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1 BBenenue

PaGouas mporpamMma u GOHJ OIICHOYHBIX CPEICTB AUCIMUILTUHBI «J[BUTaTEIM BHYTPCHHE-
rO CrOpaHHs» COCTABJIEHBI B COOTBETCTBUU C TPeOOBaHUAMH (eepaIbHOTO TOCYIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa, YTBEPKIEHHOTO mpukazom MuHoOpHayku Poccuiickoit denepa-
IIUU , ¥ OCHOBHOM MpodeccuoHanbHON 00pa3oBaTeNbHON MporpaMMbl MOATOTOBKH «TeruioBbie
JIEKTPUYECKUE CTAHLMW» 10 HallpaBiIeHUIO0 MOAroToBKH «13.03.01 TernosHepreTrka U TEIIo-
TEXHHUKA.

[IpakTyeckass MOJATOTOBKA peaM3yeTcsi Ha OCHOBE MNPO(EeCCHOHAIBHOTO CTaHIapTa
20.014 «PaboOTHUK MO OpPraHU3aIlMK SKCIUTyaTalliy TETUIOMEXaHUYECKOTO 000PYI0BaHUS TEILIO-
BO 3JIEKTPOCTAHLIUUY, YTBEPKACHHOIO IPUKa30M MUHHUCTEPCTBA TPYyAa U COLMAIBHOM 3alUThI
Poccutickoit ®eneparuu ot 08.09.2015 Ne 607H (3apeructpupoBaH MHUHHCTEPCTBOM FOCTHITUN
Poccuiickoit ®eneparuu 07.10.2015 r., peructparmonnsiii Ne 39215).

3agaun B pe3ynbpTaTe n3ydeHus AUCLUIUIMHBI CTYIEHT JOJIKEH:

AUCITHIIINHBI 3HAmMb. OCHOBHBIE HAINPABJICHUS HAYYHO-TEXHUYECKOTO IPOIrpecca B IHU3EIIe-
CTpOEHHUH; 00IMe MPUHIMIBI JEHCTBUS, KOMIOHOBKY M ycTpoiictBo [IBC;
KOHCTPYKIIMIO U pacueTsl feraieil u y3nos ABC, TeHaeHuuu B pa3BUTHH U
KOHCTPYKIUH AM3eNIel; COCTaB, CXeMbI U MPUHIMUI JEHCTBUS CHUCTEM, 0OCIIy-
skuBaronux JIBC; uneansublie, pacueTHsie u padoune nukiasl JABC, nHaznaue-
HUE, OTIUYUTEIbHbIE 0COOEHHOCTH M UX aHAlIU3; TEOPHUIO paboyero mnpoiecca
JABC; nytu nossimieHuss MomHocTH [IBC n yTuian3anuu TENIoBbIX MOTEPb;
KPUTEpUU TEIUIOBOM M MexaHudeckoi HampspkeHHoctu [IBC, crocoOwr orpa-
HUYEHUS 3TOU HAIPSKEHHOCTH, XapaKTEPUCTUKHU PaOOTHI THU3EJIeH U U3MEHe-
Hue napametpoB /IBC npu ux pabore Ha pa3inMYHBIX XapaKTEPUCTUKAX; KOH-
Tpoaupyemble napamerpsl padotaromux JABC u nuana3oHbl U3MEHEHUsT KOH-
TPOJIUPYEMBIX MAPAMETPOB; XAPAKTEPUCTHUKU U BO3MOKHOCTH Malloo0OpOT-
HBIX, CPEHEOOOPOTHBIX U BBICOKOOOOPOTHBIX AU3€jei, 001acTu MX HpuMe-
HEHUS U MEPCIEKTUBbI UX Pa3BUTHS; POJIb U IPUOPUTET OTEUECTBEHHOU HAYKU
B Pa3BUTHUU JIU3EIECTPOUTEIBHON OTpaciy;

61a0emb HAGLIKAMU: BBITIOITHEHUS PAaCcYeTOB TEPMOAMHAMMUYECKUX IIMKIIOB
JIBUTaTeJel BHYTPEHHETO CTOPAHMSL.

OcHoBHbIE WneanbHble, pacyeTHbIE U paboune IUKIIbI JBUraTenei.

paszienbl / TeMBI | OGuiue TOHSTHS, CXeMBI i IPHHIAE! paboTsr JIBC.

AUCHHUTITAHBI [ToBbILIEHHE MOIIHOCTH MOPUIHEBBLIX KOMOMHHMPOBAHHBIX jaBuraresnei. Haj-
JIyB IBUTATEIIECH.

KoHcTpykTHBHAs cxema IpyIIibl JeTajieid ¥ CUCTEMBbI IBUTaTeNeH.

CnocoObl cMeceoOpa3oBaHus, KaMepbl CrOpaHusi, CUCTEMbI MPOJIYBKU IBYX-
TaKTHBIX JBUTATEJEH.

Pabouwnit mporecc auzensi.

[Toka3zarenu, xapakTepusyroue padoTy IBUTATENEH.

Pexxumbl paboTh! M XapaKTEPUCTUKH JBUTATENEH.

Kunemarnyeckne cxembl, CHJIBI U MOMEHTHI, JAEHCTBYIOLIHE B IMOPILIHEBBIX
JBC.

IToka3zarenu HanpsHKEHHOCTHU U nipenensl popcupoBanus [IBC.

2 IlepedeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00YYEeHHUs M0 AMCHMILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKCHUS] KOMIIETeH NI

[Iponiecc m3ydeHus TUCHUILIMHBL «/[BUratenum BHYTPEHHErO CrOpaHHMs» HAIpaBJICH Ha
dbopmupoBanue cienyronmx kommnereHuii B coorserctBuu ¢ ®I'OC BO u ocHOBHOM 00pa3oBa-
TeIbHOU Iporpammoii (Tabauna 1):
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Tabmuna 1 — KoMneTeHIy 1 HHANKATOPBI UX TOCTHKEHUS

Kon u naumenoBa- Nuaukatopel 1OCTHXXEHUS [Tnanupyembie pe3ynbTaThl 00yde-
HUE KOMIIETEHIIUN HUS 110 AUCIUIUIMHE
[Ipodeccuonanbubie
I1K-5 Cniocoben [TIK-5.1 3HaeT OCHOBHOM Te€XHO- | 3HaTh OCOOCHHOCTH W KiaccCU(U-
BBITIOJHATH pa0OTHl | JIOTHYECKHIA [UKII TIPOU3BOJICTBA | KAI[UIO JIBUTaTeJied BHYTPEHHETO
110 OCBOCHUIO U JIO- | TEIJIOBOM U JIEKTPUYECKON cropanus ([IBC), paboune HUKIIBI,
BOJIKE TEXHOJIOTUYE- | YHEPTUU HA TEIUIOBBIX AIEKTpU- | mokazatenu padorel JIBC, koH-
CKHX IPOLIECCOB YEeCKUX CTaHIUAX, 000pya0Ba- cTpykuuto u cucremsl JIBC, xapak-
MIPOU3BOJACTBA TEIM- | HUE TEXHOJOTHYECKON CXEMBI, tepuctuku padbotsl JIBC
JIOBOM U DJIEKTPHUYE- | CIIOCOOBI COBEPIICHCTBOBAHUS YMerp  omnpeaeniarb  mapaMeTpsl
CKOM SHEpruu TEXHOJIOTMYECKHUX MPOIECCOB uukioB JIBC ¢ 1menbio coBeplieH-
[1K-5.2 YmeeT onpeaensTh Clo- | CTBOBaHUS MPOLIECCOB  MPOU3BOJ-
COOBI COBEPIIICHCTBOBAHMS TEX- | CTBA YHEPTUU
HOJIOTMYECKUX IIPOLIECCOB Brnagete HaBBIKOM oOmpeneneHus
[1K-5.3 Bnaneer HaBbIKaMu pac- | HAarpy304HOH XapaKTEPUCTUKHU JH-
YyeTa TEeIJIOBBIX CXEM 3JIEKTPO- 3eJIb-reHepaTopa JIEKTPOCTAHLIUU
CTaHLIMI

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucnunnuna «/[BuraTeny BHyTpEHHEr0 CropaHus» n3ydaercs Ha 4 Kypce, 7 ceMmecTpe.

JucuumniuHa BXOAUT B cocTaB Omoka 1 «/{ucuuminnel (MOAYnH)» U OTHOCUTCS K 0a3o-
BOM YaCTH.

Jl1i 0CBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUSI, HABBIKUA U / WU OMBIT MpaK-
TUYECKOU JIeATEITHPHOCTH, CPOPMHUPOBAHHBIC B TIPOIIECCE M3YUSHUS AUCIMILINH / TPakTHK: «BBe-
JneHue B MpodeCCHOHAIBHYIO JEATeIbHOCThY, «TernmomMexaHnueckoe U BCIIOMOraTeabHoe 000-
pyZAOBaHHE AIEKTPOCTAHINIY, «KOTebHBIE YCTAHOBKY U MaporeHeparopb», « TypOUHBI Terio-
BBIX U aTOMHBIX JJIEKTPUUYECKUX CTaHIMI», «[Ipon3BojaCcTBEHHAs MpakTUKa (TEXHOJIOTHYEcKas
MIPAKTHKA).

3HaHMsI, yMEHUS U HaBBIKU, CPOPMHUPOBAHHBIC IPU U3YUEHUU JUCIUIUIMHEI «J|BUraTenu
BHYTPEHHETO CropaHus», OyAyT BOCTPEOOBaHBI TMPU HU3YYCHUH TOCIEAYIONINX TUCIUTLIINH:
«TennoBele U aTOMHBIE DJIEKTPUUECKUE CTAHLIMNY, «Teoprst aBTOMaTU3UPOBAHHOTO YIIPABICHUS
TETJIOBBIMH SHEPTeTHUECKUMHU YCTaHOBKaMu», «OCHOBBI AKCIUTyaTalldy TETUIOBBIX JJIEKTpUYE-
CKUX cTaHIUNY, «[Ipon3BoACTBeHHAS MPaKTUKA (MPEAUILIOMHAS TPAKTUKA).

JuctunnuHa «JlBuraTenn BHYTPEHHETO CTOpaHHUs» B paMKaX BOCHUTATEIHHOU pabOThI
HamnpaBlieHa Ha GOpMHUpPOBaHUE Yy OOYUAIOIIUXCSI YyBCTBA OTBETCTBEHHOCTH U YMEHUS apryMeH-
TUPOBATh, CAMOCTOSATEILHO MBICIUTh, PA3BUBAET TBOPUECTBO, MPO(EeCCUOHATBLHBIE YMEHHUS, CH-
CTeMBbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 32 BBHIMOJHEHHE Y4eOHO-TIPOM3BOACTBEHHBIX 3a-
NaHWUH U T.J.

4 O0beM AUCHHMILVIMHBI (MOLYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHMX YacoB, BblIeJJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aroluxcs ¢ npenojaasa-
TeseM (10 BHaM y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4aromuxcst

OO6m1ast Tpy10eMKOCTh (00HEM) TUCIUILIMHBI COCTABIISET 4 3.¢€., 144 akaj. yac.
Pacnipenenenne o6beMa AUCHUILTUHBL (MOYJIsl) TIO BHAaM y4eOHBIX 3aHSATUU MpECTaB-
JIEHO B TabiuIie 2.
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Tabmuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUAM YUEOHBIX 3aHSATHIM

O0BEM AUCHUIUINHEI

Bcero akanemu-
YEeCKHUX YacOB

OO0mmas TpyA0eMKOCTh TUCITUTLUIMHBI

144

KonTakTHas aynuTopHasi padbora o0yyarommxcsi ¢ npemnojaasareseM (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

32

B ToM uncie:

3aHATHA JEeKIHOHHOT0 TUNA (JICKIIMU W WHBIC y4eOHBIC 3aHATHUS, TIPEIy-
CMaTPUBAOIINE PEUMYIIECTBEHHYIO TIepeady y4eOHOH MHpOpMAIH T1e-
JIarOTHYECKUMH PAaOOTHUKAMU )

16

3aHATHS CEMUHAPCKOT0 THNA (CEMUHAPHI, IPAKTUYCCKUE 3aHITHUS, TIPAK-
TUKYMBI, TAOOpaToOpHbIE PabOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-
HSTHS)

U3 HUX YaCOB MPAKTUICCKOU MOATOTOBKH

16

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
Yaromiasi TPYNIOBBIE KOHCYJbTAIlUU, WHIAWNBUAYAIbHYIO padboTy oOydaro-
HIMXCS C MpernojaBaTesisMu (B TOM 4HWCIE€ WHIUBUAYATbHBIE KOHCYIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

112

HpOMe)Ky'TOIIHaH aTTcCTauusa 06yqa}oumxc51 —3auer ¢ OI.IGHKOI71

5 Coaep:xkanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM)
€ YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA AaKaAeMHYEeCKHX YaCOB M BH/I0B Y4eOHOMH

padoThbI

Tabnuua 3 — CTpykTypa U coJiepKaHue AUCHUIUIMHBI (MOYJIs)

Bunel yueOHoI pabOThI, BKIIIOUasi CAMOCTO-
ATEJbHYIO paboTy 00yJaromuxcs 1 Tpyao-
€MKOCTb (B yacax)
KonTtakTHas pabora npenoaasa- CPC
HaumeHnoBanue pa3enoB, TeM U COJEpKaHUE Ma- Tesst ¢ 00yJaromuMucs
TepHalia Jlekuuu | Cemunap- | JlaGopa-
CKHe TOpHBIE
(mpakTH- | 3aHATHA
YecKue
3QHSITHSI)
Tema
Beenenue:
xapaxmepucmuka /J[BC, docmouncmea u Heoo-
cmamku;, U3 UcCmopuu paseumus oeucamene-
cmpoenus; 0oaacmu npuUMeHeHUus NOPUIHESbIX U 1 !
KOMOUHUPOBAHHBIX O8ucamenell, npuvunbl Wupo-
ko2o pacnpocmpanenus [BC; cospemennoe co-
cmosinue u nepcnexmuevt paseumus [{BC.




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema

WneanpHbie, pacdeTHBIC M pa0OYNe IUKIIBI JIBUTA-
TeJeu:

udeanuzayus 6 Hayke KAK Memoo 6bla6leHUs.
Haubonee obwue CBOUCME U 3AKOHOMEPHOCHell
MAmMepuanbHO20 MUpa, mMemoo 80CX0HCOeHUS OMm
abCcmpakmuo2o K KOHKpemHomy,; udedaivhvie (00-
pamumble) mepmoounamudeckue yuxawvl J{BC;
XapakmepHvle napamempvl u noxazamenu 3¢-
Gexmunocmu yukio6 ogueameneli; paciemHule u
pabouue Yyuxwi.

0,5

Tema

OOue MOHATHS, CXeMbl M HPUHLUIBI PabOTHI
JBC:

Kinaccuukanus, MapKUPOBKAa W 0003HAUeHUE
JBC; cxema u npunyun pabomul yemulpexmaxm-
HO20 Ouzens 0e3 Haodysa, Kpy2oeas u UHOUKA-
mMopHas OUAzPamMmbl 2a30paAcnpedeneHus; cxemd
U npuHYyUn pabomvl 08YXMAKMHBIX 0sueameell ¢
NPAMOMOYHLIMU U KOHMYPHLIMU — CUCHEMAMU
NPOOYBOK, UHOUKAMOPHbIE U KPY20osble OUAcpam-
Mbl 2azopacnpeoenenus;, CpAGHUMeNbHAsl OYeHKd
YUKTI08 U KOHCMPYKYUU O8YXMAKMHBIX U Uembl-
PpexmakmHulx 0gueamernell

Tema

[ToBBIIIICHHE MOIIHOCTH TMOPITHEBBIX KOMOWHU-
pOBaHHBIX JaBuUrarenei. Hagnys nsurarenei:
CNOCOObL NOBBIUUEHUS. MOWHOCMU  O8ucamenel,
Haooye osuzamereli U cnocobbl e2o ocyujecmaie-
HUsl, Komounayus nopunesozo /[BC ¢ mypounoti
U  KOMAPEeccopoM; CXeMmbl 6030VXOCHAOICEHUs.
KOMOUHUPOBAHHBIX — 08ueameliell;,  OXJ1adHCOeHUue
6030yXa N00AaBaAemMo20 8 YUIUHOPbL Osuzcamereti
npu ux gopcuposaruu no Hao0ysy, u300apHas u
UMNYIbCHAS cucmembl mypOoHaooyaa.

Tema

KoHcTpykTHUBHAs cxeMa TPYMIbl JAeTaneidl u CH-
CTEMBI JIBUTATENICH:

KOMNoHo8ouHble cxemwvl [[BC; xkoHcmpykmuenas
cxema JIBC,; oemanu ocmosa osueameiis;, 0emaiu
MEXAHUZMA OBUNCEHUSL, 0emanu MexaHuzma 2a3o-
pacnpedenerus, cucmemvl 08U2amens; BCHOMO-




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexunu | CemuHap-
CKHe
(npaktu-
YecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

2amesibHble MeXaHUu3Mbl, npubopvl U 060pPyY008a-
HUe, Op2ambl YNpAaeieHUs: U pe2yiupo8anus, Oc-
HOBHble NOKA3amenu, Xapakmepusyrouwjue KoH-
cmpyKyuro 08ueamens; COBpeMeHHble Hanpaeie-
HUSL 8 pA36UMULU KOHCMPYKYUU 0gueamernell.

Tema

Cnoco0nl cmeceoOpa3oBaHus, KaMepbl CTOpPaHMS,
CUCTEMBI TIPOTYBKH JIBYXTAKTHBIX JIBUTATEIICH:
cnocobwl cmeceobpazosanus 6 /[BC; nepasoenen-
Hble, pazoelienHble U NOAYpa30eieHHble KaMepbl
ceopanus, mpebosanus K Kamepam c2opanus, 00-
CMOUHCMBA U HeOOCMAMKU OCHOBHBIX MUNOE Ka-
Mep ceopaHus, cucmemvl NPOOY6KU U 6bINYCKA
08YXMAKMHbBIX O8ucameneti, OCHOBHble MUNbl CU-
cmem U UX 803MONCHOCIU, CPABHUMENbHASI OYeEH-
Ka NPSAMOMOYHBIX U KOHMYPHLIX CUCIEM 2a3000-
MeHa, ux s¢hghexmusHocms 6 cucmeme 2azomyp-
OUHHO20 HA00Y6a; OCHOBHBIE HANPABIEHUS CO-
BEPUIEHCMBOBAHUSL CMECE0OPA308AHUSL 8 OUBEIISX.

Tema

Pabounii npouecc nuzens:

pabouuti yuka ouzens, nocied08amelbHOCMb U
CYWHOCMb  Npoyecco8 pabouezo yuxia, napa-
Mempbl nPoyecco8 Yukia, axmopul, eiusuue
Ha Npoyeccvl HANOIHEHUS U CHCAMuUs, Cnocooul
V8enuyeHuss HANnoOaHeHUus pabouux YuiuHopos,
Kpumepuu KOJIUYEeCMEEHHOU OYEeHKU npoyecca
HANOJIHEHUs, NPOYECCbl PACNBIIUBAHUSL MONIUBA U
cMecoobpazoeanust;, pakxmopwl, eiusioujue Ha Ka-
Yecmeo pAacnvliuaHus U UCNAPEHUs MONIUBA,
NEMEHMAPHASL CXeMA 80CNIAMEHEHUSL U C2OPAHUS
MONIUBA, NEPUOO 3A0ePAHCKU BOCHIAMeHeHUs, pa-
3bl MpoOYecca Ceopanus, GblOeIeHUe U UCHOIb30-
8aHue menua,; pacuupenue U 6blnycK npooyKmos
ceopanus, ¢hazvl npoyecca BvlNyckd, nomepu 8
8bINYCKHOU cUcmeMme, Nymiu ee CO8epUuleHCME06d-
HUA, napamempsl NpoOYecco8 paculupeHusi U Gbi-
nycKa ompabomasuiux 2asos.




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema

[Tokazarenu, XxapakTepu3yromue padoTy ABUTaTe-
Jen:

BHYMpeHHUe (UHOUKAMOPHble) U 6HewHue (I¢h-
(exmusnvie) nokazamenu pabomovl Osucamenel,
nokazamenu s¢pgpexmusnocmu (Pi, Ni, Pe, Ne);
nokazamenu skoHomuunocmu (Qi, ni, ge, ne) u
OYeHKA 6IUAHUA HA HUX napamempos paboyezo
npoyecca, KOHCMPYKMUBHBIX, IKCNILYAMAYUOHHBIX
u Op. axkmopos; nokazameiu Cco8epuleHCmed
KOHCMPYKYUU (Mexanudeckue nomepu u mMexaHu-
yeckuti KI1J], numposas, nopwmnesas u yuiuHopo-
8asi MOWHOCMU, 2abapumvl, macca u op.);, NoKa-
3amenu MOKCUYHOCTU BbINYCKHBIX 24308, MENio-
6ol banamc Ogueamens, 3aB8UCUMOCMb CMAmMell
menyogoeo bananca om opcuposku ogueamernetl
10 CKOPOCHHOMY PeXCUMY U HAOOY8).

11

Tema

PesxuMbl pabOThI M XapaKTEPUCTUKH JIBUTATEIICH:
pedcumMbl U nokazamenu padbomvl, CKOPOCMHbIE
Xapakmepucmuxu,; Hazpy30uHvle XapaKmepucmu-
KU, YHUBepcaivhvle (KOMOUHUPOBAHHBIE) XAPAK-
MEPUCTNUKU,; Pe2YISIMOPHAsL U MeNnI0803HAS Xd-
PAKMePUCMUKY, pe2yiupogounbvle, 2Uopasiuye-
CKUe U XApaKkmepucmuku COMeCmHolU pabomobl
ogueamensi U azpe2amos Ha00yea, Xapaxkmepu-
CMUKU MOKCUYHOCMU, YCIMOUYUBOCTb  PENCUMA
pabomwl 0gueames.

13

Tema

Kunematmueckue CXeMbI, CHIBI 1 MOMCHTEI, JICH-
cTByoIue B nopuiHessix JBC:

MUnbl  KPUBOUIUNHO-ULAMYHHBIX — MEeXAHUIMO8
(KLLIM) u ux ocHogHble napamempul, Cuibl, Oel-
cmeyrwue Ha 0emanu 0gueamens npu e2o paoo-
me; MAaccol OBUNCYWUXCA Yacmell; npuseoeHue
mace, OuUHamMuyeckas mMooeilb 08Ueamesss; CUlbl
uHepyuu 00HO020 YUTUHOPA O8ueamelis, pacKkiao-
ka cun 8 KIILIM 6e3 yuema u ¢ yuemom cun unep-
Yuu;, MOMEHMbL Om Oeucmsylowux cui, Gaxmo-
pbl, onpeodendiowjue BeIUYUHY OUHAMUYECKOU
nanpsiscennocmu /{BC.




Buapl yueGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 Tpyao-
€MKOCTb (B yacax)
Konrtakrnas pabora npemnoaasa- CPC
HanmeHnoBaHMe pa3liesioB, TEM H COJIEPKAHHUE Ma- TEJIsL C 00YJaIONIMHUCS
Tepuana Jlexkiuu | Cemuuap- | JlaGopa-
CKHUe TOpHBIE
(npaktu- | 3aHATHS
YEeCKHe
3aHSTHUS)
Tema
[Toka3zarenn HampsHKEHHOCTH U Tpenensbl (hopcu-
poBanus [IBC: 0,5 7
obwue nokazamenu HANPANCEHHOCMU, CHOCOOb
dopcuposanus J[BC no yoenvbHot MowHOCMU.
BrinonHeHne KOHTPOJIbHOM paboThI 20
UTOro 16 . 16 112
10 THCHMIJIHHE

6 BHeaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4YaOMIMXCsl M0 AUCHHUILIMHE (MOTY-
JI10)

[Tpu TuTaHUPOBAHMM CAMOCTOSTEIILHOW PA0OTHI CTYJACHTY PEKOMEHAYETCS PYKOBOJICTBO-
BaTbHCsI CIEAYIOIIUM PACIIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeAcJICHUEC 9aCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI KounvecTBO 4acoB
H3ydeHne TeOpeTHUECKUX pa3/IeoB AUCIUTIIMHBI 80
[TonroTroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 12
[TonroroBka u oopmiieHHE KOHTPOJIBHBIX padoT 20
Hroro 112

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOM
arTecTalMy O0yYAKOIMXCH M0 AMCHUIIMHE (MOAYJII0)

q)OHI[ OLCHOYHBIX CPCACTB JIA MPOBCACHHUA TCKYLICTO KOHTPOJIA YCIIECBACMOCTH M IIPO-
MEXXYTOUHOM aTTecTaluu npeacrasieH B [Ipunoxennn 1.

TIonHBIH KOMILIEKT KOHTPOJIbHBIX 3&)13HPII>1 WM MHBIX MaTCpUajioB, HGO6XO]II/IMI>IX JJIA
OIICHUBAHMSI PE3yAbTATOB O0yUEHHUs MO AUCHUILTNHE (MOIYIIO0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMa>KHOM U AJICKTPOHHOM BHJIE.

8 YueOHo-MeToaMYecKoe H HH(POPMALMOHHOE o0ecTedeHne TUCHUIIIMHBI (MOTYJIA)

8.1 Ocnoenas numepamypa

1. JIBuraTenu BHYTPEHHETO CTOpaHHUs. Y CTPOWCTBO U paboTa MOPUIHEBBIX U KOMOMHUPO-
BaHHBIX jaBurareneii: YueOuuk / B.Il.AnekceeB, H.A.MBamenko, B.M.MBun; Ilox pen.
A.C.Opnuna, M.T". Kpyrnosa.- uza. 3-e nepepa6. u gom.- M.: Mamunoctpoenue, 1980.- 288 c.
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2. JIBurarenu BHYTPEHHEro cropaHus. TeopHs HOPIIHEBBIX U KOMOMHUPOBAHHBIX JIBUTA-
teneht : Yueonuk /J[.H.Bripy6os, H.A.MBamenko, B.1.1Bun; [Tox pen. A.C.Opnuna.- 4-¢ usm.,
nepepad. u gon.- M.: MammHoctpoenue, 1983.- 375 c.

3. JIurartenu BHyTpeHHero cropaHusi. CHCTEMbI OPITHEBBIX U KOMOMHUPOBAHHBIX JIBH-
rareneii: Yueonuk /C.1U.Eppemon, H.A.MBamenko, B.W.Msun; [lox pen. A.C.Opnuna.- 3-e u3a.
nepepad. u gor.- M.: MammHocTpoenue, 1985.- 456 ¢

4. PaiikoB W.S. McnbiTanust ABUrareneil BHyTpeHHEro cropanus.- M.: Beiciias mikoina,
1975.

8.2 /lononnumenvnasn anumepamypa

1. JIBurarenu BHYTPEHHETO CrOpaHUs W pacueT Ha MPOYHOCTHh MOPIIHEBHIX U KOMOWHU-
poBanHbIX nBurareneil: Yuebunuk //I.H.Beipy6os, C.U.Edpumon, H.A.MBamenko / Ilox pen.
A.C.Opnuna, M.I".Kpyrosa.- 4-¢ u3z., nepepad. u gom.- M.: Mammunoctpoenue, 1984.- 383 c.

2. Huzenu. CnpaBounuk b.Il1.baiikoB, B.A. Banmeiint, W.I1.Boponos; Ilox pen.
B.A.Banmeiinra, H.H.MBanuenko, JI.K.Komnepona.- 3-¢ uzn., nepepad. u mom.- JI.: MammHo-
ctpoenue, 1977.- 480 c.

8.3 Memoouueckue ykazanus 01 Cmyo0eHn 08 no 0C80CHUIO OUCUUNTUHbL

1. UccnenoBanue BIMAHUS Harpy3Kd Ha TEIJIOMEXaHWYECKHE IOKa3aTesId YCTaHOBKH C
kapOroparopusiM JIBC. MeTtoanueckue ykasanus K jaboparopHoii padote /coct. B.B. CmupHOB
- Komcomonsck-na-Amype: 'OY BIIO «KHAI'TY», 2010.— 11 c.

2. Jluzens — reHepaToOpHas yCTaHOBKA, 00IIee YCTPOMCTBO, 0OCTYKHBAIOIINE CHCTEMBI,
HOJArOTOBKAa M BBOJ B JeiictBue. Metoauueckue ykaszanus /coct. B.B. Cmupnos - Komco-
Moiibck-Ha-Amype: 'OV BIIO «KHAI'TY », 2002. —16c.

3. UccnenoBanue paboTel yeTsipexTakTHOro apurareis 6UH12/14 no Harpy3o4Hoii xa-
pakTepucTHKe. Meronuyeckue ykazaHus K JlaboparopHoi padbore /coct. B.B. CmupnoB - Kowm-
comotbck-Ha-Amype: 'OV BIIO «KHAT'TY», 2010. — 11.

4. Pacuer pabouero nukia ABUraTeisi BHyTPEHHEro cropanus. Meronndyeckue yka3aHus
K KypcoBOMYy mpoekTtupoBanuio. / coct. B.B. CmupHOB.- KoMmcomonbck-Ha-Amype: TOYBIIO
«KaAI'TY», 2011.- 27 c.

8.4 Cospemennvie npogheccuonanvnvie 6azpl OAHHBLIX U UHPOPMAYUOHHBIE CRPABOY-
Hble cucmembl, UCHOIb3yeMble RPU OCYULeCMEeHUU 00PA308amMeNbHO20 NPoUecca no OUCHuU-
naune

1. OnexTponHo-6nOIMOTEeUHAs cuctema eLIBRARY.RU.

2. Thermophysics.Ru — moptai no Teruiogpu3uke: TpOeKThl, TPOTPaMMBbI, Y4eOHBIE TIOCO-
ous, JENO3UTapuil Hay4YHBIX pabor, JUccepTaluy, IIEpUOINKA
(http://thermophysics.ru/index.php).

3. DHepreTrka M IPOMBIIUIEHHOCTE Poccnn — nHGOpMAIMOHHAS CHCTEMa dHEpreThde-
CKOI'0 KOMILIEKCa U CBsA3aHHBIX ¢ HUM otpaciei (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcoé ungpopmayuonno-menexommynukayuonnou cemu «HMnumep-
Hem», He0OX00UMBIX 0/ 0CBOCHUA OUCUUNTIUHBL (MOOY51)

1. DnekrponHnas oudmuoreka reruiosnepreruka(http://teplolib.ucoz.ru).

2. CaiiT TerioTexHuka — OoJbIas TexHuueckas oubnmoreka. HoBocTu, cratbm, auccep-
taruu, )xypHaisl (http://teplokot.ru/).

8.6 JIuneH3uoHHOe U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecrieyeHue, uc-
MoJib3yeMoe NMPHU OCyIIeCTBJICHNH 00pa30BaTeJIbHOI0 MPoLecca no AUCHUILIHHE

Tabnuna 5 — [lepeuenp UCHOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus


http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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Haumenosanue [10 PexBU3HTHI / yCIOBUS UCTIONB30BAHUS

MicrosoftimaginePremium | JIuuensuonnsiii qorosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CBoOOHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

SMathStudio CB00OIHAS JIULICH3US, YCIIOBHSI HCIIOIb30BAHUS 110 CCHUIKE:
https://ru.smath.info/

9 OpraHu3auMoOHHO-TIEIATOrHYEeCKHe YCI0BUS

Opranu3zanus o0pa3zoBaTeIbLHOrO MpoLiecca perJaMeHTHpYeTcs yueOHbIM IUIaHOM U pac-
MUCaHUeM y4YeOHBIX 3aHATUU. SI3bIK 00ydeHwus (mpemnonaBaHus) - pycckuid. s Bcex BHUIOB
ay/IUTOPHBIX 3AHATHI aKaJEMUYECKUM Yac yCTAHABIMBAETCS IPOIOJKUTEIBHOCTHIO 45 MUHYT.

[Ipu ¢GopmupoBaHUU CBOEH HMHAMBHIYaIbHOH 00pa30BaTENbHOW TPaeKTOpUU 0Oydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOIIUX AUCHUIIIMH U MPO(HECCHOHATBLHBIX MOIY-
JIei, OCBOEGHHBIX B IPOIIECCE MPEIIIECTBYIONMIETO 00YUYEeHHsI, KOTOPBIA OCBOOOXKIAeT 00ydJaroiie-
rocst OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOEHUSI.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mporece Mpy MpenojaBaHuu Kypca OCHOBBIBAETCSI Ha MCIOIb30BAHUM TPAIU-
[IMOHHBIX, THHOBAIIMOHHBIX M MH(OPMAIMOHHBIX 00pPa30BATEIbHBIX TEXHOJOTUM. TpaguIuoH-
Hble 00pa30oBaTeNIbHbIE TEXHOJIOTUU MPECTABICHBI JTEKIUAMU U CEMHUHAPCKUMHU (TIPAKTHUECKU-
MH) 3aHATHSAMU. IHHOBaIrmoHHBIE 00pa30BaTElIbHbIE TEXHOJIOTUN UCIIONB3YIOTCS B BUJIC IITUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBeaeHUs 3aHaTuil. HbopManmoHHbIe
00pa3oBaTelibHbIE TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTUBHU3AIMKM CaMOCTOSITEIIBHOW padOThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTeNbHOI cpejie.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC IpeIoiaraeT CHCTEMaTU3MPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu jiekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (yuyeOHUKaM, yUeOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN KypC JOJKEH JlaBaTh HauOoJbLIMK 00beM MH(pOpMaluu U oOecreunBaTh
6osee rirybokoe MOHMMaHKME Y4eOHBIX BOINPOCOB MPH 3HAYMTEIBHO MEHBILEH 3aTpaTe BpeMeHH,
YyeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUyeHUE MaTepuaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapCcKue 3aHATHS MPECTABIAIOT COO0H IETATM3aUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepHasa, IpOBOJIATCS B LENAX 3aKpEIJIeHNs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/Ieiibl.

OcHoBHOH (opMOI1 poBeIeHNsI CEMUHAPOB SBJISIETCSI 00CYyXIeHne Hanbosee mpodieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3d0op MPUMEpOB M CUTyallui B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemnoaBaresis BXOAAT: OKa3aHWE METOJIUYECKOU To-
MOIIH ¥ KOHCYJIFTUPOBaHHE CTY/IEHTOB [0 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, MPeAaraeMple Mpero aBaTeseM;

- y4aCTHE B JUCKYCCUAX;
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- BBIIIOJIHEHUE MPOEKTHBIX U NHBIX 3aJJaHU;

- aCCUCTUPOBAHUE MPENOJABATENIO B IPOBEACHUN 3aHATHH.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKM HA MCTOYHMKHU.

Jloknaznsl M ONIIOHMPOBAHHUE JTOKJIAZOB IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETHUYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PACCYKIACHUM.

OneHuBaHuE 3a/aHUl, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHUH, BXOAUT B HAKOIUIEH-

HYIO OIICHKY.
9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs M0 JMCHUIJINHE (MOLYJII0)

CamocrosiTenbHass paboTa CTYyJEHTOB — 3TO IPOLECC aKTHBHOIO, ILEJIEHANPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHHMM, yMEHUI 0€3 HEeNOCPEICTBEHHOI0 y4acTHsl Mpernojaa-
BaTels, XapaKTEPU3YIOIIUICSI MPEeAMETHONW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTOSATENHHON pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

- (popMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMAaTUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE NIO3HABATEJIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYILECTBIATHCS MHIMBUAYAIbHO WIN TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHonorus opraHu3ay caMOCTOSTENIbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
IPOXOJUTH B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CAaMOCTOATENBHOM paboTe Kak K HauBaKHEHUIIeMy
CPEICTBY 3aKpEIUIEHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €UHCTBA B3IJISIOB Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOpETEHUS ONPEIEIIEHHBIX HaBBIKOB U MCIIOJIb30BaHMsI podec-
CHUOHAJIbHOW JIUTEPATYpHI.

9.5 MeToanueckue YKazaHud AJas oﬁyqammnxca M0 OCBOCHMI0 JUCHMITJIMHBI

ITpy n3ydeHun AUCHUILIMHBI 00YYarOIUMCs LI€JI€CO00Pa3HO BBINOIHATH CIEIYIOIUE pe-
KOMEHIaLlUH:

1. U3yuyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHYECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiaM
PEKOMEHYeTCs 110 MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONIPENEIICHUS], TOHATHUS pa3ie-
na.

3. Ocoboe BHUMaHUE CIIEYET YAEIUTh BBIMOJIHEHUIO OTYETOB 0 MPAKTUYECKUM 3aHSATU-
SM ¥ UHJJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bes TemMaTHka BOIIPOCOB, U3yY4a€MbIX CaMOCTOSTENIBHO, 33/1a€TCA HA JIEKIUAX MPETo-
naBateseM. MM ke aroTcs UCTOYHMKY (B NEPBYIO OYEpelb BHOBb M3AAHHBIE B IEPHOJUYECKON
Hay4YyHOMU JuTepaType) Juist 0oJiee 1eTalbHOr0 MOHUMAHUS BOIIPOCOB, 03BYUEHHBIX Ha JIEKIIHH.

ITpu camocTosTeNEHON MPOPabOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;
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- INOBTOPUTH 3aKOHCHCKTHp0BaHHI:II>'I Ha JICKOHMOHHOM 3aHATHUU MaTCpuall U HOIIOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAaHHOW TeME JIUTEPATyPHhI;

- U3Yy4YUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TC3UCHI, aHHOTALIUN U KOHCIICKThI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3a/laHUA, AHAJIOTHYHBIC NIPCAJIaraCMbIM Ha 3aHATUAX,

- HCIIOJIB30BATh ISl CAMOIIPOBEPKHU MaTepualibl (JOH/IA OLIEHOUHBIX CPEJCTB.

10 Onucanue MaTepUAIbHO-TEXHUYECKOT0 00ecredyeHusi, He00X0AMMOro ISl OCY-
HIeCTBJIEHUS 00Pa30BATEJIbHOI0 MPOIeCcca Mo JUCHUILINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOEe 000pyI0BaAHUE

HaumenoBanue
Ucnonb3yemoe
Aynuropus ayTUTOPUHI Haznauyenue o6opynoBanus
obopynoBaHue
(;1aboparopun)
212/2 YueOHbIl Kabu- [IpoekTop [IpeacraBnenue JEKIIMOHHOTO Ma-
HET Tepuana
131/2 JlaGopaTtopust JlaGopaTopHbie [IpoBeaeHue 1abopaTopHBIX paboT
TEIUIOBBIX  JHEpP- | CTEHIBI
TEeTHYECKUX
YCTaHOBOK

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHHS

ITpu npoBeneHnn 3aHATUN UCHOIB3YETCs ayAUTOpUs, 000pyl0BaHHAs IPOEKTOPOM (cTa-
LMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpakeHus npe3eHrauuil. Kpome toro, npu nposeneHun
JEKIHMHA U IPAKTUYECKUX 3aHATUHA HE00X0AUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMH IPE3CHTAIUH.

11 HNurble cBegenus

MeToauuecKkue PECKOMEHIAMHA 10 oﬁyqeﬂmo JUI ¢ OrpaHUuIY€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHME NUCHUIUIMHBI 00YyYaloIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK U B OTJEIbHBIX
rpynnax. [Ipennonaratorcsi cnenuaibHble YCIOBHS AJIS TOJIy4eHHsI 00pa30BaHUs 00yUYaroMMHU-
Cs ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 310POBbSL.

[Tpodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCS C TICUXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTIMH 00yYaroMIMXCsl MHBAIUAOB M JIMI[ C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMIMTAalUK WHBANUAOB (Mpu Hanuyuu). [lpu HeoO-
XOIUMOCTU OCYLIECTBIISETCS JOIOJHUTENbHAS MOAACPKKA MIPENOJaBaHUS ThIOTOPAMM, MICUXO-
JIoTaMH, COIIMaJIbHBIMH paOOTHUKAaMU, MPOIIEIIIUMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOAMYECKHMMH peKoMeHaanusMu MuHoOpHayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTHU COLIMOKYIBTYPHOM peaOUINTaLuu C LENbI0 OKa3a-
HUS IOMOIIY B YCTAaHOBJIEHWH IOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUN C IPYTUMHU CTYJIE€H-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMarta B cTyieHueckoil rpymnme. [Togbop u
pa3paboTKka y4yeOHBIX MaTepHalIOB MPOU3BOJIATCS C yYETOM IMPEAOCTaBICHHs MaTepralla B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHMUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.



14

OcBoenue nucuuiuivHbl unamMu ¢ OB3 ocyiecTBisieTcsl ¢ UCNOIb30BaHUEM CPEICTB
0o0yueHHsl OOLIEro M CrEeUalbHOTO Ha3HA4YeHUs (MEPCOHAIBHOIO U KOJUIEKTUBHOI'O MCIOJb30-
BaHMs). MarepraabHO-TEXHHUECKOe 00ecreueHre MpeycMaTpuBaeT MPUCIIOCOOICHUE ayAuTO-
puii k Hy>xkaam jii ¢ OB3.

®dopma npoBeACHUS aTTECTALMM ISl CTYACHTOB-UHBAJIN/I0B YCTAHABIMBAETCS C YUETOM
UHIMBUYAJIbHBIX NcUXopu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaer-
cs1 tocTynHas popma Mpe10CTaBICHUs 33JaHNI OLICHOUYHBIX CPEACTB, 8 UMEHHO!

- B II€YaTHOM MM DJIEKTPOHHOM ¢opme (Ui JMI € HapyWEHUSIMH OIOPHO-
JIBUTATEJILHOTO amnmnapara);

- B [1€4aTHOM (popMe min 3JIeKTPOHHOM (opMe ¢ yBETUUYEHHBIM HIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIUL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIIYX (JUIs JIUL C HApYLIEHUSMU 3PEHU).

CryneHTaM ¢ MHBAIMIHOCTBHIO YBEIMYMBAETCS BPEMsI HA MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. /I TaKuX CTYIEHTOB MpeaycMaTpUBAETCs IOCTyNHas (opMma MpeaocTaB-
JIEHUs] OTBETOB Ha 3a/1aHus, a UMEHHO:

- IMCbMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMIbIOTEpE (M7 JIMI C HApYLICHUs-
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (71
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO allapara);

- YCTHO (7151 JIUL] ¢ HApYLLIEHUSIMU 3pEHHUS, OITIOPHO-ABUraTEIbHOIO arapara).

[Ipu HeoOxoauMoOCTH 1J1s1 00YYarOIIMXCSl C UHBAIMIHOCTBIO IIPOLEAYpa OLIEHUBAHUSI pe-
3yJIbTaTOB O0YYEHUS MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«/IBUraTesiu BHyTPpeHHEr0 CropaHush)

13.03.01 TemnosHepreTrka M TEIUIOTEX-

Hanpanenune noaroToBku
HUKa

Hamnpasnennocts (npoduis) oOpazoBarenbHON Mpo-  TerioBble AIEKTPUUYECKUE CTAaHIIUN
rpaMMBbl

KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs Ounas gopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
4 7 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3aueT ¢ OLEHKOM Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUs N0 AU CHHUILIMHE (MOIY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu 1 MHANKATOPHI MX TOCTHXKCHHS

Kox n HaumenoBa-
HUE KOMIIETEHIIUN

I/IHI[I/IKaTopBI JOCTHIKCHUA

[Tnanupyemble pe3yiabTaThl 00yye-
HUS 110 JUCIHUIUIHE

[Ipodeccuonanbubie

[TK-5 Cnocoben
BBITIOJIHATH paOOTHI
10 OCBOCHHIO U JI0-
BOJIKE TEXHOJIOTUYE-
CKHX MPOIIECCOB
IIPOU3BOJICTBA TEII-
JIOBOM U BJIEKTpHUYE-
CKOMW SHEPIuH

IIK-5.1 3HaeT OCHOBHOM TEXHO-
JIOTUYECKUM LMK POU3BOJICTBA
TETUIOBOM M JIEKTPUYECKOU
SHEPTHUH HA TEIJIOBBIX AJIEKTPH-
YECKHUX CTaHIIUAX, 000pYI0Ba-
HHUE TCXHOJIOTUYCCKOU CXEMEI,
CIocoObl COBEPIIIEHCTBOBAHMS
TEXHOJIOTHYECKHUX MPOIECCOB
[1K-5.2 YMmeeT onpeaensTh CIio-
coOBbI COBEPIIIEHCTBOBAHUS TEX-
HOJIOTHYECKUX TIPOIIECCOB
[1K-5.3 Bnaneer HaBbIkaMu pac-
YeTa TeTUIOBBIX CXEM AJICKTPO-
CTaHIIMH

3HaTh OCOOEHHOCTH M Kiaccudu-
KallMI0 JIBUTATelIeld BHYTPEHHETO
cropanus (/IBC), paboune IUKIIBI,
nokazarenu padorer JIBC, kon-
cTpykuuio u cucteMsl JIBC, xapak-
TepucTUkH padotsl [IBC

YMeTh  ompenensaTh  MapaMmeTphbl
nukioB JIBC ¢ mensio coBepiiieH-
CTBOBAHMsI TIPOILIECCOB TMPOU3BOJ-
CTBa YHEPIUU

Brnagerp HaBBIKOM OmIpeaeeHUs
Harpy304HOM XapaKTEpUCTUKHU M-
3ellb-TeHepaTopa IEKTPOCTAHIINH

Tabmuna 2 — [Macniopt G oH/1a OIICHOYHBIX CPEJICTB

KonTposaupyembie
pasaedsl (TeMbl)
JUCIHUNITHHBI

Kon xonrposupye- HanmenoBanue
MOii KOMIIETEeHIHH OLIEHOYHOT0 IMoka3aTenn oueHKH
(nm _ee yacTn) cpeacTBa

JlBurarenu BHYTPEHHETO
CrOpaHus

IIK-5 OnopHbIH KOHCTIEKT - ONTUMAalbHBIH 00BEM TeKcTa
JIEKITIHA (e Oomee OIHOW TPETH OPHUTH-

Haa);

- JIOTHYECKOE TIOCTPOCHHE U
CBSI3HOCTB TEKCTA;

- TIOJTHOTA/ TITyOWHA U3TIOKCHHUS
MaTepHala (HATHINe KITFI0YeBBIX
MOJIOKEHUH, MBICTIEH);

- Bu3yanuzaiuus HHGOpPMAIUK
KaK pe3ylbTaT ee o0paboTKu
(TaGuuIBl, CXEMBI, PUCYHKH);

- odopmieHne (aKKypaTHOCTb,
coONIO[IeHNe CTPYKTYpPBI OpH-
THHAJIA).

CobecenoBanue - TiyOWHA, NPOYHOCTB, CHCTE-

MaTHUYHOCTb 3HAHUM;

- aJeKBaTHOCTb HPUMEHIEMBIX
3HaHUH CUTyaluH;

- PpalMOHAIBHOCTb HCIOJIb3Yye-
MBIX TTO/IXOJIOB;

- CTEIeHb HPOSIBICHUS HEOOXO-
JUMBIX TPO(QECCHOHAIBHO 3HAa-
YUMBIX JINYHOCTHBIX Ka4YeCTB;

- CTENeHb 3HAYMMOCTH OIIpere-
JICHHBIX [IECHHOCTEH;

- MpPOSIBIEHHOE OTHOLIEHHE K
Olpe/ie]IeHHBIM OOBEKTaM, CH-
Tyanusm;

- YMEHHME NOJAEPKUBATh M aK-




17

Kontpoanpyemsie Koxa xonTpoanpye- HaumeHoBaHue
pasaensbl (TeMbl) MOii KOMINeTeHIHH OLICHOYHOT 0 IToka3zaTenn oneHKH
AUCHHUTIIHHBI (n1m ee yacTH) cpeAcTBa

TUBU3UpPOBaTh Oeceny,
PEKTHOE ITOBEACHHE.

KOp-

JlabopatopHsie pabOTHI - COOTBETCTBHE OTYETAa IPEIb-
SIBJISIEMBIM TPEOOBAHUSIM;
-[IPaBUIILHOCTh U aKKYPaTHOCTh
HaIlMCAHHUS OTUYETA;

- CIOoCOOHOCThL JenaTh 000CHO-
BaHHBIE BEBIBOJALI Ha OCHOBE
9KCIIEPUMEHTAIBHBIX TAHHBIX;

- CTENEeHbh TOYHOCTH OTBETOB Ha
KOHTPOJIBHEIC BOIPOCHI,

- YCTaHOBJICHHC MPUYHHHO-
CIEACTBEHHBIX CBS3€l, BBISAB-
JICHHBIX 3aBUCHMOCTEH.

KontponsHas pabora - COOTBETCTBME IIpearnoarae-
MBIM OTBETaM;

- MpaBWIbHOE HCIIOJI30BAHUE
JIrOpUTMa BBINIOJIHEHUS pelle-
HUA,

- JIOTHKA pacCyKJIEHUN;

- HEOpPJWHApHOCTh MOAXOJa K

PELICHHIO 3a/1a.

2 MeToauyeckue MaTepuaJibl, ONMpeaesiiolue NpoueIypbl OHeHUBAHUS 3HAHMI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoime npouecc (popmMupo-
BaHMs KOMIIeTeHIUii

MGTOI[I/ILIGCKI/Ie MaTepHuaJibl, OMMPEACIAIONNE TPOLUCAYPbl OLCHUBAHUSA 3HaHPII>i, YMCHHP'I,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYCCKOM KapTbl JUCLIHU-

IJIMHBI (Tabiwmma 3).

Tabnuna 3 — TexHonoruueckas Kapra

HaumeHnoBanue
OLIEHOYHOI'0
cpeacTBa

Cpoku
BBINOJIHE-
HHUSI

I kana
OlleHUBA-
HUA

Kpurtepuu oneHnBanus

7 cemecTp

HpOMe)KyTO‘lHaﬂ arrecranus B (])opMe «3auer ¢ OLIEHK O

1 | OnopHbIA KOH-
CIEKT JEKIUHA

B teuenmne
cemecTpa

10 6amnoB

10 6amioB - CTYAEHT MOJHOCTHIO MOATOTOBHJI KOHCIIEKT
JICKIUH. AKKYypaTHO 0(popMIIeHO rpad)uueckas U TeKCTOBBIC
YacTH KOHCIIEKTa.

8 0amoB — CTYJIEHT IOJHOCTBIO IOATOTOBHI KOHCIIEKT
nexiuid. EcTh 3amedanns k ohopMIICHUIO TpapuyuecKod U
TEKCTOBOH 4acCTsIM KOHCIIEKTa.

6 OamoB — KoHcriekT He MONHBIN (OTCYTCTBYIOT He Oouree |
nexnnn). HebpexxHoe ohopmMiieHrEe KOHCIIEKTA.

4 6amna— B xoHcHekTe OTCYTCTBYIOT 2 nekiun. HeGpexxHoe
o(opMIIeHHE KOHCIIEKTA.

0 6aIoB — OTCYTCTBYET OoJiee 2-X JICKIHH.

2 | CobecenoBanue
(2Bompoca)

B teuenne
cemecTpa

40 GamioB

40 6aIoB - CTYACHT MPaBUIHHO OTBETHI HA TEOPETUICCKHE
BOIIPOCHI. IToka3an oTIIMYHBIE 3HAHUS B paMKax YCBOCHHOI'O
y4eOHOTO MaTepuana.

30 OaioB - CTYJJEHT OTBETUII HA TEOPETUUECKHE BOIIPOCHI C
HEOONBIINMHA HEeTOYHOCTSIMH. [lokazan XOpoI1Iue€ 3HaHUA B
paMKax yCBOGHHOTO y4yeOHOro MaTepuana.

15 6ansIoB - CTYISHT OTBETHII HA TEOPETUYECKUE BOMPOCHI C
CYIIECTBEHHBIMU HETOYHOCTSAMH. IMoxkazan

YAOBJICTBOPUTCIIbHBIC 3HAHUS B paMKaX YCBOCHHOI'O
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y4eOHOTO MaTepuaa.

0 GayyIoB -TIpW OTBETE HA TEOPETHUYECKUE BOMPOCHI CTYACHT
TPOJAEMOHCTPHUPOBAJ HEIOCTATOYHBI YPOBEHb 3HAHUM.

3 | Oruersl no na- | B teuenne | 20 6amnoB | 20 6amwioB - CTyEHT MPABHIBHO caenan oTdet. [lokasan
GopaTopHEIM ceMecTpa OTJIMYHBIE BIAJCHUS HaBBIKAMH INPUMEHEHUS MOIY4YEHHBIX
pabotam 3HAaHWH U YMEHHI IIpU PEIEHHH TPO(ECCHOHANBHBIX 3a1a9
B paMKax YCBOCHHOTO ydeOHOro Mmartepuana. OTBeTHI Ha
BCE JOIMOJIHUTEIILHEIC BOIIPOCHI Ha 3alIHTE.

15 GamnoB - CTyAEHT cenan OT4eT ¢ HEeOOJBUIMMH HETOY-
HocTsiMu. [lokasanm xopoliue BiaJeHHs HaBBIKAMH MpUMeE-
HCHUS MOJYYCHHBIX 3HAHUHM W YMEHHWH NP pELICHHH Mpo-
(beccHOHANBHBIX 3a/lad B paMKax YCBOCHHOTO Y4eOHOro
Mmareprana. OTBeTHNI Ha OOJBIIMHCTBO JOMOJHUTEIBHBIX
BOIIPOCOB HAa 3aIlUTE.

10 6amtoB - CTyACHT BBIIIOIHUI 3aJJaHHE C CYLIECTBEHHBIMH
HETOYHOCTAMH. [lokasanm yoOBJICTBOPHUTENBHOE BIIAJCHUE
HaBBIKaMH IIPIMEHEHUS [IOTyYCHHBIX 3HAaHUH U yMCHUH NpH
penreHnd MpodecCHOHANBHBIX 3aJa4 B PaMKaX YCBOCHHOTO
yueOHOro Mmarepuana. Ilpum oTBeTax Ha JOIOJHUTEIIHHBIC
BOIIPOCHI Ha 3aIlUTe OBUIO TOMYIICHO MHOT'O HETOYHOCTEH.
Ilpy BBINOJIHEHUM 3alaHUsl CTYIAEHT MPOJAEMOHCTPUPOBAI
He}lOCTaTO‘-IHBIﬁ YPOBCHb BJIaJICHUA YMCHUSAMU U HaBbIKaMU
MPH pemeHnr mpohecCHOHANBHBIX 3a/a4 B PAMKax YCBOCH-
HOro y4eOHOro matepuana. [lpu OTBeTax Ha JOTOJHUTEINb-
HBIC BOMPOCHI Ha 3alUTe OBLIO MOMYIICHO MHOKECTBO He-

TOYHOCTEH.
4 | KontponbHas B reuenne | 30 6amnoB | 30 GamioB - CTyOEHT IIOJNHOCTHIO BHINOIHII 3aJaHHE,
pabora ceMecTpa IOKa3aJl OTJINYHbIE 3HAHUSA U YMEHHS B paMKaX yCBOEHHOT'O

y4eOHOTO Marepuaia, KOHTpOJbHas pabora odopmireHa
AKKYpaTHO n B COOTBCTCTBHUU C IpEABbABISICMbIMUA
TpeOOBaHUAMMU.

20 OammoB - CTYACHT IIOJHOCTBIO BBIIIOJIHMWII 3aJaHUC,
ToKaszaJl Xopomue€ 3HaHusd ©W YMCHHUA, HO HE CMOI
000CHOBAaTHL ONTHUMAJILHOCTE MPEAJIOKEHHOI'0  pCIICHUA,
€CTh HEJIOCTAaTKH B 0()OPMIICHUH KOHTPOJIBHOW PabOTHI.

10 GayIOB - CTYJCHT MOJHOCTHIO BBIMOJHWI 3aJaHHe, HO
JOIMYCTUJI CYHICCTBEHHBIE HETOYHOCTU, HE IMMPOABUIT YMECHUSA
MIPaBUIBHO HMHTEPIPETUPOBATL IOJYYEHHBIE PE3YJIbTATHI,
KayecTBO O(OpPMIIGHHS KOHTPOJNBHOW pabOTBI  HMeeT
HEJIOCTATOYHBINA YPOBEHD.

0 6aIoB - CTYJIEHT HE MOJIHOCTHIO BBIMTOHII 3a/laHUE, TIPH
9TOM IPOABHUII HCAOCTATOYHBIM YPOBCHb 3HAHHUHN U YMCHUMU,
a TaK)Ke HEeCIIOCOOCH MOSICHUTH MOJIyYSHHBIH pe3yIbTaT.
HUTOro: - 100 6axn- -

JIOB
Kpurepun oueHku pe3yjbTaToB 00y4eHHs! 110 JUCHUIIMHE:

0 — 64 % oT MaKCMMaJIbHO BO3MOYKHOH CyMMBI 0aJlJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIA YPOBEHB JJIs1 TEKYIIEH aTTeCcTalliu 10 AUCIUILIAHE);

65 — 74 % OT MakCHUMalbHO BO3MOYKHOM CYMMBI OQJIJIOB — «yIOBIETBOPUTEIHHOY (TIOPOTOBBIN
(MUHMMAIBHBIN) YPOBEHB);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcCMMaJbHO BO3MOXKHOW CYMMBI OQJIIIOB — «OTIUYHOY» (BBICOKHH (MaKcH-
MaJbHBIN) YPOBEHB)

3aganus 1019 TEKyLero KOHTPOJIs
XapakTepucTHKAa KOHTPOJIbHOH padoThl

KonTponbHast paboTa COCTOUT M3 JBYX 4acTeil — MPAaKTHYECKON W TeopeTudeckoi. B
MPaKTUYECKOW YacTH HEOOXOAMMO PEIINTh 3a/1a4y Mo pacyeTy oaHoro u3 mukios [IBC. B Teo-
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pPETHUYECKON YacTh HEOOXOAMMO OTBETUTHh Ha YeThIpe Bompoca. Homepa 3aaun u BOMPOCOB BBI-
OMPArOTCS U3 COOTBETCTBYIONIEH TaOJIUIIBI BAPUAHTOB.

Ilpumepwl 3a0au

3aoaua 1. JIna naeanpHoro nukia JIBC ¢ moaBOIOM TEIUIOTHI TIPH IMTOCTOSIHHOM 00beMe
onpenenuth napametpsl (P, v, T) B XapakTepHbIX TOYKAX, KOJHMUYECTBO MOBEICHHON U OTBE/ICH-
HO# TertoThl, TepMmuueckuii KIIJI, a Takke mosie3sHyr0 paboTy B LMKIE, e€ciii | Kr BO3ayxa B
Hayvaje aanadaTHOTO CKaThs UMeeT cienyronme napamerpel: P1 = 0,1 MIlau t; = 20 °C, cre-
MeHb CXaThs € = 7, CTeNeHb MOBBIMICHUS JaBiieHus A = 1,7. M306pa3uth 1uki B P- v u T-S
JuarpaMmmax.

3aoaua 2.CpaBuuth 3HaueHus tepmudeckoro KII/ nms nzob6apHOro M M30XOpHOTO MO~
BOJIOB TEIUIOTHI B uaeaibHoM mukiie JIBC, ecnu naBneHue u temrmeparypa pabodero temna (Bo3-
nyxa) P1=0,095 MITau t1 = 35 °C, crenens cxxarus € = 10 u B mporiecce noapoautes i = 800
kJx/kr Terotsl. [IpeacraButh ukiel B P- v u T-S quarpammax.

3aoaua 3. JInsa nukna [{uzens, pabodyee Teno KOTOpOro o0jaaaeT CBOMCTBAMH BO3/1yXa,
3aJ]aHbl TEMIIEPaTypbl COOTBETCTBYIOIINE cleayromuM Toukam 1ukia: t1 = 40 °C, t2 = 600 °C, t4
=270 °C. Ompenenuts Tepmudecknii KIIJ] u cpaBauts ero ¢ tepmuaeckum KITJI mukna Kapao B
TOM >K€ UHTepBaje TeMieparyp. M300pa3uth nuukisl B quarpammax.P- v u T-S.

3aoaua 4. OnpenenuTs MapamMeTpsl B XapakTepHbIX Toukax nukia IBC ¢ moaBomom Ter-
notel ipu P = const, a takxe tepmudeckuit KIIJ1 u nmonesnyio padoty, ecnu gano: P1 = 0,095
Mlla; ¢ =12; p=2,2; x = 1,4; : t1 = 17 °C. qnamerp ummuaapa D =400 mm, xox mopmHs S =
520 mMm. Pabouee Teno-Bo3ayx. TemnoeMKoCcTh MPUHSATH MOCTOSAHHOM. V300pa3uTh UK B qua-
rpammax P-v u T-S.

3aoaua 5.1lopuHeBol nBUTaTenh pabOTAaeT MO IUKIY C MOABOJOM TEIJIOTHI MpU V =
const (pabouee Terio — Bo3ayx). HawanpHoe coctositnue Bozmayxa: P1 = 0,08 Mlla; t1 = 17 °C.
Crenens cxatus € = 4,6. KomudyectBo noasenenHoi Temiotsl 1050 kJbx/kr. OnpeneauTs Tep-
muueckuit KIT/ nBurarens u ero MOIIHOCTb, €CIu AuamMeTp nuinHapa D = 240 MM, X0 opuIHs
S = 340 mm, yacToTa Bpamienus N = 200 Mun! 1 32 Kax/ble 1Ba 060POTA COBEPIIAECTCA OIUH
nuki1. M306pa3uthk nuki B quarpammax P-v u T-S.

3aoaua 6. B uMkie MOPIIHEBOTO JBUTaTeNss ¢ KOMOMHMPOBAHHBIM IOJBOJIOM TEIUIOTHI
HauvanbHoe nasieHue P1 = 0,09 Mlla; nayanbHast Temneparypa t1 = 40 °C. O61mee KOIM4ecTBO
TeTJIOTHI, BhIACIsAomIecs mpu cropanun (1 = 840 k/[x/kr. Crenens cxxarus € = 12. Kakas gactpb
TEIJIOTHI JOJIKHA BBIICIATHCS B IPOLIECCE MTPU V = const, €CJIM MaKCUMaJIbHOE JJaBJIEHUE PaBHO 6
MIla. Pabouee Teno — Bo3ayXx. TemnoeMKoCTh NPUHATh MOCTOSSHHONW. M300pa3uth LUK B Aua-
rpammax P-v u T-S.

3aoaya 7. MouHOCTh ABUraTesns, padoTaloIIero no u300apHOMY LMKIY pPEerylIupyercs
nojayeil KoJIMuYecTBa TOIUIMBA, T.e. U3MEHEHHEM IMOJIBOAa TEIUIOTHI B M300apHOM MpoIiecce.
Ornpenenutb, Kak OTPa3UTCS Ha 3HaUYEHUAX paboThI 1ukia u repmudeckom KIIJ[ moasos Temno-
Thl K 1 Kr Bo3myxa, ecnu oH u3mensiercs oT 200 kJ[x/kr mo 1500 k/[x/kr, mpu 3TOM CTeneHb
cxatus € = 18, HavasibHas TemmepaTypa Bo3ayxa paBHas 350 K u gaBieHue octaroTcs HEM3MEH-
HbIMU. TEII0eMKOCTh BO3AyXa NpPUHUMATh MNOCTOSHHOM M paBHOM Cp, = 1,005 xJIx/Kr- rpan.
[To momy4eHHBIM JaHHBIM YaCTHOTO ciiydasi cAenaTh oOmuil BeiBOA. M300pa3uTh MUK B Aua-
rpammax P-v u T-S.

3aoaua 8. I306apuseiit mporecc JIBC nmpoTekaeT co CTeneHplo cxatus € = 15 u moaBoaa
terioTel (1 = 1000 xJ[k/kr. OnpeaenuTs CTETEeHb CXKaTUs B U30XOPHOM IIUKJIIE, P KOTOPOM OBl
tepmuueckuid KIIJI sToro mukna 6su1 661 paBeH TepmuueckoMy KIIJ[ nzobapHoro mukna npu
OJIMHAKOBOM TOJIBOJI€ TEIJIOTHI. HauanbHas Temreparypa Bo3ayxa B OOIIeM HavyalbHOM COCTOSI-
Hun 1ukiIoB paBHa T1 = 325 K. TemioeMKkocTh BO31yXa nojiaraTb OCTOSIHHBIMHU U paBHbIMH Cp
= 1,005 x/Ix/kr, Cy = 0,718 x/[x/kr. U300pa3uTh nukibl B iuarpammax P- v u T-S.
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IIpumepywl 6onpocos

1. CoBpemeHHOE cocTOsIHME U niepcneKTrBbI pa3BuTus JBC.

2. Crioco0On1 noBeimeHus moutHoctu [BC

3. HagnyB aBurateneii u ciocoObl €ro OCyIIECTBICHHS.

4. OxynaxeHue Bo3/1yXa, 0JJaBacMOTO B IIWJIMHIPHI ABUTaTeeH pu UX (HOPCUPOBAHUN

110 HaJ1YBY.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

5. BcioMorarenbHble MEXaHH3MBI, IPHOOPBI U 000PYIOBAHHE.
6. Opransl ynpaBieHUs U PETyIUPOBAHHUS.

7. Kamepsl cropanus. Cioco6sl cMeceoOpazoBanus B JIBC.

8. BuxpekamepHoe cMeceoOpazoBaHue

9. PexxuMBbI U TIOKa3aTeNy padOThI ABUTATEIICH.

10. Harpy3o4Hble XapaKTepUCTUKH.

Bonpocsl 115 codecenoBanusi

. Xapakrepuctuku JIBC, 1ocTOMHCTBa 1 HEIOCTATKH.

. O6nactu npumenenus JIBC.

. [Ipuunnel mupokoro pactpocrpanenus [IBC.

. CoBpeMeHHOE COCTOsIHUE U nepcrekTuBbl pazButus JBC.

. Ocobennoctu padotst [IBC.

. Uneanvupie (oO6patumsie) 1ukisl IBC, xapakTepHble apamMeTpsl U nmokazarend 3QpGeKTUBHO-

CTU LIUKJIOB JIBUTATENIEH.

. Uneanpnsiii nuki JIBC ¢ "uMiynbcHOR" TypOUHOM.
. Uneansusbrii nukia JIBC ¢ n3obapHoi TypOUHOM.
. PacueTHbIE IUKIIBI ABUTATEIIEH.

. Paboune nukibl ABUraTesnen.

. Knmaccudukanus JIBC.

. MapxkupoBka u o6o3nauenue [IBC.

. CxeMa u npuHUMI pabOThI YETHIPEXTAKTHOrO Au3eis 0e3 HaalyBa, MHIUKATOPHAs U KPYro-
Bas JAuarpamMma razopacrpeaeacHusl.

CxeMa M IpUHIMI PabOThI IBYXTaKTHOTO W3NS C MPSIMOTOYHOM U KOHTYPHOH CHCTeMaMH
POJYBOK, MUHANKATOPHBIE M KPYTOBbIE TUAarpaMMbl ra30pacipeieieHHsl.

CpaBHuTENbHAS OLIEHKA LIUKJIOB U KOHCTPYKIMI ABYXTAKTHBIX U YETBIPEXTAKTHBIX JIBUraTe-
nen.

Crnioco6sI noBbITIeHUS MomHOCTH JIBC

Hannys aBurareneit u crnocoObl €ro ocymiecTBISHUS.

OxnaxkeHue Bo3ayxa, M0JIaBaéMoro B LMIIMHIPBI ABUraTeNel npu ux (GOopCUpOBaHUU IO HaM-
AYBY.

N300apHas U UMITyJIbCHAs CUCTEMBI TYpOOHAITyBa, UX CPaBHUTEIbHAS OLIEHKA.
Oco0eHHOCTH U CXEMBI CUCTEM BO3AYXOCHA0XKEHUSI IBYXTAKTHBIX JBUTATENICH.
KoHCTpyKTHBHAs cXeMa JBUTATENs, TPYNIBI JE€TaJIEH U CUCTEMBI.

Jleranu octoBa aBurarens (pyHAamMeHTHas pama U paMOBBbI€ MOAIIUIHHUKHU, KapTep, OJIOK
IWIMHAPOB U IIMJIMHAPOBbIE BTYJKHU, KPBILKH UINHAPOB, aHKEPHBIE CBS3M),MX Ha3HAYCHHUE,
KOHCTPYKTUBHBIE (POPMBI U OCHOBHBIE OCOOCHHOCTH.

Jleranu "MexaHu3Ma JIBHOKEHHS'" (KOJICHUYAThIA BaJl, INATYHHBIA M KPEHIIKOI(PHBIA MEXaHU3MBI,
MOpIIIHEBAs IPpyNIa), UX Ha3HAYeHHUE, OCHOBHbIE KOHCTPYKTUBHBIE ()OPMBI U OCOOEHHOCTH.
Jleranu MexaHuM3Ma ra3opaclpeieieHus IBYXTaKTHBIX M YETBIPEXTAKTHBIX IBUIATEJEH, OC-
HOBHBIE 3JIEMEHTBI, UX KOHCTPYKTUBHbIE (POPMBI I OCHOBHBIE OCOOEHHOCTH.

Cucrems! aBuratens (TOIJIMBHAS, MACIsIHasA, OXJIAXKICHUS, CKATOTO BO3/AyXa, BO3yXOCHa0-
YKEHUs], Ta300TBOJIa, peBepca), X Ha3HAYeHHE, COCTaB, KOHTPOJIMPYEMBbIE MTapaMeTphl.
BcnomorarenbHble MEXaHU3MBI, IPUOOPHI U 000PYIOBAaHHE.



27.
28.
29.
30.

31.
32.

33

37.
38.

39.
40.
41.

42.

43.
44.

45.
46.
47.
48.
49.

50.

51
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Opransl ynpaBiaeHUs: U peryJIupoBaHUsl.

OcHOBHBIE TAPAMETPBI, XapaKTEPU3YIOLINE KOHCTPYKIHIO JABUTATEIIS.

Kamepsi cropanuns. CriocoOs1 cmeceobpazoBanus B JIBC.

HepazneneHHbie KaMepbl CropaHusi C HEIOCPEACTBEHHBIC BIIPHICKOM TOILIHMBA (TpeOOBaHHS K
HUM, JOCTOMHCTBA U HEAOCTATKH, OCHOBHBIC TI/IHBI).

M-nporecc cmeceoOpa3oBaHusl.

[IpenxamepHOe cMeceoOpa3oBaHueE.

. BuxpekamepHoe cmeceobpazoBaHue
34.
35.
36.

Boznymno-kamepHoe cmeceo0pa3oBaHHe.

CucreMbl IPOTYBKHU U BBIITYCKA ABYXTAKTHBIX JIBUTaTEIICH.

CpaBHHTENbHAS OILEHKA MPSMOTOYHBIX U KOHTYPHBIX CHUCTEM ra3000MeHa, uxX 3¢ (eKTuB-
HOCTb B CUCTEME I'a30TypOUHHOIO Ha/lyBa.

[Tpornecchl pacnbTUBAaHUS U UCTIAPEHUS TOIUIMBA, (PAKTOPHI, BIUSIOIINAE Ha STH MPOIECCHI.
DneMeHTapHas CXeMa MPOLIECCOB BOCIUIAMEHEHUSI U CrOpaHMs TOIUIMBA, MEPUON 3aJEPIKKU
CaMOBOCIIJIAMEHEHHSI TOTUTNBA, (Da3bl MpoLecca CropaHusl.

WunukaropHsle 1 3¢ GEeKTUBHBIE IOKA3aTeNIN paObOThI ABUraTENs.

[Mokazarenu s dextuBHoctH (Pi, Ni, Pe, Ne).

IToka3zaTenu 3KOHOMUYHOCTHU (Ji, Mi, Je, Ne) ¥ OLICHKA BIUSHUSA HA HUX ITapaMeTpOB paboyero
nporiecca, KOHCTPYKTUBHBIX, SKCILTyaTallMOHHBIX U IPYTUX (hakTOpoB.

[Toka3zarenu coBepiieHcTBa KoHCTpyKuun JIBC (MexaHnueckue moTepu M MEXaHUUYECKHUM
KII[I, muTpoBasi, MOpIIHEBAs U IIWIHHIPOBAs MOIIHOCTH, TabapUTHI, Macca u JIp.).
IToxazaTenyu TOKCHYHOCTH BBIITYCKHBIX I'a30B.

TennoBoii Oananc ABUraTeNs, 3aBUCUMOCTD CTaTel TETIOBOTO Oananca oT (JOpCUPOBKHU JBH-
raTesyied 10 CKOPOCTHOMY PEXHUMY U HalyBY.

TemoHanpskeHHOCTh PaboUYero NUIMHIPA, KPUTEPUHU TEIIOHANPSKEHHOCTH.

PexxuMebl 1 noka3zarenu paboThl ABUraTenei.

CxkopoctHble (BHeuIHue) xapakrepuctuku JBC.

Harpy3ouHble XapaKTepUCTHKH.

PerynstopHsle, peryiupoBoyHble, THIPABINYECKUE U YHUBEPCAIbHbIE XapaKTEPUCTUKH JBU-
raTesei.

Cunpl, geiictByroniue Ha netanu KIIM npu pabote npuratens, Tunsl KILIIM.

. Maccs! amxymuxcs yacreit KILIM, npusenenne macc, fTuHaMU4ecKast MOAEIb ABUTATENS.
52.
53.
54.
55.
56.

Cunpl HHEPLUMH OJHOTO LWINHIPA JBUTATEIS.

Packnanka cun B KIIIM 6e3 ydera cui uHepuuu.

Packnanka cun B KIIIM ¢ yueToM cui nHepu.

MOMEHTBI OT ACUCTBYIOIIUX CHIL

®axTophl, ONpEENAONINe BeIUUNHY JUHaAMIUUecKoi HanpskeHHoctu JIBC.



