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1. OBIIME CBEJIEHMUSA

VYyeOnass aucuumianHa «HeTpaguionHble W BO30OHOBISIEMbIE HMCTOYHUKH SHEPTUU»
u3y4Jaercs B 6 ceMecTpe.
Kypcogas pabota/KypcoBoit mpoeKT — He TpeTyCMOTPEHBI.

1.1. ®opma NpOMEKYTOUYHOMN aTTECTALIUN:
IIECTON CEeMEeCTp - 3a4eT
1.2. Mecto yuebHo#l nucuuiuiniel B cTpyktype OITOIT

VYuyebnas mucnuummHa «HeTrpaauimoHHBIE W BO30OHOBISIEMBIE WCTOYHUKHA DSHEPTHH
OTHOCHUTCS K 9acTH, POPMHUPYEeMO ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUH.

N3yueHnne qUCIUIIIIMHBI ONUPAETCS HAa PE3yIbTaThl OCBOCHUS 00pa30BaTEILHON MPOrPaMMBbI
MPEIBIIYIIETO YPOBHSI.

OcHOBOMl 111 OCBOGHHMS  IUCUMIUIMHBI  SIBJISIIOTCS ~ PE3yJbTaThl  OOyYEHHs] IO
MPEIIICCTBYIONUM JUCIUTIINHAM H ITPAKTUKAM:

- Tennodusuka,

- OxpaHa okpy>Karolieil cpefibl B TEMIOOHEPTeTUKE;

- OCHOBBI HTH)KCHEPHOT'O IMTPOCKTUPOBAHUS TEIJIOIHEPTETHUCCKUX CHCTEM;

— duzuka;

- XUMHS HEOpraHUYEeCKas;

- XHUMHS OpraHuvecKasl.

Pe3ynbrarel 00y4ueHus 10 yueOHOU JUCIUILINHE, HCIIOIB3YIOTCS ITPH U3YUYECHUH CIICTYIOIINX
JUCIUTIIIMH ¥ TIPOXOKICHUS MMPAKTHK:

- Teopust mogoOust 1 PU3NIECKOE MOICTUPOBAHUE B IIPOMBIIICHHOM
TEIUIOHEPTETHKE,;

- TemnomaccooOMeH;

- CucreMbl OTOIJICHHS, BEHTWISILIMY U KOHAULIMOHUPOBAHUS BO3AYXa;

- TennmomaccooOMeHHOE 000PYI0BaHUE TIPEANIPUATHIA;

- KoMOuHMpoBaHHBIE YHEPTETUUECKHE YCTAHOBKH.

Pe3ynbratel ocBOeHHS yueOHOW MUCHUIUIMHBI B JaibHEiIIeM OyayT HCIOJIb30BaHBI MPH
MIPOXOXKJACHUN TPOW3BOJICTBEHHON NPAKTHKUA W BBHITIOJHCHUM BBITYCKHON KBaTU(UKAIIMOHHON
paboTHI.

2. HEJIU 1 IVIAHUPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCHUIIJIMHE

enstmu  ocBOeHHS OUCHUIUIMHBI «HeTpaauimoHHbIE W BO300HOBISIEMBIE HCTOYHUKH
SHEPTUMY SIBIISETCS:

— (QopmupoBaHue 3HAHMM U yMEHHH B OOJACTH TMEPCHEKTUBHI  HCIIOJIb30BAHUS
aJIbTEPHATUBHBIX HCTOYHMKOB HHEPrUH, YTO MO3BOJUT CTUMYJIUPOBATh UX JEATEIBbHOCTH JIA
Pa3BUTHS STOTO HANPABJICHUS] TEXHUKHU M TEXHOJIOTHH;

— (opmupoBaHUE Y CTYJEHTOB MPOYHON TEOPETUUECKON 0a3bl ISl COCTABICHUS LIEJI0CTHOU
KapTUHBI O HETPAIUIIMOHHBIX M BO300HOBIISIEMBIX HCTOYHHUKAX DSHEPIHH, BO3MOXKHOCTAX UX
WCTIONIb30BaHUs TIPU PEIICHUH 3a7a4 YDHEPrOCHAOKEHHUS U DHEPTOCOEePEIKECHHUS,

— ¢opMupoBaHUE y OOYYArONIUXCS CHUCTEMBI KOMIIETEHIIMH IO YCBOCHHIO IIPOIIECCOB,
MalmuH W 000pymoBaHUs, Oa3UpPYIOMMXCS HA HETPAAWIIMOHHBIX HWCTOYHHMKAX DHEPIHH,
MPUMEHHUTEIHHO K KOHKPETHBIM YCJIOBHSIM paOOTHI AJsl pemieHus mpodecCHOHANBHBIX 3a/ad I10
3¢ (PEeKTUBHOMY MX HCTIOIB30BAHHUIO.

Pesynprarom o0yueHHs MO yuyeOHOW AMCUMIUIMHE SIBJISETCS OBJIAJCHHE OOYYArOIIMMHUCS
3HAHUSMHU, YMEHHUSMH, HaBBIKAMH UM OIBITOM JCSITEIBHOCTH, XapaKTEPHUIYIONIUMHU MPOIIECC



(dbopMHpOBaHUS KOMIIETCHIMA ¥ 00ECIeYMBAIONIMMH JOCTH)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMSI yUE€OHOM TUCIMITIIMHBIL.

2.1. ®opmupyemble KOMIETECHIINN, NHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIC C IJIAHUPYEMBIMH Pe3yJIbTaTaMu 00yUEHUS 110 AUCITUTIINHE:

Koa u HaumeHoBaHuUe
Ko n HauMeHoBaHUMe T Inanupyemblie pe3yJibTAThI 00y4eHUS
KOMIETEeHIINT 1O AUCHHUTLINHE
JAOCTHKEHHSI KOMIIETEHIINT
IIK-2 WUA-TIK-2.1 - OompeAeiaseT THIIOBBIMH  METOAAMH
CriocoOeH HCTonb30BaTh | PacdeT THIOBBIMU METOJIaMH TEXHOJIOTHYECKHX TPOIIECCOB IeHepaly B
THIIOBBIE METOIBI TEXHOJOTHYESCKHX MPOIECCOB obactu HETPaTUIIMOHHBIX u
pacyeToB npu TeHepaluy SHEPTUU BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHH
o0ecrie4eHun WA-TIK-2.3 - OompeAenseT  THIIOBBIMH  METOIAMH
TEXHOJOTHUECKUX PacueT THIOBBIMU METOIaMH TEXHOJOTHUECKUX MPOLIECCOB
HPOLIECCOB OOBEKTOB TEXHOJOTHUYESCKHX MPOIECCOB WCTIONBb30BaHKUS U YTUJIHM3AUH B 00NacTH
npodecCHOHATEHON MCIIOJIb30BAHMS M YTHIIH3AIUH HETPAJUIIMOHHBIX ¥  BO300HOBISIEMBIX
JeSITETTbHOCTH SHEPTUU WUCTOYHUKOB YHEPTUU
NA-TIK-2.5 - pa3pabaThIBaeT MEPOTPHUATHSI 10 SHEPro-
PaspaboTka MeponpusaTuii no U PECcypcocOepeKeHHI0 Ha OOBEKTax B
SHEPro- ¥ PeCypcocOCPeIKeHHI0 | 00IacTH HETPaTUIIMOHHBIX u
Ha O6’beKTaX BO306HOBH51€MI)IX HNCTOYHUKOB SHEPIrrUu
npodeccuoHaIbHON
JeSITEITBHOCTH

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI

OO6wast TpyA0EMKOCTh y4eOHON AMCHUILUIMHBI IO y4eOHOMY IIJIaHy COCTaBJISET:

1o 3a04HOM (hopme 0OydeHus — 3 3.e. 96 qac.

3.1. Crpykrypa yueOHON AUCITUILINHBI IJIs1 00YUYaIOIIMXCS 110 BUIaM 3aHATHHA

CTpyKkTypa M 00beM AUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa
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3.2.

CtpykTypa y4eOHON AUCHUILIMHBI 17151 00y4YaroIIUXCs MO pa3esiaM U TeMaM AUCHUIUIMHEL: (3a0uHas hopma 00ydeHus)

Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3yIbTATHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHMSA: o s 2 - S g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KOJI(bI)u HanmenoBanne pasjelos, TeM, o 5 g = 3 § g ; 5 COBOKYITHOCTH TEKYIIHA KOHTPO.JIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTeCTALNHU g e & § 3 o £ = § ycIeBaemMocCTH;
KommeTenuuu(it) =} E g | §F T3 E S| £x (OpMBI MPOMEKYTOYHOI0 KOHTPOJISI
HHIMKATOPOB = 2 2 é‘é 3 § = R ycIeBaeMocTH
uocrmlcemm“ é |:‘=T ;, é §~ 3 g l% = 8 g
KOMIECTCHIIMH
CemecTtp 6
IK-2: Pa3nen |. Beenenue. CosiHeuHasi JHEPreTHKa U OCHOBBI €€ 2 2,5 3 10 DopMBI TEKYIIETO KOHTPOJIIS
NA-TIK-2.1 npeodpa3oBaHus o paszeny |:
NJ-TIK-2.3 Tema 1.1 0.5 0,5 | 1. ycrHslit onpoc.
NJ-TTIK-2.5 TpaauumoHHbIE U HETPAIUIIMOHHBIE HICTOYHUKH SHEPTUH 2. TECTHPOBAHHE.
AKTyaJlbHOCTb HcoNb30Banusg BUD 3. KOHTPOJIbHBIE PAOOTHI.
Tema 1.2 0.5 0,5 4. VHIUBUIYaTbHBIC JTOMAIITHUE 3aaHuUs.
HBMUD3 B Poccun u 3a pydexxom ConHevHast SHEpryus U METObI 5. IHCBMEHHBIN OTUET C pe3ybTaTaMHU
ee mpeoOpa3oBaHMs BBITTOJTHEHHBIX IKCIIEPUMEHTAILHO-
Tema 1.3 1 0,5 | naGoparopHbIX padoT.
dusnyeckre 0OCHOBHI IPe0OPa30BaHUsl SHEPTUH COTHEYHOTO 6. 3a1uTa 1a00pPaTOPHBIX padoOT.
W3TYYEHUsI B DJIEKTPUIECKYIO 7. pedepat/moknaj ¢ npe3eHTauen
[IpakTuueckoe 3anstue Ne 1.1 0.25 0,5
Hcnons30BaHue COTHEYHON SHEPTUU JUIsl OTOILIEHUS «UEPHOTO
COJIHEYHOTO JJOMay
IIpakTnueckoe 3ansatue Ne 1.2 0.25 0,5
Pacyer mI0cKOro mIacTHHYaTOro HarpeBaTens
[paktnueckoe 3ansiTre No 1.3 0.25 0,5
Pacuer myomaau coaHeyHoil Garapen
[Ipaktnueckoe 3anstue Ne 1.4 0.25 0,5
Onpenenenne KI1J| comHeunoii 6arapen
[paktudeckoe 3ansiTre Ne 1.5 0.25 0,5
Omnpenenenune D/AC conneunoli 6atapen
[Ipaktuueckoe 3anstae Ne 1.6 0.25 0,5
Pacuer BakyyMUpOBaHHOI O NPUEMHUKA
[pakTuueckoe 3anstre Ne 1.7 0.25 0,5




Ilnannpyemble
(KOHTpOJIUpYeMbIe)
pe3yJabTaThl
OCBOCHHS:
KO/1(bI)
dopmupyemorsi(bix)
KoMmneTeHuuu(it) u
HHIUKATOPOB
JOCTHKEHHUSI
KOMIleTeHU M

HaumenoBanmue pasjienos, TeM;
(opma(b1) TpoMeKYTOUHOM ATTECTALMH

Bubl yueoHoi#i padoThl

KonrakTHas padora

Jlexkuun, yac

Jlaoopamopnuvie
UHOUBUOYATIbHBIE
ROUGMIIG UNC

I[IpakTHYeckue
pabomot/

3aHATHSA, YAC

IIpakTuyeckas

MmOATr0OTOBKA, Yac

CamocrosiTe1bHAS
pa6ora, yac

OnpeneneHI/Ie COJIHCYHOI'O JUCTHUJIATOpA

[paktuueckoe 3anstre Ne 1.8
OnpeneneHre MUHUMAIbHON IJIOIIAAU OPUEMHUKA B
OTCYTCTBHE IIOTEPh

0.25

o
Ul

[paktuueckoe 3anstre Ne 1.9
Pacuer comHeuHO# 371€KTPOCTaHIIUU OAIIICHHOTO THTIA

0.25

0,5

[IpakTiaeckoe 3anstre Ne 1.10
Pacyer COTHEYHOr0 AMCTHILIATOPA

0.25

0,5

JlaGopartopHas padoTa Ne 1.1

HccnenoBanre XapakTEPUCTUK COTHEYHBIX MOIYIIEH.
HccrenoBanue napauielibHOM U MOCIEA0BATEILHON CXEMbI
COCJIMHEHHsI COJTHEYHBIX MOJTyJIei

0.5

0,5

JlaGoparopHas padota Ne 1.2
HccnenoBanre aBTOHOMHOM COTHEYHOH (POTORNIEKTPUIECKOM
CHCTEMBI M CUCTEMBI Oecriepe00HOr0 MUTAHUS

0.5

0,5

JlaGopatopnas padora Ne 1.3

HccnenoBanue paboThl KOMILIEKCA «aBTOHOMHAS COJTHEYHAs
(oTodneKTpHYecKas cucTeMa — cucremMa decrepedoiftHoro
U TaHUS)

0.5

0,5

JlaGoparopHas padorta Ne 1.4
N3zyuenue paboThl TepMOCU(OHA, JIAMIIBI TOJICBETKH U
3((HEKTUBHOCTH COTHEUHBIX KOJUIEKTOPOB.

0.5

0,5

JlaGopatopnas padora Ne 1.5

UccnenoBanre BIUSHHS YTIia HAKJIOHA JIAMITHI TAHETH HA
enuHuIy G (GeKTUBHOCTH. B3anMOCBsI3b MEXITy MOTOKOM H
TeMIIepaTypoil.

0.5

0,5

Buasl u GopMbl KOHTPOJIBHBIX
MeponpusATHii, 00ecrieYnBaOLIHe 10
COBOKYITHOCTH TEeKYIIHA KOHTPO.JIb
yCIIeBaeMOCTH;

(opMBI NPOMEKYTOYHOT0 KOHTPOJIA
ycIeBaeMocCTH




Ilnannpyemble

Bubl yueoHoi#i padoThl

(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o N 2 = 3 g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KO}I(bI)u HanmenoBanne pasjelos, TeM, o > g 5 3 § g ;: 5 COBOKYITHOCTH TEeKYIIHA KOHTPO.JIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g o = & § 3 3 £ = § ycneBaemMocCTH;
KoMmeTeHuHu (i) u =) E 2 |§3%3 E S| £x ()OPMBI IPOMEKYTOYHOI0 KOHTPOJISt
HHIMKATOPOB g = \§"\§ E § = E g é ycneBaeMoCTH
uocrmlcemmv é é ; § E,‘ 3 g l:‘g = 8 g
KOMIECTCHIHUH
Jlaboparopras pabora Ne 1.6 0.5 1
DHepreTudeckuii GaaHc COTHEYHOTO KOJIEKTOPA.
Onpenenenne SKCIepUMEHTATBHON 3(PPEeKTHBHOCTH.
KanmubpoBka maT4mKoB.
I1K-2: Paznen |1. Ucnonib30BaHME reoTepMaJibHOM YIHEPTHH U 2 1,5 10 DopMBI TEKYIIETO KOHTPOJIIS
NJI-TTK-2.1 JHEPruu GUOMacChl o pazzaeny Il:
NJ-TIK-2.3 Tewma 2.1 1 2 1. ycTHsbIi1 onpoc.
UA-TIK-2.5 Hcnonp3oBanue reoTepMaabHON 3HEPTUH ISl 000TpeBa U 2. TECTHPOBAHUE.
MIOJTyYEHUS! 3JIEKTPOIHEPTUU 3. KOHTpOJbHBIC PaOOTHI.
Tema 2.2 1 2 4. VHIUBUIYaIbHBIC TOMAIITHUE 3aaHuUs.
buoTormBo 11 SHEpreTUKH 1 OBITOBOTO MOTPEOISHUS 5. MUCbMEHHBIH 0TYET C pe3yIbTaTaMu
[IpakTnueckoe 3ansatue Ne 2.1 0.5 2 BBIIIOJIHEHHBIX 3KCIIEPUMEHTAIbHO-
Pacuer nosie3HOro TermocoAepxkaHus CyXou CKaJIbHOM TOPHOU 1a00paTopHBIX PadoT.
TTOPOJIBI 6. 3amuTa 1a00paTOPHBIX PadoT.
[Ipaktuueckoe 3anstue Ne 2.2 0.5 2 7. peepat/mokia ¢ npe3ecHTAUCH.
Onpenenenne MOCTOSHHOW BPEMEHU U3BJICUEHUS TETIIOBOM
SHEPTrUH MPH 3aKaYMBAHMUHU BOJIBI B IJIACT
[IpakTnueckoe 3anstue Ne 2.3 0.5 2
Pacuer GuorazorenepaTtopa
IK-2: Paznen |11. Ucob30BanMe ruipaBIuvecKoil H BETPOBOii 2 1 3 30 ®DopMBI TEKYIIETO KOHTPOJISI
WNJI-TIK-2.1 JHEPrumn o pazmeny ll1:
NJ-TIK-2.3 Tema 3.1 1 5 1. ycTHBIH ompoc.
WA-TIK-2.5 DHepreTUYecKuil MOTEHIMAI MHPOBOTO OKEaHa U CIIOCOOBI €ro 2. TECTHPOBAHHE.
ocBoeHMs Mcnonp3oBaHue sHEPrun BosH. Mcronbs3oBanue 3. KOHTPOJBbHBIE PAOOTHI.
SHEPTUHU MPIIMBOB, MAJIBIX PEK U "majaromieil" Boabl 4. UHAUBUAYaAIbHBIE JOMAILHUE 3a/1aHUS.
Tema 3.2 1 5 5. MUCHbMEHHBIN 0TYET C pe3yIbTaTaMu




Ilnannpyemble
(KOHTpOJIUpYeMbIe)
pe3yJabTaThl
OCBOCHHS:
KO/1(bI)
dopmupyemorsi(bix)
KoMmneTeHuuu(it) u
HHIUKATOPOB
JOCTHKEHHUSI
KOMIleTeHU M

HaumenoBanmue pasjienos, TeM;
(opma(b1) TpoMeKYTOUHOM ATTECTALMH

Bubl yueoHoi#i padoThl

KonrakTHas padora

Jlexkuun, yac

Jlaoopamopnuvie
UHOUBUOYATIbHBIE
ROUGMIIG UNC

I[IpakTHYeckue
pabomot/

3aHATHSA, YAC

IIpakTuyeckas

MmOATr0OTOBKA, Yac

CamocrosiTe1bHAS
pa6ora, yac

BerpoBast sHeprus 1 METoAbl ee mpeodpa3oBaHus

[IpaxTnueckoe 3anstue Ne 3.1
OneHuTh MPUJIMBHOW NOTEHIMA OacceliHa

0.25

N

[IpakTidaeckoe 3ansTae Ne 3.2
Ornpeznenenue CKOPOCTH BEeTpa B INIOCKOCTH BETPOKOIEca U
MOIITHOCTH BETPOBOTO MOTOKA

0.25

[IpakTiaeckoe 3ansTae Ne 3.3
Pacyer akTHBHOW rUAPOTYpOUHEI

0.25

[paktuueckoe 3ansitue Ne 3.4
Pacuer nepuona, ¢pa3oBoii CKOPOCTH U MOITHOCTH BOJIHBI Ha
rIIyOOKO# BOJIe

0.25

JlaGopartopnas padora Ne 3.1
XapakTepUCTUKA CHHXPOHHOT'O TeHEpaTopa C MOCTOSHHBIMH
MarHUTaMH.

0.5

JlaGopatopnas padora Ne 3.2
XapaKTepUCTUKU BETPOIHEPreTUIECKOI yCTAaHOBKH.

0.5

JlaGopatopnas padora Ne 3.3

[TpoBepka paboToCIIOCOOHOCTH BeTporeHeparopa. CHATHE
3aBUCUMOCTEN HAINPSDKEHUH, TOKA, MOIIHOCTH M YaCTOTHI
BpallleHHs] BETPOICHEPaTOpa OT CKOPOCTH BETpa.

0.5

JlaGoparopnas padora Ne 3.4
MopenrpoBaHue peXUMOB pabOTHl aBTOHOMHOMH
BETPOIHEPreTHYECKOH YCTAaHOBKH.

0.5

JlaGopatopnas padora Ne 3.5
Omnpenenenne KOIMIECTBA ICKTPUIESCKON SHEPTUH,
BBIpa0OTaHHOM 32 BpeMsl DKCIIEPHMEHTA.

Buasl u GopMbl KOHTPOJIBHBIX
MeponpusATHii, 00ecrieYnBaOLIHe 10
COBOKYITHOCTH TEeKYIIHA KOHTPO.JIb
yCIIeBaeMOCTH;

(opMBI NPOMEKYTOYHOT0 KOHTPOJIA
ycIeBaeMocCTH

BBITIOJTHEHHBIX YKCIIEPUMEHTAIBHO-
J1a00PaTOPHBIX PadoT.

6. 3amuTa 1a00paTOPHBIX PadoT.

7. pedepat/moxmnan ¢ npe3eHTaINEH




Ilnannpyemble Bubl yueoHoi#i padoThl
(KOHTpOJIUpYeMbIe) KonrakTHas padora
pe3syIbTaTHI - Bujasr 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o N N = 3 g MepONpUsTHH, 00ecieYHBaIOLIHE M0
KOJI(bI)u HanmenoBanne pasjelos, TeM, o > g 5 3 § g ;: 5 COBOKYITHOCTH TEeKYIIHA KOHTPO.JIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUHOMH aTTECTALNU g o = & § 3 § £ = § ycneBaemMocCTH;
KomieTeHuuu(ii) u E“ E 2 EE E § =2 E & (opMBI NPOMEKYTOYHOT0 KOHTPOJIsI
KOMIIETeH Ui = Hs |RA&S4 BE | QA
IK-2: Paznen 1V. Bonopoanas 3HepreTuka, MeToAbl NPSIMOro 1 24 DOopMBI TEKYIETO KOHTPOIIS
NA-TK-2.1 npeodpa3oBaHus TeNJIOBOH JHEPIrUHU U NMPodIeMBbl ee no pazneny 1V:
NUJA-TIK-2.3 AKKYMYJHPOBaHMS 1. ycTHBIH ompoc.
NA-TIK-2.5 Ipaktnueckoe 3ansTre Ne 4.1 0.25 6 2. KOHTPOJIbHBIE pAOOTHI.
Pacuer conmHeuHo# OaTapeu IS 3apsIKU aKKyMYJISITOpa 3. pedepat/moknajn ¢ npe3eHTAUEH.
[paktuueckoe 3anstre Ne 4.2 0.5 6
Onpenenenne BpeMeHH pa3psIKi TEIUIOBOTO aKKyMYJISATOpa
[IpakTiaeckoe 3ansaTae Ne 4.3 0.25 12
Pacyer akkyMysnsiTopa 3HEpruu 3a cueT BeTporeHepaTopa
3auer 4 3a4eT 1o OuieraM B MMCBMEHHOH (opme
HUTOI'O 3a cemecTp 6 6 6 6 78
HUTOI'O 3a Bech nmepuop 6 6 6 78




3.3.

Kpatkoe conepxanne yaeOHOM TUCIUATIITNHBI

Ne nnn

HaumenoBanue pasgesna u
TeMbl JUCHUILINHBI

Conep:xanue pasaesia (TeMbl)

Paszgen |

Beenenue. CotHeuHAasi JHEPTreTHKA H OCHOBBI €€ Mpeodpa3oBaHus

Tema 1.1

TpaguunoHHBIE U
HETpaJANuOHHbIE
HUCTOYHUKH SHEPIUU
AKTyanbHOCTb
ucnonb3oBanua BUD

OO0u1re cBeeHNst O IPUPOAHBIX HCTOYHUKAX SHEPTHU H
sHepropecypcax. TpaauIoHHbIe Y HEPTETUIECKHE PECYPCHI,
WX OIICHKA W paclpeneieHne o pernonaM. Haydnbie
MIPUHIIMITBL UCTIONB30BaHHS BO30OHOBIISIEMBIX HCTOYHHUKOB
sHeprun (BUD): aHamm3 BO300HOBIIIEMBIX SHEPTOPECYPCOB,
BpEMEHHEBIE XapakTepucTHKH BUD, kauecTBO HCTOYHUKOB
sHepruu. TexHuueckre npoOIeMbl UCTIONB30BAHNUS
BO300HOBIIIEMBIX HCTOYHUKOB dHepruu. CorjaacoBanue
HMCTOYHHUKOB SHEPTHH B UX MOTpeduTenei. MeToas
ynpasnenus. [loTeHmanbHbple pecypehl U ypOBEHb
ucnons3zoBanus BIIO Ha coBpemeHHOM 3Tare. XapakTepHble
ocobenHocTu BHD. DHEeprocoepekeHre 1 SKOIOTHS.
®daxTopsl, 00yCIaBINBAIOIINE AKTYAITBHOCTD
sHeprocOepekeHus. Biausaue no0b4M, TpaHCIOPTUPOBKH,
MOTOTOBKH M CKUTAHUSI OPraHUIECKOTO TOIUTHBA Ha
COCTOSTHHE OKpYkarotei cpeasl. HeobxomumocTts
ucnoabs3oBanus B kak 118 53KOHOMHUH OpraHUYECKOro
TOIJIMBA, TAK W JJISI 3alUTHl OKPYKAOLIEN CPEBI.

Tema 1.2

HBUD B Poccuu u 3a
py6exom ComHevHas
OHEPrusd U METOALI €€
peoOpa3oBaHus

HBUD B Poccun u 3a pydexxom. O01as oreHKa COCTOSHUS
UCTIob30BaHusl. CucTeMa rocyJapCTBEHHON TTOIICPKKH
pa3BUTHSL BO30OHOBIISIEMON SHEPTETUKH B 3apYOEKHBIX
ctpaHax. DenepanbHbiii 3aK0H «O0 YHEProcOEPEKEHUI

Tema 1.3

®u3nYeCKre OCHOBBI
peoOpa3oBaHUs SHEPTUU
COJIHEYHOTO M3JTy4YCHUS B
AIIEKTPUIECKYIO

Hcnons3oBanne CoHIIA KaK HCTOYHUKA TEMJIOBOM 3HEPTUU.
CostHeuHast 3HEprus 1 METOAbI €€ Ipeodpa3oBaHusl.
CrniekTpanbHble XapaKTepUCTUKH COJTHEUHOTO U3ITyUeHHs.
BnusiHue reorpaguueckiux KOOpAUHAT, OPHEHTHPOBKH
MPUEMHHKA U3TY4YEHHS B IPOCTPAHCTBE, BPEMEHU CYTOK U
BpeMeHH rojia. [IpeoOpazoBaHue COTHEUHON SHEPTHU B
TEIUIOBYIO. THITBI COTHEUHBIX KOJUIEKTOPOB, UX
XapaKTEePUCTUKU U CLIOCOOBI MOBBILICHUS 3()(HEKTUBHOCTH.
KoHueHnTpaTops! conHeuHoil 3Hepruu. AKTUBHBIE U
MACCUBHBIE COJTHEYHBIE TEIJIOBbIE ccTeMBIL. [IpunInn
JEHCTBUS M apaMeTPhl COJTHEUHBIX YCTAaHOBOK IS
OTOIUICHHUS, TOPSTYEro BOAOCHAOXKEHHS 1 KOHANLIMOHUPOBAHNUS
Bo3ayxa. Mcronp30BaHNe COTHEYHOTO TeTjia B
MIPOMBIIIIEHHOCTH, CETECKOM XO3SIIICTBE U AJIs1 OBITOBBIX
HYXJ. DKOHOMUYECKHE U IKOJIOTMUECKUE aCTIEKThI
VICTIIOJIb30BaHMsI COJIHEYHOM 3HEPTUH.

Paznen 11

Paznen |1. Ucnonb30BaHMe reoTepMaibHON SHEPTHH W SJHEPTUH 0MOMAaCChI

Tema 2.1

Hcnons3zoBanue
reoTepMaibHOU 3HEPruu JJIs
o0orpesa v NOJTy4YEHUs
3JIEKTPOIHEPTUU

I'eorepmanbHas sHeprus. CTpoeHUe 3eMJIM U U3MEHEHHE
TeMIeparypsl B 3eMHOI kope. Knaccudukanmst
reoTepMajibHBIX PaiOHOB. 3amac SHEPTUU B 3eMHOW KOpe U
METOBI €€ HCIoIb30BaHusl. Mcronb30Banne reorepMaibHON
SHEPTHH JUI 000TPeBa U MOIY4YEHHS 3JIEKTPOSHEPT UL,
Cospemennsbie ['e0TOC u ux obopynosanwue. [Ipodnemsl,
CBSI3aHHBIE C MCITIOJIb30BAHUEM I'€OTEPMAIILHON SHEPTUHI

Tema 2.2

buoTonnuBo a1 sHEPreTUKH
1 OBITOBOTO TOTPEOIICHNUS

Hcnonb3oBanue 6nomaccel. cTounnkn Onomaccsl.
Knaccudukanus OCHOBHBIX ITPOIIECCOB MOTYYCHUS
O6uoTtomuBa. bBHOTOMIIMBO A1 YJHEPTETUKN U OBITOBOTO
notpebsieHust. Y CTaHOBKH JUIsl TPOM3BOJCTBA TEIUIA,




MUPOJIH3a, THIPOTCHU3AINY, Onoraza. MeTobl nepepaboTKu
OBITOBBIX OTX0/I0B. MycOpOCKHTaTeIbHBIE YCTaHOBKH.

Pazgen Il | Pa3gen I11. Ucnonb30BaHue ruApaBINYECKOii U BeTPOBOii YHEPTUH
Tema 3.1 DHepreTHUecKuil moTeHman | Mcnons30BaHme TEIIOBOM SHEPTHN OKeaHa. DHEPTeTHICCKUN
MHPOBOTO OKEaHa M CITIOCOOBI | MOTEHITHAI MUPOBOTO OKeaHa U CIIOCOOBI €T0 OCBOSHUSI.
€ro OCBOEHHUS TepMoaMHAMUYECKHE OCHOBBI UCTIOIB30BAHMSI TEIIOBOM
Hcnonb3oBaHue sHEprun SHEPTrUU OKeaHa. MaeanbHbIH 1 peadbHBIA TEIII0O0OMEHHUK,
BoJH. Mcmons3oBanne ero pacuer. bmoobpactanus u METOIBI OOPHOBI ¢ HUMHU.
SHEPTHUY MPUINBOB, MATTBIX Pabouee Teno naporypOuHHON ycTaHOBKH. TpeOoBaHus K
pex u "magaromeit” Boabl HACOCHBIM arperataM. TeXHUYeCKUe U DKOJIOTMYECKHE
MPOOJIEMBI NCTIOB30BAHIS TEIUIOBOW YHEPTHH OKeaHa.
Hcnonp3oBaHue SHEPTUM BOJIH. BOJIHOBOE ABMKEHUE.
DHeprus ¥ MOIIHOCTH BOJIHBI. J|OCTOMHCTBA M HEJOCTATKU
BOJTHOBOM dHEprur. OCOOEHHOCTH pealbHBIX BOJIH.
YerpoiicTBa my1s IpeoOpa3oBaHus SHEPTHH BOJH. [IpHauHbI
BO3HUKHOBEHUSI MPUIIMBOB. JIYHHBIC U COTHEUHBIC MTPHUIUBBIL.
DNEKTPOCTAHIINH, HCIIONIB3YIOIIHE MPIITUBHON MOIHEM BOABI 1
npuiuBHBIE TedeHus1. OCHOBHBIE PUHITUIIBI UCTIOB30BaHHUS
SHEPrUU MaJIBIX PEK U '"magaromnieil” Bos
Tema 3.2 Betposas sneprus u merons! | Mcnosib3oBaHue 3HEpruu BeTpa. BeTpoBasi 3HEPrus U METObI

ee mpeoOpa3oBaHuUs

ee npeodpazoBannss. OCOOCHHOCTH TUPKYIISIIIMA 3€MHOM
atMocdepsl. PaKTOPbI, BAUAIOLINE HA CKOPOCTh U
HanpasyieHHe BeTpa. O0Ie XapaKTePUCTUKH BETPSIHBIX
dHEpreTHYecKux ycranoBok (BOY). Knaccudpukanus
BETPOYCTaHOBOK. BOY ¢ ropuzoHTanbHONU U BEPTUKATIBHOU
ocblo. BerposHepreTnueckue yCTaHOBKH JUIs TPOU3BOICTBA
NEKTPOIHEPTUU M MEXaHUIECKOU paboThl. Bo3MoxxHOCTH U
NEPCHEKTUBbI Pa3BUTUSI BETPOIHEPTETHKH.
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Paznen IV | Pazgen V. Bogopoanas [Tpumenenue Bogoposa B sHepreTrke. OcOOCHHOCTH BOIOPOIA
JHEPreTHKA, MeTO/bI KaK HEPrOHOCUTENS. MeTO/IbI MOTydeHUs], TPAHCTIOPTUPOBKH
NpsiMOro nmpeodpa3zoBaHusi | ¥ XpaHeHUs1 BoJopoaa. Mcnoap3oBaHue BOIOpOa B KAUECTBE
TENJI0BOW YHEPTUH U SHEPreTHYECKOTO U MOTOPHOTO TOIUTuBa. COBpEMEHHOE
npoo6JieMbI ee COCTOSTHHE Y HaNpaBJICHHUS Pa3BUTHS BOAOPOIHON IHEPTETHUKH.
AKKYMYJHPOBAHUS TepModnekTpruecKne, TEPMOIMICCHOHHBIE U (DOTORIEKTpUYe-

CKHe MpeoOpa3oBaTeNy U UX XapaKTePUCTHKH.
MaraurorupoInHaMUIECKHAE TEHEPATOPBI U UX
KOHCTPYKTHBHBIE OCOOEHHOCTH. DJIEKTPOXUMHUUYECKHE TeHepa-
TOPBI ¥ TOTTUBHEIE dJIeMeHThl. Criennpuueckue mpodaeMbl
AKKyMYJIMPOBaHUS U Mepelaui SHEPTUH [P UCIIOJIb30BaHUH
paznmmaaeix BUD. brnoakkyMmynatopel. XuMHU4ecKne
AKKyMYJIATOpHL. TOIUIMBHBIE 3JIEMEHThI. X paHEHUE
SHEPreTUYECKH LIEHHBIX BEIIECTB. AKKYMYJISTOPHBIE
anexTpobaTapen. TernoBbie aKKyMyJISITOPEL.
I'mppocraTnueckue akKyMyJnaTopbl. Pe3epByapsl co cKaTbIM
Bo3ayxoM. Ilepenaua sHeprun NoToKkaMu OMOMAacChl, Teria,
XUMHUYECKH aKTUBHBIX BEILECTB, SIEKTPO3HEPTruu. Buel
BTOPHUYHBIX SHEPreTHYECKUX pecypcoB. [lapameTpsl n
BO3MOKHOCTH UCHOJIb30BAHNS BTOPUYHBIX TETTOBBIX
SHEepreTHYecKuX pecypcoB. OlieHKa SKOHOMUYECKON

3¢ $EeKTUBHOCTH UCIOIb30BAHMSI BTOPHYHBIX TETIJIOBBIX
sHepropecypcoB. Beibop onTrumansHOTO BapranTa. Berxos
BOP u sxoHOMUS TOILIHBA.

Hcnonb3oBanue GU3NUECKON TEIUIOTH! YXOASAIIMX FOPTINX
ra3oB. Vcronp30BaHue TEIIOTH OTPAOOTaHHOTO
MIPOM3BOACTBEHHOI0 U BTOPUYHOTO Mapa. Vcnonp3oBaHue
TEIJIOTHI KOHJEHCATA, HarpeToi MPOU3BOJACTBEHHON U
OBITOBOI CIIMBHOW BOJbI, BEHTHJISILIMOHHBIX BEIOPOCOB.
[TpuMeHeHune TEMIOBBIX HACOCOB U TEPMOTPaHC(HOPMATOPOB
JUTSL yTUITU3AIUH CPEeIHE- U HU3KOMOTEHIIUAIBHBIX TETJIOBBIX
BOP. Dxonomudeckas 3¢ GeKTUBHOCTD TpaHCGhOpMaIiH
TernoThl. [IpuHIun neiicTBysl, Ha3HAYEHNE U TUIIBI TETUIOBBIX
Tpy0. KOHCTPYKIIMHK TEIIONCIIONB3YIOIINX aAMMapaToB C
TeIIoBbIMH TpyOamu. Mcrons30BaHne TEIUIOBBIX TPYO LIS
coopa u yrunmzanuu BOP.

3.4.  Opranuzaius caMOCTOATEIbHOU PabOThl 00yUYaIOIUXCS

CamocrosarenbHas paboTa CTyAeHTa — oO0s3aTeNbHasi 4yacTh 0Opa3oBaTeIbHOIo Mpoliecca,
HampaBJIeHHasT HAa  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBPHOMY U JIMYHOCTHOMY
caM0o00pa30BaHUIO, Ha MPOEKTUPOBAHHE JalbHEHIero o0pa3oBaTeIbHOIO Mapuipyra u
pohecCuOHATBHON Kapbephl.

CamocrosrenbHas paboTa 00ydaroIMXCs O JUCUUIUIMHE OPraHu30BaHa Kak COBOKYITHOCTh
AyJUTOPHBIX W BHEAYAWTOPHBIX 3aHATHH M paboT, 00ECHeuMBAIOMIMX YCIEIIHOE OCBOEHHE
JUCLUTUIMHBL.

AynuTopHas camocTosiTellbHas padoTa oOydaroIMXCsl MO JAUCUUIUIMHE BBIMOJIHSIETCS Ha
y4eOHBbIX 3aHATHAX [0/ PYKOBOACTBOM IIpENojaBaTeNis M IO €ro 3aJaHuio. AyIuTOpHas
camocrosTeNnbHas paboTa oOyyaroIuxcst BXOAUT B 00N 00beM BpeMEHHU, OTBEIEHHOTO y4EOHBIM
IUITAHOM Ha ayIUTOPHYIO pabOTy, U pEriIaMeHTHUPYETCsl paCIMCaHUEM YUeOHBIX 3aHATHI.

Breaynuropnas camoctosTenbHas pabota 00yJdaromuxcs — IulaHupyemasi yaeOHast, HayqHo-
UCCIieIoBaTebCKasl, MpakTUyeckass pabora oOydaroIluxcs, BBIIOJHSAEMas BO BHEAYIUTOPHOE
BpeMs 10 3aJaHWI0O HW TIPA METOAMYECKOM pPYKOBOJCTBE TpenojaBareis, HO 0e3 ero
HEMOCPEACTBEHHOI0 yYacTHs, paClICaHUEM YUeOHBIX 3aHATHI HE perjaMeHTUPyeTCs.
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BreayautopHas caMocTosiTeNbHas paboTa 00yJaronuxcsl BKIFOYAeT B ceOsi:
MOJITOTOBKY K JICKIIUSM, IPAKTHYECKUM H JTa00paTOPHBIM 3aHATHUSIM, 3a4eTaM,
M3y4YeHue yueOHBIX MOCOOHIA;
W3YYCHHE pa3JeJIOB/TeM, HE BBIHOCHUMBIX HA JIEKIIMA W TPAKTHYECKUE 3aHSITHUS
CaMOCTOSITENIEHO;
HaIKMCaHUEe TEMAaTHYECKHX JIOKIA0B, pedepaToB Ha MPOOJIEMHBIC TEMBI;
KOHCIIEKTUPOBaHUE MOHOTpa(Hii, MIIM X OTACIbHBIX TJIaB, CTATCH;
W3YyYEHHE TEOPETHYECKOT0 W IPAKTHUYECKOTr0 MaTepualia 10 PEKOMEHIOBAHHBIM

HCTOYHUKAM,

BBITTIOJTHEHHE JOMAITHUX 3aJaHMH;
MOATOTOBKA K KOHTPOJILHOU paboTe;
MOJIrOTOBKA K TPOMEXKYTOUYHOM aTTECTAllUM B TEYEHUE CEMECTpa.

CamocrosarenbHass pabora 0OydyaromMXCsl C Y4acTHeM IMpernoiaBarens B (GopMe HHOM
KOHTaKTHOM paloThl MpeaycMaTpuBaeT TPYNIOBYIO U (WIM) HHAMBUIyaIbHYIO paboTy c

00y4aroMuUCs ¥ BKIOYAET B ceOsl:

MPOBEJCHUE WHIWBUIYaJbHBIX M TPYIIOBBIX KOHCYJIbTAUUNA TO OTAEIbHBIM
TeMam/pasjiesiaM JTUCIUTIINHBI;
MIPOBEACHUE KOHCYIbTALUN MEePE]] 3aUETOM.

HepequL paS,I[CJ'IOB/TeM/, INOJHOCTBIO HJIM YaCTHU4YHO OTHCCCHHBIX Ha CaMOCTOATCIBHOC
HN3YUCHHUC C IMMOCIICAYIOIIUM KOHTPOJICM!

Buasl u popmbl

HaumMeHoBaHue pasaejaa KOHTPOJIbHBIX é
/TeM])I JUCHUIIJINHBI, MepOl’lpI/lﬂTl/Iﬁ §
N‘_’ I BbBIHOCMMBIC HA 3a)lallﬂﬂ JJIA CAMOCTOATEJILHOU paﬁOTbI (y‘ll/lTl)IBalOTCﬂ E
CaMOCTOSATEIbHOE IPH TPOBEIEHHH S
n3yveHue TEKyLIero S
KOHTPOJIsI) =
Pazpnen | Beenenne. CosiHeUHAsi JHepPreTHKa U OCHOBBI ee peodpa3oBaHus
Tema 1.1 TpaauuHMOHHBIE U IToaroToBUTH KOHCIEKT YCTHBIN ompoc, 1

HETPaTUIMOHHBIE
HWCTOYHHUKY YHEPTUHU
AKTyanpHOCTb
Hcroib3oBanusg BUD

MIEPBOMCTOYHHKA; TTOJITOTOBKA K
JIEKIHSIM JTA00PAaTOPHBIM U
MPAKTUYCCKUM 3aHATHUAM; BBIIIOJIHHUTD
WHIVBHyaJIbHOE JOMAIIIHEEe 33/1aHHE;
BBITIOJIHUTH TCCTUPOBAHHUEC, BBITIOJIHUTH
[IOATOTOBKY OTYETA I10 JIAO0OPaTOPHBIM
paboTam; BBITIOJIHUTH HHIUBHyaJIbHbIC
3a/1aHUS; BBIIOIHUTH
KOHCIIEKTUPOBaHNE MOHOTpaduid, HiIH
UX OT/EJBHBIX TJIaB, CTATeH;
MOJATOTOBUTH TUCHMEHHBIH OTYET C
pe3ybTaTaMH YKCIIEPUMEHTA U
OTBE€TAMHM Ha KOHTPOJIbHBIC BOIIPOCHI;
MOJITOTOBUTHCA K 3aIIUTE
1abopaTOPHBIX PabOT; TOATOTOBUTH
KOHCIEKT I10 JJaOOpaTopHBIM paboTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.

TECTUPOBAHHUE,
ceMuHap-
KOH(epeHIus,
KOHTPOJIbHBIE
paboThI,
VHJUBUy alTbHBI
€ JIOMaIllHue
3aJIaHus,
MUCHMEHHBIN
OTHYET C
pe3yibTaTaMu
SKCIIEPUMEHTA U
OTBETaMHM Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MYCHMEHHBIN
OTYET C
pe3yibTaTaMu
BBIIIOJTHEHHBIX
JKCIIEPUMEHTAII
bHO-
71a60PaTOPHBIX
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pabor, 3amuTa

J1a00paTOPHBIX
paboT.

Tema 1.2 HBUD3 B Poccuu u 3a IToaAroTOBUTH KOHCHIEKT YCTHBIN Ompoc,
pyoesxxom ComHeuHast MIEPBOMCTOYHHKA; TOATOTOBKA K TECTUPOBAHUE,
SHEPTUsl U METOABI €€ JIEKLMSIM J1a00PaTOPHBIM U CeMMHap-
npeoOpa3oBaHUs MIPaKTUYECKNUM 3aHATHUSM; BBIITOJHUTD KOH(epeHuus,

MHAUBHYaJIbHOE JOMAIIHEE 3aJaHNE; KOHTPOJIbHBIE
BBINOJIHUTH TECTUPOBAHHUE; BBIIOIHUTG | PabOTHI,
MOJrOTOBKY OTYETa IO JIAOOPaTOPHBIM WHIUBUYaJIbHbI
paboTaM; BHIIOJIHNUTH HHANBUAYAIbHBIE | € JoMaliHue
3aJaHUs; BBIIIOJHUTh 3ajaHus,
KOHCIIEKTUPOBaHUE MOHOTpaduii, HiIn MUCHbMEHHBIN
WX OTJAETBHBIX IJIaB, CTaTeH; OTUEeT C
[IOATOTOBUTH MHCbMEHHBIN OTYET C pe3ynpTaTaMu
pe3ybpTaTaMH SKCIIEPUMEHTA U 9KCIEPUMEHTA U
OTBETaMHU Ha KOHTPOJIBHBIE BOIPOCHI; OTBETaMHU Ha
IIOATOTOBUTHCA K 3alllUTE KOHTPOJILHBIC
ab0PaTOPHBIX padOT; TOATOTOBUTH BOTIPOCHI,
KOHCIIEKT T10 JIAOOPaTOpHEIM paboTam; MMUCHMEHHBIT
MOATOTOBUTLCA K YCTHOMY OITIPOCY. OTYET C
pe3yabpTaTaMu
BBINOJIHEHHBIX
JKCIIEpUMEHTAII
bHO-
mabopaTOPHBIX
pabort, 3amuTa
nabopaToOpHBIX
pabor.

Tema 1.3 ®u3nYeCKre OCHOBBI IToAroToBUTH KOHCHEKT YCTHBIN onpoc,
npeoOpa3oBaHUs MIEpBOMCTOYHHKA; TTOATOTOBKA K TECTUPOBaHUE,
SHEPTUH COJIHEYHOTO JIEKIHSIM JTA00PaTOPHBIM U CeMUHap-
W3JTy4eHUs B MPAKTUYECKUM 3aHATHUSIM; BBIIOJIHUTD KOH(epeHLus,
IIEKTPUIECKYIO WHIMBUAYaJIbHOE JIOMAIIIHEE 3aJaHHNE; KOHTPOJIbHBIE

BBITIOJIHUTH TCCTUPOBAHUEC, BBITIOJIHUTDH pa6OTBI,
MIOATOTOBKY OTYETA I10 JIAO0OPaTOPHBIM WHIUBUAYAIbHBI
paboTam; BBIIOJIHNWTH MHAWBUAYAIbHBIE | € ZoMalIHue
3aJaHHuA; BBIIIOJIHUTH 3alaHus,
KOHCIIEKTUPOBaHNE MOHOTpaduid, HIiIH NACHMEHHBIN
UX OTHENBHBIX I7IaB, CTaTell; OTHYeT C
MOJITOTOBUTH MUCbMEHHBII OTYET C pe3yibTaTaMu
pe3ylbTaTaMy SKCIIEPUMEHTa U JKCIIEPUMEHTA U
OTBETaMH{ Ha KOHTPOJIbHBIE BOIIPOCHI; OTBETaMH Ha
MOJITOTOBUTHCSA K 3aIIUTE KOHTPOJIbHBIE
nabopaTopHBIX paboT; HOJATOTOBHTH BOIIPOCHI,
KOHCIIEKT TI0 JJAOOpaTOPHBIM paboTaMm; MUCHEMEHHBIT
MOJITOTOBUTHCS K YCTHOMY OIPOCY. OTHYeT C
pe3ynbTaTamMu
BBIITOJTHEHHBIX
9KCIIEPUMEHTAI
BHO-
1ab0paTOPHBIX
pabor, 3amuTa
11a00paTOPHBIX
pabor.
Paznen 11 Hcnonb3oBaHue reoTepMaibHOI JHEPTUM M SHEPrUU 6MOMacchl
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Tema 2.1 Ucnons3zoBanue [MoaroroBuTh pedepat/noknan ¢ YCTHBIH ompoc,
reoTepMaIbHON Mpe3eHTanrei; TOAr0TOBKA K JIEKIUSAM | TECTUPOBaHUE,
SHEPTrUM JUIst 000TPeBa U | J1aOOPATOPHBIM H MPAKTHYCCKUM ceMUHap-
MOJTyYCHUS 3aHSATUSAM; KOHCIICKT ICPBOMCTOYHHUKA; | KOH(EPEHIHS,
ANEKTPOIHEPTUU BBITIOJTHUTH WHAWBHIyaIbHOE KOHTPOJIbHBIE

JIOMaIlTHee 3aJaHie; BEITIOJTHUTD paboThI,
TECTUPOBAHKE; BHITIOJIHHUTH TOJTOTOBKY | MHIUBUAYAIbHBI
oT4eTa o J1abopaTOPHBIM padoTaMm; € JTOMaIrTHue
BEBITIOJTHUTH WHAWBHTyaTbHBIC 3aJaHAS; | 3aJaHUA,
BBITIOJTHUTH KOHCIICKTUPOBAHHE MUCHhMEHHBIT
MOHOTpad Ui, MM X OTACTBHBIX IJIaB, | OTYET C
cTaTei; NOATOTOBUThH MMUCEMEHHBII pe3ynbTaTaMu
OTYET C Pe3yJIbTaTaMHt KCIICPUMEHTA U | SKCIICPUMEHTA U
OTBETaMHU Ha KOHTPOJIbHBIC BOTIPOCHI; OTBETaMU Ha
MTOATOTOBUTHCS K 3aIUTE KOHTPOJIbHBIE
J1a00paTOPHBIX PabOT; MOATOTOBUTH BOIIPOCHI,
KOHCIIEKT I10 JIA0OPaTOpHEIM paboTam; MUCHhMEHHBIT
ITOATOTOBUTHCS K YCTHOMY OTIPOCY. OTYET C
pe3ynpTaTaMu
BBITIOJTHCHHBIX
AKCIIEPUMEHTAI
bHO-
mabopPaTOPHBIX
pabort, 3amuTa
mabopaTOPHBIX
pabor,
KOHTPOJIb
BBITIOJTHCHHBIX
pabot B
TEeKyIlen
aTTeCTaIUH

Tema 2.2 buotormBo mis [ToaroroBuTh pedepatr/aokian ¢ YCTHBIH OTIIPOC,
SHEPreTHKH U OBITOBOTO | TPE3EHTAINEe; MIOATOTOBKA K JISKIIUAM | TECTHpOBaHHE,
NoTpeOIeHUS JJA00OPATOPHBIM U MIPAKTHYECKUM CceMUHap-

3aHATUSAM; KOHCIICKT ICPBOUCTOYHHUKA; | KOH(EPEHIHS,
BBITIOJTHUTH WHAWBHUIYaJIEHOE KOHTPOJIbHBIE
JIOMaITHee 3a/JaHKe; BEITIOJTHUTH paboThI,
TECTUPOBAHKE; BBITIOJIHUTD OJTOTOBKY | MHIUBUAYaAJIbHbI
oT4eTa 1Mo 1abopaTOpHBIM padoTaM; € JIoMaIHue
BBITIOJTHUTH WHAWBHTyalbHbIC 3aJaHNS; | 3aJaHUS,
BBIMOJIHUTh KOHCIIEKTUPOBAHUE MUChMEHHBIH
MOHOTpad Ui, WK X OTACIbHBIX IJIaB, | OTYET C

CTaTeii; MoJIrOTOBUTh MTUChMEHHBIH pe3ylbTaTamMu

OTYET C pe3yJIbTaTaMU dKCIIEPUMEHTA 1
OTBE€TAaMHM Ha KOHTPOJIbHBIC BOIIPOCHI;
MOATOTOBUTHCS K 3aIIUTE
71a00paTOPHBIX PadOT; HOATOTOBHUTH
KOHCIEKT I10 JIJaOOpaTopHBIM paboTam;
MOJITOTOBUTHCS K YCTHOMY OIPOCY.

SKCIIEpUMEHTA H
OTBETaMH Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MUCHbMEHHBIN
OTYET C
pe3yibTaTaMu
BBITTOJIHEHHBIX
JKCTIEpPUMEHTAI
BHO-
11a00paTOPHBIX
pabor, 3amuTa
71a00paTOPHBIX
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pabor,
KOHTPOJIb
BBITIOJTHEHHBIX
paboT B
TEeKyLIen
aTTecTanuu

Pazgen Il | Ucnosib30Banue ruipaB/InyecKoii U BeTPOBOii JHEPTruM

Tema 3.1 DHepreTHIeCKUi IToATOTOBUTH KOHCTICKT YCTHBIH OTpoc,
MOTEHIIUAT MUPOBOTO MEPBOMCTOYHHKA; TOJrOTOBKA K TECTHPOBaHHE,
OKeaHa M CIIOCOOBI €ro JIEKITUSAM JTa0OPAaTOPHBIM U CeMHHap-
OCBOEHUS MIPAKTUYECKUM 3aHATHUSIM; BBIIIOJIHUTD KOH(epeHLus,
Hcnonb3oBanue WHAWBUAYaIbHOE TOMAIIHEe 3aJaHHE; KOHTPOJIbHBIC
SHEPTUH BOJH. BBITIOJIHUTH TECTUPOBAHNUE; BBIIONHUTDL | PabOTHI,
Hcnonb3oBanue MOJArOTOBKY OTYETa IO JIAOOPATOPHBIM | MHIMBUIYaJIbHbI
SHEPTUH NPUIIHBOB, paboTtaM; BBIIOJIHNUTH MHAWBUAYAIbHBIE | € ZoMalIHue
MaJlbIX PEK U 3alaHHsA; BBIIIOJIHUTH 3aJaHus,
"manaromen" BoJbl KOHCIEKTUPOBaHNE MOHOTpadrii, HITH NHACbMEHHBIN

UX OTIENbHBIX I7IaB, CTaTell; OTYeT C
IIOATOTOBUTH MMMCHMEHHBIN OTYET C pe3yibTaTaMu
pe3yabTaTaMH SKCIIEPUMEHTa U SKCIIEpUMEHTA U
OTBETaMH{ Ha KOHTPOJIbHBIE BOIIPOCHI; OTBETaMH Ha
IIOATOTOBUTHCA K 3alllUTE KOHTPOJILHBIC
J1a00PATOPHBIX pabOT; OJTOTOBUTh BOIIPOCHI,
KOHCIIEKT T10 JIAOOPaTOpHEIM paboTam; MMUCHMEHHBIT
MOJITOTOBUTHCS K YCTHOMY OIPOCY. OTYeT C
pe3yiabTaTaMu
BBINOJIHEHHBIX
9KCIEPUMEHTAI
bHO-
n1abopaToOpHBIX
pabor, 3amuTa
nabopaTopHBIX
pabor.

Tema 3.2 Betposas sHeprus u IToAroTOBUTH KOHCIEKT YCTHBIN o1poc,
METObI €€ [IEPBOMCTOYHHKA; TOJrOTOBKA K TECTHPOBAHHE,
npeoOpa3oBaHUs JIEKIHSIM JTA00PAaTOPHBIM U CEeMHHAap-

MPAKTUYCCKUM 3aHATHUAM; BBIIIOJIHHUTD KOH(I)epeHHI/IH,
WHAMBUAYaJbHOE JIOMAIIIHEE 3aJaHHNE; KOHTPOJIbHBIE
BBINTOJIHUTH TECTUPOBAHHUE; BBIIIOIHUTDG | PabOTHI,
MIOATOTOBKY OTYETA I10 JIAO0OPaTOPHBIM HWHJIABUYAJIbHBI
paboTam; BBIIOJIHNUTH MHAWBUAYAIbHBIE | € JoMalIHue
3aJJaHMsI; BBIIIOJTHUTh 3ajaHusl,
KOHCIIEKTUPOBaHNE MOHOTpaduid, HiIH NACHMEHHBIN

WX OTJICNIBHBIX TJIaB, CTATEH; OTYET C
MOJITOTOBUTH MUCbMEHHBII OTYET C pe3yibTaTaMu

pe3yabTaTaMH YKCIIEPUMEHTA U
OTBE€TAMHM Ha KOHTPOJIbHBIC BOIIPOCHI;
MOJITOTOBUTHCA K 3aIIUTE
nabopaTopHBIX paboT; HOATOTOBUTH
KOHCIEKT I10 JIJaOOpaTopHBIM paboTam;
HOArOTOBUTHCA K YCTHOMY OIIPOCY.

SKCIIEPUMEHTA U
OTBETAMH Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MUCHMEHHBIN
OTHYET C
pe3yJibTaTaMu
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BBITIOJTHEHHBIX
SKCIEPUMEHTAI

BHO-

n1a00paToOPHBIX

pabor, 3amuTa
J1ab0paTOPHBIX

paboT.

Pazgen IV | Bopopoanas IToaroToBUTH KOHCIIEKT YCTHBII OIIPOC, 66
JHEepPreTHKa, METOAbI [IEPBONCTOYHHKA; TIOATOTOBKA K TECTUPOBAHUE,
NpsIMOT0 JIEKIHSIM JTa00PaTOPHBIM U CeMUHap-
npeodpazoBaHus MIPaKTUYECKUM 3aHATHUSAM; BBIITOJHUTH KOH(epeHus,
TeNJI0BOM YJHEPTruM 1 MHAVBHIYAIbHOE JOMAIIHEE 3aJaHHE; KOHTPOJIBHBIE
npodJieMbl ee BBINOJIHUTH TECTUPOBAHHUE; BBIIIOIHUTG | PabOTHI,
AKKYMYJIHPOBaHUS MOJTOTOBKY OTYETa IO JIaOOpaTOPHBIM VHAWBUIYaJIbHBI

paboTtaM; BBIIOJIHUTh MHANBUAYAIbHBIC | € JOMAIIHHE
3aJlaHus; BBIITOJIHUTD 3a/1aHus,
KOHCIIEKTUPOBaHWE MOHOTpaduii, Hiu MUCBbMEHHBIN
WX OT/AETBHBIX IJIaB, CTaTeH; OTYeT C
[TOATOTOBUTH MACEMEHHBIN OTYET C pe3yIpTaTaMH

pe3yabTaTaMH SKCIIEPUMEHTA U
OTBE€TAMHM Ha KOHTPOJIbHBIC BOIIPOCHI;
MOATOTOBUTHCS K 3aIUTE
ab0PaTOPHBIX padOT; TOATOTOBUTH
KOHCTICKT 10 JJAOOpaTOPHBIM paboTam;
MOJITOTOBUTHCSL K YCTHOMY OIPOCY.

SKCIIEpUMEHTA U
OTBETaMH Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MHUCbMEHHBIN
OTYeT C
pe3yabpTaTaMu
BBITTOJIHEHHBIX
SKCTIEPUMEHTAI
BHO-
mabopaTOPHBIX
pabort, 3amuTa
mabopaTOPHBIX
pabor.
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4. PE3YJbTATBI OBYUYEHMS 1O JUCHUIIIMHE, KPUTEPUN OLIEHKHW YPOBHS COOPMHAPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHUE IUIAHUPYEMBIX PE3yJIbTaTOB 00yUYEHUs C YPOBHIMHU COPMUPOBAHHOCTH KOMIIETEHIIU I

Yposuu HTrorosoe Onenka B IMoxa3zare/n ypoBHsi c()OPMHPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJINY€eCTBO MATHOAIHLHOU = = =
KoMIeTeHH(-ii) GAILIOB CHCTEME yHI/IBepcaJIbHOI/l(-EIX) OﬁllleIIpO(ileCCHOHaJIL:IOI/l(-bIX) leO(l)e(‘,Cl/IOHaJILHOI/IS-bIX)
., KOMIeTeHIuM (-ii) KOMIIeTeHIM I KoMIeTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTamM K2
cucreme TeKyleH u
0 Pe3yJabTATAM leOMezl’(yTO‘IHOﬁ UA-TK-2.1
TeKyled u aTTecTAalN U-TIK-2.3
NPOMEKyTOYHOM WANI-TIK-2.5
aTTecTaluu
BBICOKHUH 3a4YTEHO OO0yuaromuiics:

- OTJIUYHO onpenensieT
TUIIOBBIMH METOAaMH
TEXHOJOTHYECKUX MPOLIECCOB
reHepauu B obmactu
HETPaJULIMOHHBIX u
BO300OHOBIIIEMBIX  HCTOYHUKOB
SHEPTHUY;
- TpaMOTHO OIpeAesieT
TUIIOBBIMH METOdaMH
TEXHOJIOTHYECKUX MPOLIECCOB
HCIIONb30BAaHUS U YTWIM3ALUU B
00JacTH  HETPAJMIIMOHHBIX U
BO300OHOBIISIEMBIX ~ HMCTOYHHUKOB
SHEPTHUY;
- PO eCCUOHANBHO
pa3pabaTeiBaeT MEPOIPUSATHS 110
SHEPro- U PECYpPCcOcOePEKEHUIO
Ha 00BEKTax B 00JIACTH
HETPAIULIMOHHBIX U
BO300HOBIISICMBIX HCTOYHUKOB
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SHEPTHH.
TTOBBITIICHHBII 3a4TEHO OO0yyvaromuiics:

- orpenenseT THITOBBIMU

METOAaMHU TEXHOJIOTHIECKHX

IPOLIECCOB I'eHepaluy B 00J1acTu

HETPaJUINOHHBIX "

BO300OHOBIISIEMBIX ~ HCTOYHHUKOB
SHEPruM, HO He  obmamaeT
JIOCTAaTOYHBIMH HaBBIKAMH
HCCIICIOBAHUS M KPHUTHYCCKOTO
MBIINUJICHUA, €TI0 OLCHKAa MOXCT
OBITDH IIOBEPXHOCTHOU WA
HecOaTaHCHPOBaHHOM;

- OHpCI[eJ'DIeT TUIIOBBIMHA
METOAaMHU TEXHOJIOTHYCCKUX
MPOIIECCOB  WCIMOJBb30BAaHUS U
YTHITU3AIUN B obnactu
HeTpaZ[I/IHI/IOHHLIX nu
BO300OHOBIISIEMBIX ~ HMCTOYHHUKOB
SHEPTUU, HO HE MPEIOCTABIISCT
JIOCTaTOYHOE KOJIHYECTBO
apTyYMEHTOB, (hakToB WIH
MPUMEPOB B TOJUICPIKKY CBOECH
OIIEHKH, €T0 aHaJIn3 MOXKET OBIThH
HCIIOJIHBIM HWJIX HEIO0CTATOYHO

yOeTUTEeTbHBIM,;

- pas3pabaThiBacT MEPONPUSITHS
110 3HEpro- 51
pecypcocOepexeHHIO Ha
00BbeKTax B obnact
HETPAIUIIMOHHBIX 51
BO300OHOBJIIEMBIX  HMCTOYHHKOB
SHEPTHH, HO HENPaBUIHHO

[MOHUMAET WM HHTEPHPETHPYET
JTAaHHBIE, CTaTHCTUKY WA
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rpaduku, 9TO MOXKET TIPUBECTH K

HEBEPHBIM BBIBOZIAM WITH
MCKQKCHHOM OIICHKE.

0a30BbIi 3a4TEHO Oobyuaromuiics:
- ompeensier THIIOBBIMU
METOAaMH TEXHOJIOTHYECKHX
HPOIECCOB I'eHEepaluu B 00IacTH
HETPaJUINOHHBIX 1/1

BO30OHOBISIEMBIX ~ HMCTOYHHKOB
SHEPTUH, HO HEJOOLECHUBACT HIIH
nepeoleHNBaET CBOHU
COOCTBEHHBIC HaBBIKM WM 3HAHUS,
9TO  MOMET OTPa3WThCS  Ha
Ka4eCTBE €ro OLECHKH;

- orpeaenseT THITOBBIMU
METOJIaMH TEXHOJIOTHIECKUX
NPOIIECCOB  WCTONB30BaHHUA U
YTHITU3AIUN B obnactu
HETPaJUINOHHBIX "
BO300OHOBJIIEMBIX ~ HCTOYHHKOB
9HEpPTUW, HO HE  TMPOBOJIUT
JOCTaTOYHO BPEMEHHU Ha
pedraexcuro Hax cBoei paboTOH,
CAMOKPHUTUKY M aHalH3 CBOHUX
OIIMOOK, OH MOXXET IPOIYCTUTH
BO3MOKHOCTh  YIYYIIHTh CBOIO
OLICHKY U MPOTPECCUPOBAT;

- pa3pabaThiBacT MEPONPHUSITHS

o SHEpPro- u
pecypcocheperKeH IO Ha
o0BbeKTax B obOyact
HETPAJAUITUOHHBIX u

BO300HOBJISIEMBIX ~ HMCTOYHUKOB
SHEPTUH, HO MOXET MPEICTaBUTh
HEBEPHBIE (baxTsl,
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HEIPaBIIHHYIO nHpOopMaIio
WIH JIOMYCTUTh CYNICCTBEHHBIC
HETOYHOCTH, KOTOPBIC MPHBOISAT
K HCKOKCHUIO WM HEBEPHOMY
MMOHUMAHHIO TEMBI WA
MIPOOJIEMEI.

HU3KUHN HE 3a4YTCHO

OO6yyaromuics:

JIEMOHCTPUPYET (PparMeHTapHbIC 3HAHUS TEOPETUYECKOTO M IMPAKTHYECKOTO MaTephal, JOIyCKaeT
rpyOble OIMOKY MPH €T0 U3JI0KECHUN Ha 3aHATHSAX U B XOJIe IPOMEKYTOUHOM aTTeCTaIlHH;
HUCIBITBIBACT CepBéSHBIG 3aTPYAHCHUS B TPUMCHCHUHU TEOPCTUUCCKUX IIOJIOKCHHMIA npu peleHuu
MMPpaKTUYCCKUX 3aJa4d HpO(i)CCCPIOHaHLHOfI HalpaBJICHHOCTHU CTAHAAPTHOI'O0 YPOBHA CJIOXKHOCTHU, HE
BIIaJICET HEOOXOJMMBIMH JUIS ATOTO HaBBIKAMH M TPUEMAaMU;

He CIoCcO0eH MPOAHATU3MUPOBATH 3a/1a4y;

HC BJIAACCT NPpUHIHIIAMHU PCUICHUA 3a/1a4;

BBITIOJTHSIET 331aHUS TOJIBKO 10 00pa3Ily 1o PyKOBOJCTBOM IpEIoaBaTelis;

JA0IyCKacT FPY6BIG OI]_[I/I6KI/I IIpu OMNpeACJICHUU HACAJIbHBIX TCPMOAWMHAMUYCCKUX IHUKIIOB, HE
3HAET MapaMeTpbl COCTOSHUS paboYero Tejaa U TePMOANHAMHUYECKHE MTPOLIECCHI;

HE YMECT OIpCAC/IATh TCIIJIOBbICE H TeHJ’IO(bI/I3I/I‘I€CKI/I€ BCJIMYMHBI, XapaKTCPUIYIONIUC
TEPMOJANHAMHUYECKHE TPOIECCHI, ONMPEICNIATh 3aBUCUMOCTh MapaMeTPOB COCTOSHHUS HACAIBLHOTO
rasa;

JIE€MOHCTPHPYET YaCTHYHO OCBOCHHOE 3HAaHHME O pa3paboTKe CXEeMbl pa3MElICHUs OOBEKTOB
npodeccuoHaNbHOM AEATEIbHOCTH B COOTBETCTBUH C TEXHOJIOTHEH MPOM3BOJICTBA;

JIeMOHCTpHpYeT ()parMEHTapHOE BIAJCHHE MPABUIAMH TEXHOJOTHUECKOW THUCIMIUIMHBI IPU
9KCIUTyaTalui 00bEKTOB MPO(ECCHOHATBHOM ACSTEIBHOCTH;

obmagaer ¢parMeHTaMH 3HAHWH HOPMATHBOB IO SHEPTO- U PECypcocOEpEe}eHUI0 Ha OOBEKTax
po(heCCUOHAIBHOM JIeATEIIbHOCTH;

uMeer YaCTUYHO OCBOCHHOE YMEHHE pa3pabaThiBaTh MEPONPHATHS IO DHEPro- M
pecypcocOepekeHrI0 Ha 00bEKTax MPO(PEeCCHOHAILHON JAESITCILHOCTH.

5. OIIEHOYHBIE CPEJICTBA JJi51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U ITIPOMEKYTOYHOM
ATTECTALUNH, BKIIIOYAA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIIUXCSA

[Ipu mpoBeneHUH KOHTPOJS CaMOCTOATENBbHOM paboThl O0yYarOMIMXCs, TEKYIIEro KOHTPOJIS M NMPOMEXKYTOYHOH aTTecTaluu Mo y4deOHOMH
muctuminHe «HerpaauinoHHble 1 BO30OHOBIISIEMbIE HCTOYHUKU SHEPTUN» MPOBEPSIETCS YPOBEHD C(POPMHUPOBAHHOCTH Y 00YUAIOIIMXCS KOMITETEHIIUI
U 3aIUIaHUPOBAHHBIX PE3yJbTaTOB 00YUYEeHHUS MO JUCHUIUIMHE, YKa3aHHBIX B pa3jiesie 2 HacTOsAIIeH MPpOrpaMMal.
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@opMBbI TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH, TPUMEPHI TUITOBBIX 3aJaHUN !

Ne DopMBbI TEKYLIEro .
IIpumepb! THIOBBIX 3aAaHUIA
I KOHTPOJIsA

1 - YCTHBIN OIpOC IO 1. Otnnuus TpaJULHUOHHBIX HCTOYHUKOB SHEPTHU OT BO30OHOBIISIEMbIX MICTOUHUKH SHEPTUHU? IK-2:
pasneny «BBenenue. | 2. 3amachl M TUHAMHKA ITOTPEOJICHUS S3HEPrOpeCypcoB? NA-TIK-2.1
Conneynas 3. llonutnka Poccun B 06:1aCcTH HETPAIUIIMOHHBIX 1 BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUN? NA-TIK-2.3
DHEPreTUKa U 4. Kak o0cTosT Aena ¢ BHEAPEHHEM BO300OHOBIISIEMBIX HICTOYHUKOB DHEPTHH B MUpPE? WUA-TIK-2.5
OCHOBEI €¢ 5. OOBEKTHI HETPATUITHOHHOMN dHEpreTHkH Poccnn?
npeoOpa3oBaHHsD» 6. IIpoGnema B3anMOICHICTBUS SHEPTETUKU U IKOJIOTHHU?

7. YTo mpensTcTBYeT MPUMEHEHUIO BO30OHOBIIIEMBIX HICTOYHUKOB Ha MPEANPHUATHIX peruoHa?
8. [JapameTpbl COTHEUHOTO U3Ty4EHUA?

9. OnuiuTe KOHCTPYKIIMUA COTHEUHBIX AJIEMEHTOB?

10. M3 xakux MaTepHaoB U3rOTABIUBAIOTCS (POTOIICKTPUICCKUE MPEOOPA30BATEIIN COM-HEUHOU
sHepruu?

11. HazoBuTe kiaccu(UKaIMIO SJIEMEHTOB TeIMOCUCTEM ?

12. Tlepeunciante OCHOBHBIE 3JIEMEHTHI I€IMOCUCTEM?

13. Kakast 0cOO€HHOCTh y KOHIICHTPUPYIOIIUX TeTHONPUEMHUKOB?

14. V3 xakuX MaTepHuaioB U3TOTABIMBAIOTCS COJIHEYHBIE KOJUIEKTOPEI 1 abcopOephI?

15. KakoBbI 5K0JIOTHYECKHE MTOCIIEICTBUS BHEAPEHUS COTHEYHON SHEPTETHUKHU ?

2 - YCTHBIH ompoc 1o 1. KakoB TemIoBoi pexum 3eMHOM KOpBI? [K-2:
pasneny 2. JlaiiTe mpuMepsl IOA3EMHBIX TEPMAIIBHBIX BOJ (TuapoTepm) B Poccun? NA-TIK-2.1
«Mcmonb3oBanue 3. [lepeuncnuTe cTpaHbl ¢ KPYMHBIMU 3allacaMy TePMaJIbHBIX BOJ? UA-TIK-2.3
reoTepMabHON 4. KaxkoBbI TPyTHOCTH B TIPSIMOM HCIOJIb30BaHUE T€OTEPMATILHON IHEPTUN? UA-TIK-2.5
SHEPTUH U SHEPTUH 5. JlaliTe npumep reoTepMabHON 3JEKTPOCTAHLIUH ¢ OMHAPHBIM LIUKIOM?

Ooromacce» 6. Kak ocymecTtisiercsi TemaocHa0XeHHE BBICOKOTEMIIEPATYPHOU CHIIBHO MUHEPAIN30BAHHON

TepMaJIbLHON BOOM?

7. Kak ocymecTBusercs TeIUIOCHAOXKEHHE HU3KOTEMIEpaTypHOH MaJOMHHEPAIHM30BaHHON
TepMajIbHON BOJOM?

8. Kakogsl mposiBnenust ['eoTOC Ha 3xosoruo?

9. YTo BXOIUT B CHCTEMY XpaHEHHSI U UCTIOIH30BaHMS Ororasza?

10. Kak ncnonb3oBanus OMOIHEPTETHUECKUX YCTAHOBOK BIIHMSAET HA SKOJIOTHIO?

11. daiite onpeaenenue GHOTOIUIUBY?

12. CKOJBKO CYIIECTBYET KIaccupuKaIyii OKOJICHHS OMOTOTLTUBA?

13. [aiiTe onpesaeneHue NOHATHIO Onoras?
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I

DopMBbl TEKYLIEro
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

14. Yro ucnonp3yercsi B KauecTBE ChIPbs AJIs TPOU3BOJACTBA Onorasa?

15. Onummmre mporece nupoiu3a (Cyxas eperoHka)?

16. Kakue ycinoBus HEOOXOAUMBI JTsl CIUPTOBOM (hepMeHTarun (OposkeHus)?
17. HazoBHTE OCHOBHBIC KOMIIOHCHTHI OHOpEaKTopa.
18. UYro HeoOXoauMO  MpOJENbIBaTH B
(YHKITMOHUPOBAHUS?

OuopeakTope [UIi  €ro  HOPMAaJbHOI'O

- YCTHBINA 0IpoC 10
paszeny
«Hcnone3oBanue
TUAPABINYECKON U
BETPOBOM SHEPTUM»

. B xakux HOpMaTUBHBIX JOKYMEHTAX yKa3aHbl BETPOBbIE 30HbI Poccun?

. [lepeuncnure BeTpoaBUTATENCH 110 MIPUHIUITY PabOTHI?

. Kakue nonymenus npuHsAThIe A5 UA€ATHHOTO BETpsKa?

. Kem npennoxxena kiaccudeckas Teopusi HACAIbLHOTO BeTpsika?

. Kak nonmyunts MakcumanpHyIo paboTy BETPOBOrO KOJIeCa KPbUIbYATOrO BETPOABUTaATEs?
. JaiiTe onpesenenue 3neMEeHTapHBIX JOMacTel BeTpokoeca?

. Kak 3anuceiBaeTcs nepBoe ypaBHEHUE CBS3U?

. Kak 3anuceiBaeTcs BTOpoe ypaBHEHUE CBSI3U?

. OT 4ero 3aBUCAT MOMEHT Y MOILIHOCTh BCETro BeTpsAKa?

10.Kak BIustOT noTepu BeTpsHBIX aApurateneii Ha ux KI1A?

11. EcTp 11 5KONOTHYECKHH yIIepO OT MCIIONh30BaHUS BETPOIHEPTETUKN?

12. Yto of1iero B ycTpoHCTBaX JJis MPeoOpa3oBaHusI SHEPTUH BOJIH?

13. B ueM npu9YrHbI BO3HUKHOBEHUS PUIUBOB?

14. Ot 4ero 3aBUCUT MOILHOCTb NPUIUBHBIX TEUEHUI?

15. Mcrionp30BaHue SHEPTUU KaKUX OKEAHCKUX TEYCHUH MEePCIIEKTUBHBI B OyaymieM?
16. Ot 9ero 3aBUCHT pecypchl TEIUIOBOM SHEPTUH OKeaHa?

17. KakoBBI 9KOJIOTHYECKHUE TIOCTEACTBHIS UCTIONB30BAHUS SHEPTUH OKeaHa?

18. KakoB OanaHc 3HEprUM OKeaHa?

19. OTnrure BOJTHOBOTO ABMKEHUE HA MIOBEPXHOCTH U B TOJIIIIE OKeaHa?

20. Kax onpefienuTb SHEPTHUI0 U MOITHOCTh BOJIH?

O 031N LN B~ Wi —

I1K-2:

NJI-TIK-2.1
UJI-TIK-2.3
NJI-TIIK-2.5

- YCTHBIH OIpOC 110
pasgeny
«BogopoHast
SHEPTETHKA, METOIBI
MPSIMOTO
npeoOpa3oBaHUs
TEIJIOBOM SHEPIHUU U

1. Kakoe 3HaueHHEe UMEET BOJOPOJHAS YIHEPIETHKA B KOHTEKCTE IIONCKA abTEPHATHUBHBIX
HUCTOYHUKOB SHEPTUU?

2. Kaxue MeTOBI IPSIMOTo MpeoOpa3oBaHMs TEIIOBOW DHEPTUH UCTIONB3YIOTCS B

BOJOPOIHOMN 3HEpreTHKe?

Uto Takoe 3MeKTPOIN3 BOJBI M KaK OH UCHOIB3YETCs AJIs MPOU3BOJICTBA BOI0poia?

4. Kaxkue npyrue METopl MPsIMOTO MPeoOpa3oBaHus TETIOBOM SHEPTUU MOTYT OBITh
MIPUMEHEHBI JIJIS1 TIOyYeHUs Bofopoaa?

w

I1K-2:

WU-TIK-2.1
NJI-TIK-2.3
NJI-TIK-2.5
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I

DopMBbl TEKYLIEro
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

npoOJeMsl ee
AKKyMYJIUPOBaHHS»

© N

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.

Kakue TexHonorunueckue npoOiIeMbl CYIIeCTBYIOT IMPH UCITOJIL30BAaHUH METOIOB
MPSIMOTO TIPe0Opa30BaHMsI TEIUIOBOM SHEPTHH B BOJOPOIHYIO SJHEPTETUKY ?
Kakwne npenmMyinecTBa UMeeT BOJOPOJT B KAUECTBE SHEPIeTUIECKOTr0 HOCUTENS?
Kakwe BBI30BBI CBSI3aHBI C aKKyMYJIUPOBAHUEM BOIOPOIa?

Kakue MeTolibl aKKyMyJIMPOBaHUS BOJIOPOJIA CYIIECTBYIOT?

Kakast poJib UrparoT TEXHOJIOTHH XPaHEHHsI BOJOPOJIA [T Pa3BUTHSI BOJOPOTHON
SHEPTEeTUKH?

. Kakue npo0iemMbl BO3HHKAIOT MPU XPAHEHUH U TPAHCIIOPTHUPOBKE BOIOpO1a?
11.
12.

Kaxkue nepcriekTHBBI pa3BUTHS BOJOPOAHOMN SHEPTETUKH CYIIECTBYIOT?

Kak BausieT ucnonp30BaHue BOAOPOIa HA 3KOJIOTHUECKYIO yCTOWIMBOCTD
SHEPTreTUYECKON CUCTEMBI?

KakoBa crenens pa3BuTHsI BOJOPOJHON HHPPACTPYKTYPHI HA JAHHBI MOMEHT?
Kakwue ctpanbl TuaAnpyIOT B pa3pabOTKe U MCIIOIB30BaHUHN BOJOPOTHBIX TEXHOIOTHIA?
Kakue oTpacin 3KOHOMUKH MOTYT HOJIYYUTh HAaHOOJIBIIYIO MOJIb3Y OT BOJOPOAHOM
SHEPreTUKH?

Kakue npenmyiiecTBa 1 OrpaHu4eHUs] UMEIOT METOABI IIPSIMOTO MIPeoOpa3oBaHUs
TEIUIOBOM SHEPIHH IO CPABHEHUIO C APYTMMHU HCTOYHUKAMU SHEPTHU?

Kakune TexHomornueckue WHHOBAIMY aKTHBHO Pa3padaThIBAIOTCS ISl TIOBBILICHUS
3¢ hekTUBHOCTH U 3PPEKTUBHOCTH BOJOPOIHOM SHEPreTUKH?

Kakune npo0Giiembl 6€301aCHOCTH CBSI3aHBI C NCIIOJIB30BAaHUEM U XpaHEHHEeM Bogopoaa?
Kak BaustroT 3x0HOMU4eckue (pakTopel Ha pa3BUTHE BOJAOPOIHON SHEPIeTUKHU?
KaxoBbI mepcrieKTUBBI UCTIOIB30BAHNUS BOJOPOIHOMN 3HEPTeTHKY B TPAHCTIOPTHOM
cekrope?

Kakue ¢puHaHCOBBIE M MOJUTHYECKHE MEPBI MOT'YT CIIOCOOCTBOBATH PAa3BUTHIO
BOJOPOJIHON 3HEPTETUKN?

KakoBbI OCHOBHBIE TEXHHUYECKHE TIPOOJIEMBI, C KOTOPHIMU CTAIKHBAIOTCSI METO,IbI
IPSMOro npeoOpa3oBaHMs TEIJIOBOW SHEPTUH?

Kaxue npenmyiiectBa 1 OrpaHHUEHUS CBSI3aHBI C HCIIOIB30BaHNEM BOJIOPOJIA B
CPaBHEHHH C JIPYTUMHU JHEPTETHICCKUMHU HOCHTEIISIMH, TAKUMH Kak HedTh U ra3?
KaxoBbI NOTEHIMATBHBIE 3KOJIOTUYECKHUE BBIT0JIbI BOJOPOIHON S3HEPTETUKN?
Kakne TexHnyeckne HHHOBALMM MOTYT CJIEJIaTh BOJOPOJHYIO SHEPreTHKY OoJiee
JIOCTYMHOM 1 3¢ (HeKTUBHOMI?

Kakue BbI30BBI BO3HHUKAIOT IPH MacIITaOMPOBAHMH MIPOM3BOJCTBA Bogopoaa?
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Ne DopMBbl TEKYLIEro o
I[IpumMepbI THNIOBBIX 3aaHUI
nn KOHTPOJIsI
27. Kak BusieT UCIOJIb30BaHNE BOJAOPOa Ha CHIYKEHNE BHIOPOCOB MAPHUKOBBIX Ta30B?
28. Kakue 5KOHOMHYECKHE BBITO/IBI MOTYT OBITh ITOIyYEHBI OT Pa3BUTHSI BOJOPOIHON
SHEPTEeTUKH?
29. Kak BIUsieT UCTIOJIb30BAHKE BOJIOPO/a Ha SHEPreTHUECKYIO 0€30MaCHOCTh CTpaH?
30. Kakue rocyaapcTBeHHBIE IPOrPaMMBI U MEXKIYHAPOAHbIE HHULIMATHUBEI CYLICCTBYIOT
JUTS Pa3BUTHS BOJOPOTHOM DHEPTETUKH?
5 | - TecTupoBaHue M0 1 K xakomy kiaccy 3Be3q1 oTHOCUThCS ConHie? [K-2:
teme «HBUD B & NA-TK-2.1
Kapnuku
Poccunm u 3a pybexom | NA-TIK-2.3
ConneuHas sHeprus u CyGKapmku HJ-TIK-2.5
METO/IBI e ~
I'uranTel

peoOpazoBaHM

Benble kapnuku

2 Inametp Comuna (MiTH. KM)?
© 1310

1,452

1,870

2,700

{

I
e

3 Ha xakom paccrossauu CoJHIIe HaXOAUTHCS OT 3eMITH(MITH. KM)?

© 1406

9,8
1857,9
55,1

4 9Hepr1/1;1 COJIHEYHOI'0 MU3JIYUYCHU BBIACIIACMAsA IMPUTCPMOAACPHBIX PCAKOUAX WU IIO0 pacucTaMm

COCTAaBJISIET ... BT.
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Ne
1011

®opMBbI TEKYIIETo
KOHTPOJIsA

IIpumepsI THNIOBBIX 3aJaHUI

3,8.1026
4,8.1016
5,8.106

8,8.102
CKOIIBKO SHEpPTUM COJIHEUHOTO U3IYyUYCHHUS BBIJCISEMASIIPU TEPMOSJICPHBIX PEaKIUSIX
ocThraetr 3eMiH ... BT.

171017
© 25107
© 481010

© 1,1.1027
6 Kakyro 3¢ hekTuBHYI0 (SPKOCTHYIO) TEMIIEpaTypy UMeeT nmoBepxHocthConnna ... K?

C 5762
C 4285
C 3624

e
1254
7 Ckonpko coctaBisfeT macca CoxHia?

© 1.98.1030
© 3631040
© 252,050

C 4,45.1033
8 Uro 3a cioit Ha puc.] npeacrasien nod uudpoi 27

TN

X WD

SAnpo
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Ne DopMBbl TEKYLIEro o
I[Ipumepbl TUNOBBIX 3aaHMIT
I KOHTPOJIsA
30Ha JIy4UCTOro mepeHoca
30Ha KOHBEKTHBHOTO MIEpeHOCa
®dorocdepa
9 Yo 3a cnoii Ha puc.] npexncrasneH non uudpoit 1?
SAnpo
30Ha JTyYUCTOr0 IEpeHoca
30Ha KOHBEKTUBHOI'O IIEPEHOCA
®dotocdepa
6 | - TecTEpOBaHHE TIO 1 CucteMbl HU3KOIIOTEHIIMATBHOTO COJTHEYHOT'O TEIUIOCHAOKEHUS MOXHO Kiaccudumuposats | [1K-2:
teme «HBUD B 10 Ha3HAYCHUIO OTMETHTE HEOOXOUMBIC: NA-TK-2.1
Poccun u 3a pybesxxom UA-TIK-2.3
cuctemsl [ BC
ComnreyHas sHEpTUs 1 NA-TIK-2.5

METO/IBI €€
npeoOpa3oBaHUsD»

KOM6I/IHI/Ip0BaHHH€ CUCTCMBI 1JIA TGHJ’IOXJ’IB.I[OCH36)KGHI/I$I
AKTHUBHBIC

MaCCUBHBIE
2 CucremMbl HU3KONOTEHIMAIBHOTO COJIHEYHOTO TEMJIOCHAOKEHUSI MOXKHO KiIacCH(PHUIUpPOBATh
10 IPUHIINITY JEHCTBHS OTMETHhTE HEOOXOIUMBIE:

CE30HHBIE
KpYyTJIOTOIMYHbIE
aKTUBHBIE

IMaCCHUBHBIC
3 CucreMsl HU3KOIIOTCHIMAJIBHOT'O COJHCYHOI'O TEIIOCHAOKEHUSI MOXKHO KHaCCI/I(l)I/IL[I/IpOBaTB
110 BUAY TCIUIOHOCUTEIIA OTMETHTE HCO6XOZII/IMI)IG:

KHUIKOCTHBIC
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I

DopMBbl TEKYLIEro
KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

Kpyrjiorogau4HbiC
BO3AYUIHBIC

ruOpUIHbIC
4 CucreMbl HU3KONOTEHIMATBFHOTO COJIHEYHOTO TEMJIOCHAOKEHUSI MOYKHO KIacCH(PHUIUPOBATH
TI0 TIPOAOJDKUTETBHOCTH PAOOTHI OTMETHTE HEOOXOMMBIC:

AKTHBHBIC
KHUIKOCTHBIC
CC30HHBIC

KpYyTJIOTOAMYHBIE
5 CucTeMbl HU3KOTIOTEHIINATILHOTO COTHEYHOTO TEIUIOCHAOKEHHS MOXHO KJacCU(UIIMPOBATH
IO THITY TEIUIOBBIX CXE€M OTMEThTE HEOOXOIUMBIE:

TUOPUIHBIE
JKUIKOCTHBIE
OJIHO- Y IBYXKOHTYPHbBIC

3aMKHYTBIE U PA30OMKHYTbIE
6 UTo Ha3bIBAIOT aKTUBHBIMH KHJIKOCTHBIMU CHCTEMaMH COJTHEYHOTO TEIUIOCHAOKEHMS?

CucTeMbl €O CHEUMAbHO YCTaHOBIICHHBIM OOOpYAOBaHHMEM Ui cOopa, XpaHEHUs u
pacrnpeeseHust TeII0ThI

CucreMsl co CIICIMaJIbHO YCTAHOBJICHHBIM XPAHCHUA U PACTIPCACIICHUS TCIIJIOTHI

CucreMsl co CIICUAJIBHO YCTaHOBJICHHBIM 060py,I[OBaHI/ICM JUIS c6opa " paclupeaciiCHuA
TCIIJIOTHI

CHCTEeMBI CO CHeNUaNTbHO YCTaHOBJIEHHBIM 000pynoBanuem Juist coopa THO, ero xpanenuem
1 iepepadoTKon

- KOHTpOJIbHas

[IpakTnueckoe 3anstue Ne 1.1

T1K-2:
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Ne DopMBbl TEKYLIEro o
I[Ipumepbl TUNOBBIX 3aaHMIT
I KOHTPOJIsA
pabota o Teme Hcnonb3oBaHue COMHEYHOW SHEPTUU UL OTOIUICHHS «4IEPHOro comHeuHoro aoma» «Yépwueri | M-T1K-2.1
«HBUD3 B Poccun u COJIHEYHBI OM» C OOJBIIMM OKHOM C IOKHOW cTOpoHbl pasmepoMm H-L (Beicota, mmuna) u | UJ-T1K-2.3
3a pyoexxom MAaCCHBHOM 3a4CpHEHHOM CTEHKON C CeBepHOH CTOpPOHBI. ToimuHa morjiomiammei crenku, | UIA-TTK-2.5
ConHeuHast SHEPTHUS U | H3TOTOBJICHHON W3 OeToHa (B), ero mIoTHOCTh p = 2,4-103kr/M3, K0d(pPummeHT mpormyckaHus
METO/JIBI €¢ crexna tin = 0,9, koadduiueHT nornomieHus cTeHku o = 0,8,
peoOpa3zoBaHUsD» OnpenennTs:
Kaxoii TpeOyercs MOTOK CONTHEYHOTO M3IYy4eHHs, 9TOOBI HarpeTh Bo3Ayx B KomHare Ha 20 °C
rpagycoB BhIlIE HapyKHOro. TemmepaTypy Bo3ayxa B JOME B 8 4acoB yTpa, T. €. yepe3 16
yacoB. TemmepaTypa HapyxHoro Bo3ayxa T1 = 0 °C rpamycos. TemnoémkocTs 6eToHa ¢ = 840
Jbx/xr-K. YaenpHOoe TepMuiecKkoe CONPOTHUBICHUE MOTEPSM Teljla U3 KOMHAThl HapyxKy uepes
crexio r = 0,07mM2-K/Br.
Bennauna | 2 3 4 5 fi 7 [ @ o[ 10 | 12 13 ] 14 [ 15
Hw | 3 | 4|5 | 453543534545
L. 5 3 - f 5 4 4 3 | 6| 3 fi 4 | 5 4 fi
B.M 02 (o0 (o3 o4 o5 o3 o402 03 03504 02|03 04]03]

8 | - KOHTpONbHAS [IpakTidaeckoe 3ansTre Ne 1.2 [K-2:
pabora 1o Teme Pacuer mockoro miacTHHYATOTO HarpeBaTess NA-TK-2.1
«HBUD B Poccun n Pasmeper mtockoro mmactuH4atoro HarpeBarens H-L  (mmpwmra w  powmaa)  (Tab.3), | UA-TIK-2.3
3a pyoexxoMm comporuBienne Temonorepsm r = 0,13m2-K/Bt, kosddunuent temmonepenaun a = 0,85. | UJ-11K-2.5

ConHeyHast sHEPTUS U
METO/IBI e
npeoOpa3oBaHUs»

Koaddumment nponyckanust crekisHHou kpeimiku 1= 0,9. KosdduiueHnt mnoriomeHus
mwiactuael o = 0,9. Temmepartypa Bxondmedl B mpuéMHHK xkunkoctd T2. Temmeparypa
OKpy»karomero Bozayxa T, morok myuucroid sHepruu G, Br/m2, tennmoémkocts Bogpl, ¢ = 4200,
Jx/(kr-° C). Temneparypa Bbixomsmied xuukoctd T3. OnpenenuTs CKOPOCTh POKAYKH,
KOTOpasi HeoOXouMa JIIsl TIOBBILICHUS] TEMITEPATyphl Ha t TpaxycoB. Hacoc paboTtaer u HOYbIO,
korga G = 0. Kak Oyner cHMKaThCsl TeMIeparypa BOJIBI 38 KaKABIA MPOXOJ] depe3 MPUEMHHUK
(T3, T2). HeoOX0MMO YYHTHIBATh CPETHIOI TEMIIEPATYPY MPOXOMASIIEH KUIKOCTH tCp.
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@opMbI TEKYIIIET0 »
p yim IIpuMepsI TUIOBBIX 3aJaHU I

KOHTPOJIsI
BapHaHTH
Bemwama |5 13 |g s |6 |7 |5 |9 |w |un |12 |13 |4 |15
Hm 2 (25702 252 (252 (252 (252 (25 |z (252
L 0% (07 (08 [10 (07 |08 [08 [10 |11 [1.2 [07 |08 |00 [10 | LI
GBI 250 650 | 600 | 600 | 630 | 750 | 700 | 600 | 630 | 700 | 750 | 700 | es0 | 700 | 750
T.°C 120 [15 |10 [5 |20 [15 [10 [5 (20 [15 [10 [5 |20 [15 [10
T..°C_ |40 |45 |35 [40 [35 [45 [35 [40 [45 |35 [40 [s0 |50 [40 |40
L °C. 4 |5 |5 |4 |5 |5 |5 |4 |5 [5 14 |4 | [+ |4
- KOHTPOJIbHAs [Ipaxtuueckoe 3anarue Ne 1.3 [K-2:
pabota 1o Teme Pacuer miomanau conHedHoi 6atapen NJ-TIK-2.1
«HBUD B Poccuu u IInoTHOCTE MOTOKA M3JTyYeHHs, MAJalOIEero Ha coJHeYHylo Oatapero, cocrapnger G, Br/m2, KIII, n %. | UJI-T1K-2.3
3a pyOexroM Kakyto mmomans F nomxnaa umets conrednas 6arapes ¢ KI1J n u momHOCTEIO P, BT. WJI-TIK-2.5
Conneunas oHeprus v | Tabnuua 4.
METOJBI €€ Bemnunma BapuauTut
peoOpa3oBaHUs» L [aJasf4[s]e[7[s[oJwl[unliz]lnl 15

G, Briw™ | 460 [ 500 | 550 | 600 | 700 | 750 | 450 | 480 500 | 520 | 550 | 580 [ 600 | 650 00

., % 2018 [ 19 ) 20| 21 [ 22 ) 23 I8 (19 | 20 | 21 (22 | 23 | 4 20

P, Br 100 | o0 | D00 ) 1200 130 | 1500 ) 140 | 90 (100 | 110 | 120 | 1300 140 | 150 160

- KOHTPOJIbHAs [IpakTnueckoe 3anstue Ne 1.4 [K-2:
pabora 1o Teme Onpenenenune KI1J] conHeunoii 6arapeu WNA-TIK-2.1
«HBUD B Poccuu u Conneunas Oarapes COCTOMT u3 (n) (OTO’IEMEHTOB, MOIIHOCTh Kaxzporo 1,5 Br, pasmep 2030 cm. | MI-TIK-2.3
3a pyOeKOM Onpenenuts KI1/I () conneuHoit 6atapeu, eciu mwioTHOCTH motoka G Bt/m2.( Tabu. 5) WJI-TIK-2.5
ConHeuHas SHeprus u | ladmma s,

METOARI €€ Benmaina Haphasry

npeodpasoBaHus L 2 3 [ 4 s [e 1 [s [ [w][n]ue|[n|u]ins

nay 000 | 1000 | 1100 | 1200 | 1300 | 1400 | [300 | 600 | 1700 | Q80D | 2000 | 2200 | 2400 | 1700 | 3000

G, B 500 450 | 350 | 600 | 630 | 700 | 750 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 500
- KOHTPOJIbHAs [IpakTnueckoe 3ansatue Ne 1.5 [K-2:
pabora 1o Teme Onpenenenne DJIC conneunoi datapen WUA-TIK-2.1

«HBUD B Poccuu u IInomanps conmuedHo# 6aTapen S, M2, INIOTHOCTH TOKA j, A/cM2 , IOTHOCTh M3nydenus G, Br/m2 ( tabn. | U-TIK-2.3
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Ne DopMBbl TEKYLIEro o
IIpuMepsI TUIOBBIX 3aJaHU I
101 KOHTPOJIsI
3a pybexom 6). Ompenenuts DJIC B conneunoit 6arapee npu KIII 1. WJI-TIK-2.5
ConHeyHas sHeprus u Tabana 6
Bapnantul
MCTOBI €C Bemwinaa :
peoOpasoBaHisD I 2 3 4 ; 6 7 8 9 oo o[z | Wi
5w 025 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 12 | 03 | 04 | 05 | 06
| 30T 200 AT | et | 2007 | 3107 | 4007 | S0 | et | 2007 | 3100 | 4107 | S0t | 60 | T
1, Alewt
GBO | 500 | oo | so0 | 400 | 450 | soo | sso | 6oo | eso | o0 | 70 | eon | 650 | 7m0 | 750
1 03 | 025 | 026 | 027 | 028 | 020 | 03 | 025 | 026 | 027 [ 028 | 020 03 | 025 | 03
12 | - xoHTpONBHAS [IpakTiaeckoe 3ansTae Ne 1.6 [K-2:
pabota 1o Teme Pacyer BakyyMHpOBaHHOTO MTPUEMHNKA NA-TIK-2.1
«Pusnueckue Onpenenuts TemnepaTypy TpyOku TTp BakyyMHpPOBaHHOrO NpMEMHHUKA, €ciu BHyTpeHHui amamerp | MI-TTK-2.3
OCHOBBI TpyOKH d, cM, TIOTOK conHeuHol sHepruu G, Br/m2, temneparypa cpenst Tep, (ta6m.9). Conporusnenus | HJ[-1TK-2.5
TIpeoGpa3oBaHIs nortepsim Teria R = 10,2 K/Br, koadduuueHT npomnyckanus cTekisiHHOW Kpbiiky B = 0,9, koaddpuument
TIOTJIOMIEHUS (JI0J1s1 MOTJIOMIEHHON 2Heprun), an= 0,85.
SHEPrUU COITHEYHOrO TaGmiua 9,
W3JIy4YEHUS B . —
INEKTPHUYCCKYIO» S |
] 3 ] 4 5 8§ | 7 | ® o [w [ [z 1115
d, cu 1 oo | 1 || 2|13 |tafs | 1 || 121314 s |0
G. B | 950 | 700 | 650 | 600 | 550 | so0 | 750 | 700 | 650 | 600 | 550 | 500 | 750 | oo | 650
Tar G 2w (15| w | 5 | w |15 |w|15|1ww0]| 3 o | 5 [ 15| 20
13 | - koHTpONBHAS [IpakTnueckoe 3ansatue Ne 1.7 [K-2:
pabora 1o Teme Ompenenenne COTHETHOTO TUCTHILIATOPA WNA-TIK-2.1
«Dusnueckue IInomans comdeunoro juctumaaropa B-L,m2. TIlotox wm3myuenms coctaBaser G,MJx/m2 B | MII-TIK-2.3
OCHOBBI Aenb.(tabn.11).  Ynenbhas Ttemnora mnapooGpasosanms Bomel = 24 MJlx/kr. Onpenemuts | JJI-ITK-2.5
r[pe06pa30BaHI/1}1 MMPOU3BOAUTCIIBHOCTD AUCTUIIATOPA.

OHEPTHUU COJIHECYHOI'O
H3JIYYCHHA B
QJICKTPUYICCKYHO»
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Ne DopMBbl TEKYLIEro o
IIpumepsI THNIOBBIX 3aJaHUI
I KOHTPOJIsI
Tabmuua 11.
Bennunna Bapuanti
EE T | 4 | 5 | 6 | 7] 8 ]9 [ |11 ] 121314 ]15
B, u 5| s |w | 15| 1w | 15|20 15w | 1w0|325)|325|25|25 |25
L, s w15 5 |20 20|20 1w | 1w| 5 |5 | 10|15z |25
G
MIEM a9 a5 | 10 | 10 [ 15 |20 [ 20 [ 15 [as [0 |15 |15 |20 | 20 |15
“ACHL
14 | - koHTpONBHAS [IpaxTnueckoe 3anstue Ne 1.8 [K-2:
pabota mo Teme Onpenenenne MUHIMATBHOM IO TPUEMHUKA B OTCYTCTBHUE ITOTEPH NA-TIK-2.1
«Dusnyeckue Paznuroe B OyTBUIKM MOJIOKO TacTepusyercsi B motoke ropstueit Boasl (70°C) B Teuenue 10 mun. | UA-T1K-2.3
OCHOBBI Jiist KauecTBEeHHOW MacTepu3aui He0OX0AUMMO Ha KaKayto OyThUIKy nofasath 1o 50 1. ropstuet | M/-T1K-2.5
npeoOpazoBaHUs BoApl. Boma 1mupKynupyer Tak, 4YTO MHHHMallbHasg Ttemmeparypa cocrtasisier 40°C.
SHEPrUu COJIHEYHOro | Mcrmomnp3yeTcs collHeuHast 3HEPrusl AJi MOJO0IPEBA BOJBL.
U3ITy4YEeHUS B Omnpenenuts MUHHMaNbHYIO TpeOyeMylo IJIONag» NPUEMHHUKA B OTCYTCTBHE MOTEph, €CIU
AIIEKTPUIECKYIO MPOM3BOANTENHHOCTE 3aBoma 65000 OyThuToK 3a 8 wacoByr pabouyio cmeHy. OOIy4€HHOCTD
npuémanka G, M/x/m2 3a 8 wacoB, t=1; 0= 1;r =0,
Tabmmua 18
| Hanmenopanme BapranTs
I 2 [ 3 [ 4567 8@ | io|i1][12]13]14]15
OBnyséuwocts [ 200 (19 [ 18 [ 17 [ 16 [ 21 [ 22 [ 20 [ 19 [ 18 [17[16| 21 [20] 19
G, M T ™
15 | - KkoHTpOJIBHAS [Tpaktuueckoe 3anstue Ne 1.9 MK-2:
pabota 1o Teme Ha conHeuHOH 271€KTPOCTaHIMU OAlIEHHOIO THIA YCTAHOBJIEHO N TEIHOCTATOB, Kaxablii M3 koTophix | MJI-TTK-2.1
«Dusnyeckue nMeeT noBepxHOcTh Fr. I'enmmocTarbl OTpakalOT COJHEYHBIE Jy4yd Ha NPUEMHHUK, HA IOBEPXHOCTH NJI-TIK-2.3
OCHOBEBI KOTOPOTO 3aperuCTPHpOBaHA MaKCHMallbHas JHepreTmdeckas ocBemeéHHocTh Hnp. Koaddumment NJI-TIK-2.5
npeo6paszoBanus otpakeHus renmmocraTta Kr = 0,8, ko3 dpunment normomenns onor = 0,95. MakcumansHast 00y4EHHOCTh

SHEPrUU COITHEYHOrO
W3JIyUYEHHUS B
JJIEKTPUUECKYIO»

3epkaja renrocrata Gr. OTnpenenuTh IIolaab NOBEPXHOCTH MPUEMHUKA FIIp M TEIUIOBbIE OTEPH B HEM,
BBI3BaHHBIE HM3IyYCHHEM M KOHBEKIMEH, ecnu pabouas TemIeparypa TeIUIoHocuTens coctamiser t°C.
Crenenp yepHOTHI npuémHnKa enp = 0,95. KoHBeKTHBHBIE OTEPH BIBOE MEHBIIE MOTEPh OT M3TyUCHHUS.
Koaddrmnent nzmyqenns abcomoTro uéproro tena CO = 5,67 Bt/(M2K4).
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Ne DopMBbl TEKYLIEro o
IIpuMepsI TUIOBBIX 3aJaHU I

I KOHTPOJIsl
Tabnuua 22
Bapu- |1 [2 [3 T[4 [5 J& [7 [& |9 w [ [1z [13 [1a |15
AHTEI
n 263 | 300 [ 280 | 270 | 260 | 200 | 350 | 340 | 320 | 330 | 310 | 280 | 180 | 250 | 255
F, o |58 [50 [60 |55 |65 |70 |40 |45 |50 [55 (60 (65 |70 |60 |35
G, | 600 | 650 | 700 | 700 | 680 | 650 | 700 | 690 | 680 | 670 | 650 | 640 | 700 | 660 | 660
Briw®
LC | 660 | TOO | 680 | 670 | 660 | 650 | 690 [ 630 | 670 | 660 | 650 [ 680 | 670 | 630 | 660
Heo |25 (2 |3 |35 |33 |34 [32 |39 |28 [26 (27 [26 |25 |24 |26
MBr/
.\-I:

16 | - KoHTpONBHAS [Ipaktnueckoe 3anstue Ne 1.10 [K-2:
pabora 1o Teme Pacuer comHeyHOTO TUCTUILIATOPA WNA-TIK-2.1
«Dusnueckue Ha octpoBe HET MCTOYHWKA MPECHON BOMABI IJS HACEICHUS, OBITOBBIX HYXJ M CEIHCKOTO XO3SHCTBA. I/II[-HK-Z,S
OCHOBBI IlpecHyio BOZy MOXKHO IOJyYUTb, OINPECHSS MOPCKYIO CONEHYH0 Bomy. OmpecHuts Boxy MOXHO, | MJI-TTK-2.5
peoGpa3oBaHUs UCTIONB3Ysl  3JEKTPOIHEPTHI0, HO Ha OCTPOBE HET JIOCTaTOYHO MOIIHOM  3JIEKTPOCTAaHIHH.

SHEPTHU COMHEHOro DneKTpodHeprueit HacesleHne 1 OBITOBBIE HYXIbl OOCCIICUMBacT BETPONAPK M pE3epBHAs JU3eIbHAs
S — ANIEKTPOCTAHIMS HeOONBIIONH MOIIHOCTH. [IpeaaraeTcsi HCIOIb30BaTh CONMHEYHYIO HEPTHUIO, TaK KaK Ha
v OCTPOBE JJOCTATOYHOE YHCIIO CONHEYHBIX JHEH. PaccunTaTh IIIOMAIL COTHEYHOTO ONPECHUTENS S, M2 HIpH
SMCKTPIHICCKYIO» ro/IOBOi MOTPEOHOCTH B MPECHO# Bojie V,ThIC. TOHH B roJl. VIHTEHCHBHOCTH COJIHEUHOT'O M3IIy4eHUs M,
ThIC. MJI’/M2r0/1, YHCIIO CONHEYHBIX AHEH B rogy — 260, yuenbHas TeruioTa napoodpasoBanus Bojbsl — 2,4
MJLx/kr, KITJ — 1 = 0,85.
Tadmuua 23
HaumeHonanne BapnasTe
1 T2 [3 T[4 J5 e [7 T8 J9 Jw [ 1271314715
Worhac. TieyTee | SO0 | 400 | 350 | 300 [ 250 (200 [ 150 | 100 (50 (10 |1 |09 (03 (07 (06
M. THIC. 50 |49 [48 [47 (46 |45 |50 |49 (48 |47 (406 (45|50 |51 |52
My’ ron

17 | - KoHTpOJBbHAS [IpaxTrueckoe 3ansTue Ne 2.1 MK-2:

pabota 1o reme Pacuer nmosie3HOro TeImIOCOAEpKaHUsl CyXOH CKaJbHOU TOPHOM MOPOABI NA-TIK-2.1
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Ne DopMBbl TEKYLIEro o
IIpuMepsI TUIOBBIX 3aJaHU I
I KOHTPOJIHA
«Dusnueckue Paccuuraiite nonesnoe remnocoaep;xxanue EQ Ha 1 kM2 cyXoii ckanbHOM nopoas! (rpanut) go rayouns: z, | MI-TITK-2.3
OCHOBBI kM (Ta6m.20). TemmnepaTypHblii rpanueHT paBeH G °C/kM. MUHHMaibHas JONMyCTHMas TeMIleparypa, WJI-TIK-2.5
IPe06Pa3OBaAH NpeBBIIAIoNIas NOBepXHOCTHYIO , 140K, rutotHOCTE rpanuta, pr = 2700kr/mM3, TEI0EMKOCTh TPAaHHUTA CT
SHEPrHH CONHEUHOro | 8201x/(xr-K). Uemy paBHa TIOCTOSIHHAs BPEMEHH, T, H3BJICUCHHA TEMIIA IPU HCTIONB30BAHMH B KAueCTBE
3Ty ueHHS B TEIUIOHOCHUTENS BOJBI, eclid 00BEMHAs ckopocTh v, M3/(c'km2)? KakoBa OymeT TeruioBas MOIIHOCTb,
n3BJIeKaeMas IepBOHadaabHO U yepes3 10 net?
DIIEKTPUUECKYFO» -
Tadbnuua 20
Hanmenosanme BapranTel
1] 2 | 3[4 [5 T8[9 (0] ]I12]13][14]15
Lew | T| 6 | 5[ 6 [ 5|75 |6 |5 |7 |6|5[6]5]7
G,°Clwm_ [ 40| 50 (60 | 50 | 60 |50 70 | 60 | 50 | 40 | 50 | 60 | 70 | 50 | 80
Voifess) [ T LI JI2[13JIA] T [ISTIAI3[L2LIJI3[I2] 1T JLI
18 | - xoHTpONBHAS [IpakTidaeckoe 3ansTae Ne 2.2 [K-2:
pabota mo Teme Onpenenenne TOCTOSHHON BpeMEHH H3BJICUSHHsI TEIUIOBOW SHEPTruu Mpw 3akaunBaHuu Boasl B | MJI-11K-2.1
«Ddusnyeckue J1acT WN-TIK-2.3
OCHOBBI Omnpenenuts Ha4YalbHYIO TeMIepaTypy t2 M KoimdecTBO reotepmanbHoil sHepruum EO (Ix) | UA-TIK-2.5
npeoOpazoBaHUs BOJIOHOCHOTO TIIacTa TONIIMHOW h KM mpu TioyOmMHEe 3aieraHwst Z KM, €CHH 3aJIaHbl

SHEPIUH COJIHEYHOIO
W3JIy4YEHUS B
JNEKTPUUYECKYIO»

XapaKTePUCTUKU MOPOAbI IUIacTa: MIOTHOCTH prp = 2700kr/m3; mopucrocts a %; ynenbHas
terioémkocth crp = 840 Jx/(kr- K). Temneparypusbiii rpaauent (dT/dz) °C/km. CpenHioro
TeMIeparypy nosepxHoctd t0 npussTh paBHOH 10°C. ¥V nenpHas TemnoéMkocTs Boabl ¢B = 4200
Jox/(xr- K); umotHOCTB Boaibl p = 1+ 103kr/m3. Pacuér mponsBecTy 1o OTHOIIEHHIO K MIIOCKOCTH
noBepxHOCTH F kM2. MUHUMAaNbHO NOMYyCTHMYIO TeMIepaTypy IUlacTa NMpHUHATH paBHOHM tl =
40°C. Inomans F = 1xkm2. OnpenenuTs NOCTOSHHYIO BPEMEHH M3BJICUCHHSI TEIIOBOW YHEPTUU
t0(;1eT) mpu 3aKkauMBaHUM BOABI B IJIacT U pacxone e€ V= m3/(c km2). KakoBa Oyxer TeroBas

MOIIHOCTh, U3BJeKkaeMasi nepeonadanbHo (dE/dt)t = 0 u uepes 10 ner?
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Tabnuua 21
[MapaseTper | BapuanTs

I 3 4 |5 & T |8 O w112 (13 )14 |15

h, xa 08109 (10 | L1112 |03 [14(05 |08 |10 (L2 |13 [L5]09 LI
Z, EM 35|30 (40 |20(3.0 |40 20|30 (40 20 |20 |30 | 40|50 (40
a, % 5 (4 5 6 [T |4 5 |6 7 4 5 1] T |4 5
dT/dz"c/sm |65 |70 |75 |80 |60 (65 (70 (75 |80 |85 (90 |70 |80 |75 |80
v, 1 L2 L1 (13014 |15 14013 (12 1 4 L5 | L1112 |13
' f{cE)

19 | - koHTpOIBHAS [IpaxTuueckoe 3anarue Ne 2.3 [K-2:
pabora 1o Teme Pacuer Ouorazoreneparopa NA-TK-2.1
«buoronnmuso st Omnpenenuts 006EM OHOrasa, Moay4aeMoro ¢ IMOMOIIBI0 OnorasoreHeparopa, yrmmmsupytomero | M/I-I1TK-2.3
9HEPTETUKH U HABO3 N KOPOB, U o0ecreunBacMyro UM MoIHOCTh. [lonaua cyxoro cOpaxuBaemoro marepuana | M/-TI1K-2.5
OBITOBOTO OT OJIHOTO KHBOTHOT'O MJET CO CKOPOCThI0 VM , Kr/cyTku. Beixon Ouorasa cocrasisier C M3/kr.
noTpeOsIeHIs» O¢ddexTuBHOCT TOpenounoro ycrpoictaa 0,68. Conepxanue MeTaHa B noixydaemMoMm Ouorase f

(Tabn.15). Bpems npeObiBaHus 0OYepeIHON OPIMH B OHOTeHeparope tr ..
Tabnuua 15.
Bemmam- BapnanTsl.
e 1 [ 2 [3] 456 [7] 8 [ 9 [10] 1 ]12 ] 13]1a]15
n 4 | 10 |15 20 [ 25| 30 |40 | 45 | 50 | 55 | 60 | 65 | 70 | 80 | lob
Ve 2 f2s (3| 2 f25) 3 |2 ]25|3 |2 |25|3|2|25]|3
KricyT. | |
Cowler [024] 03 |02 [024[03 035 04] 02 [o24] 03 [035| 04 |02 024 03
f o% (075 (07075 08|07 |07 075 | 08 |075] 07 [075 08 | 075 | 07
Loymon | 20 [ 18 (16| 14 [12| 1w [ 8| 10| 12|14 16|18 201513

20 | - KOHTpOJbHAA [IpakTnueckoe 3ansatue Ne 3.1 [K-2:
pabota o reme OueHuTh NPUIMBHOM NOTEHIMAN OacceifHa NA-TIK-2.1
«OHEPreTHIECKUN 3Has miomans 6acceiina F-10°, kM2 u cpennioro Benuuuny npuiusa R, m.(Ta6. 2). Ouenurs | M-TIK-2.3
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Ne DopMBbl TEKYLIEro o
IIpumepsI THNIOBBIX 3aJaHUI

I KOHTPOJIsA
NOTEHIMAT MUPOBOTO | MIPUJIMBHOM MoTeHIMaN 6acceitna OnoT, ncnonbsys Gopmyny JI.b. bepamreiina. UA-TIK-2.5
OKeaHa U CHOCOOBI Bemwuma 5 T3 T 5 G TBnPI:{aileu e
Cro OCBOCHITA Flohes | 1 [ 121415 [ 08 [20 (24232628 1 [ 02|15 2022
Hcnons3zoBaHue R.m 7 ] [ W | 11 [ 12 ] a3 |14 |15 [ 12 [ 11 | o g | 7
SHEPTUM BOJH.

Hcnone3oBanue
SHEPIUU NPUINBOB,
MaJbIX peK U
"majarommeit” BOAbI

21 | - KOHTpONBHAS [IpakTiaeckoe 3ansTae Ne 3.2 [K-2:
pabota mo Teme Pacuer akTHBHO THAPOTYPOWHEI NA-TIK-2.1
«OHepreTuyecKuii AXTUBHas THIPOTYpOMHA ¢ omHUM comioM (n = 1), MomHocTeio P u pabouum namopom H | M/-T1K-2.3
MMOTEHIIMAT MUPOBOTO | (Tabm.14). YrmoBas CKOpPOCTh ®, MpH KOTOpoi mocturaercs MakcumanbHeii KIIJ m =0,9. | UJ-1IK-2.5
OKeaHa 1 CIIOCOOBI Onpenenuts nuametp D xoneca TypOUHBI M YTIIOBYIO CKOPOCTH @.
€TI0 OCBOCHHUA Tabnmua 14.

Hcnonn3oBanue BapuaHThI.
Bearinsa
SHEPTUH BOJIH. : — . _—
I [z 3 [4 |5 [6 [7 [8 Jo Jw [ [12 [ [14 [15

Hcnons3oBanue P xBr T T T 1 1 .

- 10 |20 |30 (40 |50 |690 |70 |80 |90 | 100 | 110 | 120 | 130 | 140 | 150
SHEPTUH MPUINBOB,
MaJIBIX PEeK U Hu 10 |15 |20 |25 |30 |26 |40 |45 |50 |55 |60 |65 |70 |75 |80
"magaromiet’ BOAbD)

22 | - KOHTpOJIbHAS [IpakTnueckoe 3anstue Ne 3.3 [K-2:
pabora 1o Teme Pacuer nepuona, ¢pazoBoii CKOPOCTH U MOIIIHOCTH BOJIHBI Ha TJTyOOKOM BOJIE WNA-TIK-2.1
«OHepreTHYecKuit KakoBrsl nepuon, $azoBast CKOPOCTb U MOIIHOCTh BOJIHBI Ha ITyOOKO# Boae mpu anuHe BoaHbl A, | M/-T1K-2.3
MIOTEHIIMAJI MUPOBOTO | M M aMILIUTYJIE a, M. UA-TIK-2.5

OKeaHa u CII0COOBI
€ro OCBOEHUS
Hcnonw3oBanne
3HEPTUU BOJIH.
Hcnonns3oBanue
SHEPTUH NMPUIIUBOB,
MaJIBIX PEK U
"majgaromiei" BoabI»

Tadnmuua 19

Hawmme- BapuasTs

HopaHHE | | 2 3 4 3 & 7 8 9 10 11 ) 12 13 | 14 13
im 100 [ 90 | 110 | 120 [ 130 | 140 | 150 [ 1000 | 100 | 90 | B0 | 0O | D010 | 120 | 130
a.m IS [14 116 (17 (1819 (2016 |07 (15 |04 0718 |19)20
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23 | - KOHTpOJbHAA [IpaxTnueckoe 3anstue Ne 3.4 [K-2:
pabora o Teme OmnpeneneHre CKOPOCTH BETPa B INIOCKOCTH BETPOKOJIECA U NA-TIK-2.1
«BeTpoBast sHEprus ¥ | MOIIHOCTH BETPOBOI'O IIOTOKA WA-TIK-2.3
METOJBI €€ Pagmyc Berpokoneca R, M, ckopocTh BeTpa 1o koneca V0, M/c, mocne koieca V2, m/c (Tadin.13). | UA-TIK-2.5
npeoOpa3oBaHMsD» OnpenenuTe: CKOPOCTh BETpa B INIOCKOCTH BeTpokojeca V1, MOIHOCTh BeTpoBoro moroka PO,

MOIITHOCTh BeTpoycTaHOBKHU P u cuny F, neiicTByromyro Ha BeTpokosieco. IlnoTHocTh Bo3ayxa p
= 1,2Kkr/mM3.
Tabnuua 3.

Bemmnma . Bapuant.

| [ 2 [ 3| 4 5[ 6] 7 &] 9 [10]11]12]13]1a] 15

R 4 | 6| 8 [10|12)|15]|20|25|30|35) 30|45 |50 |75]|125

Voeue g iz ||| e |7 s|elw|un|iz|e]| w0

VaMle | sl gl a|s 78| 3|33 |4ls|6|6|5]| 4

24 | - KOHTpONBHAS [IpakTiaeckoe 3ansaTue Ne 4.1
pabora 1o Teme Pacuer conmueuHo# OaTapeu ISl 3apsIKU aKKyMYJISTOpa
«MeToTBI TIPSIMOTO HebomnpImas moMamnrHss OCBETHTENbHAS CHCTEMA IIUTACTCA OT aKKyMYJIATOPHOH Oatapen HampspkeHnem U,
IpeoOpa3oBaHus B (1a6:m.7). OcBemenue BKIIIOYAaeTCs KaXIBIH Beuep Ha 4 daca, moTpedseMbrii Tok [, A. Kakoit momxna
TEIIOBOH SHEPIHH, OBITh CONTHEYHas Oarapes, YTOOBI 3apsUTh AKKYMYJIHPYEMYI0 OaTapero, eCIii H3BECTHO, YTO KPEMHHUEBEIH
aKKyMyJTHpOBAHHE 1 anement umeer JIC E = 0,5 B npu toke 0,5A. Pacxon sneprum Ha 3apsg O6arapen 20 % Oosblire, yem
HepeaUa SHEpruH 3Hep_}“;[§ﬂ(i;l‘[§[;%aeMaﬂ MOTPEOUTEIIO TIPH pa3pse.

BO300HOBIISAEMBIX Bapwante:

HCTOYHMKOB. Benmunna

7 L —, - I [ 2 [ 3] 4[5 e 78 [ e [w][u/12]13]14]1s
BTOPHYHBIX : s |9z s o0 2]s 0 0|0
SHEPTETHYECKUX LA 30 [ 25| 3 | 3540 25 |30 35 |40 | 25|30 35|40 30 |35
pecypcoB»

25 | - KOHTpOJIbHAA [IpakTnueckoe 3ansatue Ne 4.2 [K-2:
paboTa 1o Teme Ompenenenre BpeMEHHU Pa3psIK TEIIOBOTO aKKyMYJIATOpa WUA-TIK-2.1
«MeTosl MpsIMOTo HeGounpmioit xopomo W30JIMpOBaHHBI JOM TpeOyeT CpeJHero BHYTPEHHEro pacxoja NA-TIK-2.3
npeoOpazoBaHUs teria Q, KBt. (1a6:1.12). BMmecTe ¢ JOMONHUTENHHBIM TEIUIOM OT OCBEIICHHS 3TO NA-TIK-2.5

TEIIOBOM OHCPIruu,

o0ecrieunBaeT nojjepxkanue BHyTpeHHed Temmepatypbl 20°C. Tlox 1oMoM HaxonsTcs
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I KOHTPOJIsA
AKKyMYJIMPOBaHHE U AKKyMYJISITOp ropsiueid BOJBI B BUJIE MPAMOYTOIBHON €MKOCTH, BEPXHEHN 4acTbi0 KOTOPOM
nepeaavya SHEPrun CIIy>)KMT TOJI AoMa S,M2. AKKYMYJIATOp TepseT TEIIo B Mpolecce oxyaxaeHus ot 60 no
BO300OHOBIISIEMBIX 40°C B Teuenwne T, cyToK. [loTeps Terura mpouCcXOIUT TOIBKO Yepes TOI.
HCTOYHUKOB. Heo6xonumo onpenenuts: riyOMHY €MKOCTH, M; TepMHUYecKoe comporusieHue, K/BrT;
HUcnonb3oBanue TOJILIMHY MOKPBITHUS BEPXHEW KPBIIKU EMKOCTH, CM; IJIOTHOCTh SHEPTUH, 3alacEHHON B
BTOPHYHBIX aKKyMYJISITODE.
OHEPICTUICCKUX Taommuoa 12.
pecypeos» Beaminna Bapuantu
I [ 2 | 3 [ & 56 780 1] [12]13]i4]15]
QKBT | b f 2 s [ es | w23 a s e | 17 | s
S | 30 | 100 | 120 | 120 | 150 | 170 | 280 | 250 | 220 | 120 | 130 | 150 | 140 | 100 | 150
T-EYTOE | jpo | 150 | 110 | 120 | 130 | 140 | 80 | %0 [ 100 [ 120 | 140 | 70 | 80 [ 20 | 100
26 | - mabopaTtopHas Jlaboparopras padora Ne 1.1 [K-2:
pabota mo Teme HccnemoBanne XapakTepUCTHK CONHEYHBIX Mopayiei. HccmemoBanme mapammenproit u | MI-T1IK-2.1
«HBUDS B Poccun n MOCTEA0BATEIbHON CXEMbI COEIMHEHUS COTHEYHBIX MOAYJIEH WN-TIK-2.3
3a pyoexxoM 1. Ha xakom ¢pu3udeckom npuHIHIE PadoTatoT (OTOAIEKTPHIECKUE HIIEMEHTHI? NA-TIK-2.5
ConneuHast 3Heprus 1 | 2. Marepuainbl, IpUMEHSIEMbIE B TTOJTyIIPOBOJHUKOBBIX 3JIEMEHTaX?
METO/JIBI €€ 3. Or dero 3aBHCHUT KOJHYECTBO BBIpaOaThiBaeMOW (DOTOINEKTPUUECKUMH 3JIEMEHTaMHU
npeoOpa3oBaHUsD» sHeprun?
4. IlepeuncnuTe, 1 HA3HAUYEHUE YCTPOMCTB, BXOSILUE B COCTAB COTHEUHOM 3JIEKTPOCTAHLUH?
5. HazoBute npuHIumn paboThl COTHEYHOM 3JIEKTPOCTAHIINN
27 | - nabopaTopHas JlaGoparopHas padota Ne 1.2 IK-2:
pabota o Teme UccnenoBanne aBTOHOMHO#N  comHewHOH  (oTodnmekTpudeckoit cuctempl u  cucrembl | MI-TTK-2.1
«HBUDS B Poccun u Oecniepe©oitHOro MUTaHuUs NA-TIK-2.3
3a pyOexoM 1. Kakue npenmMyIiecTBa U HEJOCTATKU UMEIOT COJIHEUHbIC OaTapen? WA-TIK-2.5
Conneynast sHeprus u | 2. IHTEHCUBHOCTH COJTHEYHOTO M3ITYyUYESHMS.
METO/IbI €€ 3. ®OTORIEKTPUUECKHIE CBOMCTBA P— MEPEX0Aa.
npeoOpazoBaHUs 4. BonpT-amnepHasi XapaKTepUCTHKA COTHEYHOTO HJIEMEHTA.
5. KoHCTpyKIIMM U MaTepUaibl COTHEYHBIX 3JIEMEHTOB.
6. Knmaccudukanusi 1 OCHOBHBIE 3JIEMEHTHI Te€JINOCHCTEM.
28 | - naboparopHas JlaGoparopnas pabora Ne 1.3 [K-2:
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Ne DopMBbl TEKYLIEro o
I[Ipumepbl TUNOBBIX 3aaHMIT

I KOHTPOJIsA
pabota o Teme HUccnenoBanne paboThl KOMILJIEKCA «aBTOHOMHAS COJIHEUHAas (POTORNIEKTpUIECKas CUCTEMa — NA-TIK-2.1
«HBUD3 B Poccun u cucrema OecriepeOOHHOT0 MUTAHUS NA-TIK-2.3
3a pyoexxom 1. DHEprus COTHEYHON paJHaIliH. WA-TIK-2.5
Comnaeunast sHeprus u | 2. PoTornpeoOdpa3oBaTeNI COTHEUHON SHEPTHH.

METO/BI e 3. be3amammHHbBIE TPE0OPa30BATENH COTHEYHON SHEPTUH.
peoOpa3zoBaHUsD» 4. du3nvecKue OCHOBHI MPOIIECCOB MPEe0OPA30BAHMS COTHEUHOMN SHEPTHH.
5. CucteMbl COTHEYHOr0 TeMJIOCHA0KEHUS.

29 | - nabopaTtopHas JlaGoparophas pabora Ne 1.4 [K-2:
pabora 1o Teme Wzyuenue paboThl TepMOCH(OHA, JaMmIibl TOACBETKH U 3ddexktuBHOocTH conHedynbix | M-TTK-2.1
«Duznueckue KOJUIEKTOPOB. NA-TIK-2.3
OCHOBBI 1. TermmoBoe aKKyMyJIHPOBAHHE JJISI COTHEYHOTO 000TPEeBa M OXITKICHHS. NA-TIK-2.5
npeoOpa3oBaHuUs 2. [Inockue CONHEYHBIE KOJUIEKTOPHI.
sHeprun comHedHoro | 3. ComHedHbie aOcopOepsl.

U3ITy4YEHUS B 4. DHepreTuvecKuii OalaHC TEIIOBOTO aKKyMYJISATOPA.
ANEKTPHUYECCKYIO» 5. Kimaccudukanusi akkyMyJsTOpOB TEIIa.
6. CrucreMbl aKKyMYJIUpPOBaHUs TEIJIOBOI SHEPTUH.

30 | - mabopaTopHas Jlaboparopras padora Ne 1.5 [K-2:
pabota mo Teme UccnemoBanne BAWSIHMA yIila HAKJIOHA JIaMIlbl TaHenu Ha eauHnny dSddextuBrocTtu. | MIA-TTK-2.1
«Duznyeckue B3anmocBs3bp MeX 1y TOTOKOM U TeMIIEpaTypoil. UA-TIK-2.3
OCHOBBI 1. Onpegenenrne TEXHUUECKOrO MOTEHIMAIA COJTHEUHOM SHEPTUH. WUJI-TIK-2.5
npeoOpa3oBaHus 2. Onpenenenue SKOHOMUYECKOTO MOTEHIMAIa COJTHEYHON SHEPTUH.
3HEepruu coHeyHoro | 3. Cxema CHCTEMBI COTHEYHOTO TEeTJIOCHA0KEHUSI.

U3JIyYEHUs B 4. CxeMa CHCTEMBI COTHEYHOTO TOPSUEro BOJAOCHA0KEHHS.
NEKTPUIECKYIO» 5. IlaccuBHast cuctemMa COJTHEUHOT'O TEIUIOCHAOKECHHS.
6. [Ipsimast, paccestHHAs,, CyMMapHasi M OTpaKCHHAs COJTHEUHasl paIualusl.

31 | - nabopaTtopHas JlaGoparopHas padota Ne 1.6 IK-2:
pabota o Teme OHepreTuueckuii 0ajaHC CONHEYHOro Komekropa. Omnpexaenenue skcnepuMeHTansHoi | U-TTK-2.1
«Duznueckue s dextuBHOCTH. KannbOpoBka JaT9uKOB. NA-TIK-2.3
OCHOBBI 1. Koaddurment 3amerenus. AJropurM pacuera KodphUIMeHTa 3aMeICHNU. WA-TIK-2.5
npeoOpazoBaHus 2. MHTennexkTyallbHble CBETOIPO3PaYHbIE OTPaXIaoINe KOHCTPYKIIUHU 3/TaHUMH.

OHEPTHUU COJIHCYHOI'O
H3JIYYCHHA B
QJICKTPHUYICCKYIO»

3. Knaccudukanusi cucTeM COIHEYHOTO TeTJIOCHA0KEHHSL.
4. AXTHBHAs cCHCTEMa COJTHEYHOTO TEINIOCHAOXKEHUSI.
5. Ucnonp3oBanne ConHIIA KaK HCTOYHHUKA TEIUIOBOM SHEPTHH.
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6. ConHeyHas YHEPTUsl U METOJIBI €€ MPeoOpa3oBaHHUA.
7. CriekTpasibHble XapaKTEPUCTUKN COTHEYHOTO U3ITYyUYECHMUS.
8. Buusnue reorpaduuecKux KOOPAMHAT, OPUEHTHUPOBKH IIPUEMHHMKA HU3Iy4YEHHS B
IIPOCTPAHCTBE, BPEMEHH CYTOK M BPEMEHH I'o/ia.
9. IlpeobpazoBanne COTHEUHON SHEPTHU B TEILUIOBYIO.
10. Tumel COJNHEYHBIX KOJUIEKTOPOB, HX XapaKTEPUCTMKM M CIIOCOObI  MOBBIMICHUSA
3¢ PeKTHBHOCTH.
11. KoHILIEHTpaTOph! COTHEUHOM SHEPTHH.

32 | - nabopaTtopHas JlaGopartopHas padota Ne 3.1 [K-2:
pabota o Teme XapaKTepUCTUKUA CUHXPOHHOTO F€HEpaTopa C MOCTOSIHHBIMA MarHUTaMH. NA-TIK-2.1
«BetpoBas sneprus u | 1. Kak ycTpoen TpexdasHblii CHHXPOHHBIH TeHepaTop? NA-TIK-2.3
METO/IBI €€ 2 . KakoB nmpuHIUT paOboThI Tpex(ha3HOT0 CHHXPOHHOTO reHepaTopa? NA-TIK-2.5
npeoOpa3oBaHMsD» 3 . Kakue KOHCTpYKIIMH POTOPOB UCIOIB3YIOTCS B TpeX(ha3HbIX CHHXPOHHBIX T'eHepaTopax?

4 . Kak ocyrmiecTBisieTcsl caMOBO30yKIeHHE Tpex(ha3HOr0 CHHXPOHHOTO reHepaTopa?
5. Kakoe siBleHre Ha3bIBaIOT peakiueit akops?

6. UTo Takoe XapaKTepUCTHKA XOJIOCTOTO X0/ja CHHXPOHHOTO reHepaTopa, e€ BU.

7. YTO Takoe BHEIIHSS XapaKTepUCTHKA CHHXPOHHOI'O IeHeparopa, e€ BUI.

8. UTo Takoe peryaupoBOYHas XapaKTepUCTHKa CHHXPOHHOTO TeHepaTopa, €€ BUJ.

9 . Onumute paboTy CHHXPOHHOW MAIIWHBI B PEKUME JIBUTATETIS.

10. Kak ocyliecTBIAIOTCS aCHHXPOHHBIN IIYCK U OCTAHOBKA CUHXPOHHOTO IBUTaTENs?
11. Y300pa3ute paboune XxapakKTepUCTUKU CUHXPOHHOI'O JIBUTATEIsI.

33 | - nabopartopHas JlaGoparopHas padota Ne 3.2 MK-2:
pabora 1o Teme XapakTepUCTUKU BETPOIHEPTETUUECKON YCTaHOBKH. WNA-TIK-2.1
«BetpoBas sueprus u | 1. KakoBsl 3anacel 3Hepruu BeTpa? NA-TIK-2.3
METOJIBI €€ 2. Kak knmaccuuiupyroT BETPOIHEPreTHUECKUE YCTAHOBKH? WA-TIK-2.5
npeoOpazoBaHUs» 3. Kakue nmpenmMymiecTBa u HeA0CTaTKu uMetoT BOY ¢ BepTukagbHON 0chio?

4. Kakue BEeTpO3JIEKTPOCTAHLIMK TOCTPOEHbI B Poccun?
5. [IpoucxoxneHue BeTpa, BETpOBbIe 30HbI Poccum.

34 | - nabopaTopHas JlaGoparopHas pabota Ne 3.3 MK-2:
paboTa 1o Teme [IpoBepka padoTocmocoOHOCTH BeTporeHeparopa. CHATHE 3aBUCHMOCTEH HampspbkeHuu, Toka, | M-TTK-2.1
«BeTpoBas sHeprus U | MOIIHOCTH U 4aCTOTHI BPAIllEHUsI BETPOT€HEPATOPaA OT CKOPOCTH BETPA. NA-TIK-2.3
METOBI €€ 1. Kak onpenensercst AIUTEIbHOCT IPOCTOS] BETPOIHEPTETHUECKON YCTaHOBKU? UA-TIK-2.5

peoOpazoBaHMs

2. UTO BXOJWT B COCTaB BETPOIHEPTETUICCKON YCTAHOBKU?
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3. Bnusiue BeTporeHepauuy Ha SKOJIOTHYECKYI0 CUTYaluu?
4. ObocHyiiTe BBIOOP KOJTHUUECTBA JIONACTEH BETPOIHEPIeTUIECKON YCTAHOBKH?
5. BerporenepaTtopHble YCTaHOBKH C BEPTUKAIBHOMN OCBIO JIonacTen?

35 | - mabopaTopHas Jlaboparophas padora Ne 3.4 IK-2:
pabora 1o Teme MonenupoBaHue peKUMOB PabOThl aBTOHOMHOM BETPOIHEPIeTHYECKOM YCTAHOBKHY. NA-TIK-2.1
«BetpoBas sHeprus u | 1. KoHCTpyKIHs HEHTPOOEKHOTO MPEJOXpaHUTENS? NA-TIK-2.3
METOJBI €€ 2. Martepuainsl mpuMeHsieMble B KOHCTPYKITUH BETPOreHepaTopoB? WA-TIK-2.5
npeoOpa3oBaHHsD» 3. M3y4yeHue KOHCTPYKLUH BETPOT€HEPATOPOB.

4. Kak paccunTaTh KHHETUYECKYIO SHEPTHIO BO3IYIIHOTO MOTOKa?
5. Knaccudukanus BeTpoaBUraTeneil mo mpuHIUITY PaboTHI.
6. PaboTa moBepXHOCTH TP ICWCTBHUU Ha HEE CHIIBI BETPA.

36 | - mabopaTtopHas JlaGopatopHas pabota Ne 3.5 [K-2:
pabota o Teme Omnpenenenne KOINYECTBA ANEKTPHIECKON SHEPTHUH, BEIpAOOTaHHOH 32 BpEMsI SKCIIEPHUMEHTA. NUA-TIK-2.1
«BetpoBas sueprus u | 1. PaboTa BeTpoBOTro Kojieca KppUTb4aTOr0 BETPOIBUTATEIS. NA-TIK-2.3
METO/IBI €€ 2. [lonsaTue uaearbHOTO BETPSIKA. NA-TIK-2.5
npeoOpazoBaHUs» 3. Knaccuueckas Teopus UaeaIbHOTO BETpsKa.

4. Tlorepu BETpSIHBIX IBUTaTENCH.
5. DHeprus BeTpa U BO3MOXKHOCTH €€ UCIIOJIb30BaHUS.
6. Turbl BETPOIHEPTETHUECKUX YCTAHOBOK.

37 | - pedepar no pazneny | Temsl s pedeparos: MK-2:
«BBeneHue. 1. Bo30OHOBIIsIEMBIE HCTOUHUKH SHEPTUN Ha SHEPTrOTeHEPUPYIOIINX TPEATPUATHSIX. NA-TIK-2.1
Conneuynas 2. 3aKOHOAATENHCTBO CTPaH B 00JIACTH aIbTEPHATUBHOMN SHEPTreTHKH. UA-TIK-2.3
sHepreTuka u ocHOBH | 3. Herpaagummonnas sHepretuka B Poccuiickoit depeparuu. WA-TIK-2.5
ee npeoOpa3oBaHus» | 4. DKOJIOTUS U AIbTepHATUBHAS SHEPT€THKA.

5. KoHcTpyKumu QoTO3IEKTpUYECKUX peodpazoBaTenei.

6. Conneunas sHepreTuka B Poccuiickoii @enepanuu.

7. ConHeyHas PHEPreTHKa B IPYTUX CTpaHaX, TEHIECHINN Pa3BUTHA.

8. ITocnenHue MpOEKTHI peaM30BaHHbIE B MUpE ¢ NpuMeHeHneM sHeprun CosHna.

38 | - pedepar no pazneny | Temsl aus pedeparos: IK-2:
«Hcnons3oBanme 1. UcTOYHUKY T€OTEPMAIBHOTO TeIla. WUA-TIK-2.1
reoTepMaIbHON 2. [Ipumepsl HCNIONB30BaHMS TEPMATILHONW SHEPTHU B MUpE. NA-TIK-2.3
SHEPIUU U SHEPTUU 3. CucteMbl TEIIOCHA0XKEHHS C MPUMEHEHHEM TEIUIOBBIX HACOCOB. UA-TIK-2.5
OroMacch) 4. I'eoTOC B Poccuiickoit denepariuil, KOHCTPYKIUH, TEPCIIEKTUBBI Pa3BUTHSI.
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5. KoHCTpyKIIMM YCTPOUCTB 1O MpeoOpa3oBaHMIO SHEPTUH BOJIH.
6. OcHoBHbIe npuHIMNUaIbHBIE cxembl OTIC.
7. icnionib30BaHWE YHEPTUU NPUITUBOB B Poccuu.
8. cnonp3oBanme niepenaia TeMrepaTyp okeaH-atMocdepa.
9. BHOTOIMBO, UCTOPHS HCTIOTIB30BAHHUSL.
10. Micnionp30BaHus METaHa B IPOMBIIIIIEHHOCTH U HAa TPAHCIIOPTE.
11. YTunmsanust 6Mora3oB Ha MOTUTOHAX IO 3aXOPOHEHUIO MyCOpa.
12. [Muponu3Hble cTallMOHAPHBIE U MOOHMJIBHBIC YCTAHOBKHU.
13. TloTeHIMAan KCTIOJIb30BaHUSI OPUKETUPOBAHHOTO OMOTOILIMBA B Poccuu.

39 | - pedepar mo paznmeny | Temsl anst pedeparos: [K-2:
«Mcnonp3oBanue 1. Ucropus pa3BUTHs BETpOIHEPreTuky B Poccuu. NA-TIK-2.1
TUAPABIAYECKON U 2. [lepcrieKTHBHBIE KOHCTPYKIIMH BETPOBBIX YCTAHOBOK. UA-TIK-2.3
BETPOBOI SHEPTUI» 3. OcobenHoctu 3kcruryararuu BOC. NA-TIK-2.5

4. O6oCcHOBaHIE NCTIOIB30BAHMS WM HE UCTIONB30BaHus BOY B pernone.

40 | - U3 no pa3neny Pacyer cucTeMbl COTHEUHOTO TEIIOCHA0KECHUS [K-2:
«Mcnonp3oBanue BapuaHnT KOHTpOnBHOIN paboThl BhIOMpaeTcs mo OykBam cBoed Qamunuu (mostopsist ee npu | M/-T1K-2.1
THUIPABIHYECKON U HE0OXOJMMOCTH) COTJIaCHO MpWBEIeHHON cxeMme (Tadim.). Eciau B rpymme ects ogrodamunbiel, | MI-TTK-2.3
BETPOBOU SHEPTUM» TO TIOCJIEAYIONIUH 110 CIIUCKY BRIOMpPAET 3aJaHNe TI0O UMEHH. NA-TIK-2.5
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N @opMmbt TekyLuero IIpumepsI THNIOBBIX 3aJaHUI
nn KOHTPOJIHA
Homepa 3anau
Topon | MeKCD '{‘”'H"_ T.°C | T.°C B
(o l-on (mo 2-n .::;u;_? (mo 4-n (o 5-1 (mo 6-n
OyxBe) Gyxee) Gyxae) Oykee) oykee) ovKEe)
A Jl X | Anma-Ata 1 1 50 5 25
B M I | Anmxaban 2 2 55 10 30
BHUY baxy 3 3 60 15 35
I' O Il | Epeean 4 4 30 20 40
igpaii| Kueg 5 5 55 5 45
A P b | Knmmnes 6 1 60 10 25
E C Bl | Mocksa 7 2 55 15 30
3T72 | Opecca 5 3 60 20 35
H ¥ K| Tamkenr 1 - 65 5 40
K @ A | Tonnucu 2 3 30 10 45
41 | - UJ3 no teme 1. Pacuet BeTpoBOii yCTaHOBKH IK-2:
«BCTpOBaSI 3HeerH u BE’T]}DBB.H YCTaHOBKa COCTOHMT H3 N OJTHOTHITHLIX BETPOOHEPTETHYECKHX YCTAHOBOK I/IH'HK'Z. 1
METOJIBI €€ (B2Y). Jlnuma monactu Betpokoneca [, m. Cxopocts Betpa V, a/c. KIIJ| I/U:[-HK-Z. 3
npeo6pa3OBaHI/m» BeTPOJABHIATENsT 7,. leMIepaTypa OKpPYKAlOUIero BO3AyXa H atMmochepHoe I/IH-HK-ZS

JIABJIEHHE COOTBETCTBEHHO ¢, °C W P, klla.
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101}

®opMBbI TEKYIIETo
KOHTPOJIsA

IIpumepsI THNIOBBIX 3aJaHUI

}ﬁ;‘}; n, wim Lou V., mle N, % | 1, % | 1 °C p klla
1 8 55 12 31 73 -20 100
2 9 57 11 32 74 -15 101
3 10 59 10 33 75 -10 102
4 11 61 9 34 76 -5 101
5 12 63 12 33 78 0 100
6 11 66 14 32 77 5 99
7 10 69 16 33 716 10 98
8 9 72 18 34 77 15 97
9 8 75 20 33 78 20 99
10 7 56 18 34 79 25 101
11 6 58 10 31 73 -23 100
12 5 60 9 32 74 17 101
13 15 62 11 33 75 -13 102
14 16 64 12 34 76 -3 101
15 17 66 14 33 78 2 100
16 18 68 16 32 77 6 99
17 19 70 13 33 76 8 98
18 20 72 14 34 77 10 97
19 21 74 17 33 8 12 99

2. PacdeT ckopoCTH BO3IYIIHOTO IIOTOKA Ha BBICOTE OAlTHA BETPO3HEPI€THUECCKOH yCTAHOBKH

Venosne:
OnpeenuTs MOIHOCTE TOPH30HTaIBHO-0ceBOH BOY ¢ BeTpokonecom guaMeTpoM Dgy 1
CKOpOCTD BO3IYIIHOTO NOTOKA Ha BLICOTE OalIHH BETPOIHEPTETHYECKOH  YCTAHOBKH TIPH

3aJaHHBIX YCIOBHAX.

Onpenenants:

1. Kax M3MeHHTCS MOIHOCTE M CKOPOCTD NIPH ApyToii BeicoTe Samun BOY h; u hs?

2. M3MeHHTCH JIH MOIIHOCTD BETPOBOI CTAHIHH NIPH YBenHIeHAH Dpy Ha 20% npu
HEeH3MeHHO BeicoTe Gamnu (h,=const)?

3. H3MeHHTCH TH MOLIHOCTE BETPOBOH CTAaHLHH NPH YMeHbIneHHH Dpg Ha 20% npu
HeW3MeHHoii BeicoTe Gamnu (h,=const)?

TMoctponts rpadik hewms=f(Ngav).

Moctpontek rpaduk Dax =f(Npay).
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®opMBbI TEKYIIETo
KOHTPOJIsA

IIpumepsI THNIOBBIX 3aJaHUI

Bricora
Dopua Bricor Hsmenenna | H3menenna
cros Cropoct Crenens
Bapuan pensetha | Mereoctamum| a  [Dgg| s Bwicota | 8 BhicoTa
armocdep | b BeTpa, | OTEPRITOCTH
T _ MeCcTHOCT E] Dammm,| , M Gamran Damxn
B Vg mic thmorepa
" hy. m ha, M hz, M
hp, m
Bonuzn wllpin-
1 17 Brinysnas 300 | 8 35 25
2,5 3a/IHE : Hasonoxs
Bomsn
2 18 [Tnockas |«Kpectosmiin| 325 |85 37.5 275
2,75 oKeaHa
Bomsn «CeTh-
3 19 BormyTas 350 |9 40 30
3 Gonemoi pern Hagronows
Bomsn
wllpan-
4 19 Gonemoro | Brnywnas 375 |95 42,5 325
Hasonoxs
325 o3epa
Bomsn
5 20 sayTpentero | Ilnockas |«Kpectosmiis | 40,0 | 10 45 35
3.5 MOps
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®opMBbI TEKYIIETo
KOHTPOJIsA

IIpumepsI THNIOBBIX 3aJaHUI

Cpems MHEOIHX,
ABCMCHTOR wlCeTh-
] 21 Boruyas 42,5 (105 47.5 315
JAMHIICHHOCT Hasonoks
375 (]
Cpenn
OTACTEHEIX
allmimn-
T 22 amesMcHTOR | Brmyenas 450 | 11 50 40
Haeomogs
IRMHICHHOCT
4 (]
Eea aneseHTOR
4 23 samueHnoct | [nockan |«Kpecropwiis| 47.5 (11,5 525 415
425 n
Bomirzn wlCeTh-
@ 24 Boruytas 5000 |12 35 43
45 BOMLID peER Hasonoks
Bomzn
allmmn-
10 25 Gomeuore | Bemyenas 525 |125 57,5 47.5
Haeomogs
4,75 o3cpa
Bomirzn
11 26 B Maocxan |«Kpecropeiine| 550 | 13 1] S0
5 BOMLID peER
Hime
wlCeTh-
12 27 oEpyEasH | BormyTas 57.5 |13,3 625 515
Haeomogs
5,25 NpeIMeToR
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(I)OprI TEKYIIEro o
IIpumepsI THNIOBBIX 3aJaHUI
KOHTPOJIsA
Bomon | sl lam-
13 23 Brmyknas ain | 14 65 55
5,5 JamnEa Hasoaoks:
Bomnrzn
14 29 ~ [Mnockan |«Kpecroseiie| 62,5 (145 67,5 515
5,75 ORCAHR
Bomnzn
#CeTh-
15 30 eRyTperbcro | BorwyTas 650 | 15 T i
Hasoaoks
] MOpE
Cpems sMH0rHx
AMMEHTOR wl [mm- N o ~
16 31 Brmyrias 67,3 |135 T25 62,5
JAMHIEHHNCT Hasoaoks
6,25 n
Cpean
OTEMTLHEIX
wl [mm-
17 32 aneseHToR | [Laocsas 700 | 16 75 ]
Hasoaoks
IAMMIEHHOCT
6.5 n
Bea anesenToR
18 35 6,75 | zaupnuenncct | Boruytas | «Kpectoswtiie| 72,5 (16,5 T7.5 67,5
H
KOHTpOJIbHAs pabota | Kak/blil myHKT copeput no 2 Bompoca: T1IK-2:
10 pasjeny 1. Kakwue MeToapl MpsIMOTO NMPeoOpa30BaHUs TEIIOBOW YHEPTUHU HCIIONB3YIOTCS B BOJOPOTHOMN NJI-TIK-2.1
«BonopoHast sHepreTuke? KakoBbl MX NIpenMyILIecTBa U Ol"paHI/I‘IeHI/IH?‘) NJI-TIK-2.3
3HepFeTI/IKa, METO/IBI 2. Kaxue BBI30BBI CBSI3aHBI C AKKYMYJIHMPOBAHUEM BOAOPOJA ! Kakne METOAbI AKKYMYJIHNPOBAaHUA I/IH'HK'ZS
BOJIOPOJIa CYIIECTBYIOT?
npaMoro
3. Yo Takoe QJICKTPOJIU3 BOJbI U KaK OH UCIIOJB3YETCA AJIA IMTPOU3BOACTBA Bonopoua? Kakue
npeoOpazoBaHus o
N TEXHOJIOTHYECKHE MPOOIeMbl BO3HUKAIOT MPHU €T0 MPUMEHEHHUH?
TCIJIOBOW SHEPTUM 1 4. Kakue TeXHOJIOTHYECKHUE HHHOBAIMHU pa3pabaThIBAIOTCS AJIs TOBBIIICHUS 3P PEKTHBHOCTH
npobIeMsl ee BOJIOPOIHOM 3HepreTHku? Kak OHH MOTYT peniuTh TpoOIeMbl aKKyMYJITHPOBAHUS?
AKKYMYJIMPOBAHHW» 5. Kakue mpenmyniecTBa 1 OTpaHUICHUS HIMEET BOAOPOJ B KAUECTBE SHEPTETHIECKOTO HOCUTENA?
Kax oHU CpaBHHBAIOTCS ¢ IPYTUMH HCTOUHUKAMH YHEPTHU?
6. Kaxkue NEPCIICKTUBBI pa3BUTUSA BOHOpOHHOfI OHEPICTUKU CyIIIeCTByIOT? Kakue MEpPbI MOXKHO
MPUHATH AJId UX peanmaunn?
7. Kaxue BBI30BBI CBSI3aHBI C XpaHCHUEM U TpaHCHOpTHpOBKOfI BO,Z[OpO,Z[a? Kakue TexHonoruun
paSpaGaTBIBaIOTCSI JUISA pCIICHU S 9TUX HpO6J’ICM?
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I[Ipumepbl TUNOBBIX 3aaHMIT

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakne npoGiembl 6e3011acHOCTH BO3HUKAIOT MPU MCIIOJIb30BAaHUM U XpaHeHHH Bogopona? Kak
MOHO 00ecTeunTh 6€30MacHOCTh BOJAOPOJHOM SHEPTETUKH?

Kak BnmsieT ucnosip30BaHue BOJOPO/Ia HAa IKOJIOTMYECKYIO0 YCTOHIMBOCTD IHEPT€TUUECKOM
cucrembl? Kakue npernMyiiecTBa OH MOXKET IIPUHECTH B CHU)KEHUU BEIOPOCOB IMTapPHUKOBBIX
ra3os?

Kakune sKoHOMHUYECKHE BBITOJIbI MOTYT OBITh MOJYYEHBI OT Pa3BUTHSI BOIOPOIHOM SHEPTreTUKHU?
Kak oHHM COOTHOCSTCS C 3aTpaTaMy Ha MIPOU3BOJICTBO M HHYPACTPYKTYPY?

KakoBa creneHp pa3BUTHS BOIOPOTHON HHYPACTPYKTYpHI Ha NaHHEBIH MoMeHT? Kakue
MPEMSITCTBHSL MOTYT BOSHUKHYTH IIPH Pa3BEPTHIBAHUH TaKoi nHPpacTpyKTypsI?

Kakne mpoGiemMpl BO3HUKAIOT P MACIITaOMpOBaHUU POU3BOACTBA Bomopoaa? Kakue Mepsl
MOTYT OBITh IPEIIPUHATSHI TSI IPEOIOJICHHS 3TUX MPodIeM?

Kakue TexHomorn4yeckue npoodaeMbl MOTYT BO3SHUKHYTh NP UCIOIb30BAHUN METOJIOB IIPSMOTO
npeoOpa3oBaHus TEIUIOBOH sHeprun? Kakue nHHOBAIIMK MOTYT IIOMOYb B UX PEIICHUN?

Kak Bnusier ncnosip30BaHue BOJOPOa Ha SHEPreTHYECKYI0 Oe3omacHocTh cTpan? Kakue
IIPEeUMYIIECTBAa OH MOXET IPUHECTU B CHI)KEHUH 3aBUCUMOCTH OT UMIIOPTA.

Kakue TexXHOIOrHuecKHe MPenMyIIecTBa MIMEIOT METO/IbI IPSIMOTO MPe0Opa30BaHHUs TEILIOBOM
SHEPIUH 10 CPAaBHEHHUIO C KOCBEHHBIMH MeTofaMu? Kak oHHU cltocOOCTBYIOT OBBIIICHUIO

3¢ PEKTUBHOCTH BOJOPOIHON SHEPTETHKH?

Kakne sKkoHOMHUYECKHE 1 SKOJIOTUYECKHIE BBITOIBI MOTYT OBITH HOJyYCHBI OT HHTETPALIN
BOJIOPOAHON SHEPTETHKH C APYTMMHU HCTOYHHKAMH BO300HOBIIsIeMOH sHeprun? Kakne nmpumepsl
TaKOW MHTETPAIUH YK€ CyIIECTBYIOT?

Kakue (hakTophl BIMSIOT HAa CTOMMOCTB TPOM3BOCTBA BOJIOPOAA M €T0 KOHKYPEHTOCIOCOOHOCTh
Ha YHEepreTH4ecKoM priHKe? Kak MOXKHO CHU3UTB 3aTpaThl HA IPOU3BOJICTBO?

Kakue TexHONIOrHUeCKHe MHHOBAIMY pa3padaThIBalOTCS AJIsl TOBBIIIECHUS (P QEKTUBHOCTH U
YCTOMYMBOCTH XpaHeHHs Bojiopoa? Kak oHM MOTYT ClIpaBUThHCS C TpodieMaMu
aKKyMYJIHPOBaHU?

Kakne Hay4HBIE HCCIIETOBAaHUS IPOBOAATCS IS abHEHIIIEr0 pa3BUTHS BOJOPOIHOM
sHepreTuku? Kakue BEI30BBI OHM CTaBST Iepes cO00H U KaKHe Pe3ynbTaThl OXKHUIAIOTCS?

Kakoe BimsiHEE MOKET OKa3aTh BOJIOPOAHAs SHEPreTHKa Ha pa3BUTHE TPAHCIIOPTHOTO ceKTopa?
Kakne npenmMymiecTBa OH MOXET ITPEAOCTABUTH B 0071aCTH MOOMIBHOCTH?

Kaxk Bimsiror reorpaduiueckne 0COOEHHOCTH Ha BO3MOXKHOCTH MCIIOIb30BaHMS BOAOPOJHOM
sHepretuku? Kakue pernoHsl UMeIOT HOTEHIMAN I pa3BUTUS 3TOH oTpaciau?

KakoBbl TexHHYECKHE TPOOIEMBI M OTPAaHWYEHHS IPU CO3JIaHUU HHPPACTPYKTYPHI ATl 3aPaBKU
BOJIOPOHBIX aBTOMOOWIeii? Kak oHM penraioTcs B pa3HbIX CTpaHax?

Kakwne TexHOIOTHI HCCHEIYIOTCS IS HCIIOIB30BaHUS BOJOPO/a B chepe IPOMBIIIIICHHOCTH?
Kakne npuMeHeHns: BOJOpoaa MOryT ObITh Hanbosee 3¢ (heKTHUBHBIMI?
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24. KakoBa POJib BOAOPOJa B pa3BUTHU 3HepreTquc1<017I CHCTEMEI Ha 0ase MUKPOTpUuaOB U
ACUCHTPATIU30BaHHBIX cereit? Kak oH MOKeT 00€CIIEUNTL HE3aBUCUMOCTE U yCTOﬁ‘-IHBOCTI;?
25. Kakoe 3HaueHue MMeeT 06pa3OBaHI/Ie U IMOBBIICHUEC OCBCAOMJICHHOCTH O BO)IOpO,HHOﬁ
sHepreruke? Kaxue Mepbl MOKHO NPEANPUHATE AJIS paCIpOCTPaHEHUs 3HAHUM 0 Heil?
26. KakoBa poJib roCyAapCTBEHHBIX IPOIPaMM M PETYJIMPOBAHUS B Pa3BUTHU BOJIOPOJHOM
3HepFeTI/IKI/I? Kak onun MOT'yT CTUMYJIMPOBATh MHHOBAIlUN 1 I/IHBGCTI/IHI/II/I?
27. Kaxue BBI30BBI BOSHUKAIOT IIPH HHTETPALINN BOAOPOIHON YHEPTETHKH B CYIIECTBYIOIIYIO
SHEPreTHIECKyIo HHPpacTpyKTypy? Kak ux MoxHO mpeomoneTs?
28. KaxoBHI epCIIeKTUBBI UCTIOIB30BaHISI BOAOPO/Ia B OTPACIAX C BEICOKUM YHEPTONOTPEOICHIEM,
HapuMep, B MPOU3BOACTBE CTAJIN WIN XHUMHYICCKOMN HpOMBIH.IJ'IeHHOCTI/I? Kakue npeuMyuiecTBa
OH MOXET HpeZ[OCTaBI/ITB?
29. KakoBo oTHOLIEHHE OOIIECTBEHHOCTH K BOJAOPOIHO sHepreTruke? Kakue nmpensTcTBUs MOTYT
BO3HUKHYTH B IIPOIECCE BHEPEHHSI U KaK MX MOXKHO MPEOI0JIETh?

43 | pedepar/moknan c Tembl 11 pedepaTos: [K-2:
Mpe3eHTanuei no 1. McTOYHUKY BOJOPOTHON IHEPTETHKH. NUA-TIK-2.1
pazneny 2. IlpuMepsl UCTIONB30BAaHUSL BOAOPOIHOM SHEPIHUU B MUPE. NA-TIK-2.3
«Bonoponnas 3. CucteMbl TEIUIOCHAOKEHHS C IPUMEHEHHEM BOJOPOIHON SHEPreTHUKH. UA-TIK-2.5
sHepreTuka, Metoabl | 4. Bogopomnas sHepreruka B Poccuiickoit @enepaiinil, KOHCTPYKIMH, IIEPCTIEKTUBBI PA3BUTHSL.

PsIMOTO 5. KoHCTpyKINu yCTpOMCTB 1O MPSAMOMY MPe00pa30BaHUIO TETUIOBON YHEPTHH U MPOOIEMEI ee
npeoOpa3oBaHus AKKyMYJUpPOBaHMUSL.
TEIUIOBOM 3Heprun 1 | 6. OCHOBHBIE MPUHLIMITHAIEHBIE CXEMBI BOJJOPOTHON SHEPTETUKHU.
npoOJIeMbl ee 7. Ucrionbp30BaHuEe BOAOPOJHON 3HEPTETUKH B Poccuu.
AKKyMYJIUPOBaHUS» 8. IloTeHnan ucoibp30BaHUS BOJIOPOIHOM S3HEPreTHKH B Poccun
9. BosiopoiHast 3HEpreTHKa, HCTOPHS UCTIONb30BaHHS.
10. Micionb30BaHus BOJIOPOIHOM SHEPTETHKH B MPOMBIIIUIEHHOCTH U HAa TPAHCIIOPTE.
5.2.  Kpurepuu, miKaabl OECHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
HaunmenoBanne

OIICHOYHOTIO

Kpurepun onennBanns

IIIkaasl oeHNBaAHUA
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VYeTHBIH ompoc

OTBET YU€HMKa [OJIHBII, CAMOCTOSTEIbHBIN, IPaBUIIbHbIN, U3JI0KEH JTUTEPATYPHBIM
SI3BIKOM B OIIPEIEICHHOM JTOTHYECKOM [10CIe10BaTEIbHOCTH, PACCKa3 COMPOBOXKIAAETCS
HOBBIMH IIPUMEpaMU; yUaluiics oOHapyXKUBaeT BEpHOE MOHUMaHHUE PU3NUECKON
CYIIIHOCTH pacCMaTPUBAEMBbIX SIBIICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JAET
TOYHOE ONPEETICHNE U UCTOJKOBAHNE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPUH,
MPaBUIBHOE OmpeeseHne GU3NUECKUX BEIMYNH, UX €INHUIL U CIIOCOOOB U3MEPEHUS;
yuaiuiics yMeeT MPUMEHHUTh 3HAHUS B HOBOH CUTYAI[MH NIPY BBITIOJTHEHUH
MPAaKTUYECKUX 3aJaHuil, 3HACT OCHOBHbIEC OHATHS U YMEET ONEpUPOBAaTh UMU IPU
pelleHnHN 33/1a4, IPABUIILHO BBIMTOJTHSET YEPTEXKH, CXEMBI U Tpa(UKH, COMyTCTBYOIIUE
OTBETY; MOXET YCTAaHOBUTH CBA3b MEXAY U3y4aeMbIM U paHee H3YYeHHbIM MaTepraioM
0 Kypcy (U3UKH, a TAKXKE C MAaTEPUAIOM, YCBOSHHBIM NP U3YyUCHUH IPYTUX
IPEIMETOB,

OTBET YIOBIIETBOPSIET OCHOBHBIM TPeOOBAaHUSIM K OTBETY Ha OLIEHKY "5", HO COAEPKUT
HETOYHOCTH B U3JIOKEHUH (PAKTOB, ONpe/ieNICHH, IIOHATUH, O0BSICHEHIH B3aUMOCBSI3ei,
BBIBOAAX U PELICHUH 3aJa4, HETOYHOCTH JIETKO MCIPABIIAIOTCS IPH OTBETE HA
JIOTIOJTHUTENIbHBIE BOMPOCHI; YUaIUICs HE HCIOIB3YET COOCTBEHHBIN IIJIaH OTBETA,
3aTpyJHSETCS B IPUBEIEHUN HOBBIX IIPUMEPOB, U IPUMEHEHNH 3HAHUH B HOBON
CUTYyalluH, C1a00 UCIIONb3YET CBS3H C paHee N3yUCHHBIM MAaTE€PUAIOM U C MaTEPHAJIOM,
YCBOEHHBIM IIPU U3YUCHUH IPYTUX NPEIMETOB.

OoJbIIast YacTh OTBETA YAOBJIETBOPSIET TPEOOBAHUSM K OTBETY Ha OIICHKY "4", HO B
oTBeTe 00HAPYKUBAIOTCS OT/IEIbHBIE IPOOEIBI, He MPENSATCTBYIONINE AabHEUIIEMY
YCBOEHHIO ITPOTPAMMHOI'0 MAaTEPUaIIa; YHalIUHACs OOHAPYKUBAeT OHUMaHUE Y4eOHOTO
MaTepuaia Mpyu HeI0CTaTOYHOM MOJHOTE YCBOEHHUS MOHITUI WU
HEIOCIeI0BaTeIbHOCTH U3JI0KEHNU MaTepraa, yMeeT IPUMEHSTh MOJyYeHHbIE 3HAHUS
MIPU PEIIEHUH MIPOCTHIX 3a/1a4 C UCIIOIB30BaHUEM TOTOBBIX (HOPMYJI, HO 3aTPyIHIETCS
IIPY PEIISHUH KaueCTBEHHBIX 3a/1a4 U 3a/1a4, TpeOyroumx npeodpa3zoBanusi GopMyI.

OTBET HEMPABWIbHBIN, TOKa3bIBAET HE3HAHUE OCHOBHBIX MOHSTUI, HETOHUMAaHKUE
M3YYEHHBIX 3aKOHOMEPHOCTEH W B3aMMOCBSI3el, HEYyMEHHE padoTaTh ¢ yUeOHUKOM,
peuiaTh KOJIMYECTBEHHbIE U KAU€CTBEHHBIE 3a/]a4M; YYallUKWCA HE OBIaJ1e] OCHOBHBIMU
3HAHUSMU ¥ YMEHHUSIMH B COOTBETCTBHH C TPEOOBaHUSIMU MPOTPAMMEI.

Pedepar

Coneprxanre pabOTHI TOJTHOCTHIO COOTBETCTBYET TeMe. DakTHaecKue OmmoOKu
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otcyTcTBYIOT. CofiepikaHue u3naraeTcs nocjienaoBarensHo. Pabora oriaugaercs
00raTcTBOM CJI0Baps, pa3HOOOPa3UEM HCIIOIb3yEMbIX CHHTAKCHYECKUX KOHCTPYKIIMH,
TOYHOCTBIO CIIOBOYNOTpeOaeHNs. JIOCTUTHYTO CTHIIEBOE €IMHCTBO U BBIPA3UTEIBHOCTh
TekcTa. B mienom B pabote nomyckaercst 1 Hejo4eT B cojlepaHuu U 1—2 peueBbIX
HeloueTa

Conepxanure paboTbl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCS He3HAUYUTEIIbHbIC
OTKJIOHEHH OT TeMbl). CopepkaHue B OCHOBHOM JIOCTOBEPHO, HO UMEIOTCS €IMHUYHbIE
q)aKTI/I‘-ICCKI/IC HeToyHOCTH. IMeIoTCsl He3HAaUuTeIbHEIC HapyumieHus
[IOCJIEI0BATEIBHOCTH B U3NI0KEHUH MbICel. JIekcnueckuil 1 rpaMMaTUYECKUNA CTpOr
pedn 1octaTouHo pasHooOpazeH. CTUIb paboThl OTINYAETCS €IMHCTBOM U IOCTaTOUYHON
BBIPA3UTEIBHOCTHIO. B 11es10M B paboTe nomyckaercs He 6osee 2 HeIoUeTOB B
coJiep:kaHuM U He Oosiee 3—4 peueBhIX HEA0UYETOB.

B pabote momyieHs! cymecTBeHHBIE OTKIOHEHHS OT TeMbl. PaboTa mocToBepHa B
TJIaBHOM, HO B HEll UIMEIOTCA OT/IeNTbHBIE (PaKTHUECKHNE HETOYHOCTH. J{omymieHs!
OTJIeTLHBIC HAPYIIICHUS MTOCIICIOBATEIFHOCTH U3JI0KEHU. beJieH clioBaps, u
0JIHO0OPa3HbI yHOTPEOIsIeMbIE CHHTAKCUYECKHE KOHCTPYKITHH, BCTPEYACTCS
HEMpaBmWIbHOE CiIoBoynoTpednenre. CTUb pabOTHl HE OTINYAETCS €AUHCTBOM, PEYb
HEJI0CTAaTOYHO BhIpa3uTelibHa. B 11e710M B pabore momyckaercs He 0ojiee 4 HeOUCTOB B
COJIEpKaHUH M 5 peUeBHIX HEJIOUETOB.

Pabota He cooTBeTcTBYeT Teme. JlomymeHo MHOTO (haKTHUECKUX HETOUHOCTEH.
Hapymena nocnenoBaTeIbHOCTD U3JI0XKEHHSI MBICIIEH BO BCEX YacTAX padoTHI,
OTCYTCTBYET CBSI3b MEXy HUMH, paboTa HE COOTBETCTBYET Ilany. KpaiiHe Oenen
CJIOBapb, padoTa HamMrcaHa KOPOTKUMH OJHOTHITHBIMH MIPEIOKEHHUIMH CO CJ1abo

BLIpa)KeHHOﬁ CBA3bBI0 MCXKAY HUMHU, HACThI CIIy4danl HCIIPABUIIBHOTO CJ'IOBOYHOTpe6J'I€HI/I$I.

Hapymeno ctrmeBoe eIMHCTBO TeKcTa. B 11e110M B paboTe AOMyIeHo 6 Heeb.

NunuBunyaneHas
JnoMarnHss paboTa

Pa6ora BeImonHeHa MOMHOCTHIO. HeT ommboK B IOTHYECKUX pacCyKIeHUIX. Bo3MoxHO
HaJIM4YUe OJHON HETOUHOCTU WJIM ONHCKH, HE SIBJIAIOLINECS CIEACTBUEM HE3HAHMS WIIH
HENOHMMaHUs yueOHoro marepuaia. OOydaronuiics moka3an NOJIHbIH 00beM 3HaHUH,
YMEHHI B OCBOEHUH MTPONUJCHHBIX TEM U MPUMEHEHHNE UX Ha MPAKTHKE.




50

HaumeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIxanabl oeHUBAHUSA

100-0aapHaR
cHcTeMa

IIaTu6anabHas
cucTreMa

Pabora BhIMONIHEHA TOTHOCTHIO, HO 00OCHOBAHUIA IIATOB PEIICHUS HEIOCTATOYHO.
Jomymena oHa ommOKa WK 1Ba-TPY HEJ0UYETA.

4

Jormymenst 6ojee 0IHOM omMOKY MK Ooiee ABYX-TPEX HeIOUETOB.

PaGora BeITONTHEHA HE TOTHOCTEHIO. J{OMTyIIEeHBI TPYObIe OINOKH.

PaOora He BBINIOIHEHA.

KonrtponbHas padota

CZIeJIaH MepeBoA eANHUI] BeeX (pu3nueckux BennunH B «CH», Bce He0OXoauMble JaHHBIE
3aHECEHBI B YCIOBUE, IPABUIILHO BBIIIOJHEHBI YEPTEKH, CXEMBbI, I'PadUKH, PUCYHKH,
COILyTCTBYIOIME PEIIECHUIO 3a]a4, cJieJlaHa IIPOBEPKa [10 HAUMEHOBAHUAM, [IPABUIIBHO
MMPOBCACHBI MATCMATUUCCKUC PACYCTEI U IaH MOJIHBIN OTBCT, HAa KQUYCCTBCHHBIC U
TEOPETUYECKHE BONPOCHI JaH MOJHbIH, HCUEPIIBIBAIOIINI OTBET JIUTEPATYPHBIM SI3bIKOM
B OIIPENEIICHHON JIOTHYECKOM MOCIEA0BATENBHOCTH, YUALIUNACS IPUBOJIUT HOBBIE
MMPUMCEPLI, YCTAHABIMBACT CBA3b MCKY U3YyUaCMbIM U paHCC U3YyYCHHBIM MaTCpHUaIOM
0 Kypcy (HU3UKH, & TAKXKE C MATEPUAIOM, YCBOCHHBIM NP U3yUYCHUH IPYTUX
MPEIMETOB, YMEET IPUMEHNUTh 3HAHUS B HOBOH CUTYallNK; Yy4YallMHcs OOHApYKUBAaeT
BEpHOE MMOHUMaHNe (PU3MUECKON CYITHOCTH PacCMaTPUBAEMBbIX SIBJICHUH 1
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHil, AaeT TOUHOE ONpEAETICHNE U UCTOIKOBAHNE
OCHOBHBIX ITOHSTHUH, 3aKOHOB, TEOPHA, a TAK)Ke NPAaBIIILHOE ONpeaeiaeHne Pu3ndeckux
BEJIMYMH, MX €IUHHI] ¥ CIIOCOO0B H3MEPEHUSL.

paboTa BHITIOJIHEHA MTOJIHOCTHIO WM He MeHee ueM Ha 80 % oT oObeMa 3ajanus, HO B
HEell IMEIOTCS HeTOYEThl M HeCYIIECTBEHHbIC ONTMOKN; OTBET HA KAUECTBEHHbIC H
TEOPETUUECKUE BOMPOCHI yIOBIETBOPSET BHIIIEIICPSUNUCICHHBIM TPEOOBAHHUSIM, HO
COJICP)KUT HETOUYHOCTHU B U3JIOKECHHUU (DAKTOB, ONPEACICHHUM, TOHATUH, 00bSICHEHUH
B3aMMOCBSI3eH, BBIBOJIAX M PEIICHUY 3a/1a4; YYAIl[HICS UCITBITBIBACT TPYAHOCTH B
MPUMEHEHWH 3HAHWI B HOBOW CUTYAIlWH, HE B IOCTATOYHOW MEPE UCTIOIB3YET CBSZH C
paHee U3y4YEeHHBIM MaTepPUAJIOM U C MAaTEPHUAIIOM, YCBOSHHBIM IIPH U3YYEHUH IPYTUX
MIPEIMETOB.

paboTa BBINIOJIHEHAa B OCHOBHOM BEPHO (00EM BBITIOJIHEHHON YacTH COCTABIISACT HE
MeHee 2/3 ot o0miero oobemMa), Ho JIOMYyLIEHbI CYyIIEeCTBEHHbIE HETOYHOCTH; YUaIIUHCS
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o0OHapyXHMBaeT MOHUMAaHKE YIeOHOT0 MaTeprasia Py HeTOCTATOYHOM MOTHOTE
YCBOCHUSI IOHSITHI U 3aKOHOMEPHOCTEH; YMEET MPUMEHSTh TOJIyIeHHbBIC 3HAHUS TTPH
pEeLIeHUH POCTHIX 33124 C UCIOIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHACTCS MPU
pelleHUH Ka4eCTBCHHBIX 3a/1a4 M CIIOXKHBIX KOJMMYECTBECHHBIX 3a/1a4, TPEOYIONHX
npeoOpazoBaHus GopMyII.

paboTa B OCHOBHOM HE BHITIOJTHEHA (00hEM BBHITOJIHEHHON YacTH MeHee 2/3 oT o0Iero
o0beMa 3a/1aHNs); yJalIuics MOKa3bIBaeT HE3HAHWE OCHOBHBIX MOHSTHI, HETOHMMaHHE
HU3YUYCHHBIX 33KOHOMCpHOCTCI71 u B3aHMOCBﬂ3CI71, HE YMCCT p€lIaTh KOJNMYCCTBCHHBLIC U
Ka4eCTBEHHBIC 3a/1a9H.

JlaboparopHas padoTa

nmabopaTopHas paboTa BHIIIOIIHEHA B IIOJTHOM 00beMe C COOITI0IeHIeM HE00X0AMMOit
MOCJEI0BAaTEILHOCTH MPOBEICHHS OIIBITOB U M3MEPCHUH; yYaIllUIiCS CAaMOCTOSTENBHO U
palMOHaIBHO CMOHTHPOBAJ HE00X0IMMOE 000PYIOBaHUE, BCE OMBITHI MPOBEN B
YCIIOBHSIX U PEKUMaX, 00ECTICUNBAIONINX MTOTYYCHHE TPABIIIBHBIX PE3YIbTaTOB U
BEIBOJIOB; COOITIOIANT TpeOOBaHUS OE30MMaCHOCTH TPY/Ia; B OTYETE NMPABUIHHO U
AKKypaTHO BBITIOJIHWII BCE 3aITUCH, TAOJIUIbI, PUCYHKH, YEPTEXKH, TPadUKH, BEIYUCICHHUS;
MPaBUWIBHO BBHITIOJIHWII aHAJIU3 MOTPEIIHOCTEH; MPABUIBHO ONPEIENUII LENb OIbITa,;
BBITIOJTHIII pa0oTy B MOJTHOM 00BeMe ¢ COOI0IeHNEM HE00X0IUMOM
MOCJIEe/IOBATENILHOCTH MIPOBEJICHHS OTBITOB U U3MEPEHUH; CAMOCTOSATEIILHO U
palMoHaIbHO BBIOPA U OATOTOBHII JUIS OIIBITA HEOOX0AUMOE 000PYIOBaHNE, BCE
OIIBITHI ITPOBEJI B YCIIOBUSX M PEKHMMax, 00eCIICUNBAIOIINX TOIyYSHUE PE3yIbTaTOB U
BBIBOJIOB C HAHOOJIBIIEH TOYHOCTHIO; HAYYHO TPAMOTHO, JIOTHYHO ONHUCAJT HAOIIOICHHS
1 cOpMyITHUPOBAT BEIBOJIBI M3 OTBITA. B Mpe/icTaBneHHOM OTYeTe PABIIBHO U
aKKypaTHO BBITTOJIHMII BCE 3AIMCH, TAOIUIIBI, PUCYHKH, Tpa(UKU, BEIYUCICHHS U CIeIIall
BBIBOJIBI; TIPOSIBIISIET OPTraHU3aMOHHO-TPYIOBBIE YMEHUS (TIOAJEPKUBACT YHCTOTY
pabouero MecTa ¥ MopsIOK Ha CTOJIE, SKOHOMHO HCIIONB3YET PACXOHbIE MAaTEPHAIBI).
9KCTIEPUMEHT OCYIIECTBIISIET 110 TUIAHY C YUYETOM TEXHUKU 0€30MaCHOCTH U TPABHIT
paboThl ¢ MaTepuaaMi ¥ 000PyIOBaHUEM.

BBITIOJTHEHHE JTA00PATOPHOUN paOOTHI yIOBIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY
Ha OIeHKY "5", HO yJamuiics JOIMyCTHII HeTOYETHI FIIN HETPyOble OMMUOKH, HE
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MTOBJIUSIBIIIUE HA PE3YJIbTATHI BHITIOJHEHUS Pa0OTHI; OIBIT TPOBOAUI B YCIIOBUSX, HE
00eCcIeYnBarONIMX JOCTATOYHON TOYHOCTH NU3MEPEHUIT; WK OBLIO JOMYIICHO ABA-TPH
HeZi04eTa; WIX He 0oJiee OAHON HerpyOoi OIMMOKH U OJJHOTO HEJT0YETa, HITH
SKCIIEPUMEHT IPOBENICH HE MOJIHOCTHIO; WIJIM B OMIMCAHUM HAOJIOICHUH U3 OIbITa
ILOHyCTI/IJ] HCTOYHOCTH, BBIBOJbI CACJIaJl HCIIOJIHBIC.

pE3yNIBTAT BHIIOJHEHHOH 9acTH 1ab0opaToOpHON pabOTHI TAKOB, YTO TO3BOJISIET MOTYYUTh
MPaBWJIBHBINA BBIBO, HO B XOJI€ IPOBEACHUS OIBITA M N3MEPEHUI OBUTH JOIYIICHBI
OIHI/I6KI/I, IMPaBUJIBHO OMPCACIINII LICJIb OIIbITa, pa60Ty BBITIOJIHACT IIPAaBUJIBHO HE MCHEC
9YeM HAIOJIOBHHY, OJTHAKO 00BEM BBITTIOTHEHHOH YaCTH TaKOB, YTO TIO3BOJISAET MOTYIUThH
MPaBHJIBHBIC PE3YIIbTATHI ¥ BEIBOJIBI 10 OCHOBHBIM, IPHHIIUITHAILHO BAKHBIM 337a4aM
PpaboThL; WK TTOI00P 000PYAOBaHUs, 0OBEKTOB, MATEPHAJIOB, a TAK)KE PabOTHI 1O
Haydaly OIlbITa IMPOBCII C IOMOIIBIO YYUTEIIA, UJIU B X04€ MPOBCACHU OIbITA U
M3MEPEeHUA OBLITH JOMYIIEHBI OMTNOKHN B ONTUCAHUY HAOMI0AeHNN, POPMYITHPOBAHUN
BBIBOJIOB; OIIBIT ITPOBOIMIICS B HEPALMOHAIBHBIX YCIOBHSAX, YTO IMPUBEIIO K TOITyIEHHUIO
PE3YJILTATOB ¢ OOJBIICH MOTPEIIHOCTHIO; UM B OTUETE OBLIN JOMYIIECHbI B OOIICH
CIIOHOCTH He OoJiee IBYX OIMOOK (B 3aITUCAX €AWHHMI], U3MEPEHUSX, B BBIYUCICHUSIX,
rpadukax, Tabnunax, cxemax, v T.1.) He MPUHIUITHAILHOTO IS TAHHON paboThI
XapaxTepa, HO TIOBJIMSBIINX Ha Pe3yJbTaT BHIIOIHEHUS; TOMyCKaeT rpyOyro OIMOKY B
XO0JIe KCTIeprMeHTa (B 0OBsICHEHUH, B 0(OpMIICHHH PAOOTHI, B COOJIIOJICHUU TPABUIT
TEXHHUKU 0€30MIaCHOCTH TPH paboTe ¢ MaTepuaIaMu U 000pyIOBaHUEM), KOTOpAs
WCTIPaBIISIETCSI 1O TPEOOBAHUIO YUHTEIIS.

pe3yIbTaThl BEITIOTHEHUS Jab0paTOpHOM paboThI HE MO3BOJISIOT CACNATh MPABUIHHBIN
BBIBOJI, I3MEPEHUS, BBIYUCIICHHSI, HAOIIOICHHSI TPON3BOAIUCH HETIPABIIILHO; HE
OTIPEIEINII CAMOCTOSTEIHHO IIeJTh OTIBITA; BHITIOIHHI pa0dOTy HE TIOTHOCTHIO, HE
MIOATOTOBIII HY>)KHOE 000pyZ0BaHNE B 00BEM BBIITOJIHEHHOHN YacTH paboOThI HE
MO3BOJISET ClIeaTh IPABHIBLHBIX BHIBOIOB; UIIH OIBITHI, K3MEPEHUS, BIYHCICHHUS,
HaOIIO/ICHUS POU3BOIMIINCH HETPABWIIBHO; WITH B XOJI¢ pa0OTHI U B OTYETE
0OHAPYXHMITUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIC B TPEOOBAHHUAX K OIICHKE
"3"; momyckaeT nBe (1 6ojee) rpyObie OMMOKY B XO/I€ SKCIIEPUMEHTA, B OOBSICHEHUH, B
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oopmirenun paboThI, B COONIOIEHUN TPAaBUI TEXHUKN 0€30IaCHOCTH MpH paboTe C
BEILIECTBAMH M 000PYI0BaHHEM, KOTOPbIE HE MOXKET UCIIPABUTH JIAKe 110 TpeOOBAHHIO
YUHUTEIs.

[Ipumeyanus.

Bo Bcex ciydasix omeHKa CHHXKAeTCsl, €CIM YUYCHHUK He coOIroan TpeOOBaHUN TEXHUKU
0€e301acHOCTH NPH MPOBEICHUN 3KCIIEpUMEHTa. B Tex ciryuasx, Korza yJammincs
MoKa3aJl OPUTHHANBHBIN TIOAXO0/] K BBIIOJIHEHHUIO Pa0OTHI, HO B OTYETE COACPIKATCS
HEIOCTATKH, OLICHKA 3a BHINOJIHEHUE PAaOOThI, 10 YCMOTPEHHUIO YUUTENs, MOKET OBITH
MTOBBILIEHA [T0 CPABHEHHIO C YKa3aHHBIMU HOPMAMH.

TectupoBanue

3HaHus, TOHUMaHUs, TTyOUHBI YCBOSHHS 00yYaroIumMcs Bcero 00bEMa porpaMMHOTO
MaTepHaia. Y MEHUS BBIICIATH TIaBHbIC TIOJIOKEHUSI B U3yYCHHOM MaTepHaie, Ha
OCHOBaHUM (HAKTOB M IPHMEPOB 0000IIATH, 1ENIATh BBIBOBI, yCTAHABINBATh
MEKIPEIMETHBIE U BHYTPUIIPEIMETHBIC CBSI3H, TBOPUYECKH MPUMEHSET ITOTyYCHHbIC
3HaHMs B He3HaKOMOU cutyanuu. OTcyTCTBHE OMMOOK U HETOYETOB MPH
BOCIIPOM3BE/ICHIN U3YUYCHHOT'O MaTepHala, IPU YCTHBIX OTBETaX YCTPaHCHUE
OT/ICNIEHBIX HETOYHOCTEH C TIOMOIIBIO JOMOJIHUTEIBHBIX BOIPOCOB YUUTEIIS,
COOJII0/ICHHE KYJIBTYPBl YCTHOH peuH.

5 85% -
100%

3HaHME BCEro M3y4YeHHOT 0 IPOTPaMMHOI0 MaTepHraia. ¥ MEHUI BBIACATh TIIaBHbIE
MOJIOKEHHUS B U3YUEHHOM MaTepualie, Ha OCHOBaHUHU (akTOB U IPUMEPOB 00001IaTh,
JieNaTh BBIBO/IbI, yCTAHABIMBATE BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSTDH HOTy4YCHHBIE
3HaHUs Ha MpakTHke. HesHaunTenpHble (HerpyObie) OMMOKHN U HEOYETHI IPU
BOCIIPOM3BEACHUH H3yUYE€HHOTO MaTepHraa, COOJII0JJCHNE OCHOBHBIX IPABUII KYJIBTYPHI
YCTHOH peyn.

4 65% -
84%

3HaHMe ¥ YCBOCHHE MaTepuaa Ha ypOBHE MUHUMAJIBHBIX TPeOOBaHMIA TPOrPaMMEI,
3aTpyIHEHHE TIPU CAMOCTOSITEILHOM BOCIIPOHM3BEICHUH, HEOOXOIUMOCTb
HE3HAYMTEIHHOH TOMOILH ITperoiaBaTeis. Y MeHHe padoTaTh Ha YpOBHE
BOCIPOM3BEACHHNS, 3aTPYAHEHNUS IPY OTBETAX HAa BUAOM3MEHEHHBIE Bonpockl. Hannuue
rpy0oii ormmOKH, HECKOJIBKUX HErpyOBIX MPH BOCTIPOM3BEICHIH H3YYEHHOTO MaTepHaa,

3 41% -
64%
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HaumeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIxanabl oeHUBAHUSA

100-0aapHaR IarnoanabpHas
cHcTeMa cucremMa

HC3HAYHUTCIIbHOC HCCO6J’IIOI[CHI/IG OCHOBHBIX IIPAaBUJI KYJIBTYPbI yCTHOﬁ peuu.

3HaHue U YCBOCHUE MaTepHaja Ha YpOBHE HIDKE MUHHMAIbHBIX TPeOOBaHUI
MPOTPaMMBI, OTAEIbHBIC IPEACTaBICHU 00 H3y4eHHOM MaTepuane. OTCyTcTBHE
yMeHHii paboTaTh Ha YpOBHE BOCIIPOM3BEICHNS, 3aTPYAHCHHUS TIPH OTBETaX Ha
CTaHIapTHBIE BOMPOCHl. Hann4ne HeCKOIBbKUX IPpyOBIX OMUOO0K, OONBIIOro yucia
HETPYOBIX IPU BOCIPOU3BEICHUN U3YYEHHOTO MaTepraa, 3SHaYUTeIbHOS
HecoOIII0IeHIe OCHOBHBIX ITPABUJI KYJIBTYPbI YCTHOH PEYH.

40% n
MeHee
40%

Pemenne 3amau
(3amanwii)

OOyyarommuiicss JeMOHCTPUPYET IPaMOTHOE PELIeHUE BCEX 3a1ad, HCIOIb30BaHUE
MPaBWIBHBIX METOJIOB PEUICHUS ITPH HE3HAYNTEIBHBIX BEIYMCIUTEIBHBIX TIOTPEITHOCTSIX
(apudmernueckux ommoOKax);

[IponeMOHCTpUPOBAHO MCHONB30BAaHUE MPABIIIBHBIX METO/IOB IIPH PELICHUH 3a/1a4 IIPU
HaJIMYUH CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;

OOyuaromuiicst ICTIONB3YET BEPHBIC METO/IBI PELICHHUS], HO IPABUIIbHBIC OTBETHI B
OOJNBIIMHCTBE CIIyYaeB (B TOM YHCIIE U3-32 apUPMETHIECKUX OIMOOK) OTCYTCTBYIOT;

O6y‘laIOH_II/IMCH HCIOJIb30BaHbl HEBEPHBIC METOABI PCHICHUA, OTCYTCTBYIOT BEPHBIC
OTBCTHEI.

IIpe3enrtanus

[IpeseHTanys BBHIMONHEHA MOJTHOCTHIO. HeT OmMOOK B JIOTHYECKHX PACCYXACHHUSAX.
Bo3MoxxHO Hanu4ue OAHONH HETOYHOCTH MJIM OIMCKH, HE SBIISIOIIMECS CIEJCTBHEM
HE3HAHMS WM HETOHMMaHMsA yueOHoro matepuaia. OOydaromuiics Mmokasai IOJHBIN
00beM 3HaHWH, yMEHH, HABEIKOB B OCBOCHHH MPOWJICHHBIX TEM U MPUMEHEHUE WX Ha
MIPAKTHKE.

Hpe3eHTaL{I/I$I BBITIOJIHCHA IOJHOCTBKO, HO TE€Ma PACKpPbITa HEAOCTATOYHO. I[OHYH_ICHa
OJIHa OIIMOKA WU ABa-TpHu HEJOYCTA.

[Ipe3enTanust BBIMOIHEHA JOCTATOYHO IMOJIHO. JlomyiieHbl Ooliee OJHOW OMIMOKK HITH
OoJiee TBYX-TpeX HEIOYETOB.

Hpe3€HTaLII/I$I BBIIIOJIHCHA HE ITOJTHOCTBIO. I[OHYH_IGHH I'p}I6I>Ie OIIIMOKH.

3a,I[aHI/I$[ 10 TCMC MPAKTUYCCKOTO 3aHATUA HC BBIIIOJIHCHBI.
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5.3. IIpomexyTrouHas aTTecTanus:

®opMa MpoOMeKyTOUHOMI
aTTecTaluu

TunoBbie KOHTPOJILHBIE 3aJaHUSI 1 HHBIE MATEPHUAJIBI
JJIsl IPOBe/IEHNs] MPOMEKYTOUYHOM aTTeCTAIUH:

3auer
B MHCHEMEHHOW  QopMme  TO
owmeram

1. TpanunoHHbIE U HETPAAULIMOHHBIC HCTOYHMKHU 3HEPrUM. 2. 3amachl U AUHAMUKA NOTPEOICHHUS SHEPTOPECYPCOB,
nonuTrka Poccuu B 0051aCTH HETPAaJUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU. 3. OCHOBHBIE OOBEKTHI
HeTpaauIMoHHON 3HepreTuku Poccun. 4. IHTEHCUBHOCTH COJIHEYHOTO M3MydeHus. 5. @OTO3NeKTpUUYECKUE CBOMCTBA p-N
nepexona. 6. BonpT-amriepHas XxapakTepUCTHKA COIHEYHOro aneMenTa. 7. KoHcTpyKiuu u MaTepualibl COTHEIHbIX
aneMeHTOB. 8. Knaccudukanus U oCHOBHBIE 31eMeHTHI TenrocucteM. 9. Konuentpupyromue renvonpueManku.  10.
[Tnockue conneunsie koiiekTopel. 11. Conneunsie abcopOepbl. 12. DHepreTryeckuii 6anaHc TEIIOBOTO

akkymymnsitopa. 13. Kiaccudukarus akkymynatopoB Temna. 14, CucTeMbl akKyMyITUPOBaHHUS TEIDIOBOH sHepruu. 15.
TeroBoe akKyMyITUpOBaHUE ISl COTHEYHOTO 000TpeBa M OXJaxkaeHus nomemenuii. 16. [Ipoucxoxaenne BeTpa, BETPOBBIE
30HbI Poccun. 17. Knaccudukanus BeTpoaBuraTeseii no npuHuumy padotel. 18. Pabora moBepxHOCTH NpH ICHCTBUH Ha
Hee cwibl BeTpa. 19. PaboTa BeTpoBoro koseca kpbuibyaroro Berponsurareis. 20. [Tonstue uaeanbHoro Betpska. 21.
Knaccudaeckas teopust uneansHoro Betpsika. 22. [lotepu BeTpsiHbix npurateneii. 23. TeruroBoii peskuM 3eMHON KOpEI.  24.
[TonzemHuble TepManbHbIE BOJBI (THAPOTEPMBI). 25. 3amachl U pacpoCTpaHeHHE TepMaNbHbBIX BOA. 26. OCHOBBI TOCTPOEHHUS
CXEM H BBIOOpa 000pYA0BaHHS T€OTEPMAaIbHBIX CUCTEM TeII0-cHAOXKeHHs. 27. OTKpPBIThIE CHCTEMBI T€0TEPMATEHOTO
TeriocHaO)eHus. 28. 3aKphIThIE CHCTEMBI T€OTEPMATBHOTO TeTIocHAOKeHus. 29. beccnuBHas cuctemMa reoTepMaabHOTO
teriocHaOxkeHus. 30. CrucremMa reoTepMalbHOTO TETUIOCHA0KEHHUS ¢ TeTIOBEIME Hacocamu. 3 1. KomrekcHas cucrema
reoTepMalIbHOTO TerocHabxenus. 32. bamanc Bo300HOBIsIeMOit SHepruu okeana. 33. OCHOBBI MPE0OPa30BaHUS SHEPTHH
BosiH. 34. IlpeoOpazoBareny 3HEpruy BOJH, OTCIEXHUBatoLIre npoduis BonHbL.  35. [IpeoOpasoBaTeny sHEPTUH BOJH,
HCTIONB3YIOIINE HEPTHIO KOJIEOIIoIIerocst BoasiHoro croyida. 36. O6mue cBeeHus 00 UCIIOJIb30BaHUN 3HEPTHU

npuauBOB  37. MOIIHOCTH MPUJIUBHBIX TE€UEHHUH U IPUIMBHOTO MobeMa Bojibl  38. Mcronp30BaHNe SHEPIUN OKEAHCKUX
TeueHuit 39. O0MIas XapaKTePUCTHKA YCTPOUCTB I UCTIOIb30BAHMS SHEPIHK OKeaHCKuX TeueHui 40. Pecypchl TerioBoi
sHepruu okeana. 41. Cxema OTOC, paboraromieii mo 3amkHyToMy 1ukiy. 42. Cxema OTOC, paboratomieii 1o OTKPHITOMY
uukny. 43. Mcnonp3oBaHue nepemnaia TemnepaTryp okeaH-atMmocdepa. 44. [Ipsmoe mpeobpazoBaHue TEIUIOBOW PHEPTHH B
anekTpuueckyro. 45. [Ipobiaema B3aUMOICHCTBUS SHEPTETUKH U KOJIOTHH. 46. DKOJIOTMYECKUE TIOCIICICTBUS PA3BUTHS
COJIHEUHOU sHepreTuku. 47. BausHue BETpOSHEPTeTUKHU HAa NPUPOIHYIO cpeny. 48. Bo3MOKHBIE SKOIOTMUYECKUE
nposieineHus ['eoTOC. 49. Dxkonorunueckne NoCIeACTBUS HCIIOIB30BaHUs 3HEpruu okeana. 50. Dkosornyeckas
XapaKTepUCTUKA HCIIOJIh30BAaHHS OHOIHEPIeTHIECKUX YCTAaHOBOK.

5.4. Kpurepuu, Kbl OLEHUBAHUS IPOMEKYTOUHOM aTTECTAllMU y4eOHOW JUCIUIUINHBIL:
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®DopMa NIPOMeKYTOYHOM

MIxanbl oeHUBAHUS

aTTecTanuu
HanmeHoBaHHE OLIEHOYHOTI'0O Kputepnu onenupanus 100-6 satué
aAJIJIbHasA ATHOAJJIbHAA
Cpeacrsa CUCTEeMa cucremMa
3auer: OOy4aromuiicss 3HaeT OCHOBHBIE OTIPEACTICHIs], TOCTIeI0BaTeNICH B 3a9TEHO
B IUCbMEHHOM (opme 1Mo Oueram W3JI0KEHUH MaTepHuala, AeMOHCTPUPYET 0a30BbIe 3HAHUS TUCIUILUIMHBL,
BJlaJieeT HeOOXOUMBIMHA YMEHHUSMHU M HABBIKAMH MPH BHITOTHEHUN
MPAKTUYECKUX 3aJaHUM.
HE 3a4TCHO

OOy4aromuiicss He 3HaeT OCHOBHBIX ONpEeNICHIH, HEMOCIeI0BaTeNeH H
COMBUMB B U3JI0KCHUU MaTepuaia, He 00J1a/1aeT ONPEICIICHHOW CUCTEMOM
3HAHUU 10 AUCLHUIUIMHE, HE B MTOJHOW MEPEe BaleeT HEOOXOIUMBIMU
YMEHUSIMH U HABBIKAMM NPU BBIIOJHEHUU NPAKTUUECKUX 3aJaHUM.
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5.5. Cucrema OLEHUBAaHUS PE3YIbTATOB TEKYIIETO KOHTPOJIA U IPOMEKYTOUHOM

aTTCCTallhu.

OneHka no JUCHUILIMHE BBICTABISETCS 00yJaromeMycsi ¢ y4€ToM pe3yIbTaToB TEKyIeh U

IIPOMEKYTOUHOH aTTECTALUU.

dDopmMa KOHTPOJIS

100-6anabHas cucremMa

IIaTnéanILHA"g cucTeMa

Tekyumuii KOHTPOJIb (cemecTp 6):

(A3 (temsr 1.2, 1.3))

- ycTHBIN onpoc (pazaen 1-3) 2-5
- TecTUpoBaHue (TeMbl 1.2) 2-5
- KOHTpOJIbHAs pabora (Temsr 1.2, 1.3, 2-5
21,31, ,32)

- maboparopHast pabora (temsr 1.2, 1.3, 2-5
3.2)

- petbepar (paszmen 1-3) 2-5
- U/13 (Tema 3.2) 2-5
IIpomexyTouHas aTTecTanus 2-5

- YCTHBIN onpoc (pasaen 4)

3a4TEHO / HE 3a4TEHO

- KOHTpOJIbHAs paboTa (pasnen 4)

3a4TEHO / HE 3aU4TEHO

- pedepar (paznen 4)

3a4TEHO / HE 3a4TEHO

Hroro 3umusisi ceccus (cemecTp 6)
(HeTpaauuuoHHbBIE U
B0300HOBJIsIEeMbIe HCTOYHHKH
IHEPrun)

3auer

3a4TEHO / HE 3aU4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peamusanus  nporpammsl

IpeJycMaTpuBacT MCIOJIb30BaHUE B IIpolecce

CIICAYIOMUX O6pa30BaTeJ'IBHLIX TEXHOJIOTHIA;

— IMPOCKTHad ACATCIbHOCTD,

— MPOBCACHUC MHTCPAKTUBHBIX HeKHHﬁ;

— TPYIIOBBIX JUCKYCCHI;

— TOoUCK U 00paboTka HH(POPMAILIUK C UCTIOIb30BaHuEM ceTu HTepHeT;
— JUCTaHIIMOHHBIE 00pa30BaTENbHBIE TEXHOIOTHUH,
— TMPUMEHEHHE DJICKTPOHHOTO O0YICHHS;

— MPOCMOTP Y4eOHBIX (PUIBMOB C X MOCIEAYIOUTIM aHATHU30M;

— HCIIOJIb30BAaHME HA JICKIIMOHHBIX 3aHATHUSX BHICOMATEPHAIIOB M HATJISITHBIX TOCOOHIA;
— caMocCTosTeNbHas paboTa B cucTeMe KOMIIBIOTEPHOTO TECTUPOBAHHUS.

7. INPAKTHUYECKASA MIOATI'OTOBKA

HpaKTI/I‘{CCKaﬂ IMOoAroTOBKA B paMKax y‘{C6HOI>'I AUCHUIUINHBI pCAIN3yCTCA IMPU IMMPOBECACHUN
MNPaKTHYICCKUX SaHHTHﬁ, MNPaKTUKYMOB, na60paToprIx pa60T WU HUHBIX aHaJOIM4YHbIX BUI0B
y‘IC6HOI>i ACATCIIBHOCTHU, IMPCAYCMATPUBAKOIIUX YYaCTHC O6y‘-I3.IOH_[I/IXC$I B BBIIIOJIHCHHUHN

OTJICTIFHBIX AJIEMEHTOB paboT, CBSI3aHHBIX C OyayIel mpodhecCHOHAIBHON JIESTETLHOCTHIO.

o0OyueHus
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8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMH 310POBbsA

[Ipu oOyyeHMH JIMII C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbSI W HMHBAJIHIOB
UCIOJNIB3YIOTCSl TOJXObI, CIIOCOOCTBYIOIIME CO3JaHMI0 Oe30apbepHOil 00pa3zoBaTeNIbHON Cpeabl:
TexHOJIOTUN AuddepeHunan 1 MHIUBUIYAIbHOTO OOyYeHHs, TPUMEHEHUE COOTBETCTBYIOLIMX
METOJUK [0 paboTe ¢ UWHBAIMIAMHU, HCIOJIb30BAaHUE CPEACTB JUCTAHIIMOHHOTO OOIICHHUS,
IIPOBEJCHUE JOINOJHUTEIBHBIX WHIMBUIYAIbHBIX KOHCYJIbTALMM MO HU3y4aeMbIM TEOPETUYECKUM
BOIIPOCAM M MPAKTUYECKUM 3aHATHUSM, OKAa3aHUE MOMOLIM MIPHU IMOATOTOBKE K IMPOMEXKYTOUHOM
aTTECTALIUU.

[Ipn HeobxoaumocTH paboyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrieyeHns 00pa30BaTEIHHOTO MPOIIECCca JILAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS, B
TOM YUCJIE U1 JUCTAHIIMOHHOTO OOY4YEHHUS.

VY4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTaBISAIOTCS B (opMmax,
JOCTYIHBIX JIJISl U3YYEHUS! CTYACHTaMU C 0COOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMHU C YUETOM
HO30JIOTUYECKUX IPYII UHBAJINJOB!

JInst MOArOoTOBKM K OTBETY HAa MPAKTHUUECKOM 3aHSATUHU, CTYJEHTaM C OrPAHHUYECHHBIMU
BO3MOXXHOCTSIMHU 3[I0pOBBSI CpPEIHEE BPEMsI YBEJIUUYHMBAETCS 110 CPABHEHMIO CO CPEIHUM BPEMEHEM
MOJATOTOBKU OOBIYHOTO CTYACHTA.

JUis CTYIEHTOB € WHBAJIMAHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBbS
dopMa mpoBeleHHS TEKyIIe M MPOMEXKYTOUHOW aTTeCTallMd YCTAHABIMBACTCS C YYETOM
WH/IMBUIYAIbHBIX TICHXO(U3UYECKIX 0COOEHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpomexyTouHas arrecTanys MO0 AUCLUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TaIloOB B
dopMe pyOeKHOTO0 KOHTPOJSI MO 3aBEPUICHHIO HU3YYEHHS OTAEIbHBIX TEM IUCHUIUIMHBL. [Ipu
HEOOXOJUMOCTU CTYACHTY IPEAOCTaBISIETCS JAOIMOJIHUTENbHOE BpEeMs Ui MOJArOTOBKM OTBETa Ha
3a4eTe WM SK3aMeHe.

JUig ocyllecTBIEHHUs] HMPOLEAYp TEKYLIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHOU
aTTecTallid OOYyYaloUIMXCS CO3JAr0TCs, MPU HE0o0XoIuMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
aJaTUPOBAHHbIE JJIs JIUL] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI U MO3BOJISIOLINE OLIEHUTh
JOCTM)KEHUE HMMHU 3alUIAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOM Iporpamme pe3yiabTaToB
0o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHLMH, 3adBJIEHHBIX B 00pa30BaTeIbHON
IIporpamMmme.

9. MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOTO 00eCreyeHHs IUCLUIUIMHBI COCTaBIIEeTCs B
cootBeTcTBUH ¢ TpeboBanusiMu OI'OC BO.

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieucHue JAUCHOUIIJIMHBI ITPU 06y‘I€HI/II/I C HCIIOJIB30BaHHUEM
TPAAULTUOHHBIX TEXHOJOT Ui O6y‘leHI/I$I.

HaunmeHoBanue yueOHbIX ayIUTOPHI,
JabopaTopuii, MACTEPCKUX, ONOIUHOTEK,
CIOPT3aJI0B, IOMelIeHu i 151 XPaHeHHs 1
NPOPHIAKTHYECKOT0 00CIy:KMBAHUS Y4e0HOr0
000py/10BAHMA U T.II.

OcHaleHHOCTDb Y4eOHbIX ayAUTOpH, J1a0opaTopuid,
MacTepCKUX, 0u0JMOTeK, CHOPTUBHBIX 327108,
TOMeLIeHMH JJIsl XpaHeHUS] U NPOPUIAKTHIECKOr0
00cTy:KMBAaHUS Y4eOHOT0 000pyAOBAHUS U T.II.

115419, r. MockBa, yi. Jlonckas, a. 39, crp. 4

AyIUTOPHH VIS TIPOBEICHUS 3aHATHH KOMIUTEKT yaeOHOM Mebeny,

JIEKIIMOHHOTO THIIA TEXHUYECKUE CPEJICTBA O0YUCHHUSI, CITYKAIINE JUIs
MpeacTaBIeHus yueOHOH nHpopMauu O0IbLION
ayJIUTOPUH:

— HOYTOYK;

— TIPOEKTOD,
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HanmeHoBaHNe y4eOHBIX ayIUTOPHIA,
JadopaTopuii, MAaCTEpPCKUX, ONOIHOTEK,
CIOPT3aJI0B, IOMelIleHHii 11 XpaHeHus U
NPOPHIAKTHYECKOT0 00CTY)KMBAHUS Y1eOHOT0
000py/I0BaHHS M T.II.

OcHaleHHOCTh y4eOHbIX ayAUTOPHIi, JadopaTopui,
MacTepcKux, 0u0JIM0TeK, CIOPTHBHBIX 32JI0B,
NOMelleHHMH 11l XpaAaHEeHHUs U NPO(PHIAKTHYECKOr 0
00cTy:KUBAHUS Y4eOHOT0 000pyAOBAHUS U T.II.

— DJKpaH

ayIUTOPHUH JUTSI IPOBECHUS 3aHATHN
CEMUHAPCKOT0 TUIIA, TPYIIIOBBIX U
WHJIUBUYaTbHBIX KOHCYJIBTAINM, TEKYIIETO
KOHTPOJIA ¥ TIPOMEKYTOYHOH aTTeCcTalnH, 110

KOMIUIEKT yaeOHOH Meberw,

TEXHUYECKUE CPEACTBa O0YUCHUSI, CITyKaIIne IS
MpeacTaBiIeHus yueOHOH nHPpOopMauy OONbLION
ayANTOPUH:

NPaKTHYECKOW TTOArOTOBKE, IPYIIOBBIX U — HOYyTOYK;
WHMBUIYaJIbHBIX KOHCYJIbTAINi — IIPOEKTOp,
— 9KpaH

IloMeneHus JJI1 CAMOCTOSATEIbHOM PadoThI
00y4ammnxcs

OCHAIIIEeHHOCTH MOMEIEeHHI /Il CAMOCTOATEIbHOM
padoThI 00y4AOINXCH

Aynutopusi 11l CaMOCTOSATEIBHON paObOThI
CTyNeHTa, a. 6315

— KOMIIBIOTCpHAasA TCXHUKA,
IIOAKIIIOYCHUE K CCTU «HHTCpHCT»

119071, r. MockBa, yia. M. Kaay:xkckas, a. 1, cTp. 3

YuranbHbINA 3371 OMOINOTEKH

— KOMIIBIOTE€pHaA TEXHUKA,
— NOAKJIKYCHHC K CCTH «I/IHTCpHCT»

MatepuanbHO-TEXHUYECKOE oOecreyeHne Yy4eOHOW JUCLUILUIMHBI

HCIIOJIb30BAHUEM 3JICKTPOHHOI'O 06y‘IeHI/I${ 1 JUCTAaHIITMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHM.

Heo0xogumoe o6opyaroBanue IMapameTpsl

Texnuveckue TpeOOBaHUSA

IepconanbHbiii kommbloTep/ | Be6-0paysep

HOYTOYK/ITaHILeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunexc.bpayzep 19.3
MHUKPO(]OH, OnepanmonHas cucremMa | Bepcus mporpaMMHOTO oOecTieueHUs He HUXKE:
JUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
JOCTYI B ceTh HTEepHET Beb6-kamepa 640x480, 15 xaapos/c

Muxkpodon mo0on

JnHaMuku (KOJIOHKW WUTH | JTFOOBIE

HayITHUKH)

Certb (MHTEpHET)

ITocTosiHHast ckopocTh He MeHee 192 kbut/c

TexHonornueckoe oOeCmeYeHne peann3aluid MPOrPaMMbI/MOIYIS  OCYIIECTBISIETCS C
3JIEKTPOHHOU

HCIIOJIB30BaHHUEM OJICMCHTOB

YHHUBEPCUTETA.

MH(}OPMaLMOHHO-00pa30BaTEIbHOM

npu oOyueHuu ¢

Bepcust nporpaMmmHOTo 00ecriedeHns He HIDKE:

cpebl
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10. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIEYEHUE YUYEBHOM JUCIUIIJIUHBI
Buj m3ianusi Anpec caiita 9bC KoauuecTro
Ne Ton HMJIM JJIEKTPOHHOT0 pecypca JK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaHUS (yueOoHHUK, YII, HN3nareancTBO o
n/n MII 1 1p.) H3IAHHSA (3anonnsemcs 01 uzoanuii 8 OubanorTexe
p- 9JIEKMPOHHOM 8U0€) YHuBepcurera
9.1 OcHOBHas nTUTEPATypa, B TOM YHCIIC DJICKTPOHHBIC U3IaHUS
1 Kmakun Ly, | Hetpaniuionisie " M: PI'Y im. A H.
BO300HOBJISIEMbIE UCTOYHMKU | YueOHoe mocobue 2017 -
[Tapmap H.M. Kockirnna
SHEPHUH
2 Papguenxo P. B,
Moxkpymus A. C., ) ) https://urait.ru/viewer/obschaya-
Tronema B. B. ; mon Obuias suepreTuica: BOpos b VuebHoe mocobue M: 000 . 2023 energetika-vodorod-v-energetike- -
9HEpreTuKe «UznarenscTBo FOpaiT»
Hayd. pe/l. 492147
[lexneuna C.E.
3 Yue6HOe nocobue
Paukos M.10. ®u3nvecKrue OCHOBBI U3MEPEHUN At M: 000 N 2023 https://u_r alt.ru/v_lewer/flzmheskle- -
akagemuieckoro | «M3marenbctBo KOpaift» osnovy-izmereniy-513713
OakanmaBpuaTa
4
Anexcees I B, https://urait.ru/book/mehanika-
Bbonpapesa M. B., M: OO0 h L -
MexaHHKa KUIKOCTH U rasa YyebHoe mocobue . 2023 zhidkosti-i-gaza-virtualnyy- -
Bbpunenko U. U., «M3parensctBO FOpaiT» .
laboratornyy-praktikum-516992
[Mamkun A. U.
5 Kyios B.A AT . Z:Tefsﬂhlj HHH M: 000 2023 https://urait.ru/viewer/gidravlika- )
A o P P CH}C]) A «M3patenscTBo FOpaiT 511258
6 https://urait.ru/viewer/teplotehnika-i-
TennorexHUKa U YHEProCUIOBOE Y4eOHUK I - .
N M: 000 energosilovoe-oborudovanie-
beictpurikwmii I'.O. 000pyI0BaHHE MTPOMBIIIIICHHBIX aKaJIEMUIECKOTO N 2023 A -
Ada—- 6axanasprata «U3narensctBo KOpaiT» promyshlennyh-predpriyatiy-
P 5129224page/l
7 Konsirosa 5.M., YucneHHbIe METO/IbI peIlIEHUs YueOHuk mis https://uralt.ru/ylewer/chlsl_ennye-
N . M: 000 metody-resheniya-uravneniy-
Ckuuko A.C., XKeHca | ypaBHEHHMI MareMaTHIeCKOU aKaJIEMUIECKOTO . 2023 . D -
«W3narensctBo FOpaiT» matematicheskoy-fiziki-i-himii-
A.B. (U3NKN ¥ XUMHA OaxanmaBpuaTa
515187
8 VYuebHoe mocobue | M.: DTBOY BO «PTY 2022 4 T,

[Mapnap H.M.,

Herpanunuonssle u
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Kmakun JIL.U. BO300HOBIISIEMbIC HCTOYHHKH um. A.H. Kocsiruna»
sHeprun. COOpHHUK 3a/1a4 U
IIPUMEPOB (TECTOB)
9.2 JlonoHHUTENBHAS TUTEPATYPa, B TOM YHCIIC AICKTPOHHBIC U3TaHUSL
1 M: OO0 https://urait.ru/viewer/fizika-
Jlotos K. B. ®u3nKa CIUIONTHEIX Cpex Y4ebHOe mocodue «Wisatensetso IOpaiim 2023 sploshnyh-sred-494788#page/1
2 VYueOHuk u
Emues B.T., | Cenbckoxo3sicTBEHHAS MPaKTAKYM ISt M: OO0 2023 https://urait.ru/viewer/selskohozyayst
Mumycrud E.H. MHUKPOOHOIIOTHsI akagemudeckoro | «M3matenpctBo FOpaii) vennaya-mikrobiologiya-513921
OakanmaBpuaTa
3 Y4eOHUK 1
Emues B. T., MPAKTHUKYM ISt M: 000 https://urait.ru/viewer/mikrobiologiya
Mumryctus E. H. Muxpoburonorus akagemuieckoro | «M3marenbctBo KOpaifT» 2023 -510779
OakanaBpuaTa
4 DIIEeKTPOIHEPTETHUCCKUEC VuebHoe mocobue https://urait.ru/viewer/elektroenergeti
M: OO0 A J
Knumosa I'.H. CHCTEMBI U CETH. JUIS APUKIAHOTO | 10 FODaiiTy 2023 cheskie-sistemy-i-seti-
DueprocbepexeHue OakanaBpuara A P energosberezhenie-490263
5 Aguenko O. B., DU3NKO-XUMUYECKOES https://urait.ru/viewer/fiziko-
M: OO0 S . A
Yynuenko K. B., MO/JICTIMPOBaHNE MUHEPAJIbHBIX MoHorpadus 31atenneTso IO0paiin 2023 himicheskoe-modelirovanie-
Anexcangpos U. A. cucTeM Aatel P mineralnyh-sistem-517049
6 , . . . .
Kszimmos K., Tyces I'azocHabxeHue: YyCTPOUCTBO U M: 000 https.//uralt.rL_J/wewer/gaz_osnabzhen|
IKCILTyaTalHst Ta30BOT0 YueOHuK . 2023 e-ustroystvo-i-ekspluataciya-
B.E. . «M3parenscTBO FOpaiT»
X03sHCTBa gazovogo-hozyaystva-516338
! Kapaxesu B.1 O4HnCTHBIE COOPYKEHUS | Z;Tepil: th: HJI;{ M: 000 2023 https://urait.ru/book/ochistnye-
p o Py P CH¥) A «U3narensctBo KOpaiT» sooruzheniya-v-2-ch-chast-1-512858
9.3 Meroaudeckue MaTepuaibl (YKa3aHus, pEKOMEHIAIIUH 110 OCBOCHHIO TUCIUILTHHBI aBTOpoB PI'Y um. A. H. Kockirnna)
1 KmaknH JL.U., | Pacder pexynepaTuBHbBIX Meroanyeckne M.:MYJIT 2016 http://znanium.com/bookread2.php?b
Mapnap H.M. TETII000MEHHHUKOB yKa3aHUs B 00k=792181
2 CucTeMbl OTOTUICHHS, MeTommecK
Mapxosa K.A. BEHTIIAIUH U CTOMTHCCKHIE M..MI'YAT 2015
yKa3aHus
KOHIHIIMOHHPOBAHHUSL.
3 Kmakna JL.N., | Pacuer u Be16Op Kanopugepon Metoanueckue M..MITY nm. 2015
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A .H.Koceirnna

Kwmaxun JI.W.

Herpanuuuonnsie u
BO300HOBJIIEMbIE HCTOYHUKHN
SHEPTUU

YuebHoe mocodue

M.:MI'TVY um.
A.H.Koceirnaa

2011
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11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

1 poeccruoHaIbHbIE 0A3bl JAHHBIX:

Cpok
No Ile Homep n Maprrep o 3 JIEeHCTB
puo aara IIpeamer gorosopa Cchbli1Kka Ha YJIEKTPOHHBII pecypc ust
nn J0Tr0BOPY
hi} J0roBOpa JI0TOBO
pa
[pmnoxerne | O mpenocTaBIeHIH PIIHU basa nannpix The Wiley Journals [eiicT
Ik JOCTyTa K Databas (rnmybuna nocryma: 2019 1. | yer mo
1 202 | nucemy JNEKTPOHHBIM -20221.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 r.
07.04.2023 r.
Ne 574
PIITHU O mpenocTaBiIeHUN PIIHU basa mannsix Springer Materials: [eiict
202 Wndopmanmo | mocrymna k 6azam https://materials.springer.com/ YeT 110
2. 3 HHOE MHUCHMO JAHHBIX M3/1aTeIhCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O npenocraBaeHUH PIIHU basa manneix Springer Nature JelictB
202 Uudopmanmo | mocrymna k 6azam Protocols and Methods: yer 1o
3. 3 HHOE ITUCHBMO JIAHHBIX U31ATEJIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 or Springer Nature m/sources/springer-protocols 023 r.
29.12.2022
PITHU1 O mpenocraBieHUN PIIHU https://www.orbit.com/ JleticT
Wudopmanmo | mocrymna K yer 1o
4, 202 HHOE ITHCHMO AJIEKT 30.06.2
3 POHHBIM .06.
Ne 1955 ot pecypcam Questel SAS 023 1.
30.12.2022
PILIHU O mpemocraBieHHN PIIHU https://www.ccdc.cam.ac.uk/ JleiicTB
Wudopmanmo | mocryna k 6aze yeT 110
5 202 | HHOE MHUCBMO naHHbIX kKoMmaHuu The 31.12.2
"3 Ne 1956 ot Cambridge 023 .
30.12.2022 Crystallographic Data
Center
202 | Horosop O mpenocraBieHnN 000 https://e.lanbook.com/ JleiicTB
6 3/2 | Ne ITJI-02- rpaBa UCIOJIb30BAHUS «H3maTenscT yer 1o
" | 024 | 4/18-01.22 or | mpOrpaMMHOTO Bo Jlanb» 17.02.2
07.02.2023 . obecriedeHus 024 r.
202 | Horosop O nmpenocraBieHUn 000 HeticT
2/2 | Ne 494 56c or | mocryma k OBC «3HAHINY . . €T 10
" | 023 | 12102022 . | Znanium.com M» https://znanium.cony 12,102
023 r.
202 | doroBop O mpemocTaBieHHN 000 https://urait.ru/ JleiicTB
2/2 | Ne450-22 E- JOCTyTa K «DJEeKTPOHH yer Jio
8. | 023 | 44-5or 00pa3oBareabLHOMI oe 14.10.2
05.10.2022 1. matdopme «IOPANTY | m3marenncts 023 1.
o FOPAWT»
202 | JIuuensuonusl | O mpenocTaBleHUH 000 HDb https://www.elibrary.ru/ JleiicTB
2/2 | # morosop JOCTYyTIa K yeT 10
023 | SCIENCE nH}popMannoHHO- 25.05.2
INDEX AHAJIUTUYECKOU 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BrintoueHHOTO
25.05.2022r. | B HAy4HBIH
WHPOPMAIMOHHBIHA
pecype

eLIBRARY.RU)
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202 | doroBop O mpenocraBieHUN 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne 52-22-EIl- | mpaBa ucrosnp3oBanusi | «M3mgarenbcr yeT 10
023 | 223-5P ot MIPOrPaMMHOTO BO Jlaub» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomonHUTEND | TMPEeroCTaBICHUU
10 HOE JOCTYTIA K pa3aenam
' corJianeHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EI1-
223-5P or
18.02.2022 .
[punoxerne | O mpemocTaBIeHIH PIIHU basa nannpix The Wiley Journals Pecypc
Ik JOCTyTa K Databas (rnybuna mocryma: 2023 Geccpo
1 202 | nmucemy 3JIEKTPOHHBIM I.) YHBIN
| 3 | PHOHU ot pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 .
Ne 574
[punoxernne | O mpemocTaBIeHIH PIIHU basa nannpix Nature journals (rox Pecypc
1 JOCTyIa K n3nanus — 2023 r. - TeMaTHyeckas | Geccpo
K [UCbMY COJICPKAHUI0 0a3 kosutekims Physical Sciences & YHBIN
PIIHU ot NaHHBIX U3aTEILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12. Ne 1950 baza nannpix Springer Journals
3
(rox m3panusg — 2023 1.-
TeMartmdeckne kKoyureknnu Physical
Sciences & Engineering Package) :
https://link.springer.com/
IIpunoxenne | O mpenocTaBieHUU PIIHAN basa nannpix Springer Journals Pecypc
1 JOCTYTIA K (rox m3nanms — 2023 1.- beccpo
K TUCHMY coJepKaHuIo 0a3 TeMaTtHieckas KoJuiekmms Social YHBIHA
PIIHU ot JAHHBIX M31aTelILCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza nannbix Nature Journals -
3 Palgrave Macmillan ( -
algrave Macmillan (rox u3nanus
2023 r. TeMaTU4eCKON KOJIEKIIUU
Social Sciences Package)
https://www.nature.com/
IIpunoxenne | O mpenocTaBiieHUU PIIHAN basa nannpix Nature journals, Pecypc
1 JIOCTyTa K Academic journals, Scientific Geccpo
K TUCBMY COJIepKaHUIO0 0a3 American (ron m3nanus — 2023 r.) | YHBIHA
PIIHU ot JAHHBIX U3aTEeIbCTBA TEMaTHYECKON KoJutekmu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
basa nannbix Adis (ron u3maHus —
14 202 2023 r.) TeMaTUYECKON KOJIICKIIUN
13 Life Sciences Package
https://link.springer.com
baza nannpix Springer Journals
(rox m3nanust — 2023 r.: -
TeMarmdeckas Koyuekims Life
Sciences Package) :
https://link.springer.com/
[punoxenne | O npenocraBieHUN PIIHA eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMIEH3NOHHOTO Collections, rox u3nanms - 2023, B | 6ecepo
15 202 | x nucemy J0CTyMa K T.4. BBINYIIEHHbIX B 2022 1. - YHBIH
| 3 | PIHHU or COJIepIKaHUIO Oa3bl TeMarnueckas komurekims Physical
29.12.2022 r. | mamHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):
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http://link.springer.com/

Ipunoxkenne | O mpemocTaBIeHUN PODOU basa nannsix Nature journals Pecypc
1 JOCTyTIa K kosutekimu Academic journals, 6eccpo
K IIACBMY SIIEKTPOHHBIM Scientific American, Palgrave IHBIH
202 PODU ot pecypcam Springer Macmillan (serycku 2022 1.):
16. 5 08.08.2022r. | Nature https:/www.nature.com/
Nel1065) https://link.springer.com
basa mannsrx Springer Journals:
https:/link.springer.com/
IIpunoxenue O npenocraBieHUN PoOU Basa nannsix Springer Journals: Pecypce
1 J0CTyTa K https://link.springer.com/ 6ecepo
17 202 | k nuceMy 3JIEKTPOHHBIM baza manneix Adis Journals YHBIN
| 2 |PDODUoOT pecypcam Springer (BBimyckm 2022 1.):
30.06.2022r. | Nature https://link.springer.com/
Ne 910
[punoxenne | O MpemoCTaBICHAN POOU basza nannsrx Nature journals Pecype
1 JOCTYTIA K (BBIITYCKHI Geccpo
18 202 | x muCHMY JJIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
| 2 | PODU ot pecypcam Springer basa nanneix Springer Journals:
30.06.2022 r. | Nature https:/link.springer.com/
Ne 909.
[Mpunoxenne | O mpenoCTaBICHAM POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIEH3HOHHOTO Collections): Geccpo
K ITUCBMY JIOCTyTIa K http://link.springer.com/ YHBIN
19 202 | PO®U or COZIepKaHuIo 0a3bl
| 1 |17.09.2021r. | mamHbIX Springer
Ne 965 eBooks Collections
W3/aTeNbCTBA Springer
Nature
IIpunoxenne | O mpenocTaBlIeHUU POOU Basa nannpix Springer Journals (3a | Pecypc
Ne 2 x mucepMy | cyOJIeIeH3NOHHOTO 2019 1): https:/link.springer.com/ beccpo
20 201 | PO®OU Ne 809 | moctyna k Basa nannpix Nature journals YHBIA
' 9 ot 24.06.2019 | conmepxanuto 6a3 (BBIDYCKH
T. JAHHBIX M3/1aTeIECTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O mpenocraBieHUN OT'BY PI'b | http://H36.pd/ Pecypc
Ne 101/HOB/0 | mocryna k Geccpo
21, 201 486-m1 ot «Ha i 5
8 LIUOHAJILHOM YHBIH
21.09.2018 r. | aMeKTPOHHOMH
6ubmmorexe» (HOb)
[Mpunoxenne | O npenocraBieHUH POOU https://link.springer.com/ Pecypc
N2 x muckMy | poctyna k Bl https://www.springerprotocols.com/ | 9€ccPo
PODOU Ne 779 | usnmarenscrBa _ _ YHBIH C
001 | 0T 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. e | T (BBITyCKHM 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamenne O mpenocraBieHUN 000 http://www.polpred.com Pecypc
23. | ¢/2 Ne 2014 ot joctyna xk bJI CMU "TIOJIIIPE[ Geccpo
' 29.10.2016 . CrpaBo4HUK YHBIN
019 o
Horosop O npenocraBneHUN OI'bY PI'b http://H36.pd/ Pecypc
201 | Ne 101/HDOB/0 | moctyma k 6eccpo
24. | 5/2 | 486 ot «HannonansHOM YHBII
019 | 16.07.2015 . | smekTpOHHOI

ouOIIMOTEKE)
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201 Cornaienue O coTpyaHUYECTBE B HIT http://www.neicon.ru/ Pecypc
25 | 3 Ne JIC-884- Koucopunyme HOHWKOH beccpo
' 019 2013 ot IHBI
18.10.2013 1.
JIutiensnonHo | O mpemocTaBIcHAH 000 http://www:.elibrary.ru/ Pecype
001 | € cormamenme | roctyma K «Hanmonans Heccpo
Ne 8076 ot eLIBRARY.RU Has YHBIN
26. | 3/2
20.02.2013 r. 3NEeKTPOHHAS
019 6
HOTHOTEeKA
» (HOB)
11.2. TlepedyeHb NpOrpaMMHOr0 OOECIIEUEHHUS
Nen/m|HanmeHoBaHue JIMIEH3HOHHOTO MIPOTPAMMHOTI0 PexBU3MTHI NOATBEPKIAAIOUIETO
o0ecnevyeHnst MOKyMeHTa
1. \Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-2A-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray nist 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreIDRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11.  |SolidWorks KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. |Rhinoceros KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
13.  [Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. |FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15.  [Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. |KOMIIAC-3d-V 18 KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
17.  [Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. |AnbT-®OunHaHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Ansr-MHBecT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. |[Iporpamma mjst moaroToBku tectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dmanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. |Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020
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23. |Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

24. |Mathcad Education - University Edition Subscription  [kounTpakt Ne 60-3A-44-21 ot 10.12.2021

25. |CoreIDRAW Graphics Suite 2021 Education License [kontpakt Ne 60-DA-44-21 ot 10.12.2021
(Windows)

26. |Mathematica Standard Bundled List Price with Service [kontpakt Ne 60-2A-44-21 ot 10.12.2021

27. |Network Server Standard Bundled List Price with KoHTpakT Ne 60-DA-44-21 or 10.12.2021
Service

28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [koutpakt Ne 60-3A-44-21 ot 10.12.2021

29. |Microsoft Windows 11 Pro KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
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JIUCT VYYETA OBHOBJIEHUM PABOYEUM TIIPOI'PAMMBI YUYEBHOM
JTUCIHUTIIUHBI

B pabouyio mnporpamMmmy ydeOHOW ITUCIMIUIMHBI BHECEHBI W3MCHEHUS/OOHOBICHHUS W
YTBEPKJCHBI Ha 3aceIaHuu Kaeaphl:

Ne mnn

1N1))
00OHOBJICHUSA
PIIJ

XapakTep U3MeHeHUi1/00HOBIeHUI
€ YKa3aHMeM pasjeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapsbl




