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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3KA A'(D'
i : Bnageney Mpuwenos A.®.
IIpenonaBarenb * Mol Waermnatop 036a963b-PrishchepovAF-fasdsig [Tpuimenon
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeNIbHOI T Meann CB.
HpOFpaMMBI WaeHTuduraTop R420ae592-MezinSV-dc40cfee CB, MeSI/IH
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney YepHAaes A.H.
BBINYCKAIOIIEH Kadeapbl MaeArngrarop 7a977450-ChernyaevAN-b37575¢] A.H. Yepnsie
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 leMmoHCTpHUpYET MOHUMaHUE (PU3MUECKUX SBJICHUN M YMEET MPUMEHSTH (PU3NYECKHE
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUIsl pEIIEHUS] TUIIOBBIX 3a/1a4

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

K BKJIFOYACT:
MJISI TEKYHIEro KOHTPOJIA YCIIEBACMOCTH:

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

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

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 dbusnueckue | BeTpa, peK, MpUiInBOB,
3aKOHBI MEXaHUKH, | TeOTEPMaJIbHON SHEPT U,
MOJIEKYJIIPHOM ¢bu3KKY, | TEMJIOBOM YHEPTHs OKeaHa.
TEPMOIMHAMUKH, Teopernueckne OCHOBBI
3JIEKTpUYECTBA U | UCHOJIb30BaHUs SHEPTUU
MarHeTusma s pemienus | ComHia.
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.
KoncTpykiuu un
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, TEILIOBOU
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,
CBSI3aHHBIE C
MIPOEKTUPOBAHUEM
YCTaHOBOK M CHCTEM Ha 0aze
HBUD.

PaccunteiBaTh IpUX0.T
COJIHEYHOM pajulluy Ha
MOBEPXHOCTh 3eMJIU ISt
3aJIaHHBIX KOOPAWHAT U
MIEPHOIOB.

Omnpenensite padbodne
napameTpsl 000pyA0BaHUS U
cucTeM Ha 6aze HBUD,
aHAIIM3UPOBATh

3 PEKTUBHOCTD ITUX
CHCTEM.

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 KOHTPOJLHOro Mmeponpusitus: KonTponbpHas 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 cogep:xanue 3aganus:
PemuTh B MICbMEHHOM BHJIC C MTOAPOOHBIM ONMCAHUEM pelieHus 3ananus 1 u 2. 3amganue 3 -
TEOPETHUECKUI BOIIPOC, OTBET HA KOTOPBIN TaKke HEOOXO0AUMO 3aMicaTh B TUCbMEHHOM 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. JI0MyCTUMO HEMOJIHOE PACKPBITHE TEOPETHUECKOTO BOIPOCA, OJJHAKO, OIIHOKH
HEOIYCTUMBEI.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus snanus: O0e 3a1a4u perieHbl MPaBUIbHO; MO0 0J1HA
3aJ1a4a perreHa MpaBmiIbHO, TOCICIOBATEIFHOCTD PEIICHUST BTOPOU 3a/1a4¥ H3JI0KEHA 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.

KM-2. CosiHeuHble JHepreTuyeckne YCTAaHOBKH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHUs KOHTPOJbHOro Meponpusitusi: KoHTposibHas palOoTa 3aHuMaer 2
aKaJIeMMUYECKUX Yaca. B Hayane BTOPOM MOJTOBUHBI PAKTUYECKOTO 3aHATHUS CTYACHTHI ITOTY4YaroT 2
3agaun: 1 ¢ ungekcom H m 1 ¢ unngexcom E. Takke um HeoOXoAuMo B MHCbMEHHOW (opme
pa3sBEpHYTO OTBETUTh HA TEOPETHYECKMM Bompoc. B mponecce pemeHns 3amad  MOXHO
MOJIb30BAThCSl KOHCIIEKTaMU JIEKIIUI U 110001 CipaBOYHOM JTUTEPaTypOid, HO HEJNb3sI OJIb30BATHCS
AIIEKTPOHHBIMU ycTpoicTBaMu. [1o okOHUaHUM ceMHHapa paboThl CAAIOTCS Ha MPOBEPKY.

Kpartkoe cogep:xxanue 3aganus:
Pemmre 3amaun




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: Koncrpykuunn u
XapaKTepUCTUKU TUIIOBOTO
000opyI0BaHu, a TaKXe

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

1.Yro Ha3bIBatOT KO3 HHUIMEHTOM NOTEPh TeTMOYCTaHOBKH?
Kakue BuibI TEMIOBBIX NOTEPH CyIIeCTBYIOT? Kakue
TEXHUYECKUE PEIICHUS CIIOCOOCTBYIOT UX CHUKECHUIO?
3anuIuTe ypaBHEHHE TEIUIOBOIO OajgaHca YCTAaHOBKU 4epe3
KOJIMYECTBO MOTJIOMICHHOW YHEPTUU U ITOTEPH YCTAaHOBKH (C
YUYETOM IUIOLIAI ¥ pa3HUILl TEMIIEepaTyp).

2.YT0 Ha3bIBAIOT IOJIE3HOM TEIIOTOM npu padbore
reauoycraHoBku? Kak sTa BeaMuuHa CBA3aHa C

K03 (HUIIMEHTOM TOJIE3HOTO ACHCTBHS YCTAHOBKH?
3anuiuTe ypaBHEHUs TEIUIOBOro OajlaHca, BhIpayKaroliye
II0JIE3HYIO TEIUIOTY YEpe3 SIHEPTUIO, IIEPEIaBaAEMYIO
TEIIOHOCUTEIIO, IUPKYJIUPYIOLIEMY B YCTAaHOBKE.

3.Yro Takoe Tepmuueckoe conporusieHue? Kak oHo
BBIUUCIIIETCS], €CJIM B YCTAaHOBKE IPOTEKAIOT Pa3JInYHbIE
TUIIBI TEII000MEHHBIX nporeccoB? Kakue TernnooOMeHHbIe
IIPOLIECCHI TPOTEKAIOT B FEJIMOYCTAaHOBKaX ?

4.Yto Takoe yucia noxodus? Kakos anroputm onpeaeneHus
KOd(QPHUIHMEHTA TEIUIOOTAAYH MTPH KOHBEKTUBHOM
TerioooMeHe B ob1em ciydae? Kakue Tursl
KOHBEKTHBHOT'O TEIJIOOOMEHA MTPOTEKAIOT B
reJIM0yCTaHOBKAX?

5.0cHOBHOH 3aKOH Terioo0MeHa u3inydeHueM. Mznyuenue
MaJjioro Tena B 60Jb1I0i 00beM. Temneparypa HebocBOIa.
TermmooOMeH H3TydeHHEM MEXKIY apaieTbHBIMU
IUTACTUHAMHU (KOAKCHAIbHBIMU HWIIMHIPAMHU).

6.Ilanenue myda Ha IPO3PAUHYIO MIOBEPXHOCTh. 3aKOHBI
Crennmnyca u @penens.

7.1IpoxokaeHue cBeTa 4epe3 Npo3payHblii HEMOIONIAIUN
CJIOM € Y4€TOM MHOTOKPATHBIX OTPa’KEHU.
8.IIpoxokaeHue cBera uepe3 ocaadsomui CIo.

Ko duuneHT nponyckanus ¢ yueToM ociaallIeHus CBeTa.

VYmers: Ompenenats paboune
napaMerpsl 00OpylOBaHUS U
cuctreM Ha ©Oaze HBUD,
AHAJIN3UPOBATh

3 (PEKTUBHOCTD ITUX CHCTEM.

1.H1. Onpeaenutb KOAPPUIUEHT KOHBEKTUBHON
TETJIOOTA4H MPHU TEIJI000MEHE MeX Ty abcopoepom
COJIHEYHOT'O KOJUIEKTOPA, HarpeThIM J10 Temnepatypsl 373 K,
U CTEKJITHHBIM OIpakJIeHUEM, UMEIOLIUM TemIeparypy 324
K. Konnektop HakI0HEH 1o yriioM 45° K TJI0OCKOCTH 3€MJIH.
PaccrosiHne Mex 1y cTekioM 1 abcopoepom — 25 MMm.
Kpurepuii I'pacroda npunsare paasiM 50.73x103, a
kputepuii I[Ipanarns pasaeiv 0,697. TemnonpoBoIHOCTb
BO3/IyXa B MPOCTPAHCTBE MEXAY a0COpPOEPOM U CTEKIIOM
pasna 0,0299 Bt1/(MK). Koadduruent 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
OCTEKJICHUEM ONPEACTUTh MOTJIOMEHHOE CyMMapHOe
COJTHEYHOE M3JTy4YeHHe 3a utoiib Mecsi. Komiekrop
pacrosokeH Ha OTMETKE 44° ceBEpHOM IIHUPOTHI, TAE B
PacUYETHBIN MTEPUOJL CPEAHEMECTYHBIN CYTOUYHBIN IPUXOJ]
CYMMapHOH COJTHEYHOU paJfallii Ha TOPU30HTAIBHYIO
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omaaky paseH 28 MIx/M2, a cpeqHEMECTIYHBIN HHIEKC
obmaynocTtu — 0.66. KoyiekTop opueHTHpOBaH ONTHMAIBHO
10 a3UMYTY U yIJ1y HaKJIOHA K ropu3oHTy. [IpuBenénnas
MOTJIONIATeNIbHASI CIIOCOOHOCTh CUCTEMbI TOKPHITHE—
abcopOep 1Mo OTHOILIEHUIO K HOPMAJIbHO MaJatoeMy
n3nyuenuto — 0.85.

3.H3. Onpenenuth MI0THOCTH TEIJIIOBOTO MOTOKA,
[I€pe1aBaeMOro OT OJJHOI'O CTEKJIA K APYroMy B IJIOCKOM
COJTHEYHOM KOJIJIEKTOpE C IBYMSI CTEKJIAMU, a TaKKe
TEPMHUUYECKOE COIIPOTUBIIEHUE HA 3TOM YYacTKe.
TeMneparypa Hapyx’HOTO cTekia paBHa 298 K, a
temneparypa BayrpenHero — 324 K. Koaddunuent
n3nydenus ctékodi paseH 0.88. KoiekTop pacnosioxkeH Ha
OoTMeTKe 35° ceBEpHOM IUPOTHI U OPUEHTHUPOBAHHOIO
ONTUMAJIBHO MO YTy HakJIoHa. PaccTosHue Mexay
CTEKIIaMU — 25 MM.

4.H4. OnpenenuTh cyMMapHOE KOJIMYECTBO MPSIMOU
COJIHEYHOH pajualiiu, NOrJIOMEHHOE COTHEUHBIM
KOJUIEKTOPOM 32 OTOIUTEINBHBIN Nepuos (¢ HOsIOps IO MapT).
Komnnekrop yctanoBieH Ha oTMeTKe 43° ceBepHOM MIMPOTHI,
Y OPUEHTHPOBAH ONTUMAIBHO — U TI0 a3UMYTAJIbHOMY YTITy,
Y TI0 HaKJIOHY K Topu3oHTY. [IpuBeaéHHas nmormomarenbHas
CIIOCOOHOCTH CUCTEMBI CTEKII0O—abcopOep pu HOPMaTbHOM
MaJICHUN COJIHEUHBIX Jyuer — 85%. CTeKIssHHOE OKPbITHE
KosiekTopa umeer 1 cioit. Cpexgnuii ko3 duruent
nepecuéTa nNpsIMOM COTHEYHOM paiuallii U MHCOJISIIIHS Ha
TOPU30HTAIFHON TUIOMIA/IKE 32 aTMOC(EPOi U 'y
MOBEPXHOCTH 3EMJIM JIJISl K&KJOT0 U3 PACUETHBIX MECSIIEB:

Hosiopp | [lekadps | SInBaps | @eBpauas | Mapt
2.6 3.1 2.8 2.1 14
HO,
M [lk/vi2 16.60 12.67 14.58 19.58 26.32
H,
M lk/m2 7.88 5.00 4.46 7.02 11.99

5.E1. B comHeuHOM KOJIJIEKTOPE C IBYMsI CTEKJIaMHU
TeMIlepaTypa Hapy>KHOTo cTekia paBHa 298 K, a
temrneparypa BHyTpenHero — 324 K. Koa¢ppumnuenr
n3nydeHus ctékon paseH 0.88, ko HULMEHT KOHBEKTUBHOM
TEIIOOT/Ia4M OT BHYTPEHHET 0 CTEKJIa K Hapy>KHOMY paBeH
2,87 B1/(M2K). OnpeaenuTs IIIOTHOCTh TEIJIOBOTO IOTOKA
OT BHYTPEHHETO CTeKJIa K Hapy>KHOMY, a TaKkKe
TEPMHUUYECKOE CONIPOTUBIICHUE HA 3TOM y4acTKe.

6.E2. B comHeYHOM KOJIICKTOpE C IBYMS CTEKJIAMH
TemIeparypsl abcopoepa 1 BHYTPEHHETO CTeKJIa paBHBI 373
K u 324 K coorBerctBenHo. Koapduuuent nznyuenus
crexna — 0.88, abcopbepa — 0,1. Tepmuueckas
MIPOBOJAMMOCTH KOHBEKIIUU MEX 1y abcopOepoM U
BHYTpeHHUM cTeksioM — 3,44 B1/(M2K). HaiiTu nmiaotHOCT
MOTOKA TETUIOBBIX TMOTEPH, a TAKKE TEPMUIECKOE
COIIPOTHBIIEHUE HA YYaCTKe MeXAy abcopbepoM u
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BHYTPEHHUM CTEKJIOM.

7.E3. B comHeuHOM KOJIJIEKTOPE C IBYMsI CTEKJIaAMU
TeMmIepaTypa Hapy»KHOro cTekia paBHa 298 K, a
temmneparypa HebocBoaa — 283 K. Koaddunment
KOHBEKTHBHOM TEMJIOOTJA4M OT HAPYKHOTO CTEKJIa K
HebocBoay paser 10 Br/(M2K). OnpenenuTs MIOTHOCTh
TEIUIOBOTO MOTOKA, MPOXOSIIEro otT abcopodepa k
BHyTpeHHeMY cTekiny. Koagdunuent usnyueHus
OCTEKJIEHUS KoJileKTopa paBeH 0.88.

8.E4. B BakyyMHpOBaHHOM MOJIYJIC T€TMOCHCTEMBI THIIA
Parabolic Trough Temnonocutens ¢ pacxomom 0.54 1/4
HarpeBaetcs oT Temnepatypsl 215°C no 244°C. Ero
CpeIHEHHTErpalibHas TEIUNIOEMKOCTD TEIJIOEMKOCTh B 3TOM
narnaszoHe temmeparyp paBHa 2.268 k/[x/krK.
[TapaGononminHapUYeCKUi KOHIIEHTpATOp GOKyCcHpyeT Ha
MO/1yJI€ TEIUIOBOM MOTOK, OT KOTOPOI'O TEIIONPUEMHUK
noryomaer 17 kBt u cam HarpeBaetcs 10 350°C.
OrnpenenuTh TeMIepaTypy CTEKISTHHOW 000JI0UKH MOJTYJIA.
Crenenb 4epHOTHI 0007104YKH | TerutonpuéMunka — 0.87 u
0.9 cooTBeTCTBEHHO. JlnamMeTphl CTEKIITHHON 000JI0YKH U
TEIUIONPUEMHHKA COOTHOCSTCS Kak 3:2, a Hapy»KHas
MMOBEPXHOCTh TEIUIONPpUEMHHUKA paBHa 1.5 M2.

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku evinonnenus 3uanusa: O0e 3a1a4u pereHbl BEPHO, HAa TEOPETHUECKHI
BOMPOC JIaH UcUepnbIBaOImui oTBeT. Jlomyckaercs ciayyaitHas ommOka B nudpax, HO
MOCJIE0BATEIIHFHOCTD PEIICHUS JIJIST KaX IO 3a7a9u JOJDKHA OBITh U3JI0KEHA IMTOAPOOHO ¥ TOYHO.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoinenus shanusa: OaHA U3 3a/1a4 pelieHa BepHo, I BTOPOi
3aJ1a9¥ BEPHO OMPEJICIICHO 00JIee MOJIOBUHBI MTPOMEKYTOUHBIX BETHMYWH, JINOO U3JI0KEHA BEPHAS
MOCNeI0BaTeIbHOCTh penieHus. Ha TeopeTudeckuii Borpoc AaH BepHBI oTBeT. JInbo: 00e 3amaun
PEIICHBI BEPHO, HO Ha TEOPETUIECKHI OTBETAa HE JaHO.

Oyenka: 3
Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku vinonnenus snanus: OHa U3 33/1a4 pelIeHa BEpHO, PEIIeHHEe s
BTOPOH 3a71aul He PEJOCTABICHO, Ha TEOPETUUYECKUI BOIIPOC J1aH BepHbIN oTBeT. JInbo ans

KaXXI0H 3a/1a4M BEPHO ONpeeieHo 0oJiee MOJIOBHHBI IIPOMEKYTOYHBIX BETHUMH WA U3JI0KEHA
BEpHas OCJIEJOBATEILHOCTD PELICHNUs], HA TEOPETUUECKUN BONIPOC J1aH BepHBIN oTBeT. JInbo onHa
U3 3aJ71a4 perieHa BepHo, /ISl BTOPOii 3a/1a4i BEPHO OTpeeIeHo 0oJiee MOJIOBHHBI IPOMEKYTOYHBIX

BEJIMYMH, WIN U3JI0)KEHA BepHast 1OCIIe10BaTeIbHOCTh PEIICHHS, HO HAa TEOPETHUECKUI BOIIPOC

OTBET HE J]aH.

KM-3. Pacuer cucreMbl COJTHEYHOI'0 TEIJIOCHAOKEHUA
@opMbl peaan3anum: 3anTa 3a1aHUs

Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpaduueckas padbora
Bec koHTpOBbHOrO Meponpusitusi B BPC: 30
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IIpouenypa mpoBeaeHHsi KOHTPOJIbHOro Meponpustusi: Ha 6-i1 Hexene cTeOHTHI MOTy4arOT
UHIUBHIyaIbHOE  3aJaHHe Uil pacdeTHOW  paborsl. Co  CTyA€HTaMH  NPOBOIUTCS
KOHCYJIbTAIIMOHHOE 3aHATHE, 3a/Ja4a KOTOPOTO - Pa3bsACHUTh OCOOCHHOCTH BBIIIOJHEHUS
pacyeTHOro 3ajaHus. 3amaHue opOPMIIIETCS CTYICHTaMH B 3JEKTPOHHOM BHJE, IIPU 3TOM MOTYT
OBITH HCIIONIb30BaHBI pacuyeTHble makeTsl (Mathcad, Mathlab u T.1.) Bpems 3ammutel pacueTHOM
paboTsl - 12-5 yueOnas Hemens. [0 3TOro BpeMeHHW CTYJEHTHI MOTYT IPHUHOCHTH Ha MPOBEPKY
IIPOMEKYTOUHBIE PE3YNbTAaThl PACYETOB U KOHCYJIBTHPOBATHCS C MPENOJaBaTeieM IO BOIPOCAM,
BO3HMKAIOIIMM B XOJI€ BBIIIOJTHEHUs paboThl. B mporecce 3amuThl cTyaenTaM Oyaer Heo0XoaumMo
MOSICHUTH aJITOPUTM PacdeTa, CMbICT UCIIOIb30BAHHBIX (OPMYI U 0003HAUCHUH, a TAKXKe ITOABECTH
UTOT ¥ CAEJaTh BHIBOJBI 110 pabOTE HA OCHOBAaHMU MOJTyYCHHBIX PE3YJIBTATOB.

KpaTtkoe conep:kaHue 3a1aHusi:
Jis JoMa KOTTEIKHOTO THIIA C CUCTEMOM COTHEUHOTO TETUIOCHAOKEHHsI (OTOILICHHE, TopsIee
BOJIOCHA0KEHUE) PACCUUTATh JIOJIO TEIJIOBOW HArpy3KH, KOTOPasi MOXKET OBITh TTOKPHITA 32
CYET COJIHEYHOM SHEPTHH MIPU 33JJaHHOM TUIOIIAN COTHEUHOTO KOJIICKTOPA.

KoHTpoJibHbIe BONIpOCHI/3aJaHUA:

YMerb:  BBINONHATE  pacyersl, 1.BepHoe BbINIOJIHEHUE PACUETHOTO 3aaHUs
CBA3aHHBIE C IIPOEKTUPOBAHHUEM CBHUJIETEIILCTBYET 00 OCBOEHUU YMEHUS.

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

JInst toMa KOTTEIPKHOTO THIIA C CUCTEMOW COJIHEYHOTO
TETIOCHAOKEHUS (OTOIUICHHE, TOpsYee BOIOCHAOKEHHE)
paccuuTaTh JOJI0 TEIUIOBOI HArPy3KH, KOTOPask MOXKET
OBbITh IIOKPBITA 3a CYET COIHEUHOW IHEPTUH, €CIU
IUTOIIA/b KOJUIEKTOpa A paBHa:

a) 10 m2,

0) 30 m2,

B) 60 m2.
HcxonHble qaHHbIE:
1. Yucrno xumbIoB: 5 4eI0BeK
2. lllupota pacnonoxeHus qoma: ¢ = 43° 34’
3. Hakion kosutekTopoB: S = ¢ + 15°
4. A3uMyTanbHbIM yroa KOJUIEKTOpOB: =
5. Xapakrepuctuku kosuiektopa: F_r(ta) = 0.64, = 4.4
6. Pacxon anTu(pusa yepe3 npoMeKyTOUHbIN
termoooMennuk: M_afmed= 0.015
7. Tenmoémkocts antudpusza: C paf = 3350
8. Pacxon BOJIBI 4epe3 MpOMEeKyTOUHBIH
termooomennuk: m_wmed = 0.018
9. BMectumocTh Oaka-akkymyssropa: V = 140
10. DddexTuBHOCTH TeMI000MEHHNKA Harpy3ku: E_| =
0.73
11. Pacxop BOJbI uepe3 TeMI000OMEHHUK HATPY3KH:
V_wl=0.54
12. Pacxon Bo3/1yxa uepe3 TeII00OMEHHUK Harpy3KH:
V_al =530
13. Temmnieparypa ropsiaeid Bogsr: T_h = 60°C
14. Temnepatypa xonogHou Boasl: T_C = 6°C
15. IlpousBeneHne Hapy>KHON TOBEPXHOCTH JIOMa Ha
koaddunuent moreps: (UA) | =500
Knumarndeckue ycioBusi MECTHOCTH, B KOTOPOM
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PACITOJIOKEH JOM, B3SITh U3 aKTyaJIbHON
KJIMMATOJI0ornyeckoi 0a3bl 1aHHbIX (NASA).

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: PacdeTHOe 3a1aHNE BBITIOIHEHO BEPHO U B CPOK.
CryneHT MoXeT 00BsICHUTD 110010 (HhOpMyITy WIIH BETUYHHY, (GUTYPHUPYIOLIYIO B pacyeTe.

Ouenka: 4
Onucanue xapakmepucmuxu evinoanenus 3uanus: CTyIeHT MOXKeT 00BsCHUTD J1t00yI0 hopMyy
WIH BeTMYMHY, (pUrypupyromlyio B pacuete. PacueTHoe 3a7jaHue BHIIIOJHEHO MOJIHOCTHIO, OJJHAKO, B
pacuerax JIoImyIeHa omuoKa, 1100 ONTUMAIbHOE 3HAYCHUE TUIOIIAIN KOJUIEKTOPa OIPEIeIICHO
HeBepHO. Taxxe oneHka "4" - MakCuMalibHasi OIIEHKA, HA KOTOPYIO MOYKET MPETEHA0BaTh CTYACHT,
€CIIM BIIEPBBIC cAAaeT paboTy mpernoaaBarento mocie 12-i yaeOHoi Heaeu.

Oyenka: 3
Onucanue xapakmepucmukuy 6bln0JIHeHUs 3HaHus: PacueTHOE 3a/laHie BBIIOJIHEHO MOJHOCTBIO.
JlonmycTumo Hanuuue ouMOKY B pacyeTax, JIN00 HEBEpHOE OIpe/iesieHHe ONTUMAIbHOM MII0IIau
KoJiekTopa 1o rpaduky. CTyaeHT MOKET OOBSCHUTH XOTs Obl 3 U3 5 BeMUUMH WU POpMYII,
UCIIOJIb30BaHHBIX B pacyeTax U BbIOPaHHBIX MpernoaaBaTesieM ciiydailHbiM oOopa3zoM. Taxoke oLeHka
"3" - eIMHCTBEHHAS OLIEHKA, HA KOTOPYIO MOXKET IIPETEHIOBATh CTYACHT, €CJIH BIIEPBBIE CIACT
paloTy npenoaaBaTesto Ha 3a4eTHON HeJlele.

KM-4. Pazanunsie HBUD

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHusi KOHTPOJbHOro Meponpusitusi: KoHTposnpHas pabora 3aHuMaer 2
aKaJieMMuYeCcKuX Jaca. B Hauasne 3aHATUS CTYACHTHI IONYYaloT 3aJaHue, BKItoyaroniee 4 3aa1auu u 4
TEOPETHUECKUX BOIpoca. B mpoiiecce pemenns 3aaad MOKHO TOJIb30BATHCSI KOHCIIEKTAMH JICKITUIA
U JTI000W CIPaBOYHON JTUTEPATypOid, HO HENb3s MOJIB30BaThCA JIEKTPOHHBIMU YcTpoiicTBamu. [lo
OKOHYAHUU CEMHHAapa padOoThI CIAIOTCS Ha MPOBEPKY.

Kparkoe conepxxanue 3agaHus:
Pemnre 3amaun u gaite pa3BepHyThIE OTBETHI HA TEOPETHUUECKHUE BOIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3nath: TeopeTuyeckue OCHOBBI
WCIIOJIb30BAaHUS SHEPIUHM  BETPA,
peK, TMPWIMBOB, T€OTEPMAIbHOMN

1.TemnepaTypHblil rpaIu€HT TPYHTA U Ki1accupukanus
TUAPOTEPMAIIBHBIX PAOHOB.
2.JIBa mpuHIIMIIA U3BJICYCHHS TEIUIA B T€OTEPMaTIbHON

DHEpPrus,  TEIUIOBOM  dSHEprus JHEPreTHKE.

OKeaHa. 3.Koaddunmrent TopmoxkeHus: notoka, kodhpuineHt
MmotHocTH U KIIJ[ BeTpoycranosku. Ilpenen
s¢dextuBHOCTH BOY.
4.XapaKkTeprCTUKNA OMOMAcChl: TEXHUYECKUN aHaJ3,
9JIEMEHTHBIN COCTAaB, MJIOTHOCTb.

3HaTh: Konctpykuun u 1.Bonpramnepnas xapakrepuctuka ®II1. 3aBucumocts

XapaKTEePUCTUKU TUIIOBOTO xapaktepuctuk @OII ot Temneparypsl.

0o0opy/soBaHus, a TaKKe THUIOBBIC
CXEMHBIC PCIICHHA, MMPUMCHIACMBIC
B CHUCTEMaX JHEpProCHaOKEeHUs Ha
6a3ze paznuuasix HBUD.

2.ITapannenbHOE U MOCIIEI0BATENIBHOE COEAUHEHNE
®DIII. 3aBucumocts MourHoctd @OI1 oT HHTEHCUBHOCTH
U3IIy4EHUs.

3.OCHOBHBIE XapAKTEPUCTUKN AaKKYMYJSTOPOB TEILIOBON
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sHepruu. Kiaccuukanus cucreM akKyMyJIHpPOBaHUS
TEIUIOTHI.

4.OCHOBHBIE XapaKTEPUCTUKU aKKyMYJIITOPOB
aneKkTpuueckoi sHepruu. Knaccudukanus cucrem
AKKyMYJINPOBAHHUS SJIEKTPOIHEPIUH.

5.Konctpykuus BOY ¢ ropuzonTanbHO 0Cbio
BpAILCHUS.

6.Texnoiornn ucmoab3oBanug ouomaccel. Cocras rasa,
[I0JTy4aeMOro IyTeM aHa3pOOHOro cOpaKMBaHUS U
nmyTeM razugukanui. OTIn4KUe IpoIeccoB ra3uuKaum
U IUPOJIN3A.

7 Ipunnun pabotsl Typounbl Yamica. Konerpykius
IIPWINBHBIX MIEKTPOCTAHIUNA. KOHCTpYKIIUSA BOJTHOBBIX
3JIEKTPOCTAHIUMA.

8.Cxema ¥ pUHLHUII JEHCTBUS TEILIOBOTO HACOCA.

W cTOYHMKY HU3KOMOTEHIIMAJIBHOTO TEIUIA.

YMeTh: O1eHUBaTh
SHEPTreTUYECKUI MOTEHIMAT BETPa,
MaJjbIX pEeK, MPHIMBOB, TEIUIOBOU
SHEPrUM 3€MJM U OKeaHa [0
KJIFOUEBBIM ITapaMeTpam.

1.3amaua 1

Panuyc Berpokoneca BOY R=10 m. CxopocTtb
Haberarolero noroka so3ayxa U0 = 10 m/c, a ckopocthb
MOTOKA BO3TyXa 3a kosiecoMm U2 = 7.1 m/c. ImoTHOCTB
BO3/lyXa MPUHATH IOCTOSTHHOM U paBHOM pB = 1.22 Kr/M3.
KIIJ] reneparopa npuHsaTh paBHbIM 7T = 0.9.
Omnpenenure KIIJI u anexrpuyeckyro Momuocts BOY B
3aJIaHHBIX YCJIOBUSIX.

2.3agaya 2

Pacxon ¢ppeona, LUpKyJIUPYIOLIEro B KOHTYPE TEIJIOBOIO
Hacoca coctaBisier G¢ = 0.7 kr/c. Temnora KuneHus
(peoHa, COOTBETCTBYIOIIAS CPEHEMY JaBJICHHUIO B
KoHJeHcaTope, coctaBmsieT 233 K/[x/kr. Pacxon Boabl B
OTOTIMTENIEHOM KOHTYpe cocTaBisieT GB = 2 Kr/c.
Temmneparypa oO6paTHOI BObI, TOCTYNAOLIEH HA BXOJ
koHzieHcaropa coctasisiet 60 °C. KIIJ[ renmmooOMeHHrKa
coctaisieT 1o = 0.95, a koappuuneHT npeodbpazoBaHus
9HEPruM TEIJIOBOro Hacoca j = 3.7.

Kakyto MOIHOCTb MOTpedIsieT KOMIIPECCOp TEIMIOBOI0
Hacoca?

J1o xKakol TeMIiepaTypbl BOJIa B OTOIUTEIIBHOM KOHTYpE
HarpeBaeTcs TEMIOBBIM HacOCOM?

3.3agauya 3

Pacuetnas BbicoTa npuiua Kucnory6ckoii [19C
cocraiuseT 2.5 M. JlnunHa 3anuBa «Kucnas ryba» = 2.5
KM, a cpeuss mupuna = 470 m. KITJI runpotypOunsl
coctasigeT #rt = 0.85. KIIJ[ reneparopa »r = 0.9.
bepera 3anuBa u3-3a UX KpyTU3HBI MOXKHO CUMTATh
BEPTUKAJIHHBIMH.

PaccuuTaiite o0111ee KOJIMUECTBO IEKTPOIHEPTUH,
BbIpabaThIBAEMOE JIEKTPOCTAHIMEN BO BpEMS OTJIHMBA.
Omnpenenure TPOMyCKHYIO CIIOCOOHOCTh THAPOTYPOUHBI
B HOMUHAJIBHOM peXHMe paboThl, €CJIM U3BECTHO, YTO
HOMMHAJIbHASI MOILITHOCTb IEKTPOCTAHLIUN COCTABIISET
1.7 MBT.

43anaua 4

15




MomHoCcTh, MOTpebasieMas CHCTEMON YIIMYHOTO
ocsenienus, cocrapnser N = 3.6 kBt. Cuctema paboraer
¢ 19-00 Beuepa o 9-00 yrpa. Cyrounsrii rpaduk

yaenbHoi MomHocTy @11 mpencraBieH Ha pUCYHKE.
2005
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YaenebHas mowHocTe 301, Br/im” 2

0 +————————————————— —
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Bpemsa, u

KakoBa munumansHas mwiomaap OII1, Heodxoaumas st
obecriedeHnst pabOTOCIIOCOOHOCTH CUCTEMBI YIIMYHOTO
OCBEIICHUA?
Kakoii nomxHa OBITh eMKOCTB AJIEKTPHYECKOTO
aKKyMyJssiTopa, yToOsl miomaaps GOI1, Heobxoanmas
ISt oOecriedeHusI pabOTOCTIOCOOHOCTH CUCTEMBI
OCBEIIEeHNUs OblIa MUHUMAJIBHOM?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuku 6binoHeHus sHanus: Bee 3agaun pemensl BepHo. Jlomyckaercs
ciydaifHas omuOKa B ugpax, HO MOCIEA0BATEIbHOCTD PEIICHUS IS KX /101 3a7a4u J0JKHA
OBITH U3JI0’KEHA MOIPOOHO U TouHO. Ha Bce TeopeTrueckue BONPOCH! J1aH BEpHBIN
HCYEPNBIBAKOIIUI OTBET.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku 6blnoaHeHus snanua: Kak MUHIMYM TPH 337a4d PELIEHBI BEPHO.
Jomnyckaetcs ciydaiiHas omnOka B udpax, HO MOCIEI0BATEIbHOCTh PELICHUS TSl KX 10H 3a1aun
U3 3TUX TPEX JI0JKHA OBITh M3JI0’KEHA MOJIPOOHO U TOYHO. Kak MMHUMYM Ha TpU TEOPETUYECKUX
BOIIPOCA JIaH BEPHBIN U NCUEPIBIBAIOIIUN OTBET.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6binoaneHus snanus: Kak MUHUMYM JIBE 3a/1a4il pELICHbI BEPHO.
Jomnyckaetcs ciydaiiHas omnoOKa B iudpax, HO MOCIeI0BAaTEIbHOCTh PEHICHUS TSl KaXK10H 3a1auun
U3 ATUX JIBYX JIOJDKHA OBITH M3JI0’KEHA MOJIPOOHO U TOYHO. Kak MUHUMYM Ha JiBa TEOPETUUYECKUX
BOITPOCA JIaH BEPHBIN U NCUEPIBIBAIOIIUN OTBET.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TPOMEXKYTOUYHOM 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 3aIMCHIBAIOTCS MPENOAaBaTeNIEM, 3aTeM CTYJIEHTHI NOJay4aroT 1 akajgeMuyeckuid yac Ha
noaroToBKy. OTBETHI Ha KaXKIBI BOIPOC OPOPMIISIOTCS B TUCBMEHHOM BUJE, TPU HEOOXOAUMOCTH
OTBET JOJKEH COoAepKaTh (opMyJbl U rpadruecKue MaTepHuaisl (HapuMep, CXeMbl yCTaHOBOK). B
MpOIIeCCE€ MOATOTOBKU CTYIEHTHI MOTYT TOJIb30BaThCS KOHCIEKTaAMU JICKIIMH U JIF00O0M MeYaTHOM
JUTEpPAaTypoil, HO HE MOIYT TIOJb30BAaThCSA HIIEKTPOHHBIMU YycTpoiicTBamu. [IpemnopnaBareinb
OLCHUBACT YPOBCHb NTMCbMCHHBIX OTBCTOB U 3a4aCT YTOUHAIOIIUC BOIIPOCHI, YTOOBI Y6CIH/ITI)C$I, qTo
CTYIEHT XOPOLIO IOHMMAET CMBICII MarepHuala, U3J0KEHHOIO B OTBETAX. 3aTeM 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 3adera mpenojaBarenb OLEHUBAET: 1) ypoBeHb NMHCHMEHHBIX OTBETOB Ha BOIPOCHL; 2)
NOHUMAaeHUE CTYJEHTOM MaTepHalioB, H3JI0)KEHHBIX B IHCHbMEHHBIX 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
yMEEeT MPUMEHTh PU3NYECKHE 3aKOHBl MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TEPMOIUHAMUKH,
IIEKTPUYECTBA U MAarHETU3Ma JUIsl PEIICHUS TUIIOBBIX 3a/1a4

Bonpocsl, 3aganus
1.1. Knaccuduxanus HBUD. X ponb 1 nepcrnekTuBbl B COBpPEMEHHOM MHUPE.
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 comHeuHbIx dydeir. Ha uro on Biusier?
6.6. CocTaBJisroIye COTHEYHOTO H3ITyYSHHS, TIPUXOISIIETO Ha TIPOU3BOIHHO
OPUEHTUPOBAHHYIO MPUEMHYIO IIOMIAIKY.
7.7. CyMMapHbIil IPUXOJT COTHEUHOH pajiualiii.
8.8. Cnextp mznyuenus: Conuna. OcnabieHue u paccessHue U3JIydeHus B aTMocdepe 3eMIin.
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. Ilepecuér uzny4deHus, NPUXOASIIETO Ha MIIOMIA/IKY, KOTOpas 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 3aBHCUMOCTb IPOITYCKATEIbHON CIIOCOOHOCTH MPO3PavYHOTO MOKPHITHSI.
17.24. YrnoBast 3aBUCUMOCTH TIOTJIOMIATEILHOM criocoOHOCTH abcopOepa.

18.26. Ocnabnenne cBeTa Ipu MPOXOKIACHUH ITPO3PAYHOTO ClI0sl. 3akoH byrepa.
Koadduruent sxcTUHKIUY.

19.37. buomacca Kak UCTOYHUK PHEPTHH. DKOJIOTUIHOCTH M BO3OOHOBIIIEMOCTh. VICTOUHUKH
Oromacchl U €e KOMIIOHEHTHBIN cocTaB. OCHOBHbBIE HEJJOCTATKH OMOMACCHI KaK TOTUIHBA.
20.38. XapakTepuCTHKH OMOMACCHI: INIOTHOCTH, TEIUIOEMKOCTh, TEIUIOTa CrOPaHusl.

21.39. XapakTepucTuKy OMOMACChl: TEXHHYECKUH M JIEMEHTHBIN aHaJIH3.

22.42. I'eotepmanbHas sHEprus. TemnepaTypHblil rpagueHT 3emiid. OCHOBHBIE TPHUHIIUAIIBI U
CXEMBbI U3BJICUYCHUS TEIUIA.

23.45. Dueprus okeana. OcOOEHHOCTH BOJTHOBOM YHEPTETUKU M KOHCTPYKIIMU BOTHOBBIX
AJIEKTPOCTAHIINH.

MartepuaJbl 1Jis1 IPOBEPKU OCTATOYHBIX 3HAHUM

1.YT0 Takoe 3eHUTHBIN Yroj ¥ Yroj NaJeHusi COJIHEUHbIX Jydyei? B kakom ciiydae OHU paBHBI?
BepHnbplii oTBeT: Yroa naseHus aydei — yroja Mexxy HarpasieHueM Ha CoJiHIe U
HOPMaJIbIO K IJIOIIAKe. 3EHUTHBIN Yroi — yrojl Mexay HanpaBieHueM Ha CoJHue u
HaIpaBJIEHUEM BEPTUKAIBHO BBEpX. JlJis1 rOpU30HTAIBHOM TUIONIAAKHA OHU PABHBI.

2.3akon CHemnmyca u 3akoH byrepa i ceera.
Bepnpriii otBet: 3akoH CHemnuyca: nl*sin(a) = n2*sin(b), rae nl, n2 — nokazarenu
npenomiieHus cpen 1 u 2, a u b — yriasl naieHus ¥ MPETOMIIEHUSI COOTBETCTBEHHO. 3aKOH
Bbyrepa (3akon ocnadnenus): '=I*exp(-kAL), rne | — ucxonnslit nyu cera, I’ — nmydre,
MPOLIEAIINI CKBO3b IPO3PAUHYIO Cpeny, kK — koo duiueHT nornomeHus cpeasl, AL —
JUTMHA ITYTH, TPOUJAEHHOIO JIY4OM B CpeJeE.

3.OnemeHTHBIN cocTaB OrmoMacchl. [ImoTHOCTE GroMacchl.
Bepwnrriit orBeT: OcHOBHBIE 35IeMeHTHI OnoMacchl B opsiike yosiBanus: C, O, H, S, N.
[T10THOCTH OBIBa€T HACBHIMTHOM, KAXKYIIEHUCS U UCTHHHOM.

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 pacupeeneHne YHepTrun u3mydeHusi CONHIIA M COTHEYHOTO KOJUIEKTOpa.
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 reTMoyCTaHOBKU. MeTO bl CHUKEHHUS IOTEPh B
reJIM0yCTaHOBKAX.
5.20. [IpyHIMTIHATEHAS CXeMa KHUJIKOCTHOM CUCTEMBI COTHEUHOTO TEIIOCHAOKEHHUS.
6.21. [IpuHIMTIHATEHAS CXeMa BaKyyMHOT'O COJTHEYHOTO KOJIIEKTOpa. BeiOop opueHTanmm

(HaKHOHa K TOPU3O0HTY U a3UMYTAJIbHOT'O yrﬂa) COJIHCYHOTI'O KOJUICKTOpA.
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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. IIpuHuum paboThl BETPOIHEPTeTUYECKHX YCTaHOBOK. Cxema BOY ¢ ropuszoHTambHOM
ocklo BpamieHus. [Ipumepsl koHcTpykinu BOY ¢ BepTHKaIbHOM OChIO BpAILICHUS.

13.33. BozneiicTBre BO3AYIIHOTO MTOTOKA HA BETPOYCTaHOBKY. [lapameTp reomeTpuyeckoro
3anonHeHus. Paboune nmapameTpsl Haberaroero BO3AyIIHOrO MOTOKA U IIKaJla CHIIBI 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 UCIIOIBL30BaHUS OMOMacChl. ['a3udukanms.

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. TpedoBaHUS 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: TPEOOBAHMS K XapaKTEPUCTHKAM aKKyMYJISTOPOB. Bubl
TEIUIOBBIX aKKYMYJISTOPOB, paboune BEelecTBa U UX XapaKTepUCTUKU. [IpuMepsl KOHCTpYKIUI
TETUTOBBIX aKKYMYJISITOPOB.

23.49. BoiopoJ Kak TOIUIMBO M KaK SHeproHocutenb. CKUraHne BOJOPO/a B TPAIUIIMOHHBIX
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, ONpeaesemMas Kak Ipou3BeIeHNE, B KOTOPOM
MEePBBI MHOKUTENb - PA3HOCTh TEMIIEPATyphl B IOMEIIEHUN U CPEIHECYTOUHOM
TEMIIEPATYPHI HAPYKHOTO BO3AYyXa, & BTOPOM — KOJIMYECTBO JHEH NMEPUOJA, ISl KOTOPHIX
xapaktepHas 3Ta Temneparypa. C uX MOMOUIbIO BBIPaXarOT 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: Koadduurent npeobpazoBanus moka3bIBaeT, CKOIbKO J[ TeraoBon
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: CMMeTpUYHask 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 otBet: [IpenmymiecTBa: MOKET 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 ekt BogopoaHOro oXpynauBaHus.

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

Bonpocel, 3a1anns
1.25. F-meron. I'otoBo# 1 MecsUHBI KO3 PHUIUEHTH 3aMeNeHHs, 0e3pa3MepHbIe KOMILIECKCHI
f-merona (X u Y). OntumanbHas 110 b KOJIEKTOPA.
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
BOITIPOCOB, CTYACHT CMOTI' IPOKOMMCHTHUPOBATH BECH HAITMCAaHHBIN UM MaTc€pural U OTBCTUII HA
AOMNOJHUTCIIBHBIC BOIIPOCHI 110 BCEM TPEM TCMaM.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenusi 3Hanus: IIMCbMEHHBIC OTBETHI PACKPBHIBAIOT PACKPHIBAIOT
CoJIep>KaHue BOMPOCOB, CTYJACHT CMOT MPOKOMMEHTHPOBATh BECh HAITMCAHHBINA UM MaTepHall U
OTBETHJI Ha JIOTIOJIHUTEIbHBIC BOIPOCHI XOTs OBI 110 JIBYM TEMaM.

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

1I1. IIpasuna évicmaesnenusn umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.
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