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Размещенное изображение


1. Ilean ocBOeHHSI TUCHMILIMHBI

K o0cCHOBHBIM menasiM OCBOCHMS JUCHUIUIMHBI «Herpagumuonusie u
BO300HOBJISIEMbIE HCTOYHUKU YHEPTUN» CIIETYET OTHECTH:

— ¢opMHUpOBaHUE 3HAHUN O IEIOCTHON KapTHHE W POJH HETPaJAULMOHHBIX
BO300OHOBJISIEMBIX MCTOYHHUKAX 3HEPIHHM, COBPEMEHHBIX NPHHIMMIAX, METOAAX M
CpEICTBaX IpU BBIOOPE, MPOEKTUPOBAHUS M HSKCIUIYyaTAllMH HETPATULHUOHHBIX
UCTOYHUKOB HEPIUH;

— HU3yuyeHue CrnocoOOB MOBBIIIEHUS 3(PPEKTUBHOCTH IMPHU HCIIOIB30BAHUU
HETPAJUIMOHHBIX HCTOYHUKOB DJHEPIUH, BbIPAOOTKAa HABBIKOB Yy CTYACHTOB
CaMOCTOSITENIbHO (OPMYJIMPOBATh U peElIaTh 3a/Jayd, CBA3aHHBIE C BBIOOPOM,
IPOEKTUPOBAHUEM U aHAJTU30M PEKUMOB IIPH HKCIUTyaTallMy TOTO, MM HHOTO BUIA
000py10BaHUS UCHOJIb3YIOIIETO HETPAJIULIMOHHBIX MCTOYHUKOB SHEPTHH.

— TOATOTOBKA CTYJIEHTOB K JE€ATEIbHOCTH B COOTBETCTBUHU C
KBAIM(PUKALMOHHON XapaKTEepUCTUKON OakanaBpa 10 HAIpaBJICHHUIO, B TOM YHCIIE
(bopMHpOBaHWE YMEHUH IO BBISIBICHUIO HEOOXOJUMBIX YCOBEPIICHCTBOBAHUN U
pa3paboTke HOBBIX, Oosee dA(PGEeKTUBHBIX METOAOB BBIOOpa, pacyeTa,
IPOEKTHUPOBAHUS M OSKCIUIyaTallMM SHEPreTUYECKUX CHCTEM, HCIOJIb3YIOIMIHNX
HETPAIMLIMOHHBIE NCTOYHUKH SHEPTHH.

K ocHOBHBIM 3ajadyaM OCBO€HUs JUCUUILIMHBI «HeTpaguuuoHHble H
BO300HOBJISIEMbIE UCTOYHUKHU SHEPTUN» CIIETYET OTHECTH:

— BbIpabOTaTh HABBIKU Y CTYIEHTOB CAMOCTOSITENIHO (POPMYJIUPOBATh 33ja4l
npu BbIOOpE W TMPOEKTHUPOBAHMUS  PA3NUYHBIX CUCTEM, HCHOJB3YIOLINX
HETPaJUIIMOHHBIE ICTOYHUKH SHEPIHH;

— Hay4YUTh MBICIIUTh CUCTEMHO Ha IPUMEpaxX MOBBILICHUS YHEPreTUYECKON
3(p(EKTUBHOCTH OOBEKTOB CHUCTEM, HCIOJB3YIOIIUX HETPAJUIMOHHBIE U
BO300HOBJISIEMbIE ICTOYHUKH SHEPTUU C yUETOM TEXHOJIOTHYECKHX, SKOJIOTUYECKHUX
Y HKOHOMHYECKHUX (PaKTOPOB;

— HAY4YUTh AaHAJIU3UPOBATH CYIIECTBYIOIIME CHUCTEMBI M HX DJIEMEHTHI,
pa3pabaTbiBaTh U BHEAPITH HEOOXOJUMBbIE U3MEHEHUSI B UX CTPYKTYpE C MO3ULUN
MOBBIIIEHUS 3(PPEKTUBHOCTU U IHEPTrOCOEPEKEHUS;

— gath WHGOPMALMIO O HOBBIX HANpaBICHUSIX MpU pa3paboTKe U
COBEPILIEHCTBOBAHUM CUCTEM C HCIOJIb30BAHUEM HETPAJMIIMOHHBIX MCTOYHUKOB
HEPruM B OTEUYECTBEHHOM M 3apyOeKHOH MpakTUKE, pa3BUBAaThb CIHOCOOHOCTH
OOBEKTUBHO OLICHUBATh MPEUMYILECTBA U HEIOCTATKH CUCTEM U UX 3JIEMEHTOB;

— Hay4UTh AHAJIU3UPOBATh IIOJIYUYEHHBIE PE3YJbTATBl U ONTHMHU3UPOBATh
pelleHus IPU UCIOJIB30BaHUU TEX, UJIM MHBIX HETPAIUIIMOHHBIX BO30OHOBIISIEMbIX
VCTOYHHUKOB 3HEPTUU.

2. Mecto aucuumiinabl B crpykrype OOII marucrparypsl
Jucuunnuna «HeTpaauiMoHHbIe U BO30OHOBIIIEMbIE UICTOYHUKH SHEPTUN

OTHOCHTCS K YHCTY MPpOo(hecCHOHANBHBIX yUeOHBIX AUCUUIIINH BApUATUBHON YacTH
0a30BOTr0 IIMKJIa OCHOBHOM 00pa3oBaTesibHOM MpOorpaMMbl OakanaBpuara.



«HeTtpaauimonusie 51

BO300HOBJIIEMBIE

HNCTOYHHNKH OHCPIrun»

B3aMMOCBA3aHa JIOTUYCCKHU M COACPIKATCIBbHO-MCTOJUYCCKH CO CIICAYIOIMIUMU

nucuuruinHamMu U npaktukamu OOIT:
- I'mpporasonunamuka;

- TexHuuekas TCPMOANHAMUKA,

- TermmomaccoOmeH;

- Mertponorus, TEXHUYECKHE W3MEPEHUS W YIIPABICHHE IPOLECCAMH B

OHCPI'CTHUKC,

- KorenpHble YCTAaHOBKH H IIapOICHCPATOPHI.

3.

IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS MO TUCHMILINHE

(MoyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTaTaAMM OCBOCHHS
00pa3oBaTeIbHOI MPOTrPaAMMBbI

B pesynbraTe

OCBOCHMS JTMCUHUILINHBI
bopMUPYIOTCS  CICAYIONIME KOMIIETCHIIMM U JOJIKHBI

(Mmonynst) 'y oOydaromuxcs
OBITh  JTOCTUTHYTHI

CIIEIyIOLIUE PEe3yJIbTaThl OOyYEeHHs Kak 3Tan (POPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMITIETCHIIWI
B pe3yabTare ocBOCHUS
oOpa3oBaTeIbHOM
Kon HpOrpaMMBI IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB
KOMIIeTeHIINH N 00y4eHHUs MO JUCHUTLINHE
00y4YaKOLIHIiCSl 10JIKEH
00J1a1aTH

OIIK-3 criocoben 3HATD:
JTEMOHCTPUPOBATH o (OCHOBHBIC METOJIBI JUTSI cOOpa M aHATN3a
HpI/IMeHeHHe OCHOBHBIX JTAaHHBIX HpI/I HpOGKTHpOBaHI/II/I
Croco00B MOTyueHus, HEProOOHEKTOB
npeoOpazoBaHus, yMeTh:

TpaHCcIopTa U
HCIOJIb30BAaHUS TEIUIOTHI
B TETJIOTEXHUYECKUX
YCTaHOBKaX U CHCTEMax

o ®DopMyIMpOBATH 3aJIaHUS Ha pa3paboOTKy
MPOEKTHBIX PEIIEHUH, CBSI3aHHBIX C
SHEPTOOOBEKTAMHU;

L] BBIHOJ'IH?ITI) aHaJlIn3 " C60p JAaHHBIX HJIA
MPOEKTUPOBAHUS SHEPTOOOBEKTOB;

BJIAJIETh:

e Meronamu c6opa U aHAIM3a UCXOTHBIX
JAHHBIX TPU TPOEKTUPOBAHUU
SHEPTOOOBEKT OB

4. CTpyKTYypa " coaepkaHue TUCHUUILTHHbI

OO6m1ast TpyI0EMKOCTh JUCITUTUTHHBI COCTABIISET 4 3a4€THHIX €ANHMUII, T.¢. 144
aKajeMuyecknx Jaca (13 Hux 128 gacoB — caMocTosITeNIbHas paboTa CTy/ICHTOB).

Ctpyktypa ®  coAep:KaHUE

JAUCHUITIINHBI ((HeTpaI[I/II_[I/IOHHBIC

BO300HOB/IIEMBIE NICTOYHUKHU OHCPrumn» 1o CpOKaM M BHUAAM pa6OTBI OTpaXCHbI B

[Ipunoxenun 1.




Copnepsxkanue pa3aeioB JUCHUILIHHbBI

Illecroii cemecTp

Tema 1. Beenenue.

[Ipenmer, 3agauM W COAEp)KAHME JNUCLUIUIMHBL. TpagviMoHHAs U
HETpaJULMOHHasA SHEpreTuka. Bo300OHOBIsIEMblE HCTOYHUKU Y3HEPTUH, HX PECYPCHI,
JAWHaMHKa U IICPCIICKTHUBLI HOTp€6J'IeHI/I$I, MCCTO B OHCPI'CTHKC Poccun.

Tema 2. CouaHeyHasi JHepruss M OCHOBHbIC HANPABJICHUA €€
UCI0JIb30BAHMS.

ConHeuHoe wu3iayuyeHue M (PU3UYECKHME OCHOBBI €ro mpeoOpa3oBaHUs B
teriory. [lpunuun nercTBus, KiacCUpUKAIMS U KOHCTPYKIIMHA COTHEUHBIX
KOJUIEKTOPOB. AKKYMYJISITOPBI TETUIOTHI.

Mertoabl pacuéra COJIHEYHBIX KOJUIEKTOPOB:

o KIIJ;

e KOd(PPUIUEHT OTEPB;

® paBHOBECHAs TeMIIEpaTypa HOCUTEIIS;

KosnekTopbl ¢ KOHILIEHTpAaTOpaMH COJIHEYHOTO W3Ty4YeHUs. AKTUBHBIC
CUCTEMBI COJIHEYHOTO TeIUIOCHaOeHus 3manuil. Mx kmaccudukanus, pacuér u
cxeMHble pemieHus. [[acCuBHBIE CHCTEMBI COJIHEYHOTO OTOIUICHHS 31aHuil. Mx
pacy€T, apXUTEKTYPHOKOHTPYKTUBHBIE U KOMIIOHOBOUHBIC perieHusi. CoaHeYHbIe
110)1 138 CucteMbl  COJTHEYHOTO  XJAJOCHAOXKEHUs I yCTaHOBOK
KOHJIUIIMOHUPOBAHUS BO3AyxXa. IX CXeMHBIE pEIICHUsI U PACUET.

Tema 3. [Ipyrue 3¢ ¢eKkTuBHbIC BO300HOB/IsIEMbIe JHEPIroOpecypchbl U MX
HCI0JIb30BaHME.

I'eorepmanbHast SHEPrUs W PACIPENECICHHE HUCTOYHUKOB I€OTEPMAIBHOIO
temia B Poccun.

OCHOBHBIE TEXHOJIOTMM TIOJYYEHHS] M MHCIOJB30BAHMS T€OTEPMAIbLHON
sHepruu. [ IpuHIMNanbHbIE CXEMBI U XapaKTEPUCTUKN OTEYECTBEHHBIX
re0TEepPMAaJIbHBIX JMEKTPOCTAHLIUN U CUCTEM TeIlocHa0xeHus. X skoHoMHU4yeckue
M DKOJIOTHYECKHE TmoKazarenu. Pecypcbl BeTtpoBoM »dHeprun B Poccum u
BO3MOXKHOCTH €€ ucnoib3oBaHus. Kiaccugukanus u cxeMbl BETPOIHEPTreTHIECKUX
YCTAHOBOK. DHEPTeTUYECKHUE PECYPChl OKEAaHUHU U UX UCTIOIb30BaHUE.

[IpuHUMNIMATbHBIE CXEMbl M XapaKTEPUCTUKUA NPUIMBHBIX W BOJIHOBBIX
AIEKTPOCTAHIIHM.

Tema 4. TexHoJI0OIUM UCNOJIB30BAHUS BTOPUYHBIX JHEPIreTHYECKHUX
pecypcoB 1 OHOTOIIMBA.

[TonsiTne BTropuuHbIX d3HEPropecypcoB (BOP) u ux knaccuduxarms. MeTosl
ucroab3oBanus BOP 11 BeIpaOOTKH TETUIOBOM M SJISKTPHUECKON SHEPTHH.

TexHoI0THN UCTIONH30BAHUS OBITOBBIX M CEIHCKOXO3SIICTBEHHBIX OTXOJIOB B
sHepreTuke. CKUraHue, TUPoJIu3 U THAPOreHU3AIHSL.



Tema 5. Metoabl NpPsSIMOro mnpeodOpPa3oBaHUsl TENJIOBOW JHEPruM B
3JIEKTPUYECKYIO.

@du3uvyeckue OCHOBBI TPOIECCOB B COJIHEYHBIX (POTOIIEKTPUUECKUX
npeodpazoBareisix (OII1). DPheKTUBHOCTL M BOJBTAMIIEPHBIE XapaKTEPUCTUKH
OO, pexxumbl padbOTHI C HArpy3KOW. TepMO3TEKTPUUECKUE U TEPMOIMHUCCHOHHBIE
npeoOpazoBaTen TEIJIOBOM JHEPrHMM B 3JeKTpuueckyro. Wx mokaszarenn u
Harpy304HbIEC XapaKTEPUCTUKH.

Tema 6. IlepcrnieKTHMBHBIC  HETPAAULMOHHBIC  JHEpPreTHYecKHe
TEXHOJIOTHH.

Bonopoanas sHepreTuka U TEXHOJIOTUA. MeTOo bl TOJIy4eHHs] BOJOPOAA U €T0
VCITOJIB30BAHUS B IIPOMBILUIEHHOCTH, YHEPIE€TUKE U HA TPAHCIIOPTE.

OnexTpoxumuueckue reseparopsl (3XI') u TepMoIMHAMUKA IPOTEKAOIIHX B
HUX IIPOLIECCOB. XapPaKTEPUCTUKH TOIUIMBHBIX AIEMEHTOB U DX .

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Meronuka ~ mpenojaBaHUs — JAUCHUILIAHBI «HeTtpaauimonuele  u
BO30OHOBJISIEMbIE HMCTOYHUKU SHEPTUM» U peaau3aius KOMIETEHTHOCTHOIO
MOAX0/1a B U3JIOKEHUU U BOCTIPUATHH MaTepuralia nperycMaTpruBaeT UCIIOIb30BaHUE
CIIEIyIONIMX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBbIX,
WHIUBUTy AJIbHBIX, Ay AUTOPHBIX 3aHITHI ¢ COYETAHUH C BHEAYTUTOPHOM pabOTOM ¢
1EeIbI0 (POPMUPOBAHMS U PA3BUTHUS TPO(PECCHOHATIBHBIX HABBIKOB 00YUYaIOIINXCS:

— MOJITOTOBKA K BBIMOJIHEHUIO MPAKTHUECKUX padOT B ayIUTOPUSIX By3a U Ha
MOITHOCTSIX NPEANPUITUI-TTAPTHEPOB;

— o0cy>kJieHue U 3amuTta pedepaToB M0 JUCITUTUINHE,

— MOATOTOBKA, MPEJICTABIICHUE U 00CYXJICHUE MPE3EHTALNN Ha CEeMUHAPCKUX
3aHSTUSAX;

— OpraHu3aius U TMPOBEJICHUE TEKYIIEro KOHTPOJISI 3HAHWUU CTYIEHTOB B
dbopme 6J1aHKOBOT'O TECTUPOBAHUS;

— TIPOBEACHUE HWHTEPAKTUBHBIX 3aHSATUH MO MPOLEAype MOATOTOBKU K
WHTEPHET-TECTUPOBAHUIO HA CAlTaX: i-exam.ru, fepo.ru;

— UCIIOJb30BaHUE WHTEPAKTUBHBIX (POpPM TEKYIIEro KOHTpoyisi B (dopme
ayIUTOPHOTO U BHEAYAUTOPHOI'O HHTEPHET-TECTUPOBAHUS;

— TPOBEAEHUE MACTEP-KJIACCOB 3KCIEPTOB M CIEUUAIMCTOB IO METOAaM
COBPEMEHHOTO MPOEKTUPOBAHUS U 3D-MOAENIMPOBAHUS CHCTEM DBJIEKTPO- U
TeIJIOCHAOKeHUsA, pabOTaloOMMX C  HWCIOJIb30BAHUEM HETPAAUIIMOHHBIX U
BO300HOBJISIEMBIX UCTOUHUKOB SHEPTHH.

- TIPOBEACHHE  KPYTJIBIX CTOJOB MO 00CYXACHUIO dY(PPEKTUBHBIX METOOB
AKCIUTyaTalu 000pyI0BaHUS U OOBEKTOB CUCTEM TEIUIOCHAOKEHUS pabOTarOIINX
Ha HETPAJIUIIMOHHONW BO300HOBIISIEMOM YHEPTUH.

VY nenbHbIN BEC 3aHIATHM, MPOBOJAMMBIX B MHTEPAKTUBHBIX (pOpMax, onpeieeH
[JIAaBHOW 1eJIbl0  00pa3oBaTEIbHOM MPOrpaMMbl, OCOOEHHOCTBbIO KOHTHHIEHTA
oOyyarommxcsi W CcoJepKaHueM  JaucuuiuimHbel  «HeTpaauiumonuele U
BO30OHOBJISIEMBIE» W B IEJIOM IO AucCHUIUIMHE cocTaBisier 40% ayIuTOpHBIX

5



3aHATHI. 3a”saTusd MPAKTUYECKOTO tumna cocraBiisiror 60% ot o0bema
ayAUTOPHBIX 3aHSITUU.

6. OueHovHbIe cpeacTBa JAJIsl TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTeCTAlMH [0 UTOraM OCBOCHUSI AUCHUILJIMHBI U Y4eOHO-
MeToAMYecKoe obecneyeHue caMOCTOsITe/IbHOI paboThI CTYACHTOB

B mnponecce o0yueHUs HCHOJB3YIOTCSA CIEAYIOIIUE OLICHOYHBIE (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJE€HTOB, OLEHOYHBIE CPEACTBA TEKYILLETO KOHTPOJIS
yCIEBAEMOCTHU U MPOMEKYTOUHBIX ATTECTALIMI:

B nsaTom cemecTpe

- MIOATOTOBKA U BBICTYIUIEHHWE HAa CEMUHAPCKOM 3aHATHM C IpEe3eHTalued U
oO0cyxnenneM Ha Temy «HeTpaguuuoHHele U BO300HOBIISIEMBIE HCTOYHHUKH
SHEPrum» (MHAUBUIYATBHO JJI KaXA0T0 00YyYaroIerocs);

- pedepar mo teme: «HerpamuimoHHble U BO30OHOBISIEMBbIE HCTOYHUKH
SHEPrum» (MHAUBUAYAIBHO JUJIS KaXKI0TO 00Y4YaroIIerocs).

OueHouHbIE CpEACTBAa TEKYIIEro KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOIPOCHI U 3a7aHus B popMe OJIaHKOBOrO U (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, JUIsI KOHTPOJIS OCBOEHHUSI 00YYalOIMMUCS Pa3/iesioB TUCUUILINHBL,
3alllMTa OTYETOB IO pacyETHOM padore.

OOpa3upl TECTOBBIX 3aJaHHM, 3aJaHUM pacyETHBIX PAOOT, KOHTPOJIBHBIX
BOIPOCOB M 3aJaHUil s MPOBEIEHUS TEKYIIEro KOHTPOJIs, MPHUBEACHHI B
MPUIIOKEHUH 2.

6.1. ®oHa OLIEHOYHBIX CPEACTB JJIA IPOBEACHUS MPOMEKYTOUYHOM
arrecTaluy 00y4alOIIMXCS MO JUCHUIJIMHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIHI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS
B IIpolecce 0CBOeHHs 00pa3oBaTeIbHON POrpaMMBbl.
B pe3yabrare ocBOeHMs TUCHUILIMHBI (MOAY.as1) dopMupyroTcst
cjeAyouue KOMIeTeHIIuN

Kox B pe3yJabTaTe ocBOeHHs 00pa30BaTeIbHON POrPaMMBbI
KOMIIeTeH UM 0o0yJarIuiics 10/2KeH 00,1a1aTh
OIIK-3 CIIOCOOEH  JEMOHCTpPUpPOBaTh  IMPUMEHEHHE  OCHOBHBIX  CIOCOOOB

MOJIyUCHU, npeo6pa30BaHH;1, TPAHCIIOPpTAa U HCIIOJIb30BaHUA TCIIJIOTHI B
TCIJIOTCXHUYCCKHUX YCTAHOBKAX U CUCTEMAX

B nporiecce ocBoenus 06pa3oBaTenbHON MIPOrpaMMbl JaHHBIE KOMITETCHIIUH,
B TOM YHUCJIE HX OTJACJIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS TMOATATHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS IUCIUIUIMH (MOJyJIel), MPaKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM U KaJICHJapHBIM rpagukoM yueOHOTO Tpoliecca.



6.1.2. Onucanue nokasareJseid M KpuTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMuUpyeMBIX 110 HTOI'aM OCBOCHMS AUCHUILIMHBI (MOAYJIs1), ONMMCAHME KA
OLICHUBAHMSA

IToka3arenem OLICHUBAaHUA KOMHeTeHHI/Iﬁ Ha PpPa3JIMYHBIX JTallax HnX

SHaHUAMMU IIPU UX

dbopMHUpOBaHUS  SIBISICTCS JOCTHXKCHUE 00yJarOIMMUCS JIAHUPYEMBIX
pe3yIbTaTOB O0YUYCHUS M0 AUCIHUIUIUNHE (MOIYIIIO).
OIIK-3 - crmoco0eH JAeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CIOCOOOB IMOJIyYCHUS,
peoOpa3oBaHus, TPAHCIOPTA U UCIOIB30BAHUS TEIUIOTH B TEINIOTEXHUYECKUX YCTAaHOBKAaX U
cucreMax
Kpurepumn oneHuBaHus
Ounenka
Ounenka !
«X0pouo» Ounenka
Ouenka «YAOBJIETBOPH
(3a4TeHo) «OTJIMYHOY
«Hey/10BJIETBOPHUTEJI TeJbHO»
IMoka3arens WU (3a4TeHo) Wi
bHO» (HE 32UYTEHO) (3a4TeHo) Win .
. NOBbIIICHHBI BbICOKHI1
HWJIH OTCYTCTBHE HU3KOM N
i YpOBEHBb YPOBEHb
chopmMupoBaHHOCTH YPOBEHb
OCBOCHUA OCBOCHUS
KOMIIeTeHIIUH OCBOCHUS
KOMIIETEeHI[H | KOMIIeTeHNH
KOMIIeTEeHI[U U "
3HATh: Ob6yuarommiics OO6yuaromuiics Oo6yuarommiic | O0yJaromuics
OCHOBHBIE JIIEMOHCTPHUPYET JEMOHCTPHUPYET Py JEMOHCTPHUPYET
METOIbI IS TIOJIHOE OTCYTCTBUE HEIIOIHOE JIEMOHCTPUPY | ITOJHOE
C60pa W aHaIHu3a WX HEAOCTATOYHOC COOTBCTCTBHUEC €T 4aCTUYHOC COOTBCTCTBHUEC
COOTBCTCTBUC CJICAYHOIINX COOTBCTCTBUC CJICOYHOIINX
JAHHBIX MPU . . .
CICOYIOUINX 3HAHWUU: 3HaHHUMH: CJICOYIOUINX 3HAHUMU:
MIPOEKTUPOBAHU g
OCHOBHBIE METO/bI OCHOBHBIE 3HaHHU: OcHoBHbIE
u
seprootnexton | cOopa 1 aHaNM3a | METOMBI TS OcHOBHBIE METO/IbI AJIs
HEProoOBEKTOB
P JAHHBIX MPU coopa u METOJIbI U1l | cOopa M aHaIu3a
MIPOEKTUPOBAHUU aHanu3a cbopa u JAHHBIX TpU
HYHEProoOBHEKTOB. JAHHBIX IpHU dHaJIn3a OPOCKTUPOBAHUU
MIPOEKTUPOBAHU | AAHHBIX IIPH | S3HEPrOOOBEKTOB,
il MPOEKTUPOB | cBOOOJIHO
9HEProoOBEKTO | AaHUU onepupyer
B. Jlomyckarotes SHEPrOOOHEK MPUOOPETEHHBIMU
3HAUYUTETbHBIE TOB, HO SHaHWIMH.
omuoKH, JIOTTYCKaIOTCS
MPOSABIIAACTCA HE3HAYNUTCIIbH
HEJOCTATOYHOCTDh | BIC OIIII/I6KI/I,
3HaHW, 110 psily | HETOYHOCTH,
[I0Ka3aTeNeH, 3aTpyAHECHUS
o0yyaronmiics npu
HUCIIBITBIBACT AHAJIUTHYCCK
3HAYNUTCIIbHBIC ux
3aTPyAHECHUS IIPU | OIEPaLIUsX.
OICpUpPOBaHNHU




IIEPEHOCE HA
HOBBIC CUTyalluH.

yYMeTh:
®opMyIMpOBaATH
3aJjaHus Ha
pa3paboTky
MIPOEKTHBIX
peuieHun,
CBSI3aHHBIX C
HEProOOHEKTaM
o

BBITIOJTHSTh
aHanu3 U coop
JTAHHBIX IS
MPOSKTUPOBAHU
s
HEProoObHEKTOB

OO0yyarommuiicst He
YMEET WA B
HEJI0CTaTOYHOU
CTCTICHU YMECT
¢dbopMyJIMpOBATH
3a/laHus Ha
pa3paboTKy
IIPOEKTHBIX
peLIeHui,
CBSI3aHHBIX C
SHEProoObEKTaMU;
BBIIIOJIHSTH aHAJIU3 U

cOOp JaHHBIX IS
MIPOSKTUPOBAHUS
SHEProOOBHEKTOB.

OO6yyaromuiics
JIEMOHCTPHPYET
HETIOJTHOE
COOTBETCTBHE
CIIETYIOINX
YMCHHUIA:
hopMynupoBaTh
3aJaHus Ha
pa3paboTKy
MPOEKTHBIX
peLICHU,
CBSI3aHHBIX C
HEProoObEeKTa
MU,

BBIIIOJIHSATh
aHanu3 U coop
JTAHHBIX TS
MPOEKTUPOBAHU
s
HEProOOBEKTO
B. Jlonmyckarorcs
3HA4YUTCIIbHBIC
OIIMOKHU,
MMPOABIIACTCA
HEIOCTaTOYHOCTh
YMEHUH, 10 pAAY
MoKa3arelie,
oOyJaroruiics
HUCIIBITBIBACT
3HAYUTCIIbHBIC
3aTpyAHEHHS TIPH
OIIEPUPOBAHUU
YMEHUSIMH TIPH
UX MePeHoce Ha
HOBBIC CUTYyalluH.

OO0yuarommmiic
A
JIEMOHCTPUPY
€T 4aCTUYHOC
COOTBETCTBHE
CIIC Y FOIIIHX
YMEHUI:
(hOpMyYyIUpPOB
aTh 3aJlaHUs
Ha
pa3paboTKy
IIPOEKTHBIX
peuieHui,
CBSI3aHHBIX C
SHEProoOBEK
TaMu;
BBITIOJIHSTh
aHaIN3 U
cbop
JAHHBIX IS
IIPOEKTUPOB
aHus
HEProoOBEK
TOB. YMEHHUS
OCBOCHBI, HO
JIOTTYCKAIOTCS
HE3HAYNUTCIIbH
bI€ OIIHOKH,
HETOYHOCTH,
3aTpyAHECHUS
npu
AHAJIUTHYCCK
Hux
onepanusx,
epeHoce
YMEHUH Ha
HOBEIC,
HECTaHJapTH
bIC CUTYallH.

OO6yyaromuiics
JIEMOHCTPHPYET
TIOJTHOE
COOTBETCTBHE
CIICTYFOIIHX
YMEHHIA:
hopmynupoBaTh
3aJlaHus Ha
pa3paboTKy
MIPOEKTHBIX
pelICHHU,
CBSI3aHHBIX C
HEProoObEeKTaM
H;

BBIIIOJIHATD
aHajau3 U cOop
JAHHBIX IS
MIPOCKTUPOBAHUS
SHEPrOOOBEKTOB.
CBo0OoHO
onepupyer
npUOOPETEHHBIMU
YMEHUSIMH,
IMPUMCHSICT UX B
CHUTYaIHUsIX
MOBBIILICHHON
CIIOYKHOCTH.




BJIAJIETD: OO0yuarommuiics He OO0yuaromuiics OO6yuarormmiic | OOyvaromuiics B
METOJaMHt BJIQJICET WIIH B BJIaJIceT s YACTHIHO TIOJIHOM 00BEME
c6opa u aHanu3za | HEJOCTATOYHOM MeToJaMHt BIIaJICCT BJIIAJIEET
HUCXOJIHBIX CTCICHU BIAACCT cbopa u MeEToJIaMu METOIaMU
JAHHBIX TIPH MeTonaMu cOopa¥ | apanusa cbopa u cbopa u aHanuza
npoekTupoBany | AHAIN3a HCXOMHBIX | yeXOHBIX aHaIu3a HCXOTHBIX
" AaHHBIX IIPHA JIAHHBIX TIPU HCXOJHBIX JaHHBIX IIpHU
3HeprooObekTop | TPOCKTHPOBAHIH NPOEKTUPOBAHU | JAHHBIX IIPU | HPOEKTUPOBAHUM
SHEPrOOOBEKTOB. " MPOEKTUPOB | SHEPrOOOBEKTOB,

HEProoOBEKTO | AHUH CBOOOIHO

B B HEITOJHOM HEProoObeK | MPUMCHSET

o0BeMe, TOB, HaBplky | OJLy"CHHBIC

JIOIYCKaIOTCS OCBOEHEI, Ho | HABBIKA B

3HAYUTEITHHBIE nomyckarores | CHTYalsix

OLINOKH, He3HaunTenpy | NOBBIICHHOM

HPOSIBIIAETCS ple ommbky, | CTOKHOCTH.

HEJOCTATOYHOCTh | HETOYHOCTH,

BJIaJICHUS 3aTpyJHEHUS

HaBBIKAMH 110 npH

psiay AHAJMTHYECK

ToKa3aTelie, 1504

OO0yyvaromuiics oTeparnusix,

HCIIBIThIBACT IepeHoce

3HAYMTEIbHBIE yMEHHUi Ha

3aTPyAHEHHS TIPH | HOBBIE,

MNPUMCHCHUHU HECTaHAApPTH

HaBBIKOB B BI€ CUTYaI[HH.

HOBBIX

CHTYyaIHUsIX.

[[Ixanbl OLEHMBAHUS PE3YJbTATOB MPOMEKYTOUYHOM aTTECTAlMM M UX

OITNCaHUC:

dopMa NPOMEKYTOYHOM ATTECTALUM:

6 cemecTp - IK3aMeH.

[IpomexyTouHast aTrTectanusi oOy4aromuxcst B opMe 3K3aMeHa MPOBOIUTCS
M0 pe3yjbTaTaM BBIMOJHEHHUS BCEX BUIOB y4eOHOU pabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM IIJIAHOM TIO0 JAaHHOW JMCHMIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yJbTaThl TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OlieHKa
CTETICHU JTOCTMXKCHHS O0yYarOIIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOyYEHHUS IO
JUCLHUIUIMHE (MOJIYII0) MPOBOAMUTCS MpenojaBaTesieM, BEAYLIUM 3aHATHS IO
JUCHUIUIMHE (MOYJII0) METOJIOM SKCIEPTHOM OlleHKH. [1o nToram npoMexyTo4HoM
aTTeCTallu MO JUCUMIUIMHE (MOJYJI0) BBICTABISIETCS OIEHKA «OTIUYHOY,
«XOPOIIO», KYAOBIETBOPUTEIBHO» WIIH «HEYIAOBIETBOPUTEIBHO.



Ikana oneHNBaHUA Onucanne

BeimonHensl Bce BHIBI  yueOHOW palOThHI, MpPeayCMOTPEHHBIE
yueOHbIM I1aHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMUH,
YMEHHMM, HaBBIKOB IIPUBEIECHHBIM B TaOJMIAX IIOKa3aTeleH,
onepupyer NpUOOPETEHHBIMH 3HAHUSAMH, YMEHHUSAMHU, HABBIKAMH,
IIPUMEHSIET UX B CUTyalMsIX HNOBBILIEHHOW cioxHOcTH. IIpu 3TOoM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHbIC OLIMOKH, HETOYHOCTH,
3aTPyJHEHUS NIPU aHAJTMTHUYECKUX OIEpalusiX, IEPEHOCE 3HAaHUM U
YMEHHUH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

OTJIINYHO

BeimonHensl Bce BHMJBl yuyeOHOM paloOThI, IpPeIyCMOTPEHHBIE
y4eOHBIM I1aHOM. CTyZIEHT IEMOHCTPUPYET HEMOIHOE, IPABUIBLHOE
Xopo1o COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB IIPUBEICHHBIM B Ta0IMLIaX
nokaszarenei, MO0 ecnu Tpu  ITOM OBUIM  JOMyIIEHBl 2-3
HECYIIECTBECHHbIEC OIINOKH.

BeimonHensl Bce BHIBI yuyeOHOW paboOThI, IpPeIyCMOTPEHHBIE
y4eOHBIM IU1aHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
VY 10BIETBOPUTENBHO | B KOTOPOM OCBELIEHAa OCHOBHAs, Han0oJiee BakHas YacTh MaTepuana,
HO TMpd H3TOM JONyILIEHa OJHa 3HAuMuTeIbHas OIMOKa WU
HETOYHOCTb.

He BomonHen oamH win Oomee BHIOB y4eOHOH paloOTHI,
HOPEIYyCMOTPEHHBIX Y4eOHbIM IuTaHOM. CTYAEHT JOEMOHCTPUpYET
HEIOJIHOE COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB PUBECHHBIM B
TabMUIaxX IOKa3aTesed, JOMyCKAlTCs 3HAYUTEIbHbIE OIIMOKH,
IPOSBISAETCS OTCYTCTBUE 3HAHUN, YMEHMH, HABBIKOB II0 psay
nokasartesei, CTyJJeHT UCIIBIThIBAET 3HAUUTEbHbIE 3aTPy THEHUS IPH
ONEpPUPOBAHNHN 3HAHUSMHU U YMEHUSIMH IIPU UX NEPEHOCE HAa HOBbIE
CUTYalIUH.

HeynosnersopurensHo

@DOHJIbI OLIEHOYHBIX CPEJACTB TMPEJCTABICHB B NPHIOKEHUSIX K padouei
IporpaMMe.

7. YueOHO-MeTOAMYeCKOe U HH(OPMAILlMOHHOE 00ecIieYeHue
AUCIHUNJIMHBI

a) OCHOBHAas JiUTeparypa:

1. TermosHepreTrka u TemoTeXHUKa:cupas.: B 4 kH. KH.2: Teopernueckue
OCHOBBI TEIJIOTEXHUKH. TeIIOTEXHUUECKH JKcrepuMeHT/A.A.AJEKCaHIPOB,
b.C.benocenbckuii, A.I'.Baitaureitn u ap.; noa pea. A.B.Knumenko, B.M.3opuHa.
/ mox obmr. pea. Kinmumenko A.B., 3opuna B.M. M.: MBU, 2007.

2. TerosHepreTHKa U TEIIOTEXHUKA: cipaB.: B 4 kH. KH. 4: [IpoMblniieHHas
terodHepreTrka u termotexuuka/ b.I'.bopucos, K.b.bopucos, B.M.bpoasHckuii
u np.; nox pen. A.B.Kmumenko, B.M.3opuna. / mox obm. pen. Knmumenko A.B.,
3opuna B.M. M.: MOU, 2007.

0) 10MOJIHUTEILHAS JIUTEPATypa:
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OtcyTCTBYET.

B) NepHoOANYeCKUe U3TaHUA:

1. Hetpaguimonssie ¥ BO30OHOBIISIEMbIC NCTOYHUKHN YHEPTHH.

r) pecypcbl HHTEPHET:

1. lazpomaHEproMH(POPM.
(http://webshop.gazpromenergoinform.ru/login.php?osCsid=48c5bb1fea8985e9¢4
5e10f3a3eb26b6)

8. MaTepuajibHO-TeXHHMYECKOE o0ecredeHue TUCHUIIMHBI

MynbTMenuitHast ayIUTOPUS Kadeapel «IIpombleHHas
TermnosHepreTukay Aya. AB2415, ocHallleHHas OpPrTEXHUKOW W MYyJIbTUMEIUa
cpeactBamu (rpoekrtop, [1IK u np.).

JIeMOHCTpalMOHHBINA MATEPHUAIL: PAa3LaTOYHBIA MATEPHAIL.

9. MeToanyeckue peKOMEeHIAUM A5l CAMOCTOATEIbHON padoThl
CTYI€HTOB
®opma
. p HeoOxonumas | Pexomennyemas
Bun camocrositensHoi paboTh TEKYIIETOo
auTepaTypa JauTepaTtypa
KOHTPOJIS
Cemectp 5
CaMocCTOsATeIbHOE U3YUCHHUE. YcTHbIN
y [1] c.478-479
Tema 1.BBenenue. onpoc
CaMocTOsATeIbHOE U3YUCHHUE. .
YCTHBIN
Tema 2. ConmHeyHasi SHEPTUSI © OCHOBHBIE OIIDOC [1] c.479-503
HanpaBlIeHUs €€ UCIIOJIb30BAHMUS. P
CaMocCTOsATENbHOE U3YUEHHUE.
Tewma 3. rue 3Qp(PeKTUBHEIE YcrHbI
Hpyrue 5 [1] ¢.503-516
BO300HOBJISIEMBIE SHEPTOPECYPCHI U X ompoc
MCII0JIb30BaHUE.
Cemectp 6
CaMOCTOSATETbHOE U3YUCHHE.
Tema 4. TexHOJIOTHMHU UCTIONb30BaHUS YcrHbIi [2] c.11-41
BTOPUYHBIX SHEPTETUUECKUX PECYPCOB U onpoc '
OMOTOIIINBA.
Pedepat. Hanncanue pedepara. [Ipencrasienue
Tema 5. Meronbl npsiMoro npeodpa3oBaHusi| | 3allura [1]c.516-520
TEIJIOBOM 3HEPTUH B AIIEKTPHUUECKYIO. pedepara
CaMOCTOSITETbHOE U3YUYEHHE. .
YcrHbI
Tewma 6. [lepcriekTHBHBIE HETPAUIIMOHHBIE OIIDOC [1] c.528-531
DHEPTEeTUYECKHIE TEXHOJIOTHH. P

11



http://webshop.gazpromenergoinform.ru/login.php?osCsid=48c5bb1fea8985e9e45e10f3a3eb26b6
http://webshop.gazpromenergoinform.ru/login.php?osCsid=48c5bb1fea8985e9e45e10f3a3eb26b6

10.MeToanuyeckue peKOMEHIAUM JJIA NPenoxaBarTesisi

Bunarsl Dopmbl
Tema Metonabl PexoMenayemas
.|  y4eOHBIX CpenctBa 00yueHus TEKYIETro
BaHATHN . o0yuyeHus JuTepaTrypa
3aHATUH KOHTPOJIA
Kypc mexmnit . |YcrHBIN
Tema 1 Jlexknuu yp TuH, YrteHue JIeKIHUH. [1] c.478-479
[IaKaTEL. onpoc.
Kypc mexmnit . [YcrHBIN
Tema 2 Jleknuu yp TuH, YrteHue JIeKIHUH. [1] c.479-503
[UIaKaTEL. onpoc.
Pentenue 3anad. Y CTHBIN
TIpakTuueckoe [Pa3gaTodHbIN MeTo orpoc.
Tema2 | P A 8 p [1] ¢.479-503
3aHsATHE MaTepHual. MO3roBOIrO
mTyp™ma.
Kypc nexiui . |YcrHbIin 1] ¢.503-516
Tema 3 Jleknuu YP T, YreHue NeKIU. [1]
[LIAKaTEL. onpoc.
Tema 3 [IpakTuueckoe [PazmaTounbie Y eTHBIH [1] c.503-516
3aHsATHE MaTepHabl. Pemenue 3amay. jorpoc.
Kypc nexnuit . |YCTHBII
Tema 4 Jlexknuu yp T, YrteHue JIeKIUH. [2] c.11-41
[LIAKATEL. onpoc.
Pa3naTounnie Pemenue 3amauy.
IIpakTHueckoe [MaTepHalbl. MeTto CTHBIN
Tema 4 | P p . . i [2] c.11-41
3aHgATHE MyJbTUMEAUIHBIE  [MO3TOBOTO oTIpOC.
CpeJ/ICTBa. mTypMma
Kypc nmeximii, . |YcTHBIM
Tema 5 [Jlekuum yp H UteHue mekiui. [1] c.516-520
[LIAKATEL. onpoc.
Pemenue 3amauy.
IIpakTnueckoe [Pa3maTodHbIC MeTto 'Y CTHBIN
Tema 5 | P A 8 [1] ¢.516-520
3aHgATHE MaTepHuabl. MO3TrOBOI'O OTIpOC.
[ITYypMa.
Kypc meximit, . [YcrHBIN
Tema 6 [Jlexumm yp H UTeHue eKIni. [1] c.528-531
[JIaKaTEL. ompoc.
[Ipencrasienue
TIpakTiueckoe [PazmaTodHbIE u
Tema 6 | P A Pemenue 3anau. [1]¢c.528-531
3aHgATHE MaTepHabl. 3aIuTa
edepara.
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[Tpunoxenue 1
CTpykTypa u conep:xkanue JucuMILINHbI « HeTpagunuonHbie 1 BO300HOBIsIeMble HCTOYHUKH JHEPTUN» 110
HanpaBJjeHHI0 NoAroToBKHU 13.03.01 «TemiodHepreTuka M TemJIOTEXHUKA)

Busr yaeObHOM paboThI,

. ®opmsbl
o S | BKJIIOYasa CaMOCTOATCIBHYIO BI/II[I)I CaMOCTOATCIbHOU
5 2 & aTTecTalu
3 8 & paboTy CTYJE€HTOB, U paboOTHI CTYJCHTOB
Paznen S| X9 u
5 &J qz) TPYZOEMKOCThH B yacax
S|T o ;| W |Ja| CP|KC|KP|[KII|PL pedy. | Kp| D | 3
C 0 C P P '
[IlecToit cemectp 6
Tema
1 Jlexknusa. Beenenue 1 20
Jlexuus. ConHevHast SHEprus u
Tema | OCHOBHBIE HaNpaBJeHUs €€ 1 20
2 HCIIOJIb30BaHU.
CemuHap. 2 +
Jlexuus. pyrue apdextrBHbIE
Tema | BO30OHOBIISIEMBIE YHEPTOPECYPCHI 1 21
3 " UX UCIOJIHb30BaHUE.
Cemunap. 2 +
Jleknusa. TexHonoruu
WCIIOIH30BaHUSI BTOPUYHBIX
Tema 1
4 JSHEPreTUUYECKUX PECYPCOB U 22
OMOTOIIIMBA.
CemuHap. 2 +
Jleknua. Metobl IpsMOro
Tema | TpeoOpa30BaHUsI TETIOBOM 1 2
5 SHEPTUH B DJIEKTPUUYECKYIO.
CemuHap. 2 +

14



Jlexuws. [lepcriekTuBHBIE

Tema | HETPAIUIIMOHHBIE SHEPTETUUECKHUE )1
6 TEXHOJIOT'UU.
CemuHap. 2
®dopma aTTecTaunn
Bcero yacoB no JucuMnJInHe 10 128
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHVE BBICIHIEI'O OBPA3OBAHNSA

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noarorosku: 13.03.01 TemnosHepreTuka u TEMIOTEXHUKA
OIT (mpodwiib): «IHEProodecneyeHNe MPEATPUATHII)
®opma 00yyeHus: 3a0UHast

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OHJA OHEHOYHBIX CPEACTB
o IMCHUITJIMHE

«HeTpaI[I/IIII/IOHHLIe 1 BO300OHOBJISieMble HCTOYHUKH IHEPIrum»

MockBa
2020



1. Ilacnopm ¢honoa oyenounvix cpeocme

Tabmuua 1 x npunoxeHuto 2

HeTpaHI/IIII/IOHHbIe 1 BO300OHOBJIsieMble HCTOUYHUKH IHECPIrumn

®I'OC BO 13.03.01 «TenyoaHepreTuka u TenJI0TEeXHUKA)

B mpoiiecce 0cBOSHUS TaHHOU TUCIUTUTHHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CICAYIOIINE
npodeccuoHaIbHbIE KOMIIETCHIMH:

KOMIIETEHL MU

IlepeyeHb KOMIIOHEHTOB TexHos0THsA

WH/EK
C

DPOPMYJIMPOBKA

(popmupoBanu
1
KOMIIeTeH M

dopma
OLICHOYHOI'0
cpeAcTBa

CreneHu ypoBHel 0CBOCHHS KOMIIETCHIIUH
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OIIK-3

crocoOeH
ITeMOHCTPHPOBATH
PUMEHEHHE OCHOBHBIX
CIIOCOOOB MOJTYYEHUS,
peoOpa3oBaHus,
TpaHCcIopTa u
MCIIOJIb30BaHUS
TETUTOTHI B
TETIIOTEXHUYECKUX
YCTAaHOBKAX U CUCTEMAx

3HATD:
- OCHOBHBIE METO/IBI sl cOOpa u
aHAIIM3a TAHHBIX TIPU
MPOSKTUPOBAHNUN SHEPTOOOHEKTOB
YMeTh:

- GopMyIHpOBAaTh 331aHUs HA
pa3paboOTKy MPOCKTHBIX PEIICHUIA,
CBSI3aHHBIX C SHEPrOOOBEKTAMH,

- BeimonusaTe ananu3 u coop
TTAHHBIX JIJIS IPOCKTUPOBAHHMSI
PHEPrOOOBEKTOB;

BJIA/I€Th:

- MeTtonamu cOopa 1 aHaim3a
IMCXOJHBIX TaHHBIX NPHU
[MPOEKTUPOBAHUHU SHEPTOOOBEKT OB

MynsTrMe it
HBI€ JIEKLIUH,
JTUCKYCCHUS Ha

JIEKLIMH,

o0CyXJIeHUE U

3alInTa

pedeparo o
IUCLHIINHE,
IIOJICOTOBKA,

MIPE/ICTABJICHHE

u o0cyXJeHue
Mpe3eHTalMi

Ha
CEMUHAPCKHUX
3aHATHIX,

opraHu3anus u

MIPOBE/ICHHE
TEKYLIETro
KOHTPOJIA

3HAHUM
CTYyJICHTOB,
MIPOBE/ICHHE
Macrep-
KJ1acCOB

AKCIIEPTOB U

CIICLIMAIUCTOB

[uckyccus Ha
NeKIun, padoTta
Ha KPYTJIOM
CTOJIEe, 3aIlluTa
pedepara,
BBICTYILICHHE
Ha
CEMHHAPCKOM
3aHATHU C

Mpe3CHTALNEN.

ba3oBblii  ypoBeHb: CIIOCOOCH

HOpPMATUBHBIE W  IPABOBBIE
noadoope  METOAMYECKUX
jpacyeTa BOP
000pyT0BaHUS.

[loBbIIEHHBI I YPOBEHb:

MCIIOJIb30BaTh ~ HOPMATUBHBIE U
noabdope

TS

TOKYMEHTBI pu
[PEKOMEHTalui

BBEICOKOTEXHOJIOTMYHOTO
nonbope  o0oOpynoOBaHUS B
MTPOU3BOICTBEHHBIX CUTYaIHSIX

MOCJICAYIOIUM aHAJIN30M

JOKYMEHTBI
PEKOMEH Il

pacdera
o0opymoBaHUs
HECTAaHAPTHBIX

UCIO0JIb30BATh
npy
JULsy

BBICOKOTCXHOJIOTHYHOI'O|

cnocobeH
IIPaBOBBIC

METOIUYECKUX
BOP
15 D 1105

C ux
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2. Oyenounwvle cpeocmea

Tabmanma 2
K IPWIOKEHUIO 2

Ne | HaumenoBanue Kparkas xapakTepHUCTHKa OLICHOYHOTO IIpencraBnenue
ocC OLICHOYHOT'O CpeacTBa OLICHOYHOT'O CPEJICTBA B
Cpe/cTBa DdOC
1 Keiic-3amaua [IpobmemMHoe 3amaHue, B KOTOPOM | 3aJaHusl IJIsl PEIICHHS

(K-3) oOyJaroremMycs MpeaiaraloT OCMBICIUTh Keiic-3a1auun
pealibHYI0 npoheccuoHaIbHO-
OPUEHTUPOBAHHYIO CUTYAIIHIO,
HEOOXOIUMYIO Ui pelIeHUs JTaHHOM
poOIEMBI.
2 KomnoxkBrym CpencTBo KOHTPOJIS YCBOCHUS YIeOHOTO Bomnpocsl no
(K MaTepuasa TEMBbI, pa3jiena Wi pa3/iejoB TeMam/paszenam
JTUCHUILIMHBI,  OPraHM30BaHHOE  KakK JTUCIUTUTIHBI
ydeOHoe 3aHsATHE B BUJEe coOeceoBaHUS
MeJarOrHYeCKOro paboTHHKA c
00y4aroIuMucs.
3 | PasnoypoBHeBble | Pasimuaror 3anauu u 3a1aHus: Kowmriexr
3a/1a4d ¥ 3aIaHus | a) PEnpOLyKTUBHOTO YPOBHS, | pa3HOYpPOBHEBBIX 33]a4
(P33) MO3BOJISIIOIIHAC OLICHUBATh " U 3aJlaHUH
JTMarHOCTHPOBATh 3HAHUE (PAKTHUECKOTO
Marepuaia (6azoBnbIe MOHSTHA,
anroput™Mbl,  (GakThl) U yMEHHE

MpaBHUJIbHO HMCIOJB30BAaTh CICUUAIBHBIC
TCPMUHBI u IIOHATHA, Y3HAaBaAHUC
00BEKTOB N3YUCHUA B paMKax
OIMPEACIICHHOI'O pa3Jciia AUCIHUIIIINHBI;

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISIOIINE OIICHUBATH u
JMarHOCTHPOBATh YMEHUS
CUHTE3UPOBATh, aHAIIM3UPOBATh,
000011aTh dakTuyeckui u
TEOPETUUECKUIA MaTepuan C
dhopmynupoBaHuEM KOHKPETHBIX

BBIBOJIOB, YCTaHOBJIEHHEM NPUYUHHO-
CIICICTBEHHEIX CBS3CH;

B) TBOPYECKOI'O YPOBHS, IMO3BOJISAIOLINE
OIICHUBATh U AWMArHOCTUPOBATHL YMCHUA,
UHTETPUPOBATh  3HAHMUSA  PA3JIUYHBIX
obuacTei, apryMeHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHUS.




Pedepar
(P)

[IpoaykT caMOCTOSITENBHOW  pabOTHI
CTYJICHTa, TPEICTaBIAIONIMN  CcOOOM
KpaTKO€ M3JI0’)KEHHE B MUCbMEHHOM BUJIE
MOy YEHHBIX pe3yabTaToOB
TEOPETUUECKOr0 aHaJIM3a OMNpPEeIeTICHHOMN
Hay4YHOU (Yy4eOHO- HMCCIIeIOBATEIHCKON)
TEMbI, TJ€ aBTOpP paCKpbIBa€T CYTb
UCCIeyeMOl  MpOoOJIeMbl, MPUBOAUT
pa3IMyHble TOYKM 3pEHHs, a TaKkKe

Temsl pedepaToB

Joknan,
co00IIIeHnE

(1C)

[IpoayKT camocTOsATEIbHOM pabOTHI
CTYIEHTa, TPEACTABIAIOIMUNA  COOOH
myOIu4HOe BBICTYIUICHUE 1o
MPECTABICHUIO MOJTy9YEeHHBIX
pPE3yNbTaTOB pPELICHUsl OMpeesIeHHOM
yueOHo- MPAKTUYECKOH, y4eOHo-
HCCIIEIOBATENLCKOM MIIM HAYYHOU TEMbI

TeMBI TOKJIaI0B,
COOOIIEHN I

VYcerHblii onpoc
cobecenoBaHueE,

(YO)

CpencTBO KOHTpOJIS, OpPraHU30BaHHOE
Kak crienuaibHas Oecena
MeIarOrHYeCcKoro paboTHHKA c
oOydJaronmMcs Ha TEMBbl, CBSI3aHHBIEC C
n3y4aeMou JTUCHIUTUTAHOM, u
paccuMTaHHOEC Ha BBIICHCHHE OO0beMa
3HaHUH 00y4YaroIerocs o

Bormpocs! o
TeMam/paszenam
JUCHUTUINHBI

Tect

(T)

Cucrema CTaH/IapTU3UPOBAHHBIX
3a7aHui, TI03BOJISIOIIIAS
aBTOMaTHU3UPOBATh poLeaypy
U3MEpPEHHsl YPOBHsI 3HAHUH W YMEHUH

DoHJ TECTOBBIX
3aJaHuN




[Tpunoxenue 3
JlonoJIHMTe/IbHBIE Y4eOHO-MEeTOAUYECKHE MATePHAJIbI 110 JUCHUILINHE
Tembl pedepaTon

1. YnbrpaduoneToBoe, BUAUMOE U UH(PpAKpaCHOE U3TyUCHUS.

2. CnexTpanbHOE pacipeiesIeHUEe COJTHEYHOTO U3TyYEHUS.

3. YcrolicTBO 1 paboTa MI0CKOTO KOJUIEKTOPA COJIHEYHON SHEPTHH.

4. VYcrolicTBO M paboTa COJHEYHOW BOJIOHATPEBATEILHON YCTAHOBKU C
IPUHYAUTEIbHON HUPKYJISALHACH.

5. YcrpolicTBo 1 paboTa COTHEYHOM CYIIMIIBHOM YCTAHOBKH.

6. YCTpoicTBO U paboTa COJIHEUHOTO TUCTUILISATOPA.

7. PaboTa macCUBHBIX YCTPOMCTB HpPH HMCHOJB30BAHUM COJHEYHOIO Telia i
OTOILICHHUS JIOMOB.

8. 1'eIMOKOHIIEHTPATOPBI.

9. ConHe4vHas 3NEKTPOCTAHIIHUA.

10. doTo3neKTpHUYECKUE TIPE0OPA30BATEINH.

11. TepMODNIEKTPUYECKHUE TEHEPATOPHI.

12. TepMOAIMUCCHOHHBIE YCTAaHOBKH.

13. Berpokousieca.

14. IToTeHIMaIbHBIE ICTOYHUKY HEPTUM JUUISL MAJIOW TUAPOIHEPTETUKH.
15. PeakTuBHas THIPOTYpOUHA.

16. T'unposnexrpocranimu (I'DC u I'PIC).

17. buomaccel B HuBUO.

18. ITuponus.

19. I'maponu3 pacTUTENBHBIX MAaTEPUAIIOB.



Cnucok 3K3aMeHalMOHHbIX BOIIPOCOB M0 TUCHHUIIJINHE

1. MupoBoe >HEPreTUYEeCKOe XO3SICTBO, POJIb BO300OHOBISIEMBIX HCTOYHHUKOB
DHEPI'UU B HEM.

2. Buget HBUD, ux noTreHUMalbHBIE PECYpPChl U YPOBEHb HCIOJb30BaHUS Ha
COBPEMEHHOM JTaIle.

3. Hay4Hble pUHIUIBI 1 TEXHUYECKUE IPOOIeMbl ncnonb3zoBanus HBUD.

4. XapaKkTepUCTUKHU COHEYHOTO n3aydeHus. CrnocoObl UCIIOIb30BaHUS COTHEUHON
SHEPIUH.

5. Tumsl ¥ yCTPOMCTBO COJIHEYHBIX KOJUIEKTOPOB  KOHLIEHTPATOPOB.

6. Metozas! noBbiieHust KIT/[ coTHEUHBIX KOJJIEKTOPOB.

7. ConHeuHble BOAOHArpeBaTENM, OCHOBHBIE KOHCTpYKIMH. IIpuMeHeHue
COJIHEUHOM SHEPIUH JIJIs 1eJIel TerToCHa0KEeHHUS.

8. COoJIHEUHBIE CUCTEMBI JUJIS ITOTYYEHHUSI DIIEKTPOIHEPTUN.

9. Knaccuduxkanus BeTpo3HEpPreTUuecKux ycTaHoBOK. OCHOBBI Teopuu BOY.

10. IIpon3BOACTBO 3NEKTPUUYECKOMN IHEPTUU € MOMOIIBI0 BOY.

11. Hcnonp30oBaHME BETPOIHEPIETUUYECKUX YCTAHOBOK JUI  ITPOM3BOJICTBA
MEXaHUYECKOUN paboTBhI.

12. OcoOEHHOCTH U MEPCIIEKTUBBI UCTIOJIb30BaHus BOY.

13. cnonb3oBanue 6oMacchl 1 OMOTOIUIMBA.

14. Knaccudukanuss 3HEpreTMUECKUX YCTAaHOBOK M IPOLIECCOB, CBSI3aHHBIX C
nepepadoTKON OMOMAaCCHI.

15. TIpon3BoacTBO OMOMACCHI I SHEPTrETHUECKUX 1IeIEH.

16. Iloxyyenue 6uorasa, TUIBI OMOTa30reHEPATOPOB.

17. Ucrionp30BaHuE reOTEPMATbHON SJHEPTUH.

18. Knaccuduxaimsi HCTOYHUKOB re0TepMalIbHON YHEPTHUH.

19. BapuanTel Bo3MoxHbIX cxeM ['eoTOC.

20. OcHOBHBIE MPUHLMIBI UCIIOJIB30BaHUS dHEprun '"magaromein” Boabl. OlLEHKa
TUAPOPECYPCOB.

21. Tunsl rUAPOTYPOUH, UX XapPAKTEPUCTUKHU, MOILHOCTb.

22. Cxema Mmanoit I'OC. I'mapaBnuyeckuil Tapas.

23. IIpeoOpazoBaHue TEMIOBOM YHEPrUun OKeaHa. Pacuer TermiooOMeHHUKa.

24. TexHU4eCcKUE U KOJIOTMYECKUE MPOOIEMBbl UCIIOJIb30BaHUS TEIJIOBOM SHEPTUU
OKE€aHa.

25. IlpuHUMIIBI HKCMOJB30BAHUSI HSHEPIMM MOPCKHX BOJIH. YCTpOWCTBA st
npeodpa3oBaHUsI MOPCKUX BOJIH.

26. DOHeprus npuinBoB. [I[puYMHBI BOSHUKHOBEHHUS NIPUIMBOB, UX IEPUOIUYHOCTD.
27. IlepcrieKTUBHBIE paiiOHBI CTPOUTENHCTBA MIPUIUBHBIX JIEKTPOCTAHIUN.

28. Ucnonb3oBaHue BOJAOPOIA B IHEPTETHKE.

29. 3HaueHure MPOIECCOB AKKYMYJIMPOBAHUS SHEPTUU NPU UcTioiab3oBannu HBUD.
30. buosornueckoe 1 XUMUYECKOE aKKyMYJIMPOBAHUE YHEPTUH.

31. AKKyMyJIUpOBAHUE TETUIOTHI.

32. Buaipl BTOPUYHBIX YIHEPTETUUECKUX PECYPCOB, UX UCTOUYHUKH.

33. OCHOBHBIE HANpaBJICHUs YTWIW3aUWU TEIUIOBBIX BOP m mpumensembie s
ATOr0 yCTPOMCTBA.



34.
35.
36.

TpaguuuoHHbIE U HETPAAUIIMOHHBIE HCTOYHUKN YHEPTHH.
3anacsel U pecypchl HCTOYHUKOB SHEPIHUU.
Jlunamuka mTOTPEOJIEHUSI SHEPropecypcoB M Pa3BUTHE SHEPIETHYECKOIrO

X0351CTBA, IKOJIOTUYECKUE TPOOIEMBI SHEPTETUKHU.

37.

Mecto HCTPAJUIMOHHBIX HCTOYHHUKOB B YIOBJIICTBOPCHHUU JSHCPICTHYCCKHX

NOTPEOHOCTEN YeI0BEKA.

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

Ucnonb3oBanue sueprun ColHIIA.

dusznyecKkre OCHOBHI ITPOIIECCOB MIPEOoOPa30BaHUS COTHEYHON IHEPTUH.
CoJHEeUHbIE JIEKTPOCTAHIIUH.

AKKyMyJUpPOBaHUE TEILIA.

CosHeuHbI€ KOJUIEKTOPHI C KOHIIEHTPATOPAMU.

BeTtposHepreTnueckue yCTaHOBKH.

3amnachl SHEPTUM BETPa U BO3MOKHOCTH €€ UCITOIb30BaAHMUS.

Pacuet nieanbHOr0 U peajibHOTO BETPAKA.

Tumbl BETPOIHEPTETUUECKUX YCTAHOBOK.

Berpoanexkrpocranuuu.

['eoTepmasibHas SHEPTHS.

Metoasl 1 criocoObl MCIOJIB30BAHUSI T€OTEPMATILHOTO TEIJia Ji BHIPAOOTKHU

AIEKTPOIHEPTUH U B CUCTEMAX TETIOCHAOKEHHUS.

50.
51.

Oxkosiorndeckue nokazarenu ['eoTOC.
[TonsaTre BTOpHYHBIX dHEpPTOpecypcoB (BOP).
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