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1. KPATKAS XAPAKTEPUCTUKA TIPOI'PAMMEBI

[IporpaMmMa BCTYNHUTENHHOIO MCHBITAHUS HOCUT MEXAUCLUUIUIMHAPHBINA XapakTep u Oa-
3UpyeTcd Ha CIEAYIOIMUX AUCHUILTUHAX MPOPECCHOHANBHOIO U crenuanbHoro mukia: «llpo-
LECChl M allapaTbl XUMUYECKONW TEXHOJOrnm», «MaTreMaTnyeckoe MOJEINPOBAHUE XUMHKO-
TEXHOJIOTUYECKUX CUCTEM», «MaKpOKMHETUKA XUMUYECKUX MPOLECCOB U XUMUYECKUE PEAKTO-
pbD», «TeopeTrndeckue OCHOBBI IHEPTO- U PECYPCOCOECPEIKEHUS.

[Iporpamma COIEpPKUT PEKOMEHAYEMYIO K IOJATOTOBKE OCHOBHYIO M JIONOJIHUTEIBHYIO
JUTEPATYpPY, a TAKXKE NMEPEUYeHb BOMPOCOB, HA OCHOBAHUHU KOTOPHIX (HOPMHUPYIOTCS dK3aMeHa-
[IUOHHBIE OWJIEThI. DK3aMEHAIMOHHBIA OWJIET COCTOUT U3 Tpex BompocoB. Kak mpaBuio, nep-
BBbII BOITPOC MOCBSILIEH TEOPETHUYECKUM OCHOBAM M METOJIOJIOTUHU MTPOIIECCOB U alllapaToB XH-
MUYECKOM TEXHOJIOTHH, BTOPOM BOMPOC KacaeTcs puzndeckux ((PU3NKO-XMMUYECKUX) OCHOB H
MeXaHHM3Ma Mpoliecca, TPETUi BOMPOC — anmapaTypHOro opopMIIeHHs Mpoliecca.

2. COJEPXAHME PA3EJIOB BCTYIIMTEJIBHOI'O UCITBITAHMA

1. OcHOBBI TEOPHH MPOLECCOB U ANMNAPATOB XMMUYECKON TEXHOJIOTHH.

1.1. OOume noI0KEHUS.

[Ipeamer u metonsl aucuuiiuHbl. Mcropuueckas cnpaBka. Kiaccudukanus OCHOBHBIX
TEXHOJIOTMYECKHUX ITPOLECCOB U aImnapaToB.

Pa3HoBHIHOCTH METOJOB MPOEKTUPOBAHUS, UCCIeq0oBaHuUsl, onucanus u pacuera [TAXT
(KOHCTPYKTOPCKO-TEXHOJIOTHIECKHUE Pa3paOOTKW W TPOW3BOJICTBEHHBIA OIIBIT; SKCTICPUMEH-
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TaJdbHBIE M TEOPETUYECKUE MOIXOIbI; (HU3MKO-MaTEeMaTHUYECKHE, WHKEHEPHO-KMHETUYECKUE,
WHKEHEPHO- alllIPOKCUMALMOHHBIE U JOPMAIIBHO- CTATUCTUUECKHE METOIBI).

Enunbie kunetnueckue 3akoHoMepHOCTH (EK3). [loHsiTHE O CKOpOCTH mpolecca, ABUKY-
nieil cuite u conporusiieHnd. EK3 rugpoMexaHnyeckrux mpoueccoB, MPOIECCOB TEIJIO- U Mac-
conepenayu.

OCHOBBI TEOpPHH MEPEHOCA: NEPEHOC UMIYJIbCA, SHEPTUU, MacChl. ['paieHTHbIE 3aKOHBI
BSI3KOTO TPEHUsI B ABWKYyIIekcs xuakoctu (HeroToHa), TeronpoBoanoctu (DOypre) u quddy-
3un (Puka). AHanorus v pa3iauuus ypaBHeHUd. Kunernueckue k03(QpQUIMEHTH U UX pa3Mep-
HOCTH. [Iporieccel HErpaIuEHTHOW NPUPOIBI.

Crpykrypa auddepeHunanbHbIX ypaBHEHUHN MOJEH CKOPOCTEH, TeMIepaTyp U KOHIIEHTpa-
muii B [TAXT. Jpyrue dusudeckue nons. CyOcTaHIIMOHANIBHAS MPOU3BOAHAS, JIOKAJIbHAS U
KOHBEKTHBHBIE cocTapiisitomue. Jlnneitnsie quddepennnansupie ypaBHeHus noseit. OnepaTop
Jlannaca. HenuHelHbIe IPOLIECCH U YPABHEHHUSI IIEPEHOCA U MPEBPAILLECHNS SHEPTUU U BELIECT-
Ba.

Huddepenunanbabie ypaBHEHUsT ABMKEHUsS Hecxkumaemon xuakoctu (Hasse - Crokca).
CxxnmaemocTb. CBEpX3BYKOBBIE TEUEHHS. PeoslorMdecku ciaoKHble cpenbl. MaeanbHas Kuju-
KOCTb, CTaI[AOHAPHBIC TCUCHUS, “TIOJI3YIIIHE TCUECHUSI.

JuddepennpanbHbie ypaBHEHHUS TEIIONPOBOIHOCTHU B IBUKYIICHCS U HETIOABHKHOU Cpe/ie.

HNuddepennuanbabie ypaBHeHus Audy3un B IBHKYILECHCS U HEMOABUKHON Cpejie.

3amMbIKaHHE CUCTEMbI YpPAaBHEHUM NepeHoca. [ pannuHble yciaoBusa. MeToabl U BUABI peLie-
HUM auddepeHInaIbHbIX YpaBHEHUN ABUKEHUS KUAKOCTH, TEIJIONPOBOAHOCTU U AUGDy3HH.
[Ipumepsl penieHuu.

Teopus nmogoous (TII). Ucropudeckas crnpapka. 1-s1 Teopema moaooust. [lonydyenue kpure-
pueB noaobus u3 nuddepeHunanbHbIX ypaBHeHU: onepanus npuseaenus (OIl) muddepen-
UaIbHBIX ypaBHeHUH. Kputepuu ruipoMexaHnueckoro nojgoous. 2-s reopeMa noaoousi.

Amnanu3 pazmepHocteit (AP) ¢pusnueckux BennuuH. [lonydenue kpurepueB nmogoous MeTo-
JIOM aHayn3a pasmepHocten. Ilepsuunbie U BTOpUYHBIE pa3zMepHOCTH. Kputepun ruapomexa-
HUYecKoro nojodusi. Yncno kpurtepueB. m- Teopema bokunrema. JlocTOMHCTBA M HEIOCTATKH
nonyuyeHust kpurepueB metonamu AP u OIL.

Kpurepuanbhbie ypaBaeHus. OnpenensieMble U Onpeaesstonue KpuTepun (4ucia noaooms).
Onpenenstonye pa3Mepbl, CKOPOCTH, TEMIEPATYPHI, KOHLIEHTpauuu. [lapamMerpuyeckue Kpurte-
puu (cumiuiekcsl). [IponsBoanbie U rpynnoBbie Kputepuu. Kputepuu-ananoru. [Ipumepsi.

[lonyyeHnue SIBHOTO BUJa KPUTEPUATBHBIX ypaBHEHUH 0O0pabOTKON IKCIIEPUMEHTATbHBIX
WM pacueTHBIX JaHHBIX. ['paduueckas oOpaboTka. Ctatuctuyeckas odpaboTka. Meron Hau-
MEHBIINX KBaJIpaToB. BhIsiBiIeHNE BEHIOPOCOB U TpaHUI] pexxuMoB. [Iprmepsr.

duznyeckoe MOJCIUPOBAHUE U IKCIIEPUMEHT. TeXHUKa PU3NIECKOro SKCIEPUMEHTa U MO-
nenmupoBanus. [IpaBuna oGecrieueHus mogo0usT B MOJIENH U B oOpasiie.

3-1 Teopema nonodus. [lpumepsr monenupoBanus. [lpumMeps! “HECOBMECTHOCTH KPUTEPH-
eB 1pu (pu3udecKom moaenupoBanuu. CrienuanbHOe, TPUOTUKEHHOE U TIOCTIeA0BaTeIbHOE (DH-
3U4ECKOE MOJEITUPOBAHUE.

Amnanorus auddepeHunanbHbIX ypaBHEHUH nepeHoca. Meroabl ananoruu. [Ipumeps! ana-
JIOTOBOTO MOJAEJIMPOBaHUs (THAPOUHTETrPATOPHI, TEIIOTUIpaBINYecKas, Teroaudy3nonHas,
“TpoifHas” aHaJIoTHs, dJIeKTpoaHanorus, ABM).
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Marematnueckoe MmozaenupoBanue. DI[BM, nepcoHanbHble KOMIBIOTEPHI U CYTIEPKOMIIb-
10Tepbl. KOMIUIEKCHBIE METOBI.

O6muit nopsaok pacuera [TAXT. [IpoekTtHbie u moBepouHslie pacueTsl. CTaTHKa, MaTEpH-
aJIbHBIC U TEIUIOBbIE OajaHChl. YcCpenHeHue NBIKYyIed cuibl. KuHeTnka, yacTHble U oOIIue
KHHETHYeCKUe KO3 UIMEHTHI CKOpOCTH TiepeHoca. [Ipumepsr.

Nuxenepnas ontumuzanus [IAXT. Kpurepun ontumuzaiuu. Bapbupyembie mapameTpsl.
Orpannuenus. OmHOKpUTepUaIbHas OAHOMApaMETpPUYECKas ONTUMM3ALUs ¢ HehOopMaIn30-
BaHHBIMU OorpaHnueHusAMU. [Ipumepsl unxkenepHoi ontumuzanuu [TAXT.

Koncrpykropcko-texnonornueckas ontumuzanus [TAXT. Tlpumepsi.

[TonsiTusa MaremMatuueckoi Teopun ontumuzanuu. Oynkunn u yakimonansl. [Ipumepsr.

2. I'mapomexaHuYecKHe MPOLecChI

Buasl rungpomexanndeckux npoueccon. [Ipumepsl (M3 nepBoii yactu Kypca).

3agauu TMAPOMEXAHUKHU U METOAbI UX pemieHus. [lorpaHnyHbIi ciioi. AHATUTUYECKUE pe-
HIeHus 3a7a4 rujpomexanuku. [Ipumep unrerpupoBanus ypaBHenuii HaBove - Crokca mis te-
YeHUsS B TpyOax.

Teuenne B TpyOax. Pexxumbl nemkenus xuakocteil. Conportuienue Tpenuto. ['uapapiu-
YecKOoe CONpPOTHUBIIEHHE TPYOOIpoBoioB U anmnaparoB. CkopocTtHOM Hamop. IIsTe cocrapisito-
IIUX 00IIEro CONpOTUBIEHUS ceTH. [IpuMepbl MECTHBIX CONTPOTUBIICHUM.

KoHcTpyKIinn HacocoB, BEHTHJIATOPOB U KommpeccopoB. [lorpebnsiemass MOmHOCTh. Xa-
PAKTEPUCTUKH HACOCOB U BEHTWJISITOPOB. XapaKTEPUCTUKHU CETH U paboyas TOUKa.

OnTtumuzaius TpyOOIpOBOIHBIX CUCTEM.

Bunel aucnepcHblx cucteM. Meroasl WX NOJydeHHs W paszaenieHusd. Bnusaue 1TAB.
IIpumepsr.

['unpokuneTrka ocaxaeHus. OcaxxaeHue 4acThll CIOXHON (popmbl. OcaxaeHue B cUcCTe-
Max >KMJIKOCTb-)KUJKOCTb U )KUAKOCTh-ra3. CTECHEHHOE OCaX/ICHHE.

PacyeTr oTCTOMHUKOB U ocaguTesbHbIX Kamep. Pasmepsl. IlpousBogurensHocTh. [lyTH 10-
BBILIEHUS IPOU3BOAUTEIBHOCTH.

KoHCTpyKIMu OTCTOMHHMKOB IS TIBUIEH, CyCIIeH3ul U aMyJbcuil. O0ecreueHre paBHOMEp-
HOCTH ITOTOKOB. [IpenenpHbple CKOPOCTH TEYEHUSI.

[uxnonsl. @akTop paszaeieHus. Pa3HOBUIHOCTH HUKIOHOB. [ 'MAPOLIMKIIOHBI.

OnexkTpodunabTpsl. JJIOCTOMHCTBA, HEAOCTATKH, MpUMEHeHre. Hapyiuenus pexuma.

@uIbTpOBAaHWE W €r0 NPUMEHEHME B IPOMBINUIEHHOCTH. [Ipumepsl. Bunabl ocankos.
OunpTpyromue neperoponku. Pabounii HUKI MEPUOAMYECKHX W HEMPEPBHIBHBIX MPOIECCOB
¢unbrpoBanus. [Ipumeps! punbTpos. [IpoMbiBka ocanka. Pemynbnanus.

['uppokuHeTrka (QUIBTPOBAHUSA IMPH MOCTOSIHHOM JABJICHUU MPH MOCTOSHHOM Pacxo/e.
VYpasuenue Pytca. DxcnepruMeHTanbHOE U paCUETHOE OIpeIeJICHHE KOHCTAHT (PHIBTPOBAHUS.

OnTumanbHoe BpeMs GuiIbTpoBaHUs. MakcuManbHasi IPOU3BOAUTENHOCTh. ONTUMU3ALINS
GbunbTPOB.

KoHctpykuuu GpunbTpoBalIbHOM anmapaTypsl IS 5KHUIKOCTEH U ra3oB.

LentpudyrupoBanue u ero npuMeHeHue B MpombiluieHHOCTU. [Ipumepsl. McTtopuueckas
cinpaBka. PazHoBugHOCTH LIEHTpU(DYT M cenapatopoB. ['MApPOKMHETHKA LEHTPU(GYTUPOBAHUS.
®daxkrop pazneneHus. MomHocTs npuBoaa neHtpudyr. Pezonanc u 6anancupoBka. TexHuka
6e3onacHOCTH. BIIOKHPOBKH.
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IlepememmBanne xuakocTted. KOHCTpyKIMM MeXaHMYECKHMX Memanok. KpurepuanbHbie
ypaBHEHUS 1JIs pacyeTa MOIHOCTH. [{upKynsauronHoe nepememnanue. [TneBMaTnueckoe ne-
peMenIMBaHue.

B3pemennsbiil ("kunsmuii” U “‘CyTHBIA) CJIOM M €ro NPUMEHEHHE B MPOMBIILJICHHOCTH.
[Tpumepsl. OcobeHHOCTH THAPOKMHETUKH. Pacuer. Hapyienus pexxuma KUIEHUs BO B3BEIICH-
HOM CJIO€ M MeTOJibl OOpHOBI ¢ HUMHU. Pa3HOBUIHOCTH anmapaToB CO B3BELIEHHBIM CIIOEM. An-
poOHTAHHBIE amTapaThl.

3. TemnoBblie mpoiecchl

Teruossle nporneccel. PazHoBuaHoct. OQHO- U MHOTOONEPALMOHHBIE TEIUIOBBIE M XOJIO-
JIWIbHBIE ITpolecchl. [Ipumenenne B npoMbIuIeHHOCTH. [Ipumepsl.

TemnonpoBonHocTs. 3akoH Dypbe. Koapduument remnonposogHoctu. Hecraunonaphas
TEIUIONPOBOAHOCTE. [IpuMep muTerpupoBanus auddepeHnanIbHOr0 PaBHEHHS TETLTONPOBO/I-
HOCTH.

KouBektuHnbI# Temnonepenoc. 3akon Hetotona. KoadpumumenTs! Temmootaaun.

TennoBoe u3nyuyenne. 3akoH Ctedana-bonpivana. CreneHp YepHOTHL. YTIIOBBIE KO3 Pu-
LUEHTHI.

CriocoOb1 HarpeBa U oxJaaxaeHus. TpeOoBaHUS K TEIUIOHOCUTESIM.

Harpes BoxstHbIM mapoM. OTBOJ KOHJEHCATa U HEKOHACHCUPYIOIIUXCS I'a30B.

OcHoBHOEe ypaBHeHue Teruionepenadd. KoappuuueHTsl TemooTnauu U TEmonepeaayn.
CpenHsist IBHXKyIIas cUila Terionepenadn. TemnepaTypHsie rpadukH.

KputepuanbHble ypaBHEHUS TEIUIOOTAA4YM I IPOLECCOB 0€3 U3MEHEHUS arperaTHOro Co-
CTOSIHUS M C U3MEHEHHUEM arperaTHOrO COCTOSIHUS TEIIOHOCHUTEIIS.

KoHncTpykuun TemnooOMeHHUKOB. [loBEpXHOCTHBIE TEMIIOOOMEHHUKH (PEKYyIepaTophl).
TemnooOMEHHUKN € TEIUIOAKKYMYJIMpYIOIIeH Hacaakod (pereHeparopsl). TemiooOMeHHUKH
cmemrenus. Jlocronncrsa u Hegocrtatku. [Ipumenenue. [Ipumepsr.

OnTuMu3anus TemI000MEHHIKOB.

BelltapuBanue u €ero NpUMEHEHUE B IPOMBINUIEHHOCTH. [IpuMepsl npumMenenns. Ou3nko-
XUMUYECKHNE M TEXHOJOTHMYECKHE CBOWCTBA pacTBOpoB. HakumeoOpazosanue. [lenHoobpaszoBa-
HUE.

[Tone3Has pa3HOCTH TEMIIEpaTyp IPH BbIMAPUBAHWH. Buasl TeMiiepaTypHbIX noreps. IIpe-
JIEJIBHOE YUCJIO KOPIIYCOB.

OKOHOMHsI TeIUIa IIPU  BBINAPUBAHUKM. MHOTOKOPIIYCHOE BBIIIapUBaHUE. BbIllapuBaHue ¢
TEIJIOBBIM HACOCOM.

KoHCTpyKIMHM BBIIAPHBIX alapaToB U yCTAHOBOK.

OnTuMu3anus BbIIApHBIX YCTAaHOBOK. PacmpeneneHue mojie3HoW pa3HOCTH TEMIEPATYP IO
KOPILyCaM BBIITAPHBIX YCTAHOBOK. UHCIIO KOPITYCOB.

XonoauneHele npornecchl. PasHoBunHocTH. IIprMeHeHuE B IPOMBILUIEHHOCTH U OBITY.
[Tpumeps! npumenenust. PasHoBuanoctu xmagoareHToB. OopaTtHbii ik Kapso.

YMmepenHoe oxnaxaeHue. XonoAwibHbIM Koddduuuent. [poccenmnponanue. [lapokom-
MIPECCUOHHBIE XOJOAUIIbHbIE MAIIMHBIL. [[UKIIbI.

['my6okoe oxnaxaenue. Jleranaepsr. OcobeHHOCTH pabOYUX IUKIIOB.

4. MaccooOMeHHBbIe Pouecchl
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Ocob6ennoctu U Py3nOHHBIX MPOIECCOB M UX KIACCU(UKAITUS 110 OCHOBHBIM TPU3HAKAM
(Ha3HAYEHHUE; YUCIIO W BHJl B3aUMOJICHCTBYIOIIMX MOTOKOB; YHCJIO KOMIIOHEHTOB; arperaTHoe
COCTOSTHHME W KOMOMHAIIMU B3aMMOJEUCTBYIOMIMX (ha3; YMCTOTA MCXOAHBIX U KOHEUHBIX MPO-
IYKTOB; HaIllpaBJICHUE U CTPYKTypa MOTOKOB; HAIMYME TBEPAOH (a3bl).

IIprmMepsl cucTeM M MPOLECCOB.

Pa3HOBUIHOCTH M OCOOEHHOCTH TMPOLIECCOB pa3fesieHus, OCYLIECTBIIEMbIX 0€3 BCIIOMO-
raTeJIbHbIX MOTJIOMIAIOIINX WK MPOMYCKAOMKUX BelecTB. I EKTh, UCTIONb3yeMbIe IS pa3-
nenenusi. [Ipumepsl npoiieccoB (Macc-CEKTPOCKONMUYECKUE METOIbI, TepMOoIu(Py3usi, peKTH-
(dbuxanus, KpucTauIu3amus u ap.).

Pa3HOBUAHOCTH M OCOOEHHOCTH MPOLECCOB Pa3ACNICHUs], OCYIIECTBIAEMBbIX MPU MOMOIIU
BCIIOMOTATENbHBIX BellecTB-norinotuteneil. [Ipumepsr mpoueccoB (Maccomuddysus, adcopo-
IUsl, SKCTPAKIMS M IKCTparupoBaHue, ajacopOius, MOHHBIA 00MeH, XpomaTorpaduyeckue Me-
TOJBI, CyIIKA U JIp.).

Pa3HoBUIHOCTH U OCOOEHHOCTH MPOLIECCOB Pa3IEICHUs, OCYIIECTBISAEMbIX MPU MOMOIIH
n30uparenpHO-Mponyckaonmx memopan. [Ipumepsl mporeccoB (ocMmoc, 0OpaTHBIA OCMOC,
auanus3, ynbTpaduiabTpanus, nepBanopanus u ap.). TeXHUYECKUue U pacuyeTHbIe OCOOCHHOCTH
MEMOpPaHHBIX MPOIECCOB U 000PYIOBAHUS.

TexHudyeckue U pacyeTHbIE OCOOEHHOCTH KUAKO(A3HBIX MPOIECCOB M ammapaToB U MPO-
IIECCOB U anmapaToB ¢ TBepAou ¢azoit. [Ipumepsi.

Oc00EHHOCTH UCXOJHBIX CMECel U KOHEUHbIX MPOAYKTOB, OmNpeeistonune Boioop nuddy-
3MOHHBIX MPOIIECCOB pazneneHus. [Ipumepsl.

Pa3HOBUAHOCTH KOHCTPYKTUBHOTO OpopmiieHUs Tu(DPY3MOHHBIX MPOLECCOB PA3IACICHHUS.
OpnnoxpatHbld, AuddepeHuanbHblii U CTYNEeHYaTbl KOHTAKT ¢a3. MeMOpaHHbIE alapaThl.
AnmapaThel ¢ MEXaHUYECKMMU BO3JICUCTBUSIMU U C HAJIOKEHHUEM SHEpreTuueckux nosei. [pu-
MEPBHI.

CriocoOb1 moBbitIeHUs 3QPEeKTUBHOCTH AU(PPY3MOHHBIX MPOILIECCOB pa3iAeieHUsI.

OO0t MopsAI0OK pacueTa MacCCOOOMEHHBIX MPOIIECCOB U anmapaToB (aupdy3nOHHBIX U Te-
wio-auddy3nonnsix). Cratuka. MaTtepuanbHbiii OanaHc (oOuMii U MO0 KOMIOHEHTaMm). Terio-
BOI1 OanaHc.

Huddysnonnoe papnoBecue. CrocoObl U BBIOOP BBIPAXKEHHS KOHIIEHTpALMd. JKCHepu-
MEHTaJIbHbIE METOJIbl U3yueHusi paBHOBecHs. [Ipumepsl (kuakocTHas s3kcTpakius). CrocoOsl
onucanus 1ud¢y3uoHHOT0 paBHOBeCHs (TabJUUYHBIN, rpadudeckuid, aHaauTudeckui). [Ipume-
PBI.

KuneTtuka u auHamuka MaccornepeHoca. 3akoHbl nepeHoca. I'paauentusiii motok. dudde-
peHIuMaIbHbIe YpaBHEHU MU Py3un B IBIKYIICHCS 1 B HemoAaBW»KHOM cpene. CyOcTaHuumo-
HanbHas npousBojaHad. Oneparop Jlamnmaca. Meroasl peuienus AuddepeHnnanbHbIX ypaBHe-
HUMN B YaCTHBIX NMPOU3BOJHBIX: pa3zesieHus nepeMeHHbIX (Dypbe); onepalmoHHbIX Ipeodpaszo-
Banuil (Jlamaca); ucrounukoB (dpyukiuii ['puna).

Enunbie kunetnueckue 3akoHomepHoctu (EK3). Macconepenaua (Temionepeaaya) Ha Jio-
KaJIbHOM Y4aCTKe IMOBEPXHOCTU KOHTakTa (a3.

Cxewmpbl iepenoca. dazoBas guarpamma Jijisi Macconepeain, TerIonepeIauH.

O6mmit koxddunmenT maccomepenauyn W YacTHbie KodddummenTsr maccooTaaun. O0-
i KodpPUIMEHT Tertonepenadyu u 4acTHbie Kod(uImeHTs TemooTnauu. x anamorus
U pa3Ingusl.
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Enunbie kunernueckue 3akoHoMepHoctu (EK3). Macconepenaua (teruionepenaya) 1o
BCel TIOBEPXHOCTH KOHTakTa (a3 anmapata. OCHOBHOE ypaBHeHHe Macconepeaaun. OCHOBHOE
ypaBHeHue Teronepenaun. Cxembl mepeHoca Ha MOTOYHBIX JUarpammax.

Cpennsis nemkymas cwia (CAC) nuddy3noHHBIX U TEIUIOBBIX MPOIECCOB. BBIBOJ MHTE-
rpasibHbIX ypaBHeHuit (CIIC). Ux ananorust u paznuyusi.

Kputepuanbubie ypaBHeHHsI MaccooTaadu. KpurepuanbHble ypaBHEHUS TEIIo0TAauu. Mx
aHAJOTUsl U pa3lInyusl.

VYpaBHeHus pabouux JMHUNA MaccOOOMEHHBIX TMpoueccoB. CooTHoleHne noTokoB. Mazo-
Bble uarpammel. [IpuMepsl 15 ciiydaeB IPOTUBOTOKA U MPSIMOTOKA.

Cpennsis aBuwxkymas cuia. Yucno eaunui] nepeHoca. [lotounsie U ga3zoBbie quarpaMmbl.
Cnoco06s! Beruncienuss YEIT u CC. CpegneunrerpaibHasi, cpeHenorapuMuyeckasl U cpej-
Heapupmernyeckas CJIC. 3aBUCUMOCTh CpelIHEeN IBUKYIIEH CHIIBI OT B3aUMHOI'O HaIpaBJIEHUS
ITOTOKOB.

CrpykTypa noTokoB. Metoasl n3yueHus u onucanus. PaznoBugHoctu. MaeanbHoe BbITEC-
HEHUE, UIeaJbHOE CMEUICHHE, MMPOMEXKYTOUHbIE PeKUMbI. OCHOBHBIE MOJIETHN CTPYKTYpPHI IO-
TOKOB (0a30BbIe, sTUeeUHAs, TPOAOIbHON MU dy3un). MeToapl yiaydmieHus: CTPYyKTYpHI MMOTO-
KoB. [Ipumepsl. 3aBUCUMOCTb CpeqHEN ABMKYLIEH CHIIBI OT CTPYKTYphI IOTOKOB. IIprmMepsl.
3aBUCUMOCTh MHUHUMAJIBHOTO PAacxojAa TMOTJIOTUTENS (TEIJIOHOCUTENA) OT HANpaBiICHUS H
CTPYKTYpbl TOTOKOB. [IpumMepsl.

CpaBHeHHe anmnapaToB ¢ pa3JIMYHBIM HAIMPaBJICHUEM U CTPYKTYpOM MOTOKOB. JlocTOMHCTBA
u Hepoctatku. [Ipumenenue. Boibop HampaBieHus: U CTPYKTYpPbl TOTOKOB.

Pacuer nud¢y3uoHHBIX MTPOILIECCOB U alapaToB Ha 0a3e OCHOBHOI'O ypaBHEHHS! MaccoIie-
penaun. Cxema, quarpaMMbl U IpUMep.

Pacuer nuddy3uoHHbIX anmnapaToB Ha 0a3e yncia eAUHUI] IepeHoca.

Pacuer nuddy3nonnbsIx anmapaToB Ha 0ase unciia Teoperuueckux tapenok "KIIJ[" cryme-
HU U ero pacueT. Cxema, AuarpaMmbl U IpUMeEp.

Pacuer mud¢y3nonnsix npoueccoB ¢ TBepAoH ¢azoi. [Ipumepsr.

Pacuer nud@dy3rnoHHBIX MPOIECCOB W almapaToB Ha 0a3e WHKEHEPHBIX AIMPOKCUMAIIAN
KHHETHYECKUX XapaKTepucTuk. [Ipumepsr.

CpaBHeHue METOI0B pacueTa AU} Py3MOHHBIX anmapaTos.

OcHOBBI HHXKEHEpHOU onTUMU3aIK 1U(h(HYy3MOHHBIX MPOLIECCOB U anmapaToB. [Ipumepsl.

AOGcopomus. Xemocopouus. JlecopOuus. CymHocTh U npuMmeHeHue. [IpuMepsl npumeHe-
Hust. {uddysrnonnoe paBHoBecue npu abcopoumu. 3akon ['enpu. BiusHue gaBiaeHus u teme-
patypsl. TermnoBoi r3dekT.

PactBoputenu nnst abcopouuu. TpeboBanus k pactBoputessiM. [Ipumepsi.

Texnonornyeckue cxembl abcopoiu. [Iporusorok. [IpsmoTtok. Penupkymsiius. CxeMbl u
(hazoBbie AUarpamMmbl. AGCOPOIIMOHHBIE YCTAHOBKH.

[1neHouHble MaccooOMEHHBIE anmnapartbl. Pexxumsbl paboThl. Pacuer.

Hacanounsie kononusl. Hacanku (perynsipHble, HEpErynspHbIe, IIaBaroIIKe), TPeOOBAHHUS.

Paz0OprisruBaronire ycTpoiicTBa (CTpyidarbie, KameiabHbIle), TpeOoBaHus. PexxuMbl paboThI
HAacaJ04YHbIX KOJIOHH. Pacuer.

Tapenbuareie komoHHBI. KOHCTpyKIMM Tapenok (KOJMayKoOBbIE, CUTYATHIE, MEPEKPECTHO-
TOYHBIC, KJIanlaHHbIE). PeskuMbl paboThl TapenpuaThix KoJoHH. Pacuer.
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Pacnpumutensubie auddys3nonnbsie annapatel. Mexanuueckue adcopOepbl. Pexxumbl pado-
Thl. Pacuer.

Pextuduxarus. CyuHocts 1 npuMenenue. [Ipumepsr.

Huddysnonnoe paBHoBecue mnpu pekTudukauuu. MaeanbHble pacTBOpHL. 3akoH Payrs.
VYpaBHeHUE paBHOBECHOU KpuBOl. CMeCH KUJKOCTEH: HI€alIbHbIe, HOPMaJIbHBIE, C OTKJIOHE-
HUSIMH, C a3€0TPOINIOM, YACTUYHO PACTBOPUMBIE, HEpACTBOpUMBbIE cuCTEMBI. [Ipumepsl. dazoBas
auarpamma.

Bo3moxkHOCTH peKTU(HUKAITMOHHOTO pa3/IeeHUs.

PexTudukanmonnas ycraHoBKa HenpepbIiBHOTO AeiicTBud. Cxema. [loToku mapa u KUAKO-
CTU. YpaBHEeHUS pabouux nuHuN. DazoBas guarpamma.

Pacuer pekTudUKAIMOHHBIX KOJOHH. MartepuanbHblii U TerioBoi Oananc. diaermoBoe
yucno. Pacxon xiagoarenta B nedaermarope. Pacxon TeronocuTens B Kyoe (KUMSATUIBHUKE).

®dnermoBoe 4yMCIO MpU pekThuxanuu. MUHHUMaTbHOE, MAaKCUMaJIbHOE M ONTHUMAJIbHOE
¢dnermoBoe uncio. BausHue (haerMoBoro yucia Ha pa3Mepbl KOJIOHHBI U HA PacXobl Xjan0a-
T'EHTa Y TEINIOHOCUTES.

PasHoBuaHOCTH pPEeKTHU(HUKAIIMOHHBIX TPOIECCOB. PexTudukanys MHOTOKOMITOHEHTHBIX
cMecel.

OU3NKO-XUMUYECKHE OCOOEHHOCTH PEKTH(PUKAIUU M KOHCTPYKIHMH PEKTU(UKAIMOHHON
anmaparypsl. Ky0. Jednermarop.

KunkoctHas skcrpakius. CynHOCTh U npuMeHeHne. OU3NKo-XMMHUUYECKHE OCOOEHHOCTU
KUJKOCTHOW SKCTPAKIMH U KOHCTPYKLMHU SKCTPAKIHUOHHBIX alllapaToB.

AncopOuunonnsie npouecchl. PaznoBugnoct. CyniHocTh U ipuMeHeHue. [IpombiiiieHHbie
aacopOenTsl. [Ipumepsi.

[Tepuonnueckas agcopOrus. Pabouunii muki. JlecopOiyst akTUBHBIX YTJICH, CUITUKareIen u
1eoIMTOB. MeTobl pacueTa ajacopoepoB. YpaBHenue lllniosa.

AJCOpOIMOHHBIE YCTAaHOBKM HEMPEPBIBHOTO nelcTBUA. [IprMephl KOHCTPYKIIUMA.

MeTos1 pacuera aicOpOIMOHHO-1€COPOIIMOHHBIX KOJIOHH.

CymmibHble nipoueccbl. CylmHocTh 1 mpuMeHeHue. [Ipumepsl.

CBoiicTBa BIaXHOTO Bo3ayxa u auarpamma Pamsuna. M300paxenue Ha guarpaMme OCHOB-
HBIX IPOLIECCOB U3MEHEHUS COCTOSIHUS BOo3ayXa. [Ipumepsl npuMeHeHns 1uarpaMmsl.

Huddys3nonnoe paBHOBecHe Mpu cymike. Bunsl maTepuanoB. Buabl cBs3u Biaru ¢ mare-
puanom. IIpumepsl maTepuanos.

Cxembl BO3AYIIIHOM KOHBEKTUBHOMW CYIIKU. MaTepralibHbIM U TETJIOBOM OajaHC.

Teopernueckas ¥ peajibHasi CylIKa. balaHCHBIE pacUYETHhI.

Kuneruka cymiku. IlepBwiii 1 BTOpol nepuoj Cymiku. Bpems cymiku. YpaBHeHue JIbIkoBa.
Pacuer cymmuiok.

TexHonornyeckue ocoOeHHOCTH cyliku. Ycaaka. Kopobienue. Murpanus.

[TopooOpazoBanue. XuMmudeckue npeppaiieHus. [I[puMepbl MaTepranoB U MPOIECCOB.

OcHOBHBIE TUITBI U KOHCTpyKIuH cymmiok. Knaccubukarms. Cymuiaky s KHIKOTEKY-
YUX U MacTo0Opa3HbIX MaTepuanoB. CyIIHIKH JUIsl 36pHUCTBIX U KyCKOBBIX MaTepuainoB. Cy-
IIAJIKU JUIS1 IITYYHBIX U JIECHTOYHBIX MAaTEPUAIIOB.

5. Mexannuyeckue npoueccol
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[Ipoueccer npoOnenust, u3menbueHus: U knaccuduxanuu. Teopun ndmenbuenus. [pyodoe,
cpeaHee, TOHKOE U KOJUTOMAHOE u3MenbueHue. CXxeMbl IpOOUIIOK U METbHHIL.

[Tponeccrt knaccudukanuu. Crocodsl pacceBa, cemapanuu, kiaccudukanuu. CxeMbl 000-
PYJOBaHMS.

CxeMbl parMoHAIBHOTO M3MENbYCHUS U Kinaccupukanuu. [IyTn S5KOHOMUM SHEPTHH U TI0-
BBIIICHHS KAYECTBA MTPOIAYKTOB.

3. IEPEYEHb BOITPOCOB K BCTYIIMTEJIbBHOMY HUCIIBITAHNIO

1. TIpenmeT m MeTOIBI HAYKHU O MpolEccax U anmnaparax xumudeckon texnonoruu (ITAXT).
HcTtopuueckas cnpaBka. Kiaccugukanus npoiieccoB U anmapaTos (110 IEIEBOMY Ha3HAUYCHHIO,
(bu3MYeCcKOil CyITHOCTH, arperaTHOMY COCTOSIHHIO, YHCIy (a3 ¥ KOMIOHEHTOB, YUCTOTE MPO-
AYKTOB, CLIOCOOY OpTraHM3aIly MPOLIECCa).

2. llepumoanueckue U HEMPEPHIBHBIE TEXHOJIOTHUECKHUE mporecchl. OCOOEHHOCTH, TOCTOUH-
CTBAa, HEIOCTATKU, TpUMEHEHHE. [Ipumepsl.

3. Pa3HOBMAHOCTH METOJ0OB NPOECKTUPOBAHUS, UCCIAENOBaHUs, onucanus u pacuera [TAXT:
AKCIIEPUMEHTAJIbHBIE U TEOPETUUYECKUE MOIXO/bI; (PU3NKO-MaTEMaTUYECKUE, THXEHEPHO- KH-
HETUYECKHE, WHXXEHEPHO-aMMPOKCUMAIIMOHHBIE U (OPMaJbHO-CTATUCTUYECKHE METOJIbI).
[Tpumepsi.

4. Enunbie kuHernueckue 3akoHomepHocTH [TAXT (EK3). CxopocTs, ABMXKyIIast cuia u
conpoTuBieHue (kuHeTnueckuii kospduuuent ckopoctr). EK3 ruagpomexannueckux mporiec-
coB. [Ipumepsl.

5. Enunbie kunetmueckue 3axkoHomepHocTH ITAXT. EK3 mpoieccoB Termmonepeaayu.
IIpumepsr.

6. Enunbie xunetnueckue 3axkoHomepHocTH I[TAXT. EK3 mpoieccoB maccomepenauu
(muddy3nonnbIx nporeccos). [Ipumepsr.

7. I'pagueHTHBIE 3aKOHBI BSI3KOTO TpeHUsI B JBMXKYyIIeics xuaxoctu (HpioToHa), Temio-
npoBoaHocTH (Dypre) u nuddysun (OGuka). AHanorus u paznuuus ypapHeHu. Kunernueckue
K03 PUIMEHTHI U UX pa3MepHOoCcTU. [Ipoliecchl HerpaueHTHON TPUPOIbI.

8. Teopus momobus (TIT). Uctopuueckas crnpabka. 1-s1 Teopema momoOus. Ilomydenue
KpUTEepUEB Moj100us 13 auddepeHInanbHbIX YpaBHCHUN: omepalus npuBeacHus auddepen-
UalIbHBIX ypaBHeHUI. Kputepuu ruipoMexaHuueckoro nojoous. 2-s1 reopeMa noaoousi.

9. Amnanus pazmepHocreii (AP) ¢pusnueckux BennuuH. [lonydyenue kpurepues noao0us me-
TOJOM aHajM3a pasmepHocTed. [lepBuuHble U BTOpUYHBIE pa3zMepHOCTH. Kputepuu rugpome-
XaHUYECKOTO To100ms1. Uncno kputepues. - Teopema bakuarema. J[ocTOMHCTBA M HETOCTATKA
nonydeHus kpurepueB metogamu AP u OIL.

10. Kputepuanbubie ypaBHeHuUs. OnpesenseMbple U ONpeaesionue Kputepuu (Jucia mojo-
ous). Onpenensitomne pasmMepbl, CKOPOCTH, TeMIEPaTyphl, KOHIIeHTpauuu. [lapamerpuueckue
kputepun (cumiuiekcel). [IpousBoansie u rpynmnoBble kputrepuu. Kpurepuun-ananoru. [Ipume-
phbI (U3 Beeit 1-ii yacTu Kypca).

11. Ilonmyyenue SBHOTO BHAA KPUTEPUATbHBIX YpaBHEHHUH OOpaOOTKON 3KCIEPUMEHTAIIb-
HBIX WJIM pacuyeTHbIX naHHbIX. ['paduyeckas oOpaborka. Craructuyeckas oopaborka. Meton
HaMMEHBIINX KBAJIPATOB.
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12. ®usnveckoe MOJCIUPOBAHUE M HKCIEPUMEHT. TexHuKa (PU3NUECKOro 3KCHEPUMEHTa U
monenupoBanus. [IpaBuna obecnieuenust mogobusi B MojaenH U B oOpasie. 3-s1 Teopema Mmojo-
ousl.

13. O6umit nopsipok pacuera [TAXT. [IpoektHbie u moBepouHbie pacueThl. CTaTuKa, MarTe-
pHAaJIbHbIE U TEIUIOBbIE OalaHChl. Y CpeIHEHUE ABIKYILEH CUITBI.

14. Bunel rugpoMexaHnyeckux npoueccon. IIpumepsr.

15. 3agaum ruApOMEXaHUKA U METOABI UX pelieHus. [lorpaHnyHbIi CIIOH.

16. AHanuTHYeCKHE pelIeHNs 3a/1ad THAPOMEXaHuKu. [Ipumep HHTErpupOBaHUs ypaBHEHUN
Hagbe - CTokca i1 TeueHus B TpyOax.

17. Teuenue B TpyOax. Pexumsl ABMkeHus xKuakocteld. CoNpoTUBIECHUE TPEHUIO.

18. T'mppaBauyeckoe CONPOTUBIEHUE TPYyOOIpPOBOJAOB M amnmapaToB. CKOpPOCTHOH Harop.
[1ATh cocTaBIAOIMX OOILIETO CONPOTUBIIEHUS CETH. [IprMeppl MECTHBIX COIIPOTHBIIEHUI.

19. KoHCTpyKIIMM HACOCOB, BEHTHJIATOPOB M KommpeccopoB. [loTpebisemMas MOIIHOCTS.
XapakTepUCTUKHA HACOCOB U BEHTHJISATOPOB. XapaKTEPUCTUKH CETU U paboyasi TOUKa.

20. OnTumu3anus TpyOOIpPOBOAHBIX CUCTEM.

21. Bunpl nucnepcHbIX cucTteM. MeToapl MX NOJydeHHs W pasznencHus. Bnusuaue [TAB.
IIpumepsr.

22. I'mapoxuneTnka ocaxnenus. OcaxaeHne 4acThIl CI0KHON (hopmbl. OcakIeHne B CHC-
TE€Max KUIKOCTb-)KUIKOCTb U KUAKOCTb-Ira3. CTECHEHHOE OCaXICHHUE.

23. PacdyeT OTCTOMHUKOB M OCaIUTENbHBIX Kamep. Paszmepsl. IIpousBogutenbHOCTh. [lyTn
HOBBIIICHUS POU3BOJUTENBHOCTH.

24. KoHCTpYKIMM OTCTOMHUKOB JJIs IbUIEH, CyCIEH3U U dMyibcuil. O0ecriedyeHne paBHO-
MEPHOCTH ITOTOKOB. [IpenenpHpie CKOPOCTH TECUEHHUS.

25. Huxnonsl. @akTop pazaeneHus. PA3HOBUAHOCTU LIMKIOHOB. | MAPOLMKIIOHBI.

26. Onextpo¢duibTpel. JlOCTOMHCTBA, HEAOCTATKH, NpuMeHeHue. Hapyienus pexuma.

27. OuIbTPOBAHHE W €r0 NPUMEHEHUE B NMPOMBINIIEHHOCTH. IIpumepsl. Buabl ocaakos.
OuabTpyrOLIME IEPErOPOIKH.

28. Pabounii UK MEPUOIUYECKUX U HETPEPHIBHBIX IMpolieccoB (uiabTpoBaHus. [Ipumeps
¢unbTpoB. [IpombiBKa ocaaka. Pemynbmnanus.

29. I'mapokuHeTuka (UIBTPOBAHUS MPH MOCTOSIHHOM JAaBJICHUU W MPH MOCTOSITHHOM pac-
xone. YpasHenue Pyrca.

30. DKCIepUMEHTAIBHOE U PACUETHOE ONPEACIEHUE KOHCTAHT (PUIIBTPOBAHMSL.

31. OntumanbsHOe Bpemsi (UIbTpOBaHUS. MakcUMallbHas MPOU3BOIUTENBHOCTh. ONTUMU-
3arus PUIbTPOB.

32. KoHcTpykuuu (puibTpOBaIbHON annapaTypsbl U1 )KUJKOCTEN U Ta30B.

33. IlentpudyrupoBaHue 1 €ro MPUMEHEHHE B MPOMBILUIEHHOCTH. [Ipumepsl. PazHoBua-
HOCTHU LEHTPU(YT U CENnapaTopoB.

34. T'mppoxkuHeTnka neHTpudyrupopanus. Pakrop paszaeneHus. MoIIHOCTh IPUBOJA LICH-
Tpudyr. Pesonanc u 6amaHcHUpoBKa.

35. IlepememmBanue xuakocrted. KoHcTpykumym mMexaHudeckux Memanok. Kpurepuanb-
HBIE YPABHEHHUS I pacyeTa MOITHOCTH.

36. LupkynauuoHHOE nepemenBanue. [lneBMaTnueckoe nepemMernBaHue.

37. B3BemeHHbIN ("KUOAMMI ¥ “CIyTHBINA™) CJIOM M €r0 MIPUMEHEHUE B IPOMBIIIEHHOCTH.
[Tpumepsl. OcobeHHOCTH THAPOKUHETHKH. Pacuer.
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38. Hapymenus pexxuma KUIIEHHS BO B3BEIICHHOM CJIO€ U METOJbI 00pbObI ¢ HUMU. Pa3Ho-
BUTHOCTH alMapaToB CO B3BEIICHHBIM clioeM. A3podOHTaHHBIE anaparhl.

39. Tennossle npoueccel. PazHoBuIHOCTH. OAHO- U MHOTOONEPALIMOHHBIE TEIVIOBBIE H XO-
noaunbHble npoueccel. [IpuMenenne B npomeinieHHOCTH. [Ipumeps! (M3 Bcero Kypca).

40. TennmonpoBoaHOCTh. 3akoH Dypbe. KoapduueHT TernaonpoBogHOCTH.

41. HecranmmoHnapHasi TEIUIONPOBOIHOCTh. [Ipumep mHTerpupoBanus auddepeHnnanTsHOTO
ypaBHEHUS TEIIOMPOBOIHOCTH.

42. KonekTuBHbIN Temuionepenoc. 3akoH Hetorona. KoaddunmenTs! Temmootaaqm.

43. TennoBoe uznydenue. Ilornomienue, oTpaxenue, npomnyckanue. M30uparenbHOCTh. 3a-
koH Credana-bonbiimana. CteneHb YepHOTHI. YTIIOBbIE KOA(P(HUIIUECHTHI.

44. CrniocoObl HarpeBa v OXJIAKJICHHUS.

45. TpeboBaHMs K TEIUIOHOCUTENSIM U XJ1aJ0areHTaMm.

46. CpaBHEHHUE TOCTOMHCTB M HEIOCTATKOB Pa3IMUHbIX CIIOCOOOB HArpeBa/OXJIakICHUS.

47. HarpeB BoastHeiM mapom. Harpes "riomyxum" napom. Harpes "octpeiM" mapom.

48. OTBOJ KOHJEHCATAa U HEKOHJICHCUPYIOIUXCS ra3oB. KOHIEHCAaTOOTBOJUMKHN. ApMarypa.
VI cTOYHMKN HEKOHJEHCUPYIOIIHUXCS Ia30B.

49. OcnoBroe ypaBaenue temionepenadn (OYT). BreBog OVT. Koadduimentsr Temmoor-
74y U Tervionepenadyn. TepMuYecKue COnpOTUBIIECHUS.

50. Cpennss npwxkymas cuna (CIC) temnonepenaun. TemnepaTypHble rpaduku i TEIIO0-
oOMeHHMKOB. BbiBoj ypaBHeHus cpeanenHTerpainbHoi CIC. Yucno equnun nepeHoca.

51. Cpennsist ABMKyIas cuia temionepenadu. Temneparypusie rpaduku. CpegHenorapud-
muueckas CIIC. Cpenneapudmernueckas CJIC.

52. Ctpyktypa notokoB. MeansHoe BhITeCHEHHE (NMOPIIHEBOM pexkum). MaeanbHoe nepe-
mermuBanue. [IpomexxyTounbie CTpykTypbl. [Ipumepsl.

53. 3aBucumoctb CJIC ot cTpykTypsl notokoB. CHmxenue CIIC npu nepeMennBaHiuu B O11-
HOM U3 MIOTOKOB UJIU B 00OUX MOTOKAX.

54. Temniepatypubie rpaduku. [IpegenbHupie TeMnepaTypbl TEIUIOHOCUTENS/XIIaA0areHTa Mpu
MPSAMOTOKE M IIPU MPOTHUBOTOKE, IPU UJI€ATbHOM BBITECHEHHU U cMelleHHH. CTeneHb UCIOb-
30BaHUs ¥ HAMMEHBIIIUE PACXObl TEIUIOHOCUTEISI/XI1a/10areHTa.

55. KputepuanbHble ypaBHEHHS TEIUIOOTAAYM JJIsl IPOLIECCOB 0€3 M3MEHEHUsl arperaTHoro
COCTOSIHUSA TeIUIOHOCcUTENA. Y paBHeHue Kpayccomnpaa.

56. KputepuaiibHble ypaBHEHHUS! TEIUIOOTAAYU ISl MPOLECCOB C U3MEHEHHEM arperaTHoro
COCTOsIHMS TerloHocuTens. YpaBHenue Hyccenbra.

57. OTHOCUTENIbHBIE BENTUYUHBI KO3(PPuimenToB TerooTnauu. [lytu yBenuuenus: koadpdu-
[IMEHTOB TEIUIOOTAA4YH U Teruionepeaauu. [Ipumepsi.

58. Konctpykiuu TermiooOMeHHUKOB. OCHOBHBIE Pa3HOBHIHOCTH.

59. IloBepXHOCTHBIE TEIJIOOOMEHHUKH (pekynepaTtophl). KoxkyxoTpyOuaTbie TEmaio0OMeH-
HUKH. MHOroxoAoBble Ter1000MeHHUKH. CrocoObl KperieHus TpyO B TPYyOHBIX pellleTKax.
Komnencanus temnepaTypHbIX paClIMpPEHUN.

60. KoHCTpYKITNU TETIIOOOMEHHUKOB. 3MEEBHKOBBIC TEIII000OMeHHUKH. [ImacTuH4aTeie Ten-
1000MeHHUKH. PeOpucThie TernI000MEHHUKH. ATIIIapaThl ¢ pyOaIIKoi.

61. KoHCTpyKITMU TEII000MEHHUKOB. TEeMI000OMEHHUKH C TETUIOAKKYMYJIUPYIOIIEeH Haca-
Ko# (pereHepartopsl). Bricokoremmneparypubie pekymnepatopsl, 6amnu Kaynepa. Huzkoremre-
paTypHbIE peKyIepaTopsl, pekyneparopbl OpeHkiis, anbhoib.
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62. TeruioBble peKylepaTUBHbIE YCTAHOBKU HEMPEPBHIBHOrO JeMCTBUs. CXeMa ¢ IepeKiIoye-
HUEM pekyrnepaTopoB. PexynepaTopsl ¢ BpamatommmMcest 06apabanom, pexkynepatop FOHrcTpe-
Ma.

63. Termooomennuku cMmemnieHus. HarpeB octpeiM mapoM. bapoMerpuueckuii KOHAEHCATOP.
Anmnapatsl orpykHoro ropenus. /Jlocrouncrsa u Henocratku. I Ipumenenue. Ilpumepsr.

64. Pacuer temnooOMeHHUKOB. MHkeHepHas onTHUMH3aIUs TEII000MEeHHUKOB. Kputepuu
ONTMMU3AaLlMH, BapbUPyEMBIE NTapaMeTpsl, OrpaHudeHus. MojenbpHas 3aja4a BapUaHTHOW OII-
THMH3ALUU 110 HAUMEHBIIMM IIPUBEACHHBIM 3aTpaTaM C OJHHUM BapbUPYEMBIM I1APaMETPOM
pu He(hOPMATTU3YEMBIX OI'PAaHUYEHMSIX.

65. BeimapuBanue. Brimapusie anmapatsl (BA) u Beimapubie ycranoBku (BY). [lpumenenue
B IPOMBIIUIEHHOCTH. TEXHONIOIMYECKHEe U IKOHOMUYECKUE 0COOEHHOCTH. OCHOBHBIE 3ajauu
npoeKkTupoBanus. [Ipumepsl.

66. OU3NKO-XMMUYECKHE M TEXHOJOTWYECKHE CBOICTBa pacTBOpoB. Komruiekc ocoOeHHO-
CTEH, MX B3aMMOCBA3b U BIMSHHE HA 3a1a4M IPOCKTUPOBaHUs. TemiiepaTtypa KUIIEHUS pacTBO-
poB. Buasl TemneparypHbix noreps. Mx pacyer.

67. OOmast ¥ moJie3Hass pa3HOCTh TEMIIepaTyp MpU BbIIapUBaHUU. BuIbI TemmepaTypHBIX
noteps. Temneparypuslii rpadpuk. Cxema notepb. Cioxenue noreps. [IpenenapHoe uyncio kop-
ITyCOB.

68. OU3NKO-XUMUYECKAE U TEXHOJOTMYECKHE CBOMCTBA pacTBOpoB. PactBopumocts. Ten-
aoBele  3dextel.  bpesroynoc.  IleHooOpazoBanue.  CHM)KEHUE,  KOHCTPYKTHBHO-
TEXHOJIOTHYECKHUE MEPHI.

69. ®U3NKO-XMMUYECKHE U TEXHOJIOTMUECKHE CBOiicTBa pacTBOpoB. HakumneoOpasoBaHue.
Bunel Bpena. CnocoObl ymMeHbIIEHUS, yaieHne. KOHCTpyKTUBHO- TEXHOJIOTMYECKUE MEPBI.

70. Koo puuueHTs! TEmI00TAaUM O KOPIycaM BBINAPHBIX YCTaHOBOK. IpHuuMHBI CHIDKE-
Hus. [lytu yBenuuenus a¢pdexrtuBHocTH BA u BY.

71. DKOHOMHS Teruia MpU BbIIAPUBAHUA. MHOIOKOPITYCHOE BblapuBaHueE. BrimapuBanue
C TEIJIOBBIM HACOCOM. JKCTpa-mnap.

72. Pactipenenenue none3nod paznoctu temneparyp (IIPT) mo xopmycaMm BbIapHBIX ycTa-
HOBOK. MoenbHbIe onTuMaiibHbIe pactipenenenus [IPT no kopnycam BY.

73. Pacuer u onTtuMu3anMs BBIIAPHBIX YCTaHOBOK. Martepuanbubiii 6ananc. TersoBoit Oa-
naHc. UtepanronHble pacuetbl. MHXeHepHas onTUMHU3als BbIIAPHBIX YCTaHOBOK. ONTHMMU-
3alMs 10 YUCILY KOPILYCOB.

74. Pa3HOBUHOCTH BBIIAPHBIX YCTaHOBOK. OIpeCHUTENbHBIE U AUCTWLIALIMOHHBIE YCTa-
HOBKH. OJTHOKOPITYCHBIE BBINIAPHBIE YCTaHOBKU. Cxema. JJOCTOMHCTBA U HETOCTATKH.

75. IIpoTUBOTOYHBIE BBINIAPHBIE YCTAaHOBKU. CxeMa. JIOCTOMHCTBA U HEJOCTATKH.

76. IIpsMOTOUYHBIE BBIIAPHBIE YCTAaHOBKHU. Cxema. JJoCTOMHCTBA U HEIOCTATKH.

7°7. BelllapHble YCTAaHOBKH C TEIJIOBBIM HacocoM. Cxema. JJoCTOMHCTBA U HETOCTATKH.

78. KOHCTpYKIMHM BhINApHBIX anmnaparoB. OCHOBHBIE IpynIbl U pa3HOBUAHOCTH. KOHCTpyK-
TUBHBIC PEIICHUS: CHI)KEHHE OpBhI3royHOCa M MEeHO00pa30BaHMsl, yIaBIMBaHUE OpBI3T, CHIKE-
HUE HaKuIeoOpa30BaHUS M YMCTKA, MOBBIIMICHUE KOAI(P(OUIUEHTOB TEIJIOOTAaYd U TeIulonepe-
Ja4¥, OTBOJ HEKOHJEHCHUPYIOIINXCA ra30B, OTBOJ KUJIKOCTEN M ra30B U3 BaKyyMHOMW ammnapa-
Typel. BA nns TepMonaOUIBHBIX PAacTBOPOB, AJSl BA3KUX PACTBOPOB, AJSI CHIIBHO KOPPOJIU-
PYIOIKX PaCTBOPOB.
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79. Konctpykiuu BA ¢ ecTtecTBeHHON KOHBEKUUEH. Pa3HOBUAHOCTH yIIyUIIEeHUS] LUPKYJIS-
1117078

80. KoHCTpyKIMH BRIMAPHBIX anmapaTtoB. BA ¢ IpyUHYIUTEIbHON KOHBEKIIMEH.

81. KoHcTpykuuu BeimapHbix anmnapatoB. [Ipsimorounbie muieHounble BA 0e3 mupkymsium,
arnmaparthl C BCIOJI3AI0NIEN IUICHKOMW, annapartbl KecTHepa, amnmaparsl CO CTEKAOMIEH MIIEHKOM.

82. XonoaunbHele nporecchl. PaznoBuanocTH. [IpuMeHeHHe B IPOMBIIUIEHHOCTH U OBITY.
[Tpumepsl. PazHoBuaHOCTH XN1agoarentoB. O0patHbii 1uki KapHo.

83. YMepeHHOe OXJIaKJIeHHE. XOJoaWIbHbIA KO3 duuueHt. Iddekt Jxoyns-Tomcona.
HpoccenupoBanue. IlapokoMnpeccHOHHBIE XOJIOAWIbHbIE MATMHBL. [{UKITBI.

84. I'nmybokoe oxnaxaenue. Jleranaepsl. OcoOEHHOCTH pabounx HUKIOB. CKUKEHUE U pas-
JICJICHHUE Ta30B.

85. luddy3uonnsie nporecchl. PazHoBuaHOCTH U Kiaccudukaims. Juddy3nonHsie mpo-
LIECCHI: Pa3/IeTCHHs], CMEIICHNUS, CITyTHbIE, BCIIOMOTaTeIbHbIE. ATPEraTHOE COCTOSIHUE M YHCIIO
B3aMMOJCHCTBYOMUX (ha3; YMCIO KOMIIOHEHTOB; KOHIIGHTPALMs ChIPbS; YUCTOTA IEJIEBBIX
npoayKToB. [IpuMepsl CUCTEM U MTPOLIECCOB.

86. Pa3HOBHIHOCTH U OCOOEHHOCTH IMPOLIECCOB pa3[eeHUs, OCYIIECTBISEMBIX O€3 BCIO-
MOTaTEIbHBIX TOTJIOMAIONIUX WM MPOMYyCKAOMMX BemecTB. D EKTh, UCTIOIb3yeMbIe IS
pasnenenus. [Ipumepsl mporieccoB (pekTudUKaIs, KPUCTALTAZAIMS U JIP.).

87. Pa3HOBUJIHOCTH M OCOOEHHOCTH MPOLIECCOB Pa3/IeNICeHUs, OCYIIECTBISIEMBIX IPU MTOMO-
I BCIIOMOTaTENbHBIX BellecTB-noriotuteneii. [lpumepsl nporeccoB (adcopOuus, KUAKOCT-
Hasl PKCTPaKIIMS, aIcOpOLUs, CyIIKa U Jp.).

88. Pa3HOBUJIHOCTH U OCOOEHHOCTH IMPOLIECCOB pa3/elIeHUs, OCYIIECTBISIEMBIX MTPU MTOMOIIU
nU30MpaTeNbHO - MpOoIycKaImux Memopad. [Ipumeps! npoiieccoB (0OpaTHBINM OCMOC, THUATU3,
yIbTpaQUIALTPAIUS U JIP.).

89. PazHoBuiHOCTH nU(GY3MOHHBIX anmnapaTroB. ANMapaThl OJHOKPATHOIO KOHTAKTA, arma-
paThl ¢ MEILIAJIKOW, eMKOCTHBIE M siueeuHble anmapaThl. KomonHnele u 6apabaHHbIE ammaparsl,
audepeHnnanbHbId U CTYNEHYAThI KOHTAKT (a3. [Ipumepsl u3 Bcero Kypca.

90. OcoGeHHOCTH UCXOAHBIX CMECEe U KOHEUYHBIX MPOAYKTOB, 3aTPYIHSIONINE pa3/ieieHHE.
CriocoObl  moBBIIIEHUST 3(PGEeKTUBHOCTH UM (PY3UOHHBIX MpoIecCCOB pazzaeneHus. Beidbop
¢ Gy3uOHHBIX MpoLieccoB U amnmnapatoB. KomObunupoBanusie cxemsl. [Ipumepsl U3 Bcero Kyp-
ca.

91. uddy3zuonnoe paBHoBecrue. CriocoObI U BBIOOP BBIpaKeHHS KOHILEHTparuil. Criocoosl
onucanusi ¢ y3MOHHOTO paBHOBeCHs (TaOIMUYHBIN, Tpaduyeckuii, aHanuTudeckuii). dazo-
BbI€ IMarpamMMbl paBHoOBecHs. [IpuMepsl U3 Bcero Kypca.

92. Kunetruka u auHamuka auddy3noHHbIX npoieccoB. uddepeHunanbubie ypaBHEHUS
b dy3un B IBMOKYIIEHCS U B HEMOJIBXKHOM Cpejie.

93. Muddepenunanpasie ypaBHeHus auddys3uu. CyOcraHimoHanbHas npousBogHas. Ome-
patop Jlamaca. Metonb! penienus qudPepeHraibHbIX YPaBHEHUN B YACTHBIX TPOU3BOIHbIX.

94. Enunple KMHETUYECKHE 3aKOHOMEPHOCTH MpolieccoB mepeHoca. OCHOBHOE ypaBHEHHE
Macconepenauu (OYM). CpaBHeHHE ¢ OCHOBHBIM ypaBHEHUEM Teruionepenaun. Mx ananorus u
pa3anyus.

95. O6mmit korddummeHT macconepenayn W YacTHbIE KOIPPHUIIMEHTHI MacCOOTIAaYyH.
CpaBuenue ¢ 00mmuM K03 (HUIMEHTOM TeIUIonepeaud M YacTHBIMH KO3 (dULIMEeHTaMu Tel-
jgootaayu. Mx anamorus U pa3ianyusi.
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96. KpurepuanbHble ypaBHEHUs MaccooTaaud. CpaBHEHHE C KPUTEPHAIbHBIMU YPABHEHUS-
MU TerooTAaun. VX aHaJIOrus U pa3inyusl.

97. ®a3zoBble AMarpaMMbl paBHOBECHUS U paboune JTUHUH. Y paBHEHHS paOOYMX JTUHHUI Mac-
cooOMeHHbIX TmpoueccoB. CooTHomIeHHe MOTOKOB. [IpumMepsl ansi ciyyaeB MPOTHBOTOKA U
npsiMoToka. [IpeaenbHble MonoKeHus! pabOINX JTUHUMA.

98. Cpenusis newxkymas cwia auddysnonaeix mporeccoB. CpaBaHenue ¢ CJIC TemmoBbIx
npoueccoB. Hucno enunui nepenoca. Metoasl pacuera CIC u YEIL

99. Pacuet auddy3uOHHBIX MPOLECCOB U aINapaToB Ha 0a3e OCHOBHOI'O YPaBHEHUSI MACCO-
nepenaun. Mcxonueie nanuble. Matepuanbhbiii 6ananc. Cpensss apuxkyiias cuia. Koagduim-
€HTBI Maccolepeay 1 MacCoOTIauu.

100. Pacuet ¢ ucnonb3oBanuem uncia equHul nepeHoca (YEIT) u BbICOTBHI €qUHUIBI TIEpe-
Hoca (BEII).

101. Pacuer muddy3nonHsix anmapatoB Ha 0a3e uyucia teopermueckux tapenok (UTT).
Ucxonupie manapie. MaTtepuanbnbiii 6ananc. "Kng" crynenu u ero pacuer. [IpenensHbie cko-
pPOCTH MOTOKOB, yAEp KHUBAOIIasi CIOCOOHOCTh, YHOC, 3axjeObiBaHue, paboune ckopoct. Ce-
YeHHUE, BBICOTA U pa3Mepsl amnmapata. [I[puMepsl U3 Becero Kypca.

102. Pacuet nuddhy3n0HHBIX MTPOIIECCOB M aMIMapaToOB Ha 0a3e WHKEHEPHBIX alIPOKCUMAITUI
KMHETHUYECKUX XapakTepucTHK. [Ipumepsl u3 Bcero Kypca.

103. ITpuHIMIIBI MHXEHEPHOW oNTHUMHU3aUUU AUGPEGY3MOHHBIX MPOLIECCOB M almaparoB.
[Ipumepsl U3 Bcero Kypcea.

104. AGcopoius. Xemocopoius. decopomust. CynHocTs U nipuMeHeHue. [IpumMepsr.

105. uddy3uonnoe paBHoBecue mpu adcopoOiuu. 3akoH ['eHpu. BivsHue naBieHus U TeM-
nepatypbl. TernoBoit 3¢ dext. PactBopurenu s abcopOunu. TpeGoBaHUS K PaCTBOPUTEIISIM.
[Tpumepsl.

106. Texnonoruyeckue cxembl abcopOuuu. [IpotuBotok. IIpsamorok. Peuupkymnsiuus. Cxembl
u ¢azoBbie quarpammbl. KoHCTpyKInu abcOpOIMOHHBIX alllapaToB.

107. Hacagounsie konoHHbl. Hacanku (perynspHblie, HEperysipHble, IIaBaloIue), Tpeoo-
BaHus. Pa3Opei3ruBaromniye ycTpoiicTBa (cTpyituaThie, pazOpbisruBaroniue), Tpeboanus. Pe-
KUMBI pabOTHI KOJIOHH. Pacyer.

108. TapenpuaTbie KOJOHHBL. KOHCTpYKIMU Tapesiok (KOJNAaYKOBBIE, CUTYAThIE C IEPEIUB-
HBIMHM yCTPOMCTBaMH, IPOBaJbHbIE, EPEKPECTHOTOUHBIC, KianaHHbIe). Pexxumbl paboThl KO-
noHH. Pacyer.

109. Pextudukarus. CymHocth U npuMmeHenue. [Ipumepsl. ®azoBas auarpamma. Cxema
PEKTUPUKALUOHHON YCTaHOBKHU. PazHOBUAHOCTH PEKTUPHUKALIMOHHBIX MTPOILIECCOB.

110. Iuddy3uonnoe paBHoBecue Mpu pekTudukanuu. Mneanbusie pacTBOpbl. 3akoH Pay-
J4. YpaBHEHHE PaBHOBECHOM kpuBoil. PazoBas quarpamma. Cmecu ¢ azeoTpornoM. Bo3MoxHO-
CTH PEeKTU(HUKAIIMOHHOTO pa3IeJICHUSI.

111. PektudukanronHas ycTaHOBKa HempepbIiBHOTO nericTBus. Cxema. [loToku mapa u xu-
KOCTU. YpaBHeHUs pabounx nuHui. Da3zoBas quarpaMmma.

112. Pacuer pekTH(UKAIMOHHBIX KOJIOHH. MartepuanbHbIil U TEII0BOi OanaHc. drermoBoe
yrcno. Pacxon xnmagoarenrta B geduermatope. Pacxon TemoHocuTens B Kyoe (KUMSTHIBHUKE).

113. ®nermoBoe yncio npu pexktudukanmu. MUHIMaIbHOE, MAKCUMATHHOE M ONITUMAIIBHOE
¢dbnermoBoe uucio. BausHue ¢uierMoBoro 4ucia Ha pa3Mepbl KOJIOHHBI U Ha PacX0/Ibl TEIJIOHO-
CUTEJISI U XJIa/I0areHTa.
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114. Ontumuzanus peKTU(UKAIMOHHBIX MPOIIECCOB U alapaToB.

115. ®u3nKo-xMMHUYECKHEe OCOOCHHOCTH PEKTU(PUKALUU U KOHCTPYKIMH PEKTHU(PUKAIIMOH-
HOM anmaparypbl. CXOACTBO U OTANYUA OT aOcopOIMoHHbIX KosIoHH. Ky6. [dednermarop.

116. XKunkoctHas skctpakuusi. CyniHocTs U npuMenenue. [Ipumepsl.

117. Juddy3nonHoe paBHOBecue MPH KUAKOCTHOM SKCTpakiuu. PacTBoputenu ans 3Kc-
Tpakuuu. TpeboBanus. [Ipumepsr.

118. TexHonornyeckue Cxembl >KHIKOCTHOM 3KCTpakuuu. TpeyronbHas nuarpamma. Oco-
OCHHOCTHU >KUJKOCTHOM 3KCTPAKUMUU U SKCTPAKIMOHHBIX anmapaToB. CXOJACTBO U OTIUYUS OT
a0COPOLIMOHHBIX U PEKTU(PUKAITMOHHBIX KOJIOHH.

119. Ancop6imonnsie mponecchl. PaznoBunnoctu. CylmHOCTh U npuMeHeHue. [Ipumepsl.
[IpombliieHHbIE aICOPOEHTHI. Pa3HOBUAHOCTH, XapaKTEPUCTUKU U OCOOCHHOCTH.

120. uddy3uonHoe paBHOBecue npu ajacopoimu. M3otepmsl agcopOumu. Biausaue temme-
paTypsl U faBieHus. TermnoBoil apdext. Tpeboanus k aacopOentam. IIpombiuieHHbIe a-
copOeHTbl. Pa3HOBUIHOCTH, XapaKTEPUCTUKHU U OCOOCHHOCTH.

121. Tlepuonnueckas agcopoumsi. Pabouwnii muxi. JlecopOiust akTUBHBIX YIJIeH U CUITUKare-
nei. MeTonsl pacueta agcopoepoB. Ypasaenue [llumosa.

122. AncopOuOHHbIE YCTAaHOBKM HeIpepbIBHOrO nercTBusa. Cxema ycraHoBKkH. TpeboBa-
HUS K afcopOeHTaM. MeTobl pacyeTa afcopOLMOHHO- 1ECOPOIIMOHHBIX KOJIOHH.

123. CymmunbHbie nporecchbl. CynHocTh U npuMeHeHue. CrocoObl CyIIKH U 00€3BOKHUBa-
Hus. [Ipumepsl.

124. CpoiicTBa BIaXHOTO Bo3Ayxa U quarpamma Pamsuna. M3o0paxenue Ha quarpamme [-x
OCHOBHBIX MPOIECCOB UBMEHEHUS COCTOSIHUA Bo3ayxa. [I[puMepsl MpUMeHEeHUsI TMarpaMMBbl.

125. Muddy3uonnoe paBHoBecue npu cymike. M3orepmbl cymku. Buasl MmatepuanoB. Bubl
CBSI3M BJaru ¢ Marepuaiom. [Ipumepsr.

126. Cxembl BO3AYITHON KOHBEKTUBHOM CYyIIKHA. MaTepuanbHbIi U TeioBou OanaHc. Teo-
peTuYecKas U peajibHas cyuika. bamaHcHbIE pacyeTsl.

127. Kuneruka cymku. IlepBblil u BTopoil nepuos cymku. Bpems cymiku. Pacuer cymmioxk.

128. Texnonornyeckue ocoOeHHOCTH cymku. Ycanka. KopooOmenme. Murpanus. [lopoo6-
pa3oBaHue. XUMUYECKHE NpeBpanieHus. Bimsinue Ha kadecTBo npoaykra. [Ipumepsr.

129. Cymmnku amsi )KUIKOTEKyUnX, MacTOOOpPa3HbIX U 3€PHUCTHIX MaTEPHAJIOB.

130. Cymmiiku a1t KyCKOBBIX, IITYYHBIX U JIGHTOYHBIX MaTepUasoB.

131. ITpouecchl u 000pyAOBaHUE AJIs1 U3MENIbUCHUS TBEPIBIX MATEPUATIOB.

132. ITpoueccsl u 000pyAOBaHUE AJIs KiIacCU(PUKALIUK TBEPIBIX MAaTEPUAIIOB.

4. METOIUYECKUE PEKOMEHJAILIMM 10 OPTAHMU3AIIU CAMOCTOSITEJIbHOM
PABOTDI ITPU ITOAI' OTOBKE K BCTYIIMTEJIbBHOMY UCIIBITAHNIO

[lenp0 opraHM3anuu CaMOCTOSTEIBHON PabOThI MPU MOATOTOBKE K BCTYMHUTEILHOMY HC-
MBITAHUIO SIBIIICTCS TMOTy4YeHHe Oojee TIyO0OKHUX JAOMOTHUTEIBHBIX 3HAHUN O MPEAMETHOU 00-
JIACTU ¥ MPUOOPETEHNE HAaBHIKOB M YMEHHUH TT0 OCHOBAM CaMOCTOSITEIBHON PabOTHI.

B xone camocTosiTensHOM pabOThl PEKOMEHIYETCSI CIAEAYIONIEE.

Bo-niepBhIX, ciemyeT M3ydHTh TEOPETHYECKHE BOMPOCHI MO COOTBETCTBYIOIIEH TeMeE C
MPOpabOTKOM KaK KOHCIIEKTOB MMEIOIIUXCS JIEKINA, TaKk U yueOHuKoB. Ocoboe BHUMaHUE CIle-
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AyeT oOpaTUTh HAa OCHOBHBIC MOHSTHS U 3aBUCMMOCTU. 3aTEM HYKHO CaMOCTOSITEJIBHO pa3o-
OpaTh MpPaKTUYECKUE MPUMEPHI WU 3a/1a4M M0 KaKJIOW TPYIIe pacCMaTpUBAEMbIX MPOLIECCOB,
YTO CrOCOOCTBYeT Oosiee rIIyOOKOMY MOHMMAHUIO M YCBOEHHUIO TEOPETHUUYECKOTO MaTepuana.
[Tocne 3Toro pekoMeHayeTcs ele pa3 BEPHYTHCA K BOIPOCAM TEOPHUHU.
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