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[Tpu pazpaboTke paboueit mporpaMmbl yueOHOM JUCIUIUIMHBI B OCHOBY IOJIOXKEHBI:

1. ®IOC BO - cponepuajuTeT MO CHELUAIBHOCTH 23.05.01 HazemHble TpaHCIOPTHO-
TEXHOJOTUYECKUE CPEICTBA, YTBEPKIEHHBIM MpHUKa3oM MuHHcTepcTBa 00pazoBaHusl U Hayku Poc-
cutickoit denepanuu ot «11» aBrycra 2020 r. [Ipuka3 Ne 935.

2. Y4eOHBIH TUIaH MO CIeNUaTn3aluil «ABTOMOOWIbHAS TEXHHKA B TPAHCIIOPTHBIX TEXHOJIOTHIX)»
(rox Hayaa moarotoBku 2024), oqoOpeH YuéHbIM coBeTOM A30BO-UepHOMOPCKOTO MHKEHEPHOTO
uHcturyta ®I'bOY BO Jlonckoit 'AY

[Tporoxon Ne 7 ot «29» despainsa 2024r.

Pabouas nporpamma yueOHOM TUCHUIUIUHBL «MaTtepuanoBeieHHe U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX
MatepHaoBy» ofoopeHa Ha 3acenanuu kadeapst JuTC HTTC.
ITIpoTokon Ne 8 ot «20» mapra 2024r.

3aBenyromuii kageapoit
K.T.H., IOLEHT B.A. OGepemox

Pabouas nporpamma y4eOHOUM TUCHUILTUHBEI «MaTtepuanoBeieHHe U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX
MaTepHaioB» PEKOMEH/I0BaHA K UCIOJIb30BAHUIO HA 3aCeJaHUU METOJUYECKON KOMHCCHH IO CIICIIH-
anmpHocT  23.05.01  «HazemHble  TpaHCHOPTHO-TEXHOJIOTUYECKHE  CPEIACTBa»  MHKEHEPHO-
TEXHOJIOTHYECKOTO (haKyIbTeTa

[Ipotokon Ne 5 ot «28» mapra 2024r.

[Ipencenarens METOIUYECKON KOMUCCUU
K.T.H., JOLEHT JI.A. Haropckuit

Pa3paboTrumk:

K.T.H., IOLEHT A.1O. KpacnoBa
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1. BBOJIHASA YACTb

1.1.enu ocBoOeHMs y4eOHON TUCHUIINHBI

[lenssMu ocBOeHMs yueOHOM AUCHUIIMHBI «MaTepruanoBeieHue U TEXHOIOTUsl KOHCTPYKIIMOH-
HBIX MaTEpHAJIOB» ABISIOTCS (POPMUPOBAHHE COBOKYITHOCTH 3HAHUI O CBOWCTBAX M CTPOCHUHU MaTe-
pHaoB, crioco0ax UX MOJIYYEHUs U YIPOYHEHHUs, TEXHOJOTMUECKUX METOJax MoJydyeHHus U oopadoT-
KM 3arOTOBOK, 3aKOHOMEPHOCTSX IIPOLIECCOB PE3aHUs, dJIEMEHTaX PEKUMA pe3aHusl KOHCTPYKLUOH-
HBIX MaTE€pUaIoB, CTAHKAaX U MHCTPYMEHTAaX.

1.2. MecTo yueOHoii Jucuunanubl B cTpykrype OINOIT

Yyebnas mucnurimHa «MarepuanioBeICHHEe W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEpHaJIOB)
OTHOCHUTCS K JUCLMIUITMHAM 0053aTEIbHOMN YaCTH.
N3yuenne maHHOW AMCIHMIUIMHBI 0a3UPYyeTCs Ha OCBOCHUHU CTYACHTAMHU IUCIMIUIMH: «XH-
Mus»; «Martematuka», «MHpopmarukay, «Ouznkay.
OcBoeHMe JaHHOW TUCIMILTUHBI HEOOXOIUMO ISl OCBOCHHS CTYACHTaMU AUCHUILTHHBI « DKC-
IJTyaTallMOHHBIE MATEPHAIIBI.



1.3. HnaHpreMble PE3YJIbTAThI O6y‘IeHI/I$I 10 JUCHHUITIIINHE, COOTHECEHHBIE C HHIUKaTOpaMu JOCTHXKCHUA KOMI'IeTeHI_[I/Iﬁ

W3ydyeHne nuCUUIUIMHBI HAMIpaBlieHO Ha (opMUpOBaHKE 00IIETTPOo(ecCHOHANBHBIX KOMIIETEHIIMH, HEOOXOJUMBIX Ui pelleHus 3a1a4 npodeccu-
OHAJBHOH JIEATETLHOCTH U 00ECTICYNBAIOIIUE TIOCTHKECHUE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOTPaMMBI.

Ko [Inanupyemsle pe3yiIbTaThbl 00yUEHUS
A ConepxxaHre KOMITETEH- Py pesy Y1
KOMIIC- Kon n HauMeHOBaHue UHTUKA-
085078 dopMupyeMble 3HaHUS, yMEHUS U HABBIKU
TCHIIUN TOpa JOCTIHKEHUS KOMIIETEHIIUHN
OIIK-1 | Cnocoben craButh u pe- | OIIK-1.7 Ilpumensier 3HaHuUs | 3HATH: COBPEMEHHBIE CIIOCOOBI MOTyYEHHSI MAaTEPUAIIOB M U3JICITHN U3 HUX

maTh  MH)XXCHEPHBIE |
HAay4YHO-TCXHHUYCCKUC 3a-
a4y B chepe cBOCH mpo-
dbeccuoHaNbHON JesTeNb-
HOCTH M HOBBIX MEXIHUC-
HUITIMHAPHBIX HaIllpaBJIC-
HUW C HCIOJIb30BaHHEM
C€CTCCTBCHHOHAYYHBIX,
MaTeMaTHYeCKUX M TeX-
HOJIOTHYECKHX MOJICIICH;

(GHU3UKO-XUMHYECKUX  CBOMCTB
KOHCTPYKIOMOHHBIX M OJKCILIya-
TAIlMOHHBIX MaTEPUAIIOB B IPO-
(hecCuOHATBHOU JEATCIIEHOCTH.

C 3aJJaHHBIM YPOBHEM JKCIUTyaTallHOHHBIX CBOICTB; CTPOCHHE U CBOMCTBA
MaTepuaioB; METoabsl (popMooOpa3oBaHus U OOPaOOTKH 3arOTOBOK IS
M3TOTOBJICHHS JIeTajeil 3aJaHHOW (OPMBI U KayecTBa, UX TEXHOJIOTHYE-
CKHE O0COOCHHOCTH; BIUSHHUE YCIOBHH TEXHOJOTHYECKUX IMPOIIECCOB U3-
TOTOBJICHUS M HKCIUTyaTalliM Ha CTPYKTYPY M CBOICTBa COBPEMEHHBIX
METATMYCCKIX U HEMETAUIMYSCKUX MAaTEPHAJIOB; 3aKOHOMEPHOCTH pe-
3aHHUS KOHCTPYKIIMOHHBIX MaTepHalloB, CIIOCOOBI U PEXHUMBI 00pabOTKH,
METAJIOPEKYIIHEe WHCTPYMEHTHI; CYIIHOCTh SIBIICHUH, TIPOUCXOISIINX B
MaTepuanax B yCIOBHUSIX HKCILTyaTal[uy U3

YMeTh: OleHUBATh W MPOTHO3UPOBATH COCTOSIHHE MAaTEPUAIOB TIOJ BO3-
JNEHCTBHEM Ha HUX JIKCIUTyaTallMOHHBIX (pakTOpoB; 0OOCHOBAHHO U Tpa-
BUJIbHO BBIOMpATh MaTepuai, Croco0 MOJyYyeHHUs 3aroTOBOK; YMETh:
Ha3Ha4yaTh 00pabOTKy B IENSIX MOJTYYeHUS CTPYKTYpPhl U CBOWCTB, 0Oec-
MIEYHBAIOIINX BBICOKYIO HAJKHOCTh M3JICTHI, UCXOMIS U3 33JJaHHBIX JKC-
TUTyaTallMOHHBIX CBOWCTB; YMETh: BbIOMpaTh PallMOHAIBHBIN CIOCOO U
pPEeXXUMBI 00pabOTKH JeTanel, 000pyI0BaHHe, HHCTPYMEHTBI; TPUMEHSTh
CpeICTBA KOHTPOJIS TEXHOJIOTHYECKHUX MPOIECCOB

Brnajers: MeToHMKOW BHIOOpPA KOHCTPYKIIMOHHBIX MAaTePUAIOB ISl U3T0-
TOBJICHHS 3JICMCHTOB MAIllMH M MEXaHW3MOB, HHCTPYMEHTA, JJICMCHTOB
pexxuMa 00paboTKU U 000PYIOBAHUS, UCXOJS U3 TEXHUUYECKUX TpeOoBa-
HUW K u3lenuio; BrageTs: MeTogaMu KOHTPOJISI KaduecTBa MaTEpHasoB,
TEXHOJIOTHYECKHUX TPOIECCOB U M3JCNNi; CPEeACTBAMH M METOJaMHU TO-
BBIIIEHUS O€30IaCHOCTHU
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2. OCHOBHASA YACTD

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI

Ounas ¢popma o0y4eHus

Bcero ua-
coB/ Cemect Cemect
Buxn paboter 3a4. eIu- Ne 2 P Ne 3 b
HUI]
AyauTopHble 3aHATHS (BCEro) 84 36 48
B ToMm uncie
Jlexuu (JI) 34 18 16
IIpakTuueckue 3ansatus (113) 16 16
Cemunapsi (C)
JlaGoparopHbie paboThI 34 18 16
CamocrositesbHas padora cryaenra (CPC) (Bcero) 96 36 60
B ToMm uncne
KypcoBoii nmpoekT KII
(pabota) KP
Pedepar (Ped)
Dcce
[IpakTrHueckuit pedTUHT
KonTponbnas / Pacuernas / PacuerHo-rpadudeckas pabora 24 12 12
CaMonoaroroBka: mpopadoTka KOHCIEKTOB JIEKIUH, yueOHU- 72 24 48
KOB M y4eOHBIX MOCOOMH, MOArOTOBKA K JIaOOpAaTOPHBIM U
MPAKTUYECKUM 3aHATHIM, TEKYIIEMY KOHTPOJIIO
CPC B nepuoa npoMe;KyTOYHOI aTTeCTAlNU
Bun npomexyTouHOM aTTecTaluuu:
3auer (3),
3auer ¢ orenkoi (30),
Ok3ameH (D) 3 9
UTOroO: 4acoB 216 72 144
0o011asi TPY10€eMKOCTh 3a4. €IUHUIL 6 2 4
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3aounas popma oOyueHnust

Bi paboTs! Bcero wacos/ | Cemectp Cemectp

3a4. eIMHULL No 3 No 4

AyauTopHble 3aHATHS (BCEro) 24 8 14

B ToM yncne

Jlexuuu (JI) 8 4 4

[Ipaktuueckue 3ausarus (113) 6 6

Cemunapsi (C)

JlaGoparopHbie paboThI 10 4 6

CamocrositesbHas padora cryaenta (CPC) (Bcero) 179 60 119

B toMm uncne

KypcoBoii npoekr KII

(pabota) KP

Pedepar (Ped)

Occe

[IpakTHueckuii pedTUHT

Kontponbnaast / Pacuernas / PacuerHo-rpaduueckas

pabota

CamMonoaroroBka: mpopaOOoTKa KOHCIEKTOB JIEKIUH, 179 60 119

y4eOHUKOB U Y4eOHBIX MOCOOUIA, MOATOTOBKA K J1a00-

paTOpHBIM W MPAKTUYSCKUM 3aHATHUSAM, TEKYIIEMY

KOHTPOJIIO

CPC B nepnoj npoMe:KyTO4YHOI aTTecTAlMHU 13 4 9

Bun npomexxyTouHOM aTTecTarum:

3auer (3),

3auet c¢ onenkoii (30),

Ok3ameH (D) 3 9

UTOIO: 4acoB 216 72 144

o01Iasi TPyA0€eMKOCTb | 3a4. €IUHHII 6 2 4




2.2 Coaepxanne y4eOHOM IMCHUNINHBI

Coneprxkanue pas3iesioB yueOHOW TUCIUIUIAHEIL:

Ne ce-
MecTpa HanmenoBanune pasacia KO,Z[I)I HHAUKATOPOB
oun. (3a- (1:40;[yn;1) Coneprkanue pasziena B JUAAKTUYECKUX SIUHUIIAX AOCTHIKEHNS KOMITe-
O‘IH.) yqe6H01/1 JUCIUITIINHBI TCHIIHUHU
MarepuanioBeicHHE. Ponp maTepuanoBeseHus B OOECIEUEHUWU KauyecTBa MPOAYKIUU U OIlK-1.7
Mopyne Ne 1 — NOBBIIIEHUA  3KOHOMUYECKOM  3(()EKTUBHOCTM  TPOU3BOJACTBA B
Teopus criaBoB MalMHOCTpoeHuH. Mctopudeckuid 0030p pa3BUTHsI CBapOYHOrO, JIUTEHHOTO
MPOU3BOJICTBA,  O00paOOTKM  METAUIOB  JaBjieHUEeM. Pa3Butue U
COBEPLICHCTBOBAHUE METOJ0B 00paboTKH, UHCTPYMEHTOB,
WHCTPYMEHTAJIbHBIX MaTepHalOB M METauI000padaThIBAIONIUX CTaHKOB.
Bknan oTe4ecTBEHHBIX YUYEHBIX U HOBATOPOB.
1 Cnioco0bI MoJIy4eHnsi METAJLJIOB
[IpousBoacTBo uyryHa. OCHOBHBIE (PU3UKO-XUMUYECKHE MPOIIECCHI
NOJIyYeHHUs] YyryHa B JIOMEHHbIX nedax. [IpousBoacTtBo crtanmu. CylHOCTH
> 3) npouecca. CnocoObl pa3nuBku cTand. CTpOEHUE CTaJbHOTO CIMTKA.

Crioco0ObI TTOBBIIIEHUS YUCTOTHI CTAIH; 00pa00TKAa CHHTETUYECKUM IIJIAKOM,
BaKyyMHUpPOBaHUE, 3JICKTPOILIAKOBEIN meperuiaB. [IpsMoe BoccTaHOBIICHHE
JKeJresa.

CyIHOCTb CITOCO00B MOTYUYCHUS METH, ATFOMUHUS U THTAHA.

2 O0umMe cBeIeHus 0 MeTaLIax

TuIbl KpUCTAUIMYECKUX PELIETOK. THUIIBI CBs3€M B TBEPABIX TEJaXx.
Crpoenue peanbHbIX KpucTaiioB. [lonstue o aucnokauusx. [Tomumopdusm,
AHU30TPOIIHS.

[lmaBnenne u KpucTajuM3aus METaUIOB. BinsiHue npumecen u apy-
rux (akToOpoB Ha mpouecc Kpuctaumsanuu. JledekTbl KpucTamindeckoro
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Mopyinb Ne 2 —
Jnarpamma  xkeie-
30-yIJIEpOL

Moaynb No 3 —
TepMuueckas U xu-
MHKO-TepMHUYECKas
00paboTKa CIIaBOB

CTPOCHHUAI. Bnusnaue ,He(beKTOB Ha CBOMCTBA METAJLJIOB.

IlonsiTue o XUMHWYCCKHUX, (1)PI3PI“ICCKI/IX, MCXaHHMYCCKHUX, TCXHOJOINYC-
CKUX H I9KCINTYaTAaIMOHHBIX CBOMCTBAX METAJLJIOB. MGTOIIBI HCCIICOO0OBAHUA
MCTAJIZIOB U UX CIIJIaBOB.

3 MeTajin4ecKue CIVIaBbl M JHATPAMMBI COCTOSIHUS

[TonsiTust: cryiaB, KOMIIOHEHT, (a3a. TBEpbie pacTBOPHL. XUMUYECKUE
coenuHenus. [IpoMexxyrounsie gaszpl. MexaHUUECKUE CMECH.

AHaM3 OCHOBHBIX THIIOB IHArpaMM COCTOSIHHS CIUIaBOB. CBSI3b MEXK-
Jly AMarpaMMoi COCTOSIHUS CIUIABOB M UX CBOMCTBAMM.

4 7Kesre3oyriiepoaucroie CIJIABbI

JlmarpaMma COCTOSIHMS JKene30-UeMeHTUT. Da3pl U CTPYKTYphl B
CIUIaBax JKeJe3a ¢ yriaepoaoM.

BnusiHne yriepoaa v MOCTOSIHHBIX IPUMECEN Ha CBOMCTBA craiu. Jle-
¢dexThl cramu. Jlerupyromue KOMIOHEHTHI B CIUIABaX «XKEJE30-yIiIepoay.
Knaccudukanus u MapkupoBKa yriiepoaUCThIX U JIESTMPOBAHHbBIX CTaJIeH.

Yyrynsl. Cepblid, BBICOKOIIPOYHBIA U KOBKMHM 4yryHbl. CIielIMalbHBIE
yyryHsl. BnusiHue yriepoga, Maprasiia, KpeMHus, cepsl U (ochopa Ha
cBoMcTBa 4yryHoB. CTpyKTypa, CBOWCTBA, KjaccU(UKaIUsi, MapKUPOBKA U
00JaCTh TPUMEHEHUSI.

5 Tepmuueckast 00padoTka cTajau

Ochosbl meopuu mepmuueckou obpabomku cmanu. llpeBpaimenus B
CTaJIM NpU HarpeBe. HacneaCTBEHHO MEIKO3EpHUCTBIE U KPYIHO3EPHHUCTHIE
cTanu. J[eMCTBUTEILHOE 3€PHO ayCTEHUTA.

[IpeBpamienus aycTeHUTa IPU OXJIAXKACHUM. JMarpamMmma u3oTepMuye-
CKOro mpeBpaunieHus aycreHuta. IlepautHoe npespamenne. Kpurunueckas
CKOpPOCTh OxJaxaecHus. MapreHcutHoe mnpespamieHue. lIpomexyrodnoe
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(OeliHUTHOE) MpeBpalieHUe U €ro 0COOEHHOCTU. TepMOKMHETHYECKUE aua-
rpaMMbl MPEBpAIICHUS NEPEOXITKIAEHHOTO aycTeHuTa. [IpeBpaiienus npu
HarpeBe 3akaja€HHoOU ctanu (oTmyck craiu). OO0patumas U HeoOpaTUMas OT-
MyCKHas XPYIKOCTb.

Texnonoeuss mepmuyeckoti oopabomku. (OCHOBHBIE BHUJBI TEpMUYE-
cKoit 00padoTku. OTKUT U HOpMaIHU3aIus. 3akaika ctaiu. Beibop Temmepa-
TypBl HarpeBa npu 3akainke. Oxaxaaronme cpeabl Mpy 3aKaike. 3aKaauBa-
€MOCTh M MPOKAIMBaeMOCTh cTanmu. OTmyck ctand. Buapl 1 Ha3HaueHUe OT-
nycka. Obpaborka xonoaom. Tepmomexannueckas oopadotka craneit. Oco-
OCHHOCTH TEPMHUYECKON O0O0pabOTKH JErMpOBaHHbIX cTalield. Tepmuueckas
o0paboTka yyryHa. MeTopl MOBEPXHOCTHOM 3aKalKH: MHAYKIIMOHHBIN, ra-
30IUJIaMEHHBIH, JIa3€PHBIN.

JledexThl TepMudecKoii 00paboTKH.

6 Xumuko-repmuieckas o0padoTka

OCHOBBI XUMHUKO-TEPMUYECKON 00pabOTKH.

HemenTanus. Tepmuaeckas o0pabOTKa MOCIE [IEMEHTAITUH.
A30THpoBaHuE CTIH. TeXHONOrUs Ta30BOr0 a30TUPOBAHUS CTAJIH.
[Mnanuposanue. Hurponemenranusi.

Huddy3nonHas Metamn3anus.

7 KOHCTPYKUMOHHBIE CTAJIH

TpeOGoBanusi, npeabsIBIsieMble K KOHCTPYKIIMOHHBIM cTalisiM. Kiaccu-
¢bukanus cranel No Ha3HAYEHUIO, KAYECTBY, CTPYKTYpeE.

CrpoutenbHble cTanu (yriaepoAHuCTble CTald OOBIKHOBEHHOTO Kaue-
CTBa U HU3KOJIETUPOBAaHHBIE).

ManmHOCTPOUTENBHBIE YITIEPOAUCTBIE W JIETUPOBAHHBIE CTAJIM: LiE-
MEHTYEMBIE, yIIy4lllaeMbl€, PECCOPHO-TIPYKHHHBIE.

Cranu c ynydmeHHoW oOpabaTeiBaeMOCThiO pe3anueM. lllapukonon-
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HIMITHUKOBBIE CcTad. KOppo3HMOHHOCTOMKHUE, >KapOCTOUMKHUE, >KapONpOYHbIE
CTaJIA U CIIaBbl. AHTU(DPUKIIMOHHBIE U (PPUKITMOHHBIE MaTepuaibl. 3HOCO-
CTOMKHUE CTAJIU U CIUJIaBBI.

8 UHcTpyMeHTANIbHBbIE CTAJM U CIVIABBI

OcHoBHbIE TpeOOBaHUS, MPEABABIAEMbIE K UHCTPYMEHTAIBHBIM CTa-
asM U cruiaBaM. [lonarue TeminocTokocTu (KpacHoimomkoctu). Ctanu mo-
HIDKEHHOW U MOBBIIIEHHOW MPOKAJIIMBAEMOCTH.

BbeicTpopexylue cTanu 1 ux TepMuueckas oopadboTka.

TBEpapie criaBel, MOMyYeHUE, KITacCU(DUKALINL, MAPKUPOBKA.

Knaccudukanus, TpeboBaHus, MperbsBIsSEMble K IITAMIIOBBIM CTa-
asm. Cranu ais WTamnoB Opu aedopMaluy MeTalla B ropsyeM U XOJIOJI-
HOM COCTOSIHUSIX.

Cranu Jy1st U3MEpUTENbHOIO HHCTPYMEHTA.

9 MarHuTHbIe MaTepPHUAJIbI.

MaruutHble cBoMcTBa BemiecTBa. HamarmmdyeHHoctb. MarauTtHas
MpOHUIIAEMOCTh. [leTns rucrepesuca. MarHuTOMSITKHE U MarHUTOTBEPABIC
Matepuainbl. Knaccudukarus u xapakTepUCTUKHU.

10 IiBeTHBIE MeTAJLJIbI M CILJIABDI

Jleopmupyembie CIUIaBbl aJIOMUHUS, YIIPOUHSIEMBIE U HE YIPOYHsIE-
MbI€ TEPMHUECKON 0O0pabOTKOM. 3aKkanka M CTapeHHE CIUIABOB aJIOMUHUAL.
JIuTeliHble CIUTaBbl ATIOMUHUSA.

JIuteitnbie 1 AedopMUpyeMble MarHUEBbIE CIUIaBbl. Tepmuueckas 00-
paboTKa CIJIAaBOB MarHus.

CnniaBbl MeM: TaTyHU U OpoH3bl. Jlepopmupyemblie u TUTEHHBIE.
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TexHoJlOTUSI ~ KOH-
CTPYKIIMOHHBIX Ma-
TEpUAJIOB
Mopyinb Ne 4 - Kon-
CTPYKIMOHHBIE Ma-
TepUab

11 HeMeTa/uiMYeCKHE MATEPUAIbI

OCHOBHBIE TPyl HEMETAUIMYECKUX MaTepHasnoB. OpraHudeckue u
HEOpPraHWYEeCKHUE MaTepraibl. BUIbl XMMUYECKON CBSA3U B HEMETAJUIMYECKUX
matepuanax. OCOOEHHOCTH CBOMCTB.

[TonumepHbIe MaTepuabl, UX CBOMCTBA U Kinaccudukarms. [lnactmac-
Chbl: COCTaB, CBOMCTBA, MoJiydeHue. [lopomnacTel u NeHOIUIACTHI.

TepMmopeakTHUBHBIE U TEPMOIUIACTHYHBIE IIacTMAacchl. MeToapl nepe-
pabOTKH MUIacTMacC B U3JEIUS. DKOHOMUYECKAs 3P(HEKTUBHOCTh PUMEHE-
HUS TJIaCTMAacC.

Pe3unpl. CriocoObl ux (opMOBaHUs: KaJaHAPOBAHUE, SKCTPY3HS,
IIPECCOBAHME, JIUTHE 1T0A AaBiaeHueM. CtapeHue pe3uHbl. Bynkanuzanus pe-
3UHBI.

Heopranunueckue u oprannyeckue ctékia. CriocoObl MOIy4eHuUsI.

Pa3HoBUIHOCTH ApeBecHHBI, €€ CBOMCTBA U 001aCTH IPUMEHEHUS.

12 IopomikoBbIe U KOMIO3MIMOHHbIE MATEPHUAJIbI

KoHCTpyKIIMOHHBIE, WHCTPYMEHTAJIbHBIE MOPOIIKOBBIE MaTEpHAaIbI,
MaTepualibl CO CeluaIbHbIMU cBocTBaMU. O0JIaCTH MPUMEHEHUS.

Komnozunmonnsie matepuaisl. [IpeumymiectBa u Hemoctatku. Tpe-
OOBaHMS K MaTpullaM B ynpodHUTEIsIM. OCHOBHBIE BUIBI KOMITO3UITMOHHBIX
MaTepHaliOB: CTEKJIOIIACTUKHU, YTIACIUIACTUKU, OOpOoIiacTuku u jip. Obnactu
IPUMEHEHUS.

[Tonydyenue, coctaB U 00JACTH MCIIOJIB30BAHUS KEPAMUYECKUX MaTe-
puanoB. CiocoObl 60PHOBI ¢ XPYIIKOCTHIO.

TexXHUKO-3KOHOMHYECKAsi XapaKTEPUCTUKA TMPOLIECCOB TMOIYYEHUS
pPa3TUYHBIX TUTIOB KOMITO3UIIMOHHBIX MaTepraioB. TexHuka 6€30macHOCTH U
OXpaHa OKPYXKarollleil cpebl.
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Mogyne Ne 5 —
['opstyast 0OpaboT-
Ka METaJJIOB

13. JIuteiiHoe NPOU3BOACTBO

Cnoco0nI nonydeHus: oTiauBok. [IpaBuia pa3paboTku uyepTeka OTIUB-

KM M JINTeHHOM (hopMBbI B cOope.

MoenbHBIN KOMIUIEKT.

@DOpMOBOYHBIE MaTEpPUANIBI, WX BHJbI, HA3HAYCHUE W CBOMCTBA.
@opMOBKa MPHU MOMOIIM MOJEICA U MOAEIbHBIX IUIWT. JINTHUKOBasA CH-
CTeMa, Ha3HAYCHHE, TPUHIIMIT YCTPOMCTBA U OCHOBBI pacuéra. MamuHHas
dbopmoBKa.

JIuteitnbie cBOicTBa cuiaBoB. Knaccudukanus IUTEHHBIX MaTepHUa-
70B. OCOOEHHOCTH TEXHOJIOTUU HU3TOTOBJIEHHUS OTJIMBOK U3 Pa3IMYHBIX
CIUUIaBOB (UyryHa, CTajau, A JIOMUHUEBBIX, MEIHBIX U JIP.).

CrnenuanbHble CIIOCOOBI JINThS: B METAIMYECKHE (POPMBI, IIEHTPO-
OeKHOE, TIOJ] JaBJICHHEM, 000JIOU-KOBOE, 10 BBIIIABIIIEMBIM MOJICIISIM.

14 O6padoTka MeTaJLJI0B 1aBJIEHHEM

Mexanusm miactuyeckor aedopmanuu. Biusaue oOpaboTku naB-
JIEHUEM Ha CTPYKTYPY M CBOMCTBA MeTajlia. XOJIOAHAs U ropsiyas MIacTH-
yeckas aedopmaius. YNpouHeHHE MeTauioB. Bo3Bpar, pekpucTraiin3a-
uus. BiusHue XMMUYECKOTO COCTaBa, TeMIIEpaTyphl, CKOPOCTU Jedopma-
L[1H, TIPEIBAPUTEIHLHON 00paboTKH
Y CXeMbl HaMpsHKEHHO-Ae(hOPMUPOBAHHOTO COCTOSIHUS HA IUIACTUYHOCTD U
COMPOTHUBJICHUE METAIJIOB 1€(POPMUPOBAHUIO.

Br16op pexxuma HarpeBa. HarpeBaTenbHbie ycTpoiicTBa. Mepornpus-
TUs 10 60prOe ¢ okanmmHou. Knaccudukarus BugoB 00pabOTKH METAILIOB
nasneHueM. IIpokaTka, BonouyeHue, npeccoBanue. CyIIHOCTh IMPOLIECCOB.
[Iponykuusi.

KoBka. OcHoBHbIe omepauuu. MHCTpymMeHT U o0OopyaoBaHue AJis
KOBKH. [IpHHIMIIBI COCTaBIEHUS Yep-TeKa MOKOBKH, BBIOOpA 3arOTOBOK U
oOopynoBanusi Ay KOBkM. KoBka B MONKJIAAHBIX M CEKIIMOHHBIX IITAM-
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nax. TexHoJIornueckue 0COOEHHOCTH KOBKH BBICOKOJICTMPOBAHHBIX CILIa-
BOB U LIBETHBIX METAJLIOB.

lNopsiuast 00bEMHas mTaMoBka. VicxonHple 3aroTOBKM U IPOJYK-
1. [lITaMnoBka B OTKPBITBHIX U 3a-KPBITHIX MITaMmiax. O0iacTu npuMeHe-
HHST 00BEMHOM IIITAMIIOBKH.

Xonoanas mramMnoBka. Cxema U CyIIHOCTh XOJOJHOTO BBIJIaBIMBA-
HUS, BBICATKHU ¥ 00BEMHON (hop-moBKkHU. JlucToBas mrammoBka. OCHOBHBIC
oneparuu. O6opynoBanue. IlITaMioBka B3pbIBOM, UMITYJIbCHBIM MarHHUT-
HBIM TI0JIEM, JIEKTPOTUIpaBINYECcKas IITaMIIOBKa.

Crneunanu3upoBaHHbIE TEXHOJIOTMYECKUE MPOLECCH 00padOTKU Me-
TaJUIOB JIaBJICHUEM: ITPOM3BOJICTBO IMEPHOINYECKOr0 MpoKaTa M THYTHIX
npoduieH, MpoKaTka B Ta303alUTHBIX CpeflaX U B BaKyyMe, THIPOIKCTPY-
3Us U JIp.

15 Caapka MeTa/LI0B

Teopernueckue OCHOBHI cBapkH TiaBieHueM. Kiaccudukanuys Bu-
noB cBapku. Kimaccudukanus cBap-HbIx coenuuenuid. [ToaroroBka KpoMok
JUJISL CBAPHBIX COCAUHECHUMU.

Tepmuueckas ceapka. JlyroBasi cBapka. Pydnass myrosas cBapka.
OJIEKTPOBl I PYYHOW CBApKH, pE-)KUMbL. ABTOMAaTHYECKasl yroBas
cBapka noj (uirocoMm, cBapka B aTMoc(epe 3aluTHBIX Ta30B.

OnekTpoliakoBas cBapka. llna3meHHasi, 3JIEKTpOHHOJIy4YeBas M
na3epHas cBapka. CxeMbl U CYyIIHOCTH nporieccoB. O00py10BaHrEe U MaTe-
pHUaIbI.

l'a3oBas cBapka. CylIHOCTh U cXeMa Ipoliecca. XapaKTepUCTUKU
ra3ocBapoOyHOro IUIAaMEHU. AmmapaTypa g Tra30BOM CBapku. TexHHKa
0€30IaCHOCTH.

Pe3ka meTamioB miaBiaeHUEM U okuciieHueM. CylIHOCTh U CXEMBbI
POIECCOB, MPUMEHsIEMOE 000pyI0BaHUE.
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Mopynb Ne 6 —

OO0sacTi NPUMEHEHUSI PA3JIMYHBIX CIIOCOOOB TEPMHUUECKON CBApKH.

Tepmomexanuueckas u mexanuueckas ceapka. KoHTakTHas cBapka
— CTBIKOBasi, TOUE€YHasl, IOBHASL.

CBapka akKyMyJMpoBaHHOM sHeprueid. Pexumsel cBapku. O0opymo-
BaHUE.

CBapka TpeHueM, yIbTpa3BYKOBasi CBapKa, CBapka B3pBIBOM, (-
¢dy3uonHas cBapka. CylHOCTb U CXeMa MPOLIECCOB.

CBapuBaeMOCTh METAJUIOB U CIIaBOB. OCOOEHHOCTU CBAapKHU pa3-
JUYHBIX METAUIOB M cIjIaBoB. CBapKa YIVIEPOAMCTBIX U JIETMPOBAHHBIX
cranei. CBapka BBICOKOJIETHPOBAHHBIX KOPPO3MOHHOCTOMKHUX CTaJeH.
Capka uyryna. Ceapka meau u €€ cruiaBoB. CBapka aJlOMHHMS U €0
cruiaBoB. CBapKa TYrOIUIABKMX METAJUIOB U CILIaBOB. TexHHKa Oe30MacHo-
CTH IIPU CBAPOYHBIX paboTax.

16  OcHoBbI ciecapHoii ciiecapHoii 00padoTku (M3ydaercsi BO

BpeMsl Y4eOHOH NPAKTHUKH B MACTEPCKUX)
3HaueHue ciecapHoi 00pabOTKH B MPAKTUKE MHXKEHEPA C.-X. IPOU3-
BOJICTBA.

Opranuzanus u obopynoBanue padbodero mecra ciecaps. OCHOBHBIE
orepaluy U NpUeMbl ciaecapHoi 00padoTKU: pa3mMeTka, pyOka, pe3ka, Ornu-
JMBaHKE, TpaBKa U TMOKa, KJIeTKa 1 YeKaHKa, ITa0peHne, MpUTHpKa.

[Taiika. JIy>xenue. [Ipunou. dmrocel. CiaecapHo-cOOpOUHBIC PAOOTHI.

MexaHu3anus ciaecapHbIX padorT.

17 Pe3aHue ¥ ero OCHOBHbBIE 3JI€MEHThI

Croco6p1 00paboTKM MeTaIIOB pe3anueM. JIe3puitHas u abpa3uBHAS
oOpabotka. Kunematuka peza-ausi. OOpabatbiBaemasi 1 oOpaboTaHHas 1Mo-
BEPXHOCTH, TTIOBEPXHOCTH PE3AHUSI.

Knaccudukanys M KOHCTPYKTHUBHBIE SJI€MEHTHI TOKAPHBIX PE3IOB.
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pe3aHus KOHCTPYK-
MOHHBIX  Mare-
pUa-JIOB U PEXKYy-
II1€ UHCTPYMEHTHI

Pe3upl co CMEHHBIMH TBEpJOCIUIAB-HBIMU IIacTUHaMH. KoopaumHaTHbIE
IUIOCKOCTH. ['eomeTpruueckue napaMeTpsl TOKAPHBIX PE3LIOB.

Cxema 1 35IeMEHTBI peKrMa Pe3aHusl PU TOUYCHUHU. MaTtepuansl 1Jis
V3TOTOBJICHUS PEXYIIUX UHCTPY-MEHTOB. HOBBIE MHCTpYMEHTAJIBHBIE Ma-
tepuainbl. CTanu sl U3roTOBJIEHUS KOPITYCOB, OIIPABOK U JIp.

18 ®u3nyeckue 0CHOBBI MPOLECCA PEe3aHMSI METAJLIIOB

[Iponiecc oOpa3zoBaHusl CTPYKKU MPU PE3aHUU KOHCTPYKIIMOHHBIX
MaTepruasioB. Buael cTpyxek. SBieHHs, CONPOBOXKIAOIIME IPOLIECC Pe3a-
HUs MeTawioB. Jlepopmanuu B mporecce pe3aHus MIACTUYECKUX Mate-
puasnoB. PaboTa u TeIioBbIe SIBJICHUS B IPOILIECCE PE3AHMUS.

W3HamuBaHue pexylUX MHCTpyMEHTOB. Buabl u ¢opmsl nusHOCa.
Kpurepuit n3noca. CMa304HO-0XJ1a-KIAFOIIME KUIKOCTH U UX BIMSHUE HA
npoiiecc 00paboTKu.

KauectBo oOpaborannoit moBepxHoctu. [lokazarenu kadectBa. Oc-
HOBHBIE KPUTEPHH OLIEHKH LIEPO-XOBATOCTU 0O0paOOTaHHOM MOBEPXHOCTHU
no I'OCT.

BuOpanuu npu pe3anuu MeTaiiioB. BoJIHUCTOCTB.

19 Cuabl U ckopocthb pe3anusi npu ToueHnu. HasHavyenme pexu-

MOB pe3aHus
Cxema neiicTBUs cUIl Ha pe3ell. PaBHOAEHCTBYIOIIAS CUila PE3aHusl U
e€ cocrapiiatomue. GakTopsbl, BIUSIOMINE HA TJIABHYIO COCTABISIONLYO) CUIIBI
pe3anusi. MOIIHOCTh U KPYTSIINI MOMEHT pe3aHusi npu ToueHuu. CKOpPOCTh
pEe3aHusl U CTOMKOCTh MHCTPYMEHTA NpPHU TOueHUU. DAKTOPBHI, BIUSIOIIME HA
CKOPOCTh pe3aHus. MeToInKa Ha3HAYEHUST pallHOHATIBHOTO PEXUMA PE3aHUS
npu ToueHUH. [Ipou3BOAUTENTHHOCTS PA0OTHI MPY TOYECHUHU U MTyTH €€ TMOBBI-
menusi. CHiioBoe U CKOpocTHoe pezanune. OOpabaThIBAaEMOCTh MaTe-pPHAJIOB
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U KpUTEpHUH €€ OleHKU. BiusHue paznuyHbix (hakTopoB Ha oOpabaTbiBae-
MOCTh MaTepuasioB. [lokazaTenu oOpadaThIBAEMOCTH MPHU YEPHOBOM U UM-
CTOBOI 00paboTKe. MeTo bl OlICHKU 00padbaThIBAEMOCTH.

20 ToxapHble pe3ubl

Haznauenme, kiaccuukamusi W TUIBI TOKapHBIX pe3noB. KoH-
CTPYKTHUBHBIE AJIEMEHTHI TOKApHOTO pe3lia. Mapku TBEPABIX CIJIABOB IO
I'OCT 3882—-74 u ISO u obOnactu ux npuMeHeHud. ['pynnel npuMmeHse-
Moctu ciaBoB o ISO-513 (P, M, K, N, S, H). ®opmbl u pa3mepsl 1mia-
CTUHOK TBepaoro cruiaBa. CrocoObl poOneHust ctpyxku. KoHcTpykuun
PE3II0B CO CMEHHBIMU TBEPIOCTIABHBIMHE IJIACTHHAMHU.

KoopaunaTtHbie miockocTH. I'eomeTpruueckre mapaMmeTpbl TOKAPHBIX
pe3toB. KuHemaTuueckue yriabl peslia. 3aToyka M JOBOJAKA PE3IOB HU3
OBICTPOPEXKYILIECH CTAIM U OCHAIIEHHBIX TBEPIBIM CIIJIABOM.

21 CsepJieHne, 3eHKepOBaHH e, PA3BEéPThHIBAHME

DNIEMEHThI peXXuMa pe3aHus Mpu cBepiieHnH. CedeHne cpesa.

Hasnauenne u tunbl cBEpa. KOHCTPYKTUBHBIE 3JIEMEHTHI CIIAPAJIb-
HOro cBepiia. I'eomerpusa pexymeit yactu. .Cuiibl U KPYTSIIUA MOMEHT
npu cBepieHnr. CKOpOCTh pe3aHusi U CTOMKOCTh cBEPi. CriocoObl MOBHI-
ICHUS JKCIUTYaTallMOHHOW CTOMKOCTH CBEpsl. MeToaruka Ha3HAYEHUs pe-
KMMa pe3aHus npu cBepiieHnu. CBepra ¢ NMJIaCTUHKaMU TBEPJOTO CILIaBa.
3aTouka CBepil.

3EHKEpOBaHUE M pa3BEPTHIBAHHME. THUIIBI 3€HKEPOB U Pa3BEPTOK.
KoHCTpyKTHBHBIE 31eMEHTHI U reo-MeTpHsi. CxeMbl 00pabOTKU U AJIEMEH-
ThI pexxuMa pe3anusi. HazHaueHue pexxuma pe3aHusi pu 3€HKEpOBAHUU U
pa3BEepPTHIBAHUH.
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22 Crporanue, 10;10/1eHHe U POTATUBaHUE

Oco0eHHOCTH pe3aHus MpU CTpOraHUuM U AojoneHun. CTporaabHble
U JI0JIOEKHBIE pe3lbl. DIEMEHThI pexxuMa pe3anus. HazHaueHue pexxuma
pe3aHusl.

Tunel npotspkek. KOHCTpYKTUBHBIC 3JIEMEHTBI U TEOMETPUS TIPOTSI-
*ek. PacdeT mpoTsikek Ha mpou-HOCTh. CXeMbl MPOTATUBAHUSA. DJIEMEHTbI
pexUMa pe3aHusi U OCHOBHOE BpEMs.

[IpommBKka 1 €€ KOHCTPYKTHUBHbIE OCOOCHHOCTU. BrIriaxkuaroniue

NPOTSHKKU. 3aTOUYKA MPOTIKEK.

23 ®dpe3epoBaHue
PasnoBuaHocu ¢pesepoBanusi. CxeMbl IMIHMHIPUIECKOTO U TOPIIO-
BOro (ppe3epoBaHUs U IEMEHTHI pexuMa pe3anus. DakTopsbl, BIUSIOIINE
Ha CKOPOCTh PE3aHMUSI.

Tuner ¢p 3yObsimu. M3-Hoc u kputepuu 3aryruieHus ¢pes. DacoH-
HbIe Ppe3bl. 3aTouka dpes.
Meroarka Ha3HaUCHUS PEXUMa pe3aHus Ipu Gpe3epOBAHHH.

24 3yOonape3anue

Metonsl 3yOoHapeszanusi. HapesaHue HUIMHIPUYECKUX 3y0YaThIX
KOJIEC METOJaMHU KOMUPOBaHHUS W OOKaTku. KOHCTPYKIMS MOIYIHHBIX
JTMCKOBBIX W MaJbIeBBIX (pe3. KoMIIeKkTsl 1 HOMepa IUCKOBBIX MOYJIb-
HBIX (ppe3. 3aTouka.

UYepssiuabie ¢Gpe3bl. OCOOEHHOCTH KOHCTPYKIIMM U T€OMETPHUYECKHUE
napaMeTpsbl. 3aTovkKa.

3ybopesnbie n10a0sku. KOHCTpYKTUBHBIC AIEMEHTHI. 3aTOYKA.

Hape3anme KOHHYECKHX KOJIEC C MPSMBIM M CHUPATBHBIM 3yOOM.
WucTpymMeHTsl A7 00pabOTKH KOHU-YECKHX KoJjec. 3yO0ocTporaibHbIE
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pe31iibl, KPYroBble MPOTSIAKKU, PE3LOBHIE TOJIOBKH.
OTtaenka NMIMHAPUYECKUX KOJEC NUTU(POBAHUEM, TPUTUPKON U TiIe-
BuHroBanueM. llleseprbl. KOH-CTpyKTHUBHbBIE AJIEMEHTHI.

25 Pe3nOoHape3anmne

Metoasl 1 cxembl pe3pOoHape3anusi. Pe3bOoHape3Hbie HHCTPYMEH-
THI JUIA TIOJTYYEHUS] HAPYKHOW U BHYTpPEHHEN pe3bObl. MeTunKku, MIamiku,
pe3ubl, (pe3bl, pe3pOoHape3Hble TOJOBKH. KOHCTpYKTHUBHBIE M Teo-
METPUYECKUE TMapaMeTpbl HHCTPYMEHTOB. (CTOHKOCTh HMHCTPYMEHTOB.
Hapezanue pe3p0 Ha TOKapHO-BUHTOPE3HBIX CTaHKAaX Pe3bOOBBIMM pe3lia-
MU. DJIEMEHThI pexxuMa pe3anusi. OCHOBHOE BpeMs ITPU Hape3aHUU pe3bObl
METYMKOM Ha CTaHKE.

26 lllnudoBanue u 10BOAKA MOBEPXHOCTEI

CymHocTh ¥ HazHaueHue numpoBanus. OCHOBHBIE BHJIbI HUTH(OBA-
Husl. AOpa3uBHbBIE U aMa3Hble UH-CTpyMEHThI. Kpyriioe HapyxkHOe nuimdo-
BaHue. BHyTpennee numdoBanue. becrientpoBoe mummdoBanue. Ilnockoe
nui@oBaHue. DIEMEHThl peXuMa pe3aHus. MeToabl JOBOJKHU MOBEPXHO-
creil. XonunroBanue. Cy-neppunummposanue. Ilputupka. Ilonuposanue.
TOYHOCTH U IIEPOXOBATOCTH TOBEPXHOCTH.

AOGpa3uBHbIE U alMa3Hble UHCTPYMEHTHI (OpYCKH, MOPOLIKU, MMACTHI)
JUTISL OTZIETIOYHBIX METOJI0B 00pa-00TKH. 3aTOYKa U JIOBOAKA UHCTPYMEHTOB
13 OBICTPOPEIKYIINX CTaJEH U OCHAILEHHBIX TBEPAbIMH CILJIABAMH.

27 O0paboTka nacTu4ecKum aepopMupoBaHuemM

[IpenmyiecTBa U HEJOCTATKA METOJIOB IUIACTUYECKOTO JehOpMHU-
poBaHHA. AJMa3HOE BbITJIAXKMBAaHUE, HAKaTbIBAHUE M pacKaThbIBaHHUE IIH-
JUHAPUYECKHUX MOBEPXHOCTEW. JJopHOBaHHE M KaIMOPOBAaHUE OTBEPCTHIA.
[lenTpoOexnass 0obpaboTka, pemyrnupoBanne. MHcTpymenTsl. HakaTwiBa-
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HHUC p631)6, IIIMIOCB 1 3Y6‘13TI)IX KO-JICC.

28 DjeKTpoxMMHU4YeCKHe M IeKTpopu3nyeckue MeToAbl o0pa-
00TKH

AHOAHO-MeXaHWYecKass 00pab0oTKa METaIOB U €€ Pa3HOBUIHOCTH —
AJIeKTpoadpa3uBHAs M dJIeKTpoanmasHas. Pexxumer 00padoTku. [Tpumene-
HUE.

DJIEKTPOUCKPOBAS M DJICKTPOUMITYJIbCHAsE 00pabOTKa METAILIOB.
Oo6nactu npumenenusa. MHctpymenThl. Pexumbl oOpabotku. Ilpumene-
HUE.

YapTpasBykoBas o6paboTka. Pexumbl 00padoTku. O6macTu mpume-
HEHHSI.

[Tonsitue 06 0O6paboTKEe MaTepHaOB Ja3epaMy U AJIEKTPOHHBIM JIy-
4OM.
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2.2.1 Pa3neJibl y4eOHOM TUCHMILUIUHBI, BUIAbI y4eOHOM 1eATeJILHOCTH H

¢opMbI KOHTPOIS

Ounas ¢popma o0y4eHus1

Bupl yueOHO# 1eaTeTbHOCTH,

Ne BKJIIOUAst CAaMOCTOATENbHYIO pa- | COPMBI Te-
ce- HaumenoBanue pazzaena (Momysns) 6oty KYIIETro KOH-
MecCT y4eOHOM TUCIUTUINHBI CTy/IeHTOB (B Hacax) TPOJIS ycIe-

pa A | JIP | T3 | CPC |Bcero | BASMOCTH
MarepuanoBeneHue. 6 6 - 12 24 YCTHBIN
Mopaynb Ne 1 — Teopust crisiaBoB onpoc
Monyinpb Ne 2 — 4 4 - 12 20 YCTHBIN

2 | JluarpaMma xene3o-yriepos OIpoc
Moaynb Ne 3 — 8 8 - 12 28 YCTHBIN
Tepmuueckas 06paboTKa CIIJIaBOB OTIpOC
ITpomexyTouHas aTTecTanus: 3a4eT - - - - - 3a4eT
TexHOMOTUS KOHCTPYKIMOHHBIX Mate- | 6 6 6 20 38 YCTHBIN
puaioB orpoc
Monynp Ne 4 - KOHCTpyKIIMOHHbIE Ma-
TepHAaIbI

3 Mopyns Ne 5 — 6 6 6 20 38 YCTHBIN
I'opsiuas 06paboTka MeTaIoB OTpoc
Monyinb Ne 6 — 4 4 4 20 32 YCTHBII
OcHOBBI TeOpUU pe3aHHsI KOHCTPYKIIU- orpoc
OHHBIX MAaTEpPHaJOB W PEXYIIHE WH-
CTPYMEHTHI
[IpomexyTouHas aTTecTalys: 3K3aMeH - - - - 36 9K3aMeH

Hroro 34 34 16 96 216
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3aounas popMma 00yyeHUs

Buapl yueOHOI 1eaTeIbHOCTH,

Ne BKJIIOUAs CAMOCTOSTEIbHYIO pa- | DOPMBI Te-
ce- HanmenoBanue pazaena (Moays) 6oty KYILEro KoH-
MECT y4eOHOM TUCIUTUIAHBI CTY/IeHTOB (B yacax) TpOJIs ycne-
ba A | JP | 13 | CPC |Beero | PAMOH
Moaynb Ne 1 — Teopust crijiaBoB 1 1 - 20 22 YCTHBIN
0IpocC
Monyinpb Ne 2 — 1 1 - 20 22 YCTHBIN
3 | Amarpamma xeie30-yriaeposn oIpoc
Monyinb Ne 3 — 2 2 - 20 24 YCTHBIN
Tepmuueckas 06paboTKa CIIJIaBOB 0Ipoc
IIpoMexyTouHas aTTecTalys: 3a4eT - - - - 4 3a4yeT
TexHonOrMsT KOHCTPYKLMOHHBIX Mare-
puaios
Monyinp Ne 4 - KoHCTpyKuuOHHBIE Ma- | 1 2 2 36 41 YCTHBIN
TepHaJIb 0IIpoC
Monyib Ne 5 — YCTHBIN
4 | T'opsiuas 00paboOTKa METAIIOB 1 2 2 36 41 oIpoc
Monyib Ne 6 — YCTHBIN
OcCHOBBI T€OpUU pEe3aHMsI KOHCTPYKLHU- | - 2 2 47 51 onpoc
OHHBIX MAaTEpUaJOB U PEXYIIHe HH-
CTPYMEHTBI
ITpomerxyTouHas aTTecTanus: IK3aMeH - 9 9K3aMeH
Hroro 8 10 6 179 | 216
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2.2.2 JIabopaTopHbIii MPAKTHKYM

Ounas popma o0yueHust

Ne ce- | HammenoBanmue Bce-
ce pasjeia yueoHol HanmenoBanue 1a00paTOpHbIX padoT ro
MecCT- AUCHMILINHBI ya-
pa (MoyJis1) COB
JIP Nel. WccnemoBaHusi BIMSIHUSL COJIEpXKaHHS YIJIepojia B 2
OTOXKEHHOM CTaJIU Ha €€ TBEPAOCTb.
Moysb No 1 - JIP Ne 2. MW3yueHue ycTpoHcTBa MeTaLIOTpadUuecKoro 2
Teoprs CILIABOB MUKpockorna MMM-7 1 METOIMKH U3TOTOBJICHUSI MUKPOILIH(a
JIP Ne 3. HcciaemoBanue cucTeMbl cmiaBoB Sn-Pb mMetomom 2
TEPMUYECKOTO aHATN3a
JIP Ne 4. Ananu3 auarpamMm COCTOSIHUSI IBOMHBIX CIIABOB 2
2 JIP Ne 5. AHanu3 jauarpaMMbl COCTOSHHMSI CIUIABOB JKEJIE30-
Mopyne Ne 2 — yTIepo 2
Huarpamma Fe-C | JIP Ne 6. Cepble, KOBKHE U BBICOKOIIPOYHBIE YYTYHBI
2
JIP Ne 7. 3akanka cranu 2
Moyib No 3 - JIP UNQ 8. HccnenoBanue BIMSHUS TeMIEpaTypbl OTIIyCKa Ha
Tepunueckas 06- CBOMCTBA 3aKaJCHHBIX CIUJIABOB. 2
JIP Ne 9. TBepaas nieMmeHTaIMs CTaJIH. 2
paboTKa CIuIaBoB
TexHonoruss KOH-
CTPYKIITMOHHBIX
MaTepuaioB
Mogyns Ne 4 -1 JIP Ne 10. N3ydeHune HBETHBIX METAIOB U UX CIUIABOB 2
Koncrpykrnos- JIP Ne 11. M3ydeHnne aHTUPPUKITMOHHBIX MAaTEPHAIIOB. 2
HBIC MaTCpHAJIbI JIP Ne 12. M3ydeHue CBOMCTB I1acTMacc. 1
JIP Ne 13. M3yueHue HaHOCTPYKTYPHBIX TOKPBITHH. 1
Monyinb Ne 5 — JIP Ne 14. N3yuenue criocoOOB MPOU3BOACTBA CTAJIH. 2
l'opsiuas 06pabot- | JIP Ne 15. M3yuenue cBoiicTB (hOPMOBOUHBIX MaTEPHUAJIOB. 2
3 Ka METAJIJIOB JIP Ne 16.13yuenue o0opy0BaHUs PyYHOU JYTOBOM CBapKH. 1
JIP Ne 17. V3yuenune o60pyI0BaHUs U alnapaTypbl alleTUICHO- 1
KHCIIOPOJIHOM CBapKu
Mopyne Ne 6 — JIP Ne 18. 3y4yeHne KOHCTPYKIIMM U T€OMETPUH TOKAPHBIX pe3- 4
OCHOBBI  TEOpHUH | LIOB.
pe3aHus KOH-
CTPYKLIMOHHBIX
MaTepuajioB U pe-
KyIIUEe  UHCTPY-
MEHTHI
HUTOIO: 34




24

3aounas popma 00yueHUs

Ne ce- | HammeHoBaHmue Bce-
ce pasnena yueoHol HaumeHoBaHue J1a00paTOPHBIX padoT ro
MecT- AUCHUILIUHBI ya-
pa (mony.Jist) COB
JIP Nel. MWccnenoBanus BhusiHUS cojaepxaHusi yriepoaa B | 0,5
Monyib Ne 1 - OTOKEHHOM CTaI Ha €€ TBEPIOCTb.
Teopus cruiaBoB JIP Ne 2. AHanu3 muarpamMm COCTOSIHUS IBOMHBIX CIIJIABOB 0,5
JIP Ne 3. AHanu3 JauarpaMMbl COCTOSHHMSI CIUIABOB JKEJI€30-
3 Mopynp Ne 2 — yTIepo 0,5
Huarpamma Fe-C | JIP Ne 4. Cepble, KOBKME U BBICOKOIIPOYHBIE YYT'YHBI
0,5
JIP Ne 5. 3akanka cranu 1
Moyss No 3 - JIP UNQ 6. HccnenoBanue BIUSHUS TEMIEpAaTypbl OTIyCKa Ha
CBOIICTBA 3aKaJICHHBIX CIUIABOB. 1
Tepmuueckas 06-
paboTKa CIuiaBoB
TexHomnoruss KOH-
CTPYKIIMOHHBIX
MaTepHraJioB JIP Ne 7. 3ydeHne BETHBIX METAJNIOB M UX CILIABOB 1
Monyne Ne 4 -1 JIP Ne 8. W3ydeHne aHTU(DPUKITMIOHHBIX MaTepUAIOB. 1
Koncrpykimon- JIP Ne 9. M3yuyeHue CBOICTB Ij1acTMacc.
HBIE MaTePHUAIIbI
Monyinb Ne 5 — JIP Ne 10. M3yuenue criocoOOB MPOU3BOACTBA CTAJIH. 1
l'opsiuas 06pabot- | JIP Ne 11. M3yuenue cBoiicTB (hOPMOBOUHBIX MaTEPUATIOB. 1
4 Ka METaJIJIOB
Monyinb Ne 6 — JIP Ne 12. I3ydeHne KOHCTPYKIIMU U T€OMETPUH TOKAPHBIX PE3- 2
OcCHOBBI ~ TEOpHH | LIOB.
pe3aHus KOH-
CTPYKIIMOHHBIX
MarepuaioB U pe-
KyIIUE€  UHCTPY-
MEHTBI
HUTOIoO: 10
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2.2.3 IlpakTnyeckasi padora

Ounas popma o0yueHust

HaunmenoBanue Bcee-
Ne-ce- paszena  ydeGHOI ro
MECT- HanmeHoBaHue 1a00paTOpHBIX paboT
a JUCLIUILINHBI ya-
P (Moynis) COB
TexHonorus KoH-
CTPYKLIMOHHBIX
MaTEpHaJIOB
Mopyns Ne 4 -
Konctpykuuon- ITP Ne 1. 3ydyeHue nBETHBIX METAIVIOB M UX CILIABOB 2
HBIE€ MaTEpUAJIbI ITP Ne 2. M3ydyeHnue aHTU(PUKIIMOHHBIX MaTEPHAJIOB. 2
Monaynb Ne 5 — ITP Ne 3. [IpoekTupoBaHue ONTUMAIBLHON JTUTHUKOBOM CUCTEMBI 2
lopsiuast 06pabot- | [TIP Ne 4. OGopynoBanue, HHCTPYMEHT U pacyeT onepauuid nu- | 2
Ka METaJIJIOB CTOBOH IITaMITOBKH.
3 ITP Ne 5. Onpenenenue peKuMOB PyYHOM 3JIEKTPOIYTOBOM 2
CBapKu
Monyinb Ne 6 — ITP Ne 6. M3yueHue ropu3oHTaIbHO-(ppe3epHOro craHka Mozaenu | 1
OcHoBbl  Teopuu | 6P81.
pe3aHus KoH- | [TP Ne 7. M3yuyeHne KOHCTPYKIMHU U reoMeTpuu ¢pe3, 3eHKepoB U | 1
CTPYKLIMOHHBIX pa3BEpTOK.
MatepuanoB u pe- | IIP Ne 8. BepTukanbHo-cBepinabHbIA cTaHOK Mozaenu 2A135.
xymue  uHCTpy- | [IP Ne 9. Tunsl ¢pe3 u reomerpuyeckue mapamerpbl pexylien
MEHTBHI qacTu (pe3sbl.
HUTOI'O: 16
3aouHnas popma o0yueHnus
HanmenoBanue Bce-
Ne-ce- paszgena y4yeOHOM ro
MecCT- HanmenoBanue nabopatopHbix paboT
a JUCIUIINHBI ya-
P (Moztysst) COB
Mopaynb Ne 5 — ITP Ne 1. IIpoexTupoBanre ONTUMATBHON JTUTHUKOBOU CHCTEMBI 1
I'opsiuast 06pabot- | [TP Ne 2. OGopynoBaHue, HHCTPYMEHT M pacyer omnepauuit au- | 1
Ka METaJlIOB CTOBOM IITAMIIOBKH.
ITP Ne 3. OnpeneneHne peKMMOB PyYHOM 3JIEKTPOLYTOBOM 1
CBapKu
4 Mogyme Ne 6 — ITP Ne 4. M3y4yeHue ropu3oHTaIbHO-(ppe3epHOro craHka mMojaenu | 1
OcHoBbI TeopHH pe3a- | P81 .
EE; ;::g;ﬁg;g;(“; ITP Ne 5. M3ydyeHne KOHCTPYKIMU U reoMeTpun (pes, 3eHKepoB U | 1
pexymue unctpymen- | Pa3BEPTOK.
ThI ITP Ne 6. Tumsl ¢pe3 u reomerpuyeckue mapamerpbl pexymen | 1
4acTu (Gpeskbl.
UTOTO: 6




Buanr CPC:
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2.3. CamocrosiTeqibHAsA padoTa CTyJAeHTa

Ounas ¢popma o0ydeHus

Ne HaumenoBanue

ce- pasieia yueo- Buast CPC Bcero
MeCT | HOM JMCHUILIM- 4acoB
pa HbI (MO1YJI51)
[TpopaboTKa KOHCIIEKTOB JEKIHA, Y4EOHUKOB U y4eOHBIX ITOCO- 12
Ouii — 3 vaca.
Mopynbs Ne 1 — [ToaroToBka k 1abopaTopHbIM paboTaM B 0POpPMIICHHE OTYETA —
Teopwus cristaBoB | 8 4acoB.
[ToaroToBka K TeKymiemMy KOHTpOJO — 1 vac.
ITpopa®oTka KOHCIEKTOB JIEKLUH, y4EOHUKOB U y4EOHBIX 110CO- 12
Mopynb Ne 2 — Ouid — 3 uaca. .
2 [ToaroToBka k 1abopaTopHbIM paboTaM u 0pOpMIICHHE OTYETA —
[uarpamma xe- 8 YACOB.
FIE30-YIIEpon [ToAroToBKa K TEKyLIEMY KOHTPOJIIO — | yac.
ITpopa®oTKa KOHCIEKTOB JIEKLUH, Y4EOHUKOB U y4EOHBIX 110CO- 12
Monyss Ne3 = | yi4 — 3 yaca.
Tepmuueckas [ToaroToBka K 1a60paTOpHBIM paboTaM U opOpPMIICHHE OTYETA —
00paboTKa CIIa- | § yacop.
BOB [ToaroToBKa K TEKyIEMy KOHTPOIIO — 1 Jac.
TexHomorus IIpopa®oTKka KOHCIIEKTOB JIEKLINH, y4EOHUKOB U y4EOHBIX 110CO- 20
KOHCTPYKLUHMOH- | Ouit — 3 yaca.
HBIX MaTepuanoB | [loaroroBka x 1abopaTopHbIM padoTam U oopMiIeHne OTIETa —
Monyns Ne 4 - | 14 yacos.
Konctpykuuon- | IToaroroBka k TekynieMy KOHTpOJo — 1 gac.
HblE€ MaTepUaIbl
Mogyne Ne 5 — [Tpopa®oTka KOHCIIEKTOB JIEKLNH, Y4EOHUKOB 1 y4EOHBIX 11OCO- 20
['opsiuast  o0Opa- | Ouit — 3 yaca.
6otka MeraioB | [loarotoBka k 1abopaTopHbIM paboTaM U opopMIIeHHE OTUETA —
3 14 gacos.
[ToaroroBka Kk TeKyeMy KOHTpOJIIO — | yac.
Monynb Ne 6 — [Tpopa®oTka KOHCIEKTOB JIEKINH, Y4EOHUKOB 1 y4EOHBIX 11OCO- 20
OcHoBBI Teopuu | Ouit — 3 yaca.
pe3aHus koH- | [Toaroroska k 1abopaTopHbIM paboTam u opopMIIeHHE OTUETA —
CTPYKLIMOHHBIX 14 gacos.
marepuaiioB ¥ | [logroroBka x TeKymeMy KOHTpoto — 1 gac.
pexyue  HH-
CTPYMEHTBI
HUTOI'O gacos: 96
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3aounas popMma 00yyeHUs

Ne HaumenoBanue

ce- pasieia yueo- Buas: CPC Bcero
MeCT | HOM JMCHUILIN- 4acoB
pa HbI (MOY.JIs1)
[TpopaboTka KOHCIIEKTOB JEKIHiA, Y4EOHUKOB U y4eOHBIX ITOCO- 20
Mojynb Ne 1 — ouit — 18 yacos.
Teopus crutaBos | [loaroroska k 1abopaTopHbIM paboTaM U 0opMIIeHHE OTUETA —
2 yaca.
[TpopaboTKa KOHCIIEKTOB JICKITHI, YYCOHNMKOB U y4eOHBIX ITOCO- 20
Monayinb Ne 2 — N
ouii — 18 yacos.
3 Jlnarpanva xe- [ToaroroBka k 1abopaTopHbIM paboTaM U oopmiieHue OTYETa —
J€30-yTIepoa A patop p p
2 yaca.
Momyis Ne 3 — pr)pa60TKa KOHCIIEKTOB JICKIIHiA, y4UeOHUKOB 1 Y4€OHBIX MOCO- 20
Tepmuueckas Ouii — 16 yacos. )
06paBoTKA CIITa- [ToaroroBka k 1abopaTopHbIM paboTaM U oopmiieHUE OTYETa —
BOB 2 yaca.
TexHonorus [TpopaboTKka KOHCIEKTOB JEKIUH, Y4eOHUKOB U y4EOHBIX 1OCO- 36
KOHCTPYKIMOH- | Ouil — 34 4acos.
HbIX MaTepuanoB | [loarotoska k nabopaTopHbIM paboTaM U opopMIIEHHE OTUETA —
Monyne Ne 4 - | 2 ygaca.
Koncrpykuuon-
HBIC MaTEPUAIIBI
Monyinbe Ne 5 — [TpopaboTka KOHCIIEKTOB JEKIHMH, y4eOHUKOB U y4eOHBIX I10CO- 36
lopsiuast  oOpa- | Ouit — 34 gacos.
4 6otka metaioB | [ToarotoBka k nabopaTopHbIM paboTaM U oopMIIeHHE OTUETA —
2 yaca.
Mopynb Ne 6 — [TpopaboTKka KOHCIIEKTOB JEKIUH, Y4eOHUKOB U y4EOHBIX MOCO- 47
OcHoBBI Teopuu | Ouit — 45 yacos.
pe3aHus koH- | [Togroroska k mabopaTopHbIM paboTam u odopMIIeHHE OTUETA —
CTPYKLHMOHHBIX | 2 Haca.
MaTepuaioB U
peXylmme — WH-
CTPYMEHTHI
HUTOI'O yacos: 179




3. OBPA3BOBATEJIBHBIE TEXHOJIOI'MH

Ounas ¢popma o0y4eHus1

OcobennocTn
Buabl MpoBeIeHUA
Ne ABL Oopa3oBaresibHbIE poBeac
yueOHoi 3aHATHI
cemecTpa TeXHOJOTUH
padoThI (mHaAUBHAYATbHBIE/
TPyNIoBbie)
[Ipobnemuoe uzno- | ['pynmoBeie
2,3 Jlexknuun JKEHUE, BU3yan3a-
LUsl, IPE3CHTAIUS
Busyanuzanus, umu- | I1/rpynmoBeie
Taus npodeccuo-
2,3 JlaboparopHbie pabOTHI LKA TID ¢
HaJIbHOM JESITEIIbHO-
CTH, TPEHUHT
3aHsATHS B UHTEPAKTUBHOU (hopme B oObeMe:
+ nmabopaTopHbie paboThl — 18 yacoB.
3aounas popma o0yueHus
Ocobennoctu
Buabl NMPOBe/IeHUA
Ne ARL Oopa3oBaresbHbIE POBEICHS
yueOHOI 3aHATUH
cemecTpa TeXHOJIOTUH
padoThI (MHAMBHAYATbHBIE/
rpyIIoBbie)
[IpobiemHoe uzio-
3,4 Jlexun YKEHUe, BU3yaln3a- I'pynnossie
11, TPE3ECHTALINS
Busyanuzanus, umu-
Tanus npogeccuo-
3.4 JlaGopaTopHbie pabOThI P ¢ [/rpynmoBsie
HaJIbHOM J1€ATEeNbHO-
CTH, TPCHHUHT

3aHATUS B UHTEPAaKTUBHOU opme B o0ObeMe:
JEKIUU — 2 4acoB;
nabopaTopHble paboThI — 2.

B uCKITIOUNMTENBHBIX CIydasx MPUMEHSIETCS AJIEKTPOHHOE OOYYeHHE U JMCTaHIMOHHbIE 00pa3oBa-
tenbHble TexHooruu (30 u J10T), Bkitoyast poBeAECHHE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKY-
TOYHOM arTecTaiuu. Peammzaus nporpaMmsl TUCHUILIMHB ¢ ucnonb3oBanueM D0 u J1OT ocymectsisier-
CsI IO YCMOTPEHHIO BEJTYIIEro MPenoiaBaTess C y4eTOM TEXHUUECKUX BO3MOXKHOCTEH 00yJaromxcs ¢ hc-
TI0JIb30BaHUEM TPOTPAMMHBIX CPEZCTB, oOecreunBatonmx npuMeHenue sementoB J0 u JIOT B UucTH-
TyTe, yTEM CUHXPOHHOT'O U aCHHXPOHHOTO B3aUMOAEHCTBHSI, K KOTOPHIM MOT'YT OTHOCUTBCS:

- BJIEKTPOHHAas: UHPOPMALIMOHHO-00pa3oBaTenbHas cpena MucTuryra;

- TPYNIIOBasi TOJIOCOBask KOH(pepeHIus B MecceHkepax (SAunexc.Meccenmkep, VK Teams);

- TPYNIOBOM YaT B MecceHpkepax Annekc.Meccenmkep, conmansHon cetu BKoHTakre;

- oHJtaiiH BuieokoHpepentwms B Annexc. Tenemocr;

- BUJICO3AITHCH JIEKLIMH Melarornueckux paOboTHUKOB MHCTUTYTA, pa3MeIIEHHbIE HA Pa3IMYHBIX BU-
JICOXOCTHHTax (HarmpuMep, Ha KaHalax IpernojaBaTeneil) n/unm oOlauyHbIX XpaHWIMIIAX (HarmpuMmep, STH-
nexc.Jluck).
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4. OHEHOYHBIE CPEACTBA JJI5I TEKYIIEI'O KOHTPOJISI YCHEBAEMOCTH U PE-
3YJBTATOB OCBOEHUA YYEBHOU JUCHUITVINHBI

4.1.Buabl KOHTPOJIS M aTTecTaluu, GOpMbI OLIEHOYHBIX CPEACTB

Ounas popma o0yueHust

Ne Buner KoibI UH- HaumenoBanue Onenounsle
CEMECT- | KOHTPONA | npuxaropos | PasAena ydeGHOI cpeacTsa
pa W aTTe | noctmKeHus JCTHTLTHHDBT ®opma Kommue- Kon-Bo
cratun KOMIICTCH= CTBO HE3aBUCH-
(BK, Tar, 1y BOIIPOCOB MBIX
[IpAT*) .
Y 33JJaHUil | BapHaHTOB
Tarr.-1 | OIIK-1.7 Marepuanosene- | Tecrupona- 10 15
HUE HUE
Mopynb Ne 1.
Teopus cruiaBoB
Tarr.-2 | OIIK-1.7 Mosynp Ne 2. Tectupona- 10 15
2 Juarpamma xe- HUE
1€30-yIJIepo
T arr.-3 | OIIK-1.7 Mopynb Ne 3. Tectuposa- 10 15
Tepmuueckast 00- HUE
paboTKa CIu1aBoB
IIp. arr. | OIIK-1.7 3auer VYcTHbil 3 20
(3auer) ompoc
T arr.-4 | OIIK-1.7 Texnonorust kon- | Tectupona- 10 15
CTPYKIIMOHHBIX HUE
MaTepUasoB
Mopyns Ne 4 -
KoHcTpyknmon-
HbIE€ MaTepHaJIbl
Tarr.-5 | OIIK-1.7 Monynb Ne 5 — Tectupona- 10 15
['opswast ~ oOpa- HUE
3 00TKa METaJIJIOB
Tarr.-6 | OIIK-1.7 Monynb Ne 6 — Tectuposa- 10 15
OcHOBBI  Teopuu HUE
pe3aHus KOH-
CTPYKIIMOHHBIX
MaTepHaoB U
pexyIue WH-
CTPYMEHTHI
IIp. arr. | OIIK-1.7 DK3aMeH YcTHbIi 3 20
(9K3aMeH) onpoc
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3aounas popma oOyueHnust

Buabr
Konpr un- O1eHOYHBIE
No | xoHTpONS HanmenoBanue
JTUKAaTOPOB . CpeacTBa
ce- U arTe- paszzena yueOHOH
JOCTUXKeE-
MeECT | CTaluu HUSL KOM- AUCHUIUINHBI Komnunuectso KonuuectBo
pa | (BK, Tar, [eTeHIuit (Moztysst) dopma BOIIPOCOB HE3aBHCHMBIX
IIpAr) Y 3aJjaHUI BapUaHTOB
3 [Ip. arr. | OIIK-1.7 Marepuanosese- VYcrubii 3 20
(3auer) HHUE onpoc
4 [Ip. arr. | OIIK-1.7 TexHosorus Kou- YcrHbIi 3 20
(?K3ameH) CTPYKIITMOHHBIX ompoc
MaTepUaJIOB




4.2. IlpumepHbIe TeMbI pacuyeTHO-Tpadgpuuecknx pador

Cemecmp Ne 2

[IpoekTupoBaH¥e TEXHOJIOTHIESCKOTO IIPOIEcca TEPMUIECKONH 00pabOTKH JAeTamu.

Tabnuma 1 — BapuaHThl momamiHei paboThl Mo pa3padoTKe TEXHOIOTHIECKOTo Mpoiecca

Ne TexHOJOrnuecKue ycaoBHUsl,
Bapu- | HaumenoBanue nera- | Pa3mep neranu, Mapka
- . e CILIABa IpeIbBIIsIEMbIE K JIETaNIU TIOCIIe
TepMOOOPabOTKH
aHTa
1 2 3 4 5
1 Jlemex mutyra 16x120x560 JI65 HRC 47...56 na mupuny
40 mm
[pyxuna D5x160x30 65I" HRC 42...47
Ocb netiiu ABepIbl
kabunbsl ['A3-51 D8x70 20 HRC 45...50 na riny6uny 0,5 MM
2 TokapHblii pe3ert 20x12x150 P18 HRC 62...64
Hoxx comomopesku 60x120x200 V8A HRC 47...52
bonT maryna M12x120 40X HB 240...300
3 | LectepHst KOPOO-KU ?300x60x40 18XI'T HRC 56...60 na rinyouny
CKOpOCTEen 0,6 MM
Ponuk Mmy¢ThI D10x025x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 3Be3I04Ka LenU D40x09200x25 CY30 HB 350...420
[nuueBoi Ban ?50x120 40 HRC 35...40
CerMeHT HOXa 2x100x110 YOA HRC 52...55 na mmupuny 8—-10 mm
5 Jluck cBekiokombOaii- 4x0400 65I" HRC 40...45
Ha
[Tanen nopurHeBoit 040x020x100 20 HRC 56...60 na rny6ouny 1 MM




10.
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4.3. TecTbl TeKyIIero KOHTPOJISI

4.3.1. TecThl TeKyl1ero KOHTPOJIs:
MoayJib Ne 1 — Teopusi ciiiaBoB

BAPUAHT TC-1
N300pa3zure 00beMHO-LIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.

Kaxoi MCTOA UCHBITAHUA HA TBEPAOCTh HPUMCHACTCA AJIA OIIPCACIICHUA TBEPAOCTU 3aKaJIeHHOM

cTanu?
Haznauenue metamiorpaduyeckoro MUKpOCKOIIa.
N300pazuTe KpUBYIO OXJIaXKICHHS aMOp(HOTO Tema.

Jlnarpamma cocTOsIHUSL KaKoro pojia u300pakeHa Ha pucyHke 1 ?

A —

0 10 20 30 %0 50 60 70 80 90 100% ML

Yemy paBHa BapMaHTHOCTh CHCTEMbI B 00JacTH Auarpammsl (puc.l), jgexarieil Mexay JTMHUAMU
JMKBUYC U COUAYC ?
N300pa3ute KpuBYIO OXJaXKICHUS CIiaBa, coaepskariero 50% Ni u 50% Cu (crnas I) u ykaxwure
13 KakuX (a3 COCTOUT CIIaB Ha KaXK/I0M y4acTKe KPUBOW OXJIAKICHUSI.
N300pazute cxemy cTpykTypsl ciuiasa [ (puc. I) mpu komHaTHO# Temneparype.

Onpenenute cocTas xxuaKkoi ¢assl cruiaBa I npu 3aganHoi Temneparype "T" (puc. I).

OnpenenuTe COOTHOLIEHUE TBEPAOH U kuaKoi (asbl B crase I mpu temmeparype "T" (puc. I).



o ® =2

33

BAPUAHT ITC-2

Kakune kprcTamnieckue pemeTku 00pa3yroT OOJIbIIMHCTBO METAIIOB?

YKaKUTEe peKUMBI UCTIBITAHUS TBEPIOCTH IO METOAYy bpunems.

Kakne HeMeTammnyeckue BKIOYCHHSI MOKHO OOHAPYKUTh HA TIOJUPOBAHHON MMOBEPXHOCTH
numda ?

Kak Ha3bIBarOTCS TEMIIEPaTyphl, IPU KOTOPHIX H3MEHSETCS KAUECTBEHHOE COCTOSIHHE (TIPOUC-

XOJIUT MpEBpallleHKE) CIIIaBa ?

JluarpaMMa COCTOSIHUSI KaKOTO pojia H300pakeHa Ha pucynke I ?

" T— A.B

m

| |
x |
| |
: — |

O I0 20 30 40 50 60 70 80 90 I00 7% B

- 1

Puc. I
Yemy paBHO uncio creneneit cBo6os cruiasa [ (30% B) na muauu EC/J (puc. 1).

N3006pa3ute cxemy MUKpOCTpYKTYpbI cruiasa [ (puc. 1).

[ToctpoiiTe KpuBYIO OXJIaXAEHUS cIijiaBa | ¢ ykazaHueM (a3 Ha KaXkJI0M y4acTKe KPUBOM.
Omnpenenure cocTas uakoi ¢a3sl cruiaBa I npu Temmneparype "T"B.

Omnpeznenute OTHOLIEHHE MacChl )KUAKON (a3pl K Macce ciuiaBa, I, mpu

temneparype "T" (puc. I).
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4.3.2. TecThl TEKylIero KOHTPoJIs: MOAyJab Ne 2 — JluarpaMmma »xejie30-yrjaepos

BAPUAHT 2JKV-1

1. Ykaxkute pa3mep CTOpPOHBI KyOa KpucTaTHYecKoi ssueiiku Fe 3 .
2. JlaiiTe MOHATHE LIEMEHTUTA BTOPUUHOTO,

3. Kakue uyryHsl Ha3bpIBalOT 3a3BTEKTUYECKUMH.

4. CKOJIBKO KpUTHYECKHUX TEMIIepaTyp UMeeT 4yryH, coaepxauuii 2,95% C npu ero oxaaxacHuun?

5. IIpuBenuTe KpUBYIO OXJIAXKIEHUS YyryHa, coaepxarero 5% C.

6. ITocTpoliTe KpUBYIO OXJIAXKAEHUS cTanu, coaepsxkauieit 0,55% C.

7. 3apucyiite CXEMY MUKPOCTPYKTYPbI 6emnoro YyI'yHa,
3,3% C npu KOMHATHOW TeMIiepaType.

8. Kakoe npeBpalieHue B cTajau IpoucXoauT rpu temneparype Ac;?

9. [Tpumenus MPaBUIIO OTPE3KOB TS 3BTEKTOUIHOU CTaJIH
COOTHOLLIEHHUE LIEMEHTUTA U (peppurta.

10. Kakue nocTossHHbIE TPUMECH PUCYTCTBYIOT B CTAJIAX ?

BAPUAHT 2J0KY -2
1.Vkaxure pazMep CTOPOHBI KyOa KpHcTalInueckoi sueiiku Fed .
2. Ckonbko (a3 uMeeT CTpyKTypa JieaeOypur ?

3. Kak Bbl HoHMMaeTe "IBTEKTUYECKOE MTpeBpallieHue" B YyryHax?

COACpIKAIICTO

OIIpEeIeIINTE

4.CKOJIbKO KPUTUYECKUX TEMIIEPATyp UMEET UyTyH, coaepxkauuii 4,3% C npu ero oxjaaxxaeHuu ?

5. IlpuBennTe KpUBYIO OXJIaXAECHUA YyTr'yHa, cogepxkaiero 2,8% C.

6. ITocTpolite KpUBYIO OXJIAXKACHUS cTanu, conepsxkauieit 0,65% C.

7. 3apucyiiTe cxeMy MUKPOCTPYKTYypa cTajiu, conepxarieit 1,95% C, mpu koMHaTHOM TeMIiepaType.

8. Kakoe mpeBpaitiieHue B cTajau MpoTeKaeT npu temmeparype Ar; ?

9. IlpuMeHMB MTPABUIIO OTPE3KOB OMPEAETIUTE COOTHOIIEHHUE nepauTa u Gpepputa 1yt ctanu 0,2% C.

10.  Kakue nosnesnsle NpUMecH IPUCYTCTBYIOT B CTAIAX ?
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4.3.3. TecTnl TEeKymero KOHTpoasi: Moayab Ne 3 — Tepmuueckas 00padoTka CIJIABOB

BAPUAHT TO-1
1. Kakue Bupl TepMOOOpPaOOTKH BhI 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBa€M JCHCTBUTEIHHBIM?
3. Kak knaccugumupyercs 3aKajika B 3aBUCUMOCTH OT TeMIIepaTypbl Harpepa?
4. KakoBO Ha3HayeHUE OTITyCKa CTaau?
5. Kak Ha3piBaeTcs BHJ TePMHUYECKOH O0OpaOOTKH, KOTJa HArpeTyro I0 ayCTEHUTHOTO COCTOSIHUS
CTaJIb OXJIAKAAIOT Ha BO3AYyXeE?
6. Kakosa uenp XTO?
7. KakoBa cTpyKTypa Ha HOBEPXHOCTH AETANIU M1OCIE JIIUTEIbHON LIEeMEHTauuu ?
8. CKOJIBKO BpEeMEHH HEOOXOIMMO MPOAEpKaTh AeTajlb B €YU, YTOOBI MOIYYUTh TTyOHHY IIEMEHTa-
mun 1 MM ?
9. Ilpu xakom Buje XTO MPOUCXOAUT HACKHIIIEHUE TTOBEPXHOCTH JIETATIH YIJIEPOJOM U a30TOM OHO-
BPEMEHHO?

10. Kakue Buzp! 1 dy3noHHOM METaUIM3alluu BBl 3HaeTe ?

BAPUAHT TO-2
1. C xaKkoii 1IenpIo IeTaloT 3aKajaKy cTaiu?
2. HazoBuTe CpeHIo CKOPOCTh LIEMEHTALUN?
3. Kak knaccuduimpyercs 3aKajika mo crnoco0y OXJIaKIeHUs?
4.. Kakoit TepmooOpaboTKe MoABepraeTcs YyryH?
5. Urto Takoe oTKur?
6. C KaKoil 11eNIbI0 AeTalIsIM Ha3HAYal0T [IEMEHTALHI0?
7. Kakas TepmMooOpaboTka Ha3HaUaeTCs Mociie IeMEHTaIH?
8. HazoBuTe mpenMyIiecTBa a30THPOBAHKS TI0 CPABHEHHIO C IIEMEHTAIeH?
9. Kaxoii Bug XTO Bbl Obl IPUMEHWIN AJIS TUTYHKEPHOU Napbi?

10. Yo Takoe anutrpoBaHue?
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4.4. Bonpocsl k 3a4eTy
Konap! nu-
No JTMKaTOPOB
BO- Bomnpocsr AOCTHC-
mpoca Hi
KOMIIETEH-
05051
1 2 3
1. 3HaueHNe MaTepraJIOBEACHUSI. OIIK-1.7
2. Kputnueckue TOUKH kKene30yriepoaucThix criaBoB ( Ay, As, Acm)
3. Tepmuueckas o6paboTka. Knaccudukanus BugoB TepMoo0paboTKu
4. [IpeBpaiiieHus: B 3BTEKTOUIHON CTaIM Tipu ee Harpese. [loHsTue o neperpese u
nepexxore cranu. [loHsaTue o JeCTBUTEILHOM 1 HACJIEICTBEHHOM 3€pHE.
5. Jnarpamma U30T€pMHUECKOI0 IPEBPAILCHUS ayCTEHUTA IBTEKTOUIHOM CTaIu U
€€ MOCTPOEHHUE.
6. AHanu3 AuarpaMMbl U30TEPMUUECKOTO MTPEBPALLICHUS ayCTEHUTA U €€ 3Haue-
Hue. [loHsATHE 0 KPUTHUYECKOM CKOPOCTHU 3aKAJIKH.
7. IlepnuTHOE M MAPTEHCUTHOE NPEBPALICHUE.
8. Oco0eHHOCTH AUarpaMM U30TEPMUYECKOT0 MPEBPAILEHUS 103BTEKTONIHOH,
3a3BTEKTOMUIHOM U JIETUPOBAHHOW CTaJIH.
9. OTXUT 1 HOpMaAIU3alus CTaIu.
10. | CocoOsl 3akanku ctaiad. OOBIKHOBEHHAS 3aKaJIKa, ITOJIHAS U HEIOJIHAs, UX
aHanu3. BeiOop TemnepaTypbl HarpeBa CTajlM MU 3aKaJlke.
11. | ®da3oBble NpeBpalIeHUs IPU 3aKAJIKe cTalu. bpak npu 3akaike.
12. | BuyrpenHee HamnpsbkeHue npu 3akanke. [IpepbiBucTas, cryneHyaTtas 1 U30Tep-
MUYecKasl 3aKajaKa CTaJlu.
13. | Tepmuyeckas 06pabOTKa CTAIN XOJIOAOM.
14. | IToBepxHOCTHAs 3aKaJIKa CTaJIH.
15. [TpoxasmmBaeMocTh ctasieil. TopiieBON METO ONPENCIICHUS TPOKATUBAEMOCTH.
16. | Oxyaxaromume cpebl MpH 3aKalike, X XapakTepucTuka. Beioop oxmiaxnaaro-
IEN Cpebl.
17. | Ornyck ctaneil. Buapsl otnycka, 06J1acTh IPUMEHEHHSL.
18. | Crapenue crunaBos. [IpeBpamieHre MapTeHCUTa IPU OTIIYCKE U CTAPEHUU 3aKa-
JIEHHOM CTaJIH.
19. Tepmomexannyeckas oo6padotka cranu. Buasr TMO.
20. | TepmoobpaboTKa yyryHa.
21. | Xumuko -Tepmuueckast oopadotka cranu. Buasr XTO.
22. | llemenranus ctany. XapakTepuCTHKA, 00J1IaCTh NPUMEHEHUSI.
23. | Tepmuueckas 00pabOTKa IIEMEHTOBAHHBIX JeTaJIeH.
24. | A3oTHpOBaHUE CTaIH.
25. | llmanupoBaHue, HUTPOLIEMEHTAIHSI. OIIK-1.7
26. | Auddy3noHHas MeTaIu3aisl.
27. | BausiHMe yraepoja v MOCTOSIHHBIX IpruMecel Ha cBoiicTBa craneil. Kiaccudu-
Kallksl YTIEPOAUCTBIX CTAJIEH.
28. | Cranb yraepoauctas 0ObIKHOBEHHOT0 kauecTBa. CTanb yriepoaucras Kaue-
CTBEHHasi KOHCTPYKIIMOHHAs. MapKupoBKa, 001aCTh MPUMEHEHUS.
29. | ABToMaTHble U JUTEHHbIE cTanu. PeccopHo- mpykuHHas craib. MapkupoBka
00J1aCTh IPUMEHEHUSI.
30. | Cepsble uyryHbl. MUKPOCTPYKTYpa, CBOMCTBA, MAPKUPOBKA U 00JIACTh TIPUME-

HCHMHA.
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31. | BricokompoUHbIE YYT'yHBI C IIAPOBUIHBIM TpaduTOM, MUKPOCTPYKTYpPa, CBOM-
CTBa, 00JIaCTh IPUMEHEHHUSI.

32. | KoBkue 4yryHsl . MUKPOCTPYKTYpa, CBOMCTBA, MAaPKUPOBKA, 00JIACTh MPUMEHE-
HUS1, CIIOCO0 MOJTyUeHUSI.

33. | Kimaccudukamnus npumecei B JISTHPOBAHHBIX CTASIX. BIUsSHIE JIErUpyOmux
HJIEMEHTOB Ha OJUMOP(H3M XKele3a, CTPYKTYPY U CBOMCTBA CTaJIH.

34. | Kimaccudukamnus 1 MapKUpOBKa JISTUPOBAHHBIX CTaJICH.

35. | KoncrpykuunonHnsie gerupoBannbie ctanu. Knaccudukanus, MmapkupoBka, npu-
MeHeHne. OcOOCHHOCTH TEPMUUYECKON 00pabOTKH.

36. | TpeGoBaHMs K WHCTPYMEHTAJIbHBIM MaTepuanaM. YTIJIEPOAMCThIE MHCTPYMEH-
TaJbHBIE CTajJH; JICTUPOBAHHbIE MHCTPYMEHTAIBHBIC CTAIM;UX MapKUpPOBKa ,
npUMEHEHHE, OCOOCHHOCTH TePMHUUECKOH 00paboTKH

37. | Beictpopexymmue cranmu. OcoOeHHOCTH TepMooOpadoTku. MeTamokepamuye-
CKHE TBEpJIbIe CIIJIaBBI.

38. | Koppo3us meramioB u cruiaBoB. Buael koppo3uu. MeTobl 3aliuTel OT KOPpo-
3un. HeprkaBeroiue cramnm.

39. | KaponpouHsie U KapOCTONKHE CTAITN OIIK-1.7

40. | CraBbl ¢ BBICOKMM OMHUYECKHM COMPOTUBIICHHEM

41. | MaruutHbl€ CTaJIH U CIUIABbI

42. | Cranu ¥ crjiaBbl ¢ 0COOBIMU TEIUIOBBIMU U YIIPYTUMU CBOWCTBAMU

43. | HemarauTHbIC U U3HOCOCTOMKHE CTAIU

44. | Menp u ee ciiaBbl ( OpoH3bI U JaTyHH) . MapKkupoBKa, IpUMEHEHUE

45. | AJITOMUHHUH U €ro CcIuiaBbl. MapKUpOBKa, IPUMEHEHUE

46. | [lonmmnHukoBble (AHTU()PUKIIMOHHBIE) CIIIIABBI

47. | [loHsTHE O TEXHOJOTHH MOJYYEHHS METAIMYECKHX MOPOIIKOB U U3JCIUN U3
HUX

48. | Ob6iacTe NpUMEHEHHUs TOPOIIKOBBIX CIUIABOB

49. | O6mue cBeaenus o mactmaccax. CocTaB M UX CBOWCTBA

50. | Knaccuduxkarus miactmace. [I[puMeHenune miactMace B CebCKOXO03IMCTBEH-
HOM MalIMHOCTPOEHUHU

51. | AcbecroBble MaTepUabl

52. | datb Ha3BaHMe, 001acTh NIPUMEHEHUS U pacidposky cmasa: Ct3nc, CT5,
40, 35, Y7, Y12A, A20, 40J1, CU430, BU4100, K435-10, 60C2A, 55C2, 1IX15,
20XTI'T, XBI', 9XBI', 9XC, P18, P6MS5, 40X13, 30X13, BK3, BK8, T15K6,
TT7K12,T14K8, 12X18H9, 40X9C2, MHM,, 3-12, MHM,, 40-1.5 , X20HS0,
H36, H48, X8H36, EXS, EX5KS, 110I'13J1, 1212, 2112, A95, A99, AJI2, M1,
bpC30, bpOILIC 5-5-5, JI80, JI59, 11, 116, AO20- 1, b83

Bomnpocel k 3x3ameny:

1. 3nauenwue u 3agaun MTKM B noaroroBke 6akaiaBpoB.

2. IIpousBoacTBo uyryHa. McxoHbIE MaTEpHAIBI M IPOAYKTHI JOMEHHOTO IMPOU3BOJICTBA.

3. Ilpouecc npsiMOro NmoJIydeHus XKeesa u3 pya.

4. IIpou3BOJCTBO CTAIM B KOHBEPTOpAX.

5. 1Ipou3BOACTBO CTallM B JIEKTPOIIEUAX.

6. CnocoObI TOBBITIICHUS KAYECTBA CTaJIH.

7. ®usnueckasi CyllIHOCTh U OCHOBHbBIE BUJIbI CBAPKHU
8. Bwupasl cBapHBIX COCIMHEHUI U IIIBOB.

9. Pyunas 35eKTpoayroBas cBapka.

10. T'a3oBas cBapka.
11. Cpapka B cpejie 3alIUTHBIX ra30B.
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12. OcoGeHHOCTH CBAapKH Pa3IMYHBIX METAJIIOB.

13. CnenmnanbsHbie BUIbI CBapKku. CBapKa TPEHUEM.

14. DyeKTpOKOHTAKTHAsI CBApKa.

15. Ialika METaJIJIOB U CILUIABOB.

16. CkienBaHue MaTepuaioB.

17. CnocoOsbl oy4eHus 3aroToBoK. JINThE 10 BBIMIIABIIAEMBIM U ra3u(UIIMPOBAHHBIM

MOJIENSAM

18. [Tomy4yeHue OTIMBOK JIMThEM B 3€MIISTHBIE (POPMBI

19. LlentpoOexHOE JIUTHE.

20. KokuinbHOE TUTHE.

21. JInTe€ o naBIeHUEM

22. CiocoObI pa3IuBKU CTaJIH.

23. CriocoOs1 00paboTKu MeTauioB AaBieHreM. CBOOOIHAS KOBKA.

24. Tlpouecc npokatku. CopTaMeHT mpoKaTa.

25. BosoueHue meraiia.

26. llITamnoBka MeTasia.

27. IlpeccoBanue mMerauia.

28. [TosryueHue 3aroTOBOK U3 NOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEepUAIIOB.

29. Jlate Ha3BaHHe, 00IACTH MPUMEHEHHS U pacmmdpoBky craBa mapku: T15K6, X20H80, Y7, bp
C30, 1212, 40X13, M1, K435-10, 55C2, H36, A20, XBI', Cr 3nc, 35, Cr5, 2112, P18, EX 3,
MHMu 40-1,5, P6MS, 11IX15, A20, Y12, BpOLIC 5-5-5, TH20, B4100, 40JI, C440, 9XC, b83,
T14K8, 60C2A, JI80, 20X23H13, TT7K12, BK3, A95, 20XI'T, 30X13, 15X25T, 48H ,
12X18HI9T, MHMu 3-12, BKS8, EX3KS5, V13A, /11, 110T°13JI, KHT16, AO20-1, S0XT'A, BK6,
TT20K9, BOK-60, B95, BKA.

30. TpeboBaHus, MpeabsBIAEMble K MHCTPYMEHTAJIbHBIM MaTepuaiaM. YTJIEpOAUCThIE U JIETHPOBAH-
Hbl€ HHCTPYMEHTaJIbHbIE MaTepUaJIbI

31. beicTpopexylue CTaiu.

32. Tépable (METaNIOKEPAMUUECKHE) CIJIABbI.

33. MuHepanokepaMU4YECKUE CILIABBI.

34. CepxtBépabie matepuaibl (CTM), anmassbl.

35. AGpa3uBHBIE MaTepHaiIbl U UX XapaKTepPUCTHKA.

36. Knaccugukanus MeTauiopexyumx cTaHKoB. [IpuBoabl METAUIOPEKYIIUX CTAHKOB

37. dusnueckue BICHUS NPU PE3aHUH METAJLIOB.

38. IIpouecc 0Opa3zoBaHUs CTPYKKH. Y CaaKa U TUIIBI CTPYXKKH.

39. Bubparuu npu pe3aHuy MeTaIoB.

40. HapocT u npupoa ero oopa3oBaHusi.

41. BinsiHue HapocTa Ha npotecc pe3anus. Mepsl 60pb0bI ¢ HAPOCTOOOPA30BAHUEM.

42. TennioBbl€ SABICHUS NPU PE3aHUH METAJJIOB.

43. YrpouHeHue (HaKjern) cpe3aeMoro ciaos 1 00paboTaHHOM MOBEPXHOCTH.

44. Tunst COX (COB) u ciocoObl UX OJIBO/Ia B 30HY PE3aHUSI.

45. Buapl n3HOCa MHCTPYMEHTA.

46. Croitkoctb nHCTpYMeHTa. OCHOBHBIE CITIOCOOBI OBBIIIEHHS] CTOMKOCTH HHCTPYMEHTOB.

47. Cunpl pe3aHus Ipy TOUCHUH.

48. DIIeMEeHTHI peKUMa pe3aHus U MITYYHOE BpeMs [P TOYECHHH.

49. Pexxynuii HHCTPYMEHT, TPUMEHAEMBIHN MPH ToueHUH. KOHCTpYKIUS ¥ reOMEeTpHsi TOKApPHOTO
pesia.

50. Csepnenue. CynHOCTh, HHCTPYMEHT (CBEpJIA, 36HKEPHI, Pa3BEPTKH ), 000PYI0BAHHE.

51. ®pesepoBanue. CymHOCTh, HHCTPYMEHT, 000py/10BaHHE.

52. Crporanue. CymHOCTh, HHCTPYMEHT, 000py/I0BaHHE.

53. MeTozp! OTAET0YHON 00paboTKH. X OHWHTOBAaHHE.

54. DnexTpoduznyecKre 1 MEKTPOXUMHUUECKHE METO IbI 00pabOTKH METaJIOB. DJIEKTPOUCKPOBAst
o0OpaboTka.
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55. TloHsiTie 0 MPOU3BOJICTBEHHOM U TEXHOJOTHYECKOM Tpouecce. Onepaius, yCTaHOB, IEPEXOI,
pabouwuii xo11.

56. Bb16op 3aroToBKH, 6a3upoBaHUE JETAIA U TOYHOCTH 0OpaOOTKH.

57. OcHOBHBIE THIIBI IPOU3BOICTBA. VX XapakTepucTuKu
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5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIIATIINHBI

5.1. OcHoBHas iuTEpaTypa

I'op u mecto | HUcnoab3yercst KouunyecTBo
Ne ABTOpBI HaumeHoBaHue U31aHMs NPHU U3yYeHUH IK3EeMILISAPOB
m\n pa3aeJioB B 6ubamno- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeieHIe U TEXHOJIOTHYECKHE ITPOLIECCH B Crapsiit
1. | borogyxos C. U. u np. MaIIMHOCTPOEHUH: yueOHoe nmocodue. Jon. YMO Ockon: THT, Bcee paznenst 10 -
BY30B 110 00pa30BaHUIO. 2012. - 560 c.
7 Bojikos I'.M. MatepuanoBeneHue: ya1eOHuK h;IOl‘;K?iZI‘éIPL’I’ Bee paszesl 16 B}
Comnaues 10.I1. MarepuanoBenenue: yaeOHUK M. : Akane-
3. mus, 2015. — Bce paznensl 10
496 c.
Konecos C.H. MartepuanoBeieHie M TEXHOJIOTUS KOHCTPYKI[HOH- M.: Bricimas
4. HBIX MaTEpHANIOB: YUeOHUK Ul By30B HIKOJ;_E;SZOOI - | Bee pasnenst 50
c
Mopskos, O.C. M.:
Wspatenbckuii
5. MarepuanoBeneHue LEeHTP Bce paznenbl 10
«AKagemuay,
2014.-288 c.
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5.2. lonoiHMTEIbHAS JTUTEPATypPa

Ne I'on Hcnoan3dyercs KoimmuecTBo
m\n ABTOpBI HaumenoBaHnue U MecTO NpHU U3Y4YeHH U IK3eMILISIPOB
N31aHUA pa3aesioB B oudamorexe | Ha kadenpe
1 3 4 5 6 7 8
Marepuanosenenue. [lpaktukym: yueoHoe | Crapsiit Ockon: THT,
1. | Kymmnep B. C. HOCO0UE 2013. - 208 c. Bce pazznensl 15 -
MarepuanoBenenue u rexnonorus mare- | M.: UHOPA-M,
2. | baremmes A. 1. puasioB: yuebHOe mocodue 2012. - 288 c. Bee paszieist 30 i
3. | Cunpman I'. U. MatepuanoseneHue: yueOHoe nocodue %’;?EMGMHH’ 2008, Bce pazznensl 10 -
MarepuanoBenenue. TexHONIOrusi KOH- )
4. | Kapnieakos B. @. CTPYKIIMOHHBIX MaTepuayioB: YueOnuk. Ku. 13\/{1 I(:(OHOCC’ 2006. - Bce paszaens 40 -
2
s | ®emmcos T T MarepuanoBenieHue U TexHonorus metain- | M.: Beicir. k., 2005. Bee pasensl 49 i
7I0B: Y4eOHHK -862 ¢
Tpounxkuit b.C., Maii- | MatepuanoBeneHnue [DIeKTpOHHBIN pe- 2015, KemepoBckuit
6. | TakoB A.JL. cypc]: yueOHoe mocoOue. Pexum foctyna: | rocy1apCcTBEHHbBIN Bce pa3znenbl + +
https://e.Janbook.com/book/72026. YHUBEPCUTET




42



5.3. [Ipodeccuonanbubie 6a3bl JaHHBIX, HTHPOPMAIIMOHHBbIE CIPABOYHbIE cucTeMbl U U H-
TepHeT-pecypchl

HHuTepHer pecypcsl

1. YHuBepcuterckas OMOJIMOTEKa OHIAH. DJIEKTPOHHO-OMOINOTEYHAS CHCTEMA.
https://www.biblioclub.ru/

2. M3patenbctBo Jlanb. DnekTpoHHO-OnbIMoTeuHas cucreMa https://www.e.lanbook.com.

3. Hayunas snextponnas 6ubmmoreka eLIBRARY.RU http://elibrary.ru

4. llenTtpanbHas OubnroTeka oOpa3oBaTelbHBIX pecypcoB MunobpHayku P®D. www.edilib.ru

5. DnexTponHas nHGoOpMaIMOHHAass 0Opa3oBaTellbHas cpelia MHCTUTYTA https://aunu.pd/

HNupopmannoHHbIe CIPABOYHbIE CUCTEMBbI M 0a3bI JaAHHBIX

1. baza manabix «ProQuest Agricultural and Environmental Science Collectiony —

http://www.gpntb.ru

2. baza mannHbIX mM3marenscTBa Springer Nature «Poccuiickuii Gonn GyHIaMeHTATBHBIX HCCIIE-

JoBaHwmi» — http://www.rfbr.ru.

3. UnTepHeT-pecypc no MarepuanoBeneHuto: http:// www.lokesnet.ru/.../840-materialovedenie-

knigi.html

4. UnTepHer-pecypc o marepuanoBeaeHuto: http:// www.librery.tkm.front.ru

5. UnaTepuer-pecypc no MarepuanoBeneHuto: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nanneix u3marennctBa Springer Nature «Poccuiickuii pona pyHIaMEHTATBHBIX
uccienoBanuii» http://www.rfbr.ru.

7. Yuebnas Bepcus T-FLEX CAD, npenHa3HayeHHas I HEKOMMEPYECKOT'O HCIIOIL30BaHUS
https://www.tflexcad.ru/download/t-flex-cad-free .

HNHpopManOHHBIE TEXHOJIOTHH

OnexkTpoHHas HMHGOpMalMOHHAs 0Opa3oBaTeibHas cpella MHCTUTYTa OOeCHeyuBaeT JIOCTYI K
y4eOHBIM TIJIaHaM, paboduM MPOTpaMMaM TUCHUILIAH (MOMYJIEH), TporpaMMaM MPaKTUK, dJIeK-
TPOHHBIM Y4€OHBIM M3JaHUSAM M 3JIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, YKa3aHHBIM B pa-
00unx nporpaMMax AUCLUMILINH (MOZYJei), mporpaMMax MpakTUK; (OPMUPOBAHUE AIEKTPOHHO-
ro nopt¢oaro o0y4aroIerocsi, B TOM YHCJIE€ COXpaHEHHE ero padoT M OLIEHOK 3a ATHU palbOThI.
[TpenycMoTpeHa BO3MOKHOCTh B3aUMOJICHCTBUSI CTYJEHTOB M IpenojaBaTesieil MocpecTBOM
TEXHOJIOTHUH 10 MEePECHUIKE U MOIYYCHHIO 3IEKTPOHHBIX COOOIIECHUI.

5.4 IlporpamMmHoOe oGecnieyeHne y4eOHOro npouecca

LibreOffice;
Ackxon Kommac V 15.2
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http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.librery.tkm.front.ru/
http://www.rfbr.ru/
https://www.tflexcad.ru/download/t-flex-cad-free

5.5. IlepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecredeHN s AJIsl CAMOCTOATEIbHOI
padoThI 00yYAKO M XCSH

Tonu
Ne Bun camocros-
. ABTOpEI HanmenoBanue MECTO
T TETHLHON paOdoThI
U3JaHUS
O.H. Momucees,
A IO. KpacHos,
[Togroroska k C.A. KopoG- [IpakTukym no nuciu- 3epHorpa;
1 J1a00paTOPHBIM - ROP muHe «Marepuaino- OI'bOY BIIO
3aHATUIM cxoid, ILA. BEJCHUE» AUT'AA, 2014
HBanos, B.A. 8 ’
Jlamuu
A.1O. Kpacno-
MarepuanoBeaeHue u )
Momrotoskak | o O.H. Mou- TEXHOJIOTHSI KOH- 3epuorpan:
2 J1a6i)I ATOPHBIM | o I1.A. WBa- CTPYKIMOHHBIX MaTe- ATUH DTBOY
SaIE)IﬂTI/IIzIM Hos, E.B. Yco- II;ZJI;IB' naboparop- BO Jloncxoii
Ba, C.B. Cmpr- | PHAIOB: ADOPATOp TAY, 2021
HBIH IPAKTUKYM
KOB
A.JO. KpacHo- | MarepuanoBeneHue u )
Ba, I1.A. lBa- TEXHOJIOTHS KOH- 3epuorpan:
ITonroTroBka K A AUYUN OI'BOY
3 HOB, E.B. Yco- CTPYKIIMOHHBIX MaTe- .
JICKIHAM Ba, B.B. Jlox- HaJioB: y4eOHOe 110- BO Joncoii
> 55 puaios: y1 TAY, 2023
JKHKOB cobue
TexHoIOTHSs KOH- 3epHorpa;
IToaroToBka k A.IO. Kpactio- CTpyKUHOHHBIX MaTe- | AUYUUN OI'BOY
4 Ba, II.A. UBa- o
JICKIHSM tos. EB. Yoopa | PHAIOB: yuebHoe To- BO Jlonckoii
> cobue I'AY, 2023




6 MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JIUC-

NUITIJIMHBI

HaumeHoBaHMe crienMalIbHBIX TOMEIEHUN U
MIOMENICHUH 7151 CAMOCTOSITEIBbHON paboTHI

OcCHaIlEeHHOCTh ClIeUaIbHBIX TOMEIEHNUN U
MTOMEIICHUH JIJIs1 CAMOCTOSITEIIbHON pabOThI

6-120 Ayautopus AJia JCKIHUOHHBIX, JIabopa-
TOPHBIX, MPAKTUYECCKHUX 3aHIATHHA, TPYINIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALMM, TEKYLIEro
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIUH.
347740, PocroBckas 001., 3epHOTPAJCKHI paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

IlepeHOCHOM KOMIUIEKT MYJIBTUMEAUNHOTO
000py/lOBaHUs: TMPOEKTOP MYJIbTUMEIUN-
HBIM, ’KpaH Ha TpeHore (MM HACTEHHBIN),
HoytOyxk.

Jlocka MmenoBasl.

ITocagounsix mect — 30.

6-122 Aynutopus nis 1a00paTOpHBIX M TPaK-
TUYECKUX 3aHATUH, TPYNIOBBIX U WHAMBHUIY-
AJIbHBIX KOHCYJbTAllMi, TEKYLIEr0 KOHTPOJSA U
IPOMEKYTOUYHON aTTEeCTAlUH.

347740, PocroBckast 00i1., 3epHOrpajCKuil pai-
OH, T. 3epHorpa, yi. Coerckas, 1om Nel5/4.

Kommext yueGHON Mebenu.

Teepnomep Poxsemsia; TBepaomep bpunern-
1, TuapaBiandeckui npecc Pokseruia; MHK-
pockon MUM-7; mnonupoBajIbHBI CTaHOK
3b853; meur mydenbHas [IM-9; mammna
pazpeiBHass MP-05-1; mammuna MC-100;
YCTaHOBKA MOJINPOBAJIbHAS

Jlocka MenoBasi.

[Tocagounbix mect — 20.

6-127 Aynuropus IS JEKIMOHHBIX, Jabopa-
TOPHBIX W MPAKTUYCCKUX 3aHATUH, TPYIIIOBBIX
U WHIWBUIYaJbHBIX KOHCYJIBTALUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTeCTaIuy.
347740, PocroBckast 001., 3epHOTpaJCKuil paii-
oH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KomrekT yueOHoit mebemnu.

Teepnomep bpunemns, tBepmomep Poxsen-
Ja; TuapaBiIuyeckuil TBepaomep Poksena;
Mukpockornr MHUM-7; craHOK noOJIMpOBaib-
HBI1; 35ekTponeys 211-2Y M.

Jocka menoBas.

ITocagounsix mect — 18.

6-128 Aynutopus st 1a00paTOPHBIX U IMpak-
TUYECKUX 3aHSATHH, TPYNIOBBIX U WHAMBUIY-
QIBHBIX KOHCYJbTALUH, TEKYIIETO KOHTPOJS U
POMEKYTOYHON aTTeCTAlHH.

347740, PocroBckast 001., 3epHOrpajCcKuil pai-
OH, I'. 3epHorpan, yi. Coserckas, nom Nel5/4.

KommnexT yueOHoit me0enu.

Caapounslii Tpancdopmatop TC500; mammm-
Ha 3JeKTpocBapoyHast koHTakTHass MC-403-
l; MammMHa 10 AJIEKTPOKOHTAKTHOW CBapKH
M-50-3-1; mammHa KOHTaKTHAsI SJIEKTPOCBa-
pounas MILIM25; npeo6pazoBatenb cBapoy-
b1t oxHomnocToBelt [ICO-300M; arperar
anekTpuueckuii ceapounsli ACB120; cBa-
POYHBIH BHITPSIMUTEb.

Jlocka MenoBasi.

[Tocanounbix mecT — 12

2-252 YuraabHbIH 32J1 U1 CAMOCTOSTEIbHON
paboTsl

347740, PoctoBckast 001., 3epHOTpaJCKUi paii-
OH, T. 3epHorpan, yin. Coserckas, 1om Ne28/30.

15 paGouux MecT AJis CaMOCTOSITENLHOM pa-
00TbI, 00BEMHEHHBIC B JIOKAJILHYIO CETh C
BBIXOJIOM B ceTb Internet.

Cucremusniii 610k Core 13 3,06 I'rir, 2Gb,
250Gb HDD — 5 mur.

Cucremusbiii 610k Celeron J3060 1,6 I'rm, 4
Gb, 128 Gb SSD - 10 mrr.

monwutop Phillips 2205— 5 mir,

MoHHUTOp Samsung SyncMaster 923m - 10mT
npunTep Epson LX-1170

ITocagounbix mect 114

2-170a OTaes HAyYHO-TEXHUYECKOH U COLM-
aJIbHO-TYMAHHUTAapHOH JuTepatypbl, MBA
JUISL CAMOCTOSITEIbHON PabOTBHI.

ITocamouHbIX MeCcT 2 IS CaMOCTOSATEIbLHOM
paboThl, 0OBEAMHEHHBIX B JIOKATHHYIO CETh C
BEIXOJIOM B ceTh Internet.




347740, PocroBckast 00611., 3epHOTpaACKHiA paii-
OH, T. 3epHorpa, yi. CoBerckas, qom No28/30.

Cucremubiii 6ok Core i3 540 3,06 I'rm ,
2Gb, 250Gb HDD — 1.

Cucremubiii 010k C2,8Iti , 512 Mb, 160Gb
HDD — 1 mr.,

MoHuTop Samsung 920NW- 1 wr.,

monuTop Phillips 2205— 1 mrT.,

npuntep HP LJ 1150

M®V Kyocera Taskalfa 180

2-1706 DJaeKTPOHHBII YUTAJIBHBIN 32J1 715
CaMOCTOSITEIIbHOM PabOTHI

347740, PocroBckast 0611., 3epHOTpaACKHIA paii-
oH, T. 3epHorpa, yi. CoBerckas, qom Ne28/30.

Ilocagounkix mect 10 mIsg caMOCTOSITSILHOM
paboThl, 00BbETMHEHHBIX B JIOKAIBHYIO CETh C
BEIXOZIOM B ceTh Internet.

Cucremunri 0ok C2,8I'r, 1 GB, 80 GB
HDD — 1 mr.

Cucremuniii 0ok C2,8I'rh, 512 Mb, 80 GB
HDD — 9 mr.

Mounutop Samsung 920NW — 10 mir.
Kommyrarop Dlink — 1 mr.

Cxkanep EPSON — 1 mr.

5-217 Ilomermienue A XpaHeHUs U npoduiak-
TUYECKOT0 00CTy>KHMBaHUs yueOHOro 000pyHo-
Banus. 347740, PocroBckas 006:1., 3epHorpa-
CKu# paiion, r. 3epHorpaj, yia. CoBeTckas, 10M
Nel5/4.

Cnenunanu3upoBaHHas Mebenb U 000pyo-
BaHME /TSI XPAaHEHUS M MPOPHIAKTHIECKOTO
oOciyxuBaHus y4eOHOTO 000py10BaHUs

7. METOJAMYECKHE YKA3AHMS JUISI OBYYAIOLIMXCS [TO
OCBOEHMIO YYEBHOM JUCHUILJIMHBI (MOJY.15T)

Bun yuebnbix
. Opranu3anus AeATeJIbHOCTH CTyIeHTa
3aHATUN
Hanucanue KOHCIIEKTa JIEKIUI: KPaTKO, CXEMaTUYHO, ITOCIIEI0BATENBHO
(buKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOBI, (POPMYITUPOBKH, 0000ILIEHNUS;
[MOMEYaTh BaXKHBIE MBICIIH, BBIACIATD KIIOUYEBBIE CII0BA, TEpMUHEL. [IpoBepka
) Ea— TEPMUHOB, TTOHSATUH C TTOMOIIBIO 3HuHKnoneI[vm71, cripaBOYHUKOB. O003Ha-
YUTH BOIIPOCHI, TEPMHUHBI, MaT€pHall, KOTOPBIN BBI3BIBAET TPYAHOCTH, IIOME-
TUTh U MONBITaTbCA HAlTH OTBET B peKOMeHayeMoil tuteparype. Eciau camo-
CTOSITENILHO HE y/1aeTcs pa300paThCsi B MaTepuale, He00X0MMO chopMyIIn-
[pOBaTh BOIIPOC U 334aTh MPENOJaBaTeNI0 Ha KOHCYIbTAllUH.
JIabopatopHble [MeToauuecKre yKa3aHHsi [0 BBITOTHEHHUIO Ja0OPaTOPHBIX padoT, BblIaBae-
paboThI MBIE IIPETOJaBaTEIEM
IToaroroska k
sageTy (3K3aMe- [Ipu noaroToBke K 3a4ety (3x3aMeHy) He00X0JUMO OPUEHTUPOBATHCS Ha
Hy) KOHCIIEKTHI JIEKIIUI, PEKOMEHAYEMYIO JINTEPATYPY
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