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1. HEJIX OCBOEHUA

1.1 | Henp aucuummuHel: GOpMUPOBaHKE 3HAHHUN B OOJIACTH MUCIIOIB30BaHMUs BTOPUIHBIX SHEPTOPECYPCOB U 00yUeHHE
3¢ GeKTUBHOMY BOBJICUEHHIO UX SHEPreTUYECKOTO MOTEHIMAJa B TEXHOJIOTHUYECKYIO CXeMY MPeINpUsITHIH.

1.2 3anaq1/1 U3YYCHUS TUCHUIIINHBI: U3YUCHUE COCTOSIHUA U MEPCIEKTUB NCTIOJIb30BAHUA BTOPUYHBIX JHEPIE€TUICCKUX
PECYPCOB K BOSMOKHOCTDb UX BOBJICYHECHHA B CTPYKTYPY TOINIMBHO-OHEPI€CTUYECKOTI'0O KOMIIJIEKCa P(D, a TaK)KC U3YYCHUEC
KOHCprKLII/Iﬁ YCTaHOBOK 1 YCTpOﬁCTB JJI YTUIIM3allu BTOPHYHBIX SHCPICTUYCCKUX PECYPCOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.05

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |T'mppora3onuHamuka

2.1.2 | Bo3ayxonoaroroBka

2.1.3 | OcHOBHI TpaHC(OPMALIHH TETUIOTHI

2.1.4 |Har"erarenu ¥ TEILIOBBIE JBUTATEIN

2.1.5 TexHoIOTHs MOATOTOBKY BOJBI M TOIIMBA Ha 00BeKTax TCIIOOHCPTECTUKHU

2.1.6 | Merpoiorus, cepTU(GHKAIMS U TEXHIIECKHE H3MEPCHUS

2.1.7 | YdeOHas mpakTHKa

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoIee:

2.2.1 | TexHonoru4yeckue SHEPrOHOCUTENN NPEAIIPUATUI

2.2.2 | DHeprocOepexeHue B TEMIIOIHEPTETUKE U TEIIOTEXHOIOTUI

2.2.3 | OnextpocHabxeHHe U 000PyIOBaHNE IPOMBIIIICHHBIX TPEAIPHATHIH

2.2.4 |IIpenguruioMHast mpaKTHKa

2.2.5 |IoaroroBka K MpoIeaype 3aIUThI U 3aIUTa BEITYCKHOW KBATN(UKAITMOHHON pabOTEI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-3: Cnioco6eH IKCIIyaTHPOBATH 00beKTHI MPO(ecCHOHATHHOM AesITeIbHOCTH, B TOM YHCJI€ TEIVIOBbIE KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIAbI U TEMJIOBBIE CETH, a TAKHKE TelUIOMeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

3HaThb:

TIK-3-31 meronuku onpeaeneHus IOTEHIUAIBHBIX U BO3MOXHBIX BTOPUYHBIX SHEPIEeTUUECKUX PECYPCOB B OCHOBHBIX
TEXHOJIOTUYECKUX Mpolieccax, KOHCTPYKIMH CUCTEM U YCTPOICTB yTHIIM3alUU BTOPHYHBIX SHEPIeTHUECKUX PECYPCOB

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPHMEHEHHe OCHOBHBIX CIIOCO00B MOJIy4eHHs1, TPeodpa3oBaHus, TPAHCIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

3HaTh:

OIIK-3-31 BOIpOCHI SKOIOTHUECKOH 6€30IIaCHOCTH M COXPAHEHUS OKPYXKAIOIIEH CpeIb

ITK-3: Cioco6eH KCITyaTHPOBATH 00beKTHI MPO(eCCHOHATBHOI 1eSITETLHOCTH, B TOM YHCJIE TEIUIOBbIE KOTJIBI HA
TBEPAOM, ’KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEIUIOBBIE CETH, a4 TAKIKE TeMJIOMeXaHHIeCcKoe
000py10BaHUE TEMVIOBbIX CTAHIUIA

Ymern:

ITK-3-Y1 npoBOIUTE pacyeThl MPOLECCOB U alIIapaTOB 00CCICYNBAIOIIIX PEATN3AIMIO BEIIBICHHBIX PE3EPBOB SHEPTOPECYPCOB

OIIK-3: CnocoGeH 1eMOHCTPUPOBATHL IPUMEHEHHe OCHOBHBIX CIIOCO00B I0JIy4eHHsl, NPe0dpa3oBaHusl, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEILI0ThI B TEINIOTEXHUYECKHX YCTAHOBKAX H CHCTeMax

Ymerb:

OIIK-3-Y1 npoBoanTh aHAJIN3 BTOPUYHBIX SJHEPTOPECYPCOB, UMEIOIINXCS HA TEIUIOBOM 3JIEKTPOCTAHIINH; IPUMEHSTh METO/IbI 1
MIPUEMBbI YBETTHUEHHS YHEPTOdIPPEKTUBHOCTH UMEIOIINXCSI BTOPUYHBIX SHEPTOPECYPCOB

IIK-3: Cnoco0eH 3KCIIyaTHPOBATh 00bEKThI NPO(EeCCHOHANBHOM AeSITeJbHOCTH, B TOM YHCJIe TeILIOBbIE KOTJIbI HA
TBEPAOM, ’KHAKOM H ra3000pa3HoM TOILUIMBeE; TPYOONPOBO/ALI H TENJIOBBIE CETH, 2 TAKIKe TEIVIOMeXaHHYecKoe
00opynoBaHHe TEMIOBBIX CTAHIHUIA

Baagern:

IIK-3-B1 undopmanmeii 0 TeXHUYECKUX MapaMeTpax MpoLeccoB U 000PyA0BaHUS I pPealn3allui BEIIBICHHBIX PE3EPBOB
SKOHOMUH TOILTMBOIHEPTETHUECKHX PECYPCOB
HaBBIKAMH ITPOBEICHIS UCCIETOBAHUI B 00JIACTH SHEProCOCPEKEHIUS U CHIDKEHHUS BEIOPOCOB.




OIIK-3: CnocodeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

Baanernb:

OIIK-3-B1 HaBbIkamMu pacyera ornpejesieHne 00beMa BEIX0/Ia M YTHIIN3AIMHA BTOPUYHBIX SHEPTETHYECKUX PECYPCOB

9IEKTPOCTAHLUI
4. CTPYKTYPA U COAEP)KAHUE
Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jlnuteparypa | Illpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3L sieMble
KOMIeTeHIHii pecypcbl padoTsI
Paznen 1. Oomasn
HHPOPMALMS 0 BTOPUYHBIX
IHepropecypcax
1.1 OO01ue SHEPreTHIeCKUe 4 2 OIIK-3-31 ITIK- JI1.1 J11.2 KM1 Pl
otxonsl. Kitaccuduxanus 3-31 JI1.3J12.2
BTOPUYHBIX SHEPTOPECYPCOB J12.4 J12.6
10 BUIaM dHEpruu. Bujsl u 2.7
HaIIPABJICHUS MCIIOIb30BaHUS o1
BTOPUYHBIX SHEPTETHYECKUX
pecypcoB. /Jlex/
1.2 Pacuer sxoHOMHHM TOTUIMBA 4 4 OIIK-3-V1 JIT.1JI1.2 KM1 P1
MIPH UCIIOJIB30BAHUH OIIK-3-B1 TIK- JI1.3J12.2
BTOPUYHBIX 3-V1IIK-3-Bl JI2.6 J12.7
sHepropecypcos. /I1p/ 21
1.3 DKOJIOTHYECKHE TTPOOIJIEMBI 4 30 OIIK-3-31 JIT.1JI1.2 KM1 P1
TPaAUIIMOHHON SHEPTETUKHU. OIIK-3-V1 JI1.3J12.2
BosmosxxHocTH OIIK-3-B1 IIK- | JI2.4 J12.6
ucnoJib3oBanus BOP B 3-31 [IK-3-V1 2.7
MIPOMBIIIJIEHHOCTH. TIK-3-B1 21
SHEPreTUKe. DHEPreTudecKas
crparerus Poccuu.
Ucnonb3oanne BOP B mupe.
DKOJIOTHIECKHE TIPOOIIEMBI
rcnoib3oBaHus BOP.
[IepcniekTuBbI
ucnosb3oBanus BOP.
HHHOBaIIMOHHBIE TPOEKTHI IO
ucnojibp3oBanuio BOP B
mupe. /Cp/
Paznen 2. OGopynoBanue
A MCNOJIb30BAHUSA
BTOPHUYHBIX
JHepPropecypcos
2.1 YTunuzaoHHas yCTaHOBKA. 4 6 OIIK-3-31 JIT.1JI1.2 KM1
I'mybokast mepepaboTka OIIK-3-V1 JI1.3J12.2
TOPIOYMX BTOPHUYHBIX OIIK-3-B1 IIK- | JI2.4 J12.6
SHEPreTUYECKUX PECYPCOB. 3-31 [IK-3-V1 2.7
[Muponus. Koncrpykunn TIK-3-B1 21

ra30TeHepaTopPOB,
JIOCTOMHCTBA U HEIOCTATKH.
YTunuzauus
BBICOKOTEMIIEPATYPHBIX
TEIUIOBBIX BTOPUYHBIX
SHEPTEeTHYCCKHX PECYPCOB.
KoTaisI-yTumu3aTops! 1 ux
KinaccuuKanys. Y THIH3aus
HHU3KOTEMIICPATYPHBIX
TEIUIOBBIX BTOPHYHBIX
SHEPTEeTHIECKIX PECYPCOB.
PexynepaTtuBHble U
pereHepaTuBHbIC
TEIUIOyTHIIA3aTOPHI.
KoHTakTHBIE 1 KOHTAKTHO-
MTOBEPXHOCTHBIE
TEIIOYTHIN3aTOPhI. /JIek/




2.2 W3y4yeHue cxeM yTuiau3anuu 4 4 OIIK-3-31 JI1.1J11.2 KM1 P1
B BBICOKOTEMIIEPATYPHBIX U OIIK-3-V1 JI1.3J12.2
HU3KOTEMIIEPATYPHBIX OIIK-3-B1 IIK- | JI2.4 JI2.6
ycraHoBkax. /TIp/ 3-31 TIK-3-VY1 J2.7
[IK-3-B1 21
2.3 AHa’poOHOE U a3pobHOE 4 62 OIIK-3-31 JIT.1JI1.2 KM1 P1
cOpaxuBanue. [Toydenue OIIK-3-V1 JI1.3J12.1
Omora3a B METaHTEKaX. OIIK-3-B1 IIK- | JI2.2JI2.3
ITogroroBka k 3-31 [IK-3-V1 J12.4 J12.5
WCIIOJI30BaHUIO U XPAaHEHHE TIK-3-B1 JI2.6 JI2.7
Onorasza.XapaKTepUCTHKH 21
METOJIOB YTHJIU3AINHU TeIlIa B
MIPOMBIIIICHHOCTH.
YTumu3anusi BTOpUIHBIX
SHEPTETUIECKUX PECYPCOB
M30BITOYHOTO AAaBJICHUSI.
[MpuHIMT paboTH 1
OCHOBHBIE TEXHUIECKUE
napameTpsl
Typbozneranaepa. /Cp/
Pa3gen 3. lloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITUAM U
BBINOJIHSIEMBIM padoTam
3.1 O06beM yacoB 4 9 OIIK-3-31 JIT.1 JI1.2 KM1
CaMOCTOSTEIEHOW PaboThI Ha OIIK-3-V1 JI1.3J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 TIK- | JI2.2 J12.3
3-31 [IK-3-VY1 J12.4 J12.5
[IK-3-B1 JI2.6 JI2.7
€)!
32 O0BeM gacoB 4 18 OIIK-3-31 JIL.1J11.2 P1
CaMOCTOSATENbHOW pabOThHI HA OIIK-3-Y1 JI1.3J12.1
moaroToBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
3-31 TIK-3-VY1 J12.4J12.5
[K-3-Bl J12.6 J12.7
21
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM MepOTpUATHE WHAUKATOPBI Bompocs! a7 moArOTOBKH

KOMIIETEHIIUHN




KM1 3ager I1K-3-31;0I1K-3-31 | Bompocs! k 3aueTy

1. OO01Me PHEPreTUIECKUE OTXOIBI.
2. Krnaccudukanus BTOpHIHBIX SHEPTOPECYPCOB O BHIAM
SHEPIHH.
3. Bunpl u HanpaBlieHHs UCTIOJIb30BaHUS BTOPUYHBIX
SHEPTEeTHUYECKUX PECYPCOB.
4. DKOHOMHS TOIIMBA IIPU HCIIOJIB30BAHIH BTOPHYHBIX
SHEPreTHYECKUX PECyPCOB.
5. YTunusanyoHHas yCTaHOBKA.
6. I'myOokas mepepaboTKa TOPIOYNX BTOPHUYHBIX
SHEPreTHYECKUX PECyPCOB.
7. [Muponus.
8. KoHcTpykiuu razorenepaTopos, JOCTOMHCTBA U HEJOCTATKHU.
9. AHa’po0OHOE U a’3poOHOE cOpakMBaHUE.
10. INomyuenue Gmorasza B METaHTEKaXx.
11. IToaroroBka K MUCIOJIB30BAHHUIO M XPaHCHUE OHOTrasa.
12. VYTunn3anus BEICOKOTEMITEPATyPHBIX TEIIOBBIX BTOPHYHBIX
SHEPTeTHIECKHX PECYPCOB.
13. XapakTepUCTUKU METO/IOB YTWJIM3allUU TeIlla B
IIPOMBIIIJIEHHOCTH.
14. KoTiBI-yTHIIN3aTOPE! M UX KIacCH(UKamms.
15. Vrunuzanus HU3KOTEMIEPATYPHBIX TEIUIOBBIX BTOPUYHBIX
SHEPreTHYECKUX PECYPCOB.
16. PexynepaTuBHBIC U pereHepaTHBHBIC TEIUIOYTHIN3AaTOPEL.
17. KoHTakTHbBIE 1 KOHTAKTHO-IIOBEPXHOCTHBIE
TEIUIOYTHIIN3aTOPbI.
18. YTunuzanusi BTOPUUHBIX SHEPreTUUYECKUX PECYPCOB
M30BITOYHOTO JTaBJICHUS.
19. [puniun paboThl 1 OCHOBHBIE TEXHUYECKHE MapaMeTPhI
TypOoaeTaHaepa.
5.2. Ilepeuenn pa6oT, BeimoJiHsIeMbIx 0 aucuumiune (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedgepar, JIP, IIP u 1.11.)
Kox Hasparue [IpoBepsiembie
WHINKATOPBI Conep:xaHue pabOTHI
paboTsI paboTHI N
KOMIIETEeHIUH
P1 PT'P [K-3-Y 1;I1K-3- PT'P BeImosHs€TCS 1O BapuaHTaM B BUJE | TEOPETUYECKOTO BOIIPOCa U
B1;0IIK-3-Y1;0IIK |3agaum.
-3-Bl

ITpumeps! TeopeTHUeCKUil BOIPOCOB:

MunoBanuu no ucnons3zosanuo BOP

DKOJIOTHYeCKHEe BONPOCH HCIOIb30BaHUS BTOPHUHBIX 3HEPTOPECYPCOB
(Ha mpuMepe MPOU3BOACTBA HIIH MPEINPUITUSA)

ObopynoBanue (yCTaHOBKH) UcTIoNs30BaHNs BOP (Ha mpumepe
MPOU3BOICTBA WU MPEAIPUSITHS)

TemaTurka 3amaq:

Pacuer 6nora3oBoi yCTaHOBKH

Pacuer yrmin3annoHHOM ycTaHOBKU

Pacuer xonryecTBa SHEPTHU YTHIN3AIMOHHON TypOUHBI
PacueT 5KOHOMMY TOIUIMBA 3a CUET UCIOJIL30BaHus BOP

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

HpOBeI[CHI/IC 9K3aMCHa IO JUCHUIUIMHE HC TPEAYCMOTPCHO.

K OCJIAM UCIIOJIb30BAHUA BO300HOBIIIEMBIX HCTOYHHKOB OHEPru U MECTHBIX BUAOB TOIJINBA HE OTHOCATCA:
COKpaIl€Hue HOTpe6J’ICHI/I${ HEBO300HOBIIIEMBIX TOINIMBHO-OHEPI€CTUYECKUX PECYPCOB

Pa3BUTHUC TCXHOJIOTUN HETPAAUITUOHHBIX U BO300HOBIIIEMBIX HCTOYHHKOB OHCPTUn

obecneuenue ACHCHTPAIIN30BAHHBIX HOTpGGI/ITeHCﬁ 1 PETUOHOB C TAJIBHUM U CE30HHBIM 3aBO30M TOILINBA
CHMIKCHHUEC PACX0d0B HAa JAJIBHEIIPUBO3HOC TOTIJINBO

K BTOpUUYHBIM 3HEpropecypcamM OTHOCUTCS:

3NIEKTPOIHEPIUsl, BEIpaOaThIBaeMasi Ha AEKTPOCTAHIUAX

nap, BeIpabaThIBa€MBblil B KOTEJIBbHOM

nap, BeIpabateiBaeMbIit Ha TOL]

nap, oJIydaeMblid B BUJIE OTXO0B P MOKPOM TYLIEHUH KOKCa

BTOpI/I‘{HLIC OHEPTETHYCCKUEC PECYPCBI — 3TO!

TCII0TAa, OTpa6OTaBHIa$I B OCHOBHOM TCXHOJIOTHYCCKOM IIPOLCCCE

TCIJIOTA, OTpa6OTaBHIaH B OCHOBHOM TEXHOJOTHYCCKOM MPOLECCE, KOTOPAsA HE MOXKET OBITh MCIIOJIb30BaHa JJI HYXKI DOHEPTCTUKU
TEILUI0Ta, KOTOpast MOXKCT OBITh UCIIOJIb30BaHa JUIST HYXKL DHEPICTUKU




TCIJI0TA, OTpa6OTaBIHaH B OCHOBHOM TEXHOJOTMYCCKOM MPOLECCE, HO KOTOPAst MOXKET OBITH B JalbHEHIIIeM HCTI0Ib30BaHa
TEIJI0TA, HE ITOJIHOCTBIO 0Tpa6OTaBI.IIaH B OCHOBHOM TE€XHOJIOTHYCCKOM IIPOLICCCE

HenecoobpazHocTs 1 3PPEKTUBHOCTH HcTIONb30BaHusI BOP onpenensercs:

TEIUIOBOX MOLIHOCTBIO SHEPTOMCTOYHHUKA, HEIIPEPBIBHOCTBIO BbIIAYYU TEIUIOTHI U TEMIIEPATYPHBIM YPOBHEM
TEIUIOBOK MOLIHOCTBIO 3HEPTOMCTOYHHUKA

HENPEPBIBHOCTBIO BbIJAUU TEIUIOTHI
TeMIIEpaTypHbIM YPOBHEM
10 PEe3yabTaTaM HaJaJ04YHbIX UCIIBITAHUN

K sHepreruyeckuM 0TX0AaM He OTHOCSTCS

HEen30CKHBIC MOTEPU B TEXHOJIOTHYECKOM arperare Ml yCTaHOBKE

SHEPrusi, KOTOpas BO3BpaIIaeTcst 00paTHO B TEXHOJIOTHYECKUI arperat (YCTaHOBKY) 3a CUET PereHepalliy Wi PELHPKYIISIUIH
BTOPHYHBIE SHEPTETHUECKIE PECYPCHI

MEPBUYHBIC SHEPTETUUCCKHE PECYPCHI

IToTennuan TemIOBBIX BTOPUYHBIX SHEPTETHYECKUX OTXOI0B XapaKTepU3yeTcs:
HU3LIEH TEIUIOTON CrOpaHus

nepenajgoM TeMIepaTyp
paboTOH H303HTPOITHOTO PAaCIIHPEHHS
TepernagoM SHTATbIUN

IIpu TemmepaTypax rperolrX ra3oB, XapakTePHbIX AT HU3KOTEMIICPATYPHBIX KOTIOB-YTHIH3aTOPOB, [NIABHYIO POJIb HIPACT:
JYYUCTHIN TEII000MEH

KOHBEKTHBHBIH TEIII000MEH
TEMIONPOBOAHOCTh
TypOyJICHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIIECCHI

I[Mpu Temmeparypax rperoIix ra30B, XapaKTEPHbBIX ISl BBICOKOTEMIIEPATYPHBIX KOTJIOB-yTHIN3aTOPOB, TIIABHYIO POJIb UTPACT:
JY9IUCTHIN TEIIO0OMEH

KOHBEKTHBHBIH TEIII000MEH
TEMIONPOBOAHOCTh
TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIIECCHI

D heKTUBHOCTD pabOTHI KOTJIa-yTHIM3aTOPa 3aBUCHUT OT:
TEMITEPaTyphl MOCTYITAIOIIETO Ta3a

crocoba mogayu rasa

00beMa MOCTYIAOIIEro ra3a

BCETO BBIIICIIEPEYNCIEHHOTO

Uro sBNAETCA HCTOYHUKOM SHEPTHH ACTaHAEP-TCHEPATOPHON YCTaHOBKH?

CKMI'aHUE Fa30BOI0 TOIUIMBA IIPH BBICOKOM JABJICHUU HA TOPEJIKE

CKMI'aHUE ra30BOI0 TOIUIMBA IIPU HU3KOM JaBJICHUU

nepernaj JaBIeHUH MEXIy MaruCTPaIbHBIM Ia30IIPOBOJOM U PACIIPEAEIUTEIBHON CEThIO
HU3MEHEHHUE COCTaBa YIIIEBOJOPOIOB B Fa30BOM TOILIMBE

nepenaj TeMIepaTyp MeXy MaruCTpajlbHbIM ra3olpoBOJIOM U PACIPEAEIUTEILHON CEThIO

Kakue BTOpU9HBIE 3HEpPropecypchl 00pa3yroTcs Ha THAPOIIEKTPOCTAHIIUAX ?
Harperasl OXJIa)XAarolas Boia KOHACHCAMOHHBIX YCTPOHCTB TypOuH
OTXOMSIINE THIMOBBIC I'a3bl KOTIIOATrPEraToB

Harperas oxXJjiaXJaromniasa Boaa u3 CUCTEMBI OXJTAXKIACHUA JICKTPUICCKUX T€HEPATOPOB
BCC BBILICTICPEYUCIICHHOC

Kakwue mperMyiiecTBa UMeET BOJIOPOIHOE TOIIIHBO?
HH3KasAg CTOUMOCTD

yA0OCTBO MOCTaBKH

9KOJIOTUYECKast YUCTOTA

6€301acHOCTb IPIMEHEHHS

BBICOKAsI TEIJIOTBOPHAS CIIOCOOHOCTH

CosnHeuHble BOJOHArpeBaTeNl IPUMEHSIOTCS B LEIIX:
BBINapUBAHUS COJIEBBIX PACTBOPOB

OTOILIEHUS U TOPSIYETO BOAOCHAOKEHHS

TOPSYETr0 BOOCHA0KEHHS

OTOIUIEHUS

MOTy4YEeHUs! JEKTPOIHEPTUH




[TaccuBHBII COJTHEUHBIN 000TPEB — 3TO:

000TpeB 3aHUH IOCPEICTBOM COOTBETCTBYIOIICH OPHEHTAINH 1 AU3aiiHa
000pyI0BaHHE 31aHHSI CHCTEMOHN COJTHEYHBIX TEIJIOTeHEPaTOPOB
00opynoBaHue 30aHUs CUCTEMON (POTOPTEKTPHUUECKHX MaHeNnei
000pyoBaHMeE 3/1aHHS COTHEYHBIMU YCTAHOBKaMH MOJIOTPEBa BOJIBI

K BbICOKOMY TeMIEpaTypy OTHOCHUTCSI?
6osiee 100 °C

100-200 °C

200-300 °C

450 °C;

6outee 500 °C.

K cpenneit Temnepatype oTHOCUTCA?
6omeel00 °C

100-200 °C

160 10500 °C

450 °C

6oee 500 °C

K HH3KO# TemmepaType OTHOCHTCS?
6omee 100 °C

100-200 °C

160 10500 °C

Mmenee 160 °C

6oiee 500 °C

ConeprkaHue KHCIOPOJa B BEIXJIOIHBIX Ta30B COBPEMEHHBIX 3Heprerudeckux ['TY cocrasmuser. ..
14-16 %

25-30%

38-55%

4-14%

24-40%

Kaxoii Bun BOP npeacrasisier co60it 0TX0ABI TEMIOTEXHOJIOTHH, KOTOPBIE UCTIONB3YIOTCS B TOMOYHBIX Mpolieccax?
roprouue

TCIIOBEIC

HM30BITOYHOTO aBJIECHHUS

CHJIOBBIE

ra3oo0pa3Hbie

Bropuunsie snepropecypcst — ?

NOTEHNIMAaIbHAask SHEPTUs a30B, BEIXOIAIIMX U3 TEXHOJIOTHUECKHX arperaTton

TEIJIOBBIE OTXOIBI, IPEICTABIAIONINE COOO0H SHTAIBIHIO MPOIYKTOB, BEIOPACEIBAEMBIX U3 TEXHOJIOTHYECKIX YCTAHOBOK
SHEPreTHYEeCKUH MOTEHITNAT IPOIYKIIUN, OTXOI0B, TOOOYHBIX U IPOMEXYTOUHBIX IPOAYKTOB, 00Pa3yIOLIUXCS B TEXHOIOTHUECKUX
HpoIeccax M yCTaHOBKAX

HPOYHE PACXO/BI HA TPAHCIOPT BHYTPHU ITOMELICHUS

MIOTEPH B COOCTBEHHBIX HCTOYHHUKAX SHEPTHU




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu onieHuBaHus OTBETA HA 3a4€TE C OLEHKOI

O1eHKa «OTJIMYHOY BBICTABIISETCS, KOT/Ia 00YJaIOIIMIACS IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHUE 3HAHMUS, BIIAIEET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE

MOHOJIOTHYECKOH PeYbl0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOII0» BBICTABISACTCS, KOTAa 00ydaromuiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHUYESCKHE 3HAHUS, BIAJeeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 000OIICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO MIIH [IPU He3HAYUTEIFHON KOPPEKIIUH IIPEHOAaBaTEIEM.

O1eHKa «yIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTa 00yJaroIuiics HermyOoKie TeOpeTUIeCKHe 3HaHUs, IPOSIBIISAET clabo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHHUI W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeIaTh apryMEHTHPOBAaHHBIC BHIBOIBI U
TIPUBOINUTE IPUMEPHI, TOKA3BIBAET HE TOCTATOYHO CBOOOAHOE BIIaICHHUE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO IPHU KOPPEKLUUH MIPEoAaBaTeieM.

O1eHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIETCS, KOT/Ia 00yJaomuiicsa JEMOHCTPUPYET HE3HAHNE TEOPETUUECKAX OCHOB MpeaMeTa,
HE yMeeT JIelaTh apryMEHTHPOBAaHHbIE BHIBObI U IPUBOAUTE IIPUMEPDI, HE BIIaJCET TEPMUHOIOTUEH, IPOSIBIIET OTCYTCTBUE
JIOTUYHOCTH U MOCIEA0BATEIFHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPhIE He MOXKET UCIIPABUTh JaXe MPH KOPPEKIIUH

mperoaaBaTeiIcM.

HpOXO){(}IGHI/IC KOHTPOJIBHOTO MCPOIIPUATHSA 1TO CAa4Y€ 3a4€Ta C OHeHKOﬁ CUHUTACTCA BBIITOJIHCHHBIM YCIICIIIHO, €CJIN ITPU €ro
OLICHMBAHWH ITOJTYY€HA OLICHKA HE HIKE KYOOBJIICTBOPUTECIIBHO).

Kpurepuu onieHnBanus KoHTposibHOU pabotel PI'P:
O1eHKa «OTJIMTHOY» BBICTABIISETCS, KOT/Ia 00YJaIONIHNACS IEMOHCTPUPYET CUCTEMHBIC TCOPETHUSCKHIE 3HAHHS U B PEIICHUU
MPaKTUYECKON YaCTH HE AOMYIIEHBI OIINOKH.
O11eHKa «XOPOLIO» BBICTABIISIETCS, KOTJa 00yJaroluiics JeMOHCTPUPYET NPOYHbIE TEOPETUYECKHE 3HAHUS U B IPAKTUUECKOU
YaCTH JOMYIIEHBI HECYIECTBEHHBIE OMMOKH, KOTOPBIC CTYACHTHI OBICTPO MCIPABIISET NPH HE3HAYUTEILHOW KOPPEKIIUU

IpenogaBaTCiIeM.

O1eHKa «yJOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTa 00yJaroIUiics IeMOHCTPUPYET HErMyOOKUe TeopeTHIecKe 3HAHUS U B
HPaKTHYECKOHN YacTH JOMYIIEHbI HECYIIECTBEHHbIE OIIMOKH, HO CTYICHT MOXKET X UCIIPABUTh MPH KOPPEKIMH IIPETIOIABATEIICM.
OreHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/IA IPAKTHYECKas 9acTh pabOTHI BHIIIOIHEHA C CYIECTBEHHBIMA OIIMOKAaMH.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHME

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN

3arnaBue

Bubanoreka

W3parenscTBoO, rOf, 311. aapec

JI1.1 | Cubuxuua M.I1O.

TexHonorus
SHeprocOepekeHus : yaeOHUK

Mocksa, bepaun: lupekr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=253968

JI1.2 | A.B. KpaBuos, M.A.
Cambopckas, A.B.
Bonasd, O.E.
MutsiHuHa

OCHOBBI IPOEKTHUPOBAHUS
MIPOIIECCOB MEepepadOTKU

IIPUPOJHBIX SHEPIOHOCUTEIEH :

yueOHOe rocobue

Towmck : U3marenscTtBo ToMckoro
MOJINTEXHUYECKOTO YHUBepcuTera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442115

JI1.3 | CtpenpuukoB H.A.

DHeprocoepexeHne: yaeOHIK

Hosocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I1. aapec

JI2.1 | O.JI. Hanwmnos, A.b.
T'apses, 11.B. fIxoBnes
u ap., mox pea. A.B.
Kinmenko

DHeprocOepexeHue B
TEMIOIHEPTETUKE U
TEMIOTEXHOJIOTHUAX

Mocksa: U3garensckuii om MOU, 2010,

JI2.2 | SIkoBnes B.B.

Iossmmenue 3¢ hexTuBHOCTH
CHCTEM TeIUIO(UKALMN U
TEIJIOCHAOKEHUS

Mocksa : HoBocTu TermiocHa0XeHus,
2008, http://biblioclub.ru/index.php?
page=book&id=56217

J12.3 | M.IO. Cubukun, FO. 1.
CuOuKuH

Herpaautmonusie u
B0O300HOBISIEMbIE UCTOYHUKU
SHEprud : yueOHoe nocobue

Mockga ;bepnun : {upexr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=257750

JI2.4 | Beromkun A.

TexHuKa U TEXHOJOTHUS
oOpalleHns ¢ 0TX01aMu
JKU3HENISSITETbHOCTH : yaeOHOe
nocobue

Mocksa ; Bonorna : Undpa-Umkenepus,
2019, http://biblioclub.ru/index.php?
page=book&id=493898




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.5 | O.K. I'puropsesa, DHeprocOepexeHue B Hosocubupck : HI'TY, 2015,
A.A. ®panriesa, 10.B. | TemiosHepreTruke u http://biblioclub.ru/index.php?
OBYHMHHHUKOB TEIUIOTEXHOJIOTHSAX : yIeOHOE page=book&id=436027
nocobue
JI2.6 |H.IIL XKykos, H.®. OHeprocOepexeHne B Tam60B : U3patensctBo ®I'BOY BIIO
MaiinnkoBa TEIUIOPHEPTeTHKE, «TI'TY», 2017,
TEIUTOTEXHUKE U http://biblioclub.ru/index.php?
TEIUIOTEXHOJIOTUSX | yIeOHOe page=book&id=498923
nocobue
JI2.7 |T'.B. Ilankuna, T.B. DHeprocoepexeHue u Mockaa : ACMC, 2010,
I'ycera, @.B. SHEepreTHYecKas http://biblioclub.ru/index.php?
Banamos u np. ; pea. | >ddexTuBHOCTS : yueOHOE page=book&id=137024
I'.B. ITankuna nocobue

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»

31 |LMS MOODLE | http://moodle-nf.misis.ru/

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

1.1 Mathcad 14.0 University Classroom Perpetual

I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

I1.3 Microsoft Teams

1.4 | WinDjView 2.0.2

1.5 [MATLAB & Simulink

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 TaHHBIX

N.1 |energybase.ru/ - KaTajor 3IEKTPOCTAHIUH (ATOMHBIX, THAPABINYECKUX, TEIUIOBBIX U JIpP.)H HOACTAHIINHA MHPA;

N.2 |window.edu.ru - emuHOE OKHO JOCTyINa K 00pa30BaTeNbHBIM pecypcaM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHarienue
127 VYuebnas nmabopartopust (xommbioTepHbli | Kommiekr — yueGHOIT  mebemn Ha 24 MmecT
KJIACC) oOyuaromuxcs, 12 cTalMOHApPHBIX KOMIIBIOTEPOB
CTYJCHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP

nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B nponecce u3ydeHust JUCHMILTHBI BBIIENSIOT 1Ba BUJIa CAMOCTOSITENIBHON PaOOThl: ayJUTOpHAas 1 BHEAYAUTOPHAs. AyIUTOPHAas
caMoCTOSTeNIbHAs paboTa 110 TUCIUIIIHHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - ITaHIpyeMast yaeOHast paboTa 00yJaromiMcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTells, HO 0e3 ero HeloCpeICTBEHHOTO Y4acTHsI.
CamocrosTenbHas paboTa, He IPeayCMOTpEHHAS TPOTpaMMOil y4eOHOW TUCIUIUTHHEL, PAaCKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaoMUMC HHUIIMATHBHO, C IETBI0 PeaT3allii COOCTBCHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 3p(heKTUBHOTO BBIIIOIIHEHHSI CAMOCTOSTENBHOI PabOTHI 110 AUCIUIUIMHE MTPENo/IaBaTeNlb PEKOMEHIYeT HCTOUHHUKH ISt
paboThI, XapakTepu3yeT HauboJiee PaliOHAIBHYI0 METOJUKY CAMOCTOSTEINBEHOM PabOThI, IEMOHCTPHPYET PaHEE BBITOJHEHHBIC
oOydaromMucs padoTs! | T.11. BUabl 3aganuii 11 BHEAYTUTOPHON CaMOCTOSATEIBHON paboThI, X COJIEp)KaHHUE U XapaKTep MOTYT
UMETh BapUaTHUBHEIN U Tu(depeHnnpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHYaIbHBIE 0COOEHHOCTH 00YUaIOMIerocs.
CamMocrosTensHast paboTa MOKET OCYILECTBISTHCS MHANBUIYAIBHO WIH IPYIIIAMU CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOSATENIFHON pabOTHI, YPOBHS CIIOKHOCTH. KOHTpOIB pe3yapTaToB
BHEAYIUTOPHOH CaMOCTOSTEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yueOHbIE
3aQHATHS 110 AUCLUILIMHE HA IPAKTUYECKUX, JJA0OPATOPHBIX 3aHSITHSIX.

mpenogaBarens (y BCEX BBIXOA B HHTEPHET), IPOEKTOP,
WHTEpaKTHBHAs JOCKa, JOCKa ayJIMTOpHas MeJoBasi,
KOMMyTaTop, BeO Kamepa, JOKyMEHT-Kamepa, IOCTYyl K
OUNOC VYrausepcutera MUCHC uepe3 nuaHBIN KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3noHHbBIE




