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1. I_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

K OCHOBHBIM IIeJIIM OCBOEHMsI TUCHMILUIMHBI «Bomopo/iHble SHEpreTHyeckue TEeXHOJIOTHH»
CllelyeT OTHECTH:

— OBJIQJICHUE MarucTpaMH pasJesioB, BKIIOYAIOMIMX MPUHIMIIBI OPraHU3alMM, CTPOCHUS U
(YHKIIMOHUPOBAHUS BOJOPONHONW HMHMPACTPYKTYpBl JUIsI OOECIEUEHUs SHEPreTUYECKUX HYK]
noTpeOUTENeH.

K ocHoBHEIM 3agadyaM OCBOCHHA JUCHUITIIIMHBI «BOI[OpOI[HBIC SHEPTCTUUCCKHUEC TCXHOJIOTUN»
CllelyeT OTHECTH:

— (QopmupoBaHUEe KOMIETCHIM B O0OJACTH BOJOPOJHOW DSHEPTeTUKH C TIOHUMAaHUEM
npoOJIeMaTHKH, CTOSIIEH nepe pa3paboTYMKaMH STOH HOBOW OTPACIH SHEPTETUKH.

OOydenne 1Mo aUCHUIUIHHE «BOMOpOJHBIC YHEPreTHUSCKUE TEXHOJOTHH» HAIpaBICHO Ha
(dbopMUpOBaHUE y O0YJAFOIIUXCS CICAYIOMNX KOMITCTESHITHH:

Koa u HaumeHOBaHHe NHaukaTopbl 10CTHKEHUS] KOMIIETEHIIUH
KOMIIETeHI i
OIIK-2. Cnocob6en | UOIIK-2.1. 3naer: MeTtonbl U crocoObl pemeHus: 6a30BbIX

WCIIOJIB30BaTh  YIIIYOJICHHBIE | 33/1a4 B TEXHUYECKUX CUCTEMaX

TEOPETHYECKUE n | UOIIK-2.2. YwMmeer: CoBepHIeHCTBOBATh CBOIO
MIPAKTUYECKHE 3HaHUA | MPO(ECCUOHAIBHYIO IEATEIbHOCTh C IPUMEHEHUEM METOJ/I0B
byHIaMEHTATBHBIX U |1 crnocoOoB pemeHuss 0a30BBIX 3a7ad B TEXHHYECKHX
NPUKIATHBIX HayK, B TOM | CHCTEMax

gyucie texandeckor pusuky; | MOIIK-2.3. Bmameer: meromamMu M crocob6amul  pemieHus
0a30BbIX 33/1a4 B TEXHUYECKUX CUCTEMAX

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

HuctunnHa «BoaopoiHbIe YHEPreTUYECKHE TEXHOJIOTHU» OTHOCUTCA K (DaKyJIbTaTUBHBIM
JTUCIUIIIINHAM OCHOBHOW 00pa30BaTeNbHON MPOTpaMMbl MarucTpaTypsl mo HampasiaeHuto 16.04.03
XomnonunpHas, KpUOTEHHAs! TEXHUKA M CUCTEMBI )KU3HEO0eCTIeUeHUSI.

HucrunnmHa «BomopoaHbie SHEPreTHYECKHUE TEXHOJOTHW» B3aMMOCBS3aHA JIOTUYECKH W
COJIepKaTeIbHO-METOJUUECKH CO CIAEAYIOIMMU AUCUUIUTMHAMU U nipakTrkamu OOIT:

— «Pacder U mpoekTUpOBaHUE MAIIMH, alapaToB U YCTAHOBOK XOJIOAMIBLHOM, KPUOTEHHOM
TEXHHUKHU U CUCTEM >KU3HEOOeCTIeueHUs»;

— «Pabouue BemiecTBa HU3KOTEMIIEPATYPHBIX CUCTEMY.

3. CTpykTypa u coep:KaHue TUCUUIIIHHBI

OO0mass TpyAOEeMKOCTh JUCHUIUIMHBI «BoJopo/HbIe dSHEpreTHUecKue TEXHOJIOTHI»
cocTaBisieT 2 3a4eTHbIX(€) enuHuIl(bl) (72 yaco).

3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus
Jucuuruiza «BoaopoIHbIE SHEPreTUYECKUE TEXHOIOT UMD



Ne Bi vaeHoil Da6OTEI KoauyectBo CemecTpnl
n/n ry P 4acoB 2
1 | AyautopHble 3aHATHSA 32 32
B Tom uncre:
1.1 | Jlexknuu 12 12
1.2 | CemuHapcKue/MpakKTUYECKHE 3aHATHS 20 20
2 | CamocTosiTeqibHasi paboTa 40 40
B ToMm unce:
2.1 | TectupoBanue 20 20
2.2 | [logroToBka K MpakTUYECKUM 3AHITHSIM 20 20
3 | lIpomeskyTouHasi aTTecTanus
3auer/nud.3aueT/7K3aMeH 3ayer 3a4eT
Hroro 72 72

3.2 Temaruyeckuii IJIaH U3yYeHUS THCIUATLIHHBI

3.2.1. Ounas dpopma 0OyueHus

TpynoeMKoOCTb, 4ac
AynuTopHas pabora =
D o o E
= S 0 = <
Ne Pasznesni/TeMbl = - 2 X T = g g
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n/n JTUCHUILINHBI 3 § = o E e = g S
- 2 | EEz| &2 S
] =~ ¥ < o) [a] g
':: s < ¢ O 0 s
v Qo 3 =
1 Bomopon u ero cBoiicTBa 12 2 4 6
2 Bonopoanast suepreruka 8 2 6
3 [IpousBoacTBO BogOpOAa 18 2 8 8
4 Hndpactpykrypa npon3BoACTBa U TIOCTABKH 8 2 6
5 Bomopoanast aBToMoOMIIbHAS HHPpACTPYKTYpa 8 2 6
6 IlepcnekTHBEI M HANPABIIEHUS PA3BUTHUS 18 ) 2 2
BOJIOPOJIHOM SHEPTETUKU
Htoro 72 12 20 40

3.3 Coaep:xxkanue TUCHUILINHBI

1. Bogopon u ero coiicTBa. KpuoreHHbIE IUKIIBI OKUKEHUS.

2. BonopoaHas sHepretrka. CoBpeMEeHHbIE TCHACHIIUH.

3. TlpousBonctBo Bomopoxda. IlapoBas xkoHBepcusi mpupogHoro rasza. l'azudukanus yris.
Hcnonb3yst aTOMHYO 2HEPTHI0. DIIEKTPOIN3 BoAbl. Bomopoa n3 Gmomacchl.

4. adpacTpyKTypa MpoOU3BOJICTBA U JOCTaBKU. L[BeToBas rpagarus.

5. Bogopoanas aBToMoOunbHas HHPPACTPYKTYpa. 3ampaBKU U TPAHCIIOPTHBIE CPE/ICTBA.

6. [lepcriekTUBBI U HAMPABJICHUS PA3BUTHS BOJAOPOTHON YHEPTETHKH.




34 Temaruka ceMMHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

1. Bogopon u ero cBoiicTBa. PacueT TeXHUYECKMX CBOMCTB BOJOPO/IA B PA3JINYHBIX YCIOBHUSX.
2. IIpousBoacTBO Bogopoaa. KproreHHble UKIIBI OKMKEHHS BOAOPOA.
3. IlepcrieKTHBBI ¥ HANPABJIEHUS PA3BUTHS BOJOPOIHON SHEPTETUKU

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)

He npengycmotpensl.

4. Y4eOHO-MeTOAMYECKOEe M MH(OPMALIMOHHOE 00ecIevyeHue
4.1 HopmatuBHbie 1o0KyMeHTHI 1 I'OCThI

1. TOCT 3022-80 Bomopon texuuueckuid. Texuuyeckue ycnoBus [Tekcr]. - Been. 1981-01-
01. - M. : T'occrannapt Poccuu: M3n-Bo cranaapros, 1990.

2. Pacniopsokenue [IpaButenbctBa Poccuiickoit @eneparuu ot 12 oktsiops 2020 r. Ne 2634-p
YTBEPKIACHHE TJIaHa MEPOIPUATHI («I0pOXkKHAsI KapTay) MO Pa3BUTHIO BOJAOPOTHOM SHEPTETHKU B
Poccuiickoit ®enepanuu 1o 2024 rona

4.2  OcHoBHas JuTEpaTypa

1. MaromenoBa, M. B. KpynmHOTOHHa)KHbIE TEXHOJIOTHH IIOJYYEHHUS BOJOpOJA : y4eOHOE
nmocooue / M. B. MaromenoBa. — MockBa : PTY MHUPDA, 2022. — 40 c¢.— Tekcr:
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTETHAS cucrema. — URL.:
https://e.lanbook.com/book/256643 (mata oOpamenus: 23.08.2023). — Pexum pgocryna: as
aBTOPU3. TOJIH30BATENECH.

4.3 JlonmoJHUTeJbHAA JUTEPATYPa
1. MaromenoBa, M. B. CoBpeMeHHble HampaBlIeHUs YBEIHMUYEHHs 3HEprod((eKTUBHOCTH

TEXHOJIOTHI MoJyyeHHus Bojopoja : ydeOHoe mocobue / M. B. Maromenosa. — Mocksa : PTY
MUPDA, 2022. — 46 c. — TekcT : 37eKTpoHHBIH // JIaHb : 31eKTPOHHO-OMONINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/265586 (nmata obpamenus: 23.08.2023). — Pexxum gocrtyma:
JUISL aBTOPU3. TIOJIB30BATENEH.

4.4 DaekTpoHHBbIE 00pPa30BaTeIbHbIE PECyPChI
O0P «BonopoHbie SJHEPTEeTUUECKUE TEXHOIOTUM»

https://online.mospolytech.ru/course/view.php?1d=13638
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4.5 JluneH3noHHoe ¥  CBOOOJHO  pacHpocTpaHsieMOe  IPOrPaMMHOeE
o0ecnevyeHue
He nmpenycmotpeHo.

5. MarepuajibHO-TEXHHYECKOE O0ecliedeHue

[IpoBeneHne JEKIMHA OCYIIECTBISETCS B  OOIIEYHMBEPCUTETCKUX AyIUTOPUAX, TJI€
peayCMOTPEHa AEMOHCTpanus (PUIIBMOB, CIIAMIOB HITH MCIIOJIb30BAaHHUE Pa3/aTOYHBIX MaTEPUAIOB.
Aynutopun AB2214 u AB2209.

6. MeToanyeckue peKOMeHIaluu

6.1 MeToauyeckne peKOMEHAAIUN /1JIsl MPeNnoAaBaTeJis 0 OPraHu3anumn
00y4eHuUs
OCHOBHBIM TpeGOBaHHEM K TPENOIaBAHUIO AUCIUILUTHHBI SBISIETCS TBOPUCCKHIA, TIPOGIEMHO-

JIMAJIOTOBBIM MOAXOJ, MO3BOJIAIONINI MOBBICUTh MHTEPEC CTYJEHTOB K COJEPKaHHUIO y4eOHOro
Marepuana.

OcHoBHas ¢opmMa M3y4YeHHs U 3aKpEIUIEHUS 3HAHUM 10 ATON AMCLUIUIMHE — JIEKIMOHHAs U
npakthyeckas. IIpenonasarens NOMKEH MOCIIEIOBATEIbHO BBIYMTATH CTYACHTAM psif JICKLUUN, B
X0Jle KOTOPBIX CIELYET COCPENOTOYUTh BHUMAHUE HA KIIOUYEBBIX MOMEHTAX KOHKDPETHOI'O
TEOPETUYECKOr0 Marepuaa, a TakKKe OpPraHU30BaThb MPOBEJACHUE NPAKTUYECKUX 3aHATUM TaKUM
o0pa3oM, 4YTOOBl AaKTMBM3HPOBATH MBIIUIEHUE CTYACHTOB, CTUMYJIHPOBATH CaMOCTOSTEIbHOE
U3BJICUCHHE UMM HEOOXOUMOM MH(POPMALUU U3 PA3TUYHBIX HCTOYHUKOB, CPABHUTEIIBHBINA aHAIN3
METOJIOB pEIICHHUH, COMOCTaBICHUE MOMYYSHHBIX PE3yJIbTaTOB, (POPMYITUPOBKY U apryMEHTAIHIO
COOCTBEHHBIX B3IJISZIOB HA MHOTHE CITIOPHBIE TIPOOIIEMBI.

OcHOBY y4eOHBIX 3aHSATHH IO JUCLUIUIMHE COCTABISIOT JIeKUMH. B mporecce oOyueHHs
CTYJIEHTOB HMCIOJb3YIOTCS PA3IMYHbIE BUJbI YUEOHBIX 3aHATUHN (ayJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKLMU, CEMUHAPCKUE 3aHATHS, JabopaTopHble padOThl KOHCYJIbTallMu U T.1. Ha nepBoM 3aHsTUN
10 JAHHOW y4eOHOH TUCHMIUTMHE HEOOXOIUMO O3HAKOMHUTH CTYJEHTOB C MOPSIKOM €€ M3Y4CHHS,
PACKpBITh MECTO U POJIb NUCLMIUIMHBI B CHCTEME HAayK, €€ IPAaKTHUYECKOE 3HAYEHUE, TOBECTU JI0
CTYyJIeHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy 1DOArOTOBKE K JIEKIMOHHBIM 3aHATHAM IO Kypcy «BoOAOpOIHBIE HSHEPreTUYECKHe
TEXHOJOTHM» HEOOXOJUMO MpOAyMaTh IUIAH €ro MpPOBEICHHs, COAEpKaHHE BCTYNHUTEIbHOM,
OCHOBHOM M 3aK/IIOUYHUTEIbHOM YacTU JIEKIIMH, O3HAKOMHUTBhCS C HOBUHKaMU Y4eOHOH U
METOAMYECKON JINTepaTypbl, MyONMKALMAMU [EPUOAMUYECKON IeyaTH IO TEeME JIEKLIMOHHOTO
3aHATHS, ONPEAETIUTh CPEJICTBA MATEPUATBHO-TEXHUYECKOTO 00ECTIeYeHHs JIEKIIMOHHOTO 3aHATHUS U
MOPSAJOK MX UCIOJIB30BAaHUS B XOAE YTCHMS JICKIUU. Y TOYHHUTH IUIAH MPOBEIEHUS IPAKTHYECKOTO
3aHATHUA 110 TEME JICKLIUH.

B Xone NneKIMOHHOrO 3aHATHUS MpernojaBareib JIOJKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
03HAaKOMUTb CTYACHTOB C IIEPEYHEM OCHOBHOM U JJOTIOJIHATEIBHOMN JIUTEPATYPBI IO TEME 3aHATHS.

Bo BeTynuTenbHON 4acTH JIeKLUMU OOOCHOBaTb MECTO M POJb M3y4yaeMOM TeMbl B yueOHOM
JUCLUIIIIMHE, PAcKphIThb €€ IPAaKTUYeCKoe 3HadyeHue. Eciu uuraercs He mepBas JEKUUsA, TO
HEOOXOIMMO YBfA3aTh €€ TeMy C NpeAblaylled, He Hapymas JOIMKH H3JI0KEHHUS y4eOHOro



MaTepuaia. Jlekuuio cieayeT HauMHaATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMy U KPYyr TeX
BOIIPOCOB, KOTOPHBIE B €€ X07e OyAyT paCCMOTPEHBI.

B OCHOBHOI dYacTu JEKIUU CJeIyeT pacKpbhIBaTh COJEpKaHue Y4eOHBIX BOIPOCOB,
aKIEHTUPOBAaTh BHUMAaHHUE CTYJCHTOB Ha OCHOBHBIX KaTeTOpUAX, SBJICHUSAX M Ipolieccax,
OCOOCHHOCTSIX WX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh U COACPKAHHUE PA3TMUYHBIX TOUECK 3PEHUS U
HAyYHBIX TMOAXOJOB K OOBSCHEHUI0O TeX WM WHBIX SBIeHMH U mpoueccoB. Cremyer
apryMEHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MIHMIO MO CIOPHBIM TEOPETHYECKUM BOIIPOCAM.
[IpuBoauTh mpuMepsl. 3aJaBaTh MO XOAY H3JO0XKEHHS JICKIMOHHOTO MaTepuaa pPUTOPUYECKUE
BONPOCHI M CaMOMY JaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTHUBHU3ALMU MBICIUTEIBHOM
JIeATETbHOCTH CTYJIEHTOB, MOBBIIICHUIO WX BHUMAaHUSA W HHTEpEca K Marepuany JIEeKIUH, ee
conepxanuto. IlpenonaBaTens J0KEH PYKOBOAUTH PabOTON CTYJEHTOB MO KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTtepHaja, MOJYepKUBATh HEOOXOAMMOCTb OTPaKEHHUs B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOi TeMbI, 0CO00 BBIACIISSE KATETOPUITHBIN ammapar.

B 3akmouynTenbHON YacTy KUK HE00X0IuMO c(OpMYIHPOBATh OOIINE BBIBOABI 110 TEME,
pacKpbIBalOIIME COAEPKAHME BCEX BOIPOCOB, IIOCTABJIEHHBIX B JeKUuu. OOBABUTH IUIaH
OUYEpEIHOTO CEMHHAPCKOIO WM JIaOOpaTOpPHOIO 3aHSATHUS, JaTh KpaTKUE PEKOMEHIAlUH 110
MOATOTOBKE CTYJEHTOB K CeMHHapy Wiu jabopaTopHoi pabore. Omnpenenutrb MECTO W Bpems
KOHCYJIbTAIIH CTY/ICHTaM, IT0>KEJIaBIIUM BBICTYIIHTh HA CEMUHApE C JOKIaJaMu U pedepaTaMu 1o
aKTyaJbHBIM BOIPOCAM 00CYK1aeMOU TEMBI.

[lenp mpakTHUECKHX — OOECHEUUTh KOHTPOJb YCBOGHMSI yueOHOro MaTepuaia CTyJEeHTaMH,
paciivpeHye U yriayOJieHWe 3HaHuM, MOJTYYEHHBIX MU Ha JIEKIMSIX U B XOJ€ CaMOCTOSITEIbHOMN
pabotel. [loBbimieHue 5¢G(EKTUBHOCTH MNPAKTHUECKUX 3aHATUNA JIOCTUTaeTcsl IOCPEACTBOM
CO3/71aHMsI TBOPUECKON OOCTaHOBKH, pacHojiararoieil CTYJEHTOB K BBICKa3bIBAHHIO COOCTBEHHBIX
B3IJISI0B U CYXXJIEHUH MO 00Cyk/IaeMbIM BOIPOCAM, KEJIAHUIO Y CTYJEHTOB MOpadoTaTh y AOCKU
IIPU pPEIlIeHUH 3a7au.

[Tocne Kkaxaoro JEKIMOHHOTO, JA0OPaTOPHOrO U MPAKTUYECKOro 3aHATHS CAeNaTh
COOTBETCTBYIOIIYIO 3alHCh B )KypHalaX ydeTa MOCEIaeMOCTH 3aHATHI CTYJEHTaMH, BBIICHUTH y
CTapOCT Y4E€OHBIX TPYII MPUYHUHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOAUTH rpynmnoBbie U
WMHANBUYaIbHBIE KOHCYJIBTAIIMU CTYACHTOB 10 BOIIPOCAM, BOSHHUKAIOIINM y CTYJIEHTOB B XOJ€ UX
MOJATOTOBKU K TEKYIIEH U MPOMEXYTOUYHOM aTTecTalliy 1Mo y4eOHOH TUCIHUILTNHE, PEKOMEHI0BaTh
B MTOMOII[b Y4eOHbIE U JpyTrUe MaTepUasbl, a TAKKE CIIPABOYHYIO TUTEPATYPY.

OreHKa BbICTABJISIETCS MPENoaBaTeieM U 00bsBISETCS OCIE OTBETA.

IIpenogaBaTenp, NPUHUMAIOLIMKM 3a4€T WM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
MPaBUIILHOCTh BBICTABJICHHS OLICHKHU.

6.2 Metoguueckue yKazaHusl AJs 00y4alOMIMXCS M0 OCBOCHUIO TN CIIMILTHHbI

Pabora crynenTta HanpaBiieHa Ha:
®  W3ydYCHHE TEOPETUYECKOTO MaTepuaa.
® [OJArOTOBKAa M BBINOJHECHHE TECTHPOBAaHHS C HCIOJIb30BAaHHEM O00IIC00Pa30BaTEIBHOTO
nopraia
* HamMCcaHMe W 3amuTa pedepara mo npeaIokeHHOH Teme



CamocrosiTenpbHass paboTa CTYIEHTOB TMPEICTaBIsAeT COOOM BaKHEHIee 3BEHO Y4eOHOTO
mpouecca, ©0e3 NPaBWIBHOM OpraHM3allMd KOTOPOro oOydaromuiics He MOXKEeT ObITh
BBICOKOKBAJIU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT NOMKeH MOMHUTh, YTO HAYMHATh CAMOCTOSITENIbHBIE 3aHATHS CIEAYyeT C MEePBOTO
CEMECTpa U MPOBOJUTH UX PErylsapHO. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUHN, BOJIU, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHOM HATPY3KOM C IEPBOTO JHS.

He crnenyer oTkianeiBaTh paboOTy TaKkke M3-3a HEPaOOYEro HACTPOEHHUS WM OTCYTCTBUS
BIOXHOBeHMs. HacTpoenue HyXHO co3faBath camoMmy. [loHMMaHHe HEOOXOAUMOCTU BBITOJTHEHHS
paloThl, 3HAHUE LIEJIHU, OCMBICIIEHUE MEPCIIEKTUBBI OJIATONPUATHO BIMAIOT HAa HACTPOCHUE.

Kaxnplif cTyJIeHT IOJDKEH caM IUIaHUPOBAaTh CBOIO CAMOCTOATENBHYIO PabOTy, MCXOAS W3
CBOMX BO3MOXHOCTEH M NPHOPHUTETOB. DTO CTUMYJHUPYET BBIOJHEHHE palbOoThI, co3gaeT Oojee
CIIOKOMHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTENFHO CKA3bIBAETCS HA YCBOSHUH MaTepHaa.

BaxHo nosiHee yuecTb 00CTOATENbCTBA CBOCH PAaOOTHI, YSICHUTH, YTO SBJSIETCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo IOCIeJ0BATEIbHOCTh pabOTHl BHIOPATh, YTOOBI BBIMOJHUTH €€ JyYIe U C
HAaUMEHBIINMH 3aTpaTaMHU BPEMEHHU U SHEPTUH.

JInst TIog0TBOPHOM pPabOThl HEMAJOBAYKHOE 3HAUEHHE WMeEeT OOCTaHOBKA, OpraHM3alus
pabouero mecta. Hy>xHO mOOUTBHCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TOCTOSIHHBIM.
Pabota Ha nMpUBBIYHOM MecTe JienaeT ee 0oJiee MI0A0TBOPHOM. [IpogyKTUBHOCTE pabOThI 3aBUCUT
OT IPaBWJIBHOTO Yepe/0BaHUs TpyAa M oTnabixa. [loaToMy Kaxkable yac WM JBa CleAyeT Jenarh
nepepeiB Ha 10-15 mMuHyT. BbIXOAHBIE AHM JIydllle HOCBSTUTH AKTUBHOMY OTIBIXY, 3aHSATHSIM
CIIOPTOM, MIPOTYJIKaMHU Ha CBEXKEM BO3JyXe U T..1. Jlaxe nepextodeHre ¢ OHOTO BUAa YMCTBEHHOM
paboThI HA IPYTOM MOXKET CITYKUTh AKTUBHBIM OTJIBIXOM.

CTyneHT JOJKeH NOMHMUTb, YTO B IIpoliecce OOy4deHMs] Ba)KHEHMIIYI0 pOJb HIrpaer
CaMOCTOSITeNIbHAs paboTa ¢ KHUTor. Hayunthcst paboTaTh C KHUTOM — BayKHEHIIIAs 3a/1a4a CTY/ICHTa.
be3 sroro HaBblka OyIeT upe3BBIYAHHO TPYAHO H3ydaTh NPOTPAaMMHBIA MaTepuan, U MHOTO
BpeMeHH Oy/IeT IOTpauyeHo HepaloHaibHO. PaboTa ¢ KHUTO# CKiIabIBaeTCs U3 yMEHUS 000paTh
HEoOXOUMbIe KHHUTH, pa3o0paTbcsi B HUX, 3aKOHCIEKTHUPOBATh, BHIOpaTh TJaBHOE, YCBOUTH M
MPUMEHUTD Ha MPAKTUKE.

7. DoH/ OLIEHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4YeHHUs

Jlo natbl poBeAeHUs TPOMEKYTOYHON aTTeCTAlluU CTYICHT JOJIKEH BBIITOJHUTH BCE pabOTHI,
MPEeAYCMOTPEHHBIC HACTOSAIIEH pabodeit mporpaMMOn JTUCITUTITNHBL.
[lepeuens 00s3aTeNBHBIX PaOOT, BHINOIHIEMBIX B TCUCHHE CEMECTpa
e VYcTHBIN onpoc, cobeceoBaHNE
e Jloknan, pedepar
* TectupoBanue

7.2 I1lIkaja 1 KpUTEPHUH OLEHUBAHUSA Pe3yJIbTATOB 00yUeHUs

PC3y.TIBTaTLI 06yquI/1;1 OLCHUBAIOTCA I10 OaIbHOM HIKaJic, OaJlIbl HAUKUCIISIFOTCS CTYACHTY 11O
pe3yjibTaTaM BBITIOJTHCHUSA 00s13aTeNbHBIX pa60T.
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Onenka KoanuyecTBO 02717108
3a4TEHO or 51 mo 100
HE 3a4TE€HO 50 u MeHee

21.
22.
23.
24.

7.3  OueHo4HbIE CpeacTBA
7.3.1. Tekymuii KOHTPOJIb

TeMbl yCTHBIX OIIPOCOB
Yrto Takoe BOOOpOJHAasA BHEPreTUKa M IMOYEMY OHa IIPHUBJICKACT BHUMAHHUE YYCHBIX H
WHXEHEPOB?
Kakue meTopl moayyeHus: BOJOPOia CYUTAIOTCS OCHOBHBIMU?
Kakyro posb urparot 35eKTpoIu3ephl B BOJOPOIHON SHEPIETUKE?
Kakue ucTOUHMKH SHEPTUU UCTIOIB3YIOTCS IS MPOM3BOACTBA BOJOpoIa?
B yewm 3akitogaroTcs nmpeuMyIecTBa U HeJOCTaTKU BOAOPO/Ia KaK TOIIUBa?
Kak ycTpoeH TOIIMBHBIN 3JIEMEHT U KaK OH (QyHKIHOHHUPYET?
Kakwue TUITbI TOTUTMBHBIX 3JIEMEHTOB MPUMEHSIOTCS B BOAOPOIHBIX aBTOMOOUIISAX?
Kak opranusyrorcst ceTu 3ampaBOYHbIX CTAHIIM JJIs1 aBTOMOOWMIIeH Ha Bojgopoe?
Kakue npensTcTBUs CTOST Ha MyTH IIUPOKOTO PACIIPOCTPAHEHUS BOJOPOIHBIX TEXHOIOTUN?

. Kak cBsizaHbl BOJJOPOIHBIE TEXHOJIOTHH C Pa3BUTHEM BO30OHOBISIEMOMN SHEPTeTUKH?
. IIponsBoacTBO BOAOpOAA.

. UndpactpykTypa npou3BoACTBa U JOCTABKH.

. IlepcniekTUBBI ¥ HAIPaBIIEHUS PA3BUTHS BOAOPOJHON YHEPTETUKH.

. Masble cTalimoHapHble IPUMEHEHHUS.

. CranmoHapHble TPUMEHEHUSI.

. Ucnonb30BaHue B TpaHCHIOPTE.

. Bonoponas aBToMo0mIIbHAS HHPPACTPYKTYPA.

. TpaHCTIOpTHBIE PUITOKEHUS.

. MoOuIbHBIC TOIITUBHBIC AJICMEHTHI.

. Kakue ¢(usmko-xumMudeckre MpoIecchl JieKaT B OCHOBE BBIPAOOTKH BOJOPOJIa METOIOM

nuponusa?

KaxoB npuHIun padoThl BHICOKOTEMIIEPATYPHBIX TOIUIUBHBIX AsieMeHToB SOFC?

Kakue Marepualibl MepCrieKTUBHBI TS CO3aHMs HAKOITUTEIeH Bogopoaa?

Kaxue nay4dnple uccienoBanus BEAyTCsS B 001aCTH XpaHEHHUsT BoAgopoaa?

KaKI/Ie BOJIOpO)IHBIC TCXHOJIOTUN HpI/IMeHSIJ'H/ICB I/ICTOpI/I'-IeCKI/I 1 KAaKHC ITOABUIINCH He)IaBHO?

IIpumep TecTOBBIX 3a4aHUI

1. B Hame Bpems tupuxkaOiay HAMOMHSIOT. ..
=TeJIneM

~BOJIOPOJIOM
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~aproHOM
~YTJIEKUCIIBIM T'a30M

2. Bomopo ucmosb3yroT B KQ4eCTBeE ...

~

~

~

%33.333%pakeTHOro TOIIMBa
%33.333%cCBIpbs A1 aMMHUaKa
%33.333%aBTOMOOMIBHOTO TOILIMBA

~CbIPpbA 1A OcH3MHA

3. «3enéHpli» BOIOPO] MOJYUatOT OCPEICTBOM ...

=B0300HOBJIIEMbIX HCTOUHHKOB SHEPIrHHU, IpH 3JICKTPOJIN3C BOALL

~pa3JI0KCHUA MCTaHa

~I1ApOBO KOHBEPCUU METaHa

~HCT BCPHOI'O OTBCTA

4. Ilo pacnpocTpaHEHHOCTH BO BCEJIEHHOM BOJOPOJI 3aHUMAET ...

=IepBOe MECTO

~BTOPOE MECTO

~TPEThE MECTO

~4E€TBEPTOE MECTO

o

o =N oW

13.
14.
15.
16.
17.
18.

TeMbI J0KJI20B
Uctopuueckoe pa3BUTHE BOJOPOJHOW JHEPIeTHUKH: OT MEPBBIX OTKPBITUH 110
COBPEMEHHOCTH.
KiroueBbie (usnueckne u XUMHYECKUE MPOIECCHI, OMpPENessIoniie MOTeHIMal BOJI0pOaa
KaK TOIUIMBA.
Matepuanbl ¥ TEXHOJIOTUY JIsl XpaHEHHs BOJOPO/ia: IEPCIIEKTUBBI U BHI3OBHI.
MeToasl  MPOM3BOACTBA  BOAOPOJA:  AJIEKTPONIU3, PEPOPMHUHT, IJIa3MEHHBIE H
OMOTEXHOJIOTMYECKHE METO/IBI.
Bogopoaubie aBTOMOOMIN: KOHCTPYKIINS, TPEUMYIIECTBA U HEOCTATKH.
TonnuBHBIC AIEMEHTHI: IPUHIUIIBI PA0OTHI, PA3HOBUAHOCTH U C(hepbl MPUMEHEHHUS.
Bonopoanas sHepreTuka B aBUallii 1 MOPCKOM OTpaciiu.
Co3znanne ropoiIckoit THPPACTPYKTYPHI AJIsl TPAHCIIOPTA HAa BOJAOPO/IE.
Bnustnue BoIOpOTHON SHEPreTHKH HA COKpaIlleHHE BEIOPOCOB MAPHUKOBBIX Ia30B.

. DKOHOMUKa BOJIOPOTHBIX TEXHOJIOTUIT: MHBECTHIINHU, OKYIIAEMOCTh U pEHTA0EeIbHOCTb.
11.
12.

['ocynapcTBeHHOE PETYJIMPOBAHUE U CTUMYJIBI LT PA3BUTHS BOJOPOIHON SKOHOMUKH.
CpaBHI/ITeHLHbIﬁ aHaJIn3 CTOMMOCTHU TpaJUIIHUOHHBIX KW BOJOPOJHBIX OSHCPIrETUYCCKUX
CUCTEM.

Hogeiimme pa3paboTku B 00JIaCTH BOJIOPOIHBIX aKKYMYJISITOPOB U OaTapeii.

MCM6paHHI)I€ TCXHOJIOIMHU JJIA BBIACICHUA U OUUCTKHU BOJOPOJA.

Brenpenne Manbix MOAYIBHBIX PEAKTOPOB JIJIsl TPOU3BOACTBA BOJAOPO/IA.
buorexnonoruueckue METOIbI MPOU3BOICTBA BOIOPO/IA U3 OPTaHUYECKUX OTXOIOB.
Cuenapuu MOJIHOTO Mepexoja Ha BOJAOPOJHYIO dHEpreTuky B Poccuu u mupe.

I/IHTeraIH/IH BOAOPOOHBIX TEXHOJIOTUH B CYHMECTBYIOIIHNE SDHEPIETUICCKUEC CUCTEMBI.
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19. ConnanbsHble ¥ KyJIBTYpPHBIC Oapbepbl TPUHATHS BOAOPOJIHBIX TEXHOJIOTHH HACETICHUEM.
20. Pemienus 1uig npeooiaeHus TPy IHOCTEN IPU XpaHEHUHU U TPAHCIIOPTHUPOBKE BOJAOPOA.

7.3.2. IIpoMeKkyTOYHAA aTTeCTAIMS
7.3.2.1. Borpochl k 3a4eTy

Cdepsl mpuMeHEHUsT BOOPO/A.
Bonopoanas suepreTuka.
[IpousBoacTBO BOOpOIA.
Texnomoruu npousBoactea: PEM (mporon-oomennas) u SOFC (TBEpao-okcH1HAS )
[TapoBast KOHBEpCHUs IPUPOIHOTO Tra3a.
lasudukanus yris.
ATOMHAas SHEpTus JUIsl TPOU3BOJICTBA BOJOPO/IA.
DJEKTPOIH3 BOJIBI.
Bogopon 3 6uomacchsl.
. UndpacTtpykTypa npou3BoACTBa U JOCTABKH.

e A T o b

— e \O
—_— O

. HepCHCKTI/IBH W HAIIpaBJICHUA Pa3BUTUA BO,Z[OpOI[HOf/'I OHCPI'CTUKMU.
. Mansie CTAallTMOHAPHBIC TIPUMCHCHHUA

—_
W N

. CraunoHapHble IPUMEHEHHUS

p—
AN

. Mcnionp3oBanue B TpaHCIIOPTE

p—
(9]

. Bonoponnas aBromobunbHast ”HQPACTPyKTypa

—_
(o)

. TpaHCIOpTHBIE NPUITOKEHUSA

—
J

. MoOHIbHBIE TOIIIIUBHEIE DJIEMEHTEI

—
o¢]

. Ucnonb30BaHue B TpaHCHOPTE.

—_
\O

. Bonoponas aBToMoOmIIbHAS MHPPACTPYKTYpA.

o}
=]

. XpaHeHue BoIOpoaa.

\9}
—_

. JocraBka Bogopoaa.
. Bogoponnas 3ampaBoyHasi CTaHIUA.

[T )
W N

. Bogopoauslit TpaHCTIOPT.
. CosTHEYHBII KOJIJIEKTOP.

NN
[OI N

. ®oroBos0pOI.

K mpomexyTo4yHOHN aTTecTaluu AOMYCKAIOTCS TOJIBKO CTYACHTHI, BBHITOJHUBIINE BCE BHJbI
y4eOHO paboThl, MpeayCMOTpEeHHbIE paboyeii mporpaMMoii.

HIxaJuaa
Onucanue
OLICHUBAHUSA

BreimonHeHsl Bce BHIBI yu4eOHOM pabOThI, MpPEayCMOTPEHHBIE YYeOHBIM
maHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB

3auTeHo MPUBEJICHHBIM B Ta0nWIax TMoOKa3aTeneid, omepupyer mnpUOOpEeTEHHBIMU
3HaHUSIMU, YMEHUSIMU, HaBbIKAMH, IPUMEHSET UX B CUTYalUSAX MOBBILICHHOMN
cnoxxHoctd. [Ipu 3TOM MOTryT OBITH JOMYIIEHBI HE3HAYUTENbHBIE OIIMOKH,
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HETOYHOCTH, 3aTPyAHEHUS MPU aHATUTHYECKUX OMepalusix, IepeHoce 3HaHuN
Y YMEHU Ha HOBbIE, HECTaHAaPTHBIC CUTYaIUH.

He 3aureno

He BbimonHeH oauH uiau 6ojee BUAOB y4eOHOH paOOoThbI, MpeayCMOTPEHHBIX
yueOHbIM m1aHoM. CTYJEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPHUBEACHHBIM B TaOJHMIAX IOKa3aTelNel, JOMyCKaloTCs
3HAYHUTENbHBIE OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHUN, HABBIKOB
0 psily MOKa3aTeslel, CTyAEHT UCIIBITHIBAECT 3HAUUTENbHbBIE 3aTPYIHEHUS TIPU
OIIEpUPOBAHUY 3HAHUSAMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.
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