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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2023 1.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2023-2024 yueOHOM roay Ha 3acefaHuu Kadeapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2023 1. Ne
3aB. kagenpoit Bynaros 10.H.
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2024 r.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol

JHepreTuKu
Buecens! m3menenust/nononnenus (Ilpuioxenne )
IIpotokom or 2024r. Ne
3aB. kadeapoit bynaros 10.H.
BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

- 2025 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2025-2026 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 20251, N
3aB. kadbenpoit bynaros 10.H.
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2026 1.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026 . Ne
3as. xadenpoit bymaros 10.H.



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: Bb1.B.07

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'OCsA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITAIIJINHBI

(MOJY.JIST)

IIK-1: roToBHOCTD K yYyacTumo B paﬁOTﬁX 10 OCBOCHHUIO CXE€M pasMellleHus1 OHﬂ U UX CHCTEM, T0BOAKE TECXHOJOTHYECCKHUX

NnpouecCcoB, BHINIOJTHCHUH CIICIIUAIBHBIX pPac4eTOB

Wnpukarop 1 | [IK-1.1. YuactByet B pa3pabotke cxeM pazmerieHust OI1Jl B COOTBETCTBHM C TEXHOJIOTHEH MPOU3BOCTBA.

IIK-3: roToBHOCTD K Y4YacCTUIO B KOHTPOJI€ M YIIPABJICHUU METPOJOTHI€CKUM o0ecrneyeHHEeM TEXHOJIOTHYECKHX nmpoueccon

o1

Wunukarop 1 [I1K-3.1. [leMoHCTpupyeT 3HaHHE METPOIOTUYECKOTr0 oOecTieueH sl TEXHOIoTn4ecKux nponeccos OIT.

Wumukarop 2 |I1K-3.2. Mcnoap3yeT THIOBBIE METOABI PACUETA M CXEMBI METPOIOTHYECKOTO 00ECIeUCHNUS TEXHOIOTHUECKUX

nponeccos OIT/.
B pe3yabTaTe ocBOeHHS JHCHUILIMHBI 00y4aloIIAiics J0/KeH
3.1 |3nath:

3.1.1 | ucrounnku HHGOPMAIHUH I CaMOOOPA30BaHKS B paMKaxX BRIOPAHHOTO HAIPaBIIeHUs; HHPOPMALMOHHbBIE TEXHOJIOTHH, B

TOM YHCIIC COBPEMEHHBIE CPEJICTBA KOMIIBIOTEPHOH IpadMKu B CBOCH ITPEMETHON 00IacTH.
3.2 | YmeTh:

3.2.1 | opranu3oBaTh NporLecc caMoo0pa3oBaHUs; MPUMEHITh METOIBI U CPEICTBA CAMOOPTaHU3AIlMH U CaMOOOPa30BaHus;
aHAIM3HPOBATh HAyYHO-TEXHUYECKYIO HH(POPMALMIO, N3y4aTh OTCUECTBCHHBIH 1 3apyOeKHBIH OIBIT 110 TEMAaTHKE
HCCIIEIOBaHNUS.

3.3 | Biagers:

3.3.1 | MeTogaMu caMOOpraHU3aIMy; HAaBBIKAMU IPUMEHEHHS CPEACTB CaMOOOPa30BaHMs U CAMOOPTaHN3alUH B
podeccCHOHANBHOI NeaTeTbHOCTH; 0000IeHNeM, aHATM30M, BOCIIPUATHEM HH()OPMAINH, ITOCTAHOBKOH LIENTN U BEIOOPOM
MyTeH ee JOCTHKEHUS.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)
Koxn Bun HaumenoBanmue pasnesno u | Cemectp / | Yacos | Komneren- | Jiuteparypa | Unre | Illpumeuyanue
3aHATHA | 3aHATHA TeM Kype 10701 PaKT.
Pasgen |Pasmen 1. OcHOBHBIE BUABI U

KjIaccupukanus

TenJI0Macco00MEHHOr o

000pyI0BaHMSs

NMPOMBINLIEHHBIX

npeAnpusTHil




1.1 Jlex IIponeccel: HarpeBaHue, IK-1 TIK-3 J1.1 IK-1.1; [IK-
OXJaXKICHNE, KUTICHUE JI1.2J12.3 3.1; I1IK-3.2
cyOmMManys, BeITapiBaHue, 2102
KOH/ICHCAIYs1, HCTIApEHMS,
IUIaBJICHUE, CYILKA,
paszzaeneHue; ux
TerTo(U3MIecKas CyIHOCTb,
MIPUHIUIIBI pacyeTa.
Temoo0MeHHBIE anapaTsl 1
UX KIacCH(HUKALU: 1O
croco0y TermnooOMeHa
(pexynepaTuBHbIE,
pereHepaTuBHBIE,
KOHTAKTHBIE); TT0 BpEMEHU
JIEHCTBUS; 110 HA3HAYEHUIO.
1.2 Jlex TennoBsle TpyObI U [K-1 IIK-3 JI1.1 JIEKIHS —
TepMOCH(OHBI, KEKTOPBI, JI1.2J12.3 oecena ITK-
BUXPEBEIE TPYOBI. 2102 1.1; [IK-3.1;
TemmooOMeHHbIE U [IK-3.2
TEIIOMaccOOOMEHHbIE
YCTaHOBKU: TEIUIOBBIC ITYHKTHI
(GottnepHbIe);
oJIoTpeBaTeNbHbIE,
KOH/IGHCALlUOHHBIE U
XOJIOAMJIbHEIC, BBITTAPHBIC,
OTIPECHUTEINBHBIE,
JUCTUIUISILIMOHHEIE,
PEKTHQHKAIMOHHBIC,
CYIIWIBHBIE U APYTHE
YCTaHOBKH.
1.3 Cp [K-1 IIK-3 JI1.2J12.1 IK-1.1; TIK-
J12.2 3.1; [IK-3.2
D132
1.4 OK3amMeH MK-1 TIK-3 J1.2 MK-1.1; TIK-
2122 3.1; [IK-3.2
Pasznen | Paszmen 2. TemoHocuTe I, HX
CBOIicTBa, 00J1aCTH
NpUMeHeHUst
2.1 Jlex TenmoHOCUTENN: OCHOBHBIE [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
CBOICTBa, 00J1aCTH JI1.2J12.3 3.1; TIK-3.2
palMOHaILHOTO TPUMEHEHHUS. 2132
2.2 Cp IIK-1 IIK-3 JI1.2J12.1 IK-1.1; TIK-
2.2 3.1; TIK-3.2
0132
2.3 DK3aMeH IK-1 TIK-3 JI1.2 TIK-1.1; TIK-
21022 3.1; [IK-3.2
Paznen | Pa3spes 3. PexynepaTuBHble
TenJ000MEeHHUKHU
HeNpepbIBHOTO U
NMEePHOANYECKOTO IeiicTBUS
3.1 Jlex Kpatkwuii 0630p ¥ poib ITK-1 TIK-3 JIT.1 ITK-1.1; TIK-
OTEUECTBEHHBIX YUCHBIX B JI1.2J12.3 3.1; [IK-3.2
Pa3BUTUH IPOMBIILIIEHHBIX 0132

TEIIIOMacCOOOMEHHBIX
YCTaHOBOK.

Koncrpykuuu
peKynepaTUBHBIX
TEIIIO0OMEHHUKOB
(Tpy0O9aThIX,
KOXyXOTpyOUaTsIX,
IIACTUHYATBIX, CIIUPAIBHBIX).




32

Jlex

PexynepaTuBHbIe annapars
HEPHOMIECKOTO ACHCTBHUS; NX
TEIUIOBBIE OaJIaHCHI, TPadHKH
TEMIIepaTyp U Harpy3KH.
Mertozbl MHTEHCUpUKALH
TEII000MEHA.

TermnoBsie TPyOHI 1
TepMocu(OHBI; 00J1aCTh UX
IPUMEHEHHSI.

IK-1 TIK-3

J1.1
JI1.2J12.3
2102

TIK-1.1; TIK-
3.1; TIK-3.2

33

Cp

IK-1 TIK-3

JI1.2J12.1
J12.2
0132

TIK-1.1; [IK-
3.1; TIK-3.2

34

DK3aMmeH

IK-1 TIK-3

J1.2
01092

IK-1.1; TIK-
3.1; TIK-3.2

Paznen

Pasnen 4. PerenepaTuBHbie
TeNJI000MEHHHUKH C
HeNOJABHKHON U MOABUIKHOM
HACaJKaMH,
ra30:KHIKOCTHBIE U
JKHIKOCTHO-KHIKOCTHbIE

4.1

Jlex

Pereneparusnbie
TEMJI000MEHHBIE armaparbl 1
YCTaHOBKH. ATIaparsl ¢
HEIOIBDKHOM HACaJIKOH U
HOJABIKHOM HacagKOH.
PoTopHsbie anmapartsi, ¢
KHUIISIIUM CJIOEM, ¢ aKTUBHOM
HacaJKOM, KOHTAKTHBIE.
ITepcieKTHBBI pa3BUTHUS
pereHepaTHBHBIX aIIapaToB.

IIK-1 IIK-3

J1.1
JI1.2J12.3
21092

JIEKIIHS —
Oecena [1K-
1.1; IIK-3.1;

TIK-3.2

4.2

Jlex

Oco0EeHHOCTH TEII000OMEHa,
TEMIICPATYPHBIC PEIKUMBI, TTOJIS
TeMIlepaTyp, TeIUIOBOM pacyer
pereHepaTUBHBIX
TEIJI000MEHHUKOB.

Mero/rKa pacyera arinaparos
C KHUIISIIIUAM CJIOEM.
Hasnauenne u BUIbI
00e3BoxuBanHus. O0macTi
MIPUMEHEHHS CYIIKH.

IK-1 IIK-3

JI1.1
JI1.2J12.3
0132

TIK-1.1; TIK-
3.1; TIK-3.2

43

Jlex

CBoiicTBa BIaXKHBIX
MaTepranoB Kak 00BEKTOB
cymku. O01Iue CBEeACHUS O
npouecce cyuku. Kunertuka
CyHIKH. /IMHaMMKa CyIIKH.
MartepuanbHblil U TENI0BOH
6aaHCHl KOHBEKTHUBHBIX
CYUIMIBHBIX YCTaHOBOK.
TermIoTeXHOIOTHIECKHIE CXEMBI
YCTaHOBOK.

I1K-1 TIK-3

J1.1
JI1.2J12.3
01022

IK-1.1; TIK-
3.1; [IK-3.2

44

Jlex

[TocTpoenue mporeccoB CymKu
B h-d muarpamme.
ArnmaparypHo-
TEXHOJIOTHIECKOE 0POpMIICHIE
IIPOLIECCOB CYIIKH.

Cyl1Ka XUIKOTEKYy4HuX,
TBEPIBIX, TUCIIEPCHBIX,
JIEHTOYHBIX MaTEPUAIIOB.
[lepcniekTHBBI pa3BUTHUS
CYLIMJILHON TEXHUKH.
CymmnbHasi TEXHHKA B
CHCTEME 3alIUThl OKpPY KaroLIei
cpensl.

IIK-1 IIK-3

JI1.1
JI1.2J12.3
31052

TIK-1.1; TIK-
3.1; TIK-3.2




4.5 JIa6 OmnpeneneHue BpeMeHU IK-1 TIK-3 JI1.2J713.2 IK-1.1; [IK-
HarpeBa TBEP/bIX Tel 21032 3.1; TIK-3.2
Pa3ITUYHON TETI0BOH
MAaCCHBHOCTHU
4.6 JIa6 Tennosoit 6ananc MydenbHOI IK-1 TIK-3 JI1.2J13.2 IK-1.1; IIK-
AJICKTPOIICYH 2132 3.1; TIK-3.2
4.7 Cp IIK-1 IIK-3 JI1.2J12.1 IIK-1.1; TIK-
2.2 3.1; [IK-3.2
2122
4.8 DK3aMeH IK-1 I1K-3 JI1.2 IK-1.1; IIK-
21022 3.1; [IK-3.2
Pasgen | Pasgen 5. CMecureabHbIe
TeNnJ000MEHHUKU:
KOHCTPYKIUHU, MTPUHIIUT
JeficTBUS, Pe:KMMbI
IKCITYaTANHHI
5.1 Jlex CMmecuTenbHbIe ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
TEIUIOOOMEHHBIE anmapaThl 1 JI1.2J12.3 3.1; 1IK-3.2
YCTaHOBKH: KOHJIEHCATOPBI 21022
CMEIICHUs, CKpyOOephI TIoJTbIe
Y HacaJl0vHEIe,
KOH/IUIIUOHEPHI, TPaTUPHHU.
KoHcTpykuuu annapaTos.
5.2 Jlex AnmabaTHbIE YCTaHOBKH, IIK-1 I1K-3 JI1.1 IIK-1.1; TIK-
UCTIApUTEIH C THAPO(HOOHBIM JI1.2J12.3 3.1; [IK-3.2
TETUIOHOCUTENIEM, 2132
0apOOTaKHOTICHHBIC
YCTaHOBKH, YCTAaHOBKH C
MOTPY>KHBIMHU TOPEITKAMHU.
KoHncTpykuuu annapatos.
53 Jlex MarepuasnbHble U TeIUIOBbIE IK-1 TIK-3 JI1.1 TIK-1.1; TIK-
Oanancel. Metoabl U JI1.2J12.3 3.1; 1IK-3.2
aJTOpPUTMBI pacuera 21032
anmnaparos.
KoHBekTHBHas CcyIKa.
54 Cp IIK-1 IIK-3 JI1.2J12.1 IIK-1.1; TIK-
J2.2 3.1; [IK-3.2
2122
5.5 DK3aMeH IK-1 IIK-3 JI1.2 IK-1.1; IIK-
21022 3.1; [IK-3.2
Paznen | Pa3zmen 6. TenoBoid,
rUApPaBINYECKUI,
NPOYHOCTHOI pacyeTsl
peKynepaTuBHbIX
TenJ1000MEeHHUKOB
6.1 Jlex TemnnoBoiil, KOHCTPYKTUBHBIN U [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
[TOBEPOYHBIN pacyeThbl JI1.2J12.3 3.1; 1IK-3.2
TEIJI000MEHHUKOB. 2132
OCHOBHBIE 3JIEMEHTHI U Y3J1bI
TEIUI00OMEHHHUKOB.
6.2 Jlex I'unpaBnuueckuit pacuet [IK-1 ITK-3 JI1.1 TIK-1.1; TIK-
anmnaparos. JI1.2J12.3 3.1; [IK-3.2
Arnmapatsl ¢ pa3BUTHIMH 2132
MTOBEPXHOCTSIMH TEIUI00OMEHA,
crocoObl X U3TOTOBJICHUSI.
6.3 Cp [K-1 I1K-3 JI1.2J12.1 IK-1.1; TIK-
2.2 3.1; [IK-3.2
21322
6.4 DK3aMeH IK-1 TIK-3 J1.2 IK-1.1; TIK-
2122 3.1; [IK-3.2
Pasnen | Pazgen 7. UcnapuresbHbIe,

OINpeCHUTEJIbHbIE, BbINAPHbIE
U KPUCTAIM3ALMOHHbIE
YCTAHOBKHU; NPUMHUMII
neicTBUA




7.1 Jlex ®dusnuecKkue OCHOBBI IK-1 TIK-3 JI1.1 TIK-1.1; IIK-
MIPOLIECCOB BBIIAPUBAHMUS. JI1.2J12.3 3.1; TIK-3.2
CBoiicTBa pacTBOPOB. 21032
7.2 Jlex CxeMbl BBIIIAPHBIX YCTAHOBOK C IK-1 IIK-3 JI1.1 KpYIJIbIH
arnmapaTaMu OBEPXHOCTHOTO JI1.2J12.3 CTONI
THIIA: TPSIMOTOYHBIE, 2132 (auckyccus)
MPOTUBOTOYHBIE, CMEIIAHHBIE, ITK-1.1; TIK-
HEIPEPLIBHOTO U 3.1; [IK-3.2
MIEPUOJNUECKOT0 AEUCTBHUS; C
KOH/IEHCAaTOpOM, C
MIPOTUBOIABIICHHEM, C
YXYALICHHBIM BaKyyMOM, C
TEIUIOBBIM HaCOCOM.
7.3 Jlex BrInapHble yCTaHOBKH: ITK-1 TIK-3 JI1.1 TIK-1.1; TIK-
aguabaTHbIC, C KOHTAKTHBIMHU JI1.2J12.3 3.1; [IK-3.2
HarpeBareIs MU U 2122
MIOTPY>KHBIMHU TOPEJIKAMHU.
7.4 Cp IIK-1 I1K-3 JI1.2J12.1 IIK-1.1; TIK-
J12.2 3.1; [IK-3.2
2122
7.5 DK3aMeH MK-1 I1K-3 JI1.2 IK-1.1; TIK-
2122 3.1; [IK-3.2
Pasgen |Pasmen 8. OcHoBHEBIE
KOHCTPYKI[HH ANNapaToB,
TelI0OBbIe CXeMbI
YCTAHOBKH
8.1 Jlex CxeMBbI oiorpeBa pacTBopa. ITK-1 IIK-3 JI1.1 KpYTJIBIiA
OnTUManbHOE YUCIIO CTyNEHeH JI1.2J12.3 CTOJI
YCTaHOBKHU. 01022 (muckyccns)
ParmonaibHBIE CXEMBI TIK-1.1; IIK-
WCIIOJIb30BaHUsI BTOPUYHOTO 3.1; TIK-3.2
tera. Koncrpykunn
BBIMIAPHBIX alaparoB.
8.2 Jlex Cenapartopsl u IK-1 TIK-3 J1.1 IK-1.1; IIK-
OpBI3rOOTICIUTEIH. JI1.2J12.3 3.1; I1IK-3.2
[lepcneKTHBBI pa3BUTHS 2102
BBIMAPHBIX aMMapaToB U
YCTaHOBOK.
8.3 Cp [IK-1 IIK-3 JI1.2J12.1 IIK-1.1; T[IK-
J12.2 3.1; [IK-3.2
2122
8.4 DK3aMeH MK-1 I1K-3 JI1.2 IK-1.1; IIK-
2122 3.1; [IK-3.2
Pasgen |Paszmen 9. ®uszuko-
XUMHYEeCKHe U
TepMoOJANHAMUYECKHE OCHOBBI
NPOLECCOB BHINAPUBAHUS U
KPHCTAJJIM3ALMI; OCHOBBI
TEMJIOBOro pacyera
9.1 Jlex DOUBNKO-XUMHIECKUE U ITK-1 ITK-3 JI1.1 TIK-1.1; TIK-
TEPMOANHAMHYECKHE OCHOBBI JI1.2J12.3 3.1; I1IK-3.2
Tpoliecca BhIIAPUBAHUS U 2132
KPHUCTaJUTU3AIIH.
9.2 Jlex MarepuanbHbIi 6anaHc, ITK-1 ITK-3 JI1.1 KpYTIIBIN
OmpeesIeHne KOJInyecTBa JI1.2J12.3 CTOJ
BBITIAPEHHOU BJIarv U 2132 (auckyccus)
KOHIIEHTPALIMK pacTBOpPa; IK-1.1; ITK-
TEIUIOBOU pacueT 3.1; IIK-3.2

MHOTOCTYIIEHYaTO! BBITApHOH
ycraHoBku (MBY).




9.3 Jlex Pacnonaraemas u mone3Has 1 IK-1 TIK-3 JI1.1 TIK-1.1; IIK-
Pa3HOCTH TeMIEpaTyp. JI1.2J12.3 3.1; TIK-3.2
AnropurMm pacueta MBY Ha 21032
OBM.
TexHUKO-IKOHOMUYECKUE
nokaszarenu MBY.
9.4 Jlex TermmoTeXHOIOTHISCKHE 1 ITK-1 ITK-3 JI1.1 ITK-1.1; TIK-
BEIOpOCHL. BrimapHbie JI1.2J12.3 3.1; 1IK-3.2
YCTaHOBKH B CXE€MaX OYHCTKU 2122
CTOYHBIX BOJI.
9.5 JIa6 OmnpenencHue GU3NKO- 5 IK-1 IIK-3 JI1.2713.2 Pabora B
XMMUYECKOH TeMIepaTypHOH 01022 MaJbIX
JIENPECCUU PaCTBOPOB rpynnax ITK-
1.1; I[IK-3.1;
IK-3.2
9.6 IIp TemuoBoii pacuer 18 [K-1 IIK-3 JI1.2J13.1 Pabora B
TPEXKOPIYCHOH BBITApHOH 2122 MaJbIX
yCTa-HOBKHU. rpymmnax ITK-
1.1; [IK-3.1;
MK-3.2
9.7 Cp 7 MK-1 I1K-3 JI1.2J12.1 IK-1.1; TIK-
2.2 3.1; [IK-3.2
21092
9.8 DK3aMeH 3 IK-1 IIK-3 J1.2 IK-1.1; TK-
2122 3.1; [IK-3.2
9.9 KII 0 MK-1 I1K-3 JI1.2713.1 IK-1.1; TIK-
21022 3.1; [IK-3.2
Paznen | Paznen 10. Ileperonnsie u
pexTH(UKAIUOHHBbIE
YCTAHOBKH; KOHCTPYKIMH U
NPUHLUI AeiicTBUS
anmaparoB; (U3NKO-
XHMHYECKHE U
TepMoOANHAMUYECKHE OCHOBBI
NPOLeCCOB NEePEeroHKU U
pexTH(UKA"IHI
10.1 Jlex OO01mue cBeIeHuUs O TIEPETOHKE 1 [K-1 IIK-3 JIT.1 TIK-1.1; TIK-
U peKTUPHUKAIHY. JI1.2J12.3 3.1; [IK-3.2
21022
10.2 Jlex DOu3NKOo-XMMHUYECKHE CBOMCTBA 1 IIK-1 I1K-3 JI1.1 TIK-1.1; TIK-
OMHAPHBIX CMECEH. JI1.2J12.3 3.1; TIK-3.2
Oco0eHHOCTH MPOIIECCOB 2122
KUIIEHUSI U KOHJICHCAIIH
OMHApPHBIX cMeCEH.
10.3 Jlex A3eoTporHbIe CMECH. 1 IK-1 IIK-3 JIT.1 IK-1.1; ITK-
Juctumsimst. JI1.2J12.3 3.1; [IK-3.2
21022
104 JIab Hzyuenue nporecca 6 [1K-1 T1K-3 JI1.2J13.2 TIK-1.1; TIK-
HETNPEPLIBHON peKTH(PHUKAINU 21092 3.1; TIK-3.2
OMHapHOW cMecH
10.5 Cp 7 IK-1 T1K-3 JI1.2712.1 IK-1.1; TIK-
2.2 3.1; [IK-3.2
21022
10.6 DK3aMeH 2 IK-1 IIK-3 JI1.2 IK-1.1; TIK-
2122 3.1; [IK-3.2
Pasnen |Pazgen 11. da3oBble

AUArPaAMMBbI COCTOSTHUS
cMeceii JKHAKOCTel: 0CHOBBI
KHHEMATHUKU MacCOOOMEeHa;
MaTepHaJbHbII U TENI10BOMH
pacyer YCTAHOBKH




11.1 Jlex Juarpamma cocTosHus t-y-x u 1 IK-1 TIK-3 J1.1 JIEKIMSI-
Juarpamma paBHOBECHS Y-X JI1.2J12.3 6ecena I[1K-
OuHapHBIX cMecei. [Iporeccs 21032 1.1; TIK-3.1;
B PeKTH()UKAITMOHHBIX IK-3.2
YCTaHOBKAxX U UX U300paKeHue
Ha t-y-X U y-X AMarpammax.
Hednermanus u
peKTHdHUKanLS.
11.2 Jlex CxeMbl peKTU(PHUKALNOHHBIX 1 [K-1 IIK-3 JI1.1 IK-1.1; [IK-
YCTaHOBOK ISl IBOMHBIX U JI1.2J12.3 3.1; I1IK-3.2
TPOMHBIX CMECEH. 21022
DKCTpaKTHBHAS
PEeKTUDHUKALUSL.
11.3 Jlex KoHcTpykuus Tapensyarbix, 1 ITK-1 TIK-3 JI1.1 TIK-1.1; TIK-
CHTYATHIX M HACATOYHBIX JI1.2J12.3 3.1; IIK-3.2
kosonH. OmnpesnienieHue 9ncia 01032
TapeJsioK B KoJIOHHE. Binsinue
(rermoBOTO YKCTIA HA
9KOHOMHUKY TIpH
MIPOEKTHPOBAHUH U
9KCIUTyaTall KOJIOHHBI.
11.4 Jlex TermoBoit 6ananc 1 IK-1 IIK-3 JI1.1 IK-1.1; ITK-
PEKTHPHUKAIMOHHBIX JI1.2J12.3 3.1; 1IK-3.2
YCTaHOBOK. 2122
11.5 Jlex Oxpana Tpyna u 1 [K-1 IIK-3 JI1.1 IK-1.1; [IK-
MIPOTHUBOMOXKAPHAS TEXHUKA JI1.2J12.3 3.1; 1IK-3.2
IpH PEKTU(DUKAIIH. 21032
[Ieperonka B nporeccax
00e3BpeKUBaHMS TPOMCTOKOB.
11.6 Cp 10 IIK-1 IIK-3 JI1.2J12.1 IIK-1.1; TIK-
J2.2 3.1; [IK-3.2
2122
11.7 DK3aMeH 3 [K-1 I1K-3 JI1.2 IK-1.1; [IK-
21022 3.1; [IK-3.2
Pazpnen |Pazmen 12. CymnibHble
YCTaHOBKH, MOHSITHE O
npouecce cymku, popmbi
CBSI3U BJIATH € MaTepHaJIoOM,
OCHOBBbI KMHETUKH H
TUHAMMKY CYLIKH,
NPUHUUNHAIbHbIE CXeMbI
KOHCTPYKIHUHU CYIIMIBHBIX
YCTaHOBOK
12.1 Jlex CyumiibHbIe YCTaHOBKH, 1 [TK-1 ITK-3 JI1.1 JICKLHSA -
MOHSTHE O MpOLlecce CYIIKH, JI1.2J12.3 6ecena ITK-
(hopMBI CBSI3U BJIaru ¢ 2132 1.1; [IK-3.1;
MaTepHAIIOM. [IK-3.2
OCHOBBI KHHETUKH U
JUHAMUKH CYIIKH.
12.2 Jlex [TpuHIMNIIATBHBIC CXEMBI H 1 ITK-1 IIK-3 JI1.1 TIK-1.1; TIK-
KOHCTPYKIIUH CYIIMIBHBIX JI1.2J12.3 3.1; TIK-3.2
YCTaHOBOK 21032
12.3 JIab W3yuenue npouecca Cyuiku 6 [TK-1 ITK-3 JI1.2J13.2 Pabora B
JUIMHHOMEPHBIX MaTepHaioB Ha 2122 MaJIbIX
puMepe ACUCTBYIOLIEN rpynnax [1K-
JIECOCYIIHIIKA 1.1; [IK-3.1;
[K-3.2
12.4 JIab HccnenoBanne KHHETUKH 6 IK-1 TIK-3 JI1.2J13.2 TIK-1.1; TIK-
CYIIKH BJIQXKHBIX MaTEPHAIIOB 2132 3.1; 1IK-3.2
MHppaKpaCHBIMH JTyIaMHU.
12.5 JIa6 W3yuenwue mpouecca 6 MK-1 IIK-3 JI1.2J13.2 TIK-1.1; TIK-
KOHBEKTHBHOM CyIIKU 0132 3.1; TIK-3.2

BJIQXXHBIX MaTCpHaIOB




12.6 IIp Pacuet 6apabanHOi 20 IK-1 TIK-3 JI1.2J13.1 COTpyAHUYEC
CYIIUIILHOW YCTaHOBKU IS 21032 TBa B MaJIbIX
CYIIIKH CHITy4ero Marepuana (¢ rpymmax ITK-
ucmoib3oBanueM IBM). 1.1; [IK-3.1;
TK-3.2
12.7 Cp 10 ITK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
J2.2 3.1; TIK-3.2
2132
12.8 DK3aMeH 2 MK-1 TIK-3 JI1.2 TIK-1.1; TIK-
2132 3.1; TIK-3.2
12.9 KII 0 ITK-1 TIK-3 JI1.2J13.1 TIK-1.1; TIK-
21932 3.1; TIK-3.2
Paznen | Pa3men 13. TenJsioBoii 6ananc
KOHBEKTHBHOM CYyIIMJIbHO
YCTAHOBKM, IOCTPOEHHE
npouecca cymku B h-d
auarpaMme BJIa;KHOTO ra3a
13.1 Jlex TemnoBoii 6ananc 1 TIK-1 T1K-3 JI1.1 JICKIIUS-
KOHBEKTHBHOM CyIIMIIBHON JI1.2J12.3 Oecena [1K-
YCTaHOBKH, moctpoenue B H-d 21032 1.1; I1IK-3.1;
JuarpaMMe BJIXKHOTO BO3yXa [K-3.2
13.2 IIp PacueT KOHBEKTHBHBIX 14 [K-1 IIK-3 JI1.2J13.1 COTpYyIHAYEC
CYILIHUIIOK. 2122 TBa B MaJIbIX
rpynnax [1K-
1.1; TIK-3.1;
TK-3.2
13.3 Cp 10 IK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
J2.2 3.1; TIK-3.2
21932
13.4 DK3aMeH 1 IK-1 TIK-3 JI1.2 TIK-1.1; TIK-
21032 3.1; TIK-3.2
13.5 KIT 0 IK-1 TIK-3 JI1.2J13.1 TIK-1.1; TIK-
21032 3.1; 1IK-3.2
Paznen | Paznen 14. TensiooOMeHHMKH
-YTHJIU3ATOPHI 1JIs1
HCNOJIb30BAHUSA TEMJIOTHI
BEHTWISIINOHHBIX BHIOPOCOB,
0TPA0OTAHHOIO CYLIMJILHOIO
areHTa,
HHU3KONMOTEHIHAIBHBIX
BTOPHYHBIX JHEPIropecypcoB
14.1 Jlex ObopynoBanue st 1 IK-1 TIK-3 JI1.1 ITK-1.1; TTK-
TIEPEMEIIEHUS U pa3/ICICHUs JI1.2J12.3 3.1; 1IK-3.2
HEOJHOPOAHBIX >KUAKOCTEH. 2192
IIutarenu.
[TbUTeOUHNCTUTEIIBHBIC
YCTpPOHCTBaA.
Bperoornenureny.
KoHIeHCaTOOTBOAUNKH.
Cocynpl 1 pe3epByapsbl.
14.2 Jlex TennooOMeHHUKY — 1 [TK-1 ITK-3 JI1.1 TIK-1.1; TIK-
YTUIU3ATOPHI IS JI1.2J12.3 3.1; [IK-3.2
HCIIOJIb30BAHMS TETUIOTHI 21022
BEHTHJISIIOHHBIX BEIOPOCOB.
14.3 Cp 10 IK-1 TIK-3 JI1.2J12.1 TIK-1.1; TIK-
J2.2 3.1; TIK-3.2
2132
14.4 DK3aMeH 2 ITK-1 TIK-3 JI1.2 ITK-1.1; TTK-
2132 3.1; TIK-3.2




Pazgen | Paszmen 15. OcHoBHBIE
KOHCTPYKIU MU, NPUHIIUII
JelficTBUS, OCHOBBI pacyeTa U
noadopa CTaHIAPTHOIO
000py0BaHuUs;
BCIIOMOTaTeJIbHOe
o0opyaoBanue
15.1 Jlex Pacuer 1 BEIOOp CTaHAAPTHOTO 8 1 IK-1 IIK-3 JI1.1 0 IIK-1.1; K-
OCHOBHOTI'O K JI1.2J12.3 3.1; I1IK-3.2
BCIIOMOTaTeIbHOI0 21022
00opymoBaHusI.
15.2 Jlex OCHOBHBIE KOHCTPYKIIUH, 8 1 ITK-1 ITK-3 JI1.1 0 TIK-1.1; TIK-
MIPUHLIMI JEHCTBUS, OCHOBBI JI1.2J12.3 3.1; TIK-3.2
pacueTa u moabopa 2132
CTaHJIAPTHOTO 000PYIOBAHHUS;
BCIIOMOTATEILHOTO
obopynoBaHusl.
15.3 Cp 8 10 [K-1 IIK-3 JI1.2J12.1 0 IIK-1.1; T[IK-
J12.2 3.1; [IK-3.2
2122
15.4 DK3aMeH 8 2 MK-1 I1K-3 JI1.2 0 IK-1.1; TIK-
2122 3.1; [IK-3.2

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

TexHOJ0rHs KOJUIEKTUBHOTO B3auMOJIEHCTBUS (paboTa B MaNbIX TPyIIax) (CaMOCTOsTEIbHOE H3yueHHe 00yUYaroIuMHICS HOBOTO
Marepualla HOCPEJCTBOM COTPYIHHYECTBA B MAJIBIX IPYIIIaX, Ja€T BO3MOXKHOCTh BCEM YYaCTHUKAaM y4acTBOBATh B padoTe,
MPaKTUKOBATH HABBIKH COTPYIHHMYECTBA, MEXIIMYHOCTHOTO OOIIICHNS)

O6pazoBaTepHBIC TEXHOJIOTHHU C UCIIOIh30BaHNEM aKTHBHBIX METOJIOB 00yueHHMs (JIeKIHs — Oecerna)

O0pazoBaTeNbHbIC TEXHOJIOTHH C MCIOIb30BAaHNEM HHTEPAKTUBHBIX METOIOB 00y4UeHNUS (KPYTIIBIH CTOT (TUCKYCCHs))

6. POHJ OHEHOYHbBIX CPEJICTB

6.1. KonTposabHbIe BONIPOCHI M 32JaHUSA

Texymmii KOHTPOJIb COCTOUT U3 3aIHUTHI Ta0OPATOPHBIX PadoT:

Jlabopatopnas pabota Nel "Omnpenenenue BpeMEHN HarpeBa TBEPIBIX TE Pa3IMYHON TETJIOBOM MaCCUBHOCTH'
KoHTposbHbIE BOIPOCH 711 CAMOTIPOBEPKU:

1. YTo Takoe HeCTallMOHAPHBIN TEIIIOBOH pesxum?

2. B uem 3akirouaroTcs rpaHUYHBIC ycaoBus 1, 2 u 3 poxa?

3. B uemM 0cOOEHHOCTH HarpeBa «TOHKOT'0» M «MACCUBHOTO» TeJ1?

4. ®uzndeckuit cMbICT KpuTepus Bi?

5. B xakoM cilyuae rpaHUYHBIE YCIOBUS 3 poJa CBOAATCS K yciaoBuaM 1 pona?

Jlabopatopnas pabota Ne2 "TemsoBoii 6ananc MyhenbHOM dyeKkTporneyn”

KoHTposbHbEIE BONPOCH 711 CAMOTIPOBEPKU:

1. ITepeunciute cTaThu pacxoja TEIla B AJICKTPOICUH.

2. IlepeuncnuTe CTaThU MPUXOAA TEIUIA B HICKTPOIECUH.

3. JIBe caiku ¢ OJMHAKOBOH Maccoil u Temnohu3nuecKUMH apaMeTpaMu MOJIBEPraloTCs HarpeBy 0 OHON U TOH ke
TeMITepaTypsl. B mepBoM cirydae HarpeB mpoTekaeT 0e3 IUTaBJIeHHUs, BO BTOPOM Cllydae — C IUIaBJIeHHeM oOpasiia. B kakom ciydae
MOJIE3HO M3PACXOIOBAHHOE TEIUIO MeHbIIe (00IbIIe) 1 modeMy?

4. Kak cka3pIBaeTcsi HaTMuue My Qe Ha IoTepH Teruia uepes GpyrepoBky?

5. Kaxk onpezesuTh TeIIoBble MOTEpH (pyTEPOBKH, €CIU MOCIEIHSAS pad0TaeT B HECTALIMOHAP-HOM PEKHME TEIUIONPOBOIHOCTH?

6. B pesynprare pacdyera KOIMYecTBa TEIlIa, aKKyMYJIHPOBAaHHOTO ()yTEpOBKOMH 3a MK Harpe-Ba, MOJTyYMIach OTPUIIATEIIbHAS
BenimauHa. UTo 3T0 3HAUUT?

7. Kak yMeHBIINTH TEIIOBYI0 HHEPLIUOHHOCTD N€4n?

JlabopaTopHast padota Ne3 "Omnpenencane GU3NKO-XUMAIECKOH TEMITEpaTypHOH IeTPecCHH pacTBOPOB"

KoHTpossHbIE BOIIPOCHI AT CAMOTIPOBEPKH:

1. Yem oTnuuaeTcs BeIIapUBaHUE BOAHBIX PACTBOPOB OT UCIAPEHUS YUCTON BOIBI?

2. Kak n3MeHseTcs TeI0eMKOCTb, BSI3KOCTb, IIIOTHOCTh, TEMIIEpATypHas JENPECCHs PacTBOpaA C MOBBIIIEHUEM €T0 KOHIIEHTpaluu?
3. Kak n3menseTcs pU3NKo-XxUMHYECKas TeMITepaTypHast AEMPECCHs pacTBOPa C OBBIIICHHEM WIIH TIOHIKEHUEM JIaBIICHHUS B
HaJPacTBOPHOM HMPOCTPaHCTBE?

4. Kak m3mensieTcst Ko3(GUIMEHT TeIUI00TAAYH [ | OT CTEHKHM K KUIIAIIEMY PacTBOpPY C MOBBI-LIEHUEM KOHIIEHTpAlK pacTBopa?

5. Kakne Tpu BHJa TeMIepaTypHBIX IETPECCHI IIPUXOANTCS YIUTHIBATE TIPH PacyueTe BBITAP-HON YCTAaHOBKH M KaKas 3 HUX UMEET
HanOoJblIee 3HaYeHHE?

JlabopatopHas pabota Ne4 "HM3yueHue npouecca HempepbIBHOHN pekTudukanun OuHapHoil cMecH”




KonTponbHble BOIPOCH! Ul CAMOIIPOBEPKU:

1. B uem ornnune pekTHUKAUN OT JUCTHILIALIN?

2. Yro Taxoe ¢aermoBoe 9ucio?

3. OOBACHHTE MPOLIECC TEIUIOMACCOOOMEHA MEXKY JISTKOKHIIAIIAM KOMIIOHEHTOM M TSKETIBIM B PeKTH(HHUKAIMOHHOI KOJIOHHE.
4. Yto noHMMAIOT 1o OMHApHON cMechIo?

JlaGoparopHas paboTa Ne5 "M3ydeHue npolecca CyIIKH JITMHHOMEPHBIX MaTepHalloB Ha IPHUMeEpE AeHCTBYOMIEH TecoCy MIKn'"
KonTponbHble BOIpOCH! U1 CaMOIPOBEPKU:

1. Uro Taxoe rpaJueHT BIaXXHOCTH B MaTepuaine? B kakux Cirydasx IpPOUCXOIUT PaCTPECKUBA-HIE MATEPHATIOB U KaKHe MEpbI
HNPUHUMAIOT [T €70 YCTpaHeHHUs1?

2. OT KaKkuX MapaMeTpoB 3aBUCUT HHTEHCUBHOCTh UCIIAPEHMsI BJIard ¢ HOBEPXHOCTH MaTepua-ia?

3. Uem oTnmuaeTcst JeHCTBUTEIBHAS CYIIHIKA OT TEOPETHUECKOH?

4. Kaxkas Biara, cojeprkalasicsa B MaTepHaine, He 3aMep3aeT IpH HU3KHUX TeMIepaTypax”?

JlaGoparopHas pabota Ne6 "cciaenoBaHne KHHETHKH CYIIKH BI2XKHBIX MaTepHaIoB HH(PpaKpacHbIMHU TydaMu."

KonTponbHble BONPOCH! U1 CaMOIIPOBEPKU:

1. YkaxuTe 00/1acTH pallioOHAIBHOTO IPHUMEHEHHS €CTECTBEHHON M UCKYCCTBEHHOH CYIIIKH MaTepUaIoB.

2. Yem omiiMyaeTcst HCapeHUe OT Npoliecca KMIEeHNs WK BbinapuBanus? Kakas Biara umeeT HanOoJIbIIyIO U Kakasi HAUMEHBIITYIO
SHEPTUIO CBSI3U C METAIIOM?

3. Kax Ha3bIBaroTCs Nepuomsl cymkn Martepuana? OObACHHUTE, KaK H3MEHSAIOTCS BIAXXHOCTh U TEMIIepaTypa MaTepraa B 3TH
nepuosl?

4. YTo Takoe KpUTHYECKasl BIaXHOCTh MaTtepuana? Kakylo KOHEUHYIO BIaKHOCTb JJOJKEH UMETh MaTepuan’?

JlabopatopHas pabota Ne7 "M3yuenne npoiecca KOHBEKTHBHOM CYIITKH BIQXKHBIX MaTepHAIIOB"

KonTponbHble BOIPOCH! Ul CAMOIIPOBEPKU:

1. Kakoil TexHONOrHueCcKuil Mpolecc Ha3bIBaeTCsl CYIIKOH?

2. Yro sBisieTcs ABMKYIIEH CUIION Tpoliecca CyIIKu?

3. Yto Ha3bIBAETCA CKOPOCTHIO CYIIKH?

4. Yem ompezenseTcs CKOPOCTh CYIIKH B TepBoM nepuoje? Kak nHaue Ha3pIBaeTCs 9TOT nepu-of cymku? IIpyu kakux ycrnoBusx
CKOPOCTb CYILIKHU B IEPBOM NEPUOE MOCTOSHHA?

5. UeM ompepenseTcsi CKOPOCTh CYIIKHA BO BTOpoM nepuoze? Kak nHaue Ha3pIBatOT 3TOT MEPU-OJ1 CYIIKu?

6. Uto Takoe paBHOBECHOE BIIarOCcOAEpKaHHE MaTepHaa U OT Yero 3aBUCUT ero BenndnHa? UTo Takoe KPUTHIECKOe
BJIarocojiepxanue Marepuana’?

7. Yo Takoe OTHOCUTEbHAS BIaXHOCTh BO3AyXa?

8. ITo moka3zaHMAM KaKHX IPHOOPOB M KaK MOXKHO HAITH OTHOCHTENBHYIO BIQXKHOCTh BO3yXa, TOJIB3YACH AUarpammoii Pamsuna?

6.2. TeMbl NUCbMEHHBIX padoT

Kypcosoit npoekr:
Pacuer 6apabaHHOI CYyIMIMIBEHON YCTAaHOBKY IS CYIIKH CBHITYYNX MAaTepHAIOB

Iesb KypcOBOIo MPOEKTA:
1. OcBOUTP U 3aKPENUTh METOJMKY pacdéTa 6apaOaHHOH CYIIMIBHON YCTAaHOBKH JUIS CYIIKH CBHITYYHX MAaTepHAJIOB;
2. o mosmy4eHHBIM JaHHBIM HAyYUTHCS BEIOMPATh TUI U KOHCTPYKIHUIO OapabaHHON CyIIMIb-HON YCTaHOBKH.

3aanue:
Paccuntath, BRIOpATh TUI U KOHCTPYKIIHIO OapabaHHOH CYIIVIIEHONW YCTAaHOBKY JIJISI CYIIKU CHIITYYHX MaTepHAIIOB.

IMopsnok BBITONHEHUS:
J17151 BEITTOJTHEHHSI KypCOBOTO ITPOEKTA 00yJaronTMCs BEIIa&TCS HHANBHAYaIbHOE 3aIlaHHe 10 pacdeTy 0apaOaHHOH CyIIMIBHON
YCTaHOBKH JUIsl CYHIKH CBIIIy4UX MaT€pPHaJIOB.
T'0TOBBIN KypCOBOH MPOEKT cIAaeTcsl MPEnoAaBaTeo Ha MPOBEPKY 3a 2 HEJEeNH 10 Hauaua dK-3aMEeHAIlMOHHOM CecCcHu.
Pe3ynbTaToM IpoBEpKH MOTYT OBITB:

«JIOMYILEH K 3aIIUTE;

«JIOMyIIEH K 3aIllUTe Mocie A0pabOTKU MO 3aMEYaHHAMY;

«HE JOMYyIIEH K 3alUTe).
Ecnu nocne mpoBepkH KypcoBOH ITPOEKT PEKOMEHIOBAH NPENOABATENEM K 3aIIUTE, TO CIELy-ET IIOArTOTOBUTHCS K €€ 3allUTe.
B ciryuae BBISIBIICHHS IPH IIPOBEPKE OMMOOK M HETOYHOCTEH, 00yUarouecs JOIMyCcKaeTcs K 3alIiTe KypCOBOTO IIPOEKTA TOJIBKO
MOCJIe UX yCTPaHEHHUS.
B nocnenHem cirydae tpeGyercs nepezenaTs KypcoBOil IPOSKT B COOTBETCTBUHM C IPEbsBIsie-MbIMU TpeOboBaHusaMH. Ecin
KypCOBOH ITPOEKT HE PEKOMEH/I0BaHa MIPETOJaBaTeleM K 3allliTe, TO HOocie IepepaboTku paboTa BHOBB CAASTCS HA IPOBEPKY.
Be3 3amuTh KypcoBOro npoekTa 00yJaroniecs: He JOIMyCKaeTcsl K claue SK3aMeHa 110 JUCIHI-TIHHE.
3amuTa KypcoBOro IIPOeKTa MPOM3BOAUTCA B YaChl, OIPEIENEHHbIE B COOTBETCTBHHU C PACIH-CaHHEM 3aHATHH.
Ha 3ammTe KypcoBoro npoexra o0y4Jaronyecs B KpaTKoi (popMe H371araeT OCHOBHBIE PE3YIIb-TaThl, HOIyIEHHBIE B XOJIE €T0
BBINOJIHEHNA U IPAKTUYECKYIO 3HAUUMOCTh BBIIIOJIHEHHOI'O IIPOEKTa, OTBEYAECT HA BO3HUKIINE B XOJ€E 3aLUThHI BOIIPOCHL.

PexoMeHIanuu 10 BHIOJHEHHUIO KypCOBOTO ITPOCKTA.

CTpyKTypa pacueTHO-TIOSICHUTEIHHOM 3aIiCKN MOXKET BAphUPOBATHCS B 3aBICUMOCTH OT TEMBI KypCOBOTO MPOEKTa, HO B 00IIEM
ClIydae OHa COCTOMT M3 CIEeIYIOIIUX YacTel U pa3aesioB:

1) TUTYJIbHBIH JIUCT;




2) 3aJaHie Ha KypCOBOE IIPOEKTHPOBAHUE;

3) coJ/iep KaHue;

4) BBEJICHUE.

5) TEIUIOBOM M MaTE€pHUalbHbII pacyeT CyMIUIbHON yCTaHOBKH.
6) KOHCTPYKTUBHBIH pacyer.

7) MEXaHUYECKHIl pacyer.

8) pacueT TEeTUIOBOM M30JISIUH.

9) a3pOJMHAMUYECKUI pacyer.

10) BBIOOp BCIIOMOTATEILHOTO 000PYIOBAHMS.

11) TeXHHKa 0€30MMaCHOCTH MPH SKCILTyaTallui CYIIMIBHBIX yYCTAHOBOK.
12) pacuet Ha [IBM.

13) 3aKJIFOYCHUE.

14) CITMCOK MCIIOJIb30BAHHOM JIUTEPATYPHI.

15) crenUKaIs Ha KOMIOHOBOYHBIH YePTEXK,

16) 3aKJII0UEHUE;

17) CIIMCOK HMCIIOJIb30BaHHOM JIUTEPATYPBHI.

Vcxonuble naHHBIE: YKA3bIBACTCS TUII CYIIMIKH — OapabaHHas; BEICYIIMBAEMbI MaTepHal; IPOU3BOAUTEIBHOCTD I1EXa; TOILUTHBO
(TETIOHOCUTETh); BIAarocoAepKaHue MaTepuaa (HauajabHoe U KOHEUHOe, %); CYIIMIBHBINA areHT - CMECh TOIIOUHBIX I'a30B C
BO3JIyXOM; TeMIIepaTypa CyIIMIb-HOTO areHra (Ha BXOJIe B CYIIWIIKY U Ha BBIXOJC U3 CymIiIKH, 0C); HAIPsDKCHHOCTH BO BIIare
(xkr/M3x49); MecTO paboThI CYIIIITFHOTO (IIeXa, TOPO); PEKOMEHIyEeMBII THIT HACAIKH.

Bo BBeneHnu yka3ath 0071aCTh IPHMEHEHUsSI KOHBEKTUBHBIX CYIIMIIBHBIX YCTaHOBOK, OCO-OCHHOCTH, JOCTOMHCTBA U
HEIIOCTATKU JAHHOTO THUIIa CYIIHIOK; 00Jiee HOAPOOHO OCTAHOBUTHCS Ha KOHCTPYKIIMU KOHBEKTUBHOM OapaOaHHOM CyIIHIBHON
YCTaHOBKH.

OcHoBHas 4acTh: TemnoBoil pacdeT CymMIKu He0OXOIMMO BEIITOJTHUTH Tpado-aHATUTHIECKUM METOIOM ¢ omornsio H-d
(mnarpammbl Pam3nHa) ¥ HAHOCTH Tpoliece AeHCTBUTENBHONM CYIIHIIKY Ha AUarpaMMy ¢ y4eToM notepsb temia ([ < 0), onpeaemnstoT
YICNBHBIA Pacxo]] BO3/AyXa, YACTBHBIN pacXo/ TeIula K 3 ypaBHEHHS TEIUIOBOTO OaTaHCa ONPEICIIIOT PAcXo.l TOIUINBA.
MexaHNYeCKHH pacyeT CYIIMIOK CBOAUTCS K IIPOBEPKE HA MPOYHOCTH KOPITyca CYIIFIIKH, a TAKKE OCHOBHEBIX €€ y3JIOB U JeTallel
MoJ IefiCTBHEM pa3IM4YHbIX Harpy3ok. B paznene «PacueT TerioBoil H30SMIMM» JAeTCsl OMUCaHUuEe U 000CHOBaHHUE BBHIOOpA
Marepuaa TeIIOBOM M30JISIMHU U IIPUBOIUTCS pacyeT ee TOJMIIUHEL [Ipu pacuere naHHOW OapabaHHOH CYIIMIKA HEOOXOIMMO
BBIOpaTh BEHTIJIATOP JUTS OT-CachIBaHMS CYIIMIIBHOTO areHTa, 9To SBISIETCS 3a/1aueil a3poAnHAMHYECKOro pacdeTa. B Beibope
BCIIOMOTATEIHHOT0 000PYIOBaHNS HEOOXOIMMO IIPHBECTH pacyeT IUKIOHA TSI OYMCTKH yXOMIS-IIUX Ta30B, CIETIaTh BEIOOP
TPAHCHOPTHBIX YCTpoUcTB 1 Tonku. [locne pa3nena «TexHnka 6€30-MacHOCTH MPHU IKCILTyaTallly CYIIUIBHBIX YCTaHOBOK»
HEoOX0IMMO B 3aKITFOUCHUH KPATKO OCTa-HOBHUTHCS Ha LEIH JaHHOTO KypCOBOTO NMPOEKTa M TEX Pa3/eliax, YTo ObUIH BHIIIOJTHEHEI B
MOSICHU-TEJIEHOM 3aIicKe, MPUIeM B KaKIOM pasfielie yKa3aTh, Kakoe cepuitHoe 000pyaoBaHue ObLTO BEI-OpaHOo.

B 3akmoueHun HeOOXOAUMO MIPOBECTH aHATHU3 BRIMOTHEHHON paboThl. CrenaTs BBIBOJBI IO paboTe.

6.3. ®OH/1 OLIEHOYHBIX CPEICTB

OK3aMEHAIOHHBIE BOIIPOCHI:

Paznen Nel "OcHoBHBIE BUBI M KJIacCH(HUKAIHS TETIOMACCOOOMEHHOTO 000y I0BaHUS MPOMBIIIUIEHHBIX TPEANPUIATHI"

1.1 INpormeccrl: HarpeBaHNe, OXJIaXICHNE, KUIIEHHE CyOIMManus, BEIIapiBaHie, KOHICHCAINS, HCTIapEeHHs, IIaBJIeHHUe, CyIIKa,
paseneHne; ux Temo(u3ndeckas CymHOCTb, IPUHIIUITEL pacyeTa.

1.2 TenmooOMeHHbIE anmapaThl U UX KilaccupUKaIys: Mo Coco0y TermaooOMeHa (peKynepaTuBHbIE, pereHepaTuBHEIE,
KOHTAKTHBIE); TI0 BpEMEHH AEHCTBUS; 0 Ha3HAYEHHUIO.

1.3 TerutoBbIe TPYOBI 1 TEPMOCU(OHEI, 3KEKTOPHI, BUXPEBBIE TPYOBL.

1.4 TertoHOCUTENN: OCHOBHBIE CBOMCTBA, 0OJIACTH PAL[OHATIBHOTO IPUMEHEHHUSI.

Paznen Ne2 "TerutoHocUTENH, HX CBOMCTBA, 00JaCTh IPUMEHEHUS "

2.1 Ponb 0TE€4ECTBEHHBIX YUCHBIX B PA3BUTHU IPOMBIIUICHHBIX TEITIIOMACCOOOMEHHBIX YCTaHOBOK.
2.2 TlepcrieKTUBBI pa3BUTHS pereHepaTUBHBIX aIlNapaToB.

2.3 CBoiicTBa BIaXXHBIX MAaTEPUAIOB KaKk 00bEKTOB CyIIKy. O0mmue CBeIEHHs O MPOLECCE CYIIKH.
2.4 KuneTtHka ¥ AMHaAMMKA CYIIKU.

Paznen Ne3 "PekynepaTHBHbIE TEMIIOOOMEHHUKH HEMPEPHIBHOTO U TIEPHOANYECKOTO NeiicTBr"

3.1 Anmapatsl ¢ pa3BUTHIMH MOBEPXHOCTSMH TEINTO0OMEHa, CIIOCOOBI MIX H3TOTOBJICHHSI.

3.2 ®uzuueckue OCHOBBI IPOLIECCOB BblNapupaHusi. CBONCTBA PacTBOPOB.

3.3 [lepcrieKTUBBI pa3BUTHS BBIIAPHBIX alllapaToB U YCTAHOBOK.

3.4 ®u3uKO-XMMUYECKHUE U TEPMOJMHAMHYECKUE OCHOBBI IIPOLIECCA BBINAPUBAHUS U KPUCTAIIM3ALIUY.

Paznen Ne4 "PereHepaTuBHbIE TEMII00OMEHHUKY C HEMOJBIKHON M MOJIBUYKHOM HACaIKaMH, Ta30KUIKOCTHBIE H KHIKOCTHO-
JKUJIKOCTHBIE"

4.1 O6mwme cBeeHHS O TIEPETOHKE U PEKTHU(HUKAIIHH.

4.2 ®U3HUKO-XUMHYECKHE CBOWCTBA OMHAPHBIX CMECeH.

4.3 OcoOeHHOCTH MPOLIECCOB KUITEHHSI U KOHJCHCAIIMM OMHAPHBIX CMECei.

4.4 CyminbHble YCTaHOBKH, TIOHATHE O MPOIIECCe CYIIKH, (JOPMBI CBS3H BJIard ¢ MaTepPHAIOM.

Pazgen Ne5 "CmecurenpHble TEIIIOOOMEHHUKHI: KOHCTPYKIIUH, IIPHHITHIT 1CHCTBHA, PEXKUMBI SKCILTyaTauu'"
5.1 OCHOBBI KHHETHKH M TUHAMUKH CYILIKH.




5.2 O6opynoBaHue A1 HepEMEICHUS U pa3feNeHHs HeOMHOPOIHBIX KuaAKocTel. [Tutarenu. I1bueouncTuTeIbHBIC YCTPOICTBA.
Bbpeisrootaenurenu. Konaencaroorsoquuku. Cocysl U pe3epByaphl.

5.3 TemnooOMeHHEIE M TEIIOMACCOOOMEHHBIE YCTAaHOBKH: TEIIOBBIC ITyHKTHI (OOIIICpHBIE); IIO0TpeBATENBHEIC,
KOHJICHCAIIHOHHBIE 1 XOJIOMIIbHBIC, BEINIAPHBIC, ONPECHUTEIbHBIC, TUCTHIISIIMOHHEIE, peKTH()UKAIMOHHEIE, CYIIIIbHbIE U APYTHE
YCTaHOBKH.

5.4 MeTozbl HHTEHCH(HKAINK TEIUNIOOOMEHA.

Pazgen Ne6 "TemnnoBoi, rupaBINUeCKUil, IPOYHOCTHOHN pacdeTsl peKyHepaTUBHAIX TEII000MEHHUKOB"
6.1 IlepcriekTUBBI Pa3BUTHS CYIIUIBHON TEXHUKH.

6.2 CymmibHas TEXHUKA B CHCTEME 3aIIUTHI OKPYKAIOMICH Cpembl.

6.3 PaniuoHalbHBIE CXEMBI HCIIOJIb30BAHUS BTOPUYHOI'O TEILIA.

6.4 KoHCTpyKIIMHU BBIIAPHBIX allapaToB.

Paznen Ne7 "HcnapurenbHble, ONPECHUTENbHBIE, BHIIAPHBIE U KPUCTAIIM3ALMOHHbIE YCTAHOBKY; IIPUHIIUI AeHCTBUA"
7.1 TexHuko-3KOHOMHYECKHE MoKazaTenn MBY.

7.2 TennoTeXHOIOrNYECKUE BHIOPOCHI.

7.3 BeImapHbIe yCTAHOBKH B CX€MaX OYMCTKH CTOYHBIX BOJI.

7.4 OxpaHa Tpyaa ¥ MPOTUBOMOXKAPHAS TEXHUKA TP PEKTH(PHUKAIAN.

Paznen Ne§ "OcHOBHBIE KOHCTPYKIIMH aIllapaToB, TEMJIOBBIE CXEMbI U yCTaHOBKU"

8.1 Ileperonka B mporeccax 00e3BpeKUBAHUS TPOMCTOKOB.

8.2 Tenno0OMEHHHUKH — YTHIM3ATOPHI IJIS1 UCIIONB30BAaHHS TEIUIOTHl BEHTHIISIIMOHHBIX BHIOPOCOB.

8.3 KoHCTpyKIMH peKyNepaTHBHBIX TCINIOOOMEHHUKOB (TPyOUaThIX, KOXYXOTPYOUaThIX, INIACTUHYATBIX, CIIMPAIBHBIX).
8.4 PexynepaTHBHBIE allapaTsl IEPHOIIMYECKOTO ASHCTBHUS; NX TEIUIOBEIC OalaHChl, TpadUKN TeMIIepaTyp U Harpy3KH.

Paznen Ne9 "®uU3HKO-XMMHUYECKHIE U TEPMOJINHAMUYESCKIE OCHOBBI [TPOLIECCOB BHIMAPUBAHUS U KPUCTAIUTU3AIMN; OCHOBBI
TEIJIOBOTO pacyeTa"

9.1 TerutoBsie TPYOB!I 1 TEPMOCH(OHBI; 00IACTh X MTPHMEHEHHS.

9.2 PerenepaTuBHbIE TEIUIOOOMEHHBIE aNMapaThl ¥ YCTAHOBKH. ATMapaThl ¢ HEMOIBMYKHOM HACAKOW U MOABMKHOIN HACAIKOM.
9.3 PoTopHBIe armaparsl, ¢ KUIBIIIAM CIOEM, C aKTUBHOM HACaJKOM, KOHTaKTHBIC.

9.4 Oco0OeHHOCTH TEIII000MEHA, TEMIIEPATYPHBIC PEKUMBI, TTOJIS TEMIIEPaTyp.

Paznen NelO "[leperonnslie u peKTU(GUKAIMOHHbIE YCTAHOBKH; KOHCTPYKIUH U PUHILINI IEHCTBHS anmnaparos; Gpu3nko-
XMMHYECKHE U TEPMOIMHAMUYECKUE OCHOBBI IIPOIIECCOB IIEPETOHKH M peKTUHUKALNHT"

10.1 TerutoBoii pacdeT pereHepaTHBHBIX TEITIOOOMEHHUKOB.

10.2 Meroauka pacueTa armnapaToB ¢ KUISIIM CIIOEM.

10.3 Ha3nauyenue u Bupl 00€3BOxHBaHUA. OOIACTH IPUMEHEHUS CYIIKH.

10.4 MatepraibHBIH U TETIOBOH OalaHCHI KOHBEKTHBHBIX CYIIMIIBHBIX YCTaHOBOK.

Paznen Nell "®a3oBble quarpaMMbl COCTOSHHS CMECEH )KUIKOCTEH: OCHOBBI KWHEMAaTHKH MacCOOOMEHa; MaTepHaJIbHbIN U
TEIJIOBOM pacyeT yCTaHOBKH'"

11.1 TenynoTeXHOIOTUYECKUE CXEMBI YCTAHOBOK.

11.2 MocTpoenue nponeccos cyuiku B h-d quarpamme.

11.3 AnmapatypHO-TeXHOJIOTHYECKOe 0(OpMIIEHHE MPOIECCOB CYIIKH.

11.4 Cymika »UIKOTEKYIHX, TBEPBIX, JUCTICPCHBIX, ICHTOYHBIX MaTCPHAIIOB.

Paznen Nel2 "CymunnbHble yCTaHOBKH, IOHITHE O MPOLIECCE CYLIKH, (POPMBI CBSI3U BJIATU C MaTepUAIOM, OCHOBBI KUHETHKH U
JUHAMHKHU CYIIKH, IPUHIUNNAIBHBIE CXEMbI U KOHCTPYKIUHU CYHIMIBHBIX YCTAHOBOK"

12.1 CMecuTenbHBIE TEIUIOOOMEHHBIE allIapaThl 1 YCTAHOBKU: KOHICHCATOPHI CMEIICHHUS, CKpyOOephI MoJIble M HacagodHbIe,
KOHJUILUOHEPHI, TpagupHU. KOHCTpyKIuH anmapaTos.

12.2 AnnabaTHble YCTaHOBKH, UCTTAPUTENHN C THAPOGOOHBIM TEIUIOHOCHTENEM, 6apOOTaKHO-TICHHBIE YCTAHOBKHU, YCTAHOBKH C
MOTPYKHBIMH TOpeskaMu. KOHCTpyKIMH anmaparos.

12.3 MarepuainbHbIE U TEIUIOBBIE OaTaHCH. MeTOIbI U alrOPUTMEI pacdeTa amnmnapaTos.

12.4 KoHBEKTHBHAs CYyIIKA.

Paznen Nel3 "TerutoBoii 6amaHc KOHBEKTHBHON CYIIMIIBHONW YCTaHOBKH, ITOCTPOSHHE TIpoIiecca CyIKy B h-d auarpaMmme BiakKHOTO
raza"

13.1 TennoBoi, KOHCTPYKTHBHBIN U TOBEPOYHBIN pacyeThl TEMIOOOMEHHHKOB.

13.2 OCHOBHBIE 3IEMEHTHI U Y376l TEITIO00OMEHHHUKOB.

13.3 I'mapaBiuyeckuil pacueT anmnaparos.

13.4 CxeMsl BBIIAPHBIX YCTAHOBOK C amllapaTaMy MOBEPXHOCTHOTO THIIA: IPIMOTOYHBIE, IPOTUBOTOYHBIE, CMEIIAHHbIE,
HETIPEPHIBHOIO M MEPHOANYECKOTO JEHCTBHS; C KOHAEHCATOPOM, C MPOTUBOAABIECHHEM, C YXYILIEHHBIM BaKyyMOM, C TEMJIOBBIM
HACOCOM.

Paznen Nel4 "TeruiooOMeHHUKH-YTHIIN3aTOPBI JUIsl UCTIOIb30BAHMS TEIUIOTH BEHTWIISIIMOHHBIX BEIOPOCOB, 0TPaOOTaHHOTO
CYLIMJIBHOI'O areHTa, HU3KOIOTEHIUAIBHBIX BTOPUYHBIX 3HEPropecypcoB"

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

14.2 Cxemsl mogorpesa pactsopa. ONTUMaIbHOE YUCIO CTYNEeHEH YCTaHOBKHU.




14.3 Cenapatops! 1 OpBI3TOOTACTUTEIN.
14.4 MarepuanbsHblii OanaHc, onpe/eneHue KOJM4ecTBa BEIapEHHON BIard M KOHIGHTPALlUK pacTBOpa; TEIUIOBOM pacyer
MHOTOCTYIIEHYaTOH BhIapHOil ycraHoBKH (MBY).

Paznen Nel5 "OcHOBHBIE KOHCTPYKIMH, IPUHLIUI I€HCTBHS, OCHOBBI pacyera 1 moadopa CTaHAapTHOro 000pyI0BaHUS;
BCIIOMOTaTeNnbHoe 000pynoBaHue”

15.1 Pacnonaraemast u nmosyie3Hast pa3HOCTH TeMIIEpPaTyp.

15.2 AseoTponHslie cMecH.

15.3 JIucTrinnsanms.

15.4 lnarpamma COCTOSIHUS t-y-X M AWarpaMma paBHOBECHS y-X OMHapHBIX cMecei. [Iporecchl B peKTH(HKAIMOHHBIX YCTaHOBKaX
U UX U300pakeHne Ha t-y-X U y-X AUarpamMMax.

15.5 dednermanus u peKTUuUKAIUS.

15.6 CxeMbl peKTU()UKAIMOHHBIX YCTaHOBOK JJIsI IBOMHBIX U TPOHHBIX CMeceil. DKCTpaKTUBHAS PEKTH(HHUKALIHS.

15.7 KoHcTpyKIus Tapenb4aThiX, CATYATHIX M HACAAOYHBIX KOJOHH. OmpesenieHnne Yncia Tapesok B KooHHe. BriusHue
(hmerMoBoOro 4nciIa Ha YKOHOMUKY TIPH NPOEKTHPOBAHUHU U 3KCILTyaTallul KOJIOHHBI.

15.8 TernoBoii 6agaHC peKTHPUKAIIMOHHBIX YCTAHOBOK.

15.9 IlpuHuMnuanbHble CXEMbl U KOHCTPYKLUH CYIIMIBHBIX YCTaHOBOK

15.10 TenmnoBoii OanaHCc KOHBEKTHBHOH CYIIMIBHON yCTaHOBKH, mocTpoeHue B H-d nnarpammMe BiaskHOTO BO3IyXa

15.11 Pacuer u BBIOOp CTaHAAPTHOT'O OCHOBHOT'O U BCIIOMOTaTEIbHOTO 000PYI0BaHUSL.

15.12 OcHOBHBIE KOHCTPYKINH, IIPUHIIUII ISHCTBHUS, OCHOBBI pacieTa  11o100pa CTaHAapTHOr0 000pyJOBaHHS; BCIIOMOTaTeIbHOTO
obopyoBaHusl.

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPE/ICTB

Otuets! o 1abopaTopHEIM pabotaM, KypcoBoii poekT, 3K3aMeHAIOHHBIE BOIIPOCH.

7. YHEBHO-METOJANUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIA)

7.1. Pexomenyemas Juteparypa

7.1.1. OcHoBHasi JiUuTEpaTypa

ABTODBI, 3arnaBue UznarensctBo, | Komn-Bo 1. anpec
JI1. | MBanoB B.JI., | TemnooOMeHHbIEC anmaparhbl U CHCTEMBI Mockaa: 30
1 |Jleontsen OXJTAXICHUSI Ta30TypOUHHBIX U MamuHOCTpOoeH!
AN, KOMOMHUPOBAHHBIX YCTAaHOBOK: e, 2006
ManyumumH Y4eOHuUK 1151 By30B
9.A., Ocumnos
M.U.,
JleoHnTheEB
AN
JI1. | baknacToB [IpomebIneHHBIE Mockaa: 105
2 |AM. TEIIOMAacCOOOMEHHBIE MPOIECCH U DHeproaToMusa
YCTAHOBKH: YUEOHUK JUIS By30B T, 1986
7.1.2. lonoaHUTeIBHAS JIUTEPATypa
ABTODBI, 3arnasue H3parenncTBo, Koi-Bo On. aapec
JI2. | Jarumnos Bropuunsle 3HEpropecypcesl. Bparcxk: Bpl'Y, 98
1 |OJIL, TemnomaccooOMeHHOE 000pYI0BaHHE 2004
@ensea B.H. | mpeanpusatuii: Y4eOHO-MeTOIIYECKOE
mocobue
JI2. | Densera [IpompbIeHHBIE Bparck: BpI' TV, 38
2 |B.H., ®ensieB | TeruiomaccooOMEHHBIE ITPOLIECCHI U 2001
AA, ycraHoBKH. Pacder GapabanHOM
Janmnos CYIIMIFHON YCTAHOBKH JUTS CYTITKH
O.JL CBIMYYHX MaTepHaoB: Y4eOHo-
METOIUYECKOe ocodue
JI2. | 3onoToHocoB | TpyOdaThie TEMI000MEHHUKH. CaHkT- 1 https://e.lanbook.com/book/112678
3 (4.4, MonenupoBanue, pacuet: MoHorpadus | [letepOypr:
Baroyraunos Jlann, 2018
aA.T.,
30J0TOHOCOB
A S
7.1.3. MeTtoauueckue pa3padoTku
ABTOpBL, 3arnaBue WsnarenscrBo, | Kon-Bo On. agpec
JI3. | ®ensesa B.H. | [Ipomsbrinenusie Bparck: bpI' TV, 20
1 TEIIOMAacCOOOMEHHBIE MPOLECCH U 2000

ycraHoBku: Pabouas mporpamma,
METOJMYECKHIE YKa3aHUS, IIPAKTHIECKHUE
U KOHTPOJIbHBIC 3aaHHsI




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec

JI3. | Pensgen A.A., | CucteMsl TEIIOCHAOKEHHS. Bparck: bpI'VY, 39
2 | ®ensesa B.H. | UccnenoBanue pexxuMoB pabOTHI 2014
IJIACTHHYATOT'O TEINIOOOMEHHOTO
amnmapara: MeTOANYeCKue YKa3aHus K
BBINOJIHEHHIO J1a00paTopHOi paboThI

7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TeJIEKOMMYHHKALMOHHOM ceTu ""UnTepHer"

D1 | DnextponHas oubnuoreka bpl'yY http://ecat.brstu.ru/catalog

32 | DnexTpoHHO-6MOMHOTEYHAs cucTteMa «V3gaTenbcTBO http://e.lanbook.com
«JIanp»

7.3.1 Ilepevyens NporpaMMHOIo obecreveHust

7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | KOMITAC-3D V13

7.3.2 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kogekc". THpOpMaIMOHHO-CIIpaBOYHAS CUCTEMA

7.3.2.2 | CnpaBouHo-nipaBoBas cuctema «Koncynbrant [Tnrocy

7.3.2.3 | «YHuBepcureTckas 6ubdanoTeka online»

7.3.2.4 | Hayunas snextponHas 6ubnuorexa eLIBRARY.RU

7.3.2.5 | HanmoHansHas anekTponHas 6udbmoreka HOb

7.3.2.6 | YauBepcuterckas nadopmanmonnas cucrema POCCHUA (YUC POCCHUA)

7.3.2.7 | UudopmarmonHas cucrema "EnuHoe 0KHO gocTyma kK 00pa3oBaTeIbHEIM pecypcam”

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYHEHHME JUCIIMITJIMHBI (MOY JIS)

0002* JICKIMOHHAS ayTUTOPHUS VYyeOHas Mebenb

1103 JlaGopatopust OcHoBHOE 000pyIOBaHHE:
TEIIIOMAaCCOOOMEHHBIX VYueGHsblii creny «3ydeHue X0I0MUILHOTO 000pYXOBaHHSDY,
MIPOLIECCOB U YCTaHOBOK Juctunnsrop J13-4-2,

kad cymmmsnerit CHOJI-2,4 2 mt,

[Meus mydenpHas [IM-8, Cymmnbasiii mikadp CHOJI 67/350 2 wT,
JIOTOTHUTENBHO:

MapxkepHas gocka - 1 mrT.

VYueGHast MeOens:

Kowmrmnekt mebenu (mocagouHbIx Mect) - 12 mrT.

Kommiext mebenu (I1ocalodHBIX MECT) [UIS IperoaBaTess — 1 miT.

0001* ayIUTOPUS U1 IPaKTHIeCKuX | YueOHas mebens
3aHATUH
2201 yuTaIbHbIA 3a1 Nel Kommiext mebenn (ocagouHbIX MECT)
Crennaxu

Kommuiekt mebeny (ocagouHbIX MecT) AJIst OnbIroTeKapst
BricTaBouHbIe MIKadbI

K i5-2500/H67/4Gb (mouuTop TFT19 Samsung) (10mit.);
npuntep HP Laser Jet P2055D (1mt.)

9. METOANYECKHUE YKAZAHUA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOYJIA)

JucnuminHa TeruioMaccooOMeHHOe 000py I0BaHHE MPEANPHATHI HAalIpaBIIeHa Ha O3HAKOMIICHHE C BUIAMH M KOHCTPYKIIHCH
OCHOBHOTO TETIIIOMacCOOOMEHHOTO 000PYIOBaHHS IPOMBIIIICHHBIX NPEANPHUATHH; Ha TIOIyYeHUE TCOPSTHIECKIX 3HAHUN U
HIpaKTUYECKUX HABBIKOB 10 PAacuéTy U M0J00pY OCHOBHOTO U BCIIOMOTaTeIbHOTO 000PY10BaHHS TEILIOMAaCCOOMEHHBIX YCTaHOBOK.
N3yueHne ANCIUIUINHEI TEINIOMAcCOOOMEHHOE 000pyI0BaHNE IPEANPUSITHI IIPElyCMaTpUBAET:

JIeKIINH,

nmabopaTopHbIe paboTHI,

IMpakTHYECKUue paboTshl,

KypCOBOH IPOEKT,

CaMOCTOSATENBHYIO PaboTy,

9K3aMeEH.
B xoze ocBoenus paznena 1 «OCHOBHBIE BUJIBI U KIIACCH(HMKALMS TEIIIOMAaCCOOOMEHHOT0 000pYA0BaHHS TPOMBIIIICHHBIX
MPEANPUATHID CTYICHTHI JOJDKHBI YSICHUTE: OCHOBHBIE TIPOIIECCH TETNIOMacCO00MeHa, TETUIOOOMEHHBIE allliapaThl M MX
KIaCCH()UKAIIHIO.
B xone ocBoenus pasznena 2 «TennoHocuTeny, UX CBOMCTBA, 001aCTh MPUMEHEHUSD CTYJEHTHI JOIKHBI ySICHUTh: OCHOBHBIE
CBOMCTBA TEINIOHOCHUTEIICH 1 00TaCTH MX MPUMECHEHHSI.
B xone ocBoenns pasnena 3 «PekynepaTuBHBIC TETNIOOOMEHHHKN HEPEPHIBHOTO U IIEPHOMIECKOTO ACHCTBUSDY CTYICHTHI
JIOJKHBI YSCHUTH: MIOHATHE PEKYNEPaTUBHBIX TEMIIO00OMEHHUKOB, X KOHCTPYKIUHU U IIPUHIIUIT JEHCTBHA.
B xoze ocBoenus paznena 4 «PereHepaTuBHbIC TETIIOOOMEHHUKH C HETIOABMKHOM M TIOJIBIDKHON HacaJkaMu, Ta30)KUAKOCTHBIC U
JKUJKOCTHO-KUAKOCTHBIC» CTYJCHTHI IOJDKHBI YSICHUTH: TIOHATHE PETeHEPATHBHBIX TEINIOOOMEHHUKOB, HX KOHCTPYKIIUH U
MIPUHLIMI JeHCTBUS.
B xone ocBoenus pasznena 5 «CMecuTenbHbIe TEINIOOOMEHHUKH: KOHCTPYKIUH, IPUHIMI JEHCTBHSA, PEKUMBI AKCILTyaTallum»




CTYZAEHTHI JOJKHBI YSCHUTH: IOHSITHE CMECUTENBHBIX TEIUIOOOMEHHUKOB, UX KOHCTPYKIUH U MPUHIUI JCHCTBUS.

B xone ocBoenus pasaena 6 «TemnoBoi, ruapaBIuyeckuil, IpOYHOCTHOM pacueTsl peKylnepaTUBHBIX TEMIOOOMEHHUKOBY CTYAEHTHI
JIOJDKHBI ySICHHUTB: TTOCIIEA0BATEIFHOCTD IIPOBEICHHS TEIUIOBOTO, THIPABINIECKOT0, IPOYHOCTHOTO PACYETOB PEKYNEePaTHBHBIX
TETTIO00OMEHHHKOB.

B xone ocBoenus pasznena 7 «McnaputenbHble, ONPECHUTENbHbIE, BRITTAPHbIE U KPUCTAIM3ALHOHHbBIE YCTAHOBKY; IPUHIIUI
JEUCTBHS) CTYIEHTBI 0JDKHBI YSICHUTD: TIOHATHS UCTIAPUTENBHBIX, ONPECHUTENBHBIX, BBIMAPHBIX U KPHCTAJUIN3aLMOHHBIX
YCTaHOBOK, M WX IIPUHIIAM JEHCTBHS.

B xone ocBoenus pasnena 8 «OCHOBHbBIE KOHCTPYKIHH alapaToB, TEIUIOBbIE CXEMbI M YCTAaHOBKID CTYIEHTHI JJOJKHBI ySACHHUTH:
pazo0paTh OCHOBHbIE KOHCTPYKIMH TEIUNIOOOMEHHBIX aIllapaToB, 03HAKOMHUTBCS CO CXEMaMH U yCTAaHOBKaMH.

B xone ocBoenus paznena 9 «PU3NKO-XUMIYECKHE W TEPMOJHHAMHIECKHE OCHOBHI TIPOIECCOB BHIIAPHBAHMS M KPHCTAIUTH3ALINI;
OCHOBBI TEIUIOBOTO PACUETa) CTYACHTHI JOJKHBI YACHUTH: (PU3UKO-XHMMHUECKHE H TEPMOJIUHAMIUECKHAE OCHOBEI IIPOLIECCOB
BBIIAPUBAHUS U KPUCTAIUIN3AINY, a TaK ke IpopadoTaTh CTPYKTypy NPOBEAEHHS TEIUIOBOTO PacuéTa.

B xoze ocBoenus pazaena 10 «IleperoHHsle n peKTH(OUKAIMOHHBIC YCTAHOBKU; KOHCTPYKIIMH ¥ IPHHIIMI AEHCTBHS alapaTos;
(PU3UKO-XMMIYECKHE ¥ TEPMOTUHAMIYECKHAE OCHOBEI IIPOIIECCOB MEPETOHKH U PEKTH(UKAINID CTYIAESHTHI JOIKHBI YSICHHUTH:
KOHCTPYKILUH U MIPUHIUN JEUCTBUS MEPErOHHBIX U PEKTU(HUKAMOHHBIX YCTAaHOBOK; MPOpaboTaTh PU3UKO-XUMHUECKUE U
TEpMOJMHAMUYECKHE OCHOBBI IIPOLIECCOB IIEPETOHKH M PEKTU(DHKALINY.

B xone ocBoenus paznena 11 «®Pa3oBble 1uarpaMMBI COCTOSIHUS cMeceil KHUIKOCTeH: OCHOBEI KHHEMaTHKH MacCOOOMEHa;
MaTepUaIbHBIA U TETUIOBOM pacdyeT yCTaHOBKI» CTYAEHTHI JOJDKHBI YACHHUTH: MIPOLECC OCTPOCHHUS (Da30BBIX THArPaMM COCTOSHHS
cMecel )KUAKOCTeH; MPOBECTH MaTepUAIbHBINA U TEIUIOBOM pacueT yCTaHOBKH; U3YYUTh OCHOBBI KWHEMAaTHKH MacCOOOMEHa.

B xoze ocBoenus paznena 12 « CylniabHble YyCTaHOBKH, HOHSTHE O IIPOLECCE CYIIKH, (DOPMBI CBS3H BJIATH C MaTE€PHAIOM, OCHOBBI
KUHETUKH U TUHAMHKH CYIIKH, IPHHIIAIAAIBHBIC CXeMbI 1 KOHCTPYKIIMHU CYIIHIBHBIX YCTAHOBOK» CTYICHTHI OJDKHBI YSICHUTB!
HOPUHIUI U TIOCIEA0BATEIFHOCTh IPOTEKAHHS MPOIecca CYLIKH; 03HAKOMUTHCS ¢ OCHOBHBIMU BHAMH CYIITHIBHBIX YCTAHOBOK.

B xoze ocBoenus pazaena 13 «TemnoBoii OanaHc KOHBEKTUBHOM CYIIMIIBHON YCTaHOBKH, IIOCTPOCHHUE TIpoliecca CyIky B h-d
JrarpaMMe BIa)KHOTO Ta3a» CTYJCHTHI OJDKHEI YSICHUTB: TIPHHITHIT IIOCTPOCHHS TETUIOBOTO OajlaHCca KOHBEKTHBHON CYIIITFHOM
YCTaHOBKH U TIpo1iecca CyIku B h-d auarpamme BIaXXKHOTO Trasa.

B xone ocBoenus pasznena 14 «TennooOMeHHUKH-YTUAU3ATOPBI I/ UCTIONB30BaHHS TEIUIOTHl BEHTHIISIIMOHHBIX BHIOPOCOB,
0TpabOTaHHOIO CYIIMJIBHOTO areHTa, HU3KOMOTEHIUATIBHBIX BTOPUY-HBIX SHEPTOPECYPCOBY CTYIEHTHI JOKHBI YSICHUTD: TOHATHS
Y TIPUHIAT JeHCTBHS TEIUI00OMEHHUKOB-YTHIN3AaTOPOB IJIs HCTIOIB30BAHMS TEIUIOTH BeHTHIIIIIMOHHEBIX BEIOPOCOB.

B xone ocBoenus pasnena 15 «OcHOBHBIC KOHCTPYKIUH, TIPHHITHI AeiICTBHS, OCHOBBI pacdyeTa U mogdopa CTaHAapTHOTO
000pyI0BaHMs; BCIIOMOTaTeIbHOE 000PYJOBAHKIE CTYACHTHI JIOJDKHBI YSICHUTh: OCHOBHBIE KOHCTPYKIIMH, IPHHIMI IEHCTBHS,
OCHOBBHI pacueTa M oA00pa CTaHIapTHOTO 000PYJOBaHMS; BCIIOMOTaTeIbHOE 000PyIOBaHHE.

IIpu moAroToBKE K 3K3aMeHy peKOMEHIyeTcsl 0co00e BHUMAHUE yISIUTh CICAYIOIINM BOIIPOCaM: OCHOBHBIC BHIBI U
KJ1accu(uKaIys TEmIoMaccoOOMEHHOTO 000pyIOBaHuUS MPOMBILIUIEHHBIX TPEANPHUITHH; OCHOBHBIE CBOMCTBA U 00J1acTH
PAIMOHAILHOTO IPUMEHEHHUS TETUIOHOCHUTENIEH; pereHepaTUBHbIE TEIIIOOOMEHHBIE anapaThl U YCTAHOBKH; CMECHTEIIbHBIC
TETTIOOOMEHHBIE aIapaThl ¥ YCTAHOBKH M WX MPUHIUI AeHCTBHUS; TEITIOBOH, THAPABINYECKH, MPOYHOCTHOH PacdeTs!
PEeKyIepaTHBHBIX TEII000MEHHUKOB; HCTIAPUTENbHBIC, ONIPECHUTEIbHBIC, BRIAPHBIC U KPUCTA/UIN3AIIMOHHBIC YCTAHOBKH U UX
NPHHIMI IEHCTBHS; IEPETOHHBIC U PEKTH(HKAMOHHbBIE YCTAHOBKU MX KOHCTPYKIMHU U NIPUHLMIT JISUCTBUS; (ha30BbIE JUArpaMMBbl
COCTOSIHHS CMeceH KHUIKOCTEH; CyIIMIbHBIC YCTAHOBKH 1 IIOHATHE O TIPOIEcCce CYIIKH; TEIUIOBOH OaaHC KOHBEKTHBHON
CYIIMIBHOH yCTaHOBKH, mocTpoeHue B H-d muarpamMme BIa)KHOTO BO3IyXa.

B npornecce npoBeeHns MPAKTHUECKUX 3aHATUI MPOUCXOIUT 3aKpeIICHUE 3HAaHUH 0 (PU3UKO-XUMUYIECKUX U TEPMOTUHAMHYECKUX
npoleccax BbIIapUBaHHs U KPUCTAUTU3ALUH; OCHOBAX TEIUIOBOIO pacueTa. 3aKpenieHHe MOHATHUS O MPOLECCe CYIIKH U YCBOSCHUE
Marepuaga 0 NPUHIUIHAIFHBIX CXeMaX M KOHCTPYKIINH CYIIMIIBHBIX YCTaHOBOK. [loydeHne 3HaHMI 0 TOCTPOCHNH TETIIIOBOTO
6aaHca KOHBEKTHBHOH CyIIMIBHON YCTAaHOBKHU M IIOCTPOEHHUE Mpolecca cynky B h-d quarpaMmMe BIa)KHOTO Tasa.

B npouecce npoenenus 1abopaTOpHEIX pabOT MPOUCXOAUT (POPMHUPOBAHNE YMCHUH 1 HABBIKOB PEan3alliy IIPEACTABICHNUS O
pereHepaTHBHBIX TEIUIOOOMEHHHUKAX, IEPETOHHBIX W PeKTH()HUKAIIMOHHBIX YCTAaHOBKAX, CyITHIBHBIX YCTAHOBKAX, a TaK XKe
Iporeccax MPOTEKAOMINX B HAX.

Paborta ¢ nutepaTypoil aBisieTcs BaXKHEHIINM 3JIEMEHTOM B MTOJYYeHHUH 3HaHUH 1o nucuuiuiibe. [Ipexae Bcero, HE0OX0MMO
BOCIOJIb30BATHCS CIUCKOM PEKOMEHYEMOM MO TaHHOW TUCLUILIMHE TUTEpaTypoid. JIONOIHUTENbHBIE CBEJCHUS 110 U3YYaeMbIM
TeMaM MOKHO HalTHU B IEPUOJUYECKON neuaT U MHTEpHETE.

[IpexycMoTpeHO poBeieHNE Ay TUTOPHBIX 3aHATHH (B BHJE MPE3CHTANH, IPOOIEMHON JEKIUH, JIEKIIUU C 3aIJIAHUPOBAHHBIMU
omrOKaMHu) B COYETAHUU C BHEAYAUTOPHON pabOTOM.
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