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

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITEPCIIEKTUBHBIE TEXHOJIOI'I

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHMYeCKHX KOMIIIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma MogenmupoBanue ¥ HH()OPMAaI[IOHHbIE TEXHO/IOTHH NPOeKTHPOBAHUS
NMOATOTOBKH PaKeTHO-KOCMHYeCKHX CHCTeM
YpoBeHb BbICIIIEr0 00pa3oBaHUs Cnenpanurer
®opma obyueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Breinyckaromjas Kadegpa Al PAKETOCTPOEHMUE
Kadeapa-pa3paborunk pabdoueii A8 IBUTATE/IN 1 SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATIITAPATOB
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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 A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
[MobenstHckuit AHTOH BUKTOpOBUY, CTApLLIMiA TIperiofiaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A1 PAKETOCTPOEHUE

3aBepytomuii kKadenpoii Bopogaskud B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INEPCIIEKTUBHBIE TEXHOJIOT'U

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:

COBpPEMEHHBIX IIPOrpaMMHBIX KOMITJIEKCOB

I[ICK-14 — criocobHOCTh pa3pabaThiBaTh TEXHOJOTHMUECKWE TIPOLIECCHI U3TOTOBJEHUS W COODKU OTCEKOB
KOHCTDYKI[MM KOpIyca pakeT C TpUMeHeHHeM HOBBIX MaTepuajioB M CpeACTB aBTOMaTU3al[uu
TEXHOJIOTHUECKUX TPOLIECCOB B COOTBETCTBUE C eJUHOW CUCTEMOW KOHCTPYKTOPCKOM JOKyMeHTaluy Ha Oase

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-14

3HAHUS:

- OCHOBHbIE BU/IbI MOJI€/IEH ZIAHHBIX;

- criocobObl COBMECTHOTO UCITO/Tb30BaHMSI JAHHBIX

- MeToAbl W O0COOEHHOCTH pa3pabOTKM  OpraHU3allMOHHO-TEXHUYECKOW JIOKYMEeHTal[|u
PEMOHTHOBOCCTAaHOBHUTE/IbHBIE U PETJIaMeHTHBIE PaOOThI

- TipeZicTaB/ieHre 06 OCHOBHBIX MpobeMax 3(hHeKTUBHOTO MCIO/Ib30BAHMS JAHHBIX;;

YMeHuUsi:

- UCIO/Ih30BaTh OCHOBHBIE MOHATHUS 0a3 JJAHHBIX U CTPYKTYP JaHHBIX;

- MMPOX3BO/IUTh aHAIN3 0COOEHHOCTEeH MH(MOPMALMOHHOM CTPYKTYPbI ITPeIMETHOM 00/1aCTH

- YMEeTh IPUMEHSTh CUCTEMbI aBTOMATH3aIMH TEXHOJIOTUYECKUX TIPOLIECCOB;;

HaBbIKU:

- B/IaJieTh HaBbIKaMU 1o/ibopa 000py/I0BaHUs U TEXHOIOTMUECKOM OCHACTKY;.

Ha



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa ITEPCITEKTUBHBIE TEXHOJIOI' MU sBnisieTcst AUCLIUIUIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogeprkaHue JUCLUIVIVHBI ABJIeTCS JIOTUYeCKUM npogopkeHreM auctumuivie: IKOJIOT'AS.

CopepXaHie IUCLUTIIMHBI SIBJISIETCSI OCHOBOMW ISt OCBOEHMS JAUCLIUIIIMH! HO,HFPTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHOUM KBAIM®UKAIIMOHHOU PABOTHI,
MOJE/INPOBAHUE PAKETHBIX CUCTEM.

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

¢ OIIK-4 — CriocobeH oCy1iecTBASTh IPOQe CCUOHA/ILHYIO JeSITeTbHOCTh C YUeTOM SKOHOMUYECKUX,
9KOJIOTUUECKHX, COLIMAJIBHBIX U IPYTMX OrPaHUUEHHUM Ha BCEX 3Tarax >KU3HEHHOTO [UK/Ia TEXHUYECKUX
00bEKTOB aBUAI[UOHHOW M PAKETHO-KOCMMUECKON TEXHUKH

¢ YK-8 — CriocobeH co3/jaBaTh U MO/ep>KUBaTh B ITOBCEJHEBHOM KU3HHU U B ITPOGheCCUOHATbHOM
JIesITeNIbHOCTH 6e30TIacHbIe YC/IOBUS YKU3HE/[eITeTbHOCTH [IJI COXPAaHEeHHs IIPUPOHON CPeJbl,
obecrieueHus: yCTOMUMBOTO Pa3BUTHsI OOINIECTBA, B TOM UKMC/Ie TIPH YTPO3€ U BO3HUKHOBEHUU
ype3BbIUalHbIX CUTYal[1ii U BOEHHBIX KOH(INKTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Beegienue. TpeGoBaHus K NpefbsAB/sieMble K CO3AaHHIO HOBBIX TEXHHYECKHX
4 7 CHCTeM Ha COBPeMEHHOM 3Tare Pa3sBHTHSA TeXHHKH. [T0CTaHOBKA 3a/]aun CO3/jaHUst 10 ) 2 0 8 10
KOHCTPYKTHBHBIX 3/1eMeHTOB. OCO6@HHOCTH, CBSI3aHHbIe C UX (QyHKLIMOHMPOBAHUEM 1 CXeMOH
Harpy>KeHusl.
Pazpen 2. Oc 'TH TPOL{ECCOB Pa3paGoTKH M C KOHCTPYKTHBHBIX
3/IEMeHTOB U3 KOMIIO3UIIHOHHBIX MaTepHa/ioB. B/ysHre TexHIUeCKUX TpebOBaHMi,
4 7 TNpe/bsAB/IEMbIX K TEXHUYECKMM CHCTeMaM K W3MeHeHHI0 KOHCTPYKTOPCKO-TeXHOIOTUYeCKUX 13 5 2 3 8 20
TpoLieccoB co3janus u3zienuid. HoBast napagurma pa3spaboTku KOHCTPYKLMIH U MX /1eMEeHTOB
Ha OCHOBe CHCTeM C yIpaB/isieMbIMU 1 M3MeHseMbIMU B MPOLiecce 3KCIUTyaTaljin
TeXHUYeCKHMHU CBOMCTBaMH.
Pa3aen 3. OCHOBHBIe NOHATHSA 0 BUAAaX KOMIIO3UIIMOHHBIX MaTepHaioB. OCHOBHbIe
CBe/leHHs1 O COBPeMeHHBIX KOMIO3ULIMOHHBIX MaTepHasax U KOHCTPYKLIMSX Ha MX OCHOBe.
4 7 Ornpezenenyie U Knaccudukalis KOMIO3UTOB. BOJIOKHUCTbIe KOMIO3ULIMOHHBIE MaTepUarsl. 21 5 2 3 16 25
OcobeHHOCTH MOBe/IeHHs1 KOHCTPYKLUH U3 KOMITO3ULIMOHHBIX MaTepUasIOB TP Pa3TIMUHBIX
YC/IOBUSIX SKCIITyaTaliu.
Pa3pen 4. DneMeHTBI CTPYKTYPHOH MeXaHMKH KOHCTPYKI{UHi, BbINO/IHeHHbIX 3 KM.
‘YpaBHeHHsl TEOPHUH YTIPYTOCTH aHU30TPOITHOM CPe/ibl B OPTOrOHA/IBHBIX U KPUBOTMHEHHBIX
4 7 Koop/inHaTax. ITocTpoeHHe MaTpHL] KeCTKOCTHU U N0/JaT/IMBOCTH aHU30TPOIHOTO yIPYroro 29 7 4 3 2 20
Tesa. PU3NYECKHIT CMBIC/ COCTABISIOLIMX TeH30pa YIPYTHX MOCTOSIHHBIX OPTOTPOITHOTO Tea.
TemneparypHble 1 r/ipoTepMUYecKre Bo3zlecTBHsA. C/I0M KOMITO3ULIOHHBIX MaTepyasoB,
aHam3 cnoxHbIx KM. TexHo/ornyeckye npoLecchl MX M3roToB/IeH st KOHCTPYKLMi 13 KM.
Pa3pen 5. A3 iMTHBHBIE TEXHOIOTUH CO3JAHUSA KOHCTPYKIMH. A/IIUTHBHBIE TeXHOJIOTHH,
OCHOBaHHbIe Ha Jla3epHOM criekaHuu. TTocioliHoe nomyyuenye uszenuit Merozom FDM.
4 7 Oco6eHHOCTH PeoJIoruy pacrijiaBa MoJIMMepa, BO3HUKAIOL|e MPU UCIoIb30BaHH FDM 35 15 7 8 20 25
TexHO/oruu Bisine ocobeHHocTedt TexHonoriu FDM Ha pe3ynbTupytoniye Ghru3rko-
MexaHHYeCKHe XapaKTepPUCTUKU U3/ienus.
Bcero 3a 7 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
-
3.2. AyAMTOpPHBIN NPAKTUKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHHe
Tema npakTHUecKoro 3aHATUSA ayp.
n/n Pa3aesia JUCIUII/INHbI
qacoB

Paszen 2. OcobeHHOCTH
MPOLIeCCOB Pa3pabOTKH U
CO3JaHUST KOHCTPYKTHUBHBIX
3/IEMEHTOB U3
KOMITO3UIIMOHHBIX
MaTepuasoB.

OcHoBHBIe 3Tarbl npoljecca pa3paboTKy U Co3/jaHust
KOHCTPYKTUBHBIX 371eMeHTOB ['TY asis JIA u3z KM.

Pazgen 3. OcHOBHBIE
TIOHATHS O BU7AX
KOMIIO3HUIIMOHHBIX
MaTeprasoB.

Buibl KOMIO3ULMOHHBIX MaTepyasoB U UX OCHOBHbIE
XapaKTepUCTUKN3

Pazgen 4. DneMeHTbI
CTPYKTYPHON MeXaHUKHU
KOHCTPYKLUH,
BBIMOJIHEHHBIX U3 KM.

DneMeHThl CTPYKTYPHOU MeXaHUKH KOHCTPYKIIUH,
BbINOJIHeHHbIX U3 KM. Marpwuiia >keCTKOCTH U TIOIaT/IMBOCTH
aHW30TPOITHOTO YTIIPYTOro Tesa. PacueT TemriepaTypHBIX U
TUIpPOTEPMUUECKHX BO3ZeCTBUIA.

Paspen 5. ApgutriBHBIE
TEeXHOJIOTUM CO3Z,aHUs
KOHCTPYKLMH.

OcHOBHbBIE BUABI a[IIUTUBHBIX TeXHOIOTHH. TeXHomoruueckre
0COOEHHOCTH peau3aliuy a/INTUBHBIX TeXHOTOTHH,
OCHOBAHHBIX Ha MeTO/e MOCJ0MHOro HapallliBaHusl. BiusiHue
TEXHOJIOTHUeCKUX 0cobeHHOCTel riporiecca FDM Ha dhu3mko-
MexXaHUUeCKUe XapaKTePUCTUKHU U3ZesTusl.

Bcero 3a 7 cemectp

17

3.3. CamocrosnTenbHas padora crygenta (CPC)

’ Ne ‘ Homep 1 HaiMeHOBaHHe pa3jesa ‘

Copep)xaHue yueOHOro 3afaHust

6
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n/n JUCLUILIUHBI 4acoB
Pasgen 1. Beegenue. TpeboBaHus K
rpeJbsIB/siEMble K CO3ZLaHUI0 HOBBIX . o
N3yueHue 0CHOBHOM U AOTOJHUTE/ILHOM JIUTEPATYPhI
1  |rexHMYeCKUX CHCTeM Ha 8
0 TeMe paszesa
COBPEMEHHOM 3Tarie pa3BUTUSI
TeXHUKHU.
Paszen 2. OcobeHHOCTH MPOIIECCOB
9 pa3paboTKH U CO3/IaHUs N3yyeHue 0CHOBHOM U AOMOJHUTE/BHOM JIUTEPATYPhI 8
KOHCTPYKTUBHBIX 3/IEMEHTOB K3 10 TeMe paszesna
KOMITO3ULIMOHHBIX MaTepUasioB.
N3yyeHue 0CHOBHOM U AOMOJHUTE/BHOM JIUTEPATYPhI
Pazgen 3. OcHOBHbBIE TIOHSTUS O Y A patyp
1o TeMe pa3fesia. [IoAroToBKa K mpakThue CKUM
3  [BBUAAX KOMIO3UIIMOHHBIX 16
MATEDHATOR paboram, nmpopaboTKa TeOPeTHUECKOrO MaTepuara.
p ) OdopmiieHre 0TUETOB 10 MPAKTHUECKUM paboTam.
. |/I3yyeHre 0OCHOBHOM U [JONIOJTHUTELHOMN IUTEpaTyphbl
Paspen 4. DnemeHTBI CTPYKTypPHOU
o 10 TeMe pa3fesia. [1oAroToBKa K mpakThye CKUM
4  |MexaHWKH KOHCTPYKLMH, 22
paboram, npopaboTKa TeOPeTHUECKOro MaTepuara.
BBINO/IHEHHBIX U3 KM.
OdopmiieHre OTYETOB MO MPAKTHUECKUM PabOTaM.
N3yueHnie 0CHOBHOM U OTIOJHUTE/ILHOM JIUTEPATYPhI
5 Pazpen 5. ARIUTHBHBIE TEXHOJIOTUM [TI0 TeMe paspesia. [1oAroToBKa K mpakTHYeCKUM 20
CO037aHusi KOHCTPYKLIUH. paboTam, MpopaboTKa TeOpeTUYeCcKoro MaTepuara.
OdopmsieHre OTYETOB MO MPAKTHUECKUM PabOTaM.
Bcero 3a 7 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
123 4 5 6|7 8 910|11 12 13(14(15|16 17
7 Otu. o I13| |OP| |Otu. mo I13| |AP| |Otu. o I13 OP| Oru. no I13, aud. 3au.

YcioBHbIe 0003HAUCHUSA:

e [IP — aparHoCTHUeCKasi paboTa;
e Oru. no 13 — oTyeT No NpakTUUECKOMY 3a/JaHHIO;
e 1ud. 3au. — AuddepeHIMPOBAHHbII 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBA/IbI B
cnenyrommx ¢popmax:

e JIMarHocTuyeckas pabora;

* OTUYeT 0 MPAKTUUECKOMY 3a/JaHHIO.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHIMPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. 1. TopyHOB. . AgauTrBHBIe TexHOI0ruM U Marepuael. KasansBI'TY "BOEHMEX" um. [I. ®.
YcrtunoBa, 2019, 1. pec.

2. A. JI. TanunoBckui, E. C. Tony6er, H. C. KobepHuK. . AZIUTUBHBIE TEXHOJIOTHH B TTPOU3BO/[CTBE
W3eii a3poKoCMuUecKoi TexHuKA. Mockga: FOpaiit, 2022, 351. pec.

3. B. U. Kynuk, A. C. HuoB. . AJaUTUBHbBIE TEXHOJIOTHY B TIPOM3BOACTBE M3/[e/TM aBUALIMOHHON 1
pakeTHO-KocMuueckoi Texuuku. CI16. BT TY "BOEHMEX" um. 1. ®@. YctuHOBa, 2018, 46 3K3.

4. B. U. Kynuk, E. B. Memkos, A. C. Hunos. . MexaHuueckasi 1 GU3MKO-TeXHUUeCKast 00paboTka
KOMIIO3UIIMOHHBIX MaTtepuanos. CI16.BI'TY "BOEHMEX" um. [T. ®. YctuHosa, 2004, 224 3K3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

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

2. http://www.tnt-ebook.rut/ — TNT-EBOOK - DnekTpoHHO-0MO/IMOTeYHasi CUCTeMa;

3. https://ibooks.ru/ — 3BC AHGyKc.py - 3T0 600N BEIOOP aKTya/lbHOM UTepaTyphl /s Ballei
O1O/INOTEK B 37IEKTPOHHOM BUJIE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynHnamenTanbHaa 6ubmoreka BT TY «k BOEHMEX» um. /1.®. YCTHHORA;

5. https://urait.ru/ — I'naBHast — O6pa3oBaresibHast wiardopma FOpaiit. st By30B 1 CCy30B..

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texskcnept — HbOpMaLMOHHBIN TIOPTa/ TEXHUYECKOTO peryaupoBaHust: HopMel, mpaBuia, cTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «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. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
HNEPCIIEKTUBHBIE TEXHOJ/IOI'I

AnHoTanusa paboueii nporpaMMsl

Ouctiuminaa ITEPCIIEKTUBHBIE TEXHOJIOTMU  saBnsieTcss  AUCLIMILUIMHOM — 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
IICK-14 crnocobHOCTh pa3pabarhiBaTh TEXHOJOTHUECKHE TPOIECChl HM3TOTOB/MIEHWS U COOPKM OTCEKOB
KOHCTPYKL[MU KOPIlyCa pakeT C IIPUMeHeHHeM HOBBIX MaTepuasioB U CPeZCTB aBTOMAaTH3aliy TeXHOJIOTUYeCKUX
MPOLIeCCOB B COOTBETCTBHE C eAWHOW CHCTeMOW KOHCTPYKTOPCKOW [JOKYMeHTaluu Ha 0a3e COBpPeMeHHBIX
MPOrpaMMHBIX KOMILIEKCOB.

Co,qepmaHHe AUCHUTTJIMHBI OXBATBIBAET KPYT BOIMMPOCOB, CBA3dHHBIX C C U3yUYeHUEM COBPEMEHHBIX TeH,ELEHL[I/If/’I B
Pa3BUTHNHU aBHaL[HOHHOﬁ n paKETHO—KOCMHHECKOﬁ TEXHUKH CBA3aHHBIX C IIDUMEHEHHEM B HUX KOHCTPy'KL[I/Iﬁ Ha
OCHOB€ KOMITIO3ULIMOHHBIX MaTe€pura/ioB U TeXHOJIOTUM UX H3Tr0TOBJIEHHMs, B TOM UHC/ie U aJJUTHBHBIX, d TdKXe
MMPpUMEHEHWIO0 KOHLEeIUWKW CO34aHWA aJallTUBHBIX CTPYKTYP OCHOBAHHBIX Ha 0ase MCIOIL30BAHUS
«HUHTEJIJIEKTYa/IbHBIX» MaTe€pHaJIoB.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* OTYET I10 NMPAKTHUECKOMY 3aJaHHIO.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL

TIpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpakTtudeckve 3aHsTusi (17 4.), camoctosTesnsHast pabora
cTypeHTa (74 a).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE TEXHOJIOI' A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3;1e11 1. BBE}IEHI/IE. TPEGOBHHI/IH K NIpeaAbsAB/IsAeMbI€ K CO3JdHHUI0 HOBBIX TEXHUYECKHUX CUCTEM Had
COBPEMEHHOM 3Tdlle Pa3BUTUA TEXHUKH.

N3yueHure 0CHOBHOM U AOMOSTHUTE/ILHOMN

B. 1. Kynuk, E. B. Mewkos, A. C. Hunos. .
MexaHnuueckasi 1 GU3UKO-TeXHUUeCKast

00paboTKa KOMIO3UI[HOHHBIX MaTepHAJIOB: 8
/ITEPATYPBI MO TEME pazje/ia CII6.EI'TY "BOEHMEX" nm. JI. ®.
YctuHoBa, 2004 (1)
Wroro no pasgeny 1 8

Pa3nen 2. OcobeHHOCTH mnmporeccos pa3pa60TKu H CO3aHUAA KOHCTPYKTUBHbLIX 3/IEMEHTOB U3
KOMITO3UL[UOHHBIX MdTE€PHA/I0B.

I/IBYHEHI/IE OCHOBHOM U AOHOHHHTEHLHOﬁ

B. 1. Kynuk, E. B. Mewkos, A. C. Hunos. .
Mexanuueckasi 1 GU3UKO-TeXHUUeCKast

TeOpeTUUECKOro MaTepuaJa. OCl)OpMHEHI/Ie
OTYETOB I10 MPaKTUUeCKUM pa60TaM.

SIMTepaTyphi 110 TeMe pazena 00paboTKa KOMIO3UI[HOHHBIX MaTepHAJIOB: 8
CII6.BI'TY "BOEHMEX" um. 1. @.
YcrtuHoBa, 2004 (2)
Wtoro no pa3aeny 2 8
Pa3fen 3. OCcHOBHBIe MOHATHSA 0 BUJAaX KOMIIO3UI[HOHHBIX MaTepHasoB.
W3yyeHune 0CHOBHOU U JOTIOTHUTE/IbHON B. N. Kynuk, E. B. Menikos, A. C. Hunos. .
JIMTepaTypkl 1o TeMe pa3zena. [loaroroBka K MexaHnueckas U (pM3HMKO-TeXHUUE CKast
MpakTHUUeckKuM paboTam, rpopaboTka 00paboTKa KOMITO3ULIMOHHBIX MaTepHasIoB: 16
TeopeTHyecKkoro Marepuana. OdopmieHue CII6.BI'TY "BOEHMEX" um. 1. ®.
OTUETOB I10 MPAKTUYECKHUM paboTaM. Ycrunoga, 2004 (3)
Wroro no pa3geny 3 16
Pazaen 4. DneMeHTHI CTPYKTYPHOM MeXaHUKH KOHCTPYKI{UH, BINO/THEeHHBIX U3 KM.
B. 1. Kynuk, A. C. Hunos. . AfiuTUBHbIE
TeXHOJIOTUH B TIPOU3BO/ICTBE U3Ze/THiA
aBUAIIMOHHOMN U PAKeTHO-KOCMUYeCKOU
texuuku: CI16.BT'TY "BOEHMEX" um. /1.
@. YcruHoBa, 2018 (1-2)
A. JI. TamuHoBckui, E. C. Tony6es, H. C.
N3yueHnie 0CHOBHOM U [JOTIOIHUTETEHON KoGepHUK. . AIJUTUBHbIE TEXHOJIOTUH B
JIUTepaTyphl TI0 TeMe pa3zesna. [loaroToBka K TIPOM3BO/ICTBE W3/IeJTHI a9POK0CMUYeCKOU
MpakTHYeCcKnM paboTam, mpopaboTka TexHUKU: Mocksa: FOpair, 2022 (1-2) 22

A. . TopyHOB. . AIJUTHBHBIE TEXHOJIOTUA
u Marepuanbl: KazanebI'TY "BOEHMEX"
uM. 1. @. YcrunHoBa, 2019 (1-2)

B. 1. Kynuk, E. B. Meuikos, A. C. Hunos. .
Mexanuueckasi ¥ (PU3MKO-TeXHUUE CKasi
00paboTKa KOMIO3ULIMOHHBIX MaTepHaoB:
CII6.FI'TY "BOEHMEX" um. /1. @.
YctuHoga, 2004 (4)
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Wroro no pasgeny 4 22
Pa3pen 5. AfAMTUBHBIE TEXHOJIOTHH CO3[aHHA KOHCTPYKLHH.

N3yyeHuie 0CHOBHOM U AOMOTHUTE/IBHOMN B. 1. Kynuk, E. B. Meukos, A. C. Hunos. .
JIUTepaTyphl TI0 TeMe pa3gesna. [loAroroBka K Mexanuueckast ¥ PU3UKO-TeXHUYE CKast
MpakTHUecKuM paboTam, rpopaboTka 00paboTKa KOMITO3ULIMOHHBIX MaTepHasIoB: 20
TeopeTHUecKoro Marepuana. OdopmieHue CII6.BI'TY "BOEHMEX" um. 1I. ®.
OTUYETOB I10 MPAKTUYECKHUM paboTaM. Ycrunoga, 2004 (5)

Wroro no pa3geny 5 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE TEXHOJIOI' A

®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
*  OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;
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 aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

OTuer M0 NPaKTHYECKOMY 3aJaHHI0

Ortuet 1o pabote BbITIO/IHeHHOM Ha [13 mpe/icTaBsieTcsl B Tle4aTHOM BUjie B hopmare,
MpeAlyCMOTPEHHOM I111a0/I0HOM OTUeTa 1o paboTe. 3alUTa OTYeTa MPOXOAUT B (hopMe /I0K/Iazia CTyIeHTa 10
BBIMOJTHEHHOH paboTe 1 OTBETOB Ha BOTIPOCHI MPENo/aBaTe/Isl.
B cnyuae ecyii ohopmiieHre OTueTa U TIOBeZIeHHe CTyAeHTa BO BpeMsl 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpeOOBaHMSM, CTYZIeHT MOTyJaeT 3aueT 10 JaHHOM NpakTHueckol paboTe.
OcHOBaHUSIMH [i7151 0PaOOTKU MOTYT CITY>KUTh!
* HeOpe)kKHOe BLITTO/THEHHe,
* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbIi BbIOOP MaciiTaba uepTeskei, OTCYTCTBUE YKa3aHHUs
eIMHUI] U3MepeHHs Ha rpadukax),
OTuet He MOXKET ObITh IPUHAT U MO/JIEXXUT MepepaboTKe B Cyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3ZenoB,
* OTCYTCTBUSI HEODXOJUMOr0 rpauuecKoro MaTepuara,
* HEKOPPEKTHO# 06pabOTKM pe3y/bTaToB BEIYUCTEHHUMN.
KoMI1/1eKT mpakThuueCKUX 3aZlaH|M BXOAUT B cocTaB Y MK AMCITUIIHEL.

JAuddepennypoBanHblii 3aueT

715t To/Ty4eHust OLIEHKHU «3auTeHO-Y/[0B/IeTBOPUTEILHO» HEe0OX0AUMO TIPOWTH 3 TECTHPOBAHUS B
TeueHHe ceMecTpa C pe3y/bTaTaMy He MeHee 60% TpaBU/IbHBIX OTBETOB.
1711 IoNyYeHusi OL[eHOK «3auTeHO-X0POII0» M «3auTeHO-OTJIMUHO» CTYAeHTY Tpe//iaraeTcsi OTBEeTUTh Ha
BOMPOCKI B JOpMe OTBETOR M0 OusieTy. B GuneTe iBa TeopeTHuecKyX Borpoca. OrieHUBaeTCs TOTHOTA U
TPaBWJIHLHOCTh OTBETA T0 OU/IeTy.
Or11eHKa «3auTeHO-XOPOIIIO»: TIOJTHOTA OTBETA Ha BOMPOCH Ouieta: He MeHee 80% 10 KaXk/JoMy BOTIPOCY.
O11eHKa «3auTeHO-OT/IMUHO»: TTOJIHOTA OTBETA Ha BOIMPOCHI OusieTa: He MeHee 80% I10 KaXKZOMY BOIIPOCY.
Bo Bcex ocTanbHBIX C/lyyasxX CTYJEHT MoJ/iyyaeT OLIeHKY ''He 3auTeHOo"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazaen 1. Beegenne. TpeboBanus
K NpeabsB/sieMble K CO3aHUI0 Otuert 1o
4 7 |HOBBIX TEXHMUECKHUX CHCTEM Ha 10 2 2 0 8 10  |DpakTHyeckomy
COBPEeMEeHHOM 3Tare pa3BUTHS 3a/JaHUIO0
TeXHHKH.
D e TPoeccon
4 7 [Pa3p A 13 5 2 3 8 20  |mpakThuYeCcKOMy
KOHCTPYKTHBHBIX 3/IeMEHTOB M3
3a/JaHUI0
KOMIIO3ULIMOHHBIX MaTepuaJsioB.
Pazpnen 3. OcHOBHBIE IIOHATHSA 0 OrTueT 110
4 7 |BMAAX KOMIO3ULIMOHHBIX 21 5 2 3 16 25  |TpakThuecKoMy
MaTepua’sioB. 3a/JaHUI0
Pazpen 4. Js1ieMeHTHI CTPYKTYPHOM OrtuerT 110
4 7 |MexaHMKHM KOHCTPYKI[UH, 29 7 4 3 22 20 MpaKTUUeCKOMY
BBINO/IHeHHbIX 13 KM. 3a/JaHUIO
Pazpnen 5. AxiuTUBHBIE OrTuerT 110
4 7 |TexHo/IOrMH CO3aHUA 35 | 15 7 8 20 25  |TpakThuecKoMy
KOHCTPYKI{MIA. 3aJaHUI0
Bcero 3a 7 cemecTp 108 | 34 | 17 17 74 100
Bcero no gucuniuHe 108 | 34 | 17 17 74 100
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Kputepuu oneHuBaHus

IICK-14

Ne 1
Ne 2
Ne 3

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Bonpocbl omkpbimozo muna:

Kakue crany Ha3bIBarOT JIerMpOBaHHBIMU?

KakoBbI MpUHLIMITEI MAPKUPOBKY JIETUPOBAHHBIX CTaseil B MAIlIMHOCTPOEHNH ?
Uto Takoe rpaHy/IOMeTpHUYeCKUM COCTaB MOpOIIIKa?

UTo Takoe HachIMHasi TMJIOTHOCTh?

Kaxkue Buzb1 3D-IpUHTEPOB CYIeCTBYIOT AJisi pabOoThI C M/IaCTUKOM?

Uto o3Havaet TexHosnorus 3D neuatu Mmetogom SLM?

Ha30BHTe 0CHOBHBIE CITOCOOBI TOTYUYEHHST 3aT0TOBOK JIUTHEM.

Kakumu cBolicTBamu 00/1a/1aeT la3epHOE U3/TyueHue?

ITepeuncinTe OCHOBHBIE CITOCOOBI MIOTyUE€HHS 3ar0TOBOK 00pabOTKOH aBieHneM
[TepeuniciuTe 0CHOBHBIE TIOJIOXKUTE/TbHEIE apPT'YMEHThI JIa3ePHbIX TeXHOIOT Uit
Bonpocsbl 3akpbimoz2o muna:

BribepuTe npaBuIbHBIN OTBET. MeTasuibl ynyurnatroiiye Gpru3uKo-XumMuiecKue
rapamMeTpbl aJFOMUHUS:

A) Mefib, HUKe/b, KDeMHUM;
b) 1iuHK, MapraHeli, CypbMa;
B) xpom, MonubeH, 010Bo;

I') Mmarauii, UPKOHUM, TUTaH.
BriOeprTe nMpaBU/bHEIN OTBET. BiiusiHYE yIyiepo/ia Ha CBOWCTBA CTase:

A) Yrnepoj yBenuuvBaeT TBEPOCTh U MPOYHOCTS;
B) Yrnepog yBenuurBaeT TBepAOCTb U YyMeHbIIIaeT TPOYHOCTE;
B) Yrnepoj ymeHbIIIaeT TBePAOCThb U IIPOYHOCTb;

F) YFJ'IEPO,Z[ YBE€/IMYMUBAET ITIPOYHOCTh U YMEHBIIAET TBEePAOCTh.

[171 U3roToB/IeHNs KaKUX JleTaell IPUMEHSIOT CTalv C BBICOKOW TBEPZAOCThI0
TIOBEPXHOCTU?

A) TpyObl, KPOHINTEHHEI, CBEP/Ia;
b) moAgmmImTHUKY, POTMKOBLIE MY(ThI, TTIOPIITHM;

B) 3ybuatbie Kosieca, Basibl, OCH
Kaxkue (hakTOph! BAMSIOT Ha HACHIHYIO TVIOTHOCTH [TOPOIIKA?

A) o0111as1 MJIOTHOCTD YaCTHL], pPacIpe/ie/ieHre YaCTHL] TI0 pa3Mepy, BO3IYX MEXIY
YacTUL[aMU;

B) Bo3yx MeXX/ly uacTHllaMH, TeMriepaTypa MopoIlKa, BlIaXKHOCTh;

B) ocBeljeHHOCTB, TeMIiepaTypa, opMa 4acTull.
[MepeurciiUTe Kakye JIOMOTHUATE/bHbIE TIPOLIeCChI TPOBOAAT MOC/Ie CIIeKaHUs
TOPOIIIKOBBIX 3arOTOBOK:

A) HarapToBKa,
b) ToueHue
B) dpesepoBanue,

I') cBepnienue
Bribepute npaBuibHbIN 0TBeT. TexHonorus 3D neuaty MetogoMm SLS 3T0:
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Ne 7

Ne 8

Ne 9

Ne 10

A) TexXHOIOTHSI IPOU3BO/ICTBA CJIOXKHBIX M3/Ie/TUI MTOCPe/ICTBOM JIa3ePHOTO I/IaB/IeHUS
MeTaJI/TIUeCKOTO ITOPOIIIKa,;

b) mipotiecc co3manus u3genust U3 rocaeIoBaTe/bHO HallJIaB/IeHHBIX C/I0EB T1/1aCTHKA;

B) TexHO/MOTHS TIEeUaTH B MOPOILKOBOM CJI0€ C UCTIO/Ih30BaHUEM Jla3epa KakK UCTOUHMKA
TIO/IAUM SHEPIUH /IJIs1 BBIOOPOUHOTO CrieKaHusl (He TUIaB/IeHHs1) YaCTUL] TIOJIMMEPHOTO
TIOPOIIIKA.

BhibepuTe nMpaBu/IbHBIN OTBET. TeXHOIOTHUECKHEe TTPOLIECCHI MTOTyUYeHUs
Hepa3beMHbIX COeINMHEeHUMN:

A) cBapHbIe coeJUHeHUs], IIITIOHOUHbIe COeIMHEHNsT; K/leeBble COeZIMHeHUsI
b) xneeBbie coequHenys, [1asiHble coeJMHEHNSs, 3aK/IeTIOYHOE COeIMHEHME;

B) 3ak/ernouHoe coeJUHeHUs], pe3b00BbIe COeJUHEHNS, ITULIEBbIE COEMHEHUS.
Ha3zoBuTe 0CHOBHBIE CITOCOOBI TEPMHUECKON CBAPKU

A) TepmuTHasl, AU dy3HUOHHas, YIETPa3ByKOBas
b) pyroBas, ra3oBasi, ma3epHast

B) MarHuTHO-UMITy/IbCHAs, JyTOBasi, ra3ornpeccoBast
Bri0bepute npaBusbHbIN 0TBeT. TexHosorus 3D neuatr metogom SLM 3to:

A) TeXHOIOTHSI IPOU3BO/ICTBA CJIOXKHBIX M3/Ie/HI TT0CPe/ICTBOM JIa3ePHOTO T1/IaB/IEHUS
MeTaJI/TUeCKOTO ITOPOIIIKa,;

b) mipotiecc co3manus u3enus U3 rocaeioBaTe/TbHO HallJIaB/IeHHBIX C/I0EB TI1aCTHKA;

B) TexHo/IOTHs MeUaTy B MOPOIIIKOBOM CJIO€ C UCTI0/Ib30BaHHEM Jla3epa Kak UCTOUHHMKA
T10/Iaui SHEPTUH /i1 BLIOOPOYHOTO CrieKaHwst (He M/IaB/IeHHs ) YaCTHL] ITOJTMMEPHOT0
TIOPOIIIKA.

OCHOBHBIe 3/IEMEHTHI JIa3ePHOTO KOMILIeKca?

A) oniTueckuil pe3oHaToOp, aKTUBHAs CPe/ia, ICTOYHMK HaKauKy;
b) xamepa cropanusi, 3epKaso, pafivaTop;
B) ontuueckuii pe3oHarop, MMH3a, TpaHchopmarop;

I') KOJIEKTOP, UCTOUHUK HaKaykH, 3epKaso.
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