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PABOYAS ITPOIT'PAMMA COCTABJIEHA B COOTBETCTBIM C TPEBOBAHUSIMU ®EJEPA/TIBHOI'O
T'OCYOJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHZIAPTA BBICIIIET'O OBPA3OBAHUS (PI'OC BO)

15.04.03 ITpuk/ajHasi MeXaHUKa

rog, Habopa rpymmsl: 2024

ITporpammy COCTaBHJIH:

Kadenpa E4 BBICOKOSHEPTETUYECKUE YCTPOMCTBA ABTOMATHUUYECKIUX
CUCTEM
Hecrepos Hukonaii ViBaHOBUY, K.T.H., JOLIEHT, 3aBe/yIOII1i Kadenpoit

Kadegpa E4 BEICOKO3HEPTETUUYECKUE YCTPOMCTBA ABTOMATUYECKUX
CUCTEM
KocTtrok ExareprHa BinaguMupoBHa, K.T.H., [OLIEHT, [OL[eHT

IMporpamMma paccMOTpeHa
Ha 3aceflaHnK Kadeapbl-pa3paboTurika .
paboueii mporpammel E4 BBICOKOOHEPI'ETUYECKUE YCTPOUCTBA ABTOMATUYECKUX CUCTEM

3apepytommii Kadenpoit Hecrepos H.U., K.T.H., fo11.

ITporpamMma paccMOTpeHa
Ha 3ace/lJaH{¥ BbIMyCKaroleil Kadepel

E4 BBICOKOOHEPTETUYECKUE YCTPOVICTBA ABTOMATUYECKHNX CUCTEM

3aBenytromuii kKadenpoii Hecrepos H.U., K.T.H., 1011




PABOYASA ITPOT'PAMMA JNCIIAITI/INHBI
IMPOTHO3NPOBAHUE MEXAHUYECKIX CBOMCTB B IIPOIIECCAX OBPABOTKHU JAB/TIEHUEM

Pa3pesibl padoueii mporpamMmsl

1. HEJIN OCBOEHUA JUCLHUIT/IVMHBI

2. MECTO JNCHUITJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPKAHUVE JUCLIATT/IMHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCLIUIT/IMHBI

5. YYHEBHO-METOINYECKOE 1 THO®OPMAILIMOHHOE OBECITEUEHUWE OVCHUTIJIMHBI
6. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUWE JUCHUITJIMHBI

ITpunoxeHus K padoueii mporpaMme AUCLMILIUNHBI
e Ilpunoxenue 1. AHHOTays pabodeii MpOrpaMmel

e Ilpunoxenue 2. TexHonornu U Gopmel oOyueHHst
o IIpunoxenue 3. @OH/BI OL[EHOYHBIX CPE/ICTB



1. IEJIN OCBOEHUSA JNCIIAII/INHBI

HEHI:;}O OCBO€eHUs JUCLUIIJIMHBI ABJIA€TCA Cl)OpMI/IpOBaHI/IE c1eayrmmnx KOMHETEHL[HﬁZ

TICK-5/24.3 — c11ioco6HOCTh TTPOBOAUTD aHA/IN3 OTPAC/IEBbIX METOAWK U TIPOTHO3HPOBATH JKCIUIyaTal[iOHHbIE XapaKTePUCTHKN
Ha J/IMTeNbHBIA T1epHo/, SKCIUTyaTalldy, OLeHWBAaTh BIIMSHHE YCTaJOCTHBIX TPeINuH, AeeKTHOCTH CTPYKTYpPBI B MpOILjeccax
TUIaCTUYeCcKoro JedOpMHUPOBaHUs U3flei MAalIMHOCTPOEHHUS, YUMThIBaTh pe3y/IbTaThl Hepaspyllaroljero KOHTPO/S 10
[MarHOCTHKe CTPYKTYpPbI U AeeKTHOCTH MaTepHasoB B Ipoljeccax IUIaCTUYecKoro Je(opMUpOBaHUs [Jisi IPOrHO3UPOBAaHMS
SKCITyaTaliOHHBIX XapaKTepPUCTHUK M3/le/Tii MallMHOCTPOEeHUsI Ha Ji/TMTeNbHbIN Neproj, SKCIUTyaTaluu

DOpMUPOBAHUIO KOMITETEHLIMH CITY)KUT JOCTIKeHNe CIeAYIOIUX pe3y/IbTaToB 00pa30BaHusI:
IICK-5/24.3

3HAHUA:
¢ CBeleHUA O KOMIIVIEKCHBIX TEXHOJIOTHAX W3TOTOBJ/IEHUA I/IB,Z[E]II/Iﬁ OTBETCTBEHHOI'0 HA3HAYE€HMS, BK/IIHOUAKOIIUX METOZbI

06paboTKY JjaBeHreM (XOI0HYIO IITaMITOBKY), TepMO0OPabOTKY ¥ XUMHUUEeCKyH0 00paboTKYy;

* METOZBI pacueTa TEXHOJIOTMYeCKUX IT1apaMeTpPOB MPOEKTUPOBAHMS, B TOM UHCIIe, UCTIOJTHUTEIBHBIX pa3MepoB pabodero
VMHCTPYMEHTA, pa3MepoB nonyhabprKaTa 1o orneparysiM, TeEXHOJIOTMYeCKUX CHJT Ha LLITaMIIOBOYHBIX OIepariysx;

* MeTOZibl KOHTPOJIS 9KCITyaTallMOHHbBIX XapaKTePUCTHK H3/e/nii;

- B/IMSIHHE TEXHOIOTNUeCKUX (hakTopoB Ha (hopMUpyeMble MeXxaHWUeCKHe XapaKTepUCTHKH B MPOLieCccax IITaMIIOBKY;

* MeTOZVKa ITpOBe/IeHHs] MeXxaHWJeCKHX UCITBITAaHWH [JIs1 OTIpe/ieJieHHs MeXaHHUeCKHX XapaKTepUCTHK;

* MeTO/MKa KOHTPOJISI TBEPAOCTH 0 BUkkepcy;

YMeHusl:

* pacueT MexaHWYeCKMX XapaKTePUCTHK IITaMITyeMbIX U3/e/nii;

HAebIKU:
MPOTHO3MPOBAHUA MEXdHUUYECKHUX XdPAKTEPUCTHK LITAMITYEMBIX METa/VINYEeCKUX 3JIEMEHTOB I/I3AEHI/Iﬁ OTBETCTBEHHOI'O

Ha3HauyeHu4.
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2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII BO

Ouciynmza MIPOTHO3UMPOBAHUE MEXAHUYECKHUX CBOMCTB B ITIPOIIECCAX OBPABOTKU
JABJIEHUEM sB/sieTcsl AUCHUTUIMHON YacTH, () OpMHpPyeMoii yuacTHUKAMH 00pa3oBaTe/IbHbIX OTHOLIeHH# 0/10Ka 1,
NporpamMMbl OArOTOBKY 110 Harpas/eHuto 15.04.03 IIpukaadHas MexaHuka.

CogepxaHue  JUCLIMIUIMHBL  SB/ASETCS  JIoTUUeCcKUM  Tipogo/pkeHveM  aucuuiuiiH:  MATEMATHUYECKOE
MOJE/INPOBAHUE ITPOIECCOB OBPABOTKHM METAJ/IVYIOB JABJIEHUEM, 3KCIHEPUMEHTAJ/IBHBIE
HNUCC/IEJOBAHMUA B OBPABOTKE META/UIOB [JAB/IEHUMEM, MATEPHAJ/IBI B IIPY>XXMHHOM
IMPOMN3BOACTBE, MEXAHUKA ITPOIIECCOB OBPABOTKHN JOABJ/IEHMEM, BBICIIIAAA MATEMATHUKA B
HAYUYHBIX MCC/IIEJOBAHUAX, METOAbBI JUAT'HOCTUKHU CTPYKTYPBI UM JE®EKTHOCTHU
MATEPHUAJIOB B ITPOLHECCAX IVIACTUYECKOTI'O JE®@OPMUPOBAHUSA.

Cojiep)KaHue AWCLUUTUIMHBI SIBSIeTCS OCHOBOU Ansi OCBOEHMsI JMCLIUIUIMH! BI)VIHOJ'IHEHI/IE, IMOAIOTOBKA K
MNMPOLEAYPE 3AIIMUTHI 1 3BAIITUTA BbIITY CKHOU KBAJTIMOUKAIIMOHHOU PABOTbI.

ITpeziBapuTe/IbHBIE KOMITETEHIIMH, COPMUPOBAHHbIE ¥ 00YUYarOIerocs j0 Hauasna U3y4eHust JUCLIUIIAHBL:

¢ OIIK-10 — CriocobeH pa3pabarbiBaTh (U3MKO-MeXaHHUeCKHe, MaTeMaTH4eCKHe U KOMITBIOTepHbIe MOJIe/H P PeLlIeHH
HayYHO-TeXHUYeCKHX 3a/1a4 B 00/1aCTH TIPUK/IaZHONH MeXaHUKH

e OIIK-11 — CnocobeH onpeziensiTb HallpaB/IeHNs MepCIeKTHBHBIX UCC/Ie0BaHNi B 00/1aCTH TIPUK/IaZHON MEXaHUKH C
Y4eTOM MUPOBBIX TeHZeHLMI pa3BUTHsL HAyKH, TEXHUKU U TEXHOJIOTHI

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh aHA/IMTHUYECKHE U UMC/IEHHbIE METOAbI TIPU CO3JAHUM MaTeMaTHUeCKHUX MOJeek
MallIiH, TPUBOJOB, 000PY0BaHMs1, CUCTEM, TEXHOJIOTUYECKHX TIPOLIECCOB

¢ TICK-5/24.1 — CrniocobeH pa3pabarbiBaTh COBpEMEHHBIE TEXHOJIOTHH MPOU3BO/ICTBA JieTael (U31eTuii)
MaLIUHOCTPOEHHUS

e TICK-5/24.2 — CniocobeH paboTarh € HayuHO- TEXHUUECKOMN IUTepPaTypoi 1 3/IeKTPOHHBIMU CpeJCTBAaMU MH(OpMAaIuy,
MIPOBOAWTD HayuHbIe UCC/IeA0BaHus], 00pabaThIBaTh U TEXHUUECKHU IPAMOTHO 0hOPMIIATH Pe3y/IbTaThl HAyYHO-
WCCIIeIoBaTe/IbCKUX paboT B 06/1aCcTy MPOU3BOACTBA JieTasiell MallIMHOCTPOEHHUs

¢ TICK-5/24.3 — CriocoGeH NpOBOJUTEL aHA/IN3 OTPAC/IeBbIX METOUK 1 MPOTHO3UPOBATH YKCIITyaTallMOHHbIE
XapaKTepUCTUKU Ha JJINTe/bHbII Neprof, SKCIUTyaTaljuy, OLleHUBaTh B/IUSIHUE yCTaJ0CTHBIX TPELUH, Je(eKTHOCTU
CTPYKTYPBI B IIpOL{eccax M/IaCTHUeCKOro ieOpMUPOBaHHUS H3/ie/IMi MallIMHOCTPOEHUs, YUUTHIBATh Pe3yJIbTaThl
Hepa3pyLIaloIiero KOHTPOJIs N0 JUArHOCTHKE CTPYKTYPBI U jed)eKTHOCTH MaTepHrasioB B MPOLIeCCax M1acTUYeCKOro
ZlecopMHUpOBaHUS /1711 IPOrHO3UPOBAHMS SKCITyaTaljMOHHBIX XapaKTepUCTHUK U3/le/IMii MallIMHOCTPOeHHs Ha JTUTe/IbHbIN
IepUO/, SKCIUTyaTaluu

¢ YK-1 — CriocobeH OCyIIeCTBIATh KPUTHUECKHI aHaIn3 Mpob/ieMHBIX CUTYal{ii Ha OCHOBE CHCTEMHOTO ITOAIXO7a,
BbIpabaThIBaTh CTPATETrHIO JeHCTBHIN



3. CTPYKTYPA 1 COAEPXXKAHUE NVCIIAIIVINHBI

OO6i11ast TPYZ0€MKOCTh JUCIIUIIMHBI COCTaBIseT 3 3.e., 108 u.

3.1. Copep:xaHue (JUAAKTHKA) JUCLIUILIHHBI
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Pa3,qe1l 1. TunoBbIe TEXHOIOrMYECKHe nponecchl H3roToB/IeHUA MeTa/U/IMYeCKHX 3/IeMeHTOB n:me}mﬁ
OTBETCTBEHHOr0 Ha3HaueHus. 1.1. XapaKTepHCTMKa MeTalJInyeCKUX 3/1eMeHTOB HSAEJH/IFI OTBETCTBEHHOIO
6 1 Ha3HaueHust ¥ TpeOGOBaHwMs, pe/ibsiB/sieMble K HUM. 1.2. CTPyKTypa NpoLeccoB (BblaeeHue 38 20 6 14 18 30
TEXHOJIOTMUYECKHX ITANOB, LUK/IOB, onepawuii). 1.3. OCOGEHHOCTH TUIOBBIX TEXHOJOMHUECKHX [POLIECCOB.
1.4. TIpumeHsieMble MeTOABI 06paboOTKH, X Ha3HauYeHHe B TeXHOIOTMUeCKUX mporjeccax. 1.5. TlpumensieMbie
B IIPOM3BO/ICTBE I/ISLLE}II/Iﬁ OTBETCTBEHHOI'O Ha3HaYeHWs1 MaTepHa’ibl.
PEB]:[eIl 2. TexHO/IOrHYECKHE napamMeTpbl MPOLEeCCOB H3roTOB/IEHHS MeTa/l/IHYeCKHX 3/IEMeHTOB
6 1 M3/1e/IMH 0TBETCTBEHHOro HasHauyeHus. 2.1. [ToHsITHe HAKOIUIEHHOW U OCTATOUHOM cTeneHu jedopMariuu. 37 16 6 10 21 40
2.2. Moyienu /i1 pacueTa MexaHMueckMX CBOHCTB MaTepuasios 2.3. MeTojnKa NpOrHo3upoBaHHst
MeXaHUUYeCKUX CBOMCTB 1LITaMITyeMbIX MeTa//TH4eCKHUX 3JIEeMeHTOB I/ISAE}II/IFI OTBETCTBEHHOI'O Ha3HauYeHHus.
Pa3pes 3. KOHTPo/Ib MexaHHUeCKHX CBOWCTB rOTOBBIX H3/ie/uit. 3.1. MeTo/p! KOHTpoJIs. 3.2.
6 11 MexaHuueckue ucnbitaHus. 3.3. MeTozb! onpe/ieneHys TBepocTy. 3.4.3aBoJiCKIe MeTO/|bI OTpe/ie/leHUst 33 15 5 10 18 30
MeXaHHYeCKHX XapaKTepHCTHK.
Bcero 3a 11 cemectp 108 51 17 34 57 100
Bcero no gucumiuHe 108 51 17 34 57 100
3.2. AyAMTOPHBIH NPaKTHKYM
Oo0nem,
Ne Homep u HauMeHOBaHuUe pa3jiesa
Tema NpaKTHU4YeCKOro 3aHATHS ayp.
n/n JIMCLH{UTLTHHBI
yacoB
1 Wepapxuueckast CTPyKTypa THUIIOBBIX TEXHOIOIMYECKUX 2
ripotieccoB. TexHooruuecKuit 3Tarm, LWK/I, oreparus.
2 XapakTepHbie 0COOEHHOCTH TUTIOBBIX TEXHOJIOTMYeCKUX 2
niporieccos. [IprmeHsieMble METOZbI 06PabOTKH.
XomoaHast INTaMITIOBKa — OCHOBHOM MeTog, hopMooOpa3oBaHust
3 MeTa/l/IMueCKUX 3/IeMEeHTOB NaTpoHOB. [Ipumensiemble 2
Pasgen 1. Turoeble TexHoornyeckue ILITaMIIOBOUHbIE ONepaliy, UX Ha3HaueHue.
TIpOLIeCChbI U3rOTOB/IEHUSA MeTa/VInueCKHX
o Tepmyueckast obpaborka. HasHaueHne. PexxiIMbI IPOBejeHHS
4 3JIEMEHTOB H3/je/IMU OTBeTCTBEHHOI'0 . 2
oreparu.
Ha3HaueHus.
5 Xumuueckasi 06paboTka. HasHaueHue, mpuMeHsieMble Ha ’
[IPOM3BO/CTBE OlepaLiyH.
6 BrvisiHre IPUMEHSIEMBIX METOZIOB 00paboTKM Ha (hOpMHUpYeMEIe 2
MeXaHUueCKre XapaKTepUCTUKU IITaMITyeMbIX U3/le/THi.
7 Marepransl aTpOHHOTO NPOU3BO/CTBA. UepHBbIe U 1{BeTHbIE 2
MeTaJl/Ibl.
8 PacueT HakKoIIJIeHHOW M OCTaTOYHOM cTerneHel fedopmaLyu. 2
PaspaboTaHHblie Ha Kadeape MOZie/u /sl pacueTa
9 MeXaHUueCKHUX CBOWCTB MaTepHasioB MaTPOHHO-TU/Tb30BOTO 2
Pazgen 2. TexHonornueckre napameTphbl IIPOU3BO/CTBA.
NpOLIECCOB M3TOTOB/IEHNS METa/VINYECKUX AnropuT™ pacueta pOpMHPYyeMbIX MeXaHUUeCKUX
10 3/IEMEHTOB M3/1€/IMH OTBETCTBEHHOT'O XapaKTepUCTHK FOTOBLIX JieTajleld IpY peanu3aliiy TUTIOBbIX 2
Ha3HaueHusl. TeXHOJIOTMYeCKUX MPOLeCCoB. VIcXopHbIe faHHbIe [1s1
[IPOrHO3MPOBAHUS.
11 Perienue 3a/jau 1o MporHO3MpOBaHUI0 MeXaHUUeCKHUX CBOWCTB 4
TU/Ib3 K IIaTPOHAM CTPE/IKOBOT'O OPY>KHSI.
12 MeTopp! KOHTPOJIA. 2
13 MexaHnuecKue UCTIbITaHUS. 2
14 . MeTo/bl orpe/ieneHus: TBepAOCTH. 2
Paspen 3. KoHTponb MexaHWUYeCKUX CBOKCTB A PEA PA -
15 |TOTOBBIX M37e/HIA. KonTposb KauecTBa roTOBBIX I/IE/I[EIH/II/I 110 MUKPO- U 2
MaKpOCTPYKType. XUMHUUeCKUN aHa/Iu3.
16 3aBOZCKME MeTO/Ibl OIIpee/IeHNsI MeXaHye CKUX 2
XapaKTepHUCTHK.
Bcero 3a 11 cemecTp 34
3.3. CamocTronaTenbHasn padora crygenra (CPC)
Ne Oonem,
i Homep u HanMeHOBaHUe pa3je/ia AUCLUNIUHbI Cojaep)xaHue yueOHOro 3a/jaHUs 4acoB
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1 |Pa3gen 1. TunoBble TeXHOOTUUECKUe TTPOLIeCChI
W3rOTOB/IEHUSI MeTa/l/TNYeCKUX 3/1IeMeHTOB U3/|e/uii
OTBETCTBEHHOI'O Ha3Ha4YeHUs.

No

Brinonxenue fgomaiiiHero 3aganus Ne 1 «AHanu3
TeXHO/IOTMYeCKOro MpoLjecca U3roToB/IeHUs
MeTa/IJINYeCKOI0 1eMeHTa»

10

Vi3yueHre peKOMEeHZ0BaHHOM JINTEPATyPhbI

@

BrimonHenue gomatiHero 3agaHus Ne 2 «Pacuer

Pazpen 2. TexHonornueckye rapaMmeTphbl ITPOL[eCCOB o
3 " MeXaHUUeCKHX CBOWCTB ILITaMITyeMOro 10
W3rOTOBJ/IEHUS] MeTa/I/IMUeCKUX 3/IEMEHTOB U3Zle/TUi
MeTa/l/IMUeCKOro 1eMeHTa IlaTpoHa»
OTBETCTBEHHOI'O Ha3Ha4YeHUsl. =
4 W3yueHne pekoMeHAyeMON IUTepaTypbl 11
Pasgen 3. KoHTponb MeXxaHUYeCKUX CBOMCTB FOTOBBIX o
5 N V3yueHre peKOMeH/J0BaHHOM JIUTePaTyphl 18
WU3nenuil.
Bcero 3a 11 cemectp 57
4. ®OPMbBI KOHTPOJII OCBOEHUA JUCIIUII/INHBI
CEMECTP HEJE/IN CEMECTPA
112|134 5 6 (7|8 9 10 | 11 |12 |13 | 14 15 16 17
11 TexK | OP 3, TexkK ap TexK | OP 13, 3au.
YcoBHBIE 0003HaUeHMST:
e [P — nuarHOCTHYeCKasi paborta;
e TekK — BOMPOCHI /151 TEKYLL|ero KOHTPOJIS;
e [13 — noMalliHee 3a/jaHue;
® 3ay. — 3a4eT.
Tekymuii KOHTPOJIb YCIIEBAaeMOCTH CTYJEHTOB IPOBOJUTCS B IMCKPETHbIe BDeMeHHbIe NHTEPBaJbl B CIeAYIOLINX
¢dhopmax:
e JWarHoCcTUueckas pabora;
e BOIPOCHI /IS TEKYIL[er0 KOHTPOJIS;
e /lOMalllHee 3a/laHue.
IIpome:KyToOUYHasi aTTeCTaMs IPOBOJUTCS B hopMax:
* 3ayeT.
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5. YYUEBHO-METOJANYECKOE ¥ TH®OPMAIIMOHHOE OBECIIEUEHUE
VICIIUTI/TAHBI

5.1. OcHOBHas1 MUTeparypa Io JUCLIUIUIMHE:

1. I A. JanwnuH, B. I1. Oropogaukos, A. b. 3aBosiokuH. . OCHOBBI IPOEKTHMPOBaHUS ITAaTPOHOB K CTPEIKOBOMY OPYXKHIO.
CII6.BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2017, 18 3K3.

2.T. A. JanunuH, E. B. 3arepyxa. . IIporHo3rupoBaHue MexaHUUeCKUX CBOWCTB JleTasell, U3roTaB/IMBaeMbIX XOJIO0LHON
mrammoBkoi. CIT6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018, 30 3K3.

3.T. A. JanwnvH, E. B. 3arepyxa, . C. ®uvH. . [IpoeKTHO-TEXHOIOTHYeCKOe obecrieueHre HaZléKHOCTH
(YHKL[IOHMPOBaHUsI IAaTPOHOB cTpeskoBoro opyxust. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctrHOBa, 2017, 351. pec.
4. H. T1. Arees, I. A. JanumuH. . TexHosorus npou3sBogctsa Beictpenos. CII6.BI'TY "BOEHMEX" um. [I. @. YcTuHOBa,

2009, 41 3k3.
5. H. I1. Arees, I. A. lanunuH. . TexHoorus npousBojcTBa BuictpesioB. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTHUHORAa,
2009, >51. pec.

5.2. [JonionHUTeIbHAS JIATeparypa 110 AUCLIUILINHE:
He TpebyeTcs..

5.3. Ilepuoguueckue U3faHus:
He TpeOyroTCs.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TeJIEKOMMYHHUKAIIMOHHOW ceTH "VIHTepHeT", HeOOXOAUMBIX /ISl OCBOEHHS
JTUCLIUTTMHBI, 3/1eKTPOHHBIE OUOMMOTeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — dyHnameHTanbHast
6ubnuoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBA.

CoBpeMeHHbIe TIpodeCcCHOHaMbHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaumoHasnbHast anekTpoHHast bubmuoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast a/iekTpoHHasi 6ubsmroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTomHoTekcTOBas 3neKTpoHHast bubroTeka Poccuiickoro doHa GyHaMeHTaabHBIX
WCC/IeIOBaHUM.
VHdopmaLoHHbIe CTIPaBOYHbIE CUCTEMBI:
1. TexskcrnepT — MH(opMaLOHHBIN TOpTaa TEXHUYECKOTo pery/rpoBaHysi: Hopmel, npaBuia, cranzapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB cobcTBeHHOI
regepauuu bI'TY "BOEHMEX" um. []. ®. YcTtrHOBa;
3. http://www.consultant.ru/- KoxncynsranrIlmoc- nHGOPMAIMOHHBIH ITOpTas paBoBOit HH(OPMALIH.
5.5. TIporpamMmmHoe obecrieueHue:
He TpebyeTcs.

5.6. lHpopMaI[MOHHbIE TEXHOJIOTHH:

B3anMozeicTBre ¢ obyuarorumucs nocpencteoM DVIOC Moodle BI'TY « BOEHMEX» um. [I.®. YcTrHOBA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE AN CIUIIVINHbI

6.1. JIeKijuOHHBbIE 3aHATHS:

CIielMan3upoBaHHble TpeboBaHus 110 000PY/OBaHUIO OTCYTCTBYIOT; ayAUTOPHS C TIOCAJOUHBIMI MeCTaMH I10 KOTUUEeCTBY
CTY/IeHTOB; [JOCKa.

6.2. IlpakTHueckue 3aHATHUSA:

. AKyCTHKO-3MUCCHOHHasi cucTeMa JIOKTOH;

. IHcTpyMeHTanbHbIe 3MepUTeTbHbIE MUKPOCKOIIBI;

. [Ipubops! 7151 n3MepeHust TBepA0CTH TI0 bprHenmo u Poksery;

. UcnpitatenpbHas MairHa Shimadzu AGX-100 ¢ HomuHamsHOM cuoi 100 kH;
. McnerratensbHas mamviHa I'MC-50 ¢ HomuHanbHOM cuior 500 kH;

. MicnibitatenbHas MaimHa MMU-30 ¢ HomuHanbHoM cuon 300 kH;

. UcnprtatensHast Mammmbaa IM-4A ¢ HomuHanbHOH crton 40 kH.

NOOUThA WN -

6.3. IIpouee:

1. pabouee MecTO TperofaBaresis, OCHaljeHHOe KOMIIBIOTEPOM C /IOCTYTIOM B VIHTepHeT;
2. pabounie MecCTa CTYAEHTOB, OCHAIL[eHHbIe KOMIBIOTEPaMH C ZOCTYTIOM B VIHTepHeT, TipefHa3HaueHHbIe [ijisi paboThl B
3JIEKTPOHHOM 06pa30oBaTe/IbHOM cpefe.



TIpunoxenue 1
. K paboueii mporpaMme JUCLUILIHHbL
ITPOI'HO3UPOBAHMUE MEXAHMYECKMNX CBOUCTB B ITPOIIECCAX OBPABOTKHU JABJIEHUEM

AnHoTanus padoueii NporpaMmel

Iuciynmuaa IIPOTHO3UPOBAHUE MEXAHHUYECKHUX CBOMCTB B IIPOIIECCAX OBPABOTKH
JOAB/IEHUEM siBrisieTcsi JUCLIMIUIMHON YacTH, (OpMHpPyeMoli y4yacTHHKaMH 00pa3oBaTe/IbHBIX OTHOLIEHWH 0O10ka 1,
MporpamMMbl MOATOTOBKU IO HampasieHuto 15.04.03 Ilpukaadnas mexaduka. [ucuunivHa peanvsyeTcs Ha (akynbrete E
Opyxue u cucremsl BoopyxeHus BI'TY "BOEHMEX" um. [.®. YcruHoa kadenpoii E4 BBICOKOSHEPTETUYECKUE
YCTPOVICTBA ABTOMATUYECKNX CUCTEM.

JucuunivHa HarjeseHa Ha (popMHUpOBaHIe KoMnemeHyul:
T1CK-5/24.3 criocobHOCTb MPOBOAUTDL aHA/IM3 OTPAC/IeBbIX METOAMK U MPOrHO3MPOBaTh IKCIUIyaTaLOHHbIe XapaKTepUCTHKH Ha
JVITENbHBINA TIePHOf SKCIUIyaTaliy, OL|eHWBATh B/IMSHME YCTaJOCTHBIX TpEIH, JedeKTHOCTH CTPYKTYpbl B Ipoljeccax
TUIACTHYeCKOro /1e()OpPMHUPOBAHUS HW37le/TMA MAIIMHOCTPOEHMs, YUHMTHIBATH pPe3y/IbTaThl HepaspyLIarollero KOHTPOS II0
JVMarHOCTHKe CTPYKTYPHI U Ae(heKTHOCTH MaTepHasoB B MpOIjeccax IUIACTHYeCKOro AehOpMHMPOBAHMS [JIs1 TIPOTHO3HPOBAHUS
3KCIUTyaTal{OHHBIX XapaKTePUCTUK H3Zle/THH MalllMHOCTPOEHNUS Ha A/IUTe bHbIM TIeproj, SKCILTyaTallii.

Cogep>kaHye JUCLMIIMHBI OXBAThIBAaeT KPYT BOIIPOCOB, CBSI3aHHBIX C METOAMKOM pacyeTa MeXaHUYeCKHUX CBOWCTB H3[e/us IpH
peann3aliii THUIIOBBIX TE€XHOJIOTHYECKHX IIPOLEeCCOB, BK/IFOUYAKOLIMX TdKKWE€ METO[bI O6pa6OTKI/I, KaK XO0J/ioAHadA IITaMITOBKa W
TepmoobpaboTka.

ITporpaMMoti JUCLIMIUIHHBI TIPeAYCMOTPEHBI C/IeYIOLe BUABI KOHTPOJIS:

TekyIHi KOHTPOJ/Ib YCIIeBaeMOCTH CTYZIeHTOB ITPOBOJUTCS B IUCKPETHbIE BpeMeHHbIe HHTePBa/Ibl B C/IEYFOIUX
¢dhopmax:
e JMarHoctuueckas pabora;
¢ BOIIPOCHI /I TEKYLIero KOHTPOIs;
e /lOMalllHee 33/laHue.

IIpomerkyTouHasi aTTecTamMs IPOBOJUTCS B hopMax:
e  3aueT.

Ob1asi TPyZOEMKOCTb OCBOEHHs [JUCLWIUIMHBI cocTaBiser 3 3.e., 108 u. IIporpamMmoil JUCLMIUTHBI TIPEJyCMOTPEHBI
JieKIIMOHHbIe 3aHaThs (17 4.), mpakTuueckue 3aHaTus (34 4.), camocTosiTeibHast pabota cryaeHTa (57 4).
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TIpunoxenue 2

. K paboueii mporpaMme JUCLUILIHHbL
ITPOI'HO3UPOBAHMUE MEXAHMYECKMX CBOUCTB B ITPOIIECCAX OBPABOTKHU JABJIEHUEM

TEXHOJ/IOI'MA 1 ®OPMbI OBYUEHUA

PexkoMeH/jaliy 110 0CBOEHUH AUCIUILUIMHBI J/ISl CTYJeHTa

TpyA0eMKOCTh OCBOEHUSI JUCLIMIUIUHEI cocTapisieT 108 u., n3 HuxX 51 4. ayIUTOPHBIX 3aHATHI, U 57 4., OTBEIEHHBIX Ha

CaMOCTOSITeJIBHYIO PaboTy CTyZieHTa.

PekoMeH/IaLIMK TI0 pacripesie/ieHn0 yueOGHOTo BpeMeHH TI0 BH/jaM CaMOCTOSITe/TbHOM paboThl M pa3jesiaM AUCLIMTITAHBI

TipuBe/ieHbl B TabsmLe.

KOHTpOJ'IL OCBO€HHSA OUCHUIUVIMHBI MPOWU3BOAUTCA B COOTBETCTBHUH C [TonoxxenueM o TeKylleM, py6E)KHOM KOHTpOJIE
ycrieBaeMOCTH U HpOME)KyTOLIHOﬁ arTecTaiguu o6yqa}01u1/1xca.

@DopMbI KOHTPOJISL ¥ KDUTEPUH OLIEHUBAHUS TIPUBe/ieHb! B IPU/IoKeHUH 3 K Paboueit mporpaMme.

HaunmeHoBaHue padoTsi

Pexkomenjyemasi 1uTeparypa

TpyaoeMKOCTb,
yac.

PEB[[EJI 1. TunoBbIe TEXHO/IOTHUECKHE npouneccol U3roToB/IEHUA META//THYECKHUX 3/IEMEHTOB I/I3J.'[EJ'[lflﬁ OTBETCTBEHHOI'0

Ha3HAYEHHUH.

BeimoniHenue fomarsero 3aganus Ne 1
«AHan3 TeXHOJIOTYeCKOro nporecca
W3rOTOB/IEHMUS] MeTasyInueCKOro
371eMeHTa»

N3yueHne peKoMeHA0BaHHOM
JIUTepaTypbl

I A. Jauunun, B. I1. Oropognukos, A. b. 3aBosiokuH. . OCHOBBI
MPOEKTHPOBaHMsI TIATPOHOB K CTPeKOBOMY opy»kuto: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctunHoBa, 2017 (5, 7)

H. II. Arees, I'' A. lanunuH. . TexHo0rUst IPOU3BOACTBA
BeicTpesioB: CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2009
(Bce)

H. I1. Arees, I. A. lanunuH. . TexHonorys npou3sBoACTBa
BeicTpenioB: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2009
(Bce)

I A. Nanunus, E. B. 3arepyxa, [I. C. ®unuH. . IIpoekTHO-
TEXHOJIOTHUYeCKoe 0becreueHre HaZiEKHOCTU QyHKIIMOHUPOBAHHUS
TaTPOHOB cTpeskoBoro opyxus: CI16.BTTY "BOEHMEX" uwm. 1. ®.
YcruHoBa, 2017 (3-6)

10

Uroro no pazgeny 1

18

Pa3,qen 2. TexHo/oruuyeckKune MnapaMeTpsbl MPOIeCcCcoB U3roToOB/ICHUA MeTA/I/IMYE€CKHUX 3/IEMEHTOB HBI[EJII/lﬁ

OTBETCTBEHHOI'0O HAa3HAYEHHUSA.

BrinonHenue gomariHero 3agaHust Ne 2
«Pacuet MexaHMUYeCKHUX CBONCTB

I. A. Janunun, E. B. 3arepyxa. . IIporno3npoBaHie MexaHA4YeCKUX

LITaMITyeMOI'0 MeTa/l/InYeCKOro CBOWCTB JleTasiell, U3roTaB/lIMBaeMbIX XOI0HOW IITaMIIOBKOM: 10
3/IeMeHTa NaTpoHa» CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018 (4)
Vi3yyeHue peKoMeH/lyeMO# JIUTepaTypbl 11

Wroro 1o pasgeny 2 21

Pa3pen 3. KoHTpPo/1b MeXxaHHYeCKHX CBOMCTB FOTOBBIX U3/e/IH.

N3yueHne peKOMeH/10BaHHOU H. II. Arees, I'. A. lanunuH. . TexHonorvs npou3sBoACTBa 18
JIUTEepaTypbl BeicTpenioB: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2009 (6)

Wroro o pasgeny 3 18
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TIpunoxenue 3
. K paboueii mporpaMme JUCLUILIHHbL
ITPOI'HO3UPOBAHMUE MEXAHMYECKMX CBOUCTB B ITPOIIECCAX OBPABOTKHU JABJIEHUEM

®OH/] OHEHOYHBIX CPEJICTB

®DOoH/| OLIEHOYHBIX CPEe/ICTB, TIO3BOJISIOLINE OLIeHUTD Pe3y/ibTaThl 00yUeHust 0 JAHHOHN JUCLIUI/IMHE, BKIIOYAIOT B Ce0st:

® JMarHoCTHhyeckKas pa60Ta

e JOMalllHee 3a/laHue;

® BOIIPOCHI AJid TEKYLero KOHTPOJIA;
® 3auerT.

KpuTtepuu orjeHMBaHUS

JuarHocruueckas pabora
Juarsoctuueckasi pabora npoBozutcs B popme tecta B SMIOC Moodle:

e TIpU MMpaBUJIbHOM OTBeTe MeHee UeM Ha 60% BOITPOCOB - He aTTeCTalud;
® TIpyU NMMpaBWUJIBHOM OTBeTe Ha 60% BOIIPOCOB U 6ostee - aTTecrauus.

JlomaiiHee 3afiaHue
HomarHee 3asanre Ne 1 «AHanM3 TEXHOJIOTMYECKOr0 NPOLjecca U3roTOB/IeHNs MeTa/UINUeCKOrO JIeMeHTa Usfieslus
OTBETCTBEHHOI'0 Ha3HAUEHMSI»:

,ﬂOMaLUHeE 3aJaHue Ne 2 «PacueT MexaHHUeCKUX CBOUCTB [ITaMITyeMOI'o MeTa/IJIM4Y€eCKOI'o 3/71eMeHTa U3e/1isd OTBETCTBEHHOI'O
Ha3HauYeHUs».

OTueT Mo JOMaIlHUM 3afIaHUsIM

Ortuer 1o JOMalIHUM 33/]aHUsIM TIPe/ICTaB/IsIeTCs B IleyaTHOM BHze. TpeboBanust K odopmiieHnto - B cootBetcTBrr ¢ 'OCT 7.32-
2017.

[JloMariHee 3a/jaHue TIPUHUMAETCsI TIPY Ha/TMunH 75 6asiios.

Kputepuu oLieHMBaHuA:

NPaBU/ILHOCTb PAacyeToB (CTPYKTYpPHas! yIOPsii0UeHHOCTb, CChIIKM Ha JIMTepartypy, TabmuLbl, pUCyHKH) — 50 6asios;

0 mpaBU/IBHOCTL O)OPMJIEHHSI OTUeTa (CTPYKTypHask YIIOPsiZl0UeHHOCTb, CChIIKM Ha JINTepaTypy, TabnuLibl, PUCYHKH) — 15
0asioB;

0 JIOTHYHOCTB U TTOCTIe0BaTeTbHOCTE U3/I0KeHHs MaTeprasa — 5 6auios;

0 BbICOKOE KauecTBO rpauueckoro Marepuana —— 20 6asuios.

Ortuer 1o joMallHeMy 3a/IaHHI0 He MOXKET OBITh IPUHAT U MOZJIEXXUT A0paboTKe K ciyyvae:

0 oTCcyTCTBHS HEOOXOMMBIX Pa3ziefos;

U Hebpe)xHOTO 1 6e3rpaMOTHOTO O(OPMIIEHVSI.

Bonpocsl 151 TeKy11ero KOHTPOJIst
Borpocs! [jjist TEKYLEro KOHTPOJIsE YCIIeBaeMOCTH B (popMe JUarHOCTHUeCKOl paboThl pa3pabaTbiBatoTcsi (0OHOBIISIIOTCS)
€)KeroJHO B COOTBETCTBUM C MaTepHaaMH, M3y4eHHbIMU 00yYaroIMHCS.

3auert

Mo KaXkI0OMy KOHTPOJIbHOMY MEPOTIPUSTHIO 00yUarOLHii (TPY JUArHOCTUYECKUX PabOThI, JOMALITHYE 3aJaHUs U YUeT
TIOCEI[aeMOCTH 3aHATHI) 00yuarowuiics HabupaeT 6asibl B COOTBETCTBUM C TEXHOIOTMUECKOM KAPTOM AUCLIUTIIUHEI.
MuHUMaIbHOE KOHUeCTBO 6aslyIoB U KOJTMUECTBO OaioB, He0OXOAMMOe [jisl TIOTyUYeH s 3a4eTa, YCTaHABIUBAETCS
HOPMAaTHBHBIM aKTOM I10 YHUBepcuTeTy. Ecmu rmo pe3sysnbraTam o6yueHus B ceMeCTpe 00yJaronuiics He Habpan MUHAMAIbHOe
KOTM4eCTBO 6asiioB, TO eMy He0OXOJUMO BBIMOTHUTH ZOMAIIIHHUe 3a/IaHKs U TPOUTH UTOTOBLIN TecCT (He Gosiee 20 BOMIPOCOB),
0aHK BOTIDOCOB KOTOPOTO COCTABJISIFOT BOMIPOCHI TPEX AUArHOCTHUECKUX PadoT.
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IMacropT GoHJA OLIEHOUHBIX CPeJCTB

KYPC

CEMECTP

HaumMeHoBaHMe Pa3/ie/ioB M JUAAKTHUECKUX
eUHHI]

BCEI'O

AypuTopHBIE
3aHATHUA B
KOHTaKTHoOU opme

BCET'O
Jlexkuum
IIpakTHueckue
3aHATUA

CamocrosiTesibHast
pafbora cTygeHToB

dopmupyemasi
KoMIieTeHIus, %

IICK-5/24.3

HAVMEHOBAHME
OIIEHOYHOTI'O CPE/ICTBA

11

Paspen 1. TunoBele TeXHO/I0rHYeCKHUe MPOLECChI
HU3rOTOB/IEHUS MeTa/UINUeCKUX 3/IeMeHTOB
H3/1e/TUH 0TBETCTBEHHOI0 Ha3HAYeHHUS.

38

20 6 14

18

JlomarHee
3a/jaHue,
Bormpocsr

Js
TeKyIL[ero
KOHTPOJS

11

Paspen 2. Texnosrornyeckue napaMmeTpsl
NPOLeCCOB M3r0TOB/ICHHS MeTa/l/Tn4eCKUuX

3/IEMEHTOB I/l3,E[EJ'llflﬁ OTBETCTBEHHOI'0O HA3HAYEHHUS.

37

16 6 10

21

40

JlomaliHee
3a/jaHue,
Bomnpocsl

s
TeKyILero
KOHTPOJISA

11

Pa3pen 3. KoHTpo/Ib MexaHHYeCKHX CBOHCTB
rOTOBBIX H3/Ie/THH.

33

15 5 10

18

30

Bormpocsr
Js
TEeKYIIero
KOHTPOJISt

Bcero 3a 11 cemecTp

108

51 17 34

57

100

Bcero no agucuunivHe

108

51 17 34

57

100

13
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KpuTtepuu orjeHMBaHUS

IICK-5/24.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Bonpocbl 0mKpbimoz2o muna:

Kaxkoli ocHOBHOI (baKTOp B/IUsAET Ha (bOpMI/IpOBaHI/Ie MeXaHUUYeCKHUX CBOIMCTB MeTa/l/IM4eCcKOro 3/1eMeHTa U YUHUTBIBAETCA B
0oHO(AKTOPHON MOJeH?

COBOKYITHOCTb /IBYX I10C/Ie/l0BaTe/IbHO BBIMOJ/IHSIEMbIX TEXHOIOTMYeCKMX OIepaluii: I1TaMII0BOUHOW M TePMUYEeCKOH, -
HAa3bIBAIOT TEXHOIOTUUECKUM LIUK/IOM. EC/i 3aBepIiaroliieii orneparjyei siBisieTcst pa3ynpouHsitoiiasi TepMooOpaboTka, To
TEXHOJIOTHUeCKUH LMK/ HAa3bIBAeTCs

COBOKyHHOCTb ABYX I10C/1I€40BATE/IbHO BBITIO/THAEMBIX TEXHOJ/IOTHYECKUX OHEpaL[I/If/’Ii LITaMIIOBOYHOM U TepMI/ILIECKoﬁ, -
Ha3bIBAIOT TEXHOIOTHUECKUM LUKJIOM. Ecy GUHUILIHOM orepariveii siBsieTCs yIpOuHstoiias TepMoo6paboTKa, TO LUK
Ha3bIBAeTCs

COBOKYIHOCTb IBYX [OC/IE[0BATE/LHO BBITMOTHIEMbIX TEXHOIOTMUECKUX OTePaLIii: [ITAMIIOBOUYHON U TePMUUECKOH, -
HAa3bIBAIOT TEXHOIOTUUECKUM LIMK/IOM. EC/M B 1IMK/Ie HET TepM00OpaboTKH, TO ero Ha3bIBaroT

Yemy paBHa TeMIleparypa Hauasia PeKpUCTa/UIM3al[|u 10 BouBapy B 3aBUCHMMOCTY OT TEMITEPATYPHI IJTaB/IEHHUS MeTa/UIa?
Kaxk orpefie/iTh K03(p(hHULIHEHT YTOHEHNS CTEHKU TIPU BBITSDKKE C YTOHEHHeM?

Kak paccuuTars crerneHs AedopMaryy MpU BEITSDKKE C YTOHEHHeM?

Kakast orepariusi TepMo06pabOoTKY MPUMEHSIETCS /st CHYDKeHUs1 (YCTPaHeHHsT) CTPYKTYPHOM HeO[HOPOAHOCTH?

B rporuecce BbITSDKKKU C YTOHEHUEM peain3yeTcs CXeMa HaIlps>KeHHOI'0 COCTOAHMS.

Ne 10 Kak Ha3bIBaeTCs sIB/IeHNE, 3aK/TFOUAIOINeecs B ICKayKeHNH (POPMBI M37ieNusi BC/IeACTBYE NeHCTBHSI BHYTPEHHUX

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

HarpspKeHH, BEI3BAHHBIX HePABHOMEPHBIM HarpeBOM WK OXJIaKIeHHueM?
Bonpocbl 3akpbimozo muna:
Kakue TemrepaTypbl COOTBETCTBYIOT HU3KOMY OTITyCKY?

1. 150-300°C
2. 350-500°C
3. 550-700°C

50-100°C
Uto 03HauyaeT [O03BTeKTOUHAS CTalb?

1.  Crasnb, B KOTOpPOH coziep>kaHue yriepoga rpebimaet 0,8%
2. Cranb, B KOTOPOii cofep>kaHue yrieposa Huke 0,8%
3.  Crasnb, B KOTOpPOE COZIeP)KUTCSI MUHUMAJIbHOE KOW4eCTBO cepbl U (pocdopa

4. Cranb, B KOTOpOU copep>xuTcs 2,14% yrnepoja
B uem 3aksrouaeTcst MetasiorpaduuecKuil aHam3?

1.  OmnpepeneHvie MexaHU4eCKHUX XapaKTepUCTUK Marepuasa
2. Ormpegenenye XMMUYECKOr0 COCTaBa Marepuaa
3. Ormpegenenrie MUKPO-U MaKpOCTPYKTYpBI Mareprara

4.  OmnpejesneHue TBepIOCTH MaTepyaa
YT0 Takoe OumeTasI?

1.  KoMmO3ML[HOHHBIM MaTepuasl, COCTOSIIUI U3 [BYX WK OoJlee pa3/IMUHBIX CJIOEB MeTa/UIOB WX UX CIIIAaBOB

2. Knacc XuMHUeCcKUX 37IeMEHTOB (MeTaJlIoB), UIMEOLINX OUeHb BHICOKYIO TeMIepaTypy IIaBJIeHHs ¥ CTOHKOCTb K
W3HAIINBaHUIO

3.  Teépabie U U3HOCOCTOMKIE MeTa/l/IndeCKre MaTeprasbl, CTOCOOHbIe COXPaHSTh 3TH cBoicTBa rpu 900—1150 C

4. MepHble CIUIABHI C aMIOMUHUEM, KpeMHYeM, OepriiieM, CBUHIIOM U JPYTUMU 37IeMEeHTaMU, 3a UCK/TFOUeHUEM [IMHKA
YTo o3HauaeT OykBa «A» B MapKUpoBKe ctanu 18FOA?

1.  Craib BbICOKOI IPOYHOCTU
2.  Cranb BBICOKOTO KauecTBa
3. Ilpucazka a3ota

4. Ilpucajxa aJtOMUHUA
CKOMbKO MeZI COAep)KUTCs B 1aTyHu J168?

1.  0,68%
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2. 0,32%
3. 32%

4.  68%
Ne 7

Uro 03Ha4aeT OB HOPMyTIE 114 pacueTa HCIOTHATEILHOTO Pa3Mepa MATPHIIEL

Ay =\ - Ty - 5, i

q

1.  Ynpyras gedopmarsi MaTpULibl
2. CymmapHas yripyras Aedopmaryist MaTpyLbl U yIIpyTasi pasrpy3ka Jetand
3. Yipyras pasrpy3ka jeTaau

4.  TemneparypHas ZedopMalus ryaHCcoHa
Ne 8 Yto Ha3bIBaeTCs UCIOIHUTETLHBIMU pa3MepaMyl pabouero MHCTPYMEHTA Ji1s1 BBITSDKKH?

1.  T'abapuTHBIe pa3Mepbl MaTpPULibI U ITyaHCOHA
2. Pa3meps! B 1u1aHe paboyeii YaCTH MaTpUI] ¥ IIyaHCOHOB, B YaCTHOCTH AVaMeTPHI X pabourx MOSICKOB
3. YIvibl KOHYCHOCTH ITyaHCOHA U MaTPULIbI

4.  BplcoTa IWIMH/PAYECKOrO MOsICKa MaTpHLibl
Ne 9 YTo noHMMaeTcs 10J, KOMIUIEKCHOCTBIO TEXHOJIOTHN?

1.M3roroBieHue n3/ieM1ii OTBETCTBEHHOT'O Ha3HaueHUs

2.IIpuMeHeHHe pa3/IMYHBIX MEeTOJO0B 00paboTKH, M0-pa3HOMY BIMSIFOLIMX Ha CTPYKTYPY U CBOHCTBA 00pabaTbiBaeMoro
Marepuasa

3. MaccoBblii TUII IPOU3BOACTBA

4. Bce oTBeTHI BepHbI
Ne 10 Kak Ha3biBaeTcs siBJIeHHE, CHIDKAIOIIee MHTEHCUBHOCTD OXJIaXK/|€HUS NPY 3aKaske?

1.  Kopobnenue
2. TlapoBas pybariika
3.  OxucneHue

4.  O6e3yriepokiBaHue
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