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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

rog, Habopa rpynrbl: 2024
IIporpamMmmMmy cocTaBuiI:

Kadenpa BA32 NudopmarionHsie kocMudeckue cucteMbl(VICC PerieTHeBa)
[MTenpanes Jenuc Onerosuy, K.T.H., JOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel BA32 UHpopmarjuorubie KocMuueckue cucteMbli(ICC PeneTHeBa)

3aBenyromuii kadenpoii TecroenoB H.A., A.T.H., ipod.

[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
IMTPOEKTUPOBAHUE U KOHCTPYNPOBAHUE KPYITHOT'ABAPUTHBIX
TPAHC®OPMUPYEMbBIX MEXAHNYECKHNX CUCTEM

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-4/23-1 — crmocoOHOCTh KOOPAWHMPOBATE pa3paboTKy KOCMWYECKHWX ammapaTtoB MW CHUCTeM,
TIPOeKTHPOBaTh, KOHCTPYMPOBAaTh W COMPOBOX/JaTb Ha BCeX STalaxX >KW3HEHHOTO LMK/Ia KOCMHYecKue
anmnaparbl, KOCMUYeCcKe CUCTeMb] U UX COCTaBHble YaCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-4/23-1

3HAHUA:
HpOFPECCI/IBHBIX KOHCprKI_[I/II\/JI dHTeHH KOCMHUYeCKHX dalfriapdaToB C prnHOFa6apI/ITHbIMI/I

TpaHChOPMUPYEeMEIMHM  peieKTOpaMi C TIPUMEHEeHWeM HOBBIX MaTepUajioB M IepeOBbIX TEeXHOJIOTHi
W3rOTOBJIEHHUST U COOPKU;

ITpoeKTUpOBaHWEe AHTEHH KOCMUYECKWX arapaToB C KPYMHOTrabapUTHBIMU TpaHC(HOPMHUPYEMbIMU
peduieKTopamu;

MeTo/0/IOTMY HA3eMHOW SKCIIepPUMEHTAIbHOM OTPabOTKU KpYyMHOrabapHUTHBIX TpaHCHOPMUPYEMBIX
MexXaHWUeCKUX CHUCTEM;

YMeHUs1:

Metofo/0THsI TIPOEKTHPOBAHMWS W KOHCTPYMPOBAaHUSI KPYMHOrabapuTHBIX TPaHC(HOPMHUPYEMbIX
MeXaHWue CKHUX CUCTEM;

Pacuet KpynHorabapuTHBIX TPAaHCGHOPMUPYEMBIX MEXAHUUECKUX CHCTEM;

HABbIKU:

PacueT aHTeHH KOCMHUECKHX allliapaToB C KPyIMHOrabapuTHBIMU TpaHCHOPMHUPYEMbIMU pedieKTOpaMH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuyniaa IPOEKTUPOBAHUME U KOHCTPYNPOBAHUE KPYITHOI'ABAPUTHBIX
TPAHC®OPMUPYEMbBIX MEXAHNYECKHNX CUCTEM sB/isieTcsl AUCIUTVIMHOW YaCTH,
(opmupyemoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHNH 0/10Ka 1, TporpamMMbl OATOTOBKH T10
HarpasiieHut0 24.04.01 PakemHble KOMN/IeKCbl U KOCMOHA8MUKA.

CogepxaHue [UCLUIUIMHBL SIBASeTCA Jiorndeckum InpogospkenueM gucommuiiH: HAJEXHOCTD
MEXAHUYECKHX CUCTEM KA, PACUETHBIE METO/Ibl B CTPOUTE/IbHO MEXAHUKE,
ITPOEKTNPOBAHUVE KOCMUNYECKHIX AIIITAPATOB, CUCTEMA ABTOMATU3NPOBAHHOI'O
IMPOEKTUPOBAHUSA N ITOATI'OTOBKU ITPOU3BO/ICTBA (CATIA).

Copep>kaHue [UCLIUIUVIUHBL SIBJISIETCS  OCHOBOM ANl OCBOEHMS JUCLIUTIIVH: IIO,Z[FOTOBKA K
IMPOLOEAYPE 3AIIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOU PABOTBI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CriocobeH caMOCTOSATE/IbHO TTPUOOpeTaTh, pa3BUBaTh U MPUMEHSThL MaTeMaTHUeCKHE,
eCTeCTBeHHOHAy4Hble, COLIMabHO-3KOHOMUYeCcKue 1 podeCccroHa bHbIe 3HAHUS /1S pellleHus
HeCTaH/JapTHBIX 3a/jau, B TOM UKCJ/ie B HOBOUM UM HE3HAKOMOM Cpefie Y B MEeXXAUCLIUIIMHADHOM
KOHTEKCTe

¢ OIIK-2 — CriocobeH CTaBUTh U pelIaTh 3a/jauk 110 MPOEKTUPOBAaHUIO, KOHCTPYWPOBAHUIO,
TIPOM3BO/ICTBY, UCTIBITAHUIO U IKCILTyaTallii 00BEKTOB TPOQe CCUHOHA/ILHOM IeATeTbHOCTU TIPU
WCTIO/Ib30BaHUM COBpeMeHHbIX MH(POPMaL[MOHHBIX TEXHOIOTHI

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbIE TTOX0/bI U METO/[bI PeIIeHHs TIPOdeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUAIIMOHHON U PAaKEeTHO-KOCMHUECKOW TeXHUKH, BKJTIOUasi yrpaBJieHHe MPOeKTaMu
CO3/IaHUST HOBBIX 00pA31|0B TEXHUKHU U YTUIU3ALUH YCTapeBIIUX

¢ TICK-4/23-1 — CniocobeH KOOpJUHUPOBATh pa3pabOTKy KOCMUUECKHX aliapaToB U CUCTEM,
TPOEKTUPOBaTh, KOHCTPYHUPOBATh M COMIPOBOXK/aTh Ha BCEX 3Tarax >KW3HEeHHOTo 1UK/a KoCMUUecKue
anrnaparbl, KOCMUUeCKHe CUCTeMBbI U X COCTaBHbIE YaCTH

o TICK-4/23-2 — CniocobeH opraHu30BbIBaTh pabOThI ¥ PYKOBOJUTb PAO0OTaMH 110 00€eCIIeueH 0
Hajle)kHoCTy usaenuii PKT



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. KpynHoradapuTHbIe TpaHC(OPMHPY 1e M KHe cucTemsl. 1.1. O6uue
cBezienysi. 1.2. TpaHcdopmupyeMble KOHCTPYKLIMH /711 KOCMUYECKOro NpuMeHeHus. 1.3. CtaTuyeckue U
KHHEeMaTnJyecKre CBOHCTBa TPaHC(HOPMUPYEMBIX KOHCTPYKLMEA. 1.4. VIcro/b3yeMble MaTepUanbl B
6 1 KpyMHOrabapuTHBIX TPaHC(HOPMUPYEMBIX KOHCTPYKLIMSX KOCMHUUYeCKHX anmnaparos. 1.5. 45 10 10 35 30
IpoekTrpoBaHte KPyMHOrabapuTHBIX TPAHCHOPMUPYEMBIX MEXaHUUECKUX CHCTEM C UCTIOIb30BaHHEM
CrienraarM3poBaHHBIX IMIPOrPAMMHO-BBIUMC/IMTE/TBHBIX KOMITIEKCOB ¥ CHUCTeM aBTOMAaTU3MPOBAHHbBIX
npoektrpoBaHust (CATIP). 1.6. MeTo/p! aHanM3a TpaHC(HOPMUPYeMbIX KOHCTPYKLIMH KOCMUUYeCKHUX
armnapaToB.
Paspen 2. AHTeHHbI KOCMHYECKHX alllapaToB ¢ KPyNHOrabapuTHHIMH TPaHCHOPMHPYeMbIMH
pediekTopamu. 2.1. TeopeTuueckre 0CHOBBI pediieKTOPHBIX aHTeHH. 2.2. Kiaccubukarys 1 npumepbl
KOHCTPYKLIMI aHTeHH KOCMMYeCKHX ariapaToB ¢ KPyIMHOrabapuTHBIMU TPaHC(HOPMUPYEMBIMI
pecdnekropamu. 2.3. TpeGoBaHMUsI K TOUHOCTHBIM XapaKTePHCTUKAM TPAHC(OPMUPYEMBIX aHTEHH
6 11 KOCMMYeCKHX armaparos. 2.4. [IpoekTupoBaHie aHTeHH KOCMUYeCKHX arapaToB C 52 12 12 40 40
KpymnHOrabapuTHEIMU TpaHChopMHpyeMbIME peduiekTopami. 2.5. IIpoeKTHpoBaHKe CHIOBOTO KapKaca
KpynHorabapuTHOTo pedyIeKTopa CeT4aToro TUIa C UCIO/Ib30BaHHEM CITeLiaIn3UPOBaHHbIX
POrpaMMHO-BBIUHUC/IUTE/bHBIX KOMITIEKCOB U CATIP. 2.6. IIpoekTrpoBanue popmoobpasyioLieit
CTPYKTYpbI KpyIHOrabaputHoro pedyiekTopa CeTyaToro TMIa C UCIHO/b30BaHHEM ClieljiaTi3MPOBaHHBIX
TNPOrpaMMHO-BbIUNC/UTE/IbHBIX KoMIiekcoB 1 CATIP.
Paspaen 3. . PacueTsl aHTEeHH KOCMHYECKHX alllapaToB ¢ KPYNMHOrabapuTHHIMH
TpaHcopMupyeMbIMH pedurekropamu. 3.1. Criocobbl pacueta ¥ KOHCTPYKTHBHOE PELIIeHHe aHTeHH
KOCMHYEeCKHUX arraparToB C prl'lHOl"a6apI/lTHI>IMPl TpaHCq}OpMMpyeMLIMH peq)}'leKTOpBMI/I C
6 11 WCTI0/Ib30BaHUEM CIleLiaTi3UPOBaHHbIX 1POrPAMMHO-BBIUUC/IUTe/bHBIX KomiiekcoB 1 CAIIP. 3.2. 47 12 12 35 30
CraTnuecKuit aHanu3, aHamu3 COOCTBEHHBIX KojlebaHHi U YCTOMYMBOCTH, TEIVIOBOW aHa/Iu3, aHaINi3
TemIlepartypHbIX AquDpMaLU/lﬁ AHTEeHH KOCMHUYeCKHX arraparoB C prTIHOI‘ElGapl/ITHl:IMl/I
TpaHchopMupyeMbiMU pediektropamu. 3.3. OcoGeHHOCTH pacyeTa HampsHKeHHO-/|e()OPMUPOBAHHOTO
cocTosiHust (hopMoobpasyroliieil CTPyKTyphbl ceTyaToro pedyuiekropa.
Bcero 3a 11 cemecTp 144 34 34 110 100
Bcero no gucuumninHe 144 34 34 110 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Homep u
P Oo0neMm,
No HaMMeHOBaHUe
Tema MNPAKTHYECKOr'0 3dHATUA dayA.
n/n pa3jena
JacoB
JAUCITMITI/IMHBI
1. O6mue ceefenvs. 2. TpaHchopMUpyeMble KOHCTPYKIUU 1151
KOCMMUeCKOro NMpuMeHeHus. 3. Ctatnueckue ¥ KHUHEMaTUUe CKUe
Pazpen 1. cBoiicTBa TpaHC(OPMUPYeMbIX KOHCTPYKLMiL. 4. Vcrionb3yembie
prHHOFa6apI/ITHLIE MaTepHaJ/ibl B prHHOFa6apI/ITHLIX TpaHCCl)OpMprEMLIX KOHCTDYKIUAX
1 TpaHCd)OpMI/IPYEMLIe KOCMHUUECKHUX arlriapaToB. 5. HpOEKTI/IpOBaHI/Ie prnHOFaGapI/ITHHX 10
MeXaHn4yeckKue TpaHCCbOpMI/IPYEMbIX MeXaHHM4YeCKHUX CUCTeM C MCII0/Ib30BaHMeM
CHUCTEeMBI. CrielirajIn3upPOBaHHBIX IMTPOIrPAMMHO-BBIUHMC/INTE/IBHBIX KOMITIJIEKCOB U
CHUCTEM aBTOMAaTHU3UPOBAHHLIX MTpoekTrpoBanus (CAIIP). 6. Metosl
dHa/I1i3a TpﬂHC(bOpMprEMbIX KOHCTPYKLII/Iﬁ KOCMHYEeCKHX allllapaToB.
7. TeopeTrnueckue 0CHOBBI pedIeKTOPHBIX aHTeHH. 8.
K]IaCCI/I(bI/IKaL[I/IH " NIpUMepkbI KOHCTPYKI_H/If/'I dHTeHH KOCMHUYeCKHX
ariraparoB C prrIHOI‘a6apI/ITHbIMI/I TpaHCCl)OpMI/IpyEMbIMI/I
peq)]'IEKTOpaMI/I. 9. TpE'6OBaHI/IH K TOUHOCTHBIM XapaKTepHUCTUKaM
Pa3gen 2. AHTeHHBl |TpaHC(HOPMHPYEMbBIX aHTEHH KOCMHUYeCKHuX arrnaparos. 10.
KOCMHWUYEeCKHX HPOEKTHPOBBHI/IE dHTE€HH KOCMHWYECKHX allliapdToB C
y) darriapaToB C prnHOFa6apI/ITHbIMI/I TpElHCCbOpMprEMbIMI/I pe¢)HEKTOpaMH. 11. 12
prrIHOI'a6apI/ITHbIMI/I HPOEKTI/I];)OBaHI/Ie CHJIOBOI'O KapKaca prnHOFa6apI/ITHOFO pe(bneKTopa
TpaHC(bOpMI/IPYEMbIMI/I CeTYaTOro TUIlla C UCII0/Ib30BaHHWEM CIIeLiMa/IM3MPOBAHHBIX
pednekTopamu. NIPOrPaMMHO-BBIUMC/IUTE/IBHBIX KoMITieKcoB U CAIIP. 12.
ITpoekTrpoBaHKe GopMOOOPa3yIOLIei CTPYKTYPbI
prr[HOl"a6apI/ITH01"O ped)neKTopa CeTyaToro Tuilia C MUCI10/1b30BdaHHEM
CrielrajIn3upPpOBaHHBIX IMTPOIrPAMMHO-BBIUHUC/IMTE/IBHBIX KOMITJIEKCOB U
CAITP.
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3 |Pasgmen 3. . Pacuetsr |13. CriocoObl pacueTa U KOHCTPYKTHUBHOE pellleHHe aHTeHH 12
AQHTEHH KOCMUUECKHX [KOCMUUYECKHX arrapaToB C KPYMHOrabapuTHbIMU

arnraparoB C TpaHchopMUpyeMbIMU pPedIeKTOPaMH C UCIOIb30BaHHEM
KPYMHOTabapyUTHBIMU |CTTeL{MaIM3UPOBAaHHBIX ITPOTPAMMHO-BBIUNC/TUTETBHBIX KOMII/IEKCOB U
tpaHchopmupyembimu [CATIP. 14. CtaTruecKuii aHaau3, aHainu3 COOCTBEHHBIX Koyle0aHuH U
pednekTopamm. YCTOWUMBOCTH, TETJIOBOM aHAJIN3, aHA/IU3 TeMITepaTyPHbIX
nedopMariuii aHTeHH KOCMAYeCKUX amrapaToB C KPyIMHOrabapuTHBIMU
TpaHchopMupyeMbeIMH pediekTopamu. 15 . OcobeHHOCTH pacueTa
HarnpspKeHHO-ehOPMUPOBAHHOTO COCTOSIHUSA (hopMoobpa3yrorreit
CTPYKTYPBI CeTUaToro peduiekropa.

Bcero 3a 11 cemectp 34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne CopepikaHue O0BemMm,
. Homep 1 HauMeHOBaHMe pa3fe/ia JUCHHUIIMHBI yueBHOro 3aanKs | Uacos
IToaroroBka kK
1 |Pa3gen 1. KpynmHorabaputHbie TpaHCHOPMHUPYeMble MeXaHUYeCKUe ([IPaKTHYeCKUM 25
CUCTEMBI. 3aHATUAM.
2 Harmmcanue pedepara. 10
ITogroToBka kK
3 |Pa3gen 2. AHTeHHbI KOCMHYeCKHX armapaToB C MpaKTHYeCKUM 20
KPyMHOTabapuTHBEIMU TpaHCHOpMHUPYyeMbIMU pedieKTOpaMH. 3aHATUAM.
4 Hanucanue pecdepara. 20
ITogroroBka k
5 MpakTU4eCKUM 25

Pa3pen 3. . PacueTsl aHTeHH KOCMHYECKUX araparos C

3aHATHUSAM.
KPYMHOTabapyUTHBIMU TpaHC(HOPMHUPYeMbIMU pedieKTOpaMH.

6 ITogroroBka 10

npe3eHTauuu pedepara
Bcero 3a 11 cemecTp 110

4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJEJ/I1 CEMECTPA
1/2/3(4|5| 6 7 |8(9| 10 |11 12|13 |14| 15 16 17

1 AP | Ped AP Pe¢p | AP . 3au.

YcnoBHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
o Ped — pedepar;
o mud. 3au. — quddepeHIMPOBaHHbBIN 3aUeT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJbl B

ciefyroumx popmax:
e UAarHoCTUYecKas pabora;
e pedepart.

IIpome)xyTouHas arrecranus IIPOBOJUTCS B (hopMax:
e uddepeHMPOBAHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. PomaHos, H. A. Tectoenos. . OCHOBBI IIPOEKTHPOBaHKS MH(OPMALIOHHO-YTIPAB/ISIOLINX U
MeXaHUUeCKUX CUCTeM KocMuueckux ammaparoB. CIT6.: [Tpodeccuonan, 2015, 60 3k3.

2. A. JI. Xeiigen, A. H. JlorunoBckuii, V. B. BytopuHa. . IHykeHepHasi 3D-koMIibioTepHas rpaguka.
Mockgsa: FOpaiiT, 2019, 3. pec.

3. O. U. KpaxuH, B. A. JleButaH, A. I1. Ky3HeroB. . KOHCTpYKI[UM MOOU/IbHBIX AHTEHH ¥ aHTEHH
JleTaTe/IbHBIX annapaToB. IIpoekTrpoBaHue U pacyet. M.: MawvHocTpoenue, 2021, 31. pec.

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://e.lanbook.com — DBC JlaHb.
CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIN IOPTal TEXHUYECKOT0 peryaupoBanusi: HopMel, mpaBu/ia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.

5.5. TIporpamMmmMHOe obecrieueHue:
He Tpebyercsl.
5.6. H(dopmalMoHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. ITonHopa3sMepHsbiii BecoBout MakeT KA «I'moHacc-K»;
2. [TonHopa3mepHsbIii MakeT KA «3esi».

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
IIPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUE KPYITHOI'ABAPUTHBIX TPAHC®OPMUPYEMbBIX MEXAHUYECKNX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Juciumuinia  ITPOEKTUPOBAHUE WM KOHCTPYUPOBAHUE KPYIIHOTABAPUTHBIX
TPAHC®OPMHUPYEMBIX MEXAHUYECKUX CHUCTEM sapndgercs  JUCLMAIVIAHONM — 4YacTH,
¢opMupyemoii ydyacTHMKaMH o00pa3oBaTe/JIbHBIX OTHOLIEHHWH O/0ka 1, mporpamMMbl TOATOTOBKH IIO
HanpaBrieHuto 24.04.01 PakemHble KOMniaeKcbl U KOCMOHA8mMukda. [INCLUUTUIMHA peany3yeTcs: Ha ¢akynbTere A
PaketHo-KocMuyeckoii TexHuku BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadegpoit BA32 UnadopmaLoHHbIe
kocmuyeckre cucteMbl(MCC PerieTHeBa).

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TTCK-4/23-1 cmocobHOCTh KOOPAMHUPOBATh Pa3paboTKy KOCMHUUECKHX amiapaToB U CHUCTEM, MPOEKTHUPOBATH,
KOHCTPYHUPOBATh U COINPOBOX/ATh HA BCeX 3Talax >XU3HEeHHOIO LMK/Ia KOCMAYeCKUe arraparbl, KOCMUUYeCKUe
CUCTEeMBI U UX COCTaBHbIE YaCTH.

Copep>KaHue JUCLMIUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C C MpobsieMamu pa3paboTKH M CO37iaHuUs
KPYIHOTabapuTHBIX TPaHC(HOPMHUPYEMBIX KOHCTPYKLMH KOCMMYECKOrO0 TIpMMeHeHMs. PaccMarpuBaroTcs
COBpeMeHHbIe KpyrnHOrabapuTHble TpaHCQOPMHUpyeMble MeXaHWYeCKHWe CHCTeMbl, X CBOWMCTBA, MaTepHaJibl,
TIpUMeHsieMble [jIi UX HW3rOTOBJIeHHUs, METOJbl aHaau3a TpaHCHOPMHUPYeMbIX KOHCTPYKLMM KOCMHYeCKHUX
armaparoB. VI3y4aroTcs MeToAbl NMPOEKTHPOBAHHUS KpPYITHOrabapUTHBIX TPaHC(HOPMUPYEMbIX MeXaHHUeCKHUX
CUCTEM C HCMO/Ib30BaHMEM CIelMaIUu3UPOBAHHBIX TMPOrPaMMHO-BBIUMC/IUTE/BHBIX KOMIUIEKCOB U CHUCTEM
aBTOMaTH3UPOBaHHBIX TipoekTHpoBanust (CATIP) 1 0coOeHHOCTH pacueTa UX HarpsyKeHHO-/1e(hOPMHUPOBAHHOTO
COCTOSIHUSL.

[TporpaMMoU JUCIUIJIMHEI TIPeTyCMOTPEHBI CJIeIYIOIIe BUbI KOHTPOJIS:
Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

e MArHOCTHYECKas paboTa;
e pedepar.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
MpeyCMOTPEHBI MpakTUUeCKue 3aHsTus (34 u.), camocTosaTebHast paboTa crygenTa (110 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPOEKTUPOBAHUE 1 KOHCTPYUPOBAHUE KPYITHOI'ABAPUTHBIX TPAHC®OPMUPYEMbBIX MEXAHUYECKNX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 4.,
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

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazpen 1. KpynHorabaputHblie TpaHcopMupyeMbie MeXaHHYeCKHE CHCTeM

bI.

IMogroroBka k

O. . Kpaxun, b. A. JleuraHn, A. II. Ky3nenos. . KoncTpykuuu
MOOW/TBEHBIX aHTEHH W aHTEHH JIeTaTe/IbHBIX anmaparoB. [[poeKTHpoBaHue U

TNPaKTUYe CKUM pacuetr: M.: MammsocTpoenue, 2021 (2) 25
3aHSATUSM. A. JI. Xetidery, A. H. JlorunoBckuii, Y. B. Bytopuna. . UmkenepHasi 3D-
KoMmIbtoTepHast rpaduka: Mocksa: FOpaiit, 2019 (Tom 1)
H A. B. PomaHos, H. A. Tectoezos. . OCHOBBI IPOEKTUPOBAHUS
arcaHue
pecepara. VH(OPMAaLMOHHO-YTIPaBISIONINX U MeXaHUUeCKUX CUCTeM KOCMUYeCKUX 10
arraparos: CII6.: TTpodeccuonan, 2015 (1-6)
Wroro mno pasgeny 1 35

Paspen 2. AHTeHHbI KOCMHYECKHX aNapaToB ¢ KPYMHOrabapuTHBIMH TPaHC()OpPMHUPyeMbIMH

peduiekTopamu.

ITogroroBka kK

A. B. PomaHoB, H. A. TectoesjoB. . OCHOBBI MPOEKTUPOBaHUS
YH(GOPMALIMOHHO-YTIPaB/ISIOLMX ¥ MeXaHUUeCKUX CHCTeM KOCMHUeCKHAX

NpakTH4eCKuM armaparos: CII6.: ITpodeccuonan, 2015 (5, 6.) 20
3aHATUAM. A. JI. Xeiiden, A. H. JlorunoBckui, 1. B. Bytopuna. . ikeHepnasi 3D-
KoMmrbloTepHas rpaduka: Mocksa: FOpaiit, 2019 (Tom 1)
H O. 1. Kpaxumn, b. A. JleutaHn, A. I1. Ky3nenoB. . KoncTpykuuu
anucaHve
pedepara. MOOW/IBHBIX aHTEHH M aHTEeHH JieTaTe/IbHbIX anraparoB. [IpoekTipoBaHue 1 20
pacueT: M.: MammHoctpoenue, 2021 (3.)
Wroro no pasgeny 2 40

Paspen 3. . PacueThbl aHTeHH KOCMHYECKHUX allllapaToB C KPYNMHOraGapuTHHIMHU TPaHChopMUpPyeMbIMH

peduiekTOpamMm.

IMogroroBka K

O. . Kpaxumn, b. A. JleuraHn, A. I1. Ky3nenos. . KoHcTpyKLjuu
MOOW/IBHBIX aHTEHH M aHTEeHH JieTaTe/IbHbIX arraparoB. [IpoekTrpoBaHue 1

?E;:::;;FKHM pacuet: M.: MammHocTpoeHue, 2021 (2) 25
A. B. PomaHoB, H. A. TectoezoB. . OCHOBBI TPOEKTUPOBAHUS
ToroToBKa HMH($OPMALIMOHHO-YTIPaB/ISIOLMX ¥ MeXaHUUeCKUX CUCTeM KOCMHUeCKHAX
A anmaparos: CII6.: TTpodeccuonan, 2015 (7.4, 7.5.) 10
A. J1. Xeiiden, A. H. Jlorunosckui, 1. B. ByropuHa. . ikeHepnasi 3D-
pedepata KoMITbloTepHas rpaduka: Mocksa: FOpaiit, 2019 (Tom 1)
Wroro no pasgeny 3 35
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
NMPOEKTUPOBAHUE 1 KOHCTPYNPOBAHUME KPYITHOTABAPUTHBIX TPAHC®OPMUPYEMbBIX MEXAHNYECKUX CUCTEM

®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

* pedepar;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Pedepar
O6mnem pedeparta - He MeHee 15 cTp. O0si3aTeNIbHO UCITIOB30BaHHE He MeHee 3 0TeueCTBEHHBIX U He
MeHee 2 HTHOCTPAHHBIX UCTOYHWKOB, OyO/IMKOBAaHHBIX B TIOCTeAHE 5 jieT. BO3MOXXHO HCIIO/Tb30BaHKe
3/IeKTPOHHBIX 6a3 TaHHBIX.
IMporieaypa 3aiuThl pedepara: OTBEThI HA BOTIPOCHI MPENo/jaBaTe/Isl.
KpuTtepuu olieHUBaHUsI
* COOTBETCTBHE CO/IeP>KaHusI 3as1BIEHHON TeMe, OTCYTCTBHE B TEKCTe OTCTYIUIeHHH OT TeMbl 3 Gasa;
* COOTBETCTBHE 11e/ISIM U 3a/ja4aM JUCLUIUIUHBL 1 6a;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE M3/I0’KEHHE CMBICIA OCHOBHBIX HAyUHBIX UM, UX TEOPeTUYEeCKOe
obocHOBaHMe U 00bsicHeHne] 6as;
* IOTUYHOCTH U TOC/Ie/I0BaTeIbHOCTh B U3/IOKEHUH MaTepuana 1 6ar;
* CIOCOOHOCTB K paboTe C TMTepaTypHbIMU UCTOYHUKAMHU, VIHTepHEeT-pecypcaMHu, CIIPaBOYHON U
SHIUKJIOTIeINUECKOM JIUTepaTypo 3 Oasa;
* 00beM MCCIIeJOBAHHOM JTUTEPATYPhI U IPYTUX UCTOYHUKOB MH(MOpMaLuu 3 Gasa;
* BJlaJieHHe WHOCTPAaHHBIMU SI3bIKaMH, UCIIO/Ib30BaHWe MHOCTPAHHBIX UCTOYHUKOB 2 Gasa;
* crioco6HOCTh K aHaM3y U 000011ieHHI0 NHGOPMAIIMOHHOTO MaTepuara, CTerieHb MOJTHOTHI 0030pa COCTOSTHHUS
Borpoca 3 6anna;
* yMeHHe U3BJieKaTb HH(POPMALHIO, COOTBETCTBYIOLIYIO MOCTABIEHHOM LIe/H, U Tlepepacrpe/iesisiTh
vHpopMmanuio 3 bana.
st 3aumtel pedepara Heobxoarmo Habpats 10 6asios.
Tembl pedepatoB rpesicTaBieHbl B Y MK AUCITUITTAHBL:
1. TpaHchopMypyeMbie KOHCTPYKIIH i KOCMHYeCKOTO IIPUMEHEHUS: COTHEUHbIE
Oarapemn.
2. TpaHcdopmupyemble KOHCTPYKLMHU /17Isi KOCMHUUECKOTO TPUMEHEHUsI: aHTeHHBI.
3. Hcrionb3yemble MaTepyasibl B KPYITHOrabapUTHBIX TPaHC(HOPMHUPYEMBIX KOHCTPYKLIUSIX
KOCMHUYECKHX arrapaTos.
4. Bmusinve (akTOpOB KOCMHUECKOTO TIPOCTPAHCTBA Ha MaTepHaJibl, MCTIONb3yeMbIe B
KPYITHOTabapUTHBIX TPAaHC(HOPMHUPYEMBIX KOHCTPYKIIMSIX KOCMHUECKUX arllaparos.
5. MeTo/ibl aHa/M3a TPaHCHOPMUPYEMBIX KOHCTPYKI[UM KOCMHUUECKUX arllaparoB.
6. Knaccudukaiys ¥ mpuMepbl KOHCTPYKIIMH aHTeHH KOCMUYECKUX arlnapaToB C
KPYIHOTrabapuTHBIMU TPaHC(HOPMHUPYEMBIMH PedJIeKTOPaMH.
7. MeTopl pacuéTa HarpsKEHHO-/1e(pOpPMHUPYEMOT0 COCTOSTHUSI aHTEHH KOCMHUEeCKUX
anrapaToB C KPyMHOrabapuTHLIMU TPaHC(HOPMUPYEeMBbIMH pedieKTopaMu.

JAuddepennypoBanHbIii 3aueT
1. Io pe3ynbTaTam Tekyllieil ycrieBaeMOCTH:

* 20 6a/1/10B MO 3a1uTe pedepara — «3auTeHO — OTIMUHO;

* 15 6as10B 110 3amuTe pedpepara — «3aUTEHO — XOPOLION;

+ 10 6anoB Mo 3amuTe pedepara — «3auTeHO — YIOBIETBOPUTETHLHO.

2. ITo pe3ynbraTam cfauM ¥ pe3yabTaTaM TeKylel ycreBaeMOCTH:

[JoryckoM K cfade audQepeHIIMPOBaHHOrO 3aueTa sIB/seTCs BbINO/JIHEHNe BCeX KOHTPOJIbHBIX MepPOTIPUATHH,
MpeAyCMOTPeHHBIX paboueil MporpaMMon JUCLUTIIHEL.
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Orenka 3a auddepeHIIPOBaHHBIN 3aueT BLICTAB/SETCS TI0 Pe3y/ibTaTaM OTBETOB Ha 2 BOTpoOca. .
Kputepun oLieHUBaHUS:

«3au.-OTIMYHO» - TIOJTHBIN OTBET Ha 00a BOIPOCa ¥ BO3MO)KHBIE [IOTIOJTHHUTE/TEHbIE BOTIPOCH;
«3au.-XOpOLIO» - He3HAYUTe/TbHbIe 3aMeUaHusi Ha OTBeThI TI0 000MM BOTIPOCaM U HeTIOHbIe OTBETHI Ha
JIOTIO/THUTEJTbHBIE BOIIPOCHI;

«3au.-yI0B/IETBOPUTEHHO» - HETOJHbIE OTBETHI Ha 06a BOMPOCa, OTCYTCTBHE OTBETOB HA OT/e/bHbIE
JIOTIOJTHUTEJTEHBIE BOTIPOCHI;

«He 3aUTeHO» - HelpaBU/IbHbIE OTBETHI Ha 00a BOMpoca

Bormpocti k fuddepeHLiupoBaHHOMY 3aueTy npuBeZeHbl B Y MK JUCLIUTITUHEIL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe S <
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6 1 Pazpen 1. KpynHorabaputHbie 45 10 10 35 30 Pechepar
TpaHchopMHpyeMble MeXaHHYeCKHe CHCTeMBIL.
Pa3zgen 2. AHTeHHbI KOCMUYeCKHX anmnaparos
6 11 |c KkpynmHOraGapuTHBIMHU 52 12 12 40 40 Pecdepar
TpaHchopMHUpPyeMbIMH ped)IeKTOPaMH.
Pazfen 3. . PacueTbl aHTeHH KOCMHYeCKHX
6 11 |anmaparoB ¢ KpynmHOrabapuTHBIMH 47 12 12 35 30 Pecdepar
TpaHchopMHUpyeMbIMH ped)IeKTOPaMH.
Bcero 3a 11 cemectp 144 | 34 34 110 100
Bcero mo auciuninHe 144 | 34 34 110 100
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Kputepuu oneHuBaHus

IICK-4/23-1

Ne 1

Ne 2
Ne 3

Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

UeM 3ariosiHeHa cep/ieBHHA OOPHBIX BOJIOKOH, €CJTH TIPH X TIPOM3BO/CTBE
WCTI0/Ib3YyeTCst BOIb(ppamMoBast HUTh?

IMouemMy 06BeMHOe cofiep)KaHre BoiokoH B KM 00bIuHO He TipeBbiiaeT 70%?
Kakumy BosloKHaMy apMUPYHOTCSI KOMITO3UL[MOHHbIE MaTepyalbl C yIIepofHON
MaTpuLen?

Ha ckonbko rpynmn genstcst KM no Matepuany MaTpULbI?

Kako¥i f;uameTp xapakTepeH /Jisi 60pHbIX BOJIOKOH? Pa3MepHOCTb - MKM.
®dopmoBaHUe u3fenui u3 noauMepHsix KM: yKakuTe pasHOBUAHOCTU MHXKEKLIMU
TepMOpPeaKTUBHOMN CMOJIBI.

Ykakute criocoObl yMeHbIIeHHs IOPUCTOCTH KOMITO3UTHOTO M3/e/Ksi TIPU HAMOTKE.
UTO0 3aBUCUT OT OTKPBITOCTH TKaHU?

YT0 Takoe ApanupymoLias CioCOOHOCTb TKaHU?

Uro Takoe mnperper?

Bonpocbl 3akpbimozo muna:

KakoBo Ha3HaueHue apMUPYIOLIMX 3/IeMEHTOB B KOMIIO3ULIMOHHOM Marepuase?

a. 3aluTa MaTpHLbl OT MeXaHW4YeCKUX TIOBPEXXJeHNH
b. ObecrnieueHre BLICOKMX MEXaHUUECKUX CBOWCTB Marepuasia
c. ObGecrnieyeHre MOHOJTMTHOCTH Marepyasna

d. TToBbIlIIeHKE B/IATOCTOMKOCTH MaTeprasa
KakoBa posib TUCTIEPCHBIX YAaCTHI] B TUCTIEPCHO-HATIOTHEHHBIX KOMITO3UTaX?

a. ConpoTuB/ieHte TIaCTHUeCKOH AedopMaliiy MaTPULIbI, CBI3aHHOM C HaIMUreM
JIACJIOKALAN

b. [ToBbIlIeHre TPEIMHOCTOMKOCTHA MaTepyarna
c. [ToBpIlIeHNe MIACTUYHOCTH MaTepyana

d. IToBbIIIeHNEe BIAar0CTOMKOCTH MaTPHILI
K kakoii KacCupUKaIi KOMITO3ULIMOHHBIX MaTepHaoB OTHOCSITCS BOJIOKHUCTbIe KM?

a. Ilo matepuany MaTpuLibl
b. ITo dpopme (reomeTpur) HarOTHUTES
c. [1o npoucxoxxgeHuto

d. ITo Ha3HaueHUroO
Kakue 13 niepeunciieHHbIX JOCTOUHCTB OTHOCATCS K CTEK/ISTHHBIM BOJIOKHAM?

e Huskue 3HaueHHs TeMIlepaTypHbIX KOI(POHUIMEHTOB TMHEMHOTO pacCIIMpeHus
¢ BriCcOKMIT MOAY/b YIIPYTOCTH
¢ Huskag cTouMocCTb
o OTHOCHTebHAs TTPO3PAYHOCTh
Kakue HefjocTaTKu OTHOCSATCS K OOpHBIM BOJIOKHaM?
a. Hu3kwuii Mmogyss yripyroctu
b. Iloxast CKnaIbIBaeMOCTb

c. Huskas IMPOYHOCTB IMPU CKATKUH BAOJIb BOJIOKOH

d. Bricokast CcTOUMOCTD
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Ne 7

Ne 8

Ne 9

Ne 10

151 yero ucnosib3yeTcs arnrper?

a. [171s1 NOoBBILIeHNs IPOYHOCTH BOJIOKOH

b. [I71s1 IOBBILLIEHNS BIar0CTOMKOCTU CTEK/ISTHHBIX BOJIOKOH
¢. [l 3a1MThI BOJIOKOH OT CO/THEYHOT'O HU3/TyUYeHHUs]

d. lnst obecrieueHust XOpolllek afire3ud BOJIOKHa C MaTpHLIei
YKa)kuTe HeZIOCTaTKU apaMUHBIX BOJIOKOH

a. [Inoxo pemndupyroT yaap
b. OueHb HU3Kasi IPOUHOCTB NPU CXKATUH BZ0JIb BOJIOKOH
C. ¥YMeHbIleHUe TIPOYHOCTH TIPU AJTUTeIbHOM BO3/IeHICTBUHM COJTHEUHOTO U3/TyYeHHs

d. IT1oxast cK/1ajbIBaeMOCTh

HuTy 13 KaKuX BOJIOKOH 00/1a/1af0T XOPOLIei CrIOCOOHOCTBIO K TEKCTH/IBHOM
nepepaboTke?

a. bopHbix
b. CTek/IIHHbBIX
C. YTO/IbHBIX

d. ApamMuIHbIX
Ykakute /1Ba BUJa TKaHel C HauOobIIel [panupyomeii CriocOOHOCTEBIO.

a. Atnac
b. Poroxxka
c. ITonotHo

d. Catun
Kakuie yTBepsKZieHHsI OTHOCATCS K TEPMOITJIaCTHUHBIM ITOJTMMEPHBIM MaTpPUL[AM?

a. [Ipu HarpeBaHUY IPOUCXOJUT T/1aB/I€HNE CMOJIbI
b. ITpu oTBepsKAE€HUU CMOJIbI TIPOVMCXOAUT XUMHUUEeCKasi peakLiyst
c. Cmona crniocobHa K MHOTOKPaTHOMY IUIaB/IEHHIO U 3aTBePZEeBaHHUIO

d. Ilpu oTBepyAeHUM CMOJIBI 00pa3yeTcsi HePaCTBOPHMBIH, HEllJIaBKUMA MPOAYKT
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