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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. OIIK-3 CniocoGeH mpUMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MAaTEMAaTHUECKHUM armapaT, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOIO UCCIIEI0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 JleMoHCTpHpYET MOHUMaHUE (PU3NUECKUX SABJICHUN U YMEET IPUMEHSTh (PU3HYECKUe
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUISl pEIIEHUs TUIIOBBIX 3a/1a4

2. OIIK-4 CniocobeH 1eMOHCTPUPOBATH MPUMEHEHUE OCHOBHBIX CIIOCOOOB MOJTYYECHHS,
peoOpa3oBaHus, TPAHCIIOPTA U UCIIOJIb30BAHMSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAaHOBKAaX U
cucreMax
NJ1-2 JleMoHCTpUpPYET MIOHUMAHUE OCHOB TEPMOJIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKHU U MIPUMEHSET UX JIJIS1 PACUETOB TEPMOJIMHAMHYECKHUX MPOLECCOB, LIMKIJIOB U
UX IOKa3arenen
NJI-3 JleMOHCTpUPYET MOHUMAHUE OCHOBHBIX 3aKOHOB TEIJIOMACCOOOMEHA U MPUMEHSIET UX
JUISL paCU€TOB 3JIEMEHTOB TEIJIOTEXHUUYECKUX YCTAHOBOK U CUCTEM

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

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

Dopma peanuzanuu: ITucemenHas padora
1. Pazimuunsie HBUD (KonTponwsHas pabota)
2. Conneunas paauanus (KontponsHas pabota)
3. Conneunsle sHepreTryeckre ycraHoBku (KoHTponbHas padoTta)

BPC aucuunjavHbl

5 cemectp
Beca KOHTPOJIBHBIX MEpOTIPHUSITUH, %o
Nunexc KM-1 KM-2 KM-3 KM-4
Pa3nen nuciuIninHbl

KM:

Cpok KM: 4 12 14 16
Beenenue
OO61re Bonpocsl BO30OHOBISIEMON YHEPTeTUKU +
ConHeyHas SHepreTuka




CosiHeuHas paauanus + +
CoJiHeUHas TEMJI0HEPTreTUKA + +
DOTOINEKTPUUYECKUE ITEKTPOCTAHIINHI +
Paznoo6pazusie HBUD
DOHeprus BeTpa +
I'upposnepreTuka +
OHeprus okeaHa +
I'eorepmanbHas sHEPrU +
DHeprusi GMomMacchl +
CrernuanbHbIe BOIIPOCH! BO30OHOBISIEMOMN SHEPTETUKU
AKKYMYJIHMPOBaHHUE SHEPTHUHI +
Bonopoanas snepreruka +
O} PeKTUBHOCTD IHEPTETHUECKUX KOMILIEKCOB +

Bec KM: 25 25 30 20

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




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: Conneunas panuanus (KontposbHas padoTta)
MMOHUMAaHUE ¢busnueckux | TeopeTnyeckue OCHOBBI Paznuunsie HBUD (KonTponbHas pabota)
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: Conneunsie sHepreTuueckue ycranoBku (KonTtponbpHas padoTa)

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.
KoncTpykunn n
XapaKTEPUCTHKH TUTIOBOTO
000py/I0BaHUs, a TAKXKe
THUTIOBBIE CXEMHBIC PEIICHNS,
MIPUMEHSIEMBIE B CUCTEMAaX
SHEprocHabkeHus Ha Oaze
pasznuunabix HBUD.

YMers:

Paznuunsie HBUD (KonTponbsHas pabota)




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

Conneunas panuanus (KontposbHas paboTta)

Conneunsie sHEepreTuueckue ycranoBku (KontponsHas pabota)

Pacuer cucremsl conneunoro ternocHabxkenus (Pacuetno-rpaduueckas
pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. CosiHeunasi paguanus

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHUsi KOHTPOJILHOro Mmeponpusitusi: KonTponpHas pabora 3aHumaer 1
aKajgeMu4eckuil yac. B Hadase BTOpOH MOJOBUHBI MPAKTUYECKOTO 3aHATUS CTYICHTHI MOITYYaroT 3
3amanus: 2 3amaud U 1 Teopermueckuid Bompoc. [lo okoHUaHuWM cemMuHapa pabOThI COAIOTCS Ha
MIPOBEPKY.

Kpartkoe conep:xanue 3a1anusi:
PemuTh B MICbMEHHOM BHJIC C MTOAPOOHBIM ONMCAHUEM pelieHus 3ananus 1 u 2. 3amganue 3 -
TEOPETHUECKUI BOIIPOC, OTBET HA KOTOPBIN TaKke HEOOXO0AUMO 3aMicaTh B TUCbMEHHOM BUJIE,
pu HEOOXOIMMOCTHU JIOTIOJIHUB TEKCT (DOPMYyJIaMU MIIH CXEMaMH.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3uarb: Teopernueckue OCHOBBI 1.Yrto takoe kordduimeHT HakIoHa (TepecuéTa) NpsMoi
ucnosb30BaHus sHeprur CoaHIa. COJIHEYHOH pajuanuu? 3anucarh BbIPAXKEHUS IS
pacuéra ero MrHOBEHHOTO U CPETHEMECSIUHOTO
3HAYEHUH, UCII0JIb3YyEMBIE B CI1y4ae OpUEHTALUU
YCTaHOBKH TOYHO Ha CEBEP/IOT; Ha3BaTh BEIHUMHBI,
BXOJIAIIUE B 3TU BbIPAKECHUSI.

2.JlaTh onpeneneHue ¥ M300pa3uTh HA PUCYHKE OJUH U3
6a30BbIX yrioB — ckiioHeHne ComHua. OT 4ero 3aBUCUT
€ro 3HaYCHHE U KaK OHO PACCUUTHIBACTCS?

3.late ompeneneHue U u300pa3uTh Ha PUCYHKE OJHMH U3
0a30BbIX YIJIOB — YTOJI MAICHUS COTHEYHBIX JTydel Ha
HaKJIOHHYIO TIOCKOCTh. C KaKMM YTJIOM OH CpaBHseTCH,
€CITH pacCMaTPUBAETCSI TOPU3OHTAIBHAS TNIOCKOCTH?
4.[laTp onpenenenue U n300pa3suTh Ha pUCYHKE OJIMH U3
0a30BBIX YIJIOB — BBICOTY coNHIECTOsIHIS. Kak oHa
CBsSI3aHa C 3€HUTHBIM YIioM?

5.latb onpenenenre U 1300pa3uTh Ha PUCYHKE OJMH U3
0a30BbIX YIJIOB — 3¢HUTHBIN yroi. Kak oH cBs3aH ¢
BBICOTOM COJIHIIECTOSIHUS?

6.J1ate omnpenenenue U n300pa3UTh HAa PUCYHKE OJMH U3
0a30BbIX yrioB — a3uMyT CoJHIIA.

7.ath omnpeneneHue U n300pa3suTh Ha pUCYHKE OJIMH U3
0a30BBIX YIJIOB — a3UMYTAIBHBIN YTOJI TUIOCKOCTH.
8.JlaTh onpeneneHue u 1300pa3uTh Ha PUCYHKE OJMH U3
0a30BbIX YTJIOB — YaCOBOM yTOJI.

9.KakoBbI OCHOBHBIE IPUUNHBI CHHYKEHHSI IIIOTHOCTH
COJTHEYHOT'O TETIJIOBOTO IMOTOKA TP MPOXOKIACHUU
atMocdeps! 3eman? 3a c4€T yero Bo3HUKaeT Auddy3Has
cocTasistromast n3nmydenus? [IpuBectu B mpumMep
BEIIIECTBA, BHI3bIBAIOIINE PACCESIHUE U MOTIIOIIEHUE
W3ITy9YCHUSI.




10.Kakue cocTaBisiomye CyMMapHOi COJIHEUHOM
paguanuu paccCMaTpUBAIOTCA IPU pacuére e
MOCTYIUICHUS Ha HAKJIOHHYIO muomaaky? Kakue
YOPOUIECHUS U JOMYIICHUSI TPUHUMAIOTCS MIPU
HCMOJIb30BAHUH MIPOCTEHIIECH U30TPOITHOM MOJETU?
11.Yrto Takoe conneuHas nocrosinuas? Kak B TeueHue
roja MeHsiercs (pakTHueckasi BETMYMHA MJIOTHOCTU
paavalMOHHOTO TEIJIOBOTO MOTOKA, MOCTYIAOLIEr0 Ha
HaXOJSIIYIOCA 3a IpeieramMu atMocdepbl IUIOMAIKY,
MOCTOSIHHO OPUEHTUPOBAHHYIO MEPIIECHIUKYISIPHO
conmHeuHbIM Jyuyam? [IpuBectu BbipaxkeHue,
MO3BOJISAIOIIEE PACCUUTATH 3TY BETUUMHY B JII0OOH J€HB
roja.

12.Yto Takoe unaekc scuoctu (odmaunoctu)? s uero
OH HCIIOJIb3yeTCs B pacuyérax?

13.Kakum 00pa3oM BBIUUCIISIETCS CPEIHEMECIYHBIN
CYTOYHBIH MPUXO]] CYMMapHO#N COJTHEUHOM paguainuy Ha
HAaKJIOHHYIO TuTomanky? [lepeunciuTh OCHOBHBIE 3TAIIbI
pacuéra.

VYmerp: PaccuuTeiBaTh  NIPUXOA
COJIHEYHOM paauIuu Ha
MOBEPXHOCTh 3€MJIU ISl 3aJaHHBIX
KOOPJIMHAT U TIEPHUOJIOB.

1.3apanue 1. ConHeuHblil KOJUIEKTOP HakJIOHEH Ha 40° Kk
TOPU30HTY, HAXOAUTCS Ha 45° ceBEpHOW LIUPOTHI.
[Ipoekuust HOpMau K INIOCKOCTH KOJUIEKTOpa COBIAAAET
¢ MmepuanaHoM. OnpeaenuTb CpeIHEMECIYHbIN

K02 (HUIIMEHT HAKJIOHA TIPSMOH COTHEYHOW paJIMallid B
ampere.

2.3ananme 1. Ha otmetke 50° ceBepHOI MIUPOTHI
HaxOJUTCS INIOCKUN KOJUIEKTOP, OPUEHTUPOBAHHBIN
TOYHO Ha IOT. /{7151 3TOr0 KOJIEKTOpa ONpPENEIUTh
4acOBOM yroJi (CpeTHEMECSIUHbIN B HI0JIE) Ha 3aKaTe JJIs
CJIy4aeB, KOI'/1a KOJUIEKTOP PacIOJIOkKEH: a)
TOPU3OHTANILHO, 0) o yriioM 30° K TOPU3OHTY.
3.3apanme 1. /I KonnekTopa, HAXOAAIIErocs Ha
mpoTe +39° U HaKJIOHEHHOTO K TOPU30HTAIbHOMN
IJIOCKOCTH TOJ YIIIoM 44°, cpeJHEMECSUHBIN
koa¢duMeHT HakIoHa (TepecuéTa) MPsSMOM COTHEYHOU
paauaiuu B arnpene paseH 1,7. UHnekc o6nadnoctu
paseH 0,54. Koa¢pdurmeHt oTpaskeHust OT 3eMJIN paBeH
0.1. OnpenenuTh UIst 3TOTO KOJUIEKTOpA
CpeAHEeMECSYHbIM KO PHUIMEHT HaKIIOHA (1epecyéra)
CYMMAapHOUW COJTHEYHOM pajualni.

4.3aganue 1. Onpenenuts CpeHEMECSYHBINA CYTOUHBIN
MPUXO0J CYMMapHOH COJIHEYHOU paraliuy Ha INIOCKUI
COJIHEYHBIH KOJIJIEKTOP B aBI'YCTE IPH CIAEAYIOIINX
YCIIOBHUSX: KOJIJIEKTOP OPUEHTHUPOBAH ONTUMANIBHO;
HAKJIOH KOJUIEKTOPA K IJIOCKOCTU TOpU30HTa 45°;
HPOTa PACHOJIOKEHUS — CeBepHast, oTMeTKa 40°;
CPEIHEMECSIYHBIN ITPUXO0J CYMMAPHON COJIHEYHOMN
paananyy Ha TOPU3OHTANIBHYIO IUIOCKOCTH 25
M/Tx/mM2cyt. Koadpunuent obnaunoctu pasen 0,6,
Kod(ppurmeHT orpaxkeHus ot 3emiau paseH 0,2,
CpeAHEeMECSYHbIM KO PHUIIMEHT HAKJIOHA MPSMON




COJIHEYHOM paJrialliy paBeH 2.

5.3aganme 2. OnpenenuTs BICOTY COJHUECTOSHUSA 6-TO
Mapta B 13:23 Ha otMeTke 36° CeBEepHOM MIUPOTHI.
6.3apanme 2. OnpeaenuTs MTrHOBEHHOE 3HAUCHUE
kod(durmenTa HakiIoHa (Mepecy€Ta) MPsSMON COTHEUHON
paauanuu JUist KOJIJIEKTOpa ONTUMAaIbHON OpUEHTALINH,
HAKJIOHEHHOTO MOJ1 YIJIOM 36° K TOPU30HTY U
pacrnoyioxkeHHoro Ha mupote +35°46', B 14:00 5-ro
MapTa.

7.3apanme 2. OnpenenuTs BpeMs 3aKaTa B CpEAHUM 1€Hb
ceHTsA0ps Ha oTMeTKe 37°14' ceBepHOM IMPOTHI.
8.3apanme 2. OnpeaenuTh IIOTHOCTH JIY9UCTOTO
MOTOKA, MOCTYMAIOIIETO IJIOAAKY, HAXOAAIIYIOCS 32
npeneaamMu aTMocqepbl 3eMIIH U TOCTOSIHHO
OpPUEHTUPOBAHHYIO TOPU30HTAIBHO (TIapaIIEIbHO
IJIOCKOCTH MaTEMaTHYECKOTO TOPU30HTA HA OTMETKE
PacCIOJIOKEHUS TIJIOIIAIKK, paBHOM 41° ¢. 11.), B 9:26 5-
r'0 UIOJIS.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinonenus 3uanusa: O0e 3a1a4u pereHbl BEPHO, TEOPETUIESCKUN
BOIIPOC PACKPHIT. JIOMyCTUMO HEMOJIHOE PACKPBITHE TEOPETUUYECKOTO BOIPOCA, OJJHAKO, ONTHOKH
HEOIYCTUMBEI.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus snanus: O0e 3a1a4u pelieHbl MPaBUIbHO; THO0 0THA
3aJ1ava pelreHa MpaBmiIbHO, TOCICIOBATEILHOCTD PEIICHUST BTOPOH 3a/1a4d M3JI0KEeHa BEPHO,
TEOPETUUECKHI BOIIPOC PACKPHIT.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapaxmepucmuku 8bInoaHeHus 3nanus: XoTs Obl OIHA U3 3a71a4 pellieHa IPaBUIbHO;
100 TEOPETUUYECKHH BOMPOC MOTHOCTBIO PACKPBIT, @ IMOCIEA0BATEIbHOCTh PEIIEHUS XOTs Obl
OJTHO M3 33/1a4 BEPHO U3JI0KEHA.

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoiHeHus sHanusa: Hu oHa U3 3a1a4 He pelieHa IpaBuiIbHO,
TEOPETUIECKHI BOIIPOC HA PACKPBIT.

KM-2. Co/siHeyHBI€ JHEepreTHYecKHe YCTAHOBKH

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHUsi KOHTPOJbHOro Meponpustusi: KoHTponpHas pabora 3aHMMaeT 2
aKaJeMHYECKHUX yaca. B Havane BTOpOil OJOBUHBI TPAKTUYECKOTO 3aHATHS CTYACHTHI MIOJIy4aroT 2
3amaun: 1 ¢ magekcom H m 1 ¢ manmekcom E. Takxke mMm HEOOXOIMMO B MHCHBMEHHOH ¢opme
pa3BEpHYTO OTBETUTb Ha TEOPETUYECKUM BOIpoc. B 1mpouecce pemeHus 3aaad  MOXKHO
M0JIb30BAThCS KOHCIIEKTAMH JIEKIMI U J1000W CIpaBOYHOM JUTEpaTypold, HO HEJb3s MOJIb30BaThCS
AIIEKTPOHHBIMU ycTpoiicTBamMH. [To okoHYaHUN ceMuHapa paboThI CIAIOTCS HA IPOBEPKY.




Kpatkoe cogep:xanue 3aganus:
Penmute 3agaun

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: Koncrpykuunn "
XapaKTEPUCTUKU THUTIOBOTO
000opyI0BaHU, a TaKXKe

TUIIOBBIC CXCMHBIC PCIICHUA,
MMPUMCHACMBIC B COJIHCYHBIX
OHCPIre€THYCCKUX CUCTEMAX.

1.Yto Ha3pIBatOT KOA(PHHUIMEHTOM HOTEPh T'eITHOYCTaHOBKH?
Kakue Buibl TEMIOBBIX OTEPH CylIeCTBYIOT? Kakue
TEXHUYECKHE PEHICHUS CIIOCOOCTBYIOT UX CHUKECHHUIO?
3anuiuTe ypaBHEHHE TEIUIOBOTO OajaHca YCTaHOBKH uepe3
KOJIMYECTBO IMOTJIOMICHHOW YHEPTUU U TOTEPH YCTAaHOBKH (C
Y4ETOM ILIOLIAAN U Pa3HUL] TEMIIEPATYD).

2.YT0 Ha3bIBAIOT MOJIE3HOM TEIIOTOM npu padboTe
renuoycraHoBku? Kak sTa BellnunHa cBsi3aHa C

K03 (HUIIMEHTOM IOJIE3HOTO ACHCTBHS YCTAHOBKH?
3anuinuTe ypaBHEHUs TEIJIOBOTO OallaHCa, BHIPAXKAIOLINE
II0JIE3HYIO TEIUIOTY YEpe3 SHEPTUIO, IIEPEAaBAEMYIO
TEIUIOHOCUTEIIO, IUPKYIHUPYIOIIEMY B YCTaHOBKE.

3.Yro Takoe Tepmuueckoe conpotusienue? Kak oHo
BBIUHCIISIETCS, €CIIM B YCTAHOBKE MPOTEKAIOT Pa3InYHbIC
TUIIBI TEII000MEHHBIX nporieccoB? Kakue TennooOMeHHbIe
MPOIIECCHI TPOTEKAIOT B FeTMOYCTAaHOBKAX ?

4.Yto Takoe yucna nonodus? Kakos anroputm onpeaeneHus
KOd(QPHUIHMEHTa TEIUIOOTAAYH MTPH KOHBEKTHBHOM
TeruiooOMeHe B o0miem ciaydae? Kakue Tumbl
KOHBEKTHBHOT'O TEIJIOOOMEHA MTPOTEKAIOT B
reIn0yCTaHOBKaX?

5.0cHOBHOH 3aKOH Terioo0MeHa u3inydeHueM. Mznyuenue
MaJsioro Tena B 60Jb1I0i 00beM. Temneparypa HebocBOIa.
TermmooOMeH H3ITydeHHEM MEKIY NapaieTbHBIMU
MJIaCTUHAMU (KOAKCUAIbHBIMU [IUJUTHHIPAMH).

6.Ilanenue myda Ha IPO3PAUYHYIO MOBEPXHOCTh. 3aKOHBI
Cuennmyca u @penens.

7.1IpoxoxaeHne cBeTa Yepes3 MpOo3pavyHblid HEMOTIOMIAIOIIHI
CJIOM € Y4€TOM MHOTOKPATHBIX OTPa’KEHUI.
8.ITpoxoxaeHue cBera uepe3 ocaabsonui cloil.

Ko duunenT nponyckanus ¢ yueToM ociaallIeHus CBeTa.

VYmers: Ompenenats paboune
napameTpsl 00OpYAOBaHUS U
cucteM Ha 0Oaze HBUD,
AHAJIN3UPOBATh

3 (PEKTUBHOCTD ITUX CHCTEM.

1.H1. Onpeaenutb KOAPPUINEHT KOHBEKTUBHON
TEIUIOOTIa4H MPH TEIII000MEeHe Mex a1y abcopoepom
COJIHEYHOT'O KOJIJIEKTOpa, HAarpeThIM 210 Temrepatypsl 373 K,
U CTEKJITHHBIM OIpakJI€HHEM, UMEIOLIUM TemIeparypy 324
K. Konnexktop HakI0HEH 1o yriioM 45° K MJI0OCKOCTH 3€MJIH.
Paccrostarie Mexy cTekiaoM u abcopoepom — 25 MM.
Kpurepuii I'pacroda npunsare paBasiM 50.73x103, a
kputepuii I[Ipanarns pasaeiv 0,697. TemnonpoBoIHOCTb
BO3/IyXa B MPOCTPAHCTBE MEXIY a0COpPOEPOM M CTEKIIOM
pasua 0,0299 B1/(MK). Koadpduruent uznydenus abcopbepa
paseH 0,1, a koo urmenT m3nydenus crexia — 0,88.
OmnpenenuTh Takke MIOTHOCTh TEIIOBOTO MOTOKA,
MPOXOSAIIETO OT abcopOepa K CTEKITy, U TEPMHUIECKOE
COIIPOTHBIIEHUE HA 3TOM y4YacTKe.

2.H2. JInst m10cKOTo COTHEYHOTO KOJIEKTOPA C IBOHHBIM
OCTEKJICHHEM ONPEAETUTh MOTIOMEHHOE CyMMapHOe
COJTHEYHOE M3JIydeHHe 3a Uioib Mecsll. KomnexTop
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pacmosiokeH Ha OTMETKe 44° ceBepHOM MIMPOTHI, T1I€ B
Pac4YETHBIN NIEPUOJ CPEAHEMECIYHBIM CYTOUHBIN IIPUXO
CYMMapHOW COJTHEYHOHN pagualiii Ha TOPU30HTAIBHYIO
wiomaaxy pasex 28 MJIx/M2, a cpeiHeMeCTYHbIA HHIEKC
obnayHoctr — 0.66. KossekTop opueHTUPOBaH ONTUMAIIEHO
110 a3UMYTY M Y1y HaKJIOHA K TOpu3oHTy. [IpuBeaénnas
MOTJIoLaTeNIbHasl CIOCOOHOCTh CUCTEMBI ITOKPhITHE—
abcopOep 1Mo OTHOUICHUIO K HOPMAJIbHO NaIaloeMy
m3mydeHuto — 0.85.

3.H3. Onpenenuth MI0THOCTH TEIIIOBOTO TIOTOKA,
repe1aBaeMoro OT OJJHOTO CTEKJIa K APYroMy B INIOCKOM
COJIHEYHOM KOJIJIEKTOPE C IBYMSI CTEKJIAMH, a TAKKe
TEPMHUYECKOE CONPOTUBICHHUE HA 3TOM y4acTKe.
TemnepaTypa HapykHOro crekna paBHa 298 K, a
temriepatypa BHyTpeHHero — 324 K. Koaddumuent
m3nydeHus ctékon pasex 0.88. KosuiekTop pacnosiokeH Ha
oTMeTKe 35° ceBepHOM MUPOTHI U OPUESHTHPOBAHHOTO
ONTUMAJIBHO 10 YTy HakJIoHa. PaccTosHue Mexny
CTEKIIaMU — 25 MM.

4.H4. OmnpenenuTh cyMMapHOE KOJIMYECTBO MPSIMON
COJIHEYHOM pajyaliiu, NOrJIOMEHHOE COTHEYHBIM
KOJUIEKTOPOM 32 OTOMUTENbHBIN epuo1 (¢ HOsIOps T0 MapT).
Komnekrop ycranoBieH Ha oTMeTKe 43° ceBEepHOI IINUPOTHI,
Y OPUEHTHPOBAH ONTUMAIBHO — U TIO a3UMYTAIBHOMY YTy,
U 110 HAaKJIOHY K Topu3oHTy. [IpuBeaéHHas nornomareibHas
CIOCOOHOCTH CHCTEMBI CTeKII0—abcopOep Mpu HOPMATbHOM
MaJeHUH COJIHEUHBIX Jiyuel — 85%. CTeKIIIHHOE OKPBITHE
kosiekTopa umeer 1 cioit. Cpeanuit ko3duiueHt
repecyéra npsiMoil COJIHEYHOM paiMalliy ¥ UHCOJISALIUS Ha
TOPU30HTAIBHON TUIOIIA/IKE 32 aTMOC(Eepoil 'y
MTOBEPXHOCTH 3€MJIU JIJISl KQXKJI0TO U3 PACUETHBIX MECSLIEB:

Hosiops | lexadpb | AuBaps | Peppaas | Mapt
2.6 3.1 2.8 2.1 1.4
HO,
M lk/m2 16.60 12.67 14.58 19.58 26.32
H,
M l/v2 7.88 5.00 4.46 7.02 11.99

5.E1l. B conmHe4YHOM KOJIJIEKTOpE C IBYMS CTEKJIAMH
TEMIIEpaTypa Hapy>KHOIo cTekia paBHa 298 K, a
temriepatypa BHyTpeHHero — 324 K. Koaddumment
u3nydeHus crékon paseH 0.88, k03¢ hUIIEeHT KOHBEKTUBHOM
TEIUIOOT/Ia4H OT BHYTPEHHETO CTEKJIa K Hapy>KHOMY paBeH
2,87 B1/(M2K). OnpeaenuTs IIOTHOCTh TETIOBOTO MOTOKA
OT BHYTPEHHETO CTeKJIa K HAPY>KHOMY, a TaKKe
TEPMHUUYECKOE CONIPOTUBIIEHUE HA 3TOM YYacTKe.

6.E2. B comHeuHOM KOJIJIEKTOPE C IBYMsI CTEKJIaMU
TeMneparypbl abcopbepa u BHyTPEHHETo cTekJia paBHbI 373
K u 324 K coorBerctBeHHO. KoadduumeHT usnyueHus
crekia — 0.88, abcopoepa — 0,1. Tepmuueckas
IIPOBOJIMMOCTh KOHBEKIIMU MeXIy abcopOepoM u

11




BHYTpeHHUM cTeksioM — 3,44 B1/(M2K). Halitu mimoTHOCTB
MOTOKA TEIUIOBBIX MOTEPh, a TAKIKE TEPMUIECKOE
COINPOTHUBIICHUE HA y4acTKe Mexay abcopOepoM u
BHYTPEHHUM CTECKJIOM.

7.E3. B comHEeYHOM KOJIJIEKTOPE C IBYMS CTEKJIAMH
TEeMIIEpaTypa Hapy>KHOro cTekia paBHa 298 K, a
temriepatypa HebocBoaa — 283 K. Koaddurmenr
KOHBEKTHBHOM TETIOOTA4M OT HAPYKHOTO CTEKJIa K
Hebocroay paeH 10 Bt/(M2K). Onpeaenuth mioTHOCTH
TEIUIOBOTO TIOTOKA, MPOXO/ISIIEro oT abcopbepa K
BHyTpeHHeMy cTekiy. Koaddunnent uzinydenus
oCTeKJIeHus KosuiekTopa paseH (.88.

8.E4. B BakyyMUpOBaHHOM MO/TyJIE T€IIMOCUCTEMBI THIIA
Parabolic Trough temmonocurens ¢ pacxogom 0.54 1/4
HarpeBaetcst oT Temrieparypsl 215°C no 244°C. Ero
CPEIHEUHTETPAIBHAS TEINIOEMKOCTD TETUIOEMKOCTE B 3TOM
nuana3oHe temmneparyp pasHa 2.268 k/[x/krK.
[TapaboonmMHIPHYECKUN KOHIICHTPATOp POKyCHUpYeT Ha
MO/1yJIE€ TEIUIOBOI MOTOK, OT KOTOPOI'O TEIIONPUEMHUK
noryomaer 17 kBt u cam HarpeBaetcs 110 350°C.
OrnpenenuTh TeMIepaTypy CTEKISTHHOW 000JI0UKH MOJTYJIA.
CreneHb 4epHOTHI 000710YKH U TerutonpuéMHuKa — 0.87 u
0.9 cooTBeTCTBEHHO. J{luamMeTpbl CTEKJIIHHON 000JI0YKU U
TEIUIONPUEMHHKA COOTHOCSTCS Kak 3:2, a Hapy>KHast
MTOBEPXHOCTh TEINIONpUEMHUKA paBHa 1.5 M2.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku goinonnenus 3uanusa: O0e 3a1a4u peleHbl BEpHO, Ha TEOPETHUECKHI
BOIPOC J1aH UcUepnbIBalomui oTBeT. Jlomyckaercs ciayyaiiHas omuOka B nudpax, HO
MI0CTIeI0BATEIbHOCTD PELICHUS I KaX 10 3ajauu T0JKHA OBITh M3JI0’KE€HA MOIPOOHO M TOYHO.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OHa U3 3a/1a4 perieHa BEpHO, sl BTOPOi
3aJ]a4uu BEpHO ONpeieieHo 0oJiee MOJIOBUHBI IPOMEXKYTOUHBIX BEJIMYHH, JINOO U3J10KEHA BepHas
nocjeoBaTenbHOCTh pemeHus. Ha Teopernyeckuii Bonpoc gaH BepHbIi oTBeT. JInbo: 06e 3amaun
pelIeHsl BEpHO, HO Ha TEOPETHUYECKHUI OTBETA HE JJAHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapakmepucmuku ebinonxenus 3uanus: OHa U3 3a/1a4 PELICHa BEPHO, PEIIEHHUE JJIs
BTOPOI1 331a4u HE NMPEAOCTaBICHO, HA TEOPETUUECKHI BOIIPOC AaH BepHBIN oTBET. JInbo /st

KaX/1011 3a/1a41 BEPHO omnpezeieHo 0oJiee MOJIOBUHBI POMEXYTOYHBIX BETMYUH WIH U3JI0KEHA
BEpHas MOCJIeI0BaTeNIbHOCTh PEIIeHNUs, HA TEOPETUYECKUI BOIPOC aH BepHbIi oTBeT. JInbo ogHa
U3 3aJ1a4 pelieHa BepHo, JJIs BTOPOIl 3a1aui BEPHO ONpeeeHo 0oJiee MOJIOBUHBI IIPOMEKYTOUHBIX

BEJIMYMH, WIN U3JI0KEHA BEPHAs IOCIEI0BATENBHOCTh PEIIEHNUS, HO HA TEOPETHYECKUI BOIIPOC

OTBET HE JaH.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: He BBIMONHEHBI YCIOBUS IS MOJTYYEeHUS OIICHKU
n mn
3"
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KM-3. Pacuer cucTeMBbl COJTHEYHOr0 TENJIOCHAOKEHUSA

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun KkoHTpoIbHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJAbHOr0 Meponpusitusi: Ha 6-i1 Henmene CTEOHTHI MOTYy4YarOT
WHAWBUIYyaJIbHOE  3aJaHue aius  pacdyetHoi  paborel. Co  cTyAeHTaMH  MPOBOAMTCS
KOHCYJIbTAIlHOHHOE 3aHATHE, 3a/ladya KOTOpPOTO - pa3bsACHUTh OCOOEHHOCTH BBINOJHEHUS
pacyeTHOro 3aaaHusl. 3aganue oQOpPMIIETCS CTYIAEHTaMU B BJICKTPOHHOM BHJE, IPU 3TOM MOTYT
OBITh MCIOJIB30BaHbI pacueTHble makeThl (Mathcad, Mathlab u T.1.) Bpems 3ammtel pacdyeTHOM
pabotel - 12-9 yyeOnas Henmens. Jlo 3TOro BpeMEHHU CTYAEHTHI MOTYT NPHUHOCHTH Ha MPOBEPKY
IIPOMEKYTOUHBIE PE3YJIbTAThl PACUETOB M KOHCYJbTUPOBATHCA C IPENOJAABATENIEM I10 BOIPOCAM,
BO3HHUKAIOIIMM B XOZI€ BBIIOJHEHHS paOboOThl. B mporecce 3amuThl cTyneHTaMm OyneT HeoOX0auMo
MOSICHUTD aJITOPUTM pacdeTa, CMBICT UCIOIB30BaHHBIX (hOpMYN U 0003HAUEHUH, a TaKkKe TOJIBECTH
UTOT U CJIeNaTh BBIBOJIBI 10 pa0OTE HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB.

Kpartkoe cogepixanue 3a1aHusi:
Jl1s toMa KOTTEI)KHOTO THUIIA C CUCTEMOM COJTHEUHOTr0 TEIJIOCHA0KEeHUs (OTOIUIEHUE, Tropsiuee
BOJIOCHA0KEHUE) PACCUUTATh JIOJIO TEIJIOBOM HArpy3Ku, KOTOpasi MOXKeT OBITh MOKPHITA 32
C4€T COJTHEYHOM 3HEPIUHM IIPH 3aJaHHOM IIOIAN COJIHEYHOTO KOJUIEKTOPA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMerb:  BbINONHATE  pacyersl, 1.BepHoe BbINIOJIHEHUE PACUETHOTO 3aaHUs
CBA3aHHBIE C IIPOEKTUPOBAHUEM CBHUJIETEJILCTBYET 00 OCBOEHUU YMEHHS.

YCTAaHOBOK M CHCTeM Ha 0a3ze [IpuMep MCXOOHBIX JaHHBIX Ul PACYETHOTO 3aJaHUs:
HBUDO. BAPHUAHT 3

Jist ToMa KOTTEHKHOTO TUTIA C CUCTEMOM COTHEYHOTO
TeIJI0OCHA0KEeHUS (OTOIUICHUE, TOPsYEe BOJIOCHAOKEHUE)
paccuymTaTh JOJIO TETUIOBOM HArPy3KH, KOTOpask MOXKET
OBITH ITOKPHITA 33 CUET COJIHEUHOM IHEPTHH, €CITH
TJIOIAIb KOJUIEKTOpa A paBHa:

a) 10 m2,

0) 30 m2,

B) 60 m2.
Hcxonnnie maHHbBIE:
1. Yucrno KumbIoB: 5 4emoBeK
2. llupota pacnonoxeHus qoma: ¢ = 43° 34’
3. HaxiioH kosnekTopos: S = ¢ + 15°
4. A3UMyTaNbHbBIN Yroji KOJIJIEKTOPOB: i = ()
5. Xapakrtepuctuku koiutekropa: F_r(ta) = 0.64, = 4.4
6. Pacxon anTn(pusa yepe3 mpoMeKyTOUHBIN
termooomennuk: m_afmed= 0.015
7. Ternoémkocts antudpuza: C paf = 3350
8. Pacxo/ BOJIbI Uepe3 MpoMeKyTOUHBIH
terrooomennuk: m_wmed = 0.018
9. Bmectumocth 6aka-akkymynstopa: V = 140
10. DddexTuBHOCTS TEMI00OMEHHHMKA HArpy3ku: E_| =
0.73
11. Pacxon BojbI Yepe3 TeTI00OMEHHUK HArPy3KH:
V_wl =0.54
12. Pacxon Bo3/1yXa uepe3 TeINI00OOMEHHUK Harpy3KH:
V_al =530
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13. Temmiepatypa ropsiaeii Bogasl: T_h = 60°C

14. Temnepatypa xonogHou Boasl: T_C = 6°C

15. I[IpousBenenre Hapy>KHOM MOBEPXHOCTH JIOMa Ha
ko3 dunment nmoreps: (UA)_I = 500
KnumaTtuueckue yciioBusi MECTHOCTH, B KOTOPOI
PacCIIOJIOKEH JOM, B3STh U3 AKTYaJIbHOU
KJIMMaToJjornyeckoi 6a3bl 1anHbIX (NASA).

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Onucanue xapaxmepucmuxu 8vinoHeHus 3nanus: PacdeTHoe 3aaHne BBITIOTHEHO BEPHO U B CPOK.
CTyIeHT MOXKET OOBSICHHUTD JH00YI0 (DOPMYITy WIIH BETUYHUHY, (QUTYPUPYIOIIYIO B pacyeTe.

Ouyenka: 4
Onucanue xapakmepucmuku eoinonnenus 3uanus: CTyJeHT MOXKeT 00BbsICHUTD J1t00y10 hopMyiTy
WIN BEIMYHHY, QUTYPUPYIOUIYIO B pacuere. PacyeTHoe 3ajaHMe BHIOJIHEHO TOJTHOCTHIO, OJTHAKO, B
pacuerax JoIylleHa omnoKa, 1100 ONTUMAIbHOE 3HaYeHUE IO KOJUIEKTOpa OIPeIesIEHO
HeBepHO. Taroke oneHka "4" - MakcUMalibHas OLIEHKA, Ha KOTOPYIO MOXKET IPETEH/10BaTh CTY/AEHT,
€CIIU BIIEpBBIE c/laeT paboTy mpenoaasarento nocie 12-i yueOHol Heenu.

Oyenka: 3
Onucanue xapaxmepucmuxu binoIHeHus sHanus: PacueTHoe 3a/1aHre BBIMOJIHEHO OTHOCTHIO.
JomycTUMO HaIM4KMe ONTMOKY B pacyeTax, JJMO0 HEBEPHOE OMpeIesieHHe ONTUMAIBLHOM TIIONIaAN
KoJuieKTopa 1o rpaguky. CTyAeHT MOKET OOBSICHUTH XOTsI Obl 3 U3 5 BeTUUUH WK (PopMyII,
MCIIOJIb30BaHHBIX B pacyeTax U BRIOPAHHBIX MPETOaBaTesieM CIIydaiHbIM o0pa3oM. Takxke oreHKa
"3" - emMHCTBEHHAs OLIEHKA, HA KOTOPYIO MOKET IPETEHI0BATh CTYIEHT, €CITU BIEPBbHIE CACT
paboTy mpenojaBaTelto Ha 3a4eTHOW Hezele.

Oyenka: 2
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

KM-4. Pazanunsie HBUD

®opmbl peanusanum: [lucomennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHusi KOHTPOJbHOro Meponpusitusi: KoHTposibHas paboTa 3aHumaer 2
aKaJeMHYecKHX yaca. B Hauane 3aHATHS CTYIAEHTHI OMy4aloT 3aJjaHue, BKIovatoee 4 3agaun u 4
TEOPETUUECKUX BOIpoca. B mpouecce pemenys 3a1a4 MOKHO I0JIb30BAaThCS KOHCIIEKTAMU JICKLIMNA
1 710001 CIIpaBOYHON JTUTEPATYPOM, HO HEIb3S MOJIb30BaThCS JIEKTPOHHBIMHU ycTpoicTBamu. [lo
OKOHYAaHUU CEMUHapa pabOThI CAAIOTCS HA IPOBEPKY.

KpaTlcoe CoA€cpKaHME 3alaHUA:
Pemmte 3agaun u gaiite PAa3BCPHYTHIC OTBECTHI HA TCOPCTUICCKUC BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hate: TeopeTuueckue OCHOBBI 1. TemneparypHblii Tpaiue€HT IPYHTA U KJIACCU(PHUKAIIHS
UCTIOIB30BaHUSI DHEPTUM  BETPA, THIIPOTEPMAITLHBIX PafOHOB.
peK, TPHIMBOB, T'€OTEPMAIbHOM 2./IBa nmpyHLKIIA U3BJICYEHUS TEIJIa B T€OTepMalIbHON
DHEPTUs,  TEIUIOBOW  DHEprus SHEpreTUKe.
OK€aHa. 3. KoadduuneHT TopMoKeHHS TOTOKA, KOAPPHUIIUEHT
momHocty 1 KITJ[ BetpoyctanoBku. [Ipenen
s dextuBHOCTH BOY.
4. XapakTepuCTHKU OMOMACChI: TEXHUYECKUM aHAIU3,
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9JIEMECHTHBIN COCTaB, IINIOTHOCTb.

3HaTh: Konctpykuun u
XapaKTepUCTUKU THUIIOBOTO
000py/sOBaHus, a TAaK)XE TUIIOBBIE
CXEMHBIE pelIeHHUs], TPUMEHsIeMbIe
B CHCTEMax JHEPrOCHA0)KEHUS Ha
6a3e paznmuuabsix HBUD.

1.Bonpramnepnas xapakrepuctuka ®II1. 3aBucumocts
xapaktepuctuk OII1 ot Temneparypsl.

2.ITapannensHoe U MOCIIEA0BATEIFHOE COSANHEHHUE
DOII. 3aBucumoctb MomHocT OOI1 0T UHTEHCUBHOCTHU
U3IIy4EHUS.

3.OCHOBHBIE XapAKTEPUCTUKU aKKYMYJIATOPOB TEILIOBOI
sHepruu. Kimaccudukanus cucteM akKyMyJIupOBaHUS
TEIJIOTHI.

4.OCHOBHBIE XapaKTEPUCTUKU aKKyMYJISITOPOB
anekTpuyeckoi snepruu. Kinaccuduxanus cucrem
AKKyMYJUPOBaHUS JIEKTPOIHEPTUH.

5.Koncrpykuus BOY ¢ ropu3oHTanbHON O0ChIO
BpalICHUsI.

6.TexHonoruu ucrnosb3oBanus 6uomaccel. CocTtas rasa,
[10JIy4aeMOro IyTeM aHa3poOHOro cOpa’kuBaHUs U
nyrem razupukanuu. OTINYHE MPOIECCOB Ta3uuKauu
Y TIUPOJIK3a.

7.1punnun padbotel TypouHs! Yamica. Konctpykuus
MPUIMBHBIX 3eKTpocTaHuil. KOHCTpyKIMs BOJTHOBBIX
3JEKTPOCTAHLIUM.

8.Cxema ¥ MPUHIUII JEHCTBUS TEILIOBOTO HACOCA.
McTouHMKY HU3KONOTEHIIMAIBHOTO TEILIA.

YMeTn: O1ieHuBaThH
SHEPreTHYCCKUI MOTEHIINA BETPa,
MaJjbIX pEeK, MPHUIIMBOB, TEIUIOBOM
SHEPrMM 3EMJIM M OKeaHa IIo
KJIFOUEBBIM TTapaMeTpam.

1.3apaua 1

Panuyc Berpokoneca BOY R=10 m. CxopocTb
Haberaromero moToka Bo3ayxa U0 = 10 m/c, a ckopocTthb
MIOTOKA BO3]lyXa 3a kojiecom U2 = 7.1 m/c. [ImoTHOCTH
BO3/lyXa MPUHATH NOCTOSSHHOM U paBHOM pB = 1.22 Kr/M3.
KIIJI reneparopa npuHsaTh paBHbIM /T = 0.9.
Omnpenenure KIIJI u snextpuyeckyto MmomHocTs BOY B
3aJJaHHBIX YCIOBUSX.

2.3agava 2

Pacxon ¢peoHa, HUPKYIHPYIOIIETO B KOHTYpE TEIJIOBOTO
Hacoca cocrapisietT Gg = 0.7 xr/c. Teruora KunIeHUS
(bpeoHa, COOTBETCTBYIOIIAS CPEIHEMY JAABICHHIO B
KoHJieHcarope, coctanisieT 233 K/[x/kr. Pacxon BojbI B
OTOINMTEJILHOM KOHTYpe cocTaBiisieT GB = 2 Kr/c.
Temnepatypa oOpaTHOM BOJIbI, MOCTYMHAIONIEH HA BXO]I
koHgeHcaropa coctapinsieT 60 °C. KI1J] TermiooOMeHHUKa
coctasisieT 710 = 0.95, a koappurmenT npeoOpazoBaHUs
SHEPI'HHU TEIJIOBOTO Hacoca | = 3.7.

Kakyro MOmHOCTh TOTpeOsieT KOMIIPECCOP TETIOBOTO
Hacoca?

J1o Kakol TeMIiepaTypbl BOJIa B OTOIUTEIBHOM KOHTYpE
HarpeBaeTcs TEMIOBBIM HacOCOM?

3.3agaua 3

Pacuernas BbicoTa npuimBa Kucnory6ckoii [19C
cocraiuseT 2.5 M. Jlnuna 3anuBa «Kucnas ryba» = 2.5
KM, a cpeauss mupuna = 470 m. KITJI runpoTypOuHb
cocrasisieT #rT = 0.85. KII/I renepaTopa #r = 0.9.
Bepera 3anuBa u3-3a UX KPyTU3HBI MOXKHO CUMTATh
BEPTHUKAJIHHBIMH.
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Paccunraiite 00111ee KOJTUYECTBO IEKTPOIHEPTUH,
BBIpa0aThIBAEMOE JIEKTPOCTAHIIUEH BO BpEMS OTIHBA.
Onpeaenure MPOMYCKHYIO CIIOCOOHOCTh TUIPOTYPOUHBI
B HOMHUHAQJILHOM pEXHUME PaboThI, €CIIK U3BECTHO, UYTO
HOMHUHAJIbHAS MOIITHOCTD 3JIEKTPOCTAHIIMN COCTABIISCT
1.7 MBT.

4 3anaya 4

Mo1HOCTb, TOTpedIIieMast CUCTEMON YIUYHOTO
ocBemieHus, cocrabisger N = 3.6 kBt. Cuctema pabotaet
¢ 19-00 Beuepa 1o 9-00 yrpa. CyTounslii rpadux

yaenbHou MoiHocT PIIT nipeacTaBiieH HA PUCYHKE.
200

150 4
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Kakosa munumanbsHas miomans @OII, neodxoaumast miist
obecniedeHus pabOTOCIOCOOHOCTH CUCTEMBI YIIHYHOTO
OCBEIICHUS?
Kakoii momxHa ObITh EeMKOCTh DJIEKTPHYECKOTO
aKKymyJsiTopa, yToOb! miomaas OO, neobxoaumas
Ui obecriedeHust paboTOCTIOCOOHOCTH CUCTEMBI
OCBelIeHN OblIIa MUHUMAJIbHOMN?

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonnenus sHanus: Bee 3ana4un pemens! BepHo. [lomyckaercs
ciyyaiiHast omnoOKa B Hu(pax, HO MOCIEI0BATEIbHOCTD PEILICHHs I KaX 10 3a1auu J0JDKHA
OBITH M3TI0’KEHA MTOIPOOHO M TOYHO. Ha Bce TeopeTrueckue BOMPOCH IaH BEpHBIN
MCUEPIIbIBAIOIIUI OTBET.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHenus snanus: Kak MUHIMYM TPH 33J1a4d PEIICHbBI BEPHO.
JlomyckaeTcs ciydvaiiHas onriOka B 1udpax, HO TOCIIEA0BaTEIbHOCTD PEIICHUS IS KOKIOW 3a/1a4u
U3 OTHUX TPEX JIOJKHA OBITh M3JI0KEHA MOIPOOHO U TOUHO. Kak MHHUMYM Ha TPH TEOPETUYECKHUX
BOTIPOCA JIaH BEPHBIN U HCUCPIIBIBAIOIIHNI OTBET.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoaneHus snanus: Kak MUHUMYM JIBE 3371a4H PEIICHBI BEPHO.
JlomyckaeTcs ciydaiiHas onirOka B 1udpax, HO TOCIIEA0BaTEIbHOCTD PEIICHUS JIJIS KOKIOW 3a/1a49u
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N3 3TUX ABYX JOJIKHA 6LITI> HN3JI0KECHa HOI[pOGHO u TouHo. Kak MHWHUMYM Ha ABa TCOPCTUUCCKUX
BOIPOCA JIJaH BEPHBIN U MCUEPIIHIBAIOIIHNI OTBET.

Oyenka: 2
Onucanue xapakxmepucmuxu evinoaneHus snanus: He BBIOJHEHBI YCIOBHUS JUIS MOJYYCHUS OLICHKH
n n
3
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

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
Hcnonp30BaHne HU3KOMOTEHIIMATBHON TETNIOBOM sHEpruu. CxeMa U MpUHIUI pabOThI
TEIIOBOT'O Hacoca.

IIpoueaypa nposenenus

CryneHtsl ciay4ailHBIM 00pa3oM IOJIy4alOT IO TPU Bolpoca M3 cnucka. Homepa momydeHHBIX
BOIIPOCOB 3aIIMCHIBAIOTCS MpEMNoAaBaTeseM, 3aTeM CTYIEHThl NOoay4aroT 1 akajgeMHu4eckuid 4ac Ha
noaroToBKy. OTBETHI Ha KaXIbI BOIPOC O(OPMIIIOTCS B TUCBMEHHOM BHJIE, IPH HEOOXOJMMOCTH
OTBET JOJKEH COoAepKaTh (opMyJbl U rpadruecKue MaTepHuaisl (HapuMep, CXeMbl yCTaHOBOK). B
MpoIIecCe MOATOTOBKU CTYJIEHTHI MOTYT TOJIb30BAaThCS KOHCIIEKTaMH JICKIIMI U JIF0OOW NeYaTHOM
JUTEpPAaTypoil, HO HE MOIYT TIOJb30BaThCS SIEKTPOHHBIMHM YycTpolicTBamu. IIpemopasarens
OLCHUBACT YPOBCHb NTMCbMCHHBIX OTBCTOB U 3a4aCT YTOUHAIOIIUC BOIIPOCHI, YTOOBI Y6CIH/ITI)C$I, qTo
CTYJEHT XOPOLIO IOHMMAET CMBICII MaTepHualla, M3JI0)KEHHOIO B OTBETAX. 3aT€M K KaXAOMy W3
BOITPOCOB 3a1a€TCA HOHOHHHTGHBHBIﬁ BOIIpOC, CBSI3aHHBIN C HUM TeMaTHYECKH. BOHpOC 3a4a€TCA
TakuM 00pa3oM, 4TOObI Ha HETO MOXKHO ObUIO OBICTPO J1aTh OTBET, B TOM YHCIIE - B YCTHOH (opme.
B xone 3audera mpenojaBarenb OIEHMBAeT: 1) ypoBeHb NMHUCbMEHHBIX OTBETOB Ha BOINPOCHI; 2)
NOHMMAaeHHUE CTYJEHTOM MaTepHajioB, M3JI0)KEHHBIX B IHUCHbMEHHBIX OTBETax; 3) OTBETHl Ha
JOMMOJIHUTCIIbHBIC BOITPOCHI.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-Sonk-3 JleMOHCTpUpyeT MOHUMaHUE (PU3NYECKUX SBICHUN U
yMEeT MPUMEHATh PU3NYECKHE 3aKOHBl MEXaHUKH, MOJIEKYJISIPHON (PU3HKH, TEPMOAMHAMUKH,
IIEKTPUYECTBA U MAarHETU3Ma JUIsl PEIICHUS TUIIOBBIX 3a/1a4

Bonpocsl, 3aganus
1.1. Knaccuduxanuss HBUD. VX ponb u nepcrnekTuBbl B COBpEMEHHOM MUDE.
2.2. YTIIBI, ¢ TOMOIIBIO KOTOPBIX 3a/1aéTcs nojioskenne ColtHila Ha HeOecHoU cdepe.
3.3. Y1ibl, ¢ TOMOIIBIO KOTOPBIX 337a€TCs MOJNI0KEHUE Tela Ha MOBEPXHOCTH 3EMJITH.
4.4. YT1b1, ¢ TOMOIIBIO KOTOPHIX 337aETCsl OPUEHTAIIHSI TUIOIIAKH B IPOCTPAHCTBE.
5.5. Yron manenust comHeuHsIx ty4eil. Ha uro on Biusier?
6.6. CocTaBisromye COTHEYHOTO H3ITYUSHHS, IPUXOISIIETO Ha TIPOU3BOIIEHO
OPUEHTUPOBAHHYIO MPUEMHYIO IIOMIAIKY.
7.7. CyMMapHbIil IPUXOJT COTHEUHOH pajiualiii.
8.8. Cnextp mznyuenus Connna. OcrnabieHne U paccessHue U3IydeHus B aTMochepe 3eMIIH.
9.9. ConHevyHast TOCTOSTHHAS M €€ BapHalllK B TCUCHHE TOJIA.

18



10.10. ITepecuér nznmy4yeHus, NPUXOASIIETO HA TUIOMIAIKY, KOTOpasi OpUEHTHPOBAaHA
NEPIEHANKYIISIPHO COJTHEYHBIM JTydaM, JJIS TUIOMIAIKH, OPUEHTUPOBAHHON TOPHU30HTAIBHO.
11.11. Tlepecuér uzinydeHus, IPUXOASIIECTO Ha MIIOMIA/IKY, KOTOpasi OpUEHTUPOBaHA
NEPICHINKYIISIPHO COJIHEYHBIM JIydaM, JIIsl HAKIIOHHOM TUTOIIA KK,

12.12. Tlepecu€r n3nydeHus, NPUXOAAILIETO HA TOPU3OHTANBHYIO IJIOMIAKY, A1 HAKIIOHHOH
TUTOIIIAIKH.

13.14. TToBepxHOCTHOE aNBOEIO.

14.15. KoaddumueHT HakaoHa (TIepecuéra) mpsSaMoil COTHEYHOUW paguanuu. YeM oTIMYaroTcs
€ro MrTHOBEHHOE M OCPeAHEHHOE 3HAUCHUS?

15.17. Metonuka onpeaeneHus 1011 AU Gy3HOTO U3IYICHHS TI0 OTHOIICHUIO K CYMMapHOMY.
16.23. YriioBast 3aBHCHMOCTb IPOITYCKATEIbHON CIIOCOOHOCTH MPO3PavyHOTr0 MOKPBITHSI.
17.24. YrnoBast 3aBUCUMOCTH TIOTJIOMIATEILHOM criocoOHOCTH abcopOepa.

18.26. Ocnabnenre cBeTa mpu MPOXOKICHUH MPO3pavyHOro cios. 3akoH byrepa.
Koadduruent sxcTUHKIUY.

19.37. buomacca Kak UCTOYHUK PHEPTHH. DKOJOTUIHOCTH M BO3OOHOBIISIEMOCTh. MICTOUYHUKHN
Oromacchl U €e KOMIIOHEHTHBIN cocTaB. OCHOBHbBIE HEJJOCTATKH OMOMACCHI KaK TOTUIHBA.
20.38. XapakTepuCTHKH OMOMACCHI: INIOTHOCTh, TEIUIOEMKOCTh, TEIIOTa CrOPaHUsI.

21.39. XapakTepucTuKy OMOMACChl: TEXHHYECKUH M JIEMEHTHBIN aHaJIH3.

22.42. I'eorepmanbHas sHEprus. TemnepaTypHbIid rpaaueHT 3emiin. OCHOBHBIE TPUHITUIIBI U
CXEMBbI U3BJICUYCHUS TEIUIA.

23.45. Dueprus okeana. OcOOEHHOCTH BOJTHOBOM YHEPTETUKU M KOHCTPYKIIMHA BOJTHOBBIX
AJIEKTPOCTAHIINH.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI

1.910 Takoe 3eHUTHBIN YTroJI U yroJjl MaJicHus COJIHEYHbIX JIyuel? B KakoM cilydae OHHM paBHBI?
BepHnbplii oTBeT: Yroa naseHus aydei — yroja Mexxy HarpasieHueM Ha CoJiHIe U
HOPMAaJIbIO K IUIOLIAJIKE. 3EHUTHBIN YToJI — yrojl MEXy HarpasieHneM Ha ColiHLe U
HaIpaBJIEHUEM BEPTHUKAJIbHO BBEPX. J{JIs1 rOpU30HTAIbHOM IUIOIAKA OHU PaBHBI.

2.3akon CHemnunyca 1 3akoH byrepa 11 ceera.
Bepnpriii otBet: 3akoH CHemnuyca: nl*sin(a) = n2*sin(b), rae nl, n2 — nokazarenu
npenaomieHus cpea 1 u 2, a u b — yrisl NajgeHus ¥ IpeIoMIIEHUS] COOTBETCTBEHHO. 3aKOH
Byrepa (3akon ocnadnenus): '=I*exp(-kAL), rne | — ucxonnslit nyu cera, I’ — nmydre,
MPOIIEAMNI CKBO3b MTPO3pauHyto cpeny, k — koagdurment noriomenus cpeasl, AL —
JUIMHA ITyTH, TPOUIEHHOTO JIy4OM B CpEJIE.

3.OneMeHTHBIN cocTaB 6romaccel. [I1oTHOCTH GMOMaccHhl.
Bepnrriit orBeT: OcHOBHBIE 371eMeHTHI OnoMacchl B opsiyike yosiBanusi: C, O, H, S, N.
[TnoTHOCTH OBIBaET HACBITHOM, KAXKYILEHCS U UCTUHHOM.

2. Komnerenuust/Muaukarop: UJI-2omk-4 J[eMOHCTPHPYET MOHUMAHKUE OCHOB TEPMOIMHAMHUKH,
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH 1 TIPUMEHSET MX I PACYETOB TEPMOJANHAMUYECKUX
TIPOLIECCOB, IIMKJIOB M UX MOKa3aTesei

Bomnpocel, 3axanus
1.13. CrektpanpHOe pactnpeaeneHne dHepruu u3rydernst COHIIA H COTHEYHOTO KOJIIEKTOPA.
CeneKkTUBHbIE TOBEPXHOCTH.
2.16. TerutoBBIe HArPY3KH KHUIIOTO JIOMA: WX BHIIBI U METOJIMKA pacuéTa.
3.18. IInockue conHeyHbIe KOUIEKTOphl. BpIOOp opueHTanmy (HakjIoOHa K TOPU3OHTY U
A3UMYTAIBHOTO YTJ1a) COJTHEYHOTO KOJUIEKTOPA.
4.19. YpaBHeHuUeE TEIJI0OBOro 0ajlaHca reIMoyCTaHOBKU. MeTOo/Ibl CHHXKEHHS TOTEPh B
reJIM0yCTaHOBKAX.
5.20. [IpyHIMTIHATEHAS CXeMa KHUJIKOCTHOM CUCTEMBI COTHEUHOTO TEIIOCHAOKEHHUS.
6.21. [IpuHIMTIHATEHAS CXeMa BaKyyMHOT'O COJTHEYHOTO KOJUIEKTOpa. BeiOop oprueHTannm

(HaKHOHa K TOPU3O0HTY U a3UMYTAJIbHOT'O yrﬂa) COJIHCYHOTI'O KOJUJICKTOPA.
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7.22. ®aKkTOpBI, BAUSIIONINE HA TIOTJIONICHUE U3ITydeHUsT a0COpOEepOM COTHEUHOTO KOJIJIEKTOpA.
[TpuBenénnprit KOAOUIMEHT MOTJIOMIEHUS CHCTEMBI a0copOep—TIIOKPHITHE.

8.27. KoadppunueHnt noreps renmoycTaHoBKU. CxeMa TePMUUYECKUX COMPOTHBIICHUH.
DNEKTPOTEXHUUECKask aHAJIOTHS.

9.29. KonneHTparopsl coHeuHOU 3HEepruu. [IpuMeHsiemMble B SHEPTeTUKE KOHCTPYKILIUH.
[IpenenbHbI KOAPHUIUEHT KOHLIEHTPALIUH.

10.30. [punImI paboThl (OTOINEKTPUIECKUX MTPEOOpa30BaTEICH U UX OCHOBHBIE
XapaKTePUCTHUKHU.

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

12.32. IlpuHuum paboThl BETPOIHEPreTUYECKHX ycTaHOBOK. Cxema BOY ¢ ropuszoHTambHOM
ocklo BpanieHus. [Ipumepsl koHcTpykunu BOY ¢ BepTUKanbHON OChIO BpAILICHUS.

13.33. BozneiicTBre BO3AYIIHOTO MTOTOKA HA BETPOYCTaHOBKY. [lapameTp reomeTpuyeckoro
3anonHeHus. Paboune nmapameTpsl HaOeramero BO3yIIHOro MOTOKa U [IKajla CUJIbl BETpa.
14.35. Ilpunnun paboTsl TuApodaekTpocTanimii. OcHoBHOe o6opynoBanue ['IC. Mansie ['OC.
[Tpo6nems! skcmryaranuu ['9C.

15.36. Pacuer momHOCTH 1 BEIOODP TypOuHBI 11t [DC.

16.40. TexHo0TMHU KCIIOJIB30BaHUs OMomacchl. [Tuponus.

17.41. TexHONOTHH UCIIOB30BaHUs OMOMAcChI. [ a3udukarus.

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

19.44. Vicnonb30BaHre HU3KOMIOTEHIIUAIBHON TETIOBOM SHepruu. CxeMa U MpUHIUI pabOThI
TETUIOBOTO HAacoca.

20.46. Dueprus okeana. [IpunuBHbIe aneKTpocTaHIUU. TpeOOBaHUS K MECTY CTPOUTENHCTBA U
IPUHLIMIIBI paOOTHI.

21.47. AKKyMyJIUpOBaHUE dIEKTPOIHEPTUU: TPEOOBAHUS K XapaKTEPUCTUKAM aKKYyMYJISATOPOB.
[Tpobnema akKyMyJIHpPOBaHUS YHEPTUU U TPEOOPa30BAHNE IICKTPOIHEPTHH B APYTHE BUIIBL.
Bupl 371eKTpoakKyMyJIsTOPOB U UX XaPaKTEPUCTUKH.

22.48. AKKyMyTHpOBaHUE TEIUIOTHI: TPEOOBAHMS K XapaKTEPUCTHKAM aKKyMYJISTOPOB. Bubl
TEIUIOBBIX aKKYMYJISTOPOB, paboune BEeIecTBa U UX XapaKTepUCTUKU. [Ipumepbl KOHCTpYKLUI
TETUTOBBIX aKKYMYJISITOPOB.

23.49. BoiopoJ1 Kak TOIUIMBO M KaK SHeproHocutens. CkUraHue BOJOpOo/a B TPAJUIIMOHHBIX
ycraHoBkax (xkotisl, ['TY, JIBC).

24.50. ToruinBHBIE AJIEMEHTHI: BUJIbI U (PyHAaMEHTaIbHbIE IPUHIMIIBI paboThl. Bogopoanoe
AKKyMYJIMPOBAaHUE SHEPTHH.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Yrto Takoe rpagycoCyTKH U KaKylo BETUYMHY C UX TIOMOIIbIO BBIpaXKatoT?
BepHnbplii oTBeT: I'pagycocyTku — BeIMUYNHA, ONpeaeisemMas Kak Ipou3BeIeHNe, B KOTOPOM
MEePBBI MHOKUTENb - PA3HOCTh TEMIIEPATyphl B IOMEIIEHUN U CPEIHECYTOUHOM
TEMIIEPATYPHI HAPYKHOTO BO3AYyXa, & BTOPOM — KOJIMYECTBO JHEH NMEPUOJA, ISl KOTOPHIX
XxapakTepHas 3Ta Temneparypa. C uX MOMOUIbIO BBIPaXKarOT OTOMUTENbHYIO HATPY3KY.
2.Kakue cymecTByIOT criocoObl U3BJICUEHHUS T€0TEPMAIbHOM SHEprun?
Bepnsiit otBeT: Mcnonb3oBaHue €CTECTBEHHON THAPOTEPMAIIBHON HUPKYJISILIUA U
OXJIaX/IEHUE CYXUX MOPHUCTHIX MOpoA. B mepBoMm cirydae HEOOXOIUM 1013 MHBIN
MCTOYHUK BOJBI M 11apa, BO BTOPOM cllydae BOJIa 3aKaUUBAETCs B 30HY BBICOKUX
TEMIIEPATYP C IOBEPXHOCTH.
3.Uto xapakTepusyeT ko3P HUIMEHT MpeoOpa3oBaHus IHEPTHUHU TEIIIOBOTo Hacoca? MOXKHO i
3aMKHYTb LIUKJI TEINIOBOIO HAcoca U nouemy?
Bepnsiii otBet: Koadduument npeodpazoBanus noka3blBaeT, CKOJIbKO J[ TeraoBoi
SHEPTUU MOXHO MOJIy4UTh, TOTpaTuB 1 J[K 351eKTposHEeprun. 3aMKHYTh LIUKJI
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HEBO3MOXHO, T.K. Y IPOU3BOJUMOTIO TEIjIa 3HAYUTEIBHO HUXKe 0011ast SKCCeprusi, B
IIOJIHOM COOTBETCTBHH € Ha4ajaaMH TEPMOJUHAMUKH.
4 IlpuHuun aeidcTBus TypOUHBI YaIuica.
Bepublil otBeT: CUMMeTpUYHask IOBEPXHOCTB JIONATOK 3aCTABISIET POTOP TYPOUHBI
BpalaThCs B OJJHOM HallpaBJICHUH, Ky/la Obl uepe3 Hee He TeKJIa BOJA MU BO3YX.
5.IIpenmymiecTBa 1 HEAOCTATKU BOAOPOAA KaK SHEPIrOHOCHUTEIIS.
Bepusriii otet: [IpenmymiecTBa: MOXKET MPOU3BOAUTHCS YCTaHOBKaMH Ha 6aze BUD,
BBICOKAs! TEIJIOTBOPHAsI CIIOCOOHOCTH IO Macce, 3KOJIOIMYECKH YUCTOE TOPEHHUE, ras.
Henocrarku: HU3Kask TEIJIOTBOPHAs CIIOCOOHOCTDH MO0 00BEMY, OMTACHOCTH JIETOHAIIUH B
ycraHoBkax Ha /IBC, 3¢pdekT BonopoaHOro oXpynuruBaHusl.

3. Komnerenuus/Muaukarop: 1/{-3onk-4 leMoHCTpHpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMACCOOOMEHa U IPUMEHSIET UX Ul PACUETOB JIEMEHTOB TEINIOTEXHUYECKUX YCTAHOBOK U
cucTeM

Bonpocel, 3a1anns
1.25. F-meroa. 'otoBo# 1 MeCSYHBIN KO PHUIIMEHTHI 3aMeTeHH s, Oe3pa3MepHbIE KOMILICKCHI
f-merona (X u Y). OntumanbHas III0IIab KOJUIEKTOPA.
2.28. BriusiHEE pe)KUMHBIX MTAPaMETPOB Ha TEIJIOBBIE OTEPH T'eIIMOYCTaHOBOK.
3.34. Pacuer montHocTr BOY u npeaenbubiii K03 uimeHT MomHoCcTH. CBSA3b MOITHOCTH
BDY, ko3 Punmenta mourHocTr u KITI.
4.51. TloHsATHS LEHTpaAIM30BaHHOM, pacipe/leIeHHON 1 aBTOHOMHOM 3HepreTuku. [lonstue
rHOPHTHOTO PHEPTETHUECKOro KoMmIuiekca. Kputepun 3¢ (eKTHBHOCTH SHEPreTHIECKUX
KOMILJIEKCOB (HEPreTHUECKUE, SIKOHOMHUECKHUE, IKOJIOTUUECKUE).
5.52. IIpo6iembl 6€30MaCHOCTH, YKOJIOTHYHOCTH 1 dpdextuBHOCTH HBUD.
6.53. [IpyHLIMIIBI ONTUMM3ALMK COCTaBa 000PYIOBaHUS U PEXKUMOB pabOThI SHEPreTUYECKUX
KoMIuIeKcoB Ha 0aze BUD, a Takxke rHOpHIHBIX SHEPTeTUIECKUX KOMIUIEKCOB.
7.54. Konnenuus ymMHOMU 3Heprocetu. Konuenuus BUpTyaabHON 3J1€KTPOCTAHIUH.

Matepuaibl 1/151 IPOBEPKH OCTATOYHbIX 3HAHUM

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

U3ITy4yeHUs B TeueHue roaa?
Bepublit otBeT: Uem OoJibliie HAKIOH, TEM MEHBIIIE U3TY4YE€HUS IUIOIIa/IKa MOTJIOIIAET B
TEII0€ BpeMsl rojia U TeM OOJIbIIe U3JIy4E€HHs OHA MOTJIOIAET 3UMOM.

2.Y10 Ha3bpIBalOT ONTUMAIBHON OPUEHTALMEN TETMOYCTAHOBKHY 110 a3UMYTY U 110 YIIIy

HakJIoHa?
BepHnbplii orBeT: OntuManbHas opueHTanus no asumyTy — 0 rpagycos. OnTuManbHas
OpHUEHTAIM 110 HAKJIOHY — HaKJIOH paBeH mupoTe +-15°.

3.Yto BeIpakaeT K03 UIIMEHT 3aMelleH s B CUCTEMaX, ucnoib3ytonmx BUI?
Bepurriit orBeT: KoadduimeHT 3amenienns moka3pBacT OTHOIIICHUE YHEPTUH,
BbIpaboTaHHOM cuctemMamu B, k cymMMapHOI 3HepreTuyeckoi Harpys3ke 3a
paccMaTpuBaeMbIi IEPUO/L.

4 Ilpenensusblii kodddumuent momrHoctr BOY. Ceazp KI1J u ko3 unrienTa MOIHOCTH

BOYV.
Bepusiit otBet: KoaduuneHT MOIHOCTH MOKA3bIBAET JI0JII0 TOTOKA BO3IyXa, KOTOPYIO
BETPSIK peoOpasyeT B 3Hepru0. MakcuMaibHbIA KOApGUIMEeHT MoIHOCTH BOY
coctasisieT 0,59. KI1JI BOVY onpenensiercs kak cTeneHb NpUOIMKEHUS K HICaTbHOMY
kod(purmenty moutHocT: N=a/0.59, rne | — KII, a — koaddummeHT MoutHoCcTH.

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. IIucbMeHHBIE OTBETHI PACKPBIBAIOT COACPIKAHUC
BOITPOCOB, CTYACHT CMOT' IPOKOMMCHTHUPOBATH BECH HaITMCAaHHBIA UM Mar€purajl U OTBETUIT HA
AOMNOJHUTCIIBHBIC BOIIPOCHI 110 BCEM TPEM TCMaM.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenus shanus: IIMCbMEHHBIC OTBETHI PACKPBHIBAIOT PACKPHIBAIOT
CoJIep’KaHue BOMPOCOB, CTYJACHT CMOT TPOKOMMEHTHPOBATh BeCh HAITMCAHHBIN UM MaTepHal U
OTBETHJI Ha JIOTIOJIHUTEIbHBIC BOIPOCHI XOTs OBI 110 JIBYM TEMaM.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: 1lncbMeHHBIE OTBETHl YAaCTHYHO PACKPBIBAIOT
COJIepKaHUE BOIIPOCOB, CTY/ICHT CMOT OTBETHThH Ha JIOTIOJIHUTEIILHBIC BOIIPOCHI XOTSI OBI IO OJTHOU
U3 TEM.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiienus 3nanus: [IacbMeHHBIC OTBETHI HE PACKPBIBAIOT
COJICpKaHuUsI BOIIPOCOB, & CTY/ICHT HE CMOT OTBETUTh Ha JIOMOJHUTEIBHBIC BOIIPOCHI
MIPEIIo/1aBaTersl.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM M aTTECTALlMOHHON COCTaBIIAIOIIMNX.
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