MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

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

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXIAIO
OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte
Ceptudukar: 6FC632A3C216BI9FFDAOF5EADC52C05FE
Rorcramenon. o 2652004 no 16.06.2025 E.N.JTykoBHHKOBa

13 mas 2024 .

PABOYAS ITPOI'PAMMA IUCIHHTUTIJINHBI

b1.B.13 TemiomaccooOMeHHOe 000py10BaHNEe NPEANPUATHI
3akperieHa 3a kabeapoii  JHepreTHKH

VYueOnsiii iian  bs130301 24 TITO.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 00ydyeHuss  3a04Has
OO6mmas TPy 10€MKOCTh 73ET

Buasl KoHTpOIIS HA Kypcax:
KypcoBoli npoekr 2, Dk3aMeH 2

Pacnpene.ueﬂne Jac0B JUCHUIIJIUHBI IO KypcaM

Kypc 2
Hroro
Bup 3ansatui vI PII
Jlexuuun 6 6 6 6
JlabopatopHbie 4 4 4 4
[Ipaktuueckue 8 8 8 8
B tom uucne uHT. 4 4 4 4
B ToMm uncie B hopme 12 12 12 12
IIPaKT.MOATOTOBKH
Hroro ayp. 18 18 18 18
KonraxtHasg paborta 18 18 18 18
Cawm. pabota 225 225 225 225
Yacsl Ha KOHTPOJb 9 9 9 9
Hroro 252 252 252 252
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[Iporpammy coctaBui(n):
acc., Kuocun Baoum Bnaouciasosuuy

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

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

HanpasiyieHuto nmoarotoBku 13.03.01 TemnosnepreTika u TeroTexHuka (mpruka3 Munobpuayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

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

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

JHepreTuKn

ITpotokon ot 21.03.2024 Ne 7
Cpok neiictBus mporpaMmsl: 2024-2027 y4.T.

3aB. xadenpoit bymaros FO.H.

IIpencenarens MK® crapmmii npenogosarens Jlatymkuna C.B. 26.04.2024 Neg
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
No peructpanun 42
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Buzuposanue PII/l n/is1 McioJiHEHUsI B 04epeIHOM y4eOHOM roay

[Ipencenarens MK®
2025 .

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

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

2026T.

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

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

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

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

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

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

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

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

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

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

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

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.13

2.1

TpeOoBaHus K NpeJBAPUTE/IBLHON NOATOTOBKE 00y4aI01erocs:

2.1.1

HcTouHUKH TEII0CHAOKEHMS

2.1.2

TemnomaccooOMeH

2.13

dusuka

2.14

Teopem!{ecxaﬂ U IpUKJIaJHass MCXaHuKa

2.2

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

221

OxpaHa OKpyKaroIeil cpebl Ipu paboTe TEIIOIHEPTeTUIECKUX 00BEKTOB

222

HO}IFOTOBK& K IIpoHeaype 3alllUThI U 3alllUTa BBIHchHOfI KBaJTI/I(I)I/IKaLII/IOHHoﬁ pa6OTLI

223

IIponsBoncTBeHHAS (MIPEATUILIOMHAS) TIPAKTHKA

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

(MOJIY.JIsT)

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

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

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

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

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

TETIIORJICKTPOLICHTpAIeH.

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

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

B pe3yabTaTe 0CBOCHUNA JUCHUIITIMHBI 06yqalo1uuﬁcn JOJI2KCH

31

3HaTb:

3.1.1

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

3.2

YMmeThb:

321

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

33

Baangern:

33.1

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

4. CTPYKTYPA 1 COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)

Kon

Bun HaumenoBanue pa3aeoB u | Cemectp / | Yacos | Kommneren- | Jluteparypa | Uurte | [Ipumeuyanue
3aHATHA | 3aHATHSA Tem Kypc UM PAKT.




Pazgen | Pa3zgen 1. OcHOBHBIE BHABI M
KJIaccupukanus
TeNnJ0Maccoo0MeHHOr0
00opynoBaHuUS
NPOMBILILJIEHHBIX
NpeAnpUATHI

1.1 Jlex IIpouecchr: HarpeBaHue, 0,3 IK-1 TIK-3 JIT.1 0,3 JIeKIUs-
OXJIAXK/ICHUE, KUIIEHHE JI1.2J12.3 oecena K-
cyOnuMarnysi, BelllapuBaHue, 21032 1.1; I1IK-1.2;
KOHJICHCAIIHS, UCTIAPEHUS, I1K-1.3; TIK-
IJIaBJICHUE, CYIIKa, 3.1
paszaenenue; ux
Termo(pU3MYecKas CyIHOCTb,

MIPHUHIHITBI pacyeTa.
TemnooOMeHHBIE anmapaTsl 1
UX KJaccu(UKaIMs: Mo
crmoco0y TermioooMeHa
(pexynepaTHBHEIE,
pereHepaTuBHBIE,
KOHTaKTHBIE); TI0 BpEMEHH
JICHCTBUS; 10 HA3HAYCHUIO.

1.2 Jlex TermoBbie TpyOBI U 0,3 IK-1 TIK-3 JI1.1 0,3 JIEKIUS —
TepMOCHU(OHBI, 3KEKTOPHI, JI1.2J12.3 6ecena I1K-
BUXPEBBIE TPYOBDI. 2122 1.1; TIK-1.2;
TermmooOMeHHbBIE U IT1K-1.3; TIK-
TETIOMacCOOOMEHHbBIE 3.1
YCTaHOBKHU: TETJIOBBIE TTYHKTHI
(OoiinepHbIe);

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

1.3 Cp [ToaroroBka K MpakKTUYECKUM 15 ITK-1 ITK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H 2.2 1.2; IIK-1.3;
9K3aMEHY 2132 TIK-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

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

2.1 Jlex TermmoHOCHTEN: OCHOBHBIC 0,3 [TK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
CBO¥CTBA, 001aCTH JI1.2J12.3 1.2; I1IK-1.3;
PalMOHATIBHOTO IPUMEHEHHUS. 2122 [K-3.1

2.2 Cp [ToaroroBka Kk MpaKTUYECKUM 15 ITK-1 TIK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H 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 |Pazgen 3. PekynepatuBHbie

TeI1000MeHHUKHU
HeNpepbIBHOIO U
MepHoOANYECKOro el cTBUs




3.1

Jlex

Kpatkwuit 0630p u posb
OTCUCCTBCHHBIX YUCHBIX B
Pa3BUTHU TPOMBIIUICHHBIX
TEIIOMAacCOOOMEHHBIX
YCTaHOBOK.

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

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

PexynepaTtuBHbIE anmapatsl
MEPHOMIECKOTO ACHCTBHUS; UX
TETJIOBBIE OalaHCHI, TPAaHKA
TEeMIIepaTyp U Harpy3KH.
MeTtonb! HHTEHCH(DUKAIMT
TEMI000MeHa.

TermnoBsie TPYOBI 1
TepMOCHU(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 NpaKTU4ECKUM
paboTaM,KypcoBOMY MPEKTY H
9K3aMEHY

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

Paznen

Pazpnean 4. PerenepaTuBHble
TeNnJI000MEeHHUKH C
HeNOJABHMKHOM U MOJABHKHOK
HACaJKaMH,
ra3o:KuJAKOCTHbIE U
JKHIKOCTHO-KHIKOCTHBIE

4.1

Jlex

PereneparuBHsbie
TEIIO0OMEHHBIE aInapaThl U
YCTaHOBKH. ANIaparsl ¢
HEIOJIBYDKHOM HacaJaKoOU U
HOJBMKHOM HacaJKoOM.
Poropnsie anmapartsl, ¢
KHUIIAIIAM CJIOEM, C aKTHBHOM
HacaJKoM, KOHTaKTHBIC.
ITepcrieKkTHBBI pa3BUTHS
pereHepaTUBHBIX aIlaparos.

0,3

IK-1 TIK-3

J1.1
JI1.2J12.3
01022

0,1

JIEKLUS —
6ecena I1K-
1.1; TIK-1.2;

TIK-1.3; TIK-

3.1

4.2

Jlex

Oco0EHHOCTH TEII000MEHa,
TeMITePaTypHBIC PEIKUMBI, OIS
TeMIIeparyp, TeIIOBOM pacyeT
pereHepaTHBHBIX
TEIIO00OMEHHUKOB.

MerToanka pacyueTa anmapaToB
C KHISIIUM 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

CBoiicTBa BIaKHBIX
MaTepHaioB Kak 00bEKTOB
cymku. O611re CBeJeHUs 0
nporecce cyuku. Kuneruka
cymky. JInHaMuKa CYIIKH.
MartepuanbHblil U TEIUIOBOR
0anaHCchl KOHBEKTUBHBIX
CYLIWIBHBIX YCTaHOBOK.
TennoTeXHOIOTUYECKUE CXEMBI
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 CyLIKU 0,2 | IIK-1TIK-3 J1.1 IK-1.1; [IK-
B h-d nuarpamme. JI1.2J12.3 1.2; TIK-1.3;
ArnmnaparypHo- 21032 IIK-3.1
TeXHOJIOTHUeCKoe oopMireHne
MIPOLIECCOB CYIIKH.

Cynika >KUJKOTeKYYHX,
TBEPJIBIX, JUCIIEPCHBIX,
JIEHTOYHBIX MaTEPHAJIOB.
ITepcrieKkTHBBI Pa3BUTHS
CYIIWILHON TEXHUKH.
CymmibHasi TEXHUKA B
CHUCTEME 3alIUThl OKpYXKarollen
cpebl.

4.5 Cp [ToaroroBka K MpaKTUYECKUM 15 IK-1 TIK-3 JI1.2J12.1 IK-1.1; TTK-
paboTaM,KypcoBOMY MPEKTY H 2.2 1.2; TIK-1.3;
9K3aMEeHy 2132 ITK-3.1

4.6 DK3amMeH 0,5 IK-1 I1K-3 JI1.2 TIK-1.1; TIK-

21092 1.2; TIK-1.3;
MK-3.1
Pazgen |Paspen 5. CmecurtenbHble
TEeNJI000MeHHUKH:
KOHCTPYKIIUH, MPUHIUII
el CTBUS, Pe:KUMBI
IKCIIyaTAUH

5.1 Jlex CMecHuTeabHbIe 0,3 IIK-1 IIK-3 JI1.1 TIK-1.1; TIK-
TEMJI000MEHHBIE armapartsl U JI1.2J12.3 1.2; IIK-1.3;
YCTaHOBKH: KOHAECHCATOPBI 21032 TIK-3.1
CMeEIIeHUs, CKpyOOephI mobIe
Y HACaJI0YHEIE,

KOHIUIIMOHEPHI, TPATUPHHU.
Konctpykuuu anmapaTos.

5.2 Jlex AnunabaTHbIE yCTaHOBKH, 0,1 [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
HcnapuTeny ¢ TUAPOoPOOHBIM JI1.2J12.3 1.2; [IK-1.3;
TETIOHOCUTETIEM, 21032 TIK-3.1
6ap0O0TaXKHOTICHHBIE
YCTaHOBKH, YCTAaHOBKH C
MOTPY>KHBIMH TOPEJIKAMH.

KoHcTpykiuu anmaparos.

5.3 Jlex MartepuanbHbIE U TEIUIOBbIC 0,1 ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
OamaHcel. MeToabl 1 JI1.2J12.3 1.2; I1IK-1.3;
aNrOPUTMBI pacyera 2132 TTK-3.1
armnaparos.

KonBexTrBHas cymika.

54 Cp IlonroToBka K NpakTU4EeCKUM 15 IIK-1 IIK-3 JI1.2J12.1 IIK-1.1; IIK-
paboTamM,KypcOBOMY MPEKTY U 2.2 1.2; [IK-1.3;
9K3aMEHY 2132 TIK-3.1

5.5 DK3ameH 0,5 ITK-1 TIK-3 JI1.2 ITK-1.1; TTK-

2122 1.2; 1IK-1.3;
TK-3.1
Paszmen | Pasmen 6. TenJioBoid,
THAPaBINYECKHI,
NPOYHOCTHOI pacyeThl
peKynepaTuBHbIX
TeNnJ1000MeHHUKOB

6.1 Jlex TernoBoii, KOHCTPYKTHBHBINA U 0,1 ITK-1 TIK-3 JIT.1 TIK-1.1; TIK-
IIOBEPOYHBII pacueThbl JI1.2J12.3 1.2; IIK-1.3;
TEII00OMEHHUKOB. 2122 IIK-3.1
OCHOBHBIC AJIEMEHTBI U Y3JIbI
TETUI00OMEHHUKOB.

6.2 Jlex I'uopasnuyeckuit pacuer 0,1 [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
anmaparos. JI1.2J12.3 1.2; I1IK-1.3;
AnmnapaTbl ¢ pa3BUTHIMU 2122 [K-3.1

[TOBEPXHOCTSIMHU TEIIOOOMEHa,
CIIOCOOBI MX M3TOTOBJIEHHS.




6.3 Cp IlonroToBka K MpakTU4ECKUM 20 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; [IK-
paboTaM,KypcoOBOMY MPEKTY U J2.2 1.2; TIK-1.3;
3K3aMEHY 21032 IIK-3.1

6.4 Ok3ameH 0,5 IK-1 IIK-3 J1.2 0 IK-1.1; TIK-

21032 1.2; TIK-1.3;
[K-3.1
Paznen | Pa3zmen 7. UcnapuTesibHBIE,
ONpecHUTEeIbHbIE, BbITIAPHBIE
U KPUCTATU3ALHOHHbIE
YCTAHOBKH; NPUHLMIT
aeficTBUS

7.1 Jlex dusndecKkue OCHOBBI 0,1 ITK-1 ITK-3 JI1.1 0 ITK-1.1; TIK-
IIPOLIECCOB BBINTAPUBAHUS. JI1.2J12.3 1.2; IIK-1.3;
CBo¥iCTBa pacTBOPOB. 21022 MK-3.1

7.2 Jlex CxeMbl BBIIAPHBIX YCTAaHOBOK € 0,1 ITK-1 IIK-3 JI1.1 0,1 KpYTJIBIi
armaparaMiu IOBEPXHOCTHOTO JI1.2J12.3 CTOI
TUIA: IPIMOTOUHBIE, 01022 (muckycceus)
MIPOTUBOTOYHBIE, CMELIAHHBIE, TIK-1.1; TIK-
HETPEPHIBHOTO U 1.2; TIK-1.3;
HEPUOIUIECKOr0 AEHCTBUS; C IK-3.1
KOHJIEHCATOPOM, C
MIPOTUBO/IABJICHUEM, C
YXYALIEHHBIM BaKyyMoM, ¢
TETUIOBBIM HACOCOM.

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

7.4 OKk3aMeH 0,5 IK-1 IIK-3 JI1.2 0 IK-1.1; TIK-

2122 1.2; TIK-1.3;
MK-3.1
Pasnen | Paszmea 8. OcHoBHBIC
KOHCTPYKIIMH annaparos,
TemJIo0BbIe CXeMbI H
YCTAHOBKH

8.1 Jlex CxeMBbl oI0TpeBa pacTBoOpa. 0,1 IK-1 TIK-3 JI1.1 0,1 KpYTJIBIiA
OrnTumMalbHOE YUCIIO0 CTYTIEHEH JI1.2J12.3 CTOJ
YCTaHOBKH. 0102 (muckycens)
PanuoHanbHbIe CXEMBI TIK-1.1; TIK-
WCII0JIb30BaHUS BTOPUYHOTO 1.2; I[IK-1.3;
temuia. KoncTpykuuu [K-3.1
BEITTAPHBIX aIIapaToB.

8.2 Cp [ToaroroBka K NpakTUYECKUM 15 [K-1 IIK-3 JI1.2J12.1 0 TIK-1.1; IIK-
paboTam,KypcOBOMY MPEKTY U 2.2 1.2; TIK-1.3;
9K3aMEHY 21092 TIK-3.1

8.3 OK3amMeH 0,5 IK-1 IIK-3 JI1.2 0 IK-1.1; TK-

2122 1.2; 1IK-1.3;
MK-3.1

Pazgen | Pa3gen 9. ®usuko-

XHMHYeCcKHe U

TepMOIMHAMHYECKHE OCHOBBI

NpoLEeccOB BHINAPHBAHMS U

KPUCTAIU3ALHUH; OCHOBBI

TeNnJIOBOIro pacyera

9.1 Jlex DOUBNKO-XUMHUYECKHE U 0,1 ITK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
TEPMOJUHAMUYECKHE OCHOBBI JI1.2J12.3 1.2; I[IK-1.3;
Tpoliecca BbIITAPUBAHUS 1 2132 TTIK-3.1
KpHUCTAJLTH3AIIHH.

9.2 Jlex MarepuaibHbIii OanaHe, 0,1 ITK-1 ITK-3 JI1.1 0,1 KpyTJIIbId
OIIPENIECIICHAE KOJINYECTBA JI1.2J12.3 CTON
BBITIAPEHHOM BJIarv U 2132 (auckyceus)
KOHIIEHTpaIlU! PacTBOpPA; IK-1.1; TTK-
TEIJIOBOM pacyer 1.2; I1IK-1.3;
MHOTOCTYIIEHYaTO} BbIIApHOH MK-3.1

ycraHoBku (MBY).




9.3 Jlex TennmoTexHoNIOrUYECKHE 0,1 IK-1 TIK-3 JI1.1 0 TIK-1.1; IIK-
BBIOpOCHL. BrinmapHbie JI1.2J12.3 1.2; TIK-1.3;
YCTaHOBKH B CX€MaX OYHUCTKH 2102 [K-3.1
CTOYHBIX BOJI.

9.4 IIp TennoBoii pacuer 3 IK-1 I1K-3 JI1.2J13.1 0,4 Pa6ora B
TPEXKOPIYCHOM BBIIApHON 2132 MaJbIxX
yCTa-HOBKH. rpynnax ITK-

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

9.5 Cp [ToaroroBka K MpaKTUYECKUM 15 ITK-1 TIK-3 JI1.2J12.1 0 ITK-1.1; TTK-
paboTaM,KypcoOBOMY MPEKTY U J12.2 1.2; [IK-1.3;
JK3aMEeHy 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
Pazgen | Pazmen 10. [leperonnsie u
pexTuUKANMOHHbIE
YCTAHOBKH; KOHCTPYKIHH H
NPUHIU 1eCTBUSA
annaparos; ¢puznko-
XHMHYeCKHe U
TepMOJIMHAMHMYECKHE OCHOBBI
NPOLeCcCOB MePeroHKu 1
pexTuduUKa—INHU

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

U peKTH(PUKALTUH. JI1.2J12.3 1.2; [IK-1.3;
21022 [K-3.1

10.2 Jlex DH3MKO-XUMHYCCKHE CBOMCTBA 0,1 [IK-1 I1K-3 JI1.1 0 IIK-1.1; TIK-
OMHApPHBIX cMeceH. JI1.2J12.3 1.2; I1IK-1.3;
Oco0eHHOCTH TPOLIECCOB 2122 MK-3.1
KUIICHUS U KOHAEHCAIUU
OMHAPHBIX CMeCeH.

10.3 Jlex A3eoTporHbIe CMECH. 0,1 ITK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
Juctumsims. JI1.2J12.3 1.2; I[IK-1.3;

21022 [K-3.1

10.4 Cp [ToaroroBka Kk MpaKTUYECKUM 15 ITK-1 TIK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcOBOMY MPEKTY 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 |Pazgen 11. ®a3oBbie

AUATPaAMMbI COCTOSTHUS

cMeceH JKMIKOCTeH: OCHOBBI

KHHEMATHKH MacCcOo0OMeHa;

MaTepHaJIbHBII U TENJ10BOI

pacueT yCTAaHOBKHU

11.1 Jlex Juarpamma cocTosiHUSA t-y-X U 0,1 IK-1 I1K-3 JI1.1 0,1 JIeKIHSA-
Juarpamma paBHOBECHS Y-X JI1.2J12.3 oecena ITK-
OouHapHBIX cMmeceil. [Tporeccht 21032 1.1; TIK-1.2;
B PeKTU(HUKAINOHHBIX IK-1.3; TIK-
YCTaHOBKAX M UX M300pakeHue 3.1
Ha t-y-X U y-X AHarpammax.

Hednermanms u
pexTuduKaIys.

11.2 Jlex CxeMbl peKTU(PUKAITUOHHBIX 0,1 ITK-1 IIK-3 JI1.1 0 TIK-1.1; TIK-
YCTaHOBOK JJIsi IBOMHBIX U JI1.2J12.3 1.2; I1IK-1.3;
TPOUHBIX CMECEH. 01022 IK-3.1

DKCTpaKTUBHAs
peKTHdUKAITHSL.




11.3 Jlex KoHncTpykuus Tapenbyarsix, 0,1 IK-1 TIK-3 J1.1 0 IK-1.1; [IK-
CUTYATBIX M HACATOYHBIX JI1.2J12.3 1.2; I[IK-1.3;
kosoHH. OmnpeneneHne yucia 21032 IIK-3.1
TapesoK B KOJOHHe. BiusHaue
(ermoBoro uncia Ha
9KOHOMMKY IIPH
MIPOSKTUPOBAHUH U
9KCIUTyaTalli KOJOHHBI.

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

11.5 Jlex Oxpana Tpyna u 0,1 MK-1 TIK-3 JI1.1 0 MK-1.1; TIK-
MIPOTUBOMIOKAPHAS TEXHUKA JI1.2J12.3 1.2; [IK-1.3;
MIPU PEKTU(DHKAIHN. 21022 [K-3.1
[Teperonka B npoueccax
00e3BpeKUBaHHS TPOMCTOKOB.

11.6 Cp IlonroToBka K NpakTU4ECKUM 14 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; [IK-
paboTam,KypCOBOMY MPEKTY U J2.2 1.2; TIK-1.3;
3K3aMEHY 21092 IIK-3.1

11.7 DKk3aMeH 0,5 IK-1 TIK-3 J1.2 0 IK-1.1; T[IK-

2122 1.2; [IK-1.3;
[K-3.1
Pazgen | Pazgen 12. CymujbHble
YCTAHOBKH, MOHSITHE 0
npouecce Cyliku, (popmbl
CBSI3U BJIATH C MATEPUAJIOM,
OCHOBbI KHHETHKH U
TUHAMHUKH CYIIKH,
NPUHIUNHAIbHbIE CXeMBbI U
KOHCTPYKIMY CYIIMJIBHBIX
YCTAHOBOK

12.1 Jlex CymnibHbIE YCTaHOBKH, 0,1 ITK-1 ITK-3 JI1.1 0,1 JICKIHUS -
MIOHSTHE O MPOLIECCE CYILKH, JI1.2J12.3 6ecena [1K-
(hopMBI CBSI3U BJIaru ¢ 2132 1.1; [IK-1.2;
MaTepHaJIOM. ITK-1.3; TIK-
OCHOBBI KHHETHKHU U 3.1
JUHAMUKH CYIIKU.

12.2 Jlex [IpuHIMNMAaIbHBIE CXEMBI U 0,1 [1K-1 I1K-3 JI1.1 0,1 JIEKIIUS-
KOHCTPYKIIUH CYIIMIIBHBIX JI1.2J12.3 oecena ITK-
YCTaHOBOK 2122 1.1; [IK-1.2;

IK-1.3; TIK-
3.1

12.3 JIa6 Wzyuenwue npouecca 4 ITK-1 TIK-3 JI1.2J13.2 1 COTpYIHUYEC
KOHBEKTHUBHOM CYIIKH 21022 TBa B MJIBIX
BJIa)KHBIX MAaTE€PHUAIIOB rpynnax ITK-

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

12.4 IIp Pacuer 6apabannoii 3 [K-1 IIK-3 JI1.2J13.1 0,3 COTpYyIHUYEC
CYIIWIBHOW YCTAaHOBKH ISt 2122 TBa B MaJbIX
CYIIKH CHIITyYero Matepuaia (c rpymnmax
ncnoap3oBanuemM DBM). TITIK-1.1; [IK

-1.2; I[IK-1.3;
[K-3.1

12.5 Cp [ToaroroBka Kk MpaKTUYECKUM 14 ITK-1 TIK-3 JI1.2J12.1 0 ITK-1.1; TTK-
paboTaM,KypcoBOMY NPEKTY H J12.2 1.2; [IK-1.3;
JK3aMEHy 2122 MK-3.1

12.6 DK3aMeH 0,5 IK-1 I1K-3 JI1.2 0 TIK-1.1; TIK-

21022 1.2; TIK-1.3;

MK-3.1
12.7 KIT 0 IK-1 TIK-3 JI1.2713.1 0 IK-1.1; TIK-
2132 1.2; TIK-1.3;

IK-3.1




Paznen | Pa3zgen 13. TensioBoii 6ananc
KOHBEKTHBHOH CYIIHJIbHOM
YCTAHOBKH, MOCTPOEHHE
npouecca cymku B h-d
AuarpamMMe BJIasKHOIO ra3a
13.1 Jlex TennoBoii 6ananc 0,1 [IK-1 I1K-3 JI1.1 0,1 JIEKIIHS-
KOHBEKTHUBHOM CYNIMIIEHOM JI1.2J12.3 oecena ITK-
YCTaHOBKH, HocTpoenue B H-d 21032 1.1; TIK-1.2;
JIrarpaMMe BIaKHOTO BO3/yXa TIK-1.3; TIK-
3.1
13.2 Ilp Pacuer KOHBEKTHBHBIX 2 ITK-1 TIK-3 JI1.2J13.1 0,3 COTpYyIHUYEC
CYILIMJIOK. 21032 TBAa B MJIBIX
rpynnax ITK-
1.1; [IK-1.2;
IK-1.3; TIK-
3.1
133 Cp IlonroToBka K NpakTU4ECKUM 14 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; [IK-
paboTaM,KypcOBOMY MPEKTY U 2.2 1.2; TIK-1.3;
JK3aMEHY 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;
TTK-3.1
13.5 KII 0 ITK-1 TIK-3 JI1.2J13.1 0 TIK-1.1; TIK-
2192 1.2; TIK-1.3;
MK-3.1
Pazmen | Pazgen 14. Tensioo0MeHHMKH
-yTHJIM3aTOPBI ISl
HCMOJIL30BAHNS TEIIOThI
BEeHTWISIIMOHHBIX BHIOPOCOB,
0TPadOTAHHOIO CYIIMJILHOIO
areHTa,
HHU3KOMOTEHIHATbHBIX
BTOPUYHBIX JHEPropecypcoB
14.1 Jlex O6opyznoBanue ams 0,3 IIK-1 IIK-3 JI1.1 0,3 JIEKIIUS-
TepeMeILeHUs ¥ pa3/IeICHUs JI1.2J12.3 6ecena K-
HEOJHOPOJHBIX KUAKOCTEH. 21022 1.1; [IK-1.2;
[Murarenu. TIK-1.3; IIK-
[Is1eouncTuTETLHBIE 3.1
YCTpOMCTBA.
Bpeisrootaenureny.
KonnencaroorBoauuku.
Cocyibl ¥ pe3epByapshl.
14.2 Jlex TermnooOMeHHUKH — 0,3 ITK-1 TIK-3 JIT.1 0,3 JIEKIUsI-
YTHIIN3AaTOPBI [T JI1.2J12.3 oecena I1K-
HUCTIONB30BAHUS TETIOTHI 2132 1.1; TIK-1.2;
BEHTUJISILIMOHHBIX BBIOPOCOB. TIK-1.3; TIK-
3.1
14.3 Cp [ToaroroBka K MpaKTUYECKUM 14 [TK-1 ITK-3 JI1.2J12.1 0 TIK-1.1; TIK-
paboTaM,KypcoBOMY MPEKTY H J12.2 1.2; IIK-1.3;
9K3aMEHy 2122 [K-3.1
14.4 DK3ameH 0,5 ITK-1 TIK-3 JI1.2 0 TIK-1.1; TIK-
2192 1.2; [IK-1.3;
MK-3.1
Paznen | Pa3pea 15. OcHoBHBIE
KOHCTPYKIMH, IPUHLMIT
JelicTBUSI, OCHOBBI pacuera u
noadopa cTaHIapTHOIO
00opy1oBaHuS;
BCIIOMOTaTeJIbHOE
obopyaoBaHue
15.1 Jlex Pacder 1 BEIOOp CTaHAAPTHOTO 0,5 [TK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
OCHOBHOTO U JI1.2J12.3 1.2; I[IK-1.3;
BCIIOMOTaTEJILHOTO 2132 TTIK-3.1

00opyToBaHUSI.




15.2 Jlex OCHOBHbIE KOHCTPYKIIHH, 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 00OPYXOBAHMS,

BCIIOMOTATENILHOTO
000pyTOBaHUSI.

153 Cp [ToaroroBka K MpaKTUYECKUM 2 14 IK-1 TIK-3 JI1.2J12.1 0 IK-1.1; TTK-
paboTaM,KypcoBOMY NPEKTY H 2.2 1.2; TIK-1.3;
9K3aMEeHy 2122 MK-3.1

15.4 DK3aMeH 2 0,5 | IIK-1TIIK-3 JI1.2 0 IK-1.1; [IK-

21092 1.2; [IK-1.3;
IK-3.1

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYMIIaX) (CaMOCTOATEIHHOE H3YIEeHHE 00yJaroIIMHUCS HOBOTO
MaTepHuaina HOCPEACTBOM COTPYIHUYIECTBA B MaNbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
NPaKTHKOBATh HABBIKH COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOLIICHHS)

OﬁpaSOBaTCJ’ILHHC TEXHOJIOTHUH C UCIIOJBb30BAHUEM aKTUBHBIX MCTOJ0B 06y‘{CHI/Iﬂ (J'IeKI.II/IH - 6606,[[3.)

OO6pa3oBaTesibHbIE TEXHOJIOTHUH C UCIIOJIb30BAaHHUEM HHTEPAKTUBHBIX METOI0B 00yueHHs (KpyTJblil cTOM (IUCKYCCHS))

6. ©OH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 32 JaHUS

Jlabopatophas padota Nel "M3ydeHue nporiecca KOHBEKTUBHOW CYIIKH BIOKHBIX MaTepHaIoB"

KonTposbHbIE BOIIPOCHI 7151 CAMOIIPOBEPKHU:

1. Kaxoif TeXHOIOTHYIeCKUH Ipoliecc Ha3bIBaeTCs CYIIKOH?

2. Yro siByseTCs ABMXKYIICH CUIION TIpolecca CYIIKH?

3. YTo Ha3bIBAETCS CKOPOCTHIO CYILKU?

4. Yem ompenensieTcs CKOPOCTh CYHIKH B iepBoM nepuojie? Kak nHaue HazpIBaeTCs 3TOT nepu-o1 cymku? [lpu kakux ycnoBusx
CKOpPOCTh CYIIKH B TIEPBOM NEPUOJIE MOCTOSTHHA?

5. Uem ompezensercst CKOpoCcThb CYILIKH BO BTopoM nepuoze? Kak nHade Ha3bIBalOT 3TOT NEPU-O]] CYIIKU?

6. UTo Takoe paBHOBECHOE BJIArOCOAEP)KaHUE MaTepyaia U OT YEro 3aBUCUT ero BeauuuHa? YTo Takoe KpUTHYECKOe
BJIarocojepkaHune Marepuana’?

7. Yto Takoe OTHOCHUTENbHAsI BIaXKHOCTh BO3ayxa?

8. 1o moka3aHMsIM KaKuX PUOOPOB M KaK MOXHO HAWTH OTHOCUTEIHHYIO BJI&XKHOCTH BO3/IyXa, IOJB3YsICh ArarpaMmmoi Pam3una?

6.2. TeMbl NHCbMEHHBIX PadoT

KypcoBoii mpoekr:
Pacuer 6apabaHHOI CyMIMIBHON YyCTaHOBKH AJISl CYLIKH CBITYYUX MaTepHanioB

Ilens KypcoBoro mpoekra:
1. OcBOHTP U 3aKPEIUTh METOAUKY pacuéTa OapabaHHOW CYIIMIBHOM YCTAHOBKH JJISI CYIIKH CHITYYUX MaTePHAIIOB;
2. [To moTy4eHHBIM TaHHBIM HayYUThCSI BEIOMPATh THIT U KOHCTPYKIHIO OapaOaHHOW CYNIHIb-HOW YCTAaHOBKH.

3amanue:
Paccuntath, BHIOpATh THIT 1 KOHCTPYKIMIO OapaOaHHON CYIIMIBHON YCTAHOBKH JJISl CYIIKU CHITYYMX MAaTePUAIIOB.

Tlopsinok BeINONHEHNUSA:

J171st BBITIOJTHEHMS! KypPCOBOTO NPOEKTa 00yYaIOIMMCS BBIIAETCS MHANBHYaIbHOE 33/IlaHNE 110 pacyeTy 6apabaHHOU CyIIMIBHON
YCTAaHOBKHU IJI CYHIKU CBIITYYUX MAaTCPUAJIOB.

T'oToBBII KYpCOBOM IPOEKT CAAETCS MIPENOJaBaTEI0 Ha IPOBEPKY 3a 2 HEJENIU 10 Hadala 9K3aMEeHallMOHHOU ceccuu. Pe3ynbraTom
MIPOBEPKU MOTYT OBITh:

«JIOMYIIEH K 3aIlUTe;

«JIOMYIIEH K 3aIIUTe TT0ciIe TOPabOTKH IO 3aMEYaHUsIM;

«HE€ JOIIYNIICH K 3alIUTE».

Ecnu nocne npoBepku KypcoBOi MIPOEKT peKOMEHI0BAH MpenoaBaTeleM K 3all|Te, TO ClIeay-eT HOATOTOBUTLCS K €€ 3allluTe.

B citydae BBISBJICHUS MPH MPOBEPKE OMMOOK U HETOYHOCTEH, 00YyJaIONIHeCs JOMYCKACTCS K 3aIIUTe KypCOBOTO MPOEKTA TOIBKO
[OCIIE UX YCTPAHEHUSL.

B nocnennem cinydae TpebyeTcs nepenenaTh KypcoBOi MPOEKT B COOTBETCTBUH C MPEABSIBIsIe-MbIMU TpeOoBaHUsIMU. Ecin
KypCOBOH ITPOEKT HE peKOMEH/J0BaHa IIPETofaBareieM K 3aIluTe, TO Hocie nepepaboTku paboTa BHOB CAACTCS HA IIPOBEPKY.
be3 3ammTe! KypcoBOro mpoekTa 00ydJaromuecs He T0ITyCKaeTesl K caade 3K3aMeHa 110 JUCIUIT-JINHE.




3a1u1/1Ta KypCOBOT'O IMPOEKTAa MPONU3BOAUTCS B 4aChI, ONIPEACIICHHBIC B COOTBETCTBUU C paCl-CaHUEM 3aHATHI.
Ha 3amuTte KypCOBOI'O IPOCKTa 06yqa}0umeca B KpaTKOfI (I)OpMC n3jara€T OCHOBHBIC PE3YyJIb-TAaThl, IIOJTYYCHHBIC B X01€ €TI0
BBITIOJTHCHUS U MTPAKTUYCCKY0 3HAYNMMOCTD BBIIIOJJHCHHOT'O IIPOCKTA, OTBCYACT Ha BOSHUKIIUC B XOA€ 3allIlUTHI BOIIPOCHI.

PexomeHganmy 1o BBIIOJIHEHHUIO KYPCOBOTO IPOEKTA.

CTpyKTypa pacueTHO-TIOSICHUTEIBHOM 3aIHCKA MOKET BAPBHPOBATHCS B 3aBUCHMOCTH OT TEMBI KYpPCOBOTO IIPOEKTa, HO B 00IIeM
ClTydae OHa COCTOHT M3 CIEAYIOIINX JacTel M pa3ielioB:

1)TUTYnBHBI THCT;

2)3ajaHye Ha KypCcOBO€ IIPOCKTHUPOBAHUE;

3)conepxanue;

4)BBeneHHE.

5)TernoBoii U MaTepUaNbHBIN pacueT CyIIMIbHONW YCTAHOBKH.
6)KOHCTPYKTHUBHBIN pacuer.

7)MexXaHUYECKHUH pacyer.

8)pacuer TeroBoH U3OJSIHM.

9)a’spoguHaAMHYECKUN pacyerT.

10)BBIOOp BCTIOMOTATENEHOTO 000PYXOBAHUS.

11)Texanka 6€30MaCHOCTH IPH KCILTyaTallud CYIIHIBHBIX yCTAHOBOK.
12)pacuet na I[IBM.

13)3akmtoueHue.

14)cnrcok NCnoIb30BaHHOMN JIUTEPATYPHI.

15)cnenmdukanys Ha KOMIOHOBOYHBIN YEPTEXK,

16)3akmoueHue;

17)cnrcoK NCTIONB30BaHHOM INTEPATYPHI.

VcxonHble naHHBIE: YKA3bIBACTCS THII CYLIMIIKK — OapabaHHasi; BEICYIIMBAEMbI MaTepHaI; IPOM3BOJUTEILHOCTD LIeXa; TOIUIUBO
(TenIOHOCHUTEND); BIarocoaepkKaHle MaTepraia (Ha4albHOE U KOHEYHOE, %); CYIIHIIbHBIN areHT - CMECh TOIMOYHBIX Ta30B C
BO3JIyXOM; TeMIIepaTypa CyIIMIb-HOTO areHTa (Ha BXOJIe B CYIIMIKY M Ha BBIXOZE U3 CyIIMiIkH, oC); HaIIpsHKEHHOCTH BO BIIare
(xr/M3x1); MeCTO pabOTHI CYyLIIMIABHOTO (I[eXa, TOPO); PEKOMEHAYEMBIil THUIT HACAIKH.

Bo BBeneHuu ykazarh o0s1acTh IPUMEHEHUSI KOHBEKTUBHBIX CYIIMIIBHBIX YCTaHOBOK, OCO-OCHHOCTH, JIOCTOMHCTBA U
HEJIOCTATKH JaHHOTO THIIA CYIIHIIOK; O0Jiee MoJpoOHO OCTAaHOBHUTHCS Ha KOHCTPYKIIMH KOHBEKTHBHOW OapabaHHOW CYIMIMIEHOM
YCTaHOBKH.

OcHoBHas yacTb: TenaoBoii pacyeT CYIIMIKH HE0OX0AUMO BBIIOTHUTH Ipado-aHaTUTHUECKUM METOAOM ¢ oMorsio H-d
(mrarpammMel Pam3iHa) 1 HaHOCTH TIpoIIecC AEHCTBUTENBHOM CYIIMIIKM Ha IMarpaMMy ¢ y4eToM rortepb Teria ([ < 0), ompenernsior
YIETBHBIH PacX0/ BO3MyXa, yACIbHBII PACXOJ TEIIa M U3 ypaBHEHHS TEIIOBOTO OalaHCa OMPEIENAOT PacXo | TOILIHBA.
MexaHUYeCKHH pacueT CYIIMIOK CBOAUTCS K IIPOBEPKE HA MIPOUYHOCTH KOPITyca CYIIMIKH, a TAKXKE OCHOBHBIX €€ y3JIOB U AeTaneit
HOJ1 ISHCTBUEM Pa3IMYHBIX HArpy30K. B pasznene «Pacuer TemnioBoii H30msmum» AaeTcst OMcaHue 1 000CHOBaHUE BHIOOPa
MaTepHaja TeIUIOBOH N30JSINH U IPUBOIUTCS pacdeT ee ToNmmHEL [Ipn pacuere manHO# GapabaHHON CYIIMIKH HEOOXOANMO
BBIOpAaTh BEHTHJIATOP JJIS OT-CACBIBAHMS CYIIMIIBHOTO areHTa, 4To SBIISETCS 3aJadell a3poJuHaMI4YecKoro pacuera. B Bei6ope
BCIIOMOT'aTEIEHOTO 000pY10BaHNS HEOOXOMMO ITPUBECTH PacUeT LIMKIIOHA ISl OYUCTKH YXOJS-IIHUX I'a30B, CIeNaTh BEIOOD
TPaHCIOPTHBIX ycTpoicTB u Tonku. [Tocne pasnena «TexHuka 6€30-MaCHOCTH NPH SKCILTyaTalluK CYIIHIbHBIX YCTAaHOBOK)
HEOOXOAMMO B 3aKITIOYECHUH KPATKO OCTa-HOBUTHCS HA IIENH TAHHOTO KYyPCOBOTO IIPOEKTA M TEX Pa3jieliax, YTO ObIIM BHIIOIHEHEI B
HOSICHU-TEJIFHOI 3aITCKe, IPUYeM B KaKIOM pasjelie yKkazaTbh, Kakoe CepHifHoe 000pynoBaHUE ObLIO BBI-OpaHo.

B 3axiroueHnn He0OX0AMMO MTPOBECTH aHAIN3 BBIIOJIHEHHOW paboThl. ClenaTh BHIBOBI 1O paboTe.

6.3. @oH/1 OLIEHOYHBIX CPEACTB

DK3aMEHaIMOHHbIE BOIIPOCHL:

Pazgen Nel "OcHOBHBIE BUIBI M KIACCH(DUKAIINSA TEINIOMAacCOOOMEHHOTO 000pYIOBAHMUS MTPOMBIIUICHHBIX IPEIIPUSITHHA"

1.1 Iporecchl: HarpeBaHUe, OXIaXACHAE, KUTIEHNE CyOIMMAaIys, BEIapUBaHNE, KOHACHCAIHS, HCIIAPCHNUS, TUIaBIICHNE, CYIIIKa,
pazzieneHue; ux reruodunyecKkas CyIHOCTb, IPUHIHIIBI pacyeTa.

1.2 TenmooOMeHHBIE anmaparsl ¥ UX KIacCU(QUKALUL: 110 crIoco0y TemiooOMeHa (peKyepaTHBHbIE, pereHepaTHBHEIE,
KOHTAKTHEIC); TT0 BPEMEHH JICHCTBHS; 10 HA3HAYCHHUIO.

1.3 TerutoBbie TPyOBI U TepMOCH(OHEL, XKEKTOPBI, BUXPEBBIE TPYOHI.

1.4 TenioHOCUTENIM: OCHOBHBIE CBOIMCTBA, 00JIACTH PAllMOHAIBEHOTO IPUMEHEHHS.

Paznmen Ne2 "TenmnoHocuTENH, X CBOWCTBA, 001aCTh MPUMEHEHHS"

2.1 Ponb 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUHU MPOMBIIUIEHHBIX TEIIIOMAaCCOOOMEHHBIX YCTaHOBOK.
2.2 TlepcrieKTUBBI pa3BUTHSI PETEHEPATUBHBIX allllapaToB.

2.3 CBoiicTBa BIOKHBIX MaTePHAJIOB KaKk 00bEKTOB CynIKH. OOIIHe CBEACHHUS O MPOIECCe CYIIKH.
2.4 KuneTnka U TMHAMUKA CYIIKH.

Paznen Ne3 "PekymepaTuBHBIC TEINIOOOMEHHHUKH HETIPEPHIBHOTO M IEPHOANIECKOTO TeHCTBHA"

3.1 AnmapaTbl ¢ pa3BUTHIMU TTOBEPXHOCTSIMH TEIUIOOOMEHA, CITIOCOOBI HX M3TOTOBIICHHUSI.

3.2 ®uzuyeckue OCHOBBI MPOILEcCOB BhiapuBanusi. CBOWCTBa pacTBOPOB.

3.3 IlepcrieKTHBBI pa3BUTHUS BBINAPHBIX aNapaToB U yCTAHOBOK.

3.4 ®u3uKO-XUMHUYECKUE U TEPMOAUHAMHUYECKHE OCHOBBI IIPOLECCA BBINAPUBAHUS U KPUCTAIUIM3ALIUY.

Paznen Ne4 "PereHepaTuBHBIC TEIIIOOOMEHHUKH ¢ HEMOABIKHON M MOABH)KHOM HACaKaMH, Ta30)KUIKOCTHBIC U KUIKOCTHO-




JKMIKOCTHBIE"

4.1 OG6riue cBeIeHHs O MEPErOHKE U PEKTU(DHKALINH.

4.2 ®U3NKO-XUMHUIECCKHE CBOWCTBA OMHAPHBIX CMECeH.

4.3 OcobeHHOCTH MTPOIIECCOB KUIEHNS H KOHACHCAIINH OMHAPHBIX CMecei.

4.4 CymunbHble YCTaHOBKH, TIOHSATHE O MPOLIECCE CYIIKU, (POPMBI CBA3H BJard ¢ MaTepHajIoM.

Paznen Ne5 "CmecutensHble TETUIOOOMEHHUKH: KOHCTPYKIHH, TPUHIAT JEHCTBHS, PEKUMBI 3KCILUTyaTarun"

5.1 OCHOBBI KUHETHUKU M JUHAMHUKH CYIIKU.

5.2 O6opynoBaHue A5 NEpEMEILEHUS U pa3fereH s HEOAHOPOAHBIX skuaAKocTel. [TutaTenu. IIblneouncTuTenbHbIE YCTPONUCTBA.
Bpeirootnenurenu. KonpencaroorBogunkn. CoCyabl U pe3epByaphl.

5.3 TennooOMeHHBIE U TEIIOMAaCCOOOMEHHbIE YCTAHOBKH: TEIIIOBBIC ITyHKTHI (O0MIepHbIE); HOAOTpEBATENbHBIC,
KOHJICHCALlUOHHBIE U XOJIOJUIbHBIE, BBINAPHBIE, ONIPECHUTEIbHBIE, JUCTHILIAIMOHHBIC, PeKTU(UKAIMOHHbIE, CYLIHIbHbIE H APYTHe
YCTaHOBKH.

5.4 MeToxbI HTHTCHCU(DHUKAIINN TEIIOOOMEHA.

Paznen Ne6 "TeruioBoid, rTHIpaBInYECKUi, MPOYHOCTHOM pacyeThl pEKyNepaTHBHBIX TEMII00OMEHHUKOB"
6.1 IlepcriekTUBBI pa3BUTHS CYLIMIBHON TEXHUKU.

6.2 CymuibHasi TEXHHKA B CUCTEME 3alUThl OKPY KaIoLIeil cpeabl.

6.3 PaumoHanbHble CXEMBI UCTIONB30BAaHMsI BTOPUYHOTO TEIlIa.

6.4 KoHCTpYKIIMH BBITIAPHBIX aNlapaToB.

Paznen Ne7 "McnapurensHble, ONPECHUTENbHBIC, BRIMAPHBIC U KPUCTATUTH3ALUOHHbBIE YCTAHOBKY; IPUHIUM AeHcTBHA"
7.1 TexHuKo-3KOHOMHUYECKHE NoKa3aTtenn MBY.

7.2 TernoTexXHONOTHYECKHE BEIOPOCEHI.

7.3 BelnapHble YCTAHOBKH B CX€MaX OUUCTKU CTOYHBIX BOJ.

7.4 OxpaHa Tpyza 1 IPOTUBOMNOXKAPHAS TEXHUKA NIPU PEKTHPHUKALINH.

Pasznen Ne§ "OcHOBHBIE KOHCTPYKIIUY ANIApaTOB, TEIUIOBBIE CXEMBI U YCTAHOBKHU"

8.1 Ileperonka B mporeccax 00e3BpeKUBaHUS IIPOMCTOKOB.

8.2 Terui000MEHHUKH — yTHIIM3aTOPBI ISl UCIIONB30BAHUS TEIUIOTHI BEHTHIILIMOHHBIX BEIOPOCOB.

8.3 KoHCTpyKIIMHN peKyTepaTHBHBIX TEIUIOOOMEHHUKOB (TPyOYaThIX, KOXKYXOTPYOUaThIX, INIACTHHYIATHIX, CITUPATTBHEIX ).
8.4 PexynepaTHBHBIE allapaThl IEPUOIUIECKOTO ACHCTBIS; UX TEIUIOBBIE OalaHCHI, Tpad MK TEMIIEPATYP U HArPy3KH.

Pa3znen Ne9 "®u3UKO-XUMHYECKHE U TEPMOJUHAMHYECKHE OCHOBBI IIPOLIECCOB BBIAPUBAHUS M KPHCTAIIN3AINH; OCHOBEI
TEIIOBOTO pacyeTa”

9.1 TemnoBsle TPYObI U TEPMOCH(OHBI; 00JIACTH UX MPUMEHCHUSI.

9.2 PereHepaTuBHbIE TEIUIOOOMEHHBIE alNaparsl 1 YCTAaHOBKH. AIIApaThl C HEMOABM)KHOM HACa KO 1 IO/IBIXKHON HACaJKOM.
9.3 PoTopHBIe armaparsl, ¢ KHITIIAM CIIOEM, C aKTHBHOH HAaCaJKOH, KOHTAaKTHBIE.

9.4 OcobeHHOCTH TETIIOOOMEHA, TEMIIEPaTypPHBIE PEXKUMBI, OIS TEMIIEPATYD.

Pasznen Nel0 "Tleperonnsie U peKTH(HUKAINOHHBIC YCTAHOBKH; KOHCTPYKIMH U NPUHIMI NEHCTBHS aIlliapaTos; (PU3NKO-
XMMHYECKHE U TEPMOTMHAMHYIECKHE OCHOBEI IIPOIIECCOB MEPETOHKN U peKTH(HUKAIAN"

10.1 TemnoBoit pacdeT pereHepaTUBHBIX TEINIO0OMEHHHKOB.

10.2 MeToauka pacyeTa anmnaparoB ¢ KHUIISIIUM CJIOEM.

10.3 Ha3nauenue u BUIBI 00e3BokuBaHUA. OONacTH IPUMEHEHHS CYIIKH.

10.4 MatepuanbHbIi 1 TETIIOBOH OalaHCHl KOHBEKTUBHBIX CYIIIIBHBIX YCTaHOBOK.

Pazgen Nel1 "da3oBbie fuarpaMMbl COCTOSTHHS CMECEH JKUIKOCTEH: OCHOBBI KHHEMAaTHKU MacCOOOMEHa; MaTepHaIbHBIN 1
TEIUIOBOH pacueT yCTaHOBKU"

11.1 TennOTeXHOIOTHYECKHE CXEMBI YCTAHOBOK.

11.2 TTocTpoenue mporieccon cyiiku B h-d auarpamme.

11.3 AnmapaTypHO-TEXHOJIOTHYECKOe 0(OPMIICHHE TIPOIIECCOB CYIIKH.

11.4 Cymka *UIKOTEKy4UX, TBEPABIX, JUCIIEPCHBIX, JEHTOUHBIX MaTEpPHUaIOB.

Pasznen Nel2 "CyumnbHble yCTaHOBKH, IIOHSTHE O TIPOILIECCE CYLIKH, (POPMBI CBSI3H BJIArd ¢ MaT€pHaIOM, OCHOBBI KHHETHUKH U
JUHAMHKHI CYIIKH, TPHHIINITHAIBHBIE CXeMbI X KOHCTPYKIUH CYIIMIBHBIX YCTAHOBOK"

12.1 CmecutenbHbIE TEINIOOOMEHHBIE aNNapaThl ¥ YCTAHOBKH: KOHAEGHCATOPHI CMELICHHs, CKpyOOepH! IOIIble U HaCal04YHbIE,

KOH/IMIIMOHEPEI, rpagupHu. KoHCTpyKIMK anmaparos.

12.2 AnnabaTHBIe yCTaHOBKH, HCIIAPHUTEIH C THAPOPOOHBIM TEIIOHOCHTENIEM, 0apO0OTa)KHO-TIEHHBIE YCTAaHOBKH, YCTAHOBKH C
HOTPYKHBIMH TopesikaMu. KoHcTpyKIun anmapaTos.

12.3 MarepuanbHble U TeTJIOBbIe OanaHchl. MeToIbl U aJrOpPUTMBI pacyeTa anmnaparos.

12.4 KoHBEKTHBHAs CYIIIKA.

Pazgen Nel3 "TemnoBoii 6amaHC KOHBEKTHBHOHN CYNIMIBHON YCTAaHOBKH, OCTPOSHHUE Ipolecca CymkHy B h-d quarpaMme BiaxHOTO
rasza"

13.1 TerroBoii, KOHCTPYKTUBHEIA M MOBEPOYHBIA PACUETHI TEIUIOOOMEHHHUKOB.

13.2 OCHOBHBIE 3JIEMEHTHI U y3JII TeTTIO0OMEHHHUKOB.

13.3 'upaBIruecKuii pacyeT anmnaparos.




13.4 CxeMsl BBIIAPHBIX YCTAaHOBOK C amapaTaMy MOBEPXHOCTHOTO THIA: MPAMOTOYHBIC, IPOTHBOTOYHbIE, CMEIIAHHBIE,
HENPEPHIBHOIO U IIEPUOJUYECKOrO NEUCTBHSA; C KOHACHCATOPOM, C IPOTUBOJABIEHUEM, C yXyIIICHHBIM BAKYYMOM, C TEIUIOBBIM
HAaCOCOM.

Paznen Nel4 "TennooOMeHHUKH-YTHIIN3ATOPBI I UCTIOIBb30BAaHUSI TEIIOTH BEHTUIIALIMOHHBIX BEIOPOCOB, OTPaOOTaHHOTO
CYLIMJIBHOI'O areHTa, HU3KONOTEHMAIbHBIX BTOPUYHBIX 3HEPropecypcos"”

14.1 BeimapHble yCTaHOBKH: afuadaTHBIe, C KOHTAKTHBIMH HAarpeBaTesIMU M IIOTPY KHBIMH TOPEITKaMH.

14.2 Cxemsl moporpesa pactBopa. ONTUMAaNbHOE YUCIO CTYNCHEH yCTaHOBKH.

14.3 Cenapatopsl U OPBI3rOOTACIUTEIH.

14.4 MarepuanbHbIi OataHC, ONpeIeIeHue KOJINIeCTBA BRITAPSHHOM BJIard M KOHIICHTPAIINN PAacTBOPA; TEIIOBOH pacyer
MHOTOCTYHEHYATOH BEIMApHO# ycTaHoBKH (MBY).

Pasznen Nel5 "OcHOBHBIE KOHCTPYKIIMH, IPUHINI ACHCTBHS, OCHOBBI pacueTa U MoA00pa CTaHJapTHOTO 000Py10BaHNS;
BCIIOMOTAaTeNIbHOE 000pynoBaHue"

15.1 Pacnonaraemas u noje3Has pasHOCTU TEMIIEPATYDP.

15.2 AzeoTpomnHble CMECH.

15.3 Juctumisiams.

15.4 lnarpamma COCTOSIHUSA t-y-X B AMArpaMMa PaBHOBECHS Y-X OMHApHBIX cMeced. IIporeccrl B peKTH(PHUKAIIMOHHBIX YCTAHOBKAX
U UX U300pa’keHue Ha t-y-X U y-X Auarpammax.

15.5 Jlednermanus 1 peKTUhUKALINS.

15.6 CxeMBI peKTH(HUKAIMOHHBIX YCTAaHOBOK JUTS IBOWHBIX M TPOWHBIX CMecel. DKCTPaKTUBHAS PEeKTH(DHUKAIIIL.

15.7 KoHCTpyKIUS TapenbyaThiX, CHTUATHIX U HACAJOYHBIX KONMOHH. OmpeeneHue 4nuciia Tapesiok B KOJIOHHe. Biusane
(I1erMoBoOro uyciIa Ha SKOHOMHUKY IIPH MPOSKTUPOBAHUM M 3KCIUTyaTallii KOJIOHHBI.

15.8 TermoBoit 6anaHc peKTH(HUKAIOHHBIX YCTAHOBOK.

15.9 IlpuHuMnuanpHble CXEMbl U KOHCTPYKIUH CYIIMIBHBIX YCTaHOBOK

15.10 TennoBoii 6anaHc KOHBEKTUBHOU CYIIMIIBHON yCcTaHOBKH, mocTpoeHue B H-d quarpamme BiakHOTO BO3/ayXa

15.11 Pac4er u BBIOOp CTaHIAPTHOTO OCHOBHOTO U BCIIOMOTaTEIbHOTO 000PYAOBAHHSI.

15.12 OcHOBHBIE KOHCTPYKITHH, TPUHIAM JEHCTBHS, OCHOBHI pacdeTa U moAadopa CTaHAAPTHOTO 000pyI0BAHHS; BCTIOMOTATEIIFHOTO
o0opyaoBaHusl.

6.4. IlepeyeHb BUIOB OLEHOYHBIX CPEJCTB

OTuets! o 1a60paTOpHEIM paboTam, KypcoBoii poekT, 3K3aMEeHAI[OHHbIE BOIPOCHL.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYHEHWE JUCIIUIIJIMHBI (MO JYJISA)

7.1. PexoMeHnyemast 1uTeparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, 3arnaBue W3natensctBo, | Kon-Bo On. agpec
JI1. | WBanoB B.JI., |TemmooOMeHHBIE anmapaTsl ¥ CHCTEMBI | MockBa: 30
1 |JIeontseB OXJIQXKIEHUS Ta30TypOUHHBIX U MamunocTpoeH!
AN, KOMOMHHPOBAHHBIX YCTAHOBOK: e, 2006
Manymux Y4eOHUK 17151 By30B
9.A., Ocumnos
M.,
JleoHnTnEB
AN
JI1. | baknacToB [IpompbIneHHbIE Mockaa: 105
2 |AM. TETIIOMacCOOOMEHHBIE MTPOLECCHI U OHeproaTomMusaa
YCTaHOBKH: YYEeOHUK I BY30B T, 1986
7.1.2. JlonoTHUTEIbHAS JTUTEPATYPA
ABTODHI, 3ariaBue H3parenscTBo, Koi-Bo D11 azmpec
JI2. | lanumnos Bropuunbie s3HEpropecypchl. Bparck: bpl'Y, 98
1 |O.JL, TemmoMaccooOMeHHOE 000pyTOBaHNE 2004
@enseBa B.H. | mpeanpustuit: YuebHO-MeTOOUIECKOES
nocobue
JI2. | ®enseBa [TpompInieHHBIC Bparck: bpI'TY, 38
2 |B.H., ®enser | TemioMaccooOMEHHBIC IPOIIECCH U 2001
AA, yctaHoBKH. Pacuer GapabanHOH
[anunos CYLIMJIbHOW YCTaHOBKU AJIsl CYILIKU
O.JL CBHIITyYUX MaTepuaioB: Y4eOHo-

METOAUYCCKOC rocobue




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | 3omoToHOCOB | TpyOuaThle TEMI000OMEHHHUKN. Cankr- 1 https://e.lanbook.com/book/112678
3 (4.4, MogaenupoBanue, pacueT: MoHorpagus | [lerepOypr:
baroytauHos Jlanb, 2018
aA T,
3070TOHOCOB
A Sl
7.1.3. MeToanyeckue pa3padoTKu
ABTODHI, 3ariaBue H3parenscTBoO, Koi-Bo O anpec
JI3. | ®ensera B.H. | [IpombIeHHbIC Bparck: bpI'TY, 20
1 TETIOMAaCcCOOOMEHHBIE MPOIECCH H 2000
ycraHoBKH: Pabouas nporpamma,
METOIMYCCKHE YKa3aHUs, IPAKTHICCKHE
1 KOHTPOJIBHBIC 3aIaHUs
JI3. | @ensieB A.A., | CHcTeMbI TEIITOCHAOKEHMS. Bparck: bpl'Y, 39
2 |®ensera B.H. | HccrenoBanue pexxinMoB paboOThI 2014
IUIACTHHYATOrO TEINI00OMEHHOTO
amrmapaTa: MeTOANYECKHE YKa3aHHs K
BBITIOJTHEHHIO Ta00paTOpHON paboOTHI

7.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAMOHHOM ceTH "UHTepHeT"

31 | OnexrponHas oubmmoteka bpl'y

http://ecat.brstu.ru/catalog

32 | DnexrpoHHO-OMONMHMOTEYHas cucTeMa «M3matenscTBo | http://e.lanbook.com
«JlaHpY
7.3.1 IlepeyeHsb NPOrpaMMHOro odecreyeHust
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.2 | KOMITAC-3D V13
7.3.2 llepevyeHb NHGOPMAIUOHHBIX CHIPABOYHBIX CHCTEM
7.3.2.1 | YuuBepcurerckas undopmaruontas cucrema POCCUA (YUC POCCHA)
7.3.2.2 | HaunonanbHas snexTponHas 6ubiamnoreka HOb
7.3.2.3 | Hayunas snexrponHast 6ubanoreka eLIBRARY.RU
7.3.2.4 | «YHuEBepcuTeTCKas oubnmmnoreka online»
7.3.2.5 | CnpaBouHo-nipaBoBas cuctema «Koncynpsrant [Tnrocy
7.3.2.6 | UCC "Konekc". MHpOpMAITMOHHO-CTIPAaBOYHAS CUCTEMA
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIS)
Aynuropus Hasuauenne OcHaleHue ay InTOPUN Bup 3auatusa
0002* JICKIIMOHHAS &y TUTOPHSI YuebHas mebenb Jlex
1103 JlaGopatopust OcHOBHOE 000pyI0BaHKE: JIa6
TEIIOMacCOOOMEHHBIX VueGHsblii cren «/3y4deHue X0I0IUIbHOTr0 000pyA0BaHUsDY,
MPOLIECCOB U YCTAHOBOK/ Huctustop [19-4-2,
ka¢ cymumnpasit CHOJI-2,4 2 i,
[eus mydpensaas [IM-8, Cymmnpasiit mxap CHOJI 67/350 2 mr,
JIOTIOIHUTENBHO:
MapxkepHast focka - 1 mrT.
VYueGHast MeOens:
Komrmuiekt mebenu (mocagoyHbIx MecT) - 12 mir.
Kommiexr mebenu (mocaloyHbIX MECT) JUId IpernoaaBaTens — | mrT.
0001* Aynuropust 15 YuebHas mebenb Ip
MPaKTUYECKUX 3aHATHH
2201 YUTAIBHBIN 3211 Nel Komrutekt mebenu (mocagouHbIX MECT) Cp
Cremnaxu
Kommexr mebenu (TIocatouHbIX MECT) A ONOInoTeKaps
BricTaBouHbIe MIKahbI
IK i5-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mT.);
npunrep HP Laser Jet P2055D (1mT.)
1223 JlaGopatopust obmeit OcHoBHOE 000pyIOBaHHE:
TEIUIOTEXHHUKH ABTOMAaTH3MPOBAHHBIH CTCHA-TPEHAKEP « ABTOHOMHASI CHCTEMA
oTorIeHus», JlaGopaTtopHas yCTaHOBKA ISl M3yUYCHHS [IPOLIECCOB BO
BIIAKHOM BO37yXe, JJabopaTtopHast ycTaHOBKA [UIsl H3yICHHS
TEII000MEHa IIPH Pa3INYHBIX PSKUMAX KHICHHUS )KHAKOCTH,
JlaGopaTtopHast yCTaHOBKa [Tl M3y9EHHs TEIIIOOOMEHa U3y IeHIEeM,
JlaGopatopHasi yCTaHOBKa ISl HCCIICNOBAHHS TEILIONEPEatn «Tpyda B
Tpy6e», Ctenn «OmnpeeseHne YACIbHON TEINIOEMKOCTH BO3yXa IPH




MIOCTOSIHHOM JaBJICHUH METOZIOM IIPOTOKa», ABTOMAaTH3HPOBAaHHBIN
xomnbioteps! Intel(P) Celer CPU 240 GHz/228 MB -3 mir.; Intel 2.6
GHz/RAM-512Mb, JlaGopaTopHasi ycTaHOBKa JUIsl OIPEAeICHHS

k03¢ duIHeHTa TSIUIOOTAAYU TPU CBOOOIHON KOHBEKIINH,
JlaGoparopHas ycTaHOBKa AJIs onpenesieHus TermoéMroctu (P=const),
VYuebnsiii crenn «OnpeaenenHne k03 GUIreHTa TEIONPOBOIHOCTH
Meraitay, CTeH 1 1abopaTopHbIi, Y4eOHO-IeMOHCTPAHOHHBIN
koMmuieke « TexHuueckas TepMoiHaMuKa. TemIoMaccooOMen».

JlonOJTHUTENBHO:
MapxkepHast nocka - 1 mrT.

YuebHas mebenb:
Komrutekt medenu (mocagouHbIx MecT) - 14 miT.
Komrutext mebenu (I10cagouHbIX MECT) AJIst pernoaaBaTens — | mit.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 110 OCBOEHHIO JUCIUITVIMHBI (MO YJIA)

JucuumirHa TerioMaccooOMEHHOEe 000pyI0BaHIE PEIIPHUATHI HAIIPpaBIcHa Ha O3HAKOMIICHHE C BUIAMH M KOHCTPYKITHEH
OCHOBHOT'O TEIUIOMAaCCOOOMEHHOT'O 000PYAOBaHMS IPOMBIIIIICHHBIX MPESINPUATHI; Ha MOTYUCHNAE TCOPSTUICCKAX 3HAHUH U
MPaKTUYECKUX HABBIKOB IO PAcU€Ty U MOAOOPY OCHOBHOTO M BCIIOMOTATEIBHOTO 000y IOBaHHUS TEINIOMACCOOMEHHBIX YCTAHOBOK.
N3ydenue QUCUUIUIMHBI TEIIIOMAacCOOOMEHHOE 000pYJ0BaHUE MPEANPHUITUIN IPELyCMaTPUBAET:

JIEKIIMHY,

nabopaTopHbIe pabOTHI,

MpaKkTHYeCKue padoThl,

KypCOBOH MPOEKT,

CaMOCTOSTENFHYIO PaboTYy,

9K3aMeH.

B xone ocBoenust paznena | «OcHOBHbIE BUABI U KiIaccu(UKAIMS TEMIOMAacCOOOMEHHOT0 000py10BaHUS IPOMBILIIEHHBIX
TPEANPUATHID CTYICHTHI JOJDKHBI YICHHTH: OCHOBHBIE ITPOIIECCH TEIIIOMAacCcO0OMEHa, TETUIOOOMEHHBIE alllIapaThl U X
KIaccu(QUKAIHIO.

B xone ocBoenus paznena 2 «TemmoHocurenu, Ux cBOHCTBa, 00JaCTh IPUMEHEHUS CTYACHTHI OJDKHBI YSICHUTH: OCHOBHBIE
CBOICTBA TEIUIOHOCHUTENEH U 001aCTH UX IPUMEHEHUSI.

B xoxe ocBoeHus pasnena 3 «PekynepaTuBHBIE TEIUIOOOMEHHUKH HEMPEPHIBHOTO H MIEPUOMYECKOTO JSHCTBHS» CTYICHTHI
JIOJDKHBI YSICHUTD: TTOHATHE PEKYIEPATUBHBIX TETNIOOOMEHHUKOB, HX KOHCTPYKIUH U TPUHIIUIT IEHCTBHS.

B xone ocBoenust paznena 4 «PerenepatuBHbIe TEIUIOOOMEHHUKH € HETOABWKHOM U MOJBIXKHON HacaJKaMM, Ta305KUAKOCTHBIE U
JKHIKOCTHO-)KUAKOCTHBIC» CTYACHTHI JOJDKHBI YACHHUTH: IOHATHE PETeHEPATHBHEIX TEIIIOOOMEHHUKOB, HX KOHCTPYKIIHH H
MIPUHIINII JEHCTBHS.

B xozne ocBoenus pazznena 5 «CMecuTenbHbIE TEINTOOOMEHHUKH: KOHCTPYKIMH, TPUHIIUT TEHCTBHUS, PEXKUMBI IKCILTyaTalluu»
CTYIECHTBI I0JKHBI YSICHUTB: MIOHITHE CMECUTEIIbHBIX TEIIIOOOMEHHUKOB, UX KOHCTPYKLMU U IPUHLUI JeHCTBUSL.

B xoxe ocBoenus pasnena 6 « TemnoBoi, THAPaBIMYSCKIA, POYHOCTHON pacyeThl PEeKyepaTHBHBIX TEINIOOOMEHHHKOB)Y CTYICHTBI
JIOJDKHBI YSICHUTB: MOCIIEIOBATEIEHOCTD MPOBEICHNUS TEIUIOBOTO, THAPABINIECKOTO, IPOYHOCTHOTO PACUETOB PEKyIePaTHBHBIX
TEII000MEHHHUKOB.

B xozne ocBoenus paznena 7 «VcnapuTenbHble, OIPECHUTENbHBIE, BBINAPHbBIE U KPUCTATUIN3ALIOHHBIE YCTAHOBKH; IPUHIIUII
JIEHCTBUSD) CTYACHTHI JIOJDKHBI YSICHUTD: TIOHSTHS UCTIAPUTENLHBIX, OTPECHUTEIHHBIX, BRITAPHBIX U KPUCTATUIN3AITHOHHBIX
YCTaHOBOK, M UX TPUHIIMIT IEHCTBHS.

B xozne ocBoenus paznena 8 «OCHOBHBIE KOHCTPYKIIMH allapaToB, TEIUIOBBIE CXEMbI U YCTAHOBKUY» CTYJEHTHI JOJKHBI YSICHUTB!
pa3o0paTh OCHOBHBIE KOHCTPYKIIUHU TEINIOOOMEHHBIX alllapaToB, 03HAKOMHUTHLCS CO CXEMaMH U YCTAHOBKAMHU.

B xoxe ocBoenust paznena 9 « PU3NKO-XUMHUYECKHE U TEPMOJMHAMUIECKUE OCHOBBI TIPOIIECCOB BBHITAPUBAHUS U KPUCTAILTU3AIHM;
OCHOBBI TEIUIOBOTO PACYETa) CTYACHTHI JIOJDKHBI YSCHUTD: (PH3UKO-XUMHUYECKUC U TEPMOJMHAMUYECKHE OCHOBBI IIPOIIECCOB
BBINAPUBAHUS U KPUCTAUIM3ALNY, a TaK XKe IPopaboTaTh CTPYKTYpy NPOBEIECHNUS TEIIOBOIO pacyéra.

B xone ocBoenust paznena 10 «Ileperonnsie U peKTHGUKAITMOHHBIE YCTAHOBKH; KOHCTPYKIMH W TIPUHIIUAT ISHCTBHUS amaparos;
(HhU3MKO-XMMUYECKHE 1 TEPMOJUHAMHUYECKUE OCHOBBI MPOIIECCOB MEPETOHKU M PEKTU(DHUKAINNY CTYICHTHI JOJIKHBI YSICHUTB:
KOHCTPYKIHMH M NPUHIUIT ACHCTBUS MEPErOHHBIX M PEKTH(OUKAIMOHHBIX YCTAHOBOK; MpopadoTaTh (PU3NKO-XUMHICCKUE U
TEPMOTUHAMAYECKHAE OCHOBBI MPOIECCOB TIEPETOHKU U PEKTA(DUKAIIHH.

B xone ocBoenus pasznena 11 «®a3oBble AuarpaMMbl COCTOSHHS CMECEeH )KUAKOCTEH: OCHOBBI KHHEMATHKHA MacCOOOMEHa;
MaTepHaJIbHBIA U TEIVIOBON pacyeT YCTAHOBKHM» CTYIEHTbI JOJKHBI YSACHUTD: POILIECC NOCTPOCHUS (a30BbIX AUArpaMM COCTOSIHUS
cMeceil KHUIKOCTEH; MPOBECTH MaTePHAIBHBIN 1 TEINIOBOW pacyeT YCTaHOBKH; H3yYHTh OCHOBBI KHHEMAaTHKH MacCOOOMeEHa.

B xone ocBoenust paznena 12 «CymuisHbIe YCTAHOBKH, TIOHSATHE O MPOIIECCEe CYIIKH, (POPMEI CBSI3H BJIATH ¢ MaTEPHAIOM, OCHOBBI
KWHETUKU ¥ JUHAMUKY CYIIKU, TPUHLIUIHAIBHBIE CXEMbI 1 KOHCTPYKIIMU CYIIMIBHBIX YCTAHOBOK» CTYJIE€HTHI JOJDKHBI YSCHUTD:
MIPUHLMII ¥ TIOCJIEA0BATEIbHOCTD IPOTEKAHUSI IIPOLIecca CYIIKH; 03HAKOMHUTBCSI C OCHOBHBIMHU BHJIAMU CYIIMIIBHBIX YCTAHOBOK.

B xone ocBoenus pasnena 13 «TeroBoii 6anaHc KOHBEKTHBHOM CYIIWIBHON YCTAaHOBKH, MOCTPOSHHE TIporiecca cymmky B h-d
JUarpaMMe BIQXKHOTO Ta3a» CTYNEHTHI JODKHBI YSACHUTD: PUHIIHI TOCTPOCHHUS TEIUIOBOTO OanaHca KOHBEKTHBHOM CYIIMIIbHON
YCTaHOBKH U Ipoliecca cyiuku B h-d quarpaMme BiakHOTO rasa.

B xone ocBoeHust pazaena 14 «TermnooOMEeHHUKU-YTHIN3ATOPHI JUTS MCIIOIb30BaHUS TEIIOTHI BEHTHIIIIHOHHBIX BEIOPOCOB,
0TpabOTaHHOTO CYIIMIIBHOTO areHTa, HU3KOMOTEHIINAIBHBIX BTOPUY-HBIX YSHEPTOPECYPCOBY CTYACHTHI JOJDKHBI YSICHUTD: TIOHSITHS
Y TIPUHLIWT JEHCTBUS TEIUIO0OMEHHUKOB-YTUIIN3aTOPOB JJIS1 HCIIOIB30BAHNUS TETUIOTHI BEHTHIISIIHOHHBIX BRIOPOCOB.

B xone ocBoenust pazaena 15 «OcHOBHbIE KOHCTPYKIMH, IPUHIIMI JCHCTBHS, OCHOBBI pacdeTa U moJ0opa CTaHIapTHOTO
000pyI0BaHUS; BCIIOMOTATEIbHOE 000PYAOBAaHKE» CTYJCHTHI JOJDKHBI YSCHUTH: OCHOBHBIC KOHCTPYKIIMH, TIPUHIIAT TEHCTBHUS,
OCHOBBI pacyeTa ¥ NoA00pa CTaHJapTHOrO 000PYIOBaHNUS; BCIIOMOTraTeIbHOE 000PyI0BaHHE.




IIpu mOATOTOBKE K SK3aMeHY pEKOMEHAYETCS 0c000e BHUMAHUE YACTUTh CISAYIOMINM BOIIPOCaM: OCHOBHBIE BHIBI U
KJIaccu(PUKAIHS TEIIOMACCOOOMEHHOTO 000PYIOBaHHUS TPOMBINUICHHBIX MPEANPHUITAN; OCHOBHBIE CBOWCTBA U 00JACTH
PaIMOHATHLHOTO MPUMEHEHHS TeTTIOHOCUTENCH; pereHepaTUBHBIE TEINTIOOOMEHHbIE aNapaThl H YCTAaHOBKU; CMECHUTEILHBIE
TETNIO0OMEHHBIE alnapaThl U YCTAHOBKU M UX MPUHIIHI AEHCTBUS;, TETTIOBOH, THAPABIMYECKHNA, POYHOCTHOM PACUETHI
PEeKyIEepaTHBHBIX TEIUIO0OOMEHHUKOB; HCIIAPUTEIbHBIE, ONIPECHUTEIbHbIE, BBIAPHBIE U KPUCTAIIM3AIMOHHbIE YCTAHOBKU U UX
TIPUHITHIT JCHCTBUS; MEPETOHHBIC U PEKTU(PUKAIMOHHBIC YCTAHOBKU MX KOHCTPYKIUH U PUHIIMIT ASHCTBHS; ()a30BbIC TUArPAMMBI
COCTOSIHUSI CMeCEeH JKUAKOCTE!; CYIIHIbHBIE YCTAHOBKH U TMOHSTHE O MPOIECCE CYIIKHU; TETUIOBOM OaaHC KOHBEKTHBHOM
CYIIMIBHON YCTaHOBKH, IocTpoeHue B H-d nuarpamme Bina)xHOTO BO3IyXa.

B mporiecce npoBeneHust MPAKTHUECKUX 3aHATHH MPOUCXOANUT 3aKPEIUICHHE 3HAHHH 0 (PU3NKO-XMMUIECKUX U TEPMOAMHAMHUECKUX
Mpoleccax BbIMAPUBAHUS U KPUCTAJUIM3AIMH; OCHOBAX TEIJIOBOTO pacueTa. 3aKkpernseHHe MOHATHS O TPOIIECcCe CYIIKH U yCBOCHUE
MaTepuraia O NPUHIUIHAIBHBIX CXeMaxX U KOHCTPYKIMU CYIIMIbHBIX ycTaHOBOK. [loiyueHre 3HaHui 0 IOCTPOEHUH TETIJIOBOTIO
OanaHca KOHBEKTUBHOM CYIIMIBHOM yCTAaHOBKU M MOCTPOEHHE Tpoliecca cyliku B h-d auarpamMe Bia)xHOTO rasa.

B niporiecce npoBeneHUs JTaOOPATOPHBIX PAOOT MPOUCXOIUT (HOPMHUPOBAHNE YMEHUN M HABBIKOB peaTU3alMy PEACTABICHUS O
pereHepaTUBHBIX TETNIOOOMEHHUKAX, TEPETOHHBIX U PeKTH(HUKAIIMOHHBIX YCTAHOBKAX, CYIIHIBHBIX YCTAHOBKAX, & TaK JKe
Ipoleccax MpoTEeKaroUX B HUX.

Pabora ¢ nuTepaTypoii ABIsSETCSA BAXKHEHIITUM JIEMEHTOM B MOJIYYCeHUH 3HAHU# 1Mo qucnuiuinHe. [Ipexae Bcero, HEOOX0IMMO
BOCIIOJIB30BATHCS CIIMCKOM PEKOMEHIyeMOH 110 JaHHOUM NUCUHUIUIMHE JUTepaTypoi. JlomonHuTenpHbIE CBEACHUS M0 U3y4aeMbIM
TeMaM MOXKHO HaWTH B IepuoguuecKoi neuatu u VHTepHere.

IIpenycMOTpeHo MpoBeAeHUE ay TMTOPHBIX 3aHATHH (B BHIE MPE3CHTALMI, TPOOIEMHON JIEKIIUH, JIEKIHH C 3alJIaHUPOBAHHBIMHU
OIMOKaMH) B COYCTAHUH C BHEAYIUTOPHOM pabOTOM.
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