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1 BBenenue

PaGouast mporpamMma u GOHJ OIICHOYHBIX CPEICTB AUCIHUILTUHBI «J[BUTaTE I BHYTPCHHE-
rO CrOpaHHs» COCTABJIEHBI B COOTBETCTBUU C TPEeOOBaHUAMH (eepaIbHOTO TOCYIapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIAPTa, YTBEPKIEHHOTO mpukazom MuHoOpHayku Poccuiickoit denepa-
uu Nel43 28.02.2018 r., u ocHOBHOH npodeccroHanbHOl 00pa30BaTeIbHON MPOrpaMMbl MO/~
roToBKH «TemoBble 3EKTPUUECKUE CTAHLIMU» 110 HalpaBiieHnt0 noarotoBku «13.03.01 Temo-
SHEPreTHKa U TeIJIOTEXHHUKA.

[IpakTyeckass MOJATOTOBKA peaU3yeTcsi Ha OCHOBE MNPO(eCcCHOHAIBHOTO CTaHIapTa
20.014 «PaboOTHUK MO OpPraHU3allMK SKCIUTyaTaIlliy TETUIOMEXaHUYECKOTO 000PYyI0BaHUS TEILIO-
BOM 3JIEKTPOCTAHIIMMY, YTBEP>KICHHOTO MPUKa30M MUHHUCTEPCTBA TPyAa U COLIMATBHON 3aIUThHI
Poccutickoit ®eneparuu ot 08.09.2015 Ne 607H (3apeructpupoBaH MHUHHCTEPCTBOM FOCTHIIUN
Poccuiickoit ®eneparuu 07.10.2015 r., perucrparmonnsiii Ne 39215).

3anaun B pe3ynbpTaTe n3ydeHus AUCLUIUIMHBI CTYI€HT JOJIKEH:

AUCIUIIINHBL 3Hamb. OCHOBHBIEC HAIIPABJICHUSA HAYYHO-TEXHUYECKOIO IIporpecca B Au3elie-
CTpPOEHHUH; 00IMe MPUHIMIBI JEHCTBUS, KOMIOHOBKY M ycTpoiictBo [IBC;
KOHCTPYKIIMIO U pacueTsl feraneil u y3nos JABC, TeHaeHuuu B pa3BUTHH U
KOHCTPYKIUH Au3eNel; CoCTaB, CXeMbl M MPUHIUN JIEHCTBUS CUCTEM, 00CITy-
kuBaronux JIBC; uneansublie, pacueTHsie u padoune uukisl [IBC, naznaue-
HUE, OTIUYUTEIbHbIE 0COOCHHOCTH M UX aHAlIU3; TEOPHUIO paboyero mnpoiecca
JABC; nytu nossimieHuss MomHocTH [IBC u yTuian3anuu TENIoBbIX MOTEPb;
KPUTEpUU TEIUIOBOM M MexaHudeckoi HampspkeHHoctu JIBC, crmocoOwl orpa-
HUYEHUS 3TOU HAIPSKEHHOCTH; XapaKTEPUCTUKHU PabOTHI TU3eJed U U3MEHe-
Hue napametpoB /IBC npu ux pabore Ha pa3inMYHBIX XapaKTEPUCTUKAX; KOH-
TpoJiupyembie napamerpsl padoraromux JIBC u auanazoHbl ©3MEHEHUs] KOH-
TPOJIUPYEMBIX MAapPaMETPOB; XapaKTEPUCTHKU U BO3MOXKHOCTU Maioo00pOT-
HBIX, CPEIHEOOOPOTHBIX W BHICOKOOOOPOTHBIX JH3ENICH, 00IaCTH MX MpUMe-
HEHUS U MEPCIEKTUBbI UX PA3BUTHS; POJIb U IPUOPUTET OTEUECTBEHHOW HAYKU
B Pa3BUTHH JU3EJIECTPOUTEIBHON OTPACIIH;

61a0emb HAGLIKAMU: BBITIOTHEHUS PAaCYeTOB TEPMOAMHAMHMUYECKUX IIMKIIOB
JIBUTATEJIENl BHYTPEHHETO CrOPAHMSI.

OcHoBHbIE WneanbHble, pacyeTHbIE U paboune UKIIbI JBUraTenei.

paszienst / TeMBI | OGiue MOHSTHS, CXeMbI ¥ HPHHIHIIL paboTh JIBC.

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

KoHcTpykTHBHAs cxema Ipymiibl JeTajaei 1 CUCTEMbI IBUraTeseH.

CrnocoObl cMeceoOpa3oBaHUs, KaMepbl CrOpaHusi, CUCTEMBbI MPOJIYBKU ABYX-
TaKTHBIX JBUTATENCH.

Pabouwnit mporecc auzensi.

[Toka3zarenu, xapakTepusyroue padoTy JIBUTATENEH.

Pexxumbl paboThl M XapaKTEPUCTUKH BUTATENEH.

Kunemarnyeckue cxembl, CHJIBI U MOMEHTHI, JACUCTBYIOIIUE B MOPLIHEBBIX
JBC.

IToka3zarenu HanpsHKEHHOCTH U npenensl popcupoBanus [IBC.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECCHHBIX ¢ MHIUKATOPAMHA NOCTHKCHUSA KOMHeTeHHI/Iﬁ

[Iponiecc m3ydeHUss OTUCHUILIMHBL «/[BUraTtenum BHYTPEHHEro CrOpaHMs» HAlpaBJIEH Ha
dbopmupoBanue cienyronmx kommnereHuii B coorserctBun ¢ ®I'OC BO u ocHOBHOM 00pa3oBa-
TeIbHOU Iporpammoii (Tabauna 1):
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Tabmuna 1 — KoMneTeHIy 1 HHANKATOPBI UX TOCTHKEHUS

Kon n HaumeHoOBa-
HHUEC KOMIICTCHIINU

NHaukaTopsl TOCTHKEHUS

[Inanupyemsle pe3yabTaThl 00yye-
HUS 110 JUCIUIUINHE

[Ipodeccuonanbubie

[1K-7 Crnocoben
BBINOJIHATE  PabOTHI
10 OCBOGHUIO M JIO-
BOJIKE TEXHOJIOTUYE-

IIK-7.1 3HaeT OCHOBHOH TEXHO-
JIOTUYECKUM LUK MPOU3BOJICTBA
TEIUIOBOM M DBJIEKTPUYECKOU
SHEPTUM Ha TEIUJIOBBIX 3JIEKTPHU-

3HaTh OCOOEHHOCTH M Kiaccudu-
KallMI0 JIBUTATelIeld BHYTPEHHETO
cropanus ([IBC), paboune HUKIIBI,
nokazarenu padorer JIBC, kon-

CKHX MIPOLIECCOB | YECKMX CTAaHLMAX, 000pyAoBa- | cTpykuuio u cucreMsl JIBC, xapak-
MPOU3BOJICTBA TEM- | HUE TEXHOJIOIMYECKOM CXeMbl, | TepucTuku padotsl [IBC

JIOBOM M DJIEKTpHYE- | CIOCOOBI  COBEPUICHCTBOBAHUS | YMETh  ONPENENATh  apaMeTpbl
CKOU SHEPIrUu TEXHOJOIMYecKux  mpoueccoB | nukios JBC c¢ menpio coBepiueH-

[IK-7.2 YMmeer onpenensarb Cro-
COOBI COBEPIIICHCTBOBAHUS TEX-
HOJIOTUYECKUX MIPOLIECCOB
[IK-7.3 Bnaneetr HaBbIKamMu pac-
4YeTa TEIUIOBBIX CXEM JJIEKTPO-
CTaHLIMI

CTBOBAaHMs IIPOLIECCOB IPOU3BOJ-
CTBa DHEPTUH

Bnagers HaBBIKOM OmnpeneNeHUs
Harpy304HOM XapaKTEpUCTUKHU M-
3€JIb-TeHEPaTOpa AIEKTPOCTAHIINH

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

Jucuunnuna «/[BuraTenu BHyTpEHHET0 CrTOpaHus» U3ydaeTcs Ha 5 Kypce, 9 cemectpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/luctuminuel (MOAyNnu)» U OTHOCUTCS K 0a3o-
BOM YaCTH.

Jl1i 0CBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUSI, HABBIKUA U / WU OMBIT MpaK-
THYECKOH eATeNbHOCTH, ChOpMUPOBAHHBIE B TIPOIIECCEe M3YyUCHHS TUCIMIUIMH / MPaKTHK: «BBe-
neHue B MpoeCCHOHATIbHYIO AESITeIbHOCThY, «TernmoMexaHnueckoe U BCIOMOrareabHoe 000-
pyZlOBaHUE 3JIEKTPOCTaHIMI», «KOTeNbHbIE YCTAHOBKY U MaporeHeparopb», « TypOuHBI Termo-
BBIX ¥ Q@TOMHBIX IEKTPUUECKUX CTAHIUN», «TE€XHOIOTHUs MPOU3BOICTBA DJIEKTPOIHEPTUU U TEII-
J0Th», «Teopust aBTOMaTU3UPOBAHHOIO YIIPABIEHUS TEIUIOBBIMH JSHEPIETHUYECKHMMH YCTAHOB-
KaMny», «YdeOHas MpakTUKa (O3HAKOMUTENbHAas MpakTuka)», «[Ipou3BOACTBEHHas MpaKTHKa
(9KCIITyaTallnOHHO-TEXHOJIOTMYECKask TPAKTHKA).

3HaHMsI, yMEHUS U HAaBBIKU, CPOPMHUPOBAHHBIC NIPU U3YUYEHUU TUCIUILUIUHBI «J[BUTAaTEIH
BHYTPEHHEI0 CropaHus», OyayT BOCTpeOOBaHbI NMPU H3YUYEHUU NOCIAEAYIOUIMX JAUCIMILIIUH:
«[Ipon3BoicTBEHHAs MTPaKTUKa (TPEAAUIIIIOMHAS TPAKTHKA).

JucuunnuHa «J[BUraTenn BHYTPEHHETO CropaHHUs» B paMKax BOCIUTATEIbHON pabOThI
HarpasiieHa Ha (OpMUpPOBaHME Y 00yUaIOMIUXCS YyBCTBA OTBETCTBEHHOCTU U YMEHHUS apryMeH-
TUPOBATh, CAMOCTOSITENILHO MBICIIUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCUOHANbHBIE YMEHUS, CH-
CTEMbI OCO3HAHHBIX 3HAHWU, OTBETCTBEHHOCTH 32 BBINOJHEHHE Y4eOHO-TIPOU3BOJICTBEHHBIX 3a-
NaHWUH U T.J.

4 O0beM AUCHMILVINHBI (MOYJI51) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBa
aKajgeMMYecKHMX YacoB, BbIJIeJIEeHHbIX HA KOHTAKTHYI0 pa6oTy 00y4arouuxcs ¢ npenojaaBa-
TeseM (10 BHaM y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4aromuxcst

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIseT 3 3.€., 108 aka. yac.
Pacnipenenenne oobeMa AUCHMILTUHBI (MOYJIsl) TIO BUJAM y4eOHBIX 3aHSATHH MpEICTaB-
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

108

KonTakTHasi aynuropHasi padora o0y4yarommxcsi ¢ npemnojaasaresueM (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

10

B ToM uncie:

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

3aHATHS CEMHUHAPCKOT0 THNA (CEMUHAPHI, MPAKTUYCCKHUE 3aHATHUS, TIPaK-
TUKYMBI, TAOOpaToOpHbIE PabOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-
HSTHS)

U3 HUX YaCOB MPAKTUICCKOU MOATOTOBKH

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
yarolas TPYNIOBBIE KOHCYJIbTAIlMU, WHAUBUAYAJIbHYIO paboTy oOydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM YHKCIE€ WHIUBUAYAIbHBIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

94

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

5 Coaep:xkaHue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMU4eCKHX 4YacOB M BUI0OB y4eOHOIi

padoThbI

Tabnuua 3 — CTpykTypa U coJiepKaHue AUCHUIUIMHBI (MOYJIs)

Bunel yueOHOI pabOTHI, BKIIIOUasi CAMOCTO-
ATEJbHYIO paboTy 00yJaromuxcs u Tpyzo-
€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; 0o1acmu npuUMeHeHUus NOPUIHESbIX U 0.5 6
KOMOUHUPOBAHHBIX O8ucamenell, npuvunbl Wupo-
ko2o pacnpocmpanenus [BC; cospemennoe co-
cmosinue u nepcnexmuevt paseumus [{BC.




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yaeGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

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

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema

WneanpHbie, pacdeTHBIC M pa0OYNe IUKIIBI JIBUTA-
TeJeu:

udeanuzayus 6 Hayke KAK Memoo 6bla6leHUs.
Haubonee obwue CBOUCME U 3AKOHOMEPHOCHel
MAmMepuanbHO20 MUpa, mMemoo 80CX0HCOeHUS OMm
abCcmpakmuo2o K KOHKpemHomy,; udedaivhvie (00-
pamumble) mepmoounamudeckue yuxawvl J{BC;
XapakmepHvle napamempvl u noxazamenu 3¢-
GexmusHocmu Yuxki08 dgueamernell, pacyemusie u
pabouue Yyuxwi.

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-
MopHas OUAZPaMMbl 2a30pacnpeoeneHus; cxema
U npuHyun pabomsl 08YXMAKmMHuIX 0gueamereli ¢
NPAMOMOYHLIMU U KOHMYPHLIMU — CUCHEMAMU
NPOOYBOK, UHOUKAMOPHbIE U KPY20osble OUAcpam-
Mbl 2azopacnpeoenenus;, CpAGHUMeNbHAsl OYeHKd
YUKTI08 U KOHCMPYKYUU O8YXMAKMHBIX U Uembl-
PpexmakmHulx 0gueamernell

0,5

Tema

[ToBBIIIICHHE MOIIHOCTH TMOPITHEBBIX KOMOWHU-
pOBaHHBIX JBuUrarenei. Hagnys nsurarenei:
CNOCOObL NOBBIUUEHUS. MOWHOCMU  O8ucamenel,
Haooye osuzamereli U cnocobbl e2o ocyujecmaie-
HUsl, Komounayus nopunesozo /[BC ¢ mypounoti
U  KOMAPEeccopoM; CXeMmbl 6030VXOCHAOICEHUs.
KOMOUHUPOBAHHBIX — O8uecamelieli;,  OXAaxHcOeHue
6030yXa N00a8aemo20 8 YUIUHOPblL Osucamenell
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-

10




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yaeGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

2amesibHble MeXaHUu3Mbl, npubopvl U 060pPyY008a-
HUe, Op2ambl YNpAaeieHUs: U pe2yiupo8anus, Oc-
HOBHble NOKA3amenu, Xapakmepusyrouwjue KoH-
cmpyKyuro 0gueamens; 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¢hghexmueHocms 8 cucmeme 2azomyp-
OUHHO20 HA00Y6a, OCHOBHLIE HANPABIEHUS CO-
BEPUIEHCMBOBAHUSL CMECE0OPA308AHUSL 8 OUBEIISX.

0,5

Tema

Pabounii npouecc nuzens:

pabouuti yuka ouzens, nocied08amelbHOCMb U
CYWHOCMb  Npoyecco8 pabouezo yuxia, napa-
Mempbl NPoYecco8 YuKida; Gakxmopwl, eiusouue
HA Npoyeccvl HANOIHEHUS. U CHCAmusl, Cnocoobl
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 80CNIIAMEHEHUSL 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 CUCHeMe, NYMiu ee CO8ePULeHCIB08A-
HUA, napamempbl NpoOYecco8 paculupeHusi U Gul-
nycKa ompabomasuiux 2asos.

0,5




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yaeGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u 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).

0,5

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 Ha00dyea, Xapakmepu-
CMUKU MOKCUYHOCMU, YCMOUYUBOCTb  PEHCUMA
pabomwl 0gueames.

10

Tema

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

MUnbl  KPUBOUIUNHO-ULAMYHHBIX — MEeXAHUIMO8
(KLLIM) u ux ocHogHble napamempul, Cuibl, Oel-
cmeyrwue Ha oemanu dgueamens npu e2o paoo-
me; Maccol OBUNCYWUXCA Yacmell, npugeoeHue
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, onpeoendiowjue GeIUYUHY OUHAMUYECKOU
nanpsiscennocmu /{BC.

0,5




Bupl yaeGHO# paboThI, BKIIFOYAsk CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs u 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: 6
obwue nokazamenu HANPANCEHHOCMU, CHOCOOb
dopcuposanus J[BC no yoenvbHot MowHOCMU.
BrinonHeHne KOHTPOJIbHOM paboThI 20
UTOoro 4 ) 6 94
10 THCHMIJIHHE

6 BueaynuTopHasi caMocTOsITeIbHAS PA60Ta 00y4AIOIMXCHA M0 IUCUMUILIHHE (MOTY-
JI10)

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

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacrpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI Kosau4vecTBo 4acoB
N3yueHne TeopeTU4eCKUX pa3iesioB JTUCIUIIINHEI 70
[TonroTroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 4
[TonroroBka u oopmieHre KOHTPOJIbHBIX padot u PI'P 20
Hroro 94

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

@DOHJ| OLIEHOYHBIX CPEICTB Ul NPOBEAEHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH M IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMi WM WHBIX MaTepUaliOB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOyUEHHUs MO AMCHUILIMHE (MOIYJIIO0), IPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaUYecKOe 1 MH(OPMANTHOHHOE O0ecTedyeHue TUCIUILUIUHBI (MOYJIf)

8.1 Ocnoenaa numepamypa

1. JIBuraTenu BHYTPEHHETO CTOpaHHUs. Y CTPOUCTBO U paboTa MOPIIHEBBIX U KOMOUHUPO-
BaHHBIX jaBurarenei: YueOnuk / B.Il.AnekceeB, H.A.MBamenko, B.WM.WBun; Ilom pen.
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A.C.Opnuna, M.I'. Kpyrnosa.- u3n. 3-e nepepad. u gomn.- M.: MamuHoctpoenue, 1980.- 288 c.

2. JIpuraTenu BHYTPEHHETo cropanus. Teopus MOPIIHEBBIX U KOMOMHUPOBAHHBIX JIBUTA-
teneit : YueOnuk /J1.H.BeipyooB, H.A .NUBamenko, B.W.1Bun; [lox pen. A.C.Opnuna.- 4-¢ u3m.,
nepepad. u jgor.- M.: MammnocTpoenue, 1983.- 375 c.

3. Jlpuratenu BHyTpeHHETO cropanusi. CHCTEMbI TOPITHEBBIX U KOMOWHUPOBAHHBIX JIBH-
rateneit: YueOnuk /C.1U.Edppemon, H.A.MBamenko, B.U.UBun; [Tox pen. A.C.Opauna.- 3-¢ uss.
nepepad. u gon.- M.: MammHoctpoenue, 1985.- 456 ¢

4. PaiikoB U.4. UcnbiTanus nBuraresied BHyTpEHHETo cropanus.- M.: Bpiciias mkona,
1975.

8.2 /lonoanumensnan numepamypa

1. [IBurarenu BHYTPEHHETO CTOPaHUs U pacueT Ha MPOYHOCTH MOPIIHEBBIX U KOMOWHHU-
poBanHbIX nBurareneit: Yueonwk //.H.Beipyoos, C.M.Edpumor, H.A.lBamenko / Ilox pen.
A.C.Opnuna, M.I".Kpyrosa.- 4-e u3z., nepepad. u ngon.- M.: Mammnoctpoenue, 1984.- 383 c.

2. Jwuzenu. CnpaBounuk b.Il.baiikoB, B.A. Baumeiiar, W.I1.Boponos; Ilox pen.
B.A.Banmeiinra, H.H.MBanuenko, JI.K.Komreposa.- 3-¢ usn., nepepad. u gorm.- JI.: MamuHo-
crtpoenue, 1977.- 480 c.

8.3 Memoouueckue ykazanus 01 Cmy0eHmo8 no 0C80CHUI0 OUCUUNTUHDL

1. luzens — remeparopHasi yCTaHOBKA, 00IIee yCTPOHWCTBO, OOCITYKUBAIOIINE CUCTEMBI,
MOJArOTOBKAa W BBOJA B JeiicTBue. Meronuueckue ykazanus /coct. B.B. CmupnoB - Komco-
Moibck-Ha-Amype: 'OV BIIO «KHAI'TY », 2002. —16c.

2. UccnenoBanue paboThl yeTbipexTakTHOro apuratens 6UH12/14 mo narpy3ounoit xa-
pakrepuctuke. Meronudeckue ykasanus K jaboparopaoii padore /coct. B.B. CmupHoB - Kowm-
comoinsck-Ha-Amype: ['OY BIIO «KHAI'TY», 2010. — 11.

8.4 Cospemennvie npogheccuonanvuvie 6azpl OAHHLIX U UHPOPMAYUOHHBIE CRPABOY-
Hble cucmembl, UCROJIb3yeMble RPU OCYULECEIICHUU 00PA308AMENIbHO20 RPOYECCd NO OUCHU-
naune

1. DnexTponHo-OnbnuoTeyHas cucremMa eLIBRARY.RU.

2. Thermophysics.Ru — nmoprai mo teriodusnke: NPOEKThI, MPOrPAMMBbI, YISOHBIEC TOCO-
ous, JICTIO3UTAPHI HAYYHBIX pabor, JMCCepTaIu, MIEPUOTUKA
(http://thermophysics.ru/index.php).

3. DHepreTvka U MpOMBIILICHHOCTh Poccuy — mH(OpMAIIMOHHAsI CHCTEMa dHEpreTHue-
CKOT0 KOMILIEKCA M CB3aHHBIX ¢ HUM oTpacieit (https://www.eprussia.ru/).

8.5 Ilepeuensv pecypcos ungopmauuonHo-meneKOMMyHUKAyuOHHoi cemu «Humep-
Hemy, HeodX00UMBIX 01 0CBOEHUA OUCUUNTUHBL (MOOY:)

1. DnekTponHas 6ubnmoreka terosHepreruxa(http://teplolib.ucoz.ru).

2. CaiiT TeroTexHuka — OoJbIas TeXHHuUeckas oubnaumoreka. HoBocTu, cratbm, auccep-
taruu, xypHaisl (http://teplokot.ru/).

8.6 JInuen3uonHoe u cBOOOAHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecrneyeHune, uc-
MOJIb3yeMoe MPH OCYIIeCTBJIEHNH 00Pa30BaTeIbLHOI0 MPOIecca MO TUCIIUIJIHHE

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOT0 00eCeUeHHsI

Hanmenosanue [10 PexBu3nTHI / yCIOBUS UCTIONB30BAHUS

MicrosoftimaginePremium | Jlunensuonnsiit qorosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CB060,I[H8.}I JIMIICH3U, YCJIOBHUA UCIIOJIB30BaHUSA 110 CCHIIKEC!:
https://www.openoffice.org/license.html



http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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SMathStudio CB0OOIHAS JIUIICH3US, YCIIOBHSI UCTIOJB30BAHUS 110 CCHLIKE:
https://ru.smath.info/

9 OpraHu3auMoOHHO-TIEIATOrHYEeCKHE YCI0OBUS

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCca PeriaMeHTUpyeTcs y4eOHbIM TUIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00yueHus (mpenojaBaHus) - pycckuil. s Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOKUTEIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEH MHAMBHAYaJTbHON 00pa3oBaTeNbHOI TpaeKTOpUH O0yuaro-
IIMKCS UMEET MPaBO Ha Mepe3aveT COOTBETCTBYIONIUX JTUCIHILIMH U MPO(ECCHOHAIBHBIX MOJY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMIEr0 00yueHus, KOTOPBI 0CBOOOXKAaeT 00ydarole-
rocsi OT HEOOXOMMOCTH UX MMOBTOPHOTO OCBOCHHUS.

9.1 Oo6pa3oBaTejibHbIE TEXHOJIOTHH

VYyeOHbIi MpoIecc MPH MPenoJaBaHul Kypca OCHOBBIBACTCSl HA HUCIIOJIb30BAHUM TPAIU-
[IMOHHBIX, NTHHOBALMOHHBIX M MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. TpaauiuoH-
HBbIC O6pa30BaTeJH)HI)I€ TCXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘ICCKI/I-
MH) 3aHATUSAMH. VIHHOBaIlMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH HCIOIB3YIOTCS B BHJE IINPO-
KOTO TIPUMEHEHUS] aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBeneHus 3anatuii. Madopmamonase
00pa3oBaTeNbHbIE TEXHOJIOTUU PEATH3YIOTCS IYTeM aKTHBH3ALUH CaMOCTOATEILHON pabOoThI
CTYACHTOB B HH(POPMAIIMOHHON 00pa30BaTeIbHOM cpee.

9.2 3aHATHSA JEeKIHOHHOI'0 THIIA

JIeKIMOHHBIN KypcC MpennoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit iexiuu JekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLIMKM 00beM HMH(popMalMu U 0OecreunBaTh
Oosee riry0oKoe MOHMMaHHE Y4eOHBIX BOIIPOCOB NP 3HAUMUTEIBHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIbHOE U3yUeHHEe MaTepHrala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS NPEJCTABIAIOT COOON JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIC PA3/IEIbI.

OcHoBHO# (opMOIi TPOBEJIEHHS] CEMHUHAPOB SBJSETCA 00CYyX/IeHHe Haubosee nmpooseM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op MPUMEpPOB U CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH IpernojaBaTesst BXOJAT: OKa3zaHHE METOJMYECKOi Mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJAEHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSX OLIEHUBAETCS IO CIENYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETNo1aBaTelIeM;

- y4aCTHE B JUCKYCCUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3a[aHHI;

- ACCUCTUPOBAHHUE MIPENOAABATEIIO B IIPOBEICHUY 3aHATHM.

OTBeT 10oJKeH ObITh apTyMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJOB IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETHYECKUM
MaTepHaJIOM, a TAaKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.
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OneHuBaHue 3a/1aHUi, BBIMOJIHEHHBIX HA CEMUHAPCKOM 3aHATHH, BXOIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JUCHUIJINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUM, yMEeHUI 0e3 HEeNOCPEeACTBEHHOIO y4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICSI MPEeAMETHOW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE NIOJyYEHHBIX TEOPETUUECKUX 3HAHUM M IIPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIliupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUEe YMEHHUI HCIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHUpOBaHHE CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIMBUAYAJIbHO WIN TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHonorus opraHu3any caMOCTOSTENIbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (hopme.

CTyneHTbl JO0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIICHUS W PAa3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €MHCTBA B3IJIAI0B Ha
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHsI ONIPEIeICHHbIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTYpBHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHUIO JUCHUIIJIMHbBI

[Ipu U3yueHun AUCUUIIMHBI 00Y4arOIUMCS L1€JeCO00pPa3HO BBIMOIHATH CIEAYIOIINE pe-
KOMEHAINH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHUCTEMATHYECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiaM
PEKOMEHAYETCs 1O MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEAETIEHUS, TOHATHS pa3ze-
na.

3. Oco0oe BHUMAHHE CIIEIYET yJIETUTh BBHITTOJHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTvKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 337aeTCa Ha JIEKLUAX Mperno-
naBaresneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO OYepeb BHOBb M3JJaHHbBIE B MEPHOIHMUECKON
Hay4YyHOMU JuTepaType) Juist 0oJiee 1eTalbHOr0 MOHUMAHUS BOITPOCOB, 03BYYEHHBIX Ha JIEKIIHH.

IIpu camocTosTENEHON MPOPAOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUH MaTepual U JONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYypy, COCTABIIATH T€3UCHI, AHHOTAIIUM U KOHCIIEKTHI
HanOoJiee BaXKHBEIX MOMEHTOB;

- CaMOCTOSITENBHO BBINOIHATH 33aHNs, AaHAJIOTUUHBIE [TPEIJIAara€MbIM Ha 3aHSTHSIX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepraibl (POHIA OLIEHOYHBIX CPEJCTB.
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10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecrneyeHus1, He0OX0AMMOro s 0Cy-
1IEeCTBJIEeHUA 00pa30BaTEeIbLHOIO0 Mpolecca Mo AUCUuIInHe (MOAYJII0)

10.1 YueOHo-1a00paTopHOE 000PyI0BaAHUE

HaumenoBanue
Ucnonb3yemoe
Aynuropus ayTUTOPUHI Haznauyenue o6opynoBanus
o0opyi0BaHue
(;1aboparopun)
212/2 YueOHbIl Kabu- [IpoekTop [IpeacraBnenue JEKIIMOHHOTO Ma-
HET Tepuana
131/2 JlaGopartopust JlaGopaTopHbie [IpoBeaenue 1abopatopHbIX padboT
TEIJIOBBIX  JHEpP- | CTEHBI
FeTHYECKUX
YCTaHOBOK

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHHS

ITpu npoBeneHny 3aHATUH UCHOIB3YETCs ayAUTOpUs, 000pyl0BaHHAs IPOEKTOPOM (cTa-
LMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpakeHus npe3eHrauuii. Kpome toro, rnpu nposeneHun
JEKIMHA U MPAKTUYECKUX 3aHATHH He00X0AUM KOMIIBIOTEP C YCTaHOBJICHHBIM Ha HEM Opay3epoM
U TIPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMH IPE3CHTAIUH.

11 Uunle cBeaenus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCUUIUIMHBI 00YyYalOIIMMUCS C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK U B OTIEIbHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS AJIs MTOJIy4eHUs: 00pa30BaHusl 00y4aroIMuU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMUTCSA C TICUXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTAMH 00yYaroMIUXCsl MHBAJIUAOB M JIMI[ C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pPO-
Bbsl, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTaluu WHBaIUAOB (npu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBISETCS JOMOIHUTENbHAS MOAJEP)KKa MpenojaBaHus ThIOTOPAMH, IICUXO-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBMM ¢ MeTOIMYECKMMHU peKoMeHAauussMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJb30BaTh COIMATbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METO/IbI 0OYUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOI peabUINTalluu C LENbI0 OKa3a-
HUS MIOMOILM B YCTAHOBJICHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLIEHHUH € IPYrUMH CTYJIE€H-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoi rpymmne. [Tonbop u
pa3zpaboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIHATbHBIX TEXHHMYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunamMu ¢ OB3 ocyiecTBisieTcsl ¢ UCHOIb30BaHUEM CPEICTB
o0OydeHus 0o0Iero M crenraibHOro Ha3HaueHus (MepCOHATbHOTO M KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOe OOecrieueHre MpeycMaTpuBaeT MPUCIIOCO0JIEHUE ayauTO-
puii kK Hy>)kaam jimi ¢ OB3.

dopma NpoBEAECHUS ATTECTALMK JUIsl CTYACHTOB-UHBAINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAIbHBIX TICHX0(pU3NIecKux ocooerHocte. s ctynentoB ¢ OB3 mpemycmarpuBaer-
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cs1 tocTymnHas popMa MpeIoCTaBICHUs 3aJaHNI OLICHOUYHBIX CPEACTB, a8 UMEHHO:

- B II€YaTHOM MM DJIEKTPOHHOM ¢opme (uid JUI € HapyWEHUSIMH OIOPHO-
JIBUTATEJILHOTO amnmapara);

- B [1€4aTHOM (popMe min 3JIeKTPOHHOM (OopMe ¢ YBETUUYEHHBIM HIPUPTOM M KOHTPACTHO-
CTBIO (17151 JIULL C HAPYILLIEHUSIMU CIIyXa, pe4H, 3pEHuUs);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIIYX (JUIs JIULL C HAPYIIEHUSMH 3PEHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMUYMBAETCA BPEMsI Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. /I TaKuX CTYIEHTOB MpEaycMaTpUBAETCs JOCTyNHas (opMma MpeaocTaB-
JIEHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- IMCbMEHHO Ha Oymare win HaOOpOM OTBETOB Ha KOMIIbIOTEpE (I JIMLL ¢ HApYIICHUs-
MU CllyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIIOJIb30BAHUEM YCIYT acCUCTEHTA (s
JIMI] C HapYLIEHUSIMU OIIOPHO-JIBUTAaTEJILHOTO allapara);

- YCTHO (7151 JIUL] ¢ HApYLIEHUSIMU 3pEHHUS, OITIOPHO-ABUraTEIbHOIO alapara).

[Tpu HEOOXOAMMOCTH A1 00YUAIOMIMXCS ¢ MHBAIUIHOCTBIO MPOIeypa OLCHUBAHUS pe-
3yJIbTaTOB O0YUYEHUS MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«/IBUraTesiu BHyTPpeHHEr0 CropaHush)

Hanpanenune noaroToBku

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hamnpasnennocts (npoduis) oOpazoBarenbHON Mpo-  TerioBble AIEKTPUYECKUE CTAaHIIUU

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
['on Havayia moArOTOBKH (TI0 y4eOHOMY IIJIaHY) 2020
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
5 9 3
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3ayeT ¢ OLEHKOHI

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

[1K-7 Crnocoben
BBITOJIHATE  PabOTHI
10 OCBOGHUIO M JIO-
BOJIKE TEXHOJIOTHUYE-
CKHUX IPOLIECCOB
NPOM3BOJICTBA  TeTl-
JIOBOW M 3JIEKTpUYe-
CKOMW SHEPIuH

IIK-7.1 3HaeT OCHOBHOH TEXHO-
JIOTUYECKUM LUK MPOU3BOJICTBA
TEIUIOBOM M BJIEKTPUYECKOH
SHEPTUM Ha TEIUJIOBBIX 3JIEKTPHU-
YECKUX CTaHIUAX, 000pyIoBa-
HUE TCXHOJIOTHYCCKON CXEMEI,
CIOCOOBI  COBEPIIEHCTBOBAHMS
TEXHOJIOTHYECKUX MIPOIIECCOB
[IK-7.2 YMmeer onpenensarb Cro-
coOBbI COBEpPIICHCTBOBAHUS TEX-
HOJIOTHYECKHX MIPOIIECCOB
[IK-7.3 Bnaneetr HaBbIKamMu pac-
YeTa TEIUIOBBIX CXEM JJICEKTPO-
CTaHIIMH

3HaTh OCOOEHHOCTH M Kiaccudu-
KallMI0 JIBUTATeled BHYTPEHHETO
cropanus ([IBC), paboune HUKIIBI,
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 XapaKTEpUCTUKU IU-
3elb-TeHepaTopa AIEKTPOCTAHIINH

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

KonTposaupyembie
pasaedsl (TeMbl)
JUCIHUNITHHBI

Kon xoutposaupye-
MO# KOMIIeTeHIINH
(nam ee yacTm)

HaumenoBaHnue
OILEHOYHOI'0
cpeacTBa

IToxa3aTeyy olleHKH

JBurarenu
CrOpaHust

BHYTPEHHETO

IIK-5

OnopHBINA KOHCIEKT
JIEKLIUH

- ONTUMAaJbHBIA 00BEM TeKcTa
(e Oomee OIHOW TPETH OPHUTH-
Haa);

- JIOTHYECKOE TIOCTPOCHHE U
CBSI3HOCTB TEKCTA;

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

- Bu3yanuzaiuus HHGOpPMAIUK
KaKk pe3ylbTaT ee o0paboTKu
(TabuuIBl, CXEMBI, PUCYHKH);

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

CobecenoBanne

- TiyOWHA, NPOYHOCTB, CHCTE-
MaTHUYHOCTb 3HAHUM;

- aJeKBaTHOCTb HPUMEHIEMBIX
3HaHUH CUTyaluH;

- PpalMOHAIBHOCTb HCIOJIb3Yye-
MBIX TOAXO0/10B,

- CTEIleHb NPOSBICHUS HE0OXO-
JUMBIX TPO(QECCHOHAIBHO 3HAa-
YUMBIX JIMYHOCTHBIX KaueCTB;

- CTEIEHb 3HAYUMOCTH OIpeEae-
JICHHBIX [IECHHOCTEH;

- MpPOSBICHHOE OTHOILIEHUE K
Olpe/ie]IeHHBIM OOBEKTaM, CH-
Tyanusm;

- YMEHUE NOIJECPKUBATh U aK-
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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 OTYETA IMPEIb-
SIBJISIEMBIM TPEOOBAHUSIM;
-[IPaBUIILHOCTh U aKKYPaTHOCTh
HaIlMCAHHUS OTUYETA;

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

- CTENEeHbh TOYHOCTH OTBETOB Ha
KOHTPOJIBHEIC BOIPOCHI,

- YCTaHOBJICHHUC MPUYHHHO-
CIEACTBEHHBIX CBS3€ll, BBISAB-
JICHHBIX 3aBUCHMOCTEH.

KontponsHas pabora - COOTBETCTBME IIpearnoarae-
MBIM OTBETaM;

- MpaBWIbHOE HCIIOJI30BAHUE
JIrOpUTMa BBINIOJIHEHUS pelle-
HUA,

- JIOTHKA pacCyKJIEHUN;

- HEOpPJWHApHOCTh MOAXOJa K

PELICHHIO 3a/1a.

2 MeTtoauyecKkue MaTepuaibl, ONpeaessiole Npoueaypbl OeHNBAHNUS 3HAHUI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoime npouecc (popmMupo-
BaHMs KOMIIeTeHIUii

Metoanyeckre MaTepualbl, ONPECIISIONIMe MPOIEAyphl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB W (WJIH) OIBITA JACSATEILHOCTH, MMPEICTABICHBI B BUJIE TEXHOJIOTHYCCKON KapThl JUCIIH-
IJIMHBI (Tabiwmma 3).

Tabnuna 3 — TexHonoruueckas Kapra

Ne

HaumeHnoBanue
OLIEHOYHOI'0
cpeacTBa

Cpoku
BBINOJIHE-
HHUSI

I kana
OlleHUBA-
HUA

Kpurtepuu oneHnBanus

9 cemecTp

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

OnopHbI  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
nexiid. EcTh 3amedanns k odopMieHUIO Tpaduyeckord 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 6aII0B — OTCYTCTBYET Oouiee 2-X JIeKLHH.

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

CYHIECTBEHHBIMHU HCTOYHOCTAMM. Ilokazan
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yIIOBJIETBOPUTEIbHbIE 3HAaHWS B paMKax YCBOCHHOTO
y4eOHOTO MaTepuaa.

0 GayyIoB -TIpW OTBETE Ha TEOPETHUYECKUE BOMPOCHI CTYACHT
NIPOJIEMOHCTPUPOBAJ HEJOCTATOUHBIH YPOBEHb 3HAHUI.

3 | Oruersl no na- | B teuenne | 20 6amnoB | 20 GamwioB - CTyEHT MPAaBHIBHO caenan oTdet. [lokasan
GopaTopHbIM cemecTpa OTJIMYHBIE BJIAJICHUS HABBIKAMU MPUMEHEHHUS IOJIyYEHHBIX
pabotam 3HAaHWH W YMEHHI IIpU PEIEHHH TPO(ECCHOHANBHBIX 3a1a9
B paMKax YCBOCHHOTO ydeOHOro Martepuana. OTBeTHI Ha
BCE JJONOJIHUTENIbHBIE BOIIPOCHI Ha 3allUTe.

15 6annoB - CTyIEeHT cienan oT4eT ¢ HeOOJBLUIMMHU HETOY-
HocTsiMU. [lokaszan Xopoluue BiajJeHUs] HaBBIKAMH IpHMe-
HEHHUS MOJYYEHHBIX 3HAHWH U YMEHHMH NPHU PELICHUH MpO-
(eccHOHANBHBIX 3a/lad B paMKaxX YCBOEHHOIO y4eOHOro
Marepuasia. OTBeTHJ Ha OOJBIIMHCTBO JIOMOJHHUTEIBHBIX
BOIIPOCOB HA 3aIlUTE.

10 6amnoB - CTyIeHT BBIIIOJIHII 3a/JaHNE C CYIIECTBEHHBIMU
HeTouHOCTAMH. [lokazanm yZOBIETBOPUTEIHHOE BIIAJICHHE
HaBBIKAMH IIPIMEHEHU MOJyICHHBIX 3HAHUI U YMEHHUH 1pH
pemeHnH MpOoQeCcCHOHANBHBIX 33Jad B paMKaX YCBOCHHOTO
yueOHoro Marepuana. Ilpm oTBeTax Ha IONOJHHTEIHHBIC
BOIPOCHI Ha 3alUTe ObUIO AOMYIEHO MHOTO HETOYHOCTEH.
Ilpy BBINOJIHEHUM 3alaHUsl CTYAEHT MPOJAEMOHCTPHUPOBAI
He}lOCTaTO‘-IHI)II‘/II YPOBCHDb BJIaJICHUA YMCHUSAMU U HaBBIKaMU
IIPU pelIeHNH NPOo(peCCHOHATBHBIX 33a7a4 B paMKax YCBOECH-
Horo y4yeOHoro marepuana. [Ipu oTBeTax Ha JIONOJIHUTEIb-
HBIE BOIIPOCHI HA 3aIIUTE OBUIO IOIYIIEHO MHOXECTBO He-

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

y4eOHOTO Marepualia, KOHTpOJbHas pabora odopmireHa
AKKYypaTHO u B COOTBCTCTBHUU C IPEABABISICMbIMUA
TpeOOBaHUAMMU.

20 0amIoB - CTYOCHT IMOJHOCTHIO BBIMOJHHI 3aJaHUC,
TokKaszaJl Xopomue 3HaHusd UW YMCHHUA, HO HE CMOI
000CHOBAaTh OITUMAIbLHOCTH MPEAJIOKEHHOI'0  pCIICHUA,
€CTh HEJIOCTaTKH B 0(OPMIIEHUH KOHTPOJIBHOW PabOTHI.

10 GayuIOB - CTYJCHT MOJHOCTHIO BBIMOJHWI 3aJaHHe, HO
JOITYCTUJI CYHICCTBCHHBIE HETOUYHOCTU, HE MMPOABUIT YMCHUA
NPaBUJIIbHO UHTEPIPETUPOBATH IIOJTYUCHHBIC PE3YyJIbTAThI,
KayecTBO O(OpMIICHHS KOHTPOJNBHOW pabOTBI HMeeT
HEJIOCTATOYHBINA YPOBEHD.

0 6amioB - CTYACHT HE TIOJHOCTHIO BBHIMOJIHII 3a/laHue, MTPH
9TOM IPOABHUII HCAOCTATOYHBIM YPOBCHb 3HAHHUHN U YMCHMHH,
a TaK)Ke HECIOCOOCH MOSICHUTH MOJIYYCHHBIH Pe3yJIbTaT.
HUTOT'O: - 100 6an- -

JIOB
Kpurtepun ouenku pe3yjbTaToB 00yueHusl 10 JUCHUIIMHE:

0 — 64 % oT MaKCMMaJIbHO BO3MOYKHOH CyMMBI 0aJlJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEI0CTa-
TOYHBIN YPOBEHbB I TEKYIIEeH aTTecTalliy MO TUCIUILINHE);

65 — 74 % OoT MakCHUMalbHO BO3MOYKHOM CYMMBI OQJIJIOB — «yIOBIETBOPUTEIHHOY (TIOPOTOBBIN
(MMHMMAIBHBIN) YPOBEHD);

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

85 — 100 % oT MakcuManabHO BO3MOKHOW CyMMBI 0ajlIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJbHBINA) YPOBEHB)

3agaHus 1J1s TEKYLero KOHTPoJIst
XapakTepuCcTHKA KOHTPOJIbHOM padoThI

KontponbHas paboTra COCTOMT M3 JABYX YacTe — MPAKTHYECKOW W TeopeThdeckoil. B
MPAKTUYECKON YacTH He0OXOIMMO PelInTh 3aJauy Mo pacueTy ogHoro u3 1ukioB /IBC. B teo-



19

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.
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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.



