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1. Heaun, 3a7a4m ¥ IJIaHUpPYyeMble Pe3yJbTAThl 00y4eHHs M0 AUCHUILIHHE

K ocHOBHBIM meJsaM OCBOCHHA AUMCHUIIIIMHBI ((HeTpaI[I/IL[I/IOHHBIG U BO300HOBIIIEMBIC
HUCTOYHHUKH DHEPIUn» CIECAYET OTHECTU:

— (opMupoBaHHE 3HAHMM O IEIOCTHOW KapTUHE MW POJM  HETPAJAULUOHHBIX
BO300HOBJISIEMBIX MCTOYHHKAX SHEPIMU, COBPEMEHHBIX IPUHIMIIAX, METOJAaX U CPEACTBaxX MpHU
BbIOOpE, MPOSKTUPOBAHMS U SKCILTyaTallMd HETPAJIUIIMOHHBIX HCTOYHUKOB YHEPIUH;

— H3YUCHHUC crmoco0oB IOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I IIpu HUCIIOJIBb30BaHNHN
HCTPAAULIMOHHBIX MCTOYHUKOB SHCPIUMH, BBIpa6OTKa HaBBIKOB Yy CTYACHTOB CaMOCTOATCIILHO
(bOpMy.]'II/IpOBaTB U pe€liaTth 3aJa4dr, CBA3aHHBIC C BBI60pOM, IIPOCKTUPOBAHNEM M aHAJIU30M
PCKUMOB TIIpHU OSKCIUTyaTalluk TOIO, WM HWHOI'0 BHIA OGOpYI[OBaHHSI, HCITOJIB3YIOLICTO
HETpaAULIMOHHBIX HCTOYHHUKOB DOHECPTHUH.

—  TMOATOTOBKAa CTYACHTOB K JCSITEILHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTepUCTUKOW OakanaBpa IO HANpaBieHHIO, B TOM uucie (HopMHpOBaHHE YMEHHH IO
BBISIBJICHHIO HEOOXOJUMBIX yYCOBEPIICHCTBOBAHUN W pa3paboTKe HOBBIX, Oojee 3PPEKTUBHBIX
METOJIOB BBIOOpa, pacyeTa, MPOCKTUPOBAHUS M IKCIUTyaTallid HHEPreTHUECKUX CHUCTEM,
HCIIONB3YIOIIUX HETPAIUIIUOHHBIE HCTOYHUKH SHEPTHH.

K ocHOBHBIM 3agayam OCBOeHUS AMCUUILINHBI «HeTpaauinoHHble U BO30OHOBIISIEMbIE
HMCTOYHHUKHU SHEPTUMY CJIEIYET OTHECTHU:

— BbIpa0OTaTh HABBIKM Y CTYICHTOB CaMOCTOSITENBHO (HOPMYJIHUPOBATH 3a7auud MPHU
BBIOOpE M MPOCKTUPOBAHUS PA3IMUHBIX CHUCTEM, HCIONB3YIOMINX HETPAJUIIMOHHBIE HCTOYHUKH
SHEPTHH;

— HAay4YWTh MBICIUTh CHCTEMHO Ha TMpUMEpax IIOBBIIICHUS JHEPreTHYECKOM
3G (HEeKTUBHOCTH OOBEKTOB CHUCTEM, HCIIOJIB3YIOIIUX HETPAJAULMOHHBIE M BO300HOBIISIEMBIE
HMCTOYHUKHU SHEPTUU C YUETOM TEXHOJOTHUUECKHUX, IKOJOTUYECKUX U IKOHOMHYECKUX (PaKTOPOB;

— HaY4YUTh aHAJIM3UPOBATHh CYLIECTBYIOIINE CUCTEMBI M MX 3JIEMEHTHI, pa3padaThiBaTh U
BHEIPSTh HEOOXOIUMBIC H3MEHEHHS B UX CTPYKTYPE C IMO3HUIIUNA MOBHIICHUS YPPEKTUBHOCTH H
SHEProcOepesKeHUs;

— 71aTh MH(POPMAIIMIO O HOBBIX HAIpPaBJICHUSX MPHU pa3pabOTKe U COBEPIICHCTBOBAHUHU
CUCTEM C MCIOJb30BAaHUEM HETPAAUIMOHHBIX HCTOYHUKOB SHEPIrUM B OTEYECTBEHHOW H
3apyOeXHOW TMpaKTHKE, Pa3BUBATh CIOCOOHOCTH OOBEKTUBHO OIEHWBATH MPEUMYIIECTBA U
HEJIOCTATKU CUCTEM U UX JIEMEHTOB;

— HAY4YUTh aHAJIM3HUPOBATH MOJIYUYEHHBIE PE3YJIbTATHl U ONTUMHU3UPOBATH PELICHUS MPU
WCIIOJIB30BaHUM TE€X, HJIM UHBIX HETPATUIIMOHHBIX BO30OHOBIISIEMBIX HUCTOUHUKOB YHEPTHUH.

OO6yuenue no nqucuuIuiiHe « HerpaaunnoHHble U BO30OHOBIISIEMbIE HCTOYHUKU SHEPTUU »
HarpaBJIeHO Ha (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOUINX KOMITETEHIIUMA:

KOII ¥ HAUMEHOBAHHE KOMIIETEHIIMH HHI[I/IKaTﬂpr JAOCTHKCHUA KOMIICTCHIIUHU

OIIK-3. Criocoben npumenats | HMOIIK-3.5. JlemoHCTpHpyeT NOHMMaHKE
COOTBETCTBYIOIIMN (PU3UKO-MaTeMaTHUeCKuil | (puU3MUecKkux sSBJICHUM U yMeeT IPUMEHSTh
ammapar, MeTO/Ibl aHAJIN3a U MOJIEIUPOBaHUs, | (u3HUecKre 3aKOHBI MEXaHUKH,
TEOPETUYECKOTO0 U AKCIEPUMEHTAJIbHOTO | MOJEKYJISIpHON (PU3UKH, TEPMOJUHAMUKH,
WCCIIEJOBAHMUS pu pELICHNN | AJIEKTPUYECTBA U MAarHeTU3Ma JUlsl pelIeHUs
npodeccuoHaNbHBIX 3a7a4 TUIIOBBIX 3aJ1a4;

NOIIK-3.6. [leMoHCTpUpYyET 3HaHUE
AIIEMEHTAPHBIX OCHOB ONTHKHU, KBAHTOBOU
MEXaHUKHU ¥ aTOMHOW (DPU3UKH;
NOIIK-3.7. JleMOHCTpUpPYET TIOHUMaHNE
XUMHUYECKUX IPOIIECCOB.




NOIIK-4.1. JleMoHCTpupyeT NOHUMaHUE

OIIK-4. CrocobeH JIEMOHCTPUPOBATh OCHOBHBIX 3aKOHOB MEXaHUKH JKUJIKOCTH U
MIPUMEHEHUE OCHOBHBIX croco0oB | ra3a M MPUMEHSET UX JJIs pacyeTa
MOJIyYeHUsI, MPeoOpa3oBaHusl, TPAHCIIOPTA U | DJIEMEHTOB TEIJIOTEXHUYECKUX YCTAHOBOK U
HCIIOJIL30BaHUS TEIIOTHI B| cHCTEM;

TEINIOTCXHUYCCKUX YCTAHOBKAaX U CUCTEMAX

NOIIK-4.2. JleMoHCTpUpYET NOHUMAHUE

OCHOB TEPMOJMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJUHAMUKYU U IPUMEHSIET UX JIJIS
pacyeToB TEPMOAMHAMUYECKUX TIPOLIECCOB,
LUKJIOB U UX MOKa3aTenei;

NOIIK-4.3. JleMOHCTpUpPYET TOHUMAHUE
OCHOBHBIX 3aKOHOB TeIIoMaccooOMeHa 1
MIPUMEHSET WX JJI PaCU€TOB 3JIEMEHTOB
TEIJIOTEXHUYECKUX YCTAHOBOK U CUCTEM

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIi MPOrpaMMbl

JlucuuIuimHa OTHOCHUTCS K 00s13aTeNbHON yacT 010ka b1 «/luctummiae! (MOTyITH )».

«HetpaguunonHble 1 BO300HOBIIsIEMbIE ICTOUHUKU HEPTUN» B3aMMOCBsI3aHa JIOTHUECKU
U COJIEPKATEIIbHO-METOANYECKU CO CIAEAYIOUMMH IUCHUIUIMHAMU U npakTukamu OOIT:

- I'maporaszonnHamuka;

- TexHuueckas TepMOJUHAMUKA;

- TennomaccoOMeH;

- Merponorus, TeXHUYECKHE U3MEPEHUS U YIIPABIICHUE MPOLIECCAMU B DHEPTETHKE;

- KorenbHble ycTaHOBKU U apOTr€HEPATOPHI.

3. CTpykTypa U cofep:KaHue TUCUUIINHBI

OO61mast TpyJ0€MKOCTh JUCIHUILTUHBI COCTaBIsACT 4 3aueTHbIe eAMHULIBI (144 akameMuyecKux
yaca). U3yqaerca B 4 cemectpe ouHOM GopMmbl U 7 cemecTpe 3a04HON popmbl 0O0yueHus. dopma
MIPOMEKYTOUHOM aTTecTaIli — YK3aMEH.

3.1 Buabl yueoHOI#i padoThl M TPYA0EMKOCTH
(o ¢popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Bua yue6Hoii paGoThr KoaunuyecTBo CemecTp
n/n 4acoB 4
1 AyIMTOPHBIC 3AHATHS 72 72
B ToM uucre:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/IPaKTHYECKHIE 3aHATHUS 36 36
1.3 | JlaGopaTopHbIe 3aHATHUS
2 CamocrosiTenbHass padoTa 72 72
B ToMm gucie:
2.1 | CamMOCTOSTEIBHOE H3YUEHHE 60 60
2.2 | IlogroroBka u 3ammTa pedepara 12 12
3 IIpoMeskyTOUHasI aTTeCTALUSA




3auet/aud.3auer/sKk3aMeH JK3aMeH JK3aMeH
Hroro 144 144
3.1.2. 3aounas popma oOydeHUs
Ne . Koan4yecTtBoO CemecTtp
Buna yueOHoii padoThI
n/n 4acoB 7
1 AYAUTOPHBIE 3aHATHS 14 14
B ToMm uucie:
1.1 | Jlekuuu 6 6
1.2 | CeMuHapcKue/MPaKTUIECKUE 3aHATHUS 8 8
1.3 | JlaGopaTopHbIe 3aHATHUS
2 CamocrosiTesibHasi padoTa 130 130
B ToMm uucie:
2.1 | CamOCTOSATEIIPHOE N3YYCHHUE 110 110
2.2 | IloarotoBka u 3amura pedepara 20 20
3 IIpomexyTOUYHASI ATTECTALHSA
3auver/nud.3auer/7K3aMeH JK3aMeH JK3aMeH
Htoro 144 144
3.2 TemaTu4yeckuii IJIaH M3yYeHHs TUCHUTIMHBI
(o dhopmam oOyueHus)
3.2.1. Ounas ¢popma oOyueHus
TpyaoeMkocTh, yac
AynuTopHasi padora 2
Ne Pa3zjesib1/TemMbl o - 28 = Z= § 20 8 g
n/n JHCIHILIAHBI 3 = =3 Eé = % | £ % gS
= > EEEZ 2%| EE 5 a
S 1387 €7 28| £
O E = =5 =
@)
1 Paszpgen 1.
1.1 | Tema 1. Benenue. 4 8
1.2 | Tema 2. ComHeuHasi SHEPTUS H 8 10 24
OCHOBHBIE
HApaBJICHUs €€ NCIOJIb30BaHUS
1.3 | Tema 3. JIpyrue >ppexTrBHBIE 6 8 22
BO300OHOBIISIEMBIE YHEPTOPECYPCHI U X
WCTIOJIh30BaHUE
1.4 | Tema 4. TeXHOIOTHH UCTIOIL30BAHUS 8 8 24
BTOPHYHBIX SHEPTETUICCKUX PECYPCOB
1 OMOTOIUIHBA
1.5 | Tema 5. Metozas! npsiMOTo 4 4 10
npeoOpa3oBaHus TEIIOBOM SHEPTUHU B
IIEKTPHUECKYIO
1.6 | Tema 6. IlepciekTUBHBIE 6 6 20
HETPATUITUOHHBIC YHEPTETHUSCKUE
TEXHOJIOTHH




Uroro| 72 | 36 | 36 | |

3.2.2. 3aounas ¢popma oOyueHUs

TpynoeMKkocThb, yac
AyauTopHasi pabora E
o o ] = <2
= N 2 § < 5 =
Ne Pazaensl/TemMbl = - s 5 ELE 3 2| & £
n/n AUCHUTLTUHBI ¥ = s & El 2 = T2 §¢&
= = | £z &z| £2| g &
o S e S o< = 4
= | 387 ¢ &g 2
O E = = <
o
1 Pasnen 1.
1.1 | Tema 1. Brenenue. 1 10
1.2 | Tema 2. ConHe4Hasi YHEPTUS U 1 2 25
OCHOBHBIE HaIlpaBJICHUS €&
WCIIOJIb30BAHUS
1.3 | Tema 3. [Ipyrue s3hpexTuBHBIC 1 15
BO300HOBIISIEMBIC YHEPTOPECYPCHI U X
MCIOJIb30BaHUE
1.4 | Tema 4. TexHONIOTUHU UCTIOJIH30BAHUS 1 4 40
BTOPUYHBIX YHEPTETUYECKUX PECYPCOB
1 OMOTOIUIMBA
1.5 | Tema 5. Metoasl npsiMoro 1 2 25
peoOpa3oBaHus TEIIOBOM SHEPTHUHU B
INEKTPUUYECKYIO
1.6 | Tema 6. [lepcriekTHBHBIE 1 15
HETPaIUIIMOHHBIE YHEPreTUUECKUE
TEXHOJIOTUHU
Hroro 6 8

3.3  Conepxanue TUCHUNINHBI

Tema 1. BBenenue.

HpeleeT, 3aaunu " COHACpI)KAHUC AHUCHUIIINHBI. Tpa)II/II_[I/IOHHaSI U HETpAAULIMOHHAA
sHepreTvka. Bo300HOBIEMble MCTOYHHMKH 3HEPIrUU, MX PECYpChl, JWHAMHUKA WU MEPCIEKTHBBI
HOTpC6J’IeHI/I$I, MCCTO B SHEPTCTUKC Poccun.

Tema 2. ConHeuHasi JHeprusi 1 OCHOBHbIC HAaNPaBJICHUs! ¢ NCI0JIb30BaHUS.

ConHeyHoe u3inydeHHE U (U3NYECKHUE OCHOBBI €ro npeolOpa3oBaHus B Temaotry. [Ipunnun
NecTBUs, KIacCU(PUKAIMS U KOHCTPYKIMHM COJHEUHBIX KOJUIEKTOPOB. AKKYMYJISTOPBI TEIJIOTHI.
MeTob! pacuéra COMHEUHBIX KOJJIEKTOPOB:

* KILL;

* K03(pULIMEHT TTOTEPB;

* paBHOBECHAsI TEMIIEPATypa HOCUTES;

KosekTopsl ¢ KOHIIEHTpaTOpaMy COJIHEYHOTO U3ITy4eHHUsl. AKTUBHBIE CHCTEMBI COJTHEYHOTO
TeIUIoCHa0eHus 31aHuid. VX kinaccudukanus, pacu€T u cxeMHble perieHus. [laccuBHble cuctemMbl
COJIHEYHOT'0 OTOIUIeHUs 37aHuil. VX pacuér, apXUTEeKTypHO-KOHCTPYKTUBHBIE U KOMIIOHOBOYHBIE
pemenus. ConHeunble npyabl. CHCTEMBI COJNHEYHOIO XJIaJOCHAOKEHHsI Ui yCTaHOBOK
KOHJUIIMOHUPOBaHUS Bo3ayxa. IX cxeMHbIe peleHus: U pacyér.




Tema 3. Jlpyrue »3¢dexTuBHbBIe BO300HOBJsIEeMble JHepropecypcbl M  HX
HCIO0JIb30BAHUE.

I'eorepMmanbHas SHEPTUs U paclpeAciIeHHe HCTOYHUKOB Fe0TEpMalIbHOrO Teria B Poccun.

OCHOBHBIE TEXHOJIOTUH NOJIYYEHHS U UCII0JIb30BAHUS T€0TEPMAIbHON SHEPTHH.

IIpyHuunUanpHblE  CXEMbl M XapakTEPUCTUKM  OTEYECTBEHHBIX  I'€OTEPMaJIbHBIX
9JIEKTPOCTAHIIMIA M CHUCTEM TeIIoCHAOXKeHus. VX 3KOHOMHUYECKHe U KOJOTHYECKHE MOKAa3aTelH.
Pecypchl BetpoBoii sHeprum B Poccun u BO3MOXKHOCTH €€ ucrnonb3oBaHus. Kiaccupukanus u
CXEMbl  BETPOIHEPreTUYECKUX YCTAHOBOK. ODHEPreTUYECKHE pEecypchl OKEaHuM U HX
UCIIOJI30BaHUE.

[IpuHUMIIHATBHBIE CXEMBI U XapAKTEPUCTUKU IPUJIMBHBIX U BOJIHOBBIX 3JIEKTPOCTAHIIUI.

Tema 4. TexHoiorMM HCHOJb30BAHWS BTOPUYHBIX 3JHEPreTHYECKUX PeCypcoB M
OmoronJuBa.

[lonsatue BrOpuYHBIX 23HepropecypcoB (BOP) wum  ux kimaccudukanus. Meroasl
ucrnonb3oBaHuss BOP i BbIpaOOTKM TEIUIOBOM M AJIEKTPUUYECKOW JHEpPruu. TexHonoruu
UCIIOJIb30BaHUs OBITOBBIX U CEIbCKOXO3SHUCTBEHHBIX OTXOJ0B B dHEpreTHke. CKUranue, mupoian3 u
TUPOTEeHU3aL .

Tema 5. MeTroabl npsiMoro npeodpa3oBaHus TeNJIOBOI JHEPTUH B JIEKTPHYECKYIO.

@du3nuecKkue OCHOBBI MPOLIECCOB B COJIHEYHBIX (POTOINEKTPHUUECKUX IpeoOdpa3oBaTessix
(PII]). DpdexTnBHOCTH U BoIbTaMIIepHbIE XapakTepucTuku OOI1, pexxuMbl paboTHI ¢ HArpy3KOH.
TepMoanekTpuueckue M TEPMOIMHUCCHOHHBIE IpeoOpa3oBaTead  TEIUIOBOM  HSHEPrUu B
aneKTpudeckyro. X nokasaTenu U Harpy304Hble XapaKTEPUCTUKH.

Tema 6. [lepcrieKTUBHBbIE HETPAAMLIMOHHBIE JHEPreTHYECKHUE TEXHOJIOTHH.

Bonmoponnass sHepretMka M TexHOJOTHs. MeTonpl MOdy4YyeHUs BOAOPOJAa M €ro
WCIIOJIb30BaHUS B TMPOMBINIICHHOCTH, JSHEPreTUKE M Ha TpaHCHOpTE. IIEKTPOXUMUUYECKUE
reHeparopel (OXI) W TepMoaMHAMUKa MPOTEKAIOMIMX B HHUX IMPOIECCOB. XapaKTEPUCTUKH
TOIJIMBHBIX 351eMeHTOB B DXI.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUUECKUE 3aHATUS

[IpakTuueckas padora 1. Dueprus ConHua.

[IpakTuueckas pabota 2. Mcrnonab3oBaHuE COTHEUHOM SHEPTUU.

[Tpaktuyeckas padota 3. CoHEeUHbIe SJHEPTeTHUECKUE YCTAHOBKH.

[Tpaktrueckas padota 4. CoqHEUHBIC YHEPTETUUECKUE YCTAHOBKH (TMPOJIOHKCHHE).

HpaKTI/I‘ICCKaH pa60Ta 5. OCHOBEHI TCOPHHU pacuC€Ta BETPOIHCPTCTUUCCKHUX YCTAHOBOK.

[IpakTnueckass pabota 6. OCHOBHBIE TE€XHOJOTMM IMOJyYE€HHUS M HCIOJIb30BAaHUS IeOoTepMallbHOMN
JHEPIUH.

[TpakTrueckas padota 7. DKOJIOTHYECKUE TTOKA3aTeNIM BO30OHOBIISIEMBIX YHEPTOPECYPCOB.

3.5 TeMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

KypcoBbie paboThl/IPOEKTHI HE MPeTyCMOTPEHBI.

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIHOHHOE o0ecriedeHue




4.1  OcHoBHas JuTEpaTypa

1. TemmosHepretuka © TemioTexHuka:cupaB.. B 4 kH. K#H.2: Teoperuuyeckue
OCHOBBI TEIUIOTEXHHUKH. TermoTexHuyecKui JKCIIepuMeHT/A.A. AIeKCaHIpOB,
b.C.benocenbckuii, A.I'.Baiinmreitn u  1p.; nox pea. A.B.Kmumenko, B.M.3opuna.
/ mox obmr. pea. Knumenko A.B., 3opuna B.M. M.: MDU, 2007.

2. TemnosHepreTuka U TemjoTexHuka: cnpaB.. B 4 kH. Kx. 4: IlpombiineHHas
terosHepretuka  u - temorexnuka/ b.I.bopucoB,  K.b.bopucos, = B.M.bpoasHckuii
u gp.; nox pea. A.B.Kmmumenko, B.M.3opuna. / moxm o6m. pen. Kimmenko A.B.,
3opuna B.M. M.: MO, 2007.

4.2  JlomoJHMTEJbHAsA JIUTEpPaTypa

1. Amngepcon b. Comneunas sueprus: (OCHOBBI CTPOHT. MPOCKTUPOBAHUS) /IEP. C aHIIL.
A.P. Aaucumosna / mon pen. FO.H. Manesckoro. — M.: Ctpoius-nart, 1982. — 375 c.

2. Amnppees B.M., I'pumnxec B.A., Pymsanes B.Jl. dorosnexkTpuyeckoe mpeodpaszoBanue
KOHLEHTPUPOBAHHOT'O COJIHEUHOro usinydenus. — JI.: Hayka, 1989. — 310 c.

3. Amnzgpees B.M. @orosnexkTpuueckoe mpeoOpazoBaHUE  CONHEYHOWBIHEpruu  //
CopocoBckuii oOpa3oBarenbHbIi KypHAIL — 1996. — Ne 7. — C. 93-98.

4. Axwmeros, P.b. [lepcrieKTHBBI HCIIONB30BAHMS HETPAAUIIMOHHBIX UCTOYHUKOB PHEPTHH /
P.b. AxmeroB. — M.: Uadopmauepro, 1985.

5. backakoB A.Il. Herpaauimonusie 1 BO30OHOBIIIEMbIe HCTOYHUKH dHepruu. Y.1.: [B 2 4.]
: yae6. mocobue. Y. 1. — ExarepunOypr: YI'TY-VYIIU, 2005.

6. backakoB A.Il. HerpaaumuonHuble 1 BO30OHOBIIIEMbIC HCTOYHUKH dHepruu. Y.2.: [B 2 4.]
: yae0. mocobwue. Y. 2. — ExatepunOypr: YI'TY-VYIIU, 2005¢.

7. bpunkBopt b. Conneunas sHeprus ans 4yenoBeka / nep. ¢ anri. B.H. Orno6nesa / nox
pen. u npeauci. b.B. Tapamxkesckoro. — M.: Mup, 1976. - 291 c.

8. JBopoB .M. I'eorepmanbhas sHepretuka. — M.: Hayxka, 1976.

9. Kontyn, M.M. Conreunsie aementsl / M.M. Kontyn. — M.: Hayka, 1987.

10. Paymen6ax, I'. CripaBo4HHK 1O MPOEKTUPOBAHUIO COJHEYHBIX OaTapeil / Paymen6ax;
I1ep. ¢ anrn. — M.: Dueproatomusaar, 1987.

11. Teaiigenn, k. BozobHoBisiemble nctounuku suepruu / k. Traitnemn, A. Vaiip. — M.:
Oueprousznat, 1990.

12. ®anees, /[.C. IlporHo3Has oOIll€HKa CTOMMOCTH OJJIGKTPODHEPTUHU, TMOIydaeMoll ¢
nomoinbio comHeuHbix Oarapeit / [I.C. danees // bronneTens HayuyHbIX cooOmeHn. — XabapoBCK:
JABI'AIIC, 1996. — C. 59.

13. HledTep A.U. Ucnons3oBanue sHeprun Betpa. M.: DHeproaromusaar, 1983. — 200 c.

14. HerpanuuuoHHBIE HICTOYHHUKH dHepruu. — M.: MOU, 1983.

4.3  DJeKTpoHHBbIe 00pa3oBaTe/ibHbIE pecypchl

1. ["azmpomanaeprouHpopMm.
(http://webshop.gazpromenergoinform.ru/login.php?0sCsid=48c5bb1fea8985e9e45e10f3a3eb26b6)
2. http://window.edu.ru/resource/549/75549/files/up.pdf

4.4  JjaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATUH U aTTECTAlMil BO3SMOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CHCTEMbI JTUCTAaHIMOHHOTO o0yueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:


http://window.edu.ru/resource/549/75549/files/up.pdf
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Hazsanue D0P

Herpanuimonusie u

BO300HOBJISICMBIC HCTOYHHKH https://online.mospolytech.ru/local/crw/course.php?id=908

SHEPrUu

Pazpaborannbsie DOP BKIIOUAIOT MPOMEKYTOUYHBIE M UTOTOBBIE TECTHI.

[Topsimox mpoBeneHus: pabOT B ITUCTAHIIMOHHOM (hopMaTe yCTaHABJIMBACTCS OTACIHHBIMH
pacmopsHKeHUSIMH ITPOPEKTOpa 1O ydeOHOU paboTe W/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHI.

Kaxnplii  cryseHT oOecrniedyeH HWHIWBUAYAIBHBIM HEOTPAHWYCHHBIM  JIOCTYIIOM K
31eKTPOHHBIM Oubmotekam yrusepcutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

CchliKa Ha DJIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JIM1eH3u0HHOoe H CB00OTHO pacnpocrpansieMoc nmporpamMmmMHoc¢

ol0ecrneueHue

1. MoitOduc — poccuiickas KOMIaHHUSI-pa3pabOTIUK OE30MaCHBIX O(PUCHBIX PElIeHUH AJs
oOmieHusT M COBMeCTHOW paboTel ¢ pgokymeHtamu (AnbrepHatmBa MS  Office)
https://myoffice.ru/

2. IInardpopma nanoCAD — 310 poccuiickas tuiarpopma JUisi MPOSKTHPOBAHHUA U
MOJIeJTMpOBaHUS 00BEKTOB pa3nuuHoOi crnoxkHocTu. [loanepxkka ¢popmatoB *.dwg u IFC
nenaer ee omMYHbIM pemennem s coBmenieHus CAIIP- u BIM-texnonorwii.
OyHKIMOHAT TIAaT(HOPMBI MOKET OBITh PACIIMPEH C MOMOIIBIO0 CHEIMATBHBIX MOAYJIEH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOIO MOJEIUPOBAHUS «KOMIITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. Ilporpamma /i TEMJIOTEXHUYECKUX M TUAPABINYECKHX PACUETOB
https://valtec.ru/document/calculate/

5. Ownmnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

46 CoBpemenHble npodeccunoHalbHble 0a3bl TAHHBIX U UHGPOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI

ocoarwnE

Poccuiickas HaumoHanbHas 6ubianoreka http://www.nlr.ru

OBbC «YHuBepcurerckas oudianoreka onnaita» https://biblioclub.ru/index.php

Hayunast snektponnas 6ubauoreka http://www.elibrary.ru

Poccwuiickas rocymapcTBenHas oubmmoreka http://www.rsl.ru

O6pasosatenbHas miatdopma FOPAUT http://www.urait.ru

«TexakenepT» — clipaBoYHasl CHUCTeMa, MPEJOCTaBIAIONas HOPMAaTHBHO-TEXHUUECKYIO,
HOPMaTHUBHO-TIPaBOBYIO0 HH(oOpMaluio https://Texskcnepr.cailt/

HIT «ABOK» — mnOMOLIHMK HWHXEHepa [0  OTOIUICHHIO, BEHTWIALHUH,
KOHIWITMOHUPOBAHHUIO BO3/yXa, TEIJIOCHAOKEHUIO M CTPOWUTENBHOW TeIIo(U3nKe
https://www.abok.ru/

E-IOCBE — DOnexktpoHHbIi skojor. HesaBucumas wuHPOpMAIUs O POCCUHUCKUX
opraHuzanusax, ©0a3a HOPMAaTHBHBIX JIOKYMEHTOB M 3aKOHOJATEIIbHBIX AaKTOB
https://e-ecolog.ru/

Wnxenepnass cantexuuka VALTEC (karamor mpoayKuud ¥ HOpPMaTHBHAs
nokymenTanus) https://valtec.ru/



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Jlns  mpoBeneHMS JIEKLUMOHHBIX 3aHATHH  HCIOJB3YIOTCA ayJIWTOPHHM, OCHAILCHHbIE
KOMITBIOTEPaMH, HWHTEPAKTUBHBIMU JOCKaMH, MYJbTUMEIUWHBIMA IPOEKTOPAMHU U SKPAHAMHU:
AB2404, AB2415 u ayautopuun obmero ¢gouaa. J{is npoBeaeHns CEMUHAPCKUX U J1a00paTOPHBIX
pabot ucnonsiyrores ayauropun: AB2406, AB1101 u ayautopuu kopnyca YPBAH. TEXHOI'PA L
MHHOBAIIMOHHO-00pa30BaTeIbHOM ~ KOMIUIeKce  «TexHorpam», KOTOpBIM  pacroyio)KeH Ha
teppuropuu B/IHX.

6. MeToanuyeckue pekoMeH aluu

6.1 Meroanyeckue peKOMeHAANMH IJsi TpenogaBaTesisi MO OPraHU3ANMHU
00y4eHust

6.1.1 IlpenogaBaTtens oOpraHu3yeT IPENOJAaBaHUE JAUCLUIUIMHBL B COOTBETCTBHU C
TpeOoBanusiMu  «llonmoxkeHuss 00 opraHuzauuu 00pa3oBaTENbHOIO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (QuiIhanax», yTBepxKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHSTUM IpenoAaBaTelb JOBOAUT J0O CBEAEHHUS CTYJEHTOB COJIEp)KaHUE
paboueii mporpammsel qucuuruiHbl (PITT).

6.1.3 IlpenogaBatens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI MIPOBECHHS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAaHIMOHHOIO OOyYeHUs M CHCTEMbI
nuctaHiMoHHoro ooydyenust ynusepcurera (CLO Mockosckoro Ilonurexa);

— BUJBI, COAECpPXKAHUE U NOPSAIAOK IPOBENEHHUS TEKYILIEro KOHTPOJI YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— @Qopmy, coaepkaHHe M TOPAJOK IPOBEACHHUS IPOMEXKYTOUHOH arTecTaluud B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, MpexycMoTpeHHbIM PIT/I.

6.1.4 IlpenogaBarenb JOBOAMT 1O CBEAEHUS CTYAEHTOB IpaUK BBHIMOJIHEHUS Y4YeOHBIX

pabot, npegycMoTrpeHHbIx PIT/I.

6.1.5 IlpenogaBarens peKOMEHYET CTYJEHTaM OCHOBHYIO U JOIOJHUTENIBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MpeAOCTABISACT MEpPE] MPOMEKYTOUHON aTTecTanuen (IK3aMeHOM UITH
3a4€TOM) CIIMCOK BOIIPOCOB JUISI TOJATOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJAT JIEKIMOHHBIE U NPAKTUYECKUE (CEMHHApPCKUE)
3aHATHUS, COINIACYIOT TEeMAaTHYECKUH IJIaH MPAKTUYECKUX 3aHATUH, YTOOBI MCIOJIB30BATH €IUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX IMOHSATHI TUCHUIUIMHBIL.

6.1.8 Ilpm nNOArOTOBKE K CEMHUHApCKOMY 3aHSATHIO IO MEPEYHI0 OOBSABICHHBIX TEM
IpenojaBaTeNlo  HeoOXOJMMO YTOYHMTH IIaH MX MpoBeneHus, coriacHo PIIJ], mpoaymats
(GOpMYIMPOBKH U cO/epKaHHE Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMUTHCS C
MIepEeYHEM BOIIPOCOB MO TEME CEMHHApa.

B xone ceMuHapa BO BCTYNHTEIBHOM CJIOBE PAaCKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBENEHUS, BpeMsi Ha 00CYyXKJIEeHUE Ka)XI0Tro
yuebHoro Bompoca. Mcronb30BaTh (PpOHTAIBHBIA ONPOC J1aBasi BO3MOXKHOCTb BBICTYIIUTh BCEM
CTyJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3aKiI0uMTENBHON YacTH CEMHUHAPCKOIO 3aHATHSI CIEAYET MOJABECTU UTOTHU: aTh OLIEHKY
BBICTYIUICHMM Ka)X/J0ro CTyJeHTa MU Y4eOHOH TIpynmbl B 1LElIOM. PacKpbITh MOJOKUTEIbHBIE
CTOPOHBI U HEJOCTATKU MPOBEAECHHOIO CEMUHAPCKOT0 3aHATHSA. OTBETUTH Ha BONPOCH! CTYACHTOB.
Boiaate 3amanus A1 caMOCTOSITENNbHOM pabOThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.
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6.1.9 LlenecooOpa3Ho B X0z€ 3aUThl pedeparoB, 1a00paTOPHBIX paboT, KypCOBBIX paboT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOUUM M ayJUTOPUHU JONOJHHUTEIbHBIE M YTOUYHSIOIIME BOIPOCHI C
EJIBI0 BBISICHEHUS UX MO3UIHMHA MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOTO 00y4enus: yuusepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Tlopsimox mipoBeneHHS pabOT B JUCTAHIIMOHHOM (opmaTe yCTaHaBIMBACTCS
OTJCNBHBIMU PACIOPSHKCHUSAMU TPOPEKTOpa MO yueOHOH paboTe W/HWiIM LEHTpoM Yy4eOHO-
METOAMYECKON PaOOTHI.

6.2 MeToanueckue yKa3aHus AJIsl 00y4aOIIUXCsl 0 OCBOEHUIO THCIUTIHHBI

6.2.1 CtyneHty He0OXOAMMO COCTAaBUTH IS ce0si TpaduK BBHIMOJHEHUs y4eOHBIX padoT,
npenycmorpeHnbix PIIJ] ¢ yuérom TpebGoBaHUN ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
cemecTpe.

6.2.2 Ilpu npoBeneHUN 3aHATHI W MPOLEIYP TEKYIIEH M MPOMEKYTOUHOW ATTECTAlUM C
UCTIOJI30BaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpa3zoBanus yHuBepcurera (C/IO MockoBckoro [lonutexa), kak BO BpeMs KOHTaKTHOU pabOThI ¢
npernojiaBaTesieM, Tak M BO BpPEeMs CAaMOCTOSTENBHOW pabOTBl CTYIEHT JOJDKEH O0eCHednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JUCTAaHIMOHHOTO
oOyuenust. I[Ipym OTCYTCTBHMHM TakOH BO3MOXKHOCTH OOCYIHTH CHUTYalMI0 C IIPENoiaBaTelieM
JTUCIUTUIAHBI.

6.2.3 K mpoMeXyTOUHOH aTTeCcTaIllK IOIYCKAIOTCS TOJBKO O00YYaroIInecs, BHITIOTHUBIINE
BCe BUBI yueOHOU padoThI, MpeaycMOTpeHHbIe paboueit mporpammoit qucruruinael (PITT).

1. DoH/1 OLICHOYHBIX CPEICTB
7.1  MeToabl KOHTPOJS U OLIEHUBAHUA Pe3yJIbTATOB 00yUeHHs

KoHTponp ycmeBaeMOCTM M KadecTBa IOATOTOBKHM IIPOBOJUTCS B COOTBETCTBUE C
TpeOoBanusiMu "llonmokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE" .

JlJ11 KOHTpOJISI yCIIEeBaeMOCTH M KauecTBa OCBOCHMSI TUCIUIUIMHBI HACTOAIIEH MporpaMMoin
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH ycreBaeMocTH (TeKYIUi KOHTPOJIb);

- IPOMEKYTOYHAsI ATTECTALHS.

B mpouiecce 00yueHUsT MCTIONB3YIOTCS CIEAYIOUINE OLEHOYHbIE (POPMBbI CaMOCTOSTEIbHON
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTalu:

- MOATOTOBKA pedepara, BHINOJHEHUE MPAKTUYECKUX 33JaHUN U MX 3alUTa; KOHTPOJIbHAS
paboTa; MpOMEeXYTOUHBIM U UTOTOBBIN TECTHI; IK3aMEH.

7.2 lIkana u KpUTEepUHN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs

[lokazarenem OIEHMBaHHUS KOMIIETEHIIMH Ha pa3IMUHBIX JTanax WX (QOPMUPOBAHUS
SBIISIETCA JOCTIDKEHUE OOYYAIOUMMMCA IIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHs IO JUCIMILIMHE
(MoyITH0).

[IIxansl OLIEeHUBAHKS PE3YIbTATOB IIPOMEKYTOUHOM aTTECTALIUU U UX OIIUCAHUE:!

®opMa MPOMEKYTOUHON aTTECTALNN — IK3aAMEH.
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[IpomexxyTounasi arrectauus oOyvaromuxcs B ¢GopMe »HK3aMeHa MPOBOAMUTCS IO
pe3yJibTaTaM BBIIIOJIHEHUSI BCEX BUIOB y4eOHOU padOThI, MPEAYyCMOTPEHHBIX YUEOHBIM IIJIAHOM 10
JAHHOW JUCHUIUIMHE (MOJIYJIO), HpPU O3TOM YUMTHIBAIOTCA PE3YJIbTAaThl TEKYLIETO KOHTPOJIS
yCIeBaeMOCTH B TeueHue cemectpa. OIeHKa CTeNeHU TOCTHKEHUSI 00yJarolUMUCS TUIaHUPYEMBbIX
pe3yJabTaTOB OOYyYEHHs MO AMCUUIUIMHE (MOJIYJIO) TPOBOAMTCSA NpenojaBaTeieM, BeAyIIUM
3aHATUA 0 JUCUUIUIMHE (MOJIYJII0) METOJOM SKCIepTHOU oueHku. [lo uroram mpomexyTodHON
aTTecTaldd IO JUCHUIIMHE (MOXYJII0) BBICTABISAETCS OLEHKA «OTIMYHO», «XOpOILLIOY,
«YIOBIIETBOPUTEIBHO» WM «HEYJOBJIECTBOPUTEIHHO». HeEeoOX0IMMBIM yCIIOBUEM MPOXOXKICHUS
POMEXXYTOYHOM aTTECTAIMH SIBIISICTCS BBINOJIHEHHE BCEX BUJOB padoT, IPEAyCMOTPEHHBIX TaHHON
paboueii mporpamMmmoil mo aucuuiuinHe «HeTpaauuMoOHHBIE M BO300HOBIISIEMbIE HCTOYHUKU
SHEPTUMNY.

[IIkana oueHWBaHUs AJI SK3aMEHa:

HIxaJjia oneHUBaAHUA Onucanue

OTnan4HO Boinmonuensl Bce BuAbl yueOHOW pabOThI, MperyCMOTPEHHbIE
y4eOHbIM Tu1aHOM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBHUE
3HaHUW, YMEHHI, HaBBIKOB TPUBEJECHHBIM B  TabmuIax
MoKa3aTeliei, OnepupyeT pUOOpPETEHHBIMU 3HAHUSIMHU,
YMEHUSMH, HaBbIKAMH, IPUMEHSET UX B CUTYalUsX MOBBIILICHHON
cioxkHocTu. [Ipu 3TOM MOXET OBITh AOIYyIIeHA HE3HAYUTEIbHAS
omuOKa, HETOYHOCTb, 3aTpyJHEHHE TMPU AHAIUTUYECKUX
onepauusx, IIEpeHOCE 3HAHUM W yMEHUd Ha  HOBBIE,
HECTaHJAPTHbIC CUTYAIUH.

Xopomo BoinonHensl Bce BuAbl yueOHOW pabOThl, IPETyCMOTPEHHbIE
yueOHbIM  miuaHoM. CTyAeHT  JAEMOHCTPUPYET  HEIOJIHOE,
MPaBWIBHOE  COOTBETCTBHE  3HAHWM, YMEHUH,  HAaBBIKOB
NPUBEJCHHBIM B TaOiMLax Iokasateneil, au0o eciu Ipu 3TOM
ObUIM JOMYIIEHbI 2-3 HECYIIECTBEHHBIE OIINOKH.

Y 10BIIETBOPUTEIEHO BoinonHensl Bce BuAbl yueOHOW pabOThl, MpPerTyCMOTPEHHbIE
yueOHbIM TuiaHOM. CTyAEeHT JeMOHCTPUpPYET COOTBETCTBHE
3HAaHUH, B KOTOPOM OCBEIllEHAa OCHOBHAsl, HanOoJiee BakKHAs 4acTh
MmarepHaia, HO MPH 3TOM JOMNYIIEHa OJlHA 3HaYMTeNbHas OIMOKa
WJIM HETOYHOCTb.

HeynosnersoputensHo | He BbimonHeH oauH wuiau  Oosnee BHUIOB y4eOHOW paboTHI,
MPEyCMOTPEHHBIX y4€OHBIM IUTaHOM. CTYIEHT JIEMOHCTPHUPYET
HEINOJIHOE ~ COOTBETCTBUE  3HAHWI,  yYMEHMH,  HaBBIKOB
NpPUBEIECHHBIM B  Ta0iaMIax  IOKaszareiei, JOoIMycKalTcs
3HAUUTENIbHbIE OLIMOKM, TPOSIBIAETCS OTCYTCTBHE 3HAHMIA,
YMGHHi/JI, HaBBIKOB IIO psAOy HOKa3aT€J'IeI\/JI, CTYACHT HCIBITBIBACT
3HAYUTENIbHBIE 3aTPyJHEHUS IIPU OIEPUPOBAHUU 3HAHUSAMH H
YMCHUAMU IPU UX TTCPCHOCC HAa HOBBIC CUTYAIIWH.

7.3  OueHo4YHBIE CpeCTBA
7.3.1. Tekymui KOHTPOJIb
I[HSI MNPpOBCACHUA TCKYLIECTO KOHTPOJA IMPUMCHAKOTCA CIICAYIOIINC (bOpMBII sawuma

peepama, npakmuyecKux 3a0aHul, mecmal.

7.3.2. ITpomexyTOUHAs aTTECTALUS
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[TpomesxyTouHas arTecTanus NpoBoauTcs Ha 1 u 2 cemecTpax oO0ydeHus B popme 3ayera u
9K3aMeHa.

3ayet mpoBOIUTCS MO OMIIETaM, OTBETHI MPEAOCTABIIAIOTCS MUCbMEHHO C MOCIIETYOIUM
YCTHBIM cobeceioBanueM. busnersl popMupyroTcs U3 BOIPOCOB NPEACTABICHHOIO HUXKE IIEPEYHS.

PernameHT npoBeeHust 3auera U JK3aMeHa:

1. B Ouner Bkitouaercs (3) Borpoca U3 pa3HbIX pa3zesoB JUCLUILUIMHBIL.

2. llepeyeHb BONPOCOB COOTBETCTBYET TE€MaM, HW3YYEHHBIM Ha JIGKIMOHHBIX U
CEMMHAPCKHUX/IPAKTUYECKUX 3aHATUAX (IIpUIaraeTcs).

3. Bpems Ha MOArOTOBKY MHUCbMEHHBIX OTBETOB - 10 30 MUH, YCTHOE cobeceloBaHHe - 10
10 MunyT.

4. llpoBeneHue arrecTaluu (3K3aMeHA) C UCIOJIb30BAHUEM CPEJICTB 3JIEKTPOHHOTO
o0yuyeHMs] M JUCTAHIMOHHBIX OOpPa30BaTEJbHBIX TEXHOJOIMH BBIINOJHAETCS B COOTBETCTBUHU C
yTBEpKAEHHBIM B yHuBepcurere "lIlopsaxkom mpoBeneHUsT NPOMEXYTOYHOW aTTeCTalluu C
UCIOJIb30BAHUEM CPEACTB 3JEKTPOHHOTO OOYy4YeHHMs M JUCTAaHLMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHil"

®dopma, npenycMOTpeHHass yuyeOHbIM IUIAHOM - 3K3aMeH. lIpomexxyTouHas aTTecTaius
IIPOBOAMTCS B CPOKH, YCTAHOBJICHHBIE YTBEP)KICHHBIM paclHUCaHUEM 3a4ETHO-IK3aMEHALIMOHHON
ceccud. Jlo nmaTel MpoBeNEHHUs] NMPOMEXKYTOYHOM aTTeCTallud CTYACHT JOJDKEH BBIIOJIHHUTH BCE
IPAKTUYECKHE 3a/JaHUs, IPEIyCMOTPEHHbIE HacToAllel pabdouel MporpaMMoil JAMCLUMILINHBL.
[Tepeuens o0s3aTeNbHBIX pabOT U OpMa OTYETHOCTH IO HUM IIPEJCTABICHBI B TAOIUIIE:

Bun paboTsl @dopmMa OTYETHOCTHU M TEKYILEr0 KOHTPOJIS
[IpaxkTrueckue pabotel, | OpopmieHHBIE MpakTHYeCKHe paboThl, MPETyCMOTPEHHBIX
yKa3aHHblIe B pazzene 3.4.1: paboueit IpOrpaMMoii JMCLIUTUTMHBI c OTMETKOM

MPEroaaBaTeliss «3a4TeHO», €CIU BBHITIOJHEHBI U O(OPMIICHBI
BCE pabOTHI.

CamocTosiTenbHast pabora. | OdopmiieHHbIi  pedepar,  NperycCMOTPEHHOH  paboueid
[ToaroroBka pedepara. OporpaMMoil  JUCLMIUIMHBI €  OTMETKOM  IpernojaBaTess
«3a4TEHO», €CIIU BBIINOJIHEHbI U 0(OPMIIEHBI BCE padOTHI.

Ecnn we BbImoNHEH onuH uiau OoJjiee BUAOB Y4eOHOW paboThl, yKa3aHHBIX B TabmuIle,
MpenojiaBaresib MMEET TMPaBO BBICTABUTh HEYJOBJIETBOPUTEIBHYIO OLEHKY IO HWTOraMm
MPOMEKYTOUYHON aTTECTAIUH.

7.3.3. Bonpocs! AJi NOATOTOBKH K 9K3aMEHY

1. MupoBoe 3HepreTuyeckoe X03siMcTBO, pojib BO30OHOBIISIEMbIX UCTOYHUKOB SHEPTUU B
HEM.

2. Bumet HBUD, ux mnoTeHHMadbHBIE pecypchl W YpPOBEHb UCIONB30BaHUS HA
COBPEMEHHOM JTalle.

3. HayuHple npuHIMITEI ¥ TEXHHYECKUE MTPOOIIEMBI UcTIONb30BaHuss HBUD.

4. XapaKkTepuCTHKU COJHEYHOro wu3imydeHus. CrocoObl HCIIONBb30BaHMS COJIHEYHOM
JHEPIUH.

5. Tunsl 1 yCTPOHCTBO COTHEYHBIX KOJIJIEKTOPOB U KOHIIEHTPATOPOB.

6. Meroab noBeieHus KI1J] coTHEYHBIX KOIEKTOPOB.

7. ConHeyHble BOJOHArpeBaTelMd, OCHOBHbBIE KOHCTPYKIMH. [IprMeHeHHe COIHEYHOMH
SHEPTrUM NI 1eNiel TeII0CHa0KEeHHUS.

8. CosHeYHbIE CUCTEMBI TS TTOIYYSHHS JIEKTPOIHEPTUH.

9. Knaccudukanus BeTposHEpreTH4eckux ycTaHoBok. OCHOBBI Teopuu BOY.

10. TTpou3BOACTBO IEKTPUISCKON SHEPTHH ¢ TIOMOIIBI0 BOY.

11. Wcnonb30BaHUE BETPOIHEPIETUUECKUX YCTAHOBOK JUIS MPOM3BOJICTBA MEXAHUYECKOM
paboTHI.




12.
13.
14.

15

OcCoOeHHOCTH U MEePCTIEKTUBBI NCTIOIb30BaHus BOY.
Hcnonb3oBanue OnoMaccsl M OMOTOIINBA.
Knaccugukamuss HSHEPreTHUYEeCKMX YCTAaHOBOK M NPOIECCOB, CBS3aHHBIX C

nepepaboTKON OMOMAaCCHI.

15.
16.
17.
18.
19.
20.

[Tpon3BoICTBO OGHOMACCHI [T SHEPTETUUECKUX LIENIEH.

[Tonyuyenue 6uorasa, TUIIBI OMOra30reHEPATOPOB.

Hcnonp30BaHue Te0TEpMaibHON SHEPIUH.

Knaccugukaius HCTOUHHKOB re0TepMalIbHOW SHEPTUU.

BapuanTel Bo3amoxxHbIX cxeM ['eoTOC.

OcHOBHbIE MNPUHLMIBl HUCIOJB30BaHUS HSHepruu 'majarouieil” Boxapl. OneHka

TUIPOPECYPCOB.

21.
22.
23.
24,

OKC€aHa.

25.

Tunsl THAPOTYPOUH, UX XapPAKTEPUCTUKH, MOIITHOCTb.

Cxema manoit 'DC. I'uapaBnudeckuil Tapa.

[TpeoOpazoBaHue TETIOBOM dHEPTrUU OKeaHa. Pacder TeriooOMeHHUKA.

TexHuyeckue M DSKOJOTMYECKHE MPOOJIEMbl HCIOJIB30BaHUSA TEIUIOBOM HSHEpPruu

HpI/IHI_II/IHH HCIIOJIb30BAHUA OHCPIru  MOPCKHUX BOJIH. yCTpOﬁCTBa JJIA

peoOpa3oBaHusl MOPCKUX BOJIH.

26.
27.
28.
29.
30.
31.
32.
33.

OHeprus NpwinBoB. [ [puunHbBI BOSHUKHOBEHUS IPUIIMBOB, UX IIEPUOJIUYHOCTD.
IlepcnexTHBHBIE pallOHBI CTPOUTENIBCTBA MPHUIIMBHBIX 3JIEKTPOCTAHIUH.
Hcnonp30BaHne BOIOPOAA B SHEPTETHKE.

3HaueHue MPOILECCOB aKKYMYJIMPOBAHUSI SHEPTUU Npu ucnoiaszoBanuu HBUD.
bronoruueckoe 1 XMUMHU4ECKOE aKKyMYJINPOBAHUE SHEPTUU.

AKKyMYJIUpPOBaHUE TEIIOTHI.

Buibl BTOpUUHBIX SJHEPTE€TUYECKUX PECYPCOB, UX UCTOUHUKH.

OcHOBHbIE HamNpaBJ€HUS YTUIU3alUU TEIUIOBBIX BOP u mpumensemsble s 3TOro

YCTPOMCTBA.

34.
35.
36.

TpaauLMOHHBIE U HETPAJUIIMOHHbBIE HCTOYHUKH SHEPIUH.
3anacel U pecypcbl HCTOYHUKOB HEPTHH.
JluHamuka moTpeOieHrs 3HEPropecypcoB M Pa3BUTHE SHEPTETHUECKOrO XO35HCTBA,

9KOJOTHUYCCKHUEC HpO6J’IeMH OHEPICTUKHU.

37.

Mecto HETpaAUIMOHHBIX HUCTOYHHUKOB B YAOBJICTBOPCHUHA OHEPTCTUICCKUX

NOTpeOHOCTEN UenoBeKa.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Hcnons3osanue sneprun ConHIa.

dusnuecKkue OCHOBBI MTPOLECCOB MPEOOPA30BaHUs COTHEUHOU YHEPTUU.
ConHeyHble AIEKTPOCTAHLINH.

AKKyMyJTUpOBaHHE TeIlIa.

CoItHEeYHBIE KOJIJIEKTOPHI ¢ KOHIIEHTPATOPaMH.

BerposnepreTrueckue ycTaHOBKH.

3amackl SHEPTUH BETpa ¥ BO3MOKHOCTH €€ HCTIOJIb30BAHUSL.

Pacder nyieaibHOTO M peaIbHOTO BETPSAKA.

Tumbl BETpO’IHEPTeTUUECKUX YCTAaHOBOK.

BerponnekTpocTaHiny.

['eoTepmarnbHast SHEpPrus.

MCTOHLI A CIIOCOOBI HCIIOJIL30BaHUS reoTepMajbHOro TCIjIa i BI)Ipa60TKI/I

SJICKTPOSHEPTIHUU U B CUCTEMAX TEIIOCHAOKEHMUS.

50.

Dxonornueckue nmokaszarenu ['eoTOC.



