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Размещенное изображение


1. Ileaan ocBOEHUS TUCIHUTLIMHBI

K oCHOBHBIM mHeJIM OCBOCHMS JUCHUIUIMHBI «JHEProcHadKeHHe
ABTOHOMHBIX CHCTEM)» CIICTyeT OTHECTH:

® U3ydYeHHE OOBEKTOB C aBTOHOMHBIMHU DHEPrOyCTaHOBKAMHU U CHCTEMaMH
IPUMCHHUTEIIPHO K JHEProCHA0KCHUIO aBTOHOMHBIX OOBEKTOB, HMCIIOJIB3YIOIIUX
MIPUBO3HOE M MOJY4Ya€MOE€ Ha MECTE OPraHMYECKOE TOIUIMBO, a TAKXKE PECypPChl
AIEKTPOXUMHUYECKONU SHEPTETUKHU U BO3OOHOBIISIEMbIX UCTOYHUKOB SHEPTHUU;

® pacKpbITHE BO3MOKHOCTEN s pexTuBHOTO UCIIOJIb30BAHUS
BO300HOBJIIEMBIX UCTOUYHHUKOB JIJISl HYXJ] aBBTOHOMHOI'O YHEPTrOCHA0KEHUsI, B TOM
YUCJIE€ C BOJOPOJHBIM AKKYMYJIMPOBAHUEM SHEPTUH.

K ocHOBHBIM 3ajadyaM OCBOEHHUs JUCLUIUIMHBI «JHEProcHadKeHue
ABTOHOMHBIX CHCTEM)» CJIEIyeT OTHECTH:

e O3HaKkOMJIeHHME  oOydJaroumxcss C  TPaJuUUMOHHBIMH  METOJaMU
HPHEProcHa0KEHHUsSI ABTOHOMHBIX OOBEKTOB, OCHOBAHHBIMU Ha HCIIOJIb30BaHUU
HHEProyCTaHOBOK Ha OPraHUYECKOM TOIUIMBE M aKKyMYJIATOPHBIX OaTapei;

e (dopmupoBaHUE TEXHOJIOTUI 3¢ HEeKTUBHOTO UCIIOJIb30BaHUs
BO300HOBJISIEMBIX MCTOUHHUKOB I HYKJ aBTOHOMHOT'O 3HEProCHA0XEHUs, B TOM
YHCIIE C BOJOPOIHBIM aKKyMYJIHMPOBAaHUEM SHEPTUU.

2. Mecto nucunmiudbl B ctpykrype OOII 6akanaBpuara

JucuuniarHa «JHeprocHadkeHue AaBTOHOMHBIX CHCTEM» BXOJUT B
BapUATUBHYIO 4acTh IIUKJIa npodeccruoHaIbHbIX JUCITUTUTHH
OCHOBHOM 00pa3oBaTeNbHON MPOTPpaMMbI TOJATOTOBKH OaKajaBpoB, MO MPOQUITIO
«ABTOMaTU3MPOBAHHbIE JIHEPreTHUUYECKUE YCTAaHOBKW» HampasieHus 13.03.03
JHepreTuyecKoe MalllMHOCTPOCHHE.

Jucuuminaa 6a3upyeTcst Ha CASAYIONUX AUCIUIUIMHAX U npaktukax OOIL:
o «lludpoBas rpaMOTHOCTHY;
e «DIIEKTPOTEXHHKA U IEKTPOHUKAY;
e «Metpoisiorusi, TEXHUYECKHME HU3MEPEHHS M YNPABICHHE NPOLIECCAMU B
SHEPrETUKE.

3. [lepeyeHb MIIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHS MO IMCHHUILIUHE
(MoayJ110), COOTHECEHHBIE C IJIAHUPYEMBIMH pPe3yIbTATAMHU OCBOCHUS
o0pa3oBaTeJIbHOM MPOTrPaMMBbI

B pesynpraTe OCBOGHHS JUCHUIUIMHBI (MOIyJs) y  OOyYaromuaxcs
bopMuUpyrOTCS  CIEAYIONIME KOMIIETCHIIMM U JOJDKHBI ObITh  JOCTUTHYTHI
CJICAYIONINE pe3ybTaThl OOy4YeHUsI Kak 3Tam (OpMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIICTCHI[UI:


http://pandia.ru/text/category/obrazovatelmznie_programmi/

Kon B pesyabTare ocBoeHHs IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB

KOMIEeTEeHIIUH o0pa3oBaTebHOM 00y4eHHUsI MO AUCHUILINHE
NMPorpamMmbl
o0yuaruuiics J0JKeH
o0Ja1aTh
[1K-3 Opranuzanus 3HaTh: OCHOBHBIE BHJbl 3SHEPrOyCTAHOBOK,
OKCIUTyaTallMu U Pa3BUTUSA | puHIUIBI UX PaOOTHI U XapaKTEPUCTUKH;
aBTOMATH3UPOBAHHOM METO/IBI ITPOBEAEHUS UHYOPMALMOHHOIO IIOMCKA

CHCTEMBI AUCIIETYEPCKOTO .
no  mpobieMaM  3JEKTPOXUMHYECKOH U

ynpasienust (ACLY) .

OGBEKTOR BOJIOPOJTHOW HSHEPreTUKH, a TAKKe METodaM H

npodeccHOHATbHOI MHCTPYMEHTaM  JJIsl  HWCCIEeNOBAaHUS WX

JeSITETTHHOCTH XapaKTEPUCTHK.

YMeTh: 0CyIIECTBIATH MOAO0P 000PYI0BaHUS
JUTS PEIICHUS 33]1a4 aBTOHOMHOTO
9HEPrOCHA0KEHHUS; MPOBOUTH IKOHOMUYECKYIO
OIICHKY MTPUMEHEHHUS TOTO WU HHOTO CXEMHOTO
pelIeHus [UTsS PeIIeHHs 3a]1a49 aBTOHOMHOTO
HSHEPrOCHAOXKECHHUSI.

Baaners: TepMHHOIIOTHEH B 00J1aCTH TEILIO-
DJIEKTPOCHAOKCHHSI; HABBIKAMH MTOVICKA
uH(dOpMAIUHU IO TeMAaTHKE TTPO(HIIS;
uHpOpMaIMel 0 TEXHUYECKUX IMapamMeTpax
000pyIOBaHUS IPUMEHHUTEIBHO K TEXHOJIOTUSIM
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTHH, & TAKKE
MEKTPOXMUMUICCKON M BOJIOPOIHOM YHEPTETHKH.

4. CTpyKTYypAa U cCoAepKaHUe TUCHUIINHBI

Paznensl  AuCHUIIMHBL  «JHEProcHa0:KeHHue ABTOHOMHBIX CHCTEM)
M3Y4YalTCs Ha TpPeTheM Kypce B miectoM cemectpe. OOmas Tpya0eMKOCTb
W3YUCHUs] JUCIUIUIMHBI COCTaBisieT 6 3adeTHhiXx enuHui (216 dacos).
Aynutopssie yacel — 108, B Tom uncne nexkunu 36, npakTuueckue 3aHATHS — 72
yaca, caMocTosTeabHas noaroroska — 108 gacos.

dopMa KOHTPOJIS: IK3aMeH (LIECTON CEMECTD).

CtpykTypa U coaepkaHre TUCHUIUIMHBI « JHEProcHA0KeHrne aBTOHOMHBIX
cucrem» oTpaxkeHsl B [Ipunoxenuu 1.

Conep:xanue pa3aesoB TUCUMILIMHBI.
IlecToii cemecTp
Tema 1. BBeneHue. XxapakTepuCTUKa NPEeIMETa Kypca; MOHATHE YIIPABICHUS

CUCTEMOM TEIUIO- U JIEKTPOCHAOKEHUS MPOMBIIUICHHOTO MPEANPUSITHS C YYETOM
MHOTHX ()aKTOPOB OT PA3JTMYHBIX TEHEPUPYIOMUX UCTOYHUKOB C MUHUMATLHBIMHU
3aTpaTaMu C LEJIbI0 00ECIeYeHHs] HaJIe)KHOTO U CTA0UIIBHOTO MPOU3BOJCTBEHHOIO
nporecca.




Tema 2. CHaOxkeHue 00bEKTOB KOMIUIEKCAMH  TeIUIOBOW W
3J1eKTPUYecKoil 3Hepruu. Cuctema 3JIeKTpOCHA0KEHHsI KaK OOBEKT YIIpaBJICHUS.
Bbe160op panmoHaNbHBIX CXEM TEIJIO- W AJIEKTPOCHAOKEHUS TPOMIIPEITPHUITHA.
KoMIiekcHble  BOIPOCHl  3HEPTOCHA0KEHUS] MPOMBILUICHHBIX IPEANPUATUM.
Br16op sHepronocureneid. Pazmenmenue npomsinuieHHOCTH. KoMOnHMpOBaHue Kak
BHYTpPH MPOMBIIIJIEHHOCTH, TAK U COBMECTHO, POMBIIIJIEHHOCTH U SHEPTETUKHU.

Tema 3. 3agaum mocTpoeHHs] ABTOHOMHBIX JHEPreTHYECKHX CHCTEM.
3amaun oOIIell palMoHANHM3AIlMd YHEPreTHYeCKOTo Xo3siictBa. IlepeBom Ha
IIEHTPaJU30BaHHOE TEIUIOCHAOXKeHHue oT mnpoMbinuieHHOM TOI[ Bcex wumm
OOJBIIMHCTBA TEXHOJOTUYECKHUX, CHJIOBBIX W OTONMHTEIbHO-BEHTUIISIIMOHHBIX
MIPOIIECCOB OOBEAMHSET B EAUHBIA HDHEPTreTUYECKUN KOMIUIEKC MPOU3BOJICTBO
IIEKTPOAHEPIUM W Temla M norpediseHue Temna. LleHTpanu3zoBaHHOE
TEIJTIOCHAOXKEHUE MPEANPUATUN pa3BUBAETCA Ha 0a3e KaK MPOMBIIUICHHBIX, TaK U
parionnbix TOIl. Pacmonoxenume npombinuieHHbIXx TOLl B mpenemax nenctBus
PaliOHHBIX 3JIEKTPOIHEPTETUUECKUX CUCTEM.

Tema 4. Temnunodukanusi, pacnpeneeHne mnapa u ropsvei
X03sicTBeHHOM BoAbl: OmpenereHne pacxona TeIula, €ro IapaMeTpoB U
XapaKTepHBIX PEKUMOB TEIUIOCHAOXKEHUSI OTIEIBHBIX TPYII MNOTPeOUTEINEH.
Onpenenenue xapakTepa BO3MOXKHOTO HCHOJIb30BaHUS TEIJIa BTOPUYHBIX
HPHEPrOpeCYpcoB W  BBHIOOP PpAIMOHATIBHBIX CXEM JTOTO0  HCIOJIb30BaHUS.
OnpeneneHue MnapamMeTpoB TEIIOHOCUTENEH, TEIJIOBOM HAarpy3kKu H pexuma
OTIIyCKa Terjia oT npoMblnuieHHoN TOLI.

Tema S. HanmpaBiieHus1 MCHOJIb30BAaHUS BTOPMYHBIX JHEPropecypcosB:
O6mass Meromauka omnpeneiaeHuss 3(PGHEKTUBHOCTH HCIOIb30BAHUS BTOPUYHBIX
sHepropecypcoB. ['oproune raspl, Moiaydaemble B MUPOTEHETHUYECKHUX MpOIeccax
nepepaboTku TOmAMB. ['opsiume Taspl, Modydaemble TIaBHBIM 00pa3oM Mpu
TEpPMUYECKON  00pabOTKE METAJIOB W CHJIMKATOB  (OTXOASIIME  rasbl
MPOMBINIICHHBIX Meveil). HuskoTemmnepaTypHble BTOPUYHBIE YHEPTOPECYPCHI.

Tema 6. BbiOop mapaMeTpoB M pe:KHMBbI CHCTEM JHEProCHAOKEHMS:
DKOHOMUS TOTUIMBA B TETUIO(MUKAITMOHHBIX CUCTEMAaX B 3aBUCUMOCTH OT BEJIMYUHBI
pacUeTHBIX TeMIEpaTyp TOLI. Ontumuzanus pexnma paboThI
HEPTrOOOBEAMHEHUS IO ITEKTPUICCKON IHEPTHUH.

Tema 7. OcCHOBHBIE 3aKOHOMEPHOCTH paclpeAe/IeHUs1 Harpy3Ku.
JlekoMIio3unus 3ajadyd ONTUMAJIBHOTO pachpeneseHus Harpy3ku. Hepapxus B
IPOCTPAHCTBE, BO  BPEMEHM, CUTyaTuBHas  uepapxus.  OnTuMaibHOE
pacrpeaeneHue Harpy3ku 1o IpOU3BOJCTBY AJIEKTPUUYECKON M TEMJIOBOM 3HEPTUH
MEXIY AIEKTPUYECKUMU CTAHLUSAMU — ONTHUMU3AIMUSA HA YPOBHE SHEPTrOCUCTEMBI.
OnTuMalibHOE paclpelereHue Harpy3Kd 10 MPOU3BOACTBY DJJIEKTPUUYECKOW U



TEILUIOBOM OQHCpIrunM MCXKAY arperaramMmd CTaHOUK — BHYTPUCTAHIIMOHHAA
OIITUMM3aIMA.

Tema 8. DJHeprocHad:xeHMe AaBTOHOMHBLIX O0BEKTOB Ha OCHOBe
TEXHOJOTHUU TBEPAOOKCHIHBLIX TOIUIMBHBIX 3JJeMeHTOB. (CXeMmbl Tero-
AIIEKTPOCHAOKEHNS aBTOHOMHOTO O0OBEKTa ¢ HCIIOJIb30BAaHHWEM Ta30BOr0 KOTJIA U
TBEPJIOOKCHIHOTO TOILIMBHOT'O djieMeHTa. [ paduku Harpy3ku B 3aBUCUMOCTH OT
BPEMEHHM T'0J1a M KIIMMAaTHYCCKUX YCIOBUM pernoHa. OCOOCHHOCTH UCITOIb30BaHUS
IIPUBO3HOTO WJIM TI0JIy4aeMOI'0 Ha MEeCTe OTpeOIeHHs rasa.

Tema 9. ABTOHOMHBIE 3JI€KTPOCTAHLIMH HA OPraHMYECKOM TOILIMBE.
ABTOHOMHBIE 3JEKTPOCTAHIIMM W CHUCTEMBI TEIUIOCHAOKEHUS Ha OCHOBE
DHEPrOyCTAaHOBOK,  HCIIOJB3YIOIIUX  OPraHMYECKOE  TOIUIMBO:  JH3CIIbHBIE,
OCH3MHOBBIE, Ta30TypOUHHBIE, Ta30/U3EJbHBIC, Ta30MOPIIHEBbIE, MAapPOra3OBbIE.
Cxembl 3HeprocHaOxeHusi. CpaBHUTEIbHBIE XapaKTEPUCTUKU. DKOHOMHYECKHI
aCIICKT.

5. O0pa3oBaTre/ibHbIE TEXHOJIOT U

MeTtoanka npenogaBaHusl AUCHUIUIMHBI « JHEProcHa0KeHHe aBTOHOMHBIX
CHCTEM U peanu3aiys KOMIETEHTHOCTHOTO MOJAX0/1a B U3JIOKEHUU U BOCIIPUSITUU
Marepuajga NpeayCcMaTpHBAaeT MCIIOJIb30BAHUE  CIEAYIOIIMX AaKTHUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEACHUS TPYNIOBBIX, MHANUBUIYAIbHBIX, ayJAUTOPHBIX
3aHATHA B COYETAaHWU C BHEAYJIUTOPHOW pabOTON ¢ 1enblo (OPMHUPOBAHUS U
pa3BUTHUA NMPO(HECCUOHATBHBIX HABBIKOB 00YUYarOIINXCS:

— MOJTrOTOBKA K BBHIMOJIHEHUIO TPAKTUUECKUX PabOT B ayAUTOPHUSIX By3a U HA
MOIIHOCTSIX NPEANPUATHI-TTAPTHEPOB;

— 3amuTa W UHIUBUAYAJIbHOE OOCYXKIEHHUE BBIMIOJHSIEMBIX JTalloB
pacueTHOTO 3aJaHUs;

— HCTOJb30BaHUE HMHTEPAKTHBHBIX (DOPM TEKYIEro KOHTpolias B (opme
ay AUTOPHOTO TECTUPOBAHUSI.

VYaenpHBIA BeC 3aHATHH, TMPOBOJAMMBIX B HWHTEPAKTUBHBIX (opmax,
ONpEJENICH TJIABHOW II€JIbl0  00pa30BaTeNbHOM MPOrpaMMbl, OCOOEHHOCTBIO
KOHTHHTE€HTa OOYYalOIIUXCA U COJCPKAHUEM IUCIUIUIMHBI « JHEProcHadxeHmne
ABTOHOMHBIX CHCTEM)).

N3ydenne OUCHUIUIMHBI OPUEHTHUPOBAHO HA MPUMEHEHUE TEXHOJIOTUMN
KOHTPOJUPYEMON CaMOCTOSITEIbHOUM padOThl M MPOEKTHOro oOydyeHus. B pamkax
KOHTPOJIMPYEMOU CaMOCTOSATENIbHOW PabOoThl IIAHUPYETCS BHITIOJIHEHUE U 3al[UTa
VH/IMBUIYaJIbHBIX 33aJIaHUMA II0 OCHOBHBIM TE€MaM JIUCUUIUIMHBI, 3aJaHHUE IS
KYpCOBOT'O IIPOEKTA MIPEAIOIAraeT CaMOCTOSITEJIbHY IO pa3paboTKy
(GYHKIIMOHAIBHO 3aKOHUEHHOTO MUKPOIPOIECCOPHOTO YCTPOUCTBA YIIPABICHHUS.
st npoBeAeHUs ay IMTOPHBIX 3aHITUN UCTIOJIb3YETCS:



® [IpW YTCHUH JICKIIUIA — KOMIBIOTEPHAS U MTPOCKITMOHHAS TEXHUKA,;
® IIpM TPOBEICHUM TMPAKTHUYECCKUX ©  JIADOPATOPHBIX  3aHATHA  —
WHTEPAKTUBHASI J0CKa, TAaKeT TNPUKIAJHBIX TPOrpaMM MOJACIUPOBAHUS
ANIEKTPOHHBIX cxeM Multisim, pacuerHbii naker Matlab; nmporpammHas
cpena uHxxeHepHoro npoektupoanus LADVIEW
[IpoBenenne  3aHATHII  TpeaycMaTpUBaeTCs ~ TakkKe  Ha  caifte
http://online.mospolytech.ru Ha OCHOBE pa3paboTaHHBIX kadeapoit
«IIpomblIlinieHHasT TETUIOPHEPTETUKA» JIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
(30P) 1o BceM TemaM JTUCITUTUINHBI:

Jucnunnuna Ccpuika

DHeproodopyaoBaHuE

https://online.mospolytech.ru/local/crw/course.php?id=2895
ABTOHOMHBIX 0OBEKTOB

PaszpaboTtannsie DOP BKIIOYAIOT IPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.

6. OueHo4HbIe cpeACTBA JAJs TEKyLero KOHTPOJIsl YCIeBaeMOCTH,
NMPOMEKYTOYHOH ATTeCTAlUMM M0 UTOraM OCBOEHHUS TUCHHUILINHBI U
y4eOHO-MeToAuYecKoe obecnedeHHe caMOCTOATEIbHOM padoThl CTYAeHTOB

B npouecce oOydeHHs] HCMONB3YIOTCSA CIEAYIOUIME OLEHOYHBbIE (DOPMBI
CaMOCTOSTENLHON paboThl CTyNeHTOB. OLIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIlU, BHITIOJIHEHUE KYPCOBOM pabOTHI TIO
WHIUBUYyAIbHOMY 3aJaHUIO0 IS KaXXJ0T0 OOYydYarolIerocsi B COOTBETCTBHH C
TEMaMUu:

e DddexTuBHBIE CIOCOOBI CHUKEHUS TTOTEPh B IHEPTOYCTAHOBKAX.

e [IpakTuka UCNIOJIHL30BAHUS BTOPUUHBIX SHEPTOPECYPCOB.

e lcnonb3oBaHWe Temia OTXOJAIIMX Ta30B TEIUIOTEHEPUPYIOLIUX
YCTaHOBOK.

e VTunuzanus MoJ0TPEeTONM BOJBI, BO3JAyXa U KOHJEHCATa B CHCTEMax
OXJIQXK]ICHUA.

e VTunuzaius Teria KaHaJTu3allMOHHbBIX CTOKOB.

3amaHue IS BBITIOJIHEHHSI KYpPCOBOW pabOThI BBIOMPACTCS CTYIECHTOM
CaMOCTOSITETTLHO B 3aBUCUMOCTH OT XapakTepa €ro OCHOBHOW padOTHl WIIH
HayYHBIX UHTEPECOB U YTBEPKIA€TCS MPETO0/1aBaTEIEM.

KypcoBast paGota Bkiro4aeT B ceOsl: TUTYIBHBINA JINCT, UCXOJHBIC TaHHBIC,
BBEJCHUE, OOOCHOBAaHUE AaKTyaJIbHOCTHM TEMBbI; OCHOBHYIO (Pacue€THYI0) 4acTh;
BBIBOJIBI;, OMOIHOTrpaduuecKuidi CIIMCOK; MIPUIIOKEHHS (€CIU HEOOXO0IUMO).

Texct kypcoBoit pabotrsl — (12-15 c¢.) mpencraBisercss Ha OyMakKHOM
Hocutene (opmara A-4. Tesucwl aoknaga — (1-2 c¢.) pa3memaroTcss Ha caiTe

Kadephl.



http://online.mospolytech.ru/

OueHouHbIE CpEICTBAa TEKYIIEro KOHTPOJISI YCHEBAEMOCTH BKJIOYAOT
KOHTPOJIbHBIE BOIPOCHI U 3aaHus B (popMe OJaHKOBOIO M (MJIM) KOMIIBIOTEPHOTO
TECTUPOBAHMS, JUIsl KOHTPOJII OCBOCHMS pPa3leioB JUCUUIUIMHBL. OOpasiibl
TECTOBBIX 3aJaHUI, KOHTPOJIbHBIX BONPOCOB M 3aJaHUN JJs TPOBEACHUS
TEKYLIEro KOHTPOJIs, IPUBEACHBI B IPUIOKEHUSX.

6.1. ®@oHI OLEHOYHBIX CPEeICTB ISl IPOBeJCHHUS MPOMEKYTOYHOMN
arrecTaluy 00y4arOIUXCs M0 JUCHUILINHE (MOTYJIIO).

6.1.1. IlepeyeHb KOMIIETEHIMI ¢ YKA3aHUEM JITANOB UX GOPMHUPOBAHMS
B Ipolecce 0CBOeHHUsi 00pa3oBaTeIbHOM NPOrpaMMBbl.

B pesynbrare ocBoeHUs TUCHMUIUIMHBI (MOAYJIsA) GOPMUPYIOTCS CIAEAYIONTNE

KOMIETEHINHN:
Kon B pe3yibTate ocBoeHUs1 00pa30BaTEJIbHON MPOrpaMMbl 00yUalolIHiicst
KOMIIeTCHIIUH JOJI2KeH 00/1a1aTh
I1K-3 Opranu3zanys SKCIUTyaTaluy U pa3BUTHS aBTOMaTU3UPOBAHHOM CUCTEMBI
nuctieryepckoro ynpasienus (ACIY) 00bekToB npodeccroHambHOM
JESITEJIbBHOCTH

B  mpomecce ocBoeHuss  00pa3oBaTENBHON  MPOrpaMMBI  JaHHBIE
KOMITIETEHIIUU, B TOM YUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, ((OPMHUPYIOTCS MOITAITHO
B XOJIC OCBOCHHUS NHUCIMIUINH (MOAYJEH), MPAKTUK B COOTBETCTBUH C y4E€OHBIM
TJTAHOM U KaJICHJAPHBIM rpadukoM yd9eOHOTO TTPoIiece

6.1.2. Onucanue nmokaszareje U KpUTepueB OLCHUBAHUSA KOMIIETCHIUI,
(popMUpyeMBIX 10 HTOraM OCBOCHUSA TUCUMILIMHBI (MOAYJIfA), ONMMCAHUE LIKAJ
OLICHMBAHUA

[Tokazarenem OICHMBAHUSI KOMIIETCHIIMH Ha Pa3IWYHBIX »JTamax Hux
dbopmMupoBaHUsl  SBISETCS  JIOCTHXKEHHE  OOyYalOIMMUCSA  TUIAHUPYEMBIX
pPE3yIAbTATOB O0YUEHUS N0 AUCIUIUINHE (MOAYJIIO).




IToka3aTeian

Kpurtepun oueHnBanus

Onenka Onenka Onenka Onenka
«HeY/0BJIETBOPH | «yAOBJIETBOP «XOpOLIO» UJIH «OTJIMYHO»
TeJIbHO» WJIM | HTEJbHO» WM | TOBBbIIIEHHbIH WJIM BBICOKMIi
OTCYTCTBHE HU3KOI YPOBeHb YPOBeHb
c()OpMHPOBAHHO YPOBEHb OCBOEHHS OCBOEHHS
CTH OCBOEHMS KOMIIeTeHI[HH KOMIETeHI[HH
KOMIIETEHIIMH | KOMIIeTeHINHU
[1K — 3. Opranusanus 3KCIulyaTallii U pa3BUTHS aBTOMAaTU3UPOBAHHON CHCTEMBbI
qucneryepckoro ynpasieHust (ACY) 00beKkToB npodecCHOHANbHOM NesITeIbHOCTH
3narTb: Metoasl | OOyuaromuiics Ob6yuatomumiics | OOyuaromuiics OO6yuatomuiics
POBEICHUS JEMOHCTPUPYET | JIEMOHCTPUPYE | IEMOHCTPUPYET JIEMOHCTPUPYET
WHPOPMALIMOHHO | TIOJTHOE T HETIOJTHOE YaCTUIHOE MIOJTHOE
r'o TIOUCKa 110 OTCYTCTBUE UJIM | COOTBETCTBUE | COOTBETCTBHE COOTBETCTBUE
npobiaemMam HEI0CTaTOYHOE CJICTYIOIITNX CIICAYIOTITIX CJIeTYFOIIIX
3JIEKTPOXUMUYEC | COOTBETCTBHE 3HaHUM: 3HAHUI: METO/IbI 3HAHUI:
KOU 1 CJIEIYIOIINX METO/bI o0ecrnieuyeHus METOBI
BOJIOPOJTHOM 3HaHWil: MeToabl | obecnieueHust | OecriepeOOHOM o0ecrieueHHs
OSHEPTETUKH, & obecrieueHus OecniepeboitHO | paboTHI, 6ecniepe0oitHOM
TaKXe MeToJaM u | 6ecriepeOoiHON i paboTHI, IIPaBUJIbHOMN paboThI,
UHCTPYMEHTaM paboTsI, NpaBUIHHOMN SKCILTyaTaluH, NPaBUIHLHON
Uit NIPaBUIBHOM 9KCIUTyaTaluy, | pEMOHTA U JKCIUTyaTaluH,
UCCIICIOBAHMS UX | OKCIUTyaTallud, 1 | PEMOHTA U MOJICPHU3ALIUT peMOHTa U
XapaKTepUCTHK; | MOJCPHHU3ALNU MOJICPHHU3AIMH | SHEPI€TUYECKOI0, | MOJEPHU3ALNU
OCHOBHEIC HHEPreTUYECKOTO | SHEPreTUYECKO | TeIUIOTEXHUYECKOT | SHEPreTHYEeCKOT
AIIEMEHTBI TEIUIOTEXHUYECKO | TO, oHu 0
TEXHOJIOTHI ro u TETUIOTEXHWYE | TETUIOTEXHOJIOTHYE | TETUIOTEXHUYEC
BOJIOPOJTHON U TEIUIOTEXHOJIOTUY | CKOTO CKOTO KOTO U
ANEKTPOXUMHUYEC | €CKOTO 00opy0oBaHUsI | 000PYMIOBaHHS, HO | TETLIOTEXHOJIOT
KO SHepreTuku, | 00OpyHAOBaHUS. . JlonmyckaroTcs | 10MyCKaroTCs HUYECKOTO
UX OCHOBHBIE 3HAYUTEIbHBIC | HE3HAYUTEIIbHBIC 000pyTOBaHHSI.
XapaKTEePUCTUKU OIINOKH, OIITNOKH,
U CTICITHAITEHYTO MIPOSIBIISIETCS HETOYHOCTH,
TEPMUHOJIOTHIO. HEJIOCTaTOYHO | 3aTPYyJHEHUs NpU
CTh 3HaHUH, MO0 | aHATUTHIECKUX
pany oTepaLusx.
TOKa3aTelie,
oOyJaromuics
WCTIBITHIBAET
3HAYUTENbHbIE
3aTpyAHECHUS
npu
OTIepUPOBAHUHT
3HAaHUSMH NIPU
UX TIepeHoce
Ha HOBBIE
CHUTYAIIHH.
YMmers: OOyuatomtuiics Obyuaromuiics | O0y4aromuiics OObyuaronuiics
OCYILECTBIIATh HE yMeeT WU B JNEMOHCTPHUPYE | IEMOHCTPUPYET J€MOHCTPUPYET
noaoop HEI0CTaTOYHOU T HETIOJIHOE YaCTUYHOE MIOJTHOE
00opy10BaHuUs CTENEHU yMeeT COOTBETCTBUE | COOTBETCTBHE COOTBETCTBUE
JUISL pEeLICHHUs OCYIIECTBIISITh CJICIYIOLTNX CJICAYIOUTNX CIIEYIOUTNX




3a71a4 noaoop YMEHHUN: YMEHUU: YMEHUN:
aBTOHOMHOTO 000pyI0BaHUs IPOBOJUTH obecreynBaTh UCIIOJIb30BaTh
HHEPTOCHAOXKEHU | JUIS peILICHHS HSKOHOMHYECKY | OecriepeboiiHyio IIPUKIIATHOE
s; IPOBOJUTH 3aja4 10 OLIEHKY paodory, IPOTrpaMMHOE
HYKOHOMHMYECKYIO | aBTOHOMHOT'O NpUMEHEHHUS MPaBUIBHYIO o0ecrieueHue
OLIEHKY SHEProcHa0KEHU | TOTO WU IKCIUTyaTaluIo, JUI pacyera
NpUMEHEHHUS sI; IPOBOJIUTD UHOTO PEMOHT U napamMeTpoB U
TOTO WJIM UHOTO | SKOHOMHMYECKYIO | CXEMHOIO MOJICPHU3ALUIO BbIOOpa
CXEMHOTO OLICHKY pelIeHus I | DHEPreTHYECKOT0 | YCTPOUCTB
peleHus s IIPUMEHEHUS TOTO | PEeLICHUs o0opy0oBaHus, JIEKTPOTEXHUY
3a1a4 WJIA UHOTO 3a1a4 CpeAcTB €CKOT0
ABTOHOMHOTO CXEMHOI'0 aBTOHOMHOI'O | aBTOMaTU3aluK U | 000OpyI0BaHus,
YHEPTOCHAOXKEHHU | pEIICHUS JUIs HHEPrOCHA0XKE | 3aIUTHI, pPUMEHEHHUS
s1; BBIOUpATh peleHus 3a1a4 HUS; BBIOMPATh | SJIEKTPUUECKUX U | TOI'O WJIM UHOTO
dusuko- aBTOHOMHOTO duzuko- TEIUIOBBIX CETEH, CXEMHOTI'0
XUMHYECKHUE SHEPrOCHAOKEHU | XMMHUYECKHUE BO3yXOIPOBOJOB | PELICHUs AT
METOBI U s; BBIOUpPATh METOBI U Y Ta30TPOBOJIOB. 3a1a4
UHCTPYMEHTHI ¢buzuko- UHCTPYMEHTB! | YMEHMs OCBOEHBI, | aBTOHOMHOTO
ISt XUMHUYECKHE ISt HO JIOITyCKAI0TCs HHEPrOCHAOKEH
UCCIIEI0BAHMS METObI U UCCIICIOBAaHUs | He3HAUUTEJIbHbIE usi; BBIOMpATh
AJIEMEHTOB UHCTPYMEHTHI 9JIEMEHTOB ommnOKH, ¢busuko-
BOJIOPOJIHBIX U s BOJIOPOJIHBIX U | HETOYHOCTH, XUMUYECKHE
AIIEKTPOXUMHUYEC | HCCIEIOBAHUS AIIEKTPOXUMUY | 3aTPYJHEHUS IIPU | METOABI U
KHX TEXHOJIOTUH. | 3JIEMEHTOB €CKUX. aHATTMTUYECKUX MHCTPYMEHTHI
BOJIOPOJIHBIX H orepanusx, TUIst
JIEKTPOXUMUYEC NepeHoce YMEHU | ucciaeioBaHus
KHUX TEXHOJIOTH. Ha HOBBIE, HIIEMEHTOB
HECTaHJApTHbIE BOJIOPOJIHBIX U
CHUTYaIlUH. AIIEKTPOXUMUYE
CKHUX
TEXHOJIOTHA.
Baagern OO6yuarommmiics OO6yuarommiics | OOy4Jaroruics OOyJarommiics
TEPMUHOJIOTHEN B | HE BIIAJICET UM B | HE MOJIHOCTHIO | YACTUYHO BJIAJZICET | B TIOJTHOM
obnactu HE/0CTaTOYHOU BJIaJIeeT HaBBbIKAMU o0BbeMe BiaseeT
ABTOHOMHBIX CTETICHH BIIAJICET: | HAaBBIKAMU IPUMEHEHHS HaBBIKAMU
UCTOYHUKOB TEPMUHOJIOTHEN B | IPUMEHEHUS MOJyYEHHOM IpUMEHEHUs
SHEpruH, obmacTu HOJTy4YEHHOU MHPOPMALIUY IPH | TTIOTy4EHHOU
JIEKTPOXUMHUYEC | aBTOHOMHBIX UHQOpPMALMU | IPOEKTUPOBAHUN uHpOpMaLn
KOH 1 HUCTOYHHUKOB npu aBTOHOMHBIX npu
BOJIOPOJTHOM SHEpIuHy, IPOEKTUPOBAH | HCTOYHUKOB POEKTHUPOBAHU
DHEPTETUKH; HH( | STEKTPOXUMHYEC | HH SHEPIHUH, ¥ aBTOHOMHBIX
opmanuei o Kol aBTOHOMHBIX JIEKTPOXUMUYECKO | HICTOUHUKOB
TEXHUYECKUX BOJOPOAHOU HUCTOYHUKOB 1 ¥ BOAOPOJHOMU JHEpruu,
napameTpax SHEPreTUKU; SHEpIuu, SHEPIeTUKY; AIIEKTPOXUMHUYE
o0opyIoBaHus uH(popManuel 0 | AIEKTPOXUMUY | HHPOPMAIHEH O CKOU 1
OPUMEHHUTEIBHO | TEXHUUYECKUX €CKOW U TEXHUYECKUX BOJIOPOJIHOM
K TEXHOJIOTHSIM napamMmeTpax BOJIOPOJTHOM napameTpax HHEPTETUKH;
BO300HOBIISIEMBIX | 00OPYIOBaHUS SHEPreTUKH; 000pyI0BaHUS uHpopmanueit o
HCTOYHUKOB MPUMEHUTEIHHO K | HH(pOpMAIMel | MPUMEHHUTENBHO K | TEXHUYECKHX
SHEPIuH, a TaKXkKe | TEXHOJOTHSIM 0 TEXHUYECKUX | TeXHOJIOTUSM napameTpax
AIIEKTPOXUMHUYEC | BO3OOHOBISIEMBIX | TTapamMeTpax BO300HOBIISIEMBIX | 00OPYIOBaHUS
KoM u HCTOYHHUKOB 000pyJI0BaHUSI | HCTOYHUKOB IPUMEHUTEIBHO
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BOZIOPOJHOU JHEPIUH, a TAK)KE | IPUMECHUTENIBH | DHEPIUHU, a TAK¥Ke K TEXHOJIOTUSIM
JHEPreTUKU; JNEKTPOXUMHYEC | O K NIEKTPOXUMUYECKO | BO3OOHOBIISIEMBI
HAaBBIKAMU KOU U TEXHOJIOTHSIM | ¥ U BOJOPOJHOU X UCTOYHUKOB
IIPUMEHEHUS BOZOPOJHOU BO300HOBJISIEM | SHEPIEeTUKH; SHEPruy, a
MIOJIyYEHHOMN JHEPIeTUKU; BIX HaBbIKAMU TaKKe
UH(pOPMALIUY NIPU | HABBIKAMU UCTOYHUKOB IIPUMEHEHHUS IIEKTPOXUMHUYE
IPOCKTUPOBAHUU | IPUMEHEHUS JHEpruy, a IIOJIyYEHHOMN CKOU 1
CUCTEM IIOJIy4YE€HHOU TaKkKe MHpOpPMALIMKU TP | BOJOPOAHOMN
ABTOHOMHOM UHGOPMALIUY TIPH | ANEKTPOXUMHUY | IPOCKTUPOBAHUH OHEPreTUKH;
JHEPreTHKHU. IIPOEKTUPOBAHUM | €CKOH U CUCTEM HaBbIKaMU
CUCTEM BOZIOPOJHOM ABTOHOMHOMU [IPUMEHECHUS
aBTOHOMHOM JHEPreTUKU; HYHEPrETHUKHU. IIOJIy4YE€HHOU
SHEPIEeTHUKHU. HaBbIKAMU uHpOpMaUn
IIPUMEHEHUS pu
IIOJIYYEHHOU [IPOCKTUPOBAHU
UHpOpMaLUU U CUCTEM
pu aBTOHOMHOM
IIPOEKTUPOBAH HHEPreTUKHU.
WU CUCTEM
ABTOHOMHOM
DHEPreTUKHU.

®opMa MPOMEKYTOYHOM aTTECTALUM - IK3AMEH.

[IpomexxyTouHast arrectanusi o0ydaromuxcsa B popMe 3K3aMeHa MPOBOJAUTCS

IO pE3yjabTaTaM BBIIIOJJHCHUSA BCEX BUIO0B qu6H0ﬁ pa6OTBI, mpeaAyCMOTPCHHBIX

y4eOHBIM IJIAHOM MO JaHHOW AMCIMIUIMHE (MOJIYJIIO), MPU 3TOM YUUTHIBAKOTCS

pe3yJbTaThl TEKYUIErO KOHTPOJISI YyCIEBAEMOCTH B TedeHue cemectpa. OleHka

CTETNIEHU JTOCTMXKCHHSI O0y4YarOIIMMHUCS TUIAHUPYEMBIX pe3yJIbTaTOB OOyUEHHUS 10

JUCLUUIUIMHE (MOJYJII0) TPOBOAMTCS MpPEnojaBaTeNleM, BEAYLIUM 3aHATHUS MO

IUCIHUILINHE

(Momym0)

METOI0M

3KCIIEPTHOU

OLICHKH.

Ilo wurToram

HpOMe)ICYTO‘IHOﬁ arTeCTalu 1Mo AHUCHUIIIIHNHC (MOI[YJ'IIO) BBICTABJISICTCA OLCHKA

«OTIIMYHO», «XOPOIIO», KYAOBJICTBOPHUTCIILHO» HUJIN «HCYAOBJIICTBOPUTCIILHO.

K  npomexyrounoit

BBITIOJIHUBILINAE
IIPOrpaMMOu

BCE BUJBI
ITUCHUTUIAHBI

aTTeCTaluu

yueOHOM paboTHI,
«MukpornporeccopHas

AOITYCKArOTCs

TEXHHUKa

TOJBKO

CTYIEHTHI,

IPEeIyCMOTPEHHBIE paboueit

B CHUCTEMAX

yIOpaBJEHUSI CUIIOBBIM OOOpYIOBaHUEM» (MPOUUIM MPOMEKYTOUHBIA KOHTPOJIb,

BBLIITOJIHUJIM BECh 00BEM SaI[aHI/Iﬁ Ha CCMHMHAPCKHUX 3aHATHUAX, BBICTYIIWJINA C

JIOKJIaJIOM HA CEMUHAPCKOM 3aHSITHH)
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HIxana oneHUBaHUA Onucanne

OtinnuHO BoimonHensl Bce BUAbI yueOHOM paboOThl, MpEeayCMOTPEHHbIE
y4eOHbIM IUTaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HaHUH, yMEHUI, HaBBIKOB MPHUBEAEHHBIM B  TaOIUIAX
ToKa3zaTesel,  omepupyer  NPUOOPETEHHBIMH  3HAHUSIMH,
YMEHMSIMHM, HaBbIKAMM, IPUMEHSIET MX B  CHUTyalMsIX
MOBBIIIEHHON Ci0XKHOCTU. [Ipu 3TOM MOryT OBITH JOMYLIEHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHsS IpHU
AQHAJIMTUYECKUX Ollepalusax, IEPEeHOCe 3HAHUM M YMEHMU Ha
HOBbIE, HECTAHJAPTHBIE CUTYALIHH.

Xopomio CTy/leHT NOoKa3bIBaeT JIOCTATOYHBIN YPOBEHb TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHWH, CBOOOJHO ONEpHUpYET KaTeropHalbHbIM
anmapaToM. YMeeT aHaIM3UPOBaTh MPAKTUYECKUE CUTYAllUH, HO
JIOIIYCKaeT HEKOTOPBIE NOTPEIIHOCTH. OTBET MOCTPOEH JIOTHUYHO,
MaTepHall U3J1araeTcsi IPaMOTHO.

Y 10BIETBOPUTEIBHO CTyneHT 1OKa3pIBa€T 3HAHUE OCHOBHOIO JIEKIIMOHHOTO H
IIpaKTU4eCKOro Marepuana. B oTBere He Bceraa MpUCYTCTBYET
Joruka u3noxkeHus. CTyIEHT HUCHBITBIBAECT 3aTPYJHEHUS IPHU
IIPUBEACHUU IPAKTUYECKUX IIPUMEPOB.

Heynosnersopurensho | He BbmmonHeH oauH uiau Gojee BUAOB y4yeOHOW paboTBhI,
MPEIYCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYJeHT JEeMOHCTPHPYET
HEIIOJHOE  COOTBETCTBUE  3HAHUM,  yYMEHUH,  HAaBBIKOB
NPUBEJCHHBIM B  Ta0IWIax IOKa3aTeleu, JOIMyCKaloTCs
3HAYUTENIbHbIE OIIMOKHM, TMPOSABIAETCS OTCYTCTBUE 3HAHMI,
YMEHMM, HaBBIKOB IO psJly IOKa3aTelel, CTyAEHT HCIbIThIBAET
3HAYUTENIBHBIE 3aTPYJHEHHUS IPHU ONEPUPOBAaHUM 3HAHUSAMU H
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYALINH.

@DOHJIbI OLIEHOYHBIX CPEACTB MPEJCTABICHbI B MPWIOKEHUSX K padbouei
porpaMMme.

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHne TUCIUTIINHBI

OcHoBHas uTEpaTypa

1. OcHoBbl  coBpemeHHOM sHepretuku. Tom 1. CoBpeMeHHas
TEIJIOPHEpPreTHKa [DNeKTpoHHBI pecypc]: yue6. / Tpyxuuit AJl. [u ap.]. —
DnekTpoH. 1aH. — Mocksa: M3natensckuii njom MOU, 2010. — 472 c. — Pexum
nocryna: https://e.lanbook.com/book/72255. — 3arm. ¢ skpaHa.

2. PozanoB HO.K., OcHoBbl coBpemeHHON »5Hepretuku. Tom 2.
CoBpemMeHHas 3JIeKTpOdIHepreTruka [ neKTpoHHbli pecypc]: yueb. / Pozanos FHO.K.,
CrapmmaoB B.A., CepeOpsnnukoB C.B.. — DOnektpoH. paH. — Mocksa:
M3parensckuit  nom MOU, 2010. — 632 c¢. — Pexum pocrymna:

https://e.lanbook.com/book/72256. — 3ari. ¢ s3xpaHa.
IIporpammHoe o0ecnieyeHne U MHTEPHET-PECYPCHI:
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HNHTepHeT-pecypchl  BKIIOYAIOT  Y4EOHO-METOAMYECKHUE MaTepuanbl B
AJIEKTPOHHOM BHJE, MpeacraBieHHbie Ha caite (http://lib.mami.ru/ebooks/) B

pasnene «bubnuorekay.
WuTepHeT-pecypchl  BKIIIOYAIOT  y4eOHO-METOJUYECKHE MaTepuaibl B
AJICKTPOHHOM BHJE, MpeacraBieHHbie Ha caite (http://lib.mami.ru/ebooks/) B

pasneine «bubiorekay.

[Tone3npie  ydyeOHO-MeTOAMYECKHE ¥ WHOOPMAIMOHHBIC MaTePUAIIBI
MPEICTABIICHBI Ha CalTax:
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. MaTtepuajbHO-TeXHUYECKOE oO0ecnevyeHne 1 CIUTITHHbI

AyauTopuu i MPOBEJCHUS 3aHATHI JIGKIIMOHHOTO U CEMUHAPCKOTO THIIA,
MPaKTUYECKUX 3aHITUM, caMmocTosTeapHOM paboTel. AB2402, AB2403, AB2414.
115280 r. Mockga, yi. ABro3zaBojackas, 1. 16. KoMrmiekTsl MeOenu 1isi yaeOHOTO
npoliecca.

AB2404. 115280 r. Mocksa, yi. ABTo3aBojickas, 1. 16. KommiekTs Mmebenu
Jutst yaebHoro npoiiecca. [Ipoektop, unrepaktuHas aocka, [T1K.

AB2406. 115280 r. Mocksa, yi. ABTo3aBojickas, 1. 16. KommiekTsl mebenu
JU1s yaeOHOTo mpoliecca.

Mapxkepnas gocka. Hoytoyk.

JlaGopaTopHbI€ YCTAHOBKH:

- «Ompenenenne kodPPUIMEHTA TEIJIOOTAAYH METOJOM PETYJSIPHOTO
pexKuMa;

- «Onpeznenenre Kod3(ppuuueHTa TEIIOOTAAYN MPHU My3bIPbKOBOM KUIIEHUU
KUJKOCTH Ha [WIHHAPEY;

- «Onpenenenune ko3pPuueHTa TEMIONPOBOAHOCTH TBEPIBIX TEI METOJIOM
HUJTUHIPUIECKOTO CIIOS.

JlabopatopHass yctaHoBka («Valtec») «Mogenb CHCTEMBI OTOIUICHUSA U
TEITOCHAOKEHUS WHANBUIYATbHOTO KHUJIOTO JOMaY.

DNEeMEHTHI TeTUIOIHEPTETUIECKOTO 000PYI0OBAHUS U CUCTEM.

AB2415. 115280 r. Mocksa, yi. ABTo3aBojickas, 1. 16. KommiekTsl mebenu
JU1s yaeOHOTo mpoliecca.

JlaGopaTopHbI€ YCTAHOBKH:

- «Omnpenenenne K03GHUIMEHTA TEMIIEPATYPOIIPOBOTHOCTH CTATH METOIOM
PETYJISIPHOTO PEKUMAY;

- «Omnpenenenue kodpduiMeHTa Temaonepesadyd MNpU BbIHYKJIEHHOM
TEUEHUHU KUJIKOCTH B TpyOe (TpyOa B TpyOE)».

Komnuekr o0Opa31oB TEXHUYECKUX CPEACTB U3MEPEHUN
TEIMJIOTEXHOJIOTMUYECKUX M1apaMeTPOB.

[IpoexTop, mapkepHas aocka, [1K, sxpan
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Mojenp napoBOM KOTEIBHOM YCTAHOBKH C MEXAHUYECKUM IPUBOJOM.

TeroTexHUYECKUE CPEICTBA U3MEPEHHUS IJIs1 y4eOHOTO Tpoliecca.

DNEeMEHTHI TeTUTOHEPTETUIECKOTO 000PYIOBAHUS U CUCTEM.

Omnepammonnas cucrema, Windows 7 (v Huxke) — MicrosoftOpenLicense

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

Oducubie npunoxenus, Microsoft Office 2013 (wnmm Huxe) —
MicrosoftOpenLicense

JInuensust Ne 61984042

AntuBupycunoe IO, KasperskyEndpointSecurity nns  Ousneca —
CrangapTHbIN

Jluyenzuu Ne 1752161117060156960164.

9. MeToanuyecKkne peKOMEHAALMHU 1JI CAMOCTOATEIbHOI Pad0Thl CTYJA€HTOB

[To crennambHOCTH MOKHO PEKOMEHJI0BATh CIIEYIONINE HAYUYHbIC KYpPHAJIbI
Ha aHTJIMHCKOM sI3bIKE M MHTEpHET mopraibl: International Journal of Hydrogen
Energy, Journal of Power Sources, http://www.portalnano.ru/, 6a3bl JaHHBIX
3apyOEKHBIX HAay4YHBIX >KYPHAJIOB C HCHONb30BaHueM mnoprtana. Caiitr Ilentpa
KOJUICKTUBHOTO MOJIb30BAHUS «BomopoHas u IEKTPOXUMUYECKUE
texHosmorum» / Caiir ~ Mexnynapognoro  Cummnosuyma  «Bomopomgnass u
AIEKTPOXUMHUYECKHE TeXHOoJIorum» http://H3-symposium.ru/

10. MeTtoanyeckue PEKOMEHIAIUA AJA IPEnoaaBaTeIst

[IpenogaBanue TUCHUIUIMHBI 0a3UpyeTCs Ha KOMIETEHTHOCTHOM, MPAKTUKO-
OPUEHTHPOBAHHOM Mo/1x0/e. MeTonrKa npenoiaBanus AUCHUILIUHBI HAaIIpaBlieHa
Ha OpraHM3alMio0 CHUCTEMAaTHYECKOW IUIAHOMEpPHON paboThl CTy/IE€HTa B TEUEHUE
ceMecTpa He3aBUCUMO OT (opMbl ero oOydenus. B cBsizu ¢ 3TuM cienyer
oOpaTUTh BHUMaHUE Ha OCOOYIO 3HAYMMOCTb OPTraHMU3ATOPCKON COCTaBIISAIOIICH
npoeccroHanbHOM AESITeIbHOCTH NPErnoJaBaTess.

OcHoBHas paboTa co CTyAeHTaMu OYHOW (opMbI 0OyUeHHUs TPOBOAMUTCS HA
ayJTUTOPHBIX JICKIUAX U JTAOOPATOPHBIX U MPAKTHYECKHUX 3aHATUAX. JICKIIMOHHBIN
Kypc  BKIIOYAeT  yCTAaHOBOYHbIE,  MNpOOJIEMHBbIE,  OO30pHBIE  JIEKLHUU.
WMHTepakTUBHOCTh JIEKIIMOHHOTO Kypca 00eCreYrBaeTCsl ONEpPaTUBHBIM OIMPOCOM
WIN TECTUPOBAaHUEM B KOHIIE 3aHATHs. [lIMpoko mpuMeHsI0TCS METOABI Jualiora,
coOeceoBaHUM U JUCKyccul B xoje jekiuu. [IpobiemMHoe o0ydenue 6azupyercs
Ha MpUMeEpax KOHKPETHBIX MPEATIPUITHIHA.
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[Tporpamma cocrtaBieHa B cooTBercTBuU ¢ TpeboBanusimu GI'OC BO c yuetom
PEKOMEH AU ITpOOIT BO o HAIPaBJIECHUIO MOJATOTOBKH
13.03.03 «OHepreTuyeckoe MaIIMHOCTPOEHUE» u npoduio
«ABTOMATH3HPOBAHHBIC JHEPreTHYECKHE YCTAHOBKH

ABTOpBI

Houent kadenpsl «II[poMbllieHHas TEMI0IHEPTeTHKA
K.T.H., JJOIICHT B.H. Unueprokun

[Iporpamma  obcyxnaena Ha  3acegaHuu  Kadeapsl  «IIpombliuieHHas
TertodHepreTuka». IIporokon ot 26 mas 2022 r. Ne 11.

CorJiacoBaHo:

3aBenyromuii kadenpoi «IIpoMbIIeHHAS TETUIOYHEPIETHKAY

K.T.H., IOLICHT JILA. MaprommH

PykoBoautens OOIT N.JI. CaBenbes
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CprKTypa " COACPKaHuEC TNCHUIIINHBI ((3HepFOCH36)K6HI/Ie ABTOHOMHBIX CUCTEM»

10 HanpaBJieHHI0 NoAroToBKH 13.03.03 ABTOMAaTH3HPOBAHHbIE YJHEPreTHYECKUE YCTAHOBKHU

(0akanasp)

Ipuiaoxenue 1

Paszgen

Cemectp

Henenst
cemecTpa

Bunnbl yue6Hoii padoThl,
BKJII0Yasi CAMOCTOATEJIHLHYIO
padoTy CTYIeHTOB,
TPYA0E€MKOCTh B Yacax

Buael camocTosiTe/IbHON PadoThI ®opma
CTY/ICHTOB

aTTeCTAallMHa

HIeCTOM cemMecTp

J | II/C | Jb | CPC | KCP

K.P.

K.II.

PI'P

Pedepar

T 9 3

Tema 1

BBenelme. XapaKTepI/ICTI/IKa npeaMeTa Kypca, IoHATHE
yHrpaBJICHUSA CHCTEMOM TEIIO- U 3J'I€KTpOCHa6)KeHI/IH

MTPOMBIINIJICHHOTO NPCATIPUATHA C YICTOM MHOT'UX q)aKTOpOB oT

PA3ITUYHBIX T'CHCPUPYIOHNINX UICTOYHUKOB ¢ MUHUMAJIbHBIMH
3aTpaTaMiu C 1IECJIbIO obecneueHus HaJACXXHOIo u CTaOUILHOTO
ITPOU3BOACTBEHHOT'O IIPOIIECCa.

CemuHapcKoe 3aHATHE.

Omnpenenennsi. Knaccudukariys 3HEproyCcTaHOBOK.
:‘)HepFOyCTaHOBKI/I Ha OPraHn4€CKOM TOILIIMBEC.
OHeproycraHOBKH BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
DJeKkTpoXuMHUYecKue sHeproycranoBku. Knaccngukanms
ABTOHOMHBIX SHEPTeTHYECKUX CHCTEM

CeMuHapckoe 3aHsITHE.

Knaccudukarus motpeduteneii. MecTo aBTOHOMHBIX

OHEPIreTUYCCKUX CUCTEM B OHEPIroCUCTEMC PEruOHa U CTPaHbI.

Tema 2

CHa0xeHue 00beKTOB KOMILICKCAMH TEIIOBOH 1
JIeKTpHYecKoii 3Heprun. CrcTeMa 3IIeKTPOCHA0KEHHUS KaK
00BeKT ynpasieHns1. BeI0Op paloHaIbHBIX CXEM TEIUIO- U
3IEeKTpoCcHAOXKEeHHS poMIipennpusaTaii. KomrexcHpie
BOIIPOCHI IHEPTrOCHA0KEHHS TPOMBIIIIIEHHBIX PEIIPHUSITHI.
Bwi6op aHEepronocurencii. Pazmenienrne npoMbIIIICHHOCTH.
KomOunnanpoBaHnue kak BHYTPH IPOMBILIICHHOCTH, TaK U
COBMECTHO, MMPOMBIINIJICHHOCTHU U OHEPICTUKU

CeMI/lHapCKOC 3aHATHE.
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Kputepuu BeIOOpa SHEProyCTaHOBKHU U1l aBTOHOMHOT'O
SHEProcHaOXKEHHS. DIIEKTPOXUMUIECKIE
sHeproycraHoBku._Kimaccudukanusa. AKKyMyJIaTOpHBIE
OaTapen.

CeMI/lHapCKOE 3aHATHE.

KonTposuteps! coritlacoBanus U ynpaBJieHHs. 3apsiiHble
ycTpoiictBa. THBEpTOpBHI.

Tema 3

3aa4yn NOCTPOEeHUSI ABTOHOMHBIX YHEPreTH4YeCKHUX CHCTEM.
3agaun o0IIeH paroHAIN3aIIH SHEPTeTHIECKOTO X03siCTRa.
[lepeBos Ha LIEHTPANU30BaHHOE TEINIOCHAOKEHNE OT
npomsinuierHo TOL Bcex uinw 60IpIIHHCTBA
TEXHOJIOTUYECKHX, CHIJIOBBIX U OTONUTEIHHO-BEHTHIIALIMOHHBIX
MPOLIECCOB OOBEUHSET B €IMHBINA SHEPTeTHYECKUN KOMILJIEKC
MPOM3BOJICTBO JIEKTPOIHEPTUH U TEIIA U MOTPEOICHHE TerlIa.
LleHTpann30BaHHOE TEIJIOCHAOKEHUE MTPEATIPUATHIA
pa3BHBaeTcs Ha 0a3e Kak MPOMBIIUICHHBIX, TaK U PAOHHBIX
T3ML. Pacnonosxenue npomsbinuieHHsix TOL] B mpenenax
JEWCTBHS PAaHlOHHBIX AJIEKTPOIHEPTETHYECKUX CHCTEM.

Cemunapckoe 3aHsiTHe. LlenTpanu3oBaHHOE TeIIOCHA0XKEHUE
IpeaIpUATHH

CeMuHapckoe 3aHsITHE.

OHeproycTaHOBKH Ha OCHOBE BHYTPEHHETO CrOpaHMs TOIIIHBA.
Bensoreneparopsr (BI'). Pabounit uxi. MaankaTopHas
JHarpamma.

Tema 4

Tennopukauus, pacnpegejieHue mnapa M ropsiuei
xo3siiicTBeHHOM Bonabl: OmpenercHne pacxoga Teriia, ero
mapaMeTpoB M XapaKTePHBIX PEKHMOB TEIJIOCHAOKEHHUS
OTIENBHBIX Tpynn moTpeduteneii. OmpeneneHne xapakrepa
BO3MOYKHOTO HCIIOJIB30BAHUS Teruia BTOPUYHBIX
SHEPropecypcoB M  BBIOOP pAIMOHAIBHBIX CXEM 3TOrO
ucnonb3oBanus. OmnpeneneHue napamMeTpoB TEIUIOHOCUTENEH,
TEIUIOBOM  HAarpy3kKM H© pexuma OTIycka Teia oT
npomsiieHHo TOLLL

CeMuHapckoe 3aHsITHE.
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Juzensreneparopst (JI'). I'azonopunensie arperarst (I'TIA) Ha
NPUPOTHOM rase, OMorase u CHHTe3rase.

CeMmlapcxoe 3aHATHE.

MuKpOoTYpOHHBI Ha IPUPOAHOM M CHHTE3UPYEMOM rase.
TexHonorMyecKas cxema, OCHOBHBIE DIIEMEHTHI, TTAPaMETPHI
paboThl M XapaKTEPUCTUKH.

Tema 5

Hanpapnenus HCMO0JIb30BAHUSA BTOPHYHBIX
JHEPropecypcoB: Oomas METOMKa oTpeieeHus
3¢ PEKTUBHOCTH HCIIOJIB30BaHKUS BTOPHYHBIX SHEPrOPECYPCOB.
T'oproune rassl, nosyyaemsle B IMHPOrE€HETUUECKUX Ipolieccax
nepepabOTKN TOIUIMB. [ opsiuMe raspl, MOJTydaeMble TJIaBHBIM
00pa3oM Ipu TePMUYECKOH 00pabOTKe METauIOB U CHIIMKATOB
(oTxomsmIHe rassl TIPOMBIIUICHHBIX neyei).
HuskoremnepaTypHbIe BTOPHUHBIE YHEPTOPECYPCHI.

CeMmlapcxoe 3aHATHE.

Temnossie Hacock! (TH). TexHnonornueckas cxema, OCHOBHBIC
3JIEMEHTHI, ITapaMeTphl PadOTHI U XapaKTEPUCTHKH.

CeMI/lHapCKOC 3aHATHE.

CriocoObt HCpepa60TKI/I 1 UCIOJIb30BaHUs pa3IMYHbIX BUJ0OB
TOILIUB AJI1 aBTOHOMHOT'O 3HCpFOCHa6)K€HI/I$[

10

Tema 6

Bb100p napamMeTpoB U pe;KMMBbI CHCTEM JHEProCHAOKEeHMS.
OKOHOMHS TOIIJIMBA B TETUIO(UKAINOHHBIX CHCTEMAX B
3aBHCHMOCTH OT BETMUUHBI PacdeTHHIX Temmepatyp TOLL.
OnTtuMu3anus pexxnma paboTel SHEProoOBETHHEHNUS IO
3JIEKTPUUECKON SHEPTUHU.

11

CemuHapckoe 3ansitue. Vcnonb3oBanne BO30OHOBIISIEMBIX
MCTOYHHMKOB SHEPTUH ISl SHEPrOCHA0KEHHST aBTOHOMHBIX
OTpeOuTeNeH.

11

CemMuHapcKoe 3aHATHE.

CosnHeunble BakyyMHble kosuiektopbl (CBK). [TpuHumn paboTs
U OCHOBHBIE XapaKTEPUCTUKU

12
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Tema 7

OcHOBHBIC 3aKOHOMEPHOCTH paclpeie/IecHHs HATPY3KHU.
JlexoMITo3nLys 3aa4i ONTUMAJIBHOTO PACIPENEIIEHHS
Harpysku. Mepapxus B IpOCTpaHCTBE, BO BPEMEHH,
cuTyatuBHas uepapxusd. ONTUMaIBLHOE paclpeeieHne
Harpy3KH I10 IPOU3BOJACTBY JIEKTPUUECKON U TEIJIOBOU
OHEPIUU MEXIY IEKTPUYECKUMU CTAHLUAMHU — ONITUMHU3aLUs
Ha ypoBHe 3HeprocucreMsl. ONTUMaNbHOE pacIpesieIcHUe
Harpy3KH 0 IPOU3BOJICTBY AIEKTPUUECKOH U TETIIOBOM
DHEPrUu MEXJy arperaraMy CTaHLUU — BHYTPUCTaHIIMOHHAs
ONTUMU3ALIYSL.

13

Cemunapckoe 3ansitue. Kitaccngukanus TUIIOB TOTUTHBHBIX
aneMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH PabOTHI 1
XapaKTEPUCTHKH.

13

CeMI/lHapCKOC 3aHATHE. MGTO,I[LI pac4deTa 1 OITUMH3AIUN

OPUMCHUTECIIBHO K CUCTEMAM daBTOHOMHOI'O 3HGpFOCHa6)K€HI/I$I.

14

Tema 8

JHeprocHad:keHue aBTOHOMHBIX 00EKTOB HAa OCHOBE
TeXHOJIOTHH TBEPI0OKCHIHBIX TONJIMBHBIX 3JIEMEHTOB.
CxeMbl TeIUI0-3IeKTPOCHA0KEHHsI aBTOHOMHOT'O 00BEKTa ¢
UCIIONb30BaHUEM Ta30BOT0 KOTJIA U TBEPAOOKCUAHOTO
TOIUIMBHOTO 3JIeMeHTa. I"paMKu Harpy3Ku B 3aBUCHMOCTH OT
BPEMEHH Iojia U KIIMMaTHYECKUX YCIOBHH pernoHa.
Oco0eHHOCTH HCTIONIB30BaHUS! TPUBO3HOTO MITH MOIY4IaeMOTO
Ha MecTe MoTpeOIeHus rasa.

15

CeMI/lHapCKOC 3ansaTHe. CXeMbI TeHJ’IO—SJ’IGKTpOCHa6)K€HI/IH
aBTOHOMHOI'0 OOBEKTA C UCIIOJIB30BAHUEM ra30BOro KOTJIA U
TBEPAOOKCHIHOI'O TOINIMBHOI'O 3JICMECHTA.

15

CemuHapckoe 3aHsiTue. ABTOHOMHbBIE JIEKTPOCTAHIIUH U
CHCTEMBI TEIJIOCHA0KEHHUS HA OCHOBE YHEPrOyCTAHOBOK,
UCIIOJB3YIOIINX OPTaHUYECKOE TOILIMBO: JH3EIbHbIC,
OCH3MHOBHIE, Ta30TypOUHHBIE, TA30/IU3EIbHBIE,
ra3onopIIHEBbIC, TAPOra30BbhIC

16
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Tema 9

ABTOHOMHBIE YJIEKTPOCTAHIHH HA OPTaHUYECKOM TOILIUBE,
ABTOHOMHBIE DJIEKTPOCTAHIIUU ¥ CUCTEMBI TETUIOCHAOXKEHHUS Ha
OCHOBE SHEPrOyCTaHOBOK, HCIOJB3YIONINX OPTaHUIECKOe
TOIUTMBO: AU3EIbHBIE, OCH3MHOBBIE, Ta30TypOUHHEIE,
ra30/u3eIbHbIC, Fa30MOPIIHEBbIC, Tapora3oBbie. CXeMbl
sHeprocHatkenusi. CpaBHUTEIBHBIC XapaKTCPUCTUKH.
DKOHOMHYECKHUI aCIEKT.

17

Cemunapckoe 3aHsTHe. CXeMBbl SHEpPIroCHA0KEHUS Ha OCHOBE
TPaAMIMOHHBIX YHEPTOYCTAHOBOK M BO30OHOBIISIEMBIX
HCTOYHUKOB 3Hepruu. CpaBHUTENBHBIE XapaKTEPUCTUKH.

17

Cemunapckoe 3aHsitue. OCHOBHBIE 3JIEMEHTHI M CXEMEBI
SHEProcHa0KeHusI. DHEPreTHIECKUE U SIKOHOMUYIECKHE
XapaKTEePUCTHUKH.

18

dopma aTTecTAlMH

Bcero 4acoB no 1McHUIJIMHE B IIIECTOM ceMecTpe

216

36

72

108
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Ipuioxkenue 2

MUHHMCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINU
OEJAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHME
BBICILIET'O OBPA30OBAHUA

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpasnenue noarorosku: 13.03.03 «9Heprernyeckoe MAIIMHOCTPOCHHE)
OII (mpouiib): KABTOMATH3MPOBAHHBIE JHEPreTUHYECKHE YCTAHOBKH

®dopma 00yueHus: OUHas

Kadenpa: «[IpomMbliijieHHAs TENJI0IHEPTEeTHKA»

®OH/J ONEHOYHBLIX CPEACTB

MO JUCLUIIJIMHE

«IJHeprocHadKeHue ABTOHOMHBIX CHCTEM))

1. [aciopT poH1a OLIECHOYHBIX CPE/ICTB.

2. IlpakTrueckast paboTa 1Mo JUCHHUIUIAHE.

3. Bompock! 4151 CaMOKOHTPOJISL.

4. ITIpumepsl peieHus] KOHTPOJIBHBIX 3aIaHUH.

5. CuCcoK 9K3aMEHAIMOHHBIX BOITPOCOB MO JUCIHUILIHHE.

6. [IpumepHbIii MepeueHb BOTIPOCOB JIJIsl TPOMEKYTOUHOT'O TECTUPOBAHUSI.

MockBa
2022
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1.ITacopt ¢doHIa OLIEHOYHBIX CPECTB

)Incm/m.nm{a «3Heprocnaﬁmeﬂne ABTOHOMHBIX CUCTEM»

®I'OC BO 13.0303 DHepreruyeckoe MAIIMHOCTPOEHH e

Komnerenuun IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma Crenenu ypoBHei

HNnpexc ®opMyJIMpOBKa ¢popmupoBanus OLICHOYHOI0 OCBOCHMS KOMIIeTeH M

cpeAcTBa
[1K-3 Opranuzanus SKCIutyaTaidd | 3HaTh: METO/Ibl TPOBEICHUS Hcnonb3oBanue [IpomexxyTouHoe u | ba3oBblil ypOBEHSB:

Y Pa3BUTHUS MH(OPMALIMOHHOTO MTOUCKA 110 | UHTEPAKTUBHBIX | HTOTOBOE criocobeH obecreynBaTh
aBTOMAaTU3UPOBAHHOU npobiemam METOJIOB U KOMIIBIOTEPHOE pa3paboTKy MEepOIpUATHI
CHUCTEMBI IUCIIETYEPCKOTO 3IEKTPOXUMHUYECKON U TEXHOJIOTH B TECTUPOBAHUE. 10 COBEPILIEHCTBOBAHUIO
ynpasnenus (ACLY) BOJIOPOJTHOW SHEPTETHUKH, A o0pa3oBaTesbHOM | 3aluTa KypcOBOMH | TEXHOJOTMH IPOU3BOJICTBA
00BEKTOB TaKXe MeToJaM 1 mpoiecce. paboThL. B CTaHJAPTHBIX
npodeccuoHaIbHON MHCTPpYMEHTaM JUIs IIPOU3BOJCTBEHHBIX
JeATETbHOCTH HCCIEA0BaHUS UX CUTYAaIUAX

XapaKTepUCTHK; OCHOBHBIC
AJIEMEHTHI TEXHOJIOTUH
BOJIOPOJIHOU U
ANIEKTPOXUMUIECKOM
JHEPTETHKH, IX OCHOBHBIC
XapaKTePUCTHKH U
CTEIHUAITBHYIO TEPMUHOJIOTHIO.
YMeTh: OCYIIECTBIISTh IOJJ00D
000pyIOBaHUS JJIs PEIICHUS
3aJ1a4 aBTOHOMHOTO
SHEProCcHa0KEHUS; IPOBOIUTH
HKOHOMHYECKYIO OIICHKY
MPUMEHECHHS TOTO HJIH MHOTO
CXEMHOT'0 PEIICHUS JIJIs
peleHus 3a1a4 aBTOHOMHOTO
AHEPTroCHA0KCHUS; BHIOMPATH

I1oBbIIIEHHBIN YPOBEHB:
croco0eH obecreunBaTh
pa3paboTKy MepOTpUsITUI
MO0 COBEPILICHCTBOBAHUIO
TEXHOJIOTUH IPOU3BOJICTBA
B HECTaHJapPTHBIX
MIPOU3BOJICTBEHHBIX
CUTYaIUsX C UX
MOCIICAYIOIIUM aHATH30M
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(PU3HKO-XMMHYECKHUE METOTBI
Y MHCTPYMEHTHI JIJIst
HCCICAOBaHHUS DJIIEMEHTOB
BOJOPOJIHBIX H
ANEKTPOXUMHUYCCKUX
TEXHOJIOTHil.

BJIaJIeTh: TCPMHHOJIOTHEH B
00J1aCTH aBTOHOMHBIX
HMCTOYHUKOB YHEPIHH,
3JIEKTPOXUMHYECKOU U
BOJIOPOTHOM YHEPIETHKH;
uHpopManuei 0 TEXHHYECKUX
napamerpax 000pya0BaHHUS
MPUMEHHUTETHHO K
TEXHOJIOTHSM
BO300HOBJISIEMBIX HICTOYHHKOB
SHEPTHUH, a TAKKE
3JIEKTPOXUMHYECKOU U
BOJIOPOTHOM YHEPIETHKH;
HaBBIKaMU IPUMEHEHUS
MOJIyYeHHOM HHpOpMaru
MIPY MPOCKTHUPOBAHUH CHCTEM
ABTOHOMHOM SHEPreTHKH.
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2. KypcoBasi pa6oTa no qucuuinjinHe

/1

HaumenoBanue IIpencrasiienue
Kpartkas xapakrepucTnka
OLICHOYHOI'0 CpeICTBa OLICHOYHOI0 CpeCTBA
OLICHOYHOI'0 CpeICcTBa
B (poHT

KypcoBas pabora Kypcosas pabota Pesynbratom
«IpdexTuBHBIC HarpasJ€HA Ha paboOTHI ABJISIETCS
CHocoObI CHIKEHUS | (popMuUpoBaHUe YMEHUM U | pa3paboTka

HOTEPh B HaBBIKOB I10 pacyeTy anmnapaTHbBIX,
SHEProyCTaHOBKAaxX» | DHEPrOyCTaHOBOK. IPOrPaMMHBIX U
CXEMHBIX pelLleHU,
peanu3yronmx
CHOCOObI
IIOCTPOEHUS CUCTEM
YHEProCcHaOXKEHHS.

N —

10.

11.

12.

13.

14.

3. Bonpochl 11t CAMOKOHTPOJIS

MukpoTypOUHBI Ha IPUPOTHOM M CUHTE3UPYEMOM Tas3e.
TexHonorMYeckas cxeMa, OCHOBHBIE JJIEMEHTHI, TapaMeTphbl pabOThl U
XapakTepuCTHKU. CXEMBI TETUTO-3JIEKTPOCHAOKEHHUS.

TemnoBsie Hacockl (TH). TexHomoruyeckas cxema, OCHOBHBIC DJIEMEHTHI,
napamMeTpbl pabOThl U XapaKTEPUCTUKH.

CxeMbl TeI10-3JIEKTPOCHA0XKEHUSI.

Knaccudukanys u OCHOBHbIE XapaKTEPUCTUKU TOTLIUB. CrIocOObI
nepepabOTKH U UCIIOIB30BaHUS PA3JIMUHBIX BUIOB TOTUIUB JIJIs
aBTOHOMHOI'O SHEPTrOCHAOKEHUS.

Cuctembl XpaHEHHS TOTUIUBA.

Hcnonb3oBanue BO30OHOBIISIEMBIX UICTOYHUKOB SHEPTHH JIJIS
HHEProcHa0KEeHUsI aBTOHOMHBIX MOTpeOUTemNeH.

Pacnpenenenne cyMM COJIHEUHOM pagualiid U CKOPOCTH BETPA B TEUCHUE
rojia Jyisl pa3aIuYHbIX PETHOHOB.

OueHka nNoTeHIIMaa BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUU J1JIS
Pa3IUYHBIX PETHOHOB.

Conneunbie BakyymMHbIe KOJIeKTOPHI (CBK). [Ipuanmm paGoTsl 1 OCHOBHBIE
XapaKTePUCTUKU

Berporenepatops! (BI'). OcHOBHBIE KOHCTPYKIIMH U XapaKTEPUCTHUKHU.
Oco0eHHOCTH TPUMEHEHUS

OcHOBHBIC KOHCTPYKITUU U XapaKTepucTUKu. OCOOEHHOCTH MTPUMEHEHUSL.
Metonp! pacuera BI'

Krnaccuduxkanus TUIIOB TOIUIMBHBIX 3JIEMEHTOB. OCHOBHBIE
3aKOHOMEPHOCTH pabOThI U XapakTepucTUKu. CUCTEMbI XpaHEHUs
peareHToB

BonopoiHble HakonuTeIu 3HEPTUn. BerioMoraTenbHbIE 3JIEMEHTHI.
CpaBHUTEIbHBIE XapPAKTEPUCTUKU. JKOHOMUYECKUM ACTIEKT..




15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

MeTtobl pacueTa ¥ ONITUMHU3ALUU TPUMEHUTEIIBHO K CHCTEMAM
ABTOHOMHOTO SHEPTrOCHA0KEHHUSL.

CxeMbl TeI10-3JeKTPOCHA0KEHNSI aBTOHOMHOT'O OOBEKTA €
MCII0JIb30BAaHUEM T'a30BOr0 KOTJIA U TBEPAOOKCHIHOIO TOIUIMBHOI'O
AIIEMEHTA.

['pacduxy Harpy3Kku B 3aBUCUMOCTH OT BPEMEHU Irojla U KIMMaTH4YECKUX
ycioBuid peruona. OcoOOEHHOCTH UCIIOJIb30BAHUS TPUBO3HOTO WIIH
MOJIy4aeMOro Ha MecTe MoTpeOeHus rasa.

Axkkymynaropasie 6atapeu (Ab). Tunbl Ab. OcHOBHBIE 3aKOHOMEPHOCTHU
paboThI M XapakTepucTuku. OCOOEHHOCTU WX UCTIONB30BAHUS IS
aBTOHOMHOT'O SHEPTOCHA0KECHHUSI.

BcnomorarenbHble 31eMeHThl. CpaBHUTEIBHBIE XapAKTEPUCTUKHU.
DKOHOMHUYECKUI aCTIEKT.

ABTOHOMHBIE 3JIEKTPOCTAHIIMH U CUCTEMBI TETNIOCHAOKEHHS HA OCHOBE
HHEProyCTaHOBOK, UCIIOJIb3YIOUIUX OPraHUYECKOE TOIUINBO.

Cxembl 3HeprocHa0xeHusi. CpaBHUTEIbHBIE XapaKTEPUCTUKU.
DKOHOMHMYECKHI aCIEKT.

CxeMbl 3HeprocHa0XeHUsl Ha OCHOBE TPAJAUIIMOHHBIX SHEPIOYCTAHOBOK U
BO300HOBJISIEMBIX UCTOYHUKOB 3HEPrur. CpaBHUTENbHBIE XapaKTEPUCTUKHU.
CxeMbl 3HeprocHa0XeHUsl Ha OCHOBE TPAJAUIIMOHHBIX SHEPTOYCTAHOBOK U
BO300HOBJISIEMBIX UCTOYHUKOB 3HEPrun. CpaBHUTENbHBIEC XapaKTEPUCTUKHU.
ABTOHOMHBIE SHEPTOYCTAHOBKHU JJIsl aBTOMOOMIBHOTO M TPAHCIIOPTA.
OCHOBHBIE PJIEMEHTHI U CXEMbI SHEPTOCHA0KEHUSI.

DHepreTuyecKnue U YJKOHOMUYECKUE XapPAKTEPUCTUKHU.

ABTOHOMHBIE SHEPTOYCTAHOBKHU ISl MOOMJIBHBIX CPEJICTB CBSI3U U
MMOPTaTUBHOW TEXHUKH.

OCHOBHBIE 3JIEMEHTHI M CXEMBI SHEPTOCHA0KEHHSI. DHEPTeTUYECKUE U
HKOHOMHYECKUE XAPAKTEPUCTUKH.
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4. Ilpumepsl penieHUs] KOHTPOJIbHBIX 3aJaHUI

Onpenesienne 3Heprerudeckoil 3pPeKTUBHOCTH TermI0PUuKaAIUH.

HUcxonHblie nanHbBIC:
e TexHuueckue JaHHbIE TeIo(pUKanuoHHON ycranoBku: tum 1T — 135

— 130
HavajbHbIC TapamMeTpsl napa Po/to = 13/65 ;
JIaBJICHUE TIapa B PEryJIUPYEMbIX 0TOOpax:
B npou3BojacTBeHHOM Pot0 = 1,2...2,1 Mna
B Tertopuxkanuonnom Pord = 0,04...0,25 Mna
HOMUHaJIbHas Harpy3ka otoopos [[o = 780 /4.
TennorexHU4ecKue MmapaMmeTpsl U MOKA3aTenu UKIa:
HavanbHas snTanenus napa 1o = 3520 kJ[x/kr;
To xe Ha BXOJie B KOHeHcaTOp 1K = 2486 kJIX/KT;
DHTaIBIUs 00paTHOM ceTeBOi BObI i0¢ = 150 kJ[x/KT;
DHTAJBIHNS MATATSILHONU BOoABI i1B = 900 KJIX/KT;
OHranenus napa B oroope 1016 = 2610 kJ{x/kr;

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

Koadduiment, Bblpaxkaromuii OTHOIIEHHE pacxoda mHapa M3 OTOOpPOB K
pacxoay mapa Ha TypOWHY B KOHJEHCAallMOHHOM pexume k = 0,7. I'omoBas
PKOHOMHMSI TOTUIMBA Ha BBIPAOOTKY SJEKTPOIHEPTHU PACCUUTHIBACTCS IS TPEX
BApUAHTOB 3HAYEHUS OTHOCHUTEJIbHOTO BPEMEHHU WCIIOJIb30BaHUS
Ter10()UKAIIMOHHONW MOIIHOCTH, t, paBHOTO COOTBETCTBeHHO, a) 0,45; 6) 0,60; B)
0,72. obmee Bpemst paboTsl ycTtaHoBKHU tY, = 7000 ywac. B Tof. Y AEIbHBINH pacxo
TOIJIMBA Ha KOHJAEHCAIMOHHOMW 3JIEKTPOCTAHIIMY MIPUHUMAETCS paBHBIM BKAC = 340
r.y.T./kBr*u.

1) ITo 3aganHO >HTANBNIUY TIapa onpeaesiseM paboTy napa
Hx =10 - ik = 3520 — 2486 = 1034 xJ[x/kT;

Ho =10 —imB = 3520 — 900 = 2620 xJI>x/kT;
Hrt =10 —1016 = 3520 — 2610 = 910 x{x/KT .

2)BeruncisieM yaenbHbIN pacxo napa, TEIIOThl U YCIIOBHOTO TOILIMBA Ha
BEIPa0OTKY 1kBT*4 anexktposnepruu o pexxumam paboThl TETIOPUKAITMOHHON
YCTAaHOBKHU:

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

VY nenbHbil pacxoy Temiocetu qa(k)= do(x) * (io —imB ) = 3,5%(3520 — 900) = 9170
kJ[x/kBT*4ac

VY nensHbIlt pacxon ToruBa Ba(k) = qa(k)/Qyt = 9170/29,3 = 313 ryr/kBr*uac
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6) B remmodukanronnom pexkume dr = dok + (Hk — Ht)/Hx*dot6 = 3,5+(1034 —
910)/1034*2.,45 = 3,79 xr/kBt*u4ac dot6 = do(x) * Kotb = 3,5*%0,7=2,45
kr/kBt*uac q3(t) = 3,79(3520 — 900) — 2,45(2610 — 150) = 3902,8x [)x/xB1*uac

Pacxon YT
B3(T) = q3(T)/QyT = 3902,8/29,3 = 133,2 ryr/kBT*uac

3)PaccunThiBaeM CpeHEr010BOM YAEIbHBIN pacxXo]] TOIUIMBA sl BADUAHTOB
OTHOCUTEIHHOTO BPEMEHH MCTIOIB30BaAHUS TETUIO(OUKAITMOHHONW MOIITHOCTH 10
dopmyite: bep(Tam) = B3(T)*1+ Ba(K)(1 — 1)

a) t=0,45bepl =133,2*%0,45 + 313(1 — 0,45) = 232ry1r/kBT1*uac
6) T=0,60 bcp2 =133,2*0,6 + 313(1 — 0,6) = 205,12 ry1/xB1*9ac
B)t=0,72

bep3 =133,2*%0,72 + 313(1 — 0,72) = 183,5 ryr/kBTr*4ac

4) BeruucnsieM yAelnbHYI0 SKOHOMHIO TOTUTMBA Ha BeIpaboTKy 1 kBT*uac
AIIEKTPOIHEPTUHU IO peKUMaM MopopmyJie:

db = bkac — bep(1am); brac = 340 ryr/kBr*4uac
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/kB1*uac

5) Beluncinsiem rogoByo 3KOHOMHUIO TOILIMBA
OB = 0b*N1au™ t)

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

0) 0B2 = 134,88*135*7000 = 127461600 kr y.T.
B) 0B3 = 156,5*135*7000 = 147892500 kr y.T.
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5. Cnucok IK3AaMCHAIIMOHHBLIX BOIIPOCOB IO JUCIHUILIMHE.

OCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU MOTPEOUTENICH INMEKTPUIECKON SHEPTUU

— DIIEKTPOIIPUEMHHUKOB.
Bb160p KOMMyTanimoHHOM U 3alIMTHOM annaparypsl B cetsx Boie 1000 B.
Br160p KOMMyTaIrmoOHHOM U 3aIIUTHOM anmaparypsl B cetsax g0 1000 B.
OCHOBHBIE PEXKUMBI pa0OTHI NOTPEOUTENEH (IIMEKTPOIIPUEMHHUKOB).
NHnuBuayanbHble U TPYNHOBBIC TpadUKU HATPYy30K SIEKTPONOTPeOUTENCH
MIPEATPUATUN

He3zaBrucumbiil nCTOYHUK NUTaHUsA. [IOHATHE U TEXHUYECKOE PEILIEHUE.
PexxuMBbl HEUTpaIu JIEKTPUUECKUX CETEN.

Kareropuu Haie’;KHOCTH 3IEKTPONPUEMHHUKOB coryiacHo [TYD.

Kiaccel HanpsiKeHUs M peryJIMpOBaHrE HANTPSKCHUSL.

KomrnieHcanust peakTMBHOW MOIITHOCTH

PacuetHble U pakTUUECKHE FIEKTPUUECKUE HATPY3KH.

Mertozpl pacuera 3JIEKTPUUECKUX HATPY30K.

Kputepuu BeiOOpa ceueHuid MpoOBOIHUKOB.

Br160op cedeHuit mpoBOTHUKOB 110 HArpeBy.

PexxuMbl HEUTpaIK NEKTPUUECKUX CETEM.

Br16op cedyenuii mpoBOAHUKOB P MOBTOPHO-KPATKOBPEMEHHOM U
KPaTKOBPEMEHHOM PEKHUMaX PadOThI AJIEKTPONIPUEMHHUKOB.

Br16op cedyeHuit mpoBOAHMUKOB MO SKOHOMUYECKOHN TUIOTHOCTH TOKA.
Br160op cedeHuit mpoOBOIHUKOB IO MTOTEPE HATIPSIKEHUS.

Kiaccudukanys moMemneHnii B OTHOIIICHUH OTIACHOCTH TTOPaKCHUS JTI0ICH
DIEKTPUYECKUM TOKOM.

Knaccuduxanus B3pbIBoONacHbIX 30H coriacHo [1YD.

Krnaccuduxkarus mosxkapoomacHsIx 30H coracHo [TYD.

MGTO,Z[I)I OIIPCACIICHUA LCHTPA JICKTPUICCKUX HATI'PY3O0K.

MeTtoib1 00ecrieyeHus: HOpMUPYEMOTO HAPSKEHUSI CETH Y JJIEKTPONOTpeOUTENEH.

CHmKeHre moTeph B CETH DJIIEKTPOCHAOKEHUS.

Kputepuu BeiOOpa cuiioBoro Tpancopmaropa.
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Br16op Tumna tpancGpopMaTopHOU MOACTAHIIMN B COOTBETCTBUH C TPEOOBAHHUSIMU
3NEKTPONoTpeduTenen.

®DakTOpHI, BAUSIONINE HA BEIOOP CUCTEMBI DJIEKTPOCHAOKEHHS U €€
COCTABJISIFOLIMX.

YcnoBHoe TorinBo. HedTsiHOM SKBUBAJIEHT TOTUIMBA.

Bunbl 1 conep:kaHue 3HEPreTHYECKOro 00CIeI0BaHuU.

DHeproayIuT U YPOBHHU €r0 IPOBEACHUS.

NHcTpyMeHTaNbHBINM SHEProayIuT U TPeOOBaHMUs, MPEAbIBISIEMbIC K HEMY.
OcHoBHBIC TTOJI0KeHUS 3aK0HA PD 00 3HEprocOepeKeHUN.

OcHoBHBIE TpeOOBaHUS, MPEIBSABISEMbIE K CIIEHUATUCTaM, padOTaIOUIUM B
00J1acTH SHEProayIuTa.

OcCHOBHBIE CBEICHHS O JJOKyMEHTaX, HEOOXOAUMBIX IS IPEANPUITHH,
CHEIUANTU3UPYIOIIMNXCS B 00JIaCTU SHEProayIuTa.

TunoBast hopma SHEPTETHUECKOTO MACTIOPTA MPEMPUSTHS U €r0 COIEePKAHUE.
DHepreTuyecKuil NacropT 3JaHuUs.

DHepreTUYecKuil NacnopT KOTEIbHOM.

OCHOBHbIE CBEICHUS 110 TAPOBBIM U BOAOTPENHBIM KOTEJIbHBIM YCTAHOBKAM.
[Tpubopsl, ucrob3yemMbie B MPOBEACHUHN YHEProayIUTa: TEIUIOBBIYMCIUTENH,
JATYUKHU U UX BUbL, PACXOJIOMEPHI U UX BUJIBI.

OCHOBBI METPOJIOTHYECKOTO O0ecriedeHus yuéra TeroBoi sHeprun. OCHOBHBIE
TpeOOBAHMSI K UCIIOJIb3YEMbIM ITPUOOpaM.

TpebGoBaHus K OpraHU3alliU JOMYCKa: TEPUOJUIHOCTD, COCTAB JIHII,
JOKyMEHTAIHSI.

Jlunepckue v CepBUCHBIE IEHTPbI, UX Ha3HAYCHHE.

DHeproOanaHchl 31aHUIA U COOPY KEHHI.

TemnnoBoit 6alaHC OBOIIEXPAHUIIUIII.

HopMupoBaHue pacxonoB 3HeEpropecypcoB. Buasl HOpM.

Buib1 Hen30€KHBIX TOTEPh MPH UCTIOIB30BAHUH TETIA U UX YYET.

Buibl COOCTBEHHBIX HYX KOTEIBHBIX U UX y4YET.

Pacxoppl Temia Ha Ma3yTHOE XO035UCTBO.
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TexHosornyeckrue HoOpMbl MOTPEOICHUS TeIIa.
Omnpenenenue TEIIOBbIX NOTEPh PEATIbHBIX 00BEKTOB.
OmnpeneneHue TEIIOBbIX IOTOKOB YEPE3 OrPaKICHU.

TennoBble UCTIBITAHUS KOTECJIBHBIX YCTAHOBOK.

6. IlpumepsbI TeCTOBBIX 3aJaHUM

1.

[Tpu yBenmueHNN TOKa BTOPUIHONW OOMOTKH TpaHC(HOpMaTopa TOK B IEPBUIHON
obmoTke TpaHchopmaropa...

YBEIIMYHUTCS. +
YMEHBIIUTCSL.
ocTaHeTcsi 0€3 U3MEHEHMUS.

HN3MCHUT HAIIPABJICHUC

2.

DNEeKTpUYECKUE TapaMeTPhl, OT KOTOPHIX 3aBUCAT MOTEPU MOITHOCTH B CTAIU
TpaHcdopmaropa, 3To0. ..

1. TOK MEepBUYHON OOMOTKH.

2. TOK BTOPUYHOUN OOMOTKH.

3. MepBUYHOE HAMpsHKEHUE, MOABOAMMOE K TpaHChopmartopy +

4. M3MEHUT HaIpaBJICHHE

3.

MaFHI/ITOI[BI/I)Ky'H_IaSI CHMJIa MAarHUTHOMU SN BbIPAKACTCA COOTHOIICHUCM. ..
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1. F=Iw +
I
2. F=—
w
3 F=vIw
4, F=I0
4,

Maruutasiii moroxk @ , TPOHU3BIBAIOIINN CTAJIbHOM CEPACYHUK C TIIIOIIAJIBIO

MNONnepeYHOro CCUCHUA F » OIIPCACIIACTCA KaK. ..

| Iy >
¢
UT N
W NG
- y
1. ®=BS n
2. ®=BJS
3. ®=4+/BS
4, ©=SIW

5.

QHGKTPI/I‘ICCKEUI CXEMa 3aMEeIICHUS MAarHUTHOM IIETIM UMEET BU]T
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6.

3akon Kupxroda s npeacTaBieHHOW MArHUTHOM 1IETTM UMEET BUJ
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7.

3aKoH AMHGpa BBIPAKACTCA COOTHOICHUCM. ..

8.

DnekTpoABKYyLIas cuiia £, BOZHUKAIOWIAs B KaTylIKe ¢ (DeppOMAarHUTHBIM

1
2
3.
4. F=BLI +

b S

D, +D,+D, =0
D, -D,-D,=0
D +D,-D,=0
D,-D,-D,=0

—_
w

. ®=BS

B=uH

Iw

H="—"

L

vl\)

N

CEpJICYHUKOM, IIPU YACTOTE TOKA f OMpenenseTcs Kak. ..

\j

< ‘ A
U T w LA
> /]
l. E=444WfD_~ +
2. E= WD,
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fd_
WS
4. E=IWD, 5

3. E=

9.

B npeacraBieHHON MAarHUTHOW LIENM aMIUIUTYAa MarHUTHOTO IIOTOKA CDM U D.JI.C.

E xatymxu co cTaneHBIM cepeuHMKOM CBSA3aHBI C JPYTUMH MapaMeTpaMH e
TaK, YTO YBEJINYCHHUE HANPSKEHUS HA KaTyIIKE MPU HEU3MEHHOM 4acTOTe

IPUBOJUT K ...
/
— >
1. yBemnuennto E +
2. yMeHblIeHUIO E
3. TOCTOSIHCTBY @,
4. yMmeHbpUICHUIO D
10.

B marautHoOI OCIIN ITOTCPH AP B CTAJIbBHOM CCPACYHUKC U 3.4.C. CAMOMHAYKIIUH

E xarymxn, BkmroueHHO# B ceTh IEpeMEHHOTO TOKA, CBA3AHBI C APYTHMH
rapaMeTpaMH LEMU TAK, YTO YBEINUYCHUE HAMPSKECHUS HA KATYyLIKE IIPU
HEU3MEHHOW 4acTOTE NPUBOJUT K ...

l. mocrosiHcTBY E

2. yMeHblieHUtO E

3. TOCTOSIHCTBY AP

4. yBelIUYEHHIO AP +
11.

MaruuTtonpoBo TpanchopMaTopa BBITOIHIETCS U3 dJIEKTPOTEXHUUYECKOM CTajH C
LENBIO. ..

1. yBenMuYeHHUS TOKa XOJIOCTOTO XO/Aa
2. yBenuueHus Kod(puimeHTa MarHUTHOM CBSI3U MEXIy OOMOTKamMu  +
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3. ymob6ctBa cOopku TpaHchopmMaropa
4.  yBeNWYEHUS UHIYKTUBHOTO COMPOTUBIICHUSI OOMOTOK, 00YCIOBICHHBIX
MOTOKAMU PACCESTHUS

12.

[Tpu ymMeHbIlIEHNHN YKcIa BUTKOB MEPBUYHON OOMOTKH TpaHC(hOpMaTopa Mo CXeMe
Ha pUCYHKe ITyTeM nepesoaa nepekiarouaress Il n3 nonoxenns 1 B nomoxenue 2
IIOKa3aHue BaTTMeTpa W ...

YBCIINYUTCSA +
HE UBMEHUTCS
YMEHBIIUTCS
U3MEHSATCS 110 3HAKY

13.

[Ipn yMeHbIlIEHUH YUCIIa BUTKOB IEPBUYHOM OOMOTKH TpaHc(opMaTopa Mo cxeme
Ha PUCYHKE IyTeM nepeBoja nepekirouarens I1 u3 noioxeHus a B 1onoxxeHue 0

IMOKAa3aHUC aMIICpPMETpPaA A

~U I | R,
0
g Py
1. yBenuuurcs +
2. HE U3MEHUTCS
3. YMEHBIIUTCS
4. U3MEHATCH 110 3HAKY
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