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Размещенное изображение


1. ean ocBoeHMsI TUCITUIJINHBI

K oCHOBHBIM HeJSIM OCBOCHUS IUCIUIUIMHBI «JHEProcHald:KeHue
ABTOHOMHBIX CHCTEM» CJICTyeT OTHECTH:

° M3y4YeHHE OOBEKTOB C ABTOHOMHBIMU HHEPrOyCTaHOBKAMU U
CHUCTEMaMHU TMPUMEHUTEIHHO K DHEProCHAOKEHUIO aBTOHOMHBIX OOBEKTOB,
UCIOJB3YIONIMX NPUBO3HOE M TOJIYy4YaeMO€ Ha MECT€ OpraHUYecKoe
TOIJIMBO, a TakKXKe pPECypChbl DJIEKTPOXUMUYECKOM HHEPreTUKH U
BO300HOBIISIEMBIX UCTOYHUKOB YHEPTUH;

° PacKphITHE BO3MOXKHOCTEH 3(M(PEKTUBHOTO HCMOJIb30BAHUS
BO300HOBIISIEMBIX MCTOYHUKOB ISl HYXKJ] aBTOHOMHOTO 3HEProcHa0XeHUsI,
B TOM YHCJI€ C BOAOPOIHBIM aKKyMYJIHMPOBAHUEM SHEPIHH.

K ocHOBHBIM 3a1a4aM OCBOCHUS JUCIUILUIMHBI « JHEProcHaAOKeHHUe
ABTOHOMHBIX CHCTEM) CJIEIYyET OTHECTH:

° O03HAKOMJICHHUE OOYy4YaroUUXCsi C TPAJUIMOHHBIMH METOAaMU
HHEProCHAOKEHUS ABTOHOMHBIX 0O0BEKTOB, OCHOBaHHBIMH Ha
UCIOJB30BaHUM  HDHEPrOYCTAHOBOK HA  OpPraHMYECKOM  TOIUIUBE U
aKKyMYJISITOPHBIX OaTapeil;

° dbopMupoBaHUE TEXHOJOTUH S(PGEKTUBHOTO MCIOJIH30BAHMS
BO300HOBIIIEMBIX MCTOYHUKOB JUISI HYXKJT aBTOHOMHOI'O dHEPTrOCHAOKEHHS,
B TOM YHCJI€ C BOJIOPOAHBIM aKKyMYJIMPOBAHUEM SHEPTHUH.

2. MecTo qucunmiudbl B ctpykrype OOII 6akanaBpuara

JuciuiuiiHa  «JHeprocHadKeHue AaBTOHOMHBIX CHCTEM» BXOJWT B
BapUaTUBHYIO 4acThb LMKJIa npodeccuoHaIbHBIX JTUCLUIUIVH
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl TOJATOTOBKM OakaiaaBpoOB, MO MPOQUITIO
«ABTOMAaTU3MPOBAHHbIE DHEPrETUUYECKHE yCTaHOBKM» HampasieHus  13.03.03
JHepreTuyecKkoe MalIMHOCTPOCHHUE.

HucnuninHa 0a3upyercs Ha ClIeAyoIUX TUCIUIUIMHAX U npakTukax OOIl:

o «MHpopmalOHHBIE TEXHOJIOTUNY;
e «DNEKTPOTEXHUKA U IJIEKTPOHUKAY;

L «MCTOI[OJ'IOFI/IH, TCXHUYCCKHUEC HU3MCPCHHUS M YIIPABJICHHUC IIpoHcCCaMU B
9HCPI'CTUKCE.

3. IlepeueHn MIaHUPYEMbIX Pe3yJibTATOB 00y4YeHMs MO JUCHUILIUHE
(Moxy110), COOTHECEHHBbIE C IJIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS

0o0pa3oBaTeIbHOM NMPOrPaMMbI

B pesynapraTe OCBOEHHS JOUCHUIUIMHBL (MOAyJsl) y oOOydarouiuxcs
bopMHpYIOTCS  CIEAYIOUME KOMIIETEHIIMM M JOJDKHBI ObITh  JIOCTUTHYTHI
CIIeIyIOLIME PE3yJIbTaThl OOy4YEeHHsI Kak 3Tan (OPMHUPOBAHUSI COOTBETCTBYIOLIUX
KOMIIETECHIIUM:
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Kon
KOMIIETECHIIUH

B pesyabTare
OCBOEHMS
o0pa3oBaTebHOI
NMPorpaMmbl
o0yyarommicst
JAO0JIZKEeH 00J121aTh

IlepeyeHb IIAaHUPYEMBIX pPe3yJbTATOB
0o0y4eHHUs 10 AMCHMILJIMHE

I1K-3

CrnocoOHOCTB
BHOCHUTbH
TIPEIIOKCHUS B
IPOrpaMMy I10

HEProcOEPEKEHUIO.

3HaTh: METOABI MPOBEACHHS HH(POPMAITMOHHOTO
IIOKCKA 110 IIpo0sIeMaM 3JIeKTPOXUMHUYECKOH 1
BOJIOPOJIHOM SHEPrETUKH, a TAKXKE METOJAM U
MHCTPYMEHTAM JUIsl HCCIIEIOBAaHUS X
XapaKTEPUCTHUK; OCHOBHBIE AJIEMEHTHI
TEXHOJIOTHI BOJOPOJHOM U IEKTPOXUMHUYECKOU
SHEPreTHKHU, UX OCHOBHBIE XapaKTEPUCTUKH U
CIEUAJIBHYI0 TEPMUHOJIOTHUIO.

YMeTh: 0CyIIECTBIATh NOJ00P 000PY10BaHUS
JUIsl pELIEHUs 3a/1a4 aBTOHOMHOTI'O
HHEProCHA0XKEHHUS; TPOBOAUTH SKOHOMHUYECKYIO
OLICHKY ITIPMMEHEHHUS TOTO UJIM MHOT'O CXEMHOT'O
pelIeHus Ui pelieHus 3aja4 aBTOHOMHOT'O
AHEProCHA0KCHUS; BHIOMPATh (PU3HKO-
XUMHUYECKUE METO/Ibl U MHCTPYMEHTHI JJIs
HCCIJIEIOBAHMSI 2JIEMEHTOB BOJAOPOJHBIX U
ANEKTPOXUMUYECKUX TEXHOJIOTHI.

Baapers: TepmuHosiorueit B odnactu
aBTOHOMHBIX MCTOYHHMKOB SHEPIUH,
ANEKTPOXUMHUYECKON U BOAOPOJIHON YHEPTETUKH;
uHpopMalrel 0 TEXHUUECKUX apameTpax
000pyA0BaHNs IPUMEHUTENBHO K TEXHOIOTHSIM
BO300HOBIISIEMBIX HCTOYHHUKOB SHEPTUH, a TAKKE
ANEKTPOXUMHUYECKON U BOAOPOJIHON IHEPTETUKH;
HaBBIKaMU IIPUMEHEHUS NI0Jy4YEHHOU
MH(pOpMaLUU IPU POEKTUPOBAHUH CUCTEM
aBTOHOMHOW SHEPreTHKH.

Paznensr

4. CTpyKTYypa U cofiepKaHue TUCHUIIIMHBI

JUCITUITIINHBI ((3HepFOCH36)KeHI/Ie ABTOHOMHBIX CHCTEM)»

U3y4yaloTcd Ha TpeTheM Kypce B mecTtom cemectpe. OOmas TpyIoeMKOCTb

HN3Yy4YCHUS  OUCHUIIIIMHBI

COCTaBJISICT

6 3avernbix enuHun (216 4acos).

Aynutopssie yacel — 108, B Tom umncne nexkuuun 36, mpakTUuecKue 3aHATHS — 72

yaca, caMoCTosTeIbHas noaroroska — 108 gacos.
dopMa KOHTPOJIS: IK3aMeH (ILIECTOU CEMECTD).




CTpyKTypa U coAep’KaHue TUCUUILTMHBI « JHEProcHadKeHne aBTOHOMHBIX
cucrem» orpaxkensl B [Ipunoxenuu 1.

Conep:xkanue pasgesnoB nucunminnel. Hlecroit cemecTp

Tema 1. BBenenue. xapakTepucTuka npeIMeTa Kypca; MOHATUE YIPaBICHUS
CUCTEMOM TEIUIO- U 3JEKTPOCHAOKEHUS IPOMBIIIIEHHOTO MPEANPUITHS C  YUYETOM
MHOTHX ()aKTOPOB OT Pa3IUYHBIX T'€HEPUPYIOIIUX UCTOYHUKOB C MUHUMAJIbHBIMU
3aTpaTaMu C 1ebI0 00ECIIEYeHHS HaJIeKHOTO U CTAOUIILHOTO MPOU3BOJACTBEHHOIO
npoiiecca.

Tema 2. CHaOxeHue 00bEKTOB KOMIUIEKCAMH TeEIIOBOM M
3JIeKTpHUYecKoii sHeprun. CucreMa 3JIeKTPOCHAOKEHHS KaK OOBEKT YIpPaBIICHUS.
BriOop palmoHadbHBIX CXEM TEIUIO- U AJEKTPOCHAOKEHUS MPOMIIPEANPUITUH.
KomriekcHble  BOMPOCHI  SHEPrOCHAOKEHUS MPOMBIIIJIEHHBIX  MPEANPUSTUH.
Bri0op snepronocureneid. Pazmenienue npomeiiuieHHOCTH. KoMOMHMpOBaHUE KaK
BHYTPH ITPOMBIIICHHOCTH, TaK 1 COBMECTHO, MMPOMBIIIJICHHOCTH U SHEPTETUKH.

Tema 3. 3agauMm mMOCTPOEHHMS ABTOHOMHBIX JHEPreTHYECKHX CHCTEM.
3amaun oOwIEel palMoHaNIM3alMi SHEpreTHYeckoro xossaicrea. llepeBog Ha
LEHTPaJIN30BaHHOE TEIUIOCHA0XKeHHe OT mnpombinuieHHoW TOL[ Bcex wumm
OOJBIIMHCTBA TEXHOJIOTMUYECKUX, CHUJIOBBIX M OTONMUTEIbHO-BEHTUJISIIUMOHHBIX
IPOLECCOB OOBENUHAET B EAMHBIA HHEPreTHUUECKUN KOMILJIEKC IPOU3BOJICTBO
JIEKTPO3HEPTMH M Tewa W norpebieHue Temia. lleHTpanu3oBaHHOE
TEIJIOCHAOKEHNE NPEANPUATANA pa3BUBAETCs Ha 0a3e KaK MPOMBIIUICHHbBIX, TaK U
parionnbix TOIl. Pacnonmoxxenue npombinuieHHbIXx TOLl B mpenemax nenctBus
PalOHHBIX JIEKTPOIHEPTETUYECKUX CUCTEM.

Tema 4. Temnodukanusi, pacnpeneneHde mnapa u  ropsiuei
X03siicTBeHHOM Boabl: OmpeneneHue pacxoja TeIwia, €ro MnapaMeTpoB U
XapaKTEePHBIX PEXKUMOB TEIJIOCHAOKEHUsI OTAENbHBIX TIPyHH MNOTPEOUTENEH.
Onpenenenue XxapakTepa BO3MOKHOTO —MCIIOJIB30BAHMS TEIIa BTOPUYHBIX
HPHEPropecypcoB MW BBHIOOP PpALMOHAIBHBIX CXEM 3TOr0  HMCHOJIb30BaHUS.
Onpenenenue napaMmeTpoB TEIUIOHOCUTENEH, TEIUIOBOM HArpy3KM M peXuma
OTIYCKa TeIJIa OT NpoMblieHHoN TOLL.

Tema S. HanpaBiieHUs1 MCIOJIB30BAHUA BTOPHUYHBLIX JHEPropecypcos:
O6miass Metonauka omnpeaeneHuss 3(PGEeKTUBHOCTH MCMOJb30BAHUS BTOPUYHBIX
sHepropecypcoB. ['oproune raspl, MOJIy4aeMble B MHUPOTEHETUUYECKUX MPOIeccax
nepepaboTku TOTuMB.  ['opsuMe raspl, TMOJydaeMble TJIABHBIM 0O0pa3oM Mpu
TEPMHUUYECKON  00pabOTKE METauloOB M CHJIMKATOB  (OTXOJMSIINE  Ta3bl
MPOMBINUICHHBIX Tieuel). HuzkoTeMiiepaTypHble BTOPHUUHbBIE SHEPTOPECYPCHI.



Tema 6. Bbi0Oop mapamMeTpoB M pe:XKHUMBbI CHCTEM JHEPrOCHAOKEHUS:
DKOHOMUS TOTUTMBA B TETUIO(DUKAITMOHHBIX CUCTEMAX B 3aBHCHMOCTH OT BEJTMYUHBI
pPaCYETHBIX TeMIIepaTyp TOLI. OnTumMu3zanus pexuma paboTHI
ASHEProO0BEAMHEHHUS 110 PIECKTPUUECKON IHEPTUH.

Tema 7. OcHOBHBIE 3aKOHOMEPHOCTH paclpefejieHUus HArpy3KH.
JexkoMno3unus 3aaud ONTUMAJIBHOTO paclpenesieHus Harpy3ku. HMepapxus B
MPOCTPAHCTBE, BO  BPEMEHM, CHUTyaTuBHas  uepapxus.  OnNTUMaIbHOE
pacrpeieieHre Harpy3Ku Mo IMPOU3BOJCTBY AJIEKTPUUECKON M TEMJIOBOM 3HEPTUH
MEXKy AIEKTPUUECKUMU CTAHIUSMHU — ONTHUMU3AIUS HA YPOBHE SHEPTrOCUCTEMBI.
OntumanbHOE paclpeelieHue Harpy3kd IO TPOU3BOACTBY SJIEKTPUUYECKOU U
TEIUIOBOM SHEPrHUM MEXKJY arperaramMyd CTaHOWMUM — BHYTPUCTAHUMOHHAS
ONTUMM3ALHA.

Tema 8. JHeprocHadOxkeHHe AaBTOHOMHBIX O0BEKTOB Ha OCHOBE
TEXHOJOTMH TBEPAOOKCHIAHBIX TOIUIMBHBIX 3JJeMeHTOB. (Xembl Tero-
AIIEKTPOCHA0KEHUS aBTOHOMHOT'O OOBEKTa C MCIOJb30BaHUEM Ta30BOr0 KOTJa U
TBEPJOOKCHIHOTO TOIUTMBHOTO 3JIeMEHTAa. ['padMku Harpy3Kud B 3aBUCUMOCTH OT
BPEMEHU I0Jia U KJIMMATHYECKUX YCIOBUN peruona. OCOOEHHOCTH MCTOIb30BaHUS
MPUBO3HOTO WM MOJYy4aeMOro Ha MECTe MOTpeOJICHHs ra3a.

Tema 9. ABTOHOMHBIC JJICKTPOCTAHUMH HA OPraHUYeCKOM TOILIMBE,
ABTOHOMHBIE 3JEKTPOCTAHIIMM U CUCTEMBbI TEIJIOCHAOKEHHS Ha OCHOBE
DHEPrOyCTAHOBOK,  HCIIOJB3YIOIIUX  OPraHUYECKOE  TOIUIMBO:  JU3CIIBHBIE,
OCH3MHOBBIE, T'a30TypOUHHBIE, Ta30/JU3EJbHBIC, Ta30MOPIIHEBbIE, MapOra3oOBbIE.
CxeMmbl 3HeprocHaOxeHusi. CpaBHUTENbHBIE XapaKTEPUCTUKU. DKOHOMHUYECKHIM
aCIIeKT.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

MeTtonuka npenogaBaHusl JUCHUIUIMHBI « JHEProcHA0KeHHue aBTOHOMHBIX
CHCTEM» U peanu3alys KOMIETEHTHOCTHOTO MOAX0/1a B U3JIOKEHUU U BOCIIPUSTUU
Marepuajia NpeaycMaTpUBaeT UCIIOJIb30BAHUE  CIEAYIOIIMX AaKTHUBHBIX U
WHTEPAKTUBHBIX (POPM TMPOBEACHUS TPYMNIOBBIX, UHAUBUAYATbHBIX, ayJIUTOPHBIX
3aHITHI B COYETAHWUU C BHEAYJIUTOPHOW pabOTON ¢ 1enblo (HOPMUPOBAHHS U
pa3BUTHS MPOo(dHeCcCUOHATBHBIX HABBIKOB 00YYaIOIINXCSI:

— MOJTOTOBKA K BBHITIOJIHEHUIO MPAKTUYECKUX PabOT B ayIUTOPHUAX By3a U Ha
MOIIHOCTSIX TPEANPUATUI-TAPTHEPOB,;

— 3almMTa W WHIMBUAYAJIBbHOE OOCYXJEHHUE BBIMOJHIEMBIX ATaIloOB
PacUeTHOTO 3aJaHUS;

— OpraHu3anys U NPOBEICHUE TEKYILIETO KOHTPOJISI 3HAHUW CTYJIEHTOB B
dbopme OTaHKOBOT'O TECTUPOBAHUS,

— WCTOJb30BaHUE HMHTEPAKTUBHBIX (DOPM TEKYIEro KOHTpoJsi B (opme
ayAUTOPHOTO TECTUPOBAHMUSI.



VYienbHbIE BeC 3aHATUH, MNPOBOJAMMBIX B HHTEPAKTUBHBIX (opmax,
OTIpEJICICH TJIABHOW IIEJIbI0 00pPa30BaTENbHOW TMPOTPAMMBI, OCOOCHHOCTBHIO
KOHTHHTEHTa OOYYaIOIIMXCA U COJACPKAHUEM IUCITUIUIMHBI « JHEProcHadKeHue
ABTOHOMHBIX CHCTEM) U B 1[E€JIOM MO JUCHUIUIMHE cocTaBisieT 50% ayauTopHBIX
3aHATHN. 3aHATHS MPAKTUYECKOTr0 THMA COCTAaBISIOT 66,7% oT o0beMa
ayJIUTOPHBIX 3aHATUH.

N3yuenne IUCHUIUIMHBI OPUEHTUPOBAHO HA MPUMEHEHUE TEXHOJIOTUN
KOHTPOJIMPYEMON CaMOCTOSITEIbHON pabOThl U MPOEKTHOTO 00yueHus. B pamkax
KOHTPOJUPYEMON CaMOCTOATEILHON paOdOTHI MNIAHUPYETCS BBIMTOTHCHUE U 3aIUTa
WHJMBUAYAJIbHBIX 33JaHUA 1O OCHOBHBIM TeMaM JAHWCIUIUIMHBI, 3aJaHue s
KypCOBOI'O IIPOEKTa MPEANOJaraeT CaMOCTOATEIbHYIO pa3paboTKy
GyHKIMOHAIBHO 3aKOHYEHHOTO MUKPOIIPOIIECCOPHOTO YCTPOMCTBA YIIPABICHUS.
s mpoBeeHns ayJMTOPHBIX 3aHATUNA UCHOJIb3YETCS:

® [IpU YTECHUHU JICKIIUH — KOMITBIOTEPHASI U POCKIIMOHHAS TEXHUKA;
® pU TPOBEACHUU TMPAKTUYECKUX M  JAOOPATOPHBIX  3aHITUH  —
WHTEpPAaKTUBHAS JIOCKA, MAKET MPHUKIAJHBIX MPOrpaMM MOJEIUPOBAHUS

ANEKTPOHHBIX cxeM Multisim, pacuerHslii maker Matlab; mporpammuas
cpena uHkeHepHoro npoektupoBanns LADVIEW

6. OueHovHbIe CpeCcTBA /51 TEKYLIEro KOHTPOJISA yCIeBaeMOCTH,
MPOMeKYTOUYHOI aTTeCcTAMHU [0 UTOTaM OCBOEHUS JUCHUILIMHBI U
yueOHO-MeToAnuYecKoe odecneyeHue caMoCTOATEIbHOI padoThl CTYIeHTOB

B mponecce oOyueHUsT HUCHOIB3YIOTCS CIEAYIOIIME OILEHOYHBIE (POpPMBI
CaMOCTOATENLHON paboThl CTyIeHTOB. OLIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEXKYTOUYHBIX aTTECTAIMH, BBITIOJIHEHUE KypCOBOM pabOThI IO
WHIUBUYyAIbHOMY 3aJJaHUIO0 JIJIST KaKJOTrO OOYYaroIIerocss B COOTBETCTBUHU C
TeMaMU:

e DddeKkTuBHBIE CIIOCOOBI CHUKEHUS TOTEPh B SHEPTOYCTAaHOBKAX.

e [IpakTuka UCTIOIBL30BaHUSI BTOPUUYHBIX SHEPTOPECYPCOB.

e lcmonp3oBaHrWe Temiaa OTXOMANIMX Ta30B  TEIUIOTCHEPUPYOIINX
YCTaHOBOK.

e VYTunuzanus MOJAOTPETOM BOJBI, BO3AyXa M KOHJEHCaTa B CHCTEMax
OXJIXKICHUS.

e VYTunuzanus Teria KaHaJu3allMOHHBIX CTOKOB.

3amaHue Ui BBINIOJIHEHHMSI KYpPCOBOM pabOThl BBIOMpAETCS CTYIEHTOM
CaMOCTOSITEIbHO B 3aBUCUMOCTH OT XapakTepa €ro OCHOBHOW paboOThl WM
HAyYHbBIX HHTEPECOB U YTBEPKIAETCS MIPENO1ABATEIIEM.



KypcoBasi paGota Bkito4aeT B ceOsi: TUTYJIbHBIM JIMCT; UCXOJIHBIE JAHHBIE,
BBEJICHHE, OOOCHOBAaHHWE AaKTYaJbHOCTH TEMbI, OCHOBHYIO (PacUeTHYI0) 4YacTh;
BBIBO/IBI; OMOIHOrpadMueCKuil CIIMCOK; IPUIIOKEHHS (€CITH HEOOXOIMMO).

Texct kypcoBoit paboter — (12—-15 c¢.) mpencraBisercs Ha OyMaKHOM
Hocutene ¢gopmara A-4. Tesucwl mokinama — (1-2 c¢.) pasMmemaroTcs Ha CalTe

Kadeapsl.
OICHOYHBIE CpENCTBA TEKYMIETO KOHTPOJS YCIIEBAEMOCTH BKIHOYAIOT

KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B popMe OJIaHKOBOTO U (UJIM) KOMIIBIOTEPHOTO
TECTUPOBAHUS, JUIsi KOHTPOJISI OCBOCHHS pa3lejioB JTUCHUIUIMHBI. OOpasiibl
TECTOBBIX 3aJlaHWW, KOHTPOJBHBIX BOMPOCOB M 3aJaHUil [JIi MPOBEICHUS
TEKYILEro KOHTPOJIs, TPUBEACHBI B MPUIIOKEHUSX.

6.1. ®@oHa OLEHOYHBIX CPEACTB /Jisi NPOBeJeHHs] NPOMEKYTOYHOM
arrecTaluy 00y4arIIUXCH M0 JUCHUILIMHE (MOXYJIIO).

6.1.1. IlepeyeHb KOMIIETEHUMI ¢ YKA3aHUEM ITaNoB uxX GopMUPOBAHUS
B IpoLecce 0CBOeHHs 00pa30BaTeJIbHOM MPOrPpaMMBbl.

B pesynbrate ocBOCHHUS TUCHUILTAHBI (MOAYJIs) (OPMUPYIOTCS CIEAYIOIINE

KOMITETECHIIUHU:
Kon B pe3yJabTarte ocBoeHHs 00pa30BaTeJIbHOM POrPaMMBbI
KOMIIeTeHIUH 00y4arIIuiics 10/KeH 00,121aTh
I1K-3 CrocoOHOCTh BHOCUTH NIPEAJIOKEHHS B IPOrPaMMYy 1O
HHEProcOEPEIKEHUIO.

B npomecce ocBoeHuss = 00pa3oBaTENbHOM — MPOrpaMMbl  JaHHbBIE
KOMIIETEHIIUH, B TOM YHCJIE UX OTAEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MTOITAITHO
B XOJI¢ OCBOEHHUS TUCIHUIUIMH (MOIyJiei), MPaKTUK B COOTBETCTBUHM C YUYEOHBIM
IJIAaHOM U KaJICHJIAPHBIM rpaukoM y4eOHOTO IpolLiecc




6.1.2. Onucanue nokasaresjieil 1 KpuTeprueB OLEHUBAHUS KOMIIeTEHIUIA,

(opMupyeMBbIX 10 UTOTaM OCBOCHHUS TUCIHHUILINHBI (MOAYJIs1), ONMCAHUE IIKAJ

OICHUBAaHUA

IToka3arenem OLICHUBAHU KOMHCTCHHI/Iﬁ Ha Pa3JIMYHBIX JTallax HnX

(I)OpMI/IpOBaHI/IH ABJIACTCA JOCTHUKCHHUC O6y‘-IaIOH_II/IMI/IC$I IIAHUPYCMBIX
pe3yJIbTaTOB OOYYEHUS 10 JUCIUTIIMHE (MOTYIIIO).
Kpurtepuu ouenuBanus
Ouenka Ouenka o
Ioka3aTens «HeYJIOBJIETBOPUTEJ | «yJAOBJIETBOPUTE OueHKa «XOpoIIo» HeHKa
bHO» WJIH JILHO» WJIH WJIY NOBbIIIEHHbII COTIHARO MIH
N BBICOKHIi ypOBeHb
OTCYTCTBHE HH3KO# YpOBEHb YPOBEHb 0CBOEHUSI OCBOGHIS
chopMUpPOBaAHHOCTH OCBOEHHSI KOMIIETEeHIIU U
KOMIEeTeHI[UH KOMIEeTeHI[UH KOMueTeHmH
IK — 3. CtocoGHOCTh BHOCHTH MPE/TIOKEHUSI B IPOrPAMMY 0 SHEProCOEPEIKSHUIO
3HATB: METOJIBI OOyuarommics OOyuaronmiics OOGyuarouuiics OO0yuatomruiics
MPOBEICHUS JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
nH()OPMALIMOHHOTO MIOJTHOE OTCYTCTBHUE HETOoJIHOE YaCTHYHOE TMIOJIHOE
MIOUCKa MO WJIN HEJI0CTaTOYHOE COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
npobiiemam COOTBETCTBHUE CIIETY FOLITHX CIIETYFOLIMX 3HAHHNA: CIIETYFOLIIX
JNEKTPOXUMHUYECKON | CIIEAYIOLIMX 3HAHUN: | 3HAHUIA: METOJBI | METOJIbI 00ECIICUCHUS 3HAHUIN: METO/IbI
1 BOJIOPOJHOMH MeTobl o0ecrieueHnst | oOecrieueHus OecriepeboitHON obecrieueHus
SHEPIreTHKH, a Takke | OecriepeOorHOM OecriepeOoHOH paboTHI, PaBUIBHOM OecriepeboitHON
MeToJaM U paboTh, MPaBUIILHON | PaboTHI, IKCILTyaTall}H, paboThl,
HMHCTPYMEHTaM ISt IKCILUTyaTallH, 1 MPaBUIILHOMN peMoHTa U MPaBUIBHOM
UCCIIEJOBAHMS X MOJICpHU3ALINU 9KCILTyaTal}H, MOJICPHU3AINT IKCILTyaTal|y,
XapaKTePUCTHK; 9HEPreTUYECKOTrO peMoHTa U 9HEPreTUYECKOTO, peMoHTa U
OCHOBHBIE JIEMEHTBI | TEIUIOTEXHUYECKOTO | MOJIEPHHU3AILNH TEIUIOTEXHUYECKOTO U | MOJIEpHHU3AI[HH
TEXHOJIOTUH u 9HEPreTUYECKOro, | TEIUIOTEXHOJIOTHYECKO | DHEPreTHYECKOTo
BOJIOPOJIHOH U TEIJIOTEXHOJIOTHYECK | TEIUIOTEXHUYECKO | ro 000pyI0BaHHMs, HO TETIOTEXHUYECKOT
EKTPOXMUMHUYECKON | Oro 060pyI0BaHHS. ro 000py/I0BaHHs. | JOMYCKAIOTCS ou
JHEPreTUKH, UX Homyckatorcst HE3HAYHTEIIbHbIC TETUIOTEXHOJIOTHYE
OCHOBHbBIE 3HAYUTEIIbHBIE OIIMOKH, HETOYHOCTH, | CKOTO
XapaKTEPUCTUKHU U OLIHOKH, 3aTpyIHEHHS PU 0bopynoBaHusL.
CHeIUATbHY O MIPOSIBISIETCSI AHAJTMTUYECKHUX
TEPMHHOJIOTHIO. HEJIOCTATOYHOCTh | OMEpalusX.
3HAHUM, 110 pAAY
rokazatTeeH,
oOy4Jaromuics
UCIIBITHIBACT
3HAYUTEJIbHBIE
3aTpyIHEHUs PU
OTIEPUPOBAHHU
3HAHHUSAMH [IPU UX
TepeHoce Ha
HOBBIE CUTYAI[HH.
Ymern: OO0yyarommiicst He OO0yuarommiics OOGyuaronuiicst OOGyuatouiics
OCYIIECTBIISITh yMeeT Win B JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
noabop HEJIOCTaTOYHOM HETOoJIHOE YaCTHYHOE MOJIHOE
o0opynoBaHus A1 CTETICHN YMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
pelieHust 3a1a4 OCYIIECTBIIATH CIIETY FOLITHX CIIE/TYFOIIMX YMEHUIA: CIIE Y FOILIX
ABTOHOMHOTO noa0op YMCHUIA: obecrieunBarTh YMEHHIA:
9HEProcHa0KEHHUS; obopyznoBaHus ISt IIPOBOANTD GecniepeboiiHyI0 UCTIONIb30BATh




MPOBOAUTH pereHus 3a1a4y 9KOHOMHYECKYIO | paboTy, IpaBHIbHYIO NIPUKIIAIHOE
9KOHOMHUYECKYIO ABTOHOMHOTO OLICHKY 9KCILTyaTalHIo, POrpaMMHOE
OLICHKY MPUMEHEHHs | DHEProCHAOXKEHUS; MIPUMEHEHHUS TOTO | PEMOHT U obecrieueHue s
TOTO WJIM HHOTO IIPOBOANTH WJIN HHOTO MOJICPHU3ALIHIO pacdera
CXEMHOTO PEIICHHS 9KOHOMHYECKYIO CXEMHOTO 9HEPreTHYECKOTO apaMeTpoB U
JUTS 337124 OLIEHKY NIPUMEHEHUs | PEIICHUS [UIs 00opynoBaHus, BBIOOPA YCTPOHCTB
ABTOHOMHOTO TOTO VI HHOTO pemeHus 3aga4d CpencTB NEKTPOTEXHUIECK
9HEPrOCHA0KEHHS; CXEMHOTO PELICHUS aBTOHOMHOTO aBTOMATH3aLUH U oro o0opyI0BaHM,
BBIOMpPATH (Pr3HKO- JUTSL peLIeHUS 3a71a4 9HEProCHAOKEHHS | 3aIUTHI, MIPUMEHEHHUS TOTO
XMMHYECKHE METOBI | aBTOHOMHOTO ; BEIOMpaTh AIIEKTPUUYECKHX U WJIN UHOTO
W MHCTPYMEHTHI JUIsl | DHEProCHAOXKEHUS; (bu3HKO- TEIJIOBBIX CEeTeH, CXEMHOTO pEeLIeHHS
UCCIIeJOBaHUS BBIOMpATh GPHU3MKO- XUMHUUYECKHE BO3JlyXOIPOBOJIOB U JUIsl 337124
JJIEMEHTOB XMMHUUYECKHE METOABI | METOIbI U ra30IpOBOJIOB. ABTOHOMHOTO
BOJIOPOJIHBIX U W MHCTPYMEHTHI JUIl | MHCTPYMEHTHI JUI1 | YMEHUsI OCBOCHBI, HO SHEProCHAOKEHNUS;
JNEKTPOXUMHUYUECKUX | HUCCIEJOBAHHMS HCCIIeIOBAHUS JIOITYCKaroTCs BBIOMpATh PHU3MKO-
TEXHOJIOTHH. JJIEMEHTOB 3JIEMEHTOB HE3HAYHUTEIbHbIC XMMHYECKHE
BOJIOPOAHBIX U BOJIOPOAHBIX U OIIMOKH, HETOYHOCTH, | METOJIBI U
UIEKTPOXUMHUUECKUX | 3JEKTPOXUMHYECK | 3aTPyIHEHUS MPU WHCTPYMEHTBHI IS
TEXHOJIOTHH. ux. AHATUTHYCCKUX HCCIIEJOBaHMS
oTeparmsx, mepeHoce JJIEMEHTOB
YMEHHH Ha HOBBIE, BOJIOPOJIHBIX U
HecTaHJapTHbIC NEKTPOXUMHUUECKH
CHUTYaI1H. X TEXHOJIOTHH.
Baaners OOyJatommiics He Obyuatommiics He | OOygaromuiics OO0yuaromuiics B
TEPMHHOJIOTHEH B BIAJICET WM B TIOJTHOCTBIO YaCTHYHO BIIaJEET MIOJTHOM 00BeMe
obnactu HEJIOCTaTOYHOH BIazeeT HaBBIKAMH BJIaficeT HaBBIKAaMHU
ABTOHOMHBIX CTCIICHHU BJIAJICET: HaBBIKAMHA MIPUMCEHEHHS MIPUMCHEHHS
HMCTOYHUKOB TEPMUHOJIOTUEH B IIPUMEHEHHUS [I0JIy4E€HHOHI [I0JIy4E€HHOHI
SHEpruy, obmnactu MIOJTyYeHHOM nHdopmanuu npu nHdopmanuu npu
ANIEKTPOXUMHYECKOH | aBTOHOMHBIX nH}oOpMaLUK IPU | TPOSKTUPOBAHUU MPOEKTUPOBAHUHU
Y BOJIOPOJIHOM HCTOYHHKOB MPOCKTUPOBAHNH | aBTOHOMHBIX aBTOHOMHBIX
OHEPreTUKH; HHPOPM | SHEpruy, ABTOHOMHBIX WCTOYHHKOB SHEPTUH, HCTOYHHKOB
anueit o ANEKTPOXUMHUUYECKOH | MCTOYHUKOB NIEKTPOXUMHYECKOI U | SHEpruw,
TEXHUYECKUX 1 BOJOPOJHOM SHEPTHH, BOJIOPO/IHOM MEKTPOXUMHUIECKO
napameTpax SHEPreTUKH; IEKTPOXUMHUUECK | HEPTEeTHKH; i ¥ BOIOpPOTHOM
00opynoBaHus nHdopmanuei o Olf ¥ BOJOPOHOH | mHpOpMAaIHei o SHEPreTHKH;
MPUMEHHUTENIHHO K TEXHHUYECKUX SHEPreTHKH; TEXHUYECKNX nadopmanuei o
TEXHOJIOTHSIM napameTpax nHdopmanuei o napameTpax TEXHUYECKUX
BO300OHOBIISIEMBIX o0OopyznoBaHus TEXHUIECKUX o0opyznoBaHus napaMeTpax
HCTOYHHKOB MPUMEHUTENBHO K napaMeTpax MPUMEHUTENBHO K obopynoBaHust
OHEPTHH, a TAKKE TEXHOJIOTHSIM 00opyioBaHus TEXHOJIOTHSIM MPUMEHUTENBHO K
AIIEKTPOXUMHUYECKOI | BO30OOHOBIISIEMBIX NPUMEHHUTENHHO K | BO30OHOBIISIEMBIX TEXHOJIOTHSIM
Y BOJIOPOJIHOM HCTOYHHKOB TEXHOJIOTHSIM MCTOYHHMKOB SHEPTUH, & | BO30OHOBIISIEMBIX
OHEPreTUKH; 9HEPTHH, a TAKIKE BO30OHOBJISIEMBIX | TaKXke HCTOYHHKOB
HaBbIKAMHU IEKTPOXUMHUUYECKON | MCTOYHUKOB IIEKTPOXUMHYECKON U | SHEPTHH, a TAKXKE
MPUMEHEHHUS 1 BOJIOPOJTHOM SHEPTHH, a TAKKE | BOJOPOTHOM IIEKTPOXUMHUIECKO
MOJTy4YeHHOU SHEPreTHKH; UIEKTPOXUMHUUECK | 3HEPTeTHKH; HABBIKAMHU | I M BOJOPOJIHOM
uH(OopManuy npu HaBbIKAMHU Olf ¥ BOJJOPOTHOH | IPUMEHEHUS SHEPreTHKH;
MPOEKTUPOBAHUN MIPUMEHEHHS SHEPreTHKHY; MOJTy4YeHHON HaBbIKAMHU
CHCTEM aBTOHOMHOW | TIOJ[ydeHHOH HaBBIKAMHA nH(opManuu npu MIPUMEHEHHS
OHEPreTHKHU. nHpopmanuu npu [IPUMEHEHHS MPOEKTUPOBAHUU MOJTy4YeHHOU
MIPOEKTUPOBAHHH MOy 4EeHHOM CHCTEM aBTOHOMHOM nHdopmanuu npu
CUCTEM aBTOHOMHOW | MH(GOPMAIMK IPH | SHEPTETHUKH. MPOEKTUPOBAHUU
9HEPreTHUKHU. MIPOCKTUPOBAHHH cucTeM
CHCTEM aBTOHOMHOM
ABTOHOMHOI OHEPIEeTHKHU.
SHEPTeTUKH.




®opMa IPOMEKYTOYHOM ATTECTAUM - IK3AMEH.

[TpomexxyTouHas arrectamnusi O0yJarommxcs B GopMe dK3aMeHa IMPOBOUTCS
M0 pe3yJibTaTaM BBITOJHEHHS BCEX BUIOB y4eOHOUW pabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOW AWCIUIUIMHE (MOJIYJIO), TIPU 3TOM YUYUTBHIBAIOTCS
pe3yJIbTaThl TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH B TedeHUe cemectpa. OlneHka
CTENIEHU JTOCTHXKEHHSI O0YUYaloIMMHUCS TUIAHUPYEMBIX pPEe3yJbTaTOB OO0yuYEHHUS IO
JUCHUIUIMHE (MOJYJII0) TMPOBOJIUTCSA IMpenojaBaTesieM, BEIyIIUM 3aHSATUS TI0
TUCUUIUIMHE  (MOAYJI0)  METOJIOM  3KCHepTHOM  omeHku. [lo  uToram
MPOMEKYTOUYHOM aTTECTAMU MO IUCHUIUIMHE (MOMIYJI0) BBICTABISIETCA OLICHKA
«OTJIIMYHOY, «XOPOIIO», «YIOBJIETBOPUTEIILHO» U «HEYAOBICTBOPUTEIBLHO.

K mpomexytouHoil arrecrauiMu  JAOMYCKAKOTCS  TOJBKO  CTYJCHTBHI,
BBINIOJIHUBIIIME BCE€ BHJBl Yy4eOHOM paboOThl, NPEIyCMOTPEHHbIE paboueit
IPOrpaMMON  TUCLMUIUIUHBL  «MHKpPOIIPOLECCOPHAs TEXHUMKAa B  CHUCTEMAax
YIPABJICHUS] CUJIOBBIM O0OpyJI0BaHUEM» (IMIPOILIM MPOMEXKYTOUHBIH KOHTPOJIb,
BBITIOJIHWJIM BECh O0OBEM 3aJlaHUil HAa CEMUHAPCKUX 3aHATUSIX, BBICTYINUIH C
JTOKJIa/I0M Ha CEMHUHAPCKOM 3aHSITHH )

HIxajaa oneHNBaHUA Onucanue

BoinonHeHnsl Bce BHbI Yy4eOHOI paboOThI, NpeaycCMOTpPEHHbBIE
yueOHbIM IU1aHOM. CTYIeHT JAEeMOHCTPUPYET COOTBETCTBUE
3HAaHUM, YyMEHHWH, HaBBIKOB MpPHUBEIEHHBIM B  TalOIMLAx
Hokaszarenei,  omepupyer  NPUOOPETEHHBIMM  3HAHMSIMHU,
OT1iuyHO YMEHUSAMH, HaBBIKAMM, [PUMEHSAET MX B  CUTyalusx
MOBBIIIEHHON CJOXKHOCTH. [Ipym 3TOM MOTyT OBITH JOMYIIEHBI
HE3HAYUTENIbHbIE OLIMOKM, HETOYHOCTH, 3aTPyAHEHUS INpu
AQHAJIMTUYECKUX OIEepalnsaX, NEpPeHOCce 3HAaHUM W yYMEHUH Ha
HOBBIE, HECTAHIAPTHBIE CUTYallUH.

CTyAeHT MOKa3bIBaeT JIOCTATOYHBI YPOBEHb TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHUM, CBOOOJIHO OINEPHUPYET KaTeropuaibHbIM
Xopo1io armapaToM. YMeeT aHaIM3UPOBaTh MPAKTUYECKUE CUTYallUH, HO
JIOTTYCKaeT HEKOTOphIe MOrpemHocTi. OTBET NOCTPOEH JOTHYHO,
MaTrepHuall U3j1araeTcs rpaMoTHO.

CTYHeHT IIOKAa3bIBA€T 3HAHUE OCHOBHOI'O JICKIIMOHHOI'O H
IIPAaKTHUYECKOr0 Marepuana. B oTBeTe He Bcerna NpuCyTCTBYET
Y 10BJIIETBOPUTEIIBHO

JIOTUKa H3JI0XCHU. CTyI[eHT HCIBITBIBACT 3aTPYAHCHUA IIpU

MMPUBCACHUU MTPAKTUYCCKUX ITPUMCPOB.

He BbimonHeH onuH win Oosiee BUIOB Yy4eOHOH paboTHI,
HeynoBneTBOPUTENIBHO | peayCMOTPEHHBIX yueOHBIM MIaHOM. CTyIeHT JEMOHCTPUPYET
HEMOJHOe  COOTBETCTBME  3HAHUM,  yMEHHUI,  HaBBIKOB
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NPUBEJCHHBIM B  TaOMuIax IOKa3arenel, JOIMyCKAITCs
3HAYUTENIbHbIE OIIMOKH, IPOSBISETCS OTCYTCTBUE 3HAHMUH,
YMEHUH, HaBBIKOB 110 PsAy IOKa3aTeled, CTYAEHT HUCIBIThIBACT
3HAQYUTEIIBHBIC 3aTPYyJHEHUS I[PU ONECPUPOBAHUM 3HAHUSAMU H
YMEHUSAMM IIPU UX IIEPEHOCE HA HOBBIE CUTYyALUU.

@oHABl OLIEHOYHBIX CPEACTB MPEACTABICHBl B MPHIOKEHUAX K paboueit
IIpOTrpaMMme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne JUCHUILTUHbI

OcHoBHas JuTEpaTypa

l. OcHoBbl  coBpemeHHOW 3Hepretukd. Tom 1. CoBpeMeHHas
TEIJIOPHEpreThKa [DIeKTpoHHBIM pecypc]: yueb. / Tpyxuuit AJ. [u ap.]. —
OnekTpoH. nadH. — Mocksa: M3narensckuii jom MOU, 2010. — 472 c. — Pexum
noctyna: https://e.lanbook.com/book/72255. — 3aru. ¢ skpana.

2. PozanoB [O.K., OcHOBBI coBpemMeHHOM J3Hepretukua. Tom 2.
CoBpemeHHas 3JIeKTpodIHepreTrka [ DnekTpoHHbIN pecypc]: yueb. / Pozanos HO.K.,
CrapmmmHoB B.A., CepeOpsinnukoB C.B.. — OnektpoH. gaH. — Mockaa:
N3parensckuit  nom MOU, 2010. — 632 c¢. — Pexum pocryna:

https://e.lanbook.com/book/72256. — 3ari. ¢ skpaHa.
IIporpamMmmHoe o0ecrieueHe U HHTEPHET-PeCYPChI:

WHuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOMWYCCKUE MaTepuaibl B
AJIIEKTPOHHOM BHJE, NpencraBiieHHble Ha caifte (http://lib.mami.ru/ebooks/)

o]

paznene «bubnuorekay.

oe}

WNHTepHeT-pecypchbl  BKIIOYAIOT YYEOHO-METOAMYECKUE MaTepuabl

o~

AJIEKTPOHHOM BHJE, mNpenactaBieHHble Ha caite (http://lib.mami.ru/ebooks/)

pasneine «bubnuorekay.

[Tone3nbie  ydyeOHO-MeTOAMYECKHE U WH(DOPMAIMOHHBIC MaTepUaIbI
MPEACTABJICHBI Ha camrax:
http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p page=3;
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-
promyshlennaya-teploenergetika

8. MarepuajibHO-TEXHUYECKOEe 0O0ecnevyeHne U CIUIIIHHbI

AyIuTopuM JJis TIPOBECHUSI 3aHATHM JIGKIITMOHHOTO U CEMUHAPCKOTO THUTIA,
NPaKTUYECKUX 3aHATUN, caMoCToATeNbHON paboTel. AB2402, AB2403, AB2414.
115280 r. Mockga, yi. ABTo3zaBojckas, 1. 16. KoMrmiekTsl MeOenu st yueOHOTO
npoiiecca.

AB2404. 115280 r. Mockga, yi. ABTo3aBojickas, 1. 16. KomriekTsl medenu
1151 yaeOHoro nporecca. [IpoekTop, nHTepakTUBHAS a0cka, [1K.

AB2406. 115280 r. Mockga, yi. ABTo3aBojickas, 1. 16. KomriekTsl medenu
JUTs1 y4eOHOTO TpoIiecca.
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Mapkepnas gocka. Hoytoyk.

JIaGopaTopHble YCTaHOBKH:

- «Omnpenenenre Ko3(p(UUKUEHTa TEIIOOTAAYH METOJOM PEryJIIPHOTO
peXUMay;

- «Onpenenenne kodpuIMEeHTa TEIIOOTAAYN MPU My3bIPHKOBOM KUIICHUH
KUJKOCTU Ha [IUITUHAPEY;

- «Omnpenenenue kodpuUIIMEeHTa TETUIONPOBOIHOCTH TBEPBIX TEJI METOIOM
HWIMHIPUYECKOTO CIIOS.

JlaGoparopHas ycraHoBka («Valtecy) «Mojenb CUCTEMBI OTOIUICHUS U
TEIUIOCHA0KEHUS UHAUBUIyAJIBHOTO JKUJIOTO JOMAy.

DJEMEHTHI TEIJIOIHEPTETUYECKOTO 000PYJOBAHUS U CUCTEM.

AB2415. 115280 r. Mockga, yi. ABTo3aBojickas, 1. 16. KomriekTsl Mebenu
U1 y4eOHOTO Ipolecca.

JlaGopaTopHbI€ YCTAaHOBKH:

- «Onpegenenue ko3PphuiieHTa TEMNEPaTyponpOBOHOCTH CTAIM METOJOM
PETYISIPHOTO PEXKUMAY;

- «Omnpegenenne Kod3(ppuueHTa TEmIONEepenayd NpPH BBIHYXKICHHOM
TEYEHUU )KUJIKOCTH B TpyOe (TpyOa B TpyOe)».

Komnuekr o0pa31oB TEXHUYECKUX CPEACTB U3MEPEHNN
TEIJIOTEXHOJIOTMYECKUX MTapaMeTpOB.

[Ipoekrop, mapkepHas gocka, I1K, sxpan

Mojienb mapoBoi KOTEJIbHOM YCTaHOBKM C MEXaHUUECKUM MIPUBOJIOM.

TennorexHuueckue cpecTBa U3MEPEHHs 111 y4eOHOTo Ipoliecca.

DJEeMEHTHI TeIIO3HEPTETUYECKOT0 000PYJOBAHUSI U CUCTEM.

Omneparnmonnas cucrema, Windows 7 (vu Huxe) — MicrosoftOpenLicense

JIunenzua Ne 61984214, 61984216, 61984217, 61984219, 61984213,
61984218, 61984215

Oducubie npunoxenus, Microsoft Office 2013 (wim Huxke) —
MicrosoftOpenLicense

JIntiensusa Ne 61984042

AntuBupycHoe I1O, KasperskyEndpointSecurity nns  Ousneca —
CrangapTHbIN

Jluyenzuu Ne 1752161117060156960164.

9. MeToan4eckne peKOMEHIAUNH IJISI CAMOCTOSATEILHOI padoThI CTYICHTOB

[To cnenuanbHOCTH MOXKHO PEKOMEHIOBATh CIEIYIONINE HAYYHBIE KYPHAIIBI
Ha aHTJIMACKOM fA3bIKE€ M MHTEpHET noptaisl: International Journal of Hydrogen
Energy, Journal of Power Sources, http://www.portalnano.ru/, 6a3sl AaHHBIX
3apyOEKHBIX HAYYHBIX KYPHAJIOB C HCMOJb30BaHueMm mnopTana. Cait llentpa
KOJUIEKTUBHOTO MOJIb30BAHUS «BomopomHas M DIEKTPOXMMHYECKHUE
texHosmorum» / Caiitr  Mexnaynaponnoro  Cummnosuyma  «Bomopomgnas u
AIEKTPOXUMUYECKUE TeXHoJmoTum» http://H3-symposium.ru/
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10. MeToauveckue peKOMEHAALMH VISl IPENnoaaBaTesist

[IpenoaBanue TUCHUITIMHBI 0a3UpyeTCsl HA KOMIIETEHTHOCTHOM, MIPAKTUKO-
OPHEHTUPOBAHHOM MOAXo0je. MeToauKa npenofgaBaHus AUCUUILUIMHBI HalpaBjieHa
Ha OpPTaHU3aIMI0 CUCTEMAaTHYECKON MIIaHOMEPHOH paboThl CTyJIEHTa B TEUCHHE
ceMecTpa He3aBUCMMO OT ¢opmbl ero oOyueHus. B cBsizu ¢ 3tuMm criemyer
0o0paTUTh BHUMaHHE Ha OCOOYIO0 3HAUYMMOCTh OPTaHM3aTOPCKON COCTaBISIOIICH
po(hecCHOHANBHOM JeSTENBHOCTH MPENO1aBaTeNsl.

OcHoBHas paboTa co CTyAeHTaMH OYHOW (OpMBI OOyUCHHS MPOBOAUTCS HA
ayJTUTOPHBIX JIEKIIUAX U JTAOOPATOPHBIX U MPAKTHUECKUX 3aHATUAX. JIEKIIMOHHBIN
Kypc  BKJIIOYAeT  YCTAaHOBOYHBIC,  MpOOJEMHbIE,  OO30pHBIC  JIEKIIHH.
WMHTepakKTUBHOCTH JIEKIIMOHHOTO Kypca 00ecreYrBaeTCs ONEPATUBHBIM OMPOCOM
WIM TECTUPOBaHHEM B KoHIe 3aHsATHs. [lIMpoko mpuMeHsIoTCS METOABI AHAalora,
cobecenoBanuil U AUCKyccuit B xoje Jekiuu. [Ipo6iemuoe odydenne 6a3upyercs
Ha MpuMepax KOHKPETHBIX MPEANPUSATHI.
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[Iporpamma coctaBiaeHa B cooTBercTBuU ¢ Tpeboanusimu GI'OC BO ¢ yuetom
pekomengauui  IIpOOII BO 1o wHanpasnenutro noxarotoBku  13.03.03
«OHEepreTuYecKoe MAaIIMHOCTPOCHUE» U MNpOPUI0  «ABTOMAaTU3UPOBAHHBIC
DHEPreTUUYECKUE YCTAHOBKM»

ABTOPBI
Cr. npenoiaBaress Kadeapsl

((HpOMI)IHIJIeHHaH TCIIOOHCPI'CTUKA) N.J1. CaBenbeB

[Iporpamma  oOcyxnena Ha  3acemanud  kadeapbl  «l[IpombinenHas
temnosHepreTukay. [Iporokon ot 30 aBrycra 2021 r. Ne 1

CorJiacoBaHo:

3aBenyromuii kadenpoit
«IIpombInIieHHAS TETIII0IHEPTCTHKA
K.T.H., IOLICHT JL.A. Mapromnn

PykoBoautens OOIT N.J1. CaBenbeB
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CTpyKTypa u coepkaHue JMCHMININHBI « JHEProcHa0KeHne ABTOHOMHBIX CHCTEeM»
110 HANIPABJICHHUIO MIOATOTOBKH

13.03.03 ABTOMAaTH3MPOBAaHHbIE JHEPreTHYECKHE YCTAHOBKHU
(0axanaBp)

Ipuiaoxenue 1

Paznen

Cemectp

Heneas
ceMecTpa

Buae! yueoHoii padoTsl,
BKJIIOYasl CAMOCTOAITEIbHYIO
padoTy CTyICHTOB, H
TPYAOEMKOCTh B Yacax

Buael camocTosTeILHOI padoThI ®opma
CTY/ICHTOB

aTreCcTalnumn

HIECTOM cemMecTp

J | II/C | Jb | CPC | KCP

K.P.

K.II.

PI'P

Pedepar

T 9 3

Tema 1

Beenenne. XapakTepUcTHKa NpeIMeTa Kypca; OHITHE
YIPaBJICHUS] CUCTEMOI! TEIJIO- U AJIEKTPOCHA0KEHHS

MPOMBIIUICHHOTO MPEANPHSATHS C YI€TOM MHOTUX (haKTOPOB OT

Ppas3IMYHbIX TCHEPUPYIOINX UCTOYHUKOB C MUHHUMAaJIbHBIMU
3aTpaTaMu C LECJIbIO obecreueHus HAJACXKHOI'o U CTaOUJILHOTO
IMPOM3BOACTBCHHOI'O ITPOLECCa.

CeMuHapckoe 3aHAITHE.

Omnpenenenns. Knaccudukamms 3HEproycTaHOBOK.
OHeproycTaHOBKH Ha OPTaHMYECKOM TOIUIHBE.
OHeproycTaHOBKH BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
OneKTpoxXUMHYeCcKHe YHeproycTaHoBku. Kinaccudukarus
ABTOHOMHBIX SHEPreTHYECKUX CUCTEM

CeMl/IHapCKOC 3aHATHE.

Knaccudukamnus notpedureneii. MecTo aBTOHOMHBIX

OHCPTCTUYCCKUX CUCTEM B DHCPIrOCUCTEME PETUOHA U CTPAHBI.

Tema 2

CHa0xenve 00beKTOB KOMILIEKCAMH TEMJIOBOH U
JneKkTpuYeckoii anepruu. Cucrema 3JIEeKTPOCHAOKEHHS KaK
00BEKT ynpaBieHus. BEIOOp pallMOHAIEHBIX CXEM TEIUIO- U
IEKTPOCHA0KEHHUS POMITpEeIIpUATHA. KOMIUIEKCHBIC
BOIIPOCHI YHEPTOCHAOKEHUS TPOMBIIIUICHHBIX TPEATIPUSITUN.
Br16op sHepronocureneii. Pa3menienrue mpoMBIIIIEHHOCTH.
KombuHupoBanue xak BHYTPH HPOMBIIIJICHHOCTH, TaK U
COBMECCTHO, l'IpOMBIH_UIeHHOCTI/I n BHCPFGTI/IKI/I
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CemuHapcKoe 3aHATHE.

Kputepuu BeI60Opa SHEPrOyCTAHOBKY IJIsl aBTOHOMHOTO
SHEProcHA0KEHNUS. DIEKTPOXUMHICCKIE
sHeproycraHoBku. Kiaccupukanus. AKKyMyJISITOpHbBIE
Oarapen.

CeMl/IHapCKOC 3aHATHE.

KoHTposeps! cornacoBaHus U yrpaBieHus. 3apsaHble
ycrpoiictBa. IHBepTOpHI.

Tema 3

3aauyn NOCTPOEHUS] ABTOHOMHBIX IHEPreTHYeCKHX CHCTeM.
3amaun o0l panroHaIH3auy YHEPTETHIECKOTO X03IHCTBA.
[lepeBox Ha EHTPaNN30BaHHOE TEMIIOCHAOKEHUE OT
npombinuieHHoN TOL Beex mitk GoNbIIMHCTBA
TEXHOJIOTHYECKUX, CUJIOBBIX 1 OTOIHUTEIbHO-BEHTIIIALMOHHBIX
npoLeccoB 00bEUHSIET B €MHBINA SHEPTeTHYECKUIT KOMILIIEKC
MPOU3BOJICTBO AJIEKTPOIHEPTUH U TEIlIa U MOTpedIeHNe TerIa.
LleHTpain30BaHHOE TEIJIOCHAOKEHUE TTPEINPHSTHHA
pa3BuBaeTcsi Ha 0a3e KaKk NPOMBIIUICHHBIX, TAK U PaHOHHBIX
TOL. Pacnonoxenue npomsliiuieHHbIX TOLl B npeaenax
JEHCTBUS PAlOHHBIX NEKTPOIHEPTETHUECKUX CHCTEM.

CemuHnapckoe 3ansitue. LleHTpami30BaHHOE TEIUIOCHA0XKEHHE
peanpUsITHIA

CeMuHapckoe 3aHsAITHE.

DHeproycTaHOBKH Ha OCHOBE BHYTPESHHEI'O CrOPAaHHs TOILIUBA.
Bensorenepatopsl (BI'). Pabounit mukn. MeanKaTopHas
JarpaMma.

Tema 4

Tensiopukauus, pacnpeaejieHMe Mmapa HM  ropsiyei
xo3siicTBeHHON Boabl: OmpejeneHue pacxojia TeIUia, €ro
MapaMeTpoB M XapaKTePHBIX PEKHUMOB  TEIUIOCHAOKEHUS
OTHENBHBIX Tpynm moTpeOuteneii. OmnpenencHue xapakTepa
BO3MOXXHOTO HUCIIOJIB30BAaHUA TEIia BTOPUYHBIX
SHEPrOpecypcoB M BHIOOp palMOHAIBHBIX CXEM 3TOTO
ucnons3oBanus. OmpeleneHne MapaMeTpoB TEIUIOHOCHUTENEH,
TEIUIOBOM  HArpy3KH UM  pexuMa OTIHycka Temia OT
npomsliieHHoi TOLLL

16




CemuHapcKoe 3aHATHE.

Juzensrenepatopsr (JI7). I'azonopuaensie arperatst (I'TIA) Ha
HIpUPOJHOM rase, OMorase U CHHTE3rase.

CeMmuHapcKoe 3aHATHE.

MUuKpOTYpOUHEL Ha IPUPOTHOM M CHHTE3UPYEMOM Tase.
TexHonOrn4yeckast cxemMa, OCHOBHBIE 3JIEMEHTHI, lTapaMeTphl
paboThI M XapaKTEPUCTUKH.

Tema 5

Hanpasienus HCIO0JIb30BaHNS BTOPMYHBIX
IHEPropecypcos: Oommas MeTOAMKA onpeneIeHus
3G PEKTUBHOCTH HCIOJIBb30BAaHHUS BTOPHYHBIX DHEPrOPECYPCOB.
l'oproure rasel, mosryyaeMble B MHPOTEHETHYECKHUX Mpoleccax
nepepaOOTKH TOIUIMB. [ Opsiume Taspl, MONydacMble TIIaBHBIM
00pa3oM Ipu TePMUUECKOH 00pabOTKE METAIIOB W CHIMKATOB
(oTxomsmIMe rasbl TIPOMBIIICHHBIX neyew).
HuskoremnepaTypHble BTOPHYHBIE SHEPTOPECYPCHI.

CeMl/IHapCKOC 3aHATHE.

Terutoeie Hacock! (TH). TexHomorudeckast cxema, OCHOBHBIE
3JIEMEHTEHI, TapaMeTPBI PA0OTHI U XapaKTEPHUCTHKH.

CeMl/IHapCKOC 3aHATHE.

CrocoOsI nepepa60TKH 1 UCHOJIb30BaHUA Pa3jIMYHbIX BUAOB
TOINIUB JJIs1 aBTOHOMHOI'O 3H€pFOCHa6)KCHI/I$I

10

Tema 6

Bp100op napamMeTpoB U peKUMBbI CUCTEM HEProcHaldKeHusl.
OKOHOMHS TOIUIMBA B TETIIO(GHUKANMOHHBIX CUCTEMAX B
3aBHCHUMOCTH OT BEJIMYUHBI pacueTHBIX Temmeparyp TOLI.
OntuMu3aiys pexxuma padboTsl SHEProoObeTUHEHUS 110
JJIEKTPUYECKON SHEPIUMU.

11

CemuHapcKkoe 3aHsiTHE. VICrIOb30BaHHEe BO30OHOBIIEMBIX
WCTOYHHKOB YHEPTUH JJISI JHEPrOCHAOKEHHS aBTOHOMHBIX
MOTpEeOUTENCH.

11

CeMl/lHapCKOC 3aHATHE.

Conneunsle BakyyMHble KosutekTopbl (CBK). Ipuaiun paboTer
U OCHOBHBIE XapaKTEPUCTUKU

12
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Tema 7

OCcHOBHBIE 3aKOHOMEPHOCTH pacnpee/ieHHs] Harpy3KH.
JlekoMIo3uIust 3aa4H ONTHMAIBHOTO PACHPEIeICHUS
Harpy3ku. Mlepapxus B IpOCTPaHCTBE, BO BPEMEHH,
cuTyaTHBHas nepapxusi. ONTHMaIBHOE pacHpeiesiCHIe
Harpy3KH I10 MPOU3BOJCTBY 3JIEKTPUUECKON U TEIIOBOM
SHEPIUU MEXKAY dJEKTPUUYECKUMU CTAaHIIUAMU — ONTUMH3ALNS
Ha ypoBHe dHeprocucremMsl. ONTUMAaIbHOE pacipeiereHue
Harpy3Kd Mo MPOHU3BOJCTBY 3JEKTPUUECKON U TEIIOBOU
SHEpPruu MEXAy arperaraMi CTaHIIMY — BHYTPUCTaHIIMOHHAS
ONTUMU3ALHNSL.

13

Cemunapckoe 3ansitue. Kitaccugukanus THIIOB TOTUTMBHBIX
aneMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH PabOTHI U
XapaKTePUCTHKH.

13

CemuHapckoe 3aHsiTHe. MeTo/Ibl pacyeta U ONTUMH3AINH

MPUMECHHUTCIIBHO K CUCTEMAaM aBTOHOMHOT'O 3HepFOCHa6)KeHI/I51.

14

Tema 8

JHeprocHad:keHHe aBTOHOMHBIX 00eKTOB HA OCHOBE
TEXHOJIOTHH TBEPI0OKCHIHBIX TOMJIHBHBIX 2JIeMEHTOB.
CXeMBbI TeII0-3JIEKTPOCHA0KEHNSI aBTOHOMHOTO 00BbEKTa ¢
HCIOJIb30BAaHUEM Ta30BOTO KOTJIA U TBEPAOOKCUAHOTO
TOIUIMBHOTO AJIeMeHTa. ['paduku Harpy3Ku B 3aBUCUMOCTH OT
BPEMEHH T'0JIa U KIIMMaTHYECCKHUX YCIOBUH peruoHa.
OcoOEHHOCTH UCTIOJIB30BAHUS IPUBO3ZHOTO HIIU MOTYy4aeMOro
Ha MecTe MoTpebIeHus ra3a.

15

CemuHapckoe 3aHsiTue. CXeMBI TEII0-3JIEKTPOCHA0KEHUS
ABTOHOMHOT'0 00BEKTA C UCIIOIE30BaHUEM Ta30BOT0O KOTIIA U
TBEPIOOKCHIHOTO TOILIMBHOTO JIEMEHTA.

15

CeMl/IHapCKOQ 3aHsITHE. ABTOHOMHEIC QJICKTPOCTAaHI MU U
CHCTEMBI TEIJIOCHA0KEHHSI Ha OCHOBE OHEProyCTaHOBOK,
HCHOJIB3YIOMIUX OPTraHUYC€CKOC TOIIMBO: AU3CIbHBIC,
66H31/IHOBLIG, FaSOTyp6I/IHHLIG, ra30aMU3€CJIbHBIC,
ra3onopuIHEBLIC, MAPOTa30BLIC

16

18




Tema 9

ABTOHOMHBIE JJI€KTPOCTAHIUM HA OPraHUYeCKOM TOILIUBE.
ABTOHOMHEIE ANIEKTPOCTAHIINN U CHCTEMBI TEITIOCHA0KEHUS Ha
OCHOBE YHEPTOyCTaHOBOK, HCTIOIB3YIOIINX OPTaHUIECKOE
TOILINBO: IU3EIbHEBIC, OEH3NHOBHIE, Ta30TypOUHHEIE,
ra30u3eNbHbIe, Ta30TIOPIITHEBEIC, TTapora3oBbie. CXeMbl
sHeprocHadxkeHus1. CpaBHUTEIBHBIC XapaKTCPUCTHKH.
DKOHOMHYECKHI aCIEKT.

17

Cemunapckoe 3ansitue. CxeMbl SHeprocHaOXeHUS Ha OCHOBE
TPaIUIHOHHBIX SHEPTrOYCTAHOBOK M BO30OHOBIIIEMBIX
MCTOYHHUKOB SHeprun. CpaBHUTEIbHbBIE XapaKTEPUCTUKH.

17

Cemnnapcxoe 3aHsaATHe. OCHOBHEIC 3JIEMCHTHI M CXEMBI
3HCpFOCHa6)KeHI/I$I. 3HCpF€TI/I‘IeCKI/Ie 1 3KOHOMHWYCCKHUC
XapaKTCPUCTHUKU.

18

®dopma aTTecTAUM

Bcero yacoB no (ucHUJInHEe B IIECTOM ceMecTpe

216

36

72

108
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IMpunoxenue 2

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITNU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VUPEXIEHUE BBICIIIETO OBPA3OBAHUS

«MOCKOBCKHWH NOJUTEXHUYECKAI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarorosku: 13.03.03 «JHepreruyeckoe MalInHOCTPOCHHE

OII (mpoduiip): «KABTOMATU3HPOBAHHbIE JHEPreTHYECKHE YCTAHOBKH

®opma oOydeHus: OuHas
Kadenpa: «[IpomblnieHHAsi TENJI03HEPTeTHKA

®OH/I OHEHOYHbLIX CPEJICTB

O JMCHUITIMHE

«3Hepr0cnaﬁ>lce}me ABTOHOMHBIX CHCTEM»

1. [TaciopT poHIa OLIEHOYHBIX CPENICTB.

2. IIpakTrueckas paboTa Mo JUCITUTUIMHE.

3. Bonpochk! 111 CaMOKOHTPOJIS.

4. ITpuMepsl pelieHHs] KOHTPOJIbHBIX 3aIaHUM.

5. CucoK 3K3aMEHalMOHHBIX BOITPOCOB MO JUCIUILINHE.

6. [IpuMepHbIii EpeyeHb BOMPOCOB JJIsI MPOMEXKYTOUHOTO TECTUPOBAHUS.

MockBa
2021

20



1.ITacopt ¢oHIa OLIEHOYHBIX CPECTB

I[I/ICHI/IHJII/IHEI «BHCPFOCHaﬁmeHHe ABTOHOMHBIX CHCTEM»

®T'OC BO 13.0303 DHepreTuyeckoe MAIIUHOCTPOCHHE

Komunerenuuu TexHoJiorust ®opma oneHouHoro | CteneHu ypoBHeil 0cBOeHHs
IlepeyeHb KOMIIOHEHTOB N
Nuaexc DopMyJIHPOBKA (popmupoBanus cpeacrsa KOMIIEeTeHIIH
I1K-3 CnocoOHOCTb BHOCUTD 3HATh: METOBI IPOBEACHUS Hcnonw3oBanue [IpomexxkyTouHoe U | ba3oBbIil ypOBEHB:
TIPE/IOKEHNA B MH(POPMAITMOHHOTO TIOWCKA IO | MHTEPAKTUBHBIX HUTOTOBOE croco0eH obecreurnBaTh }
NporpamMmy 1o npoOiemMam METOJIOB U KOMIIBIOTEPHOE pa3paboTKy MEpOIPUATUI
6 3IIEKTPOXUMHUYECKON U TEXHOJIOTHUH B TECTUPOBAHUE. [0 COBEPIIEHCTBOBAHUIO
SHCPIOCOEPEKCHUIO BOJIOPOJIHOM 3HEPreTUKH, a 00pa3zoBaTerbHOM | 3aluTa KYpCOBOM | TEXHOJIOTHH IMPOU3BO/ICTBA
TaK>Ke METOJIaM U rnpoiiecce. paboTHI. B CTaHJAPTHBIX

WHCTPYMEHTaM ISt
HCCIIEIOBAaHUS UX
XapaKTepUCTHK; OCHOBHBIC
3JIEMEHTbI TEXHOJIOTUI
BOJIOPOJIHOM U
NIEKTPOXUMUYECKOIN
SHEPIreTUKHU, X OCHOBHBIC
XapaKTepUCTUKH U
CTEIUATBHYIO TEPMHHOJIOTHIO.
YMeThb: OCYIIECTBIIATH TOJ00D
000pyIOBaHUS JIJISI PEIICHUS
3aJa4 aBTOHOMHOTO
SHEProCHA0KEHHUS; IPOBOIUTH
HKOHOMHYECKYIO OIIEHKY
MPUMEHEHHSI TOTO WK HHOTO
CXEMHOTI'0 peIIeHuUs AT
peleHws 3a/1a4 aBTOHOMHOTO
SHEpProcHa0KeHus; BHIOMPAThH
(U3UKO-XUMHUECKUE METOIBI

IPOU3BOJICTBEHHBIX
CUTYaIUAX

[ToBBIIEHHBIN YPOBEHB:
crioco0eH obecreurnBaTh
pa3paboTKy MEpOPUATUI
110 COBEPIIIEHCTBOBAHUIO
TEXHOJIOTHH ITPOU3BOJICTBA
B HECTAHJIAPTHBIX
MIPOU3BOJICTBEHHBIX
CUTYaIUsX C UX
TOCJIEIYIOIIUM aHATU30M
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Y UHCTPYMEHTHI IS
HUCCIIEI0BAHNS JIEMECHTOB
BOJIOPOAHBIX U
AJIEKTPOXUMHUYECKHUX
TEXHOJIOT U,

BJIJleTh: TEPMUHOJIOTHUEH B
00J1aCTH aBTOHOMHBIX
HWCTOYHUKOB SHEPIHUH,
3JIEKTPOXUMHUYECKOU U
BOJIOPOJIHOM DHEPreTHUKH;
nH(popManuel 0 TEXHHYECKUX
napamerpax o00pyAOBaHUS
MIPUMEHUTEIBHO K
TEXHOJIOTHSIM
BO300HOBJISIEMBIX HCTOYHHKOB
SHEPIuu, a TaKxKe
3JIEKTPOXUMHUYECKOU U
BOJIOPOJIHOM HEPTE€TUKH;
HaBBIKAMH PUMECHEHUS
MOJIy4eHHOM nH(popMamu
MIPU TPOCKTUPOBAHUH CUCTEM
ABTOHOMHOM 3HEPIreTHKHU.
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2. KypcoBas padora no 1ucuuiiuHe

n/m

HauMenoBanue IIpencraBiienune
Kpartkasi xapakrepucTuka
OLIEHOYHOI0 CpeCTBa OLIEHOYHOI0 CPeICTBA
OLIEHOYHOI0 CpeICTBAa
B oH

Kypcosas pabora KypcoBas pabota Pe3ynbrarom
«3bdexTuBHBIE HalpaBJICHa Ha pabOTHI ABISETCS
CTIIOCOOBI CHIDKEHUST | pOpMUpOBaHUE YMEHUH U | pa3paboTka

oTeph B HABBIKOB I10 pacyeTy anmapaTHbBIX,
HHEPrOyCTAaHOBKAaX» | YHEPTOyCTaHOBOK. MIPOTPaMMHBIX U
CXEMHBIX PeIIeHUH,
peaTn3yIOTIX
CIOCOOBI
MOCTPOCHUS CUCTEM
YHEProCHAOKCHUS.

N —

10.

11.

12.

13.

14.

3. Bonpocskl 1yl CAMOKOHTPOJIA

MukpoTypOuHBI Ha IPUPOJTHOM U CUHTE3UPYEMOM rase.
TexHonornyeckas cxema, OCHOBHBIE 3JIEMEHTBI, TapaMeTpbl paboThl U
XapakTepUCTUKU. CXEMBbI TEIIO-3JIEKTPOCHAOKEHHUS.

Temnnoseie Hacockl (TH). TexHnonoruyeckas cxema, OCHOBHBIE DJIEMEHTHI,
napameTpbl pabOThl U XapaKTEPUCTHUKHU.

CxeMblI TeI10-3JIeKTPOCHA0KEHHUS.

Knaccudukanus u o0CHOBHbIE XapaKTEPUCTUKHU TOIUIMB. CIIOCOOBI
nepepabOTKU U UCIIOJIb30BaHUS PA3JIMYHbBIX BUI0B TOIUIMB JJIs
aBTOHOMHOI'O HEPTOCHA0KEHUSI.

CucreMbl XpaHEHHs TOIUIMBA.

Hcnonp3oBanue BO300OHOBISEMbIX HCTOUHUKOB SHEPTHU IS
HHEProCcHA0KEHUsI aBTOHOMHBIX MOTpeOUTeNnei.

Pacnipenenenne cyMM COJIHEUHOM paJualii U CKOPOCTH BETPA B TEUECHUE
rojia JJis pa3jJudHbIX PETUOHOB.

OreHka noTeHIana BO300HOBISIEMbIX HCTOYHUKOB SHEPTUU JIJIs
Pa3IMYHBIX PETUOHOB.

Conneunble BakyyMHble kKoJieKTopsl (CBK). ITpunimn paboTsl 1 OCHOBHbBIE
XapaKTEPUCTUKU

Berporenepatops! (BI'). OcHOBHbBIE KOHCTPYKIIMH U XapaKTEPUCTHKHU.
Oco0eHHOCTH TPUMEHEHUS

OcHOBHBIE KOHCTPYKLUHU U XapaKTEpUCTUKU. OCOOEHHOCTH IPUMEHEHHUS.
Meronsl pacuera BI'

Knaccudukanus TUIOB TOIIMBHBIX J1eMEHTOB. OCHOBHBIE
3aKOHOMEPHOCTH paboThl U XapakTepucTUku. CHUCTEMbI XpaHEHUS
peareHToB

BoaopoaHble HAKOMUTENU SHEPTUU. BermoMorarenbHble 3J1IEMEHTHI.
CpaBHUTENBHBIE XapPAKTEPUCTUKU. DKOHOMUYECKHI aCIeKT..




15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
217.

28.

Mertonpsl pacuera U ONTUMHU3ALUA IPUMEHUTEIIBHO K CUCTEMAaM
ABTOHOMHOTO SHEPrOCHAOKEHHUS.

CxeMmbl TeTI0-3JEeKTPOCHAOKEHUSI aBTOHOMHOTO 00BEKTa ¢
MCITO0JIb30BAaHUEM T'a30BOT0 KOTJIA U TBEPAOOKCHIHOIO TOIUIMBHOTO
AIIEMEHTA.

['padwky HArpy3KHW B 3aBUCHMOCTH OT BPEMEHH Io/ia M KIIMMATHIECKUX
ycioBuit perrona. OCOOEHHOCTH HCTIOIb30BaHUS PUBO3HOTO HITU
MOJIy4aeMOro Ha MeCTe MOoTpeOIeHus rasa.

Axkkymynsropabie 6atapeu (AB). Tumnbl Ab. OcHOBHBIE 3aKOHOMEPHOCTU
paboThl U XapakTepucTuku. OCOOEHHOCTU UX UCTIOIb30BaHUS IS
aBTOHOMHOT'O SHEPTOCHA0KEHUSI.

Bcnomorarenbhbie 35eMeHTbl. CpaBHUTEIBHBIE XapaKTEPUCTHKHU.
DKOHOMUYECKUH aCIeKT.

ABTOHOMHBIE JIEKTPOCTAHIIUN U CUCTEMbI TEINIOCHA0KEHHSI HA OCHOBE
HHEPrOyCTAHOBOK, UCIIOJIB3YIOLIUX OPTaHUYECKOE TOTUIUBO.

Cxewmpbl sHeprocHabxeHusi. CpaBHUTEIbHBIE XapaKTEPUCTUKHU.
DKOHOMHWYECKUH ACTIEKT.

CxeMmbl SHEprocHa0XKEeHUSI Ha OCHOBE TPAJUIIMOHHBIX SHEPTrOyCTAaHOBOK U
BO300HOBJISIEMBIX UCTOYHUKOB dHEPTUU. CpaBHUTEIBHBIE XapaKTEPUCTUKH.
CxeMbl SHEProcHaA0XKEeHUSI Ha OCHOBE TPAJUIIMOHHBIX SHEPTrOyCTAaHOBOK U
BO300HOBJISIEMBIX UCTOUYHUKOB dHEPTUU. CpaBHUTEIBHBIC XapAKTEPUCTUKHU.
ABTOHOMHBIE PHEPTOYCTAHOBKH JIJIs1 aBTOMOOUIILHOTO U TPAHCIIOPTA.
OCHOBHBIE 2JIEMEHTHI U CXEMbI SHEPTOCHAOKEHUSI.

DHepreTuyecKue 1 YJKOHOMUYECKUE XapaKTEPUCTHUKHU.

ABTOHOMHBIE YHEPTOYCTAHOBKHU JJIsI MOOMJIBHBIX CPEJICTB CBSI3U U
IMOPTaTUBHOU TEXHUKH.

OCHOBHBIE PJIEMEHTBI U CXEMbI IHEPTOCHAOKEHUS. DHEPTEeTUUECKUE U
HSKOHOMUYECKHE XapaKTEPUCTUKHU.

4. Ilpumepsl perieHUs] KOHTPOJIbHBIX 3aJaHUI
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Onpenesnenue yHepreTndeckoii 3¢pPpeKTUBHOCTH TenJI0PUKAIMH.

Hcxonnbie 1aHHBIE:
e TexHuyeckue AaHHbIE TeUIOGUKAIUOHHON ycTaHoBku: Tum 1T — 135

— 130
HavajbHbIE TapamMeTpsl napa Po/to = 13/65 ;
JaBJICHUE TIapa B PErYJIUPYEMBIX 0TOOpax:
B ITpon3BoAcTBeHHOM PoT6 = 1,2...2,1 Mna
B TertodukanuonnoM Pot6 = 0,04...0,25 Mna
HOMHHaJIbHAs Harpy3ka otoopos Jlo = 780 1/4.
TennoTexHUYECKUE MapaMETPhI U MTOKA3aTeNn UKIA:
Havanphas sHTanenus napa 1o = 3520 kJx/Kr;
To xe Ha BXoJie B KOHAeHCATODp 1K = 2486 kJ[K/KT;
OHTaneug 00paTtHol ceTeBoil Boibl 10 = 150 kJ[x/kT;
DHTaIBIN UTaTEIbHON BOABI 1B = 900 kJIK/KT;
OHranenus napa B oroope 1016 = 2610 x/[x/kr;

o KIII: nam = 0,96; nor = 0,88; o = 0,97.

Koaddumment, Belpakaromuii OTHOIIEHHE pacxoja mapa M3 OTOOPOB K
pacxoqy mapa Ha TypOMHY B KOHJEHcanuMoHHOM pexume k = 0,7. [omoBas
HPKOHOMHSI TOIUIMBA HA BBIPAOOTKY DJEKTPOIHEPTHU PACCUMTHIBACTCS JUISI TPEX
BapUAHTOB 3HAYCHMUS OTHOCHUTEIBHOTO BPEMEHU UCIIOJIb30BaHUs
TeI10()UKAIIMOHHONW MOIIHOCTH, t, pABHOTO COOTBETCTBEHHO, a) 0,45; 6) 0,60; B)
0,72. oOiiee Bpemsi paboThl yctaHoBku tY, = 7000 yac. B rod. YAenbHBIA pacxon
TOIUIMBA HA KOHJCHCAIIMOHHOM 3JIEKTPOCTAHIIMUA PUHUMAETCA PaBHBIM BK3C = 340
r.y.T./KBT*u.

1) ITo 3amanHO HTANIBIINY TIapa omnpeaesiseM padboTy napa
Hk =10 - ik = 3520 — 2486 = 1034 x/]»x/kT;

Ho =10 — inB = 3520 — 900 = 2620 xJIx/kT;
Ht =10 — 1016 = 3520 — 2610 = 910 xJ[>X/KT .

2)BrluncasieM yIenabHbII pacxo/ rapa, TEIUIOThl M YCIIOBHOTO TOILIMBA HA
BbIpaOOTKY 1kBT*4 3nekTposnepruu no pexxumam padoThl TEMIOPUKALMOHHON
YCTaHOBKH:

a) B KoHJieHcarimonHoM pexkume do(k) = 3600/Hk = 3600/1034 = 3,5 kr/kB1*u

VY nenbHbIi pacxo TermtoceTd q3(k)= do(x) * (io —imB ) = 3,5*(3520 — 900) = 9170
kJx/kB1*4ac

VY nenvHblit pacxon TornBa Ba(k) = qa(k)/Qyt =9170/29,3 = 313 ryr/kBr*uac
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0) B Temnodukanmonnom pexxume dt = dok + (Hx — Ht)/Hx*doT16 = 3,5+(1034 —

910)/1034*2,45 = 3,79 xr/kBr*uac dot6 = do(x) * Kot0 = 3,5*%0,7=2,45

kr/kBt*4ac qa(t) = 3,79(3520 — 900) — 2,45(2610 — 150) = 3902,8x/[>x/kBT*uac

Pacxong VT

B3(T) = @o(1)/QyT = 3902,8/29,3 = 133,2 ryr/xBT*4ac

3)PaCC‘II/ITBIBaCM Cpe,ZIHGFO,Z[OBOﬁ y,[[GJIBHBIP'I pacxon TOIUIMBa OJIA BAPpHUAHTOB
OTHOCUTCIIbBHOT'O BPCMCHHU HUCITIOJIb30BAHUA TGHJIO(l)I/IKaHI/IOHHOﬁ MOIIHOCTH IIO

dbopmye: bep(Tar) = BI(T)*1+ Ba(K)(1 — 1)

a) t=0,45 bepl =133,2*0,45 + 313(1 — 0,45) = 232ry1/xBT1*4ac
0) t= 0,60 bcp2 =133,2*%0,6 + 313(1 — 0,6) = 205,12 ryr/kBT*uac
B)T=0,72

bep3 =133,2*%0,72 +313(1 —0,72) = 183,5 ryr/kBr*uac

4) BeruucnisieM yeabHy0 SKOHOMHIO TOTUIMBA Ha BeIpaOOTKY 1 kBT*uac
AIIEKTPOIHEPTUH T10 peKUMaM ModopmyJie:

db = bkac — bep(1ar); bkac = 340 ryr/kBr*uac
a) obl =340 — 232 =108 ryr/kBt*uac

0) 0b2 =340 — 205,12 = 134,88 ryr/kBT1*uac

B) 0b3 =340 — 183,5 = 156,5 ryr/kBT*uac

5) BerunciisieM roJI0Byr0 3KOHOMUIO TOILIIMBA
OB = db*Ntau™ t),

a) 0B1 =108*135*7000 = 102060000 kr y.T.

0) 0B2 = 134,88*135*7000 = 127461600 xr y.T.
B) 0B3 = 156,5*135*7000 = 147892500 kr y.T.
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5. Cnucok IK3AMECHAIIMOHHBIX BOIIPOCOB 110 JUCIHUILJIMHE.

OCHOBHBIE TEXHUYECKHE XapPAKTEPUCTHKU OTPEOUTENICH SIEKTPUUECKON SJHEPTrUU
— BIEKTPONPUEMHHKOB.

Br160p KOMMYyTaIIMOHHOM 1 3alIUTHON anmapaTypsl B ceTsx Boiie 1000 B.
Br160p KOMMYyTaIlMOHHOM 1 3aIIUTHOM anmapatypsl B ceTsx a0 1000 B.
OCHOBHBIE PEeXKUMBI pa0OTHI TOTPEOUTENEH (AIEKTPOIIPUEMHHUKOB).
NunuBuyanbpHbIC M TPYIIOBBIC TPa(UKHA HATPY30K JIEKTPOTIOTPEONTEIeH
MIPEATPUITUN

He3zaBucumblil nCTOUHMK NUTaHUs. [ IOHATHE M TEXHUYECKOE PELICHUE.
Pexxnmbl HEUTpAJIA DTIEKTPUUECKUX CETEN.

Kareropuu HaJie:;KHOCTH 3JEKTPOIIPUEMHHUKOB corytacHo [1YD.

Kitaccel HanpspKEHUS M PETYJIMPOBAHAE HANPSKEHUSL.

KomneHcanus peakTHBHON MOIIIHOCTH

PacueTHbie u pakTHUYECKHE ANEKTPUUECKUE HATPY3KH.

Mertonp! pacuera 3IEKTPUIECKUX HATPY30K.

Kpurepuu BeiOOpa ceueHni TPOBOTHUKOB.

Bb160p ceyenuii npoBOAHUKOB IO HATPEBY.

Pexxnmbl HEUTpAIIN DJIEKTPUUECKUX CETEN.

Br16op cedeHuit mpoBOAHMKOB MIPH MOBTOPHO-KPATKOBPEMEHHOM H
KPaTKOBPEMEHHOM PEKUMax padOThl 3JEKTPONPHUEMHHUKOB.

Br16op cedenuit mpoBOAHMUKOB 1O SKOHOMUYECKOMW TIIOTHOCTH TOKA.
Bb160p ceyenuii npoBOAHMKOB MO MOTEPE HANPSIKEHHUS.

Knaccuduxanysi noMeneHuit B OTHOIIIEHUH OMACHOCTHU MOPaKeHUs JII01eH
IEKTPUYECKUM TOKOM.

Knaccudukanus B3psIBOONacHbIX 30H corjacHo [TV 3.

Knaccuduxkanus noxxkapoomacHsix 30H corntacao [1YD.

Mertonbl orpeiesieHus: HEHTPa ANEKTPUUECKUX HATPY30K.

MeTtonbl o0ecrieyeHus: HOpMUPYEMOTO HANPSKEHUS CETH Y AJIEKTPONOTPEOUTENEH.
CHuxeHue MoTephb B CETH JIEKTPOCHAOKEHUSI.

Kpurepuu BeiOOpa cuinoBoro Tpanchopmaropa.
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Bri6op Tuna tpanchopMaTopHOM MOJICTAHIIMU B COOTBETCTBUU C TPEOOBaHUSIMHU
AIIEKTPOIIOTpeOUTENEH.

®DakTOpHI, BAUSIONINE HA BEIOOP CUCTEMBI JIEKTPOCHAOKECHHUS U €€
COCTAaBJISIOILIUX.

YcnoBuoe ToruBo. HedTsiHOM SKBUBAIEHT TOIIMBA.

Busel 1 conepikanue 3HEPreTUYECKOro 00CIeIOBaHMS.

DHeproayauT U YpOBHH €r0 MPOBEICHUS.

NHCTpyMEHTANIbHBIN SHEProayIUuT U TPeOOBaHMUS, IPEABSIBISIEMbIC K HEMY.
OcHOBHBIE MOJI0KeHU 3aKkoHa PD 00 sHEprocoepekeHuu.

OcHoBHBIE TPEOOBaHUS, IPEIBSABIISIEMbIE K CIIEIUATUCTaM, PaOOTAIONIUM B
o0JlacTH SHEproayIuTa.

OCHOBHBIE CBEICHHS O JJOKyMEHTaX, HEOOXOAUMBIX JIJIsl TPEATPUATHIA,
CHEUATN3UPYIOMIMXCS B 00JIACTH SHEProayIuTa.

Tunosas (hopma 3HEPreTUUYECKOro nacnopTa NperpusiTUs U €ro COAepKaHuE.
DHepreTuyecKuil macrnopT 3/1aHHusl.

DHEpPreTUYeCcKui MacrnopT KOTEIbHOM.

OCHOBHBIE CBEJICHUSI 110 TTAPOBBIM U BOJOTPEHHBIM KOTEIBHBIM YCTaHOBKAM.
[TpubopsI, UCrONb3yeMbI€ B MPOBEACHUHN SHEPrOAyAUTA: TEMIOBBIYUCIUTENH,
JTATYMKH ¥ UX BHUJIBI, PACX0IOMEPHI U UX BHJIBI.

OCHOBBI METPOJIOTUYECKOTO 0OecreueHus yuéTa TeroBoi snepruu. OCHOBHbIE
TpeOOBAHMSI K UCIIOJIb3YEMbIM ITPUOOpaM.

TpebGoBaHus K OpraHu3alyu J0MyCcKa: MePUOJUIHOCTb, COCTAB JIHII,
JIOKyMEHTAITHSI.

Jlunepckue v cepBUCHbBIE HEHTPbI, UX Ha3HAYCHHUE.

DHeproOanaHChl 31aHUIA U COOPYKEHHI.

TemnnoBoit 6aiaHC OBOIIEXPAHUIIUII.

HopmupoBanue pacxo10B 3HEpropecypcoB. Buasl HOpM.

Bunbl Hem30€KHBIX TOTEPh MIPHU UCTIOIB30BAHUH TEIIIA U UX YUET.

Bubl cCOOCTBEHHBIX HYX KOTSIBHBIX M HX yYeT.

Pacxonpl Temia Ha Ma3yTHOE XO35IMCTBO.
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49.
50.
51.
52.

AW NN~

TexHoJIOTuYeCcKue HOPMBI HOTpe6HCHI/I$I TCIlJIA.
OHpGI{CHGHI/IG TCIIOBBIX ITIOTCPb PCAJIbHBIX O0OBEKTOB.
OnpeneneHI/Ie TCINNIOBBIX ITOTOKOB 4YCPE3 OI'PpaXKICHUAA.

Ter1oBbIC NCIIBITAHUS KOTEIbHBIX YCTAaHOBOK.

6. IlpuMepbI TECTOBBIX 3aIaHU I

1.

[Ipu yBenuueHur Toka BTOPUYHON OOMOTKHU TpaHchopMaTopa TOK B IEPBUUHON

oOMOTKe TpaHchopmaTopa...

YBEIIUYHUTCS. +
YMEHBIITUTCS.
ocTaHeTcs 0€3 U3MEHEHUS.

HU3MCHHUT HAIIPABJICHUC

2.

DNeKTpUYeCcKre mapaMeTphl, OT KOTOPHIX 3aBUCST MOTEPU MOLTHOCTH B CTAJIU
TpaHchopmaropa, 3710...

1. TOK mepBUYHOU OOMOTKH.

2. TOK BTOPUYHOU OOMOTKH.

3. MepBUYHOE HAMpPsKEHUE, TOABOAMMOE K TpaHcpopmaTopy +

4. M3MEHUT HaIPABIICHHE

3.

MaFHHTOI[BI/I)ICYHIaH cHuJjla MAarHUTHOU OCIIN BBIPAXKACTCA COOTHOIICHHUCM. . .
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F=IW +
2. rF=L
w
3. F=AIW
4. F=I®

4.

Maruutabri moroxk D , IPOHU3BIBAIOIININ CTATBHON CEPACYHHUK C IUIOMIAJIbIO
MOMEPEYHOTO CECUECHUS F, OIPEIICIIACTCS KaK...

U T ™

A

® = BS +
® = BS
® =+/BS

O =SIw

D=

S.
9H€KTpI/I‘ICCKaH cXeMa 3aMCIICHUA MarHuTHOM 1IeY UMEET BHUJ
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3akoH Kupxroda s nmpeacTaBieHHOW MarHUTHOM 1€ UMEET BUJ
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A
)
. @ +®,+®,=0
2. O -D,-B, =0
3. O +D, B, =0
4. ©,-0,-D,=0 +

7.
3akoH AMIepa BbIPAKAETCS COOTHOLLICHHUEM. . .

1. ®=BS
2. B=H
3. H=
L
4. F=BLI +

8.

DnexTpoABIKYIIas cuiia E, BOZHUKAIOIIAas B KaTyIlke ¢ (peppoMarHUTHBIM
CEPIICYHUKOM, TP YACTOTE TOKA f OmpeaesnsieTcs Kak. ..

A
y
-

C
s

[

1. E=444WFD_ +
2. E=Wfd_
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4. E=IW®D, 5

3. E=

9.

B npencraBineHHON MarHUTHOM LENH AMIUIMTY1a MATHUTHOTO TIOTOKA D, uonc.

E KaTyloiKu CO CTaJIbHBIM CCPACUYHUKOM CBA3aHbI C APYTHUMH ITapaMCTpaMu LCIIN
TaK, YTO YBCINYCHUC HAIIPAKCHUA HAa KaTYHIKC IIPH HEU3MEHHOM 4aCTOTE

MPUBOJUT K ...
/
—>
1. yBenuuennto E +
2. ymeHblieHuwo E
3. TIOCTOSIHCTBY @,
4. ymeHbUICHUIO D
10.

B marautHo# nenu notepu AP B cransHOM cepeunnke u 3.1.c. CAMOMHIYKIMH

E karymxu, BkmouenHoil B ceTh nepeMeHHOr0 TOKA, CBA3aHBI C APYTUMH
MapamMeTpaMHy LEMU TaK, YTO YBEIIMUYECHUE HANPSKECHUS HA KaTyIIKE TIPU
HEU3MEHHOW 4acTOTE NPUBOJUT K ...

MIOCTOSIHCTBY E
YMEHbIIEHNUIO E
MOCTOSIHCTBY AP
YBCIIMYCHUIO AP +

—hwbh -

MarnauTonpoBo TpaHchopMaTopa BIMOIHSAETCS U3 AJIEKTPOTEXHUYECKOHN CTalIU €
LEIIBIO. ..

1. yBennuyeHHs TOKa XOJOCTOTO XOJa
2. yBenaudeHus Kod3PpQPUIMEHTa MArHUTHOM CBSI3U MEXKIy OOMOTKaMu  +
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3. ynoOctBa cOopku TpaHchopmaTopa

4.  yBENUYEHHUS MHAYKTHUBHOI'O COTMPOTHUBIICHUS OOMOTOK, 00YCIIOBICHHBIX

IMOTOKaMHU paCCCsHUA

12.

[Ipu yMeHbIIIEHUH YUCIIa BUTKOB MIEPBUYHON OOMOTKHU TpaHCPOpMaTopa Mo cxeme

Ha PUCYHKC IIYTCM IICPCBOJAA IICPCKIHOYATCIIA IT u3 nonoxxeHus 1 B MojoKeHUE 2

A

IIOKa3aHHe BaTTMETpa W ...
1
@
2
o ®
YBCIIMYUTCS +

HC U3MCHUTCA
YMCHBIINUTCSA
HU3MCHATCA 110 3HAKY

13.

[Ipu yMeHbIIIEHUH YUCiIa BUTKOB MIEPBUYHON OOMOTKHU TpaHCPopMaTopa Mo cxeme

Ha pUCYHKE MmyTeM nepeBoja nepekitouarens Il u3 nonoxxenus a B nojioxeHue 0

Moka3aHue ammepmeTpa A ...

~U I1
0
z Py
1. yBenuuurtcs +
2. HE U3MEHUTCS
3. yMEHBIIUTCA
4. W3MEHATC 110 3HAKy
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