MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHNU 'OCYJIAPCTBEHHBIY1 YHUBEPCUTET"

, ~ YTBEPXJIAIO
AOKYMEHT MOAMMCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHOM padoTe
E.N.JTykoBHMKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
ngggfngine::TzBle%Tzoggrzg?(;04.2024 05 mroHsa 2023 .
. J

PABOYAS ITPOT'PAMMA JIUCIHUTITJIMHBI
b1.B.13 TemiomaccooOMeHHOe 000py10BaAHNE MPEANPUATHIH

3akperieHa 3a kKabeapoii  JHepreTuk

VYueOnsii ian  b130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermmosnepreTrka u TEINIOTEXHUKA

KBamudukarms Bbakaaasp

dopma 0OydyeHuss ~ OYHAast
OO6mmas Tpy10€MKOCTh 73ET

Buabl KOHTPOISI B ceMecTpax:
KypcoBoii npoekt 6, Jx3ameH 6

Pacnpeueﬂeﬂne YaCcoB JUCHMILJIMHBI IO CeEMECTPaM

CemecTtp
(<Kypc>.<CemecTtp Ha 6 (3.2)
Kypee>) Hroro
Henens 18
Bun 3ansaTuit vl | PO | v PII

Jlexuuu 36 |36 |36 |36
JlaGopatopHsie 36 |36 |36 |36
IIpakTuyeckue 54 |54 |54 |54
B tom uncne uHT. 24 124 |24 |24
B Tom uncne B hopme 90 {90 |90 |90
MIPaKT.MOArOTOBKH
HUroro ayn. 126 | 126 | 126 | 126
KoHnrakTHas paboTa 126 | 126 | 126 | 126
Cawm. pabora 90 {90 |90 |90
Hacel Ha KOHTPOJIb 36 |36 |36 |36
Hroro 252 1252|252 | 252
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[Iporpammy cocraBui(m):
acc., Kuowcun Baoum Braoucnasosuy

PaGouas mporpamMma JUCIUTITHBI
TemnomaccooOMeHHOe 000pyI0BaHUE NIPeANPUSTHI
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI - 6aKaJIaBpI/IaT 1o

HanpasiieHuto noarotoBku 13.03.01 Temnosnepreruka u TeroTexHuka (nmpuka3z Munooprayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hampasnenue: 13.03.01 Tennosnepreruka u TemIOTEXHUKA
YTBEPKACHHOI 0 IpUKa3oM pexropa ot 17.02.2023 Ne 72.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

JHepreTUKH

ITpotokomn ot 21.04.2023r. NelO
Cpok aeiictBus mporpammsl: 2023-2027 yu.r.

3aB. xadenpoit bynaros 10.H.

[Ipencenarens MK®
crapiuii npenoaasatens Jlarymkuna C.B. 24.04.2023 1. Ne 9
OtBercTBeHHBbIN 32 peanuzanuio OITOIT bynaros 10.H.
JupexTop OubInoTeKn Cotnuk T.®.

(monrmuck)
Ne perucrparuu 42

(MeToIMYeCKU OTHEI)
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceaHuu Kaheapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2024 1. Ne
3aB. kadenpoit
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonHenus B 2025-2026 yueOHOM Toy Ha 3aceIaHui Kadeaphl

JHepreTuKu
Brecens! m3menenust/ nononaenns (I[lpunoxenue )
[Iporokom o 20251. Ne
3aB. xadenpoit
Busuposanue PIIJ] 11 ucno/sineHust B ouepeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2026 1.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 2026 1. Ne
3aB. kadbeapoit
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2027 .

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2027-2028 y4eOHOM Toy Ha 3aceIaHuy Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2027 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

INoxyanTs MaTepraa HEOOXOAUMBIH IS TPOSKTUPOBAHKS U YKCIITyaTaI[il, COBPEMEHHBIX TETIIOMAaCCOOOMEHHBIX
ycTaHOBOK. MaTtepuan JaeT OCHOBY [UIsl TUIIJIOMHOTO IpoekTupoBaHus. Hayuuts Oynymux 6akanaBpoB BIaJeTh
METOJIaMH pacyeTa TEMIOTEXHOIOIMYECKUX CXEM, NIPOIIECCOB M aNnapaTroB; HCTOYHUKAMH U METOJaMH HCIOIb30BaHUS
BTOPHYHBIX YHEPTOPECYPCOB; CHCTEMaMH IS 3aIIUTHI OKPYXKAIOIIEH Cpelbl; MpaBMIaMH 110 0(pOPMIICHHIO TIPOEKTHO-
KOHCTPYKTOPCKOW JOKYMEHTALUU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

IMyx (pazgen) OOIT: b1.B.13

2.1

TpeOoBaHus K IpeJBapUTe/IbHON NOATOTOBKE 00yYaIoLerocs:

2.1.1

HcTouHuKY TemTocHa0KeHs

2.1.2

TemnomaccooOMeH

2.13

TeOpeTI/I'-IeCKaH 1 IpUKJIaTHasd MEXaHUKa

2.14

dusuka

2.2

I[l/lClIl/ll'I.]'[l/Il-lbl U MPAKTUKH, JJIF KOTOPBLIX OCBOCHHUE JAHHOM JUCUMILJIMHBI (MOIlyJ'lﬂ) He00X0AUMO KaK
npeamecTrByruiee:

221

IoaroroBka K Mponeaype 3alUThl U 3aI[UTa BBITYCKHOW KBAIU(UKAIIHOHHON pabOThI

222

OxpaHa OKpy>Kalollei cpesibl MpU padoTe TEINIOIHEPTeTUIECKUX O00BEKTOB

223

[IpownsBoxacTBeHHAsS (MIPEAIUIUIOMHAS ) TIPAKTHKA

3. KOMIIETEHIIUN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUAIIJINHBI

(MOJY.JIST)

IK-1: I'oToB K BBINOJHEHHIO THIPABINYECKHX PACYETOB, PACYETOB TEILIOBBIX CXeM CBBIOOPOM 000PY10BAHMS U APMATYPBI

1151 IPOEKTHPOBAHNUS TEXHOJIOTHIECKHUX PelleHN i KOTeJbHBIX, HeHTPAIbHBIX TEMIOBBIX MYHKTOB, MAJIBIX
TeIJI03JIeKTPOoleHTPaJIei

Wumukarop 1 [I1K-1.1. BemonHAST TUIpaBIMYECKHIA pacyeT, pacyeT TEIUIOBEIX CXEM;

Wumukarop 2 |I1K-1.2. Beibupaer o6opynoBaHHe U apMaTypy Ul IPOSKTHPOBAHUS TEXHOJIOTHYECKUAX PEIICHHH KOTEIbHBIX;

Nunukatop 3 [IIK-1.3. Beibupaer obGopymoBaHue v apMaTypy [Jis IEHTPAIBHBIX TEIUIOBBIX TYHKTOB, MaJIbIX

TCIUIOAJICKTPOLICHTPAI eil.

IIK-3: Cnoco0eH K BeIeHHI0 32JaHHOT0 pexkuMa padoTsl odopynoBanusa TIC

Wnpukarop 1 |TIK-3.1. CobmogaeT 3agaHHBINA pexuM padoTsel obopynoBanus TOC

B pe3yJabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqalonmﬁcﬂ JOJIZKEH

31

3HaTb:

3.1.1

IIPUOOPHI M CXEMBI JJIS1 H3MEPEHHUS TEIIOIHEPTeTHUSCKUX BEIMINH; TEXHOJIIOTHYECKUE MIPOIIECCH B 00IacTH
TEIIOMaccOOOMEHa; OCHOBHBIE ITOIXO/BI K pacyeTy M MPOESKTHPOBAHUIO TEIIOMAacCOOOMEHHOI0 000pyI0BaHNUS;
HCTOYHHMKU HayYHO-TEXHUYECKOH MH(POPMAIMU 110 METOJUKAM pacueTa, HOPMAaTUBHBIM JJOKyMEHTaM U 000pYI0BaHUIO B
o0racTu TemmoMaccooOMeHa; XapaKTepUCTUKH paboTsl obopynoBanus TOC; THIIBI U YCTPOHCTBO IIPOMBIIIIEHHBIX
TETUIOOHEPTETHIECKUX YCTAaHOBOK; 0COOEHHOCTH PEXHUMOB paboThl o6opynosanus TOC.

3.2

YMmerb:

321

CaMOCTOSATENBHO Pa30MPaThCs B HOPMATUBHBIX METOANKAX pacdeTa M MPUMEHSITh UX IS PEIICHUS TOCTAaBICHHOM 3a1aum;
OCYIIECTBIIATH OUCK U aHATM3HPOBATh HAYYHO-TEXHUUIECKYIO HH(OPMAIINIO 1 BEIOMpATh HEOOXOIMMbIE MAaTePHAIbI IS
IIPOEKTUPOBAHUS 1 OBEPOUHBIX PACYETOB; IPOBECTU NMOBEPOUHBII MIIM KOHCTPYKTUBHBIHM pacueT TemI000MEeHHOTO ’
Jpyroro o00pyJOBaHUs; OLIEHUTh TEXHUKO-9KOHOMHUUECKHE XapaKTEPHCTHKU TEXHOJIOTHUECKOTO MPOIECCA; BBINOIHAT
3a7aHHbBIe TPa(UKH AIMEKTPHUECKO U TEINIOBOH HArPYy3KH IIPH COOJIOICHUN SKOHOMHUYHOCTH, SKOJIOTHIHOCTH,
HaJIe)KHOCTU U 0€30MaCHOCTH; INTaHUPOBaHUE, HOPMUPOBAHNE U aHAIN3 TEXHUKO-3KOHOMHUYECKUX U APYTUX MOKa3aTeneit
TOC.

33

Baangern:

33.1

- CTaHAapTHBIMU METOAMKAMH PacueTa TeIIOMacCOOOMEHHOT0 000pyI0BaHNUS; IPOCTEHITMMH [TPUEMaMH PEIIeHHs
THUIOBBIX TEIUIOTEXHMYECKHX 33/1a4 HA IPUMEHEHHE OCHOBHBIX (PM3NYECKUX 3aKOHOB M YUCIICHHBIX aJlTOPUTMOB;
HaBBIKAMH YTEHMS TEXHUUECKUX YEPTEKEH M TEXHOJIIOTHIECKHUX CXEM 000PyJOBAHUS; METOJUKAMH PETYIUPOBAHUS
PEXHMOB PabOT, Pa3NNYHBIX TEIIOIHEPTETUIECKUX YCTAHOBOK; HABBIKAMH YTEHHS TEXHUUECKHUX YepTexeil u
TEXHOJIOTUYECKHX CXeM 000pYyIOBaHUSL.

4. CTPYKTYPA U COJEPXKAHUE JUCHUIIJINHBI (MOAYJIS)

Kona

SAHATHSA 3aHATHSA TEM Kypc 197078 PAaKT.

Bun HaumenoBanmue pa3jiesnoB u | Cemectp / | YacoB | Komneren- | Jiuteparypa | Uurte | [Ipumeuanue




Pazgen

Pasznen 1. OcHoBHBIE BUABI U

Kjaaccupukanus
TenI0Macco00MeHHOro
00opynoBaHus
NPOMBIIIIEHHbIX
npeanpusTHI
1.1 Jlex IIpouecchl: HarpeBaHue, IK-1 TIK-3 JIT.1 IK-1.1; TTK-
OXJIAKJACHHUE, KUTICHHUE JI1.2J12.3 1.2; I1IK-1.3;
cyOnuManus, BelllapuBaHUe, 2122 MK-3.1
KOHJIeHCalys, UcrapeHus,
IUTaBIICHHE, CYIIKA,
paszaenenue; ux
TeropU3NUECKast CyIHOCTb,
MIPHUHIHITBI pacyeTa.
TemnooOMeHHBIE alMapaTsl U
UX Kiaccu(uKaIus: mo
croco0y TermioooMeHa
(pexyrmepaTuBHbIE,
pereHepaTHBHEIE,
KOHTaKTHBIE); 110 BpEMEHU
JCHCTBUS; TI0 HA3HAYCHUIO.
1.2 Jlex TermoBbie TpyObI U IK-1 TIK-3 JI1.1 JIEKIUS —
TepMOCH(OHBI, 3KEKTOPHI, JI1.2J12.3 6ecena ITK-
BUXPEBBIE TPYOBL. 2122 1.1; TIK-1.2;
TermmooOMeHHbBIE U IT1K-1.3; TIK-
TEIIOMaccOOOMEHHBIE 3.1
YCTaHOBKH: TETJIOBBIE ITyHKTHI
(OoiinepHbIe);
OJIOTpEBaTEILHBIE,
KOH/ICHCAIIMOHHBIC U
XOJIOAUJIbHBIE, BBIIIAPHBIE,
ONPECHUTEINBHBIE,
TUCTUIUISIIAOHHEIE,
peKTu(HUKANOHHEIE,
CYLIWIBHBIE U APYTHE
YCTaHOBKH.
1.3 Cp [ToaroroBka K MpakTHYECKUM ITK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY IPEKTY U 2.2 1.2; IIK-1.3;
9K3aMeHY 2122 [K-3.1
1.4 DK3aMeH ITK-1 IIK-3 JI1.2 TIK-1.1; TIK-
2122 1.2; [IK-1.3;
MK-3.1
Paznen |Paznen 2. TemoHocuTe M, Hx
cBoOjiicTBa, 00J1aCTh
NpUMeHeHHUst
2.1 Jlex TermmoHOCHTENTN: OCHOBHBIC [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
CBOMCTBa, 00aCTH JI1.2J12.3 1.2; I1IK-1.3;
PalMOHATIBHOTO IPUMEHEHHUS. 2122 [K-3.1
2.2 Cp IToaroroBka K MpakTUYECKUM ITK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY IIPEKTy U 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 | Pa3spesa 3. PexynepaTuBHble

TeI1000MeHHUKH
HeNpepbIBHOTO U
NMEePHOIUIECKOTO IeiCTBUSA




3.1

Jlex

Kpatkwuii 0630p u ponb
OTCYCCTBEHHBIX YUCHBIX B
Pa3BUTHH MPOMBIIIICHHBIX
TEIIOMAacCOOOMEHHBIX
YCTaHOBOK.

Koncrpykuun
PEKyTepaTUBHBIX
TEMI000MEHHUKOB
(TpyOuaThIX,
KOXXYXOTpyOJaThIX,
IUTACTUHYATHIX, CIUPATBHBIX).

IK-1 TIK-3

J1.1
JI1.2J12.3
2102

TIK-1.1; TIK-
1.2; I[IK-1.3;
TIK-3.1

32

Jlex

PexynepaTuBHbIE annapartsl
MEPHOMIECKOTO ACHCTBHUS; NX
TEIUIOBBIC OAJIaHCHI, TPAdHKH
TEMIIepaTyp U Harpy3KH.
MeTtoxbl MHTEHCUpUKALUH
TEII000MEHA.

TermnoBsie TPyOHI U
TepMocu(OHBI; 00JIaCTh UX
MPUMEHEHHSI.

IK-1 TIK-3

J1.1
JI1.2J12.3
21092

TIK-1.1; IIK-
1.2; IIK-1.3;
TIK-3.1

33

Cp

IloaroroBka K NpakTUYECKUM
paboTaM,KypcoBOMY IIPEKTY U
9K3aMeHYy

I1K-1 TIK-3

JI1.2J12.1
J2.2
01032

TIK-1.1; TIK-
1.2; TIK-1.3;
TK-3.1

34

DK3aMeH

IK-1 TIK-3

JI1.2
0132

TIK-1.1; IIK-
1.2; I[IK-1.3;
TIK-3.1

Pasnen

Pa3nen 4. PerenepatuBHble
TeNJI000MEHHUKH C
HENOABMIKHOM M NOJABMKHOM
HACaJKaMH,
ra30:KuJaIKOCTHbIE U
JKHIKOCTHO-KHIKOCTHBIE

4.1

Jlex

PerenepatuBHsbie
TEIUIOOOMEHHBIEC anmapaThl 1
YCTaHOBKU. ANMaparsl ¢
HEIOJIBYDKHOM HACaJIKOH U
HOJBMKHOM HacaJaKoM.
PoTopHsbie anmapartsl, ¢
KHUIISIIIUM CJIOEM, ¢ aKTUBHOM
HacaJKoOM, KOHTAKTHBIE.
[TepcrieKTHBBI pa3BUTHUS
pereHepaTHUBHBIX aIIapaToB.

IK-1 TIK-3

J1.1
JI1.2J12.3
01022

JIEKLIHS —
6ecena ITK-
1.1; TIK-1.2;

TIK-1.3; TIK-

3.1

4.2

Jlex

Oco0EeHHOCTH TEII000MEHa,
TEMIIEPaTYPHBIC PEIKUMBI, OIS
TeMIepaTyp, TeIUIOBOH pacyeT
pereHepaTHBHBIX
TEIIT00OMEHHHUKOB.

MeToanka pacyeTa anmnapaToB
C KHUISIIUM CJIOEM.
Hasnauenwne u BUIbI
obe3BoxkuBanus. O6nactu
MIPUMEHECHUS CYIIIKH.

IK-1 IIK-3

JI1.1
JI1.2J12.3
01032

TIK-1.1; TIK-
1.2; I1IK-1.3;
TIK-3.1

43

Jlex

CBoCTBa BIaXKHbBIX
MaTepHalioB Kak 00BEKTOB
cymku. O61rre CBeICHUsS 0
nporecce cyku. Kunernka
CcymKkd. JInHaMUKa CYIIIKH.
MartepuanbHblil U TENI0BOU
0anaHCchl KOHBEKTHBHBIX
CYLIMIBHBIX YCTaHOBOK.
TennoTexXHOIOTHYECKHEe CXEMBbI
YCTaHOBOK.

IK-1 IIK-3

J1.1
JI1.2J12.3
30132

IK-1.1; TIK-
1.2; [IK-1.3;
IK-3.1




4.4 Jlex ITocTpoeHue npoLeccoB CyUIKH IK-1 TIK-3 J1.1 IK-1.1; [IK-
B h-d nuarpamme. JI1.2J12.3 1.2; TIK-1.3;
AmnmnapatypHo- 2102 [K-3.1
TEXHOJIOTUYECKOE 0POpMIICHIE
MIPOILIECCOB CYIIKH.
Cyl1ka XUIKOTEKYy4HUX,
TBEPJBIX, TUCIIEPCHBIX,
JIEHTOYHBIX MaTEePHAJIOB.
[lepcneKTHBBI pa3BUTHS
CYIMMIFHON TEXHUKH.
CymmnpHasi TEXHUKA B
CUCTEME 3aIUTHl OKPYKAIOLIeH
cpenbl.
4.5 JIab OripenienieHrie BpeMeH! ITK-1 ITK-3 JI1.2J13.2 ITK-1.1; TIK-
HarpeBa TBEPABIX Tl 01022 1.2; IIK-1.3;
Pa3IMYHOH TEIIOBOH MK-3.1
MAacCUBHOCTHU
4.6 JIa6 TemoBoit 6ananc My deapHOI IK-1 I1K-3 JI1.2713.2 IK-1.1; TIK-
3JIEKTPOIEYH 21 22 1.2; [IK-1.3;
MK-3.1
4.7 Cp [TonroToBka K MpakTUUYECKUM IK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY TPEKTY U J2.2 1.2; TIK-1.3;
3K3aMEHY 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 | Pa3spmes 5. CmecureibHbIe
TeNI000MEeHHH KU
KOHCTPYKIUHU, MTPUHIIUTI
JeficTBUS, PesKMMbI
IKCILUTYaTANHH
5.1 Jlex CMmecuTenbHbIe ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
TEIUIO0OMEHHBIE anmapaThl 1 JI1.2J12.3 1.2; I1IK-1.3;
YCTaHOBKH: KOHJIEHCATOPHI 2192 TIK-3.1
CMeIIeHUs, CKpyOOepHI TToTbIe
Y HacaJl0vHEIe,
KOH/IUIIUOHEPHI, TPaTUPHU.
KoHcTpykuuu annapaTos.
5.2 Jlex AnurabaTHbIC YCTAaHOBKH, ITK-1 IIK-3 JIT.1 ITK-1.1; TTK-
HCTIAPUTEIH C THAPO(HOOHBIM JI1.2J12.3 1.2; IIK-1.3;
TEIJIOHOCUTEIIEM, D152 IIK-3.1
0apOOTaKHOTICHHBIC
YCTaHOBKH, YCTAaHOBKH C
MOTPY>KHBIMHU TOPEITKAMHU.
KoHncTpykuuu annapatos.
53 Jlex MartepuasbHbIe U TEIIJIOBBIC ITK-1 IIK-3 JI1.1 TIK-1.1; TIK-
OanaHcel. MeTonbI 1 JI1.2J12.3 1.2; T1IK-1.3;
ANTOPUTMBI pacuera 21032 IIK-3.1
anmnaparos.
KoHBekTHBHas CyIIKa.
54 Cp IToaroroBka K MpakTUYECKUM IK-1 IIK-3 JI1.2J12.1 ITK-1.1; TTK-
paboTaM,KypcoBOMY IIPEKTY U 2.2 1.2; TIK-1.3;
JK3aMeHY 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
Paznen | Pa3pen 6. TenoBoid,

THAPAaBJINYECKUI,
NMPOYHOCTHOM pacyeTsl
peKynepaTuBHBIX
TenJ1000MeHHHKOB




6.1 Jlex TemnoBoil, KOHCTPYKTUBHBIA U IK-1 TIK-3 J1.1 IK-1.1; [IK-
TTOBEPOYHBIN pacyeThl JI1.2J12.3 1.2; TIK-1.3;
TEIUIO0OMEHHHUKOB. 21032 IIK-3.1
OCHOBHBIE 3JIEMEHTHI U Y3JIbI
TEII00OMEHHHUKOB.
6.2 Jlex I'uppaBnuueckuii pacueT ITK-1 TIK-3 JI1.1 TIK-1.1; TIK-
arnaparos. JI1.2J12.3 1.2; I1IK-1.3;
Amnmnapatsl ¢ pa3BUTbIMU 01022 IK-3.1
MTOBEPXHOCTSIMH TEIIOOOMEHa,
CHOCOOBI X H3TOTOBJICHUS.
6.3 Cp IToaroroBka K MpakTUYECKUM ITK-1 TIK-3 JI1.2J12.1 ITK-1.1; TTK-
paboTaM,KypcoBOMY IIPEKTY U 2.2 1.2; TIK-1.3;
JK3aMeHY 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
Paznen | Paspes 7. Ucnapure/ibHble,
OnpecHUTEbHbIE, BbINAPHbIE
U KPUCTAJIM3ALMOHHbIE
YCTAHOBKHW; MPUHIAI
AeficTBUSA
7.1 Jlex ®uznyecKre 0CHOBbI [K-1 I1K-3 JI1.1 TIK-1.1; TIK-
MIPOLIECCOB BBINTAPUBAHMUSI. 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 KpYTJIBIN
arnmnapaTaMy IOBEPXHOCTHOIO J11.2J12.3 CTOI
THIIA: TPSIMOTOYHEIE, 2132 (auckyccus)
MPOTUBOTOYHBIE, CMEIIAHHBIE, ITK-1.1; TIK-
HEIPEPBIBHOTO U 1.2; IIK-1.3;
MIEPUOTUIECKOTO ICHCTBUS; C TIK-3.1
KOH/IEHCAaTOpOM, C
MIPOTUBOIABIICHHEM, C
YXYALICHHBIM BaKyyMOM, C
TEIUIOBBIM HaCOCOM.
7.3 Cp IToaroroBka K nMpakTUYECKUM ITK-1 IIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY IIPEKTy U 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
Paznen | Pa3speu 8. OcHoBHBIE
KOHCTPYKIHHU ANNAapaToB,
Tem10Bble CXeMbl
YCTAHOBKH
8.1 Jlex CxeMblI 1oiorpeBa pacTBopa. [TK-1 ITK-3 JI1.1 KpYTJIbIN
OnTuManbHOE YHUCIO CTyNEHEH JI1.2J12.3 CTOII
YCTaHOBKH. 21022 (muckyccus)
PanmonanbHbIe CXEMBI ITK-1.1; TIK-
HCIIOJIb30BAHNS] BTOPHUYHOTO 1.2; I1IK-1.3;
temia. Koncrpykuuu IK-3.1
BBINAPHBIX allaparos.
8.2 Cp IToaroroBka K MpakTUYECKUM ITK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY IIPEKTY U 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
Paznen | Paznen 9. ®usuko-

XUMHUYECCKHUEC U
TCPMOAMHAMHYECCKHE OCHOBBI
MPOIECCOB BhIMAPUBAHUA U
KpUCTAJJIN3allMU; OCHOBBI
TEIJIOBOI'0 pacueTa




9.1 Jlex DUBNKO-XUMUUECKUE U 1 IK-1 TIK-3 JI1.1 TIK-1.1; IIK-
TEPMOJIMHAMUYECKHE OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
MPOIIECCa BBIIAPUBAHUSA U 21032 IIK-3.1
KpHUCTaJUTU3AIIH.
9.2 Jlex MarepuanbHelii OanaHc, 1 IK-1 TIK-3 J1.1 KPYTJIBIiA
ONpe/IeNICHuEe KOJINYeCTBa JI1.2J12.3 CTOII
BBINIAPEHHOMN BJIaru U 21092 (muckyccens)
KOHIICHTPALIMK pacTBOpa; TIK-1.1; IIK-
TEIUIOBOH pacueT 1.2; I1IK-1.3;
MHOTOCTYIIEHUaTON BhIIApHON [K-3.1
ycranoBku (MBY).
9.3 Jlex TermmoTexHOTOTHIECKHE 1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
BBIOpOCHL. Brimapasie JI1.2J12.3 1.2; 1IK-1.3;
YCTaHOBKH B CXEMaX OYUCTKHU 2132 TIK-3.1
CTOYHBIX BOJI.
9.4 J1a6 Omnpenenenne GU3NKO- 6 IK-1 IK-3 JI1.2713.2 Pabora B
XMMUYECKOH TeMIepaTypHOU 0132 MaJIbIX
JIeTIPECCUH pacTBOPOB rpymmnax ITK-
1.1; [IK-1.2;
IK-1.3; TIK-
3.1
9.5 IIp TennoBoii pacuer 18 IK-1 IIK-3 JI1.2J13.1 Pabora B
TPEXKOPIYCHOH BBITAPHON 21092 MaJIbIxX
yCTa-HOBKH. rpynnax ITK-
1.1; [IK-1.2;
[IK-1.3; TIK-
3.1
9.6 Cp [ToaroroBka K nMpakTUYECKUM 6 ITK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY NPEKTY U 2.2 1.2; [IK-1.3;
JK3aMEHY 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 | Pa3speu 10. Ileperonnnie u
PeKTH(PUKANMOHHBIE
YCTAHOBKM; KOHCTPYKIUHU U
NPUHIUN AeiicTBUS
annaparos; GU3NKO-
XUMHYeCKHe U
TepMoANHAMHUYECKHE OCHOBBI
MPOIECCOB NMEPErOHKU U
peKTHHUKA"IUU
10.1 Jlex OO01ue cBeieHuUs O IIEPETOHKE 1 IK-1 I1K-3 JI1.1 TIK-1.1; TIK-
1 pEeKTU(DHUKAIIHH. JI1.2J12.3 1.2; TIK-1.3;
21322 MK-3.1
10.2 Jlex DOUBNKO-XUMHIECKUE CBOHCTBA 1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
OMHApHBIX cMeceit. JI1.2J12.3 1.2; TIK-1.3;
Oco0eHHOCTH MTPOIECCOB 2192 TIK-3.1
KHIICHHSI U KOHJICHCAIHH
OMHApHBIX cMeceit.
10.3 Jlex A3e0TpoIiHbIe CMecH. 1 [K-1 IIK-3 JI1.1 TIK-1.1; IIK-
JACTUIIISLIIMS. JI1.2J12.3 1.2; I[IK-1.3;
21092 IK-3.1
10.4 Cp IToaroroBka K MpakTUYECKUM 6 [TK-1 ITK-3 JI1.2J12.1 ITK-1.1; TIK-
paboTaM,KypcoBOMY NPEKTY U J12.2 1.2; IIK-1.3;
9K3aMeHy 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




Pazgen

Pasznen 11. ®da3zoBble
AHATPAMMBI COCTOSHUS
cMeceii JKHAKOCTel: 0CHOBBI
KHHEMATHKH Maccoo0OMeHa;
MaTepHaJbHbII 1 TENI10BOMH
pacyeT YCTAaHOBKH

11.1 Jlex Juarpamma coctosiHus t-y-X u I1K-1 I1K-3 JI1.1 JICKIIUS-
JarpaMmMa paBHOBECHS y-X JI1.2J12.3 6ecena ITK-
OuHapHbIX cMeceil. [Ipoueccst 2122 1.1; [IK-1.2;
B PEKTU(HUKAITHOHHBIX ITK-1.3; TIK-
YCTaHOBKax M MX H300pakeHHe 3.1
Ha t-y-X 1 y-X amarpammax.
Hednermamus u
PEKTH(HKAIHS.
11.2 Jlex CxeMBI peKTH(HUKAITHOHHBIX IK-1 IIK-3 JI1.1 TIK-1.1; IIK-
YCTaHOBOK ISl IBOMHBIX U JI1.2J12.3 1.2; I1IK-1.3;
TPOHHBIX CMeceH. 2122 [K-3.1
OKCTpaKTUBHAs
PEeKTH(UKAII.
11.3 Jlex KoHcTpyKknus TapenbuaThlX, IIK-1 IIK-3 JI1.1 IIK-1.1; IIK-
CHTYATBHIX M HACATOYHBIX JI1.2J12.3 1.2; I1IK-1.3;
KoJIoHH. Onpeienenue yucia 21022 [K-3.1
Tapesok B KoioHHe. Biusinue
(ierMoBOro 4KcIa Ha
9KOHOMUKY IpU
MIPOCKTHPOBAHUY H
9KCIUTyaTalli KOJIOHHEI.
11.4 Jlex TemnoBoii OanaHc [IK-1 ITK-3 JI1.1 TIK-1.1; ITK-
PEKTHPHUKAITMOHHBIX JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBOK. 21092 TIK-3.1
11.5 Jlex Oxpana Tpyaa u IK-1 IIK-3 JI1.1 TIK-1.1; IIK-
IIPOTUBOIOKAPHAsA TEXHUKA JI1.2J12.3 1.2; IIK-1.3;
IIpU PEKTU(DUKALTIH. 2122 [K-3.1
Ileperonka B mporeccax
00e3BpeKUBAHUS TPOMCTOKOB.
11.6 Cp IlonroroBka K NpakTUUYECKUM IK-1 IIK-3 JI1.2712.1 IIK-1.1; K-
paboTaM,KypcoBOMY NPEKTY U 2.2 1.2; [IK-1.3;
9K3aMeHy 21022 [K-3.1
11.7 OK3aMeH IIK-1 IIK-3 J1.2 ITK-1.1; IIK-
21022 1.2; [IK-1.3;
MK-3.1
Paznen | Pa3zpmen 12. CymmiabHbie
YCTAHOBKH, IOHATHE O
npouecce Cymku, popmol
CBSI3U BJIATH € MaTepHAaJIOM,
OCHOBbI KMHETUKH H
TUHAMMKY CYIIKH,
NPUHIUNHAIbHbIE CXeMBbI
KOHCTPYKUMH CYIINJIbHBIX
YCTAHOBOK
12.1 Jlex CyuniibHbIE YCTaHOBKH, ITK-1 TIK-3 JIT.1 JIEeKLHUSA -
MTOHSATHUE O MPOIECCe CYIIKH, JI1.2J12.3 6ecemna ITK-
(OpMBI CBSI3H BIIaru ¢ 0132 1.1; TIK-1.2;
MaTepHaIOM. TIK-1.3; TIK-
OCHOBBI KHHETUKU U 3.1
JUHAMUKHU CYIIKH.
12.2 Jlex [IpuHIMNUaIbHBIE CXEMBI U IIK-1 IIK-3 JI1.1 TIK-1.1; IIK-
KOHCTPYKLIUH CYIIMJIBHBIX JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBOK 21092 IIK-3.1
12.3 JIa6 W3yuenwue npouecca Cyuiku [K-1 TIK-3 JI1.2J13.2 Pabora B
JUINHHOMEPHBIX MaTEpUAIOB Ha 0132 mansbix TTK-
puMepe AeHCTBYIOIIEH 1.1; TIK-1.2;
JIECOCYIIHIIKA ITK-1.3; TIK-

3.1




12.4 JIab HccnenoBanye KUHETUKU 6 IIK-1 IIK-3 JI1.2J13.2 TIK-1.1; IIK-
CYIIKH BJI2XKHBIX MaTEPHAIIOB 21032 1.2; TIK-1.3;
MHppaKpaCHBIMHA JTyIaMHU. IIK-3.1
12.5 J1a6 W3yuenwue npouecca 6 [K-1 IIK-3 JI1.2J13.2 TIK-1.1; TIK-
KOHBEKTHBHOM CyIIKU 0132 1.2; TIK-1.3;
BJIQYKHBIX MaTEpPHAJIOB TTK-3.1
12.6 IIp Pacuer GapabanHoii 20 ITK-1 TIK-3 JI1.2J13.1 COTpYyIHUYEC
CYIIUIILHOW yCTaHOBKH JIS 21032 TBa B MaJbIX
CYIIIKH CHITy4ero Marepuana (c rpymmnax
HcIoib3oBanueM IBM). TITIK-1.1; TIK
-1.2; TIK-1.3;
MK-3.1
12.7 Cp [ToaroroBka K nMpakTUYECKUM 6 [TK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY NPEKTY 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
Pasnen | Pazgen 13. TenuioBoii 6ananc
KOHBEKTHMBHOH CyIINJIbHOM
YCTAHOBKM, IOCTPOEHHE
npouecca cymku B h-d
AuarpaMme BJIa;KHOTO ra3a
13.1 Jlex TemnoBoii 6ananc 1 IK-1 IIK-3 JI1.1 JIeKLUs-
KOHBEKTHBHOMW CYIITHJIBHOM JI1.2J12.3 oOecena [1K-
YCTaHOBKH, moctpoernue B H-d 21032 1.1; TIK-1.2;
JAarpamMMme BIaXKHOTO BO3yXa TIK-1.3; TIK-
3.1
13.2 IIp PacueT KOHBEKTHBHBIX 16 ITK-1 IIK-3 JI1.2J13.1 COTpYyIHUYEC
CYLIWJIOK. 21092 TBa B MaJbIX
rpynnax ITK-
1.1; I1IK-1.2;
ITK-1.3; TIK-
3.1
13.3 Cp [ToaroroBka K MpakTUYECKUM 6 [TK-1 ITK-3 JI1.2J12.1 TIK-1.1; TIK-
paboTaM,KypcoBOMY NPEKTy U 2.2 1.2; [IK-1.3;
JK3aMEHY 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 | Paspes 14. Tennoo0OMeHHHKH
-yTHJIU3ATOPHI LJIs1
HCII0/Ib30BAHNS TeNJI0ThI
BEeHTHISIIHNOHHBIX BHIGPOCOB,
0TPadOTAHHOIO CYIIMJILHOTO
aresra,
HU3KONOTEHIHAJIBLHBIX
BTOPHYHBIX JHEPropecypcoB
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;
HEOHOPOHBIX KUJAKOCTEH. 2192 TIK-3.1

IMuTarenu.
[TeineouncTUTeTLHEIE
yCTpOiiCcTBa.
Bprizrootnenureny.
KonnencarooTBoguuKy.
Cocyapl 1 pe3epByapsbl.




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

YTHIIN3AaTOPBI IS JI1.2J12.3 1.2; TIK-1.3;
HCTIOIB30BAHNS TETUIOTHI 21032 IIK-3.1
BEHTWISAIIHOHHBIX BEIOPOCOB.

14.3 Cp ITonroroBka K NpakKTUYECKUM 6 6 IK-1 TIK-3 JI1.2J12.1 0 IIK-1.1; IIK-
paboTaM,KypcoBOMY NPEKTY U 2.2 1.2; TIK-1.3;
9K3aMEHY 21092 TIK-3.1

14.4 OK3aMeH 6 4 ITK-1 IIK-3 J1.2 0 [K-1.1; TIK-

01032 1.2; TIK-1.3;
[K-3.1

Pasgen | Paszpen 15. OcHOBHEBIE
KOHCTPYKI[HH, MPUHIIUTI
JeficTBUSI, OCHOBBI pacyeTa u
moa6opa CTAHIAPTHOTO

000py10BaHNS;
BCIIOMOraTeJbHoe
o0opynoBanue

15.1 Jlex Pacuer u BEIOOp CTaHAAPTHOTO 6 1 IK-1 I1K-3 JI1.1 0 IK-1.1; [IK-
OCHOBHOTO U JI1.2J12.3 1.2; IIK-1.3;
BCIIOMOTaTENBHOTO 21032 TIK-3.1
000pyROBaHUS.

15.2 Jlex OCHOBHBIE KOHCTPYKIIHHY, 6 1 IK-1 TIK-3 J1.1 0 IIK-1.1; IIK-
TIPUHIIMIT JEHCTBUS, OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
pacueTa u moabopa 21092 IIK-3.1
CTaHAAPTHOTO 000PYIOBAHMS;

BCIIOMOTaTeIbHOTO
000pyTOBaHUSI.

15.3 Cp IToaroroBka K MpakTUYECKUM 6 6 ITK-1 TIK-3 JI1.2J12.1 0 ITK-1.1; TTK-
paboTaM,KypcoBOMY NPEKTy U 2.2 1.2; TIK-1.3;
JK3aMEHY 0132 IK-3.1

15.4 DKk3aMmeH 6 4 IIK-1 I1K-3 JI1.2 0 TIK-1.1; TIK-

21022 1.2; TIK-1.3;
MK-3.1

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

TexHOMOTHS KOJIIEKTUBHOTO B3auMO/IeiicTBIS (paboTa B MaJIbIX TpyIIax) (CaMOCTOSATENbHOE H3ydeHNEe 00yJaroMICsS HOBOTO
Marepuaa HOCPeACTBOM COTPYIHUYIECTBA B MANbIX IPYIHax, JaeT BO3MOXKHOCTb BCEM YYaCTHHKAM Y4acTBOBATh B paboTe,
MIPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEKIUYHOCTHOTO OOIIEHUS)

OﬁpaSOBaTeJ’ILHHC TEXHOJIOTHUH C UCITIOJIB30BAHUEM aKTUBHBIX MCTOI0B O6y‘I€HI/Iﬂ (J'IGKL[I/IH - 66CCZ[8.)

OO6pa3oBarenbHbIe TEXHOIOTUH C UCTIONb30BAaHHEM HHTEPAKTUBHBIX METOJ0B 00yUYeHHUs (KpYyTJbIi CTON (AUCKYyCCHUs))

6. POHJ OIEHOYHbIX CPEACTB

6.1. KonrpoabHble BONPOCHI M 32 JaHUS

Tekymuii KOHTPOJIb COCTOHT M3 3aIUTHI Ta00PATOPHBIX padoT:

JlabopatopHas pabota Nel "Omnpenenenue BpeMEHN HarpeBa TBEPBIX TEJ PA3INIHON TETIOBOH MacCHBHOCTH"

KoHTponsHBIE BOIPOCHI AT CAMOTIPOBEPKU:

1. Yro Takoe HECTAIMOHAPHBIN TEIIOBOM pexXuM?

2. B uem 3akmoyaroTcs rpaHuyHbIe yenoBus 1, 2 u 3 poxa?

3. B 1eM 0coOEHHOCTH HarpeBa «TOHKOTO» M «MaCCUBHOTO» TeI?

4. ®usnueckuii cMbica kputepus Bi?

5. B xakoM cityyae rpaHHYHbIE YCIOBUS 3 poJa cBOASATCS K yciaoBusaM 1 poxa?

JlabopaTopHast pabora Ne2 "TerroBoit 6ananc MydenbHO# amekTpornedn”

KoHTponsHBIE BOIPOCHI TSI CAMOTIPOBEPKU:

1. IlepeuncnuTe CTaThu pacxosa TeIlIa B JIEKTPOIICUH.

2. Ilepeunciute CTaTHU NMPHUXO/IA TEIUIA B JICKTPOTICYH.

3. JIBe caiku ¢ OMHAKOBOW MACCOil 1 TemIo(U3MIeCKUMH TapaMeTpaMH II0IBEPraloTcs HarpeBy 10 OTHOW M TOH XkKe
TeMmreparypsl. B mepBoM cityuae HarpeB npoTekaeT 0e3 IUIaBIeHHs, BO BTOPOM ciydae — C IJiaBjieHHeM oOpasua. B kakom ciydae
TIOJIE3HO M3PACXOIOBAHHOE TEIUIO MEHbIIE (00JbIIC) U TToUeMYy?

4. Kaxk cka3piBaeTcst Hanmnane Myderns Ha IToTepH Teruia depes GyTepoBKy?

5. Kak ompeaenuTs TemIoBbIe MOTEpH (HyTEPOBKH, €CIIN MOCTEIHsAS pabOTaeT B HECTAIIMOHAP-HOM PEXXUME TEIUIONPOBOIHOCTH?
6. B pesynbraTe pacuera KOJIMYECTBa TeIlIa, aKKyMyJIUPOBAHHOTO (PyTEpOBKOH 3a LMK HArpe-Ba, MOJyYyMIach OTpULATENbHAS




BenmauHa. UTo 3T0 3HAUUT?

7. Kak yMeHbIINTH TEIIOBYIO HHEPLIUOHHOCTD Ne4n?

JlabopaTopHast pabota Ne3 "Omnpenencane GU3NKO-XUMAIECKOH TEMITEpaTypHOH IeTpecCHH pacTBOPOB"

KoHTposHBIE BOIPOCHI TSI CAMOTIPOBEPKU:

1. UeM oTnmuaeTcst BeIIapUBAHUE BOJHBIX PACTBOPOB OT HCIAPEHUS YUCTON BOABI?

2. Kak n3MeHseTcs TeMmI0eMKOCTb, BSI3KOCTb, IIIOTHOCTh, TEMIIEPATypHAas JENPECCHs PacTBOPA C MOBBIIIEHUEM €r0 KOHIIEHTpaluu?
3. Kak n3menseTcs pU3nKo-XxUMHYeCKas TeMITepaTypHast AEMPECCHs pacTBOPA C OBBIIICHUEM WM TIOHIKEHIEM JIaBIICHHUS B
HaJPacTBOPHOM MPOCTPaHCTBE?

4. Kak u3mensieTcst Ko3(GUIMEHT TEIUIO0TAAYH [ | OT CTEHKHM K KUIIAIIEMY PacTBOpPY C HMOBBI-LICHUEM KOHIIEHTpaluK pacTBopa?
5. Kakne Tpu BUJa TeMIepaTypHBIX IETIPECCHI IIPUXOANTCS YIUTHIBATE TP PacueTe BBITAP-HOH YCTAaHOBKH M KaKas M3 HUX UMEET
HanOoJIbIIee 3HAUCHUE?

Jlabopatopnas pabota Ne4 "M3yuenue npoiiecca HempephIBHOH pekTudrkanun OMHapHoil cMecH”

KoHTposbHBIE BOIPOCH A7 CAMOIIPOBEPKU:

1. B uem omiimune peKTH(GHUKAIN OT JUCTHIUIAIIAN?

2. Yro Taxoe aermoBoe 4ucio?

3. OOBsicHUTE TIPOLIECC TEMIOMaccO00OMEHa MEX LY JIETKOKUIISIINM KOMIIOHEHTOM U TSDKEJIBIM B PEKTH(HKALIMOHHON KOJIOHHE.
4. Yto MOHUMAIOT 0]T OWHAPHON CMEChIO?

JlabopaTopHast paboTa Ne5 "M3ydenue nporiecca CymKH JIHHHOMEPHBIX MAaTEPHAIOB Ha IpUMepe ACHCTBYIOMEH JIecoCy UK
KoHTponbHbIE BOIPOCH! AJIsI CAMOTIPOBEPKU:

1. Uro Takoe rpaJueHT BIaXHOCTU B MaTepuaine? B Kakux cirydasx IpPOHCXOIUT PACTPECKUBA-HUE MAaTEPHATIOB U KAKHE MEPhI
NPUHAMAIOT JUISA €T0 YCTPaHeHHs?

2. Ot KaKux mapaMeTpoB 3aBHCUT MHTEHCUBHOCTh HCHAPEHUS BIAr C TOBEPXHOCTH MaTepua-ia’?

3. UeM oTnnuaercs AeHCTBUTENbHAS CYIIMIKA OT TEOPETHUECKOH?

4. Kaxas Biara, cozepykammasics B MaTepHaie, He 3aMep3aeT IPH HI3KHX TeMIlepaTypax”?

JlabopaTopHast paboTa Ne6 "ViccnenoBanne KHHETHKH CYIIKH BIAXXHBIX MaTEepHaIOB HH(PPAKPACHBIMHU JTydamH."

KoHTponbHbIE BOIPOCH! AJIsI CAMOTIPOBEPKU:

1. YkaxuTe 001aCTH PaLIOHAILHOTO IPUMEHEHHUS €CTECTBEHHOM M MCKYCCTBEHHOI CYIIKH MAaTEpHaIOB.

2. Yem oTiMgaeTcs NCTIapeHHe OT Mpolecca KUIEeHNs WK BeinapuBaHua? Kaxas Biara umeer HanOOJBITYIO M Kakast HANMEHBIIYTO
SHEPTHIO CBS3U C METAJIOM?

3. Kak HasbIBatoTCs meproisl cymkn Marepuana? OObsACHUTE, KaK N3MEHSIOTCS BIaXXHOCTh M TEMIIEpaTypa MaTepuaia B 3TH
nepuos?

4. Yro Takoe KpUTUYECKas BIAXHOCTb Marepuana? Kakyro KOHEUHYIO BIaKHOCTb JOJDKEH UMETh MaTepuan’?

Jlabopatopnas pabota Ne7 "M3yueHue npoiecca KOHBEKTUBHOM CYIIKH BIQXKHBIX MaTepUasioB"

KoHTposbHbEIE BOPOCH A7 CAMOIIPOBEPKU:

1. Kakoil TEXHOJIOIMUYECKHUH IIPOLIECC HAa3bIBAETCS CYIIKON?

2. Yto siBnseTCs ABMOKYILEH CUIloil mporecca Cymku?

3. Uto Ha3BIBAETCSI CKOPOCTHIO CYILKHU?

4. YeMm ompezensieTcss CKOPOCTh CYIIKH B IIepBoM neproe? Kak mHaue Ha3pIBaeTCs 9TOT MepH-o/ cymku? [Ipu Kakux ycroBusIX
CKOPOCTB CYIIKH B IEPBOM IIEPHOE TOCTOSHHA?

5. Uem ompenensieTcst CKOPOCTb CYIIKH BO BTOpoM Iepuozae? Kak nHave Ha3bIBAalOT ITOT HEPH-O CYIIKH?

6. Uto Takoe paBHOBECHOE BJIarocojep KaHie MaTepraia U OT 4ero 3aBUCUT ero BennunHa? UTo Takoe KpUTHUECKOE
BJIaroCo/iepXKaHNe MaTepuaia?

7. Yto Takoe OTHOCUTEJbHAS BIaXXHOCTh BO3AyXa?

8. I1o nmoka3aHUsIM KakuX MPUOOPOB M KaK MOXKHO HAlTH OTHOCHTENBHYIO BIIQKHOCTb BO3/yXa, NOJIb3YysCh AuarpaMmoit Pam3una?

6.2. TeMbl NUCbMEHHBIX PadoOT

Kypcosoii npoekrt:
Pacuer 6apabaHHOM CYyIIMIBHON YCTAHOBKH IS CYLIKH CHIITyYUX MaTepHajioB

Ilens KypcoBoro mpoekra:
1. OcBoUTH U 3aKPENUTh METOJMKY pacdéTa 6apabaHHON CyNIMIBHON YCTAaHOBKH JUIS CYIIKH CBHITYYHUX MAaTepHATIOB;
2. Tlo mosy4eHHBIM JaHHBIM HAYYHUTHCS BEIOMPATh TUII M KOHCTPYKIHIO 6apaOaHHON CYIIMIIb-HOH YCTaHOBKH.

3amanue:
PaccuuTarh, BHIOpaTh TUI U KOHCTPYKIMIO OapabaHHOM CYIIMIIBHOW YCTAaHOBKH JAJISl CYIIKU CBHITYYHX MaTepHaIOB.

Tlopsinok BBIMOIHEHUS:

Jln1s1 BBINOJTHEHHSI KypCOBOTO IMTPOEKTA 00yJaroLIUMCs BBIaETCd HHANBUAyaIbHOE 3alaHie MO0 pacueTy 6apabaHHOH CyMIMIbHON
YCTaHOBKH JUIsl CYLIKH CHIITyYUX MaTepHajIoB.

I'oTOBBIN KypCOBOI IPOEKT caeTcs MPENoAaBaTellio Ha IPOBEPKY 3a 2 HEJEIU JO Hayasla 3K3aMEHAILMOHHOM ceccuu. Pe3ynbraroM
MPOBEPKH MOTYT OBITH:

«JIOTIYILIEH K 3aIIUTe;

«JIOTYILEH K 3alIUTE IOCIIe 10pabOTKH 10 3aMEYaHUSIM»;

«HE JIOMYIIEH K 3aIIUTe.

Ecnu nocne mpoBepku KypcoBOi IPOEKT peKOMEHI0BaH IperojaBaTesieM K 3allliTe, TO CIeIy-eT IOATOTOBUThCS K €€ 3alllHTe.

B cnyvae BBISABICHHUS ITPU MPOBEPKE OIMHUOOK U HETOUHOCTEH, 00YYaIOIIHecs IOMyCKAeTCsl K 3alIUTE KyPCOBOTO MMPOCKTA TOIBKO




[OCJIE UX YCTPAHEHHUS.

B nocnenHem cirydyae tpeGyercs nepezenaTb KypcoBOil IPOSKT B COOTBETCTBUM C IIPEbsBIsie-MbIMH TpeboBaHusMu. Ecin
KypCOBOH IPOEKT HE PEKOMEH/I0BaHa IIPETojaBaTeleM K 3allliTe, TO Hocie mepepaboTky paboTa BHOBB CAASTCS HA IPOBEPKY.
Be3 3amuThr KypcoBOro MpoeKTa 00yJaronrecs He JOIMyCKaeTCsl K claue SK3aMeHa 110 JUCIHII-TIIHE.

3amuTa KypcoBOro IIPOEKTa MPOU3BOAUTCA B UaChl, OIPEICNICHHbIE B COOTBETCTBHHU C PACIH-CAaHHEM 3aHATHH.

Ha 3ammTe KypcoBoro npoexra o0ydaronyecs B KpaTKoi (popMe M3J1araeT OCHOBHBIE PE3YIIb-TaThl, HOJyYEHHBIE B XOJIE €TI0
BBINOJIHEHNS U PAKTUYECKYIO 3HAUUMOCTh BBIIIOJTHEHHOI'O IIPOEKTA, OTBEYAET HA BO3HUKIINE B XOJ€ 3aLIUThHI BOIIPOCHI.

PexoMeHaluy 1O BHINOIHEHHIO KypCOBOTO NTPOEKTA.

CTpyKTypa pacdeTHO-NOSCHUTEIHHON 3aIMCKH MOKET BapbUPOBATHCS B 3aBUCHMOCTH OT TEMBI KYPCOBOTO IIPOEKTa, HO B 00IIEM
ClTyyae OHa COCTOHT H3 CIEAYIONINX YacTeH U pa3aelioB:

1)TUTYIBHBIN JIUCT;

2)3a1aHKe Ha KypCOBOE NPOEKTHPOBAHUE;

3)conepxaHue;

4)BBEICHHE.

5)TeruIoBoi U MaTepUaIbHBINA pacyeT CyIIUIbHONW YCTAHOBKH.
6)KOHCTPYKTHBHBIH pacder.

7)MexaHUYECKHUH pacyer.

8)pacuer TeroBoi U3OJALMH.

9)aspoguHaMHYECKUN pacyerT.

10)BBIOOp BCIIOMOTATENEHOTO 000PYAOBAHUS.

11)TrexHrKa 6€30MaCHOCTH NPH HKCILTyaTaI[MH CYIIIIBHBIX YCTaHOBOK.
12)pacuer Ha [IBM.

13)3akroueHue.

14)cnmcok UCTIONB30BAaHHON JIUTEPATYPBL.

15)cnenuduxanus Ha KOMIIOHOBOYHBIN YEPTEXK,

16)3akitoucHuUe;

17)cnmcok UCTIONB30BaHHON JINTEPATYPBIL.

VcxonHble TaHHBIE: YKa3bIBAETCS THII CYIIUIIKU — OapabaHHas; BEICYHIIMBAEMBbI MaTepHa; IPOU3BOJUTENLHOCTD 11€Xa; TOMIUBO
(TemIIOHOCHUTENB); BIArocoAepKaHie MaTeprana (Ha4albHOEe 1 KOHEYHOE, %); CyIIMIBHBINA areHT - CMECh TOIOYHBIX I'a30B C
BO3JIyXOM; TeMIIepaTypa CyIIMIb-HOTO areHra (Ha BXOJI€ B CYIIIIIKY U Ha BBIXOJE U3 cymmikH, 0C); HapsDKeHHOCTH BO Biare
(kr/mM3x4); MecTo paboThl CYIIHIBHOTO (LIeXa, TOPOJ); PEKOMEHIYEeMBIN THUIT HACAIKH.

Bo BBeneHuu ykazarh o0s1acTh IPUMEHEHHUSI KOHBEKTHBHBIX CYIIMIIBHBIX YCTaHOBOK, OCO-O€HHOCTH, JIOCTOMHCTBA U
HEJIOCTATKH JAHHOTO THUIIA CYIIIIOK; 60Jiee TOAPOOHO OCTAHOBUTHCS HAa KOHCTPYKIIMN KOHBEKTHBHOM OapaOaHHOH CyIIMIbHON
YCTaHOBKH.

OcHoBHast 4acTb: TernoBoi pacyeT CyIIHIKH HEOOXOIMMO BBIITOJIHUTE rpado-aHATUTHYECKUM METOIOM ¢ romolnsio H-d
(mmarpamMMel PaM3rHa) 1 HAHOCTH TIpOIece IEHCTBUTENFHOM CYIIMIKK Ha IHarpaMMy ¢ y9eToM moTteps Teria ([ < 0), ompeaemsor
YIeNBHBIA Pacxo]] BO3AyXa, YACTbHBIN pacXo[ TeIula U i3 ypaBHEHHS TEIUIOBOTO OaaHca ONMpefeIsIioT PacXo ] TOIIIHNBA.
MexaHu4ecKHi pacueT CyIIHIOK CBOAUTCA K MPOBEpKE HA MPOUHOCTH KOPITyca CYILIHIIKH, a TAK)KE OCHOBHBIX €€ y3JIOB U JeTanel
HOJ1 ISHCTBUEM Pa3IIMYHBIX HATPY30K. B paznene «Pacuer TennoBoi n3oisuum» 1aeTcs olcanue 1 000CHOBaHUE BHIOOPa
MaTepHraa TeIIOBOH N30SI 1 IIPUBOIUTCS pacdeT ee TONIIHUHEL [Ipu pacuere naHHON OapabaHHON CYIIMIIKA HEOOXOIUMO
BBIOpaTh BEHTHIIATOP JUISl OT-CAChIBAHHS CYIIMIIBHOTO areHTa, 4To SABMIAeTCA 3a/1aueil a3poAnHAMUUEcKoro pacdeTa. B Beibope
BCIIOMOT'aTEIEHOTO 000py10BaHUS HEOOXOMMO ITPUBECTH PacyeT LIMKIOHA JJIsl OYUCTKH yXO/S-IINX Ia30B, CleIaTh BIOOP
TPaHCIIOPTHBIX yCTPOHCTB M TonkH. [Tocne paznena « TexHuka 0€30-ITaCHOCTH NPH 3KCILUTyaTalluy CYIIMIEHBIX YCTaHOBOKY
HE0OXOAMMO B 3aKITIOUCHUH KPATKO OCTAa-HOBUTHCS HA IENTH JAHHOTO KypCOBOTO IPOEKTAa U TeX Pa3/eliax, YT0 ObUTH BEIIIOTHEHEI B
MOSICHU-TENIBHOM 3aIicKe, IPUYeM B KaXKJJOM pasjielie yKa3aTh, Kakoe CepUuitHoe 000py10BaHHEe ObIIO BBI-OpaHo.

B 3akiroueHnn HEOOXOJUMO ITPOBECTH aHAIN3 BHIIIOIHEHHOM paboThl. Crienath BBIBOJBI IO paboTe.

6.3. ®OH/ OLIEHOYHBIX CPECTB

DK3aMEHAIMOHHbIE BOIIPOCHL:

Paznen Nel "OcHoBHBIE BUIBI M KIacCH(DUKAINSA TEINIOMacCOOOMEHHOTO 000PYXOBaHHUS MTPOMBIIIICHHBIX TIPEIIPUSATHH"

1.1 Iporeccsl: HarpeBaHue, OXIaXCHUE, KUIIEHHEe CyOIMManus, BeITapHBaHie, KOHICHCAIMs, UCTIAPEHHs, IIJIaBICHHUE, CyIIIKa,
paszieneHue; ux reriodusnyeckas CynHOCTb, IPUHIHIIBI pacyeTa.

1.2 TerurooOMeHHBIE aNTapaThl M X KJIACCU(PHKAIWA: TI0 CIIOCO0y TerooOMeHa (peKynepaTuBHEIC, pereHepaTHBHEIE,
KOHTAaKTHBIC); IO BpEMEHH ACHCTBUS; 0 HA3HAUCHHUIO.

1.3 TennoBble TPyObI U TEPMOCU(OHBI, 3KEKTOPHI, BUXPEBBIE TPYOHI.

1.4 TermoHOCHTENM: OCHOBHBIE CBOHCTBA, 00JIACTH PALIIOHAIBHOTO IPUMEHEHHSI.

Pazgen Ne2 "TemnmoHocHTeNH, X CBOMCTBA, 00IACTh MPUMEHECHUS "

2.1 Ponb OTEYECTBEHHBIX YUEHBIX B Pa3BUTHH NPOMBIIUICHHbIX TEIUIOMacCOOOMEHHBIX YCTaHOBOK.
2.2 IlepcrieKTHBEI Pa3BUTHS PEreHEPATHBHBIX aIIIapaToB.

2.3 CpoiicTBa BIaXKHBIX MaTEPHAIOB KaK 00BEKTOB CymKu. OOmue cBeAeHHs O IMPOIecCce CYIIKH.
2.4 KuneTtyka v ANHAMHKA CYIIKH.

Paznen Ne3 "PekynepaTHBHBIE TEINIOOOMEHHUKH HEIPEPHIBHOTO U IIEPHOJMYECKOTO AeHCTBUA"
3.1 Anmapatsl ¢ pa3BUTHIMH MOBEPXHOCTSIMU TEINIO0OMEHA, CIIOCOOBI MX MU3TOTOBJICHHUSI.
3.2 du3nyecKkre 0CHOBBI IIPOLECCOB BhIMapuBaHust. CBOWCTBA PacTBOPOB.




3.3 IlepcrieKTUBBI Pa3BUTHS BBIIAPHBIX alIIapaToOB U YCTAHOBOK.
3.4 Ou3uKO-XUMHYECKUE H TEPMOAMHAMHUUYECKHE OCHOBBI IIPOLECCA BBIMAPUBAHUS U KPUCTAIUIN3AIMH.

Paznen Ne4 "PereHepaTuBHBIE TEMIIOOOMEHHUKY C HEMOABIKHON M MTOJIBUYKHOM HACaIKaMH, Ta30)KUIKOCTHBIE H KHIKOCTHO-
JKUIKOCTHBIE"

4.1 O61iue CBeICHHS O TIEPETOHKE U PEKTU(DUKAIIHH.

4.2 ®U3NKO-XUMHYECKHE CBOWCTBA OMHAPHBIX CMeceH.

4.3 OcoOeHHOCTH MPOLIECCOB KUITEHHSI U KOHJCHCAIIMH OMHAPHBIX CMECEH.

4.4 CymiiabHble YCTaHOBKH, TIOHATHE O MPOIECCe CYIIKH, (JOPMBI CBS3H Bard ¢ MaTEPHAIOM.

Pazgen NeS "CmecurenpHble TEIIIOOOMEHHUKH: KOHCTPYKIIUH, IIPHHITHII ICHCTBHSA, PEKUMBI AKCIITyaTauu'"

5.1 OCHOBBI KUHETHKH U TUHAMUKH CYLIKH.

5.2 O6opynoBaHuE A1 IEPEMEILCHUS ¥ Pa3AeNICHUs] HEOJHOPOAHBIX xuakoctel. [Turarenu. [TbuieouncTuTenbHbIE YCTPOHCTBA.
Bpeisrootaenurenu. Kongencaroorsoquuku. Cocysl U pe3epByaphl.

5.3 TennooOMeHHBIE U TEMIOMACCOOOMEHHbIE YCTAHOBKHU: TEIIOBBIC IyHKTHI (OOMIICpHBIE); TOJ0TPeBaTENbHEIE,
KOH/ICHCAllMOHHBIC U XOJIOAWIBHBIC, BBIIIAPHBIE, ONIPECHUTENbHbIE, IUCTUIUIIIMOHHBIC, PEKTU(HUKALIMOHHBIE, CYIIHIbHBIE U APYTHE
YCTaHOBKH.

5.4 MeTonbl HHTCHCU(UKAIIH TEII000OMEHa.

Paznen Ne6 "TerutoBoi, THAPABINYECKU, IPOYHOCTHON pacueThl pEKyNEePaTUBHBIX TEIIO0OMEHHUKOB"
6.1 IlepcriekTUBBI pa3BUTHUS CYILIMIBHONW TEXHUKH.

6.2 CymmibHast TEXHUKA B CUCTEME 3aIllUThI OKPYXKAIOIIei Cpembl.

6.3 PaninoHanbpHble CXEMbI UCTIOIb30BAaHUS BTOPHYHOTO TETLIA.

6.4 KoHCcTpyKIMu BBIIAPHBIX allllapaToB.

Paznen Ne7 "HcnapurenbHbie, ONpEeCHUTENbHBIE, BRITAPHBIE U KPUCTAIIM3ALMOHHbIE YCTAHOBKY; IPUHIINI AeHCTBUA"
7.1 TexHuko-3KOHOMHYECKHE MOKazaTenn MBY.

7.2 TernoTexXHOIOTHYECKHIE BEIOPOCHI.

7.3 BelmapHble yCTAHOBKH B CX€MaX OYUCTKU CTOYHBIX BOJ.

7.4 OxpaHa Tpyza U IPOTHBOINOXKAPHAsK TEXHHUKA IIPH PEKTH(HHUKALHH.

Pasnen Ne§ "OcHOBHBIE KOHCTPYKLIMY aNapaTOB, TEIUIOBBIE CXEMBI U yCTaHOBKH"

8.1 Ileperonka B mporeccax 00e3BpeKMUBAHNS TIPOMCTOKOB.

8.2 TennooOMEHHHUKH — YTUIM3aTOPbI [JIs1 HCTIOJIb30BAaHHS TEIUIOTHl BEHTHIISIIIMOHHBIX BHIOPOCOB.

8.3 KoHCTpyKIMN peKynepaTHBHBIX TEINIOOOMEHHUKOB (TpyO9aThIX, KOXKYyXOTPyOUaThIX, INTACTUHYATHIX, CIIMPATBHBIX).
8.4 PexynepaTHBHBIE allapaThl IEPUOJMUECKOTO ACHCTBHUS; UX TEIUIOBBIE OanaHChl, TpadUKH TeMIIepaTyp U Harpy3KH.

Paznen Ne9 "®u3uko-xuMHdecKre U TePMOIMHAMHYIECCKIE OCHOBEI IIPOIIECCOB BHIMAPHBAHIS U KPHCTAJUTU3AIINH; OCHOBEI
TEIUIOBOrO pacuera"

9.1 TennoBble TPyObI U TEPMOCUPOHBI; 00JIACTH UX TPUMEHEHUSI.

9.2 PerenepaTuBHbIE TEIIIOOOMEHHBIE aNIapaThl U YCTAHOBKH. ATIIapaThl ¢ HEIIOBHKHON Haca/lKOH U MOABMKHOM HACaIKOH.
9.3 PotopHsble anmaparsl, ¢ KHITSIIAM CIIOEM, C aKTUBHOM HAacaJKOM, KOHTAaKTHBIE.

9.4 OcobeHHOCTH TEMI00OMEHA, TeMIIEPaTypHBIE PEXKHUMBI, IO TEMIEpaTyp.

Pazmen Nel0 "[leperonHsie u peKTH(OUKAINOHHBIC YCTAHOBKH; KOHCTPYKIIMN M IPUHITUIT ACHCTBUS aliapaToB; GpU3nKo-
XUMHYECKHUE U TEPMOIUHAMIYECKIE OCHOBEI IIPOIIECCOB MEPETOHKHU U peKTH(UKAUH"

10.1 TemnoBo# pacueT pereHepaTUBHBIX TEJI000MEHHUKOB.

10.2 MeTouka pacueTa arnraparoB ¢ KUISIIUM CIOEM.

10.3 Hasnagenue u Buabl 00e3BoknBaHusA. O0IaCTH IPUMEHEHHUS CYIIKH.

10.4 MatepuanbHbIil U TEIIOBOH OanaHChl KOHBEKTHBHBIX CYIIMIBHBIX YCTaHOBOK.

Paznen Nell "da3oBbie AHarpaMMbl COCTOSIHHS CMECEH JKUIKOCTEH: OCHOBBI KHHEMaTHKH MacCOOOMEHa; MaTePHUATbHBIA U
TEIUIOBOM pacueT yCTaHOBKH"

11.1 TennoTexHONOTUYECKHE CXEMBI YCTAHOBOK.

11.2 TTocTpoenue mporeccoB cymku B h-d nuarpamme.

11.3 AnmapatypHO-TeXHOJIIOTHIECKOe 0POPMIICHHE MPOIECCOB CYIIKH.

11.4 Cymika >KuAKOTEKYYHX, TBEPBIX, JUCIIEPCHBIX, JEHTOYHBIX MaTEPHUAIIOB.

Pazmen Nel2 "CymmisHbIe yCTaHOBKH, ITOHATHE O MPOIIECCE CYIIKH, (GOPMBI CBS3U BIArH C MATEPHAIIOM, OCHOBEI KHHETHKH U
JUHAMHKHA CYIIKH, TPUHIIUITHAIBHBIE CXeMbI ¥ KOHCTPYKIUH CYIIMIBHBIX YCTAHOBOK"

12.1 CmecutenbHble TEIUIOOOMEHHBIE alNapaThl U YCTAHOBKU: KOHACHCATOPHI CMEIIEHHsI, CKpyOOephl MOJIbIe U HAacaJOYHbIE,
KOHJULUOHEPBI, TpagupHu. KoHCTpyKIuK annapaTos.

12.2 AnnabaTHBIE YCTaHOBKH, HCTIAPUTENHN C THAPO(GOOHEIM TEIUIOHOCUTENIEM, 0apOOTaKHO-IICHHBIE YCTAHOBKH, YCTAHOBKH C
HOTPYKHBIMH ropenkamu. KoHCTpyKIuu anmaparos.

12.3 MarepuanbHble U TEIUIOBbIE OanaHChl. METOIbl 1 alrOpUTMBI pacyeTa armaparos.

12.4 KoHBeKTHBHAA CYIIKA.

Paznen Nel3 "TennoBoii 6anaHc KOHBEKTHMBHOM CYIIMIBHON YCTaHOBKH, TOCTPOEHKE MpolLiecca CykH B h-d quarpamme BIakHOTO




rasza"

13.1 TenoBoii, KOHCTPYKTUBHBIN U IIOBEPOYHBII pacyeThl TEIII00OMEHHUKOB.

13.2 OCHOBHBIE 3JIEMEHTHI U y3JIBI TEINTIO0OMEHHHUKOB.

13.3 I'mppaBiuyeckuil pacueT anmnaparos.

13.4 CxeMbl BBIIAPHBIX YCTAHOBOK C amllapaTaMH MOBEPXHOCTHOTO THIIA: IPIMOTOYHBIE, IPOTUBOTOYHBIE, CMEIIAHHbIE,
HETIPEPHIBHOTO M MEPHOANYECKOTO JEWCTBHS; C KOHAEHCATOPOM, C MPOTUBOAABIECHHEM, C YXYILIEHHBIM BaKyyMOM, C TEMJIOBBIM
HACOCOM.

Paznen Nel4 "TeruiooOMeHHUKH-Y THIIN3aTOPBI JUISl UCTIOIb30BAHMS TEIUIOTH BEHTWIISILIMOHHBIX BEIOPOCOB, 0TPaOOTaHHOTO
CYIIMIIBHOTO areHTa, HU3KOIIOTeHIIMATIBHBIX BTOPHYHBIX YHEPropecypcos”

14.1 BeimapHbIe yCTaHOBKH: afuabaTHBIC, C KOHTAKTHBIMU HATPEBATEISIMU U TIOTPYKHBIMH TOPEITKaMH.

14.2 Cxemsl mogorpesa pactsopa. ONTUMaIbHOE YUCIO CTYNEeHeH YCTaHOBKHU.

14.3 Cenapatopbl U OpBI3rOOTACTUTEIIH.

14.4 MarepuaibHbIi OaaHc, OIpeIeeHrne KOTHIeCcTBa BRITApEHHOHN BIIard M KOHIICHTPAIlUH PacTBOpa; TEIUIOBOH pacueT
MHOTOCTYNEHYATOH BhINApHO# ycTaHOBKH (MBY).

Pazmen Nel5 "OcHOBHBIE KOHCTPYKIIUH, TIPHHIIHIT ISHCTBHS, OCHOBEI pacdeTa U Mmog0opa CTaHAapTHOTO 000PyIOBaHHUS;
BCIIOMOTaTeNbHOE 000pynoBaHue"

15.1 Pacnionaraemast u mose3Hasi pa3HOCTH TeMIepaTyp.

15.2 AzeoTpornHble CMECH.

15.3 Juctumsmms.

15.4 luarpamma COCTOSIHUS t-y-X M AUarpaMma paBHOBecHUs y-X OMHapHbBIX cMeceil. [Iporecchl B peKTH(HKAMOHHBIX YCTaHOBKAaX
U UX U300paskeHue Ha t-y-X U y-X Auarpammax.

15.5 Jlednermanus u pekTuUKAIAS.

15.6 CxeMsbI pekTH()UKAIMOHHBIX YCTAHOBOK ISl IBOMHBIX M TPOMHBIX cMeceil. DKCTpaKTUBHAS peKTH(UKALNS.

15.7 KoHCTpyKIIUS TapenbyuaThiX, CHTYATBIX H HACAAOUHBIX KOJTOHH. OnpesieieHne urcia Tapeaok B KoloHHe. BriusHue
(I1erMoBOTO UKCIa Ha SKOHOMUKY IIPU TPOSKTHPOBAHUH U IKCILTYaTA[UU KOJIOHHBI.

15.8 TermnoBoit 6anaHC peKTH(HHUKANOHHBIX YCTAaHOBOK.

15.9 IpuHIMTHMANEHBIE CXEMBI U KOHCTPYKIUU CYITHIBHBIX YCTAHOBOK

15.10 TemoBoit 6aaHC KOHBEKTHBHOM CYIIMIBHON YCTaHOBKH, OcTpoeHue B H-d fuarpamme BiIa)KHOTO BO31yXa

15.11 Pacuer u BEIOOp CTaHAAPTHOTO OCHOBHOTO U BCIIOMOTATEIFHOTO 000PYTOBAHHS.

15.12 OcHOBHBIE KOHCTPYKIIUH, IIPUHIIAIT JICHCTBHSA, OCHOBHI pacdeTa U mogdopa CTaHAApPTHOTO 000PYXOBAHHS; BCIIOMOTaTEIEHOTO
o0opyaoBaHusl.

6.4. ITepeyeHnb BUIOB OLEHOYHBIX CPEICTB

OtueTsl o TabopaTopHbIM padotam, KypcoBoil mpoekT, 3K3aMeHalMOHHBIE BOIIPOCHI.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUILIJIMHBI (MOAYJIS)

7.1. PekoMeHayeMasl JIMTepaTypa

7.1.1. OcHoBHasd JIMTepaTypa

ABTOpBL, 3arnaBue W3narenscrBo, | Kon-Bo On. agpec
JI1. | WBanoB B.JI., |TemmooOMeHHBIE anmapaTsl ¥ CHCTEMBI | MockBa: 30
1 |JIeoHThEB OXJIaXKACHUS ra30TypOUHHBIX U MammHoCTpoeH!
AN, KOMOHWHHUPOBAHHBIX YCTAHOBOK: e, 2006
Manymux VY4eOHHK IS By30B
D.A., Ocumos
M.U.,
JleonTben
AN
JI1. | BaknacToB IIpomblicHHBIE Mocksa: 105
2 |AM. TEIIOMacCOOOMEHHBIE TPOLIECCHI U DHeproaToMusa
YCTaHOBKU: YYEOHUK IS By30B T, 1986
7.1.2. JlonojHUTEIBHAS JIUTEPATypa
ABTODBI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec
JI2. | Janumnos Bropuunsie sHEpropecypchl. Bparck: bpl'Y, 98
1 |OJL, TemmoMaccooOMeHHOE 000pyI0BaHUE 2004
@ensera B.H. | mpeanpustuit: Y4ae6HO-MeTOIUECKOE
nocobue
JI2. | ®enseBa [TpomebInieHHBIC Bparck: bpI' TV, 38
2 |B.H., ®enseB | TemnoMaccooOMEHHBIC TIPOIIECCH U 2001
AA., yctanoBkH. Pacuer GapabanHoH
Janunon CYLIMJIBHON YCTaHOBKH JUIS CYLIKH
O.JL CBIITyYUX MaTepuaioB: YueOHO-

METOINYECKOE IT0Cco0me




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI2. | 3onotoHocoB | TpyOuaTeie TEMI000MEHHUKH. CaHkT- 1 https://e.lanbook.com/book/112678
3 (4.4, MogaenupoBanue, pacuet: MoHorpagus | [letepOypr:
baroytaunos Jlanb, 2018
aA. T,
3070TOHOCOB
A. S
7.1.3. MeToauueckue pa3padboTku
ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo O anpec
JI3. | ®ensera B.H. | [IpombIeHHbIC Bparck: bpI' TV, 20
1 TEIIOMAacCOOOMEHHBIE MPOIECCHI U 2000
ycraHoBku: Pabouas mporpamma,
METOIUYCCKHE YKA3aHUs, IPAKTHICCKUC
1 KOHTPOJIEHBIC 3aTaHHs
JI3. | @ensieB A.A., | CucTeMBI TEIUTOCHAOKEHMS. Bparck: bpl'VY, 39
2 |®ensera B.H. | UccnenoBanue pesxuMoB pabOTHI 2014
IUIACTUHYATOTO TEIUIO0OMEHHOTO
amrmapaTa: METOJHYCCKUE YKa3aHUs K
BBITIOJTHEHHIO J1a00paTopHON paboThI

7.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT"

D1 | DnexrponHas oubmuorexa bpl'yY http://ecat.brstu.ru/catalog
32 | DnexTpoHHO-OMOMMOTEYHAs cucteMa «M3marensctBo | http://e.lanbook.com
«JlaHpY
7.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHus
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.2 | KOMITAC-3D V13
7.3.2 llepevyenb HHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | Undopmaronnas cucrema "EnuHoe OKHO JOCTymna K oOpa3oBaTelbHBIM pecypcam”
7.3.2.2 | YauBepcurerckas nadpopmanuontas cucrema POCCUSA (YUC POCCHA)
7.3.2.3 | HanmonamnsHas snekTporHas 6udmmoreka HOb
7.3.2.4 | Hayunas snextponHas 6udnmoreka eLIBRARY.RU
7.3.2.5 | «YHuBepcureTckas 0udanoTeka online»
7.3.2.6 | CipaBouHo-nipaBoBas cuctema «Koncynbrant [Tnrocy
7.3.2.7 | UCC "Konekc". MHpopMaIMIOHHO-CITPABOYHAS CHCTEMA
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIUHBI (MOAY JIsT)
Aynuropust Hasnauenne OcHateHne ayTuToOpPHHI Bupn zansatus
0002* JICKITMOHHAS ayTUTOPHUS YuebHas mebenb Jlex
1103 Jlabopatopus OcHOBHOE 000pyIOBaHME: Jla6
TEIIOMAacCOOOMEHHBIX Yuebnsiii creHa «M3yueHne Xoa0auiabpHOro 000pyA0BaHUA,
MIPOIIECCOB M YCTAaHOBOK Huctumstop [13-4-2,
ka¢ cymmnpasit CHOJI-2,4 2 i,
[eus mydpenpras [IM-8, Cymmnpasiit mxad CHOJI 67/350 2 mr,
I[OHOJ'[HI/ITCJII)HOZ
MapxkepHas gocka - 1 wr.
VYueGHast MeOes:
Kommiext mebenu (mocagouHbix Mect) - 12 mr.
Kommiext mebenu (mocagoyHbIX MeECT) JUId IpernoaaBaTess — | mT.
0001* ayIUTOPHSI IUIs IPaKTHIecKuX | YueOHas mebenb Ip
3aHATUI
2201 yuTaIBHBIN 3211 Nel Komrutekt mebenu (1mocagouHbIX MECT) Cp
Cremnaxu
Kommext mebenu (mocagouHbIX MecT) Iuist OnbInoTeKaps
BricraBounble mkadbt
K i5-2500/H67/4Gb (MornTop TFT19 Samsung) (10mir.);
npunrep HP Laser Jet P2055D (1mt.)

9. METOJAUUYECKHUE YKA3AHUS JJI51 OBYUYAIOIIUXCSI 110 OCBOEHUIO M CLUIIIMHBI (MOAY.JIST)

JucrunnyHa TernnoMaccooOMeHHOe 000py 10BaHKE NPEANPHUATHI HAallpaB/IeHa Ha O3HAKOMJICHHE C BUIAMU U KOHCTPYKIUEH
OCHOBHOT'O TEIIIOMacCOOOMEHHOTO 000PYA0BaHMS IIPOMBIIUICHHBIX NIPEANPHATHI; Ha HOJIy4eHUE TEOPETHUECKIX 3HAHUH U
MPaKTHIECKUX HABBIKOB IT0 PAacuETy U II000PY OCHOBHOTO M BCIIOMOTAaTEIFHOTO 000PYIOBaHHS TEIUIOMAaCCOOMEHHBIX YCTaHOBOK.
W3yueHne qUCHUIIINHBI TEINIOMaccOOOMEHHOE 000pyAOBaHUE NPEANPUATHI IPETyCMaTPHBACT:

JICKIIHH,

nabopaTopHbIe PabOTHI,




HIpakTUIecKue paboTsl,

KypCOBOH NPOEKT,

CaMOCTOSTETHHYIO PadoTy,

9K3aMeH.

B xone ocBoenus paznena 1 «OcHOBHBIE BUABI U KIacCU(PHUKAIMS TEMJIOMACCOOOMEHHOTO 000PYJ0BaHUS TPOMBIIIIEHHBIX
NPEANPUATUIY CTYACHTHI JOJKHBI YSICHUTH: OCHOBHBIE IIPOLIECCH TEIIIOMAcCOOOMEHa, TEMI00OMEHHbIE annapaThl U UX
KI1acCU(UKAIIHIO.

B xozne ocBoenus paznena 2 « TemIoHOCHTENHN, HX CBOMCTBA, 00JacTh MPUMEHEHUS CTYACHTHI IOJKHBI YSICHUTh: OCHOBHBIE
CBOICTBA TEIUIOHOCUTENEH U 001aCTH UX IPUMEHEHHSI.

B xone ocBoenms paznena 3 «PekynepaTnBHBIE TEIIIOOOMEHHUKH HETPEPBIBHOTO U MTEPHOANIESCKOTO ISHCTBHS CTYACHTHI
JIOJDKHBI YSICHUTD: TTOHATHE PEKYIEPATHBHBIX TEIIOOOMEHHUKOB, WX KOHCTPYKIUH U TIPUHIIUI TEHCTBHSI.

B xone ocBoenus pasnena 4 «PerenepaTuBHbIE TEIUIOOOMEHHUKH C HETIOABHKHOM U TOABMXKHON HAacaJKaMH, Ta305)KUAKOCTHBIE U
JKHJIKOCTHO-KUAKOCTHBIC» CTYJCHTHI IOJDKHBI YSICHUTH: MIOHATHE PEreHEPATHBHBIX TEINIOOOMEHHUKOB, HX KOHCTPYKIIUH U
MIPUHIIMI JCHCTBHSL.

B xozne ocBoenus paznena 5 «CMecuTenbHbIE TEINIOOOMEHHUKH: KOHCTPYKIINH, IPUHIUIT JEHCTBUS, PEKUMBI SKCILTYaTaIluIy
CTY/ICHTHI JOJDKHBI YSICHUTH: IOHSITHE CMECUTEIBHBIX TEIUIOOOMEHHUKOB, UX KOHCTPYKLHUH ¥ MPUHIUII JCHCTBUS.

B xone ocBoenus paznena 6 «TemioBoit, ruapaBIdecKuii, IPOYHOCTHOHN pacueThl PeKyIepaTHBHBIX TETUIOOOMEHHIUKOBY CTYICHTHI
JIOJDKHBI YSICHUTB: MOCTIEIOBATENEHOCTD MPOBEICHNUS TETIOBOTO, THAPABINIECKOTO, MPOYHOCTHOTO PACUETOB PEKYIEePaTHBHBIX
TEII000OMEHHHUKOB.

B xozne ocBoenus paznena 7 «VcnapurenbHble, ONPECHUTENbHbIE, BBITAPHbIE U KPUCTAIUIM3ALHOHHbBIE YCTAHOBKH; IPUHIUIT
JEHCTBUS) CTYACHTHI JIOJDKHBI YSICHUTD: TIOHSATHS UCTIAPUTENBHBIX, OMIPECHUTENHHBIX, BBIMAPHBIX U KPUCTAIUTH3AIMOHHBIX
YCTaHOBOK, M X MIPUHIIHI ACUCTBHSL.

B xozne ocBoenus pazaena 8 «OCHOBHbIE KOHCTPYKIMHU alllapaToB, TEMJIOBbIE CXEMbI U YCTAHOBKI CTYIEHTHI IOJDKHBI YSICHUTD:
pa3o0paTh OCHOBHBIE KOHCTPYKIIMH TEINIOOOMEHHBIX aIlllapaToB, 03HAKOMHUTBCS CO CXEMaMHt M yCTAHOBKAMH.

B xone ocBoeHus paznena 9 « PU3NKo-XUMUYECKHE H TEPMOJUHAMUIECKHAE OCHOBBI MTPOIIECCOB BHIMTAPUBAHMUS W KPUCTAILTH3AINH;
OCHOBBI TEIUIOBOTO PACUeTay CTYAEHTHI JOJKHBI YSICHUTh: PU3UKO-XUMHUECKUE U TEPMOAMHAMHYECKHE OCHOBBI IIPOLIECCOB
BBIITAPUBAHUS U KPUCTAJUIU3AIINH, A TaK JKe IpopadoTaTh CTPYKTYpPy NPOBEACHHS TCIUIOBOTO PacuéTa.

B xone ocBoerns paznena 10 «Ileperonssie u peKTH(GHUKAITMOHHBIC YCTAaHOBKI; KOHCTPYKIINH M IPUHINM ISHCTBHS aIlllapaToBs;
(hU3MKO-XMMHUYECKHE U TEPMOIMHAMUYIECKHE OCHOBBI MPOIECCOB MEPETOHKU M PEKTU(DUKALIUI CTYIEHTHI TOJDKHBI YSICHUTD:
KOHCTPYKLUH U MIPUHIUN JCUCTBHS MEPErOHHBIX U PEKTU(PHUKAMOHHBIX YCTAHOBOK; MPOpadoTaTh PH3UKO-XUMHYECKUE U
TEPMOAWHAMUYECKHIE OCHOBHI ITPOIIECCOB MEPETOHKN B PEKTH(QHUKAIIAH.

B xone ocBoenus paznena 11 «Da3oBbeie AuarpaMMbI COCTOSIHUS cMecel KHUIKOCTEH: OCHOBBI KHHEMaTHKN MacCOOOMEHa;
MaTepHaJbHbII U TETJIOBOH pacyeT YCTAaHOBKWY CTYACHTHI JOJDKHBI YSICHUTB: IPOLIECC MOCTPOSHUS (a30BBIX AMArPaMM COCTOSIHUS
cMeceil )KUAKOCTEH; MPOBECTH MAaTePHAIBHBIN U TEIUIOBOH pacueT YCTAHOBKH; H3Y4YUTh OCHOBBI KHHEMAaTHKH MaccoOOMeHa.

B xone ocBoerns paznena 12 « CymmnbHbIe yCTaHOBKH, IIOHATHE O TIPOIecce CYIIKH, (GOPMBI CBSA3HM BIIATH C MATEPHAIIOM, OCHOBEI
KUHETHKH U TUHAMUKH CYIIKH, TPUHIMIHAIBHBIE CXEMBl H KOHCTPYKLUUH CYIIMIIBHBIX YCTAHOBOKY» CTYICHTHI JOJDKHBI YSICHHUTH!
MIPUHLMII ¥ TIOCTIEI0BATEIbHOCTD IPOTEKAHU MPOLecca CYIIKH; 03HAKOMUTBCS ¢ OCHOBHBIMHU BHJIAMH CYIIHIJIBHBIX YCTaHOBOK.

B xoxe ocBoenus paznena 13 «TerioBoi 0anaHc KOHBEKTHBHOM CYIIMIIBHOW YCTAaHOBKH, IOCTPOSHHE Tporiecca cymku B h-d
JUarpaMMe BIQXKHOTO Ta3a» CTYJEHTHI JOJDKHBI YSACHUTD: IPUHIIUIT TOCTPOCHUS TETUIOBOTO 0ajaHCca KOHBEKTUBHOHN CYIIMIIBHOM
YCTaHOBKH U Tipoliecca cymku B h-d nuarpaMme BIaXHOTO Tasa.

B xone ocBoenus paznena 14 «Temmo00MEeHHUKU-YTHIIN3ATOPHI IS UCTIOIb30BaHMS TEILUIOTH BEHTHIISIIIUOHHBIX BEIOPOCOB,
0TpabOTaHHOTO CYIIMIIFHOTO areHTa, HU3KOIIOTEHIINAIBHBIX BTOPHY-HBIX SHEPTOPECYPCOBY CTYICHTHI TOJDKHEI YSICHUTE: TIOHATHS
Y TIPUHLIWT JEHCTBUS TEIII000MEHHUKOB-YTHIIM3ATOPOB [l MCTIOJIb30BaHMS TEIUIOTH BEHTUIISIIMOHHBIX BHIOPOCOB.

B xozne ocBoenus pazaena 15 «OcHOBHbIE KOHCTPYKLMH, IPUHIIUI ASHCTBHSI, OCHOBBI pacueTa U oadopa CTaHIapTHOTO
000pyIOBaHST; BCIIOMOTATEIbHOE 000PYIOBAHNEY» CTYIACHTHI JOIDKHEI YSICHUTh: OCHOBHBIE KOHCTPYKIIMH, IPUHITUIT ACHCTBUS,
OCHOBBI pacueTa ¥ Hox0opa CTaHAAPTHOrO 000PYJOBaHMS; BCIIOMOTAaTeIbHOE 000PYyIOBaHHE.

IIpu MOATOTOBKE K 3K3aMEHY PEKOMEHAYETCsl 0c000€ BHUMAHHUE YAEIUTh CIeIyIOIUM BOIPOCaM: OCHOBHBIE BU/BI U
KJIacCH(UKaIKS TEIIOMaccOOOMEHHOTO 000PYAOBaHUS IPOMBIIIICHHBIX IPEIIPHATHI; OCHOBHBIC CBOMCTBA U 00JIaCTH
PanoHATIBFHOTO TIPHMEHEHHS TEIUIOHOCUTETICH; pereHepaTHBHBIC TEINIOOOMEHHBIE alapaThl ¥ YCTAHOBKH; CMECHTEIbHBIE
TEIIO0OMEHHBIE anMapaThl ¥ YCTAHOBKH M MX MPUHLUM IEHCTBUS; TEIUIOBOW, THAPABINIECKUHN, TPOYHOCTHON pacdeThl
PEeKyIepaTUBHBIX TEMJI00OMEHHHUKOB; UCIIApUTENIbHBIE, ONPECHUTENIbHBIE, BBIIAPHbIE U KPUCTAJUIU3ALMOHHBIE YCTAHOBKU U UX
TIPUHIIHIT JCHCTBUS; IEPETOHHBIC W PEKTU(UKAIIMOHHBIC YCTAHOBKH UX KOHCTPYKITUH W TIPHHIINT ISHCTBHUS; (ha30BbIe THArPaMMbI
COCTOSIHHS CMeceH KHUIKOCTEH; CyIMIbHBIE YCTAHOBKH U IIOHATHE O TIPOIiecce CYIIKH; TEIUIOBOH OanaHC KOHBEKTHBHON
CYLIMJIBHON YCTaHOBKH, ocTpoenue B H-d auarpamme Bina)xxHOTO BO3yXa.

B nporecce mpoBeneHUs MPaKTHYSCKUX 3aHATHH POUCXOINT 3aKpEIUICHHE 3HAHUH 0 (PU3UKO-XHMHUYECKUX U TEPMOJHHAMUYICCKIX
Iporeccax BEIIAPHBAHKA M KPHCTAJUTM3ANH; OCHOBAX TEIUIOBOTO pacueTa. 3aKperuIeHne MOHATHS O MPOoIecce CyIIKN U YCBOCHHE
MaTepHala o MIPUHLIUIHAIBHBIX CXeMaX U KOHCTPYKLUH CYIIHWIBHBIX YCTaHOBOK. [loiryueHre 3HaHMid 0 TOCTPOSHUH TETIOBOTO
OayaHca KOHBEKTHBHOM CYIIMJIBHOW YCTaHOBKHU M IIOCTPOCHHUE Mpoliecca cymky B h-d muarpammMe BIa)KHOTo rasa.

B mporiecce mpoBeneHus 1a00paTOpHBIX paboT MPOUCXOANT (OpMHUPOBaHNE YMEHHUI M HABBIKOB PEATH3AIIH TIPEICTABICHHS O
pereHepaTHBHBIX TETUIOOOMEHHUKAX, TIEPETOHHBIX U PEKTU(UKAIIMOHHBIX YCTAHOBKAX, CYIIMIBHBIX YCTAHOBKAX, a TaK JKe
npolieccax NPOTEKAIOIINX B HUX.

Pabora ¢ uTepaTypoii SBISETCS BaXXHEHIINM 3JICMEHTOM B ITOJYYECHHU 3HAHUH 10 TuciuininHe. [Ipexae Bcero, HE00X0uMo
BOCIIOJIB30BATHCSI CIIUCKOM PEKOMEHYEMOM TI0 TaHHOH IUCIUIUIMHE JTUTepaTypoil. JloOTHUTETbHEIE CBECHUS 10 H3Y9aeMbIM
TeMaM MOKHO HalTU B IEPUOJUYECKON neuaT U MHTEpHETE.

IIpenycMoTpeHo npoBeeHNe ay IUTOPHBIX 3aHATHI (B BUJIE MPE3eHTaLUil, TPpOoOIeMHON JIEKIIUH, JIEKLUH C 3aIUIaHUPOBAHHBIMU
OImMOKaMH) B COYCTAHUM C BHEAY IUTOPHOU PabOTOM.
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