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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-
uu Nel43 28.02.2018 r., u ocHOBHOH npodeccroHanbHOl 00pa30BaTeIbHON MPOrpaMMbl TTO/-
roToBKH «TemioBble 3JEKTPUUECKUE CTAHLIMU» 110 HalpaBiieHnto noarotoBku «13.03.01 Temo-
SHEPreTHKa U TeIJIOTEXHUKA.

[IpakTyeckass MOJATOTOBKA peaM3yeTcsi Ha OCHOBE MNPO(EeCCHOHAIBHOTO CTaHIapTa
20.014 «PaboOTHUK MO OpPraHU3aIlMK SKCIUTyaTalliy TETUIOMEXaHUYECKOTO 000PYI0BaHUS TEILIO-
BOM 3JIEKTPOCTAHIIMMY, YTBEPKICHHOTO MPUKa30M MUHHUCTEPCTBA TPyAa U COLMAIBHON 3aIUThI
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 3HAMb. OCHOBHBIE HAIIPABJICHUS HAYYHO-TEXHUYECKOTO IIPOTpecca B au3elie-
CTpOEHHUH; 00IMe MPUHIMIBI JEHCTBUS, KOMIOHOBKY M ycTpoiictBo [IBC;
KOHCTPYKIIMIO U pacueTsl feraieil u y3nos ABC, TeHaeHuuu B pa3BUTHH U
KOHCTPYKIUH AM3eNiel; COCTaB, CXeMbl M MPUHIUI JIEHCTBUS CUCTEM, 00CITy-
skuBaronux JIBC; uneansublie, pacueTHsie u padoune uukisl [IBC, naznaue-
HUE, OTIUYUTEIbHbIE 0COOEHHOCTH M UX aHAlIU3; TEOPHUIO paboyero mnpoiecca
JABC; nytu nossimieHuss MomHocTH [IBC n yTuian3anuu TENIoBbIX MOTEPb;
KpUTEpUU TEIUIOBOM M MexaHumdeckoi HampspkeHHoctu JIBC, cmocoOwl orpa-
HUYEHUS ITOW HAIPSIKEHHOCTH; XapaKTEPUCTUKHU PaOOTHI TU3EJIeH 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 Maioo0OpOT-
HBIX, CPEIHEOOOPOTHBIX W BHICOKOOOOPOTHBIX JH3ENICH, 00IaCTH MX MpUMe-
HEHUS U MEPCIEKTUBbI UX Pa3BUTHS; POJIb U IPUOPUTET OTEUECTBEHHOU HAYKU
B Pa3BUTHH JU3EJIECTPOUTEIBHON OTPACIIH;

61a0emb HAGLIKAMU: BBITIOITHEHUS PAaCcYeTOB TEPMOAMHAMMUYECKUX IIMKIIOB
JIBUTATEJIENl BHYTPEHHETO CrOPAHMUSI.

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 JeTajaei i CUCTEMbI IBUraTeseH.

CrnocoObl cMeceoOpa3oBaHUsl, KaMepbl CrOpaHUsi, CUCTEMBbI MPOJIYBKU ABYX-
TaKTHBIX JBUTATEJEH.

Pabouwnit mporecc auzensi.

[Toka3zarenu, xapakTepusyroue padoTy IBUTATENEH.

Pexxumbl paboTh! M XapaKTEPUCTUKH JBUTATENEH.

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

IToka3zarenu HanpsHKEHHOCTHU U nipenensl popcupoBanus [IBC.

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

[Iponiecc m3ydeHus TUCHUILIMHBL «/[BUrarenm BHYTPEHHErO CrOpaHHUs» HaIlpaBJieH 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 [Tnanupyemsie pe3ynbTaThl 00yde-
HUE KOMIIETEHIIUN HUS 110 JUCIUIUINHE
[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 Bragete HaBBIKOM —oOmpeneneHus
[1K-5.3 Bnaneer HaBbIKaMu pac- | HAarpy304HOH XapaKTEPUCTUKHU JH-
YyeTa TEeIIOBBIX CXEM 3JIEKTPO- 3eJIb-reHepaTopa JIEKTPOCTAHLIUU
CTaHLIMI

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna «J/lBuratenu BHYTpEHHEro cropaHusi» usydaercs Ha 4, 5 kypce, 8, 9 ce-
MECTpE.

JucuumnnuHa BXOAUT B cocTaB Oioka 1 «/luctuminuel (MOAyNnu)» U OTHOCUTCS K 0a30-
BOM YacCTH.

Jl7is 0CBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUSI, HABBIKUA U / WU OMBIT MpaK-
TUYECKOU JIeATEITHPHOCTH, CPOPMHUPOBAHHBIC B TIPOIIECCE M3YUCHUS AUCIUILINH / IPaKTHK: «BBe-
JIeHue B MpoeCCHOHATIBHYIO AEITeTbHOCThY, «TernmoMexaHnyeckoe U BCIOMOTraTeabHOe 000-
pyZAOBaHHE AIEKTPOCTAHINIY, «KOTebHBIE YCTAHOBKU U MaporeHepatopb», « TypOuHBI Terio-
BBIX U ATOMHBIX JIEKTPUYECKUX CTaHUUI», « TE€XHOIOrMs MPOU3BOICTBA MIEKTPOIHEPTUU U TEI-
JT0ThI», «Teopus aBTOMAaTH3UPOBAHHOTO YIPABJICHUS TEIJIOBBIMH SHEPreTUYECKUMHU YCTAHOB-
KaMM».

3HaHUsA, YMEHUSI U HABBIKH, C(OOPMUPOBAHHBIC TIPU W3YUEHUU AUCIUILUIMHBI «/|BUraTenun
BHYTPEHHETO CropaHus», OyayT BOCTpeOOBaHBI MPU HU3YUYEHUU NOCIEAYIONINX AUCIMILIUH:
«[IpousBoacTBEeHHAs TPAKTHKA (MPEAUTIOMHAS MPAKTHKA).

JucuunnuHa «J/[BUraTenyu BHYTPEHHETO CrOpaHUsS» B paMKaX BOCIUTATENBHON pabOThI
HarpaBjieHa Ha (OPMHUPOBAHHUE y OOYJAIOIIUXCS YYBCTBA OTBETCTBEHHOCTH U YMEHUS apTyMeH-
TUPOBATh, CAMOCTOSITENILHO MBICIIUTh, Pa3BUBAET TBOPUECTBO, MpodeccnoHaIbHbIE YMEHUS, CH-
CTEMbI OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBIMIOJIHEHUE y4e€OHO-TIPOM3BOJICTBEHHBIX 3a-
JaHUM U T.J.

4 O0beM TUCUMILIMHBI (MOIYJIS) B 3a4€THBIX eJUHUIAX ¢ YKA3aHUEM KOJINYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢ npenoaaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4arouXxcs

O61mas Tpya0eMKOCTh (00beM) TUCHIUIIINHBI COCTaBIseT 4 3.¢., 144 akan. gac.
Pacnipenenenne oobeMa AUCHMILIUHBI (MOYJIsl) IO BUJIaM y4EOHBIX 3aHSATHM MpeacTaB-
JeHo B Tabnure 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

10

B ToM uncie:

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

3aHATHS CEMUHAPCKOT0 THNA (CEMUHAPHI, IPAKTUYCCKHUE 3aHATHUS, TIPaK-
TUKYMBI, TAOOpaTopHble pabOThl, KOJUIOKBHYMBI M WHBIC aHAJIOTUYHBIC 3a-
HSTHS)

U3 HUX YaCOB MPAKTUICCKOU MOATOTOBKH

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHas padoTa, BKIIO-
Yaromiasi TPYNIOBBIE KOHCYJbTAIlUU, WHIAWNBUAYAIbHYIO padboTy oOydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM YHKCIE€ WHIUBUAYAIbHBIE KOHCYIIbTa-
IIUH); B3aUMOJICHCTBUE B AJICKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIHLHON
cpele By3a

130

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

5 Coaep:xkaHue TUCHHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKaJeMUYeCKHX YaCOB M BH/I0B Y4eOHOM

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 ¢ 00ydaIuMucs
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 8
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 u Tpyao-
€MKOCTb (B yacax)

Konrtakrnas pabora npemnoaasa-
TeJIsl ¢ 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 3AKOHOMEPHOCHel
MAmMepuanbHO20 MUpa, mMemoo 80CX0HCOeHUs Om
abCcmpakmuo2o K KOHKpemHomy,; udedaivhvie (00-
pamumble) mepmoounamudeckue yuxawvl J{BC;
XapakmepHvle napamempvl u noxazamenu 3¢-
Gexmunocmu yukio6 ogueameneli; paciemHule 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-
mMopHas OUAzPamMmbl 2a30paAcnpedeneHus; cxemd
U npuHyun pabomsl 08YXMAKmMHuIX 0gueamereli ¢
NPAMOMOYHLIMU U KOHMYPHLIMU — CUCHEMAMU
NPOOYBOK, UHOUKAMOPHbIE U KPY20os8ble OUazpam-
Mbl 2azopacnpeoenenus;, CpAGHUMeNbHAsl OYeHKd
YUKTI08 U KOHCMPYKYUU O8YXMAKMHBIX U Uembl-
PpexmakmHulx 0gueamernell

0,5

10

Tema

[ToBBIIIICHHE MOIIHOCTH TMOPITHEBBIX KOMOWHU-
pOBaHHBIX JBuUrarenei. Hagnys nsurarenei:
CNOCoObL NOBBIUUEHUSL MOWHOCMU O8ucamenell,
Haooye osuzamereli U cnocobbl e2o ocyujecmaie-
HUsl, Komounayus nopunesozo /[BC ¢ mypounoti
U  KOMAPEeccopoM; CXeMmbl 6030VXOCHAOICEHUs.
KOMOUHUPOBAHHBIX — 08ueameliell;,  OXJ1adHCOeHUue
6030yXa N00a8aemo20 8 YUIUHOPblL Osucamenell
npu ux gopcuposaruu no Haooysy, u3zobapHasn 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 08ueamens, 6CHOMO-

14




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

Konrtakrnas pabora npemnoaasa-
TeJIsl ¢ 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 08ueamens; COBpeMeHHble Hanpaeie-
HUSL 8 pA36UMULU KOHCMPYKYUU 0gueamernell.

Tema

Cnoco0nl cmeceoOpa3oBaHus, KaMepbl CrOpaHus,
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 NPOoOY8KU U BbINYCKA
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, OCHOBHLIE HANPABIEHUS CO-
BEPUIEHCMBOBAHUSL CMECE0OPA308AHUSL 8 OUBEIISX.

0,5

10

Tema

Pabounii npouecc nuzens:

pabouuti yuka ouzens, nocied08amelbHOCMb U
CYWHOCMb  Npoyecco8 pabouezo yuxia, napa-
Mempbl nPoyecco8 Yukia, axmopul, eiusuue
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, GblOeNeHUe U UCHOIb30-
8aHue menua,; pacuupenue U 6blnycK npooyKmos
ceopanus, ¢hazvl npoyecca BvlNyckd, nomepu 8
8bINYCKHOU cUcmeMme, Nymiu ee CO8epUuleHCME06d-
HUA, napamempbl NpoOYecco8 paculupeHusi U Gul-
nycKa ompabomasuiux 2asos.

0,5

10




HaunmeHnoBaHue pa3zienioB, TEM U COJEpKaHUE Ma-
Tepuana

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

Konrtakrnas pabora npemnoaasa-
TeJIsl ¢ 00yJAIOIIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema

[Tokazarenn, XxapakTepu3yroiue 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, 3ABUCUMOCMb CMAmMell
menyogoeo bananca om opcuposku ogueamernetl
10 CKOPOCHHOMY PeXCUMY U HAOOY8).

0,5

10

Tema

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

14

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; Maccol OBUNCYWUXCA Yacmell, npugeoeHue
mace, OUHaAMu4ecKkas Mooeilb 08U2amelis, 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.

0,5
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Buapl yueGHO# 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: 8
obwue nokazamenu HANPANCEHHOCMU, CHOCOOb
dopcuposanus J[BC no yoenvbHot MowHOCMU.
BrinonHeHne KOHTPOJIbHOM paboThI 20
UTOro 4 . 6 130
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
N3y4yeHue TeopeTUYeCKUux pas3esioB JUCHUIIINHbBI 106
[TonroTroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 4
[TonroroBka u oopmieHre KOHTPOJIbHBIX padot u PI'P 20
Hroro 130

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

@DOHJ OLIEHOYHBIX CPEICTB Ul NMPOBENEHUS TEKYILErO0 KOHTPOJS YCIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3a/laHMM WM MHBIX MaTepUalioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOyUEHHUs MO AMCHUILIMHE (MOIYJIIO0), IPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeToaUYecKoe U MH(OPMAITMOHHOE O0ecneyeHne TUCHMILUIUHBI (MOXYJIs)

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.M.MBunu; Ilox pen.
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A.C.Opnuna, M.I'. Kpyrnosa.- u3n. 3-e nepepa6. u gomn.- M.: MamuHoctpoenue, 1980.- 288 c.

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

3. Jlpuratenu BHyTpeHHEro cropaHus. CHCTEMbI MOPITHEBBIX U KOMOMHUPOBAHHBIX JIBU-
rateneit: YueOnuk /C.1U.Edppemon, H.A.MBamenko, B.U.UBun; [Tox pen. A.C.Opauna.- 3-¢ uss.
nepepad. u gon.- M.: Mammnoctpoenue, 1985.- 456 ¢

4. PaitkoB U.4. UcneiTanus nBuraresied BHyTpEHHETo cropanus.- M.: Bpiciias mkodna,
1975.

8.2 /lonoanumensnan numepamypa

1. [IBurarenu BHYTPEHHETO CTOPaHUs U pacueT Ha MPOYHOCTH MOPIIHEBBIX U KOMOWHHU-
poBanHbIX nBurareneit: Yueonwk //{.H.Beipyoos, C.U.Edumon, H.A.MBamenko / Ilog pen.
A.C.Opnuna, M.I".Kpyrosa.- 4-e u3z., nepepad. u gon.- M.: MamuHoctpoenue, 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.Komteposa.- 3-¢ usn., nepepad. u gorm.- JI.: MamuHo-
crtpoenue, 1977.- 480 c.

8.3 Memoouueckue ykazanus 011 CHy0eHmo8 no 0C80CHUI0 OUCUUNTIUHbL

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

2. UccnenoBanue paboThl yeTbipexTakTHOro asuratens 6UH12/14 nmo narpy3ouHoil xa-
pakrepuctuke. Meronudeckue ykasanus K jaboparopaoii padore /coct. B.B. CmupHoB - Kowm-
comoisck-Ha-Amype: ['OY BIIO «KHAI'TY», 2010. — 11.

8.4 Cospemennvie npogheccuonanvuvie 6azpl OAHHLIX U UHPOPMAYUOHHBIE CRPABOY-
Hble cCucCmembl, UCROJIb3yeMble NPU OCYULeCIEICHUU 00PaA308AMENIbHO20 NPoyeccd no OUCUu-
naune

1. DnexTponHo-OnbnuoTeyHas cucremMa eLIBRARY.RU.

2. Thermophysics.Ru — nmoprai mo teriodusnke: NPOEKThI, MPOrPAMMBbI, YISOHBIEC TOCO-
ous, JICTIO3UTaPHIA HAYYHBIX pabor, JMCCepTaIny, MePUOTUKA
(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. DnexTponHas 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 MPOrpaMMHoe odecrnedeHue, uc-
MOJIb3yeMoe MPH OCYIIeCTBJIEHNH 00Pa30BaTeIbLHOI0 MPOIecca MO TUCIIUIJIHHE

Tabmuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOTO 00eCIeUeHHsI

Hanmenosanue [10 PexBu3nTHI / yCIOBUS UCTIONB30BAHUS

MicrosoftimaginePremium | Jlunien3uonnsiii torosop AD9223 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 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TIAHOM H pac-
NUcaHueM y4eOHbIX 3aHATUN. S3bIK 00ydeHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOKUTEIBHOCTBIO 45 MUHYT.

[Ipu dopmupoBanuu cBOEH MHAMBHAYaJIbHON 00pa3oBaTeNbHON TpaeKTOpPHH O0yuaro-
IIMKACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIONIUX JUCIMILIMH U MPO(ECCHOHAIBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMIEr0 00yueHus, KOTOPBI 0CBOOOXKAaeT 00ydarole-
rocsi OT HEOOXOMMOCTH UX MMOBTOPHOTO OCBOCHHUS.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYueOHbli MpoIecc MpH MPEnoJaBaHul Kypca OCHOBBIBAETCSA HA MCIOJB30BAHUH TPAJIU-
LIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN. TpaguunoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUN MPEACTABICHBI JEKIUIMUA U CEMUHAPCKUMH (IIPAKTUYECKH-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMU UCIIOJIB3YIOTCSI B BUJE LIMPO-
KOTO TIPUMEHEHUS] aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBeneHus 3anatuii. Madopmamonase
o0Opa3oBaTellbHbIE TEXHOJOIMH PEATU3YIOTCS IYTEeM aKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI 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 yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HanOoONbIIUM 00beM HH(OpManMu U oOecreunBaTh
Oosee riry0oKoe MOHMMaHHE Y4eOHBIX BOIIPOCOB NP 3HAUMUTEIBHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOOH JeTaau3altio JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIC PA3/IEIbI.

OcHoBHOM (opMOIi POBEICHHSI CEMHHAPOB SBJISIETCs 00CYXk/IeHHe Hanboiee npoodiem-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa300p MPUMEpPOB M CUTYyalUd B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH IpernojaBaTesst BXOJAT: OKa3zaHHE METOJMYECKOi Mo-
MOIIM ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB II0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUSX OLIEHUBAETCS IO CIENYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETNo1aBaTelIeM;

- y4aCTHE B JUCKYCCUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3a[aHHI;

- ACCUCTUPOBAHHUE MIPENOAABATEIIIO B IIPOBEICHUH 3aHATUN.

OTBeT noJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, 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, BBITOJIHEHHBIX HAa CEMHUHAPCKOM 3aHSATHU, BXOAWT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4YaromMXcsl M0 AU CHUIINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HAaHHWM, yMEHUI 0€3 HEeNOCPEICTBEHHOI0 y4acTHsl Mpernoaa-
BaTels, XapaKTCPU3YIOIIMICSI NpPEeAMETHONW HANpaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJIEM H
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMAaTU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIliupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHMEe YMEHHI HCIONIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hopMHpOBaHHE CAMOCTOSITEILHOCTH MBIIUIEHUS], TBOPUECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

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

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 MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHO# (opme.

CTyneHTbl JO0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IJIAO0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETeHHs ONPEIeICHHBIX HaBbIKOB M UCIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JIUTEPaTYpBHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHUIO JUCHUIIJIMHbBI

[Ipu M3yueHun AUCUUIIIMHBI 00Y4alOIUMCS L1e€71€cO00pa3HO BBIMOIHSITH CIEAYIOLIUE pe-
KOMEHIAINH:

1. U3yueHnue yueOHON TUCIUTIIIMHBI IOJDKHO BECTUCh CHCTEMAaTUUYECKH.

2. Ilocne n3yueHus: Kakoro-mubo pasena mo yueOHUKY UM KOHCIIEKTHBIM MaTepHaiaM
PEKOMEHTYETCS 10 MTaMsATH BOCIIPOU3BECTH OCHOBHBIC TCPMHUHBI, ONPEICICHUS, TOHATHS pa3e-
na.

3. Oco0oe BHUMAHHE CIIEIYET yJIETUThH BBHITTOJIHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
M Y UHAMBHUIYaJTbHBIM KOMILIEKCHBIM 33/IaHUSM Ha CAMOCTOSITETIbHYIO padoTy.

4. Bcs TemaTvKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 337aeTCa Ha JIEKLUAX Mperno-
naBaTeneM. VMM ke MaroTcs UCTOYHHMKH (B TIEPBYIO Ouepe/lb BHOBH M3/aHHBIE B MEPUOINUECKOMN
Hay4YyHOU JUTepaType) 1uist 0oJiee 1eTalbHOr0 MOHUMAaHKS BOIIPOCOB, O3BYYEHHBIX HA JIEKIUH.

[Tpu camMocTosATEeNTHHON IPOPAOOTKE Kypca 00yUJaIOUTUECs TOKHBI:

- MPOCMATPHUBATh OCHOBHBIC ONPEICICHUS B (PAKTHI;

- MOBTOPUTH 3aKOHCTIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepUal U JOMOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEME JINTEpaTyphl;

- H3yYUTh PEKOMEHIOBAHHYIO JTUTEPATYPy, COCTABIATH T€3UCHI, aHHOTAIIMH W KOHCIIEKTHI
HanOoJiee BaXKHBEIX MOMEHTOB;

- CaMOCTOSITETHHO BBIMOJIHATH 33/IaHUS, AaHAIOTMYHBIC TIPEIaraeMbIM Ha 3aHATHAX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPE/ICTB.
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10 Onucanue MaTepUAIbHO-TEXHUYECKOT0 o0ecreyeHusi, He00X0AMMOro ISl OCY-
HIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTopHOEe 000pyI0BaAHHE

HaumenoBanue
Ucnonb3yemoe
Aynuropus ayTUTOPUHI Haznauenue o6opynoBanus
obopynoBaHue
(;1aboparopun)
212/2 YueOHbIl Kabu- [TpoekTop [IpeacraBnenue JEKIIMOHHOTO Ma-
HET Tepuana
131/2 JlaGopaTtopust JlaGopaTopHbie [IpoBeaenue 1abopaTopHbIX paboT
TEIJIOBBIX  JHEpP- | CTEHIBI
FeTHYECKUX
YCTaHOBOK

10.2 TexHuueckue U 31eKTPOHHbIE CPeICTBa 00y4eHHS

ITpu npoBeneHny 3aHATUN UCHONB3YETCs ayAUTOpUs, 000pyl0BaHHAs IPOEKTOPOM (cTa-
LMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpakeHus npe3eHrauuii. Kpome toro, npu nposeneHun
JEKIHMHA U IPAKTUYECKUX 3aHATUH HE00X0AUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CTIEYeHUEM JUTSI IEMOHCTPAIMH TPE3CHTAIHHA.

11 Uunle cBeaenus

MeToauuyecKkue PECKOMEHIANMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YyYaloIIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C APYTMMH OOYYarOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonaratorcs cnenuaibHble YCIOBHS SIS MTOJIy4eHUs: 00pa30BaHusl 00y4aroIMuU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCS C TICHXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTSIMH 00yYaroMIMUXCsl MHBAIUAOB M JIMI[ ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTAluu WHBaIUAOB (npu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTENbHAS MOAJEPKKAa MPENogaBaHusl ThIOTOPAMH, IICHXO-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAMHU, IPOLIEIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBMM ¢ MeTOAMYECKMMHU peKoMeHAanusaMu MunoOpHayku P® (yTB. 8 anpesns
2014 r. N AK-44/05BH) B Kypce npeanojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYIbTYPHOM peaduIuTaluy ¢ LEeNblo OKa3a-
HUS MIOMOILM B YCTAHOBJICHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH € IPYrUMH CTYJIE€H-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHBIX MaTepUalIOB MPOU3BOJATCS C YYETOM IMpEeAOCTaBICHUs MaTepuasia B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELIMATbHBIX TEXHHMYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunamMu ¢ OB3 ocymecTBisieTcsl ¢ MCNOIb30BaHUEM CPEICTB
o0ydeHus 0oOILero M crenuaIbHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuaabHO-TEXHHUECKOe OOecrieueHre MpeycMaTpuBaeT MPUCIIOCO0IEHUE ayauTO-
puii k Hyxaam jui ¢ OB3.

dopma NpoBEAECHUS ATTECTALMK JUIsl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
WHIUBHUIYAJIBHBIX TMICUX0(U3NIecKux ocooeHHocte. s crynentoB ¢ OB3 nmpeaycmarpuBaet-
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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 Ie4aTHOM (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 ¢ MHBAIMIHOCTBHIO YBEIMYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTYIEHTOB MpeaycMaTpUBaeTcsi AOCTyIHas (opMa mpenocTas-
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-/IBUTaTEJILHOTO alllapara);

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

[Tpu HEOOXOAMMOCTH 7151 00YUAIOMIMXCS ¢ MHBAIUIHOCTBIO MPOIIETypa OLIEHUBAHUS 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 AIEKTPUUYECKUE CTAaHIIUN

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
4,5 8,9 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3ayeT ¢ OLEHKOHI

Kadenpa «TennoBble 3HEpreTHYECKHE YCTAHOBKH»
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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 JOCTHIXCHUA

[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,
CIoCcOObI COBEPIIICHCTBOBAHMS
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 HUKIIBI,
nokazarenu padorer JIBC, kon-
cTpykuuio u cucteMsl JIBC, xapak-
TepucTUkH padotsl [IBC

YMeTh  ompenensaTh  MapaMmeTphbl
nukioB JIBC ¢ nenpio coBepiieH-
CTBOBAHMsI TIPOILIECCOB TMPOU3BOJ-
CTBa YHEPIUU

Brnagerp HaBBIKOM OmIpeaeeHUs
Harpy304HOM XapaKTEpUCTUKHU M-
3elb-TeHepaTopa AIEKTPOCTAHIINH

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

KonTposaupyembie
pasaedsl (TeMbl)
JUCIHUNITHHBI

Kon xonrposupye- HanmenoBanue
MOii KOMIIETEeHIHH OLIEHOYHOT0 IMoka3aTenn oueHKH
(w1 _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
(TabuuIBl, CXEMBI, PUCYHKH);

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

CobecenoBanue - TiyOWHA, NPOYHOCTB, CHCTE-

MaTHUYHOCTb 3HAHUM;

- aJeKBaTHOCTb HPUMEHIEMBIX
3HaHUH CUTyaluH;

- PpalMOHAIBHOCTb HCIOJIb3Yye-
MBIX TTO/IXOJIOB;

- CTEIleHb NPOSBICHUS HE0OXO-
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-
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Kontpoanpyemsie Koxa xonTpoanpye- HaumeHoBaHue
pasaensbl (TeMbl) MOii KOMINeTeHIHH OLICHOYHOT 0 IToka3zaTenn oneHKH
AUCHHUTIIHHBI (n1m ee yacTu) 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 JJAHHBIX;

- CTENEeHbh TOYHOCTH OTBETOB Ha
KOHTPOJIBHEIC BOIPOCHI,

- YCTaHOBJICHHC 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 MeToauyeckne MaTepHuaJIbl, ONpPeie/solue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yoime npouecc (popmMupo-
BaHMs KOMIIeTeHIUii

Metoanyeckre MaTepuabl, ONPEICIISIONINe MPOIEAYPhl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, IIPEICTABICHBI B BUJIE TEXHOJIOTHUECKON KapThl JTUCIIN-
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. Ecte 3amedanns k odopmieHHIO rpadudeckoil u
TEKCTOBOH 4acCTsIM KOHCIIEKTa.

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

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

0 6aIoB — OTCYTCTBYET OoJiee 2-X JICKIHH.

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
MPOJAEMOHCTPHUPOBAJ HEIOCTATOYHBIA YPOBEHb 3HAHUIA.

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 [OMOJHUTEIbHBIE BOMPOCHI Ha 3aILITe.

15 6amnoB - CTYOEHT clielan OTYEeT ¢ HeOOJBIINMH HETOY-
HocTsiMH. [lokasanm xopouiue BiaJeHHs HaBBIKAMH MpUMe-
HCHUS MOJYYCHHBIX 3HAHUHM W YMEHHWH NP pELICHHH Mpo-
(becCHOHANIBHBIX 337ad B pPaMKax YCBOCHHOTO y4eOHOro
Mmareprana. OTBeTHNI Ha OOJBIIMHCTBO JOMOJHUTEIBHBIX
BOIPOCOB HA 3alIUTE.

10 6amnoB - CTYICHT BBIMOIHII 33JaHHE C CYIICCTBCHHBIMHE
HETOYHOCTSAMH. 1lOKa3aja YHOBJICTBOPUTEIBHOE BIIAICHUC
HABBIKAMH [IPUMEHEHISI [IOJTYICHHBIX 3HAHUA U YMCHUH MPH
pereHnn mpohecCHOHANBHBIX 33434 B PAMKax YCBOCHHOTO
yuebHoro marepuana. Ilpu OTBeTax Ha JOIMOJNHHUTEIBHBIC
BOIPOCHI Ha 3aIUTE OBUIO JOIYIIEHO MHOTO HETOYHOCTEH.
Ilpy BBINOJIHEHUM 3aJaHUs CTYACHT IMPOAEMOHCTPHUPOBAI
He}lOCTaTO‘-IHBIﬁ YPOBCHb BJIaJICHUA YMCHUSAMU U HaBbIKaMU
[PH pelIeHHN NPOo(ecCHOHATIBHBIX 33134 B paAMKaxX YCBOCH-
HOro yue6Horo marepuaia. I[Ipu oTBeTax Ha JONOJHHTEIb-
HbBIE BOIIPOCH! Ha 3aIUTe OBUIO JOMYILIEHO MHOXKECTBO He-

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

y4eOHOro Marepuana, KOHTPOJIbHas paboTa odopmieHa
AKKypaTHO ¥ B COOTBETCTBHH C MOPEABSBISCMBIMU
TpeOOBaHUAMMU.

20 OamwioB - CTYASHT MOJHOCTHIO BBHIMOJHUI 3aJaHUE,
ToKaszaJl Xopomue€ 3HaHusd ©W YMCHHUA, HO HE CMOI
000CHOBAaTh ONTHMAIBHOCTh MPEUIOKECHHOTO PEIICHHUS,
€CTh HEJIOCTAaTKH B 0()OPMIICHUH KOHTPOJIBHOW PabOTHI.

10 GayIOB - CTYJCHT MOJHOCTHIO BBIMOJHWI 3aJaHHe, HO
JOIMYCTUJI CYHICCTBECHHBIC HETOYHOCTHU, HE MPOABUIT YMECHUA
MIPaBUIBHO HMHTEPIPETUPOBATL IOJYYEHHBIE PE3YJIbTATHI,
Ka4eCTBO O(GOPMIICHHsST KOHTPOJIBHOM paboOThl HMeeT
HEJIOCTATOYHBIH YPOBEHb.

0 6amoB - CTYACHT HE TIOJHOCTHIO BBIMOJIHII 3a/laHue, MTPH
9TOM IPOABHUII HCAOCTATOYHBIM YPOBCHb 3HAHHUHN U YMCHMHH,
a TaK)Ke HEeCIIOCOOCH MOSICHUTH MOJIyYSHHBIH pe3yIbTaT.

HUTOIoO: - 100 Gaxn- -
JIOB

Kpurtepuu oneHKkHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MaKCMMaJIbHO BO3MOYKHOH CyMMBI 0aJlJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIA YPOBEHbB JUISl TEKYIIEH aTTECTAIMH 110 TUCIUTUINHE),

65 — 74 % oT MakCUMaJIbHO BO3MOKHON CYMMBI OaJIJIOB — «yJIOBJIETBOPUTEIHHO» (IIOPOTOBBIH
(MUHMMAIBHBIN) YPOBEHB);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcCMMaJbHO BO3MOXKHOW CYMMBI OQJIIOB — «OTIUYHOY» (BBICOKWH (MakcH-
MaJbHBIN) YPOBEHB)

3aganus 1019 TEKyLero KOHTPOJIs
XapakTepucTHKAa KOHTPOJIbHOH padoThl

KonTponbHast paboTa COCTOUT M3 JBYX YacTell — MpPAaKTHUYECKON W TeopeTudeckoi. B
MPaKTUYECKOW YacTH HEOOXOAMMO PEIINTh 3aJa4dy Mo pacueTy oaHoro u3 mukios /[BC. 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
onpenenuts napamerpsl (P, v, T) B XapakTepHbIX TOUKaX, KOJIUYECTBO MOJABEICHHONW 1 OTBE/ICH-
HO# TertoThl, Tepmuueckuii KIIJI, a Takke mose3Hyro paboTy B IMKIE, ecid 1 KT Bo3ayxa B
Hayvaje aanadaTHOTO CKaThs UMeeT cienyronme napamerpel: P1 = 0,1 MIlau t; = 20 °C, cre-
MeHb CXaThs € = 7, CTeNeHb MOBBIMIEHU naBieHus A = 1,7. M306pa3uth 1uki B P- v u T-S
JuarpaMmmax.

3aoaua 2.CpaBuuth 3HaueHus tepmudeckoro KII/ mams nzob6apHOro U M30XOPHOTO MOA-
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 MPUHATH MOCTOSAHHOM. V300pa3uTh MUK 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 COBEPIIAETCA 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; naganbHast Temneparypa t1 = 40 °C. O61ee KOIM4ecTBO
TeTJIOTHI, BhIACIsAoNIecs npu 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 — Bo3ayx. TemnoeMKOCTh NMPUHATh NOCTOSSHHOM. M300pa3uth LUK B Aua-
rpammax P-v u T-S.

3aoaya 7. MouHOCTh ABUraTesns, paboTalmero o u300apHOMY LIMKILY perylIupyercs
nojayeil KoJIMuYecTBa TOIUIMBA, T.e. U3MEHEHHEM IMOJIBOAa TEIUIOTHI B M300apHOM MpoIiecce.
Onpenenutb, Kak OTPa3UTCs Ha 3HAUYEHUAX paboTh 1ukiIa u tepmuueckoM KIIJI moason Terio-
Thl K 1 Kr Bo3nmyxa, ecnu oH usmensiercs ot 200 k/x/kr qo 1500 x/[x/kr, mpu 3TOM cTeneHb
cxatus € = 18, HavasibHas TemmepaTypa Bo3ayxa paBHas 350 K u gaBieHue octaroTcs HEM3MEH-
HbIMU. TEII0eMKOCTh BO3AyXa NPUHUMATh MNOCTOSHHOW M paBHON Cp, = 1,005 x/Ix/kr- rpan.
[To momy4eHHBIM JaHHBIM YAaCTHOTO clydyasi caenaTh oOmwuii 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[/kr. OnpeaenuTs CTENeHb CXKAaTUsI B U30XOPHOM ILIUKIIE, IIPU KOTOPOM OBl
tepmuueckuid KIIJI storo mukmna 6si1 661 paBeH TepmuueckoMy KIIJ[ nzobapHoro mukmna npu
OJIMHAKOBOM TOJIBOJI€ TEIJIOTHI. HauanbHas Temreparypa Bo3ayxa B OOIIeM HavyalbHOM COCTOSI-
Hun 1ukiIoB paBHa T1 = 325 K. TermoeMkocTh BO31yXa moJiaraTh MOCTOSTHHBIMU U paBHbIMH Cp
= 1,005 x/Ix/kr, Cy = 0,718 x/[x/kr. U300pa3uth nukisl B tuarpammax P- v u T-S.

IIpumepywl 6onpocoe
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1. CoBpeMeHHOE COCTOSTHUE U MepcrieKTUBHI pa3Butus JIBC.

2. CnocoOnI moBeIeHUs MomHocTy JIBC

3. Hagnys nBurareneii u cnocoObl €ro OCyIECTBICHHUS.

4. OxnaxaeHue Bo3/ayxa, 0JJaBaeMOT0 B IMJIMHJIPHI ABUraTeNe npu ux GOopcUpOBaHUU

10 HAJITYBY.

AN DN BN W —

11

12.
13.

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

26.
27.

5. BecriomoratenbHble MEXaHU3MBI, IPUOOPHI U 000PYIOBAHUE.
6. Opransl ynpaBieHUs! U peryjIupoBaHUs.

7. Kamepsl cropanus. Cioco0sl cMeceobOpazoBanus B JIBC.

8. BuxpekamepHoe cMeceoOpa3oBaHue

9. PexxuMBbI U OKa3aTenu padoThl ABUTATEIICH.

10. Harpy3o4Hble XapaKTEPUCTHKH.

Bomnpocsl 1u1st cobecenoBaHust

. Xapaxrepuctruku JIBC, 10CTOMHCTBA U HETOCTATKH.

. O6nactu npumenenus JIBC.

. [Ipnuunsbl mmpoxoro pacnpoctpanenus JBC.

. CoBpemMeHHOE cocTOsiHME U nieperneKTuBbl pa3BuTus JBC.

. Ocobennoctu padotst JIBC.

. Uneansubie (oOparumeie) mukisl JIBC, xapakTepHbie mapaMeTpsl U mokaszatenu 3¢ dexTuBHo-

CTH LIUKJIOB JIBHUTaTEIIEM.

. Uneansubrii nukia JIBC ¢ "ummynbcHOi" TypOUHOM.
. Uneanesnsiit nuki IBC ¢ n306apHoii TypOHUHOM.
. PacueTHEbIe IUKIILI IBUTATEIICH.

10.

Pabouue nukibl ABUraTeNne.

. Kimaccudukanus JIBC.

MapxkupoBka u o6o3nauenue J[BC.

Cxema ¥ IpUHIUN PadOTHI YETHIPEXTAKTHOTO AM3els 0e3 HaIyBa, HHINKATOPHAs U KPYyro-
Bas JlMarpaMma ra3opacrpeesieHus.

Cxema u npuHIUI pabOThl ABYXTAKTHOTO JAM3ENS C MPSIMOTOYHONW M KOHTYPHOU CHCTEMaMu
IIPOAYBOK, MHANKATOPHBIE U KPYTOBBIE TMAarpaMMBbl ra30pacipeiecHHUs.

CpaBHuTeNbHAS OLIEHKA IIUKJIOB U KOHCTPYKIIUI ABYXTaKTHBIX U YETHIPEXTAKTHBIX JIBUraTe-
Jen.

Cnoco6s1 nioBbIteHUs MomHOCTH JIBC

Hannys aurateneil 1 criocoObl €ro OCyIIecTBICHHUS.

OxnaxkaeHue Bo3Iyxa, 0/1aBaeéMoro B LWJIMHAPBI IBUTaTeael Npu ux GopcupoBaHUU IO HaJ-
AYBY.

N306apHast ¥ UMITYJIbCHAsI CUCTEMBI TYpOOHAAyBa, X CPABHUTEIbHAS OLIEHKA.
OCOOEHHOCTH U CXEMbI CUCTEM BO3yXOCHA0KEHHUs ABYXTAKTHBIX JIBUTATEIIEH.
KoHcTpyKkTHBHAS cXeMa JBHUTaTeNsl, TPYIIbI JETaNeH U CHCTEMBI.

Jeranu octoBa apuratens ((pyHIaMEeHTHAs pama M paMOBble MOJIIMITHUKH, KapTep, OJIOK
LWIMHJPOB U HWIMHIPOBbIE BTYJIKHU, KPBILIIKU IMINHIPOB, aHKEPHbBIE CBSI3U),MX Ha3HAuUEHUE,
KOHCTPYKTUBHBIE ()OPMBI 1 OCHOBHBIE OCOOEHHOCTH.

Jleranu "MexaHu3ma JBHOKeHUs" (KOJEHYAThIN BaJl, IATYHHBIA U KPEHIIKOT(PHBINA MEXaHU3MBI,
MOpIIHEBas TPYINA), UX Ha3HAY€HHEe, OCHOBHbIE KOHCTPYKTHUBHBIE (POPMBI M OCOOEHHOCTH.
Jeranu mexaHu3Ma ra3opacnpeeneHuss JBYXTaKTHBIX M YEThIPEXTAaKTHBIX JIBUTATENEH, OC-
HOBHBI€ JIEMEHTHI, UX KOHCTPYKTUBHBIE ()OPMBI M OCHOBHBIE OCOOEHHOCTH.

Cucremsl aBurarens (TOIIMBHAS, MacisHasi, OXJIAXKIEHUS, CKATOrO BO3AyXa, BO3AYXOCHA0-
JKEHUS, Ta300TBOJA, PEBEPCA), X HA3HAYEHHE, COCTAB, KOHTPOJIUPYEMBIE TAPAMETPHI.
Bcnomorarenbable MEXaHU3MbI, TPUOOPHI 1 000PYI0BaHHE.

Opransl ynpaBiaeHus U peEryJIupOBaHUsL.



28.
. Kameps! cropanus. Cioco6s1 cMeceoOpazoBanus B JIBC.
30.

29

31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

43.
44,

45.
46.
. CxopoctHele (BHeuIHHEe) Xapaktepuctuku JIBC.
48.
49.

47

50.
51.

52
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OcHOBHBIE TapaMETPbI, XapaAKTEPU3YIOLUE KOHCTPYKIIUIO JIBUTATEINS.

Hepaznenennbie kamMepbl CropaHusi ¢ HEMOCPEACTBEHHBIE BIIPHICKOM TOIUIUBA (TpeOOBaHUS K
HUM, JIOCTOMHCTBA U HEJJOCTATKU, OCHOBHBIE TUIIBI).

M-niporiecc cMeceoOpa3zoBaHuUs.

[IpenkamepHOe cMeceoOpa3zoBaHHe.

Buxpekameproe cmeceobpazoBanue

Boznymno-kamepHoe cmeceobpazoBaHueE.

CucreMsbl IPOJIYBKHU U BBIITYCKA ABYXTaKTHBIX JABUTATEIIEH.

CpaBHuTeNbHAs OLICHKA MPSAMOTOYHBIX M KOHTYPHBIX CHCTEM razoo0MeHa, ux 3QQeKTuB-
HOCTb B CUCTEME T'a30TypOMHHOIO Ha/ITyBa.

[Tpouecchl pacbUIMBaHUS U UCTIAPEHUS TOILIMBA, (PaKTOPHI, BIUSIOLINE HAa STU MPOIIECCHI.
DneMeHTapHas cXxeMa MPOLIECCOB BOCIUIAMEHEHHUSI U CTOPAHUs TOILIMBA, IEPUOJ 3aACPKKU
CaMOBOCIUIAMEHEHHUS TOIUINBA, (a3bl MpoIiecca CropaHusl.

WNunukaropHbie 1 3G GEKTUBHBIE TIOKA3aTENN paOOTHI IBUTATES.

[MTokazarenu s dextuBaoctH (Pi, Ni, Pe, Ne).

[Tokazarenan 3KOHOMUYHOCTH (Ci, Mi, Qe, Ne) U OLIEHKA BIMSIHUS Ha HUX [IapaMeTpoOB paboyero
polecca, KOHCTPYKTUBHBIX, SKCIUTYyaTallHOHHBIX U IPYTUX (PaKTOPOB.

[Tokazarenu coBepmieHcTBa KOHCTpYykIuu [IBC (MexaHudeckue MoTepu M MEXaHUYECKUN
KII/I, nuTpoBas, mopIiHeBas ¥ UIMHIPOBAs MOIIIHOCTH, rabapuThl, Macca u Jp.).
[Toxazarenu TOKCHYHOCTH BBIITYCKHBIX I'a30B.

TenoBoii OanaHc ABUraTeNs, 3aBUCUMOCTh CTaTel TEIIOBOTO OaiaHca OT OPCUPOBKU JIBU-
ratesyieil 10 CKOPOCTHOMY PEXUMY U HaJlyBY.

TemnoHanpsyKeHHOCTh PadOUero MWIMHIAPA, KPUTEPUHU TETUIOHANPSKEHHOCTH.

Pexxumbl 1 nokazarenu pabOThl ABUTATEIEH.

Harpy3ouHble xapakTepUCTUKHU.

PerynstopHsie, peryupoBOYHbIE, THAPABINYECKUE U YHUBEPCAIbHBIE XapAKTEPUCTUKHU JIBH-
raTeiei.

Cunsl, geiictByronue Ha netanu KILIM npu pabote nuratens, Tunsl KIIIM.

Maccsl nemxymmxcs yacter KIIIM, npuBenenne macc, AMHaAMHYECKast MOJICIIb IBUTATENS.

. CuJibl MHEPIMM OAHOTO LWIMHIPA JBUTATEIS.
53.
54.
55.
56.

Packnanxa cun B KILIM 6e3 ydeTa cuit nHEpIuu.

Packnaaxa cui B KIIIM ¢ yueToM cuin nHepuu.

MOMEHTHI OT JEUCTBYIOIINX CHJL.

@DakTOopBl, ONPEAEIAIOIINE BEIUUNHY JUHAMUYecKoi HanpsbkeHHoctn JIBC.



