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1. KPATKAA XAPAKTEPUCTUKA TTPOI'PAMMBI

[IporpamMma BCTYNMHUTENBHOTO HCHBITAHUS HOCUT MEXKIUCIUIUIMHAPHBIN XapakTep u Oa-
3UpYyeTCsl Ha CIENYIONIMX AUCHMUIUIMHAX MPOo(deCcCHOHANBHOrO U crenuanbHoro mukia: «IIpo-
1IeCChl W almapaTtbl XUMUYECKOM TEXHOJOTHHY, «MaTeMaTruyeckoe MOJICIUPOBAaHUE XUMHUKO-
TEXHOJIOTHYECKUX CUCTEMY», «MaKpOKUHETHKA XUMUYECKUX ITPOIIECCOB M XMMUUYECKHE PEaKTO-
pb», «TeopeTnueckre OCHOBBI PHEPTO- U PECYPCOCOEPEKEHHUSI.

[IporpamMmma coOAEPKUT PEKOMEHIYEMYIO K U3yYCHUIO OCHOBHYIO U JIOMOJTHUTEIBHYIO JIH-
TepaTypy, a Tak)Ke MepeueHb BOMPOCOB, HA OCHOBAHUU KOTOPBIX (POPMHUPYIOTCS dK3aMEHaIIH-
OHHbIC OMJIEThI. DK3aMEHAIIMOHHBIA OUJIET COCTOMUT M3 TpeX BompocoB. Kak mpaBuiio, nepBuIi
BOITPOC TMOCBSIIEH TEOPETUUECKUM OCHOBAM M METOJOJOTUH IMPOIIECCOB U anmnapaToB XUMHYE-
CKOM TE€XHOJIOTUM, BTOPOH BOMpOC KacaeTcs puznueckux (Pu3nKo-XMMUYECKHX) OCHOB U Me-
XaHM3Ma Ipoliecca, TPETUI BOMPOC — arnmapaTypHOro opopmieHus mporuecca.

2. COAEP)XAHUE PA3AEJIOB BCTYIIMTEJIbHOI'O UCIIBITAHUA

1. OcHOBBI T€OPUH MPOLECCOB U ANMAPATOB XMMHYECKOI TEXHOJIOTHH.

1.1. OOmue nonoKeHus.

[Ipenmer m MeToabl AUCIUILIMHBL. McTtopuueckas cnpaska. Kmaccudukaiuys OCHOBHBIX
TEXHOJIOTHYECKHUX MTPOIIECCOB U aIlapaToB.



Pa3HOBHIHOCTH METOJ0B MPOCKTUPOBAHUS, HCCleqoBaHUs, onucaHuss u pacuera [TAXT
(KOHCTPYKTOPCKO-TEXHOJIOTMYECKUE Pa3padOTKH W MPOU3BOJCTBEHHBINH OMNBIT, HKCIEPUMEH-
TaJdbHbIE U TEOPETHUECKHE TMOJXOJbl; (PU3UKO-MATEMATHUYECKUE, MHKEHEPHO-KUHETUYECKUE,
MHXEHEPHO- alllIPOKCUMAIIUOHHBIE U (HOPMAIbHO- CTATUCTUYECKUE METO/IbI).

Enunsle kunetnueckue 3akonomepHocT (EK3). [lonsitue o ckopocTH mporecca, ABUKY-
uiel cuie u conpotusieHuu. EK3 ruppoMexaHnueckux NpoueccoB, MPOLECCOB TEIMIO0- U Mac-
CONEPEIAYH.

OCHOBBI TEOpHH TEPEHOCA: MEPEHOC UMITYJIbCA, SHEPTUU, MAcChl. [ palueHTHBIE 3aKOHBI
BSI3KOTO TPEHUS B ABWXKYIIekcs xxuakoctu (Herotona), reronpoBognoctu (Dypwe) u quddy-
3un (Puka). AHanorus u paznuuus ypaBHeHul. Kunernueckue kKo3(hPUIIMEHTHI U UX pa3Mep-
HocTH. [Iporiecchl HerpaiueHTHON TPUPOBI.

CrpykTypa auddepeHuuaibHbIX YpaBHEHHUH MOl CKOpOCTEH, TeMIepaTyp U KOHLIEHTpa-
uuit B I[TAXT. pyrue ¢usuueckue noiss. CyOcTaHIMOHANbHAS MPOU3BOAHAS, JIOKAJIbHAS U
KOHBEKTHBHbIE cocTapisitomue. Jlnneitnsie nudepennnanbubie ypaBHeHus nosneid. OnepaTop
Jlannaca. HenuHeliHbIe TPOLIECCHl U YPABHEHHMS IEPEHOCA U NIPEBPALLECHUS SHEPIrUU U BELIECT-
Ba.

Huddepenunanbable ypaBHEHUsT JBUKEHUS HecxkuMmaemon xuakocTu (Hasee - Crokca).
CxxumaemocTh. CBEpX3BYKOBbIE TeueHHUs. Peosornuecku ciioxHble cpeibl. MmeanpHas >Ku-
KOCTb, CTAllMOHAPHBIC TEYEHHUS], “‘TION3YIINE TECUCHMUS.

HuddepennmanbHuble ypaBHEHUS TEIUIONPOBOAHOCTH B IBHIKYIIEHUCS U HEMOABUKHOU CpeJIe.

Huddepenunanbabie ypaBHeHus: 1udPy3un B ABMOKYIIEHCS U HEMOABIXKHOU Cpejie.

3amMbIKaHUE CHCTEMbl ypaBHEHHUI mepeHoca. I'paHuuHble ycnoBus. MeTolbl ¥ BUBI pellie-
HUM auddepeHunaIbHbIX YpaBHEHUN IBMKEHUS SKMJIKOCTH, TEIJIONPOBOJIHOCTU U AU DY3HUN.
IIpumepsl pelieHu.

Teopust mogo6bus (TII). UcTtopuueckas cripaBka. 1-s Teopema nogodbus. [lomyuenue kpure-
pueB noaobus u3z auddepeHnuanbHbIX ypaBHeHui: onepauus npusenenus (OIl) nuddepen-
UadbHBIX ypaBHeHUU. Kputepuu rugpomexannueckoro nogo0us. 2-s TeopemMa noaoousi.

Ananu3 pasmepnocteit (AP) ¢pusnueckux BennuuH. [lonydenue kputepreB mogo0Ous METO-
JI0OM aHayn3a pazmepHocTell. [lepBuuHble U BTOpUYHBIE pa3zMepHOCTH. Kputepuu ruapomexa-
HUYecKoro noaodus. Yucno kpurepuen. m- teopema bakunrema. J[ocToMHCTBA W HEIOCTATKU
nostyuenust KputepueB metonamu AP u OI1.

Kpurepuanbnbie ypaBHeHus. OnpenensieMble U OnpeneNsionue KpuTepun (duciia nogaooms).
Onpenensromre pa3Meppl, CKOPOCTH, TEMIEPATYPHI, KOHLIEHTpauuu. [lapamMerpruueckue Kpure-
puu (cumriekcsl). [IpousBoanbie U rpynnoBbie kKputepun. Kpurepun-ananoru. [lpumepsi.

[lonyyenue sBHOTO BHAA KpUTEPUATIBHBIX YpaBHEHH 0OpabOTKON 3KCIEPUMEHTATbHBIX
WIM pacyeTHBIX JaHHbIX. ['paduueckas oOpaborka. Craructuueckas oOpaboTka. Meroa Hau-
MEHBIIUX KBaJpaToB. BeisBieHHE BHIOPOCOB U IpaHUll pexuMoB. [Ipumepsl.

duznyeckoe MOACIUPOBAHUE U IKCIIEPUMEHT. TexHHKa (PU3NYECKOro IKCIEPUMEHTA U MO-
nenupoBanusi. [IpaBuiia obecrieueHust moo0Ms B MOJICNIM U B 00pasIie.

3-1 Teopema nonoo6us. I[Ipumepsr moaenupoBanus. [Ipumepsl “HECOBMECTHOCTH KpUTEPH-
eB MpH (uzndeckoM mMojienupoBanuu. CrenuaibHoe, MPUOIMKEHHOE U MOCie10BaTelbHOe (Pu-
3UYECKOE MOJEIMPOBAHHUE.

Amnanorus auddepeHuuanbHbIX ypaBHeHHH nepeHoca. Metonbl ananoruu. [Ipumeps! ana-
JIOTOBOTO MOJIENUPOBAHUS (TUIPOUHTETPATOPHI, TEIIOTUAPABINYECKAs], TeTIOAN(PGY3UOHHAs,
“TpoiiHas’ aHanorus, 3jaeKTpoananorus, ABM).

Matematudyeckoe MopenupoBanue. D1IBM, nepcoHallbHble KOMIBIOTEPHI U CYNEPKOMIIb-
1orepbl. KoMIuiekcHble MEeTOIbI.



O6mwmii nopsimok pacueta [IAXT. IlpoexTHble u oBepouHblie pacueTsl. CTaTuKa, MaTepu-
aNbHbIC W TEIJIOBBIE OallaHChl. YcpeaHeHue NBIKYIIed cuibl. KuHeTnka, yacTHble U oOuiue
KMHETUYECKHe K03 PUIIMEHTHI CKOpOCTH NiepeHoca. [Ipumepsl.

Nuxenepras ontumusanus [IAXT. Kpurepun ontumuzauuu. Bapeupyembie mapaMeTpsl.
Orpannyenusi. OIHOKpUTEpHAIbHAS OJHONApaMeTpUuecKas ONTUMHU3ALMSA ¢ HedOopMallu30-
BaHHBIMU OorpaHnuyeHusMu. [Ipumepsl nnxenepHoit ontumusanuu [TAXT.

Konctpykropcko-rexHonornueckas ontumuzanus [ITAXT. IIpumepsr.

[lonsTus MmaTeMaTudyeckoi Teopun ontTuMuzauuu. OyHKuu U GyHKUKMOHaANBL. [Ipumepsl.

2. I'mapoMexaHuYeCcKHe MPOLECChI

Bunel rungpomexannyeckux npoueccon. [Ipumepsl (M3 nepBoii yacTu Kypca).

3agauu TUAPOMEXAHUKHA U METOABI UX pemieHud. [lorpaHnuHblid C10il. AHAIUTHYECKUE pe-
HIeHus 3a7ad rugpomexaHuku. llpumep unTerpupoBanus ypaBHenuii HaBbe - CTokca miis te-
YeHHs B TpyOax.

Teuenue B TpyOax. Pexumbl qBukeHus xuakocreil. ConpoTuBieHUe TpeHuto. [ 'uapasiu-
YecKoe COMpPOTUBJIEHUE TPYyOONpoBOJoB U ammapatoB. CkopocTHO# Hamop. [IaTh cocTaBisio-
IMX 00Iero conpoTuBiieHus ceTu. [Ipumepsl MECTHBIX CONTPOTUBIICHU.

KoHcTpykiuu HacocoB, BEHTWISITOPOB U KommpeccopoB. [loTpebisiemas MOIIHOCTh. Xa-
PaKTEPUCTUKU HACOCOB M BEHTHJIATOPOB. XapaKTEPUCTUKH CETH U paboyasi TouKa.

OnTumu3zanus TpyoOIpOBOIHBIX CUCTEM.

Bunsl nucnepcHbIX cucTteM. MeToabl UMX TNONy4YeHHsl M pasaencHusd. Bausuue I11AB.
IIpumepsl.

['unpoxuneTnka ocaxkaeHus. OcaxaeHue 4acTHI] CJI0KHON GopMmbl. OcaxaeHue B CHUCTE-
Max KUAKOCTb-)KUJIKOCTb U )KUAKOCTh-Ta3. CTECHEHHOE OCaXEHUE.

Pacuer OTCTOMHHUKOB U OcanuTeNbHBIX KaMep. Pazmepsl. [IpousBoaurensHocTs. IlyTH mo-
BBILIEHUS IPOU3BOAUTEIBHOCTH.

KoHcTpykiuu OTCTOMHUKOB JUJIsl TIBUIEH, CycrieH3uid u amyiibeuid. ObecrnieueHue paBHOMeEp-
HOCTH NTOTOKOB. [IpenenpHble CKOPOCTH TEYEHUS.

[uknonsl. @akTop pazneneHus. Pa3HOBUAHOCTH LIUKIOHOB. [ MIPOLMKIIOHBI.

OnexTpopuibTphl. JJocTOMHCTBA, HEIOCTATKU, TpuMeHeHue. Hapymienus pexuma.

@uiIbTpOBaHME M €r0 NPUMEHEHHE B IPOMBINUICHHOCTH. [Ipumepbl. Buael ocankos.
OuibTpylonme neperopoaku. Pabouuii LUK MEpUOAMYECKUX M HENPEPBIBHBIX IPOLECCOB
¢bunbTpoBanus. [Ipumepsl puibTpoB. [IpoMbiBka ocanka. Pemynbnarus.

['unpokuHeTnka QUIBTPOBAHUSA MPU MOCTOSIHHOM JIaBJIEHWU TPHU MOCTOSHHOM pPacxo/e.
VYpaBHenue PyTca. DkcriepuMeHTaIbHOE U paCYeTHOE ONpeieTIeHuE KOHCTAHT (QUIbTPOBAHMS.

OnTtumanbsHoe Bpemsi priibTpoBaHus. MakcuMalbHas NPOU3BOJUTENLHOCTh. ONTUMU3AIUS
(buIbTPOB.

KoHcTpykiuu GuiabTpoBaibHOM annaparypsbl IS )KMIKOCTEN U ra3o0B.

LenTpudyrupoBanue u ero npuMeHeHUE B IpoMbliuieHHOCTH. [Ipumepsl. Uctopuueckas
cupaBka. PasHoBuaHOCTH LEHTpUDYT U cenapatopoB. [ MAPOKMHETHKA HEHTPU(PYTHPOBAHUS.
®daxkrop pazneneHus. MomHocTs npuBoja ueHTpudyr. Pesonanc u OanancupoBka. TexHuka
6e3onacHocTU. BIIOKHPOBKH.

[lepememnBanue >xuakocted. KoHCTpyknmn MexaHnueckux Mmemanok. KpurepuaibHbie
ypaBHEHHUA JUIs pacuera MomHOCTH. LlupkyndaiuonHoe nepeMmemnBanue. [IHeBMaTnueckoe re-
peEMeEIINBaHuE.

B3Bemennpiit ("KumsAmumi” U “CIyTHBIN) €O U €ro MpUMEHEHUE B MPOMBIIIICHHOCTH.
[Ipumepsl. OcobenHocTu rTuipokuHeTuku. Pacuer. Hapymenus pexxuma KUIEHUS! BO B3BEILICH-



HOM CJIOC N1 MCTOIBI 60pB6BI C HUMMU. PaSHOBI/II[HOCTI/I arIrapaTtoB CO B3BCIICHHBIM CJIOCM. An-
pO(i)OHTaHHBIe aIrapaTsl.

3. TensoBbie npoueccol

TemnoBeie mpoueccol. PaznoBugHocT. OHO- U MHOTOOIEPAIIMOHHbIE TEIJIOBBIE U XOJIO-
IuibHbIE TIpouecchl. [IpuMenenne B mpombliieHHOCTH. [IpuMepsi.

TemnonpoBogHocTs. 3akoH Dypre. Koadpdunuent termonpoBoanoctu. HecraunonapHas
TEIIONPOBOAHOCTD. [IpuMep mHTEerpupoBanus AuQdepeHIuanbHOr0 paBHEHUS TEILIONPOBO/-
HOCTH.

KonBexTusHbIl TemonepeHoc. 3akoH Hetotona. Koadduumrents TeriooTnayu.

TemnoBoe uznydyenune. 3akoH Credana-bonpimana. CteneHb 4epHOTHI. YTIIOBBIE KOA(Pdu-
IIUEHTHI.

Crnioco06b1 HarpeBa U oxjiaxaeHus. TpeOoBaHUS K TEIIJIOHOCUTEIISIM.

Harpes BonsubiM napoM. OTBOJ KOHAEHCATa U HEKOHICHCUPYIOIIUXCS Ta30B.

OcHoBHOe ypaBHeHHue Teruionepenayu. KoadduimenTsl TemiooTaaun U TeIionepeayu.
Cpennsisi IBHKYILAs cujia Teruionepenadu. TemneparypHbie rpa@uKu.

Kpurepunaibable ypaBHEHUS TEIUIOOTAAYM ISl MPOLIECCOB 0€3 M3MEHEHHMs arperaTHoro co-
CTOSIHMSI M C U3MEHEHUEM arperaTHoOro COCTOSIHUSA TEIJIOHOCUTEIS.

Koncrpykiuu TemiooOMeHHUKOB. [loBEepXHOCTHBIE TEMIOOOMEHHUKH (PEKyHepaTophl).
TemooOMEHHUKN € TEIUIOAKKyMYJUpYIoIel Hacagkod (perenepartopsl). TemnooOMEeHHUKH
cmemienus. JlocrouncTa u HenoctaTku. [Ipumenenue. [pumepsr.

OnTumuzanus Terio00MEeHHUKOB.

BrimapuBanue U ero npuMeHEHHE B MPOMBIIUIEHHOCTH. [IpuMepsl npumenenus. Ou3nko-
XUMHYECKUE M TEXHOJOTrMYecKue cBOMcTBa pacTBopoB. HakumneoOpaszosanue. [lenooOpazoBa-
HUE.

[Tone3Hast pazHOCTh TEMIEPATYp MpHU BbllTapuBaHuU. Buabl TemmnepaTypHbIX notepb. Ilpe-
JENbHOE YHUCIIO KOPITYCOB.

DOKOHOMHUS TeIla MpHU BbIapuBaHUU. MHOTOKOpPIYCHOE BblNapuBaHue. BrimapuBanue c
TEIJIOBBIM HaCOCOM.

KoHcTpyKiuu BeIapHbBIX anmnapaToB U yCTAHOBOK.

OnTumu3anus BBIMAPHBIX YCTAaHOBOK. Pacmpenenenue moiae3Hoil pasHOCTH TeMIepaTyp 1o
KOpIycaM BBINIAPHBIX YCTAaHOBOK. YUCIIO KOPITYCOB.

XonoaunbHble nporecchl. PasnoBugHOcTH. [lprMeHeHME B MPOMBIIUIEHHOCTH U OBITY.
[Tpumepsl npumeHeHus. PazHoBuIHOCTH XJ1agoareHToB. O0patHbIil mukn KapHo.

YmMmepenHoe oxinaxzaeHue. XonaoauiabHbIN ko3dduuument. JpoccenupoBanue. Ilapokom-
MIPECCUOHHBIE XOJIO0UIbHbIE MAIIUHBI. [IUKIIbI.

['ny6okoe oxnaxnenue. [etanaepsl. OCOOEHHOCTH pabOYMX IUKIIOB.

4. MaccooOMeHHbIe TPoLecchl

Ocobennoctu 1uPy3MOHHBIX IPOLIECCOB U UX KIacCU(UKAIUs 10 OCHOBHBIM TPU3HAKAM
(Ha3HAYeHMEe; YUCIIO U BUJ B3aUMOJCHCTBYIONIMX MOTOKOB; YHCIO KOMIIOHEHTOB; arperaTrHoe
COCTOSIHME U KOMOMHAIIMM B3aUMOJAEHCTBYIONIMX (ha3; YMCTOTA MCXOJHBIX U KOHEYHBIX MPO-
IYKTOB; HalpaBlIeHWE U CTPYKTYpa MOTOKOB; HAIMYUE TBEPAOH (ha3bl).

IIpuMepbl cucTEM U MPOLECCOB.

Pa3HOBHIHOCTH M OCOOEHHOCTH TMPOLECCOB pa3/eNieHusl, OCYIIECTBIAEMbIX 0€3 BCIIOMO-
raTejIbHbIX MOTJIOMIAIONIUX WU MPOIYCKAIONINX BeliecTB. DPGHEKThl, UCTIONb3YyeMbIe I pa3-



nenenus. [Ipumepsl mporeccoB (Macc-CeKTPOCKOMUYECKHE METOAbI, TepMoaudPy3usi, peKTu-
buKkanys, KpUCTAIIIU3aLUs U JIp. ).

Pa3HOBHIHOCTH U OCOOEHHOCTH MPOIECCOB pa3/ieNieHus], OCYUIECTBISEMbIX MPU MOMOIIU
BCIIOMOTaTeIbHBIX BellecTB-noraoTuTeneii. [Ipumepsr mporeccoB (Maccoauddysus, adbcopo-
1Us1, SKCTPAKLMS M IKCTparupoBaHue, ajacopOuusi, MOHHBIA 00OMeH, XpomMaTorpaduyeckue Me-
TOMBI, CYIIIKa U JIp.).

Pa3HOBUIHOCTH U OCOOEHHOCTH MPOIECCOB pa3/eNieHus], OCYUIECTBISEMbIX MPU MOMOIIU
n30upaTenbHO-IIponycKaomux meMopas. I[lpumepsl mpoueccoB (ocMoc, OOpaTHBI OcMOC,
auanus, yaprpaduiabTpalus, neppamnopauus u ap.). TexHudeckue u pacueTHble 0COOCHHOCTH
MeMOpaHHBIX MPOLECCOB U 000PYIOBaAHUS.

TexHuuyeckure U pacyeTHble OCOOEHHOCTH >KUIAKO(A3HBIX MPOIECCOB U ammapaToB U Mpo-
LIECCOB U anmnaparoB ¢ TBepAon (a3zoil. [Ipumepsr.

Oco0EeHHOCTH MCXOAHBIX CMECEel U KOHEUHBIX MPOIYKTOB, OIpeaesomue Bpioop auddy-
3MOHHBIX IMpoIleccOB pazneneHus. [Ipumepsl.

Pa3HOBHIHOCTH KOHCTPYKTHUBHOTO odopmieHust AuG@ y3MOHHBIX MPOLIECCOB pa3eiaeHUs.
OpHokpatHbld, nuddepeHInanbHbId U CTYIIEHYaThli KOHTAaKT (pa3. MemOpaHHble anmaparsl.
AnmnapaTbl ¢ MEXaHUYECKMMU BO3JCHCTBUAMH U C HAJIOKEHUEM dHEepreTudyeckux mojeu. Ilpu-
MEpBHI.

CrnocoObl moBbilIeHUsT 3PHEKTUBHOCTH TU(DPY3MOHHBIX MPOIECCOB pa3/IeiICHUS.

OO61mumii TopsAI0K pacyeTa MacCOOOMEHHBIX MPOLECCOB U anmnapatoB (Audy3MOHHBIX U Te-
wio-auddy3nonnbix). Cratuka. MarepuanbHbiii 6aanc (00Ul ¥ M0 KOMIOHEHTaM). Terio-
BOH OaJaHc.

Huddysnonnoe papHoBecre. CrocoObl ¥ BBIOOP BbIpaKEHUS KOHIUEHTpaluil. JKcrnepu-
MEHTaJbHbIe METOJIbl M3yueHusi paBHoBecus. [Ipumepsl (KuaKocTHas dKcTpakius). CrocoObl
onucanus qudPy3noHHOTO paBHOBeCHS (TaOMWYHBIN, rpaduueckuil, aHanuTH4Yeckuii). [Ipume-
DB

Kunetnka u nuHamMuka maccoriepeHoca. 3akoHbl niepeHoca. I'paguentHbiii motok. dudde-
peHIManbHble ypaBHeHUs 1udPy3un B IBKYILEHCS U B HENMOABMXHOM cpene. CyOcTaHIMo-
HanbHas npousBogHasi. Oneparop Jlammaca. Meroasl pemienus auddepeHnrnanbHbIX ypaBHe-
HUN B YaCTHBIX NMPOU3BOJHBIX: pa3jiesieHus nepeMeHHbIX (Pypbe); onepaluoHHBIX MPeodpas3o-
Banuil (Jlamnaca); ucrounukoB (dpyukiuit ['puna).

Enunbie kunetndeckue 3akonomepHocTu (EK3). Macconepenaua (Terionepenayda) Ha Jio-
KaJIbHOM y4acCTKe MOBEPXHOCTU KOHTaKTa (as3.

Cxembl nepenoca. dazoBas Auarpamma Jij1si Macconepeadyu, Terionepeadn.

OO6muit ko3¢ duMeHT macconepegay W vacTHble Kod(dduimentsl Maccootrnaun. O6-
il kKoadPuIMeHT Ternonepenadyl U YacTHble KoddduimeHTsl Temtoornaun. Ux ananorus
U Pa3INyus.

Enunbsie xunetnmueckue 3axkoHomepHoctd (EK3). Macconepenada (temionepenada) 1o
BCEW MOBEPXHOCTH KOHTakTa (a3 anmnaparta. OCHOBHOE ypaBHeHUE Macconepenauyn. OCHOBHOE
ypaBHeHHe Terionepenayn. Cxempl MepeHoca Ha MOTOYHBIX IUarpaMmmax.

Cpennsist nemwxkymas cuna (CHC) nudy3moHHBIX U TEIIIOBBIX IpoleccoB. BeiBox uHTe-
rpaneHbiX ypaBHenuil (CC). VX ananorus u pa3iaudus.

Kpurepuanbable ypaBHeHUs MaccooTnauu. KpurepuanbHble ypaBHEHUs TeruiooTnadu. Mx
aHAJNOTUSl U Pa3IuyuMsl.

VYpaBHeHHs pabouuX JUHUNA MacCOOOMEHHBIX TporeccoB. COOTHOIIEHUE MOTOKOB. dazo-
Bble uarpamMmsl. [IpuMepsl 11 ciiy4aeB IPOTUBOTOKA U MPSIMOTOKA.

Cpennsist aBwxkymias cuna. Yucio enuuun neperoca. [lorounsie u (a3oBbie AHArpaMMBl.
Crnoco6s1 Beruncnenus YEIT u CJIC. CpenneunrterpaibHas, cpeanenorapupmuyeckas u cpe-



Heapupmerndeckas CJIC. 3aBUCUMOCTb CpeIHEH IBUKYIIEH CUIIBI OT B3aUMHOT'O HaIlpaBJICHUS
MOTOKOB.

CrtpykTypa noTokoB. MeToabl u3ydeHus u onucanus. PasHosuanoctu. MaeanbHoe BbITEC-
HEHUE, UJeaJbHOE CMEIICHHE, TPOMEKYTOUHbIe pexXuMbl. OCHOBHBIE MOJIETU CTPYKTYPHI MO-
TOKOB (0a30Bble, siueeyHas, NpoAoabHON qudPy3un). MeTonbl ylnydlieHUus: CTPYKTYpbI MOTO-
koB. [Ipumepsl. 3aBUCUMOCTD CpeAHEll NBIKYIIEH CHUIIBI OT CTPYKTYpbl MOTOKOB. [Ipumepsi.
3aBUCUMOCTh MUHHUMAJIBHOTO pacxojia MOIJIOTUTENs (TEeIUIOHOCUTENs) OT HaIlpaBieHUs U
CTPYKTYpbl TOTOKOB. [IpuMepsi.

CpaBHeHUE anmnapaTroB C pa3IuYHbIM HalpaBiIeHUEM U CTPYKTYpOW MOTOKOB. JlocToMHCTBa
u Hepoctatku. [Ipumenenue. Boibop HampaBiaeHUs U CTPYKTYpPbl TOTOKOB.

Pacuer nuddy3noHHBIX IPOLIECCOB U anmapaToB Ha 0a3e OCHOBHOTO YpaBHEHHS Maccolle-
penauu. Cxema, JuarpaMMbl U IpUMep.

Pacuer nuddy3noHHbIX annapaToB Ha 0a3ze yucia eIMHUIL IepeHoca.

Pacuer nuddy3nonnbix anmapatoB Ha 0asze uncia Teopernyeckux tapenok "KIIA" cryme-
HU U ero pacuer. Cxema, AuarpaMMbl U puMep.

Pacuer nuddy3nonHbix nporeccoB ¢ TBepaon pazoil. IIpumepsi.

Pacuer nud¢dy3uoHHBIX MPOIECCOB M anmaparoB Ha 0a3e MHXKEHEPHBIX anmpoKCHUMAaIUui
KMHETUYECKHX XapaKTepucTuk. [Ipumepsl.

CpaBHeHue MeTOI0B pacyeTa AU( G y3MOHHBIX aNapaToB.

OcCHOBBI HHXKEHEPHOU onTUMU3AIMKU TU((Y3HMOHHBIX MTPOLIECCOB U ammnapaToB. [Ipumepsl.

Abcopbius. Xemocopouus. decopbuus. Cymnocte u npuMmenenue. [Ipumepsl nmpumene-
Hus. uddysnonnoe paBHoBecue npu adbcopoumu. 3akoH ['eHpu. Brnusinue naBnenust u remiie-
patypsl. TernoBoi 3 dexT.

PactBoputenu mis abcopouuu. TpeboBanus Kk pactBoputessim. [Ipumepsr.

Texnonornueckue cxemol abcopouuu. I[IpotuBotok. Ipsimorok. Perupkynsmus. Cxembl U
¢dazoBble AuarpaMMbl. AOCOPOIIMOHHBIE YCTaHOBKH.

[IneHounbsie MaccooOMeHHBIE anmapaThl. Pexxumbl paboTel. Pacuer.

Hacanounsie kononusl. Hacanku (perynsipHble, HEpEryispHbIe, IIaBaAIOIIKE), TPEOOBAHMS.

Pas0pei3ruBatoiire ycTpoicTBa (CTpyiuaThle, KaneabHble), TpeOoBaHus. Pexumbl paboThl
HAcaJ0YHbIX KOJOHH. Pacuer.

Tapenvuatsie kKogOHHBL. KOHCTpyKIMU Tapesiok (KOJIMayKOBBIE, CUTYAThIE, MEPEKPECTHO-
TOYHBIE, KJIanaHHbie). PexxuMbl paboThl TapelbyaThiX KOJIOHH. Pacuer.

Pacnbunrensubie auddy3ronnbie anmnapatel. Mexanuueckue adbcopoepbl. Pexumbl pado-
Tl Pacyer.

Pextudukanus. CymHocTs 1 npuMenenue. [Ipumepsi.

Huddy3nonnoe paBHoBecue mnpu pektudukauuu. MaeanbHsle pactBopsl. 3akoH Payus.
VYpaBHeHue paBHOBECHOW KpuBOil. CMECH >KUIKOCTEH: HealibHble, HOPMAJIbHbIE, C OTKJIOHE-
HUSIMH, C a3€0TPOIIOM, YACTUYHO PaCTBOPUMBIE, HEpacTBOpUMBIEe cucteMbl. [Ipumepnl. Da3zoBas
auarpaMma.

B03MOXHOCTH peKTU(PUKAIIMOHHOTO pa3ieieHusl.

PexTudukanronnas yctaHOBKa HempepbIBHOrO aeiicTBus. Cxema. [loToku mapa u >KuJKO-
cTu. YpaBHeHUs pabouunx quHui. DazoBas guarpamma.

Pacuer pekTH(pUKAMOHHBIX KOJOHH. MarepuanbHblii U TeruoBod Oananc. diermoBoe
yucio. Pacxon xnagoarenta B gediermarope. Pacxon ternnonocurens B KyOe (KUISTUIILHUKE).

dyierMoBO€e YHUCIO NpH peKkTUuKanuu. MuUHUMaIbHOE, MAaKCUMaJIbHOE M ONTUMAaJIbHOE
¢baermoBoe uncno. BrnusHue ¢aerMoBoro yucia Ha pa3Mepbl KOJIOHHBI U HA pacXoJibl XJaa0a-
reHTa U TeIJIOHOCUTETIS.



Pa3HOBHIHOCTH pEKTHU(PUKALMOHHBIX TpoleccoB. PexTuduxanuss MHOTOKOMIOHEHTHBIX
cMecel.

OU3NKO-XUMUYECKHE OCOOEHHOCTH PEKTU(UKAIMU U KOHCTPYKIHMH PEKTHU(PUKALMOHHON
anmapatypsl. Ky6. Jlednermarop.

KunkoctHas skcrpakuusi. CymHOCTh U puMeHeHue. OU3NKO-XUMUYEeCKue OCOOEHHOCTH
KUJKOCTHOM SKCTPAKIUU U KOHCTPYKIMHU DKCTPAKLIMOHHBIX aIllapaTos.

Ancop6imonnsie npouecchl. PasHoBuanoctu. CymHOCTh ¥ puMeHeHue. [IpoMbliuieHHbIe
aacopoentsl. [Ipumepsl.

[lepuonuueckas afgcop6uusi. PabGounii muki. JdecopOuusi akTUBHBIX yTiiel, cuiaukareieil u
1eoauToB. MeTtoasl pacuera ancopoepoB. YpasHenue llnnosa.

AACOpOIIMOHHBIE YCTAHOBKM HENPEpPBIBHOTO AeicTBUs. [IprMepbl KOHCTPYKIIMIA.

MeTtonbl pacuera acoOpOIMOHHO-1ECOPOIIMOHHBIX KOJIOHH.

CymuneHbie npouecchl. CyIHOCTh U IpuMeHeHue. [ lpumepsi.

CaolicTBa BIaXHOr0 BO3/lyxa U aquarpamma Pamsuna. M300pakeHue Ha 1uarpaMme OCHOB-
HBIX IIPOLIECCOB U3MEHEHUS COCTOAHUA BOo3ayXa. [I[pumepsl npuMeHeHNs AuarpaMmel.

Huddy3nonnoe paBHOBecue mpu cyike. Bunbl MatepuanoB. Bunbl cBsi3u Biaru ¢ Mare-
puanioM. [Ipumepsr matepuanos.

CxeMbl BO31YITHOM KOHBEKTUBHOM CyIIKK. MaTepuanbHbIil U TETI0BOM OanaHc.

TeopeTnueckas U peanpHas CyliKa. bagaHCHbIE pacyeTsl.

Kuneruka cymku. IlepBblii 1 BTOpo nepuon cymku. Bpems cymku. YpaBHeHue JIbIkoBa.
Pacuer cymmumnok.

TexHnonorunueckue ocobeHHOCTH cymku. Ycaaka. Kopob6nenue. Murpanus.

[TopooOpazoBanue. Xumuueckue npespauienus. [Ipumepsl MaTepraioB U MPoOLECCOB.

OcHoOBHBIE TUIIBI U KOHCTpYKUUU cymmiok. Knaccupukanus. Cymmiku Juisl KUIKOTEKY-
YUX U MacTo0Opa3HbIX MaTepuanoB. CYIIMIKY JJIs 3€pPHUCTBIX U KYCKOBbIX MarepuanoB. Cy-
LIWJIKY JJIs1 IITYYHBIX U JIECHTOYHBIX MAaTEPUAIIOB.

5. Mexanu4eckue npoueccol

[Iporecchl apoOneHusi, u3menbyeHus: U kinaccudukanuu. Teopun usmenwvueHus. [pyooe,
CpeliHee, TOHKOE M KOJUIOUIHOe u3MenbueHue. Cxembl JpOOUIOK U MEJIbHHUIL.

[Ipoueccn! knaccudukanmu. CrnocoObl pacceBa, cenapanuu, kiaaccupuxanuu. Cxembl 000-
PYJIOBaHUS.

CxeMbl pallMOHaILHOTO M3MENbUeHUS U Kiaccudukamuu. [IyTu SKOHOMHM YHEPTUH U TI0-
BBIIIICHUS KAYECTBA MPOYKTOB.

3. IIEPEYEHb BOITPOCOB K BCTYIIMTEJIbBHOMY UCIIBITAHUIO

1. IIpeaMer u MeTOABI HAYKHU O TIpoIleccax U ammaparax xumuueckoit texnosnoruu (ITAXT).
HcTtopuueckas cnpaBka. Knaccuduxaius npoiieccoB U anmapaTtoB (10 LeJIeBOMY Ha3HaYeHHUIO,
(bu3MYECKON CYHUIHOCTH, arperaTHOMY COCTOSIHUIO, Yuciy (a3 U KOMIIOHEHTOB, YUCTOTE MPO-
IYKTOB, CIIOCOOY OpraHu3alliy Mpoliiecca).

2. llepuonuyeckue U HeMpepbIBHbIE TEXHOJIOTHYECKUE Mpouecchl. OcoOeHHOCTH, TOCTONH-
CTBAa, HEOCTATKH, IIpUMEHEHUE. [Ipumepsl.

3. Pa3HOBHIHOCTH METOAOB MPOEKTUPOBAHUS, UCCIEAOBaHUs, onrcanus U pacuyera [IAXT:
HKCIIEPUMEHTATbHBIE U TEOPETHUYECKHE MOAXOAbI; (PU3HKO-MaTeMaTHUYECKUEe, NHKEHEPHO- KH-
HETUYECKHE, WHKEHEPHO-aMMPOKCUMALIMOHHbIE U (OPMATBHO-CTATUCTUYECKUE METO/IbI).
IIpumepsl.



4. Enunbpie ku"etmdeckue 3akoHoMepHoctu [TAXT (EK3). CxopocTsh, IBHXKYIAs CHIa U
conpoTHBiIeHHE (KuHeTndeckuil kodddunuent ckopoctr). EK3 rugpomexannveckux npoiec-
coB. [Ipumepsl.

5. Enunble xuHetnueckue 3akoHoMmepHocTu [IAXT. EK3 mpoueccoB teminonepenayu.
IIpumepsl.

6. Enunsie xkuHetnueckue 3akoHomepHocTH I[TAXT. EK3 mpormeccoB maccomnepenadu
(nuddy3nonnsix npoueccon). [Ipumepsr.

7. TI'pagueHTHBIE 3aKOHBI BS3KOTO TpeHUs B JABWXKyulehcsa kunkoctu (HeroTona), tero-
npoBogHocTH (Dyphe) u nuddy3uu (Ouka). AHanorus u paznuuus ypaBHeHuid. Kunetnueckue
K03 PUIHEHTHI U uX pazMepHOCTH. [Iponiecchl HerpaagueHTHONW MPUPOIBL.

8. Teopuss momo6us (TIT). Ucropuueckas cmpaBka. l1-s1 Teopema momoOus. Ilomydenue
KpuTepreB noaooust u3 nuddepeHuanbHbIX YpaBHEHUN: onepanus npuseneHus auddepen-
UadbHBIX ypaBHeHUU. Kputepuu rugpomexannueckoro nogo0us. 2-s TeopemMa nojaoousi.

9. Amnanu3 pasmepHocteil (AP) duzndeckux BennuuH. [lonydeHue kputepueB moaooust me-
TOAOM aHaju3a pa3MepHocTel. llepBuuHble U BTOpUYHBIE pazMepHOCTH. Kputepuu rugpome-
XxaHuueckoro noaoous. Yucno kpurepues. - Teopema bakunrema. JIocTOMHCTBA U HETOCTATKU
nonyyeHus kpurepues metonamu AP u OIL.

10. Kpurepuanbnabie ypaBHeHHs. OnpeaensieMble U ONPEaeSOImNe KPUTEPUH (YnCIa OA0-
oust). Onpenensitonive pa3Mepbl, CKOPOCTH, TEMIEPaTypbl, KoHLEeHTpauu. [lapamerpudeckue
kputepun (cumruiekcel). [IpousBoanbie u rpynmnosbie kputepuu. Kputepun-ananoru. [Ipume-
poI (U3 Beeit 1-i gacTu kypcea).

11. IlonydyeHre SBHOTO BHJIa KPUTEPHAIBHBIX YpaBHEHUNH 0OpaOOTKON 3KCHEPUMEHTAb-
HBIX WJIK PacueTHbIX JaHHbIX. ['paduueckas o6padorka. Craructuueckas oopadotka. Meton
HaWMEHBIINX KBAaIPATOB.

12. ®uznyeckoe MOJEIUPOBAHUE M SKCIEPUMEHT. TexHHKa (U3NYECKOro IKCIEPUMEHTA U
moaenupoBanus. [IpaBuna obecnieueHust moaoOUss B MOJIEIU U B 00pa3ie. 3-s Teopema Mnojio-
ousl.

13. O6mwmit nopsiaok pacueta [TAXT. [IpoekTHble U moBepouHble pacyeThl. CTaTHKa, MaTe-
pHUabHbIE U TETUIOBbIE OaJIaHChI. Y CpEeTHEHUE JBUKYILEH CUJIBI.

14. Buasl rugpoMexaHMuecKux npoueccoB. [Ipumepsl.

15. 3agaun ruapoMexaHUKU M METOABI X pemieHus. [lorpaHuYHBIN CIOM.

16. AHanmuTHYECKHE PEMIEHUS 3a/1a4 TUAPOMEXaHUKU. [Iprumep HHTErpUpOBaHKs ypaBHEHUN
Hagbe - Ctokca st TeueHust B TpyOax.

17. Teuenue B TpyOax. Pexxumbl quxkeHus xugakocteil. ConpoTUBICHUE TPEHUIO.

18. T'uppaBianyeckoe COMPOTUBIECHUE TPYyOONpPOBOAOB M amnmaparoB. CKOPOCTHOW Harop.
[1Th cocTaBASIOUIMX OOIIETO COMPOTUBICHUS CETH. [IpuMephl MECTHBIX CONTPOTUBIICHUIA.

19. KOHCTpYKIIMM HAcOCOB, BEHTWIATOPOB U KommpeccopoB. [loTpebiisiemass MOIIHOCTb.
XapakTepuCTUKH HACOCOB M BEHTHJIATOPOB. XapaKTEPUCTUKHU CETH U paboyasi TOUKa.

20. OnTuMu3aIust TpyoornpoOBOJAHBIX CUCTEM.

21. Buapsl aucnepcHbIX cucTeM. MeToapl HX MOJIy4YeHHs U pasnencHusd. Biausuue 11AB.
IIpumepsl.

22. I'mapokuHeTuka ocaxaeHus. OcaxIeHre 4acTull CJIOKHOU Gopmbl. OcaxkaeHue B CucC-
TEMaX KUIKOCTb-)KUIKOCTh U KUIAKOCTb-ra3. CTECHEHHOE OCaXKJICHHE.

23. PacyeT OTCTOMHUKOB M OCaIUTENbHBIX KaMmep. Pasmepsl. IIpomsBoautensHoCTh. IlyTH
MOBBIIIEHUS TIPOU3BOIUTEIBHOCTH.

24. KOHCTpYKIHMHU OTCTOMHUKOB JUIsl MbUIEH, cycrieH3uil u smynbcuil. ObecrneueHrue paBHO-
MEpPHOCTH MTOTOKOB. [IpenenpHble CKOPOCTH TEYEHUS.

25. Huxnonsl. @akTop pasneneHus. Pa3HOBUAHOCTH HUKIOHOB. [ MAPOLMKIOHSBI.



26. Dnextpo@uiubTphl. JJOCTOMHCTBA, HEIOCTATKU, TpuMeHeHue. Hapyuienus pexxuma.

27. ®unbTpoBaHUE U €ro NMPUMEHEHHE B MPOMBINUIEHHOCTH. [lpumepsl. Buasl ocankos.
QubTpyrOIIUE IIEPETOPOIKH.

28. Pabouunii MK NEPUOJUUYECKUX U HEMPEPBIBHBIX MpoleccoB GpuibTpoBanus. [Ipumepnl
¢unbTpoB. [IpombiBKa ocanka. Penmynbnanmus.

29. I'uppoxkuHeTuka QUIBTPOBAHUS MPU MOCTOSHHOM JAaBICHUU U MPU MOCTOSHHOM pac-
xone. YpasHeHue Pyrca.

30. DKcrnepuMEHTaIbHOE U PacCYeTHOE OIpe/iesieHne KOHCTAHT (UIbTPOBAHUS.

31. OnTumanbHOe BpeMsi GUIbTpOBaHMS. MakcuMalbHas MPOU3BOAUTENHHOCTh. ONTUMHU-
3a1ust UIbTPOB.

32. KoHCTpyKuu# GUiIbTPOBATBLHOM anmapaTypbl AJIs )KUJKOCTEN U Ta30B.

33. llentpudyrupoBaHue U €ro MpUMEHEHHE B MpPOMbIIUIEHHOCTH. [IpumMepsl. PasHoBua-
HOCTH LIEHTPU(DYT U CETapaToOpOB.

34. T'uppokuHeTHKa HeHTpUdyrupoBanus. Gakrop pazaeneHus. MoOUIHOCTbh NMPUBOJAA 1IEH-
Tpudyr. Pesonanc u 6anaHcupoBKa.

35. IlepememuBanue xuakocteil. KoOHCTpyKIMM MexaHuueckux memanok. Kpurepuaib-
HbI€ YpaBHEHUS JUIsl pacyeTa MOIIHOCTH.

36. LupkynauuonHoe nepemenivanue. [lHeBMaTH4YeCcKoe nepeMennBaHme.

37. B3BemeHHblN ("KUMSAIMUANA" U “CIYTHBIN) CIOW U €r0 TPUMEHEHUE B MPOMBIILIIEHHOCTH.
[Tpumepsl. OcobeHHOCTH THAPOKUHETUKH. Pacuer.

38. Hapymienus pexuma KUIMEHUS BO B3BELIEHHOM CJIO€ U METOJIbl 00pbObI ¢ HUMU. Pa3Ho-
BUJTHOCTH alIapaToB CO B3BEIICHHBIM CI0eM. ASpO(OHTaHHbIE annapaThl.

39. Ternoseie nponecchl. PazHoBunHoctH. OQHO- 1 MHOTOONIEPALIMOHHBIE TEIUIOBBIE U XO-
JonuibHbIE nporiecchl. [Ipumenenue B mpoMblnuieHHOCTH. [IpruMeps! (U3 Bcero Kypcea).

40. TeronpoBoiHOCTh. 3akoH Dypbe. KoapduuneHT TernnonpoBoiHOCTH.

41. HecranmoHapHasi TerionpoBoAHOCTb. [IpuMep uHTEerpupoBanus auddepeHIuanbHOro
YpaBHEHHMSI TETUTONPOBOJHOCTH.

42. KonBekTuBHbIN TemtonepeHoc. 3akoH HeroToHa. KoadpuimeHTs! TermooTnauu.

43. TeroBoe uznyuenue. [lornomenue, oTpaxkenue, npomnyckanue. M30uparenbHocTh. 3a-
koH Credana-bonbumana. CrteneHb 4epHOTHI. YTIIOBbIE KO3(PPUIIUEHTHI.

44, CnocoObl HarpeBa U OXJIAXKICHUS.

45. TpeOoBaHUs K TEIUIOHOCUTEIISIM U XJIa/I0ar€HTaM.

46. CpaBHEHHE IOCTOMHCTB M HEJIOCTATKOB Pa3JIUYHBIX CIIOCOOOB HArpeBa/OXJIaXKACHUS.

477. Harpes BoastHeiM niapoM. Harpes "rnyxum" mapom. Harpes "octpeim" mapom.

48. OTBOA KOHJIEHCAaTa U HEKOHACHCHUpYIoluXcs ra3oB. KoHneHcarooTBoqunku. ApMartypa.
HcTOYHHKN HEKOHICHCUPYIOLIUXCS Ta30B.

49. OcnoBHoe ypaHenue temonepeaayn (OYT). Bwsox OYT. KoadduiueHts! TermiooT-
Ja4d U Tervionepeaaun. TepMuyeckue COnpoTUBICHUS.

50. Cpennsis npwxkymas cuia (CIC) temwmonepenaun. TemnepaTypHble rpadyKy A1 TEIIIO-
oOMeHHMKOB. BriBozl ypaBHeHus cpennennrerpaibnoit CJIC. Yucno egunull nepeHoca.

51. Cpennsist ABmKylas cuia temonepenayn. Temnepatypuble rpaduku. Cpennenorapud-
muueckas CIC. Cpenneapudmernueckas CIC.

52. Ctpyktypa notokoB. MaeanbHoe BbITecHEHHE (MOpUIHEBOM pexkuM). MpeanbHoe mepe-
MemuBanue. [IpomexxyTounbie cTpykTypsbl. [Ipumepsl.

53. 3aBucumocts CJIC ot ctpykrypbl noTokoB. CHHkeHne C/IC npu nepemMenmBaniu B 0J1-
HOM M3 MTOTOKOB WJIK B 000MX MOTOKAaX.



54. Temneparypusle rpaduku. [IpeaenbHbie TeMIepaTypbl TEIIIOHOCUTENS/XJIaJoareHTa npu
MPSIMOTOKE Y TIPU NMPOTUBOTOKE, MPU UIEATBHOM BBITECHEHHHU U cMelIeHUH. CTENneHb UCTOJIb-
30BaHUS U HAUMEHBIIINE PACXO/Ibl TEIJIOHOCUTEIS/XIa10areHTa.

55. KputepuanbHble ypaBHEHUS! TEIIOOTIAYU JJIsi MPOLECCOB 0€3 M3MEHEHHs arperaTHoro
COCTOSIHUS TEIJIOHOCUTENS. Y paBHeHHe Kpayccoibaa.

56. KpurepranbHble YpaBHEHUS TEIUIOOTAAYU JJIA MPOLECCOB C U3MEHEHUEM arperaTHOro
COCTOSIHUS TeIIoHOCcUTENs. Y paBHeHne HyccenbTa.

57. OTHOCUTENBHBIE BEIMYUHBI KO3 duinmenTos temwnoornayu. [lytu yBenuuenus korddu-
LMEHTOB TEIUIOOTAAYM U Teruionepenayu. [Ipumepsr.

58. KoncTpykuuu ternnooOMeHHUKOB. OCHOBHBIE PA3HOBUHOCTH.

59. IloBepxHOCTHBIE TEMIO0OMEHHUKH (pekyrnepaTtopsl). KoxyxoTpyOuarbie TemiooOMeH-
HUKH. MHOroxomoBble TermI000MeHHUKH. CrnocoObl KpemieHus: TpyO B TpYOHBIX pelleTKax.
KomneHncanus remnepaTypHbIX paCIIMPEHUH.

60. KoHCTpyKITMU TErm1000MEHHUKOB. 3MEEBUKOBBIC TEIJIO0OOMEHHUKH. [l1acTuHYaThIe Tem-
1000MeHHUKH. PeOpucThie TernnooOMeHHUKU. ANapaThl ¢ pyOaIiKkoi.

61. KoHCTpyKIMu TEmI000MEHHUKOB. TermIo0OMEHHUKHN ¢ TEIIOAaKKYMYJIHMPYIOIIEeH Haca-
Koi (perenepatopsl). BricokoTeMmepaTypHbie pekyneparopsl, 6amuu Kaynepa. Huskoremrie-
paTypHbIe peKymnepaTopsl, pekynepatopsl Openkiis, anbhob.

62. TennoBble peKyNEpaTUBHBIE YCTAHOBKU HEMPEPBIBHOTO AcHCTBUs. CXeMa ¢ MEpEKIoUe-
HUEM pekynepaTopoB. PekymnepaTopsl ¢ Bpamarouumcs OapabaHoM, pekyrnepaTop FOHrcTpe-
Ma.

63. TeruiooOMennuku cmenienusi. Harpes octpeiM napom. bapomeTpruueckuii KoHIEHCATOP.
Amnmapatsl TOrpy»Horo ropenus. JloctronHcrBa u HegoctaTku. [Ipumenenue. [Ipumepsi.

64. PacueT TennooOMeHHUKOB. MHkeHepHash onTuMu3aiusl TeriooOMeHHUKOB. Kputepuu
ONTUMU3AIMU, BapbUPYEMBIE MMAPAMETPHI, OrpaHudeHuss. MojenbHas 3ajadya BapUaHTHOM OIl-
THMM3alUHA [0 HAUMEHBIIUM IPUBEICHHBIM 3aTpaTaM C OJHHMM BapbUPYEMBIM IapaMeTpOM
pu HePOPMaTU3YEMbIX OTPAHUYCHUSX.

65. BemmapuBanue. Beimapubie annapatsl (BA) u Bemnapusie ycranoBku (BY). Ilpumenenue
B MPOMBIIIEHHOCTU. TeXHONIOTrn4ecKkne M 3KOHOMHUYecKue ocoOeHHOCTH. OCHOBHBIE 3a/1auu
npoekTupoBanus. IIpumepsi.

66. OU3MKO-XMMUYECKHE U TEXHOJIOTMYECKUE CBOWCTBa pacTBopoB. Kommiekc ocobeHHO-
CTEH, MX B3aWMOCBS3b U BIMSIHUE HA 3a]la4ud IPOEKTUPOBaHuA. TemnepaTypa KUIIEHUsI pacTBO-
poB. Bunbl TeMnepatypHsixX noreps. Mx pacyer.

67. O61mas u mosiesHasi pa3HOCTh TEMIIEpaTyp MpHU BbIApUBAaHUU. Buabl TeMrepaTypHbBIX
norepb. Temnepatypubiii rpaduk. Cxema noreps. Croxxkenue noreps. llpenenpsHoe yucio kop-
ITyCOB.

68. OU3UKO-XMMUYECKUE U TEXHOJIOTUYECKUE CBOMCTBA pacTBOpoB. PacTtBopumocTs. Ten-
noBele  3pdextel.  bperoynoc.  [lenooOpazoBanue.  CHuXKEHHE, KOHCTPYKTHBHO-
TEXHOJIOTUYECKUE MEPBI.

69. OU3MKO-XMMUYECKHE U TEXHOJOTHYECKHE CBOWCTBAa pacTBOpoB. HakumeoOpaszoBanue.
Bunei Bpena. Cioco6bl yMeHbIIeHUS, yaaneHue. KoHCTpyKTHBHO- TEXHOJIOTHYECKUE MEPBHI.

70. KoaduirieHTsl TEIIOOTAauM MO KOPIYCaM BBIMAPHBIX YCTAaHOBOK. [IpUunHBI CHUMXe-
Hus. [lytu yBenuuenus s¢pdextuBnoctn BA u BY.

71. DxoHOMUS TEIUIa IPU BBIAPUBAHUU. MHOTOKOPIYCHOE BbllIapUBaHuE. BrlllapuBanue
C TEIJIOBBIM HACOCOM. DKCTpa-1map.

72. Pactipesenenue none3Hoit paznoctu temneparyp (IIPT) mo xoprmycam BbImapHbIX ycTa-
HOBOK. MozenbHble ontuMalibHble pactpenenenus [IPT o koprnycam BY.



73. PacueT 1 onTUMH3alMs BbIIApHBIX YCTAaHOBOK. MarepuanbHblii Oananc. TeruoBoi Oa-
naHc. Utepannonubie pacueTsl. MHXeHepHas ONTUMU3ALMS BbIMAPHBIX YCTAaHOBOK. ONTUMHU-
3a1Msl 10 YUCITY KOPITYCOB.

74. Pa3HOBUJTHOCTH BBIMAPHBIX YCTaHOBOK. ONpecHUTENbHbIE M JUCTUIUISIMOHHBIE yCTa-
HOBKU. OJTHOKOPITYCHBIE BhIMTApHbIE ycTaHOBKHU. Cxema. JIocTOMHCTBA U HEIOCTATKHU.

75. IlpoTuBOTOYHBIE BhINIApHbIE YCTaHOBKU. Cxema. JloCTOMHCTBA U HEAOCTATKH.

76. IlpsimoTo4HBIE BBITIApHBIE YCTaHOBKU. Cxema. J{ocTOMHCTBA U HEJJOCTATKH.

7°7. BeinapHble YCTAaHOBKH € TEIUIOBBIM HacocoM. Cxema. JIoCTOMHCTBA U HEIOCTATKH.

78. KOoHCTpYKIIMM BBIMApHBIX arnmapaToB. OCHOBHBIE IPYIIBI U pa3HOBUAHOCTU. KOHCTpYK-
TUBHBIE PEIICHUS: CHIXKEHUE OpBI3TOYHOCA U MEHO00pa30BaHus, yiIaBiIUBaHUE OpPbI3T, CHIKe-
HUE HAaKUIEeoOpa30BaHUs U YHUCTKA, MOBBIIEHNE KOA(DPUIIMEHTOB TEIUIOOTAAYN U TEIUIOoNepe-
Ja4M, OTBOJI HEKOHJEHCUPYIOIIMXCS ra30B, OTBOJ MKUAKOCTEH M ra3oB U3 BaKyyMHOU ammapa-
Typbl. BA 17151 TepMOIaOMIBHBIX PACTBOPOB, ISl BSI3KUX PACTBOPOB, JJII CHIBHO KOPPOAH-
PYIOIIHUX PACTBOPOB.

79. Konctpykiuu BA ¢ ectecTBeHHOUN KOHBeKIMeH. Pa3HOBUAHOCTH yIyUIISHHUS LUPKYJIS-
ITUH.

80. KoHCTpyK1IMH BBINIApHBIX anmnapaToB. BA ¢ mpuHYIuTENIbHOW KOHBEKIIUEH.

81. KoncTpykuuu BbimapHbIx amnmapaToB. [IpsMoTounbie mieHouHble BA 6e3 mupkynsuuu,
anmnaparsl ¢ BCIOJI3arolell TIeHKo, anmnapatel KecTHepa, anmapaThl cO CTEKAOIIEH MIEHKOM.

82. XononunpHble npouecchl. PazHoBunHocTu. [IpriMeHeHNe B MPOMBINUIEHHOCTU U OBITY.
[Ipumepsl. PazHoBuHOCTH XNagoareHToB. O0patHblil ki KapHo.

83. YMmepenHoe oxnaxkjaeHue. XoJaoauiabHbl kodPdunuent. Ipdexr Jxoyna-Tomcona.
HpoccenupoBanue. IlapokoMiipeccHOHHBIE XOM0AUIbHbIE MAIIMHBL. [{UKIIbI.

84. I'nmybokoe oxnaxaenue. Jeranaepsl. Ocod0eHHOCTH padouux HUKIOB. CKMKEHUE U pas-
JIeJICHUE Ta30B.

85. luddysuonnsie npouecchl. PazHoBunnoctu u kinaccudukanus. duddy3nonnsie mnpo-
LECChI: pa3JeieHHs], CMEILIEHHUs, CITyTHBIE, BCTIOMOTaTelIbHble. ArperaTHoe COCTOSTHUE U YUCIIO
B3aMMOJICUCTBYIOMUX (Da3; YMCIO KOMIOHEHTOB; KOHLEHTpAIUs ChIPbs; YUCTOTA IEJIEBBIX
npoayKkToB. IIpuMepsl cucTeM U MPOIECCOB.

86. Pa3HOBUIHOCTH M OCOOCHHOCTH MPOLECCOB pa3JeieHHs, OCYIIECTBIsEMbIX 0€3 BCIIO-
MOTATENIbHBIX TMOTJIOMIAIONINX WM MPOMYCKAIOMUX BeulecTB. DPQEKThl, UCIOIb3yeMble s
paznenenus. [lpumepsl nporeccoB (peKTUQUKALMS, KPUCTAIUIU3ALUS U JIP. ).

87. Pa3HOBUJHOCTH U OCOOEHHOCTH MPOILIECCOB pa3/ielieHUs, OCYIIECTBISIEMbIX IPHU MOMO-
I BCIIOMOTaTeNIbHBIX BellecTB-nornotutencii. [lpumepsl npoieccoB (abcopOius, KUIAKOCT-
Hasl SKCTPaKIMs, aAcopOLus, CyIIKa 1 JIp.).

88. Pa3HOBUIHOCTH U OCOOEHHOCTH MPOLIECCOB pa3/ielieHUs, OCYIIECTBIAEMbIX TPU TOMOIIU
n30UpaTeNnbHO - Iporyckamux Memopan. [lpumepsl mpoiieccoB (0OpaTHBI OCMOC, THATU3,
yabTpadUuabTpaLus 1 ap.).

89. PazHoBuHOCTH 1U(HY3MOHHBIX anmapaTtoB. AMNapaThl OJHOKPATHOIO KOHTAKTa, amma-
paThl ¢ MEIIAJIKOW, eMKOCTHBIE U sueeuyHble anmnapartbl. KomonHble 1 6apabaHHbIE anmapaThl,
muddepeHnranbHbIi U CTyneHYaThlid KOHTAKT (a3. [Ipumepsl u3 Bcero Kypca.

90. OcoOEHHOCTH UCXOIHBIX CMECeil M1 KOHEYHBIX MPOJYKTOB, 3aTPYAHSIIONINE Pa3cICHHE.
CnocoObl  moBbIIeHUs 3(PdekTuBHOCTH IUPPY3UOHHBIX TPOLECCOB pazaeneHus. Boioop
1 dy3uoHHBIX polrieccoB U amnmnapaToB. KoMOuHupoBanubie cxeMbl. [IpuMepsl U3 Bcero Kyp-
ca.

91. Muddysnonnoe paBHoBecue. CrocoObl ¥ BEIOOP BbIpakeHUs KoHIeHTpaluid. CriocoObl
onucanus nudPy3noHHOro paBHOBecHs (TaOIMYHBIN, rpaduyeckuii, aHanuTH4eckuit). da3o-
BbIe MarpaMMbl paBHoBecus. [Ipumepsl U3 Bcero Kypca.



92. Kunetruka u nuHamuka Iud@y3uoHHBIX mpoueccoB. Juddepenunanbubie ypaBHEHUs
muddy3un B IBUKYIIEHCS 1 B HEMOJBUKHOM cpefe.

93. Nuddepennuanbupie ypaBHeHus: nuddysun. CyOcTaHIMOHANBHAS Mpou3BoaHas. Ore-
patop Jlamnaca. Metonb! pemienust qudpepeHnnanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOIHBIX.

94. EnvHble KMHETUYECKHWE 3aKOHOMEPHOCTH MpolieccoB mnepeHoca. OCHOBHOE YypaBHEHHE
macconepenauu (OYM). CpaBHeHHE C OCHOBHBIM ypaBHEHHEM Teruionepeaaun. Mx ananorus u
pasnuyusl.

95. O0muii ko3hduIMeHT Maccomepenayd U dYacTHble KOA(DPUIUEHTH MACCOOTIAYH.
CpaBHeHue ¢ o0muM K03(PPUIIMEHTOM TeIIonepeayd U YacTHbIMH KO3 (UIIEeHTaMu Ter-
nootaaud. Ux aHamorust W pa3nuyus.

96. KputepuanbHble ypaBHeHUs MaccooTaaun. CpaBHEHHE C KpUTEPUAIbHBIMU YpaBHEHMUSI-
MU TeriooTaaun. X aHaiorust 1 pa3inyusi.

97. ®a3oBble AMarpaMMbl paBHOBECHsI M paOouMe JIMHUU. YpaBHEHUs pabouyux JIMHUNA Mac-
cooOMeHHbIX TmporeccoB. CooTHOUIEHUE MOTOKOB. [IpumMepsl /uisi ciaydaeB MPOTUBOTOKA U
npsMoToka. [IpenenbHble mooxkeHUs: pabounx JTUHUIM.

98. Cpennsisi nBwxkymias cuna aud@ysnonnbix mnpoueccoB. CpaBHenne ¢ CIIC TemioBbix
npoueccoB. Yucno enunun nepenoca. Metoasl pacuera CJIC u YEIL

99. Pacuet nud@y3MoHHBIX MPOIECCOB U aNMapaToB Ha 0a3e OCHOBHOTO ypaBHEHHS Macco-
nepenaun. Mcxonueie nannbie. Matepuanbhbiil 6ananc. Cpennss npwkyuias cuia. Koadounn-
€HTBI MaccoIepe1aun U MacCOOTIauH.

100. Pacuer ¢ ucnonwzoBanueM uucia eauHuil nepenoca (UYEIT) u BBICOTHI eTUHMIIBI
nepenoca (BEI).
101. Pacuer auddy3noHHbIXx anmapaToB Ha 0a3e 4YKClIa TEOPETHUYECKUX TapeoK

(UTT). Ucxonusie nanubsie. MaTtepuanbhbiii 0ananc. "Kna" ctynenu u ero pacuet. [Ipenens-
HbI€ CKOPOCTH MOTOKOB, YAEP>KHBAIOIAsi CIIOCOOHOCTh, YHOC, 3axJieObIBaHUE, paboune CKOpO-
ctu. CeyeHue, BpicoTa U pa3mepsl anmnaparta. [Ipumeps! U3 Bcero kKypca.

102. Pacuer nuy3noHHBIX MPOIIECCOB U anmapaToB Ha 0a3e WHKCHEPHBIX aIPOKCH-
Maluii KHHETHYECKUX XapaKTepUCTHK. [Ipumepsl U3 Bcero Kypca.

103. [TpuHIMIIBI MHXKEHEPHOW onTUMU3ANKK TU(GY3NOHHBIX MPOIECCOB U anapaToB.
IIpumepsl u3 Bcero Kypca.

104. Ab6copbuus. Xemocopoius. lecopbuus. CymHocTh U mpuMeHeHue. [Ipumepsi.

105. Hudbdy3nonnoe papHoBecue mpu adbcopoiuu. 3akoH ['enpu. Bnusinue nasnenus u

temmneparypsl. TemnoBoi addekt. PactBoputenu ans abcopobimu. TpeboBaHusi K pacTBOpUTE-
M. [Ipumepsl.

106. Texnonornueckue cxembl abcopoumu. [IportuBorok. Ilpsmorok. Peuumpkysmsims.
Cxembl 1 (pa3oBbie nuarpammbl. KoHCTpyKIIMK aOCOpOIIMOHHBIX anapaTos.
107. Hacanounsie komonHbl. Hacanku (peryisipHbie, HEperyJspHbIE, IJIaBaloIIne),

TpeboBaHus. Pa3OprI3ruBaroiine ycTpoicTBa (CTpyidaThie, pa30phI3ruBaOIINe), TPEOOBAHMUS.
Pexxumbl paboThl KOJIOHH. Pacuer.

108. Tapenbuatbie K0IOHHBL. KOHCTpyKIMM Tapenok (KOJIMayKoBbIe, CUTYAThIE C Tepe-
JUBHBIMU yCTPOWCTBAMHU, MPOBAIBHBIC, EPEKPECTHOTOUHBIC, KIIAallaHHbIC). PexXnMBbl pabOThI
KOJIOHH. Pacuer.

109. Pextudukanus. CymHocts u npumeHenue. [Ipumepsl. PazoBas nuarpamma. Cxe-
Ma peKTU(UKAIMOHHON YCTAaHOBKU. Pa3HOBHIIHOCTH peKTHU(UKAIIMOHHBIX MPOIECCOB.
110. Huddy3nonnoe paBHoBecue mpu pekTUduKanuu. MeansHble pacTBOphl. 3aKOH

Payns. YpaBHeHue paBHOBecHON KpuBoiul. @a3zoBas guarpamma. CMecu ¢ azeorpornom. Bos-
MO>KHOCTH PEKTU(OUKAIMOHHOTO pa3/ieNIeHUs.



I11. Pextudukanronnas yctaHoBKa HenmpepblBHOTO jaeiicTBus. Cxema. [loToku mapa u
KUJKOCTU. YpaBHEHUs padounx auHui. Ma3oBas quarpaMmma.

112. Pacuer pexkTu(UKAIMOHHBIX KOJOHH. MarepuanbHblii M TEIJIOBOM OaliaHC.
dnermoBoe umcio. Pacxon xmamgoarenta B nediermarope. Pacxon teronocurens B Kyoe (Ku-
MATUIHLHUAKE).

113. dnermMoBoe 4MCIO MpU peKTUhUKAUU. MUHUMAIbHOE, MAaKCUMAJILHOE U ONTH-
ManbHOe (hiiermMoBoe uncio. BrnusHue dierMoBoro unciia Ha pa3Mepbl KOJOHHBI M HA PACXO0/Ibl
TETUIOHOCHUTENS U XJ1aJ0areHTa.

114. OnTumuzanus peKTU(PUKAIMOHHBIX MPOIIECCOB U alnapaTos.

115. OU3NKO-XUMUYECKHE OCOOEHHOCTH PEKTHU(PUKALMU U KOHCTPYKIHMH peKTU(dUKa-
IIMOHHOM anmapaTtypbl. CX0JCTBO U OTJIMYMS OT abcopOnoHHbIX KoyioHH. Ky0. dednermatop.

116. XKunkoctHas skcrpakuusa. CylHOCTh U npuMeHeHue. [Ipumepsl.

117. Huddy3nonHoe paBHOBecHE MPHU KUAKOCTHOW SKCTpakuuu. PactBopurenu amns
skcTpakuuu. TpeboBanus. [Ipumepsi.

118. TexHonornyeckue cxembl >KMJIKOCTHOM S3KCTpakuuu. TpeyronbHas auarpamma.

Ocobennoctu )KPIJIKOCTHOﬁ OKCTPAKIHUU U SKCTPAKIIUOHHBIX aIllIapaTOB. CXOI[CTBO Hn OTIIMYUA
oT a6COp6I_II/IOHHBIX u pCKTI/I(i)I/IKaI_II/IOHHBIX KOJIOHH.

119. Ancopburonnsie nponecchl. PaznoBunnoctu. CymHocTs U ipuMeHeHue. [Ipume-
phl. [IpomeblniuieHHBIE aCOPOEHTHI. Pa3HOBUAHOCTH, XapaKTEPUCTUKH U OCOOEHHOCTH.
120. Hudbdy3nonnoe paBHoBecue mpu aacopOuuu. M3otepmbl amcopOiuu. BiusHue

TeMIiiepaTypsl U AaBieHus. TemnoBoit addext. TpeboBanus k ancopbentam. [IpombliieHHbIE
afcopOeHTbl. Pa3HOBUIHOCTH, XapaKTEPUCTUKU U OCOOEHHOCTH.

121. [lepuonuueckas aacop6uus. PaGounii nuki. [lecopOuus akTUBHBIX YIyied U CH-
nukarenei. Metobl pacuera ajcopoepoB. YpasHenue [llunoga.

122. AncopOIIMOHHBIE YCTAaHOBKM HENpepbhIBHOro aeiictBusi. Cxema yctaHOBKU. Tpe-
O6oBaHus K afgcopOeHTamM. MeTo bl pacyeTa aIcopOLUOHHO- JECOPOIMOHHBIX KOJIOHH.

123. Cymmnbable nporecchl. CylHOCTh U puMeHeHue. CrnocoObl CYIIKH U 00€3BOKU-
BaHus. [Ipumepsl.

124. CBoiicTBa BI@XXHOT'O BO31ayXa M nuarpamma Pamsuna. M3o0pakeHue Ha nuarpam-

Me I-X OCHOBHBIX MponeCcCoB M3MCHCHHA COCTOAHUSA BO3YyXd. HpI/IMepBI IMPUMCHCHHA OHad-
I'paMMBI.

125. Huddyznonnoe paBHoBecue npu cymke. M3otepmsl cymku. Bunbl maTepuanos.
Bunsl cBsi3u Biaru ¢ matepuaioM. [Ipumepsi.

126. Cxembl BO3IYIIHOW KOHBEKTMBHOW CYyIIKH. MarepuanbHbI U TEIJIOBOM OajaHC.
Teopernueckas u peanbHas CylKa. baJaHCHBIE pacUYETHI.

127. Kuneruka cymku. IlepBbiii u BTOpoil nepuon cymku. Bpems cymku. Pacuer cy-
LIWJIOK.

128. Texnomornueckue ocobeHHOCTH cymiku. Ycaaka. KopoOnenue. Murpamus. Ilo-
pooOpazoBanue. XUMUYECKUE peBpalleHus. BiusHue Ha kadecTBo npoaykra. [Ipumepsi.

129. Cymmiaku ais KUAKOTEKYUYHX, MacTOOOpa3HbIX U 3€PHUCTBIX MaTEPUAIIOB.

130. Cymmnku sl KyCKOBBIX, IITYYHBIX U JIEHTOYHBIX MAaT€pUAJIOB.

131. [Ipoueccsl U 000pyAOBaHHUE JIs1 U3MENIBUEHUS TBEPbIX MATEPHAIIOB.

132. [Ipoueccol u 00opyaoBaHUEe A KiIacCU(PUKALMU TBEPABIX MAaTEPUAJIOB.

4. METOJMYECKUE PEKOMEHJTALIMH T10 OPT AHU3AITU CAMOCTOSITEJILHOM
PABOTBI ITPU TIOATI'OTOBKE K BCTYIIUTEJIBHOMY HCIIBITAHMIO



[enblo opraHu3aiy caMmoCTOATEIbHON pabOThl MPHU MOJATOTOBKE K BCTYMUTEIBHOMY HC-
NBITAHUIO SIBJISIETCS MOJIydeHHe Oosiee rTyOOKMX JOMOJHUTEIBHBIX 3HAHUM O MpeIMEeTHON 00-
JIACTH ¥ MPUOOpETEeHNE HABBIKOB U YMEHUH MO OCHOBAM CaMOCTOSITENIbHOM PaOOTHI.

B xone camocTosiTennbHON pabOThl pEKOMEHIYETCs ClIeyIOIIee.

Bo-niepBbIX, CllelyeT HW3y4YHTh TEOPETHUYECKHE BOIPOCHI MO COOTBETCTBYIOLIEH TEME C
npopabOTKON KaK KOHCIIEKTOB UMEIOIINXCS JIEKIUH, Tak U yueOHUKOB. Oco00e BHUMAaHHE Clie-
AyeT oOpaTUTh Ha OCHOBHBIE MOHATHSA U 3aBUCUMOCTH. 3aTE€M HYXHO CaMOCTOSITEIbHO pa3o-
OpaTh NMpakTUUYECKUE MPUMEPHI UK 3aJa4M MO KaKJIOM IpyIine paccMaTpUBaeMBbIX MPOLECCOB,
YTO CHOCOOCTBYET Oojiee ri1y0OKOMY MOHMMAHUIO U YCBOEGHHUIO TEOPETHUYECKOro MaTepHaa.
ITocne 3TOro peKOMEHIyETCs €IIe pa3 BEPHYTHCS K BOIPOCAM TEOPHUHU.
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