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1 BBenenue

Pabouast mporpamma U (QOHJ OIEHOYHBIX CPEACTB JUCIMILTUHBI «DU3HUYECKHUE OCHOBBI
TEOPUU TOPEHMS» COCTABIIECHBI B COOTBETCTBUU C TpeboBaHUSIMH (erepallbHOTO TOCyIapCTBEH-
HOTO 00pa30BaTEIBLHOTO CTAHAAPTA, YTBEPKIACHHOTO MpukazoM Munobpuayku Poccuiickoii ®e-
neparuu Ne 143 ot 28.02.2018 ., 1 0ocHOBHO# npodeccHnoHaNbHOW 00pa30BaTeIbHON MPOTpaM-
MBI TOATOTOBKU «TEeIIOBBIE JIEKTPUUECKUE CTAHLIUMY 10 HaNpaBieHUI0 moAroToBKU «13.03.01
TemosHepreTvka U TEIIOTEXHUKAY.

3amaun  QUCIUILIU-
HBI

CoCTOSAT B yJIOBICTBOPCHHH TPEOOBAHUH K TIOJITOTOBKE CTYACHTOB B 00-
JACTH MPOBEJICHUSI TEXHUIECKUX PACUETOB FTOPEHUS BCEX BHUJIOB TOIUIHB,
MOJIYYCHUHY 3HAHUH O MPHHIIMITAX Pa0OThl TOPEIOYHBIX YCTPOMCTB, CIIO-
co0ax MHTEHCU(UKAIUY U CTAOMITH3AIIH TOPEHUS TOTLINBA.

OCHOBHBIE Pa3aciibl
/ TEMBI JUCHUITIIMHBI

OHepreTu4ecKoe TOILIMBO U €ro BUIbL. [IporcxoxaeHne HCKomaeMbIxX
BUJIOB TOIUIMBA. DJIEMEHTAPHbBIN COCTaB TOILJIMBA U €T0 TEIJIOTEXHUYE-
CKHE XapaKTepUCTUKH, [IpoMblliuleHHast KilaccuduKanus TBEpAOIo TOI-
JMBa, nepepaboTKa U MOAr0TOBKA TBEPAOro TOILUIMBA. MaTepuanbHbIil U
TEeII0BOM OanaHc npouecca ropeHus. CrocoOsl cxxuranus Tomimaa. Oc-
HOBBI KHHETHUKH IIPOLECCa TOPEHUS

2 IlepeveHb VIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs M0 AMCHMILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHU /1I0CTHKEHUSI KOMIIeTeH i

[Tpornecc n3ydenus: AUCIUIUINHBI «PU3NYECKHE OCHOBBI TCOPUU TOPEHUS» HAIPABJICH Ha
dbopmupoBanue cienyronmx kommereHuuid B coorserctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TeILHOM mporpaMmoi (Tabnuma 1):

Tabmuma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHXKECHHS

KOI[ N HAUMCHOBAHHC
KOMIICTCHIIN N

I/IHI[I/IKaTOpBI JOCTHIXXCHHUA

[Tnanupyemble pe3yabTaThl
o0yueHus 0 JUCIUIIINHE

O6menpodeccuoHaabHbIE

OIIK-3 Crnocoben ne-
MOHCTPHUPOBATH IIPU-
MEHEHHE OCHOBHBIX
Croco0OB MOJTyYeHHUs,
npeoOpa3oBaHusl,
TPAHCIIOPTA U MCIIOJIb-
30BaHUs TCIJIOTHI B
TETUTIOTEXHUYECKIX
YCTAHOBKAxX M CHUCTE-
Max

OIIK-3.1 3HaeT OCHOBHBIE 3aKOHBI
JIBUKEHUS )KUJIKOCTH U Ta3a, OCHO-
BbI TUPOTa30JUHAMHUKH, OCHOBHbBIE
3aKOHBI TEPMOJIMHAMUKHU U TEPMO-
JTUHAMUYECKHE COOTHOILIEHUS
OIIK-3.2 Ymeer npoBOAUTH pacue-
ThI TEIJIOTEXHUUYECKUX YCTAaHOBOK U
CUCTEM, TEPMOAMHAMMUYECKUX TIPO-
LIECCOB, IIUKJIOB U UX MOKa3aTene
OIIK-3.3 Bnazneer HaBbIKaMu MpHU-
MEHEHUS TEOPETUYECKUX 3HAHUM
JUIS PEeLIeHUs] IPAaKTUYEeCKUX 3a/1a4
MoJIyueHusi, npeodpa3zoBaHus,
TPAHCIOPTA U UCIIOJIb30BAHUS TETI-
JIOTHI B TEIJIOTEXHUUYECKUX YCTa-
HOBKax M CUCTEMAxX

3HaeT OCHOBHBIE 3aKOHEI JIBIKE-
HUA XKUIKOCTHU U ra3a, OCHOBEI
TUAPOra3oAMHAMUKHU, OCHOBHBIE
3aKOHBI TEPMOIMHAMUKHU U TEPMO-
JINHAMHUYCCKNUEC COOTHOIICHUA
YMeeTr NpoBOIUTH pacyeThl TEIJIO-
TCXHUYCCKUX yCTaHOBOK U CUCTEM,
TEPMOIMHAMUYECKUX MPOLECCOB,
IIUKJIOB M UX ITOKa3aTeaeH
Bnaneer HaBbIKaMK PUMEHEHUS
TeOpeTI/IquKI/IX 3H3HHI>1 JJISA peme-
HUS MPAKTHYECKUX 3a/1a4 MOJTyde-
HUsI, TpeoOpa3oBaHms, TPAHCIIOPTA
M UCHOJIB30BaHMs TEIJIOTHI B TEII-
JJOTCXHHUYCCKUX yCTaHOBKaX " CHu-
creMax




3 MecTO JUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnuza «Pu3sndyeckue OCHOBBI TEOPUU TOPEHUsD» U3ydaeTcst Ha 1 Kypce, 2 cemecT-
pe.

JucuumimHa BXOIUT B cocTaB Omoka 1 «/luciuruimael (MOAYIH)» U OTHOCUTCS K 0a3o-
BOM YacTH.

3HaHMs, YMCHHUSI U HABBIKH, CPOPMUPOBAHHBIC MPH H3YYCHHUH TUCHUIUIMHBI «Du3nde-
CKHE€ OCHOBBI TEOPHH TOpPEHHUs», OyIyT BOCTPEOOBAaHBI MPU M3YUYEHUU IMOCIEAYIOIUX JUCLHU-
wH: «TexHuueckas TepMoanHamMukay, «l maporazoannamukay, «Teopus Temno- U Maccooo-
MeHay, «Y4yeOHas MpakTHuKa (03HAKOMUTEIbHAs MPAKTUKA)Y.

Juctunnuna «Pu3ndecKkue OCHOBBI TEOPUU TOPEHUsS» B paMKaxX BOCIIHTATENIbHOU pado-
Thl HampaBjieHa Ha (GopMupoBaHUE Yy O0YYaIOMIUXCS aKTUBHOM IpaskJaHCKOM MO3UIIUU, YBaXKe-
HUS K TIpaBaM M CBOOOJaM 4eJI0BEKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHE YYBCTBA
OTBETCTBEHHOCTH WJIM YMEHHUSI apryMEHTHUPOBaTh, CAMOCTOSITEIIBHO MBICIUTD, Pa3BUBAET TBOP-
4eCTBO, TPO(PECCUOHATILHBIE YMEHHS WM TBOPUYECKH PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX
3HAHUU, OTBETCTBEHHOCTH 32 BHITIOJHEHHE Y4€OHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.1.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4alomuxcs ¢ npenoaaBa-
TesieM (110 BH/IaM Y4eOHBbIX 3aHATHIT) M1 HA CAMOCTOSAITEJIbHYI0O PadoTy 00y4yarommxcst

O61mas TpyA0eMKOCTh (00beM) NIUCHUILINHBI COCTaBIsaeT 4 3.¢., 144 akax. yac.
Pacnipenenenne o0beMa TUCHUIIIUHBI (MOYJIsl) TIO BUJAM y4€OHBIX 3aHSATHUN MPEACTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIHUILIMHBI (MOJYJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 144

KonTakTHas aynuTopHas padoTa o0y4almmxcs ¢ npemnogasaresaem (1o 48
BU/aM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHATHA JEKIUOHHOI0 THNA (JIEKIMU U WHbIE y4eOHbIE 3aHATUS, MPEay- 16
CMaTpHBaIOIME NMPEUMYIIECTBEHHYIO Iepesiauy yueOHoH MHpOopMaluu re-
JarOrMyecKuMu pabOTHUKAMM )

3aHSITHSI CEMHHAPCKOI0 TUMA (CEMUHApHI, IPAKTHUECKUE 3aHATHS, TPaK- 32
TUKYMBI, JTAOOpaTOpHBIE PabOThI, KOJUIOKBHYMbI U WHBIC aHAJIOTUYHBIC 3a-
HSTHS)

CamocrosiTeibHas paboTa 00y4arOIMXCcsl M KOHTAKTHasi padoTa, BKIIIO- 61
Yaromas TPYNNOBbIE KOHCYIbTAIlUU, WHIWBHAYAIbHYIO paboTy oOydaro-
IIUXCS C MPENojaBaTesIMU (B TOM YHCJIE WHIUMBUAYAJIbHBIE KOHCYJIbTaA-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOUW MH(OPMAIIMOHHO-00pa30BaTEIbLHOM
cpelie By3a

[TpomexxyTouHas aTTecTalus 00yJarmuxcs — JK3aMeH 35
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5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB M BUIOB y4eOHOI

padoThI

Tabmuna 3 — CTpyKkTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HaumenoBanue pa3neios, TeM U CO-
Jiep>KaHue MaTtepuana

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSTEIEHYIO
paboTy oOyJaronuxcs ¥ TPYJA0EMKOCTh (B Yacax)

KonTakTHas pabora nmpenogasarens CPC
¢ 00y4JaroIIMMuUcs
Jlexkuuu CemuHapckue JlaGopaTop-
(MpakTHYECKUE | HbBIC 3aHATUS
3aHATHUSA)

Pa3nea 1. Tomuso
Beenenune. OcHOBHbIE TIOHSATHS U
onpezeNneHusl. DHEPreTu4eckoe TOoIl- 2 1 - 4
JIMBO ¥ €TO BUIBI
[TporcxoXXaeHNE HCKOMAEMBIX BHJOB
TOIIMBA. DJIEeMEHTapHBIN COCTaB TOI- 2 2 - 5
JIMBa
Buael ucxonHOW Macchl TOIUIMBA H
TEIUIOTEXHUYECKUE  XaPaKTEPUCTHUKU 2 3 - 7
TOTLIINBA
[TpombinieHHas KJaccugpuKanus
TBepaoro TtormiuBa. llepepaboTka u 2 A 8
HNOJArOTOBKA K CHXKMIAHUIO TBEPJOTO
TOTIJIBA
[ToaroToBKa K CKUTAHUIO U CKUTAHUE 2 A 7
XKHUJIKOTO U ra3000pa3HOro TOIIMBa
UTOTrO

10 14 31
no pasaeay 1
Pa3nea 2. Teopusi ropeHusi TOIINBA
MartepuanbHblii U TEMJIOBOM OanaHC 2 5 10
npoliecca ropeHus
Crioco0Obl  ckMraHus Ta3000pa3HOTo, 2 5 10
KHUJIKOTO M TBEPJOTO TOILIHBA
Coxkuranue razo00pa3Horo, JKUJIKOTO U
TBEPAOro TommBa. Temnora cropanus 2 6 10

TOIIJINBA




HUTOI'O 6 18 30
1o pasjaeJny 2

HUTOI'O no nmuciuruimae 16 32 61
[TpomexyTouHas arTectanus o0yJarmuxcs — JK3aMeH 35

HUTOI'O: obmias TpyI0eMKOCTh TUCIUILIMHEI 144 yaca, B TOM YMCIIE C UCTIOJIb30BAHUEM AKTHB-
HBIX METOJI0B 0OyueHus 12 gacos

6 BHeaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4YalOMMXCs M0 AUCHHUILIMHE (MOTY-
JI10)

CamocrosarenbHas paboTa 00y4aroIIMXCsl, OCBAaUBAIOIINX AUCHUILTUHY «DHU3UUecKue oc-
HOBBI TEOPUU TOPEHUS», COCTOUT U3 CIEAYIOUMX KOMIIOHEHTOB: U3yYEHUE TEOPETHUECKUX Pa3-
JIEJIOB TUCIUILINHBL, TOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM; MOATOTOBKA K JICKIUSM; MTOATO-
TOBKa K UTOTOBOMY TECTHPOBAHMIO MO TUCLUIUIMHE; BBIIOJHEHUE M MOATOTOBKA K 3aIlIHUTe
KOHTPOJIbHON pabOThI.

JlJis yCHeIHOTO BBIMOJIHEHHs BCEX Pa3JIeioB CaMOCTOSTENbHON paboOThl CTyJEHTaM pe-
KOMEHTyeTCsI HCIIOIb30BaTh JTUTEPATYPY, YKa3aHHYIO B IEPEUHE JOMOIHUTEIHHON JINTepaType.

[Ipy mnaHUpOBaHUU CAMOCTOSITENEHON PabOThI CTY/IEHTY PEKOMEHIYETCS PYKOBOICTBO-
BaTbHCsI CIEAYIOIIUM PACTIPEICICHUEM YaCOB Ha CAMOCTOSITEIbHYIO paboTy (Tabnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOSITETIbHOI padoThI KoangecTBo 4acoB
[loaroroBka K JIEKIIUAM 4.0
[ToaroToBKa K MPaKTUYECKUM 3aHSATHAIM 6,0

I/I3y‘IeHI/Ie TCOPCTUYCCKUX pasaciioB JHUCHUIIIIMHBI, BBIHCCCHHbLIX Ha CaMOCTO-

ATEIHHOE U3YUCHUE 31,0
BeinonHeHne W MOATOTOBKA K 3alllUTe WHIMBHAYAJIbHBIX 3adaHuil (KOH-

TpoJibHas paboTa) 20,0
NTOT'O 61,0

Oougue pekomenoayuu no Op2anu3AUUU CamoCmoameabHoll padoomal.

Bpewmsi, KOTOpbIM pacronaraeT CTyIeHT ISl BRIIOJHEHUST YIeOHOTO TTaHa, CKJIAIbIBACT-
Csl U3 JIBYX COCTABJISIFOIIMX: OJIHA U3 HUX - 3TO ayUTOpHas paboTa B By3e MO PACITUCAHHIO 3aHS-
TUH, Ipyrasi - BHEAYTUTOPHAS CAMOCTOSTEIbHAs padoTa. 3aJaHusl U MaTepUabl I CAaMOCTOSI-
TeIbHOU pabOThI BHIIAIOTCS BO BpeMs YUEOHBIX 3aHATUH MO PACIHMCAHUIO, HA ITUX XK€ 3aHITHUSIX
IPEero/IaBaTeb OCYIIECTBIIIET KOHTPOJIb 32 CAMOCTOSTEIIEHOW pabOTOM, a TaKKe OKa3bIBAaET TO-
MOIIb CTYJEHTaM IO MPAaBUIBHONU OpraHU3aIluU PaOOTHI.

[IpaBuna opopmnenus cryaenueckux TekcToBbeix B PJ/] 013-2016 «TekcroBbie cTyneHYe-
ckue padoTsl. [IpaBuna odhopmiueHus»
(https://knastu.ru/media/files/page_files/page_425/omk/rd/RD_013-2016_izm.1.pdf)

UToOB!I BBIMOIHUTH BECh 00BEM CaMOCTOSITENIBHON pabOoThl, HEOOXOIMMO 3aHUMATHCS TIO
3-4 gyaca B Henemo. HaunHaTh caMOCTOSITEIIBHBIC BHEAYTUTOPHBIC 3aHATHS CICAYET C MEPBBIX
e JHel cemectpa. [lepBbie THU ceMecTpa OUYeHb BaXKHBI AJI TOTO, YTOOBI BKIIOYUTHCS B pado-
Ty, YCTAaHOBUTH OTIPECIICHHBINA MOPSIOK, PABHOMEPHBIM PUTM Ha Bech ceMecTp. Putm B padote -
9TO €XKEJTHEBHBIC CAMOCTOSTSIIBHBIC 3aHATHS, KEJIATEIIFHO B OJHH M TE )K€ Yachl, IPH IEJIeCc000-
pa3HOM UYepeIOBaHHH 3aHATHH C IEpephIBAMHU IS OTAbIXA.

Hauwmnast paboTy, HE HYXXHO CTPEMHTHCS JeliaTh BHaYalle CaMyl0 TSDKEIYI0 €€ YacTh,
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Ha/I0 BBIOpaTh 4yTO-HUOYIb CpellHee o TPYAHOCTH, 3aTeM Mepeitu k 6osee TpyaHoit padore. U
HAIroCJIeOK OCTaBUTh JIETKYIO YacTbh, TPEOYIOIIYI0 HE CTOJBKO OOJBIIMX HMHTEIJIEKTYaJIbHBIX
YCUJIM, CKOJIBKO OMPEAETICHHBIX MOTOPHBIX JHCTBUH (ITOCTpOSHHE TPAPHKOB U T.I1.).

Crenyer npaBUJIbHO OPraHU30BaTh CBOM 3aHATHUSA 0 BpeMeHH: 50 MuHYT - pabota, 5-10
MHUHYT - IepepbIB; mocie 3 yacoB paboTel nepepsiB - 20-25 munyT. MHavye HapacTaroliee yToM-
JIEHHE TOBJIEYET HEYCTOMUMBOCTh BHUMaHUSA. O4eHb CYIIECTBEHHBIM ()aKTOPOM, BIUSIOIIMM Ha
MOBBIIIIEHUE YMCTBEHHOW PabOTOCIIOCOOHOCTH, SIBIAIOTCS CHCTEMAaTHUECKue 3aHATHA (husnde-
CKOH KyJIbTypoil. Opranusanysi akTUBHOTO OT/bIXA IIPEAYCMAaTPUBAET Y€PEAOBaHNE YMCTBEHHON
U (puzndeckoil AeATEIbHOCTH, YTO MTOJHOCTHIO BOCCTAHABINBAET paO0TOCIIOCOOHOCTH YETIOBEKa.

7 OueHoYHbIE CPeCTBA I NPOBEAeHHS TEKYILEr0 KOHTPOJISI M IPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 JUCHUIIMHE (MOLYJII0)

@OHJ OLIEHOYHBIX CPEICTB Ul MPOBEIEHUS TEKYIIErOo KOHTPOJSA YCIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTaluu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUM WM WHBIX MaTepUallOB, HEOOXOIUMBIX AJIS
OLICHUBAHMS PE3Yy/IbTATOB O0OYUYEHHS 1O AUCHUILTHHE (MOJIYIIO0), MPAKTUKE XPAHUTCS HA Kade-
pe-pazpaboTunke B OyMa>KHOM H JIEKTPOHHOM BHJIE.

8 YuedHo-MeToaMUeckoe U HH(POPMALMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOTYJIA)

8.1 OcHoBHas nuTEeparypa

1.Kynunos, A. A. I'openne opranndeckoro torimsa: Y4yeOnoe nmocobue / A.A. KyauHos.
- M.: HUL] UHOPA-M, 2015. - 390 c. // ZNANIUM.COM : 351eKTpOHHO-OHOIHMOTEYHAST CHCTE-
Ma. - Pexxum moctyma: http://www.znanium.com/catalog.php, orpanuueHHbIid. - 3ari. ¢ 3Kpa-
Ha.Ky3pmuna, H. M. TorunBHO-3HepreTuueckuii komiuiekc Poccuiickoit @enepanuu: yueOHOe
nocobue / H.M. Ky3pmuna. - M.: HULl UHOPA-M, 2015. - 172 c. // ZNANIUM.COM : snek-
TPOHHO-OMOJIMOTeUHAasT cucTtemMa. — Pexkumm nmoctyma: http://www.znanium.com/catalog.php?,
OTpaHUYEHHBIN. - 3arJl. ¢ HKpaHa.

2.Ca3zoHOB, B. I'. OcHOBBI T€OpUH TOPSHUS U B3pbIBA [ DIEKTPOHHEIN pecype] : YaeOHoe
nocobue / B. I'. CazonoB. - M. : MI'ABT, 2012. - 168 c. // ZNANIUM.COM : 31eKTpOHHO-
O6ubnuoreynas cuctema. - Pexxum noctyna: http://www.znanium.com/catalog.php, orpanuuen-
HBIU. - 3ari. ¢ SKpaHa.

3.botiko, E. A. PeaknuonHas criocoOOHOCTh YHEPTETHUSCKUX YIIeH [DIIEKTpOHHBIN pe-
cypc] : monorpadus / E. A. Boiiko. - KpacHosipck : Cubupckuii (enepanbHblii yHUBEpCUTET,
2011. - 608 c. / ZNANIUM.COM : 31eKTpOHHO-OMONMHMOTEYHAs cUCTeMa. - Pexum moctymna:
http://www.znanium.com/catalog.php, orpanudeHHBIi. - 3ar. ¢ YKpaHa.

8.2 JlononHuUTENBHAS JINTEPATYPA

1.KomnsiToB, B.B. 'a3u¢ukanus KOH/IEHCUPOBAHHBIX TOIUIMB: PETPOCHEKTHBHBIN 0030p,
COBPEMEHHOE COCTOSIHUE JIe M MIEPCIEKTUBBI pa3BUTHsI [ DneKTpoHHbIHN pecypc] / B.B. KomnbiTos.
— M.: Undpa-Unxenepus, 2015. — 504 c. // ZNANIUM.COM : 31eKTpoOHHO-OUOIMOTE Has CU-
crema. - Pexxum gocryna: http://www.znanium.com/catalog.php, orpannyenHsIii. - 3ari. ¢ sKpa-
Ha.

2.JIumoB F0.M., Camoiinior FO.®d. KoMItoHOBKa ¥ TEIIOBOM pacdeT MapoBOro Komia.- M.:
OHneproaromusaar, 1988.- 201 c.

3.Terorexanka: YueOnuk s By3oB / A. 1. backakos, b. B. bepr, O. K. Burr u np.;
[Ton pen. A.Il.backakoga. - 3-e u3n., nepepa0. u gom. - M.: bacter, 2010. - 325c.
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8.3 MGTOI[I/I‘ICCKI/IG YKa3zaHus Al CTYACHTOB IO OCBOCHUIO JHUCIUIIIIMHBI

N3ydyenne nucuurumHbl «®U3MUECKUE OCHOBBI TEOPUU TOPEHMS» OCYIIECTBIISAETCS B
npolecce ayJIUTOPHbBIX 3aHATUH U CaMOCTOSITEIbHON PabOThl CTyneHTa. AyAUTOPHBIE 3aHATUS
IpoBOJATCS B popMe JeKIuit u nmpakTuk. CamocTosTenbHas paboTa B IEPBYIO OYepeIb BKIIOYA-
€T U3y4eHHE OCHOBHBIX pa3/eoB JIUCIUILIMHBI U IPOPAOOTKY KOHTPOJIBHBIX 3aJaHui. Cienyer
U3y4yaTh UX MOCIENI0BaTeIbHO, HaunHas ¢ nepBoro. Kax st paszuen, popmupyer HeoOXo1umble
YCIIOBUS AJIS CO3AAHUS CUCTEMHOIO IIPEICTABICHUS O IIPEAMETE JUCLUILINHEI.

CamocrosarenbHas paboTta sBisieTcs Hanbosee MPOAYKTUBHON (hopmMoii oOpazoBaTenbHON
U [03HABATEIbHOMN JEATENbHOCTH CTy/IeHTa B epuos ooydyenus. CPC HanpasieHa Ha yriay0uie-
HUE U 3aKpeIIeHUe 3HaHUW CTY/EHTA, pa3BUTUE npaktudeckux ymeHuil. CPC Bxirodaer cineny-
IOLIME BUBI paboT:

— paboTy ¢ JEKIMOHHBIM MaTepUaJIOM, IOUCK U 0030p JUTEPaTyphl U JIEKTPOHHBIX HC-
TOYHUKOB MH(OPMALUU 110 UHAUBUAYAILHOMY 3a/1aHUIO;

— OIIEPEIKAIOLIYIO CAMOCTOATEIBHYIO padoTy;

— U3y4YEHHUE T€M, BBIHECEHHBIX HAa CAMOCTOSTENIbHYIO IPOPa0OTKY;

— MOJTrOTOBKY K MEPOIIPUATHUAM TEKYILIETO KOHTPOJIS;

— MOATOTOBKY K IPOMEKYTOUHOM aTTeCTallMU (3a4eTy C OL[EHKOM).

[Ipyn u3ydeHnM NAaHHOW NMCUMIUIMHBI CTYACHTAM IPEUIararoTcs CIEAYIOIINE pa3/eiibl
JUISL CAMOCTOSITENIBHOIO U3Y4YEHHUS:

1 [TonsiTue roproyeit cucremsl. ['oprounie U OKUCIAONIME BEIIECTBA

2 JlaMuHapHBINA U TYpOYIEHTHBIN Ta30AMHAMUYECKUE PEKUMBI TOPEHUSI.

3 'oMoreHHOE U TeTepOreHHOE TOpEHHeE.

4 TloHsITHE TOJHOTO U HEMOJIHOTO FTOPEHHUS.

5 Kunernueckoe u mu¢y3noHHOE TOpEeHHe

6 buoTtomnugo.

CryneHTy HEOOXOJUMO YCBOUTh U 3alIOMHUTh OCHOBHBIE TEPMUHBI, IOHATHUS U UX OIpE-
JIEJICHUs, MTOAXO0/bI, KOHLIEIIUA U METOAUKH. DTO SABJIAETCS OCHOBHBIM YCIIOBHEM YCIIEHIHOIO,
[J1yOOKOIO ¥ BCECTOPOHHET0 aHalln3a MPaKTUYECKUX 3aJaHUi.

KonTponbs camocTosTenbHON pabOThl CTYAEHTOB M KaueCTBO OCBOEHMS JUCLUIIMHbBI
OCYIIIECTBIISIETCS. BO BpeMsl ayJIUTOPHBIX 3aHATUH. /{151 3TOr0, BO BpeMst JEKUUN UCTIOIb3YIOTCS
AJIEMEHTBI TUCKYCCUHU U KOHTPOJIbHBIE BOIIPOCHI. Y POBEHb OCBOCHUS YMEHUI U HAaBBIKOB IIPOBE-
psieTcs B mpoliecce MPaKTUYECKUX 3aHITUH.

ITpomerxyTouHas arrectanus (3K3aMeH) MPOU3BOAUTCS B KOHIIE CeMecTpa U TaKxke olle-
HUBaeTCs B 0ayuiax. DK3aMeHAIMOHHBIN OWIET BKIIOYAET B Ce0s OJIMH TEOPETUYECKUN BOTIPOC U
OJIHY NTPAaKTUYECKYIO 3a1auy.

WToroBelil peWTUHT onpeAenseTcss CyMMUPOBaHUEM OasllIoB TEKYIEH OIEHKH B TEUEHHE
cemecTpa U OasoB, MOJTYYEHHBIX Ha MPOMEXYTOYHOW aTTEeCTallMd B KOHIE ceMecTpa IO pe-
3yJapTaTaM 3K3amMeHa. MakcuMasbHbIN 0aiul TEeKyIIero KOHTpojs cocraBiser 40 OaiioB, mpo-
MEXXYTOUHOM aTTecTanuu (3K3aMeH) — 35 0aioB; MaKCUMAaJbHBIM UTOTOBBIN pelTHHT — 75 Oan-
70B. OlLIEHKE «OTIMYHO» COOTBETCTBYET 64-75 OaiioB; «xopouo» — 57-63; «yIOBIETBOPH-
TesnbHO» — 49-56; MeHee 49 GalIoB — «HEYIOBJIETBOPUTEIBHO.

8.4 CoBpeMeHnHbIe MpodeccroHabHbIe 0a3bl JAaHHBIX U UH()OPMAIIMOHHBIE CIIPABOYHBIE
CUCTEMBI, HCIIOJIb3yeMbIE TIPU OCYIIIECTBICHIUH 00pa30BaTEIHbHOIO MPOIIecca 10 JUCIHILINHE

1. Dnexrponnas oubmmoreunas cucrema ZNANIUM.COM. lorosop EIT 44 Ne003/10
76c K3 19127270007692703010010012001611000 ot 17 ampens 2019 r.
2. DnextponHas oubnmoreuynas cucrema IPRbooks. JInnensnonnsiit qorosop NeET144

Ne001/19 Ha mpenocTaBiieHUE TOCTYIIA K 3JIEKTPOHHO-O0nbmoreuynoit cucteme IPRbooks K3
191272700076927030100100090016311000 ot 27 mapta 2019 r.
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3. DnekrponHas 6ubnmmnoreunas cucrema eLIBRARY.RU Jlorosop NeEIT 44 Ne004/13
Ha OKa3aHMWE yCIIYT JOCTYIA K AIEKTPOHHbIM n3aanusm NK3
91272700076927030100100150016311000 ot 15 anpens 2019 .

4. WupopmanuonHo-cpaBouHble cuctemsl «Koneke»/ «Texakcnepr». Cornarienue o
corpyanudectse ot 25/19 ot 31 mas 2019 1.

8.5 Tlepeuenp pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW ceTn «HTepHETY,
HEOOXOIMMBIX TSI OCBOSHUS TUCITUTIIUHBI (MOIYJIs)

1. Caiit Bcepocwuiickoro Termiorexuuueckeoro uacruryra (OAO BTH) — www.vti/ru.

2. Thermophysics.Ru — moprai nmo temnodu3uke: NPOEKThI, IPOTPaMMBI, YUEOHBIE MOCO-
ous, NeNO3UTapUil HAy4YHBIX pabor, JccepTalui, NepUOaANKa
(http://thermophysics.ru/index.php).

3. DHepreTvka U MPOMBIILICHHOCTE Poccun — mH(OpMaIMOHHAsI CHCTEMa dHepreTHye-
CKOTO KOMILUIEKCA U CBS3aHHBIX ¢ HUM oTpacielt (https://www.eprussia.ru/).

4. DnexrponHas 6ubnmoreka TemnosHepreruka (http://teplolib.ucoz.ru).

5. Caiit TerioTexHuka — OoJiblas TexHuueckas oubnnoreka. HoBoctu, cratbu, auccep-
tanuu, )XypHaisl (http://teplokot.ru/).

8.6 JluneH3noHHOEe W CBOOOJHO pACIPOCTPAHIEMOE MPOrpaMMHOE OOECIeueHUe, WC-
TI0JIb3YEMOE ITPH OCYILECTBICHUU 00pa30BaTEIBHOTO MPOIECCa MO JUCIUTUINHE

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 00eCTieUeHus

Haumenosanue [10 PexBH3HTHI / yCIIOBUS MCTIOJIB30BAHMS
MicrosoftimaginePremium | JInnensuonnsiii gorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBo0OO1HAs TUIIEH3US], YCIOBUS UCIIOJIb30BAaHUS 110 CChLIKE!
https://www.openoffice.org/license.html

SMathStudio CB0OOIHAS JIUIICH3US, YCIIOBHSI HCIIOB30BAHUS 110 CChLIKE:
https://ru.smath.info/

Haumenosanue [10 PexBu3NTHI / yCI0BUS HCTIONB30BAHUS

I[JBI peaim3ai IporpaMmbl JUCHUTUIMHBI «Dusnueckre OCHOBLI TCOpHUH TOPCHUA» HC-
TMIOJIK3YETCsI IPOrpaMMHOE OOecTICueHIe, TIEPEUCIICHHOE B Ta0IHIIE S.

9 OpraHu3alMOHHO-NEAATOTMYEeCKHEe YCTOBHUSA

Opranuzaiys 00pa3oBaTeIbHOTO MPOIlecCca PETJIaMEHTUPYETCs] YIEeOHBIM TIJIAHOM U pac-
MUcaHUeM y4eOHbBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckui. s Bcex BUAOB
AYJAUTOPHBIX 3aHSATHU aKa)IeMI/ILIeCKI/Iﬁ YJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Ipu dbopmupoBaHuu CBOEH WHAMBHAYaATbHON 00pa3oBaTeNbHON TPaeKTOpHH 00yuaro-
HII/IﬁCS[ HMECT MpPaBO HaA NEpe3av4€eT COOTBCTCTBYIOMNX AWCHUILINH U HpO(l)eCCI/IOHaJ'II)HBIX MOay-
Jiei, OCBOEHHBIX B IpoOIlecce MPEeAIeCTBYIOLIET0 00y4YeHuUs, KOTOPbIil 0cBOOOKIaeT 0Oydarolie-
Trocqa OT HeO6XOlII/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblIif mpoliecc MpH MpenolaBaHuu Kypca OCHOBBIBAETCS] Ha MCIOJIb30BAaHUM TPaIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUU MPEJCTABIECHbI JEKUUIMU U CEMUHAPCKUMHU (IPaKTHYECKU-
MH) 3aHATHAMH. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH UCIONb3YIOTCS B BUJE HIMPO-



http://thermophysics.ru/index.php
https://www.eprussia.ru/
http://teplokot.ru/
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KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OpPM MpoBeneHHs 3aHsaTuil. MHpopManmonHsie
00pa30oBaTeNbHbIE TEXHOJIOTMH PEATU3YIOTCS MYTEM aKTUBHU3ALUU CAMOCTOSITEIbHOM pabOThI
CTYZICHTOB B HH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpefe.

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CUCTEMaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s3aH MpeaynpenTh CTYyJCHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYrTaH Kypc.

JIeKMOHHBIN Kypc OJDKEH JaBaTh HauOosbInii 0o0beM MH(pOpManuu u odecrneynBaTh
Oosiee TIIyOOKOE MOHMMaHKUE YU4eOHBIX BOIIPOCOB IPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHHEe MaTepHana.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NIPEJCTABIAIOT COOON JeTaau3altIo JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE PA3/EIIbl.

OcHoBHOM (opMOIi IPOBEICHHSI CEMHHAPOB SBJISIETCS 00CYXIeHHe Hauboiee npoodiiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIBHBIM TE€MaM, a Takke pa300p MPUMEpPOB M CUTYyalUl B
ayJUTOPHBIX YCIOBMsX. B 00s13aHHOCTH npenojaBaresst BXOJAT: OKa3aHHE METOJIMYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUSX OLIEHUBAETCS IO CIENYIOLUIUM KPUTEPUAM:

- OTBETHI Ha BOIIPOCHI, IIPEIaraéMble IIPETO1aBaTelIeM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHUi;

- aCCUCTUPOBAHUE MPEINOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKaTh
CCBIJIKM HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IPOBEPSIOT CTENEHb BIAJCHUS TEOPETHYECKUM
MaTepHaJIoM, a TaKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OneHuBaHue 3a/aHUi, BBIIOJIHEHHBIX HAa CEMUHApCKOM 3aHATHUHU, BXOAWT B HAKOIUIEH-

HYIO OLIEHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 JUCHUNINHE (MOAYJII0)

CamocrosaTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPAaBIEHHOIO
NpUOOpETEHUs! CTYJEHTOM HOBBIX 3HAaHUM, YMEHUN 0€3 HEeNMOCPEACTBEHHOTO y4acTHs Mpernojaa-
BaTels, XapaKTepU3YIOIUICS NpeAMETHOW HampaBIEHHOCTbIO, 3(P(PEKTUBHBIM KOHTPOJIEM HU
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosTETHHON pabOTHI:

- CUCTEMaTu3alus U 3aKpEIUICHHE TOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U NMPAKTUYECKUX
YMEHUH CTYIECHTOB;

- yrayOJieHHue U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHUE YMEHHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHUATIBHYIO JTUTEPATYPY;

- pa3BUTHUE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aliy;

- pa3BUTHUE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYILECTBIATHCS MHAUBUIYAIBHO WU TPYIIaMU CTY-
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JICHTOB B 3aBUCUMOCTH OT II€JIH, 00beMa, YPOBHS CIIO)KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorusa opraHu3any CaMOCTOSITEIbHON pabOTHI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WJIM CMEUIaHHOH (hopme.

CTyneHTbl JOJDKHBI HMOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKPEIJICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHMHU, BHIPAOOTKE €AMHCTBA B3IJIAJO0B HA
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPEIEICHHBIX HaBbIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPATYpHI.

9.5 MeToauuecKkue YKazaHus 1Jid Oﬁy‘lalOHII/IXCH M0 OCBOCHHIO TUCHHUILIMHBI

[Tpu M3y4eHun AUCHUILTHHBI 00YYarONUMCS 11eJIeCO00pa3HO BBITOIHSATH CICIYIOIIUE pe-
KOMCHOaInuu:

1. U3yueHne yueOHOM TUCIUILIMHBI JODKHO BECTHCHh CUCTEMATHYCCKH.

2. Ilocne u3yyeHUs: KaKOTro-JIM00 paszzena Mo y4eOHUKY WM KOHCIIEKTHBIM MaTepuaiam
PEKOMEHJIYeTCsI 110 MaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMHUHBI, OTIPEICIICHHUS, TIOHITUS pa3/ie-
na.

3. Ocoboe BHUMaHHUE CIICAYET YACTUTh BHITIOJHCHUIO OTYETOB MO MPAKTUYCCKUM 3aHSTH-
AM 1 UHANBUAYAJIbHBIM KOMIUICKCHBIM 3aJaHHUAM Ha CaMOCTOATCIbHYIO pa60Ty.

4. Best TeMaTka BOMPOCOB, H3y4aeMbIX CAMOCTOSITENILHO, 331a€TCS Ha JICKIMX TPEro-
naBaTesieM. MM e aroTcs UCTOYHMKY (B NIEPBYIO OY€pe/lb BHOBb M3/AHHBIE B EPUOANUECKON
HAYYHO JuTeparype) uist 0ojiee AeTalbHOTO OHMMAaHHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Ipu camocTosATensHOM TPOPabOTKE Kypca 00ydaromuecs T0JKHBIL:

- IPOCMATPHUBATh OCHOBHBIC ONIPEICIICHHS U (DaKThI;

- IHOBTOPUTH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKOMOHHOM 3aHATHU MaTCpral U AOIIOJHHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 110 JAHHOM TEME JIUTepaTyphl,

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TEC3UCHI, aHHOTALIUN U KOHCIICKThI
HanboJiee BAXKHBIX MOMEHTOB;

- CaMOCTOATCIIBHO BBIIIOJHATD 3alaHUA, AHAJIOTHYHBIC NIPEAJIaraCMbIM Ha 3aHATUAX

- HCTIOJIB30BATh JJIsl CAMOTIPOBEPKU MaTepHaibl OHA OIICHOUHBIX CPEJICTB.

10 Onmncanne MaTepuaJbHO-TEXHHYECKOI0 o0ecnedeHHs, He00X0MMOr0 /sl 0Cy-
IIeCTBJICHHUA 00pPa30BaTEJBLHOIO POLECCa 10 AUCHHUILINHE (MOLYJIIO)

10.1 YueOHo-s1a00paTopHoe 000pya0BaHUE
OtcyrcTBYyeT
10.2 TexHuueckue U JIeKTPOHHBIE CPEACTBA 00y4eHHS

Jinst peaym3aiy MPOrpaMMbl AUCLMILIAHBL «DPU3N4YECKHE OCHOBBI TEOPUH TOPEHMS» HUC-
THOJIB3YETCS] MaTePUATFHO-TEXHUYECKOE 00eCIeueHHEe, TIepeUrCIICHHOE B TabnmIIe 6.

Tabmuna 6 — MaTepraabHO-TEXHHUECKOE 00eCIIeueHUE TUCITUTUTHHBI

HanmenoBanue aynuropun | HMcnonbs3yemoe
Aynuropus Hasznauenue obopynoBaHus
(;raboparopun) obopynoBaHue
IIpoBenenue 3aHATHH € TO-
Crnennanu3upoBaHHas .
212/2 IIpoektop MOILBIO  MYJBTUMEIUIHBIX
aynutopus kadeaper TOVY CpecT
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11 HHbIe cBeaeHus

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 HUHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIUMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0OPOBBS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOyYaroOIIMMUCS, TaK U B OTAEIBHBIX
rpynnax. [Ipennonaratorcs cenuaibHble YCIOBHS AJIS OJIy4YeHUs: 00pa3oBaHus 00y4aromuMu-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii coctaB 3HAKOMUTCSI C MCUXOJI0r0-(hU3HOIOrHUECKUMHU
0COOEHHOCTAMH 00YYarOMIMUXCsl MHBAIUAOB M JIMI[ C OFPAaHHYECHHBIMH BO3MOXKHOCTSIMH 3710pPO-
Bbs, UHJIMBUyaJbHBIMUA MPOTpaMMaMH peadMIUTalui WHBATUAOB (mpu Hanuyuu). Ilpu Heoo-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTENbHAS MOAJIEpKKa IIPENnogaBaHusl ThIOTOPAMHU, IICHXO-
JIoraMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMYeCKUMU pekoMeHaanusiMu MunoOpaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEeIoaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHBHBIC U Pe-
(iiekcuBHBIE METOIBI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOH peaOuINTaluy C HENbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJICHUH IMOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH € IPYrUMH CTYJIE€H-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOro KIMMarta B cTyJaeHuecko rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUETOM MPEJOCTABICHUS MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C MCHOJB30BAaHUEM CIEUHMAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucruiuinabl gunamMu ¢ OB3 ocyiiecTBiseTcss ¢ UCHOIb30BAaHUEM CPEICTB
0o0ydeHusl 00ILEro M CrenraibHOro0 Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTHBHOI'O HCIOJIB30-
BaHUs1). MarepualibHO-TEXHUYECKOe oOecliedeHne npeaycMaTpruBaeT MpUCIocoOIeHHe ayauTo-
puii k Hyxaam jmi ¢ OB3.

dopma npoBeACHUS aTTECTAIMK JJISl CTYACHTOB-UHBAINI0B YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX TCUX0(pu3ndeckux ocooennocren. s crynenroB ¢ OB3 npenycmarpuBaer-
csl 1ocTymnHas (GopMa mpeloCTaBlIeHUs 3aJaHIil OLIEHOYHBIX CPEACTB, 8 UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOH ¢opMme (Ui IHIl C HapyIIEHUSIMH OIOPHO-
JIBUTaTEIBHOTO anmnapara);

- B IIeYaTHOM (popMe WK NIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3peHus);

- METOJIOM UTEHUSI aCCUCTEHTOM 3a/1aHUs BCIYX (JUIs1 JIUL[ C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BONPOCHL. JIJi TaKUX CTYIEHTOB IpeaycMaTpUBaeTCs JOCTYMHAasl popma MpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare wiM HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIs JIUL C HapyIlIEHUsI-
MU CIIyXa, peun);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIMII ¢ HAPYIIEHUSIMU ONOPHO-ABUTaTEIbHOIO aniapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHHSI, ONOPHO-IBUTATEILHOTO allapara).

ITpu HE0OX0qUMOCTH AJIs1 00YUAIOIIMXCS ¢ MHBAJIMIHOCTBIO MPOLEAypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Pu3nuecKue 0CHOBBI TCOPHUHU T'OPECHUSD)

Hanpanenune noaroToBku

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hanpasnennocts (npoduis) oOpazoBarenbHON Mpo-  TerioBble AIEKTPUUYECKUE CTAaHIIUU

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs Ounas gopma
Texuonorust 00y4eHus Tpanunuonnas
Kypc Cemectp TpynoemMKoCTb, 3.€.
1 2 4

Bun npomexyTo4HON aTTecTaluu

O6ecneunBaroiiee mMoApa3acieHue

DK3aMeH

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 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC KOM-
NCTCHI NN

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Inanupyemble pe3yiabTaThl
00ydeHUs IO TUCITUILTNHE

O6menpodeccrnoHanbHbIE

OIIK-3 CnocobeH neMoH-
CTpUPOBATh  MPUMEHEHHUE
OCHOBHBIX CIIOCOOOB IOy~
4yeHus,  npeoOpa3oBaHus,
TPAHCIIOPTa M HCIIOJIb30Ba-
HHUS TCIIOThI B TEILIOTEX-
HUYECKUX YCTAaHOBKax |
CHCTEMAX

OIIK-3.1 3HaeT OCHOBHEIE 3a-
KOHBI JIBMJKEHHS JKHIKOCTH U
raza, OCHOBBI THAPOTa3oirHa-
MHUKH, OCHOBHBIC 3aKOHBI TEp-
MOJMHAMUKH W TEPMOJIMHAMH-

YeCcKHue COOTHOIIIEHUS
OIIK-3.2 VYmeer mnOpoBOAHUTH
pacyeTsl TEIUIOTEXHUYECKUX

YCTaHOBOK M CHCTEM, TEPMOJIH-
HAMHYECKUX MPOIECCOB, LHUK-
JOB W WX  IIOKa3arene
OIIK-3.3 Brnageer HaBbIKaMH
NPUMEHEHHS  TEOPETHYECKUX
3HAaHUH JUIS pEmIeHHs MPaKTH-
YeCKUX 3a/1a4 IOJIyYeHUs, Ipe-
oOpa3oBaHMs, TpaHCIOpTa H
UCTIOJIb30BAaHUS TEIJIOTHI B TEI-
JOTEXHUYECKUX YCTAHOBKAX W
cucTeMax

3HaeT OCHOBHBEIC 3aKOHBI JIBH-
JKEHHUS KUIKOCTH M ra3a, OCHO-
Bbl THJIPOTra3oAMHAMHUKH, OC-
HOBHBIE 3aKOHBl TEPMOJHMHA-
MHUKA U TEPMOJUHAMUYECKHUE
COOTHOIIICHHUS

YMeeT MNpoBOIUTH PacyeThbl
TEIVIOTEXHUYECKUX YCTAaHOBOK
U CHUCTEM, TEepMOJMHAMUYE-
CKHUX IPOLIECCOB, IUKIOB U UX
Mokazateinei

Brnaneer HaBblkamMu THpUMEHE-
HUS TEOPETUYECKUX 3HAHUM
JUIl  PELICHUS NPAKTHUYECKUX
3aa4 TMOJTY4YeHHs], MpeoOpas3o-
BaHUs, TPAHCIIOPTAa W HMCIOJIb-
30BaHMS TEIUIOTHI B TEIJIOTEX-
HUYECKUX YCTAHOBKAX W CH-
cTeMax

[IpoBenenne KOHTPOJIS TEKYLIEH YCIEBAEMOCTH MO3BOJISIET ONPENEIUTh CTEIEHb YCBOE-
HUS CTYICHTaMH Y4eOHOT0 MaTepuala u CTUMYJIUPYET PUTMUYHOCTh Y4EOHOU IeATeTbHOCTH.

[To naHHOW MUCHUIUIMHE TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS B JOPME OIICH-
KU 3HaHHUI, B COOTBETCTBHUH C TAOJIHIEH 2.

Tabmuua 2 — [Taciopt ¢oHa OIIEHOUHBIX CPEICTB

KonTposmpyembie dopMmupyemasi HaumenoBanue IMoka3zaTenu oueHKH
pasaeJsbl (TeMbl) IMC- | KOMIIETEHIHMS | OLEHOYHOIO Cpeia-
HMILTHHBI cTBa
Bce pa3znensr OIIK-3 OnopHbIi KOH- - ONTUMAaJIbHBI 00BEM TeK-

CIIEKT JICKIINH

cra (He Oosnee OJHON TpeTu
OpUTHMHAJIA);

- JIOTUYECKOE MOCTPOCHHUE U
CBSI3HOCTB TEKCTA;

- MOJIHOTa/ TIyOMHA H3JI0-
KEHHUsl Marepuana (Halaudue
KITIOYEBBIX MOJIOKEHHUH,
MbICIIeN);

- BH3yanuzauus uHpopmMa-
UM KaK pe3ysbTar ee oopa-
0OTKM  (TAaOJMIBI, CXEMBI,
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pHCYHKI);
- odopmieHnue (akKypar-
HOCTh, COOJIOJICHHE CTPYK-
TYpBl OPUTHUHAJIA).

Bce paznensi

OIIK-3

3aiauyu npakTuye-
CKUX 3aHATUH

- CIOCOOHOCTH aHAIU3UPO-
BaTh M 0000maTe HHpOpMa-
LU0,

- CHOCOOHOCTh CHHTE3UPO-
BaTh HOBYIO HMH(OPMALIHIO;

- CHOCOOHOCTH JeliaTh 000cC-
HOBaHHBIC BBIBOJBI HA OCHO-
BE HHTEpIpEeTanuu HHPOP-
MalliH, pa3bsICHCHUS;

- YCTaHOBJICHHE TPUYHHHO-
CIICACTBEHHBIX CBS3€H, BEI-
SIBJICHHE 3aKOHOMEPHOCTH.

Bce paznenbl

OIIK-3

KoHntponbnas
pabora

I/IcqeanIBanmee H3JI0KEC-
HHUC N3YYCHHOI'O MaTcpurajia.
ITonHoe BBINOJIHEHUE BCEX
3aaa4

Bce pazgensl OIIK-3

DK3aMeH

HcuepnsiBaroniee  u3j0xKe-
HUE M3YyYCHHOI'0 MaTepuaa.
IlonHOE BBIIIOJHEHHE BCEX
3a1a4

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

BAHHMSA KOMIIETEHIMH

MGTO)II/ILICCKI/IG MaTCpHraJibl, OIMMPEACIIAOINE NPOUCAYPbI OLICHUBAHUA 3HaHHﬁ, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABJICHBI B BUAC TEXHOJIOTHISCKOM KapTbl JUCLIU-

TUTHHEI (Tabnuia 3).

Tabnuna 3 — TexHojoruueckas Kapra

HaunmenoBanue | Cpoxu BpmoJ- | Ilkasa one- Kpurepun onenuBanns
OLICHOYHOI' 0 HEHU HUBaHUA
cpeacrsa
2 cemecTp
IIpomexyTounas arrectanus B popme «IK3aMeH»
OnopHblid  KOH- B teuenune 10 6ammoB | 30 0amIioB - CTYIEHT IIOJHOCTBIO
CIIEKT JIEKIUI cemecTpa ITOATOTOBHII KOHCIIEKT JIEKIIUH.

AxxypaTtHO odopMIIeHO TpadudecKas U
TEKCTOBBIE YaCTH KOHCIIEKTA.

24 0Oamna — CTYOEHT HOJTHOCTBIO
IIOATOTOBHI KOHCIEKT JeKiui. EcTb
3aMeyaHus K 0(OpMIIEHHIO
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rpadU4ecKOi M TEKCTOBOM 4YacTAM
KOHCIIEKTA.

18 OamtoB — KoHCHeKT He ITOJIHBIN
(orcyrcTBYIOT HEe Oosiee 1 nekmum).
HeoOpexuoe obopMieHrne KOHCIIEKTA.
12 6amnoB— B KOHCIIEKTE OTCYTCTBYIOT
2 nexnuu. HeOpexHoe odopmiieHue
KOHCIIEKTA.

0 GamioB — OTCyTCTBYeT Oojee 2-x
JIEKIHAH.

3agaun  MpaKkTH-
YeCKUX 3aHIATUH

B Teuenue
cemecTpa

10 GaiutoB

40 OamnoB- 3amaHWe 1O pabore
BBIIIOJJTHEHO B MOJHOM  OoObeMe.
CryneHt TOYHO OTBETHUII Ha
KOHTPOJIbHBIE ~ BOIIPOCHI,  CBOOOJIHO
OpUEHTUPYETCSI B  TMPEIJIOKCHHOM
peleHum, MOJXKET ero
Moau(HUIMpOBaTh TPH  U3MCHEHUU
ycrnoBusi 3aaaud. OTYeT BBINOJIHEH
aKKypaTHO ¥ B COOTBETCTBUU C
MpeIbABISIEMbIMUA TPEOOBAHUSIMHU.

30 OamwioB- 3amanme 10 padote
BBIIIOJTHEHO B TMOJHOM  oObeMe.
CTyIeHT OTBETHJ Ha TEOPETUYCCKUE
BONIPOCHI,  WCIBITHIBag  HEOONIbIINE
3arpynHeHus. KadectBo odopmiieHus
oryeta K paboTe HE MOJHOCTHIO
COOTBETCTBYET TPEOOBAHMIM

20 OawioB- CTYIEHT MPaBHIBHO
BBIIIOJHUJI ~ 33JaHue K  pabote.
CocTtaBusl OTYET B YCTAHOBJICHHOM
dbopwme, MPEACTaBUII perieHus
OOJBIINHCTBA 3aJlaHuH,
MpeayCMOTpeHHBIX B pabote. CTymeHT
HE MOXET IMIOJHOCThI0 OOBSCHUTH
MOJTYYEHHBIC PE3YIIbTATHI.

0 6amnoB - CTYACHT HE BBHIMOTHUI BCE
3amanusi  paboOThl W HE  MOXKET
00BSACHUTH MOTYyYCHHBIE PE3YIIbTATHI.

KoHnTtponbHas
paborta

16 nenens

30 GamtoB

40 GamioB - CTYIEHT MPaBWIBHO BBI-
noiaHua 3ananue. [lokasan oTiauyHbIE
BIQ/ICHUS HaBBIKAMU MPUMEHEHHsSI T0-
Jy4ECHHBIX 3HAHWM UM yMEHUH IIpU pe-
IeHnH TPOodECCHOHANBHBIX 3a7ad B
paMKax YCBOCHHOTO Y4eOHOTO MaTepw-
ana. OTBETHII HA BCE JIOMOJIHUTEIbHBIE
BOIIPOCHI Ha 3aIIHTE.

30 GayIoB - CTYACHT BBIOJIHWI 3a/1a-
HUE C HEOONBIIUMH HETOYHOCTSIMHU.
[Tokazan xopolive BiIaJeHUS HaBBIKA-
MU TIPUMEHEHUS ITOJYYCHHBIX 3HAHUN
U yYMEHUU TpHU peleHuu Mpodeccro-
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HATBHBIX 33/1a4 B paMKaX YCBOCHHOTO
yaeOHoro wmatepuana. OTBeTHI Ha
OOJBIIMHCTBO JIOTIOJTHUTEIBHBIX BO-
IIPOCOB Ha 3allUTE.

20 6amIoB - CTYIEHT BBIMOJHUI 3a/1a-
HUE C CYLIECTBEHHBIMU HETOYHOCTSMHU.
[Tokazan ynoBIETBOPUTEIHHOE Biaje-
HUE HaBBIKAMH MPUMEHEHHS IMOIY4EH-
HBIX 3HAHWA WM YMEHHU IPU PELICHUU
npodeccHoHaNbHBIX 337a4 B paMKax
YCBOEHHOTO yueOHOoro marepuaina. [lpu
OTBETaxX Ha JOMOJHUTEJIbHbBIE BOIPOCHI
Ha 3aMTe OBUIO JOMYIEHO MHOTO HE-
TOYHOCTEH.

0 GamIoB - MpU BBHINOJIHEHUU 3aJaHUS
CTYIEHT MPOJEMOHCTPUPOBAT HEIO-
CTaTOYHBIA YPOBEHb BJIAJICHUS HABBI-
KaMH TIPUMCHCHHSI TTOJIVUCHHBIX 3Ha-
HUW U YMEHU# NpH peuieHuu mnpodec-
CHOHAJIFHBIX 3a/lad B PaMKax YCBOECH-
HOTO yuebHoro marepuana. [Ipu orBe-
Tax Ha JOMOJHUTEIBHBIE BOIMPOCH Ha
3aIuTe OBLIO

JIOTTYIIIEHO MHOXKECTBO HETOUHOCTEH.

JK3aMeH:

Ha »k3ameHanuoH-
HOU ceccun

Bompoc —
OILICHUBAHNEC
YpPOBHSI  YCBOECH-
HBIX 3HAaHUH

25 0amnoB

20 6a/mIoB - CTYIEHT NMPAaBHIBLHO OTBE-
TUJI Ha TEOPETUYECKUI BOIpoC Ouiera.
[Tokazan oTiMYHBIE 3HAHUS B paMKax
YCBOGHHOTO ydeOHoro matepuana. Ot-
BETWJI HA BCE JOTOJHUTEIBHBIE BOIPO-
CBL

15 GamioB - cTYIEHT OTBETHJI Ha TE€O-
peTHuecKkuil Bompoc Ouiiera ¢ HeOOIb-
MMH HETOYHOCTSIMU. [lokazan xopo-
M€ 3HAaHUA B pPaMKax YCBOEHHOI'O
yaeOHoro wmarepuana. OTBeTW Ha
OOJBIIMHCTBO JOTOJTHUTEIBHBIX BO-
MIPOCOB.

10 GamioB - cTYIEHT OTBETHJ Ha TEO-
pEeTHUYECKU BOIpOC Ouiera ¢ cylie-
CTBEHHBIMU HeTOYHOCTsMHU. [lokazan
YIOBIIETBOPUTEIHHBIC 3HAHUS B paMKax
YCBOGHHOTO ydueOHOro matepuana. [Ipu
OTBETaxX Ha JOTMOJIHUTEIbHBIE BOIPOCHI
OBLTO TOMYIIEHO MHOTO HETOYHOCTEH.
0 GamnoB - npu OTBETE HA TEOPETHYE-
CKMIi BOMpPOC OWJeTa CTYIEHT MpOoje-
MOHCTPHPOBAJl HEIOCTATOYHBIA YPO-
BeHb 3HaHWM. [Ipum oTBeTax Ha AOMOJI-
HUTEJBHBIE BOMPOCH OBLIO JOMYIIEHO
MHOECTBO HEMPABUIbHBIX OTBETOB.

Ha »sk3amMeHanuoH-

15 GamioB - CTyIEHT MpPaBUIBHO BbI-
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HOIl ceccuu

3anaya —
OLICHHUBaHUE
YPOBHSI  YCBOEH-
HBIX YMEHUH

25 GamioB

MOJIHWJI TIPaKTUYECKOe 3aJaHue Ouiie-
ta. [loka3an OTIMYHBIE YMEHHS B paM-
Kax OCBOCHHOI'0 y4eOHOro marepuaa.
OTBeTun Ha BCE JOMOJHUTEIbHBIE BO-
MPOCHL.

10 GamioB - CTYIEHT BBIOJHMI IMPaK-
THYECKOE 3ajaHue Owmsera ¢ HeOOJIb-
muMH HeTtouHocTsaMHu. [lokazan xopo-
e yMEHHs B paMKaX OCBOECHHOTO
yueOHOoro wmarepuana. OTBeTHJI Ha
OOJIBIIMHCTBO JIOTOJIHUTEIBHBIX BO-
MIPOCOB.

5 6aJuIoB - CTYJIEHT BBHITIOJIHWI ITPAKTH-
YecKoe 3ajJlaHue OujeTa C CYIECTBEH-
HbIMH HeTouHOcTsiMH. [lokazanm ymo-
BJICTBOPUTENIbHBIE YMEHHUS B paMKax
OCBOEHHOT0 yueOHoro marepuana. [Ipu
OTBETax Ha JOMOJHUTEIbHBIE BOIPOCHI
OBLIO IOMYIIEHO MHOTO HETOYHOCTEH.
0 6aynnoB - TpU BHINOJHEHUH MPAKTU-
YeCcKOro 3a/laHus OuiieTa CTYACHT Ipo-
JEMOHCTPHUPOBAI HEIOCTATOUHBIN ypoO-
BeHb yMeHwuil. [Ipu oTBerax Ha momoi-
HUTEJIbHBIE BOMPOCHI OBLIO JOMYIIEHO
MHO>KECTBO HETIPaBUJIbHBIX OTBETOB.

HUTOIO:

100 6a10B

Kpurtepuu onieHKH pe3y/IbTaTOB 00y4eHHs 10 JTHCHUILINHE:

0 — 64 % oT MakcuManbHO BO3MOKHOIM CyMMBI 0aJIJIOB — «HEYAOBIETBOPUTEIBHO» (HEIOCTA-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIMH O JUCIUTUIAHE);

65 — 74 % 0T MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJJOBJIETBOPUTEIBHOY (TIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);
75 — 84 % oT MakcUMaJbHO BO3MOKHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHI (MaKCHMaIIb-

HBII) YPOBEHB)

3a)1am/m AJIS TEKYIIEro KOHTPOJIA 10 TUCHUIIJIMHE

Ilpumep 3a0anus na KOHMPOILHYIO padomy

WcxonHble naHHbIe
1. OmpenenuTh TeopeTHYecKoe HEOOXOIUMOE U JECUCTBUTEIHHOE KOJIUYECTBO BO3AyXa IS

CropaHus KepOCHHA CIIEIYIONIEro 3JeMeHTapHoro cocrasa: S’ =0,05%; CP=85%;

HP=14,9%; N"=0,05%. Ko>pdurment u36bITka Bo3ayXxa npuHaTh o=1,3.

2. OmnpejieNuTh HTANBIIHIO IPOIYKTOB CrOPAHUs HA BBIXOJIE M3 Tonku 1M mpupoaHoro ra-
3a crneayromero cocraBa: C0O2=0,5%; CH4=97,9%; N2>=1,2%; C2He=0,5%; C3Hs=0,2%;
C4H10=0,1%. Koaddunuent u3bdbiTka Bo3ayxa npunsate a=1,12. Temneparypa razoB Ha
BbIXOJIe 13 Tonku tr=1000°C
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3. Omnpenenuth 00bEM CYXUX T'a30B U 00BEM BOJISHBIX MAPOB MPH CrOPAHHU TOILIMBA Clie-
nyromero cocraBa: W'=13%; AP=10,4%; s’ =0,6%; C'=67,9%; H"=4,8%; NP=1,9%;
0"=1,4%. Ko>pduiuent u30bITKa Bo3ayXa IpUHATH a=1,3.

4. OmnpenenuTh OPraHUYECKHH COCTaB TOIUIMBA IO 33JaHHOMY COCTaBy paOoyeil MacChl:
WP=6%, AP=10,3%; =0,4%; C"=73,2%; H"=3,9%; N"=1,8%; O"=4,4%.

5. OmnpenenuTh TEMIOBOM SKBUBAJICHT CApaTOBCKOTO MPHPOIHOTO ra3a, UMEIoLel COCTaB:
N=3,3%; C2Hs=1,2%; C3Hs=0,7%; C4H10=0,4%; CsH12=0,2%; CO2=0,2%; CH4=94%.

33}13]—[1/[5[ AJIs1 HpOMe)l(yTO‘IHOﬁ aTrecranumn

Konmponsnsie eonpocwt K IK3ameHy
1 TonnuBHO-?HEPTUTHYECKUIN OajlaHC U TEHACHUUM PA3BUTUSA SHEPreTHMKH B MHUPE U B
Poccun
2 DHepreTUYecKoe TOIUIMBO U €r0 BHIbI
3 Teepaoe TorumBo. HedTh 1 mpupoaHbIii ras.
4 Brna)xHOCTb TOIUIMBA.
7 CocraB u coiepaHiue MUHEPAJIbHbBIX IPUMECEH.
8 30/1bHOCTD TOIJIMBA.
9 CaoiicTBa 306! TOILJIUBA.
10 BbIxox j1eTyuux BELIECTB U CBOMCTBA KOKCOBOI'O OCTaTKa.
11 IpomeiuieHHast KJaccuUKanys TBEPAOTO TOILTUBA
12 TlepepaboTKa TBEpAOTO TOILIMBA.
13 V3meneHne kayecTBa TBEPAOTO TOIUIMBA MPH JUTUTEITHBHOM XPaHEHHH.
14 I'panynomeTpudecKkuii COCTaB U KPYIHOCTb I1OMOJIA.
15 IlpenBapurenbHasi NOArOTOBKA TBEPJOTO TOIUIMBA.
16 OGopynoBaHue U CUCTEMBI MBUICTIPUTOTOBICHUS.
17 Ilepepabotka HedTH. CBOICTBa Ma3zyTa
18 I'az000pa3HoOE TOITUBO
19 CnoeBoe cxxuranue.
20 dakenbHOE CKUTAHUE.
21 BuxpeBble TONKH.
22 BrIcOKOTEMIIEpaTypHOE BUXPEBOE CKUTAHHE.
23 HuskoremnepaTypHOE BUXPEBOE CXKUTaHHE.
24 MexaHn3M TOpEHUs Tra3a, KHUJIKOTO M TBEPIOTO TOTUIHBA.
25 T'openku Al CKUTAHUS Ta3a, X Ha3HAYCHHE, KITacCU(pHUKAIIHS.
26 CxeMBbI paciblICHUS )KUKOTO TOTIIIHBA.
27 MazytHble (pOpCYHKH.

3aoauu K IK3ameny

3agauyal OnpenenuTh HU3IIYIO U BBICHIYIO TEIUIOTY CrOpaHMs MPUPOJHOIO CapaTOBCKOTrO rasa,
umeroriero cienyromuii cocraB: COz = 0,2%, CH4 = 90%, CoHs = 2%, CsHg = 0,8%, CsHio =
0,2%, CsH12 = 0,2%, N2 = 6,6%.

3anaua 2 Onpenenutb 00bEM MPOTYKTOB MOJTHOTO CTOPAHUS HA BBIXOJI€ U3 TOMKH, MOTYIaeMbIX
1pu cropanuu 1 M npupoaHoro raza cocraBa: CO2 = 0,2%, CH4 = 90%, C2Hs = 4%, C3Hg = 3%,
N2 =2,8%. Koaddurment nzopiTka Bo3ayxa B TONKE 0:=1,2.

3agauya 3 Onpenenuts 00beM ABIMOBBIX ra30B U cogepxanne CO2 SOz B HUX, TOTy4aeMbIX MU

nonHOM cropanuu 1 xr Gyporo yrms cocraBa: CP = 40%, HP=3%, N° = 1%, O = 8%, s"=
1,5%, AP = 31,5%, WP= 15%. KoaddunmenT n3dpiTKka Bo3ayxa B Tonke o=1,2.
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3angauya 4 OnpenenuTh TEIIOTY CrOPaHUs HU3IIYI0 pabodeil Macchl 1 00beM BO3yXa, HEOOXO-
JUMOTO ISl CKUTaHMsl 1 KT TOIIMBA CJIEAYIOIIEro 3JIEMEHTapHOI0 COCTaBa, 3a/IaHHOT0 ToproYeit
maccoit: C'' = 93,5%, H" =1,8%, N" = 1,0%, O" = 1,7%, s | = 2%, AP=13,3%, W = 5%.

3apava 5 TommBo 3a1aHO AJIEMEHTApPHBIM COCTABOM Troprodeii Macchl. Onpeaenuts Kodhduim-

eHT mepecueTa Ha pabouylo MacCy, ecild M3BECTHBI cliemytomue Benmunnsr: AP= 18,2%, WP =
32%.



