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Размещенное изображение


1. Ilesiu ocBOEHUsT AU CIUTLIHHBI

K ocHOBHBIM 1eJISIM OCBOCHUS TUCIUTIINHBI « BOTIpoch! sHEPTrod P (heKTUBHOCTH
CUJIOBBIX YCTAHOBOK» CJIETyET OTHECTH:
® (03HAKOMJICHHE 00YYaIOIIUXCSl C aBTOHOMHBIMU SHEPTrOyCTAHOBKAMU U
CUCTEMaMU TPUMEHUTENBHO K SHEPTOCHA0KEHUIO aBTOHOMHBIX 00BEKTOB
UCITOJIB3YIOUIMX MMPUBO3HOE U MOJy4aeMOe Ha MECTE OPraHu4eCcKoe
TOTUINBO;
® TIOJyYCHHUE CTYJEeHTAaMU 0a30BbIX 3HAHUH B 00JACTH PAIIIOHATLHOTO
WCIIOJIb30BaHUs SHEPTOPECYPCOB, PA3BUTHUS Y CTYICHTOB KOMILIEKCHOTO
BOCIIPUATHS SKOHOMUYECKUX, PABOBBIX, COIUATIBHBIX U YKOJIOTUYECKUX
pobJieM pecypcocOepeKeHHs.

K OCHOBHBIM 3ajayaM OCBOCHUS JTACIUILINHBI «Bompocel

3HeprodPGHeKTUBHOCTU CHIIOBBIX YCTAHOBOKY CJIEAYET OTHECTH:

e (opmupoBaHUE 3HAHUHN U MTPAKTHUECKHUX HABBIKOB I10 PAIIMOHAIIBHOMY
HCIOJIb30BaHUIO SHEPIETUUECKUX PECYPCOB, BBISIBICHUIO U YCTPAHEHUIO
HEMPOU3BOIUTEIBHBIX PACX00B SHEPrOPECYPCOB;

® O3HAKOMJICHHE CTYJCHTOB C IIOPSJAKOM IPOBEACHUS SHEPTreTHUYECKHUX
0o0cJiie10BaHuN OpraHHU3aIui, HU3y4YCHUE MMoKa3aTrejiel
3Hepro’(PeKTUBHOCTH CHIIOBBIX YCTAaHOBOK;

e (opmupoBaHUE 3HAHUH U MPAKTUICCKUX HABBIKOB I10 pa3pabOTKe MPOrpamMm
sHEprocOepeKeHUsI, OIICHKE IKOHOMUYECKON A (PEKTUBHOCTH MEPOIIPUSTHIA
10  DHEProcOCPEeKCHUIO0, COCTABJICHUIO DSHEPreTHUYECKOro  IMacropTa
YCTaHOBOK.

2. Mecto qucunmuiuabl B ctpykrype OOII 6akanaBpuara

Juctunnuna «Bonpockl 3HeprodGpGeKTuBHOCTH CHUJIOBBIX YCTAHOBOK) BXOJIUT
B BAPMATUBHYIO YaCTh LUKJIA TPOPECCUOHATBHBIX TUCHHUIIINH

OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OATOTOBKY OakaaaBpoB, MO MPOQUITIO
«ABTOMAaTU3MPOBAHHBIE YHEPIETUYECKHUE YCTAaHOBKW» HanpasieHus 13.03.03
JHepreTuyecKkoe MalIMHOCTPOCHUE.

JucuuninHa 6a3upyercs Ha CIeAyoIUX JUCIMIUIMHAX U npakTukax OOIl:
o «MHpopmalOHHBIE TEXHOJIOTUNY;
e «ONEKTPOTEXHUKA U DJICKTPOHUKAY;
e «'uOpuaHbBIE CUIOBBIE YHEPTOYCTAHOBKUY;
o «Metonosnorus, TEXHUYECKUE U3MEPEHUS U yIIPABJIECHUE ITPOLECCAMU B
DHEPIETUKE).


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

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB O0y4eHHMs IO IUCHMILINHE
(MOay/110), COOTHECEHHbIE ¢ IUIAHMPYEMbIMH Pe3yJibTATAMH OCBOEHHS

00pa3oBaTeIbHOI MPOrpaMMBbI

B pe3ynbraTe OCBOEHHS JUCHUIUIMHBI (MOIyJsl) Yy OOydYarolmuxcs

bopMHpYIOTCS  CIEAYIONME KOMIIETCHIIMM MW JOJDKHBI  OBITh  JIOCTUTHYTHI

CJIeIyIOIIUE Pe3yJIbTaThl OOy4YEeHHs Kak dTan (OPMHUPOBAHUSI COOTBETCTBYIOLIUX

KOMITETCHITU:
B pe3yabTare ocBoeHUA
o0pa3oBaTe/IbHOM
Kon IlepedyeHnnb mIaHMpyeMbIX pe3yJbTATOB
NPOrpamMMmbl
KOMIIETeHIIUH . 00y4eHHs MO JUCHUILINHE
00y4arouuiics 10/KeH
001a1aTh
[1K-3 CrocoOHOCTh BHOCUTh 3HATh: OCHOBHBIE BUJIbl YHEPTOYCTAHOBOK,

MPEAJIOKEHUS B
porpammy Io
SHEProcOepesKEHUI0

HOPUHIUIBI UX paOOTHl U XapaKTEePUCTUKH ;
METO/Ibl ITPOBEIEHUSI UHPOPMALITMOHHOT'O TIOUCKA
10 pobaeMaM IEKTPOXUMUYECKON U
BOJOPOJAHON SHEPTETHUKH, a TAKXKE METOJAM U
MHCTPYMEHTAM JUIsl HCCIIEI0BAaHUS X
XapaKTEPUCTHK;

OCHOBHBIE 3JIEMEHTHI TEXHOJIOTUI BOJLOPOAHON U
AIEKTPOXUMHUUYECKON SHEPTETUKH, UX OCHOBHBIE
XAapaKTEPUCTUKU U CIIELUAIBHYIO
TEPMUHOJIOTHUIO;

MaTepuabl, IPUMEHAEMbIE B TEXHOJIOTHUIX
ANEKTPOXUMHUUYECKONU U BOJOPOJAHON SHEPTETHKH,
UX HaA3HAYCHUE U XAPAKTEPUCTUKU ;

yMeThb: HCIOJIb30BaTh MPUKIAJTHOE
porpaMMHoOe oOecrieueHue i pacyera
apaMeTpoB U BbIOOpa yCTPOMCTB
AJIEKTPOTEXHUYECKOT0 000py10BaHUS ITPU
ONTUMM3AIMH SHEPTrONOTPEOIEHUS CUIIOBBIX
YCTaHOBOK; IIPOBOJUTBH PacyeThl U
MIPOEKTUPOBAHUE OT/IEIbHBIX OJIOKOB U
YCTPONCTB CUCTEM YHEProcOepeKeHHs CUIOBBIX
YCTaHOBOK; aHAIM3UPOBaTh HHPOPMAIUIO O
HOBBIX BUJIaX SHEProcOEepekeHUs CUIOBBIX
YCTaHOBOK.

BJIajleTh: HaBbIKAaMU NIOMCKA MHPOPMALIUHU O
MIPUHIUIIAX CO3/IAHUS CUCTEM
HHEpProcOepex eHns CUIIOBBIX YCTAaHOBOK
nH(popMalrel 0 TEXHUYECKUX PEIICHUIX B
001acTi 3HEProcoepesKeHMs CUIOBBIX
YCTaHOBOK; HaBbIKaMHU IPUMEHEHUS NOJY4YEHHOU
uHpOpMAaILUY TIPU IPOEKTUPOBAHUH  TIPU
MIPOEKTUPOBAHUH CUCTEM SHEPTOCOEPEIKEHUSIM.




4. CTpyKTYypa 1 coepKaHue TUCUNILTHHBI

Pazpensr  gucnummasl - «Bompockl  3HEprodPpGeKTUBHOCTH  CHIIOBBIX
YCTAaHOBOK» H3Yy4alOTCSd Ha 4YETBEPTOM Kypce B ceabMoM cemectpe. OO1mas
TPYAOEMKOCTh H3y4YE€HUs IUCIHUIUIMHBI COCTaBiisgieT S 3aueTHbix eauuuil (180
4acoB). AyauTopHbI€ Yyackl — 90, B TOM 4KCIie JICKIUU - 36, IPaKTUUECKUE 3aHATHUS
— 54, camocTosiTenbHas MOAroToBKa — 90 9acos.

dopma KOHTPOJISL: IK3aMEH

CtpykTypa U coepx aHue AUCHUILUIUHBI «Bonpockl 3HeprodpPpekTuBHOCTU
CUJIOBBIX YCTaHOBOK» OTpaxkeHsbl B [Ipunoxenun 1.

Conep:xanue pa3aesoB JucuuinHbl. CeabMoOi ceMecTp

Pazgea 1 - Ilorpeduresm um wux kiaaccupukanusa. Kraccuduxanus
noTpeduteneil. Mecto aBTOHOMHBIX IHEPTreTUYECKHUX CUCTEM B HHEPrOCUCTEME
peruoHa u ctpansbl. ['paguku noTpedieHus TEIOBOM U AIEKTPUUECKON SHEPTUU B
3aBUCHUMOCTH OT THUMa MOTPEOUTENsT U peruoHa. XapakTEpUCTUKA OCHOBHBIX
noTpeduTenel TermioBol u ayekTpuueckod sHeprur. CyTOUYHBI M TOAOBOU
rpa¢puk noOTpeOJeHUs B 3aBUCUMOCTH OT pEruoHa U BPEMEHH roja.
AKKyMyJIMpOBaHUE SHEPTUU. BO3MOXKHOCTH 3HEProcOEpeKEHHUS.

Paznen 2 - DueproycranoBku. Mx knaccuduxanus. OCHOBHbIE XapaKTEPUCTUKHU.
[IpeumymectBa u HemocTaTku.KpuTepuu BBIOOpa DHEPrOYCTAHOBKH IS
aBTOHOMHOTO HYHEPTrOCHAOKEHHUS. DNEeKTPOXUMHUUECKUE
sHeproyctanoBku. Knaccudukaims. AKKyMyJsiTOpHbIE 6aTtapeu.

Pazgen 3 - BcenmomorareabHble 3jeMeHTbI KOHTpOJUIEpHI COTJIACOBAHUS U
yopaBieHus. 3apsaHble  ycrpoiictBa.  MuBepropbl. ['mppobaku. Hacocs.
Tennooomennuku. bornepsl. Harpesarenu. Kotiel. Apmatypa

Paznen 4 - DHeproyCTaHOBKH Ha OPraHUYeCKOM TOIUIMBe lneanbHbIi
TepMoarHamMuueckuil uka (uuki Kapao). Teopembr KapHo 3aBucuMocCTb K.11.1. OT
MOIITHOCTH. DHEProyCTaHOBKM Ha OCHOBE BHYTPEHHETO CropaHus TOILIUBA.
benzorenepatopst  (BI'). PabGoumit  nukin.  MuaukatopHas — auarpamma.
Huzensreneparopsl (7). 'azonopuinensie arperetst (I'TIA) Ha nmpupoaHoMm rase,
ouorase u CUHTE3ras3e

Pa3znen 5 — MukporypOunsl. TensioBbie Hacocbl. CxeMbl IJHEProCHAOKEHUS.
MukpoTypOUHBI Ha MPUPOJHOM U CUHTE3UPYEMOM rase. TexHoJiorudeckas cxema,




OCHOBHBIC JJIEMEHTHI, MapaMeTpbl paboThl M XapaKTepUCTHKU. CXEeMbI TeIuio-
AIEKTPOCHAOKEHUS.

Paznen 6 — Hcnosb3oBaHue BO300HOBJISIEMBbIX HCTOYHHUKOB JHEPIruu AJs
IHEProcHAOKEeHUs ABTOHOMHBIX norpeduTee. Hcnonp3oBanue
BO300HOBJISIEMBIX HCTOYHHUKOB JHEPIHMM Ul HSHEPrOCHA0KEHHsS ABTOHOMHBIX
noTtpeduteneil. Pacnpenenenne cyMM COJIHEYHOM paJHallMi U CKOPOCTH BETpa B
TE€YEHUE roja Uil pa3audyHbIX perdoHoB. OLeHKa MOTeHIMala BO30OHOBISIEMBIX
MCTOYHHUKOB HEPTUU JIs1 PA3IUYHBIX PETUOHOB.

Paszaea 7 — DJIEKTPOXMMHMYECKHE JHEProyCTAaHOBKH Ha TOINIMBHBIX
3jeMeHTaX. OCHOBHBIE 3aKOHOMEPHOCTHM PadOTBI H XapaKTePHUCTHKH.
Knaccudukanus THUIOB TOIUIMBHBIX 3J€MEHTOB. (OCHOBHBIE 3aKOHOMEPHOCTH
paboTl W XxapakTepucTuku. CHUCTEMBl XpaHEHUsI peareHToB. BogopoaHsbie
HAaKONMUTENW  DHEpruM.  BceromorartenbHble  3ieMeHThl.  CpaBHHTENIBHBIE
XapaKTEpPUCTUKA. DKOHOMUYECKUI aCIIEKT.

Paznen 8 — DuaekrpoxmMuyeckue IHepProyctaHoBku. Meroabl pacyera
ONTHUMU3AIUHN NPUMEHUTETbHO K cucreMam ABTOHOMHOT'0
IHeprocHad:keHusi.CXeMbl TEIUI0-3JIEKTPOCHA0KEHHUsSI aBTOHOMHOTO OOBEKTa ¢
UCTIOJb30BAaHMUEM Ta30BOTO KOTJIAa M TBEPAOOKCHAHOTO TOIIMBHOTO 3JIEMEHTA.
['paduiku HArpy3Ku B 3aBUCMMOCTH OT BPEMEHHM I0jia U KIMMATHYECKUX YCIOBHUI
peruona. OCOOEHHOCTH MCIOJB30BaHUS MMPUBO3HOTO WUIIU TMOJYy4aeMOro Ha MeCTe
noTpeOIeHHs ra3a.

Pazgen 9 — ABTOHOMHBIC U pe3epBHbIC JJIEKTPOCTAHLUM HA OCHOBE
AKKYMYJSATOPHbIX  Oarapeil. (CxemMbl  JHEProCHaOXEHUS  Ha  OCHOBE
TPaJMLIMOHHBIX HHEPrOyCTAHOBOK M BO30OHOBJISEMBIX HCTOUYHUKOB DSHEPIHUU.
CpaBHHTENBHBIE XapaKTEPUCTUKHU.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Meronuka MpEenoAaBaHUsA JACUUTUIUHBI «Bomnpocel
IHepPro3pPpekTuBHOCTH CHJIOBBIX YCTAHOBOK» 151 peanusauus
KOMIIETEHTHOCTHOTO TMOAXOJIa B M3JIOKEHUM MW  BOCIPUATHM MaTepuala
MpeyCMaTPUBAET MCIIOJIb30BAHUE CIEAYIOMINX AKTUBHBIX M HMHTEPAKTHUBHBIX
dbopM TIpOBENEHUS TPYNMOBBIX, WHANBUIYAIbHBIX, aAyJIUTOPHBIX 3aHITHH B
COUETAaHWU C BHEAYJUTOPHOW paboTOW C 1enbi0 (HOPMUPOBAHHS W PA3BUTUS
po(eCCHOHATEHBIX HABBIKOB O0YYarOIIMXCS:

— MOATOTOBKA K BBIMOJIHEHUIO MPAKTHUECKUX PadO0T B ayIUTOPUAX By3a M HA
MOIIHOCTSIX TPEANPUATUI-TTAPTHEPOB,;



— OpraHu3auus U IMPOBEACHHUE TEKYIIEr0 KOHTPOJISI 3HAHUW CTYJEHTOB B
¢dopMe 6JIaHKOBOTO TECTUPOBAHUS U (M) KOMITIBIOTEPHOTO TECTUPOBAHUS;

VYaenbHbIi BeCc 3aHATUN, MPOBOJUMBIX B HWHTEPAKTHBHBIX (opmax,
ONpe/eNieH TJIABHOM 1enblo  00pa3oBaTeNbHOM MpPOrpaMMbl, OCOOEHHOCTHIO
KOHTUHIEHTa OOydYalIMXci W  COAEp)KaHWeM JUCHUIUIMHBI  «Bompocskl
3HepProdppeKTHBHOCTH CHJIOBBIX YCTAHOBOK» U B IEJIOM IO JAUCUUILIIMHE
coctaBisieT 50% ayaUTOpHBIX 3aHATUU. 3aHATHAA MPAKTUYECKOTO  TUMA
cocTaBisitoT 60% OT 0o0beMa ayTUTOPHBIX 3aHATUH.

N3yyeHne IUCUUIUIMHBI OPUEHTUPOBAHO HA IPUMEHEHHE TEXHOJIOTHMA
KOHTPOJIMPYEMOU CaMOCTOSITENIbHOM padOThl U MPOEKTHOTO o0ydeHusi. B pamkax
KOHTPOJIMPYEMOIN CaMOCTOATEIbHON pabOThI MJIAHUPYETCS BHITIOJHEHHE U 3allINUTa
WHJMBUAYAJIbHBIX 33JaHUK 1O OCHOBHBIM TE€MaM JWCHUIUIMHBI, 3aJaHue s
KypPCOBOI'O IIPOEKTa Ipeanoiaraet CaMOCTOSATEIIbHYIO pa3paboTKy
(YHKIIMOHAJIBHO 3aKOHYEHHOT'O MUKPOIIPOLIECCOPHOTO YCTPONCTBA YIIPaBICHHUS.
JI1st npoBeieHUsT ay ANTOPHBIX 3aHATHI MCIIOJIb3YETCS:

® [IpU YTCHUH JIEKLIHA — KOMIIBIOTEPHAS ¥ MPOEKLIUOHHAS TEXHUKA;
® [IpU NPOBEJICHUH MPAKTUYECKUX— UHTEPAKTUBHAS JOCKA, [TAKET
HNPUKIIAJHBIX IPOTPaMM MOJEIUPOBAHUS ANEKTPOHHBIX cxeM Multisim,

pacueTHbIii makeT Matlab; mporpamMmMHas cpega HHXEHEPHOTO
npoekTupoBanus LabView.

6. OueHouHble cpeacTBa IS TEKYILIEro KOHTPOJIS YCIeBAeMOCTH,
NMPOMEKYTOUHOI AaTTeCTAMH MO0 WTOraM OCBOEHHUSI JUCHUILIMHBI H
yueOHO -MeToAn4YecKoe odecneyeHne caMoCTOATeIbHOI padoThI CTY/IEHTOB.

B mnporecce oOyueHUs HCHONB3YIOTCSA CIEAYIOLIUE OLICHOYHbBIE (HOPMBI
CaMOCTOATENBbHON pabOThl CTY/IEHTOB, OLEHOYHbBIE CPEACTBA TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH Y MTPOMEKYTOUHBIX aTTECTALIUN:

- MOJATOTOBKA W BBICTYIUICHWE HA CEMHUHAPCKOM 3aHATHH C TIpe3eHTaIuel 1
oOcyxneHneM Ha TeMy «Bompockl 3HeprodPeKTUBHOCTA CHUIIOBBIX YCTaHOBOK)
(MHAMBUAYATBHO JIJIST KAXKJ0TO 00y4aroIerocs);

- BBIITOJIHCHUC pe(bepaTOB 10 MHAWBUAYAJIbHOMY 3adaHHUIO AJIA KaXKJI0I'0
06yanOHICFOC$I B COOTBCTCTBHUH C TCMaMMH.

e DddeKkTUBHBIC CIOCOOBI CHUKEHUS TTOTEPh B SHEPTOYCTAaHOBKAX.
OnTumMuzarys paboThl HACOCHOTO M TATOAYThEBOTO 000PYI0BaHUS.

o UHudpakpacHple nzmydarenu, uX 00J1acTb MPUMEHEHUS.

e [IpakTHKa UCTIOJE30BAHUS BTOPUYHBIX SHEPTOPECYPCOB.

¢ YTuiau3anus MomyTHOrO0 HEPTIHOTO, KOKCOBOTO M JIOMEHHOTO T'a30B.



e licnonb3oBaHue Temiaa OTXOASIIMX Ta30B  TEIJIOTCHEPUPYIOMIMX
YCTaHOBOK.

e lcnonp3oBaHue 3HEPrun BeTpa. Maiible BETpOruAPOKOMILICKCHI.

e CosHeuHbIe KOJIIeKTOphl. DOTOAIEKTpHUUECKUE MOTYIIN

e TermioBble HACOCHI.

3amanue IS BBITOJTHEHUS pedepara BHIOMpPAETCS CTYyJACHTOM CaMOCTOSTEIHLHO B
3aBUCUMOCTH OT XapaKTepa €ro OCHOBHOM pabOThl MJIM HAYYHBIX HMHTEPECOB U
YTBEPXKAAETCS PENOAABATEIIEM

Pedepar Brimrowaer B ceOs: TUTYJIBHBIA JIUCT; WCXOJHBIC JaHHBIC; BBEICHUE,
000CHOBaHUE AaKTyaJIbHOCTH TEMBI; OCHOBHYIO (pacyeTHYI0) YacTbh;, BBIBOIBI,
onbmuorpadUuecKuii CIIMCOK; MPUIIOKEHUS (€CIT HEOOXO0IUMO).

Tekcr pedepara — (12—15 c.) npenacrapnsieTcs Ha OyMa)kHOM HocuTene (popmara
A-4.

OueHouHbIE CpEACTBAa TEKYIIEro KOHTPOJISI YCHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B (popMe OaHKOBOTO U (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHUS, [JI1 KOHTPOJIS OCBOCHHUS Ppa3feiaoB IUCHUIUIMHBIL. OOpasiisl
TECTOBBIX 3aJIaHHii, KOHTPOJBHBIX BONPOCOB M 3aJaHUW JUIsl TPOBEACHUS
TEKYIIET0 KOHTPOJIsI, MPUBEACHBI B IPUIOKECHUSIX.

6.1. @oHI OLEHOYHBIX CPeICTB /Jsi MPOBeJeHHUS] MNMPOMEKYTOUHOI
arrecTaluy 00y4arIIUXCH M0 JUCHUILINHE (MOXYJIIO)

6.1.1. IlepeyeHb KOMIIETEHUMH ¢ YKA3aHUEM ITANOB UX GoOpMUPOBAHMSA
B Ipolecce 0CBOCHUs1 00pa30BaTe/IbHON NPOrpaMMbl

B pesynbrare ocBoeHUS TUCUMUIUIMHBI (MOAYJI) OPMUPYIOTCS CIICTYIONINE

KOMIIETCHIIH:
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeJbHON MPOrpaMmMbl 00yUarouIuiicst
KOMIIeTeHIUH J0JIZKeH 00J1a1aTh
IIK-3 CriocoOHOCTh BHOCHTD MTPEIJIOKEHUS B TIPOTpaMMYy 10
HHEProcOEePEIKCHUIO

B  npouecce ocBoeHuss  00pa3oBaTeIbHOM — MPOTPAMMbl  JIaHHBIC
KOMIIETEHIIUH, B TOM YHUCJIE UX OTACIbHBIC KOMIIOHEHTHI, (POPMUPYIOTCS TTOATAITHO
B XOJI¢ OCBOCHHMS TUCHUIUIMH (MOMyJiei), MPaKTUK B COOTBETCTBUHU C YUEOHBIM
TJIAHOM U KaJICHJIAPHBIM rpadukoM ydeOHOTO TIpoIiece.




6.1.2. Onucanmne nokasaresjieil 1 KpuTeprueB OLEHUBAHUS KOMITeTEHIUIA,
(opMupyeMBbIX 10 UTOTaM OCBOCHHUS TUCIHHUILINHBI (MOAYJIs1), ONMCAHUE IIKAJ
OlleHMBAHUA

[TokazaTenemM OIICHWBAHUS KOMICTCHIIMH Ha pa3IUYHBIX JTamax uX
dbopMHupOBaHUS ~ SIBISIETCS  JOCTIDKEHHWE  OOYYAaIOMMMHUCA  TUIAHUPYEMBIX
pe3yJIbTaTOB OOYYEHUS 10 JUCHUTIIMNHE (MOTYIIIO).



IToxa3zarTenn

Kpurtepun onenuBanus

Ouenka
«Hey/10BJIETBOPHUTEJ
bHO» WU
OTCYTCTBHE
c¢popMHPOBAHHOCTH
KOMIIeTeHI[ U

Onenka
«yIOBJIETBOPHUT
eJbHO» HJIH
HU3KOM
YPOBEHb
OCBOEHUS
KOMIIeTeHIINH

Ouenka
«XO0pouI0»
WIH
NMOBbIIEHHBI
il ypoBeHb
0CBOEHUA
KOMIIeTeHIH
"

OueHka
«OT/INYHO» UNN
BbICOKUIA
YpOBeHb
0CBOEHUA
KOoMneTeHuum

[IK - 3. C1ocoOHOCTh BHOCUTH MIPEIJIOKEHUS B IPOrPaMMYy IO SHEProcOEPEKEHUIO

3HATh: OOyuaromumiicst He OOyuarommiicss | OOyuarommiic | OOyuaronuiics
OCHOBHBIC BUJIBl | YMEET WU B JEMOHCTPUPYET | 5 JIEMOHCTPUPYET
HHEProyCTaHOBO | HEJOCTATOYHOMI HEIOJIHOE JIEMOHCTPUPY | MOJIHOE

K, IPUHIMIIBI UX | CTENIEHH YMEET COOTBETCTBUE €T YaCTUYHOE | COOTBETCTBHE
paboThl U HCII0JIb30BaTh CIIETyOIINX COOTBETCTBHUE | CIEIYIOIINX
XapaKTEPUCTUKHU | IPUKIIAJHOE YMEHHUI: CJIEYIOLINX YMEHUH:

; POTPaMMHOE IPOBOJIUTH YMEHHUH: UCTIOJIb30BATh
METO/IbI obecrieueHue ajs pacyeTsl U o0ecrieunBaTh | NPUKIIAJHOE
IIPOBECHUS pacuera napaMeTpoB | MPOEKTHUpOBaHUE | OecnepeOoiiHy | mMporpaMMHOE
MHGOPMALIMOHHO | ¥ BBIOOPA YCTPOICTB | OTIENBHBIX 10 pabory, obecrieyeHue
ro MOMCKA MO0 AIIEKTPOTEXHUYECKOT | OJIOKOB U IPaBWIbHYIO | JUIsSl pacuera
npobiaemMam 0 000py10OBaHUS IPU | YCTPOMCTB JKCIUTyaTaly | HapaMeTpoB U
AIIEKTPOXUMUYEC | CO3JaHUU CUCTEM 10, PEMOHT | BBIOOpa

KO 1 MHUKPOIPOLIECCOPHBIX | ABTOMATH3allMM | MOAEPHHU3ALM | YCTPOUCTB
BOJIOPOJTHOM ¥ KOMITBIOTEPHBIX U YIIPaBICHUSA U | O JNEKTPOTEXHUY
SHEpPreTuKH, a cucTeM BbIOMPATh HHEPreTUYECK | €CKOro

TaKXKe MeToZaM | MHPOPMAIIMOHHO- CTaH/IapTHbIE oro 0o0opyAoBaHus
U MHCTPYMEHTaM | YIPABISIOMINX cpeicTBa 00OpyJIOBaHU | IPU CO3JaHUU
TUIst KOMILJIEKCOB JIsI aBTOMATHKH; s, CPEICTB MHUKPOIIPOIIECCO
UCCIIEIOBaHMS TPaHCHOPTHBIX aHAJM3UPOBaTh | aBTOMATU3AllM | PHBIX U

ux CpeAcCTB MHPOPMALIAIO O | U ¥ 3AIIUTHI, | KOMITBIOTEPHBIX
XapaKTePUCTHK; HOBBIX BUJAX AIIEKTPUUYECKH | CHCTEM
OCHOBHBIE MHUKPOMPOIIECCO | X M TEIUIOBBIX | WH(OPMAIIMOHH
HIIEMEHTBI pHOM 1 ceTel, o-

TEXHOJIOTHI1 uuppoBoi BO3JYXOIIPOBO | YIIPaBIIAOLIUX
BOJIOPOJTHON U TEXHUKH, SI3bIKaxX | 0B U KOMIIJIEKCOB
AIIEKTPOXUMHUIEC U TIaKeTax . ra3onpoBOJOB | JUif

KO 9HEpreTHKH, Jomyckarores . YMeHus TPaHCHOPTHBIX
UX OCHOBHBIE 3HAYHUTEIbHBIC OCBOEHBI, HO | CpPElCTB
XapaKTEPUCTHKH OLIMOKH, JIOITy CKarOTCS

U CTICIIUATEHYTO MIPOSIBIISIETCS HE3HAYNTEITbH

TEPMUHOJIOTHIO; HEIOCTaTOYHOCT | ble OIINOKH,

MaTepHabl, b YMEHH, TIO HETOYHOCTH,

pUMEHsIeMbIE B psny 3aTpyAHEHUS

TEXHOJIOTHSIX ITOKa3aTeen, pu

AIIEKTPOXUMHUYEC oOyyaromuics aHAJTMTUYECKH

KOH 1 UCTIBITHIBAET X OTeparusix,

BOJOPOJHOM 3HAYUTENbHBIE nepeHoce

DHEPTETHKH, UX 3aTpyAHEHUS YMEHHUH Ha




HA3HAYCHHE U
XapaKTePUCTUKU
Ymers:.
UCIOJIb30BaTh
MIPHUKIIATHOC
IPOrpaMMHOE
oOecnieueHue
IUTs pacdera
napaMeTpoB U
BBIOOpaA
YCTPOMCTB
JNEKTPOTEXHUYE
CKOTO
00opyIoBaHUs
npu
ONTUMM3AIIH
sHepronoTpediie
HUS CHJIOBBIX
YCTaHOBOK;
MIPOBOJIUTH
pacueTsl u
MIPOCKTUPOBAHKE
OTJICTbHBIX
0JIOKOB U
YCTPOMCTB
CHCTEM
sHeprocOepekeH
Usl CHJIOBBIX
YCTaHOBOK;
AHATM3UPOBATH
UH(POPMALIUIO O
HOBBIX BHJIaX
sHEeprocOepexeH
Ul CHIIOBBIX
YCTaHOBOK.

pu
OIEpUPOBAHUU
YMEHUSAMU NIpU
UX IIEpEHOCce Ha
HOBBIC
CUTYaLIHH.

HOBBIC,
HECTaHAapPTHBI
€ CUTyalHH.

BJIA/I€Th:
HaBBIKAaMH
MIONCKa
uHpOpMaLUHU O
NPUHIIATIAX
CO3JIaHUs
cHCTEM
3HEprocoepexreH
WSl CHJIOBBIX
YCTaHOBOK ;
uH(popMarnueit o
TEXHUYECKUX
PEIICHHSX B
o0nactu
sHeprocOepereH
sl CUIIOBBIX
YCTaHOBOK;

OOyuaromumiics He
BJaJeeT WIN B
HEJ0CTATOYHOMN
CTETIEHU BJIAJICET:
HaBBIKAMHU
IPUMEHEHUS
MOJTYy4YEHHOMN
uHpOpMaLUU TIpU
POCKTHPOBAHUHT
UH(POPMAIMOHHO-
YIPaBIISFOIINX

MUKPOIIPOLIECCOPHBIX

CHCTEM, METOJIaMU
pa3paboTku
allrTOPUTMOB 1
nporpamMm Ha
acceMounepe,

OOyuarommiics
HE TOJIHOCTBIO
BJIaJIEET
HaBBIKAMHU
IPUMEHEHHS
MIOJIyYEHHOMN
uH(popManun
npu
MIPOEKTUPOBAHUU
UH(POPMALIMOHHO
-YIPaBIISIOMIUX
MHUKpPOIIPOLIECCO
PHBIX CHCTEM,
METOJaMHU
pa3paboTKu
QITOPUTMOB U
IporpaMM Ha

OO6yuatomuiic
s YaCTUYHO
BJIaJI€ET
HaBBIKAMHU
IPUMEHEHHUS
MIOJIyYEHHOMN
uH(popManun
npu
MIPOEKTUPOBAH
uu
MUKPOTMPOIIEC
COPHBIX
CUCTEM,METO]1
amH
pazpaboTKu
JITOPUTMOB U
IporpaMM Ha

OO6yuaromuiicst
B IIOJIHOM
00BEME BIIasieeT
HaBBIKAMHU
IPUMEHEHUS
MIOJIyYEHHOMN
uH(bOopMauu
npu
MIPOEKTUPOBAHU
U
nH(pOpMalMOHH
O_
YIPaBISIOLUINX
MHUKpPOIIPOLIECCO
PHBIX
CUCTEM,METO/1a
MU pa3pabOTKu
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HaBBIKAMH COBpPEMEHHBIMU accemoiepe, acceMOiiepe, | aNrOpUTMOB U
NPUMEHEHHS MHTETPHUPOBAHHBIMU | COBPEMEHHBIMH | COBPEMEHHBIM | ITPOTPaMM Ha
MOy YeHHOM cpeaaMu pa3pabOTKH | MHTETPUPOBAaHH | U accembOuiepe,
uHpopMaun IPOTrPaMMHOTO BIMH CpEIaMHU MHTErPHPOBAH | COBPEMEHHBIMU
npu obecrieyeHus st pa3paboTku HBIMU VHTETPHUPOBAHH
HNPOEKTUPOBAHUH | MUKPOKOHTPOJUIEPOB, | IPOTPAMMHOTO | CpeAaMu BIMH CpEJIaMU
npu IPOCKTHPOBAHUS obecrieueHHs pa3paboTku pa3paboTku
HPOEKTUPOBAHUH | CHCTEM TSt npo- npo-
CHCTEM aBTOMAaTH3alUU MHUKPOKOHTPOJUI | TPAMMHOTO IrpaMMHOTO
SHEProcOepeKkeH €poB, obecrieueHust | obecriedeHUs
YSIM. NPOCKTUPOBAHUS | JIJISI ISt
CHCTEM MHKPOKOHTPO | MUKPOKOHTPOJI-
aBTOMAaTH3allMK | JI- JIEPOB, JEepOoB,
OOyuaromuiics | IPOEKTUPOBAH | MPOCKTHPOBAHU
UCIIBITHIBACT Usl CUCTEM s CUCTEM
3HAYUTEIIbHBIC aBTOMAaTH3alll | aBTOMAaTHU3ALUH
3aTpyTHCHUS ¥ OCBOCHBI, HO | CBOOOIHO
npu JIONYCKAIOTCS | IPUMEHSIET
NPUMEHEHHH HE3HAYHUTENIFH | MTOyYCHHBIC
HaBBIKOB B bIC OIINOKH, HaBBIKH B
HOBBIX HETOYHOCTH, | CUTyaIHsAx
CUTYyaIHsX. 3aTPyHCHUS | TOBBIIICHHOM
npu CIIO’KHOCTH.
AHAIIUTHYECKH
X OTeparusx,
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaHJIapTHbI
€ CUTYaIIH.

dopMa IPOMEKYTOYHOM aTTECTALUM - IK3AMEH.

[TpomexxyTouHas aTTectanus oOydaromuxcs B popMe d3K3amMeHa MpoOBOIUTCS
10 pe3yjbTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOM PabOTHI, MpeayCMOTPEHHBIX
y4eOHBIM IIJITAHOM IO JAaHHOW TUCHMIUIMHE (MOAYJIIO), TIPH ATOM YUYHUTHIBAFOTCS
pe3yJIbTaThl TEKYILETO KOHTPOJS YCIEBAEMOCTH B TeueHHE cemecTpa. OlieHka
CTEIICHH JOCTHKEHUS OOYYarONTUMHUCS TUIAHUPYEMBIX PE3yJhbTaTOB OOYyUYEHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOAMUTCS TMpEnojaBaresieM, BEAYIIUM 3aHSTHUS TI0
JUCUMIUIMHE  (MOIYJIK0)  METOAOM  JKChepTHOM  omeHku. [lo  wuroram
MPOMEKYTOUYHON aTTeCTAlMU MO JUCHUIUIMHE (MOIYJII0) BBICTABIISETCA OIICHKA
«OTIIMYHOY, «XOPOIIO», «YJIOBJIECTBOPUTEILHOY» UIH «HEYIOBIECTBOPUTEIHLHO.,

K npomexyToyHoil —arrectalMy  JOMYCKAlOTCS  TOJBKO  CTYAEHTHI,
BBINIOJIHUBIIIME BC€ BHIAbl Yy4eOHOM paboOThl, NPEIyCMOTPEHHbIE padbouei
nporpaMmMo  IUCHUITIUHBL ~ «Bompochkl  3HEprodGpGEeKTUBHOCTH  CHIIOBBIX
YCTaHOBOK» (TIPOILLIM TMPOMEXKYTOUYHBI KOHTPOJb, BBIMOJHWIN BECh OOBEM
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BaﬂaHI/Iﬁ Ha CEMHHAPCKHUX 3aHATHAX, BBICTYIIHIIM C AOKJIAAOM Ha CEMHHAPCKOM

3aHSATUHN)
MIxaJya oneHuBaAHUA Onucanue
OTan4Ho BreimonHensl Bce BHIBI yueOHOW pPabOThI, MpeayCMOTPEHHBIE

yueOHbIM TutaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HaHUH, yMEHUH, HaBBIKOB MPHUBEIEHHBIM B  TaOIMLAX
MoKaszaTesieif,  omepupyer  NpUOOPETEHHBIMH  3HAHHUSMH,
YMEHMSIMM, HaBBIKAMH, IPUMEHSIET HMX B  CUTyalHsAX
MOBBIIIEHHON CIIOKHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHs IpHU
AQHAJIMTUYECKUX Ollepalusax, IEPeHOCe 3HAHUM M YMEHMM Ha
HOBBIE, HECTAHIAPTHHIC CUTYAILUH.

Xopoio CTyneHT NOKa3bIBAaeT JIOCTATOYHBIN YPOBEHb TEOPETUUYECKUX U
MPAKTUYECKUX 3HAHWH, CBOOOJHO OINEpUPYET KaTeropHajbHbIM
anmapaToM. YMeeT aHaIM3UPOBaTh NPAKTUYECKUE CUTYallUH, HO
JIOIIYCKaeT HEKOTOPBIE NOTPEIHOCTH. OTBET MOCTPOEH JIOTUYHO,
MaTEepHaJl U3J1araeTcsi IPaMoOTHO.

Y 10BIIETBOPUTEIILHO CTyneHT T1OKa3pIBa€T 3HAHUE OCHOBHOIO JIEKLIMOHHOTO U
MPaKTUYECKOro Marepuasia. B oTBere He Bcerga MpPUCYTCTBYET
Joruka u3nokeHus. CTyIEeHT HCIBITBIBAET 3aTPYJIHEHHUs IpU
MPUBEAECHUHN NMPAKTUYECKUX IPUMEPOB.

HeynosnerBopurensno | He BemonHeH oaumH win Oonmee BHIOB y4eOHOW pPabOTHI,
IPEYCMOTPEHHBIX Y4eOHBbIM Iu1aHOM. CTYJ€HT AEMOHCTPHUPYET
HEMOJIHOE COOTBCTCTBHUE  3HAHUM, YMEHUH, HaBBIKOB
NPUBEJCHHBIM B  Tabiuuax IoKas3aTeled, JIOIyCKarTCs
3HAUUTENIbHbIE OIIMOKHU, TMPOSBISETCS OTCYTCTBME 3HAHMIA,
YMEHUH, HABBIKOB I10 PsAy MOKa3aTelel, CTYACHT UCIBITBIBACT
3HAQYMUTENIbHBIE 3aTPYJHEHUS NPU OIEPUPOBAHUM 3HAHUSAMH M
YMEHHUSIMH IPH UX IEPEHOCE HA HOBBIE CUTYALIHH.

D®oHABI OLICHOYHBIX CPEICTB MPeACTaB/JeHbl B MPUJI0KEHUAX K padoyei
nporpamme.
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7. YueOHO-MeTOoaM4YecKoe U  UHPOpPMALMOHHOEe  olOecrmeyeHHe
TUCHUNITIHHBI

OcHoBHas JauTEpaTypa

1. Mutpodanos, C.B. DueprocOepexenre B SHEpreTuke: yuebHoe nmocoodue
[DnexTponHsIit pecypce] : yuebd. mocodue / C.B. Murpodanos, O.1. Kunsmerbena.
— OnektpoH. gaH. — OpenOypr : OI'Y, 2015. — 126 c¢. — Pexum nmoctyma:
https://e.lanbook.com/book/97991. — 3ar. ¢ skpaHa.

IIporpamMmmHoe o0ecrieueHue U HHTEPHET-PeCypehl:

[IporpamMMHOe oOecrieueHre He MPELyCMOTPEHO.

HNHTEepHET-pecypCchl  BKIIOYAIOT YYCOHO-METOAMYECKHE MaTepuaibl B
AJIEKTPOHHOM BHjE, NpeacTtaBieHHble Ha caifte (http:/lib.mami.ru/ebooks/ B

paznene «bubmuorekay.

[lone3npie  y4yeOHO-METOAMYECKHE UM  WH(DOPMAIMOHHBIE MAaTepUaJIbI
IIpeCTaBIICHbI Ha caprax:
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. MarepuajJibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

AyauTopuu AJisl IPOBEACHUS 3aHSATUN JIEKITMOHHOTO U CEMUHAPCKOTO THUIIA,
MPaKTUYECKUX 3aHSITHM, camocTosITeNbHOU paboTel. AB2402, AB2403, AB2414.
115280 r. MockBa, yi1. ABro3aBojackas, 1. 16. KommiekTsl mebenu s yaeOHOTro
mpoIiecca.

AB2404. 115280 r. Mocksa, yi. ABTo3aBojckas, A. 16. KommiekTs mebenu ais
y4yebHoro npoiiecca. [Ipoektop, nunrepaktuBHas gocka, [1K.

AB2406. 115280 r. Mocksa, yi. ABTo3aBojckas, A. 16. KommiekTs mebenu ais
y4eOHOro Ipolecca.

Mapxkepnas gocka. Hoytoyk.

JlaGopaTopHbIe YCTaHOBKH:

- «Onpeaenenne kodHPUITMEHTA TETUIOOTIAYN METOJIOM PETYJISIPHOTO PEKUMAY;

- «Omnpenenenre koddduiMeHTa TEMIOOTAAYM MPU MY3bIPHKOBOM KHUIIEHUH
YKUJIKOCTH Ha IUIUHIPEY;

- «Onpenenenne kodhGUIMEeHTa TEIIONPOBOAHOCTH TBEPABIX TEI METOJIOM
HUAJIMHIPUYECKOTO CIIOSD.

JlabopaTtopnas yctanoBka («Valtecy») «Mojiens CUCTEMBI OTOTUICHUS U
TEIJIOCHA0KEHU S UHIUBUTY ATBHOTO JKUJIOTO IOMaY.
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DJIEMEHTHI TeIOAHEPTETUYECKOT0 000PYI0BAHUS U CUCTEM.

AB2415. 115280 r. Mocksa, yn. ABTo3aBojckas, A. 16. KoMiuiekTsl mebenu asis
y4eOHOro Impolecca.

JlaGopatopHble yCTaHOBKH:

- «Ompexaenenue Kod(pduimeHTa TEMIEPATYyPOINPOBOJHOCTH CTaIM METOIOM
PEryJISIPHOTO PEeXKUMay;

- «Omnpenenenue kod(pduiueHTa TemIonepenayd MNPy BBIHYXKICHHOM TEYCHHUH
KUJKOCTH B TpyOe (TpyOa B TpyOEe)».

Komriekt 00pa3mnoB TEXHUYECKUX CPEACTB M3MEPEHUHN TETUIOTEXHOJOTHUYECKHUX
apaMeTpoB.

[IpoekTop, mapkepHas nocka, 11K, akpan

Monenb napoBoii KOTEIbHON YCTaHOBKHM C MEXaHUYECKUM MPUBOJIOM.
TemnorexHUYECKUE CpeJICTBA U3MEPEHHUS JIJIs1 y4eOHOTO Tpoliecca.

DNEeMEHTHI TeTUIOIHEPTETHIECKOTO 000PYA0BaHUS U CUCTEM.

Omneparnonnas cucrema, Windows 7 (wm Huxke) — MicrosoftOpenLicense
Jlumensust Ne 61984214, 61984216, 61984217, 61984219, 61984213, 61984218,
61984215

Od¢ucuble  npunoxenus, Microsoft  Office 2013  (umm  Huke) —
MicrosoftOpenLicense

JIuuensus Ne 61984042

Antusupycnoe [10, KasperskyEndpointSecurity ayis 6usneca — CrannapTHBIi
JInuensun Ne 1752161117060156960164.

9. MeToanyeckue peKOMEHIAUUM JA CAMOCTOSTEJbHOM PadOThI
CTYCHTOB.

[To cnenmuaabHOCTH MOXKHO PEKOMEHJIOBATh CICAYIOIIME HAy4YHBIC JKypHAJbl Ha
aHTJIMACKOM s3bIKE M HMHTEpHET moptaibl :International Journal of Hydrogen
Energy,Journal of Power Sources,http://www.portalnano.ru/, 06a3sl JaHHBIX
3apyOeKHBIX Hay4YHBIX KYPHAJIOB C HCIOJIb30BaHWeM mnoprajna . Cait LleHtpa
KOJJICKTUBHOTO IIOJIb30BaAHUS «BomopoaHas u ANEKTPOXUMHUYCCKHE
texHonorum» / Cailt ~ MexayHapoHOTO Cumnosuyma  «Bomoponmnas wu
AIEKTPOXUMUYECKHUE TeXHOoJoTum» http://H3-symposium.ru/

10. Meroauyeckne peKOMEHIAUNH JISl TPeNoaaBaTes
[IpenonaBanuie MUCHUTUIMHBI 0Oa3upyeTcsl HAa KOMIIETEHTHOCTHOM, MPaKTHUKO-
OPUEHTHUPOBAHHOM TOJX0Jie. MeTouKa MpenoaaBaHus AUCIUIIINHBI HAMpaBieHa
Ha OPTaHU3AIUI0 CUCTEMAaTHYECKOW TJIaHOMEpPHON paboThl CTyIEHTAa B TECUCHUE
cemMecTpa He3aBUCUMO OT ¢GopMmbl ero oOydeHus. B cBs3u ¢ stum criemyer
oOpaTUTh BHUMaHHWE Ha OCOOYI0 3HAYMMOCTh OPTaHMU3aTOPCKON COCTABIISIOIICH
poecCHOHANEHOM NESITEIbHOCTH TIPETIOaBaTEelIs.
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OcHoBHasi paboTa CO CTyJIeHTaMd OYHOW (opmbl OOydeHHs] MPOBOJIUTCA Ha
ayJIUTOPHBIX JICKIUSAX W JTAOOPATOPHBIX U MPAKTUYECKUX 3aHATHUSAX. JIEKIIMOHHBIN
Kypc  BKIIOYaeT  YCTAaHOBOYHBIC,  MpoOJeMHblE,  OO30pHBIE  JIEKIIHH.
WMHTepakKTUBHOCTH JIEKIIMOHHOTO Kypca 00ecredynBaeTcs ONEpaTUBHBIM OMPOCOM
WM TECTUPOBAaHMEM B KoHIIE 3aHsATUA. [llupoko nmpuMeHsroTCs MeToAbl auasora,
coOecer0BaHUM U JUCKycCUM B xoje Jekuuu. [Ipobnemuoe oOydenue 6azupyercs
Ha MpUMEpax KOHKPETHBIX MPEANPUSTHIM.
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[Iporpamma coctaBiaeHa B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC BO ¢ yuerom
pexomengamuii  [IpOOII BO mno Hampaeienutro mnoaroroBku  13.03.03
«OHEepreTuYecKoe MAaIIMHOCTPOCHUE» U MNpOPUI0  «ABTOMAaTU3UPOBAHHBIC
DHEPreTUUYECKUE YCTAHOBKM»

ABTOPBI

Cr. npenoiaBarenb
kadenpsl «IIpoMblIIeHHAS TETIOIHEPTETUKAY N.JI. CaBenbeB

[Iporpamma  oOcyxnena  Ha  3acemanud  kKadeapbl  «l[IpombinieHHas
tertosHepreTuka». [Ipotokon ot 30 aBrycra 2021 1. Ne 01

CorJiacoBaHo:

3aBenyromuii kadenpoit «IIpombliieHHAas TETIOIHEPTETUKA
K.T.H., IOLICHT JLLA. MapromuH

PykoBonutens OOII N.JI. CaBenbeB
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IIpunoxenue 1

CprKTypa H COACPKAaHUEC NUCHUIITTUHBI «BOIIpOC])l 3HepFO3(l)(l)eKTI/IBHOCTI/I CIMJIOBBIX YCTAHOBOK»
IO HAIIPpaBJCHUIO MOATOTOBKU

13.03.03 ABTOMAaTH3MPOBAaHHbIE JHEPreTHYECKHE YCTAHOBKHU

(0axanaBp)

Paznen

Cemectp

Henenn ceMecTpa

Buabl yueOHo# padoThl,
BKJIIOYAsl CAMOCTOSATEIbHYIO

padoTy CTyIeHTOB, U

TPYAOEMKOCTDb B Yacax

Buasbi camocrositesibHOM padoTsl | Popma

CTY/1€HTOB

aTTeCTallumn

BocbMmoii cemecTp

J | II/C

JIb

CPC

KCP

K.P.

K.II.

PI'P

Pedep
ar

Tema 1

ABTOHOMHBbIE JHEPIOCHCTEMBI.
IToTpeduTesn u UX KiIaccupurkanms.
Knaccugukarus norpedureneit. Mecto
ABTOHOMHBIX YHEPreTUUYECKUX CUCTEM B
9HEPrOCUCTEME PETMOHA U CTPAHBI.
I'paduku noTpednenus TenIoBoM u
JNEKTPUYECKOM SHEPTUU B 3aBUCHMOCTH
OT THIIA IOTPEOUTENA. AKKYMYJIUPOBAHUE
sHepruu. BosmoxkHoCcTH
SHEProcOepeIKeHHs

CeMuHapckoe 3aHsTHE

Omnpenenenns. Knaccudukarus
9HEProyCcTaHOBOK. DHEProyCTaHOBKH Ha
OpPTraHUYECKOM TOIUIHBE.
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CeMuHapcKoOe 3aHATHE
Knaccudukanus norpedureneir. Mecto
ABTOHOMHBIX YHEPTeTHYECKUX CHCTEM B
9HEProcUCTEMEe PErHOHA U CTPAHBI.

Tema 2

JJIeMEeHThI ABTOHOMHBIX
IHEPreTHYeCKHX CHCTEM.
JHeproycTaHoBKH. VX xiaccupukams.
OCHOBHBIE XapaKTEPUCTUKH.
[IpeumymiectBa u Hepocratku. Kpurepun
BbIOOpA SHEPrOoyCTaHOBKH JUIS
ABTOHOMHOT'O 3HEProcHa0XKeHUsI.
DIEKTPOXUMHUECKUE
sHeproycTanoBku. Kimaccudukarmsi.
AKKyMyJIITOpHBIE OaTapeu.

CeMuHapcKoe 3aHATHE

Kputepuu BpiOOpa 3HEProyCTaHOBKH IS
ABTOHOMHOTO YHEPTOCHAOKEHHUSI.
DJIEeKTPOXUMUYECKHE

sHeproycraHoBku. Kinaccudukanus.
AKKyMyJISITOpHBIE OaTapeu.

CCMI/IHapCKOC 3aHATUC

KonTposneps! cornacoBanus U yInpasJIeHUs.

3apsinHble ycTpoiicTBa. IHBEpTOPHI.
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Tema 3

DJieMeHThI ABTOHOMHBIX
IHEPreTHYEeCKUX CHCTEM.
BcnomoraresbHbIe 3J1eMEHThI
KonTposmneps! cornacoBanus u
yIpaBieHus. 3apsiiHbIE YCTPONCTBA.
HNuBepropsl. 'napobdaku. Hacockr.
TemooOMeHHUKHU. boiinepsr.
Harpesarenu. KoTibl.

CeMmuHapcKoe 3aHATHE

N neanbHblil TEPMOIUHAMUYECKUH ITUKIT
(muxn Kapno). Teopemsr Kapuo
3aBUCUMOCTH K.IT.J1. OT MOIIIHOCTH.

CeMuHapCKOE 3aHATHE

OHEpProycTaHOBKM Ha OCHOBE BHYTPEHHETO
cropanus ToruBa. benzoreneparopsr (bI').
PabGounit nuki. MaankatopHas quarpamma.

Tema 4

Pa3nen 4 - JHeproycraHoBKHM Ha
OpPraHu4ecKoM ToIuIuBe M eanbHblii
TepMoMHaMHueckuil nuki (uuki KapHo).
Teopemsl KapHo 3aBucMMOCTb K.I.A. OT
MOIIIHOCTH. DHEPTOYCTaHOBKU Ha OCHOBE
BHYTPEHHET0 CrOpaHus TOIIUBA.
Bbenzoreneparopst (BI'). Pabouwnii uk.
WNunukaTopHas quarpaMma.
Huzensreneparopsl (I).
lNazonopmnensie arperersl (I'TIA) Ha
HOPUPOIHOM rase, Ouorase v CUHTE3rase
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CeMuHapcKoOe 3aHATHE
Huzensreneparops (7). ["a3omopurHenbie
arperetsl (I'TIA) Ha mpupoaHOM Taze,
Ouorase M CUHTE3rase.

CemuHapcKoe 3aHATHE

MukpoTypOuHbBI HAa TPUPOAHOM U
CHUHTE3UpyeMOM rase. TexHoJoruyeckas
CXEMa, OCHOBHBIE JJIEMEHTHI, TapaMETPbI
paboThI U XapaKTEPUCTHUKH.

Tema 5

PaznenS — Mukporypounsbl. TensioBbie
Hacocbl. CXeMbl JHEProcHAOKeHusl.
MukpoTypOUHBI Ha IPUPOTHOM U
CUHTE3UupyeMoM raze. TexHosornyeckas
cXeMa, OCHOBHBIE 3JIEMEHTBI, IapaMeTphl
paboThl U XapakTepuCTUKHU. CXEMBbI TEII0-
3JIEKTPOCHAOKEH

CeMmuHapcKoe 3aHATHE

Tenumossie Hacockl (TH). Texnomornyeckas
CXeMa, OCHOBHBIE DJIEMEHTHI, TTapaMeTPhI
paboThI U XapaKTEPUCTUKH.

10

CeMHuHapCKOE 3aHATHE

Crnioco0OrI epepaboTKU U UCIIOJIb30BAHUS
Pa3IMYHBIX BUAOB TOILUIUB JJIs1 aBTOHOMHOI'O
SHEPTrOCHAOKECHMUS

10
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Tema 6

Pa3nen 6 — Ucnoab3oBanue
B0300HOBJIsIEMbIX HCTOYHUKOB JHEPIUHU
JJIS JHEPTrOCHA0XKeHNsI ABTOHOMHBIX
norpeoduTesiei. Vcrnons3oBanue
BO300HOBIISIEMBIX HCTOYHHKOB SHEPTUU
JUISL SHEPrOCHA0KEHHSI aBTOHOMHBIX
notpedureneit. Pacipenenenue cymm
COJTHEYHOM paJaliii U CKOPOCTH BETpa B
TEUEHUE TOJ1a I Pa3IMYHBIX PETHOHOB.
OneHka noTeHuana BO30OHOBISIEMbIX
HMCTOYHHKOB YHEPTUHU IS PA3IMYHBIX
PETHOHOB.

11

Cemunapckoe 3anstue Mcnonab3oBanue
BO300HOBIISIEMBIX HCTOYHHKOB SHEPIUH IS
9HEProcHa0KEHUS aBTOHOMHBIX
noTpeOuTesneH.

12

CeMmuHapcKoe 3aHATHE

ConHeuyHbIe BaKyyMHBIE KOJUIEKTOPBI
(CBK). [Tpuanum paGoThl 1 OCHOBHBIE
XapaKTePUCTHKHU

12
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Tema 7

Pasznen 7 — daekTpoxumMuieckue
IHEProyCTAHOBKH HA TOMJIMBHBIX
3jemMeHTax. OCHOBHBIE
3aKOHOMEPHOCTH PadoThI U
xapakTepuctTuku. Kiaccudukanus THon
TOILUTMBHBIX 2JIEMEHTOB. OCHOBHBIE
3aKOHOMEPHOCTH PabOTHI U
xapakTepucTUKU. CHCTEeMBbl XpaHCHHS
peareHToB. BogopoiHbIle HaKONUTEIN
sHepruu. BecromorareabHbIe 3J1IEMEHTHI.
CpaBHHTEIIbHBIE XapAKTEPUCTUKH.
OKOHOMHUYECKHUH acCIIeKT.

13

Cemunapckoe 3ansatue Knaccudukanms
THIIOB TOIUTMBHBIX 3JIeMeHTOB. OCHOBHEIE
3aKOHOMCPHOCTHU pa6OTbI u
XapaKTEPUCTHUKH.

14

CemMuHapckoe 3aHsTHe MeTobl pacyera u
ONITUMHU3ANH TPUMCHHUTCIIBHO K CUCTCMaM
ABTOHOMHOTI'O 3H€pFOCH36)KCHI/I$[.

14
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Tema 8

Pa3znen 8 -Metoabl pacuera u
ONTUMM3ALMHN IPUMEHUTEJIbHO K
CHCTeMaM AaBTOHOMHOIO
IHEProcHad:keHnsi.CxeMbl TEIIO0-
AJIEKTPOCHAOKEHHSI aBTOHOMHOT'O 00BEKTa
C HCIMOJb30BaHUEM ra30BOr0 KOTJIa U
TBEPJIOOKCUIHOTO TOIJIUBHOTO AJIEMEHTA.
['paduku Harpy3ku B 3aBUCIMOCTH OT
BPCMCHHU I'0Jia U KIIMMATHYCCKUX yCJ'IOBI/Iﬁ
pernoHa. OcoOOEHHOCTH HCIIOJIb30BAHUS
MPUBO3HOTO WJIH TIOJTy4aeMOI0 Ha MECTe
noTpebieHus rasa.

15

Cemunapckoe 3aHatue Cxemsl Terio-
IJEKTPOCHA0KEHHSI aBTOHOMHOTO 00BEKTa C
UCIIOJIb30BAaHHEM Tra30BOr0 KOTIIA
TBEPAOOKCUIHOTO TOIUTMBHOTO JJIEMEHTA.

16

CeMuHapcKoe 3aHATHE ABTOHOMHBIE
AIEKTPOCTAHIINN ¥ CUCTEMBI
TEIUIOCHAOKEHHSI HA OCHOBE
9HEPrOyCTaHOBOK, UCTIONB3YIOIINX
OpPraHUYECKOe TOIUIUBO: TU3ENbHBIE,
OCH3MHOBEIE, TA30TYPOUHHEIE,
ra30/13elbHbIe, Ta30MOPIIHEBBIE,
napora3oBble

16
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Tema 9

Pa3nes 9 — ABTOHOMHBIE M pe3epBHbIE
3J1eKTPOCTAHIUM HA OCHOBE
aKKyMYJISTOPHBIX O0aTapeii. Cxembl
9HEpProcHalKeHUsl Ha OCHOBE
TpPaZULIHOHHBIX SHEPTOYCTAaHOBOK U
BO300HOBJISIEMbIX UCTOUHUKOB 3HEPTUH.
CpaBHUTENbHBIE XaPAKTEPUCTUKH.

17

Cemunapckoe 3auHsaTue Cxembl
3H€pFOCH8.6)K€HI/I$I Ha OCHOBE
TpaJUIIUOHHBIX DHEPIroyCTaHOBOK U
BO306HOBHHCMLIX HCTOYHHUKOB SHCPI'HHU.
CpaBHUTEIIbHBIE XapaKTEPUCTUKH.

18

CemuHnapckoe 3aHsTie OCHOBHBIC
JJIEMCHTHI U CXEMBI 3HepFOCHa6)KCHI/I$I.
DHepreTHYecKue u SKOHOMUIECKHUE
XapaKTEePUCTUKHU.

18

®dopma aTTecTaluu

Bcero yacos no gucuuninHe B BOCbMOM
cemecTtTpe

180

36

54

90
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUUCKOM ®EAEPALIUU
OENEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHHE BBICILIEI'O OBPA3OBAHMA

«MOCKOBCKHH HOJII/ITEXHILI‘IECKl/If/'I YHUBEPCUTET»
(MOCKOBCKHMM TIOJIUTEX)

Hanpasnenue noaroroBku: 13.03.03 «IHeprernyeckoe MAIIMHOCTPOCHUE)

OII (mpodusip): «KABTOMATU3UPOBAHHbIE JHEPreTHYECKHE YCTAHOBKM

®opma o0ydeHus: OuHas
Kadenpa: «[IpomMbliieHHAsI TEMJI03HEPTreTHKA

®OHJA OHNEHOYHBIX CPEACTB

MO INCHUTIJINHE

«Bonpocel 3Hepro3ppeKnBHOCTH CHIOBBIX YCTAHOBOK»

MockBa
2021
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IMacnopT ¢poHaa OLIEHOYHBIX CPEICTB

Tabmuma 1

K IIPAJIOKEHUIO 2

Bomnpockl 3HeprodppeKuBHOCTH CHIOBBIX YCTAHOBOK

®OI'OC BO 13.0303 JHepreTuyieckoe MAalIMHOCTPOEHHE

KoMnerenuuu TexHoJ0r" .
dopma Crenenu ypoBHeil
Unpex | Popmynu Hepeuyenn 1
OLIEHOYHOI0 0CBOCHHUS
c pOBKa KOMIIOHEHTOB dbopmupoBa .
cpeacTsBa KOMIIEeTeH U I
HUA
IIK-3 | Cnoco6H | 3Hath: OCHOBHEIE Jlexuus- CobecenoBa | bazoBblii ypoBeHb:
OCTb TEXHUYECKUE U Oecema HHE criocobden
BHOCHTD OpraHu3alMOHHbIE CPC OT3BIB- o0ecrieunBaTh
PEeIONK | MEPOTIPUATHS, XapakTepuc | pa3paboTKy
€HHUS B MO3BOJIAIONIHE THKA MEpONPUATHI O
nporpam | SKOHOMHUTb SHEPTUIO OtueTHBIE COBEPILIEHCTBOBAHUIO
My 110 B OBITY U MaTepualibl | TEXHOJIOTUU
HEProcO | MPOMBIIIICHHOCTH. o MIPOU3BOJICTBA B
epexeHu | Ymerb: OueHuBath MPaKTUKE CTaHJIapTHBIX
O [MOTEHLIAAI MIPOU3BOICTBEHHBIX
BO300HOBIISIEMBIX CUTyalusx
MCTOYHHUKOB SHCPIUM TToBBIILICHHBIN
HNPUMCHUTCIIBHO K YPOBEHb: CIIOCOOEH
KOHKPCTHOMY PCTHOHY o0ecrieunBaTh
1 KOHKPETHBIM pa3paGoTKy
YCIJIOBUSM, TIPOBOTUTH MepONPUATHiA 110
OKOHOMHMCECKYIO COBEPIIEHCTBOBAHUIO
OHCHKy HpI/IMeHeHI/IH TEeXHOJIOTHH
TOI'O UJIU UHOTI'O
MIPOU3BOJICTBA B
CXEMHOT'0 PEeIICHUS
HECTaHJAPTHBIX
JUISL pEICHUS 3a/1a4
MIPOU3BOCTBEHHBIX
ABTOHOMHOTI'O
CUTYaIUsX C UX
9HEPrOoCHA0KEHUS
MOCJIE AYIOIIUM
Baagerns: HaBLIKAMU Ayrom
aHaJIU30M

B COCTaBJIEHUU
HHEPreTUYECKUX
MacropTOB
NPEANPUATHI U
pa3zpaboTke
porpamMm
sHEprocOepeKeHus;
MeTOoAaMHU
COCTaBJICHUS
sHeprodantanca

b
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[Ipunoxenue 3

TunoBble KOHTPOJIbHBIC 3aJaHUA UJIH UHBIC MaTE€pHUaJibl, HGOﬁXOI{I/IMBIe AJISA

OLIEHKH 3HAHNH, YMEeHHUI, HABLIKOB M (WJIH) ONBITA 1eATEIbHOCTH,

XapaKkTepu3yIuX 3Tanbl JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce

OCBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

HCpCLIGHI) IMPAKTUICCKUX pa60T 10 JUCHUIIIINHC

No HaumenoBanue IIpencraBnenue
Kparkas xapakrepucTtika
n/m OIIEHOYHOTO CPE/ICTBA OIIEHOYHOTO CPEJICTBA B
OLIEHOYHOT'0 Cpe/ICTBa (ot

Pedepar
«3bdexTuBHBIE
CIOCOOBI CHIKEHHUS
OoTeph B
HYHEPrOyCTAHOBKAX.
OntuMuszanus
paboThI HACOCHOTO U
TATOXYTHEBOTO
000pyI0BaHUSD

[TpakTudeckas pabora
HarnpagsJyieHa Ha pOpMHUpPOBaHUE
YMEHHI M HaBBIKOB I10 PacueTy
JHEProyCTaHOBOK.

PesynbTarom paboTsl
SIBJIIETCS pa3paboOTKa
anmaparHbIX,
MPOTPAMMHBIX U CXEMHBIX
pELLIEHN, peannu3yomx
CITOCOOBI CHIDKCHHUS
noTephb
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[Ipunoxenue 4.

KoHTpoaib 3HaHWIl CTYJEHTOB OCYILIECTBJISIETCS € NMOMOIIbIO TeCTOB,
NnpuMepbl KOTOPBIX NPUBeIeHbI HUKE:

1. AcTOYHUKAMM TEIJIOBOM IHEPTHUH B CUCTEME IICHTPAJIU30BAHHOI'O
TEeNJI0CHAOKEeHUA SABJISIOTCS:

A- TIIl u KoTeJIbHBIE
B-TPOC
C- uHAMBUYAJIBHBIE KOTJIBI
D- KBC
E- ADC
2. Temnodpukanued HA3LIBACTCS:
A- BbIpaOOTKa 31EKTPOIHEPTUH

B- neHTpasiu3oBaHHOE TeNJIOCHAOKeHHe HA 0a3e KOMOMHMPOBAHHOM
BbIPA0OTKH TEIIOBOM M 3JIeKTPUYECKOI IHePTrUu

C- BbIpaOOTKa TEIMJIOBON SHEPTUU
D- nepenaya 3JIeKTpOIHEPTrUun Ha OOJIBIITUE PACCTOSHUS
E- motpebnenune TeniaoBon sHEPTUu
3. Buabl TeNJIOBBIX HATPY30K :
A- ce30HHBbIE U KPYIJIOTOJI0BbIE
B- Ha oTomnsieHre U BEHTUISILUIO
C- TEXHOJIOTUYECKUE
D-ropsiuee Bo10CHAOKEHNE U BEHTHIISAIINS
E- anekTpudeckue U TEXHOJOTUUECKUE
4. K ce30HHBIM TENJIOBBIM HATPY3KAM OTHOCSTCS:

A- ropsiuee BoJI0OCHAOKEHHE
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B- oTonuieHne U BEeHTWIIALIUS
C — TexHONOrMYECKas
D- snekTpocHabxeHue
E- xananmu3anusa
5. KooppunueHT MHPMIbTPALUM YUNTHIBACT:
A- TEenIONpOBOIHOCTh CTEH
B- Trennonepenady cTeH, OKOH, ITOJIOB U ITOTOJIKOB

C- noJ10 pacxoaa Temjia Ha MOJOTPeB HAPY:KHOTO BO3AyXa, MOCTYNAIOIIET0
Yyepe3 HEIJIOTHOCTH

D- TCIIONCPpCAa1y U30JIIIMOHHOIO CJI0A
E- xonuyecTBO TCILIOTHI, TCPACMOI'O YCPC3 HCIIJIOTHOCTHU OFpa}K,ZIeHI/Iﬁ

6. B 3aBHCHMMOCTH OT HCTOYHHKA IMPUTOTOBJICHHUSA TEILJIa pa3djindaroT
CHCTEMbI TENJIOCHAOKEHMS:

A- IIEHTPAJM30BaAHHbIE U JeIeHTPAJIN30BAHHbIE
B- onHOTpYOHBIE 1 MHOTOTPYOHBIE BOJSHBIE

C- MHOTOCTYyN€HYaThI€ U OJTHOCTYTIEHYAThIC

D- BoasgHbIE U MAPOBBIE

E- BongHBIC, MApOBIE U TA30BBIC

7. BoasiHble cucTeMbl MO CIIOCO0Y MOAa4YU BOABI HA ropsidyee
BO/IOCHA0KeHHe JeJIAT Ha :

A- MHOTOCTyTICHUAThIC U OJJTHOCTYTICHUATHIC

B- oTKpBbITHIE U 3aKPBITHIE

C- HeHTpaM30BaHHBIE U JCIICHTPATN30BAHHBIC
D- BoxsiHbIE U ITAPOBBIE

E- ogqHOTpyOHBIE M1 MHOTOTPYOHBIE

8. CxeMbl NMPUCOCINHECHUA MECTHBIX CUCTEM OTOINVICHUA Pa3/invaroTCs:
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A- 3aBHCHMbIE M He3aBHCHMbIe

B- onHOCTYynEeHUaThie U MHOTOCTYIIEHYAThIE
C- nmapoBbI€ U BOJISHbIE

D- ogHOTpYyOHBIE 1 MHOTOTPYOHBIE BOJISIHBIC

E- oqHOTpYyOHBIE M1 MHOTOTPYOHBIE MTAPOBHIE

9. B 3aBHCHMMBIX cXeMaX NPUCOCAUHEHUS TEIVIOHOCUTEIb MOCTYNAeT :
A- HeNOCPEeACTBEHHO U3 TEIUIOBBIX CeTeil B OTONMMTEIbHbIE TPHOOPHI
B- #3 TEnnoBoi CETH B MOAOTPEBATEIND
C- u3 nmoporpesaTes B TEIUIOBYIO CETh
D- HenocpeacTBEHHO U3 TEIJIOBBIX CETEN B aKKYMYJISTOD
E- HEnocpencTBEHHO U3 TEIUIOBBIX CETEH B CMECUTEIIBHBIN Y3€ll

10.Cucrembl ropsiuero BOJ0CHA0KeHHsI 10 MECTY PACIIOJIOKEHHUS
HCTOYHMKA PA3JAeJsI0TCH Ha:

A- ¢ €CTECTBEHHOM HUPKYJALMUEN U C IPUHYIUTEIBHON UPKYJISIIUEH
B- neHTpasu3oBaHHbIE U JCLEHTPAJIU30OBAHHbIE

C- ¢ akKyMyJISITOpOM U 0€3 aKKyMyJIsiTopa

D- omHOTpYyOHBIE U MHOTOTPYOHBIE

E- BoasiHBIE M TApPOBBIE

11.PeryiupoBaHue TenJIOBOM HATPY3KH [0 MECTY PeryJMpoOBaHUs
Pa3IMyaloT :

A- IeHTpaJIbHOE, TPYIIIIOBOE, MECTHOE
B- K0JIM4eCTBEHHOE U KAYECTBEHHOE
C- aBTOMaTH4ECKOE U PyUYHOE

D- mHeBMaTUUYECKOE U TUIPABINYECKOE
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E- npssMOTOUHOE U ¢ peUpKyIALUEH

12.KayecTBeHHOE peryJiMpoOBaHHe TEIJIOBOM HAIPY3KH OCYLIECTBJISACTCH:
A- M3MEHEHHEM TeMIlepaTyphbl TEIVIOHOCUTEIS IPU IOCTOSTHHOM pPacxoje
B- n3MeHeHueM pacxoia TEINIOHOCUTENS IIPU ITOCTOSTHHOM TEMIIEPATYpe
C- nporyckamu 1ojgady TEIJIOHOCUTENSA
D- u3meHnenneM nuamerpa Tpyo
E- n3aMeHeHnneM J1aBIeHUS TEIJIOHOCUTEINS

13.I'psizeBUKH, 3J1€BATOPbI, HACOCHI, OAOTPEBATEJIM SIBJIAIOTCS
00opy0BaHMEM:

A- IITII
B- MTII
C- TerIoBbIX KaMmep
D- TOIQ
E- KOTenpHON yCTaHOBKHU
14.3ama4veit ruIpaBJIMYECKOrO pacuera TeII0BbIX ceTell sIBJIsIeTCH:
A- onpezienieHue MOTEPh TEMIOThI
B- onpenesienue nuamMerpa Tpyd M HOTEPb AABJIECHUS
C- onpeneneHue CKOPOCTH ABUKEHUS TEIUIOHOCUTEIIS
D- onpenenenne notepb pacxoia TEMIOHOCUTENS
E- pacder TemioBol Harpy3Ku

15.11oTepu naBjeHUs NPH IBUKEHNH TEIJIOHOCUTEJIA MO0 TPydam
CKJIAILIBAETCS M3 :

A- norepb JaBJIeHUS HA TPEHHE U MECTHBIE CONMPOTUBJICHUS
B- moTteps Hamopa Ha TypOyJIE€HTHOCTD JBUKEHUS

C- moTepsp TEIIOTHI PU TPEHUN
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D- noTeph TEIUIOTHI Yepe3 U30JIALMOHHBIN CIIOU
E- moreps Teronocurens
16.11be30MeTpUUYeCcKHil TPaUK MO3BOJISIET ONPEACIUTh:
A- TIpesIeIbHO AOMYCTUMbIE HATIOPHI
B- naBjieHue WM HANMOP B JII000# TOUKE TENJIOBOM CeTH
C- craTuueckuii Hanop
D- notepu TENIOTH OPU ABUKEHUN TETLIIOHOCUTEIS

E- nmamerp Tpy6omnpoBo

17.KomneHcanusi TeMnepaTypHbIX yIJIHHEHUI TPYO NPOU3BOAUTCH:
A- MOJBMXXHBIMU OTIOpaMU
B- HENoIBM>KHBIMU OMIOPaMHU
C- xomneHncaropamu
D- 3anopHoM apMaTtypoi
E- noanuTouHbIMU HacOcaMu
18. TensioBbI€ NEepeMenIeHUs TEINIONPOBOA0B 00yCJI0OBICHBI:
A- INHeHHBIM yIUINHEHUEM TPYO NPH HATPEeBAHNH
B- ckonpxkeHHEM ONOpP NpU OXJIAKIACHUU
C- TpeHneM TEeIIonpoBOAOB IO ONOPE
D- cratnyeckum Hanmopom
E- norepsiMu TENIOTHI NPU ABUKEHUU TETUIOHOCUTEIIS
19.11IpoxoaHbIe KaHAJBI OTHOCATCS K CJIEAYIOLIEMY THILY POKJIAJ0K:
A- HagzeMHOMI

B- noazemuol 6eckaHaIbHOMI
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C- noa3zeMHOM KaHAJILHOM
D- Bo3aymiHOM Ha MayTax
E- nmoxsomnon
20.KanajibHbI€ NPOKJIAJIKH TEIUIONMPOBOAOB MPEAHA3HAYEHBI 1JIS:

A- 32U THI TEIUIONPOBO/I0OB OT BO3/1elCTBUS I'PYHTA U KOPPO3HOHHOIO
BJIMSTHUS MOYBbI

B- 3amuThI TETUIONPOBOIOB OT BO3ACUCTBHS aTMOC(EPHBIX OCATKOB
C- 3alMThI TEIIOMPOBOAOB OT IMOTEPH TEILIOTHI

D- xomnieHcaluy TeMnepaTypHbIX yAJTUHEHUN TPyO

E- nupkynsiuun TeNI0HOCUTENS

21.11pu mpokJIaJgKe B OJHOM HANPABJICHHMH He MeHee 5 TpyO
NPUMEHSKOTCH:

A- HETIPOXO/IHBIE KaHAJIbI

B- npoxoaHbie KaHAJIBI

C- moJIynpoXoAHbIE KaHAJIbI

D- ctanbHble TPYOBI

E- mmactmaccoBbie KaHabI
22.11o npyuHUMIIY PA0OTHI BLICOKHE CTOMKH NMOAPA3ACIAIOTCH HA:

A- xecTKHe, THOKHE M KAaYaKolHecs

B- BepTHKanbHbBIE, TOPU30HTAIBHBIE

C- 0IHOBETBEBBIE, IBYXBETBEBbIE

D- BoasHBIE M MAPOBBIC

E- oqHOTpYyOHBIE U MHOTOTPYOHBIE
23.Ha3HaveHMe TENJI0BOI H30ISALMHU:

A- 3amura oT BO3/I€MCTBUS TPYHTA
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B- ymeHbIIeHME TEIOBBIX OTEPH

C- nogaep:xaHue TUAPABINYECKOTO PEKUMA TETNIOBOM CETH

D- kommeHcanus TeMInepaTypHbIX yJIMHEHUN TPyO

E- 3ammThl TEMI0MpPOBOIOB OT BO3ACHCTBHUS aTMOCHEPHBIX 0CAIKOB
24. Ten10u30JIUOHHBIE MATEPHUAJIbI JOJLKHBI 00J121aTh:

A- BBICOKMMH TEIJI03AIMUTHLIMH CBOHICTBAMH

B- BbICOKMM KO3 (DUIIMEHTOM TEIIONPOBOAHOCTH

C- KOpPpO3MOHHO- arpECCUBHBIMU CBOMCTBaMU

D- HU3KMMH TENI03aIMUTHBIMH CBOMCTBAMH

E- BbICOKMMHN MEXaHMUYECKMMH CBOMCTBaMU

25.AHTUKOPPO3MOHHYI0 00pa00TKY HAPYKHOI NMOBEPXHOCTH TPYO NMpH
Temuneparype Tenjgonocuresst 10 1500 C npousBoasr:

A- OUTYMHOM rPYHTOBKOM

B- 6enzunoM

C- opraHn4ecKMMH pacTBOPUTEISIMU

D- MuHepanbHOU BaTOM

E- m100bIM TEIION30JIALIMOHHBIM MaTEpUaIOM
26.TenJioBbie MOTEPH B TEIJIOBBIX CETAX ObIBAIOT:

A- JINHeHHbIE U MECTHbIE

B- B OKpy’Karoniyto cpeay uepes TEMIOU30IISIUIO

C- ruapaBIMYECKUE U CTATUYECKUE

D- aBapwuitnbie u 6a30BbIe

E- HenpepbIBHBIE U IEPUOIUYECKUE

27.K ocHoBHOMY 00opynoBanuio TIOILI oTHocsiTCA @
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A- Hacochl ¥ IOJJ0TpeBaTeNn

B- temonpoBoast u POY

C- koreJs u TypOMHA

D- ITIT u MTII

E- TenyioBble y37161 1 a0OHEHTCKUE BBOIBI

28.BoaonoaroroBka /sl TEIUIOBBIX CeTell BKIKYAET CaeAYIolue
onepauumu:

A-MexaHnveckoe (prIbTpoBaHUE

B- ocBeT/iIeHMe, yMsITUEHHE, I€adPaAU

C- perenepanysi HOHUTOB

D-B3pbIXJIEHUE U OTMBIBKA HOHUTOB

E- perenepaiivisi u OTMbIBKa HOHUTOB
29.UcnpITaHus TEIJIOBBIX ceTel OLIBAIOT:

A- NIepBUYHBIC U IJIAHOBbBIC

B- HaymamouHble ¥ aBapuiHbIE

C- myckoBbI€e U IKCILUIYTAIIUOHHbIE

D- HemnpepbIBHBIE U IEPUOIUUECKUE

E- neTHue n 3umuue
30.3apauel HAJIAAKH TENJIOBBIX ceTell ABJIsAEeTCA:

A- o0ecrnieyeHne pacyeTHOr0 pacnpeaejieHus: TEIVIOHOCUTEJIS y Beex
norpeouresiei

B- onpenenenue miioTHOCTH ¥ MPOYHOCTH TPYOOTIPOBOIOB
C- omnpeneneHue norephb Temia
D- xommieHcanys TeMiepaTypHbIX YIJIMHEHUH TpyO

E- obGecneuenue Oe3aBapuitHOM SKCIUTyaTallMU TEMJIOBBIX CETEH
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31.J1n4 TernnocHabkeHus MoTpeOuTeae NCIOb3YIOTCS TEMIOHOCUTEIH:

A- BOJa ¥ BOASIHOM map

B- npIMOBBIE ra3bl

C- uHepTHbIE Ta3bl

D- neperpersiit nap

E- ropsuunii Bo3ayx

33. JIMUTeIbHOCTh OTOIUTEIBHOTO CE30HA 3aBUCHUT OT:
A- MOIIHOCTH CTaHLIUHU

B- kiiumaTH4YecKHX yCJI0BUi

C- Temrieparyphbl BO3ayXa B IOMEIICHUSIX
D- TeMmniepatypsl TEIIOHOCUTENS

E- motepp Tena0Thl TEMIIOHOCUTES

34.K BTOpMYHBIM IHEPropecypcamM OTHOCUTCS

A. DJeKTpo3Heprusi, BeipadaTbiBacMasi Ha 3JIEKTPOCTAHIIMSIX.

b. [1ap, BeipabaThiBacMblii B KOTEJILHOM.

B. I1ap, BeipabaThiBaemblii Ha TOLI.

I'.ITap, mosryyaeMblii B BUJ€e OTX0A0B NP MOKPOM TYIICHHH KOKCA.
35.11oTepu 31eKTPOIHEPTrUu B TPexX(Pa3HbIX ceTsX

A.AP=3*>-R

B.AP=1>-R

B.AP=1-Ucos ¢

I''AP=31-Ucos ¢

36. 3akoH 00 «JHeprocoepeKeHu  ...» - ITO
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A. Ne 261 — @3

b. CHulI 23-05-95
B. I1Y3 2002

[ Ne35-@

37. tg @ Ha rpaHuue pasaesa ¢ JHeprocucremMo Ha muHax 10 kB He mosxeH
NpeBbINIATH

A.0,2
b. 0,4
B. 0,5

.11

Bonpocsl AJ1s1 CAMOKOHTPOJIS.
1. Buael npeoOpa3oBaHus 3IEKTPUUECKON SHEPTUU.
2. CunoBbie BeHTWIA. OCHOBHBIE XapPAKTEPUCTUKHU U TTaPaMETPBHI.

3. Tpancdopmaropsl. Peaktopsl. Konaencaropsl. PasHoBuaHOCTH M 00JaCTH
MIPYMEHCHMUSL.

4. Bemmpamurtenu. OcHOBHBIE XapakTepucTuku. Kinaccudukanus.
5. OnpHoa3zHble CXeMBbI BBITPSIMIICHUS.
6. Tpexda3Hble CXeMbI BBIMPSIMIICHUS.

7. KommyTaiuy TOKOB B cxemax BoIpsiMiieHuss. OCOOCHHOCTH KOMMYTAIIUU B
TpexdazHbIX cxe-

Max.
8. KoMOMHUpOBaHHBIE CXEMBbI BBIPSMIICHUS.
9. Koaddurment montnoctu u KI1JI BeImpsiMuTene.

10. [1yTu yny4ylieHus SHEPreTUYECKUX MOKa3aTeNe BEIIPSIMUTEIEH.
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11. OcobenHocTH pabOTHI BHIIPSMUTENEH HA EMKOCTHYIO HAarpy3Ky U MPOTHUBO-
S/C.

12. luBepTOpHI, Be1OMBIE CeThIO0. [Iepexo OT BBITPSMUTEIBLHOTO K
WHBEPTOPHOMY PEKUMY.

13. UmnynbcHbIE TpeoOpa3zoBaTeI MOCTOSSHHOTO ToKa. MIcKyccTBeHHas
KOMMYTAIUsl THPUCTOPOB.

14. ba3zoBbie CTPYKTYpbl UMITYJIbCHBIX IIPEOOpa3oBaTeeii Ha TPaH3UCTOPAX.

15. ABroHOMHBIE HHBEPTOPBI. OCHOBHBIE onpeneneHust. CriocoObl KOMMYTalluu
TUPUCTOPOB.

16. ABroHoMHBIe MHBEpTOPHI Hanpspkenust (AMH) Ha TpaH3ucTopax u
3anupaeMbIX TUPUCTOPAX.

17. Xapakrepuctuku AUH ¢ IHUM-monynsuen.

18. MuoroypoBHeBbie AH.

19. IlpeoOpazoBaTeny 4acTOThl HA OCHOBE HEYIpaBisieMoro Beipsmutens 1 AMH

¢ HIMM-
MOJYJISILIUEN.

20. HenocpencTBeHHbIe TpeoOpa3zoBaTeIn 4acToThl. DopMUpOBaHUE KPUBOI
BBIXOJTHOTO HAMPSKCHMUS.

IIpuMepsl pemieHUs] KOHTPOJIbHBIX 3aJaHUIA.

Al. B nepBoM GaioHe HaXOUTCS 2 MOJIb TeJHs, @ BO BTOPOM 2 MOJIb KUCJIOPO/Ia.
B kakoM u3 OamIoHOB HaxoIWUTCA OoJiblllee KOJIWYECTBO MoJieKyn? MomspHas

Macca renus 4 1/MoJib, MOJIIpHas Macca KUcioposa 32 1/MoJib.

1) B mepBoM 2) BO BTOPOM 3) 0IMHaKOBO 4)onpenenurb

HCJIb341

Pewenue: no OIIPCACICHHUIO KOJIMYCCTBA BCIICCTBA!

V:N/NA,N:VNA.

Tak kak KOJMYECTBA BEILIECTBA OIWHAKOBBI, TO KOJHYCCTBA MOJICKYJ TOXKC

OJIMHAKOBEIL.

Omeem: 3

38



A2. B cocyae mnoj MOpIIHEM HaXOIWTCS HAcalbHbIM Ta3. [Ipu HemsmMeHHOM
TeMIIEpaType MOPIIEHb OMYCKAaIT A0 TEX MOP, MOKa KOHIEHTPALMs MOJIEKYJI ra3a
HE yBeInuuiach B 2 pa3a. Kak npu 3ToM U3MEHWINCH 1aBieHUE U 00beM raza’?

1) o00beMm U naBieHUE YBEIUYUIINCH B 2 pasa,

2)  o00beM U JaBlieHuE YMEHBIIWINCH B 2 pasa,

3) o0Obem yBenuymiics B 2 pa3a, a IaBJICHUE YMEHBIITIIIOCH B 2 pasa,

4)  o0beM yMEHbIIUJICS B 2 pa3a, a JaBJICHUE YBEIMUUIIOCH B 2 pasa

Pewenue: 1o onpeneneHnio KOHIEHTPALUA MOJIEKYJIL:
n=N/V,V=N/n.

Tak Kak KOHIICHTpalMs MOJIEKYJ YBEIWYWIach B 2 paza, TO 00beM MpH 3TOM B 2
pasza ymeHbIIWiICA. Tak Kak mporecc MpoTeKal Npu NOCTOSTHHOW TeMIleparype, TO
JIaBJICHUE ras3a B 2 pas3a yBEJIMYWIOCh MO 3aKoHy boins — Mapuorra.

Omeem: 4

A3. Kak Ha3bpIBaeTCs MPOLIECC, B X0J€ KOTOPOTO BCS IOJIBECHHAS K Ta3y TEIJI0Ta
UJIET Ha COBEPIIEHUE ra30M padOThI?

1) wusorepmMuyeckuit  2) HU30XOPHBINA 3) wu300apHbIii 4)
anna0aTHBIN

Pewenue: no 1-My 3aKoHy TEpMOJIMHAMUKH:
Q=AU+ A.

[To ycnosuto 3agaun: Q = A, AU = 0. Ilo onpeneneHuto BHyTpEeHHEN SHEPTHUU:
U =3/2 vRT.

Tak kak BHYTpPEHHsSI DHEPTUsl HE M3MEHSJIach, TO TeMIIepaTypa raza TOxe Oblia
MMOCTOSTHHOM, TAKOW MPOIECC HA3BIBACTCS N30TEPMUUYECKHM.

Omeem: 1

A4. Ha rpaduke mokazaH MpoOIECC paCIIUPEHUS Ta3a, KOTOPBIA COMPOBOXKIAIICS
yMeHbIlIeHueM aaBieHus. Ha kakom u3 ydactkoB rpaduka paborta raza Obuia
HanOoJbIIeH?
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|

R

v

1) AB 2) BC 3)CD 4) 0IMHAKOBO

Pewenue: na rpaduke 3aBHCHMOCTH JaBJICHHUS Ta3a OT €ro oObema paboTa rasa
YUCJIICHHO paBHA IUIOMAIU (GuUrypsl moj rpadpukoM. MakcHMalbHas IUIOMIAIb
Oyner oy yuactkoM AB.

Omeem: 1

AS5. AproH, HaxomsAuIMKCS B cocCyjae OObeMOM 5 JI, HarpeBalT TaK, YTO €ro
napienue Bo3pactaeT ¢ 100 klla mo 300 klIla. Kakoe KOJIMYECTBO TEIJIOTHI
MOJTy4ui ra3?

1) 1 xIx 2) 1,5 kIx 3) 2 kIx 4) 2,5 kJIx
Pewenue: 1o neppomy 3aKOHY TEPMOJUHAMUKU:
Q=AU+A
Tak Kak nmpouecc B 3aKpbITOM COCYE SABIIIETCS U30XOPHBIM, TO A = 0.
Q=AU=32(p.V —p1V)

ITepesons B cucremy CH 100 xITa = 10° ITa, 300 xIla = 3-10°Ila, 5 1= 5103 " n
MOJICTABJISISL YACTEHHBIE 3HaUeHUs B opmyay, nomydaem Q = 1500 [Ix = 1,5 x/[x.

Omeem: 2

A6. B kakoM U3 OMNHMCaHHBIX HUXE CJIydaeB CKOpocTh nuddy3uu Oyner
HaNUMEHbIIEH?

1) Kycouek caxapa OIyCKalOT B CTAKaH C rOpsSYUM 4YaeM,
2)  CBUHIIOBYIO U 30JI0TYIO OTHOJIMPOBAHHBIC IUIACTUHBI KJIaAyT MO/ IIpecc.

3)  BOAY HAIMBAKOT B COCYJ C MEJIHBIM KyIIOPOCOM,
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4)  pacmbUISIIOT B BO3/IyX€ OJEKOJIOH.

Pewenue: ckopocts muddys3un OyaeT HaMMEHBIIECH B TBEPABIX TEJIaX, TaK KaK B
TBEPJIOM COCTOSIHMH CKOPOCTD JBM)KCHHUS MOJICKYJI HAMMEHBIIIasl.

Omeem: 2

A7. B cocyae moj MOpIIHEM HaXOAUTCs Kuciopod. Ero HarpeBaroT Tak, 4To
aOcooTHas TeMmImepaTypa yBeiauuuBaeTcs B 1,5 paza. Kak npu 3ToM H3MEHHUTCA
aBJIeHUE ra3a?

1) yBenmuuutes B 1,5 paza 2) yMmeHbIuTCs B 1,5 paza
3) yBenuuutcs MeHee, 4eM B 1,5 paza 4) HEe UBMEHUTCS

Pewenue: npouecc, mpoTEKaOIIMI ¢ Ta30M IO MOPIIHEM, OyIeT H300apHBIM, TaK
KaK IO YCJIOBHIO PABHOBECHS IIOPIIHS CHUJIa TSHKECTH, JNCUCTBYIOIIAsS Ha HETO,
YpPaBHOBEIIMBAETCS CHJIOM Pa3HOCTH JaBJIGHWM Ta3a TOJ IOPIIHEM U
atMoc(epHOro Bo3jayxa. Tak Kak Macca MOPIIHS U aTMOC(hEpHOE JaBJICHUE HE
MEHSIOTCS, TO JaBJIE€HHE ra3a TOXXE HE M3MEHUTCH, OH OyaeT u300apHO
pacCIIMpSATHCS.

Omeem: 4

AS8. Ha xakoM 13 rpaMKoB MoKa3aH IpoLEcC U30XOPHOTO OXJIaXKICHHs ra3a?

1) 2) 3) 4)

\’ 72

N U SN R
T T T T

Pewenue: n30XOpHBIA MPOLECC — ATO MPOLECC, NPOTEKAKIINAN TTPUA MOCTOSHHOM
oObeMe. M30xopHOE oXJlaxkAeHHe MpeArnogaraeT yMEeHbIIEHUE TeMIepaTyphl rasa,
YTO COOTBETCTBYET rpaduky 3.

Omeem.: 3
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A9. T'a3 nmosy4ns KOJIMYECTBO TEIIOTHI, paBHOE 1 k/[X, U ero cxanu, COBEpIIUB
npu 3toM padoty 600 /Ix. Kak mpu 3TOM n3MeHu1ach BHYTPEHHSISI SHEprus ra3a?

1) yBenuuunace Ha 1600 [Ix 2) yBenunuuiiach Ha 400 JIx
3) ymenbimiiachk Ha 400 Jx 4) HE U3MEHUJIACh
Pewenue: no 1-my 3aKk0Hy TEpMOAMHAMUKH:

Q=AU+A,

AU=Q - A.

Tak kak ras CXKHMarOT, TO paboTa raza Oyner orpuuareiabHoil: — 600 Jx.
[ToacraBnsist uncnenuble 3HadeHust B popmyny u nepeBonas 1 k/x = 1000 JIx,
MOJTYy4YaeM:

AU = 1600 JIx.
Omeem: 1

A10. neanpHbI TEIJIOBOM JBUTATENbh COBEpIIACT 3a OJWH MUK padoTy 30 xJ[X.
N3BectHO, yTO Temmneparypa HarpeBatena 127 °C, a Temmneparypa XOJOAWJIbHUKA
27 °C. HaiTi KOJIMYeCTBO TEIUIOTHI, OTAABAEMOE 33 OJMH LUKJI XOJIOAUIbHUKY.

1) 120 x/Ix 2) 90 x/x 3) 78 xJIx 4) 60 xx
Pewenue: KIIJ] TerioBoro apuratess onpeaesiercs no Gopmynam:
n= (T, -T)/T,
W
N=(Q1-Q)/Q, A=Qi- Q2

ITepeBoas B cuctemy CU 27°C = 300 K u 127 °C = 400 K u mnoxacrasisis B
dbopmyIty, HaXTUM

n=025.
KonM4ecTBO TEIIOTEI, IIOIY4aeMOE 3a OJMH IUKJ OT HaIPEBATEIIsl, PABHO:
Q1 =A/n =120 xIx.
Konm4ecTBO TEMIOTHI, OTAABAEMOE 3a OJWH LIUKJI XOJIOUIBHHUKY, OyIeT PABHO:
Q,=Q, — A =90 kJIx.

42



Omeem: 2

b=

()]

11.

12.
13.
14.
15.
16.
17.
18.

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

26.

S © %o

3K3aMeHa]_[HOHHbIe BOIIPOCHI

OO1ue cBeeHus 0 TEIJI0BOM Hacoce.

VI CTOYHUKY TEIIOTHI JUIs TEIJIOBBIX HACOCOB.

CxeMa u npuHIMI pabOThl KOMIIPECCUOHHOIO TEIJIOBOrO HAcOCa.
[TapOKOMITIPECCUOHHBIM TETUIOHACOCHBIA LMKJI C BCACBIBAHHEM CYXOTO
HACBIIIEHHOTO Mapa.

Crioco0bl  yTWIM3alMM BOJABI HENPEPHIBHOM MNPOAYBKH OapabaHHBIX
KOTJIOB.

Cxema u mpuHUIMI paboThl aOCOPOLIMOHHOIO TEIIOBOTO HAcOCa.
CucrteMbl TEIIOCHA0KEHUS C UCTIONb30BAaHUEM COJIHEYHON SHEPTHUH.
['enmmonpueMHuK.

KoHCTpyKTHBHAsI cXema TeIMONIPUEMHHUKA.

CxeMbl ¥ NOpUHLMIBI PabOThl MACCUBHOM M aKTUBHOM CHUCTEM
TEIUOO0TOIICHHUS.

Cxema U IpUHLHUI pabOThl CUCTEMbI OTOIUIEHHS C TEIJIOBBIM HAaCOCOM
KOMIIPECCUOHHOTO THIIA.

Cxema u mpuHLIMI pabOThl CUCTEMBI TEINIOHACOCHOTO IMeIMOOTOIICHUS.
Mertonauka TeninoBoro pacuera Bpamaromuxcs PBII.

Buapsl moTteps SHEPTUM U PECYPCOB B TETUIOBBIX CETSX.

[ToTepu TEMa0BOM IHEPTUM UEpPE3 UOISAIUI0 TPYOOIIPOBOIOB.

[ToTepu TEMIOTHI ¢ yTEYKAMU TEMJIOHOCHUTEIIS.

3aTpathl 3JIEKTPUYECKON YHEPTUU HA IPOKAYKY TEIJIOHOCUTETIS.

Ilorepu, cBsA3aHHBIE C HEONTUMAJIBHBIMH W  THAPABIMYECKUMH
pEKMMaMH TEIJIOBOU CETH.

Meppl 1O  COKpalleHWIO MOTEPh  TEIUIOTBI €  ITOBEPXHOCTH
TpyOOIPOBOIOB.

Mepsbl 0 CHUKEHUIO YTEUEK TEMJIOHOCHUTEIIS.

Mepsbl 0 CHUKEHUIO 3aTpaT Ha MEPEKAYNBAHUE TETUIOHOCUTEIIS.

Meppl 1O ONTUMM3ALMKM TEIUIOBOIO W TUIAPABIMYECKOIO PEKUMOB
TEIJIOBOM CETH.

OnHOX010BOM ABYXHOTOYHBIN Bpamatomuiicss PBII.

JIByXX010BOM ABYXIIOTOYHBIN Bpamatomuics PBII.

Opnonortounsiit PBII B ¢hopme ycedeHHOro mpsMoro KOHyca ¢ HUKHUM
pacIog0KEeHUEM OCHOBAHMS KOHYCA.

Opnonorounsiit PBII B (popme yceueHHOTO MpsIMOTo KOHyCa C BEpXHUM
PaCIIOJI0KEHUEM OCHOBAHHUSI KOHYCA.
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27.

28.
29.
30.
31.

32.
33.

34.

35.
36.

37.
38.
39.
40.

41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

Pacuer oObema HaOUBKM cTaHAapTHOro muiuHApudeckoro PBII u
Habusku PBII B popme yceueHHOro npsiMmoro Konyca.
OHeprocOeperamre MEpONPHUITHS B BEIIAPHBIX YCTaHOBKAX.
DHeprocOepekeHne B peKTH(PUKAIMOHHBIX YCTAaHOBKAX

Ha3naueHue 31eKTpu4ecKuX MallliH U TpaHCHOPMATOPOB.

Ha3nauenue, ycTpoHCTBO ¥ TNPUHUMUI JCHCTBUS  OJHO(MAXHBIX
TpaHc(hOpPMATOPOB.

VYpaBHeHuUs HalpsKEHUN TpaHcPopMaTopa.

Hasnauenwe, yCTpONCTBO M MNPUHIUN JACUCTBUA  Tpex(azHbIX
TpaHcpOpMaTopoB.

®du3nyeckre MpoLECChl, MPOTEKAIUE B TPAHCPOPMATOPE B pPEKUME
XOJIOCTOTO XO0/1a.

VYpasuenus JIC U MJIC Tpancpopmaropa.

OmneiTHOE OnpeIeNICHHE MapaMeTpoB CXEMBI 3aMenIeHus
TpaHchOpPMAaTOPOB.

Brenrnsig xapaktepuctika Tpancgopmaropa.

[Totepu u KIIJI Tpancdopmatopa.

[IpuHLIMT perynupoBaHUs HANPSHKEHUS TpaHcdopMaropa.

['pynnel  coenunenust o00MOTOK — TpaHchopmaropoB.HazHauenue
yCJIOBHUSI  BKJIIOYEHHS  TpaHCOpPMATOPOB  HAa  MHapajUIeNIbHYIO
paboty.TpexoOMoTOUHbBIE TPaHCHOPMATOPHI.

[Tpuniun paboThl aBTOTPaHCHOPMATOPOB.

TpancpopMaTopsl CrienUaIbHOTO HA3HAYEHUS.

DNEeKTPUYECKUE MAIMHBI KaK 3JIEKTPOMEXAaHHUYECKHE MpeoOpa3oBaTenu
HHEPTUU.

Kinaccudukanus 3eKTpUIeCKUX MaIliH.

Ha3znauenue u npuHUNN IENCTBUS CHHXPOHHOTO T€HEPATOPA.

[TpyuHUMIT TEUCTBUSI aCHHXPOHHOT'O JBUTATEIIS.

OcHOBHBIE TUITBI 0OMOTOK CTaTOpa OE3KOJUIEKTOPHBIX MAIIIVH.

PexxuMbl pabOThl aCHHXPOHHOM MalllUHBI.

Y CTpOCTBO ACUHXPOHHBIX JIBUTATENICH C KOPOTKO3AMKHYTHIM POTOPOM.
VY CeTpoiicTBO aCHHXPOHHBIX JBUTATENEH ¢ (Pa3HBIM pOTOPOM.

MarunurHas 1nenb aCHHXPOHHOM MAIlIUHBI.

PaGounii nporecc Tpexdha3sHOro aCHHXPOHHOTO JIBUTATEIS.

[Torepu u KIIJ acuHXpoHHOrO ABUTATENsA. DHEPreTUYECKas AuarpaMma
ACMHXPOHHOTO JABUTATEJISI.

DJIGKTPOMarHUTHBIE ~ MOMEHT M  MEXaHUYECKHE  XapaKTEPUCTUKHU
ACUHXPOHHOTO JIBUTATEIIS.
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55. MexaHndeckue XapaKTCPUCTUKHU ACHMHXPOHHOTI'O JABUTATCIIA Impu
HN3MCHCHHUU HAIIPAKCHUA CCTH.
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