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MunuctepctBo o6pa3oBanus 1 Hayku Poccuiickoii denepannn
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BCTYITHTEIHHOTO UCTIBITAHUS I IocTynatomux B 2018 roay B aciiupaHTypy
Ha HampasiieHHe HoAroToBky 27.06.01 YnpasJieHne B TEXHHYECKHUX CHCTeMax
10 PO UITSIM
27.06.01.01 CucTeMHBIIi aHAJIM3 M YIIPABJIeHUE B TEXHUKE M TEXHOJOTHAX
27.06.01.02 ABTOMATU3MPOBAHHOE YIIPABJIEeHNE TEXHOJOrMYeCKMMH MPOIeCCAMU U TPOU3BOICTBAMM
27.06.01.03 MaTtemaTn4yeckoe MoOJieJIMPOBaHNe B yIPaBJICHUM TeXHHUYECKHMMHU CHCTEMaMH
27.06.01.04 CrangapTu3amnus 1 ynpapJjieHnue KauecTBOM MPOXYKIIUN
27.06.01.05 NudopmManuoHHO-U3MePHUTEIbHBIE U YIIPABJISIIOIINAE CHCTEMBI

HNEPEYEHB BOITPOCOB I10 HAIIPABJIEHUIO IOAI'OTOBKHA
27.06.01 YnpasBiieHue B TEXHUYECKHUX CUCTEMAX

CuCTeMHBIH OJXO/ U CUCTEMHBIN aHaIN3. XapaKTepUCTUKA CIOKHBIX CUCTEM.

ArperaTuBHbIe cucTeMbl. CTpYKTYpHBII aHaIU3 arperaTUBHBIX CUCTEM.

AHanu3 U CUHTE3 B CUCTEMHBIX MCCIIEJOBAHUSIX.

KomnbrorepHoe MoaenupoBaHue KaK HHCTPYMEHT pean3allii CUCTEMHOT0 aHaJIn3a.

AHan3 TEXHUYECKUX CHUCTEM CpPEeICTBaMH MOJEIUPYIOIIEH IpOrpaMMBL.

OcHOBHBIE TIOHATHSI cUcTeM yripaBieHus. O0bekT ynpasieHus. CHUcTeMa YIpaBieHuUs..

OCHOBHBIE IPUHIIMITEI yTIpaBieHus. OCHOBHBIE BUBI CUCTEM YIIPABIICHUS

MaremaTuueckoe OIMCAaHHE 3JEMEHTOB CHCTEMBI YIIPABIEHUS W MHOTOMEPHBIX OOBEKTOB YIPABJICHUS MO CIIOCO0Y

«BXOA-BBIXOO»

9.
COCTOSIHUH
10.
COCTOSIHUS
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

1.
2.

Crioco0 omucaHus 3JEMEHTOB CHCTEM YIPABJICHHS U MHOI'OMEPHBIX OOBEKTOB YIPABICHHUS METOIOM IPOCTPAHCTBA
ITepemennbie coctosinusi, IIpoctpanHcTBo cocrosHuit. da3oBble mnepemMeHHble Pa3oBoe MPOCTPAHCTBO. Y paBHEHHE

Oransl IOCTPOEHUS U UCCIIEJOBAHUSA MOJIENIEH.

Meronp! uaeHTH(GUKAIIMN MOJeNel TMHAMHYECKUX TIPOIECCOB.
Meronp! naeHTH(OUKAIIMNA MOJIENEH CTallMOHAPHBIX IPOIIECCOB.
ArperaTUBHBIHN OAXO0A K MOJCTUPOBAHUIO CIOXKHBIX CHCTEM.
Oco0eHHOCTH MOAEIUPOBAHUS CHCTEM MacCOBOTO OOCTYKHBAHHS.
Knaccudukarnms cpencts usmepeHuin. MeTobl U3MEpeHUi.
OCHOBHBIE U IOTIOJTHUTENbHbIE TOTPEITHOCTH CPEICTB U3MEPEHUIM.
[oBepka 1 kaIMOPOBKA CPEICTB U3MEPEHH.

Mertponorudeckast aTTecTalusl CPeACTB U3MEPEHHH.
MeTtponoruueckoe odecreueHre Ipou3BOACTBA.

MeTo/pl ¥ TEXHUYECKHE CPENICTBA KOHTPOJISI U UCIBITaHHH HH)OPMAIIMOHHO-U3MEPUTEILHBIX CHCTEM.
TexHuveckue cpeacTBa HHOOPMAMOHHO-U3MEPUTEIEHBIX CHCTEM.
Cucremsl ynpasiieHusi 0a3aMu JaHHBIX.

Be3onacHocTs 1 3amuTa HHGOPMALUKA B KOMIIBIOTEPHBIX CHCTEMAaX.
AnmnapaTHble cpelicTBa HH()OPMAIMOHHO-YIIPABIISIIOIIUX CHCTEM.

MNEPEYEHBb BOITPOCOB 11O MPO®PUJIIO MOAT'OTOBKH
27.06.01.01 CucTeMHBIIi aHAJIM3 M YIIPABJIeHUE B TEXHUKE M TEXHOJOTHAX

MCTO[[OJ'IOFI/I‘ICCKI/IC MPUHIUIIBI U 3a/ITa4¥ CUCTEMHOT'O aHaJIn3a B TEXHUKEC U TEXHOJIOTUAX.
CucreMnl 1 3aKOHOMEPHOCTHU HX (l)yHKHI/IOHI/IpOBaHI/IH U pa3BUTHUA. OCHOBHBIE 3Tanbl >KM3HEHHOI'O HKJIa CIIOKHOM

TEXHUYECKOM CUCTEMEI.

3.

4.
5.
6

MOZ[CJ'H/I u KJ'IaCCI/I(l)I/IKaHI/IH CHUCTEM B TCXHUKEC U TCXHOJIOTHAX.

MO[[CJ'II/I 1 MCTOIBI NPHUHATUA pemeHI/H‘/i.

HOCTaHOBKa, KJ'IaCCI/I(l)I/IKaHI/IH 1 OTalbl pEHICHUA 3a1a4 NPUHATHA pemeHI/Iﬁ.
3KCHepTHHe npoueayphl. 3az[aq1/1 OLCHHUBaHMUA.
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7. AnroputMm sKcrnepTu3bl. MeTonsl 00paboTKH SKCIEPTHON HH(OPMAIIIH.

8.  Meronsl (GOpMHUPOBAaHUS HMCXOTHOTO MHOXKECTBA ajbTepHATHB. MOpQOIOTHUECKHH aHaIH3 CHUCTEM B TEXHUKE H
TEXHOJIOT USIX.

9.  Meroabl MHOTOKpUTEPUAIEHOMN OLIEHKH aJbTEPHATUB B TEXHUKE U TEXHOIOTUAX. DYHKIMS MOJIE3HOCTH.

10. TlpussTHe KOIEKTUBHBIX perieHnid. COBpeMEHHbIE KOHIEMIIUH IPYIIIOBOTrO BEIOOpA.

11. Monenu u MeToabl MPUHSTHS PELICHUH NpH HedeTKoW nHpopMarmu. Hederkne MHo)kecTBa. OCHOBHBIE ONPECICHUS U
olepanyu HaJ HeYeTKMMHU MHOXecTBaMH. HeueTkoe MoaenupoBaHue B TEXHUKE U TEXHOJIOTUAX.

12. HUrpa xax mMonenb KoH}paukTHOU cutyanmu. Kinaccupukanus urp. Marpudssle, KoolepaTuBHble U TU(depeHraibHbe
UTPBIL.

13.  OnTuMHU3aIMOHHBIN MOIXO/ K IIPOOJIeMaM YIPaBICHNS! U IPUHSTUSI PEIICHUI B TEXHUKE U TeXHOJIOTHAX. DopMBI 3anucu
3a]1a4 MaTeMaTH4eCKOro rnporpaMMupoBanusi. Kiaccudukanust 3a1a4 MaTeMaTH4eCKOro MporpaMMHUpPOBAHHSI.

14. TlocraHOBKa 3aja4M JIMHEHHOro IporpamMmmupoBanus. CTaHmapTHas W KaHOHWYecKas (opMbl 3amuch. JlomycTHMBble
MHOYKECTBA U ONTHMAJIbHbIE PELICHUS 3a]a4 JIMHEHHOTO IPOrpaMMHUPOBaHUSL.

15. VYcnoBus cyuiecTBOBaHMS M CBOMCTBA ONTHMAJbHBIX PEIICHHH 3aJadd JIMHEWHOro IporpamMmupoBaHus. CHMILIEKC-
METOJ.

16. TloctaHOBKa 3a/1a4 HETMHEHHOrO MpOrpaMMHpoBaHus. JIOKAIBHBIA U TIO0ATBHBIA SKCTpeMyM. HeoOxomauMele yciioBus
0e3ycIIoBHOro SKcTpeMyMa nuddepeHmpyeMbix yHkuuii. Teopema o ceanoBoii Touke.

17. HeoOxomumeble ycinoBus skcTpemyMma anddepeHnpyeMoi GyHKIMKA Ha BRITyKJIOM MHOXecTBe. Teopema Kyna-Takkepa
U ee reoMeTpuyecKast HHTepIpeTanys.

18. 3amauu 00 yCIIOBHOM 3KCTPEMYME U METOI MHOKUTEIIeH Jlarpamka.

19. Knaccupukauuss meroqoB Oe3ycimoBHOW —onrtuMuzaiuu. CKOPOCTH CXOIUMOCTH. MeETOomsl IEpBOro  IMOpSIKa.
I'pagueHTHBIE METOABI.

20. Meroas! Broporo nopsaka. Meroq Hetotona u ero mogudukanuu. KBa3uHbIOTOHOBCKHE METOIBI.

21. TloctaHOBKa 3a/a4M BBITYKJIOTO IIPOrpaMMHUpoBaHusi. CBONCTBA ONTUMANIBHBIX PELICHUH.

22. HeoOxomumble M JOCTaTOYHBIC YCIOBHS OSKcTpemyma muddepeHnmpyeMoi BbIMyKIOW (YHKIUH Ha BBITYKIOM
MHOXECTBE U UX NpUMeHeHue. Teopema Y 13aBblL.

23. OcCHOBBI TEOpPUM IBOMCTBEHHOCTH B BBINYKJIOM IpOrpaMMHpoOBaHUU. JIMHEHOe NporpaMMHpOBaHHE KaK YacTHBIN
ciry4aii Beimykioro. [lonstue o Hernaakoi BeiTykioi ontumuzanuu. Cyoauddepenunann.

24. OcHOBHBIE TIOAXOMBI K PELICHUIO 3KCTPEMAJIBHBIX 3aJ[ady ¢ orpaHndeHusMu. Kiaccudukanus 3agau 1 MeTonoB. Metopt
IIPOEKTUPOBAHUA. MeToA MPOEKIUH IpagueHTa. MeTos yCIOBHOTO IpaueHTa.

25. Meroapl cBefieHHs 3a1a4d C OrpaHHMYEHUSIMH K 3aJadyaM Oe3yCJIOBHOM ONTUMH3anud. MeTobl BHEIIHUX W BHYTPEHHHX
mrpadHbIX QYHKIHHA.

26. KoMOMHHpOBaHHBIN METOJ MPOEKTUPOBAHUS U ITPAPHBIX QyHKIMHA. MeToM CKONB3AIIEro IomycKa.

27. Metoapl W 3ajaud AUCKPETHOIO MNPOTrPaMMUPOBAHUS. 3aJadd IIEJOYHUCIEHHOrO0 JMHEHHOro NpOorpaMMHUpPOBAHUS.
Meronas! orceuenus I'omopu.

28. Merox BeTBel u rpaHull. 3aja4ya 0 Ha3HAUECHHUSIX. BeHrepckuii anroputM. 3aqadu ONTUMHU3AIMH Ha CETIX U Tpadax.

29. Meroa IMHAMUYECKOTO MPOrpaMMHPOBAHUS IS MHOTOIIATOBBIX 3a4a4 NMPHUHATHS peuieHuid. [IpuHIun onTuManbHOCTH
Bbennmana. OcHoBHOE (pyHKIMOHAIEHOE YpaBHEHHE. BruncuTensHas cxeMa MeToa AMHAMUYECKOT0 IPOrpaMMHUPOBAHHSI.

30. OcHOBHBIEC NOHATHUS TEOPUM YIPABICHUS: LETU U MPUHIUIBI YIIPaBIeHUs, TUHAMUYECKHE CUCTEMbl. MaTeMaTudeckoe
orMcanue 0ObEKTOB yIpaBJIECHHs: TIPOCTPAHCTBO COCTOSIHUM, TIEpEeaTOYHbIEe (DYHKIMU, CTPYKTYPHBIE CXEMBI.

31. OcHoBHblE 3a/Ja4d TEOPUHU YIpABICHWS: CTAaOWIU3alMs, CIEKEHHE, NPOrpaMMHOE YIpaBJIEHHE, ONTUMAJIbHOE
yIIpaBJeHHe, SKCTpeMalIbHOE peryaupoBanue. Kiaccudukamus cucreM yrpaBieHHs.

32. JluHamMuueckne M CTaTHYECKHE XapaKTEePUCTHKH CHCTEM YIPaBICHUWS: TIepexoaHas W BecoBas (QYHKIMA M HX
B3aMMOCBSI3b, YACTOTHBIE XapaKTEPUCTUKU. TUIOBbIE AMHAMUYECKUE 3BE€HbS U UX XapAKTEPUCTHKU.

33. TloHsiTHEe 00 yCTOWYHMBOCTH CHUCTEM YNpaBJIEHHs. YCTOWYMBOCTH MO JISMyHOBY, aCHMNTOTHYECKas], SKCIOHECHIHAIbHASL
YCTOWYHBOCTb.

34. VYcToiuuBOCTh JHMHEHHBIX cTalMOHapHBIX cucteM. Kpurepum Jlsnynosa, JIsemapa—Illunapa, ['ypBuma, Muxaiinosa.
Y cTOHYHMBOCTh TMHEHHBIX CUCTEM C 00pAaTHOM CBs3bI0: KpuTepuii HalikBucra.

35. KauectBo mpoIieccoB yIpaBieHHs B JUHEWHBIX OUHAMUYECKHX cHcTeMax. lloka3zaTenu KayecTBa IEpPEeXOTHBIX
mporeccoB. MeTonbl olleHKH KadecTBa. Koppekius cucteM yrpaBiieHHs.

36. Meronsl cuHTE3a OOpaTHOW CBA3HM. OJEMEHTHl TEOpUHM CTaOWIM3alMu. YTpaBlseMOCTb, HaOOAaeMOCTb,
CTa0MIM3UPYEMOCT. [lyalbHOCTh YIIPaBIIsIeMOCTH U HaOJI01a€MOCTH.

37. AHanuTHYeCKO€ KOHCTpyuUpoBaHWe. MneHTUUKanus IUHAMHUYECKHX CHUCTEM. OKCTpPEMaJbHBIE pEryjasTopbl —
CaMOOIITUMH3ALIHA.

38. Kiaccugukamusi TUCKPETHBIX CUCTEM aBTOMATHUYECKOI'O YIpaBlieHUS. Y paBHEHUS] UMITYJIBCHBIX CHCTEM BO BPEMEHHOM
obnacTu. YpaBHEHHUS Pa30MKHYTHIX M 3aMKHYTBIX HMITYJILCHBIX CHCTEM OTHOCUTEIBHO PELIeTYAThIX (YHKIIMH.

39. [uckpernsie cuctembl. ZET-npeoOpa3zoBanue pemeryaTsix (yHKIHMN 1 ero CBOHCTBA.

40. Dnementsl Teopuu Ondypkaruu. OCHOBHBIE BW/BI HEJMHEHHOCTEH B cHCTeMax yrpaBiieHHs. MeTonbl McClenoBaHus
MIOBEJICHUS HETUHEUHBIX CUCTEM.

41. AsrokonebaHus HeIWHEWHBIX cucTeM, oroOpakenune A. Ilyankape. OpOutanbHasi ycToiHyuBOCTh. Teopembl 00
YCTOMYMBOCTH IIpEIENbHBIX IUKIOB: AHApoHOBa—BuTTa, Kenurca.

42. Knaccupuxanusi ONTUMAIBHBIX CUCTEM. 3aJja4y ONTUMAIILHOTO yiipasienus. [Ipuniun makcumyma [ToHTpsiruaa.

HNEPEYEHB BOITPOCOB I10 TPO®UJIIO ITIOJATI'OTOBKHU
27.06.01.02 ABTOMATH3UPOBAHHOE YNPABJIEHHE TEXHOJOTHYECKUMH NMPOLECCAMU U MPOU3BOACTBAMHU
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1. PerynsipHble CUTHajabl M HMX XapakTepucTUKu. OmnpeneneHue peryiaspHoro curHana. OCHOBHBIE THUIBI PETYJSIPHBIX
curHainoB. [lepuonuueckue u HEMPEPHIBHBIE CUTHATIBI.

2. MaremaThuecKkoe OINHUCAaHUE AaBTOMATHUECKUX CHUCTEM. YpaBHEHUs TUHAMUKA M cTaTuku. OmnpejeneHue JIUHEHHON
CTaIlMOHAPHON CHUCTEMBI.

3. Ilepexomnbie mporecchl. Ilepexomuas u BecoBas ¢yHkuuu. HMurterpan [Hroamens. IIpeoOpasoBanue Jlarutaca.
[Nepenarounas ¢yHKIHS.

4. TunoBble TUHAMUYECKHE 3BEHBSI.

5. OOmas xapakTepucTHKa OOBEKTOB CHCTEM aBTOMATHYECKOro yrpasiieHus. [IpuHIUNIBI perynupoBanusa. Kiaccupukarus
CHCTEM aBTOMATHUYECKOro ympaiieHus. OCHOBHBIC CITIOCOOBI COSTMHEHHUS 3BEHBCB.

6. TumoBblie 3aKOHBI PETYIUPOBAHUSI.

7. YcroiuuBoCTh JHMHEHHBIX cucTeM. [loHsTHe ycroWumBocTH W €€ ompeneneHde. OCHOBHBIE BHUJBI yCTOMYHUBOCTH.
Heobxomumoe yciioBue yCTOHYHUBOCTH.

8. AnreOpanveckuii KpUTEpHA yCTOHYMBOCTH. YaCTOTHBIE KPUTEPUU YCTOWYHNBOCTH.

9. VYcroituuBbie U HEYCTOWYUBBIEC 3BE€HBS U coeNMHEHUsI. CUHTE3 YCTONUYHMBBIX CHCTEM.

10. Ouenka 3anaca ycTOHYMBOCTH. AHAJIN3 CUCTEM Ha 3arac yCTOHYHUBOCTH.

11. UccnenoBanue kauecTBa MpolieccoB peryaupoBanus. [lokazarenn kauecTsa.

12. OCHOBHBIE THUITbI HETMHEHHBIX CUCTEM U XapaKTEPUCTHUK.

13. ABTOKOJI€0aHUs. MeTo TOYEUHBIX TPe0Opa30BaHMM.

14. Metopl TUHEapU3allii HETMHEHHBIX CUCTEM.

15. ABTrokomneOanusi. MeTox rapMOHHUYECKOro OaaHca.

16. Y cToHYMBOCTD B MaJIoM, OonbIioM U menoM. Ileporit Metox JIsmyHoBa. Bropoit MmeTox JIsmyHoBa.

17. OcHOBHBIE TOHATHUS UHTETPUPOBAHHON CHCTEMBI YIIPABIICHUS

18. CocTtaB MHTErpUPOBAHHON aBTOMATU3UPOBAHHON CHCTEMBI YIIPaBICHUS

19. ITpyHUIUTIBI TOCTPOEHUSI HHTETPUPOBAHHBIX CUCTEM YIIPABJICHUS

20. OCHOBHBIE CTAJIUU CO3/IaHUSI HUHTETPUPOBAHHOM aBTOMATU3UPOBAHHOM CUCTEMBI YIIPaBIECHUS

21. Opranuzanus NpoeKTUPOBAHNUS UHTETPUPOBAHHON aBTOMATU3UPOBAHHON CUCTEMBI YIIPaBJICHUS

22. ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABJICHHUS TEXHOJIOTMUECKIUMHU MpolieccaMu

23. ABTOMaTU3UPOBAHHBIC CUCTEMBI YIIPABJICHUS THOKMMHU IPOU3BOJCTBEHHBIMU CHCTEMaMH

24. ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABIEHHUS MPEATPUSTUIMHU

25. ABTOMaTH3UpPOBAaHHAS CUCTEMA TEXHOJIOTMYECKOM MOATOTOBKU MPOU3BOICTBA

HNEPEYEHB BOITPOCOB I10 TPO®UJIIO ITOJATI'OTOBKH
27.06.01.03 MaTemaTu4yeckoe MOIeJTUPOBAHUE H ONITUMU3ALMS B TEXHHKE M TEXHOJIOTUsSIX

1. OOmme mOHATHS: MaTeMaTHdeckas MOJeb, aJrOpUTM M TmporpamMMa OBM, BBIYMCIUTENBHBIA SKCHEPUMEHT, JTaIlbl
BBIUHCIIUTENIFHOTO KCIIEPUMEHTA.

2. 3aKoHbI COXpaHEeHHs KaK OCHOBa OOJIBIIMHCTBA MaTeMaTHYecKux moneneil. Kiraccupukaums MateMaTHIeCKUX MOJIENEH.

3. Meroapl mocTpoeHHs MaTeMaThdeckux Mojenedl. OCHOBHBIE NOHATHS HUMHTALMOHHOTO U CTaTHUCTUYECKOTO
MOJICTUPOBAHHUS.

MarteMaTH4YeCKHi annapaT MoAeJIHPOBaHNA - ajJredpa u reoMeTpus

1.  MHoxecTBa, HIOAMHOXXECTBA U ONIEPAaLUU HaJl HUIMHU, CKaJIIpHOE, BEKTOPHOE M CMEIIaHHOE MIPOU3BEIEHHS BEKTOPOB, 1 UX
CBOMCTBa, JEKapTOBa CHCTEMa KOOpAMHAT, MpPeoOpa3oBaHME NPSIMOYTOJBHBIX KOOPAHMHAT, BBIYMCIEHHE IUIOMANed W 00BEMOB,
KPHBBIE U IOBEPXHOCTH, MOJSIPHASI CUCTEMa KOOPMHAT, IMJIMHApUYecKas U cpepruieckasi CHCTEMBI KOOP/IMHAT.

2. Marpunpl ¥ onepanuy HaJl HUMHU, UX CBOWCTBA, OJOYHBIE MATpHIBI, IpsiMas cCyMMa MaTpHll, JIMHEHHAas 3aBHCHMOCTb
CTPOK M CTOJIOIIOB MATpHL, 3JeMEHTapHble NpeoOpa3oBaHMsl MATPHL, OIPENESTUTENN #-TO TOpsAAKA, HUX CBOWCTBA, METOJBI
BBIYHMCIICHHS OIPEeIuTeNel, oOpaTHasl MaTpUIla U PaHT MAaTPHUILbl, UX BBIYMCICHHE W CBOWCTBA, pEIICHUE MAaTPUYHBIX YpaBHEHHH,
TeopemMa 0 0a3UCHOM MHHODE.

3. Cucremsl nuHeiHbIX anreOpandeckux ypaBHeHuid (CJIAY), popmsr 3ammcu CJIAY, xpurepuii coBmectHocT CJIAY,
¢dbopmynel Kpamepa, metonsl pemenus CJIAY, CJIAY ¢ kOMIUICKCHBIMEA K03 duiineHTaMu, ducieHHbie Metonsl pemierust CJIAY,
npsiMbIE U UTepanonHbie Metonsl penienust CJIAY, meron ["aycca u ero ocoOeHHOCTH, METOJ] IPOTOHKHU, METOABI SIkoOu, 3einens,
pocToil ureparyu, Puuapacona u penakcaiyy, CXOJUMOCTbh U CKOPOCTh CXOJUMOCTH CTallMOHAPHBIX UTEPALIMOHHBIX METOJOB.

MarteMaTH4eCKHUii annapaT MoAeJTHpPOBaHuA: AU depeHINATbHOe HCHUCTICHHE

1. Merpuueckue MpOCTPaHCTBA U MX HEIIPEPHIBHBIE OTOOPaXKEHUsI, XapaKTePHbIE TOYKU MHOXKECTB, OTKPBITHIE, 3aMKHYTHIE
U KOMIIAaKTHbIE MHOXKECTBA, CBOWCTBAa HEMPEPHIBHOI'O OTOOPa)KEHWS MHOXECTB, JIMHEWHO CBS3HbIE MHOXKECTBA, PaBHOMEpHas
HETPEPBIBHOCTS, MpeZie] 0TOOPaXKeHUs] METPUUECKHUX IPOCTPAHCTB, €ro CBOWCTBA U NMPHU3HAKHU CYILIECTBOBAHMUS, TIOJIHOE METPHIECKOE
MIPOCTPAHCTBO, MPUHIIHIT CKUMAIOIINX OTOOPaKEHUI.

2. JlelictBuTenbHble (YHKIHMU ACHCTBUTEIHHOTO IMEPEMEHHOro, (QYHKIMS U ee rpaduk, crocoObl 3amaHus (QYHKIMH,
OCHOBHBIE DJIEMEHTapHbIe (PYHKIIUH, YUCIOBBIE MOCIIEAOBATEILHOCTH, UX TPEAEIbl, CBOMCTBA CXOJSIINXCS TOCIEI0BATENLHOCTEH,
MIPU3HAKKM CYIIECTBOBAHUS IpeJesa IMOCIeA0BaTeIbHOCTH, Npeaed (pyHKIMU B TOYKE W €ro CBOMCTBA, OJXHOCTOPOHHHUE MpENEINbl,
MIPU3HAKK CYIIECTBOBAHUS IIpe/esia, CBOMCTBAa (DYHKIMH, UMEIOIINX KOHEYHBIH Mpe/es, 0ECKOHEUHO MaJble U OECKOHEYHO OOJIblIne
(GyHKIMHU, TIpesieNl CIOKHON (YHKIUH, /1B 3aMeyaTelbHBIX Npeiena, SKCIIOHEHTa, HaTypallbHbIe JIorapu(Mbl U TunepOoiInyecKue
(YHKIMH, HENPEPHIBHOCTh (DYHKIMH B TOYKE, CBOWCTBA (DYHKIIMH, HEMPEPHIBHBIX B TOUKE, OJHOCTOPOHHSISI HEMPEPHIBHOCTh, TOYKU
pa3pbiBa, CBOWCTBA (DYHKIIHI, HEPEPHIBHBIX B IPOMEXKYTKE, HEMPEPHIBHOCTH OCHOBHBIX 3JIEMEHTApHBIX (DYHKIMHA, HEPEPBIBHOCTD U
Ppa3pbIBbI MOHOTOHHOM (D)YHKIMH, AaCHMIITOTHYECKOE TIOBe/IeHHE (PYHKINH.

3. Tlpou3BomHas (YHKIMH €€ MEXaHWYECKHH W T€OMETPUYECKHH CMBICI, KacaTellbHas W HOpMaslb K IUIOCKOH KPUBOH,
MIPOU3BOJIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIWH, OJJHOCTOPOHHHE KOHEYHBIE U OECKOHEYHbIE TIPON3BOIHbIE, TN PEPEHIIPYEMOCTh
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(GyHKIMK, HenpephIBHOCTH quddepeHnmpyeMoit (yHKIMH, npaBuwia nuddepeHnnpoBanus (QyHKIMH, MPOM3BOAHAS CIOKHOU M
oOpaTHOH (yHKIMHY, TPOM3BOAHAS (PYHKIUH, 33a1aHHOH TapaMeTpryeck, TuddepeHIrpoBaHNe HESIBHBIX ()YHKIIUH.

4. JluddepeHnman u ero reoMeTpU4eCKUil cMbIC, TUddepeHIran cIoKHOH (QYHKINH, HHBAPUAHTHOCTH (POPMBI 3aITHCH
muddepennmana, ucronb3oBanue AuddepeHnnana B NpUOIMKEHHBIX BBIYUCICHHUSX, MPOU3BOJIHbIE M AU PEPSHIMATbl BBICIINX
TIOPSIZIKOB, OCHOBHBIE TeopeMbl qud(hepeHnnarIb»HOro ncuuciienus, TeopemMa Jlarpamka u opmynia KOHEUHBIX MTPUpAIIEHHH, TeopeMa
Komm, npaBuno bepuymnu — Jlonurans, mHorowreH Telinopa u ¢popmyna Telinopa, paziudHbie MPEACTaBISHUST OCTATOYHOTO YJIeHA
¢dbopmyner Teiinopa, Gpopmyna MakjiopeHa, BBIUHCICHHE MPEACIOB IpHu mHoMmoliu ¢Gopmynibl Teinopa, HCIoab30BaHUE (HOPMYIIBI
Teiinopa B pUOIMKEHHBIX BEIYUCIICHUSX, YCIIOBUS BO3PACTaHUS U YOBIBaHUS (DYHKITHH.

5. DkcrpemyM (yHKIMH, HEOOXOIUMBIE W JOCTATOYHBIE YCIOBHS CYIIECTBOBAHUS OJKCTpeMyMa, HauOonbliee |
HavMeHblIee 3Ha4eHHs (YHKIMHA B MPOMEXYTKE, YCIOBHUS BBINYKIOCTH (PYHKIIMH, TOUKH Iepernda, olmias cxema HCCIeJOBaHHS
(GyHKIIMM M TIOCTpoeHHe ee Tpaduka, 0COOEHHOCTH HCCIIeAOBaHUS (DYHKLMH, 3a/JlaHHBIX IapaMeTPUYECKH, BEKTOpHAas (QYHKIUS
CKJISIPHOTO apryMeHTa, IUIOCKHE KpPUBBIE, KPHBH3HA IUIOCKOH KPHBOM, SBONIOTA M DBOJBBEHTA IUIOCKOH KPHBOHW, KpPHUBWU3HA W
Kpy4eHHe IPOCTPaHCTBEHHOMN KpUBOH, (hopmyinsl Dpene.

6. VHTepmomupoBaHMe W YHUCIeHHOE AU(QepeHIUpOBaHNe, JIMHEHHAs WHTEPHONALMS, KBaApaTW4Has HWHTEPIOJSINS,
MHTEpIONALMOHHBIA MHOTOWIeH Jlarpamka, WHTEpHONAIUOHHBIH MHOrowIeH HploTOHa, MHTEPIIONMPOBAHUE C KPATHBIMH Y3JIaMH,
yucieHHoe AupepeHIupoBaHle, HHTEPIOIUPOBAHUE CIUIAHHAMM, peIIeHWEe HEeTUHEHHBIX YpaBHEHWH, OTAEIeHHEe KOpHeu
anreOpauyueckux ypaBHEHMH, YHCIICHHbIE METOAbl YTOYHEHHWs 3HAYeHHs KOPHS, METOJ IIPOCTOH uTepanuu, MeToa HeioToHa,
KOMOMHHUPOBAaHHBIE METOJIBI.

7. @OyHKOMM MHOTHX TEPEMEHHBIX, Mpenes U HeNnpepbIBHOCTh (DYHKIMM MHOTHX TEPEMEHHBIX, JIMHUU U TOBEPXHOCTH
pa3pbiBa, HEMIPEPHIBHOCTH 10 YaCTH MEPEMEHHBIX, CBOWCTBA (DYHKIIMI MHOTHX NEPEMEHHBIX, HEMIPEPhIBHBIX HA KOMIIAKTaX, YaCTHbIC
MIPOU3BOJIHBIE U UX TEOMETpPHYECKass MHTEPIIPEeTanusi, HeOOXOAUMbIE U JOCTATOYHBbIE YCIoBUS Aud(depeHInpyeMocTH (yHKIHA
MHOTUX NEpPEeMEHHBIX, nuddepeHInpyeMocTh CIoXHON QyHKIuH, auddepeHnuan GyHKIUN MHOTUX NEPEMEHHBIX, ITPOU3BOIHBIE U
nmuddepennmans BeICnX HopsakoB, Gopmyna Teitnopa.

8.  JuddepeHunansl B NpHOIMKEHHBIX BBIUUCICHUSX, TEOPEMBbI O HESIBHOW M OOpaTHOW (YHKIMSX, MTPOM3BOIHAS IO
HAIpaBJICHUIO, TPAIUCHT, KacaTellbHas INIOCKOCTh U HOpMallb, KacaTellbHasi 1 HOpMaJlb K KPHUBOH Ha INIOCKOCTH, 9KCTPEMYM (YHKIHH
MHOTUX TIEPEMEHHBIX.

9. HeoOxoauMoe M NOCTATOYHOE YCIOBHS HKCTpEMyMa, HCCieloBaHHe (YHKIHMHA Ha JKCTPEMYM, YCIOBHBIH SKCTPEMYM,
HEOOX0ANMOE H JOCTaTOYHOE YCIOBUSI YCIOBHOTO SKCTPEMYMa, HAXOXK/IeHHE HanOOJbIIEr0 M HAMMEHBIIEr0 3HAYCHHUH.

10. YwucneHHble METOIBI PEIICHHS CHCTEM HEJIMHEHHBIX YpaBHEHHI, MTepallMOHHBbIE METOMABI pelieHus, Meron HeioToHa,
po0JIeMa rI100aTbHON CXOIUMOCTH.

11. HarepnonupoBanue (QyHKIMH MHOTHMX MEPEMEHHBIX, MHTEPHONISIHOHHBIEC CIUIAMHBI IEpPBOW CTENEHH, OWIHHEHHBbIE
WMHTEPIONALUOHHBIE CILIaHHBI, ONKYOUYeCKHe CIUIaiHBI IBYX IIEPEMEHHBIX, IIPHOJIMKEHNE KPUBBIX M TOBEPXHOCTEN.

MaTemaTH4ecKHii annapaT MoIeJINPOBAHMS: HHTETPAJIbHOE HCYHCTIEHNE

1. HeonpenenenHslii HHTErpas, nepBooOpa3Hasi U HEONpeeJeHHbIH UHTErPall, UX CBOWCTBA, HHTETPUPOBAHHE TIOJCTAHOBKOMN
W 3aMEHOW IepEeMEHHOro, HMHTEIPUPOBAaHHE IO YAaCTSAIM, HHTETPUPOBAHUE pPalMOHAIBHBIX IpOOEH, METOIbl WHTErPHPOBAHHMS
MppalMOHAIbHBIX BEIPAKEHHH, ONPEAEIeHHbIH HHTErpaj, CyMMBI U HHTerpaiisl J{apOy.

2. OcHOBHBIE CBOMCTBA OIPENECIECHHOIO HHTETpajia, TEOPEMbl O CPEAHEM 3HAUCHHH Ul OINPEAEICHHOrO MHTErpaina,
OIpe/IeTICHHBI MHTErpall C MepeMEHHBIM IIPEAEIOM U €ro CBOMCTBA, HECOOCTBEHHBIE MHTETpallbl, HHTEIPAIBI MO OECKOHEUHOMY
MIPOMEXYTKY U OT HEOIPaHUUEHHBIX (PYHKIHUH, UX CBOMCTBA. a0CONIOTHAS ¥ YCIIOBHASI CXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

3. HHurerpainsl, 3aBUcAIINE OT TapameTpa, quddepeHIpoBaHie U HHTErPUPOBAHUE HHTETPAIIOB 0 TIapaMeTpy, paBHOMEpHas
CXOJUMOCTh HECOOCTBEHHBIX HHTETPAJIOB. NMPU3HAKH PAaBHOMEPHOHW CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB, HENPEPHIBHOCTH U
muddepeHmpyeMocTh HeCOOCTBEHHBIX MHTETPAIIOB MO MapaMeTpy, MHTErpUpOBaHHE HECOOCTBEHHBIX MHTETPANIOB IO MapaMmerpy,
DiinepoBbI UHTETPAIBL.

4. TlpunoxkeHus omnpenereHHOro HHTerpaa, JUIMHa KPUBOH, TUIOMa/lb INIOCKOH (hUTypBl, 00beM Telna, IIIOomanb MOBEpXHOCTH,
BBIYHMCIIEHHE MacC ¥ MOMEHTOB HMHEPIMH, CTaTHYECKHE MOMEHTHI M KOOPJIMHATHI LIEHTpa Macc, paboTa, SHEPrHs, CHia JaBJICHUS,
YUCIIEHHOEe MHTETpUpOBaHue, GopMyna Tpanenui, Gpopmyna napadoi, GopMyisl IPsIMOYTOIBHUKOB, HCIOIb30BAaHUE MHOTOYJIEHOB
BBICHINX CTerneHel, KkBanpaTypHas Qopmyna ['aycca, oleHKa MOTPENIHOCTH YHCIEHHOTO HHTETPUPOBAHUS, IPHOIMKEHHOE
BBIYHCIIEHHE HECOOCTBEHHBIX HHTETPAJIOB.

5. Kparnble (nBoiiHble, TpPOHHBIE W JAp.) WHTETPajbl, 3a/aud, MPHBOIINE K IOHATHIO KPAaTHOTO WHTErpajia, YCIOBHUS
CYIIECTBOBAHUSI KPAaTHOI'O MHTErpalla, KIacChl MHTErPUPYEMbIX (YHKIWH, CBOMCTBA KpaTHOTO HMHTErpalla, TEOPEMBI O CpEeIHEM
3HAQYEHWU JUIs KPAaTHOTO WHTErpaja, BBIYMCICHUE KPAaTHBIX WHTETPAJIOB, KPHUBOJIHMHEHHBIE KOOPAWHATHI, 3aMEHa MEPEMEHHBIX B
KpaTHOM HWHTerpaie, IMHAPHYECKHE U cepryeckue KOOpMHATHI, HEeCOOCTBEHHBIE KPaTHbIE MHTErpalibl, MIPUIIOKEHUS KPAaTHBIX
WHTETPajoB.

6. UucieHHOE WHTErpUpPOBaHUE, WCIIOIb30BAHHE ONHOMEPHBIX KBaJpaTypHBIX (OpMYJ, KyOaTypHble (QOPMYIIHL,
MHOTOMEpHBIE Ky0aTypHble (POPMYJIBI, METO/ CTATUCTUUECKHX HCIBITAHUH, BBIYHUCICHUE KPATHBIX MHTErPaJIOB METOJIOM MOHTe-
Kapno, kpuBOnMHEHHBIE WHTErpajbl, MX CBOMCTBA, YCJOBHUS CYIIECTBOBAHHS M BBIYMCIEHUE, MEXaHHYECKUE IPHIOKEHHS
KPUBOJIMHEHHOI0 MHTErpaa IepBoro poaa, popmy:a I'puna.

7. TloBepXHOCTHBIE MHTETPAIbI U UX NpuiioxkeHus, popmyna CTokca, YCIOBUsS HE3aBUCUMOCTH KPHBOJIMHEHHOTO MHTErpaja
BTOPOr'0 poJia OT IIyTH MHTETPUPOBAHUA B IPOCTPaHCTBE, hopmyna Octporpanckoro — [aycca.

8. DyeMeHTHl TeOpuH MOJs, CKAJSIPHBIE M BEKTOPHBIE ITOJIsSI, BEKTOPHbBIE JIMHUH, IMOTOK BEKTOPHOIO IOJSI U JUBEPreHINS,
LUUPKYJIANUS BEKTOPHOTO IOl M POTOp, NMPOCTEHIINE TUIBI BEKTOPHBIX IIOJNIEH, omepaTop [ aMuiIbTOHA, NpaBwia AEHCTBUMA C
omneparopoM I'aMuibToHa.

Judpdepenumaibabie ypaBHeHUS
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1. Teopema cymiecTBOBaHHsI M €IMHCTBEHHOCTH pemieHus (Teopema Komm), olleHKa pa3HOCTH PEUICHUH JBYX ypaBHEHHH,
HeTpepbIBHASI 3aBUCHUMOCTb PELICHUS] OT Ha4YaJbHBIX YCJIOBUH WM MapaMerpa, U30KIMHBI U MX HCIOJNB30BaHUE JUIS MPUOIMKEHHOTO
MMOCTPOCHMS HWHTETPAIbHBIX KPHBBIX, AuddepeHIuanbHble ypaBHEHUS TIEpBOro mopsaka, auddepeHIuanbHble YpaBHEHUS C
pa3fensonrMICcs TIePEMEHHBIMH, OJHOPOIHbIE M KBa3HOJHOPOJHBIC YpaBHEHUs, YpaBHEHHs B TNOJNHBIX IU(QepeHIraiax,
HMHTETPUPYIOMINHA MHOXHUTEb, JHHEHHBIC TU(QepeHIMaIbHbIC ypaBHCHUS ITEPBOIO IMOpSIKa, ypaBHeHUs bepHymm u Pukkary,
0co0bIe TOukH U 0coObIe pemerus OJ1Y mepBoro nopsaka, ypaBHEHUs, HE pa3pelIeHHbIC OTHOCUTEIBHO MPOU3BOIHON, OCOOCHHOCTH
coctaBienus U epeHInalbHbIX YPaBHEHUH B IPUKIIAJIHBIX 3aa4ax.

2. Cucrembl 0OBIKHOBEHHBIX AU( P epeHIINaIbHBIX YpaBHEHHH, 3a1a4a 1 TeopeMa Ko, yactHoe 1 o0liee penieHns: CUCTEMBbI
nmuddepeHImanbHbpIX YpaBHEHHUH, OI[EHKa pa3HOCTH JBYX pelleHHH, Teopema Kol o cylniecTBOBaHHU M €IUHCTBEHHOCTH PEICHUs
ypaBHEHHsI BBICIIETrO TOPSAKA, CIIydad MOHIDKEHUS MOPSJIKA, CUCTEMbI JIMHEHHBIX AU (epeHINaIbHbIX ypaBHEHNH, ONpeIeTHTeNb
BpoHckoro, ¢pyHIaMeHTaIbHas cucTeMa pemieHui, popmyna Octporpaackoro — JInyBuLis.

3. TeopeMsbl 0 CTPYKType OOIIEro peleHus: OMHOPOAHON U HEOJHOPOIHOM CHCTEM, METOM BapUallMX IMOCTOSHHBIX, (hopMysia
Komm, cucrema nuHeWHBIX AU(pQPEpEeHIINATBHBIX YPABHEHUH C TOCTOSHHBIMH KO3((QHIMEHTaAMHU, XapaKTEPUCTHUECKOE YpaBHEHHE
CHCTEMBI, HaxOXXJeHHE (YHIaMEHTAIBHOM CHCTEMBI PEUICHHH B CiIydae Pa3UYHBIX KOPHEH XapaKTepUCTUYECKOrO YpaBHEHWS,
CTpYKTypa (yHIaMEHTAIBHON CUCTEMBI PEIIEHUH B Clydae KpaTHBIX KOpHEH, JuHelHble nudQepeHnaibHble YpaBHEHHS BBICIIUX
TIOPSZIKOB, CBEICHUE K JMHEHHOW CHCTEMeE, ONpeNeNuTeNb BpPOHCKOro M CTPYKTypa OOLIEro pEelleHHs OJHOPOJHOTrO YpaBHEHWUS,
o0l1ee perieHre HeOTHOPOTHOTO YpPaBHEHHSI.

4. Merop Jlarpanka BapHaliy MMOCTOSHHBIX, TIOHIKEHUE TIOPSIIKA JTMHEHHOro MU QepeHaIbHOr0 ypaBHEHUS, JTMHEHHBIE
nmuddepeHmanpHple ypaBHEHHS C MOCTOSHHBIMU KO3 duieHTaMu, ciydail pa3iMndHbIX KOPHEH XapaKTepUCTUYECKOrO YpaBHEHUS,
¢dopmyna capura, ciaydail KpaTHBIX KOPHEH XapaKTepUCTUUESCKOr0 YpaBHEHUS, YypaBHEHUs Diinepa, Jlarpanxka, YeOblera, CTpyKTypa
YaCTHOTO PEIIEHHs] YPaBHEHHUS C IOCTOSIHHBIMH KO3((HUIIMEHTaMH U CHIEIUAIbHON MPaBOi YacThIO.

5. DJeMeHThl TEOpHH YCTOMYMBOCTH, YCTOWYMBOCTH CHCTEMBl JIMHEHHBIX Jud(depeHIraNbHbIX YpaBHEHUH, TeopeMbl
JlsimyHoBa 00 ycTOWYMBOCTH MO TEpPBOMY MNpuUONMKeHHI0, (QyHKuuu JlsmyHoBa, Teopembl JlsmyHoBa 00 YCTOHYMBOCTH W
aCHMIITOTUYECKON YCTOMYMBOCTH, TeopeMbl YeraeBa u JIsmyHOBa O HEYCTOMYMBOCTH, OcOObI€ TOYKM Ha (ha30BOW IUIOCKOCTH,
(ha3oBbIli TOPTPET CHUCTEMBI, MaTeMaTH4ecKas MOJIeJb COCYLIECTBOBAHMS JBYX IIONMYJSIMHA, KpaeBble 3aladd Juis
muddepeHnansHOro ypaBHEHHsI.

6. JluneliHas kpaeBas 3ajaya, CBeJeHUE ee K 3ajade Komw, mpumepsl pelieHrs KpaeBod 3ajayu, MpUOIMKEHHBIE METO/bI
pemeHust TUQQepeHINaTbHBIX YpaBHCHUN, WHTErprpoBaHue MU GEpeHIINaIbHBIX YPaBHCHHH IPH IMOMOIIX CTEICHHBIX PSJIOB,
METO/I ITOCJIEeI0BATEIbHBIX TPUOIKEHUH, METO] TIoMaHbIX Jitnepa, meros Pynre — Kyrtel, muddepenimansabie ypaBHEHHS IEPBOTO
NopsZiKa € YaCTHBIMU TPOM3BOAHBIMH, JIMHEHHOE IuddepeHaibHoe ypaBHEHHE, YpaBHEHHs XapaKTepHCTHK, 3aaadya Korw,
KBa3winHelHoe nuddepeHnnansHoe ypaBHEHHE.

7. 3amaun MareMaTuueckod ¢u3MKH, Kiaccudpukanus nuddepeHnranbHpIX ypaBHEHUH B YaCTHBIX MTPOM3BOJIHBIX BTOPOTO
TOpsZIKa, OCHOBHBIE YpaBHEHHUS MaTeMaThdeckod ¢u3uku, meron Dypbe, OCHOBBI METOAa KOHEYHBIX pa3HOCTEH, MOHSATHE O
CETOYHBIX METO/AaX, allpOKCUMAaIKs MPOU3BOIHBIX KOHEUHBIMU Pa3HOCTSIMHU, ITPOCTEHIIINE Pa3HOCTHBIE CXEMBbI, OCHOBHBIE MTOHSTHS
METOo/Ia KOHEYHBIX DJIEMEHTOB M METO/Ia TPAHUYHBIX JIEMEHTOB, TUIIBI KOHEUHBIX JIEMEHTOB, IPaHMYHbIE HHTErPaJIbHbIE YPaBHEHHUS,
CHOCOOBI aNMpoKCUMAIMK (YHKIUI Ha TpaHULE.

Panmb1 n 3j1eMeHThI (PyHKIMOHAJBHOTO AHAJTH3A

1. YucnoBsie psipl, HEOOXOAMMBIH MPU3HAK CXOJUMOCTH DSIIOB, CBOWCTBAa CXOMASIIMXCS PSJIOB, NPH3HAKU CPaBHEHUS
3HAKOIOJIOKUTEIBHBIX PSIOB, UHTETPAIbHBIN NpU3Hak cxoguMocTy Komm m mpusnak [lanamOepa, pamukaibHbId rnpusHak Ko,
a0COJIIOTHASI U YCIIOBHASI CXOAMMOCTH, 3HAKOUEPEAYIOIUecs: psbl, Mpu3Hak JIeiOHna, yMHOXKEHHE PSI0B, (YHKIMOHAIBHBIE PSIIBL,
CXOIUMOCTh (DYHKIIMOHAJIBHBIX ITOCIE0BATENBHOCTEH U PSIOB, PABHOMEPHAsI CXOMMOCTh (DYHKIIMOHAIBHBIX I1OCIIE0BATEIBHOCTEN
U pAIOB, CBOICTBa PaBHOMEPHO CXOISAIIMXCA PSIOB, KOMIUIEKCHBIE CTENEHHBIC PAAbI, NEHCTBUTEIbHBIE CTENEHHBIE DPSIbI, PAI
Teiinopa, pa3noxeHue sneMeHTapHbIX GyHKIMN B psix Teitnopa, IpUMeHEHUEe PSIO0B B IIPHOIMKEHHBIX BEIYMCICHHSIX.

@OYHKIUH KOMIUIEKCHOTO NepeMeHHOr o

1. KomriekcHasi TIockocTh, anredpandeckas U TPUTOHOMETpHYECKask OPMBI 3allMCH KOMIUIEKCHOTO YHCIla, OECKOHEYHO
yhoajieHHas Todka, cdepa Pumana, mMoCIeqOBaTENbHOCTH M DSAAbl KOMIUIEKCHBIX YHCEN, CTENEHHBIE PsIIIbl, KPYr CXOAMMOCTH,
JIBYCTOPOHHHI CTETIEHHOW psiJ, (YHKIMH KOMILIEKCHOIO HEPEMEHHOro, Tpelell M HEeNpPepbIBHOCTh (PYHKIMH KOMIUIEKCHOTO
MIepeMEHHOr0, dJIeMEHTapHbIE (DYHKIIUH KOMILIEKCHOI'O IEpEMEHHOT 0, Jorapupmideckast GyHKIHs, 0OpaTHbIE TPUTOHOMETPUIECKHE
¢ynkimu, audpdepeHnrpoBanie (QYHKIUH KOMIUIEKCHOTO THEPEMEHHOr0, MPOW3BOAHAS (YHKIMM KOMIUIEKCHOTO IEPEMEHHOIO,
HEOOXOAMMBIE U JOCTaTO4HBIE YyciuoBus muddepeHIMpyeMocTy, mpaBwia AUGQGepeHIUpoBaHus (QYHKIUH KOMILIEKCHOTO
MIEPEMEHHOTO.

2. Awnanutuueckne (YHKIUH, T€OMETPUYECKHH CMBICH apryMeHTa W MOJIYJs NPOHM3BOAHOW, TeOpeMa O €JIMHCTBEHHOCTH
aQHAJUTUYECKON (DYHKIMH, BOCCTAHOBJICHHE aHAIUTHYECKOW (PYHKIMH 1O ee JEHCTBUTENbHOW WIM MHHMOW YacTH, MOHSATHE 00
QHAJUTUYECKOM TIPOAOJDKEHHH, WHTErpUpOBaHME (QYHKIHMH KOMIUIEKCHOTO II€PEMEHHOr0, HHTErpajbHble TeopeMbl Ko,
HE3aBHCUMOCTh MHTETpaJla OT yTH UHTerpupoBanus, Gpopmyna HetoTona — JleiiOHuna, narerpaibpHas Gopmyna Komm.

Bapnaunonﬂoe HCYHUCJICHHUE U OITUMAJIBHOC YIIPABJICHUE

1. Banaqn, MMPpUBOAAIINE K BapUallMOHHBIM HpO6J'IeMaM, OCHOBHBIC JIEMMbI BapHallMOHHOI'O HWCYHCJICHHS, BapUallMOHHBLIC
3aga4u C q)HKCI/IpOBaHHHMI/I rpaHullaMu, HpOCTeﬁmaﬂ 3aava BapuallMOHHOI'O UCYHUCIICHMS, (byHKL[I/IOHaJ'II)I OT HCCKOJIBKHX (byHKLIHﬁ,
(1)yHKHI/IOHaJ'H>I C IPOU3BOAHBLIMHU BBLICHICI'O IIOpAAKA, (byHKL[I/IOHaJ'H)I oT (byHKLII/Iﬁ MHOTuX II€PEMEHHBIX, KaHOHUYECKUH BUJ
ypaBHeHI/Iﬁ 3171J1epa, BapHuallMOHHBIC 3a1a4u C MOABMIKHBIMU I'paHUIaAMH, 3aJa4a C IMOABMIKHBIMU KOHIIAMH, 3adavda C NOJABUKHBIMU
IrpaHULIaMU.

2. 3az[aq1/1 Ha yCJ'IOBHLIﬁ OKCTPEMYM, OCHOBHLIC THUIIBI 3aJia4 Ha yCJ'IOBHBIﬁ OKCTPEMYM, HeO6XOI[I/IMBIe YCJIOBUA B 3aJayc
J'IarpaH>I<a, HEOGXOZ[I/IMI)IC YCJIOBUA B I/I3OHepHMeT’pI/I‘IeCKOﬁ 3a1a4c, NPpUHOUIT B3AUMHOCTH B U3OINCPUMCTPHUICCKUX 3aJadax, 3aaavda
BOJ'H)Ha " 3aJada Maﬁepa, JOCTAaTOYHBIC YCIIOBHA SKCTpEMYyMa.
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3. TlocTaHOBKa 3agaud ONTHUMAJBHOTO yIpaBieHus, 3agada Jlarpamka B ¢opme IIoHTpsrHHA, HEKOTOpBIE 3a7adyd C
OrpaHUYCHUAMU B KJIACCUYCCKOM BapHUAllMOHHOM MCYHCJICHUHU, JIMHEHHBIE 3aaa4d  OITUMAJBHOI'O YyHpaBJICHUA, HpI/IHHI/IH
MaKCuMyMma, 3agada 6BICTpOI[eI>iCTBPIH, JIMHEHHAs 3aza4da OlIITUMaJIbHOI'O 6BICTpOﬂ6ﬁCTBHH, 3aa4a CUHTE3a yIIpaBJICHUA.

4. MCTO[[ JAVUHAMHWYCCKOI'0 MpOorpaMMHUpOBaHus, MPHUHOWIT ONTUMAJIBHOCTHU, YPAaBHCHUC BeJ'IJ'IMaHa, YpaBHCHUE bennmana B
3aga4e 6BICTpOI[eI>iCTBPIH, CBA3b METOZId AMHAMHWYCCKOT'O IpOrpaMMHUpPOBaHUA C IIPUHIIUIIOM MaKCUMyMa.

5. HpHMLIe MCTOAbl BapHAllMOHHOTO HCYUCIICHUA, q)OpMyJ'H/IpOBKa BapHallMOHHBIX 3aJad, OIICpaTOpHOC YpPaBHCHHUC,
BapHuallMOHHOC YPAaBHCHUC, IMPUMEPLI NOCTPOCHUA q)yHKL[I/IOHaJ'Ia 0 BapUAllMOHHOMY YPAaBHCHUIO, HCCICAOBAHUE BBIITYKIIOCTH
(byHKHI/IOHaJ'Ia, MCTOAblI PCIICHUA BapHAallMOHHBIX 3ada4, MHWHUMU3UPYIOHIUEC I10CIICA0BATCIBHOCTU, MCETOIBI HpI/IGHI/I)KeHHOFO
PCUICHUA BapHUallMOHHBIX 3aJa4.

HNujpopmanuoHHbIe TeXHOJIOTHH

1. TlondTre anropuTMa M €ro CBOMCTBA, CpPEACTBA 3alMCH aJTOPUTMOB, OCHOBHBIE aJTOPUTMHYECKHE KOHCTPYKLIUU
(cenoBaHue, BeTBIIEHWE, BBIOOp, LHKI), CTPYKTYpa W NPHUHIUIBI opraHu3aimu OBM, cTpykTypa AaHHBIX (MacCHBBI, 3allUCH,
00beAMHEHNS ), CIIOCOOBI OpPraHU3AIMH ITAHHBIX (JINHEHHBIE, CIIMCKH, CTEKH, JIEPEBbs), AITOPUTMbI COPTHPOBKH, aJITOPUTMBI ITOUCKA.

2. SI3BIKM TPOrpaMMUPOBAHMS U METOZBI TPAHCISIMU (KpaTKasi XapaKTepUCTUKa si3bika [lackaib, KpaTkash XapaKTepHCTHKa
s3bika Cu (Cut+), IpUHIUIBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMUPOBaHUS (MHKAIICYIISALMS, Haclel0BaHue, noiauMopdusm),
THUIIBI TPAHCISITOPOB (KOMITMIIITOPBI U HHTEPIIPETATOPBI), OCHOBHBIE (Da3bl KOMITHIISIINH).

3. IlpuxiagHOE U CHCTEMHOE IPOrpaMMUpPOBaHUE (TEKCTOBBIN mporeccop Word 1 ero BO3MOXXHOCTH JUIsl pabOThI C TEKCTOM,
aneKTpoHHbIe Tabmuibl Excel M MX BOZMOXHOCTH, pean3alys JeI0BOH 1 WLTocTpaTuBHON rpaduku Ha [1K, makeTs! nmpukia HbIX
Iporpamm Jijisl HAy4HbIX M HHKeHepHbIX pacyeroB MathCAD, MatLab u nx BO3MOXHOCTH, OCOOEHHOCTH METO/IOB MCKYCCTBEHHOTO
uHTeIUIeKTa ¥ ux peanusaims Ha [IK, ocHoBHbIe (yHKIMM onepaumuoHHol cuctemsbl [1K, opranuzaims onepatuBHoN mamstu I1K,
opraHuzays u padora BaemHed mamstu [1K, pabora D9BM B MyJIbTUIIPOrpAaMMHOM PEKUME.

4. ba3bl JaHHBIX ¥ 9KCIEPTHBIE CUCTEMBI (TaONuIbl B Access M paboTa HaJl HUMH, (yHKIMOHAIFHOE Ha3HAUSHUE 3aIIPOCOB U
pabora ¢ HuMu B Access, (QyHKIMOHAJIbHOE Ha3HaueHue (GopMm M pabdoTa ¢ HUMHU B Access, OTUETHI B Access U padoTa C HUMH,
(yHKIIMOHABHOE Ha3HAaYeHHE MaKpOCOB U paboTa ¢ HUMH B Access, METO] JIOTMYEeCKOr0 MPOrpaMMHPOBAHUS, CXEMa WCUUCICHUS
nornueckuit npeaukaros Ha s3bike [IPOJIOI, ocobennoctn nporpammupoBanust Ha si3bike [TPOJIOIT, MexaHM3MBI TIOMCKA LETH TPH
npsIMOM ¥ 0OpaTHOM LENOoYKax paccyXIeHHH B MPOAYKIIMOHHBIX 3KCIEPTHBIX CHCTEMaX, METOAbI aHAIN3a TEKCTa IpU OOILICHUH C
KOMIIBIOTEPOM Ha €CTECTBEHHOM SI3BIKE.



OI'BOY BO «TI'TY» [Ipuem 2018 Bricuiee o6pa3oBanue [IporpaMmMbl aciupaHTypbl
NEPEYEHDb BOITPOCOB 1O NPO®UJIIO MOATOTOBKH
27.06.01.04 CrangapTu3amnus 1 ynpapJjieHne KauecTBOM MPOXYKIIUH

1.  Merompl u cpefcTBa U3MEPEHUS JTUHEHHBIX Pa3MepOB.

2. TlpuHuun neHCTBHS W YCTPOKCTBO TEH30PE3MCTOPHBIX JATYUKOB JedopMmanuu. VX NpUMEHEHHE ii W3MEPEHUs
CUJIOBBIX BO3JIEHCTBUI.

3.  CpencrBa uzmepenus temnepaTypbl. OCHOBHBIE BUIbI M IPUHITUITBI JSHCTBUS.

4. Cpeacrsa uzmepenus AaBieHus. OCHOBHbIE BUbI U IPUHIIUIIBI AEUCTBHUSA.

5. OCHOBBI IPAMBIX U KOCBEHHBIX METOJOB U3MEPEHUS BIKHOCTU TBEPBIX U CHIMTYUYUX MATEPUATIOB.

6. TloTeHnMoMeTpUYECKHd METOJl aHalu3a. OJEKTPOAHbIE SUEHKH U CTAaTUYECKUE XapakTepucTHKu pH-meTpoB u
HOHOMEPOB.

7.  TepMOXUMHYECKHH METOJ aHAJIN3a I'a30B.

8.  TepMOKOHIYKTOMETPUUYECKUN METOJ] aHaJIU3a ra3o0B.

9.  OnTHKO-aKyCTHYECKUH MeToJ] 3()(EKT U ero MCIoIb30BaHKE I aHAJIH3a ra30BbIX CMECEH.

10. XpomaTtorpauueckuii METOJ| aHaJIW3a BEIISCTB. YCTPOWCTBO W MPHHIMI JCHCTBHS TIa30BOro xpomarorpada.
KadecTBeHHBIN U KONMUYECTBEHHBIN aHAIN3 10 XPOMATOTpaMMe.

11. Tlonsartue ucnwitanus. llens u 3amaun ucnsitanus. [lporpamMmma UCTIBITAaHUIA.

12. Kiaccudukamus MetomoB wucmbiTanuit. OOBbeKT wuchbiTaHUui. OO0OBEM ¥ METOAWKA HCIBITAHWA. ABTOMATH3AIUSL
HCIIBITAHUH.

13. Crangaprusaius. Llenu cranmaprusanun. [IpaBuia pa3paOOTKu U yTBEPKICHHUS HAITMOHAIBHBIX CTAHIAPTOB.

14. Cucrema opraHoB u CiIyx0 cranmaptusanud B P®. 3agaun u pyukimu [[CM.

15. HamuonanbHbii opran P® no ctanmapTu3anuu, TEXHUUECKUE KOMUTETHI IO CTaHAapTHU3ALINY.

16. Tlpuniumns! craHmapTi3auuy. JJoKyMeHTHI B 00IaCTH CTaHIApTH3AIUH.

17. ®enepanbHeblil 3ak0H «O TEXHUYECKOM peryaupoBaHun». OCHOBHBIE MOJOKEHUS.

18. Tpu chepbl IPUMEHEHUS TEXHHUECKOTO PEr'yIUPOBAHUSL.

19. Tlopsmok pa3pabOTKH, IPUHATHS, U3MEHCHUS M OTMEHBI TEXHHUECKOr0 PEryIaMEHTa.

20. TocymapcTBeHHBIH KOHTPOJIb (HAA30p) 3a COOMIOACHHEM TPEOOBAHUM TEXHUIECKUX PETIIAMEHTOR.

21. CBOWMCTBO MPOJYKIINH, KAYECTBO MPOAYKIIMU U MOKa3aTelb KauecTBa NpoayKuuu. OCHOBHBIE 3TAIbl KBATUMETPUIECKON
OIICHKH.

22. TIpUHIUIBI TOCTPOCHUS JICPEBbEB CBOMCTB KauecTBa. OCHOBHBIC METOIBI OMPEICIeHUS KO DHUIIMEHTOB BECOMOCTH.

23. OcHoBHBbIE (ha3bl pa3BUTHS YIIPABJICHHUS KAYSCTBOM.

24. OcCHOBHBIE 3TaIlbl >KU3HEHHOTO IUKJIA MPOTYKITUH.

25. Tuxn ynyumienuss PDCA u nukn obecniedenus kadectsa SDCA [lemunra.

26. Crpykrypa noxkymentauun CMK. Xapaxrepuctrka rpynn JOKyMeHTallud CUCTEMBl MEHEPKMEHTa KayecTBa.

27. CeMb POCTHIX HHCTPYMEHTOB KOHTPOJIS M YIIPABJICHHUS KAUeCTBOM, pabOTAIOIIHe C YUCIOBOM HH(pOpMAaIIHEH.

28. KauecrtBo. I'paganus, kinacc, copt. TpeOoBanus k kauecTBy. Texaudeckue ycnosus. [leTns (cnmpanb) kauecTsa.

29. Ilenu ¥ TPHUHIUIBI MOATBEPKACHUS COOTBETCTBUA. J[0OpPOBOIBHOE MOATBEP)KACHUE COOTBETCTBUA. OOs3aTeIbHBIC
CepTHU(UKAIMSA U TCKITapUPOBAHNE COOTBETCTBU.

30. Cxemsl ceprudukanmu npoayknuu. CxeMmbl cepTrudUKanmy yeayr. ATrectanus u cepTudukanus nepconana. OCHOBHBIC
3Tambl MPOIETYPH CEPTUPHUKAINU CHCTEM MECHEIKMECHTA KauecTBa.

31. AxkpenuTalys OPraHoB IO CepTUGUKAIMU U HCIIBITATSIBHBIX JJa0opaTOpuii (LIEHTPOB).

32. OcHoBHI IporieccHoro noaxona. CrnennanbHelit npouecc. Llenouka u ceTs IpoueccoB.

33. HWpenTudukanms u mpocieKuBaeMoCTb.

34. Dramsl popmupoBanus, BHeApeHus u noaroropk CMK k ceprudukarmu.

35. Merononorus pemeHus npooieM.

36. IlpuHIUIBI MEHEPKMEHTA KauecTBa.

37. Takruka nocreneHHoro ymyumeHus (Menkux maroB) KAIZEN u TakTuka paaukanbHOTrO yinydnieHus (KpyHMHBIX IIaroB)
KAIRYO.

38. HMHCTpyMEHTHI M METO/IbI MEHEPKMEHTa KaueCTBa, paboTarolye ¢ BepOaabHOM nHpopMaIuei.

39. KoMIuieKCHbIe HHCTPYMEHTBI U METOJbI MCHEIKMEHTA KavyecTBa, pabOTaroIlue KakK C YHCIOBOM, TaKk M C BepOaIbHOM
nHpopmanmen.

40. TIIpouecc mocrosuHoro yny4menus 8 CMK.

41. Tloxazarenu, UCNOIB3YyEMBIE JUIsSl OIICHKH YPOBHS BBIIIOJHEHUS TIpoIlecca.

42. Pe3ynbTaTUBHOCTH U 3PEKTUBHOCTS.

43. Bepudukanys u BaJUIHAAIHMS.

44. Muccus U BUACHUE OpraHM3anuu. [IpUMepHBIH MOpsI0oK pa3pabOTKU MUCCUH, BHICHUS, MOJUTUKU U e B 00acTu
KadecTBa U CTPATErHnYeCKUX IJIaHOB OpraHU3aIUH.

HEPEYEHB BOITPOCOB I10 TPO®UJIIO ITIOJATI'OTOBKHU
27.06.01.05 NudopmManuoHHO-U3MePHUTEIbHBIE U YIIPABJISIIOIIHE CHCTEMBI

JKu3HEHHBIH UK HHPOPMAIIMOHHBIX CHCTEM.

Knaccudukarust nHGOPMAIIMOHHBIX CHCTEM.

Mertoponorus pa3paboTku HHPOPMAIMOHHBIX cucTeM. Meromomorust RAD.
CuHCTeMBI YIPaBJICHUS MPEIIIPUATHEM.

CAN-TEXHOJIOTHH.

SR W=
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SC AD A-cuctemsl.
BcTpoeHHbIE CHCTEMBI.
WurennexryanbHble THPOPMAIIMOHHO-U3MEPUTEIBHBIE CUCTEMBI.
9.  VHTennekTyaibHbIe HH(OPMAMOHHO-YIIPABIISIONINE CUCTEMBI.
10. Dd¢dexTuBHOCTH HHPOPMALMOHHO-U3MEPUTEILHBIX CHCTEM.
11. DddexTuBHOCTH HHPOPMALMOHHO-YIIPABIISIONIMX CUCTEM.
12. Merponorudeckoe odbecriedeHue nHGpOpMaInOHHO-U3MEPUTETBHBIX CUCTEM.
13. Meroabl U TEXHUYECKHE CPEJCTBA KOHTPOJIS U UCTIBITAHUN HH(POPMAIIHOHHO-YIPABIISIONIUX CHCTEM.
14. Merponorudeckas arrectanys HH()OPMaIMOHHO-U3MEPUTENBHBIX CHCTEM.
15. Hudopmanmonnoe odecnedyeHne HHPOPMAIIMOHHO-U3MEPUTEIBHBIX CUCTEM.
16. HudopmanmoHHoe odecnedyeHne HHPOPMAIIMOHHO-YIPABIISIONINX CHCTEM.
17. TlporpammHoe obOecrieueHre HH(POPMAMOHHO-U3MEPUTEIILHBIX CHCTEM.
18. TIporpammHoe oOecricueHre HH(POPMATMOHHO-YIIPABJISIONINX CHCTEM.
19. Meroapl JMarHOCTHKH U UACHTU(UKAINY HHPOPMAIIMOHHO-U3MEPHUTEIBHBIX CUCTEM.
20. Meroapl TUarHOCTHKH U UACHTH(UKAINY HHPOPMAIIOHHO-YIIPABIISIOIINX CHCTEM.
21. becrpoBoHbIE HHTEIUIEKTYaJIbHbIE HH()OPMAIMOHHBIE CUCTEMBI U HH(OPMAIIMOHHO-YIPABIISIONINE CHCTEMBL.
22. BcrpanBaeMble OllepalMOHHBIE CUCTEMBI U ONIepPalliOHHBIE CHCTEMBI PEAIbHOIO BPEMEHHU.
23. TlporpamMMHoO-anmapaTHble KOMIUIEKCHI JJIsi  MH(GOPMALMOHHO-U3MEPHUTENBHBIX CHCTEM U HH(pOPMAIMOHHO-
YIIPaBJISIFOLIUX CUCTEM.
24. Cucrembl HOAIEPKKY MPUHATUS PEIICHUH.
25. CASE-texHonoruu.
26. CALS-texHonoruu.
27. 3amayul JOTUCTHUKHU.
28. Monenu 00beKTOB B MH(POPMALIMOHHO-U3MEPUTENBHBIX U YIIPABIISIOIINX CHCTEMAX.
29. HHbopMalMOHHBIE CUCTEMBI YIPABJICHHS PUCKAMU.
30. HapexHocTh HHQOPMAIIMOHHO-U3MEPUTEIBHBIX U YIPABISIONIAX CHCTEM.
31. 3amwura uadpopmanuy B HHPOPMAIIMOHHO-U3MEPUTEIBHBIX U YIPABISIONINX CHCTEMAX.
32. Dnepreruueckas 3QPEeKTUBHOCTh HHPOPMAIIIOHHBIX CHCTEM.
33. HHTepakTUBHBIE 3IEKTPOHHO-TEXHUYECKHE PYKOBOICTBA.
34. VHTemnekTyalabHbIe HH(OPMAMOHHO-U3MEPUTENLHBIE U YIPABIISIONIAE CUCTEMBL.
35. HHbopManroHHbIE TEXHOIOTUU U HHPOPMAIIIOHHBIE CUCTEMBI.
36. MaremaTnueckoe obecrneueHre HH(HOPMaIMOHHO-U3MEPUTEIBHBIX U YIIPABIISIONINX CUCTEM.
37. IlporpammHOe oOecrieucHre HH)OPMAITHOHHO-U3MEPUTEIBHBIX U YIPABIIAIONIAX CUCTEM.
38. Merononorust NPOEKTUPOBAHUS HH(POPMAIIHOHHO-M3MEPHUTENHHBIX U YIPABJISIONINX CHCTEM.

% = o

CIIMCOK JIMTEPATYPBI U1 IOAI'OTOBKH K BCTYIIUMTEJBHBIM UCIIBITAHUAM

PEKOMEHAYEMAS JIUTEPATYPA 11O HAITPABJIEHU IO IIOATI'OTOBKHU
27.06.01 YnpaBiieHue B TEXHUYECKHUX CUCTEMAX

1. TlepBosBanckuii A. A. Kypc Teopun aBTOMATHYECKOTrO yIpaBiieHus [DiaeKTpoHHbIH pecypc] / A. A. IlepBo3BaHCKuid. —
M.: Jlanb, 2010. -604c. Pexxum nocryna: — ObC «JIanb» http://e.lanbook.com

2. HWsmamnoB A. ®. YucneHHble METOIBI ONTHUMHU3ALMH: ydeOHHK. [DiekTpoHHBIH pecypc]. / A. ®. M3mawnos, M. B.
Comnonos. -M: ®mmatiut, 2008. -320c. DnekTpoHHO-OnbIHOTEeYHas cucteMa «Jlauby». Pexxum moctyna — http://e.lanbook/com

3. Jlecun B. B. OcHOBBI METOJIOB ONTHUMHU3AIKK: y4eO. ocodue. [DnekTponnbii pecypc]. / B. B. Jlecun, 0. I1. JIucoserr —
M: Uzn-Bo: «Jlauby, 2011. -384c. DnekTpoHHo-OnbIuoTeuHas cucrema «Jlanby. Pexxum moctyma — http://e.lanbook/com

4.  MenbnukoB B.I1. Madopmanmonnsie TexHonoruu: ydeOHuk it By3oB / B. I1. MenbHukos. - M.: Akanemus, 2008. - 432

5. Tlonomapes C.B. Ynpapienue kauecTBOM MporieccoB U npoaykimu. B 3-x kd. Ku.1: Beenenue B cucteMbl MEHEIKMEHTA
KauyecTBa MPOLIECCOB B MPOM3BOICTBCHHOM, KOMMEPUYECKOH M 00pa3oBaTelbHBIX cdepax; yueoHoe mocooue / C.B. [Tonomapes, C.B.
Mumenko, E.C. Mumenko u ap.;non ped. n-pa texH. Hayk, npod.C.B. ITonomapeBa. — TamboB: Mzn-so ®I'BOY BIIO «TI'TY»,
2012.-240c.

6. Ilonomaper C.B. VmpaBieHue kadecTBOM ImporeccoB U mpoaykimu. B 3-x kxH. KH.2: MHCTpyMEHTHI U MeETOXbI
MEHEDKMEHTa KauecTBa IPOIICCCOB B IPOM3BOJICTBEHHOMN, KOMMEPUECKOW M 00pa3oBaTelbHBIX chepax; yueOHoe mocoodue / C.B.
ITonomapes, I'.A. Cocenos, E.C. MurtieHko u 1p.;nox peid. a-pa TexH. Hayk, npod.C.B. IlonomapeBa. — Tam60B: U3n-8o ®I'BOY
BIIO «TT'TY», 2012. - 212 c.

7.  VHpOpManuoHHBIE TEXHOIOTHH IPOSKTHPOBAHUS PaHMO3JIEKTPOHHBIX cpeacTB: yueod. [Tocobue mis cryn. Beicur. Yueo.
3aenenuii ¢ rpupom YMO a kauyectBe ydeObHoro mocobus/ FO.JI. Mypomuer, JI.}FO. Mypomues, U.B. Twopun u ap. — M.:
Wz natensckuii neHTp «Akagemus», 2010. — 384 c.

8. Pamnnues I'.I'. 3meputenbHbie HHGOPMAIMOHHBIC CUCTEMBI [ DIIEKTPOHHBIH pecypc]: yued. [Tocodue / I'.I". Pannes. — M.:
Uzn-Bo MI'OY, 2007. — 281 c. — Pexxum nocryna Kk kHHTe: «DIEKTPOHHO-OMOIHOTeuHas cucrema Kunra®oumy.

PEKOMEHAYEMAS JUTEPATYPA IO MPO®UJIIO IOAT'OTOBKU
27.06.01.01 CucTeMHBIIi aHAJINM3 M YIIPABJIeHUE B TEXHUKE M TEXHOJOTHAX
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1. KosznoB B.H. CucreMHslii aHaau3, ONTUMH3AIMS U NPUHATHE perieHuil. YdueOHoe mocobue. C-Ilerepoypr: OOO
«IIpocmext», 2013. - 168c.

2.  BmosuHn, B.M. Teopus cuctem u cucTeMHbIN aHanu3: YueOHuk /B.M. Baoeun, JI.E.CypkoBa, B.A.BanentrrHoB. —M.:
Jamkos u K, 2013. - 644c.

3. Maremarnueckue ocHoBbl Teopuu cucrem/ lynapenko H.A., Hyiis O.C., CepxxanroBa M.B., Caura O.B., Ymakos A.B.
Maremaruueckue ocHOBHI Teopuu cuctem// [lox pen. A.B.Ymakosa. — uzn. 2-e. CI16.: HUY UTMO, 2014. - 292c.

4. Maremartnyeckue METOJIBI TEeopHuu yIIpaBJICHUSL. [TpoGnembr YCTOHYNBOCTH, YIIPaBISIEMOCTH u
nHaomonaaemocti/Emenbsaor C.B., Koposun C.K., Unsun A.B., ®omuues B.B., ®ypcos A.C.// M.: ®usmartaur, 2013.

5. Jsopeuxwuii 1I.C., IBopeukunii C.HU., OctpoBckuii I'.M. HoBbie moaxopl K MPOEKTUPOBAHUIO XUMHUKO-TEXHOIOTHUECKUX
MIPOLIECCOB, aIapaToB M CHCTEM B YCJIOBHUIX MHTEPBaJIbHON HeonpeneneHHocTH// M.: V3narenbckuit om «Cnektpy, 2012. - 344c.

6. AnrtonoB A.B. Cucremuslii ananus. - M. Breiciag mikona, 2008. - 454c.

7. Teopus ontumu3zaimu cuUcTeM aBToMaTHueckoro ympaeineHus / Ilom pen. K.A. Ilymkoma, H.JI. ErymoBa. - M.:
MznarensctBo MI'TY um. H.O. Baymana, 2004. - 742 c.

8. B. . Hoocensues, b. B. Tapacos u ap. TeopeTnueckue 0OCHOBBI CHCTEMHOI0 aHanu3a. - M.: Maiiop, 2006 . -592 c.

9. PeixoB A.C. Monenu 1 METOABI CHCTEMHOI'0 aHaIM3a: MPUHATHE pelieHnit u ontumusanust. — M.: MUCHC, 2005.

10. Teopus aBToMaTuueckoro ynpasienus. Y. 1 u 2 / ITox pea. A.A. Boponosa. M: Beiciias mkona, 1986.

11. BacunseB @.I1. Merons! ontumuzanuu. M.: @axropuain Ipecc, 2002.

12. Pexneiituc I'., PetiBunapan A., Percaen K. Ontumuszanus B texuuke. T. 1, 2. M.: Mup, 1986.

13. TlonoB E.H. Teopus HenuHeHHBIX cHCcTeM aBTOMaTH4decKkoro ymnpasneHnus. M.: Hayka, 1988.

14. Cwmonun /I. BBeneHne B HCKyCCTBEHHBIM MHTEIUIEKT: KOHCIIEKT JieKiuid. M.: @usmartiur, 2007. — 264 c.

15. Hukynun, E. A. OCHOBBI TEOpUH aBTOMAaTHUYECKOTO yNpaBieHus. YacTOTHBbIE METO/BI aHAIU3a U CHHTE3a CUCTEM: yuel.
mocodue s By30B. / E. A. Hukynun - CI16.: BXB-IlerepOypr, 2004. - 631 c.

16. Konosanos b.U., Jlebenes HO.M. Teopus aBromatudeckoro ymparienus. —Cankr-IlerepOypr: u3n-so «Jlaue», 2010. -
224c.

17. Taiinyk A.P. Teopus aBroMaTHueckoro ynpasiueHus. M.: Beicin. mkona, 2010. - 415c.

18. TIlerpakos O.B., [IpaueB O.U. Teopus aBTOMAaTHUECKOTO YIIPABICHUS TEXHOJOTHUCCKUMH CHCTEMaMHt: y4eOHOEe TToco0ue
JUIs CTyZeHTOB By30B// M.: MammHoctpoenue, 2009. - 336¢.

19. EmenssuoB C.B., Koposun C.K. HoBble TuIIBI 00paTHOM CBS3U. Y IIpaBicHUE MPH HeomnpeaeneHHocTr. M.: Hayka, 1997.

20. Tapacenko ®.I1. [IpuknanHoii cucremusiii ananus// M.: KHOPYC, 2010. - 224c.

PEKOMEHAYEMAS JTUTEPATYPA IO TPO®UJIIO TIOAT'OTOBKU
27.06.01.02 ABToMaTH3anMs M YIPaBJeHHE TEXHOJOIMYeCKHMMHU NPOLeccaMM U MPOU3BOACTBAMM

1.  OmenkoB A. O. CucreMbl aBTOMaTHUECKOI'O YIIPaBJIEHHS: Teopus, NpUMeHeHHe, MojenupoBanne u MATLAB
[Dnextponnsrii pecypc] / A. O. OmenkoB. —M.: Jlanb, 2013. -208c. Pexum gocryma: — OBC «Jlanp» http://e.lanbook.com

2. Taiinyk A. P. Teopus aBTOMaTH4eCKOr0 yIpaBJeHUs B MpuUMepax U 3agadax ¢ peuieHussMu B MATLAB [DnexkTpoHHbII
pecype] / A. P. Taiinyk, B. E. BemseB, T. A. IlesBuenko. —M.: Jlamp, 2011. -464c. Pexum nmocryma: — DBC «JlaHb»
http://e.lanbook.com

3. Jlecun B. B. OcHOBBI MeTOZIOB onTHMU3AIMK: yuel. mocodue. [DnekTpoHHsii pecypc]. / B. B. Jlecun, 1O. I1. JIucoBen —
M: Uzn-Bo: «Jlauby, 2011. - 384c. DnekrponHo-OnbaroredHas cucrema «Jlauby. Pexxum moctyna — http://e.lanbook/com

4. boObipr M.B. Teoperuueckne OCHOBBI MOCTPOEHHS ABTOMATH3WPOBAHHBIX CHCTEM YIIPABJICHUS TEXHOJIOTHYECKHMHU
IpoIieccaMy Ha OCHOBE HeueTKow Jioruku: MoHor. / M. B. BoOsipp, B. C. Tutos, C. I'. EMenbsroB. - Crapsiit Ockon: THT, 2011. -
232 c.

5. MogenupoBanue cucteM: yueOHoe ocobue it By30B / M. A. Enuzapos, FO. @. Maptembstos, A. I'. Cxuptmiianse, A. A.
Tperbskos; Tam6. roc. TexH. yH-T. - Tam6oB: ®I'BOY BIIO TI'TY, 2011. - 96 c.

6. IMuensnux B.K., PeBuyk WN.H. MccnenoBanue omepauuii [DnekTpoHHBIN pecypc]: Meroauuyeckue pekoMeHIAIUH. -
I'ponno (benapycs): I'pl'Y um. S. Kynasst, 2010. - 104 ¢. — Pexxum gocryna: http://window.edu.ru
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27.06.01.03 MaTemaTu4yeckoe MOIeJTUPOBAHUE H ONITUMU3ALMS B TEXHHUKE M TEXHOJIOTUsSIX

1.  Cwmupnos B.U. Kypc Bricnieit Mmarematuku B 5 Tomax. M.: Hayka, 1974. T.1 —480c., T.2 — 650c., T.3 Y1.-320c., T.3
Y2.-670c., T.4 4.1 - 335¢c., T.4 4.2 — 550c., T.5 — 650c.
2. ®@uxrenronsy I.M. Kypc auddepennmansHoro u uHTErpansHoro ucuucienus B 3 romax. M.:@mmariut, 2001. T.1 —616¢., T.2 —
810c., T.3 — 662c.

2. Cogeros b.41., flkoBneBC.A. MoaenupoBanue cucrem. - Omera-JI , 2012, 343 c.

3.  Cosgeros b.4., fAxosneB C.A. MonenupoBanue cuctem. [Ipakrukym. - Omera-JI , 2012. -295 ¢

4. Cawmapckuit A.A., Muxaiinos A.Il. Marematuueckoe moaenuposanue: Maeu. Meronsl. ITpumepst. - M.:, DUIMATIINUT,
2002. - 320c.

5.  Mogenupopanue cucteM: Yueonuk/ C.W. [Ipoperkuii, }0.J1. Mypowmiies, B.A. TToronun, A.I'. CxupTianze - M.:
Wznarensckuit nentp "Axkanemus", 2009. - 320c.

6. baxsanos H.C., XKunkos H.II., Kobensko I'.M. Uucnennsie merospl. — S-¢ u3n. — M.: BUHOM. Jlaboparopust 3HaHuiA,
2007. - 636 c.

7. Mapuyk I'"'I. MeToas! BeluucnuTeNbHOW MaTeMaTuku. - M.: Hayka, 1989. -608c.

8.  Bacunwen @.I1. Merons! ontumuzaiuu. M.: @akropuain [Ipecc, 2002.

9. Pexuneiituc I'., PeiiBunapan A., Percaen K. Ontumuzanus B rexnuke. T. 1, 2. M.: Mup, 1986.

10. Onbcronsu JI.3. Iuddepennunanbabie ypaBHeHUs U BapuannoHHoe ucurcienue. M.: Hayka, 1969. -424c.

11. Tloutpsrun JI.C. u ap. MaTeMaTH4ecKas TEOpHUsl ONTUMAIbHBIX IpoueccoB. M.: Hayka, 1983. -393c.

PEKOMEHIAYEMAS JIUTEPATYPA IO TIPO®UJIIO TIOATOTOBKH
27.06.01.04 CrangapTu3anus 4 ynpapjieHnue Ka4yeCTBOM MPOXYKIIUM

1. T'nymxun, O.I1. BceoOmiee ynpapneHue kadectBoM: YdueOHUK tst By30B / O. I1. I'mynkuH,

2. H. M. T'opbynos, A. U. I'ypos, 10. B. 3opun; Ilox pen. O. I1. I'mynkuna. — M.: Paguo u cBsi3b, 1999. — 600 c.

3. Tlonomapes, C.B. YnpasieHue kauecTBOM MPOAYKIIMU. BBeneHne B cucTeMbl MeHekMeHTa kadectsa / C.B. TloHomapes,
C.B. Mumenko, B.f1. Benooparun // M.: PUA «CtanaapTsl u kauecTBO», 2004, - 248 c.

4. TlonomapeB, C.B. YnpaBieHune kauecTBOM NpOAyKIMH. VHCTpymMeHTHI u MeTonbl MeHemkmeHTa kadectBa / C.B.
ITonomaper, C.B. Mumenko, B.Sl. Benooparun, B.A. Camopomos, B.M. I'epacumo, A.B. Tpodumor, C.A. ITaxomosa, O.C.
[Tonomapesa // M.: PUA «Cranaaptsl u kadecTBo», 2005. —248c.

5. Tlonomapes, C.B. KBaiumerpus u ynpasieHne kadyecTBOM. IHCTpYMEHTHI yIpaBlieHUs] KadecTBOM: Y4eOHoe rmocodue /
C.B. ITonomapes, C.B. Mumenko, b.1. I'epacumos, A.B. Tpopumor. — Tam60s: U3n-so TI'TY, 2005. — 80 c.

6. Mumenko, E.C. [IpoexrupoBanue, (hopMUpOBaHUE, BHEJPEHHUE U IPAKTHIECKOE

7.  WCIOJNB30BaHUE CHCTEMbl MEHEKMEHTa KauecTBa B oOpa3oBaTenbHOW opraHmzanuu : Monorpadus / E.C. MuiieHko,
C.B. ITonomapes. — Tam0o0B : 3n-Bo Tamb6. roc. TexH. yH-Ta, 2009. — 96 c., ui.

8. Mumenko, C.B. Hcropust Merponoruu, craHgapTu3anud, cepriudukanuu u ymnpasieHus kadectsom/ C.B. MumieHko,
C.B. ITonomapes u fp. // Yuebrnoe mocodue / Tam6os: 1M3a-Bo Tamb6. roc. TexH. yH-Ta, 2004. - 112 ¢.

9.  BenoOpeiruH, B.fl. OcHOBBI TeXHHMYECKOTO peryiaupoBaHus: ydeOHoe mocobue / B.SI. bemobparmn. — M. : PUA
«CtangapThsl U KauecTBO», 2008. — 424 c.

10. Cepreer A.T., Jlateimer M.B. Cepruduxanusa: Yued. nocooue. — M.: Jloroc, 2000. — 247 c.

11. KynakoB, M.B. TexHonoruueckue M3MEpeHUss W TMPHUOOPHI Uil XMUMHU4YECKHX mpom3BoacTB / M.B. Kymakos. — M.:
MamuHocTtpoenue, 1983. —423 c.
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27.06.01.05 UndopmMannoHHO-U3MepHUTEIbHbIE YIIPABJISIIOIME CHCTEMbI

1.  Mypomrues, FO.JI. TeopeTnyeckre oCHOBHI SHeprocoeperaroiero yrnpasienus: Monorpadus / FO. JI. Mypowmres, 1. FO.
Mypowmies, B. A. IToronun. — M.: AHYC-K, 2010. — 286 c.

2. PanneB I'. I'. UnTemiexTyanbHble CpeACTBA U3MEPEHUM, U3, « Akagemus», 2011 r.- 272 c.

3. VHdopManuoHHbIE TEXHOIOTUH MPOEKTUPOBAHMS PAJANOIIEKTPOHHBIX CPEJICTB : yued. mocodue Juisi CTyA. BbICHI. y4eO.
3asenenuii / }0.J.Mypomues, /1.}0.Mypomiie, U.B.Ttopun u np. — M. : Uznarensckuii ieHTp «Axagemus», 2010. — 384 c. (rpud
YMO).

JonoaHuTenbHas1 IUTEpaTypa

1. PyOuues, H.A. 3mepurensubie HH)OPMAITMOHHBIC CUCTEMBI [ DJIEKTPOHHBIN pecypc] : yueb. mocooue / H. A. PyOuyes. —
M.: MUUT, 2006. — 124 c. — Pexxum goctyna K KHure: "DieKTpoHHO-0nOnoreuHas cucteMa Kaura®donn' .

2. OcHOBBI TOCTpOEHUS HH(POPMAIMOHHO-U3MEPHUTEIbHBIX CHUCTEM: TMOCOOME MO0 CHCTEMHOH uWHTerpauum /
H.A.Bunorpanosa [u 1p.]; mox. pea. B.I.Cupunosa. — M.: M3aatensctBo MOU, 2004. — 268 c.

3. OcHoBBI mocTpoeHHs U (YHKIHOHUPOBAHUS MHTEIUIEKTYAJIbHBIX MH(POPMAIMOHHBIX CHUCTEM [DJIEKTPOHHBIA pecypc):
yueOHOe mocodue / B.JI. beuikun [u ap.]; mox oomr. pen. mpod. A.H. Komea. — Ilensa: III'YAC, 2007. — 207c.—Pexum nocryma:
http://window.edu.ru/window _catalog/files/r74960/int_inf sys.pdf. 3aru. ¢ skpaHa.

4.  Mupomnuk, N.B. Teopus aBromaTndeckoro ynpasieHus. HenuHeliHble U ontuManbHble cucteMbl / V.B. Mupomnuk. —
CIIG.: ITutep, 2006. — 272 c.

5. Bocrtpukos, A.C. Teopust aBTromarnueckoro perynupoBanus / A.C. Bocrpukos. — M.: Beiciias mkona, 2004. — 365 c.

6. PanneB I'.I'. Merons! u cpencTBa u3mepenuii: yaeOHuk st By3os / I'. I'. Pannes, A. I1. Tapacenko. - 3-e uzn., crep. - M.:
Axkanemus, 2006. - 336 c.

7.  OCHOBBI aBTOMATHKH M CHCTEMBI aBTOMAaTHYECKOr0 yIpaBiieHus: yueOHoe mocooue ¢ rpudpom YMO / JI.FO. Mypowmries,
10.J1. Mypomues. — Tam60B: MU3n-Bo Tam0. roc. TexH. yH-Ta,

8. 2008.-Y.1.-96c.

9.  Pamomnopr, 3.5. CTpykTypHOE MOJETUpPOBAaHHE OOBEKTOB M CHUCTEM YIPAaBJIECHHS C PACHpEACICHHBIMU IapaMeTpamH:
yue0. nocobue / D.51. Panonopt. — M.: Beicmiast mkoma, 2003.- 299 c.

10. Myxanun, JI.I'. CxeMoTeXHUKA H3MEPUTEIBHBIX YCTPOHCTB [ DNEeKTpOHHEIH pecypc]:yueoHoe ocobue / JI.I'. MyxaHuH. —
CII6.: M3natensctBo «Jlanby, 2009. — 3ariaBue ¢ skpaHa. — Pexxum mocryma:

11. http://e.lanbook.com/books/pdf.php?book id=275&p id=25&bookid=1924picmas mkoma, 2003. — 299 c.

12. Pannes, ['.I'. Merons! u cpeactBa u3mepenuid: yueOHuk aist By3oB / I'. I'. Pannes, A. I1. Tapacenko. — 3-e u3n., crep. —
M.: Akagemus, 2006. — 336 c.

13. Tackapos, /I.B. MHTemiekTyaapHbIe HHPOPMAIIMOHHBIC CHCTEMBI: YaeOHUK 11 By30B / JI. B. 'ackapor. — M.: Beicmas
mkomna, 2003. — 431 c.

14. OcHOBBI TOCTpOEHUS WH(POPMAIMOHHO-U3MEPUTEIBHBIX CHCTEM: MOCOOME MO0 CHUCTEMHOM UWHTerpauuu /
H.A.Bunorpanosa [u 1p.]; mon. pea. B.I.Cupunosa. —-M. : M3aatensctBo MOU, 2004. — 268 c.

15. CxemoTexXHHKa 3JCKTPOHHBIX CHCTeM. MHUKpOMPOIECCOphl U MUKpOKOHTposuiephl / aBT: B.M.Boiiko [u ap.]. — CIIO.:
BXB-IlerepOypr, 2004. — 464 c.

16. IlaBnos, B.H. CxemoTexHIKa aHAIOTOBBIX AJIEKTPOHHBIX YCTPOHCTB: ydeOHHK st By30B / B. H. ITaBnos, B. H. Horun. —
2-e u3z., uctp. — M.: I'opsuas nunus-Tenexom, 2003. — 320 c.

17. HWubopMalMOHHbIC TEXHOJOTHH YIpaBjicHUsA. Yueb. mocobue mist By3oB / Ilom penm. mpod. I'.A. Turopenko. - M.:
IOHUTU-AAHA, 2002. - 280 c.

18. Vr1kun, B.b. IHpOpMaIMOHHBIE CHCTEMBI M TEXHOJIOTHH B 9KOHOMHKE: YueOHHK 1ist By30B / B.b. YTkun, K.B.bannun. —
M.: FOHUTU — JAHA, 2003. - 335 c.

19. ABromMaTH3upOBaHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH B SKOHOMUKe: YueOHuk / M.U. Cemenos, U.T. TpyOunun, B.U.
Jlotiko, T.I1. bapanoBckast; mox oomr. pea. U.T. Tpyoununa. — M.: @unancs! u cratuctrka, 2003. — 416 c.

20. Pomanos, B.I1. UnTennexryansHble HHOOPMaIMOHHBIE CUCTEMBI B 3KOHOMUKE : YueOHoe nocodue / B.I1. Pomanos. — M.
Uz narenscTBo «OK3amen», 2003. 496¢.

IMepuoguyeckas auTepaTypa

1. HubopManmoOHHO-U3MEPHUTENBHBIE M YNPABIAIONIME CHCTEMBI [DIEKTpOHHBIH pecypc|: eXeMECSYHBIH HaydHO-
TexHU4YecKui xypHan / M.: U3narensctBo Pajnorexuuka. OcHOBaH B

2. 2002 r. — Pexxum gocryma: http://elibrary.ru/title_about.asp?id=7841.

3. Tlpubopsl u cucreMbl ynpaBieHus. YmpasieHue. Koutponb. [uarHoctrka [DIeKTpOHHBIH pecypc]: exeMecsSuHbIN
Hay4HO-TeXHU4YecKHi sxypHan / M.: M3natensctBo "Hayurexnuruzaar”. OcHoBaH B 1956 1. — Pexxum pocryna:

4.  http://elibrary.ru/contents.asp?titleid=7953.

5. Cucremorexnuka: CucreMHble NpOOJEMBbl HaJIEKHOCTH, KauyecTBA M HMH(OPMALMOHHBIX TEXHOJOTWH [DIEKTPOHHBIH
pecypc] : HayuHO-TexHHUYeCKuil )KypHan / M.: U3matensctBo Pamuorexuuka. OcHoBan B 2003 1. — [IepuoguunocTh u3aanus — 1 pa3 B
roa. — Pexxum moctyna: http://elibrary.ru/title_about.asp?id=9112.

6. JlaTumku u cucteMbl [DIEKTPOHHBIN pecypc| : exeMecsSYHbI HaydHO-TeXHUueckui xypHai / M.: U3patensctBo OO0
"Cencunat-ITnroc". OcHoBan B 1999 r. — Pexxum moctyma: http://elibrary.ru/title about.asp?id=8642.

7.  VIHbOpManuoHHBIE TEXHOIOIMHA MOJEITUPOBAHMS U YIIPABIEHUS [DIEKTPOHHBINA pecypc| : HayYHO-TEXHUYECKUH JKypHA
/ Boponex: W3matenscrBo Hayunas kaura OcHoBan B 1994 r. — IlepuomudHocTh M3maHus — 6 pa3 B roa. — PexuMm JocTyma:
http://elibrary.ru/title_about.asp?id=25286.
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HNHaTepHeT-pecypcebl

1. «U znarensctBo JlaHb. JneKkTpoHHO-OMOIHMOTEUHAss cUCTEMay [DJEKTPOHHBIH pecypc]: 3JIeKTpOHHO-OMOIMOTEeYHAs
cucreMa. — Pexxum moctyma: http://e.lanbook/com/.

2. «EnuHOe okHO jocTyna K 00pa3oBaTeNIbHBIM pecypcam» [DNIeKTpOHHBIH pecypc]: nHdopMmanmoHHas cucrema. — Pexxum
nmocryna: http://window.edu.ru/.

3.  «cLIBRARY.RUy» [OnekTpoHHbIil pecypc] : HaydHast 3IeKTpOHHAs Oubnnoreka. —Pexxum moctyma: http://elibrary.ru.

4. «Hayunas Oubmmorexka TamMOOBCKOrO TOCYAapCTBEHHOTO TEXHHUUYECKOrO YHHBEpCUTETa» [DIIeKTpOHHBIH pecypc]:
3JIeKTpOHHAas OubnuoTeka. — Pexxum nocryma: http://www/lib.tstu.ru/.

5. Caiir KypHasa «CXeMOTeXHUKay: HAYYHO-TEXHUUYECCKHUIH KypHaI - Pexum JIOCTYTA:
http://publ.lib.ru/ARCHIVES/S/%27%27Shemotehnika%27%27/ %27%?27Shemotehnika%27% 27.html.

6. Caiir «Koutpons. M3mepenue. [Iuarnocruka». Pa3paboTka, MpOM3BOACTBO M IIOCTaBKa IMPUOOPOB M CHCTEM ISt
HEpa3pYIIAIONIIET0 KOHTPOJIS M TEXHUUECKOW qUarHOCTHKY. — Pexxum moctyna: http://www.defectoscop.ru/page94.html.

7.  Caiir kadenpbl «kKOHCTpyHpOBaHHE PaTHOAICKTPOHHBIX U MHUKPOIPOICCCOpHBIX cuctem» TI'TY «DkcnepTHas cucrema
sHeprocOeperaroiero yrnpasieHus». — Pexxum pocryna: http://crems.jesby.tstu.ru:88.

HporpaMMa BCTYNHUTCIIbHBIX HUCIBITAaHUN pa3pa60TaHa Ka(l)e):[paMI/I (<I/IH(1)OpMaHI/IOHHI)Ie mpouecCel MW yHpaBJICHUC),
(<MeX3TpOHI/IKa " TCXHOJIOTUYCCKUEC U3MEPCHUA» U (<KOHCprI/IpOBaHI/Ie PAaaUO3JICKTPOHHBIX U MUKPOIIPOLECCOPHBIX CUCTEMD).



