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1.

OBIIME CBEJEHUA

VYuebHass aucuumuinHa «HeTpagunMoHHbBIE W BO30OHOBIISEMBbIE HMCTOUYHUKU SHEPTHM»
U3y4aeTcs B MSATOM CEMECTPE.
Kypcosas pabota/KypcoBoii mpoeKkT — He IpeyCMOTPEHBI.

1.1. ®opma IpOMEKYTOUHOU aTTECTALMHU:

IS THIN CEMECTP - 3a4€CT

1.2. Mecto yueOHoM muctutuinabl B cTpykrype OTTOIT

VyeOnas aucuuminHa «HeTpagunuonHele W BO30OHOBISIEMbIE HMCTOYHHUKH SHEPTUN»
OTHOCHUTCS K YacTH, (POPMHUPYEMOI yUaCTHUKaMU 00pa30BaTEeIbHbIX OTHOIICHUH.

W3yyeHne MuCHUILUIMHBI ONUpaeTCs Ha pe3yJibTaThl OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl
IPEABIAYILErO YPOBHS.

OcHOBOM 11  OCBOEHHS JUCUUIUIMHBI  SBISIIOTCA  pe3yjibTarbl  OOydeHHUs IO
IIPEIUIECTBYOIUM AUCLUIIIIMHAM U TPAKTUKAM:

Beenenue B mpodeccutio;

MeTposorusi, CTaHAapTU3AUS U CePTUDUKALINS;
I'mpaporazonnHamuka,

TexHuueckas TEpMOJIMHAMUKA;

OCHOBBI HH)KCHEPHOT'O MTPOCKTUPOBAHUS TEIUIOIHEPTETHUECKUX CUCTEM;
Tennodusuka,

XuWMuUs HEOpraHu4YecKas;

XuMus OpraHudeckas;

YpaBHEeHHs] MATEMaTHYECKON (DU3UKHU B DKOJIOTUHU U TETIJIOOHEPTETUKE;
MarteMaTuka;

MeTtposnorusi, cCTaHAapTU3aUS U CepTUDUKALINS;

du3uka.

YucaeHHBIE METOIBI.

PesynbTaTsl 00yueHus o yueOHOU JUCHMILINHE, UCTIONB3YIOTCS IPU U3yUEHUU CIIETYIOINX
JUCLHUIIINH U IIPOXOKICHUS NIPAKTHK:

KorenbHble yCTaHOBKU U TAPOTE€HEPATOPHI,

OCHOBBI ONITUMHU3ALNU TEXHOJIOTHUECKHUX MPOIIECCOB;

NMuTanmoHHoOe MOJIEIMPOBAHKE B 3a/1a4aX CUCTEMHOT'O MH)XMHUPUHTA;

[TapoBeble, ra3oBble TypOUHBI U KOMIIPECCOPHI;

Harnerartenu, TemnoBble IBUTaTeIN U YJHEPrETUYECKUE YCTAHOBKH;
OHeprodPpGheKTUBHOCTH MPOU3BOICTBEHHBIX MPEITPHUITHIA;

DHepreTU4ecKkuil ayAuT U SHepreTUYecKre OanaHChl TPOMBINIICHHBIX MPEATNPUSTHI;
TexHoornuecKne IHEProHOCUTENN U SHEPTOCUCTEMBI IPEATIPUATHI.

Pe3ynbpTaTel OoCBOEHMsI yuyeOHON NUCUUIUIMHBI B JajbHEMIIEM OyayT HCIOJBb30BaHbI IPU
INPOXOKJEHUN IPOU3BOJCTBEHHON NPAKTUKU U BBINOJHEHUM BBITYCKHOM KBaJM(UKAIMOHHON

paboThL.
2. OEJIX WU TNJAHUPYEMBIE PE3YJbTATBI OBYYEHUA 1O
JUCHUITJIMHE

L[eJ'IHMI/I OCBOCHHA OUCHUIIIMHBI ((HeTpaI[I/II_II/IOHHBIe U BO300HOBJISEMBIE HCTOYHHKH
SHEPTUMN) SABIIACTCA.



— (dopmupoBaHue 3HaHWM U yMEHHA B OONACTH TEPCHEKTUBBI  HCIIOJIb30BAHUS
aJTbTEPHATUBHBIX HCTOYHHKOB HHEPTHU, YTO IO3BOJUT CTUMYJIHUPOBATH WX NEATEIBHOCTH JJIsSt
Pa3BUTHS 3TOTO HAMPABICHUSI TEXHUKHU U TEXHOJIOTUH,

— (opmupoBaHHUe y CTYJIEHTOB MIPOYHON TEOPETUIESCKON 0a3bI ISl COCTABJICHUS 11ETOCTHOM
KapTUHBl O HETPAJUIMOHHBIX U BO300OHOBIISIEMBIX HCTOYHHKAX SHEPrUU, BO3MOXKHOCTAX HX
WCTIONTF30BAHUS IIPU PEIICHUH 3a7a4 YHEPTrOCHAOKEHUS U DHEPTOCOCPEKECHIUS,

— ¢opMupoBaHrue y OOYYArONIMXCSI CHUCTEMBbI KOMIIETEHIIMH IO YCBOCHHMIO IIPOIIECCOB,
MallMH W 00OpyaoBaHuUs, Oa3UpYyIOMIMXCSd Ha HETPAJAULMOHHBIX HCTOYHUKAX DHEPIUH,
MPUMEHUTEIHHO K KOHKPETHBIM YCJIOBHSIM Pa0OTHI JJsi pemieHus mpodheCCHOHATBHBIX 3a1a4 I10
3 PeKTUBHOMY HX HCTIOJIb30BaHHIO.

PesynpraTtoM oOyueHus 1O y4eOHOW ITUCIMIUIMHE SIBISICTCS OBJIAJICHUE OOYYAIOUTMMUCS
3HAHUSAMHU, YMEHHUSIMH, HABBIKAMM M OIIBITOM JESTEIBHOCTH, XapaKTEPHU3YKOUIMMHU IPOLECC
(GOpMUPOBAaHUS KOMIIETEHIIMI W OOCCIICUMBAIONIUMU JIOCTIKCHUE TUTAHUPYEMBIX PE3yJIbTaTOB
OCBOCHUS yUeOHOU AUCIUILITUHBI.

2.1. @opmupyeMbIe KOMIIETCHIIMN, WHIUKATOPbI JOCTUKEHHS KOMIIETEHIINH,
COOTHECEHHBIE C INTAHUPYEMBIMU Pe3ybTaTaMu 00yUYEHUS 10 JUCIUTIINHE:

KO[{ M HAMMCHOBAHUC

Koa m HanmMeHoBaHHe
HHIUKATOpPA

Ilnanupyembie pe3yJibTaThl 00y4eHUS

KOMIIETEH I H o JUCHHUILIHHE
JOCTHKEHHsI KOMIIETEHIIMH

I1K-2 Na-T11K-2.1 - OIpeaenseT TUIMOBBIMH  METOJaMHU
Hcnone3yeT TUIOBBIE PacyeTr THIIOBBLIMH METOIAMHU TEXHOJIOTHYECKUX IPOLECCOB TeHepaIuy B
METOJIBI PacUETOB MPHU TEXHOJIOTHYECKHUX TIPOIIECCOB obnact HETPaJIUIIHOHHBIX u
obecrieueHnn reHepaly YHEPTUH B0O300HOBJIIEMbIX HCTOYHUKOB YHEPIUU
TEXHOJIOTHYECKUX NA-TK-2.3 - ompeAenseT TUIOBBIMH  METOAAaMHU
MPOIIeCCOB OOBEKTOB PacyeTr THIIOBBLIMHM METOIaMHU TEXHOJIOTHYECKHUX MPOIECCOB
npodeccruoHaIbHOM TEXHOJIOTUYECKUX MPOLIECCOB WCIIOJIB30BAHUS W YTWIN3AUA B 00JacTH
JEATEILHOCTH WCIIOJIb30BaHUSI U Y TUIH3AIMH HETPAJMIIMOHHBIX W BO30OHOBIISIEMBIX

SHEpPIUH

HNCTOYHUKOB DHCPIrun

UJ-TIK-2.5

Pa3paboTka MeponpusTHii 1Mo
9HEPro- U PecypcocOEePEeIKEHHIO
Ha 00BEeKTax
npodeccruoHaTLHOM
JIESTSIbHOCTH

- pa3pabaThIBaCT MEPONPUSATHUS MO FHEPTO-
U PpecypcocOepexeHni0 Ha O00BEKTax B
obacTu HETPaJAUIIMOHHBIX u
BO300HOBJIIEMBIX UICTOYHUKOB YHEPTUU

3. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

O61mas TpyJ0EMKOCTh YUYEOHON AUCHHUIUIMHBI IO y4eOHOMY TJIaHY COCTaBIISIET:

10 O4YHOM (opMe 00yueHus — 4

qac.

3.e. 144




3.1. CtpykTypa yueOHON NUCIUIUIMHBI JjIs1 00yYaIOIUXCs 10 BUAM 3aHSATUN

CTpyKkTypa H 00beM JUCHHUIINHBI
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3.2. CtpykTypa y4eOHOM TUCUUIUIMHBI U 00y4arouuxcs 1o pas3jaesiaM U TeMaM JTUCHUIUIMHBL: (ouHas Gopma 00yueHus)

I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpOIHpYyeMbIe) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpusTHii, 00ecneYHBAIOLIHE 110
KOo/A(bI) HauMeHOBaHuUE PA3/IEI0B, TEM; o = g |3 e g £ e 5 COBOKYIIHOCTH TEKYI[Hil KOHTPOJIb
(dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 37 ¢ g = yCIieBaeMOoCTH;
KommeTeHuum (i) u =) E g |§3 ‘: 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} =% S§3F =273 'S
KOMIIETeH U = E& RIS EE O &
IIsiTh1ii cemecTp
IK-2: Pasnen |. BBenenne. CosiHeuHasi JHEPreTUKA U OCHOBBI ee 5 14 8 28 DopMBI TEKYLIETO KOHTPOJIS
NJ-TIK-2.1 npeodpazoBaHus no pazzeny |
WA-TIK-2.3 Tema 1.1 1 2 1. yCTHBIH ompoc
UA-TIK-2.5 TpaauuroOHHBIE U HETPAAULMOHHBIE ICTOYHUKH SHEPTUU 2. TECTUPOBAHHUE
AKTyanbHOCTb Hcnoab30BaHust BUO 3. KOHTpPOJBHBIE pAOOTHI,
Tema 1.2 1 2 4. MTHAUBUAYATbHBIC JOMAIITHUE 3aJaHHUs,
HBUD B Poccun n 3a pybexxom ConHedHAast SHEPTHSI © METOIBI 5. IUCBMEHHBIN OTYET C PE3yNbTATAMHU
ee npeodpa3oBaHus BBITIOJTHEHHBIX KCIIEPUMEHTATIBHO-
Tema 1.3 3 2 nmabopaTopHBIX pabdoT,
dwusndeckre 0CHOBBI TPE0OPA30BaHMS SHEPTHH COJTHEYHOTO 6. 3a1UTa J1abOPaTOPHBIX pabdoT.
W3ITYy4YEHHs] B 3JEKTPUUIECKYIO 7. pedepat/moxaz ¢ mpe3eHTanuei
[IpakTrueckoe 3anstue Ne 1.1 1 2
Hcnonp3oBaHue COTHEYHON SHEPTHH IS OTOTUICHUS «YEPHOTO
COJTHEYHOTO JIOMa
[IpaxTrueckoe 3anstue Ne 1.2 1 2
Pacyer miockoro naacTMHYaTOro HarpeBaTemst
[IpakTrueckoe 3ansarue Ne 1.3 1 2
Pacuer mromanu cotHeuHOM OaTapen
[IpaxTrueckoe 3anarue Ne 1.4 1 2
Onpenenenne KI1J] conneuHoli 6arapen
[IpakTrueckoe 3arstue Ne 1.5 1 2
Omnpenenenne IJC comHeyHoM OaTapen
[paktudeckoe 3ausTue Ne 1.6 1 2
Pacyer BakyyMHpOBaHHOTO NPUEMHHKA
[TpakTrueckoe 3aasitue Ne 1.7 2 1




I[Inanupyemsie
(KOHTpO/IHpYyeMble)
pe3yJbTaThbl
OCBOEHMSI:

Ko (bI)
(opmupyemoii(bix)
KoMMneTeHuuu(it) u
HHJIUKATOPOB
JOCTHKEHHUSI
KOMIIEeTeHI[H I

HaumeHoBaHue pa3esioB, TeM;
¢opma(bl) IPOMEKYTOYHOM aTTeCTALUM

Buabl yueOHol padoThI

KonrakTHas padora

Jlexkuun, yac

Jlabopamopnsie
UHOUBUOYAIbHbIE
3anaAmus, 4ac

IIpakTH4eckue
pabomui/

3aHATHS, YaC

IIpakTHyeckas

NMOAroTOBKA, Yac

CamocrosiTeJbHast
padora, yac

OnpeneneHue COTHEYHOTO JUCTHILIISITOPA

[Ipaktuueckoe 3ansTue Ne 1.8
OnpeneneHne MUHUMaIbHOM TUIOIIAIM TPUEMHHKA B
OTCYTCTBHE TIOTEPH

[E=Y

[paktuueckoe 3ansTue Ne 1.9
PacueT coHeuyHOH 37eKTPOCTaHIMH OaIeHHOTO THIIA

[IpakTrueckoe 3anarue Ne 1.10
Pacyer COTHEYHOr0 AMCTUILIATOPA

JlaGoparopnas padora Ne 1.1

HccnenoBanne XapaKTEPUCTHK COTHEYHBIX MOJTYJICH.
HccnenoBanne mapauielibHOM U MOCIIEA0BATEILHON CXEMBbI
COCANHCHUS COJTHCYHBIX MOI[yJIeﬁ

JlaGoparopHast pabora Ne 1.2
HccnenoBanre aBTOHOMHOM COTHEYHOH (hOTORNEKTPHUECKON
CHCTEMBI M CUCTEMBI OecriepeOOHOT0 MUTaHUS

JlaGoparopnas padora Ne 1.3

HccnenoBanne paboThl KOMITJICKCA «ABTOHOMHAS COJTHEUHAST
(boTosIeKTpHUUEcKast CHCTEMa — cucTeMa OecrepeOoiHOro
MTUTaHUS

JlabopaTtopnas pabota Ne 1.4
Wzydenue paboThl TEpMOCU(OHA, JIAMIIBI TIOJICBETKU H
2(h(PEKTUBHOCTH COTHEUHBIX KOJUIEKTOPOB.

JlaGopaTtopnas padora Ne 1.5

Hccnenopanve BIUSHYS yrila HAKJIOHA JIAMITHI MTAHENI Ha
ennHUIy 3¢ (HeKTHBHOCTH. B3auMOCBsI3b MEXIY TOTOKOM U
TeMIepaTypoH.

Buae! u ¢gopMBI KOHTPOIBHBIX
MepONpUATHH, 00ecrieYnBaOLHe 110
COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
ycIieBaeMOoCTH;

(opMBI TPOMEKYTOUHOTO KOHTPOJISI
ycreBaeMoCTH




I[Inanupyemsie

Buabl yueOHol padoThI

(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MepOoNpUATHIA, 00eCIeINBAIINE I10
Ko7 (bI) HaunmeHoBaHue pPa3/iesioB, TeM; o = g |3 g & A 5 COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KoMmeTeHuum (i) 1 =) E g |§3 § 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} == S§3F =273 'S
KOMIIETeH U = E& RIS EE O &
JlaGoparopnas padora Ne 1.6 2 1
DHepreTHYecKuil 6aJaHC COTHEYHOTO KOJIEKTOpa.
OmnpeneneHue SKCIEPUMEHTATEHON 3P (HEKTHBHOCTH.
KanubpoBka 1aTYMKOB.
IK-2: Paznen |1. Ucnosib30BaHmne reoTepMaIbHOI IHEPIUU U 4 6 10 DopMbI TEKYIIETO KOHTPOJIS
NJ-TIK-2.1 JHEPTrHH OHOMACCHI no pazgeny |l
WJI-T1K-2.3 Tema 2.1 2 2 1. ycTHEIH ompoc
UA-TIK-2.5 Hcnonp3oBaHue reoTepMaibHON SHSPTUU JUIsl 000rpeBa u 2. TECTUPOBAHUE
MOJIYYCHHUSI DJICKTPOIHEPTUU 3. KOHTpPOJBHBIE pAOOTHI,
Tema 2.2 2 2 4. MTHAUBUAYATbHBIC JOMAITHUC 3aIaHuUs,
BroTommBo JyTsl SHEPTETHKHU B OBITOBOTO MOTPEOICHIS 5. MUCBMEHHBIN OTYET C PE3yIbTaTaMHU
[Ipaxtrueckoe 3austue Ne 2.1 2 2 BBITIOJTHEHHBIX KCIIEPUMEHTATIBHO-
Pacuet none3Horo TemnocoaepKaHusl CyXou CKaJIbHOM TOpHOU nmabopaTopHBIX pabdoT,
TTOPOJIBI 6. 3amnuTa JJabopaTOPHBIX PaboT.
[pakTrueckoe 3anstue Ne 2.2 2 2 7. pedepar/moknan ¢ nmpe3eHTauei
Omnpenenenne NOCTOSHHONW BpEMEHU M3BJIEUEHUS TEIIJIOBOM
SHEPI'HH MPY 3aKAYMBaHUU BOJIbI B TUIACT
[IpakTrueckoe 3ansarue Ne 2.3 2 2
Pacyer 6uorazorenepaTopa
MK-2: Pazpnen 111. Ucnosib30BaHUEe THAPABINYECKOI U BETPOBOM 4 8 10 22 ®DOpMEBI TEKYIIIETO0 KOHTPOJIS
UA-TIK-2.1 HEPTrHH no pazaeny IlI:
WA-TIK-2.3 Tema 3.1 2 2 1. ycTHBI onpoc
UA-TIK-2.5 OHepPreTHIeCKH MMOTESHITHAT MUPOBOTO OKEaHa U CITIOCOOBI €T0 2. TECTUPOBAHUE
ocBoeHus Mcnonap3oBanue sHEpruu BoiH. Mcnonb3oBanue 3. KOHTpPOJbHBIE PAOOTHI,
SHEPruu MPUJIKMBOB, MAJBIX PEK U "magarouieil” Boasl 4. UHAUBUYabHBIE JOMAIIHUE 3aJaHUs,
Tewma 3.2 2 2 5. IUCbMEHHBIH OTYET C pe3yIbTaTaMu




I[Inanupyemsie
(KOHTpO/IHpYyeMble)
pe3yJbTaThbl
OCBOEHMSI:

Ko (bI)
(opmupyemoii(bix)
KoMMneTeHuuu(it) u
HHJIUKATOPOB
JOCTHKEHHUSI
KOMIIEeTeHI[H I

HaumeHoBaHue pa3esioB, TeM;
¢opma(bl) IPOMEKYTOYHOM aTTeCTALUM

Buabl yueOHol padoThI

KonrakTHas padora

Jlexkuun, yac

Jlabopamopnsie
UHOUBUOYAIbHbIE
3anaAmus, 4ac

IIpakTH4eckue
pabomui/

3aHATHS, YaC

IIpakTHyeckas

NMOAroTOBKA, Yac

CamocrosiTeJbHast
padora, yac

BetpoBas sHeprust 1 MeTobI ee Mpeodpa3oBaHusL

[IpakTrueckoe 3ansaTue Ne 3.1
O1eHNTh TPWJINBHON OTEHIMAJ OacceiHa

N

[paktudeckoe 3austue Ne 3.2
Ornpenienenre CKOPOCTH BETPa B INIOCKOCTH BETPOKoJIeca U
MOIIIHOCTH BETPOBOI'O MOTOKA

[IpakTrueckoe 3anstue Ne 3.3
Pacyer akTuBHOM THAPOTYPOUHBEI

[IpaxTrueckoe 3anatue Ne 3.4
Pacuer nepuona, $ha30Boii CKOPOCTH ¥ MOLTHOCTHBOJHBI Ha
riry0oKo# Bozie

JlabGopaTtopnas pabora Ne 3.1
XapakTepuCTHUKU CHHXPOHHOT'O TE€HEPaTopa C MOCTOSHHBIMU
MarHUTaMHu.

JlabGopaTtopHas pabora Ne 3.2
XapaKTepUCTUKH BETPOIHEPreTUUECKON YCTAHOBKHU.

Jlaboparopnas padora Ne 3.3

[TpoBepka paboTocnocoOHOCTH BeTporenepatopa. CHsTHE
3aBHCHMOCTEH HANPSKCHUH, TOKA, MOIIHOCTH M YaCTOTHI
BpAILICHHsI BETPOreHEepaTopa OT CKOPOCTH BETpa.

JlabopaTopnas pabota Ne 3.4
MonenupoBaHue pexUMOB PabOTH ABTOHOMHOM
BETPOIHEPTETUUCCKON YCTAHOBKH.

JlaGopaTopnas padota Ne 3.5
OmnpeneneHne KOJIMIECTBA AIEKTPUICCKON SHEPTHH,
BBIPA0OTaHHOH 32 BpeMs SKCIIEPUMEHTA.

Buae! u ¢gopMBI KOHTPOIBHBIX
MepONpUATHH, 00ecrieYnBaOLHe 110
COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
ycIieBaeMOoCTH;

(opMBI TPOMEKYTOUHOTO KOHTPOJISI
ycreBaeMoCTH

BBIMIOJIHEHHBIX YKCIIEPUMEHTAIBHO-
nabopaTopHBIX PadoT,

6. 3amuTa JJabopaTOPHBIX padoT.

7. pedepat/moknan ¢ mpe3eHTauei




I[Inanupyemsie Buabl yueOHol padoThI
(KOHTpO/IHpYyeMble) KonrakTHas padora
Pe3yJIbTATBI = Bunpl 1 ¢opMEI KOHTPOJIBLHBIX
OCBOEHHSI: o s ¥ " 2 % MeponpHATHiA, 06ecneInBawmue Mo
Ko7 (bI) HaunmeHoBaHue pPa3/iesioB, TeM; o = g |3 g & A 5 COBOKYITHOCTH TeKYyIIHii KOHTPOJIb
dopmMupyemoii(bix) (dopma(bl) IPOMEKYTOUHON ATTECTALMU g g5 |& 33 ¢ g = yCIieBaeMOoCTH;
KoMmeTeHuum (i) 1 =) E g |§3 § 3 E E £ :« ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
HHIUKATOPOB = 28 S5 3 § 22 | 5 yCIIeBaeMoCTH
AOCTHIKEHHUSI b} == S§3F =273 'S
KOMIIETeH U = E& RIS EE O &
TIK-2: Paznen V. Bogopoanasi JHepreTuka, MeToAbl MPSIMOTo 3 6 10 ®DopMEBI TEKYIIIET0 KOHTPOJIS
UA-TIK-2.1 npeodpa3oBaHMs TeNJIOBOI JHEPIruu U NPodJIeMbl ee no pazzeny |V:
NA-TIK-2.3 AKKYMYJIHPOBaHHSA 1. ycTHBI onpoc
NJ-TIK-2.5 Tema 4.1 1 2 2. KOHTPOJIbHBIE PA0OTHI
[TpuMeHeHue BOIOpO/ia B SHEPTETHKE
Tema 4.2 1 1
MeTop! IpsSMOTO MPe0Opa30BaHuUs TEIJIOBOI SHEPTHH,
aKKyMYJIMPOBaHUE H Tiepe/iada YHEPTUH BO30OHOBIISIEMBIX
WCTOYHUKOB. ICIIONBb30BaHIE BTOPUYHBIX SHEPIETUYCCKUX
pecypcoB
Tema 4.3 1 1
OCHOBHEBIE HaTpaBJICHHS yTUIN3ALUH TETIOBBIX BOP
PaunonansHoe ucnonb3oBanue TOP B nemsix oxpaHsl
OKpY>KaroIIeH cpepl
[IpaxTruaeckoe 3arsiTre Ne 4.1 2 2
Pacuyer cosHeuHOM OaTapeu JUisl 3apsIKU aKKyMYJIsiTopa
[Ipaktuueckoe 3anstue Ne 4.2 2 2
Omnpenenennie BpeMeHH pa3psiIKK TEIIOBOTO aKKYMYJIISITOpa
[Ipaxtrueckoe 3ausaTre Ne 4.3 2 2
Pacyer akkyMyJisiTopa 3HEprUH 3a CUET BEeTporeHepaTopa
3auet 6 1o OuseraMm B MUCbMEHHOM opme
HUTOI'O 3a nATHIA ceMecTp 16 34 18 76
HUTOI'O 3a Bech nmepuosa 16 34 18 76




3.3. Kparkoe conepxanue y4eOHON UCIUILTAHBI

Ne mn

HaumenoBanue pasgesa u
TeMBbI THCHHUILINHBI

Conep:xanue pasaesa (TeMbl)

Pasznen |

Beenenue. CotHeuHast 3Hepr

€THKA U OCHOBBI ee MPeodpa3oBaHus

Tema 1.1

TpaauuioHHbIE U
HETPaJUINOHHBIC
HMCTOYHUKH dHEPTUH
AKTyalnbHOCTh
ucnonb3oBanust BUD

OO0uue cBeeHus O IPUPOAHBIX HCTOYHHUKAX SHEPTUU U
sHepropecypcax. TpaguroHHbIE YJHEPTETHIECKHE PECYPCHI,
UX OIIEHKa U paclipesienieHre o peruonam. Hayuneie
MIPUHLIMIIBL UCTIOJIB30BaHUS BO30OHOBIISIEMBIX HICTOUHHKOB
sHeprun (BUD): aHamm3 BO300OHOBISIEMBIX SHEPTOPECYPCOB,
BpeMeHHbIe XxapakTepucTuku BUD, kauecTBO HCTOUHUKOB
sHepruu. TexHuyeckne NpoosIeMbl HCIIOIB30BAHUS
BO300HOBIIIEMBIX HCTOYHUKOB 3Hepruu. CoriaacoBanue
WMCTOYHHMKOB SHEPTHH U UX MOTpeduTeneid. MeTo sl
ynpasienus. [loTeHnanbHble pecypebl U ypOBEHb
ucnons3oBanust BUD Ha coBpeMeHHOM aTamne. XapakTepHbIe
ocobernoctn BID. DHeprocOepexkeHne u 3KOJI0THsl.
dakTopsl, 00yCIaBINBAIOIINE AKTYyalIbHOCTD
sHeprocOepexeHust. BinusHue 1o0b4N, TPAHCIIOPTUPOBKH,
MOATOTOBKH M CXKUTaHHUsI OPraHMYECKOTO TOILUINBA Ha
COCTOSIHHE OKpY’Karome cpenbl. HeooxoammocTh
ucnonb3oBanus BUO kak A1 5KOHOMHH OpraHUYECKOTO
TOIINBA, TaK U JJIS 3aIIUTHl OKPYKAIOIIEH CpEbl.

Tema 1.2

HBUD B Poccuu 1 3a
py6exxom ConHeuHast
SHEPTHs U METOJIBI €€
peoOpa3oBaHus

HBUD B Poccun u 3a pyoeskoM. O01Ias orieHKa COCTOSTHAS
ncnoab30Banus. CucTeMa rocy1apCTBEeHHOM MOAAEPIKKN
pa3BUTHUS BO30OHOBIISIEMON YHEPTETUKH B 3apyOEKHBIX
crpadax. OenepanbHBIN 3aK0H «O0 SHEProcOEPEIKCHUIDY

Tema 1.3

du3nyeckre OCHOBEI
npeoOpa3oBaHus YHEPTUU
COJTHEYHOTO M3ITyYCHHUS B
ANEKTPUIECKYIO

Hcnons3oBanne ConHIa KaK HCTOYHNKA TEIUIOBOM SHEPTHM.
ConHeuyHas SHEPTUsl U METOJIBI ee MPeoOpa3oBaHMsL.
CriekTpanbHble XapaKTEPUCTUKN COJTHEYHOTO U3ITYUYECHMUS.
BnusiHue reorpaguueckux KOOpAUHAT, OPHEHTHPOBKH
MPUEMHUKA U3TYUYCHHS B TPOCTPAHCTBE, BPEMEHH CYTOK U
BpeMeHH roja. [IpeoOpa3zoBanue COTHEYHOH SHEPTHU B
TEIUIOBYI0. THIIBI COTHEUHBIX KOJUIEKTOPOB, UX
XapaKTEePUCTUKU U CTIOCOOBI IOBBITIEHHUS 3PPEKTHUBHOCTH.
Konnentparops! conHeyHoON 3HEpTUU. AKTHBHBIE U
MACCUBHBIE COJTHEYHBIE TEMJIOBBIE CHCTEMBI. [IpuHINN
JEHCTBUS U IapaMeTpPbl COTHEUHBIX YCTAaHOBOK IS
OTOIUICHUS, TOPSYETO BOAOCHAOKEHHS ¥ KOHAUITMOHUPOBAHUS
BO3ayxa. Vcronp30BaHNe COTHEYHOTO TEMIa B
MPOMBIIIEHHOCTH, CEJILCKOM XO3SIHCTBE U AJIs1 OBITOBBIX
HYXJ. DKOHOMHYECKHE 1 SKOJIOTHYECKUE ACTIEKTHI
VICTIOJIb30BaHMSI COJTHEYHOM SHEPTHH.

Paznea Il

Hcnoan3oBaHue reOTepMaJ’IbHOﬁ JHEPIUU U JHEPIUH oHoOMAacCChI

Tema 2.1

WUcnonp3oBanue
reoTepMaibHOU SHEPTUU AJIs
o0orpeBa 1 OTyUYeHHUSI
AIEKTPOIHEPTUN

I'eotepmanbhas sneprus. CTpoeHue 3eMiIu U U3MEHEHUE
TeMIepaTypsl B 3eMHOM Kope. Knaccudukauus
reoTepMajbHbIX pailoHOB. 3amac 3HEPruy B 3¢MHOM KOpe U
METO/IbI €€ MCNOIb30BaHus. Mcroib30BaHue reoTepMaIbHON
SHEPruH Ui 000rpeBa U MOIYUEHHsSI AIEKTPOIHEPTHH.
Cospemennsie ['eoTOC u ux obopynosanue. [IpodiieMsr,
CBSI3aHHBIE C HCIIOJIb30BAHUEM I'€0TEPMaIbHOM YHEPTUH

Tema 2.2

broTtonnuBo 1 3HEpreTHKH
1 OBITOBOTO MOTPeOIeHUS

Hcnons3oBanue 6uoMacchl. VICTOUHHKH OMOMACCHI.
Krnaccudukariyisi 0CHOBHBIX TPOIIECCOB TOTYUYCHHS
OMOTOIUTHBA. BUOTOIIHMBO IS SHEPTETUKH U OBITOBOTO
noTpeOcHus. Y CTaHOBKH IS IIPOM3BOJICTBA TEILIa,
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MMAPOJTN3a, THAPOTCHU3ANH, Onoraza. MeTonbl mepepaboTKu
OBLITOBBIX OTXO0B. MYCOpOC)KI/IFaTeHbHBIe YCTAaHOBKH.

Paznea 111

Hcnoan3oBaHue FH}IpaBJIH'{eCKOﬁ u BeTpOBOﬁ JHEPIrumn

Tema 3.1

DHEPreTHYeCKUi MOTEHITHAI
MHPOBOTO OKEaHa M CIIOCOOBI
€0 OCBOCHUS
Hcnonb3oBaHue SHEPTrun
BoJIH. Mcnionp30Banue
SHEPruu MPUIUBOB, MAJbIX
pek u "magaronien" BobI

Hcnonp3oBaHue TEIIOBOW SHEPTUH OKeaHa. JHEPreTHUECKUi
MOTEHI[UAJI MUPOBOTO OKEaHa U CIIOCOOBI €r0 OCBOCHUS.
TepMmoauHaMUYeCKre OCHOBBI UCIIOJIb30BAHMSI TETIIOBOM
SHEPTUW OKeaHa. MmeanbHbIi 1 peanbHBINA TEIUIOOOMEHHUK,
ero pacuer. buoobGpacTtanus u METOABI OOPHOBI C HUMHU.
Pabouee Teno maporypOuHHO# ycTaHOBKH. TpeboBaHus K
HaCOCHBIM arperataM. TeXHUYEeCKUE U IKOJIOTHYECKHE
MpOOJIEMBI NCTIOTB30BAHMS TEIUIOBOM YHEPTHH OKEaHa.
Hcnonp3oBanue 3HEpruu BoJIH. BOTHOBOE ABUKEHUE.
DHeprusi ¥ MOLHOCTh BOJHBL. JIOCTOMHCTBA M HENOCTATKU
BOJIHOBOH »HEeprun. OCOOEHHOCTH PeaIbHBIX BOJIH.
YcrpoiictBa a1 npeoOpa3oBaHus YHEPTUH BOJIH. [[pUYHHBI
BO3HUKHOBEHUS IPUIUBOB. JIYHHBIE U COMHEYHBIC IPUIIUBBL.
DIIEKTPOCTAHILINY, UCIIONb3YIOIIUE MPUIUBHON OABEM BOJBI U
npwmBHBIC TedeHHsl. OCHOBHBIE TIPUHITAITHI UCTIONB30BAHUS
SHEPruu MajblX peK U "magaroniei" Boabl

Tema 3.2

BertpoBas sHeprust u METOIBI
ee TIpeoOpa3oBaHms

Hcnonws3oBanue sHeprun BeTpa. BeTpoBas 3HEpPTUS U METOBI
ee mpeoOpazoBanmst. OCOOCHHOCTH ITUPKYJISIINHA 36MHOM
atMocdepbl. DakTOPHI, BIUAIONINE HA CKOPOCThH U
HanpaBieHue Berpa. OOIue XapakKTepUCTUKHA BETPSHBIX
SHEpreTHIeCcKrX ycraHoBok (BOY). Knaccubukamms
BETPOYCTaHOBOK. BOY ¢ Topn30HTANBHON 1 BEPTUKAIBHOMN
ocblo. BeTposHepreTrueckre yCTaHOBKH JUIS TPOM3BO/CTBA
ANIEKTPOIHEPTUHN U MeXaHWIeCKOl padoThel. BozMoxkHOCTH 1
TICPCIICKTUBLI pa3BUTH BETPOIHEPICTHUKU.

Pasznen IV

Bopopoanasi 3HepreTuka, MeToAbl NPSIMOT0 NPeodpa3oBaHusl TENJIOBOM IHEPIrum 1
NMpo6JieMbl ee AKKYMYJIHPOBAHUSA

Tema 4.1

[Ipumenenue Bogopoaa B
SHEpPreTHKe

[Ipumenenue Bopopoaa B sHeprerike. OCOOCHHOCTH BOAOPOAA
KaK SHEPrOHOCUTENSA. MeTOIbI IOTyYeH s, TPAHCTIOPTUPOBKH
U XpaHeHus Bojiopoa. Mcrnonb3oBaHue BOIOPO/ia B KAYECTBE
SHEPreTUYECcKOro 1 MOTOPHOro ToruuBa. CoBpeMeHHOE
COCTOSIHME Y HAIPABIICHUS Pa3BUTHS BOJOPOIHOM YHEPTETHKH.

Tema 4.2

MeToibl IPSIMOTO
peoOpa3oBaHus TEIUIOBOM
OHEPIUH, aKKyMYJIHpPOBaHUE
W mepeaya SHeprun
BO300HOBIISIEMBIX
HUCTOYHUKOB.
Hcnonbp3oBaHre BTOPUYHBIX
SHEPreTHYECKUX PECYPCOB

TepMmoaiekTpu4ecKue, TepMOIMUCCUOHHBIE U (POTOINEKTpUIE-
CKHe TIpeo0pa3oBaTey U UX XapaKTEPUCTHKH.
MarsuToruApoIMHaMHYECKHE TeHepaTOPhl U UX
KOHCTPYKTHBHBIE 0COOEHHOCTH. DIIEKTPOXUMHUYECKHE TeHepa-
TOPBI U TOTUIMBHBIE 3JIeMeHThI. Criennudeckre mpooIeMsl
aKKyMYJUPOBaHUS U NE€peadyy SHEPTUH MPU UCTIOIH30BAHUU
paznnuHblx BUD. brnoakkyMmynaropel. Xumuueckue
aKKyMyJIATOpBL. TOIUIMBHEIE 3IEMEHTHI. XpaHEHHE
SHEPreTUYECKH IEHHBIX BEIIECTB. AKKyMYJISTOPHbIC
anektpobaTtaper. TernoBble aKKyMyJISITOPEI.
I'mppocTtatndyeckue akKyMyIsaTopbl. Pe3epByapsl co CxKaTbIM
Bo3ayxoM. Ilepegaya sneprum moTokamu OGHOMAcCHl, TeIlIa,
XMMHMYECKH aKTHUBHBIX BEILIECTB, AJIEKTPOIHEPTHH. Bub
BTOPUYHBIX SHEPreTUYECKUX pecypcoB. [lapameTpsl u
BO3MOKHOCTH MCTIOIB30BAHHUS BTOPUIHBIX TETUIOBBIX
JHepreTudeckux pecypcoB. OleHKa 5KOHOMHUECKOM

3¢ PEKTUBHOCTH UCIOIB30BAHHS BTOPHYHBIX TETIIIOBBIX
sHEpropecypcos. Beibop ontumansHOro BapuanTa. Beixon
BOP u 3x0HOMUSI TOIIMBA.

Tema 4.3

OcHOBHbIE HalpaBiIeHUs
YTUIU3AIMK TeIIoBeIXx BOP

Hcnonp3oBanue GU3NUECKON TEIUIOTHI YXOISIINX TOPTIHX
ra3oB. Mcnosiap30BaHie TEMI0TH OTPAOOTaHHOTO
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PanmonansHOE MIPOM3BOACTBEHHOI0 M BTOPUYHOTO Napa. Vcronp3oBaHue
ncrnonbs3oBanue TOP B 1iensax | TermIoThl KOHAEHCATa, HArPETOW MPOU3BOACTBEHHON U
OXpaHbI OKPYKatoLIel cpebl | OBITOBON CIMBHOI BOABI, BEHTUIALIMOHHBIX BEIOPOCOB.
[IpumeHeHue TEMIOBBIX HACOCOB U TEPMOTpaHCc(HOpMaTOpoB
JUTSL yTHITU3AIIUH Cpe/IHe- U HU3KOMOTEHITHAIBHBIX TETIJIOBBIX
BDP. Dxonomuyeckas 3pPeKTUBHOCT TpaHCHOPMALIUH
TernoTsl. [IpuHIMn neiicTBYs, Ha3HAYE€HUE U TUIIBI TETIOBBIX
Tpy6. KOHCTpyKIIMHU TEIIOMCIIONB3YONINX aNlapaToB C
TEIUIOBBIMH TpyOamu. Vcronp30Banne TemIOBEIX TPYO M
cOopa u yrunuzanuu BOP.

3auer 3auer

3.4. Opranuzanusi CaMOCTOSATEIbHOM paboThl 00yYaOITUXCS

CamocrostenbHas paboTa cTyJeHTa — o0si3aTeNbHasl 4acTh 00pa3oBaTEIbHOIO Mpoliecca,
HampaBJICeHHAsT HAa  pa3BUTHE TOTOBHOCTH K  NPOPECCHOHATBHOMY U JIMYHOCTHOMY
caMo00Opa30BaHUIO, Ha MPOEKTUPOBAHHE JajJbHEiIIero oO0pa30BaTENLHOIO MapupyTa H
pohecCuoHaNBHOM Kapbephl.

CamocrosTenbHas padoTa 00y4aroLUIMXCs MO TUCHUIUIMHE OpPraHW30BaHa KaK COBOKYITHOCTb
AyTUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH H paboT, 00eCreYnBalONIMX YCIEINIHOE OCBOCHUE
JUCLUTUIMHBL.

AynutopHas camocTosiTelibHas paboTa 0OydaromMXCsl MO AMCLUILIMHE BBIIOJIHSAETCS Ha
y4eOHbIX 3aHATHAX [0 PYKOBOACTBOM IIperojaBaTelii M IO €ro 3aJaHuio. AyJIuUTOpHas
camocTosTellbHas paboTa oOydaromuxcsi BXOAUT B OOUIMI 00beM BPEMEHHU, OTBEIEHHOTO yUE€OHBIM
IUIAHOM Ha ayJAUTOPHYIO paboOTy, U pErIaMeHTUPYETCsl PACIUCAHUEM YUEOHbBIX 3aHATHM.

BreayuTtopHas camocTosiTeNbHas padoTa 00ydJaronuxcs — IIaHupyeMast yueOHas, HayJdHO-
UCCIieIoBaTeNbCKasi, IMpakThyeckass paboTra oOyyaromuxXcs, BBIIOJHSAEMAas BO BHEAyAUTOPHOE
BpeMs 10 3aJaHUI0O ¥ TIPH METOAMYECKOM pYKOBOJCTBE TperojaBaTenisi, HO 0e3 ero
HEMOCPEJCTBEHHOTO yYacTHs, PAaCIICAHUEM YUEOHBIX 3aHATHI HE perjaMeHTUPYyeTCs.

BueayauropHas camocTosiTenbHas paboTa 00yyaronuxcs BKJI0YaeT B ceOs:

- MOJTrOTOBKY K JIEKLIUSAM, IPAKTHUECKUM U J1a00OPaTOPHBIM 3aHATHIM, 3a4eTaM,;

- M3y4yeHue y4eOHbIX MOCOOMIA,

- U3yYeHHUE pa3ZesioB/TeM, HE BBIHOCHUMBIX Ha JIEKIUM M IPAKTUYECKHE 3aHATHUS
CaMOCTOSITENIEHO;

- HaN¥CcaHue TEMaTHYECKHUX JOKIaI0B, pedepaToB Ha MPOOIEMHBIE TEMBI;

- KOHCIIEKTHPOBAaHNE MOHOTpa(Hii, MIIK X OTACTHHBIX TJIaB, CTATCH;

- M3yYeHUE TEOPETHUYECKOTO W TPAKTUYECKOTO MaTepHana Mo PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- BBITTOJIHEHHUE JIOMAIIHUX 33 JaHHIA;

- MOJITOTOBKA K KOHTPOJILHOU paboTe;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIlH B TEUCHHE CEMECTpA.

CamocrostenpHass paboTra 0O0ydalOUIMXCS C y4dacTHEM IpenojaBareiss B (opme HHOMH
KOHTaKTHOW palOThl TpeaycMaTpuBaeT TPYNIOBYI0 U (WIM) HWHIUBHAYAIBHYIO pPabOTy C
00yYaroIIMMUCS U BKJIIOYAET B CeOs:

- MNPOBCACHUC HWHIAUBHUAYAJIBbHBIX W TPYHIIIOBBIX KOHCYJ'IBTaHI/Iﬁ II0 OTACJIIBHBIM
TeMaM/pazenam JUCHHUITHHBL

- MIPOBE/ICHUE KOHCYIbTALUHN Mepel IK3aMEHOM, MEpe]] 3a4E€TOM.

Hepequb pa3,IleJ'IOB/TCM/, IOJHOCTBIO HJIM YaCTH4YHO OTHCCCHHBIX Ha CaMOCTOATCIILHOC
HN3YUYCHHUC C MOCICAYIOIIUM KOHTPOJICM!
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Bunsbi u popmbl

HaumeHnoBaHue pa3jena KOHTPOJIbHBIX E
/TeMbl TUCIMIIINHBI, MepONPUSITHIA §
Ne BbIHOCHMBbIE HA 3aganus JJisl CAMOCTOSITEJIbLHOW PadOThI (Y4HMTBHIBAIOTCS 5
CaMOCTOSITEIbHOE IpH MpOBEIeHNHn | S
u3yyeHue TeKylIero S
KOHTPOJI5) ==

Paznen | Beenenue. CojiHeuHasi JHEPreTHKA M OCHOBBI ee NPeodpa3oBaHUA

Tema 1.1 TpanuuuoHHBIE U IToaroToBUTH KOHCIIEKT YCTHBIN 0OIIPOC, 2
HETPaJULIUOHHBIE MEePBOUCTOYHUKA; MOATOTOBKA K TECTUPOBaHUE,
HWCTOYHUKH SHEPTHU JIEKIUSM JTA0OPATOPHBIM U CceMUHap-
AKTyalbHOCTh MIPAKTHYECKUM 3aHITHSM; BBITIOJTHUTH KOH(epeHus,
ncnons3zoBanus BUD MHAMBHIyaJIbHOE JOMAIIHEE 33JaHNE; KOHTPOJIBHBIE

BBITIOJTHATH TECTUPOBAHUE; BHIIOTHUTH | paboTHI,
MOJITOTOBKY OTYETA IO TaOOPaTOPHBIM WH/INBHTy aJTbHBI
paboTam; BBIIOJHUTH HHAUBUAYAJIbHBIE | € TOMAalllHUe
3a/1aHUSL; BHIIIOJHUTD 3aJaHus,
KOHCIIEKTHPOBAaHKE MOHOTpa(Hii, Win MACbMEHHBII
UX OTJIENbHBIX IJIaB, CTaTel; OTYET C
MOATOTOBUTH MUCHbMEHHBIA OTUET C pe3yabTaTaMmu
pe3yibTaTaMM SKCIEPUMEHTa U SKCIIEPUMEHTA U
OTBETaMH Ha KOHTPOJIbHBIE BOPOCHI; OTBETaMH Ha
MOJITOTOBUTHCSA K 3aIIUTE KOHTPOJIbHBIE
Ta0b0paTOPHBIX PabOT; OATOTOBUTH BOIIPOCHI,
KOHCTIEKT 110 J1Jab0opaTOpHBIM padoTam; MUCHMEHHBIH
MOJITOTOBUTHCS K YCTHOMY OIIPOCY. OTYET C
pe3yabTaTaMmu
BBIIIOJIHEHHBIX
JKCIIEpPUMEHTAI
BHO-
nabopaTOpPHBIX
pabor, 3anuTa
11a00paTOPHBIX
paboT.

Tema 1.2 HBUD B Poccuu 1 3a IToAroToBUTH KOHCIEKT YCTHBIN 01poc, 2
py6exxom CoHeuHast MIEPBOMCTOYHHKA; TTOATOTOBKA K TECTHPOBAHUE,
SHEPTHs U METOIBI ee JICKIHSIM JIAOOPaTOPHBIM U CeMUHap-
peoOpazoBaHUs MPAKTUYECKUM 3aHSITHUSIM; BBIIOJIHUTh KOH(EepeHIus,

WHINBHTyaJTbHOE JTOMAIIHEee 33aHNe; KOHTPOJIbHBIE
BBINIOJTHUTH TECTUPOBAHUE; BHIMIOJIHUTE | paboTHI,
MOJTOTOBKY OTYETA M0 J1abOpaTOpHBIM WHJUBUY alIbHbI
paboTam; BEITIOJTHUTH UHAWBHYaJIbHBIE | € JOMAITHHE
3aJIaHusl; BHITTOTHUTH 3aaHus,
KOHCIIEKTUPOBaHNE MOHOTpaduil, Win MUCHMEHHBIH

UX OTHEJIbHBIX 1B, CTATEH; OTYET C
MOJITOTOBUTH TUCHbMEHHBIH OTYET C pe3ynbTaTaMu

pe3yJibTaTaMu SKCIIEPUMEHTA U
OTBETaMU Ha KOHTPOJIbHBIC BOTIPOCHI;
IIOATOTOBHUTHCSA K 3alITUTEC
1abopaTOpHBIX PadOT; MOATOTOBUTH
KOHCIIEKT I10 JIA0OpPaTOpHKEIM paboTam;
MOJITOTOBUTHCS K YCTHOMY OTPOCY.

3KCIEPUMEHTA U
OTBETaMHM Ha
KOHTPOJIbHBIE
BOIIPOCHI,
MMHUCHLMEHHBIN
OTYET C
pe3yJibTaTamu
BBITTOJTHEHHBIX
SKCIIEPUMEHTAI
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BHO-
71a00paTOPHBIX
pa0or, 3ammra
nabopaTOPHBIX
pabor.

Tema 1.3 ®uU3NUECKHEe OCHOBBI IToaAroTOBUTH KOHCHEKT YCTHBIN OIIpOC,
peoOpazoBaHus NEPBOMCTOYHMKA; TOATOTOBKA K TECTHUPOBaHMUE,
9HEPTUH COJHEYHOTIO JICKIMSM JIAOOPaTOPHBIM U ceMUHap-
W3ITy4YeHUs B MIPAKTHYECKUM 3aHATHSIM; BBITIOJTHUTH KOH(epeHus,
3NEKTPUUECKYIO WHAMBUyaJIbHOE JOMAIlIHEee 33aHue; KOHTPOJIbHBIE

BBIIIOJTHUTH TECTUPOBAHUE; BHIMIOJIHUTE | paboTBHI,
MIOJrOTOBKY OTYeTa 110 JaOOpaTOPHBIM WHAWBHTYy ATIbHBI
paboTam; BBITIOJHUTH HHANBHAyATbHBIE | € TOMAaITHUE
3aJlaHus; BBIIIOJHUTD 3aJaHus,
KOHCIIEKTHPOBaHNE MOHOTpa(Mii, HiIn MUChbMEHHBIN
WX OTJIENbHBIX TJIaB, CTATeH; OTHET C
MOJITOTOBUTH MTUCHbMEHHBIN OTUET € pe3ybTaTaMu
pe3ybTaTaMy SKCIIEPUMEHTA U SKCIIEPUMEHTA U
OTBETaMH Ha KOHTPOJIbHBIE BOIIPOCHI; OTBETaMH Ha
MOJITOTOBUTHCSA K 3aLIUTE KOHTPOJIbHBIE
71a00paTOpHBIX PadOT; MOATOTOBUTD BOIIPOCHI,
KOHCIIEKT I10 JJab0opaTopHBIM padboTam; MTICEMEHHBIT
MOJITOTOBUTHCSA K YCTHOMY OIIPOCY. OTHET C
pe3ybTaTaMu
BBITIOJTHEHHBIX
9KCIIEPUMEHTAIT
BHO-
nabopaTopHBIX
pabort, 3amura
11a00paTOPHBIX
pa0or.

Paznen 11 Hcnonb3oBaHue reoTepMaibHON JHEPTHU U JHEPTHH OHOMACCHI

Tema 2.1 Hcnons3oBanue [oaroroButs pedepat/moxnazn c YCTHBIN OIIPOC,
reoTepManbHON MIPE3EHTAlUEH; TOATOTOBKA K JIEKIIMSIM | TECTUPOBAHMUE,
SHepruu Juia 000TpeBa U | 1abOpaTOPHBIM U PAKTHIECKUM ceMHUHap-
MIOJTyYeHUs 3aHSTHSM; KOHCIIEKT IEPBOMCTOYHNKA; | KOH(EepeHIHs,
3NEKTPOIHEPTUU BBINOJIHUTE UHANBUYaIbHOE KOHTPOJIbHBIE

JIOMaITHee 3aJaHre; BBITIOTHATH paboTsl,
TECTHUPOBAHME; BBITIOJIHUTH OJATOTOBKY | MHIWBUIYaTbHbI
oTyera 1o JabopaTopHbIM paboTam; € JIoMalllHue
BBINOJIHATE HHANBUyaIbHbIE 33JaHUS; | 3alaHus,
BBITIOJTHATH KOHCIIEKTHPOBAaHNE MUCHMEHHBIH
MoHoTrpauil, WM UX OTHEJNBHBIX IJIaB, | OTYET C

cTareil; HOArOTOBUTH MMCbMEHHBIN pe3yJbTaTaMu

OTHYET C Pe3y/IbTaTaMu 3KCIIEPUMECHTA U
OTBE€TaMHM Ha KOHTPOJIbHBIC BOIIPOCHI;
MIOJITOTOBUTHCS K 3aIUTE
1abopaTOPHBIX PabOT; OATOTOBUTH
KOHCIIEKT 110 J1abopaTopHBIM padoTam;
MIOJITOTOBUTHCS K YCTHOMY OIIPOCY.

IKCIIEPUMEHTA U
OTBETaMH Ha
KOHTPOJIbHBIC
BOIIPOCHI,
MUCHEMEHHBIN
OTYET C
pe3ynbTaTamMu
BBITIOJTHEHHBIX
IKCIIEPUMEHTAT
BHO-
1abopaTOPHBIX
pabor, 3ammTa
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71ab0paTOPHBIX
pabor,
KOHTPOJIb
BBITIOJTHEHHBIX
pabor B
TEeKylIel
aTTeCcTaIuu

Tema 2.2 Bbuoronnuso s
DHEPTEeTUKH U OBITOBOTO
OTpeOIeHUS

Pazgen 111 | Mcnosib30BaHMe ruipaB/IM4ecKoil M1 BeTPOBOii JHeprum

Tema 3.1 DHepreTHUecKuil IToaAroTOBUTH KOHCHEKT YCTHBIN OIIPOC,
MOTEHLHAI MUPOBOTO MIEPBOMCTOYHHKA; IIOATOTOBKA K TECTHUPOBAHHE,
OKeaHa M CIIOCOOHI €T0 JIEKIHUSAM JTA00PaTOPHBIM H ceMHuHap-
OCBOEHUS MIPAKTHYECKUM 3aHITHSIM; BBITIOJTHUTH KoH(QepeHIus,
Ucnons3oBanue WHAMBUyaJIbHOE JOMAIlIHEee 3aJaHUE; KOHTPOJIbHBIE
SHEPTHUH BOJIH. BBITIOJTHATH TECTUPOBAHUE; BHIIOTHUTH | paboTHI,
Ucnons3oBanue MOJITOTOBKY OTYETA IO TAO0PaTOPHBIM WH/INBHTy aJTbHBI
SHEPIrUH MPUIUBOB, paboTam; BHIIOJHUTH HHAUBHAYAJIbHBIE | € TOMAalllHUe
MaJbIX PEeK H 3aJlaHus; BHITTOTHUTH 3a7aHus,
"mamaronen" BObI KOHCIIEKTHPOBaHNE MOHOTpa(Mii, HiTn MUChbMEHHBIN

UX OTJIENbHBIX TJIaB, CTaTel; OTHeT ¢
MOJIrOTOBUTh MTUCbMEHHBIN OTUET € pesyabTaTamMu
pe3yIbTaTaMy SKCIIEpUMEHTA U JKCIIEpUMEHTA U
OTBETaMH Ha KOHTPOJIbHBIE BOPOCHI; OTBETaMH Ha
MOJITOTOBUTHCSA K 3aIIUTE KOHTPOJIbHBIE
71a00paTOpHBIX PabOT; MOATOTOBUTD BOIPOCHI,
KOHCTIEKT I10 J1JabopaTOpHBIM padoTam; MTUCHMEHHBIH
MOJITOTOBUTBHCS K YCTHOMY OIIPOCY. OTHYeT ¢
pe3yspTaTaMu
BBITIOJTHEHHBIX
9KCIIEPUMEHTAIT
BHO-
nabopaTOPHBIX
pabor, 3amuTa
71a00paTOPHBIX
palor.

Tewma 3.2 BetpoBas sHeprus u IToaroToBUTH KOHCIEKT YCTHBIN 0mpoc,
METOIBI ee MIEPBOMCTOYHHKA; TIOATOTOBKA K TECTHPOBAHHE,
npeoOpa3zoBaHus JICKIUSIM JTAOOPATOPHBIM U ceMuHap-

NPAKTHYECKUM 3aHSTHAM; BBIIOJIHUTH KoH]epeHuus,
WHINBHTyaJTbHOE JOMAIIHEee 33 aHNE; KOHTPOJIbHBIE
BBINIOJTHUTH TECTHPOBAHUE; BHIMIOJIHUTE | paboTHI,
MOJrOTOBKY OTYETA 110 1aOOpaTOPHBIM WH/IMBHTY AJTbHBI
paboTam; BEITIOJHUTH UHAWBHIYaIbHBIE | € JOMAITHHUE
3a/IaHusl; BHITTOTHUTH 3aaHus,
KOHCIIEKTHPOBaHKWE MOHOTpa(uii, uiu MACBMEHHBII

WX OTJIENBHBIX TJIaB, CTATeH; OTHYET C

MMOJITOTOBUTH MIUCbMEHHBIA OTYET C

pe3ybpTaTaMu
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pe3yIbTaTaMy SKCIIEpUMEHTA U
OTBETaMH Ha KOHTPOJILHEBIE BOTIPOCHI;

OKCIICPpUMCEHTA U
OTB€TaMH Ha

MIOATOTOBUTHCA K 3aIIUTE KOHTPOJIbHBIE

71a00paTOpHBIX PabOT; MOATOTOBUTH BOIIPOCHI,

KOHCIIEKT 110 J1JabopaTOpHBIM paboTam; MUCHMEHHBIH

MIOATOTOBUTHCS K YCTHOMY OIIPOCY. OTUeT ¢
pe3yJpTaTaMu
BBITIOJTHEHHBIX
9KCIIEPUMEHTAIT
BHO-
1abopaTOPHBIX
pabor, 3ammuTa
1a00paTOPHBIX
pa0or.

Paznen IV | BonopoaHasi 3HepreTuka, MeToAbl NPSIMOro NMpeodpa3oBaHusi TENJIOBOIi IJHePIrum u
Npo0JIeMbI e¢ aKKYMYJIHPOBAHHSA

Tema 4.1 [Tpumenenue Bogopoaa | IloAroTOBUTH KOHCIIEKT YCTHBIN OIIPOC,
B DHEpIeTHKE NIEPBOUCTOYHHKA; IOATOTOBKA K TECTUPOBAHMUE,

JIEKIUSIM JTAOOPATOPHBIM U ceMHUHap-
MIPAKTUYECKUM 3aHATHUSM; BBITIOJTHUTh KoH(epeHLus,
MHAVBHIyalIbHOE JOMAIIHEE 33JaHNE; KOHTPOJIBHBIE
BBIIIOJTHUTH TECTUPOBAHUE; BBINOJIHUTD | paboTBHI,
MOJITOTOBKY OTYETA IO TaOOPaTOPHBIM WH/INBHTy aJTbHBI
paboTam; BHIIOJHUTH HHAUBUAyaAJIbHBIE | € TOMAalllHUEe
3aJlaHusl; BBITOJHUTD 3aJaHus,
KOHCIIEKTHPOBAaHKE MOHOTpa(uii, WK MMCBMEHHBII
UX OTJIENbHBIX I7IaB, CTaTel; OTHYeT ¢
IIOATOTOBUTH MUCBMEHHBII OTYET C pe3yJpTaTaMu
pe3yIbTaTaMy SKCIIEPUMEHTA U 9KCIEPHUMEHTA U
OTBETaMH Ha KOHTPOJIbHBIE BOIPOCHI; OTBETaMH Ha
MOJITOTOBUTHCSA K 3aIIUTE KOHTPOJIbHBIE
71a00paTOpHBIX PabOT; MOATOTOBUTH BOIIPOCHI,
KOHCTIEKT 110 J1TabopaTOpHBIM padoTam; MTUCHMEHHBIH
MOJITOTOBUTBHCS K YCTHOMY OIIPOCY. OTHYeT ¢
pe3yspTaTaMu
BBITIOJTHEHHBIX
9KCIIEpUMEHTA
BHO-
nabopaTOPHBIX
pabor, 3amuTa
nabopaTopHBIX
paboT.

Tema 4.2 Mertoibl npsIMOTO IToAroTOBUTH KOHCIEKT YCTHBIH OTpoC,
peoOpazoBaHus MIEPBOMCTOYHHKA; IOATOTOBKA K TECTHUPOBaHHUE,
TEIIOBOM SHEPTHH, JICKIMSM JIAOOPaTOPHBIM U CeMHUHap-
aKKyMyJIUpOBaHHE U MIPAKTHYECKUM 3aHATHSM; BBITIOTHHUTH KoH(]epeHLus,
nepeaava YHEPrun WHINBHTyaJTbHOE JTOMAIIHEee 33aHNeE; KOHTPOJIbHBIE
BO300HOBIISIEMBIX BBIIIOJTHUTH TECTUPOBAHUE; BHIMIOJIHUTE | paboTHI,
HMCTOYHHKOB. HOATOTOBKY OTYETA 110 JJa0OpaTOPHBIM WHAWBHTy ATIbHBI
Wcnons3oBanue paboTam; BBITIOTHUTH HHANBUAyATbHBIE | € TOMAaIlTHUE
BTOPUYHBIX 3aJIaHusl; BHITTOTHUTD 3a1aHus,
JHEPreTHYECKUX KOHCTIEKTUPOBaHHE MOHOTpaduil, nin MUCHMEHHBIH
pecypcoB WX OTIENBHBIX I7IaB, CTATeM; OTHUET C

MOJITOTOBUTH TUCHbMEHHBIN OTYET C pe3ybTaTaMu

PE3yJibTaTaMU 3KCIICPUMCHTA U
OTBCTAMHU Ha KOHTPOJIbHBIC BOIIPOCHI;

IKCIICPpUMCHTA U
OTBC€TAMM Ha
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MIOJIrOTOBUTHCS K 3aILUTE KOHTPOJIbHBIE

1abopaTOpPHBIX PabOT; MOATOTOBUTH BOIIPOCHI,

KOHCIIEKT 110 J1a00paTopHBIM padoTam; MUICbMEHHBIH

IIOJITOTOBUTHCS K YCTHOMY OIPOCY. OTHYET C
pe3ybTaTaMu
BBITIOJTHEHHBIX
9KCIIEPUMEHTAI
BHO-
1a00paTOPHBIX
pabort, 3ammra
1abopaTOPHBIX
pabor.

Tema 4.3 OCHOBHBIE IToaAroTOBUTH KOHCHEKT YCTHBIN OIIPOC,
HanpaBJICHUS MIEPBOMCTOYHHKA; TOJATOTOBKA K TECTHPOBAHHE,
YTUIM3AaLUH TEIUIOBBIX | JIEKLHUSM J1a00paTOPHBIM U ceMHHap-

BOP PaunonansHoe MPAKTUYECKUM 3aHATHUAM; BBIIOJIHUTD KoH]epeHLus,
ucnons3oBanue TOP B MHAMBHIyalIbHOE JOMAIIHEE 33JaHNE; KOHTPOJIBHBIE
LEJISIX OXPaHBI BBIIIOJTHUTH TECTUPOBAHUE; BBINIOJIHUTG | paboTBI,
OKpY’KaroIIel cpeabl MOJITOTOBKY OTYETA IO TAOOPaTOPHBIM WH/INBHTy aJTbHBI
paboTam; BHIIOJHUTH HHAUBHAYAJIbHBIE | € TOMAalllHUe
3aJaHus; BBIIIOJHUTh 3ajaHus,
KOHCIIEKTHPOBAaHKE MOHOTpa(uii, WiIn MMCBMEHHBII
UX OTJIENbHBIX I7IaB, CTaTel; OTHYeT ¢
MOJITOTOBUTH MMCbMEHHBIH OTYET C pesyabTaTaMmu
pe3yibTaTaMu 3KCIIEPUMEHTA U IKCIEPUMEHTa U
OTBETaMH Ha KOHTPOJIbHBIE BOIPOCHI; OTBETaMH Ha
MIOJTOTOBUTHCS K 3AILUTE KOHTPOJIBHBIE
7Ta00paTOPHBIX PabOT; OATOTOBUTH BOIIPOCHI,
KOHCTIEKT 110 J1TabopaTOpHBIM padoTam; MUCHMEHHBIH
MOJITOTOBUTBHCS K YCTHOMY OIIPOCY. OTHYeT ¢
pe3yspTaTaMu
BBITIOJTHEHHBIX
9KCIEpPUMEHTAl
BHO-
nabopaTOPHBIX
pabor, 3anmuTa
nabopaTopHBIX
pabor.

3.5. IIpumeHeHue 3J1€KTPOHHOTO O0yUEHHUs], TUCTAHIITMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUN

HpI/I pcaj3aniui NporpaMMabl y"IC6HOI>'I JAUCHUIIIMHBI BO3SMOXXHO ITPUMCHCHUEC 3JICKTPOHHOT'O
06y‘-IeHI/I$I N JTUCTAaHIIMOHHBIX O6paSOBaTeJ'II)HBIX TEXHOJIOTHH.

PCS.J'IPBE[LII/I}I IporpamMmal y‘-IC6HOI7I JAUCHUIUIMHBI C TPUMCHCHHUEM 3JICKTPOHHOTO 06y‘{eHI/I$I n
JUCTaAaHIIMOHHBIX o6pasoBaTenLme TEXHOJIOTHI PETIIaMCHTUPYCTCA }IeﬁCTByIOHIHMH JIOKaJIbHBIMU

AKTaMU YHUBCPCHUTCTA.

[IpuMeHsArOTCS ClenyromuUi BapuaHT pealu3aldyd IporpamMmbl ¢ ucnosibzoBanueM 0 u

JOT.

B snexTpoHHyr0 00pa3oBaTeiabHyI0 Cpeay, M0 HEOOXOJUMOCTH, MOTYT OBITh NEpEHECEHBI
OTJICIbHBIC BUIBI YUCOHOHU JEITEILHOCTH:

HCIO0JIb30BAHUE 00beMm, BKJIIOYeHHE B y4eOHbIH
ucnoab3zoBanue 0 u JOT
90 u 10T yac npouecc
CMEIIaHHOe JIEKITUH 16 B COOTBETCTBHH C
o0yueHune pacmucanueM y4eOHBIX
MPAKTHYCCKUE 3aHATHS 18 N
3aHATHI
J1ab0paTOpHBIC 3aHATHUS 34
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KOMIIETEHIIUM, CUCTEMA M IIIKAJIA OHIEHUBAHUS

4.1. CooTHECEHHE IIAHUPYEMBIX PE3YJIbTATOB O0YUYEHHS C YPOBHIMH C(HOPMHUPOBAHHOCTH KOMIIETEHIINI

PE3YJIbTATBI OBYUYEHMUA 110 JUCHUIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

Ypornu Hrorosoe Onenka B IoxazaTenan ypoBHs c()OPMHPOBAHHOCTH
chopMHUPOBAHHOCTH KOJINY€eCTBO NATHOANIBLHOU = = =
. YHHBEPCAJIbHOM(-BIX) o01enpogeccunoHAIbLHON (-bIX) npogeccuoHaAILHON (-bIX)
KoM eTeHIum (-ii) 0a/1sI0B cHCTEME . . .
. KOMIeTeHuuu (-i) KOMIIETCHIM I KOMIeTeHunu(-i)
B 100-6anabHoit 1o pe3yJibTaTam K2
cucreme TeKylleH u ’
v y WJI-TIK-2.1
1o pe3yJbTaTaM MPOMEKYTOTHOU MILIIK-2.3
TeKyleH u arTecTalluu J-TIK-2.
MPOMeKYTOUHOH WJ-TIK-2.5
aTTecTaluu
BBICOKUI 3a4YTEHO OOyuaromuiics:

- OTJIMYHO OITpelEIIsIET
THUIIOBBIMH METOAAMHU
TEXHOJIOTHYECKHUX MPOIIECCOB
reHepanuu B oOiactu
HETPaJULMOHHBIX u
BO300OHOBIISIEMBIX ~ HCTOYHHUKOB
SHEpruy,
- TpaMOTHO OnpeneisaeT
THUIIOBBIMH METOAAMHU
TEXHOJIOTHYECKHUX MPOIIECCOB

HUCIIOJIb30BaHUA W YTUIIM3AalUU B

o0acTH  HETPAJAUIMOHHBIX |
BO300HOBIISIEMBIX UCTOYHUKOB
JHEPIHH;

- mpodecCHOHAIBEHO

pas3pabaTbeIBaeT MEPONIPHUATHS 110
9HEPTOo- U PECypcocOEPesKCHUIO
Ha 00BeKTax B 001acTH
HETPaIULMOHHBIX U
BO300HOBIIIEMBIX HCTOYHUKOB
SHEPTHUH.
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MOBBINIIEHHBIH

3a4TCHO

OOyuatromuiics:

- oTpesenseT THUTIOBBIMHU
METOJaMH TEXHOJIOTHYECKUX
MIPOIIECCOB TeHEpaIH B 00JacTH
HETPATUIIMOHHBIX u
BO300OHOBJIIEMBIX ~ WCTOYHUKOB
SHEpruM, HO He o0majgaer
JOCTAaTOYHBIMHU HaBbIKaMH
HCCJICJIOBAHUS M KPUTUYECKOTO
MBIIUICHUS, €r0 OIEHKa MOXET
OBITh ~ TOBEPXHOCTHOW WK
HecOaTaHCHPOBAHHOW;

- onpeaenseT THUTIOBBIMHU
METOJaMH TEXHOJIOTHYECKUX
MPOIIECCOB  WCIOJIb30BAHUS U
YTUIU3AIUT B obnactu
HETPaTUIIMOHHBIX u
BO30OHOBIIIEMBIX ~ MCTOYHHKOB
SHEPruM, HO HE MPEIOCTaBIISICT
JIOCTATOYHOE KOJIMYECTBO
apryMeHTOB, (hakToB WA
IIPUMEPOB B MOJAEPKKY CBOEH
OLIEHKH, €70 aHAJIU3 MOXET OBITh
HEMOJHBIM MJIM  HEJO0CTATOYHO
yOeIUTETHLHBIM;

- pa3pabaTbiBacT MEPOTPHUAITHS
o JHEpro- u
pecypcocOepexeHn o Ha
00BeKTax B obmactn
HETPATUIIMOHHBIX u
BO300OHOBIIIEMBIX ~ HCTOYHUKOB
SHEPTHH, HO  HEMPaBHILHO
MMOHMMACT WJIM HWHTEPIPETUPYET
JTAaHHEIC, CTaTUCTHUKY 10051
rpadMKH, 9TO MOJKET NMPUBECTH K
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HEBEPHBIM BBIBOJIAM 170171
HCKa)KEHHOU OIleHKE.

0a30BBbIi 3a4TE€HO Obyuatomuiics:
- ornpeaenser TUTIOBBIMHU
METOAaMU TEXHOJIOTHYCCKUX
MPOIIECCOB TeHEpallMKi B 00JacTH
HETPaTUIIHOHHBIX u

BO30OHOBIIIEMBIX ~ UCTOYHHKOB
OHEPruv, HO HEAOOUCHUBACT WUJIN
MePEOICHUBACT CBOHM
COOCTBEHHbBIC HABBIKM W 3HAHWS,
3TO  MOXET OTPa3uUThCA  Ha
KauyeCTBE €ro OIICHKH;

- ornpeaenser THUTIOBBIMU
METOAaMHU TEXHOJOTHYECKHX
MPOIIECCOB  WCIONB30BAaHUA U
YTHIIU3aIUU B obnactu
HETPaJUIIMOHHBIX u
BO300HOBIISIEMBIX NCTOYHHUKOB
OHEpTruu, HO HE IMPOBOJAUT
JOCTaTOYHO BpEMEHH Ha
pednekcnuro Haa cBoel paboToid,
CAMOKPUTUKY U aHaJIU3 CBOUX
OImuO0OK, OH MOXET IMPOIYCTHTh
BO3MOXHOCTh  YJIYUIIUTh CBOIO
OILICHKY M MPOrPeCCUpOBaT;

- paspabarbiBaeT MEPONPUATHUS

o SHEPro- u
pecypcocOepesKeHHIO Ha
00BbeKTax B obnactu
HETPaJUIIMOHHBIX u

BO300OHOBIIAEMBIX  HCTOYHHKOB
SHEPTrUH, HO MOXKET MPEICTaBUTh
HEBEpHbIE (baxTsl,
HETPaBHIBHYIO MH(OPMALHIO
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WIA JIOMYyCTUTh CYIICCTBECHHBIC
HETOYHOCTH, KOTOPBIC IPUBOAAT
K HCKOKEHUIO WIH HEBEPHOMY
MOHUMAaHHUIO TEMBI 170101
IPOOJIEMBEL.

HU3KUHU HE 3aUTEeHO

OO0yyvaromuiics:

— JIEMOHCTPHpPYET (parMeHTapHBIC 3HAHUS TEOPETHIECKOTO W MPAKTUUECKOTO MaTepHall, JOMyCcKaeT rpyobie
OIIMOKHM TIPH €T0 M3JI0KEHUH HA 3aHITUSIX U B XOJI€ MPOMEKYTOYHON aTTECTAIINY;

— MHCIBITHIBACT CepbéSHbIe 3aTPyAHCHUSA B TIPUMEHCHHUU TCOPCTUICCKUX OJIOKEHUN Inpu  peII€HUU
MPAKTHYECKUX 3a/1a4 TPOPECCHOHANTBHON HANPABICHHOCTH CTAHAAPTHOTO YPOBHS CIOKHOCTH, HE BIIaeeT
HEeOOXOIUMBIMH JUTS 9TOTO HABBIKAMH U TIPHEMAMH;

— He crmocoOeH MPOoaHaIn3UPOBATH 3a/1a4Yy;

— He BIAJeeT MPUHIINIIAMH PEICHUS 3813

— BBITIOJTHSIET 3aJaHUs TOJBKO 110 00Pas3Ily U MOJ PYKOBOJACTBOM IPEMOIaBATENS;

— JIOTmycKaeT TrpyObie OIMOKK NpH ONpECIICHUN HICANTBHBIX TEPMOJAMHAMUYECKHX I[UKJIOB, HE 3HACT
napameTpbl COCTOSIHUS pabouero Tesa U TePMOJMHAMHYECKHE MPOIIECCHI;

— HE yMEeT OIpeueNiaTh TEIUIOBbIE M TCIUIOPU3UYECKHE  BEIMYHHBI,  XapaKTEPHU3YHOIINE
TEPMOMHAMUYECCKHE MTPOIIECCHI, ONPE/CIIATh 3aBUCUMOCTh TTAPAMETPOB COCTOSHUS MICATBHOTO Ia3a;

— JIEMOHCTPHPYET YAaCTUYHO OCBOSGHHOE 3HAaHHE O pa3pabdOTKe CXeMbl pa3MElIeHUsT OOBEKTOB
poeCCUOHANBHOM IEATEILHOCTH B COOTBETCTBUU C TEXHOJIOTUEH TPOU3BOJICTRA,;

— JIEMOHCTpHpYeT (parMeHTApHOE BIAJCHUE MPABWIAMU TEXHOJOTHMUECKON JUCIMILIUHBI  MPU
JKCIUTyaTaluy 00bEKTOB MPOECCHOHAIBHON e TEILHOCTH;

— obmagaer (parMeHTaMH 3HAHWUH HOPMATHBOB IO JHEPro- U PECypCOCOCPESIKCHHUI0 HA OOBEKTax
npodeccHoHaIbHON NeATENHHOCTH;

— HMMEET 4YaCTUYHO OCBOCHHOE YMEHHE pa3padaThiBaTh MEPOIPHUSATHUS IO SHEPTO- U PECYPCOCOSPEIKESHUIO
Ha 00BeKTax MPOoheCCHOHANBHON ICATEILHOCTH.

S. OIIEHOYHBIE CPEJICTBA JJI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U ITIPOMEKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOILIIUXCA

[Tpu mpoBeneHNH KOHTPOJSI CAMOCTOSATENBHOW PabOThI OO0YYArOMIMXCS, TEKYIIErO0 KOHTPOJIS M MPOMEXKYTOYHOH aTTecTaluu 1O y4eOHOU
nucuuruinHe «HeTpaaunnonHele 1 BO300OHOBISIEMbIE HICTOUHUKU YHEPTUN MTPOBEPSIETCS YPOBEHb C(HOPMUPOBAHHOCTH y 00YHAIOLIMXCSI KOMITETEHIIMH
Y 3aIUIAHUPOBAHHBIX PE3yJIbTATOB O0YUYESHHS MO AUCIUIUIMHE (MOJYJITIO), YKAa3aHHBIX B Pa3JieNe 2 HaCTOSIIEH IPOTrPaMMBI.
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5.1. ®opMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, IIPUMEPBI TUIIOBBIX 3aJaHUMN:

Ne DopMBbI TEKYLIET0 .
IIpuMepsI THNOBBIX 3aJaHUI
nn KOHTPOJIsI

1 - YCTHBII 0IIpoc 10 1. OTnuuust TpaJUIIMOHHBIX HCTOYHUKOB SHEPTUH OT BO30OHOBIISIEMBIX HCTOUHUKHN SHEPTUN? [K-2:
pasneny «BBenenue. | 2. 3amacel 1 JUHAMHKA OTPEOJICHHS SHEPTOPECYPCOB? NUA-TIK-2.1
ComHeuHas 3. [Momutrka Poccuu B 001acTH HETPAJAUIIMOHHBIX U BO30OHOBISEMBIX HCTOUHHUKOB SHEPTUH? WJI-T1K-2.3
SHEpreTuKa u 4. Kax o6cTosT ena ¢ BHeApeHHEeM BO300OHOBIIIEMBIX HICTOYHUKOB YHEPTUU B MUpe? NA-TK-2.5
OCHOBEI €€ 5. O0BEKTHI HETPAAUIIMOHHOM dHEepreTHKU Poccuu?
npeo0pa3oBaHUsD) 6. [IpoGiiema B3auMOJEHCTBIS SHEPTETHKH U 3KOJIOTUH?

7. UTo npensaTcTByeT NPUMEHEHUIO BO300OHOBIISIEMBIX HCTOYHUKOB HA IPEANPUATHIX PEruoHa?
8. [TapaMeTphl COTHEYHOTO U3TydEHUsS?

9. OnuumTe KOHCTPYKLUUU COTHEYHBIX 3JIEMEHTOB?

10. U3 kakux MaTepHasoB U3TOTABIIMBAIOTCS (OTOIICKTPHUCCKIE IMPeoOpa3oBaTeIN COI-HETHON
SHepruu?

11. Ha3oBuTe Kkiaccu(mKaIHIo 3IEMEHTOB TeITMOCHCTEM?

12. Tlepeuncnute OCHOBHBIE 3JIEMEHTHI FETMOCUCTEM?

13. Kakast 0coO€HHOCTh y KOHIIEHTPUPYIOMINX TeTHONPUEMHUKOB?

14. I3 xakux MaTepuanoB H3rOTABINBAIOTCS COJTHEYHBIE KOJJICKTOPHI U abcopOephI?

15. KakoBbl 5K0JIOTHYECKHE NIOCTIEICTBUSL BHEAPEHMSI COJIHEUHOM SHEPreTHUKH?

2 - YCTHBIN ompoc 1o 1. KakoB TennoBoi pexuM 3eMHOU KOpbI? [K-2:
pazneny 2. JaiiTe mprMephl MOA3EMHBIX TEPMaJIbHBIX BOA (THapoTepM) B Poccun? NJ-TIK-2.1
«HMcnons3oBanue 3. Ilepeunicnute CTpaHbl ¢ KPYITHBIMU 3allacaMy TEPMaJIbHBIX BOA? NA-TK-2.3
reoTepManbHON 4. KakoBbl TpyITHOCTH B IPSMOM HCIIOJIb30BAaHUE F€OTEPMAIbHON S3HEPTUN? NA-TIK-2.5
SHEPTUH U SHEPTUH 5. Jlaiite nmpumep reoTepMaibHOM 3MEKTPOCTaHIMN C OMHAPHBIM LIUKJIOM?

Ooromacch» 6. Kak ocymecTBisercst TemI0CHa0KEHHE BBICOKOTEMIIEPATYPHOH CHIIBHO MHHEPaIH30BAaHHOM

TepMaJIbHON BOJIOM?

7. Kak ocymecTBisieTcss TEIJIOCHAO0KEHNUE HU3KOTEMIEpaTypHOW MallOMHHEPATN30BaHHON
TepMaTbHOU BOJOH?

8. Kakoss! nposiienus ['eoTOC Ha sxonoruto?

9. UTo BXOJUT B CUCTEMY XpaHEHHS U HCIIOJIb30BaHUs Onorasza?

10. Kak ucnons30BaHAs OMO3HEPTETHUCCKIX YCTAHOBOK BIIHSIET HA YKOJIOTHIO?

11. JlaiiTe onpenencHue ONOTOILTUBY ?

12. CKOJIBKO CYIIECTBYET KIIACCHU(PUKAINI TOKOJICHUS OMOTOTINBA?

13. JlaliTe onpeneneHue MOHATHIO Onoras?
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14. Yro ucnons3yercsi B Ka4ecTBE CHIPhS U1 NPOU3BOACTBA Onorasza?

15. Onuimte mpouecc nuponu3a (Cyxas neperonka)?

16. Kakue yciaoBus HEOOXOIUMBI ISl CIIUPTOBOY pepmenTanuu (OposkeHws)?
17. Ha3oBuTE OCHOBHBIE KOMIIOHEHTHI OHOpEaKTOpa.
18. Uro HeoOXOomMMO  TPOJAENBIBATE B
(YHKIMOHUPOBAHUS?

6H0peaI<Tope JJIA €ro

HOPMAJIBHOT'O

- YCTHBII 0IIpoc 10
paszneiry
«HMcnonp3oBanue
TUAPABINYECKOHN U
BETPOBOU SHEPTUN»

1. B xakux HOPMATHUBHBIX JOKYMEHTaX YKa3aHbl BETpOBbIe 30HB Poccun?

. [lepeuncnute BeTpoagBUTaTENEH O TPUHIUTY PAOOTHI?

. Kakue gonymienust npuHATHIE 7151 UAECATBHOTO BETPsIKa?

. Kem mpemnoxena kiaccuaeckast TeOpus UACATEHOTO BeTpsika?

. Kak nonyunTs MakcumanbHyto paboTy BETPOBOIO KoJieca KPbUILYaTOr0 BETPOABUTATENs?
. JaiiTe onpeneneHue 3eMeHTapHBIX JIONACTEN BeTpokoieca?

. Kak 3anmceiBaetcs nepBoe ypaBHeHHE CBSA3H?

. Kak 3anmcreiBaeTcs BTopoe ypaBHEHHE CBSI3N?

. OT 9ero 3aBUCIT MOMEHT M MOIITHOCTh BCETO BETPSKa?

10.Kak BnusitoT notepu BeTpsiHbIx Apurareneii Ha ux KI1/1?

11. EcTp 11 3KONOTHYECKHN yIiepO OT MCIIONBb30BaHUS BETPOIHEPTETHUKHN?

12. Urto ob1ero B ycTpoicTBax Jijisi mpeoOpa30BaHus JHEPTUN BOJIH?

13. B yem npuYMHBI BO3HUKHOBEHHS ITPHIIUBOB?

14. Ot 4ero 3aBUCUT MOILHOCTbh NPUIUBHBIX TEUEHUH?

15. Vcnionb3oBaHre SHEPIHH KAKUX OKCAaHCKUX TEUCHUH MEPCIEKTHBHEI B Oyayiem?
16. Ot 4ero 3aBUCUT pecypcChl TEMIIOBON SHEPTUU OKeaHa?

17. KakoBBI 5KOJIOTUYECKHE MTOCIIEACTBUS UCTIOIh30BAHMS SHEPTHH OKeaHa?

18. KakoB 6anmanc 3HEeprun okeana?

19. OTnuumne BOJHOBOTO ABMKCHIE HA IOBEPXHOCTH U B TOJIIE OKeaHa?

20. Kak onpeaenuTs SHEPTUIO0 U MOIIHOCTh BOJIH?

O 01N D B W

I1K-2:

NJ-TIK-2.1
WU-TIK-2.3
UJI-TIK-2.5

- YCTHBIH ompoc 1o
pazaeny
«Bonoponnas
SHEPreTuKa, METOAbI
MPSIMOTO
npeoOpa3zoBaHus
TEIJIOBOM SHEPTUU U

1. Kakoe 3HaueHHE UMEET BOJOPOIHAS SJHEPIeTHKA B KOHTEKCTE IIOMCKA AIbTePHATHBHBIX
HMCTOYHUKOB SHEPTHUH?

2. Kakue MeTonsl mpsMOro npeoOpa3oBaHus TEIUIOBOK SHEPTHU HCIIOIB3YIOTCS B
BOJOPOJHOM PHEpPreTUKe?

3. Uro Takoe 3JIEKTPOJIN3 BOABI M KaK OH MCIIOIb3yETCsl Ul IIPOU3BOACTBA BOopoaa?

4. Kakwue npyrue MeToab! IpsSMOTro NMpeodpa3oBaHus TEIIIOBOI SHEPTHH MOTYT OBITh
MIPUMEHEHB! JJIs IOTy4YeHHsl Bogopoaa?

I1K-2:

NJI-TIK-2.1
NJI-TIK-2.3
W-TIK-2.5
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npo0JeMsbl ee
AKKYMYJIMPOBaHUS»

© N

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

24.
25.

26.

Kaxkwne TexHonorunueckue HpO6HCMI)I CYHECTBYIOT IIPpHU UCTIOJIL30BAHUU METOJ0B
IPSMOTO PeoOpa30BaHUs TEIUIOBON SHEPIHH B BOJOPOAHYIO SHEPTETHKY ?
Kakwue mpenMy1iecTBa IMeeT BOJIOPO.I B KAUECTBE IHEPTETUIECKOTO HOCUTEIIS?
Kakue BbI30BBI CBSI3aHBI ¢ aKKyMYJUpPOBaHHEM Bojopoaa?

Kakue MeTopl akKyMyJIMpOBaHHUS BOJOPOJA CYIIECTBYIOT?

Kakas posp UIparoT TEXHOJIOTMH XPaHEHHsI BOLOPOa Ul Pa3BUTHSI BOJAOPOIHOM
SHepreTuKu?

. Kakue npoGiieMbl BOSHUKAIOT IPH XpaHEHUH U TPAHCIOPTUPOBKE BoAOpoaa?
11.
12.

Kakue nepcriekTHBBI pa3BUTHS BOAOPOAHON SHEPTETUKHU CYIIECTBYIOT?

Kak BiusieT ncnonp30BaHue BOJOPOAA Ha SKOJIOTHUECKYIO YCTOHYNBOCTh
SHEPreTUYECKON CUCTEMBI?

KakoBa cTeneHb pa3BUTHS BOJOPOAHON HHPPACTPYKTYPHI HA JAHHBI MOMEHT?
Kakwue ctpaHbl TUANPYIOT B pa3pab0OTKe M HCIIOIE30BaHUH BOJIOPOTHBIX TEXHOIOTHIA?
Kakue oTpaciu 5KOHOMHKH MOTYT IOJIyYUTh HAHOOJIBIIYIO TIOJIB3Y OT BOAOPOIHOM
SHEpPreTUKu?

Kakwue mpenmMy1iecTBa 1 orpaHHYEHHUS HMEIOT METOIBI IPSIMOTO TPE0OPa30BaHuUs
TEIIOBOI SHEPTUU 110 CPABHEHUIO C JIPYTHMHU HCTOYHUKAMU SHEPTHU?

Kakue TexHOIIOTHUECKIE NHHOBAIIMK aKTUBHO Pa3pabaThIBAIOTCS AJIS TOBBIICHUS
a¢dextuBHOCTH U 3P PEKTHBHOCTH BOAOPOIHON SHEPTETUKN ?

Kaxne mpo06iieMbl 6€301MacHOCTH CBSI3aHBI C UCTIOIB30BAHUEM U XpaHEHHUEM Boiopoaa?
Kak BiusitoT s5koHOMUUEcKHE (HaKTOPBI HAa pa3BUTHE BOJIOPOJHOM SHEPTETHKH?
KakoBBI mepcreKTUBBI UCIIOIB30BaHUS BOAOPOAHON SHEPIeTUKU B TPAHCIIOPTHOM
cekrope?

Kakue ¢puHaHCOBBIC ¥ OJUTUYECKHAE MEPBI MOTYT CIIOCOOCTBOBAThH PA3BUTHIO
BOJIOPOAHOM SHEPreTUKH?

KakoBbI OCHOBHBIE TEXHHUYECKHUE MPOOIIEMBI, C KOTOPBIMH CTATKHUBAIOTCS METOIbI
MIPSIMOTO TIPe0Opa30BaHMSI TETIOBOM dSHEPTUN?

Kakue npenmyiiecTa 1 orpaHUuEHHS CBS3aHbBI C UCTIOJIE30BAaHUEM BOIOPOJIA B
CPaBHEHHU C JPYTUMH YHEPTETUIECKUMHU HOCUTEISIMH, TAKUMHU KaK He(Thb 1 raz?
KaxoBbI moTeHNMa bHBIE KOJIOTHYECKHE BBITOBI BOJIOPOIHON SHEPTETHKH?
Kakue TexHU4ecKkne HHHOBAIIMH MOTYT CJIeNIaTh BOJOPOJHYIO SHEPTeTHKY Ooee
JOCTYITHOHM 1 3P PEeKTUBHON?

Kakwie BpI30BBI BO3HUKAIOT IPY MacITabUPOBaHWUH MPOU3BOJICTBA BOJOpOIA?
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27. Kak BIusieT UCIOIB30BaHUE BOJOPOa HA CHUYKEHHE BEIOPOCOB MMAPHUKOBBIX I'a30B?
28. Kakne 5KOHOMUYECKHE BHITOJILI MOTYT OBITh TIOJIYYEHBI OT Pa3BUTHUS BOJIOPOIHOM
SHepreTuKu?
29. Kak BiusieT UCNOIB30BaHUE BOJOPOA HA FHEPIETHUSCKYIO 0€30MaCHOCTh CTpaH?
30. Kakwue rocynapcTBeHHBIE TPOrPaMMBbI U MEXKIYHAPOAHBIE HHUITUATHBBI CYIIIECTBYIOT
JIJISL pa3BUTHUA BOJIOPOTHON SHEPTETUKU?
5 | - TecTHpOBaHUE IO 1 K xakomMy kjaccy 3Be3 oTHOCUThCS ConHie? MK-2:
teme «KHBUD B WUI-TIK-2.1
Poccun u 3a pybesxom Kaprmxu WA-TIK-2.3
Conneunas >HEprus u CyGKapuku WJI-TIK-2.5
METO/IBI &€ I
peoOpazoBaHU I'uranTs
-

benble xapiuku

2 Jlnametp Connna (MTH. KM)?

c 1,310

© 1452

© 1870

© 2,700

3 Ha xakom paccrosiauu CoHIIe HaXOAUTHCS OT 3eMITH(MITH. KM)?
© 1496

Y

© 18579

© 551

4 DHeprus COJHEYHOI'O M3IYyYCHHUS BbIAENseMas MPUTEPMOSACPHBIX PEAKIUSIX U MO pacueTam
COCTAaBJISIET ... BT.
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N Wb

TN D

3,8.1026
4,8.1016
5,8.106

8,8.102
CKOJIBKO OHEPrun COJTHCYHOI'0 H3JIYUCHHSA BBIACIACMAANIPU TEPMOAACPHBIX PEAKIUAX

ocTHraer 3eMiu ... BT.

1,7.1017
2,5.107
4,8.1010

1,1.1027
Kakyto a¢hextuBHyI0 (IpKOCTHYIO) TemmepaTypy uMmeeT nosepxnoctsComnnna ... K?

DSBS IS IR BES TRS BRS

9% Y o 3

5762
4285
3624

1254
Ckonbko cocraBisieT Mmacca CosHia?

1,98.1030
3,63.1040
2,52.1050

4,45.1033
UYro 3a crnoii Ha puc.] npeacrasieH mox udpoit 2?7

SAnpo
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I KOHTPOJIsI
30Ha JIy4HuCTOro IepeHoca
30Ha KOHBEKTHUBHOTO TIEpEeHOCA
dorochepa
9 Yo 3a cnoit Ha puc.] npencrasieH nog uudpoi 1?
SAnpo
30Ha JIy4HCTOro fepeHoca
30Ha KOHBEKTHUBHOTO MepeHoca
dorocdepa
6 | - TecTHpOBaHKE MO 1 CucreMbl HU3KOTIOTCHITMAILHOTO COJIHEYHOTO TEIUIOCHA0KEeHHS MOXHO kiaccupunuposars | [TK-2:
teme «kHBUD B 10 Ha3HAYCHUIO OTMETHTE HEOOXOIUMBIE: NI-TIK-2.1
Poccun u 3a pydexom IBC NA-TIK-2.3
ConHevHas SHEPTrus U CHCTCMBI UJ-TIK-2.5

METOJIBI €€
peoOpazoBaHMs

KOM6I/IHI/IpOBaHHI>I€ CHUCTEMBI IJIA TCHJ’IOXJ’IaI[OCHa6)KCHI/I$I
AKTHUBHBIC

HaCCUBHBIE
2 CucreMbl HU3KOMTOTCHIIMAILHOTO COJTHEYHOTO TEIUIOCHAOKEHUS MOXHO KiIacCH(pHUIMpPOBATH
O MPUHIIUITY JIEHCTBYSI OTMETHTE HEOOXOAUMBIC:

CC30HHBIC
KpyTJIOrogAu4HbIC
AKTHUBHBIC

ITaCCUBHBIC
3 Cucremsl HHU3KOIIOTCHIMAJIBHOI'O COJIHCYHOI'O TEIUIOCHAOKEHUSI MOKHO KJ'IaCCI/I(bI/II_II/IpOBaTB
110 BUAY TCIUIOHOCHUTECIISL OTMETHTC HCO6XOIII/IMBIC§

KHUJIKOCTHBIC
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KpyIJIOTOAUYHbIE
BO3JyLIHbIE

rHOpHUIHBIE
4 CucremMbl HU3KONOTEHIMAIBHOTO COJIHEYHOTO TEMJIOCHA0KEHHs] MOKHO KiIacCH(pUIUPOBATH
10 IPOJODKUTENLHOCTH PA0OTHl OTMETHTE HEOOXOIUMBIE:

AKTUBHBIC
KHUJIKOCTHBIC
CC30HHBIC

KpPYyTJIOTOANYHBIE
5 CucteMbl HU3KOTIOTEHIIMATIBHOTO COJTHEYHOI'O TEIUIOCHAOKEHHS MOXHO KiacCH(UIMPOBAThH
TI0 THITY TEIUIOBBIX CXEM OTMEThTE HEOOXOIUMBIE:

THOpHUIHBIE
JKUIKOCTHBIE
OJIHO- U IBYXKOHTYPHBIE

3aMKHYTBIC U Pa30MKHYTBIC
6 Uto Ha3bIBAIOT aKTUBHBIMU KHUIKOCTHBIMHU CUCTEMAMHU COJTHEYHOT' O TEIIOCHAOKEHUS?

Cucremnl co CIICIUAJIBHO YCTAaHOBJICHHBIM O60py2[OBaHI/IeM JJIsL c6opa, XpaHCHHUA U
pacrpeaesaCHus TCII0ThL

Cucremsl co CIICMaJIbHO YCTAHOBJICHHBIM XPAHCHHUA U PACTIPCACIICHUS TCTIJIIOTHI

CucTeMBbl CO CIEeNWATbHO YCTAaHOBJICHHBIM OOOpYJOBAaHHWEM ISl cOOpa M pacipemeiieHus
TCIIJIOTHI

CucTeMBI CO CrenrallbHO YCTaHOBJICHHBIM 000pynoBanueM aisi coopa ThHO, ero xpanennem
1 niepepadoTKOi

- KOHTpPOJIbHAaA

[IpakTuyeckoe 3ansitue Ne 1.1

[1K-2:
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I KOHTPOJIsI
pabota o Teme Hcnonp3oBaHue CONHEYHOW JHEPTUM Ui OTOIUICHUS «4EPHOTO conmHeuHoro aoma» «Yépusrii | MA-T1K-2.1
«HBUDS B Poccun n COJIHEYHBI TOM» C OOJBIIMM OKHOM C IOHOHM cTopoHbl pasmepoM H-L (Bbicota, mmuna) u | UA-T1K-2.3
3a pyoexom MAaCCHBHOH 3a4epHEHHON CTEHKOW C CEBEpPHOH CTOpOHBI. TosmmHa mnornoraromieii crenku, | MIA-ITK-2.5
ConHeuHast SHEPTUs M | U3TOTOBJICHHOW M3 OeToHa (B), ero MmioTHocTh p = 2,4-103kr/mM3, k03hGULMEHT TPOITyCKaHUsS
METO/EI €€ crexna tin = 0,9, koaddurnuent nornomenus crenku ar = 0,8.
peoOpa3oBaHUs» Onpenenurs:

Kakoit TpeGyercss HOTOK COTHEYHOTO M3IIydeHHs, YTOOBI HarpeTh Bo3ayx B KomHate Ha 20 °C
rpagycoB BblllE Hapy»kKHOro. Temmeparypy Bo3Ayxa B JIOME€ B 8 4acoB yTpa, T. €. yepe3 16
gacoB. Temmeparypa HapykHOro Bo3ayxa T1 = 0 °C rpamycoB. TemnoéMmkocts 6eToHa ¢ = 840
JLx/xr-K. YaensHOE TepMHUYECKOE COMPOTHBIEHHE MOTEPSAM TEIUIa U3 KOMHATHI HAPYXKy udepes
crekno r = 0,07mM2-K/BT.
Benwuauna 1 2 3 4 5 fi 7 B o o[ 11 | 12| 13| 14 | 15

Ha | 3 |4 | 5 | 4|53 |5 |43 [5[3[4]5[4]s

L. 5 3 - fi 5 4 4 3 |6 | 3 6 | 4 | 5 4 fa

B 0,2 [0 03|04 |05 03 o402 0303504 0203|0403 ]

8 | - KoHTpOJNBbHAS IIpaxTrueckoe 3anarue Ne 1.2 [K-2:
pabora o Teme Pacuer mockoro nmiacTMHYaTOrO HarpeBaTess NA-TIK-2.1
«HBUD B Poccnn u Pasmepsr 1utockoro 1ractmHuaroro HarpeBatens H-L  (mmpmra w pmaa)  (1ab.3), | UA-TIK-2.3
3a pyoexom conporuneaue Ttemionorepsm r = 0,13mM2-K/Bt, koadduimentr rtemmonepenayn a = 0,85. | UA-TIK-2.5

CostHeYHast SHEPTHsl U
METOJIbI e
peoOpa3oBaHUD»

Koa¢ddumment npomyckanust crexmanHord kpeiuku 1= 0,9. Koadduuuent mnormomenus
miactuasl o n= 0,9. Temneparypa Bxondmed B npuéMHuUK xuakoctu T2. Temmeparypa
oKpyxaromero Bo3ayxa T1, motok myancrtoit sHeprun G, Br/mM2, TemmoéMkocTs BojibL, ¢ = 4200,
JIx/(kr-° C). Temneparypa Bbixoasimieil xuakoctd T3. Onpenenutb CKOPOCTh MPOKAYKH,
KOTOpasi HeoOXoIuMa JJIs MTOBBILICHUS TeMIlepaTypbl Ha t rpagycoB. Hacoc pabotaeT u HOubIO,
korma G = 0. Kak Oyner cHmKaThCs TemIeparypa BOJIBI 32 KaXAbIH MPOXOJa depe3 MpUEMHUK
(T3, T2). Heo6x01uM0 YIUTHIBATH CPEAHIOI0 TEMIIEPATYPY MPOXOASIIEH KUIAKOCTH tCp.
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BapHaHTH
Bemwmma | s 13 e fs |6 |7 |8 |o [w |u |12 |13 [ |15
Hu 1 Jas 7 Jasfz (as|z (as|z Jz5]2 25|72 25|z
L 08 (07 (09 [10 [07 |08 (o2 [1.0 [11 |12 (07 |05 |09 [10 |11
GBI osp | 650 | 600 | 600 | 650 | 750 | 700 | 600 | 6s0 | 7oo | 7s0 | 7oe | eso | Toe | 7s0
T..°C {20 |05 [0 [5 [20 [15 [0 |5 [20 [15 |10 [5 |20 [15 |10
T.°C (40 [#5 [35 [40 [35 [45 [35 [40 [45 [35 [40 [0 [50 [40 [40
L°C. 4 |5 5 Ja [5 [5 |5 Ja4 |5 |5 [4 |4 |3 |4 |2
9 | - KOHTpOJBbHAS IIpakTrueckoe 3anarue Ne 1.3 [K-2:
pabota o Teme Pacyer mutomaau conHeyHO# OaTapen NJ-TIK-2.1
«HBUS B Poccuu u [InoTHOCT IOTOKA M3ITyYeHHs, TAJAIONIEro Ha COoIHeuHylo GaTapelo, coctapnier G, Br/m2, KIIJ, n %. | UO-TIK-2.3
3a pyOesKoM Kaxkyro muromans F nomkna nmets conneunas 6atapest ¢ KI1J{ n u momuoctsio P, BT. UJ-TIK-2.5
Conneunas sHeprus u | Tabnuua 4.
METOAbI €€ Bemnansa BapuauTit
peoOpa3oBaHUs» 1|23 |45 |67 (8|9 |w|n[12[13]14 15
G, Brw® | 460 | 500 | 550 | 600 | 700 | 750 | 450 | 480 | 500 | 520 | 550 | 580 | 600 | 650 | 700
1, % 20 (18|19 |20 |21 (2223|018 |19 20|21 |22]|23| 2 20
P,Br | l00| o0 | 110|120 130|150 | 140 | o0 | (o0 | 1100|120 [ 130 | 140 | 150 | 160
10 | - KOHTpOJIbHAS [IpakTrueckoe 3anstue Ne 1.4 MK-2:
paboTa 1o Teme Onpenenenue KI1J] comuednoit 6atapen NA-TK-2.1
«HBUD B Poccuu u Conneunas Oatapess COCTOMT u3 (n) (OTOSIEMEHTOB, MOIMHOCTh Kaxaoro 1,5 Br, pasmep 20-30 cm. | M-TIK-2.3
3a py6exoM Onpenenuts KITJ] () conueuHoit 6arapeu, eciau mioTHOCTh noToka G Br/m2.( tadun. 5) U-TIK-2.5
ConHeunas SHeprus u | laomiuas.
BapuauTs
MCTOABI €€ Bemranna P
npeoOpa3oBaHHs ENEE 4 s e [ 1] s o e[| 2] ] ]| s
b 900 [1000| 1100 | 1200 | 1300 | 1400 | [500 | 600 | 170D | 1800 | 2000 | 2200 | 2400 | 2700 | 3000
G, Briw® _ N R _ ) N R
500 450 | 550 | 600 | 650 | 700 | 750 | 450 | 500 | 550 | 600 | 650 | 70 | T30 | 500
11 | - KOHTpOJIbHAL [IpaxTrueckoe 3anarue Ne 1.5 [K-2:
paboTa 1o Teme Omnpenenenue DJIC conneuynolt OaTapen WNA-MK-2.1
«HBUD B Poccuu u ITnomane conHeyHoii 6aTapen S, M2, IIIOTHOCTh TOKA j, A/cM2 , IOTHOCTH m3nydenus G, Br/m2 (tabn. | UJI-TIK-2.3
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IIpumepsl THNOBBIX 3aJaHMI
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3a pyoexom 6). Onpenenuts OJIC B conneunoii 6atapee npu KILJ 0. UJ-TIK-2.5
ConHevHas SHeprus U Tabanua 6
Bapnantel
METOIBI €€ Bemmga g
npeodpasoBaHMs 1 |3 | 4 s {6 | 7|8 [ 9 | w ||| B3| u|n5
Sw 025 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11| 12 | a3 | 04 | 05 | 06
P I T 3 T Bl L [l B T S Tl Tl B (S T I B T S T BT I S U I [
1, Alewt
GBI | 300 | o0 | so0 | 400 | 450 | so0 | sso | 600 | 650 | 700 | 750 | 600 | 650 | 700 | 750
L 03| 025 | 026 | 027 | 028 [ 020 | 03 | 025 | 026 | 027 [ 02 | 020 | 03 | 025 | 03
12 | - xoHTpONBHAS [IpaxTrueckoe 3anstue Ne 1.6 [K-2:
pabota o Teme Pacyer BakyyMHpOBaHHOTO NPUEMHHKA NA-TIK-2.1
«Dusnueckue Onpenenuts Temnepatypy TpyOkm TTp BaKkyyMHMpOBaHHOro NpUEMHHUKA, €CIM BHyTpeHHu# amamerp | MJI-TIK-2.3
OCHOBBI TpyOKu d, cM, IIOTOK conHeuHolt suepruu G, Br/m2, Temnepatypa cpenst Tep, (ta6:1.9). Conporusnenust | HJI-TTK-2.5
IpeoGpa3oBaHHs norepsim Teruia R = 10,2 K/Br, ko3¢ dunment nponyckanus CTeKIssHHON kpbiiku = 0,9, koaduipent
MOTJIOMIEHUS (J10JIs1 MOTJIOIEHHOM dHeprun), an= 0,85.
SHEPIUU COJIHEYHOTO T 9.
A Beanunaa BapuasTit
DIIEKTPUYECKYIO» =
[ 2 ] 4 s 6 [ 7 =8 o Jw [l ialis
d, cu L oo | 1 [l |12 |3 fa)1s | 1 [0 ]2 |13 |18 15| 1
G.Brw™ | 750 | 700 | 650 | 600 | 550 | so0 | 750 | 700 | 650 | 600 | sso | soo | 750 | 700 | es0
T "0 2w [ 15| w | 5 | w |15 |w|15|1w0]| 3 0 | 5 [1o| 15|
13 | - koHTpONBHAS IIpakTrueckoe 3anarue Ne 1.7 [K-2:
pabota o Teme Onpenenenue COMHEYHOr0 AUCTIILIATOpA NA-TIK-2.1
«Dusnueckue [Inomans comneunoro guctumnaropa B-L,m2. TIlorox wm3myuenus cocraBuser GMIx/M2 B | MII-TIK-2.3
OCHOBBI AeHb.(taOn.11). YnembHas Temnora mnapoobpasoanus Bomel r = 24 MJbk/kr. Onpepenuts | FJI-TTK-2.5
HpeO6pa30BaHI/I$I MMPOU3BOAUTCIIBHOCTDb JUCTHUILIIATOPA.

JHEPIUU COJHEYHOI'O
WU3JIy4YCHHUS B
SJIEKTPUUYECKYIO»
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Ne @DopMBI TEKYIero .
IIpumepsl THNOBBIX 3aJaHMI
nn KOHTPOJIsI
Tabmnoa 11.
Beanyaxa BapuanTu
1 2 3 4 5 6 | 7 o | 10 | 11| 12 [ 13 ] 14 | I3
B.u 5 5 w |15 | w |15 |20 15| 1w | | 25| 25| 25| 25 |25
L.u s w15 5 |20 |20 |20 1w | 10| 5 5 | w | 15| 20 | 25
G
MI=AT | g | as | 10| 10 | 15 |20 20| 15 | 15| 10| 15|15 |20 20|15
“ACHE
14 | - koHTpONbHAS [Ipaktrueckoe 3austue Ne 1.8 I1K-2:
pabota o Teme OrnpeneneHne MUHUMAIBHOM IJIOMAAU OPUEMHHKA B OTCYTCTBUE MOTEPh HUJI-T1K-2.1
«DuznuecKkue PasnuToe B OyThUTKH MOJIOKO TacTepusyetcs B motoke ropstaeit Boasl (70°C) B Teuenue 10 mun. | UA-T1K-2.3
OCHOBEI Jlst KaueCTBEHHOM MacTepu3auy He0OX0AMMO Ha KaXayIo OyThIIKY moaaBath 1o S0 1. ropsueit | MJI-TTK-2.5
peoOpazoBaHus BoApl. Bonma muMpkymupyeT Tak, uYTO MUHUMAajibHas Temieparypa coctaBiusier 40°C.
SHEpruu coyiHeyHoro | Mcnonb3yercs colHeYHast SHEPrusl AJis OJA0IPEBA BOJBL.
M3ITYYCHHSI B OmnpenennTs MUHUMAIBHYIO TpeOyeMyio IUIOmAans MPUEMHHKA B OTCYTCTBHE TIOTEPh, ©CIH
SIEKTPUUECKYIO» MPOU3BOAUTEIBHOCTH 3aBosia 65000 OyThUIOK 3a 8 uyacoByr pabouyio cMmeny. OO0Jy4éHHOCTH
npuémuuka G, M/Ix/M2 3a 8 yacoB, T=1; a=1;r=c0.
Tadnnua 18
| Hanmenopanne BaprasnTs
1 2 [ 3456 7 & [ @ [tou]i2]1s]14]1s
OGaysésmocts (20 (19 [ 18 [ 17 [ 16 [ 21 [ 22 [20 [ 19 [ 18 [17[16] 21 [20] 19
G, MTa/vr
15 | - KoHTpOJIbHAS [IpakTrueckoe 3anstue Ne 1.9 [K-2:
paborta 1o Teme Ha comHeuHO# 37MEKTPOCTAHIMM OAlIEHHOTO THIA YCTAHOBJIEHO N IeMOCTaToB, KaXabld u3 kotopeix | MJI-TTK-2.1
«Duznyeckue MMEeT MOBEPXHOCTh Fr. I'ennocTarbl OTpakaioT COJHEYHBIC Jy4M Ha NPUEMHHK, HA TOBEpXHOCTH | I)]-ITK-2.3
OCHOBBI KOTOPOTrO 3aperucTpUpOBaHa MaKCHUMallbHas JHepreTuuyeckas ocBeménHocts Hop. Koaddumment UJI-TIK-2.5
npeoGpasoBaHus otpaxkenus renmocrata Kr = 0,8, koaddurpent normomierus omnor = 0,95. MakcumaibHasi 00J1y4€HHOCTb

OHEPTrUur COJIHCYHOTI'O
U3JIYyUCHHUA B
QJICKTPUYCCKYHO»

3epkaja renrocrata Gr. OnpenenuTh iona s OBEPXHOCTH IPUEMHHUKa FIip U TeroBbie NoTepH B HEM,
BBI3BaHHBIE M3JIydYCHHEM M KOHBEKIHEH, eciii pabodas Temieparypa TeIUIoHOcuTensi cocramiser t°C.
Crenenb yepHOTH npuéMHMKa enp = 0,95. KoHBeKTHBHBIE TIOTEPH BABOE MEHbBIIE NOTEPH OT U3ITYUEHHSI.
Koadpunuent uznydenust abecomorHo uéproro tena CO = 5,67 B1/(M2K4).
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Ne @DopMBI TEKYIero .
IIpuMepsI TUNOBBIX 3aJaHUN

1101 KOHTPOJISI
Tabmiua 22
Bapir- | | 2 3 4 5 & 7 & 4 w (11 [12 J13 [14 [15
AHTEI
n 263 | 300 | 280 | 270 | 260 | 200 | 350 | 340 | 320 [ 330 [ 310 | 280 | 180 | 250 | 255
F, » |58 |50 (60 |55 |65 |70 |40 [45 |50 |55 |60 (65 |70 |60 |55
G, 600 | 630 | 700 | 700 | 680 | 650 | 700 | 690 | 680 | 670 | 630 | 640 | 700 | 660 | 660
Brim®
LoC o60 | 700 | 680 | 670 | 660 | 650 | 690 | 680 | 670 | 660 | 630 | 680 | 670 | 630 | 660
Hop, 25 |2 3 35 (33 |34 |32 (39 (28 |26 (27 |26 |25 [24 |26
MBT
M:

16 | - koHTpONBHAS IIpaxTrueckoe 3anarue Ne 1.10 [K-2:
pabora o Teme Pacuyer comHeuHOro qUCTHILIIATOpA NA-TIK-2.1
«DPusnueckue Ha ocTpoBe HET MCTOYHHMKA NPECHOH BOJBI AJA HAceleHHWs, OBITOBBIX HYKI M celbckoro xossicrsa. | MJI-TTK-2.3
OCHOBBI [MpecHyto BOAYy MOXHO TMOJYYHTb, ONPECHSSI MOPCKYIO CONEHYyI0 Boay. ONpPECHUTh BOJAY MOXHO, UA-TIK-2.5
1IPe06Pa3OBaHHs HCHOJB3YS 3ne1pr03Heer10, HO Ha OCTPOBE HET JIOCTAaTOYHO MOIIHOM  3JIEKTPOCTAHIIMH.

SHEPTHH COTHEMHOTO DJeKTposHeprueit HaceeHe u OBITOBBIE HYX/IbI OOECleurMBaeT BETPONApK W pe3epBHAs JH3eibHas
S —— AIEKTPOCTAHIIUS HEOOBIOW MOITHOCTH. [IpeaaraeTcss UCIONB30BaTh COJIHCYHYIO SHEPTHIO, TaK KaK Ha
Y OCTPOBE JIOCTATOYHOE YMCJIO COJTHEUHBIX JHEH. PaccunTarh III0IMaab COTHEUHOTO ONPECHUTENS S, M2 MpH
SJICKTPHICCKYHO% TOJIOBOM MOTPEOHOCTH B MPECHOM Bojnie V,ThIC. TOHH B TOJ. IHTEHCHBHOCTH COJIHEYHOTO M3Iy4YeHUS M,
ThIc. M/I/M2T0/1, 9HCIIO CONTHEYHBIX THEH B roxy — 260, yaenpHas TeIioTa napoodpa3oBaHus BoIsl — 2,4
M/Tx/xr, KIT —n = 0,85.
Tabmuua 23
Hammenonanue BapnanTel
1 2 i |4 5 & 7 ] e [ [11 [1z [13 [14 [15
V.reac. Teyten | 500 | 400 | 350 | 300 [ 250 (200 [ 150 (100 |50 [ |1 |05 |08 |07 |os
ML THIC. 50 |49 |48 |47 |46 |45 |50 |49 |48 |47 (406 |45 |50 |51 |52
ML/ roq

17 | - koHTpOJIbHAS IIpakTrueckoe 3anarue Ne 2.1 [K-2:

paboTa 1o TeMe Pacder none3Horo TemiocoiepkaHus CyXoM CKaJbHON TOpHON MOPOJIbI WA-TIK-2.1
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Ne @DopMBI TEKYIero .
IIpuMepsI TUNOBBIX 3aJaHUN
I KOHTPOJIs
«Dusnueckue Paccunraiite nonesnoe temnocoaep;xxanue EO Ha 1 kM2 cyxoif ckanbHOM Opos! (rpaHut) ao riryounsl z, | MI-TITK-2.3
OCHOBBI kM (1a611.20). TemmeparypHeii rpaguent paser G °C/km. MunnMmanbHas Jomycrtumas temmeparypa, | FJI-ITK-2.5
1IpeoGpasoBaHus MIPEBHIIAIONIAs TOBEPXHOCTHYIO , 140K, mioTHOCTE TpaHuTa, pr = 2700Kr/M3, TEIUIOEMKOCTh TPAaHHUTA CT
SHEPrUH CONHEYHOro | 8201x/(xrK). Uemy paBHa NOCTOSHHAs BPEMEHH, T, H3BJICUEHHS TEILUIA IPU HCIONB30BAHUM B Ka4eCTBe
B — TEIUIOHOCHUTETSI BOABI, eciii 00b&éMHas ckopocTh v, M3/(c:km2)? KakoBa OymeT TeruioBass MOIIHOCTE,
y n3BIIeKaeMas MepBOHavanbHO U depe3 10 met?
DIIEKTPUYECKYIO» - n
Tadnuua 20
Hanmenozanme BapranTel
L] 2 3456|7890 ]12]13]14]15
Z, 5m 76 | 5|6 |5 (7|5 | 6[5|T7T|6|5]6[5]7
G, “Clrm 400 50 | 60 [ 50 [ 60 |50 70| 60 | 50 | 40 | 50 [ 60 ) 70| 50 [ 80
Voselesae) [ T LI JI2[1I3JIA T[S IAI3[IL2]LIJI3I2] 1T JLI
18 | - KoHTpOJbHAS [Ipaktraeckoe 3ausaTue Ne 2.2 IIK-2:
pabota o Teme OnpejienieHue MOCTOSTHHOW BPeMEHH W3BJICUCHHS TEIJIOBOW SHEPTUU NMpH 3akaunBaHuu Bojabl B | M/I-T11K-2.1
«Dusndeckue TJ1acT WI-TIK-2.3
OCHOBBI OnpenenuTs HadajlbHYIO TeMmIepaTypy t2 u kommdecTBo reorepmanbHoi sHeprun EO ([x) | UA-TIK-2.5
peoOpazoBaHus BOJIOHOCHOTO IUTacTa TOJNIMMHONW h KM mpu TiyOmHE 3ajeranwsi z KM, €CITH 3aJlaHbl

OHEPTrur COJIHCYHOT'O
HU3JIYyUCHHUA B
QJICKTPUYCCKYHO»

XapaKTEPUCTUKU TMOPOABI ILIacTa: MIOTHOCTE prp = 2700kr/m3; mopucrocth a %; yaenbHas
tertoémkoctb crp = 840 Jlx/(kr- K). Temmneparypusiii rpaauent (dT/dz) °C/km. CpenHioro
TeMriepaTypy nosepxHoctd t0 npunsth paBHoi 10°C. Y aenpHas TemnoéMKocTs Boabl ¢B = 4200
Jx/(kr- K); mmotHOCTB Bozibl p = 1+ 103kr/M3. Pacuér mpom3BecTH 10 OTHOIICHHIO K TUIOCKOCTH
noBepxHocTH F kM2. MUHMMaNbHO AOMYCTHMYIO TEMIEpaTypy IUlacTa NPUHATH paBHOH tl =
40°C. Mnowanes F = 1km2. OnpenenuTs NOCTOSHHYIO BPEMEHHU U3BJICUCHUS TEIJIOBOM SHEPTUU
t0(1eT) IpHM 3aKaYMBaHWUU BOJBI B IUIACT M pacxoje e€¢ V= M3/(c km2). KakoBa OymeT TerutoBas
MOIIHOCTh, M3BJIeKaeMas nepBoHadaibHo (dE/dt)t = 0 u yepes 10 net?
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N PopmbI Tekymero IIpumephI TUIIOBBIX 3aIAHUI

nn KOHTPOJIsA
Tabmnua 21
Mapamerptr | Bapnanti

1 |2 |3 |4 |5 6 (7 |8 |9 W (12 (13 (14 |15

h, rm 08|09 | L0 (L1112 (13 |14 (05 |08 [ L0 |12 [13 |L5({09 |LI
Z, KM 35030 |40 (2030 (40 | 20(30 |40 20 |20 |30 (40|50 |40
a % 5 (4 5 6 [T (4 5 |6 T 4 5 6 T |4 5
dT/dz"c/wm |65 |70 |75 [80 |60 (65 |70 (75 |80 |85 |90 (70 |80 (75 |80
v, 1 L2 LI [ L3014 (15 [ 14013 |12 1 4 L5 L1122 |13
/()

19 | - xoHTpONBHAS [IpakTueckoe 3anarue Ne 2.3 [K-2:
pabota o Teme Pacyer 6uorazoreneparopa NA-TIK-2.1
«buoTormBo 1S Onpenenuts 00bEM OHMOTa3a, MOJIyYaeMoro ¢ IOMOIIBI0 OHorasoreHeparTopa, yruiausupytomiero | MI-ITK-2.3
SHEPreTUKH U HaBO3 N KOPOB, U oOecreunBacMyr0 UM MoIIHOCTh. [lomada cyxoro cOpaxuBaemoro matepuana | M/J-I1K-2.5
OBITOBOTO OT OZIHOTO XXHMBOTHOT'O MAET CO CKOPOCTBIO VM , KI/cyTKu. Brixox 6morasa cocrasisier C M3/Kr.
OTpeOIICHISDY O dextuBHOCTH TOpesiouHoro ycrpoicraa 0,68. Coneprkanue MeTaHa B IojlyyaeMoM Ouorase f

(Tabmn.15). Bpemst mpeObIBaHMsl 0YepeIHON TOPLUH B OHOTEHEepaTope tr ..
Tabnuuoa 15.
PR BapnanTe.
e 1 | 2 [3] 4 [5]6 [7] 8 [ 9 [10] 112 13]1a]l15
n 4 | 10 [15] 20 |25 | 30 |40 | 45 | 50 | 55 | 60 | &5 | 70 | 8O | 100
Ve 2253 2|25 3 |2 |25|3 |2 |25|3|2]|25]3
Kr/cyT. [ |
Cow'/er | 0,24 03 [02]024[03035(04] 02 [034[ 03 035) 04 [03[024]03
f o8 (075 |07 (075 |08 |075 |07 075 08 |075] 07 [075 08 | 075 | 07
Looymem | 20 | 18 [ 16| 14 | 12| 10 [ 8 [ 10 |12 |14 |16 | 18 |20/ 15 |13

20 | - KOHTpOJBHAS [IpakTrueckoe 3anstue Ne 3.1 IK-2:
paborta 1o Teme OlieHUTh MTPUJIMBHOW MOTEHIHAI OacceliHa WA-TK-2.1
«OHepreTnyecKum 3Has mwiomans Gacceitna F-10°, kM2 u cpemmioro Bemuunny npunmsa R, m.(Ta6. 2). Ouenuts | MJI-IIK-2.3
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Ne @DopMBI TEKYIero .
IIpumephI TUIIOBBIX 3aIAHUI

nn KOHTPOJIsA
MOTEHIIMAT MUPOBOTO | MPHUJIMBHOM MoTeHIHaN Oacceitna OnoT, ucnonbiys popmyny JI.b. bepHmTeiina. UA-TIK-2.5
OK€aHa U CII0COOBI Bemwuna 5T 5 TBnPl:{aileu —

Cro OCBOCHIT FA0ew | 1 | 12| 14|15 |18 |20[24 222628 1 |13 [15 2023
Ucnonps3zoBanue R.m | 7 | 8 | 0 [ 1011 |12 |13 1415|1211 | 10 B | 7
SHEPTUH BOJIH.

Hcnons3oBanue

SHEPTHUH MPIIUBOB,

MAaJIBIX PEK U

"magaromei” BOAb»

21 | - KOHTpOJbHAs [IpaxTrueckoe 3anarue Ne 3.2 [K-2:
paboTa 1o Teme Pacuer akTUBHOM THIPOTYPOUHBI WUI-TIK-2.1
«OHepreTnYecKun AKTuBHasE TUAPOTYpOMHA ¢ omHUM comioM (n = 1), momHocThI0O P 1 pabouum namopom H | UJI-TTIK-2.3
MTOTEHIIHAI MUPOBOTO | (Tabn.14). YrioBas CKOpocTh ®, TpH KOTOpoil mocturaercs mMakcumanbHbrid KIIJ n =0,9. | UJ-T11K-2.5
OKeaHa M CTI0COOBI Omnpenenuts auametp D koneca TypOWHBI B YTIIOBYIO CKOPOCTH (.
€r0 OCBOCHUSL Tabmmua 14.

Wcnoap3oBanue BapHaHTEL
Beaninsa
SHEPTHH BOJIH. . — R -
L [z 13 [4 [5 |6 [7 |8 Je J1o [ [12 [ [14 [15

Hcnons3oBanue P &Br I 1 I 1 . 1

' 10 |20 |30 (40 |50 690 (70 |80 o0 | 100 | 110 | 120 | 130 | 140 | 150
SHEPTUH MPHUIIUBOB,
MAaJIBIX PEK U Hou o |15 |20 (25 |30 [26 |40 |45 |50 [55 |60 |65 |70 |75 |80
"magaromeit” Boab»

22 | - KOHTPOJIbHAS [IpaxTrueckoe 3anarue Ne 3.3 [K-2:
pabota o Teme Pacuer neprona, ¢pa3zoBoii CKOPOCTH U MOIIHOCTH BOJIHBI Ha TITyOOKOM BOZIE NA-TIK-2.1
«OHEPreTHIeCKUi KakoBbl niepuo/i, hazoBasi CKOPOCTh W MOIIIHOCTh BOJIHBI HA TNTy0OOKOM BOJIe MpH aiuHe BoiHbI A, | M-TTK-2.3
MIOTEHIUAJI MUPOBOTO | M U aAMIUIUTYJE a, M. NA-TK-2.5

OK€eaHa M CIIOCOOKI
€ro OCBOCHHS
Hcnons3oBanue
SHEPTUH BOJIH.
Hcnons3oBanne
SHEPTUH TPHUIINBOB,
MaJIbIX PEK U
"mamaromniei" BOIBDY

Tabmuua 19

Hamwe- Bapuantsl

Hopanme | | 2 3 4 5 & 7 B 9 10 11 | 12 13 | 14 15
LR 100 | 90 | 1100 | 1200 | 130 | 1440 | 1500 | 100 [ 110 | 90 [ B0 | 100 | D10 | 120 | 130
a.M L5 [14 116 [ L7 (1819 20|16 |17 (15 |04 07 [18|19]320
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Ne @DopMBI TEKYIero .
IIpumepsl THNOBBIX 3aJaHMI

I KOHTPOJIsI

23 | - KOHTpOJbHAS [IpakTrueckoe 3anstue Ne 3.4 [K-2:
pabota o Teme OmnpeneneHue CKOpOCTH BETPa B MIIOCKOCTH BETPOKOJIECA U NA-TIK-2.1
«BeTrpoBast sJHEpPTHsI © | MOIITHOCTH BETPOBOTO TIOTOKA WA-TIK-2.3
METO/IbI €€ Panuyc Berpokoneca R, M, ckopocTs BeTpa 10 kojeca V0, m/c, mocie koneca V2, m/c (tabn.13). | UA-TIK-2.5
npeoOpa3oBaHMsD» OnpenennuTs: CKOPOCTh BETpa B INIOCKOCTH BETpoOKoJieca V1, MOIHOCTE BETpoBoro moroka PO,

MOIIIHOCTb BeTpoycTaHOBKH P u cuny F, neiicTByromyro Ha BeTpokojieco. IlnoTHOCT BO3ayXa p
= 1,2xr/m3.
Tabnuua 13.

Benmunsa . Bapuanter.

I | 2 [ 3 [ 4 5 6] 78] 9 [1o]11]12]13]014] 15

R 4| 6 | 8 [ |12 |15 20|25 30 [35/|40 45|50 |75(125

Veule | g lm iz |s|is|s|7|efe|w|njiz|o]| w0

Vale | sl g | a|ls |78 |3 |3|3]|4|5|6|6|s5]| s

24 | - KOHTpOJIbHAS [IpakTrueckoe 3anarue Ne 4.1
pabota o Teme Pacuer conmHeuHo# OaTapeu ISt 3apAIKH aKKyMyJIsTOpa
«MCTO)II)I Hp;{MOI‘O Hebomnbmias JOMalIHsAg OCBCTUTC/IbHAsA CUCTEMA NTUTACTCA OT aKKyMyJ'IfITOpHOﬁ 6aTapeH HaIps>KCHUCM U,
npeoOpasoBaHus B (1a6:m1.7). OcBellieHre BKIIIOYACTCs KaXIbId Beuep Ha 4 daca, motpedisembiid Tok 1, A. Kakoit nomkua
TEMIOBOM SHEPIHUH, OBITH coiHe4Has OaTapes, YTOObI 3aps/INTh aKKyMYJIUPYEMYIO Oatapero, eciid H3BECTHO, YTO KPEMHHUEBBIH
aKKyMyJIHPOBaHHE 1 anement umeer IJIC E = 0,5 B npu toke 0,5A. Pacxon sneprun Ha 3apsg O6arapen 20 % Oospure, yem
Hepeaa SHeprim BHGp%“;Igﬂ(:;[uﬂﬂagéeMaﬂ TIOTPEOUTEIIIO TTPH paspse.

BO300HOBIIIEMBIX Bapmantu

HCTOYHMKOB. Bennunma

MCIoIb30BAHIE — L] 2 i [ 4 [ 5 [ 6 [ 7 [ & [ o [ [11 [ 12]13] 14 [15
BTOPHUHBIX Bl 9oz s e oz s e 10|
SHEPreTUYECKUX LA 30 | 25| 3 |35 | 40 25 | 30| 35 | 40 | 25 | 30 35 | 40| 30 |35
pecypcoB»

25 | - KOHTpOJIbHAS [IpaxTrueckoe 3anarue Ne 4.2 [K-2:
pabota o Teme OnpeneneHue BpeMeHH pa3psiiKi TEINIOBOTO aKKyMyJIATopa NA-MK-2.1
«MeToabl IPSMOro HeOombmmoil Xopomo H30MMPOBAaHHBIM TIOM TpeOyeT CpeaHero BHYTPEHHETO pacxomaa WA-TIK-2.3
peoOpa3oBaHus teria Q, KBt. (Tabm.12). Bmecte ¢ JONMOJHUTEIBHBIM TEIUIOM OT OCBEUICHUS 3TO WA-TIK-2.5

TCILIOBOM OHCPTUH,

oOecrieunBaeT mojaepkanue BHyTpeHHel Temmepatypsl 20°C. Ilox moMoM HaxonsTcs
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Ne @DopMBI TEKYIero .
IIpumepsl THNOBBIX 3aJaHMI
I KOHTPOJIsI
aKKyMyJIUpOBaHUE U AKKyMYJISITOp TOPsi4ed BOZABI B BUJE MPSAMOYTOJIBHON EMKOCTH, BEpXHEN 4aCTbIO KOTOPOM
repenaya YHEPTUU CIY>KUT moJI foMa S,M2. AKKYMYJIATOp TepseT TEIUIO B Mpollecce oxJaaxkaeHus ot 60 no
BO300HOBIISIEMBIX 40°C B TeueHue 1, CyToK. [loTeps Termna MpoOUCXOAUT TOJBKO Yepe3 TOJ.
HCTOYHUKOB. HeobOxoaumo ompenenuTh: riiyOuHy €MKOCTH, M; TepMHUYECKoe comportusicHue, K/BT;
Hcnons3oBanue TOJILIMHY MOKPBITUS BEPXHEH KPBILKU EMKOCTH, CM; IJIOTHOCTh SHEPrUH, 3aMacEHHON B
BTOPUYHBIX AKKyMYJISITOpE.
DHEPreTHYECKUX Tabmana 12.
PECypCoOB» Bemmma BapHanTel
I [ 2 [ 3 [ 45 & 7] & [ @ [0 ]11]12]13]14]15
Q. KBr DLl 12| 13| 14|15 10 |10 | 2|13 | 14| 15|16 17|13
S | 30 | 100 | 120 | 140 | 150 | 170 | 280 | 250 | 220 | 120 | 130 | 150 | 140 | 100 | 150
TEYTOR | 1po | 150 | 110 | 120 | 130 | 140 | 80 [ 90 | 100 | 120 | 140 | 70 | 80 | 90 | 100
26 | - KOHTpOJIbHAS [pakTuueckoe 3anstue Ne 4.3 MK-2:
pabota 1o Teme Pacuer akkymyJsiATopa 3HEpPrUM 3a CYET BETPOTEHEPATOPA NA-TIK-2.1
«MeToB1 IPSIMOTO M30bITOYHAs >HEPrHsA aKKyMyJIHPyeTCs C HNOMOLIBK MaxoBHKa. MaxoBHK pasroHserca ¢ nomompio | MJI-TTK-2.3
npeoOpa3oBaHus 3JIEKTPOABHUraTeIs], MOIKIFOUCHHOIO K CeTH. MaxoBUK MPEACTABISIET COOOH CIUIOMIHON IMJIHHIP MacCoit WJI-TIK-2.5
TEIUIOBOIT SHEPrUH, M, xr, auamerpoM D, cM. M MOXeT BpamiaThCs C 4acToTOH m, 1/mMuH. (Tabmn.16). Onpenenuts:
AKKyMyJIHPOBaHHE 1 KMHETHYECKYI0 JHEPTHI0 MaxOBHKa INPH MaKCHMalbHONH ckopocTH. CpenHee 3HA4YCHHE BpEMS MEXIY
MOAKIHOYCHUAMU BJICKTPOABUTATCIIA UIA 3apAAKU, €CJIU CpCaAHsAsd MOLIHOCTD, HOTpe6J'IHeMa§I aBT06y00M,
nepejaya YHEPTUU
cocrasiser P, kBT.
BO300HOBIISIEMBIX ~
Tabnuua 16,
MCTOTHHUKOB. Bemay BapnasTe.
Hcnons3oBanne —
BTOPUYHBIX _ 1L | 2 |3 4 5 [ 6 7 | 8 9 [ [ 2 [ 13 ] s [ 1S
SHEPreTHUECKHX M%7\ 1000 | 1200 | 800 | 1500 | 1400 | 1000 | 1100 | 900 | =00 | 1000 | 1100 | 1200 | 1300 | 1500 | 1400
pecypcos» D.eM | 150 | 200 | 220 | 200 | 150 | 150 | 160 | 170 | 190 | 210 | 200 | 180 | 170 | 150 | 180
n,
L. | 3000 | 2500 | 2500 | 2200 | 3000 | 3000 | 3000 | 3000 | 3000 | 2500 | 2600 | 2700 | 3000 | 3000 | 3000
PeBT | 99 | 25 |30 | 25 | 20 | 15 | 20 | 15 15 | 20 | 25 | 22 | 20 | 20 | 22
27 | - nabopatopHas JlaGoparopHast paborta Ne 1.1 [K-2:
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paboTa 1o Teme HccnenoBanne XapakTepUCTHK COJHEUHBIX Mopyiei. HccnegoBanue mapamnenshnon wu | MI-TIK-2.1
«HBHD B Poccun u MOCJIEIOBATENIbHON CXEMbI COEIMHEHUS COTHEUHBIX MOIYJIeH WJI-T1K-2.3
3a pyoexom 1. Ha xakoMm ¢u3ndgeckoM IpHUHIATIC Pab0TaIOT (HOTOIIEKTPUICCKUE IIEMEHTHI? WA-TIK-2.5
ConHeunast sHeprus v | 2. Marepuaisl, IpUMEHsIEMbIE B TOTYPOBOJHUKOBBIX dJIEMEHTaX ?

METOABI e 3. OT d4ero 3aBUCHT KOJHMYECTBO BbIpaOAThIBaeMON (HOTOIIEKTPHUUECKHMU DIIEMEHTAMU
peoOpa3oBaHUD» SHEpruun?

4. lepeunciuTe, M HA3HAYEHHUE YCTPOMCTB, BXOJISIIUE B COCTAB COMTHEYHOM DIIEKTPOCTAHIH?

5. HazoBuTte npuHIMI pabOThI COTHEYHOH 3JIEKTPOCTAHLIUH

28 | - naboparopHas JlaGoparopHast pabota Ne 1.2 [K-2:
pabota o Teme HccnenmoBanne aBTOHOMHOW  COJHEYHOH  (QoTodnekrpudyeckoit cuctembl U cucremsl | M-T1IK-2.1
«HBUDS B Poccun un OecniepeOOHOTO TUTAHUS NA-TIK-2.3
3a pyoexoM 1. Kakue npenmyiiecTBa 1 HeIOCTATKH UMEIOT COJTHEUHbIE OaTapen? NA-TIK-2.5
Conneunast sHeprusi v | 2. IHTEHCHMBHOCTB COJIHEUHOTO H3JTyYEHHUS.

METO/IbI €€ 3. ®OTOPNEKTPUIECKHIE CBOWCTBA P—N TIEPEX0a.
npeoOpa3oBaHUsD» 4. BosbT-amniepHast XapaKTepHCTHKA COTHEUHOTO 3JIEMEHTA.
5. KoHCTpyKInu 1 MaTtepuanbl COTHEYHBIX 3JIEMEHTOB.
6. Kitaccuduxarust 1 OCHOBHBIEC 3JIEMEHTBI TEIHOCUCTEM.

29 | - maboparopHas JlaGopartopHas padorta Ne 1.3 MK-2:
pabora o Teme HccnenoBanue paboThl KOMILJIEKCA «aBTOHOMHAS COJIHEUHas (POTORNIEKTpUUECKas cucTeMa — NA-TIK-2.1
«HBUD B Poccun u cucrtema OecriepeOOHOTO TTUTAHUS NA-TIK-2.3
3a pyoexom 1. DHeprus COTHEIHON paJHaITiH. WA-TIK-2.5
Conneunast sHeprust u | 2. @oTonpeoOpazoBaTeny COMHEYHOW YHEPTUH.

METOABI e 3. be3mamHHBIE TPe0Opa30BaTEIN COJIHEUHON SHEPTHH.
peoOpazoBaHM» 4. ®uznyecKkre OCHOBHI MPOIIECCOB MTPE0OPa30BaHUs COTHEYHON IHEPTHN.
5. CucTeMbl COJIHEYHOTO TeIIIOCHA0KEHHSL.

30 | - naGoparopHas JlaGoparopHast pabota Ne 1.4 [K-2:
pabota o Teme Uzydyenne paboThl TepMOCH(OHA, JaMIlbl TOACBETKH U 3ddektuBHOCTH comHewHbix | MI-TTK-2.1
«Dm3naeckue KOJUIEKTOPOB. N/-T11K-2.3
OCHOBBI 1. TermoBoe aKKyMyJTHPOBAHKE JJIs COJTHEUYHOTO 000TPEeBa U OXJTAXKICHUS. WA-TIK-2.5
peoOpa3oBaHus 2. Ilnockue conHevHbIe KOJUIEKTOPHI.

DHEPIUU COJHEYHOI'O
W3JIyYEHHUS B
JJIEKTPUUYECKYIO»

3. Comaeunble abcopOepHI.
4. DHepreTUdYecKuil OallaHC TEIUIOBOTO aKKyMYJISTOpA.
5. Knaccudukanus akkyMyJIsTOpOB TeILIa.
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6. CrcTeMbl aKKyMyJIUPOBaHMS TEIUIOBOW SHEPTHH.

31 | - naboparopHas JlabopartopHas padora Ne 1.5 MK-2:
pabota o Teme HccnenoBanue BIMSHUS YyIja HAaKJIOHA JlaMIbl NaHeaun Ha eauHuny s¢¢extusnoctu. | UA-T11IK-2.1
«Dusnyueckue B3anmocBs3s MeXy HOTOKOM U TEMIIEpaTypoH. NI-T1IK-2.3
OCHOBBI 1. Onpeaenenue TEXHUUECKOTO MOTSHIIHANIA COTHEYHOM SHEPTUU. NA-TIK-2.5
npeoOpa3oBaHus 2. OnpeneneHre YKOHOMUYECKOT0 MOTEHIINANA COTHEYHOH YHEPTUH.
9HEPruu colHeyHoro | 3. Cxema CHCTEMbI COTHEUHOI'O TEIIOCHA0KEHHUS.

H3JIy4YCHHUS B 4. CxeMa CHCTEMBI COTHEYHOTO TOPSYET0 BOAOCHAOKEHMS.
AIIEKTPUIECKYIO» 5. [TaccuBHasI cHCTEMa COJTHEYHOTO TETNIOCHAOKEHUSI.
6. IIpsimast, paccessHHasl, CcyMMapHasi i OTpa)K€HHasl COJTHEYHAs paaualiisl.

32 | - maboparopHas JlaGopaTtopHas padora Ne 1.6 IIK-2:
pabota o Teme DHepreTHueckuii OamaHc coimHEYyHOro Komiekropa. Omnpexnenenue skcrnepuMeHtaibHoi | U-TTK-2.1
«Duznueckue s¢ppexruBHOCTH. KannbOpoBka 1aTYMKOB. NA-TIK-2.3
OCHOBBI 1. Koaddumnuent 3amenienns. AIroputM pacueTra KodhhuiiueHTa 3aMeieHusl. NA-TIK-2.5
npeodpazoBaHus 2. MHTeNNeKTyallbHbIe CBETONPO3PAYHbIC OTPaXKIAIOIINE KOHCTPYKIIUH 3/IaHHH.
sHepruu conHeuHoro | 3. Knaccugukanus cucteM COTHEYHOTO TETNIOCHAOXKEHUSI.

N3Ty4EHUs B 4. AXTHBHAs CHCTEMa COJIHEYHOTO TEIJIOCHA0XKEHUSI.
ANEKTPHUIECKYIO» 5. Ucnonb3oBanue ColtHIA KaK UCTOYHUKA TETLUIOBOM SHEPTHH.
6. ConHe4Hast JHEPTHsI U METOJIBI e TPeoOpa3oBaHHsI.
7. CexTpaibHble XapaKTePUCTUKU COTHEUHOTO M3ITyUCHHSI.
8. Buusnue reorpaduuecKkux KOOPAMHAT, OPHEHTHPOBKM MPUEMHHUKA H3JIyYeHHUS B
MPOCTPAHCTBE, BPEMEHH CYTOK U BPEMEHHU TOJ1a.
9. IIpeobpa3oBaHue COTHEYHOMN SHEPTHH B TEIIOBYIO.
10. Tumel COJIHEYHBIX KOJUIGKTOPOB, HX XapaKTEPUCTHUKM M CIOCOOBI  IOBBILICHUS
s pexTUBHOCTH.
11. KoHIleHTpaTOpH! COTHEYHON IHEPTHH.

33 | - naboparopHas JlaGoparopHast pabota Ne 3.1 [K-2:
pabota o Teme XapaKTepUCTHKA CHHXPOHHOTO T€HEPaTOpa C MOCTOSIHHBIMU MAarHUTaMU. NA-TIK-2.1
«BetpoBast sHeprust u | 1 . Kak ycTpoen Tpexdas3Hblii CHHXpOHHBINA TeHepaTop? N/-T11K-2.3
METOABI e 2 . KaxkoB npuHIHI paboTHl TpexPa3HOTO CHHXPOHHOTO reHeparopa? UA-TIK-2.5

peoOpa3oBaHUsD»

3 . Kakne KOHCTpYKIIMK POTOPOB UCTIOIB3YIOTCS B TpeX(a3HBIX CHHXPOHHBIX TeHepaTopax”?
4 . Kak oCcyIecTBIsSETCS CaMOBO30YXKIeHHE TpeX(Pa3HOTO CHHXPOHHOTO TeHepaTopa?
5. Kakoe siBienue Ha3bIBaIOT peakuuei sikops?
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6. UTto Takoe XxapaKTepHCTHKa XOJIOCTOI0 X0/1a CHHXPOHHOTO F'eHepaTopa, e€ BU/I.
7. YTto Takoe BHEIIHSISI XapaKTEpUCTUKAa CHHXPOHHOIO TeHepaTopa, €€ BUI.
8. UTo Takoe peryaupoBOYHAs XapaKTePUCTHKA CHHXPOHHOTO TeHepaTopa, e€ BHI.
9 . OnumuTe paboTy CHHXPOHHOW MAILIMHBI B PEXKUME JIBUTATENS.
10. Kak ocyImecTBISIFOTCSI aCHHXPOHHBIN ITyCK M OCTAaHOBKA CUHXPOHHOT'O ABUTaTeNs?
11. M300pa3ute paboune XapaKTepUCTUKH CHHXPOHHOTO JIBUTATEN.

34 | - nabopaTopHas JlabGopaTtopnas pabora Ne 3.2 MK-2:
paboTa 1o Teme XapakTepuCTUKN BETPOIHEPTETUUECKON YCTAaHOBKH. NA-TK-2.1
«BetpoBas sHeprus u | 1. KakoBsl 3anacsl 3Heprun Betpa? NA-TIK-2.3
METOBI €€ 2. Kak knmaccuumupyroT BETpOIHEPTETHIECKUE YCTAHOBKH? WA-TIK-2.5
npeoOpa3oBaHUs» 3. Kakue npenmymiecTBa 1 He10CTaTKU UMeroT BOY ¢ BepTHKanbHOM 0ChI0?

4. Kakue BeTpo31eKTpOCTaHIIMH TOCTPOeHbI B Poccun?
5. IIpoucxokieHuE BeTpa, BETPOBbIE 30HBI Poccuu.

35 | - nabopaTopHas JlaGopaTtopnas padora Ne 3.3 MK-2:
pabota o Teme [IpoBepka paboTocnocoOHOCTH BeTporeHepaTopa. CHATHE 3aBHCHMOCTEH HampspkeHuu, Toka, | MI-TITK-2.1
«BeTtpoBast sHEprusi U | MOIIHOCTH U YaCTOThI BpallleHUs] BETpOTeHepaTopa OT CKOPOCTH BETpa. NA-TIK-2.3
METO/IEI €€ 1. Kak onpenensieTcst IIUTEIBHOCTE TPOCTOSI BETPOIHEPTETHICCKON YCTAaHOBKH? W-TIK-2.5
npeoOpa3oBaHUs» 2. YTo BXOIUT B COCTAaB BETPOIHEPTETUYECKON YCTAHOBKH?

3. BaustHue BeTporeHepanuy Ha SKOJIOTMUYECKYIO CUTyalun?
4. O6ocHyiiTe BEIOOp KOJIMYECTBA JIONIACTEN BETPOIHEPTETUIECKON YCTAHOBKH ?
5. BerporenepatopHble yCTaHOBKH C BEPTHUKAIBHOM OCHIO JIOTACTEH?

36 | - mabopaTtopHas Jlaboparopnas padorta Ne 3.4 MK-2:
pabora o Teme MogenupoBaHue peKMMOB pabOThl ABTOHOMHOW BETPOIHEPTETHUECKON YCTAHOBKH. NA-TIK-2.1
«Betposas sHeprus u | 1. KoHCTpyKITHs HEHTPOOEIKHOTO MTPEIOXPAHUTEINS? NA-TIK-2.3
METOABI €€ 2. Matepuaiibl IpUMeHseMble B KOHCTPYKIIUH BETpOreHepaTopoB? NA-TK-2.5
npeoOpa3oBaHMsD» 3. M3ydeHue KOHCTpYKLUI BETPOTEHEPATOPOB.

4. Kak paccuutaTh KHHETHYECKYIO SHEPTHIO BO3IYIIHOIO MOTOKA?
5. Kiraccnduxkarus BeTpoaBuraTelIel 1Mo MpUHITAITY paOOTHI.
6. PaboTa MoBEepXHOCTH MPH JISHCTBUH Ha HEE CHIIBI BETpa.

37 | - naboparopHas JlaGoparopHast pabora Ne 3.5 [K-2:
pabota o Teme Omnpe/erneHne KOIUIeCTBa IEKTPHUECKON SHEPTHH, BRIPAaOOTaHHOH 32 BpeMsl 3KCIIEpUMEHTA. NA-TIK-2.1
«BetpoBas sueprus u | 1. PaGota BeTpoBOro Kojeca KppliIbuaTOro BETPOABUTATES. NA-TK-2.3
METOJEBI €€ 2. IloHsiTHE NI€aNBbHOTO BETPSIKA. NA-TIK-2.5
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npeoOpa3oBaHUsD» 3. Knaccuueckas Teopus ua€aIbHOTO BETpAKa.
4. TloTepu BETpsIHBIX JBUTATENCH.
5. DHeprus BeTpa ¥ BOZMOKHOCTH €€ FCIIOIb30BaHNSI.
6. Tunbl BETpOIHEPTreTUUECKUX YCTAHOBOK.

38 | - pedepar no pazaeny | Temsl 1uis pedepaTos: [K-2:
«BBenenue. 1. Bo300HOBIsIEMbIE HCTOYHHKH YHEPTHH Ha SHEPTOTCHEPHUPYIOMIHUX TPEITPUATHIX. NI-TIK-2.1
Conneunas 2. 3aKOHO/IATENbCTBO CTPaH B 00J1aCTH aNbTEPHATUBHOM SHEPTETHUKH. NA-TIK-2.3
SHepreTvka u ocHoBbl | 3. Herpamuuuonunas snepretuka B Poccuiickoit @eneparuu. NA-TIK-2.5
ee mpeoOpazoBanuss» | 4. DKOJIOTHS U albTepHATUBHAS YHEPTETHKA.

5. Koncrpykuun (oTORIEKTPHUECKUX Mpeodpa3oBaTeei.

6. ConneuHas sHepreTuka B Poccuiickoit deneparuu.

7. ConHe4Hasi HEPreTHKa B IPYTUX CTpaHax, TCHACHIUU Pa3BUTHS.

8. IlocneiHMe NPOEKTHI peau30BaHHbIE B MUpE ¢ IpuMeHeHHeM 3Hepruu CosHIa.

39 | - pedepar o pasaeny | Temsl miast pedeparos: IK-2:
«Hcnons3oBanue 1. UcTOYHMKH reoTepMaibHOTO TerJia. NA-TK-2.1
reoTepManbHOU 2. IIpumeps! UCIONIB30BAHUA TEPMaIbHON 3HEPTUU B MHpE. NA-TIK-2.3
SHEPrUU U SHEPTUU 3. CucteMbl TEIUIOCHAOKEHISI ¢ IPUMEHEHHUEM TETUIOBBIX HACOCOB. WA-TIK-2.5
oromacce» 4. T'eoTOC B Poccuiickoit deaepariyiy, KOHCTPYKIUH, IEPCIIEKTUBBI PA3BUTHSI.

5. KoHCTpYKIMHU yCTPOUCTB M0 NPeoOpa30BaHMIO SHEPTHH BOJH.

6. OcHoBHbIe npuHLUIIUaIBHBIE cxemMbl OTOC.

7. Ucnionb3oBaHUE 3HEPTUM IPUIMBOB B Poccuu.

8. Mcnosnp3oBanue nepenajga TeMreparyp okean-arMocdepa.

9. BHOTOINBO, UCTOPUS UCIIOIB30BAHMSL.

10. Mctonp30BaHus METaHa B IPOMBIIINIEHHOCTH M HA TPAHCTIOPTE.

11. YTunuzanus O1oTa30B Ha MOJIUTOHAX 0 3aXOPOHEHHUIO MyCOpa.

12. IMuponu3Hble cTalMOHAPHBIE U MOOWIIBHBIE YCTAHOBKH.

13. TloTeHImAan KCIOIb30BaHusl OpPUKETHPOBAHHOTO OnoTorumBa B Poccum.

40 | - pedepar mo pazmeny | Temsr s pedepaTos: [IK-2:
«Hcnons3oBanue 1. UcTopust pa3BuUTHs BeTpodHEpreTHKH B Poccun. NA-TK-2.1
reoTepManbHOU 2. IlepcniekTUBHBIE KOHCTPYKIIMH BETPOBBIX YCTAHOBOK. NA-TIK-2.3
SHEPTUU W YHEPTUH 3. Ocobennocty akciuryaranun BOC. N/-T11IK-2.5
OMOMacChHI» 4. O6ocHOBaHNE UCTIOTH30BAHNUS WM HE UCITONIb30BaHUsI BOY B peruone.

41 | - UA3 mo pazmeny PacueT cucteMbl COHEYHOTO TEMIOCHA0KEHHSI [K-2:
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«Hcmnonp3oBanue BapuanT koHTponbHOW paboThl BeIOMpaeTcss mo OykBam cBoel (ammimu (moBtopsis ee npu | MA-T1K-2.1
THPaBINYECKON U HEOOXOJMMOCTH) COTJIacHO MpuBeAeHHON cxeme (Tadm.). Ecnu B rpynne ects omHodammnsisl, | UA-T1K-2.3
BETPOBO SHEPTUN» TO TIOCTICAYIOMINI TI0 CIIUCKY BHIOMpAET 3alaHue TI0 UMEHH. WA-TIK-2.5
Homepa 3anau
Fopon | NekKCd | KOWB0 | ¢ e | 1 oc B
(o |-o@ (mo 2-n -::[:;u;e}; (mo 4-i (o 5-0 (o 6-1
bykse) bykse) Gyxne) Oykne) oyrBe) OyEEe)
A Jl X | Anma-ATa | I 50 5 25
B M I | Anrxaban 2 2 35 10 30
BHUY baxy 3 3 60 15 35
I O I | Epeean 4 4 50 20 40
A 11 1 Kuer 5 5 55 5 45
A P b | Knmmnes ] 1 60 10 25
E C bl | Mockea 7 2 35 15 30
3T3 | Onecca ] 3 60 20 35
H Y 10| Tamkent 1 - 65 5 40
K @ A | Tonmicu 2 5 50 10 45
42 | - UA3 no teme 1. Pacuer BeTpOBOH yCTaHOBKH K-2:
<<BeTpOBafl aHeer;{ u Be‘rponaa YCTAaHOBKA COCTOHT M3 N OJHOTHITHBIX BETPOIHEPIETHUECKHX YCTAHOBOK I/II[_HK_le
METOJIbI &€ (BDY). Hdmmna nomactu Betpokoneca L, m. Ckopocte Betpa V, awe. KIIJT HI[_HK_2.3
npeo6pa3OBaHn>1» BeTpojBHMraTena n,. TemmepaTypa OKpYalIIero Bo3lyxa H aTMmoctepHoe I/II[_HK_2.5

aBleHHe cOOTBeTCTBeHHO ¢, °C u P, klla.
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Bap n, wim Lo V, e % | n,,% | t°C p, klla
HaHT
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 76 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 78 12 99

2. Pacyer ckopocTH BO3AYIIHOTO IIOTOKA HA BEICOTE OAIIHK BETPOIHEPIeTHIECKOH YCTaHOBKH

Yeaosne:
OnpenenuTh MOIHOCTH TOPH3OHTANBHO-0CEB0H BOY ¢ BeTpoKonecoM qHaMeTpoM Dgy H
CKOPOCTE BO3/IYIIHOTO [IOTOKA Ha BBICOTE DAIHH BETPOIHEPIeTHYECKOH YCTAHOBKH IPH

38JaHHBIX YCIOBHAX.

Omnpenennrs:

1. Kak H3MeHHTCS MOLHOCTb I CKOPOCTB NPH APYroii BeicoTe 6amun BOY h; u hy?

2. M3MeHHTCH M MOUIHOCTh BETPOBOIi CTAHIHM NPH yBEIHYeHHH Dgy Ha 20% npu
HEH3MEHHOI BeicoTe Gamuu (h,=const)?

3. H3MeHHTCH TH MONIHOCTh BETPOBOMH CTAHLHH HPH YMEHbIIEHHH Dgx Ha 20% npH
HeH3MeHHO BricoTe Oamnu (h,=const)?

TMoctponts rpaduk Nawume=TNpov).

TMoctponts rpahuk Dax =f(Npoy).
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Bricota
Dopua Bricor Hsmenenna | H3imenenna
cios Cropocr | Crenens
Bapuan penseda | Meteoctanum| a Dy | #BmCcOTa | A BRCOTA
armocdep | b BeTpa, | OTEPHITOCTH
T MECTHOCT a DamHm,| , M DamHK DamHm
Bl Vi Mic thmorepa
" hy. m hy, M ha. m
hp, m
Bonusn wllpan-
1 17 Brinyknas 300 | 8 35 25
25 3aHBa Hagonox»
Bomnsn
2 18 IMnockas | «Kpecrosmiin| 325 | 8.5 37.5 27,5
2,75 OKeaHa
Bomnsn «CeTh-
3 19 Bornyras 350 | 9 40 30
3 Gonbmoil pexn Hasonok»
Bomnsn
wllpan-
4 19 Bonemore  |Bunyknas 375 |95 42.5 325
Hasonok»
325 o3epa
Bomnsn
5 20 sHyTpennero | Ilnockaa |«Kpectoswiis | 40,0 | 10 45 35
3.5 Mops
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Cpe T MHOMHXY|
AMCMCHTOE: wleTh-
[ 21 BorayTas 425|103 47.5 37.5
FAMHILCHHOCT Hasoaok:
3,75 n
Cpemn
OT/ACTLHEIX
allsmn-
7 22 amesMcHTOR | BrImMvenas 450 11 50 40
Haeoaoks
FAMHICHHOCT
4 (]
Eea anesenToR
4 23 sammueHnocT | [nockas |o«Kpecropwiis| 475 (11,5 525 425
4,25 n
Bomirzn wlleTh-
@ 24 BoruyTas 500 |12 55 45
45 DOITLIN PeEn Haeonoks
Bomeza
allmm-
10 25 Gomemoro | Bremyvemas 525 |125 51,5 47.5
Haeoaoks
4,75 o3cpa
Bomizn
11 26 _ Mnocxkan |«Kpectosmiie| 350 | 13 (1] S0
5 DOITLIN PeEn
Hime
wleTh-
12 27 oEpyEIEsImy | BormyTas 57.5 1335 625 515
Haeoaoks
525 NP IMETOR
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Bomzn allum-
13 23 Brmyknas 600 | 14 65 55
5,5 JaTnE] Hasomoks
Bomezn
14 29 . Maockan |«KpecTosmidie| 62,5 (14,5 67,5 57.5
5,75 OECAHE
Bomzn
wCeTn-
15 30 eRyTpernero | Bormyras 650 | 15 T i
Hagomoks:
fy MOpaE
Cpean MHOIHX
ANEMEHTOR allum- N o _
Ia 31 Brmykmnas 67,5 |155 25 62,5
AMHIEHHOCT Hagomok:
6,25 n
Cpenm
OTCTRHEIX
allum-
17 32 anesentor | [lnockan 700 | 16 75 65
Hagomok:
JAMHILICHHOCT
6,3 ]
bea anesesToR
18 33 6,75 | saupnuennoct | Bormyras | «Kpectosmifie | 72,5 (16,5 715 675
H
43 | - KOHTpOJbHAS KaxapIil MyHKT collepKuT 1o 2 BoIpoca: IIK-2:
paboTa 1o paszeny 1. Kaxue MeTo/ipl MpsIMOTO TIPe0Opa30BaHusl TEINIOBOM SHEPIHU MCIIONB3YIOTCSI B BOJOPOAHON WJI-TIK-2.1
«BonopoaHast , sHepreTuke? KakoBbl X nmpenMyiiecTsa u orpaHquHm?{) NJI-TIK-2.3
SHEPreTUKa, METOIbI . Kaxwe BEI30BBI CBSI3aHBI C AKKYMYJIMPOBAHUCM BOAOPOAA ! Kakue MCETOAbI AKKYMYJIHMPOBAaHUA HH_HK_ZS
TPAMOTO BOJIOPO/JIa CYLIECTBYIOT?
6 3. UYro Takoe QJICKTPOJIN3 BOAbI U KaK OH UCIIOJIb3YCTCA JId IPOU3BOACTBA BO,Z[OpOHa? Kakwne
1peo paEOBaHHH TCXHOJOIHYCCKHUEC HpO6J’I€MI)I BO3HUKAIOT IIPH €TO0 HpI/IMeHeHI/II/I?
TCILIOBOM SHEPTHU H 4. Kakue TEXHOJOTUYECKHE HWHHOBallMHU pa3pa6aTLIBa}0Tc;1 JIJIs1 TIOBBIIICHUSA S(b(l)CKTI/IBHOCTI/I
po0IeMBI ee BOZOPOIHOMU dHEpreTUkU? Kak OHH MOI'YT PEIMTH IPOOIEMbI AKKYMYTUPOBAHMS?
AKKYMYJIMPDOBAHUS 5. Kaxkue npenMytiecTBa U OrpaHHYCHHS UMEET BOJOPO]] B KAUECTBE DHEPTETHIECKOTO HOCUTEIS?
Kak oHM cpaBHUBAIOTCS C APYTUMH UCTOYHUKAMH SHEPTHH?
6. Kakue nepcriekTHUBbI pa3BUTHUS BOJOPOAHON SHEPTeTUKH CyIIecTBYt0T? Kakue Mepbl MOKHO
MIPUHATH IS KX peanu3ainu’?
7. Kakue BBI30BHI CBSI3aHBI C XpaHEHHUEM M TPAHCTIOPTUPOBKOW Bojopoa? Kakue TeXHOIOruu

pa3pabaThIBAIOTCS JUIsl PEILIEHUs] 9THX MTpodiem?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakue npo0iembl 0€3011acCHOCTH BO3HUKAIOT IIPU MCIOJIB30BaHUH U XpaHeHUH Bojopona? Kak
MOXHO 00ecTIeunTh 6€30I1acHOCTh BOAOPOIHOM SHEPTreTHKHU?

Kak BimsieT ucnoap30BaHne BOJIOPOA Ha HKOIOTHYECKYIO YCTOMUMBOCTh SHEPI €THUECKOH
cucrembl? Kakne npenMymiecTBa OH MOXKET IPUHECTH B CHIKEHHH BBIOPOCOB TTAPHUKOBBIX
ra3on?

Kakne 5KOHOMHYECKHE BBITO/IbI MOTYT OBITh IOTyYEHBI OT Pa3BUTHUS BOJOPOIHON SHEPTETHKH?
Kak oHHM COOTHOCSITCS C 3aTpaTaMy Ha IIPOU3BOACTBO U HH(DPACTPYKTYpy?

KakoBa creneHs pa3BUTHs BOJOPOJAHON HHPACTPYKTYPHI HA TaHHBIH MoMeHT? Kakue
MPEISITCTBHS MOTYT BOSHUKHYTH IIPU pa3BepPThIBAHUH TaKOH HHPPACTPYKTYpPhI?

Kakue mpo0ieMbl BOZHHKAIOT IPH MaclITabMpOBaHUH IIPOU3BOJICTBA Bogopoaa? Kakue Mepbl
MOTYT OBITh IPEANPUHSTHI IS TPEOJI0NIEHHS ITUX TPodIeM?

Kakue TexHonmornueckue npoodaeMbel MOTYT BOSHUKHYTh ITPU HCHOJIB30BaHUM METOJIOB MPSIMOTO
npeoOpa3oBaHus TEIUIOBOH SHeprun? Kakue HHHOBAIIMK MOTYT IIOMOYb B UX PEIICHHN?

Kak BimsieT ucnosp30BaHne BOJIOPOAA Ha SHEPreTHUECKYI0 Oe3omacHocTh cTpan? Kakue
MIPEUMYIIECTBA OH MOXKET IPUHECTH B CHIKEHHUH 3aBHCUMOCTH OT UMIIOPTA.

Kakue TexHOIOrHuecKrne NpenMyIecTBa HIMEIOT METO/IbI IPSIMOTO ITPEe00pa30BaHMs TETUIOBOM
SHEPTHUH 10 CPABHEHHIO C KOCBEHHBIMU MeToAaMu? Kak oHM CITOCOOCTBYIOT MOBBIIIIEHHUIO

3¢ PEKTUBHOCTH BOIOPOTHON SHEPTETHKH?

Kakue 5KOHOMHUYECKHE M HKOJIOTUYECKHE BBITO/IbI MOTYT OBITh TIOJIyYEeHbI OT HHTETPallU
BOJIOPOIHOW SHEPTEeTHKH C JPYTHMH HCTOYHUKAMU BO300HOBIsIeMO# sHeprun? Kakue npuMepsl
TaKOW MHTETPAIMHU YK€ CYIIECTBYIOT?

Kakue hakTopbl BIHSIOT Ha CTOMMOCTB IPOM3BO/ICTBA BOJIOPOA M €r0 KOHKYPEHTOCIIOCOOHOCTh
Ha SHEpPreTH4eckoM priHke? Kak MOKHO CHU3UTB 3aTpaThl Ha IPOU3BOJICTBO?

Kakue TexHonmornueckne HHHOBAIMU pa3padaThIBAOTCS JUIs TTOBBIIEHHS 3P ()EKTHBHOCTH U
YCTOWYHMBOCTH XpaHeHHs Bojopoaa? Kak oHM MOTYT ClIpaBUTBCSI € TpoOIeMamMu
AKKyMYJHpPOBaHHA?

Kakue Hay4HBIC HCCIIEIOBAHUS TPOBOASATCS JJISl JAJTbHEHINETO Pa3BUTHS BOJOPOIHOM
sHepreTukn? Kakue BBI30BBI OHM CTaBAT Iepesi COO0M M KaKne pe3ynbTaThl OXKHIAF0TCS?

Kakoe BimsiHEE MOKET OKa3aTh BOJOPOAHAS SHEPTETHKA HA Pa3BUTHE TPAHCIIOPTHOTO ceKTopa?
Kakwne npenmyIiiecTBa OH MOXKET IPEIOCTAaBUTH B 007aCTH MOOUIBHOCTH?

Kaxk BnustroT reorpaguieckie 0COOEHHOCTH Ha BO3MOYKHOCTH UCTIONBL30BaHUS BOJIOPOIHON
sHepreTukn? Kakue pernoHbl UMEIOT MOTEHITHAI JJI Pa3BUTHS 3TOH OTpacin?

KakoBBI TeXHHYECKHE ITPOOJIEMBI M OTPAHMYEHHS TIPH CO3aHUH MHPPACTPYKTYPHI IS 3alIPAaBKH
BOJIOPOHBIX aBTOMOOMIEH? Kak OHM penraloTcs B pa3HbIX CTpaHax?

Kakue TeXHOIOruu uccieayoTces s UCTIONb30BaHHs BOJOPO/Ia B chepe NPOMBINIICHHOCTH?
Kakue npumMeHeHHs: BOJOpoJia MOTYT ObITh Hanbosee 3¢ eKTUuBHBIMH?
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24,

25.

26.

27.

28.

29.

KakoBa poss Boiopo/ia B pa3BUTHH SHEPIETUYECKON CHCTEMBI Ha 6a3e MUKPOTPHIOB
JIEIIEHTPAIIM30BaHHBIX ceTeii? Kak oH MoXeT 00ecneynTs He3aBUCUMOCTD M yCTOWYNBOCTH?
Kakoe 3HaueHne nmeer 0Opa3oBaHNE 1 TOBBIIICHHE OCBEJOMIIEHHOCTH O BOJOPOIHON
sHepreTuke? Kakue Mepbl MOKHO MPEANPUHATE AJIsl PACIPOCTPAHEHUS 3HAHUNA O HEW?

KakoBa poib rocyapCTBEHHBIX [IPOTrPaMM U PETYIHPOBAHUS B Pa3BUTHH BOJIOPOIHOM
sHepreTuku? Kak oHM MOTYT CTUMYJIMPOBAaTh HHHOBAIMN ¥ MHBECTHIIN?

Kakue BBI30BBI BOSHUKAIOT IIPH MHTETPALMH BOJOPOAHON SHEPTETHKH B CYLIECTBYIOIIYIO
SHEPreTU4ecKyto HHGpacTpykTypy? Kak X MOKHO IpeosoneTs?

KakoBbI NepcreKTUBBI HCII0JIb30BaHUs BOJIOPO/A B OTPACIAX C BHICOKUM YHEPrONOTpeOIeHHEM,
HaIpuMep, B IPOU3BOICTBE CTANIN WIIM XUMHUECKON poMmbIieHHocTH? Kakue npenmyiectsa
OH MOJKET NPEeJOCTaBUTH?

KakoBo oTHOIIEHHE 00IIECTBEHHOCTH K BOJIOPOAHON 3HepreTuke? Kakue npernsTcTBUst MOTYT
BO3ZHUKHYTH B NIPOLIECCE BHEAPEHUS U KaK UX MOXKHO NPEOAOJIETH?

5.2. Kputepuu, mKanbl OEHUBAHUS TEKYILEro KOHTPOJISA yCIIEBAEMOCTH:

HaumMmeHnoBaHue

OLIEHOYHOI'0 IIkaJbl oleHUBaHUSA

cpeacTBa
(KO::THOHBHO Kpurtepuu ouneHuBanus
p 100-0a1pHas IIaTn6éannnLHasn
OIIEHOYHOI'0
cucTemMa cucremMa
MEpPONpPUATHSA)
OTBET YUYEHUKA MOJIHbINA, CAMOCTOSTEIbHbIN, TPABUIIbHBIN, U3JI0KEH JTUTEPATYPHBIM 5

VerHBI onpoc

SI3BIKOM B OIIPEICIICHHON JIOTHYECKON OCIEA0BAaTEIbHOCTH, PACCKa3 COMPOBOKAACTCS
HOBBIMH IIPUMEPAMU; YUAIINHCS 00HAPYKUBaeT BEPHOE MOHUMaHue (PH3NIECcKoit
CYIIHOCTH pacCMaTPUBAEMBIX SBIIEHUI M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, JJaeT
TOYHOE ONpeeNICHHE U NCTOJIKOBAHNE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPHUH,
MPaBUIIbHOE OIpeeieHne (PU3MUECKUX BEJIMUUH, X €IUHHL 1 CIOCOOOB U3MEPEHHUS;
yYaluiicss yMeeT NPUMEHUTh 3HaHUA B HOBOW CHUTYAIlHH MIPH BHITTIOJTHEHUN
MPAKTUYECKUX 3aJIaHUM, 3Ha€T OCHOBHBIE MOHATHSA U YMEET ONEPUPOBATH UMHU IIPU

pelIeHu  3a/1a4, TPABIIILHO BBITIOIHSIET YEPTEIKHU, CXEMBI U TPAPUKH, COTYTCTBYIOIINE
OTBETY; MOXET YCTAHOBUTH CBSI3b MEX]y U3y4aeMbIM U paHEE U3YUEHHBIM MaTEpHAIOM
10 Kypcy (OU3MKH, a TAKXKE C MATEPUAIIOM, YCBOSHHBIM ITPH U3YyUYCHUU IPYTUX
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npeaAMETOB;

OTBET YAOBJIETBOPSIET OCHOBHBIM TPeOOBAaHUAM K OTBETY Ha OLIEHKY "5", HO COAEPKUT
HETOYHOCTH B U3JI0KEHUH (DAKTOB, ONIPEAETICHUI, MOHATHH, O0BSCHEHUH B3aUMOCBS3EH,
BBIBOJIaX M PEIICHNH 3ajjad, HETOYHOCTH JIETKO WCIIPABISIOTCS IPU OTBETE HA
JIOTIOJTHUTENIbHBIE BOIPOCHI; YUaIIUNCS HE HCIOIb3yeT COOCTBEHHBIH IJIaH OTBETA,
3aTpyHAETCA B IPUBEICHUM HOBBIX IPUMEPOB, U IPUMEHEHUY 3HAHUN B HOBOI
CHUTYallUH, 1200 UCIIOIb3YET CBSI3U C paHee U3yUEHHBIM MaTEepPUaJIOM U C MaTepHUajoM,
YCBOEHHBIM P U3YYEHUHU APYTUX MPEIMETOB.

OoJiblIast 4acTh OTBETA YAOBIIETBOPSIET TPEOOBAHUSIM K OTBETY Ha OLeHKY "4", HO B
0TBeTe 00HAPYKUBAIOTCS OTAEIbHBIE IPOOEIIbl, HE NPENATCTBYIOINE AabHEHIIEMY
YCBOGHHIO MPOTPAMMHOT0 MaTepHaia; yJamuiicss 0OHapy>KNBaeT MOHNMaHNe Y4eOHOTOo
Marepualia Mpyu HeJOCTATOYHOW IMOJTHOTE YCBOEHUS MTOHATUMN WX
HEIOCJeI0BaTEIbHOCTH U3JI0KEHUS MaTeprala, yMeeT MPUMEHATh NOTy4YeHHbIE 3HaHUS
MIPH PEIIEHNH ITPOCTHIX 3a/1a4 C UCTIOIH30BAHUEM TOTOBBIX (hOPMYJI, HO 3aTPyAHSIETCS
NIPY pelIeHNH Ka4eCTBEHHBIX 3a/1a4 U 3aJia4, TpeOyoumx npeodpasoBanusi Gopmyd.

OTBET HeraBHJ’ILHHfI, IIOKa3bIBA€T HE3HAHUEC OCHOBHBIX HOHHTI/II\/'I, HCIIOHUMAHHEC
HN3YUCHHBIX BaKOHOMepHOCTeﬁ n BSaHMOCBHSCﬁ, HCYMCHUC paGOTaTB C y‘IGGHI/IKOM,
peuiaTh KOJIMYCCTBEHHBIC 1 KAYCCTBCHHBIC 3a/1a4U, y‘HlIlIPIﬁCSI HC OBJIaACTI OCHOBHBIMH
SHAaHUAMU U YMCHUAMU B COOTBCTCTBUU C TpGGOBaHI/IHMI/I IporpaMMmal.

Pedepar

Copeprxanue padOThI ITOJIHOCTBIO COOTBETCTBYET TeMe. DakThyeckue onmoKu
orcyTcTBytoT. CoJlepkaHue U3laraercsl mocieoBareinbHo. Pabora otmigaercs
0OTraTCTBOM cCIIOBapsi, pa3HOOOpa3ueM HCITOJIb3yEMBIX CHHTAKCHIECKUX KOHCTPYKITHH,
TOYHOCTBIO CJIOBOYNOTpeOeHus. JJOCTUTHYTO CTUIIEBOE €IMHCTBO U BBIPA3UTEIHLHOCTh
Tekcrta. B menmom B pabote gomyckaercs | Heo4eT B cofiepKaHUK U | —2 pedeBBIX
HeJoueTa

Coneprxanue paboThl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCSI HE3HAYUTEIHHBIC
OTKJIOHEHHUd OT Tembl). CoeprkaHue B OCHOBHOM JIOCTOBEPHO, HO UMEIOTCS STUHUYHBIC
(hakTH4IecKkre HeTOYHOCTH. VIMEIOTCS He3HAYUTENbHbIC HAapyIIEHUS
MOCJIEJOBATEILHOCTH B U3JIOKEHUH MbICIIel. JIeKCuueckuil 1 rpaMMaTHYEeCKU CTpOH
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peuu 10cTaTouHo pazHooOpazeH. CTHib paboThl OTIMYAETCS €AUHCTBOM U JOCTATOUHON
BBIPA3UTEIBHOCTHIO. B 11enom B pabote nomyckaercst He Oonee 2 HeI04eTOB B
coniepkaHuu 1 He Oosiee 3—4 pedeBhIX HETOUYETOB.

B pabote nomyuieHsl CyliecTBEHHbIE OTKJIOHEHHUS OT TeMbl. PaboTa nocToBepHa B
IJIaBHOM, HO B HEH MMEIOTCS OTIEeNIbHBIE (PAKTHUECKHUE HETOYHOCTU. JlOmyIIeHbI
OTJEJbHbIE HAPYIIECHUA [IOCIEI0BATENIbHOCTH U3JI0KEHUA. beneH cioBaps, U
01HOOOpa3HbI ynoTpeOIsieMble CHHTAKCHYECKHE KOHCTPYKIMH, BCTPEYaeTCst
HeMpaBWIbHOE cI0BOoynoTpebaenne. CTuib paboThl HE OTINYAETCs] €AMHCTBOM, PeUb
HEJOCTaTOYHO BBHIpa3uTeNbHa. B 1ienom B pabote nmormyckaercst He 6oiee 4 HE0YETOB B
COJICpKAHUM U 5 peUeBbIX HEJJOUETOB.

Pabota He cooTBeTcTBYET TemMe. JlomynieHo MHOTO (aKTHYECKUX HETOYHOCTEH.
Hapymena nociegoBaTeIbHOCTh H3JI0KEHHS MBICIIEH BO BCeX YacTsAX padoTHl,
OTCYTCTBYET CBSI3b MEKAY HUMH, pabOTa HE COOTBETCTBYET IUtany. KpaiiHe Oenen
CJIOBaph, paboTa HamrcaHa KOPOTKUMHU OJJHOTHITHBIMH ITPEUIOKEHUSIMH CO ¢1a00
BBIPOKEHHOM CBA3BIO MEKAY HUMH, YaCThI CIIydad HEMPaBUILHOTO CIOBOYIOTPEOICHUSI.
HapymeHo ctuiieBoe elMHCTBO TeKCTa. B nenom B padote fonynieHo 6 Henemb.

NuauBuayanbHas
JloManissis padboTa

Pabora BhITIONTHEHA TOTHOCTHI0. HET 0mmMOOK B TOTHYECKHX pacCcy X AeHusX. Bo3zMoxHO
HaJM4Yhe OJHOI HETOYHOCTH WJIM OIMCKH, HE SBJISIONINECS CIEICTBHEM HE3HAHUS WU
HEMOHUMaHMsl yueOHoro Marepuana. O0ydarommiics moKa3al MoJIHbIH 00beM 3HaHUH,
YMEHUI B OCBOCHUH NIPOIICHHBIX TEM M IPUMEHEHUE UX HA MPAKTHKE.

PaboTa BBITTOTHEHA TTOJTHOCTEIO, HO 00OCHOBAHMIA MIATOB PEIICHUSI HEIOCTATOTHO.
Jlomymiena oHa ommOKa WM IBa-TPH HEJ0UYETA.

I[OHyIJ_ICHBI boiee OﬂHOﬁ OIIMOKHY MU OoJiee ABYX-TPCX HCJOYCTOB.

Pabora BhIMIONIHEHA HE TOTHOCTHIO. JIOMyIIEHBI TPyObIe OTHOKH.

Pabora He BBIIOIHEHA.

Kontponbnas pabota

CJeaH MepeBo/| eAUHUI BceX pusnueckux BenmduH B «CHy, Bce HEOOX0IMMBbIC JaHHBIC
3aHECEHBI B YCIOBHE, IIPABUIIHHO BBHITOIHEHBI YEPTEKH, CXEMBbI, TPa(HKH, PHCYHKH,
COITYTCTBYIOIIHE PEIISHUIO 33134, CJIeJIaHa MPOBEPKa IT0 HANMEHOBAaHUIM, ITPABHIIBHO
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MIPOBEIEHBI MATEMaTUUECKNE PACUEThl U AAaH MOJHBIA OTBET; HA KAYECTBEHHBIE U
TEOPETUUECKUE BOIIPOCHI AaH IOJIHBIN, HCUEPIBIBAIOLINMI OTBET JIUTEPATYPHBIM S3BIKOM
B OIPEJEIEHHON JOTUYECKOM MMOCIEI0BATENbHOCTH, YYALIUICS IPUBOIUT HOBBIE
IMPUMCEPLI, YCTaHABJIMBACT CBA3b MCIKAY M3YyUYaCMbIM U PAHCC U3YUYCHHLIM MaTCPpUajIoOM
10 Kypcy GU3HMKH, a TAKXKE C MATEpPUAJIOM, YCBOSHHBIM TP U3yUCHUH IPYTUX
MPEeIMETOB, YMEET MPUMEHHUTDh 3HAHUS B HOBOHM CUTYallMH; yYalluiics 0OHapyKHBaeT
BEPHOE OHUMaHUe (PU3NIECKON CYITHOCTH paCCMaTPUBACMBIX SIBICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUIl, JaET TOUHOE ONPEAEIEHUE U HCTOJIKOBAaHUE
OCHOBHBIX ITOHSTHUH, 3aKOHOB, TEOPHIA, a TAKKe IPaBUIIbHOE ONpeAeIeHue Gpru3ndeckux
BCJIMYHMH, UX CAUHUI 1 CI1oco0oB HU3MCPCHUS.

paboTa BBITIOJIHEHA TIOJHOCTRIO WK He MeHee ueM Ha 80 % ot o0bema 3aaHusl, HO B
HEl UMEIOTCS HeJIOUEThl U HECYIIECTBEHHBIC ONIMOKHN; OTBET HA KAYECTBEHHBIC U
TEOPETUICCKUE BOIIPOCHI YAOBJICTBOPACT BhIICIICPEUNCIICHHBIM Tpe6OBaHI/I$IM, HO
COJICP)KUT HETOYHOCTH B M3JIOKEHUU (PaKTOB, OTIPEICIICHH, TIOHITUH, 00BICHEHIH
B3aMMOCBSI3eH, BBIBO/IAX M PEIICHUH 3a/1a4; YYAIUICS UCIIBITHIBACT TPYAHOCTH B
MPUMEHEHUH 3HAHUI B HOBOW CHUTYyaIlUH, HE B IOCTATOYHON Mepe UCIOJIb3YET CBSI3H C
paHee U3y4YEeHHBIM MaTEpHAJIOM U ¢ MAaTEPHAIIOM, YCBOCHHBIM IIPU U3YUYECHUU IPYTUX
MPEIMETOB.

paboTa BBITIOJTHEHa B OCHOBHOM BEPHO (00hEM BBIITOIIHEHHON YaCTH COCTABIISIET HE
MeHee 2/3 oT 0bmiero o6beMa), HO JOIYIIEHBI CYIECTBEHHbIE HETOYHOCTH; YUaIIuHCs
00HapyXKHBAET MOHUMAaHNE yUeOHOT0 MaTepraia Mpy HEAOCTATOUHOM TTOTHOTE
YCBOCHHS MOHATHUH M 3aKOHOMEPHOCTEH; yMeeT IPUMEHSTh MONyYeHHbIC 3HAHUS TIPU
PEIIeHUH MPOCTHIX 33124 C UCIOIB30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSIETCS TIPH
pelIeHuH Ka4eCTBEHHBIX 3a/1a4 U CIIOKHBIX KOJIMYECTBEHHBIX 33/1a4, TPeOyIommx
npeoOpazoBaHus HOPMYIL

paboTa B OCHOBHOM HE BBITIOJIHEHA (00BbEM BBIMOJTHEHHOH YacTu MeHee 2/3 oT o0mero
o0beMa 3a1aHusl); YUalUics TIOKa3bIBAE€T HE3HAHUE OCHOBHBIX ITOHATHUH, HETIOHUMaHHE
M3YYEHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBSI3€il, HE YMEeT peliaTh KOJINYeCTBEHHbIE U
KayeCcTBEHHBIE 3aJIa4H.
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JlaGoparopHast pabota

naboparopHasi paboTa BBHIIIOJIHEHA B TTOJHOM 00BEME C COONFOIEHUEM HEOOX0TUMON
[OCJICI0BATEILHOCTH IIPOBEACHHUS OIBITOB M M3MEPEHUH; yYaIHICSI CAMOCTOSTEIbHO U
paloOHAILHO CMOHTHPOBAJ HEOOX0IMMOE 000y I0BaHKE, BCE OIBITHI TPOBE B
YCJIOBUSIX U PEXKUMAX, 00CCIICUHBAIOIINX [TOJTyICHUE MPABWIBHBIX PE3YJIbTATOB H
BBIBOJIOB; COOJTIOIANT TpeOOBaHUS O€30MaCHOCTH TPyIa; B OTUYETE MPABUILHO H
aKKypaTHO BBIMIOJHUII BCE 3aIIMCH, TaOJIHMIIbI, PUCYHKH, YePTEIKH, rPa(UKK, BEIUNCIICHHUS;
MPABWJILHO BBIMOJIHUJ aHAIHU3 MOTPEITHOCTEH; IPABUIBHO OMPEISIHII IISITh OIbITA;
BEITIOTHHI pa0OTy B MOJHOM 00BEME C COOFOIEHUEM HEOOXO0TUMON
MOCIEI0BATEILHOCTH TIPOBEICHHUS OMBITOB U H3MEPEHUI; CAMOCTOSATENLHO U
palMoHAIBHO BHIOpAN U TIOJrOTOBUII JIJIsl OIIbITA HEOOX0IUMOE 000pYI0BaHKE, BCE
OTIBITHI TIPOBEJI B YCIOBHSAX M PEXKUMaX, 00ECIICUNBAIOIINX OTYUYCHHE PE3YIbTATOB U
BBIBOJIOB ¢ HAHOOJIbIIEH TOYHOCTHIO; HAYYHO IPAMOTHO, JIOTMYHO OTHMCANT HAOJIOICHHS
1 c(OpMYJIUPOBAIT BBIBOBI U3 OIBITA. B Ipe/icTaBIcHHOM OTYETE IIPABUIBHO U
aKKypaTHO BBITIOJHUII BCE 3aMMCH, TaOJMIIBI, PUCYHKHU, TPadUKH, BBIYUCICHUS U ClIETal
BBIBO/IBI; MTPOSIBIISICT OPraHU3aIlMOHHO-TPYAOBbIC YMEHUS (IOAIEPKUBAET YUCTOTY
pabouero MecTa 1 HOPSI0K Ha CTOJIC, SKOHOMHO MCIIOJIb3YET PACXOIHbBIC MATECPUAJIbl).
IKCIEPUMEHT OCYIIECTBIISAET 10 TUIAHY C YYETOM TEXHHKHU O0€30MacHOCTH U MPABUII
paboThl C MaTepuaIaMH U 000PYIOBAHHUEM.

5

BEITIOJTHEHHUE JIA0OPATOPHOI paboTHl YIOBIETBOPSIET OCHOBHBIM TPEOOBAHHSIM K OTBETY
Ha OTICHKY "5", HO yJamuics JOIMyCTHII HeIOUEThI FIIK HErpyOble OMNOKY, HE
MOBJIMSBIIINE HA PE3YJIbTAThI BBITIOJIHECHUS PA0OTHI; OIBIT IPOBOJIMII B YCIOBUSIX, HE
o0ecrneunBaronux J0CTAaTOYHON TOYHOCTH U3MEPEHUN; WK OBUIO IOMYIICHO JIBa-TPU
HEeJ0UeTa; WA He 00JIee OHOW HerpyOoi OIMMOKH M OJHOTO HEeI0YeTa, WIIH
SKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO; WM B ONMCAHUM HAOJIOJICHUM U3 OTbITa
JTOITYCTHJI HETOYHOCTH, BBIBOJIBI ClIEJIaJl HETIOJIHBIE,

pe3yIbTaT BBITIOTHEHHOH YacTu J1a00paTOpHON pabOThI TAKOB, YTO MO3BOJISET IMONIYIUTh
MIPaBUJIHHBIA BEIBO, HO B XOJI¢ MPOBEACHIS OIBITA M H3MEPEHUH OBLTH JOITYIIICHBI
OIMMOKHY; MPAaBUIILHO OIMPEACIIIII IIEeIh OBITa; PAaOOTY BHITIOIHSCT MPABIIIHLHO HE MEHEE
YeM HAIOJIOBHHY, OJJHAKO 00BhEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJYYUTh
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

MPaBWIIBHBIC PE3YIbTATHI U BBIBOBI TI0 OCHOBHBIM, PUHIIMITAATHHO BAXKHBIM 33/1a4aM
paboTHI; I TTOA00p 000PYIOBaHUS, O0BEKTOB, MATEPHAJIOB, a Tak)Ke PabOTHI ITO
Hayaly ONbITa IPOBEJ C TOMOIIBIO YUUTENS; WM B XOJI€ MPOBEACHUS OTBITa U
M3MepeHHid OBLUTH JTOMYIEHBI OIIMOKH B OMTUCAHUH HAOJIOACHHA, (OPMYIMPOBAHUN
BEIBOJIOB; OIIBIT TIPOBOJIMIICS B HEPAIMOHAIBHBIX YCIOBHX, YTO MIPHUBEIIO K ITOIYIECHUIO
PE3YIBTATOB ¢ OOJBITICH MOTPENTHOCTHIO; WK B OTYETE OBLUIN JOIYIICHBI B 00MIIEH
CJIO’)KHOCTH He OoJiee ABYX OIMIMOOK (B 3alMCAX €ANHUL], U3MEPEHHUSX, B BBIYHCICHUSIX,
rpadukax, TabmuIax, cxemax, 1 T.J.) He MPUHIUITHAILHOTO [T JAHHON pa0OThI
XapakTepa, HO TIOBIUSBIINX Ha Pe3yJIbTAaT BHIIOIHEHHUS; JOITyCKaeT rpyOyio omuoKy B
XO0JIe DKCTIepuMeHTa (B 00BsICHEHHH, B 0(OPMIICHUN paboThl, B COOIIOACHUH MPaBUII
TEXHUKHU 0€30MacHOCTH NpHu paboTe ¢ MaTepragaMu 1 000pyI0BaHUEM), KOTOpast
WCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIISL.

pe3yJIbTaThl BBITOJHEHHUS J1JA0OOPATOPHOM pabOThl HE MO3BOJIAIOT CAEIATh IPABUIIbHBIH
BbIBOJ, UBMCPCHUSA, BEIYUCIICHHA, Ha6HIOI[CHI/I}I IMPOU3BOJUINCH HECIIPABUIIBHO,; HE
OTIPEACITUII CAMOCTOSTEIBHO IISJTh OIBITA; BBIMOJIHUI paOb0OTy HE MOJHOCTHIO, HE
MOJITOTOBHII HY)KHOE 000pYZI0BaHHE 1 00BHEM BBIMOJHEHHON YacTH PaboThI HE
IMMO3BOJIACT CACIAaTh MMPAaBUJIbHBIX BEIBOAOB; WUJIN OIBIThI, ©3BMCPECHUA, BBIYUCIICHHA,
HAOIIOJICHHS TPOU3BOIIIUCH HEITPABUIILHO; UK B X0JI¢ paOOTHI U B OTYETE
00HAPYKUITUCHh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYCHHbBIC B TPEOOBAHUSX K OIICHKE
"3"; momyckaet nBe (1 6oee) rpyObie OMMUOKH B X0JI¢ SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHUH pabOThI, B COOJIIOICHUH MTPABWII TEXHUKU 0€30MaCHOCTH MpH padoTe ¢
BEIIECTBAMU U 000PYI0OBAHUEM, KOTOPHIC HE MOXET UCIIPABUTH JIAXKE 10 TPEOOBAHUIO
YUUTEIS.

ITpumeyanus.

Bo Bcex cityuasix oLieHKa CHIKACTCS, €CIM YUYCHHK He coOmonan TpeOoBaHNi TEXHUKU
0€301acHOCTH IIPY IIPOBEJCHNH SKCIIEpUMeHTa. B Tex ciydasx, koraa yyamuiics
MOKa3aJl OpUTHHAIIBHBIN MOX0M K BHIITOJTHEHUIO pabOTHI, HO B OTYETE COAEPIKATCS
HEIOCTaTKH, OLICHKA 3a BHINOJHEHUE paboThl, IO YCMOTPEHHIO YUUTENsl, MOKET OBITh
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI'0
MepONpPUSTHA)

Kpurepuu onenuBanus

IIIkanbl oeHUBAHUA

100-0anpHas
CHCTEMA

IIsTnéananLHasn
cucTeMa

MOBBIIICHA MO CPABHCHUIO C YKa3aHHBIMU HOPpMAaMHU.

TectupoBanue

3HaHUs1, TOHUMaHHUsL, TTyOWHBI YCBOSHUS 00YYarOIIUMCS BCETO 00bEMa IPOTPaMMHOTO
MaTepuana. Y MEHHS BBIIEISTH TTIABHBIE MOJIOJKEHUS B M3YUYEeHHOM MaTepHaie, Ha
OCHOBaHWY (PAKTOB M MPUMEPOB 0000IIATh, IEJIaTh BBIBOBI, YCTAHABIUBATH
MEXIPEIMETHEIE ¥ BHYTPUIIPEIMETHBIE CBSI3U, TBOPUYECKU IIPUMEHSIET TIOTyUYEeHHEIE
3HaHUS B HE3HAKOMOH cutyanuu. OTCyTCTBHE OIMUOOK U HEJOUYETOB MIPH
BOCITPOM3BEACHIH H3yUYCHHOTO MaTepHaa, Py YCTHBIX OTBETaX YCTPAHCHHE
OTAETBHBIX HETOUHOCTEH C MMOMOIIBIO TOTOJHUTEIBHBIX BOIPOCOB YUUTES,
cOOJIF0ICHUE KYJIBTYphI YCTHOM peyH.

5 85% -
100%

3HaHKE BCETO U3YUYEHHOTO IPOrpaMMHOT0 MaTepHana. Y MEHUH BBIIETIATH IJIaBHbIE
MOJIO’KEHUS B M3YYEHHOM MaTepHaje, Ha OCHOBaHHWHU (DaKTOB U IMIPHMEPOB 00001IaTh,
JIeNaTh BBIBOJBI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3U, IPUMEHSITH [TOJTyYEeHHBIE
3HaHMA Ha npakTuke. HesnauntensHble (HerpyOblie) OMMOKH U HEAOYETHI IPU
BOCTIPOM3BEACHNN N3yUYEeHHOT'O MaTepHraa, CoOII0JeHIe OCHOBHBIX MPABUII KYJIBTYPbI
YCTHOM peuu.

4 65% -
84%

3HaHNE ¥ YCBOGHHE MaTepHaia Ha ypOBHE MUHUMAJILHBIX TPEOOBaHUH IPOrpaMMBl,
3aTpyIHEHHE IPH CAMOCTOSTEIbHOM BOCIIPOU3BEICHNH, HEOOXOJUMOCTh
HE3HAYUTEIbHOM OMOIIY IIpenogaBarTens. Y MeHue paboTaTb Ha ypOBHE
BOCTIPOM3BEICHNS, 3aTPyAHEHUS U OTBETaX Ha BUJIOM3MEHEHHBIE BONpockl. Hammune
rpy0oii OIIMOKH, HECKONBKUX HErpyOBIX MPH BOCHIPOU3BEICHUN H3YYEHHOTO MaTepuana,
HE3HAYUTEIhbHOE HECOOIIOCHNE OCHOBHBIX MPAaBMJI KYJIBTYPhl YCTHOH pevn.

3 41% -
64%

3HaHHe U YCBOCHHE MaTepHaia Ha ypPOBHE HHKE MUHHMAIbHBIX TPeOOBaHHUN
MPOrpaMMBI, OTACILHBIC IPEJCTABICHUS 00 H3YYeHHOM Marepuaine. OTCyTCcTBUE
yMeHul paboTaTh Ha YPOBHE BOCITPOU3BEICHHSI, 3aTPyIHCHHUS TIPH OTBETaX Ha
CTaHJapTHEIE BOMPOCHL. Hanmune HeCKOIBKUX TPyObIX OMMOOK, OOIBIIOTO YHCIIa
HerpyOBIX IpH BOCIIPOM3BEICHNH N3YYCHHOTO MaTepHasa, 3HaYUTeIbHOe
HECOOJII0JICHUE OCHOBHBIX MIPABHJI KYJBTYPHl YCTHOM PEUH.

2 40% n
MeHee
40%

Pemtenne 3agau
(3amanmii)

06yqa}0mnﬁ0ﬁ JACMOHCTPUPYET I'PaMOTHOC PCIICHUC BCCX 3a4a4, UCIIOJIb30BAHUC
IMMPAaBUJIBHBIX MCTOJOB PCINCHUSA TP HE3HAYNUTCIBHBIX BRIYUCIUTCIIBHBIX IMOIPEIMHOCTAX
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HanmeHoBaHue
OII€HOYHOTI' 0 IIkaabl OLeHUBAHUSA
(ngiggll:;o_ Kpurepuu onenuBanus
O 100-6anapHasn IaTHbaIbLHAS
cucrema cucremMa
MepONPUATHS)

(apudmeTHUECKUX OMNOKAX);
[IponeMoHCTpHUPOBaHO NCTIOIB30BAHKE MTPABHIBHBIX METOIOB TP PEIICHUH 337249 IpU 4
HaJUYHUH CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;
OO0yJarmuics UCIONIb3yeT BEPHBIC METOIBI PEIICHMUSI, HO TIPABIIILHEIE OTBETHI B 3
OOJILIIMHCTBE cliyyaeB (B TOM YHCIe U3-3a apUPMETHUECKIX OMIMO0K) OTCYTCTBYIOT;
OO0yyaroImuMCcs UCIIOIb30BaHbl HEBEPHBIE METO/IbI PEIICHUS, OTCYTCTBYIOT BEpHbBIE 2
OTBETEHI.

[MpesenTanus [Ipe3eHTanusi BBINONHEHA MOJHOCTHIO. HeT OMMOOK B JIOTMYECKUX PACCYKICHHSX. 5
Bo3MoXHO Hanuuyne OJHOW HETOYHOCTH WJIM ONMCKH, HE SIBJSIFOIIUECS CICACTBUEM
HE3HAHUS WM HENMOHMMaHUs ydeOHoro marepuana. OOydYaromuiics MMOKa3aj IOJIHBIH
00beM 3HaHWW, YMEHUI, HABBIKOB B OCBOCHHHU NPOMIEHHBIX TEM U MPUMEHEHUE UX Ha
MPAKTHKE.
[IpeseHTanusi BBHIMOJNHEHA TOJHOCTHIO, HO T€Ma pPacKpbITa HeAOoCTaToyHO. JlomymieHa 4
o/iHa omMOKa WM JBa-TPH HEA0YeTa.
[Ipe3eHTanust BEHIMONHEHA AOCTATOYHO NOJHO. JlomymieHs! Goiee OJHOM OMIMOKK WIiIH 3
0oJiee ABYX-TPEeX HEJIOUETOB.
[Tpe3eHTanus BBHIIOIHEHA HE TIOJIHOCTBIO. JlonyIeHbl rpyOble OIHOKH. 2

3al[aHI/I$1 10 TEME NPAKTUYCCKOT'O 3aHATUA HE BBIIIOJIHCHEI.

5.3. [IpoMexyTOoUHas aTTeCTalUs:

®DopMa NPOMeKYTOUHOM
aTTecTalMH

TunoBble KOHTPOJIbHBbIE 3aJaHUS U HHbIE MATEPHAJIBI
JJIsl IPOBe/IeHNs MPOMEKYTOYHOM aTTeCTAlNN:

3auer
B  IHCHLMEHHOI
omeram

1. TpaguIMOHHBIE ¥ HETPATUIIMOHHBIC UICTOYHUKH PHEPrUU. 2. 3amachl U JUHAMHKA [TOTPEOICHIS SHEPTOPECYPCOB,
¢dopme mo | monuTHKa Poccuu B 0011aCcTH HETPATUITMOHHBIX U BO30OHOBIISIEMBIX UCTOYHUKOB dHeprud. 3. OCHOBHBIE OOBEKTHI
HETPaJIUIIMOHHOM 3HepreTuku Poccun. 4. MHTEHCUBHOCTH COTHEYHOTO M3NTydeHHs. 5. DOTOANEKTpHUIECKHIE CBOHCTBA PN
nepexona. 6. BonpT-aMmnepHast XxapakTepHCTHKA COTHEUHOTO 3eMeHTa. 7. KOHCTpyKIuM 1 MaTepHaibl COTHEYHBIX
anemeHToB. 8. Kitaccudukaius 1 OCHOBHBIC JIeMEHTHI TenrocucteM. 9. Konnentpupyronme renuonpueMauku.  10.
[Tmockue comuednsle KowtekTopel. 11. Comaednsie abcopOeprl. 12, DHepreTnyecknuil OalaHC TEMIOBOTO
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akkymymsitopa. 13, Kimacendukarmus akkyMmynsaTopoB temia. 14, CHCTeMBl akKyMyJIUPOBaHUS TEIIOBOM dHEpruu. 15.
TemnoBoe akKyMyIupOBaHHUE IS COTHEYHOTO 000TpeBa M oxJaxaeHus nomemenuil. 16. [Iponcxoxnenue BeTpa, BETPOBbIE
30HbI Poccun. 17. Knaccudukauus Berpoasurareneii mo npuHUumy padotsl. 18. Pabota moBepXHOCTH NpH ACHCTBUH Ha
Hee cuitbl BeTpa. 19. PabGorta BeTpoBoro koieca Kpsuibdatoro Berpoasurareis. 20. [Torsatue maeansHOTO BeTpsika. 21.
Knaccuueckas teopust uaeanbHoro Betpsika. 22. [Torepu BeTpsHbIX nBurateneil. 23. TeroBoil pesxuM 3eMHOU KOpbl.  24.
[TonzemHbIe TepMaIbHBIE BOJBI (THAPOTEPMBI). 25. 3amachl M pacpoCTpaHEHHE TEPMAIBbHBIX BOJ. 26. OCHOBBI TOCTPOEHUS
CXeM U BBIOOpa 000pYIOBaHMS T€0TEPMAIbHBIX CUCTEM TeIUI0-CHAOKeHUsA. 27. OTKpBIThIE CUCTEMBI T€OTEPMaLHOTO
TertocHaO)eHusA. 28. 3aKpBIThIE CHCTEMBI T€O0TEPMATBHOTO TeIUIOCHAOKeHHA. 29. beccnuBHas cucTeMa reoTepMaTbHOTO
teriocHaOxenus. 30. Cucrema reoTepMaibHOTO TEIIOCHA0XKEHUS C TeIUIOBbIME Hacocamu. 3 1. KoMmekcHas cuctema
reoTepMajbHOTO TerocHaOxenus. 32. bananc Bo30OHOBIsIeMol 3Heprun okeaHa. 33. OCHOBBI peoOpa30BaHus SHEPTUU
BoiH. 34. IIpeoOpa3oBaren SHEPTHUH BOJIH, OTCISKUBAIONTHE Mpoduias BOMHEL. 35, [IpeoOpa3oBaTenn SHEPTUN BOJH,
HCITOJIB3YIOIIHE SHEPTHIO KOJICOTIOIIETOCS BOASHOTO cToiI0a. 36. O0mme cBeneHnus 00 UCIIOh30BAaHUN YHEPTHH

npuauBoB  37. MOIIHOCTh NPUIUBHBIX T€YEHUH U MPUIMBHOTO MoAbeMa BoAbsl  38. Mcnonp3oBaHue SHEPTHH OKEAHCKUX
tedeHudt 39. OO0mas XxapakTepuUCTHKa YCTPONCTRB MIJIs UCIIOJIBE30BAHMS SHEPTHH OKeaHCKkuX TedeHuit 40. Pecypcsl TemmoBoit
sHepruum okeana. 41. Cxema OTOC, paboraromeii 1mo 3aMkHyTOMy Iukiry. 42. Cxema OTIC, paboTaromiei Mo OTKPEITOMY
nukny. 43. Mcnonb3oBaHue nepenajaa Temneparyp okeaH-arMmocdepa. 44. [Ipsmoe nmpeoOpa3oBaHKUEe TEIUIOBOM SHEPTHU B
anekTpuueckyto. 45. IlpoGiema B3anMOACHCTBUS SHEPIeTUKH U KOJIOTUH. 46. DKOJIOTHUECKUE MOCIECTBUS PA3BUTHS
COJIHEYHOU 3HepreTuku. 47. BausiHue BETpOIHEPreTUKH Ha NPUPOAHYIO cpeny. 48. Bo3MOXKHbBIE SKOJIOTMYECKHE
nposiBnernst ['eoTOC. 49. Dkonornyeckue MocieCTBYsI NCIOIb30BaHMs SHEPTHH okeaHa. 50. Dxomoruveckas
XapaKTePUCTHKA UCIOIb30BaHU OMO3HEPIeTHUECKUX YCTaHOBOK.

5.4. Kpurepuu, Kaibl OLEHUBAHUS TPOMEKYTOUHOM aTTecTaluu y4eOHOU JUCIUTUIMHBIL:

®DopMa IPOMeKYTOTHOM

IIkajabl oneHNBaHUS

aTTecTalun
Kputepun onennBanus
HanMeHoBaHuEe OLIEHOYHOT' O 100-6amabHas MsaTuéanibHas
cpeacrsa cucTreMa cucTeMa
3ader: OOyuatomuiicst 3Ha€T OCHOBHBIC OTIPECIICHHUS, ITOCIICIOBATEIICH B 3a4TECHO

B MUCBMEHHOH QopMme 1o Ouneram

H3JIOKCHUHN MaTcpuajia, ACMOHCTPUPYET 0a30BbIC 3HAHUS JUCIUIIIINHBI,
BIagccT HCO6XO,E[I/IMBIMI/I YMCHUSAMU U HABBIKAMU ITPU BBIIIOJTHEHUHN
MMPAKTHYCCKUX SaHaHHﬁ.

OOyuaromuiicst He 3HaeT OCHOBHBIX OIIPECIICHUH, HEIIOCIEeJ0BATENICH U HE 3a4TCHO
cOMBYMB B M3JIOKEHUH MaTepHaa, He 00JIalacT OnpeleIeHHON CHCTeMO
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DopmMa IPOMEKYTOYHOM
arTecTaluu

HauMeHoBaHME OLIEHOYHOI'O
cpeacTBa

Kpurepun onennBanus

IMIxanabl oeHUBAHUA

100-0as1pHAR IIaTnoasIbHAR
cucremMa cucTremMa

3HAHWH 110 AUCIUIUINHE, HE B TIOJTHOW Mepe BIaJeeT HeOOXOIMMBIMU
YMEHUSIMU U HaBbIKAMH NPHU BBINOJHEHUH MPAKTUYECKUX 3aJaHUM.
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5.5. Cucrtema OLEHMBaHUS PE3YNIbTATOB TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
aTTeCTallUH.

OneHka o JUCHUIUIMHE BBICTABIISCTCS 00ydaroUieMycs ¢ y4€TOM pe3yJIbTaTOB TeKyLIeH U
IIPOMEKYTOYHON aTTECTALUN.

®opMa KOHTPOJIsI 100-6a/s1bHAs cucTEMA IIaTubannbHas cucremMa
Texymmii KOHTPOJIb (11eCTOi
ceMecTp):
- yCTHBIH onpoc (pa3zaen 1) 2-5
- YCTHBIH onpoc (pa3zen 2) 2-5
- ycTHbIit onpoc (pasnen 3) 2-5
- ycTHBIN onpoc (pasaen 4) 2-5
- TecTupoBaHue (Temsl 1.2) 2-5
- recTupoBanue (TemsI 1.2) 2-5
- KOHTpOJIbHAs padoTa (Tembl 1.2) 2-5
- KOHTpOJIbHAs padoTta (Temsr 1.2) 2-5
- KOHTpOJIbHAs paboTa (TeMsr 1.2) 2-5
- KOHTpOJIbHAs padoTa (Tembl 1.2) 2-5
- KOHTpOJIbHas padoTa (Temsl 1.2) 2-5
- KOHTpOJIBHAs padoTa (Tembl 1.3) 2-5
- KOHTpOJIbHAs pabota (Temsl 1.3) 2-5
- KOHTpOJIbHas padoTa (Temsl 1.3) 2-5
- KOHTpOJIBHAs padoTa (Tembl 1.3) 2-5
- KOHTpOJIbHAs paboTa (Temsl 1.3) 2-5
- KOHTpOJIbHAs pabota (Tembl 2.1) 2-5
- KOHTpOJIbHAs padora (TeMsbr 2.1) 2-5
- KOHTpOJIbHAs paboTa (TeMbl 2.2) 2-5
- KOHTpOJIbHAs paboTa (Temsl 3.1) 2-5
- KOHTpOJIbHAs pabota (Temsl 3.1) 2-5
- KOHTpOJIbHAs pabota (Temsl 3.1) 2-5
- KOHTpOJIbHAs paboTa (TeMsbl 3.2) 2-5
- KOHTpOJIbHAs pabora (pasaen 4) 2-5
- mabopaTtopHas padota (TembI 1.2) 2-5
- 1aboparopHas pabota (Temsl 1.2) 2-5
- naboparopHas pabota (Temsl 1.2) 2-5
- mabopaTtopHas padota (TemsI 1.3) 2-5
- mabopaTopHas padota (TemsI 1.3) 2-5
- mabopaTtopHas padota (TemsI 1.3) 2-5
- 1aboparopHas paboTa (Temsl 3.2) 2-5
- naboparopHas pabota (Temsl 3.2) 2-5
- mabopaTtopHas pabota (TeMsI 3.2) 2-5
- mabopaTtopHas padota (TeMbI 3.2) 2-5
- 1aboparopHas paboTa (Temsl 3.2) 2-5
- pedepar (pazgen 1) 2-5
- pedepar (pa3aen 2) 2-5
- pedepat (pazmen 3) 2-5
- U3 (Tema 3.2) 2-5
IIpomexyTouHas arTecTanus 2-5
(MA3 (temsr 1.2, 1.3))
Hroro 3a cemectp (HeTpagunuoHHbIe 3a4TeHO / HEe 3a4TeHO
1 BO300HOBJIsIeMble HCTOYHHKH
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IHEPTUN)
IK3aMeH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mporpamMmbl IpegycCMaTpUBAaeT MCIOJB30BaHHE B Ipolecce 0O0ydeHUs
CJICIYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

— MPOEKTHas JesITeIbHOCTD;

— TPOBEICHUE MHTEPAKTUBHBIX JICKIHU;

— TPYNIOBBIX IUCKYCCHUH;

— TOHUCK ¥ 00paboTka MHPOPMAILINK C UCTIONB30BaHueM ceTu HTepHeT;

— JMCTaHIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH;

— TpPUMEHEHHE JIEKTPOHHOTO O0Y4CHUS;

— HPOCMOTP YUEOHBIX (PUIBMOB € UX MOCIEIYIOLIM aHAINU30M;

— WCTIOJIb30BaHUE HA JIGKIMOHHBIX 3aHATHUAX BHICOMATEPHUAIIOB M HATJISIIHBIX TIOCOOHIA;

— caMocCTosTeNNbHAas paboTa B CCTEME KOMIIBIOTEPHOI'O TECTUPOBAHUS.

7. INPAKTHUYECKASA IOAT'OTOBKA

[IpakTryeckast HOArOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI Pean3yeTcs MpHU MPOBEACHUN
MPAKTUYECKUX 3aHSTUM, MPAKTUKYMOB, Ja0OpATOPHBIX PabOT U MHBIX AHAJIOTHUYHBIX BHJIOB
y4eOHOM AEeSTEIbHOCTH, MPEIyCMAaTPUBAIOLINX YyYacTHE OOYYalOIIMXCS B BBHIIIOJIHECHUU
OTAEIBHBIX AJIEMEHTOB Pa0O0T, CBSI3aHHBIX C Oyayiiel npodeccuoHaIbHOM 1€ TeTbHOCTHIO.

8. OPTAHU3ALIUA OBPA3ZOBATEJIBHOI'O ITPOUHECCA JJIsA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbS

I[Ipu oOyyeHMM IUI] C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0pOBbSI W HMHBAJIUIOB
UCTIONB3YIOTCS TOAXO/bI, CIIOCOOCTBYIOIIME CO3AaHUIO0 Oe30apbepHOil 00pa30BaTENbHOM Cpembl:
TexXHOJOTUHN auddepeHnnanu 1 UHIUBUIYaTbHOTO O0ydYeHUs, PUMEHEHHUE COOTBETCTBYIOIINX
METOAMK 10 paboTe C WHBAJIMIAMH, HUCIOJIb30BAHUE CPEACTB JUCTAHLIMOHHOTO OOILICHMS,
IIPOBEJCHUE JOMOJHUTEIbHBIX WHJIMBUIYAJIbHBIX KOHCYJBTAlMil MO M3yYaeMbIM TEOPETUUYECKUM
BONPOCAM M NPAKTUYECKUM 3aHATHUSAM, OKa3aHUE MOMOIIM IPH MOJArOTOBKE K MPOMEXYTOUYHOH
aTTEeCTallUU.

IIpu HeoOxonumocTu paboyas mporpamMma AUCLHUIUIMHBI MOXET OBITh aJlaiTMpOBaHA IS
oOecrnieueHHs 00pa30BaTEIBLHOIO MPOIIECcca JIUIAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3710POBbsI, B
TOM 4MCJIe Ul JUCTAaHIIMOHHOTO O0YUYeHHUs.

Y4eOHBIE W KOHTPOJBHO-U3MEPUTENbHBIE MaTepualbl NPEACTaBIAIOTCS B (opMmax,
JOCTYIIHBIX JUISl U3Y4EHUS CTyIE€HTaMU ¢ 0COOBIMU 00pa3oBaTEeIbHBIMU MOTPEOHOCTSIMHU C YYETOM
HO30JIOTUYECKUX TPy UHBAJIUIOB!

Jlis TMOArOTOBKM K OTBETY HA NPAKTUUYECKOM 3aHATHM, CTYJIEHTaM C OrPaHUYE€HHBIMHU
BO3MOXKHOCTSIMHU 3[I0POBBSI CpPEJIHEE BPEMS YBEJIMYUBACTCS MO0 CPABHEHHUIO CO CPEAHHM BPEMEHEM
HOJTrOTOBKH OOBIYHOT'O CTY/IEHTA.

JUig CTYZEHTOB € WHBAJUJHOCTBIO WM C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10pPOBbS
dopma mpoBeAEHUS TEKylled M TNPOMEXYTOYHOH aTTecTallii YCTAHABIMBAETCS C YYETOM
MHAMBUIYAIbHBIX ICUXO(PU3NUYECKUX 0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpomexxyTouHas arrecTanusi M0 AMCLUUIIMHE MOXET MPOBOAMUTHCS B HECKOJIBKO 3TaIloOB B
dopme pyOexKHOro KOHTPOJISA IO 3aBEPIICHUIO W3YYEHHUS OTIENbHBIX TeM IUCHMIUIMHBL [lpm
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HEOOXOJIUMOCTU CTYACHTY MPEAOCTABISIETCS AOMOIHUTEIBHOE BpeMs ISl MOATOTOBKH OTBETA Ha
3a4eTe WU SK3aMEHE.

Jns ocyliecTBieHus MPOLEAYP TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTH W MHPOMEXKYTOUYHOU
aTTecTalid OOyYaloluXcs CO3AAl0TCs, NpU HEOoOXOOUMOCTH, (OHIBI OIEHOYHBIX CPENCTB,
aJalITUPOBAHHBIE JUIS JIML C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 340POBbS U MO3BOJISAIOLINE OLIEHUTD
JIOCTHKEHHE MMM 3alUIaHMPOBAHHBIX B OCHOBHOI 00pa3oBaTeNbHOM MporpamMme pe3yJbTaToB
0o0y4eHUs W YPOBEHb COPMHUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTeIbHON

mporpaMmme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

XapakTepucTuka

MaTCpruaIbHO-TEXHUYECKOI'O

obecneyeHus JUCHUITIIMHBI

cocranisercs B cootBeTcTBUU ¢ Tpedoanusmu ®I'OC BO.

MaTepI/IaJIBHO-TGXHI/I‘IeCKOe obecnecucHue JUCHOUIINIMHBL ITPU O6y‘-I€HI/II/I C UCIIOJIB30BaHHECM

TPpaAUIUOHHBIX TEXHOJIOTHI O6y‘lCHI/I$I.

HaumeHoBaHMe y4eOHBIX Ay TUTOPHI,
J1a0opaTopuii, MaCTEPCKUX, OMOJINOTEK,
CIOPT32JI0B, NIOMeleH’ii 115 XpaHeH!sI ’
Npo¢HIaAKTHYECKOT0 00CTyKHBAHUS Y1eOHOI0
000pyA0BaHUS M T.II

OcHaleHHOCTh Y4e0OHBIX ayAUTOPHU, 1a0opaTopui,
MacTepCKUX, 0u0JMO0TeK, CHOPTUBHBIX 32JI0B,
TNOMelleHN i 11 XpaHeHUs U NPOQUIAKTHYECKOT 0
00cTy:KMBAHUS Y1eOHOT0 000py10BAHUS U T.1H.

115419, r. MockBa, ya. Jlouckas, a. 39, ctp. 4

AyJAUTOpUU U1 TIPOBECACHUA 3aHATHI
JICKIIMOHHOT'O THIIA

KOMITJIEKT yueOHol Mebenn,

TEXHUYECKHE CPEACTBA 00YUCHUsI, CITyKaIUe IS
MIpeaCTaBIeHUsS yueOHOM nH(pOpMAITH OOIBIION
ayJIUTOPHH:

— HOYTOYK;

— TIPOEKTOD,

— JKpaH

ayIUTOPUHU JUIsl IPOBELCHUS 3aHATUN
CEMUHAPCKOI'0 TUIIA, IPYIIIOBBIX U
WHIUBUIY AJIBHBIX KOHCYJIBTALUN, TEKYILIETO
KOHTPOJISL ¥ IPOMEXKYTOYHON aTTECTALMHU, 1O

KOMIUIEKT yueOHo! Mebenn,

TEXHHUUYECKHE CPEACTBA 00YUEHUsI, CIIy>Kallue Is
MIPECTaBICHUS yueOHOM nH(OpMAITH OOIBIION
ayJIUTOPHH:

NPaKTUYECKOHN MOJr0TOBKE, IPYIIOBBIX U — HOYTOYK;
WHANBUAYaJIbHBIX KOHCYIII)TEIHI/II\/II — IIPOCKTOp,
— 9KpaH

HOMe]]IeHI/lfl JIdA CaMOCTOATEILHOM paﬁon)l
00y4aoImmnXxcs

OcHaIEeHHOCTh MOMEILeHNH JIJIsl CAMOCTOSITEILHOM
PadoThI 00yyaOIMXCS

AyIuTOpUs ISl CAMOCTOSITEbHOM paboThI
CTyJIeHTa, a. 6315

— KOMIIBOTCpHAasA TCXHHUKA,
MNOJAKIOYCHHUE K CCTHU «I/IHTepHCT»

119071, r. MockBa, yia. M. Kaaysxkckas, a. 1, cTp. 3

YuraneHEIN 3271 OMOIHNOTEKH

— KOMIIBIOTCpHAA TCXHHUKA,
NMOJKIIFOYCHHUEC K CCTHU ((I/IHTCpHeT»

MarepuanbHO-TEXHUYECKOE OOECTICUCHHUE YUYeOHOU OUCYUNIUHBL/YHEOH020 MO0V TIPH
00y4eHUH C HCIOJIB30BAaHUEM OJIJIGKTPOHHOTO OOYYEeHHS W JTUCTAHIIMOHHBIX 00pa30oBaTENbHBIX

TEXHOJIOTHUH.

Heo6xogumoe o6opyroBaHue ITapameTpnl

TexHu4yeckne TpedoBaHuUs

[lepconanbHbIi KOMIBIOTEP/
HOYTOYK/TIJIAHIIIET,
KamMepa,

Be6-0pay3zep

Chrome 72, Opera 59, Firefox 66, Edge 79,
Sunekc.bpaysep 19.3

MHUKPO(QOH,
JIMHAMUKH,

OmneparioHHas cucTeMa

Windows 7, macOS 10.12 «Sierra», Linux

(Moyst)

Bepcnﬂ mporpaMMHOTO ob0ecrieueHrs He HIKE:

Bepcust nporpaMMHOro obecriedeHus: He HUxKe:
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JIocTyn B ceTb IHTEpHeT

Beb-kamepa 640x480, 15 xagpos/c
Mukpodon 0601

Junamuku (KOJOHKHU WK | JIIOObIE

HAYIITHUKH)

Cetb (MHTEPHET)

ITocTostHHAsE cKOopocTh HE MeHee 192 xbut/c

TexHoyornueckoe obOecneueHue pcain3aniun HpOFpaMMI)I/MOI[ynH OCYHECTBIACTCA C
HCIIOJIB30BaHHUECM 9JICMCHTOB BHGKTpOHHOﬁ

YHUBEPCUTETA.

WH(POPMAIIMOHHO-00pa30BaTEILHON  Cpebl
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10. YYEBHO-METOJIUYECKOE U HH®OOPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCITATLIAHBI

Bux m3nanust A;]pec caiita 9bC KoauuecTBO
Ne T'on HMJIM 3JIEKTPOHHOI'0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaHUA (y4eOHuK, YII, HN3nateabcTBO -
mn MII u ) N3aaHus (3anonnaemca 0na u30anuil 6 oudImoTeKe
AP- 91EKMPOHHOM 8Ude) Yuusepcurera
9.1 OcHoBHas AUTEPATYpa, B TOM YHCIIE DIICKTPOHHBIC H3IaHUS
1 Kmaxun ., | Herpammonsse " M: PT'Y um. A.H.
BO300HOBJIsIEMbIE UCTOYHMKH | YueOHoe mocobue 2017 -
Mapnap H.M. Kocsiruna
SHEPHUU
2 Paguenko P. B.,
Moxkpymus A. C., . . https://urait.ru/viewer/obschaya-
Tromemna B. B. ; mox Obuwas suepreTuka: BOIOPOA B Y4ebHOE mocobue M: 000 . 2023 energetika-vodorod-v-energetike- -
SHEPreTHKe «MznarensctBo FOpaiit»
Hay4. penl. 492147
Illexnenna C.E.
3 Y4ebHoe mocobue
Paukos M.1O. Ou3nyecKrue OCHOBBI U3MEPEHHA Ao M: 000 . 2023 https://u_r alt'rU/V.Iewer/flzmheSk'e_ -
akagemudeckoro | «M3marenbctBo FOpaiim» osnovy-izmereniy-513713
OaxayaBpuaTa
4
Anexcees I'. B., https://urait.ru/book/mehanika-
bonpapesa M. B., M: OO0 ! .. .
MexaHuKa XKHJKOCTH U ra3a YuebHoe nocodue . 2023 zhidkosti-i-gaza-virtualnyy- -
bpunenko U. 1., «M3patenscTBO FOpaiT laboratornvv-praktikum-516992
[Mamkun A. W. WP
> Kvatos B.A RT— . Z;I:SII:H:; HM M: 000 2023 https://urait.ru/viewer/gidravlika- )
A o P P CH}(I) A «M3narenscTBO FOpaiT» 511258
6 T eILI0TeX HIKA H SHEPTOCHIOBOG VaeGHIK IS https://urait.ru/viewer/teplotehnika-i-
. P A M: OO0 energosilovoe-oborudovanie-
Beictpunxuii I'.®. 000pynoBaHNE MPOMBIIICHHBIX aKaJeMUYECKOT0 . 2023 A -
HpeATpusTHil Gaxanasprara «MznarensctBo FOpaiit» promyshlennyh-predpriyatiy-
P 512922#page/1
7 https://urait.ru/viewer/chislennye-
Konsnosa 9.M., qHCHeHHL£€ METOJIBI PEIICHHS VYueOHuk st M: 000 metody-resheniya-uravneniy-
Cxkmuko A.C., KeHca | ypaBHEHHI MaTeMaTHIECKOM aKaJIeMIIECKOTO . 2023 - S -
«U3narensctBo FOpaiit» matematicheskoy-fiziki-i-himii-
A.B. (U3NKA U XUMHAN OakanmaBpuaTa
515187
8 Ilapnap H.M., YuebHoe mocodue | M.: PI'BOY BO «PT'Y 2022 4 mr.

Herpaauunonssle u
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Kmaxun JIL.U. BO300HOBIISIEMBIC HCTOUHUKH uM. A.H. Koceiruna»
sHeprun. COOpHUK 33134 U
MIPUMEPOB (TECTOB)
9.2 JlomomHATENbHAS IUTEPATYPA, B TOM YUCIIE IIEKTPOHHBIC U3aHHS
1 M: 000 https://urait.ru/viewer/fizika-
Jlotos K. B. ®du3nKa CIUIONIHBIX Cpell VYuebHoe nocodue snarenserso Opaiim 2023 sploshnyh-sred-494788#page/1
2 VueOHUK U
Emries B.T., | CenbCcKOXO03sICTBEHHAS TPaKTHKYM IJIST M: 000 2023 https://urait.ru/viewer/selskohozyayst
Mumyctus E.H. MHUKPOOHOIOTHS akagemudeckoro | «Mszmarenpctso FOpaiit» vennaya-mikrobiologiya-513921
OaxayaBpuaTa
3 YueOHUK u
Emues B. T., MPaKTHKYM IS M: 000 https://urait.ru/viewer/mikrobiologiya
Mumyctun E. H. MumpoGronorn akagemuyeckoro | «MsmarensctBo FOpaiit» 2023 -510779
OakasaBpuaTa
4 DNeKTPOIHEPTreTHIECKHE VuebHoe nocobue . https://urait.ru/viewer/elektroenergeti
M: 000 A S
Kimmmosa I'.H. CHCTEMBI B CETH. JUTS IPUKIIJAHOTO «Wsnarenserso Opaiis 2023 cheskie-sistemy-i-seti-
DHeprocbepekenne OakanaBpuaTa A p energosberezhenie-490263
5 Asuenko O. B., DuU3UKO-XUMHYECKOE https://urait.ru/viewer/fiziko-
M: 000 e : .
Uynnuenxo K. B., MO/JIETMPOBAHUE MUHEPAIBHBIX Mownorpadus satennerso IOpaiin 2023 himicheskoe-modelirovanie-
Aunexcanmpos U. A. CHCTEM A p mineralnyh-sistem-517049
6 . y . . .
Kssmos K.I'., T'yces IazocHab)eHue: YCTPOUCTBO M: 000 https.//uralt.rl_JIV|ewer/gaz_osnabzhen|
9KCILTyaTaIs Ta30BOTO VueOHuK . 2023 e-ustroystvo-i-ekspluataciya-
B.E. . «M3marenscTBO FOpaiiT
X03sHCTBA gazovogo-hozyaystva-516338
! Kapakessn B.1 O4uCTHBIE COOPYIKEHUS I ZII(I"?I/?II: H;I( HJI}I M: 000 2023 https://urait.ru/book/ochistnye-
p o py p CH}(I) A «HznarenscTBo IOpaiit» sooruzheniya-v-2-ch-chast-1-512858
9.3 Meroauueckre MaTepuabl (yKa3aHus, PEKOMEH/IAIIUH [T0 OCBOCHHIO TUCIUILIHHBI aBTOpoB PI'Y um. A. H. Koceiruna)
1 Kmakua JLU., | Pacuer pexyrepaTHBHBIX Meroauyeckue M.:MIYJIT 2016 http://znanium.com/bookread2.php?b
[Mapnap H.M. TEII000OMEHHUKOB YKa3aHUs B 00k=792181
2 CucreMbl OTOTIIEHHUS, MeToanuecKie
Mapkosa K.A. BEHTWIALUH U A M.MI'VAT 2015
yKa3aHUs
KOHAWIIMOHWUPOBAHUS.
3 Kmakun JL.U., | Pacuer u BBIOOp Kasopudepos Metoauueckue M.MI'TY um. 2015




Ilapnap H.M.

YKa3aHusAg
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A .H.Koceirnaa

Kwmakun JI.W.

Herpanuuuonssie u
BO300HOBJISIEMBIE HCTOYHHKHA
SHEepPruu

YuebHoe mocodue

M..MI'TY um.
A .H.Koceirnna

2011

10
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11. NHOOPMAINMOHHOE OBECIIEYEHHUE YYEBHOI'O TIPOLECCA
11.1. Pecypcel anektponHoi 6MbanoTeku, HHGOPMAITMOHHO-CIIPABOYHbIE
CUCTEMBI U Tpo(hecCHuOHATbHBIE 0a3bl TAHHBIX:
Cpok
Ne Ile Homep u Hapraep mo ) JIeHCTB
puo aara IIpexmer norosopa CcblIKa Ha 3J1eKTPOHHBIN pecype Hs
111 J0TOBOPY
a JI0roBOpa JIOTOBO
pa
[Mpunoxenne | O npenocTaBIeHUH PIIHA basa nanneix The Wiley Journals JeiicT
1k JOCTyna K Databas (rinyOuna gocrymna: 2019 r. | yer o
1 202 | nmuceMy 3JIEKTPOHHBIM -2022r.) 30.06.2
13 PLIHU ot pecypcam Wiley https://onlinelibrary.wiley.com/ 023 .
07.04.2023 1.
Ne 574
PITHN O nmpenocraBiIeHUU PITHN Basa nanneix Springer Materials: JeticT
202 Nudopmanmo | moctymna k 6azam https://materials.springer.com/ yer 1o
2. 3 HHOE ITMCHMO TAHHBIX U31aTEIHCTBA 29.12.2
Ne 1948 ot Springer Nature 023 r.
29.12.2022
PIIHU O mpenocTaBiIeHUN PIIHU basa ganneix Springer Nature JleticTB
202 Nupopmanmo | mocryna K 6azam Protocols and Methods: yer 1o
3. 3 HHOE TIMCbMO | JAAHHBIX M3]IaTeIbCTBA http://experiments.springernature.co | 29.12.2
Ne 1949 ot Springer Nature m/sources/springer-protocols 023r.
29.12.2022
PILIHA O mpenocTaBiIeHrH PIIHU https://www.orbit.com/ JleiicTB
Wndopmanmo | mocryna K yerT 1o
4. 202 HHOE TICEMO | DJICKT 30.06.2
3 POHHBIM .06.
No 1955 ot pecypcam Questel SAS 023 r.
30.12.2022
PIIHA O mpenocTaBieHrN PITHU https://www.ccdc.cam.ac.uk/ JleiicT
WNudopmanno | mocryma k 6aze yeT 1o
5 202 | HHOE MHUCHEMO Ia"HHbeIX KoManuu The 31.12.2
13 Ne 1956 ot Cambridge 023 1.
30.12.2022 Crystallographic Data
Center
202 | Hdorosop O npenocraBieHUH 000 https://e.lanbook.com/ Ieticts
6 3/2 | NeIlJI-02- IIpaBa UCTIOIH30BAHUS «HM3paTenscT yer Ji0
" | 024 | 4/18-01.22 or | mporpaMMHOro BO Jlanb» 17.02.2
07.02.2023 r. | obecnedeHus 024 r.
202 | Jorosop O npenocTaBieHUN 000 JleticT
2/2 | Ne 494 56¢ ot | mocrymna k OBC «BHAHNY . . €T J0
7 023 | 12.10.2022 r. Znan}ilum.com M» https://znanium.com/ }1/2.10.2
023 r.
202 | dorosop O mpenocTaBieHrN 000 https://urait.ru/ JleiicT
2/2 | Ne 450-22 E- JOCTyMa K «ONEeKTPOHH yeT 10
8. | 023 | 44-5 ot 00pa3oBaTeNbHOM oe 14.10.2
05.10.2022r. | miardopme «FOPAMT» | usnarenscrs 023 r.
o OPAWT»
202 | Jlunensuonus! | O npenocTaBICHUM 000 HOBb https://www.elibrary.ru/ JleiicTB
2/2 | i noroBop JOCTyTIa K yer Ji0
023 | SCIENCE MH()OPMAINOHHO- 25.05.2
INDEX AHATUTHYCCKON 023
9 Ne SIO- cucreme SCIENCE
' 8076/2022 or | INDEX (BKJII04E€HHOTO
25.05.2022 r. | B Hay4HBIH
WH(OPMAIMOHHBIH
pecype

eLIBRARY.RU)



https://www.orbit.com/
http://www.ccdc.cam.ac.uk/structures
https://e.lanbook.com/
https://znanium.com/
https://urait.ru/
https://www.elibrary.ru/
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202 | dorosop O mpenocTaBieHrn 000 https://e.lanbook.com/ JleiicTB
2/2 | Ne52-22-EIl- | mpaBa ucnons3oBanus | «M3maTenscr yeT 1o
023 | 223-5Por MIPOrPaMMHOTO B0 Jlanb» 18.02.2
18.02.2022 r. | obecneuenus. O 023 r.
JlomomHUTENh | MPEIOCTaBICHUN
10. HOE JOCTYTIA K pa3esiamMm
corJialleHue 0a3bl JaHHBIX
Nel k
Horosopy
Ne 52-22-EII-
223-5P or
18.02.2022 1.
[punoxenne | O mpemgocTaBIeHUN PIUHU basa nannpix The Wiley Journals Pecypc
1k JOCTyIIa K Databas (rmy6una moctyma: 2023 Geccpo
1 202 | mucemy 3JIEKTPOHHBIM r.) YHBIH
| 3 | PIIHA or pecypcam Wiley https://onlinelibrary.wiley.com/
07.04.2023 1.
Ne 574
[Ipunoxenue O npenocraBieHUN PIIHAN Baza nanneix Nature journals (Tof Pecypc
1 JocTyna K n3nanns — 2023 1. - TeMaTHUecKas beccpo
K ITUCHMY coJepkaHmIo 0a3 komtekist Physical Sciences & YHBII
PITHU ot IAHHBIX U31aTEJILCTBA Engineering Package):
202 29.12.2022 r. | Springer Nature https:/www.nature.com/
12, Ne 1950 Bbaza mannbix Springer Journals
3
(rox m3ganus — 2023 r.-
TeMaTHyeckue komekrmu Physical
Sciences & Engineering Package) :
https://link.springer.com/
[Ipunoxenue O npenocTaBneHUN PIIHU Basa nannbix Springer Journals Pecypc
1 JOCTyTIa K (ron m3nanust — 2023 r.- Geccpo
K MUCHbMY coliepkaHuio 6a3 TeEMaTH4ecKas KojureKus Social YHBIH
PIIHU ot JAHHBIX M31aTelIbCTBA Sciences Package) :
202 29.12.2022 r. | Springer Nature https://link.springer.com/
13. Ne 1949 baza manneix Nature Journals -
3 ;
Palgrave Macmillan (ron m3manus —
2023 r. TeMaTHYeCKON KOJICKITUH
Social Sciences Package)
https://www.nature.com/
[punoxenne | O mpemgocTaBIeHUN PIOHU baza nanneix Nature journals, Pecypc
1 JI0CTyTIa K Academic journals, Scientific 6eccpo
K TUCBbMY coaepkanuio 6a3 American (rox n3ganus — 2023 1.) YHBIA
PIIHU ot MAHHBIX U31aTEILCTBA TEMAaTUYECKON KosuteKuuu Life
29.12.2022 r. | Springer Nature Sciences Package .):
Ne 1948 https:/www.nature.com/
baza ganneix Adis (rog u3ganus —
14 202 2023 r.) TeMaTUYECKOW KOJIIICKIIMH
13 Life Sciences Package
https://link.springer.com
Bbaza mannbix Springer Journals
(rox m3ganus — 2023 r.: -
TeMaTudeckas kojuiekuus Life
Sciences Package) :
https:/link.springer.com/
IMpunoxenne | O mpenocTaBaeHUH PIIHU eBooks Collections (i.e.2023 eBook | Pecypc
1 JIMLEH3HOHHOTO Collections, rox uznanus - 2023, B | 6eccpo
15 202 | k muceMy JocTyna K T.4. BeINYIIEHHBIX B 2022 1. - YHBIN
' 3 | PLIHU ot COJICPIKAHMIO Oa3bl Temaruueckas Kosutekims Physical
29.12.2022 r. | maHHBIX Springer Sciences, Social Sciences, Life
Ne 1947 eBooks Collections Sciences,Engineering Package):



https://e.lanbook.com/

M3IaTeNBCTBA Springer
Nature
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http://link.springer.com/

[Mpunoxenne | O mpemOCTaBICHUH POOU Baza qanneix Nature journals Pecypc
1 J0CTyTIa K kosteknmu Academic journals, Heccpo
K TUCHMY 3JIEKTPOHHBIM Scientific American, Palgrave YHBIN
202 PODU ot pecypcam Springer Macmillan (Beimycku 2022 1.):
16. 2 08.08.2022r. | Nature https:/www.nature.com/
Nel065) https://link.springer.com
basa mannbrx Springer Journals:
https://link.springer.com/
IIpunoxenne | O npesocTaBIeHUN POOU basza nanneix Springer Journals: Pecypc
1 JOCTyTIa K https://link.springer.com/ Geccpo
17. | 202 [ k macemy 3JIEKTPOHHBIM Baza nanueix Adis Journals YHBIN
| 2 |PDODUoT pecypcam Springer (Bbimyckm 2022 1.):
30.06.2022 r. | Nature https://link.springer.com/
Ne 910
[Mpunoxenne | O MpemOCTaBICHUH POOU Baza nanneix Nature journals Pecypc
1 JOCTyTIa K (BBIITyCKH beccpo
18 202 | x mucemy AIIEKTPOHHBIM 2022 r.): https:/www.nature.com/ YHBIN
' 2 | PO®U or pecypcam Springer Basza nanneix Springer Journals:
30.06.2022 r. | Nature https://link.springer.com/
Ne 909.
[Mpunoxenne | O MpemOCTaBICHUH POOU eBooks Collections (i.e.2020 eBook | Pecypc
1 JIMIIEH3UOHHOIO Collections): Geccpo
K IHChMY JOCTyTIa K http://link.springer.com/ YHBIH
19. 202 | PODU or COIlepIKaHMIO 0a3bI
1 17.09.2021 r. | mamHBIX Springer
Ne 965 eBooks Collections
M3ATeNhCTBA Springer
Nature
[Mpunoxenne | O npenocTaBIeHUM PODOU basa nannbix Springer Journals (3a | Pecypc
Ne 2 k nucbMy | CyOJICLIEH3HOHHOTO 2019 r): https:/link.springer.com/ beccpo
20. 201 | POOU Ne 809 | mocryma K Basa nanneix Nature journals YHBIH
9 | 07 24.06.2019 | coxepxanuio 6a3 (BBITYCKH
T. JIAHHBIX U3/1aTEIIbCTBO 2019 r.): https:/www.nature.com/
Springer Nature
Jorosop O npenocTaBiICHUU OI'BY PTG | http://H36.pd/ Pecypc
201 Ne 101/H3B/0 | mocryma k 6eccpo
21 486-m ot «HauuonanbHOU YHBIH
8 10
21.09.2018 r. | »IEKTPOHHOU
oubmmoreke» (HOB)
IMpunoxenne | O mpemoOCTaBICHAH POOU https://link.springer.com/ Pecypc
Ne2 x mncemy | poctyma x BJ{ https:/www.springerprotocols.com/ | 9¢¢cPo
PODU Ne 779 | usznarenncTsa _ _ YHBIN C
201 | 07 16.09.2016 | SpringerNature https://materials.springer.com/ 01.01.2
2. 162 | T (BbImycku 32 2016- https://link.springer.com/search?fac | 017
017 2017 rr) et-content-
type=%ReferenceWork%22
http://zbmath.org/
http://npg.com/
201 Cornamienne | O mpemoCTaBICHAH 000 http://www.polpred.com Pecypc
23. | &2 Ne 2014 ot nocryna k bJI CMU "TTOJIIPE/] beccpo
019 29.10.2016 1. C'l"[paBO‘{HI/IK YHBIN
H
Jorosop O npenocraBiICHUU OI'BY PI'b | http://H36.pd/ Pecypc
201 | Ne 101/HBB/0 | moctyma beccpo
24. | 5/2 | 486 ot «HanuonansHoM YHEIA
019 | 16.07.2015r. | syeKTpOHHOMH

OubIoTEKE)



http://нэб.рф/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
http://www.polpred.com/
http://нэб.рф/
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201 Cornamienne | O COTpyAHMYECTBE B HII http://www.neicon.ru/ Pecypc
25. | 3 Ne JIC-884- Koncopuuyme HBUKOH beccpo
' 019 2013 ot YHBIH
18.10.2013 1.
Junensuonno | O mpemocTaBIeHUH 000 http://www.elibrary.ru/ Pecypc
201 € CortallICHuc A0CTyla K ((HaIII/IOHaJ'II) 6GCCp0
Ne 8076 ot eLIBRARY.RU Has YHBIHA
26. | 3/2
20.02.2013 r. AIEKTPOHHAs
019 5
HOIMoTeKAa
» (HOB)
11.2. [lepedeHsb mporpaMMHOro obecreueHus
Nen/n{HanMeHoBaHMe JIMIIEH3UOHHOTO MPOTPAMMHOI0 PexBU3MTHI MOATBEPKAAIOIIET0
o0ecrieyeHnst NOKYMeHTa
1. \Windows 10 Pro, MS Office 2019 KkoHTpakT Ne 18-DA-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 mns 3Ds Max KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-9A-44-19 or 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KoHTpakT Ne 18-DA-44-19 or 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 or 20.05.2019
0. Matlab+Simulink koHTpakT Ne 18-3A-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, koHTpakT Ne 18-DA-44-19 or 20.05.2019
Lightroom, Hllustrator, InDesign, XD, Premiere Pro,
Acrobat Pro, Lightroom Classic, Bridge, Spark, Media
Encoder, InCopy, Story Plus, Muse u np.)
11. |SolidWorks KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
12. [Rhinoceros KoHTpakT Ne 18-DA-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-DA-44-19 ot 20.05.2019
16. [KOMIIAC-3d-V 18 KoHTpakT Ne 17-DA-44-19 or 14.05.2019
17. |Project Expert 7 Standart KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. |Anbr-DuHaHCH KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Anber-MHBect KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [[Iporpamma mist moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. |dwmanor 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



http://www.neicon.ru/
http://www.elibrary.ru/

69

23. |Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 or 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New

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

25. |CoreIDRAW Graphics Suite 2021 Education License [kouTpakT Ne 60-3A-44-21 ot 10.12.2021
(Windows)

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

27. |Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 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 KOHTpakKT Ne 60-DA-44-21 ot 10.12.2021
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JUCT YYETA OBHOBJEHHUM PABOYEH IPOIPAMMBI YUYEBHOU
JUCIHUIIVIMHBI

B paGouyio mnporpamMmy yueOHOM AMCUMIUIMHBI BHECEHBI H3MEHEHHUs/OOHOBICHHS U
YTBEPJK/ICHBI Ha 3aceJaHNH Kadeapsl:

Ne it

o/
00HOBJICHHA
PIIJT

XapakTep U3MeHeHHi/00HOBJIEHUIH
€ YKa3aHueM pasjesa

HOMep IIPOTOKOJIA
U 1aTa 3aceJaHus
kadenpsl




