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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEN0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 leMmoHCTpHUpYET MOHUMaHUE (PU3MUECKUX SBJICHUN M YMEET MPUMEHSTH (PU3NYECKHE
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUIsl pELIEHUS] TUIIOBBIX 3a/1a4

2. OIIK-4 CniocobeH 1eMOHCTPUPOBATH MPUMEHEHUE OCHOBHBIX CIIOCOOOB MOJTYYECHHS,
peoOpa3oBaHus, TPAHCIOPTA U UCIIOJIb30BAHUSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucreMax
NJ1-2 JleMoHCTpUpPYET MIOHUMAHUE OCHOB TEPMOJIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKHU U MIPUMEHSET UX JJIs PACUETOB TEPMOJIUHAMUYECKUX MPOLECCOB, LIMKIOB U
UX IOKa3arenen
NJI-3 JleMOHCTpUPYET MOHUMAHUE OCHOBHBIX 3aKOHOB TEIIOMAaCCOOOMEHA U IPUMEHSET UX
JUISL paCU€TOB 3JIEMEHTOB TEIJIOTEXHUUYECKUX YCTAHOBOK U CUCTEM

K BKJIFOYACT:
AJISI TEKYHIEro KOHTPOJIA YCIIEBA€MOCTH:

dopma peanuzanuu: 3anura 3a1aHus
1. Pacuet cucteMbl comHeyHOTo TeriocHaoxeHus (Pacuetno-rpaduueckas padbora)

Dopma peanuzanuu: ITucemenHas padora
1. Paznumunsie HBUD (KonTponbsHas pabora)
2. Conneunas paauanus (KontponsHas pabota)
3. Conneunsle sHepreTyeckre ycranoBku (KonTposbHas padota)

BPC aucuunjavHbl

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 Conneunas paguanus (KontponbHas paboTta)

KM-2 Conneunsle sHepreTnueckue yctaHoBku (KoHTponbHas paboTa)

KM-3 Pacder cuctemsl COTHEUHOTO TerutocHa0xenus (PacueTHo-rpaduueckas pabora)

KM-4  Paznumunsie HBUD (KonTponbshas pabota)

By npomexyTo4HOI aTTecTanuu — 3a4eT ¢ OLIEHKOM.

Pasnen nucrunianHel \ Beca kOHTpOIBHBIX MeponpusTHii, %o




HNnpnexc KM-1 KM-2 KM-3 KM-4

KM:

Cpok KM: 4 12 14 16
Beenenue
OO611e BOmpochl BO3OOHOBIISIEMON YHEPTETUKU +
ConneyHas 3HepreTuka
Conneunas paguanus + +
CoJiHeUHas TEMJI0HEPTreTUKa + +
DOTORIEKTPUUECKHE FIEKTPOCTAHIINH +
Paznoobpazusie HBID
DHeprus BeTpa +
['unposHepreTrka +
OHeprusi OkeaHa +
I'eorepmanbHas sHEPTU +
DHeprusi GuomMacchl +
CrneunasnbHble BOIPOCHI BO30OHOBISIEMON IHEPTETUKHI
AKKyMYJIHpOBaHUE SHEPTUU +
Bonopoanas sHepreTuka +
D P hHEeKTUBHOCTh YIHEPTETHICCKUX KOMIIJIEKCOB +

Bec KM: 25 25 30 20




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
JUCHUTIIINHE
OIlK-3 N-50nk-3  HdemoncTtpupyet | 3HaTh: KM-1 Conneunas panuanus (KonrposnbHas paboTa)
MMOHUMAaHUE ¢busnueckux | TeopeTnyeckue OCHOBBI KM-4 Paznuunsie HBUO (KontponbsHas pabora)
SIBJICHHUI u YMEET | UCIIOJIb30BAHUS SHEPTUH
MIPUMEHSATH ¢buznueckue | ConHia.
3aKOHBI MexaHukH, | TeopeTuyeckne OCHOBBI
MOJIEKYJIIPHOM (bu3KKY, | UCTIONB30BAHUS SHEPTUU
TEPMOIMHAMUKH, BETpa, peK, MPUIIUBOB,
3JIEKTpUYECTBA U | re0TepMaJIbHON SHEPTHUs,
MarHeTu3Ma [UIsi PEIICHUs | TETUIOBOM SHEPTHUs OKEeaHa.
TUTIOBBIX 3324
OIIK-4 N-2onk-4 JlemoHcTpupyeT | 3HATH: KM-2 Conneunsie suepreruueckue ycranoBku (KontponasHas pabora)

MMOHUMAaHHE OCHOB
TEPMOJIMHAMUKH, OCHOBHBIX
3aKOHOB TEPMOJAUHAMUKU U
MPUMEHSIET UX JJIsI PACYETOB
TEPMOJINHAMUYECKUX
MPOLECCOB, ILHUKIOB M UX
rokazareJeit

KoncTpykiuu un
XapaKTePUCTHKH TUTIOBOTO
000pyI0BaHUs, a TAKXKe
THUIIOBBIE CXEMHBIC PEIICHNS,
MIPUMEHSEMBIE B COTHEUHBIX
HHEPreTUYECKUX CUCTEMaX.
KoncTpykiuu un
XapaKTEPUCTHKH TUTIOBOTO
000py/I0BaHUs, a TAKXKe
THUTIOBBIE CXEMHBIC PEIICHNS,
MIPUMEHSIEMBIE B CUCTEMAaX
SHEprocHabkeHus Ha Oaze
pasznuunabix HBUD.

YMers:

KM-4 Paznuunsie HBUO (KonTposnbHas pabora)




OneHuBaTh 3HEPreTUYECKUI
MOTEHIMAJl BETpa, MaJIbIX
PEK, IPUIMBOB, TEILUIOBOU
SHEpPI'Uy 3eMJIM U OKeaHa I10
KJTIOYEBBIM ITapaMeTPaM.

OIIK-4

N-3onk-4 JemMoHCTpUpYET
MOHUMAaHUE OCHOBHBIX
3aKOHOB TEIIOMAacCOOOMEeHa
U TpPUMEHSECT WX JUIA
pacyeToB JJIEMEHTOB
TETUIOTEXHUYECKUX

YCTaHOBOK U CHCTEM

YMers:

Omnpenenste padbodre
napameTpsl 000pyA0BaHUA U
cucTeM Ha 6aze HBUD,
aHAJIM3UPOBATh

3¢ (HEKTHBHOCTH ITUX
CUCTEM.

PaccuuTeiBaTh npuxos
COJTHEYHOU pauIiy Ha
MIOBEPXHOCTh 3eMJIU JJIs1
3aJlaHHBIX KOOPAUHAT U
TEePUO/IOB.

BrInonHATE pacueTsl,
CBSI3aHHBIE C
MPOEKTUPOBAHUEM
YCTaHOBOK U CHCTEM Ha 0a3e
HBUD.

KM-1 Conneunas panuanust (KorrposnpHas paboTa)

KM-2 Conneunsle sHeprerndeckue yctaHoBku (KoHTponbHas padora)
KM-3 Pacuet cuctemsbl coaHeYHOTO TerutocHa0xenus (PacdeTHo-
rpagudeckas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. CosiHeunasi paguanus

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOIBLHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHUsi KOHTPOJLHOro Mmeponpusitus: KonTponbpHas pabora 3aHumaer 1
aKajgeMu4eckuil yac. B Hadase BTOpOH MOJOBUHBI MPAKTUYECKOTO 3aHATUS CTYICHTHI MOITYYaroT 3
3amanus: 2 3amaund U 1 Teopermueckuid Bompoc. Ilo okoHWaHMM ceMuHapa paboOThI CHAIOTCS Ha
MIPOBEPKY.

Kpartkoe cogep:xanue 3aganus:
PemuTh B MICbMEHHOM BHJIC C MTOAPOOHBIM ONMCAHUEM pelieHus 3ananus 1 u 2. 3amganue 3 -
TEOPETHUECKUI BOIIPOC, OTBET HA KOTOPBIN TaKke HEOOXO0AUMO 3aMicaTh B TUCbMEHHOM BHJIE,
pu HEOOXOIMMOCTHU JIOTIOJIHUB TEKCT (DOPMYyJIaMU MIIH CXEMaMH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yJIbTAaThI BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
06yquI/m IO JUCHUIIJIINHE

3HaTh: TeopeTnyeckne OCHOBBI 1.Yro Takoe korhduimeHT HakIoHa (1epecdyéra) npsMon
UCIIOJIb30BaHUS SHEPTUU COJIHEYHOH paguanuu? 3amucarh BRIpOKEHUS I pacuéra
Consra. €ro MTHOBEHHOTO U CPETHEMECSIUHOTO 3HAUCHHUI,

HCIIOJIB3YCMBIC B CJIy4aC OPUCHTALIMN YCTAHOBKU TOYHO Ha
ceBep/}or; Ha3BaTb BCJIMYMHLBI, BXOAAIIHEC B 3TH BbIPAKCHUSI.

2.laTb ompeneneHue U n300pa3uTh Ha PUCYHKE OJMH U3
0a30BbIX yri0B — ckiioHeHne CoiHiia. OT 4ero 3aBUCHUT €0
3HAa4YeHUE U KaK OHO PacCUUTHIBAETCS?

3.latb onpeneneHre U 1300pa3uTh Ha PUCYHKE OJMH U3
0a30BBIX YIJIOB — YTOJI Ta/IEHUS] COJIHEUHBIX JIyuel Ha
HAKJIOHHYIO TUIOCKOCTh. C KaKUM yTJIOM OH CpaBHSETCS,
€CIIM pacCMaTpPUBAETCsI TOPU3OHTANIbHAS TNIOCKOCTH?
4.]laTp onpesneneHue U U300pa3UTh Ha PUCYHKE OJIUH U3
0a30BBIX YIJIOB — BBICOTY CoJIHIIeCTOsIHUA. Kak oHa cBsizaHa
C 3€HUTHBIM yTJIOM?

5.J1ate onpenenenue u N300pa3uTh Ha PUCYHKE OAHMH U3
0a30BbIX YIJI0B — 3¢HUTHBIN yroi. Kak oH cBsi3aH ¢ BBICOTOM
COJIHLIECTOSIHUS?

6.Jlatb onpenenenre U 1300pa3uTh Ha PUCYHKE OJMH U3
0a30BbIX yrioB — a3umyT CojHIa.

7. 1ath onpenenenre u 1300pa3uTh Ha PUCYHKE OJMH U3
0a30BBIX YIJIOB — a3UMYTAJIbHBIN YT OJI IUIOCKOCTH.

8.JlaTp onpenenenre U 1300pa3uTh Ha PUCYHKE OJHH U3
0a30BBIX YIJIOB — YaCOBOM yroJl.

9.KakoBBI OCHOBHBIE MPUYUHBI CHIDKEHHS TUIOTHOCTH
COJIHEYHOT'O TETJIOBOT'O MOTOKA IPU MPOXOKIACHUU
atMocdepsl 3emiin? 3a cy€T yero Bo3HUKaeT 1UPPy3Has
cocraisonas u3nyuenus? [Ipusectu B nmpuMep BeLIeCTBa,
BBI3bIBAIOIINE PACCESIHUE U TOTJIONICHUE U3ITyYEHUSI.




3amnaHupOBaHHbIE PE3yJIbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

10.Kakue cocTapismonige CyMMapHOM COJTHEUHOU paualiiu
paccMaTpUBAIOTCSA IPU pacUETE €€ MOCTYIICHUS Ha
HAaKJIOHHYIO Tuiomaaxky? Kakue ynpoueHus 1 10nymeHus
IIPUHUMAIOTCS IIPU UCIIOJIB30BAHUU IIPOCTEMUILIEH
M30TPOIHON MOJienn?

11.Yto Takoe conHeuHas nocrosinHas? Kak B TeueHue roja
MeHsieTcs (paKTudecKasi BeIMYMHA TIIOTHOCTH
pPaauaIMOHHOTO TETNIOBOTO MOTOKA, MOCTYHAIOLIEro Ha
HAXOJSIIYIOCS 3a IIpeieliaMi aTMOc(ephl IITOMAAKY,
MOCTOSIHHO OPUEHTUPOBAHHYIO MEPIIEHIUKYISIPHO
COJIHEUHBIM Jiydam? [IpuBecTu BbIpakeHMe, TO3BOJISIOIIEE
paccuuTaTh 3Ty BEIMYUHY B JIFOOOH JCHb roja.

12.Yr1o Takoe unaeKkc sscHocTu (00maunoctn)? Jls yero o
UCIIOJIb3YyeTCs B pacuérax?

13.Kakum 00pa3oM BBIUUCIISAETCS CPETHEMECTIHBIN
CYTOYHBIN PUXOJ CYMMAapHOM COJTHEYHOU paualuy Ha
HAaKJIOHHYIO Tuiomaaky? Ilepeuncinte OCHOBHBIE 3TaIbl
pacuéra.

Ywmetrh: PaccunThiBaTh mpUXoOn

COJIHEYHOMN paguuuu Ha
NOBEPXHOCTh  3eMJM  JJA
3aJJaHHBbIX KOOpAMWHAT u
HEpUOJIOB.

1.3apanue 1. ColHEeUHBIN KOJJIEKTOP HaKJIOHEH Ha 40°
TOPU30HTY, HaXOUTCS Ha 45° CEeBEpHOM LIMPOTHL.
[Tpoekuust HOpMaIH K TNIOCKOCTH KOJUIEKTOPA COBIAAAET C
MepuaranoM. OnpeenuTh CpeTHEMECTIHbIA KOAPPUITUEHT
HAKJIOHA MIPSIMOW COJTHEYHOM paJHalliy B aripelie.

2.3ananue 1. Ha ormetke 50° ceBepHOM MIMPOTHI HAXOAUTCS
IIJIOCKUH KOJUIEKTOP, OPUEHTUPOBAHHBIN TOYHO HA FOT. JJ1d
ATOTrO KOJUIEKTOPA OMPEIEIIUTh YaCOBOM YToJ
(cpenHeMecauyHbIN B HIOJIE) HA 3aKaTe Ui Ccly4yaeB, Koraa
KOJIJIEKTOP PacIloJIO’KEH: a) TOPU30HTAIBHO, 0) MOJI YIIIOM
30° K TOPU3OHTY.

3.3aganme 1. [ KomnekTopa, HaXOAIIErocs Ha IUPOTe
+39° 1 HaKJIOHEHHOTO K TOPU30HTAIILHOMN TIJIOCKOCTH TO]]
yrioM 44°, cpenHemMecsyHbli K03()HUIIMEHT HaKIoOHa
(mepecuéra) NpsIMON COTHEUHOW paJiMalliy B amnpesie paBeH
1,7. Uanekc o6naunoctu paseH 0,54. Koapdument
oTpaxkeHnus ot 3emui paBeH 0.1. Onpeaenuts st 3TOro
KOJIJIEKTOPA CPEHEMECTYHBIN KO PHUIIMEHT HaKJIOHA
(mepecuéra) CyMMapHOM COJIHEUHOM paIhallii.

4.3ananne 1. OnpenenuTs cpeiHeMECIUHBIN CYyTOUHBIN
MPUXO0J CYMMapHOM COJIHEUHOW paHaliiy Ha MIIOCKHUI
COJIHEYHBIN KOJIJIEKTOP B aBI'YCTE IPH CIEAYIOLIUX
YCIIOBUSX: KOJIJIEKTOP OPUEHTHPOBAH ONTUMAIIbHO; HAKIOH
KOJJIEKTOPA K IIJIOCKOCTU TOpU30HTA 45°; mupoTa
pacnonoxeHus — cepepHasi, otMeTka 40°; cpeqHeMecsYHbIN
IIPUXO0JI CyMMapHOW COJIHEYHON paJualiuy Ha
TOPU30HTAIBHYIO MIIOCKOCTh 25 MJIK/M2CYT.
Koadduuument obnaunoctu pasex 0,6, koappupeHt
OTpakKe€HHUs OT 3eMin paBeH 0,2, CpeTHEMECSYHBIN

KO3 PUIIMEHT HAaKJIOHA NMPSIMOM COJHEYHOH pajuaIiuu
paBeH 2.




3annaHupoBaHHbBIE pe3yibTaThl | Borpockl/3aganus s IpoBepKU
00y4YeHUs 10 TUCITUTINHE

5.3apanue 2. OnpenenuTs BHICOTY COJIHIIECTOSIHUS 6-TO
Mmapta B 13:23 Ha ormeTke 36° ceBepHOU LINPOTHI.
6.3apanue 2. OnpenenuTs MTHOBEHHOE 3HAUCHUE
KoddduimenTa HakiIoHa (repecuéra) MpsMOi COTHETHOU
paauanuu AJid KOJUIEKTOpa ONTUMAaIbHOW OpUEHTAINH,
HAKJIOHEHHOTO MO/ YIJIOM 36° K TOPU30HTY U
pacrnonoxeHHoro Ha mupote +35°46’, B 14:00 5-ro mapra.
7.3aganue 2. OnpenenuTs BpeMs 3aKaTa B CPEAHUM JI€Hb
ceHTsA0ps Ha oTMeTKe 37°14' ceBepHOI MIMPOTHI.
8.3apanme 2. OnpenenuTh MIIOTHOCTH JIYYUCTOTO IMTOTOKA,
MOCTYMAIONIETO IJIOMAAKY, HAXOSIIYIOCS 3a IIpeleaMu
aTMocdepsl 3eMIIi U TTOCTOSTHHO OPUEHTHPOBAHHYIO
TOPU30HTANIBLHO (MapauIeTbHO IOCKOCTH MaTeMaTHYECKOTO
TOPU30HTA HA OTMETKE PACIIONIOKEHUS IUIOIAKU, PAaBHOMN
41°c. m.), B 9:26 5-ro uross.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoinenus sHanusa: O06e 3a1a4u pelieHbl BEPHO, TEOPETUIECKUI
BOTIPOC PACKPHIT. Jl0MyCTHMO HEMOJIHOE PACKPBITHE TEOPETHIECKOTO BOIPOCA, OJHAKO, OIIHOKH
HEJIOYCTHMBI.

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O0e 3a1a4n pemeHsl IPaBUIbHO; TH00 OHA
3aJjaya pelieHa NpaBuIbHO, OCIEI0BATENIbHOCTD PEIICHUs] BTOPOM 331a4K U3JI0KEHA BEPHO,
TEOPETUYECKHIA BOTIPOC PACKPBIT.

Oyenka: 3 («yI0OBIETBOPUTEIILHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 40
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: X0oTs Obl 0J1HA U3 3a/1a4 pellieHa IPaBUIbHO;
100 TEOPETHUYECKHI BOIPOC MOTHOCTHIO PACKPHIT, @ IMTOCIIEA0BATEILHOCTh PEIIEHUS XOTs ObI
OJTHOM M3 33/1a4 BEPHO U3JI0XKEHA.

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. Hu OZlHa 13 3a1a4 HC PCIlICHA ITPABUJIBHO,
TEOPETUIECKHI BOITPOC HAa PACKPBIT.

KM-2. CosiHeuHble JHepreTuyeckne YCTAaHOBKH

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHUs KOHTPOJbHOro Meponpusitusi: KoHTposibHas paloTa 3aHuMaer 2
aKaJIeMMUYECKUX Yaca. B Hayane BTOPOM MOJOBUHBI PAKTUYECKOTO 3aHATHUS CTYACHTHI ITOTYYaroT 2
3agaun: 1 ¢ ungekcom H m 1 ¢ ungexcom E. Takke uM HeoOXOAuMMO B MHCbMEHHOW (opme
pa3sBEpHYTO OTBETUTh HA TEOPETHYECKMM Bompoc. B mponecce pemeHns 3amad  MOXHO
MOJIb30BAThCSl KOHCIIEKTaMU JIEKIUI U 110001 CripaBOYHOM JUTEPaTypOid, HO HENIb3s T0JIb30BATHCS
AIIEKTPOHHBIMU ycTpoicTBaMu. [1o okOHUaHUHM ceMHUHapa paboThl CAAIOTCS Ha MPOBEPKY.

KpaTkoe cogep:xkanue 3a1aHus:




Pemure 3amaun

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arTaHupOBaHHbBIE
pe3ynbTaThl 00ydeHUs
10 JIMCIUTUINHE

Bompocsi/3aganust 17151 IpoBepKH

3unarb: KoHCcTpykiuu u
XapaKTEPUCTUKU
TUIIOBOTO
obopynoBaHus, a
TaKKe TUTIOBBIC
CXEMHBIC peleHus,
pUMEHsIeMbIe B
COJTHEYHBIX
HEPTEeTHYECKUX
cUcTeMax.

1.Yrto Ha3bIBalOT KOAPPHUIUEHTOM MOTEph renuoycTanoBku? Kakue
BUJIbI TEIUIOBBIX NMOTEPH CcyllecTBY0T? Kaknue TexHuuecKkue pereHus
CIOCOOCTBYIOT UX CHWKEHHIO? 3allMIINTE YPAaBHEHUE TEIJIOBOTO
OajaHca YCTAaHOBKHU 4epe3 KOJIMUYECTBO MOIVIOMEHHOMN SHEpIuu U
MOTEPU YCTAHOBKH (C yUETOM IUIOMIAAN U Pa3HUI] TEMIIEPATyp).
2.YT0 Ha3BIBAIOT MOJIE3HOM TETUIOTOM MPHU PabOTE TeTMOyCTaHOBKH ?
Kak sTa BennunHa cBs3aHa ¢ K03 UIIMEHTOM MOJIE3HOTO ACHCTBUS
YCTAHOBKM? 3alMIINTE YpaBHEHUS TEIJIOBOro OajlaHca,
BBIpaXKaroIIMe MOJIE3HYIO TEIUIOTY YEpPE3 SHEPTUIO, IIEPEIaBAEMYIO
TEIUIOHOCUTEIO0, HUPKYJIUPYIOIIEMY B YCTaHOBKE.

3.Uto Takoe Tepmudeckoe conpoTunicHue? Kak oHO BEIYHCIIAETCS,
€CJI B YCTaHOBKE MPOTEKAIOT Pa3IMUHbIE TUIIbI TEIUIOOOMEHHBIX
nporeccoB? Kakue TemmooOMeHHbIE TPOLECCH TPOTEKAIOT B
reJM0yCTaHOBKAX?

4.Yro takoe yncna mogpodus? KakoB anroputm onpeaeneHus

K03 PULIMEHTa TEIIO0TAaYH IPU KOHBEKTUBHOM TEIIIOOOMEHE B
obmeMm ciaydae? Kakue TUIIBI KOHBEKTUBHOT'O TEIIIOOOMEHA
IPOTEKAIOT B FeJIMOYyCTaHOBKaxX?

5.0cHOBHO 3aKOH Te1oo0MeHa u3inydeHueM. Mzmyuenue manoro
Tena B 6onbinoi 00beM. Temmneparypa HebocBoaa. TermiooOMeH
U3JTYYCHHUEM MEXY MMapauleIbHBIMU IIACTUHAMH (KOAKCHAIbHBIMA
IAUTHHAPAMU ).

6.Ilagenue nyya Ha MPO3payHyIO MOBEPXHOCTH. 3akoHbI CHemnyca
u Openels.

7.1IpoxoxkaeHue cBeTa yepes Npo3padyHblii HEMOMIONAIOIIUI CIIOU ¢
Y4€TOM MHOTOKPATHBIX OTPaKEHUH.

8.ITpoxoxaeHue ceera uepes ociabmustoumii cnoit. Koappunuent
IPOMYCKaHMsI C YYETOM OCJIabJIeHHsI CBETA.

YMmers:  Omnpenensarb
paboure  mapaMmeTpsl
000pyI0BaHUS u
cucTeM Ha 6aze
HBUD,

aHAJTU3UPOBATh

3¢ (PEeKTUBHOCTL  ITHX
CHCTEM.

1.H1. Onpenenuth KO3PPUIUEHT KOHBEKTUBHON TEIUIOOTIAUH MIPH
TerI000MeHe MeX Ty a0copOepOM COTHEUHOTO KOJUIEKTOPa,
HarpeTsIM 10 Temnepatypbl 373 K, 1 CTEKJIIHHBIM OrpaX/I€HUEM,
umeronmm remreparypy 324 K. KosnekTop HaKkJIOHEH 1O YTIIOM
45° x uiockocTH 3emiii. PaccTosiHue Mexay cTeksioM 1 abcopdbepom
— 25 mmM. Kpurepuii I'pacroda npunsts pasabim 50.73x103, a
kputepuit [Ipanarinsa pasaev 0,697. TemnonpoBoIHOCTE BO3/1yXa B
MIPOCTpaHCTBE Mex 1y abcopbepom u creksiom pasHa 0,0299 B1/(MK).
Koaddunument usnyuenus abcopodepa pasen 0,1, a koapdunrent
n3nyuyenus crexna — 0,88. OnpenenuTs Takke MIIOTHOCTh TEMJIOBOIO
MOTOKA, MPOXOIAIIEro oT abcopdepa K CTEeKITy, 1 TEPMUUYECKOE
COIPOTHBIICHUE HA 3TOM yYacCTKE.

2.H2. ]I mi1ockoro COTHEYHOTO KOJIEKTOPA C IBOMHBIM
OCTEKJIEHUEM OIIPEAEIUTH MOIJIOMEHHOE CYMMapHOE COJTHEUHOE
W3JIyYEHHE 3a UIoJb Mecsll. KomiekTop pacnosiokeH Ha oTMeTke 44°
CEBEPHOM IIHUPOTHL, I'I€ B pACYETHBIN [IEPUOJ CPEAHEMECTYHBIN
CYTOYHBIN MPUXOJ CYMMAapHOM COJTHEYHOU pagualiuy Ha
TOPU30HTAJIBHYIO IUIOMIAJKY paBeH 28 M/x/M2, a cpeiHeMeCsIuHbIN
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3anjgaHUupOBAHHBIE
pe3ynbTaThl 00ydYeHUs
10 JMCIUTUINHE

Bonpocei/3aganus 1iist mpoBepKu

uHAeKC obmayHocty — 0.66. KomuiekTop OpueHTHPOBaH OMTHUMAIBLHO
10 a3UMYTY U yIIIy HaKJIOHAa K ropu3oHTy. [IpuBenénnas
norJonaTeNbHas CIOCOOHOCTh CHCTEMBI MMOKPBITHE—a0copoep 1o
OTHOIIICHUIO K HOPMAaJILHO MajaroriemMy u3nydeHuto — 0.85.

3.H3. OmpenenuTh MI0THOCTH TEIIOBOTO MOTOKA, MIEPEIAaBAEMOTO OT
OJIHOTO CTEKJIa K JPYTOMY B IIJIOCKOM COJTHEYHOM KOJIEKTOPE C
JBYMs CTEKIJIAMHU, & TAK)KE€ TEPMUUYECKOE COMPOTUBIICHUE HA 3TOM
yuactke. Temneparypa HapykHOro cTekiia paBHa 298 K, a
Temreparypa BHyrpernHero — 324 K. Koaddurment nzmydeHus
crékout paseH 0.88. KosekTop pacnosioxeH Ha oTMeTke 35°
CEBEPHOI MUPOTHI U OPUEHTUPOBAHHOTO ONTUMAIBHO 10 YTy
HakJIOHa. PaccTosiHue Mexay CTEKIaMu — 25 MM.

4.H4. Onpenenutb cyMMapHOE KOJIMYECTBO IPSIMON COJTHEUHOMN
paauanuu, MOTJIOMIEHHOE COTHEYHBIM KOJIIEKTOPOM 32
OTONUTENbHBIN TIepro/1 (¢ HOAOPs o MapT). KosiekTop ycTaHoBIeH
Ha oTMeTKe 43° ceBepHO MIMPOTHI, 1 OPUEHTUPOBAH ONTHUMAIBHO —
Y TI0 a3UMYTQJIBHOMY YTy, U 110 HAKJIOHY K TOPU30HTY.
[TpuBenénHas norjiouiaTenbHas CHOCOOHOCTh CUCTEMBI CTEKIIO—
abcopOep mpu HOPMATBHOM TaJICHUU COJTHEYHBIX JTydei — 85%.
CrekIIIHHOE MOKPBITHE KOJIeKTopa umeeT 1 cnoit. CpegHuit
KOd(QUITMEHT mepecuéra NpsIMOi COTHEYHOH pajraliy 1
WHCOJISIUS HAa TOPU3OHTAIBHOM TIIOIIAIKe 32 aTMochepoit u 'y
MMOBEPXHOCTHU 3€MJIH JIJISI KAXKIOTO M3 PACUETHBIX MECSIICB:

Hosiopp | [lekadps | SInBaps | PeBpaas | Maprt

2.6 3.1 2.8 2.1 14
HO0, M/I:x/m2 | 16.60 12.67 14.58 19.58 26.32
H, MJIx/m2 | 7.88 5.00 4.46 7.02 11.99

5.E1l. B comHeYHOM KOJIJIEKTOPE C IBYMS CTEKJIAMH TeMIIEpaTypa
Hapy>KHOTo cTekisa paBHa 298 K, a temneparypa BHyTpeHHero — 324
K. Koadppunuent usnydenus créxon paset 0.88, koapduument
KOHBEKTHBHOM TEIIOOTAAYN OT BHYTPEHHETO CTEKJIA K HAPYKHOMY
paseH 2,87 Bt/(M2K). OnpenenuTs MI0THOCTb TEMJIOBOIO OTOKA OT
BHYTPEHHETO CTEKJIa K HAPYKHOMY, a TAK)KE TEPMUUYECKOE
COINPOTHUBIIEHUE HAa 3TOM yYacCTKe.

6.E2. B comHeuHOM KOJIJIEKTOPE C IBYMsI CTEKIIAMH TEMITEPATYPhI
abcopbepa 1 BHyTpeHHero crekia paBubl 373 K u 324 K
cootBeTcTBeHHO. Koo durmenT m3nyuenns crexia — 0.88,
abcopbepa — 0,1. Tepmuueckast IPOBOAUMOCTb KOHBEKIIUH MEXTY
abcopbepoM 1 BHyTpeHHUM cTeksioMm — 3,44 B1/(M2K). Haiitu
IUIOTHOCTb MTOTOKA TEIUIOBBIX MOTEPh, a TAKKE TEPMHUECKOE
COIMPOTHBIIEHUE Ha Y4acTKe Mex Ay abcopOepoM U BHYTPEHHUM
CTEKJIOM.

7.E3. B comHEeYHOM KOJIEKTOpPE C IBYMSI CTEKJIAMHU TeMITepaTypa
HapyKHOTo cTekia paBHa 298 K, a temneparypa HebocBoaa — 283 K.
KoaduimeHT KOHBEKTUBHOM TEIIOOTIa4H OT HAPYKHOTO CTEKIIa K
HebocBoay paBeH 10 B1/(M2K). OnpenenuTs MIOTHOCTH TETJIOBOTO
MMOTOKA, MPOXOIAIIEro OT abcopbepa K BHyTPEHHEMY CTEKITY.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl 00ydYeHUs
10 TUCIUIUINHE

Koadduuuent nznyyenus ocrekiaeHus Koyiekropa paseH 0.88.
8.E4. B BakyyMupOBaHHOM MOJYyJIe TearnocucTeMbl Tuma Parabolic
Trough teronocutensb ¢ pacxoaom 0.54 T/4 HarpeBaeTcs OT
temnepatypsl 215°C no 244°C. Ero cpeanenHTerpajibHas
TEIIOEMKOCTb TEINIOEMKOCTD B 3TOM JIHANa30HE TEMIIEPATyp paBHA
2.268 xJIx/xrK. [TapabomommMHIpUIECKUN KOHIIEHTPATOP
¢dokycupyer Ha MOJIyJIe TEIJIOBO MOTOK, OT KOTOPOTO
temionpuéMHuK norjomaet 17 kBt u cam HarpeBaercs g0 350°C.
OnpenenuTs TeMIepaTypy CTEKISTHHON 000104KH Moayisi. CTerneHb
YEPHOTHI 000JI09KHY 1 TeronpuéMunka — 0.87 u 0.9
COOTBETCTBEHHO. /InamMeTphl CTEKITHHON 000I0UKH U
TEIUIONPUEMHHKA COOTHOCSTCS Kak 3:2, a Hapy>KHasi TOBEPXHOCTh
TerionpuéMHMKa paBHa 1.5 M2.

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinonnenus 3uanusa: O0e 3a1a4u pereHsl BEPHO, HAa TEOPETHUECKHIH
BOIPOC JIaH UCUEPIIBIBAIOIINH OTBET. JlomyckaeTcs cimyvaiiHas ommoka B nudpax, HO
MOCTIeIOBATEIBHOCTD PEIICHHS ISl KaXKI0M 33a]auu TOJDKHA OBITh M3JI0’KEHA MOIPOOHO U TOYHO.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu evinoinenus shanua: OaHa U3 3a/1a4 pelieHa BepHo, AJi1 BTOPOi
3aJ1a4u BEPHO OTpeieieHo 0oJiee MOIOBHHBI MPOMEKYTOYHBIX BEJIWYHH, JINOO U3JI0KEHA BEpHAs
MoCIe0BaTeNbHOCTh pelieHus. Ha TeopeTndeckuii Bompoc AaH BepHbIN oTBeT. JInbo: 00e 3amaun
PEIICHBI BEPHO, HO Ha TEOPETUIECKHI OTBETA HE JaHO.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapaxmepucmuxu evinoanenus snanua: OaHa U3 3a1a4 penieHa BEpHO, PELLIEHUE [
BTOPOI1 3314 HE NMPEAOCTABIECHO, HA TEOPETUUECKHI BOIIPOC JaH BepHbIN 0TBET. JInbo /s

KaX/101 3a/1a4y BEPHO ompezeieHo 0oJiee MOJIOBUHBI TPOMEXYTOUHBIX BETMYUH WIHM U3JI0KEHA
BEpHas M0CJIeI0BaTeIbHOCTh PEIICHUs, HA TEOPETUYECKUI BONPOC J1aH BepHbIi oTBeT. JInbo ogHa
U3 3aj1a4 pelieHa BepHo, JJIs BTOPOil 3a/1a4u BEPHO ONpeeNeHo Ooiee MOJIOBUHBI TPOMEXYTOUHBIX

BEJIMYMH, WIN U3JI0KEHA BEPHAs NIOCIIEI0BATENBHOCTh PEIIEHUS, HO HA TEOPETUYECKUI BOIIPOC

OTBET HE JaH.

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)

Onucanue XapakmepucmuKu 6blNOJIHEHUS 3HARUA. He BhInOIHEHBI YCJIOBUA OJIA MMOJTYYCHHA OLICHKU
" mn
3",

KM-3. Pacuer cucreMbl COJTHEYHOI'0 TEIJIOCHAOKEeHUA

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHnsi KOHTPOJBbHOro Meponpusitusi: Ha 6-i1 Henene cTeqHTBI MOJydaroT
UHAMBUAyaJlbHOE  3aJlaHue Uil pacueTHo  pabotrbl. Co  cTyA€HTaMH  NPOBOJIUTCS
KOHCYJIbTAallMOHHOE 3aHATHE, 3ajJada KOTOPOTO0 - Ppa3bsACHUTh OCOOCHHOCTH BBIIOJHEHUS

pacueTHOro 3ajaHus. 3agaHue opopMIIIEeTCs CTYJA€HTaMHU B 3JIEKTPOHHOM BUJE, MPU 3TOM MOTYT
12




OBITH HCIIONIb30BaHbI pacuyeTHble nmakeTsl (Mathcad, Mathlab u T.1.) Bpems 3ammutel pacueTHOM
pabothl - 12-a1 yueOHas Hemens. Jlo 3TOro BpeMEHH CTYACHTHI MOTYT NPUHOCHTH Ha IMPOBEPKY
IPOMEXYTOUHBIE PE3YJIbTAaThl PACUETOB U KOHCYJIBTUPOBATHCS C MPENoJaBaTelIeM IO BOIPOCaM,
BO3HHUKAIOIIMM B XOJI€ BBIIOJHEHHS pa0OThl. B mpoliecce 3ammThl CTyneHTaM OyaeT HeoOX oMo
MOSICHUTH aJITOPUTM PacdeTa, CMbICI UCTIOIb30BAHHBIX (OPMYI U 0003HAUCHUH, a TAaKXKe IOJABECTH
UTOT U C/IeJaTh BHIBOBI 110 pa0OTEe HA OCHOBAHUH IOJIYUYECHHBIX PE3YyJIbTATOB.

KpaTtkoe conep:kanue 3a1aHusi:
J1s joMa KOTTEIDKHOTO THIIA C CUCTEMOM COTHEYHOTO TEIUIOCHAOKEHHSI (OTOILICHHE, TopsIee
BOJIOCHA0KEHHUE) PACCUUTATh JIOJIO TEIJIOBOM HArpy3KH, KOTOPasi MOXKET OBITh TTOKPHITA 32
CYET COJIHEYHOM SHEPTHH MIPU 33JJAHHOM TUIOIIAN COTHEUHOTO KOJIICKTOPA.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE
pe3ysibTaTel  O0yYeHHS
JVICIUTUTAHE

1o

Bomnpocel/3aganust a7t IpoBEpKU

YMeTh: BBIONHSITE pacyeTsl,

CBs3aHHBIC

C

IMPOCKTUPOBAHHUEM YCTAHOBOK

u cucreM Ha O0aze HBUD.

1.BepHoe BbIIOJIHEHNE PAacue€THOIO 3aaHUs
CBUJICTEJIbCTBYET 00 OCBOCHUU YMEHHS.
[TprMep UCXOAHBIX NaHHBIX I PACYETHOIO 3aaHUs:
BAPUAHT 3
Jl1s 1oMa KOTTEIKHOT'O THUIIA C CUCTEMOM COJTHEUHOTO
TEII0CHA0KEHUs (OTOIIEHUE, ropsiuee BOJOCHA0KEHNE)
paccuuTaTh J10JII0 TEMJIOBOM HAarpy3KH, KOTOpast MOKET ObITh
MOKPHITA 32 CUET COTHEUHOM SHEPTUH, €CITH IIJIOIA b
KoJIJIeKTopa A paBHa:

a) 10 m2,

0) 30 m2,

B) 60 m2.
VcxonHble aHHBIE:
1. YUncno KuabLoB: S5 4eI0BeK
2. lllupota pacnonoxeHus goma: ¢ = 43° 34’
3. Hakmon kosutekTopoB: S = ¢ + 15°
4. A3uMyTaJIbHBINA yroj KOJUIEKTOpPOB: ¥ = ()
5. Xapakrepuctuku koyuiektopa: F_r(ta) = 0.64, =4.4
6. Pacxon antugpusa yepe3 mpoMexyTOUHbIH
termtooomennuk: mM_afmed= 0.015
7. Tenmoémkocts anTudpuza: C paf = 3350
8. PacxoJ BoJbI uepe3 NpoMeKyTOUHbIH TEIIO0OMEHHUK:
m_wmed = 0.018
9. BmectuMmocts 6aka-akkymysstopa: V = 140
10. DddexTuBHOCTD TEMI00OMeHHMKa Harpy3ku: E_| = 0.73
11. Pacxox BoIbI yepe3 TeIUI000OMEeHHHK Harpy3ku: V_wl =
0.54
12. Pacxox Bo3yxa 4yepe3 TermiooOMeHHUK Harpy3ku: V_al =
530
13. Temnieparypa ropstaeid Boasl: T_h = 60°C
14. Temneparypa xo101H0# Boabl: T_C = 6°C
15. [IpousBeneHne Hapy>KHOW TOBEPXHOCTH JIOMa Ha
ko dunuent moreps: (UA)_| =500
Knumarudeckne ycinoBusi MECTHOCTH, B KOTOPOH pacroyioskeH
JIOM, B35ITh M3 aKTyaJIbHON KJIMMAaTOJOTHYECKON 0a3bl TaHHBIX

(NASA).
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Onucanue xapakmepucmukuy 6bln0IHeHUs 3HanusA: PacueTHOe 3a/laHKe BBIIOJIHEHO BEPHO U B CPOK.
CTyneHT MOXKET O0BSICHHUTD JIF00YI0 (OpMYITy WIIH BETHYHHY, (PUTYPHPYIOIIYIO B pacyere.

Oyenxa: 4 («XOpoILIO0»)

Onucanue xapakmepucmuku goinonnenus 3uanus: CTyJeHT MOXKeT 00BbsICHUTD J1100YI0 hopMyTy
WIN BEJIMYHMHY, GUTYPUPYIOLIYIO B pacuere. PacyeTHoe 3ajaHKe BHINOJIHEHO MOJTHOCTHIO, OJTHAKO, B
pacuerax JoIylleHa omnoKa, 1100 ONTUMaIbHOE 3HaYeHUE IUIOLAN KOJUIEKTOpa OIIPEIesIEHO
HeBepHO. Taroke oneHka "4" - MakcUMallbHas OLIEHKA, Ha KOTOPYIO MOXKET IIPETEH10BaTh CTY/IEHT,
€CJIM BIEPBBIC clIaeT paboTy mpernoaaBaTento mocie 12-i yaeOHON HeeH.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)

Onucanue xapakmepucmuku 6bInoIHeHUs 3HaHus: PacueTHOE 3a/laHue BBITIOJIHEHO MOJIHOCTBIO.
JlommycTiMo HaJiMuue OMMOKY B pacderax, JM00 HEBEpHOE ONpPEeIeICHUe ONTUMATBLHON TUIOMIAIN
KoJuIeKTopa 1o rpadguky. CTyAeHT MOKeT OOBSICHUTH XOTsI Obl 3 U3 5 BEIMUMH WK (HOPMYIL,
WCIIOJIb30BAaHHBIX B pacyeTax U BRIOPAHHBIX MIPEIOAaBaTelieM CIIy9aiHbIM 00pa3oM. Takke OIeHKa
"3" - eIMHCTBEHHAS OLICHKA, HA KOTOPYIO MOXKET IIPETEHIOBATh CTY/CHT, €CJIH BIIEPBBIE CIACT
paboTy mpernoaaBaTento Ha 3a4eTHOU Heerne.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuky 6bINOJIHEHUsL SHAHUSL

KM-4. Pazanunsie HBUD

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHUsi KOHTPOJLHOro Mmeponpusitusi: KoHTponbHas pabora 3aHMMaeT 2
aKaJIeMMUYeCKUX Jaca. B Hauasne 3aHATUS CTYACHTHI IONYYalOT 3aJaHue, BKItodaroniee 4 3aaauu u 4
TEOPETHUECKUX BOIpoca. B mpoiiecce pemenns 3aaad MOKHO TOJIb30BATHCSI KOHCTIEKTAMH JICKITUIA
U JTI000H CIPaBOYHON JTUTEPATypOi, HO HENb3sl MOJB30BATHCS AIEKTPOHHBIMU ycTpoiicTBamu. [1o
OKOHYaHUU CEMHMHAapa padOoThI CIAIOTCS Ha MPOBEPKY.

Kpatkoe conepxanue 3aganus:
Pemnre 3amaun n gaite pa3BepHyTHIE OTBETHI HA TEOPETUUECKHUE BOIPOCHI

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3aIIaHUpPOBaHHbBIE Bonpocel/3aganus 1uist mpoBepKU

pe3yibTaTel O0Yy4YeHHs 110

JTUCIUIUINHE

3HAaTh: Teopetnueckue 1.TemnepaTypHblil rpaJUeHT TPYHTA U KIacCUPUKALUSL
OCHOBBI MCIOJIb30BAHUS TUAPOTEPMAIIbHBIX PaiiOHOB.

SHEPrUu BETPA, pex, 2./IBa mpUHLIKIIA U3BJICYEHUS TEIUIA B FEOTEPMAIIBHOMN

IIPUWINBOB, T€OTEPMAIbHOU
JHEPIHUsl, TEILUIOBON YHEPrUs
OKeaHa.

DHEpTeTHKE.

3.KoaddurmeHt TopMoxkeHHUS TOTOKA, KOI(DPUIIMEHT MOIITHOCTH
u KI1/] Berpoycranosku. Ilpenen a¢ppexrusHoctu BOY.
4.XapaKkTepucTUKU OMOMAacChl: TEXHUYECKUNA aHaJH3,
DIIEMEHTHBIH COCTaB, MJIOTHOCTb.

3uare:  KoHcTpykumm u 1.BonsTamnepnas xapakrepuctuka ®OI1. 3aBucumoctsb

XapaKTECPUCTUKU THIIOBOT'O
o0OpyIOBaHUs, a TaKxke
THUIIOBBIC CXEMHBIC
pelieHus, MPUMEHSEMbIE B

xapakrepuctuk O@OII ot TemmepaTypsl.

2.I1apannenbHoe U nocienosarenbHoe coequnenue OOII.
3aBucuMocTh MolHOCTH POI1 OT MHTEHCUBHOCTHU M3ITYYEHHUS.
3.OCHOBHBIE XapaKTEPUCTUKHN AKKYMYJISITOPOB TEIJIOBOM
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOydYeHHUs TIO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

CUCTEMax
SHEprocHa0xeHusi Ha 0ase
paznuunsix HBUD.

sHeprun. Kiaccuukanus cucteM akKyMyIUpOBaHUS TETUIOTHI.
4.OCHOBHbIE XapaKTEPUCTUKU aKKYMYJIATOPOB AJIEKTPUUYECKOM
sHeprun. Kitraccupukanus CucTeM akKyMyITHPOBaHUS
AIIEKTPOIHEPTUH.

5.Koncrpykuust BOY ¢ ropu3oHTanbHON 0ChIO BpaleHHUS.
6.TexHonoruu ucrnoyib3oBanus 6momaccel. CocTas rasa,
MOJTy4aeMOr0 IyTeM aHadpOOHOTO COPAKUBAHUS U ITyTEM
razupukanuu. OTInYKe NPoLeccoB ra3uuKaluy U MUPOIU3a.
7 Ipunnmn padboTsl TypouHb! Yaruica. KoHcTpykius
MPWIMBHBIX JIEKTPOCTaHUUNA. KOHCTPYKIIUS BOTHOBBIX
ANEKTPOCTAHIIUH.

8.Cxema ¥ MPUHIIMI JEHCTBUS TEIIOBOro Hacoca. MicTouHMKH
HU3KOITOTCHIIMAIHLHOTO TEIUIA.

YMerTs: OueHuBarhb
SHEPreTUYECKUI

MOTEHIMAI BETPa, MaJbIX
pEK, TPUIMBOB, TEIJIOBOM
SHEPIuM 3€MJIM U OKeaHa 10

KJIFOYEBBIM ITApAMETPaM.

1.3apaua 1

Pagnyc Berpokoneca BOY R=10 m. CkopocTh Haberaromero
notoka Bo3ayxa U0 = 10 m/c, a ckopocTh MOTOKA BO3/1yXa 3a
kosiecoM U2 = 7.1 m/c. [I1OTHOCTH BO3yXa MPUHATH
MOCTOSIHHOM M paBHOM pB = 1.22 kr/m3. KIIJI renepaTopa
HIPUHATH paBHBIM 7T = 0.9.

Onpenenure KII/I u anexkrpuueckyto MomHocts BOY B
3aJJaHHBIX YCIIOBHUSX.

2.3agaua 2

Pacxon ¢peoHa, HUPKYIUPYIOMIETO B KOHTYPE TEIJIOBOTO
Hacoca cocrapisger G¢ = 0.7 kr/c. Ternora kuneHus ppeoHa,
COOTBETCTBYIOIAs CPETHEMY JIaBJICHHIO B KOHJIEHCATOPE,
coctaBmseT 233 KJx/kr. Pacxo Boabl B OTOMUTEIIEHOM
KoHType cocTaBisier GB = 2 kr/c. Temneparypa o0OpaTHOI BOJBI,
nocTynarouie Ha BxoJ koHaeHcaropa cocrasisier 60 °C. KII/Q
TerooO0MeHHuKa coctasiisieT 1o = 0.95, a koapdunreHt
npeoOpa3oBaHus SHEPTUH TEIIOBOTO Hacoca | = 3.7.

Kakyro MOmHOCTh NOTpeOIsieT KoMIIpeccop TEII0BOro Hacoca?
Jlo xakoif TemnepaTypbl BoJja B OTONUTEIHLHOM KOHTYpe
HarpeBaeTcs TEIIOBBIM HacocoM?

3.3agauya 3

Pacuernas Bbicota npunusa Kucnory6cekoit [I9C cocrapnsier
2.5 M. Jlnuna 3anuBa «Kucnast ry6a» = 2.5 kM, a cpeaHss
mpuHa = 470 m. KI1 /I rugpoTtypOuns! coctaBnser #rt = 0.85.
KIIJI reneparopa nr = 0.9. bepera 3anuBa u3-3a X KpyTU3HbI
MOYKHO CUNTATh BEPTUKAIHHBIMH.

PaccuuTaiite o011ee KOJIMUECTBO dJIEKTPOIHEPTUH,
BbIpabaThIBaeMO€ 3JIEKTPOCTAHIMEH BO BpeMsl OTJIMBA.
Onpenenute MPOMYCKHYIO CIIOCOOHOCTh TUAPOTYPOUHEI B
HOMMHAJILHOM peXXHUMe padOThl, €CITU U3BECTHO, YTO
HOMUHAJIbHAS! MOIIHOCTB 3JIEKTPOCTAaHIIUK cocTaniser 1.7 MBT.
4.3anaua 4

MorHoCTb, noTpebiisieMasi CHCTEMOM YIMYHOTO OCBEILEHUS,
coctaBisieT N = 3.6 kBT. Cucrema padoraet ¢ 19-00 Beuepa 10
9-00 yrpa. Cyrounslii rpaduk ynenbHoi MomHocTH OIIT
IIpEJICTaBJIeH Ha PUCYHKE.
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKU
pe3ynbTaThl OOydYeHHUs TIO
JUCITUILINHE

200+

150+

100

50

Y aensHas mowHocTe @3, Br/imh2

Bpewma, 4
KakoBa munumanbnas miomans ®OI1, neoOxoaumast 1iist
obecrnieueHus paboTOCIIOCOOHOCTH CUCTEMBI YIIHUYHOTO
OCBCIICHHS?
Kakoii 1omkHa ObITh EMKOCTH 3JIEKTPHUECKOTO aKKyMYJISITOPa,
y10o05I momans ®OI1, Heobxoaumas i1 o0ecreueHust
paboTOCIIOCOOHOCTH CUCTEMBI OCBEIICHUS ObLTa MUHUMATBHOM?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: Bee 3agaun pemensl BepHo. Jlonyckaercs
ciydaifHas omuOKka B u¢pax, HO MOCIEA0BATEIBHOCTD PEILIEHUS IS KaX /10 3a7a4u JOJDKHA
OBITH U3JI0’KEHA MOIPOOHO U TouHO. Ha Bce TeopeTrueckue BONPOCH! 1aH BEpHBIN
HCYEPNBIBAKOIIUI OTBET.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoaHeHus snanua: Kak MUHIMYM TPpH 337a4d PELEHBI BEPHO.
Jomnyckaetcs ciydaiiHas omnOKa B udpax, HO MOCIEI0BATEIIbHOCT PELISHUS TSl KX 101 3a1aun
U3 3TUX TPEX JI0JKHA OBITh M3JI0KEHA MOJIPOOHO U TOYHO. Kak MMHUMYM Ha TpU TEOPETUUECKUX
BOIIPOCA JIaH BEPHBIN U NCUEPIBIBAIOIIUN OTBET.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu 6binoneHus snanus: Kak MUHUMYM JIBE 3a/1a4il PELICHbI BEPHO.
Jlomyckaercs ciaydaiiHas omrOKa B Iiudpax, HO IOCJIEA0BaTEIbHOCTD PEIICHUS s KaKIO0H 3a/1a4u
U3 ATUX JIBYX JIOJDKHA OBITH M3JI0’KEHA MOJIPOOHO U TOUHO. Kak MUHMMYM Ha JIBa TEOPETHUECKUX
BOITPOCA JIaH BEPHBIN U NCUEPIBIBAIOIIUN OTBET.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuku 6binoHeHus 3uanus: He BbIIOJIHEHb! YCIOBUS IS MOJIy4eHHsI OLIEHKH

II3II
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopmMa NPOMeKYTOUHOI aTTecTannu: 3a4eT ¢ OICHKOM

IIpumep Onsiera

Bompoc 2
VTIBl, ¢ MOMOIIBIO KOTOPBIX 3a1aéres nonoxkenne ConHia Ha HeObecHOi cdepe.

Bonpoc 17
Mertonuka onpenenenus 10U 1ud(y3HOTO U3TyIeHHS 10 OTHOIICHUIO K CyMMapHOMY.

Bomnpoc 44
Hcnonp30BaHre HU3KOMOTEHIIMATBHON TETIOBOM sHepruu. CxeMa U MpUHIUI paboThI
TEIIOBOT'O Hacoca.

IIpoueaypa nposenenus

CryneHTsl ciaydailHbIM 00pa3oM IMONy4aloT MO TPU BOIpoca U3 crnucka. Homepa momydeHHBIX
BOIIPOCOB 3aMUCHIBAIOTCS MPEIoAaBaTeseM, 3aTeM CTYACHTHI NMoNy4yarT | akageMuuecKkuil yac Ha
noaArotoBKy. OTBETHI Ha Ka)IbIi BOIPOC 0(DOPMIISIOTCS B MMCBMEHHOM BHUJIE, PU HEOOXOIMMOCTH
OTBET JIOJDKEH coJiepkaTh (popmysibl U rpaduueckue MaTepualsl (HallpuMep, CXeMbl YCTaHOBOK). B
MpoI1ecce MOATOTOBKU CTYJIEHTHI MOTYT TOJIb30BAaThCSA KOHCIEKTaMH JIEKIMN W JIF0OO0M MeyaTHOM
JUTEPaTypOid, HO HE MOTYT IMOJIb30BAThCA ANEKTPOHHBIMU YCTPONUCTBAMHU.

[TpernogaBarens OIICHUBACT YPOBEHb MUCHMEHHBIX OTBETOB H 33J1a€T YTOUHSIOIINE BOTIPOCHI, YTOOBI
yOeIuThCs, YTO CTYIEHT XOPOLIO MOHUMAET CMBICT MaTepHalia, U3JI0KEHHOT0 B OTBETaX. 3aTeM K
KKJIOMY W3 BOIPOCOB 3aJACTCS JIOMOJHHUTEIBHBIA BOMPOC, CBA3AHHBIM C HHUM TEMaTUYECKH.
Bonpoc 3amaeTcs TakuM 00pa3oM, 4TOOBI HA HETO MOKHO OBLIO OBICTPO aTh OTBET, B TOM YHCIE -
B YCTHOU (opme.

B xoxe 3auera npenoaaBaTenb OLEHUBAET:

1) ypoBEeHb MUCHMEHHBIX OTBETOB Ha BOIIPOCHI;

2) mOHMMaeHue CTYJAEHTOM MaTepUaioB, U3T0KEHHBIX B MTUCHbMEHHBIX OTBETAX;

3) OTBETHI HA TOTIOJIHUTEIHHBIE BOTIPOCHI.

L. Ilepeuens Komnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-Sonk-3 JleMOHCTpUpYyeT MOHUMAaHUE (PU3NYECKUX SBICHUN U
yMEEeT MPUMEHTh PU3NYECKHE 3aKOHBl MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TEPMOIUHAMUKH,
IIEKTPUYECTBA U MAarHETU3Ma JUIsl PEIIEHUs TUIIOBBIX 3a/1a4

Bonpocsl, 3aganus
1.1. Knaccuduxanuss HBUD. X ponb 1 nepcrneKTuBbl B COBPEMEHHOM MHPE.
2.2. YTIIbI, ¢ TOMOIIBIO KOTOPBIX 3a/1aéTcs nojioskenne ColtHila Ha HeOecHoM cdepe.
3.3. Y1ibl, ¢ TOMOIIBIO KOTOPBIX 337a€TCs MOJI0KEHUE Tela Ha MOBEPXHOCTH 3EMJIH.
4.4. YT1b1, ¢ TOMOIIBIO KOTOPHIX 3a7aETCsl OPUEHTAIIHSI TUIOIIAIKU B TIPOCTPAHCTBE.
5.5. Yron manenus conmHeuHsIx tydeil. Ha uro on Bausier?
6.6. CocTaBJisroIye COTHEYHOTO H3ITyYSHHS, TIPUXOISIIETO Ha TIPOU3BOIHHO
OPUEHTUPOBAHHYIO MPUEMHYIO IIOMIAKY.
7.7. CyMMapHbIil IPUXOJT COTHEUHOH pajialiii.
8.8. Cnextp mznyuenus: Conuna. OcnabieHue u paccessHue U3J1ydeHus B atmochepe 3emiu.
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9.9. ConHeuHasi moCTOSTHHAS ¥ €€ BapHalllK B TCUCHHE TO/1a.

10.10. IMepecuér nzmydeHus, IPUXOISIIECTO HA TUIOIIAIKY, KOTOPas OpUEHTHPOBaHA
MEPICHIUKYISIPHO COTHEYHBIM JIy4aMm, JJIs TJIOMIAIKU, OPHEHTHPOBAHHON TOPU30HTAIBHO.
11.11. [lepecu€T u3nydeHus,, MPUXOASILIEIO Ha MIIOMAAKY, KOTOpas OpUEHTHUPOBaHA
MEPIICHIUKYIISIPHO COTHEYHBIM JIy4aM, JJIs1 HAKJIIOHHOH TUIOIIA KU,

12.12. Tlepecu€T u3nydeHus:, MPUXOAAIIETO Ha TOPU3OHTAIBHYIO TUIOIIAKY, ISl HAKIIOHHOM
TUTOIIAIKH.

13.14. TToBepxHOCTHOE aTbOEIO.

14.15. Koadppunuent Hakiiona (mepecuéra) npsAMoii COTHEUHON paguanuu. YeM oTInyarTcs
€ro MTrHOBEHHOE€ U OCpeAHEHHOE 3HAUCHUS?

15.17. Meroauka onpeneneHus 101 TudGy3HOTO H3IydEHHS 110 OTHOIIEHUIO K CYMMapHOMY.
16.23. YrnoBast 3aBUCUMOCTB ITPOITYCKATEIbHON CIIOCOOHOCTH MPO3PaYHOTO TOKPBITHS.
17.24. YrnoBasi 3aBUCHMOCTb MOTJIOMIATENBHON criocoOHOCTH abcopbepa.

18.26. Ocabnenue cBera Mpu NPOXOKIASHUN TTPO3PAYHOTO Ci1osA. 3aKoH byrepa.
KoadduimeHT SKCTUHKITHHA.

19.37. buomacca kak UCTOYHUK SHEPTHH. DKOJIOTUYHOCTH U BO3OOHOBIsIEMOCTh. ICTOUHUKH
OMOMACCHI U €€ KOMITOHEHTHBIN cocTaB. OCHOBHBIE HEIOCTATKH OMOMACCHI KaK TOTUIMBA.
20.38. XapakTepuCTUKH OMOMACCHI: INIOTHOCTh, TEIJIOEMKOCTh, TETIJIOTa CTOPAHHUS.

21.39. XapakTepucTHKN OMOMAaCChl: TEXHHUYECKHUH 1 2JIEMEHTHBINA aHAJIHN3.

22.42. T'eorepmanpHas 3Heprus. TemneparypHblil rpagueHT 3emin. OCHOBHbBIC MPUHIIUIIBI U
CXEMBI U3BJICUCHUS TEIUIA.

23.45. Dueprus okeana. OCOOEHHOCTH BOJIHOBOM SHEPTETHUKU U KOHCTPYKIIMH BOJTHOBBIX
ANEKTPOCTAHIIUH.

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Yto Takoe 3eHUTHBIN yroi U yroJj najeHus COJIHEUHbIX Jyuel? B KkakoM citydae OHM paBHBI?
Bepwnbiii oTBeT: Yron najeHus aydeil — yroia Mexay HampasieHueM Ha ConHIe U
HOPMAaJIbIO K IUIOIIA/IKE. 3EHUTHBIN Yol — yrojl MeX]ly HarpaBieHueM Ha ColiHLe 1
HaIPaBJICHUEM BEPTUKAJIBHO BBEPX. J{J1s1 TOPU30HTANIBHOMN IUIOIAIKU OHU PABHBI.

2.3akon CHemnnyca u 3akoH byrepa s cBera.
Bepupsiii otBet: 3akon CHemnuyca: nl*sin(a) = n2*sin(b), rue nl, n2 — nokazarenu
npenomiieHus cpen 1 u 2, a u b — yriasl nafieHus ¥ IpeoMIIEHUsI COOTBETCTBEHHO. 3aKOH
Byrepa (3akon ocinabnenus): I’=I*exp(-kAL), rae I — ucxoauslit ay4 cBera, I’ — myurie,
MIPOILEIINI CKBO3b MPO3pAYHYIO cpeny, k — koaddurmeHT nornomieHus cpensl, AL —
JUIMHA ITyTH, IPOIAEHHOTO JIy4OM B CpEZE.

3.OnemeHTHBIN cocTaB 6oMacchl. [InoTHOCT GOMacchl.
Bepublit otBeT: OCHOBHBIE 351eMeHTHI OMoMacchl B nopsake yosiBanus: C, O, H, S, N.
[1noTHOCTH OBIBa€T HACBHIMHOM, KaXKyIIEHCS U UICTUHHOM.

2. Komnerenuuss/Muauxkarop: N/1-2onk-4 JleMoHCTpUpyeT MOHMMAaHNE OCHOB TEPMOJUHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJINHAMUKH U IPUMEHSET UX Ul Pacu€TOB TEPMOIMHAMUYECKIX
IIPOLIECCOB, LIUKJIOB U UX MOKa3aTenen

Bonpocsl, 3aganus
1.13. CnekrtpanpHoe pacupezeneHue 3Heprun u3nydeHust CoiHIa U COJIHEYHOTO KOJIEKTOopa.
CenexTuBHbIE TOBEPXHOCTH.
2.16. TertoBbIe Harpy3KHU KUIIOTO I0MA: UX BHJIBI U METOJIMKA pacuéTa.
3.18. IImockue coHEYHBIE KOJUIEKTOPBI. BBIOOp opreHTanmy (HakJIOHa K TOPU30HTY U
a3UMYTAJIBHOTO YIJ1a) COJTHEYHOT'O KOJUIEKTOpA.
4.19. YpaBHEHHE TEIJIOBOTO OallaHCa TeTMOYCTaHOBKU. METO bl CHIKEHHUS TIOTEPh B
reJIM0yCTaHOBKaX.
5.20. [IpuHIMTIHATBEHAS CXeMa YKUIKOCTHOW CUCTEMBI COJTHEUHOTO TETTIOCHAOKEHHS.
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6.21. [IpuHIMNIHaTBHAs CXeMa BaKyyMHOT'O COJTHEYHOTO KOJUIeKTopa. BeiGop opueHTanuun
(HaKJIOHA K TOPU30HTY U a3UMYTAJIBHOTO YIJIa) COJTHEUYHOTO KOJIJIEKTOpa.

7.22. ®akTOpPBI, BAUSIONIME HA TIOTJIONICHUE U3ITydeHUsT a0COpOEpOM COTHEUHOTO KOJIJICKTOpA.
[TpuBenénnprii KOAhOUIMEHT MOTJIOMIEHUS CHCTEMbI a0copOep—TIIOKpPHITHE.

8.27. KoadppunueHnt noreps renmoycTaHoBKU. CxeMa TepMUUYECKUX COMPOTHBIICHUH.
DNEKTPOTEXHUYECKask aHAJIOTHS.

9.29. KonneHTparopsl coHeuHOU sHEepruu. [IpruMeHsiemMble B SHEPTeTHKE KOHCTPYKLIUH.
[TpenenbHbI KOAPGIUIUEHT KOHLIEHTPALIUH.

10.30. [puaImI paboThl (OTOINEKTPUIECKUX MTPEOOpa3oBaTEIC U UX OCHOBHBIE
XapaKTePUCTHUKHU.

11.31. Barapeu ¢orosnexrpuyeckux Moaynend. O0racTi mpuMeHeHUs POTOINEKTPHUECKUX
npeoOpaszoBareneil 1 0COOEHHOCTH IKCILTyaTalllu.

12.32. IIpuHuum paboThl BETPOIHEPreTUYECKHX ycTaHOBOK. Cxema BOY ¢ ropuzoHTambHOM
ocklo BpanieHus. [Ipumepsl koHcTpykinu BOY ¢ BepTHKanbHOM OChIO BpAILICHUS.

13.33. BozneiicTBre BO3AYIIHOTO MTOTOKA HA BETPOYCTaHOBKY. [lapameTp reomeTpuyeckoro
3anonHeHus. Paboune nmapameTpsl Haberaroiero BO3AyIIHOTO MOTOKA U [IKala CUJIbl BETpa.
14.35. IlpunHnun paboTsl TUApodIeKTpocTanimii. OcHoBHOE o0opynoBanue ['DC. Mansie ['OC.
[Tpo6nems! skcmryaranuu ['9C.

15.36. Pacuer momHOCTH 1 BEIOODP TypOuHBI it ['DC.

16.40. TexHo0THMHU KCIIOJIB30BaHUs Onomacchl. [Tuponus.

17.41. TexHONOTHH UCIIOB30BaHUS OMoMacchl. ['a3udukanus.

18.43. I'eorepmanbHas sHeprus. CxeMbl IPOU3BOJICTBA dNIeKTpodHepruu. [Ipsamoit mapoBoii
UK.

19.44. Vicnonb30BaHre HU3KOMIOTEHIIUATIBHON TETNIOBOM SHepruu. CxeMa u MpUHIUI pabOThI
TETIOBOTO HAacOCa.

20.46. Dueprus okeana. [IpunuBHbIe anekTpocTaHIUU. TpeOOBaHUS K MECTY CTPOUTENLCTBA U
IPUHLIMIIBI paOOTHI.

21.47. AKKyMynHpOBaHHUE 3JIEKTPOIHEPTHH: TPEOOBAHUS K XapaKTEPUCTUKAM aKKyMYJISTOPOB.
[Tpobnema akKyMyJIHpPOBaHUS YHEPTUU U ITPEOOPa30BaHNE DICKTPOIHEPTHH B APYTHE BHIHI.
Bupl 35eKTpoakKyMyJIsTOPOB U UX XapaKTEPUCTUKH.

22.48. AKkyMynTHpOBaHHUE TEIUIOTHI: TPEOOBAHMS K XapaKTEPUCTHKAM aKKyMYJISTOPOB. Bubl
TEIUIOBBIX aKKYMYJISTOPOB, paboune BEelecTBa U UX XapaKTepUCTUKU. [Ipumepsl KOHCTpYKIUI
TETUIOBBIX aKKYMYJISITOPOB.

23.49. BoiopoJ Kak TOIUIMBO M KaK SHEproHocutenb. CKUraHue BoJOpoa B TPAAUIIMOHHBIX
ycraHoBkax (xkotisl, ['TY, JIBC).

24.50. TorunBHBIE AJIEMEHTHI: BUbI U (PyHIaMEHTaIbHbIE IPUHIUIIEI paboThl. BoopoaHoe
AKKyMYJIMPOBAaHUE SHEPTHH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Yrto Takoe rpagycoCyTKH U KaKyl0 BETMYMHY C UX TTOMOIIbIO BBIPAXKatOT?
BepHnblii otBeT: ['pagycocyTku — BENMUYNHA, ONpeaeisemMas Kak Ipou3BeIeHUE, B KOTOPOM
MEePBBIA MHOKUTENb - PA3HOCTh TEMIIEPATyphl B IOMEIIEHUN U CPEIHECYTOUHOM
TEMIIEPATYPHI HAPYKHOTO BO3AYyXa, a BTOPOM — KOJIMYECTBO JHEH NMEPUOJIA, ISl KOTOPBIX
xapaktepHas 3Ta Temneparypa. C UX NOMOIIbIO BRIPAXKAIOT OTONMUTEIBHYIO HArPy3KYy.

2.Kakue cymnecTByIOT criocoObl U3BJICUEHHUS T€0TEPMaIbHOM SHEprun?
Bepnsiit otBeT: Mcnonb30BaHne €CTECTBEHHON TMAPOTEPMAIBHON HUPKYIISILIUU U
OXJIaX/IEHUE CYXUX MOPHUCTHIX MOpoA. B mepBom cirydae HEOOXOIUM MOI3€MHBIN
MCTOYHUK BOJBI U 11apa, BO BTOPOM ciTyyae BOJla 3aKauMBaeTCsl B 30HY BBICOKHX
TEMIIEPATYP C IOBEPXHOCTH.

3.Uto xapakTepusyeT KodPHUIMEHT MpeoOpa3oBaHus YHEPTUN TEIIIOBOT0 Hacoca? MOKHO i

3aMKHYTb LIUKJI TEIVIOBOIO HAcoca U ouemy?
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Bepusriit otBet: Koadduuuent npeodpazoBanus MOKa3bIBAET, CKOIBKO J[X TemmoBoit
SHEPrUU MOKHO MOIY4YUTh, HOTPATUB 1 J[>K 31eKTposHeprun. 3aMKHYTh ITUKIT
HEBO3MOXHO, T.K. Y IPOU3BOIUMOIO TEIJIa 3HAYUTEIHHO HIKE 0011ast SKCCeprusi, B
IIOJIHOM COOTBETCTBHMHM € Ha4ajaaMHu TEPMOJUHAMUKH.
4 IlpuHuun aeidcTBus TypOUHBI YaIuica.
Bepublii otBeT: CuMMeTpUYHas IOBEPXHOCTh JIONATOK 3aCTaBIISIET POTOP TypOUHBI
BpalllaThCs B OJIHOM HAIIPaBJIEHUH, Ky/a Obl Yepe3 Hee HE TEKJIa BOAA UM BO3YyX.
5.IIpenmymiecTBa 1 HEAOCTATKU BOAOPOAA KaK SHEPIrOHOCHTEIIS.
Bepusriit otBet: [IpenmymiecTBa: MOXKET MPOM3BOAUTHLCS YCTaHOBKaMH Ha 6aze BUD,
BBICOKAs! TEIJIOTBOPHAsI CIIOCOOHOCTH IO Macce, 3KOJIOIMYECKH YUCTOE FTOPEHHE, ras.
Henocratku: HU3Kask TEIJIOTBOPHAs CIIOCOOHOCTH 1O 00BEMY, OTIACHOCTH JICTOHAITUH B
ycraHoBkax Ha /IBC, 3¢pdekT BonopoaHOro oXpyniruBaHusl.

3. Komnerenuus/Muaukarop: 1/{-3onk-4 leMoHCTpHpyeT MOHUMaHUE OCHOBHBIX 3aKOHOB
TEIIOMAcCOOOMEHa U MIPUMEHSIET UX Ul PACUETOB 3JIEMEHTOB TEINIOTEXHUYECKUX YCTAHOBOK U
cucTeM

Bonpocel, 3a1anns
1.25. F-meroa. 'otoBo# 1 MeCSYHBIN KO PHUIIMEHTHI 3aMeTeHHsI, Oe3pa3MepHbIE KOMIUIECKCHI
f-merona (X u Y). OntumanbHas 101k KOJUIEKTOPA.
2.28. BriusiHrE pe)KUMHBIX MTAPaMETPOB Ha TEIJIOBBIE OTEPH T'eIMOYCTaHOBOK.
3.34. Pacuer montHocTr BOY u npeaenbHbiii K03 duiimeHT MomHocTH. CBSA3b MOITHOCTH
BDY, ko3 Punmenta mourHocTr u KITI.
4.51. TloHsaTHS LEHTpaAIM30BaHHOM, paciipe/leIeHHON 1 aBTOHOMHOM 3HepreTuku. [lonstue
rHOPHTHOTO PHEPTETHUECKOTo KoMmIuiekca. Kputepuu 3((eKTHBHOCTH SHEPreTHYECKUX
KOMILJIEKCOB (HEPreTHUECKUE, SIKOHOMUUECKHUE, IKOJIOTHUECKUE).
5.52. IIpo6iembl 6€30MaCHOCTH, YKOJIOTHYHOCTH U 3P dexTruBHOCTH HBUD.
6.53. [IpyHLIUIIBI ONTUMM3ALMK COCTaBa 000PYIOBaHUS U PEXKUMOB pabOThI SHEPreTUYECKUX
KOMIUIEKCOB Ha 6a3ze BUD, a Taxke ruOpuAHBIX SHEPreTHYECKUX KOMIUIEKCOB.
7.54. Konnenuus ymMHOU 3Heprocetu. KoHuenuus BUpTyaqbHON 3JI€KTPOCTAHIUH.

Matepuasnbl 1/151 IPOBEPKH 0CTATOYHbIX 3HAHUM

1 .Kak yBennueHne HaKJIOHA IUIOLIAIKH BIMSAET HA paclpeesIeHue NPUXOIAIIEro Ha Hee

U3ITy4yeHUs B TeueHue roaa?
Bepusliit otBet: Uem Oosibliie HAaKJIOH, TEM MEHbLIE U3TYYEeHUs TUIOMIAIKa MOTJIOMIAeT B
TEII0€ BpeMsl rojla U TeM OOJIbIIIe U3JIyUYEHUsl OHA MOTJIOAET 3UMOH.

2.Yt0 Ha3bpIBalOT ONTUMAIBHON OPUEHTALMEN TETMOYCTAHOBKHY 110 a3UMYTY U 110 YIIIy

HakJIoHa?
BepHnbplii otBeT: OnruManbHas opueHTanus no asumyry — 0 rpagycos. OnTumanbsHas
OpHUEHTAIM 110 HAKJIOHY — HaKJIOH paBeH mupoTe +-15°.

3.Yto BeIpakaeT K03 UIMEHT 3aMelEeHHs] B CUCTeMaX, UCTIoNb3yromx BIUD?
Bepwnsriit otBeT: KoaddurmenT 3amenienns moka3pBacT OTHOIIICHUE YHEPTHH,
BbIpaboTaHHOM cuctemMamu B1D, k cymMmMapHOi HepreTuyeckoi HarpysKke 3a
paccMaTpuBaeMbIi IEPUO/L.

4 Ilpenensusblii ko dumment momHoctr BOY. Cesazp KIIJ[ 1 koaddurmerta MOmHOCTH

BOYV.
Bepusiit otBet: KoauuneHT MOIHOCTH MOKa3bIBaeT AOIO TOTOKA BO3/1yXa, KOTOPYIO
BETPSIK peoOpasyeT B 3Hepru0. MakcuMaibHbIA KOApGUIMEeHT MoIHocTH BOY
coctasisieT 0,59. KI1JI BOVY onpenensiercs kak cTeneHb NpUOIMKEHUS K HICaTbHOMY
koa(purmenty moutHocT: N=a/0.59, roe n — KII, a — koaddummeaT MouHoCTH.
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1. Onucanue wkanvt oueHusanus

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 8blnoiHeHust 3Hanus: IITMCbMEHHBIE OTBETHI PACKPBIBAIOT COJICPIKAHUE
BOIIPOCOB, CTYJIEHT CMOT IIPOKOMMEHTHPOBATh BECh HAMMMCAHHBIA UM MaTepUaT U OTBETHII HA
JOTIOJTHUTEIIHHBIC BOIIPOCHI I10 BCEM TPEM TeMaM.

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6blnoaHeHus 3Hanus: 11nCbMEHHbIE OTBETHI PACKPHIBAIOT PACKPHIBAIOT
COJIepKaHNe BOIIPOCOB, CTYACHT CMOT TPOKOMMEHTHPOBATh BECh HAITMCAHHBI UM MaTepHal u
OTBETHJI Ha JIOTIOJIHUTEIBHBIE BOIIPOCHI XOTSI OBI MO IBYM T€MaM.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapakmepucmukuy 6blnoIHeHuss 3Hanus: IITMCbMEHHBIC OTBETHI YACTHYHO PACKPBIBAIOT
COJIep>KaHue BOIPOCOB, CTYJACHT CMOT OTBETHThH Ha JIOMOJHUTEIIBHBIC BOIIPOCKHI XOTS OBI IO OHON
U3 TEM.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: 1lucbMeHHbIe OTBEThI HE PACKPBIBAIOT
COJIepKaHHUsI BOTIPOCOB, & CTY/ICHT HE CMOT OTBETUTH Ha JIOMOJHUTEIHHBIE BOIPOCHI
IIPEAIOIaBaTes.

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME s
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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