIAR
C Mpe3eHTanuen
Hcnonb3oBanue 351eMeHTOB 0(OPMIICHHS YepTexKeH ISl Co- onpoc
ITP07 |3maHMs JOKYMEHTAIMH B COOTBETCTBUE C TPEOOBAHUAMU
ECKJI
[Tpuemsl co3anust COOPOUYHBIX YEPTEKEH METOJOM «OT JieTa- oIpoc
ITPO8 |neit k y31y (CHU3Y-BBEPX)» M «OT y3JIa K JIeTajsiM (CBEpXy-
BHH3)»
W3yuenue n aHanu3 nNpuHIUNOB noctpoenus 2D u 3D o6bek- 3amuTa
JIPO1 |roB B CAD cucremax 0T€4eCTBEHHOTO U 3apy0eKHOTO MPOU3-
BOJICTBA
Pazmernienue o0opyoBaHus U TpacCHpPOBKA TPYOOIIPOBOIOB B 3aImTa
JIPO2
T-Flex CAD
TIP03 OdopmieHre TeXHUYECKON JOKYMEHTAIUH MTPOEKTa C UCTIOIb- 3amuTa
30BaHNEM BCTPOEHHBIX BO3MOKHOCTEN pa3nuuHblx CAIIP
P04 N3ydeHnue u aHann3 NpUHLKIIOB T€OMETPHUUECKOT0 MOJEIUPO- 3aIuTa
BaHUs B coBpeMeHHbIX CAIIP
Peanuzanms reomerpuueckoir 2D mapameTpu3alnvu MpU IO- 3aIInuTa
JIPO5 |cTpoeHMHM THUNOBBIX JAeTanell TEXHOJOIMYECKOro o0opyJaoBa-
HUs
ITonroroBka pabouux yepTelkell THUIOBBIX JieTajel TEeXHOJIO- 3amuTa
JIPO6 |rudeckoro o0OpyIOBaHUS C HCIOIB30BAHUEM CPENCTB OPOPM-
nenus T-Flex CAD
1IP07 Coznanne GpparMeHTOB U COOPOUHBIX 2D-uepTexeit MeTooM 3aIuTa
«CHU3Y-BBEPX»
TIPOS Co3nanue cOopouHbIX 2D-dyepTekeil MeToIOM «CBEPXY-BHU3» 3auura

W BBIITOJIHCHHUC NCTAJIMPOBKU
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0603-
HaumenoBanue dopma KOHTPOJIS
HayeHHE

JIPO9 |ABTOMaTH4eCKOE CO3/IaHue crerupuKanui 3aluTa

[TapameTrpuyeckuii cunte3 3D-Mozeneil TUIIOBBIX AeTaleH 3aIuTa
JIP10 |TexHOJIOTHYECKOro 000PYAOBaHUS METOJIOM OT uepTexa kK 3D-

MOJIETIN

[Tapamerpuueckuii cunres3 3D-mMozenell TUIIOBBIX JeTallel 3auura
JIP11 |TexHOJIOTHYECKOTO 000pYAOBaHUS OA30BBIM METOJIOM B TPEX-

MEpHOM CLICHE
JIP12 |Co3ganue coopounbix 3D-monmenei 3aIuTa
P13 Co3nanue TUMOBBIX MAPaMETPUUYECKUX IJIEMEHTOB CBAPHBIX 3almTa

anmnaparoB
P14 KunemaTuueckuii aHanu3 U aHUMAaIMs ABHKEHUS TUIOCKOTO 3almTa

PBIYKHOTO MEXaHHU3Ma

[IpoyHOCTHO# pacdeT IPOCTPaHCTBEHHOW KOHCTPYKIUU B T- 3aIuTa
JIP15

Flex CAD — Ananus

7.2. IIpomMeskyTOYHAS aTTeCTAUS

DopMBI TPOMEKYTOUHOHN aTTECTAIUH 110 AUCIUILINHE MPUBEICHEI B Ta0HIe 7.2.

Tabmuna 7.2 — @opmMbl IPOMEKYTOYHON aTTECTAUU

0603- dopma
Ounas
HaYeHHUE OTYCTHOCTHU
3au01 3auer 2 ceMecTp
KPO1 3amura KP 3 cemecTp
Ox301 DK3aMeH 3 cemecTp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

OHGHO‘IHBIG Cpe€acTtBa COOTHECCHBI C pE3yjibTaTaMU 06yqu1/1>1 110 JUCHUIIJIMHC W MHAHNKa-

TOpaMH JOCTHIKCHUA KOMHGTCHHHFI .

N-1 (OIIK-5) Cnioco6eH HCNoIb30BaTh HHCTPYMEHTApHii opMain3anum WHKeHep-
HBbIX, HAYYHO-TEXHUYECKHX 3a/1a4, NPUKJIAJHOE NPOrpaMMHoe odecrieyeHHe 1JIsl MOJeIH-

OBaHHSA U IIPOCKTUPOBAHUSA Oﬁ"beKTOB, CHCTEM M IpOoIECCoB

PesynbraTel 00y4deHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HAaCcT COBPECMCHHBIC HH(bOpMaHI/IOHHLIe TCXHOJIOT'HHU

JIPO1

3HAET COBPEMEHHBIEC ITPOTPAMMHBIE CPEICTBA aBTOMATH3AIMH IIPOEKTHBIX padoT

JIPO4

yMeeT POBOAUTH KOHCTPYKTOPCKOE NMPOEKTUPOBAaHNE HOBBIX M COBEPILICHCTBOBAHHE
CYIIECTBYIOIIMX H3JeNHi B chepe nmpodeccnoHaTbHON A TEIbHOCTH

JIPOS, JIP06, JIPO7, 3au01

yYMECT OLICHUBATH BO3MOKHOCTU NPHUMCHCHHUA METOJOB MATCMAaTHICCKOI'O aHaIn3a U
MOACJIMPOBAHNA NPU PCHICHUH MHKCHCPHBIX 3a4a4

JIP11, JIP12

MMEET OIIBIT IIOCTPOEHUS IUIOCKHUX U MIPOCTPAHCTBEHHBIX MOJIENIEH HAHOTEXHOJIOT U~
YeCcKOro 000py10BaHHSA

JIP11, JIP12, KPO1

HUMCCT OIIBIT IPOBCACHUA paCuCTOB B 00J1aCTH HAHOTEXHOJIOTHIECKOTO 060pyz[OBa—
HUS Y1 TPOLCCCOB € UCIOJb30BAHUCM MPUKIIAJHBIX IIPOTpaMM

JIP15, KPO1

Bormpocs! k 3ammuTe nadoparoproi padotsr JIPO1
1. Craguu npoeKTUpOBaHUS.
2. JKu3HEeHHbI UK U3AEIN.

3. Cucrembt CAD, CAM, CAE, kak cpencTBa aBTOMAaTHU3aUH POEKTHBIX padoT.

4. ITpuniuns! noctpoenus: 2D-00beKToB.

5. Ilpuemsbl pe1akTUPOBAHUS HA ITIOCKOCTH.
6. Ilpunnune! nocrpoenus 3D-00bEKTOB.

7. IlpueMbl peTakTUPOBAaHMS B IPOCTPAHCTBE.

Bormpocs! k 3amute 1adoparopHoit padotst JIP04
1. TpexmepHas clieHa.

2. Paboumne miocKoCTH.

3. TpexmMepHbIe MPUMUTHUBEI

4. Dckussl 1 popmMooOpazyromue mpoduim.

5. TpeXMeprIe onepanr KapKaCHOIr'oO U TBEPAOTCIBHOI'O O6pa3OBaHI/I$I 3D-00beKTOB B

coBpeMeHHbIx CAIIP.
6. byneBbl onepanyv B TPEXMEPHOM CLIEHE.

Bomnpocs! k 3amute 1abopatopHoii padotsr JIPOS
. Pa3amepnas mapamerpusanusi.
. [TapameTrpuyeckuii kapkac.
. JIuaum noctpoeHnusl.

. OCHOBHBIE IPUEMBI pEATN3ALNNA TEOMETPUUECKON MTapaMeTPU3aLIAH.

1
2
3
4. JIuanu u300pakeHusl.
5
6. [lepemenHbIe.

7. PenakTop nepemMeHHbIX

Bompocs! k 3amuTe naboparoproii padotsr JIPO6
1. OcHOBHasI HAIMIKCh.

2. Pazmepsl.

3. lITpuxoBkKa.
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4. Jlorrycku (hOpMBI U PACIIOJIOKEHUS.
5. IllepoxoBaToCTh.

6. Hagnucn.

7. Tabnumpl.

Bomnpocsr k 3amure 1abopatopHoit padotsr JIPO7

1.
2.
3.

[Tonsitue pparMeHT.
CBoiicTBa (hparMeHTa B KOHTEKCTE COOPKH.
VipaBieHre BUIUMOCTBIO 00BbEKTOB (pparMeHTa IpH BCTaBKE B COOPKY — CIIOH, YPOBHH,

IMPUOPUTCTHI.

4,
5,

BekTopbl 1 TOUKH NPUBSI3KHU.
KonnekTopsl.

Bomnpocsr k 3amute mabopatopHoii padotsr JIP11

1.

bazoBsiit MmeTo co3ganus 3D-rpaduku.

2. Pabouas mi1ocKoCTb.

3. DnemeHThl GOPMOOOPA30OBAHHUS.
4. Omeparyiv BHITAJIKUBAHUS.

5. Oneparnus BpalieHus.

6. Jlornueckue oneparuu.

Bomnpocs! k 3amuTe nadopatopHoii padotsr JIP12

1.

[Tpuembl mo3UIMOHUPOBaHUS ()PArMEeHTOB (IIIEMEHTOB COOPKH) B TPEXMEPHOU CIICHE.

2. AnanTuBHBIE (PparMEHTHI.

3. ConpsixeHusl.

4. Ucnonp3oBanue 3D-0nOIMOTEK CTaHIAPTHBIX AJIEMEHTOB.
5. Coopka/pazbopka Mozeneit.

Bomnpocs! k 3amute 1abopatopHoii padots JIP15

O IN DN W~

. [locraHoBKa 3a/1a4l KOHEYHO-AJIEMEHTHOT'O aHaJIN3a.
. I'enepanus cetku.

. Marepuainsl.

. Harpyxenue.

. Orpanuyienue.

. TertoBas Harpyska.

. Pesynprarsl.

. OT4erTsl.

Teopetnueckue Bonpocs! k 3aueTy 3au(].

1.

Cucremsl ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUA KaK KOMIIJICKC CPEACTB aBTOMAaTHU3a-

WA TPOCKTHBIX paGOT.

2.
. 3a/1au KOMIIOHOBKH, pa3MEIIeHHs], TPACCUPOBKH.

. MaTtematruueckue reoMeTpuyecKue MOJIEIH.

. [lo3u1IMOHHBIE U METPUYECKHUE 3a]Ja4H U AJITOPUTMBI UX PELICHUSI.

. TpeboBanms k mojacucreMam (GOPMHUPOBAHUS TEKCTOBOU U rpadUueCKO JOKYMEHTAIIHH.
. [lnanorosele IpuéMBbI pa3paboTKH.

. «Jlerkue, cpennue, Tsoxensie» cucrembl CAIIP.

9.

03N L KW

Mertoasl TPOEKTUPOBAHMS.

[TpueMbl mapaMeTPUUECKOTO CUHTE3a U CO3/1aHuUs OMOIMOTEK TUITOBBIX JJIIEMEHTOB.

10. TTapamerpuueckuii kapkac. Jluanu noctpoenus. JInanu nzodpaxkenus (Ha mpumepe T-
Flex CAD).
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11. Ilpuemsl reoMeTprueckoi napamerpusanuu. [lepemennsie. Pegaktop nepeMeHHbIX.

12. Dnementsl odopmienus ueprexeir B T-Flex CAD. OcnoBHas Haamuchk. Pazmepsl.
[ITpuxoBka.

13. Dnementsl oopmienus ueprexerd B T-Flex CAD.Jlonycku GpopMBbI U pacrionoxeHusl.
[lTepoxoBarocts. Hagnmucu. Tabmuiibr.

14. Coznanue cOopounsix 2D-yeptexeil B T-Flex CAD. Ilonstue ¢parment. CBolcTBa
¢dbparMeHTa B KOHTEKCTE COOPKH.

15. Coznanue coopounsix 2D-gyeprexeii B T-Flex CAD. YnpaBnenue BUIUMOCThIO 00BEK-
TOB (hparMeHTa pH BCTaBKE B COOPKY — CIIOM, YPOBHHU, IPUOPUTETHI. BEKTOPHI M TOUKU MPUBS3-
Ku. KOHHEKTOPBI.

16. Tlpuembl co3maHus COOPOYHBIX YEPTEKEH METOJIOM «OT JeTaled K y3iy (CHH3Y-
BBEPX)» U «OT y3J1a K JeTasIM (CBEPXY-BHHU3)».

[IpakTuueckue 3ananus k 3auety 3au0l (mpumepsl)

1. Co3maTh MOJENb BTYIKH, Y KOTOPOI OMpeNessoNiM pa3MepoM SIBIISICTCS BHYTPEHHHUIMA
JIMaMeTp, a HAPYKHBIN B JIBa pa3za 00Jibllle BHYTPEHHETO.

2. Co3gaTh MOJIENIb KOHUYECKOTO JHUIIA ¢ OonbimuM auamerpoM 200 MM u BeicoTo# 150
MM. MeHbIuii quamMeTp 3a7aeTcsl ONPENeSIIONUM MapaMeTpoM — TOJIOBUHOW yria MpH Bep-
HIMHE KOHYCA.

3. Co3naTh TEKCT, CO/IEPKALUI UMsI IEPEMEHHON U €€ TEeKYyIllee 3HauUeHue.

4. Co3ath KpyroBoii MacCUB U3 N PaBHOCTOPOHHUX TPEYTOJIbHUKOB.

5. Co3naTh MepeMEHHYI0 C IPEIONPEEeIEHHbIM CIIMCKOM 3HAY€HMH, KOTOpasl CBsi3aHa C
JUTMHOM OJTHOW U3 CTOPOH MPSIMOYTOJIbHHKA.

6. Co3narb 0a3y JaHHBIX C OJHUM BELIECTBEHHBIM II0JIEM U Ha €ro OCHOBE CIIMCOK BO3-
MO>KHBIX 3HAYEHUN NTEPEMEHHOM 3aJa01UN PanyC OKPYKHOCTH.

7. Co3naTh 1MajIoroBO€ OKHO C 3JIEMEHTOM YIIPABJICHUS «BBIMAJAIOLIUN CIIMCOK» U OTOO-
pa3uTh B HEM CHHUCOK IPEIONPENEICHHBIX 3HAUEHU BHELTHEN IEPEMEHHOM.

8. C ucnonbp30BaHUEM 3JIEMEHTOB YIPABICHUS <«IIE€PEKIIOYATENb) OCYIIECTBUTh CMEHY
3HauUEHUN MepeMeHHO Ha JIBa JIOOBIX MPeOoNpeIeTICHHBIX 3HAUCHHUS.

9. C ucnons3oBanueMm siementa yrnpasienus «llepexmtouatens [la/Her» ocymiecTBuTh
CMEHY 3HaUeHUI MepeMEeHHO Ha /IBa TIOOBIX MPeoNpeIeTICHHBIX 3HAUCHHUS.

10. Co3nate nNpsIMOYTOJIbHUK, JUIMHA KOTOPOT'O IPH BCTaBKE B COOPOUHBIN YepTEX 3aaeT-
Csl C IOMOILBIO TOYEK MPUBS3KH.

11. Co3naTh 1Ba BUa IapaMeTPUUECKON €Tl TUTIA BTYJKA U CBSI3aTh KXl U3 HUX C
OT/IENIbHBIM BEKTOPOM MPHUBSI3KH.

Bomnpocsl k 3amute kypcoBoit pabora KPO1 (mpumepsr)

1. ba3oBbIil METOJ CO3/ITaHUSI TBEPJIOTEIbHBIX MOJEINIEH, UCIIOIb30BaHHBIN B KypCOBOM pa-
6ore.

2. Vicnonb30BaHHBIE TPUEMBI TTO3UITMOHUPOBAHKS O0BEKTOB COOPKHU B TPEXMEPHOMU CIICHE.

3. ITapameTpsl MOJIeNTH U COOPKH, BIHUSIOIINE Ha TEOMETPHIO U Pa3MelIeHne 0ObEKTOB.

4. DTanel KOHEYHO-JIEMEHTHOTO MPOYHOCTHOTO aHAJIN3a AJIEMEHTOB KOHCTPYKIIUH.

5. OcHOBHBIE IIPUEMBI CO3JaHUS MPOEKIUI Ha Oa3e TBEPAOTEIbHBIX TPEXMEPHBIX O0BEK-
TOB.

6. CrannapTHble U3JeNUsl, UCTIOIb30BaHHbIE B COOPKE M MPHUEMbI UX YCTAHOBKU U pa3Me-
LICHUS.
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NJI-2 (OIIK-7) CnocoGen pa3padaTbiBaTh H AKTYAJIH3HPOBATH HAYYHO-TEXHUYECKYIO
JOKYMEHTAIUIO B 00J1aCTH HAHOMHKEHEePHH

PesynbraTel 00y4eHus KoHTponbHblE MEpONPUSITHS
3HAET COCTaB KOHCTPYKTOPCKON JOKYMEHTAIlMd W HOPMATHBHBIX IOKYMEHTOB, pe- 1IP06
TJIAMEHTHPYIOIUX €€ Co/iepKaHue U oopMIIeHHe
3HAeT METOJIUKU COCTABIICHUS TEXHUUECKUX 3a[aHUI U COCTaB IPOEKTOB Ha BCEX 1IP03
CTaMsIX pa3pabOTKU
YMEeT HCTIOJIB30BATE HOPMATHBHYIO 1 TEXHONOTHYECKYHO JOKYMEHTALIMIO A PO~ 1m0~y 01
€KTUPOBAHHUS U CONPOBOXKICHHUS TEXHUUECKUX 00BEKTOB B HAHOMHKEHEPHUHU ’
BJIaJi€eT HaBBIKAMU HCIIOJIb30BaHUS COBPEMEHHBIX CUCTEM IIPOEKTUPOBAHUS IIPU KPO1. Dxs01
BBITIOJTHEHHUH NIPOSKTHBIX Pa0OT B MallIMHOCTPOCHHUH ’

Bompocsr k 3amure 1abopatopHoit padotsr JIP06
1. OcHOBHAsg HAOUCK.

2. Pa3zmepsl.

3. llITpuxoBka.

4. Jomycku (hOpMBI B PACIIOIOKESHHUS.

5. lllepoxoBaTOCTh.

6. Hagnucu.

7. Tabauupsl.

Bormpocs! k 3amnuTe 1aboparopHoii padotsl JIPO3
1. TpeboBanwust k moacucreMam (pOPMHUPOBAHUS TEKCTOBON M rpa)iIecKoil TOKyMEHTAIINH.
2. JInanorosble MpUEMBI

Bomnpocs! k 3amute kypcoBoii padora KPO1 (mpumepsi)

1. ba3oBbIil METOJ CO3/IaHUSI TBEPJIOTEIbHBIX MOJEINIEH, UCIIOIb30BaHHBIA B KypCOBOM pa-
6ore.

2. Vicnonb30BaHHBIE IPUEMBI TO3UITMOHUPOBAHKS O0BEKTOB COOPKHU B TPEXMEPHOI CIICHE.

3. ITapameTpsl MOJIENTH U COOPKH, BIMSIOIME Ha TEOMETPUIO U Pa3MelIeHne 0ObEKTOB.

4. DTanbl KOHEYHO-3JIEMEHTHOTO MPOYHOCTHOI'O aHAJIN3a 3JIEMEHTOB KOHCTPYKIUH.

5. OcHOBHBIE MTPUEMBI CO3JaHUS MPOEKIMI Ha 0a3e TBEPAOTEIbHBIX TPEXMEPHBIX OOBEK-
TOB.

6. CrannapTHble U3JENUs, UCIIOIb30BaHHbIE B COOPKE M MPHUEMBI UX YCTAHOBKH M pa3Mme-
HICHHUS.

Teopernueckue Bonpocs K 3k3ameHy Jk301

1 Ba3oBslit MeTox coznanus 3D-rpaduku — pabodas MIO0CKOCTb, 3JEMEHTH (popmMooOpazo-
BaHU4, oreparuu BBITAJIKMBaHMUS, BpallleHus, JIOTHYECKOT0 o0BbenHe-
HUSI/BBIYUTAHUS/TIEPECCUCHHUS.

2. Onepanuu: criaxuBaHue, 0 CEUEHUSIM, [0 TPAeKTOPUU, OTBEpCTHE, peOpo, OTCEUEHHE,
YK-JIOH, criipaiib. Konuu U MacCuBHI.

3. Peanusanus MeToga MoCcTpoeHus — oT yeprexa k 3D-monenu.

4. Co3nanue BUIOB, pa3pe30B Ha 6a3e 3D-monenm.

5. Marepuansl. IcTouHMKH CBETA.

6. [Ipriembl NO3UIIMOHUPOBaHUS (PPArMEHTOB B TPEXMEPHOM CLIEHE.

7. AnanTuBHbBIE (pparMeHTHI.

8. Compsixenus. CterneHn CBOOOIBI.

9. Ucnonb3oBanue 3D-0MOIMOTEK CTaHAAPTHBIX JIEMEHTOB.

10. Coopxka u pazdopka MOJEIIECH.

11. 3D paccranoBka. 3D niaHupoBKa.

12. Capka B 3D-moensx.

13. JleranupoBka 3D-cO0poK.
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14. ba3bl pannbix (BHyTpeHHHe u BHemHue) B T-Flex CAD u ux CBsI3b ¢ peIaKTOpOM Iie-
pPEMEH-HBIX.

15. Co3anue nmepeMeHHbBIX Ha OCHOBE 0a3bl JJAaHHBIX.

16. DneMeHThI YyIpaBJIEeHUS U UX CBA3b C BHEITHUMU NIEPEMEHHBIMH.

17. Kondurypamus 6ubIM0TEK 1 MEHIO TOKYMEHTHI.

18. CgoiicTBa crierudukanuu. Penakrop crierupukarimii.

19. Cs3b cienuuKaum co COOPOYHBIM YEPTEIKOM.

20. ABTomMaTnu4ecKas reHepanus CrenupuKarmii.

21. BxitoueHue JIeMEHTOB B CICITU(UKAIUIO.

22. Dxcnopt cnenuduKanui.

23. AHuMaiius JBM>KEHUSI MEXAaHU3MOB U Y3JI0B.

24. Coznanue MynbTUMeUa Qaiiia Ha OCHOBE aHUMAIIUH.

25. 3aganue Ha onTuMM3anuio. [lapameTpbl onTUMHU3aUU. AITOPUTMBI ONITUMHU3ALINH.

26. [TocTanoBKa 3a1a4 KOHEUHO-3JIEMEHTHOT'O U TUHAMUYECKOTO aHaJn3a.

27. I'enepanusi CeTKH MPH pacdeTe Ha MPOYHOCTD.

28. HarpyxeHue W OrpaHHYCHHUsS MPHU pacueTe Ha MPOYHOCTh MPOCTPAHCTBEHHBIX KOH-
CTPYKLIMH.

29. Pe3ynpTaThl IPOYHOCTHOTO aHAIU3A.

30. ®opmupoBaHHE OTYETOB MO PE3yIbTaTaM IPOYHOCTHOTO aHAU3A.

[IpakTryeckue 3aganus K sk3aameny k301 (mpumepsr)

1. Co3nath napamerpuueckyro 3D-Mozensb neranu.

2. Co3natb 3D-c60pKy 00JITOBOrO COEIUHEHHUS JIBYX IJIACTUH, UCIOIb3Ysl MEXaHU3M IIPU-
BSI3KH (PparMEeHTOB K CHCTEMaM KOOpAHMHAT.

3. Co3znate 3D-cOopky 13 HEe MeHee 2 IIEMEHTOB, UCIOJIb3ys MEXaHU3M COIPSKEHHH.

4. Coznatb 3D-cO0opky U3 HE MEHEe 2 3JIEMEHTOB HCIOJIb3YS MPUBSA3KY K CUCTEME KOOPIH-
HarT.

5. IlocTpouThk MOZENb (uIaHLIEBOM 3ariayliKu (JUCK ¢ OOITOBBIMU OTBepcTUaAMHU). Orpene-
JSIFOIIME MapaMeTphbl — HapyKHBIA JUaMeTp, TOJIIMHA, TUaMeTp OONTOBOW OKPYXKHOCTH, JHa-
MeTp OO0JITOBOTO OTBEPCTHUS U KOJUYECTBO OTBEpCTUM. JIJi MOCTpOEHUSI OTBEPCTUI HCIOJIB30-
BaTh — 3D-maccus.

8.2. Kputepum u mKajabl OlleHMBAHUS

Kaxxnoe MepornpusitTue TEKyIero KOHTPOJIs yCIIeBaEMOCTH OLIEHUBAETCS MO IIIKaJle «3auTe-
HO», «HE 3aYTCHOY.

Or1eHKa «3a4TEHO0Y» BBICTABIISACTCS 00y4aIOmEeMyCsl TIPH BBIMOJTHEHUN BCEX YKa3aHHBIX IO-
kazareneit (Tabmuma 8.1), JoMycKalOTCs HECYIIECTBEHHBIE HETOUHOCTH B M3JIOKEHUH U 0(OPM-
JICHUH MaTepuala

[Ipu HeBBIMOTHEHUH XOTSI OBl OJHOTO M3 MOKAa3aTelieil BBHICTABISAETCSA OLEHKA «HE 3a4Te-
HOY.

Tabmuna 8.1 — Kpurepun oneHuBaHUS MEPONPUATUN TEKYILIET0 KOHTPOJIS YCIIEeBA€MOCTH

HaumenoBanue,
IToxazarens
0003HaYEHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00beMe;
TaGonaTopHas Mo J1abopaTopHOW paboTe MPEACTABICH OTYET, COAEPKAIINN HEOOXO0IUMbIE
a60Tpa p pacyeTsl, BEIBOJBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
p OOBaHUIMU;
Ha 3alIuTe JJA00PATOPHOU PabOTHI TaHBI MPABIWIBHEIE OTBETHI HE MEHEE YeM
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HawnmenoBanue,
[TokazaTenn
0003HaUYEHHE

Ha 50% 3a7aHHBIX BOIIPOCOB
TeMa JIOKJIaJa PacKphITa, CHOPMYITHUPOBAHBI BHIBOIBI,

Joxian coOroIcHBI TpeOOBaHMs K 00beMy U 0POPMIICHHUIO TOKJIaaa (MIPEe3SHTAINH K
JOKJIaTy)

Orpoc JTaHbI PABUJIbHBIE OTBETHI HE MeHee YyeM Ha 50% 3agaHHBIX BOIIPOCOB

[Tpu oueHuMBaHNM Pe3yabTATOB OOYUYEHHUS MO JUCHUIUIMHE B XO/€ MPOMEKYTOUHOU aTTe-
CTallUU UCIOJIB3YIOTCSA CIACAYIOIHUE KPUTEPUH U IIKAJIBI.

3auer (3au01).

3ajaHue COCTOUT U3 | TEOPETUUECKOTO BOIIPOca U 1 MPaKTUYECKOTO 3a/IaHus.

Bpewms Ha noaroroBky: 60 MUHYT.

OrneHka «3a4TEHO» BBICTABIIAETCS 00YYaroIIeMYyCsl, €CJIM OH 3HAeT IPOrpaMMHBIN MaTepu-
aJ, TPAaMOTHO H IO CYIIECTBY HM3JIaraeT €ro, He JOMycKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBe-
Tax Ha BOMPOCHI, MPABWIBHO MPUMEHSET TEOPETHUECKUE TOJOKEHUS NPU PEIICHUH MPaKTHYe-
CKHUX 3aJaHuil.

OneHka «He 3a4TEHO» BBICTABIISIETCA OOy4aroUleMycsl, KOTOPbIl HE 3HAeT 3HAYMTEIbHOU
YacTU IPOrpaMMHOTO MaTepHana, JOIMYCKaeT CYIIECTBEeHHbIE OMIMOKM B OTBETaX HAa BOIPOCHI U
IIPH BBITIOJTHEHUH IMPAKTUICCKUX 3aTaHUH

3amura KP (KPO1).

BrimonHeHHas KypcoBasi paboTa caeTcsi CTYJEHTOM PYKOBOJIWTENIO B YCTaHOBIIEHHBIH
cpok. PykoBoauTens naeT mpenBapUTENbHYIO OLEHKY KypcoBoil paboTsl. IIpu oreHke paboTh
YUUTBIBAIOTCS: COJepkKaHUe paboThl, CTENIEHb CAMOCTOSTEIbHOCTH, OPUTMHAIIBHOCT BBIBOJOB U
MPEIOKEHUH, KAYeCTBO MCIIOJIB3YEeMOT0 MaTeprala, a TakKe YPOBEHb IPaMOTHOCTH (OOIIHA 1
TeXHU4YeCKUit). OTHOBPEMEHHO PYKOBOAMUTENIb OTMEYAET MOJIOKUTENIbHBIE CTOPOHBI U HE10CTaT-
KU paboThl, a B cIydae HaJOOHOCTH YKa3bIBaeT, YTO HaJIEXKUT JopaboraTh. PaboTa, He cooTBET-
CTBYIOUIAs IPEIBSIBIIIEMBIM TPEOOBAaHUAM, BO3BPALIAECTCS CTY/ICHTY Ha JOPabOTKY.

KypcoBbie paboThI, MOTyYHBIINE MOJOKUTEIBHBINA OT3BIB, JOMYCKAIOTCS K 3amuTe. Ha
3alUTe CTYJAEHT 00513aH KPaTKO U3JI0KUTh COJiepKaHue padoThl, 1aTh UCUEPIIBIBAIOIINE OTBETHI
Ha BOIIPOCHI WIEHOB KOMHUCCHH. BO BpeMs 3alIuThl JOKJIAIIMKY HAE€TCS BO3MOMXKHOCTH OTCTaM-
BaTh U 00OCHOBBIBATh CBOIO TOUKY 3PEHUSI.

OrieHKe B XO/I€ 3alUThI KypCOBOM paOOThI MOJIEKAT:

— 3HaHME 00JIACTH UCCIIEOBAHUS;

— IITyOWHA ¥ CTETICHb PEUICHUs IOCTABICHHBIX 3a/1a4;

— YMEHHE KpaTKO U3j1araTh pe3yibTaThl U apryMEHTUPOBAHO OTBEYATh Ha BOMPOCHI,

— oopmIteHHEe KYpCOBOM pabOTHI.

Ocoboe BHUMaHME OOpalaeTcss Ha CaMOCTOSITEIbHOCTh CTYAECHTA MpPU PEIIeHUH MOCTaB-
JIEHHBIX B paboTe 3a/1ad.

Pemienne 06 oreHke KypcoBOi paboThl MPUHUMAETCS MperoaBaTeNsiMi Kadeapsl 1o pe-
3yJlbTaTaM aHaliu3a MPEJCTaBICHHON KypcOBOH paboThl, AOKJIaJa CTyJEHTa U €ro OTBETOB Ha
Bompockl. OIeHKa MO UTOraM 3allUuThl KypcOBOil pabOThI MPOCTABISETCS B BEIOMOCTh U 3a4eT-
HYIO KHHKKY CTYJCHTa pPyKOBOJHUTEIEM KypCOBOI pabOTHI.

Komuccust mo 3amure BKIIOYaeT Mpezacenaress KOMUCCUU U ABYX-TpeX IperoaBaTeneil
kadeapel. 3ammTa KypcoBO pabOThl CTYACHTOM COCTOMT M3 BBICTYIUICHHS CTyaeHTa (5-7 Mu-
HYT) U OTBETOB Ha BONPOCHI WICHOB KOMHUCCHHM W NMPHUCYTCTBYIOIIMX Ha 3aIUTE CTYIACHTOB U
MperoaBaTeei.

CryneHtaM, He MOATOTOBHUBIIUM KYpPCOBYIO pabOTy B yCTAaHOBJICHHbBIE CPOKH, HE SIBHB-
HIMMCSI TI0 TOM WJIM MHOM NpUYMHE Ha 3alIUTy KypcOBOM paOOThI, MOJYyYMBIIUM Ha 3alUTe
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OLICHKY «HEYJIOBJIETBOPUTEIBHOY, MPEIOCTABIISETCS BOZMOXKHOCTh 3aIIUTUTH KypCOBYIO paboTy
(mpu NOBTOPHOM 3aluTe — HE OoJiee ABYX pa3) MOCJE UCIIPABIECHUS TOMYLIIEHHBIX OIMOOK U CO-
OTBETCTBYIOLIEH IMOJATOTOBKM K 3amure. Jlata 3amurhl ycTaHaBiuBaercs kadeapoi. 3ammuTa
MMPpOUCXOaUT B O0OBIYHOM MopsJaKe.

OTMeTKa «OTJIMYHOY» BBICTABIISICTCS CTYACHTY, BHITIOJIHUBIIEMY KypPCOBYIO pa0OTy B MOJI-
HOM O0beMe, OOBSICHUBILIEMY MPUHLHUIIBI CO3/IaHus BU3yaldbHBIX 3D-Moneneil, ueprexeil, aHu-
Manui, METOI0JIOMI0 KOHEYHO-3JIEMEHTHOIO MPOYHOCTHOI'O aHAJlINW3a U OTBETHUBILEMY Ha BCE
3aJIaHHbIE BOIIPOCHI.

OTMeTKa «XOpOIIO» BBICTABIISETCS CTYIEHTY, BBIIOJHUBIIEMY KYPCOBYIO pabOTy B MOJ-
HOM 00beMe, HO HEe JJOCTaTOYHO IMOJIHO OTBETHBIIETO HA BOIMPOCHI 1O MOSACHUTEIBHOMN 3aIUCKe,
no npuHinaM 3D-MoaenupoBaHus U padOThI C MOJIEBIO U €€ COCTaBHBIMU YaCTSIMH.

OTMeTKa «yJ0BJIETBOPUTEIBHOY» BBICTABJISETCS CTYAEHTY, BBIIOJHUBILIEMY KYpCOBYIO pa-
00Ty B OJIHOM 00BEME, HO HE OTBETUBILIEIO HA YaCTh BOIPOCOB 110 NOSICHUTEIbHON 3aIIUCKE, 110
npuHunaM 3D-MoaenupoBanus U paboThl ¢ MOJIETIBIO U €€ COCTABHBIMU YaCTSAMHU.

OTMeTKa «HEYIOBJICTBOPHUTEIILHO» BBICTABJISETCS CTYJCHTY, BBHIMOJHUBIIEMY KYpPCOBYIO
paboTy B moJIHOM 00BbEME, HO HE pazoOpaBiiemMycs B puHIUnax 3D-monenupoBaHus U paboTh
C MOJIETIHIO M €€ COCTaBHBIMH YaCTSIMHU U HE OTBETHUBIIETO HA OOJIBIIYIO YaCTh BOIIPOCOB.

Ox3ameH (Ok301)

3ajanue cOCTOUT U3 1 TEOpeTHUEeCKOro Bompoca u | mpakTH4ecKoro 3aaHusl.

Bpems Ha noaroroBky: 60 MUHYT.

OneHka «OTIMYHO» BBICTABIIAETCS O0y4aroUleMycs, €CIM OH JaJl TOJHBIN, pa3BepHYTHIN
OTBET Ha IIOCTABJICHHBIN BOIIPOC, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH IO TUCLUIUINHE,
JI0Ka3aTeNbHO PACKPBITHl OCHOBHBIE MOJIOXKEHHUS BOIPOCOB; B OTBETE MPOCIIEKUBACTCS YETKas
CTPYKTYypa, JOTHYECKasl MOCIEN0BAaTENbHOCTh, OTPAXKAIOIIAsl CYIIHOCTh PACKPbIBAEMBIX ITOHS-
TUH, TEOPUH, SIBJICHUN. 3HAHUS O IPEIMETY AEMOHCTpUpYETCs Ha (pOHE MOHMMAHUS €ro B CH-
cTeME JaHHOM HayKH U MEXIUCLHHUIUIMHAPHBIX CBs3e. OTBET U3J10KEH JTUTEPATYPHBIM SI3bIKOM C
MCIIOJIb30BAaHUEM COBPEMEHHON TEXHUYECKOW TEPMUHOJIOTMUA. MOTYyT OBbITh JOMYIIEHbI HEJOUE-
Thl B ONPENEICHUM MOHATUN, UCIIPABICHHBIE CTYJEHTOM CaMOCTOSITEIBHO B IPOLECCE OTBETA.
KoppekTHo perieHo npakTuuecKoe 3a/1aH1ue U ONUCaH XO/1 €ro PeLeHusl.

O1eHKa «XOpOII0» BBICTABIIAETCS 00YYaIOLIEMYCsl, €CITU JIaH TMOJHbIH, pa3BepHYThIA OTBET
Ha TOCTaBJICHHBIN BOIPOC, MOKa3aHO YMEHHE BBLICIUThH CYIIECTBEHHbIE M HECYIIECTBEHHBIE
IIPU3HAKU, TPUUYNHHO-CJIEICTBEHHBIE CBS3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUEH, U3JI0KEH
JUTEPATYPHBIM S3bIKOM C MCIIOJIb30BAaHHEM COBPEMEHHOM TEXHHUYECKOW TepMUHOJIOTUUA. MoryT
OBITH JIOMYIIEHb HEKOTOPhlE HETOUYHOCTH WM HE3HAYUTEIbHBIC OIIMOKH, HCIPABICHHBIE CTY-
JEHTOM C TIOMOIIIbIO MpenojaBaTesnsi. KoppekTHO perieHo npakTu4eckoe 3aJaHue U OMHUCaH XOJl
€ro peLeHUs.

OneHka «yAOBIETBOPUTEIBHO» BBICTABISIETCSI 00yYaroeMycs, €clid JJaH HeJI0CTaTOYHO
MIOJIHBIM ¥ HEAOCTATOYHO Pa3BEPHYTHIN OTBET. JIOrMKa M MOCIe10BaTENIbHOCT U3JI0KEHUS UMeE-
10T HapyuleHus. JlonyuieHsl omMOKN B pacKphITUM NMOHATUN, ynoTpebieHuu TepMuHOB. CTy-
JICHT HE CIIOCOOEH CaMOCTOSITENIbHO BBIICIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE NMPU3HAKU U
MIPUYMHHO-CJIE/ICTBEHHBIE CBA3U. B OTBETE OTCYTCTBYIOT BBIBOJBI. ¥ MEHHE PACKPHITh 3HAUECHUE
000011IeHHBIX 3HAHUN HE MoKa3aHo. PeyeBoe odopmieHne TpedyeT momnpaBok, Koppekuuu. Pe-
[IEHHE MTPAKTHYECKOI0 3aJaHUsI UMEET HETOYHOCTH.

Or1eHKa «HEYIOBJIETBOPUTEILHOY» BBICTABISETCA 00yUYaIOLIEMYCsl, €CIIu:

1) OTtBer mpencraBiser coO0W pa3poO3HEHHBIE 3HAHWS C CYINIECTBEHHBIMHU OIMMOKAMU TI0
Borpocy. [IpucyTcTBYIOT (hparMeHTapHOCTb, HEJIOTUYHOCTh U3JI0KeHHs. CTy/IEHT He OCO3HaeT
CBs3b 00CY)KJITaeMOro BOIpoca Mo OWJIeTy ¢ APYTrUMH OOBEKTaMU IUCHUIUIUHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allMsl U JO0KA3aTeIbHOCTh M3JI0OKEHUA. Peub HerpamoTHasi, TeXHUYECKas
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TEPMHHOJIOTHS HE UCITOJIb3YyeTCsl. JJOTOTHUTENIbHBIC U YTOYHSFOIIME BOIIPOCHI MPEIOIaBATEIIs He
MPHUBOJIAT K KOPPEKIIUU OTBETA CTYICHTA.

2) OTBET Ha BOIIPOC WIIH MPAKTHYECKOE 33J]aHUE MOJTHOCTHIO OTCYTCTBYIOT.

3) Otka3 oT oTBeTA.

Pesynprar 00y4eHuUs: MO TUCHMIUIMHE CYUTACTCA JOCTUTHYTHIM NPH MOJIy4YE€HUH 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YAOBJIETBOPUTEIBHO», «XOPOILO», «OTIMYHO» M0 KaXIAOMY U3 KOH-
TPOJIbHBIX MEPOIIPHUATUIN, OTHOCSIIUXCA K JAHHOMY PE3yJbTaTy 00y4eHHUS.
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1. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA 11O JUCIUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

[lenp 0CBOEHUS AUCIMILTUHBI — JOCTHKCHHE INIAHUPYEMBIX Pe3yIbTaToB 00y4eHus (Tal-
auna 1.1), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHIKCHHUS KOMIIETCHIIMHA W IENbI0 peallu3aliuu

OIIOIL

JlucuumiuHa BXOJUT B COCTaB 4YacTU OOpa3oBaTENbHON MporpaMmsbl, (HopMHpyeMoit
YYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHIH.

Tabnuna 1.1 — PesynpTaTsl 00yueHuUs 10 JUCIUILIMHE

Kox, HammeHoBaHHE
WHJUKaTOpa

Pe3ynbrarel 00yueHus O AUCIUILTAHE

YK-2 Cnocoden YHPABJATH IPOCKTOM HA BCEX TAllaX €0 )KM3HCHHOI'0 ITHUKJIA

NJI-1 (YK-2)

3HaeT npoueaypy yrnpaBieHHUs
MIPOEKTOM Ha BCEX ITaIax €ro
YKU3HEHHOTO IMKJIa

3HaeT 3Tallbl >JKU3HEHHOTO HKJIAa IIPOCKTA

3HaeT OCHOBHBIE MOJIEJIN/METO10JIOTUH/TIOIXO/1bl yIIpaBiIe-
HUs IPOEKTOM

3HaeT MCTOAMKHU OLICHKH YCIICITHOCTHU ITPOCKTA

UJI-5 (YK-2)

YMeer mnaHupoBaTh IPOEKT C
Y4€TOM MOCJIE0BATEILHOCTH
ATANoOB peau3allu U )KU3HEH-
HOT'O LIMKJIA TPOEKTa

YMeeT JocTUraTh MOCTABICHHBIX 1Ieel 1 3a7a4 IIPOCKTAa

YMeeT coCTaBiIATh U KOPPEKTUPOBATH IUIAH YIIPABJICHUS IIPO-
EKTOM

YMeeT olleHUBaTh PHUCKHU U PE3YIIbTATHI IPOCKTA

YK-6 CnocoGeH onpeessiTb U peajin30BbIBATH IPUOPUTETHI COOCTBEHHOI /1eSIT€IbHOCTH
U CIoco0bl ee COBEPLICHCTBOBAHMS HA OCHOBE CAMOOILIeHKH (M 00pa3oBaHMsl B TeUeHHe

BCeil JKM3HM)

NJ-3 (YK-6)

3HaeT NPUOPUTETHI COOCTBEH-
HOM J€ATeNbHOCTU U CIIOCOOBI
€€ COBEPIICHCTBOBAHUS Ha OC-
HOBE CaMOOLIEHKH

3HaeT METOJUKH CAMOOLIEHKH, CAMOPa3BUTHUS U CaMO-
KOHTPOJISI

3HaeT JIMYHOCTHBIE XapaKTePUCTUKHU, CIIOCOOCTBYIOLIHE MTPO-
(beccuoHaTbHOMY PA3BUTHIO

3HaeT cnocoObl CAaMOCOBEPIICHCTBOBAHUS CBOEH JESATEIBHO-
CTHU C YYE€TOM CBOUX JIMYHOCTHBIX, JCITOBBIX, KOMMYHHKATHUB-
HBIX Ka4eCTB

NJ1-4 (YK-6)

YMeer onpenensiTb NPpUOPUTETHI
JUYHOCTHOT'O U MpogeccHo-
HAJILHOT'O POCTa U CIOCOOBI CO-
BEPIIICHCTBOBAHUS COOCTBEHHOMN
JIeSITeIbHOCTH HAa OCHOBE CaMO-
OILICHKH

YMeeT npou3BOAUTH CAMOOLEHKY JIMYHOCTHBIX OCOOEHHO-
cTel U Mpo(ecCHOHANBHBIX Ka4eCTB B COOTBETCTBUHU C KOH-
KPETHOH CUTYyallHeH

Ymeer popmynupoBaTh 11€71 COOCTBEHHOU JEATEILHOCTH U
ONpPEeENATh MYTH UX JOCTHXKEHHS C YUETOM IJIAHUPYEMbBIX
pe3yIbTaTOB

YMeeT onpenensTh NPUOPUTETHI TMUHOCTHOTO U MMPOQeccuo-
HaJIbHOT'O POCTa

Pe?)y.]'II)TaTI)I 06y11eH1/1;1 M0 JUCHUINIMHE JOCTUTAKOTCA B paMKaX OCYHICCTBICHUA BCEX BU-
J0B KOHTAKTHOM U CaMOCTOSTEIbLHOMN pa6OTBI OGy‘l&IOH.[HXCH B COOTBCTCTBUH C YTBCPIKIACHHBIM

y4eOHBIM IJIAaHOM.

WNHuaukatopsl JOCTHXKEHHUS KOMIETEHIMNA CUNTAIOTCS C(OPMHUPOBAHHBIMU TPU JTIOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB O0YUEHHUS.
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2. OBBEM JJUCHUTLIAHBI

O0BeM QUCILUAILIMHEL COCTABIISET 3 3aYETHBIX €IUHUILIEL.

Hwxe nmpuBeneHo pacnpezeneHue ooduiero odbemMa JTUCHHUILIMHEI (B aKaJeMHUYECKUX Ya-
cax) B COOTBETCTBUM C YTBEPKIACHHBIM YUEOHBIM IJIAHOM.

dopma 00ydeHHS
Buner padot Oq; ai
CeMeCTp

Konmaxmmnas paboma 17

3aHSATHUS JISKITMOHHOTO THUIIA 16

11a00paTOpHbIE 3aHATHUS

MIPAKTUYECKHE 3aHATHUS

KypCOBO€ POCKTUPOBAHUE

KOHCYJIbTAIlUN

IIPOMEXYTOYHAsl ATTECTALMS 1
Camocmoamenvnasn paboma 91

Bcezo 108
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3. COAEP) KAHUE JUCIUITJINHBI

Pasznen 1. OcHOBBI TEeXHOJOTHYECKOI0 npeanpuHuMare/JbCrea M Ou3Hec-
MOACJIUPOBAHUA.

Tema 1. BBeneHue B MHHOBALlMOHHOE pPa3BUTHE
CymHocTh U cBolicTBa MHHOBaIui B IT-Om3Hece. Mojieim MHHOBAIIMOHHOTO TpoIiecca.
Pons IT-npeanpuaumaTesnss B MHHOBAlIMOHHOM IIPOLIECCE.

Tema 2. @opMHpOBaHUE U PA3BUTHE KOMAHJIBI.
Coznanne komanael B IT-0usznece. Komananelii unep. Pacnpenenenue poneit B komaH-
ne. MotuBanusa koMaHibl KoMaHaHBIN AyX.

Tema 3. busnec-unes, OusHec-Monens, ousHec-mIaH. Kak BO3HHKAIOT OM3HEC-UIEN
B ctepe IT. Coznanue IT 6usznec-monenu. @opmanu3zanus OU3HEC-MOIEITH.

CamocrosTenpHas pa60Ta:

CPO1. CamoolieHKa CTEIEHU TOTOBHOCTH K OCYIIECTBICHUIO MPEANPUHUMATEILCKON Je-
ATEIBHOCTH.

CP02. ®opMupoBaHue U pa3BUTHE KOMaH/IbI.

CPO03. buznec-unest, On3Hec-Mo€elb, OM3HEC-TIAH.

Pa3zzen 2. YnpaBiieHue npeInpuHHMATE]bCKOM IeITETbHOCTDIO.

Tema 4. MapxeTtusr. O1ieHKa pbIHKa.

OCHOBBI MapKETHHIOBBIX HccieoBaHnN. OCOOEHHOCTh MAapKETHHIOBBIX HMCCIIEJOBAHUMN
JUISL BBICOKOTEXHOJIOTMUHBIX cTtapTanoB B cepe IT. Onenka peiHKa U 1e7eBble cerMeHThl I T-
pbiaka. Kommieke mapketunra IT-kommanuu. Oco6eHHOCTH MPoJiaXk MHHOBAIMOHHBIX IT- mpo-

JyKTOB.

Tema 5. Product development. Pa3zpabotka npoaykra.

XKuznennsnit nuka IT-npogykra. Metozas! pazpadotku IT-poaykra.

VYpoBuu roroBHoctu [T-texHomoruii. Teopust pemenust n3odperaTesbcKux 3agad. Teo-
pHYs OTpaHUYEHUN. Y MHBIN )KU3HEHHBIN HUKI [T-npoaykra.

Tema 6. Customer development. BeiBeieHHE TPOAYKTa HA PHIHOK.
Konnenmust Customer developmen B IT-6usHece. MeToabl MoaeIMpOBaHus MOTPEOU-
TEJIbCKUX NMOTpeOHOCTEN. MoJienb noTpeOuTenbcKoro noseaeHus Ha IT-poiHke.

Tema 7. HemarepuanbHble akTUBBI U OXpaHa MHTEJJIEKTYaIbHOM COOCTBEHHOCTH.

HopmatuBhas 6aza. [IpaBoBbie peXMMBI OXpaHbl WHTEIUICKTyaJIbHOW COOCTBEHHOCTH B
IT-6usnece. Ilpuznanue aBropcra B IT-6u3Hece. Pazpaborka cTpaTerun nHHoBaunoHHoro IT-
MIPOEKTA.

Tema 8. Tpanchep TexXHOIOTUHN U INLIEH3UPOBAHHE.

Tpancdep u nunensuponanue IT-TexHonmoruid. THIIBI TUIIEH3UPOBAHUS WHTEIUIEKTYalIb-
HOI cobcTBeHHOCTH B [T-OM3Hece n MX mpuMeHeHHe. PacyeT 1ieHbl JIMIICH3UN B BUBI TUTATEKEH
3a IT-mpoxyKTHI.
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CamocrosTenpHas pa60Ta:

CP04. MapkeTuHr, OlIeHKa PhIHKA

CPO05. Product Development. PazpaboTka npoaykTa.

CP06. Customer Development. BeiBeeHue mpoayKkTa Ha PhIHOK.

CP07. HemaTepuasibHbIe aKTUBBI M OXpaHa WHTEIUIEKTYaJIbHONH COOCTBEHHOCTH
CPO08. Tpancdep TeXHOJIOTHI U JTUIIEH3UPOBAHHE

Pasznea 3. IIpoeKTHBIH MOAX0 K YNPABJEHHIO B TEXHOJOTHYE€CKOM MpeaNpUHUMA-
TeJbCTBeE.

Tema 9. Co3pnanue v pa3BUTHE CTapTarna.

[Tonstue crapramna B IT-6uznece. Meronuku pazsutus crapramna B IT-0u3nece.

Oranel pa3BuTHs craprana B [T-0u3nece. Coznanue u pa3BUTHE MajJoro MHHOBALIMOHHO-
ro npeanpustus B [T-Ousnece.

Tema 10. Kommepuecknit HUOKP.

Muposoit IT-peiHok HUOKP u otkpsiThie uHHOBanuu. Ilponecc popmupoBanus xom-
mepueckoro npeanoxkenus ans HUOKP-kontpakra B cepe IT.. IIpoBeaenue neperoBopos Asis
3aKJIIOUYEHHUs KOHTPAKTa C MHIYCTPHAJIBHBIM 3aKa3unkoM IT-npoaykra.

Tema 11. WHcTpyMeHTHI IpUBIICYEHHS (PUHAHCHPOBAHHUS.
@duHaHCHPOBaHWE MHHOBALIMOHHOM JESTENbHOCTH Ha PA3JIMYHbIX 3Tanmax paszsutus IT-
craprana. PuHaHCOBOE MOJICTHMPOBAHUE HHHOBAITMOHHOTO I T-TipoekTa/

Tema 12. OneHka MHBECTUIIMOHHOM NMPUBJIEKATEIbHOCTH MTPOEKTA.

MHBecTULIMOHHAS TPUBJIEKATENbHOCTD U 3P PekTuBHOCTh [T-npoekra. J[eHexHbIe mOTO-
K1 MHHOBauMoHHOro IT-npoexrta. Metozas! onenku 3¢ dextuBHoctu IT-npoextos. Onenka u oT-
60p |IT-mpoekToB Ha paHHUX CTaUAX WHHOBAIMOHHOTO PAa3BUTHUS

Tema 13. Pucku npoekra.
Tunonorus puckos IT-npoexra. Puck-menemxment B IT-Ousnece. Ouenka puckos B IT-
6usnece. Kapra puckos nnHoBanmonHoro IT-poexra.

Tema 14. HMHHOBaLIMOHHAs DKOCUCTEMA.
Wunosammonnas IT-cpena u ee crpykrypa. KoHuenwss ”HHOBAaIMOHHOTO IMOTEHIIMANA B
IT-6usHece. DneMeHTbl HHHOBALIMOHHOM HHpAacTpyKTypsl B IT-OnzHece.

Tema 15. I'ocynapcTBeHHass HHHOBALlMOHHAS ITOJIUTHKA.

CoBpeMeHHbIE HHCTPYMEHTHI MHHOBAIMOHHOM MONMUTUKNA. DyHKIIMOHAIBHASA MOJIENb UH-
HoBalMOHHOM moymTuku. Matpunia HTU. Ponbs yHuBepcuTeTa Kak KiroueBOro (pakropa MHHO-
BaIlMOHHOTO pa3BuTHs B chepe IT-OuzHeca.

Tema 16. I'ocynapcTBeHHas MHHOBAllMOHHAS MTOJIUTHKA.
Wrorosas npe3zentauus I'T- mpoekToB ciaymarenei (mut4-ceccus).

CamocTosiTenpHas padbora:
CP09. Ouenka 3¢ (heKTHBHOCTH MHBECTUIIUN B TIPOEKT.

CP10. DddexTuBHOCTH MPOCKTA
CP11. Ouenka pucka npoexra
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CP12. UtoroBas npe3ertanus I'T- mpoekToB (mUTY-ceccus).
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOPOPMALNMOHHBIX PECYPCOB U TEXHOJIOT' MU

4.1. YueOHas quTepaTypa

1. Kysemuna, E. E. MnnoBaunonnoe npeanpuauMaTenscTBo: yueOnuk / E. E. Ky3b-
muHa. — MockBa: Poccutickas tamoxxennas akamemus, 2017. — 208 ¢. — ISBN 978-5-9590-
0978-6. — TekcTt: aneKkTpoHHBIN // DiekTpoHHO-O0nOMMoTeunas cuctema IPR BOOKS: [caiir].

— URL: http://www.iprbookshop.ru/84849.html (zara obpamenus: 07.01.2021). — Pexum jo-
CTyHa: Ui aBTOPU3UP. MOJIb30BaTesIeH

2. CyxopykoBa, M. B. Beenenue B npeanpuHuMatensctBo it UT-npoektoB / M.
B. CyxopykoBa, 1. B. Tsa6un. — 3-e u3a. — Mocksa : MaTepHeT-YHuBepcurer Mudpopmanm-
onnbix Texnonoruit (MHTYUT), At I1u Op Menua, 2019. — 123 ¢. — ISBN 978-5-4486-0510-
9. — TekcT : aneKTpoHHBIH // DnekrpoHHO-OubmuoTeunas cucrema [IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/79703.html (mara o6pamenus: 07.01.2021). — Pexum nocry-
na: Jyuist aBTOPU3UP. MOJIb30BaTeNel

3. bnank, Ctus Crapran: HactonpHas kaura ocHoBarensi / Ctus biank, 5oo Hopo ;
nepeBoy T. I'yrman, M. OxynbkoBa, E. bakymesa. — Mocksa : Anpnuna [labnumep, 2019. —
623 ¢. — ISBN 978-5-9614-1983-2. — TeKcT : 31eKTpOHHBIN // DIEKTPOHHO-ONOIMOTEUHAs CH-
ctema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/82518.html (nata oOpamenus:
07.01.2021). — Pexwum jmoctyma: Ui aBTOPU3UP. MOJIB30BATEIICH

4. VHHOBallMOHHOE NPEANPUHUMATEIBCTBO W KOMMEpLMAIM3alMs WHHOBALMMA
[DnexTpoHHEIH pecypc] : yaeOHO-MeTonmdeckoe mocodue / JI. 1. Cynranosa, E. JI. Anexuna,
. JI. bennuH [u ap.]. — DIEKTpOH. TEKCTOBbIE NaHHble. — Ka3zanb : KazaHckuil HallmoHaIbHBIN
UCCIICIOBATEeIILCKAN TEXHOJIOTHYeCcKui yauBepcutet, 2016. — 112 ¢. — 978-5-7882-2064-2. —
Pexxum noctyna: http://www.iprbookshop.ru/79290.html

S. [Musa, E. U. aHOBammoHHbIA Ou3HEC [DNEKTPOHHBIN pecypc] : yueOHOe moco-
oue / E. W. llusiH. — DnekTpoH. TeKcTOBbIe AaHHble. — HoBocubupck : HoBocuOupckuii rocy-
JAPCTBEHHBIN apXUTEKTypHO-cTpouTenbHbld yHUBepcuter (Cubctpun), 9bC ACB, 2009. —
365 c. — 978-5-7795-0417-1. — Pexxum gocryma: http://www.iprbookshop.ru/68767.html

6. XapuH, A. I'. bu3zHec-TulaHUpOBaHNE WHHOBAI[MOHHBIX MPOEKTOB [DJIEKTPOHHBIM
pecypc] : yuebHOo-MeTotmueckuit komrieke / A. I'. XapuH. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. —
Kamunaunrpan : bantuiickuii penepanbubiii ynusepceuter uM. Mmmanynna Kanra, 2011. — 185
C. — 2227-8397. — Pexwum aocryma: http://www.iprbookshop.ru/23811.htmi

7. Cepreesa, E. A. IHHOBalIMOHHBIN ¥ MTPOU3BOJICTBEHHBIH MEHEKMEHT B YCJIOBH-
X TI00anu3ay YKOHOMUKH [ DIeKTpOHHBINH pecypce] : yaeOHoe mocobue / E. A. Cepreea, A.
C. bpeicaeB. — DnekTpoH. TekcToBble NaHHble. — Ka3zanp : Ka3zaHckuil HallMOHAIBHBIN HCCITe-
JIOBaTEJIbCKUN TeXHOJornueckuil yausepcuter, 2013. — 215 ¢. — 978-5-7882-1405-4. — Pe-
um octyna: http://www.iprbookshop.ru/62172.html

8. @unensman, I'. H. AnpTepHaTtuBHBIA MeHeKMeHT: [lyTh K ri00anbHOM KOHKY-
peHTocniocodHocTu [DnekTponHslit pecype] / I'. H. ®ugensman, C. B. Jlenukos, 0. I1. Annep.
— DJeKTpOH. TeKCTOBbIe 1aHHble. — M. : Anbnuna busnec bykc, 2019. — 186 ¢. — 5-9614-
0200-2. — Pexxum noctyna: http://www.iprbookshop.ru/83079.html

9. EBceeBa, O. A. MexayHapoaHbIi MEHEDKMEHT [DIEKTPOHHBIN pecypce] : y4ueo-
Hoe mocooue / O. A. EnceeBa, C. A. EBceeBa. — InekTpoH. TekcToBble AaHHbie. — CIIO. :
Cankr-IlerepOyprekuii monurexuudeckuid yausepcuret [lerpa Benukoro, 2019. — 115 c. —

978-5-7422-6288-6. — Pexwum nocryma: http://www.iprbookshop.ru/83323.htmi
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4.2. UuTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe NMpodeccHoHaIbHbIe 0a3bl JaH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
Yuusepcurerckas uaopMmarmonnas cuctema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cucrema «Koncynprant+» http://www.consultant-urist.ru
CrpaBouHO-mpaBoBas cucrema «[apant» http://www.garant.ru
basza nanusix Web of Science https://apps.webofknowledge.com/
basa manneix Scopus https://www.scopus.com
[Mopran oTKpHITHIX AaHHBIX Poccuiickont Meneparuu https://data.gov.ru
baza OTKpHITBIX JaHHBIX MwuHHCTEpCTBA TpyJda M COLMAIbHOM 3amuThl POD
https://rosmintrud.ru/opendata
basa manneix Hayunoii snexrponnoii ouomunoreku eLIBRARY.RU https://elibrary.ru/
baza nanHbBIX TpoecCHOHATBHBIX CTaHAAPTOB MHUHUCTEPCTBA TPYAA U COLMAIBHOM 3au-
ol PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/
ba3bl manHbpiX MUHHCTEPCTBA SKOHOMUYECKOTo pa3sutus PD http://www.economy.gov.ru
ba3a oTkpeIThIX nanHbIX PochuamonuTopunra http://www.fedsfm.ru/opendata
DnexkTponHas 6a3a ganubIx «M3garensctBo Jlane» https://e.lanbook.com
DnexkTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru
baza naHHbBIX «NeKTpOHHO-OMOIMOTEeYHas cuctema «IbC FOPAMT» https://www.biblio-
online.ru
basa maHHBIX 37eKTpOHHO-0MOaHOTeuHOM cuctemsl TI'TY http://elib.tstu.ru
®depnepanbHas rocynapcTBeHHas nHpopmanonHas cucrema «HarmonanbHast 3J1eKTpOHHAS
oubmuoreka» https://H36.pd
HanmonanbHbIi mopran oHnaite o0ydenus «OTkpbiToe oopazoBanue» https://openedu.ru
OnekTpoHHas 6a3a gaHHbIX "Polpred.com O630p CMU" https://www.polpred.com
Od¢unnanbubiii caiit denepanbHOro areHTCTBa N0 TEXHUYECKOMY PErYIMPOBAHUIO U MET-
pounoruu http://protect.gost.ru/
[DnexTponHsIit pecypce]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yap:me3 JIuaoutep 06 HHHOBAIHSIX.
[DnexTponnsiit pecype]. URL: https://www.ted.com/ topics/innovation. [Togdopka Buieo
Y CTaTe HAa TEMY UHHOBALMU.
[Dnextponnbiii  pecype].  URL: https://www.youtube.com/  channel/UCpQOz-
UFvKUBfKtVNBIgyX7A. Ilog6opka Buaeo ¢ MexIyHapogHoro ¢popyma «OTKpHITbIE HHHOBA-
110707098

Pecypchl anekTpoHHON MHPOPMAIIMOHHO-00pa30BaTeNbHON Cpebl YHUBEPCUTETA Mpe-
CTaBJICHBI B JIOKAJIbLHOM HOpMaTUBHOM akTe «llonoxkeHue 00 3eKTpOHHONH HH(OPMAIMOHHO-
oOpa3zoBaTenbHO cpeie TaMOOBCKOIO rOCYy1apCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETAY.

DneKTpoHHBbIe 00pa30BaTeNIbHBIE PECYPCHI, K KOTOPhIM OOecreueH TOCTyN 00ydJaronmX-
CiA, B T.4. HpI/ICHOCO6J'IeHHBIe JJI1 UCIIOJIB30BaHUA HWHBAJIWAAMU W JIMOAMH C OrpaHUYCHHBIMH
BO3MOXHOCTSIMH 3/10pOBbsI, IPUBEJICHBI Ha O(UIMATIHLHOM CaiiTe YHUBEPCUTETA B pas3zese «YHHU-
BepcuteT»-«CBenieHns 006 o0pa3oBaTenbHON opraHu3zanun»-«MarepuanbHO-TEXHUYECKoe oOec-
NIEUYeHHNE U OCHAIEHHOCTh 00Pa30BaTEIbHOTO MPOLIECCAy.

CaeneHusi 0 JMIEH3UMOHHOM IMPOrPaMMHOM OOECIeueHUH, HCIOIb3yeMOM B 00pa3zoBa-
TEJILHOM TIpoliecce, MpeICTaBlIeHbl Ha o(pUIIMaNbHOM caiiTe yHuBepcuTeTa B pasaene «Obpa3zo-
BaHHE»-«YueOHas paboTan-«/locTymHoe mporpaMMHOE 0OecIiedeHUuE».
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5. METOAUYECKHUE YKA3ZAHUA
JJIA OBYYHAIOIUXCA 11O OCBOEHHUIO JUCHUITIMHBI

K coBpemeHHOMY crienagucTy 00IIEeCTBO NPEABSIBISET JOCTATOYHO HIMPOKUN MepeueHb
TpeOOBaHU, Cpear KOTOPhIX HEMAJIOBAKHOE 3HAUEHNE UMEET HAJIMYKME Y BBIITYCKHUKOB OIpeJie-
JICHHBIX CHOCOOHOCTEH M YMEHUH CaMOCTOSITENIbHO JOOBIBATH 3HAHUS M3 PA3IMYHBIX UCTOYHU-
KOB, CUCTEMAaTHU3HPOBaTh MOJIYYCHHYI0 MH(OPMAILNIO, JaBaTh OLIEHKY KOHKPETHOW CHUTYaIUH.
®opMupoOBaHUE TAKOTO YMEHUS ITPOUCXOIUT B TEUEHUE BCEro nepruoaa Baiiero o0yuenus uepes
Y4acTHE B MPAKTUUYECKUX 3aHATHUSAX, BBHITOJIHEHHE KOHTPOJIBHBIX 3aJaHUi U TecToB. llpu sToM
caMmocCTosiITeNIbHas paboTa UrpaeT Pelarolyio pojib B X0/I€ BCEro y4eOHOro mpoiiecca.

VYcrmentHoe OCBOCHHE KOMITETCHIIMM, (POPMHPYEMBIX JTaHHOW Y4eOHOH IUCIUTIINHOM,
MpeAnoaraeT OoNTUMaIbHOE UCIIOJIb30BaHNe BamMu BpemMeHu caMmocTosTenbHOM padoThl. Llene-
c000pa3Ho MoCBAMAThH 10 20 MUHYT U3YYE€HHUIO KOHCIIEKTA JIEKIIUU B TOT K€ JIEHb TOCTIE JICKIUH
U 3a JIeHb nepep jekuueil. TeopeTnueckuil MaTepuan u3ydyarb B TEUEHHUE HEIEIH JI0 2 4acoB, a
TOTOBHUTHCS K MPAKTUYECKOMY 3aHATHIO IO TMCUHUILIMHE A0 1.5 yacos.

Jlia moHMMaHusl MaTepuasia ydeOHOM JUCIUILIMHBL M KaueCTBEHHOI0 €ro ycBoeHus Bam
PEKOMEHIyeTCsl TaKas IOCJIe10BATENbHOCTD JEHCTBUMN:

- MocJye MPOCTYIIMBAHUS JICKIIMY U OKOHYAHUS y4eOHBIX 3aHSATHIA, IPU MOATOTOBKE
K 3aHATUSAM CIIEAYIOLIEro JIHA HYXXHO CHauajga MpPOCMOTPETh U OOAyMaTh TEKCT JIEKIHH, MPO-
CIIYIIAaHHOM CEero/iHA, pPa300paTh pacCCMOTPEHHBIE IPUMEPBI;

- [IPU TIOJATOTOBKE K JIEKLIUU CIEAYIOLIETO JTHA HYXHO MPOCMOTPETh TEKCT MPE/bl-
IyIIei TeKIuu, ToyMaTh O TOM, KaKas MOKET ObITh TeMa CIIEeIYIOIIeH JeKIUY;

- B TEUEHHE HENIEIN BBIOpaTh BpeMsl [Uisl pabOThl C IUTEPATypoi 1o yueOHOH nuc-
[UTITHHE B OMOJIMOTEKE U JIs pelIeHUs 3a/1a4.

PexomeHyeTcst HCIIONB30BaTh METOAMUYECKUE YKA3aHUS U MaTepHalibl O y4eOHOW auc-
[UTITAHE, TEKCT JIEKIUN, a TaKXKe JIEKTPOHHbBIE TTOCOOus1, uMeromuecs B cucreme VitaLMS.

Teopernueckuit MaTepuan Kypca CTAaHOBUTCS 0oJiee TOHATHBIM, KOTJa JOTOJIHUTENBHO K
IPOCITYIIMBAHUIO JIEKIIMIH Bamu n3y4yaroTcsi M KHUTH 110 JaHHOM yueOHoM nucruruinbe. [lone3zno
UCIIOJIb30BaTh HECKOJBKO YYEOHUKOB, OJIHAKO JIETY€ OCBOUThH KypC, MPHJIEPKUBAsIChb OJHOIO
yueOHMKa U KOHCIIEKTA.

PexomeHyeTcs, KpoMe «3aydrMBaHUS» MaTepuaia, 100UThCsl HOHUMaHUS U3y4aeMon Te-
Mbl TUCHUIUIMHBL. C 3TON LENbI0 MOCe MPOYTEHUS] OYEPEIHON TJIaBbl JKEIAaTeIbHO BHIIOJIHUTD
HECKOJIBKO IPOCTBHIX YNPaKHEHWH Ha COOTBETCTBYIOILYI TeMy. Kpome Toro, o4eHm MOJIE3HO
MBICJIEHHO 33/1aTh ce0e ¥ monpoOoBaTh OTBETUTH Ha CJIEYIOIIME BOIPOCHI: O YEM 3Ta IJiaBa, Ka-
KM€ HOBBIE IIOHSTHSI B HEW BBEJIEHBI, KAKOB UX CMBICIL.

[Ipn moAroToBKe K MPOMEKYTOYHOW aTTeCTallMd HEOOXOIHMMO OCBOMUTH TEOPETUUYECKHE
MOJIOKEHUS TaHHOW JTUCIMIUIMHBI, pa3o0paTh OInpeeneH s BceX MOHATHIH U MOCTAaHOBKU MOJIe-
Jiel, ONKCHIBAIOIIMX MPOLIECCHI, PACCMOTPETH MPUMEPHL. JJOMOTHUTENBFHO K U3yYEHUIO KOHCIIEK-
TOB JICKIIMH HEOOXO0AUMO MOJIE30BaThCs yUEOHUKAMU 110 YUeOHOH JTUCIUIIIHHE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

IIo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTH B paMKax JUCHUIINIMHBI UCIIOJB3YIOTCA ayaAUTO-

puur, OCHAIICHHBIC HCO6XOI[I/IMI)IM CIICHAJIM3UPOBAHHBIM 000

pPyJOBaHHEM.

HaunmMeHoBaHue crienmuanbHbBIX
MMOMEIEHUMN

OCHAIIIEHHOCTH CIIEIHAIbHBIX ITOME-
10(S5050%4

[NepeueHp JIMIIEH3UOHHOTO MPOTPAMMHO-
ro obecriedeHus / PeKBU3UTHI MOATBEP-
JKIAOMIET0 TOKYMEHTa

yueOHBIE ayJUTOPHH /IS
MIPOBECHUS 3aHATUIN
JIEKIIMOHHOTO THUIa

Meobernb: yuebHas MeOenb
TexXHUYECKHE CPEICTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMITBIOTED

MS Office, Windows / KoprnopatusHbie
aKaJleMUYeCKHe JUIECH3UH 6eCCPOUHbIe
Microsoft Open License Ne47425744,

yueOHBbIE ayJUTOPHH JIJIS
MIPOBECHUS 3aHATUIN
CEMHHAPCKOT'0 TUIIA, TPYNIIOBBIX U
WHIBHIYaJIbHBIX KOHCYJIBTAIIUH,
TEKYIIEro KOHTPOJIS U
MPOMEXXYTOUHOH aTTeCTaIN

Meobernb: yuebHas MeOenb
TeXHUYIECKHE CPEACTBA O0YUECHHSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Jist caMOCTOSITENbHON paboThl 00YYarOMIUXCS MPETyCMOTPEHbI MMOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIECIUATM3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecriedeHreM JIOCTyIa B 3JIEKTPOHHYIO MHGOP-

MalMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HanmeHnoBanne moMeneHUI
JUUISE CAMOCTOSITEIEHOM
PaboTHI 0OYJAOIIIIXCS

OcCHaIIEHHOCTh MOMEIIEHUN I
CaMOCTOSTEITFHON PaOOTHI 00YIAFOLTIXCS

[Tepe4eHp JTMIIEH3HOHHOTO TIPO-

rpaMMHOTO obecriedueHus / Pek-

BU3HTHI OATBEPIKAAIOLIETO 10~
KyMEHTa

Ilomemenue nis
CaMOCTOATENILHOM PaboThI
oOygaromuxcs (IUTaIbHBII
3an Hay4yHo#t OnOImoTeKu)

Meo6ens: yuebHas mebenb

KoMIuiekT criennain3upoBaHHON MeOeH: KOMITb-
FOTCPHBIC CTOJIbL

O6opynoBaHHe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOUEHHUEM K I/IH(I)OpMaL[I/IOHHO-
KOMMYHHUKAIIMOHHOH ceT «/HTepHeT» U T0CTY-
TIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTeNBHYIO Cpeay 00pa3oBaTelbHOI opra-
HU3aIWH, BeO-KaMephl, KOMMYHHKAaIIHOHHOE 000-
pyIoBaHUe, 00eCTIeIMBAOIIEe TOCTYII K CETH MH-
TepHET (MPOBOJHOE COSANHEHHE U OECIIPOBOTHOE
coenuHeHHe 10 TexHomorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ne49487340

Microsoft Office2007 JIuuensus
Ned49487340

ITomemnenne ajis
CaMOCTOSTEIIFHOU pabOTHI
oOyuaromuxcs (aya. 333/A)

Meo6ens: yuebHas mebenb

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
FOTEPHBIE CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KITFOYEHUEM K HHPOPMAITHOHHO-
KOMMYHHKAlMOHHOI ceTn «IHTepHeT» u A0CTYy-
TIOM B 3JICKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTeNBHYIO Cpeay 00pa3oBaTeIbHOI opra-
HU3aIWH, BeO-KaMephbl, KOMMYHHKAaIIMOHHOE 000-
pyIoBaHue, 00eCIIeYNBAOIIEE TOCTYII K CETH MH-
TepHET (MPOBOJHOE COSANHCHHE U OECIIPOBOIHOEC
coeiiHeHre 1o TexHoaoruud Wi-Fi)

Microsoft Windows XP JIunesn-
3us Ne44964701

Microsoft Office 2007 Jlunensus
Ned4964701

— 10—
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7. TEKYIIIAH KOHTPOJIb YCIIEBAEMOCTH "
INPOMEXYTOYHASA ATTECTAIUA

HpOBepKa AOCTHXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYHICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTanuu.

7.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0Sl MEPONIPHUATHS MO OLCHUBAHUIO BbI-
MOJIHEHUS 3aJaHUI JJI1 CAaMOCTOSITENIbHON paboThl. MeponpusTusl TEKYIIEro KOHTPOJIsSL ycIeBa-
€MOCTH IpHUBeieHbI B Tabnue 7.1.

Tabmuna 7.1 — MeponpusiTisi TEKYIIET0 KOHTPOJISl yCIEBAeMOCTH

0603-
HaunmenoBanue dopma KOHTPOJISI
Ha4YeHHE
CPO1 CamoornieHka CTTICHH FOTOBHOCTH K OCYIIECTBICHUIO IPEA- Otuer
MIPUHUMATEIBCKOM J1eITeIbHOCTH
CP02 |®opmupoBaHHe U pa3BUTHE KOMaH]IbI Otuer
CP03 |busnec-uaes, OM3Hec-MOI€eNb, OM3HEC-TIaH OTtueTr
CP04 |MapkeTuHr, OlICHKa PbIHKA Otyer
CP05 [Product Development. Pa3zpaboTka mpoaykra Otuer
CP06 |Customer Development. BeiBeneHne npoyKTa Ha peIHOK Otuer
CPO7 HematepuranbHble akTUBBI U OXpaHa UHTEJUIEKTYalbHON CO0- Otuer
CTBEHHOCTHU
CP08 |Tpancdep TeXHOJOTHI U JIUIIEH3UPOBAHUE Otyer
CP09 |Ouenka 3ppeKTUBHOCTH UHBECTUIINH B TPOEKT Otuer
CP10 [OddexkTrnBHOCTH MpOEKTA Otyer
CP11 |Ouenka pucka npoekra Otuer
CP12 |Urorosas npezenranus [T- npoexkroB (nmuty-ceccrs) Otuer

7.2. IIpomMeKyTOYHAS aTTeCTANMS
@DopMBbI TPOMEKYTOUHOM aTTeCTAIMH MO AUCHUIIIMHE IPUBEACHHI B Ta0nuIe 7.2.

Tabnuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
Ounas
HaueHHe OTYETHOCTHU
3au0l 3auer 2 cemecTp

11—




28.04.02 HanounxxeHepust
28.04.02.01 HanoumxeHepus: B MAITHHOCTPOCHUH

8. ®OH/I OHEHOYHbLIX CPEJICTB

8.1. OueHo4HbIe CpeacTBA
O1eHOYHBIE CPENICTBA COOTHECEHBI C Pe3ylIbTaTaMi 00y4YeHUs MO JTUCHUIUIMHE W MHUKA-
TOpaMH JJOCTHXKEHUS] KOMIIETEHLIUH.

NIA-1 (YK-2) 3uaeT npoueaypy ynpapjeHUs NPOEKTOM Ha BcCeX ITANax ero sKu3HeH-
HOT'0 HMKJIA

Pe3ynbrarel o0ydeHust ORPOMIEAE L0
MIPUSATHS
CP05, CP0O6, CP 02,
3HaeT 3Tanbl )KU3HEHHOTO [UKJIA MPOCKTa 3a40]
3HaeT OCHOBHBIE MOJIEITN/METOA0IOTUN/TIOIX0bI yripaBienus npoek- (CP07,  CP08, CP10,
TOM 3au(1
3HAeT METOJMKH OLIEHKHU YCIEITHOCTH IPOEKTa CP09, CP12, 3au01

HUA-5 (YK-2) YMmeeT miIaHUPOBATHh NMPOEKT € Y4€TOM IOCJ€I0BATEIbHOCTH ITANOB
eaJTM3a1MHU U )KU3HEHHOI'0 IIMKJIA MPOEKTAa

KoHTtposbHbIE MEpO-
PesynbraTel 00y4eHus

PUATUS
YMeeT 10ocTUraTh NOCTaBJIEHHBIX LIeeH U 3a/1a4 IPOEKTa CP03
YMeeT coCTaBIIATh U KOPPEKTUPOBATH IIJIaH ynpasieHus npoekrom  |CP04
YMeeT OlIeHUBATh PUCKU U PE3YJIbTaThl IPOEKTA CP11

CP02. U3yunte marepuan temsl «®opMupoBaHUE U pa3BUTHE KOMaHAb». ONUIINTE HJIE-
aJIbHBIN COCTaB Balllell MPOEKTHOM KOMaH/bl, pacpeleNuTe poiiu U GYyHKIMK B KOMaHae. YKa-
KHUTE, KTO U TOYEMY TMOJIYUUT Ty WIM UHYIO POJIb MU (GYHKLHUIO (BO3BMUTE B CBOIO THIIOTETHYE-
CKYIO0 KOMaH/y, HallpuMep, 3HAKOMBIX BaM JIFOJIel WM MPpUyMaiTe, KOTO Bbl XOTEHU ObI B3SThH B
KOMaHy).

CP03. Usyunure matepuan teMbl «busHec-ues, 6usHec-mo/elb, OuzHec-miIan». Onupa-
SCh Ha BOMPOCHI M ONMUCAHUS JEBITH O0KOB OusHec-moaenu OctepBanbiepa-Ilense, onummre
BBIOPAHHYIO BAMU TEXHOJIOTHIO, OM3HEC-UCI0 U CYTh BAlllero IPyHIOBOro MPOeKTa, OTBETUB IS
ce0st Ha ClIeIyIOIINEe BOIIPOCHL:

1. B yemM cOCTOUT LIEHHOCTHOE MPEAIOKEHNE BAIIETO TPOEKTA?

2. Kto sBnsieTcst moTpeOuTenemM Baliero npoexra?

3. Kakas pabora qoymkHa OBITH caeniaHa JUisl pelieHus KII0YeBbIX Mpo0aeM HU yIoBIie-
TBOPEHHUS KIIFOUEBBIX NOTPEOHOCTEM 11eTIeBBIX OTpeduTenei?

4. Kakum 00pa3oM Balll MPOEKT MOXKET yJOBIETBOPUTH MOTPEOHOCTH MJIM PEIIUTH MPO-
6s1ieMbl noTpeduTens?

5. Kakue npenmyIecTBa noyryqduT MoTpeduTeb, BOCIOIb30BABIIUCH BAILIUM TPOEKTOM?

CP04. U3yuurte maTepuan TeMbl «MapKeTHHT, OLIEHKA PhIHKa»

Hcnonb3ys kaOuHeTHble MeTOJIbI cOopa nH(popMaluu (B TOM YMCIIE ONUCaHHE BHIOpaH-
HOT'O BaMH IIPOEKTa):

1. Ilpoananu3upyiTe KJIIOUeBble TEHACHLUN PhIHKA, CTPYKTYPY PhIHKA, JTUCIIO3ULIUIO HT-
POKOB;

2. Ilpoananuzupyiite BiusiHuEe (haKTOPOB MAKPO M MHUKPO-CPEbI HA KOMITAHHIO;
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3. PaccunraiiTe peabHO JOCTHKUMBIN 00bEM peasln3aluy MPOJYKLINH (B HATypaJlbHOM U
JIEHE)KHOM BBIPA)XKEHUSX );

4. CrutaHupyHTe pelIeHUs U MEpOIPUATUS 110 KOMIUIEKCY MapKETMHI-MUKC (TOBapHasd,
IICHOBasi, CObITOBAs M KOMMYHHUKAI[MOHHAS TOJMTUKH), TAKKE MOJATOTOBbTE TaiiM-rpaduk pea-
JU3aLMK MEPONPUATUH IO MAPKETUHI-MHKC Ha 3 roja.

CPO05. Uzyunte matepuan teMbl «Product Development. PazpaboTka npomaykray.

[Ipuaymaiite uaero s CBOEro MpOeKTa.

CaMocCTOsATeNbHO ACTATU3UPYHTE U pa30eiiTe Ha CTaJAuU MPOLECC peann3aliy MPOeKTa.

Kakoii «1mpoyKT» Bbl XOTUTE MOJIYYUTh HA BBIX0E?

[Ipoananu3upyiiTe OCHOBHBIE MPEUMYIIECTBA BAILErO MPOAYKTA, a TaKXKe YKaXKHUTE OC-
HOBHBIE [TPOU3BO/ICTBEHHbBIC U MHBECTUIIOHHBIC 3aTPAThl HA €r0 pa3padoTKy.

CPO06. 13yunte marepuan tembl «Customer Development. BeiBenenue npoykra Ha phi-
HOK». CocTaBbTe OI0PKET MEPOIIPUSATHIA 110 BBIBOY MPOIAYKTa HA PHIHOK.

CP07. Uzyuute marepuan tembl «HemarepuanbHble aKTUBBI U OXpaHa WHTEIICKTYalb-
HOW coOcTtBeHHOCTHY. Chopmynupyiite [P-cTpaTeruto Bamiero mpoekTa, KOTopas BKJIIOYAeT B
ce0s: ONMHMCAHWE TEXHOJIOTMH, BBIOPAHHOTO croco0a (CrmocoOOB) €€ OXpaHbl M HOPUINYECKHX
CIO0CO00B KOMMEPITHATU3AIUH (CAMOCTOSTEIbHOE UCTIONBb30BaHNe (KAaKUMH CTIOCO0aMH).

CP08. N3zyunte matepuan temMbl «TpaHchep TeXHONOTHH U JMIeH3upoBaHue». O6oc-
HyWTe 1e1eco00pa3HOCTh JUIEH3UPOBAHUS KaK MOJETH KOMMEpLHUAIH3aluU TEXHOJIOTHH, Ha
KOTOpOW OCHOBaH Bail npoekT. ChopMyaupyiTe OCHOBHBIE MTapaMeTpPhl JTUIEH3UOHHOTO JIOT0-
BOpAa C MOKYMNaTeJIeM JHUIEH3UH, YKQXKHUTE LIeHY JTULCH3HH.

CP09. Pemte cnenyromue 3a1a4u:

3anaya 1. OueHuth 3(pPEeKTUBHOCTH MHBECTULIMHM B MPOEKT pa3pabOTKHU MPOTrpaMMHOIO
IPOAYKTa, AEHEKHbIM MOTOK KOTOPOTO MpHBeieH B Tabmuie 1.

Tabnuna 1 - JleHe)kHbIe TOTOKH MHHOBAIIMOHHBIX TPOEKTOB

Bapuant | Jloxoasl 1 pacxopl 0 roJjaM peann3aliiyi HHBECTUIIMOHHOTO MTPOEKTa, ThIC.pYO.
WHBECTHUINHU JTOXOJIBI E,%
1-# 2- i1 3-i1 4- i1 5-# 6- i1 7-# 8- 1t
1 50 100 200 50 100 150 350 200 15
50 200 100 100 200 150 250 150
2 70 120 150 30 50 180 350 150 20
50 150 200 50 170 400 260 180

CP10. Pemute cnenyroniye 3agauu:

3anmava 2. Onpenenuth HauOonee 3pGEeKTUBHBIN MPOEKT U3 TPEX MPOEKTOB pa3paboTKu
NC, nenexxHpie MOTOKU KOTOPBIX MPpUBENCHBI B Tabnuiie 2. Hopma 10X0qHOCTH MHBECTUIIUN CO-
ctaBisier 12 % (15, 14).

Tabnuia 2 - JleHe)kHbIe TOTOKH aJIbTEPHATUBHBIX IPOEKTOB

Bapuant IIpoexr JleHexHble TOTOKU 1O TO/1aM, ThIC. PYO.
0 1 2 3 4
1 A -120 80 60
b -150 60 100 120
B -100 40 40 40 40
2 A -100 60 60
b -120 80 50 60
B -140 100 80 60 40
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CP11. Pemure crenyroniye 3a1auu:

3amava 3. BeiOpaTh nyummi BapuaHT WHHOBAaIlMOHHOTO MPOEKTa HA OCHOBE OICHKHU
YPOBHS prcKa. BapuaHThI pa3audaroTcsi pa3MepoM IMOIy9aeMOTO JI0X0/a, KOTOPBIH 3aBUCUT OT
COCTOSIHHSI 9KOHOMHKH (Tabi1. 3).

Tabnuma 3 - XapakTepucTUKa TOXOTHOCTH HHHOBAITMOHHBIX MMPOEKTOB B 3aBUCHMOCTH OT
COCTOSIHUSI 5)KOHOMUKH

[Tokazarenu | Bapuant CocTrosiHue YKOHOMUKU
I'my6okuii | Hebonpmioit | Cpennuit | HeGonbimoi | MomHbrit
cnaj cnaj cnaj MOJIbEM OJIbEM
BepositHOCTB 1 10 15 55 10 10
Pi, %
Hopma  po-
xoma E, %
I BapuaHT 1 6 12 18 25
Il BapuanT 2 5 14 16 27
BepositHOCTB 2 15 20 40 20 5
Pi, %
Hopma  no-
xoma E, %
I BapuanT -4 3 10 15 22
1l BapuanT -6 4 13 14 24

CP12. IToaroroBuTHCS K UTOroBOoM npe3entanuu [ T- mpoekToB (muTy-ceccusi).

Teoperuueckne Bonpochl k 3auetry 3aul1

1.
2.
3.

0

10.
11.
12.
13.
14.
15.

16.

OO111e MoI0XKEHHsT IEKOMITO3UIIMY TPOEKTa BEICOKOTEXHOJIOTUYHBIX IIPOEKTOB
BrisBnenue npoOiemMubIx MecT U nipoBeaeHne GAP-ananusa

ITpopaboTka u oToOpaskeHHe lesiell KOMMEPLUUAIN3aluU TEXHOJIOTUU C YYETOM
SMART-kputepues

[IpencraBneHne 3KOHOMUYECKON CYTH TEXHOJOTMH B KOHTEKCTE MOENeH YepHo-
TO SIIMUKA U [ETOYKH CO3JaHHs IEHHOCTH

BeisiBrieHue, onucaHue U aHaJIM3 OCHOBHBIX CTEHKXOJJIEPOB MPOEKTHOW MHHUIIMA-
TUBBI

OCHOBHBIE MOJIET! 3KOHOMUYECKOTO MPEACTABICHNUS TEXHUKO-TEXHOJIOTHYECKUX
MPOEKTHBIX WHUIIMATHB

[TonsaTHe, cOCTaB U OCHOBHBIE 3aKOHOMEPHOCTH (DYHKIIMOHUPOBAHUS IKOCUCTEMBI
TEXHUKO-TEXHOJIOTUIECKHUX TPOCKTOB

OTanbl )KU3HEHHOTO IIMKJIA TIPOEKTa

MeTto/b1 O11eHKH 3P PEKTUBHOCTH MTPOEKTA

Ocob6ennoctu nposenenust PEST-ananusa u npenctaBieHHe €ro pe3yinbTaToB JUIs
HayKOEMKHX TEXHOJIOTHI

Crnenuduxa ananus msatu cui [loprepa ans neneit komMepuuanu3alud MTHHOBA-
IIUOHHBIX TEXHOJIOTUH

Bo3mokHocTH npumenenust 4P-aHanu3a B MpOEKTUPOBAHUN KOMMEpPLUAIU3ALUT
WHHOBAITMOHHOW TEXHOJIOTHU

OTtarnsl BBIBO/Ia HAYKOEMKHX TEXHOJIOTHIA Ha PHIHOK

OCHOBHBIE MOJIETN U CTpATEruy TpaHc(hepa MHHOBAIMOHHBIX TEXHOJIOTUI
Copepxanne mogeneii product development u customer development mist Hayko-
€MKHX TEXHOJIOTUHI

OreHKa BO3MOXKHBIX PHCKOB BBIBOIa MHHOBAIIMOHHOW TEXHOJIOTHH Ha PHIHOK
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17. Pa3zpaboTka CrieHapHOM MpOrpaMMbl KOMMEPIIHAIU3AIIMA WHHOBAIIMOHHON TEXHO-
JIOTHH

18. Pa3paboTka (puHAHCOBOM MOJI€TTb KOMMEPITUATN3AlM HHHOBAITMOHHOM TEXHOJIO-
TUH

19. [IpoekTupoBanue prUHAHCOBBIX OCOOCHHOCTEH BHEAPEHUS M KCILTyaTallil UHHO-
BaIrMOHHON TEXHOJIOTHHU

20. OrieHKa OKYMaeMOCTH M SKOHOMUYECKON 3((HEKTUBHOCTH BHEAPECHHS WHHOBAIIU-
OHHOM TEXHOJOTUH

TecToBble 3a1aHu K 3a4eTy 3au01

1. ITo ¢hopmam COOCTBEHHOCTH MPEANPUHIUMATEIHCTBO MOKET OBITH!
a) WHIUBHIYaIbHOE
0) KOJUIGKTUBHOE
B) TOCYIapCTBEHHOE

2. 1o Buay uiu Ha3HAYSHUIO MTPEIPUHUMATEIBCTBO MOXKET OBITh!
a) MYHULUIAIbHOE
0) KOJUIGKTHBHOE
B) KOMMEpPYECKOE

3. Ilo xonmu4ecTBy COOCTBEHHUKOB MPEANPHHUMATEIECTBO MOXKET OBITh:
a) TPOU3BOJICTBEHHOE
0) apenaHoe
B) HHIWBUIYyaJbHOE

4. IlpennpuHuMarenbcKas AESITEIbHOCTb, cOrIacHO 3akoHy P® ot 25.12.90 «O mnpen-
OPUATUSIX U IPEANPUHUMATENBCKON AEITEIbHOCTUY, ITO:

a) HHAMBMIYyalbHas CaMOCTOSTEIbHAs AEATENbHOCTh IpaXJaH U UX 00BbEeIUHEHUH,
HalpaBJieHHAs Ha MOJIy4eHHe NpUObLIN
0) JIeATenbHOCTh I'paXJaH U WX OObETMHEHMH, HaNpaBJICHHAs Ha IMOJIyYeHHE MpHU-
ObLIH
B) HHAMBMIyalbHas CaMOCTOSATENbHAas JESITEIbHOCTb TI'pa)</laH, HaIllpaBJI€HHAs Ha
MOJIy4YeHUe NPUOBIIN

5. IIpon3BOICTBEHHOE MTPEANPUHUMATEIBCTBO HE BKIIKOYAECT:
a) WVHHOBALIMOHHOE NPEIIPUHUMATEIBCTBO
0) okaszaHHe yCIIyT
B) TOBapHBIE OUPKHU

6. KommMepueckoe nmpenpuHIMAaTeIbCTBO BKIIIOYAET:
a) TOProBO€ MpeANPUHUMATEIHCTBO
0) Hay4YHO-TEeXHHUYECKOE MPEANPUHIUMATEIbCTBO
B) (OHIOBBIE OUPKU

7. ®rHAHCOBOE NPEANPUHUMATEIBCTBO HE BKIIKOYAET:
a) CTpaxoBOE NMPEANPUHUMATEIBCTBO
0) ayauTOpCKOE MpeANnpUHUMATEIHCTBO
B) TOProBO-3aKyNOYHOE IPEAIPUHUMATEIBCTBO

8. K ¢pyHKIIMSM TOBapHBIX OMPK HE OTHOCHTCS:

_ 15—



28.04.02 HanounxxeHepust
28.04.02.01 HanoumxeHepus: B MAITHHOCTPOCHUH

a) OKa3zaHUE [NOCPEIHUYECKUX YCIYT M0 3aKIF0UYEHUI0 (PMHAHCOBBIX CIEIO0K
0) ynopsaoueHUE TOBAPHOM TOPrOBIIM, PETYIUPOBAHNUE TOBAPHBIX ONEpanuil U pas-

PEHICHUE TOBAPHBIX CIIOPOB

B) cOOp M myOJMKanus CBEACHUH O IIEHaX, COCTOSHHH IPOU3BOJCTBA U (PAKTOPOB,

OKa3bIBarOIMX BJIIMAHHWEC Ha LICHBI

9. Pemienne o perucTpaluy Uik OTKa3e B PETUCTPALIUU MIPEANPHUATHS JOJKHO ObITh MpH-

HSTO HE MO3HEE YCM:
a) B MECSYHBIN CPOK
0) B 15-Tu qHEBHOM CpOK
B) B TeueHue 30 gHel

10. TIpotokon Ne 1 coOpaHus y4aCTHUKOB OOIIECTBA HE CONEPIKUT:

a) Ha3HA4YCHHE TUPEKTOpa

0) mnpencenarenst peBUSMOHHON KOMUCCUU

B) pa3Mep yCTaBHOTO KamuTalla

11. OTka3 B perucTpanuu OpeanpusTis He BO3MOKEH B Cllydae:
a) HapyLIeHUs YCTAaHOBJICHHOTO 3aKOHOM IOPSAIKA CO3JaHUs IPEAIPUATHS
0) HECOOTBETCTBUS YUPEIUTEIIBHBIX JOKYMEHTOB TPEOOBAHUSIM 3aKOHOAATEILCTBA PD
B) SKOHOMMYECKON HelleIeco00pa3HOCTH MPOU3BOCTBA JAHHOTO MPOJAYKTa

12. Peructpanus MHAUBUIYAIBLHOTO MPEANPUHUMATENS JO0JDKHA OBITH NMPOU3BEACHA HE

MO3/IHEE YeM
a) B MECAYHBIN CPOK
6) B 15-Tu 1HEBHOM CPOK
B) B Teuenue 30 gHeit

C MOMCHTA II0Ja4H 3asBJICHUA.

13. IOpI/II[I/I‘-ICCKOe JIMIO JOJIZKHO O6J'IaI[aTB B COBOKYITHOCTH XapaKTCPHBIMU ITPpU3HAKAMU

(OTMETHUTD JUIIHEE):

a) HajguuueM 000COOJIEHHOTO UMYIIIECTBA

0) crIOCOOHOCTBIO OTBEYATH MO 00S13aTEIHCTBAM CBOMM MMYIIIECTBOM

B) CIIOCOOHOCTBIO BBICTYIATh B UMYIIIECTBEHHOM 000POTE OT CBOETO UMEHHU

I') BO3MOXXHOCTBIO TIPEIIBSBIISATh UCKA M BHICTYIIATh B KAa4eCTBE OTBETYHMKA B CY/IE,

apOUTPaKHOM CyJie

J1) CIOCOOHOCTBIO BBICTYIIaTh B TOPrOBOM 000POTE OT CBOETO UMEHU

14. Ha npaBe yupenurteneld B OTHOIIEHUH FOPUINYECKUX JIMIl UM UX WUMYLIECTBA, FOPHU-

JUYECKHE JTUIAa MOTYT OBITh: (COeIMHUTD B TIAPHI)

1. OPUANYICCKUE JIMld, B OTHOLICHHWU KOTOPBIX HX
Y4aCTHUKH UMCHOT 00s13aTeILCTBEHHBIE IpaBa

1. TocynapcTBeHHbIE,
IpeANpUsTHS

MYHULMIIAJIBbHBIC, OOYCpHUC

2. IOpUANYECKUE JIMLA, B OTHOUIEHUU KOTOPBIX UX yupe-
JUTENIN HE MOTYT HMMETh HHMKAaKUX HMMYIIECTBEHHBIX
pas.

2. O6HI€CTBCHHI)IC, PEIIUTUO3HBIC OpraHu3alnu, Omaro-
TBOPUTCIIbHBIC 1 UHBIC q)OH,HLI

3. OPpUANYCCKHUEC JInlla, B OTHOLIICHHUH KOTOPBIX UX y4Upe-
JUTEJIN HC MOT'YT UMETh HUKAKUX UMYIICCTBCHHBIX IIPaB

3. XO34HCTBEHHBIE TOBapHIIECTBA, IPOU3BOJCTBEHHBIE
KOOIIEPATHUBHI

15. CoequHUTH B NIAPHI:

1. 'ocypapcTBEHHBIE U MY-
HHULUTAJIbHBIE TIPEIPHUATHS

1. OObenuHEHNE TPaXKIaH HA OCHOBE WICHCTB JUII COBMECTHOM MPOU3BOJICTBECHHOM
WM MHOW XO3SWCTBEHHOW JEATEIbHOCTH, OCHOBHOW Ha WX JIMYHOM TPYAOBOM U
WHOM y9acTHUH B 00BETUHEHNH €T0 WICHAMH NMYIIECTBEHHBIX Ta€BEIX B3HOCOB

2. @I

2. IllpeampusTre OTBEYaeT IO CBOMM OOS3aTENBECTBAM BCEM NMPHHAICKAIIAM My
HMMYIIECTBOM U HE HECET OTBETCTBEHHOCTH IO 0053aTENECTBAM COOCTBCHHHKA
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3. TIpou3BOACTBEHHBIE KO-
OIePaTUBEI

3. KOMMepUecKHe OpraHU3aluK C pa3/elIeHHbIM Ha JIOJH ydYpeAuTeseld yCTaBHBIM
KaruTaloM

4. Xo34iCTBEeHHBIE TOBapu-
IIECTBa U 00IIeCTBA

4. akuMOHepHas KOMIIaHUsI, UCTIOJIb30BaBILAs CBOW KamuTajl JJIsl IPUOOpPETEHHs aK-
LUI APYTUX KOMITAHUK

5. XoaauHr

5. AAPOM TI'PYIIIbI O6HICCTB€HHI)IX HpeI[HpI/IHTI/Iﬁ SIBJISIETCS KaKasi-Iuoo (bHHaHCOBaH
KOMITaHUA

16. IIpon3BOACTBEHHBIN KOOMEPATUB MOXKET OBITH JTOOPOBOJIILHO PEOPraHU30BaH B XO-

3AMCTBEHHOE TOBApUIICCTBO UIN O6H_[CCTBO

€To 4JICHaMH WX JIUKBUIHWPOBAH

a) II0 €AUHOIJIACHOMY PELIEHUIO
0) MPOCTBIM OOJIBIIMHCTBOM T'OJIOCOB

17. MuHMMaIbHOE YHCIIO YWICHOB MPEINPHUITHS COCTABISACT: (COSIMHUTD B Maphl)

1. 001IeCcTBO

1. 5 yenoBek

2. KOONepaTuB

2. He orpannueHo

3. MyHHIIMNIAJILHOE YHHTApHOE IIPEATIPUITHE

3. 1 yemoBek

18. KTo u3 Y4aCTHUKOB OTBC€YACT CBOUM JIMYHBIM UMYIIECTBOM 110 JOJIT'aM HpeﬂHpHHTHﬁZ

a) BKJIQIUYUKHU

0) aKIUOHEPHI
B) IOJIHbIE TOBApPUILU
19. K xoMmMmepueckoit TaliHe HE OTHOCUTCS:
a) IUIaHBI BHEIPEHUS HOBBIX TEXHOJOTUM U BUJIOB MTPOIYKIIUU
0) ypOBEHb CKJIAJICKHX 3aIlacoB
B) (pakTHMUECKOE COCTOSIHME PHIHKOB COBITA

N/-3 (YK-6) 3HaeT npuopuTeThl COOCTBEHHOI JeSITEJbHOCTH M CIOCOOBI ee coBep-
IIEHCTBOBAHMS HA OCHOBE CAMOOIIEHKH

Pe3synbTarsl 00yueHus

KoHnTponbHbIE MEpo-

TIPYSITHS
3HaEeT METOJIMKHN CAMOOIIEHKH, CAMOPA3BUTHUS U CAMOKOHTPOJIS CPO1

3HaeT IUYHOCTHBIE XapaKTEPUCTUKHU, CITIOCOOCTBYIOMINE MTPOECCHO- CPO1

HAJIBHOMY Pa3BUTHIO

3HaeT crnocoObl CAaMOCOBEPIIIEHCTBOBAHUSI CBOEH /I€ATEILHOCTH C yUe- CPO1

TOM CBOUX JIMYHOCTHBIX, JCJOBBIX, KOMMYHUKATHBHBIX KAYCCTB

N-4 (YK-6) Ymeer onpeaejisiTb NPUOPUTETHI JJUYHOCTHOIO M NMPO(eCcCHOHAIBLHOI0
POCTa M CIOCOOBI COBEPIICHCTBOBAHMUA COOCTBEHHOM JeSITeJIbHOCTH HA OCHOBE CAMOOLICH-

KH
KoHTtponbHbIE Mepo-
PesynbraThl 00y4ueHus
IIPUAATUSA
YMeeT Mpou3BOIUTE CAMOOIICHKY JIMYHOCTHBIX OCOOEHHOCTEH U Mpo- CPO2
(eccHoHaTbHBIX KAYECTB B COOTBETCTBUH ¢ KOHKPETHON CUTYyaluei
YMmeer GopMyaMpOBaTh LEU COOCTBEHHOMN AEATEIIEHOCTU U ONpeie- CPO1
JATH IYTHU UX JOCTHXKCHHUSA C YUYCTOM INIAHUPYEMBIX PE3YJIETATOB
YMmeer onpenensaTs NpUOPUTETHI TMYHOCTHOTO U MPO(HEeCCHOHAIBHOTO
pocta CPO1, CPO3

CPOI1. IlpoBenute caMOOLEHKY M OLIEHUTE pE3YJIbTAaThl CTENIEHM T'OTOBHOCTU K OCY-
IIECTBJICHUIO IPEANPUHUMATENBCKON NeSITeIbHOCTH (MCTOUHUK: KOMUTET 110 TpyAy U 3aHATOCTH
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HaceJIeHus Cankr-IleTepOypra. Ccpuika: http://ktzn.gov.spb.ru/gosudarstvennye-
uslugi/codejstvie-samozanyatosti-bezrabotnyh-grazhdan/sodejstvie-samozanyatosti/samocenka-
stepeni-gotovnosti-k-osushestvleniyu-predprinimatelskoj-deya/)
[ToxroroBbTe pedepat Mo ykazaHHBIM TEMaM:
1. CamoorieHKa KaKk BHYTPEHHHUH PETYJIATOP MOBEACHUS JIMYHOCTH
2. OCOGGHHOCTI/I CaMOOILICHKHU OCJIOBBIX W JIMYHOCTHBIX KAa4YCCTB JIML, 3aHATBIX B IPCI-
HpHHHMaTeHBCKOﬁ ACATCIIBHOCTHU
3. TlposiBieHHE CaMOOIIEHKH BO B3aMMOOTHOIIICHUSX MTAPTHEPOB TI0 OM3HECY
4. MCTO,Z[I/IKI/I aHaJIn3a MOTHBaI_[I/IOHHOﬁ C(l)epbl, JIMIYHOCTHBIX Ka4C€CTB, HHTCIUJICKTYaAJIb-
HBIX CIIOCOOHOCTEH U MOTeHIIMaNa MpodecCHOHATBHOMN IeATeIbHOCTH.
5. HI/IaFHOCTI/IKa HpO(i)CCCI/IOHaJ'IBHBIX Ka4eCTB NPEANPUHHUMATEIISL HA OCHOBE CaMOOLICH-
K1
6. Bausuue MTMYHOCTHBIX XapPaKTCPUCTUK TIIPCAIIPHUHUMATEIL HAa CTAHOBJICHUC W pPAa3BH-
THE TIpeANPUHUMATENbCKUX pupm B Poccun

CP02. U3yunte marepuan tembl «@opMupoBaHUe U pa3BUTHE KOMaHbD». ONUILINTE HJie-
JIBHBIA COCTaB Ballel MPOEKTHONH KOMaH/bI, pacpeaenuTe poid U GyHKIMHU B KOMaHae. YKa-
KHUTE, KTO U IOYEMY TOJIYYHUT Ty WIH UHYIO POJIb HIU (GYHKIHUIO (BO3BMHTE B CBOIO THIIOTETHY e~
CKYI0 KOMaH/ly, HallpUMep, 3HAKOMbIX BaM JIFOJIeH MU MPUAYMalTe, KOrO Bbl XOTEIH Obl B3STh B
KOMaHJTY).

CP03. Usyuute matepuan tembl «busnec-unes, 6uzHec-mojensb, ouzHec-mian». Onupa-
SCh Ha BOMPOCHI M OMUCAHUS JAEBITH OJ0KOB Ou3Hec-moaenu OctepBanpaepa-Ilense, onummre
BBIOPaHHYIO BaAMU TEXHOJIOTHIO, OM3HEC-UACI0 U CYTh BAIIETO TPYIIIOBOTO MPOEKTa, OTBETHB IS
ce0s Ha cieqyIole BOIPOCHI:

1. B uem coCTOUT IIEHHOCTHOE TIPETIOKEHHUE BaIIeTo IPOeKTa?

2. Ko sBnsieTca noTpeOUTeneM Baliero npoexkra?

3. Kakas paGoTa qoipKHa OBITH CAENIaHa JJIA PEIICHUS KITFOYEBBIX MPOOJIEM UK YIOBIIe-
TBOPEHUSI KJIFOUEBBIX MOTPEOHOCTEH 11e1eBbIX MOTpeOuTeNneii?

4. Kakum o0Opa3oM Balll MPOEKT MOXKET YJOBJICTBOPUTH MOTPEOHOCTU WIIU PEIIUTH MPO-
6nembl noTpedurens?

5. Kakue npenmyiiecTBa mojqyduT MOTPeOUTEINb, BOCIIOIB30BABIIUCH BAITUM ITPOEKTOM?

8.2. Kpurepuu v mKaJjbl OlleHUBAHUA

Kaxxnoe Mepornpusitue TeKyero KOHTpOJs yCIIeBaeMOCTH OLIEHUBAETCS IO IIKaJle «3a4Te-
HOY, «HE 3a4TCHO».

OneHka «3a4TeHO» BBICTABISIETCS 00y4aroIeMycs PU BBIITOJIHEHUU BCEX YKa3aHHBIX I10-
kazareneit (Tabmuua 8.1), 1omycKaloTCsl HECYIIECTBEHHbIE HETOYHOCTH B U3JIOKEHUU U 0hopM-
JICHUH MaTepuala

[Ipu HEBBIMONIHEHUHN XOTsSI ObI OJTHOTO M3 MOKa3aTesjel BBHICTABISETCS OLEHKA «HE 3auTe-
HO».

Tabmuna 8.1 — Kpurepun oneHuBaHUS MEPONPUATUN TEKYILIET0 KOHTPOJIS YCIIEeBA€MOCTH

HaumenoBanue,
ITokazarenn
0003HaUYCHHE

Tect MIPaBUIILHO pelieHo He MeHee 50% TecTOBbIX 3aJaHuil

OtueTt JTaHbI PABHJILHBIC OTBETHI HE MeHee yeM Ha 50% 3a7aHHBIX BOITPOCOB
Tema pedeparta pacKphITa;

Pedepar WCII0Ib30BaHbl PEKOMEHAYEMbIE UCTOUHUKU;
coOJtto1eHbI TpeOoBaHUs K 00beMy B ohopmiieHHIO pedepaTa
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[Tpu oueHuBaHUM Pe3yabTATOB OOYUYEHHUS MO TUCHUIUIMHE B XO/€ MPOMEKYTOUHOU aTTe-
CTallUU UCIONIB3YIOTCSA CIEAYIOIUE KPUTEPUH U LIKAJIBIL.

3auer (3au0l).

3ajiaHue COCTOUT U3 2 TEOPETUUECKUX BOIIPOCOB U TECTA.

Bpewmst Ha moarotoBky: 45 MUHYT.

OlLieHKa «3a4TEHOY BBICTABIISIETCS 00YYaIOIIEMYCsl, €CJIM OH 3HAET MPOrpPaMMHBIA MaTepu-
aJl, TPaMOTHO U IO CYIIECTBY M3J1araeT €ro, He JIOMycKas CYIIECTBEHHbIX HETOUYHOCTEH B OTBe-
Tax Ha BOIMPOCHI, MPABWIHHO MPUMEHSAET TEOPETUUECKUE TMOJIOKEHUS IIPU PEIICHUU MpPaKTHYe-
CKUX 3aJaHuil.

OreHKa «HE 3aYTEHOY» BBICTABISICTCS O0yYaIOMIEMYCsl, KOTOPBII HE 3HAeT 3HAYMTEIHLHOU
YacTU MPOrpaMMHOTO MaTepHana, JOIMYCKaeT CYIIECTBEHHbIE OUTMOKH B OTBETaX Ha BOIMPOCHI U
IIPH BBITIOJTHEHUH MPAKTUICCKUX 3aIaHUH.
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MHWHUCTEPCTBO HAYKH 1 BBICIIIET'O OEPA30OBAHMS POCCUMCKO DEJEPAIIANA
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 11O JUMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JluciimiiiHa BXOJUT B COCTaB 4YacTH OOpa3oBaTeNbHOW MPOrpamMmbl, (HOpMHpYyeMOn
YY9aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH.

Ta6ymma 1.1 — Pe3yapTaThl 00y4eHUs 110 JUCITUTIIMHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

IIK-2 Cnoco0eH BbINOJHATD paﬁon IO OPraHm3alii KOHTPOJIA 32 NapaMeTpaMi HAHO-
TEXHOJOTHYECCKHUX MPOIECCOB H KAYE€CTBOM NMPOU3BOACTBA I/I3Ile.]1[/ll71 B 00J1aCTH HHKCHEP-
HbIX HAHOTEXHOJIOTHii

[IOATOTaBIMBAECT HAHOMATEPHUAJIbl U HAHOCTPYKTYPBI K U3Mepe-
UJI-1 (TIK-2) HUSIM HX ITapaMEeTPOB M K MPOIeccy MOAU(HUKAIINU UX CBOHCTB

VYMeeT cOCTaBIISTh TEXHUYEe- MPOBOJUT U3MEPEHHUS TapaMETPOB HAHOMATEPHUAJIOB U HAHO-
CKH€ 3aJI1aHus HAa MOJIepHU3a- | CTPYKTYpP

1IMIO U BHEJPEHUE HOBEIX Me- | GOpMHpYyeT 6a3bl JaHHBIX Pe3y/IbTaTOB U3MEPEHUH apamer-
TOJOB U 00OPYIOBaHUS TSI pPOB HAHOMATEPUAJIOB U HAHOCTPYKTY]P

U3MEpEHHIl MapamMeTpoB U MIPOBOJIUT CTATHCTUIECKYIO 00pabOTKY pe3yIbTaTOB H3MeEpe-
MOU(HUKAIIMHA CBOMCTB HAHO- | HUM IapaMETPOB HAHOMATEPUAJIOB M HAHOCTPYKTYP

MaTepHaloB U HAHOCTPYKTYP | MPOBOJUT MPOIecC MOAU(PHUKAIIMYA CBOWCTB HAHOMATEPHUAJIOB U
HaHOCTPYKTYp

Pe3ynbTarsl 00yueHus: Mo JUCHUIUIMHE AOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aIOLINXCsl B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIAaHOM.

WMHaukaTtopel AOCTHKEHHUST KOMIETEHIMH CUUTAOTCS C(OPMUPOBAHHBIMU MPU JOCTHXKE-
HUU COOTBETCTBYIOIIUX UM PE3YJIbTAaTOB 00YUEHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BbeM JUCLUIINHEL COCTABIAET 9 3aUETHBIX €IUHMUIL.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma 00yueHus
Ounas
Bunpt pabot 1 >
CEeMeCTp CEMeCTp

Konmaxkmmnasn paboma 36 71
3aHTHSI JIEKIIMOHHOTO TUTIA 16 16
71a0b0paTOPHBIC 3aHATHS 48

[PAKTUYECKHUE 3aHATHS 16

KYpPCOBOE MPOCKTUPOBAHUE 2

KOHCYJIbTaIlU! 2 2

MIPOMEKYTOYHAS aTTECTAlUs 2 3
Camocmoamenvnas paboma 108 109
Bcezo 144 180
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3. COAEP)KAHUE JUCIUITJINHBI

Mopnyas 1. OpranusaniuoHHbIe OCHOBbI HAHOMETPOJIOTHHU

Tema 1. BBenenue.

MeTtponorusi, HaHOMETPOJIOTUSl U HAHOTEXHOJIOIMH. AKTYaJbHOCTb METPOJOTHYECKOTO
obOecnieueHus HaHoTexHoJorui. Hanomerponorus B Poccuu u 3a pyoexom. Konnenuuu pa3pu-
TUSI HAHOMETpOosIoruu. [IpoGiieMsl U 3a1a41 METPOJIOTUIECKOTO 00eCIIeYeHNsI HAHOTEXHOJIOT HHA.

[TpakTrueckue 3aHITHS

ITPO1. Metpouorus

ITP02. HanomeTpoJiorusi U HAHOTEXHOJIOT U

CamocTrosTenpHas padora:

CPO1. HayyHnoe MHUpOBO33pEeHHE, HAHOMHUP U HAHOTEXHOJIOT S

CP02. UcTopuueckue Hauaga HAaHOTEXHOJIOTUN

Tema 2. ETMHCTBO M3MepeHUii.

OcHoBHble noHsATUsA. Penepanbublii 3akoH «O0 obecrieueHnn eIuHCTBA u3MepeHui». Cu-
cTema obecrieueHus eIMHCTBA 3Mepenuii B Poccun.

[IpakTrueckue 3aHATUA

ITP03. Metposiorudeckoe odecredeHue HaHOTeXHOJIOrui B Poccun

[1P04. Hanometposorusi 3a pyoexom

CamocTtosTenbHas padora:

CPO03. Ilepexoa OT MUKPTEXHOJIOTHU K HAHOTEXHOJIOTUH

CP04. OcobeHHOCTH HaHOPAa3MEPHOTO COCTOSIHUS BEIIECTBA

Tema 3. CtanaapTusanus B 00,1aCTH HAHOTEXHOJIOTHIA.

OcobeHHOCTH CTaHAapTH3alMsg B OOJIACTM HAHOTEXHOJIOTHH. 3ajaud cTaHAapTH3alUU
MPUMEHUTEIHHO K HAHOTEXHOIOTHsIM. Q030D eUCTBYIOMIUX CTAaHIAPTOB.

[TpakTrueckue 3aHATHS:

[TPOS. CymHOoCTh U coiepaHue CTaHAapTU3AIUH.

[TP06. ITpunuune! crangapTu3auud. MeToasl CTaHAapTU3ALUH.

JlaGopaTopHbie pabOTHI:

JIPO1. M3mepeHne oO0bEMHOIO JIEKTPUUECKOTO CONMPOTHBICHUS Ipad)@HOHAMOTHEHBIX MO-
JMMEPHBIX KOMIIO3UTOB.

CamocrosrenbHas padora:

CPO5. IIpoGnems! crannaptuszanuu B Poccumn.

CPO06. IIpoGiema crangapTH3aALMU 32 PYOEkKOM.

Mopayas 2. Texunueckoe odecnneyeHre HAHOMETPOJIOTHH.

Tema 1. Knaccudgukanusi MET010B HCCIeI0BAHUS 00bEKTOB B HAHOTEXHOJIOTHH.

CrniocoObl BHENIHMX BO3JEUCTBUN Ha UCCIIEyeMbli 00bEKT. BUIbl peructpupyemsbix OT-
BETHBIX CUTHAJIOB.

[IpakTueckue 3aHATHS

[TP07. Knaccudukanus MeTo10B UCCIEI0BAHNS HAHOOOHEKTOB.

[TPO8. Pazmepnbie 3 heKThl.

JlaGopatopHble pabOTHI:

JIP02. W3mepeHne MEXIUIOCKOCTHBIX pAcCTOSIHMM B OKcHIE TpadeHa MpH IOMOIIU
HACTOJIBHOTO PEHTTeHOBCKOTO udpaktomerpa «Iudpeiin-401.

CamocrosiTenpHas padora:

CP07. Knaccudukariyst HaHOMaTepHaIOB.

CP08. MeTonibl UCCIIEI0BAHUS YIIIEPOIHBIX HAHOCTPYTYP.

Tema 2. OnTuyeckue 1 JIOMHHUCIEHTHbIE METObI HCCJIECAOBAHMS.
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dusnuecKkue NPUHIMIBI ONTHYECKUX M JIIOMUHHCLEHTHBIX MeTon0B. CnekTpodoromer-
pust. Crekrpockonus komOuHarmoHHoro paccesaus (KP) — PamaHoBckasi CHeKTpOCKOMHSL.
CrnexTpanbHas anmaparypa.

[IpakTrueckue 3aHATHS:

ITP09. OnTryeckass MUKPOCKOTIHS.

ITP010. CnexTpockonusi B HAHOMETPOJIOTHH.

JlaGopaTopHbie pabOTHI:

JIP03. M3mepeHre MaccoBOi 07u rpad)HOBBIX HAHOIUTACTHHOK B CYCIICH3HH.

CamocrosrenbHas padora:

CP09. CpaBHUTEIbHBIN aHAJIN3 TEXHUUECKUX CPEICTB HAHOMETPOJIOTHH.

CP010. UndpakpacHas crieKTpockomnus ¢ npeodpazoBanrem Dypoe.

Tema 3. D1eKTPOHHBIE METObI HCCIEI0BAHHUS.

OneKkTpoHHas MUKpockonus. Pu3nyecKkue MPUHLMIIBL 3JIEKTPOHHOW MUKpockonuu. Meto-
JIbI DJIEKTPOHHOM MUKPOCKOIMH. Annaparypa 3J€KTPOHHON MUKPOCKOIIUH.

Oxe-anextponHas crekrpockonus (O3C). dusnueckue npunuunsl OOC. Amnmaparypa
ODC. Pentrenosckas ¢GorodnexTpoHHas cnekrpockonus (PO®IC). dusnyeckue NPUHLIUIIBI
P®OC. Annaparypa POOC.

[IpakTueckue 3aHATHS:

[1PO11. Cxanupyroniasi 3JIeKTpPOHHAsE MUKPOCKOIIHSI.

[TPO12. [IpocBeunBaromias 37I€KTPOHHAS MUKPOCKOTIHSI.

CamocrosrenbHas padora:

CPO11. TyHHeNbHBIN 3JIEKTPOHHBIN MUKPOCKOII.

CPO012. Pa3zHOBHIHOCTH OJIMYKHETIOIHBHOM MHUKPOCKOTIHH.

Tema 4. UoHHBIE MeTOABI HCCJICIOBAHUS

CrniekTpockonusi paccesHUs NEPBUYHBIX MOHOB. PU3NUYECKUE NMPUHIUIBI CIIEKTPOCKOIHNH
paccestHusl IepBUYHBIX MOHOB. CIIEKTPOCKOIUS paccesHus MeuieHHbIX noHoB (CPMMU). Anmna-
parypa CPMU. Bropuunas nonnas macc-cnekrpomerpus (BUMC).

[TpakTueckue 3aHATHS:

ITP013. MloHHast MUKPOCKOIIUSI.

[1P014. Bropuunas nonHas macc-cnexkrpometpusi (BUMC).

CamocrosrenbHas padora:

CPO013. MeTopl HOHHOTO TPaBJIEHUS.

CP014. ITpuMeHEHNE HOHHBIX METOJIOB HCCIIEN0BAaHUS B COBPEMEHHOM IIPOU3BOJICTBE.

Tema 5. Ckanupyromas 30Ha10Bast Mukpockonus (C3M).

Ckanupytomas TyHHenbHass Mukpockonus (CTM). duznueckue npunuunsl CTM. Anna-
patypa CTM. AtomHo-cunoBas Mukpockonusi (ACM). @usnueckue npunuunsl ACM. Anmnapa-
Typa ACM.

[IpakTHueckue 3aHATHS:

ITPO15. Annmapatypa ACM.

[TP016. Ocobennoctn HaHon3Mepenuit B ACM-pexume.

CamocrosrenbHas padora:

CPO15. TexHOTOTHH «CBEPXY-BHU3.

CPO016. TexHomorun «CHU3y-BBEPX».

Moayab 3. HeonpeaeJeHHOCTb U OLlEHKA TOYHOCTH H3MEpeHHsl NMapaMeTpOB HAHO-
00BbEKTOB U HAHOCTPYKTYP.

Tema 1. Heonpeae/ieHHOCTb M TOYHOCTh HAHOM3MEPEHHUI.

OcHoBHble noHATUA. CTpyKTypa HEONpEAEIEHHOCTU pe3yibTara u3Mepenus. Heomnpene-
JIEHHOCTh MOJIENIM U MeToJa u3MepeHuil. HeompeneneHHocTs cpeacTBa usMepenus. Heompen-
JIEHHOCTb TIO3ULIMOHUPOBAHUS.

CamocrosiTenpHas padora:

CP017. U3mepeHne TMHEHHBIX pa3MepOB peibe(HBIX HAHOCTPYKTYD.

5
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CPO018. IlorpemHocT! U3MEPEHUS ITTUHBI BOJIHBI M YaCTOTHI Jla3epa.

Tema 2. OcoOGeHHOCTH HM3MepeHHsl apaMeTPOB NMOBEPXHOCTH B CKaHUpYIOUIed 30H-
noBoii mukpockonuun (C3M).

WuTepnperauust nanueix C3M. Buasl u npuunnsl nckaxkenus gaHHbix C3M: nbe3okepa-
MUKa, CKaHepbl, 30H]1bl. MeTo 1l BocCTaHOBIIEHUS (opMBbI ToBepxHOCTH B C3M.

JlaboparopHbie pabOTHI:

JIP04. HccnenoBanue MOJMMEPHBIX HAHOKOMITO3MIIMOHHBIX MaTEPHAIOB METOJ0M HH(]pa-
KPaCHOM CIIEKTPOCKONHUU ¢ TipeoOpazoBanreM Dypre.

JIPOS. UccnenoBanue MoavMMEpPHbIX HAHOKOMIIO3ULIMOHHBIX MAaTEPHAIOB METOIOM TEPMO-
IPaBUMETPUUECKOrO aHAIIN3A.

CamocTrosTenbHas padora:

CP019. AToMHBIC MAaHUITYJISIIUH U AU3AMH, HAHOTUTOTpadus.

CP020. MudopmMaTuBHBIE BO3MOXHOCTH HAHOWHICHTUPOBAHHUS.

Tema 3. OcobGeHHOCTH aHAJM3a XMMHYECKOr0 COCTaBa 00pa3l0B B PeHTIeHOBCKOM
(¢oTo3;1eKkTPpOHHOI cniekTpockonuu (P®IC).

WHTepnperanns JaHHBIX PEHTTCHOBCKOW (POTOIIEKTPOHHOM CHEKTPOCKONUH. Buabl u
NPUYMHBl HUCKaXeHUs PPD CcHeKTpoB: HEMOHOXPOMATUYHOCTh PEHTTEHOBCKOIO W3JIy4YEHUS,
FE€OMETPHUSI U3MEPEHUS.

JlaGopaTopHbie pabOTHI:

JIP06. HccnenoBanue 37€MEHTHOTO COCTaBa MOJIMMEPHBIX HAaHOKOMIIO3MIIMOHHBIX MaTepH-
aJIOB METOJIOM SHEPrOAUCIIEPCUOHHOI peHTreHoduIyopeciieHTHON criekTpoMeTpun (D JPDA).

JIPO7. UccnenoBaHue nMoIMMEpPHbIX HAHOKOMIIO3UIIMOHHBIX MaTEpUaAIOB METOAOM CIEKTPO-
CKOMHMU KOMOWHAIIMOHHOTO PACCESHUSI.

CamocrositenbHas padora:

CP021. PentreHoBckuii (hOTORIEKTPOHHBII CIIEKTPOMETP.

CP022. ®usnyeckre 0CHOBBI METOa POTOIIEKTPOHHOMN CIIEKTPOCKOMHH.

Tema 4. Oco0eHHOCTH HCCIEI0BAHUS MOBEPXHOCTH B PACTPOBOM JICKTPOHHOH MHK-
pockonuu (PIM).

Pazpemaromas cnocooHocTs POM. BrusiHne napaMeTpoB 3J€KTPOHHOTO IMydKa (30HAa) Ha
KayeCTBO M300paKeHUsI.

CamocrosrenbHas padora:

CP023. Pazpemaromiasi CmiocCOOHOCTh PAaCTPOBOTO AJIEKTPOHHOTO MUKPOCKOIIA.

CP024. ®usnyeckue ocHOBBI MeToga POM.

Mopnyas 4. MeTposiornuecknii KOHTPOJIb CPeCcTB U3MepPeHHii B HAHOTEXHOJIOTHAX.

Tema 1. IloBepka cpeacTB H3MepeHHIA.

OcHoBHbI€ TOHATHA. BBl 1 METO/BI TOBEPOK.

CamocrosrenbHas padora:

CP025. Penbednbie MepbI 17151 HAHOMETPOBOTO JIMaIa30Ha.

CP026. U3meputenbHbIe pacTpOBbIE JIEKTPOHHBIE MUKPOCKOIBI (POM).

Tema 2. KainOpoBka B HAHOMETPOJIOTHH.

OcHOBHBIE TIOHATHS. DTANOHBI U TeCT-00beKThl. Kannbpoaka.

CamocrosiTenpHas padora:

CP027. KanubpoBka penbedHoil Mepbl.

CP028. Kanubposka POM no 1Bym KooprHaTaM.

Tema 3. MeTOAUKHU BBINOJIHEHUS] H3MEPEHUI.

ATTecTanus METOAMK U3MEPEHUHN, YTBEP)K/IEHUE TUIIOB CPEJICTB U3MEPEHHUIA.

CamocrosrenbHas padora:

CP029. IToBepka pacTpoOBbIX MUKPOCKOIIOB.

CP030. IToBepka ACM.

Tema 4. IIpumepbl MeTPOJIOrHYECKOr0 KOHTPOJISA CPEACTB M3MEPEHUil B HAHOTEXHO-
JIOTHSIX.
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Mertponoruueckuii KOHTpoJib POM. Metposiorndeckuii Kontposib ACM.
CamocTrosTenpHas padora:

CP029. ®enepanbHblii HHPOPMAITMOHHBIN (GOHJT 110 00ECIICUYESHUIO €IUHCTBA H3MEPEHUH.
CP030. I'ocynapcTBEHHBII peecTp CpeACTB U3MEPEHUM.

CamocrosiTesibHas padora

OnHUM M3 OCHOBHBIX BHUJIOB JIESITEILHOCTH CTYJEHTA SIBJSIETCA CaMOCTOsTENbHAs paboTa,
KOTOpas BKJIIOYAET B ce0s M3y4eHHE JICKIIMOHHOTO MaTepHaia, yaeOHHKOB U yUeOHBIX MOCOOHIA,
HOJTrOTOBKY COOOILEHUI, BBINOJIHEHUE 3aJaHUH IIpenojaBaTeris.

BueaynutopHas camocTosiTenbHast padoTa BKIIOUACT U3YUYEHHE TEM TEOPETUYECKOTO Kyp-
ca, 3allJJaHUPOBAHHBIX /ISl CAMOCTOSITEIBHOIO OcBoeHMs. CaMocTosTenbHas paboTa CTyJEeHTOB
OpraHu3yeTcs M0 BOIPOCAaM B COOTBETCTBUU C TEMOMW, pACCMOTPEHHON B XOJI€ ayJAUTOPHBIX 3a-
HATHH. KOHTpOJIb caMOCTOATEIbHOM pabOThl CTYJIEHTOB OCYLIECTBIISETCS MIPH MPOBEPKE PE3yJib-
TaTOB NPAKTUYECKUX 3aHATUH, 3alIUTE JTA0OPATOPHBIX pabOT U KypCOBOIl pabOTHI.

KypcoBoe npoekTupoBanue

BrimonHenune KypcoBoi paboThl, MPEAYCMOTPEHHOM y4eOHBIM IIAHOM, SIBIISIETCS BayKHOM
Y4aCcThIO CAMOCTOSTEIILHON yueOHOl paboTsl oOyuaromuxcs. Kypcosas paboTa mo3BoOJIsSET 3aKpe-
MUTh TEOPETUYECKUE 3HAHUS, CPOPMHUPOBATH YMEHUE MPUMEHSATh 3HAHUS MPU PEIICHUU MPH-
KJIQJIHBIX 32124, IOJrOTOBUTH K BBITIOJTHEHHUIO BHIITYCKHON KBaTH(PUKAIMOHHON PabOTHI.

KypcoBast pabora mocssiieHa pa3paboTKke METOAUK U3MEPEHUSI OCHOBHBIX XapaKTEPUCTHUK
YIJIEPOJHBIX HAHOMATEPHAJIOB M KOMIIO3UTOB Ha UX OCHOBE. B xadecTBe 00BeKTOB a5t (hopMu-
POBaHMSI METOAMK U3MEPEHUI B paMKax KypCOBOM paOOThl UCHOIB3YIOTCS YIIEPOAHbIE HAHOMA-
Tepuaibl (rpadeH, yriaepoHble HAHOTPYOKHU M KOMITO3UTHI Ha KX OCHOBE), IPUMEHSIEMBIC B TE€X-
HOJIOTMHM MOJTy4eHUs] HAHOIPOAYKTOB, a TAaKXKe BCIIOMOIaTeIbHOe 000py/I0BaHUE U YCTPOUCTBA.

Pabora Britouaer:

- pa3pabOTKy METOJUKU M3MEPEHUH OCHOBHBIX XapaKTEPUCTUK YIIIEPOJHBIX HAHOMATEpHAJIOB U
KOMITO3UTOB Ha WX OCHOBE (yIelbHOE OOBEMHOE JJIEKTPHUYECKOE COMPOTHBIICHHE, HACBHITHAS
IUIOTHOCTb, MAaccoOBasi JI0JIsl, yJIebHasl TOBEPXHOCTh, UCTUHHAS IJIOTHOCTh, YTOJl €CTECTBEHHOTO
OTKOCa | Jp.);

- ONMCaHNe HAa3HAUYEHUS U 00JacTH MPUMEHEHUSI METOIMKH U3MEPEHU;

- TpeOOBaHUS K TIOKA3aTENISIM TOYHOCTH;

- CpPeICTBAa U3MEPEHUH, BCIIOMOIaTeNIbHbIE YCTPOICTBA U MaTepUabl;

- METOJI U3MEPECHUN;

- TpeboBaHUs 0€30MaCHOCTH, OXPaHbl OKPYXKAIOILEH Cpe/ibl;

- TpeOOBaHUs K KBAJIM(UKALIUY ONIEPaTOPOB;

- YCIIOBUSL U3MEPEHU;

- OJTOTOBKA 00pa3IioB;

- IOJITOTOBKA K MPOBEACHUIO U3MEPEHUIA;

- IOPSIZIOK TIPOBE/ICHUST H3MEPEHHIA;

- 00paboTKa pe3yibTaToB;

- KOHTPOJIb TOYHOCTH PE3yJIbTATOB N3MEPEHHUIA,

- opopMIICHHE PE3YIbTATOB U3MEPEHUI

KypcoBast paboTa COCTOUT W3 MOSICHUTEIBHOM 3alMCKH, BKIIOYAIONICH OMMCAaHWE OCHOB-
HBIX IYHKTOB METO/IMKH, a TAK)KE OTUYETA 110 BO3MOKHOCTH NMPUMEHEHUS TaHHON METOJUKH ISt
U3MEPEHUs] OCHOBHBIX XapaKTEPUCTHK YTIIEPOJHBIX HAaHOMATEPHAIOB M KOMITO3UTOB Ha MX OC-
HOBE.

KypcoBas paGoTa momKHa COOTBETCTBOBATH 3aJIaHHOW TEME, COJIEp)KaTh BCE OCHOBHBIC
pazzensl U rpaduyeckuii Marepuant B COOTBETCTBUHU C 3a/laHUEM, JIOJDKHA OBITH odopmileHa B
cootBeTcTBUU ¢ CTO ®I'BOY BO «TT'TY» 07-2017 «BoimyckHbie KBaTU(DUKAITMOHHBIE paOOTHI
U KypCOBBIE IPOEKTHI (paboTsl). OO1IEe TpeOOBaHUS Y.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMAINMOHHBIX PECYPCOB U TEXHOJIOT' MU

4.1. YyeOnas 1uTepaTypa

1. TkaueB A.I'. IIpoMbIlIUIEHHBIC TEXHOJIOTMH W WHHOBamuu. OOOpyqoBaHWE IS HAHO-
WHIYCTPUU M TEXHOJOTHSI €ro M3TOTOBIICHUs [DIIeKTPOHHBIN pecypc]: yueOHoe mocobue / A. T'.
Tkaues, 1. H. llly6un, A. U. ITonos. - Tam6oB: TI'TY, 2010. - Pexxum moctyma K KHHTE:
http://tstu.ru/book/elib/pdf/2010/tkachev-a.pdf

2. Txaues, A.I'. JInarnoctuka (pu3HKO-MEXaHHUYECKHX XapaKTEPUCTUK HAHOMATEPUAJIOB /
A.T'. Tkaue, .H. lllyoun, A.A. Ilacbko u ap. - Tam6oB.: U3a-so ®I'BOY BIIO TI'TY, 2010. —
Y.1.-96 c.

3. Mapronun B. U. Benenue B HAaHOTEXHOJIOTHIO [ DNIEKTPOHHBIH pecypc]: yueonuk / B.U.
Mapromnun [u ap.]. — DaextpoH. naH. — Cankt-IletepOypr: Jlanp, 2012. — 464 c. — Pexum
nocrymna: https://e.lanbook.com/book/4310. — 3aru. ¢ 3kpaHa.

4. I'onoBun F0.M. OcHoBbl HaHOTeXHONOTHI [Dnekrponnsiit pecypce] / KO.U. T'onoBunH. —
OnekTpoH. gaH. — MockBa: Mamunoctpoenue, 2012. — 656 c. — Pexum pgocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ skpana.

5. TonosuH, FO.1. BBeneHne B HAaHOTEXHUKY [ DJIEKTPOHHBIN pecypc]: yueObHoe mocodue /
HO.M. I'onoBuH. — DnektpoH. naH. — MockBa: Mammnoctpoenue, 2007. — 496 c. — Pexum
nocrymna: https://e.lanbook.com/book/802. — 3ari. ¢ skpana.

4.2. InTepHeT-pecypchl, B TOM 4YHcJie COBPeMeHHbIe NpodeccHOHAIbHbIE 0a3bl JaH-
HBIX 1 HH(OPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Vuuepcuterckast napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas crcrema «KoHcynpTant+» http://www.consultant-urist.ru

CnpaBouHo-mipaBoBas cucrema «[ apanTt» http://www.garant.ru

ba3a nannbix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCoOpus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCcTBA Tpyda M COLUMAJIbHOM  3amuTbl PO
https://rosmintrud.ru/opendata

basa nanubix Hay4uHoit anextponHoii oudianorexn eLIBRARY.RU https://elibrary.ru/

baza nannbIx mpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPY/a U COLUATBHOMN 3alU-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl aHHBIX MUHHCTEPCTBA 9KOHOMUYECKOTo pa3sutus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3a naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpOHHO-OMOMMOTeUHas cuctema «IbC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 25eKTpOHHO-OMOMHnoTeunoi cuctembl TI'TY http://elib.tstu.ru

®enepanibHas rocyaapcTBeHHas nHpopmannoHHas cucreMa «HarmoHnanbHas 3J1eKTpOHHAS
6ubnuorexa» https://H36.pd

HanumonansHbIil mopTan oniaitH o0yueHus «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

Odunnanbubiii cadt denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryJIUpOBAaHUIO U MET-
posoruwu http://protect.gost.ru/
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Pecypchl 2neKkTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipe-
CTaBJICHBI B JIOKAJIbLHOM HOpPMaTUBHOM akTe «llonoxkeHune 00 3MeKTpOHHOW HH(POPMAIIMOHHO-
oOpa3oBatenbHOil cpeie TaMOOBCKOI0 TOCY1apCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPChI, K KOTOPBIM oOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJI MCIIOJIb30BAHMS MHBAIMJIAMHU U JIMIAMU C O'PAaHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3JI0pOBbsI, IPUBEACHBI Ha O(QHUIMATIHHOM CaliTe YHHUBEPCUTETAa B pasfienie «YHH-
BepcuteT»-«CBenenus 006 o0pa3oBaTeabHON OpraHu3zanun»-«MarepuanbHO-TeXHUYECKoe obec-
NIeUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCay.

CaenieHus 0 JIMIIEH3MOHHOM MPOrpaMMHOM OOecTieueHUH, UCIOIb3YyeMOM B 00pa3oBaTelib-
HOM TIpoIlecce, MpeACTaBleHbl Ha OQHUIMAIbHOM caiiTe yHHBepcuTeTa B pazzaene «OOpas3oa-
Hue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHoOe 0OecrieueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

Meroauka mpenogaBaHus AUCIUIUIMHBI «MeTposorundeckoe oOecrieueHrne WHHOBAIMOH-
HBIX TEXHOJIOTUY HAHOMHXEHEPUU)» MPEAyCMaTPHUBACT MPOBEICHUE JICKIIHA, JTa00paTOPHBIX U
MPaKTUYECKUX pabOT, CAMOCTOATEIbHYIO pa0OTy CTYIEHTOB. TeKylmuid KOHTPOJb 3HAHUU CTY-
JIEHTOB OCYIIECTBIISIETCSI C MCIOJIB30BAHUEM JKCIIPECC — OMPOCOB M 3AIIHT JIAOOPATOPHBIX pa-
60t. UToroBoii (hopmMoit KOHTPOJIS O KYpCy SBIJISIETCS YK3aMEH.

Kaxxnas nexuust CONEpKUT JIOTHUECKH 3aBEPIICHHYI0 WH(GOPMAIUIO IS MOCIEAYIOMIETO
MIPOBEICHUS JIa0OpaTOpHOU paboThl. [ TaBHOM 3amadeli JEKIHUHA SBISICTCS ONpPEAe/ICHUE HaIlpaB-
JICHUS] U3YYCHHUS JaHHOTO Kypca M0 KOHKPETHOU TeMe, (popMHpOBaHUE KOHIENTYalTbHBIX TEO-
PETUYECKUX 3HAHUM, TO3BOJIAIOUIMX CTYJCHTAM CAMOCTOSTEIbHO U3YUYUTh JTIOMOJTHUTEIbHBIC Ma-
TEpPHAIBI C YYETOM CHCHU(PUKHA WX HAYYIHBIX M MPO(PECCHOHAIBHBIX MHTEpEcOB. JIeKIus, Kak
MIPaBUJIO, CTPOUTCSI B COOTBETCTBHUHU CO CJIEAYIOLIEH TUIIOBOM CXEMOM:

- BBEJICHHUE, B KOTOPOM IpeJCTaBiIeHa MOAO0PKa TEOPETUUECKUX M MCTOPUUYECKHUX CBEJIe-
HUU 110 U3y4aeMO TeMe JIEKIIHH;

- IOCTAaHOBKA 3a/1a4d, COJEpkKauasi MPaKTUYECKUE MTPUMEPBI U JIOTUYECKUE MPEINOCHUIKA
MOCJIEIYIOLIUX METOJUYECKUX U METOIOJIOTHYECKUX TOJI0KEHUMH;

- MPAaKTUYECKUE PEKOMEHJAIMU, OOBEMHEHHBIC 110 HANPABIECHUAM U CIIOCO0aM perieHus
MTOCTaBJICHHOM MPOOJIEMEBI - B BUJIC KOHKPETHBIX PEIICHHH, IPUEMOB U METOJIOB;

- KpaTKoe 00OOCHOBAaHHME PEKOMEHAAINH, IPEICTaBIIeMOe, KaK MPaBUIIO, B BUAC NEPEUHS
HOPMAaTUBHO-IIPABOBBIX MPEANOCHUIOK, SMIUPUUYECKUX U HAYYHBIX JAHHBIX, MOATBEPKIAFOIINX
MPAaBOMEPHOCTh NPEAIAraEMbIX JCUCTBUN;

- BBIBOJIBI M O0OOIIIEHHUSI, TOMOTAIOIINE 3aKPETUTh U3YUYECHHBII MaTepHall, MpeCcTaBlIseMble
B BHU/JIE€ KJIFOUEBBIX MOHATUNA U TIEPEYHS BOIIPOCOB ISl CAMOCTOSATENBHOTO U3YYEHUS U MTOJTOTOB-
KM K IIPAKTUYECKUM U CEMUHAPCKUM 3aHATHUSM.

B nemsx uaTeHCHbUKaIMU mporiecca 0Oy4eHHS] MTUPOKO HCTOJIB3YIOTCS aKTHBHBIE METO-
bl O0Oy4YeHUsS! B BUJEC CEMUHAPCKHUX 3aHSATHI MO OCHOBHBIM T€MaM AMCUUILTHHBI, 00CYXIeHUE
CUTyallHil C HMCHOJIb30BAHUEM MYJIbTUMEIUNHBIX cpelacTB. HeoTbemiueMon 4acThi0 W3Y4YEHHUS
JTUCITUIIMHBI SBIISETCS YMEHUE paboTaTh CO CIIPAaBOYHON U HOPMATUBHOM TUTEPATYPOA.

Pexomenpayrorcs crenyromue GopMbl KOHTPOJISI TEKYIIEH YCTIEBAEMOCTH CTYICHTOB:

MEpUOINYECKas IPOBEPKA KOHCIIEKTOB JIEKLIN;
KOHTPOJIBHBIN OMPOC CTY/ICHTOB Ha JIEKIUSIX U JJa0OPaTOPHBIX paboTax;

IIPOBEpKa MOJIHOTHI M KaueCTBa BBIIIOJIHEHHUS 3aJaHU HA CAMOCTOSITEIBHOE U3YyYEHHUE OT-
JIETTbHBIX BOIIPOCOB M TEM 0 PEKOMEHAOBAHHOW JIUTEpPATypE.

— 10—



28.03.02 «HanoumxeHnepus»

«I/IH)KCHCpHBIe TEXHOJIOTUH B MAIMKHOCTPOCHUN )

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Jliss KauecTBEHHOro 00pPa30BaTENBHOIO IMPOLECca MO BCEM BUAAM YYEOHBIX 3aHSATHH B
paMKax JUCLHMIUIMHBI MCIOJB3YIOTCA ayAUTOPHH, KaOMHETHI U J1abOpaToOpuy, OCHAILEHHbIE He-
00X0JIMMBIM CIIEUAIM3UPOBAHHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM:

HaumMmeHoBaHue crienuagbHbIX
oMelIeHu I

OCHAaIIIEHHOCTD CIIEIUAILHBIX ITOME-
11 (307044

[epeveHs TUIICH3MOHHOTO MPOTrPAMMHO-
ro obecrieueHus / PeKBU3UTHI MOATBEP-
JKTAOIIET0 TOKYMEHTA

1

2

3

VYueOHble ayAUTOpUH JAJIs MPOBe-
JICHUS 3aHATHH JEKIIMOHHOTO TUIIA

Meobernb: yuebHas MeOenb

TexHuueckue cpeacTBa: 3KpaH, Mpo-
eKTop

YyebHas ayauTopusi ISl MpOBe-
JICHUSI  3aHATUH  JICKI[MOHHOTO,
CEeMUHAPCKOTO THUIIA, TPYIIOBIX U
WHUBHUIYAIbHBIX KOHCYJIbTALHUH,
TEKYIIEro KOHTPOJSI M MPOMEKY-
To4HOM arrectaruu (146/J14)

MebGenb: yueOHas Mebeb

Texunueckue cpeacTBa: 0CKa,
JKpaH, HaCTOJBbHBINH TOKapHO-
BUHTOPE3HBI CTAHOK, TUIIOBBIE Je-
Talyd MallMHOCTPOUTEIBHBIX IPOU3-
BOJICTB: Ballbl, 3yOuaThle KoJeca,
BTYJIKH, (DJIAHIIBI, JUCKH

HayuHno-uccnenoBatensckas
nabopatopus (146/J13)

MebGenb: yueOHas Mebeb

Kommnexr CIIELUAIU3UPOBAHHOU
MeOemnu: 1abopaTOpHBIC CTOJIBI, KOM-
NBIOTCPHBIC CTOJIbL

TexHuyeckue cpeacTBa: JUIKOTOP,
cnekrpodoTomerp, porarop, pH
MeTp, ¢uroopar, meHTpudyra, Mar-
HUTHAsI MEIIAJIKA, BECHI

MS Office, Windows / KopniopatusHsie
aKaJeMHYeCKIe JIHIECH3UH OeCCPOUHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2009-2011 / Beccpounas JIu-
nensust Nel110000006741 [lorosop
Nel1580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusiii kommieke T-FLEX / JIun-
uen3us NeODE36697 6eccpounast roc.
koHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

st caMoCTOSTENbHON pabOThl 00YYArOMIMXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOWU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO MHGOP-
MallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaunmeHnoBaHue noMenieHui

CaMOCTOATENIFHON PabOTH 00yJarOUINXCs

JJIA

JaIOIUXCS

OcHaIeHHOCTh IOMEIIEHUH 1S
CaMOCTOSATENIFHON paboTHI 00y-

IlepeueHb NULIEH3MOHHOTO NPO-

rpaMMHOro obecneuenus / Pex-

BU3UTHI IIOATBEPKIAALOIIETO JO-
KyMeHTa

1

2

3

Yuraneusiit 3a1 Hayunoit 6nbmmorexn TT'TY

Mebens: yuebnas mebens

K UHGOpMaAyUoHHO-

Wi-Fi)

KomMmmiexT cnennann3upoBaHHON
MeOeIn: KoMnblomepHbie CMo.bl
TexHUueckue cpecTBa: KOMNbIO-
MePHAsL MEXHUKA ¢ ROOKMIOYeHUeM

KOMMYHUKAYUOHHOU cemu « Hn-
mepHem» u O0OCMYNoM 8 3J1eK-
MPOHHYIO UHPOPMAYUOHHO-
obpaszosamenviyio cpedy oopaszo-
8amMenbHOU Opeanu3ayul, eeod-
Kamepul, KOMMYHUKAYUOHHOE
o0bopydosanue, obecneuusaioujee
docmyn K cemu unmepuem (npo-
600HOe coeduHeHue u becnposoo-
HOe coeOuHeHUe N0 MEeXHOIOSUU

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 Jlnnensus
Ne49487340

KomnsroTepnslii kiace
(aym. 333/A)

Mebenb: yaeOHas MeOeib

KoMIuiexT cnennaan3upoBaHHON

Microsoft Windows XP JIunen-
3ust Ne44964701
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Mebenu: kommbroTepHsie croiasl  |[Microsoft Office 2007 JIunensus
Texunueckue cpeacTna: komnbio- |(Ned4964701

TepHasi TEXHUKA C MOAKIIOYCHHEM
K MH()OpPMAaLMOHHO-
KOMMYHHUKAIMOHHOH ceTn «H-
TEPHET» U JOCTYIOM B 3JICKTPOH-
HyI0 HH)OPMAIIMOHHO-
00pa3oBaTenpHYIO Cpeay 00pazo-
BaTEeNFHON OpraHM3anuy, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBanue, oOecrieynBaroee
JOCTYII K CETH HHTEPHET (TIpo-
BOJIHOE COeANHEHUE U Oectpo-
BOJIHOE COCANHEHHUE M0 TEXHOJIO-
run Wi-Fi)




28.03.02 «HanoumxeHnepus»
«/HXeHepHbIe TEXHOJIOTHH B MaIIMHOCTPOCHHN

7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1

INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCII€eBA€MOCTH
Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
NOJTHEHHUs Ta0OpaTOPHBIX paboT. MeponpusaTHs TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH MPHUBEICHBI
B TaOnuie 7.1.

Ta6ymma 7.1 — MeponpusTus TeKyIero KOHTPOJIs YCIeBaeMOCTH

0603-
HaumenoBanue dopma KOHTPOJIS
HayeHue
P01 N3mepenne 00beMHOTO AIIEKTPUIECKOTO COMPOTUBIICHHS TPa- 3auTa
(heHOHATIOTHEHBIX MOJTMMEPHBIX KOMIIO3UTOB.
N3MepeHne MeXIUIOCKOCTHBIX pacCTOSIHUN B OKcue rpadeHa 3amuTa
JIPO2 |mpu MOMOIIM HACTOJILHOTO PEHTI€HOBCKOTO Au(paKkToMeTpa
«Andpeiin-401
1IP03 HCCJIGI[OB&EII/IG rpoliecca nojyueHust rpad)eHOBON CYCIICH3UN 3anuTa
HAa I1apOBOW MEJbHHUIIE.
HccnenoBanue moauMepHbIX HAHOKOMITO3ULIMOHHBIX MaTepHra- 3auTa
JIPO4 |noB MeTo10M MH(PAKPACHO CIIEKTPOCKOIHUH C ITpeodpa3oBa-
Huem Dypbe
TIPOS HccnenoBanue noavMMepHbIX HAHOKOMITO3UIIMOHHBIX MaTepua- 3almTa
JIOB METOZIOM TEPMOIPaBUMETPUUECKOTO aHAIN3a
HccnenoBanue 37IEMEHTHOTO COCTaBa IMOJUMEPHBIX HAaHOKOM- 3almTa
JIPO6 |MO3UMIIMOHHBIX MaTEpUANOB METOJIOM SHEProAMCIIEPCHOHHOMN
pentrenoduyopectieHTHON criekrpoMerpuu (D JIPDA)
P07 HccnenoBanue moamuMepHbIX HAHOKOMITO3UIIMOHHBIX MaTepHra- 3amuTa

JIOB MCTOJOM CIICKTPOCKOIINHN KOM6I/IHaLII/IOHHOFO paccCesHusd

7.2. IIpoMexkyTOYHAS aTTeCTALUS

@DopMbI TPOMEXKYTOUHOH aTTECTALIUH 110 TUCIMITIMHE IPUBEAEHBI B Tabuue 7.2.

Tabmuua 7.2 — @opmMbl IPOMEKYTOYHON aTTECTALUU

0603- ®dopma
Ounas
HaueHUe OTYETHOCTHU
Ok301 OK3aMeH 1 cemecTp
Ok302 DK3amMeH 2 cemecTp
KPO1 3ammra KP 2 ceMecTp

13—
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

O1ieHOYHBIEC CPEICTBA COOTHECEHBI C pe3yJbTaTaMu OO0YUYCHUS 10 JUCIUIUIMHE U WHIUKAa-
TOpPaMH JIOCTUKEHUSI KOMITETCHIIH.
N-1 (ITK-2) YMmeeT coCTaABJIATH TEXHUYECKHE 32JaHNSI HA MOJAEPHU3AIUI0O U BHEIPEeHUE
HOBBIX METO/I0B U 000PYA0BaHUA I U3MEPEeHUil mapaMeTpoB U MOAU(PUKALMU CBOWCTB
HAHOMATEPHUAJIOB 1 HAHOCTPYKTYP

PesynbraTel 00y4ueHns KoHTponbHbIE MEpONPUSITHS

MOATrOTaBIMBAET HAHOMATEPHAIIBI 1 HAHOCTPYKTYPHI K U3MEPEHUSIM UX
1apamMeTpoOB U K MPOIecCy MOIU(DHUKAIIUNA UX CBOMCTB

KPO1, JIPO1, JIP0O2, JIPO3

KPO1, JIP04, JIPOS, JIP06,

MMPpOBOAUT U3MEPCHUS ITApaMETPOB HAHOMATCPHUATIOB U HAHOCTPYKTYP JIPO7

dbopmupyeT 0a3bl JAHHBIX PE3YIBTATOB U3MEPEHUN TapaMeTPOB
HAHOMATEPHUAIOB ¥ HAHOCTPYKTYP

MIPOBOJIUT TMIPOIIECC MOAU(UKAIIMY CBOMCTB HAHOMATEPHAJIOB U HAHO-
CTPYKTYP

HCIOJIL3YET CPEeACTBA U3MEPECHHUS, MOHUTOPHHIA ¥ KOHTPOJIA Xapak-  |KPO1, JIP02, JIP03, JIP04,
TEPUCTHK MPH MOJIYyYCHHH HAaHOMaTepuasioB pusmyecknumu metogamu |[JIP05, JIPO6, JIPO7
HCIIOJIB3YET Pa3In4Hble METOAUKH ITOJIyYEHNSI HAHOMATEPHUAIIOB JIPO1, JIP02, JIP0O3

2x301, KPO1

JIP04, JIPOS, JIP06, JIPO7

Bormpocs! k 3ammuTe nadoparoproii padotsr JIPO1

1. Kakue marepuaisl OTHOCATCS K KJIACCY AUAIEKTPUKOB?

2. Kakue marepuaibl OTHOCSATCS K KJIACCY MPOBOJHUKOB?

2. B duem 3akirodaeTcs 4YeTHIPEX30HOBBI METOJ ONpEACTICHUS DIIEKTPHYECKOTO COMpO-
TUBJICHUSA?

3. OnumwuTe OCHOBHBIE XapaKTEPUCTUKU HU(POBOM CHCTEMBI JUISI U3MEPEHUS YIEIbHBIX
00BbeMHOTro 1 oBepxHocTHOTO cornpoTuBieHust «JANDEL RM3000+».

4. [losicaute obsacth npuMeHeHus 1uppoBoii cucreMbl «JANDEL RM3000+».

5. KakoB nops10k npoBeieHNs: U3MepeHus?

6. Kakne marepuaibl Ha3pIBAIOT JIEKTPOIIPOBOIAIIMMHA OJTMMEpaMu?

Bomnpocs! k 3amute nadopatopHoii padotst JIP02

1. HazoBuTe napaMeTpbl KpUCTAJUIMUECKOH perieTku rpagura?

2. Kak u3meHsieTcsi MeXIUIOCKOCTHOE PacCTOsIHUE MTPU YMEHBIIEHUHU YHcia cI0eB B rpade-
HOBBIX HAHOIUTACTUHKAX?

3. Onuumre siBjaeHUE TUPPAKINH.

4. Yro Takoe TUPaKIMOHHBIN MakCUMyM?

5. OT 4ero 3aBUCUT HUHTEHCUBHOCTh TUKOB PEHTIE€HOIPAMMBI?

6. Onmmmmre npuHIMI padoTel qudpakromerpa dudpeit —401.

Bomnpocs! k 3amute 1abopatopHoii padotsr JIPO3

1. OnummTe MEeTOIbI H3MEPEHHUST MacCOBOM JIOJIM BEIIECTB B KOJUTOMTHBIX PAacTBOpax?

2. Kaxkas cuna «cBsi3bIBaeT» rpa)eHOBbIE €10 B rpadure?

3. O0bsicHUTE IPUHLIUI PAOOTHI LIEHTPUDYTH.

4. BausitoT 1 pa3Mmepsl 4acTHIl rpad)eHa Ha MpOoIecC UX Cernapaluyd MEeTOOM LEeHTpUdy-
THPOBaHUs?

5. OnuumTe NpuHIKNI paboThl HEHTPUDYTH.

6. /151 yero Hy>KHO EHTPUPYTHPOBATH TIOTYICHHBIH PacTBOP TPaeHOBON CYCTICH3UH ?

Bomnpocsl k 3amute gabopatopHoii padotsr JIP04

1. Kakue marepuassl OTHOCATCS K KJIACCy YIJIEPOAHBIX HAaHOMATEpUAIOB?

2. Onummte MeToa HH(GPAKPaCHOH CIIEKTPOCKONHH C rpeodpazoBanueM Dypre.

3. KakoB npuntun padotet UK-®ypee criektpomerpa «MHGPpaJIIOM® DT- 08»7?
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4. Kakue napameTpsl HEOOX0IMMO KOHTPOJIUPOBATH NMpHU IpoBefeHuH n3mepeHuit na K-
®ypoe cnekrpomerpe «MuGpa IIOM® OT- 08»7?

Bormpocs! k 3amute 1aboparopHoi padotsl JIPOS

1. IlonsTHE CYyTH METOAA TEPMOTPA(YUIECKOTO aHAH3A.

2. [IpuBeauTte mpuMepbl TEPMUUECKUX PEAKIIHIA, COMPOBOKAAIOIINUXCSI U3MEHEHHEM MAaCChI.

3. Yto Takoe npocras u quddepennmansaas T kpusbie?

4. Kakue ¢aktops! BnusroT Ha xoa TT" kpuBoi?

5. IlosicHuTE NPUHLKI U MPOBEJIEHUE KAYECTBEHHOIO U KOJMYECTBEHHOI'O TEPMHUUYECKOTO
aHayu3a.

6. OnuimTe METOAUKY U3MEPEHMSI IIPU UCIIOJIb30BAHUU TEPMOTPABUMETPUUECKOIO aHAIU-
3a.

Bomnpocsr k 3amure 1abopatopHoii padoTst JIPO6

1. OnumuTe OCHOBHBIE ANEKTPOHHBIE TIEPEX0/Ibl PEHTTEHOBCKOM (hiryopecieHnnn?

2. OnummTe METOANKY BBEICHUS Tpa(eHOBBIX HAHOIIACTUHOK B MOJIUMED.

3. OObsicCHUTE NPUHIMUI PabOTHl PHEPrOAUCIEPCUOHHOTO PEHTTEHO(IYOPECIIEHTHOTO
cnexkrpomerpa QUANT'X?

4. I'ne mpuUMEHSTCS SHEProIMCIIEPCUOHHBIC PEHTICHO(ITYOPECLEHTHBIE CIEKTPOMETPHI?

Bompocsr k 3ammure 1abopatopHoit padoter JIPO7

1. YUem oOycnoBiieHa pa3nuyHasi HHTEHCUBHOCTh KP, CBSI3aHHOTO ¢ pa3HbIMH THUIIAMU

KoJ1e0aHui MOJIEKYJI B ATHJIOBOM criupTe?

2. Omnummte npuHnun pabotet KP  cmektpomerpa DXR Raman Microscope
Thermoscientific.

3. YkaxxuTe BO3MOXHbIE TPUUMHBI PACXO0XKJICHUS B pe3yiIbTaTax pacyeTa u HIKCIIEPUMEHTE.

4. PaccunTaiiTe BO CKOJIBKO pa3 BbIlIe OyneT nHTeHcuBHOCTH KP mipu Bo30Oy»KaeHnu naze-
pPOM IMHOM BOJHBI 405 HM IO CpaBHEHHIO ¢ BO30YKICHHEM JIa3epOM C JUIMHOM BOJIHBI 532 HM.

Teopernueckne Bonpocs! K sk3amery Jk301

1. Bunbr uzmepenuii. @u3nyeckne BETUYUHBI KaK OOBEKT U3MepeHuil. MexayHapoaHas
cucreMa equHMI (pU3ndecKux BeauunH. OCHOBHbIEC (PU3NYECKHE BETUYMHBI.

2. [lorpemHocTH B KOCBEHHBIX N3MepeHussX CTaHJapTHOE OTKJIOHEHUE, pacyeThl.

3. HopmanesHoe pacnpenenenue. ['ucrorpamMmmel u pacnpeaenenus. [IpenensHoe pacnpene-
JICHUE.

4. CrannapTHoe oTkiIOHeHue. JloBepurenbHblil nHTepBan. Koadduuuent nosepus.

5. TOYHOCTB M HEONIPEIETIEHHOCTh U3MEPEHUN.

6. HopManbHble yCI0BHsI U3MEPEHUN TIPU MTOBEPKE.

7. HopmaTuBHBIE JOKYMEHTHI IO CTaHAApPTU3ALMH. BakHelmme cTaHAapThl pa3IMYHBIX
CUCTEM.

8. CTpyKTypHBIE 3JIEMEHThI CTAaHJAPTOB.

9. Bo3nukHoBeHue HaHomerposiornd. Hanomerposorus 3a pyoexom. Konuenmus pazpu-
THsI HAHOMETPOJIOTHH.

10. IIpuHIMIIBI MUKPOCKOTIMM B HAHOU3MEPEHUSIX.

11. Cxanupyromasi 30H10Basi MUKPOCKOIHUS. BUIbl CKaHUPYIOMIEH 30HI0BOM MHKPOCKO-
IUN.

12. DnekTpoHHas MUKPOCKOIIHUS.

13. Pa3HOBUAHOCTH OIMKHEMOIBHON MUKPOCKOIIHH.

14. V3mepenue JIMHEWHBIX pa3MepoB pelibeHbIX HAHOCTPYKTYp. TOUHOCTH M3MEpEeHHUs
JIMHENHBIX HAHOPA3MEPOB.

15. Ocobennoctu HanouzMmepeHuit B ACM-pexume.

16. Dranbl oLleHNBaHUS MOIPEUIHOCTEN U HEONPEAEIEHHOCTEW. Brlunciienne norpemmxo-
CTH DTaJOHa.
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17

. 3MeputenpHble pacTpOBBIE ANEKTPOHHBbIE MHUKPOCKONbL. CTaHaapTHas KaauOpoBKa

PacTpOBBIX MUKPOCKOIIOB.

18

. ATOMHO-CHJIOBBIE M3MEpHUTEIbHBIC 30H10BbIe MUKpocKombl. [ToBepka ACM. Kanu6-

poBka ACM.

19
20
21

T'NH.

. [ToBepka pacTpoBbIx MuKpockornoB. Kanuoposka POM.
. Crapmaptusanus u cepTuuKanus B HAHOMHYCTPHUH.
. HanpaBnenust pa6ot B o0nactu Hanometposioruu. [Ipo0iemsl 1 3a1a4i HAHOMETPOJIO-

Teopernueckre BONpoch! K dk3amMeHy Jk302

O 00 1 NN B WD —

10
11
12
13
14
15
16
17
18
19

20.

21

22.

. UTo Takoe HaHOMETPOJIOTHUS M 00JIACTh €€ IPUMEHEHUS?

. JlaiiTe XapakTepuCTUKY IHana30Ha HAHOU3MEPEHU .

. Uto Takoe yriepoHble HAaHOMAaTepUabl?

. [IpuBeruTe OCHOBHBIC SIBIICHUS U 3PPEKTHI B HAHOAUAIIA30HE.

. KakoBbl 3Tanbl cTaHOBJICHHSI HAHOMETPOJIOTHHU 33 PyOekoM?

. HazoBuTe Tpymniibel cTaHaapToB B chepe HAaHOTEXHOJIOTHH.

. B uem cocTout koHuenius Hanotexuonoruu B Poccun?

. O11eHUTE MEePCIIEKTUBHBIE HATIPABJICHHS Pa3BUTHS HAHOTEXHOJOTUHA U HAHOMATEPHAJIOB.
. B uem 3akmoyaercss 0COOEHHOCTh KOHIENINHI PAa3BUTHUS HAHOMETPOJIOTHH.

. JlaiiTe XxapakTepUCTUKY METOJIaM U CpeACTBaM UHTEP(PEPEHIIMOHHBIX U3MEPEHUH.
. IIpyBeuTe NPUHLIKIIBI ONTHYECKONH MUKPOCKOIIMU B HAHOMETPOJIOTHH.

. HazoBuTE NpUHIUIIBI 3IEKTPOHHOW MUKPOCKOIIUK B HAHOMETPOJIOTHH.

. IIpuBenuTe BUIBI CKAHUPYIOLIEN 30HI0BOM MUKPOCKOIIUH.

. 3noxkute npuHLUI A€WCTBUS CKAaHUPYIOLIEro TyHHEIbHOro Mukpockona (CTM).
. Haiite xapakrepucTuky pexumam padorst CTM.

. I3noxknte npuHLUI A€HCTBUS aTOMHO-CHIIOBOTr0 MUKpockona (ACM).

. JaiiTe XapakTepucTuKy pexxumam padbotst ACM.

. Uro Takoe OJIMKHENOIbHAs MUKPOCKONUS B HAHOU3MEPEHUSX.

. UTo Takoe MarHUTHO-CUJIOBAasi MUKPOCKOIIUSA?

HazoBute 0c00EHHOCTH 71EKTPOCTATHYECKOTO CHIIOBOIO MUKPOCKOIIA.

. HazoBuTE NpHHIUIIBI CIEKTPOCKONINY B HAHOMETPOJIOTHH.

B yem cocTtouT kinaccu@ukanus OCHOBHBIX METO/OB CHEKTPAJIbHOTO aHaJIu3a B HaHO-

METPOJIOTUH?

23

24.
25.
26.
27.
19.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

. JaiiTe aHanu3 aTOMHBIM CIIEKTPAJIIBHBIM METO/AM AHAJIN3a B HAHOM3MEPEHUSX.
Ha3oBuTe npUHIMIIBI aTOMHO-ODMHUCCUOHHOMN CIIEKTPOCKOIIUU.
HazoBute npuHINIIBEI aTOMHO-a0COPOLIMOHHON CIIEKTPOCKOIUH.
Ha3zoBuTte npuHIUIBI ATOMHO-(DIIYOPECHEHTHOM CIEKTPOCKOINH.
Yrto Takoe Macc-CIeKTpoMeTpus?

B uem 3akirouaeTcst MONEKYISPHBIN CIEKTPAIbHBIA aHAIN3?

Yro Takoe Pypbe-CIIEKTPOCKOHS?

Yro Takoe KosebaTeabHas CHEKTPOCKOIUS?

YTo Takoe paMaHOBCKAasi CHEKTPOCKOMUS?

HasoBute 0CHOBHBIE TPUHIUIIBI PAJUOCIIEKTPOCKOIINH.

B dem 3akntouaercs 3J1€KTPOHHBIN TapaMarHUTHBIA pe30HaHC?
Yro Takoe sAEpHbII MArHUTHBINA PE30HAHC?

Yro Takoe saepHbIA KBaAPYIOJIBbHBIA PE30HAHC?

B 4yem cocTtout 0coOGeHHOCTh MeccOayIpOBCKOM CIIEKTPOCKOHN?
Ha xakom npHuHIMIIE OCHOBAaHA 05KE-CIIEKTPOCKOMUS?

Ha3zoBute npuHIUIBI POTOTIOMHUHECHEHTHON CIIEKTPOCKOIINH.
HazoBuTe NprHIUIEI SIEKTPOIIOMUHECIIEHTHON CIIEKTPOCKOIINH.
B 4em 3akiogaercss 0COOEHHOCTh PEHTI€HOCTIEKTPOCKOIHN?
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40. Yro Takoe JazepHas CIIeKTPOCKOIHS?

41. B yem 3axnrodaercs cnernuduka xpomarorpadhuy B HAHOU3MEPEHUSIX ?

42. Ha3oBuTE OCHOBHBIC ATAIbI JKUJIKOCTHON XpoMaTorpadumu.

43. TIpuBenuTe METOOJIOTHIO Ta30BOM XpOMaTOrpaguH.

44. Jlath CpaBHUTEJIbHBIN aHATIU3 TEXHUYECKHUI CPEICTB B HAHOM3MEPECHUSX.
45. JlaTh NOHATHE HAHOIO3ULIMOHUPOBAHUS.

46. Yto Takoe penbeHbIe CTPYKTYPbl HAHOOOBEKTOB?

47. llpuBenure XapakTEPUCTUKHA TOYHOCTH HAHOPA3MEPOB.

48. Kak o1ieHUTh NOTPEIIHOCTA B U3MEPEHUU JJIMH BOJIH M YaCTOTHI Jazepa’?
49. Yto Takoe HeCTaOMIBLHOCTh MOIITHOCTH U3Ty4eHus jazepa’?

50. Uro Takoe pazpemiaroiiasi CocCOOHOCTh PaCTPOBOT0 3JIEKTPOHHOTO MUKPOCKOMA?
51. KakoBbl 0COOEHHOCTH HAHOU3MEPEHUH Ha aTOMHO-CHUJIIOBOM MHKPOCKOTIE?
52. JlaTh OHATHE HEOIPEIETICHHOCTH HAHOU3MEPECHHIA.

Bomnpocs! k 3amute kypcosoro npoekta KII01 (mpumepsr):

1. SdBnsiercs nmu 00sA3aTeNbHBIM TPEOOBAHWE HAXOXKICHHS W3MEPHUTEIBHBIX MPUOOPOB B
roCy/IapCTBEHHOM PEecTpe CpPeACTB U3MepeHui, npeacrasieHoM B MHdopmannonHom doHzae B
pasnene «CBeneHust 00 YTBEP)KASCHHBIX TUIIAX CPEJICTB U3MEPEHUN»?

2. Kakue 0CHOBHBIE MYHKTHI JOJIKHA COJIEPKATh METOIUKA U3MEPEHUN?

3. Kakue TpeboBaHuUs IPEIBSIBISIFOTCS K TTOKA3aTENISIM TOYHOCTH U3MEPEHU?

4. Kak peann3oBaH KOHTPOJIb TOYHOCTH U3MEPEHUI B METOIUKE U3MEPEHU?

5. Kakumu npubopaMu OCyLIECTBIISIETCS KOHTPOJIb YCJIOBUN M3MEPEHUN B METOAMKE U3-
MEpEHUI?

6. Kakue yciayru npenocrasisieT aBTOHOMHAsE HEKOMMepuecKkasi opranuzanus «LleHtp cep-
TU(UKAIMY TPOIYKIIMHA U CUCTEM MEHE/DKMEHTa B chepe HAHOMHAYCTPUN»?

7. Onumute nipouenypy noopoBosibHOU cepTudukanuu B cucteme «HAHOCEPTUOU-
KA».

8. Uto nmomnexxut obs3aTenbHol cepTrudukanmu B cucteme «<HAHOCEPTUDUKA»?

9. IlepeuncnuTe KOMIUIEKT JTOKYMEHTOB HEOOXOAMMBIN ISl Hadajda CepTH(PUKAIMOHHBIX
pabor.

8.2. Kpurtepum u mKajabl OlleHMBAHUS

Kaxxnoe MeponpusTie TEKYIEro KOHTPOJIS yCIIEBAEMOCTH OLIEHUBAETCS IO IIKAJIE «3auTe-
HOY, «HE 3aYTCHO».

O1eHKa «3aYTeHO) BBICTABIIAETCS 00ydaroLUIeMycs TP BBIMOJIHEHUH BCEX YKa3aHHBIX I10-
kazareneit (Tabmuna 8.1), AomycKarOTCs HECYIIECTBEHHbIE HETOYHOCTH B U3JI0XKEHUHU U 0OpM-
JIEHUM MaTepuala

[Ipu HeBbIMOTHEHUH XOTSI OBl OAHOTO M3 IMOKa3aTeseil BHICTABISETCS OLEHKA «HE 3auTe-
HOY.

Tabnuua 8.1 — Kputepun orleHHBaHUSI MEPONIPUATHI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH

HammenoBanme,

[Tokazarenn
0003HAYCHHE
nmabopaTopHasi paboTa BBITOJIHEHA B TTIOJITHOM 00bEME;
o nabopaTropHoil paboTe MPENCTaBICH OTYET, COAEPKaIINil He0OXOAUMBbIe
JlaGoparopHas pacdeTsl, BEIBOJIBI, O()OPMIICHHBIA B COOTBETCTBUHU C YCTAaHOBIICHHBIMH Tpe-
pabota OOBaHUSMU;

Ha 3amuTe JJ1abopaTopHO padOTHI JaHBI IPABUIIHHBIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB
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[Tpu oueHuBaHMM pe3yabTATOB OO0YYEHHUs MO JUCLUIUIMHE B XOJAE MPOMEKYTOUHOM aTTe-
CTallMU MCTIONIB3YIOTCS CIEIYIONNE KPUTSPUH U IKAJIBL.

Ox3amed (Ok301).

3alaHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha noarotoBky: 60 MUHYT.

OrneHKa «OTIUYHOY» BBICTABISETCS O0yYaromeMycs, €CIi OH IIyOOKO M MPOYHO YCBOMII
IPOrpaMMHBIM MaTepHa, UCUEpPIIbIBAIOILE, [T0CIEI0BATEIbHO, YETKO U JIOTMYECKH CTPOMHO ero
U3JIaraeT, YMEET TECHO YBA3BIBATH TEOPHUIO C MPAKTUKOW, CBOOOJHO CIpPABISETCS € 3aJadamy,
BONPOCAMH U JIPYTMMH BHJAMHM IPUMEHEHMs 3HAHWM, HE 3aTPYIHSIETCS ¢ OTBETOM IPU BUJOU3-
MEHEHUM 3a/laHui, UCIOJIb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JMTEpaTyphl, IPaBUIBHO
00OCHOBBIBAET MIPUHATOE PELLICHUE.

OrneHka «XOpoIll0» BBICTABISIETCS 00yYaroIeMycs, €CJIM OH TBEPAO 3HAET IPOrPaMMHBIN
MaTepHal, TpaMOTHO U IO CYILECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOUHOCTEH B
OTBETAX Ha BOIIPOCHI.

OrneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOydYaroOLIeMyCs, €CIMd OH HUMeEET 3HaHUs
TOJIKO OCHOBHOI'O MaTepuaja, HO HE YCBOWJI €ro JeTajlel, J0IMycKaeT HETOYHOCTH, HEJ0CTa-
TOYHO NpaBWIbHBIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKON IOCIEeI0BaTEIbHOCTH B HU3JIOXKe-
HUU NPOTPaMMHOI0 MaTepuasa.

OrneHka «HEey10BJIETBOPUTEIbHO» BBICTABIIAETCS 00ydaroleMycsi, KOTOPbIH He 3HAaeT 3Ha-
YUTEJIbHOM YacTH MPOrpaMMHOI0 MaTepHualla, JI0MyCKaeT CYIIECTBEHHbIE OIIMOKK B OTBETAaX Ha
BOIPOCHI, HEYBEPEHHO.

Ox3ameH (Ok302).

3agaHue COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB U 2 MPAKTUUYECKUX 3aaHUH.

Bpems Ha noarotosky: 60 MUHYT.

OreHKa «OTIUYHOY» BBICTABISETCA O0YYaroOIEMYCs, €CJIM OH INTyOOKO M MPOYHO YCBOMII
IIPOrpaMMHBIM MaTepuas, UCYEepIbIBaIOIIE, OCAEA0BATENbHO, YETKO U JIOTHUYECKH CTPOIHO €ro
u3Jaraer, yMeeT TeCHO YBS3bIBaTb TEOPHIO C MPAKTUKOM, CBOOOIAHO CIpaBiseTcs C 3aJadaMy,
BOTIPOCAMH U JIPYTMMH BHJAMH IPUMEHEHUS 3HAHWU, HE 3aTPYAHSETCS C OTBETOM IIPH BUIOM3-
MEHEHUU 3a/laHuil, UCTONb3YeT B OTBETE MaTepHal PEeKOMEHAYeMOH JIMTepaTypbl, MPaBUIbHO
00OCHOBBIBAET MPUHATOE PEIICHHE, BIA/ICET PAa3HOCTOPOHHUMH HABBIKAMU W MPHEMaMH BBITIOJI-
HEHMSI IPAKTUYECKHX 3a/1aHUi.

OrneHka «XOpoIllo» BBICTABISIETCS 00yJaroleMycs, €ClId OH TBEPAO 3HAET MPOrpPaMMHBIH
MaTepHall, TPaMOTHO U IO CYILECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHbIX HETOUHOCTEH B
OTBETaX Ha BOIPOCHI, MPABWIHHO PUMEHSET TEOPETUIESCKHE TTOJIOKESHHS MTPH PEIICHUH MTPAKTH-
YEeCKUX 3a/1aHUi, BaJieeT He0OX0AMMBIMU HaBbIKAMH U IPUEMaMH UX BBITOJIHEHUS.

OneHka «yIOBJIETBOPUTENIBHO» BBICTABISETCS 00YyYarolleMycs, €CId OH MMEET 3HaHUS
TOJIKO OCHOBHOI'O MaTepHaja, HO HE YCBOWI €ro JeTallel, JO0IMyCcKaeT HETOYHOCTH, HEJ0CTa-
TOYHO MpaBWJIbHbIE (DOPMYIUPOBKHU, HAPYUIECHHs JOTMYECKON IMOCIEN0BATEIbHOCTH B U3JI0XKeE-
HUH MPOTrPaMMHOTI0 MaTepHualla, UCTIBITHIBACT 3aTPY/JHEHHUS NP BBITIOJTHEHUN MPAKTHUECKUX pa-
00T.

OreHka «HEyIOBIIETBOPUTEIHHOY» BBICTABIIAETCS 00ydaroleMycsi, KOTOPbIH He 3HaeT 3Ha-
YUTEJbHOM YacTH MPOrpaMMHOTO MaTepHala, I0IyCcKaeT CyIEeCTBEHHbIE OIIMOKN B OTBETaX Ha
BOIIPOCHI, HEYBEPEHHO, C OOJBIINMU 3aTPYJHEHUSIMH BBIOIHAECT MPAKTUYECKHUE 3aaHNUs.

3amura KP (KPO1).

Ha 3amuTe KypcoBoii paboTbl oOyuaroiemycs 3aaatorcst 8-10 BOpocoB 1o TeMe KypcoBo-
T'O IPOCKTHPOBAHUSI.

OreHKa «OTIMYHOY» BBICTABISIETCS CTYJCHTY, MOKa3aBIIeMYy INTyOOKHe 3HaHMS, TPUMEHEH-
HBIE UM TIPU CaMOCTOSITEILHOM HCCIIeI0BaHUHN BbIOPAHHON TE€MBI, CIIOCOOHOMY O0OOIIMTH MpaK-
TUYECKUN MaTepHai U C/eNaTh Ha OCHOBE aHAIN3a BBIBOIBI.
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OneHka «XOpOILO» BBICTABISETCS CTYAEHTY, IOKa3aBlleMy B paboTe M MpHU €€ 3aluTe
IIOJIHOE 3HAaHUE MaTEpHalla, BCECTOPOHHE OCBETHUBIIEMY BOIIPOCHI TEMBI, HO HE B IIOJIHOM Mepe
IIPOSIBUBLIEMY CAMOCTOSATEIBLHOCTD B UCCIEAOBAHUY.

OrneHka «yJOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, PAaCKphIBIIEMY B paboTe OCHOB-
HbI€ BONPOCHI U30PaHHOM TeMBbI, HO HE MTPOSBUBLIEMY CAMOCTOSTEILHOCTH B aHAJIM3€ WU J0IY-
CTHBILIEMY OTJEIbHbIE HETOUHOCTH B CO/ICPIKaHUH PaOOTHI.

OneHka «HEyIOBICTBOPUTEIIBHO» BBICTABIIACTCSA CTYIAEHTY, HE PACKPBIBLIEMY OCHOBHBIC
MOJIOKEHUS M30PaHHOM TeMbI M JONMYCTUBIIEMY I'pyOble OIIMOKHU B COEPKaHUH pabOTHI, a TaK-
K€ JOIYCTUBILIEMY HEIIPABOMEPHOE 3aMMCTBOBAHUE.

Pesynprar 00y4eHus: MO0 TUCHMIUIMHE CUUTACTCA JOCTUTHYTHIM NPH MOIy4YE€HUH 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YILOBJIETBOPUTEIBHO», «XOPOILO», «OTIMYHO» M0 KaXIOMY U3 KOH-
TPOJIbHBIX MEPOIIPHUATUH, OTHOCSIIUXCS K JAHHOMY pe3yJbTaTy 00ydeHusl.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JluciumimHa BXOJWUT B COCTaB 4YacTH O0Opa30BaTENBbHON MPOrpaMMmbl, (HOpMHUPYEMOt
YY9aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH.

Ta6ymma 1.1 — Pe3yapTaThl 00y4eHUs 110 JUCITUTIIMHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

IIK-1 CnocodeH ocyecTB/IATH IVIAHUPOBAHUE, IOCTAHOBKY U NMPOBeJeHUE TeOPeTHYECKUX
H IKCIIEPUMEHTAJbHBIX HCCJIETOBAHUN B 00/1aCTH MHKEHEPHBIX HAHOTEXHOJIOT Wil

HCIIOJIB3YCT 3HAHUSA (I)I/I3I/I‘IGCKI/IX OCHOB IIOJIYUCHUS HaHOMATC-
PHAIIOB B obnactu HWHIXCHCPHBIX HAHOTEXHOJIOTUH

JIEMOHCTPUPYET HAaBBIKM TIOMCKA CIIPAaBOYHOM, TEXHUYECKOU H
Hay4YHOU nH(pOpMaIuu B 0071aCTH HAHOTEXHOJIOTUI C UCTIOIb-
30BaHMEM WH(POPMAIIMOHHBIX KOMIIBIOTEPHBIX CHCTEM

NJ-2 (TIK-1) (dbopMyIMpyeT 3aaHue Ha BBITIOJHEHUE MPOCKTHBIX padOT st
VMeeT MmIaHupOBaTh A€ATElb- | U3TOTOBJICHUS U3CIUI Pa3INYHOTO KOHCTPYKIIHOHHOTO U
HOCTb 110 pa3paboTKe Mmpo- (GYHKIIMOHAIBLHOTO Ha3HAYCHHMSI, COJCPKAIMX HAaHOMATEePHAJIbI

AYKIUU U TEXHOJIOTHYCCKUX BBINTOJHACT SKCIICPUMCHTAJIbHBIX HCCIEIOBAaHUN B obmactu
MponecCcoOB €€ N3roTOBJICHUSA HWHXXCHCPHBIX HAHOTEXHOJIOT Ui

HCIIOJIB3YCT CPEACTBA UBMCPCHUSA, MOHUTOPHUHI'A U KOHTPOJIA
XAPAKTCPUCTHK ITPU MMOJTYYCHUH HAHOMATCPHUAJIOB (1)H31/I‘-ICCKI/I-
MU METOdaMU

HCIIOJIB3YCT pa3JIMUYHBIC METOAUKHU ITOJTYUCHUA HAHOMATCpHa-
JIOB

Pe3ynpTaThl 00y4yeHuUs: MO AUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBIEHUS BCEX BU-
JIOB KOHTAKTHOM M CAaMOCTOSITEIbHOW padOThI OOYJAIONINXCSl B COOTBETCTBUHU C YTBEPKICHHBIM
y4€OHBIM IIIITAHOM.

WNHauKaTopel AOCTHXKEHHUS KOMIIETEHIIMA CYUTAIOTCS C(HOPMUPOBAHHBIMH TPH JOCTHIKE-
HUM COOTBETCTBYIOILIUX UM PE3yJIbTATOB O0yUECHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BbeM JUCLUIIINHEL COCTABIAET 9 3aUETHBIX €IUHMUIL.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKICHHBIM y4€OHBIM TUTAHOM.

®opma 00yueHus
Ounas
Buner padot 3
CeMecCTp
Konmaxkmmnasa paboma
3aHSATHUS JISKITMOHHOTO THUIIA 16
nabopaTopHbIE 3aHATHUS 32
IIPAKTUYECKHE 3aHATHUS 32
Camocmoamenvnasn paboma 240
Bcezo 324
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3nea 1. HanoTexnojorus

Bo3unknoBenne HaHoTexHonoruu., OCHOBHBIC IOHATHSA, 3a7adl M MOTHBAuH. TeXHOJIIO-
TUYECKUE MOAXOMbl, pEaTU3yeMbl€ I MOJYy4EHUs HaHONpoayKuuu. KoHuenmus pa3BUTHS
HAHOTEXHOJIOTHH.

[IpakTrueckue 3aHATUS

ITPO1.
ITP02.
ITPO3.
ITP04.

TexHoNOrNNU «CBEpXy-BHU3

TexHOJIIOTUH «CHU3Y-BBEPX»

Knaccugukanus TeXxHOI0rui noy4eHus: HAHOMaTepUualoB

IIpuMeHeHre HAaHOTEXHOJIOTHI B COBPEMEHHBIX IIPOM3BOJICTBEHHBIX IIPOLIECCax

CamocrosTenbHas pa60Ta:

CPO1.
CP02.
CPO03.
CP04.
CPOs.
CPO06.
CPO7.
CPO08.

Hayunoe MupoBo33peHne, HaHOMUP U HAHOTEXHOJIOTHS
Hcropuyeckue Hayaia HAHOTEXHOJIOTUU

[lepexos1 OT MUKPTEXHOJIOTUN K HAHOTEXHOJIOTUH
Oco0eHHOCTH HAaHOPa3MEPHOT'O COCTOSIHUS BEIIECTBA
[IpobGnemMa 4uCTOTH MaTepuala U BEIIECTBA

[IpoGnema 4MCTOTHI TOBEPXHOCTU

[TpobreMa YMCTOTH TPOU3BOACTBEHHBIX MTOMEIICHUI
[IpoGema 1mepoxoBaTOCTH MOBEPXHOCTH

Pa3nes 2. MeToasbl uccjief0BaHNs, AHAJIN3A M aTTECTALMI HAHOMATEPHAJIOB

DOnexkTpoHHass MUKpockonus. Judpakunonnsiii ananu3. CrekTpaabHble METO/bl. MeToabl
OIIpEIENIEHUs pa3MEPOB HAHOYACTHIL.

[TpakTHyeckue 3aHITHS

ITPOS.
ITPO6.
ITPO7.
ITPO8.
I1P09.

ATOMHO-CcHUI0Bas MHKPOCKOIINA

CkaHupyroas TyHHEJIbHAs: MUKPOCKOIINS

DNEeKTPOCUIIOBast 30H0Basi MUKPOCKOIHS

MarauTHoO-cHI0Bast 30H10Basi MUKPOCKOIIUS

Pa3pemaromniast ciocoOHOCTh, HOTPEITHOCTH, UCKAKEHUS U apTe(aKThl

JlaGopaTopHble paboThI

JIPO1.

HccnenoBanue CTPyKTYpPHBIX XapaKTEPUCTUK rpadeHONo100HBIX MaTepuaioB METO-

JAOM CIICKTPOCKOIINN KOM6I/IHaI_II/IOHHOl" 0 pacCesAHUA

JIPO2.
PEHTIEeHOCTP

HccnenoBanue CTPYKTYPHBIX XapaKTEPUCTHK Ipad)€HOBBIX HAaHOIJIACTUHOK METO/I0M
YKTYPHOT'O aHAJIn3a

CamocrosiTenpHas padora:

CPO09.

CPO010.
CPO11.
CPO12.
CPO13.
CP014.
CPO15.
CPO16.
CPO17.

CeHcopbl pa3IU4YHOrO Ha3HAYECHMUSI

ATOMHbBIE MAHUITYJISILIMK U TU3alH, HAHOJIUTOTpadus

CunoBoii HAHOTECTHHT IPUITOBEPXHOCTHBIX CIOEB

Metoasl TECTUPOBAHMS JIOKAIBHBIM HAarpyXEHUEM

OCHOBBI TEXHUKH HAaHOWH/IEHTUPOBAaHUS

WNupopmaTtruBHbIE BO3MOXHOCTH HAHOUHJCHTHUPOBAHUS

AHanu3 aAuarpaMM Harpys>Ke€Hus [IpU HAHOMHAEHTUPOBAHNUN

Koppeknus pe3ynpTaToB TECTUPOBAaHHS B HAHOWHICHTUPOBAHUU

[IpueMbl UCIIONIB30BaHUS CUJIOBOI'O HAHOTECTHUHIA B UCCIICIOBAHMAX MEXaHHUYE-

CKUX CBOMCTBA MOBEPXHOCTHU
Pa3nen 3. ®usnveckne MeTOAbI MOJYYECHUSI HAHOMATEPUAJIOB

[Tomyu

€HHE HAHOCTPYKTYPHUPOBAHHBIX MaTEPUATIOB METOJIAMH WHTEHCHUBHOW IJIacTHUYe-

ckoit nedopmaruu. Meroasl popMupoBaHust HaHOYAacTUL. MeToabl HaHoauTorpadguu. dOuznye-
CKHE METOABI ITOJIy4eHHUs YIIIEPOIHBIX HAaHOTPyOOK. TexHonormm mosrydeHus: rpadenoconep-
KalUX CYyCHEH3UI METOJIOM CIBUTOBOM 3Kconuanuet rpapura.

Y
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[IpakTuueckue 3aHATUS

[TP010. Peanu3anusi METOAa BaKyyMHO-yTOBOTO PACHBIICHHUS BELIECTBA JUISA MOJIYYCHHS
METAJTIMYECKUX HAHOYACTHIL U YIIIEPOIHBIX HAHOTPYOOK

[TPO11. PaBHOKaHAIBHOE YTIIOBOE ITPECOBAHUE.

ITP012. Kpy4enue nmoi KBa3UTHAPOCTATUYECKUM JIaBJICHUEM

[TP013. Meton monryuenus rpadeHa ¢ HCIOIb30BAHHEM MUKPOBOJIHOBOTO U3ITyUEHUS

[TPO14. Meton nosryderusi rpad)eHa B BHICOKOTPAJAMEHTHOM TE€UEHUU KHUIKOCTU. [IpoTou-
HbI peakTop Tennopa-Kysrra

ITPO15. Metox nony4yenus rpadeHa Ha ObICTpO Bpararomiemcs aucke. Cxema MUKcepa U
BapHUaHTHl MEXaHM3MOB PACCIIauBaHUs YacTULl Tpadura.

JlaGopaTopHbie pabOThI

JIP03. UccnemoBanue mpoiiecca rmorydeHus rpad)eHoBOM CyCIIeH3UH Ha ApOBON METBHHUIIE.

JIPO4. VccnenoBaHue mpoiiecca monydeHus rpad)eHOBOM CycleH3UH Ha CTEPKHEBOM Melb-
HUIIE.

JIP05. HccnenoBanue mpoiiecca moiydeHus: rpadeHOBOM CYCIIEH3MH METOJ0M MEXaHHUYe-
CKOM 3KCoHaIum.

CamocTtosTenbHas padora:

CP018. MonHas nMIUIaHTAIHA.

CP019. Umnantorpadus.

CP020. NonHO-TIIIa3MEHHOE TPABJICHHE TTOBEPXHOCTH

CP021. MonHas uMILIaHTALUSA

CP022. ATOMHO-30H10BO€ MOTU(PHUIIMPOBAHNE

CP023. N30uparenbHbie U CBEPXIIPELU3HOHHBIE METO/IbI TPABJICHUS

CP024. JlazepHble METONIbI CHHTE3a HAHOYACTHUI]: MCIAPEHUE C MPUHYIUTEIHHBIM OXJIa-
XKAeHueM, HOTOIUCCOIUAITHS

CP018. Meton Xammepca

Pa3nen 4. ®u3nyeckne 0CHOBBI COBPEMEHHBIX TEXHOJOTHH MOJYy4eHHUS] HAHOKOMIIO-
3UIMOHHBIX MAaTEPUAJIOB CTPOUTEJIBHOI0 U (PYHKIMOHAILHOIO HA3HAYECHUS.

TexHonornun MOIUGUIIUPOBAHUS CTPOUTENBHBIX MATEPUANOB YIIIEPOJHBIMU HAHOCTPYK-
Typamu. Vcnosnap3oBaHue MOIMMEPKOMIIO3UTHON apMaTyphl IJsl apMUPOBaHMsI OETOHHBIX H3Jie-
nuii. MoaudunnpoBaHue SMOKCUAHBIX CMOJI TpadeHOMOJ00OHBIMA HAHOYACTUIIAMU

[IpakTueckue 3aHATHS

[TP016. CriocoObl BBEICHUS YTIIEPOAHBIX HAHOMATEPHAIOB B OETOH

ITPO17. TTpaBuio cmeceil.

[TP018. ®usuko-MexaHUYECKHE CBOWCTBA HAHOKOMITO3UITMOHHBIX CTPOUTEIbHBIX MaTepHU-
aJioB

ITP019. CriocoObl BBeICHHS YTIEPOIHBIX HAHOMATEPHAIIOB B SIIOKCHIHBIE CMOJIBI.

[TP020. YrnepoaHble MaTepralibl Kak MOIU(UKATOPBI CTPYKTYPHI MOJTMMEPHBIX MaTepHa-
JIOB

[TP021. CBs13b CTPYKTYPHI U (PU3UKO-MEXaHUIECKUX CBOWCTB MOJMMEPHBIX HAHOKOMITO3H-
HUOHHBIX MAaTE€pPHAJIOB.

JlaGopaTopHbie pabOTHI

JIP06. Tlomy4yeHue U uccie0BaHUEe MEXaHMUECKHX CBOMCTB OETOHOB, MOJU(PHUIIMPOBHHBIX
rpaeHOnoTI00HBIMU MaTepHaTaMH.

JIPO7. Tlony4yeHre U WCCIENOBAaHHE MEXAHHMUYECKUX CBOWCTB ATMOKCHUIHBIX CMOJ, MOAH(U-
UPOBHHBIX I'padeHONO0J00HBIMU MaTepUaIaMu

JIPOS. TTomyyeHne 1 uccie0BaHUE TUIACTUYHBIX CMAa30K, COIEpKaIluX rpadeHono1o0HbIe
MaTepHrabl

CamocTtosTenpHas padora:

CP025. Meroapl auCIIEpTHPOBAHUS HAHOAMCIIEPCHBIX HAMOJHUTEIEH B TEXHOJIOTHUHU
(GYHKIIMOHATBHBIX TOJMMEPHBIX MaTepUAIOB

5
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CP026. MeToasl cTaOuIM3alluid HAHOJUCTIEPCHBIX HATOJHUTEICH B TEXHOJIOTUU (YHKIIH-
OHAJIBHBIX MOJIMMEPHBIX MAaTEPUAIIOB

CP027. IlpumeHeHHE YrIepOAHBIX HAHOCTYKTYP JJIS TOBBIIICHUS TEIUIO U AJIEKTPOIPO-
BOJHOCTH OJIUMEPHBIX MaTEPHAJIOB

CP028. CtpykTypupoBaHue OJUMEPHBIX MAaTPHUIL HA MAKPO- K MUKPOYPOBHSX
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. TkaueB A.I'. IIpoMbIlIUIeHHBIE TEXHOJIOTMH W WHHOBamuu. OOOpynoBaHWE UIsI HAHO-
WHIYCTPUU M TEXHOJOTHSI €ro M3TOTOBIICHUs [DIIeKTPOHHBIN pecypc]: yueOHoe mocobue / A. T'.
Tkaues, 1. H. llly6un, A. U. ITonos. - Tam6oB: TI'TY, 2010. - Pexxum moctyma K KHHTE:
http://tstu.ru/book/elib/pdf/2010/tkachev-a.pdf

2. Txaues, A.I'. JInarnoctuka (pu3HKO-MEXaHHUYECKHX XapaKTEPUCTUK HAHOMATEPUAJIOB /
A.T'. Tkaue, .H. lllyoun, A.A. Ilacbko u ap. - Tam6oB.: U3a-so ®I'BOY BIIO TI'TY, 2010. —
Y.1.-96 c.

3. Mapronun B. U. Benenue B HAHOTEXHOJIOTHIO [ DNIeKTpOHHBIH pecypc]: yueOHuk / B.M.
Mapromnun [u ap.]. — DaextpoH. naH. — Cankt-IletepOypr: Jlanp, 2012. — 464 c. — Pexum
nocrymna: https://e.lanbook.com/book/4310. — 3aru. ¢ 3kpaHa.

4. I'onoBun F0.M. OcHoBbl HaHOTeXHONOTUH [DnekTponHnsblil pecype] / FO.U. N'onoun. —
OnekTpoH. gaH. — MockBa: Mamunoctpoenue, 2012. — 656 c. — Pexum pgocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ skpana.

5. TonosuH, FO.1. BBeneHne B HAaHOTEXHUKY [ DJIEKTPOHHBIN pecypc]: yueObHoe mocodue /
FO.U. T'onoBuH. — DnekTpoH. naH. — MockBa: Mamunoctpoenue, 2007. — 496 ¢. — Pexum
nocrymna: https://e.lanbook.com/book/802. — 3ari. ¢ skpana.

4.2. InTepHeT-pecypchl, B TOM 4YHcJie COBPeMeHHbIe NpodeccHOHAIbHbIE 0a3bl JaH-
HBIX 1 HH(OPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Vuuepcuterckas napopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas crcrema «KoHcynpTant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «[ apanT» http://www.garant.ru

ba3a nannbix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCOpus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCcTBA Tpyda M COLUMAJIbHOM  3amuTbl PO
https://rosmintrud.ru/opendata

basa nanubix Hay4uHoit anextponHoii oudianorexn eLIBRARY.RU https://elibrary.ru/

baza nannbIx mpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPY/a U COLUATBHOMN 3alU-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl aHHBIX MUHHCTEPCTBA 9KOHOMUYECKOTo pa3sutus PO http://www.economy.gov.ru

ba3a oTkpeITEIX naHHbIX Pochuamonutopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3a naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpOHHO-OMOMMOTeUHas cuctema «IbC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 25eKTpOHHO-OMOMHnoTeunoi cuctembl TI'TY http://elib.tstu.ru

®enepanibHas rocyaapcTBeHHas nHpopmannoHHas cucreMa «HarmoHnanbHas 3J1eKTpOHHAS
6ubnuorexa» https://H36.pd

HanmonansHbIil mopTai oHaaiiH 00yuenus «OTKpbiToe 0Opa3zoBanue» https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

Odunnanbubiii cailt denepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryJIHpPOBAaHUIO U MET-
posoruwu http://protect.gost.ru/
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Pecypchl 2neKkTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipe-
CTaBJICHBI B JIOKAJIbLHOM HOpPMaTUBHOM akTe «llonoxkeHune 00 3MeKTpOHHOW HH(POPMAIIMOHHO-
oOpa3zoBatenbHOil cpesie TaMOOBCKOIO rOCy1apCTBEHHOTO TEXHHUUECKOTO YHUBEPCUTETA.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPChI, K KOTOPBIM oOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJI MCIIOJIb30BAHMS MHBAIMJIAMHU U JIMIAMU C O'PAaHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3JI0POBbsI, IPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHUBEPCUTETa B pasjene «YHH-
BepcuteT»-«CBenenus 006 o0pa3oBaTeabHONM OpraHu3zanun»-«MarepuanbHO-TEXHUYECKoe oOec-
NIeUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCay.

CaeneHus 0 JIMIIEH3MOHHOM MPOrpaMMHOM OOeclieueHUH, UCIOIb3yeMOM B 00pa3oBaTesb-
HOM TIpoIlecce, MpeACTaBlIeHbl Ha OQHUIMAIbHOM caiiTe yHHBEpcHTeTa B pasaene «OOpa3oBa-
Hue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHoOe 0OecrieueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

Mertonuka npenogaBaHus AUCUUILUIUHBI «DU3MYECKHE OCHOBBI COBPEMEHHBIX TEXHOJIOTHI
MOJIYYeHUS] HAHOMATEPHUAIOBy MPEyCMaTPUBACT MPOBEJACHUE JICKIUH, 1a00paTOPHBIX U Mpak-
THYECKHUX PabOT, CAMOCTOSTEIBHYIO PA0OTy CTYACHTOB. TeKyIuii KOHTPOJIb 3HAHUW CTYJEHTOB
OCYIIIECTBIISIETCS] C MCIIOJIb30BAHUEM JKCIIPECC — OMPOCOB U 3alIUT JabopartopHbIX paboT. Uto-
TOBOM (pOpMO¥ KOHTPOJIS IO KYpPCY SABJSAETCS SK3aMEH.

Kaxxnas nexuust CONEpKUT JIOTHUECKH 3aBEPIICHHYI0 WH(GOPMAIUIO IS MOCIEAYIOMIETO
MIPOBEICHUS JIa0OpaTOpHOU paboThl. [ TaBHOM 3amadeli JEKIHUHA SBISICTCS ONpPEAe/ICHUE HaIlpaB-
JICHUS] U3YYCHHUS JaHHOTO Kypca M0 KOHKPETHOW TeMe, (hopMHpOBaHHE KOHIENTYAIbHBIX TEO-
PETUYECKUX 3HAHMM, TO3BOJISIIOIIUX CTYJCHTAM CAMOCTOSITEIbHO U3YUYHUTh JIOMOJTHUTEIbHBIC Ma-
TEpPHAIBI C YYETOM CHCHU(PUKHA WX HAYYIHBIX M MPO(PECCHOHAIBHBIX MHTEpEcOB. JIeKIus, Kak
MIPaBUJIO, CTPOUTCSI B COOTBETCTBHUHU CO CJIEAYIOLIEH TUIIOBOM CXEMOM:

- BBEJICHHUE, B KOTOPOM IpEJCTaBiIeHa MOAO0PKA TEOPETUUECKUX U MCTOPUUECKUX CBEe-
HUU 110 U3y4aeMO TeMe JIEKIIHH;

- IOCTAaHOBKA 3a/1a4d, COJEpkKauasi MPaKTUYECKUE MTPUMEPBI U JIOTUYECKUE MPEINOCHUIKA
MOCJIEIYIOLIUX METOJUYECKUX U METOIOJIOTHYECKUX TOJI0KEHHUI;

- MPAKTUYECKHUE PEKOMEHIAIMU, OOBEIMHEHHBIC 110 HAMPABICHUSAM U CIIOCO0aM pEeIICHUs
MTOCTaBJICHHOM MPOOJIEMEBI - B BUJIC KOHKPETHBIX PEIICHHH, IPUEMOB U METOJIOB;

- KpaTKoe 00OOCHOBAaHHME PEKOMEHAAINH, IPEICTaBIIeMOe, KaK MPaBUIIO, B BUAC NEPEUHS
HOPMAaTHUBHO-IIPABOBBIX MPEANOCHUIOK, SMIUPUUYECKUX M HAYUHBIX JAHHBIX, MOATBEPKIAIOIINX
MIPAaBOMEPHOCTh MPEAJIAraeMbIX JECHCTBUN;

- BBIBOJIBI M O0OOIIIEHHUSI, TOMOTAIOIINE 3aKPETUTh U3YUYECHHBII MaTepHall, MpeCcTaBlIseMble
B BHU/JIE€ KJIFOUEBBIX MOHATUNA U TIEPEYHS BOIIPOCOB ISl CAMOCTOSATENBHOTO U3YYEHUS U MTOJTOTOB-
KM K IPAKTUYECKUM U CEMUHAPCKUM 3aHSTHSIM.

B nemsx maTeHCHbuUKanuu nporecca 00ydeHuUsI IMUPOKO MUCIOJIb3YIOTCSI aKTUBHBIE METO-
bl O0Oy4YeHUsS! B BUJEC CEMUHAPCKHUX 3aHSATHI MO OCHOBHBIM T€MaM AMCUUILTHHBI, 00CYXIeHUE
CUTyallHl C HMCIOJIb30BAHUEM MYJIbTUMEIUNHBIX cpeacTB. HeoTbemiemMon 4acThiO H3y4EeHUS
TUCITUTLIIMHBI SBIISETCS YMEHUE padoTaTh CO CIIPAaBOYHON U HOPMATUBHOM TUTEPATYPOH.

Pexomenpayrorcs crenyromue GopMbl KOHTPOJISI TEKYIIEH YCTIEBAEMOCTH CTYICHTOB:

MEpUOINYECKas IPOBEPKA KOHCIIEKTOB JIEKLIN;
KOHTPOJIBHBIN OMPOC CTY/ICHTOB Ha JIEKIUSIX U JJa0OPaTOPHBIX paboTax;

IIPOBEpKa MOJHOTHI U KauyeCTBa BBIIIOJIHEHHUS 3aJaHU HA CaMOCTOSITEIIbHOE U3YUYEHHUE OT-
JIETTbHBIX BOIIPOCOB M TEM 0 PEKOMEHAOBAHHOW JIUTEpPATypE.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Jliss KauecTBEHHOro 00pa3oBaTEIBHOIO IMPOIEcca MO BCEM BUAAM YYEOHBIX 3aHATHN B
paMKax JUCLHUIUIMHBI MCIOJB3YIOTCA ayAUTOPHH, KaOMHETHI U J1abopaTOpUH, OCHAIEHHbIE He-
00X0JIMMBIM CIIEUAIM3UPOBAHHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM:

HaumMmeHoBaHue crienuagbHbIX
oMelIeHu I

OCHAaIIIEHHOCTD CIIEIUAILHBIX IIOME-
11 (307044

[epeveHs TUIICH3MOHHOTO MPOTrPAMMHO-
ro obecrieueHus / PeKBU3UTHI MOATBEP-
JKTAOIIET0 TOKYMEHTA

1

2

3

VYueOHble ayAuTOpUH AJIsl TPOBeE-
JICHUS 3aHATHH JEKIIMOHHOTO TUIIA

Meobernb: yuebHas MeOenb

TexHuueckue cpeacTBa: 3KpaH, Mpo-
eKTop

YyebHas ayauTopusi ISl MpOBe-
JICHUSI  3aHATUH  JICKI[MOHHOTO,
CEeMUHAPCKOTO THUIIA, TPYIIOBIX U
WHUBHUIYAIbHBIX KOHCYJIbTALHUH,
TEKYIIEro KOHTPOJSI M MPOMEKY-
To4HOM arrectaruu (146/J14)

MebGenb: yueOHas Mebeb

Texunueckue cpeacTBa: 0CKa,
JKpaH, HaCTOJbHBIH TOKapHO-
BUHTOPE3HBI CTAHOK, TUIIOBBIE Je-
Talyd MallMHOCTPOUTEIBHBIX IPOU3-
BOJICTB: Ballbl, 3yOuaThle KoJeca,
BTYJIKH, (DJIAHIIBI, JUCKH

HayuHno-uccnenoBatensckas
nabopatopus (146/J13)

MebGenb: yueOHas Mebeb

Kommnexr CIIELUAIU3UPOBAHHOU
MeOemnu: 1abopaTOpHBIC CTOJIBI, KOM-
NBIOTCPHBIC CTOJIbL

TexHuyeckue cpeacTBa: JUIKOTOP,
cnekrpodoTomerp, porarop, pH
MeTp, ¢uroopar, meHTpudyra, Mar-
HUTHAsI MEIIAJIKA, BECHI

MS Office, Windows / KoprioparusHsie
aKaJeMHYeCKIe JIHIECH3UH OeCCPOUHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2009-2011 / Beccpounas JIu-
nensust Nel110000006741 [lorosop
Nel11580/VRN3/35-03/120 ot
26.06.2009r.

[porpammusiii kommieke T-FLEX / JIun-
uen3us NeODE36697 6eccpounast roc.
koHTpakT Ne53-B/TC-2009/35-03/105 ot
10.06.2009r.

st caMOCTOSITENbHON paboThl 00YYArOIIUXCS MPETyCMOTPEHBI MOMEIICHUS, YKOMILIEK-
TOBaHHBIE CIHEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO MHGOP-
MallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaunmeHnoBaHue noMenieHui

CaMOCTOATENIFHON PabOTH 00yJarOUINXCs

JJIA

JaIOIUXCS

OcHaIeHHOCTh IOMEIIEHUH 1S
CaMOCTOSATENIFHON paboTHI 00y-

IlepeueHb NULIEH3MOHHOTO NPO-

rpaMMHOro obecneuenus / Pex-

BU3UTHI IIOATBEPKIAALOIIETO JO-
KyMeHTa

1

2

3

Yuraneusit 3a1 Hayunoit 6nbmmorexn TT'TY

Mebens: yuebnas mebens

K UHGOpMaAyUoHHO-

Wi-Fi)

KomMmmiexT cnennann3upoBaHHON
MeOeIn: KoMnblomepHbie CMo.bl
TexHUueckue cpecTBa: KOMNbIO-
MepHAs MEXHUKA ¢ NOOKIIOYeHUeM

KOMMYHUKAYUOHHOU cemu « Hn-
mepHem» u O0OCMYNoM 8 3J1eK-
MPOHHYIO UHPOPMAYUOHHO-
obpaszosamenviyio cpedy oopaszo-
8amMenbHOU Opeanu3ayul, eeod-
Kamepul, KOMMYHUKAYUOHHOE
o0bopydosanue, obecneuusaioujee
docmyn K cemu unmepuem (npo-
600HO€e coeduneHue u becnposoo-
HOe coeOuHeHUe N0 MEeXHOIOSUU

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 Jlnnensus
Ne49487340

KomnsroTepnslii kiace
(aym. 333/A)

Mebenb: yaeOHas MeOeib

KoMIuiexT cnennaan3upoBaHHON

Microsoft Windows XP JIunen-
3ust Ne44964701

— 10—
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Mebenu: kommbroTepHsie croiasl  |[Microsoft Office 2007 JIunensus
Texunueckue cpeacTna: komnbio- |(Ned4964701

TepHasi TEXHUKA C MOAKIIOYCHHEM
K MH()OpPMAaLMOHHO-
KOMMYHHUKAIMOHHOH ceTn «H-
TEPHET» U JOCTYIOM B 3JICKTPOH-
HyI0 HH)OPMAIIMOHHO-
00pa3oBaTenpHYIO Cpeay 00pazo-
BaTEeNFHON OpraHM3anuy, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBanue, oOecrieynBaroee
JOCTYII K CETH HHTEPHET (TIpo-
BOJIHOE COeANHEHUE U Oectpo-
BOJIHOE COCANHEHHUE M0 TEXHOJIO-
run Wi-Fi)
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXXCHUS PE3YIIBTATOB O6y‘leHI/IH 10 JUCHUIINIMHE OCYHICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)i(yTO‘-IHOﬁ aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
NOJTHEHHUs TaOOPaTOPHBIX paboT. MeponpusaTHs TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH MPHBEICHBI
B TaOnuie 7.1.

Ta6ymma 7.1 — MeponpusTus TeKyIero KOHTPOJIs YCIeBaeMOCTH

0603-
HaumenoBanue dopma KOHTPOJIS
HayeHue
HccnenoBanme CTPYKTYpPHBIX XapaKTEPUCTUK TpadeHOnoa00- 3auTa
JIPO1 |HBIX MaTepHaIoB METOAOM CIIEKTPOCKOIMHH KOMOUHAITMOHHOTO
paccesHus
P02 HccnenoBanue CTpyKTYpHBIX XapaKTEPUCTHUK rpad)eHOBBIX 3almTa
HAHOIUIACTUHOK METOZI0M PEHTT€HOCTPYKTYPHOTO aHaI13a
1IP03 HCCJIGI[OB&EII/IG rpoliecca nojyueHust rpad)eHOBON CYCIICH3UN 3anuTa
HAa I1apOBOW MEJbHHUIIE.
TIP04 HCCJIGI{OB&HI/IGV rpoliecca nojyueHust rpad)eHOBON CYCIICH3UN 3anuTa
Ha CTEPKHEBOU MEJIbHUIIE.
TIPS UccnenoBanue nporiecca mosrydeHus rpadeHoBOM CyCrieH3un 3anuTa
METOZOM MEXaHHUECKOM IKChOoTHauN
P06 [TonmyueHue u uccieq0BaHNE MEXaHUUYECKUX CBOWCTB OETOHOB, 3aluTa
MOJTU(UITMPOBHHBIX pad)eHONOJOOHBIMU MaTepUaIaMu
[Tonmyuenue u uccnenqoBaHNe MEXaHUYECKMX CBOMCTB MOKCH/I- 3aImTa
JIPO7 |HBIX cMOJ, MOTU(HUIIMPOBHHBIX Tpa@eHONOJ00HBIMU MaTepra-
JIaMH
P08 [Tonydyenue u uccnea0BaHNE IIACTUYHBIX CMA30K, COIepKa- 3almTa
MX rpadeHonogo0HbIe MaTepUalIbl

7.2. IIpoMekyTOYHAS aTTeCTAILUS
@®opMBbI TPOMEKYTOUHOHN aTTeCTaIllH 10 AUCLUUIIIIMHE IPUBEACHBI B Ta0nuie 7.2.

Tabmuma 7.2 — @opMbl TPOMEKYTOUYHOM aTTeCTAIIIN

0603- ®dopma
Ounas
HaueHUe OTUYETHOCTHU
Ok301 DK3amMeH 3 cemecTp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenouynsblie cpeacTrea

OHGHO‘IHBIG Cpe€acTtBa COOTHECCHBI C pE3yjibTaTaMU 06yqu1/1>1 110 JUCHUIIJIMHC U1 MHAHNKa-

TOpaMH JOCTHIKCHUA KOMHGTGHHI/Iﬁ .

NA-2 (ITK-2) Onpenesisier MeXaHUYeCKUE M IKCILIyaTAMOHHbIE CBOMCTBA HAHOCTPYKTY-

HPOBaAHHBIX MaTEepuajaoB

PesynbraTel 00y4deHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

UCIOJb3YyeT 3HaHUs (U3NYECKUX OCHOB MOJTY4YEHHUSI HAHOMATEPHUAIOB
B 00J1aCTH MHKEHEPHBIX HAHOTEXHOJIOTUI

Ox301, JIP03, JIP04, JIPOS

JIEMOHCTPUPYET HaBBIKM IIOMCKA CIIPAaBOYHOM, TEXHUYECKON M Hayd-
HOU MH(POPMALIUHU B 00J1aCTH HAHOTEXHOJIOTHIA C HCIIOJIb30BAaHHEM
MH()OPMAIIMOHHBIX KOMITBIOTEPHBIX CHCTEM

9k301

bopMynupyeT 3a1aHue Ha BBIIIOJHEHUE IPOSKTHBIX Pa0dOT /JIs U3ro-
TOBJICHHSI M3JICJIAN PAa3IMYHOTO KOHCTPYKIIMOHHOTO U ()yHKIIMOHAIb-
HOT'O HA3HAYEHHUs, COACPKANIUX HAHOMATEPUAJIbI

JIP06, JIPO7, JIPO8

BBITIOJIHACT SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/If/'I B obJracTu HWHKCHCP-
HBIX HAHOTEXHOJIOTHUH

JIPO1, JIPO2

HCIOJIb3YET CPEICTBA U3MEPEHUS, MOHUTOPUHIA U KOHTPOJISI Xapak-
TEPUCTHK MPH MO0JIyYeHUH HAHOMATepUaJIoB (PU3MYECKMMH METOAAMU

JIPO1, JIPO2, JIPO3, JIP04,
JIPOS, JIPO6, JIPO7, JIPOS

HCIIOJIB3YCT Pa3JIMYHBIC MCTOAMWKH IMOJYUCHHSA HAHOMATCPHAJIOB

Ok301, JIPO3, JIP04, JIPO5

Bomnpocsr k 3amute 1aboparoproii padotsr JIPO1
1. Kakue marepuaisl OTHOCATCS K Kj1accy TpapeHonoJOOHbIX?

2. Yem xapaktepusyercs cMmelleHue nuka 2D B rpageHonogo0HbIX Maepraiax?
2. B yem 3axitoyaercss mpoO MOATOTOBKA oOpasla Juis UCCIEIOBaHMUS Ha CHEKTPOMETpe

DXR Raman Microscope?

3. O0wsicuuTe HazHavyeHue crnekTpodoromerpa DXR Raman Microscope.

4. [losicHuTe 006J1aCTh MPUMEHEHUS CIIEKTPOMETPA.
5. KakoB nops10k npoBeieHNs U3MepeHus?
6. [Tosicante puHIHT PabOTHI CIEKTPO(hOTOMETpA.

8. Ha xakmx JJIMHaxX BOJIH Bo36y>1<na10mero Jla3epa pa60TaeT paMaHOBCKI/Iﬁ CIICKTPOMETP

DXR Raman Microscope?
Bomnpocs! k 3amuTe nadbopatopHoii padotst JIP02
1. HazoBuTe napaMeTpbl KpUCTAJUIMUECKOH perieTku rpagura?

2. Kak m3MeHseTcs MEXKIIIOCKOCTHOE pacCTOAIHUC TP YMCHBIICHUHN YHCJIa CIIOCB B rpa(be-

HOBBIX HAHOIUTACTUHKAX?
3. Onuumre siBJaeHUE TUPPAKIIHH.
4. Yro Takoe TUpaKIMOHHBIN MakCUMyM?
5. OT 4ero 3aBUCUT HUHTEHCUBHOCTh TUKOB PEHTIE€HOIPAMMBI?
6. Onummre npuHIM padoTel Audpakromerpa dudpeit —401.
Bomnpocsl k 3amute gabopatopHoii padots JIPO3
1. OnummTe MeXaHu3M KUAK0(PA3HOTO pacciianBanus rpadura?
2. Kaxkas cuna «cBsi3pIBaeT» rpa)eHOBbIE €10 B rpadure?
3. O0bsicHUTE PUHLIUIT Pa0OTHI TJIAHETAPHON MeNbHUIIE.

4. BnusieT aM CTPYKTypa yacTULl rpadura Ha Mpolecc MOoTydeHus rpadeHOBBIX HAHILIA-

CTUHOK?

5. OnumTe npuHIMI padoThl ITaHeTapHOW MenbHUIlB Pulverizette 5.
6. [lns1 gero Hy»HO EHTPU(PYTrUPOBATH MOTYUYCHHBIN PacTBOp Irpad)eHOBOM CyCTICH3UH ?

Bomnpocsl k 3amute nabopatopHoii padotsr JIP04

13—
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1. Kakue matepualibl OTHOCATCA K KJIACCy YITIEPOJHBIX HAHOMATEpHUaIoB?

2. OnuImuTe TPUHIIUT JCHCTBHS CTEPKHEBON MEIIbHHUIIBI.

3. B ueM 3akirouaercs poiib CHIIBI TPEHUS B IIpolecce KuaKo(ha3HOi CABUTOBOM 3KCOIU-
aru rpagura’?

4. Kakue napameTpbl HEOOX0IMMO KOHTPOJIMPOBATH MIPH MOTy4yeHUH rpadeHa Ha cTeprKHe-
BOM MenbHUIE?

Bormpocs! k 3amute 1aboparopHoit padotsl JIPOS

1. Onumure KOHCTPYKIIMOHHBIE OCOOCHHOCTH POTOPA B YCTAHOBKE MEXaHUYECKOW 3Kcho-
Jyanyu rpadura.

2. CKOJIBKO OTBEPCTUI UMEET CTaTOP U KAKOB HX JTUaMeTp?

3. Yem o0ycIioBIIEH BEIOOP METOIOB TUATHOCTUKH T'PaEHOBBIX CYCIICH3UMN?

4. HazoBuTe JBa OCHOBHBIX (haKTOpa BIUSIONIMX Ha MHTEHCU(DUKAIIMIO Mpoiiecca 3KCHOoIn-
anuu.

Bompocsr k 3amure rabopatopHoii padoTst JIPO6

1. Kakuie npoMbIIIIIEHHBIE METObI TTOyueHus Tpad)eHa Bbl 3HAECTE U OMULINTE UX?

2. OnummuTe METOIMKY BBEACHHS IPa(CHOBBIX HAHOIIACTHHOK B IIEMEHT.

3. Kak ocymecTBIsIFOTCS UCIBITaHUS 00PA3I0B HAa TPEXTOUYCUHBII U3TU0?

4. I'me MOTYT IPUMEHSTCSI HAHOKOMIIO3UIIMOHHBIE CTPOUTEIBHBIE MAaTEPUAITBI?

Bormpocs! k 3amuTe nadoparopHoii padotsr JIPO7

1. OnuumuTe NpOMBIIITIEHHBIN CLIOCO0 MOJYYEHUs AIOKCHIHBIX CMOJI?

2. Kakumu npeumyiecTBaMu 0071a/1at0T OTUMEPHBIE KOMIIO3UTHI, COJIEPKaIIie yriIepoa-
HbI€ HAHOMAaTEpPHAaJIbI.

3. Ha xakoM npubope OCYIIEeCTBISAETCS HCTBITaHUs 00pa3lioB HA YIapHYIO BSI3KOCTh U Ka-
KOBa €ro TOYHOCTh?

4. Kakue crnocoObl MOAU(DUIIMPOBAHUS STTOKCUAHBIX CMOI TpadeHOBBIMU HAHOCTPYKTYpa-
MU BBI 3HaETE?

Bomnpocsl k 3amute 1abopatopHoii padotsr JIPOS

1. JTaiiTe kKmaccu(pUKAIUIO TUTACTUIHBIX CMA30K?

2. Kakas ocHOBa (Maclio) HCToib3yeTcs: B TabopaTopHOU paboTe A monydeHus rpadeHo-
COJIEpXKAIINX IJTACTUYHBIX CMA30K?

3. Ha kakoM npubope ocyniecTBIseTcs UCIBITaHUS 00pa310B IUIACTHYHBIX CMA30K?

4. Kakuie mprcaKy ¥ HAITOJHUTEIH IUIACTUYHBIX CMA30K BBITYCKAIOTCS B MPOMBIIIIICHHBIX
Mmacirabax?

Teopernueckne Bonpocsl kK sk3ameny k301

Bo3nukHOBeHHe HaHOTeXHONIOTMHU. OCHOBHBIE MOHATHUSA, 33J1la4¥ U MOTHUBALIUU. TeXHOJIO-
THYECKUE MOJAXOJbl, peaju3yeMble s IMOJy4eHUs HaHOMpoayKuuu. KoHuenuus pa3BUTHSA
HAHOTEXHOJIOTUH.

[TpakTHyeckue 3aHATHS

ITPO1. TexHONMOTUH «CBEPXY-BHU3)

ITP02. TexXHOJIOTUN «CHU3Y-BBEPX»

[TP03. Knaccudukaius TeEXHOJIOTUN OTy4YeHUs] HAHOMAaTepHUajoB

ITP04. ITpuMeHeHEe HAHOTEXHOJIOTHI B COBPEMEHHBIX ITPOU3BOJICTBEHHBIX MPOLIECCAX

CamocrosiTenpHas padora:

CPO1. HayuHoe MUpOBO33pEHHE, HAHOMHUP U HAHOTEXHOJIOTHSI

CPO02. HcToprueckrue Hayajla HAHOTEXHOJIOTUH

CPO03. IIepexon OT MUKPTEXHOJIOTUU K HAHOTEXHOJIOTHH

CP04. OcobeHHOCTH HAHOPA3MEPHOTO COCTOSHUS BEIIECTBA

CPO5. I1poGema 4uCTOTHI MaTepHala U BEIIeCTBa

CP06. ITpobaema 4uCTOTHI TOBEPXHOCTH

CPO7. IIpoGiema YMCTOTHI TPOU3BOICTBEHHBIX TTOMEIICHHIA

14—
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CPO08. IIpobaema 1mepoxoBaToCTH MOBEPXHOCTH

Pa3nes 2. MeToasbl uccjief0BaHNs, AaHAJIM3A M aATTECTALMI HAHOMATEPHAJIOB

OnexkTpoHHass MUKpockonwus. Judpakinuonnsiii anamu3. CrieKTpaibHbIE METOIbL. MeTO b
OIIpENIENIEHUS pa3MEPOB HAHOYACTHII.

[TpakTrueckue 3aHATHS

ITPOS. ATOMHO-CHUJIOBasi MUKPOCKOIIUS

[TP06. Cxanupyroniasi TyHHEJIbHasi MUKPOCKOITHS

ITPO7. DnexTpocuinoBas 30HI0Basi MUKPOCKOIIHS

[TPO8. MaruuTHO-CHIJIOBasi 30H10Basi MUKPOCKOIIHSI

ITP09. Pa3pemaromias ciocoOHOCTh, MOTPEITHOCTH, UCKAKEHUS U apTe(haKThI

JlaGopaTopHbie pabOThI

JIPO1. HccnenoBanue CTPYKTYPHBIX XapaKTEPHCTHK IrpadeHONo00HBIX MaTepPUAIIOB METO-
JIOM CIIEKTPOCKOITMHM KOMOMHAIITMOHHOTO PACCEsTHUS

JIP02. VccrnenoBanue CTPYKTYPHBIX XapaKTEPUCTHK IpadeHOBBIX HAHOIIACTUHOK METOIOM
PEHTICHOCTPYKTYPHOTO aHAJIN3a

CamocrosiTenbHas padora:

CP09. Cencopsl pa3InyHOr0 Ha3HAYEHUS

CP010. AToMHBIC MaHUITYJISIIUH U AU3aiH, HAHOIUTOTpadus

CPO11. CunoBoif HAHOTECTUHT IPUIIOBEPXHOCTHBIX CIIOEB

CPO012. MeTozp! TeCTUPOBaHUS JIOKATbHBIM Harpy>K€HUEM

CPO13. OcHOBBI TEXHUKH HAHOMHJICHTUPOBAHUS

CP014. MadopMaTUBHBIC BO3MOXHOCTH HAHOWHICHTHPOBAHUS

CPO015. Ananu3 auarpaMM HarpyeHus IpU HAHOMHIEHTUPOBAHUU

CPO016. Koppekius pe3yJbTaToB TECTUPOBAHUS B HAHOUHICHTUPOBAHUH

CPO17. ITpueMbl MCHOIB30BAaHUS CHJIOBOTO HAHOTECTHHIA B UCCIICJOBAHMSIX MEXaHHYE-
CKUX CBOMCTBa OBEPXHOCTHU

Pa3nen 3. ®usnyeckue MeToAbl MOJTy4eHUsI HAHOMATEPHAIOB

[ToryueHne HAHOCTPYKTYpPUPOBAHHBIX MaT€pUaAIOB METOJIaMU HHTEHCHBHOW ILIacTUYe-
ckoit gedopmarun. Meroasl popMupoBaHust HaHOYacTUL. MeToabl HaHoauTorpaguu. duznye-
CKHM€ METOJbl MOJYYEHUS YITIEPOAHBIX HAaHOTPYOOK. DIEKTPOCHUHHUHI. TexHoIoruu mnomyde-
HUS rpad)eHoCcoAepIKaIlINX CYCIIEH3UIH METO/IOM CIBUTOBOM 3Kcdoaunanueil rpapura.

[IpakTueckue 3aHATHS

ITP010. Peanu3anus meToga BaKyyMHO-AYTOBOTO PACIbUICHHs BEILECTBA VIS MOIYYEHUS
METAJTIMYECKUX HAHOYACTHIL U YIIIEPOIHBIX HAHOTPYOOK

ITPO11. PaBHOKaHaIBHOE YTII0BOE IIPECOBAHUE.

[TP012. KpyueHue nos KBa3uruIpoCTaTHYECKUM JaBJICHUEM

[TP013. Meron noxydenus rpadeHa ¢ HCIoIb30BAHNEM MUKPOBOJIHOBOTO U3IYYEHUS

[TP014. Meton nonydyenus rpadeHa B BBICOKOTPaIMEHTHOM TEUYEHUU >KUAKOCTH. [IpoTou-
Hbli peakTop Telnopa-Kyarra

[TP015. Meton nonmyueHust rpadeHa Ha ObICTpO Bpamatoniemcs gucke. Cxema MUKcepa U
BapHAaHTHl MEXaHU3MOB pacCIanBaHUs YaCTHUI] TpaduTa.

JlaGopaTopHbie pabOTHI

JIP03. HccnenoBanue npoliecca norydyeHus rpadeHoBOM CyCIeH3UHU Ha IapOBOM MEJTbHUIIE.

JIP04. UccnenoBanue mporiecca mojiydeHus rpad)eHOBOM CYCIIEH3WH Ha CTEP>KHEBON MEIlb-
HUIIE.

JIPOS. UccnenoBanue mporiecca MojiydeHus TpadeHOBOM CYCTIEH3WH METOJOM MEXaHH4e-
CKOM 3Kc(homranum.

CamocrosiTenpHas padora:

CP018. Monnas uMILIaHTaIH.

CP019. UmnmarTorpadusi.

CP020. MoHHO-TIIIa3MEHHOE TPaBJIEHHUE TOBEPXHOCTU
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28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUID

CP021. MouHas uMIuiagTanus

CP022. ATOMHO-30H10BO€ MOIU(PHUIIMPOBAHNE

CP023. 130upatenbHble U CBEPXIPEIIM3NOHHBIC METOAbI TPABJICHUS

CP024. JlazepHble METO/bl CHHTE3a HAHOYACTHUIL. MUCIAPEHUE C MPUHYIUTEIBHBIM OXJia-
KaeHueM, hoToaNCCOIUAIIS

CP018. Meton Xammepca

Pazgen 4. ®dusnyeckne 0OCHOBBI COBPEMEHHBIX TEXHOJIOTH MOJYYeHUS HAHOKOMIIO-
3UIUOHHBIX MATEPHAJTIOB CTPOUTEJIHLHOI0 M (PYHKIIMOHAJBLHOI0 HA3HAYEHHU .

TexHonoruun MOIUGUIMPOBAHUS CTPOUTENIBHBIX MATEPUAIOB YIIIEPOAHBIMU HAHOCTPYK-
Typamu. Mcrnonbp30Banue MoJMMEpKOMIIO3UTHONW apMaTyphl JJIsl apMUPOBaHUS OCTOHHBIX H3J1e-
nuil. MoauduuupoBaHue SNO0KCUAHBIX CMOJI TpadeHONOA00HBIMA HAHOYACTHIIAMHU

[IpakTrueckue 3aHATUS

[TP016. Crioco6bl BBeZIeHHS YTIIIEPOJHBIX HAHOMATEPUaIoB B OETOH

ITPO17. TIpaBuio cmeceil.

[TP018. ®u3uko-MexaHUYECKUE CBOWCTBA HAHOKOMITO3UIIMOHHBIX CTPOUTEIbHBIX MaTepU-
ajioB

[TP019. Crioco6b! BBeZIeHHS YTIIEPOIHBIX HAHOMATEPUATIOB B SNIOKCHIHBIE CMOJIBI.

[TP020. YriepoaHsle MaTepuaibl Kak MOAU(PHUKATOPHI CTPYKTYPHI MOJIMMEPHBIX MaTepua-
JIOB

[TP021. CBs13b CTPYKTYPHI U (PU3UKO-MEXaHUUIECKUX CBOWCTB MOJMMEPHBIX HAHOKOMITO3H-
[IUOHHBIX MaTEPUAJIOB.

JlaGopaTopHbie pabOThI

JIP06. [Tony4yenue u uccieI0BaHHE MEXAaHUYECKHX CBOWCTB OETOHOB, MOAU(PHUIIMPOBHHBIX
rpadeHonoI00HBIMU MaTepUaTaMH.

JIPO7. Tlony4yeHue U WCCIEeIOBaHHE MEXaHHMUYECKUX CBOMCTB ATMOKCHUIHBIX CMOJ, MOAH(U-
LUPOBHHBIX I'padeHONO0J0O0HBIMU MaTEpHUaIaMu

JIPOS. TTomyyeHne U ucciae0BaHUE TUIACTUYHBIX CMa30K, COJEpKaIIUX rpadeHono1o0HbIe
MaTepHuabl

CamocrosrenbHas padora:

CP025. Meroapl auCNEprUpPOBAaHUS HAHOAMCIIEPCHBIX HAMOJHUTENIEH B TEXHOJIOTHUU
(GYHKIIMOHATBHBIX MOJMMEPHBIX MaTepUAIOB

CP026. Metoap! cTabuian3aui HAHOAUCIIEPCHBIX HAIOJHUTENEH B TEXHOJIOTHH (DYHKIIH-
OHAJIbHBIX MOJIMMEPHBIX MaTE€pPUAJIOB

CP027. IlpuMmeHeHue YIiepoJHbIX HAHOCTYKTYpP JUISl TOBBIIMIEHUS TEIUIO U 3JIEKTPONpPO-
BOJHOCTH OJIMMEPHBIX MaTEpHAJIOB

CP028. CtpykTypupoBaHH€e MOJIUMEPHBIX MaTPUI] HA MaKpO- U MUKPOYPOBHSIX

1. Bo3HukHOBeHHE HaHOTeXHOJIOTHH. OCHOBHBIE TIOHSTHS, 33]Ja4l ¥ MOTHBAIUH.

2. TexHOJOTMYECKHE MOAXO0/IbI, peaTn3yemMble I NOody4YeHus: HaHonmpoaykiuu. Konmen-
WS pa3BUTHS HAHOTEXHOJIOTHH.

3. Knaccugukarus TeXHOJIOTUH MOJTy4yeHHs] HAHOMaTepUaJIoB.

4. IlpuMeHeHne HAHOTEXHOJIOTHI B COBPEMEHHBIX MMPOU3BOCTBEHHBIX MTPOIECCaX.

5. Meto/ipl uCCNeIOBaHMs, aHATIN3a U aTTeCTallMl HAHOMaTEePHAaJIOB.

6. MadopmaTBHBIE BO3MOXHOCTH HAHOMHICHTHPOBAHUSI.

7. PaBHOKaHaJIbHOE YTIJIOBOE IPECOBAHUE.

8. Kpydenue o KBa3UrHAPOCTATUYECKIM JaBICHHEM.

9. Metoipl (hOpMUPOBaAHHS HAHOYACTHUI]

10. Metonbl HaHOTHUTOTpaQUH

11. ®usznueckue METO bl MOTYUYECHHUS YIIIEPOAHBIX HAHOTPYOOK.

12. Texuosoruu moaydeHus TpadeHOCOoAEpKAMUX CYCIEH3UH METOJOM CIBHUTOBOM
skcdonnanueit rpadura.
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13. Meton nonmyueHus rpadeHa ¢ UCIoJIb30BaHUEM MUKPOBOIHOBOIO U3TyUYCHHUS.

14. Meton nmonyuyeHus rpadeHa B BBICOKOTPAJUEHTHOM TE€YEHUH >KUAKOCTH. [IpoTouHbIi
peaktop Teitnnopa-Kyarra.

15. Pasmepusbie 3¢ GeKThI.

16. Texnomnorun MoaUGUIUPOBAHUS CTPOUTEIBHBIX MATEPHUAJIOB YIJIEPOJHBIMU HaHO-
CTPYKTypaMH.

17. Vcnonp30BaHue MOJIMMEPKOMIIO3UTHON apMaTypbl JIJIsl apMUPOBAaHUSI OETOHHBIX H37e-
JIAH.

18. MoaudunupoBanue SMOKCHIHBIX CMOJ TpadeHONO00HFIMI HAHOYACTHUIIAMH.

19. MonHo-1I1a3MEeHHOE TPABJICHUE TIOBEPXHOCTH.

20. MonHnas uMIUIaHTauSl.

21. DNEeKTPOCTIMHHUHT.

22. Meron nonydenus rpadeHa Ha ObICTPO BpaIArOIIEMCs JHCKE.

23. Cxema MUKcepa B BapUaHThl MEXaHU3MOB pacCllanBaHUs YacTHIl TpaduTa.

24. CTpyKTypupOBaHUE MOJUMEPHBIX MAaTPUIl HA MAaKPO- U MUKPOYPOBHSIX

8.2. Kpurtepum u mKajabl OlleHMBAHUS

Kaxxnoe MepornpusiTue TEKymero KOHTPOJIs yCIIeBaéMOCTH OLIEHUBAETCS MO IIKaJle «3auTe-
HOY, «HE 3aYTCHO».

OrneHka «3a4TeHO» BBICTABISETCS 00y4aroImeMycsl Py BBIMOJIHEHUN BCEX yKa3aHHBIX TO-
kazareneit (Tabmuma 8.1), OMYyCKAIOTCS HECYIIECTBEHHBIC HETOYHOCTH B M3JIOKCHHH U 0(OPM-
JICHUH MaTepuala

[Ipu HEeBBIMOTHEHUH XOTSI OBl OJHOTO M3 IMOKA3aTeJIe BHICTABISCTCS OICHKA «HE 3auTe-
HOY.

Tabnuua 8.1 — Kputepun olleHHBaHUSI MEPONIPUATUH TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH

HanmenoBanme,

[Tokazarenn
0003HAYEHNE
nabopaTopHasi paboTa BBIOJIHEHA B TTIOJIHOM 00bEME;
o jabopaTopHoil paboTe MpeICTaBIeH OTYET, COAEpKalINil HeoOXOAUMBbIe
JlaboparopHas pacdeTsl, BEIBOJIBI, 0()OPMIICHHBI B COOTBETCTBUHU C YCTAaHOBJICHHBIMH Tpe-
pabota OOBaHUSAMU;

Ha 3amuTe J1abopaTopHOM pabOTHI JaHBI IPABUIIHLHBIC OTBETHI HE MEHEE YeM
Ha 50% 3aaHHBIX BOIIPOCOB

[Tpu oneHMBaHUM PE3YyIBTATOB OOYUEHHUS MO AUCLMUILIMHE B XOJE MPOMEKYTOYHOU aTTe-
CTaIlMM UCIIOJIb3YIOTCSA CIEAYIOUINE KPUTEPUH U LIKAJIbI.

Ox3ameH (Ok301).

3aJlaHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpems Ha moaroroBky: 60 MUHYT.

OreHka «OTIUYHOY» BBICTABISETCA O0YYalOIIEMYCs, €CJIM OH TNIyOOKO M MPOYHO YCBOMII
IIPOrpaMMHBII MaTeprai, NCUEPIBIBAIOIIE, MOCIEA0BATENBHO, YETKO U JIOTUYECKHA CTPOWHO €0
U3J1araeT, yMeeT TeCHO YBA3bIBaTb TEOPHUIO C IMPAKTUKOH, CBOOOJHO CIpaBIseTcs C 3aJadaMy,
BOIIPOCAMH U JPYTUMH BHJIaMU NPUMEHEHUS 3HaHWM, HE 3aTPyJHAETCS C OTBETOM IIPU BHUJIOM3-
MEHEHHH 3a/J1aHHH, UCIOJIB3YET B OTBETE MaTEpHA PEKOMEHIYyEeMOW JIMTEpaTyphl, MPaBUIBHO
00OCHOBBIBAET MPUHATOE PELICHHE.

OrneHka «XOpOIIO» BBICTABIIAETCS 00Y4aIOLEMYCsl, €CIM OH TBEPJO 3HAET IMPOTrPAMMHBIN
MaTepuai, TpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He AOIYCKas CyIeCTBEHHBIX HETOUHOCTEN B
OTBETaX Ha BOIPOCHI.

OreHka «yIOBJIETBOPUTEIHHO» BBICTABIIACTCS OOydYalOUIEMyCs, €CTM OH MMEET 3HAHHA
TOJIBKO OCHOBHOI'O MaTrepHaja, HO HE YCBOWJI €r0 JeTaJlel, IOIyCKaeT HETOYHOCTH, HENOCTa-
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TOYHO IpaBWIbHbIE (DOPMYIUPOBKHU, HAPYUICHHs JOTMYECKON MOCIE0BATEIbHOCTA B HU3JI0XKe-
HUU [POTPaMMHOI0 MaTepuaa.

OrneHka «HeyI0BIETBOPUTENILHOY» BBICTABISETCS 00YyYarOIeMycsl, KOTOpbI HE 3HAeT 3Ha-
YUTEIBHOM YacTH MPOrPaMMHOI0 MaTepuaa, JIOMYCKaeT CyIIeCTBEHHbIC OIIMOKM B OTBETAaX Ha
BOIPOCHI, HEYBEPEHHO.

Pesynbrar 00ydeHHs O ITUCHUIUIMHE CYUTAETCA TOCTUTHYTHIM IPU MOIYYEHUU 00ydaro-
HIUMCSL OLEHKH «3a4TE€HO», «YIOBJIETBOPUTEIBHOY, «XOPOIIO», OTIMUYHOY» MO KAKIOMY U3 KOH-
TPOJIBLHBIX MEPONPUATUH, OTHOCALIUXCA K TAHHOMY Pe3y/IbTaTy 00y4YeHUsI.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu

OIIOIL

JluciumimHa BXOJWUT B COCTaB 4YacTH O0Opa30BaTENBbHON MPOrpaMMmbl, (HOpMHUPYEMOt
y4acTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHH.

Ta6muma 1.1 — Pe3yapTaThl 00ydeHHUs 11O JUCITUTIIMHE

Kon, naumeHnoBanue
VHJIUKaTopa

P€3y.]'IBTaTLI 06y‘-IeHI/I5I 110 AUCIHUIIIIMHEC

IIK-1 Cnoco0eH ocyuiecTBJIATH ILIAHNPOBaHNeE, IOCTAHOBKY U MPOBeJleHHe TeOPeTHYeCKUX
M IKCNIEPUMEHTAJTbHBIX HCCJIEI0BAHNI B 00/1aCTH NHKEHEPHBIX HAHOTEXHOJIOTHH

NJa-1 (IIK-1)

3HaeT crocoObl yIpaBiIeHUs
HPOU3BOACTBEHHON JICSATEIIb-
HOCTbIO paOOTHUKOB, OCY-
IIECTBIISIOIIUX OT/ACTbHBIC
TCXHOJIOTHYCCKUEC OICpaliun
TEXHOJOTUYECKOT0 Tporecca

3HaeT OOIIYI0 XapaKTePUCTUKY TEXHOJIOTHYECKUX OTepaIuit
POOOMOATrOTOBKH U pealin3allii METOI0B aHalIn3a 00BEKTOB
HaHOTEXHOJIOTUU

yMEeeT aHAIM3UPOBATh U 000011aTh (haKTOJIOTHUECKU MaTEpH-
aJl U JIeJaTh BBIBOJBI O TEHJICHIIMSIX U 3aKOHOMEPHOCTSIX TPO-
TEKaHHUS MIPOLIECCOB C YUaCTUEM HAHOOOBEKTOB MO JAHHBIM
SKCIEPUMEHTAIbHBIX HCCIICTOBAHUN

yMEET IUIAHUPOBATh U OPraHU30BBIBATH ACATEIIBHOCTD 110 KOH-
TPOJIIO U TMAarHOCTHUKE CTaJNM MPOU3BOJICTBA U MTPOTYKLIIUH
HaHOMaTEpHUAJIOB

UMECT HAaBBIKU ITIOCTAHOBKH U (1)0pMaJ'II/ISaIII/II/I 3aaa4 JuarHo-
CTHUKH CBOMCTB HAHOMATCPUAJIOB

IIK-2 Cnnoco6eH BbINOJIHATH paﬁoTLI IO OPraHm3alui KOHTPOJIA 32 NIapaMeTpaMu HAHO-
TEXHOJOTMYCCKUX NMPOLHECCOB U KAYECTBOM IMPOU3BOACTBA I/I3I[eﬂl/lﬁ B 00J1aCTH HHYKEHEP-

HbIX HAHOTEXHOJIOTHii

NJ-1 (TTIK-2)

YMeeT coCTaBIsATh TEXHUYE-
CKHeE 3aJ]aHusl HA MOJIEpHU3a-
[IMIO ¥ BHEJPEHHUE HOBBIX Me-
TOJIOB ¥ O0OPYIOBaHUS IS
WU3MEPEHHI MapaMeTpoB U

Mo (UK CBOWCTB HAHO-
MaTepHaJIOB U HAHOCTPYKTYP

3HACT TUIIOBBLIC MCTOJWKHU aHaIN3a HAaHOOOBEKTOB U HAHOCH-
CTEM

YMECT IPUHUMATDL U 000CHOBBIBaTh OpTraHHU3alluOHHO-
YIIPaBJICHUYCCKHUE PCIICHMS 110 ITOJYUYCHHBIM TadHHBIM

BJIagceT TEXHOJIOTHEH OopraHu3alivii U OIICPATHBHOTI'O KOHTPOJIA
XapaKTCPUCTHUK HAaHOOOBEKTOB

PeSYJ'IBTaTI)I 06yquHs[ M0 AUCHUIIMHE JOCTUTAIOTCA B paMKaX OCYHICCTBJICHUA BCEX BU-
J0B KOHTAKTHOM U CaMOCTOSTEIbLHOMN pa6OTBI OGy‘l&IOH.[HXCH B COOTBCTCTBHU C YTBCPKACHHBIM

y4eOHBIM IJIaHOM.

WNHaukaTtopel JOCTHXKEHHUS KOMIIETEHIMH CUHUTAIOTCS C(HOPMUPOBAHHBIMHU MPU JOCTHIKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUEHHUS.




28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

2. OBBEM JJUCHUIJIUHBI

O0bpeM aucHUIUIMHEI cocTaBisaeT 10 3ayeTHBIX €IUHULI.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

dopma 00yueHus
Ounast
Bunst pabot 1 >
CEeMeCTp CeMecTp
Konmaxkmmnasn paboma 36 71
3aHATUS  JICKIIH- 16 16
OHHOT'O THUTIA
nabopaTopHEIC 16 48
3aHATHS
MPaKTUICCKHUE 3a- 16 0
HATHS
KypCOBOE TIPOEK- 0 2
TUPOBaHUE
KOHCYJIbTallH 2 2
MIPOMEKYTOUHAS 2 3
aTTeCTaIHsI
Camocmoamenvhasn 144 109
aboma
Bcezo 180 180
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3. COAEP)KAHUE JUCIUITJINHBI

Cemectp 1

Tema 1. IlpeameT, 0CHOBHBIE MOHATHSA W 3a1a4M JUCHUILIHHBI

Onpenenenrie. OCHOBHBIE MOHATHS TEOPHU U3MEPEHHUN . AKTyallbHbIE MPOOJIEMbI COBpe-
MEHHOW HaHOTexHoJoruu. dPusnueckue BenuuuHbl. KonnuecTBeHHOE npecTaBiaeHne Gpu3ndeckux
BenuunH. [IpuHnmner usmepeHnil. OyHIAMEHTAIBHBIE OTPAaHUYEHUsS HAa TOYHOCTb W3MEPECHMM.
OrpanuueHust co CTOPOHBI UCIIOIb3yeMoro Matepuia. [IpuGopHble, CXeMHBbIE M CUCTEMHBIE OIpa-
HuueHus. OCHOBHBIE OHATHA TeopuH m3Mmepenuil. Onpenenenne. OObekThl n3Mepenuii Kiaccu-
bukamus usMepeHuid. TUITbI U3MEpEHUH.

[TpakTrueckue pabOTHI
[TPO1. O01re MeToabl XUMUYECKOTO aHAIN3a BEIIECTB B HAHOCOCTOSTHUU (CEMUHAp)

JlaboparopHbie pabOTHI
JIPO1. Onpenenenusi TepMUUECKON CTAOMIBHOCTU YTIIIEPOAHBIX HAHOTPYOOK

CamocrosrtenbHas pabora
CPO1. OcHoBHBbIE OHATHS Teopun u3MepeHuil. Onpenenenue. O0bekTh U3Mepenuit Kmac-
cudukanys u3MepeHuil. TUnsl U3MepeHU.

Tema 2. Mexauu3mbl u pusnuyeckne 3¢ ¢eKTphl, OrpaHMYNBAIOIINE TOYHOCTH U3Me-
peHuit
OyHIaMEHTAIbHBIE OTPAHUYEHUS Ha TOYHOCTh M3MEPEHHUU. TepMOAMHAMUUYECKUE Orpa-
HUYCHHUSA HAa TOYHOCTb U3MCPCHUA. KBanToBoMexaHNUeCKHe OIrpaHUYCHMUA. SHCKTPOMaFHI/ITHBIe
orpanudenusi. OrpaHuueHus, cBsi3aHHble co cTatucThkod depmu-/lupaka u QryKTyaroHHON
Teopreid. OrpaHHYeHHs CO CTOPOHBI MCHOJIb3yeMoro martepuana. OrpaHudeHuss Ha MUHUMYM
MOIITHOCTH (9HEepruu) nepekiaroueHus. OrpaHudeHus Ha BpeMs IMepeHoca (NMEepeKItoYeHus) HH-
dopmanuy Ha enuHUIY HanpspkeHus. OrpaHUYeHus: Ha BpeMs MEepeKIIOUeHUs] eIMHUYHON MOIIl-
HOCTH (BpeMs iepeHoca nHpopMalluy Ha €IMHUITY paccenBaeMoro Tera). [IpubopHbie, cxeMHbIe
N CUCTEMHBIC OI'PaHUYCHUA.

[TpakTrueckue paboOTHI
ITP02. [IpuMeHeHHe nepBOro Havyajga TEPMOANHAMUKY K HAHOCHCTEMaM (CeMUHap)

JlaGopaTopHbie paboThI
JIP0O2. 3mepenus ynenbHOM MOBEPXHOCTH U PACTIPENEICHUSI MUKPO- U HaHomop CaMocTo-
ATesbHas paboTa

CamocrosTenbHas pabora

CP02. OrpanuueHuss Ha Bpemsl MepeHoca (TMepeKimoueHus) MHPOopMalud Ha EIUHHILY
HanpspkeHns. OrpaHUYeHus] Ha BpeMs NEPEKIIIOUEHMs €IMHUYHON MOIIHOCTH (BpeMsl IepeHoca
uHboOpMallUK Ha €IMHUIY paccenBaeMmoro Tera). [IpubopHble, cXeMHble U CHUCTEMHbIE OrpaHU-
YEHUSI.

Tema 3. B3aumopeiicTBie 3JIEKTPOHOB ¢ TBEPAbIM TEJIOM.

BiaumoneiicTBue 251eKTpoHOB ¢ BemecTBOM. Kitaccudukarus mporieccoB B3auMoIeHCTBUS
AJIEKTPOHOB C BEIIECTBOM Y IEJIbHBIE ITOTEPH dHEPIrUM dekTpoHamu [lonepeunoe ceuenune Ympy-
roe paccestaue. [lorennman B3aumonericteus. ®opmyna Pesepdopna. Heynpyroe paccesaue smek-
TPOHOB (MMITyJIbCHOE MpHOIKenue). Ceuenue nonuzanuu. Ilnazmonsl. Cpenusist aiauHa cBoOOI-

Y
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Horo npoOera aekTpoHoB. [Torepu sueprun. [Ipodern 5eKTpOHOB B TBEpABIX Telax. Bropuynas
anekTpoHHast smuccusi (B29).

[TpakTuyeckune paboThI
[TP03. B3anmoericTBHE 3JEKTPOHOB C MaTepuajiaMy U HaHOOOBEKTaMH (CeMHHAp)

JlaGopaTopHbie pabOThI
JIPO3. N3yuenune cpaBHUTEIbHON 3()(HEKTUBHOCTH METOJOB MEXaHOAKTUBAIMH YIJIEPOI-
HBIX HAHOMAaTepHaJIOB

CamocrosrenbHas pabora

CP03. Heynpyroe paccessHi€ 3JIEKTPOHOB (MMITyJIbCHOE Mpubmkenne). CeueHne noHu3a-
uu. [Tnazmonsl. Cpeasss 1ymHa cBoOOAHOro npodera 3mekTpoHoB. [lorepu sneprun. IIpoGern
AJIEKTPOHOB B TBEPAbIX Tesax. Bropuunas snexTponHas smuccus (B2I).

Tema 4. B3aumo/ieiicTBie peHTT€HOBCKOT0 M3JIy4YeHHs ¢ TBEPAbIM TeJIOM.

Topmosnoe uznydenue. @opmyna Kpamepca. XapakTepucTUUECKOE PEHTIEHOBCKOE H3ITYy-
yenne. 3akoH Mozmu. Ctpoenne aroMa. KBaHTOBBIE UHCiIa, SIEKTPOHHBIE KOHPUTYpalu U 0003Ha-
uyenust [Ipunimn ITaymu. IMpaBuno Xynpa. Crextpockomnuueckue oOo3HaueHus. LS-cBszb, jj-
CBsI3b. M3imydaTenbHble epexo/ibl, IpaBuiIa 0T0Opa B. AUMOILHOM MpuOIMKeHuu. O003HAYCHUS
U UMHTEHCUBHOCTb PEHTTEHOBCKMX JMHHUH. [loryomenue peHTreHoBckoro uaimyudeHus. Potodd-
(eKT, BEepOsSTHOCTH (POTOAIEKTPOHHBIX NEPEXO0J0B, ceueHHe (POTOMOHU3AIMU. MaccoBbIi U JH-

HEHHBIA KO3 UIMEHT MOoromeHus. PacTsHyTass TOHKasi CTPYKTYpa PEHTIEHOBCKOI'O IMOTJIOLIe-
uust (EXAFS).

[TpakTrueckue pabOTHI
[TP04. Vicnonp3oBaHne PEHTTEHOBCKOTO M3yYEeHUs AJIS TUarHOCTUKU HAaHOOOBEKTOB (ce-
MUHap)

JlaGopaTopHbie pabOThI
JIPO4. Onpenenenue cTaOUIBHOCTH KOJJIOUTHBIX PACTBOPOB YIIIEPOTHBIX HAHOTPYOOK

CamocTtosTenpHas paboTta

CP04. ®orodddexT, BEeposITHOCTH (POTOIEKTPOHHBIX TEPEXO0JIOB, C€YeHHE (HOTOMOHHU3A-
1. MaccoBblii U JTUHEHHBIN K09 duiineHT mornomieHus. Pactsanyras TOHKas CTPyKTypa pPeHT-
renoBckoro nornomienus: (EXAFS).

Tema 5.B3aumMogeiicTBHe aTOMHBIX YaCTHI C IOBEPXHOCTHIO TBEPAOIO TeJia.

ITapaMeTpbl MOHHBIX Iy4yKOB. ATOMHAas Macca, 3apsi sSApa, U30TOIHOE COOTHOLICHHUE.
VYrpyroe paccessHue MOHOB, KHUHEMATHKA PACCESHUs, PACCESHUE B LICHTPAJIILHOM I10JI€, CEYEHUE U
napaMeTp yaapa. PaccessHue OBICTPBIX M MEIUIEHHBIX HOHOB. DJEKTPOHHBIE MOTEPU SHEPTUH.
HoHHo-31ekTpoHHast sMuccus (MOTeHLManbHas M KUHeTHuYeckas). KBasumonekynspHbi Mexa-
HU3M HOHU3alMu, quarpamMbel @ano-JIuxreHa. MloHHOe pacnbuieHHe (OCHOBHBIE 3aKOHOMEPHO-
ctu). Teopust 3urmyHza (OCHOBHbIE TIOHATHS). SIepHbIE OTEPU PHEPTUU (MMIYIbCHOE MPHOIH-
xenue). [lorenmmansr B3aumoneiictBus. Teopus JIIIII (ocHoBHble moHSTHS). VOHHO-HOHHAS
sMHCCHUs (OCHOBHBIE 3aKOHOMEPHOCTH, MEXAHU3M SIBJICHUS).

[TpakTrueckue pabOTHI
ITPO5. Metoabl aHanu3a HaHOOOBEKTOB, OCHOBAaHHBIC HA B3aMMOJICHCTBHU aTOMHBIX Ya-
CTHII C TOBEPXHOCTHIO TBEPJIOTO Tea (CeMUHAp)
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JlaGopaTopHbie pabOThI
JIPOS. OnTrueckas MUKPOCKOIIHSI TUCIIEPCHBIX CUCTEM

CamocrosTenpHas pabora

CPO05. Teopust 3urmyHna (OCHOBHBIE MOHATHS). SAepHBIE MOTEpHU SHEPTrUU (MMITYIHCHOE
npubmkenne). [lorenumansr B3aumoaeiictBus. Teopust JILIII (ocnoBHble moHsTHSA). MOHHO-
MOHHAs SMUCCHSI (OCHOBHbBIE 3aKOHOMEPHOCTH, MEXaHU3M SIBJICHUS).

Cemectp 2

Tema 6. MeToabl 3JIEKTPOHHO-30HA0BOM THATHOCTUKH.

Bropuunas snextponHast smuccusi. OCHOBHBIE 3aKOHOMEPHOCTU M MexaHu3Mbl. Koaddu-
LIMEHT BTOPUYHOM 3JIEKTPOHHOM 3MMCCUM, 3aBUCUMOCTb OT DHEPruH, yrila NajcHUs, MaTepuala
MHUILEHH, COCTOSHUS TOBEPXHOCTH. BTOpHUHBIE 3JEKTPOHHBIE YMHOXKUTENIM, MUKPOKAHAJIbHBIE
IUTACTUHBI. Pacripenienienrie BTOPUYHBIX IEKTPOHOB 110 dHEPTUsAM. VICTUHHO BTOpUYHBIE, HEYIIPY-
rOOTPa)KEHHBIE U YIIPYTrOOTPaKEHHBIE AIEKTPOHBL. VIOHW3allMOHHbIE U IJITA3MOHHBIE ITOTEPU SHEP-
ruu, CIEKTPOCKOINS XapaKTEPUCTUYECKUX ITOTEPh SHEPIUH HIEKTPOHOB.

PactpoBast anekTpoHHasi MUKPOCKONHS (OCHOBHbIE IPUHLIUIIBI U AHATUTUUECKUE BO3MOXK-
HOCTH). MexaHu3Mbl (POPMHUPOBAHHSI KOHTPACTA (TOMOJIOTMYECKUM, XUMHUUECKUHT - OT aTOMHOTO
HOMepa Z, B MOTJIOUICHHBIX AJIEKTPOHAX, TOTEHIMATBHBINA, KpUCTAIOrpaQIecKuii, MarHUTHBIH,
KaTOOJIIOMUHHUCLIEHINS ). OCHOBHBIE Y371l PACTPOBOIO JIEKTPOHHOI'O MHUKpOCKOMNaA. Tepmodsiek-
TpOHHasl 3MUcCHs, ypaBHeHUe Pudapacona-/piuivana. DaeKTpoHHas MyHIKa (TEPMOIMUCCUOHHBIN
W-karon, LaBs-karon). Cucrema ¢opmMupoBaHus 30H/a, pa3BepTKa B pacTp. JeTekTop BTOpUUHBIX
AJIEKTPOHOB DBepxapaa-TopHIM. ANTOPUTMEI yIpaBJIeHUs mpuOopoM cOopa U 00paboTkKa WH-
dopmaru. OcoOEHHOCTH aHaIM3a HEMPOBOAIMX 00pa31oB. HH3KkoBakyyMHbIH pexxum. [Ipume-
HeHre POM nist aHanu3a HaHOCTPYKTYPUPOBAHHBIX OOBEKTOB.

OCHOBBI PEHTTEHOCNEKTPATIBHOIO MHUKpOaHaIM3a (OCHOBHBIE MPUHIMIIBI M aHAJIUTHYE-
CKHE BO3MOXKHOCTH). AHaJIM3aTOPhI C TUCTIEPCUEN IO JUTMHE BOJIHBI (IPUHIIMUIT paOOThl, OCHOBHBIE
napameTpsl). Kpucrami-aHanuszarop, ra3oBble NpONOPIHOHATBHBIE CUETYMKU. AHAIM3aTOPHI C
Jcriepcrel 1o SHepruu (IoJyIpPOBOIHUKOBBIN I€TEKTOP, MHOTOKaHAJIBHBIN aHanmu3aTop). [Ipun-
IIUIBI KOJTMYECTBEHHOTo aHanmu3a (ZAF-koppekius).

[TpakTrdeckue paboOTHI
[TP06. D1eKTpOHHO-30HI0Basi JUATHOCTHKA (CEMHUHAp)

JlaGopaTopHbie pabOThI
JIP06. KP-criekTpasibHbIe METOBI aHAIM3a U KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX MaTEPH-
aJIoB.

CamocTosTenbHas pabora

CP06. OCHOBBI pEHTT€HOCTIEKTPATIBLHOTO MUKPOAHAIN3a (OCHOBHBIE MIPUHIUIBI U aHAJUTHU-
YecKre BO3MOXKHOCTH). AHAJIM3aTOPHI C TUCIIEPCUEH 110 JTMHE BOJIHBI (IPUHIIAI PabOThI, OCHOB-
Hble apamerpsl). Kpucrami-anaausarop, ra3oBble MPONOPIMOHATIBHBIE CUSTYHKH. AHATU3ATOPHI
C Jucrnepcuei mo sHepruu (TMOTYHNpPOBOJHUKOBBINA JI€TEKTOP, MHOTOKAHAIBHBIA aHAJIM3aTop).
[TpuHIMIBI KOMUYEeCTBEHHOTO aHammu3a (ZAF-KoppeKiuys).

Tema 7. PeHTreHOBCKHE METOAbI AHAIH3A.

PentrenoBckas OTO371EKTPOHHAS CHEKTPOCKONHUS (OCHOBHBIE MPHUHIIMIIBI U aHAIUTHYE-
ckue Bo3MOKHOCTH). Potoaddext. CootHomenne Koonmana. PeHTreHOBCKHE (OTORIEKTPOHHbIE
CIEKTPbI (OCTOBHBIE M BAJICHTHBIE YPOBHH, IIMpHHA JMHUH, Oxe-cepun). XUMUYECKHE CABUIH
OCTOBHBIX YpOBHEW. BTOopHuHas CTpyKTypa CIEKTpOB (PEHTI€HOBCKUE CATEIUIMTHI, MYJIbTHUILICT-

65—



28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

HOE PpACIICIUICHHUE, CaTeIUIUTBI «BCTPSICKH» M «CTPSAXUBAHUS», AUMPAKIUs (OTOIIEKTPOHOB).
Ocobennoctu anmapaTHoil peanuzaiuu Merona POOC (MCTOYHUKH PEHTIEHOBCKOTO U3ITYYCHUS,
O0COOCHHOCTH 3HEproaHayinza (oTo3JIEKTPOHOB).

[TpakTuyeckne paboThI
ITPO7. MeToapl aHann3a HAHOOOBEKTOB, OCHOBAHHBIC HA HMCIIOJIb30BAHMH PEHTTEHOBCKHX
ay4elt (ceMuHap)

JlaboparopHbie pabOTHI
JIPO7. PertrenoBckast AU paKTOMETPHSL.

CamocrosrtenbHas pabora

CPO7. BropuuHasi CTpyKTypa CIEKTPOB (PEHTIC€HOBCKUE CATEJUINThI, MYJbTUILUIETHOE pac-
IICIUICHHUE, CATEJUTUThI «BCTPACKU» U «CTPSAXUBAHU», HUpakius (HoTo31eKTpoHOoB). OcoOeHHO-
CTH armapatHoi peaym3anuu Metoga PODC (MCTOYHUKH PEHTTEHOBCKOTO U3IYYCHHUS, 0COOCHHO-
CTH 3HEproaHain3a GOTOINEKTPOHOB).

Tema 8. MeToabl HOHHOI CIIEKTPOCKOINNH.

Paccesinue ObicTpbix noHoB (PBM). OcHoBHBIE npuHLIMIBL MeTosa. [loTepu sHeprun B xu-
MHUECKHUX COeIMHEHMsX, npaBuwio bperra. Illupuna crnektpa sHeprud B 0OpaTHOM pacCEesiHUU.
dopma cniektpa oOpaTHOro paccesHus. [IpuHIUIBI TocnoiHOrO aHanm3a. Paspernenue mo riry-
6une, crparruHr. MIoHHOE pacnbUieHHe U Mpejiesl YyBcTBUTENbHOCTH. [IpubopHas peanuzanus
metona PBU. INomynpoBOAHUKOBBIN (KPEMHHUEBBIM MOBEPXHOCTHO-OAPbEPHBIN) IETEKTOP SIEp-
HbIX yacTull. [Ipumenenue merona PBU mist mccnenoBaHMs MHOTOCIONWHBIX CTPYKTYp CYyOMHK-
POHHOrO JuanazoHa. MeTosbl, OCHOBaHHbIE Ha 3PQeKTe KaHAIUPOBaHUS MOHOB. MeTosbl U BO3-
MOXHOCTH CTPYKTYPHBIX HCCII€IOBaHUI MPU UCTIOIB30BaHUM (PPEeKTa KaHATUPOBAHUS OBICTPBIX
MOHOB. Vcronb3oBaHue »pQexra KaHaIMPOBAaHUS JJISl UCCIEIOBAHUS TOHKMX HAaHOCTPYKTYPHPO-
BaHHBIX [IJICHOK HA MOHOKPHUCTAJIIIMUECKON TIOUIOKKE.

Paccesnue memiennsix nonoB (PMU) Kunemaruka paccessHust meieHHbIX HOHOB. Dak-
TOPBI, OMPEAEISIONIHME MONEPEUHYIO JTOKAIBHOCTh MeToa. [IpobaeMbl KOJMYECTBEHHOTO aHAJIN3a B
metosie PMU. OcoGennoctu npubopHoi peanuzanun Metona. MakTopsl, onpeaenstonme paspe-
IIEHHE 10 SHEPTUH (Macce) pacCessHHBIX HOHOB.

Macc-cniekrpometpusi BropuuHbix HoHOB (BUMC). ®@usnueckue ocHoBbl MeTona. Koad-
(ULMEHT MOHHO-UOHHOM 3MHUCCUM (IIOJOKUTEIbHBIE M OTpHULIaTeIbHbIe BTOpUYHbIE HOHBI) Kaue-
CTBEHHBIN aHAJIN3 MAcC-CIEKTPOB (BUAbI BTOPUYHBIX HOHOB). BiusiHue copTa nepBUYHBIX HOHOB U
MatpuyHble 3¢ pexTbl. COCTOSIHNUE TOBEPXHOCTH U €€ BIUSHHUE Ha BBIXOJ] BTOPUYHBIX HOHOB. [1pu-
6opHas peanuzanus metoga BUMC (meton npsiMoro u3o0paxeHusi, CKaHUPYIOLIUI HOHHBIN 30H]T).
Macc-ceKTpOMEeTpUYECKHE CUCTEMBI (BPEMSIMPOJIETHBIE, MATHUTHBIE, KBAJIPYIOJIbHbIE aHAIN3a-
TOphl). ICTOYHNKYU MEPBUYHBIX MOHOB (Ayaryia3MaTpOH, KUJIKOMETaNINYeCKue UCTOUHUKN). [le-
TEKTOpPBI BTOPUUYHBIX MOHOB. Ilocnolineni ananmu3 MetrogoM BUMC. ®aktopsl, onpeaenstomue
pasperieHue o rayoune. UyBctButenbHocTh MeToga BUMC (dakTopsl, onpeaenstomye mopor
YyBCTBUTEJILHOCTH) BO3MOKHOCTH KOJIMYECTBEHHOTO aHalM3a. Macc-CeKTpOMETpUsl HelTpasb-
HBIX aTOMOB.

[TpakTrueckue pabOTHI
ITPO8. MeTob! HOHHOM CTIEKTPOCKONHHU (CEMUHAp)

JlaGopatopHbie paboThI
JIPO8. Metoppb! onpeneneHns pa3MepoB YaCTHI]
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CamocrostenbHas pabora
CP08. Macc-cnektpoMeTpusi BTopudHbIX HOHOB (BIMC). ®dusnueckre 0CHOBBI METOAA.

Tema 9. IlosieBbIe MeTOAbI HCCICAOBAHHUS.

ABtoaniekTpoHHast (mosieBast) smmccus. Teopusi dDaynepa-Hopareiima. IloneBoit amek-
TPOHHBIA MHKpocKon Mroiuiepa, pu3nyeckrue NMPUHLUIEI, YCTPOWCTBO, NpruMeHeHne. VoHu3amms
aTOMOB B CWJIbHBIX 3JiekTprueckux noisix (Ommenreiimep, 'omep). Mcnapenue u necopOius moiem
(MexaHu3M siBnieHus1). [10J1€BOM MOHHBIN MUKPOCKOI C aTOMHBIM 30H/IOM (aTOMHOE Pa3pelIeHHe)

Ckanupyromas TyHHEIbHAsE MUKPOCKOINSA. ATOMHO-CUIJIOBasi MUKpockonus. Teopus, ar-
napartHas peajau3alus, BO3MOKHOCTU TPUMEHEHHUS.

[TpakTuyeckue paboThI
ITP09. TloneBbie METOIBI UCCIIEIOBaHUS (CEMUHAD)

JlaGopaTopHbie pabOThI
JIP09. Meronb! onpeneneHus (GU3NKO-MEXaHUUECKUX XapaKTEPUCTUK MOPOILIKOBBIX MaTe-
pPHAJIOB U KOMITIO3UTOB, CO/IEPKAIINX HAHOYACTULIBI

CamocTtosTenbHas paboTta
CP09. Ckanupyrmomas TyHHEIbHasT MUKPOCKOIHUSA. ATOMHO-CHJIOBAsi MUKpOCKomnusi. Teopwus,
amraparHas peajqn3aius, BO3SMOXHOCTH IPUMEHCHUSI.

KypcoBoe npoekrupoBanue
[TpumepHBIE TEMBI KYpCOBOM paOOTHI:
JIMarHocTHKa ONTUYECKUX XapaKTEPUCTUK HAHOMATEPHUAIIOB.
JInarsocTrka XMMHUYECKOr0 COCTaBa HAHOMATEPHAJIOB.
JInarHocTrKa MEXaHMYECKUX CBOWCTB HAHOKOMIIO3UTOB.
Jlnarnoctuka 31eKTpoU3nuecKux CBOMCTB HAHOMATEPHAJIOB.
JInarHocTrKa yaenbHOM IOBEPXHOCTH U MTIOPO3HOCTH HAHOMATEPHAJIOB.
JlnarHocTvka reoMeTpU4eCKMX napaMeTpoB U MOpP(HOIOrUH HAaHOOOHEKTOB.
JIMarHOCTHKa KPUCTAJUINYECKOH CTPYKTYphl HAHOOOBEKTOB.
JlnarHocTrka CBOMCTB CBIITyYHX HAHOMATEpUasoB (Ha MpUMEpPE ONPEECIICHNs HAChITHOM
IUIOTHOCTH U MapaMeTPOB CMaYyMBAEMOCTH).
9. CHexTpoCKOIMYeCKHnEe METO bl UCCIIEAOBAHMS HAHOYTIICPOTHBIX MaTEPUAIIOB.
10. /lnarHocTHKa rpaHyJIOMETPUUYECKOTO COCTaBa U YCTOMYMBOCTH TUCIIEPCUI HAHOMAaTepH-
aJI0B B )KMJIKOCTSIX.
11. PeHTreHoBcKHe METOIbI aHAJIH3a HAHOCTPYKTYP

Nk wNE

1. KypcoBas paboTa qomxkHa OBITH BHIMIOJTHEHA aBTOPOM CaMOCTOSITENIEHO, CO CChUIKAMH Ha
HCIIOJIB3YEMYIO JINTEPATYPY U APYTHE€ UCTOUYHUKHU.

2. B cTpykType KypcoBoii pabOThl BBIACNSAIOTCS: TUTYIBHBIN JMCT, OTJIaBIIEHUE, BBEACHHE,
OCHOBHAs 4acTh, 3aKIIFOUCHUE, CITUCOK UCIIOIB3YEMOU JIUTEPATYPHI U TPHIOKCHHUS.

Bo BBeneHuu n10mKHA ColepKaThCsl apryMEHTAlMs aKTYalbHOCTH TEMBI, LIEJIM U 3a/1a4d pa-
ootel. B CTPYKTYpPE OCHOBHOH 4YacTH JOJI’)KHBI OBITH BBIJICJICHEI I'JIaBbI, @ B UX COCTABE€ — BOIIPOCHI
(maparpadsr). HazBaHue riiaB 1 BOIPOCOB JIOJDKHBI OBITH C(HOPMYITHPOBAHBI, IO BO3MOXKHOCTH,
KpaTKO U OTPAKaTh UX COJIEPKAHUE.

B ocHoOBHOIi yacTi MOXeT OBITh ClieJaH 0030p COCTOSHUS UCCIIETyeMOTo Bompoca; chopMy-
JIMPOBAHBI HAITPABJICHUA U HpO6J’I€MLI €ro naﬂLHeﬁmero pemICHMA; OTPAXKCHBI IMPEATIOKCHUA aB-
TOpa U MHCHHA CHICHIHUAJIMCTOB, BBIABJICHHBIC HAa OCHOBC U3YUYCHUA CHCHH&HLHOﬁ JIUTCPATYPHI;
OCYIIECTBJICH aHAIN3 UCXOIHON M pacueTHON MHPOpMAaITUH.
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B 3akmoueHnn paboThl JOIHKHBI OBITH COPMYITHPOBAHBI BHIBOJIBI, TOJYYCHHBIE B MPOIIECCE
BBITTOJIHEHUS paOOTHI.

CIUCcoK UCIONB3yeMOM JTUTEepaTyphl AaéTcs B a()aBUTHOM TOPSIIIKE, C YKa3aHUEM aBTopa,
Ha3BaHUs pPabOThI, MECTA U3/IaHKs M Ha3BaHMS M3/IaTENbCTBA, rOJja U3AAHUSA U KOJIUYECTBA CTpa-
HHUII.

3. KypcoBas pabora momxkHa ObITh oopmieHa B coorBeTcTBuu ¢ Tpeboarmsimu ['OCT-2.
105-79 «O6mme TpeboBaHus K TecToBbIM AokymeHTam» u ['OCT-7.32-81 «Otver o HaydHO-
uccruenoBareabckon padorey (OOmume TpedoBaHus U paBuiIa OPOPMIICHHS).
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. I'mymenko A.I'. HanoMarepuansl 1 HAHOTEXHOJIOTHUU [DIEKTPOHHBINA pecypc] : yueld-
Hoe mocobue / A.I'. I'mymenko, E.II. I'mymenko. — DIeKTpoH. TeKCTOBEIe gaHHbIe. — Camapa:
[ToBOJDKCKUI TOCYIapCTBEHHBI YHHUBEPCUTET TEJICKOMMYHHUKAIMKA U uHbopmaruku, 2017. —
269 c. — 2227-8397. — Pexum poctyna: http:// www.iprbookshop.ru/75388.html

2. Aunpuesckuii, P.A. HanocTpyKkTypHBIE MaTepHalibl: yueOHOe rmocobue jyuisi By30B / P.
A. Annpuesckuii, A. B. Paryns. - M.: Akagemus, 2005. - 192 c. Oxk3. (8)

3. [lonmyuenue u uccienoBaHre HAHOCTPYKTYp. JIabopaTOpHBIM MPaKTUKYyM 1O HAHOTEX-
HOJIOTHSIM: yueOHoe mocobue ais By30B / A. A. EBgokumos [u ap.]; moxg pen. A. C. Curosa. -
M.: BUHOM. Jlaboparopust 3Hanwmii, 2011. - 186 c. Dk3. (5).

4. CepreeB I'.b. Hanoxumust [DnekTporHsid pecype]| : moHorpadus / I'.b. CepreeB. —
DNEKTPOH. TEKCTOBbIE NaHHble. — M. : MOCKOBCKUN TOCYJapCTBEHHbI YHUBEPCUTET UMEHU
M.B. JlomonocoBa, 2007. — 336 c. — 978-5-211-05372-4. — Pexum poctyma:
http://www.iprbookshop.ru/13145.html

4.2. NHTEepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MpodeccHoHAIbHbIE 0a3bl IaH-
HBIX U HH(OPMAIHOHHBbIE CIPABOYHBIE CHCTEMbI

Vuuepcuterckas nHpopmarmonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoHcynpTant-H» http://www.consultant-urist.ru

CrpaBouHo-npaBoBas cuctema «I"apant» http://www.garant.ru

basza manubix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCOpus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpcTBA Tpyda M COLUMAJIbHOM  3amuTel PO
https://rosmintrud.ru/opendata

basa nannbix Hay4uHoit anextponHoii oudianorexn eLIBRARY.RU https://elibrary.ru/

baza nanubIx mpodeccnoHanbHbBIX CTaHAApTOB MUHKCTEPCTBA TPYy/a U COLUATBHOMN 3alU-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl aHHBIX MUHHCTEPCTBA 9KOHOMUYECKOT0 pa3BuTus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHbBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

OnektponHas 6a3a manHbIx «M3marenpctBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpOHHO-OMOMMOTeUHas cuctema «bC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 25eKTpOHHO-OMOMHnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas nHGopMalmonHas cuctema «HamroHansHast 3JeKTpOHHAS
oubnmmotekay https://H36.pd

HanmonansHbIil mopTai oHaaiiH 00yuenus «OTKpbiToe 0Opa3zoBanue» https://openedu.ru

OnekrponHas 6a3a nanueix "Polpred.com O630p CMU" https://www.polpred.com

Odunnanbubiii cailt denepanbHOr0 areHTCTBa MO0 TEXHUYECKOMY PEryJIHMPOBAHUIO U MET-
posoruwu http://protect.gost.ru/

Pecypcbl anekTpoHHON HH(pOpMaIMOHHO-00pa30BaTeIbHOW Cpeabl YHHUBEpPCUTETa Ipej-
CTaBJICHBl B JIOKAJIbLHOM HOPMAaTUBHOM akTe «llonoxeHue o0 371eKTpOHHON MH(OPMAILMOHHO-
oOpa3oBatenbHO cpeie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

— 10—


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://elib.tstu.ru/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/

28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

DneKTpoHHbIE 00pa3oBaTelIbHBIE PECYPChl, K KOTOPHIM 00eCledeH JOCTyN 00yJaromuXcs,
B T.4. PUCIIOCOOJICHHBIEC JJIS1 UCTOIB30BaHUSI MHBAIMAAMU U JIMIIAMU C OTPAHUYCHHBIMH BO3-
MO>KHOCTSIMH 3/10pOBbsI, IpUBE/IEHBl Ha O(UIIMAIHLHOM caiiTe yHHBEpCUTETa B paszfeiie «YHHU-
BepcuteT»-«CBeneHns 006 0O0pa3oBaTenbHOI Opranu3anun»-«MarepruanbHO-TeXHUYecKoe o0ec-
MEYEeHNE U OCHAIICHHOCTh 00Pa30BaTEIbHOrO MPOLIECCay.

CBezieHHs O JTMLEH3MOHHOM MPOTPAaMMHOM 00ECTIEYeHUH, UCTIOIb3yeMOM B 00pa3oBaTesb-
HOM IIpoliecce, MpeACTaBIeHbl Ha OQUIMAIBHOM caiiTe yHHuBepcuTeTa B pasnene «ObOpazoBa-
HUe»-«YuebHas paboran-«/locTynHoe mporpaMMHOe 0OecrieueHue».
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

N3yueHue npeamMera HAUMHAETCS C CAMOCTOATENIBHOM pabOThl HaJl OCHOBHOM M JOIOJIHU-
TEJIbHOM JINTEPATYPOIl.
B Teuenue cemecTpa CTYJEHTHI CIYIIAOT JIGKLIUU U PELIAIOT 3a/1a4H.
B Teuenue BpeMeHH, OTBEJCHHOTO JJIsi CAMOCTOSITEILHON pabOThl B CEMECTpe, CTYJCHTHI
JIOJDKHBI BBITIOJIHUTH KYPCOBYIO paloTy.
[Tpy M3ydeHun AUCHUILTUHBI TUIAHUPYIOTCA cienyonue GopMbl KOHTPOJIS TEKYIIeH ycrie-
BAa€MOCTH CTYJICHTOB:
— TepUuoIuYecKas MpoBepKa KOHCIIEKTOB JICKIIH;
- KOHTpOJH)HI)If/'I OIIpOC CTYACHTOB Ha JICKOUAX U IIPAKTUYCCKUX 3aHATHAX
— TIpOBEpKa IMOJHOTHI M Ka4deCTBA BBHIMOJHEHHS 3a/laHUil Ha CaMOCTOSTEILHOE W3YyYeHHUE
OTJIEJIbHBIX BOIIPOCOB U TE€M 110 PEKOMEHJOBAHHOM JINTEPATYPE;
— 3aluTa KypcoBoi paboThl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIM3UPOBAHHBIM U na6opa-

TOPHBIM 00OPYAOBAaHUEM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAaIIEHHOCTD CIIEI[MAIbHBIX IIOME-
11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecreyeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb
TexHUYECKHE CPECTBA O0YICHHUSL:
9KpaH, MPOEKTOP, KOMITBIOTEP

ydeOHbIe ayTUTOPHHA IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenp: yuebHas mebenb
OGopynoBaHHe: MakeThl 000pyHOBa-
HHUSL

y4eOHbIC ayIUTOPUH JIS
MPOBEICHUS J1a00PaTOPHBIX
pabot. KomIbroTepHbIi Ki1ace

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

y4eOHBIC ayIUTOPUH JUTS
KypPCOBOTO MPOCKTHPOBAHUS
(BBITTOTHEHNUST KyPCOBBIX padoT)

Meobenb: yaebHas mebOenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KoprnopatusHbie
aKaJeMUYECKUC JIUIICH3UH OCCCPOYHBIC
Microsoft Open License Ned7425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpammMHble poaykTsel Autodesk mo
porpaMme CTPaTeruyecKoro napTHep-
CTBa B chepe 00pa3oBaHUs MEKIY KOP-
nopanueii Autodesk u oOpa3oBareIbHBIM
yupexxaenueM Jlorosop #110001637279

KOMIITAC-3D Bepcust 16 / JIunensus
NeMII-10-00646 6eccpounas
Horoop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuenzus Ne00005221
OeccpouHas

roc. KOHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCs MPETyCMOTPEHbI MOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHENMATM3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedeHreM J0CTyIa B JJIEKTPOHHYIO UHDOP-
MaIMOHHO-00pa30BaTEIbHYIO CpPEAy YHUBEPCUTETA.

HaunmvenoBanue moMeneHuin
JUISL CAMOCTOSITEIbHOM
paboThI 00yUarOITHXCS

OCHaIIIeHHOCTI: HOMCIIIeHI/Iﬁ JJIA

CaMOCTOSTEIBHON PaOOTHI 00YJAOIINXCS

[TepeueHp JIMIIEH3UOHHOTO NPO-

rpaMMHOro obecrieueHus / Pex-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

MeOGensb: yueOHast Mmebelb

ITomemenue s
CaMOCTOSTENIFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnnoTexn)

KoMIutekT criennanu3supoBaHHOW MeOeIH: KOMITh-
IOTEpPHBIE CTOJIBI

O6opymoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAaINOHHO-
KOMMYHMKAIMOHHOM ceTu «IHTepHET» U NOCTY-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYyI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZaoBaHue, obecrieyrBaroliee J0CTyI K CETH HH-
TEpHET (IIPOBOAHOE COETUHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texHonaorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ned49487340

Microsoft Office2007 JInuensus
Ne49487340

ITomemenne ais
CaMOCTOSTEIILHOU pabOThI

Mebenb: yaeOHas MeOeib
KoMIUIeKT crienuaaiu3npoBaHHOM MeOEITH: KOMITh-

Microsoft Windows XP JIunen-
3ust Ne44964701

13—
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. IlepedyeHb TMIEH3MOHHOTO MPO-
HaumenoBanue nomemeHui

. OcHalIeHHOCTh IOMEIEHUH 115 rpaMMHoOro obecreuenus / Pex-
UTSL CAMOCTOSITEITbHOM .
CaMOCTOSITENIbHON PabOThI 00YYAFOIIAXCS BHU3HTHI MOATBEPKAAIOIIETO [0~
PpaboTHI 0OYJAOIIIIXCS
KyMEHTa
oOyuaromuxcs (aya. 333/A) |roTepHBIC CTOJIBI Microsoft Office 2007 Jluteu3us
O6opynoBaHHe: KOMIbIOTEpHAsl TEXHUKA C TIOJI- Ne44964701

KJIFOYeHHUEM K MH()OPMALMOHHO-
KOMMYHUKaIMOHHOH ceTn «VHTepHeT» 1 10CcTy-
IIOM B JIEKTPOHHYIO HHPOPMALOHHO-
00pa3oBaTeNpHYIO Cpeay 00pazoBaTeIbHOI opra-
HU3aIH, BeO-KaMepbl, KOMMYHHKAaIIHOHHOE 000-
pyznoBaHHe, 0OecrieyHBaroIee JOCTYII K CeTH HH-
TepHET (MPOBOJHOE COSANHEHNE U OECIIPOBOTHOE
coenuHeHUe No TexHonorun Wi-Fi)

14—



28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
NIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHU HA MPAKTUYECKHUX 3aHATUAX, 33AaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIEero KOHTPOJIs YCIeBAaeMOCTH IpuBeAeHbl B Tabiuue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

0603-
HaumenoBanue dopma KOHTPOJIS
HayeHue
OO6mre MeToIbl XMMHUYECKOTO aHaJIM3a BEIIeCTB B HAHOCOCTO-
ITPO1. onpoc
STHUU (CEMHUHap)
[IpuMenenue nepBoro Havaisa TEPMOAMHAMUKHI K HAHOCHUCTE-
I1PO2. P p p onpoc
MaM (CeMHHap)
BsaumopeiicTBue 371€KTPOHOB C MaTepraliaMu U HAHOOOBEK-
ITPO3. ompoc
TaMu (CEMUHAp)
Hcnonbs3oBaHne peHTI€HOBCKOTO U3JIYYEHUS 1JIs1 JUAarHOCTUKHU
[1P0O4. P i A onpoc

HaHOOOBEKTOB (CEMUHAp)

MeTtop! aHanM3a HAHOOOBEKTOB, OCHOBAaHHBIE Ha B3aUMO/ICH-
[TPOS. |cTBUM aTOMHBIX YacCTHIl C TOBEPXHOCTHIO TBEPOTO Tea (ce-  |ompoc

MHUHAp)

ITP06. |DnmekTpoHHO-30HA0BAsI IMATHOCTHKA (CEMUHAP) ompoc

PO7. Mertoab! aHanu3a HAHOOOBEKTOB, OCHOBAHHBIE Ha UCIOJIB30- onpoc
BaHWU PEHTT€HOBCKUX Jy4el (ceMuHap)

[TP08. |MeTo/1bI HOHHOW CHEKTPOCKOMUU (CEMUHAD) onpoc

ITP09. [TloseBble METOIbI UCCIICIOBAHUS (CEMHHAp) OIpoc

TIPOL. Onpenenenus TepMUUECKON CTaOUIBHOCTH YIIIEPOJHBIX HAHO- S—
TpyOOK

TIPOD. N3mepenus ynenbHON NOBEPXHOCTU U PACIPEIEICHNS] MUKPO- ——
Y HAHOTIOP

1IPO3. N3yuenue cpaBHUTENBbHON 3(h(PEKTUBHOCTH METOJJOB MEXAHO- S—
aKTUBALIMU YIVIEPOIHBIX HAHOMATEPHAJIOB

1IPOA4. Onpenenenre cTabUILHOCTH KOJIOUIHBIX PAaCTBOPOB yTJle- S—
POJHBIX HAHOTPYOOK

JIPOS. |Ontryeckas MUKPOCKOIIUS JUCIIEPCHBIX CUCTEM 3a1[UTa

1IP06. KP-cniektpanbHble METOBI aHAJIN3A U KOHTPOJISI HAHOCTPYK- —
TYpUPOBAHHBIX MaTE€pPHAJIOB

JIPO7. |PentrenoBckast audpakTOMETpHs 3aInTa

JIP08. |Mertozasl onpeneneHus pa3MepoB YacTHI] 3alura

MeTO)IBI OIPECACIICHUA @HSHKO-MGX&HI/I‘IGCKI/IX XapaKTCPUCTHK
JIP09. IOPOIIKOBLIX MATCPUATIOB U KOMIIO3UTOB, COACPIKAINX HAHO- |3alllUTa
HaCTHUIIBI

7.2. IIpomeskyTOYHAsI aTTecTALMS

DopMBI TPOMEKYTOUHOHN aTTECTAIIMHU IO TUCIUILINHE IPUBECHBI B TabauIe 7.2.
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Tabmuua 7.2 — @opMbl IPOMEKYTOYHON aTTECTALUU

0603- dopma
Ounas
HAuCHUE OTYETHOCTH
OK31 DK3aMeH 1 cemectp
KPO1 3ammra KP 2 ceMecTp
JK32 DK3aMeH 2 cemecTp

— 16—
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa
OreHOYHBIE CPENICTBA COOTHECEHBI C pe3ylIbTaTaMi 00y4eHUs MO JTUCHUIUIMHE W MHMKA-
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

NJI-1 (TIK-1) CrocoOeH oCymiecTBIATh IAHUPOBAHUE, IIOCTAHOBKY M MPOBEICHUE TEOpe-
TUYECKHUX W AKCIIEPUMEHTAJIbHBIX UCCIEAOBAaHUHN B 00JIACTH MHKECHEPHBIX HAHOTEXHOJIOTHUI
PesynbraTel 00y4ueHns KoHTponbHbIE MEpONPUSITHS
3HAET OOIIYI0 XapaKTEPUCTUKY TEXHOJOTUIECKHIX OIeparuii mpooo- IIPO1. TIP09. JIP02
MOATOTOBKU U PeaIM3allii METOI0B aHaJIn3a O0BEKTOB HAHOTEXHOJIO- ’ ’ ’

CP03, KP
%051
yMeeT aHaIN3UPOBaTh U 00001aTh (PAKTOIOTUUECKHI MaTepHal U Jie-
JIaTh BBIBOJBI O TEHJCHIMAX U 3aKOHOMEPHOCTSAX MPOTEKAHUS ITPO- I1P0O7,ITPOS, JIPO1,

[[ECCOB C y4yacTHEeM HaHOOOBEKTOB MO JaHHBIM 3KcnepuMeHTanbHbix  |CPO1, K32
HCCIICIOBaHUM
YMEET IIJIAaHUPOBATh M OPraHU30BBIBATh AEATEIFHOCTE IO KOHTpOoJIro U (ITP06, JIP03, JIP0O4,
NUAarHOCTHUKE CTaIuN IIPOU3BOJICTBA U NIPOAYKIIMHM HaHOMAaTESPpHUAJIOB CP0O4

UMEET HAaBBIKH ITOCTAHOBKH U (hOpMaTH3aIuu 3a1a4 JUATHOCTUKH I1P02, JIPOS, JIPO6,
CBOMCTB HaHOMAaTEPHAIOB CP02

NJ-1 (TIK-2) YMeeT cOCTaBiIsATh TEXHUYECKUE 3aJaHUs Ha MOJCPHU3ALMUIO U BHEIPECHHUEC
HOBBIX METOJIOB U O0OPYIOBaHMs ISl U3MEPEHUN MapaMeTpoB U MOAU(PHUKAIIUU CBOWCTB HaHO-
MAaTEepHUAIOB U HAHOCTPYKTYP

Pe3ynbraTel 00y4eHus KoHTposbpHbIE MEpOIPUATHS
3HAeT TUIIOBBIE METOUKHU aHaIM3a HAHOOOBEKTOB U HAHOCHCTEM 1(_3111;(())3 > JIPO8, CPOS,
yMeeT pUHUMAaTh U 000CHOBBIBATh OPTaHU3AIIIOHHO- ITP03, JIP09, CPO6,
YIPaBIECHYECKHUE PEIIEHHUS 10 ITOJIYYEHHBIM JaHHBIM CP08
BJIa/IEET TEXHOJIOTHEN OpraHU3alii U ONepaTUBHOrO KoHTpous Xa-  |[1P04, JIPO7, CPO7,
PaKTEpUCTUK HAHOOOBEKTOB OK3l1

Bomnpocsl k 3amute 1aboparopHoit padotsr JIPO1
1. KakuMm 00pa3oM ocyliecTBiIsieTcs TePMOTPaBUMETPUUECKUN aHAIU3 O0BEKTa MPU CUHXPOH-
HOM TEPMHUYECKOM aHaiu3e?

2. XapakTepucTruKa TEpMOIPaBUMETPUYECKON KPUBOI.
3. XapakTepucTuka KpuBoi 1 hepeHInaIbHON CKaHUPYIOIIEH KOJOPUMETPUH.
4. VYcnoBus MCNOJIB30BAHUS JAHHBIX CUHXPOHHOTO TEPMUYECKOIO aHAIM3a JUIsl KAa4eCTBEH-

HOM U KOJIMYSCTBEHHOM I/IIICHTI/I(I)I/IKEU_II/II/I cocTaBa 00bEKTa

Bomnpocs! k 3amuTe madopatopHoit padotst JIP02

1. [IpuHnun onpeneneHus y1eaIpHON NOBEPXHOCTH.

2. Mogpens, npuMeHsaeMast s OIPEIeICHUs YAEeIbHON TOBEPXHOCTU U €€ OTPAHUYECHUS
3. ITocmenoBaTeabHOCTh OCYIIECTBICHUS aHAJIA3A

4. Mognens, npuMeHsemMas Uit onpeaeaeHus o0bemMa U pa3Mepa Mop U ee OrpaHUYeHHUS.

Bomnpocs! k 3amuTe nadbopatopHoii padotsr JIP03

1. CnpaBenmus v 3akoH [lackans 1iig chlydyux MaTepuaioB?
2. OT 4ero 3aBUCUT BCPTUKAJIbHAA COCTABJIAIOIIAA AABJICHUS B ChIITYUHUX MaTepHanax?
3. OT 4ero 3aBUCUT FOpHU30HTAJIbHAA COCTABJIAIOIIAS JABJICHUA B ChIITYYUX MaTepHanax?
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Bormpocsr k 3ammure 1abopatopHoit padotsr JIP04

1. Y0 Takoe MEXaHOAKTHUBALIUS?

2. Kaxkoe o0opynoBaHue ucnosib3yercst st MEXaHOAKTUBAIIMU TBEPAbIX MaTepUaaoB?
3. KaxkoBbI ciocoObl HHTEHCU(PUKAIIMA MEXaHOAKTUBAITIHN ?

4. KakoBbI 0COOEHHOCTH MEXaHOXUMHUYECKUX MPOLECCOB?

Bormpocsr k 3ammure 1abopatopHoit padoter JIPOS

1. C 4eM CBsI3aHBI OTPaHUYCHUS ONITHYECKOW MUKPOCOKOITHH IO Pa3pelicHHI0?

2. Kak ocymecTtisuiack mMpoOOMOATOTOBKA JJIsi ONTUYECKOW MHKPOCOKIHH JUCTIEPCUI
HaHOMATEPHAJIOB B ATIOKCUIHOMN cMoie?

3. Ot 4ero 3aBUCAT pa3MepPbI arlioMepaToB HAHOYACTHUIL?

Bompocsl k 3amnute 1adboparopHoit padotst JIP06

1. B yem cyTh pamanoBckoro a¢gdexra?

2. Kakum 00pa3oM ero MOXHO HCIIOJIb30BaTh BIMATHOCTHKH XHUMHYECKOTO COCTaBa M
CTPYKTYPHBIX XapaKTePUCTUK MAaTepPHAIIOB?

3. Kakoe o0opynoBanue mpuMEHsIETCS B paMaHOBCKOMW criekTpockornuu? KakoBbie ero oc-
HOBHBIE Y3JIbI?

4. Kakyto na(pOpMaImo MOKHO MOIYYUTh 110 TaHHBIM PAaMaHOBCKOTO KaPTHPOBAHUS?

Bompocsr k 3amnute 1adboparopHoit padotst JIPO7

1. PeHTreHOCTpYKTYpHBIN U peHTTeHO(A30BbIN aHAIU3.
2. Ob6opynoBanue AJIsl HCCIETOBAHUS MAaTEPHAIOB METOAOM PEHTTEHOBCKOH MU PAKIHH.
3. Omnpenenenne OKP 1 MEXIIIIOCKOCTHBIX PacCTOSIHUN B 0OBEKTE MO JaHHBIM PEHTI€HOB-

CKOU mudpaKiinu.

Bompocs! k 3amnute 1adoparopHoit padotsr JIPO

1. 1. ITpuHIMTT AMHAMUYECKOTO PACCESHUS CBETA

2. OrpaHudeHus TPUMEHEHHUsT METOola TUHAMHYECKOTIO pacCesHUsl CBETa PH ONpeesIeHUN
pa3MepoB YaCTUIl JUCTIEPCHOM (Da3bl B CYCIEH3USIX U IMYJIbCUSX.

3. By kpuBBIX pacnpeneneHus 4acTHIl AUCTIEPCHOM (a3bl 1o pazMepy U ux odpadoTKa.

Bompocsr k 3amnute 1adboparopHoit padotst JIPO9

1. ®uzuKo-MexaHNYECKHE XapaKTePUCTHKHU MTOPOLTKOBBIX MaTepHATIOB.

2. MexaHnyeckne XapakTEPUCTUKHU ITOJIMMEPHBIX KOMIIO3UTOB

3. CrniocoOsI onpenienienrs (GU3NKO-MEXaHHUYECKUX M MPOYHOCTHBIX XapaKTEPUCTHK

3ananusd k onpocy [1P01
1. Xumuueckue U MHCTpYMEHTaJIbHbIE METObl aHAIN3a KAYECTBEHHOI'O U KOJWYECTBEHHO-
r'0 COCTaBa HAHOOOBEKTA.
2. KauecTBeHHBIEC peakuu: TPEOOBAHUS U TTApaMETPHI.
3. DIEeKTPOXMMHYECKHE METOAbI aHAIH3A.

3ananud k onpocy [1P02
1. OcobenHOCTH TEPMOJAMHAMHUKH BEIIECTBA B HAHOCTOSTHHH.
2. @DakTophl, YUUTHIBAEMbIC MPHU PACUETE TEPMOJMHAMUYECKUX MMOTCHIIHAILB YIbTPAAUC-
MEePCHBIX YACTHII..

3amanwus k onpocy [TP03
1. Krnaccudukamms mporeccoB B3aUMOACHCTBHS SJICKTPOHOB C BEIIECTBOM.
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2. Vipyroe paccesiHue 3JIeKTPOHOB.
3. Heynpyroe paccesHue.
4. Bropu4Hasi 2JIEKTPOHHAS YMUCCHSI.

3amanus k onpocy [1P04
1. PenreHoBckas qu¢pakTOMETPHSL.
2. PeHTreHoBcKas OTOIIEKTPOHHAS CIIEKTPOCKOIIHSI.
3. PenrenoBcko-(hayopeciieHTHas CIIEKTPCKOIHSL.

3ananus x onpocy [TP0S
1. VoHHBIC MyYKH U UX [TAPAMETPBI.
2. HMoHHO-MOHHAS YMHCCHSL.
3. HoHHO-3JIEKTPOHHAS SMHUCCHSI.

3ananus k onpocy I1P06
1. PeHTreHocneKTaabHbII MUKpPOAHAIIN3.
2. DNEeKTPOHHBIA 30HIOBBI MHUKPOCKOIl MU €r0 BO3MOKHOCTH B HMCCIIEJIOBAHUU CTPYKTYPbI

HAHOOOBEKTOB.

3amanus x onpocy [1P07
1. Osxe-CHeKTpOCKOMusI.
2. NEXAFS-cnekTpckormnus.

3anmanus x onpocy I1P08
1. PaccesHue OBICTPBIX HOHOB.
2. PaccesHre MeIJICHHBIX HOCHOB.
3. Macc-cnekTpomMeTpusi.

3ananusd k onpocy [1P09

1.

2.
3.
4

IToneBas smuccus.

IToneBoii 211EKTPOHHBIN MUKPOCKOII.
CkanHupyrolas TyHHEJIbHasi MUKPOCKOIIHSI.
ATOMHO-CHJIOBasi MUKPOCKOIIHS.

Bomnpocsl k 3amute kypcoBoii padora KPO1 (mpumepsr)

1.
2.

ok w

©ooNo

KaxoBbl (pu3nueckrne 0CHOBBI pacCMaTpUBAaEMOro METOAA.

[IpuBenuTe npuMep UCIONb30BaHUS JAHHOTO METOJIA Il TUAarHOCTUKU HAaHOOOBEKTOB
WJIY UCCJIEIOBAHHUS MIPOLECCOB C MX YYACTHEM M3 JIUTEPATYPHBIX HCOUHHUKOB?

Kakoe o60opynoBaHue npuMeHseTcs A1 pealn3aliy JaHHOTO MeToa?

Kak ocymectBnsiercs mpooornoaroToBka?

Kakum o6pazom Bbl mnanupyeTe npuMeHsATh pacCMaTpUBAaEMblii METOJI UCCIIEOBAHUS
IIPY BBITIOJIHEHUH KBATU(PUKALUOHHON pabOThHI?

Kakue pe3ynbraTel y:ke ynaaoch MOJIYYUTh ¢ IPUMEHEHUEM JIaHHOTO MeToAa?

KakoBbI npenmyniecTsa NpuMeHsIeMOrl METOANKN?

KaxoBbI orpanuueHus JaHHOTO MeToja?

KaxoBbl MeTposiornueckre XapakTepuCTHKH JaHHOTO METOa U MPUMEHSIEMOT0 Ui €ro
peanu3aiuu 000py10BaHusA?

10. B kakux erme 001acTsAX MCCISTOBAHNS MOKET IPUMEHSATHCS JAHHBIH METO?

TeopeTnyeckue BOpoCkl K Fk3ameHy k301
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1. Teopust n3mepeHuil: OCHOBHbIE MOHATHS U ompeesieHus. [IpuHInIbI U3MEpeHUi.

2. Knaccudukanus 00beKTOB M TUIIOB U3MEPEHUI.

3. @dyHnaMeHTaIbHbIE , TEPMOJUHAMUYECKHE, JICKTPOMArHUTHBIE U CTATUCTUYECKUE Orpa-
HUYEHHS HA TOYHOCTh U3MEPEHUH.

4. OrpaHuyeHus Ha TOUHOCTh U3MEPEHHH CO CTOPOHBI UCIIOJIb3YEMOI0 MaTepuaa.

S. OrpannyeHyss Ha MUHUMYM MOIIHOCTH (3HEPTUH) NIEPEKITIOUEHHUS.

6. OrpannueHus Ha BpeMs IepeHoca (IepeKItoueHus) UHGOpMaluy Ha eUHUILLY HalpsbKe-
HUSL.

7. OrpannueHys Ha BpeMsl NEPeKIIOUeHUs €JUHUYHOM MOIIHOCTH (BpeMsl nepeHoca UHpop-
MaIluy Ha eIMHUILYy PACCEUBAEMOro TEIIa).

8. [TpuGopHsble, CXEMHBIE U CUCTEMHBIE OIPAaHUYEHUSL.

9. Knaccuduxanus nporeccoB B3auMOICHCTBUS 3JIEKTPOHOB C BEIIECTBOM.

10. B3anmosieficTBre pPEHTI€HOBCKOI'O U3IY4YEHHUS C TBEPbIM TEJIOM.

11.  XapaxTepucTU4ecKOe pEeHTT€HOBCKOE U3ITyUEHHE.

12.  IlornomeHne peHTTeHOBCKOIO U3JTyYeHusl.

13. B3anmonaeiicTBrEe aTOMHBIX YaCTHUL C TOBEPXHOCTHIO TBEPAOTO TENA.

Teopernueckue Bonpocs kK 3k3ameHy Jk302
1.Bropuunas snexTpoHHas sMuccusi. OCHOBHbIE 3aKOHOMEPHOCTH U MEXaHHU3MBI.
. PactpoBasi aieKTpOHHAsI MUKPOCKOTIUSL.
. OCHOBBI PEHTT€HOCTIEKTPAIILHOTO MUKPOAHAJIN3a.
. PentrenoBckas oTodneKTpOHHAS CTIEKTPOCKOITHSI.
. MeToibl MIOHHOU CIIEKTPOCKOIIHH.
. Paccesinue MesIeHHBIX HOHOB.
. Macc-cniekTpoMeTpusi BTOPUYHBIX HOHOB M HEUTPAIbHBIX aTOMOB.
. ABTO3JIEKTpOHHAs (TIOJIEBAs) SMUCCHSI.
. Ckanupyromas TyHHeIbHasi MUKPOCKOIIHSI.
10. ATOMHO-CHIIOBasi MUKPOCKOTIHSL.

OO0 10 W K W

8.2. Kputepum u mKajabl olleHMBAHUS

Kaxxnoe MepornpusitTue TeKy1ero KOHTpOJIsl yCIieBaéMOCTH OLIEHMBAETCS MO ILIKaJle «3auTe-
HO», HE 3a4TE€HOY.

OneHka «3a4TeHO» BBICTABISIETCS 00yJaroIeMycsl IPY BBIMOJIHEHUN BCEX yKa3aHHBIX I10-
kazareneit (Tabnuua 8.1), 1OMyCKalOTCs HECYIIECTBEHHbIE HETOYHOCTH B M3JIOKEHUH U 0POpM-
JICHUH MaTepuala

[Ipu HEBBIMONIHEHUHN XOTsSI Obl OJHOTO M3 MOKa3aTesel BBHICTABISAETCS OLIEHKA «HE 3auTe-
HO».

Tabmuna 8.1 — Kpurepun onieHuBaHUS MEPONPUATUN TEKYILIET0 KOHTPOJIS YCIIEBA€MOCTH

HaumenoBanue,
[Tokazarenn
0003HaYCHHE
naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00BEME;
Mo J1abopaToOpHOW paboTe MPEACTABICH OTYET, COACP AN HEOOXO0IUMbIE
JlaboparopHas pacueTsl, BEIBOJBI, O()OPMIICHHBI B COOTBETCTBUU C YCTAaHOBIEHHBIMH Tpe-
pabora OOBaHUSIMU;
Ha 3alIuTe JTA00paTOPHOU PabOTHI JaHbI MIPABUIIbHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB
KonTponbHas 0
MPaBUJIILHO BBIMOJHEHO HE MeHee /5% 3a1anust
pabora
Onpoc MTOJIHBIE OTBETHI HA HE MeHee yeM 50 % BompocoB
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[Tpu oueHuBaHUM Pe3yabTATOB OOYUYEHHUS MO TUCHUIUIMHE B XO/€ MPOMEKYTOUHOU aTTe-
CTallMU UCIONIB3YIOTCS CIAEAYIOIUE KPUTECPUH U LIKAJIBI.

Bamura KP (KP01).

Brimonnennas kypcoBas paboTa claeTcs CTYACHTOM PYKOBOJAWTENIO B YCTaHOBJICHHBIN
Cpok. PykoBoauTenb aet mpeaBapUTeIbHYIO OICHKY KypcoBod pabothl. Ilpu omeHke paboTh
YUUTBIBAIOTCS: COJEpKAHUE pabOTHI, CTEIIEHb CAMOCTOSTEIbHOCTH, OPUTHHAIBHOCTH BBHIBOJIOB U
NPEUIOKEHHUH, Ka4eCTBO HCIIOJIb3YEeMOT0 MaTepualia, a TakKe YPOBEHb I'PaMOTHOCTH (00IIuil 1
TeXHU4YeCKUuit). OTHOBPEMEHHO PYKOBOAMTEIb OTMEUYAET MOJIOKUTEIbHBIE CTOPOHBI i HEJOCTAT-
KU paboTHI, a B Cllydae HaJJOOHOCTH YKa3bIBAaeT, YTO HAUICKHUT AopadoraTh. PaboTa, HE COOTBET-
CTBYIOUIAS MIPEIBSIBIIIEMBIM TPEOOBAHHAM, BO3BPAIIACTCS CTYICHTY Ha JOPabOTKY.

KypcoBbie paboOThI, MOJYyYHBIINE MOJOKUTEIBHBIA OT3bIB, JOMYCKAIOTCs K 3amute. Ha
3alIUTe CTYAEHT 0053aH KPaTKO M3JIOKHUTH COZEepKaHue PadOTHI, 1aTh NCUEPITBIBAIOIINE OTBETHI
Ha BOIIPOCHI YJICHOB KOMHUCCHH. BO BpeMs 3alIuThl JOKIAIYUKY JTa€TCs BO3MOXKHOCTh OTCTaM-
BaTh 1 000CHOBBIBAThH CBOIO TOUKY 3PCHUSI.

O1eHKe B XOJI€ 3alIUThl KYPCOBOW PaOOThI MOJICHKAT:

— 3HaHHE 00JIaCTU HUCCIIEIOBAHUS,

— IIIyOMHA M CTETICHb PEUICHHUS TOCTABJICHHBIX 33]1a4;

— YMEHHE KpPaTKO U3J1araTh pe3y/ibTaThl U apTYMEHTHPOBAHO OTBEYATh Ha BOTPOCHI,

— oopmiieHue KypcoBoii paboThl.

Oco0oe BHMMaHuE 00Opalaercss Ha CaMOCTOATEIbHOCTh CTYAEHTA IPU PEIICHUU MOCTaB-
JICHHBIX B paboTe 3a/1ay.

Pemenne 06 omeHke KypcoBOi pabOThl MPUHUMAETCS MPEoaBaTeNsiMi Kadeapsl 1mo pe-
3yJIbTaTaM aHajIHM3a MPEJCTaBICHHONW KypCOBOHM paboOThI, TOKJIa/Ja CTYACHTa M €ro OTBETOB Ha
Borpockl. OIEHKa TI0 UTOTaM 3aIIUThl KypCOBOi pabOTHI MPOCTABISAETCS B BEIOMOCTh U 3a4eT-
HYIO KHIDKKY CTY/I€HTa PyKOBOJIUTEIEM KYypCOBOI pabOTHI.

Komuccnst 1o 3amuTe BKIIIOYAeT Mpeaceaaress KOMIUCCUU U JBYX-TPEX MperoiaBaTenei
Kaeapel. 3ammTa KypcoBoil paboThl CTYAEHTOM COCTOMT M3 BBICTYIUIEHHS cTyJeHTa (5-7 Mu-
HYT) U OTBETOB Ha BOIMPOCHI WICHOB KOMHCCHH W TMPHCYTCTBYIOIIMX Ha 3alIUTE CTYACHTOB U
npernojiaBaTesei.

CryneHTaM, He MOATOTOBHBIIMM KYPCOBYIO pabOTy B YCTaHOBIICHHBIE CPOKH, HE SIBUB-
MIUMCS 1I0 TOW WJIM MHOHM NpHYMHE Ha 3alIMTy KypCOBOH palOTHI, MONYYUBIIUM Ha 3aIIUTE
OLICHKY «HEYIIOBIIETBOPUTEIHHOY, MPEIOCTABISETCS BO3MOKHOCTD 3aIIUTUTh KYPCOBYIO paboTy
(Ipu MOBTOPHOI 3aIuTe — HEe OoJiee ABYX pa3) MOcCiie UCTIPaBIECHUS JOMYLIICHHbBIX OIUOOK U CO-
OTBETCTBYIOIICH TOATOTOBKM K 3amure. /lata 3ammThl ycTaHaBimBaeTcs Kadenpoi. 3amura
IPOMCXOTUT B OOBIYHOM MOPSIJIKE.

OTMeTKa «OTJIIMYHO» BBICTABIIETCS CTYACHTY BBIOJHHUBIIEMY KYPCOBYIO pabOTy B MOJ-
HOM 00Beme U B cooTBeTcTBUU ¢ TpeboBanusimu ECKJI, pazoOpaBmemycs ¢ pacueramu, 00bsC-
HUBIIEMY IIPUHLUIBI pa0OTHI arnnapaTa 1 OTBETUBLIEMY Ha BCE 33JJaHHbIE BOIIPOCHI IO KOHCTPY-
MPOBAHUIO y3JI0B M JIeTaJIe anmnapara.

OTMeTKa «XOpOII0» BBICTABJIAETCS CTYJEHTY BBINOJIHMBIIEMY KYpPCOBYIO paboTy B MOJ-
HOM o0beMe U B cooTBeTcTBUU ¢ TpeboBanusiMu ECK/], oObsicHuBIIEMY NPUHIUIBI pabOTHI ar-
napara, HO HE JI0CTaTOYHO ITOJIHO OTBETHMBILErO HA BOIPOCHI IO PAaCUETHO-TIOSCHUTEIBHOU 3a-
MUCKE, TI0 KOHCTPYHPOBAHUIO Y3JIOB U JIeTajei amnmnapara.

OTMmeTKa «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY BBIIOJIHMBIIEMY KYpPCOBYIO pa-
60Ty B mosHOM o0bemMe U B cooTBeTcTBUU ¢ TpeOoBaHusmMu ECKJl, He momHo 0OBsCHUBIIEMY
NPUHIUIBI paObOTHI anmapara, He OTBETUBIIIETO Ha YacTh BOIPOCOB IO PACYETHO-TIOSICHUTEIbHON
3alACKE U IO KOHCTPYHUPOBAHUIO y3JI0B U ACTAJICH anmapara.
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OTMmeTKa «HEYIOBIETBOPUTEIHHO» BBICTABISETCS CTYAEHTY, BBIIOJHUBIIEMY KYPCOBYIO
paboty B oJHOM 00beMe U B cooTBeTcTBUH ¢ TpeboBanusamu ECK/I, Ho He pa3oOpaBmiemycsi B
paboTe anmapaTa ¥ HE OTBETHBIIETO Ha OOJIBIIYIO YAaCTh BOIPOCOB 10 PACYETHO-MOSICHUTEILHON
3aMcKe U 110 KOHCTPYMPOBAHHUIO Y3JI0B U J€Tajlell anmnapara.

Ok3amen (Dk301). Bamanue cOCTOUT U3 2 TECOPETUIECKHUX BOIIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OrneHka «OTIUYHO» BBICTABIISETCA O0Yy4aroleMycs, €ClId OH IIyOOKO M MPOYHO YCBOWII
IIPOrpaMMHBIM MaTepuas, UCUYEPIbIBAIOIIE, IIOCIEA0BATENbHO, YETKO U JIOTUUECKHU CTPOIHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHIO C MPAKTUKOW, CBOOOJHO CIpaBisieTcs ¢ 3aJadyaMu,
BOIIPOCaMH U JPYTUMH BHJIaMU IPUMEHEHUS 3HAHWM, HE 3aTPyJHSAETCS C OTBETOM IIPU BHUJIOM3-
MEHEHHUH 3a/IaHui, UCIONb3yeT B OTBETE MaTepual PEKOMEHAYEMOW JUTepaTyphl, MPaBUIBHO
000CHOBBIBAET MIPUHATOE PELICHUE, BIIaJEET PA3HOCTOPOHHUMHU HAaBBIKAMH U IIPUEMaMU BBIIIOJ-
HEHUS MPAKTUYECKUX 3a/IaHUH.

OneHka «XOpoIll0» BBICTABISIETCS 00yYaroIeMycs, €CJIM OH TBEPAO 3HAET IMPOrPaMMHBIH
MaTepuai, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIMYyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B
OTBETaxX Ha BOMNPOCHI, IPABUILHO MPUMEHSAET TEOPETUUECKUE MTOJIOKEHUS ITPU PELICHUH MPAKTH-
YeCKHUX 3a/IaHuH, BiIaJieeT HeOOXOIMMBIMHI HaBbIKAMHU U TIPUEMaMU UX BBITIOJTHEHHUS.

OrneHka «yIOBJIETBOPUTEIHLHO» BBICTABIISIETCS OOydYalOUmIeMyCs, €CId OH MMEET 3HAHWs
TOJILKO OCHOBHOTO MaTrepHalia, HO He YCBOWJ €ro JeTajleil, I0MmycKaeT HETOYHOCTH, HEeI0CTa-
TOYHO IpaBWJIbHbIE (DOPMYJIUPOBKHU, HAPYLUIEHHs JOTMYECKON IMOCIE0BATEIbHOCTU B U3JI0XKE-
HUU MIPOrPaMMHOTO MaTepuaia, UCTBITHIBAET 3aTPYyIHEHUS MIPU BHITOJHEHUH MPAKTUYECKUX pa-
0oT.

OrneHka «HEyJIOBJIETBOPUTEIbHO» BBICTABIISIETCS 00YYaIOLIEMYCs, KOTOPBII HE 3HAeT 3Ha-
YUTEJIbHOM YacTU MPOrpaMMHOI0 MaTepHala, I0IyCKaeT CyIECTBEHHbIE OIIMOKN B OTBETaX Ha
BOIPOCHI, HEYBEPEHHO, C OOJIBIINMU 3aTPYJHEHHUSAMH BBIMOIHACT MPAKTUYECKHUE 3aJaHHUS.

Pesynprar 00y4yeHuUs: MO JUCHMIUIMHE CUMTACTCA JOCTUTHYTHIM NPU MOJYYEHUU 00ydaro-
IIMMCS OLIEHKU «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILIO», KOTINYHO» MO KaKJOMY U3 KOH-
TPOJIBHBIX MEPOIIPHUITUH, OTHOCSIIUXCS K JAHHOMY pe3yJbTaTy 00y4eHusl.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas ocBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Taod-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JluciumimHa BXOJWUT B COCTaB 4YacTH O0Opa30BaTENBbHON MPOrpaMMmbl, (HOpMHUPYEMOt
YY9aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH.

Ta6ymma 1.1 — Pe3yapTaThl 00y4eHUs 110 JUCITUTIIMHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

IIK-2 Cnnoco6eH BbINOJIHATH paﬁon IO OPraHm3allii KOHTPOJIA 3a NapaMeTpaMi HAHO-
TEXHOJOTHYECCKHUX MPOIECCOB U KAYECCTBOM IMPOU3BOACTBA H3I[eJIHﬁ B 00J1acTH HHIKCHEP-
HbIX HAHOTEXHOJIOTHii

OCYILECTBJISAET aHAJIU3 COBPEMEHHOT'O COCTOSIHUSA METOJI0B U
o0opynoBaHus st MOIU(PHUKALIUKA CBOWCTB HAHOMATEPUAJIOB U

HaHOCTPYKTYP

WJI-1 (TIK-2)

VYMeeT cocTaBiIATh TEXHAYE-

CKHUEC 3alaHUA Ha MOJACPHU3A-

YIIPABJIACT IMapaMCTpaMU UCXOAHOTO COCTOSAHUA MaTCpUualia 1
U0 U BHCAPCHHUEC HOBLIX MC-

HaHOMaTepHuaJla U KOHTPOJIUPYET UX

TOJIOB U 000PYJJOBAHUS TSt
WU3MEPEHUM ITapaMeTpOB U
MOJIU(pHUKAILIMHA CBOWCTB HAHO-
MaTepHaJIOB U HAHOCTPYKTYpP

YIIpaBJIsIeT MapaMeTpaMyu KOHEYHOTO COCTOSIHUSI MaTepHraja u
HaHOMaTepHaJa B mporecce 00padoTku Marepuaia (1o OTHO-
IICHHUIO K UCXOTHOMY COCTOSIHUIO M IIO OTHOIICHHIO K TpeOye-
MOMY 3HaY€HHI0) U KOHTPOJIUPYET UX

Pe3ynbTarsl 00yueHust Mo JUCHUIUIMHE AOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSTEIbHOM pabOThl 00Y4arOLINXCs B COOTBETCTBUU C YTBEP)KICHHBIM
y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHKEHHUS KOMIETEHIMH CUHUTArOTCS C(OPMUPOBAHHBIMU MPU JOCTHXKE-
HUU COOTBETCTBYIOIUX UM PE3YJIbTAaTOB 00YUEHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BeM JUCHUIINHEI COCTABIAET 9 3aYETHBIX €IUHMUII.

Hwxe mpuBeneHo pacripeziesieHne o01ero oobeMa JTUCIUILIMHBI (B aKaJIeMUYECKUX Yacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma 00yuyeHus
Bunbr pabor Oq:? ai
CeMecTp

Konmaxkmmnasn paboma 68
3aHSTHUS JICKIIHOHHOTO TUTIA 16
1a0b0paTOPHBIC 3aHATHS 32
[PAKTUYECKHUE 3aHATHS 16
KYpPCOBOE MPOCKTUPOBAHUE 0
KOHCYJIbTallH 2
MPOMEKYTOYHAs aTTeCTALUS 2

Camocmoamenvnas paboma 256

Bcezo 324
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3. COAEP)KAHUE JUCIUITJINHBI

Tema 1. 3oHHasi CTPYKTYypa HAHOTPYOOK. MeTo/ JIMHeiHOH KOMOMHALMM ATOMHBIX
opourtaJeii.

XupanbHOcTh HaHOTPYOOK. OcHOBBI MeTona JIKAO. Koaddumuments: xupansnoctu. Cum-
MeTpus nonumMepoB. CUMMETpHst TpaHUTOBOTO CIIOSL. T-30HBI HAHOTPYOOK (N, N). T-30HBI HAHO-
Tpybok (N, 0).

[IpakTueckue 3aHATUS

ITPO1. MonenupoBaHue CTPYKTYpPbl U CBOMCTB | -KOMIOHEHTHBIX HAHOYACTHII.
ITP02. MoaenupoBaHue CTPYKTYpPbl U CBOMCTB 2-KOMIIOHEHTHBIX HAHOYACTHLI.
ITPO3. MoaenupoBaHre caMOOpraHu3ali HAaHOYaCTHII.

JlaGopaTopHbie pabOThI
JIPO1. Pacuer 30HHOl CTpyKTypbl HAaHOTPYOOK MeTo1oM JIKAO.

Tema 2. MoaeaupoBanue pocra (ppakTanoB Mo MeXaHU3MY «arperaums Kjiacrep—
yactuua» (mo moaeau Burrena—Carngepa).

[TpumeHenne Teopun GpPaKkTaNOB s 301b-TeNb-TEXHOIOTUH. OCHOBHBIE MOJIOKEHHS, 10~
NYUIEHNUs U OTPaHUYEHUs B MoJenu Ju¢dy3MOHHO-OrpaHUYEeHHON arperanuu (Monenu Burre-
Ha—CaHzepa). 3aBUCUMOCTh (PPaKTaIbHOW Pa3MEPHOCTH OT pa3MEpPHOCTH MpocTpaHCcTBa. Pu3u-
YeCKHEe HIKHUM U BepXHUH IIpeelibl OrpaHndeHus GU3NUecKuX (ppakTaios.

[TpakTHueckue 3aHATHS
[TP04. MoaenupoBaHue mporecca CrieKaHusi MOHOCTIOMHBIX M MHOTOCJIOWHBIX CTPYKTYP».
ITP0OS. MonenupoBaHue MUKPOCTPYKTYPBl METO/IOM IIJIOTHON YIaKOBKH cdep.

JlaGopatopHble paboThI
JIPO2. N3y4yenne pocta (ppakTasoB MO MEXAHH3MY «arperamus KiIacTep — YacThuay (Io
mojaenu Butrena—Coanpepa).

Tema 3. Poct ppakTanioB mo MexaHu3My KJIACTEP-KJIACTEPHOM arperamum.

MexaHu3M KiacTep-KJIaCTEPHOM arperanuu. JTambl pocTa (paKTalbHBIX arperaTtoB IO
MEXaHU3My KiacTep-KiacTepHoil arperanuu. CkeluuHr, camomnonoobue, camoadUHHOCTD.
[Tpunuun veauddepenunpyemoctu. [lapagoxc Jlebera.

IIpakTHueckue 3aHATHS
[TP06. MonenupoBanue (ppakTaabHBIX arperaTos.
[TPO7. MonenupoBanue nuddys3uun mo GpakTaIbHOMY arperary.

JlaGopaTopHbie pabOThI
JIP03. N3yuenue pocta (ppakTaiaoB Mo MEXaHU3MY KJIacTeP-KIACTEPHON arperaiuu.

Tema 4. MoaenupoBaHue 1ByMEPHBIX NEPKOJSIHOHHBIX KJIACTEPOB.

DneMeHTHI TeOpHUH NepKosUU. [IepkonsnoHHbIe 3a1a4u Ha «CiIydalHbIX y3iax». [Topor
NPOTEKaHUs, KOOPJUHALMOHHAs cepa, MEepKOIAIUOHHBIN KiacTep. Binusaue 1-0if koopauHa-
IIMOHHOM c(epbl Ha 3HAYEHHUE MOPOra MPOTEKAHHUSL.

[IpakTHueckue 3aHATUS
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ITP08. MonenupoBaHue MEPKOISAIMOHHBIX KJIACTEPOB B 3aja4ye y3JIOB Ha JIBYMEPHOU pe-
HIETKE.

JlaboparopHbie pabOTHI

JIPO4. MoaenupoBaHue TBYMEPHBIX MEPKOJISIIITUOHHBIX KJIACTEPOB.

JIPOS. AHanu3 yaenbHON MOBEPXHOCTH MOPOIIKOBBIX M MOPUCTHIX MaTepPHaiIOB afcopOIu-
OHHEIM MeTonnoM BOT.

JIPO6. AHanu3 3BOJNIONMK HAHOMATEPHAJIOB C (PAKTAIBHON CTPYKTYpOW METOIOM JTUHA-
MUYECKON ra304yBCTBUTEILHOCTH.

CamocrosiTenpHas padora

CPO1. MonenupoBaHie HAaHOCTPYKTYPHBIX IIPOLIECCOB METOJOM CTaTUCTHUYECKHUX OIepa-
TOPOB U MATPHII IUIOTHOCTH

CP02. MonenupoBaHue HAHOCTPYKTYPHBIX MPOIECCOB METOI0M KBAaHTOBOM TOIOJIOTHUHU

CP03. MoaenupoBaHue HAHOCTPYKTYPHBIX MPOIECCOB KBAHTOBO-TIOJIEBHIMH METOIaMU

CP04. MoaenupoBaHre HAHOCTPYKTYPHBIX MTPOIIECCOB MH(DOPMAITMOHHBIMHA METOIaMHU
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. 3Bonape, C. B. MopnenupoBaHue CTPYKTYpbl M CBOMCTB HAHOCHCTEM : Y4eOHO-
metoaudeckoe mocooue / C. B. 3Bonapes, B. C. Kopros, T. B. llltanr. — ExkarepunOypr :
VYpanbckuii penepanpubiii yausepcuret, ObC ACB, 2014. — 120 ¢c. — ISBN 978-5-7996-1203-
0. — Texkcr : anexTpoHHBIH // DnekrponHo-0nOMMoTeynas cucrema [IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/68259.html (nata o6pamenus: 18.11.2019). — Pexxum gocry-
na: Juist aBTOPU3UP. TOJIb30BaTENIEH

2. Haxunkeizel, M. @U3MKO-XUMUYECKHE OCHOBbI HAHOTEXHOJIOTMM MU HAHOMATEPUAJIOB :
yuebHnoe nocobue / M. Haxxunkeissl, P. E. Beiicenos, 3. A. Mancypo. — CapatoB : Aii [T Op
Menua, 2018. — 196 c¢. — ISBN 978-5-4486-0164-4. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/73346.htmi
(mata obpamenus: 18.11.2019). — Pexxum noctyna: s aBTOPU3UP. MOJIb30BaTENeH

3. bnecman, A. U. Teopernyeckue OCHOBbI METOAOB MCCIEI0BAaHUS HAHOMATEPUAIIOB '

yuebHoe mocodue / A. U. bnecman, B. B. Jlanpmmna, . A. Ilononsakun. — Omck : OMckuit
rOCyJapCTBEHHBIN TeXxHW4Yeckuid ynusepcutet, 2017. — 78 ¢. — ISBN 978-5-8149-2506-0. —
TekcT : a7eKTpoHHBIH // DnekTpoHHO-O0ubnmoreynas cuctema [IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/78478.html (nara oopamenwus: 18.11.2019). — Pexum goctyna: s
aBTOPU3UP. MOJIL30BATEINCH

4. CanosiH, A. I'. DHTpONHIAHBIE MOJICTH MHUKDPO- M HAHOCTPYKTYp : ydeOHoe mocodue / A.
I'. Canosn, U. H. Epemuna. — Camapa : PEABU3, 2010. — 80 c. — ISBN 5-94836-054-7. —
Tekct : anexTpoHHBIN // DnekTpoHHO-Oubmmoreunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/10149.html (zara oGpamenus: 18.11.2019). — Pexum nocryna: s
aBTOPU3HUP. OJIB30BATENEH

5. Matromikus, U. B. MonenupoBanue u Busyanuzamus cpenctsamu MATLAB ¢usuku
HAHOCTPYKTYD : yueOHoe mocodue / V. B. Martomkun. — M. : Texnocdepa, 2011. — 168 c. —
ISBN 978-5-94836-286-1. — TekcT : 21eKTpOHHBIH // DnekTpoHHO-0uOnmuoTeyHas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/13280.html (nara oOpamienus:
18.11.2019). — Pexwum nocTyma: uisi aBTOPU3UP. MOTb30BATEINCH

4.2. NHTEepHeT-pecypchl, B TOM 4YHcJIe COBPeMeHHbIe MpodeccHOHAIbHbIE 0a3bl AaH-
HbIX U MHGOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Yuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas crcrema «KoncynpTant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru

baza nannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oTkpbeITBIX gaHHBIX MuHHCTEpPCTBA Tpylna U COLMaibHOW 3amuTel P
https://rosmintrud.ru/opendata

baza nannpix Hayunoit anekrponnoii ouomuorexn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPYy/a U COLMATBHON 3alU-
o1 PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3br qanabIx MuHUCTEpCTBA SKOHOMUYECKOro pazutus PO http://www.economy.gov.ru

basa otkpeIThIX maHHBIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnekTponHas 0a3a nanHbIx «M3aarenbcTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru
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basa manubIx «DneKTpoHHO-O0MOMMoTeuHas cucrema «9bC FOPAUT» https://www.biblio-
online.ru

Basa maHHbIX 371eKTpOHHO-0MOaHOTeUHOM cuctembl TT'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHPpOpMaMoHHas cucteMa «HammonanbHast 3JeKTpOHHast
o6ubmoTeka» https://H36.pd

HanwmonanbHeIi mopran onnaitH o0ydenust «OTkpbiToe oOpazoBanue» https://openedu.ru

DnexTponHas 6a3a ganuex "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbabiil caiit @enepanbHOTO areHTCTBA MO0 TEXHHYECKOMY PETYJIHMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypchbl anekTpoHHON HH(DOpPMAaMOHHO-00pa30BaTEIbHOW CpeIbl YHUBEPCHTETA IPE-
CTaBJICHBI B JIOKQTHHOM HOpMAaTHUBHOM akTe «llomokeHue o0 31MeKTpOHHOW MH(OPMAIMOHHO-
oOpazoBatenbHOM cpezie TaMOOBCKOT0 TOCYapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, K KOTOPBIM 00ECIEUYEeH JOCTYI O0YJarOIIHXCS,
B T.4. PUCIIOCOOJICHHBIC JIJISI UCIIOJIb30BaHUSI WHBAIUIAMHU U JIMIIAMU C OTPAaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, TIPUBEACHBI Ha O(QHUIMATHHOM CalTe YHUBEPCUTETa B pasfenie «YHH-
BepcuteT»-«CBelieHnss 00 00pa3oBaTebHOI OpraHu3anun»-«MarepruaibHO-TEXHUYECKoe o0ec-
NIEUYeHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLECCay.

CBeJIcHUS O JIMIIEH3MOHHOM MPOrPaMMHOM 00ECIICYCHHH, UCTIOIb3yEMOM B 00pa3oBaTeb-
HOM TIpoliecce, MPEACTaBICHbl Ha O(UIMATILHOM calTe yHHMBEpcuTeTa B pasueine «OOpa3oBa-
HUue»-«YuebHas paboTtan-«/{ocTymHoe mporpaMMHOE 00eCTIeueHUE.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

OOyuaroniuecs: 1OKHbBI ObITh 0O3HAKOMIIEHBI C pabodel MporpaMMoi JTUCLMILIMHBIL, B TOM
quciIe: TEepeyHeM IUIAaHHPYEMbIX Ppe3YyNbTaToB OOYYEHHs; MECTOM IUCHUIUIMHBI B CTPYKTYpe
OIIOII; Tpyn0eMKOCThIO M3YYEHHS JUCIUIUIMHBI, 00BEMOM ayJUTOPHBIX 3aHATHH M CaMOCTOS-
TENBHON pabOoThl; AaHHOTUPOBAHHBIM COJICPKAHHEM OTACIBHBIX TEM JTUCLUUILIHHBL, IepeuHeM y4ueO-
HO-METOAMYECKOro 00eceueHus A5l CAMOCTOSITEIIbHOM paboThl U ee opraHu3aiueii; GoHI0M olLie-
HOYHBIX CPEJICTB /ISl IPOBECHUS TEKYIIEH M MPOMEKYTOUHOHM aTTecTaluy 00yJatouuxcs o Auc-
LUIUIMHE; TepeYHeM y4eOHOM JMTepaTyphl, pecypcoB MH(OPMALMOHHO-TENEKOMMYHHUKALMOHHOM
cetu «MHTepHET»; METOAMYECKUMHU YKa3aHUSAMHU U1 00Y4arOLIMXCs 10 OCBOSHUIO TUCLUIUIMHBL

CamocrodrenbHas paboTa MO YCBOCHHIO YU€OHOIr0 MaTepuaia 1o JUCLMIIIMHE MOXKET BbI-
MOJHATHCS B YMTAJIBHOM 3alie OMOIMOTEeKH, y4eOHBIX KaOMHEeTaX, KOMIIBIOTEPHBIX Kiaccax, a,
TaKXe B JJOMAIIHUX YCIOBUSX.

CamocrosarenbHas pabora TpeOyeT Hamuuus HHOOPMAIIMOHHO-TIPEAMETHOTO 00ecreueHMs:
y4EOHUKOB, Y4E€OHBIX M METOAMYECKMX MOCOOMH, KOHCHEKTOB JIEKIIUH, OMOPHBIX KOHCIEKTOB,
AIIEKTPOHHBIX 00pa30BaTENbHBIX pecypcoB. MeToanueckie MaTeprabl B OOJBIIMHCTBE CIIydacB
o0ecrneynBaroT BO3MOKHOCTb CAMOKOHTPOJIS [0 TOMY WJIM MHOMY OJIOKYy y4yeOHOro martepuana
WIM NIpeaMeTa B 1enoM. PekoMeHyeTcss TakKe HUCII0JIb30BaTh COOTBETCTBYIOLIYIO HAyUHYIO U
CHeLHaIbHYI0 MOHOIpaUUECKYIO U IEPUOINYECKYIO JINTEPATypy B JaHHON 00J1acTH 3HAHUH.

BrimonHenue Bcex BUAOB yueOHOM paboThl, MPeayCMOTPEHHON TUIAHOM, MTO3BOJIUT CPOPMH-
pOBaTh KOMIIOHEHThI KOMIIETEHIIMIA Ha IESTEIbHOCTHOM U PE(PIEKCUBHOM YPOBHSIX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICONATIN3UPOBAaHHBIM U na6opa-

TOPHBIM 00OPYAOBAaHUEM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAaIIEHHOCTD CIIEI[MAIbHBIX IIOME-
11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb
TexHUYECKHE CPECTBA O0YICHHUSL:
9KpaH, MPOEKTOP, KOMITBIOTEP

y4eOHbIe ayTUTOPHUH IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallU

Meobenp: yuebHas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUS:
9KpaH, MPOEKTOP, KOMIBIOTEP

y4eOHbIC ayIUTOPUH JIS
MPOBEACHUS J1a00PaTOPHBIX
pabot. KomIbroTepHbIi Ki1ace

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MS Office, Windows / KoprnopatusHbie
aKaJeMHYECKHE JTHICH3UH OeCCPOUHbBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

Maple 14 / Jluuensus Ne744750 oec-
cpouHas moroop 35-03/175 ot
21.12.2010r.

s camocTosTeNbHOM paboThl 00yYaroIMUXCsl IPEITyCMOTPEHbI TOMEIIEHUS, YKOMILIEK-
TOBaHHbIE CHECIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOH C BO3MOX-
HOCTBIO TIOJKIIOUCHHS K ceTH «MHTepHEeT» U 00ecledeHneM JTOCTyIa B JJICKTPOHHYIO HH(MOP-
MalMOHHO-00Pa30BaTEILHYIO CPEy YHUBEPCHTETA.

HanmeHnoBanue moMenieHui
JIJISE CAMOCTOSITETbHOMU
PpaboTHI 0OyJAOIIIXCS

OcCHaIIeHHOCTh TIOMEIEHUH IS
CaMOCTOSTEIBHOM PaOOThI 00YJAOIINXCS

IlepedeHb TMIIEH3MOHHOTO NPO-

rpaMMHOro obecneuenus / Pex-

BH3UTHI OATBEPKAIOIETO J10-
KyMEHTa

TTomemienue gusa
CaMOCTOATENILHOM paboThI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnroTexn)

Mebenb: yaeOHas MeOeib

KoMIuiekT cnenuann3npoBaHHOi MeOenn: KOMITb-
I0TEPHbIE CTOJIBI

OO0opynoBaHue: KOMIIBIOTEPHAsI TEXHUKA C TIOJI-
KITIOYECHHEM K HH(POPMAaLIOHHO-
KOMMYHHKAIMOHHOH ceTn «/HTepHeT» u I0CTY-
MIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTenbHyI0 cpesly 00pa3oBaTeNbHOM opra-
HHU3alUH, BeO-KaMepbl, KOMMYHHKaI[HOHHOE 000-
pyZAoBaHue, obecrieyrBaroliee T0CTyI K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coenuHeHUe 1o TexHoaorun Wi-Fi)

Microsoft Windows 7 pro Jluien-
3us Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

ITomenienue s
CaMOCTOSTENTFHON pabOTHI
obyuaromuxcs (ayma. 333/A)

MeOGensb: yueOHast Mmebeb

KoMIuUTeKT criennaniu3upoBaHHON MeOeITH: KOMITh-
FOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIIBIOTEPHASI TEXHUKA C MO/
KJIFOYCHHEM K HH()OPMAIUOHHO-
KOMMYHHUKAIUOHHOH ceTn «HTEepHET» U I0CTY-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyZAoBaHue, obecrieyrBaroliee T0CTyI K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeiuHeHe 1o TexHoaorud Wi-Fi)

Microsoft Windows XP JIunen-
3us Ne44964701

Microsoft Office 2007 Jluuensus
Ne44964701
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1

INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33TaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTus TEKYIIero KOHTPOJIs YCIIeBaeMOCTH IpuBeAeHb! B Tabiuue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

00603-
HAYCHIC HanmenoBanue ®opMa KOHTPOJIA
JIPO1 |Pacuer 30HHOU CTPYKTYphl HAaHOTPYOOK Metonom JIKAO 3amuTa
P02 N3yuenue pocta ppakTajioB 10 MEXaHU3MY «arperamus Kia- 3aluTa
ctep — yactuiay (mo moaenu Burrena—Coannepa)

P03 N3yuenue pocta (dpaxTajoB IO MEXaHU3MY KJIaCTep- 3amuTa
KJIAaCTEPHOH arperanuu

JIPO4 |MopenupoBaHue AByMEPHBIX NEPKOJISIIIMOHHBIX KIACTEPOB 3a11uTa

P05 AHanu3 yaenbHOM MOBEpXHOCTH OPOUIKOBBIX U MTOPUCTBIX 3aluTa
MaTEPHUAJIOB aCOPOIMOHHBIM MeToIoM bOT

P06 AHUaJ'II/IS SBOJIOLIN HAHOMATEPHAIOB C (bpakTaabHON CTPYKTY- 3almTa
poii METOJIOM TMHAMUYECKOW ra30uyBCTBUTEIbHOCTH

CPO1 MonenpoBaHue HAHOCTPYKTYPHBIX IPOLIECCOB METOJIOM CTa- JOKJIaJ
TUCTUYECKUX ONEPAaTOPOB U MATPHI] MJIOTHOCTH

CPO2 MO,I[CJ'II/IpE)BaHI/Ie HAHOCTPYKTYPHBIX IIPOLIECCOB METOJOM JOKJIaJ
KBaHTOBOM TONOJIOTUU

CPO3 MonenrpoBaHue HAHOCTPYKTYPHBIX MPOIIECCOB KBAHTOBO- JTOKJIaJ|
II0JIEBBIMU METOAAMH

CPO4 MonenrpoBaHue HAHOCTPYKTYPHBIX MPOIECCOB HH(pOpMaLIU- JTOKJIaJ|
OHHBIMHU METOJAMHU

7.2. IIpoMexxyTOYHAS aTTeCTALUS

q)OpMBI HpOMe)KYTO‘-IHOI\/'I arTecTal 110 JUCHUIIIINHC ITPUBCICHLI B TaGJ’II/IL{e 7.2.

Tabnuua 7.2 — @opmMbl IPOMEKYTOYHON aTTECTALUU

O0o03HaueHnE

®opma
OTYETHOCTHU

OuHas

Dk301

Dx3aMeH

3 cemecTp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa
OreHOYHBIE CPENICTBA COOTHECEHBI C pe3ylIbTaTaMi 00y4eHUs MO JTUCHUIUIMHE W MHMKA-
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

NJI-1 (ITK-2) YMeeT cocTaBaATh TEXHHYECKHE 3aJaHUsI HA MOJIEPHU3AIHIO U BHeEIPe-
HUE HOBBIX METOJOB M OOOpPYAOBaHMS /IJIsi M3MEPEHUIl MapaMeTpoB M MOAU(PUKALMU
CBOJCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP
P €3YJIbTAThL 06yquM${ KOHTpOJ'ILHI)IC MCPOIIPUATUA

OCYIIECTBIISIET aHAJIN3 COBPEMEHHOTO COCTOSHHS METOJOB M OOOPYHOBAaHUS IS
MOJU(UKAINU CBOWCTB HAHOMATEPHAIOB X HAHOCTPYKTYP

Ok301

yIOpaBigeT MapaMeTpaMu HCXOIHOTO COCTOSIHMA MaTepHuajia M HaHomarepuana u|JIPO1, JIP02, JIPO3, JIPO4,
KOHTPOJIHUPYET UX JIPOS, JIP06

yIOpaBigeT MapaMeTpaMy KOHEYHOTO COCTOSHHS MaTepuala M HaHOMaTepualia B
npouecce 00paboTKM Marepuaia (10 OTHOIICHUIO K UCXOZHOMY COCTOSIHHIO U TIO
OTHOIICHMIO K TpeOyeMOMY 3HaYEHHUIO) U KOHTPOJIHPYET UX

JIPO1, JIPO2, JIPO3, JIP04,
JIPOS, JIP06

Bompocsr k 3amure tabopatopHoii padotsr JIPO1

1. OObsicHUTE, YTO O3HAYAIOT MHIAEKCHI (N, m) B 0003HAUYECHUAX HAHOTPYOOK, KaKyl0 WH-
(dopMaruio 0 HAHOTPYOKE U3 HUX MOKHO U3BJIEYb?

2. O0bgacuute odmume uneu Mmeroaa JIKAO.

3. Hapucyiite o0uuii BUJ1 30HHOM CTPYKTYpPBI 11 HAHOTPYOOK TUIIA «KPECIIO» U «3Ur3ar»
C METAJIMYECKUM M MOJYIPOBOIHUKOBBIM THIIAMHU 30HHOM CTPYKTYPBHI.

4. Haifiute TepMbl OCHOBHOTO COCTOSIHMS TOMOSIEPHOI MONEKYIbI ¢ KOH(pUTypamuei T° u
on?.

5. Haiijiure TepM COCTOSIHUSI OJJTHOKPATHO HOHU3MPOBAHHON MOJIEKYITBI BOsI H2O™.

6. O6ocnyiite npumenenue merona JIKAO nns monexynsr OH.

7. Hackonbko crabumnen noH ruapokcmia OH B cBOOOTHOM COCTOSTHUMU.

8. IlokaxxuTe, YTO TEPM IMOJHOCTHIO 3aMOJHEHHON 00O0JOYKM COOTBETCTBYET HMOJHO CHUM-
METPUYHOMY MPECTABIICHHUIO.

Bomnpocsl k 3amure nabopatopHoit padotsl JIP02

1. Maiite ompexaeneHue CIEIYIOIUM MOHATUAM: MOPOr MPOTEKAHHs; KOOPIAWHAIMOHHAS
chepa; IepKOSIITUOHHBINA KJIacTep.

2. Kak Bnusier 1-1 KoopIuHalMOHHAs cepa Ha BEIUYHHY ITOpOra MPOTEKaHuUs?

3. [Touemy pa3mep ZX. ”HBApUAHTEH Ul 3aJJaHHOW pa3MEPHOCTH IPOCTpaHCTBA?

4. Tloyemy U MOJy4YeHHsI MEPKOJSLMOHHOTO KiacTepa Ui MOJENTH IMepexojia TUdJIeK-
Tpuk/MeTam (Moaens Mota) ZX. 6epercst HOCTOSTHHBIM?

5. B xakux eiuMHUIIAX M3MEpSAETCsl KOHIIEHTPALuUs B JIByMEPHOM IpocTpaHcTBe? B Tpex-
MEpHOM?

6. [IpuBenuTe mMpuMepsl MEPKOJSIUOHHBIX CHCTEM B MaTepHAIOBEIEHUH MHKPOAIEKTPO-
HUKH.

Bompocs! k 3amute nadoparopHoit padotst JIPO3

1. [aliTe onpeneneHue moHATUAM (ppakTan, GppakraabHas pa3MEPHOCTh, TOBEPXHOCTHBIN U
00beMHBIN (DpakTall.

2. [IpuBenuTe OCHOBHBIC MOJIOKEHUS, JOMYIICHUS U OTPaHUYEHUS B MoJenu Tuddy3uoH-
HO-OTpaHWYCeHHOU arperaiuu (Mmoaenu Burrena—Coanpepa).
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3. Kak 3aBucHT (pakTanpHasi pa3MepHOCTh OT pa3MepHocTH npoctpaHcTBa? Kakue 3Haue-
HUS OHA MOXKET MPUHUMATD?

4. Yro omnpenensior Gpu3nuecKue HUKHUM U BEPXHUI MIpeiesbl orpaHnyeHus GpaKTalibHbBIX
arperaToB?

5. IIpuBeauTe npuMepbl MOJEIEH KIIACTEPHBIX CUCTEM.

6. Uto Takoe «(ppakraabHbIe KIACTEPhI» U KaKue MOJICTH UX (OPMUPOBAHUS B 3HaeTe?

7. Kakyto nndopmanuio a0t HaM MOJENIM aTOMHON TOJIBUKHOCTHU?

Bormpocs! k 3amute 1aboparopHoit padotsl JIP04

1. B uem 3akir04yaroTCs OCHOBHBIE MOJIOKEHMS, JOMYIIEHNUS U OTPaHUYEHUsI MOJIEIH Kila-
CTep-KJIAaCTEPHOU arperanuu?

2. Ilpoananu3upoBarh MpoOLECC OJHOBPEMEHHO IPOTEKAIOIIEH KIlacTep-KJIAaCTEpHOM arpe-
ralyy U arperaiuy Mo MEXaHu3My «4acThlla — KJIacTepy.

3. OOpaTuTh BHUMaHUE Ha KHHETUKY pocTa (ppakTanbHbIX arperatoB. OOBSICHUTD, TOUYEMY
B KOMITBIOTEPHOM SKCIIEPUMEHTE He HAOII01aeTCs 3aMelJIeHne ABIKEeHUS (PpaKTaabHBIX arpera-
TOB IPU POCTE UX MACChl, HECMOTPSI Ha TEOPETUUECKHU IpeicKa3biBaeMoe?

4. OOBACHUTD, KaKue MPOIIECCHl MOTYT MPEMSTCTBOBATh BOZHUKHOBEHUIO CTSTHBAIOIIETO
KJIacTepa B peaJIbHbIX cUCTeMax?

5. ANropuTM NOCTPOEHUS NEPKOISIUOHHOMN CETH.

6. Uto Takoe mopor npoTeKaHus?

7. UeMy paBeH OpOT IPOTEKAHUs AJIsl OTHOMEPHOM perteTku? [[ist 6eckoHeUHO MEpHOit?

8. Uto 00I11eTo U pa3IMyHOro B CBOMCTBaX OCCKOHEYHOTro (TMUTAaHTCKOTrO0) KjacTtepa B Iep-
KOJIALIMOHHOM U CJIOKHOU CETU?

Bomnpocs! k 3amute 1abopatopHoii padotsr JIPOS

1. ITosicuuTe nmoHATUS PU3NUYECKON U XUMUYECKOU a/IcOpOIIHH.

2. IloueMy Ha OJHOM M TOM ke aaCOPOLMOHHOW KPHUBOH (COOTBETCTBYIOIIEH 3alaHHOMY
AIIEKTPOHHOMY COCTOSIHUIO CHUCTEMBI), MPEICTaBISAIONIeH cOO0M SHEPru0 CUCTEMBbl Kak (PyHK-
IIUI0 PACCTOSIHUSI, HE MOXKET OBITh JBYX MHHHUMYMOB, COOTBETCTBYIOUIMX (PU3NYECKON U XUMHU-
4yecKou azcopOorusam?

3. CpaBHHUTE 3HAUCHMSI TEIIOTHI (PU3MUECKON U XUMUUYECKON aIcOpOLIUH.

4. Ha yueM OCHOBaHO OIpe/ieJIeHHE BEITUYMHBI YAEIbHON MOBEPXHOCTH Ha Mpubope cepuu
COPBH?

5. Kakue mapameTpsl OKa3bIBAIOT BIMSHHE HA CTETEHb 3alOJIHEHUS aJCOPOLUOHHBIX LIEH-
TpOB?

6. Chopmynupyiite puznyeckuii KpuTepuii, B COOTBETCTBUHU C KOTOPHIM MOXHO OTJIMYUTH
MOJIEKYJIbI, aICOPOMPOBAHHBIE HA TOBEPXHOCTH, OT OCTAJIBHBIX MOJIEKYJI aIcCOPOTHBA.

7. B yem npuHIMNHAIbHBIE OTIMYUS MEXKTY (PU3NUECKON U XUMUYECKOU ajcopoumeit?

8. ChopmynupyiiTe MonoXeHus: MOJIENH, MPUHATHIE NPHU BBIBOJE ypaBHEHHUs JIeHrmiopa.
ITonyuure ypaBHeHue JIeHrMropa.

9. Kakue nonymieHnus jaexar B ocHoBe Teopuu bOT?

10. Hapucyiite xapakTepHbIi BU H30TEPM aCOPOIIUN U JECOPOITHH.

11. Ilpu kakux yciaoBUSAX Ha M30TEpMax aacopOLUUU M AecopOLMU MOXKET BO3HHMKATh I'd-
crepesuc?

12. Kakue maTepuasbl MOKHO HcclenoBats Ha mpuoope COPBI?

13. Moxno nu ucnons3zoBatek npuoop COPBU B kadectBe xpomarorpada? Ecnu ga, To
ONMILUTE METOA?

14. 3smeHUTCA M pE3ynbTaT, €CIIN Mepel U3MEPEHUSIMH HE IIPOBECTH TEPMOTPEHUPOBKY
obpasua? Ecnu ga, To mouemy?

15. Kakue enie MeToabl UCCIEAOBAHMS MOPUCTBIX CPENl U ONPENIECTCHUS YAEIbHON MOBEPX-
HOCTU BBI MOXeTe Ha3BaTh?
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16. MOXHO 71 MCIOJB30BaTh IpYrHe BEIIECTBA B KauecTBE aJCcOpOTHBOB (KpoMe a30Ta)
JUISL OTIpeJleNIeHus yAeIbHON nmoBepxHocTu? Ecnu na, To KaKMMU CBOMCTBAMU OHH JIOJKHBI 00-
J1anaTe?

17. IlpuBenuTe mpuMepsl aICOPOITMOHHBIX SIBIICHUH B mpupoje. OObICHUTE UX.

18. IlpuBenuTe mpuMepsl UCTIOIB30BAHUS aICOPOIIMOHHBIX SBJICHUN B TEXHUKE.

19. Kak MO>XHO pa3In4UTh XEMOCOPOLIMIO U TOMIOXUMUYECKYIO PEaKLINI0?

20. Kak 3aBUCHT afacopOIus OT TeMIepaTypbl? ApryMeHTUPYHTE BHJI 3TOW 3aBUCUMOCTH C
nomolusto npuHnuna Jle-Illarense.

Bomnpocsr k 3amute naboparoproii padotsr JIP06

1. [ToueMy XMMHUKO-a/ICOPOIIMOHHBIEC TATYMKH SKCIUTYaTUPYIOTCS IIPU MOBBIIICHHBIX pa0o-
4yuX Temneparypax?

2. OObsicHUTE, KAK MOXXHO M3MEHHTH CEIEKTUBHOCTH CEHCOPA K BHIOPAHHOMY Ta3zy MyTeM
JIETUPOBAHMUS?

3. Kak u3MeHseTcsi ra304yBCTBUTEIBHOCTh CEHCOpa NPH YBEIWYEHUH PAa3MEPOB 3€pEH,
KOHIICHTPALIMK HOCUTEJICH 3apsiia U pa3MepOB KOHTAKTHBIX 00JIacTel.

4. OnummTe MEeXaHU3M BOCCTAHOBIICHHS MCXOJHOTO CONPOTHBICHUS JaT4UKa IOCIE BO3-
JICWCTBHSI BOCCTAHABIIMBAIOILETO r'a3a.

5. CpaBHHTE IpEHMYIIECTBA M HEJOCTATKH OIIEHKU I'a309yBCTBUTEIBHOCTH 110 U3MEHEHHIO
CONPOTHUBJICHUS [0 OTHOIICHHIO K U3MCHEHHIO ITPOBOAMMOCTH.

6. PaccMoTpuTe BO3MOXKHOCTH TOBBIIICHHUS CEIEKTHBHOCTH JTATYMKOB K JETEKTHPOBAHHIO
BBIOPAHHOTO T'a3a B CMECH, COJICPIKAIICH JPYrue BOCCTAHABIMBAIOLIME T'a3bl, IyTEM HCIOJB30-
BaHMS MEMOpaH, KaTaJIu3aTOPOB, IPOMOTOPOB, a TAKKE CXEMOTEXHHUYECKUM PEIICHUEM.

7. OueHHuTe BO3MOXXHOCTh H3TOTOBJICHUSI CEHCOPOB [0 MUKPO3JICKTPOHHOMN TEXHOJIOTHH.

Teopernueckue Bompocs! K x3amery k301

1. Kakne mMareMaTH4eCcKHe METOAbl MOKHO OTHECTH K KBAaHTOBOMEXAaHHYECKHM pacdyeTaM
«H3 TIEPBBIX MPUHITATIOBY?

2. B 4eMm cyTh KBaHTOBO-TEOPETHUECKOTO MOJIX0/1a PACUETOB «U3 MEPBBIX MPUHIIMIIOBY?

3. B ueM cX0/ICTBO U pa3auyusi METO/1a CAaMOCOTIIACOBAHHOTO TOJI U TEOPHH (PyHKIIMOHATA
MJIOTHOCTHU?

4. Tlepeuucnute HanbOJIEE MUPOKO UCTIOJIb3yeMbI€ MTOTEHITMAIBI B3aUMOJACHCTBUN YaCTHII.

5. OnummuTe METoIbl MOAECTUPOBAHUS MOJIEKYJISPHBIX CUCTEM.

6. Kakne MHOTOYaCTHYHBIC TOTEHITAAIBI BAM U3BECTHBI?

7. Kakue nonys>mMnupudeckue MeToibl Bbl 3HaeTe?

8. B uem oTiune MeTo/1a MOJIEKYIISIPHOM MEXaHUKUA OT KBAHTOBOMEXaHUYECKUX PAacueToOB
«H3 EPBBIX MPUHIIUIIOBY?

9. B ueM cyTh METO/1a MONEKYJISIPHON JUHAMUKH?

10. Ins xakux Lened MOKET MPUMEHSITHCS MOJECTUPOBAHUE METOIOM MOJIEKYJISIPHOM -
HAMUKH?

11. OnuirTe OCHOBHBIE ATaNbl KHHETUYECKOro Metoga Mounte Kapio.

12. Kakue moaenu TpaHcnopTHO-AMG(Y3MOHHOTO TIepeHoca Bbl 3HAeTe?

13. [lepeuucnure TOKH, BO3HUKAIOIINE B MPUIOBEPXHOCTHOM ClIO€ 0o0pasiia mocie o0my-
YEHUS €r0 MOBEPXHOCTH IJICKTPOHHBIM ITYIKOM.

14. Kakue mpoliiecchl COMPOBOXKIAIOT TPAHCIIOPT HOCHUTENEH 3apsna B 00TydEeHHBIX MaTe-
puanax?

15. O6bscHUTE PUBNYECKYIO MOJIENIb TPAHCIIOPTA DIIEKTPOHOB B MaTepHale.

16. HazoBuTe 0COOCHHOCTH HAHOCTPYKTYPHOTO COCTOSIHUS, BJIMSIFOIIME Ha MPOIECCHI Te-
peHoca 3apsijia B MaTepuasiax.

[IpakTnueckue 3ananus K sk3ameny Ok301 (mpumepst)
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1. PaccuuTaTh 3HEpPrur0 HU3IIEH MOJBI JJISl SJIEKTPOHOB B KPEMHHEBOM HAHOIPOBOJE C
KBaJpaTHBIM cedyeHueM. VICcronb30BaTh 30HHYIO CTPYKTYPY KPEMHHMs, KaHaj HampaBiieH BIOJb
ocu [001].

2. PaccunraTh CEKTp KPEMHHEBON KyOMUYECKOW KBAaHTOBOW TOYKH ISl JBIPOK. Mcmonb30-
BaTh 30HHYIO CTPYKTYPY KPEMHHUSI.

3. B monynpoBOoAHHKOBOW HAHOIIPOBOJIOKE (HAHOTPYOKE) COPMUPOBAH PE3KUi p-N mepe-
xoz. Hanucath ypaBHEHHsI /1 pacueTa TPEXMEPHOTo pacipezeaeHus noreHnuana ¢ (X, Y, Z) u
NOJYYUTh paclpesielieHne MOTEHIMala BAOJIb OCH MPOBOJIOKH. CpaBHUTH C pacmpeesieHHeM
MOTEHIIMaNa B «KJIACCHYECKOM» 00bEMHOM p-N-Tiepexo/ie.

4. B TOHKOM cIi0e oTynpoBogHHKa (Tpadena) chopmupoBan pe3kuid p-n nepexon. Hamu-
caTh ypaBHEHHS I pacdyera TPEXMEPHOro pachpeiaesieHus noreHuuana ¢ (X, Y, Z) moay4uTh
pacnpeziesieHue MoTeHuana B jucte rpadena. CpaBHUTH C pacrpeselieHHeM NOTeHLuana B
«KIJIACCUYECKOM» 00beMHOM p-N-niepexoze. CunTarh, 4TO Ha paccTosiHuu d Haj TucToM rpadeHa
pacMoIokKeH MEeTaNIMYECKUi 3aTBOP.

5. Bo ckosbK0 pa3 auameTp HaHOTPYOKH Tuma kpecio (N, n)(n, n) Gosbiie AMaMeTpa HaHO-
Tpy6ku Tumna 3ur3ar (n, 0) (n, 0) mpu ogHOM U TOM *Ke N?

6. [TocTpouTh CTPYKTYPHYIO MOJIENb YTIEPOTHOW HAHOTPYOKH C METAITIMUYECKUMH H TIOJTY-
IIPOBOJHHUKOBBIMH CBOMCTBAMHM C 3aJaHHBIMH MHICKCAMH XHpaiabHOCTH (n, M): a) (9,0); (7,3) 6)
(13,13); (6,5).

7. OnpenenuTth MOPOr MPOTEKAHUS ISl 33/1a4l Y3JIOB B Cllydae IPSIMOYTOJIBHON PEUIEeTKH
IPSIMBIM MOJICITMPOBAHUEM.

8. Ouenute u3mMeHeHne oobema 1 Moy ancopOTHBA MPU MOHOCIOWHOM aacopOIuu, Mpo-
UCXOMALICH IPU HOPMAJIBHBIX YCIOBHSX.

8.2. Kputepum u mKajabl olleHMBAHUS

Kaxxnoe Mepornpusitue TeKyero KOHTpOIsl yCIieBaéMOCTH OLIEHUBAETCS MO IIKaJle «3auTe-
HO», HE 3a4TE€HOY.

OneHka «3a4TeHO» BBICTABISIETCS] 00yYaroleMycsl IPY BBIMOJIHEHUN BCEX yKa3aHHBIX I10-
kazareneit (Tabnuua 8.1), 1OMyCKalOTCs HECYIIECTBEHHbIE HETOYHOCTH B U3JIOKEHUU M 0POpM-
JICHUH MaTepuala

IIpu HEBBIMONMHEHUHN XOTsSI Obl OJHOTO M3 MOKa3aTesel BBICTABISAETCS OLIEHKA «HE 3auTe-
HOY.

Tabmuna 8.1 — Kpurepun onieHuBaHUS MEPONPUITUN TEKYILIErO0 KOHTPOJISI YCIIEBAEMOCTHU

HaumenoBanue,
[Tokazarens
0003HaUYeHNE
nabopaTopHas paboTa BBIIIOJIHEHA B TIOJIHOM 00bEME;
Mo J1abopaToOpHOW paboTe MPEACTABICH OTYET, COACPKAIINN HEOOXO0IUMbIE
JlaGopatopHas pacueTsl, BBIBOJIbI, O(OPMIICHHBIH B COOTBETCTBUU C YCTaHOBJICHHBIMH Tpe-
pabora OOBaHUSIMU;
Ha 3alUTe J1abopaTopHON pabOThl JaHbl MPABUIIbHBIE OTBETHl HE MEHEE UYeM
Ha 50% 3a7aHHBIX BOIIPOCOB
TeMa JIOKJIaJa PacKpbITa, CHOPMYITHMPOBAHEI BHIBOIBI,
Joxian co0uroIeHbI TpeboBaHUs K 00beMy U 0(hOpMIIEHHUIO JTOKJIaaa (IPEe3eHTAIMH K
JOKIaJy);

[Tpu oueHuBaHUU PE3YIBTATOB OOYUEHUS MO AUCHMUILIUHE B XOJE MPOMEKYTOYHOU aTTe-
CTallUU UCIIOJIb3YIOTCS CIEAYIOINUE KPUTEPUH U LIKAJIBI.

Ox3ameH (Ok301).

14—
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3agaHue COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB U 2 NMPAKTUUECKUX 3aJaHUH.

Bpewms Ha noarotosky: 60 MUHYT.

OneHka «OTIMYHO» BBICTABIAETCS O0yYaroleMycs, €ClIM OH INIyOOKO M IPOYHO YCBOMII
IIPOrpaMMHBIM MaTepuai, UCYEPIBIBAOIIE, TIOCIEI0BATENBHO, YETKO U JIOTUUECKU CTPOMHO €ro
u3JaraeT, yMeeT TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOM, CBOOOAHO CIpaBiseTCs C 3aJadaMy,
BOIIPOCaMU U JPYTUMH BHJIaMU IIPUMEHEHUS 3HAHUI, HE 3aTPyIHSAETCS C OTBETOM IPU BUAOMU3-
MEHEHUU 3a/laHuil, UCTONb3yeT B OTBETE MaTepuan PeKOMEHAYeMOH JIUTepaTypbl, IPaBUIbHO
000CHOBBIBAET MIPUHATOE PELICHUE, BIIaJEET PA3HOCTOPOHHUMHU HAaBBIKAMM M IIPUEMAaMU BBIIIOJ-
HEHMsI IPAKTUYECKUX 3a1aHUH.

OreHka «XOpOII0» BBICTABIIACTCS 00Y4aIOIIEMYCsl, €CIIH OH TBEPJIO 3HAET IMPOTrPaMMHBIN
MaTepHall, TpaMOTHO U IO CYILECTBY M3JIaraeT ero, He JIOIyCKasi CyIIEeCTBEHHbIX HETOUHOCTEH B
OTBETAX Ha BOMNPOCHI, IPABUILHO MPUMEHSAET TEOPETUUECKUE MTOJIOKEHUS ITPU PELIEHUH PAKTH-
YECKUX 3a/IaHuil, BiajieeT He0OXO0AUMBIMU HaBbIKAMH U IIPUEMaMHU HUX BBITIOJTHEHUS.

OrneHka «yIOBJIETBOPUTEIHLHO» BBICTABISIETCS OOydYalOLIeMyCs, €CId OH MMEET 3HAHUs
TOJIbKO OCHOBHOI'O MaTepuaia, HO HE YCBOWJ €ro JeTajel, JOMyCKaeT HETOYHOCTH, HEJO0CTa-
TOYHO IpaBWJIbHbIE (DOPMYJIUPOBKHU, HAPYLIEHHs JOTMUYECKON MOCIEI0BATEIbHOCTH B M3JI0XKeE-
HUM IPOTrPaMMHOI0 MaTepualla, UCTIBITHIBAET 3aTPYJHEHHUS MIPH BBIIIOJHEHUN MIPAKTUYECKUX pa-
00T.

OrneHka «HEey10BJIETBOPUTEIbHO» BBICTABIIAETCS 00ydaroleMycsi, KOTOPbIH He 3HAaeT 3Ha-
YUTEJIbHOM YacTH MPOrpaMMHOI0 MaTepHualla, J0MyCKaeT CYIIECTBEHHbIE OIIMOKH B OTBETAX Ha
BOIIPOCHI, HEYBEPEHHO, C OOJIBIINMU 3aTPYJHEHUSAMH BBIIOJIHACT IPAKTUYECKHUE 3aJaHHUS.
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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 11O JMCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu

OIIOIL

JluciumiiiHa BXOJUT B COCTaB 4YacTH OOpa3oBaTeNbHOW Mporpammbl, (GopmMupyemoin
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOLICHHH.

Ta6muma 1.1 — Pe3yapTaThl 00ydeHHUs 11O JUCITUTIIMHE

Kon, naumeHnoBanue
VHJIUKaTopa

P€3y.]'IBTaTLI 06y‘IeHI/I5{ 110 AUCIHUIIIIMHEC

YK-1 CnocoGeH ocyuiecTBJIATh KPUTHYECKUI aHAIHN3 NPOOIeMHBIX CHTYallHil HA OCHOBE
CHCTEMHOI0 MO/IX0/1a, BLIPA0ATHIBATH CTPATEruIo JeiicTBUIA

NUa-1 (YK-1)

Hmeet onwIT 00001IEHNS,
aHaJm3a, CUCTEMAaTH3allnA U
IIPOTHO3HPOBAHMS

3HaeT OOIIYI0 XapaKTePUCTUKY TEXHOJIOTHYECKUX OTepaIuit
POOONIOATOTOBKY M peaTU3alliiil METOJIOB aHAIN3a 00BEKTOB
HaHOTEXHOJIOTUU

yMEeeT aHAIM3UPOBATh U 0000MAaTh (HaKTOIOTHUECKHU MaTepH-
aJl U JIeJaTh BBIBOJBI O TEHJICHIIMSIX U 3aKOHOMEPHOCTSIX TPO-
TEKaHHUS MIPOLIECCOB C YUaCTUEM HAHOOOBEKTOB MO JAHHBIM
SKCIEPUMEHTAIbHBIX HCCIICTOBAHUN

yMEET IUIAHUPOBATh U OPraHU30BBIBATH ACATEIIBHOCTD 110 KOH-
TPOJIIO U TMAarHOCTHUKE CTaJNM MPOU3BOJICTBA U NMPOAYKIIHH
HaHOMaTEpHUAJIOB

UMECT HAaBBIKU ITIOCTAHOBKH U (1)0pMaJ'II/ISaIII/II/I 3aaa4 JuarHo-
CTHUKH CBOMCTB HAHOMATCPUAJIOB

YK-3 Cnioco6eH opraHu30BbIBATh H PYKOBOIUTH Pa00Toii KOMaH/Ibl, BLIPA0ATHIBas KO-
MaH/JIHYI CTPATErHI0 JJIs1 JOCTH/KEHHSI MOCTABJICHHOM 1eJIH

NJI-1 (YK-3)

Mmeert oOmbIT B OpraHu3aiu
HCCJIEIOBATEIbCKUX U MPO-
eKTHBIX paloT, B YIpaBICHUN
KOJJIEKTHBOM

3HACT CTPATCTUYCCKUEC OCHOBBI INITAHUPOBAHHWA SKCIICPUMECHTA B
00J1acT HAHOTEXHOJIOTUH

YMEET yNpaBisiTh IPOrpaMMHUPYEMBbIMU KOMIUIEKCAMH 000py-
JIOBaHUs Ha Pa3HbIX dTallax KOHTPOJISA IPOU3BOACTBA HAHOIIPO-
JTYKTOB

ITK-2 Cnioco0eH BbINOJIHATH Pa00ThI 10 OPraHU3alMH KOHTPOJIS 32 NapaMeTPaMH HAHO-
TeXHOJIOTHYEeCKHUX MPOLEecCOB H Ka4eCTBOM NPOU3BOACTBA U3/e/Hil B 00/1aCTH HHKEHeP-

HBIX HAHOTEXHOJIOT Uil

WJI-1 (TIK-2)

YMeeT coCTaBIATh TEXHUYE-
CKHe€ 3aJ]aHusl Ha MOJIEpHU3a-
[IMI0 ¥ BHEJAPEHHUE HOBBIX Me-
TOJIOB ¥ O0OPYIOBaHUS JIJIS
WU3MEPEHHI MapaMeTpoB U

Mo (UK CBOWCTB HAHO-
MaTepHaJIOB U HAHOCTPYKTYP

3HACT TUIIOBBLIC MCTOJWKHU aHaAIMN3a HAaHOOOBEKTOB U HAHOCH-
CTEM

YMECT IPUHUMATDL U 000CHOBBIBaTh OpTraHHU3alluOHHO-
YHOPaBJICHYCCKUEC PECIICHUA 110 IMOJTYYCHHBIM JaHHBIM

BJIagceT TEXHOJIOTHEH OopraHu3alii U OIICPATHBHOTI'O KOHTPOJIA
XapaKTCPUCTHUK HAHOOOBEKTOB

PesynbpTarel 00yueHuUs: IO TUCHUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX BH-
JIOB KOHTAaKTHOM M CaMOCTOATEIbHOU pabOThl 00Y4aIOIIUXCS B COOTBETCTBUU C YTBEPKACHHBIM

y4eOHBIM IITAHOM.
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I/IH,I[I/IKaTOpBI JOCTHUIKCHU A KOMHCTCHHI/II‘/'I CUHUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I Ipu JOCTUKE-
HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yqu1/1;1.
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2. OBBEM JJUCHUIJIUHBI

O0BeM IJUCLUIIINHEI COCTABIAET 4 3aueTHBIEC €QUHHUIIEL.

Hwxe mpuBeneHo pacripeziesieHne o01ero oobeMa T CIUIUIMHGI (B aKaIEMUYECKHX Yacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma 00yueHus
Buner padot Oq:? ai
CeMecTp

Konmaxmmnasn paboma 84

3aHSTUS JICKIIMOHHOTO TUIIA 32

nabopaTopHbIE 3aHATHUS 32

IIPAKTUYECKHE 3aHATHUS 16
KypCOBOE€ IPOCKTUPOBAHUE -
KOHCYJIbTAIlNU 2
MIPOMEKYTOYHAS aTTECTAIINS 2

Camocmoamenvnas paboma 60

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Tema 1. IlpeameT, 0OCHOBHbIE MOHATHSA W 3a1a4M JUCHUILIHHBI

Onpenenenrie. OCHOBHBIE MOHATHSI TEOPUU HM3MEPEHHH. AKTyaJbHbIE MPOOJIEMBI COBpE-
MEHHOW HaHoTexHoJoruu. dusnueckue BenuuuHbl. KonnyecTBeHHOE npencTaBieHne pu3ndeckux
BenuuuH. [IpuHnmne!r usmepeHnil. @yHIAMEHTAIBHBIE OTPAaHUYEHUS HAa TOYHOCTb W3MEPECHMM.
OrpanuueHust co CTOPOHBI UCIIOIb3yeMoro Matepuia. [IpuGopHble, CXeMHBbIE M CUCTEMHBIE OIpa-
HuueHus. OCHOBHBIE OHATHA TeopuH u3Mepenuil. Onpenenenne. O0bekThl n3Mepenuit Kiaccu-
bukamus usMepeHuid. TUITbI U3MEpPEHUH.

IIpaxmuueckue 3anamus
IT1PO1. MecTo u 3HaU€HHE AMATHOCTUKM HAHOMAaTEpPUAJIOB, CUCTEM M KOMIIO3UTOB Ha MX
OCHOBE B HAHOTEXHOJIOTUSX (CEMUHAp)

Camocmosmenvras paboma:
CPO1. Teopus nzmepenuit
CP02. O0beKTHI U THITBI U3MEPEHUN

Tema 2. MeToabl XMMHY€CKOI0 AHAJIN32 MATEPUATOB U HAHOMATEPHAJIOB
OO0mme mpeACTaBICHUS O METOJIaX XMMHMUYECKOro aHainn3a. KauyecTBEHHBIH M KoJWYe-
CTBEHHBIN aHanu3. Knaccudukanus MeTo0B XUMUYECKOTO aHaln3a. XapaKTepUCTUKa METO/I0B
XUMHUYECKOTO aHAJIN3a: TOYHOCTh, CEJIEKTUBHOCTh, YYBCTBUTEILHOCTh, OTKPBIBAEMbI MUHUMYM,
MUHUMAaNIbHBIN 00BeM, IipeenbHoe pa3zdaBienrne. OcoOOEHHOCTH MPUMEHEHUSI METOI0OB XHUMHYe-
CKOI'0 aHaJln3a K HAaHOOOBEKTaM M MaTepHrajliaM Ha UX OCHOBE.

IIpakxmuueckue 3anamus
ITP02. CucteMbl Ka4eCTBEHHOT'O XUMHUYECKOT0 aHAJIN3a U UX XapaKTePUCTUKHU (CEMHHAP)
[TP03. XapakTepucTUKH KaYECTBEHHBIX peakluii (pereHue 3a1aq)

Camocmosmenvhas paboma:
CPO03. Knaccuduxanus peakTuBOB, HCIOIb3yEMBIX B XUMHUUECKOM aHAIIU3E.
CP04. AnanuTudeckue MpU3HaKU BEIIECTB U aHATUTHYECKUE PEAKITUH.

Tema 3. MeToabl Ka4eCcTBEHHOI I/I)IeHTl/I(l)I/IKaIIPI]/I XUMHYECKOro coctaBa Mmarepua-
JIOB 1 HAHOMATEPHAJI0B

XuMu4deckue METOJbI KAYCCTBCHHOI'O aHaJIi3a. CucreMbl Ka4eCTBEHHOI'0 aHain3a. Bos-
MOKHOCTb MPUMCHCHUSA XUMHUYCCKUX MCTOAOB KAYCCTBCHHOI'O aHalin3a JJIsd HaHOOOBeKTOB. UH-
CTPYMCHTAJIbHBIC MCTOAbI KAUCCTBCHHOI'O aHain3a. CriocoOBI 3JIEMEHTHOI'O aHaIu3a MakKpoma-
TCPHUAJIOB U HaHOOOBEKTOB. MeToanl KaueCTBEHHOM I/I,Z[CHTI/I(I)I/IKaI_II/II/I (I)YHKL[I/IOHB.HBHBIX TpYIIIL.

Jlabopamopuvie pabomol

JIPO1. Ananu3 cMeceil KaTHOHOB M aHHOHOB.

JIPO2. DHeproaucriepcHOHHbIN aHanu3 katanuzaropa CVD-cuHTe3a yriepoIHbIX HaHO-
CTPYKTYP.

JIPO3. Unentudukanus GyHKIMOHAIBHBIX TPYII HAa MOBEPXHOCTH YIJIEPOIHBIX HAHO-
Tpyook meronoMm MK-cnexkrpockomnuu.

Camocmosmenvhas paboma:

CPO05. OO1meanauTHUECKUe, IPYNIOBBIE U CeM(PUYECKIE PEaKIIUK U peareHTHI.
CP06. PenrenoBckast uryopecuieHTasi ClieKTPOCKOTITHS.

CP07. UK-®ypbe-cneKTpoCKOnusl.
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Tema 4. KosimuecTBeHHBIN aHAJIN3 XUMHYECKOI0 COCTABA MAKPO- H HAHO00bEKTOB

IIpuMeHeHHe CIEKTPOCKOMYECKUX METOJ0B JUIs KOJIMYECTBEHHON OLIEHKU XHUMUYECKOTO
cocTaBa OOBEKTOB PAa3IMYHON NpUpOAbl. TUTpUMETpUYECKOe OIpeeieHue KOJINYECTBEHHOTO
cocTaBa (DYHKIMOHAJIBHBIX I'PYII B COCTaBE HAHOOOBEKTOB. DJIEKTPOXUMHUYECKNE METO/Ibl aHa-
JM3a: KOHAYKTOMETPUS U OTEHLMOMETPHS B IMarHOCTUKE HAHOMATEPUAJIOB.

Ilpaxmuueckue 3anamus
[TP04. CieKTpOoCKOMUYECKHe U TUTPUMETPUUYECKUE METO/IbI KOJIMYECTBEHHOIO aHaIK3a B
JMAarHOCTHKE HAHOCUCTEM (CEeMHUHap)

Jlabopamopuvie pabomol
JIPO4. TutrpoBaHHE OKUCIIEHHBIX YIJIEPOIHBIX HAHOTPYOOK 1o boamy.

Camocmosmenvras paboma:
CP08. Cratuctuueckast o0paboTka pe3yaIbTaTOB KOJIMYECTBEHHOTO aHAIHN3a.
CP09. Buabl THATpUMETPUUYECKOTO aHAJIM3a.

Tema 5. TepMuueckuii aHAJIU3 HAHOO0HEKTOB

dusuyeckrue 0CHOBLI TCPMHUYCCKOI'0 aHain3a. CDYHKIII/IOHa.HBHBIG BO3MOXHOCTHU TCPMU-
YEeCKOro aHalM3a M €ro pa3HOBUAHOCTH. TepMorpaBUMeTpHUecKuil aHanu3 u nuddennnanpHas
cKaHUpyomas koixopuMeTpusi. CriocoObl aHaIM3a MPOJYKTOB TEPMUYECKOTO PA3JIOKEHUS MaTe-
pHalIOB MpH JaHHOM BHUjAe aHanu3a. [Ipubopel u obopynoBaHue ISl TEPMUYECKOTO aHAIU3A.
Oco0eHHOCTH TEPMHUYECKOTO aHAIN3a HAHOOOBEKTOB.

IIpaxmuyeckue 3anamus
ITP05. TepmorpaBumerpust U JuddepeHanbHas CKaHuPYyIoIias KOJIOpUMETpUsl B AUa-
THOCTUKE HAHOCTPYKTYpP U KOMITO3UTOB Ha UX OCHOBE (CEMHHAp)

Jlabopamopuvie pabomol
JIPO5. TT'/JICK-ananu3 (GyHKIMOHATH3UPOBAHHBIX YIJIEPOAHBIX HAHOCTPYKTYP ¥ KOMITO-
3UTOB Ha UX OCHOBE.

Camocmosmenvhas paboma:

CP10. Dtansl rpaBuMeTpudeckoro ananusa. Ocaxxaaemast 1 BecoBast (QOpMBI.

CP11. Macc-cniekTpockonuueckasi uACHTU(GUKAIISA TPOIYKTOB TEPMUUECKOTO PasIoxKe-
HUSL.

Tema 6. OnTuuyeckHe MeTOAbl JAMATHOCTHKH YJIbTPAIUCHEPCHBIX CYCHEH3UH M
IMYJIbCUH

[IpuMeHeHHe MeTo/1a AUHAMHUYECKOTO PAacCesHUs CBeTa Ul ONpeAeTeHUs pa3MepoB da-
CTHII JUCTIEPCHOM (a3bl B CYCHEH3MSIX W IMYINbcusix. OO0OpymoBaHHe Il OTPENIEICHUST pa3Me-
POB YaCTHIl B JUCIEPCHBIX CHCTEMaX C KMJIKOH AMCIEpCHOHHOM cpenoi. [IpuMenenue crek-
TPO(OTOMETPHUECKUX METOJIOB JIJIsl YCTAHOBIICHHSI KOHIICHTPAIIUN YIIBTPAIUCTIEPCHBIX CYCIICH-
3UH U DMYJIbCUM.

IIpakmuueckue 3aHamus

[TP06. ®uznyeckre 0CHOBBI (POTOKOIOPUMETPUH (CEMHHAP)

Jlabopamopuvie pabomul
JIP06. ®DOTOKOJIOPHUMETPUUECKPOE OIpPEACICHIUE KOHIEHTPAIMH MOIU(PHUITMIPOBAHHBIX
YIIEPOJIHBIX HAHOTPYOOK B BOJHBIX CYCIICH3HSX.
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JIPO7. Onpenenenne pa3MepoB ariioMepaToB YIJIEPOAHBIX HAHOTPYOOK B BOJHBIX CYC-
neH3usx Ha ananmsarope Nicomp 308ZLS.

Camocmosmenvras paboma:
CP12. OnTtuyeckue sIBJEHUS B TUCIEPCHBIX CUCTEMaX U UX MPUMEHEHHUE B IMATHOCTHKE
pa3MepoB U KOHIISHTPAIIUU YaCTHUI] IUCTIEPCHON (a3bl.

Tema 7. MeToabl MUKPOCKONIMH B HCCICAOBAHUAX HAHOOOBEKTOB

Knaccugukanus MeTo 0B MUKPOCKOIIMM M UX OrpaHMYEHMs 110 MapaMeTpy paspellaro-
mei criocoonoctu. [lonstue 06 3nekTpoHHON MuKpockonuu. Kiaccudukanus MeTonoB 3iek-
TPOHHOM MHKpocKkonuu. CKaHUpyOLas, MPOCBEYMBAIONIAs M aTOMHO-CHJIOBAas MUKPOCKOIIHSL.
OCOoOEHHOCTH TPUMEHEHHUSI METOJIOB 3JEKTPOHHOM MHUKPOCKONHMU B aHAJIM3€ HAaHOOOBEKTOB U
KOMIIO3UTOB Ha X OCHOBE.

Ipaxmuueckue 3anamus
[TPO7. B3aumoelicTBHE 3JIEKTPOHOB C TBEPIBIM TEJIOM (CEMUHAP)
ITPO8. DnexTpoHHAas MUKPOCKOIUS HAHOOOBEKTOB (CEMHHAP)

Camocmosmenvras paboma:
CP13. MeTo/1bI 3JIEKTPOHHO-30HA0BON TUATHOCTUKHU
CP14. JIudpakiinoOHHBIN aHAIN3 B JICKTPOHHON MUKPOCKOITUHU

Tema 8. MeTroabl aHa/IM3a MOBEPXHOCTH TBEPABIX YJIbTPAAMCIEPCHBIX MATEPHAJIOB

CriocoObl ompeseneHust yAeabHOW MOBEPXHOCTH U MOPUCTOCTH TBEPABIX MaTepUasOB.
Mopnenu aacopOuuu, TpUMEHsSEMbIE JJIs YCTAaHOBJIEHHUS XapaKTEPUCTUK MOBEPXHOCTH TBEPJBIX
MaTepHaJioB U paclipeleleHus Mop Mo pa3MepaM, OrpaHudeHus 3Tux Mojeneil. O6opynoBaHue,
IIPUMEHSAEMOE B 3TOM IPyIIe METOJ0B AUATHOCTUKH.

Jlabopamopuvie pabomol
JIPO8. Ananu3 ynenbHON MOBEPXHOCTH U MOPUCTOCTH TBEPAOTO HAHOKOMIIO3UTA HA MPU-
6ope Autosorb.

Camocmosmenvhas paboma:

CP15. AncopOuus ra30B M )KUAKOCTEH Ha MOBEPXHOCTH TBEPJOTO Tea.
CP16. Teopust 06beMHOTO 3aTIOJIHEHHUSI MUKPOTIOP.

CP17. IlpyHUMnbI ¥ IPUMEHEHUE PTYTHOM TOPO3UMETPHH.

Tema 9. Metoabl aHanu3a (PU3MKO-MEXaHHYECKHX CBOMCTB NMOPOLIKOBBIX M TBep-
ABIX MATEPHATIOB

[Tonatue u pusnko-mexaHnueckux cBoiictBax. Knaccudukanus puznko-mexaHMYeCKHX
CBOMCTB. MeTO/IbI ONpeiesIeHNs] HACBIITHOW M UICTUHHOW IIJIOTHOCTH TBEPJBIX MaTE€pHANIOB, yria
€CTECTBEHHOI'0 OTKoca. OmnpeneneHre Npo4OHOCTHBIX XapaKTEPUCTUK KOMIIO3UTHBIX MaTepHa-
noB. O0opynoBaHue, MpUMEHsIeMOe Ui OlpenenaeHus] (U3NKO-MEXaHNUYECKUX U MPOYHOCTHBIX
XapaKTEPUCTUK TBEPABIX MAaTEPUAIIOB.

lpaxmuueckue 3anamus
ITP09. Metonsl onpeaeneHUss HCTUHHOM TUIOTHOCTH M (PM3UKO-MEXaHUIECKHX XapaKTe-

PHUCTHK MOPOILIKOBBIX TBEPBIX MaTEpUAIOB (CEMHUHAP)

Jlabopamopuvie pabomul
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JIP09. OmnpeneneHre NPOYHOCTHBIX XaPAKTEPUCTUK MOJIMMEPHBIX U OETOHHBIX HAHOKOM-
MO3UTOB

Camocmosmenvuasn paboma:
CP18. I'azoBas nukHOMETpUs: (PU3NUECKUE TPUHITUIIBI K IIPUOOPHI.

KypcoBoe npoekTrpoBanue He MpeayCMOTPEHO.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. Haxunkeizel M. ®Ou3nKo-XUMUYECKHE OCHOBBI HAHOTEXHOJIOTMI M HaHOMaTepuasoB [Dek-
TpOHHBII pecypc] : yueOHoe nmocobue / M. Haxunkeissl, P.E. belicenos, 3.A. Mancypos. —
DNeKTpoH. TeKcToBbIe naHHble. — CapatoB: A Ilu Dp Menma, 2018. — 196 ¢. — 978-5-
4486-0164-4. — Pexxum noctyna: http://www.iprbookshop.ru/73346.html

2. I'mymenko A.I'. HanHomarepuaabl 1 HAHOTEXHOJIOTHH [ DJIEKTPOHHBIN pecypc] : yueOHoe 1o-
cobue / A.T'. I'mymenko, E.II. I'mymenko. — DnekTpoH. TekcToBble qanHble. — Camapa: Ilo-
BOJDKCKHH TOCYJapCTBEHHBI YHUBEPCHUTET TEJIEKOMMYHUKaui W uHpopmatukm, 2017. —
269 c. — 2227-8397. — Pexwum noctyna: http://www.iprbookshop.ru/75388.html

3. Anpapuenckuii, P.A. HanoctpykTypHble Marepuanbl: yueOHOe mocobue s By3oB / P. A.
Anpnpuesckuii, A. B. Paryns. - M.: Akanemus, 2005. - 192 c. Ok3. (8)

4. ITomyueHue U uccie0BaHHe HAHOCTPYKTYp. JIabopaTOpHBIM MPAKTUKYM MO HAHOTEXHOJIOTH-
saM: yuyeOHoe mocobue aist By30B / A. A. EBmokumos [u np.]; nox pea. A. C. Curosa. - M.:
BUHOM. JlaGopatopus 3nanuit, 2011. - 186 c. Dk3. (5)

5. [1aBnoB A.U. ®u3nko-xuMHUYECKHE METO/IbI aHANIM3a [ DIEKTPOHHBIN pecypc]: yueOHoe moco-
6ue/ IlaBnoB A.Ml.— DOnextpoH. TekcToBble naHHble.— CII6.: Cankrt-IleTepOyprekuil rocy-
JApCTBEHHBIN apXUTEKTypHO-CTpouTenbHblii yHuBepcuter, DbC ACB, 2014.— 64 c.— Pe-
xuM nocryna:_http://www.iprbookshop.ru/30016

4.2. UHTEepHET-pecypchl, B TOM YHCJIe COBPeMeHHbIe NMPodeccHoHAIbLHBIE 6a3bI 1aH-

HbIX ¥ HHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

VYuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas crcrema «KoncynpTanTt+H» http://www.consultant-urist.ru

CnpaBouHo-mipaBoBas cucrema «[ apanTy http://www.garant.ru

ba3a nanneix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCoOpus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCcTBA Tpyda M COUMAJIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

basa nanubix HayuHoit anextponHoii oudianorexn eLIBRARY.RU https://elibrary.ru/

baza nanubIx nmpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPY/a U COLMATBHOMN 3alU-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

bazbr qanabIx MUHUCTEpCTBA SKOHOMUYECKOTO pazButus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3a naHHbIX «3aarenbcTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpOHHO-OMOMMOTeUHas cuctema «9bC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 35eKTpOHHO-OMOMHoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHPpoOpMalMoHHas cucteMa «HarmoHnanbHast 3JeKTpOHHAsS
6ubnuorexa» https://H36.pd

HanumonansHbIil mopTai oHaaiiH 00yuenus «OTKpbiToe 0Opa3zoBanue» https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

Odunmanpusiii caiit denepanbHOTr0 areHTCTBA MO TEXHUYECKOMY PETYIUPOBAHHUIO U MET-
postoruwu http://protect.gost.ru/
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Pecypchl 2neKkTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipe-
CTaBJICHBI B JIOKAJIbLHOM HOpMaTUBHOM akTe «llonoxkeHue 00 37IEKTPOHHONW MH(POPMALMOHHO-
oOpa3zoBaTenbHOil cpeie TaMOOBCKOI0 rOCYy1apCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPChI, K KOTOPBIM oOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJIS MCIIOJIb30BaHMS MHBAIMJAMU U JIMIAMU C OrPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, IPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHUBEPCUTETa B pasjene «YHH-
BepcuteT»-«CBenenus 006 o0pa3oBaTeabHON OpraHu3zanun»-«MarepuanbHO-TeXHUYECKoe obec-
NIeUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCay.

CaenieHus 0 JIMIIEH3MOHHOM MPOrPaMMHOM OOECIeUeHUH, UCIIOIB3YeMOM B 00pa3oBaTeb-
HOM TIpoIlecce, MpeACTaBleHbl Ha OQHUIMAIbHOM caiiTe yHHBepcuTeTa B pazzaene «OOpas3oa-
Hue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHoOe 0OecrieueHUE.

— 10—
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

W3ydeHue mpeaMeTa HAYMHAETCS C CAMOCTOSITENIbHON pabOoThl HaJl OCHOBHOW U JOMOJHU-
TEJIbHOM JINTEPATYPOIl.
B TedyeHue cemecTpa CTYACHTHI CIYIIAIOT JIEKIIUU, BBIOIHAIOT JJaOOpaTOpHbIE pabOThI U
pelaroT 3a1a4H.
B tedyenue BpeMeHHU, OTBEJICHHOTO ISl CAMOCTOSTEIbHOM paboOThl B CEMECTPE, CTYACHTHI
JIOJIKHBI BBIIIOJIHUTH KYPCOBYIO paloTy.
[Tpu u3yyeHuu AUCUMILTUHBI ITIAHUPYIOTCS Cleayrolue popMbl KOHTPOJIS TEKYIEH ycre-
BA€MOCTHU CTY/ICHTOB:
— Iepuoauyeckas mpoBepKa KOHCIIEKTOB JIEKIUH;
— KOHTPOJBHBIN OMPOC CTYIEHTOB HA JICKLHUAX U MPAKTUIECKUX 3aHATHUSAX;
— TMpoBepKa MOJHOTHI M KauecTBa BHINOJHEHUS 3aJaHUil Ha CAMOCTOATEIbHOE W3y4YCHHE
OT/IETIbHBIX BOIIPOCOB M TEM 110 PEKOMEHIOBAaHHOW JIUTEpaType.
[Ipu moAroTOBKE K MPOMEXKYTOYHOW aTTecTanuu (IK3aMeHy) HEOOXOAMMO TMOBTOPHO H3Y-
YUTh KOHCIEKTHI JIEKIIMA U PEKOMEHJOBAHHYIO JINTEPATYPY, MPOCMOTPETH BOMPOCHI, OCBE-
IICHHBIC HA CEMUHAPAX U MPAKTUYECKUX 3aHITHSIX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIM3UPOBAHHBIM U na6opa-

TOPHBIM 00OPYAOBAaHUEM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAaIIEHHOCTD CIIEI[MAIbHBIX IIOME-
11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb
TexHUYECKHE CPECTBA O0YICHHUSL:
9KpaH, MPOEKTOP, KOMITBIOTEP

ydeOHbIe ayTUTOPHHA IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenp: yuebHas mebenb
OGopynoBaHHe: MakeThl 000pyHOBa-
HHUSL

y4eOHbIC ayIUTOPUH JIS
MPOBEACHUS J1a00PaTOPHBIX
pabot. KomIbroTepHbIi Ki1ace

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUECHHSL:
9KpaH, IPOEKTOP, KOMIBIOTED

y4eOHBIC ayIUTOPUH JUTS
KypPCOBOTO MPOCKTHPOBAHUS
(BBITTOTHEHNUST KyPCOBBIX padoT)

Meobenb: yaebHas mebOenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KoprnopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpammMHble poaykTsel Autodesk mo
porpaMme CTPaTeruyecKoro napTHep-
CTBa B chepe 00pa3oBaHUs MEKIY KOP-
nopanueit Autodesk 1 06pazoBaTenbHBIM
yupexxaenueM Jlorosop #110001637279

KOMIITAC-3D Bepcust 16 / JIunensus
NeMII-10-00646 6eccpounas
Horoop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuenzus Ne00005221
OeccpouHas

roc. KOHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCs MPETyCMOTPEHbI MOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHEIMATU3UPOBAHHON MeOEIbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedeHreM J0CTyIa B JJIEKTPOHHYIO UHDOP-
MaIMOHHO-00pa30BaTEIbHYIO CpPEAy YHUBEPCUTETA.

HaunmvenoBanue moMeneHuin
JUISL CAMOCTOSITEIbHOM
paboThI 00yUarOITHXCS

OCHaIIIeHHOCTI: HOMCIIIeHI/Iﬁ JJIA

CaMOCTOSTEIBHON PaOOTHI 00YJAOIINXCS

[TepeueHp JIMIIEH3UOHHOTO NPO-

rpaMMHOro obecrieueHus / Pex-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

MeOGensb: yueOHast Mmebelb

ITomemenue s
CaMOCTOSTENIFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an HayuHo# 6ubnnoTexn)

KoMruiekT crieraniu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O6opymoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAaINOHHO-
KOMMYHHKAlMOHHOI ceTn «IHTepHeT» u A0CTYy-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYyI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyIoBaHue, 00eCIIEYMBAOIIEE TOCTYII K CETH MH-
TepHET (MPOBOHOE COSANHCHHE U OCCIIPOBOIHOC
coenuHeHue no texHonaorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ned49487340

Microsoft Office2007 JInuensus
Ne49487340

ITomemenne ais
CaMOCTOSTEIILHOU pabOThI

Mebenb: yaeOHas MeOeib
KoMIUIeKT crienuaaiu3npoBaHHOM MeOEITH: KOMITh-

Microsoft Windows XP JIunen-
3ust Ne44964701
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. IlepedyeHb TMIEH3MOHHOTO MPO-
HaumenoBanue nomemeHui

. OcHalIeHHOCTh IOMEIEHUH 115 rpaMMHoOro obecreuenus / Pex-
UTSL CAMOCTOSITEITbHOM .
CaMOCTOSITENIbHON PabOThI 00YYAFOIIAXCS BHU3HTHI MOATBEPKAAIOIIETO [0~
PpaboTHI 0OYJAOIIIIXCS
KyMEHTa
oOyuaromuxcs (aya. 333/A) |roTepHBIC CTOJIBI Microsoft Office 2007 Jluteu3us
O6opynoBaHHe: KOMIbIOTEpHAsl TEXHUKA C TIOJI- Ne44964701

KJIIOYeHUEM K MH()OPMALMOHHO-
KOMMYHUKaIMOHHOH ceTn «VHTepHEeT» 1 1oCTy-
IIOM B JIEKTPOHHYIO HHPOPMALOHHO-
00pa3oBaTeNpHYIO Cpeay 00pazoBaTeIbHOI opra-
HU3aIH, BeO-KaMepbl, KOMMYHHKAaIIHOHHOE 000-
pyznoBaHHe, 0OecrieyHBaroIee JOCTYII K CeTH HH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coenuHeHUe No TexHonorun Wi-Fi)
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1

INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBAECMOCTHU U HpOMG)Ky’IO‘-IHOfI aTrTeCTaluun.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33TaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIEro KOHTPOJIs YCIIeBaeMOCTH IIpUBEAEHbI B Tabuue 7.1,

Ta6ymma 7.1 — MeponpusTus TeKyIero KOHTPOJIs YCIeBaeMOCTH

00603-
HAYCHIC HanmenoBanue ®opMa KOHTPOJIA
P01 MecTo 1 3HaYeHHE JAMAarHOCTUKU HAHOMAaTEpUajOB, CUCTEM U orpoc
KOMITO3UTOB HAa UX OCHOBE B HAHOTEXHOJIOTUAX
P02 CucreMpl Ka4eCTBEHHOI'O XMMHUYECKOTO aHallM3a M UX Xapak- orpoc
TEPUCTHKHU
ITP03. |XapakTepuUCTUKH Ka4eCTBEHHBIX PEaKIIUMA OIpocC
JIPO1. |Anaynu3 cMecell KAaTHOHOB U aHHOHOB. 3aIIHUTA
P02, DOHeproaucnepcuoHHbIi aHanu3 katanuzatopa CVD-cunresa 3amuTa
YTIEPOAHBIX HAHOCTPYKTYP
TIPO3. Wnentudukanus (yHKIMOHAIBHBIX TPYHNI HA IMOBEPXHOCTH 3amuTa
yIIIepoIHBIX HAaHOTPYOOK MeTooMm MK-criekTtpockonuu
Po4. CHeKTpOCKONUYECKNE U TUTPUMETPUUECKNE METOMABI KOJIUYe- oIpoc
CTBEHHOT'O aHAJIM3a B INArHOCTUKE HAHOCHCTEM
JIPO4. |TutpoBaHUE OKUCIEHHBIX YTIEpOIHBIX HAHOTPYOOK 1o boamy 3amuTa
TepmorpaBumerpus u nuddepeHuanbHas cCKaHupyomas Ko- OIpoc
[TP0S. [nopumeTpusi B AMArHOCTUKE HAHOCTPYKTYpP U KOMIIO3UTOB Ha
UX OCHOBE
TIPO5. TI/ACK-ananu3  QyHKIMOHATM3UPOBAHHBIX  YTJICPOHBIX 3aIIuTa
HAaHOCTPYKTYP M KOMIIO3UTOB HAa UX OCHOBE
[TP06. |®Dusnveckne 0CHOBHI POTOKOIOPUMETPUHI onpoc
DOTOKOJIOPUMETPUUECKPOE OIPENEICHUE KOHIEHTPALUU MO- 3amuTa
JIPO6. |muduuupoBaHHBIX YIIIEPOIHBIX HAHOTPYOOK B BOJHBIX CYyC-
TIEH3UAX
P07, Onpenenenue pa3MepoB ariioMepaToB YIIIEPOJIHBIX HAHOTPY- 3aIuTa
00K B BOJIHBIX cycrieH3usx Ha anainuzatope Nicomp 308ZLS
ITPO7. |B3ammoneiicTBHE DJIEKTPOHOB C TBEPABIM TEJIOM OIpocC
ITP08. |DnexTpoHHass MUKPOCKONHS HAHOOOBEKTOB 3amuTa
1IPOS. AHanu3 yZAenpHOM IOBEPXHOCTM U TOPUCTOCTH TBEPIOTO 3amuTa
HAHOKOMIIO3MTa Ha ipubope Autosorb
Mertoapl ompeneneHus: MCTUHHOM IUIOTHOCTH U (PU3UKO- oIpoc
ITP09. |MexaHMYecKuX XapaKTEPUCTHK MOPOIIKOBBIX TBEPJABIX MaTe-
puajoB
P09 Onpenenenre MPOYHOCTHBIX XapaKTEPUCTUK MOJUMEPHBIX U 3amuTa
OETOHHBIX HAHOKOMITO3UTOB
7.2. IIpoMexkyTOYHAS aTTeCTALUS

14—
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DopMBbI TPOMEKYTOUHOHN aTTECTAIIMHU IO TUCIUILIMHE TPUBEICHBI B TabmuIe 7.2.

Tabmmma 7.2 — @opMbl IPOMEKYTOUHOM aTTECTAIIUU

0603- dopma
Ounas
HAYCHHE OTYETHOCTHU
OK301 DK3aMeH 3 cemecTp

_ 15—
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

OHGHO‘IHBIG cpeacTtBa COOTHECCHLI C PC3yjibTaTaMU 06yqu1/1>1 110 JUCHUIIJIMHC U MHIAHNKAa-

TOpaMH JOCTHIKCHUA KOMHGTCHHHFI .

NJI-1 (YK-1) Umeet onbIT 00001ICHNS, aHAJIM3a, CHCTEMAaTH3allMK U IIPOTHO3UPOBAHUS

PesynbraTel 00y4deHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HaeT OOUIYI0 XapaKTePUCTUKY TEXHOJOTHUYECKHX orepaluii nmpooo-
MOJITOTOBKU W Peau3allii METOJOB aHaIn3a 00hEKTOB HAHOTEXHOJIO-
T

ITPO1, ITP0O9, JIPO2,
CP03, KP

yMEeT aHaJIM3UPOBATh U 00001aTh (HAKTOJIOTUUECKUN MaTepuai U Je-
JaTh BBIBOJBI O TEHJACHLUAX U 3aKOHOMEPHOCTSX MTPOTEKaHUs IIPO-
[IECCOB C Yy4aCTHEM HAaHOOOBEKTOB 1O JJaHHBIM dKCIIEPHMEHTAIbHBIX
HUCCIEe0BAaHUN

[1P07,ITPOS, JIPO1,
CPO1, DK32

YMCCT IIJIAHUPOBATH U OPraHU30BbIBATH JCATCIBHOCTD IO KOHTPOJIIO U
JUAarHoCTHUKE CTaI[I/Iﬁ MMPOU3BOACTBA U ITPOAYKIIMK HAHOMATCPUATIOB

ITP06, JIPO3, JIP04,
CP04

MMEET HaBBIKU [TOCTAHOBKH U (hopMan3aluu 3a7a4 JMarHOCTUKH
CBOIWCTB HAHOMATEPHUAIOB

I1P02, JIPOS, JIPO6,
CP02

NJI-1 (YK-3) MmeeT ombIT B OpraHU3aIiiy NCCISI0BATEIbCKIX U POCKTHBIX PaboT, B yIpasiie-

HUH KOJIJICKTUBOM

Pe3ynbraThl 00y4eHus

KoHTposbHbIE MEpONpUATHS

3HACT CTPATCTUUCCKHUE OCHOBBI IJIAHUPOBAHHWA SKCIICPUMCHTA B o0ua-

I1PO1, ITP09, JIPO2,

CTH HAaHOTEXHOJIOTUH CPO03, KP
yMEeT yNpaBisiTh IpOrpaMMUpyeMbIMU KOMIUIeKkcamu obopynoBanus (I[1P07,ITPOS, JIPO1,
Ha pa3HbIX dTanax KOHTPOJIsS IPOU3BOICTBA HAHOIIPOILYKTOB CP0O1, DK32

NJI-1 (TIK-2) YMeeT cocTaBisTh TEXHUYESCKUE 3a/IaHKsI HA MOJICPHHU3AIINIO U BHEIPCHUE HOBBIX
METO/I0B U 000pYyI0OBAaHUS Ul U3MEPEHU apaMeTpoB U MOAU(UKALMU CBOMCTB HAaHOMAaTepHa-

JIOB U HAHOCTPYKTYP

Pe3ynbTaTel 00y4eHus

KoHTposbpHbIE MEpOIPUATHS

3HACT TUITIOBBIC MCTOJMUKHU aHAJIN3a HAaHOOOBEKTOB U HAHOCHCTEM

ITPOS, JIPOS, CPOS,
CP09

YMEET IPUHHUMATD U 00OCHOBEIBATE OpraHu3alluOHHO-
YIpaBJICHUYCCKHUEC PCIICHUS 110 TOJTYUCHHBIM JaHHBIM

ITP03, JIP09, CPO6,
CPO8

BIIAJICET TEXHOJIOTUEN OpraHu3ali U ONepaTUBHOTO KOHTPOJIA Xa-
PaKTEpUCTUK HAHOOOHEKTOB

I1P04, JIPO7, CPO7,
OK3l1

Bomnpocsr k 3amure nabopatopHoii padotst JIPO1

1. HazoBute cucTeMbl KaueCTBEHHOT'O aHaIM3a KaTHOHOB U UX TPYIIIOBBIC PCATrCHTHI
2. HazoBute crucTeMbl KaueCTBEHHOTO aHAIN3a aHUOHOB M X TPYIIIOBBIC PECATrCHTHI
3. KaxoBa MoCJICA0BATCIBHOCTD onepaunﬁ IIPpU BBIIIOJIHCHUU KAYCCTBCHHOT'O aHAJIN-

3a KaTHOHOB U aHUOHOB

Bomnpocs! k 3amure nabopatopHoii padoTsl JIP0O2
1. KakoBbl ¢u3nuecKkue MpUHIUIBI pabOThl PEHTTEHOBCKOTO
TpomeTpa

(ITYIOPECIICHTHOTO CIICK-

2. Kak npoucxoaut o6paboTka pe3yabTaToB U3MEPEHHS Ha prudope
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4.
5

KakoBbl 0COOCHHOCTH KaueCTBEHHOM MIEHTHU(HUKAIIUN DJIEMEHTOB C HU3KOW M BBICO-
KOM aTOMHOM MacCOM JaHHBIM METOJI0M

Kaxk mpoBouTcst mpoO0OmoAroToBKa B JaHHOM MeTojie?

KaxoBbl orpannuenus meroga?

Bomnpocsr k 3amure tabopatopHoii padotsr JIP03

1.
2.
3.

4.
5

Kaxkosbl ¢pusnueckue npuniunsl padotel UK-Dypse ciekrpomerpa

Kakwne TpeOoBaHus NpenbsaBIAIOTCA K 00pa3iaM Ipu JaHHOM METO/Ie aHallu3a

Kakue BapuaHThl mpoOONOArOTOBKM TBEPHABIX U KUAKUX OOpPa3llOB HUCIOIB3YIOTCS B
HK-cnexrpockonuun

Kaxk mpoucxoaut nnenrudukanus GyHKimoHanbHbIX Tpynn no UK-cnekrpam?

Kak moxHo agantupoBath MK-criekTpockonuio 11 KOJIMYECTBEHHOIO aHaJIn3a?

Bompocsr k 3amure rabopatopHoii padoTsr JIP04

1.
2.
3.

KaxoB TUN4HbIN BUJ KPUBON KHCIOTHO OCHOBHOI'O TUTPOBAHUsA?

Kak ocymiectBisieTcst 00paTHOE MOTEHIIMOMETPUYECKOE TUTPOBAHUE?

Kakum o6pazom omnpenensor coaepkaHue KapOOKCHIIbHBIX, (PEHOJIBHBIX U JIAKTOH-
HBIX TPYII Ha MOBEPXHOCTU OKUCIICHHBIX YITIEPOJHBIX HAHOTPYOOK METOIOM KHC-
JIOTHO-OCHOBHOI'O TUTPOBAHUS?

Kak mocnenoBarenbHOCTh Omnepanuil MpyU TUTPUMETPUUYECKOM OIPENEICHUH TPYIII
KHMCJIOTHOTO XapaKTepa Ha IOBEPXHOCTH OKUCIeHHbIX Y HT?

Bormpocs! k 3amuTte nadoparoproi padotsr JIPOS

1.

w

Kakum 00pa3oMm OCyIIECTBISIETCS TEPMOTPABHUMETPUUYECKHIA aHaIu3 OOBEKTa IpH
CUHXPOHHOM TEPMUYECKOM aHaIN3€e?

XapakTepucTruKa TEpMOIPaBUMETPUYECKON KPUBOM.

XapakTepucTuka KpuBoil 1udpepeHaaIbHON CKaHUPYIOLIeH KOJIOPUMETPHUH.
VYcnoBusl UCMONB30BAHMS JTAHHBIX CUHXPOHHOTO TEPMHMYECKOr0 aHaIM3a JUIsl Kaye-
CTBEHHOM M KOJMYECTBEHHOMN HIEHTU(UKALIMHN COCTaBa 0OBEKTa

Bomnpocs! k 3amute nabopatopHoit padotsr JIP06

1.

2.
3.

Kakum ob6pa3zom mpoBepsieTcsi BBIIOTHUMOCTh 3aKkoHa JlamOepra-bepa mpu doTtoko-
JIOPUMETPHH.

Kak paccuntbiBaeTcst MOISPHBIN K03()PUIIMEHT NOTJIOMIEHUSI CYCTIEH3UU?

Kakum 006pazoM MOXHO paccuuTaTh KOHLEHTPALMIO YacTHUI] B YIbTPAAHCIEPCHOM
CYCIIEH3UU METOJIOM (POTOKOJIOPUMETPUH?

Bormpocs! k 3amuTe naboparoproii padotsr JIPO7

1.
2.

3.

[TpuHIMI TUHAMHYECKOTO PacCesiHUs CBETa

OrpaHuveHus MPUMEHEHHUS METO/Ia JUHAMHYSCKOTO PACCESTHUS CBETA MPHU OIpeIeIie-
HUU Pa3MEPOB YACTUI] IUCTIEPCHOMN (a3bl B CYCIIEH3UAX U IMYIbCHUSX.

By kpuBBIX pacnipeneneHus 4acTHI] AUCTIEPCHOM (a3bl 10 pa3Mepy 1 ux oopaboTka.

Bompocs! k 3ammuTe nadoparoproii padotsr JIPO

1.
2.
3.
4.

[TpuHIMI onpeneneHns yaenbHON OBEPXHOCTH.

Monens, mpuMeHsiemast 115 ONpeieJIeHHsl YAeIbHON MOBEPXHOCTH U €€ OIrpaHUYECHHUS
ITocnenoBaTenbHOCTh OCYIIECTBIEHUS aHAIN3A

Monens, npuMeHsiemasi 1715 olpeiesieHusl 00beMa U pa3mMepa Iop U €€ OrpaHuueHUs.

Bormpocs! k 3amuTe 1adoparopHoit padotst JIPO9

1.

Yro Takoe Moayns FOHra? Kakosa equHuma ero u3MepeHus?
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N

Kakue eme xapakTepUCTUKH OLICHKH MEXaHUYECKOW ITPOYHOCTHU CYLIECTBYIOT?
Kakum 00pa3oM rotoBsAT 0Opas3isl KOMIIO3UTOB ISl OMPEASIICHHUs] TPOYHOCTHBIX Xa-
PaKTEPUCTHUK ITOJTMMEPHBIX KOMIIO3UTOB?

Kak onpenesnsiroT MpOYHOCTHBIE XapaKTEPUCTHKH OETOHHBIX KOMIIO3UTOB?

3amanus x onpocy [1P01

1.

2.
3.
4

B 4yem cxo/1cTBO 1 paznuune 00bEKTOB MUKPO- M HAHOTEXHOJIOTUIA?

UYrto Takoe HaHOMaTepHuabl?

KakoBbl 0COOEHHOCTH HAHOCOCTOSIHUS BEILleCTBA?

KakoBbl 0COOEHHOCTH TMAarHOCTUKH CBOWCTB BEILIECTB B HAHOCOCTOSIHUN?

3amanus k ornpocy [1P02

1.

AnanuTHueckas Kiaccu(pukanus KaTHOHOB IO TPYIAM: CEpOBOJAOPOAHAS (Cynbhu -
Hasl), KUCIOTHO-OCHOBHAs, aMMuadHo-(ocdarHass. CucreMaTHUeCKUuil U JpOOHBINA X0A
ananu3a. O0IeaHaTUTHYECKHE, TPYIIOBEIE U CIeNU()UIECKUE PEAKIIUU U PEareHTHI.
KucnotHo-ocHOBHas kilaccu(uKanus KaTHOHOB IO aHAIUTUYECKUM rpymnmnam. Cucre-
MaTUYECKHM aHaIN3 KaTUOHOB 10 KUCIIOTHO-OCHOBHOMY METO[Y.

KayecTBeHHbIl aHanu3 aHMOHOB. Knaccugukanus aHHOHOB IO aHAJTUTHUYECKUM TPyII-
mam: 1Mo CIIOCOOHOCTH K 00pa30BaHUIO MaOPACTBOPUMBIX COEAMHEHHM, IO OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIbHBIM CBOMCTBaM. JeHCTBHSI IpyNIOBBIX peareHToB. YacTHbIe
peakuuyu aHMOHOB. AHalIM3 cMecH aHHMOHOB. [IpoObl Ha aHMOHBI-OKUCIUTENN U aHHO-
HbI-BoccTaHOBUTENU. CHcTeMaTUYeCKU U ApOOHBIN aHaIU3 aHUOHOB.

3ananus k onpocy [1P03

1.

2.
3.

OTKpbIBa€MbIil MUHUMYM, TIpeieibHas KOHIICHTPAILUsI WIIN MpeeIbHOE pa30aBiieHre
Y MUHUMAIIbHBII 00beM MpeiebHO pa30aBIeHHOr0 pacTBOpa.

B3anmocBA3b 3THX MOKa3aTesie U MX NPaKTUYECKOE UCITOIb30BAaHNE B AaHATU3E.
Mertoarka BBIYMCICHUN TOKa3aTeNeNd YyBCTBUTEIBHOCTH PEAKLIUN.

3ananus k onpocy [1P04

ko

DHeproAuCIepCUOHHas CIIEKTPOCKOIHSI.
NK-®yppe-ciekTpockonus

P®D-cnexTpockomnusi.

O2xe-cneKTpoCKOMusl.

TuTpuMeTpUYecKHil aHAJIN3 B HAHOMATEPUAIOBEICHNH.

3amanus k onpocy [1P0S

1.
2.

OU3NKO-XUMUYECKHE OCHOBBI TEPMHUYECKOTO aHAJTN3a.

BO3MO)KHOCTI/I nu OFpaHI/I‘-IeHI/IH TepMI/I'-IeCKOFO aHaJIn3a B JJMArHOCTUKEC CBOf/iCTB HaAHO-
00BEKTOB.

Oco0EeHHOCTH TEPMOTPABUMETPUH TIPU OIICHKE TEPMHUUECKOW CTAOMIHBHOCTH U COCTaBa
MaTepHAaJIOB.

3anmanus k onpocy [TP06

1.

2.

3aKOHBI MOTJIOMICHUS U PACCESIHUS CBETa U UX MPUMEHUMOCTb K JUCIIEPCHBIM CUCTE-
Mam.

[TonsTHE 006 ONTHYECKOH MIIOTHOCTH M CIIOCOOBI €€ ONpeIeTICHUS.

3akon Jlambepra-byrepa-bepa u pacuers! mo Hemy.
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3amanus x onpocy [1P07

1. Knaccudukamus mporneccoB B3auMO/ICHCTBHUS SIEKTPOHOB € BEIIECTBOM

2. YnenpHbIE OTEPU SHEPTUU SJIEKTPOHAMHU.

3. VYmpyroe paccesaue. [lotennman B3aumozericteust. @opmyna Pesepdopna.

4. Heymnpyroe paccessHuE 3JIEKTPOHOB (UMITYJIbCHOE MPUOIIDKEHUE).

5. Ceuenne nonmsanuu. [Tnazmonsl. Cpenusist [ymHa CBOOOAHOTO Mpobera 3JIeKTPOHOB.
[Torepu snepruu. [IpoGeru >1eKTPOHOB B TBEPAbIX TelaxX. BTopuuHas 3JeKTpOHHas
smuccus (B2D).

3ananus k onpocy [1P08
1. BropuuHas 371€KTpOHHAs IMUCCHS.
2. CrHekTpocKonus XapakTepPUCTUIECKUX MOTEPh SHEPTUH FIEKTPOHOB.
3. PactpoBas »neKTpoHHass MUKPOCKOIUS (OCHOBHbIE IIPUHIMIIBI U aHAJIUTUYECKHE BO3-
MO>KHOCTH).
4. OCHOBHBIE y3JIbl PACTPOBOI'O JIEKTPOHHOI'O MUKPOCKOIIA.
5. Ilpumenenue POM i aHanmm3a HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB.

3ananus k onpocy [TP09

1. ®usnuko-MexXaHUYECKUE XapaKTEPUCTHKH MOPOIIKOBBIX MaTEPHAIIOB.

2. MexaHu4eckre XapakKTepUCTUKU TTOJIMMEPHBIX KOMIIO3UTOB

3. Cmoco0Obl onpeienieHust GU3NKO-MEXaHUIECKUX U MPOYHOCTHBIX XapaKTCPUCTHUK.

Teopernueckue BONpocsl K 3k3ameny k301

1. Krnaccudukanus HanopasmepHsix 3¢ dexroB. Hanococrostaue Bemectsa. ['padu-
yecKoe N300paxKeHre 3aBUCUMOCTH (PUKCUPYEMOTO CBOMCTBA OT pa3Mepa HAaHOYACTHIL.

2. Knaccudukanmst METo10B AMArHOCTUKH HAHOOOBEKTOB.

3. XHUMUYECKUI aHAIIN3 KaueCTBEHHOI'O0 COCTaBa 0OBEKTA.

4, KadecTBeHHBIN XUMUYECKUM aHAIHU3.

5. KonnuecTBeHHBIN XUMHUYSCKUN aHAJIN3.

6. XapakTepucTHKa peakiui, JexallnX B OCHOBE XMMHYECKOTO aHalIn3a, U Tpedo-
BaHMUSI, IPEBSABIISIEMbIE K HUM.

7. NHcTpymMeHTaNbHBIE METOIBI KAYECTBEHHOTO XMMHUYECKOTO aHallM3a MaTepHaliOB
1 HAaHOOOBEKTOB.

8. NHcTpyMeHTaNbHBIE METOIBI KOJTMYECTBEHHOTO XMMHUYECKOTO aHaln3a MaTepHa-
JIOB 1 HAHOOOBEKTOB.

9. [IpuMeHeHne TUTPUMETPUHU IS KOJUYECTBEHHOM OILICHKH (HYHKIIMOHAIBHBIX
TpyNN B COCTaBe HAHOOOBEKA.

10. NK-cnekTpockonusi B KAY€CTBEHHOM U KOJMYECTBEHHOM aHAJIN3e

11. PenrenoBckast piryopeciieHTHas ClIeKTPOCKOIIHSI.

12. CrexTpoOoTOKOTOPUMETPHS B TUATHOCTUKE YIABTPAAUCTIEPCHBIX CHCTEM.

13. Ornpezenenne yneabHON MOBEPXHOCTH W MOPUCTOCTH TBOPABIX HAHOCTPYKTYpPHU-
POBaHHBIX MAaTEPUAIIOB.

14. TepMorpaBUMETpUUYECKU aHaIU3 B JUArHOCTUKE HAHOMATEpPUAIOB U HAHOCH-
CTEM.

15. MeToapl OLIEHKH pa3Mepa YacTHIl AUCIEPCHONM ¢a3bl B yIAbTPATUCIEPCHBIX
OMYJIbCHUSIX U CYCTICH3HSIX.

16. MeTtoasl onpeneneHus (pU3NKO-MEXaHUIECKHX XapaKTePUCTUK MOPOIIKOBBIX Ma-
TEPHUAJIOB.

17. Meroabl onpeeneHusi HaChIMTHOM W UCTUHHOW TUIOTOHOCTH TBEPABIX MAaKTepHa-
JIOB.

18. Meroabl onpeieIeHus: MPOYHOCTHBIX XapaKTEPUCTUK HAHOKOMITO3UTOB.
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8.2. Kpurtepuu u mKajabl OlleHUBAHUS

8.2.1. IlIkamnbl orleHUBaHUS

JIJIs1 KOHTPOJIBHBIX MEPONPHUATHH YCTAaHABIMBACTCS MHHHUMAJIBHOS U MaKCHMAaJIbHOC KOJIH-
4YeCcTBO 0AJIOB B COOTBETCTBUH ¢ Tabuiei 8. 1.

KoHTpoIbHOE MEpOIPHUATHE CUUTACTCS MPOMICHHBIM YCIICIIHO MPH YCJIOBHHM Habopa Ko-
JIM4YeCcTBa 0AJJIOB HE HMKE MUHUMAJIBLHOTO.

Pe3ynbrar 00y4eHMS 10 TUCIUIUIMHE CYUTACTCS JTOCTUTHYTHIM MPU YCICITHOM ITPOXO0KIC-
HUU OOyYalomUMCsl BCEX KOHTPOJIBHBIX MEPOIPUSTUH, OTHOCSIIUXCS K JAHHOMY pPe3ylbTaTy
00yJeHUsI.

Ta6smma 8.1 — [IIkanpl O1leHUBaHUSI KOHTPOJIBHBIX MEPOIIPUITHN

0603- KommgectBo 6aiioB
HaunmenoBanue dopma KOHTPOIIA :
Ha4YeHue min maxX
MecTo ¥ 3HaueHUE NUArHOCTHKU HAHO- onpoc 0 5

[TPO1. |maTepuanoB, CUCTEM M KOMIIO3UTOB Ha
UX OCHOBE B HAHOTEXHOJIOTUSIX

P02 CucremMbl KaueCTBEHHOTO XMMHYECKOI'O oIpoc 0 5
aHAIN3a ¥ UX XaPaKTEPUCTHKH
P03, Xa?aKTepHCTHKH Ka4eCTBEHHBIX PEaK- orpoc 0 5
Ui
JIPO1. |Ananu3 cMecell KAaTHOHOB U aHHOHOB. 3anmTa 0 3
DHEepProIUCIepCUOHHBI aHaIU3 KaTa- 3aIuTa 0 3
JIPO2. |mm3atopa CVD-cuHTeza yriepoaHbIX
HAHOCTPYKTYP
Wnentudukanms (bYHKIMOHATBHBIX 3ammTa 0 3
7[po3. |TPYUN Ha MOBEPXHOCTH  YIIEPOHBIX
" |HaHOTPYOOK METOA0M HK-
CIIEKTPOCKOIITHH
CHeKTpOCKOMUYECKUE U TUTPUMETpUIEC- orpoc 0 5

ITP04. |ckue MCTOABI KOJIMYCCTBCHHOI'O aHalJlu-
3a B JMarHOCTUKC HAHOCHUCTEM

TurpoBaHue OKHCICHHBIX YIIIEPOIHBIX 3ammTa 0 3
JIPOA4.

HaHOTPYOOK 1o boamy

TepmorpaBumerpuss u  nuddepeHIu- orpoc 0 5
P05, |M1PHAA CKAHHPYIOWIAs KONOPHMETPHS B

JUArHOCTUKE HAHOCTPYKTYp M KOMIIO-
3UTOB HA UX OCHOBE

TI/ACK-ananmu3  (yHKIHOHATU3UPO- 3amnmTa 0 3
JIP0S. |BaHHBIX YIJIEPOAHBIX HAHOCTPYKTYp H
KOMIIO3UTOB HAa NX OCHOBE

du3nyeckue OCHOBHI (DOTOKOIOPUMET- omnpoc 0 5
puH

ITP06.

DOTOKOJIOPUMETPUUECKPOE  OIpeeIie- 3aluTa 0 3
HU€ KOHIICHTPAIIMH MOIU(DHUIIPOBAH-
HBIX YTJIEPOJHBIX HAHOTPYOOK B BOJ-
HBIX CYCIICH3HSX

JIPOG.

Ormpeznenenue pa3MepoB ariioMepaToB 3aluTa 0 3

JIPO7.
YTIEPOAHBIX HAHOTPYOOK B BOJHBIX
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00603-

HaumenoBanue

DopMa KOHTPOJIA

KommuectBo 0amios

cycrneHsusx Ha aHammzarope Nicomp
308ZLS

ITPO7.

B3anmoneiicTBre 3JEKTPOHOB C TBEP-
JIBIM TEJIOM

orpoc

ITPO8.

9J'IeKTp0HHa${ MUKPOCKOIIUA HaHOOOB-
CKTOB

3aIuTa

JIPOS8.

AHanu3 yleJbHOW MOBEPXHOCTH U IO-
PUCTOCTH TBEPAOrO0 HAHOKOMIIO3MTA Ha
npubope Autosorb

3aIuTa

ITP09.

Mertobl onpeneneHus UICTHHHOM IUIOT-
HOCTH M (PU3UKO-MEXaHUYECKUX Xapak-
TEPUCTUK MOPOUIKOBBIX TBEPJbIX MaTe-
pHUaJioB

oIpoc

JIPO9.

OmnpeneneHne MPOYHOCTHBIX XapakTe-
PUCTUK TOJMMEPHBIX U  OETOHHBIX
HAaHOKOMIIO3UTOB

3almuTa

Ok301

DK3aMeH

OK3aMCH

15

40

8.2.2. Kputepun orieHUBaHUS
[Ipu oueHMBaHMM PE3YNBTATOB OOYYEHHS IO TUCLHHUIUIMHE B XOZAE TEKYIIEr0 KOHTPOJIA
YCIIEBAEMOCTH HUCIONB3YIOTCS CIEAYIONINE KPUTEPUH.
MuHuMaIbHOE KOJMYECTBO OAIIOB BHICTABIISIETCS 00YUYArOMEMYCs TIPH BBIIIOJTHEHHH BCEX
yKa3zaHHbIX nokazartened (Tabmuua 8.2), gomycKarTCs HECYIIECTBEHHbIE HETOUYHOCTH B H3JIO-
KEHUU U 0OpMIIEHUH MaTepuala

Tabnuua 8.2 — Kputepun olleHHBaHUSI MEPONIPUATHI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH

HanmenoBanme,
[Tokazarenu BHICTaBICHUS MUHUMATBHOTO KOJIMYECTBA OaIoB
0003HaYEHHE
nabopaTopHas paboTa BBIOJIHEHA B TTIOJIHOM 00bEME;
TaGonaTopHas o jabopaTopHoil paboTe MpeICTaBIeH OTYET, COAEpKalINil HeoOXOAUMBbIe
a60Tpa p BBIBOJIBI, 0)OPMJICHHBIN B COOTBETCTBHH C YCTAHOBJICHHBIMU TPEOOBAHUSIMU;
p Ha 3alIuTe JJa0opaTOPHOU PabOTHI TaHbI MIPABUIIbHBIE OTBETHl HE MEHEE UYeM
Ha 50% 3a7aHHBIX BOIIPOCOB
KonTponbHas o .
pabota MPaBHJIbHO BBIMOJHEHO HEe MeHee 50% 3amanmii

IToaroroska n
3aIInTa MPE3CH-
Taluun

TEMaA MMPE3CHTAIIMU pACKPbITA, MATCPHAJ ITPEACTABIICH CTYACHTOM XOPOIIIO

caenan WHPOPMATUBHBIA KPAaTKUI JOKJIAJl, COMMPOBOXKICHHBIN BU3yalu3aIln-

Jlokuan eil MaTepuasia; co0JIt0IeHbl TpeOoBaHUs K 00beMy M OOPMIICHHIO TOKJIAa
Ornpoc TMIOJIHbIE OTBETHI Ha He MeHee ueM 50 % Bompocos

Tema pedeparta pacKphITa;
Pedepar UCIOJIb30BaHbl PEKOMEH/1yeMble HCTOYHUKH;

co0roieHbl TpeboBaHus K 00beMy U odopMiIeHHIO pedeparta

Ox3amen (Dk301). 3aganue COCTOUT U3 2 TEOPETUIESCKUX BOTIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OrneHka «OTIUYHOY» BBICTABISETCA O0YYarOIEMYCs, €CJIM OH INIyOOKO M IPOYHO YCBOMII
IPOTPaMMHBIN MaTepHa, UCUEPIIbIBAIOILE, [TOCTIEI0BATEIbHO, YETKO U JIOTHYECKH CTPOMHO €ro
U3JaraeT, yMeeT T€CHO YBS3bIBaTb TEOPHIO C IPAKTUKOM, CBOOOAHO CIpPAaBIsEeTCs C 3aJadaMy,
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BONPOCAMH U JIPYTMMH BHJAMH IPUMEHEHUs 3HAHUMH, HE 3aTPYAHSETCS C OTBETOM IIPH BUIOMU3-
MEHEHUM 3a/IaHUi, UCIOJIb3yEeT B OTBETE MaTepual PEKOMEHAYEMOW JUTEpaTyphl, IPAaBUIBHO
00OCHOBBIBACT NPUHATOE PELICHHE, BIa/IeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U NIPHEMaMU BbINOJI-
HEHUS NPAKTUYECKUX 3a/laHUH.

OrneHka «XOpOIIO0» BBICTABIIAETCS 00Yy4aroOLIEMYCsl, €CIM OH TBEPJIO 3HAET MPOrPAMMHBIN
MaTepuai, TpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JAOIYCKasl CyILECTBEHHBIX HETOUHOCTEN B
OTBETaxX Ha BOINPOCHI, IPABUIbHO PUMEHSET TEOPETUUYECKHUE MOJOKEHUS TP PEILICHUH ITPAKTH-
YEeCKUX 3a/IaHUi, BJaieeT He0OXO0AUMBIMU HaBBIKAMH U IPUEMaMH WX BBITIOJHEHUSI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOY4YarOLIEMYCs, €CJIM OH MMEET 3HaHUs
TOJIbKO OCHOBHOI'O MaT€pHaia, HO HE YCBOWJ €ro JIETaleH, JOIYyCKaeT HETOYHOCTH, HEJOCTa-
TOYHO NpaBWIbHbIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKON IMOCIEI0BaTEIbHOCTH B U3JIOXKe-
HUU [IPOIPaMMHOI0 MaTepuaia, UCTIBIThIBAET 3aTPYAHEHUS NIPU BHIIIOJHEHUH IPAKTUYECKUX pa-
60T.

OneHka «Hey10BIETBOPUTENIbHO» BBICTABISAETCS 00yYaroleMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuana, JIOMyCKaeT CyLIeCTBEHHbIE OUIMOKM B OTBETAaX Ha
BOTIPOCHI, HEYBEPEHHO, C OOJBIIMMU 3aTPyTHEHUSIMU BBITTOJIHSACT MPAKTHUECKUE 3aJaHHsL.

PGSYHBTaT 06y‘~IeHI/I$I o AUCHUIUIMHE CHUTACTCA NJOCTUTHYTBIM IIPHU IMOJIYYCHHUU 06yqa10—
HUMCA OLUCHKU «Ba4YTCHO», «KYAOBJICTBOPHUTCIBLHOY, «XOPOIIO», KOTIUYHO» 110 KaKAOMY U3 KOH-
TPOJbHBIX MCpOHpHﬂTHﬁ, OTHOCAIIUXCA K JTaHHOMY PE3YyJIbTaTy O6y‘IeHI/IH.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIVIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu

OIIOIL

JluciimiiiHa BXOJUT B COCTaB 4YacTH O0Opa3oBaTeNbHOW Mporpammbl, (Gopmupyemoi
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOLICHHH.

Ta6muma 1.1 — Pe3yapTaThl 00ydeHHUs 11O JUCITUTIIMHE

Kon, naumeHnoBanue
VHJIUKaTopa

P€3y.]'IBTaTLI 06y‘IeHI/I5{ 110 AUCIHUIIIIMHEC

YK-1 CnocoGeH ocyuiecTBJIATh KPUTHYECKUI aHAIHN3 NPOOIeMHBIX CHTYallHil HA OCHOBE
CHCTEMHOT0 MO/X0/1a, BLIPA0ATHIBATH CTPATEruIo JieiiCTBHIA

NUa-1 (YK-1)

Hmeet onwIT 00001IEHNS,
aHaJm3a, CUCTEMAaTH3allnA U
IIPOTHO3HPOBAHMS

3HaeT OOLIYI0 XapaKTePUCTUKY TEXHOJOTUYECKUX OTepaIuit
POOONIOATOTOBKY M peaTU3alliiil METOJIOB aHAIN3a 00BEKTOB
HaHOTEXHOJIOTUU

yMEeeT aHAIM3UPOBATh U 0000MaTh (PAKTOJIOTHUECKHU MaTEpH-
aJl U JIeJaTh BBIBOJBI O TEHJICHIIUSIX U 3aKOHOMEPHOCTSIX MPO-
TEKaHHUS MIPOLIECCOB C YUaCTUEM HAHOOOBEKTOB MO JAHHBIM
SKCIEPUMEHTAIbHBIX HCCIICTOBAHUN

yMEET IUIAHUPOBATh U OPraHU30BBIBATH ACATEILHOCTD 110 KOH-
TPOJIIO U TMAarHOCTHUKE CTaJNM MPOU3BOJICTBA U NMPOLYKIIHH
HaHOMaTEpHUAJIOB

UMCECT HAaBBIKU ITIOCTAHOBKU U Q)opManmaunn 3aga4 JuarHo-
CTHUKH CBOMCTB HAHOMATCPUAJIOB

YK-3 Cnioco6eH opraHu30BbIBATh H PYKOBOIUTH Pa00Toii KOMaH/Ibl, BLIPA0ATHIBas KO-
MaH/JIHYI CTPATErHI0 JJIs1 JOCTH/KEHHSI MOCTABJICHHOM 1eJIH

NJI-1 (YK-3)

Mmeert oOmbIT B OpraHu3aiu
HCCJIEIOBATEIbCKUX U MPO-
eKTHBIX paloT, B YIpaBICHUN
KOJJIEKTHBOM

3HACT CTPATCTUYCCKUEC OCHOBBI INITAHUPOBAHHWA SKCIICPUMECHTA B
00J1acT HAHOTEXHOJIOTUH

YMEET yNpaBisiTh IPOrpaMMHUPYEMBbIMU KOMIUIEKCAMH 000py-
JIOBaHUs Ha Pa3HbIX dTallax KOHTPOJIS IPOU3BOACTBA HAHOIPO-
JTYKTOB

ITK-2 Cnoco0eH BBINOJHATH Pa00THI 10 OPraHU3ANMH KOHTPOJIA 32 IapaMeTPaMH HaHO-
TeXHOJIOTHYEeCKHUX MPOLEecCOB H Ka4eCTBOM NPOU3BOACTBA U3/e/Hil B 00/1aCTH HHKEHeP-

HBIX HAHOTEXHOJIOT Uil

WJI-1 (TIK-2)

YMeeT coCTaBIATh TEXHUYE-
CKHe€ 3aJ]aHusl Ha MOJIEpHHU3a-
[IMI0 ¥ BHEJAPEHHUE HOBBIX Me-
TOJIOB ¥ O0OPYIOBaHUS JIJIS
WU3MEPEHHI MapaMeTpoB U

Mo (UK CBOWCTB HAHO-
MaTepHaJIOB U HAHOCTPYKTYP

3HACT TUIIOBBIC MCTOJWKHU aHaJIN3a HAaHOOOBEKTOB U HAHOCH-
CTEM

YMECT IPUHUMATDh U 000CHOBBIBATh OpTraHHU3allMOHHO-
YHOPaBJICHYCCKUEC PECIICHUA 11O IMOJTYYCHHBIM JaHHBIM

BJIagceT TEXHOJIOTHEH OpraHu3allvii U OII€PATHUBHOI'O KOHTPOJIA
XapaKTCPUCTHUK HAHOOOBEKTOB

PesynbpTarel 00yueHuUs: IO TUCHUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX BH-
JIOB KOHTAaKTHOM M CaMOCTOATEIbHOU pabOThl 00Y4AIOIIUXCS B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM IITAHOM.




28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

I/IH,I[I/IKaTOpBI JOCTHUIKCHU A KOMHCTCHHI/II‘/'I CUHUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I Ipu JOCTUKE-
HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yqu1/1;1.
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2. OBBEM JJUCHUIJIUHBI

O0BeM IJUCLUIIINHEI COCTABIAET 4 3aueTHBIEC €QUHHUIIEL.

Hwxe mpuBeneHo pacripezesieHne o01ero oobeMa TUCIUIUIMHEI (B aKaJIeMAIYECKUX Yacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma 00yueHus
Buner padot Oq:? ai
CeMecTp

Konmaxmmnasn paboma 84

3aHSTUS JICKIIMOHHOTO TUIIA 32

nabopaTopHbIE 3aHATHUS 32

IIPAKTUYECKHE 3aHATHUS 16
KypCOBOE€ IPOCKTUPOBAHUE -
KOHCYJIbTAIlNU 2
MIPOMEKYTOYHAS aTTECTAIINS 2

Camocmoamenvnas paboma 60

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Tema 1. IlpeameT, 0OCHOBHbIE MOHATHSA W 3a1a4M JUCHUILIHHBI

Onpenenenrie. OCHOBHBIE MOHATHSI TEOPUU HM3MEPEHHH. AKTyaJbHbIE MPOOJIEMBI COBpE-
MEHHOW HaHOTexHoJoruu. dusnueckue BenuuuHbl. KonnyecTBeHHOE npecTaBieHne Gpru3ndeckux
BenuuuH. [IpuHnmne!r usmepeHnil. @yHIAMEHTAIBHBIE OTPAaHUYEHUS HAa TOYHOCTb W3MEPECHMM.
OrpanuueHust co CTOPOHBI UCIIOIb3yeMoro Matepuia. [IpuGopHble, CXeMHBbIE M CUCTEMHBIE OIpa-
HuueHus. OCHOBHBIE OHATHA Teopuu u3Mepenuil. Onpenenenne. O0bekThl n3Mepenuii Kiaccu-
bukamus usMepeHuid. TUITbI U3MEpPEHUH.

IIpaxmuueckue 3anamus
I1PO1. MecTo U 3HauY€HHE AMATHOCTUKM HAaHOMAaTEpUAJIOB, CUCTEM M KOMIIO3UTOB Ha MX
OCHOBE B HAHOTEXHOJIOTUX (CEMUHAp)

Camocmosmenvras paboma:
CPO1. Teopus nzmepenuit
CP02. O0beKTHI U THITBI U3MEPEHUN

Tema 2. MeToabl XMMHY€CKOI0 AHAJIN32 MATEPUATOB H HAHOMATEPHAJIOB
OO0mme mpeACTaBICHUS O METOJIaX XMMHMUYECKOro aHainn3a. KauyecTBEHHBIH M KoJWYe-
CTBEHHBIN aHanu3. Knaccudukanus MeTo0B XUMUYECKOTO aHaln3a. XapaKTepUCTHKA METO/I0B
XUMHUYECKOTO aHAJIN3a: TOYHOCTh, CEJIEKTUBHOCTh, YYBCTBUTEILHOCTh, OTKPBIBAEMbI MUHUMYM,
MUHUMAaNIbHBIN 00BeM, IipeenbHoe pa3zdaBienrne. OcoOOEHHOCTH MPUMEHEHUSI METOI0OB XHUMHYe-
CKOI'0 aHaJln3a K HAaHOOOBEKTaM M MaTepHrajliaM Ha UX OCHOBE.

IIpakxmuueckue 3anamus
ITP02. CucteMbl Ka4€CTBEHHOT'O XUMHUYECKOT0 aHAJIN3a U UX XapaKTePUCTUKHU (CEMHHAP)
[TP03. XapakTepucTUKH KaYECTBEHHBIX peakluii (pereHue 3a1aq)

Camocmosmenvhas paboma:
CPO03. Knaccudukanus peakTuBOB, HCIOIb3YEMBIX B XUMHUUECKOM aHAIIU3E.
CP04. AnanuTudeckue Mpu3HaKU BEIIECTB U aHATUTHYECKUE PEAKITUH.

Tema 3. MeToabl KaueCcTBEHHOM HJIeHTl/I(l)PIKaIII/II/I XUMHYECKOT0o coCcTaBa MaTrepua-
JIOB 1 HAHOMATEPHAJI0B

XuMu4deckue METOJbI KAYCCTBCHHOI'O aHaJIi3a. CucreMbl KaueCTBEHHOTO aHanu3a. Bos-
MOKHOCTb MPUMCHCHUSA XUMHUYCCKUX MCTONOB KAYCCTBCHHOI'O aHaJIN3a IJIsA HaHOOOBeKTOB. UH-
CTPYMCHTAJIbHBIC MCTOAbI KAUCCTBCHHOI'O aHain3a. CriocoOBI 3JIEMEHTHOI'O aHaIu3a MakKpoma-
TCPHUAJIOB U HaHOOOBEKTOB. MeToanl KaueCTBEHHOM I/I,Z[CHTI/I(I)I/IKaI_II/II/I (I)YHKL[I/IOHB.HBHBIX TpYIIIL.

Jlabopamopuvie pabomol

JIPO1. AHanu3 cMeceil KaTHOHOB M aHUOHOB.

JIPO2. DHeproaucrnepcHOHHbIN aHanu3 katanuzaropa CVD-cuHTe3a yriepoIHbIX HaHO-
CTPYKTYP.

JIPO3. Unentudukanus GyHKIMOHAIBHBIX TPYII HAa MOBEPXHOCTH YIJIEPOIHBIX HAHO-
Tpyook meronoMm MK-cnexkrpockomnuu.

Camocmosmenvhas paboma:

CPO05. OO1meananuTHUECKue, IPYNIOBbIE U CeM(pUUYECKIe PEaKIM U peareHThI.
CP06. PenrenoBckast uryopecuieHTasi ClieKTPOCKOTITHS.

CP07. UK-®ypbe-cneKTpoCKOnusl.
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Tema 4. KosimyecTBeHHBIN aHAJIN3 XMMH4YECKOI0 COCTABA MAKPO- H HAHO00bEKTOB

IIpuMeHeHHe CIEKTPOCKOMYECKUX METOJ0B JUIs KOJIMYECTBEHHON OLIEHKU XHUMUYECKOTO
cocTaBa OOBEKTOB PA3IMYHON HpUpOAbl. TUTpUMETpUYECKOE OIpeesieHue KOJINYECTBEHHOTO
cocTaBa (DYHKIMOHAJIBHBIX I'PYII B COCTaBE HAHOOOBEKTOB. DJIEKTPOXUMHUYECKNE METO/Ibl aHa-
JM3a: KOHAYKTOMETPUS U OTEHLMOMETPHS B IMarHOCTUKE HAHOMATEPUAJIOB.

Ilpakmuueckue 3anamus
[TP04. CrieKTpOCKONMYECKUE U TUTPUMETPUYECKHE METO/IbI KOJUYECTBEHHOI'O aHan3a B
JMAarHOCTHKE HAHOCUCTEM (CEeMHUHap)

Jlabopamopuvie pabomol
JIPO4. TutrpoBaHHEe OKUCIIEHHBIX YIJIEPOIHBIX HAHOTPYOOK 10 boamy.

Camocmosmenvras paboma:
CP08. Cratuctuueckast o0paboTka pe3yabTaTOB KOJTMYECTBEHHOTO aHAIH3a.
CP09. Buabl THATpUMETPUUYECKOTO aHAJIM3a.

Tema 5. TepMudeckuii aHAJIU3 HAHOO0HEKTOB

dusuyeckrue 0CHOBLI TCPMHUYCCKOI'0 aHain3a. CDYHKIII/IOHa.HBHBIG BO3MOXHOCTHU TCPMU-
YEeCKOro aHalM3a M €ro pa3HOBUAHOCTH. TepMorpaBUMeTpHUecKuil aHanu3 u nuddennnanpHas
cKaHUpyomas koixopuMeTpusi. CriocoObl aHaM3a MPOJYKTOB TEPMUYECKOTO PA3JIOKEHUS MaTe-
pHalIOB MpH JaHHOM BHUjAe aHanu3a. [Ipubopel u obopynoBaHue ISl TEPMUYECKOTO aHAIU3A.
Oco0eHHOCTH TEPMHUYECKOTO aHAIN3a HAHOOOBEKTOB.

IIpaxmuyeckue 3anamus
ITPOS. TepmorpaBumerpust U JuddepeHIaabHas CKaHuPYyIoIias KOJIOPUMETPUs B AUA-
THOCTUKE HAHOCTPYKTYpP U KOMITO3UTOB Ha UX OCHOBE (CEMHHAp)

Jlabopamopuvie pabomol
JIPOS. TI'/ACK-ananu3 ¢GyHKINOHATU3UPOBAHHBIX YIVIEPOAHBIX HAHOCTPYKTYpP U KOMIIO-
3UTOB Ha UX OCHOBE.

Camocmosmenvhas paboma:

CP10. Dtansl rpaBuMeTpudeckoro ananusa. Ocaxaaemas 1 BecoBast (QOpMBI.

CP11. Macc-cniekTpockonuueckasi uACHTU(GUKAIISA TPOIYKTOB TEPMUUECKOTO PasIoxKe-
HUSL.

Tema 6. OnTuuyeckue MeTOAbl JAMATHOCTHKH YJIbTPAIUCHEPCHBIX CYCHEH3UH H
IMYJIbCUH

[IpumeHeHHe MeTo/1a AUHAMHUYECKOTO PAacCesHUs CBeTa JUIsl ONpeAeIeHUs pa3MepoB da-
CTHII JUCTIEPCHOM (a3bl B CYCHEH3MSIX W IMYINbcusix. OO0OpymoBaHHe Il OTPENIEICHUST pa3Me-
POB YaCTHIl B JUCIEPCHBIX CHCTEMaX C KMJIKOH AMCIEpCHOHHOM cpenoi. [IpuMenenue crek-
TPO(OTOMETPHUECKUX METOOB JIJIsl YCTAHOBIICHHSI KOHIICHTPAIIUN YIIBTPAIUCTIEPCHBIX CYCIICH-
3UH U DMYJIbCUM.

IIpakmuueckue 3aHamus

[TP06. ®uznyeckre 0CHOBBI (POTOKOIOPUMETPUH (CEMHHAP)

Jlabopamopuvie pabomul
JIP06. DOTOKOIOPHUMETPUUECKPOE OIPEACICHIUE KOHIEHTPAIUH MOIU(DHUITMIPOBAHHBIX
YIIEPOJIHBIX HAHOTPYOOK B BOJHBIX CYCIICH3HSX.

65—
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JIPO7. OnpeneneHnne pa3MepoB ariioMepaToB YIVIEPOAHBIX HAHOTPYOOK B BOJHBIX CYC-
neH3usx Ha ananmsarope Nicomp 308ZLS.

Camocmosmenvras paboma:
CP12. OnTtuyeckue sIBJEHUS B TUCIEPCHBIX CUCTEMaX U UX MPUMEHEHHUE B IMATHOCTHKE
pa3MepoB U KOHIISHTPAIIUU YaCTHUI] IUCTIEPCHON (a3bl.

Tema 7. MeToabl MUKPOCKOIIMH B HCCJICI0BAHUSIX HAHOOOBEKTOB

Knaccugukanus MeTo 0B MUKPOCKOIIMM M UX OrpaHMYEHMs 110 MapaMeTpy paspellaro-
mei criocoonoctu. [lonstue 06 3nekTpoHHON MuKpockonuu. Kiaccudukanus MeTonoB 3iek-
TPOHHOM MHKpocKkonuu. CKaHUpyoLas, MPOCBEYMBAIONIAs M aTOMHO-CHJIOBAas MUKPOCKOIIHSL.
OCOoOEHHOCTH TPUMEHEHHUSI METOJIOB 3JEKTPOHHOM MHUKPOCKONHMU B aHAJIM3€ HAaHOOOBEKTOB U
KOMIIO3UTOB Ha X OCHOBE.

Ipaxmuueckue 3anamus
[TPO7. B3aunmoelicTBHE 3JIEKTPOHOB C TBEPIBIM TEJIOM (CEMUHAP)
ITPO8. DnexTpoHHAas MUKPOCKOIUS HAHOOOBEKTOB (CEMHHAP)

Camocmosmenvras paboma:
CP13. MeTo/1bI 3JIEKTPOHHO-30HA0BON TUATHOCTUKHU
CP14. JIudpakiinoOHHBIN aHAIN3 B JICKTPOHHON MUKPOCKOITUHU

Tema 8. MeTroabl aHa/IM3a NOBEPXHOCTH TBEPABIX YJIbTPAAMCIEPCHBIX MATEPHAJIOB

CriocoObl ompeeneHust yAeIbHOW MOBEPXHOCTH U MOPUCTOCTH TBEPABIX MaTepHasoB.
Mopnenu aacopOuuu, TpUMEHsSEMbIE JJIs YCTAaHOBJIEHHUS XapaKTEPUCTUK MOBEPXHOCTH TBEPJBIX
MaTepHaJioB U paclipeleleHus Mop Mo pa3MepaM, OrpaHudeHus 3Tux Mojeneil. O6opynoBaHue,
IIPUMEHSAEMOE B 3TOM IPyIIe METOJ0B AUATHOCTUKH.

Jlabopamopuvie pabomol
JIPO8. Ananu3 ynenbHON MOBEPXHOCTH U MOPUCTOCTH TBEPAOTO HAHOKOMITO3UTA HA MPU-
6ope Autosorb.

Camocmosmenvhas paboma:

CP15. AncopOuus ra30B M )KUAKOCTEH Ha MOBEPXHOCTH TBEPJOTO Tela.
CP16. Teopust 00eMHOTO 3aMIOTHEHNUS] MUKPOIIOP.

CP17. IlpuHUMnb! ¥ IPUMEHEHUE PTYTHOM TOPO3ZUMETPUH.

Tema 9. MeToabl aHanu3a (PU3MKO-MEXaHHYECKHX CBOMCTB NMOPOLIKOBBIX H TBep-
ABIX MATEPHATIOB

[Tonatue u pusnko-mexaHnueckux cBoiictBax. Knaccudukanus puznko-mexaHMYeCKHX
CBOMCTB. MeTO/IbI ONpeiesIeHNs] HACBIITHOW M UICTUHHOW IIJIOTHOCTH TBEPJBIX MaTE€pHANIOB, yria
€CTECTBEHHOI0 OTKoca. OmnpeneneHne Npo4OHOCTHBIX XapaKTEPUCTUK KOMIIO3UTHBIX MaTepHa-
noB. O0opynoBaHue, MpUMEHsIeMOe Ui OlpenenaeHus] (U3NKO-MEXaHNUYECKUX U MPOYHOCTHBIX
XapaKTEPUCTUK TBEPABIX MAaTEPUAIIOB.

Ilpaxmuueckue 3ansamus
ITP09. Metonp! onpeneneHrss UICTUHHOW TUIOTHOCTH W (PU3UKO-MEXaHUYECKUX XapaKTe-

PHUCTHK MOPOILIKOBBIX TBEPBIX MaTEpUAIOB (CEMHUHAP)

Jlabopamopuvie pabomul
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JIP09. OnpeneneHne MPOYHOCTHBIX XapaKTEPUCTHUK IMOJIMMEPHBIX U OCTOHHBIX HAHOKOM-
MO3UTOB

Camocmosmenvuasn paboma:
CP18. I'azoBast nuKHOMETPUS: (PU3NUECKUE IPUHITUTIBI ¥ TIPUOOPBHI.

KypcoBoe npoekTrpoBanue He MpeayCMOTPEHO.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. Haxunkeizel M. ®Ou3nKo-XUMUYECKHE OCHOBBI HAHOTEXHOJIOTMI M HaHOMaTepuasoB [Dek-
TPOHHBII pecypc] : yueOHoe nmocobue / M. Haxxunkeissl, P.E. beiicenos, 3.A. MancypoB. —
DNeKTpoH. TeKcToBbIe naHHble. — CapatoB: A Ilu Dp Menma, 2018. — 196 ¢. — 978-5-
4486-0164-4. — Pexxum noctyna: http://www.iprbookshop.ru/73346.html

2. I'mymenko A.I'. HanHomarepuaabl 1 HAHOTEXHOJIOTHH [ DJIEKTPOHHBIA pecypc] : yueOHOoe 1o-
cobue / A.T'. I'mymenko, E.II. I'mymenko. — DnekTpoH. TekcToBble qanHble. — Camapa: Ilo-
BOJDKCKHH TOCYJapCTBEHHBI YHUBEPCHUTET TEJIEKOMMYHUKaui W uHpopmatukm, 2017. —
269 c. — 2227-8397. — Pexum poctyna: http://www.iprbookshop.ru/75388.html

3. Anpapuenckuii, P.A. HanoctpykTypHble Marepuanbl: yueOHOe mocobue s By3oB / P. A.
Anpnpuesckuii, A. B. Paryns. - M.: Akanemus, 2005. - 192 c. Ok3. (8)

4. IlonydeHue u uccien0BaHNEe HAHOCTPYKTYP. JIabopaToOpHBI MPAKTUKYM MO HAHOTEXHOJIOTH-
saM: yuyeOHoe mocobue aist By30B / A. A. EBmokumoB [u np.]; mox pea. A. C. Curosa. - M.:
BUHOM. JIaGopatopus 3nanuit, 2011. - 186 c. k3. (5)

5. [1aBnoB A.U. ®u3nko-xuMHUYECKHE METO/IbI aHANIM3a [ DIEKTPOHHBIN pecypc]: yueOHoe moco-
6ue/ IlaBnoB A.Ml.— DOnexrpoH. TekcToBble naHHble.— CII6.: Cankrt-IleTtepOyprekuil rocy-
JApCTBEHHBIN apXUTEKTypHO-CTpouTenbHblii yHuBepcuter, DbC ACB, 2014.— 64 c.— Pe-
*xuM jgocrtyna:_http://www.iprbookshop.ru/30016

4.2. UHTEepHET-pecypchl, B TOM YHCJIe COBPeMeHHbIe NMPodeccHoHAIbLHBIE 6a3bI 1aH-

HbIX ¥ HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

VYuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas cucrema «KoncynpTant+H» http://www.consultant-urist.ru

CnpaBouHo-mipaBoBas cucrema «[ apanTy http://www.garant.ru

ba3a nanneix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCoOpus https://www.scopus.com

[Mopran oTKpHITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCcTBA Tpyda M COUMAJIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

basa nanubix HayuHoit anextponHoii oudianorexn eLIBRARY.RU https://elibrary.ru/

baza nanubIx nmpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPY/a U COLMATBHOMN 3alU-
1 P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

bazbr qanabIx MUHUCTEpCTBA SKOHOMUYECKOTO pazButus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3a naHHbIX «3aarenbcTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «OneKTpOHHO-OMOMMOTeUHas cuctema «9bC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 35eKTpOHHO-OMOMHoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHPpoOpMalMoHHas cucteMa «HarmoHnanbHast 3JeKTpOHHAsS
6ubnuorexa» https://H36.pd

HanumonansHbIil mopTai oHaaiiH 00yuenus «OTKpbiToe 0Opa3zoBanue» https://openedu.ru

OnekrponHas 6a3a nanusix "Polpred.com O630p CMU" https://www.polpred.com

Odurmanpasiii caiit denepanbHOr0 areHTCTBA MO TEXHUYECKOMY PETYIUPOBAHHUIO U MET-
postoruwu http://protect.gost.ru/



http://www.iprbookshop.ru/30016
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://elib.tstu.ru/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
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Pecypchl 2neKkTpoHHON HHPOPMAIIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipe-
CTaBJICHBI B JIOKAJIbLHOM HOpPMAaTUBHOM akTe «llojoxeHue 00 37I€KTPOHHONW MH(POPMALMOHHO-
oOpa3zoBaTenbHOil cpeie TaMOOBCKOI0 rOCYy1apCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETAY.

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPChI, K KOTOPBIM oOecreueH J0CTyn 00y4yaromuxcs,
B T.4. IPUCIIOCOOJICHHBIE JJIS MCIIOJb30BaHU MHBAIMJAMHU U JIMIAMU C OTPAHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, IPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHUBEPCUTETa B pasjene «YHH-
BepcuteT»-«CBenenus 006 o0pa3oBaTeabHON OpraHu3zanun»-«MarepuanbHO-TeXHUYECKoe obec-
NIeUYEHHNE U OCHAIEHHOCTh 00Pa30BaTEIBHOTO MPOLIECCay.

CaeneHusi 0 JIMIIEH3MOHHOM MPOrpaMMHOM OOECIIeUeHUH, UCIIOIB3YeMOM B 00pa3oBaTeb-
HOM TIpoIlecce, MpeACTaBleHbl Ha OQHUIMAIbHOM caiiTe yHHBepcuTeTa B pazzaene «OOpas3oa-
Hue»-«YuebHas paboTtan-«/locTymHoe mporpaMMHoOe 0OecrieueHUE.

— 10—
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

W3ydeHue npeaMeTa HAYMHAETCS C CAMOCTOSITENIbHON paboThl HaJl OCHOBHOW U JOMOJHU-
TEJIbHOM JINTEPATYPOIl.
B TedyeHue cemecTpa CTYACHTHI CIYIIAIOT JIEKIIUU, BBIOIHAIOT JJaOOpaTOpHbIE pabOThI U
pelaroT 3a1a4H.
B Teyenue BpeMeHH, OTBEJICHHOTO ISl CAMOCTOATEIbHOM paboThl B CEMECTPE, CTYACHTHI
JIOJIKHBI BBIIIOJIHUTH KYPCOBYIO paloTy.
[Tpu u3yyeHuu AUCUMILTUHBI ITIAHUPYIOTCS Cleayrolue popMbl KOHTPOJIS TEKYIEH ycre-
BA€MOCTHU CTY/ICHTOB:
— Iepuoauyeckas mpoBepKa KOHCIIEKTOB JIEKIUH;
— KOHTPOJBHBIN OMPOC CTYIEHTOB HA JICKLHUAX U MPAKTUIECKUX 3aHATHUSAX;
— TMpoBepKa MOJHOTHI U KauecTBa BBHIMOJHEHHS 3aJaHHl Ha CaMOCTOSATEIbHOE H3Y4YCHUE
OT/IETIbHBIX BOIIPOCOB M TEM 110 PEKOMEHIOBAaHHOW JIUTEpaType.
[Ipu moAroToBKE K MPOMEXKYTOYHOW aTTecTaluu (3K3aMeHy) HeoOXOIUMO MOBTOPHO H3Y-
YUTh KOHCIEKTHI JIEKIIMH U PEKOMEHJOBAHHYIO JINTEPATYPY, MPOCMOTPETH BOMPOCHI, OCBE-
IICHHBIC HA CEMUHAPAX U MPAKTUYECKUX 3aHITHSIX.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIM3UPOBAHHBIM U Ha6opa-

TOPHBIM 00OPYAOBAaHUEM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAaIIEHHOCTD CIIEI[MAIbHBIX IIOME-
11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yueOHas MeOenb
TexHUYECKHE CPECTBA O0YICHHUSL:
9KpaH, MPOEKTOP, KOMITBIOTEP

ydeOHbIe ayTUTOPHHA IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenp: yuebHas mebenb
OGopynoBaHHe: MakeThl 000pyHOBa-
HHUSL

y4eOHbIC ayIUTOPUH JIS
MPOBEACHUS J1a00PaTOPHBIX
pabot. KomIbroTepHbIi Ki1ace

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YUECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

y4eOHBIC ayIUTOPUH JUTS
KypPCOBOTO MPOCKTHPOBAHUS
(BBITTOTHEHNUST KyPCOBBIX padoT)

Meobenb: yaebHas mebOenb
TexHUYEeCKUE CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

MS Office, Windows / KoprnopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

AutoCAD 2015, 2016, 2017, 2018

/ mporpammMHble poaykTsel Autodesk mo
porpaMme CTPaTeruyecKoro napTHep-
CTBa B chepe 00pa3oBaHUs MEKIY KOP-
nopanueit Autodesk 1 06pazoBaTenbHBIM
yupexxaenueM Jlorosop #110001637279

KOMIITAC-3D Bepcust 16 / JIunensus
NeMII-10-00646 6eccpounas
Horoop 44867/VRN3 ot 19.12.2013r.

[porpammusrii kommneke T-FLEX
JInuenzus Ne00005221
OeccpouHas

roc. KOHTpakT Ne53-B/TC-
2009/35-03/105 ot

10.06.2009r.

s camocTosTeNbHON paboThl 00yYaromMXCs MPETyCMOTPEHbI MOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHENMATM3UPOBAHHON MeOEbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEeHUs K cetu «MHTepHeT» U obecrnedeHreM J0CTyIa B JJIEKTPOHHYIO UHDOP-
MaIMOHHO-00pa30BaTEIbHYIO CpPEAy YHUBEPCUTETA.

HaunmvenoBanue moMeneHuin
JUISL CAMOCTOSITEIbHOM
paboThI 00yUarOITHXCS

OCHaIIIeHHOCTI: HOMCIIIeHI/Iﬁ JJIA

CaMOCTOSTEIBHON PaOOTHI 00YJAOIINXCS

[TepeueHp JIMIIEH3UOHHOTO NPO-

rpaMMHOro obecrieueHus / Pex-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

MeOGensb: yueOHast Mmebelb

ITomemenue s
CaMOCTOSTENIFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an HaywHo# 6uOIroTexn)

KoMruiekT crieraniu3npoBaHHON MeOeTH: KOMITh-
IOTEPHBIC CTOJIBI

O6opymoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAaINOHHO-
KOMMYHHKAlMOHHOI ceTn «IHTepHeT» u A0CTYy-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBaTeNbHYI0 Cpesly 00pa3oBaTeIbHON opra-
HU3aInH, BeO-KaMepbl, KOMMYHHKAITMOHHOE 000-
pyIoBaHue, 00eCIIEYMBAOIIEE TOCTYII K CETH MH-
TepHET (MPOBOHOE COSANHCHHE U OCCIIPOBOIHOC
coenuHeHue no texHonaorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3us Ned49487340

Microsoft Office2007 JInuensus
Ne49487340

ITomemenne ais
CaMOCTOSTEIILHOU pabOThI

Mebenb: yaeOHas MeOeib
KoMIUIeKT crienuaaiu3npoBaHHOM MeOEITH: KOMITh-

Microsoft Windows XP JIunen-
3ust Ne44964701
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. IlepedyeHb TMIEH3MOHHOTO MPO-
HaumenoBanue nomemeHui

. OcHalIeHHOCTh IOMEIEHUH 115 rpaMMHoOro obecreuenus / Pex-
UTSL CAMOCTOSITEITbHOM .
CaMOCTOSITENIbHON PabOThI 00YYAFOIIAXCS BHU3HTHI MOATBEPKAAIOIIETO [0~
PpaboTHI 0OYJAOIIIIXCS
KyMEHTa
oOyuaromuxcs (aya. 333/A) |roTepHBIC CTOJIBI Microsoft Office 2007 Jluteu3us
O6opynoBaHHe: KOMIbIOTEpHAsl TEXHUKA C TIOJI- Ne44964701

KJIIOYeHUEM K MH()OPMALMOHHO-
KOMMYHUKaIMOHHOH ceTn «VHTepHeT» 1 10CcTy-
IIOM B JIEKTPOHHYIO HH(POPMALIOHHO-
00pa3oBaTeNpHYIO Cpeay 00pazoBaTeIbHOI opra-
HU3aIH, BeO-KaMepbl, KOMMYHHKAaIIHOHHOE 000-
pyznoBaHHe, 0OecrieyHBaroIee JOCTYII K CeTH HH-
TepHET (IPOBOJHOE COSANHEHHE M OECTIPOBOTHOE
coenuHeHUe No TexHonorun Wi-Fi)
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1

INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘IHOfI aTTcCTaluu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33TaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIEero KOHTPOJIs YCIIeBAaeMOCTH IPUBEACHBI B Tabume 7.1,

Ta6ymma 7.1 — MeponpusTus TeKyIero KOHTPOJIs YCIeBaeMOCTH

00603-
HAYCHIC HanmenoBanue ®opMa KOHTPOJIA
Po1. MecTo 1 3HaYeHHE JAMAarHOCTUKU HAHOMAaTEpUajOB, CUCTEM U orpoc
KOMITO3UTOB HAa UX OCHOBE B HAHOTEXHOJIOTUAX
P02 CucreMbl Ka4eCTBEHHOI'O XMMUYECKOr0 aHaJlM3a M UX Xapak- orpoc
TEPUCTHKHU
ITPO3. |XapakTepuCTUKH Ka4€CTBEHHBIX PEaKIIHil onpoc
JIPO1. |Anaynn3 cMecell KAaTHOHOB U aHHOHOB. 3aIIHUTA
1IP02. DOHeproaucnepcuoHHbIi aHanu3 katanuzatopa CVD-cunresa 3amuTa
YTIEPOAHBIX HAHOCTPYKTYP
TIPO3. Wnentudukanus (yHKIMOHAIBHBIX TPYNI HA IMOBEPXHOCTH 3amuTa
yIIIepoIHBIX HAaHOTPYOOK MeTooMm MK-criekTtpockonuu
P04 CHeKTpOCKONUYECKNE U TUTPUMETPUUECKNE METOMABI KOJIUYe- oIpoc
CTBEHHOT'O aHAJIM3a B INArHOCTUKE HAHOCHCTEM
JIPO4. |TutpoBaHUE OKUCIEHHBIX YIJIEPOJHBIX HAHOTPYOOK 1o boamy 3amuTa
TepmorpaBumerpus u nuddepeHuanbHas cCKaHupyomas Ko- OIpoc
[TPOS. [nopumeTpusi B AMArHOCTUKE HAHOCTPYKTYpP U KOMIIO3UTOB Ha
UX OCHOBE
IPOS. TI/ACK-ananu3  QyHKIMOHAJIM3UPOBAHHBIX  YIJIEPOJHBIX 3aIIuTa
HAHOCTPYKTYP ¥ KOMIIO3UTOB HAa UX OCHOBE
ITP06. |®Pu3nyeckue 0oCHOBBI (DOTOKOJIOPUMETPUN onpoc
DOTOKOJIOPUMETPUUECKPOE OIPENEICHUE KOHIEHTPALUU MO- 3amuTa
JIP06. |muduuMpOBaHHBIX YIIEPOAHBIX HAHOTPYOOK B BOJHBIX CYC-
TIEH3UAX
P07, Onpenenenue pa3MepoB ariioMepaToB YIIIEPOJIHBIX HAHOTPY- 3aIuTa
00K B BOJIHBIX cycrieH3usx Ha a"Hanuzarope Nicomp 308ZLS
ITPO7. |B3auMopneicTBuE AIEKTPOHOB C TBEPABIM TEIOM OIpocC
ITP08. |DnexkTpoHHast MUKPOCKONHS HAHOOOBEKTOB 3amuTa
TIPOS. AHanu3 yZAenpHOM IOBEPXHOCTM U TOPUCTOCTH TBEPIOTO 3amuTa
HAHOKOMIIO3MTa Ha ipubope Autosorb
Mertoapl ompeneneHus: MCTUHHONW IUIOTHOCTH U (PU3UKO- oIpoc
ITP09. |MexaHMYecKuX XapaKTEPUCTHK MOPOIIKOBBIX TBEPJABIX MaTe-
puajoB
P09 Onpenenenre MPOYHOCTHBIX XapaKTEPUCTUK MOJUMEPHBIX U 3amuTa
OETOHHBIX HAHOKOMITO3UTOB
7.2. IIpoMexkyTOYHAS aTTeCTALUS

14—
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DopMBbI TPOMEKYTOUHOHN aTTECTAIIMU 110 TUCIUILINHE IPUBEISHBI B Tabmuie 7.2.

Tabmmma 7.2 — @opMbl IPOMEKYTOUHOM aTTECTAIIUU

0603- dopma
Ounas
HAYCHHE OTYETHOCTHU
OK301 DK3aMeH 3 cemecTp

_ 15—
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa

OHGHO‘IHBIG cpeacTtBa COOTHECCHLI C PC3yjibTaTaMU 06yqu1/1>1 110 JUCHUIIJIMHC 1 MHAMWKa-

TOpaMH JOCTHIKCHUA KOMHGTCHHHFI .

NJI-1 (YK-1) Umeet onbIT 00001ICHNS, aHAJIM3a, CHCTEMAaTH3allMK U IIPOTHO3UPOBAHUS

PesynbraTel 00y4deHust

KOHTpOJ'H)HI)IC MCPOIIPUATUA

3HaeT OOUIYIO0 XapaKTePUCTUKY TEXHOJIOTHYECKHX Orepaluii nmpooo-
MOATOTOBKU U peaIM3allii METO/I0B aHaIM3a O0BEKTOB HAHOTEXHOJIO-
T

ITPO1, ITP0O9, JIPO2,
CP03, KP

yMEeT aHaIM3UPOBATh U 00001maTh (HaKTOIIOTUIECKUN MaTepual U Jie-
JaTh BBIBOJBI O TEHACHLUAX U 3aKOHOMEPHOCTSX MIPOTEKaHUsI IIPO-
[IECCOB C Yy4aCTHEM HAaHOOOBEKTOB 1O JJaHHBIM dKCIIEPHMEHTAIbHBIX
HUCCIEeI0OBAaHUN

[1P07,ITPOS, JIPO1,
CPO1, DK32

YMCECT IJIAHUPOBATH U OPraHU30BbIBATH JACATCIbHOCTD 110 KOHTPOJIIO U
JUAarHoCTHUKE CTaI[I/Iﬁ MMPOU3BOACTBA U ITPOAYKIIMK HAHOMATCPUATIOB

ITP06, JIPO3, JIP04,
CP04

MMEET HaBBIKU [TOCTAHOBKU U (hOpMaIu3aluu 3a1a4 JUarHOCTUKH
CBOICTB HAHOMATEPHUAJIOB

I1P02, JIPOS, JIPO6,
CP02

NJI-1 (YK-3) NmMeeT onbIT B OpraHu3aluy UCCIE0BATENbCKUX U MMPOSKTHBIX paboT, B yIpaBiie-

HUH KOJIJICKTUBOM

Pe3ynbraThl 00y4eHus

KoHTposbHbIE MEpONpUATHS

3HACT CTPATCTUUCCKHUE OCHOBBI IJIAHUPOBAHHWA SKCIICPUMCHTA B o0ua-

I1PO1, ITP09, JIPO2,

CTH HAaHOTEXHOJIOTUH CPO03, KP
yMEeT yNpaBisiTh IpOrpaMMUpyeMbIMU KOMIUIeKkcamu obopynoBanus (I[1P07,ITPOS, JIPO1,
Ha pa3HbIX dTanax KOHTPOJIsS IPOU3BOICTBA HAHOIIPOILYKTOB CP0O1, DK32

NJ-1 (ITK-2) YMeer cocTaBisTh TEXHUUYECKUE 3a/1aHUsl HA MOJIEPHU3AINIO U BHEIPEHUE HOBBIX
METO/I0B U 000pYyIOBaHUS Ul U3MEPEHUH TapaMeTpoB U MOAH(UKaLIMK CBOWCTB HAaHOMaTepHa-

JIOB U HAHOCTPYKTYP

Pe3ynbTaTel 00y4eHus

KoHTposbpHbIE MEpOIPUATHS

3HACT TUIIOBBLIC MCTOJMUKHU aHAJIN3a HAHOOOBEKTOB U HAHOCHCTEM

ITPOS, JIPOS, CPOS,
CP09

YMEET IPUHHUMATE U 00OCHOBEIBATH OpraHru3alMOHHO-
YIpaBJICHUYCCKHUEC PCIICHUS 110 TOJTYUCHHBIM JAHHBIM

ITP03, JIP09, CPO6,
CPO8

BIIJICET TEXHOJIOTUEN OpraHU3alMKi U ONEPATUBHOTO KOHTPOJIS Xa-
PaKTEpUCTUK HAHOOOHEKTOB

I1P04, JIPO7, CPO7,
OK3l1

Bomnpocsr k 3amure nabopatopHoii padotst JIPO1

1. HazoBute cucTeMbl KaUeCTBEHHOI'O aHAIN3a KaTHOHOB U UX I'PpYIIIOBBIC PCATCHTHI
2. HazoBute crucTeMbl KaueCTBEHHOTO aHAIN3a aHUOHOB M X TPYIIIOBBIC PECATrCHTHI
3. KaxoBa MoCJICA0BATCIBHOCTD onepaunﬁ IIPpU BBIIIOJIHCHUU KAYCCTBCHHOT'O aHAJIN-

3a KaTHOHOB U aHUOHOB

Bomnpocsr k 3amure nabopatopHoit padotsl JIP02
1. KakoBbl (u3HUECKue MPUHIMIBI PA0OTHI PEHTTEHOBCKOTO
TpomeTpa

(IYIOPECIICHTHOTO CIICK-

2. Kak npoucxoaut o6paboTka pe3yabTaToB U3MEPEHHS Ha prudope
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4.
5

KakoBbl 0COOCHHOCTH KaueCTBEHHOM MIEHTHU(HUKAIIUN DJIEMEHTOB C HU3KOW M BBICO-
KOM aTOMHOM MacCOM JaHHBIM METOJI0M

Kaxk mpoBoutTcs mpoO0moAroToBKa B JaHHOM METO1e?

KaxoBbl orpannuenus meroga?

Bomnpocsr k 3amure tabopatopHoii padoTst JIPO3

1.
2.
3.

4.
5

Kaxkosbl ¢pusnueckue npuniunsl padotel UK-Dypse ciekrpomerpa

Kakwne TpeOoBaHus NpenbsaBIAIOTCA K 00pa3iaM Ipu JaHHOM METO/Ie aHallu3a

Kakue BapuaHThl mpoOONOATOTOBKM TBEPABIX U XKUAKUX 0Opa3lloB HCHOJIB3YIOTCS B
HK-cnexrpockonuun

Kaxk mpoucxoaut nnenrudukanus GyHKimoHanbHbIX Tpynn no UK-cnekrpam?

Kak moxHo agantupoBath MK-criekTpockonuio 11 KOJIMYECTBEHHOIO aHaJIn3a?

Bompocsr k 3amure rabopatopHoii padoTst JIP04

1.
2.
3.

KaxoB TUNM4HbBIN BUJ KPUBON KUCIOTHO OCHOBHOI'O TUTPOBaHUsA?

Kak ocymiectBisieTcst 00paTHOE MOTEHIIMOMETPUYECKOE TUTPOBAHUE?

Kakum o6pazom omnpenensor coaepkaHue KapOOKCHIIbHBIX, (PEHOJIBHBIX U JIAKTOH-
HBIX TPYII Ha MOBEPXHOCTU OKUCIICHHBIX YITIEPOJHBIX HAHOTPYOOK METOIOM KHC-
JIOTHO-OCHOBHOT'O TUTPOBaHUsA?

Kak mocnenoBarenbHOCTh onepaluil MpU TUTPUMETPUUYECKOM OIPEAEICHUHN TPYIII
KHMCJIOTHOTO XapaKTepa Ha IOBEPXHOCTH OKUCIeHHbIX Y HT?

Bormpocs! k 3amuTte nadoparoproi padotsl JIPOS

1.

w

Kakum 00pa3oMm OCyIIECTBISIETCS TEPMOTPABHUMETPUUYECKHIA aHaIu3 OOBEKTa IpH
CUHXPOHHOM TEPMUYECKOM aHaIN3E?

XapakTepucTruKa TEPMOIPABUMETPUIECKON KPUBOM.

XapakTepucTuka KpuBoil 1udpepeHaaIbHON CKaHUPYIOLIeH KOJIOPUMETPHUH.
VYcnoBusl UCMONB30BAHMS JTAHHBIX CUHXPOHHOTO TEPMHMYECKOr0 aHaIM3a JUIsl Kaye-
CTBEHHOM M KOJMYECTBEHHOMN HIEHTU(UKALIMHN COCTaBa 0OBEKTa

Bomnpocs! k 3amute nabopatopHoit padotsr JIP06

1.

2.
3.

Kakum ob6pa3zom mpoBepsieTcsi BBIIOTHUMOCTh 3aKkoHa JlamOepra-bepa mpu doTtoko-
JIOPUMETPHH.

Kak paccuntbiBaeTcst MOISPHBIN K03()PUIIMEHT NOTJIOMIEHUSI CYCTIEH3UU?

Kakum 006pazoM MOXHO paccuuTaTh KOHLEHTPALMIO YacTHUI] B YIbTPAAHCIEPCHOM
CYCIIEH3UH METO/I0M (POTOKOJIOPUMETPUU?

Bormpocs! k 3amuTe naboparoproii padotsr JIPO7

1.
2.

3.

[TpuHIMI TUHAMHYECKOTO PacCesiHUs CBETa

OrpaHuveHus MPUMEHEHHUS METO/Ia JUHAMHYSCKOTO PACCESTHUS CBETA MPHU OIpeIeIie-
HUU Pa3MEPOB YACTUI] IUCTIEPCHOMN (a3bl B CYCIIEH3UAX U IMYIbCHUSX.

By kpuBBIX pacnpeneneHus 4acTHI] AUCTIEPCHON (ha3bl 1O pazMepy U ux oOpaboTKa.

Bompocs! k 3amute naboparopuoii padotsr JIPOS

1.
2.
3.
4.

[TpuHIMI onpeneneHns yaenbHON OBEPXHOCTH.

Monens, mpuMeHsiemast 115 ONpeieJIeHHsl YAeIbHON MOBEPXHOCTH U €€ OIrpaHUYECHHUS
IlocnenoBarenbHOCTh OCYIIECTBIECHUS aHAJIN3A

Monens, npuMeHsiemasi 1715 olpeiesieHHsl 00beMa U pa3mepa Iop U €e OrpaHHYEHUsI.

Bompocs! k 3amuTe nadoparopsoii padotsr JIPO9

1.

Yro Takoe Moayns FOHra? Kakosa equHuma ero u3MepeHus?
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N

Kakue eme xapakTepUCTUKH OLICHKH MEXaHUYECKOW ITPOYHOCTHU CYLIECTBYIOT?
Kakum 00pa3oM rotoBsT 0Opa3isl KOMIIO3UTOB JUIsl ONIPEIEIICHUS] TPOYHOCTHBIX Xa-
PaKTEPUCTHUK ITOJTMMEPHBIX KOMIIO3UTOB?

Kak onpenesnsiroT MpOYHOCTHBIE XapaKTEPUCTHKH OETOHHBIX KOMIIO3UTOB?

3aganus k onpocy [TPO1

1. B 4eM cX0ACTBO U pa3nuune 00ObEKTOB MUKPO- U HAHOTEXHOJIOTUIA?

2. Uro Takoe HaHOMATEPUAIIBI?

3. KaxoBbl 0COOEHHOCTH HAHOCOCTOSTHUS BelecTBa?

4. KakoBbl 0COOEHHOCTH JUArHOCTUKHU CBOWCTB BEUIECTB B HAHOCOCTOSIHUU?

3ananus k onpocy [1P02

1. AmnanmuTtnueckas kiaccu(UKalus KaTHOHOB IO TPYIIIaM: CEPOBOAOPOAHAs (CyIbPHI-
Hasl), KUCIIOTHO-OCHOBHAs, aMmMHauHO-pochatHas. CucreMaTH4ecKuii 1 TpOOHBINA X0
ananu3a. O0IeaHaTUTHYECKHE, TPYIIOBEIE U CIeNU()UIECKUE PEAKIIUU U PEareHTHI.

2. KucnotHo-ocHOBHas Kiaccu(uUKaIlys KaTHOHOB MO aHAMUTHUYeCKUM rpynnam. Cucre-
MaTUYECKHM aHaIN3 KaTUOHOB 10 KUCIIOTHO-OCHOBHOMY METO[Y.

3. KauectBenHsblil ananu3 aHnoHoB. Knaccudukaiys aHHOHOB 10 aHATUTHYECKUM TPYII-

[aM: MO CIIOCOOHOCTH K 0Opa30BaHUIO MalOpacTBOPUMBIX COCIAMHEHUH, MO OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIbHBIM CBOMCTBaM. JeHCTBHSI IpyNIOBBIX peareHToB. YacTHbIe
peakuuyu aHMOHOB. AHalIM3 cMecH aHHMOHOB. [IpoObl Ha aHMOHBI-OKUCIUTENN U aHHO-
HbI-BoccTaHOBUTENU. CHcTeMaTUYeCKU U ApOOHBIN aHaIU3 aHUOHOB.

3ananus k onpocy ITP03

1.

2.
3.

OTKpbIBa€MbIit MUHUMYM, TIpeieibHas KOHIICHTPAILUSI WU MPeeIbHOE pa30aBiieHre
Y MUHUMAIIbHBII 00beM MpeiebHO pa30aBIeHHOr0 pacTBOpa.

B3anmocCBA3b 3THX MOKa3aTesie U X NPAKTUYECKOE UCITOJIb30BAHUE B aHAJIU3E.
Mertoarka BBIYMCICHUN TOKa3aTeNeNd YyBCTBUTEIBHOCTH PEAKLIUN.

3ananus k onpocy I1P04

ko

DHeproAuCIepCUOHHas CIIEKTPOCKOIHSI.
NK-®yppe-ciekTpockonus

P®D-cnexTpockomnusi.

O2xe-cneKTpoCKOMusl.

TuTpumeTpHUecKHil aHAJIN3 B HAHOMATEPHATIOBEICHUU.

3aganus k onpocy [TP0S

1.
2.

OU3NKO-XUMUYECKHE OCHOBBI TEPMHUYECKOTO aHAJTN3a.

BO3MO)KHOCTI/I nu OFpaHI/I‘-IeHI/IH TepMI/I'-IeCKOFO aHaJIn3a B JJMArHOCTUKEC CBOf/iCTB HaAHO-
00BEKTOB.

Oco0EeHHOCTH TEPMOTPABUMETPUH TIPU OIICHKE TEPMHUUECKOW CTAOMIHBHOCTH U COCTaBa
MaTepHAaJIOB.

3aganus k onpocy I[TP06

1.

2.

3aKOHBI MOTJIOMICHUS U PACCESIHUS CBETa U UX MPUMEHUMOCTb K JUCIIEPCHBIM CUCTE-
Mam.

[TonsTHE 006 ONTHYECKOH MIIOTHOCTH M CIIOCOOBI €€ ONpeIeTICHUS.

3akon Jlambepra-byrepa-bepa u pacuers! mo Hemy.
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3aganus k onpocy [TP07

1. Knaccudukamus mporeccoB B3auMO/ICHCTBUS AIEKTPOHOB C BEIIECTBOM

2. YnenpHbIE OTEPU SHEPTUU JEKTPOHAMHU.

3. VYmpyroe paccesaue. [lotennman B3aumozericteust. @opmyna Pesepdopna.

4. Heymnpyroe paccessHuE 3JIEKTPOHOB (UMITYJIbCHOE MPUOIIDKEHUE).

5. Ceuenne nonmsanuu. [Tnazmonsl. Cpenusist [ymHa cBOOOAHOTO Mpobera 3IeKTPOHOB.
[Torepu snepruu. [IpoGeru >MeKTPOHOB B TBEPAbIX TelaX. BTopuuHas 3JeKTpOHHAs
smuccus (B2D).

3amanus k onpocy [1P08
1. BropuuHas 371€KTpOHHAs IMUCCHS.
2. CrHekTpocKonus XapakTepPUCTUIECKUX MOTEPh SHEPTUH FIEKTPOHOB.
3. PactpoBas »neKTpoHHass MUKPOCKOIUS (OCHOBHBIE IMPUHIIMIIBI U aHAIUTUYECKUE BO3-
MO>KHOCTH).
4. OCHOBHBIE y3JIbl PACTPOBOI'O JIEKTPOHHOI'O MUKPOCKOIIA.
5. Ilpumenenue POM i aHanmm3a HAHOCTPYKTYPUPOBAHHBIX OOBEKTOB.

3amanus x onpocy [1P09

1. OwusznKo-MexXaHUYECKUE XapaKTEPUCTUKHU MMOPOIIKOBBIX MATEPUAIIOB.

2. MexaHu4eckre XapaKTepPUCTUKHU MTOJIMMEPHBIX KOMITIO3UTOB

3. CnocoObl omnpeneneHus GU3HKO-MEXaHUUECKUX U MPOYHOCTHBIX XaPAKTEPUCTHK.

Teopernueckue BONpocsl K 3k3ameny k301

1. Krnaccudukanus HanopasmepHsix 3¢ dexroB. Hanococrostaue Bemectsa. ['padu-
yecKoe N300paxKeHre 3aBUCUMOCTH (PMKCUPYEMOTO CBOMCTBA OT pa3Mepa HAaHOYACTHIL.

2. Knaccudukanmst METo10B AMArHOCTUKH HAHOOOBEKTOB.

3. XHUMUYECKUI aHAIIN3 KaueCTBEHHOI'O0 COCTaBa 0OBEKTA.

4, KadecTBeHHBIN XUMUYECKUM aHAIHU3.

5. KonnuecTBeHHBIN XUMHUYSCKUN aHAJIN3.

6. XapakTepucTrKa peakiui, JexalnX B OCHOBE XUMHYECKOTO aHaian3a, U Tpedo-
BaHMUSI, IPEBSABIISIEMbIE K HUM.

7. NHcTpymMeHTaNbHBIE METOIBI KAYECTBEHHOTO XMMHUYECKOTO aHallM3a MaTepHaliOB
1 HAaHOOOBEKTOB.

8. NHcTpyMeHTaNbHBIE METOIBI KOJTMYECTBEHHOTO XMMHUYECKOTO aHaln3a MaTepHa-
JIOB 1 HAHOOOBEKTOB.

9. [IpuMeHeHne TUTPUMETPUHU I KOJUYECTBEHHON OLIEHKU (YHKIIMOHATBHBIX
TpyNN B COCTaBe HAHOOOBEKA.

10. NK-cnekTpockonusi B KAY€CTBEHHOM U KOJMYECTBEHHOM aHAJIN3e

11. PenrenoBckast piryopeciieHTHas ClIeKTPOCKOIIHSI.

12. CrexTpoOoTOKOTOPUMETPHS B TUATHOCTUKE YIABTPAAUCTIEPCHBIX CHCTEM.

13. OrnpezeneHre yneabHON MOBEPXHOCTH W MOPUCTOCTH TBOPABIX HAHOCTPYKTYpHU-
POBaHHBIX MaTEpPUAJIOB.

14. TepMorpaBUMETpUUYECKU aHaIU3 B JUArHOCTUKE HAHOMATEpPUAIOB U HAHOCH-
CTEM.

15. MeToapl OLIEHKH pa3Mepa YacTHIl AUCIEPCHONM ¢a3bl B yIAbTPATUCIEPCHBIX
OMYJIbCHUSIX U CYCTICH3HSIX.

16. MeTtoasl onpeneneHus (pU3NKO-MEXaHUIECKHX XapaKTePUCTUK MOPOIIKOBBIX Ma-
TEPHUAJIOB.

17. Meroabl onpeeneHusl HaChITHOM U UCTUHHOM TUIOTOHOCTH TBEPABIX MaKTEpHa-
JIOB.

18. Meroabl onpeieIeHus: MPOYHOCTHBIX XapaKTEPUCTUK HAHOKOMITO3UTOB.
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8.2. Kpurepuu u mKkaJjbl OlleHUBAHUS

8.2.1. IlIkanbl oLleHUBaHUS

J1JIs1 KOHTPOJIBHBIX MEPONPHUATHH YCTaHABIMBACTCSA MHHHUMAJIbLHOEC M MAaKCHMAJIbLHOE KOJIH-
4YeCTBO 0AJIOB B COOTBETCTBUH C Tabuiei 8. 1.

KoHTpoIbHOE MEpOIPHUATHE CUUTACTCS MPOMICHHBIM YCIICIIHO MPH YCJIOBHHM Habopa Ko-
JIM4YeCcTBa 0AJJIOB HE HMKE MUHUMAJIBLHOTO.

Pe3ynbrar 00y4eHMS 10 TUCIUIUIMHE CYUTACTCS JTOCTUTHYTHIM MPH YCIICIITHOM IPOXOXK/Ie-
HUU OOydaroImUMCsl BCeX KOHTPOJIBHBIX MEPOIPUSTUH, OTHOCSIIUXCS K JAaHHOMY pPe3ylbTaTy
00yJeHUsI.

Ta6smma 8.1 — [IIkanpl O1leHUBaHUSI KOHTPOJIBHBIX MEPOIIPUITHN

0603- KommgectBo 6aiioB
HaunmenoBanue dopma KOHTPOIIA :
Ha4YeHue min maxX
MecTto ¥ 3HaueHUE NUArHOCTHKU HAHO- onpoc 0 5

[TPO1. |maTepuanoB, CUCTEM M KOMIIO3UTOB Ha
UX OCHOBE B HAHOTEXHOJIOTUSIX

P02 CucremMbl KaueCTBEHHOTO XMMHYECKOI'O oIpoc 0 5
aHAIN3a ¥ UX XaPaKTEPUCTHKH
P03 Xa?aKTepI/ICTI/IKI/I Ka4eCTBEHHBIX PEaK- orpoc 0 5
Ui
JIPO1. |Anamu3 cMecell KAaTHOHOB U aHHOHOB. 3anmTa 0 3
DHEepProIUCIepCUOHHBI aHAIU3 KaTa- 3aIuTa 0 3
JIP02. |mm3atopa CVD-cuHTeza yriepoaHbIX
HAHOCTPYKTYP
Wnentudukanms (bYHKIMOHATBHBIX 3ammTa 0 3
7[po3. |TPYUN Ha MOBEPXHOCTH  YIIEPOHBIX
" |HaHOTPYOOK METOA0M HK-
CIIEKTPOCKOIITHH
CHeKTpOCKOMUYECKUE U TUTPUMETpUIEC- orpoc 0 5

I1P04. |ckue MCTOAbI KOJIMYCCTBCHHOI'O aHaJIu-
3a B JMarHOCTUKC HAHOCHUCTEM

TurpoBaHue OKHCICHHBIX YIIIEPOIHBIX 3ammTa 0 3
JIPO4.

HaHOTPYOOK 1o boamy

TepmorpaBumerpuss u  nuddepeHIu- orpoc 0 5
P05, |MIPHAA CKAHHPYIOWIAs KONOPHMETPHS B

JUArHOCTUKE HAHOCTPYKTYp M KOMIIO-
3UTOB HA UX OCHOBE

TI/ACK-ananu3  GyHKIHOHATIH3UPO- 3amnmTa 0 3
JIPOS. |BaHHBIX YIIIEPOAHBIX HAHOCTPYKTYp U
KOMITO3UTOB Ha UX OCHOBE

du3nyeckue OCHOBHI (DOTOKOIOPUMET- omnpoc 0 5
puH

ITP06.

DOTOKOJIOPUMETPUUECKPOE  OIpeeIie- 3aluTa 0 3
HU€ KOHIICHTPAIIMH MOIU(DHUIIPOBAH-
HBIX YTJIEPOJHBIX HAHOTPYOOK B BOJ-
HBIX CYCIICH3HSX

JIPO6.

Ormpeznenenue pa3MepoB ariioMepaToB 3aluTa 0 3

JIPO7.
YTIEPOAHBIX HAHOTPYOOK B BOJHBIX
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00603-

HaumenoBanue

DopMa KOHTPOJIA

KommuectBo 0amios

cycrneHsusx Ha aHammzarope Nicomp
308ZLS

ITPO7.

B3anmoneiicTBre 3JEKTPOHOB C TBEP-
JIBIM TEJIOM

orpoc

ITPO8.

9J'IeKTp0HHa${ MUKPOCKOIIUA HaHOOOb-
CKTOB

3aIuTa

JIPOS.

AHanu3 yleJbHOW MOBEPXHOCTH U IO-
PUCTOCTH TBEPAOrO0 HAHOKOMIIO3MTA Ha
npubope Autosorb

3aIuTa

ITP09.

Mertobl onpeneneHus UICTHHHOM IUIOT-
HOCTH M (PU3UKO-MEXaHUYECKUX Xapak-
TEPUCTUK MOPOUIKOBBIX TBEPJbIX MaTe-
pHUaJioB

oIpoc

JIPO9.

OmpezenieHre TPOYHOCTHBIX XapakTe-
PUCTHK TOJHMEPHBIX U OETOHHBIX
HaHOKOMITO3HTOB

3almuTa

9OK301

DK3aMeH

OK3aMCH

15

40

8.2.2. Kpurepuu oneHUBaHUS
[lpn oueHMBaHMM PE3YNBTATOB OOYYEHHS IO TUCHUIUIMHE B XOJ€ TEKYLIETO0 KOHTPOJIS
YCIIEBAEMOCTH UCIIOJIB3YIOTCS CIIETYIOIINE KPUTEPHH.
MuHUMaIbHOE KOJTMYECTBO OAJIIIOB BHICTABISIETCS 00YUYArOMEMYCs TIPH BBIOJTHEHHH BCEX
yKa3zaHHbIX nokazartened (Tabmuua 8.2), gomycKarTCs HECYIIECTBEHHbIE HETOUYHOCTH B H3JIO-
KEHUU U 0OpMIIEHUH MaTepuala

Tabnuua 8.2 — Kputepun olleHHBaHUSI MEPONIPUATHI TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH

HanmenoBanmue,
[Tokazarenu BHICTaBICHUS MUHUMATBHOTO KOJIMYECTBA OaIoB
0003HaYEHHE
nabopaTopHas paboTa BBIOJIHEHA B TTIOJIHOM 00bEME;
TaGonaTopHas o jabopaTopHoil paboTe MpeICTaBIeH OTYET, COAEpKalINil HeoOXOAUMBbIe
a60Tpa p BBIBOJIBI, 0D OPMJICHHBIN B COOTBETCTBHH C YCTAaHOBJICHHBIMHU TPEOOBAHUSIMH;
p Ha 3alIuTe JJa0opaTOPHOU PabOTHI TaHbI MIPABUIIbHBIE OTBETHl HE MEHEE UYeM
Ha 50% 3a7aHHBIX BOIIPOCOB
KonTponbHas o .
pabota MPaBHJILHO BBIMOJHEHO He MeHee 50% 3amanuii

IToaroroska n
3aIInTa MPE3CH-
Taluun

TEMaA MMPE3CHTAIIMU pACKPbITA, MATCPpHAIT IPEACTABIICH CTYACHTOM XOPOIIO

caenan WHPOPMATUBHBIA KPAaTKUI JOKJIAJl, COMMPOBOXKICHHBIN BU3yalu3aIln-

Jlokuan eil MaTepuasia; co0JIt0IeHbl TpeOoBaHUs K 00beMy M OOPMIICHHIO TOKJIAa
Ornpoc TMIOJIHbIE OTBETHI Ha He MeHee ueM 50 % Bompocos

Tema pedeparta pacKphITa;
Pedepar UCIOJIb30BaHbl PEKOMEH/1yeMble HCTOYHHKH;

co0roieHbl TpeboBaHus K 00beMy U odopMiIeHHIO pedeparta

Ox3ameH (Dk301). 3amanue cocTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpewms Ha noarorosky: 60 MUHYT.

OrneHka «OTIUYHOY» BBICTABISETCA O0YYarOIEMYCs, €CJIM OH INIyOOKO M IPOYHO YCBOMII
IPOTPaMMHBIN MaTepuai, UCUEPIIbIBAIOIIE, [TOCTIEI0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JaraeT, yMeeT T€CHO YBS3bIBaTb TEOPHIO C IPAKTUKOM, CBOOOAHO CIpPAaBIsEeTCs C 3aJadaMy,
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BONPOCAMH U JIPYTMMH BHJAMH IPUMEHEHUs 3HAHUMH, HE 3aTPYAHSETCS C OTBETOM IIPH BUIOMU3-
MEHEHUM 3a/laHui, UCIOJIb3yEeT B OTBETE Marephall peKOMEHIYEeMOM JMTepaTyphl, MPaBUIbHO
00OCHOBBIBACT NPUHATOE PELICHHE, BIa/IeeT PA3HOCTOPOHHUMHU HAaBBIKAMU U NIPHEMaMU BbINOJI-
HEHUS NPAKTUYECKUX 3a/laHUH.

OrneHka «XOpOII0» BBICTABIIAETCS 00Yy4arOLEMYCsl, €CIM OH TBEPJO 3HAET IMPOTrPAMMHBIN
MaTepuai, TpaMOTHO U 110 CYHIECTBY M3JIaraeT €ro, He JOIYCKas CyIECTBEHHbIX HETOUHOCTEH B
OTBETaxX Ha BOINPOCHI, IPABUIbHO PUMEHSET TEOPETUUYECKHUE MOJOKEHUS TP PEILICHUH ITPAKTH-
YEeCKUX 3a/IaHUi, BJaieeT He0OXO0AUMBIMU HaBBIKAMH U IPUEMaMH WX BBITIOJHEHUSI.

OrneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS OOYYarOLIEMYCsl, €CJId OH HMMEET 3HaHMs
TOJIbKO OCHOBHOI'O MaT€pHaia, HO HE YCBOWJ €ro JIETaleH, JOIYyCKaeT HETOYHOCTH, HEJOCTa-
TOYHO NpaBWIbHbIE (POPMYIUPOBKU, HAPYILIEHUS JOIMUYECKON IMOCIEI0BaTEIbHOCTH B U3JIOXKe-
HUU [IPOIPaMMHOT0 MaTepuaia, UCIIBITHIBAET 3aTPyIHEHUS [IPU BBIIIOJHEHUH IIPAKTUUECKUX pa-
60T.

OneHka «Hey10BIETBOPUTENIbHO» BBICTABISAETCS 00yYaroleMycsi, KOTOpbIH HE 3HAeT 3Ha-
YUTEIBHOM YacTH NMPOrpaMMHOI0 MaTepuana, JIOMyCKaeT CyLIeCTBEHHbIE OUIMOKM B OTBETAaX Ha
BOTIPOCHI, HEYBEPEHHO, C OOJBIIMMU 3aTPyTHEHUSAMH BBIITOIHSAET MPAKTUYESCKUE 3aIaHHSL.

PGSYHBTaT 06y‘~IeHI/I$I o AUCHUIUIMHE CHUTACTCA NJOCTUTHYTBIM IIPHU IMOJIYYCHHUU 06yqa10—
HUMCA OLUCHKU «Ba4YTCHO», «KYAOBJICTBOPHUTCIBLHOY, «XOPOIIO», KOTIUYHO» 110 KaKAOMY U3 KOH-
TPOJbHBIX MCpOHpHﬂTHﬁ, OTHOCAIIUXCA K JTaHHOMY PE3YyJIbTaTy O6y‘IeHI/I$I.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Llenb OCBOCHMS OUCHUILIMHBI — JOCTHXKEHUE IUIAHUPYEMBIX PE3yJIbTaToB 00ydeHus (Tab-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JluctumimHa BXOJWUT B COCTaB 4YacTH 00pa3oBaTelNbHOW MPOrpammbl, (HOpMHpyeMOi
YYaCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH.

Ta6ymma 1.1 — Pe3yapTaThl 00y4eHUs 110 JUCITUTIIMHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

IIK-1 CnocodeH ocyecTB/IATH IVIAHUPOBAHUE, IOCTAHOBKY U NMPOBeJeHUE TeOPeTHYECKUX
H IKCIIEPUMEHTAJbHBIX HCCJIETOBAHUI B 00/1aCTH MHKEHEPHBIX HAHOTEXHOJIOTHIl

3HAaHUe KOHCMPYKMUBHBIX 0COOeHHOCmel OCHOBHO20 000PY00-
8amusl 0Jisl NPOYeCccos8 NOIyYeHUs uoenull Ha baze HaHOCMpyK-
NJ-2 (TIK-1) MYPHLIX MAMEPUALO8

YMeeT MmIaHUpOBaTh JACSATENb-
HOCTbH 110 pa3paboTKe Impo-
JYKIIAU ¥ TEXHOJIOTUYECKUX

VMeHuUe NIaHupo8ams N002OMOBKY U GbINOJIHEHUe IKCHePU-
MEHMANbHBIX UCCAO08AHULL 8 0ONACMU HAHOMEXHON02UU

MIPOLIECCOB €€ U3TOTOBJICHUS gnadeHue Hasvlkamu coopa ungopmayuu, HeobXo0UMoU O
npogedeHUs. meopemudeckKux UCCie008anull 8 0O1acmu HaHo-
MexHOI02Ul

Pe3ynbTarsl 00yueHust Mo JUCHUIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00Y4aOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4€OHBIM IJIaHOM.

WMHaukaTtopel JOCTHXKEHHUST KOMIETEHIMH CUUTAOTCS C(OPMUPOBAHHBIMU MPU JOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB O0YUECHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BbeM JUCHUIUIAHEI COCTAaBIAET 4 3aUeTHBIX €IUHUIIBI.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma 00yueHus
Bunpt pabot Oq:? u
CeMecCTp

Konmaxmmnasn paboma 65

3aHSATHUS JISKITMOHHOTO THUIIA 16

nabopaTopHbIE 3aHATHUS 32

IIPAKTUYECKHE 3aHATHUS 16

KypCOBOE MPOEKTUPOBAHUE

KOHCYJIbTAITU!

MIPOMEKYTOYHAsI aTTEeCTAIHS 1
Camocmoamenvnasn paboma 79

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3nen 1. Ilpoueccovl cunmesa y2nepoonsvix HAHOMAMEPUATIOE.

Tema 1. 0030p npoyeccoé cunme3sa y2nepooHbviX HAHOMAMEPUATIOE.
JIaGopaTopHbIe U MPOMBIIUIEHHBIE METO/IbI CHHTE3a YTIICPOIHBIX HAHOMATEPUAIIOB.
Tema 2. Ooopyooeanue cunmesa y2iepooHvlX HAHOMAMEPUAL08.

Tunel o6opynoBanus. JJocTOMHCTBA U HEAOCTATKU. MaciTabupyeMoCcThb MPOIIECCOB.
Tema 3. Mopgonozua yenepoounvix nanomamepuanos.

Hanoyrnepoansie BolOKHA U TPYOKH, Tpag)eHOBBIE MaTEPHAIBI.

CamocrosiTesqibHasi padora.

CPO1. MeTo/1bl cHTE3a YIJIEpOIHBIX HAHOMATEPHAJIOB.

CP02. Bunbl o60opyaoBaHusi CHHTE3a YTIIIEPOJIHBIX HAHOMATEPUAJIOB.

CPO03. Bupp! yriiepoAHbIX HAaHOMATEPHUAJIOB.

Paznen 2. Ilpouecc zazoghaznozo ocarxcoenun yznepooa npu KamaiumuiecKom nUpouse yz-
1epoocooeprcauiux 2a3oe.

Tema 1. Xumusm npouyecca.

OCHOBHBIE XMMUYECKUE PEAKIIUU TUPOJIN3a YTIIIEPOACOAEPIKALIETO ChIPbSI.

Tema 2. Buowt yenepoocooepicauieco coiposi.

["a30B0€ U )KUJIKOE YTIIEpPOICOAEPKALIEE ChIPBE.

Tema 3. Bzaumoceazannuiit menno-macconepenoc.

OCHOBHBIE KUHETHUECKHE XapaKTEPUCTUKH MPOLECCOB TEIIO-MACCONIEPEHOCA.
Tema 4. I'uopoounamuka 2azoeoi ¢ghazel.

TpaekTopuu ra3oBbIX IOTOKOB B PEAKTOPaxX CUHTE3a YIIEPOAHBIX HAHOMATEPHAJIOB.
Tema S. JTumumupyrowue gpaxkmopot.

Jlumutupyromue GpakTopsl MPOLECCOB TEMI0-MacCONepeHoca.

Tema 6. Cmpyxkmypa u ceoiicmea Kamanuzamopos.

MeTopl TOJTy4€eHUsl KaTaau3aTopOB.

IIpakTnyeckue padoThI.

[TPO1. Xumu3m nponecca CUHTE3a YIJIEPOIHBIX HAHOMATEPUAJIOB.

[1P02. B3aumocBs3aHHBIN TEIIO-MACCONEPEHOC MPU CUHTE3€E YIIIEPOAHBIX HAHOMATEPHU-

aJIoB.

ITP03. TerioBoii 1 MaTepUaIbHBINA OajlaHC peakTOpa CUHTE3a YIIIEPOJHBIX HAHOMATEPH-
aJIoB.

CamocrosiTe1bHas1 padoTa.

CPO04. ITuponus yriaepocoaepkKaiiero Chlpbs.

CP05. Bunp! yraepoacoaepKaiero Chlpbs.

CPO06. [Ipoueccel Temno-macconepeHoca pu CUHTE3E YIIIEpOJHbIX HAHOMATEPHUAJIOB.

CPO07. I'mnponrHaMHKa ra30BbIX TIOTOKOB B PEAKTOPAX CHHTE3a YIJIEPOIHBIX HAHOMATE-
pHaJIoB.

CPO08. JInmutupyromue (pakTopbl IPOIECCOB TEIIO-MaccOllepeHoca pu CUHTE3€ yriie-

POAHBIX HAHOMATCPUATIOB.

CP09. Karanuzatops!l Juis IpOLECCOB CHHTE3a YIVIEPOJAHBIX HAHOMATEPHAIIOB.

Paznen 3. Qusuxo-mexanuueckue, mennoguzuuecKkue u Xumuieckue XapaKmepucmuKku Ha-
HOY271ePOOHBIX MAMEPUAog.

Tema 1. Qusuko-mexanuueckue xapaxmepucmuxu y2iepooHslxX HAHOMAMEPUATN08.
VY nenbHas TOBEPXHOCTh U IPOYHOCTHBIEC XapPAKTEPUCTHKHU.

Tema 2. Tennoguszuueckue xapakmepucmuxu y2iepooHblX HAHOMAMEPUATI08.
TennonpoBOAHOCT YIAEPOIHBIX HAHOMATEPUAJIOB.

Y
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Tema 3. Xumuueckue xapaxmepucmuku y2iepooHbiX HAHOMAMEPUAI086.
Buabl XMUMUYECKUX B3aMMOJEHCTBUN YIIIEPOAHBIX HAHOMATEPHUAIIOB.

Tema 4. @ynkyuonanuzayus y2niepooHvlx HAHOMAMEPUAI086.

Crioco6b1 Mo (UITMPOBaHUS U PYHKIIMOHAIU3ALNHN YTIIIEPOIHBIX HAHOMATEPUATIOB.
JlabGopaTropHblie padoThlI.

JIPO1. M3mepenust yienbHOM MOBEPXHOCTH U pacpeAeIeHUs MUKPO- U HAHOIIOP.
JIP02. OnpeneneHust TS PMUYECKON CTAOMIIBHOCTH YTIIEPOAHBIX HAHOTPYOOK
CamocrosiTesibHas padora.

CP10. ®uzuko-MexaHUYECKUE XapaKTEPUCTUKH YTIIEPOAHBIX HAHOMATEPUAIOB.
CP11. Temogpusnvecknue XapaKTEepUCTUKU YIIIEPOAHBIX HAHOMATEPHAJIOB.
CP12. XuMuueckre XapakKTepUCTUKH YIIEPOIHBIX HAHOMATEPHUAJIOB.

CP13. CnocoOsl (hyHKIIMOHATU3AIMH YTIIEPOIHBIX HAHOMATEPHAIIOB.

Pa3nen 4. Texnonozuu énecenusn u pacnpeoenenus yenepooHblX HAHOMAMEPUANLOE 8 KOMNO-
3UMHBIX MAMPULAX.

Tema 1. Memoowl oucnepzuposanus y2nepooHsviX HAHOMAMEPUATLOB.

MexaHnueckoe, XUMHUYECKOe U YIbTPa3BYKOBOE BO3/ICHCTBUE.

Tema 2. Pacnpedenenue y2inepooHvix HAaHOMAMEPUANLOE 8 HCUOKUX CPEOaXx.

Ucnons3zoBanue [IAB u ynbTpa3BykoBO€ BO3ICHCTBUE.

Tema 3. Pacnpedenenue y2nepooHvix HAHOMAmMEPUAINE 6 6A3KUX CPeOax.

MeToap1 MEXaHHYECKOTO IEpEMEIINBAHUS BA3KUX CPE/l.

Tema 4. Bausanue mexanuueckozo u yiompazeyKo6020 6030eiicmeuil.

DHepreTU4ecKnue CPaBHEHUS METOJOB TUCIIEPTUPOBAHMUS.

Tema 5. Memoowvl ouaznocmuku Kavecmea 00vemMHO20 pacnpeoeeHus y2iepooHblX
HaHOMAmMepuanos.

DNeKTpOHHAs: MUKPOCKOIHUS U CIIEKTPaIbHbIA aHAIN3.

JlaGopaTopHbie padoThI.

JIP0O3. PacripenienieHue yriaepoJHbIX HAHOTPYOOK B )KUJIKUX Cpelax.

JIPO4. N3yueHue cpaBHUTENBHOM 3()(EKTUBHOCTH METO/I0B MEXaHOAKTUBALIUHU YTIIEPO-
HBIX HAHOMAaTEpUaJIOB.

CamocrosiTesbHast padora.

CP14. Mexannueckoe, XMMHUYECKOE U YIbTPa3BYKOBOE AUCIIEPTUPOBAHKE YTIEPOJAHBIX
HaHOMAaTEPHAaJIOB.

CP15. Pacnipenenenue yriaepoaHbIX HAHOMATEPUAIOB B KHUAKUX Cpesiax.

CP16. Pacnipenienenue yriaepoJHbIX HAHOMAaTEpUAJIOB B BS3KUX cpeJiax.

CP17. DHepreTuueckue acreKTbl METOJ0OB TUCIIEPTUPOBAHUS.

CP18. MeTo/ bl AMarHOCTUKH KayecTBa 00BEMHOTO paclpeieeHus yriepoAHbIX HaHO-
MaTepuaoB.

Pasnen 5. Hanomoougpukayus Komno3umnvlx mamepuaos.
Tema 1. Hanomoouguuyuposannvie bemonoi.
[IpoyHOCTH U MOPO30CTOMKOCTH MOAUPUIIMPOBAHHBIX OETOHOB.
Tema 2. Hanomoougpuyuposannwvie nonumepboi.
ObecrnieueHne 1EKTPOIPOBOAHOCTH MOJIMMEPOB.
Tema 3. Ynpasnenue kauecmeennviMu Xapaxmepucmukamu HAHOMOOUPUUUPOBAH-
HbIX MAmMepuanos.
CeprudunupoBanre HaHOMOAU(PUIIMPOBAHHBIX MaTEPHAIIOB.
CamocrositesibHas padora.
CP19. HanomoauduuupoBaHue 6E€TOHOB.
CP20. HanomomuduimpoBanue MoJUMEPHBIX MaTEPUATIOB.
CP21. CeprudunmpoBanue HaHOMOAU(DUIIUPOBAHHBIX MaTEPHAIIOB.

5
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Paznen 6. Hanomoouguyuposanue mexnuueckux mamepuanios.
Tema 1. Hanomoouguuuposanue 3augumnulx u 0eKopamuHviX NOKPbIMuUil.
Panuonornomaroniye u ralbBaHUYECKUE MOKPITHS.
Tema 2. Hanomoouguuuposanue punompyrougux mamepuanoas.
OuUIbTPHI AJI Fa30B U KUIAKOCTEH.
Tema 3. Hanomoouguuuposanue pezunomexnuueckux uzoeauil.
ABTOMOOUIIFHBIC U AaBUAITMOHHBIC MTOKPBIIITKH.
Tema 4. Hanomoouguuuposanue cmazounsvix mamepuaios.
MortopHble Maciia, KOHCUCTEHTHBIE CMa3KH.
IIpakTuyeckas padora.
[TP04. Onenka sxoHOMUYecKoro ¢ dexTa HaHOMOTUDUITUPOBAHUS MATEPHUATIOB.
CamocrosiTesibHas padora.
CP22. HanomoquuiupoBaHHbIC 3aIIUTHBIC U JCKOPATHBHBIC TTOKPHITHSI.
CP23. HanomoauduiupoBanHble (pUIBTPYIOLIUE MATEPHAIIBI.
CP24. HanomouuuupoBaHHbIE pE3MHOTEXHUYECKUE U3CIIHS.
CP25. HanomoquduiupoBaHHbIE CMa304YHbIE MATEPUAIIHI.
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. Mapronun, B.l1. BBenenue B HAaHOTEXHOJIOTHIO [DIEKTPOHHBIA pecypc| : y4eOHHK /
B.N. Mapronun, B.A. XXa6pes, I'.H. JlykpsiHoB, B.A. Tynuk. — DnekrpoH. gan. — CaHKT-
ITerepOypr : Jlanp, 2012. — 464 c. — Pexxum nocrtyna: https://e.lanbook.com/book/4310. —
3ari. ¢ 3KpaHa.

2. Mumenko, C.B. Yraepoansie HaHomaTepuaisl. [Ipon3BoicTBO, CBOMCTBA, MPUMEHECHHUE
[Dnextponnsiii pecypc] / C. B. Mumenko, A. I'. Tkaues. - M.: Mammnoctpoenue, 2008. - 320
c.: mi. — Pexxum ngoctyna k kaure: http://tstu.ru/book/elib/pdf/2008/mich tkach-a.pdf

3. Aanpuesckuii P.A. HanocTpykTypHBIE MaTepHaiibl: yaeOHOe mocodue ams By3oB / P. A.
Anpnpuesckui, A. B. Pary-ns. - M.: Akagemus, 2005. - 192 c.

4. Xappuc I1. Yriepoanble HAaHOTPYObI U POJICTBEHHBIE CTPYKTYpbl. HOBbIE MaTepuabl
XXI Beka / I1. Xappwuc; niep. ¢ anria. nmof pen. JI. A. Uepnosaronckoro. - M.: Texnocdepa, 2003.
-336c.

5. UrnaroB, A.H. MukpocxeMOTEXHIKA K HAHOAJIEKTPOHUKA [ DNEKTPOHHBIN pecypc] :
yueb. mocobue — DnexTpoH. gaH. — Cankr-IlerepOypr : Jlans, 2011. — 528 c. — Pexum no-
ctyna: https://e.lanbook.com/book/2035. — 3arn. ¢ skpaHa.

6. l'onoBuH, FO.1. BBeneHre B HAHOTEXHUKY [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
FO.1. T'onnoBuH. — Dnek-TpoH. naH. — Mocksa : Mammnoctpoenue, 2007. — 496 c. — Pexum
nocrymna: https://e.lanbook.com/book/802. — 3ari. ¢ skpana.

7. Pakos, O.I'. Hanotpy0Oku u ¢ymiepensl: yuedHoe mocodue / J. I'. Pakos. - M.: YHusep-
curerckad kaura, 2006. - 376 c.

8. 'onoBuH, }0.M. OcHOBBI HaHOTEXHOJOTH [ DnekTponHbIi pecypc] / FO.M. I'onoBuH. —
DnekTpoH. gaH. — Mocksa : MammHoctpoenue, 2012. — 656 ¢. — Pexum gocryna:
https://e.lanbook.com/book/5793. — 3aru. ¢ skpaHa.

4.2. Ilepuoanyeckas JuTepaTrypa

1. Poccuiickue HAaHOTEXHOJOTHHU: SJICKTPOHHBIH )ypHai, Www.nanorf.ru/ Mzmaercs ¢ 2006
ronaa. — 6 pa3 B roJI.

2. Hanotexnuka: sxypHain / M3naercs ¢ 2004 r. — 4 pasa B roz.

3. HanorexHomnoruu. Oxonorus. [Ipon3BoacTBO: Hay4HO-IPOU3BOACTBEHHBIH KypHa
www.nanoprom.net Mznaercs ¢ 2009 roxa. — 6 pa3 B ro.

4. Hanounaycrpus: sxypHain, Www.nanoidustry.su / Uzpaercs ¢ 2007 rona. — 8 pa3 B roj.

4.3. NHTEepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe MpodeccHOHATbHbIE 0a3bl AaH-
HBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMBI

YuuBepcuterckas napopmaronnas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoHcynprant+» http://www.consultant-urist.ru

CrpaBouHo-npaBoBas cuctema «["apant» http://www.garant.ru

baza nannsix Web of Science https://apps.webofknowledge.com/

basa mannsix Scopus https://www.scopus.com

[TopTan oTKpbITHIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

basza OTKpBITBIX JaHHBIX MuHHCTEPCTBA TpyAa M COLMANbHOM 3amuTbl PO
https://rosmintrud.ru/opendata

basa mannsix Hayunoii snekrponnoit ononmorekn eLIBRARY.RU https://elibrary.ru/
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ba3a naHHbBIX PO(EeCCHOHANBHBIX CTAaHIAPTOB MHUHUCTEPCTBA TPY/Ia M COLUAILHOM 3allu-
el PO  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl qanabIx MUHUCTEpCTBA SKOHOMUYECKOTO pazButus PO http://www.economy.gov.ru

Basa otkpeIThIX manHbIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnexkTponHas 0a3a ganHbIx «M3aarenberBo Jlanby https://e.lanbook.com

DnexTponHas oubnmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza maHHBIX «DNeKTpOHHO-OMOMMoTeuHas cucrema «IbC FOPAMT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOMnoTeunoi cuctembl TI'TY http://elib.tstu.ru

denepanbHas rocyaapcTBeHHas HHGpopMalonHas cucteMa «HarnoHnanbHast 3JeKTpOHHAS
oubmmoreka» https://H36.pd

HanunonansHbIil mopTai oHaaiiH o0yuenus «OTKpbIToe 0OpaszoBanue» https://openedu.ru

DnexTponHas 6a3a qanubix "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHbiii caiT PenepabHOrO areHTCTBA M0 TEXHUYECKOMY PEryJTHPOBAHUIO U MET-
poaoruu http://protect.gost.ru/

Pecypchbl 31eKTpOHHON HHPOPMAIMOHHO-00pa30BaTENbHON Cpellbl YHUBEPCUTETA Ipea-
CTaBJICHbl B JIOKAJIbLHOM HOpPMaTUBHOM akTe «llonoxkeHue 00 371eKTPOHHOW MH(POPMALMOHHO-
oOpa3oBatenbHOM cperie TaMOOBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DneKTpoHHbIe 00pa30BaTeNbHbIE PECYPChI, K KOTOPBIM 0OecHedeH J10CTyn 00yJaromuxcs,
B T.4. PUCIIOCOOJICHHBIE JJIS1 UCTIOIB30BaHUSI MHBAIMAAMU U JIMIIAMU C OTPAHHMYCHHBIMH BO3-
MOYKHOCTSIMH 3]I0pOBbsI, IIPUBEACHBI HAa OQUIMATIBHOM CaliTe yHUBEPCUTETa B pasjene «YHH-
BepcuteT»-«CBenieHuss 00 00pa3oBaTeabHON OpraHu3zauun»-«MarepuanbHO-TEXHUYECKOE oOec-
IIeUYeHHNE U OCHAIEHHOCTh 00Pa30BaTEIbHOTO MPOLIECCAY.

CaenieHus 0 JMIIEH3MOHHOM IIPOrpaMMHOM OOECIIE€UeHUH, CIIOJIb3YEMOM B 00pa3oBaTelib-
HOM IIpoliecce, MpeJCTaBlIeHbl Ha OQUIMAIbLHOM caiiTe yHMBepcuTeTa B pasiene «OOpa3oBa-
Hue»-«YuebHas padoTan-«JlocTynmHOE MPOrpaMMHOE 0OECTIICUCHHEY.



http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://elib.tstu.ru/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/

28.04.02 «HanoumxeHepus»
«HaHouHXeHepHs B MAIIHHOCTPOCHUIDY

5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

IlnannpoBaHMe U OPpraHu3anMsi BpeMeHH, He00X0AUMOro 1JIsl H3yYeHHUs
AUCHHUILINHBL.

BaxxHbIM yClIOBHEM YCIIEHIHOTO OCBOCHMS JMCLUMIUIMHBI SBIAE€TCA co3laHue Bamu cu-
CTEMbI MPABUIILHONW OPTaHU3AIMU TPY/Ia, MO3BOJISIIONICH paclpeeuTh YUeOHYI0 HArpy3Ky paB-
HOMEpHO B COOTBETCTBUHU C TpauKoM 00pa30BaTeIbHOrO Mpolecca. boblryio NoMOIIb B 3TOM
MOXET OKa3aTh COCTaBJIEHHUE IIaHa pabOThI Ha CEMECTp, MeCsIl, HEJeNto, JIeHb. Ero Hanmuuue
MO3BOJIUT MTOJAYUHUTH CBOOOIHOE BpeMs 1IeJIAM Y4eObl, TPYAUThCs OoJiee ycremHo U 3P PeKTuB-
Ho. C Beuepa Bceraa Haao pachpenesaTh paboTy Ha 3aBTpAIlHUN JIeHb. B KOHIIE Ka)KIOro JTHS
1[€JIeCO00Pa3HO MOJIBECTU UTOT PabOThHI: TIIATEIHLHO MPOBEPHUTH, BCE JIH BBIMOJIHEHO MO HaMe-
YEeHHOMY IUIaHy, He ObUIO JIM KaKuX-ITHOO OTCTYIUICHHM, a €CIIi OBUIH, 110 KaKOW MPHYWHE OHU
npousonuid. HyHO OCyIIeCTBIATh CAMOKOHTPOJb, KOTOPBIN SBISETCS HEOOXOAUMBIM YCIOBH-
eM Bameli ycnemHoit y4eosl. Eciin 4T0-TO OCTaJIOCh HEBBITTOJIHEHHBIM, HEOOXOIUMO H3BICKATh
BpeMsl s 3aBEPIICHUS 3TOM yacTu padoThl, HE YMEHbIIas o0beMa HelenbHOro miaHa. Bee 3a-
JAaHUS K TIPAKTUYCCKUM 3aHATHUSM, a TAK)KE 3a/1aHHs], BHIHECEHHBIC HA CAMOCTOSITEIBLHYIO PadoTYy,
PEKOMEHYEeTCsl BBINOJHATh HEMOCPEACTBEHHO IMOCIE COOTBETCTBYIOIIEH TEMbl JEKLIMOHHOIO
Kypca, 9TO CIIOCOOCTBYET JIyYIlIeMy YCBOCHHIO MaTepHaia, MO3BOJISICT CBOEBPEMECHHO BBISIBUTH U
YCTPAHUTh «IPOOENbD» B 3HAHMSIX, CUCTEMATH3UPOBATh paHee MPOWUIEHHBIA MaTepuai, Ha €ro
OCHOBE MPUCTYIUTH K OBJIAJCHUIO HOBBIMU 3HAHUSIMHU U HABBIKAMU.

Cucrema yHUBEPCUTETCKOTO OOYYEHHsI OCHOBBIBAETCS HA PAllMOHAILHOM COYETAaHUH He-
CKOJIKMX BUJIOB YU€OHBIX 3aHSATUH (B MEPBYIO OYEPE/ib, JICKIIUN U MPAKTUYECKUX 3aHATUIN), pa-
00Ta Ha KOTOPHIX 00J1a1aeT ONpeeIeHHON crielupuKO.

IMoaroroBka K JeKUHUAM.

3HAKOMCTBO C AMCIMILTUHON MPOUCXOIUT YK€ Ha TIEPBOM JIEKIUH, rae oT Bac Tpebyetcs
HE MPOCTO BHUMAaHHE, HO U CaMOCTOsATEIbHOE odopmileHne KoHcTiekTa. [Ipu pabore ¢ KOHCTIEK-
TOM JIEKIIUH HEOOXOJMMO YUUTHIBATh TOT (AKTOP, YTO OJHHU JICKIIHMH JAIOT OTBETHl HA KOHKPET-
HBIE BOIIPOCHI TEMBI, JIPYTHUE — JIMIIb BHISBIISIOT B3aUMOCBSI3H MEXKY SIBICHUSIMH, TTIOMOTas CTY-
JEHTY TIOHSTH TTYOMHHBIE MPOIIECCHI PA3BUTHS U3Y4aeMOro peaMeTa.

KoncnektupoBaHue JEKIUNA — CJIOKHBIN BUJT BY30BCKOUM ay/IMTOPHOU pabOTHI, IPEAoa-
rarolMii MHTEHCUBHYIO YMCTBEHHYIO JESTEIbHOCTh CTyAeHTAa. KOHCHEKT sIBIAETCS IMOJIE3HBIM
TOTJ1a, KOT/Ia 3aliCaHO caMO€ CYIIECTBEHHOE U cienano 3To Bamu. He Hago ctpemuThes 3amnu-
caTh JOCJIOBHO BCIO JIEKIMI0. Takoe «KOHCIEKTUPOBAaHUE)» MPUHOCUT OOJIbIIE Bpeaa, YeM MO b-
3bl. LlenecooOpa3Ho BHavase MOHATH OCHOBHYIO MBICIb, M3J1araeMyro JIEKTOPOM, a 3aTeM 3aIlu-
cath ee. XKenareapbHO 3alUCh OCYIIECTBISATh HA OJTHOM CTpaHHUIIE JTUCTA WJIA OCTaBJIss MOJIA, Ha
KOTOPBIX TTO3THEE, TTPH CAMOCTOATEILHON paboTe ¢ KOHCIIEKTOM, MOKHO C/IEJNIaTh JIOTOJHUTEI b-
HbI€ 3aMMCH, OTMETUTh HEMIOHSITHBIE MECTA.

KoHcnekT nexkuuu Jiydiine moapa3aessiTh Ha MyHKTHI, COOJI0/1ast KPaCHYIO CTPOKY. ITOMY
B 00JIBIIION cTeneHn OyayT cocoOCTBOBATH BOMPOCHI IJIaHa JIEKIMH, MPEIIOKEHHBIC Tperoia-
BarensiM. CrieryeT oOpamiath BHUMaHHE HA aKIEHTHI, BBIBOJIBI, KOTOPBIC JIENIAET JEKTOP, OTME-
yasi HanOoJiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaje 3aMeYaHHUsIMH «BaXKHOY, «XOPOIIIO
3aMIOMHHTH» U T.I. MOXHO JIeJIaTh 3TO M C TIOMOIIBIO Pa3HOIBETHBIX MAPKEPOB WIIH PYyUeK, MO /I-
YepKUBasi TEPMUHBI U ONPECIICHHUS.

[enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpalieHui, ab0OpeBUaTyp U CUM-
BoJIOB. OJTHAKO MpU JanbHeel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTYYIIE 3aMEHUTH OOBIYHBIMU
CJIOBaMH| JIJIsI OBICTPOTO 3pUTEIHLHOTO BOCIIPHUSTHS TEKCTA.

PaGoTas Hajg KOHCIIEKTOM JIEKIHUil, BaM Bcerma HEOOXOOMMO HCHONB30BAaTh HE TOIBKO
y4eOHUK, HO U Ty JUTEpaTypy, KOTOPYIO JOMOJIHUTEIHLHO peKOMEeH10Bal JiekTop. IMeHHOo Takas
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cepbe3Hasi, KpOoIoTiIuBasi padoTa ¢ JEKIMOHHBIM MaTepUaIOM O3BOJIMT INIyOOKO OBJIAJETh TEO-
PETUUECKUM MaTEPUAJIOM.
IToaroroBka K NPAaKTH4YECKHM 3aHATHSIM.

[ToAroToBKy K KakJOMY NMPAKTUYECKOMY 3aHITHIO BBl 10JKHBI HA4aTh C O3HAKOMJICHUS
C IUIAHOM IIPAKTHUYECKOrO 3aHATHS, KOTOPBIM OTpaXkaeT COAEpKAHWE INPEIJIOKEHHOH TEMBI.
TiaTenpHOE MPOIYMBIBAHUE M U3YYCHHE BOIIPOCOB IUIaHA OCHOBBIBACTCS HA MPOPAOOTKE TEKY-
IIero MaTepuasa JIEKLUH, a 3aTeM U3y4eHHsI 00s13aTeIbHON U IOMOIHUTENIbHON JIUTEPATyphl, pe-
KOMEH/IOBaHHOHN K JaHHON Teme. Bce HOBBIE NMOHATHS 1O M3y4aeMOil TeMe HEe0OXOIUMO BBbI-
YUUTh HaW3yCTh U BHECTH B IJIOCCApHil, KOTOPBIH Li€1eco00pa3HO BECTH ¢ CaMOro Haydaua u3y-
YeHUsl Kypca.

Pesynprar Takoi paGoThl AOKEH NpOsiBUTHCA B Barel criocoOHocTH CBOOOAHO OTBE-
TUTHh Ha TEOPETUYECKHE BOMPOCHI MPAKTUKYMa, BHICTYNIATh U Y4aCTBOBATH B KOJJICKTUBHOM 00-
CYKIECHUM BOIPOCOB M3y4acMOW TEMBI, NPABUIbHO BBIIOJIHATH IPAKTUYECKUE 33JaHUs U KOH-
TPOJIbHBIE PAOOTHI.

B mponecce noAroToBKM K MpakTUYECKUM 3aHATUAM, Bam HeoOXoauMo oOpaTUTh ocoboe
BHHMaHUE Ha CaMOCTOSITEJIbHOE M3yYE€HUE PEKOMEHJOBaHHOM nuteparypsl. Ilpu Bceil monHote
KOHCIIEKTUPOBAHUs JICKLIUU B HEH HEBO3MOJKHO M3JI0KHUTh BECh MaTepUall U3-3a JUMHUTA AyAH-
TOpHBIX 4acoB. [losTomy camocrosiTenbHas paboTa ¢ y4eOHHKAMH, YY€OHBIMH TTOCOOHMSIMH,
HAy4yHOM, CIIPABOYHOMU JIUTEPATypOH, MaTepHuagaMu MEPUOJNYECKUX U3AaHuK u MHTEepHeTa sB-
asiercss HanOosee >PPEKTUBHBIM METOJOM TOJIYYEHHUS JIOTIOJHUTENLHBIX 3HAHWH, MO3BOJSET
3HAYUTEIBHO aKTUBU3UPOBATh MPOLECC OBJIAACHUS UH(OpMaLueil, criocoocTByer Gosee riaydo-
KOMY YCBOEHHIO M3ydaeMoro Marepuaia, Gopmupyer y Bac oTHomeHne K KOHKPETHOM mpooiie-
Me€.

Pexomenaanum no padore ¢ JuTepaTypoii.

Paboty c nurtepaTypoil 1enecooOpa3HO HauaTh C M3Y4eHHUs OOIIMX pabdoT MO Teme, a
TaK)Ke y4eOHMKOB M y4eOHbIX ImocoOuil. [lanee pexkomeHyercs nepeiTu Kk aHaauzy MoHorpaguit
U CTarell, pacCMaTpUBAIOLIMX OTJENIbHBIE aCMeKThl MpoOJeM, M3ydaeMbIX B paMKax Kypca, a
Takke OQUUIUAIbHBIX  MaTepuaJioB M  HEONyOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4yHO-
UCCIIe1I0oBaTeIbCKUE paboThl, TUCCEPTALINN), B KOTOPBIX MOTYT COJEPKATHCS OCHOBHBIE BOIIPOCHI
M3y4aeMoil mpoOJIeMBbl.

PaboTy ¢ UCTOYHHMKAMU HaJ0 HAUMHATh C 03HAKOMMTEJIBHOTO YTE€HUS, T.€. IPOCMOTPETh
TEKCT, BBIIEIISS €T0 CTPYKTYpHBIE eIMHUIIBL. [Ipyu 03HaKOMUTEIBHOM YTEHUHU 3aKJIaJKaMu OTMe-
YaloTCsl T€ CTPAHUIIBI, KOTOpBIE TPEOYIOT O0Jiee BHUMATEIBHOT'O H3yUEeHHUS.

B 3aBucumocTu OT pe3ynbTaTOB O3HAKOMUTEIBHOI'O YTEHUS BBIOMpAETCs NajbHEHIIN
croco0 padoThl ¢ UCTOYHUKOM. Eciu ais pa3perieHus mocTaBlIeHHON 3a1aun Tpedyercs n3yde-
HUE HEKOTOPBIX (PparMEHTOB TEKCTa, TO MCIIOJNB3YETCs METOJl BHIOOpOYHOro uTeHus. Eciou B
KHUT€ HET MOJPOOHOr0 OrjaBlIeHUs, clelyeT oOpaTUTh BHUMaHHE YY€HHKA Ha MpeAMETHbIE U
MMEHHBIE yKa3aTelH.

N36panHble (pparMeHThl UM BECh TEKCT (€CIM OH LEJTMKOM MMEET OTHOILIEHHE K TeMe)
TpeOyIOT BAYMYHBOT0, HETOPOIUIMBOIO YTEHHUS C «MBICIIEHHOM MpopaboTKoi» MaTepuana. Takoe
YTEHHUE MPEAINoiaraeT BolJeNeHe: 1) rIaBHOr0 B TEKCTe; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHHE CeAyeT 0OpaTUTh Ha TO, BHITEKAET TE3UC U3 apI'YMEHTOB UJIU HET.

Heo6xoanMo Takxke MpoaHaTU3UPOBaTh, KAKHE U3 YTBEPXKICHUN aBTOpa HOCAT MpoOlIe-
MaTHYHBIHN, THIOTETUYECKUI XapaKTep, U YIOBUTh CKPBIThIE BOIIPOCHI.

[ToHATHO, YTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOJIUT JAJIEKO HE Cpasy.
Hawnnyumuit crnoco6 HayduThCs BBIIENIATH TJIaBHOE B TEKCTE, YJIAaBIMBATh MPOOJIEMaTHUYHbBIN Xa-
paKkTep yTBEPKIAEHHI, 1aBaTh OLICHKY aBTOPCKOW MO3ULIUU — 3TO CPABHUTEIBLHOE UYTEHHE, B XOJIE
KOTOpOro BbI 3HaKOMUTECH C pa3NTUYHBIMU MHEHUSIMU 110 OHOMY M TOMY € BOIIPOCY, CPaBHHU-
BAeTE BECOMOCTh U J0Ka3aTEIbHOCTh apr'yMEHTOB CTOPOH M JIeJlaeTe BHIBOJ O HAanOOIbIIeH yoe-
IUTEIHLHOCTU TOM WIJIM UHOW ITO3UIIHAU.

— 10—
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Crnenyroum stanoM paboThl € JIUTEPATYPHBIMH HUCTOUHUKAMHU SIBJISIETCS CO3[JaHUE KOH-
CIEKTOB, (PMKCHPYIOIIUX OCHOBHBIC TE3UCHI M apryMEHTH. MOXHO JeNaTh 3alyCH Ha OTACIb-
HBIX JIUCTaX, KOTOpbIE MOTOM JIEFKO CHCTEMATH3UPOBAaTh MO OTJEIbHBIM TEMaM H3y4aeMOI'0
Kypca. [Ipyroii cmoco6 — 3TO BeJACHHE TEMATHUUYECKUX TETPAJCH-KOHCIIEKTOB IO OJHOW KaKOW-
an6o teme. bonblue cnenuanbHble paboThl MOHOTPaUUYECKOTo XapakTepa Iesiecoo0pa3Ho
KOHCIIEKTUPOBATh B OTACJBbHBIX TETPANAX. 37€Ch BaXXHO BCIIOMHHUTbH, YTO KOHCIEKThI MHUIIYTCS
Ha OJHOW CTOPOHE JIUCTA, C MOJISIMU M JOCTATOYHBIM JIJISl UCIIPABIIEHUS U PEMAPOK MEKCTPOU-
HBIM PACCTOSIHHEM (ITH MpaBHJIa COOMIOMAIOTCS Ui YA0OCTBA penaktupoBanusi). Eciau B KOH-
CIEKTaX MPUBOASTCS LIUTAThl, TO HEIIPEMEHHO JOJKHO OBITh JaHO yKa3aHUE HAa MCTOYHUK (aB-
TOp, Ha3BaHWE, BHIXOAHBIC NaHHBIe, No cTpaHUIlB). BrmocnencTBuu 3ta mHQOpMAIMH MOXKET
OBITH UCIOJB30BaHA MPU HAMMCAHUU TEKCTa pedepara WM Ipyroro 3aJaHusl.

Takum oOpazom, mpu paboTe ¢ UICTOYHUKAMU U JIMTEPATYPOI BAXKHO YMETh:

—  COIOCTaBJISATh, CPaBHHUBATh, KJIACCU(PUIUPOBATH, TPYNIUPOBATHh, CUCTEMATU3UPOBATH HH-
dbopMaIruio B COOTBETCTBUU C ONPEEICHHON yueOHO 3a1aueii;

— 0000maThe MOTyICHHYIO HH()OPMAIIHIO, OIICHUBATH MTPOCTYIIAHHOE U IIPOYUTAHHOC;

—  (uKcHpOBaTh OCHOBHOE COJEp>KaHUE COOOIICHU; (POpMYyTUPOBaTh, YCTHO U MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHSI; COCTABIISTH IJ1aH, (POPMYIUPOBATH TE3HCHI;

— TOTOBHTbH H MPE3ECHTOBATH Pa3BEPHYTHIC COOOIICHUS TUTIA IOKJIA/Ia;

— paboTtarh B pa3HBIX peKUMax (MHIWBHAYAIbHO, B Iape, B TPYIIE), B3aUMOACUCTBYSI APYT C
ApPYIOM,

—  TOJIb30BaThCs pedepaTUBHBIMU U CIIPABOYHBIMU MaTepUaIaMH;

—  KOHTPOJMPOBATh CBOU JCHCTBHUS M JECUCTBUS CBOMX TOBapHIled, OOBEKTUBHO OLIEHUBATH
CBOM JICHCTBHS;

—  o0pamarbes 3a MOMOIIBIO, IOMOJHUTEIBHBIMU PA3bsICHEHUSIMH K MPETNOIaBaTeNto, IPYyrumM
CTYyJIEHTaM;

—  TOJB30BaThCS JIMHTBUCTUYECKOW WJIM KOHTEKCTYAIHHOM JTOTAKOM, CIOBApSIMU Pa3TUIHOTO
XapaxkTepa, pa3JIuyHoOro poja MojcKa3KaMu, OIOpaMH B TEKCTE (KJITFOYEBBIE CIOBA, CTPYKTY-
pa TekcTa, mpeaBapstoiias tHPopMaIus u ap.);

—  HCMOJB30BaTh TMPU TOBOPEHHH U THUChME Tepudpa3, CHHOHUMHYHBIE CPEICTBA, CJIOBa-
OTMCaHUs OOIIMX TOHITHH, pa3bsICHEHUS, TPUMEPHI, TOJKOBAHUS, «CJIOBOTBOPUYECTBOY;

—  TOBTOPSATH WK Niepedpa3zupoBaTh peruinky codeceJHUKa B MTOATBEPIKICHUU TOHUMaHUS €ro
BBICKA3bIBaHUS UJIM BOMPOCA;

—  00paTUTHCS 32 MOMOIIBIO K COOECETHUKY (YTOUYHUTD BOIIPOC, MEPECIIPOCHUTD H JIp.);

—  HCIMOJB30BaTh MUMUKY, KECTHI (BOOOIIIE M B TE€X CIy4asx, KOT/a sI3bIKOBBIX CPEJICTB HE XBa-
TaeT ISl BRIPAKEHUS TE€X WJIM UHBIX KOMMYHUKATUBHBIX HAMEPECHHI).

IHoaroroBka K NpoMeKyTOYHOM aTTECTALMH.
ITpu moAroTOBKE K MPOMEKYTOUHON aTTeCTallUHU 1es1eco00pa3Ho:
—  BHUMATEJIbHO M3Y4YUTh MEPEUEHb BOIPOCOB U ONPEAEIUTh, B KAKMX MCTOYHUKAX HAXOIATCS
CBeZIeHMsI, HeOOXOIMMBIE /Ul OTBETA Ha HUX;
—  BHHUMATEJIbHO IIPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;
COCTaBUTh KpaTKHE KOHCIEKThI OTBETOB (TIJIaHbI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIINIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOWHETHI U J'Ia60paTOpI/II/I, OCHAIlICHHBIC HCO6XOI[I/IMI)IM CrICHUAJIN3NPOBAHHBIM 060py,[[0-

BaHUCM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAIIIEHHOCTD CIICIHAILHBIX TTOME-

11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecredeHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 TOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb

Texuuueckue CpeacTBa 06yquI/IH:

9KpaH, MPOEKTOP, KOMIBIOTEP

y4eOHbIe ayTUTOPHUH IS
MIPOBEJCHUS 3aHATUI
CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTallKU

Meobenb: yaebHas mebOenb

TexHn4eckue cpeacTBa 00YICHHS:

9KpaH, IPOEKTOP, KOMIBIOTEP

y4eOHbIe ayTUTOPUHU IS
MPOBEJICHUs Ta00PaTOPHBIX PadOT

MebGenb: yueOHas Mebeb

TexHuueckue cpercTBa 00yueHHs:

9KpaH, MPOEKTOP, KOMIIBIOTEP

MS Office, Windows / KoprnopatusHbie
aKaJeMUYECKUC JIUIICH3UH OCCCPOYHBIC
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643.

Maple 14 / JIunensus Ne744750 Gec-
cpouHas moroop 35-03/175 ot
21.12.2010 .

Mathcad 15 / JIunensus Ne8A 1462152
OeccpouHast.

MATLAB R2013b / Jlutien3ust Ne537913
OeccpodHasi.

st caMOCTOSITENbHON paboThl 00YYarOMIUXCS MPEIyCMOTPEHbI MOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIECIUATM3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHOU TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «/HTepHeT» u obecredeHneM JIOCTyIa B dJIEKTPOHHYIO HHMOP-
MallMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBanne moMeneHu
IS CAMOCTOSITEILHOM
PpaboTHI 0O0yJAOIITIXCS

OcHaIIEHHOCTb MOMEIIEHUN JJI
CaMOCTOSTEITFHON PaOOTHI 00YIAFOIITUXCS

[TepeveHp JIMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3HTHI MOATBEPIKAAIOLIETO 10~
KyMEHTa

Ilomemenue nis
CaMOCTOSATENIFHON pabOTHI
oOyuaromuxcs (YUTaIbHBIN
3an Hay4dHoit 6ubanorexn)

Mebenb: yaeOHas MeOeib

KoMrutekT criennanu3supoBaHHOW MeOEIH: KOMITh-
IOTEPHBIE CTOJIBI

O6opynoBaHNe: KOMIBIOTEpHAsI TEXHUKA C TIOJI-
KJIFOYeHHEM K MH()OPMAILMOHHO-
KOMMYHMKalMOHHOM cetu «IHTepHET» U 10CTY-
TIOM B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pazoBarenbHYI0 cpeay o0pazoBaTesbHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyZaoBaHue, obecreyrBaroiee J0CTyH K CEeTH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no TexHonorun Wi-Fi)

Microsoft Windows 7 pro Jluren-
3usa Ne49487340

Microsoft Office2007 JIunensus
Ne49487340

Tlomemenue nist
CaMOCTOSTENTFHON pabOTHI
obyuaromuxcs (ayma. 333/A)

MeOGensb: yueOHast Mmebelb

KoMruiekT crieranu3npoBaHHON MeOeTH: KOMITh-
FOTCPHBIC CTOJIBI

O6opymoBaHHe: KOMITBIOTEpHAsI TEXHUKA C TIOJI-
KIIFOYeHHEM K WH(POPMAaINOHHO-
KOMMYHHKalMOHHOI ceTn «IHTepHeT» u A0CTy-
MIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-
obpa3oBaTeNbHYI0 Cpely 00pa3oBaTeNbHOM opra-
HU3aIMH, BeO-KaMephbl, KOMMYHHKAaIIMOHHOE 000-
pyzaoBaHue, obecrieyrBaroiiee 10CTyl K CETH HH-
TepHET (IIPOBOAHOE COETMHEHHE 1 OECIIPOBOIHOE
coenuHeHue no texuoaorun Wi-Fi)

Microsoft Windows XP JIunen-
3ust Ne44964701

Microsoft Office 2007 JInuensus
Ne44964701
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH U
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U HpOMG)KyTO‘-IHOfI aTrTeCTranuu.

7.1. Tekymuii KOHTPOJIb yCII€eBA€MOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOUAET B C€0S1 MEPONPUATHS 110 OLEHUBAHUIO BbI-
NIOJTHEHUs JIAOOPATOPHBIX paldoT, 3alaHUI HA MPAKTUYECKUX 3AHATUAX, 3aJaHUN JJIST CaMOCTOsI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIero KOHTPOJIS YCIEBAaEMOCTH IpUBEAEHbI B Tabauue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

0603-

HAYCHIC HaumenoBanue dopma KOHTPOJIS

ITP01 | XuMu3Mm npoliecca CUHTE3a YIIIepOAHbIX HAHOMATEPUAJIOB. onpoc

[1P02  |B3auMOCBsA3aHHBII TEIIO-MACCONEPEHOC IPU CUHTE3E yrJe- onpoc
POJIHBIX HAHOMAaTEPHAJIOB.

P03 TernoBoi 1 MaTepuaIbHBIN OanaHC peakTopa CHHTE3a yriie- OIpoc
POJHBIX HAHOMATEPUAJIOB.

[TP04  |Ouenka skoHOMHYECKOTo 3(hdexTa HaAHOMOIHPHUIHMPOBAHUS ompoc
MaTepHuaoB.

IPO1 N3mepenust yAenbHON MOBEPXHOCTH M PACIPEACIICHUs MUKPO- 3anura
Y HAaHOIIOP

P02 OnpeneneHus TEPMUUECKON CTaOMIBHOCTH YIJIEPOAHBIX HAHO- 3amuTa
TpyOOK

JIPO3  |Pacnipenenenue yriepoaHbIX HAHOTPYOOK B JKHUJKUX Cpefax 3aIIuTa

TIP04 N3yuyenne cpaBHUTENbHOU 3((EKTUBHOCTH METOJIOB MEXaHO- 3amuTa
aKTUBAIIUY YTIIIEPOJAHBIX HAHOMATEPHAJIOB

7.2. IIpoMexxyTOYHas aTTeCTALUS
@DopMbI TPOMEXKYTOUHOH aTTeCTALUH 110 TUCIMITIIMHE IPUBEIEHBI B Tabuue 7.2.

Tabmuna 7.2 — @opMbl IPOMEKYTOYHON aTTECTAUU

®dopma
OTYETHOCTHU

O0o03HaueHnE OyHas

3a401 3ager 3 cemecTp

13—
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa
O1eHOYHBIE CPENICTBA COOTHECEHBI C pe3ybTaTaMi 00y4YeHHUs MO TUCHUIUIMHE M MHIMKA-
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

NJI-2 (TTK-1). YMeer miaHupoBaTh ACSITEIBHOCTD MO Pa3pabOTKe MPOIYKIIMUA U TEXHOJIO-

TMYECKUX IIPOLIECCOB €€ U3TOTOBJICHUS

PesynbraTel 00y4ueHns KoHTponbHbIE MEpONPUSITHS
3HaHHME KOHCTPYKTUBHBIX OCOOCHHOCTEH OCHOBHOTO 000pYI0BaHUS
JUISI IPOLIECCOB MOJIYYeHHs U3AeNuil Ha 0a3e HAaHOCTPYKTYPHBIX MaTe- |[IPO1, ITP02, 3au01
puanoB
YMEHUE IUIAaHUPOBATh ITOArOTOBKY U BBEIITOJIHEHUE DKCIIEPUMEHTAIIb-
HBIX UCCIIENOBAHUN B 00JaCTH HAHOTEX HOJIOTUI
BJIQJICHUE HaBBIKAaMH cOOpa WHQOpMAIK, HEOOXOAMMOMN ISl TIPOBE-
JIEHUS TEOPETUUECKUX UCCIEIOBAaHUM B 00JIACTH HAHOTEXHOJIOTUI

JIP01, JIPO2, JIPO3

I1P04, JIP04

3amanus k onpocy [1P01

1. Buasl MCXOHOTO YIJIepOJCOAEPIKALIETO ChIPbs AJIsl CUHTE3a YIJIEPOJHBIX HaHOMAaTepH-
aJI0B.

2. TemniepaTypHble pEKHUMBI ITPOLIECCOB CUHTE3a YIIIEPOAHBIX HAHOMATEPHUAJIOB.

3. Buspl Katanu3aTopoB MPOLECCOB CHHTE3a YIIIEPOTHBIX HAHOMATEPHAIIOB.

4. OCHOBHBIE XUMUYECKHE PEAKILIMH B NIPOLIECCE CUHTE3a YIIIEPOJHBIX HAHOMATEPHAIIOB.

5. TerioBble 3¢ (HEKTHI peaklMii CHHTE3a YIIIEPOIHBIX HAHOMATEPHAJIOB.

3amanwus k onpocy [1P02

1. BiusHue ruapoIMHaMUYECKUX YCJIOBUM Ha MPOIECCHI TEIIO-MACCONEepeHoca Mpu CHH-
T€3€ YIIIEPOJAHBIX HAHOMATEPHUAJIOB.

2. BiusiHME TeMIepaTypHBIX YCIOBHM Ha MPOIECCH TEIUIO-MACCOIEepEeHOca IPH CHUHTE3e
YTJIEPOJIHBIX HAHOMATEPUATIOB

3. KoHBeKkTUBHBIH TETIIO0OMEH B MPOIIECCaX CUHTE3a YIIIEPOJAHBIX MaTEPHUATIOB.

4. JIyaucTthiit TENII000MEH B MIPOIIEcCaX CUHTE3a YIIIEPOAHBIX MAaTEPHAIIOB.

5. MaccornepeHoc B Ipolieccax CHHTe3a YrlIepOJHBIX MaTeprasoB.

3ananus k onpocy [1P03

1. 3akoHBI COXpaHEHHUsI SHEPTUH U BEIIECTBA.

2. 3aKOHBI COXPaHEHUS YHEPTHH U BeliecTBa B T hepeHIaIbHON Gopme.

3. TemoBoii 6anaHC peakTopa CUHTE3a YIIIEPOAHBIX HAaHOMATEPHAJIOB.

4. MatepuaabHbli OajlaHC peakTopa CUHTE3a YIJIEPOIHbIX HAaHOMATEPHAJIOB.

5. O1eHKa TEeMIOBBIX MOTEPh PEaKTOpa CUHTE3a YIIIEPOAHBIX HAHOMATEPHAJIOB.

3ananus k onpocy [1P04

1. Onenka yaenbHON CTOUMOCTH YTIIEPOICOAEPIKAIIETO ChIPHSI.

2. O1ieHKa yIeTbHON CTOMMOCTH KaTaJIu3aTopa.

3. O1eHKa yeIbHOM CTOMMOCTH PACXOIHOTO CHIPhSl U MAaTEpPHAJIOB.
4. OtieHKa yIeIbHBIX SHEPro3aTpar.
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5. OneHka KanuTaibHbIX 3aTparT.
Bormpocs! k 3amuTe naboparopuoii padotsr JIPO1

1. Merozpl u3MepeHus yAeIbHON MOBEPXHOCTH OPUCTBHIX MaTePHAJIOB.

2. ITpubops! U1t U3MEPEHHUs yIeTbHOW TOBEPXHOCTH MOPUCTHIX MAaTEPUAIIOB.

3. Meroayka MOATOTOBKH OOpa3lOB Ul U3MEPEHHs YICIbHOW IMOBEPXHOCTH MHUKDPO- U
HaHOIIOP.

4. Metoayka U3MEpeHH s YIeIbHOI OBEPXHOCTH MUKPO- M HAHOIIOP.

5. Meronuka 06pabOTKH pe3yabTaTOB H3MEPEHUI.

Bomnpocs! k 3amute nabopatopHoii padotsr JIP02

1. MeTop! U3MEPEHUs] TEPMUYECKON CTA0MIBHOCTH YTIIEPOIHBIX HAHOMATEPUAIIOB.
2. TudpepeHnmranbHpIii TEPMUYESCKUN aHATH3.

3. TepmorpaBumeTpus.

4. MeToiMKa OIIEHKH TePMHUYECKOM CTAOMIIBHOCTH YIIIEPOAHBIX HAHOMATEPHAJIOB.
5. Meronuka 00pabOTKH pe3yabTaTOB H3MEPEHHM.

Bompocsr k 3amure tabopatopHoii padoTst JIPO3

1. Busl B3aMOJICHCTBYS YTIIEPOIHBIX HAHOTPYOOK C KHUIKOCTSAMHU.

2. BausiHre MeXaHU4ecKOro MmepeMelInBaHus Ha paclpeielIiCHHE YIIIePOIHBIX HAHOTPYOOK
B JKHUIKOCTH.

3. BiusiHue ynbTpa3ByKOBOTO BO3JICHCTBUS Ha paclpeelieHue yriepoIHbIX HAHOTPYOOK B
JKUIKOCTH.

4. BrnusiHue OBEpXHOCTHO-aKTUBHBIX BEIIECTB Ha paclpe/esieHue yriIepOaHbIX HAHOTPY-
OOK B KHJIKOCTH.

5. BrniusiHue TemnepaTypHBIX YCIOBHI Ha pacnpe/ielieHne YIIepOoAHbIX HAHOTPYOOK B JKUI-
KOCTH.

Bormpocs! k 3amute 1aboparopHoit padotst JIP04

1. Bunpl MeXaHOAKTUBALIMK YTIIEPOAHBIX HAHOMATEPHUAJIOB.

2. Bunel 060pyaoBaHus ISl MEXaHOAKTHBAIIMH YTIIEPOTHBIX HAHOMATEPUAJIOB.

3. OneHka yIenpHBIX dHEpro3arpar Ha MPOIECC MEXaHOAKTHBAIMU YTJIEPOAHBIX HAaHOMa-
TEPUAJIOB.

4. BausiHue BpeMEeHH Ipoliecca MEXaHOAKTHBAIMK YIJIEPOJHBIX HAHOMATepHallOB Ha Kaye-
CTBO MPOJIYKTA.

5. Kputepuu cpaBHeHHsI METOJIOB MEXaHOAKTUBAIIMH YITIEPOJIHBIX HAHOMATEPHAJIOB.

Teopernueckne Bompock k 3aueTy 3ad0l

1. Knaccuduxamus nporieccoB CHHTE3a YIJIEpOJHBIX HAHOMATEPHAJIOB.

2. Busipl 060pyioBaHMs JUIs CUHTE3a YIIIEPOJHBIX HAHOMATEPHAJIOB.

3. Knaccudukarus yriaepoaHbIx HAHOMaTEpUAJIOB.

4. T'a30BO€ U KHUJKOE YIIIEpPOJCOepKallee ChIphe JUIsl MPOU3BOACTBA YIIIEPOAHBIX HAHO-
MaTepuaos.

5. MeTozp! nosryuyeHus: KaTalau3aTopoB sl CHHTE3a YIJIIEPOAHBIX HAHOMAaTEpHAJIOB.

6. ®u3uKo-MeXaHNMUYECKUE XapaKTEPUCTUKH YIJIEPOJHBIX HAHOMATEPUAIIOB.

7. Teropusnyeckue XapakKTepUCTUKU YIIIEPOAHBIX HAHOMATEPHAJIOB.
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8. Xumuueckne XapakTepUCTUKHU YIIIEPOAHBIX HAHOMATEPUAIIOB.

9. CnocoObl MOMGUIIPOBAHUS M (PYHKITMOHAINU3ALUH YTICPOTHBIX HAHOMATEPUAIIOB.

10. MeToap! qucneprupoBaHus YIIepOAHbIX HAHOMATEPHUAIIOB.

11. Metonpbl pacripesie/ieHus YIIepoIHbIX HAHOMATEPUAIOB B JKUAKUX U BSI3KUX Cpeniax.

12. MeTtoapl AMarHOCTUKHM KadyecTBa OOBEMHOTO PaCIpeesieHNs] YIIIEPOIHBIX HaHOMATe-
pHaIoB.

13. HanomMompuuypoBaHHbIE paANOIOTIIONIAIOIINE U TAIbBAHUYECKUE TTOKPBITHSL.

14. HanomoupumpoBanubie (GUIBTPHI AT Ta30B U KUIKOCTEH.

15. HanomoauduuupoBanHble aBTOMOOMIIBHBIE U AaBUAIIMOHHBIE TTOKPBIIIKH.

16. HanomouuimpoBaHnHble MOTOPHBIE Maciia, KOHCHCTEHTHbIE CMa3KH.

8.2. Kputepuu u mIKaJIbl OLleHUBAHUSA

Kaxnoe MeponpusitTiie TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OLICHUBAETCS IO IIKaJe «3a4yTe-
HO», «HE 3aYTCHOM.

OreHKa «3a4TEHOY» BBICTABISAECTCA 00Yy4arOlIEeMyCsl TIPU BBIMOJIHEHUU BCEX YKa3aHHBIX IO-
kazareneit (Tabmuna 8.1), gomycKarTCs HECYIIECTBEHHBIE HETOUHOCTU B M3JIOKEHUHU U 0(OpPM-
JICHUH MaTepualia

[Ipu HeBbIMOTHEHUH XOTsSI OBl OAHOTO M3 MOKa3aTelieil BBHICTABIAETCSA OLIEHKA «HE 3a4Te-

HOY.
Tabnuna 8.1 — Kpurepun onieHuBaHuSI MEPONPUATUH TEKYIET0 KOHTPOJIS YCIIEBAeMOCTH

HaunmenoBanue,
0003HaUYEHHE SRR
naboparopHas paboTa BBIIIOJIHEHA B TIOTHOM 00beMeE;
o jabopaTtopHoil paboTe MpeNCTaBIeH OTYET, COAEpKaIIil HeoOXOAUMBbIe
JlaboparopHas pacdeTsl, BEIBOJIBI, 0()OPMIICHHBI B COOTBETCTBUHU C YCTAaHOBIICHHBIMH TpE-
pabota OOBaHMSIMU;
Ha 3aImuTe J1abopaTopHOM pabOTHI JaHBI IPABUIIHHBIC OTBETHI HE MEHEE YeM
Ha 50% 3ajaHHBIX BOIIPOCOB
Omnpoc JIaHbl IPABUIIbHBIE OTBETH HE MeHee YeM Ha 50% 3a/laHHBIX BOIPOCOB

HpI/I OLICHUBAHHUU PE3YJIbTATOB O6y‘ICHI/I5{ O JUCHUIIIMHE B XOI€ HpOMe)KYTOqHOﬁ aTTc-
CTalluX UCIIOJB3YIOTCA CICAYIOIMUC KPUTCPUU U IIKAJIBI.

3auver (3a401).

3azaHue COCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB.

Bpems Ha moaroTroBky: 45 MUHYT.

OreHKa «3a4T€HO» BBICTABISETCA 00YYaOLIEMYCsl, €CIIM OH 3HAET NMPOrPaMMHBIN MaTepu-
aj, TPAMOTHO M MO CYILIECTBY M3JIaraeT €ro, He JIOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBE-
Tax Ha BOIIPOCHI.

OrneHka «He 3a4TE€HO)» BBICTABISETCA O0YYarOIEMYCsi, KOTOPbI HE 3HAET 3HAYUTENIBHOM
YaCcTH NMPOrPaMMHOI0 MaTepuaia, J0MyCKaeT CYIeCTBEHHbIE OIIMOKH B OTBETaX Ha BOIIPOCHI.

Pesynbrar 00y4yeHHUs O TUCHUIUIMHE CYMTAETCA JOCTUTHYTHIM IPU MOIYYEHUU 00ydaro-
LIUMCS OLIEHKH «3a4TEHO», «YIAOBJIECTBOPUTEIBLHO», «XOPOILO», «OTIIMYHO» 110 KAXKIAOMY U3 KOH-
TPOJIBHBIX MEPONPUATUH, OTHOCALIUXCS K TAHHOMY Pe3y/bTaTy 00yUYeHUs.
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 110 JUCHUIIJIMHE U
EE MECTO B CTPYKTYPE OIIOII

Lleas oCcBOCHMS AUCIUIUIMHBI — JOCTH)KCHUE TNIAHUPYEMBIX Pe3yJbTaToB 00ydeHus (Tao-
muna 1.1), COOTHECEHHBIX ¢ MHAMKATOPAMH JIOCTHUKEHUS KOMIIETCHIIMM M LENbI0 pealnu3aliu
OIIOII.

JluciumiimiHa BXOJWUT B COCTaB 4YacTH 00pa3oBaTelNbHOW Mporpammbl, (HopMupyeMoi
YY9aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIIEHUH.

Ta6ymma 1.1 — Pe3yapTaThl 00y4eHUs 110 JUCITUTIIMHE

Kon, HanumenoBanue

Pe3ynbpTaThl 00yueHHMs 110 TUCIUTIINHE
HHAWKAaTOpa Y ¥ AL

IIK-1 CnocodeH ocyiiecTB/IATH IVIAHUPOBAHNE, IOCTAHOBKY M NMPOBEeHNE TEOPETHYECKUX
H IKCIIEPUMEHTAJIbHBIX HCCJIEJOBAHUI B 00/1aCTH MH)KEHEPHBIX HAHOTEXHOJIOT Ui

(DOPMYJ'II/IpyeT 9TaIlbl IOATOTOBKH K pa60Te 060py,HOBaHI/I$[ 10

NJ-2 (ITK-1) IIPOU3BOACTBY HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAJIOB
YMeer miaHupoBath Aedrenb- | OcyliecTBiseT BBIOOP HHCTPYMEHTOB U OCHACTKHU il 000py-
HOCTb 110 pa3paboTKe mpo- JIOBAHUS 110 IIPOU3BOJICTBY HAHOCTPYKTYPUPOBAHHBIX MaTEPHU-

AYKIHUU U TEXHOJIOTHYCCKUX aJIOB

IIPOLIECCOB €€ U3roToBIeHHs | OnpezaesnseT TUIOBbIE HEUCIIPAaBHOCTH 000py10BaHUs IO MIPO-
U3BOJICTBY HAHOCTPYKTYPUPOBAHHBIX MaTepHajioB

Pe3ynbraThl 00yueHHs IO TUCHMIUIMHE JOCTUTAIOTCS B PaMKaX OCYLICCTBICHHS BCEX BU-
JIOB KOHTAKTHOM M CAaMOCTOSITEIbHOW padOThI O0YJAIONINXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

WNHAnuKaTopel AOCTHKEHHUS KOMIIETEHIIMA CUYATAIOTCS CHOPMHUPOBAHHBIMH TIPU JTOCTHIKE-
HUM COOTBETCTBYIOIUX UM PE3YJIbTaTOB OOyUEHHUS.
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2. OBBEM JJUCHUIJIUHBI

O0BeM JUCHUIUIAHEL COCTaBIAeT 4 3aueTHbIE €QUHUILILL.

Hwxe mpuBeneHo pacrpeesenre oonero oobeMa TUCIUILIMHEI (B aKaJIeMUYECKUX Jacax )
B COOTBETCTBUU C YTBEPKJICHHBIM yUE€OHBIM IJIAHOM.

®opma o0yueHus
Bunpt pabot Oqg o
CeMeCTp

Konmaxmmnasn paboma 65
3aHSATHSA JISKITHOHHOTO THIIA 16
71a00paTOPHBIC 3aHATHS 32
[IPAKTUYECKHUE 3aHATHS 16
KypCOBOE MPOEKTUPOBAHUE 0
KOHCYJIbTAITIH 0
MIPOMEKYTOYHAs aTTECTallUs 1
Camocmoamenvnasn paboma 79

Bcezo 144
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3. COAEP)KAHUE JUCIUITJINHBI

Pa3nes 1. Beenenue. Ilean n 3aqauu Kypca, ero cTpykrypa u cogep:xkanue. Hanorex-
HOJIOTHH KaK 00/1aCTh HAYKH M TeXHUKH.

[lenb u 3amaun Kypcea, €ero CTpykTypa u cojepkanue. [loHsTHe U pa3BUTHE HAHOTEXHOJIO-
ruil. [I[pumeHeHre HAaHOTEXHOJIOTUH B Pa3IMYHBIX OTPACIISIX

[TpakTHyeckue 3aHATHS
ITPO1. M3yueHue METOMOB MOBBIMIEHHUS PEMOHTONPUTOAHOCTH H3JAEIUI MaIIMHOCTPOU-
TEJIBHOIO IPOU3BOJICTBA

JlaGopaTopHbie pabOThI
JIPO1. MeHeKMEHT TEXHUUECKOTO OOCITY)KMBaHUs U peMOHTa. TepMUHBI U ONpeAeIeHUS.

Pa3nes 2. TexnoJsioruyeckue 0cO0€HHOCTH NPUMEHEHHS] HAHOTEXHOJIOTHIl B MAIIMHO-
CTPOCHHUH

Ceepxrutactuueckasi popmoBka u nuddysnonHas cBapka. CylmIHOCTh METOJOB CBEpXILIa-
cTrueckor GpopMoBKHU U TG dy3noHHOM cBapku. O6sacTh npuMeHeHus. HaHocTpykTypupoBaH-
HBI METAJUIOPEKYIINH WHCTpyMEHT. HanoaOpa3uBHBIM MHCTPYMEHT. AJIMa3HOe HaHOTOYEHHE.
MOHONIUTHBII TBEPAOCIUIABHBIA MHCTPYMEHT C MHOTOCJIOMHBIM MYJIBTUKOMIIOHEHTHBIM HaHO-
CTPYKTYPUPOBAHHBIM MOKpPbITUEM. BoOCCTaHOBJIEHHE pEXyIIUX CBOWCTB MHCTpyMeHTa. Paspa-
00TKa ¥ U3rOTOBJIEHHE CHEIMAIBHOI0 HHCTPYMEHTA.

CBepXTOYHBIC CTAaHKHU U1 HAHOO0OPaOoTKu. CTaHKM TSl TOKapHOM HaHO0OpaboTku. O0pa-
OarpiBarorue 1eHTpbl. lInudoBanbHble cTaHKU. DNEKTPOXUMHYECKHE M DIEKTPOPHU3NUECKUE
CTaHKHU.

[IpakTueckue 3aHATHS

[TP02. M3yueHne METO0B OpraHU3aIlui U MPOBEICHUSI PEMOHTA OCHOBHBIX BHUIOB 000pY-
JIOBAaHUS TIO MPOM3BOACTBY HAHOCTPYKTYPUPOBAHHBIX MaTE€pUANIOB. Pacuer TpyIOE€MKOCTH BbI-
MIOJIHEHHUSI ONlEpaIMi PEMOHTA.

JlaGopatopHble paboThI
JIP02. ObopynoBaHue MO MPOU3BOICTBY HAHOCTPYKTYPUPOBAHHBIX MaTEpPHAJIOB KaK 00b-
€KT TEXHMUYECKOT0 00CITy’)KUBAaHUS U PEMOHTA

Pa3znen 3. Cnenuduka yciaoBuii padoTbl 1 OCHOBHbIC MOKA3aTeJIH HAAEKHOCTH Ma-
IIUH 1 000PYA0BAHMS NPH IKCIJIyaTaAllUH

Knaccugukarus sKCIIyaTallMOHHBIX Cpel M0 MEXaHHW3MYy WX B3aHUMOJAEHCTBHUS C KOH-
CTPYKLHOHHBIMU MaTepHallaMu, UCIHOJb3yeMbIMU B oOopymoBanuu. Knaccudukanus mpoiec-
COB, BBI3BIBAIOIIMX OTKa3bl 00opynoBaHus. [lokazarenn HaaeKHOCTH OOOPYHAOBAHUS IMPHU KC-
rryaTanuu. OLeHKa HaJie)KHOCTH 000pYA0BaHUS MTPH SKCILTyaTalllu.

[IpakTueckue 3aHATHS
[TP03. M3yueHue OCHOBHBIX MPaBWJI OPOPMIICHUS PEMOHTHBIX YEPTEkKeH, MapIIPYTHBIX U
ONEPAMOHHBIX TEXHOJIOTHMYECKUX KAPT. 3alIOJTHEHUE OMBITHBIX JIOKYMEHTOB.

JlaGopaTopHbie pabOThI
JIPO3. Texnuueckoe oOCITyKUBAHUE 00OPYIOBAHUS TIO MPOU3BOJCTBY HAHOCTPYKTYPHUPO-
BaHHBIX MaTEPUAIIOB
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Pasznea 4. [Ipu4uuHbI 0TKA30B 000PYI0BAHUS NPH IKCIIYaTAIMU

Knaccudukanus npudarH OTKAa30B 00OpymOBaHUS, JehopMaius U H3JIOMBI 3JIEMEHTOB
obopynoBanusi. I3HOC 351eMeHTOB 000PYI0BaHUs, KOPPOSHOHHOE pa3pylIeHUE HIEMEHTOB 000-
PYAOBaHUs, KOPPO3UOHHO-MEXaHUUECKOE pa3pylleHue 3J1eMeHTOB obopynoBanusa. CopOIHOH-
HO-MEXaHUYECKOE pPa3pyLICHHE JIIEMEHTOB o0OpyaoBaHus. OOpa3oBaHHE Ha IOBEPXHOCTSIX
000py/IOBaHUs OTIIOKEHUH TBEP/IBIX BEIICCTB.

[IpakTueckue 3aHATUS

[TP04. M3ydeHne METOIUKH M BBIIIOJHEHHE pacyeTa MOTPEOHOTO KOJIMYECTBA 3aracHBIX
yactel Juis mporpaMMbl pemoHTa uin TO. M3ydyeHne HOpMaTUBHOM JOKYMEHTALMU 110 PACXOAy
3amyacteld U MarepuaioB. MzydeHnue mpaBui opopMIIeHUS TOKYMEHTOB JUIsl oOecrieueHus 3ar-
YacTsIMU U MaTepHaIaMH.

JlaboparopHbie pabOTHI
JIPO4. PeMOHT 000pYIOBaHHUsI 110 IPOU3BOCTBY HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB

Pa3pnen 5. Opranu3zanusi TeXHMYECKOro 00CIy:KNBAHUS U PEMOHTA 000PYy10BaHUS

TeopeTnueckre OCHOBBI CUCTEMBI IJIAHOBO-IIPEAYNPEIUTEILHOIO OOCIYKUBAHUSI U pe-
MoHTa. MeTouka pa3paboTKy OCHOBHBIX MOKa3aTeseil CUCTEMBbI TIaHOBO-TIPEAYITPEIUTEIHHOTO
pemonta (IIITP). Cucrtema [P TexHONMOrHUECKOTO 00OPYIOBaHMS HaHOMHIYyCcTpuu. Opranusa-
1Sl ©KECMEHHOT'0 M CE30HHOT'0 TEXHUYECKOI0 00CIIy:KUBaHUsI 000pYI0BaHUs, OpraHU3aIus Ie-
PUOIMYECKOTO0 TEXHUUECKOT0 00CIIyKUBaHUsI 000pyaoBaHusa. OpraHu3anus TEXHUYECKOro Jua-
THOCTUPOBaHUA 00opynoBanus. OpraHu3aius TEKyIero peMoHTa ooopyaoBanus. OpraHuzanus
KaIUTaJIbHOIO PEMOHTA 000PY10BaHUS.

[IpakTrueckue 3aHATHS

[TPO5. Beibop cocTaBa  TEXHOJIOTHYECKOTO  OOOpPYIOBaHHS IS  PEMOHTHO-
BOCCTAHOBUTEJIBHOTO IPOU3BOJCTBA HA OCHOBE TEXHOJOTHYECKOIO IMpolecca U3TOTOBIECHUS U
BOCCTAaHOBJICHHsI JeTaneil o0opynoBanus. Pacyer oOmieil cTaHKOEMKOCTH U TPYJOEMKOCTHU OTle-
pauuii B peMOHTHOM TPOU3BOJICTBE. Pacder koiamvecTBa OCHOBHOTO (TEXHOJIOTHYECKOTO) 000-
pynoBanus, kodhduiirenTa 3arpy3Ku.

JlaGopaTopHble paboThI
JIPOS. Tloka3aTenu CUCTEMBI TEXHUYECKOTO 0OCITYKUBAHUS U PEMOHTA

CamocrositensHas paboTta

CPO1. PeMOHT moBpex/1eHHH EIOCTHOCTU M (POPMBI aniapaToB EMKOCTHOTO THUIIA.
CP02. PeMOHT Teno00MeHHOMN anmnapaTyphl.

CP03. PeMOHT KOJIOHHOH anmnapaTypabl.

CP04. PeMOHT TEXHOJIOTHYECKHUX TPYOOIIPOBOIOB.

Paspnen 6. [lepcnekTHBBI pa3BUTHA HAHOTEXHOJIOTMI B MAIIMHOCTPOCHUM

BHenpenne HOBBIX HAaHOTEXHOJOTMUYECKUX pa3pabOTOK B MpoMblluieHHOCTH. CocTosiHue
HAaHOTEXHOJIOTHYECKOW OTPACIH B COBPEMEHHOM MAITMHOCTPOCHUU. [1epCrieKTHBBI BHEAPCHHS
HaHOTEXHOJIOTHUECKUX pa3pabOTOK B MPOU3BOACTBO. IIyTH pa3BUTHS HAHOTEXHOJIOTHII B MaIlIly-
HocTpoeHnu. Co3aHne CBEPXMaJbIX KOMUN CYIIECTBYIONIUX MakpooObekToB. Pa3paboTka 006-
pasIoB, HE UMEIOIIUX TPAJUIIMOHHBIX aHAJIOTOB.

IIpakTHueckue 3aHATHS
[TP06. N3ydyeHnue (akTOpoB, OMpEAETAIONMX KadyecTBO peMoHTa. [lopsmok mpoBenaeHuUs
paboT 1Mo OIEHKE KAaueCcTBAa OTPEMOHTHUPOBAHHBIX H3Aeuid. [Topsaok mpoBeaeHusT UCTIBITAHHIA:
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IPUEMOYHBIX, IPUEMO-CAATOYHBIX, NIEPUOANYECKUX, TUIIOBBIX, aTTECTALlMOHHBIX. M3yueHue u
COCTaBJIEHUE JIOKYMEHTOB, COCTAaBJICHHBIX IO pe3yibTaraM ucnbiTanuid. Omnpenenenue 3ddex-
TUBHOCTH TEXHUYECKOI'O 00CITYKMBaHHs U PEMOHTA.

JlaGopaTopHbie pabOThI
JIP06. MarepuanbHO-TEXHUYECKOE 00ecreueHne CUCTEMbl TEXHHUECKOTO OOCITYKUBAHHS
U pEeMOHTa
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4. IEPEYEHDb YYEBHOM JIUTEPATYPBI, _
NHOOPMALNMOHHbBIX PECYPCOB U TEXHOJIOT MU

4.1. YyeOnas 1uTepaTypa

1. Tkaues, A.I". [IpombinieHHBIE TEXHOJOTUH ¥ MHHOBaMU. O00pya0oBaHUE /ISl HAHOUH-
JOYCTPUU M TEXHOJOTHS €ro M3roTOBICHMS [DIEKTPOHHBIA pecypc]. YuebHoe mocobue./ A.TL.
Tkaues, U.H. [llyoun, A.W. Ilonos. — Tam60B. U3natenscTtBo TI'TY, 2010. — 132 c. — Pexxum
noctyna K kaure: http://tstu.ru/book/elib/pdf/2010/tkachev-a.pdf

2. Pemmienns A.A. MaTepuaiibl 1 METOJIbI HAHOTEXHOJIOTHUH [ DNEeKTPOHHBIN pecypce] : yueO-
Hoe nocobue / A.A. Pemmiens, A.A. BaneeBa. — DIeKTpoH. TEKCTOBBIE JaHHbIe. — ExaTepun-
Ooypr: Ypanbckuii penepanbubiii yauBepcurtet, 2015, — 136 ¢. — 978-5-7996-1401-0. — Pe-
*uM jpoctyna: http:// www.iprbookshop.ru/68346. html

3. bonasipeB B.B. ®yHaameHTanbHble OCHOBBI MEXaHUYECKON aKTHBALMU, MEXaHOCHUHTE3a
U MEXaHOXMMHUYECKUX TeXHoJoruid [DnexktpoHHslii pecypc] / B.B. bongsipes, E.I'. ABBakymoB,
E.B. bonasipeBa. — DneKkTpoH. TeKCTOBbIe AaHHbe. — HoBocubupck: Cubupckoe oTaeneHue
PAH, 2009. — 343 ¢ —  978-5-7692-1063-1. —  Pexum  jgocryma:
http://www.iprbookshop.ru/15822. htm

4. ®ponoB B.®. Jlekuuu no kypcy «llpormeccsl u anmaparbl XMMHUYECKON TEXHOJIOTHI
[DnexTpoHHbIil pecype] / B.®. ®ponoB. — DnekTpoH. TekcToBbie nanusie. — CII16. : XMMUN3-
HAT, 2017. — 608 c. —  978-5-93808-304-2. @ —  Pexum  jgoctyma:
http://www.iprbookshop.ru/67349. htm

5. Pynuk @.5I. MoHTax, SKCIUTyatanusi 1 peMOHT 00OpYyJIOBaHUS IepepadaThIBAIOIINX
npennpusaTuii [IaexkTpoHHsbli pecype]| : yueOnuk / @.f. Pynuk, B.H. Byiinos, H.B. FOnaeB. —
OnekTpoH. TekcToBbie ganubie. — CII0. : I'mopna, A# [T Op Menuna, 2008. — 294 ¢. — 978-5-
98879-064-8. — Pexum noctyna: http://www.iprbookshop.ru/744.html

4.2. NHTEepHET-pecypchl, B TOM YHCJIe COBPeMeHHbIe MpodeccHOHAIbLHbIE 0a3bl AaH-
HbIX U HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

Yuusepcuterckas uHpopmannonHas cucrema «POCCHSI» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas crcrema «KoncynpTant+» http://www.consultant-urist.ru

CnpaBouHo-mipaBoBas cucrema «[ apanTy http://www.garant.ru

basza manubix Web of Science https://apps.webofknowledge.com/

ba3za manHbIx SCOpus https://www.scopus.com

[Mopran oTKpBITHIX AaHHBIX Poccuiickoit Meneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCcTBA Tpyda M COLUMAJIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoit anekrponnoii oubmmorexn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccnoHanbHbBIX CTaHAAPTOB MUHKCTEPCTBA TPYy/a U COLMATBHON 3alU-
tel P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3br qanabIx MuHUCTEpCTBA SKOHOMUYECKOro pazutus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHBIX PochuamonuTopunra http://www.fedsfm.ru/opendata

DnexkTpoHHas 0a3a naHHbIX «3aarenbeTBo Jlanby https://e.lanbook.com

DnexTponHas oubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru

baza manHBIX «ONeKTpOHHO-OMOMMOTeUHast cuctema «bC FOPAWT» https://www.biblio-
online.ru

baza naHHBIX 351eKTpOHHO-OMOMMoTeuHoM cuctembl TI'TY http://elib.tstu.ru

OenepanbHas rocynapcTBeHHas nHpopMamonHas cuctema «HammoHanpHast 3JIeKTpOHHAS

oubmmorekay» https://H306.pd

HanmonansHbiii moptan onnaitn ooyuenust «OTKpeIToe 0Opa3oBanue» https://openedu.ru
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DnexTponHas 6a3a ganuex "Polpred.com O630p CMU" https://www.polpred.com
Odunmanbabiil caiit @enepanbHOTO areHTCTBA MO TEXHHYECKOMY PETYJIHMPOBAHUIO U MET-
posoruu http://protect.gost.ru/

Pecypcel 35eKTpoHHON HH(GOPMAIMOHHO-00pa30BaTEeIbHON CPEAbl YHUBEPCHUTETA MPE.-
CTaBJICHbI B JIOKAJILHOM HOpMaTUBHOM akTe «[lonoxkeHune 00 3JIeKTPOHHON HH(OPMAIMOHHO-
obpa3zoBarenbHO# cpene TaMOOBCKOrO TOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETAY.

DNeKTpOHHBIE 00pa30BaTEIILHBIE PECYPChI, K KOTOPBIM 00ECIEYeH JOCTYI O0YJaroIIHXCs,
B T.4. MPUCIIOCOOJICHHBIC IS MCIOIb30BaHUs WHBAJIMIAMUA U JIMIAMH C OTPAaHUYCHHBIMU BO3-
MOYKHOCTSIMH 3JI0POBbsI, IPUBEACHBI Ha O(QHUIMATHHOM CaiiTe YHHUBEPCUTETAa B pasjene «YHH-
BepcuTeT»-«CBeieHust 00 00pa3oBaTebHON OpraHu3anuu»-«MaTepraabHO-TeXHUUECKoe obec-
NICYCHUE M OCHAIIICHHOCTh 00Pa30BaTEIbHOTO MPOLIECCay.

CaejieHusI O JIMIICH3MOHHOM MTPOTPAMMHOM 00ECIICUYCHUH, HCIIOIb3YeMOM B 00pa3oBaTeb-
HOM MpoIiecce, MPE/ICTaBICHbl HAa OQHUIMAIBLHOM caiiTe yHuBepcutera B pazzene «O0pa3oBa-
HUEe»-«YuebHas paboran-«/locTymnmHoe mporpaMMHOE 0OecrieueHUEY.
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5. METOAUYECKHUE YKA3ZAHUSA
JJIA OBYYAIOIIUXCA 11O OCBOEHUIO U CHUIIJINHBI

I[InanupoBaHue U OpraHu3anus BpeMeHU, He00X0AUMOT0 Il U3YUYeHHUs JUCIUIIIUHBI.

BaxxHpIM yClIOBHEM YCIIEHIHOTO OCBOCHHMS JMCLMIUIMHBI SIBJIETCA co3laHue Bamu cu-
CTEMbI MPABUJILHONW OpPraHU3alMU TPY/ia, MO3BOJISIONICH paclpeneanTh yueOHyl0 Harpy3Ky pas-
HOMEPHO B COOTBETCTBHHU C rpaukoM 00pa30BaTeIbHOTO Ipoliecca. boblIyio MoMOIIb B 3TOM
MOJKET OKa3aTh COCTaBJIEHHUE IJIaHa PabOThI HAa CeMecTp, Mecsl, HeJelto, JAeHb. Ero Hanuuue
MO3BOJIUT MMOJAYMHUTH CBOOOTHOE BpeMs LIEsIM Y4eObl, TpyAUThCS Ooee ycnemHno u 3¢ dexTus-
Ho. C Beuepa Bceraa HaJao0 pacnpenesarbh paboTy Ha 3aBTpalllHUi JeHb. B KOHIle Kaxa0ro AHs
11€J1€c000pa3HO MOJBECTU UTOT PadOTHI: TIIATEIBHO IPOBEPUTH, BCE JIM BBINOJIHEHO M0 HAaMe-
YEeHHOMY IIJIaHy, HE ObUIO JIM KaKUX-THOO OTCTYIUICHHH, a eclii ObUIM, IO KaKOW MPUYMHE OHU
npou3onuid. Hy>XHO OoCyIIEeCTBISATh CAMOKOHTPOJIb, KOTOPBIN SIBIAETCS HEOOXOIUMBIM YCIIOBHU-
em Bamreii ycnemHoit yueObl. Ecii 9T0-TO 0OCTanoch HEBBHIMOIHEHHBIM, HEOOXOAMMO U3BICKATh
BpeMs JIJIS 3aBEPIICHUS STOW YacTH padOThI, HE yMEHbIas o0beMa HeAenbHOro 1miaHa. Bee 3a-
JaHUS K TPAKTHUYECKUM 3aHSITHUSIM, a TAaKXKe 3aaHUsI, BHIHECEHHBIE HA CAMOCTOSTEIbHYIO paboTy,
PEKOMEHIYETCSl BBITIOJIHATH HEMOCPEJICTBEHHO MOCJIE COOTBETCTBYIOIIEH TEMBI JIEKIIMOHHOTO
Kypca, 4YTO CIIOCOOCTBYET JIy4dllleMy YCBOSHHUIO MaTepuraa, 03BOJsIeT CBOEBPEMEHHO BBISIBUThH U
YCTPAaHUTh «IIPOOEsbl» B 3HAHUIX, CHCTEMAaTU3UPOBATh paHee NMPOWEHHBIN MaTepual, Ha €ro
OCHOBE IIPUCTYMHUTD K OBJIA/ICHHUIO HOBBIMU 3HAHUSMHU U HABBIKAMHU.

Cucrema yHUBEPCUTETCKOIO O0YUYEHHsI OCHOBBIBAETCS] HA PAllMOHAILHOM COYETAaHUU HE-
CKOJIbKUX BUJIOB YYEOHBIX 3aHATUHN (B MEPBYIO O4Yepelb, JEKIUI U MPAKTUUECKUX 3aHATHH), pa-
00Ta Ha KOTOPBIX 00JIaa€T ONPEAETIEHHON CIEIU(UKOM.

IMoaroroBka K JIeKUMAM.

3HAKOMCTBO C JUCHHUILTMHON MTPOUCXOJUT YXKE Ha MEePBOH JeKIuH, rae oT Bac Tpebyercs
HE MPOCTO BHUMaHUE, HO U CaMOCTOsTeNbHOE odopMieHne KoHcekTa. [Ipu pabore ¢ KoHCTIEK-
TOM JIEKITUH HEOOXOMMO YUUTHIBATh TOT (PAKTOP, YTO OJIHU JICKIIUU JAFOT OTBETHl HA KOHKPET-
HBIE BOMPOCHI TEMBI, IPYTUE — JIUIIb BBISABISIOT B3aUMOCBSI3H MEXY SBICHUSMH, IOMOTast CTY-
JIEHTY TOHSTh TTTyOWHHBIE TIPOLIECCHI Pa3BUTHS U3y4aeMOTro MpeaMeETa.

KoHncnektupoBaHnue JeKIui — CIOKHBIN BU By30BCKOW ayIUTOPHOM paboThI, mpeAmnoia-
rarolMii WHTEHCUBHYIO YMCTBEHHYIO JIESTEIBHOCTh CTyAeHTAa. KOHCHEKT SBISETCS IMOJIE3HBIM
TOTJa, KOT/Ia 3allMCaHo caMoe CYIIECTBEHHOE U caenaHo 3To Bamu. He Hamo ctpemuthes 3amu-
caTh JOCJIOBHO BCIO JIEKIMIO. Takoe «KOHCIEKTUPOBAaHUE» MPUHOCUT OOJIbIIE Bpeaa, YeM MO b-
3bl. LlenecooOpa3Ho BHavane MOHATH OCHOBHYIO MBICIb, M3JIaraeMylo JIEKTOPOM, a 3aTeM 3allu-
catb ee. JKenmaTeslbHO 3alMCh OCYHIECTBIIATH HA OJHOW CTpaHUIIE JIMCTA WJIM OCTaBIAs MOJIS, Ha
KOTOPBIX MO3/HEE, IPH CAMOCTOSITENILHON paboTe ¢ KOHCIIEKTOM, MOYKHO CIIeNaTh JTOTMOTHUTENb-
HBIE 3aMMCH, OTMETUTH HETIOHSITHBIC MECTA.

KoHcnekT nekiuu mydiie moapasaeisiTh Ha MYHKTHI, COOJII0/Iasi KPACHYIO CTPOKY. DTOMY
B OOJIBIIION CTENeHn OyayT CrOCOOCTBOBAThH BOMPOCHI TIJIaHA JICKIHH, MPEAJIOKEHHBIE TTPEnoia-
BatessiM. Crieyer oOpamiath BHUMaHUE HA aKIEHTHI, BBIBOJIbI, KOTOPHIE JIeTaeT JIEKTOp, OTME-
yasi HanOoJsiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMEYaHUsIMHU «Ba)KHOY», «XOPOIIO
3aMIOMHUTHY» U T.II. MOXHO JIeNaTh 3TO U C MOMOIIBI0 PA3HOIBETHBIX MapKEPOB WM pyUeK, MO/-
YepKHUBask TPMUHBI U OTIPEICTICHUS.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHUil, abOpeBUaTyp U CUM-
BOJIoB. OJTHAKO TIPH JAbHEHIIEH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIII€ 3aMEHUTH OOBIYHBIMU
CJIOBaMU JJIs1 OBICTPOTO 3PUTEIHLHOTO BOCTIPUSTHS TEKCTA.

PabOoras Hax KOHCIIEKTOM JIEKIMH, BaM Bcerga HEOOXOIMMO HCIIOJIBL30BaTh HE TOJIBKO
yu4eOHUK, HO U Ty JUTEPaATypy, KOTOPYIO JOMOJIHUTEIHLHO PEKOMEHI0BaN JIeKTop. IMEHHO Takas
cepbe3Hasi, KpornoTiuBas padoTa ¢ JEKIMOHHBIM MaTEepPHaIOM MO3BOJIUT IITyOOKO OBIAAETh TEO-
PETHYECKUM MaTEPUATIOM.
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IloaroroBKa K NpaKTHYECKUM 3aHATHAM.

[ToAroToBKy K KakJOMy NPAKTUYECKOMY 3aHITHIO BBl 10JKHBI Ha4aTh C 03HAKOMJICHUS
C IUIAHOM IIPAKTHUYECKOrO 3aHATHS, KOTOPBIM OTpaXkaeT COAEpIKaHWE INPEIJIOKEHHON TEMBI.
TiarenbHOE NPOAYMBIBAaHUE U U3yYEHUE BOIIPOCOB IJIAaHA OCHOBBIBAETCS Ha MIPOPAOOTKE TEKY-
IIero MaTepuasa JIEKLUH, a 3aTeM U3y4eHHsl 00s13aTeIbHOM U IOMOIHUTENIbHON JIUTEPATyphl, pe-
KOMEH/IOBaHHOHN K JaHHON Teme. Bce HOBBIE NMOHATHS 1O M3y4aeMOil TeMe HEe0OXOJIUMO BbI-
YUUTbh HaW3yCTh U BHECTU B IJIOCCApHil, KOTOPBIH Lieaecoo0pa3Ho BECTU C CaMOro Haydanua u3y-
YeHUsl Kypca.

Pesynbprar Takoit paGoThl AOKEH NpOsiBUThCA B Barel criocobHocTH cBOOOAHO OTBe-
TUTHh Ha TEOPETUYECKHE BOMPOCHI MPAKTUKYMa, BHICTYIIAaTh U Y4aCTBOBATH B KOJJICKTUBHOM 00-
CYKICHHM BOIIPOCOB M3y4acMOW TEMBI, IIPABUIBHO BBIIOJIHATH IPAKTHUYECKUE 3aJaHUS U KOH-
TPOJIbHBIE PAOOTHI.

B mponecce noAroToBKM K MpakTUUECKUM 3aHATUAM, Bam HeoOXoauMo oOpaTuTh ocoboe
BHHMaHUE Ha CaMOCTOSITEJIbHOE M3yYeHUE PEKOMEHJO0BaHHOM nuteparypsl. Ilpu Bceil monHote
KOHCIIEKTUPOBAHUs JICKLIUU B HEH HEBO3MOJKHO M3JI0KHUTh BECh MaTEpHajl U3-3a JUMHUTA AyaH-
TOpHBIX 4acoB. [losTomy camocrosiTenbHas paboTa ¢ y4eOHHKAMH, YY€OHBIMH TTOCOOHMSIMH,
HAy4YyHOMW, CIIPABOYHOMU JIUTEPATypOH, MaTepHuagaMu MEPUOANYECKUX U3AaHuK u MHTepHeTa sB-
asiercss HanOosee >PPEKTHBHBIM METOJOM TIOJYYEHHUS TOTOJIHUTENBHBIX 3HAHUH, MO3BOJISET
3HAYUTENIbHO aKTUBU3MPOBATh MPOLIECC OBJIAJACHUA MH(OpMaleid, criocoocTByer Gonee riaydo-
KOMY YCBOEHHIO M3ydaeMoro Marepuaia, GopmMupyer y Bac oTHomeHre K KOHKPETHOM mpooiie-
Me€.

PexoMenaanum o padore ¢ JIUTEpaTypOi.

Paboty c nurtepatypoii nenecooOpa3HO HayaTh ¢ M3y4deHHs OOUIMX paboOT MO Teme, a
TaKXKe y4eOHHKOB U y4eOHBIX mocoOmii. Jlanee pekoMeHayeTcs NepelTr K aHainu3y MoHorpaduit
U CTarell, pacCMaTpUBAIOLIMX OTJENIbHBIE aCMeKThl MpoOJeM, M3ydaeMbIX B paMKax Kypca, a
Takke OQUUIUAIbHBIX  MaTepuaJioB M  HEONyOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4yHO-
UCCIieIoBaTeIbCKUE paboThl, TUCCEPTALINN), B KOTOPBIX MOTYT COZEPKATHCS OCHOBHbBIE BOIIPOCHI
M3y4aeMoil mpoOJIeMBbl.

PaboTy ¢ MCTOYHHMKAMU HaJl0 HAUMHATh C 03HAKOMMTEJIBHOTO YTE€HUS, T.€. IPOCMOTPETh
TEKCT, BBIIEIISISL €T0 CTPYKTYpHBIE eIMHUIIBL. [Ipyu 03HaKOMUTEIHHOM YTEHHH 3aKJIaJKaMU OTMe-
YaloTCsl T€ CTPAHUIIBI, KOTOpBIE TPEOYIOT O0Jiee BHUMATEIBHOT'O H3yUEeHHUS.

B 3aBucumoctu OT pe3ynbTaTOB O3HAKOMUTEIBHOI'O YTEHMS BBIOMpAETCs NajbHEHIIN
croco0 paboThl ¢ UCTOYHUKOM. Eciu a5 pasperieHus mocTaBlIeHHON 3a1aun Tpedyercs n3yde-
HUE HEKOTOPBIX ()parMEHTOB TEKCTa, TO HCIIOJIb3YETCS METOJ BbIOOpOYHOro uteHus. Eciau B
KHUT€ HET MOJPOOHOr0 OrjaBlIeHUs, clelyeT oOpaTUTh BHUMaHHME YY€HHKa Ha MpeAMETHbIE U
MMEHHBIE yKa3aTelH.

N36panHble (pparMeHThl UM BECh TEKCT (€CIM OH LIEJTMKOM MMEET OTHOILIEHHE K TeMe)
TpeOyIOT BAYMUYHBOT0, HETOPOIIMBOIO UTEHHUS C «MBICIIEHHOM MpopaboTKoii» MaTepuaina. Takoe
YTEHHUE MPEAINoiaraeT BhlJeNeHe: 1) rIaBHOTO B TEKCTe; 2) OCHOBHBIX apryMEHTOB; 3) BBIBO-
noB. Ocoboe BHUMaHUE CIeAyeT 0OpaTUTh Ha TO, BHITEKAET TE3UC U3 apI'YMEHTOB MJIU HET.

Heo6xoanMo Takxe MpoaHaTU3UpOBaTh, KAKME U3 YTBEPXKIACHUN aBTOpa HOCAT MpoOie-
MaTHYHBIHN, THIOTETUYECKUI XapaKTep, U YIOBUTh CKPBIThIE BOIIPOCHI.

[ToHATHO, YTO yMEHHE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOJIUT JAJIEKO HE Cpasy.
Hawnnyumuii crioco6 HayduThCs BBIIENIATH TJIaBHOE B TEKCTE, YJIaBIUBATh MPOOJIEMaTHUHbIN Xa-
paKkTep yTBEPKIAEHHI, 1aBaTh OLICHKY aBTOPCKOW MO3ULIUU — 3TO CPABHUTEIBHOE UYTEHHE, B XOJIE
KOTOpOro BbI 3HaKOMHTECH C pa3NTUYHBIMU MHEHHUSIMU 110 OHOMY M TOMY € BOIIPOCY, CPaBHHU-
BAeTe BECOMOCTh U J0Ka3aTeIbHOCTh apr'yMEHTOB CTOPOH M JIeiaeTe BBIBOJ O HauboblIel yoe-
JUTEIBbHOCTH TOM WM WHOUW MTO3ULIHH.

Crenyronmm 3TanoM padoThl ¢ JIUTEPATyPHBIMH HCTOYHUKAMHU SBJISIETCS CO3aHUE KOH-
CIEKTOB, (PUKCHUPYIOIIHUX OCHOBHBIC TE3UCHI U apryMeHTbl. MOXHO JenaTh 3alMCH Ha OTHAENb-
HBIX JIUCTaX, KOTOPBHIE MOTOM JIEFKO CHUCTEMAaTH3UpPOBaTh MO OTAEIBHBIM TEMAaM H3Yy4aeMOIo
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Kypca. Jpyroi cnoco06 — 3TO BeACHHE TEMaTHUYECKHX TETPaJeh-KOHCIIEKTOB IO OJHOW KaKOM-

mn0o Teme. bonpime cnenuanbHble paboOTHl MOHOTPAaHUUECKOro XapakTepa IesecooOpasHo

KOHCIIEKTUPOBATh B OTAEIBHBIX TETPAIsiX. 37€Ch BaXKHO BCIIOMHUTH, YTO KOHCIIEKTHI MUIIYTCS

Ha OJHOM CTOpPOHE JIMCTA, C MOJSMHU M JTOCTATOYHBIM JUISI UCIIPABICHHUS U PEMAPOK MEXKCTPOU-

HBIM PAacCTOSIHMEM (3TH IpaBHiia COOIIOIAIOTCS JUIs yA00CTBa penaktupoBanusi). Eciau B KoH-

CIIEKTaX MPUBOASTCS LUTATHI, TO HEIIPEMEHHO JOJKHO OBITh JJAaHO yKa3aHWE Ha MCTOYHHK (aB-

TOp, Ha3BaHUE, BBIXOAHbIE NaHHbIe, No cTpaHuIlbl). BrocnencTBuu 3ta uHQOpMaU MOKET

OBITH UCIIONIBL30BAaHA IIPU HAITMCAHUU TEKCTa pedepara MM Ipyroro 3a1aHusl.

Taxum o6pazom, mpu paboTe ¢ UICTOYHUKAMU U JINTEPATYPOIl BAXKHO YMETh!

—  COIOCTaBJISATh, CPABHHUBATh, KJIACCU(UIMPOBATH, TPYIIHUPOBATH, CUCTEMATU3UPOBATH WH-
(dbopMaIuio B COOTBETCTBUU C ONPE/ICIICHHON Y4eOHO 3a/1aueii;

— 00001maTh NOJy4eHHYIO HH(OPMALIHIO, OLICHUBATDH MIPOCIYIIAHHOE U MPOYUTAHHOE;

—  (UKCHpPOBATH OCHOBHOE COJEp)KaHHE COOOUICHHI; (OPMYIHPOBATH, YCTHO M MUCHMEHHO,
OCHOBHYIO HJICI0 COOOIICHHUST; COCTABIIATH TUIaH, (POPMYITHPOBATH TE3UCHI;

— TOTOBHTbH U MPE3EHTOBATH Pa3BEPHYTHIC COOOIICHUS TUTIA IOKIIA1a;

— paboTaTh B pa3HbIX pekUMax (MHAUBUAYAIBLHO, B IMape, B IPYIINE), B3AUMOACUCTBYS IPYT C
ApYrom;

—  TI0JIb30BaThCs pepepaTUBHBIME U CITPABOYHBIMU MaTepUATIaAMH;

—  KOHTPOJIMPOBATh CBOW JCHCTBHS W JICWCTBUS CBOWX TOBapHINEH, OOBEKTUBHO OIICHUBATH
CBOH JICHUCTBHSI;

— oOpaiartbscs 3a MOMOIIBIO, JOMOJHUTEIBHBIMU PAa3bICHEHUSIMU K MPENOaBaTelNio, APYruM
CTY/ICHTaM;

—  TOJIb30BaThCsl JIMHTBUCTUYECKON WM KOHTEKCTYaJdbHOW JOTaIKOM, CIOBAPSMU Pa3IUYHOTO
XapakTepa, pa3IMyHOro poja MOJCKa3KaMH, OIOpaMU B TEKCTE (KIFOUYEBBIE CIIOBA, CTPYKTY-
pa TekcTa, mpeaBapsitonias nHpopmanus u ap.);

—  UCHONB30BaTh IMPU TOBOPEHUH W MHUCbME TNepudpa3, CUHOHUMHYHBIE CpPEICTBa, CIOBa-
OMHCAaHUS OOIIUX MOHITHH, Pa3bsICHEHHs, IPUMEPHI, TOIKOBAHUS, «CJIOBOTBOPUYECTBOY;

—  TIOBTOPSATH WM nepedpasupoBaTh peIuiuKy codeceTHuKa B TIOATBEP)KICHIH TOHUMAHHSI €T0
BBICKa3bIBAaHUSI UJIH BOTIPOCA;

—  0o0paTuTbhCs 32 HOMOIIBIO K COOECEAHUKY (YTOUHUTH BOIIPOC, IEPECIPOCUTH U JIp.);

—  HUCIONB30BaTh MUMHUKY, KE€CTHI (BOOOIIE M B TEX CIy4asiX, KOT/a sI3bIKOBBIX CPEJCTB HE XBa-
TaeT JIJIs BRIPQKECHUS TE€X UM MHBIX KOMMYHHKATUBHBIX HAMEPEHUHN).

IMoaroroBka K MpoOMeKyTOYHOM aTTeCTALUM.
ITpu moAroTOBKE K MPOMEKYTOUHON aTTeCTallUU 11e/1eco00pa3Ho:

—  BHUMATEJIPHO M3yYHUTh MEPEUEHb BOIIPOCOB U OMPECIUTh, B KAKMX HCTOYHUKAX HAXOJIATCS
CBeJICHMsI, HeOOXOIMMBIE /I OTBETA HA HUX;

—  BHHMATEJIPHO IIPOYHTATh PEKOMEHIOBAHHYIO JINTEPATYPY;

—  COCTaBHTbH KpaTKHWE KOHCIICKTHI OTBETOB (TUTAHBI OTBETOB).
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITo Bcem BuaamMm yqe6H0171 ACATCIIBHOCTHU B paMKax IUCHUIIJIMHBI UCIIOJIB3YIOTCA ayAUTO-
puu, KaOMHETHI U J'Ia60paTOpI/II/I, OCHAaIlICHHBIC HCO6XOI[I/IMBIM CIICHUAIM3UPOBAHHBIM U na6opa-

TOPHBIM 00OPYAOBAaHUEM.

HanmeHoBaHue crieluagbHBIX
MMOMEIEHNMN

OCHAIIIEHHOCTD CIICIHAILHBIX TTOME-

11(S5050%4

[TepeueHp MHUIIEH3MOHHOTO MPOTPAMMHO-
ro obecrieueHus / PeKBU3UTHI MOATBEP-
JKIAIOIIET0 JOKYMEHTa

yueOHBIE ayJUTOPHH JIJIS
MIPOBEICHUS 3aHATUIN
JICKIMOHHOTO THIA

Meobernb: yuebHas MeOenb
TexHUYECKHE CPECTBA O0YICHHUSL:
9KpaH, MPOEKTOP, KOMITBIOTEP

y4eOHBIE ayJUTOPHH IS
MPOBEICHUS 3aHATHI
CEMUHAPCKOTO THIIA, TPYIIIOBBIX U
WHIBHUIYaJIbHBIX KOHCYJIBTAIIUH,

Meobenp: yuebHas mebenb
TexHUYEeCKUE CpelCcTBa O0YUCHUS:

MS Office, Windows / KoprnopatusHbie
aKaJIeMU4eCcKHUe JHUIEH3UN OeccpovHbIe
Microsoft Open License Ne47425744,
48248803, 41251589, 46314939,
44964701, 43925361, 45936776,
47425744, 41875901, 41318363,
60102643;

TCKYIICTIO0 KOHTPOJIA U

MIPOMEKYTOYHOM aTTeCTallKU

9KpaH, IPOEKTOP, KOMIBIOTEP

yueOHbIE ayJUTOPHH /ISt
MPOBEICHUS J1a00PaTOPHBIX
pabot. HayuHo-

HCCJIIEA0BATCIIbCKAA na60paT0pI/I;[

MebGenb: yueOHas Mebeb
TexHuueckue cpeacTBa 00YUCHHUSL:
9KpaH, IPOEKTOP, KOMIBIOTEP
OOopyznoBaHue: Neyb, POTaAMETPHI,
BaKyyMHBIU CYIIMIBHBIH KA,
npecc, MexaHudecKas MeIanka, ¥3
mkag U reHeparop, BeChl, BECHI aHa-
JMUTHYECKHE, TUCTHILIATOP, 030HATOD,
MOpPO3HJIbHAsl KaMepa, IITATHBBl YHHU-
BepcajbHble, NIKa( BHITSHKHOM

Jist caMOCTOSITENbHON pabOThl 00YYArOMIUXCS MPETyCMOTPEHBI MMOMEIICHUS, YKOMILIEK-
TOBaHHBIE CHEIUATU3UPOBAHHON MEOENIbI0, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOWU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B AJIEKTPOHHYIO HH)OP-
MaIlMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanmeHoBanne moMeneHu
JIJISE CaMOCTOSTEIbHOM
PpaboThI 0OYJAOIIIHXCSI

OcHaIIEHHOCTb MOMEIIEHUN I
CaMOCTOSTEIbHOM PaOOThI 00YJAIOIINXCS

[TepeveHp JIMIIEH3HOHHOTO TPO-

rpaMMHOTO obecriedeHus / Pek-

BU3UTHI OATBEPKIAIOIIETO J10-
KyMEHTa

ITomemenne nnst
CaMOCTOSATENBLHOM PaboThI
o0yyaromuxcst (YUTaJIbHBINA
3an Hay4dHoit 6ubianorexn)

Meo6ens: yuebHas mebenb

KoMIuiekT ciennain3upoBaHHON MeOeH: KOMITb-
FOTCPHBIC CTOJIBI

O6opynoBaHHe: KOMITBIOTEPHASI TEXHHUKA C TIOA-
KJIIOYeHHEM K MH()OPMALMOHHO-
KOMMYHUKaIMOHHOM cetn «MHTepHeT» 1 0CcTy-
MIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-
o0pazoBarenbHYIO cpeay o0pazoBaTelbHOI opra-
HHU3aLUH, BeO-KaMepbl, KOMMYHHKAI[HOHHOE 000-
pyZaoBaHue, obecreyrBaroliee J0CTyI K CETH HH-
TepHeT (IIPOBOHOE COeTUHEHHE 1 OECIIPOBOIHOE
coeiiHeHre 1o TexHoaorud Wi-Fi)

Microsoft Windows 7 pro Jluuen-
3ust Ne49487340

Microsoft Office2007 JIuuensus
No49487340

ITomemenue s
CaMOCTOSTENIFHON pabOTHI
oOyuatormuxcs (aya. 333/A)

Mebenn: yaebHas mebeib

KoMIiekT criennain3upoBaHHON MeOeH: KOMITh-
FOTCPHBIC CTOJIbI

O6opynoBaHHe: KOMITBIOTEPHAS TEXHHUKA C TIOA-
KITFOYeHHEM K HH()OPMALOHHO-
KOMMYHHUKaIIMOHHOH ceTu «HTEpHET» U 10CTY-
1IOM B JICKTPOHHYIO HH(POPMALIMOHHO-
o0pazoBaTesbHYI0 cpeay 00pa3oBaTelbHOi opra-

Microsoft Windows XP JIunesn-
3us Ne44964701

Microsoft Office 2007 Jlunensus
Ned4964701
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IlepedeHp NTMLIEH3MOHHOTO MPO-

HaunmMeHnoBaHue nmoMemeHni .
. OcHalIeHHOCTh IOMEIEHUH 115 rpaMMHoOro obecreuenus / Pex-
JUISL CAMOCTOSITEIIbHON o
CaMOCTOSTENLHOM PaboThI 00yYaroIIUXCs BU3UTHI OATBEPKIAIOIIETO J10-
PpaboTHI 0OYJAOIIIIXCS
KyMEHTa

HU3AIMH, BeO-KaMephbl, KOMMYHHKAIIMOHHOE 000-
pyJoBaHue, 00eCIeUHBAOIIEE TOCTYI K CETH HH-
TepHET (MPOBOHOE COCAUHCHHE U OSCIIPOBOIHOE
coenuHeHue no TexHonaorun Wi-Fi)
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7. TEKYIIIA KOHTPOJIb YCIIEBAEMOCTH 1
INPOMEXYTOYHASA ATTECTALIUA

HpOBepKa AOCTHIXKCHUSA PE3YIIBTATOB O6y‘IeHI/I$[ 10 JUCHUIINIMHE OCYIICCTBIIACTCA B paMKax
TCKYLICTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KyTO‘-IHOfI arTecranuu.

7.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH

Texkymuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET B C€0s1 MEPONPHATHS 10 OLCHUBAHUIO BbI-
MIOJTHEHUs1 JIAOOPATOPHBIX padoT, 3alaHUI HA MPAKTUYECKHUX 3aHATUAX, 33TaHUN JUISI CAMOCTOSI-
TeJIbHOM paboThl. MeponpusTHs TEKYIIero KOHTPOJIs YCIeBaeMOCTH IIpUBEAEHbI B Tabauue 7.1,

Tabmuna 7.1 — MeponpusiTusi TEKyIIEro KOHTPOJIs yCIIeBAeMOCTH

0603-
HaumenoBanue dopma KOHTPOJIS
Ha4YeHHE

P01 MeHeKMEHT TEXHUYECKOTO OOCIIy)KMBaHUA M peMOHTa. Tep- 3anuTa
MUHBI U OTIpeJIeNICHUs
O6opynoBaHue IO HPOU3BOJACTBY HAHOCTPYKTYPHUPOBAHHBIX 3auTa

JIPO2 |marepuasioB Kak OOBEKT TEXHUYECKOTO OOCHY>KMBAaHUSA U pe-
MOHTa

P03 TexHnueckoe 06cmykuBaHre 000pyAOBaHUS 110 IPOU3BOICTBY 3auTa
HAaHOCTPYKTYPHPOBAHHBIX MaTEPHAIIOB

1IP04 PemoHT 000pynoBaHusI IO MPOU3BOACTBY HAHOCTPYKTYpPHUPO- 3auTa
BaHHBIX MaTEPHUAJIOB

P05 [Tokazarenun cucTeMbl TEXHUYECKOTO OOCITYKHUBaHUS U PEMOH- 3aIuTa
Ta

P06 MatepuanbHO-TEXHUYECKOE 00eCHeUYeHUe CHCTEMbl TeXHHUYe- 3aluTa
CKOTr0 00CITY’)KHUBAaHUSI U PEMOHTA

7.2. IIpoMexxyTOYHAS aTTeCTALUS
@DopMbI TPOMEXKYTOUHOH aTTECTALIUH 110 TUCLUITIIMHE IPUBEACHBI B Tabue 7.2.

Tabnuua 7.2 — @opMbl IPOMEXKYTOUHON aTTECTALUU

0603- dopma
Ounas
HayeHue OTYETHOCTHU
3au01 3auer 1 cemectp
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8. ®OHJI OHEHOYHbIX CPEJACTB

8.1. Ouenounsblie cpeacTBa
OreHOYHBIE CPEJICTBA COOTHECEHBI C pe3ylIbTaTaMi 00y4YeHUs MO AUCIMIUIMHE Y WHIIUKA-
TOpaMH JOCTHIKCHUA KOMHGTGHHHﬁ.

HNA-2 (IIK-1) YMeeT mi1aHMPOBATh JAeATEIbHOCTh N0 Pa3padoTKe MPOAYKIHN U TeX-
HOJIOTMYECKHUX MPOLECCOB €e H3r0TOBJICHHS
PesynbraTel 00y4ueHns KoHTponbHbIE MEpONPUSITHS
CDopMan/IpyeT 9Talbl MMIOATOTOBKH K pa60Te 060py[[0BaHI/IH IO MpPOM3BOJACTBY HAHO-
CTPYKTYPUPOBAHHBIX MaTCpUaJIOB

JIPO1, JIPO2

OcymiecTBiIsieT BBIOOP HHCTPYMEHTOB M OCHACTKH JJIs1 000pyIOBaHHUS IO TIPOU3BO/I-

JIPO3, JIP06, 3au01
CTBY HAaHOCTPYKTYPHUPOBAHHBIX MaTepHaOB

OnpeﬂenﬂeT THUIIOBBIC HCUCIIPABHOCTHU O60py,I[OBaHI/I$I IO MPOU3BOACTBY HAHOCTPYK-

JIP04, JIPOS, 3a401
TypUpPOBAHHBIX MaTEPHAJIOB

Bormpocs! k 3ammuTe nadoparoproi padotsr JIPO1

1. Matp omnpeneneHue CAEAYIOUUX TEPMUHOB: TEXHUYECKOE OOCIy)KMUBAaHHUE, PEMOHT, Me-
TOJI TEXHUYECKOT0 00CIIy’)KUBAHUS, METOJl PEMOHTA, IEPUOJAUYHOCTh TEXHUUYECKOTO 00CTyKH1Ba-
HUS, IEPUOIUYHOCTh PEMOHTA, LIUKJI TEXHUYECKOT0 00CTyKUBAHNS, PEMOHTHBIN LIUKJI.

2. IlepedncnuTh BUAbI TEXHUYECKOTO OOCITYKUBAHHUS.

3. [lepeuncinuth METOIbI TEXHUUECKOTO OOCITYKHBaHUS.

4. Ilepeuncnuth BUJIbI pEMOHTA.

5. IlepeunciuTh METOBI PEMOHTA.

6. IlepeuncnuTh MOKa3aTeIn CUCTEMbI TEXHUYECKOTO 00IYKUBAHUS U PEMOHTA.

7. IlpuBecTH KpaTKyl0 XapaKT€PUCTUKY OCHOBHBIX CTPATETHi TEXHHUYECKOTO OOCITYyX HBa-
HUS ¥ PEMOHTA.

Bomnpocs! k 3amute nadopatopHoii padotst JIP02

1. Onpenenenuie MOTPeOHOCTU U3/ENINS B TEXHUYECKOM 00CIYKUBAHUU U PEMOHTE.

2. PemonTonpuronHocts. [lopsnok oTpaboTK U3/enii Ha pEeMOHTOIPUTOAHOCTb.

3. OpraHu3alMoHHbIE MPUHIMIIBI 00ECTIEYEHHUs] PEMOHTONPUTOJHOCTH HA CTAJIUU MPOEK-
TUPOBAHHUS U3JIEIHUH.

4. Opranu3aioHHbIEC TPUHIUIBI 00ECTIeYeHUsI PEMOHTOIIPUTOJHOCTH Ha CTAIUU U3TOTOB-
JICHUS U3JIEITHI.

5. OpraHu3anMOHHbIE MPUHIUIIEI 00ECTIEYeHUs] PEMOHTONIPUTOITHOCTH Ha CTAJAMU SKCILTya-
TaIluy U3ICIIUN.

6. UTo Takoe raMMa-mpoLeHTHBIN pecypc?

7. YcinoBus IPOBEICHHS HA JOJITOBEYHOCTb.

8. Kak onpenensercs npenenbHas IPoI0JKUTEIBHOCTh HA JJOJITOBEYHOCTh?

9. Bo3aeiicTBHI0 KakuX (PaKTOpPOB IMOJABEpPraeTcs M3Jelie MpU MCHBITAHUU Ha JIOJITOBEY-
HOCTb?

10. [Ins kakux 1ese npoBOIATCS UCTIBITAHKS Ha JOJITOBEYHOCTh?

Bormpocs! k 3amnute nadoparopHoit padotst JIPO3

1. 3aaun TEXHUYECKOTO OOCITY>KUBAHHUSL.

2. Buapl TeXHUYECKOTO 00CTyKUBaHUSI.

3. MeTo/1bl TEXHUYECKOTO 00CTYKUBAHUS.

4. MeTtouk# BbIOOpA CTPaTErul TEXHUUYECKOTO O0CTYKIUBAHUSI.

5. ConeprkaHue U MIIAaHUPOBAHUE PAabOT MO TEXHUYECKOMY OOCITYKUBaHUIO.
6. Opranuzanus padoT 1Mo TEXHUIECKOMY 00CITYKUBaHHUIO.
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7. Texauyeckas TMarHoCTUKa 000PYA0BaHUA.

Bormpocs! k 3amuTe 1aboparopHoit padotsl JIP04

1. 3agauu peMoHTa.

2. Buapl peMoHTa.

3. Meroasl peMOHTA.

4. Ctparerusi peMOHTa: PEMOHT PEerjJaMeHTUPOBAHHBIN, PEMOHT [0 TEXHUYECKOMY COCTOSI-
HUIO.

5. Opranu3anoHHbIe GOPMBI pEMOHTA.

6. PeMOHTHBIE HOPMATHUBBI: IEPUOJUYHOCTD, MPOJAOHKUTEIBHOCTh U TPYIOEMKOCTh TEKY-
HIET0 U KalUTajIbHOIO PEMOHTA.

7. IInanupoBaHue PEMOHTHBIX pabOT

Bomnpocsr k 3amure 1abopatopHoii padotsr JIPOS

1. IToka3arenu TEXHOJOIMYHOCTH 0OBEKTa MPU TEXHUYECKOM O0CITYKHUBAHUU U PEMOHTE.

2. [loka3arenu 3KCIUIyaTallMOHHOW TEXHOJIOTMYHOCTH.

3. Ocob6ennoctu opranuzanuu TOUP Ha onacHBIX NPOU3BOJICTBEHHBIX O0BEKTAX.

4. [losicHuTe pa3HUIly MEXAY apaMeTpPOM U IMarHOCTUYECKUM apaMeTPOM U3eIusl.

5. MOXHO JI1 UCNOJIBb30BaTh TUArHOCTUYECKUN MPU3HAK Ul ONPENEIeHUs] TEXHUUECKOTro
COCTOSIHUS U3/IEJINs, OTIPEAEICHUS BI1a TEXHUUECKOTO COCTOSIHUS U3Aenus?

6. Ilepeunciure 3agaun KOHTPOJISI TEXHUUYECKOTO COCTOSIHMSI U UX OTJIMYMUTEIBHBIE OCO-
OEHHOCTH.

7. UeM OTIAMYAIOTCS KOHTPOJIb PAabOTOCHOCOOHOCTH M KOHTPOJIb (DYHKIIMOHUPOBAHMS?
MOHO JH 10 pe3yiabTaTaM KOHTPOJs (yHKIMOHHPOBAHUS YTBEPXKAATh, YTO HM3JEIHE PaboTO-
crnoco6Hoe?

8. IlpuBenuTe nmpuMepbl NPUCIOCOOIEHHOCTH U3/eNnus K 6e3pa300pHOMYy JTUarHOCTHPOBa-
HUIO.

9. YkaxxuTe OTIMYUTENbHbIE IPU3HAKU PaOOUEro U TeCTOBOIO JUarHocTupoBaHus. Uto Ta-
Koe TecT?

10. IlosicHuTe MpPUHIUIBI MOMCKAa MECTa OTKa3a 3aMEHOW COCTAaBHBIX 4acTeW, IPOMEXY-
TOYHBIMH IIPOBEPKAMM, UCKIIOYEHUEM, YKOKUTE UX TOCTOMHCTBA U HEJOCTATKU.

11. JlaiiTe onpeznenenye anropurMa quarHocTupoBanus. Kak oprannsyercs 3JIeMeHTapHast
npoBepka u3zaenus? B kakol ¢popMe ycTaHaBIMBAIOTCSA COCTAB, OYEPEIHOCTh BBIOIHEHHUS MPO-
BEPOK U MIpaBUJIa aHAJIN3a UX Pe3yIbTaTOB?

12. TTouemy HEOOXOAUMO COUYETATH METO/IbI TUArHOCTUPOBAHMSI ITPU MTOUCKE MecTa OTKaza?

Bomnpocs! k 3amute madopatopHoii padotsr JIP06

. [lonroroBka Mpon3BOJICTBA PEMOHTHBIX PadoT.

. MarepuaiabHO-TeXHHUYECKOE 00ecTiedeHne TEXHUUECKOTO 00CIYKUBAaHUS U PEMOHTA.

. Onpenenenrie HOMEHKJIATYPBI M KOJIMYECTBA 3aIIACHBIX YaCTEed U MaTepHaIOB.

. PazpaboTka mporpamMMsbl BBIITyCKa 3alIaCHBIX YaCTeH.

. OnpenieneHre HOMEHKIATYPbI CPEACTB TEXHUUECKOT0 00CTYKUBAHUS U PEMOHTA.

. Kakue ¢axTopsl BIUsIOT Ha MOTPEOHOCTH B 3aIIaCHBIX YaCTAX?

. OOBsicHUTE Olpe/ieleHre HOMEHKIATYpbl 1 00bEMOB XpaHEHUs 3aryacTeil Mo yacToTe
cpoca.

N O L bW~

TecroBele 3ananns k 3auety 3au0l (mpumepsl)

1. Komrureke paboT Mo yCTpaHEHHIO OTKA30B MAIIWHBI C IEJTbI0 BOCCTAHOBIICHUS ee pado-
TOCIIOCOOHOCTH MYTEM 3aMEHBI OT/ICJIbHBIX 3JIEMEHTOB STON MAIlIMHBI HA3BIBACTCA ...

2. K oCcHOBHBIM mpuyuHAM, 00yCIIaBIMBAIOIINM OOBEKTHBHYIO HEOOXOJIMMOCTh PEMOHTA
MaIlliH, OTHOCSITCS:
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3. PeMOHT, Ip1 KOTOPOM MalllMHa (arperar) He MOoABEepraeTcs MoJIHOW pa300opke U KOTOPBIH
HE MpeycMaTpUBaeT BOCCTAHOBIIEHUS €€ (€r0) IOJIHOTI0 pecypca, Ha3bIBaeTCH. ..

4. PeMOHT, Ipy KOTOPOM MalllMHa (arperar) noaBepraercsi MOoJIHON pa30opke U KOTOPBIH
npeaycMaTpruBaeT BOCCTAHOBIIEHHUE €€ (€r0) IMOJHOTO pecypca ¢ 3aMEHOM JIF0OBIX YacTeid, BKITIO-
yast 6a30BbI€, HA3bIBAETCHA ...

5. K ocHOBHBIM IpUYMHAM BO3HUKHOBEHHUS OTKA30B, MPUBOAAIINM K HapyIIEHUIO paboTo-
CHOCOOHOCTH MallIWH, OTHOCATCS: ...

6. K ocHOBHBIM IIpUYMHAM BO3HUKHOBEHHUS OTKA30B, MPUBOIAIIMM K HApYIIEHHIO paboToO-
CHOCOOHOCTH MallIWH, OTHOCATCS: ...

7. Kommiekc paboT, BHIIOIHIEMBIH B ONPEACICHHON MMOCIeA0BATEIbHOCTH Ha CHEIHAb-
HBIX Pa0OYMX MECTax, KOTOpPbIA 00ecreunBaeT NPUBEAECHNE HEUCIIPABHBIX MAIIUH B pabOTOCIIO-
coOHOE COCTOSIHUE, HA3bIBAETCA ...

8. YacTh NpOM3BOICTBEHHOT'O IIpolLecca, B TEYEHUE KOTOPOTO MPOUCXOAUT U3MEHEHHUE CO-
CTOSTHUSI PEMOHTHPYEMOTro 00beKTa ((hopMBbI, pazMepa, CBOWCTB U T.II.), HA3bIBACTCH ...

9. Yactp omepauuu, Xapakrepusyemas MOCTOSHCTBOM NPUMEHSIEMOr0 MHCTPYMEHTa, pe-
KUMOB M 00pabaThiBaeMOl TOBEPXHOCTH HA3BIBAIOT ...

10. TexHonmorMuecKkas JJOKyMEHTalllsl Ha BOCCTAHOBJICHHE JeTalel BKIOYALT: ...

11. IedexTsl, ycTpaHeHHE KOTOPBIX TEXHHYECKH BO3MOXXHO W SKOHOMHYECKH IIETIECO00-
pa3Ho, Ha3bIBAOTCH ...

12. ObHapyKeHne CKPBITHIX NIe(PEKTOB JeTalell HEepa3pyIIaroIIUMU METOJaMH KOHTPOJIS
Ha3bIBAETCH ...

13. Tlpu nedekrammu Aeraneit OnpeaeICHHOTO HAMMEHOBAHUS BBISBICHO, 4TO KOd(hdHIIH-
eHTHI IoBTOpsieMocTH aedektoB paBHbl: K1 = 0,2; ko = 0,8; k3 = 0,6. Koadhduiuent mosropsiemo-
CTH JleTajlel, UMEIOIINX COYETAaHUE IIEPBOTO U BTOPOTO, PABEH ...

14. Ilpu nedexranuu aeraneil onpeaeaeHHOr0 HAMMEHOBaHMS BBISBIEHO, YTO K03 duiu-
eHTBI oBTOpsieMocTH edekToB paBHbl: K1 = 0,2; k2 = 0,8; k3 = 0,6. Koaddurpent mosropsiemo-
CTH JieTajel, MMEIOLINX TOIbKO BTOPOH 1e()eKT, paBeH ...

15. Meron KOMIUIEKTOBAaHHUS, IPU KOTOPOM oOecrieunBaercs TpedyeMas TOUHOCTb COOpKHU
IPU COSAMHEHUH JIFOOBIX JeTanel, B3SThIX U3 MAapTHUH, HA3bIBAETCH. .

16. Tlpu peMoHTe MalIMHBI HAUOOJIBIIUM PECYpPCOM OyAeT 00J1aaTh COSTUHEHNE IeTaleH,
B KOTOPOM ...

17. Haubonee nmpenrnodTuTENbHBIM METOJOM Je(EKTOCKONHUH NP BBISBIECHUU TOBpEXK/Ie-
HU B pyOalIKe OXJIaXICHHUs SBISAETCS ...

18. TexHOIOTNYECKYI0 TOYHOCTh 000pPY/I0BaHUS OLIEHUBAIOT N0 KOAPGUIUEHTY TOUHOCTU
KT, koTopHIii onpenensercs no Gopmyie: ...

19. Baennwmii 6pak, 0OHapyXEHHBIH 3a MpeaelaMi PEMOHTHOTO TIPEATIPHSITUS U TPOSIBUB-
LIMICS B NIPOLIECCE IKCIUTyaTallud OTPEMOHTHPOBAHHOTO U3JIENHSI, HA3bIBAETCH ...

20. KoHTpois KadecTBa MPOIYKIIMH 110 BPEMEHH BBITIOJIHEHUS MTO/Ipa3AessieTcs Ha: ...

21. EnuHNuHBIE MOKa3aTeN KayecTBa HOBOM TEXHHUKH, KOTOPbIE HE U3MEHSIOTCS MPH IKC-
IUTyaTalli U PEMOHTE 3TOM TEXHUKU: ...

22. 3anacHble YacTH, MaTepuabl, KOMIUICKTYIOIINE U3JeNus, IpeJHa3HauYeHHbIe IS UC-
M0JIb30BAHNUS [IPU PEMOHTE MallliH, IOJIBEPTraloTCs KOHTPOJIIO: ...

8.2. Kpurepumn 1 mKkajabl OeHUBAHUSA

Kaxnoe mepornpusTue TeKyIero KOHTpOJIs yCIIeBaeéMOCTH OLIEHUBAETCS IO IIKaJe «3auTe-
HOY, «HE 3a4TCHO».

OrneHka «3a4TeHO» BBICTABISIETCS] 00yJaroleMycsl MpY BBIMOJIHEHUH BCEX yKa3aHHBIX IO-
kazareneit (Tabmuua 8.1), 1OMyCKalOTCs HECYIIECTBEHHBIE HETOYHOCTH B U3JIOKEHUU M 0POpM-
JIEHUU MaTepuaia
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HpI/I HEBBITTOJHEHUN XOTSA OBI OAHOI'O U3 TOKa3aTesIe BBICTABIISIETCS OLICHKa «HE 3a4Te-

HOY.
Tabmuna 8.1 — Kputepun orieHHBaHUS MEPONIPUATHI TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH
HaumenoBanue,
[TokazaTenn
0003HaUYeHHE

naboparopHas paboTa BBIIIOJIHEHA B TIOJTHOM 00bEME;

o jaboparopHoil paboTe MpelCTaBIeH OTYET, COJIEpKalIil He0OXOAUMBbIe
JlaboparopHas pacueTsl, BBIBOJIBI, O(DOPMIICHHBIH B COOTBETCTBUU C YCTAHOBJICHHBIMH Tpe-
pabora OOBaHUAMU;

Ha 3alIuTe JJA00pATOPHOU PabOTHI TaHBI IPABWIBHEIC OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOITPOCOB

[Tpu onleHMBaHMM PE3yabTATOB OOYYCHHUS MO TUCHUIUIMHE B XOJ€ MPOMEKYTOUHOM aTTe-
CTAIM¥ MCIIOJIB3YIOTCS CICAYIONINE KPUTSPUH U IITKAJTHI.

3auer (3aull).

[TpomexyTodHas aTTecTamus MPOBOIUTCS B popMe OJTaHKOBOTO TECTUPOBAHUS.

[TpopoIKUTETLHOCTh TECTUPOBaHUs: 60 MUHYT.

OrneHKa «3a4TCHO» BBICTABIISCTCS OOYYAOIIEMYCs, €CIIM MPABWIBHO PEIICHO HE MEHEe
65% TeCTOBBIX 3aJaHUH.

OrneHKa «HE 3a4TCHO» BBICTABIISICTCS OOYYAIOIIEMYCsI, €CITU MPABWIBHO PEIICHO MEHEe
65% TeCTOBBIX 3aJaHUN.

Pesynprar 00y4yeHus: MO0 JUCUMIUIMHE CUUTACTCA JOCTUTHYTHIM NP MOIy4YE€HUH 00ydaro-
IIMMCSI OLIEHKH «3aYTEHO» MO0 KaXJIOMY U3 KOHTPOJIbHBIX MEpONPUATUH, OTHOCSIIUXCS K JIaH-
HOMY pe3yJbTaTy 00ydeHusl.
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