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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

Paznen 1 - IlorpeOurennn u wux kiaaccupuxkamusa. Kiaccudukanus
notpedbuTeneil. MecTo aBTOHOMHBIX IHEPTETHUYECKUX CHUCTEM B JHEProCUCTEME
perrvoHa u crpassl. I'paduky moTpeOIeHUs TEIIOBOM U SJIEKTPUUECKON YHEPTHH B
3aBUCUMOCTH OT THUIIA TOTPEOUTENIsI U pPEeruoHa. XapaKTEPUCTHKA OCHOBHBIX
noTpeduTenel TermioBol u anekTpuueckod sHeprur. CyTOUYHBI M TOHOBOU
rpaguk moTpeOJieHUsT B 3aBUCUMOCTM OT pEruoHa © BpPEeMEHU Troja.
AKKyMyJIUpOBaHUE SHEPTUU. BO3ZMOKHOCTH 3HEProcOepeKEeHHUSI.

Pa3nea 2 - JDueproycranoBku. x knaccudukanusi. OCHOBHbIE XapaKTEPUCTHKU.
[TpeumymiectBa u HepocTaTku. Kputepun BoIOOpa 3HEPrOoyCTaHOBKH JUIS
aBTOHOMHOI'O HEPrOCHA0KEHUS. DJIEKTPOXUMUYECKHE

sHeproyctaHoBku. Knaccudukaims. AKKyMyJIsiTOpHbIe OaTtapeu.

Pazgen 3 - BcmomoraresbHbIe 3JieMeHTbI KOHTpOJIEephl cOriacoBaHus U
ynpasienus. 3apsaasie yerpoictBa. Musepropsl. ['uapodaku. Hacocht.
Tennooomennuku. bornepsl. Harpesarenu. Kotibl. Apmatypa

Pa3nen 4 - JHeproycTaHOBKM HAa OPraHM4eCcKOM ToIIMBe VneanbHbiil
TepMoauHamuueckuil muka (uukin Kapuo). Teopembr Kapao 3aBucuMOCTb K.I1. 1. OT
MOIIIHOCTU. DHEProyCTaHOBKHA Ha OCHOBE BHYTPEHHETO CrOPaHUs TOIUIUBA.
benszorenepatops! (BI'). Pabounii nuki. MuaukaropHas nuarpamma.
Huzensreneparopsl (7). 'azonopunensie arpererst (I'TIA) Ha npupoaHoM rase,
Oouorase U CUHTE3ras3e

Pazgen 5 — MuxkporypOunbl. TemnoBbie Hacochbl. CXxeMbl 3HEProCHAOKEHUS.
MukpoTypOUHBI Ha IPUPOTHOM M CHHTE3UPYEMOM Ta3e. TexHoJorndeckas cxema,
OCHOBHBIE DJIEMEHTHI, MTApaMeTPbl PaOOTHI U XapaKTepUCTUKU. CXEeMbI TEILIO-
AIIEKTPOCHAOKEHUS.




Paznen 6 — Ucnosab3oBaHue BO30OHOBIsSIeMbIX HCTOYHHUKOB YHEPTUM IS
IHEProcHaldKeHusl ABTOHOMHBIX OTpeduTesieil. Mcrnons3oBanue
BO300HOBIISIEMBIX UCTOYHUKOB YHEPTHUU JJI1 SHEPrOCHA0KEHUSI aBTOHOMHBIX
notpeduTteneil. Pactipegenenue cymMmM COMHEYHOM pajiialiii 1 CKOPOCTH BETpa B
TEUYEHUE TOa JJIs Pa3IMIHBIX peruoHOB. OlleHKa MOTEHIIHAaa BO30OHOBIISIEMBIX
MCTOYHUKOB DHEPTUHU JIJIS1 PA3JIMYHBIX PETUOHOB.

Pazgesn 7 — DaekTpoxuMu4YecKHe JHEProyCTAHOBKH HA TOIJIMBHBIX
3jieMeHTax. OCHOBHbIE 3aKOHOMEPHOCTH PA0OTHI U XaPAKTEPUCTHKH.
Knaccuduxaius TUIIOB TOIUIMBHBIX 3JIEMEHTOB. OCHOBHBIE 3aKOHOMEPHOCTH
paboThl U XapakTepucTUKUA. CHCTEMBI XpaHEHHsI peareHToB. BoopoaHbie
HAKOIUTEIU 3Hepruu. BcnomorarenbHbie 31eMeHThl. CpaBHUTEIbHbBIE
XapAKTEPUCTHUKU. DKOHOMUYECKUNA aCIIEKT.

Pa3nesn 8 — DulekTpoxuMmnueckune 3HeproycTanHoBku. Meroasl pacyera u
ONTHMM3AIUM IPUMEHHUTEIBHO K CHCTEMaM AaBTOHOMHOI'0
IHeprocHad:keHus. CXxeMbl TEIUIO-3JIEKTPOCHA0KEHNI aBTOHOMHOTO 00BEKTa C
UCIIOJIb30BaHUEM T'a30BOT0 KOTJIA U TBEPAOOKCUIHOIO TOINIUBHOTO 3JIEMEHTA.
['paduku Harpy3ku B 3aBUCUMOCTH OT BPEMEHHU I'0J1a U KIIMMAaTUYECKUX YCIOBUN
peruoHa. OcOOEHHOCTH HUCIIOJIb30BAHUS ITPUBO3HOIO MIIM [TOTYy4aeMOI0 Ha MECTe
noTpeOIeHHs rasa.

Paznes 9 — ABTOHOMHBIE M pe3epBHbIE JJICKTPOCTAHLIMH HA OCHOBE
aKKyMYJATOPHBIX OaTapeil. CxemMbl SHEProcHa0)KeHUs Ha OCHOBE
TPaJULMOHHBIX SHEPTOYCTAHOBOK U BO30OHOBJISIEMBIX HICTOYHUKOB SHEPTUU.
CpaBHHTENBHBIE XapaKTEPUCTUKHU.

5. O6pa3oBaresibHbIE TEXHOJIOT U

Meronuka MpenoAaBaHUsA JUACUUTUIUHBI «Bompocel
IHepPro3pPpekTuBHOCTH CHJIOBBIX YCTAHOBOK» 151 peanu3auus
KOMIIETEHTHOCTHOTO TOAXOJAAa B M3J0KEHUM M  BOCHPHUATHM  Marepuasna
MPEyCMaTPUBAET MCIIOJIb30BAHUE CIEAYIOIINX AKTUBHBIX W HMHTEPAKTUBHBIX
dbopM TMpoBeNEeHUS TPYNMNOBBIX, HHAUBUIYATbHBIX, ayJAUTOPHBIX 3aHATUUA B
COUETAaHWU C BHEAYJUTOPHOW paboTOM C 1enbio (HOPMUPOBAHMS W PA3BUTUS
1poheCCHOHAIBHBIX HAaBBIKOB 00YYaIOIIHNXCS:

— MOJATOTOBKA K BBIMOJIHEHUIO MPAKTUUECKUX PadbO0T B ayJUTOPUAX By3a M HA
MOIIHOCTSIX TPEANPUATUI-TAPTHEPOB,;

— OpraHu3auvs U IMPOBEICHHUE TEKYIIEr0 KOHTPOJISI 3HAHWW CTYIEHTOB B
dhopme 61aHKOBOT'O TECTUPOBAHUSA U (UJIM) KOMITBIOTEPHOTO TECTUPOBAHUS;

VYienbHbIA BeC 3aHATUH, TMPOBOJAMMBIX B HMHTEPAKTUBHBIX (opmax,
ONpeseNieH TJIABHOM 1enbio  00pa3oBaTeNbHOM MIpOrpaMMbl, OCOOEHHOCTHIO
KOHTUHTEHTa OOydYalIMXCd W  COJAEpKaHWEeM JUCIUIUTNHB  «Bompocskl



IHeprod(p(eKTHBHOCTH CHJIOBBIX YCTAHOBOK» U B II€JIOM IO JUCIMILUIMHE
cocraBnsier 50% aynuMTOpHBIX 3aHATHH. 3aHATHA MPAKTUYECKOTO THUIIA
cocTaBisiioT 60% 0T 00beMa ay TUTOPHBIX 3aHATUM.

W3ydyenne IUCHUIUIMHBI OPUEHTUPOBAHO HAa TMPUMEHEHHE TEXHOJIOTUI
KOHTPOJIMPYEMOI CaMOCTOSTENIbHONW paboThl U MPOEKTHOro oOydeHus. B pamkax
KOHTPOJIMPYEMOI caMOCTOSTEIbHON padOoThl IUTAHUPYETCS BHINOJIHEHUE U 3alUTa
WUHIMBUIYalIbHBIX 33aJaHUN [0 OCHOBHBIM TE€MaM AMCUUIUIMHBI, 3aJaHue JUis
KypCOBOT'O IpOEKTa npeArnonaraet CaMOCTOSITEJIbHYIO pa3paboTKy
(GYHKIIMOHATBFHO 3aKOHYEHHOT'O MUKPOIIPOIIECCOPHOTO YCTPOHCTBA YIIPaBICHHUS.
Jlyis mpoBeieHus! ay TMTOPHBIX 3aHSATHI HCTIONb3yETCS:

® [IpPU YTCHHH JICKIUN — KOMIBIOTEpHAs U MPOCKIIMOHHAS TEXHUKA;
® [pU NMPOBEICHUU NPAKTUYECKUX— UHTEPAKTUBHAS JI0OCKA, TAKET
HNPUKIIAJHBIX IPOTPaMM MOJECIUPOBAHUS ANEKTPOHHBIX cxeM Multisim,

pacueTHbIii makeT Matlab; mporpamMmMHas cpega HHXEHEPHOTO
npoektupoBanus LabView.

6. OueHouHble CpeACTBA IJsl TEKYIIero KOHTPOJISL YCHeBaeMOCTH,
NPOMEKYTOYHOH AaTTeCTAlMM 10 WTOraM OCBOEHHS] JMCHUIUIMHBI M
y4e0HO -MeToHYeCKoe o0ecnedeHne caMOCTOSITeILHOI PadoThI CTYIEHTOB.

B mponecce oOyueHUs HCMONB3YIOTCA CIEAYIONIUME OLIEHOYHBIE (POPMBI
CaMOCTOSITETILHOM pa0OThl CTYJAEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIUMN:

- MOJATOTOBKA M BBICTYIUICHWE HA CEMHUHAPCKOM 3aHATHH C TIpe3eHTaIuel 1
oOcyxneaneM Ha TeMy «Bompockl 3HeprodPEeKTUBHOCTH CHIIOBBIX YCTAaHOBOK)
(MHAUMBUTYATIBLHO JJISI KQXJ0TO 00y4aromerocs);

- BBIIIOJIHCHUC pe(bepaTOB 10 MHAWBUAYAJIbHOMY 3adHHUIO AJIA KaXKJI0I'0
O6yanOH_ICFOC$I B COOTBCTCTBUHU C TCMaAMMU.:

e DddeKkTUBHBIE CIIOCOOBI CHUKEHUS TOTEPh B SHEPTOYCTAaHOBKAX.
OnTtumu3zanus paboTbl HACOCHOTO U TATOAYTHEBOIO 000PYI10BaHUSI.
WNHuppakpacHble n3nyyaTenan, ux 00JacTh IPUMEHEHUS.

[IpakTrKa UCIOIB30BAHMS BTOPUYHBIX SHEPTOPECYPCOB.

YTunuzauus monyTHOro HEPTSIHOrO, KOKCOBOTO U JOMEHHOTO Ta30B.
Hcnonp3oBanue Temjga OTXOISAIIMX Ta30B  TEIUIOT€HEPUPYIOLINX
YCTaHOBOK.

Hcnonb3zoBanue sHEpruu BeTpa. Maible BETpOrHAPOKOMIIEKCHI.

e ConHeuHble KOJUIEKTOPBI. DOTO3EKTPUIECKHE MOAYIIN

e TennoBble HACOCHI.



3amanue JUIs BBIMOJIHEHUS pedepara BHIOMpPAETCS CTYJAEHTOM CaMOCTOSATENIbHO B
3aBHCHUMOCTH OT XapaKTepa €ro OCHOBHOM pabOThl WM HAy4YHBIX WHTEPECOB U
YTBEPKIAaeTCs MPENoiaBaTesieM

Pedepar Brimodaer B ceOs: TUTYJIBHBIA JIMCT, WUCXOIHBIC JaHHBIC, BBEJICHHUE,
00OCHOBaHHE AaKTyaJTbHOCTH TEMBI, OCHOBHYIO (pacdyeTHYIO) YacTh;, BBIBOJIBI,
oubmorpaduuecKuil CrMCcoK; MPHIOKEHUS (€CIIM HEOOXO0IMMO).

Texkcr pedeparta — (12—15 c.) npeacraBnsieTcs Ha OyMakKHOM HocuTene (Gopmara
A-4.

OueHoYHbIE CpEJCTBAa TEKYIIEr0 KOHTPOJISI YCIHEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B popMe OJIaHKOBOTO U (UIIM) KOMIIBIOTEPHOTO
TECTUPOBAHMS, JJII KOHTPOJISI OCBOCHHS pa3lIeNoB JTUCHUILIMHBL. OOpasiisl
TECTOBBIX 3aJlaHHMi, KOHTPOJBHBIX BONPOCOB M 3aJaHUN JUIsi TIPOBEACHUS
TEKYIIEr0 KOHTPOJISI, MPUBEACHBI B TPUIIOKEHHUSIX.

6.1. ®oHI OLEHOYHBIX CPEACTB JIsi NPOBEJEHHS] NMPOMEKYTOYHOM
aTrrecTaluy 00y4arOIIUXCA M0 JUCHUILINHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIIETEHUMI ¢ YKa3aHHEM 3TanoB ux GopMHUPOBAHUS
B Ipolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPAMMBI

B pesynbrare ocBoeHMS TUCHMILTHHBI (MOAYJIA) (DOPMUPYIOTCS CAEAYIOINE

KOMIIETEHIINH:
Kon B pesyabTare ocBoeHus1 00pa30BaTEJbLHOM IPOrPaMMbl 00y4aroHiics
KOMIIETCHIIUN JOJKECH Oﬁﬂa)_'laTb
I1K-3 CrocoOHOCTh BHOCHTD MPENJIOKEHUS B IPOTPaMMYy 10
HEProcOePeKEHUIO

B mpomecce ocBoeHuss  00pazoBaTENBbHON  MPOTpaMMbl  JaHHbBIE
KOMITETCHIIUH, B TOM YHCJIE UX OTIAEIbHBIC KOMIIOHEHTHI, ((OPMHUPYIOTCS ITOATAITHO
B XO0JIC OCBOCHHUS NUCIMIUIMH (MOAYJieH), MPaKTUK B COOTBETCTBUH C y4e€OHBIM
IJIAHOM U KaJICHIApHBIM rpadKoM yueOHOI0 MpoIecce.

6.1.2. Onucanue nmokasareseil U KpUTepHeB OLICHUBAHUS KOMIICTEHIIH,
(popMHpyeMBIX 110 HTOTaM OCBOCHMS JMUCUMILVIMHBI (MO1YJISI), ONMCAHUE HIKAJI
OlleHMBAHUA

[TokazaTenem OIICHMBAaHUS KOMIETCHIIMI Ha pa3UYHBIX JTamax uX
dbopmupoBaHUsS ~ SIBISIETCS  JOCTIDKEHHWE  OOYYalOIMMHUCA  TUIAHUPYEMBIX
pe3yJIbTaTOB OOYYEHUS MO JUCHUTIINHE (MOYJIIO).
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UH(POPMAaLMOHHO-
YIPaBISIONIUX
KOMILIICKCOB JIJISI
TPAHCTIOPTHBIX
CPEICTB

OO6yyarommiics
JEMOHCTPHUPYET
HEMOJIHOE
COOTBETCTBUE
CJICYIOIITNX
YMCHUM:
MIPOBOJIUTH
pacyeTsl U
MPOEKTUPOBAHHE
OTJICTBHBIX
OJIOKOB U
YCTPOMCTB
CHCTEM
aBTOMATH3AIHA
U YIIPaBJICHUS U
BbIOMpATH
CTaHJapTHBIE
cpeicTBa
ABTOMATHUKH;
aHAIU3UPOBATH
MH(pOpPMAaLUIO O
HOBBIX BHJIaX
MHUKPOIIPOIIECCO
pHOM U
udpoBoi
TEXHHKH, SI3bIKaX
U TIaKeTax .
Jonyckatorcs

OObyuaromuiic
s
JEMOHCTPUPY
€T YaCTHYHOE
COOTBETCTBHUE
I (S13% 01111704
YMCHHM:
obecrieunBaTh
OecriepeOoitHy
10 paboTy,
MPABUIIbHYIO
SKCIUTyaTau
10, PEMOHT H
MOJICPHH3AIU
10
SHEPreTHYECK
oro
o0opynoBaHu
s, CPEICTB
aBTOMAaTH3AIIH
Y ¥ 3aIIUTHI,
IEKTPUICCKU
X M TETJIOBBIX
ceTel,
BO3TyXOMPOBO
JIOB U
ra3ompoBOJIOB
. YMmeHus

OO6yuaromuiics
JIEMOHCTPUPYET
TIOJTHOE
COOTBETCTBUE
CJICYIOLTIX
YMCHMMN:
UCTIOJIb30BATh
MIPHUKIIATHOC
POTPaMMHOE
o0ecrieueHue
JUISL pacdera
napaMeTpoB U
BBIOOpA
YCTPOWCTB
ANEKTPOTEXHUY
€CKOT0
o0opyaoBaHUs
IPU CO3JJaHHUH
MHUKPOIPOLIECCO
PHBIX U
KOMITBIOTEPHBIX
CUCTEM
nH(pOpMalMOHH
o-
YIPaBISIONINX
KOMILIEKCOB
TSt
TPAHCIIOPTHBIX




MaTepuabl, 3HAYUTENIbHbIE OCBOEHBI, HO | CpPElICTB
HPUMCHACMBIC B OmMOKH, JIONYCKarOTCsI
TEXHOJIOTHAX HPOSBISETCS HE3HAYHUTENBH
DJICKTPOXUMUHACC HEIOCTaTOYHOCT | bl€ OIIMOKH,
KOH U .
BOOPOJIHOM b YMEHHUI, TIO HETOYHOCTH,
JHEPIre€TUKHU, UX pARy 3aTpyAHCHUSA
Ha3HayYcHUE U IIOKa3aTcCJICu, IIpHu
XapaKTePUCTUKU oOyyaromuics aHATUTUYECKHU
Ymers:. UCIBITHIBACT X ONepalusx,
HCIIOJIB30BATE 3HAYUTEIIbHbIC nepeHoce
MIPUKJIIAHOE .
3aTpyAHEHUS yMEHUI Ha
IPOrpaMMHOE
obecrieuenye T HOBBIC,
JUIs pacuera ONEPUPOBAHUU HECTaHJapTHBI
napameTpoB U YMEHUSAMH MPU € CUTYalllH.
BbIOOpa X IIepeHoce Ha
YCTPOWCTB HOBEIE
ANEKTPOTEXHUYE CHTYAIHH.
CKOT0
00opyIoBaHUs
npu
ONTUMM3AIIH
sHepronoTpediie
HUS CUJIOBBIX
YCTaHOBOK;
MIPOBOJUTH
pacyeTsl U
MPOEKTUPOBAHHE
OTJIEIBHBIX
OJIOKOB U
YCTPOMCTB
cUCTEM
sHeprocOepereH
Ul CUJIOBBIX
YCTaHOBOK;
aHATU3UPOBATH
MH(pOpPMaILUIO O
HOBBIX BHJIaX
sHeprocOepereH
Ul CUJIOBBIX
YCTaHOBOK.
BJIa/I€Th: OOyuarommiics He OOyuarommiics Ob6yuatommiic | OOygaronuiics
HaBBIKaMH BJIAJICET WK B HE MOJHOCTBIO s1 YaCTUYHO B IIOJTHOM
Troncka HEJ0OCTATOYHOM BIIAJICET BIIAJICET o0BemMe BiageeT
MH(popMALHH 0 CTEIEHU BIIAJICET: HABBIKAMU HaBbIKAMU HaBBIKAMU
MIPUHIIAITAX
CO3/IaHHA HaBbIKAMU MPUMEHEHUS MPUMEHEHUS | IPUMEHEHHS




CHCTEM
3HEprocOepexeH
1Sl CHJIOBBIX
YCTaHOBOK ;
uHpopmanuen o
TEXHHUYECKUX
PCILICHHSX B
obnactu
SHEprocOepekeH
Ul CHIIOBBIX
YCTaHOBOK;
HaBBIKAMU
PUMEHCHHS
MOJTY4YEHHOMN
uHpopmanuu
npu
POCKTUPOBAHUHT
npu
POCKTHUPOBAHUHT
CHCTEM
JHEprocOepekeH
HSIM.

MPUMEHEHUS
MOJTYy4YEeHHOMN
uHpOpMaLIUU TIPU
POCKTHPOBAHUU
UH(POPMALIMOHHO-
YIPaBIISIOIIUX
MUKPOIIPOILIECCOPHBIX
CUCTEM, METOJIaMU
pa3paboTKu
AITOPUTMOB U
nporpamMm Ha
acceMbOiepe,
COBPEMEHHBIMU
UHTETPUPOBAHHBIMU
cpenamu pa3pabdoTKu
MPOrPaMMHOTO
obecrnievyeHus s
MUKPOKOHTPOJLIEPOB,
POEKTUPOBAHUS
cHCTEM
aBTOMATH3aIUU

MOJTYy4YEeHHOMN
uHpopmaruu
npu
MIPOEKTUPOBAHUH
UH(POPMALIMOHHO
-YIPABIISIOIINX
MHUKPOIPOIIECCO
PHBIX CUCTEM,
METOAaMHU
pa3paboTKu
AITOPUTMOB H
porpaMm Ha
acceMOunepe,
COBPEMEHHBIMH
UHTETPUPOBAHH
BIMU CpEaMHU
pa3paboTKu
POTPaAaMMHOTO
obecrieueHus
TUIst
MHUKPOKOHTPOJLT
epoB,
MIPOSKTUPOBAHUS
CHCTEM
aBTOMATH3AIUU
OO6yyarommiics
HCIIBITHIBACT
3HAYUTEIIEHBIC
3aTpyTHEHUS
npu
MPUMECHECHUN
HABBIKOB B
HOBBIX
CUTYallUsX.

MOJTY4YEeHHOMN
uHpopmauu
npu
MPOSKTUPOBAH
uu
MUKPOTIPOIIEC
COPHBIX
CHCTEM,METOT
amu
pa3paboTKu
QJIITOPUTMOB U
porpaMm Ha
accemOiepe,
COBPEMEHHBIM
u
UHTETPUPOBaH
HBIMHU
cpenamu
pa3paboTKu
npo-
IPaMMHOTO
obecrnieueHus
JUISL
MUKPOKOHTPO
JI- JIEpPOB,
MIPOEKTUPOBAH
Usl CUCTEM
aBTOMATH3AIIH
¥ OCBOEHBI, HO
JIOTTYCKAIOTCS
HE3HAYUTEIIbH
bIC OIHMOKU,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHATUTUICCKHU
X OIepaIusXx,
nepeHoce
YMEHHU Ha
HOBBIC,
HECTaHIapPTHBI
€ CUTYaIIHH.

MOJTY4YEeHHOMN
uHpopmanuu
npu
POEKTUPOBAHU
u
UH(POPMALIMOHH
o-
YIPaBISIOLINX
MUKPOIIPOLIECCO
PHBIX
CUCTEM,METO/1a
MU pa3paboTKu
QITOPUTMOB H
mporpamm Ha
accembunepe,
COBPEMEHHBIMH
UHTETPUPOBAHH
BIMU CpEJlaMU
pa3paboTKu
npo-
IPaMMHOTO
oOecnieueHus

I ¢
MUKPOKOHTPOJI-
JIepOoB,
MPOEKTUPOBAHU
sI CHCTEM
ABTOMATH3AINH
cBOOOHO
PUMCHSICT
MOJTyYCHHBIC
HaBBIKU B
CUTYaLIUAX
MTOBBILIEHHOU
CJIOKHOCTH.
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dopMa NIPOMEKYTOYHOM aTTECTALUM - IK3AMEH.

[IpomexxyTouHas artecTanus o0ydaromuxcs B GpopMe 3K3aMEeHA MPOBOJAUTCS
10 pe3yJibTaTaM BBIIIOJHEHHUS] BCEX BUJOB y4eOHOUM paldOThl, MPEAyCMOTPEHHBIX
y4eOHBIM IIAHOM IO JAHHOW AWCIUIUIMHE (MOIYJO), TIPU 3TOM YUYUTBHIBAIOTCS
pEe3yNbTaThl TEKYIIErO0 KOHTPOJIA YCHEBAEMOCTH B TeueHue cemectpa. OlieHKa
CTETICHU JTOCTMXKCHHS OOYYaIOIIMMICS TUIAHUPYEMBIX PE3yJIbTaTOB OOyYCHHS II0
JTUCHUIUIMHE (MOJYJII0) TPOBOJIUTCSA TMpernojiaBaresieM, BEAYIIUM 3aHsITHS IO
TUCUUIUIMHE  (MOAYJIO0)  METOJIOM  3KCHepTHoM  omeHku. [lo  urToram
MIPOMEKYTOUHON aTTecTalli MO AUCIUIUIMHE (MOAYJI0) BBICTABJISETCS OILICHKA
«OTIIMYHOY, «XOPOIIOY, «YJIOBJICTBOPUTEIIBHOY UJIU «HEYIOBJICTBOPUTEIIHHO.,

K mpoMexyTodHOW aTTecTamMu JIOMYCKAIOTCS  TOJNBKO  CTYICHTHI,
BHITIOJIHUBIIIME BC€ BHJBl Yy4eOHOM paboOThl, TPEIYCMOTPEHHbIE paboueit
MpOrpaMMO  TUCHUIIIMHBI ~ «Bompockl  3HEprodGpGEeKTHBHOCTH  CHIIOBBIX
YCTAaHOBOK» (TIPOIUIM TMPOMEKYTOUYHBIH KOHTPOJb, BBINOJIHIIIA BECh 00BEM
3aJlaHAid Ha CEMHUHAPCKHUX 3aHSATHSAX, BBICTYNHJIA C JOKJIAJIOM Ha CEMHUHAPCKOM
3aHSITHH)

HIxaJja oneHUBaHUA Onucanne

BrimonHensl Bce BUIBI y4eOHOM palOThI, MPEAyCMOTPEHHBIC
y4eOHbIM I1aHOM. CTYIEHT JIEeMOHCTPUPYET COOTBETCTBUE
3HaHWW, YMEHUH, HaBBIKOB MPHUBEACHHBIM B  TalOIuIax
MoKazaTesie,  OomepupyeTr  MPUOOpPETEHHBIMHU  3HAHHSIMH,
OTan4HO YMEHUSMH, HaBBIKAMHM, NOPUMEHSET HMX B  CUTyalusx
MOBBIIEHHON CJIOXKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS TpU
AQHAJUTUYECKUX OIepalusx, NEepeHoce 3HAaHUM U yMEHU Ha
HOBBIE, HECTAH/IAPTHBIE CUTYalIUH.

CTyZIeHT NOKa3bIBae€T JTOCTATOYHBI YPOBEHb TEOPETHUECKUX M
MPAKTUYECKUX 3HAHUM, CBOOOJIHO OINEPHUPYET KaTeropuaibHbIM
Xopo1o arnmapaToM. YMeeT aHaIM3UPOBaTh MPAKTUYECKUE CUTYallUH, HO
JIOITYCKaeT HEKOTOpBIE MOrpeHOCTH. OTBET MOCTPOEH JIOTHUYHO,
MaTepHuall U3j1araeTcs rpaMoTHO.

11



CrylneHT MOKa3blBa€T 3HAHME OCHOBHOIO JIEKIMOHHOIO U
IPAaKTUYECKOro Marepuana. B oTBere He Bcerna MpUCYTCTBYET
Y 10BIIETBOPUTEIILHO

noruka uznoxkeHuss. CTyJEHT HCIHBITHIBAET 3aTPyJHEHUS IpU

IIPUBEJCHUU IIPAKTUYECKUX IIPUMEPOB.

He BemmosHen oauH wim Oosnee BUAOB Y4eOHOW padoTHI,
MPEyCMOTPEHHBIX Y4eOHBIM IJIaHOM. CTYJCHT JEMOHCTPUPYET
HEIOJIHOE  COOTBETCTBHME  3HAHWH,  YMCEHHUH,  HaBBIKOB
NPHUBEACHHBIM B  TaOJNMIAX  IOKa3aTelied, JOIMyCKaITCs
HeynoBneTBopUTeIbHO N

3HAYUTEIIGHBIC OIIMOKH, TPOSIBISICTCS OTCYTCTBUE 3HAHHA,
YMEHHI, HABBIKOB IO PSITy MOKA3aTeeH, CTYJACHT HCIBITHIBACT
3HAYUTENIbHBIC 3aTPYJHCHHsS] TPU ONEPHUPOBAHUM 3HAHUSMU U

YMCHUAMU IIPU UX TCPCHOCC HA HOBBIC CUTYAlIUH.

@®oHIBI OLIEHOYHBIX CPEACTB NMpeACTABJIEeHbI B MPHIOKEHUSIX K padouei
nmporpamme.

7. YdeOHO-MeTOoAuveckoe W HHpopManMoHHOe  obOecredeHue
TUCHUTITTHHBI

OcHoBHas auTEpaTypa

1. Mutpodanos, C.B. DHeprocOepexeHne B 3HEpreTuke: yuebHoe nocoodue
[DnexTpoHHBIN pecypc] : yueb. nocooue / C.B. Murpodanos, O.1. KunbmeTbena.
— OnekTpoH. naH. — OpenOypr : OI'Y, 2015. — 126 c¢. — Pexum noctyna:
https://e.lanbook.com/book/97991. — 3ari. ¢ sxpaHa.

IIporpamMmmHoe o0ecrieueHue U HHTEPHET-PeCyPChI:

[TporpammHoe obecrieueHne He IPeayCMOTPEHO.

WHTepHeT-pecypchl  BKIIIOYAIOT  y4eOHO-METOMWYCCKUE MaTepuaibl B
AJIEKTPOHHOM BHJIe, TpenactaBieHHbie Ha caite (http:/lib.mami.ru/ebooks/ B

paznene «bubmuorekay.

[lone3npie  y4yeOHO-METOAMYECKHE M  HH(DOPMAMOHHBIE MaTEpHAIIbI
IIPECTABJICHBI HA calTax:

http://window.edu.ru/catalog/resources?p_nr=50&p _rubr=2.2.75.27.7&p _pa
ge=3:http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-

spetsialnosti-promyshlennavya-teploenergetika

8. MarepuajibHO-TeXHHYECKOEe 0O0ecnevYeHne U CIUIIIHHbI
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http://lib.mami.ru/ebooks/
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
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
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika

AyauTopuu JJisl IPOBEACHUS 3aHATUM JIEKITMOHHOTO Y CEMHHAPCKOT0 THIIA,
NPAaKTHUECKUX 3aHATUH, caMocToATeIbHON padoTel. AB2402, AB2403, AB2414.
115280 r. MockBa, yi. ABro3aBojackas, 1. 16. Kommnektsl mebenu 115t yaueOHOTro
mporiecca.

AB2404. 115280 r. Mocksa, yi. ABTo3aBojackas, A. 16. KommiekTsl medenu aiis
yaeOHoro mpoiecca. [Ipoextop, naTepaktuBHas nocka, [1K.

AB2406. 115280 r. Mocksa, yi. ABTo3aBojackas, A. 16. KommiekTsl medenu aiis
y4eOHOro Ipolecca.

Mapkepnas nocka. HoytOyk.

JlaGopaTopHble yCTaHOBKHU:

- «Onpenenenre KoappuueHTa TEII00TAaYl METOAO0M PETYJIIPHOTO PEKUMaY;

- «Omnpegenenne Kod(pPUIMEHTAa TEMJIOOTAAYU TIPU IY3bIPbKOBOM KHUIIEHUU
KHUJKOCTU Ha LIUJIUHAPEY;

- «Onpenenenre kKo3PpPuIUEHTa TEIIONPOBOAHOCTH TBEPABIX TE€T METOAOM
WIMHIPUYECKOTO CIIOS.

JlaGoparopHas ycranoBka («Valtecy) «Moaenb CUCTEMBI OTOILICHUS U
TEIUIOCHA0KEHUST MHANBHUIYJIbHOTO JKUAJIOTO IOMay.

DJeMEHTHI TETJIOIHEPTreTUIECKOT0 000PYAOBAHUS U CUCTEM.

AB2415. 115280 r. Mocksa, yi. ABTo3aBojckas, A. 16. KoMiiekTsl mebenu ais
y4eOHOro mpoiiecca.

JlaGopaTopHbIe YCTaHOBKH:

- «Ompeneneane kod(pPuIMEHTa TEMIEPATYPOIPOBOJHOCTH CTAIH METOIOM
PETYJISAPHOTO PEKUMAY;

- «Omnpenenenue kod(pduimeHTa TEIIoNepenayu MNPy BBIHYXICHHOM TCUYCHHH
XKUJKOCTH B TpyOe (TpyOa B TpyOE)».

KoMmriekt 00pa3noB TEXHUYECKUX CPEACTB M3MEPEHUN TETUIOTEXHOJOTHYECKUX

napameTpoB.
[IpoekTop, mapkepHas nocka, 11K, sxpan

Mogenb napoBOM KOTEJIBHOM YCTAHOBKH C MEXAHUYECKUM IPUBOJOM.
TennorexHUYeCKue CpesICTBA U3MEPEHUS JIs1 y4eOHOTo Ipolecca.
DJIEMEHTHI TEMIOAHEPTreTUYECKOT0 000PYI0OBAHUS U CUCTEM.
Oneparnonnas cucrema, Windows 7 (v Huxke) — MicrosoftOpenLicense

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

Oducubie  npunoxenus, Microsoft  Office 2013  (unmu  Huxke) —
MicrosoftOpenLicense
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JInuenzust Ne 61984042
Antusupycnoe [10, KasperskyEndpointSecurity nist Ouzneca — CtannapTHbIN

JInnensun Ne 1752161117060156960164.

9. MeToauveckue PeKOMEHJAIMH JJI CAMOCTOSITEJbHON PadoThI
CTYJAE€HTOB.

[To crenuambHOCTH MOKHO PEKOMEHIOBAThH CIIEAYIOIINE HAyYHBIE JKypHAJIbl Ha
aHTIIMHACKOM SsI3BIKE W HMHTEpHET mopTaisl :International Journal of Hydrogen
Energy,Journal of Power Sources,http://www.portalnano.ru/, 06a3sl JaHHBIX
3apyOeKHBIX HAYYHBIX KypHAJOB C HCIOJb30BaHHMeM ImopTtana. Cait Llentpa
KOJUICKTUBHOTO noiib3oBaHusl  «BomopomHas < W DNIEKTPOXUMHYECKHC
texHosoruw» / Caiitr ~ MexnyHapognoro  Cummnosuyma  «Bogopoanas u
AIEKTPOXUMHUYECKUE TeXHOJOTUum» http://H3-symposium.ru/

10. Meroau4yeckne peKOMEHIANNH JIS NPeENnogaBaTeas
[IpenogaBanne AUCUMILIMHBI Oa3upyeTcss Ha KOMIIETEHTHOCTHOM, IPaKTHKO-
OPUEHTHUPOBAHHOM IMOJX0Je. MeToauKa MpenojaBaHus AUCLHUIUIMHBI HallpaBjicHa
Ha OpPraHM3alUI0 CUCTEMaTHYECKOM IJIaHOMEpPHON paboThl CTyAEHTAa B TEUEHUE
ceMecTpa He3aBUCUMO OT (opMbl ero oOydeHus. B cBsi3u ¢ ATUM cleayer
oOpaTUTh BHUMaHHE Ha OCOOYI0 3HAYMMOCTh OPraHMU3aTOPCKOM COCTABIISIOLICH
po(eCcCUOHANILHOM eI TENIbBHOCTH MIPENOo1aBaTEeIs.

OcHoBHasi paboTa CcO CTyJIE€HTaMHU OYHOW (opmbl OOydeHHs] MPOBOJIUTCA Ha

ayJIUTOPHBIX JICKITUSAX W JTAOOPATOPHBIX U MPAKTHYECKUX 3aHATHUAX. JISKITMOHHBIN
KypC  BKIIOYAaeT  yCTAaHOBOYHBIC,  MpOOJEMHBIE,  O030pHBIC  JICKIIUU.
HHTEepakTUBHOCTh JIEKIIMOHHOTO Kypca 00€CIeUrBAETCsl ONEPATUBHBIM OMPOCOM
WM TECTUPOBaHMEM B KoHIle 3aHsATHA. [llupoko mpuMeHsroTCs METOABl auasora,
co0eceoBaHUM U JUCKyCCUU B xoje jJekuuu. [IpodiemHoe oOydenue Oazupyercs
Ha IPUMEPAX KOHKPETHBIX MPEATPUSITHIA.
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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. AKKYMYJIMPOBAHUE
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

KoHTposepsl cornacoBaHus U yIpaBlICHUsI.

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 TEpMOIHHAMUYECKUHN UK
(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
CUHTE3UpyeMoM raze. TexHosnornueckas
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
COJIHEYHOM paJualliii U CKOPOCTH BETpa B
TEUEHUE TOJ1a JJI 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
BPCMCHH I'0Jia U KIIMMATUYCCKUX yCJIOBI/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
OEJEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHME BBICILIETO 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

2020
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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, YMeHHUI, HABLIKOB U (MJIH) ONBITA AeATEJIbHOCTH,

XapaKTepu3yKIIMUX ITanbl (JOPMUPOBAHUS KOMIIETEHIUI B IIpoLecce

O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

HCpCLIGHI) IMPAKTHICCKUX pa60T 10 JUCHUIIIINHC

No Hanmenosanue IIpencrasnenue
Kpatkast xapaktepucTtuka
/o OLICHOYHOTO CPEJICTBA OLICHOYHOT'O CPEJICTBA B
OLICHOYHOT'O CPEACTBA o

Pedepar
«3bdexTuBHBIE
CIOCOOBI CHIKEHHUS
oTeph B
HYHEPrOyCTAHOBKAX.
OnTumuzanus
pabOThl HACOCHOTO U
TATOXYTHEBOTO
000py10BaHUS

[IpakTrueckas padora
HarnpagsyieHa Ha pOpMUpPOBaHUE
YMEHHUI U HABBIKOB I10 pacyery
SHEPTrOYyCTaHOBOK.

Pesymnprarom paboTs
SIBIIIETCS pa3paboOTKa
arnmnapaTHbIX,
MPOTPAMMHBIX U CXEMHBIX
pELLIEHN, peannu3yomx
CIIOCOOBI CHHKCHHUS
noTephb
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[Ipunoxenue 4

KoHTpoib 3HaHWIl CTYJEHTOB OCYIIECTBJSIETCH € INOMOIIbI0 TECTOB,
IpUMepbl KOTOPBIX IPUBEICHbI HHKE!
1. McTOYHMKAMM TeNJIOBOM JHEPruM B CHCTeMe LIEHTPAJIU30BAHHOIO
TeNJIOCHAOKEHUS SABJISIIOTCH:
A- TIIl u KoTeIbHBIE
B-TPOC
C- uHAMBUY ATTBHBIE KOTJIBI
D- KBC
E- ADC
2. Tensopukanueil Ha3bIBACTCH:
A- BbIpaOOTKa 31EKTPOIHEPTUH
B- nenTpasu3oBaHHOe TeNJIOCHAOKeHHEe HA 0a3e KOMOMHMPOBAHHOM
BbIPA0OTKH TEIVIOBOM M 3JICKTPUYECKON IHEPruu
C- BpIpabOTKa TEIUIOBOM SHEPTUU
D- nepenaua 35eKTpo3HEPrun Ha OOJIBIINE PACCTOSHUSA
E- noTtpebieHue TemnoBoi SHEPruu
3. Buabl TeNJIOBBIX HATPY30K:
A- ce30HHBIC U KPYIJIOT00BbIE
B- Ha oToneHne U BEHTUISLUIO
C- TexHONOTNYECKUE
D-ropsiuee BOIOCHAOKEHUE U BEHTUIISILIMS
E- anextpuyeckre U TEXHOJIOTUYECKUE
4. K Ce30HHBIM TEIUIOBBIM HATPY3KAM OTHOCSTCS:
A- ropsiuee BoJIoOCHaOKeHHE
B- oToruieHne ¥ BeHTHJISILMS
C — TexHoNOrNYECKas
D- snextpocHabxeHue
E- xananuzamnusa
5. KoapdpuuueHT HHPUIbTPALUMN YYUTHIBACT:
A- TEIJIONPOBOAHOCTh CTEH
B- Temonepenady cTeH, OKOH, IIOJIOB U IOTOJIKOB
C- moJr0 pacxoaa Temnsia Ha MOJOrPeB HAPYKHOI'0 BO3AyXa, MOCTYNAIOLIEr0
yepe3 HeMJIOTHOCTH
D- Tennonepenady M30JALUOHHOTO CIOS
E- KOJINYECTBO TEIIIOTHI, TEPSEMOTO YePE3 HETUIOTHOCTH OIPAKAECHUIN
6. B 3aBHCMMOCTH OT MICTOYHHUKA NPUTOTOBJICHHS TelJIa Pa3JINYA0T
CHCTEMBI TeIIOCHAOKEeHHUS:
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A- HEHTPAJIN30BAHHbIE U IeHeHTPAJIN30BAHHbIE
B- onHoTpyOHBIE 1 MHOTOTPYOHBIE BOJSTHBIE
C- MHOTOCTyNI€HYaThI€ U OJJHOCTYIIEHYAThIC
D- BoasiHBIE U TAPOBBIE
E- BonsHbIe, Mapoblie U ra30BbIe
7. BoasiHble CHCTEMBI 10 CIOCO0Y MOJAA4YM BOAbI HA ropsivyee
BOJAOCHAOKEeHHE JEeJIAT HA ©
A- MHOTOCTYNEHYAThIE U OJJHOCTYIIEHYAThIC
B- oTKpBITBIE M 3aKPBITHIE
C- ueHTpaJin30BaHHbIE U ACLIEHTPATN30BAHHbBIE
D- BoasiHBIE U TAPOBBIE
E- onHOTpyOHBIC 1 MHOTOTPYOHBIE
8. Cxembl IpUCOEIMHEHNSI MECTHBIX CHCTEM OTOIJICHUS PA3JIHYAK0TCH:
A- 3aBHCHMbIE U He3aBUCHUMbIe
B- ogHOCTYnIEHYaThIE 1 MHOTOCTYIIEHYATHIE
C- mapoBbI€ U BOJISIHBIE
D- oHOTpyOHBIE U MHOTOTPYOHBIE BOJISIHBIE
E- oqHOTpYOHBIE 1 MHOTOTPYOHBIE ITAPOBBIE

9. B 3aBHCHMMBIX CXeMaX NPHCOCAUHECHUS TENJIOHOCUTEIb MOCTYAET:
A- HemoCpeACTBEHHO M3 TEIJIOBBIX ceTell B OTONMUTEIbHbIE TPUOOPHI
B- 13 TemoBou cetu B IIOAOIPEBATEIb
C- n3 nomorpeBaress B TEIIOBYIO CETh
D- HenocpeacTBEHHO U3 TEIJIOBBIX CETEN B aKKYMYJISTOP
E- HenmocpenCcTBEHHO U3 TEMJIOBBIX CETE B CMECUTEIIBHBIN y3€

10.CucTeMbl ropsiuero BOAOCHAOKEHHS 110 MECTY PACIOJI0KEHHS

HCTOYHHUKA Pa3IeJAlTCH HA:
A- ¢ €CTECTBEHHOM LUPKYJIALMEN U C IPUHYAUTEIBHON LIUPKYIISIIUEH
B- nueHTpajM30oBaHHbIC U ACLHEHTPAJIU3IOBAHHbIE
C- ¢ akKyMyJIsITOpOM U 0€3 aKKyMyJIsiTopa
D- onHOTpYyOHBIE U MHOTOTPYOHBIE
E- BonsiHBIE M TTAapOBBIE
11.PeryiupoBaHue TenJiOBOM HATPY3KH 10 MECTY PeryJMpoOBaHUs
pa3jnyanT :
A- IeHTpaJIbHOE, TPYIIIIOBOE, MECTHOE
B- KOnM4YeCcTBEHHOE U KaUECTBEHHOE
C- aBTOMaTH4ECKOE U PyYHOE
D- nHeBMaTHuecKoe U r'UIpaBINYECKOE
E- mpsAMOTOUYHOE U C peupKyJIsIUen
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12.KayecTBeHHOE peryJJMpOBaHUE TEIUIOBO HATPY3KH OCYILECTBJISAETCS:
A- U3MEHEHHEeM TeMIlepaTypbl TEIVIOHOCUTEJIS IPU MOCTOSTHHOM pPacxojie
B- n3meHenueM pacxoaa TEIJIOHOCUTENS IPH IIOCTOSTHHOM TeMIIepaType
C- nporyckamMu MoJavyu TeIIOHOCHUTENS
D- u3meHnenuem nuamerpa Tpyo
E- n3aMeHeHreM 1aBieHUs TEINIOHOCUTENS
13.I'psizeBUKH, 3JIEBATOPbI, HACOCHI, NOOTPEBATEIN SABJIAIOTCSA
00opyI0oBaHHMEM:
A- IITII
B- MTII
C- TennoBbIX KaMep
D- TOI]
E- koTenbHOM yCTaHOBKU
14.3agaveil ruIpaBIMYECKOr0 pacyera TeMJIOBbIX ceTel SIBJISIeTC:
A- onpenieneHue NoTeph TEIIOTHI
B- onpenesienue nuamMeTpa TpyO M HOTEPb AABJICHUS
C- onpeneneHne CKOPOCTH ABUKEHUS TEIUIOHOCUTEIIS
D- onpenenenne notepb pacxoia TEMJIOHOCUTENS
E- pacuer TemnoBoi Harpy3ku
15.11oTepu naBaeHUs NPH IBUKEHNH TEIJIOHOCUTEJIA MO TPyOam
CKJIA/ILIBAETCS M3:
A- moTeps JaBJIeHHSI HA TPEHHE U MECTHbIE COMPOTHBJICHUS
B- notepsb Hanopa Ha TypOyJI€HTHOCTb JBUKEHUS
C- moTepsp TEIIOTHI PU TPEHUN
D- moTepp TENIOTHI YEPE3 U3OJISILTUOHHBIN CIION
E- moteps Temonocurens
16.1Ibe30MeTpUYecKuii rpaguk MO3BOJIAET ONMPEACINTD:
A- IpeieNIbHO 0Ty CTUMBIE HAIOPBI
B- naBjieHue WM HAMOP B JII000# TOUKeE TENJIOBOM CeTH
C- cratnueckuid Harop
D- notepu TEMIOTHI PU ABUKEHUHU TEIIOHOCUTEIS
E- nuametp TpyOGomnpoBo

17.KomneHcauusi TeMnepaTypHbIX YIJIHHEHUI TPYO NPOU3BOAUTCH:
A- OIBMKHBIMH OTIOpaMU
B- HENMOABM>KHBIMHU OIIOpaMHU
C- xomnencaropamu
D- 3anopHoy apmaTypou
E- noanuToyHBIMH HacOCaMU
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18. TermoBble nepeMenieHUs1 TEMJIONMPOBOA0OB 00yCJI0BJIEHBI:
A- JIMHEHBIM YJAJIMHEHUEM TPYO Npu HArpeBaHUH
B- ckonpxeHUEM ONOp NpU OXJIAKIACHUU
C- TpeHueM TemIoNnpOBOAOB IO ONOpe
D- cratnueckuM Harmopom
E- motepsimu TEMIOTHI IPU ABUKEHUH TETUIOHOCHUTEIIA
19.1IpoxoaHbIe KAHAJIBI OTHOCATCS K CJACAYIOIIEMY THILY POKJIAI0K:
A- Han3eMHOM
B- nmoazeMHoi1 OeckaHaIbHOU
C- nmoa3zeMHO# KaHAJIbHOM
D- Bo3aymIHOM Ha MadTax
E- nmoxsomnon
20.KaHaJIbHbIE€ NPOKJIAIKH TENJIONMPOBOIOB NPeIHA3HAYEHBI [IJIS:
A- 32U THI TEIVIONPOBOAOB OT BO3/1eHCTBUS I'PYHTA U KOPPO3HOHHOIO
BJIMSIHUS TOYBBI
B- 3a1uThl TEMIONPOBOJOB OT BO3IEUCTBHS aTMOC(EPHBIX OCATKOB
C- 3a1uThI TEIUIONPOBOAOB OT NOTEPH TEIIIOTHI
D- xomnieHcanuu TeMnepaTypHbIX yAJTUHEHUN TPyO
E- mupKyasiuuu TETIOHOCUTENS
21.11pu mpokJajgKe B OJHOM HANPABJICHHMH He MeHee 5 TpyO
NPUMEHSOTCH:
A- HETIPOXO/IHBIE KaHAJIbI
B- npoxoaHblie KaHAJIBI
C- moJIynpoXoAHbIE KaHAJIbI
D- ctanbHble TPYOBI
E- nmactmaccoBble KaHaNbI
22.11o npuHIUIY PA0OTHI BLICOKHE CTOMKH MOAPA3ACIATCH HA:
A- xecTKHe, THOKHE M KAaYaK0lHecs
B- BepTHUKaNbHbIE, TOPU30HTAIBHBIC
C- 0IHOBETBEBBIE, IBYXBETBEBbIE
D- BoasiHBIE U TAPOBBIE
E- ogHOTpYOHBIE 1 MHOTOTPYOHBIE
23.Ha3Ha4veHHe TEIUIOBOM U30/ISALMH:
A- 3ammTa OT BO3JE€HCTBUS IPYHTA
B- yMeHbIlIeHHE TENJIOBBIX OTEPh
C- nonaep:kaHue rupaBINYECKOr0 peXUMa TEMIOBOM CETH
D- xomnieHcanus TeMiepaTypHbIX YAJIUHEHUH TpyO
E- 3a1uThl TEMIOMPOBOIOB OT BO3ACHCTBUSI aTMOCHEPHBIX OCAJIKOB
24. Ten10u30JIIHOHHBIE MATEPHUAJIbI JOJLKHBI 00J12/1aTh:
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A- BbICOKMMH TeNJI03AIIUTHLIMH CBOIICTBAMH
B- BbICOKMM KO3 ()ULIHEHTOM TEIIONPOBOAHOCTH
C- KOppO3UOHHO- arpeCCUBHBIMU CBOMCTBAMHU

D- HU3KUMM TEIUIO3aIIMTHEIMUA CBOMCTBAMM

E- BbICOKMMH MEeXaHHUYECKHUMH CBOMCTBAMU

25.AHTHKOPPO3HOHHYI0 00pa00TKY HAPYKHOI NMOBEPXHOCTH TPYO npu
Temmneparype Temjonocuress 10 1500 C npousBoast:
A- OUTYMHOH rPYHTOBKOM
B- 6en3unom
C- opraHM4ecKMMH pacTBOPUTEIIIMU
D- munHepanbHOM BaTOU
E- m00bIM TEMIOM30IUMOHHBIM MaTepUaIoM
26.TemnoBble OTEPH B TEIJIOBBIX CETAX ObIBAIOT:
A- JIMHelHbIe U MeCTHBIE
B- B OKpy’Karoniyro cpeay depes TeIION30JALHUIO
C- ruapaBINYECKUE U CTATUYECKUE
D- aBapwuitnbie u 6a30BbIe
E- HenpepbIBHBIE U IEPUOIUYECKHUE
27.K ocHoBHOMY o0opynoBanuio TIII oTHocsATCS :
A- HacoCHl ¥ TOAOTPEBATENN
B- remonnpoBoasr u POY
C- xortes u TypOMHA
D- ITIT u MTII
E- TemoBbie y3i1b1 1 aDOHEHTCKHUE BBOJIBI
28.BoaonoAroToBKa sl TeMJIOBbIX CeTell BKIKYAET CJeYHIHe
onepauum:
A-MexaHuveckoe QuIbTPOBAHUE
B- ocBetiieHMe, yMsITYeHUE, AeadPaALUs
C- perenepanyisi MOHUTOB
D-B3pbIXJIEHHE U OTMBIBKA HOHUTOB
E- perenepaiiyisi 1 OTMbIBKa HOHUTOB
29.McnbITaHNMA TEIJIOBBIX ceTeil ObIBAIOT:
A- NIEpBUYHBIC U IJIAHOBbBIE
B- HanagouHbie U aBapuiiHbIE
C- nmyckoBbIe U IKCIUIYyTALMOHHbIE
D- HenpepbIBHBIE U IEPUOAUYECKHUE
E- nerHue u 3umMHue
30.3amavyel HAJAAKH TEIJIOBBIX ceTel ABJIAETCH:



A- o0ecrieyeHre pacyeTHOI0 pacnpeae/jeHus TeMJIOHOCUTEIN Y BcexX
norpeouTesei
B- onpenenenue mioTHOCTH U MTPOYHOCTH TPYOOIIPOBOIOB
C- ompezeneHue nNoTeps TeIja
D- xomnieHcanus TeMiepaTypHbIX YAJIMHEHUH TpyO
E- obecnieuenune 6e3aBapuitHOM IKCILTyaTallu TETUIOBBIX ceTel
31.J1n4 TernocHabeHus NoTpeOuTeIe NCIOIb3YIOTCS TEIIOHOCUTEIH:
A- BoJa ¥ BOASIHOM map
B- npiMoBBIE Ta3bI
C- uHepTHbIE Ta3bl
D- nieperpetsiii map
E- ropsiunit Bo31yx
33. INUTENbHOCTh OTOMMUTENBHOTO CE30HA 3aBUCUT OT:
A- MOUIHOCTH CTaHLIUH
B- kiiuMaTH4YeCKHX yCJI0BUM
C- Temnepatyphbl BO3lyXa B IOMELIEHUSIX
D- TeMmniepatypsl TEIIOHOCUTENS
E- moTepb TEmIOTHI TEMIIOHOCUTENS
34.K BTOpMYHBIM IHEPropecypcamM OTHOCUTCS
A. DneKkTposHeprus, BeipadaTbiBaeMas Ha JIEKTPOCTAHIIUSIX.
b. [1ap, BeipabaThiBacMblii B KOTEJILHOM.
B. I[1ap, BeipabaThiBaemblii Ha TIII.
I'.ITap, mosryyaempblii B BU/Ie OTX00B IIPU MOKPOM TYLIEHHH KOKCA.
35.11oTepu 31eKTPOIHEPIruM B TPexX(Pa3HbIX ceTAX
A.AP=3I*>-R
B.AP=1>-R
B.AP=1-Ucos ¢
I'AP=31-U cos ¢
36. 3akoH 00 «JHeprocoepeKeHu  ...» - ITO
A. Ne 261 - @3
b. CHulI 23-05-95
B. IIYD 2002
[ Ne35-@
37. tg ¢ Ha rpaHuue pa3aesa ¢ 3Heprocucremoil Ha mmuHax 10 kB He no/KeH
NpeBbINIATH
A.0,2
b.04
B. 0,5
I.1,1
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Bonpocsl 1J11 CaMOKOHTPOJISA.
1. Buasl npeoOpa3oBaHus 3IEKTPUUECKON SHEPTUU.
2. CunoBble BeHTWIM. OCHOBHBIE XapaKTEPUCTHKHU U apAMETPHI.
3. Tpancdopmaropsl. Peaktopsl. Konmencaropsl. PasHoBUIHOCTH U 001acTH
MIPUMEHEHUSL.
4. Bempsamutenu. OcHOBHBIE XapakTepuctuku. Kiiaccudukanms.
5. OnpHoa3Hble CXEMBbI BBITPSIMIICHUS.
6. Tpexda3zHbie cXeMbl BHIPSIMIICHUS.
7. KomMmyTanuy TOKOB B cxemax BbIIpsAMIIeHUs1. OCOOEHHOCTH KOMMYTAallUU B
Tpex(a3HbIX cXe-
Max.
8. KoMOuHUpOBaHHBIE CXEMBI BBIIPSMIICHUS.
9. Koaddumument mortaoctu u KI1JI BeImpsMuTenet.
10. ITytn yny4iieHus: 3HEPreTHYECKUX MOKa3aTeseil BIIPIMUTEIICH.
11. OcobeHHocTH pabOThI BHIIPSIMUTENIEH Ha EMKOCTHYIO Harpy3Ky U IPOTHBO-
S/1C.
12. NuBEpTOpPBI, BEAOMBIE CETHIO. [Iepexo OT BRIIPSIMUTEIBHOTO K
WHBEPTOPHOMY PEKHUMY.
13. UmnynscHble mpeoOpa3zoBaTesid NOCTOSSHHOTO ToKa. MckyccTBeHHast
KOMMYTAalus TUPUCTOPOB.
14. ba3zoBble CTPYKTYpbl UMITYJIbCHBIX IIPEOOpa30BaTECH Ha TPAH3UCTOPAX.
15. ABToHOMHBIE UHBEPTOPHI. OCHOBHBIE onpeaeneHus. Criocoopl KOMMYTalUU
THPUCTOPOB.
16. ABroHOMHBIE MHBEpTOPHI Hanpsbkenust (AMH) Ha TpaH3ucTopax u
3aIUpPaeMbIX TUPUCTOPAX.
17. Xapakrepuctuku AUUH ¢ IIUM-Monynsinuen.
18. MuoroypoBHeBbie AH.

19. IIpeoGpazoBaTeny 4acTOThl HA OCHOBE HEYIIpaBisieMoro Beimpsimutens 1 AVH

c HINM-

MOJTYJISILIUEN.

20. HenocpencTBeHHbIE TpeoOpa3zoBaTeIn 4acTOThl. POpMUpOBaAHUE KPUBOM
BBIXOJTHOTO HANPSKEHHUS.
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IIpuMepsl pelieHUs] KOHTPOJIbHBIX 3a{aHUI.
Al. B mepBoM GatoHe HaXOIUTCS 2 MOJIb TENHs, @ BO BTOPOM 2 MOJIb KUCJIOPO/Ia.
B kakoM u3 OamIOHOB HaxoIuTCa OoJibllIee KOJMYECTBO MOJEKyn? MomspHas
macca reaust 4 T/MoJb, MOJIIpHasi Macca Kuciopoaa 32 1/MoJb.
1) B mepBoM 2) BO BTOPOM 3) oAMHAKOBO 4)onpenenuTh
HEJb3s
Pewienue: mo onpeieIeHUI0 KOJNYECTBA BEUIECTRA:
V:N/NA,N:VNA.
Tak Kak KOJM4YECTBa BEIIECTBA OJWMHAKOBBI, TO KOJMYECTBA MOJIEKYJ TOXKE
OJIMHAKOBBI.
Omeem: 3
A2. B cocyae mnoja MOpIIHEM HaXOAMWTCSA HAcalbHbIM Ta3. IIpm HeusMeHHOM
TEeMIIEpAaType MOPIICHb OIYCKAaIT JI0 TEX MOp, MOKa KOHUEHTPALUs MOJIEKYJI ra3a
HE yBenMuuiack B 2 pasza. Kak mpu 3ToM u3MeHWIMCh apiieHne U o0beM raza’?
1) o0bem u naBiIeHUE YBEIUUYUIINCH B 2 pasa,
2)  oObeM U J1aBJieHUE YMEHBIIUIIUCH B 2 pasa,
3) oObeM yBenuuuics B 2 pasa, a JaBJICHUE YMEHBIITUIIOCH B 2 pasa,
4)  00beM yMEHBIIWICS B 2 pa3a, a JaBJICHUE YBEIUUUIIOCH B 2 pa3a
Pewenue: o onpeneneHro KOHIICHTPAIIUA MOJIEKYJT:
n=N/V,V=N/n.
Tak kak KOHIIEHTpallus MOJIEKYJ YBEJIWYWIAch B 2 pa3za, TO 00bEM MPH 3TOM B 2
pa3za ymeHbImwics. Tak Kak mpolecc MpoTeKall IPU NOCTOSHHOW TeMIepaType, TO
JaBJICHHE Ta3a B 2 pa3a yBEIWYUIIOCH IO 3aKOHY boilist — Mapuorra.
Omeem: 4
A3. Kak Ha3bpIBaeTCs Mpouecc, B X0J€ KOTOPOro BCS MOABEIEHHAS K Ta3y TEIUIOTa
UJIET Ha COBEPIIICHUE Ta30M PabOThI?

1) wu3orepmuueckuii  2) HU30XOPHBIH 3) wuzo0apHbIii 4)
anna0aTHBIN
Pewenue: no 1-My 3aKoHy TEpMOJIMHAMUKU:
Q=AU+ A.
[To ycnosuto 3agaun: Q = A, AU = 0. [1o onpeneneHuto BHyTpeHHEN SHEPTUU:
U =3/2 vRT.

Tak kak BHYTpPEHHsSl DHEPTUsl HE M3MEHsIach, TO TeMIlepaTypa raza Toxe Oblia
MMOCTOSIHHOM, TAKOM IIPOLECC HA3BIBAETCS U30TEPMUUYECKUM.

Omeem: 1

A4. Ha rpaduke mokazaH MpOIECC PACHIUPEHHS ra3a, KOTOPHIA COMPOBOXKIAJICS
yMEHbIIICHUEM JaBjieHus. Ha kakom u3 y4yacTkoB rpaduka padbora raza ObLia
HauOOoIbIIEH?
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1) AB 2) BC 3)CD 4) 0OIMHAKOBO
Pewenue: na Tpaduke 3aBHCHMOCTH JaBJICHUS Ta3a OT €ro oObema paboTa rasa
YUCJICHHO paBHa IUIomand ¢Gurypsl moa rpaduxom. MakcumanbHas TUIOIIAIb
Oynet oz yuactkom AB.

Omeem: 1

AS5. AproH, HaxomsAIIUKCS B cocyjae 0ObEeMOM 5 JI, HarpeBalT TaK, YTO €ro
napienue BospactaeT ¢ 100 klla mo 300 klIla. Kakoe KOJIMYECTBO TEMJIOTHI
MOJTy4ui ra3?

1) 1 x/Ix 2) 1,5 x/Ix 3) 2 x/Ix 4) 2,5 xJIx
Pewenue: no neppoMy 3aKOHY TEPMOJUHAMUKH:
Q=AU+A

Tak Kak nporecc B 3aKpbITOM COCYAE SIBIIIETCS U30XOpHBIM, TO A = 0.
Q=AU=3/2(p2V —p1V)

ITepesons B cuctemy CU 100 xITa = 10° ITa, 300 xIla = 3:10°1a, 5 1= 5103 u

MOJICTABJISISI YACTICHHBIE 3HAYeHUS B hopmydy, momydaem Q = 1500 [Ix = 1,5 x/Ix.

Omeem: 2

A6. B kakoM U3 ONHMCaHHBIX HUXE CJIydaeB CKopocTh auddy3uu Oyner

HAaNUMEHbIIEH?

1) Kycouek caxapa OIyCKalOT B CTAKaH C rOpPSYUM YaeM,

2)  CBUHIIOBYIO U 30JI0TYHO OTHOJIMPOBAHHBIE IUIACTUHBI KJIAAYT MO Ipecc.

3)  BOAY HAJIMBAIOT B COCYJ C MEJHBIM KYIIOPOCOM,

4)  pacHbUISIIOT B BO3JIyX€ OJIEKOJIOH.

Pewenue: ckopocts nuddy3un Oyner HauMEHbBIIEH B TBEPABIX TeNlax, TaK Kak B

TBEPJIOM COCTOSIHUU CKOPOCTh JIBUKEHHUS MOJIEKYJT HAUMEHBIIIasl.

Omeem: 2

A7. B cocyae moa moOpIIHEM HAXOIUTCS KHCIOpoA. Ero HarpeBarOT Tak, 4TO

abcomoTHas Temreparypa yBenuuuBaercs B 1,5 paza. Kak nmpu 3ToM M3MeHHTCS

aBJIeHHE ra3a?

1) yBenuuures B 1,5 paza 2) ymenbmmTcs B 1,5 paza

3) yBenuuutcs MeHee, yeM B 1,5 paza 4) He U3MEHUTCA
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Pewienue: mpouecc, MpoTeKaroui ¢ ra30M MO/ MOpIIHEM, OyAeT U300apHbIM, TaK
KaK MO YCJIOBUIO PaBHOBECHS MOPIIHS CHJIA TSKECTH, ACHUCTBYIOIIAS HA HETO,
YPAaBHOBEIIMBACTCS CUJIOM PA3HOCTH JIABJIEHHWM Tras3a m[oJ TMOpPUIHEM H
aTMOC(epHOro BO3ayXa. TaKk Kak macca MOPIIHS W aTMOC(EPHOE MaBIICHHUE HE
MEHAIOTCS, TO JaBJICHHE Ta3a TOXKE HE H3MEHUTCSA, OH Oyner u300apHO
pacimpsThCs.

Omeem: 4

A8. Ha kakoM u3 rpa)ukoB 1mokaszaH Mmpoiecc H30XOpHOTO OXJIaKIeHUs raza?
Y 2) 3) 4)

B B
E\ E\ \ \

¥ YA

-, \. —4} —ﬁ

T T T T
Pewenue: n30X0pHBINA MPOIECC — ITO MPOIECC, MPOTEKAOIINI NPU MOCTOSIHHOM
o0beme. M30xopHOE OXJakAeHUE MPEANoaracT yMEHbIIICHUE TeMIIEpaTyphl rasa,
YTO COOTBETCTBYET rpaduky 3.
Omeem: 3
A9. I'a3 mosy4yusn KoJIMYECTBO TEIJIOThI, paBHOE 1 KJ[>K, M €ro cxaju, COBEpIIUB
pu 3ToM padoty 600 JIx. Kak mpu 3ToM n3MeHMIIach BHYTPEHHSISI SHEPTUs raza?
1) yBemmuminacek Ha 1600 [Ix 2) yBennumiiach Ha 400 Jx
3) ymenbimiiachk Ha 400 Jx 4) HEe U3MEHUJIACh
Pewenue: no 1-My 3akOHY TEpMOJAMHAMUKH:
Q=AU+A,
AU=Q—-A.
Tak kak ras CKHMarT, TO pabota raza Oyner orpunarenbHoit: — 600 Jx.
[ToxcraBnsist uncnennbie 3HadeHus B Gopmyny u nepesoas 1 k/lx = 1000 JIx,
MOJTy4aeM:
AU = 1600 JIx.
Omeem: 1
A10. VneanpHBIN TETJIOBOM JBUTATEIh COBEPINACT 32 OJUH UK padoty 30 kJx.
N3BectHO, uTO Temmneparypa HarpeBatens 127 °C, a temnepaTypa XOJOAWJIbHUKA
27 °C. HailTu KOTMYECTBO TEIIOThI, OTAABAEMOE 3a OJWH IIUKJI XOJIOJUIbHUKY.
1) 120 xIx 2) 90 x/Ix 3) 78 x/x 4) 60 xJIx
Pewenue: KI1/] TeroBoro asuratesns onpeaensercs no Gopmysam:
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n= (T1 — Tz)/Tl
nin

n=(Q1-Q)/Qi, A=Qi-Qu

[TepeBons B cucremy CU 27 °C = 300 K u 127 °C = 400 K u noxacrasnsia B
bopmyiy, HaX UM

n=0,25.

KomugectBo TCILIOTHI, ITOJIY1aCMOC 3a OAWH LUK OT HArpC€BaTCJIA, paBHO!:

Qi =A/n=120 x/Ix.

KomuuectBo TCINIOTHI, OTAaBacMOC 34 OAWH HUKJII XOJIOJUJIbHUKY, 6YI[6T PaBHO:

Q2:Q1—A:9OKI[>K.

Omeem: 2
JK3aMeHALMOHHbIE BONPOCHI
1. OOmwue cBeneHus O TEMIIOBOM HacocCe.
2. VICTOYHMKH TEILIOTHI IS TEIUIOBBIX HACOCOB.
3. Cxema u npuUHUUI pabOThl KOMIIPECCUOHHOTO TEIJIOBOTO HACOCA.
4. IlapOKOMIPECCHOHHBIN TEIUIOHACOCHBIM LMK C BCACBIBAHUEM CYXOIO
HACBIIIEHHOTI'O Tapa.
5. CnocoObl yTWIM3alMKW BOJBl HENPEPBIBHOM MpOIYyBKH OapabaHHBIX
KOTJIOB.
6. Cxema u npuHIUI padOTHI a0COPOIIMOHHOTO TEIJIOBOTO HAcOCa.
7. Cucremsl TEIIOCHA0KEHUS C UCTIOJIb30BAaHUEM COJIHEYHOM SHEPIHH.
8. T'ennonpueMHUK.
9. KoOHCTpyKTHBHAas cxeMa IeJIMONPHEMHHKA.
10. Cxembl U TPUHIUIBI pabOThl MMACCUBHOM M AaKTUBHOM CHCTEM
reJIN0OTOIIIEHUS.
11. Cxema u npuHUUI PabOThl CUCTEMBI OTOIUIEHHUS! C TEIUIOBBIM HACOCOM
KOMITPECCUOHHOTO THIIA.
12.  Cxema v npuHUHUI PadOThl CUCTEMbI TEMJIOHACOCHOTO T€IMOOTOIICHHUS.
13. Meroauka terioBoro pacuera Bpamatomuxcs PBII.
14.  Buabl noTeph SHEPTUHU U PECYPCOB B TEIUIOBBIX CETAX.
15. TloTepu TENJIOBOM YHEPTUU YePe3 UIOIIAINIO0 TPYOOTIPOBOIOB.
16. Tlotepu TEIIIOTHI C yTEUKAMU TEMIOHOCUTEIISL.
17.  3arpaTbl 31EKTPUUECKOM SHEPTUH HA MPOKAUYKY TETIOHOCHUTEJIS.
18. Tlorepu, cCBsI3aHHbIE C HEONTUMAJIBHBIMU U TUIPABIMYECKUMU
pEKMMaMHM TEIJIOBOU CETH.
19. Meppl 1O COKpalleHUWIO MOTEPh  TEIUIOTBI C  ITOBEPXHOCTH
TpyOOIIPOBOIOB.
20. Mepbl IO CHUKEHUIO YTEYEK TEMIIOHOCUTEIS.
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21.
22.

23.
24.
25.

26.

27.

28.
29.
30.
31.

32.
33.

34.

35.
36.

37.
38.
39.
40.

41.
42.
43.

44.
45.
46.
47.
48.

Mepbl 0 CHU>KEHUIO 3aTpaT Ha NMEPEKAYNMBAHUE TETIOHOCUTEIIS.

Mepbsl 1O ONTUMHU3ALMM TEIJIOBOTO M THAPABINYECKOIO PEKUMOB
TEIUIOBOM CETH.

OnHOX0/10BOM ABYXITOTOYHBIN Bpatarommiicss PBII.

JIByXX010BOU IBYXITOTOYHBIN Bpamaromuiicsa PBII.

Opnonorounsiit PBII B hopme yceueHHOro mpsiMOTO KOHYCa ¢ HUKHUM
pacIog0KEeHUEM OCHOBAHMS KOHYCA.

Opnonorounsiit PBIT B opMe yceueHHOTO NpsIMOTO KOHYCa C BEPXHUM
PACIIOJI0KEHUEM OCHOBAHHUSI KOHYCA.

Pacyer oObema HaOuBKM cTaHmapTHoro InuMHApuyeckoro PBII u
Habusku PBII B opme yceueHHOr0 nMpsiMoro KoHyca.
DHeprocOeperarIye MEpOnpHUsITHS B BEITAPHBIX YCTAaHOBKAX.
OHeprocOepekeHrne B peKTU(PUKAIIMOHHBIX YCTAHOBKAX

HazHaueHue 31eKTpUYeCKuX MAIIUH U TPaHCHOPMaTOPOB.

Ha3nauenue, yCTpOHWCTBO ¥ TPUHIMUI JACHCTBUS  OJHO(MAXHBIX
TpaHC(HOPMATOPOB.

VYpaBHeHUs HaNpsKEHU TpaHcpopmaropa.

Ha3nauenune, ycTpoMCTBO M  NPUHUMI  JEUCTBHUS  TpeX(azHbIX
TpaHchOpPMAaTOPOB.

dusnueckre Mpoluecchl, MPOTEKaIue B TpaHC(HOpMaTope B peKUME
XO0JIOCTOTO X0/1a.

VYpasuenus 2JIC U MJIC Tpancpopmaropa.

OmnbITHOE ONpENEIICHHE [apaMeTpoB CXEMBI 3aMenIeHus
TpaHC(HOPMATOPOB.

Brennsig xapaktepucTika Tpancgopmaropa.

[Totepu u KIIJI Tpancdopmatopa.

[TpuHIIMT peryIupoBaHus HANPsHKEHUs TpaHchopMaropa.

['pynmel  coenuHenust o0OMOTOK — TpaHcpopmaropoB.Hasznauenne wu
yCJIOBHUSI ~ BKJIIOYEHHS  TpaHCHOpPMATOPOB  HAa  MapajUICNIbHYIO
paboty.TpexoOMoTOUHBIE TPAaHCHOPMATOPHI.

[TpuHumn paboTel aBTOTpaHCHOPMATOPOB.

TpancpopmaTopsl CrienUaIbHOTO HA3HAYEHUS.

DNEeKTPUYECKUE MAIMHBI KaK 3JIEKTPOMEXaHUUYECKHE MpeoOpa3oBaTesu
DHEPIHUU.

Knaccudukarus 31eKTprUdecKuX MarlivH.

Ha3nauenue u npuHUIKN IEUCTBUS CHHXPOHHOTO F€HEPATOPA.

[TpyuHLMIT TEUCTBUSI aCHHXPOHHOT'O JBUTATEIIS.

OcHOBHBIE TUIIBI 0OMOTOK CTaTOpa O€3KOJUIEKTOPHBIX MAIIIKH.

PexxuMbl pabOThl aCHHXPOHHOM MalllUHBbI.
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49.
50.
51.
52.
33.

54.

55.

Y CTpOUCTBO aCHHXPOHHBIX JBUTaTENIEe ¢ KOPOTKO3aMKHYTHIM POTOPOM.
VY CTpOoNCTBO aCHHXPOHHBIX JBUTATENEH C (Pa3HBIM POTOPOM.

MarnuTtHas nenb aCHHXpOHHON MaIlWHBI.

Pa6oumnii mporecc Tpex($ha3HOro aCHHXPOHHOTO JIBUTATElIs.

[Torepu n KIIJI acMHXpOHHOrO ABUraTelss. DHEpreTudeckas auarpamma
ACUHXPOHHOTO JIBUTATEIIs.

ONEKTPOMarHUTHBIE MOMEHT M  MEXAaHHYECKHE  XapaKTEPUCTUKU
ACUHXPOHHOTO JIBUTATEIIS.

MexaHndeckue XapaKTepUCTUKM  ACHHXPOHHOTO  JIBUraTenls Mpu
VU3MEHEHUH HANPSKEHUS CETH.
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