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1. Hesn n 3a1a4M OCBOCHUSI AN CUMILIMHBI (MOTYJIfA)

Lenpto u3ydyeHus: JUCUMIUIMHBL SBISETCS (JOPMUPOBAHME y CTYAEHTOB 3HAHWUH, YMEHUU U
HABBIKOB TI0 TPAJAUIIMOHHBIM METO/IaM M HOBBIX CIIOCOOOB IOJIYyYEHHS U MPEOOpa30BaHMsI SHEPTUU
U3 BO30OHOBISIEMBIX UM  HEBO30OHOBISIEMBIX HCTOYHMKOB. JlaThb OCHOBHBIC IPHHLMUIIBI
PaMOHATBFHOTO UCIOIB30BAHUS HEIHEPTOEMKUX MPOMBIIUICHHBIX U OBITOBBIX YCTPOUCTB. M3yunTh
MIPOTPECCUBHBIE TEXHOJOTMHM MNpeoOpa3oBaHUsl M HCIOJIB30BAHMA SHEPTUU C HETPATUIIMOHHBIX
HCTOYHUKOB, HAKOIJICHUS! U TpaHC(POPMALIMU SJHEPTOHOCUTENEH.

3ajayamMu SIBJISIETCSl MIPEJIOCTABICHUE CTYACHTY KOMIUIEKCA 3HaHMM 00 yCTpOMCTBe,
croco0ax M mpuHUUNaX HamOoJsiee F3P(HEKTUBHOTO HCIOJIH30BAHUS U MPeoOpa3oBaHUsl TEIUIOBOMH,
MEKTPUYECKOM, MEXAHUYECKOW, NIEKTPOXUMUYECKOH, TEPMOSIEPHOM, BOJHOBOM M Jp. BHUIOB
sHepruu. IIpaBuiia XpaHeHus M IUIAHUPOBAHUS MCIIOJIB30BAHMSI IHEProHocHUTee. 3akoHbl 00
OXpaHe NpUpPOJbl U OKpyxkaromei cpeabl. IIpaBuiia oOCmyKUBaHUS U PEMOHTA SHEPreTUUYECKUX
MalIvH U yeTpoicTB. OCHOBBI YIIPaBJIEHUS SHEPTOCUCTEMaMHU.

2. Mecto nucuuminnbl (MoayJas) B crpykrype OIIOIT BO

JuctunnuHa «AJIbTepHATUBHBIE HCTOYHUKH DHEPTUU» BXOIUT B 4aCTh, (HOPMHUPYEMYIO
y4acTHUKaMH 00pa30BaTebHbIX OTHOLIEHUH, MOyJIb TPO(ECCHOHABHBIX AUCHUIUIMH MO BBIOOPY
MOATOTOBKM  CTYJEHTOB MO  HampasieHuto  noxarotoBku  13.03.03  Duepreruueckoe
MalIMHOCTPOEHHUE.

Heo0xouMbIMH yCIOBUSMH JJIi OCBOCHMSI AUCUUIUIMHBI SBIISIOTCSA: 3HAHUS Pa3/eioB U3
HuKiIa (yHJaMEHTAIbHBIX U Mpo(deccHoHabHO-OPUEHTUPOBAHHBIX  JTUCHUIUIMH, YMEHHUSA
BOCIIOJIb30BAThCSL MMeEoIelcs MHQopMale s JalbHEWIero NpOeKTUPOBAHUS U pacyeTa
CHCTEM MCIIOJIb30BaHMSI aJbTePHATUBHOM SHEPTUU, HABBIKHU OLICHKU M aHaJM3a UHPOpMAIIIH.

ConepxaHue JUCHMILTUHBI SBISETCS JOIMUECKUM MPOJO0DKEHUEM COACpKaHUS TUCHUIUIMH
XUMUS, SKOJIOTHS U CITy’)KUT OCHOBOM Ul OCBOCHHUS IMCLUUILIMH TEPMOJIUHAMUKA U TEIJIONEepeaaya,
TEIJIOMaccOOOMEH, MOJEIMPOBAHUE MPOLECCOB B IMOPIIHEBBIX JIBUTaTeNAX, CHEIIJIaBbl
koHcTpyupoBanusa u CAIIP B 5»HEproMamMHOCTPOCHHHM, KOMIIBIOTEPHBIE TEXHOJOTHUU B
SHEPrOMAIINHOCTPOCHUH U JIp.

3. KomnereHnuu
AMCUUIJIMHBI (MOYJIA)

o0yuaromierocsi, ¢QopmMupyembie B pe3yJbTare OCBOCHUS

IIK-1. Cnoco6en | TIK-1.1. 3HaeT | 3HATh: YCTPOUCTBO, CIOCOOBI M MPUHIIUITEI HauboIee
K HOPMAaTUBHYIO 3¢ (dEeKTUBHOTO HCIIOJIB30BAHUS U MPeoOpazoBaHUs
KOHCTPYKTOPCKOM | 0a3y, yCTpOHCTBO U | TEIUIOBOM, 3JIEKTPUYECKOH, MEXaHUYECKOH,
NESITeIbHOCTH B | MPHUHIMIBI PaOOTHI | 3NEKTPOXUMUYECKOM, TEPMOSIIEPHON, BOJIHOBOM U 1Ip.
obnactu 00BEKTOB BUJ0B sHepruu. [IpaBuna xpaHeHus U MIaHUPOBAHUS
SHEPreTHYecKOoro | mpodeccuoHalbHOM | HCIONB30BaHUA  JHEpProHocuresne. 3akoHbl 00
MalIMHOCTPOCHUS | JESITENbHOCTH, OXpaHe MpUPOIbl U OKpyxkatomiei cpene. [IpaBumna
POBOJUT 00CTyXKUBaHUS U PEMOHTA YHEPreTHUECKUX MaIIUH U
MIOMCKOBBIE ycTpoiicTB. OCHOBBI YIpaBJEHUSI 3HEPrOCUCTEMAaMHM.
UCCIIEIOBAaHUS IO | YMETh: pa3pabaThIBaTh MEPOIPHUATHS 1o
CO3IaHHIO UX | UCTHOJB30BAHUIO HMEIOLIUXCS SHEPrOMCTOYHHUKOB B
NEPCIEKTUBHBIX JABC. IlnanupoBarh co3AaHHe KOMOWHUPOBAHHBIX
CXEM. B3aMMOCBSI3aHHBIX SHEPreTHUYECKUX CHUCTEM.

[Iporuo3upoBarh UCIPABHOCTh MAILIWH U MEXaHU3MOB
SHEprocHabXKeHus, X pecypc padotsl. [InmanupoBaTh
paboTy  SHEPreTHYEeCKHX KOMIUIEKCOB, HAaXOJUTh
BO3MOXHOCTH  HUCIOJB30BAaHUS  BO300OHOBISEMBIX
MCTOYHHKOB SHEPTUU.

BJIQ/IeTh HAaBBIKAMU HCIIOJIb30BAHUSA HMEIOIIHUXCS
sHeprouctoyHnkoB B JIBC u B okpyxaroleid cpeae ¢
LEJIbI0 JOCTHKEHHS MPOTPECCUBHBIX YIKOHOMUYECKHX
M OKOJIOTUYECKHX I[IOKa3aTeleil  yCTaHOBOK B
YCIIOBUSIX OIPaHUYEHUN.

4. CTpyKTYypa M cojiep:KaHue TUCIUITHHBI
4.1. O0beM y4eOHOI TUCHUIIMHBI U BUAbI Y4eOHOH padoThI




O0bemM yacoB (3a4. ej1.)

Bun yueOHoii padoThI Ounas 3aouHan
dpopma popma
O6man ydeOHasi HAarpy3Ka (Bcero) 108 108
(33au. ex) | (33au4. en)

O0s3aTesbHAsl ayIUTOPHAA Y4eOHAasi HArpPy3Ka (BCero) 34 8
B TOM 4YmcJIe:
Jlexiun 17 8
CeMHHapCKHE 3aHATUSA
[TpakTHyueckue 3aHATH 17 4

JlaGopaTopHbie pabOTHI

Kypcoras pabota (KypcOBOIi TPOEKT)

Hpyrue ¢opMbl W MeETOABI OpraHU3alMU  00pa30BaTENBHOTO Mpolecca
(pacuemmno-epaguueckue pabomul, epynnosvlie OUCKYCCUU, poOegble USpbL,
MpeHuHe, KOMNbIOMEPHLIE CUMYIAYUY, UHMEPAKINUGHbIE NeKYUU, CeMUHADDI,
aHanu3 0enosbix CUmyayull, UHOUGUOYAIbHOE 3A0anue 1 m.n.)

CamocTosiTeqibHAs padoTa cTyJeHTa (BCero) 74 96

dopma aTTecTanuu JK3aMEH 9K3aM€EH
4.2. Conepxanue pa3iejoB TUCHUTLIAHBI

1. TonauBHO-dHepreTuueckue pecypcbl. llens u 3amaum m3ydeHws AUCHUIUIMHBL. BBeneHwue.

OHepreTuka, sHeprocOepereHue. TormmMBHO-3HEpPreTHYECKUE pecypcesl. DHepreTuka,

sHeprocOepekenne. Poib SHEPreTHKH B )KU3HU U PA3BUTHU OOIIECTBA U YPOBHE €T0 IIUBUIIU3AIUH.
TommBHO-PHEpreTHYECKHE pecypchl. Bo300HOBIsIEMbIe W HEBO30OHOBIISIEMBIE YHEPTETUUYCCKUE
pecypcbl. Bropuunbie 3HEpropecypchbl, HCTOYHUKHU TMOCTYIUICHUS, TYTH UCIIOIB30BaHUA. Y CIOBHOE
toruBo. MupoBoe notpebienne TOP. Dueprermueckue pecypebl 3emiu. Kiaccuduxanus u
xapakTepucTtrka TornB. Hedtsnoe Tormmuo. [lpupoansiii ra3z. Yronab. CHHTETHYECKOE TOTUIMBO
2. Tloayuyenue, mpeoOpa3oBaHue M HCHOJb30BaHHMe JHepruu. Bunabl snepruu. [lomydenwue,
npeoOpa3oBaHUe U HCIOJB30BAHME SHEPTUU. DHEPrusi U ee BUAbL. 3aKOH COXPAHEHHUS SHEPrHuu.
OOmiasi  XapakTepUCTHKAa COBPEMEHHOIO HSHEPreTHYEeCKOro MpOU3BOACTBA. TpaaunvoHHAas
SHepreTHKa M ee XapakTepucTuka. OCHOBHBIE THUIIBI MEKTPOCTAHLIMA M HUX XapaKTEPUCTHKHU.
Herpanunuonnas sHEpreTuka u ee XxapakTepucTuka. J{pyrue BUibl HETPaAULIHOHHOW SHEPreTHKHU.
3. Slnepnasi >Heprusi. ®u3snyecKkne OCHOBbI HCIOJIb30BAHMS SIAEPHOI IHEPruM. DJIEMEHTHI
snepHoi ¢uszuku. CTpoeHrue aToMOB, saep. SnepHbie peakuun. PagunoakTuBHOCTB. Jlenenue saep.
DneMeHTbl HEHUTpoHHOU ¢u3uku. SnepHslid peaktop. PazsMHOXkeHHE HEHUTpOHOB. PeakTHMBHOCTH
TexHuueckre OCHOBBI MCHOJIb30BAHMS SACPHOM HHEpruu. TorumBHBIM 1MKA. Tormso.
TemoHocuTenn peakTopoB. 3aMeNIUTENN PeakTopoB. SaepHas sHepretuka. [IpoOnemsl pazButus
sHepreTuku. Cocrosinue siepHoil sHepretuku. Knaccudukamus saepHbIX peakTopoB. PeakTopsl ¢
BOJIOM NoJ1 AaBiieHueM. Kunsiue peakTopsl. YpaH-TpadUTOBBIE PEAKTOPBHI.

4. CoBpeMeHHbIe CIOCOOBLI MPeodpa3oBaHUsl PA3JIHYHBIX BHIOB JIHEPropecypcoB B
JIEKTPUYECKYK) H TeIUIOBYK JHepruio. OCHOBHBIE 3aKOHbl TEPMOJMHAMHUKHU. TeIIOBbIE
KOHJICHCAIIMOHHBIE IEKTPUYECKUE CTAHIIMU. TeIosIeKTpoeHTpaiu. ['a30TypOMHHbIE YCTaHOBKH.
[TaporazoBeie yCTaHOBKU. [ MapaBIMUecKHe HSIEKTPUUYECKUE CTAaHLUUU. [HIPOaKKyMyIHpYOIIne
ANIEKTPUYECKHE CTAHIIMU. ATOMHBIE SJIEKTPUUECKUE CTAHIMH. TeIIoBbIe KOTEIbHbIE

5. HoBble cnnoco0bl mpeo0pa3oBaHusi pa3iu4YHbIX BUI0B dHepropecypcoB. Pa3Butre oOmiecTBa
U HEOOXOJMMOCTh HOBBIX CHOCO00B mpeoOpa3oBaHHs PHEPruM. MarHUTOTHAPOANHAMUYECKOE
npeoOpa3oBaHUe SHEPruu. TepMOdNeKTpUYEeCKHe TeHepaTopbl. PaaMoW30TONHBIE UCTOYHHKHU
SHEPrUuu. DIEKTPOXUMHYECKHE METOJbl MpeoOpa3oBaHUsi JHEpruu. MeToasl mpeoOpazoBaHuUs
COJIHEUHOM 3HEPTUU B ANEKTPUUECKYIO U TEIUIOBYIO. BeTposHepreTnueckne yCTaHOBKH.

6. MupoBoii onbIT 3Heprocoepexxenusi. PerynupoBaHue sHeprocOepexeHus ¢ MOMOIIbIO 00IIUX
MepomnpHusaTHil. PerymupoBaHue 3HEProcOEpekeHus B MPOMBIIIICHHOCTH. VYnupasnenue
sHeprocOepe’keHHeM B CTPOUTENBCTBE. YIPaBICHHWE HHEProcOepekeHHeM Ha TPAHCIOPTE.
PerynupoBanue BHepeHUs BOZOOHOBIISEMBIX HCTOYHUKOB dHEPTUU. DHeprocoepexkennn B Poccun.
TpanulIMOHHBIE HAIpaBIEHUS PpA3BUTUSL DBJIEKTPOIHEPreTUKH. HeTpaauIIMOHHBIE TEXHOJOTHHU
MIPOU3BOJICTBA JJIEKTPOIHEPTHH. be3TOTUIMBHEIE U YHEprocOeperaroniue TEXHOJIOTHH TPOU3BOICTBA
anektpodneprun. OmnbIT  sHeprocOeperatomeit  monutuku B CIIA.  SnoHckuit  ombIT
sHeprocoOepexxenus. OnbIT NOBBIICHUS dHEprodddexkruBHOCTH B JlaHuH.




7. TenoBble Hacochbl. [IpuHimn padotel. [lapokoMIpeccHOHHBIN LUK TEIIOBOToO Hacoca. Pacuer
kodp¢unmenta mnpeobpazoBanus (Tpanchopmanuu) COP  rtemmoBoro Hacoc. PeanbHbiid
MIapOKOMIIPECCUOHHBIN LIUKJI TEIJIOBOIO HACOCA.

4.3. Jekuun
Ne Ha3panue TeMbl O0Bbem yacoB
n/n Ounasn 3aouHan
dopma dopma
1 Tema 1 TonmuBHO-IHEPTETHUECKUE PECYPCHI. 2 2
2 Tema 2 Ilonyyenue, npeobpa3oBaHUE U HCIONH30BAHIE DPHEPTHH. 2
3 Tema 3 Snepnas osHeprus. DuU3NUECKHE OCHOBHI HCIOIL30BAHMS 3
SITIEPHOM SHEPTHUH. 2
4 Tema 4 CoBpeMmeHHBIE CIIOCOOBI MPEOOPa30BaHUs PA3IUYHBIX BHIIOB 3
9HEPrOpPECYPCOB ANEKTPUUECKYIO U TEMJIOBYIO SHEPTHIO.
5 Tema 5 HoBble cmocoObl mNpeoOpa3oBaHUS Pa3IWYHBIX BUOB ) 5
9HEPropecypcoB.
6 Tema 6 MupoOBOii OITBIT SHEPrOcOEpEKEHUSI. 3
7 Tema 7 TennoBsie Hacockl. [TpuHIMn paGoTHI. 2 2
HTtoro: 17 8
4.4. TlpakTuyecKkue (ceMHHAPCKHUE) 3aHATHS
Ne Ha3zBanmue TeMbl Oo0bem yacoB
n/n Ounasn 3aouHnasn
dopma dopma
1 EJII/IHI/IIIBI HU3MCEPEHHNA BEIIUYNH, IPUMCHACMbBIX 1
B DHCProMarmmHOCTPOCHN N
2 3aKOHBI COXpaHEHHS U TIPEBPAICHUS SHEPTHU 1 .
3 TepMOaIEKTpUYECKHE YCTAHOBKU U TEpMONaphl 1
4 ®DorodddheKT u onpeneIeHre 3aBUCUMOCTH CHIIBI TOKa OT 1
WHTEHCUBHOCTH M3JTyUEHHS
5 ATOMHBIE SHEPTeTUYECKIE YCTAHOBKHA Ha TPAHCIIOPTE 1
6 [IpeobpazoBaHue SHEPTHH BETPA B AJIEKTPOIHEPTHUIO 1
7 PoTopHo-nopI1IHEBbIE ABUTATENN BaHKEIS 1
8 TepMoarHAMUKA TOIUIMBHBIX 3JIEMEHTOB 1 1
9 AKKyMyJInpOBaHHE TEIUIOBON SHEPIUH 1
10 Cucrembl yIIpaBJIeHUs] U KOHTPOJIS YHEPTOYCTaHOBOK 1
11 ANbTepHATHBHBIE MOTOPHBIE TOTIINBA 1
12 | MonepHu3zaiys TOIUTMBHOW anmapaTtyphl IPH MepexoJie Ha METaHOI 1 1
13 Tepmoxummueckast peresepanus TEIOThl 0TPa0OTABILUX Ia30B 1
14 Ocob6ennoctu TermoBoro pacdera JABC mpu pabore 1
Ha CMECEBBIX TOTUIMBAX
15 Onpeznenenrie TEIOTH CTOPaHUs TOIUIMBA 1 1
16 Cucrems!l tutanus JIBC razo0amioHHBIX aBTOMOOHIICH 1
17 Cucrems! tutanus JIBC aBToMoOMIeH Ha CKIKEHHOM Tase 1
Hroro: 17 4
4.5. JlaGopaTopHble padoThl
He npenycmorpeno
4.6. CamocTosiTe/ibHAsA pa0d0Ta CTY/ICHTOB
Ne Ha3zpanue TeMbl Bup CPC O0beM yacoB
n/n Ounas 3aouHan
dopma dopma
Pabora c
1 OHepreTuka,  dHeprocOepexeHue. TomnusHO- nHTepaTYpO 8 14
SHEPreTHYECKUE PECYPCHI.
2 Buapl sHeprum. mnomydeHuwe, npeoOpasoBaHHE H Pabora c 5 8 13
HCIOJI30BAHHUE DHEPTHH. JIMTEPATYpOHt




3 SAnepnas SHEprusl. dusnueckue OCHOBBI Pabora c 8 13
WCTOJIb30BAHMS SACPHON SHEPTUU. JIUTEPaTypOit
CoBpemMeHHBIC CIoCcOOBI npeoOpa3oBaHUs Pabora c
4 | pa3IMyHBIX BUJIOB SHEPropecypcoB B JIUTEPATYpOit 8 15
ANEKTPUUECKYIO U TEIJIOBYIO SHEPTHIO.
HoBbie cmocoObl  mpeoOpa3zoBaHusi  Pa3lIUYHBIX Pabora c
5 | BUIAOB DBHEPropecypcoB B  IJIEKTPUYECKYIO U JUTEPATypOit 8 11
TEMJIOBYIO SHEPTHIO.
Omnpenenenrie  OCHOBHBIX  TEPMOJUHAMUYECKUX | HHIUBHIYATbHOE
6 | MApaMeTpoB  TEpMOJMHAMUYECKHX MPOLIECCOB, 3aJaHne 18
pedepar. 18
7 | TennoBsie Hacockl. [IpuHIMI pabOTEHI. PaGora c . 8 12
JIUTEPATYpOt
Hroro: 74 96

4.7. KypcoBble padoTbl/mpoekThl. He npeaycMoTpeHO yueOHbIM IIaHOM.
5. O0pa3oBaTeibHbIE TEXHOJIOTHH
B nporuiecce 0OyueHus 1sl JOCTHXKEHUS! TUITAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS JAUCIMILIMHBI

UCTIOJIb3YIOTCS CIIeTyIoIIe 00pa3oBaTeNbHbIE TEXHOIOTUH:

® TpAJUIIMOHHBIC 06’I)${CHI/ITGJ'IBHO-I/IJ'IJ'II-OCTpaTI/IBHBIe TEXHOJIOTHHU, KOTOPLIC o0ecreynBaroT
JOCTYITHOCTh Y4eOHOro Marepuasia i OOJBITMHCTBA CTYJICHTOB, CHCTEMHOCTBH, OTPaOOTAHHOCTH
OpraHrU3alMOHHBIX (bOpM U IMPUBBIYHBIX MECTOJA0B, OTHOCUTCIIHLHO MAJIbIC 3aTpPaThl BPEMCHHU,

L I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHaSI TCXHOJIOTMUsA, B TOM YHMCJIC BU3yaIM3allys, CO3MaHUC
ANIEKTPOHHBIX y4eOHBIX MaTEPUAIIOB;

® JICIIOJIb30BAHUE AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB IPH MOJATOTOBKE K JICKIIHAM,
MIPAKTHYECKUM U JJa00PATOPHBIM 3aHATHSIM;

® TEXHOJIOTHSl TMpoONieMHOro OOy4eHHs, B TOM 4YHCJIE€ B paMKax pa3dopa MIpoOJeMHBIX
CUTYallui;

® TEXHOJIOTHS Pa3BUBAIOILET0 OOYYEeHHS, B TOM YHKCIIE IIOCTAaHOBKA U PEIIEHHE 33]a4 OT MEHee
CIIOKHBIX K 00JIee CII0KHBIM, Pa3BUBAIOIINX KOMIIETEHLIUH CTYACHTOB.

B pamkax nepednciieHHbIX TeXHOJOTH OCHOBHBIMH METOJIaMU O00ydeHHUs SIBIISIIOTCS: paboTa B

KOMaHZAC, CaMOCTOATCIIbHAas1 pa60Ta; HpO6J'IeMHOC o6yquHe.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHne JUCIUNINHBI:

a) OCHOBHAsI JIUTepaTypa:
1.  Cropueyc FO. B. OcHOBBI BTOPUYHOTO HCTIONB30BaHUA TerioTel B JIBC [DnexkrpoHHbII
pecypc]: yuebnoe nocodbue / 0. B. Cropueyc, B. II. JleBuyk, A. A. Jlanuneiyenko. - Jlyranck:
JII'Y um. B. [ansg, 2015. - 98 c.
2. Manas sHepreTuka [DIeKTpoHHBINH pecypc]: yueOHoe mocobue / JI. M. [ouenko [u ap.]. -
JIyranck: JII'Y um. B. dans, 2020. - 193 c.
3. Bempkun B. W. Bo3oOHoBisiemass »3Hepretuka M 3Heprocoepekenue: yueOHuk / B. .
Benvkun, fA. M. Illenokos, C. E. Illekneun; mox obmi. pen. mpod., A-pa TexH. Hayk B. U.
Benbkuna. - 2-e uzn., crep. - Mocksa: ®JIMHTA: U3a-Bo Ypan. yn-ta, 2022. - 312 c. - ISBN 978-
5-9765-4991-3 (DJIMHTA); ISBN 978-5-7996-3122-2 (M3m-Bo VYpan. yH-Ta). - Tekcr:
anekTpouubiid. - URL: https://znanium.com/catalog/product/1891493

0) 10MOJTHUTeIbHAS JTUTEepaTypa:
4.  Cubukun 1O. JI. AnprepHaTtuBHbIE HCTOUHUKH dHepruu [Tekcrt] : yueOHoe mocobue / FO. /1.
Cubukun, M. 1O. CubukuH. - 2-e u3f., crep. - Mocksa : UHOPA-M, 2023. - 246 c. - (Bsiciiee
oOpa3zoBanue. bakanaBpuar). - bubmumorp.: ¢. 246. - ISBN 978-5-16-017601-7 (print). - ISBN 978-
5-16-110146-9 (online) : 1500 p.
5. Kyssmun C. H.HerpaguuuoHHble HICTOUHUKY 3Hepruu. buosnepretuka [Tekcr] : ydeOGHOe
noco6ue / C. H. Ky3pmun, B. W. JIsmkos, YO. C. Ky3ssmuna. - Mocksa : UHOPA-M, 2021. - 128 c.
- (Beiciiee oOpazoBanue. bakanmaspuar). - bubmuorp.: c. 126-128. - ISBN 978-5-16-011314-2
(print). - ISBN 978-5-16-103490-3 (online) : 900 p.




6. Hembsnenko T. . D dheKkTHBHOCTH HCIONB30BaHUS BETPOYyCcTaHOBOK [Teker] / T. U.
Hevbsuenko // Bectauk Jlyranckoro rocymaapcTBeHHOTo yHuBepcuteTa um. B. lams. - 2016. - Ne
Ne2 . - C. 35-38.
7. VYnpenn CeeH. CosiHe4Hast SHEPTUs U IpYTHe albTEPHATHBHbIE HMCTOYHUKU SHepruu [Tekcr]
/ C. ¥Ynenn; nep. co mBena. H. H. Bykonosa. - Mocksa : 3uanue, 1980. - 88 c. - 25 xom.
8.  VYmanor C.H. Bo3oOHOBIsieMble HcTOUHUKU dHEpruu: yued. mocodbue / C.H. Ynmanos. - 3-¢
u3 ., nepepad. u mon. - HoBocubupck: U3n-so HI'TY, 2014. - 459 c. (Cepus «Yueonuku HI'TY»).
ISBN 978-5-7782-2467-4. - TexcrT: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/556622
9. TIlagmanko JI. II. AnpTepHaTUBHBIE SHEPrOHOCUTENN HA aBTOTpaHCHOpTe: 3()(HEKTUBHOCTH U
nepcrektuBsl / JI. T1. Tlaganko, @. ®@. Meanos. B. . Ky3smeHnok; non Hayd. pea. A. E. Jlalineko;
Han. akan. nayk benapycu, MH-T sxoHOMUKH. - MuHck: benapyckast HaByka, 2017. - 263, [1] c. -
ISBN 978-985-08-2094-5. - Tekcer: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1067313
10. bapanoB H.H., Herpaguunonnsie BO30OHOBIsIEMbIE MCTOYHUKHA W METOJBI TIPe0Opa3oBaHuUs
ux sHeprun / bapanos H.H. - M.: Uznarensckuit mom MOU, 2017. - ISBN 978-5-383-01184-3 -
Tekcr: anektponusid  //  DOBC "KoHncynprant  cryaeHta': [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011843.html
11. Anxaco A.b., Bo3oOHOBIsIeMble UCTOYHUKH PHEPruu: ydeOHoe mocobue / AnxacoB A.b. -
M.: Uznarensckuii jom MDU, 2016. - ISBN 978-5-383-01165-2 - Tekct: anekrponHsiid // DbC
"KoHcynbTaHT cTyneHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011652.html
12. AradonoB A.H., CaiimanoB B.O., I'ymp B.H. KomOumHMpOBaHHBIE 3HEProycTaHOBKH
00bexToB Masioi sHepreTuku. — M.: 3n-Bo CIIOI'TIY, 2005. — 262 c.
13. Vokep I'. Mammnsl, padotaromiue o mukiny Ctupmunra [Tekct] / I'. Yokep; nep. ¢ anri. b.
B. Cyryruna. - Mocksa : Dneprus, 1978. - 152 c. - ISBN B nep. : 85 k.
14. IlloxotoB H. K. OcHOBBI TepMOAMHAMUYECKON ONITUMHU3AIMHA TPAHCIIOPTHBIX au3enen [ TekcT]
: moHorpadus / H. K. [llokoToB. - XapbkoB : Buma mkosa, 1980. - 120 c. : wi. - 1 p. 60 k.
15. JIBurarenu BHyTpeHHero cropanus. B 3 ku. Ku. 1. Teopus paboumx mpomeccoB [Tekcr] :
yueOnuk / [B. H. Jlykanun, K. A. Mopo3zos, A. C. Xauusn u ap.]| ; nox pen. B. H. Jlykanuna. -
Mocksa : Beicmas mkosa, 1995. - 368 c. - ISBN 5-06-003298-1. - ISBN 5-06-003295-7 (B mep.) :
14 rpH. 34 k.
16. DneproskoHomuveckas 3(ppekTHBHOCTh yrrim3anuu TermioTel/ A. H. Tepmynu, A. IL
Humuxk // ITpoMblniieHHas: TEIIOTEXHUKA: MeXTyHapOIHbIN HayYHO-TIPUKIaaHON KypHail. - 2009.
- Tom 31, N 2. - C. 82-86.
17. be3szybnesa, M. M. HerpaaumonHast 1 BO30OHOBIIsIEMasi SHEPTeTHUKA : KOHCIICKT JICKIUHA IS
oOydJaromuxcsi 1O  HampaBjieHHi0 1oArotoBku  35.04.06  «ArpouMHXEeHepus», poduIIb
«OHepreTuUecKuii MEHEeHKMEHT M WHXUHHPUHT 3Heprocucrtem» / M. M. bessybuesa, B. C.
Bonkos. - Cankr-IletepOypr : CIIOI'AY, 2016. - 127 c. - Tekcr : snextpoHHbId. - URL:
https://znanium.com/catalog/product/1901998 (nara obpamenus: 29.01.2024).

B) MeTOAMYeCKHE YKA3aAHUA!
1. Meroauyeckue yka3zaHusi K MIPAKTHUECKUM 3aHATHUSM IO KypCy «ANbTEpHATUBHBIE HCTOYHUKH
SHEpPrum» sl CTYACHTOB HampabiieHus noarotoBku 13.03.03 «DHepreTuueckoe HalpaBiICHUE
crenuanbHOoCcTH  J[BUrarenu  BHYTpPEHHEro  cropanusi  [DnekTpoHHblii  pecypc]/Cocr.:
A.A.Jlanuneiuenxko. - Jlyranck, M3n-so JIyr yn-ta um.B.Jlans, 2018.- 59 c.
2. Meroauueckue ykazaHUS K JaOOPATOPHBIM 3aHATHSAM MO TUCIHUILUIMHE «AJbTEpHATHUBHBIC
VCTOYHUKH SHEPTUM» JJIS CTYAEHTOB, 00yJaroLIUXcsl MO HampasiieHHio noarotoBku 13.03.03 —
DHepreTuyeckoe MAaIIMHOCTPOEHHE Marucrepckass Iporpamma “JIBUrateas BHYTPEHHETrO
cropanus’[DnexTpoHHbiii pecypc]/ Coct.:  A.A.Jlanuneituenko. — Jlyranck: usn-so JIHY
um. B. Hans, 2018. — 63 c.
3. Meroauueckue yKazaHusd K WHIUBUOYAIbHBIM 3aJaHUAM TO JUCHUIUIMHE «Mamnas
SHEpreTuka» (g  CTYAEHTOB, OOY4YalOUIMXCS IO  HAaNpaBleHUI0 «DHEpreTuyeckoe
MalIMHOCTpOeHuey, crnenuanbHocTh  13.03.03.  «/lBurarenu BHYTPEHHErO  CTOpaHM»)
[OnexTponHsli pecype]/ Coct.: A. A. lanuneiuenko - Jlyranck: U3a-so JIHY um.B.[Jans, 2019.
- 39c.
4. Metoauueckue ykKa3aHHs K CaMOCTOSITENbHOM paboTe MO AUCIUILIUHE ‘‘AJNbTEpHATUBHBIC



HUCTOYHUKH DBHEPrUM” JUIsl CTYAECHTOB HampasieHus noAarotoBku 13.03.03.«OHeprernueckoe
MAIIMHOCTPOCHHE» CIECUUATBHOCTH  «J[BUraTtenm BHYTPEHHETrOo  CropaHus» [DJICKTPOHHBIH
pecypc]/Cocr.: A.A. Janwmieituenxko - Jlyranck, M3a-so JIHY um.B. dans, 2018.- 19 c.

r) UHTepHeT-pecypcenl:

MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit @eneparuu — http://munoOpaayku.pd/

denepanbHas ciry)k0a 1Mo Haa30py B cepe oopaszoBanus u Hayku — http://obrnadzor.gov.ru/

MunucrepctBo  oOpazoBanus u  Hayku Jlyranckoi Hapogmoit PecmyOnmkum ——
https://minobr.su

Haponusrit coBet JIyranckoi Hapoanoii Pecriyomuku — https://nsinr.su

[Mopran depepanbHbIX TOCYIAPCTBCHHBIX 00Opa30BaTEIbHBIX CTAHAAPTOB  BBICIIETO
obpazoBanus — http://fgosvo.ru

denepanbublii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

WNudopmanronnas cucrtema «EanHOe OKHO JIocTyna K 0Opa3oBaTelIbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB — http://fcior.edu.ru/

DneKTpOHHbIE OMOIUOTEYHBIE CUCTEMBI U PECYPCHI

DneKTpOHHO-O0MOINOTEUHAs cucreMma «KoHcynbTaHT-CTyAEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MOMMoTeuHas cucrema «StudMed.ruy» —https://www.studmed.ru

NudopmanmonHslil pecypc On0amoTexkn o6pa3oBaTeIbHON OpraHUu3auu

Hayunas 6ubnuorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepuajibHO-TeXHUYECKOe olecredeHne AU CIUNIHHbI

JlexIMOHHBIE 3aHATHS MPOBOATCS B aKaIEMUUECKHUX ayJAUTOPHUSIX.

OcBoeHME AWCIUIUIMHBI TPEAINoaraeT HWCIOJb30BaHUE aKaJIeMHUYECKUX ayJAUTOPHH,
COOTBETCTBYIOIIUX JIEHCTBYIOIIUM CAHUTAPHBIM U IIPOTHUBOMOKAPHBIM IIPaBHJIaM U HOPMaM.

[IpakTnyeckue 3aHATHUS: MPOBOJATCS C UCHOJIB30BAaHUMEM pa3aTOYHOTO Marepuana,
HarJIgHBIX TMOCOOMM, JI€MOHCTPAIMOHHBIX IUIaKaToB. [Ipoudee: KOMIUIEKT AJIEKTPOHHBIX
pa3naTOYHBIX MaTEpPUATIOB BBIJACTCA CTYACHTaM B dJeKkTpoHHOU (opme. Jlabopatopus JIBC,
OCHAIICHHAs CIeluaIu3upoBaHHbIMU jabopaTopHbiMu cTeHAamu (Ctenn «Bcerun» ¢ JIBC,
creuapl ¢ qusensmu SJ2, 6UH12/14, 1412/14, 514, crenn CATA, crean «Motorpal», ctenn ¢ JIBC
4YH8,5/11 ¢ Bo1HOBBIM OOMEHHUKOM JNaBJEHM, HarjsgaHoe nmocodue asurareiab TB3-117 u CIIIT,
naboparopuble cTeHnbl 1, 2, 3, 4 1O TEIIOTEXHUKE, J1a0OPaTOPHOE KOHTPOIBHO-U3MEPUTEIBHOE
o0opynoBaHUe, HATJISJHBIE TOCOOMS), IJIAKATBl CO CXEMaMH JIa0OpaTOPHBIX padOT, MIAOIOHBI
OTYETOB IO paboTaM.

[Ipouee: pabouee MecTo MpenojaBaTeisi, OCHAUICHHOE KOMIBIOTEPOM C JOCTYIIOM B
WNuTepHer (KOMILIEKT JJIEKTPOHHBIX pPAa3JaTOUYHBIX MAaTE€pHallOB BBIJAETCS CTyACHTaM B
ANIEKTPOHHOU (hopme).

[IporpamMmmHoe obecrieueHue:

DOyHKIIMOHAIBEHOE becmratHoe mporpaMMHaoe
Ha3HayYeHNE obecrieuenne Cebxn
. . . https://www.libreoffice.org/
Oducnbiit naker Libre Office 6.3.1 hittps.//ru.wikipedia.org/wiki/L ibreOffice

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

OrnepalioHHas cucreMa UBUNTU 19.04

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

[TouToBBIi KIHEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird
daiti-meHeKep Far Manager http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/



http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

GIMP (GNU

| ) Image
Manipulation Program)

I'paduueckuii penakrop

Penaxktop PDF PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuorieriep VLC http://www.videolan.org/vic/

8. ®oH/1 OLIEHOYHBIX CPeCTB /sl IPOBEJAeHUs TeKYIero KOHTPOJISI M POMeKyTOYHOMI
aTrTecTaluHy M0 JUCHMILUIUHE (MOLYJII0)
IHacnopt
OLICHOYHBIX CPEJCTB M0 Y4eOHOMH JHCIUILINHE
«AJ'II)TepHaTI/IBHI)Ie HUCTOYHHUKU DHECPIrUuun»
Ornucanue ypoBHEH ChOPMUPOBAHHOCTH U KPUTEPHUEB OIICHUBAHUS KOMIIETCHIIMI Ha dTarax ux
(hopMUpOBaHUS B X0JI€ U3YUCHUS JUCITUTUTUHBI

Iran Kox

KOMIIETCHIIMHN

YpoBHn Kpurepun
¢)OpMHPOBAHHOCTH OLICHUBAHHUS KOMIIeTCHIIMHT
KOMIIeTeHIIUH

[IK-1. Cnocoben
K
KOHCTPYKTOPCKOM
JNCATEIPHOCTH B
obOactu
JHEPreTHIECKOTO
MaITUHOCTPOCHUS

Basosbilii 3HATh  YCTPOMCTBO,  CIIOCOOBI

Hanbosiee  d(PPEKTUBHOTO  WMCIOJB30BAHUS U
npeoOpa3oBaHus  TEIUIOBOH, AIEKTPUIECKOM,
MEXaHHYIECKOMH, AIEKTPOXUMHUYECKOH,
TEPMOSIIEPHON, BOJHOBOM M Jp. BUAOB SHEPIHH.
[IpaBuna XpaHECHHS " TJIAHUPOBAHUS
WCIIOJIb30BAHUS JHEPrOHOCUTENeH. 3akoHBI 00
OXpaHe MPHUPOJBI U OKpyxaromei cpene. [IpaBuia
00CTyXUBaHUSI U PEMOHTA YHEPIeTUYECKUX MAIINH
u YCTPOMCTB. OcCHOBBI yIpaBICHUS
SHEPrOCUCTEMAaMHU.

n IIPHUHIMIIBI

HavaabHbIi

IoBbImeHHbII yMeThb  pa3palarbiBaTh  MEPOIPHSITUS IO

HCIOJIb30BAHUIO UMEIOLIUXCS YHEPTOUCTOUHUKOB
B JBC. [InanupoBars CcO3JaHue
KOMOMHUPOBAHHBIX B3aMMOCBSI3aHHBIX
JHEpreTUYeckux  cucreM.  [IporosupoBartb
UCIIPABHOCTh MaIIiH u MEXaHHU3MOB
SHEPTrOCHAOXKEHUS, UX  pecypc  paboOTHI.
[InanupoBatb  paboTy SHEPreTUYECKUX
KOMILJIEKCOB, HaXOJUTh BO3MOYKHOCTHU
UCIOJIb30BaHUSI BO300HOBIISIEMBIX HCTOYHUKOB
SHEPTHUHU.

OCHOBHOM

Beicoknii BJIaJ€Thb HaBbIKaMMU HCIIOJIB30BaHUsA HMCKOINUXCA

sHeprouctoyHnkoB B JIBC u B okpyxaroiiei cpene
c LEbI0 JOCTHKECHUS IIPOrPECCUBHBIX
SKOHOMHYECKMX M OKOJIOTMYECKUX IOKa3aTeseun
YCTAHOBOK B YCJIOBHSIX OTPAaHUYCHHUM.

3aKJII04YnTe NI
bHBI

IlepeyeHp KoOMIETEHLUH (2I€MEHTOB KOMIETEHIM), (GOpMHpYEeMBIX B pe3ylbTaTe
OCBOEHMSI Y4eOHOM TUCIMIUIMHBI (MOYIIs) WM IPAKTHKH

®opmynupos | MHauKaTOphl
Kon PMYJHp : P N OTamsl
Ka JTOCTHXKEHU I
KOHTPOJIHU dbopmupo
No enoji | KOHTPOIHpYE | KOMMETEHIHHI (o | KonTponupyembie paszaensl A
nm| PY MOH peanuzyemMon (Tembl) yueOHOM TUCITUTIIMHBI
KOMIIETEH (cemecTtp
KOMIIETEHIU | TUCITUILINHE
005051 u U3Y4EHUS)
IK-1 Crnocoben k| TIK-1.1. 3naer | Tema 1 TonnuBHO-
1. KOHCTPYKTOpP | HOPMATHUBHYIO DHEPTeTHYECKUE PECYPCHI 7
CKOIt 0azy, yctpoiictBo | Tema 2 [Monyuenwue,



http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

JACATCIBHOCT n

U B 00J1aCcTH

sHeprerudec | npogeccuoHansH | Tema 3 SlmepHas sHeprus.
KOTO O JIeATENbHOCTH, | Dusnueckue OCHOBBI
MAIIUHOCTPO | MPOBOAMUT UCIIOJIb30BAHUS s JIepHOM
eHUs MOMCKOBBIE SHEPTrUu
uccienoBanus 1o | Tema 4 CoBpemeHnHbIe
CO3JJaHHIO0 UX | cr10coObl npeoOpazoBaHus
MEPCICKTUBHBIX Pa3JIMYHBIX BUI0OB
CXEM. SHEPTrOPECYPCOB B
NIEKTPUUECKYI0 U TEIUIOBYIO
HSHEPTUIO
Tema 5 HoBbeie cnocoOsbr
npeoOpa3oBaHusl  Pa3IMYHBIX
BHJIOB SHEPTOPECYPCOB.
Tema 6 MupoBoii  OHBIT
HEPrOCOEPEIKECHMUS.

paboTel 0OBEKTOB

MMPUHIMIIBI

npeoOpazoBaHue
WCTI0JIb30BaHUE YHEPTHH

u

Tema 7 TerioBble HACOCHI

Ilokazarenu u KPUTCPHUH OICHHUBAHW KOMHGTGHHHﬁ, OIIMCAaHUC IIKaJI OIICHUBaHUA

Ne Kon WNuukatopel [Iepeuenn manupyeMbix [Kontpony HanmenoBanue
I/ | KOHTPO | JOCTHXKECHUU pe3yNnbTaToB pyeMble | OLIEHOYHOIO
JUpyeM | KOMITETeHIIUH (T TEMBI CpeacTBa
ot peanuzyemMon yaeOHOI
KOMIET | TUCIMIUINHE) T CITATLITN
SHITUU HBI
1. IK-1 IK-1.1. 3HATh: YCTPOWCTBO, criocoOwl U | Tema 1, | mpakTuueckas
3Haer TIPUHITATIBI Haubosiee | Tema 2, | pabora,
HOPMaTUBHY s dextuBHOrO wWcmonp3oBaHus | Tema 3, | mabopaTopHas
10 0a3y, U mpeoOpazoBaHus TemioBoi, | Tema 4, | paboTa,
YCTPOMCTBO U AJIEKTPUYECKOM, MeXaHn4deckol, | Tema S, | KOHTpOJIbHAS
TIPUHITUTIBI 3JIEKTPOXUMHYECKOH, Tema 6, | pabora,
paboTsl TEPMOSIICPHOM, BoJHOBOM U Ap. | Tema 7 | pedepar, Tect
00BEKTOB BUI0oB  osHepruu.  IlpaBuna
npodeccruona XpaHEHUsI ¥  IUIaHUPOBAHUSA
JBHOM UCIIOJIb30BAHUS
JeSITeNbHOCT SHeproHocuteseld. 3akoHbl 00
U, TPOBOJUT oXpaHe MPUPOJIbI u
MOMCKOBBIE okpyxarmei cpexne. IlpaBuna
UCCIIEIOBAaHU oOCIyXUBaHUS H  PEMOHTA
s o SHEPreTUYeCKUX  MalluH U
CO3JIaHUI0 HX YCTPOMCTB. OcHOBBI
NEPCIIEKTUBH YIPaBICHUS SHEPTrOCUCTEMAMH.
BIX CXEM. YMETh: pa3pabaThIBaTh
MEpPOTIPHUATHS o
UCIIOJIb30BAHUIO  MMEIOLIUXCA
sHeproucrouynnkoB B JIBC.
[TnanupoBaTh CO3/1aHHE
KOMOMHHUPOBAHHBIX
B3aMMOCBSI3aHHBIX
SHEPTreTUYECKHUX CHUCTEM.
[Iporuo3upoBath UCHPaBHOCTh
MaIIiH u MEXaHU3MOB
SHeprocHaOXeHus, HX pecypc
pabotsl. IlnanupoBath paboty
SHEPreTHUUYECKUX  KOMIUIEKCOB,
HAXOJHUTh BO3MO>KHOCTHU




HCITOJIb30BaHMUS
BO300HOB/ISIEMBIX HMCTOYHHKOB
SHEPTHUH.

BJIA/IeTh HaBBIKAMU:
HCITOJIb30BaHMS HAMEFOIIMXCS
sHeprouctoyHnkoB B JIBC u B
OKpYXXaIel cpeae ¢ IeNbio
JTOCTH)KCHUSI  IPOTPECCUBHBIX

SKOHOMHUYECKUX u
JKOJIOTHYECKHX  IOKa3aTreneu
YCTaHOBOK B YCIOBHUSIX
OTPAHUYEHU.

OHGHO‘-IHBIG CpeacTBa 1o JUCHUIIIINHE ((AJ'II)TepHaTI/IBHBIG HUCTOYHHUKU SHECPIrUum»

Bompocsl npu 3ammuTe nmpaktuueckux padot (0a3oBbIi ypOBEHb)
Uto Ha3bIBAETCS KHHETUYECKOU SHEPTUECH?
Uro Ha3pIBaeTCS MOTEHIIMAIBHOM dHEPTHei?
HazoBure cnioco0bl nepegaun Teria.
Urto Ha3pIBaETCS KOHBEKTHBHBIM TEIIOOOMEHOM ?
JaiiTe onpeneneHne TEIOEMKOCTH.
Uto Ha3bIBaeTCA SHEPrUe?
Uto noHMMaeTcs moJ 3aKOHOM COXPaHEHHS SHEPTUH?
Kakwue Bbl 3HaeTe BUAbI SHEprun?
[IpuBeauTe mpuMepsl epexoa 0JJHOTO BUJAa SHEPTUU B APYrOM.
0. YUto moHmMaeTcs 1o BHYTPEHHEH dHEPTHUEH?
1. Kakoil mpuHIAI UCTIOIB3YETCs B pab0TE TEPMOIIEKTPHUIECKOTO TIpeoOpazoBaTes?
12. Ha3zoBuUTE OCHOBHBIC TUITBI TEpPMOTIAp?
13. KakoBbI ux paboune nuarna3oHbl Temneparyp?
14. Kak paboTaet TepMOIJICKTPUUECKHUI SIACPHBIN peakTop?
15. Yto cnepkuBaeT mpuMeHEHUE TepMOIIpeoOpa3zoBareseii?
16. KakoBbI mpenMyIiiecTBa CIOIb30BAHUS COTHEUHOM SHEeprun?
17. HazoBute criocoObl HCIOIb30BaHUS COTHEYHOU SHEPTUu?
18. Kakum 00pa3oM MOKHO MpeoOpa3oBaTh COTHEUHYIO SHEPTUIO B 3JIEKTPUUYECKYIO?
19. Ha ocHOBe Kak1X METaJJIOB BBITIOJIHAIOTCA (DOTOIIEMEHTHI?
20. UTo caep’uBaeT MIMPOKOE MPUMEHEHUE COTHEYHOU SHEPTeTHKU ?
21. Kakoii peakTop Ha3bIBa€TCS F€TEPOTreHHBIM ?
22. Kakoit peakTop Ha3bIBae€TCs TOMOTE€HHBIM?
23. Kakue BeliecTBa HCIOIb3YIOT B KAUECTBE 3aMEUIUTEIS SIIEPHON peakiuu?
24. Yto Ha3bIBaeTCs aKTUBHOM 30HOM peakTopa?
25. Uto Ha3pIBaeTCsi OMOIOTMUYECKOH 3aIUTOi peakropa?
26. HazoBuTe equHUIBI U3MEPEHUS PAAHMOAKTUBHOCTH.
27. YTo Ha3pIBaeTCs MEPUOJIOM Moaypacmaga’?
28. Uto nmoHMMaeTCs Mo 10301 n3mydeHus?
29. B xakux eIuHUIaX U3MEPAETCsS MOIHOCTH JO3bI?7
30. YUto Ha3BIBAETCS DKCIO3ULIMOHHON 1030117
31. IIpu kakoit ckopocTu BeTpa focturaercs Hanobonsmmid KI1/1 BerpoycranoBku?
32. [lepeuricnuTe OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTBI BETPOYCTAaHOBKH.
33. Uto Ha3bIBaeTCs BUHAPO3HBIM MEXaHU3MOM?
34. Kakue cymiecTBy0 crioco0bl OpHEHTAIMU BETpOKoJeca Ha BeTep?
35. Kaky1o posib UTparoT akKyMyJIsITOpHbIE OaTapen, BXOASIIUE B COCTaB BeTporeHepatopa?
36. K kakoMy KJ1accy OTHOCUTCSI pOTOPHO-TIOPIIHEBOW ABUTATENh?
37. KakoB mpuHIHUIT AeicTBUs ABUTaTenst Bankens?
38. [lepeuncnute OCHOBHBIE KOHCTPYKTUBHBIE 31eMeHThI PI1/L.
39. HazoBute npeumymecrsa PIT/I.
40. Kakue He1oCTaTKU CAEPKUBAIOT MKpokoe mpuMeHenue PIT/(?

RBRBOoOoNoOR~LONE




41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,

55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.

66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

KakoB nmpuHIun paboThl TOJIMBHOTO 3JeMEHTa?

B uem oTanuMe TOMIMBHOTO 3JIEMEHTA OT NIEKTPUUECKOTO aKKyMYJIsg-Topa?

Kakux 3nauennii qocruraet KIIJ[ TormuBHOTO 311€MeHTa?

Kakune npo6aembl cIepKUBAOT MPUMEHEHHE TOIUIMBHBIX JIEMEHTOB?

HazoBure TOMIMBA U OKUCIUTENN, KOTOPbIE MOTYT IPUMEHSTHCS B TOIUIMBHBIX JJIEMEHTAX.
. UTo Ha3bIBaeTCS TEIUIOBBIM aKKyMYJIHPOBAHUEM?

Ha3zoBute ciocoObl akKyMyJIHPOBaHUS TETJIOBOM SHEPTUH.

Yro HazpiBaeTcs (ha3o0BBIM Mepexo1om?

JlaiiTe onpeneneHue TEpMOXUMUYECKOTO aKKyMYJIUPOBaHUS.

Uto npeacTaBistoT cO00M aKKyMYJISITOPBI CKATOTO BO3/ayXa?

KakoBo Ha3HauyeHME NEKTPOTOPMO3HON YCTaHOBKHU?

HazoBute 0cHOBHBIE TapaMeTpbl SHEPrETUUECKON YCTAHOBKH, MOJIEXKAILNE KOHTPOJIIO.
Jlj1g 4ero ocyecTBIIsIETCS peKynepanus 3Heprun?

HazoBure npubopsl, Npy MOMOIIM KOTOPBIX KOHTPOJIMPYIOTCS TEMIEPATyphl, JaBICHUS U
pacxopl Ipu paboTe SHEPreTUYECKON YCTaHOBKH.

Urto co0oif mpencTaBiIsoT Ta30aHaIn3aTopbl?

UTto Ha3bpIBaeTCs aJbTePHATUBHBIMU TOIUIMBAMU?

HazoBute Bubl albTEepHATUBHBIX TOTLIUB.

UTo Ha3pIBaeTCsl CHHTETUYECKUMH YIJIEBOIOPOAAMU?

UTo mpencTaBistoT co00M 3aMEHUTENH TU3EIHHOTO TOTIINBA?

Ha ocHoBanumM NaHHBIX TAaOIUIl MPOBEIUTE CPABHUTEIBHYIO OLIEHKY CBOMCTB METaHOJIa C
TpPaJIUIIMOHHBIMU TOILJIMBAMH.

UTto caepKUBaeT MUPOKOE MPUMEHEHHE aTbTEPHATUBHBIX TOTLIIUB?

Uewm onpeniensieTcsi MOBBIICHHBI HHTEPEC K METAHOITY?

HazoBure criocoOb! mprMeHeHUsI METaHOoJIa B KaueCTBE TOILJIUBA.

KakoBsl npenmyiiiecTBa NpUMEHEHHS MeTaHoa?

B uem 3axirouaeTcss MOAEpHM3alUs TOIUIMBHOW CHUCTEMBI JBUTATENs IPHU IEPEBOJE Ha
MeTaHoJ?

Kakne HegocTaTku MeTaHoJa CAEPKUBAIOT €r0 MPUMEHEHUE?

UTo Ha3bIBAETCS TEPMOXUMHUUYECKON pereHepalel TermiIoThl 0TpabOTaBIINX ra30B?

Uto Ha3bIBaeTCAd KOHBEPCUEH METaHOJa, KAKOBA €€ 11eJIb?

HazoBure nmpenmyinecTsa U HEJOCTATKU NPUMEHEHMsI CUCTEMbl KOHBEPCHHM METaHOJIA Ha
aBTomMoOmie?

UYro npexacTaBiAoT co00i cucTeMa KOHBEpPCUU MeTaHoa?

Kakue TpyTHOCTH cIEpKUBAIOT IPUMEHEHNE KOHBEPCUH METAHOJIa Ha TpaHCIOpTE?
YT0 NOHMMAETCS MOl CMECEBBIMU TOIIJIUBAMU ?

HazoBuTe OCHOBHBIE XapaKTEPUCTUKN CMECEBBIX TOIUINB.

UYTo Ha3bIBAETCs 2JIEMEHTAPHBIM COCTaBOM TOIIJIUBA?

Jlaiite onpeesieHne Kaxymencs MOJEKYIIPHON MacChl CMECEBOT0 TOILIUBA.

Yro npeacTaBisoT cO00M ra30KUIKOCTHbIE TOILINBA?

UYrto Ha3pIBaeTCs HU3LIEH TEIUIOTON CrOpaHus TOIUIMBA?

Ha3zoBute ciocoObl pacyeTHOrO ONpeeIeHus TeIMI0Thl CrOPaHUs TOIUIUB.

YTto Ha3pIBaeTCs TEIUIOTOM CropaHus TOIUIMBOBO3IYIIHOW cMecu?

JlaiiTe onpenesieHne yriiepoHOro Ynucia.

Yro moHMMaeTCs MoJ1 TEOPETUUYECKH HEOOXOIMMBIM KOJIMYECTBOM BO3/TyXa?

KaxoBbI mpenMyIiecTBa U HEAOCTATKH MEPEBOIA TPAHCIIOPTA HA ra30BOE TOIIIMBO?
OxapakTepu3yiTe AETOHAIIMOHHBIE CBOWCTBA IPUPOIHOTO rasa.

Ilepeuncnure 0CHOBHBIE 271€MEHTHI ccTeMbl uTanus CIIT™?

Onumute paboty cucremsl nutanus Ha CIIT.

UYro npeacTaBisoT cO00H peayKTOp HU3KOTO AaBIeHUSA?

Kakwue razpl Ha3pIBarOTCS CKUKEHHBIMU ?

Oxapaxkrepusyiite aeToHalMoHHble cBolictBa CHI'.

Ilepeuncnure 0CHOBHBIE 371€MEHTHI ccTeMbl uTanus CHI™?

Onuiute paboty cucremsl nutanus Ha CHI'.

UYro npenacTaBisoT coboit 6amnon ans xpanenuss CHI™?



Kpurepun u mkana olieHUBaHUs [0 OLICHOYHOMY CPEJICTBY IpaKkTUyeckas padora

[IIxana oueHUBaHUS .
Kpurepuii onenuBanus
(uHTEpBaN OAIIOB)

[IpakTndeckass paboTa BBIMOJIHEHA HA BBICOKOM YpOBHE (HM3MepeHwus,
5 pacdeTsl, OQOpPMIICHHE, MPEACTaBICHHE HWTOTOBOIO MaTepuana JIaHbl
TEXHUYECKH TmpaBmwibHO Ha 75-100 %, COOTBETCTBYIOT MpPaBHIBHOMY
pemrernto Ha 90-100 % Bormpocos/3amay)

[IpakTnueckass paOoTa BBINOJHEHA HA CpEAHEM YpOBHE (M3MeEpeHHs,
4 pacuerbl, oQopMIIeHHE, NPEACTABICHHE WTOTOBOTO MaTepHuaia JaHbl
TEXHUYECKH TMpaBwibHO Ha 50-75 %, COOTBETCTBYIOT MPAaBHIBHOMY
pemenuio Ha 75-89 % Bompocos/3amay)

[MpakTndeckas paboTa BBIMOJIHCHA HAa HHU3KOM YypOBHE (M3MeEpeHWUS,
3 pacuerbl, oQopMIIeHHE, NPEACTABICHHE WTOTOBOTO MaTepHhaia J[aHbI
TeXHU4eCKu mpaBmwibHO 40-50 %, COOTBETCTBYIOT MPABUILHOMY PEIICHUIO
Ha 50-74 % BompocoB/3a1ay)

[IpakTuueckass paboTa BBITIOJHEHA HA HEYJOBJICTBOPUTEIHHOM YPOBHE
2 (u3mepenwst, pacueTsl, 0popMIICHHE, IPEACTABICHHE HTOTOBOTO MaTepraa
JaHbl TEXHUYCCKU HEIIPABUIIBHO, COOTBETCTBYIOT IMPABUJIBHOMY PCIICHUIO
MeHee yeM Ha 50 %)

I[I/laFHOCTI/I‘IeCKOC KOHTPOJILHOEC TECTUPOBAHUE:
KoMImexT TecToBBIX SallaHI/If/'I, MO3BOJIAIOMIUX OCYIICCTBUTH OLICHKY KOMIICTCHIINN

[K-1. Crniocoben K | [IK-1.1. 3naer HOpMaTHBHYIO 0a3y, YCTPOMCTBO M MPUHIMIIBI
KOHCTPYKTOPCKOM JESATENHHOCTH | pablOTBI  O0BEKTOB  MPOECCHOHATHHOW  NEATEITLHOCTH,
B o0lacTd  SHEPreTUYECKOro | MPOBOJUT TOMCKOBBIE HCCIEAOBAHUSA [0 CO3JaHUI0 HX
MalIMHOCTPOEHUS NEPCIEKTUBHBIX CXEM.

obOpazoBatenbHOM porpammsel 13.03.03 DHepreTrueckoe MaMHOCTPOCHUE, TPOGHITh «JIBUTaTEH
BHYTPEHHETO CrOPaHUsD AUCHUIUINHA « AJIbTepHATUBHBIE UCTOYHUKU SHEPTUU»
BAPUAHT 1
3amanue ¢ BLIOOPOM OTBETA
0a30BbIl YPOBEHB
Samanue 1.
IIpouumatime mexcm, 6vlbepume 8ce NPAUIbHbBIE BAPUAHMBL OMEEmMda U 3anuwiume apeymeHmul,
000CHOBbIBAIOWUE BbIOOD OMBEMA
CriocoObl mONTy4eHUs], Mepefayd U HCIOJIb30BAHUSI DHEPTHU, KOTOPbIE PACIpPOCTPAHEHbI HE TaK
IIUPOKO, KaK TPAAMIMOHHBIC, OJHAKO MPEACTABJISAIOT MHTEPEC M3-3a BBIFOJHOCTH UX
WCIOJIb30BAaHUS U, KaK MPaBUJIO, HU3KOM PUCKE IPUYMHEHHS Bpea OKPYKalolel cpene.

1) BeTpo3HEpreTHKa.

2) TpO30Basi SHEPreTHKA.

3) cosiHeuHast SHEPreTUKA.

4) BOOpO/IHAS SHEPTETHKA.

5) reotepmaibHas SHEPreTHKA.

Ortser: 12345
O6ocHOBaHUE: CYIIECTBYIOT BCE BUBI SHEPTETHK 1-5

3anaHue ¢ BBIOOPOM OTBETA
0a30BbIif YpOBEHb

3amanue 2.
Ipouumaiime mexcm, evlbepume 8ce NPABUIbHBIE APUAHMbBL OMEEMA U 3ANUULUME APSYMEHMBbL,
obocHogvIBAIOWUE 8bIO0D OMEEema
K ycTpoiictBam ais mpeoOpa3oBaHusi KHHETHYECKOM SHEPTUU BETPOBOTO MOTOKA B MEXAaHUYECKYIO
SHEPTHI0 BPAIICHUS POTOPa C MOCICIYIOUIMM €€ MPeoOpa3oBaHUEM B AJICKTPHUECKYIO SHEPTHIO
OTHOCHT..




1) yrpaBnsieMblii TEpMOSACPHBIH CHHTE3
2) reoTepMaibHas SHEPreTHKa

3) Ha3eMHasi BETPsIHAS 3JICKTPOCTAHIIHS.
4) BeTporeHepaTop.

5) BoIOpO/THAS SHEPTETHUKA

Orser: 34

O06ocHOBaHHME: BETPOTCHEPATOP WIM Ha3eMHas BeTpsSHas OJJIEKTPOCTAaHIUSA (HECKOJBKO
BETPOTE€HEPATOPOB, PAOOTAIONIMX HA OJHY CETh) CIYKAT Isd NPeoOpa3oBaHMs KHHETHUYSCKOM
SHEPrUU BETPOBOTO TOTOKA B MEXAHWYECKYIO SHEPTHIO0 BPAIICHUS POTOpA C MOCICAYIONIUM ¢
PeoOpa30BaHUEM B AIEKTPUICCKYIO SHEPTHIO.

3anaHue ¢ BHIOOpPOM OTBETA
0a30BBIl YPOBEHB
3amanue 3.
Ilpouumaitime mexcm, evlbOepume 8Ce€ NPABGUIbHBIE BAPUAHMbBL OMEEMA U 3anuuiume apeymeHmul,
000CHO8bIBAIOWUE 8bIOOD OMBEMA
Bre1OepuTe BT SQHEPTETHKH U BUJI COCIUHEHUS 0oJiee TSDKEIBIX aTOMHBIX sijiep U3 OoJiee JETKUX C
EJTBbI0 TIOJYICHHS SHEPTHH, KOTOPBIA HOCHT YIIPaBJISEMBIA XapakKTep.

1) ynpaBisieMblii TEpMOSACPHBIN CHHTE3.
2) aToMHas PHEpreTHKa.

3) reotepMainbHasi YJHEPreTHKA

4) rpo3oBast SHEPreTUKa

5) BoI0pOIHAS SHEPTETHKA

OtBeT: 12
O6ocHOBaHHWE: aTOMHasi SHEPTreTHKA WCIOJIB3YeT YIPaBISEMbId TEPMOSACPHBIA CHHTE3 Oojee
TSOKENBIX aTOMHBIX sJIep U3 0oJiee JIETKUX ¢ 1ETbI0 MOTYICHHUS YHEPT U

3amaHue ¢ BLIOOPOM OTBETA
0a30BbIl YPOBEHB

Samanue 4.
Ilpouumatime mexcm, evlbepume 8cCe NPABUTIbLHLIE BAPUAHMBL OMEEMA U 3aNUWUME APSYMEHNbI,
000CHOBbIBAIOWUE B8bIOOD OMBEMA
BriGepute Buj cTaHMM U 00JaCTh DHEPrEeTUKU XO3SHCTBEHHO-d)KOHOMHUYECKOW JESATEIIbHOCTH
YelI0BEKa, COBOKYIMHOCTh OOJIBIINX €CTECTBEHHBIX U MCKYCCTBEHHBIX MOJICUCTEM, CIYXKAIUX s
peoOpa30BaHus SHEPTUU BOJHOTO MOTOKA B 3JICKTPUUECKYIO SHEPTHIO.

1) ruapOsaEKTPOCTAHIIMS
2) TUAPOIHEPrETHKA

3) COJIHEYHAs SHEPreTUKA
4) BeTpOBas SHEPreTHKA
5) rearocTaHIUs

Ortser: 12
O6ocHOBaHHWE: B TUIPOIHEPIETHKE HHEPrHsl MOTOKAa BOJBI MpeoOpa3yercs B IIEKTPUUYECKYIO
SHEPTHUI0 HAa TUPOAIIEKTPOCTAHITUAX

3anaHue ¢ BLIOOPOM OTBETA
0a30BbIif YpOBEHb
3amanue 5.
Ipouumaiime mexcm, évlbepume QOUH NPAGUIILHBII BAPUAHM OMEEMA U 3anUULUme apeyMeHnbl,
obocHogvIBAIOWUE 8bIO0D OMEEema



HampasieHue 5SHepreTuky, OCHOBAaHHOE HA IPOU3BOJCTBE DIEKTPUYECKOM OHEPrHUU 3a CUET
JHEPIUM, COJACpXKALICHCA B HeApax 3€MJIM, Ha CTAHLIMAX, HCHOJb3YIOUIUX TEII0O TOPSIYHUX
HUCTOYHUKOB - T€U3EPOB.

1) YpaBisieMbli TEPMOSIACPHBII CUHTE3

2) I'eoTepmaiibHast S3HEpreTUKa

3) I'po3oBas sHepreTuka

4) BonopoaHas 3HepreTuka

5) PacnipenenéHHOE MPOU3BOJICTBO SHEPTUHU

Ortger: 2
O6ocHOBaHME: reoTepMalbHas SHEPreTHKA, IJI€ SHEPrUs U3BJIEKAETCS U3 F€0TEPMalIbHBIX
HWCTOYHHUKOB, TAKUX KaK TOpSIYME HCTOUHUKH, TEU3EPhl U BYJIKAHUYECKHUE JIABOBBIC IIOTOKH.
TeMnepaTypa B TaKUX UCTOYHHUKAX MOKET 3HAYUTEIIBHO MPEBBIIIATh TEMIEPATYPY HA TOBEPXHOCTH
3emiH, 4To JIeNaeT UX UIeaJIbHbIMU JJI1 BHIPAOOTKH YHEPTUH.
[IpenmyiecTBa reoTepMaibHON SHEPrETUKHU:

1. B030OHOBIIEMOCTb U YCTOMUMBOCTD;

2. DSKOJIOTUYHOCTE;

3. HHU3Kas SKCIUTyaTal[MOHHAS CTOMMOCTb.
Henocrarkn:

1. BBICOKas HA4YaJIbHAsI CTOUMOCTH;

2. reorpaduveckas OrpaHHICHHOCTE;

3. PpHCK CeHCMUYECKOW aKTHBHOCTH.

3amanue ¢ BLIOOPOM OTBETA
0a30BBIl yPOBEHB
3amanue 6.
Ilpouumaiime mexcm, 8vibepume QOUH NPABUNILHBLI 6APUAHM OMEEMA U 3aNULUME AP2YMEHNbL,
000CHOBbIBAIOWUE B8bIOOD OMBEMA
Kak «mo npyromy» Ha3bIBaIOT TOIUIMBO M3 PACTHTEIBHOTO HMIIU KHBOTHOTO CBHIPBS, U3 MPOIYKTOB
YKU3HEJCATCIILHOCTH OPraHU3MOB HJIM OPTaHWMYECKUX MPOMBIIICHHBIX OTX0I0B ?

1) ra3oBoe TOIIHBO

2) OHOTOILIUBO.

3) JKHMIKOE TOILINBO

4) TBepI0€E TOILIHBO

5) HEeT MPaBUIILHOTO OTBETA

OrtBer: 2

O6ocHOBaHHUE: OMOTOILIMBO - 3TO IEPCIIEKTUBHBIN BHUJ TOIUIMBA, KOTOPHI MOXET CTaTh OJHUM M3
KITFOYEBBIX MCTOYHHKOB 3Hepruu B OymymieM. OmHako, 4TOOBI MCIIOJIb30BaHHE OMOTOIIMBA OBLIO
3pPEKTUBHBIM U IKOJOTUYCCKA O€30TaCHBIM, HEOOXOJMMO YYHMTHIBATh BCE €ro MPEUMYIIECTBA U
HEJ0CTaTKU U Pa3BUBATh COOTBETCTBYIOIINE TEXHOJIOTHHU MPOU3BOICTBA.

3anaHue ¢ BHIOOPOM OTBETA
0a30BbIif ypOBEHb
3amanue 7.
Ipouumaiime mexcm, @vlOepume QOUH NPAGUNILHBIL BAPUAHM OMEEMA U 3ANUULUmMe apeyMeHnbl,
obocHogvIBAIOWUE 8bIO0D OMEEMA
Tun BeTPSHBIX DJIEKTPOCTAHIIUH, BETPOTEHEPATOPhl KOTOPBIX YCTAHABJIMBAKOTCS HAa HEOOJBIIOM
yIaJIEHUH OT Oepera Mopsi WIIH OKeaHa.

1) mpuOpeskHasi BETPSIHAS SJIEKTPOCTAHIIHS.
2) Ha3eMHasl BETPSHAs DJICKTPOCTAHIHS

3) menbdoBast BeTpsHAS HIIEKTPOCTAHIUS
4) BeTpsiHAs JCKTPOCTAHIIHS



5) HeT NpaBUIIBHOIO OTBETA

Otger: 1

Ob6ocunoBanme: Ilpubpexxusie BOC. DTy BeTpsHbIE 3JIEKTPOCTAHIMM YCTAaHABIMBAIOT OIHU3
BOJIOEMOB (MOpel, OKeaHoB). J[HEM BO3/lyX JBMXKETCS B HAIIPABJIEHUH C BOJBI Ha CYIIY, @ B HOYHOE
BpeMsi CYTOK, Hao0OpoT, ¢ ToOepexbs K BomoeMmy. Takum o00Opa3oM, DIEKTPOIHEPTHUS
BbIpabaThIBaeTCs O3 EPEepPHIBOB.

3ananue ¢ BHIOOPOM OTBETa
0a30BbIll yPOBEHB
3ananue 8.
IIpouumaiime mexcm, @vlOepume 0OUH NPAGUNILHBIL BAPUAHM OMEeMda U 3anuuiume apeymeHmul,
0bocHo8bI8AIOWUE 8bIOOD OMBema
Kax Ha3piBaeTcsi yctpoicTBO st cOopa TerioBoi sHepruu ComnHia (TenTMoycTaHOBKA),
MIEPEHOCUMON BUJIMMBIM CBETOM U OJMKHUM MH(PAKPACHBIM U3TYyYEHHUEM.

1) poroBosbTAMKA

2) COJIHEUHBII KOJIJICKTOP.

3) rearoTepMalibHAs SHEPreTHKA

4) neuratens CTUPIMHTA

5) coyiHeuHbIIl BOIOHATPEBATEIThH

Otser: 2

OO6ocHOBaHHME: COJHEYHBIM KOJUIEKTOP - YCTPOWMCTBO s cOopa TeruioBod sHepruu ColiHIa
(remmoycTaHOBKA), HEPEHOCUMON BUJUMBIM CBETOM U OJIMKHUM MH(PpPAKPACHBIM U3TyYEHHEM.

3aaHue Ha yCTaHOBJIEHHUE MOCIIEI0BATEIbHOCTH
MOBBIICHHBIA YPOBEHb

Samanue 9.
IIpouumatime mexcm u ycmanosume nocie008amenbHOCMb.
B BeTpsiHOI 271€KTPOCTaHIINU [TOCIIEIOBATEILHOCTD BEIPAOOTKH SHEPTUU CIIEAYIOIAs
1) ¢ akkymyasTopa OSJCKTpUYecKas OSHEPrusl IMOCTyIMaeT B HMHBEPTOP, A€ MpeoOpasyercs B
MepEeMEHHbIN TOK
2) 3JIeKTPUYECKasi SHEPIUs TOCIIE TeHEPAaTOPa MOAeTCs Ha aKKyMYJISITOP ¢ KOHTPOJUICPOM 3apsija
3) MexaHuuecKast SHEPrHsl MPeoOpa3yeTcst B TEHEPATOPe B ANMEKTPUUECKYIO TIOCTOSHHOTO TOKA
4) 1ipu BpaICHUH KoJjieca BETPsKa MPOUCXOIUT BhIPAOOTKA MEXaHUIECKOM IHEPTUH
5) mosiydeHHbIN MMEPEMEHHBINA TOK B HHBEPTOPE MOCTYIMAET K MOTPEOUTENISIM

3anummure COOTBCTCTBYIOIIYIO MOCJICAOBATCIBHOCTD I_II/I(l)p CJICBA HAIIpaBO:

4 | 3 | 2 | 1 5

3ajiaHue Ha yCTaHOBJIEHUE MOCIEA0BATEIbHOCTH
MOBBIIICHHBIA YPOBEHb

3amanue 10.
IIpouumatime mexcm u ycmaHosume nocie008amenbHOCMb.
B conHeuHo#l nekTpocTaHIMH Ha (DOTOIIEMEHTaxX MOCIEeI0BATEIBHOCTh BHIPAOOTKHU SHEPTUU
crieayronas
1) ¢ akkymyssTOpa AIEKTPUUECKast SHEPTHS MOCTYMAeT B HHBEPTOP
2) DIeKTpUYECKast YHEPTUsl TOCTOSIHHOTO TOKA MOJIAETCS Ha aKKyMYJISITOP C KOHTPOJUIEPOM 3apsijia
3) B MHBEpTOPE MpeoOpa3yeTcs MOCTOSHHBIN TOK B IEPEMEHHBIH
4) coJIHEUHBI CBET MpeoOpasyeTcst (POTOIIEMEHTAMH B JJICKTPUYECKYI SHEPTHIO MOCTOSTHHOTO
TOKa
5) NosydeHHBI TEPEMEHHBIN TOK B MHBEPTOPE MOCTYIACT K MOTPEOUTEISIM

3anuiunre COOTBCTCTBYIOIIYIO MOCJICA0BATCIBHOCTb I_II/I(I)p CJICBA HAIIpaBO:

4 | 2 | 1 | 3 5

3aI[aHI/IC Ha YCTaHOBJICHUC MOCJICA0BATCIILHOCTU



MOBBILLICHHBIN YPOBEHb
3ananue 11.
IIpouumarime mexcm u ycmanosume nocie008ameabHOCb.
[Tomy4yenue sHEprun HEOOXOAMMOTO BUJIAa U CHAOXKEHHE ITOM SHEprueil morpeduTeneld mpoucxoIuT
B [IPOLIECCE IHEPTETUUYECKOTO NMPOU3BOJICTBA, B KOTOPOM MOKHO BBIJIEJIUTh ISATh CTAIUN
1) nmoObiua 1 oOoraIIeHHe TOTIMBA
2) Ilepenaua u pacmpeaeneHue mpeodpa3z0BaHHON YHEPTUU
3) [IpeoOpa3oBanre MEPBUYHON SHEPTUU BO BTOPHYHYIO, HIMEIONIYIO0 HanboJiee yIoOHYIO B JJaHHBIX
YCIOBHSIX JUIS pacmpeneneHuss u norpedneHuss Gopmy (0OBIMHO B 3JICKTPUYECKYIO SHEPTHUIO U
TEILIO)
4) mepenava TOIJIMBA K YCTAaHOBKAM, MPE0OPa3yIOIIUM SHEPTHIO
5) TlorpebneHne 3HeprHH, OCYIIECTBIsIEMOE Kak B TOoW (opMe, B KOTOpPOW OHA JIOCTaBJICHA
MOTPEOUTEII0, TaK H B €I1Ie pa3 MpeoOpa30BaHHOM

3anuunTe COOTBETCTBYIONIYIO MTOCIIEI0BATEILHOCTh IM(p ClI€Ba HAIPABO:

1 \ 4 y 3 \ 2 5

3aaHue Ha yCTaHOBJIEHHUE MTOCIIEIOBATEIbHOCTH
MOBBIILICHHBIN YPOBEHb

3ananue 12.
IIpoyumatime mexcm u ycmanosume nocie0o8amerbHOCMb.
PaboTa aTOMHOM 3JI€KTPOCTAHIINY CTAHITUH COJIEPIKHUT TaITbI
1) B aTOMHOM peakTope B pe3y/bTaTe YIPaBJIsIEMOM, CaMOTIOIICPKUBAIOIICHCS IEMTHON PeaKInu
JIeNIeHus1 ypaHa MPOUCXOANUT BhIpaOOTKa TEMJIOBON SHEPTUH
2) TeperpeThlii map W3 MaporeHeparopa IOCTymaeT Ha TypOuHy, TAe mpeoOpasyercs B
MEXaHMYECKYIO SHEPTHUS BPAIICHUS BaJla TYpPOUHEI
3) MexaHHYECKas SJHEPrUsl BPalCHUS Bajla TYpOMHBI Ipeo0pa3yeTcss reHepaTope B 3JIEKTPHUECKYIO
SHEPTHI0
4) snekTpUYecKas dHEPrusi Mpousl uepe3 TpaHchopMaTop, JIMHUK ICKTPOIepeiad MOCTYIMAeT K
MOTpeOUTEINIM
5) BoJa, oxiaxIaromas peakTop, MpeBpaiaeTcs B IeperpeThiil map B maporeHeparope

3anumure COOTBCTCTBYIOIIYIO ITOCJIEN0BATCILHOCTD HI/I(bp CJICBA HAIIpAaBO:

1 | 5 | 2 | 3 | 4

3a,Z[aHI/Ie Ha YCTaHOBJICHHUC COOTBCTCTBUA

MOBBIIICHHBI YPOBEHb
Samanue 13.
IIpouumatime mexcm u ycmanosume coomeemcmaue
[TonGepuTe mpaBUIILHBIC ONIPEACICHUS BUIOB SHEPTCTHK.
K kaxnoil mo3unuu, AaHHOW B JIEBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIUIO M3
MPaBoro CToJIoNa:

Brimonasemas 3agada IToxa3aTens COOTBETCTBHS

A COJIHEYHas SHEPTeTHKA 1 001acTe XO3SIMCTBEHHO-3KOHOMHUYECKOI NEeATENbHOCTH
YeNoBEeKa, COBOKYITHOCTh OONBIIMX  ©CTECTBEHHBIX U
HCKYCCTBEHHBIX TTOJICCTEM, CITYXKAIHUX JJIs MpeoOpa3oBaHus
SHEPTHH BOJHOT'O TIOTOKA B AIIEKTPUIECKYIO SHEPTHIO

b THUIPOIHEPreTHKA 2 HaIIPaBJICHUE AJIbTEPHATUBHOW HHEPreTUKH, OCHOBAHHOE Ha
HETIOCPEICTBEHHOM HCIIOJIb30BAHUH COTHEYHOTO H3ITydEHHS
JUISL TIONTy9EHHSI SHEPTHH B KAKOM-JIOO BHIE

B | rpo3oBas sHepreTuka 3 Croco0  TONYdeHHS  DHEPTUU  TyTeéM  TOUMKH |
NEepEHANPABIICHHs] YHEPTUH MOIHHHN B 3IIEKTPOCETh

I' | BeTposHepreruka 4 COBOKYITHOCTh ~ HEPCIIEKTHBHBIX  CIIOCOOOB  ITONyYEHHUS,
nepefnady M HCIONb30BaHMA ~ DHEPIHM,  KOTOpBIE

pactpocTpaHeHsl HE TaK MIMPOKO, Kak TpPaJWIHOHHBIE,
OIJHAKO TIPEACTAaBIIIOT HHTEPEC W3-32 BBITOJHOCTH UX
WCIIONB30BAaHMS M, KaK MPABWIJIO, HU3KOM PHCKE NMPUYNHEHHS
Bpela OKpPYXKAIOIIEH cpeae

5 oTpaciib OHCPICTUKHU, ClicHuaJIN3Upyromasaca Ha




npeo6pasoBaH1/H/I KAHETHIECKON OHCPIruu BO3AYHIHBIX MACC B
aTMOC(bCpC B DJJICKTPHUYCCKYIO, MEXaHUYCCKYIO, TCIIJIOBYIO

WK B JIOOyI0 Jpyryio GopMy SHEpPTHH, YIOOHYIO s
WCIIOJIE30BAHNSI B HAPOJTHOM XO3SHCTBE

3anummTe BRIOpaHHbIE U(PBI O] COOTBETCTBYIOIIMMHU OYKBaMU:

A b B

o1 =

2 1 3

3a/laHuE Ha YCTAHOBJIEHUE COOTBETCTBUSA
IIOBBILICHHBIN YPOBEHb
3ananue 14.
IIpoyumatime mexcm u ycmanosume coomeemcmaue
[TonOepute nmpaBuiIbHBIE ONIPEIEICHNS Pa3IMYHBIX BETPSIHBIX peoOpa3oBaTesiell SHEPTUH.
K xaxmol mo3uiuu, JaHHOW B JIEBOM CTOJIOIE, MOJOEPUTE COOTBETCTBYIOUIYIO MO3UIIUIO W3
IpaBoro croJoua:

Brmonasemas 3amaua IToxa3zaTenb COOTBETCTBHUS
A Ha3eMHas BETpsAHAsA 1 HCCKOJIBKO BETPOr€HEPATOPOB, COGpaHHLIX B OOIHOM MHJIN HECKOJIBKHUX
QJICKTPOCTAaHIIUA MECTax U OGT)CL[I/IHéHHI)IX B CIMHYIO C€Th
b BETPsIHAS DJIEKTPOCTAHIIUS 2 TAIl  BETPSHBIX  DJIEKTPOCTAHIMM,  BETPOrEHEPATOpbl  KOTOPBIX
yCTaHaBHHBaIOTCﬂ Ha XO0JIMaX MJIN BO3BBIILICHHOCTAX
B | Berporeneparop 3 TAIl  BETPSHBIX  DJIEKTPOCTAHLMM,  BETPOrEHEPAaTOpbl  KOTOPBIX
ycTaHaBiuBaroTcs B Mope, 10—60 kunomerpoB ot Hepera
I mienbhoBas BeTpsiHas | 4 TAIl  BETPSHBIX  DJIEKTPOCTAHIMM,  BETPOrEHEPAaTOpbl  KOTOPBIX
QJICKTPOCTAaHIUA yCTaHaBHI/IBaIOTCﬂ Ha HC6OJ'II)I_HOM ylla.]'ICHI/II/I oT 6epera MOps WU
OKCaHa
5 YCTPOWCTBO [UIsi MPeoOpa3oBaHUsl KUHETUUECKOW SHEPTUH BETPOBOIO
[I0OTOKa B MEXaHUYECKYIO 3HEPTHIO BPAILEHMs pOTOpPa ¢ NOCIEAYIOLIUM
ee npeobpa3oBaHKEM B IEKTPHUYECKYIO SHEPTHIO

3anumuTe BeIOpaHHbIe MUGPHI IO COOTBETCTBYIONTUMHU OYKBAMU:

A b B

w |

2 1 5

3ajaHne Ha YCTaHOBJICHUE COOTBETCTBHS
MOBBIIICHHBIA YPOBEHb

Samanue 15.
Ilpouumatime mexcm u ycmaunogume coomeemcmesue
[TonGepure TpaBUIBHBIC OMPEACICHHUS PA3JIMYHBIX ITOTEHIIMAIOB BETPSHBIX IpeoOpaszoBarelneit
SHEPTHH.
K kaxnoil mo3unuu, AaHHOW B JIEBOM CTOJIONE, MOAOEpPUTE COOTBETCTBYIOIIYIO MO3UIUIO M3
MPaBoro CToJoNa:

Brimmonnsemas 3agaua ITokxa3aTenb COOTBETCTBUS

A | BETpoOBOIi OTEHIMAT 1 YacTh ~ TEXHWYECKOrO  IIOTCHIHMANa,  HCIONb30BAHHE  KOTOPOTO
9KOHOMHYECKH A(P(PEKTUBHO B COBPEMEHHBIX YCIOBHAX C YIETOM
TpeOOBaHM COMATHHO-IKOHOMHUYECKOTO XapaKTepa

BAJIOBOW MOTEHLUAT 2 TONTHAsT DJHEPTHsS BETPOBOTO IIOTOKA KAaKOW-THOO MECTHOCTH Ha
OIPEAEIEHHOM BBICOTE Ha/l HOBEPXHOCTHIO 3EMIIN
B | texandeckuii moteHIman 3 4acTh BAJIOBOTO IIOTEHIMANA, KOTOpas MOXET OBITh IOJIE3HO

WCTIONB30BaHA C TIOMOIIBIO COBPEMEHHOTO BETPOIHEPTETHIECKOrO
000pyZIOBaHUS C YYETOM TPEOOBAHUH COIUAIBHO-IKOIOTHIECKOr0
XapakTepa

r SKOHOMHUYCCKUNA IIOTCHIOUAaJI 4 3H€pFeTI/I‘IeCKI/Il>’I OKBUBAJICHT BETPOBOI'O NIOTOKA KaKOi-IM00 MECTHOCTHU
Ha OHpe,Z[eHeHHOfI BBICOTC HaJl MTOBCPXHOCTHIO 3EMJIN

5 CHCTEMaTH3HPOBAHHBIN CBOJ CBEICHHI, XapaKTEpU3YIOIIUN BETPOBBIE
YCIOBHSI MECTHOCTH Y JAIOLINHA BO3MO>KHOCTh KOJIMYECTBEHHON OLICHKU
SHEPruH BETpa u pacuera OXKHIaeMOH BBIPaOOTKH
BETPOIHEPreTHYECKIMH YCTAHOBKAMHU




3anummuTe BeIOpaHHbIE U(PBI O] COOTBETCTBYIOIUMHU OYKBAMMU:

A b B I

2 4 3 1

3aaHue ¢ pa3BEpHYThIM OTBETOM
Bricokuil ypoBeHb
3ananue 16.
IIpouumatime mexcm u 3anuwume pazeepHymvlii 000CHO8AHHLIL omeem. B ciayuae pacuemmoti
3a0aqu, 3anucamov peuienue u Omeem.
YT0 Takoe GOTOITEKTPHUECKAS COTHEYHAS IIEKTPOCTAHIIUS ?

OtBert (pemenue): GOTOINEKTPUUECKAST COTHEUHAS SJICKTPOCTAHITUS - COJTHEYHAs AJIEKTPOCTAHIIHS,
B KOTOPOH HCIIOJIB3YETCSI CIOCOO MPSAMOI0O NpeoOpa3oBaHMsI SHEPTMU COJIHEYHOTO H3JIyYEHUs B
ANIEKTPUYECKYIO SHEPrHUIO. OcHOBHBIMU KOMIIOHEHTaMU COJIHEYHOU
(hOTOANIEKTPUUECKON TEHEPAITHI SBJISIFOTCS  COJIHEYHBIE  DJIEMEHTHI (JucThI), BKIIOUYAS
MOHOKPHUCTAJNIMYECKU KPEMHUH, NOJUKPUCTAJUIMYECKUH KpPEeMHUI, aMOp(HBIA KpeMHHH u
TOHKOIUIEHOYHbIe Oarapen. Cpeny HUX MOHOKPUCTAJUIMUECKHUE M MOJUKPUCTAIIIMYECKHE OaTtapeu
UCIOJIb3YIOTCSl 4Yallle BCero, a aMop(Hble OaTaped HCIONIb3YIOTCI B HEKOTOPBIX HEOOJIBIINX
CUCTEMaX U  BCIOMOTaTeJIbHBIX HCTOYHUKAX [UTAaHUS KOMIIBIOTEPOB. DPPEKTUBHOCTD
OTEUYECTBEHHBIX SUEEK U3 KPUCTAITMYECKOro KpeMHus coctaisieT oT 10 1o 14%.

3asaHue ¢ pa3BEPHYTHIM OTBETOM
BrIcokuit ypoBeHb

3ananue 17.

Ilpouumatime mexcm u 3anuwiume paszeepHymviii 000CHO8aHHLIL omeem. B ciyuae pacuemmuou
3a0ayu, 3anucams peulenue 1 omeem.

Uto npencrasisier coOoit OameHHast COTHEYHAS JIEKTPOCTAHITUS?

Otger (pemienue): TerioBble CONHEYHBIE AIEKTPOCTAHIIMN OAIEHHOTO TUIIA — TO UHHOBAIIMOHHbBIE
YCTpOIICTBA, KOTOpPbIE HCHOJB3YIOT CHUCTEMBl KOHLEHTPALUU COJIHEYHOHW DHEPIrHH s
npeoOpa3oBaHusi €€ B 3eKTpuyecTBO. OHU COCTOAT U3 OOJBIIOTO KOJUYECTBA 3€pKajl, KOTOpHIE
OTpa)karoT COJIHEYHBIN CBET Ha LIEHTPAJIbHBII MPUEMHUK, PACIIOIIOKEHHbIN Ha BepiinHe OamHu. B
MIpUEMHHKE HarpeBaeTcs KUAKOCTb, KOTOpas 3aTeM MepeaaeT TeIIo B TypOUHY.

3amaHue ¢ pa3BepHYThIM OTBETOM
Bricokuii ypoBeHb

3ananue 18.

IIpouumatime mexcm u 3anuwiume pazeepHymuvlil 0O0CHOBAHHBIN omeem. B ciyuae pacuemmolti
3a0a4u, 3anuUcamov peuleHue u Omeem.

YKaXHTe MPaBUIIBHOE OTIPE/ICIICHUE COJTHEYHOE ropsiuee BOJOCHA0KEHHE.

OtBer (pelieHue): COJIHEYHOE ropsyee BOJOCHAOXKEHHE - HMCIOJIb30BAaHHE PHEPTUU COJHEYHOIO
U3ITY4YEHUs JUIsl HarpeBa BOJIbI C II€JIbI0 00ecreYeHus] KOMMYHAJIbHO-OBITOBBIX U TEXHOJOTHYECKUX
HYXJ Pa3JInYHbIX TOTpeOuTENnei.

3aaHue ¢ pa3BEpHYTHIM OTBETOM
Bricokuil ypoBeHB

3amanue 19.

Ilpouumatime mexcm u 3anuwiume pazeepHymMuvlil 0O0CHOBAHHBIN omeem. B ciyuae pacuemHoll
3a0ayu, 3anucams peulenue u Omeen.

VYkaxuTe MpaBUIbHOE OTPEIeNIEHUE COTHEUHOE OXIIaXICHUE




a OrtBer (pemieHUE):  CONHEYHOE OXJIAXIACHHE - KCIOJIb30BAHUE HHEPIHH COJHEYHOTO
M3JIY4eHUS JJIs MOJyYEHUs X0JI0a C 1eJIbI0 KOHAUITMOHUPOBAHUS BO3/lyXa, XPaHEHUS MPOIYKTOB U
T.II.

3aiaHue ¢ pa3BEpHYThIM OTBETOM
Bricokuii ypoBEHb
3ananue 20.
Ilpouumatime mexcm u 3anuwiume paszeepHymviti 000CHO8AHHBIL omeem. B ciyuae pacuemmuou
3a0ayu, 3anucams peuleHue u Omeem.
VYKakuTe MpaBUIIBHOE OTIpe/ieieHne (POTOBOIbTAaHHUKA.

OtBer (pemienue): DOTOBOIBTAHUKA H3Yy4YaET MPOIECC BO3HUKHOBEHUS SJICKTPUYECKOTO TOKA B
Pa3NMYHBIX MaTepHaiax MoJ JEHCTBHEM MAJAIONIer0 Ha HUX CBETA. DTOT MPOIECC U3BECTEH Kak
¢doToanexkTpuyeckuii i  ¢poroBosbTamdyeckuii 3ddexkr. Ocoboe mpakTUUECKOE 3HAUECHUE
(OTOBOJIBTAUKH COCTOMT B IPEOOPA30BAHUM B ANIEKTPUUYECKYIO SHEPrUI0 SHEPTUU COJHEYHOTO
CBeTa JUIA IeNiel COJTHEYHON SHEPreTUKH.

3. KJIFOYM K OLIEHUBAHUIO TECTOBBIX 3AJJAHMIA [TO BAPUAHTY 1

Ne BepHsliit otBeT Kputepuu
3aJaHus
1. 12345 10 — moIHOE MPaBHJILHOE COOTBETCTBUE
00 — ocTanbHbIe CIydan
2. 34 10 — oTHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocTanbHbIe CIydan
3. 12 10 — moIHOE MPaBHJILHOE COOTBETCTBUE
00 — ocTanbHbIe CIydan
4, 12 16 — nonHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble ciyyau
5. 2 16 — nonHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble cyyau
6. 2 16 — noHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble cyyau
7. 1 16 — nonHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocTayipHbIe cTyyan
8. 2 16 — oHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble cydan
9. 43215 16 — momHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble cyyan
10. 42135 16 — nomHOE MpaBUIIBHOE COOTBETCTBHE
00 — ocranpHble cyyan
11. 14325 16 — HoHOE MPaBUIIBHOE COOTBETCTBHUE
00 — ocranpHBIE CITydan
12. 15234 16 — HoHOE MPaBUIIBHOE COOTBETCTBHUE
00 — ocranpHBIE CITydan
13. A2B1B3I'5 10 — momHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan
14. A2B1BS5I3 10 — momHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan
15. A2B4B3T'l 106 — moTHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan
16. dotroanekTpuiecKasl  COJHEYHass dJeKTpocTaHiws - | IIOMHBIM TNpaBHIBHBIA OTBET Ha 3aJaHHE
CONTHEYHAs DJIEKTPOCTAHIMS, B KOTOPOM MCIIONB3yeTcs | OUEHMBAeTCs 3 Oamnamu; eCiv JIOMyleHa
CIoco6 MPAMOro Mpeobpa3oBAHUsS YHEPTHH CONHEYHOro | OJHA OLIMOKA/HETOYHOCTB/ OTBET
M3TydeHHs B OJIEKTPHUECKYIO SHEPrHI0. OCHOBHBIMH | IPABHIBHBIN, HO HE MONHBIA - 1 Gawi, eciu
KOMITOHEHTAMH COJNHEYHOH | AOMYyIIeHO Oonee OAHOW  OMIMOKH/OTBET
(hOTOPNIEKTPUYECKOM TeHepaliil  SIBIISTIOTCSL  COTHEYHBIE HeTIPAaBHIIBHEL/  oTBeT —oTCyTcTBYer - 0
9JIeMEHTHl  (JIUCTBI), BKIII0YAsh MOHOKPHCTAJUIMYECKHN baos
KPEMHHH, HONUKPUCTAIUIMYECKUH KpEeMHHH, aMOp(HbIHA
KPEeMHHII M TOHKOIUICHOYHbIe Oartapen. Cpemu HHX
MOHOKPHUCTAJUTHYECKHE u MONUKPUCTAIUTNYCCKUE
0aTaped HCIOJB3YIOTCS 4Yamie BCero, a amop(HbIe
0aTaped UCIONB3YIOTCS B HEKOTOPBIX  HEOONBIINX
CHCTEMaX W BCIOMOTaTeNbHBIX HMCTOYHHMKAX IUTAHHUS




KOMITBIOTEPOB. D ((EKTUBHOCT OTEUECTBEHHBIX STYCEK
U3 KPHCTAJUTMYECKOrO KpeMHusl coctamiser or 10 10
14%.

17. TemoBbie COHEYHBIE 3JIEKTPOCTAHIIUY OalieHHOro Tuna | [loHbI NpaBUIBHBIA OTBET Ha 3ajaHKE
— 9TO UHHOBAIIMOHHbBIE YCTpPOUCTBA, KOTOpEIC | OIICHUBAeTCS 3 OalllaMu; eCIU JOMyIIeHa
UCIONB3YIOT ~ CHCTEMbI ~ KOHIIEHTPALUM  COJHEYHOW | OjHA OIIMOKA/HETOYHOCTH/ OTBET
SHEPruM Ui TPeodpa3oBaHUs €e B IJEKTPUYECTBO. | MPABWIBHBIN, HO HE MOJHBIA - 1 Oayt, eciau
OHH cOCTOAT U3 OOJBIIOTO KOJUYSCTBA 3epKall, KOTOPBIE | JAOMYIICHO Ooiee OJHOH  OIMHUOKH/OTBET
OTPa)KalOT COJHEYHBIN CBET HA IIEHTPAJIbHbIA MPUEMHUK, | HENPABWIbHBIN/ OTBeT orcyrcTByer - O
pacroioKeHHbI Ha BepuiMHe OamHu. B npueMHuKe | 0aioB
HATPEBACTCs KHUIKOCTh, KOTOpas 3aTeM IepefaeT TEIUIo
B TypOHHY.

18. ComHeyHOE TOpsvee BOJOCHAOKCHUE - UCMONb30BaHHE | [IONMHBIA TpaBWIBHBIA OTBET Ha 3aJaHUC
SHEPTUU COJIHCYHOTO W3ITYyYCHHUS ISl HArpeBa BOMABI C | OIICHUBAcTCS 3 OaJllaMu; €CITU JOMYIICHA
LEeNbI0  O0ecreueHuss  KOMMYHAJIbHO-OBITOBBIX M | OJHA OIINOKAa/HETOUHOCTL/ OTBET
TEXHOJIOTHUECKUX HYK]] pa3InUHBIX TOTPEOUTENEH. MPaBWIBHBIN, HO HE TONHBIA - 1 0ami, eciau

JIONyIIEHO Oojiee ONHOW  OIMIMOKW/OTBET
HEMpaBUIIbHBIN/ OoTBeT oOTcyrcTByeT - O
OayIoB

19. CosiHeUHOE OXJIaXJICHHE - HCIONb30BaHWEe dHepruu | [1oJHBIM NpaBUIBHBIA OTBET Ha 3ajJaHHE
COJIHEYHOT'O MU3JYYCHUs YIS MOMYYSHHS XOJI0/a C LIENbI0 | OLCHMBAETCA 3 OaulaMH; €CM JOMyIcHa
KOHIMIIMOHUPOBAHUS BO3/yXa, XpaHEHHUs MPOAYKTOB U | OIHA OIIMOKa/HETOYHOCTH/ OTBET
T.IL. MPaBWIbHBIN, HO HE TOJHBIA - 1 Gami, eciu

JIONyIEHO Oojiee OJHOM  OIIMOKH/OTBET
HenpaBWIbHBII/ oTBeT oTcyrctByeT - O
0aoB

20. @DOTOBOJIPTAHMKA ~ M3Y4YaeT MpollecC  BO3HUKHOBEHHUS | [lonHBIM mNpaBUiBbHBIM OTBET Ha 3aJaHue
AJIEKTPUYECKOTO TOKAa B Ppa3IMYHBIX Marepualax ToJ | OlleHHBaeTcs 3 OaiaMu; €cld JAOMylIeHa
JCHCTBUEM TMaJaloIero Ha HHUX CBeTa. DTOT MPOIecC | OaHa OIIMOKA/HETOYHOCTL/ OTBET
U3BECTEH KaK (oTOdNEKTPUYECKU I WY | NPaBWIBHBIA, HO HE TONHBIA - 1 Oamn, ecnu
¢doroBosnpranueckuii  dpdexr. Ocoboe mpakTUUeckoe | IomyiieHo Oonee OJHOM  ONIMOKH/OTBET
3Ha4yeHne (OTOBOJIHTAUKH COCTOMT B IMPEeoOpa3oBaHUU B | HENpaBWIbHBINA/ oTBeT orcyrcrByer - O
JNIEKTPUUYECKYI0 ~ DHEPrUI0  DJHEPrHd  COJIHEYHOro | OansioB
CBETa AJIs LeJIeH COJTHEYHOM HEPIreTUKH.

[IIxana orleHMBaHUA TeCTa
IIKaJIa OLICHUBAHUS WHTEpBai 0aIoB
5 27-30
4 21-26
3 14-20
2 0-13
BAPHUAHT 2
3a,Z[aHI/Ie C BLI60pOM OTBECTAa
0a30BBIil YPOBEHB
3aganue 1.

Ilpouumaiime mexcm, 6vlbepume 8ce NPABUIbHBIE BAPUAHMbBL OMEEMA U 3ANUULUME aAPSYMEHMbL,
obocHosblsaouue 8b100p omeema
ConHeuyHbIe SJEKTPOCTAHIMHM - WHXXEHEPHBIE COOPYKEHHS, KOTOpble MpeoOpa3yloT COTHEUHYIO

paauaIuio

B DIEKTPUYECKYyl0 dHepruiro. Beibepure

AIEKTPOCTAHIINH?

1) xoHTpOJLIED 3apsaa

2) costHeuHbIe MaHe H (POTOITCKTPHUESCKUE MOTYIIH)
3) aKKyMYJISATOPBI

4) uHBEpTOP

5) nBurarens Kapna benna

Ortser: 1234

O6ocHOBaHUE: KOHTPOJUIEDP 3apsiia NPEMSTCTBYET paspsaKe akKyMylsaTopa U €ro 3apsjke,

COJIHCYHBIC ITaHCIHU BLIpa6aTLIB arT

IMOCTOSIHHBIM TOK,

OCHOBHBIC 9JIEMEHTHI COJTHEYHOU

AKKYMYJISITOPBI XpaHAT BSHCPruro,

HMHBEPTOp MpeoOpa3yeT MOCTOSIHHBIN TOK B IEPEeMEHHBIH JUIs MUTaHUs Pa3HbIX NOTpeOuTeneH




3ananue ¢ BHIOOPOM OTBETa
0a30BBIl YPOBEHB

3ananue 2.
IIpouumaiime mexcm, 6vlbepume 8ce NPABUNbHbBIE APUAHMbBL OMEEMA U 3aNUULUME aAP2SYMeHmbl,
0bocHosbI8AIOWUE 8bIOOD OMmEema
BriOepuTe 0CHOBHBIE 3JIEMEHTHI THAPOAKKYM YIUPYIOIIEH 3JICKTPOCTAHIHH
1) nnotuna
2) BOJIOHAIIOpHAst TpyOa
3) rupoTypOuHa
4) renepatop
5) BOJIOXpaHUIIHIIIE

Ortsert: 12345

O6ocHOBaHME: BOJAOEM XPAaHUT BOAY, IUIOTHHA CO3JAE€T BOJOEM C 3aIIaCOM BOJIbI, BOJOHAIIO pHAS
TpyOa obecrneunBaeT MoABOJI BOAA K TUIPOTYpOUHE, THAPOTYpOUHA MPeoOpa3yeT SHEPTUIO TTOTOKA
BOJIbI B MEXaHUYIECKYIO SHEPTHI0, TEHEPATOp Mpeodpa3yeT MEXaHUIECKYIO SHEPTHIO B
AEKTPUIECKYIO

3amaHue ¢ BHIOOPOM OTBETA

0a30BBbIll YPOBEHB
3aganue 3.
IIpouumaiime mexcm, 6vlbepume 8ce NPABUNbHBIE APUAHMbBL OMEEMA U 3aNUUIUMe aAp2yMeHmbl,
000CHO8bIBAIOWUE BbIOOD OMBEMA
OnHa U3 KIacCH(pUKAIUN TPUPOTHBIX PECYPCOB — KIIACCU(DUKAIINS 110 MPU3HAKY UCUSPITIAEMOCTH, B
COOTBETCTBUM C KOTOPOH DHEPreTHYECKHUE pEeCypChbl pPa3NeNsloT Ha HCYepIiaeMble |
Hewcuepraemble. B CBOIO ouepenp, HMcYepHacMble MOXKHO pa3feiiTh Ha BO300OHOBISIEMBIC H
HEBO300HOBIsIeMbIe. BbiOepruTe BO300HOBIISIEMBIC PECYPCHI
1) zemus
2) pacTeHus
3) 'kuBOTHBIE (OMOPECYPCHI)
4) nedTh
5) yros

OtBet: 123
O6ocHoBanue: K BO300HOBISEMBIM OTHOCAT PECypPChl, BOCCTAaHABIMBAEMbIC TPHUPOAOU (3eMild,
pacTeHus, )KUBOTHBIC U T.]I.)

3anaHue ¢ BHIOOPOM OTBETA
0a30BBIi YPOBEHB

3ananue 4.
Ilpouumaiime mexcm, 6vlbepume 8ce NPABUIbHBIE GAPUAHMbBL OMEEMA U 3ANUULUMEe aAPSYMEeHmbl,
000CHOBbIBAIOWUE 8bIOOD OMBEMA
DHepreTudyeckre pecypechl pas3lelisioT Ha HcYepliaeMble W Heucdepriaemble. B cBoro ouepens,
ucyepraeMble MOXHO pa3/ieuTh Ha BO300HOBISEMble W HEBO300OHOBIsieMble. BriGepute
HEBO30OHOBIISIEMBIE PECYPCHI.
1) 3emuist
2) pacTeHus
3) simepHOE TOTUIMBO
4) nedtn
5) yrons

Otger: 345

ObocHOBaHMEe: HEBO30OHOBISIEMbIE PECYPChl TO paHee HAaKOIJIEHHBIE B MPUPOJE, HO B HOBBIX
re0JIOTMYECKUX YCIOBMSAX MPAaKTUYECKH He oOpasyrouiuecs (HedTh, yrojb, sepHOE TOIUIMBO U
Jpyrue 3arnachl HEIp).



3ananue ¢ BHIOOPOM OTBETa
0a30BBIl YPOBEHB

3ananue 5.
IIpouumaiime mexcm, @vlbepume 0OUH NPABUILHBIN BAPUAHM OMEEema U 3anuwume apeymMeHmol,
0bocHosbI8alOWUe 8b100P omeema
Pa3HOBHIHOCTH COJIHEUHOT'O KOJUICKTOPA, MPEAHA3HAYCH YIS IPOU3BOJICTBA TOPSYCH BOJBI MyTEM
MOTJIOLICHUSI COJIHEUHOTO M3Jy4eHHsI, TpeoOpa3oBaHusi €ro B TEIUIO, aKKYMYJSIUH U Tepeladn
MOTPEOUTEITIO.
1) poToBOIBTANKA
2) COJIHCUHBII BOJIOHATPEBATEITb.
3) rearoTepMalibHAs SHEPreTHKA
4) npuratenb CTUpIIMHTA
5) COJTHEYHBIN KOJIEKTOP

OrtseT: 2

Ob6ocHoBanue: CoHEUHbIEC BOJOHATPEBATEIN TAKKE HA3bIBAEMbIE COTHEYHBIMU CUCTEMaMH
FOprLIGFO BO)IOCHa6)KCHI/I$[ MOFyT 6I)ITI) SKOHOMMWYHBIM CHOCO6OM HEC TOJIBKO IJIs1 HaneBa BOJbI, a U
JUT OTOIUIEHHS BAIIEro A0Ma.

3amaHue ¢ BHIOOPOM OTBETA
0a30BBbIl YPOBEHB

3aganue 6.
IIpouumatime mexcm, @vibepume QOUH NPABUNILHBIU 8APUAHM OMEEMA U 3aNULUUME aAPSYMeHMbl,
000CHO8bIBAIOWUE BbIOOD OMBEMA
Uto Takoe NBYCTOPOHHUN COTHEYHBIN JIIEMEHT?
1) coTHEYHBIN IEMEHT C IBYCTOPOHHEH (DOTOUYBCTBUTEIHHOCTHIO.
2) COTHEYHBIN IIEMEHT Ha OCHOBE (poTodrddekTa
3) mpeoOpa3oBaTeab YHEPIUH COTHEUHOTO M3ITYUYECHUS B DJIEKTPUUECKYIO SHEPTHIO, BHITIOJHEHHBIH
Ha OCHOBE PA3JIMYHBIX (PU3NUECKUX MPUHILIUIIOB MPSMOTO MpeoOpa3zoBaHus
4) conHEYHBIN AIIEMEHT Ha OCHOBE TEPMOIEKTPUUECKHUX SBJICHHUI, B KOTOPOM MCTOYHHUKOM TeIlIa
SIBJISIETCS SHEPTUS COJTHEUHOTO U3Ty4eHUs
5) conHeuHBI MpeoOpa3oBaTeilb Ha OCHOBE SIBJICHUS TEPMOIIEKTPOHHOW 3MHCCHUU, B KOTOPOM
MCTOYHUKOM TeIlIa SIBJSICTCS] SHEPrUsl COJTHEUHOTO U3ITyUeHUs

OtBer: 1
O6ocHoBanue: JIByCTOPOHHHE  COJIHEUHBICE  MOJYJHW BhIPAOATHIBAIOT  SHEPrUI0  0O0CUMHU
IJIOCKOCTSIMU, TOT/Ia KaK Y OOBIYHBIX MaHeNel ThUIbHAs CTOPOHA HE MPOITYyCKAIOT CBET.

3amanue ¢ BHIOOPOM OTBETA
0a30BbIi YPOBEHB

3aganue 7.
IIpouumatime mexcm, @vibepume QOUH NPABUTILHBIU 8APUAHM OMEEMA U 3anuume apeymeHmol,
obocHogvIBAIOUUE 8b1O0D OMEEema
CucreMaTU3UpOBAaHHBIN CBOJ CBEACHMI, XapaKTEpPU3YIOLIUMK BETPOBBIE YCIOBUS MECTHOCTU H
JAFOIIMI BO3MOYKHOCTh KOJIMUECTBEHHOM OIIEHKU YHEPTUH BETPa U pacueTa 0KUIaeMON BRIPAOOTKH
BETPOIHEPTreTUYECKUMH YCTAaHOBKaMHU.
1) BasioBoii moTeHIran
2) BerpoBoii moTeHnman
3) Berpogoii kamactp.
4) TexHUYECKUIl MOTCHITUAIT
5) DKOHOMUYECKUI TIOTSHIINAI

OtBert: 3

Ob6ocHoBanue: BeTpoBoil kamacTp — CBEIEHHUS O BETPOBBIX YCIOBUSAX MECTHOCTH, COCTABIISICTCS
MEPUOUIECKH WM MyTeM HEMPEepPhIBHBIX HAOMIONIEHUN U JAIOMINI BO3MOKHOCTh KOJTHYECTBEHHOM
OIICHKH SHEPTUHU BETPA U pacyeTa 0KHIAEMOU BEIPAOOTKH BETPOIHEPTETUICCKUMHU YCTAHOBKAMHU.



3ananue ¢ BHIOOPOM OTBETa
0a30BbIif YPOBEHb

3ananue 8.
IIpouumaiime mexcm, evlOepume QOUH NPABUTLHBIL BAPUAHM OMEEMA U 3ANUWUUME APSYMEHMbI,
0bocHosbIsalOWUE 8b1O0P Omeema
TennoBast MarinHa, B KOTOPO# JKUIAKOE WM ra3o00pa3Hoe padouee Tea0 IBUKETCS B 3aMKHYTOM
00bEMe, pa3HOBHIHOCTD JIBUIATE ISl BHEIITHETO CrOPaHHMSI
1) poTOpHBIii ABUTATEIH
2) nBurareib Bankemns
3) neurarens Kapna benra
4) HeT MpaBMIILHOTO OTBETA
5) nBurarens CTUpIIMHTA.

OrtBer: 5

O6ocHoBanue: auratesnb CTUPIMHTA OCHOBAaH Ha IEPUOJAMYECKOM HArpeBe W OXJIKJICHUU
pabodyero Tena ¢ U3BJICUCHUEM YHEPTUH M3 BO3HUKAIONIETO MIPH 3TOM M3MEHEHHUS JaBIcHHs. MoXKeT
paboTaTh HE TOJIBKO OT CKUTAHHS TOTUIMBA, HO U OT JIFOOOTO UCTOYHHUKA TETlIa.

3aaHue Ha yCTaHOBJIEHHUE MOCIIEIOBATEbHOCTH
MIOBBIIEHHBIN YPOBEHB

3ananue 9.
IIpouumatime mexcm u ycmanogume nocieo008ameabHOCHb.
Kakum o0pa3om ocyliecTBiseTcs MOJydeHHE SIEKTPOIHEPTHH B KOCMUUYECKOM 3HepreTuke?
1) mosy4eHue COTHEYHOM SHEPriH Ha CHEIUATbHBIX Fe0CTAIMOHAPHBIX CITYyTHUKAX 3eMJITH
2) Ha 9THX CITyTHHKAX COJIHEYHAs! SHEPTHUsl TPAHCHOPMHUPYETCSI B DIICKTPUIECKYIO
3) nanee co CIIyTHHKOB B BHJE 3JICKTPOMAarHUTHOTO JIyda CBEPXBBICOKON YaCTOTHI IIEPENacTCs Ha
IIPUEMHBIE CTAHIIMY Ha 3eMJIe
4) Ha 3emiie JIyd CBEPXBBICOKOW YacTOTHI MIPeoOpasyeTcs B AIMEKTPUUECKYIO SHEPTUIO
5) rotoBasi SIEKTPOIHEPTHSI NIEPEAALTCS TIOTPEOUTEISIM

3anumure COOTBECTCTBYIOIIYIO ITOCIIEA0BATCIIBHOCTD HI/I(bp CJICBA HAIIpaBO:

1 | 2 | 3 | 4 5

3aiaHne Ha YCTaHOBJICHUE TIOCIEI0BATEIPHOCTH
MOBBIIICHHBI YPOBEHb

Samanue 10.
IIpouumatime mexcm u ycmaHosume nocie008ameIbHOCMb.
OO mpuHIKT padOTHI TETUIOBOW AIEKTPOCTAHIIMM MOKHO OIKMCATh CICTYIOIIMM 00pa3oM:
1). Bo3Bpariaercst oOpaTHO B KOTEJ, 3aMblKas UK. J[71s1 oXJ1akIeHHsI KOHIEHCATOpa MCIOJIb3YeTCs
BOJIa U3 BOJIOEMA WIIA T'PAIUPHU
2) TeryioBas SHEPrusi HaArpeTOW BOJBI MJIM Iapa O] BBICOKMM JaBJICHUEM TOCTYIAaeT B MapOBBIC
TYpOUHBI, TJIe TPeoOpa3yeTcsi B MEXaHMYECKYIO SJHEPTHIO BPAILICHUS pOTOpa TYpOUHBI.
3) BpamieHue poropa TypOHMHBI IPHUBOIUT BO BpaIllEHHE POTOP T'€HEepaTopa, B pe3ylbTare 4ero B
oOMOTKax cTaropa TeHeparopa HHIYLHUPYETCS  DJJIEKTpUYECKUd  TOK.  BwipaboTaHHas
ANIEKTPOIHEPTUs TIEPEIACTCS B DHEPTOCUCTEMY TSI paCIIpEACIICHHs M TIOTPEOICHHUS.
4) otpaboTaBmIMii mMap W3 TypOWHBI TOCTyNMaeT B KOHAGHCATOp, TJ€ OH OXJaXIaeTcs |
KOHJICHCUPYETCS | J1ajiee
5) B pe3ynbTaTe CXKUTaHHs TOIUIMBA BBIAETSETCS TEIUIOBas SHEPrusi, KOTOpas HCIOIb3yeTcs AJs
HarpeBa BOJbI UJIU Mapa.

3anuiunre COOTBCTCTBYIOIIYIO MOCJICA0BATCIBHOCTb I_II/I(I)p CJICBA HAIIpaBO:

5 | 2 | 3 | 4 1

3aaHne Ha YCTaHOBIEHHUE MOCIIEIOBATEILHOCTH
MOBBIIIIEHHBIA YPOBEHD
Samaune 11.


https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BE

IIpouumaiime mexcm u ycmanogume nocie008amenrbHOCb.

YcTaHOBUTE MOCIIEI0BATEIBHOCTD PA0OTHI IBYXBAJIBHOM Ira30TypOMHHON YCTAHOBKH.

1) BO3IYX HpEABAPUTEIIFHO CKMMACTCS B LIEHTPOOCKHOM KOMIIPECCOPE M TOCTYNACT B Kamepy
CXKUI'aHUs.

2) temmeparype 750°C u maBneHuu 26 Krc/cM? MOCTYNAalOT CHAayajda B TYpOMHY BBICOKOTO
naBjeHus (IPUBOIa KOMIIpeccopa),

3) a 3aTeM B TypOMHY HU3KOTO JaBiieHus (prBoAa TypOoreHeparopa), rie,

4) B Kamepe CropaHusi BO3JyX CMEIIMBACTCA C TOIUIMBOM M BOCIUIAMEHSETCS, OOpa3yroTCs
MIPOLYKTBI CTOPAHUs, KOTOPBIE IIPU

5) pacmmpsisice W coBepmas paboTy,  BBIOpachIBaroTCS B atMocdepy. DIEKTPOIHEPTHUs
BBIpabaThIBacTCS TypOOTCHEPATOPOM.

3anummuTe COOTBETCTBYIONIYIO TIOCIIEI0BATEIBHOCTD UG CIeBa HAPaBO:

1 | 4 y 2 \ 3 5

3aaHue Ha yCTaHOBJIEHHUE MTOCIIEIOBATEIbHOCTH
MIOBBIIICHHBIN YPOBEHb

3ananue 12.
IIpouumarime mexcm u ycmanosume nocie008ameabHOCMb.
Kak caenatb TepMOIJIEKTpUIECKUN TeHepaTop?
1) IIpoepsieM pabOTy TEPMOIIIEKTPUIECKOTO TeHepaTopa
2) Co3pmaiiTe MIACTHHBI U3 MOJYINPOBOJHHUKOBBIX MaTEPHAIOB U COOEPUTE U3 HUX TEPMOIIAPHI.
Kaxxnas tepmomnapa 10JKHA COCTOATh M3 OJHOW IUIACTUHBI MOJIOKUTEIBHOTO M OTPULIATEIHHOTO
Marepuana.
3) CoenuHuTe BCE TEpMOIIAphl MociaeoBaTe bHO. [ToIKmounTe 0TMH KOHEIl KaXI0i TepMOTaphl K
HarpeBarejIbHOMY HCTOYHHUKY, a JIpyrol KoHel — K oxjaaurtento. [Ipu HarpeBe OJHOTO KOHIIA
TepMoONapbl, MPOUCXOIUT PA3LACICHUE 3apsAN0B, YTO TNPUBOJUT K TOSBICHUIO PA3HOCTH
MTOTEHINAJIOB.
4) TlomxirounTe TEPMOAIICKTPUUSCKHI TeHepaTop K Harpy3ke — 3TO MOXET ObITh JIaMITOYKa,
MaJIeHbKUH JBUTATENIb WA JPYroe YCTPOWCTBO, KOTOPOE TpeOyeTcs MUTAaTh OT IMOJTYYCHHOU
AIEKTPUYECKON SHEPIUU.
5) IoAroToBHTE MOJYMPOBOIHUKOBBIC MATEPHAIIBI — OJIMH U3 HUX JOJDKCH OBITh C TOJIOKUTEIbHBIM
TEPMO-3/IC, a APYroil — ¢ oTpUIaTeabHbIM. YacTo UCIONB3YIOT OUCMYT-CEIeH, OUCMYT-TEIUTYp WU
CBHUHIIOBO-CEJICHUHBIE CILJIABBI.

3anumure COOTBCTCTBYIOIIYIO ITOCJIEA0BATCIIBHOCTD HI/I(bp CJICBA HAIIPpAaBO:

5 | 2 | 3 | 4 1

3a,Z[aHI/Ie Ha YCTAHOBJICHHUC COOTBCTCTBUA

HIOBBIIICHHBIN YPOBEHb
3amanue 13.
IIpouumaiime mexcm u ycmanogume coOOmeemcmaue
YcTaHOBUTE COOTBETCTBUE BUAOB MPEOOPa30BaHMS SHEPT UL
K kaxmoil mo3unmu, JAaHHON B JIEBOM CTOJOIE, MOAOSPUTE COOTBETCTBYIOUIYIO IMO3ULHUIO U3
IIPaBOro CToJIoNA:

BeinonHsieMas 3aiaya IToka3zaTenb COOTBETCTBHS
A | ynpaBisieMbIil TEPMOSEPHBIN CUHTE3 1 9TO TPOIECC, NPH KOTOPOM DHEPrus Mpeodpasyercs U3
MEXaHHYeCKOW B  DJEKTPHUYECKYI0 C  HCIOIb30BAHHEM
MAarHATHOTO TIONISI ¥ JBWDKYIICHCS JKUAKOCTH (OOBITHO
TIa3MBbl).
b MAarHUTOTHIPOJUHAMUYECKOE 2 9TO CHHTE3 OoJiee TSHKEMBIX aTOMHBIX sep U3 Ooee JIETKUX ¢
peoOpa3oBaHUe SHEPTHA LENbI0 TIONYYEHHUS] HHEPruM, KOTOPbIA, B OTJIWYHE OT
B3PBIBHOTO TEPMOSACPHOrO CHHTE3a (WCHONB3yeMOro B
TEPMOSIEPHBIX B3PBIBHBIX YCTpPOICTBAX), HOCHT
yIIpaBIISIEMBI XapakTep.
B | conneunsle Oarapen | 3 UCTIONIE30BAaHNE OWOCHCTEM [UIS  TIONYYCHHS DHEPTUU
(poTodmeKTpUIECKIIe MOTYIIH) SIBIISIETCS TIEPCIEKTUBHBIM ~ METOJIOM. buocucremMel  Moryr
obecrieunth CBBINIE 15% TpOW3BOACTBA dSHEPrHH IS




OKOHOMMYCCKHU PA3BUTHIX CTPAH

I' | conHeuHBIE KOJIEKTOPEI 4 9TOT METOJ OCHOBaH Ha MCIHONb30BAHUHM COJHEYHOTO CBETa
Uil TIpeoOpa3oBaHus ero B 3JeKTpudecTBo. OHM  TakxKe
U3BECTHBIE KAaK COJHEYHBIE MAHENH, UIMEIOT Pa3INYHbIC TUIIBI
¢ paszseM KIIJI, koTopblil MOokeT BapbupoBaThesa oT 15% mo
22%

5 OTOT METOJ HCHONB3YeTCs Ui IoinydeHus teruia. OHu
npeoOpa3yloT COMHEYHOEe U3JIydYeHHe B TEIIo, KOTOpPOe
MOKHO MCIIOJIb30BaTh IS IPOMBIIUIEHHOTO OTOIUICHHS U
00€eCIeueHUs TOPSIEro BOAOCHAOKEHUSL.

3anummuTe BRIOpaHHBIE U (PBI O] COOTBETCTBYIOIIUMHU OYKBaMH:

A b B

o1 =

2 1 4

3a/laHue Ha YCTAHOBJIEHUE COOTBETCTBUSA
MIOBBIIICHHBIN YPOBEHb
3ananue 14.
IIpouumavme mexcm u ycmanogume coomeemcmasue
Pacnipenenure GyHKIIMN OCHOBHBIX 3JIEMEHTOB COJTHEUHOM 3JEKTPOCTAHIIMH.
K kaxmol mo3wiuu, JaHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO TO3UIIUAIO W3
paBoro croJoua:

Brimonnsemas 3agaua IlokazaTenb COOTBETCTBUS
A | KOHTpoiiep 3apsaa 1 9TH YCTPOMCTBA MPE0OPa3YIOT COTHEYHBIH CBET B MOCTOSIHHBIN TOK
b COJIHEYHBIC naHenu | 2 peryaupyeT 3apsj aKKyMYJISTOPHBIX OaTapei, 4ToObl MPEIOTBPATHTH
(dboToanexkTpudeckue UX TIepe3apsi] WK TIyOOKHU paspsi
MOJTYJIH)
B | akkymynsropsi 3 npeoOpa3yer MOCTOSHHbBIN TOK, MOJYYECHHBIH OT COJHEYHBIX MaHened u

aKKyMYJSITOPOB, B IIEPEMEHHBIH TOK, KOTOPBIH HCIOJB3YyeTcs B
OBITOBBIX MPHOOpPAX U CETH JICKTPOIUTAHUS

T UHBEPTOP 4 3JIEKTPOHHOE YCTPOWCTBO, KOTOpPOE AaBTOMATHYECKU IIOAJCP)KUBAET
3a/IaHHYIO CHJTY 3JIEKTPUYIECKOTr0 TOKA B LENHU MIPU U3MEHEHNHU Harpy3Ku
B JJIEKTPUYECKON LIENU

5 XPaHAT 3JIEKTPUUECKYIO 3HEPTUIO, TOIYyIEHHYIO OT COJIHEUHBIX MaHemnei

3anuunTte BeIOpaHHbIE HUQPHI IO COOTBETCTBYIOIIUMH OYKBaMHU:

A b B

w|-

2 1 5

3ajaHye Ha YCTAaHOBJIEHUE COOTBETCTBUS
HIOBBIIICHHBIN YPOBEHb
3amanue 15.
IIpouumaiime mexcm u ycmanosume coomeemcmesue
Pacnipenenute 0oCHOBHBIE (PYHKLIUH JIEMEHTOB THAPOIIEKTPOCTAHIINH.
K kaxmoil mo3unmu, JAaHHON B JIEBOM CTOJOIE, MOAOCPUTE COOTBETCTBYIOUIYIO IMO3ULHUIO U3
IIPaBOro CToJIoNA:

Bremonnsemas 3aJaydya ITokxa3aTenb COOTBETCTBUS
A | miotunHa 1 npeoOpaszyeT MEXaHHYECKYIO SHEPTHIO B AJIEKTPUYECKYIO
B | BomonamopHas tpy6a 2 CO3/Ia€T BOJIOEM C 3aI1acOM BOJIbI
B | runporypbuna 3 npeoOpasyeT SHEPTUIO IOTOKA BOABI B MEXaHUUESCKYIO SHEPTHIO,
I" | reneparop 4 obecrnieurBaeT MMOJBOA BOJA K THAPOTYPOMHE
5 XPaHUT 3arac BOIbI

3anuiunre BBIGpaHHBIC I_II/I(I)pBI 1o COOTBCTCTBYHOIIIUMU 6yKBaMI/II

A b B I

2 4 3 1



https://www.bing.com/ck/a?!&&p=ad755b77f3db343fJmltdHM9MTcxNTIxMjgwMCZpZ3VpZD0yYzljMWJjZi0zNjIwLTY5NjUtMWVhYy0wZmQxMzdiYzY4NmQmaW5zaWQ9NTU3MA&ptn=3&ver=2&hsh=3&fclid=2c9c1bcf-3620-6965-1eac-0fd137bc686d&u=a1L3NlYXJjaD9xPdCt0LvQtdC60YLRgNC40YfQtdGB0LrQuNC5JTIw0YLQvtC6JTIwd2lraXBlZGlhJmZvcm09V0lLSVJF&ntb=1
https://www.bing.com/ck/a?!&&p=4a3777a862e9b976JmltdHM9MTcxNTIxMjgwMCZpZ3VpZD0yYzljMWJjZi0zNjIwLTY5NjUtMWVhYy0wZmQxMzdiYzY4NmQmaW5zaWQ9NTU3MQ&ptn=3&ver=2&hsh=3&fclid=2c9c1bcf-3620-6965-1eac-0fd137bc686d&u=a1L3NlYXJjaD9xPdCt0LvQtdC60YLRgNC40YfQtdGB0LrQsNGPJTIw0YbQtdC_0YwlMjB3aWtpcGVkaWEmZm9ybT1XSUtJUkU&ntb=1

3aaHue ¢ pa3BEpHYTHIM OTBETOM
Bricokuii ypoBEHb
3ananue 16.
Ilpouumatime mexcm u 3anuwiume paszeepHymviil 000CHO8aHHbLIL omeem. B cayuae pacuemmuou
3a0ayu, 3anucams peuleHue u Omeem.
Kakue pecypcbl OTHOCATCSI HEUCUepraeMbIM?.
OtBer (pemenue): K HeucuepmaembIM pecypcam OTHOCAT Kocmuueckue (sHeprusi ConHua,
NPUIMBOB OTJIMBOB), KIUMaTH4YecKWe (TemIeparypa, BIaXHOCTh BO3AyXa, OJHEPrus BETPa,
reoTepMalibHasi JHEPTHs ), BOJHBIC PECYPCHI.

3aiaHue ¢ pa3BepHYThIM OTBETOM
BrIcokuil ypoBeHb

3ananue 17.

Ilpouumatime mexcm u 3anuwiume paszeepHymviil 000CHO8aHHLIL omeem. B ciayuae pacuemmuou
3a0ayu, 3anucams peuleHue 1 Omeem.

VYKaxuTe OCHOBHBIE HAIIPABJICHHUS UCIIOJIb30BAHUSI BTOPUYHBIX SHEPTETHUECKUX PECYPCOB.

OtBer (pemenue): OCHOBHBIMU HAMPABICHUSIMH WCIOJb30BAHUS BTOPUYHBIX JHEPTETHUECKHUX
pecypcoB (BOP) sBRstOTCS: TOIITMBHOE — KOTJIa OHHM HMCTIOJB3YIOTCS HETOCPEACTBEHHO B KAYECTBE
TOIJIMBA; TEIUJIOBOE — KOTJAa OHU HCIOJIb3YIOTCS HEMOCPEJICTBEHHO B KayecTBE TeIula WU s
BBIPAOOTKHU TEIJIa B YTHJIM3AIMOHHBIX YCTAHOBKAaX; CHUJIOBOE — KOT/Ia OHHM HCIIOJIB3YIOTCS B BHUJE
ANEKTPUYECKON WM MEXaHMYECKOW DHEPrHH, IOJYy4YeHHOW B YTHIM3AIIMOHHBIX YCTaHOBKAX;
KOMOMHHPOBAHHOE — KOTJla OHU HCIIOJB3YIOTCS KaK AJIEKTpHUecKas (MeXaHW4ecKas) DHEeprus u
TEIIO, MOJYYECHHbIE OJJTHOBPEMEHHO B YTHUJIM3AIMOHHBIX YCTAHOBKax 3a cuetr BOP.

3amaHue ¢ pa3BepHYTHIM OTBETOM
Bricokuii ypoBeHb

Samanue 18.
Ilpouumatime mexcm u 3anuwiume paseepHymviii 000CHO8aHHLIL omeem. B ciyuae pacuemmuou
3a0ayu, 3anucams peuleHue 1 omeem.
UTto Takoe BTOPUYHBIE SHEPTETHUECKUE PECYPCHI?
OtBer (pemieHue): BTOpUUHBIMH HPHEPreTUYECKUMHU PECcypcamu SBISIOTCS HSHEPreTHUECKUN

MOTEHIUAN TPOIYKIIUH, OTXOJ0B, MOOOYHBIX M MPOMEKYTOUYHBIX MPOIAYKTOB, OOpa3yrOIIUXCS B
TEXHOJIOTUYECKUX arperarax (ycTaHOBKax), KOTOPbIE HE MOTYT OBITh HCIIOJIb30BaHbl B CaMOM
arperaTe, HO MOTYT YaCTUYHO WJIM TOJIHOCTHIO HCIIOJIb30BAThCS ISl SHEPrOCHAOKEHUS APYIHX
MMOTPEOUTEIICH.

3aaHue ¢ pa3BEpHYTHIM OTBETOM
Bricokuii ypoBeHb
3amanue 19.
IIpouumaiime mexcm u 3anuwiume pazeepHymuvlii 000CHO8aAHHLIL omeem. B ciayuae pacuemmoii
3a0auu, 3anucamo peutenue u omseenm.
Yro Takoe ynenbHasi JHEProeMKOCTh YCIIOBHOTO TOIIIMBA?
OtBer (pemenue): Pa3nuuHble BHMJBI SHEPreTMUECKHX PECYpCcOB OO0Naal0T pPa3HbIM

Ka4ecTBOM, KOTOPOE XapaKTEepPH3yeTCsl SHEPrOEMKOCThIO TOIMBa. s ynoOCTBa COMOCTABICHUS
Pa3NUYHBIX BHJIOB SHEPrOpecypcoB M BO3MOXKHOCTH pacueToB pacxoj BCEX BHUJAOB TOIJIMBA
CPaBHHUBAIOT C PAaCXOJ0M TaK Ha3bIBAEMOTO YCJIOBHOTO TOIUIMBA. 3a YCIOBHOE NPHUHATO TaKoe
TOIUIBO, TIPH cropaHuu 1 Kr kotoporo Beiensercs 29,3 *-10° Ik, uma 7000 Kkam SHEpruu.
VY 1enbHOM SHEProeMKOCThIO Ha3bIBAETCS KOJMYECTBO SHEPTUH, MPUXOASIIEecs Ha €AUHHUILY MAcChl
(U3MYECKOTO TeNla SHEPropecypca, To ecTh JUIs YCIOBHOTO TOMIMBA oHa paBHa 29,3 *-10° JIx/kr
i 7000kkan/Kr.



3aaHue ¢ pa3BEpHYTHIM OTBETOM
Bricokuii ypoBEHb
3ananue 20.
Ilpouumatime mexcm u 3anuwiume paszéepHymviil 000CHO8AHHbLIL omeem. B cayuae pacuemmuou
3a0ayu, 3anucams peuleHue u Omeem.
Kak xmaccuuuupyrores opraHndeckie TOTBa ?
Otger (pemienue): OpraHu4ecKre TOIUTNBA KIACCH(PHIIUPYIOTCS

1. o arperaTHOMY COCTOSIHHIO - Ha TBEp/bIe (YroJib, TOp(, TOPIOYHIA CTIAHEII, PACTHTEIHHOE
TOTUTMBO), )XHUJKUE (HEPTh W MPOIYKTHI ee mepepadoTKu: OCH3MH, KEPOCHH, ITU3EIbHOE TOIUIHBO,
Ma3yT U JIp.), ra3000pa3Hble (IPUPOIHBIN U NCKYCCTBEHHBIN r'a3bl);

2.0 crnocoOy TMOJy4eHUs - Ha ECTeCTBEHHbIE (0ObIBacMble M3 3E€MHBIX HEIp) U
UCKYCCTBEHHBIE (TOJly4aeMble B pe3ylbTaTe (U3NYECKOW WM XUMHUYECKOW mepepaboTKu
€CTECTBEHHBIX TOIUIMB U IPYTHUX MPHPOJIHBIX BEIIECTB).

3. KJIKOUM K OLIEHUBAHUIO TECTOBBIX 3AJJAHUIA [TO BAPUAHTY 2

Ne BepHsliii otBeT Kputepuu
3aJaHus

1. 1234 10 — moJIHOE MPaBHJILHOE COOTBETCTBUE
00 — ocTanbHbIe CIydan

2. 12345 10 — moJIHOE MPaBHJILHOE COOTBETCTBUE
00 — ocTanbHbIE CIydan

3. 123 10 — moJIHOE MPaBHJILHOE COOTBETCTBUE
00 — ocTanbHbIe CIydan

4. 345 16 — moTHOE NpaBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE ClTydan

5. 2 10 — monHOE MPaBHIIFHOE COOTBETCTBUE
00 — ocranpHBIE ClTydan

6. 1 10 — monHOE MpaBHIIFHOE COOTBETCTBUE
00 — ocranpHBIE ClTy4an

7. 3 10 — monHOE MPaBUIIFHOE COOTBETCTBUE
00 — ocranpHBIE ClTydan

8. 5 10 — monHOE MPaBHIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan

9. 12345 16 — HonHOE MpaBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE ClTy4an

10. 52341 16 — HonHOE MpaBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE CITy4an

11. 14235 16 — onmHOE MpaBUIIBHOE COOTBETCTBHE
00 — ocranpHBIE CITy4an

12. 52341 16 — TonHOE MPaBUIIBHOE COOTBETCTBHUE
00 — ocranpHBIE CITydan

13. A2B1B4I'5 106 — monHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan

14. A2B1BS5I3 106 — monHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocranpHBIE CITydan

15. A2B4B3T'l 106 — monHOE MPaBIIIFHOE COOTBETCTBUE
00 — ocraipHBIE CITydan

16. K  Heucuepmaempim  pecypcam  otHOcAT | IlonHbIi  mpaBWiIbHBIE  OTBET Ha  3aJaHUE

kocmudeckue (PHeprusi CoNHIIA, TPWIMBOB | ONCHWBaeTCsS 3 Oammamu;, ecid [OMyIIeHa OHa
OTIIMBOB), KJIMMAaTHYeCKHe (TeMIlepaTypa, | OmMOKa/HEeTOYHOCTH/OTBET TPAaBHIBHBIN, HO HE
BJIAKHOCTH BO37yXa, SHEpTUs BeTpa, | MONHBIA - 1 Gaimi, ecaw JOMyImieHO Ooiiee OmHON

reoTepMallbHasi YHEPTHs), BOAHBIE PECYPCHL. OIMIOKH/OTBET HETIPABUIIEHBIN/ OTBET OTCYTCTBYET -

0 6ammoB
17. OCHOBHBIMH HalpaBJCHUSIMH HCTIONB30BaHMA | [IoMHBIM  TpaBWIBHBIM ~ OTBET HA  3aJaHue
BTOPUYHBIX SHEpreTndeckux pecypcoB (BOP) | onenmBaercs 3 Oamramu; ecnw JOMyIIeHa OJHA
SIBIISIIOTCS:  TOIUIMBHOE  —  KOT/IAa  OHM | ONIMOKAa/HETOYHOCTH/OTBET TMPABWIBHBIN, HO HE
WCTIONB3YIOTCST HETIOCPECTBEHHO B KadecTBE | MONHBIM - | Oam, ecnu JomymieHo Ooiiee OJHOM
TOIUTMBA;  TEIJIOBOE —  KOTJa  OHM | OMIMOKW/OTBET HETPaBHJIBHBIN/ OTBET OTCYTCTBYET -

HCHOJIB3YHOTCA HCIMOCPCACTBCHHO B KAa4YCCTBEC 0 GatoB
TCIIa WK  OJIA BBIpa6OTKI/I TCILIa B
YTWIN3aUOHHBIX YCTAHOBKAX; CHJIIOBOC —




KOrJa  OHH  HUCIOJB3YIOTCI B BHIC
ANIEKTPUYECKOW HMIIM MEXaHUYECKOW SHEPTHUH,

MOJTyYCHHOW B YTHIIN3AIMOHHBIX YCTAHOBKAX;
KOMOWHHPOBaHHOE - Korjaa OHH
HCTIONIB3YIOTCS Kak ANIEKTPUYECKAasI
(MexaHMUecKas) SHEprus u TEIIO,
MIOTyYeHHBIE OJTHOBPEMEHHO B
YTWIM3aLMOHHBIX YCTaHOBKax 3a cueT BOP.

18. BropuuHbiMH 3HepreTHueckuMu pecypcamu | [lonHbII — MpaBUIbHBIA  OTBET Ha  3ajaHue
SIBIISIIOTCSL ~ DHEPreTHYeCKWH  TOTEHIMajl | OoleHHuBaercs 3 OajulaMu; eclid JIOIyIlIieHa OjHa
MPOAYKIMH,  OTXONOB,  IOOOYHBIX W | OIMIMOKAa/HETOYHOCTH/OTBET NPABWIBHBIH, HO HE
MIPOMEXYTOYHBIX MTPOIYKTOB, 00pa3ylomuXcs | MONMHBIM - 1 Oam, ecnu JOmymieHo Ooljiee OJHOM
B TEXHOJOTMYECKHX arperarax (yCTaHOBKax), | OMIMOKH/OTBET HETPaBHJIbHBIN/ OTBET OTCYTCTBYET -
KOTOpBIE HE MOTyT OBITh HCHONB30BaHbl B | 0 OasioB
caMOM arperate, HO MOTYT YacTUYHO WIIH
HOJTHOCTBIO UCIIOIb30BaThCS Ut
9HEProcHa0)KeHHUs IPYTuX NoTpeOuTenei.

19. Paznuynble BuAbl sHepreTHyeckux pecypcoB | IlomHbIi  mpaBWiIBHBIM ~ OTBET Ha  3aJaHue

007aJal0T pa3HbIM  KauecTBOM, KOTOpOe | OLeHUBaeTcs 3 OamgamMu; €clu JOIyLIeHa OJHa
XapaKkTepu3yeTcss YHEProeMKOCTBIO TOIUTMBA. | OMIMOKA/HETOUYHOCTH/OTBET NPABWIBHBIH, HO HE
Just ynoOcTBa COMOCTAaBIEHMS pAas3IMYHBIX | MONHBIM - 1 Oami, ecnu HomylieHo Ooljiee OXHOM
BUJIOB DHEPrOPECYPCOB W  BO3MOXKHOCTH | OIIMOKH/OTBET HENPaBHIBHBINA/ OTBET OTCYTCTBYET -
pacueToB pacxol Bcex BHAoB TomnuBa | 0 Ganios
CPaBHHMBAIOT C PacXOJOM TaK Ha3bIBAEMOTO
YCIOBHOTO TOIUIMBA. 3a YCJIOBHOE HPHUHSTO
TaKoe TOIUIMBO, MPU CrOpaHUU | KT KOTOpOro
BeIAenseTcs 29,3 *-106 Ik, nan 7000 xkan
SHEpPrUu. VY nenbHON 3HEPrOEMKOCTBIO
Ha3bIBaACTCA KOJIMYCCTBO OHEpPruu,
NpUuxXoaAIICeCs Ha €ANHULY MacCcChlI
(u3MYecKoro Tema BHEpPropecypca, TO €CTh
JUIsl YCJIOBHOT'O TOILIMBA OHA paBHa 29,3 *-106
JIx/xr mmn 7000KkKai/Kr.

20. Opranunueckue ToruiMBa kinaccuduuupytotes: | [lomHplii  mpaBWiIbHBIE ~ OTBET HA  3aJlaHUE
1. mo arperaTHOMy COCTOSHHIO - Ha TBEpAbIC | OLleHHBaeTcsd 3 OajulaMu; ecld JAOMyIleHa OJHa
(yromb, Topd, TOpIOYHI claHel, | OmMOKa/HETOYHOCTH/OTBET TMpPABUIBHBIN, HO HE
pacTuTelbHOE TOIUIMBO), Kuakue (HedTh W | monHbld - 1 Gam, eciam jgomyiieHo Oonee OIHOM
MIPOYKTHI e epepaboTKH: OCH3MH, KEPOCUH, | OMIMOKH/OTBET HEMPAaBHIIbHBIN/ OTBET OTCYTCTBYET -
IU3eNbHOEe  TOIUIMBO, Ma3yr ®  1p.), | 0 6ammoB
ra3o00pa3Hbie (IPUPOIHBINA U UCKYCCTBEHHBIH
rasel); 2.0 crocody MOITy4eHUs - Ha
€CTeCTBEHHBIE (IOObIBaeMble U3 3EMHBIX
Help) U HCKyCCTBEHHBIE (TIONydaeMble B
pe3ynbrare (QU3MYECKOW WM XUMHYECKOM
nepepabOTKH eCTECTBEHHBIX TOIUIMB U IPYrux
MIPUPOIHBIX BEIIECTB).

IIkana oneHUBaHMsI TECTA
IIKaJIa OLICHUBAHHUS WHTEpBaJ 0aioB
5 27-30
4 21-26
3 14-20
2 0-13
KommuiekT 3agaHuii K KOHTPOJILHOI padoTe:
(6a30BbIii YpOBEHB)
Bapuanr 1
1. Hcropust sHEpreTUKH ¢ IPEBHEUIINX BPEMEH JI0 HAIMX JHEH.
2. MI'Jl —reHepatopsl U MEPCIEKTUBBI UX IPUMEHEHHUS.
3. Kakne NpEeUMYIICCTBA UCIIOJIB30BAHUS COJTHEUHOM 3HCpFI/II/I?
Bapuanr 2

1. Yro Ha3wiBaeTcsa KHMHEeTHYECKOU sHeprueit? [IpuBeaure mpumepsl.
1. Knaccudukaus BUI0B npeoOpazoBaHMs SHEPTUH.




2. Bonopon — HercuepnbIBaeMblii HCTOYHUK SHEPTUU.

Bapuanrt 3

2. 1. Yto Ha3pIBaeTCs MOTEHIIMAIBHOM 3Heprueii? [IpuBenure mpuMepsl.

3. 2. HeB0300HOBIsIeMble HCTOYHUKH YHEPTHUH.

4. 3. Ucropus npuMeHeHus BOIOPOJa B KaueCTBE TOILIMBA.

Bapuanr 4

5. HasoBute u3BecTHbIE BaM crocoObl nepeaaun termia. [Ipuseaure npumepsl.

1. Bo0300HOBINsiEMbIE HCTOYHUKH SHEPTHH U TIEPCIIEKTUBBI UX UCTIOIH30BAHUSI.

2. CrnocoObl ToTy4eHus BOJIOPOA.

Bapuanr 5

6. UYro Ha3pIBaeTCs KOHBEKTHBHBIM TeTsiIooOMeHoM? [IpuBeanTe mpumepsl.

7. DHepreTM4ecKUil KpU3KC U CIOCOObI €ro MPeoI0JICHUS.

8. ABTOMOOWJIBHBIE IBUTATENIN Ha BOJOPOJIC — UCTOPHS U TIEPCIIEKTUBEI.

Bapuanr 6

1. Kako¥i npuHITUIT UCTIOJIB3YETCS B pabOTe TEPMOIIEKTPUUECKOTO ITpeoOpa3zoBares?

2. Hcnonp3oBaHME COJTHEYHOM SHEPTHH: MPOILIOE, HACTOAIIEe, Oymymiee.

3. Bomopon — amemenT Ne 1 sHEpreTHKH Oyaymiero.

Bapwuanr 7

1. HasoBuTe OCHOBHBIE THUIIBI TepMONap. [ 1e OHM IPUMEHSFOTCS?

2. T'enmmoycTaHOBKH M MX IPUMEHECHHE.

3. Dxosoruyueckue mpooIeMbl TPAHCTIOPTA B BOJOPOI.

Bapnanr 8

1. Kakoe mpakThueckoe 3HaU€HHE UMEET TEPMOIIICKTPOTeHEpaTop?

2. SlBnenue poTordderTa Kak OAUH U3 CIOCOO0B IPeoOpa30BaHUS SHEPTHH.

3. DHepreTuka M 3KOJOTHS, CIIOCOOBI COKpAIIEeHUs BEIOPOCOB.

BapuanTt 9

1. Kakwue ampTepHaTHBHBIC TOTUTMBA HAXOIAT MpakTudeckoe npuMenenue B JIBC, u mis
KaKuX IBUTraTeyci?

2. PerpocnektuBHBIC 0030p CITOCOOOB MCITOJIB30BAHUS YHEPTUH BETPA.

3. HerpaauuuoHHble HCTOYHUKU YHEPTUH HA TPAHCIIOPTE.

Bapuant 10

1. Kakue paboune nuanazoHbl TEMIEPATYP pPa3InYHBIX TepMonap?

2. BerpoycTaHOBKH — UX KOHCTPYKIIUS ¥ IIPUMEHEHHUE.

3. CmocoOsl XpaHeHHS BOAOPOIa Ha OOPTY aBTOMOOMIIS.

Bapuant 11
1.  Yro mepcnekTUBHEE M SKOHOMHMYECKU BBITOJHEE JJISl IIMPOKOrO MPUMEHEHHUs Ha
ABTOMOOWMIIBHBIX JIBUTATENISX - CHKATBIM MM CKUKEHHBIN Tra3?
2. Meroauka pacyeTra IpOoCTEUIIEeH BETPOYCTAaHOBKU.
3. DJNeKTpOXUMHUYECKUE TeHEPATOPhI U MEPCIEKTUBBI NX TPUMEHEHUS.
BapuanTt 12
1. Kak u3meHsieTcss MOITHOCTh ABUTATENS MPU Mepexojie ¢ OeH3nHa Ha ra3?
2. DIIEeKTPOMOOHIIb — TPOOIEMBI U TIEPCIICKTHBHI.
3. Kak paboTtaer TepMO3IeKTpHUeCKUii TeHepaTop C SIIEPHBIM PeakTopoM?
Bapuanr 13
1. I'eoTepmanbHbie BO/IBI — BO3MOXKHBIA HCTOUHHUK YTHIIM3AI[UHU TEIUIA.
2. Hcropust npuMeHeHus 3IeKTPUUECKOM TSI Ha TPaHCIIOPTE.
3. KakoBbI mpenmyIiecTBa UCIoab30BAHNUS COTHEYHOW SHEPTUU?
Bapuanr 14

1. HpI/IJ'II/IBHLIe QJICKTPOCTAHIUU — HepCHCKTI/IBHHﬁ croco0 MOJIYHYCHUS SJICKTPOIHECPIrUHU.
2. TonnuBHBIE 3JIEMEHTHI — UX KOHCTPYKIHA U ICPCIICKTUBLI IIPUMCHCHMU .
3. KaxkoBnl npeuMymeCTBa UCIOJIb30BaAHUA BCTpOBOfI BHCpPI/II/I?

Bapmuanr 15

1. [lepcieKTHBBI IPUMEHEHUSI TEOTEPMAIBHBIX BOI.

2. Crnioco6bl pexymnepariy TeIIoBOM 1 MeXaHUYEeCKON SHEPTuu.
3. Ha3zoBute crocoObl HCTOIB30BaHUS COTHEUHOM SHEprun?

Bapuant 16



1. VYrunmzamust Temnotel orpaboTaBmux razoB JIBC kak cnoco0 TMOBBIMICHHS €ro

3¢ dEeKTUBHOCTH.
2. Vcmonb30BaHME SHEPTUU BOJIH.
3. Kaxum 006pazom MOKHO IpeoOpa3oBaTh COTHEYHYIO SHEPTHUIO B 3JICKTPUUECKYIO?
Bapuant 17
1. ArtomHas 3HepreTuka — UCTOPUS Pa3BUTHSL.
2. TepMoxumHuecKasi pereHepanus TermioTel orpadoraBmux ra3os JABC.
3. Ha ocHoBe KakMx MaTepuansoB U3rOTABIMBAIOTCS (POTOIIEMEHTHI?
Bapuanr 18
1. IlpumeHeHHe aTOMHON 3HEPTUM B MUPHBIX LIETISX.
2. AXKyMYJIHpOBaHHE MEXaHHYECKOUN SHEPIUH.
3. Ilpwm kakoit ckopoctu Betpa nocruraercs Hanbonsmmid KI1/1 BerpoycranoBku?
Bapuant 19
1. Hcnonp3oBaHue MHEBMAaTHYECKOTO MTPUBO/IA.
2. Ilepeuncnute OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI BETPOYCTaHOBOK?
3. KopaGenpHbie aTOMHBIE SHEPTOYCTAaHOBKH.
Bapuant 20
1. HerpanunuonHsle 3HEpreTHyecKkrue YCTAHOBKU MOPIIIHEBOTO THUIIA.
2. UTto Ha3pIBaeTCsl BUHIPO3HBIM MEXaHU3MOM U KaKOBO €r0 Ha3HaueHHUe?
3. [IepcniekTHBEI pa3BUTHSA AaTOMHOM SHEPrETUKH.
Bapwuant 21
1. PoTtopHO-mopuIHeBoi ABUTAaTEIh — MPOOIEMBI U TEPCIEKTUBBI IPUMEHEHHUS.
2. UYTO MOHMMAIOT IOJI pereHepanuei Mmacia?
3. TepmosiepHast JHEPTETHKA — UCTOPHUS U TIEPCTICKTUBBL.
Bapwuant 22
1. Ta3oTypOuHHBIN aBTOMOOMIIb — 32 HUM JIU Oyaymiee?
2. Jlomyckaercs Iu U3MEHEHHE CPOKOB 3aMEHBI Maca?
3. TOKAMAK - cepaiie TepMOSIICPHON SHEPTEeTUKH.
Bapwuant 23
1. JIBurarenyu BHEIIHErO CrOPaHys Ha TPAHCIIOPTE.
2. B d4em omimyMe MOTOPHOrO METOAA OMNPEACICHUS OKTaHOBOIO 4YHCJIA OT
HCCIIEI0BATEIBCKOr0?
3. Ha ocHOBe Kakux METAUIOB M3rOTaBIMBAIOT MbBIIbHBIC 3aryCTUTENH IS

IJIACTUYHBIX CMa30K?

Bapuant 24

1.YT0 noHUMAIOT MO BA3KOCThIO HEPTENPOIyKTA?

2.1lepeuncnute n3BecTHbie BaM criocoObl OUNCTKY CUCTEMbI OXJIAXKICHUS OT HAKHUIIH.
3.IlepcrieKTUBBI Pa3BUTHUSI ATOMHOM SHEPTETUKU.

[IpakTryeckas yacTh (BBICOKHI YPOBEHbD )
YrupouieHHbIH TepMOAUHAMUYECKHH pacueT 1ukia CTupiauHra

BapuanTs! pacuera nukna Ctupiaunra

| Py, Ty, | vy, | P2, | T2, | vy P3, | T3, | vs3, | pa | Ta | Vs du, a2, N, %
M wina k| M3/K mna | k| M3/Kr | wna k| M3/RI mna | k| m3/kr | OK/RP | OsK/KP nd,

Hom.
Bap.

1 0,1 | 300 6 900

2 0,11 | 300 6,5 | 900

3 0,12 | 300 7 900

4 0,13 | 300 7,5 | 900

5 0,14 | 300 8 900

6 0,15 | 300 7,5 | 900

7 0,16 | 300 9 900

8 0,17 | 300 9,5 | 900

9 0,18 | 300 10 | 900




10 | 0,19 | 300 10,5 | 900
11 | 0,20 | 300 11 | 900
12 | 0,21 | 300 11,5 | 900
13 | 0,22 | 300 12 | 900
14 | 0,23 | 300 12,5 | 900
15 | 0,24 | 300 13 | 900
16 | 0,25 | 300 13,5 | 900
17 | 0,26 | 300 14 | 900
18 | 0,27 | 300 14,5 | 900
19 | 0,28 | 300 15 | 900
20 | 0,29 | 300 16 | 900
21 0,3 | 300 16,5 | 900
22 | 0,31 300 17,5 | 900
23 | 0,32 | 300 18 | 900
24 | 0,33 ] 300 19 | 900

Kpurtepuu u nikana orieHMBaHUS 1O OLIEHOYHOMY CPEJICTBY KOHTPOJIbHAs paboTa

[Mkaa

OIICHUBAaHUS .
Kpurepnii onennBanus

(uHTEpBaN

OasIoB)

5 KonTtposnbHast paboTa BbIIIOJIHEHA Ha BHICOKOM YPOBHE (IPaBUJIbHBIE OTBETHI JAHbI
Ha 90-100 % BompocoB/3anay)

4 KonTponbHast paboTa BBINOJIHEHA HA CpelHEM ypOBHE (IIPaBUJIbHBIE OTBETHI JaHbI
Ha 75-89 % BompocoB/3a1au)

3 KonTpospHast paboTa BbIIOJIHEHA HA HU3KOM YpPOBHE (TIpaBHJIbHBIE OTBETHI JaHbI HA
50-74 % BompocoB/3aaay)

5 KoHnTpospHast paboTa BBINIOJIHEHA HA HEYJJOBJIETBOPUTEIBHOM YPOBHE (IIPaBUIIbHBIE
OTBETHI JaHbl MeHee yeM Ha 50 %)

JUCLUILINHE

TeMbl M1 BApMAHTHI K HHAUBHAYAJIbHOMY 32JaHUIO (BBICOKUN YPOBEHbD):
1. Ompenenenre OCHOBHBIX TEPMOJUMHAMHYECKUX IMMapaMETPOB H30XOPHOTO, M300apHOrO U
M30TEPMHUYECKOTO MPOIIECCOB.
2. OmpezneneHue OCHOBHBIX TEPMOJMHAMUYECKUX MAapaMeTPOB aquadaTHOTO U MOJUTPOITHOTO
MIPOLIECCOB.
3. YnpoleHHbIH TepMOIUHAMUYECKUI pacdyeT 1ukia KapHo.

Bremmonnsercs cornacHo

«Mamasa

OHCPIrCTHUKA»
«3HepreTI/I‘{CCKOC MAaIllMHOCTPOCHUCH),

(st

CTYACHTOB,
CIICHHUAIIBHOCTD

110
((I[BI/IFaTeJ'II/I BHYTPCHHETO

METOJMYECKUX YKa3aHWW K WHIUBHIYAIbHBIM 3aJaHUSM TI0
oOyuaronuxcs
13.03.03.

HaIIpaBJICHUIO

cropanus») / Cocrt.: A. A. Jlanuneituenko - Jlyranck: U3n-so JIHY um.B.[{ans, 2019. - 39c¢.

I[aHHBIC IJI1 pacdCTa H30XOPHOI'0 IMporecca

Howm. p1, T1, | i, P, T2, | w2 l, d, U, S,
Bap. Ma K | M¥/xr Ma k | M3/kr | Jox/xr | Jox/xr | JB/kr | J/(kr-K)
1 | 101320 | 300 200000

2 101320 270 300000

3 | 101320 | 400 350000

4 |101320 | 500 380000

5 | 400000 | 600 400000

6 | 400000 | 700 500000

7 | 400000 | 900 500000

8 | 500000 | 250 700000

9 | 500000 | 250 750000

10 | 500000 | 250 800000

11 | 500000 | 250 900000




12 | 500000 | 250 1000000
13 | 500000 | 250 400000
14 | 500000 | 250 300000
15 | 500000 | 300 200000
16 | 500000 | 320 100000
17 | 500000 | 350 50000
18 | 500000 | 370 1000000
19 | 500000 | 400 1000000
20 | 500000 | 450 1300000
21 | 500000 | 500 1400000
22 | 500000 | 500 1500000
23 | 500000 | 500 1600000
24 | 500000 | 500 1700000
Jlannbie ams pacdera n300apHOTO mpoliecca
Howm. p1, T, | vi, | P2 | T2 | w2 l, q, u, S,
Bap. Ta k | M¥kr ma | k| M%xr | Jox/kr | Jox/kr | JIx/xr JIx/(xr-K)
1 101320 | 300 0,83
2 101320 | 270 0,87
3 101320 | 400 1,983
4 101320 | 500 2,124
5 400000 | 600 0,502
6 400000 | 700 0,574
7 400000 | 900 0,54
8 500000 | 250 0,144
9 500000 | 250 0,95
10 | 500000 | 250 0,96
11 | 500000 | 250 0,97
12 | 500000 | 250 0,98
13 | 500000 | 250 0,99
14 | 500000 | 250 1
15 | 500000 | 300 1,01
16 | 500000 | 320 1,02
17 | 500000 | 350 1,03
18 | 500000 | 370 1,04
19 | 500000 | 400 1,05
20 | 500000 | 450 1,06
21 | 500000 | 500 0,25
22 | 500000 | 500 0,2
23 | 500000 | 500 0,1
24 | 500000 | 500 0,05
JlanHble A pacueTa U30TEPMHUUECKOTo Mpolecca
Howm. pl, T1, | vi, P2, T2, v2, l, a, U, S,
Bap. Ila K | m3/kr Ila K | m3/kr | Jox/kr | Jx/kr | Jx/kr | JTx/(xkr-K)
1 101320 | 300 156700
2 101320 | 270 117424
3 101320 | 400 67724
4 101320 | 500 49557
5 400000 | 600 1036403
6 400000 | 700 500000
7 400000 | 900 500000
8 500000 | 250 700000
9 500000 | 250 750000




10 | 500000 | 250 800000
11 | 500000 | 250 900000
12 | 500000 | 250 100000
13 | 500000 | 250 400000
14 | 500000 | 250 300000
15 | 500000 | 300 200000
16 | 500000 | 320 100000
17 | 500000 | 350 50000
18 | 500000 | 370 1000000
19 | 500000 | 400 1000000
20 | 500000 | 450 1300000
21 | 500000 | 500 1400000
22 | 500000 | 500 1500000
23 | 500000 | 500 1600000
24 | 500000 | 500 101320
JlarHbIe 471 pacyeTa aquabaTHOTO Iporiecca
Howm. p1, T1, | vi, | p2 | T2 | wa l, a, u, S,
Bap. Ia k | M3/kr ma | x | M%/xr | Jox/xr | JIk/xr | JIx/xr JIx/(xr-K)
1 101320 | 300 0,85
2 101320 | 270 0,85
3 101320 | 400 0,85
4 101320 | 500 0,85
5 | 400000 | 600 0,431
6 | 400000 | 700 0,85
7 | 400000 | 900 0,85
8 500000 | 250 0,708
9 500000 | 250 0,708
10 | 500000 | 250 0,708
11 | 500000 | 250 0,708
12 | 500000 | 250 0,708
13 | 500000 | 250 0,708
14 | 500000 | 250 0,708
15 | 500000 | 300 0,85
16 | 500000 | 320 0,906
17 | 500000 | 350 0,991
18 | 500000 | 370 1,48
19 | 500000 | 400 1,133
20 | 500000 | 450 1,275
21 | 500000 | 500 1,416
22 | 500000 | 500 1,416
23 | 500000 | 500 1,416
24 | 500000 | 500 1,416
JlaHHBIC JUIs pacyeTa MOJMTPOITHOTO Tpoiiecca mpu n=1,2
Howm. p1, T, | v, |p2|T2| wo l, q, u, S,
Bap. M k | MYkr| m | x | M¥xr | Jox/kr | J/kr | Jok/kr | ox/(xr-K)
1 101320 0,85 0,85
2 101320 0,765 0,85
3 101320 1,133 0,85
4 101320 1,416 0,85
5 | 400000 0,431 0,85
6 | 400000 0,502 0,85
7 | 400000 0,646 0,85




8 | 500000 0,144 0,708
9 | 500000 0,144 0,708
10 | 500000 0,144 0,708
11 | 500000 0,144 0,708
12 | 500000 0,144 0,708
13 | 500000 0,144 0,708
14 | 500000 0,144 0,708
15 | 500000 0,172 0,85
16 | 500000 0,184 0,906
17 | 500000 0,201 0,991
18 | 500000 0,212 1,48
19 | 500000 0,23 1,133
20 | 500000 0,258 1,275
21 | 500000 0,287 1,416
22 | 500000 0,287 1,416
23 | 500000 0,287 1,416
24 | 500000 0,287 1,416
Bapuants! pacuera nuxia Kapao
Hom. | P1, | T1, | vi, | p2 | T2 | v2, | D3 Ts, va, | pa | Ta| va | O1, | 02, | My,
Bap. | mra | k | MYkr mma| , | M3 | Mima K MY/K| MiTa M| O/ | | % |
K | /x r kK | kr | xr | %/ L
r KT %
1 0,1 | 300 6 900
2 0,11 300 6,5 | 900
3 0,12 | 300 7 900
4 10,13 300 7,5 | 900
5 10,14 | 300 8 900
6 |0,15| 300 7,5 | 900
7 10,16 | 300 9 900
8 0,17 | 300 9,5 | 900
9 0,18 | 300 10 | 900
10 | 0,19 | 300 10,5| 900
11 | 0,20 | 300 11 900
12 | 0,21 | 300 11,5| 900
13 | 0,22 | 300 12 900
14 | 0,23 | 300 12,5| 900
15 | 0,24 | 300 13 | 900
16 | 0,25 | 300 13,5| 900
17 | 0,26 | 300 14 | 900
18 | 0,27 | 300 14,5| 900
19 | 0,28 | 300 15 | 900
20 | 0,29 | 300 16 | 900
21 0,3 | 300 16,5| 900
22 10,31 300 17,5| 900
23 10,32 | 300 18 | 900
24 10,33 | 300 19 900

KpI/ITepI/II/I H IIKaJla OOCHUBAHUS 110 OICHOYHOMY CpCACTBY HHANBUAYAJIBbHOC 3aJaHUC

Ixana oneHUBaHUA
(nHTEpBa 0AIIIOB)

Kpurepuii onieHnBanus
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I[OM&IJ.IHCC 3alaHuC TMPCACTABIICHO Ha BBICOKOM YPOBHC (CTy,Z[eHT

MOJIHOCTBIO TPEICTAaBWI paccMaTpUBaEMyl0 MpoOJIeMaTuKy,
I0JIb3y CBOUX CYXKJCHWIA,

apryMEHTBI

B

BJIIaJeeT

poHIBHBIM

pUBe




[IIkxana onieHuBaHUsA

Kpurepuii onenuBanus
(nHTEpBaN O0AIIOB) PHTED

MOHATUUHBIM (KaTeropuajabHbIM) ammapatoMm u T.1.). HW3noxenue u
opopmiieHHME  TEKCTa  MOJHOCTBIO  COOTBETCTBYET  TPeOOBAHUAM
0(hOpPMIICHHSI TEXHHYECKOTO TEKCTa

JlomaniHee 3ajaHie IPECTABIEHO HA CPEIHEM YPOBHE (CTYJEHT B LIEJIOM
U3JI05KUIT pacCMaTpUBAEMYIO NPOOJIEMATUKY, IPUBEII MAJIO apryMEHTOB B
4 I0JIb3Y CBOMX CYXJEHUH, JONYCTUB HEKOTOpPbIE HETOYHOCTH M T.II.).
Wznoxenne u opopmileHHE TEKCTa B OCHOBHOM COOTBETCTBYET
TpeOOBaHUAM 0(OPMIICHHUSI TEXHUYECKOTO TEKCTa

JlomanHee 3a1aHye NMPEACTAaBICHO Ha HU3KOM YPOBHE (CTYAEHT JOIYCTHI
CYIIECTBEHHBIE HETOYHOCTH, U3JIOKIII MaTepHall C OIINOKaMH, HE BIIAJCET
3 B JIOCTAaTOYHOW CTENEHM MPOQMIBHBIM KaTETOPUAIBHBIM aIllapaToM M
T.11.). W3noxxkenne W oQopMieHHE TEKCTa YaCTUYHO COOTBETCTBYET
TpeOoBaHUSAM 0POPMIIEHHS] TEXHUYECKOTO TEKCTa

JloMalliHee 3alaHu€ IPEJICTABICHO Ha HEYJOBIETBOPUTEIBLHOM YPOBHE
WM HE MPEJICTaBJICHO (CTYIEHT HE FOTOB, HE BBINOJHWI 3a/laHuE U T.IL.).
W3noxenne u oQopMiIeHHE TEKCTa IOJIHOCTBIO HE COOTBETCTBYET
TpeOOBaHUSAM O(POPMIIEHHIO TEXHUYECKOTO TEKCTa

Tembl pedpepaToB (MOBBIIICHHBIN YPOBEHB):
1.McTopus SHEpPTreTUKH C APEBHENIINX BPEMEH J0 HAIIUX JTHEH.
2.Knaccudukanus BUI0B IpeoOpa3oBaHusl SHEPTHU.
3.HeB0o300HOBsIEMbIE HCTOUHUKN SHEPTUH.
4.B0300HOBIIsIEMbIE€ HCTOYHUKH SHEPTUU U MEPCHIEKTUBBI UX HCIIOIb30BAHMUS.
5.DOHepreTUYecKuii KPU3UC U CIOCOOBI €T0 TIPEOI0ICHUS.
6.Vcrionb30BaHue COTHEYHOM SHEPTHH: MPOIIIOE, HACTOAIIee, OyayIiee.
7.1'enoyCTaHOBKU U UX TPUMEHEHUE.
8.ABnenue potordexra kak 0UH U3 CIOCOOOB MPEOOPa30BaHUS YHEPTHUU.
9.PeTpocrneKTHBHBIN 0030p CIOCOOOB MCTOIB30BaHMS YHEPTHU BETPa
10.BeTpoycTaHOBKH - UX KOHCTPYKIHS U IPUMEHEHUE.
11 MeTtoauka pacuera MpoCTenIneil BETpOyCTaHOBKH.
12. IlepcnieKTUBBI pa3BUTHS BETPOYCTAHOBOK.
13. 'eoTepManbHbie BOIbI - BO3MOKHBIA HCTOYHHUK YTUJIM3AIUU TEIUIA.
14. IlepcneKTUBBI IPUMEHEHHUS I€OTEPMATIbHBIX BOJIL.
15 [IpunuBHBIE 3JEKTPOCTAHIIMH - IEPCIIEKTUBHBIN CIIOCO0 MOMYyYSHHUSI SJIEKTPOIHEPTUH.
16. Vcnosnib30BaHuE SHEPrUU BOJIH.
17. AToMHas sHEpreTUKa -uCTOpus Pa3BUTHSL.
18. IIpumeHeHre aTOMHOM YHEPTUM B MUPHBIX HIENISAX.
19. ADC - cymecTByeT /i1 anbTepHaTHBa?
20. KopaGenbHble aTOMHBIE SHEPTOYCTAHOBKH.
21. IlepcnieKTUBBI Pa3BUTUSI AaTOMHOMN SHEPTETUKH.
22. TepMosiiepHasi JHEPTe€TUKA - UCTOPUS U MEPCIIEKTUBBI.
23. TOKAMAK - cepaue TepMOsIIEpHON DHEPTETUKH.
24. MI'/1 - reHepaToOpsl - IEPCIEKTUBBI IPUMEHEHHUS.
25. Bopopon - HencdyepnaeMblii MCTOYHUK DHEPTUH.
26. Vctopus nmpuMeHeHHs BOAOPOJa B KaUeCTBE TOILIMBA.
27. CnocoObl MOTY4YEHHUs! BOJIOPOJIA.
28. ABTOMOOMJIBHBIE IBUraTeIM HA BOJOPOJE - HCTOPHUS U MEPCIIEKTUBBI.
29. Bogopon - anemeHT Nel sHepretuku Oyaymiero.
30. Dxojoruyeckre MpoodIeMbl TPAHCIIOPTA U BOJIOPO/I.
31. DHepreTHKa 1 SKOJIOTHS, CIOCOObI COKpAIEHUS! BEIOPOCOB.
32. HeTpaaguuMoHHbIE HCTOYHUKN SHEPTHH HA TPAHCIIOPTE.
33. Cnioco6bl XpaHeHus BOJIOpoJa Ha 60pTy aBTOMOOMIISL.
34. DAEKTPOXUMHUYECKUE TEHEPATOPHI U NEPCIIEKTUBBI UX IPUMEHEHHUS.
35. DnexTpoMOOHIIb - TPOOIEMBI U MTEPCIIEKTHBHI.



36.
37.
38.
39.
40.
41.
42.
44,
45.
46.

Hcropus npuMeHEHUs IEKTPUYECKOU TATU Ha TPAHCIIOPTE.

TorumBHBIE IEMEHTHI - UX KOHCTPYKIHS U NEPCHEKTHBBI IPUMEHEHUSI.

CrniocoObl pekymneparyy TeIIOBOH M MEXaHUYECKON SHEPTHH.

Yrunuzanus TemioTel oTpadoTaBmux ra3oB JIBC kak crnoco0 nmoBbinieHus ero 3pGEeKTHBHOCTH.
TepmoxumMuyeckas perenepanus TerioTsl oTpadoraBunx razos JBC.

AKKyMYJITHPOBaHHE MEXaHHMYECKOW YHEPTUH.

Hcnonp30BaHue MHEBMAaTHYECKOTO MIPUBOJIA.

HerpaauimonHbie SHEPreTHYECKIE YCTAHOBKH IMOPIITHEBOTO THUIIA.

PotopHo-mopiiHeBoit ABUraTens - MpoOIeMbl M MEPCIIEKTUBBI TPUMEHEHHSL.

l"a3oTypOuHHBIN aBTOMOOWII - 32 HUM JI1 Oyayiee?

Kputepuu u mikaia orieHUBaHHS IO OIIEHOYHOMY CpPEACTBY pedepar

[IIkana oueHnBaHus

Kpurepuii onenuBanus
(naTEpBaN 0AIOB) paTep B

Pedepar mnpencraBieH Ha BBICOKOM YPOBHE (CTYAEHT IOJHOCTBIO
W3JI0KUIT pacCMaTpUBaeMylo IMpoOJeMy, NMpHUBEN apryMEHTbl U (DaKThI;
) BIIaiceT NPOQUIbHBIM MOHATUIHHBIM (KaTeropuaabHbIM) HA0OPOM 3HAHUU
u T.a1.). M3noxkenne U opopmiieHHE TEKCTa IOJIHOCTBIO COOTBETCTBYET
TpeOOBaHUSIM OPOPMIIEHHS] TEXHUYECKOTO TEKCTa

Pedepar npencrasien Ha cpeHEM ypOBHE (CTYJEHT B IIEJIOM IPEICTaBUII
paccMaTpuBaeMyro MpoOjaeMaTHKy, MPUBEN HE BCE apryMEHTHI B IOJIb3Y
4 CBOUX CYXIECHM, NOMYCTUB HEKOTOPbIE HETOYHOCTU U T.N.). M3noxenue
u odopMIeHHE TEKCTa B OCHOBHOM COOTBETCTBYET TpeOOBaHUSIM
0hOpMIIEHHS] TEXHUYECKOTO TEKCTa

Pedepar mpencraBien Ha HU3KOM ypOBHE (CTYAEHT JIOMYCTHII
CYULIECTBEHHbIE HETOYHOCTH, U3JI0KUII MaTepUal ¢ OIMOKaMU; HE BIaeeT
3 B JIOCTAaTOYHOMN CTEMEeHH MPOPUIbHBIMU KaTerOpHaIbHBIMU CBEICHUSIMU U
T.1.). W3noxxenue u odopmiieHne TEKCTa YaCTUYHO COOTBETCTBYET
TpeOOBaHUSIM TEXHUYECKOTO TEXHUUECKOTO TEKCTa

Pedepar mnpencraBieH Ha HEyIOBICTBOPUTEILHOM YPOBHE WM HE
npeacTaBieH (CTyIeHT HE TOTOB, HE BBINOJIHWUI 3aJaHHe U T.IL).
W3noxxenne u odopMieHHEe TEKCTa IMOJHOCTbIO HE COOTBETCTBYET
TpeOoBaHUSM 0(POPMIICHUS TEXHUYECKOTO TEKCTa

OueHo4YHbIE CPeCTBA IS POMEKYTOUYHOM aTTeCcTAlluU (IK3aMeH):

1.

COBOKYHHOCTI) MEPCICKTUBHBIX CIIoco0oB MOJIy4CHHUs, IEPEaadu W HCIIOJIb30BaHUA SHCPIHUH,

KOTOPBIE paclpOCTpaHCHbl HE TaK HIMPOKO, KaK TpaAUIHWOHHBLIC, OAHAKO MPEACTABIIAIOT MHTCPEC
H3-3a BBII'OJHOCTH HX HCIIOJB30BaHUA H, KaK IIpaBUJIO, HHU3KOM pPHCKEC IPHUYHMHCHHA BpCaa

OKpY’Karollen cpene.

© O 0O T D

2.

AJnbTepHATUBHAs SHEPreTUKa
Berposnepreruka
buoronnuso

CoJiHeUHas SHEPreTUKa
I'maposnepreruka

OTpaan OHCPICTUKH, CIICHUATIN3UPYIOIIAACSA Ha HpeO6p330BaHI/II/I KHHETHYECKOM SHEPTrun

BO3AYLIHBIX MacC B aTMocq)epe B JJICKTPUUYCCKYHO, MCXAHUYCCKYIO, TCILJIOBYIO WM B J'IIO6y'IO

Ap

O OO T D

3.

yryto (opMy SHEpru, yA0OHYIO sl UCIIOJIb30BaHUS B HAPOJHOM XO3s1iCTBE.
Berposnepreruka
AnbTepHaTHBHAs YHEPreTHKA
buoromnnuso
ConHeuHas PHEpreTuka
I'mnposnepreruka

TomnuBo wu3 PaCTUTCIIBHOT'O HJIM KUBOTHOI'O ChIPpbA, H3 MNPOAYKTOB KU3ZHCACATCIBHOCTU

OpraHru3MOB UJIN OPraHUYCCKUX IMPOMBIIIJICHHBIX OTXOI0B.

a

buoTtomnnso




Berposnepreruxa
AnbTepHaTHBHAs SHEPreTHKA
ConHeuHas PHEpreTuka
I'mpposnepreruka

© O O T

4. HampaBneHue  aJlbTEPHATUBHOM  SHEPreTHKH, OCHOBAHHOE HAa  HENOCPEACTBEHHOM
HCI0JIb30BAHNHU COJIHEYHOTO U3JIY4YEHHUS Ul [IOIY4YEHUs SHEPTUU B KAKOM-JIH00 BUJIE.

a  CosHeyHas HEpreTuka

b Buotorumso

C Berposnepreruka

d AnbTepHaTHBHAs DHEPreTHKA
e TI'mpposnepreruka

5. O6nacTh XO03SIMICTBEHHO-DKOHOMUYECKOW JESTEIbHOCTH YEJOBEKa, COBOKYMHOCTb OOJIBIIMX
C€CTCCTBCHHBIX W MCKYCCTBCHHBIX ITOJCHCTEM, CIIYXKAIIUX JJIA npeo6pa303aHH51 OHEPTrUU BOAHOI'O
MOTOKA B 3JIEKTPUUYECKYIO SHEPTHIO.

a TI'mpposneprermka

b Conneunas sHepreTHka

¢ buoromnuso

d BerposHepreruka

e  AnbpTepHaTHBHAs DHEPreTHKA

6. HampapiieHne SHEpreTHMKH, OCHOBAHHOE Ha TPOM3BOJCTBE JJICKTPUYECCKOW SHEPTHH 3a CUET
SHEPTUH, COJEPIKAIIEHCS B HEIpaxX 36MJIM, Ha T€OTEPMaTbHBIX CTAHITHSX.

I'eoTepmanbHas sHEpreTrka

I'po3oBas sHEpreTrKa

YrnpapisieMblid TEPMOSIICPHBIA CHHTE3

Pacrnipenenénnoe mpou3BOACTBO SHEPTUU

Bopoponnas sHepretuka

O O O T D

7. Cioco0 mosydyeHUs OSHEPrMM MyTEM IOMMKHM U I€pEHANpaBiICHHUs SHEPTUU MOJIHUH B
JIIEKTPOCETbD.

['po3oBas sHepreruka

I'eoTrepmanbHas 3HEpreTUKa

VYrpaisieMblid TEPMOSIICPHBIA CUHTE3

Pacrnipenenénnoe mpou3BOJCTBO SHEPTUU

Bonoponnas sHepretuka

O O 0O T D

8. Cunre3s 0Ooiiee TSKENBIX aTOMHBIX sJiep U3 0oJiee JIErKUX C EeNbI0 MOJIy4eHHUs! SHEPT U, KOTOPBIN
HOCHUT YIIpaBJIsiEMbIN XapakKTep.

YipaBisieMblld TEPMOSICPHBIA CUHTES

['eoTepmanbHas sHEepreTrka

I'po3oBas sHEpreTrka

Pacnpenenénnoe nmpou3BoACTBO SJHEPTUU

Bopoponnas sHepretuka

© O O T D

9. HoBas TeHIeHIMsS B SHEpPreTUKE, CBS3aHHAs C IMPOU3BOJCTBOM TEIUIOBOW U 3JIEKTPUUYECKON
JHEPIHUH.

a Pacnpenenénnoe npou3BoCTBO SHEPTUU

I'eorepmainbHas dHepreTuka

I'po3oBas sHepreTuka

VYipaBisieMblil TEPMOSIIEPHBIN CUHTES

BonopoaHas sHepreTuka

© O O T



10.

OTpaan OHCPICTUKHU, OCHOBAHHOC HaA HCIIOJIb30BAHWH BOJOPOAA B Ka4CCTBC CpCACTBA JIA

aKKyMYJIMPOBAHUS, TPAHCIIOPTUPOBKH M MOTPEOICHUS SHEPTUH JIFOABMH.

© O 0O T D

11.

Bopoponnas sHepreruka
I'eoTepmainbHas dHepreTuka

I'po3oBas 3HepreTuka

VYipaBisieMblil TEPMOSIICPHBIN CUHTES
Pacnpenenénnoe nmpou3BoACTBO S3HEPTUU

YceTpoiicTBO 115 MpeoOpa30oBaHUsl KUHETHUECKON S3HEPTMH BETPOBOIO NOTOKA B MEXAHUYECKYIO

SHEPTUIO0 BPAILCHUS POTOPA C MOCICIYIOIINM €€ TIPeoOpa30BaHMEM B ANEKTPUUECKYIO SHEPTHUIO.

P00 T

12.

Berporenepatop.

Berpsnas snexkrpocraHuys.

HasemHas BeTpsHast 21€KTpOCTaHIMS.
[IpubpexHas BeTpsiHas AIEKTPOCTAHIUS.
lenbdoas BeTpsHas AIEKTPOCTAHLIUS.

Heckonbko BDY, coOpaHHBIX B OJTHOM WJIM HECKOJIBKUX MECTaX M OOBETUHEHHBIX B €IUHYIO

CCTh.

P00 o

13.

Berpsnas snekrpocTaHuys.
Berporenepatop.

HasemHas BeTpsHast 31€KTpOCTaHIMS.
[IpubpexHas BeTpsiHas HIEKTPOCTAHIUSI.
Hlenbdoas BeTpsHas IEKTPOCTAHLIHUS.

Tum BeTpsIHBIX 3JIEKTPOCTAHLNN, BETPOrE€HEPATOPhl KOTOPBIX YCTAaHABIMBAKOTCA Ha XOJIMax

WJIN BO3BBIIICHHOCTIX.

P00 o

14.

HazemHas BeTpsiHasi 3JI€KTPOCTaHIUSI.
Berporenepatop.

Berpsinas snekTpocTaHus.
[IpubpexHas BeTpsiHas AIEKTPOCTAHIUSL.
lenbdoBas BeTpsHas JIEKTPOCTAHLIUS.

Tum BCTPAHBIX BHGKTPOCTaHHHﬁ, BETPOICHEPATOPbl KOTOPBIX YCTAaHABJIMBAKOTCA  HaA

HEOOJILIIIOM YAAICHUHU OT 6epera MOPA UJIK OKCaHa.

P00 T

15.

[IpubpexHas BeTpsiHas AIEKTPOCTAHIUSL.
Berporenepatop.

Berpsinas anextpocraHius.

HazemHas BeTpsiHasi 2I€KTPOCTAHIUSL.
lenbdoBas BeTpsAHas IEKTPOCTAHLIUS.

Tun BeTpsAHBIX AIIEKTPOCTAHILIMHN, BETPOTEHEPATOPbI KOTOPHIX YCTaHABIMBAIOTCS B Mope, 10—

60 kmIOMeTpoOB OT Oepera.

P00 o

P00 o

lenbdoBas BeTpsAHas IEKTPOCTAHLIHS.
Berporenepatop.

BerpsnHas snmektpocTaHuus.

Haszemnas BeTpsiHas 21€KTpOCTaHIUS.
[TpubpexHas BeTpsiHas HIEKTPOCTAHIIUSL.

[Tomyuenue >MeKTPOIHEPTUU C TOMOIIIBIO (POTOITIEMEHTOB.
doToBOJILTANKA.

I'ennorepmanpHas 3HEPreTHKA.

JlBurarens CTupnuHra

ConHeuHbIl KOJUIEKTOP

ConHeuHbli BOJIOHArpeBaTeib



17. HarpeBaHue MOBEPXHOCTH, MOTJIOMIAIONICH COTHEUHbIE JIyYH, U MOCIEAYIOIee pacipeiecHIe
1 UCIOJIb30BaHuE TEIIa.

I'ennorepmanbHas SHEpreTUKa.

@DOTOBOJIBTAUKA.

JBurarens CtupiuHra

ConHeuHbll KOJIEKTOP

CoutHeuHBII BOJIOHATPEBATEIND

P00 o

18. TemnoBast MamnHa, B KOTOPOW JKUAKOE WM Ta3000pa3sHoe pabodee TelIo IBUKETCS B
3aMKHYTOM 00BbEME, pa3HOBUIHOCTH JIBUTATEISI BHEITHETO CTOPAHUSI.

JBurarens CTupiuHra

@POTOBOJIBTANKA.

I'enmnorepmanbHas SHEpreTUKa.

ConHeuHBbIi KOJIEKTOP

ConHeuHbll BOJOHArpeBaTeb

P00 T

19. VcrpoiictBo mnst cOopa TeruoBoit sHepruum CosiHna (TENMMOYCTaHOBKA), TEPEHOCHMOM
BUJIUMBIM CBETOM U OJM>KHUM UH(PAKPACHBIM U3JIy4YE€HUEM.

ConHeuHBbIi KOJIEKTOP

@DOTOBOJIBTANKA.

l'enuorepmanbHas sHEpreTUKa.

Jsurarens CtupiauHra

ConHeuHsbll BOJIOHArpeBaTesb

P00 o

20. Pa3HOBHIHOCTh COJHEYHOTO KOJUIEKTOpa, NMPEJHA3HAYCH JUIsI MPOHM3BOJICTBA TOPSYEH BOJIBI
NyTéM TMOTJIOIIEHUS! COJHEYHOTO W3JIydyeHHUs, NMpeoOpa3oBaHUs €ro B TEIUIO, AKKyMYJSILHUH H
nepeaadr moTpeouTento.

CoJiHeUHbIN BOJOHArpeBaTeb

@POTOBOJIBTANKA.

I'enmoTepmanbHas SHEpPreTHKA.

JBurarens CtupiauHra

CoOJIHEUHBIN KOJUIEKTOP

P00 o

21. TlonHas sHEprusi BETPOBOrO0 MOTOKA KAaKOW-IMOO MECTHOCTH Ha OMPENEICHHOW BBICOTE HAaJ
MMOBEPXHOCTHIO 3EMJIH.

BerpoBoii nmoTeHmma.

Banosoit moreHmuai.

TexHuuyeckui MoTeHIAM.

OKOHOMUYECKHH ITOTEHIIUAIL.

Berpogoii kagactp.

P00 o

22. DHEPreTUYECKU SKBUBAJICHT BETPOBOTO IMOTOKAa KAaKOW-JIMOO MECTHOCTH Ha OIpEaeiIeHHOMN
BBICOTE HaJl IOBEPXHOCTHIO 3EMJIH.

Banopoii moTeHma.

Berposoii moTeHumail.

Texanyeckuii IIOTEHIIHA.

OKOHOMUYECKHM ITOTCHIIHAIL.

Berposoii kanactp.

P00 o

23. YacTh BaJlOBOTO TMOTEHIMANA, KOTOpPas MOXET OBbITh IMOJIE3HO HCIIOJIb30BaHA C TOMOIIBIO
COBPEMEHHOTO BETPOIHEPreTUYECKOro OOOpyIOBaHMS C Yy4eTOM TpeOOBAHHWM COIMAIBHO-
JKOJIOTMYECKOT'0 XapaKTepa.

a. TexHuyeckuM MOTEHIHA.

b. BerpoBoii moTeHIMA.

C. Bamosoit noTeHmman.

d. DKOHOMHYECKHI ITOTEHIMAIL.



e. Berposoii kagacTp.

24. YacTh TEXHUYECKOTO MOTCHIMAIA, HWCIIOJB30BAHHE KOTOPOTO 3KOHOMHYECKU S(PPEKTUBHO B
COBPEMEHHBIX YCIOBHSIX C YI€TOM TPEOOBAHHI COIMAIBHO-DKOHOMUYECKOTO XapaKTepa.
DKOHOMHMYECKHI MOTEHIIUAIL.

Berposoii moTeHnman.

Basosoii moreHnmain.

TexHuyecKkui MmoTeHIraNl.

BerpoBoii kamactp.

D0 T

25. CucremMaTH3UPOBAHHBIN CBOJ CBEACHHI, XapaKTEPU3YIOMIUNA BETPOBBIC YCIOBUS MECTHOCTH U
JAIOUIMH BO3MOKHOCTh KOJIMYECTBEHHOM OIICHKU SHEPTUM BETPA U pacueTa 0XKUIaeMOUM BRIPAOOTKH
BETPOIHEPTreTHUYECKUMH YCTAHOBKAMHU.

Berposoii kamactp.

Berposoii moTeHmann.

Banosoi moteHmman.

TexHunueckui MoTEeHITA.

OKOHOMUYECKUH MOTEHIUAI.

o0 o

26. DJeKTpOCTaHIMS, NMPeHa3HAUCHHAs IS TpeoOpa3oBaHMsl SHEPTHH COJIHEUHOTO W3JTYYCHUS B
ANEKTPUUECKYIO SHEPTHIO.

CoJiHeUHas ANEKTPOCTAHIIUS.

ComHEeYHO-TOTUTMBHAS JIEKTPOCTAHIIHS.

CoHeYHOE TEIIOCHAOKEHHE.

ComHevyHoe ropsiuee BOJOCHA0KEHHE.

ConHeuHoe OXJIaXKICHHE.

O OO T D

27. DnekTpocTaHus, IpeoOpa3yroas Mo eAMHON TEXHOJIOTUYECKONW CXeMe PHEPTUIO COTHEUHOTO
W3ITYYCHUST U XUMHUYECKYIO SHEPTHIO TOILTUBA B AJIEKTPUYECKYIO M TETUIOBYIO SHEPTHIO.
CoJTHEYHO-TOTUTUBHASL AIEKTPOCTAHIIHS.

CoutHeqHas YTIEKTPOCTAHITHSL.

CoJtHEYHOE TEIUIOCHAOKEHHE.

CoutHevHOE TOpsiuee BOJAOCHAOKEHHUE.

CoJtHe4HOE OXJIaXKICHUE.

© O O T D

28. Hcnoap3oBaHue SHEPIUKU COJTHECYHOI'O M3JIYYCHUA I OTOINIICHHA, TOPAYEro BOI[OCHa6)KeHI/I$I n
o0ecreyeH s TEXHOJIOTHYECKHUX HYX pa3/JINYHbIX HOTpe6I/ITeJ'IeI7L

CoHe4uHOE TeIIoCHA0KEHHE.,

ConHeuHas QJICKTPOCTAaHI M.

CoJHEYHO-TOIIMBHAS QJICKTPOCTAHIMA.

ComHeyHOE ropsa4ce BOI[OCH8.6)KCHI/IC.

ComHeyHOE OXJITaXJICHHUC.

© O 0O T D

29. Vcnonp3oBaHuE DHEPTUU COJIHEYHOTO M3TYYECHHUS JUIsl HarpeBa BOJBI C IENBbIO OOecTeueHus
KOMMYHAJIbHO-OBITOBBIX U TEXHOJIOTUYECKUX HYXK/]I Pa3IMYHBIX IOTPEOUTENCH.

ConHeuHoe ropsiuee BOJOCHAOXKEHNUE.

ConHeuHas 2IEKTPOCTAHITHS.

CoHEeYHO-TOMIMBHAS AJIEKTPOCTAHIIHUS.

CoJIHEeYHOE TEIUIOCHAOKEHHE.

ConHeuHOE OXJIaXKICHUE,

O O O T D

30. HMcnonp3oBaHuE DJHEPrHHM COJIHEYHOTO W3JIYyYeHHUs JUIS TOJYYEeHHUS XOJoJa C UeNbio
KOH/JIMIIMOHUPOBAHUS BO3/1yXa, XPaHEHHs IPOTYKTOB U T.II.

a CoJiHEUHOE OXIaXKJIeHHE.

b ConHeuHas 3JIEKTPOCTAHITHUS.

¢  CoJHEYHO-TOIUTMBHAS 3IEKTPOCTAHIIMSL.



d
e

31.

CoJIHEYHOE TEIUIOCHAOKEHUE.
ConHeuHoe ropsiyee BOJOCHAOXKEHNUE.

IIpeoOpa3oBaresib  3HEPrHMM  COJIHEYHOTO  M3IY4€HHMs B  3JIEKTPUUYECKYI0  SHEPIHIO,

BBITIOJIHCHHBIN HA OCHOBE PAa3JIMYHBIX (bPI3I/I‘ICCKI/IX MMPUHIUIIOB IPAMOTO Hp606pa30BaHI/ISI.

w D O O T 2 W O OO T D
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34.

2.

3.

ConHeuHBIH JIEMEHT.

CounHeuHbli (HOTOIEKTPUUESCKUI DIICMEHT.
JIBYCTOpOHHUI COJIHEUHBIN 3JIEMEHT.
TepMOrNEKTpUUECKU COJTHEUHBIN AJIEMEHT.
TepMoaIeKTPOHHBIN COTHEYHBIH TPeoOpa3oBaTeb.

CoutHeuHBII A5IeMEeHT Ha OCHOBE (oTod(hdeKTa.
CoustHeuHBbIH (HOTOITEKTPUIESCKUHN DIICMEHT.
ConHeYHBI! JIEMEHT.

JIBYCTOpOHHUI COJIHEUHBIN 3JIEMEHT.
TepMOlrNeKTpUUECKU COJTHEUHBIN AJIEMEHT.
TepMoaIeKTPOHHBIN COTHEUHBIH MTpeoOpa3oBaTesb.

CoHEeUHBIH JEMEHT C IBYCTOPOHHEN (POTOUYBCTBUTEIBHOCTHIO.
JIBYCTOpOHHUI COJIHEUHBIN JJIEMEHT.

ConHEeYHBIN JIEMEHT.

ConHeuHbll (OTOINEKTPUUECKHUI DTIEMEHT.
TepMOlrNEeKTpUUECKU COJTHEUHBIN AJIEMEHT.
TepMoaIeKTPOHHBIN COTHEUHBIH MpeoOpa3oBaTesb.

ConHEYHBIM JJIEMEHT Ha OCHOBE TEPMOIJICKTPHICCKUX ﬂBJ'ICHPIfI, B KOTOPOM HCTOYHHKOM

TEIJIAa ABJIACTCA SHEPTHUA COJTHCYHOT'O U3JIYYCHUA.

© O O T D

35.

TepMOlrNEKTpUUECKUN COJTHEUHBIN AJIEMEHT.
ConHEeYHBbIN JIEMEHT.

ComHeuHbIi (POTOITEKTPUUECKHI DJIEMEHT.
JIByCTOPOHHUI COJTHEYHBIN JIEMEHT.
TepMOo3IeKTPOHHBIN COTHEYHBIN TPeoOpa3oBaTeIb.

CoHeYHBIN Hp606pa3OBaTeJ'II) Ha OCHOBC SBJICHHUA TCpMOSJ’IGKTpOHHOfI OMHUCCHH, B KOTOPOM

HUCTOYHHUKOM TECILIA ABJISACTCA SHEPIUA COTHEYHOI'O U3TTYUCHUA.

O O 0O T D

36.

TepMOo3IeKTPOHHBIN COTHEYHBIN TPeoOpa3oBaTeIb.
CoJTHEeYHBIN 3JIEMEHT.

ConHeuHbIi (POTOITEKTPUUSCKHUIA DJIEMEHT.
JIBYCTOpOHHUI COJIHEYHBIHN 3JIEMEHT.
TepMo3IeKTPUYECKUN COJTHEUHBINA SJIEMEHT.

ComnHeuHas QJICKTPOCTAaHI U, B KOTOpOﬁ SHEPrusl COJIHCHHOI'O HU3JIYUCHUS HCIIOJIB3YCTCs KakK

HCTOYHUK TCIUIa B TCPMOIUMHAMHUYCCKOM IHUKIIC npeo6pa3013aHH$1 TEIIOBOM OHCPIrun B
MCXAaHUYCCKYIO, a 3aTEM B 3JICKTPUUCCKYIO.

O OO T D

37.

TepMO,[[I/IHaMI/I‘-ICCKaH COJIHCUHAs 3JICKTPOCTAHLIUA.
q)OTOSJ'IeKTpI/ILIeCKaH COJIHCYHAs DJICKTPOCTAHI U .
bamennas conHeuHas QJICKTPOCTAHIUA.
I[BYXKOHTypHaH COJIHCYHAA 3JICKTPOCTAHIIHA.
MOILy.]'ILHaH COJIHCYHAA 3JICKTPOCTAHIHA.

Conneunas QJICKTPOCTAHLIMA, B I(OTOpOﬁ HCIIOJIb3YCTCA croco0 psMOTo Hp606pa30BaHI/IH

OHEPTHUU COJTHCYHOI'O U3JTYUCHUS B DJICKTPUYCCKYIO SHCPIHIO.

a

b
c
d

DOTOINEKTPUUECKAs COJIHEUHAS DIIEKTPOCTAHIIUA.
TepmoanHaMudeckas COJIHEYHAs HIEKTPOCTAHLIMSL.
bamennas coyiHeYHas 3JIEKTPOCTAHLIUS.
JIBYXKOHTYpHAasl COJIHEYHAsI DJIEKTPOCTAHLU.



€ MOI[y.]IBHaH COJIHCYHAA 3JICKTPOCTAHII M.

38. ConHeuyHast SIEKTPOCTAHIMSA, B KOTOPOM H3Iy4YEHHWE OT ONTHYECKOH KOHIICHTPUPYIOIIEH
CHCTEMBI, OOpa30BAaHHOI IOJIEM TIeMOCTAaTOB, HANpAaBISETCd Ha YCTAHOBJICHHBIH Ha OariHe
IIPUEMHHUK SHEPTUU COJIHEYHOTO U3JIy4CHHUS.

bamennas cosiHeYHas JIEKTPOCTAHLIHS.

TepmoanHaMudeckas COJIHEYHas IEKTPOCTAHIIMSL.

DOTO3IEKTPUYECKAs COJIHEYHAS DJICKTPOCTAHIUS.

JIBYXKOHTYpHAasl COJIHEYHAsI DJIEKTPOCTAHIUA.

MonyinbHas COJIHEYHAs! dJICKTPOCTAHLIMSL.

O OO T D

39. TepMmopumHamMHuuecKasi COJIHEUHAs JJIEKTPOCTAHIHWSA, B KOTOPOH OHEPTHUS COJHEYHOTO
U3IIy4EHUs, NOMJIONEHHAs TEIUIOHOCUTENIEM B IIEPBOM KOHTYpE, IEPEAAETCS Yepe3 TENI000OMEHHUK
TEIJIOHOCUTEIII0 BTOPOTO KOHTYPA.

JIBYXKOHTYpHAasl COJTHEYHAsI DJIEKTPOCTAHIU.

TepmoanHaMu4deckas COJIHEYHas IEKTPOCTAHIIMSL.

DOTOZIEKTPUYECKAs COJIHEYHAS DJIEKTPOCTaHIIMS.

bamennas cosHeyHas JIEKTPOCTAHIIHSL.

MonynbHas COJIHEYHAs! DJICKTPOCTAHIIMSL.

© O 0O T D

40. ComHeuyHasi DIEKTPOCTAHIUS, COCTOSIIAS W3 TOBTOPSIONIMXCS KOHCTPYKTHBHBIX 3JIEMEHTOB-
MOJyJ€H, COAEpKAIMX OJHOTUIIHBIE KOHLEHTPATOpbl W IPUEMHHUKH DHEPIUH COJIHEYHOTO
W3JIy4EHHUS.

MopynbpHast CoOMHEYHAas! SJIEKTPOCTaHIUS.

TepmoanHaMu4uecKkas COJTHEYHAs AIEKTPOCTAHIINSL.

DOoTO3IEKTPUYECKAs COJIHEYHAs DJIEKTPOCTAHIIMS.

bamenHas coqHedHas IIEKTPOCTaHLUA.

JIByXKOHTYpHasi COJTHEUHAs MIEKTPOCTAHLUS.

© O O T D

41. IlpueMHHUK COJHEYHOTO H3JIy4EHHUs, IOTJIONIAoNasi MOBEPXHOCTh KOTOPOrO HAXOIUTCS B
BaKyyMHPOBAaHHOM MPOCTPAHCTBE, OTPAHUUYEHHOM MPO3PavyHON 000JI0YKOI.

a BakyyMupoBaHHBIN IPUEMHUK.

b LleHTpanbHbIi IPHEMHHUK.

¢ IlonmocTHO¥ MpUEeMHHUK COTHEYHOTO U3ITY4YEHUS.

d CoaHeuHblil maporeneparop.

e  CoxHeuHbII SKOHOMAa3ep.

42. TlpueMHHK COJTHEYHOTO M3JIyueHUs B OallleHHOM COJIHEYHOMU AIIEKTPOCTAHIIUU.

IleHTpanbHBId MPUEMHUK.

BakyymupoBaHHbIN IPUEMHUK.

[TonocTHOM MPUEMHUK COTHEYHOTO U3JIyUYEHHUS.
ConHeuHblli MaporesepaTop.

CoJiHeUHbIN SKOHOMaM3ep.
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43. TIpueMHHK COJIHEYHOTO HU3JIy4eHHs, TEMJIOBOCIPHHMMAIOIIAsl MOBEPXHOCTh KOTOPOrO HMEET
(opMy MOJOCTH pa3IMYHON KOH(UTYpAIIH.

ITonocTHOM IPUEMHUK COTHEYHOIO U3JIy4EHHUS.

BakyyMupoBaHHBIN IPUEMHUK.

leHTpanbHbIi NPUEMHUK.

ConHeuHblli aporeHepaTop.

ConHeuHbll SKOHOMAaM3ep.

O OO T D

44, DneMeHT TEPMOJMHAMHYECKUX COJHEYHBIX OJIEKTPOCTAHIMHA, B KOTOPOM TMPOUCXOJIUT
TeHepaIys mnapa.

a  CosHeuHbI maporeHepaTop.

b BakyymupoBaHHBIW PHEMHHK.



C lleHTpanbHBIN IPUEMHUK.
[TonocTHOM IPUEMHUK COTHEYHOTO U3JIy4EHHS.
e  CosHeuHblll SKOHOMaM3ep.

o

45. DneMeHT TEPMOJAMHAMUYECKMX COJIHEYHBIX AJIEKTPOCTAHLIMNA, B KOTOPOM IIPOUCXOAMUT
IIpEABAPUTEIIbHBIM HarpeB TEIUIOHOCUTEIIS IIEPE]] €r0 NOCTYIUICHUEM B COJIHEUHBIN IIapOTeHEPaTop.
ConHeuHblil SKOHOMAaMK3ep.

BakyymMupoBaHHBIN IPUEMHUK.

[leHTpanbHbI NPUEMHUK.

[TonocTHOM IPUEMHUK COTHEYHOI'O U3JIy4YEHHS.

ConHeuHbIl MaporeHepaTop.

O O 0O T QD

HOMEp | OTBET | HOMEp | OTBET | HOMEp | OTBET
1 A 21 A 41 A
2 A 22 A 42 A
3 A 23 A 43 A
4 A 24 A 44 A
5 A 25 A 45 A
6 A 26 A

7 A 27 A

8 A 28 A

9 A 29 A

10 A 30 A

11 A 31 A

12 A 32 A

13 A 33 A

14 A 34 A

15 A 35 A

16 A 36 A

17 A 37 A

18 A 38 A

19 A 39 A

20 A 40 A

1. Yto Takoe anbTepHATUBHAS SHEPreTHKA?

a8 COBOKYIHOCTh TMEPCHEKTUBHBIX CIOCOOOB MOJy4EHUS, MEpelayd M HCIOJb30BaHUS SHEPrHH,
KOTOpbIE paclpoCTpaHEHbl HE TaK IIMPOKO, KaK TPAJUIUOHHBIC, OJHAKO MPEJCTABISIIOT UHTEPEC
M3-32 BBITOJHOCTH HX HCIOJIB30BaHMUS M, KaK MpaBUJIO, HU3KOM pPHCKE NPUYMHEHHUS Bpela
OKpY’Karolleu cpene.

b Otpacip SHEpPreTHKH, CHCHUATM3UPYIONIAACA HA MPeoOpPa3OBaHUU KUHETHYECKOW SHEPIUU
BO3JIYIIIHBIX Macc B aTMOC(EpPEe B IIMEKTPUUYECKYIO.

¢ TomnuBo M3 pPACTUTENHHOTO WM KHUBOTHOTO CBHIPbS, M3 TMPOAYKTOB >KHU3HEAEATEIHHOCTU
OpPraHU3MOB MJIU OPTraHUYECKUX MTPOMBIIITICHHBIX OTXOOB.

d HanpamieHwe  anbTepHATUBHONW  SHEPreTHKH, OCHOBAaHHOE€ HAa  HEMOCPEICTBEHHOM
WCIOJIb30BAHUHU COJTHEYHOTO M3IYYCHHUS IS MMOTYYSHHs SHEPTUU B KaKOM-JTHO0 BHIE.

e OO6nacth XO3SIMICTBEHHO-DKOHOMUYECKOW IEesTENbHOCTH YEeNOBEKa, COBOKYIMHOCTH OOJBIINX
€CTECTBEHHBIX M HMCKYCCTBEHHBIX MOJCHUCTEM, CIYXKAIlllUX i1 MpeoOpa3oBaHUs YHEPTHHU BOJIHOTO
MIOTOKA B AJIEKTPUUYECKYIO SHEPTHUIO.

2. Yto Takoe BETpOdHEpreTHKa?

a Ortpacnp SHEPreTHKH, CIEHUATH3UPYIOMIascs Ha MpeoOpa3oBaHUU KUHETUYECKON HSHEPruu
BO3JIYIITHBIX Macc B aTMOC(EpPE B ANMEKTPUIECKYIO.

b CoBOKYIMHOCTH MEPCIEKTUBHBIX CIIOCOOOB MOJIyYEHHUsI, TIEPEaud M MCIIOJb30BAHUS SHEPIHH,
KOTOpBIE PacHpoCTpaHEHbl HE TaK IIMPOKO, KaK TPaJAUIIMOHHBIE, OJHAKO IMPEICTABISIOT MHTEPEC
M3-32 BBITOJHOCTH HUX HCIOJB30BAHUS M, KaK NPaBUIO, HU3KOM pHUCKE NPUUYMHEHUS Bpena
OKpY»Karollen cpene.

¢ TomnMBO M3 paCTUTEIBHOTO WM KUBOTHOTO CBIPbS, M3 MPOAYKTOB >KH3HEACSATEIbHOCTU
OpraHru3MoOB HUJIU OPraHUYCCKUX MNPOMBIIIJICHHBIX OTXOO0B.



d HampaBneHue  anbTEpHATUBHOM  SHEPreTHKH, OCHOBAHHOE HA  HEMOCPEICTBEHHOM
HCI0JIb30BAHNHU COJIHEYHOTO U3JIY4YEHHUS Ul [10IY4YEHUs SHEPTUU B KAKOM-JIH00 BUJIE.

e OOmacTb XO35HCTBEHHO-3KOHOMUYECKOM JESTENbHOCTH 4YEIOBEKAa, COBOKYIMHOCTb OOJIBIINX
€CTECTBEHHBIX M MCKYCCTBEHHBIX IMOJICHUCTEM, CIyXKalUuX Ui MpeoOpa3oBaHUs SHEPTUH BOJHOTO
IIOTOKA B 3JIEKTPUYECKYIO SHEPIHIO.

3. Yto Takoe OGMOTOILINBO?

a TommmBo u3 PaCTUTCIIBHOIO0 HWJIM JXHUBOTHOI'O CBIPpbs, U3 IMPOAYKTOB KU3HCACATCIBHOCTH
OpraHru3MoOB UJIKM OPraHUYCCKUX NPOMBIIIJICHHBIX OTXOO0B.

b CoBOKYIHOCTH MEPCIEKTHUBHBIX CIIOCOOOB MOIYyYCHHUs, NIEPEAyd U UCIIOJIb30BAHUS SHEPTUH,
KOTOPBIC paClpOCTpaHCHbI HC TaK HIMPOKO, KaK TpaJUIHWOHHBIC, OAHAKO MPCACTABIIAOT MHTCPCC
H3-3a BBII'OJHOCTH HX HWCIOJB30BaHUA H, KaK IIPpaBHJIO, HHU3KOM PpHCKE MNPUYIMHCHUA BpCaa
OKpYKarollel cpere.

C Ortpacnp SHEPreTHKH, ClIeUUaIU3UpPYIOIIascs Ha NpeoOpa3oBaHUM KUHETHUECKON SHEpruu
BO3JIIIHBIX Macc B aTMOC(EPE B AEKTPUUECKYIO.

d HanpaBnenwe — anbTepPHATHBHONW  SHEPreTHKH, OCHOBAHHOC HA  HEMOCPEJCTBEHHOM
HCIIO0JIb30BAHNU COJTHCYHOT'O U3TTYUCHUA AJI MOJIYYCHHA SHEPTHUU B KaKoM-JIH00 BUJIC.

e OOnactb XO3SHCTBEHHO-?KOHOMUYECKOHN JESTENbHOCTH 4YeJOBEKa, COBOKYMHOCTb OOJIBIIMX
C€CTCCTBCHHBIX W MCKYCCTBCHHLBIX IMOJCHUCTEM, CIYXAIOWUX IJIA npeo6pa3013aHI/1$1 OHCPTrUr BOAHOTO
MOTOKA B 3JIEKTPUUYECKYIO SHEPTHUIO.

4. Yto Takoe COTHEYHAs dHepreTruka?

a HampaBienne  anbTEpHATHBHOW  SHEPrETUKH, OCHOBAaHHOE Ha  HENOCPEIACTBEHHOM
HCITIOJIb30BAHNU COJTHCYHOT'O U3TTYUCHUA IJI IMOJIYYCHHA SOHEPTHUU B KaKoM-JI100 BHUJIC.

b CoBOKYNMHOCTh MEPCIEKTUBHBIX CIOCOOOB MOJydCHHS, MEPelayd W UCIOJB30BAHUS SHEPrHH,
KOTOpbIE paclpoCTpaHEHbl HE TaK MIMPOKO, KaK TPAJUIMOHHBIE, OJHAKO MPEJCTABIISIIOT UHTEPEC
M3-32 BBITOJHOCTH HX HCIOJIb30BAaHMUSI M, KaK MpaBUJIO, HU3KOM pPHCKE MNPUYMHEHHUS Bpena
OKpY»Kalollen cpene.

C Ortpacnb SHEPreTUKH, CHEHUATU3UPYIOLAscs Ha MpeoOpa3oBaHUM KHUHETUYECKOW SHEpruu
BO3JIYIIHBIX Macc B aTMOc(epe B AIMEKTPUUYECKYIO.

d TomnuBO W3 pPACTHTENHLHOTO HWIJIM JKUBOTHOTO CBIPbS, M3 TMPOIYKTOB >KU3HEACATEIBHOCTH
OpPraHU3MOB MJIU OPTraHUYECKUX MTPOMBIIIJIEHHBIX OTXOOB.

e OO0nacth XO3SMCTBEHHO-DKOHOMUYECKOW JEsITeIbHOCTH 4YeJNOBEKa, COBOKYMHOCTb OOJIBIIMX
€CTECTBEHHBIX M HMCKYCCTBEHHBIX MOJCHUCTEM, CIyXalllUX JJIs MpeoOpa3oBaHMs SHEPTrUH BOJAHOTO
MOTOKA B 3JIEKTPUUYECKYIO SHEPTHUIO.

5. UTto Takoe ruaposHepreTuka’?

a OOnactb XO3SHUCTBEHHO-IKOHOMUYECKOH JESATENIbHOCTH 4YeNOBEKa, COBOKYIHOCTH OOJBIINX
€CTECTBEHHBIX M MCKYCCTBEHHBIX MOJCHUCTEM, CIyKAIlUX JJIsi MpeoOpa3oBaHMs SHEPTUH BOJAHOTO
MOTOKA B 3JIEKTPUUYECKYIO SHEPTHUIO.

b CoBOKYIHOCTH MEPCIEKTHBHBIX CIIOCOOOB MOJIyYCHHUS, MIEPEIauyd U UCIOJIb30BAHUS SHEPTHUH,
KOTOpbIE paclpOCTpaHEHbl HE TaK IIMPOKO, KaK TPATUIMOHHBIE, OJHAKO MPEJICTABISIIOT UHTEPEC
M3-32 BBITOJHOCTH HX HCIOJIB30BaHMUS M, KaK MPaBWIO, HHU3KOM pPHCKE MNPUUYMHEHHUS Bpeaa
OKpY’Karollen cpene.

¢ Ortpacnp dSHEPreTHKH, CIEHUATH3UPYIOMIasics Ha MpeoOpa3oBaHUU KUHETUYECKOW HSHEPruu
BO3JIYIITHBIX Macc B aTMOC(EpPe B ANMEKTPUIECKYIO.

d TommmMBo W3 PaCTUTEIBHOTO WM S>KABOTHOTO CBIPhbS, W3 TPOIYKTOB >KH3HEAEATEIBHOCTH
OpPraHM3MOB WJIM OPraHUYECKUX MPOMBILIIEHHBIX OTXOO0B.

€ HampaBneHue  anbTepHAaTUBHOW  DHEPre€TUKH, OCHOBAHHOE HAa  HEMOCPEICTBEHHOM
WCIOJIb30BAHUU COJTHEYHOTO M3IYUYCHUS IS MMOTYYCHUS SHEPTUU B KAKOM-JTHOO0 BHJIE.

6. Uto Takoe reorepmaibHas SHEpreTuka’?

a HanpaBneHue sHEpreTHMKM, OCHOBAHHOE Ha IPOM3BOJCTBE JJIEKTPUUECKON JHEPruu 3a CYET
SHEPIruH, COACpIKAILEHCS B HEAPAX 3€MJIM, Ha TEOTEPMaJIbHBIX CTAHLIUSX.

b Cnoco0 momydeHHss SHEPrUU IMyTEM TOWUMKH W TICPCHANPABICHHS SHEPrUM MOJHUN B
JIIEKTPOCETD.



¢ Cunre3 Oonee TDKENBIX aTOMHBIX siAep M3 Oosee JETKUX C METbI0 MOJTYYEHHUS SHEPTUM,
KOTOPBIA HOCUT YIIPaBJISIEMBIN XapakKTep.

d HoBas TeHICHIMs B SHEPreTHKE, CBS3aHHAs C MPOU3BOJCTBOM TEIUIOBOM M AJICKTPUYECKOI
JHEPIHUH.

e Orpacnb PHEPreTMKH, OCHOBAHHOE HA MCIOJBL30BAHMM BOJOPOAA B KAadeCTBE CPEICTBA IS
aKKyMYJIMPOBAHUS, TPAHCIIOPTUPOBKHU M MOTPEOICHHUS SHEPTUH JTIOAbMH.

7. Yro Takoe rpo3oBas 3Hepreruka?

a Cmoco0 moxydeHHs] SHEPruM MYTEM IOUMKH M TIEPEHAINPABICHUS OSHEPTHMH MOJIHUHN B
JIIEKTPOCETD.

b  HampaieHue SHepreTHMKH, OCHOBAaHHOE Ha HMPOW3BOJCTBE 3JIEKTPUUECKOW JSHEPTHUH 33 CUET
JHEPIHUH, COAECPIKALIEHCA B HEAPAX 3€MJIA, HA F€OTEPMaIbHbIX CTAHLIHSIX.

¢ Cunre3 Ooznee TSDKENBIX aTOMHBIX siep U3 Oosiee JETKUX € IENbIO TOJIydEHUS SHEPrHH,
KOTOPBIA HOCHUT YITPaBJISIEMBIN XapakKTep.

d HoBas TeHICHIMs B SHEPreTHKE, CBSA3aHHAs C MPOW3BOJCTBOM TEIUIOBOW M AJIEKTPUYECKOI
JHEPTHH.

e Orpacnb PHEPreTMKH, OCHOBAHHOE HA MCIIOJIb30BaHMM BOJOPOJA B KAayeCTBE CPEACTBA VIS
aKKyMYyJUPOBaHMSI, TPAHCTIOPTUPOBKHU U MOTPEOIIEHUS SHEPTUH JIFOIbMHU.

8. Uto Takoe ynpaBisieMbIi TEPMOSICPHBINA CHHTE3?

a CuHre3 Oojee TKENBIX AaTOMHBIX sAep M3 Oosiee JETKUX C LENIbIO MOIy4eHHs] SHEPruw,
KOTOPBIA HOCHUT YIIPaBJISIEMBIN XapaKTep.

b  HampaBieHwe SHepreTHKH, OCHOBAaHHOE Ha MPOW3BOJCTBE JJIEKTPHUUECKOW JSHEPTUH 33 CUET
SHEPTHH, COAEPKALIEHCS B HEAPAX 3€MJIA, HA TEOTEPMAIIBHBIX CTAHIHSIX.

¢ Cnoco6 mnosydyeHHs SHEPruM NYTEM MOUMKU U TEpEHANpaBieHUs] HSHEPruM MOJHHUI B
IEKTPOCETD.

d HoBas TeHmeHUIUs B SHEPreTHKE, CBSI3aHHAS C MPOHM3BOJCTBOM TEIUIOBOW M DJIEKTPUYECKON
SHEPIUH.

e  Ortpacnb SHEPreTHKH, OCHOBAHHOE HAa HCIOJB30BAaHUU BOJOPOJA B KAYECTBE CPEACTBA IS
aKKyMYJIMPOBAHUS, TPAHCIIOPTUPOBKHU U NOTPEOIEHUS SHEPTUH JTIOAbMH.

9. Yro Takoe pacnpenencHHOE MPOU3BOJICTBO SHEPTUM?

a HoBas TeHmeHIus B dHEPreTHKe, CBSI3aHHAS C MPOU3BOJICTBOM TEIIOBOM M 3JIEKTPHUUECKOM
SHEpPruu.

b HampaBieHue >HEPreTHKH, OCHOBAHHOE HA IMPOU3BOJCTBE 3JCKTPUUYCCKOM SHEPruM 3a CUéTr
SHEPruH, coJepiKalleicss B Hepax 3eMJTU, Ha Te0TepPMaJbHbIX CTAHIIUSX.

¢ Cnoco6 mnosydyeHHs SHEPruM NYTEM MOUMKU U TEpEHANpaBlCHUS HSHEPruM MOJHHUI B
AIIEKTPOCETbD.

d Cunre3 6ojee TDKENBIX aTOMHBIX siiep U3 Oojice JETKUX C IEIbIO TOJYYCHHS DHEPTHH,
KOTOPBI HOCUT YIpaBIsieMbIi XapakTep.

e Ortpacnbp dHEpreTHKH, OCHOBAHHOE HAa HCIOJIb30BAaHWU BOJIOPOJAa B KA4e€CTBE CPEIACTBA IS
aKKyMYyJIUPOBaHMUSI, TPAHCTIOPTUPOBKHU U MOTPEOICHUS SHEPTUH JTFOIbMU.

10. Yro Takoe ruposHepreTuka?

a  OO6nacTb X0351CTBEHHO-?PKOHOMHYECKOMN JIeATEIbHOCTH YEI0BEKa, COBOKYIMHOCTh OOJIBIINX
€CTECTBEHHBIX U MCKYCCTBEHHBIX MOACUCTEM, CITyXKaIlUX JUis IpeoOpa3oBaHUs SHEPTUU BOJHOTO
MIOTOKA B 3JIEKTPUUECKYIO SHEPIHIO.

b  HampaBieHue SHEpPreTHKH, OCHOBAaHHOE Ha MPOW3BOJCTBE 3JICKTPUUECKOW JHEPTUH 3a CUET
SHEPIUH, COAEpIKaIIeNcsl B HEpaxX 3eMJIM, Ha FeOTepMaJIbHBIX CTAHIIUSX.

c Cnoco0 modyuyeHHs SHEPruu NYTEM TOUMKM M TepeHaNpaBlIeHHs JHEPTUM MOJHHUHA B
JNEKTPOCETh.

d Cunre3 Oojee TSDKENBIX aTOMHBIX siiep U3 Oojiee JETKUX C LENbIO TOJYyYCHUS DHEPTHH,
KOTOPBIH HOCHUT YIPABISEMBIN XapaKTep.

e HoBas TeHaeHUMs B SHEpPreTHKE, CBA3aHHAs C MPOM3BOJCTBOM TEIJIOBOM M DJIEKTPUUECKON
SHEPIUH.



11. VYkaxure onpeneiacHUue BETPOTEHEPATOP.

a. YcTpoMCTBO JUis MpeoOpa3oBaHUs KHHETUYECKOW SHEPTUU BETPOBOTO TIOTOKA B MEXaHUIECKYIO
SHEPTUI0 BPAIICHUS POTOPa C MOCICIYIONUM €€ TPeoOpa3oBaHUEM B IJICKTPUIECKYIO SHEPTHIO.

b. Heckonpko BDY, coOpaHHBIX B OJJHOM HJIM HECKOJIBKHX MeCTaX U OOBCIUHEHHBIX B CIUHYIO
CeTh.

C. Twum BeTpsIHBIX AIIEKTPOCTAHIIUN, BETPOTEHEPATOPHI KOTOPHIX YCTAHABIMBAKOTCS HA XOJIMax
WJIM BO3BBIIIEHHOCTSIX.

d. Tun BeTpAHBIX 3JIEKTPOCTAHIMK, BETPOrCHEPATOPbI KOTOPBIX YCTAHABIMBAIOTCS HAa
HEOOJIBIIIOM yIaJICHU! OT Oepera MOps MM OKeaHa.

e. Twum BeTpsHBIX JEKTPOCTAHINH, BETPOTEHEPATOPEI KOTOPHIX YCTaHABIMBAIOTCS B Mope, 10—
60 xKmIoMeTpoB OT Oepera.

12. VYkaxwure onpeiencHUe BETPsHAS HICKTPOCTAHIIHS.

a. Heckonbko BDY, coOpaHHBIX B OJJHOM HJIM HECKOJIBKUX MECTaX U OOBEAMHEHHBIX B EIUHYIO
CETh.

b. VYcrpoiicTBo s TpeoOpa3oBaHuss KHHETUYECKON SHEPTHUH BETPOBOTO MIOTOKA B MEXaHHUECKYTO
SHEPTUIO BPAIICHHS POTOPA C MOCIEIYIONINM €€ IPeoOpa30BaHUEM B SJIEKTPHUUECKYIO SHEPTHIO.

C. Tum BeTpsSHBIX AJIEKTPOCTAHIIUM, BETPOTEHEPATOPHl KOTOPHIX YCTAHABIMBAIOTCS HAa XOJIMax
WJIA BO3BBIIIEHHOCTSX.

d. Tun BeTPAHBIX JJIEKTPOCTAHIMN, BETPOTCHEPATOPHI KOTOPBHIX YCTAHABIMBAIOTCS HA
HEOOJIBIIIOM yJIAJICHUHU OT Oepera Mops WIM OKeaHa.

€. Tum BeTpsHBIX JEKTPOCTAHINHN, BETPOTEHEPATOPHI KOTOPHIX YCTaHABIMUBAIOTCA B Mope, 10—
60 xumomeTpoB OoT Oepera.

13. VYkaxwure omnpejencHUe Ha3eMHas BETPSHAS JICKTPOCTAHITHUS.

a. Tum BeTpsiHBIX AJIEKTPOCTAHIIMM, BETPOTEHEPATOPbl KOTOPBHIX YCTAHABJIMBAIOTCS Ha XOJIMax
WJIM BO3BBILIEHHOCTSIX.

b. VYcrpoiicTtBo s peoOpa3oBaHus KHHETUYECKON SHEPTUH BETPOBOTO MMOTOKA B MEXaHHUYCCKYIO
SHEPrHI0 BpaIllEHUsI POTOpa C MOCIEAYIOIUM e€ peoOpazoBaHUEM B AJIEKTPUUECKYIO SHEPTHIO.

Cc. Heckombko BDY, coOpaHHBIX B OJJHOM WJIM HECKOJIBKUX MECTaX W OOBEAMHEHHBIX B €IUHYIO
CeTb.

d. Tum BeTpSIHBIX 3JIEKTPOCTAHIMH, BETPOrCHEPATOPhl KOTOPHIX YCTAHABIMBAIOTCS HA
HEeOOJIBIIOM yIalIeHUu OT Oepera MOps U OKeaHa.

€. Tum BeTpsHBIX 2IEKTPOCTAHINI, BETPOT€HEPATOPhI KOTOPHIX yCTaHABIUBAIOTCS B Mope, 10—
60 kmIOMeTpoOB OT Oepera.

14. Vxaxure onpeneneHue npuOpexHasi BETpsiHas HIeKTPOCTAHIUS.

a. Tun BeTpsAHBIX 3JEKTPOCTAHIMHA, BETPOrEHEPATOPbl KOTOPBIX YCTAHABIMBAIOTCA Ha
HEeOOJIBIIOM yAaJIeHUH OT Oepera Mopsi UM OKeaHa.

b. VYcrpoiicTBo mist mpeoOpa3oBaHusi KHHETUYECKOI SHEPriK BETPOBOTO MOTOKA B MEXaHHYECKYIO
SHEPIHUIO BpallleHHUs pOTOpa ¢ NOCIEAYIOUIMM €€ MPeoOpa3oBaHUEM B HJIEKTPHUECKYIO SHEPTHUIO.

c. Heckonbko BOY, coOpaHHBIX B OJTHOM MJIM HECKOJBKUX MECTaX U OOBEAMHEHHBIX B €IUHYIO
CETb.

d. Tun BeTpsSHBIX ICKTPOCTAHIUI, BETPOTEHEPATOPHl KOTOPBIX YCTAHABIMBAIOTCS HA XOJIMax
WM BO3BBIIIEHHOCTSIX.

€. Tum BeTpsAHBIX 2IEKTPOCTAHIMI, BETPOT€HEPATOPEI KOTOPBIX YCTaHABIUBAKOTCSA B Mope, 10—
60 xmIoMeTpoB OT Oepera.

15. Vkaxwure onpeneneHue menbhopas BeTpsHas JIEKTPOCTAHIMS.

a. Tun BeTpsHBIX AJIEKTPOCTAHILIMM, BETPOT€HEPATOPBl KOTOPHIX yCTaHABIUBAIOTCS B Mope, 10—
60 xmIoMeTpoB oT Oepera

b. VYcrpoiicTBo s npeoOpa3oBaHuss KHHETHUECKOH SHEPTUU BETPOBOTO TIOTOKA B MEXaHHYECKYIO
SHEPTHUIO BpaIlleHHs pOTOpa € MOCIEAYIOUINM €€ MPeoO0pa3oBaHUEM B IIEKTPHUECKYIO SHEPTHUIO.

c. Heckonpko BOY, cobpaHHBIX B OJTHOM WM HECKOJBKHUX MECTaX M OObEAMHEHHBIX B €IUHYIO
CETh.



d. Tum BeTpsHBIX 3JIEKTPOCTAHIIMIA, BETPOTCHEPATOPhI KOTOPHIX YCTAaHABIMBAKOTCS Ha XOJIMax
HJIN BO3BBIINICHHOCTAX.

€. Tum BeTpsSHBIX JJIEKTPOCTAHLMM, BETPOrCHEPATOPbl KOTOPBIX YCTAHABIMBAIOTCS Ha
HEOOJBIIIOM yIaJICHU! OT Oepera MOps HIIM OKEeaHa.

16. Ykaxure npaBuibHOE OIpesieiIeHue (pOTOBOIbTANKA.

a. IlomyueHue 371€KTPO’HEPTHH C ITOMOILBIO (POTOIIEMEHTOB.

b. HarpeBanue moBepXHOCTH, MOTJIOMIAIONICH COTHEYHBIE JIy9H, U IOCIEAYOIIee pacipeaeieHne
Y MCIIOJIb30BaHKE TEIUIA.

c. TemnoBas MammHa, B KOTOPOH JKHAKOE WIM Ta3o00pazHoe pabouee TenO IBHKETCS B
3aMKHYTOM 00BbEMeE, pa3HOBUIHOCTH JBUTATEIISI BHEITHETO CTOPAHUSI.

d. VYerpoiictBo s cOopa TemioBod sHepruum CoiHna (TeNHOYCTaHOBKA), HEPEHOCHMOM
BUJIIMBIM CBETOM U OJFKHUM HH(PAKPACHBIM H3IIyYCHHUEM.

e. Pa3HOBHMAHOCTH COJTHEYHOTO KOJUIEKTOpA, TpEAHA3HAYeH U MPOU3BOJCTBA TOPSYEH BOJIBI
myTéM TIOTJIOMIEHNS COJHEYHOTO H3JIy4eHHs, NpeoOpa3oBaHUs €ro B TEIUIO, aKKyMYISIIUU H
nepeiauu noTpeduTeNto.

17. VYkaxure npaBUIbHOE ONPEIEIICHNE T'eIM0TepMalIbHasl SHEPreTHKA.

a. Harpeanue moBepXHOCTH, TMOTJIOMIAONIEH COTHEYHBIE JTYUH, W TIOCIEIYIONIEe paclpeieeHne
Y MCTIOJIB30BaHUE TETIIA.

b. Tlony4yeHue 3MEKTPOIHEPTHH C TOMOIIBIO (POTOIIEMEHTOB.

Cc. TerutoBas MammHa, B KOTOPOW JKHIKOE WM Ta3000pa3Hoe pabodee TeJO IBUKETCS B
3aMKHYTOM 00BEMeE, pa3HOBHIHOCTH JIBUTATEISI BHEITHETO CTOPAHUSI.

d. VerpoiictBo mis cOopa TemioBoit sHepruu ConHia (TeTHOYCTaHOBKA), MEPEHOCHMOMN
BUJIIMBIM CBETOM U OJFKHUM HH(PAKPACHBIM H3ITyUCHHUEM.

€. Pa3HOBHMAHOCTH COJHEYHOIrO KOJUIEKTOpA, MpEIHAa3HAuYeH Uil IPOM3BOJCTBA Tropsiueil BOIbBI
NyTéM MOIJIOUICHHUS COJHEYHOIO M3JIydeHHs, IpeoOpa3oBaHUs €ro B TEIUIO, aKKyMYJSALUU U
nepeaadr moTpeouTento.

18. VkaxuTe mpaBHIIbHOE ONpeiesieHre ABUurarenb CTUpIUHTa.

a. TemnoBas MmammHa, B KOTOPOM KHUAKOE WIM Ta3000pa3Hoe pabouee Teao JABIDKETCS B
3aMKHYTOM 00BbEME, Pa3HOBUIHOCTD IBUTATENISI BHEIIIHETO CTOPaHHUSL.

b. TlonydyeHue 3JIEKTPOIHEPTHH C TOMOIIBIO POTOIIEMEHTOB.

C. HarpeBanue nmoBepxHOCTH, MOTJIOLIAIONICH COMHEUHBIE Jy4H, U MOCIEAYIOIIee pacipeaeacHe
Y UCHOJIb30BaHUE TEIIa.

d. VYcrpoiictBo mus cbopa TermoBoii sHeprun CousHia (TeIMOYCTaHOBKA), IEPEHOCHMOI
BUJIUMBIM CBETOM U OJM>KHUM UH(PAKPACHBIM U3Ty4YECHUEM.

€. Pa3HOBUIHOCTH COJTHEYHOTO KOJUIEKTOpA, MpEAHA3HA4YEeH JUIsl MPOU3BOJACTBA TOpSYEH BOJbI
MyTéM TMOTJIONIEHUS! COJHEYHOTO W3JIyuyeHUs, MpeoOpa3oBaHUs €ro B TEIUIO, AKKYMYJSIIHUH U
neperayu noTpeOuTENo.

19. Vkaxwure npaBUIbHOE ONPECICHNE COTHEYHBIH KOJUIEKTOP.

a. VYcrpoiictBo s cOopa TermoBoil sHeprun ConHuma (TENMOYCTaHOBKA), NEPEHOCHMOMN
BUJMMBIM CBETOM M OJVKHUM MH(PAKPACHBIM H3ITyYCHUEM.

b. TlomyueHue MEKTPOIHEPTUU C TIOMOIIBIO (POTOIIEMEHTOB.

C. HarpeBanue MoBepXHOCTH, MOTJIONIAIONIEH COJTHEUHBIC JIyYH, U MOCIEAYIOLIee pacipeecHue
Y MCIIOJIb30BaHKE TEIUIa.

d. TemnoBass MaminMHa, B KOTOPOHl JKUIKOE WM Ta3000pasHoe pabouee TENO JBIKETCS B
3aMKHYTOM 00Bb&MeE, pPa3HOBUIHOCTH IBUTATEIsl BHEIITHETO CTOPAHUSI.

e. Pa3HOBHAHOCTH COJHEYHOTO KOJUICKTOpPA, MpEJHA3HAueH IS MPOHM3BOJCTBA TOPSYEH BOIBI
nyTéM TIOTJIONICHUS] COJHEYHOTO H3IIy4eHHs, NpeoOpa3oBaHUsl €ro B TEIUI0, aKKyMYJSIHUA |
nepeaayy noTpeduTeNo.

20. Vkaxwurte MPpaBHIJIBHOC OMIPCACIICHUC COJIHEYHBIM BOOOHArpeBarTejib



a. Pa3sHOBHIHOCTBH COJIHEYHOIO KOJUIEKTOPA, MpPEJHA3HA4YEH I IPOM3BOJCTBA IOpAYEH BOJBI
nyTéM TIOTJIOMICHUS] COJHEYHOTO H3IIy4eHHsI, NPeoOpa3oBaHUS €ro B TEIUIO, AKKyMYJSIHUA H
nepeaayn moTpeOuTeNio.

b. Tlomy4yeHue 3MMEKTPOIHEPTHU C TOMOIIBIO (POTOIIEMEHTOB.

C. HarpeBaHue MoBepXHOCTH, NOTJIONIAIONICH COJTHEYHBIC T4, U OCIEAYIOLIEe pacipe/eicHue
Y MCIIOJIb30BaHKE TEIUIA.

d. TerutoBas MamimHa, B KOTOPOHW J>KHMIKOEC WM Tra3000pasHoe pabodee TEIo JIBIKETCS B
3aMKHYTOM 00BEME, pa3HOBUIHOCTH JBUTATEIISI BHEITHETO CTOPAHUSI.

e. YcrpoiictBo mns cOopa teruoBod sHeprun ConHna (TeIMOYCTaHOBKA), IEPEHOCHMOM
BUJIMIMBIM CBETOM U OJFKHUM MH(PAKPACHBIM H3IIyYCHHUEM.

21. Yro Takoe BETPOBO MOTEHIHAT?

a. llonmHas sHeprus BETPOBOIO MOTOKA KaKON-TMOO MECTHOCTH Ha ONPEENIEHHOM BBICOTE HAJ
MTOBEPXHOCTBHIO 3EMIIN.

b. DHepreTHyeckuil SKBUBAJCHT BETPOBOTO MOTOKA KAKOW-ITMOO MECTHOCTH Ha OMNPEICICHHOMN
BBICOTE HaJ IOBEPXHOCTHIO 3EMIIN.

C. YacTe BanoBOro mNOTEHNIHMANA, KOTOpas MOXKET ObITh IOJIE3HO MCIIOJB30BaHA C I1OMOILBIO
COBPEMEHHOIO BETPOHEPreTHUUYECKOr0 O00OpYIOBaHMS C Y4€TOM TpeOOBaHUI COLUAJIBHO-
HKOJIOTMYECKOTO XapaKTepa.

d. YacTh TEXHHYECKOTO MOTEHI[MANa, UCIOJIb30BAHHE KOTOPOTO SKOHOMUYECKH H(PPEKTUBHO B
COBPEMEHHBIX YCIOBHIX C YI€TOM TPeOOBaHHH COIMAILHO-IPKOHOMUYECKOTO XapaKTepa.

e. CucremMaTU3MpPOBAaHHBIN CBOJ CBEJCHUN, XapaKTEPHU3YIOIINI BETPOBBIE YCIOBUS MECTHOCTH H
JAIOIINH BO3MOYKHOCTh KOJIMUECTBEHHOM OIIEHKU SHEPTHH BETpa U pacueTa 0’KUAaeMON BRIPaOOTKH
BETPOIHEPTETUYECKUMH YCTAHOBKaMHU.

22. Yto Takoe BaJIOBOI MOTEHIMAI?

a. DHepreTHYeCKWi SKBUBAJICHT BETPOBOTO MOTOKAa KAKOW-IMOO MECTHOCTH Ha OIpPEAeTICHHOMN
BBICOTE HaJ MOBEPXHOCTHIO 3EMIIU.

b. Tlomuas sHeprusi BETPOBOrO IMOTOKA KAKOW-TMOO MECTHOCTH Ha OINPEAEIEHHOW BBICOTE HaJ
MTOBEPXHOCTHIO 3EMIIU.

C. YacTb BajOBOro MOTEHIMANA, KOTOpas MOXET ObITh IOJIE3HO HCIOJIb30BaHa C IMOMOUIBIO
COBPEMEHHOTO BETPOIHEPreTHYEeCKOoro oOOpyIOBaHMS C Y4eTOM TpeOOBAHHM COLMAIBHO-
HKOJIOTMYECKOT0 XapaKkTepa.

d. YacTh TEXHMYECKOTO MOTEHI[MAIa, UCIOJIb30BAHHE KOTOPOTO SKOHOMUYECKH Y(P(PEKTUBHO B
COBPEMEHHBIX YCIOBHSIX C YIE€TOM TPeOOBaHHI COIIMAILHO-DPKOHOMUYECKOTO XapaKTepa.

e. CucremMaTH3UpOBAHHBIN CBOJ CBEACHUI, XapaKTEPHU3YIOIUIUNA BETPOBBIEC YCIOBHUS MECTHOCTH U
JAIOIINI BO3MOYKHOCTh KOJMUECTBEHHOM OIIEHKU YHEPTHH BETpa U pacueTa 0KUAaeMON BEIPaOOTKH
BETPOIHEPTreTUYECKIMH YCTAHOBKaMHU.

23. Uro Takoe TEXHUYECKUN ITOTeHIIUAII?

a. YacTh BaJlOBOr0 MOTEHI[MANIa, KOTOpPas MOXET OBbITh ITOJIE3HO HCIIOJIb30BaHA C IIOMOIIBIO
COBPEMEHHOTO BETPOIHEPIETHUYECKOTO OOOPYMOBaHMs C Y4eTOM TpeOOBaHUM COLMAIBHO-
9KOJIOTMYECKOI0 XapakTepa.

b. TlonHas sHeprus BETPOBOrO MOTOKA KaKOH-TMOO MECTHOCTH Ha OMPEICIICHHOW BBICOTE Ha[
MOBEPXHOCTHIO 3EMIIH.

C. DHepreTH4ecKHii SKBUBAJICHT BETPOBOTO MOTOKA KAKOW-TMOO MECTHOCTH Ha OTMpeesIeHHOM
BBICOTE HAJ| MOBEPXHOCTHIO 3EMIIU.

d. YacTh TEXHMYECKOTO MOTEHI[MANa, UCIOJIb30BAHHE KOTOPOTO SKOHOMUYECKH Y(PPEKTHBHO B
COBPEMEHHBIX YCIOBHIX C YIE€TOM TPEOOBaHHH COIMATHHO-DPKOHOMUYECKOTO XapaKTepa.

e. CucremMaTH3UpOBAHHBIN CBOJ CBEACHUIA, XapaKTEPU3YIOIIUNA BETPOBBIE YCIOBHUS MECTHOCTH U
JAFOIIHNI BO3MOYKHOCTh KOJIMUECTBEHHOM OIIEHKH YHEPTHH BETPa U pacueTa 0KUAaeMON BRIPAOOTKH
BETPOIHEPTeTUYECKIMH YCTAHOBKAMHU.

24. Yrto Takoe SKOHOMUYECKUH MOTeHIIHAN?
a. YacTp TEXHHYECKOTO MOTEHIMANA, WCHOJb30BAHUE KOTOPOTO SKOHOMHYECKH >(PPEKTHBHO B
COBPEMEHHBIX YCIIOBHUSX C YUETOM TPEOOBaHUI COIMAIBHO-IKOHOMHUYECKOTO XapaKTepa.



b. Tlomnas 3Heprusi BETPOBOrO MOTOKA KAKOW-TMOO MECTHOCTH Ha OMPEACICHHOW BBICOTE HaJ
ITOBEPXHOCTHIO 3EMJIU.

C. DOHepreTMYeCKUil HKBUBAJICHT BETPOBOTO MOTOKAa KaKOW-IMOO MECTHOCTHM Ha OIpPEAeTIeHHOMN
BBICOTE HaJl IOBEPXHOCTHIO 3EMJIU.

d. Yacte BaJOBOro MNOTECHIHMANA, KOTOPas MOXET OBbITh IOJIE3HO HCIIOJB30BaHA C IOMOIIBIO
COBPEMEHHOTO BETPOIHEPTEeTHYECKOTO OOOPYIOBaHHS C Y4E€TOM TpeOOBaHUIM COLUAIBHO-
9KOJIOTHYECKOI0 XapaKTepa.

e. CucremaTU3MPOBAHHBIN CBOJ| CBEJICHUMN, XapaKTEPU3YIOIINI BETPOBBIC YCIOBUS MECTHOCTU U
JAIOUTMH BO3MOKHOCTh KOJIMYECTBEHHOM OIICHKU SHEPTUM BETPA U pacueTa 0KUIaeMOM BHIPAOOTKU
BETPOIHEPTreTHUYECKUMH YCTAHOBKAMHU.

25. Yto Takoe BETPOBOM KamacTp?

a. CucremaTu3upOBaHHBIM CBOJ CBEACHUN, XapaKTEPU3YIOLIUN BETPOBBIE YCIOBUS MECTHOCTH U
JAIOIINHA BO3MOYKHOCTh KOJIMUECTBEHHOM OIIEHKU SHEPTUH BETPa U pacueTa 0KUAAeMON BEIPaOOTKH
BCTPOOHECPTCTUUCCKUMHU YCTAHOBKAMMU.

b. Tlomuas sHeprusi BETPOBOrO MOTOKA KAKOW-TMOO MECTHOCTH Ha OINPENEICHHOW BBICOTE HaJ
MTOBEPXHOCTBIO 3EMJIH.

C. DHepreTHYecKWii SKBHBAJICHT BETPOBOTO IMMOTOKA KAKOW-TMOO MECTHOCTH Ha OTPEICIICHHOM
BBICOTE HaJ IIOBEPXHOCTHIO 3EMIIH.

d. YacTe BaJOBOro MOTCHIMANA, KOTOPas MOXET ObITh IMOJIC3HO HCIOJB30BaHA C TMOMOIIBIO
COBPEMEHHOTO BETPOIHEPTETHUECKOTO OOOPYMOBaHHMS C Y4eTOM TpeOOBaHUI COIMAIBHO-
HKOJIOTUIECKOTO XapaKTepa.

€. YacTb TEXHHYECKOTO MOTEHLMaNa, HCIOJIb30BAaHHE KOTOPOr0 3KOHOMHUYECKH 3(P(PEKTUBHO B
COBPEMEHHBIX YCIOBHSIX C YI€TOM TPEOOBAHHH COITMAIEHO-DKOHOMUYECKOTO XapaKTepa.

26. YkaxuTe MpaBUIbHOE OIpE/IEICHUE COJIHEYHAs! SJEKTPOCTaAHIIHSL.

a  DJeKTpocCTaHIMs, NMpeAHa3HaueHHas Uil NpeoOpa3oBaHMs SHEPTUM COJIHEYHOTO M3JTy4YEHUs B
AIIEKTPUYECKYIO SHEPTHUIO.

b Daekrpocranims, mpeobdpasyromas Mo eIHHON TEXHOJIOTHUECKOW CXeMe SHEPIHIO COJTHEYHOTO
U3ITy4eHHUS] U1 XUMUYECKYIO SHEPTUIO TOTUIMBA B ANEKTPUUECKYIO U TEIJIOBYIO SHEPTHIO.

¢ Hcnonp3oBaHue SHEPrUM COTHEUHOTO U3IYUYECHHUS IJIs1 OTOIJICHUS], TOPSAYEro BOJOCHA0KEHUS U
obecrevyeHns TEXHOJOTMUYECKUX HYX/I Pa3IMuHbIX TOTpeOUTeNneil.

d Hcmosb30BaHWE SHEPTUM COJHEYHOTO HM3IYyYEHHs Ul HAarpeBa BObBI C LEIbI0 00ECICUeHHUs
KOMMYHAJIbHO-OBITOBBIX U TEXHOJIOTUYECKUX HYXK]I Pa3JINYHBIX MOTPEOUTENCH.

e Hcnonp3oBaHue »SHEPrHUM COJIHEYHOTO W3JIy4EHHUs JUId TMIOJYYEHHS XOJoJa C UENbio
KOHJUITMOHUPOBAHUSI BO3/TyXa, XpaHEHUS IPOIYKTOB U T.II.

27. Ykaxure IIpaBUJIbHOC OIIPCACIICHUEC COJIHCYHO-TOINIMBHAA SJICKTPOCTAHIIHA.

a SHGKTpOCTaHI_[I/IH, npeo6pa3yfou1a;1 10 GHHHOﬁ TEXHOJIOTUYECKON cXxeme OHCPIrur0 COJIHCYHOI'O
HU3JTYUYCHUS U XUMHUYCCKYIO S9HEPTHUIO TOINIMBA B JJICKTPUYCCKYIO U TCIJIOBYHO SHCPI'HIO.

b SHGKTpOCTaHI_[I/IH, npeaHasHa4CHHadg AJId Hp606p830BaHI/I${ OHCEPTHUU COJIHCUHOTO HU3JIYUCHHUA B
QJICKTPUYICCKYIO S3HECPIUIO.

C Hcnonn3oBanue SHEPTHUU COJITHCYHOTI'O U3JIYYCHUA MJISI OTOIUICHUSA, TOPAICTO BOI[OCH8.6)KCHI/I$I nu
oOecreueHNs TEXHOJIOTHYCCKHIX HYXJ Pa3JIMIHBIX HOTpe6I/ITeJ'IeI7L

d Hcnons3oBanue OHEPTrrUU COJIHECYHOI'O0 M3JIYUYCHHSA IUIA HAarpeBa BOJbI C LCJIbRO oOecreueHust
KOMMYHaJ'ILHO'6LITOBLIX " TCXHOJIOTUYCCKUX HYXI Pa3JINYHBIX HOTpe6I/ITCJ'IeI\/’I.

€ Hcnons3oBanue OHEPTrun COJIHCYHOI'O0 HU3JIYUYCHHA JUIA TIOJYUCHUSA XOJIOJa C MLCJIbRO
KOHAWITMOHHUPOBAHUA BO3AYyXa, XPAHCHUS ITPOAYKTOB U T.II.

28. YxaxuTe NpaBUIbHOE OTPEEICHNE COTHEYHOE TEIUIOCHA0KEHHE.

a HMcnonpzoBaHMe SHEPIHU COTHEYHOTO M3IYYEHUS Il OTOIUICHUS, TOPSYEro BOJOCHAOKEHUS U
o0ecrieyeHHs TEXHOJOTHYECKUX HYX/1 PA3IMYHbIX OTPEOUTENEH.

b DnexrpocraHuus, npegHa3HaYeHHAs Ul MPe0Opa3OBaHMs YHEPTUU COTHEYHOTO HM3IIy4eHUsS B
JIIEKTPUYECKYIO SHEPIHIO.

C  DIeKTpoCTaHLus, Ipeodpa3yromias Mo eIMHON TEXHOJIOTHYECKON CXeMe YHEPrHI0 COTHEUHOTO
U3IIy4EHUS] U XUMUYECKYIO SHEPTHUIO TOIUIMBA B AIEKTPUUECKYIO U TEIJIOBYIO SHEPIHIO.



d Hcmosp30BaHUE SHEPTUM COJTHEYHOTO HM3IIy4CHUs Ul HAarpeBa BOJBI C LENIBI0 00CCICYCHUS
KOMMYHaJIbHO-OBITOBBIX U TEXHOJIOTUYECKUX HYK]I Pa3JIMYHBIX MTOTPEOUTEICH.

e HMcnonp3oBaHue 5SHEPrMM COJIHEYHOIO HM3JIy4EHUs JUIA IIOJYYEHHA XOJOJAa C LENbI0
KOHJIMIIMOHUPOBAHUS BO3/1yXa, XPaHEHHUs IIPOLYKTOB U T.II.

29. VYkaxwuTe NpaBUIbHOE ONPEACICHNE COTHEYHOE ropsiuee BOIOCHAOKEHHE.

a  Mcrosp30BaHUE HEPTHM COJTHEYHOIO M3IIy4EHHUs Ul HAarpeBa BOJBI C LEJIBI0 00ECHEeYeHUs
KOMMYHaJH)HO-6I>ITOBI)IX 1 TCXHOJIOTHYCCKHUX HYX I Pa3JIMYHbIX HOTpC6PIT€J'ICI>i.

b DnexrpocraHuus, NpeaHa3HAYCHHAS Ul MPE0Opa30BaHKs SHEPTUU COJHEYHOTO HM3IIy4CHUsS B
ANEKTPUUECKYIO SHEPTHIO.

C  OnekTpocTaHIMs, IpeoOpa3yrommas M0 eANHON TEXHOIOTHYECKOH CXeME YHEPTUI0 COTHEYHOTO
HU3ITY4YCHUSA U XUMHUYCCKYIO SOHCPTHUIO TOIIJIMBA B JJICKTPUYCCKYIO U TCIIJIOBYIO SHCPI'HIO.

d Hcmosib30BaHUE SHEPTHUU COJIHEUHOTO U3ITYUCHUS JJIsl OTOIUICHHSI, TOPSYEro BOJIOCHAOKCHUS U
o0ecrneyeHns TEXHOJIOTMYECKUX HYX/1 pa3IMuHbIX TOTpeOuTeneil.

e Mcrosp30BaHME »SHEPrUM COJHEYHOTO W3JIy4eHHUS JUI TIOJydeHUS XOJOJa C LEIbI0
KOHAWIIMOHHWPOBAHUA BO3AYyXad, XPAHCHUSA IPOAYKTOB U T.II.

30. YkaxuTe mpaBUIbHOE OTIPEACTICHAE COTHEYHOE OXJIAK/ICHNE.

b Hcnonp3oBaHWe OdHEPrHUM COJIHEYHOTO W3IYYCHHs Ui TOJYYCHHs] XO0JIoJIa C  IICJIbIO
KOHAWIIUMOHHUPOBAHUA BO3AYyXad, XPAaHCHUSA MMPOAYKTOB U T.II.

C  OJexTpocTaHIMs, NMpeAHa3HaueHHas Uil NpeoOpa3oBaHMs SHEPTUM COJIHEYHOTO M3JTy4eHHUs B
AIIEKTPUYECKYIO SHEPTHUIO.

d DuektpocTaHius, nIpeoOpas3yrolas Mo eIUHONH TEXHOJOTHIECKON CXeME IHEPTHIO COJTHEUHOTO
HU3JTYUYCHUSA U XUMHUYCCKYIO OHCPIUIO TOIIJIMBA B DJICKTPUYCCKYIO U TCIIJIOBYIO SHEPI'HIO.

e Hcnonp3oBaHue SHEPTUM COTHEUHOTO U3IYUYECHHUS IJIs1 OTOIICHUS], TOPSAYEro BOJOCHA0KEHUS U
obecrnevyeHns TEXHOJOTMUYECKUX HYX/1 Pa3IMuHbIX TOTpeOuTeneil.

f  Hcmonb3oBaHWEe SHEPTUU COJHEYHOTO W3JIYYCHHUS JUIS HArpeBa BOJBI C IEIbIO 0OeCIeUeHUsI
KOMMYHAaJIbHO-OBITOBBIX U TEXHOJIOTUYECKUX HYXK] Pa3INYHBIX MOTPEOUTENCH.

31. Yrto Takoe COJIHEUHBIN dJIEMEHT?

a  CosHeuHBI 2JIEeMEHT Ha OCHOBE (poTodaddekra.

b TlpeoOpa3oBaTenb SHEPTUH  COJHEYHOTO  H3JIYYCHHS B JJIEKTPUYECKYIO  DHEPTHIO,
BBITIOJTHCHHBI HA OCHOBE Pa3IMYHBIX (PU3MUYCCKHUX MPUHIMIIOB MPSMOTO MPeoOpa3oBaHusl.

¢  CoJHEYHBIH 3JIEMEHT C JBYCTOPOHHEH (DOTOUYBCTBUTEIBHOCTHIO.

d CosHEuHBI 3J1€MEHT Ha OCHOBE TEPMODJICKTPHUYCCKUX SIBJICHHH, B KOTOPOM HCTOYHHKOM
TEIUIa SBJISICTCS] DHEPTUSI COJTHEYHOTO M3ITyYCHUSI.

e ConHeuHbll MpeoOpa3oBaTeb Ha OCHOBE SIBJICHUS TEPMODJICKTPOHHON SMHUCCHU, B KOTOPOM
MCTOYHHUKOM TEILIa SBISICTCS SHEPTUsl COJTHEYHOTO H3JTyYCHHUS.

32. Yto Takoe ABYCTOPOHHUN COTHEUHBIN 3JIEMEHT?

a  CoyHeYHBI! AIIEMEHT C IBYCTOPOHHEH (POTOUYBCTBUTEIBHOCTHIO.

b Conneunslit s1eMeHT Ha OcHOBE (hoTodhdekTa.

c IlpeoOpa3zoBaTenb JHEPrHMM COJHEYHOTO  M3IYYEHHS B  DIIEKTPUUYECKYIO  DHEPTHIO,
BBITIOJIHEHHBIN HA OCHOBE Pa3NMYHbIX (PU3HUECKUX MPUHIUIIOB MPSMOTO MPeoOpa3oBaHusl.

d ConHeuHBI 37€MEHT Ha OCHOBE TEPMODJICKTPHUYCCKUX SIBICHHH, B KOTOPOM HCTOYHHKOM
TerIa SIBJSIETCS SHEPTHUS COJTHEUHOTO M3JIy4EHUSI.

e ConHeuHslif peoOpazoBaTelb HA OCHOBE SIBICHUS TEPMOAICKTPOHHOW IMHCCHH, B KOTOPOM
HMCTOYHUKOM TeTIa SBJSETCS SHEPTUsl COTHEYHOTO M3ITYUEHHUS.

33. Uto Takoe TePMOAIIEKTPUUECKHIA COTHEUHBIN 3JIEMEHT?

a CoyHEYHBI 3JEMEHT HAa OCHOBE TEPMODJICKTPHUECKHX SIBJICHHH, B KOTOPOM HCTOYHHKOM
TeIIa SBJSIETCS] SHEPTUS COTHEYHOTO M3ITydCHHS.

b ConneuHnslii aneMeHT Ha OCHOBE (hoTOdPPeKTa.

c [IlpeoOpa3oBarens OSHEPrHMM COJHEYHOTO HM3IYYEHHS B  JJCKTPHUYECKYIO  OHEPTHIO,
BBINTOJTHEHHBIH Ha OCHOBE Pa3JIMUHBIX (PU3UUECKHUX MPHHIUIIOB MPSIMOTO TIPeoOpa3oBaHusl.

d  CosHEYHBIH JIEMEHT C ABYCTOPOHHEH (POTOYYBCTBUTEIHLHOCTHIO.



e ConHeuHblil MpeoOpa3zoBaTeb HA OCHOBE SIBJICHHS TEPMOXJICKTPOHHON SMHCCHU, B KOTOPOM
HCTOYHUKOM TEIIa SIBJSETCS] SHEPTUs COJTHEYHOTO U3ITY4EHUS.

34. Yto Takoe TEPMOIJIEKTPOHHBIN COJIHEYHBIN TpeoOpa3zoBaTeb?

a  ConHeuHbll MpeoOpa3oBaTesb HA OCHOBE SIBJICHHUS TEPMORJICKTPOHHON SMHUCCHH, B KOTOPOM
MCTOYHHUKOM TeIJIa SBISETCS SHEPTUsl COTHEYHOTO H3ITyYCHHUS.

b Conneunslit 3meMeHT Ha ocHOBE (oTo3ddekra.

c IIpeoOpazoBarenr 5SHEPruM  COJHEYHOTO  WM3IYYCHHS B OJIEKTPHUECKYIO  DHEPIHIO,
BBINOJTHCHHBIN Ha OCHOBE Pa3JIMUHBIX (PU3UUCCKUX TPUHIIUIIOB MPSIMOTO MPE0Opa30oBaHusI.

d  CosHEUHBIH AIEMEHT C JABYCTOPOHHEH (POTOUYBCTBUTEIBLHOCTBIO.

e CoJHEYHBI SIIEMEHT Ha OCHOBE TEPMODJICKTPUYECKUX SBICHUH, B KOTOPOM HCTOYHHKOM
TEIUIa SBJSIETCS] DHEPTUS COTHEYHOTO M3ITyYCHUSI.

35. Yto Takoe COTHEUHBIH (POTOITCKTPUUSCKUH TTpeoOpa3oBaTesn?

a  ComHeuHBI 2JIeMEHT Ha OCHOBE (poTod(dekTa.

b TlpeoOpa3oBaTenb 9SHEPTUU  COJHEYHOTO  HW3JIYYCHHS B  IJNEKTPUYECKYIO  DHEPTHIO,
BBITIOJTHEHHBI HA OCHOBE Pa3IMYHBIX (PU3NYECKUX MPUHIIUAIIOB MPSIMOTO MPEoOpa3oBaHusl.

¢  CosHeuHbI! ANIEMEHT C IBYCTOPOHHEN (POTOUYBCTBUTENBHOCTHIO.

d CosHeuHBI 3J€MEHT Ha OCHOBE TEPMODJICKTPHUYCCKUX SIBICHHH, B KOTOPOM HCTOYHHKOM
TEIUTa SBJISIETCS] DHEPTUS COTHEYHOTO M3ITyICHUSI.

e ConHeuHbI MpeoOpa3oBaTeh HA OCHOBE SIBIICHHSI TEPMODJICKTPOHHON SMUCCHH, B KOTOPOM
MCTOYHHUKOM TETJIa SBISETCS YHEPTUS COTHEYHOTO M3ITyUCHHS.

36. VkaxxuTe MPaBWIBHO OIPEIeICHIE TePMOIMHAMUYECKAsT COJTHEUHAS SJICKTPOCTAHIIHS.

a  ConHeyHasi 3JEKTPOCTAHIIMS, B KOTOPON 3HEPrys COJHEUHOTO M3JIyYEHUS HCIOJIb3YeTCs Kak
HMCTOYHUK TeIla B TEPMOJUHAMUYECKOM IIMKJIE TpeoOpa3oBaHUsl TEIUIOBOW DSHEPIUH B
MEXaHUYECKYIO, a 3aTeM B DJIEKTPHUUECKYIO.

b ConHe4yHas SJIEKTPOCTAHIHUS, B KOTOPOH HCIOJB3yeTCsS CIOCOO MpSIMOro MpeoOpa3oBaHus
SHEPTUU COJTHEUHOTO M3JIyUEHHUS B AIEKTPUUYECKYIO SHEPTHUIO.

¢ ConHeyHas »SJEKTPOCTAHIUA, B KOTOPOM H3Iy4EHHUE OT ONTHUYECKOW KOHIICHTPHUPYIOIICH
CUCTeMbI, OOpa30BaHHON TMOJIEM TeIMOCTaTOB, HAMpaBsSeTCs Ha YCTAHOBJCHHBIM Ha OariHe
MPUEMHHK SHEPTUU COJTHEYHOTO U3ITYyUCHHUS.

d TepmoanHamuyeckass COJHEYHAS OJJICKTPOCTAHIUS, B KOTOPOW SHEPrusi COJHEYHOIO
U3ITy4eHusl, OTJIOIICHHAs TEINIOHOCUTENIEM B IIEPBOM KOHTYpE, Mepe/laeTcs Yyepes TerI000MEeHHUK
TEIJIOHOCHUTEIIO0 BTOPOTO KOHTYpA.

e CoiHeyHas AJIEKTPOCTAHLUSA, COCTOALIAS W3 MOBTOPSIOMIUXCS KOHCTPYKTHUBHBIX 3J€MEHTOB-
MOJYyJIeH, COJAEpXKAIUX OJHOTUIIHBIE KOHUEHTPATOPbl M TMPUEMHUKHU SHEPTrUU COJHEUYHOTO
U3ITyYeHUS.

37. VYkaxure IMPpaBHUJIBHOC OMPECACIICHUEC MOAYJIbHAA COJIHCUHAA SJICKTPOCTAHIIUA.

a ComnHeuHas QJICKTPOCTAHI U, COCTOAIIASA K3 TOBTOPSAIOMIUXCA KOHCTPYKTUBHBIX 3JICMCHTOB-
MOI[yJ'ICﬁ, coacpiKalliuX OJHOTHUIIHBIC KOHICHTPATOPbI W IIPHUCMHUKU OHCPIruu COJIHCYHOI'O
HU3JTyUCHUS.

b Comnneunas QJICKTPOCTAHI U, B KOTOpOfI OHEPTUA COJIHCYHOI'O M3JIYYCHUA HCIIOJIB3YCTCA KakK
HUCTOYHUK TCIJIa B TCPMOANMHAMHUYCCKOM IUKIIC npeo6pa30BaHI/151 TEIJIOBOM OHEpTUnu B
MCXAaHUYCCKYIO, a 3aTEM B SJICKTPUUYCCKYIO.

c Comnneunas QJICKTPOCTAHLMA, B KOTOpOfI HCIIOJIB3YCTCA croco0 mpsAMOTo Hp606pa30BaHI/IH
OHEPTHUU COJIHCYHOI'O U3JTYUCHUS B IJICKTPUICCKYIO SHCPIUIO.

d Comnneunas QJICKTPOCTAHIUA, B KOTOpOfI HU3JTYUCHUC OT OINTUYECKOM KOHHCHTpI/IpyIOH_Ieﬁ
CHUCTCMBEI, O6p2[30BaHHOI>'I MOoJIEM T CIINOCTATOB, HAIIPABIIACTCA Ha YCTaHOBHeHHBIﬁ Ha OalHe
NMPUEMHUK SHCPTUU COJTHCUHOI'O U3ITYUCHU.

€ TepMO,Z[I/IHaMI/I‘-ICCKaﬂ COJIHCUHAas  JJICKTPOCTAHIUA, B KOTOpOﬁ OHEpTrusd COJIHCYHOI'O
HU3JTy4YCHUS, ITOTJIOICHHAA TCIIJIOHOCUTECIJICM B IICPBOM KOHTYPE, IICPCAACTCA UCPE3 TEII000OMEHHUK
TCIINIOHOCUTCIIO BTOPOI'0 KOHTYpaA.

38. VYkaxwure npaBUiIbHOE OTpeaeieHrne (OTOITEKTPHUUECKAs COTHEYHAS AIEKTPOCTAHIIHA



a ConHeyHast SJEKTPOCTAHIMs, B KOTOPOH HCHONb3YyeTcs CIOCO0 MPSIMOTO IMpeoOpa3oBaHUs
SHEPrUU COJTHEYHOIO M3JLy4EHUS B DIIEKTPUYECKYIO DHEPTHIO.

b ConHe4Has 3JEKTPOCTAHIUS, B KOTOPOH 3HEPTHs COJHEYHOTO M3JIYYCHHUS HMCIIOJIB3YeTCS Kak
HUCTOYHMK Telyla B TEPMOAMHAMUYECKOM IIMKJIE MpeoOpa3oBaHMs TEIJIOBOM DSHEPruu B
MEXaHHUYECKYIO, 4 3aTEM B DJIEKTPUUECKYIO.

¢ CosHeyHast BJNEKTPOCTAHLMS, B KOTOPOH H3JIyd€HUE OT ONTHUYECKON KOHLEHTPUPYIOLIEH
CHCTEMBI, OOpa30BAaHHOI IOJIEM TIeIUOCTATOB, HANpAaBISETCd Ha YCTAHOBJICHHBIH Ha OariHe
IIPUEMHHK SHEPTUU COJIHEYHOTO U3JIy4EHHUS.

d TepmoanHamuyeckass COJHEYHAs OJICKTPOCTAHIMS, B KOTOPOW OSHEPrus COJHEYHOTO
U3IIy4EHUs, NOMJIOIEHHAs TEIUIOHOCUTENIEM B IIEPBOM KOHTYpE, IEPEAAETCS Yepe3 TeNI000OMEHHUK
TEIJIOHOCUTEIII0 BTOPOTO KOHTYPA.

e  CosiHeyHasi AJIEKTPOCTAHLUSA, COCTOALIAS W3 MOBTOPSIOMIMXCS KOHCTPYKTHUBHBIX 3J€MEHTOB-
MOJYJI€H, COAEpPKALUX OJHOTUIIHBIE KOHLEHTPATOPbl W IPUEMHHMKH DHEPIHM COJHEYHOIO
U3ITy4EHHUS.

39. VkaxuTte nmpaBHIBHOE OTpe/iesieHNe OallleHHast COTHeYHas AICKTPOCTAHIIUS

a ConHeyHast SJEKTPOCTAHLIMS, B KOTOPON H3JydeHHE OT ONTHYECKON KOHLEHTPUpPYIOLIEH
CUCTEMBbI, OOpa30BaHHON TMOJEM TIeINOCTATOB, HAMpAaBJSETCS HAa YCTAHOBJCHHBIM Ha OaliHe
IIPUEMHHK YHEPTUU COJIHEYHOTO U3JIy4EHHUS.

b CosHeuHast HNMEKTPOCTAHIMS, B KOTOPOW SHEPrHs CONHEYHOTO W3IIy4eHHs HMCIOJB3YeTcs Kak
HUCTOYHUK TeIUla B TEPMOJMHAMUYECKOM IHMKJIE NpeoOpa3oBaHusl TEIUIOBOW DSHEPIUH B
MEXaHHYECKYIO, 4 3aTEM B DIEKTPUYECKYIO.

¢ ConHeuHasl >JIEKTPOCTAHLMs, B KOTOPOH HCHOJB3yeTCs CIOCO0 MpsIMOTO IpeoOpazoBaHUs
SHEPTUH COJTHEYHOI'O M3JIyYEHHS B AIEKTPUUECKYIO SHEPTHIO.

d TepmoanHamudeckass COJHEYHAS OJJICKTPOCTAHIUS, B KOTOPOW SHEPrusi COJHEYHOTO
W3Jy4EHUs, IOMJIONEHHAs! TEIUIOHOCUTENIEM B IIEPBOM KOHTYpE, NEpPeJaeTcs Yepe3 TerI000MEHHUK
TEIJIOHOCUTEIIIO0 BTOPOTO KOHTYPA.

e CosHe4yHast NIEKTPOCTAHLHUA, COCTOALIAS W3 MOBTOPSIOIIMXCS KOHCTPYKTHUBHBIX JJI€MEHTOB-
MOZYJIEH, COAEP)KAIUX OJHOTUIIHBIE KOHLEHTPATOPbl M IPUEMHUKH DJHEPIrUU COJHEYHOTO
U3ITy4EeHHUS.

40. VYkaxwuTe npaBuUiIbHOE ONpPEAeTICHUE IBYXKOHTYPHOMN COTHEYHOM NEKTPOCTAHIIIH.

a TepmonuHamuyeckass COJHEYHAash OJJIEKTPOCTAHIUS, B KOTOPOHM SHEPrus COJHEYHOTO
U3ITy4eHusl, OTJIOIICHHAs TEINIOHOCUTENIEM B IIEPBOM KOHTYpE, Mepe/laeTcs Yyepes TerI000MEeHHUK
TEIJIOHOCHUTEIIO0 BTOPOTO KOHTYpA.

b ConHe4Has 3JE€KTPOCTAHIIMsS, B KOTOPO# SHEPIHs COJHEYHOIO M3JIYYCHHUsS HMCIOJB3YeTCS Kak
HUCTOYHUK TEIUla B TEPMOJUHAMUYECKOM IIMKJIE NpeoOpa3oBaHusl TEIUIOBOW DJHEPIUH B
MEXaHUYECKYIO, a 3aTeM B DJIEKTPHUUECKYIO.

¢ ConHeyHas SJNEKTPOCTAHIMSA, B KOTOPOH HCHOJB3YETCS CHOCOO MPSMOro mpeoOpa3oBaHMs
SHEPTUU COJTHEUHOTO M3IYUYCHHUS B SIEKTPUUYECKYIO SHEPTHUIO.

d ConHeuyHass 3JE€KTPOCTaHIMSA, B KOTOPOW H3JIyYeHHE OT ONTUYECKOW KOHIICHTPHPYIOIICH
CUCTeMbI, OOpa30BaHHON TMOJEM TIeINOCTaTOB, HAMpABJSETCS HAa YCTAaHOBICHHBIA Ha OarrHe
MPUEMHHK YHEPTUU COJTHEYHOTO U3ITYUCHHUS.

e ConHeyHasi 3IEKTPOCTAHIMUA, COCTOSIIAS W3 MOBTOPSIIOUIMXCA KOHCTPYKTHBHBIX 3JIEMEHTOB-
MOJyJ€H, COAEpKalUX OJHOTUIIHBIE KOHUEHTPATOpbl W MPUEMHUKH HHEPrUU COJTHEYHOTO
W3IIy4YEHHUS.

41. Yo Takoe BaKyyMHPOBAHHBIA IPUEMHHK?

a IIpueMHHK COJHEYHOrO M3JIyYEHHs, MOTJIOLIAIOIIAsl TOBEPXHOCTh KOTOPOrO HAXOIUTCS B
BaKyYyMHPOBaHHOM IPOCTPAHCTBE, OTPAHUYEHHOM MPO3payHOi 0000 YKOM.

b TIpueMHUK COJTHEUHOTO M3Ty4eHHS B OAIICHHOH COJTHEYHOM AIIEKTPOCTAHIUH.

C IlpueMHHK COJHEYHOTO H3JIy4yeHHs, TEIUIOBOCIPUHUMAIOLIAs MOBEPXHOCTH KOTOPOIO HMEET
(bopMy MOJOCTH Pa3IUYHON KOH(DUTYpAITUH.

d DnemMeHT TEepMOAMHAMUYECKUX COJIHEYHBIX OJIIEKTPOCTAHIUH, B KOTOPOM IPOUCXOJHT
re’epanus napa.



€ OJeMEeHT TEepMOJMHAMUYECKUX COJIHEYHBIX DJJIEKTPOCTAHLUH, B KOTOPOM IPOMCXOJIUT
IIpEABAPUTEIIbHBIM HarpeB TEIUIOHOCUTEIIS IIEPE]] €r0 NOCTYIUICHUEM B COJIHEUHBIN IapOTeHEPaTop.

42. YTto TaKoe HEeHTPaIbHbIA MPUEMHUK?

a  I[IpueMHUK COTHEYHOro M3IyueHHs B OAIIeHHON COJTHEYHOH 3JIEKTPOCTaHIINH.

b TlpueMHUK COJIHEYHOTO H3JIYYEHHs], MOTJIONIAOIIAs TOBEPXHOCTh KOTOPOTO HAXOIHUTCS B
BaKyyMHUPOBaHHOM IPOCTPAHCTBE, OTPAHUYCHHOM IIPO3pavyHON 0000 YKOM.

C IlpueMHUK COJHEYHOTO H3JIy4yeHHSs, TEIUIOBOCIPUHUMAIOILIAs MOBEPXHOCTh KOTOPOrO HMEET
(hopMy MOJIOCTH Pa3TUIHON KOHPUTYpAIUH.

d DieMeHT TEepMOAMHAMUYECKUX COJIHCYHBIX JIICKTPOCTAHIUH, B KOTOPOM IPOUCXOJHT
re’epanus napa.

€ OJeMeHT TEepMOJMHAMUYECKUX COJIHEYHBIX D3JIEKTPOCTAHUUH, B KOTOPOM IPOUCXOAUT
[IpeIBAPUTENIbHBIN HarpeB TEIJIOHOCUTENS IIEPE]] €T0 MOCTYIUIEHUEM B COJIHEUHBIN ITapOreHepaTop.

43. YTto TaKoe MOJOCTHOUW MPUEMHHUK COTHEYHOTO H3ITy4eHHS?

a IlpueMHUK COJHEYHOTO H3JIy4yeHHs, TEIUIOBOCHPUHUMAIOLIAs MOBEPXHOCTh KOTOPOrO HMEET
(hopMy MOJOCTU Pa3TUIHON KOHPUTYpALIIH.

b TIpueMHUK COJIHEYHOTO W3IYYEHHs], MOTJIONIAOIIAs TOBEPXHOCTh KOTOPOTO HAXOJHUTCS B
BAaKyyMHPOBAaHHOM IPOCTPAHCTBE, OTPAHUUYEHHOM MPO3PavyHONA 000JI0UYKOI.

¢ IlpueMHHUK COJIHEYHOTO U3Ty4YeHHs B OAIIEHHOW COJTHEYHOM 3JIEKTPOCTAHIIUH.

d DneMeHT TEepMOJAMHAMUYECKUX COJIHEYHBIX JJICKTPOCTAHIMHA, B KOTOPOM IPOUCXOJIUT
reHepanus napa.

€ OJeMeHT TepMOJMHAMUYECKUX COJIHEYHBIX OJJIEKTPOCTAHIUH, B KOTOPOM IPOHCXOJIUT
MIpeIBApUTENIbHBIN HarpeB TEIJIOHOCUTENS IIEPE]] €0 MOCTYIUIEHUEM B COJIHEUHBIN TapOreHepaTop.
44, Yto Takoe COTHEUHBIN maporeHeparop?

a OJeMeHT TEepMOJMHAMUYECKHX COJIHEYHBIX OJJIEKTPOCTAHLUUN, B KOTOPOM TMPOUCXOAUT
reHepanus napa.

b TIpueMHUK COJIHEYHOTO H3IYYCHHs], MOTJIOMIAOIIAs TMOBEPXHOCTh KOTOPOTO HAXOJUTCS B
BaKyyMHPOBAaHHOM IPOCTPAHCTBE, OTPAaHUUYEHHOM MPO3pavyHON 000I0UYKOI.

¢ IIpueMHHK COTHEYHOTO M3Ty4YeHUs B OAlIEHHON COJIHEUHOM 3JIEKTPOCTAHITUH.

d TIIpueMHHK COJHEYHOTO H3IYYCHHS, TEILIOBOCIIPUHHMAIOIIAS MOBEPXHOCTh KOTOPOTO HMEET
(hopMy MOJOCTU pa3IUYHON KOHPUTYypaAIUH.

€ OJeMeHT TepMOJMHAMHYECKUX COJIHEYHBIX OJJIEKTPOCTAHIUH, B KOTOPOM IMPOHUCXOJIUT
MIpeIBAPUTENIbHBIN HArpeB TEIJIOHOCUTEIS IIEPE]] €ro MOCTYIICHHEM B COJTHEUHBIN aporeHepaTop.
45. YTto Takoe COTHEYHBIN dKOHOMa3ep?

a OJeMeHT TepMOJMHAMUYECKUX COJIHEYHBIX ODJIEKTPOCTAHIUH, B KOTOPOM IPOHUCXOJIUT
MIpeIBAPUTENIbHBIN HArpeB TEIJIOHOCUTEIS IIEPE]] €0 MOCTYIUICHUEM B COJIHEYHBIN apOoreHepaTop.
b TIpueMHUK COJIHEYHOTO H3JIy4EHHs], MOTJIOMIAOIIas MOBEPXHOCTh KOTOPOTO HAXOIUTCA B
BaKyyMHPOBAaHHOM MPOCTPAHCTBE, OTPAHUUYEHHOM MPO3PaYyHON 000JI0YKOI.

¢ IlpueMHUK COJIHEYHOTO U3NTy4YEHUS B OALIEHHOW COHEYHOM SIEKTPOCTAHITUH.

d TIpueMHHK COJHEYHOTO M3IYYCHHS, TCILIOBOCIPUHHMAIOIIAsS MOBEPXHOCTh KOTOPOTO HMEET
(dbopMy MOJOCTU pa3NTUIHON KOHPUTYpaAIUH.

€ DJeMeHT TepMOJMHAMHYECKUX COJIHEYHBIX OJJEKTPOCTAHIUH, B KOTOPOM IMPOHCXOJIUT
reHepanus napa.

HOMED OTBET HOMEp OTBET HOMEp OTBET
1 A 21 A 41 A
2 A 22 A 42 A
3 A 23 A 43 A
4 A 24 A 44 A
5 A 25 A 45 A
6 A 26 A

7 A 27 A

8 A 28 A

9 A 29 A

10 A 30 A

11 A 31 A




12 A 32 A
13 A 33 A
14 A 34 A
15 A 35 A
16 A 36 A
17 A 37 A
18 A 38 A
19 A 39 A
20 A 40 A

Kpurepuu u 1ikana olieHUBaHUsI IO OLICHOYHOMY CPEJICTBY TECTUPOBaHUE (PK3aMEH )

[MIxana Kpurepnii onennBanus
OIICHUBAaHUS
(uHTEpBaN
OasIoB)
) TecTbl BBINOIHEHBI HA BHICOKOM YpOBHE (IIpaBUJIbHBIE OTBETHI JaHbl Ha 90-
100% TtecToB)
4 TecTbl BBINOIHEHBI HA CPeIHEM YPOBHE (ITpaBUJIbHBIE OTBETHI JaHbI Ha 75-
89% TecToB)
3 TecTbl BBINOIHEHBI HA HU3KOM YpOBHE (MpaBUJIbHbIE OTBETHI 1aHbl Ha 50-74%
TECTOB)
2 TecTbl BBIMOJIHEHBI HA HEYIOBIETBOPUTEIHLHOM YPOBHE (TIPaBUIIbHBIE OTBETHI
naHbl MeHee yeM Ha 50% TecToB)

9. OcoGeHHOCTH OpPraHU3aluK 00y4YeHus JIsl JTUL ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSMHM

310POBbS M MHBAJIM/I0B

IIpu HeoOxomumocTH paboyass nporpaMMa y4yeOHOM AMCHMIUIMHBI MOXET OBITh
aZlanTUpoOBaHa Juisi o0ecredeHns 00pa30BaTeIbHOTO MPOLiecca MHBAIUAOB U JIUI ¢ OFPaHUYEHHBIMU
BO3MOKHOCTSIMH ~ 37I0pOBbs, B TOM YHCJIE€ C HPUMEHEHMEM 3JIEKTPOHHOIO OOy4YeHHs
UJAMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHH.

Jlnis aToro TpeOyeTcs 3asBIeHUE CTYJIeHTa (€ro 3aKOHHOTO NPEACTaBUTEN) U 3aKI0UYEHUE
IcuxoJjioro-meauko-negarornyeckoil  komuccun  (IIMIIK). B ciywae  HeobGxomumocTu
oOyJaromuMcsi M3 YHUClia JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 310POBBS (IO 3asBICHHIO
oOyyaromierocsi), a Ajas HMHBaIMJIOB TaKXe B COOTBETCTBUM C HHAMBMJIYaJIbHOH INporpamMmoin
peadWMTalMi WHBAJIUAA MOTYT NpEJIaraTthCsl CIEAYIOIME BapUaHTbl BOCHPHUATHS y4eOHOU
MH(OpMAIIUY C YYETOM UX MHAWBUIYABHBIX MCUXO0(DU3NYECKUX 0COOCHHOCTEH:

— CO3/1aHHE TEKCTOBOW BEpCHUM JIIOOOTO HETEKCTOBOTO KOHTEHTa Uil €ro BO3MOKHOTO
npeoOpa3oBaHus B allbTepHATUBHBIE (DOPMBI, YAOOHbIE JUIS Pa3IMYHbIX MOJIb30BaTENEH;

— CO3JlaHM€ KOHTEHTa, KOTOPHI MOKHO TPEICTaBUTh B PA3IUYHBIX BHJIAX 0e3 MOTepu
JAHHBIX WIN CTPYKTYpPbI, IPEAYCMOTPETh BO3MOXHOCTh MacIITAOMPOBAHUS TEKCTa M U300paKeHUI
0e3 moTepH KauecTBa, MPeAyCMOTPETh JIOCTYITHOCTD YIIPABICHHSI KOHTEHTOM C KJIaBHATYpHI;

— CO3/IaHHE€ BO3MOXKHOCTEH 1l 00y4aromuxcs BOCIPUHUMATE OJIHY M TY K€ MH(pOopMaIuio
U3 Ppa3HBIX HCTOYHMKOB, HAmpuMep, TakK, YTOObl JIMI@ C HapylIEHHsIMH CllyXa MOJy4aau
MH(OPMAIIMIO BU3YAJIBHO, C HAPYIICHUSIMH 3pEHHS — ayAUalIbHO;

— MIPUMEHEHHUE NMPOrPaMMHBIX CPEJCTB, 00ECIEUNBAIOIINX BO3ZMOKHOCTh OCBOCHHUSI HABBIKOB
U yMeHUH, (GopMUpPYEMbIX NUCHMILIMHON (MOJyleM), 3a CYET albTepHATUBHBIX CIIOCOOOB, B TOM
quciie BUPTYaJIbHBIX Ja00paTOPUil U CUMYISIIMOHHBIX TEXHOJIOTUH;




— NPUMEHEHHUE 3JEKTPOHHOTO OOY4YeHHMs, AUCTAHIIMOHHBIX 00Pa30BaTENLHBIX TEXHOJOTUH
IUIs TIepeiaun MH(pOopMauy, OpraHu3aiy pa3IuuHbIX (JOPM MHTEPAKTUBHOW KOHTAKTHOW pabOTHI
oOyyJaromerocs ¢ mpernojaBareieM, B TOM YUCiie BEOMHAPOB, KOTOPHIE MOTYT OBITh MCIOJIB30BAHBI
JUIL TIPOBEJICHUS] BUPTYAJIBHBIX JICKIHMH C BO3MOXKHOCTBIO B3aMMOJICHCTBHS BCEX YYaCTHUKOB
JMCTAHIIMOHHOTO OOYyYeHHs, NMPOBEICHHUS CEMHUHAPOB, BBICTYIUIEHHS C JOKJIAJAaMU M 3alluThl
BBITNIOJTHEHHBIX padoT, IPOBEICHHsI TPEHUHTOB, OPraHU3aluN KOJUIEKTUBHON PabOTHI;

— NMPUMEHEHHUE 3JIEKTPOHHOTO OOY4YEHHsI, JUCTAHIIMOHHBIX 0Opa30BaTENbHBIX TEXHOJIOTHUN
JUIs OpraHu3anuu GopM TEKYLIEro U MPOMEKYTOYHOTO KOHTPOJIS;

— YBEJIMUYEHHUE MPOJOJDKUTEIBHOCTH CAAYu OOYy4YarollMMCS HWHBAIMJIOM WM JIMIOM C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBs (HOPM MPOMEKYTOUHOH aTTECTAIIMH 110 OTHOIIECHUIO K
YCTaHOBJIEHHOW ITPOJOJDKUTEIBHOCTH UX CIAaYH:

— MPOJOJKUTEIBHOCTD CJIauM 3a4€Ta UM 3K3aMEeHa, IPOBOJAMMOI0 B MIUCbMEHHOM (hopme, —
He Oosiee uem Ha 90 MUHYT;

— TPOJOJIKUTENBHOCTh MOATOTOBKM OOydarollerocs K OTBETY Ha 3auyé€Te WJIM dK3aMeHe,
MIPOBOJIMMOM B YCTHOU opme, — He Oosiee uem Ha 20 MUHYT;



JIucT u3MeHeHU i U TOMOJTHEHN

Ne Buns! nononxenui u JlaTa u HOMep ITPOTOKOIA ITonnuce
/o WU3MEHEHUH ¢ yKa3aHUEM 3acemanus Kagenpol (c pacudpoBKOii)
CTpaHUII (xacdenp), Ha KOTOpOM OBUTH |  3aBEIYIOIIETO Kadeapoit
paccMOTpeHbI U 0J100peHbl | (3aBemyromux kKadempamu)
WU3MEHECHHS U JIOTIOJIHEHHSI
1.
2.
3.
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