[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®VO: Makcumos Anekceit bopuMBIICTEPCTBO HAYKHM U BBIQUIET'O OBPA30BAHUS POCCUNMCKOMN ®EJIEPALIN

ﬁo’”‘(”(’”b: MPEKT(;)ZP()() ] 3%“{'%'1%?% ?S%WEWM%OPMOE OBPA3OBATEJIGHOE YUPEXJIEHUE BBICILETO OBPA30BAHUS
ata noanucanus: 02.09. 24 N | N
Vit nporpavisui ko <MOCKOBCKH IIOJIMTEXHUMECKHMIA YHUBEPCUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6  (MOCKQOBCKHH MMOJIUTEX)

PABOYASA ITPOI'PAMMA JTUCHHUITJINHBI
«HeTpaguunoHHbIe ¥ BO300OHOBJ/IsIEMble HCTOYHHKH JHEPrHM»

Hanpasnenue noarotoBku
13.03.03 DHeprernyeckoe MallIMHOCTPOCHUE

[Ipodunb
ABTOMATH3MPOBAHHbIE JHEPreTHYECKUE YCTAHOBKHU

KBanmudukanus (cTernens) BHITyCKHUAKA
bakanasp

dopma 00yueHus
Ounas

MocxkBa
2022


helhe
Размещенное изображение


1. Ileau ocBOeHMSI AUCHUIIHHBI

K ocHOBHBIM measiM OCBOEHHUs JUCUUILIMHBI «Herpaauuuonusie u
BO300HOBJISIEMbIE HCTOYHUKHU YHEPTUN» CIIETYET OTHECTH:

— (hopMHUpPOBAHKE 3HAHUHN O LEJIOCTHON KapTHUHE M POJH HETPAJULMOHHBIX
BO300OHOBJISIEMBIX MCTOYHHUKAX JHEPIHH, COBPEMEHHBIX MNPUHIIMIIAX, METOIaX M
CpelCTBAaX IMpHU BBIOOpPE, MPOEKTUPOBAHUS W OSKCIUTyaTallMd HETPATUIIMOHHBIX
MCTOYHUKOB DHEPIUH;

— U3y4YeHHE CHocO0OB MOBBIMIEHUS A()PEKTUBHOCTU MPHU HUCHOJIb30BAHUU
HETPAJUIIMOHHBIX HCTOYHUKOB DJHEPIUM, BbIpaOOTKAa HABBIKOB Yy CTYACHTOB
CaMOCTOSITENIbHO (pOPMYJIMPOBAaTh U pelIaTh 3a/Jayd, CBA3aHHBIE C BHIOOPOM,
IPOEKTUPOBAHUEM U aHAJIU30M PEKUMOB IIPU IKCIUTyaTallM1 TOTO, MM MHOTO BHUJIA
000py0BaHUs, UCIOJIB3YIOIIEr0 HETPAIULIUOHHBIX HCTOYHUKOB SHEPTUU.

— IOATOTOBKAa CTYJEHTOB K JESATENbHOCTH B  COOTBETCTBUM C
KBaJIM(UKALIMOHHON XapaKTepUCTUKOM OakallaBpa Mo HANpaBiICHHUIO, B TOM YUCIE
(opMHpOBaHHWE YMEHUI MO BBISBJIECHUIO HEOOXOAMMBIX YCOBEPLIEHCTBOBAHUN U
pa3paboTke HOBBIX, Oojee dS(PGEeKTUBHBIX METOAOB BBIOOpa, pacyeTa,
IPOEKTUPOBAHUS M OSKCIUIyaTallMM SHEPreTUYECKUX CHCTEM, HCIOJIb3YIOIIHNX
HETPaJUIMOHHbIE UCTOYHUKH SHEPTUU.

K ocHoBHBIM 3ajayam ocBoeHUs JucUUILIUHBI «HeTpaguuuoHHble U
BO300HOBIISIEMbIE HCTOYHUKHU YHEPTUNY» CIIETYET OTHECTH:

— BbIpa0OTaTh HaBBIKU Y CTYIEHTOB CAMOCTOSITENIbHO (POPMYJIUPOBATh 3a]a4u
opu BbIOOpE W TMPOEKTHPOBAHUS  PA3NIUYHBIX CUCTEM, HCHOJb3YIOLINX
HETPAIULIHOHHBIE HCTOYHUKH SHEPTHH;

— Hay4MTh MBICIIUTh CUCTEMHO Ha NpUMeEpax NOBBIIIECHUS 3HEPreTUUYECKOM
3(p(PEKTUBHOCTH OOBEKTOB CHCTEM, HCHOJB3YIOUIMX HETPAAUIMOHHBIE U
BO300HOBJISIEMbIE ICTOYHUKH YHEPTUU C YUETOM TEXHOJOTHYECKHX, IKOJTOTMYECKHUX
Y SKOHOMHUYECKUX (haKTOPOB;

— HAY4YUTh AaHAJIU3UPOBATH CYIIECTBYIOIIME CHCTEMBbl M HMX DIIEMEHTHI,
pa3pabaTbiBaTh U BHEAPSITh HEOOXOJUMBbIE U3MEHEHUS B UX CTPYKTYpE C MO3ULUI
NOBBILIEHUS 3(PPEKTUBHOCTU U IHEPTrOCOEPEKEHUS;

— gatb WHGOPMALMIO O HOBBIX HANpaBICHHUSIX MpU pa3padOTKe U
COBEPIIEHCTBOBAHUM CUCTEM C HCIOIb30BAHUEM HETPAJUIMOHHBIX MCTOYHUKOB
PHEPruM B OTEYECTBEHHOM M 3apyOeKHOW MNpaKTUKE, Pa3BUBATH CIIOCOOHOCTH
OOBEKTUBHO OLICHUBATh PEUMYIIIECTBA U HEJOCTATKH CUCTEM M UX DJIEMEHTOB;

— Hay4WuTh AHAJIU3UPOBATh IIOJIYYEHHBIE PE3YJIBTATHl U ONTHMH3UPOBATH
pEIIeHUs IPU UCIOJIb30BAHUU TEX, WJIM WHBIX HETPAJULIMOHHBIX BO30OHOBIISIEMbIX
VCTOYHHUKOB 3HEPIUH.

2. Mecro aucuumianHebl B crpykrype OOII
Huctunnnna «HeTtpaauuroHHble 1 BO30OHOBIISIEMbIE HCTOYHUKU SHEPTUU»

OTHOCHTCS K YHCITY MpodhecCHOHATbHBIX yUeOHBIX AUCIUIUINH BApUATUBHON YacTH
0a30BOro IMKJIa OCHOBHOM 00pa30BaTebHOM MpOrpaMMbl OakajaBpuaTa.
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B3aUMOCBA3aHa JIOTHYCCKU H COACPKATCIbHO-MCTOAUYCCKHU CO CICAYIOIINMU

aucuuinHamu u npaktukamu OOIT:

- I'mpporasonnnamuka;
- TennoTexHuKa;
- TermmomaccoOmeH;
- Mertposiorusi, TEXHUYECKUE H3MEPEHUS M yIpaBJeHHE IpolieccaMu B
HHEPreTHKE.
3. IlepeyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHsI MO JUCHMUIIJIMHE

(MOyJ110), COOTHECEHHbIE C IJIAHMPYEMBbIMHU Pe3yIbTATAMH OCBOCHH S
00pa3oBaTeJIbHOI MPOTrPAMMBI

B pesynbrare

OCBOCHHUS  JTMCUMILIAHBI
GOpMUPYIOTCS  CICAYIOIIME KOMIICTCHIIMM W JOJDKHBI

(Momyns) y oOy4aromuxcs
OBITh  JTOCTUTHYTHI

CIIeIyIOLME pe3yJbTaThl OOy4YeHHs Kak 3Tan (POPMHUPOBAHHS COOTBETCTBYIOLIUX

KOMIICTCHIIHI:
Kona B pe3yabrare ocBOeHUS IIepeyeHb MIaHNUPYEMBbIX Pe3y/JbTATOB
KOMITIETCHIINH o0pa3oBaTe/IbHOM 00yuYyeHus M0 TUCHUILINHE
NpPOrpaMMbl
00y4arouuiics 10/KeH
00J2a1aThH
OIIK-3 Crnioco0eH npuMeHsTh 3HATh:
COOTBETCTBYIOLLIUN OcHoOBHBIE METOJIBI /I cOOpa M aHaIn3a
¢busuko- JAHHBIX IPU  NPOECKTUPOBAHUU
MaTeMaTUYEeCKUMN HEPTrOOOHEKTOB
amrapar, METObI yMeTh:
aHanausa u e  dopMynHpOBaTh 3a/IaHMS HA pa3pabOTKy
MOJEINPOBAHMNS, MPOEKTHBIX PELIECHU, CBA3aHHBIX C
TEOPETUYECKOTO U SHEPTO0OBEKTAMHU;
3KCIIEPUMEHTAJILHOTO e  BpmonHATHh aHANU3 ¥ cOOP TaHHBIX IS
HUCCIICTOBaHM: ITPHA MIPOEKTUPOBAHUS YHEPTOOOHEKTOB
petesun BJIA/I€Th:
HPO(beCCHOHaHBHBIX Mertonamu c6opa U aHAJIN3a UCXOOHBIX JaHHBIX
3anaq U IPOEKTHUPOBAHUH SHEPrOOOHEKTOB

4. CTpyKTYypa M coepkaHue TUCHUILTHHBI

OO6m1ast TpyJ0€MKOCTb AUCITUIIIIMHBI COCTABIISIET S 3a4€THBIX eIUHUII, T.€. 180
akageMuyeckux vaca (u3 Hux 108 yacoB — camocrosaTenbHas padoTa CTy/IEHTOB).

CtpykTtypa u  coaepkaHue  JaucuuiiuHbl  «HeTpaguuuonHele U
BO300HOBJISIEMbIE UCTOYHUKHU YHEPTUM» IO CPOKaM U BUJAM pabOThl OTPAKEHBI B
[Tpunoxenun 1.



Coneprxkanue pa3aejioB TUCHUILTHHBI

CenbMoii cemecTp

Tema 1. BBenenue.

[Ipenmer, 3agaum u coAepKaHWE AUCHMUIUIMHBL. TpajuIlMOHHAs U
HETpaJULIMOHHAs YHEpreTuka. Bo300HOBIsIEMbIE HCTOUHUKHU SHEPTUH, UX PECYPCHI,
JAWHaMKKa U IICPCIICKTHUBLL HOTp€6.HCHI/I$I, MCCTO B OHCPI'CTHUKE Poccumn.

Tema 2. CoJyHeyHasi JHepPrus M OCHOBHbIC HANPaBJICHUA €€
HCI0Jb30BaHUS.

ConHeuHoe W3IydYeHHE M (PU3MUECKHE OCHOBBI €ro IMpeoOpa3oBaHUS B
tertoTy. [IpuHIun aefcTBys, KiaccupuKaius 1 KOHCTPYKITUN COTHEYHBIX
KOJIJIEKTOPOB. AKKYMYJISITOPBI TETUIOTHI.

MeToapl pacuéra COJTHEYHBIX KOJJIEKTOPOB:

o KIII;

e KO3(pPuIUEHT NOTEPH;

® paBHOBECHAas TeMIepaTypa HOCUTEJIS;

KosuiekTopel ¢ KOHIIEHTpaTOpaMy COJIHEYHOTO M3JyYEHUsS. AKTHUBHBIC
CHUCTEMBI COJIHEYHOI'O0 TeIUIoCHaOKeHMs 3maHui. WX knaccudukamus, pacdér u
CXEMHbIE€ pemeHus. I[lacCuBHBIE CHCTEMBI COJHEYHOTI'O OTOIUICHUS 3aaHui. Mx
pacuéT, apXUTEKTyPHOKOHTPYKTHBHBIE M KOMIIOHOBOYHBIE pelieHus. CoIHEUHbIC
1110) 21138 Cucremsl COJIHEYHOT'O XJ1aJIOCHA0KEHUS TSI YCTaHOBOK
KOHJAUIMOHUPOBAHUS BO3AYyXa. X CXeMHbIE pEIICHUS U PACUET.

Tema 3. [lpyrue 3¢ ¢exTuBHBIC BO300OHOBJISIEMbIE JHEPIrOPeCypchbl U HUX
HCIO0JIb30BAHME.

['eorepmasibHasi dHEPrus M PaACHPEACICHUE HWCTOYHUKOB TIE€OTEPMAIBHOTO
temia B Poccun.

OCHOBHBIE TEXHOJOTHM TIOJYYEHUS M UCIIOJIb30BAHUS TIE€OTEPMaIbHOMN
sHeprud. [IpyHIHUNManbHbIE CXEMBI U XapaKTEPUCTUKNA OTEUECTBEHHBIX
reoTepMaIbHBIX AJIEKTPOCTAHIIMMA M CUCTEM TeriocHabkeHus. Mx sxkoHoMHuueckue
M DKOJIOTHUYECKHE ToKazarenu. Pecypcbl BeTpoBoM »sHeprun B Poccum nu
BO3MOKHOCTH €€ Hcnoiabp30Banus. Kinaccupukanus u cxeMbl BETPOIHEPTreTHIECKIX
YCTaHOBOK. DHepreTuyeckue pecypcbl OKeaHn! U UX UCHOJIb30BAHME.

[IpuHUIMNMaNBHBIE CXEMBI W XApPAKTEPUCTHKHA MPWIMBHBIX M BOJIHOBBIX
AIEKTPOCTAHLIHM.

Tema 4. TexHOJIOTMH UCIO0/Ib30BAHUSA BTOPUYHBIX JHEPreTHYECKUX
pecypcoB ¥ OMOTOILIUBA.

[Tonsitue BTropuuHbIX 3HEpropecypcos (BOP) u ux knaccuduxanus. MeTo bl
ucnoiab3oBaHusi BOP 1151 BBIpaOOTKU TEIIOBOM U JIEKTPUYECKON SHEPTUU.

TexHomornu ncnoap30BaHus OBITOBBIX U CEIbCKOXO3SIICTBEHHBIX OTXO/OB B
sHepreTuke. C:KMraHue, NUPOJIU3 U TUAPOTeHU3ALM.



Tema 5. Metoabl mpsiMoro mnpeoOpa3oBaHHMsl TeIUIOBOl JHepPrum B
JJIEKTPHUYECKYI0.

@du3uveckrue OCHOBBI TPOIECCOB B COJNHEYHBIX (POTOITEKTPUUECKUX
npeodpazoBatersix (OII]). DPppexkTuBHOCTD U BOIBTaMIIEPHBIE XapaKTEPUCTUKH
OO, pexxumbl pabOThI ¢ HArpy3Kou. TepMO3TEKTPUUECKUE U TEPMOIMUCCUOHHBIE
npeoOpa3oBaTeay TEIJIOBOM HHEPruM B dJeKTpuyeckyr. Mx mnokaszarenu u
Harpy304HbIe XapaKTEePUCTUKHU.

Tema 6. IlepcnieKTHBHBIE HETPAAUIMOHHBIE JHEPreTUYECKHE
TEXHOJOTHH.

BonoponHas sHepreTuka v TEXHOJIOTUsS. MeToIbl MOJy4eHUsI BOAOPOAA U Er0
UCIIOJIb30BaHUs B IPOMBIIUIEHHOCTH, SHEPTETUKE U HAa TPAHCIIOPTE.

DnekTpoxumuueckue reaeparopsl (DXI') u TepMoAMHAMUKA MPOTEKAIOIINUX B
HUX MPOLIECCOB. XapaKTEePUCTUKU TOIJIUBHBIX A1eMEHTOB U D XI'.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Meronuka  mpemojaBaHus ~— JUCIUIUIMHBI  «HeTpamummoHHele  ©
BO300OHOBJISICMBbIC HCTOYHHKH DJHEPTUW» WM pealu3alus KOMIICTCHTHOCTHOTO
MI0/IX0/1a B M3JIOKCHUH U BOCIIPUATHU MaTepHaia mperycCMaTpUBaeT UCIIOJIb30BaHUE
CIICIYIONIUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM TMPOBEACHHS TPYMIOBHIX,
WHIMBUyAJIbHBIX, Ay AUTOPHBIX 3aHITHI ¢ COUETaHUM C BHEAYJUTOPHOM paboTOM ¢
1eb0 (POPMUPOBAHMS M PA3BUTHS IPO(PECCHOHATBFHBIX HABBIKOB 00YUYaIOIIUXCS:

— MOJITOTOBKA K BBIMOJIHEHUIO MPAKTHUECKUX PadO0T B ayIMTOPUSIX By3a U Ha
MOIIHOCTSIX MPEINPUATUNH-TTAPTHEPOB;

— o0cyIeHne u 3amurta pedepaToB MO JUCITUTUIHHE,

— MOJTOTOBKA, TMIPEICTABICHUE U 00CYKICHHUE MTPE3CHTAINI HA CEMUHAPCKUX
3aHSITHSIX;

— WCTIOJB30BAaHME WHTEPAKTHBHBIX (OPM TEKYIIErOo KOHTPOJsS B (dopme
ayJIMTOPHOTO U BHEAYUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— TPOBEJEHUE MaCTEP-KJIACCOB DKCIIEPTOB M CIEIUATUCTOB IO METOJIaM
COBPEMEHHOTO TIPOSKTHpPOBaHUA H 3D-MOJCIMpPOBAHUS CHCTEM DJJIEKTPO- U
TEIJIOCHAOKEHUs, pPa0OTAIONUX C  HWCIOJB30BAHUEM HETPAJAMIIMOHHBIX U
BO300HOBJISICMBIX UCTOUHUKOB SHCPTHH.

- TPOBEJCHHE  KPYTJIBIX CTOJIOB MO 00CYkAeHUIO 3()PEKTUBHBIX METO/IOB
HKCILTyaTaly 000py0BaHUS U OOBEKTOB CUCTEM TEIJIOCHAOKEHUS, padOTAIOIINX
Ha HETPAIUIIMOHHON BO30OHOBIISIEMOM YHEPTUH.

VY nenbHbBIN BEC 3aHATHIA, MPOBOJAUMBIX B HHTEPAKTUBHBIX (JOPMax, ONpeIesicH
TJIABHOW TIENhI0 O0pa30BaTEIbHOM MPOTPaMMBI, OCOOCHHOCTHIO KOHTHHTCHTA
oOydarommxcss W coaepxaHueM  auciuiummasl  «HeTpaauumoHHbie M
B0300HOBJ/IsieMble HCTOYHUKHU IHEPTUM.

[IpoBenenue 3aHATUN [IpeayCMaTpUBaAECTCS TaKXKe Ha caire
http://online.mospolytech.ru Ha OCHOBE pa3pabOTaHHBIX Kadeapoit
«IIpombIlyieHHAsT TEIIOOHEPTETHKA» AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECypCOB
(30P) no BceM TeMaM TUCIUIIINHBI:



http://online.mospolytech.ru/

JlucuniuHa Cchuika
Herpaauimonssie u
BO300HOBIsieMbIe UCTOYHUKK | https://online.mospolytech.ru/local/crw/course.php?id=908
SHEPrHU

Pa3paboTtannbsie DOP BKIIOYAIOT IPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.

6. OneHo4HbIE CpeACTBA AJISl TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH,
NPOMeKYTOYHOM aTTeCTAIMM 110 UTOraM OCBOEHUS JUCHUIIMHBI U Y4eOHO-
MeToAu4YecKoe odecredeHue caMOCTOATEIbHOM padoThI CTY1eHTOB

B mpouecce oOydeHusi HCMONB3YIOTCS CIEAYIOUIUE OIEHOYHBIE (DOPMBI
CaMOCTOSITETTLHON PabOThI CTY/IEHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEKYTOUHBIX aTTECTAIIHI:

B ceabmom cemecTpe

- TMIOATOTOBKA W BHICTYIUICHHWE HA CEMUHAPCKOM 3aHSTHH C MPE3CHTAIUCH U
oOcyxneHnem Ha Temy «HeTpamunuoHHBIE W BO300HOBISIEMBIE HCTOYHUKH
SHEPTUN» (MHAUBUIYATBHO JIJI KaXJA0T0 00yYaroerocs);

- pedepar mo Teme: «HeTpaaunmMoOHHBIE W BO30OHOBJISIEMBIC WCTOYHHKHU
SHEPTUN» (MHAUBUIYAIBHO JIJIS1 KOXKI0T0 00yJaronerocs).

O1eHOYHBIE CpEJCTBAa TEKYIIErO KOHTPOJIS YCIEBAEMOCTH BKJIHOYAIOT
KOHTPOJIbHBIE BOIIPOCHI U 3aJaHus B (popmMe OJIaHKOBOTO U (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJII KOHTPOJS OCBOCHHS OOYyYalOUUMUCS Pa3/IeNiOB JUCIUTUIMHBI,
3aIyTa OTYETOB IO pacueTHOM padoTe.

OOpa3ipl TECTOBBIX 3aJaHUM, 3aJlaHUM PACUETHBIX PAOOT, KOHTPOJBHBIX
BOIIPOCOB H 3aJaHUW [UJIi TPOBEACHUS TEKYIEro KOHTPOJsS, MPUBEIACHBI B
MIPUJIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIf MPOBeIeHUS MPOMEKYTOUYHON ATTeCTAlNH
00y4arIuxcs no JUCUHUILINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHLUI ¢ YKa3aHUEM ITanoB UX GOpMHUPOBaHMSA B
npouecce 0CBOCHHA 00pa3oBaTeIbHONH IPOrPaAMMBI.
B pe3yabTarte ocBOeHHMS JUCHHUILINHBI (MOAYJIs1) GOPMUPYIOTCS CJIeyIOLIne

KOMIIETEHIINH
Kon B pesyabTrare ocBoeHHs1 00pa30BaTEJIBLHOM IPOrPAMMBI
KOMIIeTEeHIIUU 00y4aoIMIiCA 10J2KeH 00J1a1aTh
OIIK-3 CriocoGeH MpUMEHSTh COOTBETCTBYIOIIMNA (PU3UKO- MaTeMaTHUYeCKH

anmapaTr, METOAbl aHajiu3a M MOJACIHUPOBAHUSA, TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO HCCIEIOBaHUs MPH PEIIeHUU MNPOPEeCCHOHATBHBIX
3aaq

B IMponeccec OCBOCHUA 06p330BaT€HbHOﬁ IMporpaMmsbl TaHHBIC KOMIICTCHIINH,
B TOM YHCIC HX OTACJIBHBIC KOMIIOHCHTEI, (I)OpMI/Ipy}OTCH IIOOTAIIHO B XOJC
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OCBOCHHSI OOYYAIOMIMMUCS AUCIUIUIMH (MOJyJIel), MPAKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM IpauKoM yueOHOTO Tpoliecca.

6.1.2. Onucanue nmoka3sarejieil ¥ KpUTEpHeB OLICHMBAHUS KOMIIETEHIIU,
(popMupyeMBIX 10 HTOraM OCBOCHMS M CUHUILIUHBI (MOYJIs1), OMUCAHUE KA
OlLleHMBAHUA

IToxa3aTenemM OIICHMBAaHUS KOMIICTCHIIMM Ha pa3IUYHBIX JTamax uX
dbopMuUpOBaHUs  SABISETCS  JOCTIDKEHUE  OOYYAIONIMMHCS  IDIAaHHPYEMBIX
pe3yJIbTaTOB O0YyYCHUS 110 JUCIUTIINHE (MOIYIIIO).

OIIK-3 — CnocobeH MNpUMEHATh COOTBETCTBYIOLIMHM (PU3MKO- MaTeMaTHUeCKuil ammapar,
METO/Ibl aHAJIN3a U MOJEIUPOBAHUSA, TEOPETUYECKOTO U DKCIIEPUMEHTAIBHOIO UCCIEAOBAHUS
IIPU pelIeHnu NpodeccuoHaIbHbIX 3a1a4

Kpurtepuu onennBanus

HUCIIBITBIBACT

AHAJIMTHYCCK

Ouenka
Ounenka .
«XOpOoI0» Onenka
Ouenka «yJ10BJIETBOPH
(3a4TeHO) «OTJIMYHO»
«HEey/10BJIETBOPHUTEJI TeJbHO»
IMoka3artean HJIHA (3auTeHo) WM
bHO» (He 32aUYTEeHO0) (3a4TeHo) Wiu .
N NMOBbINIEHHBI BbICOKH
HWJIH OTCYTCTBHE HHU3KOI N
il YPOBEHb YPOBEHb
chopMHUPOBAHHOCTH YPOBEHb
0CBOCHMS 0CBOCHMS
KOMIIeTEeHIIUH O0CBOCHMS
KOMIIETEHIIH | KOMIIeTCHIIUH
KOMIIEeTeHIIUH "
3HATh: OO6yuaromuiics OO0yuaromuiics Oo6yuaromuiic | O0yvaromuiics
OCHOBHBIC JACMOHCTPUPYCT ACMOHCTPUPYCT A ACMOHCTPUPYCT
METOBI IS IMOJIHOC OTCYTCTBUC HCIIOJIHOC ACMOHCTPUDPY ITOJIHOC
060pa 1 aHATH3a NJIN HEAOCTATOYHOC COOTBETCTBHEC €T 4aCTUYHOC COOTBETCTBHC
COOTBECTCTBUC (Q(59147410111150,€ COOTBECTCTBUC CJICOYIOIHNX
JTAHHBIX TIPU . N .
CIACAYIOIIHNX 3HAHWUU: 3HaHUMU: CICAYHOIHNX 3HAaHHUM:
MIPOEKTUPOBAHU Ny
OCHOBHBIE METO/IbI OCHOBHBIE 3HAHWH: OcHOBHBIE
"
5 JUTst cOOpa M aHanmu3a | METOJIbI JIs OcHoBHBIE METO/bI AJIs
3HEProoOBEKTOB
p JIAHHBIX TIPU coopa u METOJbI U1l | cOopa M aHamu3a
MPOEKTUPOBAHUH aHaiau3a cbopa u JAHHBIX MPU
SHEPTOOOBEKTOB. JTAHHBIX TIPU aHanusa MPOCKTUPOBAHUHT
MPOEKTUPOBAHK | IAHHBIX MPU | S3HEPTOOOBHEKTOB,
u IPOEKTUPOB | CBOOOIHO
9HEProoObEKTO | AHUU onepupyer
B. Jlonmyckatotes | YHEProoGbeK IpHOOPETEHHBIMU
3HAYMUTEILHBIE TOB, HO SHAHUAMMU.
OH.II/IGKI/I, JA0IYyCKAKTCs
IIPOABIIACTCA HC3HAYHUTCIIbH
HEJO0CTATOYHOCTD | bI€ OIIMOKH,
3HaHPII>i, o pany HCTOYHOCTH,
rokaszareseu, 3aTPyIHECHUS
oOyyJaromuiics npu




3HAYUTEIBHBIC uxX
3aTPYIHEHHS TIPH | OTIEPALHX.
OIIEpUPOBAHUHA
3HAHUSMH TIPH UX
HepeHoce Ha
HOBBIC CUTYallUuH.
yMeTh: OOyJaromuiics He OOyugaromuics O6yuaromuiic | OOyJaroImmics
dopmynupoBath | YMEET WK B JAEMOHCTPHUPYET | 5 JIEMOHCTPHPYET
3a7aHUS HA HEJIOCTaTOYHON HETIOJIHOE JEMOHCTPHPY | MOJHOE
paspaGoTKy CTENCHU yMeeT COOTBETCTBHE €T YaCTUYHOE | COOTBETCTBHUE
CIIe Ty OIINX COOTBETCTBHE | CJICTYIOIINX
NPOEKTHBIX ($hOpMyIUpOBaATh Ayrou AyroIL
CIIeHHIT 3alaHus Ha YMCHHM: CIeAYOIHUX YMEHHUH:
P ’ pa3paboTKy bopmynMpoBarth | yMeHuii: dbopMynHUpoOBaTh
CBSI3aHHBIX C
IPOEKTHBIX 3aJlaHMs Ha GOpMyIIMPOB | 3amaHus HA
HEProoObEKTaM . 5 AT SANANIS 5
u; peLIeHnH, pa3paboTKy ¢ pa3paboTKy
IIPOCKTHBIX Ha IIDOEKTHBIX
BEIIOHSTE CBSI3aHHEIX C p . . p .
AHATIHE U 60 IHEPTroOOBEKTaAMU; PCILICHMH, pa3padOTKy | pelLIeHH,
p BBITIOJIHSTD a”Hain3 U | CBA3AHHBIX C IMPOCKTHBIX CBSI3aHHBIX C
AHHBIX JJISI N
A ; 6 9HEproo0beKTa | PELICHHUH, 9HEProoObEeKTaM
npoektupoBann | €OOP AAHHBIX JULSA
MU; CBA3AHHBIX C | u;
s MPOEKTUPOBAHUSA
BBIIIOJIHATH 9HEProoOBEK | BBITIOTHATH
SHEProOOBEKTOB | SHEPrOOOHLEKTOB. S
aHanmm3 U coop ) aHanmu3 U cOop
JAHHBIX [ BBLIOMHATE | A smpIx i
MPOEKTUPOBAHU aHams u MPOEKTUPOBAHUS
o cbop SHEPTrOOOBEKTOB.
sHeprooowexro | AAHHPIX W 1 Cpo6oamo0
B. Jlonyckatorcs TIPOCKTHPOB | onepupyer
3HAYUTEIIBHBIC aHM IpUOOPETEHHBIMH
OIINOKH, DHEProoO0bEK | yMeHusMH,
TIPOSIBIISICTCSI TOB. YMeHHUs | IPUMCHSCT UX B
HEIOCTATOYHOCTH | OCBOCHBI, HO CUTYyalUsIXxX
YMEHUH, 1O psigy | AOIyCKarOTCA MOBBILICHHON
MoKa3aTesieu, HE3HAUHNTEIIbH | CI0XKHOCTH.
00 yJarOTIIHIACS bI€ OIIMOKH,
UCTIBITHIBACT HETOYHOCTH,
3HAYUTEIbHBIC 3aTpyAHCHHUS
3aTpyAHEHud npu | pu
ONePUPOBAHUI AHAJIMTUYECK
YMEHHUSIMH TIPH 150.4
HMX IEPECHOCE HA onepanmsix,
HOBBIE CUTyanuH. | IepeHoce
yMEHUH Ha
HOBBIE,
HECTaHIapTH

bIC CUTYyallHH.




BJIAIETH: OOyyaromuiics He OO0yuaromuiics OO0yuvaromuiic | O0y4aromuiics B
METOIAMU BJIAJICET WIH B BJIAJEET sl JaCTHIHO MIOJTHOM 00BEME
c6opa W agaym3a | HEMOCTaTOYHOU METOJaMU BJIQJICET BJIAJICET
HCXOIHBIX CTCIICHH BJaJccT cbopa u METOAaMH METOAAMU
JaHHBIX TIPH MeTofaMu COOpa ¥ | apanmsa cbopa u cbopa u aHanu3a
npoektupoBanpy | AHAIM3A HCXOIHBIX HCXOTHBIX aHaIM3a HMCXOIHBIX
" HAaHHBIX IIpHA JTAHHBIX TIPU HCXOJHBIX JAaHHBIX MpHU
3HEProoonekTop | POCKTUPOBAHNN IPOEKTHPOBAHU | JaHHBIX IIPH | TIPOEKTUPOBAHUU
SHEProoOBEKTOB. u MIPOCKTUPOB | DHEPrOOOBHEKTOB,

3HEProoObEKTO | AHUH CcBOOO/IHO

B B HEMOJIHOM HEProoObeK | MPUMEHSET

o0BeMme, TOB, HaBblky | TOTYUCHHBIC

JIOITYCKAIOTCS OCBOEHBI, Ho | HABBIKI B

3HAYMTENbHBIE nomyckarorcs | CATYalusix

OIINOKH, He3HaunTenpy | NOBBIICHHOH

HpOSBIAETCS ple ommbkn, | CHOKHOCTH.

HEJAOCTATOYHOCTh | HETOYHOCTH,

BJIaICHHS 3aTpyAHEHHS

HaBBIKAMH I10 npu

psiy AHAJMTUYECK

ToKa3aTeJieH, X

OO0yuaromuiics OTIepaIHsIX,

UCIIBITHIBAET nepeHoce

3HAYHTEIHLHBIE yMEHHI Ha

3aTpyAHEHHS TIPH | HOBBIE,

MPUMEHCHUH HECTaHIapTH

HaBBIKOB B bI€ CUTYALIUH.

HOBBIX

CHUTYAIHSX.

[[Ixampl OLEHUBAHUS PE3YJbTATOB NPOMEKYTOUYHOM aTTECTAlMU M UX

OIIMCaHuc:

®opma NPOMeKYTOYHOM ATTEeCTALUM:

7 cemecTp - IK3aMeH.

[TpomexyTouHast aTrrectanusi oOydaromuxcs B opMe dK3amMeHa MPOBOIUTCS
M0 pe3yjbTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOUM pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOM TUCHUIUIMHE (MOAYJII0), TIPU ATOM YUYHUTHIBAOTCS
pe3yJbTaThl TEKYUIErO0 KOHTPOJIS YCHEBAEMOCTH B TedeHue cemectpa. OleHka
CTETNIEHU JTOCTMXKCHHSI O0Yy4YarOIUMHUCS TUIAHUPYEMBIX pe3yJbTAaTOB OOyUYEHHUS IO
JUCLUUIUIMHE (MOJYJI0) IPOBOAMTCS NPENoJaBaTeNIeM, BEAYyLIUM 3aHATUS 110
JUCUUILIUHE (MOAYJII0) METOJOM SKCIIEPTHOM OLleHKU. [1o nToram npomexxyTouHou
aTTeCTalluM 1O JUCHUIUIMHE (MOJYJIO) BBICTABIACTCS OILICHKA «OTJIMYHOY,
«XOpOUIO», «YAOBIECTBOPUTEIBLHOY WUIIA «HEYIOBICTBOPUTEIBHOY.



IxaJia oneHUBAHUA Onucanne

OtinyHO BrimonHensl Bce BHUABI y4eOHOH paboThl, MperyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHMUH,
YMEHUH, HaBBIKOB NPUBEJCHHBIM B TaOJHMIax IOKa3aTenei,
onepupyeT NPUOOPETCHHBIMM 3HAHUSAMH, YMEHMSMHU, HABBIKAMH,
IIPUMEHSAET UX B CUTyalUsAX MOBBIIIEHHOM CIIOXHOCTU. [Ipn s3Tom
MOTYT OBITb JOMYyIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IIPU AHAIIMTUYECKUX Ollepalusax, IEPEHOCE 3HAHUU U
YMEHHUI Ha HOBBIE, HECTAHIAPTHBIC CUTYAlLUH.

Xopomro BoinonHensl Bce BHIBI  yueOHOM paboOThl, MperyCMOTPEHHbIE
yueOHbIM I1aHOM. CTyJIEHT IEMOHCTPUPYET HETOJIHOE, IPAaBUIIbHOE
COOTBETCTBHUE 3HAHUI, YMEHUI, HABHIKOB IIPUBE/IEHHBIM B TaOJIMIIaX
nokaszarenei, MO0 eciu mHpu STOM OBUIM  JAOHyLIEHbl 2-3
HECYIICCTBEHHBIC OITHOKH.

VYnoBnerBopuTenbHO | BoimonmHeHsl Bce BuAbl ydeOHOW paboOThl, NpPEAyCMOTPEHHBIE
y4eOHBbIM I1aHOM. CTYJEHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHMIA,
B KOTOPOM OCBellleHa OCHOBHasl, HanboJee BayKkHasi 4acTh MaTepuala,
HO TIIpd DBTOM JIONyIE€HAa OJHA 3HAuYMUTEJIbHAas OWMOKa WU
HETOYHOCTb.

HeynosnersopurensHo | He BbimonHeH onuH wiu  Oojee BUAOB yueOHOW paloOTHI,
IPEeIYyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JIE€MOHCTPUpPYET
HEIIOJIHOE COOTBETCTBUE 3HAHMM, YMEHNI, HABBIKOB IIPUBEICHHBIM B
TabMUIaxX IOKa3aTesnel, JOMyCKAlTCs 3HAYUTEIbHbIE OLIMOKH,
MPOSIBJISIETCS OTCYTCTBUE 3HAHWUM, YMEHHH, HABBIKOB II0 psIy
[I0Ka3aTeJIeH, CTYICHT UCIIBITBIBACT 3HAUUTEIILHBIC 3aTPy AHEHUS [IPU
ONEPUPOBAHNHN 3HAHMSIMU M YMEHHUSAMHM IIPU UX NIEPEHOCE HA HOBBIE
CUTyalUH.

@DOHJIbI OLICHOYHBIX CPEACTB MPEJCTABICHb B MPHIOKEHUSX K padouei
porpaMMme.

7. YueOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecnevyeHne TUCIUILINHbI

a) OCHOBHAs JMTepaTrypa:

1. TenmosHepreTrka U TeroTexHuka:crnpas.: B 4 kH. KH.2: TeopeTtnueckue
OCHOBBI TEIJIOTEXHUKH. TeIIOTEXHUYECKU HKCIepuMeHT/A.A.AJICKCaHIPOB,
b.C.benocensckuii, A.I'.Baiinmreiin u ap.; noa pea. A.B.Kinmenko, B.M.30puHa.
/ mox obmr. pea. Kimumenko A.B., 3opura B.M. M.: MBU, 2007.

2. TennmodHEPreTHKa U TEIUIOTEXHUKA: cipas.: B 4 kH. KH. 4: [IpoMbinuieHHas
TeriosHeprerrka u temworexuuka/ b.I'.bopucos, K.b.bopucos, B.M.bpoasHckuii
u np.; nox pea. A.B.Knumenko, B.M.3opuna. / nox oOm. pea. Knumenko A.B.,
3opuna B.M. M.: MOMU, 2007.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

OtcyTCcTBYET.

B) IEPHOAMYCCKHE U3IaHUA:

1. HeTpaguimonHble 1 BO30OHOBISIEMbIE HCTOYHUKHU SHEPTHUH.

I') pecypchbl HHTEPHET:
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1. 'asmpomauHeprouHdopM.
(http://webshop.gazpromenergoinform.ru/login.php?osCsid=48c5bb1fea8985e9¢e4
5e10f3a3eb26b6)

8. MarepuajbHO-TeXHHYECKOe 00ecnedyeHue M CHUIIIMHbI
MynbsTumenuitHas ayuTopus kadenpsl «ITpomblieHHas
TerodHepreTuka»y Aya. AB2415, ocHanieHHas OPITEXHUKOM W MyJbTUMEINA
cpeactBamu (rpoektop, [1IK u nap.).

JleMOHCTpallMOHHBIN MaTepuai: pa3aaTOyHbIi MaTepual.

9. MeToanvecKkue peKOMEHIAIMH ISl CAMOCTOSITEIbHON PadoThI

CTYACHTOB
dopma
. p HeobOxomumast | Pexomenmyemas
Bun camocrosTensHOM paboTh TEKYILEro
JuTepaTypa JauTepaTtypa
KOHTPOJIA
Cemectp 5
CaMoCTOsATEeTFHOE U3YUCHHE. YcrHblii
[1] c.478-479
Tema 1.BBenenue. OIpocC
CaMocToATeIbHOE U3yUCHHUE. Ve rHbii
Tema 2. CosiHeuHasi SHEPTUS U OCHOBHBIC oIDOC [1] c.479-503
HaIpaBJeHUs €€ HCIOJIb30BAHMUS. P
CaMoCTOATEIbHOE U3YyUEHHE.
Tema 3. JIpyrue a¢pexTuBHbBIC VYcTHbII [1] ¢.503-516
BO300HOBJISIEMBIC YHEPTOPECYPCHI U X onpoc ’
MCIIOJIb30BaHUE.
Cemectp 6
CaMocToATeIbHOE U3YUEHHE.
Tema 4. TexHOJIOrMM UCTIONB30BaHUS YcrHblii [2] c.11-41
BTOPUYHBIX SHEPTETUUECKUX PECYPCOB U orpoc '
OMOTOTUINBA.
Pedepar. Harucanue pedepara. [IpencraBnenue
Tema 5. MeTonbl psIMOTO MPeOOpa3oBaHmst| U 3alluTa [1] c.516-520
TEIIOBOM HEPTUU B AIEKTPUUECKYIO. pedepara
CaMoCTOsATENTbHOE U3YUCHHE. .
YcrHblii
Tema 6. [lepcriekTUBHBIE HETPATUIIMOHHBIE oIIDOC [1] c.528-531
HPHEPreTUYECKHE TEXHOJIOTHH. P

11


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

10.MeToanuyeckue peKOMEHAALMH 1JIS NPenoaaBaTeas

Bunsr Dopmsbl
Tema Meronst Pexomennyemast
. y4COHBIX CpenctBa oOy4eHHs TEKYIIero
3aHSTHI N o0ydeHus auTeparypa
3aHATHI KOHTPOJIS
Kypc mexuuit . |YcTHBIN
Tema 1 Jlexknuu yp T, UteHue NeKIUH. [1] c.478-479
[UIAKaTEL. orpoc.
Kypc nexmuit . |YcTHBIN
Tema 2 Jlexknuu yp T, UteHue NeKIUH. [1] c.479-503
[UIAKaTEL. orpoc.
Perrenue 3agad. [Y CTHEIN
IIpakTnueckoe |[Pa3gaTodHBIN MerTo OIIPOC.
Tema2 | P A a p [1] c.479-503
3aHATHE Martepual. MO3TOBOTO
mTypM™ma.
Kypc aexiuii . |YCTHBIHI 11 ¢.503-516
Tema 3 [Jlexuuu yP THH, UreHue nexuui. [1]
[LIAKATEL. orpoc.
Tema 3 [IpakTuueckoe [PazmaTounbie Y CTHBIN [1] c.503-516
3aHsATHE MaTepuabl. Pemenue 3amay. jonpoc.
Kypc nexmuit . |YCTHBIN
Tema 4 Jlexuuu yp T UreHue ieKuui. [2] c.11-41
[JIAKaTEL. 0mpoc.
Pa3maTounsie Pemenne 3amauy.
IIpakTHueckoe [MaTepHaJIbL. Meto 'Y CTHBIN
Tema d | P p . 8 [2] c.11-41
3aHATHE MyJbTUMEANIHBIE  [MO3TOBOTO oTpoc.
CpeJCTBA. mTypMa
Kypc nmeximii, . [YcrHbII
Tema 5 [Jlekuuu yp . UteHue IeKIni. [1] c.516-520
[JIaKaThL. 0mpoc.
Pemrenue 3agauy.
IIpakTnueckoe [Pa3maTodHbIE Meto 'Y CTHBIN
Tema 5 | P A 8 [1] ¢.516-520
3aHATHE MaTepHuabl. MO3TOBOI'O orpoc.
MTypMa.
Kypc mexmumit . |YCTHBIHI
Tema 6 [Jlexuum yP T, UreHne JTeKITiH. [1] c.528-531
[IAKaTEL. orpoc.
[IpencraBnenue
IIpakTueckoe [PazmaTodHbIe u
Tema 6 | P A Pemenue 3amad. [1] c.528-531
3aHsATHE MaTepHUabl. 3aIuTa
edepara.

12



[Iporpamma cocraBieHa B cootrBeTcTBuu ¢ TpedoBanusimu @I'OC BO ¢ yuerom
pexomenaanuii  [IpOOII BO no HanpaBiaenuto noaroroBku  13.03.03
DHepreTuueckoe  MaIIMHOCTpOeHHE W mpoduiab  ABTOMATU3UPOBAHHEIC
HSHEPTreTUYECKUE YCTAaHOBKHU

ABTOpBI

[Tpodeccop kadeaps! «IIpombliieHHAs TEMI0IHEPTETUKAY

K.T.H., JIOIICHT O.10. Ycanosa

[Iporpamma  oOcyxnena Ha  3acemanud  kKadeapbl  «IIpomblneHHas
TerosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.
CornacoBaHo:

3aBenytomuii kadenpoit «IIpombliiyieHHAs! TETIOIHEPTreTUKAY
K.T.H., JOIICHT JILA. MapromuH

PykoBonurens OOII N.JI. CaBenben
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[Tpunoxenue 1
CTpykTypa u conepxanue 1ucuuIInHbl «HeTpaauuuonHbie 1 BO300HOBIsIeMble HCTOYHUKH JHEPTHU»
110 HanpapJeHHI0 NoAroToBKU 13.03.03 DHeprernyeckoe MalIMHOCTPOEHHE

Buasr yueO6HOM paboThI,

. ®opmsbl
ol 5 8 | BKIHOYas CaMOCTOSATEIIbHYIO Buasl camocTosATeIbHOM
= & & aTTecTanu
3 8 o paboTy CTYIEHTOB, U pabOTHI CTYJACHTOB
Pa3nen S| X9 u
5] E = TPYAOEMKOCTb B 4acax
|7 ° ;| W |Ja|CP|KC|KP|[KI|PL pet. | Kp| D | 3
cle6 | C | P P P
CenpMoli cemecTp
Tema
lM Jleknus. Beenenue 7 1 4
Jlexuwms. CostHeUHAst SHEPTHS U 7
Tema | OCHOBHBIEC HANpaBJICHUS €€ 5.5 8
2 | MCIIOJIb30BAHMSL. )
CemuHap. 7 10 +
Jlexuwmst. dpyrue a¢dexTuBHbIE 7
Tema | BO30OHOBISIEMBIE YHEPTOPECYPCHI 6.9 6
3 Y UX UCIOJIb30BaHUE. )
CemuHap. 7 8 +
Jlexnusa. TexHomoruu 7
WCIOJIb30BAaHUS BTOPUYHBIX
Tema 8
4 SHEPTEeTUYCCKUX PECYPCOB U 10-11
OHOTOITHBA.
Cemunap. 7 8 +
Jlexkumsi. MeToapl mpsiMOTO 7
Tema | TpeoOpa3oBaHUsI TETLIOBOM 1215 4
5 SHEPTUH B IEKTPHUECKYIO. )
CemuHap. 7 4 +
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Jlexuus. IlepcriekTuBHBIE

Tema | HETPAJAUIIMOHHBIC YHEPTETUUECKHE 1618 6
6 TEXHOJIOT'UU.
CemuHap. 6
®dopma aTTecTanu 19
Bcero yacoB no aucuumninHe 36 36
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHM U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM NOJJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

Hanpagnenue noarorosku: 13.03.03 DHepreTrueckoe MaIMHOCTPOCHUE
OII (mpoduiis): « ABTOMaTH3UPOBAHHBIC YHEPTETUICCKUEC YCTAHOBKI
®opma 00yueHus: oyHas

Kadenpa: «IIpombliieHHas TEMI0IHEPreTHKA

®OH/J ONEHOYHbLIX CPEIACTB
O TNCIHUIIJINHE

«HeTpaIlI/IIII/IOHHI)Ie H BO300HOBJIIeMble HCTOYHHKH IHEPTHUN»

MockBa
2022



1. Ilacnopm ¢honoa oyenounvix cpeocme

Tabnuna 1 x npunoxxenuto 2

HETpa[lI/IIII/IOHHBIe M BO300HOBJIsIeMble HCTOYHHUKH IHEPIrumn

dI'OC BO 13.03.03 DHepreTuyeckoe MAIIMHOCTPOEHHUE

B mporiecce ocBoeHUS TaHHOM TUCIUIUIMHEI CTYACHT (JOPMUPYET U IEMOHCTPUPYET CIIEAYIOIINe
npogeccHOHATbHbIE KOMIIETEHIIHU:

KOMIIETEHIIUA Ilepeyenb komnonenToB | TexHosorus dopma Crenenu ypoBHel 0CBOCHHS
NHIAEKC | ®OPMYJIMPOBKA ¢dopmupoBanus OLICHOYHOI'0 KOMIIeTeHI U
KOMIIEeTeHI UM cpeacraa
OIIK-3 CriocoOeH NpuMeHsTh | 3HATH: MynbsTUMEUITHBIE ba3oBblii YPOBEHb: croco0eH
COOTBETCTBYIOIINN OcCHOBHBIE METOABI AJIS JIEKLUH, UCIIOJIb30BaTh HOPMATUBHBIE U MPABOBBIE
¢buzuKo- cOopa U aHanM3a JaHHBIX JIMCKYCCHSI Ha JIOKYMEHTBI NpU MOJ00pE METOAMYECKUX
MaTeMaTHYECKUN IIpY  HPOEKTHUPOBAHUU JIEKLUH, pekomeHmauuid I8 pacuera  BOP
anmapart, METO/IbI HEProOOHEKTOB o0cyxJIeHuE U Jluckyccust Ha | BBICOKOTEXHOJIOTMYHOTO 000pY10BaHUS.
aHalu3a u yMeThb: 3amuTa JEKLUH, IloBbIlIeHHBIIT  ypOBeHb:  CIIOCOOEH
MOJIETTUPOBAHUS, - ®opMynupoBaTh 3a/1aHUS pedeparoB no pabota Ha WCIOJIb30BaTh HOPMATHUBHBIE U MPABOBHIE
TEOPETUYECKOTO U Ha pa3paboTKy MPOEKTHBIX JUCLUILINHE, KpYyTJIoM JOKYMEHTBI NP MOJI00pPEe METOJHMUYECKUX
AKCIEPUMEHTAIBHOTO | PELICHH, CBA3aHHBIX C IMOITOTOBKA, CTOJIE, 3alllUTa | peKOMEeHJauuii  ana  pacuera  BOP
UCCIJIEI0OBaHUS NIpU HHEProoObEKTaMU; IIPE/ICTaBICHHUE U pedepara, BBICOKOTEXHOJIOTUYHOTO 000PYAOBaHUS U
pelieHnn - BoinmonHATh aHANN3 U o0cyxeHHe BBICTYIUICHUE | MIPU noadope 000pya0BaHUS B
npodecCHOHATbHBIX cOOp AaHHBIX JUIA IIPE3EHTALNN Ha Ha HECTaHIapTHBIX IIPOU3BOJICTBEHHBIX
3aj1aq MIPOEKTUPOBAHUS CEMUHAPCKHUX CEMHUHAPCKOM | CUTYalUsX C UX MOCIEIYIOIIUM aHATH30M
SHEPrOO0OBEKTOB; 3aHATHSAX, 3aHITHH C
BJIA/IETh: OpraHu3anus U | Mpe3eHTanuei.
Metonamu cOopa u IIPOBEJICHUE
aHaJIM3a UCXOTHBIX TEKYIIEeTOo
JAQHHBIX MIPU KOHTPOJISI 3HAaHUM
MIPOEKTUPOBAHUH CTYJCHTOB

HEPrOOOBEKT OB
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2. Ouenounsvle cpeocmea

Tabmuma 2
K MPHIOKEHUIO 2

HaumenoBanue
OLICHOYHOTI'O
CpeACTBA

Kpatkas xapakTepucTka OLEeHOYHOTO
CpelcTBa

[IpencraBnenue
OLIEHOYHOI'O CPEACTBA B
DOC

Keiic-3amaua
(K-3)

[IpobnemHoe 3amaHue, B  KOTOPOM
o0ydaromeMycsl IpeaIarafoT OCMBICIINTh
peabHyI0 npogeccruoHaIbHO-
OpPHECHTUPOBAHHYIO CHUTYaIHIo,
HEOOXOAUMYIO JUIsl pEIIeHUs JIaHHOU
POOJIEMBI.

3agaHus A pelIeHUs
Kelc-3a1aun

KomnokBuym

X)

CpeacTBO KOHTPOJIS YCBOCHUS YIEOHOTO
MaTepuaia TeMbI, pa3jielia WiK pa3J/ielioB
JIMCUMIUIMHBI, ~ OPraHM30BAaHHOE  Kak
yde0HOe 3aHsATHE B BUE coOece0BaHUs
e IarOTUYECKOr0 paboTHHKA c
00y4JaroIuMuUcs.

Bomnpoce! o
TeMam/paszenam
JUCIUTIAHBI

Pa3noypoBHeBbIE
3a/la4uM U 3aJJaHuUs
(P33)

Pasnuuaror 3a1a4uu v 3a1aHUS:

a) PETPOYKTUBHOTO YPOBHSI,
MIO3BOJISIONINE OLICHUBATD u
JMAarHOCTUPOBATh 3HAaHUE (PAKTHUYECKOTO
Marepuaia (6a3oBbIC TTOHATHS,
anropuT™Mbl,  (PaKTBI) W YMCHHE
MPaBUJIIHLHO HCIIOJIB30BaTh CIICIHATBEHBIC
TEPMUHBI W  TIOHATHUS, Yy3HABaHHE
O0BEKTOB ~ M3Y4YCHHS B  paMKax
OTIPEJICIICHHOTO Pa3JieNa JUCIUTUINHBL,
0) PEKOHCTPYKTHBHOTO YpOBHS,
TIO3BOJISIOIINE OLICHUBATh "
JTMAarHOCTHPOBATH YMEHUS
CHUHTE3UPOBATh, aHAJTM3UPOBATh,
00001maTh (bakTHueckuit "
TEOPETHYECCKHIMA MaTepua c
dhopMyHpoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJICHHEM TPUYHHHO-
CIIEICTBEHHEIX CBS3CIi;

B) TBOPYECKOTO YPOBHS, IMO3BOJISIOIINE
OLICHUBATh M JIMArHOCTUPOBATH YMEHHUS,
WHTETPUPOBATh  3HAHUSA  PA3IUYHBIX
obuacTeid, apryMEHTHPOBAThH
COOCTBEHHYIO TOUKY 3PCHHUSI.

Kommekr
Pa3HOYpPOBHEBBIX 3a]1a4
U 3aJaHui




Pegepar
(P)

[IpoaykT caMOCTOSATENbHONH  PabOTHI
CTyJICHTa, TPEICTaBIAIONINN  COOOM
KpPaTKO€ U3JIOKEHUE B MUCbMEHHOM BHUJIE
MTOJTYYEHHBIX pe3yapTaToOB
TEOPETUUECKOT0 aHaJIM3a OMpPEeIeICHHOM
Hay4YHOU (Y4eOHO- HCCIIeOBATEIHCKON)
TEMbI, TJ€ aBTOpP pAaCKpPHIBAET CYTh
UCCleyeMOH  MpoOJIeMbl, MPUBOAUT
pa3JIMyHble TOYKHM 3pEHHs, a TaKke

Tems! pedepaToB

Hoxnaz,
cooOI1ienne

(1C)

ITpoxykT camocTosTENbHON pabOThI
CTyJIEHTa, TPEICTaBIAIONINN  COOOM
nyOonu4yHoe BBICTYIJICHHE o
MPEICTABIICHHUIO MOy YeHHBIX
pe3yJIbTaTOB PpEIICHUS OIpeeleHHON
yueOHO- IPAaKTHYECKOH, yueOHO-
UCCIIeI0BATENCKON WIIM HAYYHOM TeMbI

TeMmbl TOKIIaA0B,
COO0O0IIIeHHIT

YeTHBIN oIpoc
cobeceqoBaHHE,
(YO)

CpencTtBo KOHTpOJISl, OpPraHW30BaHHOE
KakK crienalbHas Oecena
e Jaroru4ecKoro paboTHHKa c
oOydJaronuMcs Ha TEMBI, CBSI3aHHBIC C
HU3y4aeMoun JUCIUIIIMHOM, u
paccyuTaHHOE Ha BBIICHEHHWE O0BeMa
3HaHUI oOyuaromnierocs o

Bomnpocsl o
TeMam/pazzaeiam
JUCLUIUINHBI

Tect

(T)

Cucrema CTaHIapTU3UPOBAHHBIX
3aJJaHuH, MI03BOJISIOIIAs
aBTOMATH3UPOBATh npoueaypy
U3MEPEHUsl YPOBHS 3HaHMA M yMEHHH

doHa TECTOBBIX
3aJaHuN




[Tpunoxenue 3
JlonoJIHuTeIbHBIE Y4eOHO-MeTOANYECKHEe MATePUAJIbI IO U CHUILINHE
Temsl pepeparToB

1. YasTpaduoneroBoe, BUIUMOE U MHGPAKPACHOE U3ITYUCHUS.

2. CrieKTpaJIbHOE paclpe/ieIEHUE COJTHEYHOTO U3TYyUEHHUS.

3. YcTpoiicTBo 1 paboTa TIIOCKOTO KOJUIEKTOPa COTHEUHOM YHEPTUH.

4. VYcrpolictBO M paboTa COJHEYHON BOJOHArPEBAaTEIbHOM YCTAHOBKU C
PUHYAUTENBHON HUPKYJIALHACH.

5. YcrpolicTBo U paboTa COTHEYHOU CYIIMIIBHON YCTAHOBKH.

6. YcTpoicTBO U paboTa COTHEYHOTO TUCTUILISATOPA.

7. PaboTa macCUBHBIX YCTPOMCTB MPHU HCIOIb30BAHUM COJHEYHOTO TeIUia JJIst
OTOILIEHHUSI IOMOB.

8. I'eIMOKOHIIEHTPATOPBI.

9. ConiHEeUHas1 3JIEKTPOCTAHIIHUA.

10. ®oTO3IEKTpUUECKUE TPEOOPA30BATEIIH.

11. TepMORIEKTPUUECKUE TEHEPATOPHI.

12. TepMO3IMUCCHOHHBIE YCTAaHOBKHU.

13. Betpokoueca.

14. IToreHIMaIbHBIE UCTOYHUKH 3HEPTUH I MAJIOW TUAPOIHEPTETUKH.
15. PeaktuBHAs THAPOTYPOUHA.

16. I'maposnexrpoctanuuu (I'C u I'POC).

17. buomaccel B HuBM1S.

18. ITuponus.

19. T'uaponus pacTUTENbHBIX MaTEPUATIOB.



Cnucoxk IK3AaMECHAIIMOHHBIX BOIIPOCOB 110 JUCHUIIJIUHE

1. MupoBoe 3HEPreTH4ecKOe XO3SIICTBO, POJiIb BO30OHOBISEMBIX HCTOUYHHKOB
DHEPIHUU B HEM.

2. Bunet HBUD, nx nmoreHuManbHblE PECYpCHl M ypPOBEHb HCIIOJIB30BAaHUs Ha
COBPEMEHHOM JTalle.

3. HayuHble TpUHIUIIBI U TEXHUYECKUE TPOoOIeMbl ucnonb3oBanus HBUD.

4. XapaKkTepUCTUKU COTHEYHOTO u3nyueHus. CriocoObl KCTIOJIb30BAHUS COJTHEUHOU
DHEPTUH.

5. Tumsl 1 yCTPOMCTBO COJIHEUHBIX KOJUIEKTOPOB U KOHLIEHTPATOPOB.

6. Metoasl noBbienus: KIT/[ comHeUHBIX KOJIJIEKTOPOB.

7. ConHeuyHble BOAOHATPEBATENHM, OCHOBHBIE KOHCTpYKUMH. IIpuMeHeHue
COJTHEYHOM SHEPTHH JIJIS IIEJIeH TeTTIOCHAOKEeHMUS.

8. ConHEeYHbIE CUCTEMBI IS TIOJYYEHHUS SJIEKTPOIHEPTUU.

9. Knaccuduxkaius BeTpodHEpreTHIECKUX ycTaHOBOK. OCHOBBI Teopuu BOY.

10. IIpon3BOACTBO INEKTPUUECKON IHEPTUU € MOMOIIIBI0 BOY.

11. Hcnonp3oBaHuME BETPOIHEPrETUYECKUX YCTAHOBOK Ui  IPOM3BOJCTBA
MEXaHU4ECKON paboTHI.

12. OcoOeHHOCTH U MEePCIEeKTUBbI UCTIOIB30BaHMs BOY.

13. cnonb3oBanue OuoMacchl 1 OMOTOILIUBA.

14. Knaccudukanus >HEPreTHUYECKUX YCTAaHOBOK M IPOLIECCOB, CBSI3aHHBIX C
nepepaboTKOi OMOMAaCCHI.

15. IIpon3BoAcTBO OMOMACCHI JIJIs1 SHEPTETUUCCKUX TIETIeH.

16. Ilomydenne Ouorasa, TUIbI OMOTA30T€HEPATOPOB.

17. Ucnionp30BaHuEe re0TEPMaIbHON SHEPTUH.

18. Knaccudukarus HCTOUHUKOB Te0TepMalIbHON YHEPTUH.

19. BapuanTsl Bo3MoxkHbIX cxeM ['eo TOC.

20. OcHOBHBIC NMPUHIMIBLI UCIIOIB30BaHUS dHEeprun "magaromieit”" Boabl. OleHKa
TUAPOPECYPCOB.

21. Tunsl rUAPOTYPOUH, UX XapPAKTEPUCTUKHU, MOILIHOCTb.

22. Cxema manoit I'OC. I'mapaBandeckuii Tapas.

23. IIpeoOpazoBaHue TEMIOBOW SHEPTUU OKeaHa. PacueT TermnooOMeHHHKa.

24. TexHUYECKHE U DKOJIOTMUECKHE MPOOIEMbl UCTIOIb30BAHUS TEIJIOBOM YHEPTrUU
OK€aHa.

25. IlpuHUMIBI HCMNOJB30BAaHUS HHEPTMM MOPCKHX BOJIH. YCTpOWCTBA s
npeoOpa3oBaHus MOPCKUX BOJIH.

26. DHeprust nprwIKBOB. [ IpUUMHBI BO3BHUKHOBEHUS TPUIMBOB, UX IEPUOJAUYHOCTD.
27. IlepcrieKTUBHBIE paliOHBI CTPOUTENIHCTBA MTPUIUBHBIX JIEKTPOCTAHIUN.

28. Mcnionp30BaHnE BOJIOPOAA B SHEPTETHKE.

29. 3nayeHune NpoueccoB aKKyMYJIMPOBaHUs JHEPTUH ITpyU ncnoas3oBannn HBUD.
30. buosorn4eckoe 1 XUMUYECKOE AKKYMYJIUPOBAHHUE SJHEPTUH.

31. AKKyMyJIUpOBAaHUE TEIUIOTHI.

32. Buapl BTOpUYHBIX SJHEPIrETUUECKUX PECYPCOB, UX HCTOUYHUKH.

33. OCHOBHBIE HANpaBJIECHUS YTWIW3aUUU TEIUIOBBIX BOP u nmpumensembie s
ATOT0 yCTPOWCTBA.



34.
35.
36.

TpaauuroHHBIE U HETPAAUIIMOHHBIE HICTOYHUKHU SHEPTUU.
3amnacel ¥ pecypchl HCTOYHUKOB SHEPTUU.
JluHamuka mNOTPeOJEHUs] SHEPropecypcoB M Pa3BUTHE SHEPreTUYECKOIO

XO035IICTBA, HKOJIOTMYECKUE TIPOOIEMBI SHEPTETHKHU.

37.

Mecto HETPAAUIMOHHBIX HCTOYHHUKOB B YIOBJICTBOPCHHUHU OIOHCPICTHUUYCCKUX

noTpeOHOCTEN YeIoBeKa.

38.
39.
40.
4].
42.
43.
44.
45.
46.
47.
48.
49.

Hcnonp3oBanue 3Heprun ComHIa.

dusnyecKre 0OCHOBBI IIPOLIECCOB TPE0OPa30BAHUS COJTHEYHON SHEPTHH.
ConHeuHbIe 2JIEKTPOCTAaHIUU.

AKKyMyJIMpOBaHHE TEILIa.

CotHeYHbBIE KOJIJIEKTOPBI ¢ KOHLIEHTPAaTOPaMHU.

BerposnepreTuueckue yCTaHOBKH.

3anacel PHEPIrUU BETpa U BO3MOKHOCTH €€ UCIIOJIb30BAHUS.

PacueT uaeanbHOro U peaJlbHOrO BETPSKA.

THUIBI BETPO3HEPTETUUECKUX YCTAaHOBOK.

BetpoanexrpocTaHunu.

I'eorepmanibHas sHEPTHS.

Metoabl 1 criocoObl UCIOJIB30BAHUS T€OTEPMAIBHOIO TeIIa JUIsl BBIPAOOTKH

AIIEKTPOIHEPTUM U B CUCTEMAX TEIJTIOCHAOKEHUS.

50.
51.

Oxonorndeckue nokazarenu ['eoTOC.
[Tonsarue BTOpuUHBIX FHEPTOpecypcoB (BOP).
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