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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney OyHukos 0.0.
IIpenonaBarenb Waermdniatop R5400edb9-DunikovDO-1844af /T J.0. yHukoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o Ceepenua o Bnagensue L3N M3
00pa3oBaTeNIbHOI rre— Tenos AE.
HpOFpaMMBI WaeHTuduraTop R72c90f41-DedovAV-d71cc7f4 A.B HCHOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH o Bnageney Jenoe A.B.
BBITYCKaOIIEH Kadeapsl Viermvbrratop R72C90741-DedovAV-d71cc7Ta A.B. [lenos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-3 CniocoGeH k ydacTuro B 1a00paTOPHOM M YHCIICHHOM 3KCIIEPUMEHTE, 00paboTKe
OMBITHBIX JIAHHBIX
N/1-4 3naeT npuHUMN ACHCTBHUS U OCHOBHBIC XapaKTEePUCTUKH YHEPrOyCTaHOBOK HA OCHOBE
BO300HOBJISIEMBIX M aJIbTCPHATUBHBIX UICTOYHUKOB SHEPTUU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Berposnepreruka (KonrposnpHas pabora)
2. Conneunas >Hepreruka (KontposiabsHas padora)

Popma peanusanuu: ITncemenHas pabora
1. 'eotepmanbHas suepreruka u npoune BUD (TectupoBanue)
2. TpaguuuoHHas U HeTpaguIMoHHas sHepreTuka, BUD (TectupoBanue)

BPC aucuunavHbl

8 cemectp

Beca KOHTpOJIBHBIX MeponpUsITHiL, Y0

Nunekc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen nucuuninHb

KM:

Cpok KM: 4 8 12 14
BUD, ocHOBHBIE OHATHSA, COTHEUHAs SHEPreTHKA
OcHoBHBIE OIIpeIeTIeHUS +
ConHeyHas SJHEpreTUKa: COJHEYHOE U3JTyuYeHUe Ha IPUEMHUK +
DOTO3NEKTPUIECTBO: MOTYIIPOBOAHUKH +
DOTOIIEKTPUYECTBO: COTHEYHBIN DJIEMEHT +
DOTO3IEKTPUUECTBO: KpeMHUEBBIE CO +
®oT0351eKTpUUECTBO: Npoune Buasl CO +
DOTOIIEKTPUYECTBO: COIHEYHBIE JHEPIOYCTAHOBKH +
ConHeuHas TEII03HEPreTUKa +




Berpogas, reorepmanbsHas u 6uodnepretuka. [Ipoune BUD

PU3HKO-TEXHUYECKHE OCHOBBI BETPOIHEPI€TUKU +

BetpoycranoBku +

I'eorepmanbHas SHEPreTUKa: OCHOBHBIC TPUHIUIIBI +

['eoTepMaibHasi 3HEPreTUKA: CXEMbl YCTAHOBOK M METO/IbI +

pacuera LIMKJIOB

buosnepreruka +

[Tpoune Bunst BUD. Iloasenenue uroros +
Bec KM: 10 40 30 20

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 N-4nk-3 3uHaer mnpuHIun | 3HATh: TpanuuuronHas u HeTpaauimonHas Hepretuka, BUD (TectupoBanue)
NEHUCTBUST U OCHOBHBIC | (U3UKO-TEXHUYECKHE Conneunas suepreruka (Kontponbnas padota)
XapaKTEePUCTUKU OCHOBBI CO3/ITaHUS Berposnepreruka (KontponbHas pabota)
SHEProyCTAaHOBOK Ha OCHOBE | SHEpPreTH4ecKknx ycraHoBok | ['eorepmanbHas sHepreruka u npoune BUD (Tectuposanue)
BO300HOBIISIEMBIX U | BO3OOHOBIISIEMOU U
aNbTePHATHUBHBIX aIbTePHATUBHON YHEPTeTUKHU

HCTOYHHKOB SHCPIrun

(U3NKO-TEeXHUYECKHE
OCHOBBI IIPEOOPA30BAHUS
JHEPTUU B BO30OHOBIISIEMOM
Y aNbTepHATUBHON
SHEpreTHKe

YMeTs:

CaMOCTOSITEIILHO
pa3buparbes B GU3HMUECKUX
MPUHIMIIAX JEHCTBUS
BETPOBBIX U T€OTEPMATBHBIX
9HEProyCTaHOBOK,
OCYILECTBIISATh MOUCK U
aHaTM3UPOBATh HAYIHO-
TEXHUUYECKYIO HHHOPMAITUIO
0 BO30OHOBIISIEMOI! U
aIbTEPHATUBHOMN
SHEpPreTHKE.
CaMOCTOSITENTLHO
pazbupatbcs B PU3NUECKUX




MPUHIUIIAX AEHCTBUSA
COJIHEYHBIX
SHEPIrOyCTAHOBOK,
OCYLIECTBJIATh MTOUCK U
AHAJIM3UPOBATh HAYYHO-
TEXHUUYECKYI0 HH(GOPMAIUIO
0 COJIHEYHOU YHEPTeTHKE.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. TpaguuuoHHasi 1 HeTPAAMIMOHHAs JHepreTuka, BUD

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHusi KOHTPOJBLHOrO MeponpusaTusi: 1. ['pynnoBas KOHCyJIbTalUs IO
BBIMOJHEHHIO TecTa 2. Pa3naua meuaTHbix (Gopm Tecta Ui 3amonHeHus B ayautopuu 3. Coop u
MPOBEpKa 3aroIHeHHBIX (opM 4. ['pyrmnoBast KOHCYIbTAIHS 110 pe3yabTaTaM TeCTUPOBAHUS

Kparkoe conepxanue 3a1aHus:
[TpoBepka moHUMaHMsI OCHOBHBIX MTOHATHH B 00J1aCTH HETPAIMIIMOHHON M aTbTePHATUBHON

OHCPICTHUKH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (U3HUKO-TEXHUYECKUE 1. Tumnsl TpaIUIUOHHON U HETPATULIMOHHON SHEPTETUKU
OCHOBBI TPe0Opa3OBaHUs IHEPTUU 2.U13 yero ckagpIBacTCsl SHEPreTUYECKU OanaHc 3emin
B BO300HOBJIIEMO " 3.HaszoBute noreHnuans BUD
JIbTEPHATUBHOMN YHEPTETUKE 4.M3meHeHue KiIuMara 3eMiu
5.KakoBbl OCHOBHbBIE TEHJCHIMU PA3BUTUSI POCCUNUCKON U
MHPOBOM SHEPrETUKH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8bInoaHeHus 3Hanus: Bee 3a1anue BBITOIHEHO, MOTYT COIEPKaThCs
HE3HAYUTENIbHbIE HETOUHOCTH U ONEYaTKH

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: HeBepHbI OTBET Ha OJIUH BOIIPOC, MOTYT
COJIepKAThCS HE3HAYUTEIbHbIE HETOUHOCTH U OTIeYaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binoaHenus snanus: HeBepHbIl OTBET Ha ABa BOIIPOCaA,
CYIIECTBEHHbIE HETOUHOCTH U ONEYaTKH

KM-2. CosiHeyHasi JHepreTuKa

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpOosbHOr0 Meponpusitusi B BPC: 40

IIpoueaypa mnpoBeaeHusi KOHTPOJBHOro MeponpusaTHs: 1. ['pynmoBas KOHCymbTamus IO
KOHTPOJbHOM paboThl 2. Pa3zgaya OuneToB [UIsl BbIMONHEHUS paboThl B ayautopuu 3. COop u
MIPOBEPKaA Pe3ybTaTOB paboThI 4. [ pynmoBasi KOHCYJIBTAIHS TIO Pe3yIbTaTaM KOHTPOJIBHON paOOThI

Kpartkoe conep:xanue 3a1aHus:
[IpoBepka 3HaHWI 1 YMEHUN B 00JIACTH COTHEYHON YHEPTETUKHU




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (bU3UKO-TEeXHUYECKHE 1.®u3nueckuii TPUHLHUI AEUCTBUS COJTHEYHOIO
OCHOBBI CO3/IaHUSI YHEPreTHYECKUX JJIEMEHTA

YCTaHOBOK  BO300OHOBIISIEMOH | 2.BonbT-aMiiepHasl XapakTepUCTHKA COTHEYHOTO
aJIbTEPHATUBHON YHEPreTUKU JJIEMEHTA

3. KoHCTpyKILIMS COTHEYHOTO 3JIEMEHTA
4.IloTepu B COJTHEYHOM BJIEMEHTE
5. KoHcTpyKius 6aTapen COTHEUHBIX JIEMEHTOB

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxku 6blnoIHeHUs 3Hanus: Bee 3a1aHuie BBIIOIHEHO, MOTYT COJIePIKaThCS
HE3HAYUTENIbHBIC HETOYHOCTH M OTICYATKH

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: HeBepHbIi OTBET HA OJMH BOIPOC, MOTYT
COJICPIKATHCSI HE3HAYNTEIIbHBIC HETOUHOCTH U OTICYaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku 6blnoIHeHus 3Hanus: HeBepHBIN OTBET Ha JIBa BOIIPOCA,
CYIIECTBEHHBIC HETOYHOCTH M OTICYATKH

KM-3. Berpo3Hepreruka

®opmbl peaju3anum: bunersl (MMCbMEHHBIH OMPOC)

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeneHHsi KOHTPOJIbHOro MeponpusaTHsa: 1. ['pynmoBas koHCynbTalusg 10
KOHTPOJIbHON paboTel 2. Pazmaya OunieToB [uisi BBIMONHEHHUs paboThl B aynutopuu 3. COop u
MIPOBEPKA pe3ybTaToB paboThl 4. ['pynmoBasi KOHCYJIBTAILHS IO pe3yIbTaTaM KOHTPOJIBHON paOOThI

Kpartkoe cogep:xxanue 3aganus:
[IpoBepka 3HaHMIT U YMEHU B 00JIACTH BETPOIHEPTETUKHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YmeTs: CaMOCTOATEIIBHO 1.Ha ocHOBe JaHHBIX O AJIMHE JIOMACTH BeTpoarperarta
pa3ouparscs B (buznueckux OLIEHUTE €r0 MaKCUMAJIbHO BO3MOKHYIO MOIIIHOCTh
MPUHIMNAX JACHCTBHUS BETPOBBIX U 2.PaccunTaiiTe MaKCUMaJIbHO BO3MOXHBIN KOA(PUITUEHT
re0TEPMAJIbHBIX YHEPrOyCTAHOBOK, MOIIHOCTH BETPOYCTAaHOBKH
OCYILIECTBIIATD IIOUCK 51 3.Ha ocHOBe KpHBOW MOIITHOCTH BETPOYCTAHOBKHU
aHaJIN3UpPOBAThH Hay4YHO- OTIpEeICTTUTE €€ MAaKCUMAaIbHBIN KOA((HUIIMET MOIITHOCTH,
TEXHUYECKYI0 HWH(pOpManumo o CpPaBHHTE €ro ¢ MaKCUMaJIbHO BO3MOKHBIM
BO300HOBIIsIEMON U 4.TTo maHHBIM 00 OMeTaeMoU TUIOIIAId BeTpoarperara
aJbTEPHATUBHON SHEPIrETUKE. OIIEHUTE MOTOK YHEPTUH BO3/lyXa MPH 3aTaHHOMN
CKOpOCTH BETpa
5.Ha ocHOBe KpuBOI MOIIIHOCTH BETPOYCTAaHOBKHU
ONPEACINTE AUANIA30H CKOPOCTEN BETPa, IIPU KOTOPOM
OHa paboTaeT Ha HOMUHAJILHON MOIITHOCTH

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxku 6blnoIHeHUs 3Hanus: Bee 3a1aHue BBIIOIHEHO, MOTYT COJIEPIKAThCS
HE3HAYUTENIbHBIC HETOYHOCTH M OTICYATKH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: HeBepHbIi OTBET HA OJMH BOIPOC, MOTYT
COJIEPIKATHCSI HE3HAYNTEIIbHBIC HETOUHOCTH U OTICYaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3nanusa: HeBepHbIN OTBET Ha JIBa BOIIPOCA,
CYIIECTBEHHBIE HETOUHOCTH M OTICYATKH

KM-4. I'eorepmaJjibHasi JHepreTuka u npoyue BUJ

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitus: Tectuposanue

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeneHHsi KOHTPOJIbHOr0 MeponpusaTHsa: 1. ['pynmoBas koHCynbTanus IO
BBITIOJIHEHHIO TecTa 2. Pa3znaya meuatHbix (Gopm TecTa Ui 3amoyiHeHus B ayautopuu 3. Coop u
IIPOBEPKa 3all0JHEHHBIX (opM 4. ['pyrnoBast KOHCYIbTALUSA 110 pe3yJbTaTaM TECTUPOBAHMS

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
HpOBepKa 3HAHUU 110 B q)HBH‘leCKI/IM IIpUHIOUIIax HeﬁCTBHH TeOTCpMaJIbHbIX S9HEPIrOYCTaHOBOK

u npounx BUD

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTn: CaMOCTOSITEIIHLHO 1.Ha ocHOBEe JaHHBIX O MOTOKE DHTAJIBLINHA

pa3ouparscs B (buznueckux reoTepMajbHON CMECH U JIABIICHUS cenaparopa
anHanax I[CflCTBI/ISI COJIHCYHBIX onpenem/ITe JOJIKO napa, KOTOp}IIO MOXHO HaHpaBI/ITB Ha
HSHEPrOyCTAHOBOK, OCYLIECTBISAThH TypOHHY

MOUCK W aHAJIM3UPOBATh HAYYHO- 2.Ha ocHOBe JaHHBIX O pa3HUIIE JaBJICHUN cenaparopa 1
TEXHUUYECKYI0  HHPOpPMAIUIO O KOHJIEHCATOpa OIIEHUTE PadOTy MapoBOi TypOUHBI B
COJIHEUHOM DHEPreTUKE. reoTepMaIbHOM ITUKIIE

3.Ha ocnoBe nannbix o KIIJ] reorepmanbHOl TypOUHBI
Ha CyXOM IIape U CTENECHM BIAKHOCTH I1apa Ha BBIXOJE U3
reorepmanbHON TypOuHbI onienute ee KI1J[ Ha BrakHOM
nape

4.Ha ocHOBe JaHHBIX O TEMIIEPATYPE r€0TEPMAILHOIO
HCTOYHMKA onpenenute npumepHsiid KITJI
re0TepMaIbHOM 3JIEKTPOCTAHIUU C OJHUM JIaBJIEHUEM
cenaparu.

5.Ha ocHoBe TaHHBIX 00 HTAIBIINN OTCEIAPHUPOBAHHOM
KUJKOCTH B CEIapaTope reoTepMaibHON CTAHIIUN
MIPEIIOKUTE BApUAHT OPraHU3alUU BTOPOU CTYIICHU
I'eoTOC

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Husicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Bce 3aganue BBITIOJIHCHO, MOT'YT COACPKAThCA
HE3HAYHUTCIBbHBIC HECTOYHOCTH M OII€CYaTKH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxuy 6blnoaHeHus 3Hanus: HeBepHBIN OTBET HA OJMH BOIPOC, MOTYT
COJIEPKATHCS HE3HAYNTEIIbHBIC HETOUHOCTH U OTICYaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3nanusa: HeBepHbIN OTBET Ha JIBa BOIIPOCA,
CYIIIECTBEHHBIC HETOYHOCTH M OTICYATKH
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.  JlaiiTe ompenencHus OOINUM MOHSITUSM COJIHEYHON YHEPTETUKH, MTOPSIOK pacdyera
COJIHEYHOT'O M3JIy4EHHMs, IaIAF0IIEr0 Ha MOBEPXHOCTh IPUEMHUKA.

2. OcHOBHbIE THUIIBI M KOHCTPYKIIMY KPEMHHUEBBIX (POTOITEKTPHUECKUX ITpeoOpa3oBaTeiei.
3. 3amauya

Jl1MHa 1011acTi ropu30HTaIbHO-0CEBOI BETPOYCTAHOBKHU cocTaBiseT 80 M, KaKyro
MaKCHMaJbHYI0 MOIIIHOCTh MOXET UMETh Takas BeTpoycranoBka? (IIpu pacuere cuntaTth
IUIOTHOCTH BO3/yXa paBHOH 1,225 kr/m3)

IIpoueaypa nposenenus
1. Pa3naya OuietoB A npoBeAeHUs 3aueTa B ayutopuu 2. COop u npoBepKa pe3ysibTaToB

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuunst/Muaukarop: NJ{-4rk-3 3HaeT npuHLIKI ASHCTBUSI U OCHOBHBIE XapaKTEPUCTUKU
SHEPTrOyCTAaHOBOK Ha OCHOBC BO300HOBIISIEMBIX U AJIBTCPHATUBHBIX UICTOYHUKOB SHCPIrun

Bonpocel, 3a1anns
1.DHeprust u SHEPreTHKa, OCHOBHBIE ONPEIEICHUS, TIOHATHE SHEPTETUUECKUX PECYPCOB
2.BUD, norenuuansl BUD. 3menenne kaumara. OCHOBHbIEC TEHICHIIMN Pa3BUTUSI MUPOBOM U
POCCUICKON YHEPTEeTUKHU
3.ConHeuHOe U3Ty4YeHHe: OCHOBHBIE ONpeseeHus. PacueT monoxxeHust coHIla Ha Hee.
ConHeyHBbIi CeKTp
4.ConHeuHbll criekTp. ATMOC(epHas Macca, MHAEKC sICHOCTH. V3mydeHne Ha TOpU30HTaIbHYIO
Y HaKJIOHHYIO MIOBEPXHOCTH
5.ITonynpoBOTHUKY, TUIIBI TOTYIPOBOJHUKOB. Bo30yxaeHue 3apsnoB. Dueprus dOepmu.
JonupoBaHue noaynpoBOAHUKOB
6.MexaHu3Mbl ABHKEHUS 3apsiioB. Bo30Oyxaenue u pekoMOMHaIus 3apsaaoB. P-n nepexon.
[TpuHIMI NEHCTBUS MOTYIPOBOAHUKOBOIO (DOTOINEKTPUUECKOTO Mpeodpa3oBaTens
7.®dusnyuecKkue NPUHLIUIBI Pa0OThI (POTOAIEKTPUUYECKOTO COTHEYHOTO 31eMeHTa. BonbT-
aMIepHas XapaKTepUCTHKA HI€aTbHOIO COJIHEYHOI O AJIEMEHTA
8.0cHoBbI KoOHCTpYKIMH sueliku CO. Ilorepu B sueiike, K11/
9.KpemHuuessie conHeunble dneMenThl. Knaccudukanus. [Ipon3BoacTBO KpEMHUEBBIX JIACTUH
10.KoHCTpyKIIMM TUIIMYHBIX U IEPCIIEKTUBHBIX KPEMHHUEBBIX COJIHEUHBIX 3J1€MEHTOB. [lyTn
JocTrxkeHuss MakcuMmanbHoro KIT/]
11.MHoronepexoaHble COHEYHBIE DIIEMEHTBI
12.ITpuHLIHKIIBI CO3JTaHUS COTHEUHBIX MOJTyJiel 1 OaTapel COTHEUHBIX 3JIEMEHTOB.
OmnpeneneHne TOUKM MaKCUMaJIbHOM MOIIIHOCTH
13.Tunsl conmHeunbIx KOUIEKTOpoB. KIIJI COMTHEUHBIX KOIIEKTOPOB
14 Mupkynsuus aTMocdepsl, HOTEHIMAb! BeTpa. OCHOBHBIE MOHATHUS a3POAMHAMUKY JIOTIACTH
BETPOKOJIECA
15.3akon bena. Koadduruent momnmoctu
16.OcHOBHBIE TOHATUS KOHCTPYKIIMH BETPOYCTAHOBOK. THIIBI BETPOreHEPaTOPOB
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17.I'eoTepmanbhbie pecypchl. OCHOBHBIC TIOHATHUS, IPUHIIUIIBI TOCTPOSHUS Te0TePMATbHBIX
CTaHIUU

18.OcHOBHBIE TUITBI T€OTEPMATIbHBIX CTAHIIHI

19. TpanunrioHHast ¥ HETPAIUIIMOHHAs OMOdHEepreTHKa. Pecypchl 6moMacchl

20.Cxuranne 6MOMacChl U METOJIBI MTOTYYSHUS TETIOTHI

21.buomacca: TepMOXUMHUYECKHE U OMOJIOTMYECKHE METO/ bl TepepadOTKH

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.0OT™MeThTE cpeu ePeUrCICHHBIX BUABI TPAAUIIMOHHON YHEPTETUKHI
OTBETHI:

. Manbie 2C

. MapoTypbuHHble TIC

. TonnuBHble 3AeMEHTbI
RC

. FleotepmanbHble TIC

. buosHepreTuka

7. l'azotypounusie TOC
8. ADC
9. TepmosiiepHBIE CTAaHIIUU
10. Conneunas 3HepreTHKa
11. BerpoBas sHepreruka
12. BonopoaHasi sHepreTuka
Bepnsiii otBet: 2. [TaporypOunnsie TOC 4. I'OC 7. I'azotypounnsie TOC 8. ADC
2.01T™MeThTe Cpeay MEePEeUUCICHHBIX BHIbI BO30OHOBIISIEMOM SHEPTreTUKU
OTBeTHI:

. Manbie 3C

. MapoTypbuHHble TIC

. TonnneHbIe aneMeHTbI
RC

. FleotepmanbHble TIC

. bnosHepreTnka

. 'azotypOunnse TOC

.ADC

. TepMosinepHble cTaHIIUU

10. ConHeuHast SHEpreTHKa

11. BerpoBas 3HepreTuka

12. BonoposaHas sHepreTHKa
Bepnpiii otBet: 1. Mansie 'DC 5. I'eorepmanbubie TOC 6. buosnepreruka 10. Conneunas
sHepreTuka 1. BerpoBas sHepreTnka

3.. Pacnipenenute Buasl noreHnmana BUD no BennuuHe (0T caMoro 0OJbIIOTO K caMoOMy

MajoMy)
OtBeThI:

TexHnueckuit

OKOHOMHUYECKHM

Banosbrit
Bepusiii oteT: 1. BanoBeiii 2. DxoHomuueckuit 3. TexHuueckuit

4.910T yroa onpejaenseT OTKIOHEHHE HAIIPABJICHUS HA COJHIIE OT BEPTUKAJIbLHONU JTMHUU
OtBeThI:

1. 3eHuTHBIH yroua

O 0
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2. A3uMyTaJIbHBIN Yroi
3. Yrosa BO3BBIILIEHUS
4. CxnoHeHue
Bepnpiii orBeT: 1. 3eHUTHBIN Yo
5.9T10T yron onpenensier OTKJIOHEHUE HallpaBISHUs Ha COJIHLIE OT MEpUInaHa
OTtBeTsI:
1. 3eHuTHBIH yrou
2. A3uMyTaJIbHBIN yroJ
3. Yros BO3BbILLIEHUS
4. CkiioHEHUE
BepHblii oTBET: 2. A3UMyTalIbHBINA yro
6.YroBoe paccTosiHue Ha HeOecHOM cdepe OT MI0CKOCTH HEOECHOTO KBAaTOpa /10 CBETUJIA,
npuuéM OHO TIOJIOKUTEIIBHO JIJISl CEBEPHOU MOoTychepsl U OTPHUIATEIHLHO IS FOKHON
OTtBeTsI:
1. 3eHuTHBIH yrou
2. A3uMyTaJIbHBIN yTOJ
3. YroJ BO3BBILIEHUS
4. CkiioHEHUE
Bepnbiii otBet: 4. CklOHEHHE
7.I10TOK COJIHEUHOU YHEPTHH, IPUXOASIIUNACS Ha €IUHUILY TOBEPXHOCTH, PACIIONOKEHHOM Ha
Ha paccTosHUU | acTpoHOMHYEcKOM enuHuLbl oT ConHIa
OTtBeTsI:
1. Conneunas nocrosiHHas: 1361 B1/kB.M
2. Conneunas nocrosiHHas: 1000 B1/kB.m
3. DHeprerudeckas ocBemeHHOCTh: 900 BT/kB.M
4. DHepreTnueckas ocBelmeHHocTh: 1361 B1/kB.M
Bepusriit otet: 1. Conneunas noctosinHas: 1361 Br/kB.m
8.0THo1IeHNE MTYTH, MPOUIEHHOTO COTHEYHBIMHU JTy4aMH B aTMOc(epe, K TOJIIIHHE
aTMocdepsl
OTBeTsI:
1. ITpo3paunocTs aTMochepbl
2. ATMocdepHas macca
3. OTHOCHTENbHAS TOJNIMHA aTMOC(EPDI
4. CteneHpb ociabieHus
Bepwnrriit otBeT: 2. ATMOCc(hepHas macca
9.HazoBuTe BenMUuHY pe3yabTUPYIOLIEH MoTychepruaeckon YHEPreTHUECKO OCBEIIEHHOCTH
(MHTEerpaj no AJIMHAM BOJIH) JUISl CTaHJapTHOTO criekTpa AM1.5
OTBeTsI:
1361 B1/xB.M
1000 Bt/kB.M
900 Bt/xB.M
800 B1/kB.M
Bepwnsriit orBet: 1000 B1/kB.M
10.0npegenure MUHUMAJIbHYIO B TEUEHHE I'0/1a BBICOTY COJHIA HaJ TOPU30HTOM B MOJACHb Ha
mupoTe MockBbl (56 Tpa. C.11., HaKJIOH 3¢éMHOM OpOUTHI cocTaBisieT 23.45 rpaj.), pe3yabTaT
OKPYTJIUTE JI0 TPAyCOB B OOJBIIYIO CTOPOHY
OTBeTHI:
11 rpan.
30 rpan.
-11rpan.
56 rpan.
Bepnpiii otBet: 11 rpan.
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11.0npenennure MakCMMaIbHYIO B TEYCHHE T'0JIa BBICOTY COJIHIA HAJl TOPU30HTOM B TIOJIICHD
Ha mpoTe MockBHI (56 Tpaj. c.Il., HAKJIOH 3eMHOUM OpOUTHI cocTaBiseT 23.45 rpan.),
pE3yJbTaT OKPYTIUTE 10 IPATyCOB B MEHBIIYIO CTOPOHY
OTtBeTsI:
90rpap.
57 rpan.
45 rpan.
30 rpan.
Bepnsiii otBet: 57 rpan.
12.Y KaKoro COJHEYHOTO 3JIeMEHTa Oy 1eT OOJIbIe HANIPSKEHUE OTKPBITOM HeTIH?
OTBeTHI:
KpeMHHI Si (IIMpuHa 3arpenieHHon 30861 1.12 3B)
repmanuii Ge (1uMpuHa 3arnpenieHHoi 30861 0.67 3B)
apcenua rayums GaAs (mmpuHa 3anpeneHHoln 30861 1.43 3B)
docdun rammms GaP (mmpuHa 3anpemeHHoi 30161 2.26 3B)
Bepnpiii otBet: pochun ramus GaP
13.V Kakoro cCOJIHEUHOro 3jeMeHTa OyeT 00JIblle TOK KOPOTKOI'O 3aMbIKaHuUs?
OTtBeTsI:
KpeMmHu# Si (mmMpuHa 3anpenieHHoi 308561 1.12 3B)
repmanuii Ge (mmpuHa 3arnpenieHHoi 30161 0.67 3B)
apcenua rajumst GaAs (mmMpuHa 3anpeneHHoun 30861 1.43 3B)
docdun ramnus GaP (mmprHa 3anpenieHHo 30Hb1 2.26 5B)
Bepnpsiii otBet: repmanuii Ge
14.Kak Ha3bIBaeTCsl yCTPOUCTBO /7S TIOTJIOIICHUS SHEPTUHU COTHEUHOTO U3JIyUYeHUS U
peoOpa3oBaHus €€ B TEIJIOBYIO SHEPTHUIO?
OTtBeTsI:
Counneunslii 00orpeBaTelb
CoHEeYHBI KOJIIEKTOP
CoHEYHBIH PJIEMEHT
ConHeuyHasi JHEProycTaHOBKa
BepHnpiii otBeT: COTHEUHBIN KOJIEKTOP
15.MuHnMansHasi CKOpOCTh BETpa, MPU KOTOPOI BeTpoarperar pa3BuBaeT HOMHHAIBHYIO
MOIIIHOCTh ¥ HAUMHAETCS PETYIUPOBAHNE MOLTHOCTHU
OTBeThI:
CKOPOCTb CTparuBaHus
MUHUMAaNbHAas pabodast CKOPOCTh BETpa
pacueTHasi CKOpOCThb BETpa
MakcHUMaibHas pabodasi CKOpOCTh BETpa
BepHslil 0TBET: pacueTHas CKOPOCTb BETPA
16.MakcumanbHOe 3HaueHHne kKoddduimenTa ucnonb3oBanus sHepruu Betpa ([Ipegen bena
nnu Jlanuecrepa-bena-XKykoBckoro)
OTBeThI:
100%
59.3%
120.4%
33.3%

Bepnsiii otBeT: 59.3%

17.KakoBa HanboJsiee yacTasi IpuUrHA pa3pyIlICHUs JIOMACTEH BETpoarperaroB?
OTBeTsI:

Topnano

TexHuueckue neexTs
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CHeronan
Mounnus
Bepnsiit orBeT: MoaHus
18.HazoBute Haubosee pacnpocTpaHEHHBINA THUI T€0TePMANIbHBIX ANEKTPOCTAHLIUN
OTBeTHI:
HAa TeperpeToMm mnape
C OJJTHOKPATHBIM HCIIAPEHUEM
C IBOMHBIM HCIIapEHUEM
OMHAPHBINA LUK
BepHblii 0TBET: ¢ 0IHOKPATHBIM HUCIAPEHUEM
19.Kaxoii TiI reoTepMalibHBIX CTAaHIIMKA 00ECTIeYMBAET MAKCUMAIBHYIO 3P (EKTUBHOCTH MIPH
MCIOJIb30BaHUHU HU3KONOoTeHIIMaNbHbIX (MeHee 90 rpan. C) reoTepMalibHBIX PECYPCOB
OTBeThI:
HAa TeperpeToMm mnape
C OJJTHOKPATHBIM HCIIAPEHUEM
C IBOMHBIM HUCIIAPEHUEM
OMHAPHBIN UK
BepHebiii oTBET: OMHAPHBIN ITUKIT
20.brOTOMIMBO KaKOTO MOKOJIEHUS MOXKET OBITh MOJIYYEHO U3 COIOMBI?
OTtBeTsI:
OMOTOIIMBO MEPBOTO MOKOJIECHHUSI
OMOTOIIMBO BTOPOTO MOKOJICHUS
OMOTOIIMBO TPETHErO OKOJIEHUS
HE SBJIsIETCS OMOTOILUIMBOM
BepHblil 0TBET: OHOTOIIIMBO BTOPOTO TTOKOJICHUS

11. Onucanue wikanvt ouenusanus

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu ebinonnenus snanus: OTBET Ha BCE BOIMPOCHI, HE3HAYUTEIIbHBIC
HETOYHOCTH U HEJJOCTAaTKH B OTBETE

Ouyenka: 4
Huosicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoaHeHus sHanus: HeBepHbIil OTBET Ha OJUH BOIIPOC, JTHO0
HETOYHOCTH B O0TBeTe Ha | i 2 Bompoca

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu 6blnoaHeHus sHanus: HeBepHbIil OTBET Ha OJUH BONIPOC U
CYIIECTBEHHBIE HETOYHOCTH B OTBeTE Ha | uiu 2 Borpoca

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.
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