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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
KoueTkoB Anekceit HukomaeBuu, cTapiivii rpemnojiaBare/ib

[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

A8 IBUTATEJIN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIIIIAPATOB

3aBepytromui kadeznpoi JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJ/IOI'AA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

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:

OIIK-7 — c1riocobHOCTh KPUTUUECKU U CUCTEMHO dHa/IM3UPOBATE AOCTHWXKEHUSA OTPAC/TIN ABUTATE€/I€CTPDOEHMS
u BHGPFGTHHECKOﬁ TeXHUKU U CII0COOBI UX MpYUMEHEHNWA B HpOd)ECCI/IOHaJ'IbHOM KOHTEeKCTe

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-7

3HAHUS:

- OCHOBHBIE TEXHOJIOTUH MPOU3BOACTBA U 00pabOTKU M3ZeNril U3 KOHCTPYKLIOHHBIX MaTepuasioB, UX
TIperMy1L{eCTBa U HeJOCTaTKH, Cpepbl IpUMeHeHHs

- OCHOBHble 3aBUCHMMOCTHM MeXaHHUYeCKMX U (U3MKO-XMMHWYeCKMX CBOWCTB JeTaneii U3
KOHCTPYKLIMOHHBIX MaTepHasioB OT TEXHOJIOTHUH WX TIPOM3BO/ICTBA U 00paboTKY;

YMEHUs1:

- 00OCHOBAHHO CpAaBHUBATh TPAJMIIMOHHBIE TEXHOJOTHUM TIOMyueHUs W 00pabOTKU W3Meui U3
KOHCTPYKLIMOHHBIX MarepuasioB B OTpac/ii /[BUTaTe/eCTPOEHHsI U IHEPreTHUeCKOH TeXHUKM W BBIOWpATh
OITHMaJIbHble U3 HUX /ISl U3TOTOB/IEHNsI KOHKPETHBIX JleTanel

- WCMOMb30BaTh CTaHJApThl U Jpyrue HOPMaTUBHbIE JOKYMEHTbl TPHM M3TOTOBJAEHUA U KOHTpOJe
KauecTBa W3/leJIMi M3 KOHCTPYKLMOHHBIX MarepuasoB B OTPacIM [BUTATeJIeCTPOEHUs] M 3IHepreThueCcKon
TeXHUKU,;

HaBbIKU:

- pa3pabareiBaTh YepTeXX 3ar0TOBKH Ha OCHOBAaHWH UepTeXKa TOTOBOU JieTanu (AJ1s1 pa3/IMYHbIX METOJ0B
3arOTOBUTEJIbHOTO MPOX3BO/CTBA)

- mofbupaTth MeTOAbI TIPOU3BOJCTBA M OCHOBHOE TEXHOJIOTHUeCKoe 000pyoBaHWe [ TIOMyueHust
W3e/nit U3 KOHCTPYKLIMOHHBIX MaTepraioB

- COCTaB/ATh TUIAaH TEXHOJIOTHUECKOTO TIpollecca TMPOM3BOACTBA W 00pabOTKU wu3jenuil w3
KOHCTPYKI[MOHHBIX MaTepHasioB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctnunnaa TEXHOJIOT WA KOHCTPYKIIMOHHBIX MATEPUAJIOB sBsieTcs JUCLUIUIMHON
o0s13aTeIbHOI yacTu 6/10Ka 1 MporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.05.02 IIpoekmupoeaHue
asUAayUOHHBIX U paKemHbIx 0gueamenetl.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NMHO®OPMAIVMOHHBIE TEXHOJ/IOI'YMHA, BBICIHIAAA MATEMATUKA, HWH)XEHEPHASI WU
KOMIIBIOTEPHAS T'PA®UKA, MATEPUAJIOBEJEHWE, HAYUEPTATE/IbHASI I'EOMETPUS],
OU3UKA, XUMUS, BBEAJEHUE B CITEIITUA/IBHOCTBD.

Copep>kaHue [UCLMIUVIMHBI SIB/ISIeTCS OCHOBOM AJisi ocBoeHus gucuurivH: OETAJIM MAIIIWH,
HAJEXHOCTDb, HAYUHO-UCCJ/IEJOBATE/IbBCKASI PABOTA (IIOJIYUYEHUE ITEPBUYHbBIX
HABBIKOB HAYYHO-UCCJ/IEJOBATE/IbCKOM PABOTHI), OCHOBBI COBPEMEHHBIX
TEXHOJIOT VM, ITIEPCIIEKTUBHBIE JIBUTIATE/IBHBIE YCTAHOBKH, TIPOEKTUPOBAHUE U
KOHCTPYUPOBAHUE XWUJKOCTHBIX PAKETHBIX JIBUT'ATEJIEV, IIPOEKTUPOBAHUE C
IMNPUMEHEHWUEM CAD/CAM/CAE-CUCTEM, TEOPUSA MEXAHU3MOB W MAINIIUH,
TEXHOJ/IOTUSI TPOM3BOJACTBA PAKETHBIX JIBUTATEJIEN, JKOHOMUKA WU
OPTAHN3AIINSA ITPOMBIINIVIEHHOI'O ITPON3BOJCTBA.

[MpesBapuTebHBLIE KOMITETEHI[H, CHOPMHUPOBAaHHBIE Y 00yUarOIIerocs /10 Hauasa U3yueHus TUCIATUTAHBL:

¢ OIIK-1 — CrniocobeH PUMEHSITh eCTeCTBeHHOHAYUHbIe U 00IL[eMHKeHepHbIe U SKCIIepUMEeHTaTBHOTO
WCC/Ie;0BaHMUs /1/1s1 pellleHus] HH)KeHepHBIX 3a/jau [1podeCCHOHaNbHOM JlesiTe/IbHOCTH

e OIIK-2 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMEHHBIX MH(OPMaIMOHHBIX TEXHOJIOTHI 1
HCII0/1b30BaTh UX i/l pelleHus 3a/a4 podeCcCcuoHaIbHOM [iesaTelbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUUYECKYO JOKYMEHTAIHIO, CBI3aHHYIO C
npodeccuoHaNLHON JesiTeIbHOCThI0

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaTiueCcKre MOJIe/ld UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHANTbHOM cdepe AesTe/IbHOCTH /IS PelleHus
WH)KEHePHBIX 3a/,a4

¢ OIIK-7 — CrniocobeH KpUTHUECKH Y CUCTEMHO aHa/IM3UPOBATh TOCTHXKEHUS OTPACTH
JIBUTaTe/IeCTPOEHUs] ¥ SHePreTHUeCKOM TeXHUKU M CIIOCOOBI MX IPUMeHeHHs B ITpodeCcCHOHATEHOM
KOHTEKCTe

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHUKOB MH(GOPMaUY 1
JlaHHBIX, BOCIIPUSATHIO, aHaJTM3Y, 3allOMUHAHUIO U Tlepefiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TAaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 1je/1bi0 3¢ QeKTUBHOIO MCII0/Ib30BaHMsI II0/TyueHHOW UH(OpMaLUU AJIs1 pelleHus 3a/a4y

¢ TICK-6 — Crioco6eH MpoBOAUTh MOMCK, CUCTEMATU3UPOBATh M aHAJTM3UPOBATh UHHOPMAI[UIO 10
KOHCTPYKTHBHBIM M CXEMHBIM DellleHUsIM CYLLeCTBYIOLIel paKeTHO-KOCMUYeCKOM TEXHUKH U UX
5JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAUTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
= @ = £
s 8 [
= £E | 2E
o 3 ° g 5g | £¢&
= 9 [ = 2 g
> E HanmeHoBaHHe pa3jie/ioB H AUAAKTHYECKHX e{HHUL] 8 8 E § E E |3} Sz
B 208 | | EE gl
] = g8 2's ~
LN
=
o
Paspen 1. TexHo/10ruu IMTeiiHOro Mpou3BoACTBa. 1. O6LIast XapaKTepUCTHKA JTUTeHHOTO
npou3Bo/cTBa. 2. OCHOBHbIE apaMeTpbl OT/IMBOK. 3. JIuTeliHble MaTepuarsl U X CBOKCTBA. 4.
TTonsiTHe nuTelHON (HOPMBI U ee OCHOBHbIE 371eMeHThL. 5. [ledeKTbl OT/IMBOK M METOZbI UX
2 4 vcrnipasnieHyst. 6. OCHOBHBIE MeTO/bI IMTEIHOTO NPOM3BO/CTBA: JINThE B TIeCYaHO-TTIMHUCThIe 30 12 8 4 18 20
(HOpMBI, J1ThE B 060/I0YKOBBIE (HOPMBI, JIAThE TT0 BBITIIABISIEMBIM MOZEJISIM, TUThe [0
rasuQuLpyeMbIM MOJEJISIM, JIUThe B KOKW/Ib, JTATHE 110/ JaB/IeHHeM, LIeHTPOOeXKHOe JIUThe. 7.
TeXHOMOrMYHOCTh KOHCTPYKL{MI OT/UBOK.
Paspen 2. TexHosioruu 06padorku MeTasioB JasienueM. 1. O61asi XapakTepUCTHKA 1
ClJI/Bl/IKO-MeXﬂHl/I‘-IeCKI/IE OCHOBBI D6pa60TKl/l MeTaJ/l/yIOB [IaB/IeHUEM. 2. KJ'IaCCl/IClJI/lKaul/IH
06paboTKK MeTanIoB AaeneHyeM. 3. Vsrotoenenue rnpoduseid. 3. I3roTosieHre u3zennit
2 4 MallMHOCTPOUTEBHBIX JieTaJleii MeTOZiaMU KOBKH M ropsiueii 06beMHO [ITaMIIOBKH. 5. 30 12 8 4 18 20
W3roToBneHue aeTtasneil METOAAMHU XOJIOAHOMN JTUCTOBOM IITAMIIOBKU. 6. TEXHUKO-
SKOHOMHYEeCKHe IT0Ka3aTe/u U KpuTepun Bblﬁopa PpanroHa/IbHbIX crioco6oB 06p360TKI/l
MeTaJI/IOB /JaBIeHHeM.
Paszpen 3. TexH0/IOrHH MeXaHHUYeCKOH 00paGoTKu 3aroToBok. 1. O6paborka
KOHCTPYKLJMOHHBIX MaTepHuaJioB pe3aHueM: Oﬁmaﬂ XapaKTepHUCTHUKa, BH/IbI, OCHOBHbIE
rapamMeTpsbl pesaHus. 2. IHCTpyMeHTa/bHble MaTepyasbl. 3. MeTa/ulopeXKylljie CTaHKu:
TIOHATHE, KﬂaCCl/IClJI/lKa]_H/IH, OCHOBHbIE y3/1bl U MeXaHU3MbI. 4, OGpaﬁoTKa 3aroTOBOK Ha
P 4 CTaHKax TOKapHO# rpymmsl. 5. O6paboTKa 3aro0TOBOK Ha CTAHKaX CBEPJIM/IBHO-PACTOUHOM 38 20 14 6 18 50
rpynmsl. 6. O6paGoTKa 3aroTOBOK Ha CTaHKaxX CTPOra/ibHO-TIPOTSDKHOM rpyrmbl. 7. O6paGoTka
3aroTOBOK Ha CTaHKax (pesepHoii rpynrbl. 8. O6paboTKa 3ar0TOBOK Ha LITM(OBABHBIX
crakax. 10. Metogp! oTAen0uHOit 06pabotku noBepxHocrTeit. 11. [Tonsitre 0 6a3upoBaHuy,
BH/BI a3, TUIIOBbIe CXeMbl 6a3UpoBaHMsl. [IPUHLIUITBI TOCTOSIHCTBA M COBMeljeHHUst 6a3. 12.
TouHOCTb 0GPabOTKHU: OCHOBHbIE MOHSITHS U BIUSIFOLKe (PAKTOPBI.
Paspen 4. TexHO/IOTHH 371eKTPO(U3HUECKOI U 3/IeKTPOXUMHUYECKOH 00paGoTKH
2 4  |meranos u cnnapop. 1. O6Was XapaKTePUCTHKA NEKTPO(H3HUECKHX 1 10 7 4 3 3 10
9/1EKTPOXUMHUYECKHX MeTOZ0B 00paboTKu. 2. DneKTpo3po3roHHast obpaboTka. 3.
DnekTpomMexaHuyecKast 06paboTka. 4. DIeKTpOXMMUUYeCKHe MeTobl 06paboTKH.
Bcero 3a 4 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAuTOPHBII NPAaKTUKYM
Homep u
1Y Oomem,
No HaMMeHOBaHUe
Tema MNPAKTHYECKOI'0 3dHATUA ayA.
n/n pasjena
gacoB
AUCIHHUII/TMHBI
1. OcHOBHBIE TEXHOJIOTHH JINTEHHOTO TMPpOM3BOACTBA U X 0COOEeHHOCTH.

1 Pazpen 1. 2. Onpegenenue rpynisl CJIOXKHOCTA 0T/IUBKU. 3. 'OCT 53464-2009. 2
TexHomorun Onpe,qeneHHe TOUYHOCTHU OT/IMBKH, Ha3HAUeHHe JINTENHBIX HaITyCKOB U
JINTENHOT0 TIPUITYCKOB.

2 NpON3BO/CTBA. 1. MeTozivKa U NIpUMepb! pellleHrs] TeEXHOJIOTMYeCKoM 3a/jaun 7

TOTyYeHHUs1 U3fe/is MeTofoM uThs B [1T'O.
Paszpen 2. 1. OcHoBHBIe MeTO/BI TOpPsTUeii 06pabOTKY aB/IeHeM 1 UX

3  |Texuojoruun ocobenHoctu. 2. TTOCT 7505-89. OnipeziesieHrie NCXOAHOTO UH/IEKCA 2
O6pa6OTKI/I IMTOKOBKH, Ha3HdAU€HKWE KY3HEUHLIX HAITyCKOB, IIPUITYCKOB U [JOITyCKOB.
MeTasljIoB 1. MeToziviKa ¥ IpUMepBb! pellleHrs] TeEXHOJIOTMYeCKOU 3a/jaun

4 2
AaBJIEHHEM. T0J/1y4eHus: OKOBOK MeToZoM 'Ol B OTKPBITHIX LITAMIIAX.

1. O6paboTKa THUIIOBBIX ITIOBEPXHOCTEH 3ar0TOBOK Pe3aHUeM. 2.
O6nacTv MpUMeHeHUs1 1 0COOEHHOCTU Pa3/IMYHbIX BUJJOB 00paboTKU

5 Pazpen 3. pe3aHreM: TOKapHOM, 0CeBOM, pe3epHOH, CTPOTATBLHOMN U J00EXKHOM, ?
TexHonoruu NpoTspKHOM. 4. OcobeHHOCTH 00paboTKK CIOKHOTPOPUIBHBIX U
MeXaHH4YeCKOM ('baCOHH])IX HOBerHOCTeﬁ. 3. METO,E[I/IKa Ha3HauyeHUs IPUITyCKa Ha
06paboTku oOpabaTbiBaeMbie TOBEPXHOCTH.
3aroTOBOK. 1. CocraB/eHue 1jlaHa TeEXHOJIOTMUEeCKOTro Mpoljecca 00paboTku JeTanu

6 pe3aHueM. 2. MeTO,I:[I/IKa " MpUMePHI peliieHud TeXHOJIOT4e CKOM 3aiaun 4

M0JIyUeHus1 fieTajieit 00paboTKoM pe3aHueM.

7  |Pasgen 4. MertofyiKa ¥ IpUMepsI pellieHus] TeXHOJIOTHUeCKO! 3a/jauM MoTyueHUst 3

TexHosoruu JleTaneii MeToZ,aMH1 3/1eKTPOpU3NUeCKON 1 371eKTPOXUMHYeCKOU
6 24282




3/1eKTpodU3HUe CKOl |(00paboTKH.
u
3/IEKTPOXUMUIYe CKOH
0b6paboTku
MeTaslIoB U
CI/IABOB.
Bcero 3a 4 cemectp 17
3.3. CamocronaTenbHast padora crygeura (CPC)
Ne Homep n HanmMeHOBaHue Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n pasfesia JUCHHIIMHBI 4acoB
1. IogroroBka K Jyiekuusam. 2. IToArotroBka K
1 Pasgen 1. TexHOMOrMM TUTEHHOIO [IPaKTUYeCKUM 3aHATHAM. 3. BhINonHeHne pacyeTos, 18
TIPOM3BO/CTBA. yepTexel, 3ck130B, cxeM. 4. OdopmsieHre oTyeTa 1o
MpakTHUueckou pabore.
1. IToaroroBka K yiekiusiM. 2. IlogroroBka K
? Pazpen 2. TexHosiorun 06paboOTKY pakKTUYeCKUM 3aHATHSIM. 3. BeImosiHeHre pacyeTos, 18
MeTaJlIoB /iaB/ieHUEeM. yepTekel, 3cKu30B, cxeM. 4. OdopmieHre oTyeTa Mo
MpaKkTHUeCcKou pabore.
1. IToaroroBka K ysekuusiM. 2. IlogroroBka K
Pasgen 3. TexHonorun
N MpaKTUYeCKUM 3aHATHSM. 3. BrinosHeHre pacueTos,
3 |MexaHWyeckol 06paboTKH N 18
yepTexxel, 3CKH30B, cxeM. 4. OdopmieHre OTUeTa 110
JArOTOBOK. MpaKTHUUeCKoU pabore.
Pazgen 4. TexHonorun
4 sneKTpodu3nUeckom 1 1. ITogroroBka K nekuusaM. 2. ITogroroBka K 3
3/IEKTPOXUMHUECKOM 00pabOTKU  [paKTU4YeCKUM 3aHSITHSIM.
MeTa/IOB U CILJIaBOB.
Bcero 3a 4 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12|13| 4 5 6 (7 8 9 10 ({11 |12|13| 14 15 |16 17
4 PI'P | BP3O (AP | | PTP | BP31 | AP PI'P | BP3[ | 4P| BP3/, 3au.

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocTrueckasi paboTa;
PI'P — pacueTHO-rpacduueckast pabora;
BP3/], — Boripock! N0 paszeny;
3a4. — 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
cnenyrommx popmax:

e /WarHoctuueckas pabora;

e pacueTHo-rpauueckast paborta;
* BONPOCHI 110 pasferny.

IIpomexxyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
* 33ueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. Poros, I'. I. [Io3HsK. . MarepuasoBefieH1e U TEXHOJIOTMSI KOHCTPYKLJUOHHBIX MaTepuasosB.
[IITammnoBouHOe U MUTeHOe TTPOM3BOACTBO. Mocksa: FOpaiit, 2020, 351. pec.

2. B. 1. PomaHoBckuii. . CipaBOUHUK I10 XOI0AHOM ITaMroBke. JI.: MammHocTpoeHue. JIeHUHID. OTA-
Hue, 1979, 176 3k3.

3. E. E. CknagHoBa, I. A. BopoObéBa, FO. A. ITeTpeHKO. . TeXHOIOIMsI KOHCTPYKIMOHHBIX MaTepPUa/IoB.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 76 3K3.

4. 1. TI. Cepebpenuukuii. . KpaTkuii cripaBoYHUK TexHOsora-MarrHocrpoutesst. CI16.: TTommrexHuka,
2007, 49 k3.

5. 3. JI. XXykog [u ap.] ; pea. C. JI. MyparkuH ; CII6 roc. monurex. yH-T. TeEXHOIOTHSI MallTUHOCTPOEHMS.
4. II [TpoektupoBaHue TexHonoruveckux npoueccos. bI'TY "BOEHMEX" um. [I. @. YcTHHOBa, , 34
3K3.

6. FO. C. BonkoB. . JneKTpou3ndeckre 1 3J1eKTPOXUMHUEeCKHe TIpoliecchl 00paboTku MarepranoB. CaHKT-
[TetepOypr: Jlanb, 2022, 571. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. TIpoGieMbl MallIMHOCTPOEHHUS ¥ aBTOMATH3aI|H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://obuchalka.org/20231009157277/materialovedenie-i-tehnologiya-metallov-fetisov-g-p-garifullin-f-
a-2007.html — MarepuasnoBefieHue u TexHosorus metasios, ®erucos II1., Fapudymmmna ®.A., 2007;
2. https://studylib.ru/doc/2481840/razrabotka-tehnologii-polucheniya-otlivok-v-peschano — pa3pabotka
TEXHOJIOTHU TIO/TyueHHs OT/IMBOK B TeCUaHo;
. internet-law.ru»>gosts/gost/49227/;
. https://djvu.online/file/L5wz1Q2gUaMK{f;
. http://repo.ssau.rw bitstream/Uchebnye-izdaniya/Praktikum-po-teorii-i-tehnologii-kovki-i-goryachei-
shtampovki-97877/1/978-5-7883-1737-3.pdf;
6. https://internet-law.ru/gosts/gost/19494/ — I'OCT 7505-89. ITokoBKU CTa/ibHbIe IIITAMIIOBAaHHEIE.
oIy CcKy, TIPUITYCKU U Ky3HEUHbIe HaIlyCKU;
7. https://studylib.ru/doc/2050010/raschet-pripuskov-i-promezhutochnyh-razmerov — PacueT npumyckoB u
TIPOME’KYTOUHBIX Pa3MepOoB;
8. https://elib.spbstu.ru/dl/2/3647.pdf/download/3647.pdf.

[S2IF SN OV]

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaneHast rekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApTHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl paBoBoi HHGMOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:

1. Adobe Reader;
2. OducHsiii naket Libre Office;



3. DjVuReader;
4. KOMITAC-3D V17.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. ITpoekTop;

2. CTeH/J] Ha OCHOBe Mofiesieli i OT/IMBOK U OT/TMBOK, TTOTYUeHHBIX 110 TEXHOJIOTHUYeCKUM TIpOoljeccaM
JIUTEHHOTO TIPOM3BO/ICTBA;

. AyIUTOpUS C YMCIOM TI0CA/IOUHBIX MECT He MEHbIIIe KOJTMUEeCTBA 00yUaroIXCs;

. Adobe Reader;

. Odwucheiit maket Libre Office;

. DjVuReader;

. KOMITAC-3D V17.

NO Uk W

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOI'MsI KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa TEXHOJIOTUA KOHCTPYKIIMOHHBIX MATEPUAJIOB siBrisieTcst AUCLIUTTAHOM
obsa3arenbHONM 4yacTH O70ka 1 mporpaMMbl MOATOTOBKM I0 HampasiaeHuio 24.05.02 IIpoekmupoeaHue
aeUAaYUOHHbIX U pakemHbix Oogueamesnell. JJUCLIMTIIMHA peanu3yeTcss Ha ¢akyabrere A PakeTHO-KOCMHUUECKOM
texuukd BI'TY "BOEHMEX" um. [J.®. ¥Ycrunosa kadezapori A2 TEXHOJIOI'MU KOHCTPYKIMOHHBIX
MATEPHAJIOB U ITPOU3BOJCTBA PAKETHO-KOCMUYECKOM TEXHUKMN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-7 criocoOHOCTh KPUTHUECKH M CHCTEMHO aHa/lIM3UPOBaTh JOCTH)KEHUS OTpac/d [JBUrATe/eCTPOEHUS U
JHEPreTUYeCKON TeXHUKH U CIIOCOOBI X TPUMEHEHHS B TPOQeCCUOHATEHOM KOHTEKCTE.

CopiepkaHue AWCLMIUIMHBI OXBaTblBaeT KPYT BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU U IepCHeKTUBHBIMH
TEXHOJIOTUUECKMMH CII0CO0aMH TIPOM3BO/CTBA 3arOTOBOK U JleTajied W3 Pas/MuHbIX KOHCTPYKLMOHHBIX
MarepHarnosB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e pacueTHO-rpacduueckasi pabora;
¢ BOMPOCKI TI0 pa3fieny.

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

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEXHOJIOI'MsI KOHCTPYKIIMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITe/IbHYIO PaboTy

CTyJ€eHTa.

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.

HaumeHnoBaHune padoThl

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. TexH0/IOTMH JIMTEHHOT0 MPOU3BO/CTBA.

1. TlogroroBka K nekuysMm. 2. Ilogroroska
K PAKTUYECKUM 3aHATUAM. 3.

B. A. Poros, I. I. [To3nsk. . MaTepuanoBejeHve 1
TEXHOJIOTUSI KOHCTPYKLIMOHHBIX Marepra’siosB.
[IITamIioBOUHOE U TUTEMHOE TIPOM3BO/ICTBO:

Mocksa: FOpaiit, 2020 (14-20)

BrirnosiHeHue pacueToB, uepTexeit N 18
P > 1ep ’ E. E. Cknagsoga, I. A. BopoGbéea, [O. A.
3CKU30B, cxeM. 4. OdopmiieHre oTUeTa 1o
DAKTHIECKOM DaBoTe IeTpenko. . TexHOMOTMS KOHCTPYKLIMOHHBIX
P pabore. marepuanos: CTI6.BTTY "BOEHMEX" um. I, ®.
YctrHoga, 2017 (1)
Wroro mno pasgeny 1 18
Pa3zgen 2. TexHooruu 00padoTKH MeTa/lVIOB AAB/IEHHEM.
B. I1. PomaHoBckui. . CripaBOUHUK 110 XOJI0AHOM
1. IToaroToBka K ekuusiM. 2. [logrotoBka | 1ramroBke: JI.: MaiivHocTpoeHye. JIeHUHTP.
K TIDAaKTUYECKUM 3aHATUSIM. 3. ota-aue, 1979 (1)
BrInonHeHne pacueToB, yepTeskel, B. A. Poros, I' T". ITo3nsk. . MaTepuanosefeHue U 18
3CKM30B, cxeM. 4. OdopmiieHre OTYeTa 10|  TeXHOJIOTHS KOHCTPYKLIMOHHBIX MaTepHasioB.
MpaKkTHUeCcKoi padoTe. [IITamnoBoYHOE U JIMTEHHOE MTPOM3BOJCTBO:
Mocksa: FOpaiir, 2020 (8-12)
Wroro o pasgeny 2 18
Paspen 3. TexHo/I0rHH MeXaHUYeCKOH 00paboTKH 3aroTOBOK.
IT1. T1. Cepebpenunkuii. . KpaTkuii CripaBOuHUK
1. TIoAroTOBKA K JieKimsv. 2. TIOArOTOBKA TexHosiora-MamHoctpouTens: CII6.:
- O i - < L0 [Monutexuuka, 2007 (3,6,7)
K MPaKTUYeCKUM 3aHATHUAM. 3.
. 3. JI. XKyxkos [u Ap.] ; pea. C. JI. MypalukuH ;
BrinonHeHye pacueToB, yepTekeH, 18
CII6 roc. monuTex. yH-T. TexHO/MOTHst
3CKHU30B, cxeM. 4. OdopmiieHre oTUeTa 1o
o MammHoctpoenus. Y. II [IpoektrpoBanue
NpaKTHUecKoi pabore.
TeXHOJIOTMYeCKUX mpotieccos: BI'TY
"BOEHMEX" um. [I. ®@. YcTuHOBa, (1,2)
Wroro no pa3geny 3 18

Paspen 4. TexH0/I0THH 3/1EKTPO(H3NUECKOH U 3/IEKTPOXUMHUYECKOI 00pal0TKH MeTa/l/IOB H CIIJIABOB.

1. TlogroroBka K nekuusim. 2. IlogrotoBka

1O. C. Bonkos. . Dnektpodusnyeckre U

X IDAKTHUCCKIM SAHSTHSIM 3JIEKTPOXHUMHYECKHE TIPOL[eCChl 00paboTKH 3
P ) MarepuanoB: CaHkt-ITetepOypr: Jlanb, 2022 (1-3)
Wroro no pasgeny 4 3
12 24282



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'USI KOHCTPYKIMIOHHBIX MATEPUAJIOB

®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

e BOMPOCHI 10 paszeny;

e pacueTHo-rpaduueckasi pabora;
e 3ayeT.

Kputepuu oneHuBaHus

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

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

Bonpocsl no pasjeny

Bormpockl 1o nepBbIM TpeM paszesiaM 3a[atoTcs B IpoLiecce 3alUThl OTUeTa M0 KayKZ0il BbIOJTHEHHON
PT'P. Boripockl MOTYT OBITH 33/IaHbl KaK HETIOCPEICTBEHHO TI0 caMoii PT'P, Tak U 10 MaTepuaiam JIeKI i
COOTBETCTBYIOLLIETr0 pa3jena. B ciyuae, eciv CTyileHT BePHO OTBedaeT Ha [10CTaB/IeHHble BOIpocsl, PI'P
CUMTaeTCs 3alUIeHHOM.
Bormpocel 1o ueTBepTOoMy paszeny 3aJatoTcsl 10 MaTeprantaM COOTBeTCTBYOIMX JIeKLUi. B ciyuae, eciin
CTYZIeHT BEPHO OTBeyaeT Ha M0CTaB/IeHHbIe BOIIPOCH], MaTepHasibl YeTBEPTOro pasjesia CUUTAOTCS YCIIeLIHO
OCBOEHHBIMHU.

PacuerHo-rpaduueckas pabora

PacueTHO-rpadrueckre pabOThI BBITIOHSIOTCS T10 TIEPBOMY, BTOPOMY U TPEThEMY pa3fie/siaM
MPOTPaMMBI U TIPE/ICTAB/ISIOT COOO0M pellleHre COOTBETCTBYIOIIeH TeXHOIOTHYEeCKOH 3a/jauu TI0 11abIoHy.
ITpuMeps! BeinoHeHus: PT'P pa3buparoTcst Ha MpakTUUeCKUX 3aHATHsIX,. OTueT o PI'P npezcrasisieTcs: B
TIeUYaTHOM W/IH B 3JIEKTPOHHOM (T10 KOPTIOPAaTHUBHOM 1ouTe) B (hopmare, 1peJyCMOTPEHHOM COOTBETCTBYIOIIM
11aboHoM. OTUeT He MOXKET OBITh TIPUHAT U MOJJIEXKUT ZI0paboOTKe B TOM C/yyae, eC/id B HEM:
* OTCYTCTBYIOT HEOOXO[UMBIE pa3ziesibl
* OTCYTCTBYIOT HEODOXO/[MMbI€ pacueThl U rpaduuecKrue MaTeprasibl
* NIpUBeJieHa HeKoppeKTHast MHGopMaLusi (HeBepHbIe pacyeThl, Pe3y/IbTaThl, BBIBO/bBI U T.I1.).
B cniyuae, ecniv oT4eT oOpMIIEH B COOTBETCTBUU C TIPE/bsIBIsieMbIMU TpeboBaHusMU, PT'P cuntaeTcs
BBITTO/THEHHOM.

3auer

ITpu yc/10BUY YCIIEIIHOTO NPOXOXK/EHUs TeKYIIero KOHTPOJIs yCI1eBaeMOCTH (BBIIIO/IHEHHe
JTUAarHOCTUYECKKUX paboT B COOTBETCTBUU C rpadrKoM pasz/iesnia 4), BLITIOHEHUS U 3alI[UThI Bcex Tpex PT'P, a
TaKKe YCIeIIHOT0 YCBOEHUsI MaTepyaoB YeTBEPTOro pasfiena, CTyeHT UMeeT NPaBo Ha MOTyvYeHue OLleHKU
"3auTeHo".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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PacueTHO-
. rpaduueckast
9 4 Pa3pgen 1. TexHo/10ruM JTUTEMHOT O 30 1 8 4 18 20 pabora,
MPOU3BOJACTBA.
Borpocs! o
paszeny
PacuetHo-
rpaduueckas
’ 4 Pa3zaen 2. TexHosoruu 00padoTKu 30 | 12 8 4 18 20 pabora,
MeTaJl/IOB /laB/IeHHeM.
Bompocs! o
pazzeny
PacuetHo-
Pa3pen 3. Texnonorum rpaduueckas
2 4 |MexaHHUYeCKOI 00padoTKu 38 | 20 | 14 6 18 50 paborTa,
3aroTOBOK. Borpocs! 1o
paszeny
Pazpen 4. TexHonorumn
? 4 3J1eKTpodm3nquK013 " 10 - 4 3 3 10 Boripocsl 1o
TeKTPOXHUMHUUYECKOH 00padoTKH pazzeny
MeTaJlVIOB M CIVIaBOB.
Bcero 3a 4 cemectp 108 | 51 | 34 17 57 100
Bcero nmo aucIuinge 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

OIIK-7
Bonpocbl omKkpbimoz2o muna:
Nel UTO 03HauaeT MOHSITHE «IUTeHHOe POU3BO/ICTBO»?
Ne 2 B yem oTiMuMA [0y CKOB, HAITyCKOB M IIPUITYCKOB B 3aTOTOBUTE/IBHOM MPOU3BO/CTBE?
Ne 3 Kakue ocHOBHBIe TpeOOBaHUS NPebABIISAIOTCS K JTUTEHHBIM CIIIaBaM?
Ne 4 Yro Takoe 06paboTKa MeTasIOB [jaB/ieHneM?
Ne 5 Uro o3HauaeT TepMUH "TIpOKaTKa'?
Ne 6 Yro Takoe K03 PHULIEHT TOYHOCTH TOKOBKH?
Ne 7 Kakumu cBoHCTBaMHM ZIOJDKEH 00/1a1aTh METa/VIOPEXKYIIUHA UHCTPYMEHT?
Ne 8 YTo Takoe ABMKEHHeE T0aun Ipy 00paboTKe pe3aHuem?
Ne 9 UTo 03HayaeT TepMUH "'ToueHue"?
Ne 10 B yem cymiHocTh npotiecca 371eKTPO3PO3UOHHOT0 YIIPOYHEeHHsI TTIOBEPXHOCTHOTO CJI0S

MeTasia (3/1eKTPO3PO3UOHHOTO JIETUPOBAHMUS)?
Bonpocbl 3akpbimoeo muna:

No 1 Kak Ha3bIBaeTCs 37IeMEHT JIMTEMHOUW CUCTEMBI, KOTODBIN MpefHa3HaueH J1/ist
JTOTIOJTHUTE/TBHOTO MUTAHUSI OT/IMBKY YKUIKUM METAJI/IOM B TIEPUO/] ee 3aTBepZAEBaHUS U
ycaJKu?

- BBITIOP
- 3ymrd
- TIATaTeNb

- IpuOBUTL

- LIJTAKOY/IOBUTEJTh

Ne 2 Kakoit iuTeitHbIN METOZ, IT03BOJISIeT MT0/TyYaTh OT/IMBKH CAMbBIX CJIOKHBIX KOH(MUTypaIuit
(v ipu 3TOM O€3 TIepeKOCOB), C TOHKUMH CTEHKAaMH, C BEICOKOW TOUHOCTBIO pa3mepos (IT
8...11) u kauectBoM noBepxHocTH (Rz 40...10 MKM)?
- JINTbe B KOKWIb
- MUThe B 000/I0UKOBBIE JOPMBI
- JINThe B TIeCUaHO-TJINHUCThIE (hOPMBI

- JIUThe I10 BhII/IaB/IA€MBIM MO e/IIM

- JIUThe TI0Z, JaB/leHueM
Ne 3 Kak Ha3bIBaeTCst CriocOOHOCTL MaTepHraJia 3arojHATh TUTeHHY0 hopMmy?

- aMmophHOCTh

- )KU/IKOTEKYUEeCTh
- MJIACTUYHOCTh

- TIO/I3yYeCTh

- (hopMO3arnoHsIeMOoCTb

Ne 4 Hedopmanys, py KOTOPOH peKpUCTa/IM3anys He yCrieBaeT IIPOU30MTH BO BCeM
o0beme 3aroTOBKM M MUKPOCTPYKTYPA TIO/IyyaeTcsi CO CiefaMu YIIPOUYHEeHus],
Ha3bIBaeTC ...
- ropsiuet

- HeTI0/THOM ropsiueit

- HeroJ/IHOM Xo/10HOM
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- TeTUIoun

- XOJIOMHOM
Ne 5 TTpUHIUT pOTAI[MOHHOTO 00yKaTHs BPAIAIOI[UMUCS BaJIKAMU JIEKUT B OCHOBE Tpoliecca

- BOJIOYEHUS
- 00BLEeMHOIA IITAMITOBKU
- IIpeccoBaHus

- TIPOKAaTKU

- INCTOBOM LITAMIIOBKHU

Ne 6 Kakoti Buz 06paboTku fiapieHreM (TpU MPOUMX PaBHBIX YC/IOBUSIX) OyzeT HauboJiee
3KOHOMHMYHBIM B YC/IOBHSIX MaCCOBOTO ITPOU3BO/ICTBA?

- ropsiuasi o0bemMHasl mrTaMrioeka Ha KM

- ropsiyas obnemHas mraMmrnoska Ha KTIIITT
- KOBKA B 3aKPbITOM LITamIle

- KOBKA B OTKPBITOM LUTamIle

- cBOOOIHAs KOBKA
Ne 7 Bribepute yTBepkeHHe, KOTOPOE OTHOCATCS K CKODOCTH pe3aHusi V:

- MOXKeT COOOIIaThCs! TO/IBKO 3ar0TOBKE
- MO’KET COOOIIAaThCS TOTBKO PEXKYI|eMy HHCTPYMEHTY

- 9TO JIMHeHHasi CKOPOCTh OTHOCHTEJIBHOTO JIBW)KEHHS Pe)XKYIIero MHCTPYMeHTa U
obpabaTbiBaeMoli 3arOTOBKH

- 9TO CKOPOCThb BHEZIDEHUS PeXKYIIIero jie3Brs B MaTepras 3arTOTOBKU

- 3TO CKOPOCTh PacTpOCTpaHeHusI IBVKEHUsI pe3aHust 10 BCeli oOpabaThiBaeMoi
MOBEPXHOCTU

Ne 8 Crasy, B KOTOPBIX MTPUCYTCTBYIOT O0JIblilee KOMueCTBO Kapbuaoo0pas3yiyx 3/1eMeHTOB
(Bonbdpam, MonrbeH, BaHa/IUM, XPOM), KOTOPBIe CBSI3bIBAIOT TIOUTH BeCh YIJIEPO[ B
crieL{iabHbIe KapOW/[bl, HA3bIBAIOTCS:

- OBICTPOpPEXKYLIHE CTaIN
- JIETUPOBaHHbIE NHCTPYMeHTa/IbHbIe CTaln
- MMHepa/lbHasi KepaMHyKa

- TBepJble CTa/Iu

- YI7IepOIUCThIe UHCTPYMeHTa/IbHbIe CTau

Ne 9 Jle3BuiiHast 00paboTKa ¢ BpalllaTe/TbHbIM IJIaBHBIM JBM)KEHHEM pe3aHus (TPHAaeTCst
peXXylljeMy UHCTPYMEHTY) U MIOCTyTIaTeIbHbIM JBIDKeHHeM ToJaun (TIpyaeTcs
3aroTOBKe), Ha3bIBaeTCs ...

- TOUeHUe
- (peszepoBanme
- IPOTSIrMBaHKUe
- TonbeHue

- cTporaHue

16



Ne 10 YKa)kuTe MeTasUl C HauIyulllel 3/1eKTPO3PO3HOHHONM 00pabaThIBaeMOCThIO:
- Bosib(hpam
- MarHuu
- MeJlb
- HUKeJTb

- TUTaH
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