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YTBEPXIAIO

3amecTuTenb pekropa no pazsutuio YII  3aBenyromuii kadeapoi
«INEKTPOCHAOKEHUE U DIIEKTPOTEXHUKA

A.H. Spbirun B.B. BaxHuna

« » 20 T « » 20 T
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(uHOeKC OUCYUNIUHbL)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

OO6mas 3HepreTrKa

(HaumeHoB8anue OUCYUNTUHDL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU (CHCI_II/IaJ'IBHOCTI/I)

13.03.02 D51eKTpOIHEPTreTUKa U 3JIEKTPOTEXHUKA
(KOO U HaUMEHOBaHUe HANPABNIeHUsL NOO20MOBKU, cneyuarbHocmu 8 coomeemcmesuu ¢ @I'OC BO)
DeKTpOoCHAOKEHNE
(ranpasnennocms (npoduns))

®opma o0ydeHus: 3a04Hast

PacnipeniesieHue 4acoB AUCHMILIMHBI 10 KypcaM M BHAAM 3aHATHH (110 yueOHOMY IJIAHY)

KoanuectBo 3ET 4
Yacos no PYII 144
Buabl KOHTpPOJIS HA IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie Kontpoashbie
Kypcax NMPOEKTHI padoThI (s J;z?,fol’;, tbop-
MbI 00y4YeHHs1)
3
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 4 4
Jlexknuu 4 4
JlabopaTopHbIe
IpakTu4ecKue 8 8
Kouraktnas pagora 12 12
Cam. paGora 123 123
Kontpoas 9 g
Hroro 144 144

ToabsaTTH, 2016



Pa6ouas mporpamma cocrapiena Ha ocHoBaHuu @I'OC BO u y4eOHOTO0 1m1aHa HarpaBIeHUs TO/I-

rotoBku (cneruanbHocTr) 13.03.02 DneKTposHEepreTHKa U AJIEKTPOTEXHUKA

(K00 u HaumeHo8aHue HanpasieHus N002oMmosKu, cneyuarvHocmu 6 coomgemcemeuu ¢ PI'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYuyeOHnas (pabouasi) mporpamma ofg00peHa Ha 3aceanuu kKadeapsl « DIeKTpOoCcCHA0KE-
HHUE U JICKTPOTEXHUKA» (TIpoToKo 3aceqanust Ne 2 ot «23» centsaops 2015 r.).

Pentensenr
(OondicHocmy, yuernoe 36anue, cmenety) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpoxk neiicTBusi padoueil mporpaMMbl JUCUMILTHHBI 10 «31» nexadops 2021 r.

Nudopmanus 06 akryanuzannu padouyeil nporpaMmMbl JMCHHUIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OT «__ » 20 1.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 r.

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T

ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
COI'JTACOBAHO

HayanbHuk yueOHO-METOUYECKOTO YIPABICHHUS

« » 2016r. JI.P. Xamuayiiosa

(noonucs) (U.0. Damunus)



AHHOTANUSA
AUCHUILINHBI (Y4e0HOro Kypca)
b1.B.05 O0mas 3nepreTuka

(MHIEKC 1 HAMMEHOBaHUE JMCLMIUIMHBI (y4eOHOro Kypca))

1. Heab u 3aga4n U3y4eHusi AUCUUIIMHBI (Y4€OHOr0 Kypca)

HeJ’IB — pacCKa3aTb 00 OCHOBHBIX mmponeccax npeo6pa30BaHI/I;1 H UCIIO0JIb30BAHUA PA3JIMIHBIX
BUJ0OB SHCPIHUH, a TAKIKC HAYYUTb MCTOJUKAM pacucTa TCHJIO(bI/IKaI_[I/IOHHBIX CUCTCM.

3agaun:

1. HayunTth ¢pu3n4eckuM OCHOBaM BBIPAOOTKH 3JIEKTPUUECKOH U TETJIOBOM SHEPTHH;

2. [To3HaKOMUTH ¢ METOAMKAMU pacyeTa U BbIOOpa Ter1o(UKaMOHHOIO 000pY0BaHuUS;

3. HayunTh morcKy BO3MOKHBIX MyTei MOBBIIEHUS YPPEKTUBHOCTH BBIPAOOTKH M TIOTPEO-
JICHWS Pa3JIUYHbIX BUJIOB SHEPTUH.

2. Mecto aucuuninnsl (yaeoHoro kypca) B crpykrype OIIOII BO

Hannast qucuuruinHa (yaeOHbIi Kype) oTHocuTes K biioky 1 «/luctummunel (Mogynn)» (6a-

30Bas 4acTh).

JlucuutuinHel, ydyeOHbIE KypChl, HA OCBOGHHHM KOTOPBIX Oa3MpyeTcsl JaHHas JUCIUILINHA
(yueOnsIitf kypc) — dusnka, Beiciias matematrka, Beenenue B nmpodeccuto, CoBpeMeHHbIE SHEPTre-
TUYECKUE CUCTEMBI U JIEKTPOHHbBIE IPEe0Opa3oBaTeu.

JycuumiuHel, yaeOHbIe KypChl, A1 KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS], HABBIKH, [IPU-
oOperaemble B pe3ynbTaTe U3y4eHUs JaHHOH AUCHMIUIMHBI (yueOHoro Kypca) — «[IpueMHuKH U 1o-
TpeOUTENH FINEKTPUUECKON SHEPTUU CUCTEM AIEKTPOCHAOKEHUSNY, «DIEKTPOCHAOKEHHEN.

3. Ilnanupyemble pe3yJbTaThbl 00y4eHHUs] MO AMCHUILINHE (Y4eOHOMY KYpCY), COOTHe-
CEeHHBbIE ¢ IVIAHUPYEMBbIMH pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTe/IbHOI MPOrpaMMbl

®opmupyembie U
KOHTPOJIMpYyeMbIe
KOMIeTeHIINI

Ilnanupyemble pe3yJibTAaThl 00y4eHUst

- CIIOCOOHOCTH MCTIONIB30BAThH
METO/Ibl aHANH3a U MOAETUPOBa-
Hus nexTpudeckux renert (OITK-

3)

3HaTh: OCHOBHBIEC 3aKOHBI TCINIOTEXHUKHU

VMeTh: UCHOIb30BaTh OCHOBHBIE 3aKOHBI TEILIOTCXHHKH IIpyu COCTABJICHUU U aHaA-
JIN3C SHECPTCTUICCKUX CXEM

Bnaners: 6a30BBIMH HaBBIKAMH MOJIEIUPOBAHUS MPOCTEHINMX SHEPreTUUECKUX
MPOIECCOB

- crIocoOHOCTh MPHHUMATH y4a-
CTHE B IPOCKTUPOBAHUH O0BEK-
TOB MPO(eCCHOHANBHOMN e TENb-
HOCTH B COOTBETCTBHH C TEXHU-
YEeCKUM 3aJaHieM U HOPMaTHBHO-
TEXHUYECKOU JOKyMEHTAIUEH,
co0Jro/1ast pa3InuHbIe TEXHUYE-
ckue, 3HeprodheKTUBHBIE U
sKkosorndeckue Tpedosanus (I1K-
3)

3HaTh: MeTOABl aHanu3a u cOopa WHpOpMaNWH, IpaBuiIa paboTHl ¢ MAaTEHTAaMH U
TEeXHHYECKOH MH(popMaIuei mo moxdopy obopynoBaHus, cocoOb HOPMUPOBAHHS
1 GOPMBI IPEICTABIICHHUS XapaKTEPUCTHK 000pyIOBAHNUS

YMeTh: aHaTM3UPOBATH MOJyYEHHBIE JaHHBIE W COCTABIATH IEKTPUICCKHE CXEMBI
P MPOSKTHPOBAHNU M IKCIDIyaTallMd OOBEKTOB MPOQECCHOHANBHON NeSTeIHHO-
CTH, BEIOMpATh HEOOXOAMMOE 000pYyTOBAaHUE

Bnagets: oOmieit meTogonoruelt pa3paboTKH W HCIIOJIB30BAHHS HOPMATHBHBIX U
TEXHUYCCKNX TOKYMCHTOB




TemaTuueckoe coaep:kaHue TUCHUILINHBI (Y4eOHOT0 Kypca)

Pazpnea, oapasnpen, Tema
MOIYJIb
DHepropecypchl ¥ UX UCTOIb30- He B0300HOBIIIEMBIC SHEPTOPECYPCHI
BaHHE Bo300HOBIIsIEMBIE SHEPTOPECYPCHI
IlukJIbI OCHOBHBIX TETIOBBIX [lapoTypOUHHBIC IEKTPUUYCCKIE CTAHIIUU
JJIEKTPUYECKUX CTAHLIUN l'a30TypOuHHBIE YCTAHOBKH
ITapora3oBble yCTaHOBKHU
KorenbHble ycTaHOBKH Haznauenue u knaccudukaims KOTeIbHBIX arperaTton

Buasl KOTeabHBIX arperatoB

KOHCprKTI/IBHI)Ie QJICMCHTBI KOTCJIBHOI'O arperara

TemnoBoii 6amaHc KOTEILHOTO arperara

CHCTEMBI TEIIOCHAOKEHUS K.]'IaCCI/I(l)I/IKaHI/IH CHCTEM TEILIOCHAOKEHUS

Paiionnsie u MPOMBINUICHHBIC OTOIMUTCIbHBIC KOTCJIBHBIC

OcHoBHoe TeroduKaoHHoe 000pyI0BaHHE

OO0mas Tpy10eMKOCTh JMCHUILIUHBI (yueOHoro kypca) —4 3ET.

Pa3paGoTunk nporpaMmaoi:

JIOIIeHT, K.T.H. JI.A. KpetoB

(OondicHOCmb, YueHoe 36anue, CMeneHb) (U.0.DPamunus)



4. CTpyKTYypa M coJep:KaHue TUCHUILIMHBI

Kypc n3ydenns 3

«OQ01IAs DHEPreTHKA»

(Haumenosanue oucyuniunsl (yuebHo2o Kypca))

Buael yueoHoii padoTsl

KonTtakTHas pa6ora

MOCTOAITeIbHASA T XO0/1H-
CamocrosTeabHas padora | Heo6xo
(B yacax) MLIe
BCEro . ®DopMbl IPOBEACHUSA MATeDHALD DopMBI Pexomen-
Pa3znea, 5 2| Jekuwmii, 1a60paTOPHBIX, P P ayeMast
Moapa3znen, Tema s ' s 2 N v ¢opmbI opranuza- HO- TEeKyIIero
MOJYJIb = 2 ] 2 o&| mpaKTHYeCKHX 3aHSATHIA, o JIuTepa-
S| 2 WEd =25 3] 107014 TeXHHYe- KOHTPOJIS
| = | E & =:x| meroanl o0y4eHus, pea- s . Typa (Ne)
2| &4 g ¥ ®°E = CaMOCTOSITEJIbLHOM CKHe
5| o = 524 z E| Jau3yonue npuMeHse- @
= e 2 = padoTsI pecypcsl
g E & &| mylo o06pa3oBaTeJbHYyI0
TEXHOJIOTHIO
Beenenue.
Monayns | Tema 1.1 DHepreruueckue TOIUIMBA U 5 Pa6ora ¢ nurtepaty- 1,2 ocu
1 ocHOBBI ux ropenust Buapl. Kiaccudu- poit 1-4 non
KaIusl.
Tema 1.2 KoTrenbHble YCTaHOBKH Tell-
JIOBBIX  BJeKTpocTaHmmii  CxuraHue
PaGora ¢ nmutepaty- 1,2 ocH
nckonaeMoro  (HEBO30OHOBJISIEMOTO) 12 N
poii 1-4 nom
toriBa. CXUraHue BO30OHOBIIEMOTO
TOTLIHBA.
Tema 1.3 TpaguuuoHHBIE HMCTOYHUKH.
Pauil PaGora ¢ nmutepaty- 1,2 ocH
[TapoBeie TYpOMHBI TEITOBBIX MIIEKTPO- | 2 O030pHAas JIeKIus 12 .
o poit 1-4 nom
CTaHIUI
Tema 1.4 HerpanuuumoHHBIE HCTOYHM-
k. [puamun  paGotel. CoyHEUHBIC
PHHI p ’ Pabora ¢ nurepary- 1,2 ocH
BETPSIHBIC, NPHWIMBHBIC, BOJHOBBIC 2 [IpakTudeckoe 3aHsATHE 16 o 1-4 om
AJIEKTPOCTAHIINY. I'eoTepmaibHbIe p A
CTaHITWH.
Pabora ¢ nmutepaty- 1,2 ocH
Tema 1.5 TemmooOMeHHbIE anmapaTs 16 urepaty '
poit 1-4 mon
Tema 1.6 MexaHudeckue, TEIUIOBBIS
Pabora c nmutepary- 1,2 ocH
HakonuTenu. Hakornnenue sHepruu npu 2 [IpakTrdeckoe 3aHATHE 16 poii 14 o

CMCHEC (1)330B01"0 COCTOsSHHA BE€OICCTBA.




Brimoin-

Pabora ¢ nurepaty- HEHHE 1,2 ocH
Tema 1.7 Cuctemsl TerutocHaO) eHHs IIpakTryeckoe 3aHATHE 16 . MpaKTU-
poii 1-4 non
YEeCcKOro
3aHATUS
Tema 1.8 OcoOeHHOCTH COBMECTHOH
paboThl HMCTOYHUKOB M HAKOIHTEJEH 10 Pa6ora ¢ nurtepaty- 1,2 ocH
SHEPTUM Pa3IMYHON (PU3UUECKON INpH- poii 1-4 non
POABI.
Tema 1.9 IlepcnekTuBbl U TEHICHIUU Pa6ora ¢ nutepaty- 1.2 ocH
Pa3BUTHSA MCTOYHUKOB M HAKOINHUTENEH [IpakTuueckoe 3ansaTue 10 poit 11 4 o
JNEKTPUUECKOI SHEPTUH
Tema 1.10 I'mOpunHbIE CHCTEMBI JJIEK- Paborta c nmutepary- 1.2 ocH
Tpormtanus. [locienoBarensHOE U Ta- O06o0maronas JeKIusI 10 poii 11 4 o
pajuIeIbHOE BKIIIOUCHHE.
KonTponb 9
Hroro 123

144




5. KpnTepnn U HOPMBI TEKYLIECI0 KOHTPOJIS U l'lpOMe)KyTO‘lH()ﬁ arrecranuu

DopMbI TEKYLIET0 KOHTPOJISI

YciaoBus 1onycKa

Kpurepuu u HopMbI OLIEHKH

[IpakTuyeckas pabora

Nel, Ne2, Ne3, Ne4

OtBeTb! Ha 80% KOHTPOJIbHBIX
BOIIPOCOB B COOTBETCTBHH C
METOAMYECKUMH YKa3aHUSIMU

Hbl HEOOXOJJMMBIE PACYETHI, CTYIEHT 3HAKOM C OCHOBHOM JINTEpaTypoil, peko-
MEHJIOBAaHHOM IIPOrPaMMOM, ClI€JIaHbl BBIBOJBI.

MMOCTPOEHUS HEKOPPEKTHBHIE.

«3auTCHO»: pa60Ta BBIIIOJIHEHA B COOTBETCTBHU C nporpaMMoﬁ, BBIIIOJIHC-

«HEC 3a4TCHO»: IIpOoIrpaMMa pa6OTLI BBIIIOJIHEHA HE ITOJHOCTBIO, PACUYCThI U

dopma npoBeIeHust YcaoBus Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOM AOMyCKA
aTTecTalluu
CryneHTaM 3a BCECTOPOHHEE, CHUCTEMATHUYECKOE M TIIyOOKOe 3HaHue
«OTITUYHO» y4eOHOTro MaTepuaa, MPOsIBUBIIUM TBOPYECKHUE CITOCOOHOCTH B TTOHMMaHUU
U M3JI0KEHUH SK3aMEHAIIMOHHBIX BOMPOCOB

BrimonHenune CryzaeHTam 3a MOJIHOE 3HAHUE Y4eOHOTr0 MaTepuala U TOKa3aBIINM CH-

Nel, No2, No3, («xoporo» CTEMATUYECKHUM XapaKTep 3HAHUU 110 JUCLUIUIMHE
DK3aMeH, YCTHO Ne4 CryneHTy 3a 3HaHHE OCHOBHOIO y4eOHOro mMarepuaina B o0beMme, HO
MPAKTUYECKHUX «YAOBIETBOPUTEIHHO» JOMYCTHBIIMM OIIMOKH B OTBETE Ha HK3aMEHE M MIPU BBIMOJIHEHUN dK3aMeHa-

pabot I[IMOHHBIX 3aaHUI

CHCYHOOBJICTBOPUTCIIBLHO»

BricTaBnsiercs cTyneHTy, OOHapyKuBILIEMY IpoOenbl B 3HAHUAX OC-
HOBHOT'O Y4e€0OHOI0 MaTepuana, JOMYCTUBIIEMY NPUHIMIUAIbHbBIE OIINOKH B
BBINIOJTHEHUH NIPEAYCMOTPEHHBIX IPOrPaAMMON 3aJaHHM.




6. Kputepuu u HOpMBI OLIEHKH KYPCOBBIX PadoT (IIPOEKTOB)
Jlannwiii pazoen He npedycmompen y4eOHbIM NIAHOM

7. llpuMepHasi TeMATHKA NMHUCbMEHHBIX pPadoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, PaCYeTHO-TPaUUECKUX U AP.)

Jlaunwiil pazoen He npedycmompen yueOHbIM NIAHOM



8. Bonpochl Kk dKk3aMeHy

Ne i/ Bomnpocsl

1 [TpuHIMIBI IEHEHTPATM30BAHHOTO TEIUIOCHA0KEHUSI.

2 [TpUHIMIBI HEHTPATM30BaHHOTO TETNIOCHAOKEHHMSL.

3 Bungel cxem TeruiocHaOKeHUS.

4 Bup! 1 npyuHIMT ASHCTBHSI HATHETATEIbHBIX MAIIUH

3) IloHsATHA SHTpONMU U dHTANBINUU. DU3HUECKUIN CMBICIL.

6 ITpuHImMn neicTBUs M HA3HAYEHUE Jlea’paropa.

7 Y CTpONCTBO CTYNIEHH aKTUBHON ApOBOM TYpOUHBI.

8 [TyTtn nHTEHCH(UKALINMY TeTUIONEpeaayn.

9 TennodukanmoHHbIe LUKIIBI, UX cXeMbl, T,s — quarpamma, K03((GUIUEHT UCIOIb30-
BaHMsI TEIUIA.

10 [TpeoOpazoBaHue YHEPTHH B PEaKTUBHOM CTYNEHH MapoBOW TypOUHBIL.

11 HecranmoHapHas TeII0NpoBOIHOCTh U MOPSAOK €€ pacyeTa

12 KoHcTpykiust 1 061acTh IPUMEHEHUST PEKYTIEPATHBHBIX TEIJI00OMEHHHUKOB.

13 Kpurepuu n1o100usi 1 KpUTEpHAIbHbIE YpaBHEHHs] KOHBEKTUBHOI'O TEIJIOOOMEHA.

14 [Ipomiecc agmabaTUyecKoro IpocceNrpoBaHus rasa W mapa. Oddext Jxoyms—
ToMcoHa, KpuBasi KHBEPCHH.

15 KotenbHble ycTaHOBKM, Ha3HAYEHUE U KOHCTPYKTUBHBIE OCOOCHHOCTU UX OCHOBHBIX
y3JI0B.

16 TonoyHble YCTPOHCTBA NApOreHEPaTOPOB.

17 1,5 — IMarpamMma BOJASIHOTO Iapa, pacyeT TeIUIOThI, Pa00Thl, U3MCHEHHs BHYTPEHHEH
SHEPr'UU U SHTAJIBIUY [1apa B MPOLIECcCe.

18 KoHcTpykius 1 061acTh IPUMEHEHUS] PET€HEPATUBHBIX TEIIIO0OMEHHUKOB.

19 KOHBEKTHBHBIN TEMJI000MEH TTPH IBMKEHHUU KUJIKOCTH B TPyOax.

20 Y CTpoiicTBO pEaKTUBHOM CTYNEHH apOBOM TYpOUHBI.

21 TennooOMeHHbIE anmnapaThl ¥ OCHOBBI X TEIUIOBOI'O pacyera.

22 KOHCTpYKIIMSI MHOTOCTYIIEHYATHIX MTAPOBBIX TYPOHH.

23 [Tpunn paboThl U MpoOIecChl CKaTHsl raza B KoMipeccope Ha P,V — nuarpamme.
Texaudeckas paboTa KoMIpeccopa.

24 KOHBEKTHBHBIN TEMJI000MEH TIPH MOMEPEYHOM OOTEKaHUM ITYYKOB TPYO.

25 KoHcTpykius 1 0671aCTh IPUMEHEHUSI CMECUTENIbHBIX TEIIO0OMEHHUKOB.

26 OCHOBHBIE U BCTIOMOTaTeIbHBIE TIOBEPXHOCTH HArpeBa MaporeHepaTopoB, X Ha3Ha-
YEeHUE U KOHCTPYKIIHUS.

27 TennooOMeH npu cBOOOAHOM (€CTECTBEHHOI ) KOHBEKIHH.

28 Y CTpoiicTBO MPSIMOTOYHBIX MAPOTEHEPATOPOB, MX MPEHUMYIIIECTBA W HETOCTATKH.

29 T,s— AHarpaMmMa BOASHOTO Napa, OMPE/eseHHE TEIOTEL, paboThl, U3MEHEHHS BHYT-
pPEHHEH SHEPTUH U DHTAIBIINHU B MPOIECCE.

30 [TapoBble TypOUHBI, UX YCTPOMCTBO U NPUHIUI IEHCTBUS.

31 HaznaueHnue u npuHIMI JeicTBUS aporeperpeBaTeneil.

32 HazHauyeHue v npuHIMI AeMCTBHS BOJSHOTO SKOHOMali3epa.

33 HazHayeHue v NpuHIMI JeHCTBHS BO3AYXONOI0TpeBaTEIs.

34 Y CcTpoiicTBO M Ha3HAYEHHE TATOAYTHEBBIX YCTPOHCTB KOTEJIILHOTO arperarta.

35 TennoBoii 6anaHc mMapoBOTo KOTJA.

36 TernoBble MOTEpH MapoOBOTO KOTJIA.

37 Koadduument noneznoro AedcTBUS M pacxo]] TOIIMBA KOTEJIBHOTO arperara.

38 IIpeoOpa3zoBaHme SHEPTUH B COTIAX TYPOUHBI.

39 IIpeoOpa3zoBanme SHEPTUU HA pabOYMX JOMATKaX TYPOUHBI.




Ne i/

Bonpocsl

40 Pa6ota u KI1/] ctynienn TypOUHBL.

41 BHyTpenHue norepu TypOUHBI.

42 Pabounii mporecc mapoBoit TypOHMHEI B 1,5 — THarpaMme.

43 Bremnue norepu TypOUHBL.

44 Momnocts, KI1J] u pacxon mapa B TypOuHe.

45 HaznaueHnue u npuHIMN JeHCTBUSI KOHJICHCAIIMOHHBIX YCTAHOBOK Ia-POBBIX TYPOHH.
46 CXeMbl HCTOYHUKOB TEIUIOTHI.

47 PaiioHHbIE 1 TPOMBINUIEHHBIE OTONUTENIbHBIE KOTEIbHBIE.

48 OcHOBHOE TerTo(huKaMOHHOE 000pYIOBAHHUE.

49 HazHauyeHue eHTpabHBIX TEIJIOBBIX TYHKTOB.

50 PerynupoBanue paboTbl Hacoca.

51 [TpuHIMn neiicTBUs, HA3HAYCHUE M KOHCTPYKIIHSI TUTATEIbHBIX HACOCOB.
52 [TpuHIMI neiicTBYsI, HA3HAYEHUE U KOHCTPYKIMS MUTATeIbHBIX HACOCOB.
53 IIpuHIMI nenCcTBU, Ha3HAYEHHE U KOHCTPYKIMs KOHIEHCAaTHBIX HACOCOB.
o4 ITpyuHIIMN NENCTBUS, HA3HAYEHUE U KOHCTPYKIHS CETEBBIX HACOCOB.

55 XapakTepUCTUKH U PETYIUPOBAHNE NOJIAYH LIEHTPOOEIKHBIX BEHTUIISI-TOPOB.
56 KOHCTpYKIIMM BEHTUIISITOPOB.

o7 YcerpoiicTBO M paboTa MOPIIHEBOT0 KOMIIpEccopa.

58 Momnocts u KI1/[ mopmiHeBoro kommpeccopa.

59 XapaKTePUCTUKU M PETYIUPOBAHNE TIOJJAUH TIOPIUTHEBOTO KOMITPECCOpa.
60 MHoOrocTyneH4arble NopIHEBbIE KOMIIPECCOPHI.

61 MoIHOCTh MHOTOCTYIIEHYATOT0 MOPIIHEBOT'O KOMIIPEccopa.

9. @DoH/ OlLIEHOYHBIX CpPpEeACTB AJdA IPOBEIACHUNA l'lpOMe)KyTO‘-lHOi/i aTrrecranmumn Oﬁy-
YalImUXCcod 1o 1MCHMIIJIMHE

9.1. ITacnopT ¢oH1a OLIEHOYHBIX CPEICTB

Koa xonTpoanpye-
Ne | Kourposmpyemsie pa3aenbl (Te- . POJHpY HaumeHoBaHue
MOM KOMIIETEeHIIUH
n/n MbI) IMCIIATIIAHbI OLICHOYHOI'0 CPeACTBA
(nJIM ee 4acTH)
Pemenne nmpakruueckux
1 Paznen 1 KoTenbHble yCTaHOBKHU sana
TEMJIOBBIX AJIEKTPOCTAHIIHNA. OIIK-3,I1K-3 Ad.
IToaroroBka gokianua.
Pemenne npakTuaeckux
5 Paznen 2 IlapoBbie TypOUHBI TEI- 3apaq
JIOBBIX AJIEKTPOCTAHIIMM. OIIK-3,I1K-3 Add.
IToaroroBka goknana.
Pemrenne npakrrnueckux
3 Paznen 3 TemmooOmenHbIe anmapa-
TBI. OHK'3,HK'3 3ajad.
IToaroroBka gokiana.
Pemenue nmpakTuueckux
4 Pasnen 4 CucreMmsl TeruiocHa0xe-
— OIIK-3,T1K-3 safad.
IToaroroBka goknana.




9.2. TunoBbIe KOHTPOJIbHbIE 32ITaHUS WIH MHbIE MATEPHAJIbI, HEO0X0AUMBbIE ISt
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX
Tanbl GOPpMUPOBAHKSI KOMIIETEHUMH B Mpoliecce 0CBOeHUs 00pa3oBaTeIbHOI NMPorpam-
MBI

9.2.1 llpakTHyecKue 3a1a4u

3amaua 1

B Tomke xoTenpHOro arperara napornpou3BoauTenbHocThi0 D = 13,4 kr/c cxxuraercst moj-
MOCKOBHBIH yrojib Mapku B2 ciemyromiero cocrasa: CP = 28,7 %; HP = 2,2 %; SP, = 2,7 %; NP =
0,6 %; OP = 8,6%; 4P = 25,2 %; WP = 32 %. Heo0x0a1uMO0, COCTABUTh TEIUIOBOM OalaHC KOTENb-
HOT'0 arperara, €ciii U3BECTHBI TEMIIEpaTypa TOIUIMBA IpU BXoje B Tonky tr = 20°C; HaTypaib-
HBII pacxon ToruBa B = 4 kr/c; naBnenue neperperoro napa Pun = 4 Mlla; Temneparypa nepe-
rperoro napa tnn. = 150°C; Bennunna HenpepsiBHOM npoayBku P = 4 %; TeopeTnueckuilt 00bem
BO3/TyXa, He0OXOMMMBIi 11st croparus 1 kr Tormsa VO = 2,94 M%/kr; 06beM yXOAAMKX Ta30B HA
BBIXOJIE U3 TIOCIEIHETO ra3oxoa Vyx = 4,86 M3/kr; TemmepaTypa yXOAsIIUX ra30B HA BBIXOJE U3

nocaeaHero razoxona yx = 160°C; cpennss o0beMHas TEIIOEMKOCTh Ta30B IIPH IIOCTOSHHOM
JaBJIeHUuU cps = 1,297 KI[)K/(M3-K); coJiepaHue B yXOAsIIMX razax okcunaa yriaepoga CO = 0,2
%; m TpexatomHbIX Ta3oB ROz = 16,6 % u moTepu TEIJIOTH OT MEXaHUYECKON HEMOJIHOTHI Cro-
panus TorummBa Qs = 4 %. Ilotepssmu TEIIOTHI ¢ (PU3UIYECKON TETUIOTOM IIJIaKa MPeHeOpeyb.

3apaua 2

B ToITKe KOTiIa CKUTAaeTCs MaIOCEPHUCTBIN Mas3yT cieayroriero cocrasa: CP = 84,65 %; HP
= 11,7 %; SP, = 0,3 %; OP = 0,3 %; AP = 0,05 %; WP = 3,0 %. OnpenenuTs pacroyiaraeMmyro Ter-
JIOTY, €CJIM TeMIIepaTypa TOIUIMBA Ha BXoJe B Tonky tr = 20°C.

3agaua 3

Omnpenenut coctaB paboueit Macchl yensOuHCKOro yris Mapku b3, ecnu u3BecTteH cocTaB
ero roproueit Mmaccel: C' = 71,1 %; H" = 5,3 %; S5 = 1,9 %; N" = 1,7 %; O" = 20 %; 30716HOCTH
cyxoii Maccel 4° = 36,0 % u pabougas BnaxaocteWP = 18,0 %.

3amaua 4

OnpenenuTs HU3NIYIO W BBICHIYIO TEIJIOTY CrOpaHus paboueil Macchl YeIsIOMHCKOTO YIJIs
mapku b3 cnenyromero cocraa: CP = 37,3 %; HP = 2,8 %; SP, = 1,0 %; %; NP = 0,9 %; OP =
10,5 %; AP = 29,5 %; WP =12 %.

3agauya 5

Onpenenutb 00beM MPOIYKTOB MOJHOTO CrOpaHusl Ha BBIXOJE U3 TOMKH, a TaK K€ Teope-
TUYECKHHi U IeHCcTBHTENbHBIE 00BEMBI BO3IYXa, HEOOXOAMMEIE Il cropanus 1 M° IpHpPOIHOTO
raza CTaBpOMHOJbCKOIO MeCTOpoxkIeHHs cieayromiero cocraBa: CO2 = 0,2%; CHs = 98,2%j;
C2Hg = 0,4%; C3Hg = 0,1%; CsH1o = 0,1%; N2 = 1,0 %. KoaddunmeHnTt n3obiTka BO3ayXa B TOII-
ke or = 1,2.

3amaua 6
OnpenenuTh TEOPETUYECKUN W JEHCTBUTEIBHBI OOBEMBI BO3ayXa, HEOOXOIAMUMBIC IS

CJIOEBOTO CXKMraHus jJoHeukoro yris mapku I maccoit 1000 xr u ciemyromiero cocraa: CP =
55,2 %; HP = 3,8 %; SP; = 3,2 %; %; NP = 1,0 %; OP = 5,8 %,; 4P = 23,0 %; WP = 8,0 %.

3agaua 7
Omnpenenutb 00bEM CyXUX Ta30B, MOJIYYaeMBIX MIPU MOJHOM cropaHuu B cioe 800 Kr Ky3-
HEIKOoro yriisg Mapku /[, ecim u3BecTeH coctas ero roprodeit maccel: C'= 78,5 %; H" = 5,6 %; S,



=0,4 %; N" = 2,5 %; O" = 13 %; 3ompHOCTb cyxoi maccel A° = 15,0 % u pabouas BnaxxaocTsWP
= 12,0 %, xoadunment u30bITKa BO31yXa B TONKE or = 1,3.

3amaua 8

B Tomnke kotna cxuraercst 1 Kr JOHEIKOTO yriis Mapku A cieayromero coctasa: CP = 63,8
%; HP = 1,2 %; SP, = 1,7 %; %; NP = 0,6 %; OP = 1,3 %; AP = 22,9 %; WP = 8,5 %. Onpenenutsb
SHTAJIBIINI0 U30BITOYHOTO BO3/JyXa HA BBIXOJC M3 TOIKHU IPH IMOJTHOM CTOPAHHMH YTJISA, €CIH H3-

BECTHO, YTO TEMIIEPaTypa ra30B Ha BbIXoze U3 Tonku I = 1000°C. Kosdppuiuent u36bITka Bo3-
JTyxa B TOTKe or = 1,3.

3amaua 9

OnpenenuTs SHTATIBIUIO MPOAYKTOB CrOPaHUs Ha BBIXOJIE U3 MapoIeperpeBaress KoTeab-
HOT'O arperara mapornpou3BOIUTEIBHOCTRIO D = 9,73 Kr/c, eciii M3BeCTHBI AaBJICHUE HACHIIICH-
HOTO Tapa Pun. = 1,4 Mma, naBiaeHue neperperoro napa pnn. = 1,3 Mlla, Temnepatypa neperpe-
toro napa tyn = 250°C, TemnepaTtypa nurareabHoi Bosl trs = 100°C, BenuunHa HEPephIBHOM
npoxyBku P = 4%, k.n.a. kornoarperata (6pyrTo) N = 90%, U MOTepH TEIIOTHl OT MEXaHH-
YECKOM HEMOIHOTHI cropanus Tomimsa (a4 = 3,5 %. KorenbHblil arperat paboTaeT Ha Ky3HELIKOM
yriae mMapku Tc HusIel TermioTol cropanus roprodeit maceol Qy = 34345 xJ[/Kkr, conepkanue
B ToriuBe 30761 AP = 16,8 % u Bmaru WP = 6,5 %.

3agaya 10

Onpenenuts pacyeTHYIO MOJauyy BEHTUIISATOpPa KOTENBHOTO arperara naponpon3BOAUTEb-
HocThiO D = 13,8 kr/c, paboTaromiero Ha MPUPOTHOM Ta3e ¢ HU3MICH TeruioTou cropanus Q' =
35700 kJ[/M°, eciti AaBICHHE HEPerpeToro mapa Pun. = 4 Mlla, TeMIlepaTypa neperpeToro mna-
pa twn = 430°C, Temmneparypa nutaTeabHON BOIbI tne = 130°C, k... KoTioarperara (OpyTTO)
1% = 91%; TeopeTuyecku HeoOXoaUMEI 06beM Bosayxa VO = 9,48 M3/ M3, kodddunmentT 3ama-
ca nogaun P1 = 1,05, koadurment n3dpITKa BO3IyXa B TOIKe o = 1,15, mpucoc Bo3myxa B TO-
nouHoi kamepe Ao = 0,05, yreuka Bo3yxa B Bozqyxonogorpesarene Aos: = 0,04, Temneparypa
XOJIOTHOTO BO3/yXa, MOCTYMAIOMIEro B BEHTHIATOP txs. = 20°C u OapoMeTpuueckoe JaBlIeHUE
BO31yXxa hg = 98-10°Ta.

3agauya 11

Onpenenuth pacxo]] HarpeBaeMoW BOJbl U MOBEPXHOCTh HAarpeBa MpPSIMOTOYHOI'O BOJO-
BOJISHOT'O TEMJI000MEHHOI'0 anmnapaTa, eciii U3BEeCTeH pacxoj Harpesatouiei Boasl Wi = 15kr/cC,
TeMIepaTypa HarpeBaollel BoJbl Ha BXoe B TemnooomeHHuK t'1 = 120°C, remneparypa Harpe-
BaloOIIeH BOJBI HA BbIXOJE U3 TermaoooMenHuKa t”1 = 80°C, reMnepaTypa HarpeBaeMoi BOJbl Ha
BXx0ojie B TeruiooomeHHuk t'2 = 10°C, TemnepaTypa HarpeBaeMoil BOJABI Ha BBIXOJI€ U3 TEMJI000-
MeHHHKa t"2 = 60°C, kooddumuent Temmonepenaun K = 1,9 kB1/(M*K) u kodhduiment yanrs-
BAIOIIHMI MOTEPHU TETUIOTHI TETLIOOOMEHHHKOM B OKpY»XKaromyto cpeay, n = 0,98.

3apava 12

Ha »71eKTpOCTaHIIMN yCTAaHOBJEHBI Tpu TypOorenepatopa mommuocthio N = 50-10 3 kBt
Kbl OnpenenuTh KOJIMYECTBO BHIPAOOTAHHON SHEPTUH 3a o U KO3(P(GUIIMEHT HCTIOIb30-
BaHUs YCTAaHOBIIEHHOW MOIIHOCTH, €CIIM IUIOMIA[h MOJ KPUBOW TOIOBOrO Tpaduka HArpy3Ku
crarmi F = 9,2-10* m? u macmta6 rpaduka m =9 - 101! kBt - u/m?,

3agaua 13

OnpenenuTh 4UCIO YaCOB HCIOJIB30BAHMS YCTAHOBJICHHON MOIIMHOCTH M KOX(D(UIIUEHT
HAarpy3KH JNMEeKTPOCTAHIIMH, €CTH yCTAHOBIEHHAS MOIIHOCTH dIeKTpocTaHimu NYse = 16 - 10*
kBT, MakcumanbHas Harpyska craaimun N, = 13,6 - 10* kBT, miomans mox KpPHUBOM T'OJ0OBOTO
rpaduka Harpy3ku cranmud F = 8107 m? u macmab rpaduka m = 1 - 10*? kBt - u/m?.



3anaua 14

KoH 1eHcalnoHHas 2eKTPOCTaHIMs u3pacxonosana B = 720 - 108 kr/rox xamennoro yris
¢ Hu3mien Ternoroit cropanus QPy = 20500 k/x/kr u BeipaboTaia 3nekTposHeprun 3P = 590 -
10%° xJT:x/ron, n3pacxoa0BaB MpH ITOM Ha COOCTBEHHBIE HYK/IBI 5% OT BEIPAOOTAHHOH HIEKTPO-
sHepruu. OnpeaenuTs K.11.4. OpyTTO U K.I1.J. HETTO CTaHIUU.

3agaua 15

TennosneKTpoLeHTpab u3pacxonosana Bran = 94 - 10° kr/rox kaMeHHOTO yriIs ¢ HU3IIEH
TemnoToit cropanus QPy = 24700 k/Ix/KT, BEIpabOTaB IPU 3TOM 3IIeKTposHeprun O*P = 61 - 10%°
kJI/TO1 M OTIYCTUB TEIUIOTY BHEIIHUM moTpedutensm Q™ = 4.4 - 101 xJIx/kr. Onpenenuts
k.i.4. TOL| OpyTTo Mo BeIpabOTKE 3JEKTPOIHEPTUU U TEIUIOTHI, €CJIM PacXo]] TOIUIMBA Ha BbIpa-
GOTKY OTIYILIEHHO TemIoThl cocTanseT Bo = 23 - 10° kr/rox.

3amaua 16

Onpenenuts pacueTHBIM PAacXo]l TEIIOTHl HA TEXHOJIOTHMUYECKHE HYXAbl MSCOKOMOMHATa
MIPOU3BOUTEIILHOCTRIO Pi = 12,5 T/4, eciii yACNbHBIN pacxo TeIIOTH Ha BBEIPAOOTKY Msica (i =
1,2 I'Ix/T.

Kpurepun onenku:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CIIU CTYIEHT IOJIy4Yn IPABWIBHBIA OTBET B X0JI€
CaMOCTOSITEJILHOTO PELICHUS 3aJjaud U IPEJCTaBUII OAPOOHBII X0/ pelIeHus B TeTPaau WIH y
JIOCKH;

- OLIEHKA «HE 3a4TEHO» €CJIM CTYIAEHT HE CMOT IIOJIYYUTh IIPABUIBLHOIO OTBETA HA IIOCTABICHHYIO
3a/1a4y, He CMOT' IPOJAEMOHCTPUPOBATh MOJAPOOHBIN X0 PELIeHUs 3a/la4i B TETpaau UIU y JOC-
KH.

9.2.2. Jlokaaanbl

[TapameTpsl COCTOSTHUS TIapa U €AUHULIBI UX U3MEPEHUS

Bonsnoit map. IIpornecc napoodbpazoBanust

TabmuIel U AUarpaMMbl BOJSHOTO Mapa

JpoccenupoBanue BOASIHOTO Iapa

TernnonpoBOAHOCTH, KOHBEKIIHS U TEIUIOBOE M3Ty4YeHHe (00I1ast XapakTeprucTHUKa)
WuTeHcudukaius Terionepeaadn

Tennootnava KOHBEKIMEN U (HaKTOPHI, BIUSIONINE HA €€ MHTEHCUBHOCTh
Tennooraayda npu KUIEHUH

Temnootnava mpu KOHIEHCAITNH

Tennootaada nzmydeHneM u GaKkTOPhI, BIUSIONINE Ha €€ MHTEHCUBHOCTD
Knaccudukanus TermiooOMeHHUKOB

Pacuer TennooOMeHHBIX anmnapaTos

[{eHTpOoOE)KHBIE HACOCH! 1 BEHTHIISTOPHI

CocraB TommBa

['openue razoo6pa3zHoOro M KUAKOTO TOILUIMBA

Pacdersl ropeHus TormBa

Cxema KOTEeNbHOM YCTaHOBKH

[TpoMBINIIICHHBIE KOTEIBHBIC arperaThbl

OcHoBHBIE BUIBI TETNIOHOCUTENEH

TennoBoe nmotpebiaeHue

Pacxon Tenna Ha OTOTMIIEHUE U BEHTUIISIIHIO

Bopomnoaroroska u ee MeTobl

TemioBasi cxeMa UCTOYHHUKA TETIOCHAOKEHUS

MeToapl 60pBOBI ¢ OTIIOKEHUSMH B OapaOaHHBIX KOTIaX

CoNoOAWNE

NNNNNRPRPRRPRERPRRERERRERRERE
PONMNPOOOONOORAWNEO



25. 3amuTa OKpYKaroIIeH cpeibl OT BPEAHBIX BO3/ICHCTBUM KOTEIBHBIX YCTaHOBOK
26. I1yTH 3KOHOMMH TOINIMBHO-YHEPIETUYECKUX PECYPCOB Ha IPOMBIIUICHHOM IIPEANPUATHH

Kpurepun onenkmu:

- OLICHKA «3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIM CTYIEHT IOATOTOBWII JOKJIAJ 110 3aJaHHOU
TEMaTHKE U NPOSIBUII BBICOKYIO CTEIIEHb CaMOCTOSITEJIBHOCTH IIPU NOATOTOBKE AOKIaza. B mo-
KJIaJ€ pacCMOTpeN JOCTaTOYHO IOJHO 33JaHHYI0 TEMAaTHKy U O()OPMHI €r0 B COOTBETCTBUH C
TpeboBaHusAMHU. Bo Bpems mpeacTaBieHMs N0KIaa MPOJEMOHCTPUPOBA HABBIKU IPECTaBIIe-
HUS MHGOpMAIMK TIEpe] Ay TUTOPHEN U OTBEYall Ha MOCTABJICHHBIE MIEPE] HUM BOIIPOCHI.

- OILIGHKA «HE 3aYTEHO» BBICTABJISETCSA CTYIEHTY, €CIM JOKJIaj He ObUI MOArOTOBIIEH, JTUOO B
JIOKJIaJie HE IOJIHOCTBIO PACKPBITA 3aJaHHas TeMa. Bo BpeMs NpeacTaBiieHus JOKIana CTYACHT
HE CMOTI' IPOJAEMOHCTPUPOBATh HABBIKU BBICTYIUICHUSA U HE CMOI OTBETUTh Ha BOIPOCHI ayIUTO-
pHYH 10 TEMATUKE JOKJIAAA.



10. O6pa3oBaTesbHbIe TEXHOJIOTMH M MeTOAMYECKHE YKA3aHHS 10 OCBOCHHIO JMC-
IHMILIMHBI (Y4eOHOro Kypca)

Jnis mocTH)KeHUs LeNell MOCTAaBICHHBIX B paMKaxX JUCHUIUTUHBI «OO0Ias SHEepreTuka» B
00pa3oBaTebHOM MPOIecce MPUMEHSIOTCS CIeAYIOIUe 00pa3oBaTeIbHbIe TEXHOIOTHH:
1. Tpaauumonnsie 00pa3oBaTeNbHbIC TEXHOJIOTHH, K KOTOPHIM OTHOCSITCS:
nH(OpMaLIMOHHAs JIEKIIUS — IOCJEI0BaTEIbHOE U3JI0KEHUE MaTepuania JUCIUILUINHAP-
HOU JIOTHKE, OCYIIECTBIISIEMOE NMPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH;
2. TexHoyOrHM MPOOIIEMHOTO O0YUYEHUS:

npoOJeMHas JIEKLUS — M3JI0KEHUE MaTepHala, Iperoiararoiee mocTaHOBKY Ipo0iIeM-
HBIX U JINCKYCCHOHHBIX BOMPOCOB, OCBEILIEHNE PA3INYHBIX HAYUYHBIX [TOIX0/0B;

MPaKTUYECKOe 3aHATHE B (hOpME MPAKTUKYMa — OpraHu3anus y4eOHo! paboThl, HalpaB-
JICHHasl Ha pellleHue KOMIUIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3a7auu, TpeOyrolleld OT CTyleHTa
NPUMEHEHHS KaK HayYHO-TEOPETHUECKUX 3HAHUH, TaK M MPAKTHYECKUX HABBIKOB;

MIPaKTUYECKOe 3aHATHE B (hOopMe MPE3EeHTAIMN — OpraHu3alus yueOHol paboThl, HaMpaB-
JICHHAas Ha pelieHre y4eOHO-TI03HABATENbHON 33a/a4M, TPeOYIOIed OT CTyJeHTa NPUMEHEHHUS
KaK Hay4YHO-T€OPETUYECKUX 3HAHUMU, C TOJATOTOBKOM 3JIEKTPOHHOM MPE3EHTALUH O MPOICITaHHON
paboTe 1 JoKIaaa Ha 3aHITHH

4. laTepakTHBHBIC TEXHOJIOTHU:
JIEKLUS «0OpaTHOM CBSI3U» — JIEKIHSI—TIPOBOKAIINS, JIEKIUA-0ecea, TeKIUsi-TUCKYCCHsl.
5. adopmMarimoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

JMEKUUA-BU3yaNu3alusl —  W3JI0KEHHWE  COJIEp)KaHUs  COMPOBOXKIAECTCA  BHJICO-
IIPE3CHTALUCH.

Jlig opraHuzanuy CaMOCTOSITENbHONH paboThl CTYJEHTOB HCHOJB3YETCs OIepeKarolas
pabota, T.e. M3y4eHHE CTyIEHTAaMH HOBOTO MaTepuaia J0 ero M3JI0KEHUS B XOJe JEKIIMOHHBIX
(ayIUTOPHBIX) 3aHATHH.



11. Y4ueOHO-MeTOAMYECKOE U HHPOPMALIMOHHOE o0ecevyeHre JUCHMIIIMHBI (Yy4el-
HOI'0 Kypca)

11.1. O6s3aTesbHAS JUTEPATypPa

Tun (yueOHUK,
yuebHoe rmocodue,
No y4eOHo- KonnuectBo B
bubnuorpaduueckoe onucanue
/1 METOIUYECKOE TI0- o6ubnmmorexe
coOue, MPakTUKYM,
Jp.)
Kynunos A. A.
OCHOBBI  IIEHTPAJIM30BAHHOTO TETUIOCHAOXKECHHUS
. . 3BC
1 [DnexTpoHHBIH pecypc] : [yueb. mocodue] / A. A. Vuebioe mocobue | "ZNANIUM
Kyaunos, C. K. 3uranmmHa. - 2-¢ u3., nepepad. u COM" '
mon. - MockBa : UHOPA-M, 2015. - 176 c. -
ISBN 978-5-16-104350-9 (online).
HerpaauiimoHHbie U BO30OHOBIISIEMbIC UCTOYHHUKH
SHEPruM [ DIIEKTPOHHBIN pecypc] : yued. mocodue / ObC
2 [coct. U. 10. Uyenkona]. - CraBpomnosb : CKDYVY, Yueouoe nocobue "IPRbooks"
2015. - 148 c.
COT'JTACOBAHO
Jupexrop Hay4yHOI OUONIHOTEKN A.M. AcaeBa

(noonucy) (U.0. Damunus)
« _» 20 T
MII
11.2. lonotHUTEIbHASA JTUTEPATYPa H YU4eOHbICe MAaTEePHAJIbI (Ay1HO-, BUIE0NIOCO0UsI
u 1p.)
e (ong vayunoit oubmuorexu TI'Y:
Tun (yueOHUK,
yuebHoe rmocoodue,
No yueOHo- Konunuectso
n /;1 bubnuorpaduueckoe onucanue METOMYECKOE TO- B
cobwue, MPaKkTHKYM, oubmmoTeKe
ayaHo-, BUAEOIOCO-
oust u ap.)
['ybapes B. 4.
Herpaauunonssie 1 BO30OHOBIsIEMbIE UCTOYHUKH
1 | 2nepram [DnexTpoHHBIH pecypc] : yued. mocobue / VaeGHoe Hocobie 9BC
B. . I'ybapeB, A. I'. Ap3amacues ; Jlumenkwmii "IPRbooks"
roc. TexH. yH-T. - Jlunenk : JI'TY : ObC ACB,
2014. - 72 c. : mn. - ISBN 978-5-88247-672-3.
VYnanos C. H.
Bo3oOHOBIIIeMbIE MCTOYHUKH SHEPruu [Diex-
. 3BC
2 | TpoHHBIH pecypc] : yueb. mocodue / C. H. YaanoB | YuebHoe mocobue "IPRbooks"

; HoBocuOupckuit roc. TexH yH-T. - 3-€ U3[., Ie-
pepad. u nom. ; rpud YMO. - HoBocubupck : U3 n-




Tun (y4eOHUK,
yaeOHOe mocodue,

No yueOHo- Konunuectso
I /;1 buGnuorpaduueckoe onucanue METOUYECKOE MO- B
coOue, mpakTukyM, | OuOIHOTEeKE
ayJmo-, BUAEOIOCO-
Oust 1 p.)
Bo HI'TY, 2014. - 452 c. - (YueObuuku HI'TY). -
ISBN 978-5-7782-2358-5.
Eprun /1.
B nowuckax snepruu [DneKTpoHHBIN pecypc] : pe-

3 | cypenble BOWHBI, HOBBIC TEXHOJIOTHH W Oymyiee i 9bC
snepreruku / J1. Eprun ; [nep. ¢ anrn. U. Escrur- "IPRbooks"
HeeB, O. Mamnak]. - Mocksa : Anpnuna [labmu-
mrep, 2016. - 712 c. - ISBN 978-5-9614-4379-0.

O BeposSITHBIX NPUYMHAX M CIECHAPUU Pa3BUTHUS
aBapuu Ha Casno-lllymenckoit I'9C : moHorpa-
4 | ¢usa/ B. [. Cenemup [u np.]. - Tomapstta : TI'Y, Monorpadus 18

2015. - 66 c. : w1 - bubmuorp.: ¢. 62-65. - ISBN
978-5-8259-0886-1




11.3. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH ''HH-
TepHeT"

e Web of Science [DnekTpoHHBIN pecypc]| : MyIbTHANCIUIUIMHAPHAS pedepaTruBHas Oa-
3a  ganHbiX. — Philadelphia:  Clarivate  Analitics, 2016. — Pexum jgocrymna
apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHbIH pecype] : pedeparuBHas 0a3a nanubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHriu.;

e Elibrary [DOnekTpoHHBII pecypc]| : HaydHas 3JeKTpoHHas OubOinoreka. — MoOcCKBa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

e Springer Link [OnekrponHsiii pecypc] : [0a3a mannbix|.— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnekTpoHHbIH pecypc] : KOIISKIHS 3IEKTPOHHBIX KHUT M3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa.
— SI3. anrn.;

e Cambridge university press [DnekTpoHHBIN pecypc] : )KypHaIbl u3aareabcTea. — Cam-
bridge: Cambridge university press, 2018 . — Pesxum noctyna : cambridge.org. — 3ari. ¢ skpaHa.
— 3. anrmn.;

e NEICON [DnektponHblil pecypc] : a1eKTpoHHas HH(OPMALIUS : apXUB HAYUHBIX KYp-
HajoB. — MockBa : HOMKOH, 2002. — Pexxum nmoctyma : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHrI.

11.4. IlepeyeHb NpOorpaMMHOro odecrnevdeHunst

HaumenoBanue I1O Konuue- PexBUM3UTHI J0TOBOPA (1aTa,
n/n CTBO JIMIeH3Mii HOMep, CPOK JIeliCTBH)
JoroBop No 690 oT
Windows 1398 19.05.2015r., cpok neiictBus - Oec-
CPOYHO
JoroBop Ne 690 oT
19.05.2015r., cpok neiictBus - Gec-
Office Standart 1398 cpouno; JloroBop Ne 727 or
20.07.2016r., cpok neiictBus - Oec-
CPOYHO

11.5. Onucanue MaTepuaIbHO-TeXHHYeCKOH 0a3bl, HeOOXOAUMOIl /ISl OCylIecTBJIe-
HUs1 00pa30BaTEIbHOIO NPOLECCa 10 AMCHUILIMHE (MOAYJII0)

HaumenoBanue 060pyno- % o
BAHHBIX Y4eOHBIX Ka0uHe- daxkTHvecKuii agpec £ = E
Ne TOB, Ja0opaTopuii, MacTep- IlepeyeHb 0CHOBHOTO yueOHbIX KaOHETOB, = 3 Z5
n/m CKHX H JIp. 00bEKTOB IS 000pyI0BaAHUS Jaboparopuii, MacTep- g £ =g
NpOBeeHUs MPAKTHYECKUX CKUX U Jp. é S g
H J1a60pATOPHBIX 3aHATHIA < =
Y4eOHast aynuTopus IJis
MPOBEJCHUS 3aHSITHI JICKIIH-
IIpoexTop, 3KkpaH; CTON
OHHOTO THIA. YueOHas ayIu- .
YYEHHUYECKUH (MOHOOIIOK)
TOpHS [Tl POBEICHUS 3aHs- . 445020 Camapckas
" JIBYXMECTHBbIH, CTOJ yue-
THIl CEMUHAPCKOI'0 THIIA. . obnacts, . TonbsaTTH,
HUYECKUH (MOHOOIIOK)
1 YueOHast ayTuTOpus st . yi1. Yiakosa, 57, 49,5 48
TPEXMECTHBIH, CTOI Ipe-
KYPCOBOI'O IIPOEKTUPOBAHHUSA . no3unus o TII Ne 19a, 2
10/IaBaTENbLCKUH, CTYII
(BBITIOJTHEHUS KYPCOBBIX pa- . aTax, (9-211)
NpenoaBaTeNbCKh,
60T). YueOHast aynuropus
JIOCKa ayJUTOPHAS.
JUIS TIPOBEJICHHUS] TPYTIIIOBBIX
1 MHAMBU1YaJbHBIX KOHCYJIb-




n/n

HaunmeHnoBanue 060pyno-
BAHHBIX Y4eOHBIX Ka0uHe-
TOB, JIaGopaTopuii, MacTep-

CKHX H JAP. 00bEKTOB I
NpPOBeJeHUs] MPAKTHYECKHUX
U J1a00pPATOPHBIX 3aHATHIA

Ilepe4yeHb OCHOBHOTO
00opynoBaHust

dakTHYecKkuii agpec
yueOHbIX KaOHETOB,
Jiabopartopuii, MacTep-
CKHUX H AP.

Iiomank, M?

KoaunuectBo

MoCaJ0YHbIX

MecCT

Tanuii. YueOHas ayauropus
JUIsl IPOBENICHUS 3aHATUN
TEKYLIEr0 KOHTPOJIS U IPO-
MEXKYTOUYHOMW aTTECTallHHU.

JlabopaTopus "TIponsBoa-
CTBO M IIepefada JIEKTPo-
sHeprun'". YueOHas ayauTo-
pHsL AT IPOBEACHNUS 3aHATHH
CEeMHHApCKoro Tuma. Y4eo-
Hast ayJJUTOPHS IJIsI KYpCOBO-
T'O MPOEKTUPOBAHUS (BBIIOIN-
HEHUS KypCOBBIX padoT).
VYueOHast ayuTOpHs IS
MIPOBEJICHUSI TPYIIIOBBIX U
WMHIUBHUIYaJIbHBIX KOHCYJIb-
Taruii. YueOHas ayquTopus
JUIS TIPOBEJICHUS 3aHATHH
TEKYIIEro KOHTPOJIA H IIPO-
ME)KYTOYHOM aTTeCTalHu.

CTONBI yYeHUYECKHE
JIBYXMECTHBIE, CTYJIbsI
y4EHHUYECKHe, CTOJ Ipe-
10/IaBaTEeNIbCKUH, CTYII
TIpenoaaBaTENbCKUM,
JI0CKa ayauTOpHas (Me-
JIOBast), CTEH] JIabopar,
cToJEI TabopaTop, mKad.

445020 Camapckas
001acTh, T. TONBATTH,
yi1. Yuiakosa, 57,
no3unms o TIT Ne 14,
2 srax, (2-201)

351

24

Komnerorepnsiit knacc. [lo-
MEIIIeHHE I CAMOCTOSITENb-
HOH paboThl. YueOHas ayau-
TOpUS IS IPOBEACHUS 3aHs-
TUH CEMUHAPCKOIO THUIIA.
VYueOHast ayAuTOpHs IS
KypCOBOT'O IPOEKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX pa-
60T). YueOHas aynuTopus
JUTS TIPOBEJICHNS TPYTIIIOBBIX
1 MHAWBUYTbHBIX KOHCYJIIb-
Taruii. YueOHas ayJuTopus
JUTS TIPOBEJICHUS 3aHATHH
TEKYILETro KOHTPOJIS U Mpo-
MEXYTOYHOH aTTecTalyu.

Crouibl ydeHHUeCKue,
CTyJnbsl yueHnueckue, [1K
C BBIXOJIOM B ceTb IH-
TEpHET

445020 Camapckas 00-
J1acTh, . TonbsaTTH,
LenTpanbHbli p-H,

yi. benopycckas, 1.14,
no3urys 1mo TII Ne 48,
4 srax, (I'-401)

84,8

16
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