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OO6opyaoBaHHE U MaTEPHAIIBI

HarmveHoBaHME 1a00paTOPHBIX padoT

Copxepxanie 1adopaTOpHBIX padoT

JlaGopaTtopHas padoTta Nel. Mcrop30BaHie 3HEPTHH COJHIIE. CHATHE BOJIb-aM-
TIEpHOH XapaKTepHCTHKH (POTO3IIeKTpHYecKoro Moayirsa U=I(I)

JlabGoparopHasg padora Ne2. HMcrop30BaHHe SHEPIHH COJHIE. CHSITHE DHepre-
THYECKOH XapaKTePHCTHKH () OTO3NIeKTpHYecKoro Moy P= (1)
JlabGoparopHasa padora Ne3. Mcronp30BaHHE SHEPIHH CONHIE. CHATHE 3aBHCH-
MOCTH TOKa KOPOTKOI'O 3aMBIKAHHS (DOTO3JIEKTPHYECKOIr0 MOAYIIS OT SHEPreTH-
yecKoH ocBelneHHOCTH [K=1(E)

JlabGoparopHasg padora Ned. Mcronp30BaHHE SHEPTHH COMIHIE. CHITHE 3aBHCH-
MOCTH TOKa KOPOTKOI'O 3aMBIKAHHS (DOTOIEKTPHYECKOr 0 MOAYILI OT YITIa Maje-
HHS Ha ero IOBePXHOCTh IydeH cBeTa IK={(p)

JIaboparopnas padoTta NeS. ConmHeuHbIe (poTosneKTpHyeckHe cTaHHH (CDDC).
CHSTHE 3aBHCHMOCTH TOKa KOPOTKOI'O 3aMBIKAHHS (POTO3JIEKTPHYECKOIO MO-
Iyns oT ero Temieparypsl IK={(T)

JlaGopatopHas padoTta Ne6. ComHeuHble poTosnekTprueckie cTaHIMH (CDDC).
CHSTHE 3aBHCHMOCTH HAITPSDKEHIS XOIOCTOro Xofa (POTO3NEKTPHYECKOI O MO-
oy1s oT ero Temieparypsl IXX={(T)

JlaGoparopHas padora Ne7. ConmHeuHbIe (poTosneKTpHyeckHe cTaHHH (CDOC).
CHSTHE 3aBHCHMOCTH MaKCHMAaJIbHOH MOIIHOCTH (POTO3JIEKTPHYECKOTO MOY L
oT ero TemMiepaTypsl PM=1(T)

JlaGopatopHas padoTta Ne8. ComHeuHbIe (hoTosnekTpHyeckie cTaHIH (CDDC).
CHATHE PEeXMMHBIX XapaKTEPHCTHK KOHTPOIJIepa 3apsafa-paspsaga aKKyMYyIId-
TOPHOH OarapeH

JIaGoparopnas padoTta Ne9. ConmHeuHsle (porosnekrpuyeckue craHIHH (CDIC).

MopgennpoBaHHe peXHMOB pPabOThl aBTOHOMHOH (DOTO3NIEKTPHYEeCKOH COIHEY-
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5.1 IlepedeHs OCHOBHOH H JOIOIHHTEILHOH JINTEePaTYPEL, HEOOXOIHMOH IJI OCBO-
EHH S JUCIATLIIHEI

5.2  llepeueHp y4eOHO-METOAHYECKOIO OOECIIEUEHHS CaMOCTOSTEIIBHOH PadOTEI
OOYYAFOIIMXCS T10 JUCIHIUIHHE

5.3 [lepeyeHp pecypcoB HH(OPMAIHOHHO-TEIEKOMMYHHKAITHOHHOH ceTH WHTep-
HET, HEOOXOMMBIX JJIS1 OCBOEHIS JHCI[HITIIHEI
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BreneHue

[lenpro paboTHl B j1a00paTOpPHH SBIISETCS VITIYOJIEHHE H 3aKpEIUIEHHE ITPHOOPETEHHBIX
TEOPETHYECKHX 3HAHHI ITYTEM SKCIIEPHMEHTAILHOH ITPOBEPKH TEOPETHUYECKHX ITOINOKEHHI, a
TAKXKe 3HAKOMCTBO C 3IEKTPOHHBIMH KOMITOHEHTAMH, 000PYA0BAHHEM, H3MePHTEILHBIMH ITPHOO-
paMH H anmapaTypoH, HCIIOIB3YeMBIMH B ITa00paTOPHH.

B pesyinerare BEIOIOMHEHH S Ta00paTOPHBIX PadoT CTYAEHTHI JOIKHBI IPHOOPECTH YMEHHSI
H HAaBBIKH 110 COOPKE H HCCIEAOBAHIIO 3JIEKTPOHHBIX CXeM H IIPHOOPOB, H3MEPEHHSM SIIEKTPHYE-
CKHMX BeJIMYMH. TemaTHKa 1a00paTOpHBIX paboT IMOIHOCTHIO COOTBETCTBYET COMEPKAHHIO OCHOB-
HBIX Pa3JelioB Kypca, H3Y4aeMOIr'O B BRICIIHX TeXHHYeCKHX YueOHBIX 3aBeJIcHHSX. B mpeiarae-
MOM YU4eOHOM ITOCOOHH OITHCAaHO OAHHHAIAIATE JIa00opaTOPHBIX padoT. B ormcaHn KaxmaoH 11a0o-
PaTOPHOH padOTHI c(hOPMYIHpPOBaHa €€ Iellb, H3I0KeHbl OCHOBHBIE TeOPETHYECKHE TTOTIOKEHH S,
OICaHa CXeMa YCTAaHOBKH JJIS ITPOBEAEeHIS SKCIIEPHMEHTAILHOIO HCCIIENOBAaHNS, JaHbl PEKO-
MEHIALIHH T10 ITPOBEAEHHIO OILITOB H 00paloTKe pes3ylIbTaTOB H3MEPEHHI, a TAKKE KOHTPOJIbHBIE

BOITPOCHI.
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1. Ilens u 3a0 auu u3yueHus OUCUUNIUHDL

]_[E:HBID AHCITHILIIMHBI ABJIACTCH H3YVUCHHC COBPEMCHHOI'O COCTOAHIA H IICPCIICKTHB HC-
TI0JIb30BAaHHSI B PoccHH H 3a p}’ﬁEH{DM SHEPI'HH COJIHIIA, BETP4A, I'COTCPMAJIbHBIX BOJ, MaJIbIX PCK,
OKCaHOB, MGpEﬁj BTOPHYHBIX SHEPIOpeCyYpCOB H APYIHX B0O300OHOBIISIEMBIX HCTOUYHHKOB SHEPI'HH.

3aTayaMH H3VUCHHA JICIHIUIHBI ABJIIAIOTCA.

— OSHAKOMIICHHC CTYACHTOB C HETPAaJHITHOHHBIMH HCTOUYHHKAMIH SHCPI'TIH, COBPCMCHHBIMI
METOdaMIT HX HCIIOIIL30BAHH A, HpﬂﬁHEMﬂLﬂI H IICPCIICEKTHBAMH PA3BHTHA HETPE]E[IH_[HGHHGﬁ SHEP-

I'STHEI.

— OCBOCHHC CITYACHTAMII MCTOJOB PaCHCTa YCTAHOBOK ﬂHLTEpHﬂTHEHDﬁ SJHEPI'€THKIL,

OLIEHKH HX 3} eKTHBHOCTH.

2. Obopyoosarue u mamepuaisl

ArmapaTHeIe CpeJCTRa:

— KomrmnekT yueGHO-1abopaTopHOro obopyioBaHHSI « Mojielb (pOoTO3NMeKTpHYeCKOH COJI-
HEYHOI 3IeKTPOCTaHIHI.

— Komrrmekr yueOHOo-nmadopartopHoro obopymopaHns «MITHCTpYMEHTAILHEIH 3HEPr oAy JHT
— TEIUIOTEXHHYECKHE H3MEPEHH S ITIPH TEITIOBH3HOHHOM 00CIIE IOBAHHE 3IaAHII.

YyeOHas ayTUTOPHS IJIS IIPOBEAEHHS YUEOHBIX 3aHSATHI, OCHAIlleHa O0OpYAOBAaHHEM H

TeXHHYECKHMH CpeJicTBaMH 00y4deHHS. [lepeHOCHOH HOYTOYK, IIPOeKTOP, JOCKa MarHHTHO-Map-

KepHasL.

3. Haumenosanue nabd opamopusix pabom
J[11s1 3a04HOMH () OpMBI 00YYEHH S ITPey CMOTPEHBI CIeAYIONHE 1a0opaTOpHBIe paOOTHI: Jla-
OopaTtopHas padora Nel. Mcrone30BaHHe 3HEPIHH CONHIlE. CHATHE BOJIb-aMIIEPHOH XapaKTepH-
CTHKH (poToanekTpHueckoro moxyns U=1{(I) — 1,5 gaca; JlJaGoparopHasg padora Ne5. CoHeUHbIe
poroanekrpuyeckre cTaHHH (CDOOC). CHITHE 3aBHCHMOCTH TOKa KOPOTKOI'O 3aMBIKaHHI (POTO-

AIIEKTPHYECKOTO MOV OT ero TeMmeparypel IK={(T) — 1,5 yaca.

Ne Temrnl M3 HUX ITpaKTH-
HanMeHOBaHHEe TeM IMCIIUIMHBIL, HX KpaTKoe co- | O0BeM
IIHICIIH - YecKas IOAro-
IeprKaHIe YacOB
TIITHHEI TOBKA, YaCOB
Jladboparopnas padora Nel. HMcnoJib3oBaHme
prceoJIHIe. CHSITHE BONIb-aMIIEPHOH Xapak- 1.5
anekTpudeckoro Moy U=i(I)
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JladbopaTtopnaa padGora Ne2. HcnoJb3oBaHHe
2 SHEPIrUH CoJIHIe. CHATHE SHEPTETHUYECKOH Xapak-
TEPUCTHKH (poTO3IEKTpHUeCcKOro Moaysa P= (1)

1,5

JlaboparopHas padGora Ne3. HMcnoJib3oBaHme
JHEPruH coJiHme. CHATHe 3aBHCHMOCTH TOKa KO-
POTKOIO 3aMBIKAHHSI (POTO3IEKTPHYECKOIO MO-
JyJ1s1 OT 3HepreTHyecKoi ocseleHHocTH IK=1(E)

1,5

JladbopaTtopnaa padGora Ned4., Hcenmouib3oBaHme
JHEPruH coJiHIe. CHATHE 3aBHCHMOCTH TOKa KO-
4 POTKOTrO 3aMBIKAHHS (POTO3IEKTPHYECKOIO MO-

IOyIIS OT yIJla MaJeHHSI Ha ero IMOBEPXHOCTD JTydeH
ceeTa [K=1(p)

1,5

JladboparopHas padora NeS. CoJiHeuHble (POTO-
ieKTpHUYecKHe cTaHmUH (CPIC). CHArHe 3a-
3 BHCHMOCTH TOKa KOPOTKOIO 3aMBIKaHHA (PoTo-
3JIEKTPHYECKOrO MOAYIISL OT €ro TeMIlepaTyphl

IK=£(T)

1,5

JladboparopHas padora Ne6. CostHeuHbIe (POTO-
WieKTpHUYeckHe cTaHmuu (CPIC). CHarue 3a-
6 BHCHMOCTH HaITpsKEHHS XOJIOCTOro xoga (oro-
3IIEKTPHYECKOTO0 MOAVIISL OT €ro TEMIIEpPaTyPhI

Ix=1(T)

1,5

JlaboparopHas padora Ne7. CosiHeuHbIe (POTO-
wieKTpuYeckue cranmuu (CPIC). CHarHe 3a-
BHCHMOCTH MaKCHMAaIIbHOH MOIIHOCTH ()OTO3IIeK-
TPHYECKOr0 MOAYIA OT ero TemMriepaTypsl Pu=i(T)

1,5

JlaboparopHnas padora Ne8. CosiHeuHble (poTo-
WieKTpuYeckue craHmuu (CPIC). CHAarHe pe-
KHUMHBIX XapaKTEPHCTHK KOHTpPOIJIepa 3apsia-

paspsga akKKyMyIISITOPHOH OaTapen

1,5

JladbopaTopnan padora Ne9. CostHeuHble (oT0-
ieKTpHUYeckHe craHiuu (CPIC). Momemupo-
BaHIe PeKHMOB PaboThl aBTOHOMHOM (DOTO3NIEK-
TPHYECKOH COTHEYHOH 3JIEKTPOCTAHIHH

1,5

Hroro:

13,5
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4. Cooepacarue 1ad opamopHslx pad om
Jlabopamopnas pavboma Nel. Hcnonv3oeanue sxnepzuu coirue. CHAmMuUE 60J16-amnep-

HOIUL Xapaxkmepucmuru pomoiiekmpuieckozo mooyas U=f{(I)

Ilens padomsi: N3ydeHHE armiapaTyphl, HCIIONMb3YEMOH B SKCIIEPHMEHTaX, CHATHE H I10-

CTPOEHHE BOIbT-aMITIEPHOH XapaKTEPHCTHKH (PoTo3IeKTpHueckoro Moayis U=L(I).

OCHO6bL meopuu:

DotosnekTpHdueckiii 3PpPekT (PpoTtosaddekT) ObII OTKPHIT (PPaHIY3CKHM YUeHBIM A.D.
bekkepeneM B 1839 rogy H OCHOBAaH Ha CITOCOOHOCTH TOKOIIPOBOISIIHX MaTEPHAIIOB HCITYCKATh
3JIEKTPOHEI IO TEHCTBHEM BIIEKTPOMATHHTHOT O H3JIYUEHHS, B TOM YHCJIIE H CBETA.

Doto3ddekT MposBIIeTCA B (DOTORIEKTPHYECKOH CHCTEME, HAIIPSAMYIO ITpeoOpa3yromeH
COIIHEYHVIO SHEPIHIO B 3JIEKTPHYECTBO. 111 paboThl (POTO3IEKTPHYECKOH CHCTEMBI HeOOXOIHM
THEBHON CBET. (DOTOANEKTPHUYECKHE CHCTEMBI HE JOIKHBI O0S3aTelIbHO HAXOMHUTBLCS IO IIPS-
MBIMH COTHEYHBIMH JIyYaMH, TaK UTO Ja’Ke B ITACMYPHBIE JHH (POTO3IEKTPHYECKHE ITaHETH MOT'YT
BhIpa0aThIBATh HEKOTOPOE KOJIMYECTBO ANEKTPOSHE PrHH.

[TpocTeiias KOHCTPYKIHS (POTOAIEKTPHYECKOT0 HIIH COMHEYHOr o 3lleMeHTa (CD) — mpH-
Oopa U1 IpeoOpaz0BAHIS SHEPTHH COTHEYHOI'0 H3IIYUYEHH S — HA OCHOBE MOHOKPHCTAINIMYECKOI'O
KpeMHH S ITOKa3aHa Ha puc. 1.

Ha manoit rimyOHHE OT ITOBEPXHOCTH KPEMHHEBOH IUIACTHHBI P-THITA C()OPMHPOBAH P—-
IEPeX 0o ¢ TOHKHM Me TallIINYe CKHM KOHTAKTOM;, Ha TEIIbHYIO CTOPOHY TUIACTHHBI HAHECEH CIUIOII-

HOH MeTalIITHYeCKIHI KOHTAaKT.

Brewnwst anexipog (-)
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DOTOBNEKTPHYECKHE MOJIYIIH COCTOST H3 COIMHEYHBIX 3MEMEHTOR. TaK KaK OJHH COTHEY-
HBII 3JIEMEHT HE MTPOU3BONUT JOCTATOYHOI'O KOITHYECTRA AEKTPOSHEPIHH IS OONIBIIIMHCTRA ITPH-
MEHEHHH, COJTHEYHBIE 3IIEMEHTHI COOHPAOTCS B (DOTOINEKTPHYECKHX MOAYIISX JJIST TOrO, YTOOBI
ITPOM3BOAUTE OOJBIIE MEKTPHUECTBA.

[Iponsesogsarcs Mmoayinu 4 OCHOBHBIX THIIOB:

MoIyIH B alTFOMHHHEBOH PaMKE H ITOKPBIThIE CTEKIIOM MMEIOT ITHIIEBYIO IIOBEPXHOCTD U3
cTeKsa (T10 CIIeIHalbHOMY 3aKa3y BO3MOKHO ITPHMEHEHHE CITENHAILHOI0 3aKaJeHHOI'O CTEKIIA),
00EeCIIEYHBAFOINETO HAITYYIIIME ITOKA3aTE N 110 IIPOITY CKAaHHIO CBETA M 3aI[HTY OT BHEIIHUX BO3-
JNEHCTBHH.

Moayin Ha cTekine 6e3 paMKH H KJIEMMHOH KOpOoOKH. IIocTaBlsroTcsa Ha 3aKa3. B Hammamm
OOBIYHO eCTh MOAYIH MOITHOCTEIO 10-12 BT 12B.

bespamoyHbIe TaMHHHPOBaHHBIE (POTORNIEKTPHYECKHE MOAYIH (00JIeryeHHEIe) O0e3 CTeKIa
H KJIIEMMHOH KOpPOOKH. Takre MOJIYIH ITOAXOMAIT IS IMTPUMEHEHHS KaK KOMIIOHEHT IIEPEHOCHBIX
YCTPOHCTB, YCTPOHCTB CO BCTPOEHHOH COIMHEYHOH Oarapeei, M T.I1. OOBIYHO TaKHe MOJYIIH H3IO0-
TABIIMBAIOTCS HAa OCHOBE CTEKIIOTEKCTOJIMTA C TMMHKOBOH MOIIMHOCTRIO 10 15 BT. HampskeHue
o0pruHO 12 mn 6 B. M3roToBineHHe Ipyrux MOJyJIeH TaKOro THIIA (Ha IPYTroi OCHOBE H OOJIbINEH
MOIITHOCTBIO ) ITPOH3BOAHTCS ITO 3aKa3y.

JIBYCTOPOHHIE MOXYIH - 3TO HOBBIH THII MOIVYIIEH, IIPe00pPasyIOINX 3HEPIHIO CBETA C
00OHMX CTOPOH - KaK C TBIJIBHOH, TaK M C IHIIEBOH. Takke HMEIOT aIFIOMHHHEBYIO PaMKY. OTH MO-
ITYIIH MOT'YT OBITH HCITOJIb30BaHBI B TFO00H (POTOAIEKTPHYECKOH YcTaHOBKe. T peOOBaHHEM SIBIIS-
€TCS OTKPBITOCTE 3aHEH ITOBEPXHOCTH JIJIS TOrO, UTOOLI OHA MOTITIA IOJIy4YaTh OTPakeHHOE H pac-
CesIHHOE M3TyUeHHe. Takue MOJIYIH O0eCIIeUHBaIOT CYIIECTRBEHHOE CHIDKEHHE CTOMMOCTH ITHKO-
BOT'O BaTTa MOIIHOCTH (POTO3NIEKTPHYECKOH YCTAaHOBKH. ECTeCTBEHHO, TaKHe MOIYIIH MOI'YT HC-
ITOJIB30BAThCA H B "OOBIYHBIX" (DOTORNEKTPHYECKHX CHCTEMAX, I'le 3aJHSISI CTOPOHA MOXYILI He
OCBEIIAETCH.

ConHeYHbIe MOAYIH (COCTOSIIHE H3 Pa3IHMIHOIO YHCIa (POTO3IEKTPHYECKHX HITH COITHEY-
HBIX 3JIEMEHTOB ) IIPOH3BOJISTCSI MHOTHX THIIOB H pa3MepoB. Hanbosee THITHYHBIE - 3TO KpeMHHE -
BBIE (POTORIEKTPHYE CKHE MOIYIH MOIIHOCTHIO 40-160 Wp (IIHMKOBEIH BaTT, T.€. MOIITHOCTHIO MaK-
cumyM B 40-160 Bt rpu sgpxomM comnHile). Takoi (pOoTo3neKTpHYeCKHH MOIYIIbL HMEET pa3Mep OT
0.4 10o1.,6 M2.

DorosneKTpHYecKHe (CONMHEeYHbIe) MOAYIIH MOTIYT COeJHHSTHCS MeKIY cOOO0H B (POTO-
sIeKTpHYecKHe (COIHeYHbIe) GaTapen IS TOro, YTOOBI ITOTYYHTh OOIBIITYEO MOITHOCTh (HAITpPH-
Mep, 2 Mﬁmm%ﬁﬁﬁ'@emmem{m{ BMeCTe, SKBHBaJIEHTHEI MOAYIIO MOITHOCTRIO 100 Wp).

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E -
Braneney et EKEPHMECKIE, XaPaKTePHCTHKH COJIHEUHOM OaTapen: BOJIbT-aMIIEpHAsI XapaKTepHCTHKA.
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Toyka makCumMmansHOM
MoOLLHOCTKU P = I|:I X Vp

lp

Tok |

HanpsaxeHnwe, B

PrcyHOK 2 — BoneT-amriepHas XapaKTepHCTHKA (DOTO3IIEMEHTa

BaXHBIE TOUKH BOJIBT-aMIIEPHON XapaKTEPHCTHKH, KOTOPBIE XapaKTEPH3YIOT COIHEYHBIH
MOJTYIIb

COIMHEeYHBIH MOIYIIE MOKET paboTaTh ITpH THOO00H KOMOHHAIIMH HAITPSDKEHHS H TOKa, pac-
ITIOJIO’KEHHBIM Ha €r0 BOJIbT-aMIlepHOH XapakTepHcTHke (BAX). OgHako B pealbHOCTH MOIYIIb
padoTraeT B OAHOH TOYKE B IAHHOE BpeMS. 2Ta TOYKA BEIOMPAETCS HE MOAYIIEM, a SJIEKTPHYECKHMHU
XapaKTePHCTHKAMH IIeITH, K KOTOPOH JaHHBIH MOIYIb (HIIH cONHe4YHas Oarapes) MOIKIIIOYEH.

HanpsoxeHne, npH KOTOpoM TOK paBeH 0, HaspIBAeTCS HAIPSKEHHEM XOIIOCTOrO XOia
(Voc). C apyroit CTOPOHEHL, TOK, IIPH KOTOPOM HaIpspkeHHe paBHO 0, Ha3bIBAaeTCSI TOKOM KOPOT-
Koro 3aMbIKaHHA (Isc). B aTHX KpaliHnx Toukax BAX monrHocTs Moaynd paBHa 0. Ha mpakTHke,
cucrema padoraeT ITpH KOMOMHAIMK TOKA M HAIIPSUKEHHS, KOrAa BeIpadaThIBAETCS JOCTATOYHAS
MOIITHOCTB. JIyuIlle coueTaHHe Ha3bIBAacTCs TOUYKOH MaKCHMaIbHOH MonTHOCTH ( TMM, nim MPP).
COOTBETCTBYIOIHE HAIIpsDKEHHE H TOK 0003HAyYaroTCcAd KaKk Vp (HOMHHAIIbHOE HaIlpsDKeHHE) H
[p(HOMIHAIBHBIH TOK). UMeHHO JIJI 3TOH TOYKH OITpeelISIOTCsS HOMHHaIbHasA MolmHocTh H KITJ]
COJIHEYHOI' O MOIYJIS.

[Ipu nipsMoM COeMHMHEHNH COJIHEYHOTO MOV K aKKYMYJIITOPHOH Oarapee, MOAYIL pa-
OOTaET IPH HAITPSKEHHH, PABHOM HAITPSDKE HIEO aKKYMYIISITOPHOM OaTapeH B JaHHBIH MOMeHT. 110
Mepe 3apsga Ab ee HalpspKeHHE pacTeT, IO3TOMY MOJYIIL MOXKET padoTaTh B JHAIla30HE HAIpS-
keHHq oT 10 go 14,5B (37ech M Janee HCIIONb3YIOTCS HAIPSOKEHHS 1S MOIYIISI HOMHHAIEHBIM
HanpsokeHHeM 12B. g Moayien ¢ HOMHHAIBHBIM HaIpsKeHHeM 24B 3HaueHHS HaIlpsDKeHHS
HYKHO YMHOXHTb Ha 2). COOTBETCTBEHHO, ero padodas TOYKa MOKET OBITh JOBOJIEHO JalIeKO OT

OIITHMAaILHOIH.

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
=N __'I: : '::"I.'.'.[-';-": ::';'I:-.|;_.L_“|_-.I :_':.'_I'.I" & Ninninin -.[:

AV XOBd iTeHHE Ad1eKCaHdDOBHLS



YKkazarue no mextike dezonacHocmii:
YKa3aHHS IT0 TEXHHKE 0e30IIaCHOCTH IIPH BBOIOJIIHCHHII HﬂﬁﬂpﬂTﬂpHLI}{ pﬂﬁGT IPHBCICHBL

B ITPHIIOKEHHE A.

VYKazanusa no 6uinoiHeHuo 1adopamopHoi pabomel:

* YOemTech, YTO YCTPOHCTRA, HCIIOIB3YEMEIE B 3KCIIEPHMEHTE, OTKIIFOUEHEI OT CETH 3IIEK-
TPOITUTAHH 5.

* COeIMHUTE armrapaTypy B COOTBETCTBHH CO CXEMOH BJIEKTPHYECKHX COEAHHEHHH, ITPH-
BEJICHHOH Ha pHC. 1.3.

* PerynupoBounyro pykosarky «PEI'YJIATOP OCBEILLIEHHOCTHW» G6inoka rmrannsa Gl
IIOBEPHHUTE ITPOTHB YaCOBOH CTPENKH J0 YIIopa (CO IIEITYKOM).

* PerympopouHyio pyKosSITKY « HAI'PY3KA» Omoka Harpysku U H3MepeHHsS A3 IIOBED-
HUTE ITPOTHB YaCOBOM CTPEIKH 0 YIIOpa.

* YcTraHOBHTE (POTORNEKTPHYECKHH MOIYIb IO yIiaoM 90 IpaycoB K ITaJaOIIHM CBETO-
BBIM JTY4aM.

* BKOuHTE YCTPOHCTBO 3all[UTHOIO OTKIIOUEHHS M aBTOMATHYECKHE BBIKIIFOYATEIH
Omoka ruraHusg Gl1.

* Bkirounte BeIKIOUarenb « CETh» Omoka MmymeTHMeTpoB Pl 1 On0OKa HarpyskH M H3Me-
peHusa P2.

* AKTHBH3HPYHTE MYIIbTHMETPEI O1oKa Pl, 3a/IeHCTBOBAHHEBIE B AKCIIEPHMEHTE.

* Bparmasg peryiauposouHyo pykosarky « PEI'YJIATOP OCBEILLIEHHOCTHW» 6ioka rura-
HUA G, 110 BOTBTMETPY YCTAHOBHTE HAIIPSDKEHHE CETH, COOTBETCTBVYIOIIEE SHEPI €THIECKOH OCBE-
1eHHOCTH E paBHOI, HarmpuMep, 400 BT/M2 H cieHTe 3a ee ITOCTOSIHCTBOM B XO7[€ SKCIIEpHMEHTA.

* [Iepexnrounte MyJIETHMETP OmoKa Pl ¢ IOAKIIFOYEHHOH TEPMOITAPOH B PEKHM H3MEPE-
HHUS TEMIIEPATYPHL.

* KOHTpoImMpys TeMIeparypy IMOBepXHOCTH T (POTORIEKTPHYECKOr0 MOIYILI IO ITOKa3a-
HHSM MYyJIbTHMeTpa, BeIKIeTe (7... 10 MHHYT), ITOKa OHa He YCTaHOBHTCS, H 3a(DHKCHPYHTE €€.

* Bparas perynupoBoYHYIO PYKOSITKY « HAI'PY3KA» OGnoKa HarpysKH H H3MepeHHT A3,
H3MEHSHTE TOK Harpy3kH [ poToanekrpHyeckoro Moayird Onmoka Al B 3aHOCHTEe ITOKa3aHHS aM-

nepMeTpa (Tok I) 1 BombTMeTpa (Harnpspkenre U poToaneKTpHyecKoro Moayns 6noka Al) B Tal-

TTHITY .

Ceptud

U? B EKTPOHHOW NOONMUCLIC
pkat: 2C0000043ESABBB952205E7BASOQOE0000043E
Bnapneneét: HOPOBHA

I, A

OOKYMEHT NOAOMUCAH

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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* [ Ipu 5TOM 00S3aTENIFHO H3MEPhLTE TOK I M HarpspkeHHe U ITpH MaKCHMAIbHOH MOIIHOCTH,
OTJaBacMOH (DOTOINEKTPHYECKHM MOJIYIIEM, KOTOPYIO KOHTPOIHPYHTE IO BaTTMETPY OIOKa
HarpyskKH H H3MepeHHs A 3.

* [lo 3aBepieHHH SKCIIEPHMEHTA PErYIHPOBOYHYIO PYKOATKY «PEI'YIJIATOP OCBE-
IIMEHHOCTHW» 6imoka mutaHusa G1 moBepHHTE ITPOTHB YaCOBOH CTPEIIKH JI0 YIIopa (CO IETUKOM).
OTKIIOUNTE aBTOMATHYECKHe BBIKIrOUarem Onoka rmraHusg Gl. OTKIFOUNTE BBRIKITFOYATEIHM
"CETDB" 6noka mymeTHMeTpoB Pl M O510Ka Harpys3kH M H3MepeHHI A 3.

* Mcrione3ys pesyibTarel Tadm. 1.1, IMocTponTe HCKOMYIO BOJIBT-aMIIEPHYIO XapaKTepH-

CTHKY (poToanekTpuueckoro Moayist U=1(I) mpu E = const u T = const.

___________ - -
@—0 - Ve
— i
S :
I
_________________ 0% 'EQ
m > ﬁ{& < hﬁQ—tﬁ
& < — e
ﬁ & r. e 1 fan
: < € > J
__________ T S
i b
b B = ) S =
= - —
X e R

< €

I IR A e e —

OOKYMEHT NnoanncaH
3NEKTPOHHOW NOANWCHIO

Ceprudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
EE-H’-:ZI,U,QJICJ,Z LJLZ'GH}*KUBE] TaTeaHa A.’IUH:HHAL}FJBHPHC}(HGK 3 _ Cxem BHEKTPH[IEEM GGE,[[HHEHI{IL&

_____________

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. ChopmympyiiTe 1ielIb Ta00paTOPHOH padOTHl H ITOSICHHTE, KaK JOCTHIAeTCs ITOCTaB-

JIEHHAS LETID.
2. HazoBHTE OCHOBHBIE 3JIIEMEHTEHI J1a00OPAaTOPHOIO CTEHAA H OOBICHUTE HX Ha3HAUEHIE.
3. KOHCTPYKIIH S COIMHEYHOT O 3JIEMEHTA.
4. YTO0 HA3BIBAIOT COJIHEYHBIM MOAYIEM? OCHOBHBIE THITBI MOAYIIEH?

5. Uto Takoe BONbT-aMIlepHas XapakTepHcTHKa (BAX) comHedHOro 3ieMeHTa?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Jlabopamoprana paboma Ne2. Hcenonv3zoearue snepeuul conrye. CHaAmue IHepzemuue-

CKOUL Xapakmepucmuku romodiekmpuueckozo mooyna P= f(I)

Ilens padomsr: N3ydeHHE almIapaTyphl, HCIIONMb3YEMOH B SKCIIEpHMEeHTaX, CHATHE H IIO-

CTPOEHHE 3HEPreTHYe CKOH XapaKTepPHCTHKH (poTosnekrpHyeckoro Moxyis P=1(I).

OcHo6blL meopuiL:

HarnpsoxeHHe X0mocToro Xofa — 3T0 MaKCHMAJIbHOE HAIPsKEHHE, CO3JaBaeMOE COIHEY-
HBIM 3JIeMeHTOM, BO3ZHHKAIOIIee ITPH HylIeBOM Toke (prHc. 4). OHO paBHO MPSMOMY CMEIIEHHIO,
COOTBETCTBYIOIIEMY H3MEHEHHIO HAIIPSDKEHHS P—n-TIEpEeXOoa IIPH IMOSBIEHHH CBETOBOI'O TOKA.
HanpsoxeHHe X0I0CTOro Xoaa oORIYHO 0003HavYaeTcsa XX. Harpspke He X0II0CTOro X04a MOHOKPH-
CTAIJIMUYECKHX COIHEYHBIX 3IIEMEHTOB BEICOKOIO KauecTBa gocTHraeT /30 MB. B KoOMMepUecKHxX
YCTPOHCTBAX OHO OOBIYHO HAaXOAHUTCS Ha YpoBHe 600 MB. HarpspkeHme X0mocToro xoa CoOHeY-
HOI'O 3JIEMEHTA MaJIO MEHSIETCS IIPH H3MEHEHHH OCBEIIEHHOCTH.

T OK KOPOTKOI'0 3aMBIKAHH S — 3TO TOK, ITPOTEKAIOIIII Yepe3 COTHEYHBIH 3JIeMEHT, KOr'Ia
HaITpSDKEeHHE PaBHO HYIIIO (TO ecTh KOrJa COTHEYHBIH AIeMeHT 3aMKHYT HaKOPOTKO) (pHc. 2.2).
'TOK KOpPOTKOI'0 3aMBIKaHISI OOBIYHO 0003HauaeTcs K3 WwiH Iss. OH BOSHHKAET B pe3yJibTare Ie-
HepallMd H pasAelIeHHs CTeHEPHPOBAHHBIX CBETOM HOCHTeJIeH. B HaealbHOM COJHEYHOM 3IIE-
MEHTE ITPH YCIOBHH YMEPEHHBIX PE3HCTHBHBIX ITOTEPh OH PaBeH CBETOBOMY TOKY. IIo3TOMY TOK
KOPOTKOI'O 3aMBIKAHHS MOKHO CUHTATh MaKCHMAIbHBIM TOKOM, KOTOPBIH CITOCOOEH CO3JaTh COJI-

HEeYHBIH 3JIEMEHT. KPGME TOI'0, OH ITPAMO ITPOITIOPIHOHAIIBHO 3daBHCHT OT HHTCHCHBHOCTH CBCTA.

1O K, ‘\

K3

hJRTBUN Wirjiddroomn

Up Y Uxx

i) 1S M)

Fd

AR aEaEeFaeE" N

Pﬁ%gﬂﬁbﬂ' PpoBenipT-aMIIepHas XapaKTepHCTHKA COITHEUHOI'O AIIeMeHTa H HallpsDKeHHE
SNEKTPOHHOW NOANWUCHIO p p p p

Ceprwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E XOJIIOCTOTO X014

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

Neii

P ———
CTBATE]

51 L L 4 i (=] 1
1eH: Cc 19.08. 202 19,08, 2023
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Ha mpakTHKe COHeYHEI 3NIeMeHT paldoTaeT IpH KOMOHHAIHH TOKA H HaIIPsDKeHH S, KOra
BhIpabaThIBACTCS JOCTATOYHAS MOIIHOCTB. JIyulllee MX COYEeTaHHE HA3bIBAETCS TOUKOH MaKCH-
MalIbHOH MOITHOCTH (TMM), cOOTBETCTBYIOITHE HAIIPSKEHHE H TOK 0003HaYar0TCsS UTMM H ITMM.

Kos(dmniieHT 3amomHeHHs BOIbT-aMIIEpHOH XapakTepHCTHKH (BAX) comHeuyHOro 3iie-
meHTa (fill factor, FF). Tok KOpOTKOro 3aMbIKaHHI H HAIIpS KeHHe X0JIOCTOI0 X0Jla — 3TO MaKCH-
MAaJIBHBIE TOK M HAIIPsCKEHIE, KOTOPBIE MOKHO IIOIIYYHTE OT COIIHEYHOI O 31eMeHTa. OqHaKo, ITpH
HaITPSCKEHHUH XOIIOCTOr0 XOJa M TOKE KOPOTKOI'O 3aMBIKAHHS MOIIHOCTH COIHEYHOI'O 3JIEMEHTA
pasHa 0.

KosdmiieHT 3amomHeHHs — ImapaMeTp, KOTOPBIH B COYETaHHH C HaIpsDKEHHEM XOJIO-
CTOr'0 XOZa H TOKOM KOPOTKOT'O 3aMBIKAHHS OITPEAEIIIET MAKCHMAIIbHYI MOII[HOCTh COIHEYHOI'O
srieMeHTa. OH BEIYHCIISETCS, KaK OTHOIIEHHE MAaKCHMAILHOH MOIITHOCTH COJIHEYHOI'O AJIEMEHTA K

ITPOH3BCACHITIO HAITPsIKCHITA XOIIOCTOI'O XOdd H TOKd KOPOTKOI'O 3dMbIKAHIA.

FF = (Ut “Itvon)/ (e Us),

Boabr-a MIcpHad XapakTepHCTHRKA

Tox KopoTKOro 3aMbIKAHHS
(fsc) — 310 TOK,
NpOTEKAIIIHI Yepe3
< COJIHeYHBIH WIeMeHT, Koraa
g HaNpsiZKeHNe paBHO HYJIH
nd

Kpusas
MOIIHOCTH

Hanpsixenne, B

PHCYHOK 5 — KpHBast MOIITHOCTH

['padprruecky KO3()PHIHMEHT 3aITIOJIHEHH S IIPEJICTARIISIET COOOH MePY KBaJAPaTHIHOCTH COJI-
HEYHOI'0 3JIEMEHTA H PaBeH MaKCHMAaJIbHOH IUIOIA I IIPSMOYTOIBHHKA, KOTOPEIH MOKHO BITHCATh
B BOJIbT-aMIIEPHYIO KPHBYIO (PHC. J).

Tax xak KO3((PHIMEHT 3aroIHeHHS SBIIeTCSI MePOH KBaJpaTHIHOCTH BOJIbT-aMIIEPHOH
KPHBOH, COTHEYHBIH 3IIeEMEHT ¢ O0JIee BEICOKHM HaITpsDKeHHeM OyIeT HMeTh H 00JIee BBEICOKHH
BO3MOJKHBIH KOA(P(HIMEHT 3aIloJIHEHHS, ITOCKOIBKY 3aKpyITIeHHas 4YacTh KPHBOH 3aHHMAET

MCEHBIIIC Mﬁgm _KIQ?C(Q%E%IEHT 3artoimHeHHsI BAX SBIIsSeTCSI OIHHM H3 OCHOBHBIX IIapaMETPOB, 110
ANEKTPOHHOM NOONMUCEID

.-.=.KQTGPGM}’ P@Jﬁﬂﬂ CYAHTD-0,KadecTIBe (POTORIEKTPHUYECKOr O IIpeodpa3oBarensd. THITHYHbEIEe Kaye-
Bnape:

IXOR 1a AnekcaHnpoBHa

CTEEHHLIE GEPH]?]HG EL]]’[}’CK&EBIBIE COIIHCYHBIC JJICMCZHTBI HMCIOT KIDS(l)(bHI_[IIEHT 3aItoTHeHHI BAX

ITenad: ¢ 19.08. 2027 no 19.08_ 2023
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6omnee 0,7. bpakoBaHHBIE 31IeMeHTHI HMeIOT ko3 prarueHT 3amonHeHnI BAX ot 0.4 1o 0.65. V
aMOP(HBIX 3JIEMEHTOB H JPYTHX TOHKOIUIEHOYHBIX (POTOAIEKTPHYECKHX ITPe0oOpa3oBaTelIei KO-
apduipent zanomHeHHI BAX 0,4-0,7. YUem Oomnpine koa(uIiHeHT 3anoiHeHHS BAX, TeM
MEHBIIIE IIOTEPH B NIEMEHTE H3-3a BHYTPEHHETO COITPOTHBRIIEHH .

[IpH M3rOTOBIEHHH Ka Kb COIHEYHBIH BJIEMEHT TECTHPYETCS H IIPH 3TOM H3MEPSETCS
ero BAX u xosd rarmeHT 3anmomHenusd. Ecimu mocneHuit MeHbIne 0,7, TO 37IeMeHT KIIacCH HIIH-
pyercsa kak Grade B u mmpogaeTcs IMpoH3BOANTEISIM CYTIEPIEIIEREIX ITaHEIeH, KOTOPBIE JTOIKHBI
YBEIOMIIITH ITOKYIIATENEN O HU3KOM KAaueCTBE AIIEMEHTOB.

Koamment nmonesHoro aeiictBudg (KIIJ[) SBIsSeTCS caMbIM pacpocTpaHeHHBIM ITapa-
METPOM, I10 KOTOPOMY MOXKHO CPaBHHTH IIPOMU3BOAHTEIIBHOCTh ABYX COTHEYHBIX 3IIEMEHTOB. OH
OITPEIETISIETCS KAK OTHOIIIEHHE MOIIIHOCTH, BEIPadaThIBAEMOH COITHEYHBIM 3JIEMEHTOM, K MOIIHO-
CTH IMAJAFOINErO COIHEYHOIO HITYUEHH . KpoMe COOCTBEHHO IIPOU3BOAUTEIIEHOCTH COITHEUHOTO
snieMenTa, KIIJ/] Takke 3aBHCHT OT CIIEKTPa M HHTEHCHBHOCTH I1aJAFOIEr0 COITHEYHOTO H3IIyUe-
HHA U TEMIIEPATVYPBI COIHEYHOI O BJIeMeHTa. [1o3ToMY 1S CpaBHEHHS JIBYX COIHEUHEIX 3JIEMEH-
TOB HY’KHO TINATEILHO BBITIOIHATE IPHHSTHIE CTaHAapTHEIE YCIIOBHA. KIIJ[ colmHeYHOr o 3ieMeHTa
OITpEIENISIeTCS KaK YacTh MaJarolleH SHEPruu, Ipeodpa3soBaHHON B AIIeKTPHYECTBO:

T]:(P max/ Pnan)'l'j[)%j

IAe Pmax — MaKCHMaJIbHas MOIITHOCTE COIIHEYHOIO 3JIeMeHTa, BT, BRIMHCIIIETCS IO (Op-
MYJI€ Pmax = Unav * Inee = FF * I3 - UXX, r11e U — HaTIPSKEHHE B TOYKE MAaKCHMAIIb HOH MOII[HO-
cTH, B; Itm — TOK B TOUKe MaKCHMAJILHOM MOITHOCTH , A, FF — K03 pHIMeHT 3aII0THEHHS BOJIBT -
aMITEpPHOH XapaKTEPHCTHKH, K3 — TOK KOPOTKOr0 3aMbIKaHHSL, A, UXX — HaIIps’KeHHe XOJIOCTOrO
xXoja, B.

Priaji — MOIIHOCTE ITaJaroIEr0 COMHEYHOIO H3JIVHCHH A, BT.

YKkazanue no mexHuke dezonacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI—[ﬁIK pﬂﬁDT ITPHBCACHDBI

B ITPHIIOKEHHE A.

VYKazanua no 6uinoiHeHUo 1adopamopHol pabomesl:
* YOemUTeCh, YTO YCTPOMCTRA, HCIIONB3YEMEIE B SKCIIEPHMEHTE, OTKIIFOUEHBI OT CETH SIIEK-
TPOITHT AHH .
* COeIMHHUTE aImapaTypy B COOTBETCTBHH CO CXEMOH 3JIEKTPHYECKON COEIHHEHHH, ITPH-
BeIEHH OB e dHifion ndmichio
Ceptvpmkatr: 2C0000043ESABBBO52205E7BAS00060000043E

Bnageney:  Wedsy BETMIMPOBOUHY . PYKOATKY «PEI'YJIATOP OCBEHIEHHOCTW» Omoka rmranns Gl

IIOBEPHHUTE IPOTHB YaCOBOH CTPEJIKH J0 YIIopa (CO IMeTIKOM).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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* PeryrmmpoBouHyI0 pYKOITKY « HAI'PY3KA» Omoka Harpysku U H3MepeHHS A3 IIOBED-
HUTE IIPOTHB YaCOBOM CTPEIKH 0 YIIOpa.

* YcTaHOBHTE (POTORNEKTPHUECKHH MOYIB IO yriIoM 90 IpafycoB K I1aJalOIIHM CBETO-
BBIM JTY4aM.

* BKrounTe YCTPOHCTBO 3aAI[UTHOTO OTKIIOUEHHS M aBTOMATHUECKHE BBIKIIFOYATEIH
Omoka ruraHusg Gl1.

* Bkirounte BeIKIOUarenb « CETh» Omoka MmymeTHMeTpoB Pl 1 On0OKa HarpyskH M H3Me-
peHusa P2.

* AKTHBH3HPYHTE MYIIbTHMETPEI O1oKa Pl, 3aJIeHCTBOBAHHEBIE B AKCIIEPHMEHTE.

* Bparmas peryiauporouHyo pykosarky « PEI'YJIATOP OCBEIIEHHOCTW» 6ioka rmura-
HUA G1, 110 BOTBTMETPY YCTAHOBHUTE HAIIPSDKEHHE CETH, COOTBETCTBYIOIIEE SHEPr € THUECKOH OCBE-
1eHHOCTH E paBHoI, HarmpuMep, 400 BT/M2 u cieuTe 3a ee ITOCTOSHCTBOM B XOJ€ SKCIIEpHMEHTA.

* KOHTpoImpys TeMIepaTypy IMOBEPXHOCTH T (POTO3IeKTpHYECKOr0 MOIYJILI IO ITOKAa3a-
HISIM MyJIbTHMeTpa, BeIKIeTe (7... 10 MHHYT), ITOKa OHa He YCTaHOBHTCS, H 3a()HKCHPYHTE €e.

* Bpamas perynupoBouHyI0 pyKosaTKy « HAI'PY3KA» Gnoka Harpysk H H3MepeHHS A3,
H3MeHSHTEe MOIMHOCTh P, oTHaBaeMyr0 (POTOAIEKTPHYECKHM MOIYIIeM O1oka Al H 3aHOCHTE ITO-
Ka3aHHI BaTTMeTpa (MOIMHOCTh P) H BombTMeTpa (HamnpsmkeHne U poTO3IeKTpHYECKOr0 MOIYIIS

Omoka Al) B TaOmmny.
P, Bt

U.B

* [lo 3aBepieHHH SKCIIEPHMEHTA PETYIHPOBOYHYIO PYKOATKY «PEI'YIJIATOP OCBE-
IMMEHHOCTHW» 6moka mutaHusa G1 moBepHHTE IIPOTHB YaCcOBOH CTPEIIKH JI0 YIIopa (CO IETUKOM).
OTKIIOUNTE aBTOMATHYECKHe BBIKIrOUarem Onoka rmraHusg Gl. OTKIFOUNTE BBRIKITFOYATEIHM
"CETDB" 6noka mymeTHMeTpoB Pl M O110Ka Harpy3kH M H3MepeHHsI A 3.

* HMcrome3ys pe3yibTarel Talll. MOCTPOHTE HCKOMYIO SHEPreTHYECKYIO XapaKTEePHCTHKY

poroanekrpryeckoro Moxyna P={(U) mpu E = const u T = const.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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PHcyHOK 6 — CxeMma 3IeKTPHYECKHX COeIHHEHHI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMUCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LWebayxoea TatTeAHa AnexkcaHgpoBHa

HAenctentenex: c 19.08.2022 no 19.08.2023
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHI,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. ChopmympyiiTe 1ielb 1a00paTOPHOH padOTHl H ITOSICHHTE, KaK JOCTHIAeTCs ITOCTaB-

JICHHAA I1EJIb.
2. Ha3zoBHTE OCHOBHBIE AIIEMEHTHI HﬂﬁﬂpﬂTﬂpHDI‘D CTeHJia H OOBSICHHTE HX Ha3HAUYEeHIE.

3. HazoBHTE OCHOBHEIE XAPAaKTCPHCTHKH COJIHCYHOI'O 3JIEMCHTA.

4. T'padraeckoe IpeacTaBieHHe KO3((QHIMEHTa 3aIIOTHEHHS BOIbT-aMIIEPHOH XapaKTe-

pHucTHEKH (BAX) comHeYHOro s1neMeHTa?

5. Ot kaknx napaMeTpoB 3aBHCHT KIIJ[ (poTosnekTpriecKoro 3meMeHTa?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlabopamoprasn padoma Ne3. Hcenons3oearue ynepeuut coarye. CHamie 3a6UcUmMocmil

MOKA KOPOMKOZ0 3AMbIKAHUA fﬁﬂlﬂﬂ?ﬂ&f(ﬂlpuqﬂﬂf{ﬂﬁﬂ Mﬂﬂyﬂﬂ om HHEPEEHIHIIECHI?& o0Cc6€lH{EH~

Hocmu IK=f{E)

Ilens padomsi: N3ydeHHE armIapaTyphl, HCIIOIB3YEMOH B SKCIIEPHMEHTaX, CHATHE H I10-

CTPOEHHE 3HEPreTHYe CKOI XapaKTepHCTHKH (poToanekTpryeckoro Moayms IK={(E).

OCHO6bL meopuu:

ConHeYHbIe (POTO3JIeKTPHYECKHE MOIYIH IIPEACTABISIOT co00H GaTapero IMOITYIIPOBOIHH-
KOBBIX 3JIEMEHTOB, 00JIaJar0INHX (POTOAIEKTPHYECKHMH CBOMCTBAMH (CITOCOOHOCTHIO TeHEPHPO-
BaTh DOJ[C 1mmox Bo3aeHcTBHeEM (DOTOHOB CBeTa), 00beJHHEHHYIO B eIHHYIO KOHCTPYKIHIO. JI115 ITH-
I[EBOH ITOBEPXHOCTH MOAYJIS B HACTOSMIIEE BPEMS HCIIONB3VIOT CIIEIHAIbHOE IPOCBETIEHHOE U
3aKaJIEHHOE CTEKIIO C aHTHOIMKOBOH ITOBEPXHOCTHIO HIIH ITPO3PaYHBIH ITOIHKAPOOHAT. DIEMEHTHI
FepPMETH3HPYIOTCSI B BAKYYMHOH KaMepe IUIacTHYECKHMMH MaTepHaiaaMH. HanGomnbIee pacripo-
CTpaHEHHE IOJIYUYHIIM MOAYIIH C IIPHMEHEHHEM IIOIH- H MOHOKPHCTAIIIIOB KpeMHHS. TaKxke HC-
ITOJIB3YETCS aMOP(HBIH KPEMHHI H ITOTYIIPOBOAHHKH He Ha KPeMHHEBOH OCHOBe. DIEMEHTHI CO-
eJHHEHBI TIOCIIeAORaTEIbHO H/HJIH MapaJUIelIbHO JJIS ITOTYyYeHHS HyKHBIX ITapaMEeTPOB 110 TOKY H
HaIpsoKeHMI0. OOBIYHO UIS IPHIAAHIS JTOIIOMHHTEIBHON IIPOYHOCTH MOXVIIE OO0paMISIEICS B
PaMKy H3 aIFOMHHHEBOro Impoguisl. KOHTaKTE BEIBOASATCS B TepMeTHYHYIO KOPOOKY Ha 3aJHEMH
ITOBEPXHOCTH MOIYIISA. J[JIST TIOCTPOEHHS COMHEYHOH 3JIEKTPOCTAHI[MH MOJIYIIH PacIiojiararoT Ha
KapKace IO OIITHMAJIbHBIM YITIOM K COTTHEYHBIM JIyYaM, JIJIS KaKI0r 0 BDeMEHH rojfa H Me CTHOCTH
3TOT YIOJI HMeET pa3Hoe 3HaueHHe. MHOr1a IMpHMEHSIOT CIIel[HalIbHEIE YCTPOICTBA IS aBTOMa-
THYECKOI'O ITO3HIIHOHHPOBAHIS MOIYIIEH Ha COJIHI[E — TPEKEPHI, 3TO ITO3BOISET YBEIIHUYHTE THEB-
HVIO BBEIPAOOTKY 3Hepru Ha 20-50%. Moxyin coeHHSIOT B OOIIYVIO CHCTEMY ITPOBOJAMH, JJIS
YMEHBIIEHHS ITOTePh JJIHHA ITPOBOJIOB JIONMKHA OBITH KaK MOJKHO MEHBIIE, a MX CeYeHHE KakK
MOKHO OOJBIIIM.

ONEKTPHYECKAS SHEPTHS ITOCTOSHHOIO TOKA, KOTOPYIO BRIpaOaTBHIBAIOT COIIHEYHBIE MO-
IV, TIOCTYIIAeT Ha YCTPONCTBO, Ha3kIBaeMOEe KOHTPOJUIEPOM. ECIH cHcTeMa aBTOHOMHAS, TO
KOHTPOJIIIEP SBIISETCS KOHTPOIUIEPOM 3apsfia M He JOITYCKaeT BBIXOZA M3 CTPOS OT Iepesapsia
AKKYMYJISITOPOB, B KOTOPBIX HAKAIIIMBAETCS SHEPIHS, €CIH €€ IIPOM3BOAUTCS OOIBIIE, YEM IT10-
Tpebigerca. CyINeCTBYET BEIHKOE MHOKECTBO KOHCTPYKIIHI KOHTPOIUIEPOB 3apsaa, HaHOolee
s(pdekxTnBHBIE — HMITYTIbCHBIE [TTUM (HCIIOIB3YIOT IIHPOTHO-HMITYIIbCHYO MOJYJISIHIO) H HC-
Hc:nm}&qg,ﬁﬁ%m@BPT(Maﬂmmn Power Point Trecker) — oTcmexuBaHISI TOUKH MaKCH-

Ceptudmkar: ECDQQGMBEEABBEBEEEDﬁ%ﬂDDEDDDDDdHE

Bnanend A IBHAILMOHTHOCEL, B TOM, HTO EBIpﬂﬁGTI{El SHCPI'HIH (bGTDBJIEI{TpIIIIECI{I]Iﬂ MOAYIICM CHIIBHO

3dBHCHT OT DGEEH.[&HHGCTH, d IIPH 3dPAAKE aKKYMYJIATOPOBE H OT HX CTCIICHI 3aPA/14d. KIDHTPDHJIEP
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MPPT orcneXHBaeT 3TH MapaMeTphl H o0ecIieyBaeT MaKCHMAIbHYI0 3] PeKTHBHOCTH (POTORIEK-
TPHUYECKOH CHCTEMBIL.

JIIIs1 aBTOHOMHEBIX CHCTEM IPHMEHSIOTCS TepMETHYHBIE, HEOOCITYKHBAeMbBIE aKKYyMYILS-
TOPEIL, COOpaHHEIE 110 TeXHOJIOTHIM GEL 1 AGM, ¢ IIHTEIbHBIM CPOKOM CIIYKOBL. B OTZEIBHBIX
CIIyJastX JOITYCTHMO IIPHMeHEHHE MIEIIOYHBIX aKKYMYILITOPOB, He 00MaJaroInnuX 3(PpheKToM «I1a-
MSATH», B T€X YCTPOHCTBRAX, I'Jie TTOTPeOIIIeTCA IIOCTOSHHBIH TOK. | IpHMeHeHIe KHCIIOTHRIX CTap-
TEPHBIX aKKYMYJISITOPOB HEIEIECO000pa3HO, T.K. TaKHE aKKYMYIISITOPBEI MOI'YT OBICTPO BBEINTH M3
CTPOS H3-3a CYNIb(paTal[HH H PaCcCIIOEHHS 3JIeKTPOIHTA.

HMHBEpPTOP — 3TO YCTPOHCTBO, ITpeodpasyrollee 3allacéHHYIO B aKKYMYIISTOpax SHEePIrHIO
IIOCTOSIHHOI'O TOKA B 3HEPrHIO IIepeMeHHOr 0 TOKa HYKHOI'O HaIpsoKeHHS H 4acTOThI. 1o gopme
BBIXOJJHOT'O CHI'HAJIA HHBEPTOPHI OBIBAIOT C YHCTO CHHYCOHIAIIBHBIM BEIXOJOM, ¢ KBA3HCHHYCOH-
IaJIbHBIM H CHI'HAJIOM ITPSAMOYT OIIbHOH (pOpMEI. [IpHMeHeHIHEe YHCTO CHHYCOHAAIbLHBIX HHBEPTO-
POB HE HMEET OTPAaHHYEHHIL, €CIIH BBl IIPHMEHSIETE HHBEPTOPHI C APYTOH (POPMOH BEIXOJHOI'O CHI -
Hajla — MOI'YT He padoTaTh OTJEbHBIE IIPHOOPEI, HAITPHMEP, aHAJIOTOBBIE OJIOKH ITMTAHHSL, ACHH-
XPOHHEIE JABHIATENINH PadoTaroT C IIOBHIIIIEHHBIM IITYMOM H MOI'YT BEINTH H3 CTPOS, He padoTaroT
HEKOTOPBIE YCTPOHCTBA aBTOMATHKH H T. .

CTOMMOCTBH HHBEPTOPA C YHCTOH CHHYCOHIOH 3HAUHTEIBHO BHIINE, HO KAUECTBO ITOITyYac-
MOH 3HEPIHH MOXHO Ha3BaTh HICAIbLHBIM. MOIIHOCTH HHBEPTOPA ITOAOHPAETCS, KaK OBLIIO CKa-
3aHO BBIIIIE, C 3aIIaCOM C YUETOM ITYCKOBBIX TOKOB, H IIYUIIIE HMETh €€ JOITOITHUTEIBHEIH 3aI1ac
110 MOIIHOCTH B 20-30%, B TaKOM cirydyae HHBepTOp OyaeT padoTars AOITro M HanéxHo. MHorma
HCIIOB3YIOTCS COJIHEYHBIE 3JIEKTPOCTAHIIHNH IS ITOAIMTKH CYINECTBYIOIIEH 3IEKTPOCETH, B Ta-
KOM CIIV4Yae aKKYMYJISTOPBI HE HCIIONB3YIOTCS, a SHEePris, IOMyYeHHasd OT COJHEYHOIO CBETa,
HaIIpSAMYIO IepeZlaéTcsa B CeTh — TaKHe CHCTEeMBI Has3bpIBarOTCA «grid-tie» (CBS3aHHEBIE C CETHIO) H
HCIIOIIb3YIOTCS TaM, TI€ CYIIECTBYET JIOKAIbHAS IIEPErPYy3Ka IIEKTPHUECKHX ceTer. B Poccun o
HACTOSIIErO BpeMEHH ITOI0OHBIE CHCTEMBI He HAXOIHIIH IIPHMEHEHHS.

Taxrm o0pa3oM, IMPHUMEHEHHE COTHEUYHOH 3HEPIUH IS 3JIEKTPOCHAOKEHHS CaMbIX pas-
HBIX ITOTPeOHTEeNeH PasBHBAETCSI B COOTBETCTBHH C POCTOM IOTPEOHOCTEN H CTOMMOCTBIO VITIE-
BOJOPOJHOIO TOIUIMBA. MOXKHO ITPOrHO3HPOBAThE OVPHBIH POCT STOH OTpaciH B OIIDKaHIINE
roael. MHTEpec K COMHEYHOH 3HEPTreTHKE IOCTOSHHO ITOJ0IrPeBAETC COOOIEHHSIMHI HH() OpMaIlH-
OHHEBIX AI€HTCTB O 3aIlyCKE B HKCIUTYATaI[IIFO MOIIHBIX COITHEYHEIX MIEKTPOCTAHIIHI B FOKHOH EB-

pore, CIIA, ABcTpamiu, Anonnu, Kurae.

YMM%”M&H& bezonacrHocmu.:

Ceprwdukatr: 2C0Q00043E9ABEBS52205E7/BAS00060000043E
Bnaneneu: e a3 AR BLQIEXFTHKC OC30IIaCHOCTH ITPH BBIOIOIITHCHHH HﬂﬁﬂpﬂTﬂpHBIX pﬂﬁGT IPHBCICHBL

B ITPHIIOKEHHE A.
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VKa3aHusa no 6bInO0JIHEHIUI0 1ADOPAMOPHOIL padomul:

* YOEIUTECH, YTO YCTPOHCTRA, HCIIOIBE3YEMEIE B 3KCIIEPHMEHTE, OTKIIFOUEHEI OT CETH 3IIEK-
TPOITUTAHH 5.

* COeIHHUTE armrapaTypy B COOTBETCTBHH CO CXEMOH 3JIEKTPHYECKOH COeIHHEHHH, ITPH-
BEJICHHOH Ha pHC. 1.3.

* Perymmpoeounyro pykosaTtky «PEI'YJIATOP OCBEHIIEHHOCTH» 6mnoka rmmutanmg Gl
IIOBEPHHUTE ITPOTHB YaCOBOH CTPENKH J0 YIIOpa (CO IIEITYKOM).

* YcTaHOBHTE (POTORNEKTPHUECKHH MOYIB IO yriIoM 90 IpafycoB K I1aJalOIIHM CBETO-
BBIM JTY4aM.

* BKIIOUHTE YCTPOHCTBO 3al[UTHOIO OTKIIOUEHHS M aBTOMATHYECKHE BBIKIIFOYATEIH
Ornoka rmranns Gl.

* Bkmounre Brikmrouareib « CETb» Omoka MmyinsTHMETpOB Pl.

* AKTHBH3HPYHTE MYIIBTHMETPEI O1oKa P, 3aJIeHCTBOBAHHEBIE B DKCIIEPHMEHTE.

* C NMOMOIIBIO MYJIbTHMETPA 3a(HKCHPYHTE TeMIIepaTypy ITOBEPXHOCTH T (DOTO3IEKTPH-
YECKOI'0 MOYIISL.

* Bparmasg peryiauporouHyo pykosarky « PEI'YJIATOP OCBEIHIEHHOCTHW» 6roka rmura-
HUA G, IO BOIBTMETPY YCTAaHOBHUTE HAIIPSKEHHE CETH, COOTBETCTBYIOIIEE KETTAaeMOH SHEPT eTH-
YECKOH OCBEIIEHHOCTH E, OBICTPO 3aHECHTEe ITOKa3zaHHS aMIlepMeTpa OlIoKa MYIBTHMeTPOB Pl
(TOK KOPOTKOI'0 3aMBIKaHHA 1K (DOTORIEKTpHYECKOr0 MOAYIII O010ka Al) B TaOmuIry 1.3 u OBICTPO
IIOBEPHHUTE PErYIIHPOBOYHVIO PYKOSTKY « PEI'YJIATOP OCBEILLIEHHOCTH» mmpoTHB 4acoBOH
CTPEJIKH J0 yIIopa (CO INETYKOM).

* JloxKaHUTech BOCCTAaHOBIIEHHS TeMIIePaTy Pkl (€CIH OHa H3MEHIUIAch) 0 paHee 3a(pHKCH-
POBAHHOI'O 3HAYEHHS M IIOBTOPHUTE IMPEABIIYIIYIO OIEPAIHIO IIPH APYIOM 3HAYEHHH SHEPrETHYE-
CKOH OCBEINEHHOCTH E.

* BRITTOIHHUTE JIBE MIPEABIAVIIHE OIlepalliHH YHCIIO pa3, HeOOXOMMOE IS 3aIl0IHEHN S Tab-

JTHITBI

E. Bt/Mm?

I, A

* [lo 3aBepieHHH SKCIIEPHMEHTA PETYIHPOBOYHYVIO PYKOATKY «PEI'YIJIATOP OCBE-
[IMEHHOCTHW» 6imoka muranHusa G1 moBepHHTE IIPOTHB YaCOBOH CTPEIIKH JI0 YIIopa (CO IIETUKOM).

OT—KIIOYHTE aBTOMATHYECKHEe BBRIKITFOYATEIH Onoka muraHusg Gl. OTKIIOYHTE BBIKIIFOYATEID
AOKYMEHT NOANUCAH
"CETL" droxemynbOHMEER0B Pl.
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageney: ey ldeITOmB3YEPEByIIRTATEI Ta0I. 1.4, mocTpoiiTe HCKOMYIO 3aBHCHMOCTh IK={{(9) mmpu E =

const u T = const.
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AOKYMEHT NoanncAH PHCYHOK 7 — CxXeMa 3IeKTPHYECKHX COeQHHEHHI
ANEKTPOHHOW NOANUCHIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHMS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmpononste eonpocet:

1. HazoBuTe OCHOBHEIE THITEI COITHEYHBIX KOIUIEKTOPOB, HX IIPEUMYIIECTBA, HEIOCTATKI H
00IacTh IIPHMEHEHHS.

2. HazoBHTE CpeHET OJIOBOE 3HAUEHIE CONMHEYHON pafHallii Ha 1 M” 3eMHOI ITIOBEPXHO-
CTH JJIS1 FO’KHBIX H CEBEPHBIX CTPaH.

3. HazoBure mpenmMyIecTBa H HEJOCTATKH COIHEYHBIX BOJOHAIPEBATEIIBHEIX VCTAHOBOK
C eCTECTBEHHOH IHPKYIISIIHEH TeTUIOHOCHTEIIA.

4. IlepewnicimiTe OCHOBHBIE HAIIPABIIEHHS HCIIOIb30BAHHMS COJIHEYHON SHEPIUH B SHEPIrE-

THKE. |’ JIe H B KaKOH Mepe OHH Pa3BHTHI?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlabopamoprasn padoma Ned. Hcenons3oearue ynepeuut coarye. CHAamie 3a6UcUMOocmi
MOKA KOPOMKO20 3aAMbIKAHUA (POMOITIEKMPUUECKO20 MOO0YIA OM Y2/ld NAOEeHUA HA €20 No-

séepxHocms Jayuei ceema IK=f(¢)

H EJib pﬂﬁﬂﬂ!bl.' H3YVUCHIIC allIlapPaTVYPhI, HGHGJ]LBYEMGﬁ B SKCIICPHMCHTAaX, CHATHE 3aBHCH-
MOCTH TOKad KOPOTKOI'O 3aMbIKAHI A (bGTGBHEI{TpH'-IECI{GI‘G MOAVIEA OT VIIa IIaJAC€HIA Ha €I'0 IIO-

BEPXHOCTH ITyueil ceeTa IK={(<p)

OcHo6bl meopuiL:

CyIIECTBYET PSAI CIIOCOO0B ITpe00pa3oBaHNI COTHEYHOMN SHEPTHH B 3IIEKTPHYECTBO, 3a OC-
HOBY KOTOPBIX IIPHHSTHI Pa3iIHYHBIE TIPOIECCH TEPMOIHHAMIYECKHE, TEPMO3MHCCHOHHEBIE, TEP-
MOZJIEKTPHYECKHE, (POTORNEKTPHYECKHE, (POTOraIbBaHHYECKHE, (POTOAMHCCHOHHBIE. OIHAKO 0
CHX ITOp ITPaKTHYECKOE IIPHMEHEHHE HAXOIAT TOJIBKO JBa M3 HHUX.

. TEPMOIHHAMHYECKHE, B OCHOBE KOTOPBIX — IIPHMEHEHHE H3BECTHBIX TEPMOIHHA-
MIYECKHX ITHKIIOB TEIUIOBBIX JBHIATEIIEH,

. (pOTO3IEKTPHYECKHE, OCHOBAHHEIE HA HEITOCPEICTBEHHOM ITpe00pa30BaHHH ITOITY-
TIPOBOHHK OBEIMH (DOTO3IIEMEHTAMH CBETOBOIO H HH(PPaKpacHOI0O H3ITYUYEHHS B SIIEKTPHYECTRO.

TepMOIHHAMITUECKHE COMHEYHBIE AIEKTPOCTAHIINH. C ITOMOIIBK KPHBOIHHEHHOIO COJI-
HEYHOIr'0 KOJUIEKTOPA, COCTOSIIErO H3 OOJBINOrO YHCIA 3epKal (IeJIHOCTATOB), COITHEYHAS SHEP-
i POKYCHpPYeTcs B HeOOIbIIoM 00beMe, Te pa3MeIlacTcs TeIUIONPHEMHHK, TEIDIOHOCHTEIIEM B
KOTOPOM SIBIISETCS BOJA, BO3AYX HIIM HHBIE Ia3el. B pesybTaTe IOIyYaroT COOTBETCTBEHHO JIHOO
HACHIIIEHHBIH ITap ¢ TeMiiepaTtypor 10 550 °C, mibo ras ¢ temreparypoit go 1000 °C.

Jlannee peannsyeTcs OJHH H3 TPaJHIIHOHHBEIX TEPMOJANHAMHYECKHX IIMKIOB (PeHKIHa HiH
BpaiitoHa). HanOonbIy0 CIOKHOCTH BBHI3BIBAET YIIPAaBJIEHHE COIHEYHBIM KOIJIEKTOpPOM. I'e-
JTHOCTATHI JOJKHBI OTCIIEKHBATE JBHKeHHE COITHIA, COBEPIIAS IIPH 3TOM BPaIlleHH S BOKPYT IBYX
ocell. CamMasl He3HaUYHTeIbHAS Je(opMalis KOJUIEKTOpPa, CBS3aHHAS, HAIIPHMED, ¢ HEPaBHOMED-
HBIM TEIUIOBBIM PACHIHPEHHEM 3JIEMEHTOB €0 KOHCTPYKLIHH, IIPHBOAHT K HApyIIeHHIO (POKYCH-
POBKH H CHIZKEHHIO 00IIel 3 (peKTHBHOCTH KOJUIeKTOpa. B pe3ynbsTare cHcTeMa CleKeHHS I10-
JIYYAETCS OYEHD CIIOKHOM, H €€ VIIPaBJIEHHE OCYINECTBIIIETCSA ¢ nmoMompo SBM. Ilostomy, B
YACTHOCTH, OTPAHHYNBAIOTCS ITOIYYEHHEM HAaCHIIIEHHOTO Iapa, TakK KaK BBUIEIIEHHE OTHEIIbHOIO
IaporieperpeBareis B elne OOJbINEH CTENEHN YVCIIOKHUT YITPaBJIeHHE KOIIJIEKTOPOM.

B Hacrosmee BpeMs TepMogHHaMHUYecKHe COC CTpOSATCS B OCHOBHOM JIBYX THIIOB: 0Oa-

mermar%#mmﬂf%ﬁ%ﬁ%ﬂgﬂ (JUTH MOJYIIFHOI'O) THIIA.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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B 6amenHsix COC mapoBoH KOTelI MOJHHMAIOT BREICOKO HaJ 3eMIeH (HMHaye Ha HeEM He
yIaeTcs c(hOKYyCHpPOBaTh COITHEYHOE H3TydeHHe). | [pHHImImHanbHasg cxeMa OameHHoH COC 1pe -

CTABJICHA Ha PHC.

]

o =1
/4 // A// /e

PucyHok 8 — Cxema C3OC GaleHHOr o THIIa

['maBHBIE HegocTaTku OarmeHHBIX COC — BBICOKAS CTOMMOCTE H OOINBINAas 3aHHMacMas
TUIomaas. CuHraercs, 4yro IpH MOIMHOCTAX MeHee 10 MBrt COC GameHHOro THIIA HEPEHTa-
OEJIBHEI, a HX OIITHMAalIbHasa MOIHOCTE ITpHMepHO 100 MBT. IIpn Mmomoctr 100 M BT GarieHHas
C3C 3annmMaet 1omomaas 200 ra u BeIcOTa ee OarHu JorikHa ObITh 250 M. C 1965 roga psag COC
JAQHHOr O THITA ITOCTPOoeHEI B CIIIA M HEKOTOPHIX EBPONEHCKHX CTpaHaX. B 4aCcTHOCTH, B 1985 roay
BBeJleHa B AKcIlIyaralpro OameHHas COC B Kpemmy (mmoc. HlenxitHo) momHocThIO 5 MBT. Cor-
HEYHBIH KoImieKTop 310 COC obpazyror 1600 remnocTaroB (TNOCKHX 3epKall), KaXKIbIH H3 KOTO-
PBIX HMeeT ITTomanb 25,5 M2 H koa3(gduimeHT orpaxkeHHsa 0,71 (ecTeCTBEHHO, ITOKA IeJIHOCTATEI
OCTAKOTCS YHCTHIMH), ITapOreHepaTop HMeeT IHIIHHIPHYECKYIO (pOopMy H HAaXOAHTCS Ha OaIlHe
BBICOTOH 89 M.

B COC pacnpeneneHHOro (MOIYIIFHOIO) THITA HCITOIB3YeTCS OOIBIIOe KOITHYECTBO MOTY -
TIEH, KaXKIbIH M3 KOTOPEIX CHAaOKeH MapaOoJIOINHIPHYECKHM KOHI[eHTpaTopoM. B ero gokyce
OCVIIECTBIIIETC I HarpeBaHHe padovero Teja, IMOCTYIIAOINEro Jalee Ha OOIHH TEIUIOBOH JIBHIA-
TEIb, COSMHHEHHBIH C 3IeKTporeHeparopoM. Camasa kpyiHasg COC TaKoro THIIA IIOCTPOEHA B

CHIA u mMmeeT MormHOCTh 12,5 MBT. Cunraercs, 4ro rmpH HeOOJIBIIINX MOIIHOCTSIX MOJYIIBHBIE
[IOKYMEHT NMOAMWCAH

COC merfEsRORIEN BRI S LI

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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VKkazanue no mexHuxe 0e30naAcHOCHU.

YKa3aH!s 110 TEXHUKE O0e30ITaCHOCTH ITPH BBRITOTHEHHH J1a00PaTOPHEIX paboT IIPHBEIEHE]
B ITPHIIOKEHHE A.

VYKazanusa no 6uinojiHeHuo 1adopamopHoi pabomel:

* YOeIUTeCh, YTO YCTPOHCTRA, HCIIOIB3YEMEIE B 3KCIIEPHUMEHTE, OTKIIFOUEHEI OT CETH 3IIEK-
TPOITUTAHH 5.

* COEIMHUTE armrapaTypy B COOTBETCTBHH CO CXEMOH BIIEKTPHYECKON COEAHHEHHH, ITPH-
BEJIEHHOH Ha pHc. 1.3.

* Perymupoounyro pykosarky «PEI'YJIATOP OCBEILLIEHHOCT Wy 6noka rmrannsa Gl
IIOBEPHHUTE ITPOTHB YaCOBOH CTPENKH J0 YIIOopa (CO IIEITYKOM).

* YcraHOBHTE (POTORNEKTPHYECKHH MOIYIb IO yriaoM 90 rpagycoB K ITaJaroIIHM CBETO-
BBIM JTy4aM.

* BKIIOYUHTE YCTPOHCTBO 3aI[UTHOIO OTKIIOUEHHS M aBTOMATHUYECKHE BBIKIIFOYATEIH
Omoka nmuranug Gl.

* Bxirounre Beikrouarens « CET by 6moka MynbTHMETPOB Pl.

* AKTHBH3HPYHTE MYIIBTHMETPEI O10Ka Pl, 3aJIeHiCTBOBAHHEBIE B AKCIIEPHMEHTE.

* Bparas peryauposouHyio pyKosaTKy « PEI'YJIATOP OCBELIEHHOCTW» 6noka mura-
HIA G1, 110 BOIBTMETPY YCTAHOBHUTE HAIIPSDKEHHE CETH, COOTBETCTBYIOIIEE BHEPr € THYECKOH OCBE-

rregHocTH E=500 BT/M2.

@, 1paj

I, A

* [lo 3ampepieHHH SKCIIepHMEHTA PErYIHPOBOUHYIO PYKOATKY «PEI'YJIATOP OCBE-
[IMEHHOCTHW» 6moka muranug G1 ITOBepHHTE ITPOTHB YaCOBOH CTPEIKH J0 YIIopa (CO INETIKOM).
OTTKIIOYHTE aBTOMAaTHYECKHE BBIKITFOYATEIH Onoka muraHusa Gl. OTKIIOYHTE BBIKIIFOYATEID
"CETbB" Gmoka mymsTHMETPOB Pl.

* Ucnone3ys pe3yiabTarhl Ta0m. 1.4, IMOCTpoiiTe HCKOMYRO 3aBHCHMOCTh IK=1(¢) rpn E =

constu T = const.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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PucyHok 9 — Cxema 3JEKTPUUECK X COSJUHEHNIT
AOKYMEHT NogarimcAH

ANEKTPOHHOW NOAMUCHLIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHI,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. HazoBute CPpcAHCC SHAYCHHC K.IL . HpEGﬁpﬂBGEﬂHH_ﬂ COIIHEYHOH SHEPITHIH B 3JICKTPHYC-

CKVIO, JOCTHIAEMYIO HAa COBpeMEHHEIX D IC.

2. Ha30BHTE MaKCHMAalbHBIE 3HAUYEHN S MOIITHOCTH COBpeMeHHBIX DOC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Jlabopamopuaa pavoma Ne5. Conneunnte pomoiiekmpuueckue cmanyuu (CP3C).
CHamue 3a6UcumMocmiu moKd KOpomKoz2o 3aMbIKAHUA (POMOIIeKMPULECKO2Z0 MOOYJIA O €20

memnepamypst IK=f(T)

H EJib paﬁﬂmm: H3YVUCHIIC allIlapPaTVYPhI, HGHGJ]LBYEMGﬁ B SKCIICPHMCHTAaX, CHATHE 3aBHCH-

MOCTH TOKa KOPOTKOI'O 3aMBIKaHHS (POTO3IEKTPHYECKOr 0 MOAYIISI OT ero Temmeparypsl IK=1{(T)

OcHO6b1 meopui:

O@dexTuBHOCTh (B IIMPOKOM ITOHHMAHHH) ITPAKTHYECKOrO ITPHMEHEHHS aBTOHOMHBIX
3HEPTOYCTAHOBOK OIPEAEIIAETCS IIIMPOKHM HAaO0pOM pas3IHYHBIX ITapaMeTpPOB. SHEPreTHYECKAs
s(ppextnBHOCTS (KII]]), cTOMMOCTE 000PYIOBAaHHS H SKCIDTyaTal[HOHHEIE 3aTPaThl, HaJleKHOCTD,
0€30IMaCHOCTh, SKOIOrHYHOCTE U JIp. [IoKazaTenn sHEProyCTaHOBKH B IIEJIOM BO MHOI' OM OITPE/Ie-
JISFOTCS TTIOKA3aTEISAMH OTEIIBHBIX KOMIIOHEHTOB, BXOJAIINX B CHCTEMY, H TEM HACKOJIBKO KOH-
(pHUTypaIHsI CHCTEMBI ONITHMAIbHA JJI 33aJJaHHBIX YCIIOBHIH SKCILTyaTalMH. OYeBHIHO, YTO ITOKa-
3aTelIH (P (PEeKTHBHOCTH MOI'YT OBITH OLlEHEHHI TOIIBKO HAa OCHOBE CO3JaHHI SKCIIepHMEHTAJIbHbIX
H JIEMOHCTPAI[HOHHBIX CHCTEM H pa3pabOoTKH aJlcKBaTHBIX MaTeMaTHUYECKHX MOJIETIEH SHEPIrOyCcTa-
HOBOK. OJTHOH M3 MPHHIMITHAIBHBIX OCOOEHHOCTEH MOJEIH SBISETCA

BO3MOJKHOCTh MOJIEIIMPOBAHHS IIEPBHYHBIX BO30OHOBIISIEMBIX HCTOYHHKOB 3HEPIHH C Xa-
PaKTePHOH JJISI HIX HEPAaBHOMEPHOH I'eHEPHPYEMOH MOIITHOCTBIO B 3aBHCHMOCTH OT Ireorpadnye-
CKOHM TOYKH, CE30HA, M BpeMEeHH CYTOK. /]I 3TOH I[EIH HCITOIb3YETC A KIINMaTHuecKas 0asa JaH-
HBIX, co3gaHHasg B MBT PAH Ha ocHOBe 000011IEHHS Pe3YIIbTaTOB MHOIOJIETHHX METEOPOIIOTHYE -
CKHX HaOIFOJIEHII Ha OT€YECTBEHHBIX METEOCTAHI[MSX U CITYTHHKOBEIX JaHHRIX HACA.

PeanrpHBIe KIINMATHYECKHE YCIIOBHSA (DOPMHPYIOTCSI B (pOpMaTe TaK HAa3bIBAEMOI'O THITHY-
HOI'0 MeTeoroja (romoBEIe YaCOBBIE ITOCIEIOBATEIbHOCTH HHTEHCHBHOCTH COITHEYHOH PajlHallHH,
CKOPOCTH BeTpa, TeMITepaTypPhl HAPYKHOTO BO3[yXa H IPYTHX MeTeOIlapaMeTPOB), YTO ITO3BOMISET
MOJEITHPOBATh palbO0Ty IEPBHYHBIX HCTOUHHKOB B MFOOOH 3aJaHHOI reorpadmyeckoil Touke. B
Ka4YeCTBE OCHOBEI JJIS ITPOBEACHIS PacueTOB HCIIOIb30BaHA CPejla aBTOMATHYECKOIO MOAEIIHPO-
BAaHHS CIIOKHBIX CHCTEM ITIpe0oOpa30oBaHH s SHEPTHH BO30OHOBIIIEMBIX HCTOUHHKOB TRNSY S, 1111-
POKO IpHUMEHIEMAs BEIVIINMHA 3apyOeKHBIMH HAYUYHBIMH LIEHTPAMH JJIS MOJEIIMPOBAHHS YCTa-
HOBOK H CHCTEM ITO IIpe0o0pa30BaHMIO COTHEYHOH SHEPIHH, JUIS KOTOPBIX XapaKTEePHBI HE CTaIHO-
HapHEIE PEKUMBI padOTHI.

Cpena mrHaMHYecKoro mogenupoBaHusa TRNSY'S, nmepeoHavanpHO paspadoraHa B Buc-

KGHCHHM%%(CLHA) B 1973 roay s MOAEIHPOBAHHSI CHCTEM COJIHEYHOI'O TEIl-

Ceprudukatr: 2C0000043E9A 952205E7BAS00 4
BrnanendhOC ﬂH}ﬁﬂfﬁE’hﬁﬁE@gﬁﬂmﬁDﬁl%?S ABIIACTCSH OTPACIICBBIM CTAHOAPTOM l[E-(l)ElI{TD:, HTO ITIO3BO-

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JI5IeT TOBOPHTH O IOCTOBEPHEIX pe3ylIbTaTax MOAeIHPpoBaHHA. KoH(DHTYpaIsa MOAeTHPY MO CH-
CTEMBI 3aJa€TCS IIOJIB30BATEIIEM B BHJE CIIEIHAIIBHOIO (paiiia OIMMCAHHS CBS3EH MEKIY SIIEMEH-
TaMH CHCTeMEBI. JOTOT (paiin B mociaeJHHX BepcHsaxX TRNSYS reHepHpyeTcs CIIeIHaIbHOH ITPO-
I'paMMOH ¢ Y 00HBIM I'padrueckuM HHTeppeiicoM. MoaynbHbIH XapakTep TRNSY'S, Hamiure He-
XOJHOr0 KoJia H YETKHX IIPABHII OITHCAHHSI H CBSI3BIBAHHS MOZAYIEH OIpeJelsstoT OTKPBITHIH Xa-
paktep TRNSY'S, IMO3BOIISS ITONB30BATENO CO3IaBaTh MOAYIIH OITMCAHH I COOCTBEHHBIX 3JIEMEH-
TOB H BKJIFOYATh HX B MOJEIHPYEMEIE CHCTEMEI PACIIHPSI TAKHM 00pa3oM BO3MOKHOCTH CPEIbI
MOJIEITHP OBAHHSL.

PacueTHas cxeMa BKIIFOUaeT B ce0sI KaK CTaHAapTHBIE MOAYIIH, BXOASIITHE B ITOCTABISIEMYEO
KOH(pHrypairo rmakera TRNSY'S, Tak H crielfHaIbHO HaITHCaHHBIE JIJIS PeIlleHHS TTOCTaBIIEHH OH
3agayl. M3 cTaHZapTHBEIX MOAYIEH B CXeMe HCIIOIb30BaHbI IIPOrpaMMbI e HEPALHH YacOBBIX I10-
CIIEAOBATEIIbHOCTEH CYMM COITHEYHOH paJHAaIlHH, TEMIIEPaTyPhl OKPYKAKOIIET O BO3IyXa H CKOPO-
CTH BeTpa B (popMaTe THITMYHOIO METEOroJa IO cpeaHeMecsdyHBIM JaHHBIM (TMY), nmepecyera
ITOTOKOB COITHEYHOH paJiHaIlHH ¢ TOPH30HTaIbHOH HAa HAKIIOHHYIO IMoBepXHOCTh (PV orientation),
MOJIYIIH BH3YyaIH3al[HH BpeMeHHBIX ITpolieccoB (Type 65) H KOHTPOIS HHTEeIPallbHEIX KPHTEPHEB
paborsl sHeproycraHoBKH (Efficiency). CrieranbsHo pa3paboTaHbI MOJYIIH pacyeTa OaTapeH (po-
ToaneMeHTOB (PV-module) i BeTtpoarperata (WindTurbine), Harpy3ku (Load), akKyMyISTOpPHOTO
HakonuTelnd (Battery), simekTpormizepa ¢ cormacyrornuM IpeodpaszoBateiieM (Electrolyser), pecu-
Bepa (Reciver) GaTapeH TOIDIMBHEIX 3JIEMEHTOB C cornacyronmm nmpeodpazopareneM (FuelCell), a
Takke Moflellb Onoka yipapiaeHHs (Controller). Mogens momnyckaeT pacIHpeHHe cOcTaBa M Xa-

PaKTEePHCTHK OJIOKOB.

YKazanue no mexHuke d0e30nacHocmu.
YKa3aHH S 110 TeEXHHKe 0e30IIaCHOCTH ITPH BEOTOJIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX paﬁn:rr ITPHECACHBL

B ITPHIIOKEHHE A.

VKa3aHua no 6sIno0JIHEHIUI0 1ADOPAMOPHOIL padomul:

* YOemTech, YTO YCTPOHCTRA, HCIIOIB3YEMEIE B 3KCIIEPHMEHTE, OTKIIFOUEHEI OT CETH 3IIEK-
TPOITUTAHH 5.

* COeIHHUTE armrapaTypy B COOTBETCTBHH CO CXEMOH BJIEKTPHYECKOH COeMHHEHHH, ITPH-

BEJIEHHOH Ha pHC. 1.3.

* Perymupoounyro pykogarky «PEI'YJIATOP OCBEILIEHHOCT Wy 6noka rmrannsa Gl

TTOBE PHIE L HPOTIH RAkaRGb CTPETIKH 0 YIIopa (CO IIETIKOM).

Cepmudomkatr: 2C0000043ESABBBO952205E 7/BAS00060000043E N
Bnaneney: LGSy ﬁTﬂﬂgﬁmgmemprmecmm MOJIYTIb IO YoM 90 IpagycoB K ITaJarolHM CBETO-

BBIM JIYHAM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ACTRBUTEeNneH: C 19.08. 2022 no 19.08. 2023

* BKIrouHTe YCTPOMCTBO 3all[HTHOIO OTKIIOUEHHS H aBTOMATHYECKHE BBIKIIFOYATEIIH
Ornoka nmuraHns Gl.
* Bxirounre Brikirouarens « CETb» 6moka mynbTHMeTPOB Pl.

* AKTHBH3HPYHTE MYIIBTHMETPEI O10Ka Pl, 3aJIeICTBOBAHHEBIE B AKCIIEPHMEHTE.

* Bparmasg peryiauposouHyo pykosarky « PEI'YJIATOP OCBEILLIEHHOCTHW» 6ioka rura-
HII G1, IO BOIIBTMETPY YCTaHOBHUTE HAIPSDKEHHE CETH, COOTBETCTBYIOIIEE SHEPT €ETHUECKOI OCBEe-

mreHHocTH E=500 Bt/M2.

T,°C

I, A

* [lo 3aBepieHHH SKCIIEPHMEHTA PErYIHPOBOYHYVIO PYKOATKY «PEI'YJIATOP OCBE-
IMEHHOCTHW» 6imoka muraHusa G1 moBepHHTE IMTPOTHB YaCcOBOH CTPEIIKH JI0 YIIopa (CO IETUKOM).

OTKITIOUHTE aBTOMaTH4YeCKHe BBIKIMOYATelnH Omoka IHMTaHHg Gl. OTKIIOUHTE BBIKIIFOYATEIID

"CETDB" 6noka mymsTHMeTpOB Pl.

* Hcrone3ys pe3yabTaThl Tadl. 1.5, mocTpoiTe HeKoMYRo 3aBHCHMOCTE IK=I(T) rmpu E =

const
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OOKYMEHT UGHHHC#;H
JNERTPORROW NOAINTHNCBH
pukat: 2C0000043E9AB8BI52205E7BA500060000043E
Bnaneney llleGayxoea TaTeAHa AnexkcaHgpoBHa

PucyHOK 9 — Cxema 3IeKTpHYECKHX COeIHHEHHI
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOJb3yeMOro 000PYAOBAHISI H MaTepPHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. IlosicHuTe MPHHIMAIT Pa0OoThI COJTHEYHOTO MPYAA.

2. HazoBHTe 1Ba OCHOBHBIX ITPHHITHITA IEHCTBHS COJIHEYHBIX BHEI{TPGCTEH-H_[I]I‘L IICPEHHC-

JINTC HX IIPCHMYIICCTBA H HEJOCTATKIIL.

3. Uem OOC GameHHOoro THIa OTIIHYATCS OT MOIYJIbHBIX?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

32



Jlabopamopuaa pavoma No6. Conreunnte pomoiiekmpuueckue cmanyuu (CPI3C).
CHAamue 3a6UcUMOCMU HANPANCEHUA X0JI0CH020 X00d (oMo IeKMPULeCcKo20 M0O0YJ1A Om €20

memnepamyput IXX=f(T)

H EJib paﬁﬂmm: H3YVUCHIIC allIlapaTVyPhI, HGHGJ]LBYEMGﬁ B SKCIICPHMCHTAaX, CHATHE 3aBHCH-

MOCTH HaAIIPSKEHIIA XOJIOCTOI'O XOHda (bﬂTGBHEK’I‘pH‘IECI{GI‘G MOAVIIA OT C€ro TEMIICEPATYPEI

Uxx={(T)

OcHOo6bL meopuiL:
B o0mieM ciryyae BOIBbT-aMIIepHASI XapaKTepPHCTHKA (POTOIIpeoOpa30oBaTels COITHEUHOH

JHEPIHH C P-N-IICPEXOAOM BhIPAKACTCAH CIIC IYIOIIIM YVPAaBHCHHCM.

— —

gti
F=i despfiy_1i-f,
leploml Tl

o —

rae Iz - TOK HachIIleHHs B TeMHOTE, 4 - (DOTOTOK, TO €CTh TOK, CO3JJaHHBIH BO30YKIEH-
HBIMH CBETOM HOCHTEJISIMH 3apsia H IIPOXOISIIIN uepes3 p-n-Tiepexo, U — HalmpsDKeHHE Ha Iepe-
XO0Zle, q — BEIIHYNHA 3apsfa HocuTelleH (3I1eMeHTapHBIH 3apsiy).

Ecim Bo BHemmHeH 1ienH cuia Toka [ = 0 (LleTs pa3oMKHYyTa), TO H3 BeIpakeHH (1) MOkKHO

HaHTH HAITPAAKCHIIC XOJIOCTOI'O X044 Usx .

I
I zi.lﬁ(_-Jr 13}
| irg i

= -

[TockonbKy cHita ()OTOTOKa OOBIYHO ITPSMO IMPOIIOPIIHOHAIBHA CBETOBOMY IOTOKY [g ~ @,
TO H3 (POPMYIIEHI (2) clieAyeT HelIHHEeHas 3aBHCHMOCTD HaIIPSDKEHH S X0IIOCTOro Xoaa Usx: OT cBe-
TOBOI'O IMoTOoKa .

Ecm oceemaemeri horonpeodpa3oBaTellb BKIFOYEH BO BHEITHIOKO IIETTh ¢ MaJIEIM COITPO-
THBIeHHEM (HJIH COIPOTHBIIEHHE Harpy3kH Ry= 0) , To HanpsbkeHHe U = 0. A ITOCKOJIBKY HaITpsi-
KEHIHE OTCYTCTBYET, TO B LIETH Te4&T TOK [ = - I, 4acTO Ha3pIBaeMEBIH TOKOM KOPOTKOI'O 3aMEIKa-
HHUA [; . 3HAK MHHYC O3HAYaEeT, YTO TOK B LIEIIH TEYET B TOM K€ HAIIPABIEHNH, YTO H IIPH 0OpaTHOM
(3aImparoIeM) HaIpsDKe HHH.

OddexTHBHOCTS Mpeobpa3zoBaHHS COMHEYHOH SHEPIrHH (poTompeoOpa3zoBaTellsa XapaKTe-
PH3YIOT C TIOMOIIBIO KO3()(PHITHEHTA ITOJIEHOT O JTEHCTBHA T .

K.r.a. ¢orompeoOpa3zoBarelnsn Ha3bIBalOT OTHOINEHHE MAaKCHMAJIbHOH 3IeKTPHYECKOH
MOIITHOCTH Puaxc, BBIIEISEMOH IIPH OCBEINEHNH B HAIPYy3Ke, K MTOTOKY D ITaaroIlero COITHEYHOI O

OOKYMEHT I_'IDJZI,I‘I.J*IEA:I
H3ITYUYCHAE ‘TG ECTS FMEHIFOCTH COITHEYHOI'0 M3IIYUYEHHS, TTaJaroIero Ha ImopepxHocTts M3I]a.
ubmkar:  2( 5220" AS00060000043E

"_l.l.[-' . T F &
Fa iy fay ==y =Ll - |
LW ] o | L] L ]

lLleGayxora TaTkAHa AnexkcaHapOBHa i :Pmaxc/(ﬁ = IM?&:'UMME/ D
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HMcrmons3ys Ipyryro XxapakTepHCTHKY (poTormpeoOpazoBaTens f KO3 (HIHEHT 3aII0THEHHS

BOIIbT-aMIIEPHOH XapaKTEPHCTHKH), K.IT.J[. MOKHO BBIPA3HTh B CIIEAYIOIIEM BHJIE:
i = Lyesce Unsaree / @ :fIKS'U_II/ @ (3)

3aBucHMOCTh Uz B f OT TeMIIepaTypblB OCHOBHOM BEI3BaHA H3MeHEHHEM KOHI[EHTPaIlHH
COOCTBEHHBIX HOCHTEIEH 3apsAa, YTO IIPH MTOBBIIIEHHH TEMIIEPATYPHI IIPHBOAUT K YMEHBIIIEHIIO
Uszx 1 f.J]719 HaITpsKeHH S XOIOCTOro Xo/la TeMIlepaTypHas 3aBHCHMOCTD ITOKa3aHa Ha pHC.2. OTa
3aBHCHMOCTh XOPOIIO COITIACYETCS C TEOPETHYECKOM, ITOTydYeHHOH H3 (popMykl (3) dUxx/ dT =
0,00288 B/°C, yro orBevaeT nmpumMepHo 0,5 % Ha 1 °C.

Kos(dmniieHT mmosnesHoro AeicTBHS IpeoOpa3oBaHU (poToIpeoOpa3oBaTelIsa ¢ p-N Iepe-
XOJOM Ha OCHOBE KPEMHHS, OPIIe/eIISIEMbIH ¢ ITOMOIIBIO (POPMYIIBI (3), JOCTHTaeT MaKCHMAJIb-
HOI'0 3HAUEHH A ITpH Temrieparypax or -150°C go — 100 °C. IIpu temmeparype, Omskon K 25°C,
K.IL.JI. H3MEHSIETCS CO CKOPOCThIO, paBHOH IMpHMepHO d n/ dT =- 0,05 %/°C.

[Ipu padote goTonpeodpazoBaTelel B YCIOBHIX HH3KOH TEMIIEPAaTyPhl BO3MOKHO 3HAYH-
TeJIbHOEe YMeHbIIleHHe MU(@(Y3HOHHOH JIIHHEI H, CIeJOBaTelbHO, k3. KpoMe TOro mpH HH3KHX
TeMIlepaTypax MeTaIJIMYeCKHE KOHTAKThI MOI'YT YTPATHTh CBOM OMHYECKHE CBOMCTBA, YTO IIPH-
BeJET K CYIECTBEHHOMY YMEHBINEHHIO KO3 (HIHeHTY 3aronHeHHd . B coppeMeHHBIX KpeMHH-

CBBIX COITHCHYHDBIX JJICMCHTAX TTOCIICIH A HpﬂﬁHEM& B 3HAUHTCIIBHO MCPE YCTPaHCHA.

YKkazanue no mexHuke dezonacHocmu.

YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX pE]ﬁDT ITPHBCACHDBI

B ITPHIIOKEHHE A.

VKa3aunusa no 6bIno0JIHEHIIO 1A00PAMOPHOIL padomul.

* YOEIUTECH, UTO YCTPOHCTBA, HCIIONIB3YEMEBIE B SKCIIEPHMEHTE, OTKIIFOUEHEI OT CETH JJIEK-
TPOITHT AHH .

* COeMIHHUTE ararapaTypy B COOTBETCTBHH CO CXEMOH SIEKTPHYECKOH COEJTHHEHHH, ITPH-
BeJIcHHOH Ha pHC. 1.4.

* PerymmpoBounyro pykosaTky «PEI'YJIATOP OCBEIHIEHHOCTH» 6moka rmmtanng Gl
IIOBEPHHUTE IPOTHB YaCOBOH CTPEJIKH J0 YIIopa (CO INETIKOM).

* YcTaHOBHTE (POTORNEKTPHYECKHH MOIYIB IO YIiIoM 90 rpaaycoB K ITaJaroIHM CBETO-
BEIM JIyYaM.

* BximoumTe yGTpGﬁGTEG SdIHTHOIO OTKIIHOYUCHHA H aBTOMATHHYUCCEIIC BBIKIIFOYATCIII

MOAMUCAH
Ormoka : mnmnmcbm

Cepmudomkatr: 2C0000043ESABBBO952205E 7/BAS00060000043E

Bnaneney:  IWeehyBDEEOUILLS BRIkmoUaTeb « CETb» Omoka MynbTHMeTPOB Pl.

* AKTHBH3HPYHTE MYIIBTHMETPEI O10Ka Pl, 3aJIeHCTBOBAHHEBIE B DKCIIEPHMEHTE.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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* Bparas peryauposouHyio pyKosaTKy « PEI'YJIATOP OCBELIEHHOCTW» 6noka mura-
HUA Gl, MO BOIBTMETPY VCTAHOBUTE HAIIPSLKEHHE CETH, COOTBETCTBYIOINEE BHEPreTHUYECKOH
oc—BemeHHOcTH E=500 BT/M2.

* 3aHOCHTE 3HAYeHH I TepMOMeTPa Ol10Ka MyIbTHMeTPOB Pl (Temmieparypa T 1moBepxXHOCTH
(pOTO3NMEKTPHYECKOr0 MOYIIA Onoka Al) H BoIbTMeTpa OJI0Ka MyIbTHMeTPOB Pl (HarpsokeHmHe
xXomnocToro xoja Uxx (oTosnekTprHueckoro Moayiasd 6moka Al) B Tabmuiry. [Ipu 5ToM He Jommyc-

KalTe IPEBBILIEHHE TeMIlepaTyphl cBhIIIe S0 °C.

T, °C

Ugy, B

* [lo 3ampepieHHH SKCIIepHMEHTA PErYIHPOBOUHYIO PYKOATKY «PEI'YJIATOP OCBE-
[IMEHHOCTHW» 6moka muranug G1 ITOBepHHTE ITPOTHB YaCOBOH CTPEIKH J0 YIIopa (CO INETIKOM).
OTTKIIOYHTE aBTOMAaTHYECKHE BBIKITFOYATEIH Onoka muraHusa Gl. OTKIIOYHTE BBIKIIFOYATEID
"CETbB" Gmoka mymsTHMETPOB Pl.

* Ucronmp3ys pe3ynbTarsl Tadn. 1.6, mocrpoiiTe HekoMyo 3aBHCHMOCTh U Xx=1(T) nipu E
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AOKYMEHT MNOANMCAH
INNEKTPOHROW NOQINTMCLHO
Ceprucmkar: 2C0000043E9ABBBO52205E7BASQ0060000043E | v & .
Bnapeneuy llleGayxoea TaTeAHa AnexkcaHgpoBHa
PucyHok 10 — CxeMa 31eKTpHUYECKIX COEQIHEH I
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. Bonpr-amriepHas XapaKTepHCTHKA (POTOIIPe00Pa30BaTEI C P-1 IIEPEXOOM.

. UTO HaA3BIBAIOT HAITPSKEHHEM XOIIOCTOIO X0/1a, TOKOM KOPOTKOI'O 3aMBIKAHH?
. MOXKHO TH OCYIIECTBIISITE KOPOTKOE 3aMbIKaHHe D31]a 6e3 Bpena g Hero?

. BeIpakeHIe U1 HaIpsDKEHHS XOIOCTOr0 XO/1a.

. Yro Takoe K.1.74. (poTonpeodpazopaTena? DopMyia K.IL 1.

. Kak 3aBucar Ik3 , UXX H K.ILJ. (poTompeoOpazoBaTeIsd OT TeMIIepaTypPhI?

. Kak 3aBucar Ik3 , UXX H K.I1.A. (poTompeodpazoBaTellsd OT YPOBHSI OCBEIIEHHOCTH?

0 - O = W I

. Uro Takoe ko3 (pHIIHEHT KOHIEHTPAIHH COJTHEYHOI O H3TYYEHHS?

9. Kaximv 00pa3oM MOKHO CKOHIIEHTPHPOBATh COJTHEYHOE HATYYeHHE Ha IIOBEPXHOCTH (PO-
Torpeobpa3oBaTensd? [ [pHYHHBI IIpHMeHEeHH I SHEPTeTHYECKHX YCTPOHCTB, COCTOSIIHX H3 COJIHEY-
HOI 0aTapeH H KOHI[EHTPaTOpa COIMHEYHOr O H3TyUYeHH ?

10. Kak 3aBHCHT k3 H UXX OT pazMepOB COTHEYHOrO (pOTOIpeoOpa3zoBaTes’?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlabopamopuaa pavoma Ne7. Conneunste pomodiekmpuueckue cmanyuu (CP3C).
CHamue 3asUcumMocmu MAKCUMAILHOU MOUHOCMU ()OMOIIeKMPUYLECK020 MOOYJIA O €20

memnepamypst PM=f(T)

H EJib paﬁﬂmm: H3YVUCHIIC allIlapPaTVYPhI, HGHGJ]LBYEMGﬁ B SKCIICPHMCHTAaX, CHATHE 3aBHCH-

MOCTH MaKCHMaJIbHOH MOIITHOCTH (POTO3JIeKTPHYECKOI0 MOIYIII OT ero TemiepaTypsl PM=1(T)

OcHO6b1 meopui:

OCHOBY MaJlIOH SHepreTHKH POCCHH COCTABILTIOT JH3elb-reHepaTopkl ([I') H au3enbHBIE
snexTpocTaHud (JJ2C) Ha uX ocHOBe. KaK HCTOYHHKH 3JIeKTPO3HEPIHH aBTOHOMHBIX CHCTEM
3JIEKTPOCHAOXKEHHS OHH HapsAy ¢ OUEBHAHBIMH JOCTOMHCTBAMH HMEIOT M 3HAYHTEIBLHEIE HEIO-
CTaTKI, OCHOBHBIE W3 KOTOPBIX — OOJIBIIION PacXOojl OpPraHH4ECKOr o TOIUIHBA Ha BEIPAaOOTKY 1 KBT
* Y 3JIEKTPOSHEPTHH H 3arPs3HEHHE OKPYKAKOIIEH Cpedbl. B TO Ke BpeMs IMOJHOI[EHHOH 3aMEHBI
HM ITOKa HET.

K umpciny Hambonee nepclieKTHBHBIX HaIlpPaBJIeHHH ITOBBIIIEHHS SHEPTeTHYECKOH 3((eK-
THBHOCTH JIOKAIIbHBIX CHCTEM 3JIEKTPOCHAOKEHHS OTHOCSATCS HCIIOIB30BAHHE B SHEPI ETHYECKOM
OanaHce PerHOHOB BO30OHORIAEMBIX HCTOUYHHKOB 3HepruH (BMD) u onrini3almsg pekKHMOB pa-
OOTEI OCHOBHOI'O 3HEPreTHYECKOro 000OpyAOBaHN. TaK KaK I MOTPEOUTENIEH BIIEKTPOSHEPT I
IEIEHTPAIIM30BAHHBIX 30H HE OOXO MM IapaHTHPOBAHHBIN HCTOUYHHK M TAHIS, HAHOOIIEE IIETIECO-
o0Opa3HBIMH BapHaHTaMH aBTOHOMHEIX CHCTeM IPeACTaBILIFOTCS BETPOIH3EIIbHbBIE H BETPO(OTO-
IH3EIIbHEIE SHEPreTHYECKHE YCTAaHOBKH.

BOIBIIIMHCTBO HAXOAAIIMXCS B SKCIUIYaTallHH H IIpejJjlaracMbIX Ha PEIHKE aBTOHOMHBIX
SHEPTETHYECKUX CHCTEM, HCIIONB3VIOINX BHU 3, ABISFOTCS TEXHIYECKH 3aKOHYEHHBIMH H3IETH-
SIMH, aJlaIITHPOBAHHEIMH ITOJ CTPOrO OIPEAEIIEHHEIH THIT SHEPT €THYE CKOr' 0 000PY I OBAHH L, HE J[O-
ITYCKAFOIHMH BO3MOKHOCTH PacCIIHPEeHH I HX (PYHKITHOHAJIbHBIX BO3MOKHOCTEH H HapaIl[HBaHH
MOII[HOCTEH 3a CYEeT ITOAKIFOYEHIS HOBBIX I'€HEPHPYIOIIHX HCTOYHHKOB. JTO 00YCIIOBIIEHO ITIaB-
HBEIM 00pa3soM CYINECTBEHHBIM Pa3IHYHEM OCHOBHBIX TEXHHYECKHX ITOKa3aTeIeH TeHEPHPYEMOH
BH 3 snekTposHEPIHI, TAKHMH, KaK PO/ TOKa, YaCTOTa M 3HAUEHHE BRIXOIHOTO HAITPSDKEHISL.

OTCYTCTBHE Ha PRIHKE BO30OHOBIISIEMOH SHEPTETHKH YHHBEPCAJIbHBIX YCTPOHCTB, 00€eCIIe-
YHBAFOIIIX BO3ZMOKHOCTh OOBEIMHEHHI B PaMKaX €IHHON 3HEePreTHYECKOH CHCTEMEI PasHOTHII-
HBIX SHEPreTHYECKHX YCTAHOBOK C 3(p()eKTHBHEIM YIIPABIEHHEM

PEAEIMAMII pﬂﬁGTLI:, HET'ATHBHO OTPAACTCA Ha Pa3BHTHH MAaJIOH SHEPI'CTHKI PGGCI]II:, ITO-

3TOMY II%M%E%@H aKTVallbHOH 3aJlaucH.

Cepmudomkatr: 2C0Q000043ESABBBO952205E7/BAS00060000043E
Bnaneney  ILeck Q3MQKHBE Pa3HbLE. BapHaHTH colpsokeHnd J[OC, BeTpOsHEepreTHYeCKHX YCTaHOBOK

(BBY) u ¢orosnekrprnyeckux ycTaHOBOK ((DDY) mpu padboTe Ha o0Imero norpeOHTeNs, KOTOPhIE
Nencteutened: ¢ 19.08.2022 no 19.08.2023 3’}"



MOT'YT 3HAUHTEIIFHO Pa3IHYaThCI KaK IO COCTAaBY HCIIOIL3YEMOIO AIEKTPOOOOPYAOBAaHH S, TaK H
IT0 TEXHHKO-3KOHOMIYECKHM XapaKTePHCTHKAM.

CHcTeMa YIIPABIEHHS CTAHIHEH ITPH 3TOM O KHA 00eCIeYHBaTh HE TOIBLKO CTPATErHIO
peryimposaHusa MoIHocTerd (I, @3Y u BOY, HO H CHHXPOHH3AI[HIO 3aIlyCKa arperaTtoB M HX

JTaJIbHEHIIYIO CHHXPOHHYIO PadoTy.

YKazanue no mexHuke d0e30nacHocmu.
YKa3aHH S 110 TeEXHHKe 0e30IIaCHOCTH ITPH BEOTOJIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX paﬁn:rr ITPHECACHBL

B ITPHIIOKEHHE A.

VKa3aHua no 6sIno0JIHEHIUI0 1ADOPAMOPHOIL padomul:

* YOEIUTECH, YTO YCTPOHCTRA, HCIIOIBE3YEMEIE B 3KCIIEPHMEHTE, OTKIIFOUEHEI OT CETH 3IIEK-
TPOITUTAHH 5.

* COeIHHUTE armrapaTypy B COOTBETCTBHH CO CXEMOH BJIEKTPHYECKOH COeMHHEHHH, ITPH-
BeJIcHHOH Ha pHC. 1.4.

* Perymupoounyro pykogarky «PEI'YJIATOP OCBEILIEHHOCT Wy 6noka rmrannsa Gl
TIOBEPHHUTE IMPOTHB YaCOBOI CTPENKH 0 YIIOopa (CO I[EITYKOM).

* YcTaHOBHTE (POTORNEKTPHYECKHH MOIYIB IO yIiIoM 90 IpafycoB K ITaJalOIIHM CBETO-
BBIM JTy4aM.

* BKIIOUHTE YCTPOHCTBO 3all[UTHOIO OTKIIOUEHHS M aBTOMATHYECKHE BBIKIIFOYATEIH
Oroka nmuraHus Gl.

* Bkmrounre Brikmrouateb « CET by 6moka MylsTHMETPOB Pl.

* AKTHBH3HPYHTE MYJIBTHMETPEI Or1oKa P, 3aeHCTBOBAHHEIE B SKCIIEPHMEHTE.

* Bparmas peryiHposouHyIO pyKosarKy « PEI'YJIATOP OCBEILLIEHHOCTW» 6roka rmura-
HUA G1, 110 BOIBTMETPY YCTAHOBHUTE HAIPSTDKEHHE CETH, COOTBETCTRYIOIIEE SHEPTETHYECKOH OCBE-
reHHoctH E=500 Bt/Mm2.

* 3aHOCHTE 3HAYeHH I TepMOMeTpa OlI0Ka MyIbTHMeTPOB P1 (Temrieparypa T moBepxXHOCTH
(pOTO3NMEKTPpHYECKOro MOIYIIA Omoka Al) M BoIbTMeTpa OlI0Ka MyIbTHMETPOB Pl (HampsokeHue
xonocToro xoja Uxx (orosnekrpruyeckoro Moayis 6noka Al) B Tadmmry 1.6. IIpu 3ToM He J0-

ITYCKANTE ITPEBBIIIIEHIE TEMIIEPATYPEI CBEIIIE S0 °C.

T, °C

P, BT

AOKYMEHRT NTOONHCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Brageney:  WeBy:blOTBaRePIHCHIHAKCIIEPHMEHTA PErYIHPOBOYHYIO PYKOITKY «PEI'YJIATOP OCBE-

[IMMTEHHOCTW» 6moka muranHna G1 moBepHHTE IMTPOTHB YacOBOI CTPEIIKH JI0 YIIopa (CO IIETUKOM).
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OTKIIOYHTE aBTOMATHYECKHEe BBRIKIIOUATENIH Onoka ImTaHusg Gl. OTKIIOYHTE BREIKIIIOYATEIIh
"CETDB" 6noka mymeTHMeTpOoB Pl M O110Ka Harpy3kH M H3MepeHHI A3.
* Ucnonmb3ys pe3ynbTaThl Tal0l. 1.7, mocTpoiTe HCKOMYIO 3aBHCHMOCTE P M=1(T) mpu E =

const.
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nokyMeEHT noanvcaH PHCYHOK 11 — CxeMa 3IeKTpHYECKIX COEMHHEHHI
ANEKTPOHHOW MOAMNMCHIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

K OHMPOJIbHBIE 601POCHI.

1. Ha3z0BHTE OCHOBHBIE THIIBI COITHEYHBIX KOJUICKTOPOB, HX ITPCHMYILICCTBA., HCAOCTATEKI H

00macTh ITPHMCHEHHA.

) 2 )
2. HazoBure CPEAHEI OJOBOC 3HAUCHIIC COJIHCYHOH PaJdHAIllTH Ha 1 M~ 3eMHOH ITOBEPXHO-

CTH IOJIH FOHBIX H CCBEPHBIX CTPdAH.

3. HazoBure IMPENMYIIECTBA H HEAOCTATKI COJIHCHYHBIX BOJOHAIPCBATCIIBHBIX YCTAHOBOK

C eCTeCTBEHHOH I.[I]pr}*'JIﬂI[HE:ﬁ TCIUIOHOCHTCILA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlabopamopuaa pavoma Ne8. Conneunnte pomoiiekmpuueckue cmanyuu (CPI3C).
CHAamue pedrCcuUMHBIX XaAPAKMEPUCHMUK KOHMPoJL1epad 3apAoa-pa3pAaoa akKymyaamopHou o a-

mapeu

Ilens padompr: N3yUeHHe almIapaTypPhl, HCIIOIb3YEMOH B SKCIIEPHMeHTaX, CHATHE PeKHM-

HBIX XapaKTepHCTHK KOHTPOJUIepa 3apsaaa-pa3psaga aKKyMyJISTOPHOH OaTapen

OCHO6bL meopuu:

KoHTpormep 3apsgaa-pa3psaaa akkyMyIsITopHoi 6aTtapeH (AKE) HecoMHeHHO SBIISETCS O/I-
HHM H3 BaKHEHIIHX KOMIIOHEHTOB COJHeYHOH 3jeKTpocTaHni(COC). OH BBICTYIIAeT CBOE00-
Pa3sHBIM CBS3YIOI[HM 3BEHOM MeJKIY COIMHEYHOH OaTapeeH M aKKyMYIISTOPHOH OarapeeH. B ero
OCHOBHBIE (DYHKIIHOHAJIbHEIE 00S3aHHOCTH BXOJHT:

— aBTOMATHYECKOE ITOJKIIFOUEHHE COJIHEYHON OaTtapeH Ha 3apsajg AKD;

— MHOTOCTAJHUIHBIH 3apsl aKKYMYIISITOPHOH OaTapeH,

— aBTOMATHYECKOE OTKIIFOUEHHE COIMHEYHOH OarapeH IpH IMoiTHOM 3apsae AKD,

— aBTOMATHYECKOE OTKIIOYEHHE HAIPY3KH ITPH YCTaHOBIEHHOM YPOBHe paspsana AKB;

— TePeNOAKITIOYeHHE HaTrPy3KH IIPH BocIIonHeHNH 3apsaaa AKD,

Bce stH QyHKIIM HeoOXOIHMBI IS COXpPaHEHHSI pecypca aKKyMYILITOPHOH OaTapeH,
ITPEKAEBPEMEHHEIN BBIXO W3 CTPOS KOTOPOH IIOBBIIIAET PACXOABI HA OOCITYKHBAHHE CHCTEMBEI.
CHCcTeMaTHYECKHI TIepe3ap s IIPHBOANT K KHIIEHHIO 3JIEKTPOIMTA H BCIIYYHBAHHIO I'e PMETHYHBIX
AKE. I'myGokHi e pa3ps onaceH I aKKyMYISTOPOB TeM, YTO BeJIeT K CYIIb(paTalHH ITIacTHH
H riudem AKB. OcoBGeHHO YYBCTBHTENBRHEI K IIEpe3apsany H Iepepaspsaay CBHHI[OBO-KHCIIOTHEIE
aKKYMYJLITOPBI, HaHOO0JIee YacTO IMPHMEHSIEMBIE B (DOTORIEKTpHYECKHX cHcTeMaX. [logpoOHee 00
AKKYMYJISITOPHBIX OaTapesx, HX THITaX, 0COOEHHOCTSX IMIPUMEHEHHS H MHOI'OM JIPYI'OM UHTaHTe B
paszeiie « AKKYMYIISTOPEIY.

CeHyac ITOIMYIISIPHBI KOHTPOIIEPHL ABYX THIIOB: TexHonoruu IIIUM (PWM) - mmpoTHO-
HMITYTIbcHasS Moy (Pulse-width modulation) 1 MPPT - moHcK TOYKH MaKCHMAJIbHOH MOIII-
HocTH (Maximum Power Point Tracking). CyIiecTBoBaBRIIEe paHee MOJEIH KOHTPOIIEPOB OT-
KITFOYAJIH COJIHEYHBIH MOJYIIH ITPH ITOITHOH 3apsake AKD myreM HX 3aKOpauyHBaHHS. ITO OIPaHH-
YHBAJIO0 00JIacTh IMIPHUMEHEHHS ITOIO0HBIX KOHTPOIUIEPOB JIHIIE COTHEYHBIMH OaTapesMi, KOTOPBIE
He 00STCS KOPOTKOro 3aMeIKaHHs. KoHTpomep ¢ IHIWMM - 5T0 nociegoBarelbHEIH KOHTPOIIIED H

OH OTKIIIOYACT 34dPAKY HE 3dKOPpdadHBaiA COIIHCHYHBIC MOIYIIH. Ero dJI'OPHTM pﬂﬁDTLI ITO3BOIIACT

J1OCTHT A Bh el ol A i 38D AIKH aKKyMyTATopa. [TPOHCXOIHT 5TO B 4 CTaHI, KOTOPHIE BHIIIO-

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
BnanenddATOTiH ABLONMAL HHELHKU B 3d BHCHMOCTH OT QJHI{TI[‘IECI{DI‘G YPOBHA 3apAdad AKBD:
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,Crannsa Itan abcopbumm ¢ Craama papHOBecHA
' HAKOILTeHHS A

| 3MaveHny HampTAemu
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[MocToauAabBI CHrsaromuiica ToK
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PucyHok 12 — Cragun yipasineHus 3apsgku AKb

1) Cramna OcuoBHoi 3apsa/Hakormenne/Bulk. Korma AKE momydaeT ITOTHOCTBIO BECh
TOK COJIHEYHOH OaTapeH,

2) Cramus Ilormmomrarormit 3apsia/Hacerimernne/ Absorbtion/IIIMM 3apsn. Korma Hammpsoke-
Hie Ha AKDB gocTHraer ornpeaerneHHOIoO YPOBHS, KOHTPOIIIIEP HAaUHHAET ITOAAEPKHBATE ITOCTOSIH-
HOE HaIpsokeHHe 3a cueT [HHIMM Toka 3apsgmga. 310 Io3BoISeT H30ekKaTh Ieperpesa H razoodpaso-
BaHHI B aKKYMYIIITOpe. T OK YMeEHBINAeTCA 110 Mepe 3apsga AKD,

3) Cragusa llognepxmBaronmii 3apsn/PapHoBecne/Float. Korgma AKE momHoCTRIO 3aps-
KEHA, 3apSIHOE HAIIPsDKEHNE YMEHBIIIAETC S JUIS ITPeJOTBpalleHH S TallbHEHIIErO HarpeBa HIIH ra-
3000pazoBanns B 6arapee. AKbB nogmepxHBacTcsa B 3apSTKEHHOM COCTOSIHHI,

4) Cragnsa YpaBHOBENHBAIONI 3apsy (BeIpaBHHBaHHE/ equalization). Tompko i AKDB
OTKPBITOr O THIIa. MHOrHe OaTaper ¢ KHAKHM 3JIEKTPOIIMTOM VIIVUIIAIOT CBOIO padoTy IIPH IIEPH-
OJIHYECKOM 3apsie OO razoo0pa3oBaHMs, IIPH 3TOM BRIPABHHBAIOTCS HAIIPSKEHNSI Ha Pas3iIHIHBIX
O0aHkax AKD M IpOHCXOIUT OUHIIEHHE IUTACTHH U IIePEMEIMBAHNE BJIEKTPOJINTA. 3apsaaKa aKKy-
MYJISITOPOB VPaBHHTEIBHBEIM 3apsSJioM — 3TO MeTOJ KOHTPOIHPYEMOH IIepe3apsakH, KOTOPBIH
IIpEAYCMAaTPHBAET IIEPEeMEIIIMBAHHE SIEKTPOIIMTA H BOCCTAHABINBAET HEHCITOJIb3YEMEBIE 30HBI Ma-
TepHala IUIaCTHH, YTO IMOTHOCTHIO BOCCTAHABIIMBAET EMKOCTEh aKKYMYIISATOPOB. [Ipolecc craamm

EBIPEIBHI[B%}&E?{?HH E%%%%RETCH OOIIBIITHM I'a30BBIAEIICHIIEM - Gﬁp&B}fIOTCH FﬂBGGﬁp&BI—[&IE BOOO-

SNEKTPOHHQM MOAOMUCHIO
cepru POR HKHEIIOPOA, 5.0 H30€KaHHE, B3pbIBa HEOOXOAMMO IIPEAY CMOTPETh A0CTAaTOYHY O BEHTHIISALIHIO

Bnapeneu Leb3ayxoBa iITbHAHA AJIeKCaHOpoBHA

H }"GTPEIHHTB BCC HCTOYHHKI 34 KT aHIA.

S e = A0 A8 37T 5 - 3 M T3
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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BOTBIIMHCTBO KOHTPOJIEPOB HMMEIOT HEHM3MEHHBIE ITONB30BATEIbCKHE (3aBOJCKIE)
HAaCTPOHKH PeKHMOB 3apsaa. Hanbomnee mpaBiibHBIN ke 3apsan AKDB obecrieunBaror KOHTpPOII-
JIEPEI, TIO3BOJISIOIHE HACTPOHKY THITA, EMKOCTH AKD, HamnmpsoKeHIMH 3apsia, peKOMEHIOBAaHHBIX
rpomseoguTeneM AKD.

[HIMM -xkoHTpOJUIEPE] OOBIYHO IIPHMEHSIOTCS B HeOonmpmx cucteMa or 100 Bt go 2 kBT,
IJIe Hy KHA 3apsKa aKKyMYJISTOPOB HEQOIBIIIOH EMKOCTH H YCTaHOBIIEHO HEMHOI' O MOayIIeH. He-
KOTOPEIE W3 HUX HMEIOT KaK CBETOAUOIHYIO HHAUKAIIO, TaK H LCD-3KpaHbl, Ha KOTOPBIE BHIBO-
ITHTCS BCS TeKylas HHQOpMaIHH 0 pabore cucTeMbl. Huke MpHBOASTCA B BHAE TaOIIHIIBI COKpPa-
II[EHHBIE TeXHHYeCKHe XapaKTepHCTHKH IIIMM-KoHTpoiuiepa Ha nmpuMepe Steca PR3030:

Korma HanpspkeHHe Ha Ab JOCTHraeT oIpeielIeHHOro 3HaueHHs, amropuTM IHHIMM mnocre-
IIEHHO CHHJKAeT TOK 3apsja IS IIpeJOTBPaLIcHH S IIeperpeBa, BCITYXaHHUS WIH 3aKHITAHHS aKKy -
MyJITopoB. OnHako 3apsn Ab mpomorrkaeTca i JOCTIKEHHS MaKCHMAJIbHOI'O KOIMYECTBa
SHEPIHH, 3armacacMom B Ab. bornee Toro, cokparaercs BpeMs 3apsaa. Pe3yibraToM aBiseTcs 00-
nee BeIcokHi KI1J] mporiecca 3apsama, OBICTPBIH 3apsl H IIOTHOCTRIO 3apspKeHHas Oarapes. AKKY-
MYJIITOPEL, KOTOPEIE 3aps/Kar0TCs ¢ HCIIONMb30BaHHEM arnropurMa IHHIWMM, OyayT moaaepKHBaThCA
ITPH OYEHHh BEICOKOM CPEHEM YPOBHE 3apsDKEHHOCTH B THITHYHOH COJTHEYHOH CHCTEME SJIEKTPO-
CHAOKEHH 5L

Kpome obecrieueHmss 6ornee BEICOKOH PE3ePBHOH EMKOCTH B CHCTEME, CPOK CITYKOBI aKKy-
MYJIITOPHOH OarapeH MOXET OBITh 3HAUYMTEIBHO YBEIMYEH. I[IpH HCIIOIBb30BaHMM allrOpHTMAa
[IIFMM BEIpaBHHBAHHE 3IEMEHTOB BO3MOXKHO H IIpH Oonee HU3KHMX HanpsokeHsax. MM saps
ITO3BOIISIET ITOJJIEPKHUBATH OTAEIBHEIE 3IIEMEHTHI AKKYMYIISITOPHOH OarapeH B 60Jiee cOaTaHCHPO-
BAHHOM COCTOSIHHH. 2TO BaKHO ITPH HCIIOJIb30BAHHH I'epMETHYHBIX aKKYMYIIITOPOB, KOTOPBIE HE
JIOITY CKAFOT T'a30BBIIEIICHHS.

TakxKe, 3T0 OYEHD IIOJIE3HO ITPH HCIIONB30BAHNH ITPH 3apsAjie aKKYMYIISTOPOB OT COIIHEY-
HBIX OaTapel, TaK KaK Ha ITPaKTHKE B COTHEYHBIX CHCTeMax 3JIEKTPOCHAOXKEeHH ST OUEHb PEJIKO OFI-
BAIOT CIIY4aH, KOTr'Jla BOSMOKHO ITOJIAepKaHHe HAIIPSKeHH S HA Ab Ha BRICOKOM YPOBHE B TEUEHHE
JUIMTEIILHOI'O BPEMEHH.

CrieriHalIbHOE HCCIIeoBaHHEe KOHTpoiiepoB ¢ IIIMM mokaszano, YTO KOHTPOIUIEPH] TIOBBI-
II1aJIH BOCITPHHMYHBOCTE Ab K 3apsgay HMEHHO BCIIEJICTBHE HCIIOIb30BAHNS IITHPOTHO-HMITYJIbC-
HOH MOIYJIIIHH ToKa 3apsga. Korrpomnepsr HHIMM mo3BominH gaxe YBETHYHTH 3(P(eKTHBHOCTD
3apsga Ab Ha 2-8% make 1o CpaBHEHHIO ¢ KOHTPOIUIEPAMH, KOTOPBIE ITOAAEPKHBAIIH ITOCTOSHHO

BEICOKOE HanpspkeHHe Ha Ab. Psa ucrsiTanmi mokasai, uto anropurm HIWMM mmeer sHaUHTETB-

HEIE TP MMt b LQBBIIIIEHH S BOCTIPHIMUHBOCTH AB K 3apsjry. DT HCCleJOBaHHE, TIPO-

Ceprudmkar: 2C0000043E9ABEBO52205E7BAS00060000043E
BnanenddCd CHEERS ﬁ[ﬂﬂgﬁ;% ITPOBCACHO B OAMHAKOBBIX TCCTOBBIX YCIIOBHAX.

Nencteutened: ¢ 19.08.2022 no 19.08.2023

43



Kourporiep ¢ LHIFMM mossormsn "3akauyats” B akKyMyIIITop Ha 20%-30% Gomblie SHEPIHH

OT COJIHEYHBIX OaTapei, yeM on-off KoHTpomIep.

YKkazanue no mexHuke de3onacHocmu.
YKazaHH 110 TeXHHKe 0e30I1aCHOCTH ITPH BBOTOJIIHEHHH HﬂﬁﬂpﬂTﬂpI{BIX pﬂﬁGT ITPHBCACHDBL

B ITPHIIOKEHHE A.

VYKazanua no 6uinoiHeHUo 1adopamopHol pabomesl:

* YOemUTeCh, YTO YCTPOHCTBRA, HCIIOIB3YEMEIE B 3KCIIEPHUMEHTE, OTKIIFOUEHEI OT CETH 3IIEK-
TPOITHTAHH 5.

* COEIMHUTE armrapaTypy B COOTBETCTBHH CO CXEMOH 3JIEKTPHUYECKOH COeIHHEHHH, ITPH-
BEJIcHHOH Ha pHC. 2.1.

* PerymupoBounyro pykosarky «PEI'YJIATOP OCBEILLIEHHOCT Wy 6noka rmrannsa Gl
IIOBEPHHUTE ITPOTHB YaCOBOH CTPENKH J0 YIIOopa (CO IIEITYKOM).

* PerymmpoBouHyI0 pYKOSATKY «HAI'PY3KA» Oroka Harpysku H H3MepeHHS A3 IOBED-
HHUTE ITPOTHB YaCOBOH CTPEIKH 0 YIIOpa.

* YcraHOBHTE (POTORIEKTPHUECKHI MOIYIIb IO yriaoM 90 rpagycoB K IaJaloI[HM CBETO-
BBIM JTy4aM.

* BKIIIOYHTE YCTPOHCTBO 3aI[UTHOIO OTKIIOUEHHUS M ABTOMATHYECKHE BBIKIIFOYATEIH
Omoka nmuranug Gl.

* Bxirounte BRIKIOUATENlh «CET by 6moka MynmsTHMETpOB Pl 1 Ol10Ka HarpyskH H H3Me-
peHus P2.

* AKTHBH3HPYHTE MYJIBTHMETPEI Or1oKa P, 3aeHCTBOBAHHEIE B SKCIIEPHMEHTE.

* Bparmas peryiHposouHyIO pyKosarKy « PEI'YJIATOP OCBEILLIEHHOCTW» 6roka rmura-
HUA G1, 110 BOIBTMETPY YCTAHOBHUTE HAIPSTDKEHHE CETH, COOTBETCTRYIOIIEE SHEPTETHYECKOH OCBE-
1meHHOCTH E paBHOI, Harmpumep, 400 Br/m2.

* JloKIHTECh KOI'Ja 3arOpHTCS (€CIIH OH He TOPHT) IIPAaBBIH KPACHBIH CBETOMHOJ ITAaHEIIH
HHAnKatopoB «COCTOAHHUE AKKYMYIJIATOPA» xoHTpomiepa A4 M ¢ 3TOro0 MOMEHTa
HAYHUTE I10 YyacaM OTCUET BPEMEHH.

* 3aHOCHTE ITPOIIeAIIee ¢ MOMEHTa Havalla oTcueTa BpeMs t (¢ HHTepBaJIoM, HalIpuMep |
MHH.) H COOTBETCTBYIOIIHE €My ITOKa3aHHS aMIlepMeTpa H BOIbTMeTpa Omoka A3 (TOkK 1M H

HanpsokeHHe UM (oTosnekTpHYecKOro MOIyJId), aMIlepMeTpa H BOJIbTMETPa KOHTpojuiepa A4

(TOK Bapgmkﬁéﬁﬁﬁﬂﬁ%gxe U akxymymsaropa) B Ta0mmry 2.1.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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t, MITH

I A

U, B

I. A

U,B

* DHKCHPYHTE H3MeHEHHS cOoCTOSHHS HHAHKATOpOoB « PEJKMM» n « COCTOAHHE AK-
KYMVYJIATOPA» Ha JHIEBOH ITaHEIH KOHTPOIUIEPA 3apsja - paspsaga A4 H MOMEHTHI BpEMEHH,
KOI'J[a 3TH H3MEHEHHS IIPOHCXOM ST

* Yepe3 MHHYTY IIOCIE CHH KeHHSI TOKa 1,, (poTosIeKTpHUecKkoro Moaysa 1o 0,1 A moBep-
HUTE peryiIHpoBOYHYIO PYKOSTKY «PEI' YJIATOP OCBEILLIEHHOCTH» 6moka ruranms G1 rpo-
THB YaCOBOH CTPEIKH JI0 YIOpa (CO IIETYKOM).

* PeryimmpoBoyHOH pyKoSTKOH « HAI'PY3KA» Gr1oka Harpysku H H3MepeHHSI A3 YCTaHO-
BUTE TOK pazpsma [ p akkymMymnsaropa paBHBIM, HarmpuMep, 0,5 A H ¢ 3TOro MOMeHTa HaYHHTE T10
yacaM OTCUYET BPEMEHH

* 3aHOCHTE ITPOIIEAIIEe ¢ MOMEHTA Hayalla OTcUeTa BpeMs t (C HHTepBaJIoM, HaIllpHMep |
MHH.) H COOTBETCTBYIOIIHE eMY ITOKa3aHHI aMIiepMeTpa (TOK paspsga I p akkyMyaTopa) H BOJIb-

TMeTpa (HampsbkeHHe U aKKyMyIISITOpa) KOHTpOJIepa 3apsaa-pa3psaga A4 B Tabmmry 2.2.

t, MIH

I,, A

U, B

* OuxcHpyHre H3MeHEHHSI COCTOSHUS HHAHKATOPpOoB « PEJKHUM» n « COCTOAHHUE AK-
KYMYJIATOPA» Ha mHIIeBOH IMaHeIN KOHTPOIUIepa 3apsaaa - paspsaga Ad H MOMEHTEL BpEMEHH,
KOI'Jla 3TH H3MEHEHHS IPOHCXOISAT.

* [lo 3aBepieHHH SKCIIEPHMEHTA PErYIHPOBOYHYVIO PYKOATKY «PEI'YJIATOP OCBE-
[IMEHHOCTHW» 6imoka muraHnsa G1 moBepHHTE IIPOTHB YaCcOBOH CTPEIIKH JI0 YIIopa (CO IIETUKOM).
OTKIIIOUHTE aBTOMAaTHYeCKHe BBIKIIOUATeIH Onoka rmiTaHusg Gl. OTKIIOYHTe BBIKIIFOYATEID
"CETbB" 6noka mymsTHMeTpOB Pl M O6110Ka HAarpys3KH M H3MepeHHI A 3.

* Mcromp3ya paHHele Tadmiig 2.1 1 2.2 ITOCTpOHTE HCKOMBIE PEXHIMHEBIE XapaKTePHCTHKH
IM=1(t), UM={(t), I 3=i(t), Ip=i(t), U=f(t) xoHTpOIIIepa 3apsma - pa3psga aKKyMYJISITOPHOMH

Oa—Tapeu.
AOKYMEHT MOAMWCAH
ANEKTPOHHOW NOANMCHIO
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PucyHok 13 — CxXeMa 3JIeKTpHYEeCKIX COeTMHEHHI
AOKYMEHT MOANUCAH
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

KonmponsHsie eéonpocet:
1. Kak ycrpoeHa Oatapes COTHEYHBIX JIEMEHTOB?
2. B xakux cTpaHax M I KaKHX IIeJI€H aKTHBHO HCIIONIB3YIOTCS COTHEYHBIE OaTapen?

3. J10 KaKOH TeMIIepaTyphl HarpPeThl BHEIIHHE HEAKTHBHEBIE CJIOH COJIHI[a?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Jlabopamopuaa pavoma Ne9. Conrneunnte pomoiiekmpuueckue cmanyuu (CPI3C).
Mooenuposarue pexcumos pabomst A6MOHOMHOU POMOITEKMPUYECKOU COJIHEUHOU IJIeK-

mpocmaHuuu

Ilens padomsi: H3ydeHHe aImIapaTyphl, HCIIOIb3YEMOH B SKCIIEPHMEHTAX, MOJEIIHPOBa-

HHe Pe’KIMOB paO0Thl aBTOHOMHOI (DOTO3NEKTPHYECKOI COTHEYHOMH 3MeKTPOCTaHIHN

OcHO6b1 meopui:

[Tpu mcnonp3oBaHHH (poTO3IeKTpHUYecKHX cTaHIHH (DOC) B cHcTeMax RIeKTPOCHAOKe-
HHS H30IIHPOBAHHELIX ITOTpeOHTENIEH, B OOJBINHMHCTBE IIPAKTHYECKHX CIIYYaeB, OHH paboTaroT B
COCTaBe THOPHIHBIX 3HEPreTHYEeCKHX KOMIUIEKCOB C HECKOIBKHMH T'eHEPHPYIOIHMH HCTOYHH-
KaMH COH3MEPHMOH MOII[HOCTH.

[Ipu 3TrOM r'HOpPHAHEBIE CHCTEMBI MOTYT CYINECTBEHHO Pa3IHMYaThCS IO COCTAaBY HCTOYHH-
KOB SHEPrHH, CTPYKTYPE IIOCTPOEHH S, cIioco0aM YIIpaBIeHHS peXHMaMH. BakHeHIen 3agaueH
ITPOEKTHPOBAHU I THOPHIHBIX CHCTEM ¢ BO30OHOBIISIEMBIMH 3HEPTOHCTOYHHKAMH SIBJISIETCS COITIA-
COBAHHE PEXKIMOB IIPOH3BOACTBA M ITOTPeOIEHHS SHEPIHH, I Yero TPeOyeTCs BEICOKAs THCKPE-
TH3AI[SI IIPOrHO3HOH BEIPAOOTKH SNIEKTPHUECKOH SHEPTHH PasIIHUHBIMH HCTOUHHKAMI. OT CpPeJ-
HECYTOUYHOH J0 IIOYAaCOBOH.

TIaTenpbHBIN aHaIN3 3HEPreTHYECKOro OanaHca HEeOOXOMMM JIUIS PEeIleHHsI TaKHX 3ajau
ITPOEKTHPOBAHU L, KaK OIITHMH3AI COOTHOIIEHHS YCTAaHOBIIEHHEIX MOII[HOCTEH I'e HEPHPYIOIIHX
HCTOYHHKOB, BEIOOpA IMMApaMETPOB PETYIIHPYIOIIHX YCTPOHCTB M HACTPOHKH CHCTEM VITPAaBIICHHS.

OCHOBHa# IpodreMa JOCTOBEPHOTO OIPEAEIIEHHS SHepreTHYeCKOoro 6anaHca @I C 3aKIIro-
JaeTcs B TOM, YTO HEIIOCPEJCTBEHHOE BIIMSHHE HAa HEIO OKA3bIBAIOT Pa3HOOOpa3HBIE (PaKTOPEL
MHOTHE H3 KOTOPBIX HME FOT CTOXAaCTHUYECKYIO IIPHPOLY.

Hampumep, Ha sHepreTHUYECKHE XapaKTepHCTHKH (POTO3JIEKTPHYECKHX ITpe 00pa3oBarelei
CYILIECTBEHHOE BIMSHHE OKA3bIBAeT HHTEHCHBHOCTH COIHEYHOIO HM3IYUEHHS H TeMIleparypa
OKPY’KAIOIIEro BO3AyXa. BelmunHa COIMHEYHOH paJHaIHH OIpelelsieT BEIHYHHY (POTOTOKA (o-
TO3NeKTpHUYecKHX MoayIei (OM), a TeMIiepaTypa OKpy»Karo INei cpeJibl OKa3hIBaeT OITpeIeTIsTIO-
II[e€ BIIMSHHE Ha TEMIIEPATYPY ITOBEPXHOCTH cONMHeYHOoH OatapeH (CB), oT KOTOpOH IMpaKTHYECKH
JTHHEHHO 3aBHCHT BeJIMYHHA HaIlpsDKeHHI XonocToro xoma OM [6-8].

HelnnmHenHOoCTh XapaKTepHCTHK OCHOBHBIX AleMeHTOB (DOC, a TaKKe HX 3aBHCHMOCTH OT

BHCIITHIIX (bﬁICI"GpGE CYHICCTBCHHO YCJIOKHAIOT PCIICHHC 0003HaUeHHOH 3ad4a9H, YTO BBISBIBACT

HEO00XOEMAGHh I AMS | METOJIOB MaTeMATHYECKOTO MOJIEHPOBAHHS.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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OCHOBHBIMH 371eMeHTaMH aBTOHOMHOH (DO C aBirsroTes: Chb, cocTosas u3 Habopa Iocre-
IIOBATEIILHO MapaUIeEbHO COEAMHEHHBIX DM mipeodpa3oBaTeih IIOCTOSHHOIO HAIIPsDKEHHS, pa-
OOTAIOIIMH ITOJ YIIPaBJIEHHEM KOHTPOIUIepa ITOHCKAa TOYKH MaKCHMAlIbHON MOIIHOCTH, HAKOITH-
TENb YHEPIrHH Ha 0a3e aKKyMYJIIS TOPHBIX OaTaper H BBIXOAHOH HHBEPTOP HANIPSDKEHHS. YacTo A
TIOBBIIIEHH S SHe preTHYeckoH 3 pexTnBHOCTH DOC ee JOMOIHHTEIIPHO KOMITIEKTYIOT CHCTEMOH
cinexeHHd 3a ComHileM. B 3ToM cirydae B coctaB DOC Takke OyIeT BXOAUTEH OIIOK YIIPABIIEHHS
COJIHEYHBIM TPEKEPOM H HCIIOIHHUTEIIEHBIN MEXAHH3M CIIEASIIEN CHCTEMBI, IIOCTPOSHHEI Ha 6ase
JIBHTATEIIEH C PEAYKTOPAMH.

HeobxomIMBIM YCIIOBHEM ITOCTPOESHNSA KOMIUIEKCHOH MOEIH 3IIEKTPOCTAHIIHH SBIISETCS
COIJIaCOBAHME MOJIEIIEH 3JIEMEHTOB B COCTABRE EHHOH SHEPreTHYECKOH CHCTEMBI, UTO OIPEEIIIeT

BBI@CIP SAHHOI'O YHHBCPCAJIbHOI'O HHCTPYMEHTA MOJCIOTPOBAaHI .

ConHeunasn
Darapes

[IpcoOpazosarens DC/DC
¢ KOHTPOJLICPOM
MAKCHMAJIBHON MOIIIHOCTH

m:- 230/400 B

Huseprop

b0k yripasienus
COJIHEYHBIM TPEKEPOM

AKKYMYJAATOpHAas
Daranes

Pucynok 14 — Mozenb (poTo3eKTpHYecKOH COITHEYHOH AMEeKTPOCTaHIHH

Ykazarnue no mextHuke dezonacHocmu.

YKa3zaHH IT0 TeXHHKE 0e30IMacHOCTH ITPH BEOTOJIIHCHII HﬂﬁﬂpﬂTGpHBIX pﬁﬁGT ITPHBCACHBI

B ITPHJIOKEHHE A.

VYKazanusa no 6uinojiHeHuo 1adopamopHoi pabomel:

. VﬁEI[HTECL:, HTO }f'CTpGﬁCTBﬂ:, HCITIOJIIB3YCMBbBIC B SKCIICPHMCEHTEC, OTKIIHOUCHBI OT CETH 3JICK-

TPOITHTaHI A1

gDIﬂ’MEHT NOAMMCAH _ _ _
* AVTHATE @IMapaTypy B COOTBETCTBHH CO CXEMOH 3JIICKTPHYECKOH COSOHHEHIH, ITPH-
Ceptucmkar: 2C0000043E9ABBBY52205E7BA500060000043E
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* Perymmpoeounyro pykosaTtky «PEI'YJIATOP OCBEHIEHHOCT M» 6moka rmuranng Gl
IIOBEPHHUTE ITPOTHB YaCOBOH CTPENKH J0 YIIOpa (CO IIEITYKOM).

* PeryimpoBouHyI0 pYKOSTKY « HAI'PY3KA» Ooka Harpys3ku M H3MepeHHSI A3 IIOBEP-
HHUTE ITPOTHB YaCOBOH CTPEIKH 0 YIIOpa.

* YcraHOBHTE (POTORNEKTPHYECKHH MOIYIb IO yriaoM 90 rpagycoB K ITaJaroIIHM CBETO-
BBIM JTY4aM.

* BKIIOUHTE YCTPOHCTBO 3aI[UTHOIO OTKIFOUEHMS M ABTOMATHYECKHE BBIKIIFOYATEIH
Omoka nmuranus Gl.

* Bkirounte BRIKIOUATellb «CET by 6moka MymsTHMeTpOB Pl 1 Gl10Ka HarpyskH H H3Me-
peHusa P2.

* AKTHBH3HPYHTE MYIIBTHMETPEI O10Ka P, 3a/IeHHCTBOBAHHEBIE B AKCIIEPHMEHTE.

* Bpamas peryiauposouHyio pyKosaTKy « PEI'YJIATOP OCBEILIEHHOCT W» 6noka riura-
HUA G1, 110 BOTBTMETPY YCTAHOBHUTE HAIPSDKEHHE CETH, COOTBETCTRYIOIIEE SHEPTETHYECKOM OCBE-
1meHHOCTH E paBHoI, Harmpumep, 400 Br/m2.

* JloKIHTECh KOI'Ja 3arOpHTCS (€CIIH OH He TOPHT) IIPAaBEIH KPACHBIH CBETOAHO ITAaHEIIH
HHANKAaTOpoB «COCTOAHHUE AKKYMYVYIIATOPA» xoHTpomiepa A4 M ¢ 3TOr0 MOMEHTa
HaYHHUTE I10 YyacaM OTCUET BPEMEHH.

» Bpamas perymipopounsle pykosaTki « PETYJIITOP OCBEINEHHOCT Wy Gi1oka ImHTa-
o [Tn «HAI'PY3KA» Omoka Harpy3kH H H3MepeHH I A3 no0eiTech padOTHI MOJIENTH (POTO3TIEK-
TPHUYECKOH COJTHEYHOH 3JIEKTPOCTAHIHH B CIIeIYIOMIX PeKHMaX:

* (DOTO3JIEKTPHYECKHI MOAYIIb 3apsoKacT aKKyMYIISITOp Oe3 BHEITHEH Harpy3KH,

* (POTORIEKTPHUYECKHI MOAYIIb 3apskKaeT aKKyMYIISTOP H OZHOBPEMEHHO ITHTAeT BHEIII-
HIOIO HarpysKy,

* (POTO3JIEKTPHYECKHH MOAYIIb ITHTAeT BHEIITHIOK HArPy3Ky 0e3 akKyMyJIsaTopa,

* (DOTORNEKTPHYECKHIT MOAYIIF H aKKyMYJIITOP OJHOBPEMEHHO ITHTAKT BHEIIHIOKO
HaI'pPy3Ky,

* HAKOITHTEIIH IIEKTPHYECKOH SHEPIHH ITHTAET BHEIIHIOK HAarpys3Ky 0e3 akKyMyIIsaTopa.

* [Io 3apepIeHHH SKCIIepHMEHTa PEryIHpOBOUHVIO PYKOATKY «PEI'YJIATOP OCBE-
IIMEHHOCTH» 6imoka mutaHusa G1 moBepHHTE IMPOTHB YaCOBOH CTPEIIKH JI0 YIIopa (CO IETUKOM).
OTKIIOUHTE aBTOMAaTHYeCKHe BBIKIFOUATEIH Onoka rmiTaHusg Gl. OTKIIOYHTE BBIKIIFOYATEIIL

"CETDB" 6rmoka mymsTHMeTpoB P1 1 G110Ka HarpyskH H H3MepeHHSI A3.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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AOKYMEHT TMOAMNWCAH -
ANEKTPOHHOW NoarnMcbBPHCYHOK 15 — CxeMa 3IIeKTPHYECKUX COETMHEH I
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Codepacarue omuema:

OT4YeT JOIKEH COLEPKaTh:

1. HazBanme padorhI,

2. Llens paborHl,

3. Kparkie TeopeTHUYECKHE CBEJICHH S,

4. OrmHcaHHe HCIOIb3yeMOr0 000PYAOBAHISI H MaTePHAaJIOB,
5. ITopsimox BRINIOHEHHS PadOThI,

6. Beruniciiennsa u o6paborka pe3yibTaToB,

7. BBIBOJIBL.

Konmponwsusie 6onpocet:

1. Kakoe 3HaueHHE HMEET HAaHOOIIbINas HHTET PalIbHA S IDIOTHOCTE ITOTOKA COJIHEYHOI'O H3-
ITYYEHHSL, IIPHXOSIIETO Ha 3eMIIX0 (B ITOIJEHD B TPOITHKAX)?

2. Uemy paBHa 5Hepryusd ()OTOHOB B MAKCHMYME CIIEKTPAIIbHOI'O PacIpeielIeHHs COIHEY-
HOI'O H3ITYUYEHH S

3. B KakoM BHJIe SHEPrUH BBITOJIHEE BCET0 aKKYMYIHPOBATh M HCIIOIB30BATh SHEPIHIO
ConHI[a B cpegHeH monoce Poccuu?

4. JlariTe XapaKTEpPHCTHKY aKTHBHBIM H ITACCHBHBEIM CHCTEMAM COJIHEYHOI'O OTOITIIEHHSL

5. Kak ycToeH H kaK padoTaeT INIOCKHH KOIUIEKTOP COIHEYHOH 3HEePrHu?

6. Jl71g 4ero BepXHIO IMOBEPXHOCTH abcopdepa OKpaIlMBAOT B UEPHBIH 1L[BET HIH ITOKPHI-

BarOT CIICKTPAJIbHO-CCIICKTHBHBIMH CIIOSIMH ?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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5. Yuebno-memoouueckoe u unH@hopmauiloHtHoe odecneuerue OUCUUNTIUHbBL

5.1 Ilepeuers 0CHO6HOU U 00ONOIHUMENLHOU JIUMEP AMYPbL, HEOOX00UMOIL 011 0C60e-
HUA OUCUHNIUHbL

5.1.2 Ilepeuerv 0CHOBHOIL TUmMeEP AMYPbl:

1. Cubuxms, M. IO. HeTpagHIOHHEIE H BO3OOHOBISIEMBIE HCTOUHHKH SHEPIHH | yueO-HOe
rmocobne / M.IO. Cubnxun, 1O.]]. CuOukuH. - Mocksa ; beprmH : Jl[upekr-Meana, 2014. - 229 c.
. HII., TaOI., cxeM. - buOmrorp. B kH. - ISBN 978-5-4475-2717-4 , To x&e [ O11eKTpOHHEIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book &i1d=257750

2. Yaano, C.H. Bo30oGHOBIISIeMble HCTOUYHHKH 3HeprHH | yueOGHoe rmocobne / C.H. Y ramnos.
- 3-e 371, iepepad. u gor. - HopocuOupcek : HI'TY, 2014. - 459 c. : Tabm., rpad., wi. - (YuyeOHHKH
HI'TY). - bnonmorp. B xkH. - ISBN 978-5-7782-2467-4 ; To xe |OnekTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436031

3.1.5 Ilepeuens 0onoHUmMENbHOU IUMEPAMYPDL:

1. HeTpaguimoHHBIe H BO300OHOBIISIEMble HCTOUYHHKH SHEPTHH | DIIeKTpOHHBIH pecypce]
yueOHoe 1mocobue / cocT. M. HO. UyeHKOBa. — DOJIeKTPOH. TeKCTOBBIE JaHHBIe. — CTaBPOIIONb :
CeBepo-KaBkazckHii pefepalbHbIH YHHBEPCHTET, 2015, — 148 ¢. — 2227-8397. — PexumM J0-
cryta: http://www.iprbookshop.ru/63104.html

3.2 Illepeuenn yuedHOo-MemoouUUecKoz0 obecneueHus camocmoamebHol paoomst 00y-
yarouwuxca no OucyUUnuHe

1. MeTtoandeckHe yKa3aHH 110 BRIITOITHEHHIO JTa00opaTOpHEIX padoT 1Mo AucHUINHE «He-
TPaJHIMOHHBIE H BO30OHOBIISIEMBIE HCTOUHHKH SHEPIHI.

2. MetoauuecKkHe yKa3aHHA I10 BEITIOJIHEHHIO KOHTPOJIbHOH padoTEI 1o JHCIHIIIHHE «He-
TPaJHIHOHHBIE H BO30OHOBIISIEMBIE HCTOUHHKH SHEPIHI.

3. MetoguuecKkne yKaszaHHS 110 OpraHH3allHH H ITPOBEAEHHIO CAMOCTOSTEILHOH PadOThI

ITO JHCITHITIITHE {{HETpaﬂIH_[IIGI{[{BIE H BO30OHOBISIEMEBIE HCTOUHHKH JHCPIHIH».

3.3 Ilepeuens pecypcosé UHPOPMAUUOHHO-METIEKOMMYHUKAUUOHHOU cemu Humeprem,
Heo0Xo00UMBIX 019 0C60€HUA OUCUUNIUHDL

L. http://www.biblioclub.ru -ObC "YHuBepcureTckas OnbimoTeka OHIanH"

24 ﬂﬂ%@%@ﬁfﬁé@kshup,mﬁ - DIeKTPpOHHO- OHOmoreyHasd cucTeMa IPRbooks
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IIprnoxeHue A

VrazaHue no mexHuKke 0e30nacrocni

Jlo Hayamna paloThl CTYIEHTEI O0S3aHbl H3YUNUTE ITPaBIIIa TEXHUKH Oe30ITaCHOCTH ITPH pa-
00Te C MEeKTpOoyCTaHOBKaMH. OO0 H3YUYEHHH ITPABWI TEXHHKH O€30ITaCHOCTH M ITOIYYEHHH HH-
CTPYKTaxka CTYAEHTHI PACITHCHIBAIOTCS B CIIEIHAIBHOM KypHasle. CTYIeHTHI, HE H3VUHBIIHE ITpa-
BIUIA TEXHHKH Oe30ITaCHOCTH M HE ITPOIIEAIIINE HHCTPYKTAX, K BEOTOIHEHHIIO 1a00paTOPHEIX pa-
OOT HE JOITYCKArOTCH.

Y4eOHas rpymia (JWIH ITOATPYIIIIA) pa3OHBaeTcs Ha OpHIrajbl, YHCI0 KOTOPBIX YKa3bIBa-
eTCA IMPeITIoiaBaTelIeM, a COCTaB OpHra ] KOMIIIEKTYETCS CTYAeHTaMH Ha JJOOPOBOJIPHBIX HaYaIax.
CIHCOK I'PYINIBL (TIOATPYIIIEI), pa30HTOH Ha OpHIaibl, CTapoCcTa IIPEJOCTABRIISIET IIPEIO [aBaTellto,
BENVIIEMY J1a0OpaTOPHEIE 3aHSTHAL.

Kaxxmast n3 OpHraJ BEIIIOIHSET JITa00paTOpHYIO padoTy B COOTBETCTBHH € I'Ppa(pHIKOM, HAaXO-
IsreMcs B 1abopaTOpHL.

[lepen KaXKIBIM 3aHATHEM CTYASHT 00S3aH IO OTOBUTECS K BEITIOJIHEHHIO J1a00paTOPHOH
PadoTHI IO JaHHOMY METOIHYECKOMY ITOCOOHMIO H PeKOMEHAYEeMOH IuTeparype. Ilepen HadamoMm
paboTHI ITperolaBaTellb IIPOBEPSIET 3HAHHSA CTYAEHTOB II0 COAEPKAaHIIO BRITIOIHAEMOMN padOoTHL.
[ 1110X0 MOATOTORIEHHRIE CTYAEHTHI K BRITIOTHEHHNIO J1a00paTOPHOMN PadOThL HE JTOITYCKAKOTCH.

PaGoras B mabopaTopHu, HEOOXOAUMO COOIIOAATE CIIEAYIOIIHE ITPaBHIIA;

K BrITomHeHHIO 1abopaTopHOH PadoThI CIIEAYET MIPHCTYIIATh TOJIBKO ITOCIIE ITOITHOTO VSIC-
HEHHSA €€ COAeP KaHH A U ITOJIYUEHHS JOITYCKa K HEH.

2. HawHaTte paboTy ClIeayeT ¢ O3HAaKOMIEHHS ¢ IMpHOopaMH H 000pYIOBaHHEM, ITPHME-
HSIEMBIMH B JJaHHOH padoTe.

3. Ha mab®opaTopHOM CTOIE JOKHBI HAXOMUTHCS TOIBKO IIPEeAMETEI, HEOOXOIMMEIE IS
BEITIOJIHEHHS JaHHOH PadOTHI.

4. PacmionoxeHue aroraparypsl Ha pabodeM CTOJIE JOIKHO OBITh TaKHM, YTOOEI CXEMa CO-
eIHHEHHH TIOJTYYIIIach HaHOOJIee ITPOCTOH, HATTISAHOH H padora ¢ armrapaTypon Osuia yaI0OHOH.

5. JKematenpHO, YTOOBI cXeMy cOOMpal OAHH H3 WIEHOB OpHTabl, a APYIHe KOHTPOIHPO-
BaJIH.

0. IIpu cOopke CIIOKHBIX CXEM CIIEYET BHAUAIIE COEIHHUTE ITIABHYIO, IIOCIIE0BATEIIFHYIO
I[eIb, HaYHHasI COOPKY OT OIHOT'O 3aKHMa HCTOYHHKA TOKA H 3aKaHYMBasA Ha JPYTOM, a 3aTeM YXKe

ITOJKIIHOUYHTD ITaPaJUICIIbHBIC ITCITH.

TEﬁéﬁﬁﬂ%ﬂﬁﬁmﬁxema Oymer coOpaHa, HEOOXOAHMO YOEIHTHCS B IIPABIUIBHOH YCTa-

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
8nanendlOBK@es BIDKKOR, ARGOLTATEB, aBTOTPAHC(OPMATOPOB M PYKOSTOK APYTHX PEryIHMPYROIHX

YCTPOFHCTB.
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8. CoOpaHHas cxeMa 00g3aTelIbHO JOIKHA OBITH MIPOBEPEHA IIPEIoJaBaTelIeM HIH CTap-
IITHM J1a00paHTOM H TOIIPKO C HX Pa3peIleHN s MOKET OBITh BKIIFOUEHA IT0J HAIIPSDKEHIIE.

9. Ilpn BKIFOUEHHH CXEMBI 0COO0€ BHUMAHHE CIIeAYeT O0OpaTHTh Ha ITOKa3aHM S aMIIEPMET -
POB H JAPYIHX H3MEPHTEIBHEIX ITPHOOPOB. B ciyyae pe3skoro ABHKEHHS CTPelIKH aMIlepMETpa K
KOHII[Y IIKaJIbI CXeMY HeOOXOAHMO HEMEIJIEHHO OTKIIFOYHTE OT HCTOUYHHKA HaITPSDKEHH L.

10. Heobxomrmo GepeKHO OTHOCHTRCS K armapaTrype, HCIIOIb3yeMOH B padore. O00 Beex
3aMEYEHHBIX HEHCITPARHOCT SIX HIIH ITOBPEAICHISIX CTYIEHT JOJLKEH HEMEIIEHHO COOOIIMTE ITpeE-
ITOJaBaTEIr0 WM Ta00PAHTY.

11. Ilocne BeInoOHEeHHS paldoTHI CTYAEHT 00543aH, He pa30Hpast CXeMBI ITI0Ka3aTh IIOJTYYEH-
HBIE JITaHHBIE ITPEITOAaBaTelr0. ECIN pe3yibTaThl H3MepeHHH BEPHEBI, TO IIPEIOAAaBaTENb HX ITOJ-
ITHCBHIBAET. DKCIIEPHUMEHT C HEITPABHILHBIMH PE3YIIbTaTaAMH CIIEIYET IIOBTOPHUTH.

12. Cxemy crenyeT pa3OHpaTh TOJIBKO ITOCIIE €€ OTKIIFOUEHHS OT CETH.

13. KaTeropHueckH 3aIpenacTcs:

— TporaTh PyKaMH Or OJIEHHBIE ITPOBOAA M YaCTH IIPHOOPOB, HAXOMSIIHECS IO HAITPSIKE-
HHEM, 1aK€ €CIIH OHO HEBEIIHKO,

— IIPOU3BOAUTH H3MEHEHH S B CXEME ITPH ITOJKITFOUEHHOM HCTOUYHUKE TTHTAHUA,

— 3aMEHSATH W OpaTh 000pYAOBAHHE, WIH ITPHOOPHL ¢ APYTHX pabOyHX MECT

— 0e3 paspelleHNs IMperogaBarteis Wi J1adopaHTa,

— OTXOJHUTH OT IMPHOOPOB H MAIIMH, HAXOMSIIMXCS ITOJ HaIIPSDKEHHEM HIH OCTaBIISTH
CXeMY ITOJ HaIIpsDKEHHEM ITpH 00paboTKe pe3yIIbTaTOB H3MEPEHHI,

— IEeperpykarh IPHOOPEI TOKOM IIH HAITPSDKEHHEM, ITPEBBIIIAIONNM HOMHHAIILHOE 3HA-
YEHIIE.

[IpoBepKyY HAIIMUI S, ITOAABAEMOI0 K CXEME HITH 3JIEMEHTAM CXEMBI HAITPSKEHIS HEODXO-
JTMMO TIPOH3BOJINTE TOJIBKO KOHTPOIBHOH JIAMITOYKOH HITH BOIIBTMETPOM, COOIIIOAas ITpaBIIIa TEX-
HUKH O€30ITaCHOCTH.

IIpu paGore B mabGopaTopHH CIIeAYET CTPOro COOMOAATE MEPHL MTPELOCTOPOKHOCTH, TaK
KaK 3IEKTPHYECKHI TOK, ITPOXOASIIHH Yepes TEIO0 YelloBeKa, BETHUYHHON B 0,025 A yKe BIsSeTCA

OITACHBIM JJIA RIT3HI .

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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MWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEM/IE-
HHUE BEICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((promian) CKOY

MeTtoanuyeckne yKa3aHHs

I10 BBITIOJTHEHHIO KOHTPOJIBHOH PabOThI
o jquciprmHe « HETPAJIMIIMMOHHEIE 1 BO3OBHOBIJIAEMBIE HCTOYHKMKK SHEP-
['HUW»

JULS CTYAEHTOB HaIIpaBlIeHH A ITOATOTOBKH 13.03.02 DnekTposHepreTHKa H 3JIeKTPOTEXHIKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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ComepKaHHe

No
TT/TI
BreleHue
1. [lens, 3agaun 1 pealn3yeMble KOMIIETEHIHH JHCIHIUIHHEI
2. OOopMYIIHPOBKaA 3aJaHHI U €€ 00hEM
3. Oomnnie TpeOoBaHI K HAITHMCAaHHIO H O(DOPMIIEHHIO PaOOTEI
1. PexomeHaIu 1Mo BEITTOIHEHHIO 3aJaHH s
3. [TmaH-rpaHK BRITTOIHEHH S 3aJaHH
6. Kpurepnu orieHHBaHH A pabOTEI
7. [TopsimoK 3a1uTel padoTH
8 Y4eOHO-MeTOAHYECKOe H HHPOPMAaIIHOHHOEe 00ecIIeYeH e JTH CLIMIUIIHEL
8.1 IlepeuyeHs OCHOBHOH H JOIIOIHUTEIBHOH JIHTEPATYPBI, HEOOXOMIMOH IS OCBOE-

HIUS JTHCIHIUTHHEI
8.2 llepeueHp yueOGHO-METOAHYECKOIO OOECIIEYEHHS CAMOCT OSTEILHOH paboThl 00Y-
YAFOIIHXCS I10 JHCIHIUIHHE
8.3 IlepeueHp pecypcoB HH(OPMAIHMOHHO-TEIeKOMMYHHKAITHOHHOH ceTH MHTepHeT,

HeOOXOIHMBIX 1S OCBOSHHS JHCI[HIUTHHEI
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BrejieHue

OIHHM H3 OCHOBHBIX BHIOB 3aHSTHH TIO KypCy JTHCITHILUIHHEBIL {{HETpa,[[I]I[HGHI{BIE H B0O300-
HOBJIEMbBIC HCTOUHHKH SHCPI'HHY» ABIIACTCHA BBIIIOJIIHCHIIC I{GHTPGHLHDﬁ pﬂﬁGTLI. HPE,I[HEII‘HEMLIE

B METOJHYCCKOM VYKa3dHIH 3dJdHIA OXBATbIBAIOT BCCH OCHOBHOH MATCPHAIl KYypPCda H COOTBCT-

CTBYIOT YTBEPKIECHHOI ITPOrpaMMe.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. I[ens, 3a0auu u peanuzyemoble KOMnemeHUuu 0UCUUNIUHbI

L[EHBID AHCITHILIIMHBI ABJIACTCH H3YVUCHHC COBPEMCHHOI'O COCTOAHIA H IICPCIICKTHB HC-

TI0JIb30BAaHHSI B PoccHH H 3a p}’ﬁEH{DM SHEPI'HH COJIHIIA, BETP4A, I'COTCPMAJIbHBIX BOJ, MaJIbIX PCK,

OKCaHOB, MGpEﬁj BTOPHYHBIX SHEPIOpeCyYpCOB H APYIHX B0O300OHOBIISIEMBIX HCTOUYHHKOB SHEPI'HH.

3aTayaMH H3VUCHHA JICIHIUIHBI ABJIIAIOTCA.

— OSHAKOMIICHHC CTYACHTOB C HETPAaJHITHOHHBIMH HCTOUYHHKAMIH SHCPI'TIH, COBPCMCHHBIMI

METOdaMIT HX HCIIOIIL30BAHH A, HpﬂﬁHEMﬂLﬂI H IICPCIICEKTHBAMH PA3BHTHA HETPE]E[IH_[HGHHGﬁ SHEP-

I'STHEI.

— OCBOCHHC CITYACHTAMII MCTOJOB PaCHCTa YCTAHOBOK ﬂHLTEpHﬂTHEHDﬁ SJHEPI'€THKIL,

OLIEHKH HX 3} eKTHBHOCTH.

[IpH BROTOITHEHHH KOHTPOIIBbHOH paOOTHl peann3yIOTCS CIE YOI ITIepeYeHb IUIaHHpYe-

MBbBIX PE3VYJIbTATOB Gﬁ}”IEHHH IO JHCITHIUIHHE

Kon, popMymHpoBka KoMite-
TEHIHH

Kom, ¢ opmympoBka HHIHKA-
TOpa

[ImaHupyeMble pe3yIIbTaThl

0OyUYeHHS 10 JHCIIHIUIHHE

(MOIYIIIO), XapaKTePH3YIO-
I e HTAIbl (POPMHPOBAHH
KOMITETEHI[HIT, HHIHKATOPOB

IIK-1 Crmoco6GeH y4acTBOBATh
B IIPOEKTHPOBAHHUH CHCTEM

MJ1-2 mc1 Beibupaer THITO-
BBIE ITPOEKTHBIE PEIEHHS CH-

3HaeT OOIIHE IIPEACTABICHH S
0 pecypcax, OCHOBHBIX TeX-
HOIIOTHSIX, COCTOSIHHH H IIED-
CIIEKTHBAX Pa3BHUTHS SHEPre-
THYECKIX YCTaHOBOK, HC-
TTOJIB3YIOI[HX BO30OHOBIISIE-
MbIE HCTOUYHHKH SHEPIHH.
YMeeT BRIOHPATh THIIOBEIE
CXEMBI OOBEKTOB IIPOEKTHPO-
BaHH S C HETPAIHITHOHHBIMH
HCTOYHHKAMH SHEPIHH.
Brageer mpobineMaTHKOH
ITPHMEHEHHS HETPaJHI[HOH-
HBIX H BO30OHOBJIIEMBIX HC-
TOYHHKOB SHEPrHH ITPH BBI-
Oope MPOEKTHOI'O PEIeHH S
CHCTEM 3JIEKTPOCHAOKEHH I
OOBEKTOB.

3HEETPGCH&6H{EHI[H CTEM 3HEKTPGCH&6H(EHIIH
OOKYMEHT UDﬂHHCHH
IANEKTPOHHOW NOANWUCEKO
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2. DopmymupoeKa 3a0aHul U ee 00beM

3adanue Nel

Ha comHeuHOo 371eKTpOCTaHI[HH OallleHHOrO THIIA YCTAHOBJIEHO IelMOCTaTOB, KA bl H3
KOTOPBIX HMeET IIOBEPXHOCTE F» M*. Koa( (HLIHEHT OTpakeHHs TelIHOCTaTa Romp. MakcHMalIbHAS
OOIIyUYeHHOCTh 3epKajla I'ejlocTaTa.

['emmiocTaThl OTpakarOT COMTHEYHEIE JIVUHM Ha IIPHEMHHK, Ha IIOBEPXHOCTH KOTOPOTO 3ape-
THCTPHPOBAaHA MaKCHMalIbHAsI SHEPreTHYeCcKas OCBEMIEHHOCTh Enp. KoaHI[HeHT IOromeH s
ITPHEMHHKA Anozr. CTEIIEHD YEPHOTHI IPHEMHHKA Enp

B npueMHIKe HarpeBaeTcs H Hcrapsercs pabodee Tello (Boja) 0 TeMIlepaTyphl fo. JlaB-
JIeHHe pabdoyero Tela cocTaBIIeT po. IIOMyUYeHHBIH IIEpErPETHIN IMap HallpaBISIeTCsd B TYPOHHY
MOIITHOCTEIO N5, pabdoTaroriyro 110 HKIY PeHkiHa. JlaBlIeHHE Mapa 3a TYPOHHOH COCTaBIISET Pr.
OTHOCHTEIBLHBIN BHYTpeHHHH KIIJ] TypOHHEI #0i. Mexanmueckuit KIL ya = 0,975, KI1J] smek-
TporeHeparopa #» = 0,985. Paboron Hacoca, IIOTEPSIMH TeIUIa IIPH €r0 TPAHCIIOPTHPOBKE, COO-
CTBEHHBIMH HYKJIaMH — IIpeHeOpeys.

Onpeoenums:

— pacxXoJ Mapa Ha TYpOHHY, KT/c; Do

— IUIOINAAb IIOBEPXHOCTH IIPHEMHHIKA H TEIUIOBBIE ITOTEPH B HEM, BBI3BAHHBIE H3TYUECHHEM
H KOHBeKI[eH. [IpHHATh, YTO KOHBEKTHBHEBIE ITOTEPH BABOE MEHBIIE TTOTEPh OT H3IYUEHHS, Fip
Qn.ﬂm

— BHEPTHIO, ITOIYYEHHYIO IIPHEMHHKOM OT COJIHIIA Yepe3 rernocraThl (KBT).

— KOJIMYECTBO TEIMOCTATOB —um;

— KaK U3MEHHTCS MOIIHOCTE C3C, eCIIH BMECTO ITapoTyPOHMHHON YCTaHOBKH IIPHMEHHUTH
KpeMHHEBBIE ITpeobpaszorareni ¢ KIIJ #gs = 0,141, 3aHmMaroIie Ty e IUIoIalb, YTO H 3€pKala
TeIIHOCTaTOB?

HMcxomHble JaHHBIE B3STh H3 TaOMHIEI 1 T10 BaPHAHTAM.

Tabmmia 1 — Ucxomusle gaHHbIe Q1 3agadu No |

Homep BapHaHTa

Bemrmma 1 2 3 4 5 6 7 8 9 | 10

HGEEPXHGCTL I'€IIHOCTATa,

64 61 58 35 52 49 46 43 40 37

MZF:

KoadduimeHT oTpakeHH

relocTara, Kom

Cef
Bnd

aor
MaxcuMasHaP

HOCTD

neneu;

llletGayxoea

JHocTara, k-,

Hid A.I'IE‘HEEH,EI,FFDEHEI

0.8

0,81

0,82

0,79

0,78

0,8

0.81

0,82

0,79

0,78

F\.
WHESHAVCHHIO
YABBBI52205E7BA

BT/

GG%WDE

575

580

383

590

600

610

620

615

605
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MaxkcHMalIbHasL SHEPTETH-
yecKas OCBEIIleHHOCTh 2.5 2.1 2.2 2.3 2.6 2.5 2.0 1.9 2.1 1.9
TIPHEMHHKA, Enmp, MBT/M
KOOQQHIMERT NOTIOME- | ) 95 | 96 | 0.94 | 0,94 | 0,93 | 0,95 | 0,96 | 0,97 | 0,95 | 0,95
HH S IIPHEMHHKA, Anoor
CTeleHb YePHOTEI IIPHEM- 096 | 095 | 094 | 095|097 | 094 | 094 | 0.93 | 0.95 | 0.94
HIKA, Enp
HadabHad TeMIEPaTyPa | 590 | 580 | 570 | 600 | 545 | 550 | 555 | 535 | 565 | 585
Imapa, fo, °C
flatabHOE JABIEHHE 10 | 11 | 12 | 13 | 14 [ 135|137 | 125|112 | 10,6
1apa, po, Mlla
MorimHocts COC, Ns, MBT | 1,05 3 1.1 5 2 1.2 4.0 1.0 5.5 4.0
KoHeuHoe gaBlIeHue Iapa, 45 5 55 6 6.5 3 35 | 42 | 43 | 44
P, Klla
OTHOCHTENBHBIL BRYIDER- | ) g5 | g4 | 083 | 0,88 | 0,84 | 0,86 | 0.87 | 0,82 | 0,83 | 0,84
HHH K11/ TYpOHHEL, #0i
Bemmeamma Homep BapnaHTa

11 12 13 14 15 16 17 18 19 20
gfifpmm“ HEIHOCTAta, 1 sq | 51 | 68 | 65 | 62 | 69 | 66 | 63 | 60 | 67
KOdAUINIEHT OTPAREHIS | () 79 | 578 | 08 | 0.81 | 0.82 | 079 | 0.78 | 0.8 | 0.81 | 0.82
renmocTara, Romp
MaxcuMansHas 00JTyYeH-
HOCTb 3€pKaia re- 595 | 380 | 605 [ 600 | 610 [ 595 | 380 | 605 | 600 | 610
miocrtara, E-, Br/M*
MaxkcHMAaIIbHAS SHEPTETH-
YyecKas OCBEIEHHOCTD 244 | 2,14 | 2,24 | 234 | 2,64 | 254 | 2,04 | 1,94 | 2,14 | 1,94
IpHEMHHKA, Emp, MBT/M?
KOOQEHIMERT NOTIOME- | 95| 96 | 0.94 | 0,94 | 0,93 | 0,93 | 0.95 | 0,96 | 0,94 | 0,95
HHS IIPHEMHHKA, Anoor
CTeIeHb YePHOTEI IIPHEM- 096 | 095 | 094 | 095|096 | 093 | 094 | 0.95 | 0.95 | 0.94
HIKA, Enp
HAAmeHAA TEMIEPATYPA | 45 | 480 | 470 | 400 | 445 | 450 | 455 | 435 | 465 | 48
Imapa, fo, °C
FlataibHOS JaBIIeHIe 10 | 11 | 12 | 13| 14 | 135137125112 106
rmapa, po, Mlla
Mormmocts COC, Ns, MBt | 2,05 | 3.5 1.5 5.5 2.5 1.4 3.4 2.0 4.5 4.2
KoneuHoe naBleHye mapa, | 6.5 3 35 | 42 6 6.5 3 35 | 42
P, Klla
OT?GGII’I‘EHLHB]II BHYTPEH- | 185 1 0.84 | 0.83 | 0.88 | 0.84 | 086 | 0.87 | 0.82 | 0.83 | 0.84
HHH K11/ TYpOHHEL, #oi

Bemmeamma Homep BapnaHTa

21 22 23 24 25 26 27 28 29 30
gfifpm“m HEIHOBTAtE, 1 ea | 61 | 58 | 55 | 52 | 49 | 46 | 43 | 40 | 37
iﬁi‘fﬁf}g OIPARERIB 1 08 | 0,81 [ 0,82 10,79 | 0,78 | 0.8 | 0,81 | 0,82 | 0,79 | 0,78
chrlmm&&%gg%ﬁ%%%ﬁﬂm

CeTHOCTD 3RPRANAEFS88952205E78A300585(0d43875 | 580 | 585 | 590 | 600 | 610 | 620 | 615 | 605
Bna ﬂ'?ﬂ‘:ﬁj CT ﬂeﬁ:yggf WMEHEEHﬂpDH Ha
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MaxkcumManbHasa SHepreTH-
Yye cKasl OCBEIIEHHOCTD 2.5 2,1 22 (23 1 26 | 254 20 L9 1 2,15 | 1,95
IIpHEMHHKA, Enp, MBT/M?
KOOAHIMERT HOLACIIE- | g5 | (96 | 0,04 | 0,94 | 0,93 | 0.93 | 0.95 | 0,96 | 0.94 | 0,95
HH S IIPHEMHHKA, Anoor
CTeneHb YePHOTHI ITPHEM- 0.96 | 095 | 094 | 095 | 096 | 0,93 | 0,94 | 0,95 | 0.95 | 0.94
HIKA, Enp
HaHMHSHTEMEPaWa 590 | 580 | 570 | 600 | 545 | 550 | 555 | 535 | 565 | 585
napa, fo, °C
HaamHoe AaBmerme 9 | 125 | 115 [ 13,5 | 14,5 | 12,7 | 11,7 | 145 | 162 | 12,6
1apa, po, Mlla
MomHocts CAC, N>, MBT | 4.5 3 25 [ 15542 | 32 | 25 | 20 | 55 4
KoHeuHOe maBneHHe Mapa, 4.5 5 5.5 6 6.5 3 35 | 42 | 43 | 44
P, Klla
OT?GGH’I‘EHLHB]II BHYTPCH- | h85 | 0.84 | 0.83 | 088 | 0.84 | 0.86 | 0.87 | 0.82 | 0.83 | 0.84
HUH K11/l TYpOHHEL, #oi

3adanue No2

Ha KPHIIIC 3JJdHHA YCTAHOBIICH TIIaCTHHYATEIHI ITPHEMHHK COIIHEYHOH SHEPIHH IIPOTOY-

HOT'O THIIa, KOTOPHIH HMeeT IOBEPXHOCTD F, M*. Kos(ppHIEHT HCITONB30BaHHS COTHEYHO SHED-

THH #ip. OOTy4YeHHOCTh TpHeMHHKa E. [IpHeMHIK OCBEIaeTCsA CONMHIIEM B TEUEHHE CYTOK Tocs.

B npueMHIKe HarpeBaeTcs padodee Telo (Boga) OT TeMIIepaTypPHL B {7 IO TeMIlepaTyphl B

2. Boma HAIIPABIIACTCA B CHCTCMY TeIUIOCHa0KeHH A 3OaHIHA, TETUIOBOH MOIIHOCTBIO Qm.cﬁ H B ak-

KyMYIISTOP TEIIOBOH 3HEPIHH.

Onpeoenums:

— pacXoJi BOJBI Yyepe3 IMpHeMHHK G, KT/C

— Pacxopl BOJBL B CHCTEMY TeIUIOCHAOKeHHI Gm.cx H B aKKYMYIISTOP Gaxk, KT/C

5
— INIOIIa/0b ITOBEPXHOCTH ITPHEMHHKA F, M

— eMKOCTB aKKyMyIIsaropa V, M

HMcxomHble JaHHBIE B3STh H3 TaOIMHIEI 2 T10 BaPHAHTAM.

Tabmmia 2 — Ucxoausle JaHHBIEe Q11 3agadi No2

Homep BapnanTa

Bn3 ﬂ,mrﬂ;e Mﬁﬁ;}-’ﬂg;ﬂ TateAHa AnekcaHgpoBHa

Beirima 1 [ 2 [ 3] 4[5 6718719110

KoaduimieHT HCIonp3o-
BaHHS cormHevHon sHeprmn | 0.8 | 0,81 | 082 | 0,79 | 0,78 | 0,8 | 0,81 | 0,82 | 0,79 | 0,78
Hrp
MaxcuMansHas 00JTyYeH-
HOCTb ITPHEMHHKA, E, 550 | 575 | 580 | 585 | 590 | 600 | 610 | 620 | 615 | 605
o e

A ?H%%Eﬂfa%? szznsamsma@@amm5 7 1 40 | 30 | 45 | 37 | 25 | 30 | 19
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Tenmiepatypa BORRI HABEL- | s | 53 | 45 | 55 | 54 | 56 | 49 | 55 | 50 | 36
XOme, te2, °C
Termnorast MOIITHOCTh CH-
CTEMBI TeIUIOCHAOKEHHSL 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
Qm.m?I{BT
[IepHo ocBellleHHS IIpH- 5 6 4 6 v 5 6 v 5 4
EMHHKA, T oce, YAC
Be I iHa Homep BapnanTta

11 12 13 14 15 16 17 18 19 20
KoaddHimeHT HCITOIB30-
BaHHA coJIHeyHOoH sHepriu | 0.8 | 0,79 | 0,78 | 0,77 | 0,76 | 0.8 | 0,79 | 0,78 | 0,77 | 0,76
Hrp
MaxkcuMmansHas 00JTyYeH-
HOCTb IIPHEMHHKA, E, 450 | 475 | 480 | 485 | 490 | 400 | 410 | 420 | 515 | 505
B1/Mm?.
Temrieparypa BojpI Ha 35 | 44 | 24 | 41 | 34 | 41 | 38 | 21 | 19 | 18
BXOJIE, fe1, °C
lemmeparypa BOXBLHa BE- | yo | sg | 47 | 56 | 55 | 58 | 52 | 53 | 45 | 36
Xome, te2, °C
Ternorast MOIITHOCTh CH-
CTEMBI TeIUIOCHAa0KEeHH 5L 36 | 4.1 4.6 5.1 5.6 1.1 1.6 2.1 2.6 3.1
Qm.cﬁjI{BT
[IepHo ocBellleHHS IIpH- - 6 4 6 - 5 6 - 5 4
EMHHKA, T oce, YAC

BeininHa Homep BapnaHTa

21 22 23 24 25 26 27 28 29 30
Koa(uimieHT HCmmons3o-
BaHHA comHevyHon sHeprun | 0,8 | 0,81 | 0,82 | 0,79 | 0,78 | 0,8 | 0,81 | 0,82 | 0,79 | 0,78
Hrp
MaxkcuMmansHas 00JTyYeH-
HOCTb IIPHEMHHKA, F, 350 | 575 | 580 | 585 | 590 | 600 | 610 | 620 | 615 | 605
B1/m°.
Lenriepatypa BOZBL Ha 32| 45 | 27 | 40 | 30 | 45 | 37 | 25 | 30 | 19
BXOJIE, fe1, °C
lemmepatypa BOABI HABEL- | o | 53 | 45 | s5 | 54 | 56 | 49 | 55 | 50 | 36
Xome, te2, °C
Termnorast MOIITHOCTh CH-
CTEMBI TeIUIOCHAOKEeHH L 1.2 | 1.3 2,2 2.7 3.1 3.2 4.1 4.3 5.1 5.2
Qm.cﬂjI{BT
[IepHoa ocBellleHNs IIpH- 4 6 - 5 6 4 6 - 5 6
EMHHKA, T oce, YAC

3aoarue Ne3

['eorepmanbHast 37EKTPOCTAHIASI COCTOHT H3 ABYX TYPOHH:

— IIEPBAA — pﬂﬁDTHET HACBIIIEHHOM BOJAHOM IIdpc, ITIOJIYHCEHHOM B PACIIHPHTCIIC. DOIeK-

TP K P aio

Ceprucpukar: - 2C000G 2PpacoTact Ha HACkIIeHHOM Tape XmajoHa — R11, KOTOpPBIIT HCMApSIETCS 3a CUET

Bnaneneu: llleGayxoea FaTeAHa AnexkcaHgpoBHa

TEIllla BOIBIL, GTEGI[HMGfI H3 PaCIIHPHTCJLA.
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Boma 13 reorepMaibHBIX CKBaKHH C JaBIEHHEM pos TEMIIEPATYPOH 22 IIOCTYIIAET B PACIIH-
puTEIL. B pacumipurene o0pasyeTcs CyXOH HAaChIIEHHBIH I1ap ¢ JaBIEHHEM pp. OTOT Iap Halpas-
ISeTCS B IMapoBVYIO TYPOHHY. OCTaBINascs BOJa M3 PACIMPHTENSI HAET B HCIIAPHTEND, Te OXla-
KJIAaeTCSI Ha H [s H 3aKaUHBAEeTCS 0OpaTHO B CKBAKHHY. TeMIIepaTypHBIH HAIIOP B HCITAPHTEIILHOH
yCcTaHOBKe H oty 20 °C. PaGoune Tella pacHmHpsroTcsa B TypOHHAaX H ITOCTYITAFOT B KOHAEHCATOPHI,
TIe OXIIaXKAAr0TC S BOAOH M3 PEKH C TEMIIEPATYPOH tw. Harpes BoJBI B KOHIeHcaTOpe B At=10 °C,
a HEJOI'PEB IO TeMIlepaTy Pl HaCBIIEHHI K t 5 °C.

XT — ,,[IT —

OtHocurenbHble BHyTpeHHHEe KIIJ[ TypOmH n,; =n,; = 0,8 OneKTrpoMexaHHYECKIIT

KIIJ] rypSoreHepaTopor 3M #an = (0,95.

Onpeoenums:

— 3JIEKTPHYECKYIO MOIIHOCTh TYPOHHEI, paboTaromieil Ha XnajgoHe — N7,

— CYMMAapHVIO MOIIHOCTE ['e0T3C ¢ yuyeToM 3aTpaT 3HEPrHuH Ha HACOC, 3aKauMBAFOII[II
reoTepPMAJIbHYIO BOAY B CKBAXKIHY |

— pacxopl pabounx Ten Ha 00e TYpOHHEL,

— pacxo[ reoTepMaJIbHOH BOIBI U3 CKBAKHHEI,

— KIIJ I'eoTOC.

HMcxomgHble JaHHBIE B3STh H3 TaOMHIEI 3 T10 BaPpHAHTAM.

Tabmmia 3 — Mcxomaele JaHHBIEe A1 3agadH No3

IIT
BapmaHTt lf’IHB';‘ p=, Mlla tee, 'C pp MIla AtE C tre,"C
1 1 15 160 0,25 40 5
2 2 16 165 0,26 50 6
3 2.5 17 170 0,27 60 7
4 3 18 165 0,28 45 3
5 3.5 19 160 0,29 35 9
6 3.0 20 155 0,30 65 10
7 2.5 21 150 0,20 42 6
8 2 22 155 0,21 43 7
9 1,5 23 170 0,22 45 8
10 3.0 24 160 0,23 48 9
11 2.5 25 170 0,31 47 5
12 2 26 160 0,24 49 6
13 1.5 27 155 0,26 59 7
14 2 28 150 0,28 60 10
15 2.5 29 155 0,22 54 9
16 _ AOKMMEHT MNORINUCAH 30 170 0,21 56 5
CepTudpkar: Ed)EﬂﬂﬂﬂSEQﬂ.BBEBE% E/BASD ]ﬂﬁﬂﬂﬂﬂfﬁ& 150 0123 58 6
Brnapengu: LUT%}-’KDBE TareAHa M%EEH,D,FIIDEHE l 9 l 70 0?27 57 10
19 3.5 18 140 0,22 52 8
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20 3.0 17 165 0,23 58 9
21 2.5 16 150 0,31 335 S
22 2 15 160 0,24 65 6
23 1,5 14 155 0,26 42 7
24 2 13 150 0,28 43 10
25 2.5 12 155 0,22 45 9
26 3 11 145 0,21 48 S
27 2.5 10 150 0,23 47 6
28 3 15 145 0,27 57 10
29 3.5 18 150 0,22 47 8
30 3.0 17 165 0,23 49 9
31 4 19 140 0,31 59 9
32 4,5 12 145 0,24 60 S
33 S 14 150 0,26 54 6
34 3,5 15 155 0,28 56 10
35 6 21 160 0,32 58 8
36 6.5 23 165 0,21 57 9
37 7 15 170 0,33 52 S
38 7.5 17 155 0,27 58 6
39 8 20 160 0,32 6() 7

Bnaneneu:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudmkar: 2C0000043E9ABBBO52205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3. Obujie mpedoeanHua K HANUCAHUIO UL O OPMIIEHILIO PAdontbl

OcHoeHble mped 06 aHUA K padome

[TpH BEIMOIMHEHHH H 0()OpMIeHHH KOHTPOIbHOH 1o 'OCTY Haj0o YUHTRIBATh OOIIHE TPe-
OOBaHH, KOTOPBIE IIPEABSBIIIIOTCS K padore:

— CTYJIeHT JOIDKEH IPHIE PXKHBATHCS 3aJaHHOH TeMaTHKIH,

— 3aIPEeIeHO0 MEHSTh TEMY CaMOCTOSITEIRFHO Oe3 o0pallleHI s K IIPEII0IaBaTeko,

— IIpH 0(pOPMIIEHHH PaOOTHI HYKHO YUHTHEIBaTh HOPMEI H I'OCTEI;

— KOHTPOJIbHAS BHITIOJIHSETCSA HA OCHOBAHHH HE MeHee CEMH HCTOYHHKOB, BRIOPaHHBIX aB-
TOPOM,

— padoTa JoIKHAa OBITh aBTOPCKOH, B HEH JONIKHBI COAEPKATHCSA COOCTBEHHBIE BEIBOJBI
CTYJIEHTA,

— TEKCT I{GHTPDHBHOﬁ IOIKEeH HMeTh 00beM He MeHee / JIHCTOB.

Odopmaenue no I OCTy mexkcma KOHMP 0L HOU

Korga padota BEIIIOJIHEHA, €€ HEOOXOMHMMO IIPHBECTH B COOTBETCTRYIOIIII BHI COrJIACHO
['OCTam:

— KOHTPOIBHYIO HaOuparoT B Word WiIH IPyroM TEKCTOBOM PeJaKTOPE C aHAJIOT HYHEIM
(PYHKIHOHAIOM,

— IIpH Habope Hy KHO HCIT0NIb30BaTh MIpHPT Times New Roman;

— HHTEPBAJI MEXKIY CTPOK — ITOIYTOPHBIH,

— pa3Mep mpHpTa — 14;

— TEKCT BEIPaBHHBAETCS I10 IIIHMPHHE;,

— B TEKCTE JENar0T KPacHBIE CTPOKH C OTCTYIIOM B 12,5 MM,

— HHJKHEE M BEPXHEE ITOJIS CTPAHHIIBL JOIKHBI HMETh OTCTVYIL B 20 MM,

— CIIEBa OTCTYII cocTaBirsaeT 30 MM, clipaBa — 15 MM,

— KOHTPOJIBbHAS BCETAa HYMEPYETCS € IIEPBOrO JIHCTA, HO HAa TUTYJIIBHOM JIHCTe HOMED HE
CTaBAT,

— HOMEP CTPaHHIILI B paboTe BCEr/la BRICTABIISIETCSA B BEPXHEM ITPaBOM VITIY,

— 3aTOIIOBKH paboThI O() OPMIISFOTCS KHPHBIM IIPH(TOM,

— B KOHIIE 3aI'0JIOBKOB TOYKA HE IPeyCMOTPEHA,

— 3d4I'0OJIOBKH HﬂﬁHpﬂIﬂTGH ITPOITHCHBIMII 6}*’KBE1MII;

_ﬂmﬁ%EHH B pﬂﬁGTE IIOTIJKHEBI OBITH ITPOHYMCPOBAHEI ﬂpﬂﬁCI{[IMII I.[H(bpﬂluﬂ[;

Ceptudmkar: 2C0000043ESABBB952205E7TBAS00060000043E
Bnageney Ieaay 3 BARTL 243/06H0B PasSMCIITAOTCA ITOCCPEAHHE CTPOKH, ITOJAPa3ACiibl — C JICBOI'O KPasi,

— paboTa pacrieyarslBacTCs B IIPHHTEPe Ha mmcTax A4,
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— TCKCT JOJIKECH PacCIIONaraTbCAd TOIIBKO Ha OJTHOH CTOPOHE JIHCTA.

Paboma umeem maxyw cmpykmypy:

1. TUTYIIBHBIH JIHCT,

2. OrmnaBlieHHe H BBEIEHHE,

3. OCHOBHOH TEKCT M pacyeT KOHTPOILHOM,

4, 3aKIFOYHTEIIbHAS YacTh PadoTHI,

5. IlepeyeHp UCITOIB30BAHHOH JIMTEPATYPHI H HCTOUHHKORB,

6. JloTOMHeEHHS H IIPHIOKEHHS.

Ecmi B paboTte ecTh IPHIIOKEHHS, O HUX HaJ0 YIIOMHHATEH B OrJIABIICHHH.

CCBUIKH HYMepPYIOTCS apaOCKHMH IIH(PpaMH, IIPH 3TOM YUYHTBHIBAIOT CTPYKTYPY PaOOTHI

(pa3aernl H IToApa3elbl).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4. Pexomernoauuu no é6inojaHeH0 300 aHliA

VKazanue K peuteruro 3aoauu Nel

1. M300pa3umM cXeMaTHYHO COITHEYHYIO AIIEKTPOCTAHIIHIO OallleHHOro THIIa (pHc. 1).

Po 1
5
4
2 e
3 'hI{ Pk
3 6
I
s P
D,

PucyHok 1 — CxXema COITHEYHOH 3JIEKTPOCTAHIHH OallleHHOI O THIIA:
1 — conHeuHas OaIHg, 2 — MPHEMHHK, 3 — FeIIHOCTAaThI, 4 — IapoBas TypOHHA, 5 — BIeK-

TpOreHepaTop; 6 — KOHJAEHCATOp, 7 — HAcoC

2. ITocTponm mpoliecc pacHmMpeHHs ITapa B TypOHHE B h — s quarpanmme (prc. 2)

Ki

Pucynoxk 2. [Ipornecc pacimpeHns Iapa B TypOHHe B JHarpaMMe: h —s

(0 — kt — TeopeTHYe CKHII ITpoLecc, 0 =K — AEHCTBHTEIIbHBIH,

3. ES%%HHSWEE (pacrojiaraeMeli) TETIONEPENaj TYPOHHBL

SNEKTPOHHOW NOANWUCHIO
Ceptudukar E'Z:i'iL':J'iL':L':L-li:'E"IAE;-?EEEJGEEEI:?E.7E-.&.:?I:'I:'I:'i11:'1:'1:'1:'5:"-:.*'-EH(} — h{] — hkt: I{/I:[H{IKFJ

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

- = - O YT e 4 (=] ] -]
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rae hy —>3HTaIBIT ITapa Ha BX0Ie B TYPOHHY —Touka 0 (pHc. 2). OmnpenenseTcs H3 TaOIIHI]
CBOFICTB BOJIBI H BOASIHOIO I1apa IO Py H L.

h;; — SHTAIBIIHMA ITapa Ha BBIXOJE H3 TYPOHHBI B TEOPETHYECKOM IIpoIlecce — TOYKa -.
OrnpefenseTcsa 13 TaOIHI[ CBOICTB BOABI H BOASHOTO ITapa IT0 pi U so (T.K. mmporiecc 0- xf IIPOHCXO-
JIUT IIPH S=const).

4. JIeNCTBHTENLHBIH TEIIOIEPEITa] TYPOHHEI:

Hi=Ho*1noi , K] IK/KT.

The 7oi — OTHOCHUTENBHBIN K11/ TYPOHHEI, H3BECTEH 110 3aJaHHUIO.

5. DHTANBIMA ITapa Ha BEIXOJE U3 TYPOHHEI B JIEHCTBHUTEILHOM IIPOIECCE:

hi=ho— Hi, K] K/KT.

6. 110 maBieHHIO pix M3 TAOJHMI[] CBOMCTB BOABI H BOASHOIO ITapa HaXOAHM 3HAUEHHE SHTAIIb-
ITHH KOH/IeHcaTa hy,.

7. Pacxopn mapa Ha TypOHHY OIPEIEISeTCS H3 OCHOBHOI'O SHEPreTHYECKOrO YPaBHEHH

TYPOHHEL:

_ 1000 =N, &r
C Hpxmyems
8. Pacxon Tera Ha TypOOYCTaHOBKY:

QT}F — Dﬂ(hﬂ - h;i)’ I{BT.

Dy

9. YelnpHbIEe IIOTEPH TCIlNIa C ITOBCPXHOCTH ITPHEMHITKA COIIHEYHOH SHEPIHH 34 CHUET H3-

JIVHCHH A

T, 5
= s ()

TIE Co=35,67 Bt/M? K* — cTernens H3mydeHs aGCOMOTHOr O YEPHOro Tena (TocTosHHast Cre-
(paHa — bompipaHa).
3 yCIIOBHS H3BECTHO, UTO:
Oxone = 0,5 * Qyan.
AGnor = Quen + Gxone = 1,5 * Quan
10. ITomHas BelYHHA TeIJIOBBIX IIOTEPh IIPHEMHHKA OIpeelsIeTcs o (popMye:
AQnor = AGror * Fup

rie an — IUTOIAdb ITIOBEPXHOCTH IIPHEMHHKA. 3a/1aeMCs 3TOH BEITHYHHOH B JHana3oHe 1/7

11. KonmyecTBo Telna, IMoIyYeHHOe IIPHEMHHKOM OT COJHIlA Yepe3 TelIHOCTaThI, OIIpeie-
ONNMWCAH
JIACTCA %Wﬂmnncbm

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa an — QT}F + ﬂQﬂﬂTJ

12. ITnomaas IMoBepXHOCTH ITPHEMHHKA
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' QHF’
Fl'[p — E JME

np
rae Ep, — MaKcHMaibHas SHepreTHYecKas OCBEIEHHOCTD IIPHEMHHKA, H3BECTHA I10 3a/ia-
15051{0]
13. IlorpenmHocTs BEIYHCIIEHHIT:
r;p — K I

£ = Pl+100 < 1%
Eap

Ecm PACXOXKIACHHE MEHKIAY BﬂﬂﬂHHﬂﬁ H HGH}"{EI{HGﬁ Be IHYHH OH TOIOIAAH HaXOOHTCA B
JOITYCTHMBIX IIPCACIIaX, TO PACHCET CHHTACM 3dKOHYCHHBIM. Ecin HCT, TO BO3BpAIllld€MCA K II. 11 .
IPHHSAB Fryy = Fyp,.

14. KommuecTtBO TCIlJIA, ITOIIYHACEMOC TIPHEMHIIKOM OT COJIHIlA HCPE3 I'SJIMOCTAThI, MOMKHO
PacCYHTaTh 110 (POPMYIIE:

an = E,*n* L+ RDTI] * Aporn

TGI‘,I[&:, KOITHYCCTBO I'SJIHOCTATOB.:

an

- E’I‘ * F;" * RDTP * AHDI‘J’I.

n

15. MOIIHOCTh COJMHEYHOH 3IEKTPOCTAHIMH B ciiy4yae, eclii BMecTto IITY IpHMeHHTH

KPCMHIICBEBIC (bGT O3JIEMECHTBDBI, 3dHHMAIOIIHE TV KC IUIOaAb, UHTO H 3€PKadJld I'CIIHOCTATOB.

NE:ET*H*FT*%E.

VKkazanue K pevteHuro 3aoauu N2

1. M300pa3um cxXeMy CHCTEMEBI COTHEYHOTI'O TeIUIOCHA0KeHH I 31aHH A (pHC. 3).

IIpueMHUK Gy 1) G cn
COIHEYHOH 2\
YHEPTHUU

\/
7\
dlcls
AKKYMVISITOP (>
Cucrema
TCILUIOCHAOKCHHUS
bak 3amaca
NOKYMEHT NndanvcaH BO/bl
SNEKTPOHHOW rjoanuvckio
C bukat: 2C0000043E9ABBB952205E7TBAS00060000043E
Snanenew: Websy PCYHOK 3 <IIprrHiImanbHasd cXeMa CHCTeMbl COJIHEYHOI'O TEIIIIOCHA0KeHHS 30aHHs
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2. CyTouHOe noTpebIeHHe Tella CHCTeMOH TeINIOCHA0KeHH OITpeelIIeTcs IT0 (PopMYyTIe:
Qcyr = 20 * 3600 * Qp o, %,
rae 24 — KOnMH4eCTBO YacoB B CYTKaX,
3600 — yHCIIO CEKYH/I B Yace,
QC_W — MOII[HOCTh CHCTEMBI TEIUIOCHAOKEHHS PacCMaTPHBAEMOI0 3IaHHS.
3. Teru1o, BOCIIpHHHUMAEMOE IIPHEMHHKOM COIIHEYHOH 3HEPIHH B TEYEHHH IIEPHOJLA OCBE-
IEHHOCTH, PaCCYHTBIBAETCS IO (POPMYIIE:
an =E + Nap * F * 7oy + 3600, 1,
rae E — oOny4yeHHOCTh IIPHEMHHKA,
Nup — KO3 (HITHEHT HCIIOIb30BAaHHS COITHEYHOH SHEPTHH ITPHE MHHKOM,
F —rmmomaas moBepXHOCTH IIPHEMHHKA,
T oy — [IEPHOL OCBEIIEHI S IIPHEMHIKA COIHIIEM B TEUEHIH CYTOK.

4. Torma YPaBHCHIIC TCILIIOBOI'O OarraHca ITPHEMHHKA COITHEYHOH JHEPTHH MOYKHO 34IIHCATh

B BHJIE:
Qcyr = Qnp
HITH
24 % Qpeg = E *Npp * F * Toey

5. U3 storo YPaBHCHHA MOM¥HO OIIPCACIIMTE IUIOHIaAb ITIOBEPXHOCTH INNIACTHHYATOI'O ITPH-

eMHHKA COITHEUYHOH JHEPI'HH ITPOTOYHOI'O THIIA F:

F = 24 QT.CH M2

E * Mp * Tocn

6. Pacxox BojpI Yepes MpHEMHHK COITHEYHOH SHEPTHH OIpelelsIeTcs 10 (PopMyTIe:
o Qcyr 244 Qy,
’ Cp * (tBE _ tBl) *Tocu * 3600 Cp * (tBE _ t131) *Tou

K/lxK
rae ¢, = 4,19 — * K — TEemI0eMKOCTh BOJEL,
KT

,Kr/c,

g, g1 — HAUAJIbHAS H KOHEeYHA I TeMIlepaTypa padodero Tena (BOJbI) COOTBETCTBEHHO.

7. Pacxona BOIBI B dKKYMYIIATOP TEIIIOBOH JHEPITHH HAKOITHTCJIBHOI'O THIIA PACCHHTBIBA-

eTcs o (POpMYyIIE:

Qr.cu

G — ,Kr/c.
T Ep * (tBE _ tBl) f

8. Pacxoxm BOIBI B dKKYMYIIATOP TEIIIOBOH JHEPIHH HAKOITHTCJIBHOI'O THIIA PACCHHTBIBA-

eTcs 1o d“ﬂBME?% NOOMNWCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E GEIKK -+ GB - GT_.:H: HT/C.
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

9. EMKOCTB aKKyMYyJIITOpa MOXHO OIPEIEIIHTh 110 (DOPMYIIE:
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GHRI{ * TDEH *

V =

rae p — 1000 Kr/M° — ITIOTHOCTD BOJIBI.
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VKkazanue K peuteHuro 3adauu Ne3

M300pa3uTh NPpHHIMITHAIBPHYIO CXEMY I'e OTepMaJIbHOH CTaHIMH OHHApHOr O THIIA (PHC. J).

OT 3~IT
hy Dy
NnT
3
a ~®
5
[_
2
Prg ! E
I'B I'B hTB NG 5 IEE+AIB
GrB "
BbIX. e
hm ' ;
¢BBIX.D XB
N: I'B
:I ot, :I
Aty D{" )
XT
7 g
N}ET
9
Ly + A

BBIX.H :
fre e lxs

O

PucyHOK 5 — I IpHHIMITHAIbHAS CXeMa TeoTepMallbHONH CTaHIMH OHHAPHOIO THIIAa

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceprudukar; 2C0000043ESABBBO52205E7TBAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3. Ilnan-2pagpux eévinonHeHUa 300 AHUA

Pabora Hajg KOHTPOJIFHOH padOoTOH MOKET OBITE ITPEICTABIIEHA B BHIE BBITIOIIHEHHS CIIe-

ITYIOIIHX 3TarloB:

Ne
HarmmveHoBaHie sTarna CPOKH BBITIOITHEHH S
IUTI
Ounas ¢popma odyUeHHs
Ha nepeom
1. [ lomyueHHs 3a1aHHs
ITPaKTHYECKOM 3aH SITHI
Ha nepsom
2. [lepBIYIHAas KOHCYIIBTAIM C ITPEIIOAABATEIIEM
ITPaKTHYECKOM 3aHSTHI
3. Pabora ¢ HH(pOpMAaIH OHHBEIMH HCTOYHHKAMH B TeyeHHH ceMecTpa
1. Harmrncanmne KOHTPOIIBHOH pabOTEI B TeyeHHH ceMecTpa
3. IIpemocTaBieHHe KOHTPOJIBHOH paboThI Ha Kadeapy B TeyeHHH cemecTpa
Ha 1mmocnegHem
6. 3anmra KOHTPOILHOH paboThI
IPAKTHYE CKOM 3aHSATHU
3aounan opma odyueHns
| Ha nepBoM
1. [ lomyueHHs 3a1aHHs
ITPAKTHYECKOM 3aHSITHI
Ha nepsom
2. [ lepBHYHAas KOHCYIIBTAIM C IIPEITOAABATEIIEM
ITPaKTHYECKOM 3aHSTHI
3. Pabora ¢ mH}OpMAaIFOHHBIMH HCTOYHHKAMH B TeueHHH ceccHu
1. Harmrncanmne KOHTPOIIBHOH pabOTEI B TeueHHH ceccHH
5. ITpemocTaBaeHHe KOHTPOJIBHOH paboThI Ha Kadeapy B TeyeHHH ceccHu
_ Ha nocnexgxeM
6. 3anmra KOHTPOILHOH paboThI
IPAKTHYE CKOM 3aHATHU

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

74




6. Kpumepuu oueHueéanua pavomst

B Ie/sIX ITOBBIIIEHH S KaUueCTBa BHITOITHSIEMBIX KOHTPOJIbHBIX pﬂﬁGT IIPECITIOAAaBATCJIb PYKO-
BOJACTBYCTCA CIICAYIOHNIHMII KPHTCPIAMIL OLICHHBAHIA IHICEMCHHDBIX pﬂﬁﬂT CTYICHTOB.

Ouenka «3aumero (OmJanuHo)» 6blCMAGIACMCA, ECTUL CIY0 EHM:

— IIpeICTaBHII pacyeTHO-IpapHUecKyi0 paboTy B YCTAHOBIEHHBII CPOK H O()OPMIIT €€ B
CTPOrOM COOTBETCTBHH C H3JI0KeHHBIMH TpeOOBaHIIMI,

— HCITOJIL30BaJI PeKOMEHJOBAaHHYIO H JOITOTHHTENFHYIO YYeOHYIO H CTPaHOBE TUECKYIO JTH-
TEPATYpPYy,

— ITPH BBIIOITHEHHH YIIpasKHEHHH ITOKa3ajl BRICOKHI YPOBEHD 3HAHHS JIEKCHKO-TPaMMaTH-
YeCKOI'0 H CTPaHOBeJYECKOr0 MaTepHaja I10 3aJaHHOH TeMaTHKe, IIPOSBHI TBOPYECKHI ITOIX0I
IIPH OTBETE Ha BOIIPOCHI, YMEHHE IMTyOOKO aHaJIH3HPOBATh IIPOOIEMY H JelIaTh 0000IAOIHE BhI-
BOJIBI,

— BBITIOJIHHII pa00Ty I'PaMOTHO ¢ TOYKH 3PEeHHS ITOCTaBIEHHOH 3aJlayH, T.e. 0e3 OIMOOK H
HeJ04YeTOB HIIH JIOITYCTHII He Oollee OIHOTO HeJOUEeTa.

OueHKa «3aumeHo (Xopouio))» 6b1CIMACIIAEMCA, eC/lL CHLY0eHMN:

— MPeICTaBII pacyeTHO-rpadpHiecKyl0 pad0oTy B YCTaHOBJIEHHBIH CPOK H O(pOPMIII €€ B
COOTBETCTBHH C H3TOXKEHHBEIMH TPeOOBaHISIMI,

— HCITOIIB30BaJl PEKOMEHIOBAHHYIO H JOIIOIHUTEILHYIO JIHTEPATYPY,

— IIPH BBIITOITHEHHH YITPaKHEHII TT0Ka3all XOPOIIMH YPOBEHb 3HAHNS JIEKCHKO-IPaMMaTH-
YeCKOI'o H CTPaHOBeQYECKOI0 MaTepHala I10 3aJJaHHOH TeMaTHKe, IIPaKTHYeCKH IIPaBHIILHO cop-
MYIIHPOBAJI OTBETHI Ha ITOCTaBJIEHHBIE BOITPOCHL, IIPeACTaBIII 00IIee 3HAHIE HH(pOPMAIHH ITO ITPOo-
OrleMe;

— BBITONHIWI PadoTy IOIHOCTBRIO, HO JOIYCTHII B HeH: a) He Oolee OXHOH HerpyOoOiH
OMMHMOKH H OJHOI0 HejoueTa O) I He Oojiee ABYX HELOYETOB.

OueHKA «3aUmeHo @ﬂﬂﬁﬂﬂlﬂﬁ ﬂﬂIHHEJIbHﬂ) » eslcmasjizemci, ecjii CHI_]J-‘)EHIH.'

— IIpeJICTaBII paboTy B YCTAHOBIIEHHBIH CPOK, ITPH O()OPMIIEHHH paboThl JOITYCTHII He-
3HAUYHTEILHEIE OTKIIOHEHHS OT H3T0KEeHHBIX TPe OOBaHHIA;

— ITOKa3aJI IOCTaTOYHbIE 3HAHHS IT0 OCHOBHBIM TEMaM KOHTPOJIbHOH paOOTHI,

— HCITOIIB30BAJI PEKOMEHOBAaHHYIO JIHTEPATYPY,

— BBITIOIIHIII He MeHee ITOIOBHHEI pa0oThl WIH JOITYCTHII B Hel a) He 0ollee IBYX I'PyOBIX

onmoOOoK, O) HITH He 0oJlee OXHOH Ipy0oH OIMMOKH H OJHOI'O HeJIoueTa, B) HIIH He 0ojlee IBYX-TpeX

Herpyﬁbgﬁ%ﬁ%ﬁjﬁﬁ%ﬁ%@mmﬁ HeTpyOOoil OIMMOKH H TPeX HeJOYETOR, JI) HIH IIPH OTCYTCTBHH

Ceptudomkar: 2C000004 SEEABBEQEEEDEETBAH&D 000004 3E

BanenIIIHQOK, HQ FIRH, HATHEHI,

HEOOYCTOB.
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OueHKa «He3aumeHo ( HE_]JﬂﬂﬁJIEIHE opHnejibH ﬂ) » 6bICIA6JIAEMCA.

— KOI'Jla YFCIIO OIIHOOK H HEJOYETORB IIPCBOCXOAHT HOPMY, IIPH KﬂTﬂpGﬁ MOJKET OBITh BEI-

CTABJICHA OILICHKA «3a4YTCHO (}",I[GEHETEOPHTEJ]LHG)}} HIIH €CJIOT ITPABHJIbHO BBIOIOJIHEHO MCEHEC I10-

JIOBHHEBI pﬂﬁ OTHI,

— €CJIH CTYACHT HE ITPHCTVIIAII K BBIITOJIHE HHIO pﬂﬁ(}T bI HIIH ITPABIUIBHO BBIIIOJIHIII HE 0o-

nee 10 IIpOIEHTOR BCEX 3aTaHIH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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7. 1lopa0 ok 3auiumol pao omol

HarmmcanHas cTyleHTOM KOHTPOJIbHAS padoTa caeTcsa Ha KadeApy B CPOK IS PElleH3H-
poBaHHA. CTYJEHT 3alllHINaeT pacyeTHO-rpa(pHIecKyo paboTy A0 SK3aMeHa (3aueTa) Iepe Impe-
nofaBareneM. bes 3amurel PI'P cTyzeHT K 53K3aMeHY (3a4eTy) He JOITyCKaeTCSL.

Palora He JommycKaeTC s K 3all[iTe, €CIIH OHAa He HOCHT CaMOCTOSTEILHOIO XapaKTepa, CITH-
CaHa U3 JIMTEPATYPHBIX HCTOYHHKOB HIIM V IPYIHX aBTOPOB, €CIIH OCHOBHEIE BOITPOCHEI HE pac-
KPBITHI, H3JIOKEHBI CXEMAaTHYHO, (pparMeHTapHO, B TEKCTE COAep KaTCs OIMHOKH, HaYYHBIH alllla-
par o)OopMIIEH HEIPaBHIbHO, TEKCT HaIlHCaH HeOpeKHO.

B Xoze 3aliThl KOHTPOIBHON paboTHI 3aj1aua CTYAeHTa — IT0Ka3aTh YITTyOJIeHHOe TIOHH-
MaHHE BOIIPOCOB KOHKPETHOH TEMBI, XOPOIIEe BIIafcHIE MATEPHAIIOM IT0 TEME.

3ammra pacyeTHO-TpaHYECKOH paOOTEl MOXET ITPOXOAHTh B PA3IHYHEIX (pOpMax IIO
YCMOTPEHHIO TIPENOAAaBaTEN S

— B (popMe HHANBHAYAIBLHOR Oecebl CTYAeHTa C PYKOBOIHTEIEM II0 OCHOBHBIM ITOJIOKE-
HHSM paloTHI;

— B (popMe HHINBHIYAJIbHOH 3aI[HThI B IIPHCYTCTBHH BCEH I'PYIIILI CTYIEHTOB;

— B (pOopMe TPYIIIOBOIT 3aIIIHTHI — OJJHOBPEMEHHOH 3aIIUTHl KOHTPOIBHOH pa0OTHI ITO OJ-
HOMY HaITpaBJICHHIO. B 3TOM ciry4yae KaKIbIH CIEIHT 3a XOIOM PacCyKIACHIH TOBaPHIIEH, JOITO]I-
HSET, YTOUHSIET HX, YTO, HECOMHEHHO, YCHIIMBAET PadoTy MBICIIH H CITOCOOCTBYET Pa3sBHTHIO 3KO-
HOMMHYECKOI'O MBIIITIEHHS.

JIro6ast (popMa 3anuThel KOHTPOJILHOH paOOTHl YUHT OTCTaHBaTh CBOIO TOYKY 3peHH S, yOe-

THUTEIIFHO apryMeHTHPOBATh €€, YTO CITOCOOCTBYET IepepacTaHHIO 3HAHHI B YOeKIeHHS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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8. Yueorno-memoouueckoe u unghopmauuoHHoe obecneuerie 0UCUUNIUHDL

8.1 Ilepeuernv 0CHO6HOIL U 0ONOJIHUMELHOU JIUMEPAMypPbl, HEODX00UMOIL 0J14 0Ccé0e-
HUA OUCUHNIUHbL

8.1.2 Ilepeuens 0CHOGHOU NIULmMEPaAmMypsl.

1. Cubuxus, M. IO. HeTpagHIOHHEIE H BO3OOHOBISIEMBIE HCTOUHHKH SHEPIHH | yueb-HOe
rmocobue / M.IO. Cubnkun, 1O.]]. CHOukuH. - Mocksa ; beprmH : J{[upekr-Meana, 2014. - 229 c.
. HII., TaOI., cxeM. - buOmrorp. B kH. - ISBN 978-5-4475-2717-4 , To x&e [ O11eKTpOHHEIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book &i1d=257750

2. Yaano, C.H. Bo30oGHOBIISIeMble HCTOUYHHKH 3HeprHH | yueGHoe rmocobue / C.H. Y amnos.
- 3-e 371, iepepad. u gor. - HopocuOupcek : HI'TVY, 2014. - 459 c. : Tabm., rpad., wi. - (YuyeOHHKH
HI'TY). - bnonmorp. B xkH. - ISBN 978-5-7782-2467-4 ; To xe |OnekTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436031

8.1.3 Ilepeuens 00noIHUMEILHOIL JIUMEPAMYPLL.

1. HeTpaauImoHHBIE H BO30OHOBIISIEMble HCTOYHHKH SHEPTHH | OIIeKTpOHHBIH pecypce]
yueOHoe 1mocobue / cocT. M. HO. UyeHKOBa. — DOJIeKTPOH. TeKCTOBBIE JaHHBIe. — CTaBPOIIONb :
CeBepo-KaBkazckHii pefepalbHbIH YHHBEPCHTET, 2015, — 148 ¢. — 2227-8397. — PexumM J0-
cryta: http://www.iprbookshop.ru/63104.html

8.2 Ilepeuens yuedoHO-MemoOUUECKOZ0 ODecneueHU CaMOCmOAMeEIbHOU padomel 00y-
yarouwuxca no OucyUUnuHe

1. MeTtoandeckie yKa3aHH 110 BBRIITOITHEHHIO JTa00opaTOPHBIX padoT 1o AHCIHIUIHHE «He-
TPaJHIMOHHBIE H BO300OHOBIISIEMBIE HCTOUYHHKH SHEPIHID .

2. MetoauuecKkHe yKa3aHHA I10 BEITIOJIHEHHIO KOHTPOJIbHOH padoTEI 1o JHCIHIIIHHE «He-
TPaJHIMOHHBIE H BO30OHOBIISIEMBIE HCTOUHHKH SHEPTHID .

3. MetoguuecKkne yKaszaHHS 110 OpraHH3allHH H ITPOBEAEHHIO CAMOCTOSTEILHOH PadOThI

ITO JHCITHITIITHE {{HETpaﬂIIL[IIGI-H-ILIE H BO300OHOBIISIEMEBIE HCTOUHHKH JHEPITHID).

8.3 Ilepeuens pecypcoe UHDOPMAUILOHHO- M EIEKOMMYHUKAUUOHHOU cemu Humeprem,
Heo0Xo00UMBIX 019 0C60€HUA OUCUUNIUHDL

L. http://www.biblioclub.ru -ObC "YHuBepcureTckas OnbimoTeka OHIanH"

24 ﬂﬂ%@%@ﬁfﬁé@kshup,mﬁ - DIeKTPpOHHO- OHOmoreyHasd cucTeMa IPRbooks

Ceptmvdmkar: 2C0000( 14 3ESABBBO952205E/BAS00060000043E

Bnaneney H.-E'-:::.-rcrn:,_: TaTefHa AnekcaHnpoeHa
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MWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IE-
HHUE BEICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUWU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((promian) CKOY

MeTtoanuyeckne yKa3aHHUs

110 OPTaHH3aAIL[HH H IIPOBEIEHHIO CAMOCTOSTEIBHOH Pab0TEI
o jquciprmHe « HETPAJIMIIMMOHHEIE 1 BO3OBHOBIJIAEMBIE HCTOYHKMKK SHEP-
['HUW»

JULS CTYAEHTOB HaIIpaBIeHH I ITOATOTOBKH 13.03.02 DnekTposHepreTHKa H 3JIeKTPOTEXHIKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ComepKaHHe

BeeneHie
1 OO0I1mas XapaKTepHCTHKA CaMOCTOSATEIIFHOH Pab0TEl O0YYAIOIIEr OC ITPH H3YUe-

HHH JHCIHIIITHHBI HHETpﬂ,I[I]l[HGI—H—[BIE H BO300HOBIISIEMbIE HCTOUYHHKH SHEPIHIL»

2 [ImaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH paOOTHI
3 KOHTPOIBHBIE TOUKH M BHIBI OTYETHOCTH 110 HIM
4 MeToauuecKne peKOMEeH AN 10 H3YYEHHIO TEOPETHUYECKOTO
MaTepHala
5 MeTtomyecKHe YKa3aHH 110 IIOATOTOBKE K KOHTPOJILHOH palore
6 Y4yeOHO-MeTOAHYECKOEe H HH(POPMAIHOHHOE o0ecleYeHHe JHCIHIIIHHEI
AOKYMEHT MOANUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBeaeHune

CamocrosrenpHas padora — IntaHHpyeMas yueOHas, yue OHO-HCCIIe0BAaTEIb CKasL, HAyYHO-
HCCIeJoBaTeIbcKas paboTa CTYIeHTOB, BRIIIOIHAEMA s BO BHEAYIHTOPHOE (ayAHTOPHOE ) BPeMSI 11O
3aJlaHHI0 M IIPH MeTOJHYECKOM PYKOBOJCTBE IIPENOAABATEIIS, HO 0e3 ero HEMOoCPedCTBEHHOIO
y4acTHA (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YUYaCTHH ITPeIIofaBaTelIs, OCTaBIISIOIIEM BeYIIYEO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosgrelpHas padora CTYAEHTOB B BY 3¢ SBISeTCS BaKHBIM BHAOM YUeOHOH H Hayy-
HOH JesSTelIbHOCTH CTYJIEHTA.

Begyimas 1eins opraiusaiii H ocyiecTBiIeHHI CPC gomkHa COBIIAAATh C IeJIbIo 00yue-
HHS CTYJIEHTa — IIOAr OTOBKOH Oakamaspa ¢ BEICIIHM oOpazoBaHHeM. [Ipn oprammsamm CPC Bax-
HBIM H HeOOXOJHMBIM YCIIOBHEM CTAHOBSATCSI (POPMHPOBAHHE YMEHHI CaMOCTOSTEIILHOH PadOTEI
IULSI IIpHOOPETEHNS 3HAHHI, HABBIKOB M BO3MOKHOCTH OpraHH3allHH YueOHOH 1 HaYYHOH JAeSITeIb-
HOCTH.

[{enpr0 caMOCTOSTENLHOH PaboTHl CTYAEHTOB SBIISIETCS OBIIafleHHe (PyHIaMeHTaIbHBIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JeSITEIbHOCTH 10 TTPOQIIIO, OIBITOM
TBOPYECKOH, HCCIIeJOBaTEIbCKOH AEATENbHOCTH. CaMOCTOATeIbHAaA padoTa CTYAEHTOB CIIOC00-
CTBYET Pa3BHTHIO CaMOCTOATEIILHOCTH, OTBETCTBEHHOCTH H OPraHHM30BAHHOCTH, TBOPYECKOI'O

ITOJIX0/Ia K PEMIEHHIO ITPo0IeM y4eOHOr 0 H IMpOoQ)eCCHOHATIBHOIO VPOBHSL

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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O0nIan XapakTepHUCTHKA CAMOCTOATE/IbHOH PadoThl 00yYal0MIerocs NpPH H3YYeHHH

JHCHHILTHHBI «H CTPpaIHIHOHHLIC H B0300HOBJIieMbIe HCTOUHHKH IJHEPIHH»

CamocTosrenbHas padoTa - IlaHupyemas yueOHas, yueOHO-HCCIIeJoBaTeIbCKast, HAayYHO-
HCCIeIoBaTeIbcKas paboTa CTYIEHTOB, BRIIIOIHAEMA s BO BHEAYIHTOPHOE (ayHTOPHOE ) BPEMSI 11O
3aJlaHHIO M ITPH METOJHMYECKOM PYKOBOACTBE ITPElOmaBarellsl, HO 0e3 ero HeIoCPeICTBEHHOIO
y4acTHA (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYaCTHH ITPEIOJaBaTellsl, OCTABIISIOIIEM BEIYIIYEO
POIb 3a PadOTOH CTYIEHTOB).

CaMocTosrebHas padora CTYAEHTOB B BY 3¢ SBISeTCS BaXKHBIM BHIOM YUeOHOH H Hayy-
HOH JIESATEILHOCTH CTYAeHTa. CaMOoCTOoATeNIbHas padoTa CTYAEHTOB HI'PAET 3HAUHTEIBHYIO POIIb B
PEHTHHIOBOH TEXHOJIOTHH 00yueHHS. B CBs3H ¢ 3THM, 00yueHHe B BY 3e BKIIrOUaeT B ce0d JIBE,
ITPAKTHYECKH OJIIIHAKOBEIE IT0 OOBEMY M B3aHMOBIIHSHHIO YACTH — ITpollecca OOy4YeHHS H IIPO-
1iecca camMoo0yueHHs. [Toatomy CPC momxHa ctaTh 3¢ eKTHBHOH H IleNleHaIlpaBIeHHOH padoToH
CTYEHTAa.

K coBpeMeHHOMY CIIEI[HAIICTY OOIIECTBO MPeABABISIET JOCTATOYHO IIMTHPOKHI TIEPEUYEHD
TpeOOBaHHH, CpeJH KOTOPBIX HEMAJIOBAKHOE 3HAUEHHE HMEET HAIMYHE YV BBIITYCKHHUKOB OITpeJIe-
JIEHHBIX CITOCOOHOCTEH H YMEHH S CAMOCTOSTEIBHO JOOBIBaTh 3HAHHS H3 Pa3THYHBIX HCTOYHHKOB,
CHCTEMATH3HPOBATh IOIIYYEHHYIO HH()OPMALHIO, JaBaTh OLIEHKY KOHKPETHOM (DHHAHCOBOH CHTY-
arr. MOPMHPOBAHHE TAKOI'O0 YMEHHMS IIPOHUCXOAHUT B TEUEHHE BCETO IEPHOJA OOYUEHHS UEpE3
YUYACTHE CTYASHTOB B IPAKTHYECKHNX 3aHATHSIX, BBRIITOITHEHHE KOHTPOIBHEIX 3aJaHil H TECTOB,
HaITHCaHHE KYPCOBBIX H BEITYCKHBIX KBaTH(PHKAITHOHHBEIX padoT. [1pH s3TOM caMocToATeIIbHAS pa-
00Ta CTYAEHTOB HI'PacT PEIAIOIYIO POIb B XOA€ BCETO YUeOHOIO IpoIlecca.

Beayimas 1enp opraiHusaliii H ocyIecTBIeHHS CPC 1oKHa COBITaAaTh C IIEJBI0 00yUe-
HHUS CTYIEHTa — IIOATOTOBKOMH CIIEI[HaIHCTa M OaKalaBpa ¢ BRICIIIMM oOpa3oBaHHEM. | Ipu opraHu-
sanpH CPC Ba)KHBIM H HEOOXOAHMBIM YCIIOBHEM CTAaHOBSATCS (pOpMHpOBaHHE YMEHHS CaMOCTOSI-
TEIIBHOH PaloTHI 1S IMPHOOPETEHH S 3HAHHI, HABBEIKOB H BO3MOKHOCTH OpraHH3alHH Y4eOHOH H
HaYYHOH JeSTEIIbHOCTH.

DOpPMEI CaMOCTOSTEILHON PadOThI CTYIEHTOB pasHOOOpasHEl. B COOTBETCTBHH ¢ paboueH
ITPOrPaMMOH JIMCIUIUIMHBL IIPEYCMOTPEHBI CIEAYIOIIE BHABI CAMOCTOSTEIIFHOH PAOOTHI CTY-
JIEHTA

- CAMOCTOSTEIIFHOE H3YUEHHE JIHTePaTyPhI,

- CAaMOCTOATCIIPHOC PCIICHHE 3a/a™,

- HRIHHIRE ARV EGEBOTO TPOEKTa

Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E
Bnapeneuy; e LOAHOCHIQAMEABHOC0 U3YUEHUA Jimepamypbl — CaMOCTOATCIIBHOC OBJIAJACHHC 3HaA-

HHAMI, OIIBITOM HCCJIE,[[GE&TEJ]LGI{Oﬁ JNEATCIIEHOCTH.
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3a0 auamu caMOCTOSTEILHOI O H3YUEeHHS INTEPATYPHEI SBIISIOTCS:

° yrIyOlleHHE H pacIHpeHHe TEOPETHYE CKIX 3HAHHI,

° (popMIpOBaHHE YMEHHII HCIIONB30BaTh HOPMAaTHBHYIO, IIPAaBOBYIO, CITIPaBOYHYIO
JOKYMEHTALHIO H CIIELIHAJIBHYIO THTEPaTypy,

o Pa3BHTHE ITO3HABATEIBLHBIX CIIOCOOHOCTEH H AaKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuteHua 3a0ay - oBlaicHHe IPodeCcCHOHATbHEIMH YMeHH-
SIMH H HaBBIKaMH JeSITeTbHOCTH IT0 ITPOQIII0 Oy AYIIeH JeSTeIbHOCTH.

3ad auamu caMOCTOSITEIIbHOI O PEIIEHHS 3a1ay SBJLTFOTCAL:

o CHCTeMAaTH3al[HI M 3aKpeIUIeHHe ITOIYUEHHBIX TEOPETHYECKHX 3HAHMIT H IIPaKTH-
YeCKHX YMEHHH CTYIEHTOB,

o (pOpMHPOBaHHE CaMOCTOSTEIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHIIO H CaMOpeaIH3alHH,

° Pa3BHTHE HCCIIeJOBATEIbCKHX YMEHHI.

Ilenvro camocmoameibH020 6bINONIHEHUA PACUEeMHO-2paduiecKoil padomspl TI0 TUCIH-
TUIMHE SBISeTCS OBIaJieHHe (PyHAaMeHTaIbHBIMH 3HAHHSIMH, ITPO(eCCHOHAILHBIMH YMEHHIMH H
HaBBIKAMH JIeSITeIIFHOCTH ITO ITIPO(IIIIO, OITBITOM TBOPYECKOH, HCCIIeJOBATelb CKOH JeITelIbHOCTH.

3a0 auamu JaHHOTO BHIA CAMOCTOSATEILHON PadOTHI CTYIEHTA SBJISFOTCSL:

o CHCTeMaTH3al[HI M 3aKpeIUIeHHE ITOIVUEHHBIX TEOPETHYECKHX 3HAHHI H IIPaKTH-
YEeCKHX YMEHHH CTYIEHTOB,

° yIIIyOlleHHe H pacIlIHpeHHe TeOPeTHYSeCKHX 3HAHMI,

° (popMHpOBaHHE YMEHHH HCIIONb30BaTh HOPMAaTHBHYIO, IIPABOBYIO, CIIPaBOYHYIO
TOKYMEHTAIMIO H CIIEI[HATIBHYIO JIHTEPATYPY,

o Pa3BHTHE IT03HABATEILHBIX CITOCOOHOCTEN H aKTHBHOCTH CTYJEHTOB. TBOPYECKOH
HHHI[HATHBEL, CAMOCTOSTEIIEHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

o (pOpMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPINEHCTBOBAHHIO H CaMOpeaTH3alHH,

° Pa3BHTHE HCCIIeL0BATEIbCKHX YMEHHIT,

° HCIIONIBE30BaHIe MaTepHalla, COOPaHHOIO H ITOIYYEHHOI'O B XOJIe CaAMOCTOSTENb-
HBIX 3aHATHH Ha CeEMHHapax, Ha IPaKTHYeCKHX H JIa00paTOPHBIX 3aHATHSIX, ITPH HAITHCAHHH KY]P-

COBOH padOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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B pesymbTare OCBOSHHS AHCI[HIDIHHEL (POPMHPYIOTCS CIEIYIOMIHI IepeueHb IUIaHHpYye-

MBIX PC3VJIbTATOB Gﬁ}"‘IEHI[}I II0 JHCIHOIIIIHE, COOTHECEHHERIX C INIaHHPYCMBIMH PC3VJIbTAaTaMH

OCBOEHHS 00pa30BaTEILHOH IIPOIrPAMMBIL:

[ImaHupyeMble pe3yiIbTaThl
Kox, ¢popmynmupoBka komrie- | Kop, ¢opMympoBKa HHIHKA- OOYCHH 10 AHCIIHIVIIHE
TeHITTI ropa (MOZIYIIIO), XapaKTEPH3YIO-
IIHE 3TaIbl (POPMHPOBAHHSI
KOMIIETEHI[HIT, HHIHKATOPOB
3HaeT OOIIHE IIPEACTABICHH S
0 pecypcax, OCHOBHBIX TeX-
HOIIOTHSIX, COCTOSIHHH H IIEP-
CIIEKTHBAX Pa3BHTHS SHepre-
THYECKIX YCTaHOBOK, HC-
TIOJIB3YIOI[HX BO30OHOBIISIE-
MbIE HCTOUYHHKH SHEPTHH.

YMeeT BRIOHPATh THIIOBEIE
[IK-1 CrmocobeH y4acTBOBATh NJ1-2 mx-1 Beibupaer THITO- b
CXeMBI OOBEKTOB ITPOEKTHPO-
B IIPOEKTHPOBAHHH CHCTEM BBIE ITPOEKTHBIE PEIEHHS CH-
BaHH S C HETPAJUITHOHHBIMH
BIIEKTPOCHA0KEHHST CTEM 3JIEKTPOCHA0KEHH S
HCTOYHHKAMH SHEPTHH.

Brageer mpobineMaTHKOH
ITPHMEHEHHS HETPaJHI[HOH-
HBIX H BO30OHOBJISIEMBIX HC-
TOYHHKOB SHEPrHH ITPH BBI-
Oope MPOEKTHOI'O PEIeHH S
CHCTEM 3JIEKTPOCHAOKEHH I

OOBEKTOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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ILman-rpauk BbIIOJIHEHHA CAMOCTOAT €JIbHOH PadoThI

OO0BeM YacoOB, B TOM YHCIIE
Koxpl peanusye-
CpeacTBa H TEX- KoHTakTHadg
MBIX KOMIIETEH- By gesdrembHOCTH
- HOJIOTHH pabora ¢
I[HH, HHIHKa- CTYJIEHTOB CPC Bcero
OILIEHKH IIpeIoaBa-
Topa(oB)
TeJleM
OuHas popma 00yIeHH]
7 cEMECTp
CaMOCTOSITEIIbHOE
H3VUeHHe THUTepaTypel | CobecemoBanHue | 45,675 3,075 50,75
1o TeMaM Nel-18
[1K- 1 Hloxrotonia K Mek- | ¢o6ecenoparme | 2,43 0,27 2,7
IHSIM
A2 ITogroroBka K mado-
g CoGecenoBarie | 3,645 0,405 4,05
PATOPHBIM 3aHSTHSIM
BBITOMHEHIIE KOH- CobeceI0BaHIE 9 1 10
TPOIBLHOH PadOTHI
Hroro 3a 7 cemectp: | 60,75 6,75 67,5
Hroro: | 60,75 6,75 67,5
3aouHas (hopMa 00YUECHILT
8 CEMECT]P
CaMOCTOSTEeIbHOE
H3ydeHHe JIHTepaTypsl | Cobecegoranme | 80,235 8,915 89,15
Imo TeMaM Nel-18
[IK-1 I lonroToKa K 1Iek- Cobecengoranuie | (0,405 0,045 0.45
IHSIM
AA-2rme IIoaroTorka K nado-
A CobecemoBaHIE 0.81 0.09 0.9
PATOPHBIM 3aHSTHSIM
BBITOMHEHITE KOH- CobGeceoBaHIE 9 1 10
TPOILHOH PadOTHI
HToro 3a 8 cemectp: | 90,45 10,05 100,5
HUroro: | 90,45 10,05 100,5
IOKYMEHT MOAMWCAH

3NEKTPOHHOW NOANMCLIO

CepTudukar:
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KOHTPMBHBIE TOYTKH H BHIbI OTHECTHOCTH ITO HHM

No By nesarelIbHOCTH CTYAEHTOB Cpoku KomuyecTBO
TU/TI BBITTOJTHEHH OaJuIoB
7 cemecTp
I. [IpakTHueckoe 3aHITHE No 2 6 Helensd 25
2. [IpakTHueckoe 3aHgaTHE No 4 10 Heqenq 15
3. [IpakTHueckoe 3aHITHE No 6 16 Heqlenq 15
Hroro 3a 7 cemectp 55
HToro 55

MakcHMaIbHO BO3MOKHBIH 0aJUl 3a BECh TEKYIIHH KOHTPOIh MaKCHMAaIbHO BO3MOKHBIH

0aIl 3a BeCh TEKYIIHII KOHTPOIb YCTaHABIHBAaETCS PaBHBIM 55. TekyIlee KOHTPOJIbHOE MEePOITPH-

ATHC CHHTACTCA CAaHHBIM, CCIIM CTYACHT ITOIIYYHII 34 HEI'O HE MCHCC 60% ot YCTAHOBJICHHOI'O OJIA

3TOr0 KOHTPOJISI MAKCHMAJIbHOTO Oaiuia. PEHTHHIOBBIH Oalll, BEICTABIISIEMEBIH CTYAEHTY 34 TEKY-

e KOHTPOJIIbHOE MEPOITPHATHE,, CAdHHOC CTYACHTOM B YCTAHOBJICHHBIC I'I)El(bHI{DM KOHTPOJIbHBIX

MEPOIIPHSATHI CPOKH, OIIpeJeNseTcs CIeIYEOIIHM 00pa3oM:

YPOBEHS BBIITOJIHEHH I KOHTPOIIEHOI'O PeirtnHroBeIi 0amt (B % oT MaKCHMAaIbHOI'O
3aIaHI Oara 3a KOHTPOIbHOE 3aJ[aHIe)
OTIIMYHBIH 100
XOopoImi 30
Y IOBJIETBOPHT EJILHBIH 60
HeyaoBaeTBOPUTEIIBHBIN 0

OOyUYEHI.

JOKYMEHT MNMOANCcAH

3NEKTPOHHOW NOANMCLIO
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MeTtomueckne PEKOMER AN IT0 H3VUCHHIO TCOPETHYICCKOI'O MAaTECpHAJIA

CamocTtosrenbHas padoTa CTYAeHTa HAUHHACTCSI C BHHMATEIIFPHOIO O3HAKOMIIEHHS C CO-
IepKaHHeM yueOHOIro Kypca.

M3yuyeHHe KaXXJI0H TEMBI CIIeAyeT HAYHHAThL ¢ BHHUMATEIIFHOIO O3HAKOMIIEHHS ¢ HaOOpoOM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTa, ITIOKA3bIBAIOT, YTO OH JONKEH 3HATH ITO JAHHOH TEME.
Borpock! TeMBI KaK ObI HAKIIAABIBAIOTCS HA COOTBETCTBYIOIIYIO ITIaBY H30PaHHOI'O YYeOHHKA W
yueOHOro 1mocodus. B HTore JOMKHO OBITH SICHBIM, KaKHE BOITPOCHI TEMBI YUeOHOI'O Kypca H C
KaKOH ITTYOHHOH PACKPBITEL B KOHKPETHOM YueOHOM MaTepHale, a KaKkHe BOOOIIE OIYIIEHEL. Tpe-
OyeTcsa TBOPYECKOE OTHOIIIEHHE H K CaMOMY COAEP’KaHHIO JHCIHITIIHHEI.

Borpocel, COCTABISIIOIIIE €€ COAeprKaHHe, 00IIaaroT PasHOH CTEIIEHBIO BAXXKHOCTH. ECTh
BOITPOCKI, BEOTOIHSIOIIHE (DYHKIIHIO JIOTHYECKOH CBSI3KH COJeP:KaHHSI TEMBI H BCEI'0 Kypca, HMe-
FOTCS BOITPOCKI OIMMHCATEIIEHOIO HIIH Pa3bsACHUTEIIFHOIO XapaKTepa, a TaKKe HCTOPHYECKOT O HKC-
Kypca B 001acTh H3y4aeMOH JHCI{HMIUIHHEL. Bce 3TH BOIIPOCHI HE COCTABIISIOT CYTH ITOHA-THIHOTO,
KOHIIEIITYaIIbHOI'O COJAEPKaHNA TEMBI, HO HEOOXOMNMEL 1 IEIOCTHOT'O BOCITPHATI H3YYaeMBIX
ITPOOIIEM.

HM3y4yaeMast JUCIIIIIMHA HMEET CBOH KaTeropHaIbHO-ITOHITHIHEIN armiapar. HayuHsie 11o-
HSTHSI — 3TO Ta 0asza, Ha KOTOPOH CTPOMTCS Kaxkaas HaykKa. [IOHSTHS — VY3JI0BBEIE, OITOPHBIE
ITYHKTHl KaK HaYYHOI'O, TaK M YYeOHOI'O ITO3HAHMS, JIOTHYECKHE CTYIIEHH JBHKEHHSA B yuede OT
ITPOCTOrO K CIIOKHOMY, OT SBJIEHHS K CVIIIHOCTH. be3 ICHOTO ITOHMMaHHS ITOHATHH yueba KpalHe
3aTPYIHSETCS, a COJIEPKaHHe ITPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PacIl/IbIBYaThIM.

CTYIEHT IOIKEH IIOHHMMATh, YTO CAMOCTOSTEIIBHOE OBNIAJACHHE 3HAHISIMH SBIIICTCS ITIaB-
HBIM, OITPEAEIIIIOIINM. BEICIIIas IKOIIa CO3MAET IJI 3TOI'0 HEOOXOIHUMBIE YCIIOBHS, IIOMOTIaeT Oy-
IYIIEeMY BBICOKOKBAIH(PHIITHPOBAHHOMY CITEIHAIMCTY OBIIAJIETh TEXHOJIOTHEH CaMOCTOSTEIBHOIO
ITPOM3BOJICTRBA 3HAHIIL.

B camocTosrenpsHOH padoTe CTYAeHTaM IIPHXOANUTCSA HCIIOIbB30BATh JIHTEPATYPY Pas3imiiy-
HBIX BHI0B: IIEPBOHCTOYHHKH, MOHOI'Pa(pHH, HayYHbIe COOPHHKH, XpeCTOMAaTHH, Y4eOHHKH, y4eO-
HBIE IT0COOHS, KYPHAIHL U Ip. M3yueHHe Kypca IpeAIoaaracT 3HaKOMCTBO CTYAEHTOR ¢ OOIBIIIM
00BEMOM HAYVYHOH M YUEOHOH JIMTEPATYPRI, YTO, B CBOIO OUYEPEAb, ITOPOKIAAET HEOOXOMHMOCTE
BRIPAOOTKH YV HUX PAIlHOHAIbHO-KPHTHYECKOTO ITOAX0Ja K H3YYaeMBbIM HCTOUHHKAM.

Y100k HE «YTOHYTE» B OTPOMHOM 00BEME PEKOMEHIOBAHHBIX MY IS H3YUEHHS HCTOY-
HHKOB, CTYJIEHT, TIPEXJIE BCETO, JOIKEH HAYUHUTELCS IPABHIIbPHO HX YHTATh. |IpaBHIIbHOE UTEHHE

PEKOMEHZHERARHREN Ho O REHKOB ITpeIIionaraeT clie[0BaHHe HeCKOMBKHM HeCTIOKHBIM, HO BEChMa
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
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[IpemBapHTEeIbHEII ITPOCMOTP KHHTH BKIIIOYAET O3HAKOMIIEHHE C THTYIIBHBIM JTHCTOM
KHHTH, aHHOTAIMEH, IIPeAHCIOBHEM, OrjIaBlIeHHeM. [IpH 03HAaKOMIIEHHH € OITIaBIIeHHEM HEOOXO0-
JIHMO BBIAEINTE pa3flellbl, IIIaBHL, Maparpadpl, IIpeJcTaRILIIONIHE U1 BaC HHTEpec, OEITI0 HX ITPO-
CMOTPeTh, HalHTH MecTa, OTHOcSImHecsS K TeMe (al3alfbl, CTpaHHIBI, IMaparpadsl), H IT03HAKO-
MHTBCS ¢ HUMH B OOII[HX YepTax.

HayuHbIe H3MaHHSI COIIPOBOKIAIOTCS Pa3IIMUHBIMH BCIIOMOraTEIbHBIMH MaTepHaIaMH —
Hay4HBIM aIliapaToM, II0O3TOMY BaKHO 3HATh, H3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTOMT, KAKOBEI
ero () YHKIIHH.

3HAKOMCTBO C KHHI'OH IIYYIIle BCEIO HAUHHATh ¢ H3YUYEHH I aHHOTAIHH — KPaTKOH Xapak-
TEPHUCTHKH KHHIH, PAcKpHIBAIOIIEH €& COAep KaHHe, HASHHYIO, TeMaTHYeCKYIO H KaHPOBYIO
HaIIPaBIIEHHOCTh, CBeJeHHS 00 aBTOpe, Ha3HAUYEHHE H APYTHe O0COOEHHOCTH. AHHOTAIHS ITIOMO-
raeT COCTABHTh ITPEABAPHTEIIbBHOE MHEHHE O KHHTE.

['ryGKe TTOHSTH colep KaHNe KHIUTH ITO3BOIISIEIOT BCTYIHTENbHAS CTAaThs, B KOTOPOH JaeTcs
OIlEHKa COJiep KaHHS KHHTH, 3aTparHBaeMOH B HeH ITpoOjJeMaTHKH, COAEPKHTCSI HH(POPMAIHS O
KH3HeHHOH H TBOPYECKOH OHOrpa()HH aBTOpPa, BEICKA3BIBAIOTCS ITOJIEMHYE CKHE 3aMeYaHH s, Pa3h-
SICHSIIOTCSL OTICJIbHBIE ITOIOKEHHS KHITH, Jal0TCSI KOMMeHTapHH 1 T.J. BOT moueMy 3HaKOMCTBO
C BCTYIIMTEIBHOM CTaTheH IMPeACTaBISETCA OUYEHDh BaKHBIM. OHO ITOMOTAeT CTYAEHTY COPHEHTH-
POBaThCA B TEKCTE palboTHI, OOpaTHTh BHUMaHHE Ha e€ HauOoJlee IieHHBIE H BaKHBIE Pa3ciibl.

ToH Ke LIeTH COAEHCTBYET 3HAKOMCTBO C OITIABJIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
BecbMa IMOJIe3HBIMH 3IIeMEHTAMH HAYYHOTO aIlmapara SBJIIIOTCS CHOCKH, KOMMEeHTapHH, Tal-
JTHITEL, TPa(HKH, CITHCKH JIHTepaTyphl. OHH He TOIIBKO HIIIIOCTPHPYIOT OTJAEeIbHEIE ITOJIOKEHHS
KHHTH WIH CTaThH, HO H CaMH II0 ce0Oe SBISIIOTCS JOIOTHHTEIFHBIM HCTOUYHHKOM HH(pOPMAITHH
JUTSI YUTATEeN .

Ecrm unrarens 3aHHTepecoBala KaKas-TO BRICKAa3aHHAS aBTOPOM MBICIIb, HE HaIleIas
ITOAPOOHOr 0 OCBEIEHIS B JaHHOM HCTOUYHHKE, OH MOXKET OOPaTHTHLCS K TeKCTY HCTOYHHKA, YIIO-
MIHAEMOI'O B CHOCKE, THOO K HCTOYHHKY, KOTOPBIH OH MOJKET HANTH B CIIHCKE JINTEPATYPHI, Pe-
KOMEHIOBAHHOI aBTOPOM IS CAMOCTOSTEIbHOI'O H3YUEeHHS.

CymiecTByeT HeCKOIIBKO (popM BeleHHS 3aITHCeH:

— TuIaH (TIPOCTOH H pa3BEPHYTHIN) — HaHOoO/Iee KpaTkasg (popMa 3aITHCH IIPOYHTAaHHOTO,
ITpeICTaBILIIOIIAsI COOOI IMepeueHsb BOIIPOCOB, pacCMaTPHBAEMBIX B KHHT'€ HIIH CTaThe. Pa3sBepHY-
TBIH IUIAH IpeAcTaBisIeT co0om Goliee MOAPOOHYIO 3aICh IMPOYHTAHHOIO, ¢ AeTalM3alHel OT-

JIEeTIbHBIX TTONMOKEHIIH H BEIBOO OB, C BBIITH CKOH IMHTAT, CTATHCTHYCCEKITIX JdHHBIX H T.1. PEIBEEPH}"-

THIH TIIaEH R PSRRI TOMOIITHHK TIPH BBICTYTUIEHHH C JOKIIaI0M Ha KOHKPETHYIO TEMY Ha
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E

Bnanen aﬁﬁhﬂ Hji;%ﬁﬁaaﬁ IﬂﬁHEﬂE&ée Ha
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— Te3HCBHI — KPaTKO C(pOPMYITHpOBAHHEIE ITOJIOKEHH S, OCHOBHEIE TTOI0KEeHNS KHIUTH, CTa-
ThH. KaK IpaBwio, TE3HCHI COCTABILIFOTCS IIOCIIE IMPEIBAPHTEIIBHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, ITPH €70 ITIOBTOPHOM ITPOUYTEHHH. OHH ITOMOI'alOT 3aIIOMHHTE H CHCTEMATH3HPOBATh HH-
(pOpMAIHIO.

CocTaBIIeHHE KOHCIIEKTOB

BOIBIYIO POk B YCBOESHHH H ITOBTOPEHHH ITPOHAEHHOIO MaTepHala HIpacT XOPOIIIH
KOHCIIEKT, COJIEPKAIIIII OCHOBHBIE HIEH IIPOYNTAHHOIO B YUEOHHKE H YCIBIIIIAHHOIO B JIEKITHH.
KOHCITEKT — 3TO, IO CYIIECTBY, HAOPOCOK, Pa3BEPHYTHIH INIaH CBSA3HOI'O PacCcKasa IT0 OCHOBHBIM
BOIIPOCAM TEMEI.

B Kako#-TO Mepe KOHCIIEKT pacCUHTaH (B 3aBHCHMOCTH OT HHIHBHYallbHBEIX 0COOEHHO-
CTeH CTYyJEeHTa) He TOIbKO Ha HHTEJUIEKTYaJIbHYIO H SMOIIHOHAIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSTh, IIPHYEM TEKCT KOHCIIEKTAa HEPEJIKO aCCOIMHPYETCH EIIE H ¢ TEKCTOM YUEOHIKA TN 3aITHCh IO
neKkImu. 11o3ToMy JIerye 3altoMHHAETCS COJIEpKAaHHE KOHCIIEKTOB, HAIMCAHHEBIX Pa300puHBO, C
ITOJTUEe PKHBAHHEM HIIH BBIJCIIEHHEM Pa3psIKOH KIIFOYEBBIX CIIOB H (hpas.

CaMOCTOATENIPHO H3y4YeHHBbIE TeMBI IIPeJOCTABISIOTCS IIPEIlojlaBaTelllo B (popMe KOH-
CIIeKTa, IT0 KOTOPOMY ITPOHCXOJHT co0eceJoBaHHE. TeopeTHYECKHEe TeMBI Kypca (OTelIbHbIE BO-
IIPOCHI ), BRIHOCHMBIE Ha CaMOCTOSTEeIbHOEe H3YUEHHE, ITPeICTaBIeHbI HIHKE.

THITOBEIE KOHTPOIIbHEIE 3aJJaHHS H HHbIe MaTepPHaJIbl, XapaKTEPH3YIOIIHE 3TAIThl (POPMH-
POBAHHS KOMITETEHIHH

Borpocs! g cobece;oBaHHS

1. KakoBa mons yrirsa, He()TH H IIPHPOJHOIO T'a3a B MHPOBOM TOIUIHBHOM OajlaHce, B TOII-
THBHOM OarmaHce Poccrm?

2. HasoBHTE CTpaHBL, IIE COCPETOTOUYEHBI OCHOBHBIE MHUPORBEIE 3aIlachl YITIS.

3. KakoBa 0i1s1 THAPOSHEPreTHKH B BEIPA0OTKE AIEKTPOSHEPIHH B MHpE, B Poccri?

4. Ilepeynciaure MPHYHHEBL H ITOCIEACTBHSA MHPOBOI'0 SHEPreTHYECKOr O Kpr3uca 70-X ro-
JIOB ITPOIIUIOTO BEKA.

5. CKOIBKO JINTPOB B 1 Oappene He(pTH?

6. HazoBHTEe OCHOBHEBIE BHBI TPAIUIIHOHHBIX TOIUIHB H OO HX MOTPeOIIeHH B MIPOBOM
TOIUIMBHOM OallaHCE.

7. B ueM 3aKIrodYacTCs IMOHSITHE «HETPaaHIIMOHHBIE H BO30OHOBIISIEMBIE HCTOUYHHKH SHED-
THIY ?

8. HEPE‘HICH}ITE B0300HOBIISIEMbIE HCTOYHHKH JHEPTHH.

QEHW£E%%§HTEHLH}GO JIOITIO BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTHH B 3HEPIO-

Ceptucdougar: 2C0000043ESABBBO952205E7BAS0QQE0000043E
Bnapen ﬂﬂaﬁi&‘@y%&mmﬂﬁ% OCCHH.

10. HazoBHTe npenmMyInecTBa H HEAOCTAaTKH OCHOBHEBIX BHIOB BUD.
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1.
12.
CTpaHax”?
13.
14.
15.
16.
17.
OMH.
18.
19.
20.
21.
22.

23.
24,
25.
26.
27.

Yrto nmpensgarcTByeT pasBuTHIO B3O B Pocct.

Kakmue Buael BF D B HacTosee BpeMst HandoJIee IIIHPOKO PACIIPOCTPAHEHEI, B KaKIX

HazoBHuTE OO0 BETPO3HEPIETHKH B MHPOBOM SHeprodanaHce.

HazoBuTEe CTpaHBI, B KOTOPBIX HAHOOIIEe pa3sBUTa BETPOSHEPT eTHKA.

KakoBa nmpejienbHasg BelITUMHA KO3 (pHIFIeHTa HCIIOIb30BaHI SHEPTHH BeTpa?
Yro xapakTepH3yeT KO3 PHIHEHT OBICTPOXOIHOCTH BO3AYIIHOH TYPOHHEI?

HazoBuTe paGoumii JHAITa30H CKOPOCTEH BeTpa JJII COBPEMEHHEIX BO3AYIIHEIX TYp-

Kak peryimHpyercs CKOpOCTh BpallleHH S BO3AYIIHOH TYPOHHEI?

CKOIIBLKO BPEMEHH B cpeJHeM 3a rog B3Y paboraroT Ha HOMHHAJIEHOH MOIITHOCTH ?
HazoBHTE OCHOBHBIE V3IIBI H 3JIEMEHTEI aBTOHOMHOH BDY.

YTo0 TaKkoe HHBEPTOP?

Kakne cymecTBYIOT CIIocOOBI PErYIHPOBAHHS MOIITHOCTH BO3AYIIHEIX TYPOHH?
HazoBHTE OCHOBHBIE PETHOHBI POCCHI, ITePCIIEKTHBHBIE IS BETPOIHE PreTHKI.
HasoeHTe ocHOBHBEIE BOY, sKCIDIyaTHpyeMBIE B POCCHH.

Kakyro MOIITHOCTh HMEIOT COBPEMEHHEIE BETPOSHEPTETHUECKHE YCTaHOBKH?

Kak MeHseTCa CKOPOCTh BETPA I10 MEPE YIAIEHHUI OT ITOBEPXHOCTH 3eMIIH

Yem ornaceH HEKOHTPOIMPYEMBIH pa3roH BO3AYIIHOH TYPOHHEI H KAKHMH CPeJiCTBAMH

OH IIpeoTBpaMaeTCcsa?

28.

HEPE‘IHCHIH‘E OCHOBHBIC THIIBEI BO3AYIIHBIX T}fpﬁIIHj YKaXHUTC XdPAKTCPHBIC I HHX

SHAYCHITA I{GB(l)(l)I[L[HEHTﬂ 6LICTPGXG,I[HGCTH H 00MacTH ITPHMCHCHI.

29.
30.
31.
32.
33.

Yro Takoe Kpurepui JKykoBckoro—berna? Ha3zoBHTE ero MakKCHMaIbHOE 3HAUYSHIE.
HazoBHTe OTIIHUHTEIBLHBIE OCOOEHHOCTH 3KCIUIYATAIHH CETEBBIX H aBTOHOMHBIX BOY .
HazoBuTe aparna3zoH 4acTOTHI BpallleHH S COBPEMEHHBIX BO3AYIIHBIX TYPOHH.

Kaxumu (pakTopaMH oIpe/iesIeTc I Hayalo BpallleHHI BO3IYIIIHOH TYPOHHEI.

B 4yeM oTimyHe TEPMHHOB « OTOITHTEIBHBIH KO3(PGHIHEHT» H «KO3()(HIHEHT ITpeod-

pa3OBaHHD) !

34.

Haromire H ITOSICHHTE CMBICIT BBIPAKCHHA JJIA ITPHBECHHOI'O KGB(l)(l)HL[HEHT& ITOJIE3-

HOI'O JeHCTBHS TEIUIOBOI'O HAcoca. B yeM HeloCcTaToOK IMOA0OHBIX BRIPaKeHHH?

35.

[Touemy K 3 (peKTHBHOCTH TEIUIOBOIO Hacoca ITpe AbABILIIOTCS 00lIee BEICOKHE Tpebo-

BaHHSL, YeM K 3(P(PEeKTHBHOCTH XOJIOJHIFHOH MAIITHHEI?

361 AS0RHT RORHALA3OH H3MEHEHH S BETTHYHHBI XOIOANIBHOT0 KO3 UIHEHTA.

Ceptudmkar: ECg%ﬂfSABBEQEEEDSETBAEDDDEﬂDDDDd
C

Bnaneneu: e

E ..
AK B AZAHRLMeKIY COOOIT SHAMEHIL XOJIOJIIFHOT 0 KO3(D(pHIHEHTA H KO3 (PHIMEHTa

IpeoOpa3oBaHms?
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38. HazoBure mnmpeuMyIecTsa 1 HeOCTaTKH TIPHBOA TEINIOBOIO HAacOCa OT ITOPIIHEBOrO
IBHTATEIA.

39. HazoBute THIIBI H OCOOEHHOCTH pacyeTa TEITIOOOMEHHHKOB, Pa3MEINEHHBIX B ITPYHTE.

40. N300pa3uTe TEITIOBYIO CXEMY TEIUIOHACOCHOH MHHH-T 311

41. IloyeMy B TEIUIOHACOCHOH cXeMe MHHH-T 1] mmpHMeHeHHe ITOPIIMHEBOrO JBHIaTENId
IIPeAIIOUYTHTEIbHEH IPHMEHEHHS [a30BOH WIH ITapOBOH TYPOHHEL?

42. Yto Takoe TepMOTpaHC(OPMATOpHI, KaKHe THILI TEPMOTpPaHC(OPMAaTOPOB BaM H3-
BECTHEI?

43. HazoBuTe OCHOBHBIE TpeOOBAHHS K paboueMy TeJIY TEIDIOBOI'O Hacoca M HauOolee Ya-
CTO TIPHUMEHSIEMBIE KHIIKOCTH.

44. Ha30BHUTE OCHOBHBIE TEPMOJIHHAMHYECKHE I[HKIIBI TEIUIOBBIX HACOCOB.

45. Kakme ocHOBHBIE (DaKTOPEI clIeAyeT YUHTBIBATh ITPH BEIOOpe CItoco0a TEeINIOCHa0 ke -
HHUA?

46. IlepeuncnnuTe OCHOBHBIE 3IIEMEHTHI ITapOKOMITPECCHOHHOI'O TEIUIOBOT'O HAcOCa.

477. HazoBute TepMOIHHAMHYECKHE ITPOIIECCHI, IIPOHUCXOASAINNE B 3JIEMEHTAX ITapOKOM-
ITPECCHOHHOTO TEIDIOBOIO HAcoca.

48. M3006pa3ute UK 1 CXeMY Ta30BOI'0 TEIUIOBOI'O HACOCA, HA30BHTE €TI0 IPeHMYINECTBa
1 HEJJOCTATKI.

49. W3 4dero ckimaaplBacTCs TEIUIOTA BBEICOKOI'O IIOTEHI[HAlA, TEpelaBacMasi TeIUIOBBIM
HAcOCOM?

50. B 4em oTimume TEIUIOBOIO Hacoca OT XOJIOAHIbHOH MAaIIIHHEBI?

51. HazoBure HMCTOUYHHKHN BHYTPEHHEH TEPMOIHHAMHYECKOH HeOOpaTHMOCTH ITapOKOM-
ITPECCHOHHOI'O TEITIOBOI'O HACOCA.

52. Yro Takoe 3¢ eKTHBHBLIH KO3 (PHIEHT ITpeoOpa3oBaHHI?

53. Ilpn kakHxX 3HaYeHHSIX Ko3(dmimeHTa mpeoOpa30BaHHA ONpaBJaH SIIeKTPHYECKHI
ITPHBOJI KOMITPECCOPa OTOIMHTENBHOIO TEIIOBOI'O Hacoca ITpH 3aMellieHuH 1 511 1 xoTemsHOH?

54. Uto Takoe ruporepManbHas 000/I0uKa 3eMIIH, IJIe H Ha KaKHX I''TyOHHAaX OHa IIPOCIIe-
KHBAETCH?

55. Ha xakyro riyOHHY pacIipOCTPaHsIOTCS CYTOYHBIE H CE30HHBIE KOIeOaHH TeMIIepa-
TYPEI IIOYBEI?

56. UTo TakKoe reorepMHYECKas CTYIIEHDb, KAKOBEI €€ CPEIHHE U IIPEAEIIbHEIE 3SHAUCHH ST

57. KaxkoBEI TEMIIEPATYPp4d H CTCIICHD MITHEPAITI3allHH ITOA3CMHBIX BOX?

5&%mmﬁiﬁ-ﬁgepmaﬂmme (pIFOMIIBI I CHHEKITH3MBEI?

Ceptudmkar: Eﬂg 04 iEE&BBEQEEEDEETBAEGDDEﬂDDDDdSE

Bnaneneu: e

[F e QUEHEN-1GOTCPMHYCCKHX XdPAKTCPHCTHK OCHOBHBIX PCIHOHOB Poccri.

BB

60. Ha3zoBHTE OCHOBHBIE CTPaHEBIL, I'ZIC€ HCITOIB3YCTCA I'COTCPMAJIbHAA SHCPI'TLA.
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61. KakoB reorepMmyecKHi ITOTEHI[HAI OCHOBHBIX HCTOUYHHMKOB KaMyaTki B TOHHax
YCIIOBHOI'O TOIUIHBA?

62. KakoB MHPOBOH I'eOTEPMHYECKHH ITOTEHI[HAIL

63. I'me u xakue ['eoT 5C QeHCTBYIOT HIH COOPYKAKOTCI HA TeppHTOpHH Poccnn? Hazo-
BHTE HX OCHOBHEBIE XapaKTEePHCTHKH.

64. UTo Takoe TpeyrolbHBIH TEPMOIHHAMITUECKII I[HKIT H KaKHe OCHOBHEIE ITYTH €I0 pe-
alIH3aI[Hi?

65. IloueMy mapoBeie TYPOHHBI HE MOI'YT padoTarh B OOIACTH ITOBBIIIIEHHON BIAKHOCTH
rmapa?

66. Uto Takoe THHHS HHBepCcHH Ha (T, S) - AHarpaMMe H I104eMy IIPH pacIIHpeHHH pado-
Yero Tella B THAPOITapOBOH TYPOHHE, paboTaroIeH 110 TPEYTOIBHOMY I[HKITY, BIIAKHOCTh YMEHB-
IIACTCS, a V ITapOBOH TYPOHHEI, padOoTaroIIEeH 110 ITHKITY PeHKIHA, — YBEIIMYHBACTCS?

67. llepeuncnuTe IMMPeEUMYIIECTBA H HEAOCTATKH OAHO- H IBYXKOHTYPHOM cXeM ['eo-TIC.

68. B yeM 3aKinroyacTCcsa JHHAMHYECKHH IHKIIa padoThl THAPOIIApPOBOH TYPOHHEI?

69. HazoBHuTe HEOCTAaTKH THAPOIIaPOBOH TYPOHHBI THIIA « CETHEPOBO KOIIECO.

70. KakoBa o0111as ycTaHOBJIEHHAS MOIIHOCTE ['e0TOC B Mupe?

71. KakuM o6pa3oM IMOAHATE TEMIIEPATYPHBIN ITOTEHI[HAI TEPMAIBHBIX BOJ?

72. YKaxuTe IIPUMEPHBIE 3HAUYEHN K.II.J. IIEHTPOOEKHOH I'HAPOIIapOBOH TYPOHHEI THITA
«CETHEPOBO KOJIECON.

73. B 4eM 3aKimroyaeTcs JHHAMHYECKHH IHKI ITpeo0pa3oBaHMs TEIUIOTHL JKHAKOCTH B Pa-
ooty?

74. Ha30BHTe OCHOBHEIE 3JIEMEHTEI CTPYHHOI'O KOHIEHCATOPa M ITOSICHHUTE ITPOHCXOISIIIE
B HIX TEIUIOBEIE ITPOIIECCHI.

75. llpuBeiTe OCHOBHBIE SHEPTETHUYECKHE XaPaKTEPUCTHKH JTHHAMHYECKOTO IHMKIIA, I
HCIIOJIb30BAHU A TEITIA I'€OTEPMAIIbHBIX BOI.

76. Haz0BHTE OCHOBHBIE THIIBI COMHEYHBIX KONIEKTOPOB, HX IIPEHMYIIECTBA, HEZOCTATKH
H 001acTh IIPHUMEHEHH .

77. HazoBHTE CpeIHEr OAOBOE 3HAYCHHE COMHEYHOH pajJHalli Ha 1 M2 3eMHOH ITOBEPXHO-
CTH JUISL FOKHBIX M CEBEPHBIX CTPaH.

78. HazoBHTe IMpeHMyIIeCcTBa M HEIOCTATKH COTHEYHEIX BOIOHAIPERATEILHBIX YCTAHOBOK
C €CTECTBEHHOH IHPKYIISIHEN TEIUIOHOCHTEIS.

79. HEPE‘IHGHHTE OCHOBHBIC HAITPABJICHH A HCIIOJIb30BAHH A COIIHEYHOH SHEPIHH B 5HEPI'C-

THKE. r%ﬁ‘iﬁmﬂ%ﬁ%@;[ pasBUTHI?

Ceprudomkar: 2C0000043E9ABBES52205E7BAS00060000043E
L”EE%,&B QBRIELE QCHOBEHDIC THITBI AKKYMYIIATOPOB TCIUIOTHI.

Bnaneneu:
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81. Uto Taxkoe MacCHBHBIE COIMHEYHBIE CHCTEMBI OTOIUIEHHMS M KAaKOB IIPHHIMMIT HX Ieil-
CTBHS?

82. IlosicHHTe IIPHHIMIT PaOOTEI COITHEYHOIO IIPY/IA.

83. HazoBHTe Ba OCHOBHBIX IPHHIHIIA JEHCTBHS COTHEYHBIX ANEKTPOCTAHIMIL, IIEPEYIC-
JIHTE UX IIPEUMYIIECTBA H HELOCTATKH.

84. Uem @ 3C HalreHHOro THIIA OTIIHYAIOTCS OT MOJYIBHBIX?

85. Hazorure cpegHee 3HaueHHe K.II.J. ITpeoOpa3oBaHisI COITHEYHOH 3HEPTHH B 3IIEKTPH-
YECKVIO, JOCTHUT aEMYIO Ha COBPeMEHHBIX DIC.

86. HazopHTe MaKCHMalIbHBIE 3HAUEHHS MOIITHOCTH COBPEMEHHEIX D OC.

87. Kakue KpyIHBIE THAPOIEKTPOCTAHIMH HA TEPPHUTOPHH PoccHH BaM H3BECTHEI? YKa-
KUTEe HX MOIIHOCTE.

88. Kakas qoms aleKTposHEePIrii B HAIlleH CTpaHe BhIpadaThIBASTCS HA THIPOIEKTPOCT aH-
I[HSIX?

89. IlosscHHTE 3HAYEHHE TEPMIHA «IEPHBAII.

90. B yeM 3aKI0Yar0TCs OTJIHYM A IVIATHHHBIX H JepHBAIlHOHHEIX ['2C?

91. B 4eM 3aKIr0OYarOTCS OTIIHYNS IDIOTHHHBIX H PYCIOBEIX ['OC.

92. IlosicCHHTE IMPHHITHIT PabOTEI THAPOAKKYMYIHPYIOIIX [ OC.

93. Kakue npenmyinectea y ' 5C 110 CpaBHEHHIO C TEIUIOBBIMH 3IEKTPOCTAHI[HSIMH ?

94. HazoBHTe TpH ()OpMEI SHEPTHH BOJIBL H COOTBETCTBYIOIIHE HM BHIBLI BOJSHBIX JIBHIA-
TEJEM.

95. IloACHHTEe TTOHSATHS. «HAIIOP», «HAIIOP HETTO», «BEPXHHH Obe(» H « HHIKHHH Obe]).

96. B ueM oTimMure TpacKTOPHH ABHKEHHS KHIKOCTH YEPE3 BOASIHOE KOJIECO H THAPOTYP-
OHHY?

97. HazoBHTE OCHOBHBIE HEJOCTATKH BOISHEIX KOJIEC, ITPEMATCTBYIOIIHE HX IIPHMEHEHHIO
B BJIEKTPOSHEPI ETHKE.

98. IlosicHUTEe TepMHH «KO3(QHIIHEHT OBICTPOXOMHOCTH THAPOTYPOHHEBIY. UTO OH Xapak-
TEPH3YET?

99. Uto TaKOoe KaBHUTAILM H KaK ¢ HeH O0pOoThCA?

100. YUto Takoe TypOuHa IlenbTOHa, KaK OHa YCTPOEHA H IIPH KAaKHX HaIlopaX OOBIYHO pa-
Ooraetr?

101. PackpoiiTe cyTh OCHOBHEIX ITapaMETPOB COBPEMEHHBIX THAPOTYPOHH (MOIIHOCTH,

K.ILJI., JHAMEeTpa).

]Qéﬁﬁﬁﬁ%%ypﬁrma OJIMHAPHOI'O M JIBOHHOL O PETrYIIHPOBAHNA?

Cepmudukar: 200000043 B8BO52205E7BAS00060000043E
yﬁg‘éﬂ'r A AL G o ¢Th ITPHMCHCHHA AHHAMIYCCKOI'O TCIUNIOBOI'O ITHKIIA B I'HIAPO3HEPIC-

Bnaneneu: L1 e!‘i!

THKE H ITOSICHHTE CIIOC00 ero PeaJIH3aIlHIT.
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104. HazoruTe NpHMepHOE 3HAUYEHHE SHEPTreTHUYECKOr O ITOTEHIIHAIA MOPCKHX BOIIH H Te-
YEHHI, a TAKXKEe IIPHMEPBI €I'0 HCITOJIb30BaHH .

105. HazoBHTe 1Ba OCHOBHBIX BHIa OHOMACCHI.

106. CpaBHHTE peCYPCHI PaCTHTEIBLHOH OHOMACCEHL ¢ pecypcaMH JAPYIHX BO300HOBIISIEMBIX
HCTOYHHKOB 3HEPIHH.

107. HazoBHTEe OCHOBHEIE HCTOYHHKH PAaCTHTEIIFHOH OHOMACCHI, OOBEMBI H ITEPCIIEKTHREL
HX SHEPreTHYECKOIO HCIIOIBE30BAHHS.

108. I'me cocpeZioTOoUYeHBI OCHOBHBIE 3allachkl TOp(da H KaKOBEI HX 00BeMBI?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Memoouueckue yKazanus no no020moeéKe K KOHmMpoibHOIL padome

KGHTPGJ]LHEIH paﬁm‘a — ITO CaAMOCTOATCIIbHAA INHCBMCHHAA paﬁcrra CTYACHTA4, KOTOpPaAa

JOIIEHA IIOKAa3d4Th HC TOJIBKO CI'0 BIIdJCHHE TCOPETHYCCKIM MATCPHAIIOM, HO H IIPOACMOHCTPHPO-

BaThb IPAKTHYCCKHC YMCHIA ITPOBOAHTDL PACHCTHI.

L[EJIH BBITIOJTHCHITA KOHTpGHBHGﬁ pﬂﬁﬂT bI 3aKIMTOYAIOTCAH.

— 3dKPCIITHTE H CHCTCMATH3HPOBATE TCOPCTHUCCKIIC 3HAHHA H ITPAKTHHUCCKIIC HABBIKH CTY-

JIeHTa,

— HAy4YHTh paboTaTh C JINTepaTypPoi —H3y4aTh, aHATH3HPOBATH HH()OPMAIIHIO H3 HaYYHBIX

HCTOYHHKOB,

HPH BBITIOJTH CHITH KGHTPGHBHGﬁ pﬂﬁDT bI PCATII3VIOTCA CICAYIOIHE KOMIICT CHITHH.

Kox, popmynnpoBka xomiie- | Koz, ¢popMyIHpoBKa HHIHKA-
TEHIHH TOpa

[ImannpyeMble pe3ylIbTaThl

0OyUYeHHS 110 JHCIIHIUTHHE

(MOIYIIIO), XapaKTePH3YIO-
I e 3TAIbl (POPMHPOBAHHS
KOMITeTeHIHiT, HHIHKAaTOPOB

[IK-1 CriocoGeH y4yacTBOBATh NJ1-2 mc-1 Beibupaet THITO-
B IIPOEKTHPOBAHHI CHCTEM BBIE ITPOEKTHBIE PEIEHHS CH-
BIIEKTPOCHAOKEHHS CTEM BJIEKTPOCHA0KEHH 5

3HaeT OOIIHE IIPEACTABIEHH S
O pecypcax, OCHOBHBIX TEX-
HOJIOTHSIX, COCTOSIHHH H IIEP-
CIIEKTHBAX Pa3sBUTHS SHEPre-
THYECKHX YCTAaHOBOK, HC-
TITOJIB3YIOIIHX BO300OHOBIIIE-
MBIE HCTOYHHKH 3HEPrHI.
YMeeT BEIOHpaATh THIIOBEIE
CXEMBI OOBEKTOB IIPOEKTHPO-
BAHHS C HETPAJUIHOHHBIMH
HCTOYHHKAMH SHEPTHH.
Brageer npodrieMaTHKOH
ITPHMEHEHHS HETPAHITHOH-
HBEIX H BO30OHOBIISIEMBIX HC-
TOYHHKOB SHEPTHH ITPH BEI-
Oope IMPOEKTHOT'O PELIEHH S
CHCTEM 3NEKTPOCHAOKEHH A
00BEKTOB.
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YyeoHo-memoouueckoe u UHPopmalUoHHOe 0D ecneueHie O UCUUNTIUHbL

Ilepeuens O0CHO6HOIL U 00NOJIHUMENLHOU JIHLMEPAMYPBL, HEODXO00UMOIL 0J11 0CE60EHUA
O UCHUUNIUHDBI

Ilepeuens 0CHOGHOILL IUMeEPAMypbL:

1. Cubuxus, M. IO. HeTpagHIOHHEIE H BO3OOHOBISIEMBIE HCTOUHHKH SHEPIHH | yueb-HOe
rmocobue / M.IO. Cubnkun, 1O.]]. CHOukuH. - Mocksa ; beprmH : J{[upekr-Meana, 2014. - 229 c.
. HII., TaOI., cxeM. - buOmrorp. B kH. - ISBN 978-5-4475-2717-4 , To x&e [ O11eKTpOHHEIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book &i1d=257750

2. Yaano, C.H. Bo30oGHOBIISIeMble HCTOUYHHKH 3HeprHH | yueGHoe rmocobue / C.H. Y amnos.
- 3-e 371, iepepad. u gor. - HopocuOupcek : HI'TY, 2014. - 459 c. : Tabm., rpad., wi. - (YuyeOHHKH
HI'TY). - bnonmorp. B xkH. - ISBN 978-5-7782-2467-4 ; To xe |OnekTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436031

Ilepeuens 0ononHumebHOU TUMEPAMYPLL:

1. HeTpaguimoHHBIe H BO300OHOBIISIEMble HCTOUYHHKH SHEPTHH | DIIeKTpOHHBIH pecypce]
yueOHoe 1mocobue / cocT. M. HO. UyeHKOBa. — DOJIeKTPOH. TeKCTOBBIE JaHHBIe. — CTaBPOIIONb :
CeBepo-KaBkazckHii pefepalbHbIH YHHBEPCHTET, 2015, — 148 ¢. — 2227-8397. — PexumM J0-
cryta: http://www.iprbookshop.ru/63104.html

Ilepeuens yuedoHo-memooOuUUeCKoz0 0becneueHus camocmoameibHol padomst 0dyuar-
wuxca no OucCUUNIUHe

1. MeTtoandeckie yKa3aHH 110 BBRIITOITHEHHIO JTa00opaTOPHBIX padoT 1o AHCIHIUIHHE «He-
TPaJHIMOHHBIE H BO300OHOBIISIEMBIE HCTOUYHHKH SHEPIHID .

2. MetoauuecKkHe yKa3aHHA I10 BEITIOJIHEHHIO KOHTPOJIbHOH padoTEI 1o JHCIHIIIHHE «He-
TPaJHIMOHHBIE H BO30OHOBIISIEMBIE HCTOUHHKH SHEPTHID .

3. MetoguuecKHe yKaszaHHS IO OpraHH3allHH H ITPOBEAEHHIO CAMOCTOSTEILHOH pPadOTEhI

ITO JHCITHITIITHE {{HETpaﬂIH_[IIGI{[{BIE H BO30OHOBISIEMEBIE HCTOUHHKH JHCPIHID.

ITepeuens pecypcoé UHPOPMAUUOHHO- METEKOMMYHUKAUUOHHOU cemut HumepHem, He-
00X00UMBIX 011 0C60EHUA OUCUUIIILHDBL

L. http://www.biblioclub.ru -ObC "YHuBepcureTckas OnbimoTeka OHIanH"
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