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

CycanH A. B.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OBPABOTKA METAJIJIOB JAB/IEHUEM

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU KOCMHYeCKHX KOMILJIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITycKoBbIe yCTPOWCTBA, TPAHCIOPTHO-YCTAaHOBOYHOE 000pyAOBaHUE H
NOATOTOBKH CpeAcTBa 00C/TY)KMBAaHHA CTAPTOBBIX KOMILJIEKCOB

YpoBeHb BbICIIIEr0 00pa3oBaHUs Coenpanurer

®opma obyueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaromas Kadeapa A4 CTAPTOBBIE I TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITTIAPATOB
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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

IIporpamMmmy cocTaBuIu:

Kacdenpa E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA
ABTOMATHNUYECKUX CUCTEM
Kupees Oner JleoHnpoBud, K.T.H., JOLIEHT

Kadeapa E4 BEICOKOOHEPTETUUECKHWE YCTPOMCTBA
ABTOMATUYECKHNX CUCTEM
Hectepos Hukomnaii iBaHOBUY, K.T.H., IOLIEHT, 3aBeyOL1i Kadeapoit

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka .

paboueii mporpammel E4 BBICOKOOHEPTETUUYECKUE YCTPOUCTBA ABTOMATUUYECKUX
CUCTEM

3aBegytromuii Kadezapoit Hecrepos H.U., k.T.H., fow.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

A4 CTAPTOBBIE 1 TEXHUYECKHWE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC



PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OBPABOTKA METAJIVIOB JAB/IEHUEM

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:

IICK-06 — cnocoGHOCTh pa3pabaTbiBaTh TEXHOIOTHYECKYH) OCHACTKY M CHCTeMbI KOHTDOJIS, He0OX0JuMble
JI71s1 KOHTPOJISI U3TOTOB/IEHUS U3/leNUid PaKeTHO-KOCMUUeCKOW TeXHUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-06

3HAHUS:

BU/IbI 00pabOTKM MeTa/l/IoB [JaBJ€HWEM, WCIIONb3yeMble /s MPOW3BOACTBA JeTajell pa3lTMuHOro
Ha3HaueHUs;

TEXHOJIOTUM W3TOTOB/IEHUS KOHCTPYKTMBHBIX 3/IEMEHTOB pa3/IMUHBIMH BUIaMH 00OpabOTKH MeTaslioB
JlaBlIeHueM;

YMEHUs1:

orpefieNiATh MeXaHWUeCKHe CBONCTBA MeTa/yIOB M WX W3MeHeHWe B TIPOIjecce TIaCTUUeCKOTO

(hopmMor3MeHeHus;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OBPABOTKA METAJUVIOB JAB/IEHWUEM sBnsieTcs JUCLUIVIMHON 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.

CogepxaHue [UCLUIUIMHBL SIBAS€TCA JIOTMYeCKUM Tipogo/pkenueM gucuuiviviH: BBEJEHUE B

CIIEHUA/IBHOCTBH, MATEPUAJIOBEJEHVE, HWH)XEHEPHAd W KOMIIBIOTEPHASA
I'PA®UKA.

Copep>XaHve AUCLIMILIMHBL SIBASIETCSI OCHOBOM [jisi ocBoeHus: aucuumuivH: I[TPEJOWUIIIOMHASA

IIPAKTHKA, TIOAT'OTOBKA K IIPOOEAYPE 3AIMATBI W 3AHIUTA BBIITY CKHOM
KBA/TIN®OUKAIIMOHHOU PABOTBI.

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

OIIK-1 — CriocobeH NMpUMeHSITh eCTeCTBeHHOHAyUYHbIe U 00IerH>KeHepHbIe 3HaHWSI, METO/[bI
MaTemMaTU4yeCcKOro aHaan3a U MOZle/TMPOBaHus, TEOPETUYECKOTO U SKCIIepUMeHTaIbHOrO UCC/Ie0BaHUS
TSI pellieHNsT MH)KeHePHBIX 3a/1ad podye CCUOHATLHOM IeATeTbHOCTH

OTIK-2 — CriocobeH MOHUMATh MPUHIMITEI PA00TH COBpEMEHHBIX MHH)OPMAI[UOHHBIX TEXHOJIOTHUH U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

OIIK-3 — CriocobeH pa3pabaTbiBaTh HOPMaTUBHO-TEXHUYECKYIO JOKYMEHTALMIO, CBSI3aHHYIO C
rpodeccroHaNBHON JesiTe/IbHOCThIO

OITK-7 — CniocobeH KpUTUUeCKUA U CUCTEMHO aHA/IM3UPOBATh JOCTHKEHUSI PAKETOCTPOEHHS U
KOCMOHABTHKH, CIIOCOOBI UX MPUMEHEHUS B TTPO(eCCHOHATEHOM KOHTEKCTe

TICK-07 — CriocobeH pa3pabaTbiBaTh U BHE/PSATH B TIPOWU3BO/ICTBO HOBbIE KOHCTPYKI[MOHHBIE
MaTepHasibl ¥ TEXHOJIOTUYeCKHe MTPOLeCChl

YK-6 — CriocobeH onpeie/sisiTh U peaan30BbIBaTh IPUOPUTEThI COOCTBEHHOU JIeSITeTBHOCTH U CTI0COOBI
ee COBEpIIeHCTBOBAHMUS Ha OCHOBE CaMOOLIEHKH 1 00pa30BaHUs B TeueHUe BCell )KU3HU



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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Paspgen 1. O61yue nosiokerus. 1.1. MexaHH3Mbl ru1acTiyeckoid gedopmanuu. 1.2. Bugsl
5 9 06paboTKK MeTan/IoB JaBjeHHeM (X0/I0/Hasl, Topsiuasi, Hero/IHast XOJIO0/Hasi, HeroJHas 5 13 4 9 12 15
ropsyas). 1.3. VI3MeHeHue CTPYKTYpPbl M CBOMCTB MeTaslla B pe3y/bTaTe X0/I04HOM 1 ropsyei
T1acTUYe Kol fledopmariu.
Paspen 2. IIpokarka. 2.1 VcxofHble 3aroTOBKY Jy1s poKatky 2.2 [IpofonbHast mpokarka 2.3
5 9 TMonepeunas npokarka 2.4 I1pojio/ibHO-TIONepeyHas rpoKarka 2.5 3aroToBKU U 10 2 2 0 8 15
KOHCTPYKTHBHbIE 3/IeMEHTbI DPAKeTHOI'0 BOOPY>XeHNs, U3roTaB/i1iBaeMbie HpOKaTKOﬁ.
Paspen 3. IIpeccoBanue. 3.1 O6uias xapakreprctika 3.2 Criocobbl npeccoBanus 3.3
5 9 Xapakrep TeueHust Metasuia 3.4 PaKTOpBI, BAMSIOLME Ha KAYeCTBO M3/e/Hii Ipu 10 P 2 0 8 10
MpeccoBaHuy U ycunue aedopmuposaue 3.5 TexHonorus npeccoBanus 3.6 3aroToBKY 1
KOHCTPYKTHBHBIE 3J/IEMEHTbI PaKeTHOI'0O BOOPY>KeHHS, U3roTaB/IMBaeMble ITpeCCOBaHHUEM.
Paspen 4. Bonouenne. 4.1 O61ast xapakTepucTrka 4.2 TexHO/MOrHUeCKHe BO3MOXKHOCTH
5 9 BojioueHus1. OrpeziesieHHe KOMMUeCTBa NPOTsbKeK. 4.3 IIpor3BoACTBO (hacOHHBIX Mpoduiei 10 P 2 0 8 10
BojioueHHeM 4.4 TexHosorust BosioueHust 4.5 3ar0TOBKH M KOHCTPYKTUBHbIE 3/1eMEeHThI
PakeTHOro BOOPY>KeHWsi, U3r0TaB/iMBaeMble BOJIOUEHUEM.
Paspen 5. KoBka. 5.1 O61jast xapakteprcTika 5.2 Oriepaliiy KOBKHU 5.3 XapaKTepuCTHK
5 9 Be/IMYMHBI fledpopmaniuy rpu KoBke 5.4 [TocieoBaTeIbHOCTb pa3paboTKK TeXHOIOTHYeCKOTO 10 2 P 0 8 15
Tiporjecca KOBKA 5.5 3aroToBku u KOHCTPYKTHBHBIE 3/IeMEHTbI PaKeTHOI'0 BOOPY>KeHHU,
W3roTaB/MBaeMble KOBKOMH.
Paszpen 6. l'opsiuas o0beMHast mrammnoBKa. 6.1 O61was xapakrepucTrka 6.2 Oneparnun
5 9 T'OL1I 6.3 TToceoBaTebHOCTb pa3paboTKu TexHosorHyeckoro npouecca I'OI 6.4. 10 2 2 0 8 15
TTocnesoBaTeIbHOCTb pa3paboOTKK UepTeXXa LLITaMIIOBAaHHOM MOKOBKH 6.5. CpeficTBa
MexaHH3ali1 U aBToMaTi3aluy npoueccos 'OILLL
Paspen 7. IlltamnoBka. 6.1 JIucroBas mramnoBka. Onepauyy. Oco6eHHOCTH TeXHOMIOTHH
5 9 6.2 O6bemHast wrammnoska. Oneparyu. Oco6eHHOCTH TeXHOJIOTHIA 6.3 3aroTOBKU U 33 11 3 8 22 20
KOHCTPYKTHBHBIE 3/IeMEHTbI PAKeTHOI'0 BOOPY>KeHHs, U3roTaB/I1iBaeMble ILITaMITOBKOH.
Bcero 3a 9 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. JTaGopaTopHbIi NPAKTUKYM
Homep n
P Oo0nem,
Ne | HamMeHoOBaHUe
Tema JlaﬁopaTopﬂoro NPpAaKTUKYMd ayj.
n/n pa3pena
qacoB
JAUCHHUII/TUHBI
Paszen 1 Onpezenenre GyHKLMOHAABHOMN 3aBUCUMOCTH «MIHTEHCUBHOCTh
1 0 6].?.[1/16 ’ HaHpSI)KEHI/Iﬁ — MHTeHCHUBHOCTb ,E[ECI)OPMEIL[I/II/I» MeTaJ1IJIOB U CIIZIaBOB I10 9
e3y/IbTaTaM MCIILITaHUS BXOJIOAHYIO [IWIMHAPHUUYECKUX 00pasijoB
T1I0/I0OXKEeHU4]. pesy. AHYIO I AP pasii
PacCTsKeHHeM.
2 |Pa3gen?7. ITporecc usruba MCTOBOM 3arOTOBKU 4
3  |lIrammoBka. TTpoliecc BBITSKKY JIMCTOBOM 3aTOTOBKM 4
Bcero 3a 9 cemectp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Ne Homep 1 HauMeHoOBaHue pa3jena Oo0nemMm,
CO}IEP)KHHI/IE y'-l@ﬁHOl"O 3aiaHUA
n/n AUCIIMII/IUHBI yacoB
1 N3yueHre TeopeTUueCcKoro Marepuasna 6
5 Paspen 1. Obuire NonoxeHus. odopmieHre oTueTa 1o J1abopaTopHO 5
pabote
3  |Pasgen 2. ITpokartka. N3yuenune TeopeTueckoro Marepuasna 8
4 Pa3,qe11 3. HPECCOBEIHI/IE. I/I3y‘~IEHI/Ie T€OPEeTUYECKOI'0 MaTepurajia 8
5 |Pasgen 4. Bonouenue. N3yueHure TeopeTueCcKoro Marepuasna 8
6 |Pasgen 5. Koska. N3yuenune TeopeTuueckoro Marepuasna 8
7  |Pa3zmen 6. Topsiuasi 00beMHast IITaMIIOBKA. |3yueHue TeOpeTHUeCKOro MaTepuara 8
8 |Paspen 7. lllTaMmoBKa. N3yueHne TeopeTHueCcKoro marepuasna 16
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9 OdopmiieHre 0TUETOB IO 1a00PaTOPHBIM 6
paboTtam
Bcero 3a 9 cemecTp 74

4. ®OPMbI KOHTPO/JISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJIE/IN CEMECTPA
1234/ 5 | 6|78 9 10(11/12(13 14 15 |16 17
9 TexK | P TekK, Otu. ro JIP |IP Ortu. no JIP | TexK |IP| Otu. o JIP, 3au.

YcnoeHble 0603HaUEHUS:

P — nuarHocTuueckasi pabora;

TexK — BOIPOCHI /1 TEKYLLero KOHTPOJIS;
Ortu. no JIP — otuet 1o JIP;

3au. — 3a4erT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpEMeHHbIE NHTEePBaJIbl B

ciepyroumx popmax:

e UArHOCTUYeCKas pabora;

e BOIPOCHI /iJIsl TEKYILIET0 KOHTPOJIS;
e otuer 110 JIP.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B Cl)OpMaXZ
e 344eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . O6pabotka MetasioB gapneHreM. lItammel. TepMuHsl 1 onipesiesienusi. M.: VI3a-Bo crangaptos, 1992,
1. pec.

2. A. B. Turog, A. O. ®anudaros, E. B. 3arepyxa. . Teopus mnactuudoctu. CI16.6T'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2014, 73 9K3.

3. [I. T1. Ky3uetos, H. 1. Hecrepos, K. M. VBaHoB. . Teopusi I1aCTUUHOCTH U TeOPHsT 00pabOTKH
MeTasuioB AiaenenueM. CI16.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 371. pec.

4. . JI. KoHCTaHTHHOB. . TeXHO/IOTHsI KOBKU U ropsiueii 00béMHOM 1mTramnoBky. M.: UTHOPA-M, 2014, 5.
pec.

5. M. JI. KoncrantuHoB, C. B. CuziesibHUKOB. . Ky3HeuHO-1TaMIIoBouHOe npoussogcTeo. M.: MTH®PA-M,
2014, a51. pec.

6. W. JI. KoHctanTtuHoB, C. b. CuzsenbHuKoB, E. B. IBaHOB. . [IpokaTHO-peCcCcoBO-BO/IOYU/IBHOE
MpOU3BOACTBO. : U3a-Bo CDY, 2014, 551. pec.

7. H. W1. Hectepos. . Onieparuu yicToBoi mwtamnoBku. CI16.: U3g-8o BI'TY "BOEHMEX" um. 1. ®.
YctuHoga, 2022, 21 3K3.

8. H. 1. Hecreposg. . CrieljuajibHbIe METO/[bI TMCTOBOM 1TamrioBky. CI16.: M3a-so BI'TY "BOEHMEX"
uMm. 1. ®. YctuHoBa, 2022, 351. pec.

9. H. 1. Hectepos, B. I. Tpouwms, O. JI. Kupees. . TeXHOI0Ir1st X0JI0AHON 00bEMHOM IIITAMITOBKU.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 46 3K3.

10. H. I1. Arees, B. A. Jlo60B, E. B. 3atepyxa. . DKcliepuMeHTa/IbHOe FCC/Ie/[0BaHHe TIPOL{ECCOB BBITSHKKU U

otkuma. CIT6.BI'TY "BOEHMEX" um. [I. ®. ¥YcruHosa, 2013, 351. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
1. . ObpaboTka MeTa/l/I0B AaBjaeHueM. TepMUHBI U onpefenenus. M.: M3a-Bo cTaHapToB, 1984, 3 3k3.
5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://moodle.voenmeh.ru — BI'TY &quot;BOEHMEX&quot; um. [].®. Ycrurosa // Moodle;

2. http://e.lanbook.com — DBC JlaHb;

3. http://tnt-ebook.ru — TNT-EBOOK - DneKTpoHHO-0MO/IMOTeUHas CUCTEMa;

4. http://library.voenmeh.ru/jirbis2 — ®dyHmamenTanbHast 6ubnmoreka BI'TY «BOEHMEX» um. [1.®.
YerrHOBa;

5. http://mtomd.info — VmxeHepHbIii optan - Bai myTeBoguTelb B OrpOMHOM MH)KEHEDHOM MUDE;

6. https://urait.ru — I'1aBHasi — O6pa3oBarenbHas rnatdopma FOpaiit. 151 By30B 1 CCy30B..

CoBpeMeHHbIe TPoQeCcCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

VHbopMal[oHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHbOPMalMOHHBIN TIOPTa TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAapThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. 1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

He TpebyeTcsl.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;

2. UcnbiTarensHas maitiria Shimadzu AGX-100 ¢ HomuHansHOU custoi 100 KH;
3. UcnbiTarensHas maitiimiaa UM-4A ¢ HoMuHanbHOM cunoi 40 kH;

4. UcnipitaTensHas MammrHa MMUY-30 ¢ HomuHansHoM custoi 300 kH.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJI/IOB JAB/IEHUEM

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia OBPABOTKA METAJUIOB [JABJIEHUEM sprisieTcs  AUCLAILUIMHOW —YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucturimiHa peanmu3yercss Ha (Qakynerete E  Opyxue u cuctembl Boopykenuss BI'TY
"BOEHMEX" um. [.®. Ycruxosa xadempoii E4 BBICOKODHEPTETUUYECKUE YCTPOMCTBA
ABTOMATUUECKUX CUCTEM.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-06 crioco6HOCTh pa3pabarhiBaTh TEXHOJOTMUYECKYHO OCHACTKY U CUCTEMbI KOHTDOJIS, HEOOXOAUMBIEe ISt
KOHTPOJIS M3rOTOB/IEHNUS U3/le/INi PAaKeTHO-KOCMUYEeCKON TEXHUKU.

Cojiep>kaHrie JAUCHUIUIMHBI OXBaThIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C 0OpPabOTKOM MeTasIOB [laB/IeHUEM U
TeXHOJIOTUSIMUA U3TOTOBJIEHUS 3aTOTOBOK M 37IEMEHTOB PAaKeTHOTO BOOPYIKEeHHSI.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  BOIIPOCKI /IJIs1 TEKYILIETO KOHTPOJIS;
e oruet o JIP.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHsA (17 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTe/nbHasi pabora
cryzaenta (74 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
OBPABOTKA METAJI/IOB JAB/IEHUEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PeKxoMeHIVeMast IHTeDaTyDa TpyRoeMKOCTB,
paboThI Ay patyp yac.
Paspaen 1. O01He 1mo/10)KeHHA.
Vavuerie A. B. Turtos, A. O. ®anudaros, E. B. 3arepyxa. . Teopusi
Y nnactuyrocty: CII6.BTTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014
TeopeTHYeCcKoro (5ce) 6
Marepuana N. JI. KoncrantuHos, C. b. CuzenbHUKOB. . Ky3HeUHO-IITaMIIOBOUHOE
T —— npousBogcTBo: M.: UHDPA-M, 2014 (-)
p o . I1. Ky3sneros, H. Y. Hecrepos, K. M. VBaHoB. . Teopus
110 1abopaTopHOH ) 6
a60Te MJIACTUYHOCTH U Teopusi 00paboTKu MeTayuioB Aasnenuem: CI16.6I'TY
P "BOEHMEX" um. []. ®@. Yctunoga, 2007 (1)
Wroro mno pasgeny 1 12
Paspen 2. IlpokarkKa.
Mzyuenvie N. J1. Koncrantunos, C. b. CuzenbHukos, E. B. ViBaHoB. . [IpokaTHO-
TeOpeTUYeCKOro o 8
TpeCcCOBO-BOJIOUU/IBHOE TIPOM3BOACTBO: : V3a-Bo CDY, 2014 (171. 2)
Marepuasa
Wtoro no pa3neny 2 8
Pazpen 3. IlpeccoBanue.
H3yyerue N. J1. KoucrantunHos, C. b. CuzensHukos, E. B. BaHoB. . [IpokaTHO-
TeOpPeTHUYeCKOro o 8
TIpeCCOBO-BOJIOUU/IBHOE TIPOM3BOACTRO: : V3a-Bo CDY, 2014 (171. 3)
Marepuasna
Wroro no pasgeny 3 8
Pa3pesn 4. Bonouenue.
Vyuerue N. J1. Koncrantunos, C. b. CuzensHukos, E. B. VIBaHoB. . [IpokaTHO-
TeopeTHYeCcKoro ) 8
MpeCcCOBO-BOJIOUU/IBHOE TIPOM3BOACTBO: : V3a-Bo CDY, 2014 (171. 4)
Marepuasa
Wrtoro no pa3peny 4 8
Pa3pen 5. KoBka.
. ObpaboTKa MeTa/lI0B Jap/ieHreM. TepMHUHBI U oripeieieHuys: M.:
W3n-Bo crangapros, 1984 (1. 1)
. Obpaborka MeTtannoB fasneHueM. Llltamrbl. TepMUHBI U
N3yuenue R
onpepenenusi: M.: I3a-Bo cranaaptos, 1992 (. 2, 4, 7)
TeopeTU4eCcKoro 8
MaTeDAa N. JI. KoncrantuHos, C. b. CupiesibHUKOB. . Ky3HeUHO-1ITaMIIOBOUHOE
P nipousBo/icTBO: M.: UHOPA-M, 2014 (1)
WM. JI. KOHCTaHTHHOB. . TeXHOJIOTHsI KOBKH U Topsiuer 00bEMHOM
mrTamrnoBky: M.: UH®PA-M, 2014 (2, 4, 7)
Wroro no pasgeny 5 8
Pazjen 6. Topsiuasi 00beMHas ITaMIIOBKA.
Vsvuenne N. JI. KoHCTaHTHUHOB. . TeXHOIOTHsI KOBKU U ropsiueil 00bEMHOMN
Y mramrnoBky: M.: TH®PA-M, 2014 (8, 9, 10)
TeopeTUYeCKOro 8
MaTeprana . JI. KoncrantuHos, C. b. CupiesibHUKOB. . Ky3HeUHO-1ITaMIIOBOUHOE
p ripou3BofcTBO: M.: UHOPA-M, 2014 (3. 4, 5)
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Wroro no pasgeny 6

Pazpnen 7. IllTamnoBka.

H. U. Hectepog. . Onepauyu avctoBoi mrammnoBku: CI16.: 31-Bo

V3yuenue BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2022 (BCe)
TEOPeTHUECKOro H. 1. Hecrepos. . Crieliua/ibHble MeTOAbI IMCTOBOM mTamnoBku: CII6.: 16
Marepuaia W3p-so BI'TY "BOEHMEX" nm. [I. ®@. YcrrHoBa, 2022 (Bce)
. I1. Kysnerjos, H. Y. Hecrepos, K. M. 1BaHoB. . Teopus
TIaCTUYHOCTH U Teopusi 06paboTku MetanioB fasneHuem: CII6.BI'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2007 (3)
Odopmente H. . HeFTepouB, B. I'. TpouuH, O. JI. Kupees. . TexHO0/IOTHs X0/I0JHOU
OTYETOB MO 00bémHOI tammnoeku: CITI0.BT'TY "BOEHMEX" um. [I. ®.
1a6OPATOPHEM YeruHoBa, 2016 (Bce) 6
paBoTam H. I1. Arees, B. A. JIo6oB, E. B. 3arepyxa. . IkcriepuMeHTaIbHOE
HccrieJOBaHKE TPOIECCOB BBITSHKKY U o0kuma: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2013 (1)
Wroro no pasgeny 7 22
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OBPABOTKA METAJIVIOB JAB/IEHUEM

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
e oruet 1o JIP;

e 3aueT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Bomnpocs! /A TeKyiero KOHTpoJis
Bompockl /715 TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH B (hOpMe IMarHOCTHUECKOM paboThI
pa3pabatbiBaroTcst (OOHOB/SIOTCSA) €XKEeTOJHO B COOTBETCTBUU C MaTepHaiaMH, U3yUeHHBIMHU 00yJaroIUMUCS.

Ortuer no JIP

HM3yueHrie MeTOANUECKMX MaTepHasoB Mo TeMe jabopaTopHoii pabotsl. [ToAroToBKa TeopeTnueckon
yacTy. Vi3ydyeHne 1 u3MepeHusi 00pasrioBbIX MaTepuasioB. [IpoBesjeHre 1ab0paTOPHBIX UCIIBITAHUH.
ITo nosyueHHBIM JaHHBIM 0()OpMIIeHHEe 0TYeToB B cooTBeTcTBUU ¢ [[OCT 7.32.
BrinonHeHHast 1abopatopHast paboTa 3aKaHUMBaeTCsI BEIBOJAMH KOTOPBIE MTO3BOJISIIOT OLIEHUTh YPOBEHb 3HAHWHN
0 Tpo/esiaHHO} pabore.

3auet

ITo KaXXJ0My KOHTPOJIBHOMY MepOTIPUSTHIO 00YYaroIuii (TpY JUarHOCTHUeCKre PaboThl, OTYETHI 110
7abopaTopHBIM paboTaM U yUueT MOCEIaeMOCTH 3aHITUI) 00yuaroIuiicss HabupaeT Oaibl B COOTBETCTBHUU C
TeXHOJIOTHUECKOM KapTol JUCLUITUHLL. MUHUMaIbHOe KOIM4eCTBO 6asioB /7St TIOMyUeH!s 3aUeTa,
yCTaHaBIMBAETCss HOPMaTUBHBIM aKTOM T0 YHUBepcuTeTy. Ec/u 1o pe3ysibraTtaM 00yueHUst B CEMeCTpe
obyuaroruiics He Habpaa MUHUMATLHOE KOJTMUEeCTBO 0asioB, TO eMy HeOOXOZIMMO BBITIONTHUTH TPU
naboparopHbie pabotel U ripokTH TecT B C/IO Moodle, BOTIpOCHI [ijis KOTOPOTO SIBSIFOTCSI CyMMOU BOTIPOCOB
TPex TUarHOCTUYEeCKUX pPador.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXNHMI]

BCET'O

AyauTopHbIe

3dHATHUA B

KOHTAKTHOM

dopme

BCEI'O

Jlekipuu
JTaGoparopHbIii
NPAKTHKYM

CamocrosTe/IbHasA
pabora cTyaeHTOB

dDopmupyemas
KoMieTeHIus, %

IICK-06

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pazgen 1. O01yue mo/I0)KeHus.

25

13

12

Bonpocsr
il
TeKyIlero
KOHTPOJISA,
Ortuert no
JIP

Pazpgen 2. Ilpokarka.

10

15

Bormpocsl
L1t
TeKylLero
KOHTPOJISA

Pazpgen 3. IlpeccoBanue.

10

10

Bormpocsl
L1t
TeKyl1lero
KOHTPOJISA

Pa3pen 4. BosoueHnue.

10

10

Bomnpocsl
b6
TeKyL1Lero
KOHTPOJISA

Pa3pgen 5. KoBka.

10

15

Bonpocsl
I
TeKyl1Lero
KOHTPOJISA

Pazpen 6. Topsiuasa o6beMHasi
IITAaMIIOBKA.

10

15

Bormpocst
I
TeKyl1ero
KOHTPOJIA

Pa3pen 7. lllTamnoBka.

33

11

22

20

Bornpocsl
IJ1sL
TeKyIL|ero
KOHTPO/I,
Otuer no
JIP

Bcero 3a 9 cemectp

108

34

17 17

74

100

Bcero mo gucIMIIMHe

108

34

17 17

74

100

15
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Kputepuu oneHuBaHus

IICK-06

Bonpocbl omKkpbimoz2o muna:
Ne 1 KoBka — 3710 ......
Ne 2 [ITtamoBka — 310 .....
Ne 3 ITpokaTka — 370 .....
Ne 4 O06paboTKa AaBieHueM — 310 .....
Ne 5 ITokoBKa — 370 ....
Ne 6 Kakue MOryT OBITH TTOKOBKH?
Ne 7 Bonouenue — 310 ...
Ne 8 ITpeccoBanue — 310 .....
Ne 9 Ha pucyHke npuse/ieHbl [IpUMepkI IONEPeYHOIO CeUeHUS ........ TIpoKaTa.

/
A O
v
a [ L] &

Ne 10 Ha pucyHKe ripuBezieHbI IPUMePHI MONIEPeYHOro ceyeHrs: pacOHHOTO MPOKarta ......

Ha3HauyeHwusl.

v r-”
’

Ne 11 Ha pucyHKe ripuBefieHbl IPUMePHI MONIEPeYyHOro ceueHrs: pacOHHOTO MPOKarta ......

Ha3HauyeHwusl.
Ne 12 Mo ciocoly U3roTOB/IEHUS IMCTOBAst CTa/lb MOXKET OBITh ...... H.......
Ne 13 I'pymirisl copTamMeHTa MPOKATHBIX W3/Ie/THil: COPTOBOM, TMCTOBOM, CTIeLIMAMbHBIM U ........
Ne 14 PaccraBuTh Ha3BaHUsA JjeTajieii 1o no3uiusaMm 2, 3, 5 -7.

KownTetiHep, npecc-i1aiiba, nmpecc-1TeMriesi, MaTpuLie/iepkaresib, MaTpyLia
Ne 15 Ha pucyHke npuBejieHa cxema ..... [IpeCCOBaHUS.
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Ne 16

'/.- /_.

[ S 4

repexogHasd, OG)KI/IMEII-O]_L[EISI, BXO/JiHasA, BbIXO/JAHasd, Kanuﬁpy}omaﬂ

Ne 17 UTo moOHMMAIOT 110/, HaKJIE[IOM MeTaJinia?

Ne 18 O6pa3zoBanue mosioro nomydabprKara WK U3ZeNus U3 TJI0CKOW W/ TI0JION JTMCTOBOM
3ar0TOBKHU — 3TO .......

Ne 19 Mo npuBegeHHOM opMysie onpesieistOT OTK/IOHEHVe (POPMBI 3arOTOBKH I10C/Ie

BBITSDKKM. KakK Ha3bIBalOT 3TO OTK/IOHEHHe?

R\
N “max — “'mi
&) = min 100
5 S}
cp
Ne 20 st Kakoii oriepariuy rpuBefieH repeueHb PaCCUNTHLIBAEMBIX TEXHOIOTHUECKUX

rapaMeTpoB ((hopMa U pa3Mepbl 3arOTOBKH, KOJIMUECTBO OTeparjiii, HeobXoaMMOCTh
TIpYMeHeHUs NIPYKKMMa, pacueT TeXHOJIOTMYeCKOW CUJIbI U CUJIbI IPYKUMA, pacuyeT
3aroTOBKU Ha NIPOYHOCTb, PACUeT WCTIOHUTEIbHBIX Pa3MepOoB IyaHCOHA M MaTpULIbI)?
Bonpocb! 3akpbimozo muna:

Ne 1 Mo xaKuM npy3HaKaM K1acCU(ULMPYIOT LITaMII0BaHHbIe [IOKOBKH, U3TOTOB/IEHHbIE
ropsiueii 00bEMHOM IITAMITOBKHU?

1 — rpynmna cranu

2 — CTerneHb CJI0)KHOCTH TTOKOBKU

3 — Macca MOKOBKU

4 — KJ/lacC TOYHOCTU MOKOBKU

5 — KoH(UTYpaLYs TOBEPXHOCTH pa3beMa

6 — rabapuTHBIE pa3Mephbl MOKOBKH
Ne 2 UeM oTM4aroTCs MOHATHA “HaKA€n” U “yrnpouHeHue”?

1. OfHO sBAIsIeTCS COCTAB/SIOLIEN YaCThEO BTOPOTrO
2. YTipouHeHue SBJISIeTCS COCTABJISIOIIel YacTho HaK/IEMa

3. Haknén YUUTLIBAET U3MEHEHUE Cl)I/IBI/IKO—XI/IMI/I‘—IeCKI/IX CBOMCTB
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4. TToHATHA ONMCHIBAIO [jBa Pa3HbIX MpoLiecca

5. Pa3iyumii HeT, IOHATHS paBHO3HAYHBI

Ne 3 o kakoii hopmysie ornpeesisitoT GpuU3nUeCKWil pesies TeKyueCTH 0 pe3y/ibTaTaM
WCTBITAaHWS UIMHAPHYECKUX 00pasi[oB pacTsbkeHreM B cootBeTctBur ¢ I'OCT 1497-
84?
p] P - P—c-
1. Fo ). o 3. Fo
P nox Pp P
Pp
1
7 MFy
Ne 4 INo kakoli hopmyrsie ornpeesisitoT Npejen MPOUHOCTH (BpeMeHHOE CONPOTHBIIEHHE) T10

pe3yJibTaTaM UCTIBITAHUS LAMMHAPUYeCKUX 00pa3LioB PacTs’KeHHeM B COOTBETCTBUM
c'OCT 1497-84?

p] iy = P—c-
1. Fo > Fo 3. Fo
P max & Ps
s Fy 5. Fu . 6. F
Pe
1
7 WFy
Ne 5 ITo Kakoii (hopMysie Orpe/ie/IsOT OTHOCUTE/ILHOE YJIMHEHHe NPU UCTIbLITaHUK

LWIMHAPUYeCcKUX 00pa3LoB pacTsokeHueM B cootBetcTBuu ¢ ['OCT 1497-847?

M FI} i A I‘p
1. EE!I : Q_Fm; 3_F2rr'; 4. ll}
Ne 6 ITo kakoii hopmyrie oTpeiesIIIOT OTHOCUTETBHOE CYy>KeHHe TTPY UCTIhITaH|U

LWIMHAPUYeCKMX 00pa3ioB pacTskeHreM B cootBetcTBuM ¢ [OCT 1497-84?

/R-F Rk FK-F EK-FK
. B . 2F.3 K . 4 F
Ne 7 Orneparuu TMCTOBOM LITaMITOBKKA MOYKHO pa3/ieJIuTh Ha /IBe OCHOBHbIe TpymIibl. Kakue?

1. Omneparuu rosyueHus MI0CKUX U TIPOCTPAHCTBEHHBIX /leTael.
2. PazgenmurenbHbie U HOPMOU3MEHSIOLINE OTleparivu.

3. OnepaLyy TOHKOJIMCTOBOM M TOJICTOJIMCTOBOM IITAMITOBKU.
Ne 8 ITpuMeHeHMe X0M0JHON 00bEMHOU ITaMIIOBKH (BBe/IUTE TIPAaBU/IbHBIE OTBETHI):

1. I03BO/ISIET TIO/TyYaTh 3ar0TOBKH, MAaKCHMa/TbHO MPUO/TIKEHHBIEe TI0 opme U
pasMepam K rOTOBBIM JIeTasIsiM

2. coCcoOCTBYET CHWXKEHUIO TPY/I0EMKOCTH TTPOM3BO/ICTBA 33 CUET YCTPaHEeHUs WIN
CBeJIeHHs] K MUHUMYMY HeoOX0AMMOCTH Mo C/ielytoleid 1opaboTKu

3. TI03BOJIsIET TIOBBICUTh MPOYHOCTBb U HM3HOCOCTOMKOCTD Mo/Iy4aeMbIX ,Z[ETEIJ'IEI‘/JI
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4. 03BOJIsIeT MTOBBICUTH NIPOYHOCTL U U3HOCOCTOMKOCTb MaTpHL] U ITyaHCOHOB,
MIPUMEHsIEMBIX B IITAMIIaX /jisl XOJI0AHOM 00BeMHOM IITaMITOBKH
Ne 9 Kaxkoit ”HCTpYMEHT /17151 BBIPYOKHM Ha3bIBAIOT «OCHOBHBIM»?

1. myaHcoH
2. HeTIOJBWKHBIA UHCTPYMEHT
3. TIOABWKHBIN MHCTPYMEHT

4. marpuLy
Ne 10 B MaccoBoM npou3BOZICTBE /IJ1s1 MU3TOTOBRJIEHUS TVIOCKUX JIeTalell Haubosiee BhITOLHO

TIPUMEHSTh B KaUeCTBe MCXOJHOU 3arOTOBKH
1. nuct
2. neHty

3. ronocy
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