MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXKXIAIO

OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte

Ceptudukar: 6FC632A3C216BI9FFDAOF5EADC52C05FE

Bnapeneu: Cuto Unbsa Cepreesuy
[evicTauteneH: ¢ 25.03.2024 #o 18.06.2025 E.N --HYKOBHI/IKOBa

07 mag 2024 r.

PABOYAS ITPOT'PAMMA IUCHUITJINHBI
b1.B.13 TemiomaccooOMeHHOe 000py10BaHNEe NPEANPUATHI

3akperieHa 3a kabeapoii  JHepreTHKH

VYueOnsiii iian  b130301 24 D0I1.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 0OyucHHSI ~ OYHAs
OO6mmas TPy 10€MKOCTh 6 BET

Bunel koHTpOISA B ceMecTpax:
KypcoBoii npoekt 6, Jk3aMeH 6

Pacnpezleﬂenue JacoB JUCHUIIJIUHBI IO CEMECTPpaM

CemecTtp
(<Kypc>.<Cemectp Ha 6 (3.2)
Kypee>) Hroro
Henens 18
Bun 3ansaTuit vir | e[ v PIl

Jlexumn 36 |36 |36 |36
JlaGopatopHsie 36 |36 |36 |36
IIpaxkTuueckue 54 |54 |54 |54
B ToMm uncne uHT. 24 124 |24 |24
B Tom uncne B hopme 90 {90 |90 |90
MIPAKT.MOATOTOBKU
HUroro aya. 126 | 126 | 126 | 126
KoHnTakTHas paborta 126 | 126 | 126 | 126
Cawm. pabota 54 |54 |54 |54
Yachl Ha KOHTPOJIb 36 |36 |36 |36
Hroro 216 (216 | 216 | 216



DidenkoLA
Машинописный текст
07 мая

DidenkoLA
Машинописный текст
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[Iporpammy coctaBui(n):
acc., Kuocun Baoum Bnaouciasosuuy

Pabouas mporpaMmMa JUCIUILTAHBI
TemnomaccoodMeHHOe 000pyI0BaHEe NPeANPUATHIH
paspabotana B coorBercTBHM ¢ PI'OC:

Gbez[epanLHLIﬁ TOCYﬂapCTBCHHBIﬁ O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I$I - 6aKaJ'IaBpI/IaT 1o

Harnpasienuto moaroroBku 13.03.01 Temnosnepreruka u TerorexHuka (mpukas Munoopaayku Poccun ot
28.02.2018 r. No 143)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpasnenue: 13.03.01 Tennosnepreruka 1 TeII0TEXHUKA
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

JHepreTuKn

ITpotokon ot 21.03.2024 Ne 7
Cpok neiictBus mporpamMmbl: 2024-2028 yu.T.

3aB. xadenpoit bymaros FO.H.

IIpencenarens MK® crapmmii npenogosarens Jlatymkuna C.B. 26.04.2024 Neg
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
No peructpanun 43

(y4eOHBIi1 oTIHEN)
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Buzuposanue PII/l n/is1 McioJiHEHUsI B 04epeIHOM y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl

JHepreTUuKH
Buecens! nsmenenus/nononnenus (Ipunoxenue )
[Iporoxon ot 20251, Ne
3aB. kadenpoit
Buzuposanue PII/] 1151 Mcio/IHEHUS] B 04epeHOM y4eOHOM roay
IIpencenarens MK®

2026T.

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
JHepreTuKku

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Busuposanue PII/] 1151 ucnio/iHeHUsI B 04epeHOM y4eOHOM roay

IIpencenarens MK®
. 2027 T.
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
JHePreTuKn

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PII/] nJ1s1 McioJIHEHUs] B 04epeHOM y4eOHOM roay

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
JHepreTUuKH

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

IMoxyunTs MaTepuan HeOOXOXUMBIH TS MPOSKTUPOBAHMUS 1 IKCILTYaTAI[NH, COBPEMEHHBIX TEIIIOMAaCCOOOMEHHBIX
ycTaHOBOK. MaTtepHan qaeT OCHOBY ISl JUIIOMHOTO NPoeKTupoBaHus. Hayunts Oyayniux 6akaaaBpoB BIaJETh
METOJIaMHU pacyeTa TEMIOTEXHOIOTHYECKHX CXEM, IPOLIECCOB U alNapaToB; HCTOYHUKAMU H METOAAaMH UCIIOIb30BaHHs
BTOPHUYHBIX YHEPIOPECYPCOB; CUCTEMaMH IS 3aIUTHI OKPYXKAIOIIEH Cpelbl; TpaBIIaMHU 110 O(OPMIICHHIO TIPOSKTHO-
KOHCTPYKTOPCKOH IOKYMEHTALHUH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.13

2.1

TpeOoBaHus K NpeJBAPUTE/IBLHON NOATOTOBKE 00y4aI01erocs:

2.1.1

HcTouHUKH TEII0CHAOKEHMS

2.1.2

TemnomaccooOMeH

2.13

TeopeTrnueckas U IpUKIaAHAS MEXaHUKA

2.14

dusuka

2.2

I[l/lClIl/ll'I.]'[l/Il-lbl U MPAKTUKMH, 111 KOTOPLIX OCBOCHUE JAHHOM TUCHHMILIHHBI (MO}]y.]'Iﬂ) He00X0IMMO KaK
npeaumiecTByrouiee:

221

INoaroroBka k mpoleLype 3aIlUThI U 3aIIUTa BRITYCKHOI KBaIU(HUKAITHOHHON pabOThI

222

OxpaHa OKpy>Karolei cpelbl Ipu paboTe TEMI0IHEPTETHYECKHX OOBEKTOB

223

IIponsBoncTBeHHAS (MIPEATUILIOMHAS) TIPAKTHKA

3. KOMIIETEHIIUA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTLITUHBI

(MOJIY.JIsT)

IIK-1: I'oTOB K BbINOJIHEHUIO THAPABJINYECKHUX PACYE€TOB, PACYETOB TEIJIOBBIX CXEM CBLIﬁOpOM oﬁopyuonamm n apMaTypbl

IJ151 IPOEKTHPOBAHUS TEXHOJIOTMYECKHX PelIeHHil KOTEeJbHBIX, HEHTPAJIBHBIX TEIIOBBIX MYHKTOB, MAJIBIX
TeMJI03JIEeKTPOeHTpaJIei

Wumukarop 1 [I1K-1.1. BemonHAST rHOpaBINYECKHH pacyeT, pacyeT TeIIOBBIX CXEM;

Wumukatop 2 [I1K-1.2. Beioupaer o6opynoBaHKe W apMaTypy Ui IPOCKTUPOBAHHS TEXHOJIOTUIECKIX PEHICHUH KOTECIIBHBIX;

Wunukarop 3 [I1K-1.3. Beibupaer o6opynoBaHue U apMaTypy Uil [ECHTPAIBHBIX TEIUIOBBIX MIYHKTOB, MaJIbIX

TETIIORJICKTPOLICHTpAIeH.

IIK-3: CnocobeH Kk BeIeHUIO 3aJaHHOI0 pe:kuMa padoTsl odopynoBanus TIC

Wnpukatop 1 |TIK-3.1. Cobmiomgaer 3agaHHBINA pexuM paboTsl o6opyaoBarus TOC

B pe3yabTaTe 0CBOCHUNA JUCHUIITIMHBI 06yqalo1uuﬁcn JOJI2KCH

31

3HaTb:

3.1.1

IIPUOOPHI M CXEMBI [T I3MEPEHMS TEIIOHEPTeTHYECKHUX BEIIMUNH; TEXHOJIOTHIECKIE TIPOIECCH B 00TaCTH
TETIIOMaccO0OMEHa; OCHOBHBIE ITOAXOBI K pacueTy U MPOEKTHPOBAHUIO TETNIOMacCOOOMEHHOT0 000pYAOBaHNUS;
HCTOYHHMKU HAyYHO-TEXHUYECKON MH(POpMALUH 0 METOAMKAM pacdyeTa, HOPMATHUBHBIM JIOKyMEHTaM U 000pYyI0BaHUIO B
o0JracTu TeroMaccooOMeHa; XapaKTepUCTHKH PaboThl 00opynoBaHus TOC; THIBI M YCTPOHCTBO MPOMBIIIIICHHBIX
TEIUIOIHEPTETUIECKAX YCTAHOBOK; OCOOCHHOCTH peXUMOB paboTer obopyaoBanus TOC.

3.2

YMmeThb:

321

CaMOCTOSATENFHO Pa30MpaThCs B HOPMATHBHBIX METOIUKAX pacdeTa M MIPUMEHATH UX JUIS PEIIeHUS ITOCTaBJICHHOH 3a1auH;
OCYIIECTBIIATH OUCK U aHAM3UPOBATh HAYYHO-TEXHUIECKYIO HH(POPMAIIUIO M BEIOMPATh HEOOXOANMBIE MaTepHAaIbI IS
IIPOEKTHPOBAHUS U TIOBEPOYHBIX PACUETOB; IPOBECTH MOBEPOUYHBIN MM KOHCTPYKTUBHBIH pacdeT TemI000MEHHOTO U
Jpyroro o00pyJOBaHUS; OLIEHUTh TEXHUKO-3KOHOMUYECKHE XapaKTEPHCTHKH TEXHOJIOTHIECKOTO MPOIIECCa; BEIOIHSITh
3a7aHHbBIe TPa(UKH ATEKTPHIECKON M TEIUIOBOI Harpy3KH MpH COOMIOIEHNH S KOHOMUIHOCTH, 3KOJIOTHIHOCTH,
HaJIe)KHOCTU U 0€30MacHOCTH; INTaHUPOBaHNE, HOPMUPOBAHHE U aHAIN3 TEXHUKO-YKOHOMHUECKHX U IPYTHX MOKa3aTenei
TOC.

33

Baangern:

33.1

- CTaHAaPTHBIMU METOAUKAMHU pacueTa TeIIoMacCOOOMEHHOTO 000PYA0BAHNS; IPOCTEHIIUMH IPHEMaMHU PEIICHUS
THUIOBBIX TEIZIOTEXHUYECKHX 3a/iad Ha IPIMEHCHHE OCHOBHBIX (PM3MUECKUX 3aKOHOB M YHCIICHHBIX aJlTOPUTMOB;
HaBBIKAMHU YTEHUS TEXHHUECKHUX YEePTEkEH U TEXHOJIOTHYECKHX CXeM 000pyI0BaHNUS; METOAUKAMH PETyINPOBAHUS
PEXHMOB paboT, pa3INYHBIX TEIUIOIHEPTETHUECKUX YCTAHOBOK; HABBIKAMHU YTEHHS TEXHUYECKHX YepTexeil n
TEXHOJIOTUUECKHUX CXEM 000pYIOBaHUSL.

4. CTPYKTYPA 1 COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)

Kon

Bun HaumenoBaHue pa3iesoB u Cemectp | YacoB | Komneren- | Jluteparypa | Uure | [Ipumeyanue
3aHATHA | 3aHATHSA Tem / Kype UM PAKT.




Pazgen | Pa3zgen 1. OcHOBHBIE BHABI M
KJIaccupukanus
TenJI0Macco00MeHHOro
00opynoBaHuUS
NPOMBILILJIEHHBIX
NpeAnpUATHI

1.1 Jlex IIpouecchr: HarpeBaHue, IK-1 TIK-3 JIT.1 IK-1.1; TTK-
OXJIAKJACHHUE, KUTICHHE JI1.2J12.3 1.2; I1IK-1.3;
cyOnuMarnysi, BelllapuBaHue, 2122 MK-3.1
KOHJIeHCalusl, UCIIapeHus,

IUTaBIICHHE, CYIIKa,
paszaenenue; ux
Termo(pU3MYecKas CyIHOCTb,
MIPHUHIHITBI pacyeTa.
TemnooOMeHHBIE anmapaTsl 1
UX KJaccu(UKaIMs: Mo
crmoco0y TermioooMeHa
(pexynepaTHBHEIE,
pereHepaTuBHBIE,
KOHTaKTHBIE); TI0 BpEMEHH
JICHCTBUS; 10 HA3HAYCHUIO.

1.2 Jlex TermoBbie TpyOBI U IK-1 TIK-3 JI1.1 JIEKIUS —
TepMOCHU(OHBI, 3KEKTOPHI, JI1.2J12.3 6ecena I1K-
BUXPEBBIE TPYOBDI. 2122 1.1; TIK-1.2;
TermmooOMeHHbBIE U IT1K-1.3; TIK-
TETIIOMacCOOOMEHHBIE 3.1
YCTaHOBKHU: TETJIOBBIE TTYHKTHI
(OoiinepHbIe);

OJTOTpEBaTENLHBIE,
KOHJICHCAIIMOHHBIC U
XOJIOAUJIbHBIE, BBIIIAPHBIE,
ONPECHUTEIBHBIE,
TUCTUIUISIIHOHHEIE,
PEeKTHU(UKAIIIOHHEIE,
CYLIWIBHBIE U APYyTHE
YCTaHOBKH.

1.3 Cp [ToaroroBka K MpakKTUYECKUM ITK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H 2.2 1.2; IIK-1.3;
9K3aMEHY 2132 TIK-3.1

1.4 DK3ameH ITK-1 IIK-3 JI1.2 TIK-1.1; TIK-

2122 1.2; [IK-1.3;
MK-3.1

Pazgen | Pazgen 2. TermyioHocuTe M, NX
cBOlicTBa, 00J1aCTh
NpUMeHeHN st

2.1 Jlex TermmoHOCHTEN: OCHOBHBIC [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
CBO¥CTBA, 001aCTH JI1.2J12.3 1.2; I1IK-1.3;
PalMOHATIBHOTO IPUMEHEHHUS. 2122 [K-3.1

2.2 Cp [ToaroroBka Kk MpaKTUYECKUM ITK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H J2.2 1.2; IIK-1.3;
JK3aMEHY 21032 TIK-3.1

2.3 DK3aMeH [K-1 I1K-3 JI1.2 MK-1.1; TIK-

21022 1.2; TIK-1.3;
MK-3.1
Paznen |Pazgen 3. PekynepatuBHbie

TeI1000MeHHUKHU
HeNpepbIBHOIO U
MepHoOANYECKOro el cTBUs




3.1 Jlex Kpatkwuit 0630p u posb IK-1 TIK-3 J1.1 IK-1.1; [IK-
OTCUECTBEHHBIX YUCHBIX B JI1.2J12.3 1.2; I[IK-1.3;
Pa3BUTHH IPOMBIIUICHHBIX 2102 [K-3.1
TEIIOMAacCOOOMEHHBIX
YCTaHOBOK.

Koncrpykuuu
PEKyIIepaTHBHBIX
TEII000MEHHHUKOB
(TpyOuaThIX,
KOXKyXOTpyOUaThIX,
IUTACTUHYATHIX, CITUPATBHBIX ).

32 Jlex PexyneparuBHble anmnapaTsl IK-1 TIK-3 J1.1 IIK-1.1; IIK-
MIEPUOUIECKOTO ACHCTBHS;, UX JI1.2J12.3 1.2; IIK-1.3;
TEIUTOBBIE OaJIaHCHI, FpadUKU 21092 TIK-3.1
TEeMIIepaTyp 1 Harpy3KH.

Metoabl HHTeHCUBUKAUN
Terj000MeHa.

TermnoBsie TPYOBI 1
TepMocu(OHBI; 00JIaCTh UX
MIPUMEHEHUSI.

33 Cp [ToaroroBka K MpaKTUYECKUM ITK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H J2.2 1.2; [IK-1.3;
9K3aMEHy 2122 TIK-3.1

34 DK3aMeH [K-1 I1K-3 JI1.2 IK-1.1; [IK-

21022 1.2; TIK-1.3;
MK-3.1
Paznen |Pa3nen 4. PereneparuBHble
TenJ1000MeHHUKH €
HeMOABHKHOU W MOABUKHOI
HACAIKAMHU, Ta305KHIKOCTHbIE
U KUJTKOCTHO-KUAKOCTHBIE

4.1 Jlex PereneparuBHbie IIK-1 T1K-3 JI1.1 JICKIIUS —
TEII00OMEHHBIE arnapaThl U JI1.2J12.3 Oecena I[1K-
YCTaHOBKH. AMMaparsl ¢ 2132 1.1; [IK-1.2;
HETIOBIKHOM HACaIKON 1 TIK-1.3; TIK-
MOABMXKHOM HACaIKOM. 3.1
PoTopusie anmapartsl, ¢
KHISIIIAM CIIOEM, C aKTHBHOM
HacaJKoM, KOHTAKTHBIC.

[lepciekTUBBI pa3BUTHSL
pereHepaTUBHBIX aNNapaToB.

42 Jlex Oco0EeHHOCTH TEII000OMEHa, IK-1 TIK-3 JI1.1 ITK-1.1; TTK-
TEMIIEPATYPHBIE PEXKUMBI, ITOJIS JI1.2J12.3 1.2; IIK-1.3;
TeMIIeparyp, TeIIOBOK pacyeT 2122 MK-3.1
pereHepaTUBHBIX
TETUI00OMEHHUKOB.

Mertoaunka pacueTa anmapaTroB
C KUIISIILIUM CJIOEM.
Hasnauenne u BUIbI
obe3BoxkuBanus. Odmactu
MIPUMEHEHHUS CYIIKH.

4.3 Jlex CBolicTBa BIQXXHBIX IK-1 IIK-3 JI1.1 TIK-1.1; TIK-
MaTepHalioB Kak 00bEKTOB JI1.2J12.3 1.2; I1IK-1.3;
cymku. O01Iue CBEJICHNUS O 2122 MK-3.1

npouecce cymku. Knuneruka
CyHKH. JIMHAMHKa CYIIKH.
MartepuaibHblii U TEII0BON
0aaHCH KOHBEKTHBHBIX
CYLIMIBHBIX YCTAHOBOK.
TennoTexHONOrn4ECKHE CXEMBI
YCTaHOBOK.




4.4 Jlex ITocTpoeHue npoLeccoB CyLIKU IK-1 TIK-3 J1.1 IK-1.1; [IK-
B h-d nuarpamme. JI1.2J12.3 1.2; TIK-1.3;
ArnmnaparypHo- 21032 IIK-3.1
TeXHOJIOTHUeCKoe oopMireHne
MIPOLIECCOB CYIIKH.
CyI1Ka )XUIKOTEKY YHX,
TBEPJIBIX, JUCIIEPCHBIX,
JIEHTOYHBIX MaTEPHAJIOB.
[lepcriekTUBBI pa3BUTHS
CYIIWILHON TEXHUKH.
CymmibHasi TEXHUKA B
CHUCTEME 3alIUThl OKpYXKarollen
CpeJbl.
4.5 JIab OripenienieHrie BpeMeH! ITK-1 ITK-3 JI1.2J13.2 ITK-1.1; TIK-
HarpeBa TBEPBIX TEIl 01022 1.2; IIK-1.3;
Pa3IMYHON TEIIOBOK MK-3.1
MAacCCUBHOCTH
4.6 JIa6 TemoBoit 6ananc MypenbHOI IK-1 I1K-3 JI1.2713.2 IK-1.1; TIK-
3JIEKTPOIIEUN 21 22 1.2; [IK-1.3;
MK-3.1
4.7 Cp [TonroToBka K NpakTU4eCKUM IK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoOBOMY MPEKTY U J2.2 1.2; TIK-1.3;
JK3aMEHY 21022 IIK-3.1
4.8 OK3aMeH MK-1 TIK-3 J1.2 MK-1.1; TIK-
2152 1.2; TIK-1.3;
[K-3.1
Paznen |Pazgen S. CmecurenbHble
TeN1000MeHHUKH
KOHCTPYKIMH, IPUHLMIT
JeficTBUS, PesKUMBI
IKCIITyaTAUH
5.1 Jlex CMmecuTenbHbIC ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
TEII00OMEHHBIE aIapaThl U JI1.2J12.3 1.2; I1IK-1.3;
YCTaHOBKH: KOHJEHCATOPHI 2192 TIK-3.1
CMEIIIeHHSI, CKpyOOephI TOJIbIE
Y HacaJl0YHbIe, KOHIUIIMOHEPHI,
rpagupHu. KoHctpykuuu
anmnaparos.
5.2 Jlex AnuabaTHbIe YCTAaHOBKH, ITK-1 IIK-3 JIT.1 ITK-1.1; TTK-
HCTIAPUTEIH C THAPO(HOOHBIM JI1.2J12.3 1.2; IIK-1.3;
TEIJIOHOCUTEIIEM, D132 TIK-3.1
0apOOTaKHOTICHHBIC
YCTaHOBKH, YCTAHOBKH C
MOTPY>KHBIMHU TOPEITKaMHU.
KoHncTpykuuu annapaTos.
53 Jlex MartepuanbHbIE U TEIUIOBBIC ITK-1 IIK-3 JI1.1 TIK-1.1; TIK-
OanaHcel. MeTonbI U JI1.2J12.3 1.2; T1IK-1.3;
ANTOPUTMBI pacyeTa 21032 IIK-3.1
anmnaparos.
KoHBekTHBHAas cyllIKa.
54 Cp [ToaroroBka K MpaKTUYECKUM IK-1 IIK-3 JI1.2J12.1 ITK-1.1; TTK-
paboTaM,KypcoBOMY NPEKTY H 2.2 1.2; TIK-1.3;
JK3aMEeHy 2122 MK-3.1
5.5 DK3aMeH IK-1 TIK-3 JI1.2 TIK-1.1; TIK-
21022 1.2; TIK-1.3;
MK-3.1
Pazmen | Pazmen 6. TenJioBoid,

THAPaBJINYECKHH,
NMPOYHOCTHOM pacyeTsl
peKynepaTuBHbIX
TeNnJ1I000MeHHHKOB




6.1 Jlex TemnnoBoil, KOHCTPYKTUBHBINA U IK-1 TIK-3 J1.1 IK-1.1; [IK-
TTOBEPOYHBIN pacyeThl JI1.2J12.3 1.2; TIK-1.3;
TETUI00OMEHHUKOB. 21032 IIK-3.1
OCHOBHBIE DJIEMEHTHI U Y3JIbI
TEII000OMEHHHUKOB.
6.2 Jlex T'unpasnuyeckuit pacuer ITK-1 TIK-3 JI1.1 TIK-1.1; TIK-
arnaparos. JI1.2J12.3 1.2; I1IK-1.3;
Anmnapatsl ¢ pa3BUTbIMU 01022 IK-3.1
MIOBEPXHOCTSIMH TEII000MEHa,
CHOCOOBI X U3TOTOBJICHUSL.
6.3 Cp [ToaroroBka K MpaKTUYECKUM ITK-1 TIK-3 JI1.2J12.1 ITK-1.1; TTK-
paboTaM,KypcoBOMY NPEKTY H 2.2 1.2; TIK-1.3;
JK3aMEeHy 2122 MK-3.1
6.4 DK3aMeH IK-1 TIK-3 JI1.2 TIK-1.1; TIK-
21022 1.2; TIK-1.3;
MK-3.1
Pasnen |Pazgen 7. UcnapurenbHble,
onpecHUTeIbHbIE, BbINIAPHbIE
U KPUCTAIU3ALHOHHbIE
YCTAHOBKH; MPUHIMUIT
AeficTBUSA
7.1 Jlex ®u3nyecKrue OCHOBbI [K-1 I1K-3 JI1.1 TIK-1.1; TIK-
MIPOLIECCOB BHIMIAPUBAHUSI. JI1.2J12.3 1.2; TIK-1.3;
CBoiicTBa pacTBOPOB. 21092 IIK-3.1
7.2 Jlex CxeMblI BBITIAPHBIX YCTAHOBOK C ITK-1 ITK-3 JI1.1 KpYTJIBINA CTOJ
arnmnapaTaMy IIOBEPXHOCTHOIO J11.2J12.3 (muckyccus)
THUIA: TPSIMOTOYHbBIE, 21092 TIK-1.1; TIK-
MPOTHUBOTOYHBIE, CMEIIAHHBIE, 1.2; I[IK-1.3;
HEIPEPBIBHOTO U IK-3.1
[IEPUOJUUECKOr0 AEUCTBHUS; C
KOHJIEHCATOPOM, C
MIPOTHBO/IABIICHUEM, C
YXyALICHHBIM BaKyyMOM, C
TEIUIOBBIM HAaCOCOM.
7.3 Cp IToaroroBka K MPaKTUYECKUM ITK-1 IIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H J2.2 1.2; [IK-1.3;
JK3aMEHYy 2122 TIK-3.1
7.4 DK3aMeH [K-1 I1K-3 JI1.2 IK-1.1; [IK-
21022 1.2; TIK-1.3;
MK-3.1
Pazgen | Pa3men 8. OcHoBHBIE
KOHCTPYKIIMH annapaTos,
Tem10BbIe CXeMbl U
YCTAHOBKH
8.1 Jlex CxeMblI oiorpeBa pacTBopa. [TK-1 ITK-3 JI1.1 KpYTJIBINA CTOJ
OnTUManbHOE YUCIIO CTYNEHEH JI1.2J12.3 (muckyccus)
YCTaHOBKH. 21022 IK-1.1; TIK-
PanmoHanbpHbBIE CXEMBI 1.2; IIK-1.3;
HCTIOJIB30BAHUS BTOPUYHOTO IIK-3.1
temia. Konctpykuun
BBINAPHBIX allaparos.
8.2 Cp [ToaroroBka Kk MpaKTUYECKUM ITK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H J2.2 1.2; [IK-1.3;
JK3aMEHYy 2122 TIK-3.1
8.3 DK3aMeH [K-1 I1K-3 JI1.2 IK-1.1; [IK-
21022 1.2; TIK-1.3;
MK-3.1
Pazgen | Pa3gen 9. ®usuko-

XUMHYECCKHUE "
TEPMOAHUHAMHUYECCKHNE OCHOBBI
IPOIECCOB BbINMAPUBAHUA U
KPUCTAJJIN3AIIUU; OCHOBbI
TEIJIOBOI'0 pacuera




9.1 Jlex DUBNKO-XUMUYECKHE U 1 IK-1 TIK-3 JI1.1 TIK-1.1; IIK-
TEPMOJIUHAMHYECKHE OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
MPOIIECCA BBHIITAPUBAHUS U 21032 IIK-3.1
KpHUCTAJLTH3AIIHY.
9.2 Jlex MarepnanbHelit OanaHc, 1 IK-1 TIK-3 J1.1 KPYIJIBII CTOJ
Onpe/eNIeHue KOJInYeCcTBa JI1.2J12.3 (auckyceus)
BBITIAPEHHOM BJIark U 21022 ITK-1.1; TIK-
KOHIICHTpAIlU! PacTBOPA; 1.2; TIK-1.3;
TEIUIOBOH pacueT MK-3.1
MHOTOCTYIIEHYaTOM BbIIAPHOMN
yctanoBku (MBY).
9.3 Jlex TermmoTexHOIOTHTIECKIE 1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
BBIOpOCHL. BrImapHsie JI1.2J12.3 1.2; 1IK-1.3;
YCTaHOBKH B CX€MaX OYMCTKHU 2132 TIK-3.1
CTOYHBIX BOJI.
9.4 J1a6 OmnpeneneHue GUINKO- 6 IK-1 IK-3 JI1.2713.2 Pa6ora B
XMMUYECKOH TeMIIepaTypHO’ 0132 MaJIbIX
JeTPecCcur pacTBOPOB rpymmnax ITK-
1.1; [IK-1.2;
IK-1.3; TIK-
3.1
9.5 IIp TennoBoii pacuet 18 IK-1 IIK-3 JI1.2J13.1 PaGota B
TPEXKOPITYCHOM BBITTAPHOMH 21092 MaJIbIxX
yCTa-HOBKH. rpynnax ITK-
1.1; [IK-1.2;
[IK-1.3; TIK-
3.1
9.6 Cp [ToaroroBka K MpakKTUYECKUM 4 ITK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY U 2.2 1.2; [IK-1.3;
9K3aMEHY 2132 TIK-3.1
9.7 DK3ameH 4 ITK-1 TIK-3 JI1.2 TIK-1.1; TIK-
21322 1.2; [IK-1.3;
MK-3.1
9.8 KII 0 [K-1 I1K-3 JI1.2J13.1 IK-1.1; [IK-
21022 1.2; TIK-1.3;
MK-3.1
Paznen |Pazgen 10. Ileperonnnie u
pekTH(UKATHOHHbIE
YCTAHOBKM; KOHCTPYKIMH U
NPUHIMI 1eCTBUSA
annaparos; ¢puznko-
XHMHYeCKHe U
TepMOJAMHAMMYECKHE OCHOBBI
MpoIEeCcCOB MePeroHKU U
pexkTHQUKATHHHA
10.1 Jlex OO0mue cBeZCHUS O TIEPETOHKe 1 IK-1 I1K-3 JI1.1 TIK-1.1; TIK-
U peKTH()UKAITUH. JI1.2J12.3 1.2; TIK-1.3;
21322 MK-3.1
10.2 Jlex DU3NKO-XUMHIECKUE CBOHCTBA 1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
OMHApHBIX cMeceit. JI1.2J12.3 1.2; TIK-1.3;
OCcoOEHHOCTH TIPOLIECCOB 2132 TTIK-3.1
KHTICHHS U KOHICHCAIHN
OMHApHBIX cMeceit.
10.3 Jlex A3eoTpoITHBIE CMECH. 1 [K-1 IIK-3 JI1.1 TIK-1.1; IIK-
JACTUILISALIMSL. JI1.2J12.3 1.2; I[IK-1.3;
21092 IK-3.1
10.4 Cp [ToaroroBka K MpaKTUYECKUM 4 [TK-1 ITK-3 JI1.2J12.1 ITK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H J12.2 1.2; IIK-1.3;
JK3aMeHy 2122 [K-3.1
10.5 DK3aMeH 2 ITK-1 IIK-3 JI1.2 TIK-1.1; TIK-
21092 1.2; [IK-1.3;

IK-3.1




Pazmen |Pa3zngen 11. ®@a3oBble
AUArpaMMbl COCTOSTHUS
cMeceil JKHIKOCTeli: OCHOBBI
KHHEMATHKH Maccoo0MeHa;
MaTepHaJIbHBIN 1 TENJ10BOi
pacuyeT yCTAaHOBKHU

11.1 Jlex Juarpamma cocTosHus t-y-x u ITK-1 ITK-3 JI1.1 JICKIUSI-
JarpaMmMa paBHOBECHSI y-X JI1.2J12.3 6ecena I1K-
OounapHeix cMmeceil. [Iporeccnt 2122 1.1; [IK-1.2;
B PEKTU(HUKAIIMOHHBIX ITK-1.3; TIK-
YCTaHOBKaxX M MX N300pakeHHne 3.1
Ha t-y-X 1 y-X amarpammax.

Hednermamus u
PEeKTH(HKAIIHS.

11.2 Jlex CxeMbl peKTH()HUKAITHOHHBIX ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
YCTaHOBOK JJIsl IBOMHBIX U JI1.2J12.3 1.2; I1IK-1.3;
TPOHHBIX CMECEH. 2122 [K-3.1
OKCTpaKTUBHAS
PEeKTH(HUKATHS.

11.3 Jlex KoHcTpykuus TapenbuaThIx, [IK-1 ITK-3 JI1.1 TIK-1.1; TIK-
CHUTYATBIX M HACATOYHBIX JI1.2J12.3 1.2; I1IK-1.3;
kosioHH. OrnpezeneHue ynucia 2132 TIK-3.1
TapelioK B KOJIOHHE. BrusiHue
(itermoBOro YKcIa HA
9KOHOMMKY IIPH
MIPOCKTHPOBAHUH U
9KCIUTyaTaIliH KOJIOHHBIL.

11.4 Jlex TemnoBoii 6ananc [K-1 IIK-3 JI1.1 TIK-1.1; IIK-
PEKTHOUKAITHOHHBIX JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBOK. 21092 TIK-3.1

11.5 Jlex Oxpana Tpyza u [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
IIPOTUBOIOKAPHAs TEXHUKA JI1.2J12.3 1.2; IIK-1.3;
IIpU PEKTUPHUKALINY. 2122 [K-3.1
Ileperonka B mporeccax
00e3BpeKUBAHMUS ITPOMCTOKOB.

11.6 Cp [ToaroroBka K MpakTUYECKUM [TK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTamM,KypcOBOMY MPEKTY U 2.2 1.2; [IK-1.3;
9K3aMEHY 21032 TIK-3.1

11.7 OK3aMeH IIK-1 IIK-3 J1.2 ITK-1.1; IIK-

21022 1.2; [IK-1.3;
MK-3.1

Pazmen |Pazgen 12. CymmuiabHble
YCTAHOBKH, NIOHSITHE O
npouecce Cymku, (popmMbl
CBSI3U BJIATH C MATEPUAJIOM,

OCHOBBI KHHETHKH U
TUHAMUKH CYIIKH,
NPUHIUNHAIbHBIE CXeMBbI
KOHCTPYKIHUHU CYIIHJIbHBIX
YCTAHOBOK

12.1 Jlex CyumiibHbIE YCTaHOBKH, ITK-1 TIK-3 JIT.1 JIEeKIUS -
MTOHATHE O MPOIecce CYIIKH, JI1.2J12.3 6ecena ITK-
(OPMBI CBSI3H BIIaru C 0132 1.1; TIK-1.2;
MaTepUajIoM. TIK-1.3; TIK-
OCHOBBI KHHETUKH U 3.1
JUHAMUKY CYIIKH.

12.2 Jlex [IpuHIMNUAIBHBIE CXEMBI 1 [K-1 I1K-3 JI1.1 TIK-1.1; TIK-
KOHCTPYKIUHU CYIIMIIbHBIX JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBOK 21092 IIK-3.1

12.3 JIa6 W3yuenwue mpouecca Cymku [K-1 TIK-3 JI1.2J13.2 Pa6ora B
JUINHHOMEPHBIX MaTEpPUAIOB Ha 0132 mansbix TTK-
puMepe AeHCTBYIOIIEH 1.1; TIK-1.2;
JIECOCYIIVIIKH ITK-1.3; TIK-

3.1




12.4 JIab UccnenoBanne KUHETUKU 6 IIK-1 IIK-3 JI1.2J13.2 TIK-1.1; IIK-
CYIIKH BJIQXKHBIX MaTEPHAIIOB 21032 1.2; TIK-1.3;
MHpPaKPaCHBIMHA JTyIaMHU. IIK-3.1
12.5 J1a6 W3yuenwue mpouecca 6 [K-1 IIK-3 JI1.2J13.2 TIK-1.1; TIK-
KOHBEKTUBHOM CYILIKH 0132 1.2; TIK-1.3;
BJIQXKHBIX MaTEPHUAJIOB TTK-3.1
12.6 IIp Pacuyer 6apabanHOM 20 IK-1 I1K-3 JI1.2J13.1 COTpYAHUYEC
CYIIMJILHOW YCTaHOBKYU IJISI 21032 TBa B MaJIBIX
CYIIIKH CHIMYyYero Marepuana (c rpymmnax
HCII0JIb30BaHueM DBM). TITIK-1.1; TIK
-1.2; TIK-1.3;
MK-3.1
12.7 Cp [ToaroroBka K MpaKTUYECKUM 4 [TK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTamM,KypcOBOMY MPEKTY U 2.2 1.2; [IK-1.3;
9K3aMEHY 21032 TIK-3.1
12.8 OK3aMeH 2 IK-1 IIK-3 J1.2 IK-1.1; TIK-
2122 1.2; 1IK-1.3;
MK-3.1
12.9 KII 0 [K-1 I1K-3 JI1.2J13.1 IK-1.1; [IK-
21022 1.2; TIK-1.3;
MK-3.1
Paznen |Pazgen 13. Tensiosoii 6ajanc
KOHBEKTHBHOM CyIIHJIbHOI
YCTAHOBKH, IOCTPOEHHE
npouecca cymku B h-d
AuarpamMMme BJIajKHOTO ra3a
13.1 Jlex TemnoBoii 6ananc 1 IK-1 IIK-3 JI1.1 JIeKUus-
KOHBEKTUBHOH CYNIMIIbHOM JI1.2J12.3 oecena I[1K-
YCTaHOBKH, TocTpoeHue B H-d 21032 1.1; TIK-1.2;
JAarpamMMme BIaXKHOTO BO3yXa TIK-1.3; TIK-
3.1
13.2 IIp Pacuer KOHBEKTHBHBIX 16 ITK-1 IIK-3 JI1.2J13.1 COTpYTHUYEC
CYLIMJIOK. 21092 TBa B MaJIBIX
rpynnax ITK-
1.1; I1IK-1.2;
ITK-1.3; TIK-
3.1
13.3 Cp [ToaroroBka K MpaKTUYECKUM 4 [TK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY U 2.2 1.2; [IK-1.3;
9K3aMEHY 21032 TIK-3.1
13.4 DK3ameH 2 ITK-1 TIK-3 JI1.2 ITK-1.1; TTK-
21922 1.2; [IK-1.3;
MK-3.1
13.5 KII 0 IK-1 I1K-3 JI1.2J13.1 IK-1.1; TIK-
21022 1.2; TIK-1.3;
MK-3.1
Paznen |Pazgen 14. TensiooOMeHHHKH-
YTHJIM3ATOPbI JJIs
HCN0JIB30BAHMSA TEII0ThI
BEeHTWISIINOHHBIX BHIOPOCOB,
0TPadOTAHHOIO CYIIMJILHOTO
aresra,
HHU3KONOTEeHUHATbHBIX
BTOPUYHBIX JHEPTOPeCYPcoB
14.1 Jlex OOopynoBanue ams 1 MK-1 TIK-3 JI1.1 MK-1.1; TIK-
NepeMeIeHHst U pa3eNeHHs JI1.2J12.3 1.2; [IK-1.3;
HEOTHOPOJHBIX KHUJAKOCTEH. 2192 TIK-3.1

IMutarenu.
[TeineouncTuTeIHHEIC
yCTpOiiCcTBa.
Bprizrootaenureny.
KonnencaroorBoauuku.
Cocyabl 1 pe3epByaphl.




14.2 Jlex TennooOMEeHHUKH — 6 1 IK-1 TIK-3 JI1.1 0 TIK-1.1; IIK-

YTHIIU3aTOPBI JUIS JI1.2J12.3 1.2; TIK-1.3;
HCTOJIB30BAHUS TETUIOTHI 21032 IIK-3.1
BEHTIISAIIMOHHBIX BEIOPOCOB.

14.3 Cp ITonroToBka K NpakTU4ECKUM 6 4 IK-1 TIK-3 JI1.2J12.1 0 IIK-1.1; IIK-
paboTaM,KypcOBOMY MPEKTY U 2.2 1.2; TIK-1.3;
9K3aMEHY 21092 TIK-3.1

14.4 OK3amMeH 6 4 ITK-1 IIK-3 J1.2 0 [K-1.1; TIK-

01032 1.2; TIK-1.3;
[K-3.1

Pasnen | Pasmea 15. OcHoBHBIE
KOHCTPYKIIMU, MPUHIHIT
JeficTBUSI, OCHOBBI pacuera u
modopa CTAHIAPTHOTO

000py10BaHUS;
BCIIOMOTaTeIbHOE
o0opynoBaHue

15.1 Jlex Pacyer 1 BEIOOp CTaHAAPTHOTO 6 1 IK-1 I1K-3 JI1.1 0 IK-1.1; [IK-
OCHOBHOTI'O K JI1.2J12.3 1.2; IIK-1.3;
BCIIOMOTaTENBHOTO 21032 TIK-3.1
000pyROBaHUS.

15.2 Jlex OCHOBHBIE KOHCTPYKIIHH, 6 1 IK-1 TIK-3 J1.1 0 IIK-1.1; IIK-
TIPUHIIMIT JEHCTBHS, OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
pacueTa u moabopa 21092 IIK-3.1
CTaHAAPTHOTO 00OPYXOBAHMS;

BCIIOMOTaTeIILHOTO
000pyTOBaHUSI.

15.3 Cp [ToaroroBka K MpakKTUYECKUM 6 4 ITK-1 TIK-3 JI1.2J12.1 0 ITK-1.1; TTK-
paboTaM,KypcoBOMY MPEKTY H 2.2 1.2; TIK-1.3;
JK3aMEHY 0132 IK-3.1

15.4 DK3aMeH 6 4 IIK-1 I1K-3 JI1.2 0 TIK-1.1; TIK-

2132 1.2; IIK-1.3;
MK-3.1

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIITaX) (CaMOCTOATEIHHOE H3YYEeHHE 00yJaroIIIMUCS HOBOTO
MaTepHuana HOCPEACTBOM COTPYIHUYIECTBA B MANbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
HpPaKTUKOBATh HABBIKM COTPYIAHUYECTBA, MEKINYHOCTHOTO OOLIEHUS)

OﬁpaSOBaTCJ’ILHHe TEXHOJIOTHH C UCIIOJIB30BAHUEM aKTUBHBIX MCTOJ0B 06y‘{CHI/Iﬂ (J'IeI(I.II/IH - 6606,[[3.)

O06pa3zoBaTesibHbIE TEXHOJIOTHUH C UCIIONBb30BAaHHUEM HHTEPAKTUBHBIX METOI0B 00yueHHs (KpyTJblil cTOM (IUCKYCCHST))

6. ®OH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJbHBIE BONPOCHI M 33 JaHUS

Texymuit KOHTPOJIb COCTOUT U3 3AIUUTHI JAOOPATOPHBIX paboT:

Jlabopatopnas padota Nel "OmnpenenieHre BpeMEHH HarpeBa TBEPIBIX Tl pa3IMIHON TETUIOBOH MaCCUBHOCTH"

KoHTpobHbEIE BOIPOCHI TSI CAMOIIPOBEPKIU:

1. Yro Takoe HeCTAIMOHAPHBIN TETIJIOBOW PEKUM?

2. B uem 3akitovaroTest rpanuyHbIe yenosus 1, 2 u 3 poxa?

3. B 1eM 0c0OE€HHOCTH HarpeBa «TOHKOTO» M «MaCCHBHOTO» Tel?

4. ®uznueckuii cMpich kputepus Bi?

5. B xakoM cityyae rpaHHUYHbIE YCIOBUS 3 poJa cBOAATCS K ycsioBusM 1 poxa?

JlabopaTopHas pabota Ne2 "TerutoBoii 6ananc MyhensHOIt aexTponedn”

KoHTpopHbEIE BOIPOCHI TSI CAMOIIPOBEPKIUL:

1. Ilepeuncnure cTaTbu pacxoja TeIuia B 3JIEKTPOIEUH.

2. Ilepedncnure cTaTbu NPUX0Jia TEIUIA B 3JIEKTPOIEUH.

3. JIBe caaku ¢ OQMHAKOBOH MACCOH M TEINTO(GHU3NUECKUMH TapaMeTpaMi ITOIBEPTal0TCsl HaTPEBY IO OXHON U TOH e TeMIIepaTypHl.
B nepBom cnyyae HarpeB mpoTekaeT 0e3 MiiaBlieHHs, BO BTOPOM cllydyae — ¢ IulaBieHueM oOpasia. B kakoM ciryyae moie3Ho
M3pAcX0J0OBAHHOE TEIJIO MeHbIIe (Ooblie) 1 moueMy?

4. Kaxk cka3pIBaeTcst Hanpane Myelrs Ha ITOTepH TeIrIa 4epe3 GyTepoBKy?

5. Kak ompenenuTs TEIUIOBBIE TOTEPH (QYTEPOBKH, €CIH IMOCIESTHSS pab0TacT B HECTAIIMOHAP-HOM PEXKHUME TEILIONPOBOJHOCTH?
6. B pe3ynbrare pacuera KoJIM4ecTBa TeIJIa, aKKyMyJIHPOBAaHHOTO (yTepOBKOIl 3a UK Harpe-Ba, MOJy4YHIach OTpULIATeIbHAS




BesimuuHa. UTO 3TO 3HAYMT?

7. Kak yMEHbIINTH TEMIOBYIO0 HHEPIIMOHHOCTD Heun?

JlabopaTopHas pabota Ne3 "OmpenerneHue GU3NKO-XUMHUECKOH TeMIepaTypHOH IeIpeccuil pacTBOPOB"”

KoHTpopHbEIE BOIPOCHI AT CAMOIIPOBEPKIL:

1. UeM oTnuuaeTcs BeIIapHBaHHE BOAHBIX PACTBOPOB OT UCHAPEHUS YHCTOI BOJIBI?

2. Kak n3MeHsieTcs TeMI0eMKOCTh, BA3KOCTh, INIOTHOCTB, TEMIIEPATypHast IENPECCHs] PACTBOPA C MOBBIIIEHUEM €r0 KOHLIEHTPAIUU?
3. Kak m3meHseTcs pu3nKo-XUMHUIecKast TeMIepaTypHasi JeTpeccHsi pacTBOpa ¢ TIOBBIIICHUEM WIIN TOHIKCHUEM JaBICHUS B
HaJ[PacCTBOPHOM IPOCTPaHCTBE?

4. Kak u3mensiercst K03 (GUIUEHT TEII00TAa4n [ OT CTEHKH K KHUIIIIEMY PacTBOPY C HOBBI-IICHUEM KOHLEHTPAILUU PacTBopa’?
5. Kakune Tpu BAAa TeMIepaTypHBIX ACHIPECCHI MPUXOIUTCS YIUTHIBATh IIPU pacdeTe BHITap-HOW YCTAHOBKHU M KaKas M3 HUX UMEET
HanOoJIbIIee 3HAUCHUE?

JlaGopatopnas pabota Ned "M3ydenue nporecca HenmpephIBHOM pekTudukanuu onunapHoi cmecu"

KoHTposbHBIE BOIPOCHI 711 CAMONPOBEPKH:

1. B uem oTimune peKTHOUKANH OT JUCTHIUIAIAN?

2. Yro Takoe (ierMmoBoe 9ucio?

3. OOBsicHUTE MPOLIECC TEINIOMACCOOOMEHA MEX/TY JIETKOKHIISIIIIAM KOMIIOHCHTOM U TSDKEJBIM B PeKTU()UKAIOHHOI KOJIOHHE.
4. Yto mOHUMAIOT O] OWHAPHOHN CMEChIO?

JlabopaTopHas pabota Ne5 "H3ydeHue nporecca CyIKu JIMHHOMEPHBIX MAaTepPHUaJIOB Ha IPHUMepe AeHCTBYyIOmEH Tecocymmiaku”
KoHTpobHbIE BOIPOCH! AJIsl CAMONIPOBEPKH:

1. Uro Takoe rpaJUeHT BIaKHOCTH B MaTepualie? B kakux ciyyasx MpoHCXOAUT PaCTPECKUBA-HIE MATEPHAIOB U KaKUE MEpEI
TNPUHUMAIOT JUISA €T0 YCTPaHEHHs?

2. Ot KaKkuX MapaMeTpoB 3aBUCUT HHTEHCHBHOCTh UCTIAPEHHS BJIATU C MOBEPXHOCTH MaTepHua-ya?

3. Uem oTamnuaercs AeHCTBUTENbHAS CYNIMIKA OT TEOPETUUECKON?

4. Kaxas Biara, coneprkammasics B MaTepHale, He 3aMep3acT IIPH HU3KHAX TeMIeparypax?

JlabopaTopHas pabota Ne6 "McciaenoBanne KWHETHKH CYIIKU BIQKHBIX MAaTePHAIOB HH(PPaKpaCHBIME TydaMH."

KoHTpobHbIE BOIPOCH! ATIsI CAMONIPOBEPKH:

1. YkaxuTe 001acTH palOHaIBHOTO IPHUMEHEHUS €CTECTBEHHON M HCKYCCTBEHHOM CYIIKM MaTEpHAaIOB.

2. Yem oTiryaeTcs UCTIapeHHue OT Ipoliecca KUISHNs WK BeinapuBaHus? Kakas Biiara nMeeT HanOOJIBIIYIO U KaKas HAMEHBIITYIO
SHEPTHIO CBS3U C METAIIOM?

3. Kak HasbIBatoTCs epro/ibl cymku Marepuana? OObsICHUTE, KK M3MEHSIOTCS BJIQKHOCTb U TEMIIEpaTypa MaTepuaia B 3TH
nepuos?

4. Yro Takoe KpuTHYECKas BIAKHOCTh MaTeprana? Kakyro KOHEUHYIO BIaKHOCTb JOJDKEH UMETh MaTepHuan?

Jlabopatopnas pabota Ne7 "M3ydyeHue npolecca KOHBEKTUBHOW CYIIKH BIaKHBIX MaTepHajoB"

KoHTposbHBIE BOIPOCHI 711 CAMONPOBEPKH:

1. Kaxo¥ TeXHOJIOTUYECKHH MPOo1IecC HAa3hIBAETCS CYIIKONU?

2. Yto sBsIeTCS ABMKYILIEH CUIIOi mporecca CyKu?

3. Uro Ha3bIBaeTCS CKOPOCTBIO CYLIKH?

4. Yem ompezensieTcsi CKOPOCTh CYIIKH B ITepBoM neproie? Kak nHade Ha3pIBaeTCs 3TOT Mepu-o1 Cymku? [Ipu Kakux ycIIoBHAX
CKOPOCTB CYIIKH B TIEPBOM IIEPHOAE TIOCTOSHHA?

5. Uem onpenensieTcst CKOPOCTb CYIIKH BO BTOpoM Heproje? Kak nHaue Ha3bIBaIOT 3TOT HEPH-0]] CYLIKH?

6. Uto Takoe paBHOBECHOE BJIAr0COEp KaHUE MaTepHana 1 OT YeTo 3aBUCUT ero BenuunHa? UTo Takoe KpUTUYECKOE
BJIarOCOZIepXKaHNe MaTepraia?

7. YTo Takoe OTHOCUTENbHAsI BIAXKHOCTh BO3ayXa?

8. ITo moka3aHusAM KakuX MPUOOPOB U KaK MOXKHO HalTH OTHOCUTENBHYIO BIAXKHOCTb BO3/yXa, MOb3ysCh Auarpammoil Pamsuna?

6.2. TeMbI MUCbMEHHBIX paboT

Kypcosoii npoexr:
Pacuer 6apabaHHO# CyIIMIBHON YCTAHOBKH JUISI CYIIKH CHITYYHX MaTepHaioB

Ilens KypcoBoro mpoekra:
1. OcBOUTH U 3aKPEMUTh METOAUKY pacuéTa OapabaHHON CYIIMIFHON yCTAHOBKH AJS CYIIKU CHITyYHX MaTepPHUAIIOB;
2. Tlo mosy4eHHBIM NaHHBIM HAY4YHUTHCS BEIOMPATh TUII U KOHCTPYKLHUIO OapabaHHOM CyIIMIIb-HOH YCTaHOBKH.

3amanue:
PaccuurtaTh, BEIOpaTh THUII 1 KOHCTPYKLUIO OapaOaHHON CYUIHILHON YCTaHOBKH JUISl CYIIKH CHITyYUX MaTepHUaoB.

Tlopsinok BIMOTHEHUS:

J1n1s1 BBINOSTHEHUSI KypCOBOTO IpOeKTa 00ydaromuMcst BEIIaéTca HHANBUAYaIbHOE 3alaHHe 10 pacueTy 6apabaHHOHN CyNIMIBHON
YCTaHOBKH JUISl CYLIKH CHIITyYUX MaTepHasoB.

I'oTOBBII KypcOBOH IPOEKT CAaeTCs NPENoJaBaTelIio Ha IPOBEPKY 3a 2 HEEIH 10 Hayala 3K3aMEHaIMOHHOH ceccun. PesynbratoM
MPOBEPKH MOTYT OBITH:

«JIOTIYILIEH K 3alUTe;

«IIOMYIIEH K 3aIUTe ITOCie JOPAaOOTKH M0 3aMEYaHUSIM;

«HE JIOMYIIEH K 3aIIuTe.

Ecnu nocre npoBepKH KypcoBOif MPOEKT peKOMEHA0BAH TIPeTofaBaTesieM K 3aluTe, TO CIeAy-eT HOATOTOBUTRCS K ee 3allluTe.

B citydae BbIsSIBJI€HUS MPH TPOBEPKE OLIMOOK U HETOYHOCTEH, 00yYaloLIrecs JOMyCKaeTcs K 3allUTe KypCOBOIO IPOEKTa TOIBKO




MOCJIE UX yCTPaHEHHS.

B nocnennem ciryuyae tpeyercs nepezenaTs KypcoBOil IPOSKT B COOTBETCTBUY C MPEAbsBIse-MbIMU TpeOoBaHusMU. Eciu
KypCOBOI ITPOEKT HE peKOMEHIOBAHA ITPENOAaBaTeIeM K 3allfiTe, TO IOciIe epepadoTKu padoTa BHOBE CIACTCS Ha MIPOBEPKY.
Be3 3amuThr KypcoBOro mpoekra o0ydaromuecs He JOIMyCcKaeTcs K cade SK3aMeHa M0 JUCIIUT-THHE.

3amuTa KypcoBOTo MpOeKTa IPOU3BOJUTCS B YaChl, ONPE/IEICHHbIE B COOTBETCTBUH C pACIIU-CaHUEM 3aHATHUIL.

Ha 3ammTe KypcoBoro npoekra o0yuaromuecs: B KpaTkoi (hopMe U3JlaraeT OCHOBHBIC PE3yJIb-TaThl, HOIyYEHHBIE B XOJIE €T0
BBITTOJTHEHHS ¥ IPAKTHIECKYIO 3HAYMMOCTH BHIIIOJTHEHHOTO TIPOEKTa, OTBEYAET HAa BOSHHUKIIIHE B X0/ 3aIIHTHI BOIPOCHI.

PexomeHganuy 1o BHINOJHEHHIO KypCOBOTO ITPOEKTA.

CTpyKTypa pacueTHO-TIOSICHUTEIBHO 3aIIFCKH MOKET BaphHPOBATHCS B 3aBUCHMOCTH OT TEMBI KypPCOBOTO IIPOEKTa, HO B 00IIEM
Clydae OHa COCTOUT M3 CIEAYIOIINX YacTel U pa3aelioB:

1)TUTYBHBIN JHCT;

2)3aiaHKe Ha KypCOBOE IPOEKTHPOBAHUE;

3)conepxanue;

4)BBEICHHE.

5)TenIoBoii U MaTepUANIbHBII pacyeT CYyIIUIbHON YCTAHOBKH.
6)KOHCTPYKTHBHBIH pacyder.

7)MexaHUYECKHUH pacUer.

8)pacuer TernoBol U30ISALNM.

9)aspoguHaMHYECKUN pacuer.

10)BBIOOpP BCTIOMOTATENBEHOTO 000PYAOBAHUS.

11)TexHnka 6€30MaCHOCTH IPH IKCILTyaTallud CYIIUIBHBIX yCTAHOBOK.
12)pacuer Ha [IBM.

13)3akroueHue.

14)cnucox NCTIONB30BaHHOM JINTEPATYPHI.

15)cnenudukanus Ha KOMIOHOBOYHBIN YEPTEXK,

16)3akmoueHue;

17)cnmcoK NCTIONB30BaHHON INTEPATYPHI.

HcxonHble 1aHHbBIE: YKa3bIBACTCS THI CYIIMIKH — OapabaHHasi; BBICYIIMBACMBbIH MaTepHall; IPOU3BOANTEIBLHOCTD 11€Xa; TOIIHBO
(TETIIIOHOCHTENB); BIarocoAepKaHie MaTeprana (Ha4albHOE 1 KOHEUHOE, %); CyIIMIBHBINA areHT - CMECh TOIMOYHBIX I'a30B C
BO3JIyXOM; TeMIIepaTypa CyIIMIb-HOTO arcHTa (Ha BXOJIe B CYIIMIKY M Ha BBIXOAE U3 CyIIMiIkH, 0C); HapsHKEHHOCTH BO BIIare
(kr/mM3x4); MecTo paboThl CYIIMIBHOTO (11€Xa, TOPO); PEKOMEHIYEMBIH TUI HACA/IKH.

Bo BBeneHuu ykasarh 00s1acTh IPUMEHEHUSI KOHBEKTUBHBIX CYIIMIIBHBIX YCTaHOBOK, OCO-OCHHOCTH, JIOCTOMHCTBA U
HEJIOCTATKH JaHHOTO THIIA CYIIHIIOK; O0JIee MogpoOHO OCTAaHOBUTHCS Ha KOHCTPYKIIMH KOHBEKTHBHOW O0apabaHHOW CYIIMIIEHOM
YCTaHOBKH.

OcHoBHast yacTb: TerIoBoi pacyeT CyIIMIKH HEOOXO0IUMO BBITOIHUTH rpado-aHATUTHYECKHMM METOJ0M ¢ omonipio H-d
(mmarpamMer PamM3uHa) 1 HAHOCTH Ipoliecc AeHCTBUTENBEHOHN CYIMIIKH Ha AUarpaMMmy ¢ y4eToM rmoteps ternia (L < 0), ompeaensor
YIeNBHBIA Pacxo]] BO3AyXa, yACIbHBINH pacXof TeIlla M U3 YpaBHEHHS TEIUIOBOTO OalaHca OMPEAEISIOT PacXo ]l TOIIIHNBA.
MexaHHU4eCKHH pacueT CYIIUIOK CBOAUTCS K IIPOBEPKE HA MIPOUHOCTb KOPITyca CYIIHIKH, a TAKXKE OCHOBHBIX €€ Y3JIOB U AeTanei
THOJ1 ISHCTBUEM Pa3IMYHBIX HArpy30K. B pasznene «Pacuer TemoBoii H30msmum» gaeTcst OMcaHue 1 000CHOBaHUE BHIOOPA
MaTepHaja TeIUIOBOH N30JSINH U IPUBOUTCS pacdeT ee ToNmMHEL [Ipn pacuere manHoM GapabaHHON CYIIMIKH HEOOXOANMO
BBIOpATh BEHTHJIATOP AJIS OT-CACBIBAHMS CYIIMIBHOTO areHTa, 4To SBISETCS 3aJauell adpoJuHaMHYecKoro pacuera. B BeiGope
BCIIOMOTaTeIbHOI0 000pYI0BaHUS HEOOXOAUMO MPUBECTU pacueT IUKIOHA I OYMCTKH YXOASA-IHX ra30B, CAENaTh BBIOOD
TPAHCIIOPTHBIX YCTPOHCTB U TONKH. [locie pasznena «Texanka 6€30-MacHOCTH MPH 3KCIUTyaTAIlMH CYIIMIBHBIX YCTaHOBOK»
HE0OXOAMMO B 3aKITIOYECHUH KPAaTKO OCTa-HOBUTHCS HA IIENU JJAHHOTO KYPCOBOTO IIPOEKTA M TEX Pa3jieliax, YTO ObIIM BHIIOTHEHEI B
MOSICHU-TEJIBHOI 3aIiCKe, TPUYeM B KaKIOM pasjelie yKkazaTb, Kakoe cepHifHoe 000pyaoBaHUE ObLIO BBI-OpaHO.

B 3axmoueHny He0OXO0AMMO IIPOBECTH aHAIN3 BBIIOJIHEHHON paboTel. ClenaTh BHIBOJBI 1O paboTe.

6.3. ®OH/ OLIECHOYHBIX CPEACTB

DK3aMeHAIMOHHbIE BOTIPOCHL:

Paznen Nel "OcHoBHBIC BUABI 1 KJIACCH(HUKAIHS TEIUIOMAaCCOOOMEHHOTO 000pyI0BAaHHS IIPOMBIIUICHHBIX MIPEATPAATAN"

1.1 Ilporecchl: HarpeBaHue, OXIaXACHUE, KUTIEHHE CyOIMMaIys, BEIapUBaHUe, KOHACHCAIHS, HCIIAPEHNUS, TUIaBIICHHE, CYIIIKa,
pazzeneHue; ux TeruoundecKkas CyIHOCTb, IPUHIHIIBI pacyeTa.

1.2 TerurooOMeHHBIE aNTapaThl ¥ X KIACCH(PHKAIWS: 110 CIIOco0Y TermooOMeHa (peKynepaTHBHbIE, peTeHEepaTHBHEIE,
KOHTAKTHBIC); TT0 BPEMEHH JICHCTBHS; 10 HA3HAYCHUIO.

1.3 TennoBblie TpyObl U TEPMOCU(OHBI, 3KEKTOPBI, BUXPEBbIE TPYOBI.

1.4 TenoHOCUTENN: OCHOBHBIE CBOICTBA, 00JIACTH PAllMOHAIBEHOTO IPUMEHEHHS.

Paznmen Ne2 "TennoHocuTeny, X CBOWCTBa, 001aCTh MPUMEHEHHS"

2.1 Ponb OTE€YECTBEHHBIX YUCHBIX B PA3BUTUH MPOMBIIUICHHBIX TEIIIOMACCOOOMEHHBIX YCTaHOBOK.
2.2 TlepcrieKTHBBI Pa3BUTHS PETCHEPATUBHBIX aIllapaToB.

2.3 CBoiicTBa BIIaXKHBIX MaTEPUATIOB KaK 00BEKTOB cyniku. OOIHe CBeJCHUS O MIPOLECcCe CYIIKH.
2.4 KuneTHka U TMHaAMUKa CYIIKH.

Paznen Ne3 "PexymnepaTHBHBIC TETITIOOOMEHHUKH HETIPEPHIBHOTO U IIEPHOANIECKOTO IeHCTBHSA"
3.1 AnmapaTsl ¢ pa3BUTHIME HOBEPXHOCTSIMHU TETIIO00MEHA, CIIOCOOBI MX U3TOTOBIICHHUS.
3.2 ®usndeckre 0OCHOBBI MPOLECCOB BblapuBaHus. CBONCTBA pacTBOPOB.




3.3 IlepcrieKTUBBI Pa3BUTHUS BHINAPHBIX allapaToB U yCTAaHOBOK.
3.4 Ou3uKO-XUMHUYECKHE Y TEPMOJMHAMHYECKUE OCHOBBI IIPOIECCA BBINAPUBAHUS U KPUCTAIUIN3AINH.

Paznen Ne4 "PerenepaTuBHbIC TETNIOOOMEHHUKY C HEMTOBMKHOW M TIOIBUYKHOM HAcaIKaMU, Ta30)KUIKOCTHBIE H KHIKOCTHO-
JKUIKOCTHBIE"

4.1 O6uiue cBeIeHHs O MIEPETOHKE U PEKTU(DHKALINH.

4.2 ®U3NKO-XUMHUIECKHE CBOWCTBA OMHAPHBIX CMECeH.

4.3 OcobeHHOCTH MPOLIECCOB KUMEHUs U KOHJCHCAIINH OMHAPHBIX CMeCceH.

4.4 CyuuiabHble YCTAHOBKH, TIOHSATHE O TPOIIECCE CYIIKU, (JOPMBI CBS3H Bard ¢ MaTepHajIoM.

Pazgen Ne5 "CmecutensHble TETIIOOOMEHHUKH: KOHCTPYKIIHHY, IPUHIAI JEHCTBHS, PEKUMBI 3KCILUTyaTarun"

5.1 OCHOBBI KUHETUKU M JUHAMUKH CYILIKU.

5.2 O6opynoBaHuE A1 EPEMEILCHUS U Pa3AeNIeHNs] HEOTHOPOAHBIX uaKkocTel. [Tutarenn. [IbuieouncTuTenbHbIE YCTPOHCTBA.
Bpeisrootnenurenn. KonpencaroorBogunkn. CoCyabl M pe3epByaphl.

5.3 TennooOMeHHBIE U TEIIOMAaCCOOOMEHHbIE YCTAHOBKU: TEIIOBBIC TyHKTHI (O0MIepHbIe); HOAOTpEeBaTENbHBIC,
KOH/ICHCALlMOHHBIC U XOJIOAWIbHBIC, BBIIAPHBIE, ONIPECHUTENIbHbIC, AUCTULISIINOHHBIC, PeKTU(HKALMOHHbIE, CYLIMIBHbIE U IPyTHe
YCTaHOBKH.

5.4 MeTonbl HTHTCHCU(DHUKAIINN TEINIOO0OMEHA.

Paznen Ne6 "TeruioBoi, ruipaBIn4eCKUi, MPOYHOCTHON pacyeThl pEKyIEePaTUBHBIX TEMII00OMECHHUKOB"
6.1 IlepcriekTUBBI pa3BUTHS CYLIMIBHON TEXHUKU.

6.2 CymmibHasi TEXHUKA B CHCTEMeE 3all[UThl OKPYKarOIeH CpeIbl.

6.3 PanroHanbHbIe CXEMBI UCTIONIb30BAHHS BTOPUYHOTO TETA.

6.4 KoHCTpyKLUY BBIIApHBIX AIIapaToB.

Paznen Ne7 "HcnapurtenbHble, ONPEeCHUTENbHBIE, BRITIAPHBIE U KPUCTAIUIM3aLlMOHHBIE YCTAHOBKY; IPUHLMT JeiicTBUs"
7.1 TexHuKO-3KOHOMHUYECKHE NoKa3aTtenn MBY.

7.2 TernoTexXHONOTHYECKHE BEIOPOCHI.

7.3 BelnapHble yCTAHOBKU B CX€MaX OYHUCTKU CTOYHBIX BOT.

7.4 OxpaHa TpyZia ¥ IPOTHBOIIOXKAPHAsl TEXHUKA NP PeKTHQUKAIUN.

Pasznen Ne§ "OcHOBHBIE KOHCTPYKLIUY ANIApaTOB, TEILUIOBBIE CXEMBI U YCTAHOBKU"

8.1 Ieperonka B mporeccax 00e3BpeKUBaHMS TPOMCTOKOB.

8.2 Terui000MEHHUKH — yTHIIM3aTOPBI ISl HCIIONB30BAHUS TEIUIOTHI BEHTHIIALIMOHHBIX BEIOPOCOB.

8.3 KoHCTpyKIN# peKynepaTHBHBIX TETNIOOOMEHHUKOB (TPyOYaThIX, KOKYXOTPYyOUAThIX, INTACTHHYATHIX, CITUPATBHBIX ).
8.4 PexynepaTHBHBIE allapaThl IEPUOIUIECKOTO AeHICTBHS; UX TEIIOBbIE OalaHCHL, IpadUKK TEMIIEPATyp U HArPy3KH.

Paznen Ne9 "Du3uko-XxUMHUYECKHE W TEPMOJHHAMHIECKHE OCHOBBI IIPOIIECCOB BHIITAPUBAHUS U KPHCTAJUTN3AIMN; OCHOBEI
TEIIOBOro pacuera”

9.1 TennoBble TPyObI U TEPMOCU(POHBL; 00IACT UX MPUMEHEHHSI.

9.2 PereHepaTuBHbIE TEIIIOOOMEHHBIE alNapaThl 1 YCTAaHOBKH. AIIapaThl C HEMOABM)KHOM HACAKOH M IO/IBIXKHON HACaIKOM.
9.3 PotopHble anmaparsl, ¢ KAISALIUM CJIOEM, C aKTUBHOW HACAJKOW, KOHTAKTHBIE.

9.4 OcobeHHOCTH TEMIOOOMEHA, TEMIIEPaTypPHBIE PEXKUMBI, OIS TEMIIEPATYD.

Paznen Nel0 "IleperonHsie u peKTH(UKAMOHHBIE YCTAHOBKH; KOHCTPYKIIMH ¥ MIPUHINI JCHCTBUS allapaToB; GU3NKO-
XUMHYECKHE U TEPMOJIMHAMUIECKHE OCHOBEI IIPOIECCOB MEPETOHKHU U peKTU(HUKAIIN"

10.1 TemnnoBo# pacueT pereHepaTUBHBIX TEINI00OMEHHHKOB.

10.2 MeToauka pacyeTa anmnaparoB ¢ KUIISIIUM CJIIOEM.

10.3 Hasnagenue u Buabl 00e3BoknBaHusA. O0IaCTH IPIMEHEHHUS CYIIKH.

10.4 MatepuanbsHbIil 1 TEI0BOH OaTaHChl KOHBEKTUBHBIX CYIIMIBHBIX YCTaHOBOK.

Paznenr Nel1 "da3oBbie quarpaMMbl COCTOSTHHSI CMECEH KHUIKOCTEH: OCHOBBI KHHEMATHKH MacCOOOMEHa; MaTepHaIbHbBIA U
TEIUIOBOH pacueT yCTaHOBKU"

11.1 TennoTexHOIOTHIECKUE CXEMBI YCTaHOBOK.

11.2 TTocTpoenue mporieccon cyiiku B h-d auarpamme.

11.3 AnmapartypHo-TexHoJIorHIecKoe 0hopMIIEHHE MTPOIIECCOB CYIIKH.

11.4 Cymika »XUAKOTEKYy4HX, TBEPABIX, JUCTIEPCHBIX, IEHTOUHBIX MaTePHAJIOB.

Paznen Nel2 "CymmibHbIe YCTAaHOBKH, IMTOHATHE O MIPOIecce CYNIKH, (POPMBI CBSI3U BIIaTH C MaTEPUAIOM, OCHOBBI KHHETHKU U
JMUHAMUKHA CYIIKH, TPUHINTHAIBHBIE CXeMbI 1 KOHCTPYKIIMU CYIIHIBHBIX YCTAHOBOK"

12.1 CmecurenbHble TEIUIOOOMEHHBIE annapaThl ¥ YCTAHOBKU: KOHAEHCATOPBI CMELIEHUs, CKpyOOephI MoJible U HacaJ0uHbIe,

KOHMIIMOHEPHI, rpagupHu. KOHCTpYyKIMK anmnaparos.

12.2 AnnabGaTHbIe YCTaHOBKH, HCIIAPHUTENN ¢ THIPOPOOHBIM TETNIOHOCHUTENEM, 0apOOTaKHO-TICHHBIE YCTAHOBKH, YCTAHOBKH C
MOTPY>KHBIMU ropenkamMu. KoHCTpyKIiK anmaparos.

12.3 MarepuanbHble U TEMJIOBbIE OamaHCchl. MeTO/Ibl U aJITOPUTMBI PacyeTa anmnapaTos.

12.4 KoHBeKTUBHAS CYIIKA.

Paznen Nel3 "TennoBoii 0anaHC KOHBEKTHBHOM CYIIMIBHON YCTaHOBKH, IOCTPOEHHUE Mpoliecca Cymky B h-d quarpaMme BIaXXHOTO




rasza"

13.1 TennoBoii, KOHCTPYKTUBHBII U OBEPOUHBIH pacyeThl TEMI00OMEHHHUKOB.

13.2 OCHOBHEBIE >JIEMEHTHI U y3JIHI TETNIO0OMEHHHUKOB.

13.3 I'uapaBauyuecKuil pacyer annaparos.

13.4 CxeMbl BBIIAPHBIX YCTAHOBOK C amllapaTaMH MOBEPXHOCTHOTO THIA: MPAMOTOYHBIE, IPOTHBOTOYHbIE, CMEILIaHHBIE,
HETIPEPHIBHOTO M MEPHOANYECKOTO JEHCTBHS; C KOHAECHCATOPOM, C IPOTUBOAABIEHHEM, C YXYIIIEHHBIM BaKyyMOM, C TEMJIOBBIM
HAaCOCOM.

Paznen Nel4 "TennooOMEHHUKU-YTUIN3ATOPHI JUTS HCIIOIB30BaHMUS TEIIOTHI BEHTUIILIMOHHBIX BEIOPOCOB, OTPa00TaHHOTO
CYIIMIBHOTO areHTa, HU3KOMOTCHIINAIBHBIX BTOPHYHBIX 3HEPropecypcos”

14.1 BeimapHble yCTaHOBKH: afuadaTHBIC, C KOHTAKTHBIMH HArPEeBATEISIMU U IIOTPYKHBIMH TOPEIIKaMH.

14.2 Cxemsl mogorpesa pactBopa. OnTUMaibHOE YUCIIO CTYIEHEH YCTaHOBKH.

14.3 Cenapatopsl U OPBI3rOOTACIUTEIH.

14.4 MarepuanbHbIi OaiaHc, OTpeIeieHue KOJINIeCTBA BRITAPSHHON BIIard U KOHIIEHTPAIUN PacTBOPa; TEIIOBOH pacyer
MHOTOCTYNEHYATOH BhIMapHO# ycTaHoBKH (MBY).

Pazgen Nel5 "OcHOBHBIE KOHCTPYKIINH, IIPHHIIHI ISHCTBHS, OCHOBHI pacdeTa U mogdopa CTaHAapTHOTO 000PYIOBAHHUS;
BCIIOMOTAaTENbHOE 000pynoBaHue"

15.1 Pacnionaraemas u nose3Has pa3HOCTH TeMIEPaTyp.

15.2 AzeoTpomnHble CMeCH.

15.3 Juctumsiaus.

15.4 luarpamma cOCTOSIHUS t-y-X B AMarpaMMa paBHOBECHS Y-X OHHApHBIX cMeced. [Iporieccsl B peKTH(PUKAIIMOHHBIX YCTAHOBKAX
U UX U300paskeHue Ha t-y-X U y-X Auarpammax.

15.5 Jlednermanus 1 peKTUDUKAIINS.

15.6 CxeMsbI peKTH(HUKAINOHHBIX YCTAaHOBOK JUIS IBOWHBIX M TPOWHBIX CMecel. DKCTPaKTUBHAS PEeKTU(DUKAIIIL.

15.7 KoHCTpyKIUs TapenbyaThlX, CHTUATBIX U HACaJOYHBIX KOJIOHH. OmpeseneHne 4uciia Tapelok B KoJloHHe. BiustHue ¢nermoBoro
YKciIa Ha 3KOHOMUKY MPU MPOEKTUPOBAHUU M 3KCIUTyaTallul KOJOHHBI.

15.8 TemoBoit 6amaHC peKTH(HUKAIOHHBIX yCTAHOBOK.

15.9 IpuHIMTHANEHBIE CXEMBI M KOHCTPYKIIUHU CYIIHIBHBIX YCTAHOBOK

15.10 TemnoBoit 6anaHC KOHBEKTUBHOW CYIIMIBHON yCTaHOBKH, mocTpoeHue B H-d quarpaMme BiIaKHOTO BO3ayXa

15.11 PacueT 1 BEIOOP CTaHAAPTHOTO OCHOBHOTO M BCIIOMOTATEIEHOTO 000PYIOBAaHUSL.

15.12 OcHOBHBIE KOHCTPYKITHH, IPUHIIAI JEHCTBHS, OCHOBHI pacdeTa U moAadopa CTaHAAPTHOTO 000pyI0BAaHHS; BCTIOMOTATEIIEHOTO
o0opyaoBaHusl.

6.4. ITepeyeHb BHIOB OIIEHOYHBIX CPEACTB

OtueTsl 10 1abopaTopHbIM paboTaM, KypcoBoii mpoeKT, 5K3aMeHallOHHbIE BOIPOCHL.

7. YA4EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIS)

7.1. Pekomenayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On. azgpec
JI1. | WBanoB B.JI., |TemmooOMeHHBIE anmapaTsl ¥ CHCTEMBI | MockBa: 30
1 |JleonTseB OXJIaXKAECHUSI Ta30TyPOUHHBIX U MammHoCTpoeH!
AN, KOMOMHHPOBAHHBIX YCTAHOBOK: e, 2006
Manymux VYueOHUK 17151 By30B
D.A., Ocumnos
M.U.,
JleonTseB
AN
JI1. | Baknacros IMpomeimnenHsle TemIoMaccoooOMernnble | Mocka: 105
2 |AM. MIPOLIECCHI U YCTAHOBKU: Y YeOHHK IS DHeproaTomMuszia
BY30B T, 1986
7.1.2. JlonoJIHUTEbHAS JIUTEpaTypa
ABTODHI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec
JI2. | Janumnos Bropuunsbie sHEpropecypcsl. Bparck: bpl'Y, 98
1 |OJL, TemmomaccooOMeHHOE 000pyTOBaHNE 2004
@ensera B.H. | mpeanpusTuit: YuebHO-MeTOOUIECKOES
nocobue
JI2. | ®enseBa IIpomsbinieHHbIe TemIoMaccooomennbie | bpatck: bpI' TV, 38
2 |B.H., ®enses |mpouecchl U ycTaHOBKU. Pacuer 2001
AA, 6apabaHHOH CYIIMIBHON YCTAaHOBKH IS
Janunon CYILKH CHITYYHX MaTepuaioB: Y4eOHo-

O.JL. METOIUYECKOE TI0co0re




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | 3omoToHOCOB | TpyOuaThle TEMI000OMEHHHUKN. Cankr- 1 https://e.lanbook.com/book/112678
3 (4.4, MogaenupoBanue, pacueT: MoHorpagus | [lerepOypr:
baroytauHos Jlanb, 2018
aA T,
3070TOHOCOB
A Sl
7.1.3. MeToanyeckue pa3padoTKu
ABTODHI, 3ariaBue H3parenscTBoO, Koi-Bo O anpec
JI3. | ®ensiera B.H. | [IpomsiimieHHbie TeruioMaccoooMennbie | bpatck: bpl' TV, 20
1 MIPOIIECCHl M yCTaHOBKU: Pabouas 2000
MporpaMma, MeTOJMUECKUE YKa3aHUs,
MPAKTUYCCKUE U KOHTPOJIbHBIC 3aJaHUs
JI3. | @ensie A.A., |CucteMbl TEIIOCHAOKEHUSI. Bparck: bpl'Y, 39
2 |®ensera B.H. |HccienoBanue pexxiuMoB paObOThI 2014
IUTACTUHYATOTO TETI00OMEHHOTO
anmapaTa: MeTOANYECKHE YKa3aHHs K
BBIITOJTHEHHIO JTAOOPATOPHOH pabOTEI
7.2. Ilepeuenn pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKAMOHHOM ceTn ""UHTepHeTt"
D1 | DnektponHas budarorexka bpl'y http://ecat.brstu.ru/catalog
22 | DnekTpoHHO-OMONINOTeYHas cucTema «3maTenbcTBO http://e.lanbook.com

«Jlaaby

7.3.1 llepeyeHb NporpaMMHOIo oGecneveHust

7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | KOMITIAC-3D V13

7.3.2 llepeyenb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kopekc". MHPpOpMAITMOHHO-CTIPAaBOYHAS CUCTEMA

7.3.2.2 | CnpaBouHo-nipaBoBas cuctema «Koncynprant [Tnrocy

7.3.2.3 | «YHuBepcuTeTcKas oubnmnoreka online»

7.3.2.4 | Hayunas snekrponHas oubnmoreka eLIBRARY.RU

7.3.2.5 | HaumonanbHas anekrpoHHas oubirorexka HOb

7.3.2.6 | YuuBepcurerckas uadpopmaruonnas cucrema POCCUA (YUC POCCHA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIITUHBI (MO YJIS)

Ay,z[HTOpH q Hasuauenue OcHaleHue ay uTopun Bun 3ansatus
0002* JICKLIHOHHAsI Ay AUTOPHS VYueGHast Mmebenb Jlek
1103 JlaGopatopust OcHoBHOE 000pyI0BaHHE: Jla6
TETUIOMACCOOOMEHHBIX VueOHblii crenn «M3ydeHne X0NM0JUIbHOT0 000pYA0BaHUSD,
MIPOIIECCOB U YCTAaHOBOK/ Huctmmisitop 19-4-2,

xad cymmmsaenit CHOJI-2,4 2 mt,
Meus mydensras [IM-8, Cymmursasiii mxadg CHOJI 67/350 2 m,

JIOIOHUTENBHO:
MapxkepHast nocka - 1 mrT.

VYueGHas MeOens:
Kommexr mebenu (mocatoyHbIX MecT) - 12 miT.
Komrmuiekr mMe6enu (mmocagouHbIX MecT) Uil Ipernojgasarens — 1 mT.

0001%* AynuTopust s Y4eOHas mebenb IIp
MPAKTHYECKUX 3aHSTHI
2201 yuTaNbHEI 321 Nel Komrmiekt me6enu (IocaiouHbIX MECT) Cp
Cremnaxu
Komrmnekr mebenu (TIocaiouHbIX MECT) sl OHOIMoTeKaps
BrictaBouHbIe MIKadbI
K i5-2500/H67/4Gb (monutop TFT19 Samsung) (10rur.);
npuntep HP Laser Jet P2055D (1mt.)
1223 JlaGopatopusi oOueit OcHOBHOE 000pyI0BaHME:
TETJIOTEXHUKU ABTOMATH3UPOBAHHbII CTEHI-TPECHAKEDP « ABTOHOMHAsI CHCTEMa

oToIUTeHUs», JlabopaTtopHast yCTaHOBKA AJIsl U3Y4EHHUsI IPOLIECCOB BO
BJI@)KHOM BO31yxe, JJabopaTopHasi yCTaHOBKA ISl U3y YEeHHS
TEIIO00MEHA MPH PA3IMIHBIX PEKAMAX KHIICHUSI KUATKOCTH,
JlaGoparopHast ycTaHOBKA JJIsl W3y4YCHHUS TEINIOOOMEHA U3ITyUCHHEM,
JlabopatopHasi ycTaHOBKA JJIsl HCCIICAOBAHHUS TCILIONEPEaaYn «Tpyoa B
Tpyoe», Ctena «OnpeecHne yaeIbHON TEINIOEMKOCTH BO3IyXa MPH
IMOCTOAHHOM J1aBJICHUHU METOJAOM IIPOTOKA», ABTOMaTMSMpOBaHHbIﬁ




xomnbioteps! Intel(P) Celer CPU 240 GHz/228 MB -3 mir.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHasi ycTaHOBKA JUIsl ONIPEAEICHHs

k03¢ GHUIMEHTa TEIUTOOTAAYH [TPU CBOOOIHOM KOHBEKIIHH,
JlaGopatopHas ycTaHOBKa AJIs onpenesieHus TeroéMkoctu (P=const),
VYuebnsiii creHn «Onpeaenenne k03 GUIuEHTa TeIIONPOBOIHOCTH
MeTama», CteHn nadbopatopHblii, Y4eOHO-1eMOHCTPaMOHHBII
komIuteke « TexHuueckas TepMoMHaMuKa. TermoMaccoooMen.

JlononHuTenBbHO:
MapxkepHast focka - 1 mrT.

VYueGHast MeOens:
Komrutekt medenu (mocagouHbx MecT) - 14 mir.
Kommexr mebenu (TocamoyHbIX MECT) AJIs IpenogaBatens — 1 mrT.

9. METOANYECKHUE YKAZAHUA JJISA OBYYAIOIIIUXCA 11O OCBOEHHIO JUCIUITJIMHBI (MO YJIA)

JlucunnirHa TermioMaccooOMeHHOe 000pyI0BaHNE IPEANIPUATHI HalpaBIeHa Ha 03HAKOMIICHHE C BUJAMH U KOHCTPYKIHEH
OCHOBHOT'O TETTIOMacCOOOMEHHOTO 000pYIOBaHHUS MIPOMBIIIICHHBIX IPSIIPHUATHI; Ha TIOIydeHNE TEOPETHICCKIX 3HAHUH U
MpaKTUYECKUX HABBIKOB MO pacuéTy U MoA0OPY OCHOBHOTO M BCIIOMOTaTeIbHOI0 000pYI0BaHNUS TEIIOMAacCOOMEHHBIX YCTaHOBOK.
W3yueHne ANCHUILIMHBI TEINIOMACCOOOMEHHOE 000pYA0BaHKE MIPEIPHUATHII IPEyCMAaTPUBAET:

JICKIIUH,

nabopaTopHBIE PabOTHI,

MpaKkTHYECKue padoThl,

KypCOBOH MPOEKT,

CaMOCTOATENBHYIO PadoTy,

9K3aMeH.

B xoze ocBoenus paznena 1 « OcHOBHBIC BUJIBI M KIIACCH(HUKAIMS TEIIIOMAacCOOOMEHHOT0 000PyJOBaHHS IIPOMBIIIIIEHHBIX
TPeANPUATHID CTYIEHTHI JOJDKHBI YACHUTH: OCHOBHBIE ITPOIIECCH TEIIIOMaccO0OMeHa, TEIUIOOOMEHHBIE alllapaThl X IX
KJTacCH(UKaHIO.

B xone ocBoenus pasnena 2 «TemnoHocuTeny, X cBOicTBa, 06JIaCTh MPUMEHEHUSD CTYICHTHI JOKHBI YSICHUTh: OCHOBHBIE
CBOMCTBA TEMIIOHOCHUTENEH U 001aCTH X MPUMEHEHHSI.

B xone ocBoerns paznena 3 «PexynepaTHuBHBIC TETITIOOOMEHHUKH HETIPEPBIBHOTO U MEPHOANIECKOTO ICHCTBHSD CTYACHTHI JOJDKHBI
YSICHUTB: IIOHATHE PEKYEePATHBHBIX TEIIIOOOMEHHUKOB, UX KOHCTPYKIMU U IPHHITUII AHCTBUSL.

B xoze ocBoenus paznena 4 «PereHepaTuBHbIC TEIIIOOOMEHHUKH C HEMOABW)KHOM M TIOJIBIXKHON HacaJKaMu, Ta30)KUIKOCTHBIE U
KHUIKOCTHO-)KUIKOCTHBIE) CTYICHTHI IOJDKHBI YSCHUTD: TIOHATHE PEereHePATHBHBIX TEIUIOOOMEHHUKOB, HX KOHCTPYKIIMH W TIPHHITHIT
JeicTBUsL.

B xone ocBoeHus paszzena 5 «CMecUTeNbHbIE TEIIOOOMEHHUKH: KOHCTPYKIUHU, IPUHIUI JEHCTBUS, PEKUMBI IKCILTyaTaI[IH»
CTYJICHTBI IOJDKHBI YSICHUTB: HOHATHE CMECUTEIIBHBIX TEIIIOOOMEHHUKOB, X KOHCTPYKIMH U IIPUHIUII ISHCTBUSL.

B xone ocBoerus paznena 6 «TemnoBoi, rHApaBINYECKHI, IPOYHOCTHOH pacdeThl peKyIepPaTHBHEIX TEIUIOOOMEHHUKOBY CTYICHTHI
JIOJDKHBI YSICHUTS: TIOCTE0BATEIbHOCTh IPOBEICHHUS TEINIOBOTO, THAPABINYECKOTO, IPOYHOCTHOTO PACUETOB PEKyIEePAaTUBHBIX
TEII00OMEHHHUKOB.

B xone ocBoenus paznena 7 «VcnaputenbHbIE, OIPECHUTENBHEIC, BEITAPHBIC W KPUCTAUTH3AIMOHHBIC YCTAaHOBKH; TIPHHITHIT
JEUCTBHSD) CTYACHTHI JOJDKHBI YSICHUTB: IIOHATHS UCTIAPUTENBHBIX, OIIPECHUTENIFHBIX, BEIMAPHBIX ¥ KPUCTAIUTH3AHOHHBIX
YCTaHOBOK, U UX MPUHIUI JeHCTBUS.

B xone ocBoenus pazaena 8 «OCHOBHbIE KOHCTPYKIMHU aIlapaToB, TEMIOBBIE CXEMBI U YCTAHOBKMY CTYJIEHTBI IOKHBI YSICHUTB!
pa3o0paTh OCHOBHEIE KOHCTPYKIIMH TEIUIOOOMEHHBIX allllapaToB, 03HAKOMHTBCS CO CXEMaMH U YCTaHOBKaMHU.

B xone ocBoenus pasznena 9 « DU3HKO-XUMUUECKHE U TEPMOJMHAMHYIECKIE OCHOBBI POLIECCOB BHINAPUBAHUS U KPUCTAIUIN3AINY;
OCHOBBI TEIUIOBOTO PACcUeTa» CTYICHTHI JOJDKHBI YICHUTH: (PU3UKO-XUMUUECKUE Y TEPMOANHAMHYECKHE OCHOBBI ITPOLIECCOB
BBITTAPUBAHUS 1 KPHCTAJUTM3AINH, a TaK XKe IPopadoTaTh CTPYKTYpPy IPOBEACHHS TEIUIOBOTO Pacu&Ta.

B xone ocBoenus pasnena 10 «IleperoHnasie 1 pekTH(GUKAINOHHBIE YCTAHOBKH; KOHCTPYKIUH U IIPHHIIHII ICHCTBHSA alapaTos;
(bU3UKO-XMMHUYECKHE U TEPMOJUHAMUYECKUE OCHOBBI MIPOLECCOB MEPErOHKU U PEKTUGDHUKAIIUI CTYACHTHI JOKHBI YSICHUTD!
KOHCTPYKIIMU W IIPUHIUII ICHCTBHUSI IEPErOHHBIX U PEKTH(HKALIMOHHBIX YCTAHOBOK; IPOPadoTaTh PU3NKO-XUMHUYECKHE U
TEePMOANHAMHYECKHIE OCHOBHI ITPOIIECCOB TIEPETOHKH M PEKTH()HUKAINH.

B xone ocBoenus pasznena 11 «@®a3oBble AuarpaMMbl COCTOSHHS CMeCeH )KUAKOCTeH: OCHOBBI KHHEMATHKH MacCOOOMEHa;
MaTepHallbHBIN U TEIUIOBOH pacyeT YCTAaHOBKW» CTYACHTHI JOJDKHBI YSICHUTB: MPOLECC ITOCTPOCHUS (ha30BbIX JHArpaMM COCTOSHUS
cMeceil KHUIKOCTEH; MPOBECTH MAaTepPHAIBHBIN U TEINIOBON pacyeT YCTaHOBKH; H3yYHTh OCHOBBI KHHEMAaTHKH MacCOOOMeHa.

B xone ocBoenns pasznena 12 «CymmibHBIC YCTaHOBKH, IIOHATHE O TPOIIECCE CYIIKH, (GOPMBI CBA3H BIIATH ¢ MaTEPHAIOM, OCHOBBI
KUHETHKU U AUHAMUKH CYIIKH, IPUHIUIHANIBHBIC CXEMBl 1 KOHCTPYKIUU CYIIHIBHBIX YCTAHOBOKY» CTYICHTHI JOKHBI YSICHUTB!
HPUHLUI U NI0CIEI0BATENIbHOCTh IPOTEKAHHs MPOLIECCA CYIIKH; 03HAKOMHUTBLCS C OCHOBHBIMU BHJJAMH CYLIHIIbHBIX YCTAHOBOK.

B xone ocBoenwust paznena 13 «TemnoBoii 6ananc KOHBEKTUBHON CYIIMIBHOM yCTaHOBKH, IIOCTPOSHHE Tporiecca CyIke B h-d
JuarpaMMe BIaXHOTO Ta3a» CTYJCHTHI JOJDKHBI ySCHUTH: IPUHIIMI TOCTPOEHHS TEIIOBOTO OanaHca KOHBEKTUBHOM CYIIMIBHOMN
YCTaHOBKH ¥ Ipoliecca cymku B h-d quarpamme BIaKHOTO rasa.

B xone ocBoenus pazaena 14 «TemmooOMeHHUKU-YTHIN3ATOPH! JUTS NCIIOIh30BaHMS TEIIOTH BEHTIIIAIIMOHHBIX BEIOPOCOB,
0TpabOTaHHOTO CYIIMJIBHOTO areHTa, HU3KOMOTEHIIMAIBHBIX BTOPHY-HBIX SHEPIOPECYPCOBY» CTYIEHTHI JOJKHBI YACHUTD: MOHATHS U
HOPUHLUI AeHCTBUS TENI000MEHHUKOB-YTHIN3aTOPOB ISl HCIIOJIb30BAHUS TEIIOTHl BEHTHIISILIMOHHBIX BEIOPOCOB.

B xoze ocBoenus pazaena 15 «OCHOBHBIE KOHCTPYKIMH, IPUHIMI JEHCTBHS, OCHOBBI pacueTa 1 1oadopa CTaHIapTHOTO
000pyIOBaHMHS; BCIIOMOTaTENbHOE 000PYIOBaHNE» CTYACHTHI JOJDKHBI YACHUTH: OCHOBHBIC KOHCTPYKITNH, TIPHHITHIT ICHCTBHSA,
OCHOBBI pacueTa 1 HoA00pa CTaHJapTHOrO 000pPYI0BaHNUS; BCIIOMOTraTeIbHOE 000PyI0BaHHE.

ITpu moAroToBKe K 9K3aMEHY PEKOMEHIYETCsl 0c000€ BHUMAHUE YJIENUTh CIETYIOIIUM BOIIPOCAM: OCHOBHBIE BHJIBI U




K1accH(UKanus TeIIoMaccooOMEHHOT0 000pYAOBaHUS TPOMBIIIICHHBIX IPEIIPUITHIA; OCHOBHBIC CBOHCTBA U 00IacTH
paLMOHAIBHOTO IPUMEHEHHsI TEIUIOHOCUTENIEN; peTeHepaTUBHBIE TEMIIOOOMEHHBIE allapaThl U yCTAHOBKU; CMECHTEIIbHbIE
TEeTIIO0OMEHHBIE anmnapartsl ¥ yCTAHOBKY M UX TIPHHIIMII ISHCTBHS; TEIUIOBOH, THIPABINIECKIN, TPOYHOCTHON pacyeThl
PEKyTepaTHBHBIX TEIUIOOOMEHHUKOB; HCIIAPUTEIbHEIE, OIIPECHUTENIBHEIC, BRITAPHBIEC H KPUCTAIIM3AIOHHBIE YCTAHOBKI U UX
NPUHLUI AeHCTBUS; IEPErOHHbIE U PEKTU(PUKAIIMOHHBIC YCTAHOBKH UX KOHCTPYKLUH U MIPUHIIMI JeHCTBUS; (a30BbIC JHUArPaMMbl
COCTOSIHHSI CMECEH )KUIKOCTEH; CYIIMIbHBIE YCTAHOBKHU M IIOHATHE O NPOLIECCE CYLIKHU; TEIUIOBON OaaaHC KOHBEKTHBHOM
CYIIMIBHON yCTaHOBKH, mocTpoeHue B H-d nmuarpamMme BIa)XHOTO BO3IyXa.

B nponecce npoBeieHNs MPAKTHUECKUX 3aHATHH IPOUCXONUT 3aKpeTIeHHE 3HAHUH 0 (DH3UKO-XUMHUYECKUX U TEPMOANHAMUUCCKHUX
npoleccax BeIMapUBaHUs U KPHCTAJUIN3alMHI; OCHOBAX TEILUIOBOTO pacdeTa. 3aKperieHHe MOHATHs O IPOoLEcCe CYIIKU U YCBOSHHE
MaTepHaja 0 NPHHIUIHAIBHBIX CXeMaX M KOHCTPYKIMH CYIIMIBHBIX YCTaHOBOK. [loydeHne 3HaHMI 0 IOCTPOSHUH TEIIOBOTO
GaaHca KOHBEKTUBHOI CYIIHIBHON YCTaHOBKH U IIOCTPOEHHE Tporiecca cymky B h-d quarpamMme BIaXxHOTO Tasa.

B npornecce npoBeneHus 1a00PaTOPHBIX PabOT MPOUCXOTUT (GOPMHUPOBAHKE YMEHHUH 1 HABBIKOB pealn3alliy IPeICTaBICHHS O
pereHepaTUBHAIX TEINIOOOMEHHHUKAX, EPETOHHBIX U PEKTH(HUKAILIMOHHBIX YCTAHOBKAX, CYIIMIBHBIX YCTAHOBKAX, @ TaK XKe
Iporeccax MPOTEKAIOMNX B HAX.

PaboTa ¢ nuTepaTypoii SBIseTCA BaXXHEHIINM 3JIEMEHTOM B MTOIy4eHHHU 3HAHUH 1o qucnuminsze. [Ipexxae Bcero, HE0OXoauMo
BOCIOJIb30BaTLCS CIHMCKOM PEKOMEHIYEMOi o JaHHOW AUCLUIUIUHE TUTepaTypoil. JIOMONHUTENbHbBIE CBEJEHUS 110 U3Y4aeMbIM
TeMaM MOYKHO HalTH B IIEpHOIIYECKOH nieyaTy 1 MHTepHeTe.

IIpexycMoTpeHO poBeICHNE Ay TUTOPHBIX 3aHATHII (B BUAE IPE3CHTALNIH, TPOOIEMHOM JISKIUH, JIEKIHH C 3aIUIaHHPOBAHHBIMH
omuOKaMH) B COYETaHUH C BHEAYAUTOPHOM pabOTOM.
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