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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
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: 3anmra 3a1aHAs
1. ITpopaGoTka BOIpocoB Jyisi caMONoAroToBKu (Jlokman)
2. PacueT cucTeMbl COJIHEUHOTr0 TeruiocHaoxeHus (PacuetHo-rpaduueckas pabora)

Popma peanmzanuu: ITncemenHas pabora
1. Paznuunsie HBUD (KontponbHas pabora)
2. Conueunas paauarus (KontponasHas pabora)
3. Conneunsle 3HepreTuyeckue ycraHoBkH (KontposabHas pabora)

BPC nucuuminHbl

10 cemectp
Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Wnnexe KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3znen nucuuninHbl KM-

Cpok KM: 5 10 12 14 16
Bsenenue
OO11e BOnpochl BO3OOHOBIIIEMON YHEPTETHUKU + +
ConneuHas 3HepreTuka




CosiHeuHas paauanus + + +
CoJiHeUHas TEMJI0HEPTreTUKA + + +
DOTOINEKTPUUYECKUE ITEKTPOCTAHIINHI + +
Paznoo6pazusie HBUD
DOHeprus BeTpa + +
I'maposnepreruka + +
OHeprus okeaHa + +
I'eorepmanbHas sHEPrU + +
DHeprusi GMomMacchl + +
CrniennanabHbIe BOMPOCH! BO30OHOBISIEMON
OHEPIreTUKHU
AKKyMYJIMpOBaHUE SHEPTrUn + +
Bopoponnas snepretrka + +
O} PeKTUBHOCTD IHEPTETHUECKUX KOMILIEKCOB + +

Bec KM: 20 20 15 30 15

$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
JUCIUILINHE
OIlK-3 N-50nk-3  HdemoHcTtpupyet | 3HaTh: Conneunas panuanus (KontposbHas padoTta)
MOHUMAaHUe ¢busnueckux | TeopeTnyeckue OCHOBBI [IpopaboTka BompocoB [yist caMonoAroToBku (Jlokian)
SABJICHUI 5 YMEET | UCIIOJIb30BAHUS SHEPTUH Paznuunsie HBUD (KonTponbhas pabota)
MPUMEHSITh ¢buznueckue | ConHia.
3aKOHBI MexaHukH, | TeopeTuyeckne OCHOBBI
MOJIEKYIISIPHOI (bu3KKY, | UCTIONB30BAHUS SHEPTUU
TEPMOIMHAMUKH, BETpa, peK, MPUIIUBOB,
JIEKTpUYECTBA U | TeOTepMaIbHOM SHEPTus,
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
rokazartesei

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 Oa3ze
pasznuunabix HBUD.

YMers:

[IpopaboTka BompocoB it camonoArotToBku (Jlokmam)
Paznumunsie HBUD (KonTponbhas 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:

BrInonuaTe pacuersl,
CBSA3aHHBIE C
MIPOEKTUPOBAHUEM
YCTaHOBOK M CHCTEM Ha 0aze
HBUD.

Omnpenensats paboune
napaMmeTpsl 000pyA0BaHUs U
cucteM Ha 0aze HBUD,
aHAJIN3UPOBATh

3 PEKTUBHOCTD ITUX
CHUCTEM.

PaccuutsiBaTh IpUX0ON
COJIHEYHOM paJIULINY Ha
MIOBEPXHOCTH 3eMJIN AJIs
3aJlaHHBIX KOOPAWHAT U
IIEPHOJIOB.

Conneunas panuanus (KontposbHas paboTta)

Conneunsie sHEepreTuueckue ycranoBku (KontponsHas pabota)
IIpopaboTka BONpocoB i caMOnoAroToBKH (Jloxna)

Pacuer cucremsl conHeyHoro teruiocHadxkenus (PacuerHo-rpadudeckas
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: 20

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.
6.3apanue 2. OnpeaenuTs MTHOBEHHOE 3HAYCHUE
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 MIMPOTHI.
8.3apanme 2. OnpeaenuTh IIOTHOCTH JIY9UCTOTO
MOTOKA, MOCTYMAIOIIETO IJIOAAKY, HAXOAAIIYIOCS 32
npeneaamMu aTMocqepbl 3eMIIH U TOCTOSIHHO
OpPUEHTUPOBAHHYIO TOPU30HTAIBHO (TIapaIIEIbHO
IJIOCKOCTH MaTeMaTHY€CKOTO 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 TEOPETHUECKOTO BOIPOCA, OJJHAKO, OIIHOKU
HEOIYCTUMBEI.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus snanus: O0e 3a1a4u pelieHbl MPaBUIbHO; THO0 0THA
3aJ1a4a perreHa MpaBmiIbHO, TOCICIOBATEIFHOCTD PEIICHUST BTOPOU 3a/1a4¥ H3JI0KEHA BEPHO,
TEOPETUUECKHI BOIIPOC PACKPHIT.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 40
Onucanue xapaxmepucmuku 8blnoaHeHus 3nanus: XoTs Obl OHA U3 3a71a4 pelleHa 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 koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IIpoueaypa mpoBeaeHUsi KOHTPOJbHOro Mepomnpusitusi: KoHTposnbHas pabora 3aHuMaer 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 KOHCIIEKTAMHU JIEKIMI U 10001 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 THUIIOBOTO
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?
3anuinuTe 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 TOJIE3HOTO 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 TEIUI000MEHHBIX nponeccoB? Kakue TennoodMeHHbIe
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.[TaneHue myya Ha MPO3PAYHYIO MIOBEPXHOCTH. 3aKOHBI
Cuennmnyca 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€HUEM, 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 COJTHEYHOM 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 Ma/IAI0LIEMy
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 crekia 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. OnpenenuTh cyMMapHOE KOJIMYECTBO MPSIMOU
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 nornomarenbHas
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 KaXK/I0T0 U3 PACUETHBIX MECSIIEB:

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
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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 BepHsbIit orBeT. JInbo: 06e 3amaun
pelIeHsl BEpHO, HO HA TEOPETHUECKUI OTBETa HE aHO.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapakmepucmuku evinoHeHus 3nanus: OJIHa U3 3a/1a4 PELICHA BEPHO, PELICHUE IS
BTOPOI1 331a4u HE NMPEAOCTaBICHO, HA TEOPETUUECKHI BOIIPOC AaH BepHBIN oTBET. JInbo /st

KaX/101 3a/1aui BEPHO ompeseeHo 0oJiee MOJIOBHUHBI MPOMEXYTOUHBIX BETMYMH WM U3JI0KEHA
BEpHas MOCJIeI0BaTeNIbHOCTh PEIICHUs, Ha TEOPETUYECKUI BOMPOC J1aH BepHbIi oTBeT. JInbo ogHa
U3 3aJ1a4 pelieHa BepHo, JJIs BTOPOIl 3a1aui BEPHO ONpeeeHo 0oJiee MOJIOBUHBI IIPOMEKYTOUHBIX

BEJIMYUH, WIN W3JI0KEHA BEPHAs MTOCIIEIOBATEIbHOCTh PEIIEHNS, HO HA TEOPETUYECKUI BOIIPOC

OTBET HE JaH.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3Hanus: He BBIIONHEHBI YCIIOBUS IS MOJTYYEeHUS OIICHKU
n mn
3"
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KM-3. IIpopadoTKa BONPOCOB IJIsi CAMONOAT0TOBKH

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun KOHTPOJIBLHOr0 Meponpusitusi: Jloknan

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJbHOIO MepPONPHUATHA: 3alUTa UHIUBUAYAJIbHOIO 3a/aHUs C
JIOKJIaJIOM (IIpe3eHTaluen )

Kpartkoe cogep:xkanue 3aiaHusA:
Oco0ennoctu ucnonszoBanus HBUD B snepretuxe.
Mecto u 3Hauenne HBUO B TorummBHO-3HEpreTyeckom komiuiekce Poccun.
ITepcniektuBsl ucnonszoBanuss HBUD B snepretuke mupa u Poccuu.
TenaeHuMn pa3BUTUS BO30OHOBISIEMOM SHEPreTUKE.
[TprMeHeHHe YHEPTUU COJIHIA B CUCTEMAaX SHEProCHAOKEHHUS.
TexHuueckue XapakTepUCTHKU COJIHEYHbBIX YCTAaHOBOK.
Knumarndeckre mpeArnouTeHust Uit COOPY>KEHHSI COTHEUHBIX YCTaHOBOK.
OCHOBHBIE TEXHUUECKUE CXEMbI COJIHEYHBIX YCTAHOBOK U UX TEXHUKO-3KOHOMHUYECKUE
MOKa3aTeNH.
[TepcnekTHBBI pa3BUTHUS COTHEYHOM 3HepreTuku B Poccuu.
[Torydenue 37eKTPUIECKON YHEPTHH B pe3ysibrare (oToIeKTpudeckoro dddekTa.
TexHuueckas peajn3anus CTaHIUHU Ha 0aze (POTOIIEMEHTOB.
['enroTepmalibHast TEXHOJIOTHS TIPE0OPa30BaHMs COTHEUHOM YHepruun. bamennsie n
napaboIMYeCKHe TUIIBI JIEKTPOCTAHIUH.
OCHOBHBIE HANpPaBJICHUS PA3BUTHUS U TEXHUUIECKUE XapPAKTEPUCTUKU BETPOIHEPTETHUECKIX
YCTaHOBOK.
OO0mrast XxapaKTepUCTHKA U HAIPABJICHUS pa3BUTHUS BETpOIHEpreTuku Poccum.
OCHOBHBIE TEXHUYECKUE CXEMbI OMOIHEPreTUYECKUX YCTAHOBOK.
TexHu4ecKkre, COMATbHO-YKOHOMUYECKHE U SKOJIOTUYECKHE BOTIPOCHI, PEIIaeMbIE€ B CHCTEME
MycoporepepadaThIBAIOINX TEXHOIOTHX.
OCHOBHBIE TEXHUKO-I)KOHOMHYECKHUE MPEMOCHUTKA Pa3BUTHUS T€0TEPMaTbHON SHEPTETHKH.
Manas ruposHepreTuka: NepcueKTHBbl cTpouTenbeTBa Manbix ['9C; obmas xapakTepucTuKa
SHEPTopecypca U OCHOBHBIE TEXHUYECKHUE PEIICHUS JIJIsl €70 OCBOCHHS.
OHeprust Mopel 1 OKeaHOB: 00I1asi XapaKTepUCTUKA YSHEPTONOTEHIIMANA U TEXHUYECKON
BO3MOYKHOCTH €€ OCBOCHHUSI.
[TpunuBHbBIE ¥ BOJHOBBIE YCTAHOBKH: OCHOBHBIE TEXHUUECKUE XapaKTEPUCTHKH, EPCIEKTHUBBI
pa3BUTHSL.
TennoBast HEPTUs MOPEH U OKEaHOB.
DHeprusi OKeaHMYECKUX TCUCHH.
I'mppaBnnyeckue TapaHsl.
CoBpeMeHHOE COCTOsTHHIE U TIEPCIEKTUBBI UCIIOIb30BAHUS BO30OHOBIISIEMbIX HCTOYHUKOB
DHEPTHUH.
OOume cBeieHus, TOCTOMHCTBA, HEAOCTATKH U MEPCIEKTUBBI JanbHeimero pazsutus ['9C u
'ADC.
Posb Manoii ruiposHepreTHKY B pa3BUTHH OTIEIBHBIX paifoHoB Poccun.
BroTOTIIMBO: OCHOBHBIE 33/1a4H, pelIacMbIe ITyTeM Pa3BUTHsI OMOIHEPTETHKH.
['mpoponynabcop: Ha3HAYeHUE, KOHCTPYKIIMS U 00J1aCTH BO3MOXKHOTO IIPUMEHEHUSI.
[TpupoaHbIe BUIBI OMO’HEPTETHYECKIX PECYPCOB.
Crioco6b1 mpeobpazoBaHust OHOPECYPCOB.
OCHOBHBIEC TEXHUYECKUE CXEMbI OMOIHEPTETUIECKUX YCTAHOBOK.
[Tpo6nems! Masoit sHepreTuku B Poccun. TexHuyeckre U 5JKOHOMUYECKHE TPYTHOCTH
penIeHHs
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KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3nate: TeopeTuyeckue OCHOBBI
UCIIONIb30BAaHUSl DHEPIUU  BETpa,
pPEK, MPUIKUBOB, TI€OTEPMAIBLHOU
SHEprusi,  TEIJIOBOM  DJHEprus
OKe€aHa.

1.Teopernueckue OCHOBBI UCIIOJIB30BAHUS SHEPTUU
BETpA, peK, NPUIIMBOB, F€OTEPMaJIbHON YHEPTUs,
TEIUIOBOW SHEPTHUs OKEaHa.

3nath: Teopernueckue OCHOBBI
UCI0JIb30BaHus dHeprun CoJiHIIA.

1.TeopeTndeckre OCHOBBI UCIIOJIB30BAHUS YHEPTHH
CoiHna.

3HaTh: KoncTpykuu u
XapaKTEePUCTUKU TUIIOBOTO
000py/sOBaHUs, a TaKKe THUIOBBIC
CXEMHBIC pEeUICHUs, TTPUMEHIEMbIE
B CHUCTEMaxX JHEpProcHaOKeHUs Ha

1.KoHcTpykuMu 1 XapakTepUCTUKH TUIIOBOTO
000py/IOBaHUs, a TAK)KE TUTIOBBIE CXEMHBIC PEIICHUS,
MIpUMEHsIEMbIE B CHCTEMaXx dHEeprocHabkeHus Ha 0ase
paznuunbix HBUD.

6a3ze paznuunbsix HBUD.
3HaTh: Koucrpyknuun u 1. KoHCTpyKUIMM U XapaKTEPUCTUKU TUIIOBOT'O
XapaKTEePUCTUKU TUIIOBOTO 000pyI0BaHUs, & TAK)KE TUIIOBBIE CXEMHbBIE PEIICHHS,

060py,I[OBaHI/I$I, a TaxKXKXC THIIOBBIC
CXEMHBIC PCIICHHA, IMMPUMCHACMBIC

INPUMCHACMBIC B COJTHCUHBIX DHCPICTHYCCKUX CUCTCMAX

B COJIHCYHBIX OHCPICTHYCCKUX
CHUCTCMaAXx.
VYMeTh: OI_IeHI/IBaTB 1.0nieHuBaThH 3HepFeTHqCCKHﬁ MMOTCHIMAJ BETpa, MaJIbIX

E)Hepl“eTI/ILIeCKI/Iﬁ nmoreHuuai; BETpa,
MaJIbIX PCK, IMNPUIINBOB, TEIJIOBOM
SHEpruM 3C€MJIM MW OKEaHa IIO
KJIFOYCBBIM IMApaMETpaM.

PEK, IPUIMBOB, TEIIOBOM SHEPTUU 3EMJIU U OKEaHa 10
KITIOYEBBIM MTapaMeTpaM.

VYMerb:  BBINONHATE  pacyeTsl,
CBA3aHHBIE C IIPOEKTUPOBAHHUEM
YCTAaHOBOK M CHCTeM Ha 0asze
HBUDO.

1.BBIMONHATE pacdeTsl, CBI3aHHBIE C TPOSKTHPOBAHNEM
YCTaHOBOK M cucTeM Ha 6aze HBUD.

VYmers:  Ompenenste  pabouue
napameTpsl  O0OpYyAOBaHUS U
CHCTEM Ha 0aze HBUD,
aHanmu3upoBaTh  3((eKTUBHOCTH
ITHX CHCTEM.

1.0npenensate paboune napaMeTpbl 000pyIOBaHUS U
cucreM Ha 6aze HBUD, ananuzupoBath 3¢ (hekTHBHOCTH
STHX CHCTEM.

2.PaboTath ¢ aKTHHOMETPUUYECKUMH Oa3aMM JJaHHBIX JIJIs
noy4deHust uHpopmaiuu, HeoOX0AUMON TSt
IPOEKTUPOBAHUS YCTAaHOBOK M cucTeM Ha 6aze HBUD.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Onucanue XapakmepucmuKu 6blNOJHEeHUsl 3HAHUA.! 3a)IaHI/Ie TTIOJJHOCTBIO BBIIIOJTHCHO. BOHpOC
PACKPLBIT B ITOJTHOM O6LCMC, JAaHbl UCUCPIBIBAOIINUEC OTBCTHI HA NOMMOJIHUTCIIBHBIC BOIIPOCHI.
YBepeHHOC BJIaICHUEC MAaTCpHUATIOM.

Ouyenka: 4

Onucanue XapakmepucmuKku 6blNOJIHEeHUsl 3HAHUA. 3a)IaHI/Ie TTIOJJHOCTBIO BBIIIOJTHCHO. BOHpOC
PAaCKpbIT, HO HAa OTACJIBbHBIC JOITOJHUTCIBHBIC BOIIPOCHI HET YBECPCHHOT'O OTBETA

Oyenka: 3
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Onucanue xapaxmepucmuku 6bINOJIHeHUs 3HaAHUA: 3aJaHUE BBIIIOJIHEHO, HO TEMA HE /10 KOHIIa
packpbiTa. [IpucyTcTBYIOT HEyBepEHHBIE OTBETHI Ha TOMOJIHUTEIbHBIE BOIIPOCHI IO TEME
WHAUBUAYAILHOTO 3a1anus. Takke oneHka "3" - eTMHCTBEHHAsI OI[EHKa, Ha KOTOPYIO MOXET
MIPETEHI0BATh CTYJIEHT, €CJIM BIEPBbIE C/IaeT paboTy MpenoiaBaTeiio Ha 3a4eTHOM Heele.

Oyenka: 2
Onucanue xapakxmepucmuku 6blNOJIHeHUs 3HaHUs: 3aJaHUe HE BBITIOJHEHO.

KM-4. Pacuer cucTeMBbI COJTHEYHOI'0 TENJIOCHAOKEeHUSA

®opmbl peaau3anum: 3anIuTa 3aJaHUA

Tun KkoHTpoIbLHOrO MeponpusiTus: PacuetHo-rpaduueckas padbora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 Meponpusitusi: Ha 6-i1 Henmene CTEOHTHI MOJTYy4YarOT
UHIWBUIYyaIbHOE  3aJaHue ais  pacuetHod  paborel. Co  cTyAeHTaMH  TPOBOIHUTCS
KOHCYJIbTAIlMOHHOE 3aHATHE, 3a/adya KOTOpPOTrO - pa3biCHUTh OCOOEHHOCTH BBINOJHEHUS
pacueTHOTO 3amaHus. 3agaHue opOPMIIIETCS CTYACHTAaMH B 3JICKTPOHHOM BHJE, IPU STOM MOTYT
OBITh MCIOJIb30BaHbI pacueTHble nakeTbl (Mathcad, Mathlab u T.1.) Bpems 3amuthl pacdeTHOM
pabotel - 12-1 yueOnas Hexmens. [lo 3TOro BpeMEHM CTYIACHTHI MOTYT HPHUHOCHTH Ha NPOBEPKY
IIPOMEKYTOUHBIE PE3YJIbTAThl PACUETOB U KOHCYJBTHUPOBATHCSA C IMPENOJaBaTENIEM I10 BOIPOCAM,
BO3HHUKAIOIIMM B XOZI€ BBIIOJHEHHS paObOThl. B mporecce 3amuThl cTyneHTaM OyneT HeoOX0auMo
MOSICHUTD alITOPUTM pacdera, CMBICT UCIOIB30BaHHBIX (hOpMYN U 0003HAUEHUH, a TaKkKe TOJIBECTH
UTOT U CJIeNaTh BBIBOJIBI 10 pa0OTE HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB.

Kpartkoe cogepxanue 3ajaHusi:
Jl1s toMa KOTTEI)KHOTO THUIIA C CUCTEMOM COJTHEUHOTr0 TEIJIOCHA0KEeHUs (OTOIUIEHUE, Tropsuee
BOJIOCHA0KEHUE) pAaCCUUTATh OO TEIJIOBOK HArpy3Ku, KOTOpasi MOXKeT OBbITh MOKPHITA 32
CY€T COJTHEYHOM 3HEPIUHM MPH 33JaHHOH IIOIAN COJIHEYHOTO KOJUIEKTOpa.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMerb:  BBINONHATE  pacyeTsl, 1.BepHoe BbINIOJIHEHUE PACYETHOTO 3aaHUs
CBA3aHHBIE C IPOCKTUPOBAHUEM CBUJIETEJILCTBYET 00 OCBOEHUH YMEHHSI.

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

Jist ToMa KOTTEHKHOTO TUTIA ¢ CHCTEMOM COTHEYHOTO
TEII0OCHA0XKEeH!s (OTOIICHHE, Topsiuee BOJIOCHAOKEHHE)
paccuymTaTh JOJIO TETUIOBOM HArPY3KH, KOTOpask MOXKET
OBITH IMOKPHITA 32 CUET COJIHEUHOM IHEPTHH, €CITH
TJIOIAIh KOJUIEKTOpa A paBHa:

a) 10 m2,

0) 30 m2,

B) 60 m2.
WUcxonunie maHHbIe:
1. Yucno xuibloB: S 4eaoBek
2. llupota pacnonoxeHus qoma: ¢ = 43° 34’
3. HaxuioH kosekTopos: S = ¢ + 15°
4. A3UMyTaNbHbBIN Yroj KOJIJIEKTOPOB: iy = ()
5. Xapakrepuctuku komnekropa: F_r(ta) = 0.64, = 4.4
6. Pacxon anTn(pusa yepe3 mpoMeKyTOUHBIN
termooomennuk: m_afmed= 0.015
7. Teroémkocts antudpuza: C paf = 3350
8. Pacxo/1 BOJIbI yepe3 MpoMexKyTOUHBIH
terrooomMennuk: m_wmed = 0.018
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9. BmectumocTth 6aka-akkymysstopa: V = 140

10. DddexTuBHOCTD TEII00OMEHHHKA HArpy3ku: E_| =
0.73

11. Pacxoj BOJIbI uepe3 TEMII00OMEHHHUK HATPY3KH:
V_wl =0.54

12. Pacxon Bo3/yxa uepe3 TeINI0O0OOMEHHUK Harpy3KH:
V_al =530

13. Temmniepatypa ropsiueit Bogsl: T_h = 60°C

14. Temneparypa xosiogHOM Boabl: T_C = 6°C

15. IlpousBeneHue HapyKHOM MOBEPXHOCTH JOMa Ha
koaddunuent moreps: (UA) | =500
Knumarndeckue ycioBusi MECTHOCTH, B KOTOPOI
PacMoJIOKeH JI0M, B3ATh U3 aKTyallbHOI
KJIMMaToJiorndeckoii 6a3el aHHBIX (NASA).

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapakmepucmukuy 6blnoOIHeHUs 3Hanus: PacueTHOe 3a/laHKe BBINIOJIHEHO BEPHO U B CPOK.
CryneHTt MoXeT 00BSICHUTD 000 (hOpMyITy WIIH BETUYHHY, (GUTYPHUPYIOLIYIO B pacyeTe.

Oyenka: 4
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyIeHT MOXKeT 00BSICHUTD JIt00yI0 hopMyiTy
WIN BEJIMYKMHY, QUTYPUPYIOLIYIO B pacuere. PacueTHOe 3ajaHKe BBIIOJHEHO MOJIHOCTBIO, OJTHAKO, B
pacderax JIOMyIIeHa OmuoKa, JIM00 ONTHMAIILHOE 3HAUCHUE TUIOIIAN KOJUIEKTOpa OMPEICIICHO
HeBepHO. Takke oreHka "4" - MakcUMalbHasl OIICHKA, Ha KOTOPYIO MOXET MPETEHI0BaTh CTY/ICHT,
€CJIM BIIEPBBIC cAaeT paboTy mpernoaaBarelio mocie 12-i yaeOHoM Heaeu.

Oyenka: 3
Onucanue xapakmepucmukuy 6bln0OJIHeHUs 3Hanus: PacueTHOE 3a/laHie BBIIIOJIHEHO MOJHOCTBIO.
JlomycTumo Hanmuuue omMOKU B pacyerax, JIN00 HEBEpHOeE OIpe/iesieHHe ONTUMAIbHOM MII0IIau
KoJuIeKTOopa 1o rpaguky. CTyeHT MOKET OOBSICHUTH XOTsI Obl 3 U3 5 BEIMUMH WIH (HOPMYII,
UCIIOJIb30BaHHBIX B pacyeTax U BbIOPAHHBIX MpenoaaBaTesieM ciydailHbiM oOopa3zoM. Taxoke oleHka
"3" - eIMHCTBEHHAS OLIEHKA, HA KOTOPYIO MOXKET IIPETEHIOBATh CTYACHT, €CJIH BIIEPBBIE CIACT
paloTy mpenoaaBaTeto Ha 3a4eTHON HeJlelne.

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOIHEHUS. SHAHUSAL:

KM-5. Pazanunsie HBUD

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHUsi KOHTPOJbHOro Meponpustusi: KoHTponpHas pabora 3aHumaer 2
aKaJeMHYECKHX yaca. B Hauase 3aHATHS CTYJEHTHI IOJy4aloT 3a/laHue, BKIoJatomiee 4 3agaun u 4
TEOPETHYECKUX BOIpoca. B mpouecce pemenns 3a1a4 MOKHO MOJIb30BAaThCSI KOHCIIEKTAMM JIEKIIHM
U 110001 CIIPaBOYHOM JTUTEPaTypoil, HO HEJb3s MOJIB30BAThCA IEKTPOHHBIMU ycTpoiicTBamu. Ilo
OKOHYaHUU CEMHHapa pabOoThl CAIOTCS Ha MPOBEPKY.

Kparkoe conepxxanue 3aganus:
Pemmre 3a1aun u paiite pa3BepHYThIE OTBETHI HA TEOPETUYECKHUE BOIIPOCHI

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ 3uarb: Teopernueckue OCHOBBI ‘ 1.TemnepatypHblil rpaIueHT TPYHTA U Ki1accupuKaims
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WCIIOJIb30BAaHUS SHEPIUHM  BETPA,
pEK, MPUIKUBOB, TI€OTEPMAIbHOU

TUIPOTEPMANILHBIX PAiOHOB.
2.JIBa mpuHLIMIIA U3BJICYEHUSI TEIJIa B T€OTEPMalIbHON

SHEprusi,  TEIUIOBOM  JHEprus SHEPreTHKE.
OKeaHa. 3.KoapduumeHt TopmokeHHs MOTOKA, KOAPPHUIITUEHT
mouHoctu u KITJ[ BetpoyctanoBku. [Ipenen
s dpextuBHOCTH BOY.
4. XapaKTepUCTUKU OMOMACChI: TEXHUYECKUM aHAJU3,
9JIEMEHTHBIN COCTAB, MJIOTHOCTb.
3HaTh: Konctpykiuu u 1.BonbTamnepnas xapakrepuctuka OII1. 3aBucumMocTtb
XapaKTEePUCTUKU TUIIOBOI'O xapaktepuctuk ®II1 oT TemnepaTypsl.

000pyIOBaHUs, a TaK)Ke THIIOBBIC
CXCMHBIC PCIICHHA, IMMPUMCHACMBIC
B CHCTEMaX JHEPrOCHAa0)KECHUsS Ha
6a3e paznuunsix HBUD.

2.ITapannenbHOE U MOCIEI0BaTeIbHOE COSAUHEHNE
ODIII. 3aBucumocts MontHocTr OII1 0T UHTEHCUBHOCTH
W3ITy4EHUSI.

3.OCHOBHBIE XapaKTEPUCTUKU aKKYMYJISITOPOB TEILIOBOM
sHepruu. Kinaccudukanus cucteM akkyMyJIupOBaHUS
TEIJIOTHI.

4.0OCHOBHBIE XapaKTEPUCTUKH AKKYMYJIATOPOB
anekTpudeckor sHepruun. Kimaccudukamms cucrem
AKKYMYJIUPOBAHUS SJICKTPOIHEPTHH.

5.Koncrpykuus BOY ¢ ropuzoHTaibHOM OCBIO
BpalllCHUS.

6.Texnosoruu ncnoiab3oBanusa onomaccel. CocTas rasa,
MOJIy4aeMOr0 IMyTeM aHa3pOOHOT0 cOpakUBaHUS U
myTeM razupukanui. OTInYHe IPoIecCOB ra3uuKaIuu
Y TUPOJIH3A.

7. Ipuanmn padboTel TypOuHBI Yaiuica. KoHcTpykius
MPWIMBHBIX AMEKTpOoCcTaHIUN. KOHCTPYKITNS BOTHOBBIX
3JIEKTPOCTAHIUH.

8.Cxema M MpUHLHUII JEHCTBUS TEINIOBOTO HACOCA.
HcTouHnky HU3KOMOTEHIIMAIBHOTO TETLIA.

YMeTh: O11eHUBAaTh
BHGPFGTI/ILIGCKI/II\/’I IIOTCHIINAJI BeTpa,
MaJjblX pEeK, NPHUIMBOB, TEIUIOBOU
SHEPTUM 3E€MJM U OKeaHa [0
KJIFOUEBBIM [TapaMeTpam.

1.3amaua 1

Panuyc Berpokoneca BOY R=10 m. CkopocTtb
Haberaromero noToka Bo3ayxa u0 = 10 m/c, a ckopocthb
MOTOKa BO3/lyXa 3a koyiecoM U2 = 7.1 m/c. [ImoTHOCTH
BO3/yXa IPUHATh IOCTOSSHHON U paBHOM pB = 1.22 kr/M3.
KIIJ] reneparopa npuHsaTh paBHbIM 7T = 0.9.
Onpenenure KII/I u anextpuueckyro momHocts BOY B
3aJIaHHBIX YCJIOBHSIX.

2.3agaua 2

Pacxon ¢ppeona, IUPKyIUPYIOLIErO B KOHTYPE TEIJIOBOIO
Hacoca coctapisier G¢ = 0.7 kr/c. Terora KuneHus
(bpeoHa, COOTBETCTBYIOIIAS CPEHEMY JABJICHUIO B
KoHJeHcaTope, coctaBiseT 233 K/[x/kr. Pacxon Boabl B
OTOIMTEEHOM KOHTYpe cocTaBisieT GB = 2 Kr/c.
TemmepaTypa 00paTHOM BOJIbI, TOCTYIAIOIIEH HA BXOJ]
koHzeHcaropa coctasisiet 60 °C. KIIJ[ renmmooOMenHrKa
coctasisieT 710 = 0.95, a koapuuneHT npeodbpazoBaHus
9HEPrUH TEIJIOBOro Hacoca j = 3.7.

Kakyto MoIHocTs noTpedssieT KOMIPEccop TEII0BOro
Hacoca?

Jlo kakoi TeMneparypsl BoJia B OTOIUTEILHOM KOHTYpe
HarpeBaeTcs TEMIOBBIM HaCOCOM?
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3.3agaua 3

Pacuernas BoicoTa npuiuBa Kucnory6ckoii [19C
coctaBsieT 2.5 M. Jmuna 3anuBa «Kucnas ryba» = 2.5
KM, a cpenss mupuna = 470 m. KITJ rugpotypOuns
coctasigeT #rt = 0.85. KIIJ[ reneparopa nr = 0.9.
Bbepera 3anuBa u3-3a UX KpyTU3HbI MOXKHO CUUTATh
BEPTUKAIbHBIMHU.

Paccuuraiite oOuiee KOJIM4ECTBO 3JIEKTPOIHEPTUH,
BbIpa0aThIBAEMOE JIEKTPOCTAHIUEN BO BpEMS OTJIMBA.
Omnpenenure NPOMyCKHYIO CIIOCOOHOCTh THAPOTYPOUHBI
B HOMUHAJILHOM peXHMe paboThl, €CIIM U3BECTHO, YTO
HOMMHAJIbHASI MOILIIHOCTb IEKTPOCTAHLIUN COCTABIISET
1.7 MBT.

4.3anaua 4

MotHOCTb, TOTpedIIieMas CUCTEMON YIUYHOTO
ocernieHus, cocrapisgetr N = 3.6 kBt. Cucrema padotaet
¢ 19-00 Beuepa 10 9-00 ytpa. CyTounslii rpaduk

ynenabHoi MomHocTH P11 mpencraBieH Ha pUCYHKE.
2005

150

100 4

o
o
1

YaenebHas mowHocTe 301, Br/im” 2

0'2‘4 8r8'10l12,14‘16'18'20r22.24

Bpemsa, u
KakoBa munumansHas miomaap OII1, Heodxoanmas st
oOecnieueHus paboTOCIIOCOOHOCTH CUCTEMBI YIIMYHOTO
ocBelleHus?
Kakoii nomxHa ObITh EMKOCTh 3JIEKTPHUUECKOTO
aKKyMyJsITopa, yToOs! miomaas OOI1, Heobxoanmas
JUTst o0ecriedeHust paboTOCTIOCOOHOCTH CUCTEMBI
OCBEIIEeHNUs OblIa MUHUMAJIbHOM?

Onucanue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuku 6vinoineHus sHanus: Bee 3agaun pemensl BepHo. Jlomyckaercs
ciydaifHas omuOKka B 1udpax, HO MOCIEA0BATEIbHOCTh PELICHUS IS KX 101 3a7auu JOKHA
OBITH U3JI0’KEHA MTOIPOOHO U TouHO. Ha Bce TeopeTHueckue BOMPOCH! 1aH BEpHBIN
HCYEPNBIBAKOIIUI OTBET.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucarnue xapaxmepucmuxu 8vinoineHus sHanus: Kak MUHUMYM TPH 3a7a4d PeIieHbl BEPHO.
JlorryckaeTcs ciydaiiHast ommoOKa B IUQpax, HO TOCIIeI0BATSIIBHOCTD PEIICHHS TSI KaXKIOH 3a/1a9u
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U3 3TUX TPEX JOJKHA OBITh M3JI0KEHA MOJIPOOHO U TOYHO. Kak MUHUMYM Ha TpHU TEOPETUYECKUX
BOIPOCA JIJaH BEPHBIN U MCUEPIIHIBAIOIIHNI OTBET.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu ebinoaneHus 3uanus: Kak MUHIMYM JIBE 3a/1a4H PEIICHBI BEPHO.
Jlomyckaercs cinydvaitHast ommrOKa B u@pax, HO TOCIE0BATEIIbHOCTD PEIICHUS IS KaK0U 3a/1a4K
U3 9TUX JBYX JIOJDKHA OBITh U3JI0XKEHA MOAPOOHO U TOUHO. Kak MUHMMYM Ha JIBa TEOPETHICSCKHIX
BOTIPOCA JIaH BEPHBIN U HCYCPIIBIBAIOIIHIA OTBET.

Oyenka: 2
Onucanue xapakxmepucmuxu evinoaneHus snanus: He BBITOJHEHBI YCIOBHUS JUTS MTOJYYCHUS OLICHKH
n n
3
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
10 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 ciay4yailHBIM 0Opa3oM IOJIy4aloT IO TPH BoIlpoca M3 crnucka. Homepa mosydeHHbIX
BOIIPOCOB 3aIIMCHIBAIOTCS MpEMNoAaBaTeseM, 3aTeM CTYIEHThl NOoay4aroT 1 akajgeMHu4eckuid 4ac Ha
noaroToBKy. OTBETHI Ha KaXKIBI BOIPOC OPOPMIISIOTCS B TUCBMEHHOM BUJE, TPU HEOOXOAUMOCTH
OTBET JOJIKEH CoepKaTh (hopMyJbl U rpaduuecKrue MaTepuaisl (HapuMep, CXeMbl YCTaHOBOK). B
MpoIIecCe MOATOTOBKU CTYJIEHTHI MOTYT TOJIb30BAaThCS KOHCIIEKTaMH JICKIIMI U JIF0OOW NeYaTHOM
JUTEpPAaTypoil, HO HE MOIYT TIOJb30BAaThCSA HIIEKTPOHHBIMU YycTpoiicTBamu. [IpemnopnaBareinb
OLCHUBACT YPOBCHb NTMCbMCHHBIX OTBCTOB U 3a4aCT YTOUHAIOIIUC BOIIPOCHI, 4TOOBI y6CI[I/ITI)C$[, 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 3a1a€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)
NOHUMAaeHUE CTYJEHTOM MaTepHalioB, H3JI0)KEHHBIX B IHCHbMEHHBIX OTBETax; 3) OTBETHl Ha
JOMMOJIHUTCIIbHBIC BOITPOCHI.

L. Ilepeuens komnemenyuil/uHOUKAmMOpPo8 u KOHMPObLHBIX 60NPOCOE NPOBEPKU PE3YIbIMAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-Sonk-3 JleMOHCTpUpyeT MOHUMaHUE (PU3NYECKUX SBICHUN U
yMEEeT MPUMEHTh PU3NYECKHE 3aKOHBl MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TEPMOIUHAMUKH,
IIEKTPUYECTBA U MAarHETU3Ma JUIsl PEIICHUs TUIIOBBIX 3a7a4

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. CocTaBJisroIye COTHEYHOTO H3ITyYSHHS, TIPUXOISIIETO Ha TIPOU3BOIHHO
OPUEHTUPOBAHHYIO MPUEMHYIO IIOMIAIKY.
7.7. CyMMapHbIi IPUXOJT COJTHEUHOM pajuaiyiiu.
8.8. Cnextp mznyuenus Connna. OcrnabieHne U paccessHue U3IydeHus B aTMochepe 3eMIIH.
9.9. ConHevyHast TOCTOSTHHAS M €€ BapHalllK B TCUCHHE TOJIA.
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10.10. ITepecuér nznmydeHus, NPUXOAAIIETO HA IIOLIA/IKY, KOTOpas OpUEHTHPOBAHA
NEPIEHANKYIISIPHO COJTHEYHBIM JTydaM, JJIS TUIOMIAIKH, OPUEHTUPOBAHHON TOPHU30HTAIBHO.
11.11. Tlepecuér uzinydeHus, IPUXOASIIECTO Ha MIIOMIA/IKY, KOTOpasi OpUEHTUPOBaHA
NEPIECHINKYIISIPHO COJIHEYHBIM JIydaM, JIIsl HAKJIIOHHOH ITJIOMIa KU,

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 MTHOBEHHOE 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 IpH MPOXOKISHUH ITPO3PAYHOro ciios. 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: TNIOTHOCTh, TEIUIOEMKOCTD, TEIUIOTa 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 YHEPreTUKU M KOHCTPYKIIMH 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 HarpaBjieHneM Ha CollHLe U
HaIpaBJIEHUEM BEPTHUKAJIbHO BBEPX. J{JIs1 rOpU30HTAIbHOM IUIOIAKA OHU PaBHBI.

2.3akon CHemnunyca 1 3akoH byrepa 11 ceera.
Bepnpriii otBet: 3akon CHemnuyca: nl*sin(a) = n2*sin(b), rae nl, n2 — nokazarenu
npenaomiieHus cpea 1 u 2, a u b — yrisl NajieHus ¥ 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, IPOUIEHHOT'O 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 KOJUICKTOpA.
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7.22. ®aKkTOpBI, BAUSIIONINE HA TIOTJIONICHUE U3ITydeHUsT a0COpOEepOM COTHEUHOTO KOJIJIEKTOpA.
[TpuBenénnprii KOAOUIMEHT MOTJIOMIEHUS CUCTEMBI 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. [puaImI padboThl (OTOINEKTPUUIECKUX MTPEOOpa3oBaTeIC U UX OCHOBHBIE
XapaKTePUCTHUKHU.

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

12.32. IIpuHuum paboThl BETPOIHEPTeTUYECKUX YCTaHOBOK. Cxema BOY ¢ ropuszoHTanbHOM
ocklo BpamieHus. [Ipumepsl koHcTpykinu BOY ¢ BepTHKaIbHOM 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 UCIIOIB30BaHUs 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. DHeprus okeana. [IpunuBHbIe A1eKTpocTaHIIUU. TpeOoBaHUS K MECTY CTPOUTEIHCTBA U
IPUHLIMIIBI paOOTHI.

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

22.48. AKKyMynHpOBaHUE TEIUIOTHI: TPEOOBAHHS K XapaKTEPUCTHKAM aKKyMYJISITOpOB. Buibr
TEIUIOBBIX aKKYMYJISTOPOB, paboune BEelecTBa U UX XapaKTepUCTUKU. [IpuMepsl KOHCTpYKIUI
TETUTOBBIX aKKYMYJISITOPOB.

23.49. BoiopoJ1 Kak TOIUIMBO M KaK SHeproHocutens. CkUraHue BOJOpOo/a B TPAJUIIMOHHBIX
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 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 IOBEPXHOCTh 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 leMoHCTpUpyeT NOHUMaHUE 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 III0MIa1b 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. TloHsTHS LEHTPAIM30BaHHOM, paclpeelIeHHON U aBTOHOMHOM 3HepreTuku. [lonstue
rHOPHTHOTO PHEPTETHUECKOro KoMmIuiekca. Kputepun 3¢ (eKTHBHOCTH SHEPreTHIECKUX
KOMILJIEKCOB (HEPreTHUECKUE, SIKOHOMHUECKHUE, IKOJIOTUUECKUE).
5.52. IIpo6embl 6€30MaCHOCTH, YKOJIOTHYHOCTH U 3P dexTruBHOCTH HBUD.
6.53. [IpyHLIMIIBI ONTUMM3ALMK COCTaBa 000PYIOBaHUS U PEKUMOB pabOThI FHEPrETUYECKUX
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 IUIOLIA/IKH BJIMSET Ha pacpeelIeHue IPUXOIALIEr0O Ha Hee

U3ITy4yeHUs B TeueHue roaa?
Bepublit otBeT: Uem OoJibliie HAKIOH, TEM MEHBIIIE U3TY4YE€HUS IUIOIIa/IKa MOTJIOIIAET B
TEII0€ BpeMsl rojla U TeM OOJIbIIIe U3JIy4YEHUs OHA MOTJIOIAET 3UMOH.

2.Yt0 Ha3bpIBalOT ONTUMAJIIBHON OPUEHTALMEN T€IMOYCTAaHOBKY 110 a3UMYTY U 1O YLy

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

3.Yto BeIpakaeT K03 UIMEHT 3aMeIEHHs] B CUCTeMaX, UCTIoNb3ytommx BIUD?
Bepurriit orBeT: KoadduimeHT 3amenienrs nmoka3pBaeT OTHOIIEHUE YHEPTUH,
BbIpaboTaHHOM cuctemMamu B, k cymMMapHOI 3HepreTuyeckoi Harpys3ke 3a
paccMaTpuBaeMbIi IEPUO/L.

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

BOYV.
Bepusriit otBet: KoadguuneHT MOIHOCTH MOKa3bIBAET AOJIO TOTOKA BO3/1yXa, KOTOPYIO
BETPSIK peoOpasyeT B 3Hepru0. MakcuMaibHbIA KOApGUIMEeHT MoIHOCTH BOY
coctasisieT 0,59. KI1JI BOVY onpenensiercs kak cTeneHb NpUOIMKEHUS K HICaTbHOMY
kod(purmenty momrHocT: N=a/0.59, roe n — KII, a — koaddurmeHT MouHoCTH.

II. Onucanue wikanvt 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 IO BCEM TPECM TCMaM.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenusi 3Hanus: 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 xapakmepucmuxkuy 6blnoaHeHus 3Hanus: 1lncbMeHHBIE OTBETHl YACTHYHO 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
COJICpKaHUsI 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 U aTTECTALIMOHHON COCTABIISIOIINX.
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