MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAHOCTPYKTYPHOE MOJJNPUILINPOBAHUE KOHCTPYKIIMOHHbIX

MATEPUAJIOB
Hanpagsnenue/cnenuaibHOCTb 24.03.01 PakeTHbIe KOMILJIEKChbl i KOCMOHABTHKA
MOJrOTOBKH
Cnenuanu3anus/mpoduib/mporpaMma Komno3uTHbIe KOHCTPYKIIHH B PAKeTHO-KOCMHYEeCKO# TeXHHKe
MOATOTOBKH
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®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeXHHUKH
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IMPOU3BO/ICTBA PAKETHO-KOCMUYECKOM TEXHUKU
Kadeapa-pa3padorunk paboueit A2 TEXHOJIOI' KOHCTPYKIIMOHHBIX MATEPUAJIOB 1
MpOrpamMmsbI IMPOU3BO/ICTBA PAKETHO-KOCMUYECKOM TEXHUKU
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadap FOpbeBuy, K.T.H., [IOLEHT, 3aBeZyIOLUii Kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAHOCTPYKTYPHOE MOANPUIINPOBAHNE KOHCTPYKIIMOHHBIX MATEPUAJIOB

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 — CriocobeH pa3pabaTbiBaTh, 0CBaUBaTh U BHEAPSTH TEXHOJIOTHUECKHE TIPOLIeCChl U MaTepHasbl [ijis
MPOM3BOJCTBA KOMITO3UTHBIX KOHCTPYKLM, MOJE/JMpOBaTh TEXHOJIOTHWYecKue TMpoLecChl TPOU3BO/CTBA
PaKeTHO-KOCMHUYeCKOU TeXHUKH

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

IIK-4.1
3HAHUA:
METOAUWK U PalJMOHA/IBHBIX IIPUEMOB CO3JaHUA HaHOMOAI/ICl)I/IL]I/IPOBaHHbIX MaTepHra/ioB U UX

TIPUMEHEHUA B U3[eJTUAX paKETHO—KOCMHHECKOﬁ TeXHHUKH;;

YMeHuUs:
pa3pabarbiBaTh U OQOPM/ISTh TEXHUUECKYHO JOKYMEHTALIUIO Ha TEXHO/IOTHUECKHE OTIepaliin

HaHOMO,ELI/I(bI/ILII/IPOBaHI/Iﬂ KOMITO3WMIIMOHHBIX MaTepHaJ/IOB;;

HABbIKU:
MPUMeHATh HaHOMOAU(UIMPOBaHHbIE Marepyasbl B TPOM3BOACTBE M3JE/NHM pakeTHO-KOCMUYeCKOU

TeXHHUKH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa HAHOCTPYKTYPHOE MOJNOUIINPOBAHUE KOHCTPYKIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHON YacTH, (JOpMHUPYyeMOii yUacTHHKaMH 00pPa3oBaTe/ibHbIX
OTHOIIeHHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY 110 HarpassieHnto 24.03.01 PakemHbie koMnaeKcbl U
KOCMOHA8MUKA.

CogepxaHue OUCLIMIUIMHBI SB/ISETCS JIOTUYeCKWM IPOJO/DKEeHVeM AUCLIMILIVH: YCTPOHNCTBO "
OYHKIIMOHVPOBAHNE KOCMUWNYECKUX AIITIIAPATOB, MATEPUAJIOBEJAEHUE, ®U3UNKA,
NMHXEHEPHAAA U KOMIIBIOTEPHAA T'PA®UKA, KOMIIO3UIIMOHHBIE MATEPUAJIBI C
METAJIJIMYECKOMN MATPUIIEN, ITIPON3BO/ICTBEHHBIN KOHTPOJIb U IE®GEKTOCKOIIUA
KOHCTPYKIIMIA W¥3 KM, CBAPKA W POJCTBEHHBIE IIPOILIECCHI, BBICIIASA
MATEMATUKA, TEOPETUYECKASI MEXAHUWKA, HAYEPTATE/IbHASI TEOMETPUS],
TEXHOJ/IOTUSI ®YHKIIMOHAJIBHBIX ITOKPBITUI, COIPOTUB/IEHUE MATEPHAJIOB,
TEPMOINHAMUKA, TEXHO/IOTHYECKAS ITPAKTHUKA, O3HAKOMUTEJ/IBHAS ITPAKTUKA,
IVNIAHVNPOBAHUE 3KCIIEPUMEHTA, TEXHOJIOI'ISI KOHCTPYKIIMOHHBIX MATEPUAJIOB,
MATEPUAJIOBEJEHUE KOMIIO3UIINOHHBIX MATEPUAJIOB, COEJVUHEHUE
KOHCTPYKIIUI n3 KOMITO3UIIVNOHHbIX MATEPUAJIOB, BBEJJEHUE B
CIIEIIUAJIBHOCTB,  MEXAHUYECKASA MW @®U3UNKO-TEXHUYECKASI OBPABOTKA
KOMITIO3UIIMOHHBIX MATEPHAJIOB, KOHCTPYKIIMM PAKETHO-KOCMHWYECKOM1
TEXHUKN W3 KOMIIO3UIIMOHHBIX MATEPHUAJIOB, TEXHOJIOI'USI ITPOU3BOJCTBA
U3JIE/INI PAKETHO-KOCMHMUYECKOM TEXHUKHA 13 KOMITO3UIIMOHHBIX MATEPUAJIOB,
METPOJIOI'YS 1 OCHOBBI B3AUMO3AMEHAEMOCTH, CUCTEMBI TEXHO/IOTMYECKOUN
IMOAroTOBKU ITPOM3BOJCTBA, OCHOBBI KOHCTPYUPOBAHUA KOCMUWYECKHUX
AIIITAPATOB, TEXHOJIOI'Us1 MAHIINMHOCTPOEHW’S], YCTPOMCTBO n
OYHKIIMOHNPOBAHUE JIETATEJIBHBIX AIITTAPATOB, IMPOEKTNPOBAHUE
KOCMMYECKUX AIITIIAPATOB, XUMHUA IIO/IMMEPHBIX CBA3YIOIIINX, PAKETHASA
TEXHUKA, ABTOMATHM3AIIUA NMHXEHEPHO-TEXHUYECKHNX PACUETOB,
IMPOU3BO/CTBO U3JE/INN PAKETHO-KOCMHNYECKOM TEXHUKMU.

Hpe,E[BapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y O6yLIEIIOH_[€TOCH A0 HadaJ/la U3yyeHHs JUCLUITIMHBI:

¢ OIIK-1 — CniocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 001enHKeHepHbIe 3HaHUs1, METOZbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPETHUYeCKOT0 Y SKCIIePUMEHTAa/ILHOIO UCC/Ie/JOBaHNUS B
npod)eCCUOHAIBLHOM [1eSITeNTbHOCTH

e OIIK-2 — CniocobeH MOHUMaTh MPUHLIUITBI PA00THI COBPEMEHHBIX WH(OPMAIMOHHBIX TeXHOJIOTHUHI U
WCTIO/b30BaTh X JJIs pellleHrs 3aZiad NpodeCcCUOHaNbHON fesTeTbHOCTH

e OIIK-3 — CriocobeH yuacTBOBaTh B pa3pab0TKe TEXHHUUECKOM JOKYMEHTALUH, CBSI3aHHOU C
NpoQeCCHOHA/IBLHOM [1eSITeNIbHOCTBIO C MCII0/b30BaHUeM CTaH/|apToB, HOPM U IIpaBuil

¢ OIIK-5 — CriocobeH HCI0/1b30BaTh COBPEMEHHbIE TIOAXO0bI U METO/[bI PelleHHsT ITPOodheCCHOHANIBHBIX
3a71au B 00/71aCTH aBUALIMOHHOW M PaKeTHO-KOCMHUeCKOH TeXHHKH, BK/IIOUask yIpaB/ieHHe TIPOeKTaMH
CO3/1aHMS1 HOBBIX 00PA3Ii0B TEXHWKH U YTU/IN3aLMH yCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpoOBaTh, CUCTEMATU3UPOBaTh U 00001[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHMU U TIePCIIeKTUBAX Pa3BUTHS paKeTHO-KOCMUUECKOW TeXHUKU

e OIIK-7 — CrniocobeH pa3pabarbiBaTh aIrOPUTMbI K KOMIIbIOTEPHBIE ITPOrPaMMbl, TPUTOAHbIE /IS
MPaKTU4YeCKOro NPYMeHEeHHNs

e [IK-4.1 — CniocobeH pa3pabaTbiBaTh, 0CBaMBaTh ¥ BHEAPSTH TEXHOJIOTHYECKHe TIPOLeCChl U MaTepHasIbl
JI71s TIPOM3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMM, MO/IeTMPOBaTh TeXHOOTMUeCKHe MPOLIeCChI
TIPOM3BO/CTBA PAKETHO-KOCMUYECKON TEXHUKHU

¢ [TK-4.2 — CriocobeH pa3pabaTbiBaTh ¥ peasn30BbIBaTh KOHLIETILIUN TeXHOJIOTHYeCKON MOATOTOBKU U
COIIPOBOJKZI€HMsI TPOU3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMH PaKeTHO-KOCMHUUECKOHN TeXHUKU

¢ TIK-4.3 — CnocobeH pa3pabarbiBaTh, 0CBAMBATh ¥ BHEAPATh TEXHOJIOIMUECKHE IIPOLIeCChbl COOPKH U
WCIBITaHUM KOMITO3UTHBIX KOHCTPYKLIMM paKeTHO-KOCMUUECKON TeXHUKHU

e [1K-4.4 — CriocobeH obecrieurBaTh QyHKLIMOHUPOBaHHE TIPOM3BO/CTBA PAKeTHO-KOCMUYECKOW TEXHUKU
B COOTBETCTBUU C AeHUCTBYIOIIle KOHCTPYKTOPCKOM, TeXHOIOrMUeCKol 1 HOPMaTUBHOM [JOKyMeHTalel,
TeXHHUUeCKOe PYKOBO/ICTBO TIPOU3BOACTBOM PaKeTHO-KOCMUUeCKOW TeXHUKU

o TIK-4.5 — CniocobeH MPUMEeHSITh COBPEMEHHBIE HayUHbIE U O0IIeTeXHHUECKHE TIOAXO0AbI U 3HAaHUS B
06/1aCTH TPOEKTUPOBaHKS], KOHCTPYHUPOBaHUS 1 (PYHKIJMOHUPOBAHKS PAKETHO-KOCMUUECKOW TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/siTh CBOMM BPEMEHEM, BLICTPAUBATh U PEAM30BbIBATH TPAEKTOPHIO
CaMOpa3BUTHS HAa OCHOBe MPUHLIMIIOB 00pa30BaHMs B TeUeHUE BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu
3aHATUA

BCEI'O
CamocrosTe/bHas

pabora cTyaeHToB

IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

IIK-4.1

Paspen 1. Hanomatepua/ibl M CTPYKTYpPbI Ha UX OcHoBe. 1. TepmuHonorus u
KnaccudurKalLys HaHoMatepyasos 2. OCHOBHbIE THITbI CTPYKTYP HAHOMaTepHasoB.

16

N
(%3]

Paspen 2. Ilop e

Tepuansl. 1. [TopolikoBble MeTal/IMYeCKe U
KepamMuuecKre HaHoOMaTepHassl 1.1. AHa/mM3 pbIHKa IOPOLIKOBBIX HaHOMaTepuasos 1.2.
MeTozbI TIO/TyUeHHs! MeTa//TMYeCKUX U KeDaMHUeCKUX HaHOMOPOILKOB 2. [TopolukoBble
yriepofiHble HaHOMaTepuansl 2.1. Hy/beMepHble yriepojHble HAHOCTPYKTYPBI ((y/1epeHsl)
2.2. OpHOMepHbIe yIIepo/iHble HAHOCTPYKTYPEI 2.3. [IByMepHble yriepo/iHble CTPYKTYPbl
(rpacensr) 2.4. MeToAb! MOTyUeHHs! YITIePOAHBIX HAHOIOPOLLKOB.

35 20 10 10 15

25

Pazpaen 3. OGbeMHBI e

1e MaTepHanbl. 1. [Tonyyenue

AHQHIUD
HaHOMOAMGULIMPOBAaHHBIX MeTaJUIOB U CI1aBoB 2. HaHokommosutsl 2.1. Knaccuduxanus
HAHOKOMITO3UTOB 2.2. JliicrieprupoBaHyie HaHOUACTHL].

17 9 5

25

Paspen 4. TexHo/roruuecKHe MeTOAbI IOTy4eHHs HAHOKOMITO3HTOB. 1. MeToab!
TIOPOLLIKOBOH MeTa/Typruu /st JopMHUpOBAHUsT HAHOKOMITO3UTOB (TBepAoda3Hble MeTOAbI) 2.
)KI/IAKOCI)EBHI:IQ METO/BI I0Ty4eHHs] HaHOKOMITO3UTOB 2.1. Me'rannypmqecxue MeTOo/bI
ToJly4yeHus 2.2. TexHonornueckue MEeTO/pbI [10/Iy4eHHsi HAaHOKOMITI03MTOB Ha OCHOBe
paciyiaBoB, paCTBOPOB ¥ KOMITAyH/10B IOJIMMEPOB C BBeJeHHbIMU B HUX HAHOAUCIIePCHBIMUA
no6aekamu 1.3. ['azo¢asHble Criocobbl M0y4YeHHst HAHOKOMITO3UTOB 1.4. HaHOKOMITO3UThI €
MeTasiueckod Matpuieid 1.5. HaHOKOMITO3UTHI C No/IMMepHOH MaTpuLieid 1.6.
HaHoKOMNO3UThI ¢ Kepamuueckoi Marpuiieit 1.7. HaHOKOMITO3UTBI C YI7IePOJHOM MaTpULieit.

40 25 15 10 15

25

Bcero 3a 8 cemecTp

108 65 39 26 43

100

Bcero no

JIUCLIMIIHHE 108 65 39 26 43

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Homep n HanmeHOBaHue
pasjea JUCHUILIMHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1.
Hanomarepuaiiel 1
CTPYKTYPbI Ha X OCHOBe.

CaoiicTBa HaHOMaTepHuasioB 1. O61ye cBeeHus 0
HaHOpa3MepHBIX CTPYKTypax 2. MexaHWUecKre CBOMCTBA 3.
TepMogHaMHUUeCcKrie CBOMCTBA 4. DJleKTpUUeCcKHe CBOMCTBA 5.
MarHuTtHble CBOKCTBa

Paspen 2. ITopolkoBsle
HaHOMarepuasbl.

CtpykTypbl HaHOMarepuasoB 1. [TopucTeie HaHOMaTepuasbl 2.
AmopdHbie HaHOMarepuainbl 3. PyriepeHsbl, QyJIePUTHI,
HaHOTPYOKH

MeTtobl nosyueHUs HaHoMarepuasoB 1. [TopoiiikoBas
MeTaJl/Typrus nojydyeHus: HaHoMarepuasos 2. [Tonyyenve
amop(HbIX Marepuanos 3. MeTozbl C UCII0/Ib30BaHUEM
WHTEHCUBHOM T/1aCTUYeCKOU ZiepopMariuu

ToHKoTI/IEHOUHBIEe TEXHOIOTUH MOAN(UKALIN TTOBEPXHOCTH 1.
Mertos! hM3HMUeCKOT0 0CaXKeHUs U3 TTapoBoii ¢assl (PDV) 2.
MeTo bl XUMHUUECKOTO OCaXKeHUs 13 TTapoBoit (asel (CDV) 3.
MeTto/p1 TIOTyYeHus ByJIIEPEHOB U HAHOTPYDOOK

Pazgen 3. O6bemMHbBIe
HaHOMO/U(UIIUPOBAHHbIE
MarepHaJIbl.

ITyuku 3apspKeHHBIX YaCTHI] HU3KUX W CPeJHUX SHEPTHi B
HaHOTexHoJorusAX 1. OcobeHHOCTH MPOXMKAEHHUS YCKOPEHHBIX
3apsDKeHHBIX YaCTHL] B BelljecTBe 2. 30HA0Bble CUCTEMBI
(hopMUpOBaHHUs MYUYKOB 3apsKeHHbIX yacTul] 3. B3anmogeiicTBue
YCKOPEHHBIX 3apshKeHHBIX YaCTUL] C pe3UCTUBHBIMU MaTepraiaMu

Pazgen 4.
TexHonoruueckue
MeTO/bI TIOJTyUYeHUsT

HaHOKOMIIO3HUTOB.

Mertogp! ucciie[oBaHKSl HAaHOMaTepuanoB 1. MeTozbl
CTPYKTYPHOTO ¥ XUMHUUECKOTO aHa/ii3a HaHOOOBEKTOB 2.
MexaHUuecKye UCIIbITaHUs TBEP/bIX Tesl Ha HAaHOTBEPZAOCTh

®opMUPOBaHUE HAHOKPUCTA/ITMUECKUX TTOKPBITUH U TIJIEHOK 1.
Ponb 3Heprun B (hOpMUPOBAHMY HAHOCTPYKTYPHBIX TJIEHOK 2.
BiusiHre MoHHOM 60MOapAUpOBKY Ha (hOPMHUPOBAHKE TIOKPBITHH
3. ITponecc cmenvBanus 4. HAHOKOMINO3WUTHBIE OKPBITHS

CaoiicTBa HAHOKPUCTAJTNUeCKUX TTOKPBITUH 1.

6
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Hanokpucrannnueckye MOKPBITHS C BLICOKOUN TBEPAOCTHIO 2.
MexaHHuecKue CBOMCTBa HAHOKPUCTa/VIMYeCKUX MOKPBITHH 3.
BisHMe TemiepaTyphl Ha CBOKMCTBA HAHOKPHCTA/IIMUECKAX
MOKPBITUN

Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep ¥ HaMMeHOBaHHE Oo0nemMm,
Copiep>xaHue yueOHOro 3afaHus
n/m | pasjesa JMCIUILIMHbBI 4acoB
Pazgen 1. 1. TTogroroeka K Jiekiuu 2. [ToArotoBka K rpakTuueckoit pabore 3.
1 |Hanomarepuasnsl 1 BrITiosiHeHHe pacueToB, cxeM, I'paUKOB, pUCYHKOB, AUarpaMm 4. 5
CTPYKTYPBI Ha X 0CHOBe. |OdopMiieHre OTUeTa Mo MPAaKTHUeCKOr paboTe
1. TToaroroeka K Jiekiuu 2. [ToArotoBka K rmpakThueckoit pabore 3.
Paspen 2. TToporikosble
2 BrimonHeHue pacueToB, cxeM, rpadyKoB, PUCYHKOB, Aviarpamm 4. 15
HaHOMaTepUaJIbl. o
OdopmiieHre oTUeTa 1o MpaKTUUYecKoi pabore
Pasgen 3. O6bemMHbIe 1. TTogroroeka K Jjiekiuu 2. [ToArotoBka K rpakThueckoit pabore 3.
3 |HaHOMOAMGUIMPOBaHHBIe| BBITIOIHEHNE pacueToB, CxeM, rpavKoB, PUCYHKOB, Aviarpamm 4. 8
MaTepuaJbl. OdopmiieHre oTueTa 1o MpaKTUUYeCKol paborte
Pasnien 4. 1. TToaroToBKa K jiekijuu 2. TToAroToBKa K MpakTHueckoi pabore 3.
TexHonoruyeckue
4 BrimonHeHue pacueToB, cxeM, rpayKoB, PUCYHKOB, iarpaMm 4. 15
MeTO/bI TTOJTyUeHust o
OdopmiieHre oTUeTa 0 TPAaKTHUeCKOU paboTe
HaHOKOMITO3UTOB.
Bcero 3a 8 cemectp 43
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 6|7 8 9 10 11 12 13
8 Otu. o 13| |Otu. no 13| |AP| |Otu. mo I13|OTu. o I13|P|OTu. mo I13|Otu. ro I13|aud. 3au.

‘YciioBHbIe 0003HAUCHUA:

o JIP — apiarHOCTHUeCKasi paboTa;
¢ Otu. o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
o mud. 3au. — auddepeHIIMPOBaHHBIN 3aUeT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB TIPOBOZIUTCS B IUCKPETHBIE BpeMeHHbIe MHTEPBAJIbI B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
OTYeT IO TIPaKTUYEeCKOMY 3a/IaHUIO.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:

muddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Hanorexnosnoruu B MamnHoctpoeHuu. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.
2. B. U. Kynuxk, A. C. Hunos, E. E. CknagHoBa. . HaHoMmoguduipoBaHHble KOHCTPYKLIMOHHBIE
Matepuasbl. CI16.BT'TY "BOEHMEX" um. [. ®@. YctuHoga, 2020, 45 3K3.

5.2. [ononHuTe/bHAas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Bortpocst 060poHHO# TexHukH. Cepust 16;

2. Jecdopmaryist ¥ paspylleHre MaTeprasos;

3. N3Bectust Poccuiickoii akafieMyy pakeTHBIX M apTU/UIEPUHCKHX HayK;

4. JlakoKpacouyHble MaTepuasbl U UX IprMeHeHre (DJieKTpOHHas Bepcusi. Pacchiika Ha e-mail);
5. ITpoG/ieMbl MaIlIMHOCTPOEHHUS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3B5C JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbnas 6ubmoreka BI'TY « BOEHMEX» um. [1.®.
YCTUHORA;

3. https://urait.ru — O6pa3oBarenbHas rardopma «HOpaitt». I By30B U CCy30B..

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Microsoft Office;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. Adobe Reader;

. KOMITAC-3D V17;

. DjVuReader.

CONOOTUThA WN

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. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. O0Opas3Libl U3/e/THi U3 KOMITO3ULIMOHHBIX MaTepPUasioB;
. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Microsoft Office;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5;

. Adobe Reader;

. KOMITAC-3D V17;

. DjVuReader.

RO OO UTE WN =

_

6.3. IIpouee:

1. pabouee mMecTo TIperioJaBaresisi, OCHaIlleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C IOCTYTIOM B VIHTepHeT, ipefiHa3HaueHHbIe
I71s1 pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
HAHOCTPYKTYPHOE MOJN®UNTNPOBAHUE KOHCTPYKIIMOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  HAHOCTPYKTYPHOE MOANOUIIVIPOBAHUE KOHCTPYKIIMOHHBIX
MATEPUAJIOB spnsieTcss JUCLIMIVIMHOM YacTH, (OpPMHpPYyeMOHl Yy4YaCTHHKAMH 00pa30BaTe/IbHbIX
OTHOIIeHWH 0/ioka 1, mporpamMMbl TOArOTOBKM Mo HarpaeieHuto 24.03.01 PakemHble KOMN/AEKCbl U
KocmoHaemuka. [ucuuriviHa pearmm3yeTcss Ha (akymsrete A PakeTHo-KocmMuueckod TexHUKHM BI'TY
"BOEHMEX" um. [.®. Ycrunosa kadeapoit A2 TEXHOJIOT'MY KOHCTPYKIIMOHHBIX MATEPMAJIOB
1 TIPOM3BO/ICTBA PAKETHO-KOCMMYECKOM TEXHUKM.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[TK-4.1 CriocobeH pa3pabarbiBaTh, OCBaMBaTh M BHEJPSATH TEXHOJOTWYECKHe TPOLIeCCHI U MaTepuanbl JJist
TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIUM, MOZeNMpOoBaTh TeXHOJOrMUeCKWe TpoLiecCchl IPOM3BOACTBA
PaKeTHO-KOCMHUYeCKOM TeXHUKH.

Co;[epx(aHHe AUCHUITIMHBI OXBAaTbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C CO34dHHEM HEIHOMO,Z[H(DHHHPOBEIHHBIX
MaTepHraJioB U UX MMpUMEHEHWEM B TIPONU3BOACTBE I/IBAGHI/Iﬁ paKETHO—KOCMquCKOﬁ TeXHHUKU.

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

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHA (39 u.), TpakThueckwe 3aHATHS (26 4.), camocTosiTeslbHas paboTta
cryzaenrta (43 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
HAHOCTPYKTYPHOE MOJN®UINTNPOBAHUE KOHCTPYKIIMOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 65 4. ayJUTOPHBIX 3aHATUM, U 43 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.

puarpamm 4. OdopmiieHre oTueTa 1o
MIpPaKkTHUeCcKoi paboTe

HaumeHnoBaHune padoThI Pekomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. HanomaTepuasibl M CTPYKTYPEI Ha HX OCHOBe.
. HanorexHonorny B MallimHOCTPOEHUU:
CII6.BI'TY "BOEHMEX" um. [I. @.
1. Tlogroroeka K nekuuu 2. [Toaroroska K
npakTHUecKoi pabore 3. BrinosHeHue Yerurosa, 2015 (1,2)
P ) B. U. Kynuk, A. C. Hunos, E. E. CknagHoBa.
pacyeToB, cxeM, rpaKoB, PUCYHKOB, 5
. HanomoguduiposanHble
nuarpamMm 4. OdopmiieHe oTyeTa o - CII6
HIpAKTHYECKOH paboTe KOHCTPYKLMOHHbIe Matepuassl: CIT6.BI'TY
P "BOEHMEX" um. [I. ®@. YctuHoga, 2020
(1,2)
Wroro no pa3geny 1 5
Paspen 2. IloponikoBbie HAaHOMAaTepHaJIbI.
. HanorexHonorny B MallimHOCTPOEHUU:
1. IToaroroBka K jsekijuu 2. [ToaroToBka K CII6.BI'TY "BOEHMEX" um. /1. .
MpaKkTHUeCcKoil pabore 3. Beiro/iHeHue YctrHOBa, 2015 (3)
pacueToB, cxeM, rpa)vKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CkinagHoBa. 15

. HanomoauduimposaHHble
KOHCTPYKLMOHHbIe Marepuasnel: CI16. BT TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (3)

Wroro o pasgeny 2 15
Pazgen 3. O6beMHbIe HAHOMOAU(UIIMPOBAHHbIE MaTepHaJiblL.
. HaHoTexHo/10r1M1 B MalllMHOCTPOEHUU:
1. I[ToaroroBka K jsekifuu 2. [ToAroToBKa K CII6.BI'TY "BOEHMEX" um. /1. .
MpakTHUecKol paboTe 3. BeImoHeHNe YcruHosa, 2015 (4)
pacueToB, cxeM, rpa)vKoB, PUCYHKOB, B. U. Kynuk, A. C. Hunos, E. E. CkinagHosa. 8
puarpamm 4. OdopmiieHre oTueTa 1o . HanomoauduimpoBaHHble
MpaKTUUYeCKoU pabore KOHCTDPYKI[MOHHbBIe MaTepuanbl: CI16.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (4)
Wrtoro no pasgeny 3 8
Paszgen 4. TexHosnornyeckye MeTo/bl 10/Iy4eHUs] HQHOKOMIIO3UTOB.
B. U. Kynuk, A. C. Hunos, E. E. CknagHoBa.
1. IToaroToBka K yiekijuu 2. [ToaroroBka K . HanomogudurpoBatHbie
MpakTHUecKo paboTe 3. BeImoHeHYe KOHCTPYKI[MOHHbIe Matepuasnbl: CI16.BTTY
pacueToB, cxeM, TPahvKoB, PUCYHKOB, "BOEHMEX" nm. []. ®@. YctrHoBa, 2020 (5) 15
muarpamMm 4. OdopmiieHHe oTyeTa o . HanorexHonorny B MallimHOCTPOEHUH:
MIPaKTHUeCKoi paboTe CII6.BI'TY "BOEHMEX" um. [1. ®.
YctuHOoBa, 2015 (5)
Urtoro no paspeny 4 15
11 28623



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
HAHOCTPYKTYPHOE MOV®ULIUPOBAHUE KOHCTPYKIIMOHHBIX MATEPHAJIOB

®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
*  OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme 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.

OTueTr N0 NpaKTHYECKOMY 3a/JaHHI0

OrtyeT 110 NpaKkTHUeCKoi paboTe MpeZCTaB/IeTCs B [I€YaTHOM W/IM B 3/IEKTPOHHOM (T10 KOPIIOPaTHBHOM
nioute) hopmare, IpeyCMOTPEHHOM 111a0JIOHOM OTYeTa I10 TIPAaKTHUeCcKoi paboTe. 3aliyTa oTyeTa poXoAuT B
(bopme foK/Iazia CTy/IeHTa 10 BBITIOIHEHHOM paboTe ¥ OTBETOB Ha BOMPOCHI MpernoziaBaTesst. Borpocs! 1o
MPaKTUUeCKOMY 3a[aHuI0 BXoAT B cocTaB Y MK guciunmael. B ciydae eci otueT odopmiieH B
COOTBETCTBUH C TIPe/bsIB/IsIeMbIMU TPeOOBaHUSMM U CTY/I€HT OTBeUaeT Ha M0CTaB/IeHHbIe BOMPOCHI,
TiperofiaBaresib IPUHAMAET MPAKTHUYeCKyr paboTy.
OTuer He MOXKET OBITh TIPUHAT U TIOJ/IEXKUT JOPaboOTKe B CTydae:
* OTCYTCTBUSI HEOOXOIMMBIX Pa3Zienos,
* OTCYTCTBUSI HeOOXOAMMOTO rpayecKoro Marepurarnia,
* HEKOPPeKTHOM MH(OopMaLu

JuddepennupoBaHHbIil 3aueT

Homnyck auddepeHIMPOBaHHOMY 3aueTy MPH yCIOBUHM CAAuH BCEX MPaKTUUeCKUX paboT.
IMuddepeHITMPOBAHHbBIN 3aUeT MPOXOAUT B (hopMe OTBETOB Ha 3 BOTMPOCA MPU cOOeCeI0BaHUH C
niperioziaBaresieM. Borpockl Kk AuddepeHIiupoBaHHOMY 3a4eTy BXOZAAT B cocTaB Y MK JUCLIUTITUHEL.
Kpurepun oLieHMBaHUS:
- OLIEHKA «3a4TeHO-OT/IMYHO» BBICTAB/SIETCS 00yJaroleMycsi, eC/Ti OH MPaBUIBLHO OTBETU/T Ha TPU BOTIPOCaA.
- OL|eHKA «3a4TeHO-XOPOLI0» BBICTAB/IsIETCS 00yUaroIieMycs, eC/Id OH MPaBU/ILHOIO OTBETUIT Ha /iBa BOIIPOCa.
OwveTa ¥ paBUIbHO OTBETUIT XOTsI ObI Ha OZ[MH BOTIPOC T10 COZIeP>KaHMI0 Kypca.
- OL|eHKA «3a4TeHO-Y/|0BIeTBOPHUTE/IBHO» BLICTAB/ISIETCSI 00YUaIOIeMyCsl, eC/TA OH TIPAaBUTEHO OTBETHUIT TOJIHKO
Ha OJMH BOIIPOC.
- BO BCeX JIPYTUX C/lyyasix 00ydaroiieMycsi BEICTaB/SIeTCS OLJeHKa «He 3auTeHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B = X E
KOHTaKTHOM % g § g %
dopme = g 25 =l =]
=" - ="} <« =
o | E o Sg 52 & O
& g HaumeHoBaHue pa3/jie/ioB U E g = [ i = oNe]
E = JUAAKTHUECKHX e{HHHUI] g o = § E E : 5 § E B
) =~ £ | TE|258 X S T
Bl g 85 3% = Z
R B |£8 0% = <8
= ¥ &
= N =
= o
Pa3pen 1. Hanomarepuansl 1 Order no
4 8 & ) P 16 | 11 9 2 5 25  |[IpakTU4ecKoMmy
CTPYKTYPHbI Ha UX OCHOBe.
3a/]laHuUI0
Pa3pen 2. ITopomikoBbie Orer no
4 8 Ae 2. J10p 35 | 20 | 10 10 15 25  |[IpakTU4ecKoMmy
HaHoMaTepHasbl.
3a/laHuUI0
Pasgen 3. O0bemMHbIe Otuer 1o
4 8 |HamomogudunpOBaHHbIE 17 9 5 4 8 25  |[IpakTU4ecKoMmy
MarepHasibl. 3a/JlaHuI0
Pa3pen 4. Texnonoruueckue OTuet 1o
4 8 |metoanI mosyuenus 40 | 25 | 15 10 15 25  |[IpakTU4ecKoMmy
HAHOKOMIIO3UTOB. 3a/laHuUI0
Bcero 3a 8 cemectp 108 | 65 | 39 26 43 100
Bcero no guciuinHe 108 | 65 | 39 26 43 100
13 28623




OneHounble matepuaJsl o guciunaindie HAHOCTPYKTYPHOE MOJJNOUTNTVNPOBAHUE

KOHCTPYKIIMOHHBIX MATEPUAJIOB

IIK-4.1 - Cnocoben pa3pa6ambleamb, oceaueambp u euebpﬂmb mexHo/102uyecKue npoyeccol U Mmamepua.ibl
o1 npou3eoacmea KOMNO3UMmMHbIX KOHcmpyKuuﬁ, MO()C/IUPOG(I"H) mexHos/102uuecKue npoyeccol
npou3306cmea paKCMHO-KOCMUHeCKOﬁ mexXHUKu

Ne 1

Ne 2

Ne 3

No 4

Ne 5

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOH_]I/Ie Bb160p
OTBETOB

Bribepute 1Ba 0CHOBHBIX CIOCOOA TOPSUEro MPeCCOBAHMUS PeAKTOIN/IACTOB
A. KomrnipeccroHHOe

b. JTutbeBoe

I'. BakyymHoe

. NHxeKLMoHHOe

HquHTaﬁTe TEKCT U YCTAHOBUTE IOC/I€A0BaATE/IbHOCTD
HOCJ’IEAOBaTeJ'I])HOCTb H3roTOBJ/IEHHA KOMIIO3UTHOI'O M3€/I1s:

1. [Ipurorosnenue CBSA3yIOLLIErO.

2. Yknazxa apMupylolLero Mmarepuasa B ¢hopmy.

3. IIporyTka apMUpYIOIIUX MaTepyaloB CBS3YIOLUM.
4. dopmMoBaHUe U3ZENHs.

5. OTBep)kzieHue CBA3YIOLLero.

6. Vi3BnedeHve usze/us U3 TeXHOIOTMUECKOU OCHACTKH.

[IpouuTaiiTe TEKCT M YCTAHOBUTE TIOC/IE/I0BATEbHOCTD

IMocenoBaTeIbHOCTh U3TOTOB/IEHHS 1€ CUaHO-TTOJTMMEPHOM OTPaBKH /I/isi HAMOTKY KPYTHOrabapHuTHOTO
KOMITO3UTHOr0 OaJiyioHa:

1. cymika, mpocerBaHue TIeCKa;

2. IPUTOTOBJIEHHE T1eCYaHO-TIOJIMMEPHOI CMeCH;
3. dhopMoBaHHe 371eMeHTOB OIPaBKY;

4. TepM0o0OpabOTKa 3/1EMEHTOB OTPABKY;

5. cOopka OrpaBKH U3 3JIEMEHTOB

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLIKTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kaxk Ha3bIBaeTCst MOJIEKY/ISIPHOE COe/IMHEHNE, TIPe/ICTaB/IstoIIee cOO0M BBIMTYK/IbIe 3aMKHYThIe
MHOTOTDaHHUKH, COCTaBJIeHHbIE M3 TPEXKOODJUHUPOBAHHBIX aTOMOB yT/ieposa?

1. dynnepen
2. Hanotpy6Oka
3. Jucnokanys

4. Huto

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Kak Ha3sbIBaeTCst MPOTSHKEHHAs LIWIMHpUYeCKasi CTPYKTYPa, AUaMeTPOM OT OJHOTO JI0 HeCKOTBbKUX
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Ne 6

Ne 7

Ne 8

Ne 9

[eCSITKOB HAHOMETPOB U [JIMHOM [J0 HECKOJIbKUX CAaHTHMETPOB, COCTOSAIIast U3 OJHOMN UM HeCKObKUX
CBEPHYTBIX B TPYOKY rpad)eHOBBIX TJIOCKOCTEH?

1. ®ynnepen
2. HanotpyOKka
3. ducmokanus

4. Huto

HquHTaﬁTe TeKCT, BbIﬁepI/ITe HpaBHJILHLIﬁ OTBET U 3allUIINTEe apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BbI60p
OTBeTa

IInist mostyyeHus 6a/lJIOHOB THTIA «II1ap» MPUMEHSIFOTCS?
A. CriupanbHasi HAMOTKa

B. IlpomoneHO-MONIEepeyHass HAMOTKHU

B. Kococ/ioitHas mpo/jo/ibHO-TIOTIepeYHast HAaMOTKa

I'. I1naHeTrapHast HAaMOTKa

. 3oHHas HaMOTKa

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

Kakue cylecTBYHOT CXeMbl HAMOTKU?
A. mpofjonbHO-TIONEpeyHas

b. crivpasnbHas

B. Bo3BpaTHO-TIOCTYyNIaTe/IbHAS

I'. KococytoliHas IPOZ0IBHO-TIONepeYHas

. mynTpy3uoHHas

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

K meTtony popmoBaHus 3/1aCTUUHOMN T/IEHKOW OTHOCST
A. aBTOK/TaBHOE (hOpPMOBaHHE

B. eHTpobexxHoe GpopmMoBaHue

B. nynTpysuto

I". BaKyymHOe (popmoBaHue

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHBIN OTBET
HanomoauduipoBaHye KOMIIO3ULIMOHHOIO Marepuana — 3T0?

Ne 10 IpouunTaiiTe TEKCT U 3alMIINTe Pa3BepPHYTHI 000CHOBAHHBIA OTBET

HaHo00BeKT - 310?

Ne 11 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

[Tepen Bamu HamoTHUTE/TH KOMITO3UI[MOHHOTO MaTepyasia. YCTaHOBUTe, KaKOU B/ HATlOTHUTe A Bam
naH. K ka0l To3UIUK, JAaHHOMW B JIEBOM CTOJIOLIE, TTOA0EPUTE COOTBETCTBYOIYIO TIO3UIIHIO
13 MPaBoro CTOJOIA.

Hanonuutenb By HanonHuTe 1
1. Pyb6nenHoe A. HenpepbIBHBIN HAIOTHUTE/Th
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CTEeKJ/IOBOJIOKHO

2. CTekJIIHHEBIE

b. JIMCKpeTHBIN HalO/HUTE/b
BOJIOKHA

3. YrnepogHsle
BOJIOKHA

4. CTeK/IsiHHbIEe
ctepsl
5. Caxka

Ne 12 TIpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE
[Tepen Bamu cBsizyrolye KOMIIO3ULMOHHOIO MaTepyasa. YCTaHOBUTe, KaKOW BUJ CBA3yIOLero Bam
naH. K KaK/0¥ 11o3u1yy, JaHHOU B JIEBOM CTOJIOLe, TI0Zj0epyrTe COOTBETCTBYIOIIYIO TIO3ULIUIO
13 TIpaBoro crosidua.

Cessyroliee Bup cesasyroiero

1. OnokcugHOE A. TepMmopeakTUBHOE
2. [TonmuumuHoe b. TepmoruiactuuHoe
3.

Kpemnuniioprannueckoe

4. ITomuctrpon
5. [Nonunponunexn

16



