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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIN
Kykmun JImutpuii ViropeBrd, acCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JHEPI'OCUCTEMBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23.1

3HAHUS:

Ha YpOBHe Ipe/iCTaB/AeHNI: COCTaB U Ha3HaueHNe SHepreTHUeCKol yCTaHOBKY B COCTaBe KOCMHUYECKOro
arrapara.

Ha YpOBHe BOCIIPOU3Be/ieHus: 3HaHHe 00IIMX Mofiernell M pacyeTHBIX 3aBUCHMOCTeH /ISl OTpe/ieIeHHbIX
XapaKTepUCTHK SHepreTUUYeCcKOW yCTaHOBKH.

Ha YpOBHE TMOHWMAHUS: TOAXOAbl K OOOCHOBAHHIO ONTHMA/BHBIX TAPaMETPOB W KOHCTPYKI[UM
SHepreTHUUeCKOW YCTaHOBKH, BBITTOJTHSIOIIEeN KOHKPETHYIO 3a/1auy;;

YMeHus:
TeopeThYeCKre: YyMeHHEe UCII0/Ib30BaTh paCueTHbie MOZE/N [AJid TIPOEKTUPOBAHHS 3/IEMEHTOB

SHepreTUUeCKOM yCTaHOBKHU .
NpaKTHYeCcKe: YMeTh BbIOMpaTh U 000CHOBBIBaTb KOHCTPYKTHUBHYIO cXeMy DY B COOTBETCTBUU C ee
(hyHKUIMOHATFHBIM Ha3HAUEHUEM;;

HAB8bIKU.
pacuyeT OCHOBHBIX I1dDAMETPOB BHGPFGTI/IlIECKOﬁ YCTAaHOBKH, TI0 KOHKPETHOMY IIPOEKTHDOBAHUIO U

KOHCTPYHMPOBaHUIO 3/IEMEHTOB 3HepFETquCKOﬁ YCTaHOBKU;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa SHEPTOCUCTEMBI siBrnisieTcst AUCLMTUTMHONW YacTH, (POPMUPYyeMO# y4aCTHHKAMU

oOpa3oBare/IbHBIX OTHOLIEHUH 0/10Ka 1, porpaMmbl MOATOTOBKY 10 HarpasyeHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U

OYHKIIMOHNPOBAHVE KOCMHMWYECKHUX AIIITAPATOB, BBEJEHWUE B CIIEIIMA/TIbBHOCTD,
DOU3UKA.

Cojiep>kaHue AUCIUIIMHBL sBsieTCs OCHOBOM s ocBoenuss auctuiyivH: IIPOEKTUPOBAHUE

KOCMMYECKUX AIIITAPATOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

OIIK-1 — CriocobeH NMpUMeHSITh eCcTeCTBeHHOHAayUHbIe U 001erH)KeHepHbIe 3HaHWs1, MeTO/[bl
MaTemMaTh4yeCcKoro aHain3a U MOZe/IMPOBaHUs, TEOPeTUYECKOI0 U SKCIIepYMeHTalbHOr0 UCC/Ie[,0BaHuUs
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

OTIK-5 — CriocobeH pa3pabarbiBaTh (pr3nUecKre U MaTeMaTHyeCcKUe MOJIeNTH UCCIIe[yeMbIX TIPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au

OITK-6 — CriocobeH oCyIIeCTB/ISATh KpUTHUECKUN aHa/TU3 HAyUHBIX JOCTMXXEHUH B 00/1aCTH
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

OITK-7 — CnocobeH KpUTUUECKUA U CUCTEMHO aHA/IM3UPOBATh JOCTHKEHUSI PAKETOCTPOEHHS U
KOCMOHABTHKH, CIIOCOOBI MX MPUMEHEHUS B TIPO(eCCHOHATEHOM KOHTEKCTe

TTICK-1/23.1 — CrniocobeH pOeKTUPOBaTh, KOHCTPYUPOBATh U COMPOBOXK/IATh HAa BCEX 3Tarax
JKA3HEHHOT0 LIMKJ/Ia KOCMUYeCKue anrnaparbl, KoOCMAYeCKHe CUCTeMbl U UX COCTaBHbIE YaCTU

YK-6 — CniocobeH onpefiesisiTh U pean30BbIBATh IPUOPUTEThHI COOCTBEHHOU JIeSITeTHBHOCTH U CTI0COOBI
ee COBEepIIeHCTBOBAHUS HAa OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. CocraB cucrem KA. 3HaueHHe cucTeMbl 3eKTponuTanus. 1.1. Tpe6oBaHus,
4 7 Npe/ibsiB/IsieMble K 3/IeMEeHTaM CUCTeMbl 3/1eKTPONUTaHus. 1.2. AHanu3 ycrnoBuit 29 8 3 5 21 25
sKcrutyarauu. Knaccuduxarus 9.
Pa3pgen 2. Co/iHeuHbIe 3HeproycTaHoBKH. 2.1.TeXHOI0rus U3roTOB/IeHUs.
4 7 tororpeobpasosareeii. 2.2.ITIpoeKTUpoBaHue COMHEUHbIX Garapeid. 2.3. KoHCTpyKLust 55 23 6 17 32 25
Co/THeuHbIX 6arapeid. 2.4.PafyialjiOHHble BO3/|eiiCTBHUSL. 3alUTHble MEpOTIPHSTHSI.
Paspen 3. XuMuueckue HCTOYHUKH TOKA. 3.1.Bu/ibl akKyMy/IsITOpHBIX Garapeii.
4 7 3.2.Maremaruueckast MOAeJIb aKKyMy/IITOpHOH barapen. 3.3.Bbibop Tuma, pasmepa 44 16 4 12 28 25
aKKyMy/ITOpHOI 6arapen. 3.4.COBMECTHBII pacueT COMHEYHBIX U aKKyMYJISTOPHBIX Garapeii.
Paspen 4. TepmosnekTpuueckue npeoGpasosarein. 4.1.OusndecKiie 0CHOBBI paboyero
4 7 rpoljecca U cxema TepmossiemMeHTa. 4.2. TepmoanekTpuyeckre Marepuasl. 4.3.Pacuer 16 4 4 0 12 25
rapameTpoB DY Ha OCHOBE TEPMO3/IEKTPHUECKUX Npeobpa3soBaresieid. 4.4. PaiHOU30TOMNHbIE
reHepaTopkbl.
Bcero 3a 7 cemecTp 144 51 17 34 93 100
Bcero no gucuuniMHe 144 51 17 34 93 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0nemMm,
No Homep n HaumeHOBaHMe
Tema H&ﬁOpﬂTOpHOI‘O MNPpAKTHUKYMd aya.
n/n pa3jena JUCHMILIUHBI
yacoB
Pazgen 1. CocraB cuctem KA.
1 |3HaueHme CUCTEMbI WccnenoBaHue xapakTepyUCTUK COTHEUHBIX MOAY/Ien 5
3JIEKTPOITUTAHUA.
HCCJ’IE,E[OBEIHI/IE 3dBHMCHUMOCTH B])IXO,Z[HOﬁ MOITHOCTH
Pazgen 2. ConHeuHble . .
2 COTHEUHOH Oatapeu OT yI/ia TOBOPOTA COJTHEUHBIX OaTapeit 17
SHEProyCTaHOBKH.
K UCTOYHHKY CBE€Ta
3 Paszpen 3. Xumuueckue VccnenoBanue paboThl aBTOHOMHOM COTHEUHOM 12
HMCTOYHUKU TOKA. (bOTOB]IEKTpH‘-IECKOﬁ CHUCTEeMBI
Pazgen 4.
Pacuer napameTpoB Y Ha 0CHOBe TepMO3/IeKTPUUECKUX
4  |TepMo3neKTpUYecKue o 0
Hp606p830BaTEJIEI/I.
ripeobpa3oBaresiy.
Bcero 3a 7 cemecTp 34
3.3. CamocTosnTenbpHas padora crygenta (CPC)
No Copep)xaHue yueGHOro Oo0bewMm,
H0Mep U HAMUMEHOBdHHE pa3jie/id JUCIUII/IUHBI
n/n 3a/ldHUA JacoB
1 Paspen 1. CocraB cuctem KA. 3HaueHne crCcTeMbl IToaroroBka K mpakTA4ye CKUM 21
3JIEKTPOIMUTaHUSA. 3dHATHUAM
IToaroroBKa K NpakTU4eCKHUM
2 |Pa3gen 2. Co/iHeUHble SHEeProyCTaHOBKHU. A p 32
3aHATUAM
IToaroroBKa K NpakTU4yeCKHUM
3  |Pa3gen 3. XvMHUeCKHe NCTOUHUKH TOKaA. A p 28
3daHATUAM
IToaroroBKa K NpakTUueCKHUM
4  |Pazgen 4. TepMo3/1eKTprUUecKye peobpa3oBaTesiu. A P 12
3aHATUAM
Bcero 3a 7 cemecTp 93
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
11213/ 4[5 6 [7/ 8[9/10[11]12]13 14 15] 16 17
7 Jap a3 ap| (nap| | gp| 3| P Bonp.Jud.3au JIP | gud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;
JIP — naboparopHas pabora;
3 — nomaiiHee 3a/iaHue;
Bomnp.Iud.3au — Bonpock! K AnddepeHIIMPOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBAHHEBIHN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyrommx dpopmax:

AWarHoCTHh4Yeckasa pa60Ta;

sabopatopHasi paboTa;
JOMalliHee 3a/jaHue;

BOMPOCHI K M depeHL[IDOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTaus IIPOBOJUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A.T. Ko3nog, B. B. XozocoB. . CUCTeMbI 37IeKTPOITUTaHKsI KOCMUUeCKuXx anmaparoB. CI16.BT'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2011, 351. pec.

2. B. B. XopmocoB. . DHepreTuueckue yCTaHOBKHM KocMuueckux armaparoB. CI16.BT'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2017, 37 9K3.

3. JI. U. Kansrun, B. B. Xogocos. . ConHeuHast hoTtosiekTpruueckas cucrema. CIT6.5I'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2020, 17 5ks.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — BubnuoTteuno-usnarenbckuii ientp BI'TY "BOEHMEX" um. [.®.
YcruHoBa; https://urait.ru — O6pa3oBarensHast matdopma «FOpaiT». 17t By30B U CCy30B.; —
dynnamenTanbHasa 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. TunoBoM KOMIIEKT yueGHOro 000py0BaHus «CoMHeuHast (hoTo31eKTprueckas cucrema» COIC-HP-
I10.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OHEPI'OCUCTEMBI

AnHoTanusa paboueii nporpaMMsl

Mucuynmiaa SHEPT'OCHUCTEMBI sBasieTcss AUCLMIVIMHON 4YacTH, ()OPpMHpPyeMOH y4aCTHHKAaMHU
o0pa3oBare/IbHBIX OTHOIIeHHH Oyioka 1, TmporpaMmbl TOATOTOBKM IO HampaBieHutro 24.05.01
ITpoekmupoeaHue, npou3goo0cmeo u SKCnayamayusi pakem U pakemHo-KoOCMU4ecKux Komniekcos. JucLuriiHa
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
Kadezpoit A3 KOCMUYECKUE ATIITAPATHI 1 ABUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

CojepkaHve AMCLMILIMHBL OXBaThbIBaeT KPYr BOINPOCOB, CBSI3aHHBIX C H3yueHHWEM OCHOBHBIX IIPUHLUIIOB
(byHKLMOHMPOBaHKsl DY pasiIuyuHbIX TUIIOB. I103BO/SIeT MOHATH OCHOBHBIE NPUHLUIIBI IIPOEKTUPOBaHUS U
3KCIUTyaTauyy OY, NMPUTrOAHBIX [AJs WCIO/Nb30BaHUS B KOCMHWYECKUX arraparax pas/iMyHOro HasHaueHWs,
npuobpecT 3armac 3HaHWH O KOHCTPYKTHUBHBIX OCOOEHHOCTSX DY pa3/MuHbIX THIOB, O CYILeCTBYFOLIMX
MeTo/lax NMPOeKTUPOBaHNs U KOHCTPYHMPOBaHUS OCHOBHBIX Y3/I0B U arperarax.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e JOMalllHee 33aJjaHue;
e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
Tpe/[yCMOTpPeHBI JIeKIOHHBIe 3aHATus (17 u.), mabopaTtopHbli pakTHKyM (34 4.), camocTosiTesibHasi paboTa
ctyzeHta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

OHEPI'OCHCTEMBbI

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue PexoMen/IyeMast THTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Pa3zgen 1. CocraB cucrem KA. 3HaueHue cMCTeMbl 3IeKTPOITUTAHMS.
IMogroToBka kK
MPaKTHYeCKHM B. B. Xozocos. . C—)}f'epremqecms YCTaHOBKM KOCMHYeCKHUX araparos: 271
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2017 (1)
3aHATUAM
Wroro o pasgeny 1 21
Paspen 2. Co/iHeYHbIe 3HEProyCTaHOBKH.
E;f}f:;g:?iﬂl; JI. N. Kansirun, B. B. Xomocos. . ConHeuHasi ¢oT03/1eKTpUlecKast 3
cucrema: CI16.BT'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2020 (1,2)
3aHATUSAM
Wtoro mno paszeny 2 32
Pazgen 3. XuMuueckne HCTOUHHKH TOKa.
[ToproroBka K A.T. Koznos, B. B. Xogocos. . CucTeMsbl 3/1eKTPOITATaHUS
MpaKTUYe CKUM kocmuueckux anmaparos: CII6.BI'TY "BOEHMEX" um. 1. ®. 28
3aHATHUAM YctuHoBa, 2011 (2,3)
Wroro o pasgeny 3 28
Pazpgen 4. Tepmo3/ieKTpUYecKUe mpeodpa3oBaTein.
IToaroroBka K
HIpAKTHYECKHM B. B. Xozocos. . BI-f'epFETI/ILIeCKI/I'? YCTaHOBKU KOCMUYECKUX araparoB: 12
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017 (4)
3aHATUSAM
Urtoro no pa3peny 4 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
3HEPI'OCUCTEMBbI

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

¢ jyabopaTopHasi paboTa;

e JOMalllHee 3a/]aHue;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

JIaGoparopHas padora

Tembl 1abopaTOpHBIX paborT.
1. NiccneioBaHKe XapaKTEPUCTUK COJTHEUHBIX MO/IYJIEH.
2. ViccnemoBaHyie 3aBUCMMOCTH BBIXO/IHOM MOIIIHOCTH COJTHEUHOM OaTapeu OT yIJia MOBOPOTA COJTHEUHBIX
Oarapeil K UICTOYHHUKY CBeTa.
3. ViccnemoBanyie paboThl aBTOHOMHOW COJTHEYHOU (HOTO3/IEKTPHUUECKON CUCTEMBI.
OrtueT 1o yJabopaTopHoi paboTe MpeACTaB/ISIeTCs B [eUaTHOM WK PYKOMMCHOM (hOpMe U BK/TFOUAEeT B CXEMBbI
nabopaTopHOl YCTaHOBKH, rpaduueCcKUii MaTepyasl, WUTIOCTPUPYIOIIUN U3MeHeHHe PAaCCMaTPHUBAEMBbIX
rapamMeTPOB CUCTEMbI 3/IEKTPONUTAHKS B 3aBUCUMOCTH OT YC/IOBUM OCBEIeHHOCTH, a TaKXKe OTBEThI Ha
TIPOBEpPOYHbIE BOMPOCHI.
Kpurepun oLieHMBaHUS:
- «oTMYHO»: CTyAeHT OTBETU/I Ha BOTIPOC TIPErojaBaTeris.
- «xopoiio»: CTy[IeHT He OTBeTHJI Ha TIepBbIi BOMPOC TPeriofiaBaresisi, HoO Ha BTOPOU BOITPOC OTBETHJT BEPHO.
- «yJOBeTBOpPUTENLHO»: CTYZIEHT He OTBETH/T Ha TIEPBBIN M BTOPOH BOTIPOC TperojaBareis, HO Ha
MOC/IeYIOIIYE BOTIPOCKI OTBETUT BEPHO.
Otuer He MOXKET OBITb IPUHSAT U MOAJIEXKUT Z0PabOTKe UM MOBTOPHOM 3aljuTe:
* OTCYTCTBUSI HeOOXOUMBIX pa3zernoB U HeobXoAUMOro rpauueckoro MaTepuarna,
* oIMOOK B TIPOBEAEHHBIX PAacueTax,
* CTYZIEHT He MOXKeT OTBeTUTb Ha 3 1 Oojiee BOTIPOCOB.

JloMaiiiHee 3a/jaHue
Tembl IOMaITHUX 3aJaHU.
1. OnpefesieHrie yCJIOBUM OCBeI[eHHOCTH
2. PacyeT rnapaMeTpoB CUCTEMBI 3/IEKTPOMTUTAHUS KOCMHUYECKOTO arrapara Ha 0a3e COHeuHbIX
(hoTo3MeKTpUUECKUX TIpeobpa3oBaresiei.
IomaiiiHee 3a/jaHle CUATAETCS TPUHSATHIM TIPY BBITIOJTHEHUN BCEX CJIIYIOIIUX KPUTEPHUER:
- IPaBUILHOCTh pe3y/IbTaTOB pacyueTa;
- IPaBU/ILHOCTD BBITIO/IHEHUS TpacdhuecKoi YacTy 3a/JaHus;
- TIPaBUJILHOCTL O(OPMIIEHUS 0TYeTa (CTPYKTYPHAs YIIOPSAA0UeHHOCTDb, Ha/TMuKe BCeX HeOOXOAMMBIX
pasziesioR);
- IOTTyCKAIOTCsI He3HAUMTe TbHbIe WCITPABJIeHNsI B OTUeTe.
ITomariiHee 3a/jaHue He MOXKET OBbITh MPUHATO U TIO/JIEXKUT 10paboTKe B Ciyvae:
- oImMOOK B pacueTrax v npu oopmieHHH rpadrueckoro MaTepuasa;
- HeOpeXkKHOTO 1 Oe3rpaMOTHOTO 0opMIIeHHS OTUeTa.
[pu cpaue momaliHero 3aflaHusi IpelyCMaTpUBaeTCsl OTBeThI CTy/leHTa Ha BOIIPOC mpernofaBartesisi. Kpurepuu
OLIeHUBaHUS:
- «oTInYHO»: CTyZIeHT OTBETH/I Ha BOTIPOC TIperiofiaBaTeris.
- «xoporto»: CTyIeHT He OTBETHJI Ha MePBbIi BOIIPOC MPeTIo/iaBaTelisi, HO Ha BTOPOU BOTIPOC OTBETHJI BEPHO.
- «y[OBJIETBOPUTE/NbHO»: CTyIeHT He OTBETUJI Ha MepBbIM K BTOPOU BOIPOC IpernojaBaresisi, HO Ha
TOC/IeAyIOLIIYe BOTIPOCHI OTBETHU/ BEPHO.
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- «HeyZI0BIeTBOpUTeNbHO»: CTYy/IeHT He OTBETHJI Ha TPY BOTIpOCa Tperiogasaresisi. PaboTa mognexxur
TOBTOPHOM CJiaue.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
KoHTponbHOE MeponpusiTHe CUMTAeTCs BBIIIOIHEHHBIM, eC/Id IT0/IyUeH BepHbIN OTBET Ha BOIMPOC
nperniozasareJisi. [lepeueHbs BONPOCOB BXOAUT B cOCTaB Y MK AMCLIAIIIVHBIL.

JuddepennupoBaHHbIil 3a4eT

I depeHMpoBaHHbIN 3a4eT 0(OPMIISIETCS TT0 Pe3y/IbTaTaM BhITIOTHEHHUS TTPelyCMOTPEHHBIX paboueit
TpPOrpamMMoii KOHTPOJTBHBIX Meponpusitii. OtrieHKa 3a anddepeHIIPOBaHHBIN 3aUueT Orpe/esieTCss Ha 0CHOBe
cpefiHero apupMeTUUeCKOTo OIeHOK, ITOJTyUeHHBIX TIPU ¢/laue AOMAITHUX 3a/IlaHuM U JJabopaTopHBIX PaboT.
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Pa3pen 1. CocraB cucrem
4 7 |KA. 3HaueHHe CHCTEeMbI 29 8 3 5 21 25 JlabopatopHas paboTa
IeKTPONMUTAHUA.
Pa3pen 2. ComHeuHble HomaiiiHee 3ajjaHue,
4 7 HEProyCTaHOBKHU. 5 | 23 6 17 32 25 JTaboparopHas paboTa
4 7 Pazgen 3. Xumuueckue 44 | 16 4 12 28 75 JlabopatopHas paboTa,
HMCTOYHHKM TOKa. ITomailiHee 3a/jaHKIe
Pa3zpen 4. Bonpocs! K
4 7 |TepMosnekTpHYecKue 16 4 4 0 12 25  |gpuddepeHIIMPOBaHHOMY
npeoOpa3oBaTe/in. 3aueTy
Bcero 3a 7 cemectp 144 | 51 | 17 34 93 100
Bcero no gucuumninHe 144 | 51 17 34 93 100
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Kputepuu oneHuBaHus

IICK-1/23.1
Bonpocbl omkpbimozo muna:

Nel OnuimTe 0CHOBHYIO MPUUUHY MajIOro CPOKA CTY>KObI CepeOpsTHO-IIMHKOBBIX
aKKYMYJIITOPOB.

Ne 2 Kakue yHKI[UM BBITIOHSAET aKKyMY/ISTOP Ha O0PTY KOCMHUECKOTO arrapara?

Ne 3 Kakue ¢yHKIMY BbINO/HSET 610K aBTOMAaTUKH U YTIPaB/IeHHsI CUCTEMBbI
371eKTPOIUTAHUA?

Ne 4 Haiite orpesienienvie COMHEUHON SKTUIITHKE.

Ne 5 Yro takoe KII/I akkymy/naTOpHOH GaTapen?

Ne 6 [epeuriciviTe TUTIBI 3/1€KTPOXUMHUECKUX FeHepaTopoB

Ne 7 [Haiite onpesienienuie GoTOBO/IbTauueckomy 3¢ heKTy.

Ne 8 Knaccudukarws cucteM 3/1eKTPOITUTAaHUS 10 BUAY NTepBUYHON SHEPIry,
rpeo0Opa3yeMoii 37IeKTPOreHepaTopoM B 3eKTPUYeCKYHO

Ne 9 UTo Takoe MYHTHUPYIOLMNA AUOJ B COTHEUHOW MaHesn?

Ne 10 Hanuimmre BbIpaykeHUe /11 SHePTUU KBaHTA 3/1eKTPOMAarHUTHOIO U3JIyUeHUsl.
Bonpocbl 3akpbimozo muna:

Ne 1 ComnHeuyHOe CKJIOHEeHHe — 3TO

A. Yrnosoe nonokeHre CoJHLIa OTHOCUTE/BHO IIJIOCKOCTU 3KBAToOpa 3eMIu.
b. Paguyc BekTop nosoxxeHust CosHLa OTHOCUTE/IBHO LieHTpa 3eMJIu.
B. Yron mexay HanpasieHveM Ha CoJIHLIe ¥ OCBIO BpallieHUs 3eMJIu.

I". Yron napenust Co/HeYHBIX JIydeii Ha TOBEPXHOCTb 3eMJIH.
Ne 2 [Ipssimoe BoCXOXKIeHUE — 3TO

A. YrnoBoe nonokeHue CoJTHIIa B TUIOCKOCTH 9KBaTopa 3eMJTH OTHOCUTETEHO
HarmpaB/IeHHs] Ha TOUKY BeCeHHero paBHOJeHCTBHSI.

b. Paguyc Bektop mosioykeHusi CoJiHIla OTHOCUTEILHO 1IeHTpa 3eMJTH.
B. Yron mexxay HaripassieHreM Ha CoJIHLIE M OCBIO BpaLLleHUs1 3eMJIN.

I". Yron napenusi CofTHeUHBIX Jyueii Ha TIOBEPXHOCTb 3eMJIH.
Ne 3 OKJIMITHKA — 3TO

A. Bosnb1moii Kpyr HeGecHOM cdeprl, 110 KOTOPOMY MTPOXOAUT BUAUMOE C 3eMJTH
roguuHoe fBrkeHre CosHLia OTHOCUTe/IbHO 3Be3],.

B. Yacts Gosnbiuoii kpyra HebecHOM cdepsl, 10 KOTOPOI MPOXOAUT BUAMMOE C 3eMJTH
cyTouHoe fiBrxkeHre Co/HLja OTHOCUTE/IBHO 3Be3.

B. Paccrosinue Mexxay 3emseil u ConHLIEM B TeKYLUM MOMEHT BpeMeHHU.

I'. Paguyc BeKTOp, OMUCKHIBAIOIINM CyTOUHYIO TPAEKTOPUIO IBIKEHUS 3eM/TH
oTHOocUuTenbHO CoJiHIIa.

. Tpaekropusi roguuHoro obpaitienus: 3em BOKpyr CosHIIa.
Ne 4 Kakue Marepuasibl UCIIOMB3YIOTCS A71S1 U3TOTOB/IEHUsT (POTOIMeKTPHUYeCKUX
npeobpasoBaresneii?

A. KpemHuii, Apcenug ranmsd, I'epmanuit
b. Apcenup rannus, Tennypup kagmusi, bop
B. Mbiubsik, ®@ocdar usgus, KceHoHn

I. Anromunuii, Tutas, Aprox
Ne 5 Kakue 13 nepeuncieHHBIX TIOTOKOB U3/TyUeHUs] MOXKHO He YUMTBIBAaTh MPY pacyeTe
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Ne 6

Ne 7

Ne 8

Teru1oBoro OasaHca coHeyHbIxX barapeii KA, GyHKLIHOHMpYIOLero Ha
reocTaliOHapHOW opbuTe?

A. TTOTOK TIpSIMOTO COJIHEUHOTO U3TyYeHUst
b. ITotok cobcTBEHHOTO M3MyueHUst 3eMITn
B. ITOoTOK KOCMHY€eCKOI0 U3/1y4YeHUst

I'. [ToToK u3myueHus OT yieMeHTOB KA

. ATmMoccepHBbI Temn1oBoi MOTOK

E. IToToK COnMHEeYHOro u3nyuyeHusi, OTpaKeHHbINA OT 3eMJIr
JK/MITAYeCKas [OIrora — 3710

A. YrnoBoe nosioxkeHre CoJiHLIa OTHOCUTEIBHO HarpaB/ieHHs Ha TOUKY BeCEHHEero
PaBHO/IEHCTBUSI.

b. Yrosoe nonokenrie CosHIA OTHOCUTE/ILHO JIMHUU Y3J/I0B.
B. Texymee ymioBoe mnosiokeHre CoJiHLIa OTHOCUTEIBHO HYJIEBOIO MeprvaHa.

I'. YrioBoe ronoxeHve COJ'[HL[EI OTHOCHUTEJ/IbHO ITVIOCKOCTH 3KBAaTOpA.

Kakast XxapakTepuCTHKa /IeKTPUUeCKOH SHEPTHUH U3MEHSIeTCS TTPY YBeTHUeHUH Urc/ia
(oTonpeobpa3zoBaresieli B MOC/I€[0BaTeTbHOM COeAUHEHUN?

A. TIpu uCII0/b30BaHNM 110C/Ie[0BaTe/IbHOTO0 COeJUHeHHs (POTO/IeEMEHTOB JOCTUTAeTCS
CYMMHPOBaHHe UX 3/1eKTPUUYeCKUX HallpspKeHWH, B TO BpeMs Kak TOK, MPOXOAAIIMI 10
TI0C/IeZloBaTe/IbHON COOpKe, He MPeBOCXOUT YPOBEHb, XapaKTepPHbIM AJIs1 XyALLIero
3/IeMeHTa Liely, FeHepUpyolero MUHUMasbHOe 3HaueHue TOKa.

b. Ilpu ucnons30BaHWY NOC/AE]0BAaTE/ILHOTO COAUHEHUS (DOTO3/IEMEHTOB JOCTHUTraeTCsl
CYMMUPOBaHUe UX 37IeKTPUUeCKUX HarpsyKeHUH, B TO BpeMs Kak TOK, TIPOXOASIINN 110
TI0C/IeZloBaTe/IbHOM COOpKe, He MPeBOCXOIUT YPOBEHb, XapaKTepPHLIH AJIs 37IeMeHTa
L[eTH, TeHePHPYIOIIlero MakCHMalbHOe 3HaueHue TOKa.

B. HPI/I HCII0/Ib30BaHHH MTOC/Ie40BATe/IbHOTI'0 COeIMHeH A ('I)OTOSIIeMeHTOB A0CTUraeTcd
CYMMUPOBAHHE UX SJIEKTPUYECKUX HaHpH)KEHI/Iﬁ 1 TOKOB.

I. HpI/I HCITI0/Ib30BaHWHU MTOC/1€40BaT€/IbHOI'0 COeIMHEeHNA CI)OTOBJ'IEMEHTOB AO0CTUTrdeTCA
CYMMUPOBAHHE UX JJIEKTPUUYECKUX MOU.{HOCTEﬁ MpyY HEN3MEHHOM HallpsHKeHWH, paBHOM
HaripsOKeHUHo JIydllero 3jieMeHTa.

[. TIpu ¥Crosib30BaHUH TIOCJIe/[0BaTe/TIbHOTO COeAMHEeHHsT (POTOIEMEHTOB J0CTUTAEeTCsT
CYMMUPOBAHHE UX 3JIEKTPHUUECKHUX TOKOB.

Kakasi XxapakTepuCTHKa 3/1eKTPUUeCKOH SHEPTUH U3MEHSIeTCS TTPY YBeTUUEeHUU Urc/ia
(oTonpeobpa3zoBaresieli B apauielbHOM COeAUHEHUN?

A. YBenmuenue unciia ¢ororpeobpasoBaresieil B rapasiieIbHOM COeJMHEHNUH TI03BOJISIET
MO/TYYUTH CyMMHUPOBaHKe TOKOB, TeHeprpyeMbIX KaKAbIM oTonpeobpasoBaTenemM
napasensHou cOopku. To ecTb, IpH MapaniebHOM COeITUHEHUH MOXKHO ZI0CTHYD
TaKUX >Ke Pe3y/bTaToB, Kak v TPH YBeTUUeHUH TJI0IaZANu OFHOT0 GoTornpeobpa3oBarerisi.
HaripsikeHue ocTaeTcsi HeM3MeHHBIM.

b. YBenmuenue uncina ¢ororipeobpaszoBaresieii B mapasiesibHOM COeJMHEHUH TT03BOJISIeT
TIOTyYUTh CYMMUAPOBaHKE MOLHOCTH, TeHePUPYeMOU KaXKabIM (oTorpeoOpa3oBaTesieM.
To ecTb, Ipy Napas/eabHOM COeIMHEHUU MOXKHO JOCTUUb TaKUX JKe pe3y/bTaToB, KakK U
TP yBeJTMUEeHNH TUIOLIaAX ofHOro dotorpeobpas3oBarers. HarpsbkeHne ocTraeTcs
HEU3MEeHHbIM.

B. ¥Benmuenue uncia oronpeobpaszoBaresieil B napaiiesbHOM COeJUHEHUH MO3BOJISIET
TIOJIyYUTh CYMMHPOBAHHE HAIPSDKEHNH, TeHePUPYEMBbIX KaXKIbIM
(dhoTtonpeobpa3oBareieM Mapaiie/bHOW COOPKH.
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Ne 9

Ne 10

I". ¥Benmuenue uncia oronpeobpaszoBaresieil B napaiiensHOM COeJHEHNH MT03BOTISET
MO/IyYUTH CyMMHUPOBaHNe HalpsDKeHUH U TOKOB, FeHepPHUPYeMbIX KaXKbIM
¢oromnpeobpasoBaTesieM napasuiesbHON COOPKH.

KakoBa MakcrMarbHas AJIMHA BOJIHBI 3/IEKTPOMarHUTHOTO U3/1y4eHus], TPU KOTOPOH
BO3MO’KeH (DOTOTOK B KpeMHHEBOM (oToripeobpasosatesie? I1IupuHa 3arperieHHOR
30HbI KpeMHUs1 E=1.12 3B. 3apsy snekrpona e=1.6%10-19Kn. [TocrossHHas [1nanka

h=6.626*10-34 Jx*c.

A. 1.25 MKM

b. 1.25 mm

B. 1.25 M

I 2.5 MKM

. 2.5 MM

E.2.5um

Bb16epume ocobble couemaHust 2eHepupyemblX MOKoe U HanﬂJfCEHUﬁ Ha
GO/lbmaMnepHOlj Xxapakmepucmuke CO/IHe4YHO20 npeo6pa3oeame/m SHepeuu.

A.

IepBoe: MakcuMasnbHBIN TOK - «TOK KOPOTKOTO 3aMbIKaHHs» [P HaTIPSKeHHUH U
MOII[HOCTH, PaBHBIMH HYJTIO.

Bropoe; OnTrMasnbHbIe 3HAUEHHST TOKA W HaMPsDKEHUST, COOTBETCTBYOIIHE
MaKCHMaJ/IbHOH MOIIIHOCTH (hOTOMpeoOpa3oBaresisl.

TpeTbe: MaxkcumanbHOe HaripsKeHue - «HaripsaXXeHre X0/I0CTOro Xo4a» IIpr TOKe U
MOILIHOCTH, pABHBIMHU HYJIIO.

b.
HepBoe: MaxkcuMaabHBIA TOK - «TOK HaCbILEHWA» TIPU HATIPSDKEHWH PaBHOM HYJIHO.

Bropoe; OnTrMasnbHOe 3HaueHHe HalpsDKeHHs! TIPU «TOKE HaCBILIIeHHs»,
COOTBETCTBYIOLIe MAaKCHMa/IbHOM MOIIHOCTH (hoTorpeobpasoBarets.

Tpetne: MakcuMasibHOe HarlpsiKeHHe - «HarpspKeHHe X0I0CTOTO X0/ja» TIPY TOKe U
MOII[HOCTH, PaBHBIMH HYJTIO.

B.
ITepBoe: MakcuMabHBIN TOK - «TOK HaChIIIeHUs» [1PY HAIPsUKeHUH PaBHOM HYJTHO.

Brtopoe; OnTumasbHOe 3HaueHre HalpsKeHUs: TIPU «TOKe HaChIIIeHUs»,
COOTBETCTBYIOIIVE MaKCMMaTbHOW MOIIIHOCTH (hoTorpeobpa3zoBarerisi.

TpeTbe: MaxkcumanbHOe HaripsbKeHue - «Halps>KeHre X0/I0CTOro Xo4a» IIpr TOKe U
MOILIHOCTH, padBHBIMH HYJIIO.

I.
HepBoe: MaxkcuMaabHBIA TOK - «TOK HaCbIIIEHWA» TIPU HATIPSDKEHWH PaBHOM HYJIHO.

Bropoe; OnTrMasnbHOe 3HaueHHe HaIpPsDKeHKS TTPU «TOKe KOPOTKOTO 3aMbIKaHHs»,
COOTBETCTBYIOLIe MAaKCHMa/IbHOM MOIIHOCTH (hoTorpeobpasoBarests.
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TpeTbe: MakcuMasibHOe HalpspKeHHe - «HarpsDKeHHe X0/I0CTOTO X0/a» MPU TOKe U
MOIIHOCTH, PaBHBIMH HYITIO.
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