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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EBcradbeB BukTop AnekcaHApOBUY, K.T.H., IOLEHT, JOLIEHT

[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
KOHCTPYUPOBAHME J3JIEMEHTOB KOCMUNYECKUX AIIITAPATOB

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-4.1 — CrniocobeH KOOpJUHUPOBAaTh pa3pabOTKy KOCMHYECKHX arlliapaToB U CHUCTEM, NPOEKTHPOBATh,
KOHCTPYUPOBATh U CONPOBOX/ATh HA BCEX 3Tallax XKM3HEeHHOIO [UK/a KOCMUYeCKHe araparbl, KoOCMUUYeCKUe

CHUCTeMBI U UX COCTaBHbIE UdCTHU

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-4.1

3HAHUA:
1. OcHOBHBIX 0COOEHHOCTeH TPOEKTHPOBOYHOIO TPOYHOCTHOTO pacyeTa 3/1eMeHTOB KOHCTPYKLIMMA

KOCMUYECKUX anraparos.
2. OcobeHHOCTell CHU/IOBOTO U TEIJIOBOTO Harpy’>KeHUsl CITyCKaeMbIX arraparos.
3. OcHoB 3amuTbl KA 0T MeTeopHbIX YacTuLl.;

YMEHuA:
BBINOTHATE NPOUHOCTHOW pacyueT TUIIOBBIX 3/IEMEHTOB KOHCTPYKLui KA ;

HABbIKU:
Paboter B cpege ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuunmiia KOHCTPYUPOBAHUME 3JIEMEHTOB KOCMUYECKUX AIITIAPATOB
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY IO HaripasieHUto 24.04.01 PakemHble KOMN/IEKChbl U KOCMOHABMUKA.

CogepxaHue [UCLUATIIMHBI SIB/IIETCSL  JIOTMYECKUM  TIPOJO/DKEHHEM  JUCLIUIIINH: PACUETHBIE
METO/bI B CTPOUTE/IBHOMNU MEXAHUWKE, ITIPOEKTUPOBAHUE KOCMMWYECKUX
AITITAPATOB.

Copep>kaHue [UCLIMILIMHBL SIBASETCS OCHOBOM [jsi ocBoeHus: gucuumuivH: ITPEJAWIIIOMHASA
ITPAKTUKA.

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

e OIIK-1 — CrniocobeH camoCTOsATeIEHO IPUOOpeTaTb, pa3BUBAThL M TIPUMEHSITh MaTeMaThdecKue,
eCcTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCcKUe 1 IpodecCroHa bHble 3HAHUS [IJ1s1 pelLlieHust
HeCTaHZAapTHbIX 33/lay, B TOM UMC/le B HOBOM U/IM HE3HAKOMOH cpejie U B MeXKUCLIUII/IMHAPHOM
KOHTEKCTe

¢ OIIK-2 — CrniocobeH CTaBUTh U pelliaTh 3a/jauM 110 TIPOEKTUPOBAHHIO, KOHCTPYUPOBAHUIO,
TIPOM3BO/ICTBY, UCTILITAHUIO U IKCIITyaTalii 00BEKTOB MPodeCCHOHANTBLHOM AesiTeNbHOCTH TIPU
WICTOIb30BaHUM COBPeMEHHBIX MH(POPMaLMOHHBIX TeXHO/IOTHI

¢ OIIK-5 — CriocobeH UCMO0/Ib30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellleHUst TIPO(heCCHOHATBHBIX
3a7iau B 006/71aCTH aBHALIMOHHON U PaKeTHO-KOCMMUECKOI TEXHUKH, BKJ/IIOUask yIpaB/ieHHe TIPOeKTaMU
CO37]aHHs1 HOBBIX 00PA3ILi0B TEXHUKH U YTHU/IN3aLMH yCTapeBIINX

¢ [TK-4.1 — CriocobeH KOOp/IMHUPOBATh pa3paboTKy KOCMUYECKUX arllapaToB U CUCTeM, POEKTUPOBATh,
KOHCTPYMPOBAaTh U CONPOBOKAATE HA BCEX 3Tarax »KU3HEHHOTO 1JUK/a KOCMUYeCcKHe anmaparsl,
KOCMUYECKHe CUCTEMBI U X COCTaBHbIE YaCTH



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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PaS}leﬂ 1. HpoeKTﬂpOBO'-lelﬁ HpO'-lHOCTHOﬁ pacuer KOHCprKu“ﬁ KopIryca KOCMH4eCKOoro
anmnapara M TOIVIMBHBIX 0aKoB.. BadebHbiii oTcek. TpexcioiiHblit orcek. KoprycHoi
6 11 LMIHHAPUYecKuit 6ak. [ToaBecHbIe TOPOBBII 1 S/UTUIICOM/ABHBIN Oaku. DITUNTHUECKOe AHMILE, 44 18 18 26 30
Harpy>keHHOe BHYTPDEHHHUM [JaB/IeHUEeM. PaCHOle:Il:I LITIaHTOyT. CTBIKOBOUHBII IITIaHTOyT.
TIpOMeXKyTOUHBIi LITAHTOYT.
Paszpen 2. [luHaMHYecKoe Harpy)KeHHe KOHCTPYKI{HM CO/THeYHoii 6aTapen pH pacKpsITHH. Pacuer
6 11 HarpspkeHHO-71e()OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKLIMM COJTHEUHOM Garapeu Mpy pacKpbITHH C 18 6 6 12 15
HCI0/Ib30BaHueM nporpammHoro nakera ANSYS.
Paspen 3. Tepmoynpyrue gedopmanuu napadoMyecKoii aHTeHHbI KOCMHYECKOro annapara.
6 11 |Pacuet Tepmoymnpyrux gedopmaruii mapabosrueckoi aHTeHHbI B YC/IOBUSIX KOCMUYECKOro 18 6 6 12 15
IIPOCTPAHCTBA C UCIIOIb30BaHKeM IporpamMMHoro rnakera ANSYS.
Paspen 4. Harpyskw, AeficTByroIHe Ha cnyckaemble anmaparbl (CA). Harpysku, aeiicTByroiye Ha
6 1 CA nipu apwkennu B atMocdepe. Harpy3sku, feficTytorue Ha CA npu rocafike Ha rpyHT. TeruioBble 53 18 18 35 30
Harpysku, geiictytouye Ha CA. OnpejiesieHue NOTPeGHON TOMLMHBI YHOCUMOTO TEIIO3ALATHOIO
nokpbitHs CA.
6 11 |Pa3sAen 5. 3amuTa KOCMHUECKHX ANNApaToB 0T METOPHBIX YacTHl. OOLye CBe/eHNs O METEOPHBIX 1 3 3 8 10
yactuiax. Criocobbl 3alUThl KOCMUYECKHUX arlapaTos..
Bcero 3a 11 cemecTp 144 51 51 93 100
Bcero no ucnuninHe 144 51 51 93 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HanmeHOBaHue pa3jea
Tema MNPAKTHYE€CKOI'0 3aHATUA ayA.
n/m JAUCIIMIIVIMHBI
gacoB
Pasgen 1. IIpoekTHPOBOYHBII o
< < HByIIEHI/Ie 0Co0eHHOCTe TMMPOEeKTHPOBOYHOI'O
IMPOYHOCTHOM pacCueT KOHCTPYKIHNU o
1 TIPOYHOCTHOTI'O pacyeTa KOHCTPYKIIMK OTCEKOB 18
KOpI1yCa KOCMHWY€eCKOr'o aririapara 1
kopriyca KA v TOmMBHBIX 0akoB
TOTUTMBHBIX OAKOB..
Pa3gen 2. [JuHamuyeckoe HarpykeHue |PacueT HaripspkeHHO-7e()OPMUPOBAHHOTO
2 KOHCTPYKIIUH CO/THeYHOU 68TEIpEI/I npru  |COCTOAHUA KOHCTPYKLIUU COJTHeYHOM 6aTape1/1 nmpu 6
PaCKpBITHUH. PaCKpBITHUH.
Pazgen 3. Tepmoytipyrue gedbopMaliiuu .
% Pacuet Tepmoynpyrux ae@opmainuii KOHCTPYKIUN
3  |mapabo/iMuecKOM aHTEeHHBI PMOYITPYTHX 1 bopwmany PYKI 6
Hapa60ﬂI/Iq6CKOI/I dHTeHHbl KOCMHYeCKOr'0 arirapara.
KOCMHYEeCKOT'O arirapara.
I/I3y‘—IEHI/Ie 0COOEHHOCTeH CHUI0BOI0 U TEIJIOBOTO
4 Harpy>keHus CITyCKde€MbIX dIlllapaToOB U 12
o (DYHKL[I/IOHI/IPOBHHI/IH YHOCHUMOT'O TEIIO3allJUTHOIO
Pazpen 4. Harpy3sku, feldCTByIOLLME Ha
nokpeitus CA.
criyckaemble anmapathbl (CA).
Pacuet HaHpﬂ)KeHHO-Ae(bOpMI/IPOBaHHOFO
5 COCTOSIHMSI KOHCTPYKLIMM KOpITyCa CITyCKaeMOro 6
arirapara Ipu rocajike Ha Ir'pyHT.
N3yuyeHre 0COOEHHOCTe! OKOI03eMHON METEOPHOU
Pa3zpen 5. 3amura kocMHAUYeCKUX
6 Cpe/ibl ¥ CITIOCOOOB 3aIIUThl KOCMUYECKHX 3
arrapaToB OT MeTeOPHbIX YaCTHIL].
arrapaToB OT MeTeOPHbIX YaCTHLI.
Bcero 3a 11 cemecTp 51
3.3. CamocTonTenbpHas padora crygenta (CPC)
Ne Copepxkanue yueoHoro |Oonem,
Homep U HAUMEeHOBadHUe pa3je/id JUCLHUIT/THHbI
n/n 3ajaHus JacoB
1 PaB,E[EJ'I 1. HpOEKTHpOBOqHHﬁ HquHOCTHOﬁ pacuet KOHCTPYKL[I/Iﬁ I/IBYHEHI/IE JINTePaTyphl 26
KOpI1yCa KOCMHYeCKOro arirapara 1 TOIJIMBHBIX 0aKoB.. 1o TeMe pa3jesa
2 |Paspen 2. [luHaMuyeckoe Harpy>keHue KOHCTPYKLIMU CO/IHEUHOH  |BeInmonHeHue 8
6 27884




|l |farapen mpu packpeITHH. MPaKTUYeCKOro 3aZ,aHusl.
3 IToaroToBKa K cjaue 4
MPaKTUYeCKOro 3aZ,aHusl.
4 Brinonnenue 8
Pazgen 3. Tepmoyrpyrue gedopMaliy apadoaMueckol aHTeHHbI |[IPAKTHYeCKOro 3a/aHusl.
5 KOCMHKUUEeCKOI'O aririapara. HOAI‘OTOBKa K caue 4
MIPaKTUYeCKOro 3aJjaHusl.
6 W3yuenue nureparypsl 23
I10 TeMe pasziesia
7 Pasgen 4. Harpysky, fefCTByIOIIME Ha CIIyCKaeMble arraparsl Breimonnenue 8
(CA). MPaKTUYeCKOro 3aZjaHusl.
8 ITogroroBka K cpaue 4
MPaKTUYeCKOro 3aJaHusl.
9  |Paspen 5. 3aiuTa KOCMUUYECKUX arrapaToB OT MeTeOPHBIX YaCTHLI. Visyuerue TuTeparypel 8
10 TeMe paszesna
Bcero 3a 11 cemecTp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2|3|4/5| 6 |7 8 10 11 12/13|14|15| 16 17
11 Op Ortu. 1o 13 AP | Otu. mo I13 AP |  Ortu. no I13, OC

YcnoBHbBIe 0003HAUCHUS:
o [IP — auarHoCTHUeCKasi paboTa;

¢ Ortu. no 13 — oTyeT 1o NpakTUUeCKOMY 3a/,aHHIO;

¢ OC — yCTHBIM 0OpPOC CTYJEHTOB.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:

JMarHoCTUYecKas pabora;
OTYET M0 MPaKTUUeCKOMY 3a/JaHHIO;
YCTHBII OMPOC CTYZEHTOB.

IIpomMesKyTouHasi arTecTanus IPOBOAXTCS B opMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. B. B. I'pabun, O. 1. [1aBeigoe, B. Y. XKuxapes. . OCHOBBI KOHCTPYHUPOBaHMSI PaKeT-HOCHUTe/EH
KOCMUUEeCKHX anmnaparoB. M.: MammHocTpoenue, 1991, 19 s3ks.

3. B. A. Ecradbe. . KoHcTpyHpoBaHue KocMuueckux armaparos. CIT6.BI'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2013, 3. pec.

4. B. A. EBctadres. . KoncrpynpoBanve kocMrdeckux armnaparoB. CI16.6I'TY "BOEHMEX" um. [1. @.
YcruHoBa, 2018, 37 3K3.

5. B. . YcrokuH. . CTpouTesbHasi MexaHHKa KOHCTPYKLIMMA KOCMUYeCKOM TeXHUKU. M.: MalHocTpoeHue,
1988, 16 3xk3.

6. B. H. boOkog, B. B. Bacuibes, O. K. [lemuenko. . Kocmuueckue armapatel. M.: Boenuszar, 1983, 6 3ks.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-O0MO/IHOTeUHAsI CUCTEMa;

3. https://ibooks.ru/ — OBC A#byKc.py - 3T0 60/bII0N BEIOOP aKTyanbHOM UTepaTyphl Jjisl Balllei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubmioreuno-u3garensckuii jeHTp BI'TY "BOEHMEX" um. [1.®. YcruHoBa — ®PyHAaMeHTa bHas
oubnuoreka BI'TY «BOEHMEX» um. I.®. YcTHHOBA;

5. https://urait.ru/ — O6pa3oBarenbHast riatdopma «HOpaiT». 1715 By30B U CCY30B..

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Ayautopusi ¢ YMC/IOM MOCaZ0UHBIX MeCT He MeHbIIIe KOJTMueCTBa 00yUaromuxcs;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE 3/IEMEHTOB KOCMUYECKUX AIIIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminnia  KOHCTPYUPOBAHUE JSJIEMEHTOB KOCMHMUYECKHUX AIIIIAPATOB
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM MO HamparieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A3 KOCMUYECKUE ATITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-4.1 CriocobeH KOOpAWHUPOBaThH pa3paboOTKy KOCMUYECKHMX armapaToB M CHUCTEM, TPOEKTHUPOBATh,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

ConepkaHre AWCLUIUIMHBI OXBAThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C IIPOEKTHUPOBOUHBIM TTPOYHOCTHBIM
pacyeToOM THITOBBIX KOHCTPYKLIMH KOCMHUYeCKHUX arrapaTtoB, CUJIOBLIM U TETJIOBBIM Harpy»KeHWeM CITyCKaeMbIX
anmaparoB U 3auuToid KA oT MeTeopHbIX YaCTHLI.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e OTUeT I10 MMPAaKTUYeCKOMY 3aZIaHHIO;
®  YCTHBII ONPOC CTY/EHTOB.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
TpeyCMOTpPEeHbI MpakThuecKue 3aHsatus (51 u.), camocrosTenbHas pabora ctyaenTa (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE 3/IEMEHTOB KOCMUYECKUX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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.

HaumenoBanue
paboThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. ITpoeKTHPOBOYHBIN MPOYHOCTHOH pacyeT KOHCTPYKIUI KOpPIyca KOCMHYECKOro anmnapara u

TOIVIUBHBIX 0aKOB..

B. A. EBctadbes. . KOHCTpyHUpoOBaHMe KOCMUUECKHUX arlapaToB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (2, 3)

N3yuenne B. A. EBctadpes. . KoHCcTpyHpoBaHMe KOCMHUYeCKHUX araparoB:
JINTepaTypkl I10 TeMe CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (3) 26
paszena b. B. I'pabun, O. U. laBbizioB, B. U. J)Kuxapes. . OCHOBBI
KOHCTPYMPOBaHHS PaKeT-HOCUTe/Iel KOCMUYeCKUX anraparos: M.:
MarmHocTpoenue, 1991 (3, 4, 6, 8)
Wroro mno pasgeny 1 26

Paspen 2. [luHaMuyecKoe Harpy)keHue KOHCTPYKI[UH CO/THEUHOH 0aTaped NpH pacKpbITHH.

BeinosiHeHue
MpaKTUUEeCKOro B. A. EBctadres. . KoHCTpyrpoBaHUe KOCMHUYECKHX arllaparoB: 8
3a/IaHus. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2013 (4)
IMoaroroBKa K caaue A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS gna
TIPaKTUUECKOrO ukeHepoB: M.: MatumHoctpoenue-1, 2004 (1-8) 4
3a/laHusl.

Wtoro mo pa3neny 2 12

Paspen 3. Tepmoynpyrue gedopmanuy napadoiMueckoi aHTeHHbI KOCMHUYECKOro anmnapara.

BeirnosnHenue
MpaKTUYeCcKoro B. U. YcrokuH. . CTpouTesnbHas MeXaHWKa KOHCTPYKLIMM KOCMHAYeCKON 8
3aaHusl. TexHUKU: M.: MammHoctpoenue, 1988 (13)
IMoaroroBKa K caaue A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS s
MPaKTHYeCKOro WHXeHepoB: M.: MaimHocTpoenue-1, 2004 (1-8) 4
3a/laHusl.

Wroro no pasgeny 3 12

Pazpen 4. Harpy3ku, AelicTByloliye Ha ciyckaeMble annaparsl (CA).
N3yuenue
JIATepaTypel [0 TeMe 23
pasgena
A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmamok. . ANSYS pas
BeinosnHenue
umKeHepoB: M.: MammHocrpoenue-1, 2004 (1-8)
MpPaKTHYeCcKoro . 8
S B. A. EBcradbes. . KoHCTpyrpoBaHHe KOCMAYeCKHX ariapaToB:
A . CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013 (5)

ITogroroBka K cpaue
TIPaKTHYEeCKOro 4
3a/jaHus.

Wroro no pasgeny 4 35

Pa3pen 5. 3amuTa KOCMHYECKHX annaparos 0T MEeTeOPHbIX YacTHLI.
N3yueHue B. H. Bobkog, B. B. Bacunees, O. K. [IleMuenko. . Kocmuueckue 8
11 27884



JIUTEpPaTyphl 110 TeMe
pasgesna

armaparsl: M.: Boenuszar, 1983 (1)

Wroro no pasgeny 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYUPOBAHUE 3/IEMEHTOB KOCMUNYECKUX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB

KaxxmoMy CTyzleHTy yCTHO 3aZlat0TCsl iBa BOMpoca Mo paszenaM. OTBeThl 3a4NTBIBAIOTCS IPU
OTCYTCTBUH B HUX IPyOBIX OIMOOK.
ITepeueHb KOHTPOJ/IBHBIX BOIIPOCOB BXOAUT B cOCTaB Y MK AUCLIUIIIMHBL

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

OTueTsI TI0 TIPAKTUUeCKOMY 3a/IaHUIO MPe/CTaB/ISIOTCS Ha ctax opmara A4. CTyaeHT AOIyCKaeTcst
K 3alllyiTe 3a/IaHus, eC/TA B PellIeHHU OTCYTCTBYIOT OIMOKHM. 3aluTa MPOXO/UT B (popMe OTBETOB CTy/ieHTa Ha
TPH BOIpOCa Mpenozasaresisi. MakcrMaibHOe KOJIMuecTBO 0asuioB 3a ofHO mpakThueckoe 3aganue — 100.
OcHOBaHUSIMU [i/1s] CHYDKEHHST KOJTMUeCTBa 0asioB siB/ISTFOTCS:
— MOTPeIHOCTU B ohopMieHHH oTueTa — 5-10 6ansios;
— He0OoIbIIIMe MTOTPEITHOCTH B OTBETEe Ha OfIVH U3 TPeX BOMPOCOB — 5-10 6anos.;
— HeITOJIHbIN OTBET Ha OWH U3 TpeX BorpocoB — 10-20 6a/1/10B;
— Hey/I0B/IeTBOPUTE/BHBIM OTBET Ha OJJWH U3 Tpex BorpocoB — 20-40 H6asios.
[TpakTHueckoe 3aflaHle 3auMTHIBAeTCS IIPU Habope cTyzeHToM He MeHee 60 6asioB.

JK3aMeH
K sK3ameHy 0Ty CKatOTCsl CTY€HThI, BBIIIOTHUBILKE BCe KOHTPOJIbHbIE MEPOIIPUSITHS,
TpeyCcCMOTpeHHbIe TporpaMMoit Y MK AUCIUTUIMHEL 3K3aMeH TIPOXOAUT B (JopMe MMCEMeHHBIX OTBETOB
CTY[eHTOB Ha /iBa Bompoca. MakcuMaibHoe KoyuuecTBo 0ainoB 100. OCHOBaHUSIMU /IJ1S1 CHYKEHUST
KO/TMYecTBa 0aslioB SIBISIFOTCS:
— He0osTbIIIMe MOTPEITHOCTH B OTBETEe Ha OfIVH U3 ABYX BOMPOCOB — 5-10 6anos;
— HETIONHBIN OTBET Ha O/IMH U3 IByX BOMPOCOB — 15-30 6asioB;
— HEY/I0BJIETBOPUTEJILHBIN OTBET Ha OJJUH U3 [IBYX BOMPOCOB — 41 Gas.
OueHku:
— «0oTIuHO» — 86-100 6asnos;
— «XopoIio» — 71-85 6asios;
— «YIOBJIETBOPUTE/ILHO» — 60-70 6a/ios;
- "Hey/l0B/IeTBOPUTE/ILHO" - MeHee 60 6asioB.
Borpocs! K 3k3ameHy pasmeltieHsl B Y MK AUCLUATIIMHBIL.
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Pa3fen 1. IIpoeKTUPOBOYHBIHI
6 1] |MPOYHOCTHOH pacyeT KOHCTPYKIHH 4 | 18 18 26 30 YCTHBIN o1poc
KOpITyca KOCMMYeCKOro anmnapara 1 CTY[,eHTOB
TOIUIUBHBIX 0aKOB..
Pazpgen 2. [lnuHaMu4vecKoe Harpy)xeHue Ortuet 1o
6 11 |KoHCTpyKIMH co/IHeuHO# OaTapen mpu | 18 6 6 12 15  |mpakTUueckomy
PacKpBITHH. 3aJjaHUI0
Pazpgen 3. Tepmoynpyrue aedopmanyuu Otuer 1o
6 11 |mapa®osmuecKoii aHTeHHBI 18 6 6 12 15  |mpakTUueckomy
KOCMHYEeCKOro amnmnapara. 3a/laHUI0
YcTHBI ompoc
o CTY[,EHTOB,
6 1 Paspen 4. Harpysku, JeHCcTByOIHe HA 53 18 18 35 30 OTueT no
cryckaeMble annaparsl (CA).
MPaKTUYeCKOMY
3aJJaHUI0
6 1 Pazpen 5. 3anmuTa KOCMHUYECKHX 1 3 3 8 10 YCTHBIN OTpOoC
annaparoB 0T MeTeOpPHbIX YaCTHLL. CTY[,eHTOB
Bcero 3a 11 cemectp 144 | 51 51 93 100
Bcero no aucuuiinHe 144 | 51 51 93 100
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Onenounblie MaTrepuasl no jucuumiudie KOHCTPYUPOBAHUE 3JIEMEHTOB

KOCMMWYECKUX AIIITAPATOB

ITK-4.1 - Cnoco6eH koopouHupogamb pazpabomky KOCMU4eCKUX annapamos u cucmem, npoeKmupoeans,
KOHCMpYupoeams u coOnpogoxcoams HA 6cex 3Manax HCu3HeHHO20 YUK/1a KoCMUYecKue annapambl,
KOCMUYecKue cucmembl U UX COCMAgHble uacmu

Ne 1

Ne 2

No 4

Ne 6

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOH_]I/Ie BI)I6OP
OTBETOB

[TouemMy OTHOILIEHUE TOJII[UHBI KCXOHOTO JIMCTA K ToMIIMHe cTeHKU K 1uinHpryeckoii BadenbHON
000/10UKH, U3rOTOB/IEHHON MeXaHHUeCKHM (hpe3epoBaHHeEM, 0OBIUHO He TipeBbiiiaeT 6-8 ? O6omouka
Harpy»keHa NpoJ0/bHON CXKUMaroLel CUIoun.

1. C yBe/ueHHeM 3TOTO OTHOILEHHS CBBIIIe 6-8 TPYZ0eMKOCTb U3TOTOB/IEHHsI 000/I0UKH HauMHAeT
Pe3Ko BO3pacTarh.

2. C yBeslMueHHEM 3TOTO OTHOLIEHHs CBbIlIe 6-8 yCTONUMBOCTE 0060/I0UKH HAYMHAET YMEHBIIAThCS.
3. C yBesiMueHHEM 3TOTO OTHOIIEHUS CBBILIE 6-8 MPOUYHOCTH 000/I0YKA HAUMHAET YMEHBIIAThCSI.

4. C yBelMueHUEM 3TOTO OTHOIIIEHUS CBBIIIIe 6-8 TIPOUCXOAUT OUeHb HEOO/IBIIIOE CHIYKEHHE MACChI
000JI0UKU.

[TpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

I'paHnuHOe yC/i0BYe Ha MTOBEPXHOCTH YHOCHUMOTO TeIJI03all[MTHOTO TTOKPBITHS CITyCKaeMOro arirapara
Ha 3Tare yHoca?

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

W3 Kakoro yC/I0BHSI HAXOUTCS YacTOTa KojiebaHUi TTaHe/ I COJTHEUHO!H GaTapeu MpH pacKphITUH (Cpasy
rocsie (pUKCaLMY TIaHe X B paboueM IOJI0KEHUH )

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
1. /I3 KaKoro yc/10BUsi HAXOAUTCS KOJIMYECTBO LIIIaHTOyTOB B CTPUHIePHOM OTCeKe?

2. V13 kakoro YCI0BHSA HaXOAUTCA KOJIMYECTBO CTPUHI'€POB B CTDUHTI'€PHOM oTCeKe?

3. /I3 Kakoro yC/I0BHsSI HAXOJUTCS TOJ/IIIMHA CTEHKH MeTaJUTueCcKoi 000/104KH, Harpy>KeHHOU
BHYTPEHHUM [aB/IeHUEM.

A. VI3 yclioBUsI yCTOWYMBOCTH YacTH OOIIMBKY MeX/y JBYMsI COCEIHUMU CTPUHT€PAMH.

b. 13 ycnoBusi yCTOWYMBOCTH 0O0/TOUKH.

B. W3 ypaBHenus Jlamiaca.

I". VI3 yclioBUsl yCTOWYMBOCTH CTPUHTEPA C TIPUJIETAIOIIIeH M0/I0COM 0OIIMBKY KaK C)KaTOTO CTEPIKHSI.

. VI3 yc1oBUs TIPOUHOCTH OOOIOUKH.
[TpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETLHOCTD

YcTaHoBUTe TI0C/Ie[I0BAaTELHOCT T10 TOPSIIKY TIOBBIIIIEHUS Ipe/iesia IPOUHOCTH CJIeAYIOINX
KOHCTPYKL[MOHHBIX MaTepHasioB:

1. TutaHoBRIM cri1aB BT6

2. AnroMuHUEeBbIN criyilaB AMr6
3. AmomuHHeBbIH criaB B95
4. AmomyHyeBsld ciiaB /116

5. AmroMUHUM.

ITpouwnTaiiTe TeKCT, BbIOEpUTE MPABUIbHBIE OTBETHI U 3alUILINTe apryMeHThI, 000CHOBBIBAIOIL[Me BEIOOD
OTBETOB

OT KaKkuX 1TapaMeTpOB 3aBUCUT BEPOSITHOCTh OTCYTCTBUS POOOEB OHOPOAHOM CTEHKU KOCMHYECKOTO
anmapara (KA) cnopafuuyeCckMMH METEOPHBIMH YaCTULIaMH?
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Ne 7

Ne 8

Ne 9

1. OT BBICOTBI OPOUTHI.
2. Ot nomaau ysa3BUMoi moBepxHocTH KA
3. Ot BpemeHHu 1peObiBaHKsl KA B MeTeopHOI cpefie.

4. OT CKOPOCTH MEeTEOPHOM UaCTHULIbI.

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

JI71s 9ero CJIy>KaT IPOMEeXKYTOYHBIE IIMAHr0yThl B LIJIMHAPUYEeCKOM CTPUHTEPHOM OTCEKe,
Harpy>keHHOM TIPOJ,0/IbHOM CKUMaOLLel CHUI0i?

1. s obecrieueHust yCTORUMBOCTH OOIIMBKY OTCEKa.
2. [lns1 obecrieyeHust yCTOMYMBOCTH 37IEMEHTOB CTPUHIEpa.
3. [nst obecrieyeHust yCTOWUYHMBOCTH OTCEKa.

4. [Tnsa obecrieyeHyst IPOYHOCTH OTCEKa.

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[I:HbIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa

W3 Kakoro Matepuara 1iejiecoodpasHee U3rOTOBUTh KOHCTPYKIUIO pedyiekTopa mapaboyeckoi
aHTeHHBI KOCMHUECKOT0 arapara, 4To0bl yMeHbIIUTh TepMoyTipyrve nedopmariu peduiekropa?

1. Cransb.
2. ATOMUHUEBBIN CIL/IaB.
3. MarHueBbI# CII/IaB.

4. YrneriacTuUK.

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBI/IJ'[LHI:Jﬁ OTBET U 3allUIINTE apryMeEHThI, O6OCHOBLIBa}0LL[I/Ie BLIGOP
OoTBeTa

Kax pomyieHre o Tom, uTo cryckaeMsli arnmapar (CA) siBnsieTcs: HeZie(opMUpyeMbIM TeJIoM, BWSeT Ha
pacueTHYI0 MaKCHMa/bHYIO0 POZOJIBLHYIO NeperpysKy npu nocagke CA Ha rpyHT?

1. He Biusiet
2. 3aBbllIaeT MaKCUMaJIbHYHO IPO/I0JIbHYIO TIeperpysKy
3. 3aBblllIaeT MaKCUMaJIbHYHO IIPO/0JIbHYIO TIeperpysKy TOJIBKO IIPU MSATCKOM I'PYHTe

4. 3aHWXKaeT MaKCUMasbHYI0 MPO/ObHYIO TTeperpysKy

Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

1. Korza 3akaHuMBaeTCs 1iepBbli 3Tar (yHKIIMOHMPOBAHUST YHOCUMOIO TeI/103al{UTHOI0 TIOKPBITHS
CITyCKaeMoro anrapara (3Tan nporpesa)?

2. Korzia 3aKkaHuMBaeTCsl BTOPOH 3Tar (GyHKI[MOHUPOBAHHS YHOCHUMOT'O TEI/I03aI[UTHOTO TIOKPBITHS
CITyCKaeMoro amrapara (3Tar yHoca)?

3. Koryia 3akaHuMBaeTcst TpeTuii 3Tar (PyHKLMOHUPOBAHUS YHOCUMOTO TeTI03al[MTHOTO TTIOKPLITUS
CITyCKaeMOro arirapara (3Tarl IporpeBa IyOUHHBIX CJI0€B U OXJIaXKAEHUST HAPY>KHBIX CJIOER)?

A. Korga Temneparypa nosepxHoct T3I1 gocTuraer temmeparypsl paspyLieHus.
B. ITpu c6poce 1060BOTO TEMIO3aLUTHOTO SKpaHa CITyCKAaeMoro arrapara.

B. B momeHT, Korzia pofio/bHas feperpyska IpHy CIIyCcke MakCHMaJ/lbHa.

I'. Korza ny10THOCTE TENJIOBOIO IOTOKA CTaHeT paBHOM 0.

M. Tlpu BXoe CITycKaeMOro arrapara B atMmocdepy.
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Ne 11 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE0BaTeTBHOCTD

YcTaHoBUTE TIOC/IEJOBATE/ILHOCTD OTPee/IEHUS TOJIIMHBI CTEHKM 0CEeCUMMETPHUUHON MeTa/l/Inue KON
000J/10UKH, HATPY>KeHHOM BHYTPEHHUM JlaBjieHreM (B paMKax 6e3MOMEHTHOM TeOpUH 000JI0UEK).

1. [TosryueHMe 3aBUCUMOCTH /151 KOJIbLIEBBIX HaNpsDKeHUH C MCTob30BaHUeM ypaBHeHMs Jlannaca.
2. CocraB/ieHre ypaBHeHUsI PaBHOBECHSI BCEX CHJI B TIPOEKIMY Ha OCb CUMMeTPUH 000JI0UKH.

3. OnpefienieHrie SKBUBa/IEHTHBIX HalPsDKEHUM.

4. OmipeiesieHye TOIIAHBI CTEHKA 000/I0UKH.

5. INomyueHue 3aBUCUMOCTH [Jisi MEPUAMOHA/IBHBIX HaTPSHKeHNH.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE TTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 ciiefiytolivx yTBep>KeHUid BepHbI?

1. B snnunTuyeckom AHUIIe, HarPy>KeEHHOM BHYTPEHHHM /[1dB/IEHHEM, KOJIbLeBble HallpSDKeHUA MOT'YT
OBITE OTpHULlaTe/IbHbIMU.

2. PacriopHblif MIMaHTOyT yCTaHABIMBAETCS B HETePMETHUHBIX OTCeKax.

3. B annumntuye ckom AHHILE, Harpy>KeHHOM BHYTPEHHUM [laB/IeHHEM, MEPUAMOHA/IbHBIE HallPpSOKeHW A
MOT'yT OBITE OTpHLlaTe/IbHBIMU.

4. B 3111nTHYe CKoM AHUILEe, HarPy>KeHHOM BHYTPEHHUM [1daB/IEHHWEM, BCer[a CyLlieCTBYET 30Ha C
OTpHULlaTe/IbHBIMU KOJIbLI€BBIMH HAIIPXKEeHUSAMUA.

5. PacniopHsI¥i IINAHrOyT yCTaHABIMBAETCSl B FePMETHYHBIX OTCEKax.
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