MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHNU 'OCYJIAPCTBEHHBIY1 YHUBEPCUTET"

r ~N YTBEPXJIAIO
AOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHOM padoTe
E.N.JTykoBHMKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
Roncranmanant o 16.01.2023 no 10.04.2024 05 MIoHs 2023 .
. y,

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

3akperieHa 3a kKabeapoii  JHepreTuk

VYueOnsiii iian  bs130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermmosnepreTrka u TEINIOTEXHUKA

KBamudukarms Bbakaaasp

dopma 00yueHHsT ~ 3a04YHasi
OO6mmas Tpy10€MKOCTh 73ET

Buasl KOHTPOJIA Ha Kypcax:
KypcoBoii npoekt 2, Dx3ameH 2

Pacnpeneﬂenue JaCcoB JUCHMILIMHBI IO KypcaM

Kypc 2
Hroro
Bup 3ansatui vI PII
Jlexmuu 6 6 6 6
JlabopatopHsbie 2 2 2 2
[pakTuyeckue 8 8 8 8
B tom uncre uHT. 3 3 3 3
B ToM uncie B hopme 10 10 10 10
MIPaKT.IIOTOTOBKH
Hroro ayn. 16 16 16 16
KonrakTHas pabora 16 16 16 16
Cam. pabota 227 227 227 227
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 252 252 252 252
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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 aeiictus mporpammsl: 2023-2026 yu.r.

3aB. xadenpoit bynaros 10.H.

[Ipencenarens MK®
crapmuii npenojasarens Jlatymkuna C.B. 24.04.2023 1. Ne9
OtBercTBeHHBbIN 32 peanuzanuio OITOIT bynaros 10.H.
JupexTop OubInoTeKn Cotnuk T.®.

(monrmuck)
Ne perucrparyn 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
TeNnJ0oMacco0OMeHHOr 0
00opynoBaHus
NPOMBIIIIEHHbIX
npeanpusa T
1.1 Jlex IIpouecchl: HarpeBaHue, 0,3 IK-1 TIK-3 JIT.1 0 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 0,3 [TK-1 ITK-3 JI1.1 0,3 JICKLIMS —
TepMOCH(OHBI, 3KEKTOPHI, JI1.2J12.3 6ecena K-
BUXPEBBIE TPYOBL. 2122 1.1; TIK-1.2;
TermmooOMeHHbBIE U IT1K-1.3; TIK-
TEIIOMAacCOOOMEHHBIE 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 15 ITK-1 ITK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY IPEKTY U 2.2 1.2; IIK-1.3;
9K3aMeHY 2122 [K-3.1
1.4 DK3aMeH 1 ITK-1 IIK-3 JI1.2 0 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 0,3 [TK-1 ITK-3 JI1.1 0 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 15 ITK-1 TIK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY IIPEKTy U J2.2 1.2; IIK-1.3;
JK3aMEHY 21032 TIK-3.1
2.3 DK3aMeH 1 [K-1 I1K-3 JI1.2 0 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).

0,1

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.

0,1

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

15

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.

0,3

IK-1 TIK-3

J1.1
JI1.2J12.3
01022

0,1

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.

0,3

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.

0,1

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 0,2 | IIK-1TIK-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 Cp IToaroroBka K MpakTUYECKUM 15 IK-1 TIK-3 JI1.2J12.1 IK-1.1; TTK-
paboTaM,KypcoBOMY NPEKTy U 2.2 1.2; TIK-1.3;
9K3aMeHy 2132 ITK-3.1

4.6 OK3aMeH 0,5 [K-1 I1K-3 JI1.2 IK-1.1; [IK-

21092 1.2; IIK-1.3;
MK-3.1
Pasnen |Pazgen 5. CMecuTeibHbBIE
TenJ1000MeHHUKHU:
KOHCTPYKI MU, TPUHIUII
el CTBUS, peKUMBI
IKCILUIYATALMH

5.1 Jlex CMmecuTeabHbIe 0,3 IIK-1 IIK-3 JI1.1 TIK-1.1; TIK-
TEIIO0OMEHHBIE anmapaThl 1 JI1.2J12.3 1.2; IIK-1.3;
YCTaHOBKH: KOHJIEHCATOPHI 21032 TIK-3.1
CMeIIeHNs, CKpyOOepsI ToJIbIe
1 HacaZl04HEbIe,

KOH/AULIMOHEPBL, TPalUpHU.
KoncTpykuuu anmapatos.

5.2 Jlex AnmnabaTHbBIE yCTaHOBKH, 0,1 [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
HCHapUTeNH ¢ TUAPO(HOOHBIM JI1.2J12.3 1.2; [IK-1.3;
TEIIJIOHOCUTEIIEM, 21032 TIK-3.1
6apO0TaKHOTICHHBIC
YCTaHOBKH, YCTAaHOBKHU C
MIOTPY>KHBIMHU TOPEJIKaMHU.

KoHcTpykinu anmapaTos.

5.3 Jlex MarepuasnbHbIe U TETIJIOBBIE 0,1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
OamaHcel. MeToabl U JI1.2J12.3 1.2; I1IK-1.3;
ITOPUTMBI pacyeTa 2132 TTK-3.1
anmnaparos.

KonBexTuBHas cymika.

54 Cp IlonroToBka K NpakTUUYECKUM 15 IIK-1 IIK-3 JI1.2J12.1 IIK-1.1; IIK-
paboTaM,KypcoBOMY PEKTY U 2.2 1.2; [IK-1.3;
JK3aMeHY 2132 TIK-3.1

5.5 OK3aMeH 0,5 IIK-1 IIK-3 J1.2 IK-1.1; TIK-

2122 1.2; 1IK-1.3;
MK-3.1
Pazgen | Pasgen 6. TemnoBoid,
THAPaBJIHYECKUI,
NPOYHOCTHOMH pacyeTsbl
peKynepaTuBHbIX
Ten1000MeHHNKOB

6.1 Jlex TemnnoBoii, KOHCTPYKTUBHEIN U 0,1 ITK-1 TIK-3 JIT.1 TIK-1.1; TIK-
IIOBEPOYHBII pacueThl JI1.2J12.3 1.2; IIK-1.3;
TEIUI00OMEHHHUKOB. 2122 IIK-3.1
OCHOBHBIE 3JIEMEHTHI U Y3J1bI
TEIUIO0OMEHHHUKOB.

6.2 Jlex IM'uppaBnuueckuii pacuer 0,1 [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
anmaparos. JI1.2J12.3 1.2; I1IK-1.3;
ArnmnapaTsl ¢ pa3BUTHIMH 2122 [K-3.1

MTOBEPXHOCTSIMH TEIUIO0OOMEHA,
CIOCOOBI X M3TOTOBIIEHHS.




6.3 Cp IlonroroBka K NpakKTUYECKUM 20 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; [IK-
paboTaM,KypcoBOMY TIPEKTY U J2.2 1.2; TIK-1.3;
9K3aMEHY 21032 IIK-3.1

6.4 OK3amMeH 0,5 IK-1 IIK-3 J1.2 0 IK-1.1; TIK-

21032 1.2; TIK-1.3;
[K-3.1
Paznen |Paspen 7. UcnapuresbHble,
ONpecHUTEIbHbIE, BhIMAPHbIE
U KPUCTAJIM3ALMOHHBIE
YCTAHOBKM; NPUHIIUII
aeficTBUS

7.1 Jlex dusndeckue 0CHOBBI 0,1 ITK-1 ITK-3 JI1.1 0 ITK-1.1; TIK-
IIPOLIECCOB BBINTAPUBAHMSL. JI1.2J12.3 1.2; IIK-1.3;
CBoiiCcTBa PacTBOPOB. 21022 MK-3.1

7.2 Jlex CxeMbl BBIIAPHBIX YCTAaHOBOK C 0,1 ITK-1 IIK-3 JI1.1 0,1 KPYTJIBIA
armapaTraMy OBEPXHOCTHOTO JI1.2J12.3 CTOI
TUNA: IPSIMOTOYHEIE, 01022 (muckyccns)
MIPOTUBOTOYHBIE, CMEIIAHHBIE, TIK-1.1; TIK-
HETPEPHIBHOTO U 1.2; TIK-1.3;
HEPUOIUIECKOr0 JEHCTBUS; C IK-3.1
KOH/IGHCATOPOM, C
MIPOTUBOAABIICHUEM, C
YXYALIEHHBIM BaKyyMOM, C
TETUTOBBIM HACOCOM.

7.3 Cp [ToaroroBka K nMpakTHYECKUM 15 [IK-1 ITK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY NPEKTY U 2.2 1.2; TIK-1.3;
9K3aMEHY 2132 TIK-3.1

7.4 OK3aMeH 0,5 IK-1 IIK-3 JI1.2 0 IK-1.1; TIK-

2122 1.2; TIK-1.3;
MK-3.1
Pasgen |Pasmgen 8. OcHoBHEBIE
KOHCTPYKIHHU ANNAPATOB,
TeMJI0BbIe CXeMbI
YCTaHOBKH

8.1 Jlex CxeMBbl oI0TpeBa pacTBoOpa. 0,1 IK-1 TIK-3 JI1.1 0,1 KPYTJIBIiA
OrntuManbHOE YUCIIO CTYTIEHEH JI1.2J12.3 CTOI
YCTaHOBKHU. 0102 (muckyccens)
PanmonanbHbIE CXEMBI TIK-1.1; TIK-
WCIIOJIb30BaHUSI BTOPUYHOTO 1.2; I[IK-1.3;
teruia. Koncrpykuuun [K-3.1
BEITTAPHBIX allapaToB.

8.2 Cp [ToaroroBka K nmpakTHYeCKUM 15 [K-1 IIK-3 JI1.2J12.1 0 TIK-1.1; IIK-
paboTamM,KypcoBOMY NPEKTY U 2.2 1.2; TIK-1.3;
9K3aMeHY 21092 TIK-3.1

8.3 OK3aMeH 0,5 IK-1 IIK-3 JI1.2 0 IK-1.1; TK-

2122 1.2; 1IK-1.3;
MK-3.1

Pazpnen |Pa3nen 9. ®usuko-

XHMHYeCcKHe U

TepMoOANHAMUYECKHE OCHOBBI

NPOLEeCCOB BbINAPUBAHUS U

KPHCTAJJIM3ALMI; OCHOBBI

TENnJI0BOI0 pacyeTa

9.1 Jlex DOUBNKO-XUMHIECKUE W 0,1 ITK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
TEPMOJIMHAMUYECKHE OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
Tpoliecca BhIaPUBAHUS U 2132 TTIK-3.1
KpHUCTaJUTU3AIIH.

9.2 Jlex MarepuanbHblil OanaHc, 0,1 ITK-1 ITK-3 JI1.1 0,1 KpYTJIBIN
OIIPENIECIICHAE KOJIMYECTBA JI1.2J12.3 CTON
BBITIAPEHHOM BJIarv U 2132 (auckyccus)
KOHIICHTPALIMK pacTBOpa; IK-1.1; TTK-
TEIJIOBOM pacyer 1.2; I1IK-1.3;
MHOTOCTYIIEHYaTO! BBIApHOH MK-3.1

ycraHoBku (MBY).




9.3 Jlex TenmoTexHOIOTHYECKHE 0,1 IK-1 TIK-3 JI1.1 0 TIK-1.1; IIK-
BBIOpOCHL. BrinapHsie JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBKH B CX€MaX OYHUCTKH 2102 [K-3.1
CTOYHBIX BO/I.

9.4 IIp TennoBoii pacuer 3 IK-1 I1K-3 JI1.2J13.1 0,4 Pabora B
TPEXKOPIYCHOM BBITApHON 2132 MaJbIxX
yCTa-HOBKH. rpynnax ITK-

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

9.5 Cp IToaroroBka K MpakTUYECKUM 15 ITK-1 TIK-3 JI1.2J12.1 0 ITK-1.1; TTK-
paboTaM,KypcoBOMY TIPEKTY U J12.2 1.2; [IK-1.3;
JK3aMeHY 2122 MK-3.1

9.6 DK3aMeH 0,5 IIK-1 IIK-3 JI1.2 0 TIK-1.1; IIK-

21022 1.2; TIK-1.3;
MK-3.1
9.7 KIT 0 MK-1 TIK-3 JI1.2713.1 0 MK-1.1; TIK-
2152 1.2; TIK-1.3;
[K-3.1
Paznen | Pazmen 10. Ileperonnsie u
pexTH(UKAIUOHHBbIE
YCTAHOBKH; KOHCTPYKIMH U
NPUHIUI AeiicTBUS
annaparos; GU3NKO-
XUMHYeCKHe U
TepMoANHAMUYECKHE OCHOBBI
NPOLeCCOB NEePEeroHKU U
pexTH(UKA"HHH

10.1 Jlex OO01ue cBeIeHus O TIEPETOHKE 0,1 [TK-1 ITK-3 JI1.1 0 TIK-1.1; TTK-

U peKTUPHUKAINY. JI1.2J12.3 1.2; [IK-1.3;
21022 [K-3.1

10.2 Jlex DOH3MKO-XUMUYECKUE CBOMCTBA 0,1 [IK-1 I1K-3 JI1.1 0 IIK-1.1; TIK-
OMHAPHBIX CMECEH. JI1.2J12.3 1.2; I1IK-1.3;
Oco0eHHOCTH MPOLIECCOB 2122 MK-3.1
KUIIEHUSI U KOHJCHCALIH
OMHAPHBIX CMECEH.

10.3 Jlex A3eoTporHbIEe CMECH. 0,1 ITK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
Juctumsiust. JI1.2J12.3 1.2; I[IK-1.3;

21022 [K-3.1

10.4 Cp IToaroroBka K MpakTUYECKUM 15 ITK-1 TIK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY TIPEKTY U J12.2 1.2; I[IK-1.3;
JK3aMeHYy 2122 TIK-3.1

10.5 DK3aMeH 0,5 [K-1 I1K-3 JI1.2 0 IK-1.1; [IK-

21022 1.2; TIK-1.3;
MK-3.1
Paznen | Paspesa 11. ®@a3oBble

AUATPAMMBbI COCTOSTHUS

cMecel JKMIKOCTeil: 0CHOBBI

KHHEMATHKH MacCcoO00OMeHa;

MaTepHaJbHbIil U TeNI10BOM

pacyeT YCTAHOBKH

11.1 Jlex Juarpamma cocTosHUS t-y-X U 0,1 IK-1 I1K-3 JI1.1 0,1 TIEKIHSI-
Juarpamma paBHOBECHS Y-X JI1.2J12.3 oecena ITK-
OuHapHBIX cMeceit. [Ipomeccs 21032 1.1; TIK-1.2;
B PeKTH()UKAIIMOHHBIX IK-1.3; TIK-
YCTaHOBKAX M X N300pakxeHue 3.1
Ha t-y-X U y-X AHarpammax.

Hednermanms u
pexTHdUKanys.

11.2 Jlex CxeMbl peKTHPHUKAITMOHHBIX 0,1 ITK-1 IIK-3 JI1.1 0 TIK-1.1; TIK-
YCTaHOBOK JUISI TBOMHBIX U JI1.2J12.3 1.2; I1IK-1.3;
TPOMHBIX CMECEH. 01022 IK-3.1

DKCTpaKTUBHAS
peKTH(UKALHS.




11.3 Jlex KoHcTpyKkuus TapenbuaThlX, 0,1 IK-1 TIK-3 J1.1 0 IK-1.1; [IK-
CUTYATHIX M HACATOYHBIX JI1.2J12.3 1.2; I[IK-1.3;
koJioHH. OmpeienieHue yncia 21032 IIK-3.1
TapesioK B KOJIOHHE. Brusiane
(erMoBOro 4ncia Ha
9KOHOMUKY IIpU
MIPOSKTHPOBAHUH U
9KCIUTyaTalli KOJIOHHBI.

114 Jlex TemnoBoii 6ananc 0,1 IIK-1 IIK-3 JI1.1 0 TIK-1.1; IIK-
PEKTH(PHUKAITMOHHBIX JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBOK. 21022 IIK-3.1

11.5 Jlex Oxpana Tpyna n 0,1 MK-1 TIK-3 JI1.1 0 MK-1.1; TIK-
MIPOTUBOMNOXKAPHAs TEXHUKA JI1.2J12.3 1.2; [IK-1.3;
IIPU PEKTHDUKALINH. 21022 [K-3.1
ITeperonka B mporeccax
00€e3BpeKUBAHUS TPOMCTOKOB.

11.6 Cp IlonroroBka K NpakKTUYECKUM 14 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; [IK-
paboram,KypcoBOMY TPEKTY U J2.2 1.2; TIK-1.3;
3K3aMEHY 21092 IIK-3.1

11.7 DK3aMeH 0,5 IK-1 TIK-3 J1.2 0 IK-1.1; T[IK-

2122 1.2; [IK-1.3;
[K-3.1
Pazpnen | Pazmen 12. CymnibHble
YCTaHOBKH, MOHSITHE O
npouecce cymku, popmbi
CBSI3U BJIATH € MaTepHaJIoM,
OCHOBBbI KMHETUKH H
TUHAMMKY CYIIKH,
NPUHUUNHAIbHbIE CXeMBbI
KOHCTPYKIHUHU CYIIMIbHBIX
YCTaHOBOK

12.1 Jlex CymniibHbIE YCTaHOBKH, 0,1 ITK-1 ITK-3 JI1.1 0,1 JICKLIHSA -
MOHSTHE O MpOLIecCe CYIIKH, JI1.2J12.3 6ecena ITK-
(hopMBI CBSI3U BJIaru ¢ 2132 1.1; [IK-1.2;
MaTepHaIIOM. ITK-1.3; TIK-
OCHOBBI KHHETUKH U 3.1
JUHAMUKHU CYIIKH.

12.2 Jlex [IpuHIIMNMAaIbHBIE CXEMBI U 0,1 IK-1 TIK-3 JI1.1 0 TIK-1.1; TIK-
KOHCTPYKIIUU CYIIMIBHBIX JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBOK 21032 TIK-3.1

12.3 JIab W3yuenue mpouecca 2 [TK-1 ITK-3 JI1.2J13.2 1 COTpYyIHHAYEC
KOHBEKTHBHOM CYIIIKH 21022 TBa B MaJbIX
BJIQJKHBIX MaTepHalloB rpymmnax ITK-

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

12.4 IIp Pacuer GapabanHoii 3 ITK-1 TIK-3 JI1.2J13.1 0,3 COTpYyIHUYEC
CYIIUIILHOW yCTaHOBKHU IS 21032 TBa B MaJIbIX
CYIIIKH CHITy4ero Marepuana (c rpymmnax
HcIoib30BanueM IBM). TITIK-1.1; TIK

-1.2; TIK-1.3;
MK-3.1

12.5 Cp [ToaroroBka K nMpakTUYECKUM 14 [TK-1 ITK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY IPEKTY U 2.2 1.2; [IK-1.3;
JK3aMeHY 2132 TIK-3.1

12.6 OK3aMeH 0,5 IIK-1 IIK-3 J1.2 0 IK-1.1; TIK-

2122 1.2; 1IK-1.3;

MK-3.1
12.7 KII 0 [K-1 I1K-3 JI1.2J13.1 0 IK-1.1; TIK-
21022 1.2; TIK-1.3;

IK-3.1




Pasnen | Pasnmen 13. TenJioBoii 6ananc
KOHBEKTHBHOM CYyIIMJILHOM
YCTaHOBKH, MOCTPOEHUE
npouecca cymku B h-d
AuarpamMme BJIa:KHOTO rasa
13.1 Jlex TennoBoii 6ananc 0,1 [IK-1 I1K-3 JI1.1 0,1 JIEKIIHS-
KOHBEKTHBHOMW CYIITMIIBHOM JI1.2J12.3 oecena ITK-
YCTaHOBKH, noctpoernue B H-d 21032 1.1; TIK-1.2;
JIrarpaMMe BIaKHOTO BO3/yXa TIK-1.3; TIK-
3.1
13.2 Ilp PacueT KOHBEKTHBHBIX 2 ITK-1 TIK-3 JI1.2J13.1 0,3 COTpYyIHUYEC
CYLIWIOK. 21032 TBa B MaJIbIX
rpynnax ITK-
1.1; [IK-1.2;
IK-1.3; TIK-
3.1
13.3 Cp [ToaroroBka K npakTH4eCKUM 14 [K-1 I1K-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY NPEKTY U 2.2 1.2; TIK-1.3;
9K3aMEHY 21092 TIK-3.1
13.4 DK3aMeH 0,5 IIK-1 TIK-3 J1.2 0 IK-1.1; TIK-
2122 1.2; [IK-1.3;
[K-3.1
13.5 KII 0 IIK-1 I1K-3 JI1.2J13.1 0 IIK-1.1; TIK-
2192 1.2; TIK-1.3;
MK-3.1
Pasgen | Paszmen 14. Tenmioo0MeHHUMKH
-yTHJIU3ATOPBI LISl
HCMOJIb30BAHNS TEMJIOTHI
BEeHTWISIIHOHHBIX BHIOPOCOB,
0TPadOTAHHOIO CYIIMJILHOIO
areHra,
HHU3KOMOTEHIINAIBLHBIX
BTOPHYHBIX JHEPropecypcoB
14.1 Jlex Ob6opynoBanue s 0,3 IK-1 IIK-3 JI1.1 0 TIK-1.1; TIK-
TepeMeILeHUs ¥ pa3/IeICHUs JI1.2J12.3 1.2; TIK-1.3;
HEOJHOPOJHBIX KUAKOCTEH. 21032 IIK-3.1
[TuraTenu.
[IemeouncTuTENbHDIE
YCTpOMCTBa.
Bpeisrootnenureny.
KonnencarooTBoguukH.
Cocyapl 4 pe3epByapsbl.
14.2 Jlex TermnooOMeHHUKH — 0,3 ITK-1 TIK-3 JIT.1 0 ITK-1.1; TIK-
YTHIIA3ATOPBI JJIS JI1.2J12.3 1.2; IIK-1.3;
HCIIOJIb30BaHUs TEIIOTHI 2122 MK-3.1
BEHTHJISILIIOHHBIX BEIOPOCOB.
14.3 Cp IToaroroBka K MpakTUYECKUM 15 ITK-1 TIK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY IIPEKTy U J2.2 1.2; [IK-1.3;
JK3aMeHYy 2122 TIK-3.1
14.4 DK3aMeH 0,5 [K-1 I1K-3 JI1.2 0 IK-1.1; [IK-
21022 1.2; TIK-1.3;
MK-3.1
Paznen | Pa3sped 15. OcHoBHBIE
KOHCTPYKIUHU, MTPUHIIUTI
JeificTBUS, OCHOBBI pacyeTa u
noadopa CTaHAAPTHOIO
000py10BaHMS;
BCIIOMOraTe/IbHOe
oGopyaoBanue
15.1 Jlex Pacuer 1 BEIOOp CTaHAAPTHOTO 0,5 ITK-1 IIK-3 JIT.1 0 ITK-1.1; TTK-
OCHOBHOT'O U JI1.2J12.3 1.2; I1IK-1.3;
BCIIOMOTaTEJIbHOTO 2122 MK-3.1

000pyI0BaHUS.




15.2 Jlex OCHOBHBIE KOHCTPYKIIHY, 2 0,5 IK-1 TIK-3 J1.1 0 IK-1.1; [IK-
TIPUHIIMIT JEHCTBUS, OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
pacueTa u moabopa 21032 IIK-3.1
CTaHAAPTHOTO 000PYIOBAHMS;

BCIIOMOT'aTEeIbHOTO
000pyTOBaHUSI.

153 Cp IToaroroBka K MpakTUYECKUM 2 15 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; TTK-
paboTaM,KypcoBOMY IPEKTY U 2.2 1.2; TIK-1.3;
9K3aMeHy 2122 MK-3.1

15.4 DK3aMeH 2 0,5 | IK-1TIIK-3 J1.2 0 IK-1.1; TIK-

3132 1.2; TIK-1.3;
IK-3.1

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

TexHOJIOTHS KOJUIEKTUBHOTO B3aUMOJICHCTBUS (paboTa B MaJBIX TPYIIax) (CaMOCTOSTEIbHOE N3yUeHHE 00yJaroIUMICS HOBOTO
MaTepHala MocpeICTBOM COTPYIHHUUECTBA B MAJIBIX TPYMIaX, Ja€T BO3MOKHOCTh BCEM YYacTHHKAM y4acTBOBaTh B padoTe,
MPaKTHKOBATh HABBIKU COTPYAHHYECTBA, MEXKITHYHOCTHOTO OOIICHHS)

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

OO6pa3zoBarenbHble TEXHOIOTUH C UCTIONb30BAaHHEM HHTEPAKTUBHBIX METOJI0B 00y4YeHHUs (KpYyTJbIi CTON (AUCKYyCCHUs))

6. POHJ OIEHOYHbIX CPEACTB

6.1. KonrpoabHbie BONPOCHI M 32 JaHUS

Jlaboparopnas pabota Nel "M3ydenue npoiiecca KOHBEKTUBHOM CYIIKH BIKHBIX MaTepHasoB"

KoHnTponbHbIE BONIPOCH 7151 CAMOTIPOBEPKHU:

1. Kaxoil TexHOIOrHYeCKHii ponecc Ha3bIBaeTCs CYIIKOH?

2. Yro sBisieTcs ABMKYIICH CUIION TIpoliecca CyIIKu?

3. Yto Ha3bIBAETCSA CKOPOCTHIO CYIIKHU?

4. Uem onpenensieTcs CKOPOCTh CYIIKH B IepBoM nepuojie? Kak nHaue Ha3bIBaeTCs 3TOT mepu-o4 cymku? [Ipu kakux ycrnoBusix
CKOPOCTh CYIIKH B IEPBOM MEPUOJIE MOCTOSIHHA?

5. Uem omperensercst CKOpocTh CYILIKH BO BTOpoM nepuoje? Kak nHaue Ha3bIBalOT 3TOT NEPU-OJ] CYILKU?

6. UTo Takoe paBHOBECHOE BJIArOCOJCP)KaHUE MaTepHalla U OT Yero 3aBUCUT ero BenuduHa? UTo Takoe KpUTUIECKOE
BJIAroco/epKaHne Marepuana’?

7. Yto Takoe OTHOCHUTEJbHAS BIaXXHOCTh BO3ayXa?

8. 1o moka3zaHusIM Kakux MPHUOOPOB U KaK MOYKHO HAWTH OTHOCHUTEIBHYIO BIaXKHOCTh BO3/1yXa, MOJI3YSCh JrarpaMmmMon Pam3una?

6.2. TeMbl NUCbMEHHBIX PadoOT

KypcoBoii npoexr:
Pacuer 6apabaHHOI CYIIMIBHON yCTAHOBKH IS CYIIKH CHIITyYNX MaTEePHAJIOB

Ilens KypcoBoro mpoekra:
1. OcBOUTH U 3aKPENUTh METOJMKY pacyéra 6apabaHHOH CYNIMIBHON YCTAHOBKH JUIS CYIIKH CBHITYYHUX MaTepHAJIOB;
2. ITo moTy4eHHBIM TaHHBIM HAyYUThCS BBIOMPATh THUIT 1 KOHCTPYKIINIO OapabaHHOM CYNIMITb-HON YCTaHOBKH.

3amanue:
PaccunTath, BEIOpATh THII 1 KOHCTPYKIINIO OapabaHHOM CYNIMILHON YCTAHOBKH JUTS CYIIIKH CHIMTyYHUX MaTepPHAaJIOB.

Tlopsinok BbINOIHEHHUS:

J11s1 BBIITOSTHEHHUSI KyPCOBOTO MPOEKTa 00yyaromuMcst BbIIAETCS MHANBUAYAILHOE 33/1aHue 110 pacueTy 6apabaHHOM CyIIMIbHON
YCTAHOBKH ISl CYIITKH CBHIITYYHNX MaTepHAaJIOB.

T'oToBBI KypcOBOI MPOEKT CIAECTCs IPENOAABATEN0 HA IPOBEPKY 3a 2 HEJENH 10 Hauala 3K3aMEeHallMOHHOM ceccul. PesyinbraroM
MIPOBEPKU MOT'YT OBITH:

«JIOTYILIEH K 3aLIUTE;

«JIOMYIIEH K 3aIUTe TT0ciIe JOPabOTKHU 110 3aMEYaHUIM»;

«HE JOMYIIEH K 3aIUTe.

Ecnu nocne npoBepku KypcoBOH MPOEKT peKOMEHA0BAH MPenoiaBaTesieM K 3alluTe, TO Ceqy-eT HOArOTOBUTHCS K €€ 3alluTe.

B ciygae BBIABIICHHUS ITpH IIPOBEpKE OIMHUOOK M HETOUYHOCTEH, 00yJaloIIrecs TOIMyCKaeTesl K 3alIUTe KypCOBOTO IMPOCKTA TOIBKO
TIOCJIC UX yCTPaHEHHUS.

B nocnennem ciydae TpeOyercs nmepenenaTh KypcoBoi IPOEKT B COOTBETCTBUU C MpeabBIsie-MbIMU TpeboBanusaMu. Eciu
KypCOBOH IPOEKT HE PEKOMEHIOBaHA TIPETIoIaBaTelieM K 3allHTe, TO MOCe MepepaboTK paboTa BHOBB CIACTCS Ha IIPOBEPKY.
be3 3ammTer KypcoBOro mpoekra o0yJarommecs He JOIycKaeTcs K cade SK3aMeHa o AUCIIAI-THHE.




3a1u1/1Ta KYpCOBOT'O IMPOEKTAa NPOU3BOAUTCA B 4acChl, OTIPEACIICHHBIC B COOTBETCTBUU C pacl-CaHUEM 3aHITHH.
Ha 3amure KypCOBOI'O IMpOCKTa 06yqa}omneca B KpaTKOﬁ d)opMe n3J1ara€T OCHOBHBIC PE3YJIb-TAaThl, IOJYYCHHBIC B XOA€ €0
BBITIOJTHCHU U MIPAKTHYCCKYIO 3HAYUMOCTD BBIIIOJTHCHHOI'O ITPOCKTA, OTBCYACT Ha BOSHUKIIHNC B XOAC 3alllUThI BOIIPOCHI.

PexoMeHanuu 1o BHINOTHEHUIO KypCOBOTO IIPOEKTA.

CTpyKTypa pacueTHO-IOSICHUTEIBHOM 3alIMCKH MOKET BapbHPOBATHCS B 3aBUCHMOCTH OT TEMbI KypPCOBOTO IPOEKTa, HO B 001IEM
ClTydae OHa COCTOMT 3 CIEAYIONINX JacTel M pa3iesioB:

1)TUTYNBHBIN JIUCT;

2)3a1aHKe Ha KypCOBOE IPOEKTHPOBAHUE;

3)conepxanue;

4)BBeneHHE.

5)TensoBoi U MaTepUaNbHBIA pacueT CYIIUIbHON YCTaHOBKH.
6)KOHCTPYKTHUBHBIN pacyer.

7)MexXaHUYECKHUH pacyer.

8)pacuer TerIoBoi U3OJSAIHH.

9)a’spoguHaAMHYECKUN pacyerT.

10)BBIOOD BCIIOMOTATENEHOTO 000PYXOBAHUSL.

11)TexHnka 6€30MaCHOCTH IPH IKCILIyaTaI[MH CYIIIIBHBIX YCTaHOBOK.
12)pacuer na [IBM.

13)3akitoueHue.

14)crrcok UCTIONB30BaHHOM JTUTEPATYPHI.

15)cnenudukarys Ha KOMIOHOBOYHBIH 4epTeK,

16)3akmoucHue;

17)cnmcok UCTIONB30BAaHHON JINTEPATYPBL.

VcxonHble JaHHbIE: YKa3bIBACTCS THIT CYLIMIIKK — OapabaHHast; BHICYIIMBAEMbI MaTepHal; IPOM3BOIUTEIBHOCTD 11€Xa; TOIIMBO
(TemIoHOCHTENb); BIArocoepixKaHie MaTepraia (Ha4albHOEe 1 KOHEYHOE, %); CyIIMIBHBINA areHT - CMECh TOIOYHBIX I'a30B C
BO3JIyXOM; TeMIIepaTypa CyIIMIb-HOTO areHTa (Ha BXOJIe B CYIIMIIKY 1 Ha BBIXOJC U3 CyIIIIKH, 0C); HaIpsDKEHHOCTH BO BIare
(xr/M3x4); MecTO pabOTHI CYIIMIBHOTO (11e€Xa, TOPO[T); PEKOMEHYEMbIH TUIT HACAIKH.

Bo BBeneHuu ykazarh o0siacTh IPUMEHEHHUsSI KOHBEKTHBHBIX CYIIMIIBHBIX YCTaHOBOK, 0CO-OCHHOCTH, JIOCTOMHCTBA U
HEJIOCTATKH JAHHOTO THIIA CYIIIIOK; O0Jiee TOAPOOHO OCTAHOBUTHCS Ha KOHCTPYKIIMU KOHBEKTHBHOM OapaOaHHOM CyIIMIBHON
YCTaHOBKH.

OcHoBHas yacTb: TeroBoii pacyer CyIMIKH He00X0IMMO BBIIIOJHUTD Ipado-aHaTUTUIECKUM METO0M ¢ oMolnbio H-d
(marpammMsel Pam3uHa) 1 HAHOCTH TIpoLIECC ICHCTBUTENILHON CYIIMIIKK Ha AnarpaMMmy ¢ yuetoM noreps Tema ([ < 0), onpeznenstor
YIETBHBIH PacX0[ BO3MyXa, yACTbHBIA PAacXo/ TeIIa ¥ U3 yPaBHEHHMS TEIIOBOTO OajaHca OMPEAEIIOT PacXo]| TOILTHBA.
MexaHUYeCKHH pacyeT CYyIIMIOK CBOAUTCA K IIPOBEPKE HA MPOUYHOCTH KOPITyca CYIIHIIKH, a TAK)KE OCHOBHBIX €€ y3JIOB U JeTalel
THOJ1 ISHCTBUEM Pa3IMYHBIX HATpy30K. B paznene «Pacuer TenioBoi H3oisuum» 1aeTcst olcanue 1 000CHOBaHUE BHIOOPa
MaTtepHraa TeIIOBOH H30JISIAHN U IIPHBOIUTCS pacyeT ee TOJMIIUHEL [Ipu pacuere maHHON OapabaHHON CYIIMIIKA HEOOXOIHMO
BBIOpaTh BEHTHJIATOP JUIS OT-CAChIBAaHHS CYIIMIIBHOTO areHTa, 9TO SABIACTCA 3a/1aueil a3poANHAMUYECKOTo pacdeTa. B Beibope
BCIIOMOT'aTEIEHOTO 000pY10BaHUS HEOOXOIMMO NTPUBECTH PacyeT LIMKIOHA JJIsl OYUCTKH yXO/s-1INX Ia30B, CleIaTh BHIOOP
TPAHCIIOPTHBIX YCTPOUCTB M Torky. [Tocne paznena « TexHnka 6€30-ITaCHOCTH NPHU SKCINTYaTALMN CYLIMIBHBIX YCTaHOBOKY
HEOOXOAMMO B 3aKITIOUCHUH KPATKO OCTa-HOBHUTHCS Ha IENTN JAHHOTO KypCOBOTO NMPOEKTAa B TeX Pa3/esiax, YT0 ObLUTH BHIIIOTHEHEI B
HOSICHU-TEJIFHOM 3aITicKe, TPUYeM B KaXKJJOM pasjielie yKa3aTh, Kakoe CepuitHoe 000py10BaHHe OBIIO BEI-OpaHo.

B 3akiroueHnn HE0OXOJMMO ITPOBECTH aHAIN3 BHIIIOIHEHHOH paboThl. Cenarh BBIBOJIBI O paboTe.

6.3. ®oH/1 OLIEHOYHBIX CPECTB

DK3aMEeHaIMOHHbIE BOIIPOCHL:

Paznen Nel "OcHoBHBIE BHIIBI B KiTacCH(UKAINS TEINIOMacCOOOMEHHOTO 000PYAOBaHMS MPOMBIIIICHHBIX TPEIIPHSTHH"

1.1 Ipormeccsl: HarpeBaHNe, OXJIAXKACHNE, KUIIEHHE CyOIMManus, BIIapHuBaHIe, KOHICHCAINS, HCTIAPEHHs, IIIIaBICHHUE, CyIIIKa,
pazzieneHue; ux rerodusnyeckas CyIHOCTb, IPUHIHITB pacyeTa.

1.2 TemooOMeHHBIE anmaparsl 1 UX KIacCU(PUKaLU: 110 CIIoco0y TermnooOMeHa (peKyIiepaTHBHbIE, pETeHEPATHBHbIC,
KOHTaKTHBIE); IO BpEMEHH ACHCTBHS; 110 HA3HAUCHHIO.

1.3 TerutoBbIe TPYOBI U TEPMOCU(OHBI, 3KEKTOPHI, BUXPEBBIE TPYOBI.

1.4 TenoHOCHTENIM: OCHOBHBIE CBOHCTBA, 00JIACTH PALIIOHAILHOTO IPUMEHEHHSI.

Paznmen Ne2 "TermnoHocuTemny, UX CBOWCTBA, 00JIACTh TPUMEHEeHUs"

2.1 Ponb 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTHU MPOMBIIUICHHBIX TEMJIOMACCOOOMEHHBIX YCTAHOBOK.
2.2 TlepcrieKTUBBI pa3BUTHS PEr€HEPATUBHBIX allapaToB.

2.3 CBo#CTBa BIOKHBIX MaTEpPHAIOB Kak 00heKTOB cyIku. OOIIre CBeICHHS O POIIECCE CYIIKH.
2.4 KuneTHka v ANHAMHKA CYIIIKH.

Pazmen Ne3 "PexyrnepaTnBHBIE TETIIOOOMEHHUKH HETIPEPHIBHOTO U MIEPHOANICCKOTO eHCTBHA"

3.1 Anmapatsl ¢ pa3BUTHIMH OBEPXHOCTSIMHU TEINIOOOMEHA, CIIOCOOBI IX H3TOTOBJICHHSI.

3.2 ®u3uyeckue OCHOBBI IPOLIECCOB BhIMapuBaHus. CBOHCTBA pacTBOPOB.

3.3 IlepcrieKTUBBI Pa3BUTHSI BHIIIAPHBIX ANINAPaTOB M YCTAHOBOK.

3.4 Ou3nKo-XNUMHYECKHE ¥ TEPMOANHAMHYECKHE OCHOBHI IIPOIecca BEITAPHUBAHMUS U KPHUCTAIUTA3AINN.

Paznen Ne4 "Pel"eHCpaTI/IBHLIe TEII00OMEHHMKH C HEMOABMYKHOU U MOJIBUKHOM HacagkKaMu, ra30)KUAKOCTHBIC U ) KUJIKOCTHO-




JKMIKOCTHBIE"

4.1 OG1iue cBeIcHHS O TIEPErOHKE U PEKTU(DHUKAIIHH.

4.2 ®U3UKO-XUMHYECKHE CBOWCTBA OMHAPHBIX CMECeH.

4.3 OcobeHHOCTH ITPOLECCOB KUIEHUS U KOHACHCAIINN OMHAPHBIX CMECEH.

4.4 CymunbHble YCTaHOBKH, IOHSATHE O MPOLecce CYIIKU, (POPMBI CBSA3H BJIard ¢ MaTepuaioM.

Paznen Ne5 "CmecurensHble TETUIOOOMEHHUKH: KOHCTPYKIIUH, TIPHHITAIT ISHCTBHSA, PEKUMBI AKCIUTyaTauu"

5.1 OCHOBBI KUHETHKH U TUHAMHUKH CYIIKH.

5.2 O6opynoBaHue A5 HEpEMEILEHUS U pa3feneH s HEOAHOPOIHbIX kuAKocTel. [Tutarenu. IbmeouncTuTenbHbIE YCTPOICTBA.
Bpeirootaenurenu. KorgencaroorBoquuku. Cocypl U pe3epByapsl.

5.3 TennooOMeHHEIE U TEIIIOMACCOOOMEHHbIE YCTAHOBKHU: TEIIOBBIC IyHKTHI (OOMIICpHBIC); ITOIOTPEBATENIBHEIC,
KOH/JICHCALIUOHHBIE U XOJIOJUIIbHBIE, BBINAPHBIC, OPECHUTEIbHbIE, TUCTUISIIIMOHHBIE, peKTH(UKAIMOHHbIE, CYIIIIbHbIE H APYTHe
YCTaHOBKH.

5.4 MeTonpl MHTCHCU(HUKAITIN TeIUI00OMEHa.

Paznen Ne6 "TerutoBoi, THAPABINYECKU, MPOYHOCTHON pacueThl peKyNEePaTUBHBIX TEMIIO0OMEHHUKOB"
6.1 IlepcrieKTUBBI Pa3BUTHUS CYILIMIBHONW TEXHUKH.

6.2 CymuniabHasi TEXHUKA B CHCTEME 3alUThl OKPYKatolei cpepl.

6.3 PanmonanbHble CXeMBbI UCIIOIB30BaHMsI BTOPUYHOTO TEIUIa.

6.4 KoHCTpYKIIMH BBITIAPHBIX aIapaTos.

Pazgen Ne7 "UcnapurensHble, ONPECHUTENBHBIC, BBIIAPHbBIE H KPUCTATH3ALMOHHbBIC YCTAHOBKHY; IIPHHITHI 1eHCTBHIA"
7.1 TexHuko-3KOHOMHYECKHUE MoKazaTenu MBY.

7.2 TernoTeXHOIOTHUECKHE BEIOPOCHI.

7.3 BelnapHble YCTAHOBKH B CX€MaX OYUCTKH CTOYHBIX BOJ.

7.4 OxpaHa TpyJAa ¥ MPOTHUBOIOXKApHAsi TEXHUKA MPH PEKTU(DUKALIUH.

Paznen Ne§ "OcHOBHBIE KOHCTPYKIIMY aNapaTOB, TEIUIOBBIE CXEMBI U YCTaHOBKH"

8.1 Ileperonka B mporeccax 00e3BpeKUBAHUS IPOMCTOKOB.

8.2 Terui000MEHHUKH — YTHIIN3aTOPBI JUISl HCIIOJIb30BAHUS TEIIOTHl BEHTWISALIMOHHBIX BHIOPOCOB.

8.3 KoHCTpyKIMH peKynepaTHBHEIX TEINIOOOMEHHUKOB (TpyO9aTHIX, KOXKYXOTPyOUaTHIX, IUTACTHHYATHIX, CIINPATBHBIX).
8.4 PexynepaTHBHBIE allapaTsl IEPHOIIMUECKOTO ASHCTBHUS; UX TEIUIOBBIC OanaHChl, TpaUKN TeMIIepaTyp U Harpy3KH.

Paznen Ne9 "®uznko-xuMH4eCKHe U TePMOIMHAMHUYECKHE OCHOBBI IIPOIIECCOB BBINAPUBAHUS M KPUCTATIIM3AINH; OCHOBEI
TEIJIOBOTO pacyeTa"

9.1 TemnoBble TPYOBI ¥ TEPMOCU(OHBI; 001ACTh UX MPUMEHEHHUS.

9.2 PerenepaTuBHbIE TEIIIOOOMEHHBIE aNIapaThl M YCTAHOBKH. ATIIApaThl ¢ HEIIOBHKHOM HAca/IKOM U MOABMKHOH HACaIKOH.
9.3 PoTopHBIe armaparsl, ¢ KUITIIIAM CIIOeM, C aKTUBHOHM HACaJKOH, KOHTaKTHBIC.

9.4 OcobeHHOCTH TETIIO0OMEHA, TEMITEPaTyPHBIE PEXHUMBI, IIOJSI TEMIIEPaTyp.

Paznen Nel10 "Ieperonnsle 1 peKTH(HUKAMOHHBIEC YCTAHOBKH; KOHCTPYKIUH M IIPUHINUII ACHCTBHS annaparos; GpU3NKo-
XAMHYECKHUE U TePMOIUHAMIYECKIE OCHOBEI IIPOIIECCOB MEPETOHKH U peKTH(UKAIUH"

10.1 TennoBoit pac4yeT pereHepaTUBHBIX TEINIOOOMEHHHIKOB.

10.2 MeTouka pacueTa arnraparoB ¢ KUIISIIMM CI0EM.

10.3 Ha3nauenue u BUIBI 00e3BokuBaHUA. O0ONacTH IPUMEHEHHS CYIIKH.

10.4 MatepuanbHBIi U TEINIOBOH OalaHChl KOHBEKTHBHBIX CYIIMUIBHBIX YCTAaHOBOK.

Pa3men Nell "da3oBble tuarpaMMBI COCTOSIHUS CMecei )KHUIKOCTEH: OCHOBBI KHHEMaTHKU MacCOOOMEHa; MaTepHAIBHBIN 1
TEIUIOBOM pacueT yCTaHOBKH"

11.1 TenmnoTexHONIOTUYECKHE CXEMBI YCTAHOBOK.

11.2 TToctpoenue mporiecco cymiku B h-d nuarpamme.

11.3 AnmapaTypHO-TEXHOJOTHYECKOE 0(hOpMIICHUE MPOIIECCOB CYIIKH.

11.4 Cymka >KUAKOTEKYYHX, TBEPBIX, JUCIEPCHBIX, IEHTOYHBIX MATEPUAIIOB.

Paznen Nel2 "CymmnbHble yCTaHOBKH, TIOHSATHE O IPOLIECCE CYHIKHU, (POPMBI CBSI3H BJIarM C MaTEpHAJIOM, OCHOBBI KHHETHUKH U
JUHAMHKHA CYIIKH, TPHHIIUITHAIBHBIE CXeMbI ¥ KOHCTPYKIINH CYIIMIBHBIX YCTAHOBOK"

12.1 CmecuTenbHbIE TEIULIOOOMEHHBIE allapaThl U YCTAHOBKU: KOHICHCATOPBI CMEILICHHUS, CKpyOOephl oJIble U HacaIouHbIe,
KOH/IMIIMOHEPEI, rpaJupHu. KoHCTpyKIMY amnmaparos.

12.2 AnnabaTHble yCTAaHOBKH, HCIIAPUTENH € THAPO(POOHBIM TEINIOHOCHTENIEM, 0apOOTaKHO-TICHHBIE YCTAaHOBKH, YCTAHOBKH C
HOTPYKHBIMH ropenkamMu. KoHCTpyKImu anmaparos.

12.3 MarepuasibHble U TEII0BbIe OanaHchl. MeTObl U alrOpUTMBI pacueTa amnmnaparos.

12.4 KoHBeKTHBHAsI CyIIKa.

Pazgen Nel3 "TemtoBoii 6anaHc KOHBEKTHBHON CYIIMIBHONM YCTaHOBKH, IOCTPOEHHE Mpoliecca CyIKy B h-d quarpamme BiakHOTO
rasza"

13.1 TemmoBoii, KOHCTPYKTHBHBIH U IIOBEPOYHEI pacdeThl TEINTI00OMEHHHUKOB.

13.2 OCHOBHBIE 3JIEMEHTHI U y3JII TEINIO0OMEHHHUKOB.

13.3 'mapaBnuyeckuii pacueT anmnaparos.




13.4 CxeMsl BBIIAPHBIX YCTAHOBOK C amllapaTaMy MOBEPXHOCTHOTO THIIA: IPIMOTOYHBIE, IPOTUBOTOYHBIE, CMEIIAHHEIE,
HENPEPHIBHOIO U IIEPUOJUYECKOrO NEUCTBHSA; C KOHIACHCATOPOM, C IPOTUBOJABIEHUEM, C yXYIIIEHHBIM BAKYYMOM, C TEIUIOBBIM
HACOCOM.

Paznen Nel4 "TennooOMeHHUKH-YTUIN3aTOPHI ATl UCIIOIB30BAHUS TEIUIOTHl BEHTHIIIIUOHHBIX BEIOPOCOB, OTPaOOTaHHOTO
CYLIMJIBHOI'O areHTa, HU3KONOTEHIHAIBHBIX BTOPUYHBIX SHEPropecypcos"

14.1 BeimapHble yCTaHOBKH: afxnabaTHBIC, C KOHTAKTHBIMU HATPEBATEISIMU W TIOTPYKHBIMH TOpPEITKaMH.

14.2 Cxemsl oporpesa pactBopa. ONTUMAIBHOE YUCIIO CTYNICHEH YCTaHOBKH.

14.3 CenapaTopsl U OpBI3TOOTICIIUTENH.

14.4 MarepualibHBIN OaaHC, OTpeIeieHue KOTHIeCTBa BHITApEHHOHN BIIard M KOHIICHTPAITUH PacTBOPa; TEIUIOBON pacueT
MHOTOCTYNEHYATOH BhIMApHO# ycTaHoBKH (MBY).

Pasznen Nel5 "OcHOBHBIE KOHCTPYKITUHM, IPUHINI AEHCTBHS, OCHOBBI pacyeTa ¥ MoA00pa CTaHJapTHOTO 000py10BaHNS;
BCIIOMOTaTeNbHOE 000pynoBanue"

15.1 Pacnionaraemasi u mose3Hast pa3HOCTU TEMIIEpaTyp.

15.2 AzeoTpomnHble CMECH.

15.3 Juctumsims.

15.4 lnarpamma COCTOSIHUS t-y-X M AUarpaMma paBHOBECHS y-X OMHapHBIX cMeceil. [Iporecchl B peKTH(HKAIMOHHBIX YCTaHOBKAaX
U UX U300pa’keHue Ha t-y-X U y-X Auarpammax.

15.5 Jlebnermanus u pekTudUKAIS.

15.6 CxeMbI peKTH(UKAIMOHHBIX YCTAaHOBOK IS TBOMHBIX M TPOMHBIX cMeceil. DKCTpaKTUBHAS peKTH(HUKAINS.

15.7 KoHCTpyKIIUS TapenbuaThiX, CHTYATHIX H HACAAOUHBIX KOJIOHH. ONpeiesieHne Yicia Tapelok B KooHHe. Briustaue
(I1erMoBoro uyciIa Ha SKOHOMUKY IpU MIPOESKTHPOBAHUH U IKCILTYyaTA[MU KOJIOHHBI.

15.8 TermnoBoit 6anaHc peKTH(HUKANOHHBIX YCTaHOBOK.

15.9 IlpuHuMnuanpHble CXEMbI U KOHCTPYKIUH CYIIHIBHBIX YCTaHOBOK

15.10 TennoBoii 6anaHc KOHBEKTMBHOM CYIIMIBHON yCTaHOBKH, OocTpoenue B H-d auarpamme Bia)XxHOTO BO3oyXa

15.11 Pacuer 1 BBIOOp CTaHIAPTHOTO OCHOBHOT'O U BCIIOMOTaTEIEHOTO 000PYA0BaHHSI.

15.12 OcHOBHBIE KOHCTPYKIINH, TIPHHIIHIT ISHCTBHSA, OCHOBHI pacdeTa U mogdopa CTaHAApPTHOTO 000PYXIOBAHIS; BCIIOMOTaTEIEHOTO
o0opyaoBaHusl.

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEICTB

Ortuets! o mabopatopHeIM pabotaM, KypcoBoii mpoekT, 3K3aMeHAI[OHHBIE BOIPOCH.

7. YHEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

7.1. PexoMenayemas JIuTeparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, 3arnaBue W3narenscrBo, | Kon-Bo On. agpec
JI1. | WBanoB B.JI., |TemmooOMeHHBIE anmapaTsl B CHCTEMBl | MockBa: 30
1 |JIeontbeB OXJIQXKIEHUS Ta30TypOUHHBIX U MamunocTpoeHu
A, KOMOHWHHUPOBAHHBIX YCTaHOBOK: e, 2006
Manymux Y4eOHUK JUIS BY30B
9.A., Ocumnos
M.,
JleoHThEB
AL
JI1. | baknacToB [IpompbIneHHbIE Mockaa: 105
2 |AM. TEIIOMacCOOOMEHHBIE MTPOLIECCHI U OHeproaromusaa
YCTaHOBKH: YUEOHHK I BY30B T, 1986
7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTODBI, 3ariaBue H3paTenbcTBO, Koi-Bo D11 azmpec
JI2. | lanumnos BropuuHsie sHEpropecypchl. Bparck: bpl'Y, 98
1 |O.JL, TemmomaccooOMeHHOE 000pyI0BaHUE 2004
@ensera B.H. | mpeanpusatuii: Yue6HO-MeTOIUECKOE
nocobue
JI2. | ®enseBa [TpompInieHHBIC Bparck: bpI' TV, 38
2 |B.H., ®enser | TemnoMaccooOMEHHBIC TPOIIECCH U 2001
AA, ycraHoBKH. Pacder GapabanHoH
[anunos CYIIMUJIBHOW YCTaHOBKHU JJIsl CYILKH
O.JL CBHIMyYHX MaTepuaioB: Y4eOHo-

METOAUYCCKOC rmocooue




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"

31 | DnexrponHas oubimoreka bpl'yY

http://ecat.brstu.ru/catalog

32 | DnexTpoHHO-OMOMMOTEYHAs cucteMa «V3maTenpcTBO

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 | UCC "Kogekc". MHpOpMaLIMOHHO-CIIPAaBOYHAs CUCTEMA
7.3.2.2 | CnpaBouHo-1paBoBas cuctema «Koncynprant ITmrocy
7.3.2.3 | «YHuBepcureTckas 0ubnanoreka online»
7.3.2.4 | Hayunas snextponHas 6udnmoreka eLIBRARY.RU
7.3.2.5 | HanmoHanbHas snekTpoHHas oudianoreka HOb
7.3.2.6 | YauBepcutetckas undopmamurontnas cucrema POCCHUA (YUC POCCHA)
7.3.2.7 | UudopmaronHas cucrema "EnuHoe OKHO JOCTyna K oOpa3oBaTelbHBIM pecypcam”
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,
HOHOJ’[HI/ITCHBHOZ
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:

JIEKIHH,
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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