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1. O01mme MoJI0KEeHU A

Hucnumimna «MartepuaJioBeieHue. TeXHOJIOTHSI KOHCTPYKHHMOHHBIX MATEpPHAJIOBY,
oTHOcUTCS K Ooky Bl ydeOHOro mimaHa, BXOASIIETO B COCTaB 0OpazoBaTEIbHON MPOTPAMMBI
BhIciiero oopaszoBanus 15.03.04 ABTomaTtH3anus TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
(HampaBieHHOCTD - «CUCTEMbI AaBTOMATHUECKOTO YIIPABICHUS»).

HopmatuBHO-MeTOIMYeCKOi 6a30i sl pa3pabOTKu pabodel mporpamMmbl y4eOHOM Hc-
uuruHel «MatepuanoBeaeHue. TeXHOI0THSI KOHCTPYKUMOHHBIX MATEPHAJIOBY SIBIISIOTCS:

- Oenepanpubiii 3ak0H "OO0 oOpaszoBanuu B Poccuiickoii ®enepanuu', yTBEp>KICHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

— [Tpuka3z Muno6prayku Poccum Ne 301 ot 05.04.2017 1. O6 yTBepKIeHUU TOPSAKA Op-
TaHU3alUu U OCYIIECTBIICHUS 00pa30BaTeNbHOM EATEIBHOCTH 10 00pa30BaTeIbHBIM MPOrpPaM-
MaM BBICIIIET0 00pa3oBaHUs - MporpamMmaM OakalaBpuara, MpPorpaMMaM CICIHUATUTETa, MPo-
rpaMMaM MarucTparyphl.

- ®denepalibHBII TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIA CTAaHIAPT BBICIIETO O0pPa30BAHUS
(®I'OC BO) no nanpasnenuto noarotoBku 15.03.04 «ABromaTu3zaius TEXHOJIOTMUECKUX IPO-
[IECCOB U IMPOU3BOJCTB» (YpOBEHb OakanaBpuara), YTBEpP)KIEHHBIM mpukazoM MuUHHCTEpCTBa
oOpazoBanus 1 Hayku PO Ne 200 ot 12.03.2015;

— YueOHblii T1aH 00pa3oBaTENbHON MpPOrpamMMbl BBICIIErO OOpa30BaHMs HAMPaBICHUS
15.03.04 — ABTOoMaTu3anusa TEXHOJIOTHUYECKUX MPOIECCOB M MPou3BoACTB (mpoduiab — Cucre-
MBI ABTOMATHYECKOTO YIIPABJICHHUS), MOATOTOBKH OakalaBpoOB MO OYHOW (opMe OOydeHwus,
onobpennslii Yuenoim coBetoM YIJITY (mpotokon Ne2 ot 20.02.2020) 1 yTBEep:KIECHHBIN pek-
topom YTJITY (20.02.2020).

OO6yuenue no odpazoparenbHoii porpamme 15.03.04 — ABToMaTu3alMs TEXHOIOTHUECKUX
MPOIIECCOB M MPOU3BOACTB (Mpoduib - CUCTEMbl aBTOMAaTUYECKOTO YIIPABJICHHUS) OCYIECTBIISA-
€TCsl Ha PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI 110 JUCHMIIJIMHE, COOTHECEHHBIX € MJIa-

HHUPYEMbIMH pe3yJIbTaTaMH 0CBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbI

[InanupyeMbIMH pe3ynbTaTaMyd OOy4YeHUsS IO IJUCHMIUIMHE SIBISIFOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI U/UJIH ONBIT AEATEIIbHOCTH, XapaKTEPU3YIOIIHME Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreynBaroIfe JOCTHKEHUE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHUS 00pa3oBaTellb-
HOW NPOrPaMMBbI B LIEJIOM.

Lleab ocBoeHust AUCHMILVIMHBI — GOPMUPOBAHNE y 00YYarOIIETroCcsl MBIIIEHUS, HE00XO-
JUMOTO JUIsl PEIIEHUS IPAKTUYECKUX 3a/lad, CBSI3aHHBIX C YCTAaHOBJIICHUEM B3aUMOCBS3H MEXKIY
COCTaBOM, CTPOCHUEM U CBOMCTBAMM MATEpPUAJIOB, a TAKXKE PA3BUTHE NMPEACTABICHUN O MPOU3-
BOJICTBE U PEMOHTE Pa3IMYHBIX BUIOB MPOMBIIUIEHHOIO O0OPYAOBaHMS M CIIOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHBIE TEXHOJOTUYECKUE MPOIIECCHI C MOBBIIIEHHEM Pab0TOCIIOCOOHOCTH
JleTaje U y3JI0B MalluH.

3agauu AMCHMILIMHBI 32KII0YAIOTCS B IPUOOpPETEHHE CTYIEHTaMH COBPEMEHHBIX 3HAHUI:

- O CYIIHOCTH SIBJIEHUH, IPOUCXOALINX B MaTepuaiax Mpu BO3ACHCTBUM Ha HUX pa3iny-
HBIX ()aKTOPOB B YCIOBHSIX MMPOU3BOJICTBA U DKCILTyaTalluu;

- 0 Pa3MUYHBIX CIIOCO0axX YNPOYHEHHs MaTepuajioB, 0OECIEUMBAIOIIMX BBICOKYIO KOH-
CTPYKIIMOHHYIO IIPOYHOCTH JI€TaJIEH;

- 00 OCHOBHBIX IpyIIaX MaTE€pPUAIOB, UX CBOHCTBAX, TEXHOJOTHAX YINPOUYHEHUS U oOia-
CTSIX IPUMEHEHHS,

- 0 Pa3JIMYHBIX CIIOCO0aX U MeTo/1aXx 00pabOTKM MaTepUasIoB i MOJydeHUs JeTajel Tpe-
OyeMoil KOH(UTrypauu, KauecTBa MOBEPXHOCTU U HY>KHBIX CBOMCTB;

- O NPHUHLHMIAX BBIOOPA PaA3IMYHBIX TEXHOJOTMHA OOpabOTKM METAUIOB M JPYTrUX KOH-
CTPYKIIMOHHBIX MaTEPHAJIOB.



[Tpouiecc u3y4yeHus: AUCIMILIMHBI HallpaBiieH Ha (opMUpOBaHME ciedylomeil odmenpodec-
CHOHAJIbHON KOMIIETECHIINH.

OIIK-4 — cnocoOHOCTBIO y4acTBOBAaTh B Pa3pabOTKe OOOOIICHHBIX BapUAHTOB PEIICHHUS
npoOiieM, CBSA3aHHBIX C aBTOMATU3alMed MPOU3BOJCTB, BHIOOpE HAa OCHOBE aHAJIW3a BAPUAHTOB
OIITUMAJIBHOT'O IPOTHO3UPOBAHUS HOCJ'IG[[CTBI/Iﬁ pCUICHUA.

B pesynbrare u3ydeHus AUCUUILUIMHBI 00yYarOIIUIACS TOJKEH

3HATh:

- (PM3NYECKYIO CYIIHOCTH SIBJICHUH, IPOUCXOAIINX B MaTepUaiax B YCIOBUAX MPOU3BO/I-
CTBa U 3KCIUTyaTallud U3AEIUH Mol BO3/AEHCTBUEM BHEIIHUX (AaKTOPOB (HArpeBa, OXJIAXKICHMS,
JIaBJICHUS]), UX BIMSIHUE HA CTPYKTYPY, @ CTPYKTYpbl Ha CBOMCTBA COBPEMEHHBIX METAITIMYECKUX
Y HEMETAJUIMYECKUX MATEPUAIIOB;

- CYIIHOCTbH, TEXHOJIOTHIO U OCOOCHHOCTH COBPEMEHHBIX METOJIOB 00pabOTKH KOHCTPYK-
LIUOHHBIX MaTEPUAJIOB JUIsl U3TOTOBJICHUS JleTallell 3aJaHHON (JOPMBI M KaUeCTBa;

yMeTh:

- BbIOMpaTh MaTepuallbl, OLICHUBATh M NMPOTHO3UPOBATh MOBEJCHUE MaTepHaia U NPUYUH
OTKa30B IPOAYKLIHHU IIOJT BO3AEHCTBUEM Ha HUX Pa3IMUHBIX 3KCIUTyaTallMOHHBIX (DaKTOPOB;

- Ha3HauaThb COOTBETCTBYIOILYIO OOpaOOTKYy JUIsl MOJY4YeHHs 3aJaHHBIX CTPYKTYp U
CBOICTB, 00€CIIEUNBAIOIINX HAJEKHOCTb IPOYKIIUU;

- OOBSICHATH IPUYMHBI OTKA30B JIeTajei 1 HHCTPYMEHTOB B IIPOLIECCE IKCILTyaTalluy;

BJIA/IETh HABBIKAMM

- HaBbIKAMH Pa3pabOTKU TUIOBBIX TEXHOJIOTMYECKUX IPOLECCOB TEPMUUECKOM, XUMHUKO-
TEPMUYECKOI 00pabOTKM M TOBEPXHOCTHOTO YIIPOYHEHUS JICTAICH;

- METOJlaMU IIPOBEACHUS KOMIJIEKCHOIO TEXHUKO-IKOHOMHUYECKOr0 aHajln3a JJisi 000CHO-
BaHHOT'O MPHUHSTUS PELICHUH, U3bICKaHHUsI BOZMOXKHOCTH COKpPAILLEHUS LIUKJIa padoT, COAeCTBUS
HOJTrOTOBKE IIpoliecca UX peajin3aluy ¢ o0ecreyeHueM He00X0AUMBIX TEXHUYECKHX JIaHHBIX.

3. MecTo AUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Jlannast yueOHasi JUCIHMIUIMHA OTHOCUTCS K O0S3aTelbHBIM JUCHUIUIMHAM 0a30BOW ua-
CTH, YTO O3Ha4aeT (OpMHUPOBAHHE B Mpollecce o0yueHus y O6akamaBpa OCHOBHBIX Ipodeccuo-
HAJITBbHBIX 3HAHUI U KOMIETSHIINIA B paMKaX BBIOPAHHOTO MPOQHIIS.

OcBoeHuEe JaHHOW MUCHUIUIUHBI SBISIETCS HEOOXOIUMON OCHOBOHM MJisi TIOCIIETYIOIIETO
uszydenus aucuuruine OITOIT, 3amura BeITycKHOM KBanu(bUKAIMOHHONW pabOThI, BKIIOYas MO-
TOTOBKY K NpOoHCAYPEC 3alllMThI U ITPOLUCAYPY 3alIHUTHI.

Hepequb 06667161{1/1861}01441/[)@ conymemeyrwux u obecneuusaemvix aMCl/ﬂ/ll’lﬂLlH

O6ecneynBaromyme ConyTcTByIONIME ObecneurBaeMbIe
1. | ®usuka Jletanu mamux
2. | Xumus ComnpoTuBiieHre MaTe- | 3amuTa BRITYCKHON KBAIM(PUKA-
puanoB [IMOHHOMN paOOThI, BKIOYAS MOJ-

TOTOBKY K MPOIEAYpPE 3aLUTHI U
IPOLEAYPY 3aLIUTHI

3. | HaueprarenbHas reomer-

pust
4. | UnxeHnepHas rpaduka

VYkazaHHBIE CBSI3U TUCHUIUIMHBI Aal0T 00yYaromEeMyCsi CHCTEMHOE MPEICTABICHHE O KOM-
IIeKCe M3y4aeMbIX AUCHMILIMH B cooTBeTcTBUM ¢ PI'OC BO, uyTo obGecneunBaer TpedyeMblii
TEOPETUYECKUI ypOBEHb M NMPAKTUYECKYI0 HAINPABICHHOCTh B CHCTeMe 0OyueHUs u Oymyieit
JeSITEIbHOCTH BBIITYCKHHKA.



4. O0beM JUCHHUILIMHBI B 3a9eTHBIX eJUMHUIIAX C YKazaHueM KOJIUYeCTBA AaKAICMUYECCKHUX

YacCoB, BbIACJTCHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqammnxm C nmpemnoaaBaTeJIeEM (l'IO BHJ1aM

YueOHBIX 3aHAATHI) U HA CAMOCTOSITEJILHYIO PadoTy 00y4arommxcs

OO61mmast Tpy10eMKOCTh JTUCITATITHHBI

. Bcero akaieMuyecKkux 4acoB
Bun yuebHoli paboThl
ouHas popma | 3aouHas Gpopma
KonrakTHasi pa6ora ¢ npenojaBarejieM: 54,35 14,35
nexuuu (JI) 26 6
npaktuueckue 3anarus (113) - 4
naboparopusie padotel (JIP) 28 4
WHBIC BHJIbI KOHTAKTHOU pabOTHI 0,35 0,35
CamocrosiTesibHas padoTa 00y4aKIHUXCH: 89,65 129,65
M3y4EHUE TEOPETUYECKOro Kypca 53 71
MOITOTOBKA K TEKYIIEMY KOHTPOJIIO 10 18
BBIIIOJIHEHHUE JOMAIIHETO 3aJaHNs 12 12
MOITOTOBKA K MPOMEKYTOYHON aTTecTalluu 14,65 28,65
Bua npomMeKyTOYHON aTTeCTAINHN: IK3aMeH IK3aMeH
OO6m1ast Tpy10€MKOCTb 4/144 4/144

*KoHTakTHas paboTa 06YJAIOMMXCS C NPENoaBaTeIeM, B TOM YHCIIE C IPHMEHEHHEM JUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHs JICKIIMOHHOTO THUIA, ¥ (WJIN) 3aHSATHI CEMHHApPCKOTO
THMA, Ta00paTOpHBIe 3aHATHS, W (WIIM) TPYNIOBBIE KOHCYIbTAIMH, W (FJIN) WHAWBHUIYAITBbHYIO paboTy
00ydaroImerocs ¢ MpernoJaBaTe’eM, a TaKkKe aTTeCTAIIMOHHbBIC MCIIBITAHUS IPOMEKYTOYHON aTTECTAILIUH.
KonrakTHast paboTa MOXeT BKJIIOUATh WHBIE BUIBI YU€OHOU AEATENLHOCTH, MPEIyCMaTPUBAIOIIUE TPYII-
HOBYIO U HHIUBHIYAJIBHYIO PaboTy 00ydJaromuxcs ¢ mpenoaaBaTenaeM. Yackl KOHTaKTHOH paboThI ompe-
nensirorest [TonoskeHreM 00 OpraHu3anuy U MPOBEICHUH KOHTAKTHOW paOOThI P pean3aluy o0pa3oBa-

TEJNIBHBIX MPOTPaMM BhICIIETO 00pa3oBaHMs, YTBEPKIEHHBIM YdeHbiM coBeToM YIJITY ot 25 deBpans
2020 rona.



5. ConeprkaHue TMCHUILUIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHHeM OT-

BCACHHOI'0 HA HUX KO/JIMYECTBA AaKAACMHUICCKHUX YaCoB

5.1. TpynoeMKocTh pa3aejioB JUCHUANIMHBI
ouHasi popMa 00ydeHHS

Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocTrogTeabHas
/11 [UIUINHBI KOHTaKTHOM pabora
paboThI
1 | OcHOBBI CTPOEHMS U CBOMCTBA 4 i 5 10 9.5
METAJLIOB
2 | OcHOBBI TEpMHUYECKOI1 00pa-
OOTKH M TIOBEPXHOCTHOTO - - 6 6 15,5
YIIPOYHCHUS
3 | KoHcTpyKLIMOHHBIE METAILIBI U 6 i 4 10 115
CILIABEI
4 | HeMmeTaiuimueckue U KOMIIO- 4 i ) 4 195
3UIIMOHHBIC MATEPUAIIBI
5 | OCHOBBI TEXHOJIOTUHU KOH- 12 i 12 24 19
CTPYKIIMOHHBIX MaTEPHAIIOB
HToro no pazgenam: 26 - 28 54 75
IIpomexyTouHas aTTecTanus X X X 0,35 14,65
Htoro - 54,35 89,65
Bcero 144
3a04yHasi popma 00y4eHHus
Ne HaumenoBanue pazjiena gauc- JI I13 JIP Bcero CamocTosTenpHas
/1 LUTIIAHBI KOHTaKTHOH pabota
paboThI
1 | OcHOBBI CTPOECHHS U CBOMCTBA 1 i 2 3 14
METAJIOB
2 | OcHOBBI TEpMHUYECKOI1 00pa-
OOTKH M TOBEPXHOCTHOTO 1 - 2 3 18
YIPOYHEHHUS
3 | KoHCTpyKIIMOHHBIC METAILIBI U 15 i ) 15 16
CILIaBBI
4 | HemeTayuin4yeckue U KOMIIO- 05 i ) 0.5 24
3UIIMOHHBIE MAaTEPUAIIbI
5 | OcHOBBI TEXHOJIOTUN KOH- 2 4 ) 5 29
CTPYKIIMOHHBIX MaTepPHAIIOB
Hroro no paznenam: 6 4 4 14 101
ITpomMexxyTouHast aTTeCTarus X X X 0,35 28,65
Hroro - 14,35 129,65
Bcero 144




5.2. Conep:xkanue 3aHATHH JTEeKIIHOHHOTO THIA

Pazoen 1. Ocnoswvt cmpoenus u ceoiicmea memaniioe

1.1. Cmpyxmypa memannos

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BemecTBa. OCHOBHBIE TUIIbI KPUCTAJIH-
yeckux pemetok. [lomumopdusm. Anmsorponus. Tekcrypa meramna. Knaccudukanus meran-
70B. JledekThl CTpoeHHs KPUCTAJUIMYECKUX Tell. ToueuHble, TMHEHHBIE (IUCIOKAIMN) U TIOBEPX-
HocTHBIE AedekThl. [InoTHOCTE AMcIOKanuii. BiusHue TemnepaTypsl Ha TUNIOTHOCTH JE(EKTOB.
Bnusinus nedekToB KpUCTANTMYECKON pelIeTKH Ha MPOYHOCTh METAJUIoB. [ paduk 3aBUCUMOCTh
IPOYHOCTU OT IUIOTHOCTU AedekToB. Hakiien, Bo3BpaT (OTIBIX, MOJUTOHU3AIMS) U PEKPUCTAI-
JU3alusl.

1.2 IInacmuueckas oegpopmayus u MexaHuueckue ceoLlcmed Memauiios

CBolicTBa METAIOB C IpUMepaMu. MexaHndeckue CBOicTBa MeTayuioB. JluarpamMma pactsi-
xeHust. OCHOBHBIE TIOKA3aTeNI IPOYHOCTH U TUIACTUYHOCTH, BBISIBIISIEMBIC TIPH CTaTUYECKHUX HCIIBI-
TaHusAX. TBepaoCTb. MeToAbl M3MepeHHs TBEPIOCTH U 00JacTH UX NpUMeHeHus. [luHamuueckue
UCITBITAHUS] METAIJIOB M UCTIBITAHUS TIPY TIEPEMEHHBIX Harpy3kax. [[puHIMnuansapie cxemsl. Y nap-
Hasl BA3KOCTh, YCTAJIOCTh, IPE/IEN BEIHOCIMBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢pazosvie npespaujenus 8 Cniasax

[Tpouecc xpucrammzanuu. ennputHas nukBauusg. CrnaB. OCHOBHBIE THIIBI CIIJIABOB.
JluarpamMma cocTostHUSI. MeTOoIMKa MOCTPOCHHS JrarpaMM COCTOSIHUSI Ha mpumepe cruiaBa Pb-
Sb. TIpaBuno orpeskos. JlukBarms. ®a3oBbie npeBpaiieHus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXeMBlI CTPYKTYP.

1.4 OcHosHble munsi Ouazpamm cocmosHusl

JmarpaMmBbl COCTOSIHUS CIIJIaBa, KOMIIOHEHTHI KOTOPOTO B TBEP/IOM COCTOSTHIH HEPACTBO-
pHMBI, 00pa3yIOT MEXaHUUYECKHE CMECH CBOUX MPAKTHYECKH YMCThIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMMa COCTOSIHHS CIUIaBa, KOMIIOHEHTBI KOTOPOTO HEOTPAaHUYEHHO PACTBOPUMBI IPYT B JIpyre
(Cu-Ni). lnarpamma COCTOSIHHSI CILIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMUMBOE XHMH-
yeckoe coenunerune (Mg-Ca). JlmarpamMma COCTOSIHUS CIIJIAaBOB U3 JIBYX KOMIIOHEHTOB OTpaHU-
YeHO PaCTBOPUMBIX B TBepoM coctostuuu (Cu-Ag, Al-Cu).

1.5 Jluaepamma sncenezo yemenmum

Huarpamma Fe-FesC. Trepasie da3el cuctemsl Fe-FesC. ®a3oBble mpeBpaliieHus B ciija-
Bax Fe-Fe;C. [IpuHImmuansHbie CXeMbl MUKPOCTPYKTYD KEJIE€30yTIEPOAUCTHIX CIIJIABOB.

Pazoen 2. Ocnosvt mepmuueckoii 06padomKku u NOGEPXHOCMHO20 YRPOUHEHUS

2.1. OcHogbl mepmuueckoii 06pabomku

Tepmuueckas 06paboTka. OcHoBHBIE MapameTpbl pexkuma TO. O6menpuHsTHIE 0003HaYe-
HUS Ha auarpamme coctostHus. CTaauu pacmana aycreHurta. JlparpaMma TepMOKHHETHUECKOTO
pacraza ayCTeHHWTa W MpeBpalieHuil aycteanTa. [IpeBpaimieHus aycTeHUTa pu pa3InIHbIX CKO-
pocTsax oxnaxaeHus. OcodbeHHocTH U Hy3HnOHHOTO, 06e311p(Py3MOHHOTO U CMELIAHHOTO Ipe-
BpAIICHHS ayCTEHUTA MPU Pa3IIMIHBIX CKOPOCTSIX oxyaxaeHus. CTpyKTypsl, 00pa3yromuecs mpu
Pa3IMYHBIX CKOPOCTSIX OXJIaKICHUSI.

2.2 3akanxka u omnyck cmanu

MapreHcutHoe npeBpaleHue. 3akanka. Kpurhdeckas CKOpOCTh 3aKajlKu. 3akajluBae-
MocTh. [IpokamuBaemMocTs. BrusiHuE comepkaHust yriepoja B CTaIsIX Ha TBEPAOCTh MapTEHCHTA.
3akanka u ee Buabl. OOpabOTKa X0JI0/I0M, €€ Ha3HAaUeHue U 00JacTh npuMeHeHus. OTIycK, ero
Bubl. HazHaueHne Kakjoro BUIa OTITyCKa.

2.3 Xumuko-mepmuyeckas oopabomxa. Ilosepxnocmmuas 3axanka

Xumuko-repmudeckas o0padotka cramu. [Iponeccet XTO. @akropsl, Bausitomue Ha Aupdy-
3MI0 TIPM XMMHUKO-TepMHUecKoi oOpabotke. Llemenrtamus cramu. Tepmuueckas oOpaboTka 11eMeH-
TOBAHHBIX CTaJICH. A30THPOBAaHNE H HUTPOIIEMEHTAIHs cTai. [[oBepXHOCTHAS 3aKajIKa CTalTH.

2.4 Omorcue u Hopmanuzayus, cmanu

Omxur. Buasl omxura u ux Haznadenue. Hopmanuzanus, ee menu.

Pazoen 3. Koncmpykuyuonnvie memannvt u Cniagol

3.1 Cmanu



Knaccudukanus yriepoaucTeix craneil. MapKupoBKa KOHCTPYKIIMOHHBIX M MHCTPYMEH-
TaJbHBIX YIIIEPOJUCTBIX CTajiell. YTiaepoaucThle CTajdl OOBIKHOBEHHOI'O KauecTBa, YIJIEpOJIH-
CTBIE KOHCTPYKIIMOHHBIE Ka4eCTBEHHBIC CTaJM, aBTOMAaTHBIE CTaJM — MapKHpPOBKa M 00JacTu
npuMeHeHus. BiusiHue yriepoaa Ha CTPYKTYpPY U CBOMCTBa ctajiei. JlerupoBanue crajnei, Biu-
saue Jgerupyomux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBolicTBa cTajneii. Map-
KUpOBKa U KJlacCU(UKaIUs JETHPOBAHHBIX cTanel. LleMeHTyeMble U yiydlliaeMble JIETHpOBaH-
Hble cTanu. Koppo3MOHHOCTOHKHE JIerMpOBaHHBIE CTajH. JlerMpoBaHHbBIE CTaM C OCOOBIMHU
cBoiictBamu. [IpyXuHHBIE U IAPUKOMOIIUITHUKOBBIE CTAJIH.

3.2 Yyeynwi

benbie, oTOeneHHbIe U cepble UyTYHBI, UX CTPYKTYypa. MapkupoBka cepbix yyryHoB. O0ua-
CTH IIPUMEHEHUS CEPBIX, BBICOKOIIPOUHBIX U KOBKUX UYT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBKa TUTEHHBIX U 1e()OpPMUPYEMBIX JaTyHEH, 00J1acTH TpUMeHeHus1. BiusHue co-
Jep KaHMs ITUHKA Ha (Da30BBIM COCTAB U MEXaHWYECKHUE CBOMCTBA JIaTyHEeH. MapKupoBKa JTUTEH-
HBIX U AeopMupyemMbIX OpoH3, 00JIaCTH TPUMEHEHUS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

JHuarpamma «Al-nerupyromuit snement». JledpopMupyeMbie allOMHHUEBBIC CIUIABBI, HE
YIpPOYHSEMbIE TepMHUECKOi 00paboTkoi. [edopMupyeMble aTtOMUHUEBBIE CILIABHI, YIIPOUHSsE-
Mble TepMudeckoil o00paOoTkoil. JIureliHble altOMHHHMEBBIE CILIaBbl. MapKUpOBKH, 00J1acTH
MPUMEHEHUS, TPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UUUOHHbIE MAMEPUATIbL

4.1 Cmpyxmypa u ceoticmea Mamepuanos

Knaccugukarus HeMeTaNIM4eCKUX MaTepHajioB MO MPOUCXOXIeHHI0. CTpyKTypa, CBOM-
CTBa U KJIaccu(UKAIHs TOJIUMEPOB

4.2 llnacmmaccol

[Monydyenne mnactmacc. [Momumepusanms. [lonukonaeHcanuss HazHaueHne W MeXaHU3M
neiictBus 100aBOK. JIocTOMHCTBA M HEOCTATKU IulacTMacc. TepMomIacTU4YHbIE U TEpMOpeaK-
THUBHBIE MIacTMacchl. [ImacTMaccehl ¢ HanoaHUTENAIMU ["a30HaNOIHEHHBIE TIIACTMACCHI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tony4yeHue pe3uH, UX CTPYKTypa U cBoiicTBa. Buabl kaydyKkoB, UX CIIOCOOBI MOTYYEHUS U
obOnactu npumeHeHus. J{00aBku B pe3uHbl M MX (PYHKIHMOHaJIbHOE HazHaueHue. CTeKio, ero
CTPOEHUE, CBOICTBA M CIIOCOOBI MosTyueHus. Buapl crekon u ux 001acTé NPUMEHEHUS

4.4 Komnosuyuonnvie mamepuainl

Komno3uimonHslii mMatepuan U ero KoMHoHeHThl CrocoObl MOJy4YeHHs KOMIIO3UTOB.
Komno3umnonsbsle MaTepuaisl ¢ HyJlb-MEPHBIMU HAIlOJIHUTEISIMU, C OJTHOMEPHBIMU HAIOJIHUTE-
JSIMUA U C ABYXMEPHBIMU HanoidHUTENIMU. CrieueHHbIN aTOMHHHUEBBIN nopomok. KoMno3uiu-
OHHbIE MaTepuajbl Ha HEMETAIIINYeCKONH OCHOBE. CTEKJIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
JTOKHUTBI. OpraHoBONIOKHUTEIL. Kepamuieckue KOMIIO3ULIMOHHBIE MaTEPUAIIbI.

Pazoen 5. Ocnosevr TKM

5.1 OcHogvl tumetinozo npoussoocmaa

TexHonorust moyiyueHus: OTIMBKU B IECYAHO-TJIMHUCTON (hopme (JIuThe B pa3oBbie op-
MBI), CX€Ma, OCHACTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTUS MOTYYEHHS OTIIMBOK B
0005104KOBBIX (popmax. TeXHOJOrHs MONY4YEeHHS OTIMBOM METOJIOM JIUThS O BBIILIABISAEMbBIM
MojensiM. TeXHOIOTUs TNThS! KOKIIIb. MI3roTOBIEHHE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasieruem

[TnacTuuHOCTB. 3aKOH MOCTOSHCTBA 0ObeMa. [loHATHS HaKIIel, BO3BpAT U PEeKPUCTAILIN3a-
nusi. XoJoHas u ropsiuas gegopmaruu. [IpokaTka u ee ocHOBHbIE cIocoObl. Buabl mpoduiabHO-
ro npokara. Buner kanubpos. biatomsl u cng6sbl. [IpeccoBanue. CynHoCThb mpolecca U ero oTiau-
yuTeNbHble 0cOOeHHOCTH. CXeMbl MpsiMoro M oOpaTtHoro npeccoBanus. [Ipomyknus npeccoBa-
HUs. JIOCTOMHCTBA M HEAOCTaTKU MeToaa. Bonoyenue. CymHoCTh, cxemMa, 0COOEHHOCTH U MpO-
nykius nponecca. Koska. CylHoCTh mpoliecca U ero OTJIMYue oT npeccoBanus. Onepamnuu cBo-
60oaH0# KoBKH. JlocTOMHCTBA M HeAOCTaTKU. OOBEMHAs MITAMIIOBKA U IITAMIIOBKA U3 JIUCTA.
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5.3 OcHogul ceapouno2o npouzeoocmea

Cpapka. MeToapl CBapKy IUIABJICHHEM U JAaBJICHHEM. XHMHU3M M MEXaHH3M MPOILIECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpyxkuus anexrpona ais PJIC. Boibop anexrpona.
Tunsl cBapHBIX cOeAMHEHUN. ['a30Basi cBapKa U pe3ka MeTauIoB. DJIEKTPOKOHTAKTHAs cBapka, ee
CYLIHOCTb ¥ BUJBL. Perynupyronue napaMmerpsl 3To0M cBapku. l'a3oBas cBapka. Mcnosb3yemsie
ra3pl U CBapoO4yHbIe MaTepuajbl, 000pyI0BaHUE. Y CTPONUCTBO ra30CBApOYHON Tpeniku. TexHomo-
rUs IpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pesaka. [lonyaBromMmaruyeckas 1 aBTOMaTH-
yeckasi 1yropas cBapka moJi cioeMm ¢uitoca. Jlyropasi cBapka B aTMoc(epe 3alUTHBIX razax.

5.4 Ocnogvl 06pabomku pesanuem

Pexumbl pezaHus U 1IEpOXOBATOCTh MOBEPXHOCTU. BiusiHue pe:xuMoB pe3aHus Ha 1IEepo-
X0BaTocTb. OCHOBHBIE OIEpallMM TOYEHHS. THUIBI TOKAPHBIX PE3LIOB IO TEXHOJIOIMYECKOMY
HAa3HAYCHUIO M OINepaly HUMHU BbIMONHseMble. CBepiieHUE, 3€HKEpOBaHUE, pa3BEpPThIBAHUE.
OneMeHTHl pexxuMoB pe3anus. IlporsruBanne. CxeMbl 00paOOTKM 3arOTOBOK Ha MPOTSIKHBIX
CTaHKax C 3JIeMEHTaMH pexuMoB pezanus. DpesepoBanue. CxeMbl 00pabOTKH 3arOTOBOK Ha
(dpe3epHBIX CTaHKaX ¢ AJIEMEHTaMH PeXUMOB pe3anus. Turel Gppe3 u moBepxHOCTH UMU 00pada-
TeiBaemble. [Inudobanre. OCHOBHBIE cXeMbl NUTH(POBAHMS. DIEMEHTHI PEXUMOB PE3aHUs MPU
nuToBaHuU. XOHUHTOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HayeHue. CyneppuHUIIMPOBaHUE: CXeMa,
CYIIHOCTh M HazHauyeHue. [lomupoBaHue, abpa3UBHO-KUAKOCTHAS OTAENKA, IPUTHPKA - CYIIHO-
CTH 3THX 00pabOTOK, X HazHaueHue U paszaumuue. CriocoObl Hape3aHus pe3bOb

5.3. Tembl 1 popMbI 3aHATHII CEMUHAPCKOTO THUIIA

Y4eOHBIM IJIAHOM 110 AUCHUIINIMHE MPEAYCMOTPCHBI na60paToprle U IMPAKTUYCCKUC 3aHA-

THS.

No HaumenoBanue pa3nesna TUCHUIIIIMHBI dopma IpoBEACHUS TpynoeMKocTh, yac

- (Moyms) 3aHATUSA OYHas 3a04Has
1. | OcHOBHI cTpOEHHUS U cBOlCTBa MeTayuloB | JlaboparopHas paboTa 6 1

2. | OcHOBBI TepMUUECKON 00pabOTKH U MO-

BerHOCTH(I))ro prO‘IHeHI/lIDSI Jlaboparopuas padota 6 2
3. | KOHCTpYKITMOHHBIE METAJUTBI M CIIJIABBI JlabopartopHnast pabota 4 1
4. | OcHOBBI TEXHOJIOIMH KOHCTPYKIMOHHBIX | JlaboparopHas pabota 12 -
MaTepuasoB ITpakTnueckas pabora - 4
HTroro yacos: 28 8
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5.4. leranu3aumsi CaMOCTOSITEILHOM PadoThI

TpynoemMKocTb,
HanmenoBanue pa3znena .
Ne Bun camocrostensHO# paboThI qac
JTUCHUTITUHBI (MOTYJIs1)
OYHas | 3a04Has
1. | OcHOBBI cTpOEHUS U CBOM- 13Y4EHHE TEOPETUUECKOI0 Kypca 8 12
CTBa METAJUIOB MIOJITOTOBKA K TEKYIIEMY KOHTPOJIO 1,5 2
2. | OcHoBbl TepMutecKoii 06pa- H3y4eHHE TEOPETHIECKOro Kypca 14 16
OOTKHU U TOBEPXHOCTHOTO
YIPOUYHEHUS MOJrOTOBKA K TEKYIIEMY KOHTPOIIIO 1,5 2
3. | KoHcTpyKIIMOHHBIE METAILIBI 13Y4EHHE TEOPETUUECKOI0 Kypca 10 14
Y CILIaBbI MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 1,5 2
4. | Hemeramuinueckue U KOMIIO- 13Y4EHHE TEOPETUUECKOI0 Kypca 18 20
3ULIMOHHBIE MaTePHAIIbI MOJITOTOBKA K TEKYIIEMY KOHTPOIIIO 1,5 4
5. | OCHOBBI TEXHOJIOTUH KOH- M3yYEHHE TEOPETUIECKOTO Kypca 3 11
CTPYKIIMOHHBIX MaT€pPHAaIOB MOJITOTOBKA K TEKYIIEMY KOHTPOIIIO 4 6
BBIIIOJIHEHUE JOMAIIHETO 3aJaHUs 12 12
MOJITOTOBKA K MMPOMEKYTOYHOHN aTTeCTaIllun 14,65 28,65
Hroro yacos: 89,65 129,65
6. IlepeyeHb y4eOHO-MeTOANYECKOT0 O0ecnevyeHHs Mo JUCIUIINHE
OcHOBHAas1 U IONOJTHUTEIBHAS JUTEPATYpa
T'ox
Ne ABTOpP, HAUMEHOBAaHHE H31a- [Ipumeyanue
HUSI
Ocnognas numepamypa
1 | Ap3zamacos, b. H. Marepuanosenenue : yueOnuk / b. H.
Ap3amacos, B. 1. Makaposa, I'. I'. Myxun. — 8-e u3.,
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c. IMonHoTtekcToBBIN
— ISBN 978-5-7038-1860-2. — Tekcr: 21eKTPOH- | o006 AOCTYII TIPX BXOAE
HbI // JIaHb : 37IeKTpOHHO-OMOIMOTEYHAs cucTeMa. — 110 JIOTUHY W T1apo-
URL: https://e.lanbook.com/book/106366 — Pexum no*
JOCTYMa: JUIsl aBTOPHU3. OJIb30BaTEINEH.
2 | MarepuasioBeieHUEe U TEXHOJIOTUSI METAIOB : YU€OHHMK
IUISL CTYJICHTOB BY30B, OOYYaIOUIMXCS MO0 MAlIHHOCTPO-
uT. criermanbHocTsM / . T1. @etucos [u np.] ; mox pen. 2006 67 SK3EMILIAPOB B
I'. I1. ®erucosa. - 1U3n. 4-e, ucnp. - Mocksa : Beicias 6u6mmorexe VIIITY
mkona, 2006. - 862 c. : un. - bubmmorp.: c. 849. -
ISBN 5-06-004418-1 : 446.09 p.
3 | Apun, M.E.TexHonorusi KOHCTPYKIIMOHHBIX MaTepua-
JI0B ¥ MatepuanoBeacHue [Tekcr]: yaeOHUK 11 BY30B /
M.E. Jlpun, M.A. Mockanes. - Mocksa: Beiciiast mko- | 19g( 177 sx3emMmIspoB B

1a, 1990. - 447 c.

ouomunoreke YIJITY
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https://e.lanbook.com/book/106366
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D0%B8%D1%86%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87

T'on
Ne ABTOp, HAUMEHOBAHHE n3za- IIpumeyanune
HUs
Jlonoanumensvnan numepamypa
4 | CnpaBOUYHHMK 110 KOHCTPYKLIIMOHHBIM MaTepuaiam
cupaBounuk / b. H. Ap3amacos, T. B. Conossena, C. A.
I'epacumos [u np.] ; nox penakiueit b. H. Ap3zamacosa, [TonHOTEKCTOBBIM
T. B. ConoBbeBoit. — MockBa : MI'TY um. baymana, 2006 JIOCTYT TIPU BXOJIE
2006. — 640 c. — ISBN 5-7038-2651. — Texkcr : amek- 0 JIOTUHY U Tapo-
TpoHHBIH // JIaHb : 3JIEKTPOHHO-OUOIMOTEUHAs CHCTEMA. mo*
— URL: https://e.lanbook.com/book/106473 — Pexum
JIOCTYMA: JUIsl aBTOPU3. N10JIb30BaTENEH.
5 | IlepeBeptos, B. II. TexHonornu KOHCTPYKIIMOHHBIX Ma-
TepuanoB : yueOHoe mocobue / B. II. IlepeBeptoB. — oMHOTeKCTOBLL
Camapa : CamI'VIIC, [6. r.]. — Yacts 1 : CBapounsie
texnomorun — 2013. — 120 ¢. — Tekcr : amektpon- | 2013 JOCTYIT TIPH BXOAC
. IO JIOTUHY U TIapo-
HbIH // JlaHb @ 3IEKTPOHHO-OMOIMOTEYHAsT cUCTEMa. — *
URL: https://e.lanbook.com/book/130343 — Pexum o
JIOCTYMA: JUIsl aBTOPU3. N10JIb30BaTENEH.
6 | I[TepeBeproB, B. II. TexHOMOTMH KOHCTPYKITMOHHBIX Ma-
TepualioB : yueOHoe nocooue / B. I1. IlepeBeproB. — 2-
e u3n., nepepab. u non. — Camapa : CamI'VIIC, [0. r.]. "
— Yactp g P Jlureitnas u HO‘pOHHI:()OBaSI TGXHOJIOFI/I[I/I. Hi— Honxorexcroseri
JOCTYII MPHU BXOJE
3epHBIE TEXHOJOTUHU 00paboTKu MmaTepuasioB pe3anuem | 2018
— 2018. — 192 c. — Texcr : >neKkTpoHHBIHA // JlaHb : o HOFHHY*H rapo-
JIEKTpOHHO-OMOMMoTeynass  cucrema. —  URL: o
https://e.lanbook.com/book/130452 — Pexxum goctymna:
JUISL aBTOPU3. TOJIb30BaTENCH.
7 | IlepeBeptos, B. II. TexHonornu KOHCTPYKIIMOHHBIX Ma-
TepuanoB : yueOHoe mocobue / B. II. IlepeBeptoB. —
Camapa : CamI'VIIC, [6. 1.]. — Yacts 3 : Texnonorus [TomHOTEKCTOBBIN
o0paboTku MarepuanoB maBiennem — 2013. — 125 2013 JIOCTYII IIPU BXOJI€
c.— Texker: snextponssid / JlaHbp : SJIEKTPOHHO- IO JIOTHUHY Y TIapo-
OoubIMoTeYHast cucrema. — URL: mo*
https://e.lanbook.com/book/130345 — Peskum moctymna:
JUISL aBTOPU3. TOJIb30BaTENCH.
8 | Merammosenenne [Tekcr] : y4de6HOe mocobume / B.
A. TlotexuH ; YpalbCKHil TOCYJApCTBEHHBIN JIECOTEX-
HHMYECKUH yHHBepcuteT. - Exarepunbypr : YIJITY, | 2019 5 SK3EMILIAPOB B
2019. - 99 c. : wun., uB. wi - bubmmorp.: c. 87. - 6ubmmorexe YIJITY
ISBN 978-5-94984-707-7
9 MarepuanoBenenue [ TekcT] : MeTOA. yKa3aHHUs K BbI-
MOJTHEHUIO J1a0. paboT mo y4uebHou aucturummae "Mare-
pHUAIOBEICHHE U TEXHOJOTHS KOHCTPYKI]. MaTepuanos” / 2010 100 »k3emMmIsipoB B
b. A.Tllorexun [u np.] ; Ypan. roc. JIeCOTeXH. YH-T, ouommotexe YIJITY
Kad. Texnonoruu meramios. - ExarepunOypr : YIJITY,
2010. - 40 c.

12



https://e.lanbook.com/book/130343
https://e.lanbook.com/book/130452

ABTOp, HAUMEHOBAHHE

T'on
Hh3aa-
HUSA

IIpumeyanune

10

TexHOoIOTHST KOHCTPYKIIMOHHBIX MAaTepUaloB U Mare-
pUAIOBEJICHUE : METOJA. yKa3aHHs K jab. paboram 1o
pasmeny "OOpabGotka MeramuioB peszanuem" / b.
A. Ilotexun [u ap.] ; Ypain. roc. recotexH. yH-T. - Exa-
tepuHOypr : [YIJITVY], 2007.

2007

20 sx3emmIApoB B
oubmuoreke YI'JITY

11

Pa3paboTka TeXHOJIOTHH MMOTYYCHHS OTJIMBOK B IecYa-
HO-TTIMHUCTHIX popmax [TekcT] : MeTos. ykas. s BbI-
ITOJTHCHHS TIPAKT. paOOTHI 110 YU4COHOM JTUCIUILINHE
"TexHOMOTUsI KOHCTPYKIIMOHHBIX MaTE€pUaIoB" 1 CTy-
JICHTOB OYHOM U 3a04HOU hopm oOyuenus. / H. K. Jxxe-
muiieB, B. B. Mmtomus ; Ypai. roc. 1IeCOTeXH. yH-T,
Kad. Texnonorun meramios. - Exarepun0Oypr : YIJITY,
2012. - 24 c.

2012

65 sk3emnsApos B
oubmuorexke YIJITY

12

TexHOI0TH KOHCTPYKIIMOHHBIX MaTePUAIIOB : METO/I.
yKa3aHM 110 BBITTOJIHEHUIO J1a0. ¥ TIPaKT. padoT Mo JIHC-
nurnHe "Martepuanoenenue u TKM" / H. C. Uepewm-
HbIX, B. B. Mmtomun, b. A. ITotexun ; Ypain. roc. ipeco-
TexH. yH-T. - EkarepunOypr : YIJITY, 2007. - 41 c.

2007

90 sk3emnsapos B
oubmuoreke YI'JITY

*.- MMpCKAC 4YEM HpOﬁTH I10 CCBIJIKC, HeO6XOI[I/IMO BOMTHU B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00Pa30BaTENbHON Cpe/bl 0Oecneun-
BAETCS COOTBETCTBYIOIIMMH CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

InekmponHvle OubOIUOMEUHBIE CUCMEMbL

Kaxnpiii oOydaromuiics oOecriedeH JOCTYNOM K 3JEKTPOHHO-OMONIMOTEYHOH cHucTteMe
YTITY (http://lib.usfeu.ru/), 9BC UsnarensctBa Jlans http://e.lanbook.com/ DBC Yuusepcu-

TeTcKast Onbnuoreka onmaiu http://biblioclub.ru/, cogepkanux u3ganus MO0 OCHOBHBIM H3yyae-

MBIM JUCIMITIMHAM ¥ C(HOPMHUPOBAHHBIX MO COTIACOBAHHIO C MPABOOOIAAATEIAME YISOHOW |

y4e0HO-METOINYECKON JTUTEPATYPHI.

- OBC Usparenscria Jlans http://e.lanbook.com/

- DOBC YuuBepcurerckas oudnanoreka onnaita http://biblioclub.ru
- DnekTpoHHas 0a3a nepuonndeckux m3nanuit UBUC https://dlib.eastview.com/
- Dnextponnblit apxuB YTJITVY( http://lib.usfeu.ru/).

Cnpaeounbte u un¢opmauuonubte cucmemal

1. CnpaBouno-nipaBoBas cuctema «Koncynprant [1mroc».
2. UudopmanmonHo-mipaBoBoii moprain ["apant. Pexxum mocryna: http://www.garant.ru/

3. baza nannbix Scopus komnanuu ElsevierB.V.https://www.scopus.com/

4. Uadpopmanmonnas cucrema « TEXHOPMATUB» - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpodheccuoHanbHbie cripaBouHble cuctembl — (http://Texakcnept.pyc/);

asrwONE

Ilpogpeccuonanvuvie 6azvl Oannvlx

Hayunas snextponnas 6ubanoreka elibrary. Pexxum nocryna: http://elibrary.ru/ .

Oxonomuyeckuii moptain (https://institutiones.com/ );
Hudopmanmonnas cucrema PBK  (https://ekb.rbc.ru/;

[ocynapcTBeHHast cucreMa npaBoBoit nHpopmarmu (http://pravo.gov.ru/;
ba3za nannbix «EquHas cucteMa KOHCTPYKTOPCKO# qoxkymenTtarumy - (http://eskd.ru/) ;
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6. baza cranmapros u HopmatuBoB — (http://www.tehlit.ru/list.htm);

HopMaTuBHO-1IpaBOBbIE AKThI
1. I'paxxpanckuii konekc Poccuiickoit @enepanuu ot 30 HOs0pst 1994 rona N 51-03
2. ®enepanbhblii 3akoH «O 3amuTe npas notpedurenein» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
3. ®enepanbHblii 3ak0H «O0 obecrieyeHnn eMHCTBA U3MepeHui» ot 26.06.2008 N 102-D3.
4. ®denepanbHbIii 3ak0H «O TEXHUUYECKOM perynupoBanum» ot 27.12.2002 N 184-D3.
5. ®enepanbhblii 3ak0H «O0 nHGOpMannu, MHOOPMAITMOHHBIX TEXHOJIOTUSAX U O 3aIIUTE HH-
dbopmarm» ot 27.07.2006 N 149-D3.

7. @OH OLIEHOYHBIX CPEACTB VISl MPOBEeHUS MPOMEKYTOUYHOM aTTecTAluN 00y4aloIuX-
cd 0 JUCIUIIINHE

7.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TanoB uxX (JOpMUPOBAHUS B IIpolecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrpaMMbl

PopMupyeMBble KOMIIETEHIUU Bung u hopma koHTpOIIS

OIIK-4 - crnocoOGHOCThIO y4yacTBOBaTh B paspa- | [IpoMe:kyTOUHBI KOHTPOJIb. KOHTPOJIb-
00TKe OOOOIIEHHBIX BapUAHTOB PEIICHHUS IPO- | HBIE BOPOCH K SK3aMEHY

OJeM, CBA3aHHBIX C aBTOMAaTH3aIlel MPOou3BOACTB, | Tekymuii KOHTPOJIb: TecTHpPOBaHUE, 3a-
BBIOOpE HAa OCHOBE aHAJIM3a BAPUAHTOB ONTHMAJIb- | IUTA JTA0OPATOPHBIX M MPAKTHYECKHX pa-
HOT'0 POTHO3MPOBAHUS MTOCIEACTBUM PEIICHUS 00T, BBITIOJIHEHUE IOMAIIIHETO 3aJIaHus

7.2. Onucanue nokasareJieil H KpuTepueB OLCHUBAHUSI KOMIIETEHIMIA HA Pa3IHYHBIX
Tanax ux (popMupoBaHUsA, ONIUCAHME IIKAJ OLleHMBAHUS

Kpurepun oneHuBaHMs YCTHOIO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKYTOUHBIH KOHTPOJIb (opmupoBanusi komnerenuun OIIK - 4)

OMJUYHO - JAH TOJHBINM, PAa3BEPHYTHIM OTBET HA IOCTABJICHHBIM BOIIPOC, ITOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, JOKA3aTENbHO PACKPHITHl OCHOBHBIE MOJIOXKEHHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKAs CTPYKTYpPA, JIOTHYECKas IOCIEA0BATEIBHOCTD, OTPaXKaro-
11asi CYIIIHOCTh PAacKphIBAEMbIX MOHATHI, TeOpul, siBIeHUN. 3HaHUE 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHe MOHUMAaHHUS €r0 B CUCTEME JJaHHOW HAayKU U MEXIUCIUIUIMHAPHBIX cBsizel. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, ITOKa3aHa CIIOCOOHOCTb OBICTPO pearupo-
BaThb HAa YTOYHSIOIINE BONPOCHI;

XOpouto - 1aH TIOJHBIM, PA3BEPHYTHIA OTBET HA MOCTABJICHHBIA BOIIPOC, IOKA3aHO YMEHHUE
BBIJIETIUTh CYLIECTBEHHBIE U HECYUIECTBEHHbBIE NIPU3HAKU, IIPUYUHHO-CIIEICTBEHHBIE CBsI3U. OT-
BET YETKO CTPYKTYpPUPOBaH, JIOTUYEH, U3JI0KEH B TepMUHAX Hayku. OJHAKO JOMyIIeHbl HE3Ha-
YUTENIbHbIE OIMOKN MM HEAOYEThl, UCTIPABIECHHBIE 00YUYaIOIIUMCS C MOMOIIbIO «HABOJISAIINX»
BOIIPOCOB;

y00671€meopumenbHo - 1aH HEMOJIHBIA OTBET, JIOTUKA U MOCJIEI0BATENIbHOCTh N3JI0KEHUS
UMEIOT CYILECTBEHHbIE HapylieHus. [lomymiens! rpyObie OMmMOKY MpU ONpeAeIeHUN CYIIHOCTH
PacKpBIBAEMBIX MOHITUH, TEOPH, SIBJIEHUH, BCIEACTBUE HEMOHUMAaHHs OOYyYaroIIUMCS UX CY-
LIECTBEHHBIX M HECYIIECTBEHHBIX NTPU3HAKOB U CBs3€l. B OTBeTE OTCYTCTBYIOT BBIBOABI. ¥YMe-
HHUE PacCKpbITh KOHKPETHbIE MPOsIBIICHHUs] 0000IIEHHBIX 3HAaHUI He MoKa3aHo. PeueBoe odopmiie-
HUe TpeOyeT MOoIpaBoK, KOPPEKIUH;

HeyooenemeopumenbHo - 00y4aromnics JEMOHCTPUPYET HE3HAHUE TEOPETUIECKUX OCHOB
IIpeaMeTa, HE YMEET JeNIaTh apryMEHTHPOBAHHBIE BBIBOJBI U IPUBOJINUTH IPUMEPSHI, TIOKA3bIBAET
ciaboe BiaJieHue MOHOJIOTHYECKOM peubto, HE BJIaJIeeT TEPMUHOJIOTHEN, IPOSBIISIET OTCYTCTBUE
JIOTUYHOCTH U TIOCJEI0BAaTEIbHOCTH W3JIOKEHUs, JIeaeT OLUIMOKH, KOTOphle HE MOXKET HCHpa-
BUTH, JJaXKe IIPU KOPPEKLIUHU IIPEIIOAABATEIIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.
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Kpurepun oneHuMBaHusl BBINOJHEHUs] 3aJaHUIl B TecToBOW ¢opme (TeKymui KOH-
TpoJib popmupoBanus komnerenuuii OIK-4)

[To uToraMm BBINTOJTHEHHS TECTOBBIX 3aJlaHUI OLIEHKA MPOU3BOJUTCS IO YETHIPEXOaIbHOM
mikase. [Ipu mpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuii — OLECHKA «OMAUYHOY,

71-85% 3amaHuii — OIEHKA «XOPOULO»,

51-70% 3amgaHuil — OLEHKA «Y0081emE8OPUMENILHON,

MeHee 51% - olleHKa «Hey0081emeopumebHO».

Kpurepun oueHuBaHUs 3aIIUTHI JA00PATOPHBIX U MPAKTHYECKUX PadoOT (TeKylIuii
KOHTPOJIb popmupoBanusi komnerenuuii OITK-4):

OmMAUYHO - BHITIOTHEHBI BCE 3a/1aHUs, 00YJaOLINiicS YeTKO U 0e3 OMMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

XOopouto - BHITIONHEHBI BCE 3aJ[aHsl, 00yJaromuiics 0e3 ¢ HeOOIbITUMH OIMOKAMH OTBE-
THJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

Y006j1emeopumenbHo - BHITIOIHEHBI BCE 3aJIaHMsI C 3aMEUaHMsIMH, 00YJatONIHiCS OTBETHII
Ha BCE KOHTPOJIbHBIC BOIPOCHI C 3aMEUYaHUSIMH.

HeyooenemeopumebHo - 00yJarOIIMICs HE BHIITOIHIII WM BBITTOTHII HETIPABUIIBHO 3a/1a-
HUsI, OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMH MM HE OTBETUII HA KOHKPETHBIC BOIIPOCHI.

KpuTepuu oneHHBaHHs JOMANIHEro 3aJaHus (TeKyUIHil KOHTPOJb, (GopMHpPOBaHHE
xomnerenuuii OIIK-4):

omauyHo - paboTa MpeCTaBlIeHa B CPOK, BHIMIOJIHEHBI BCE Pa3JeNIbl JOMAIIHErO 3a/1aHus,
odopmieHHEe, CTPYKTYypa M CTWJIb pabOThl 0Opa3loBbie; padOTa BHINOJIHEHA CAMOCTOSTEIBHO,
IPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNS, PEKOMEHIAINN U BBIBOJBI; IPU 3aLIUTE TOMAIIHETO
3aJlaHUs JaHbl IPABUIIbHBIC OTBETHI HA BCE BOIIPOCHI.

Xopouto - paboTa TpencTaBlieHa B CPOK, HEKOTOPHIE pa3/eibl JOMAIIHETO 3aJaHHs BbI-
MIOJTHEHBI ¢ HE3HAYMTEIBHBIMU 3aMCUaHHUsIMK; B OOPMIICHUH, CTPYKTYpE U CTHUJIC 3aJaHHUsl, HET
rpyOBIX OMMOOK; 33aJaHHe BBITOJHEHO CAMOCTOSITEIBHO, MPUCYTCTBYIOT COOCTBEHHBIC BBIBOIBI;
MIPH 3alUTe JOMAITHETO 3a/laHusl IaHbl IPABUIIbHBIE OTBETHI HAa BCE BOMPOCHI C MOMOIIBIO TIpe-
MoJIaBaTedIsl.

YyooenemeopumenvHo — paboTa MPECTABICHA B CPOK, MHOTHE pa3/ielibl JOMAITHETO 33/1a-
HUSl UMEIOT 3HAYUTENbHBIC 3aMEeYaHus; B OPOPMIICHUH, CTPYKTYpE U CTHIIE pabOTHI €CTh HEJ0-
CTaTKU; 3aJJaHUE BBIITOIHEHO CAMOCTOSTENHHO, MPUCYTCTBYIOT BBIBOJIBI; MPH 3aIIUTE TOMAIIIHETO
3aJJaHusI OTBETHI JAaHBI HE HA BCE BOIIPOCHI.

HeyooenemeopumensHo - paboTa MpeaCTaBICHA M103KE YCTAHOBICHHOI'O CPOKa, 3a/laHus B
BBITTOJIHEHBI HE MOJIHOCTHIO WIIM HETPaBWIILHO; OTCYTCTBYIOT WJIH CICNaHbl HETIPABHIbHBIC BbI-
BOJIbI U 000011IeHNs; 0(hOpMIIEHUE 3aJJaHHUs HE COOTBETCTBYET TPeOOBAHMUSAM; MpPH 3alUTE JI0-
MAIITHETO 3a/IaHUs HE JaHbI OTBETHI HA TIOCTABICHHBIE BOMIPOCHI.

7.3. TunoBble KOHTPOJIbHBbIE 32IaHUS UJIH HHbIE MATEePHAJIbl, HE00X0AMMbIE 1JI
OLICHKM 3HAHUI, yMEHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTePU3YIOIINX
Tanbl GOPMHUPOBAHNS KOMIIETEHIMH B IpoLiecce 0CBOEHUs 00pa30BaTe/IbHOM NMPOrpaMMbl

3aganus B TecTOBOM hopMe (TeKYLIMA KOHTPOJIb)

Texymmii KOHTPOJIb 3HAHUH TI0 TEMaM Kypca MPOBOAUTCS B (popMe TecTupoBaHusi. TecT mo
KaX/10l TeMe COCTOUT U3 5 BonpocoB. Hirke mpuBeneH oQuH U3 BapUaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuasioB. Pa30BbIe IPEBPALICHUN ).

1. Ha pucyHke nokaszaHa sjieMeHTapHas sueiika KPHUCTAJUTMYECKOM PEIIETKH.
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1) IpUMHUTHUBHON KyOHYECKO

2) rpaHEeLIECHTPUPOBAHHOM KyOU4ecKon

3) rekcaroHaJIbHO# IIOTHOYITAKOBAHHOI
4) 00bEMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OnpeneneHne TBEPIOCTH 3aKaJICHHBIX CTael o MeToty PokBelia mpou3BOAUTCS BJIaBIHBA-
HUEM B o0paserf ...

1) anmazHoro konyca (mkana B) 3) cranbHoro mapuka (mkana C)

2) anmasHoro konyca (mkana C) 4) cranpHOTO Mmapuka (mkana B)

3. MHoroda3zHblii cIijiaB, KOMIIOHEHTHI KOTOPOTO MPAKTUYECKH HE PACTBOPSIIOTCS B TBEPIOM CO-
CTOSIHHH Y COXPAHSIOT WHIUBUAYAIbHBIC KPUCTAJUIMUECKUE PEIICTKH, MPEACTABIISET COOOH ...
1) cMech 3) XUMHUYECKOE COCTMHCHUE

2) TBEp/bIil pacTBOP 3aMEIIECHUS 4) TBEp/IbIil pacTBOP BHEIPCHUS

4. Ilpu yMeHbBIIEHUH PACTBOPUMOCTH YTJIEpO/Ia B JKeJIe3€ C MOHIKEHHEM TeMITepaTyphl n30bI-
TOYHBIHN YTJIE€pOJ BBIIENAETCS U3 TBEPABIX PACTBOPOB B BHUJIEC ...
1) ¢pepputa 3) nemeHrura
2) rpaduta 4) TpoocTuTa

5. JlepexT KpuCcTaINYECKON peIIeTKH, IPEICTaBISIFOLINI cOO0M Kpail «INIIHEN» MOTYyII0CKO-
CTH, Ha3bIBAETCH ...
1) TpeuuHoOM 3) nucnokarueiu
2) neeKTOM ynaKoBKU 4) TBOMHUKOM
Jdomamnee 3aganue (TeKyIMi KOHTPOJIb)

JlomanHee 3ajaHue MO JUCHUIUIMHE MpeAcTaBiseT co0oil nBe pacueTHble paboThl. [Ipe-
MOJIaBaTeIeM KXKIOMY OOYJaroIIeMycCsl BBIJACTCS BapUAHT WHIUBUIYATHHOTO 3aJaHMs, KOTO-
PBIN COIEPKUT UCXOTHBIC JaHHBIE. AITOPUTM BBITIOJIHEHUSI OMAITHEH paboThl MPOMKUCAaH B Me-
TOJMYECKUX YKA3aHHSIX.

Ilpumep ppacmenma domawinezo 3a0anus meme
«Pacuem pexxcumos pezanus npu moxapnoti obpadbomkey
BAPHUAHT Ne3

1.1. I]env. OCBOUTH METOJIMKY W BBITIOJIHUTH PACUYCT ONTUMAIILHOTO PEKUMA pe3aHus st
TOKapHON 00pabOTKHU 3aTOTOBKHU.

1.2. Hcxoonvie dannvie:

CpoiicTBa Pa3zmepst Pazmep
Mmarepuana 3arOTOBKH JeTann
IITepoxoBa-
Ipenen Cocrosaue
OO6pabarbi- Teepn- |ToxapHas TOCTh 00pa-
Ne . | IpOYHOCTH IIOBEPXHO- Jnuna Juna .
BACMBIH TIPH PacTs- OCTb |ONCPANIA| - 2aro- Huamerp| I3, mm |duamerp | lg, MM Gatbisacmoii
Matepuan | o HB, MIla | (npun.3) TOBKH D. vt » d. vt ¢ MIOBEPXHOCTHU
(xrc /Mm®) ’ ’ Ra,mxm
op, MIla
Cramns 45 2246
3 rocrt 598 (229) TO=1 MpoKaT 40 150 37 90 12,5
1050-74
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nlod)/ MuH/
enabroe douxerue

{

Puc. 1 — Dcku3 31eMEeHTOB pexruma pe3aHust
npu 00TaunBaHUH

]

Shm/00]
dbuxerue nodayy

B kauecTBe 3aroTOBKM HCIIOJIB3y€M IIPOKAT, BCIEJICTBUE 3TOrO IOBEPXHOCTH
3aroToBKM mnpuHuMaeM 0e3 kopku. lllepoxoBatoct mnoBepxHocTH Aetanu Rg= 12,5

BBIIIOJIHAIO YCPHOBOC TOYCHUC.

2. Ilopsioox nposedenust pacuemos

2.1. Bvibop cnocoba ycmano6ku 3a20mosKu Ha CMaHKe

3aroToBKa J0JHKHA 3aKPEIUIATHCS B TPEXKYIAUuKOBBIN MAaTPOH, T.K. IJIHMHA 00pabOTKU He
npeBblaeT 4erbipex AuameTrpoB (lg< 4dd,90mm <148MM) M nuaMeTp [eTald MeEHBIIe
nuamerpa oopabotku Hax cranuHo (d <ddcr,37vMM < 250mm) [1, npun.2].

2.2. Bvibop mooenu cmauka 0Jisi 06pabomku 3a20moeKu

Mopnens craHka BbpIOMpaeM IO TEXHHYECKUM XapakTepuctukam [1, mpuin2] B
COOTBETCTBUU ¢ rabaputamu 3arotoBku (40 mm u 150 Mm), criocoboM ee yCTaHOBKU M TUIIOM
npou3BOJCTBA. [IpM yCcTaHOBKE 3aroTOBKM B TPEXKYJIAYKOBBIM MATPOH YYUTHIBAEM
HanOObIIHI TuamMeTp 00padboTku Haj ctanuHOH (der=400 mm). [Tpu

VYcTaHOBKE 3aroTOBKM B IIEHTpaxX YYWUTHIBA€M HaumOONBLIMK AuaMeTp 0OpabOTKH Haj
cynnoptoM (dep= 220 Mm) U paccrosue Mexay uentpamu (Ip= 1000 mwm). Ilpu o6paboTke

3aroTOBOK B BHJI€ IPYTKOB JUIMHOM OoJiee pacCTOSHUS MEXAy LIEHTpaMu MpU BbHIOOpE MOJeNn
CTaHKa YYUTHIBAIO HAMOOJNBINIWK nuamerp npyrka B mmuHzaene (dpg= 45 mm). CpaBHHBas

rabapuTHbIE pa3Mepbl ¢ TEXHUYECKHMHU XapaKTEpUCTUKAMU TOKApHO-BUHTOPE3HBIX CTAHKOB,
PUMEHSIEM CTaHOK MoJebio 1 K62.

2.3. Buibop pe3ya

Bri0op BbITIONIHSIEM B 3aBUCMMOCTH OT BUJa TokapHo# omepaiuu (TO=1), xecTkocT
cuctembl CITN]] (HexxecTkas cucrema), moaenu cranka (1K62), o6pabaTeiBaeMoro Mmarepuana
(Cranp 45 I'OCT 1050-74) u cocTostHUS TOBEPXHOCTH 3arOTOBKH (IIPOKAT).

BeiOop THma pes3na BBINONHSAEM B 3aBUCHUMOCTH OT BHJIa TOKapHOW oOIepalnuu
(ITpunmoxenue 3). OCHOBHBIE THITBI TOKAPHBIX PE3IOB, OCHAIIECHHBIX TBEPIOCIIIIABHBIMH
IUIACTUHAMU, IPUBEJEHBI B Tpui.4,[1].

Bb10op BBICOTBI pe3lia BBIOJHSEM B 3aBUCUMOCTH OT MOJENIM CTaHKa, Ha KOTOPOM
BBITOJIHSIETCST 0OpaboTka. Bricota pe3ma H nomkHa ObITh paBHA pPAacCTOSHUIO OT JIMHUHU
IIEHTPOB JI0 OTIOPHOW MOBEPXHOCTH pe3reaepxarens h (25 = 25) [1, npun.2]. Hlupuna pesmna
Juis ToBbIIeHUs kecTkocTH cuctembl CIINJ] npuHumMaeM HauOOJNBIIYIO CTaHIAPTHYIO JJIS
BbIOpaHHOW BBICOTHL. BbuleT pacTouHBIX pe3noB (L) BbIOMpaeM B 3aBHCHMOCTH OT JITMHBI
pacraumnBanus (L>1g,140>90).

Beibop Mapkw TBEpIOro CIUIaBa BBINIOJHAIO B 3aBHCHMOCTH OT Marepuala
oOpabaTreiBaeMoOl 3aroToBKH U Xapakrepa 00padbotku (T14K8) mo mpun.[1].
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L =
L
%/ Puc. 2 — Pesern; TokapHbIi IPOXOAHOM,
OTOTHYTBIN C IIJIACTUHKAMH U3 TBEPAOTO
' ; =t crnasa (COCTI8877-73)
:\ 5
Ceuenue BennunHa OCHOBHBIX YIJIOB,
OGo3HaYCHN pesna LvMm | mMm | a,MMm rpan
HXB,MmMm
@ ?1 7 a p)
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpeodenenue enybunvl pe3anus
['myOuny pe3aHusi pacCUMTHIBAEM B 3aBUCUMOCTH OT TMPUIIyCKa Ha 00paboTKy
3arotoBku. [Ipu dyepHOBOI 00pabOTKE MPHUITYCK CHUMAETCS 32 OJMuH mpoxoi. [Ipu atom s
BCEX TOKApHBIX OMepaiuii, KpoMe MOJAPEe3KH TOPIOB, INTyOMHA pe3aHUs PACCUUTHIBACTCS I10
dbopmyre:
. D _ d

rae,D—auamerp 3aroToBKU, MM;
d— nuamMeTp neTanu, MM.

_40-37 _

t 1L.5mm

2.5. Onpeoenenue nooauu

Boi6upaem Benmnuuny nojgaun S= 0,4-0,5MM/00 B 3aBUCHMOCTH OT BuJa 00pabOTKH
(uepHoBoe ToueHue), matepuana 3arotoBku (Crtamp 45 T'OCT 1050-74), ceuenus pesna
(25x20mm), muametpa netanu (37 mm) u riryOuHbI pezanust (1,5mm) [1,npun.7].

BbiOpaHHy10 BETMUMHY MOJIa4M MPOBEPSEM IO TEXHUUECKUM XapaKTePUCTHKaM CTaHKa
[1, mpun.2]. Ilpn 3HaYeHWSIX NPOAOJIBHOW MOJAYM Spp BHIOMpacM OnmKaiiliee MeHbLICe

3nauenue 0,47mMM/00.

2.6. Onpeodenenue ckopocmu pe3anust
CxkopocTb pe3anus mpu ToueHHUH it ctankoB 0e3 UITY ompenensiercs mo ¢popmyie:

_ Cv
TM.tXv .gYv

v Ky - Kny - Koy - Koy - Koy - Ky - Koy,
M/CEK,
rae, t — rimyOuHa pe3aHusi, MM;

S — momaua, Mm/00;

Cv — ko3¢ unmenT, 2aBHOAINI OT MOAAYN U MaTepHalia 3arOTOBKHU; /IS YTIIEPOAUCTBIX
Y JIETUPOBAHHBIX CTaJ€d NMPH TOYEHUHU PE3LAaMHU C IJIaCTUHKAMM M3 TBepaoro cruasa T15K6
Cv=420 npu S<0,30 mm/00,

YV — TIOKa3areib CTETEeHH, 3aBUCSAIINA OT MaTeprala 3aroTOBKM M MOJAYW: JUIS CTaen

yv=0,20 npu S<0,30 Mm/00,
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M, XV — MOKa3aTeNu CTENEHH, 3aBHCALINE OT BHUAAa OOpaOOTKM: MPH TOYEHUH H
pacraunBanuu m=0,20, xv=0,15;

Kmv —xo3¢d¢dunment, 3aBucsmumii or kKayectBa oOpabOaThIBAEMOro MaTepuana: s
YTJIEPOJIUCTHIX U JISTUPOBAaHHBIX cTasieid Kmv=735/68, 735/980= 0,75

Knv —xoa¢dunmenT, yauThIBaromuii COCTOSIHUE MOBEPXHOCTH 3aroToBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv —koapunmenT, yduThIBaIOIUNA MapKy TBEPJOCIUIaBHOM IutacTHHKU: Kuv=1 mis
T15K6 u BK6,

Kov — ko3 punmenT, yunTsIBaIONINN BEIMYUHY TIaBHOTO yria B miaHe y pesua: Kov
=1 npu @=45°

Kelv — k03pOUIMEHT yYUTHIBAIONINI BETMYMHY BCIOMOTATEIbHOIO yria B IUIAHE Y
pesna: Kolv=0,87 npu ¢l =45°;

Krv — ko3 purment, yuursiBaromuii paguyc npu Bepumae pesna: , Krv=0,94 npu r=1,0
MM

Kov- ko3¢ duiment, yuutsiBarommii Buj 0OpaOOTKU: TpPU APYrUX BHJAX TOKAPHOU
ob6pabotku Kov=1.

350
V= -4.08-1-1-1-0,87-0,97 -1=521m/ mun
60°%°.1,5°*> .0,47°%%
[Tocne onpeneneHuss CKOPOCTH PE3aHUSI PACCUMUTHIBACTCS YaCTOTA BPALLICHUS IIUHEIS
o popmyse

1000-v
n=——
z-D
r/ie, U — CKOPOCTh pe3aHusl, M/MHH,

T — MaTeMaTHdecKas oCcTosHHag, 7 = 3,14;
D — nuameTp 3arOTOBKH, MM.

n= M = 414806 | mun
3.14-40

HaiineHHyro 4acToTy BpallleHus IIOUHJENS  IMpoBepseM IO  TEXHHUYECKUM
XapakTepucThkaMm cTtaHka [1, mpmi.2]. Takoil 4acToThl BpalleHHs INMUHIENS y CTaHKa HET,
nosToMy Oepem OimmKaiilee MEHbLIEE 3HAYEHUE N3 TEXHUIECKHX XapakTepuctuk (ny=2000).

[To ckOppeKTUPOBAHHOM YacTOTE BpaIllEHHUs TIOJICUUTHIBAEM (PaKTHUECKYIO CKOPOCTh pe3aHus,
KOTOpasi BO3MO’KHA IpU paboTe Ha BEIOpAaHHOM CTaHKe:
-D-n 314-40-2000
V(p:ﬂ = =251, m/MuH
1000 1000

2.7. Ilposepka pesxcuma pes3anus no MOWHOCMU CMAHKA

[Tocne BBIOOpa pexrMa pe3aHHs NMPOBOAMM IMPOBEPKY HAa JOCTATOYHOCTh MOIIHOCTHU
AIIEKTPOJBUraTeNs cTaHka. J[J1 3TOro B 3aBUCHMOCTH OT MPOYHOCTH 0OpadaThiBaeMOro
MaTepuasa 3arotoBku 0,=598 MIla, rnyOunsl pezanus ¢ =1,5MM, BEIUYMHBI NOJauu S =

0,47 1 CKOPOCTH pe3aHmsI Vp = 521M/MUH HaX0Xy HeoOXoaumyro MomiHocTe NH=4,1kBrT,
HEOOXOUMYIO JUTSl pE3aHus TP BBIOPAHHOM pekuMe 1o mpuit. 10.

HaiineHHyt0 MONIIHOCTH CpPaBHMBAID C MOIIHOCTHIO Ha IIMHHAEIE CTAaHKA, KOTOPYIO
OTIpeeTIsoT 1o Gopmyre:

Niun = Npgg KBt

rae, Nz — MOIIHOCTD JBUTATEIIsl CTAHKA;

1 — KI1/] cranka.
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Nyp=10-0,8=8kBT

IIpu 5ToM BeIMONHsAETCs yenosue Ny <N ,(4,1<8)

i’

Bomnpocsl k j1adopaTopHbIM padoTam, HA IpuMepe J1a00paTopHoii padoThl «MeToabl
U3MepeHusi TBEPAOCTH» (TeKyIIMii KOHTPOJIb)

1. JlafiTe onpeeseHre TOHSATHIO TBEPIOCTh. BrIOepuTe METO 16 M3MEPEHUS TBEPIOCTH
koBKoro yyryna K440-5. O6ocuyiite BHIOOD.

2. JlaiiTe onpeeneHre TIOHSATHIO TBEPIOCTh. BpiOepuTe METO 161 M3MEPEHUS TBEPIOCTH
3aKayieHHo# ctamu 651°. O0ocHYy#TE BBIOOD.

3. JlaliTe onpeneneHue MOHATHIO TBEPIOCTh. BrIOeprTEe METOABI H3MEPEHHS TBEPIOCTH
nemeHToBaHHOU cramu 18XI'T. OGocHy#TE BBIOOD.

4. laiiTe onpe/iesieHHE MOHATHIO TBEPAOCTh. BbiOepruTe MeTOIbI N3MEPEHUS TBEPAOCTH
MOBEPXHOCTH CTAILHOTO BaJla yIIPOYHEHHOM IIacTudeckoi nedopmarueit. OG0CHYHTE BBIOOD.

5. JlaliTe onpeneneHue MOHSITHIO TBEPIOCTh. BrIOeprTEe METOABI H3MEPEHHS YIIPOYHECHHO-
ro TepMHUUECKOi 00paboTKOH amoMuHIEBOTO ciutaBa B95. OGocHyiiTe BBIOOD.

6. JlaliTe onpeneneHne MOHATHIO TBEPIOCTh. BrIOepUTEe METOIBI H3MEPEHHSI YIIPOUYHEHHON
TepMuueckoit 06padorkoii 6pon3sl bpAXKH10-4-4. O6ocHyliTe BBIOOD.

KoHTpoJibHbIe BONPOCHI U 331a4H K dK3aMeHYy (IPOMeKYTOYHbI KOHTPOJIb)

HpOMe)KyTOqHaSI arrecranus 110 JUCHUIIJIIMHE COIJIaCHO y‘~IC6HOMy IUIaHy OPOBOJUTCA B
(bopMe 9K3aMC€Ha. SKSaMeHaHI/IOHHHﬁ OHJIET BKIIFOYAET B ce0s JIBa BOIIpOCa nu3 Teopeanecxoﬁ
YaCTH KypcCa 1 3alaHUC. HCpG‘-IGHI) KOHTPOJIbHBIX BOIIPOCOB U IIPUMCPHBIC 3aJaHNA OK3aMCHAll-
OHHOTO OujreTa IIPpUBCICHBI HUXKC.

KOHTpOJIbeIe BOIIPOCHI

1. Ocnoevl cmpoenus u ceoucmea Memanios

1. XapakTepHble IPU3HAKU arperaTHbIX COCTOSIHUH BelecTBa. OCHOBHBIE THUITbI KPUCTAILIU-
yeckux pertetok. [Tommmopdusm. Anuzorponust. Tekcrypa metamna. Kinaccudukarys meTasios.

2. JledeKTbl CTpOEHUS KpUCTALIMYECKUX Tell. ToueyHble, TMHEeHHbIE (AUCIOKAIMN) U TOBEPX-
HOCTHBIE Jie(heKThl. [IMoTHOCTh Auciokaiuii. BausHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. BausHus 1epeKToB KpUCTAIIIMYECKON PEIeTKH Ha MPOYHOCTh MeTaiioB. ['paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUNIOTHOCTHU JI€(PEKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJIUTOHU3ALMS) U PEKPUCTAIIN3ALINS.

5. Onucars npouecc KpucTauu3auuu. [J{eHapuTHas TMKBaLys.

6. CBoiicTBa METAJIOB ¢ TpuMepaMu. MexaHuueckue cBoicTBa MeTaJlsioB. OCHOBHBIE 10O-
Ka3aTey IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPU CTATUUECKUX UCTIBITAHUSIX. J[narpamMma
PaCTSKEHHUSL.

7. TBepmocTb. MeToibl U3MEpEHNUs TBEPAOCTH U 00JIaCTH UX puMeHeHus. [lpuBectu
MPUHILIMITAATIbHBIE CXEMbI U3MEPEHHUS TBEPIOCTH.

8. JInHaMU4eCcKue UCTIBITAHUSI METAJJIOB M UCIIBITAHUS IIPU IIEPEMEHHBIX Harpy3Kax.
[TpuHuMNIUaIbHBIE CXEMBI. Y JapHas BI3KOCTh, YCTAJIOCTb, IIPEJIET BHIHOCIUBOCTH.

9. CninaB. OxapakTepru30BaTh OCHOBHBIE TUIIBI CIUIABOB

10. lnarpamma coctostHUS. MeToIMKa MOCTPOECHMS IMarpaMM COCTOSIHHS Ha IPUMeEpe
craBa Pb-Sb. TIpaBuio otpeskos.

11. InarpaMMbl COCTOSIHHS CIIJIaBAa, KOMIIOHEHTBI KOTOPOT'O B TBEPJIOM COCTOSTHUM HEpac-
TBOPUMBI, 00pa3yl0T MEXaHUYECKHE CMECH CBOUX MPAKTHUYECKH YUCTHIX 3epeH (Harmpumep, Pb-
Sb, Sn-Zn). JlukBarust. Cxemsl cTpyKkTyp. Da3oBbie mpeBpaiieHus B cucreme Sn-Zn.

12. Jlnarpamma COCTOSIHMS CILJIaBa, KOMIIOHEHTBI KOTOPOTO HEOTPAaHUUYEHHO PaCTBOPUMBI
npyr B apyre (Hanpumep, Cu-Ni). dazoBble npeBpaienus B cucteme Cu-Ni. JIuksamus B cu-
creme Cu-Ni
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13. JIluarpamMmma COCTOSIHUS CILIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yIOT yCTONYMBOE XUMH-
4yeckoe coennHeHue (Hanmpumep, Mg-Ca).

14. JIlnarpaMmma COCTOSIHUS CIUIABOB U3 ABYX KOMIIOHEHTOB OTPAaHUYCHO PACTBOPUMEIX B
TBepaoM coctossuuu (Hanpumep, Cu-Ag, Al-Cu). ®@a3ossie npespartienus B cucteme Cu-Ag.
CxeMBlI CTPYKTYP.

15. lmarpamma Fe-FesC. Trepabie dasbl cuctemsl Fe-FesC. dazoBbie mpeBpalieHus B
criaBax Fe-FesC. [IpunnunuansHble CXeMbl MUKPOCTPYKTYP 7KeJIe30YTJIEPOAUCTBIX CILIABOB.

2. Ocnogbl mepmuyeckoti 00pabomku u NOBEPXHOCMHO20 YNPOUHEHUS

1. Tepmuueckast o6padoTka. OcHOBHBIE apameTpsl pexxuma TO. O6menpuHsaTHE 0003HA-
YEeHHUs Ha JuarpaMme cocTossHus. [lepeuncinuTs u 1aTh onpeeneHst OCHOBHBIM BHIaM TEPMHU-
4ecKoil 00paboTKu

2. Craauu pacnaza aycTeHuTa. JluarpaMmma TepMOKMHETHYECKOTO paciajia ayCTeHUTa U
npeBpalleHui aycteHnTa. [IpeBpallieHns aycTeHUuTa NpU Pa3InuHbIX CKOPOCTSIX OXJIaKICHUS.

3. Oco6ennoctu nuddy3noHHoro, 6e3au¢pHy3MOHHOTO U CMEIIAHHOTO MPEBPAICHHUS
ayCTEHUTA MPU PA3IUYHBIX CKOPOCTSX OXJaxkaeHUs. CTpyKTypbl, 00pa3yromuecs Ipyu pa3ind-
HBIX CKOPOCTSIX OXJIQXKJICHHUS.

4. MapteHcuTHOe npeBpalleHue. 3akaika. Kpurnueckas cKOpocTh 3aKaiKku. 3akaauBae-
MmocTh. [IpokanuBaemMocTs. BiusHue copepkanus yriepoja B CTAIAX Ha TBEPAOCTh MAPTEHCUTA.

5. IlepeynciivTh OCHOBHBIC BHJIBI TEPMHUYECKON 00pabOTKH CTalieil. 3aKkaaKa U €€ BHIbI.
O06paboTka X0J10/10M, €€ Ha3HAUYEHUE U 00JIaCTh IPUMEHEHHUS.

6. OcHOBHBIE BUIbI TEpMUYECKOM 00paboTku. OTHycK, ero Buasl. HazHaueHue kaxaoro
BUJIA OTIIyCKa.

7. OCHOBHBIE BUbI TEPMUYECKON 00pabOTKH. OTKUr. Buabl 0OTKUTa U UX Ha3HAYCHHUE.
Hopmanu3zanus, ee uemnm.

8. Xumuko-repmudeckas o0padorka cramu. [Iponeccsr XTO. DakTopsl, BIUSIONINE HA
mubdy3uto Mpu XUMUKO-TEpMUIECKOr 00paboTKe

9. llementauus cranu. Tepmuyeckass o00pabOTKa IEMEHTOBAHHBIX CTaJIeH.

10. A3zoTupoBaHNe U HUTPOLIEMEHTALIUS CTAJIH.

11. IToBepxHOCTHAs 3aKaiKa CTaJH.

3. Koncmpyxyuonnvie memanivl U Cniagol

1. Knaccuduxkanus yriepoaucTsix ctaneil. MapkupoBKka KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTAJIBHBIX YIJIEPOAUCTBIX CTaJICH.

2. Bnustnue yriepoja Ha CBOMCTBA CTaJIe. YTJIEPOAUCTHIC CTaTl OOBIKHOBEHHOT'O Kave-
CTBA, YIJIEPOAUCTHIE KOHCTPYKIIMOHHBIE KAUE€CTBEHHBIE CTAJIM, aBTOMATHBIE CTAIM — MapKUPOBKA
1 00J1acTH IPUMEHEHUSI.

3. JlerupoBaHnue cranei, BnusHue jerupyroniux anementoB (Cr, Ni, Si, Mn, Co, A1 V, W u
T.J.) Ha CBOMCTBA cTajeil. MapkupoBKa U Kilaccu(uKanus JerupOBaHHbBIX CTAJICH.

4. IleMeHTyeMbIE U yIIydIllaeMble JIETHPOBAHHbIE CTaIU. KOppO3MOHHOCTOMKNE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBaHHbI€ cTaIM ¢ 0COOBIMU CBOHCTBaMHU. IIpyKUHHBIE U ITAPUKOTIOAIIUITHUKO-
BbI€ CTaJIH.

6. bernbie, oTOENCHHBIE U Cepble UYTYHbI, UX CTPYKTypa. MapKUpoBKa CepbIX YyT'YHOB.

7. MapkupoBka uyyryHoB. O0s1acTi IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. XKapocroiikue u xaponpoyHnsle ctand. CriocoObl MOBBIIIEHUS KaPOIPOUYHOCTH CTAIEH.

9. I'pyniibl HHCTPYMEHTAIBHBIX MaTEPHUATIOB. Y TJIEPOAHCTHIC U JISTHPOBAHHBIE HHCTPY-
MEHTAJIBHBIE CTAIM UX MAapKUPOBKA, JOCTOMHCTBA U HEJIOCTATKH

10. I'pynmsl HHCTPYMEHTAIBHBIX MaTEPHAJIOB. BBICTpOpEKYIIast CTallb  TBEP/IbIC CILIABBI
UX MAapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. UsnHococtoiikocTk. [lyTH noBbIIeHNsI H3HOCOCTOMKOCTH. I'pYIIIbI U3HOCOCTONKUX
cTaJen.
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12. U3nococroiikue cranu: craib ['anduinbaa, KaBUTAITMOHHO-CTOMKUE CTaIH, TpapUTH3U-
POBAHHBIE CTAJIH, IIAPUKOIIOAIINITHUKOBBIE CTaJIH.

13. MapkupoBka TUTEHHBIX U 1e(hOpMUPYEMBIX JIaTyHEH, 001acTu nmpumenenus. Biusaue
coJiepKaHus [IMHKA Ha (a30BbIil COCTaB U MEXaHUYECKHE CBOWCTBA JIaTyHEH.

14. MapkupoBKa JTUTEHHBIX U 1e(hOPMUPYEMBIX OPOH3, 00IACTH TPUMEHEHHS.

15. lnarpamma «Al-nerupyromuii 3nemeHT». Jlehopmupyemble antoMUHNEBbIE CILIABbI, HE
YIPOYHsieMbIe TEPMUYECKON 00pabOTKOM, MApKUPOBKA, 00JIACTH TPUMEHEHHUS, TPUMEPHI.

16. lnarpamma «Al-nerupyromuii anemenT». Jlehopmupyemble aqtoMUHUEBbIE CIUIABBI,
YIIPOYHsIeMbIe TEPMUYECKON 00pabOTKOM, MapKUPOBKA, O0JIACTH MIPUMEHEHHSI, TPUMEPHI.

17. luarpamma «Al-nerupyrommii saeMeHT». JInTeliHbIe alFOMUHUEBBIE CILUTaBbl, MAPKH-
POBKa, 00JIaCTH IPUMEHEHUS, IPUMEPBI.

4. Hememannuyeckue u KOMROZUYUOHHbIE MAMEPUAITIbL

1. Knaccudukaius HeMETaJUIMYECKUX MaTepPUaIOB 0 MPOHCcXoxaeHut0. CTpyKTypa U
cBoiicTBa nosnmMepoB. Kiaccudukanus noaumepos 1o (GopMe MakpoOMOJIEKYJIbl, IO HOJSPHOCTH,
10 ()a30BOMY COCTOSIHHIO, TIO TTOBEJICHHIO ITPH HATPEBAHHH.

2. Ioyuyenue mnactmacc. [Homumepuzanus. [lomukonnencanus Hasnadenue n Mexanusm
neiictBus 106aBok. [1nacTmMacchl ¢ HaNOIHUTEISIMH.

3. TepmorulacTUUHBIE U TEPMOPEAKTUBHBIE IJIACTMACCHI, IPUMEPBI U 00J1aCTH IIPUMEHE-
HUS.

4. ITonyyeHue pe3uH, UX CTPYKTypa U CBOMcTBa. Buibl kaydykoB, X criocoObl MOITy4eHHUs
¥ 00J1aCTH IPUMEHEHUSI.

5. V3ompeHoBsIi, OyTaAMeHOBBIN, KPEMHUHOPraHUYECKHM KayuyKH U Pe3UHbI U3rOTaBIH-
BaEMbI€ U3 3TUX KayYyKOB.

6. IIpouecc BynkaHU3alU1, OCHOBHBIE BYJIKaHU3aTOPbl. OCHOBHBIE JOOABKU B PE3UHBI U
UX Ha3HAYCHHUE.

7. CtekIo, ero CTpoeHue, CBOMCTBA U CIIOCOObI MostyueHust. Bussl crekon u ux odnactu
IPUMEHEHHUS

8. KoMno3uunoHHbIi MaTepual 1 ero KOMInoHeHTsl CriocoObl MOoTyuyeHUs] KOMITO3UTOB.

9. KoMno3uIMOHHbBIE MaTEepUAJIbl C HYJIb-MEPHBIMH HAMIOJIHUTEISIMH, C OJTHOMEPHBIMU
HAIOJIHUTENISIMU U C IByXMEPHBIMU HAaNOJHUTEIAMU. CIIEYeHHBIN aTFOMUHHUEBBIN TIOPOLLIOK.

10. Kommno3unnoHHble MaTepuabl Ha HeMeTaIIn4ecKol OCHOBE. CTEKJIOBOJIOKHUTHI. YT-
JIEBOJIOKHUTBL. bopoBOJIOKHNTEL. OpraHoBOJOKHUTHI. KepaMuueckne KOMIO3UIMOHHBIE MAaTEPH-
aJbl.

5. OcHo8bI mexHoN02UU KOHCMPYKYUOHHBIX MAEPUaios
5.1 OcHosbl tumetino2o npouzeoo0cmaa

1. JIutelinble cBoiicTBa Cru1aBoB. OCHOBHBIE JTUTEHHBIE CILIABbI.

2. TexHonOTHA TOJYYECHUs OTJIUBKU B MECYAHO-TIUHUCTOMN (hopme (TUThe B pa3oBbie Gop-
MBI), cXeMa, ocHacTKka. DOPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHOIOTHSI MOTYYEHUS OTIIMBOK B 000JOYKOBBIX (hopMax.

4. TeXHONOTHsI MOTYYCHHS OTIIMBOM METOJIOM JIUThSI IO BBIILIABISEMBIM MOJIEIISIM.

5. TexHoOrus TUThS KOKHUIIb.

6. VI3roTOBJI€HNE OTJIMBOK IIEHTPOOEKHBIM CIIOCOOOM.

5.2 OcHosbl 0bpabomku memanios 0asieHuem

1. [Tousstue OM/I. ®akropsl, Baustomue Ha OM/I.

2. OcuHoBHbIe 3ak0HOMepHOCTH OM/] 11 0071aCTH MIX TPUMEHEHUS.

3. Xapakrepuctuku nepopmanuu. Brusaue OM/] Ha cTpyKTypy M CBOWCTBA METAJUIOB.
ITonsATHA aHU30TPONUS, TEKCTYpa METAJIIA, HAKJICTI U PEKPUCTATUIN3ALINS.

4. HarpeB meraiuta nepen OM/I. Knaccuduxanus nporeccoB o0pabOTKH JaBIeHUEM 10
cxemam, TemrepaTrype 1e@OopMHUpPOBaHUS U 110 HA3HAYECHHUIO.

5. IlpokaTtka u ee OCHOBHBIE CIIOCOOBI (IIpUBECTH CXeMbl). Buabl mpoduielr copToBOro
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npokata. biaromsl 1 cas10b1.

6. KoBka. CynHoCTh npo1ecca u ero oOTimyue ot npeccoBanus. JJocTOMHCTBA U HEIOCTATKH.

7. Onepanuu cBOOOAHON KOBKH: OCaJIKa U €€ Pa3HOBUIHOCTH, MPOIIMBKA, KOBKA B IMO/I-
KJIQJHBIX ITAMIaxX - IPUBECTH CXEMbI U IEPEUUCIUTh MPOAYKLIHUIO.

8. Pa3HOBUIHOCTH MPOTSKKHU - MPUBECTU CXEMbI U MEPEUUCTUTH MpoayKuuio. O6opymo-
BaHUeE JJIsl KOBKU U €ro Ha3HAueHUE.

9. IlpeccoBanue. CylHOCTh IpOIECCa U €r0 OTIMYUTENbHBIE 0COOEHHOCTU. CXEeMBI MPSIMO-
ro ¥ obparHoro npeccoBanus. [Ipoxykius npeccoBanus. JJocTOMHCTBA U HEAOCTATKA METO/A.

10. Bonmouenue. CynHocTh, cXeMa, 0COOCHHOCTH U MTPOTYKITHS MpoIiecca.

11. OO6bemHas mWITaMNOBKa, €€ CYHMHOCTh. OTIW4Yus OOBEMHOW INTAMIIOBKHA OT KOBKH.
[IpuBecTu cXembl IITAMIIOBKM B OTKPBITHIX M 3aKpBITHIX MITammnax. [Ipeumyiiiectsa u Hepocrat-
KM 00BEMHOM IITAMITOBKH TIEPEl KOBKOH.

12. ®opmoobOpasyrone U pa3aeuTeIbHbIE OMEPAIlUU XOJIOJHOW JIMCTOBON IITAMIIOBKH.
[TpuBecTu onpeaeseHus U pacKpbITh CYTh 3TUX ONEpaLlUi.

13. Pa3HOBHIHOCTH XOJIOJHOM 0OBEMHOM MTAMITOBKH. [IpUBECTH CXEMBI.

5.3 OcHogbl mexHono2uu c8apouHO20 NPOU3B0OCMEa

1. Cpapka. Tepmuueckue, MEXxaHMUECKHE U TEPMOMEXaHHUUECKUE METO/Ibl CBapKu. JlocTo-
MHCTBA U HEJIOCTATKU CBAPKU IUIABJICHUEM M JaBI€HUEM. XUMHU3M M MEXaHU3M IIPOLIECCOB CBap-
KH.

2. JIOCTOMHCTBAa U HEAOCTAaTKH CBApPHBIX coenuHeHHH. [lapamerpsl, perymupyromme npo-
LIECC CBapKH. TUI CBAPHOTO COEAMHEHMUS

3. McTouHMKHU TOKa JUIs 3JIEKTPOYroBoil cBapku. Pyunast nyrosas cBapka. KoHeTpykius
anextpona mist PJIC. Beibop anektpona.

4. DneKTpOKOHTAKTHAs CBapKa, €€ CYLIHOCTh M BHJIbI (IPUBECTH TPU CcXeMbl). Perynupy-
IOIIME [TapaMeTPbl ITOU CBAPKH.

5. Ctpoenue ra3zoBoro miameHu. ['azoBas cBapka. Mcnosb3yemble ra3bl 1 CBapOYHbIE Ma-
Tepualbl, 000pyaoBaHue. Y CTPOWCTBO ra30CBAPOYHON TOPEIIKH.

6. TexHosorNA Mpouecca ra3oBoi pe3Ku. Y CTpONCTBO ra30BOr0 pe3aka.

7. [InazmeHHas cBapka. Y CTPOUCTBO MJIa3MEHHOU TOpeiKy (T1a3MOTPOHA).

8. ITonyaBTOMaTH4eckast 1 aBTOMaTH4yecKasl TyroBas cBapka moJi cioeM ¢uroca. Jlyrosas
cBapka B aTMoc(epe 3allUTHBIX ra3ax.

9. DnexTponulakoBas CBapkKa.

10. CBapka maBieHHEM (XOJIOJHASI CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CnenuaibHble TEPMUYECKHE TPOLIECCHI: HAIUIABKA, HAIIBUICHUE, MalKa.

14. Texnonmornyeckas ¥ pu3NYeECcKasi CBApUBAEMOCTh. BiusiHIE IErupyromux 3J1EMEHTOB U
npuMecel Ha cBapuBaeMocTh. [loapasienenue craneil Ha 4eThIpe IPyMIbl CBAPUBAEMOCTH.

5.4 Obpabomra memannos pezanuem

1. Knaccuduxanus MeTamiopexxylmx cTaHKOB [0 MeToay 00paboTKH, 110 YHUBEPCAIbHO-
CTH, 110 CTE€TIEHU TOYHOCTH.

2. PexxuMbl pe3aHusl U LIEPOXOBAaTOCTh OBEPXHOCTH. BiusHue pe:xxuMoB pe3aHust Ha Lie-
poxoBaTtocTh. OCHOBHBIE ONepalluy TOYEHHSI (IPUBECTU CXEMBI).

3. Tunbl TOKapHBIX PE3LIOB MO TEXHOJIOTMYECKOMY Ha3HAYEHHIO U ONEpPAlMi UMHU BBINOJI-
HsIEMBbI€ (CXEMBI).

4. DnemMeHTBl TOKapHOTo MPOXOAHOro pe3na. [IpuBecTtu cxemy 37€MEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX oIlepaluii ToueHus. Bunbl cTpyxku.

5. CBepneHue, 36HKEpOBaHKE, Pa3BEPTHIBAHUE (CXEMBI). DIEMEHTHI PEKUMOB PE3aHUS.

6. IIporsruBanue. Cxempl 00paOOTKH 3arOTOBOK Ha MPOTSDKHBIX CTAHKAX C AJIEMEHTaMU
PEKUMOB PE3aHMUsL.
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7. ®pezepoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (Dpe3epHBIX CTAaHKaX C AJIEMEHTaMU
PEKUMOB pPE3aHHUA.

8. Tunsl (pe3 1 TOBEPXHOCTH UMHU 00pabaThIBacMBbIE.

9. Hlnudosanue. OCHOBHBIE CXeMbl HIIU(POBAHUA. DJIEMEHTHl PEKUMOB pE3aHUs INpPU
HUTU(OBAHUHY.

10. XoHuHrOBaHME: CXEMa, CyLIIHOCTh U Ha3HA4YCHHUE.

11. CynepduHHUIINpOBaHHE: CXEMA, CYIIHOCTh M Ha3HAUYCHHE.

12. TlonupoBanue, aOpa3sMBHO-KUIKOCTHAsI OTJEIIKA, IPUTUPKA - CYLTHOCTH 3TUX 00pabo-
TOK, UX HA3HAUYEHUE U Pa3IUUIHe.

13. Crioco0Os1 Hape3aHust pe3bObl

14. UnctpymenTanbHble Matepuaibl. KpacHocTolkocTh. MI3HOC M CTOMKOCTD MHCTPYMEHTA.

Ilpumepnvie 3a0anusn

1. Bxiagply NOJMIMITHUKA CKOJIBKEHUS

a) BBIOpaTh (M 0OOCHOBATH CBOM BHIOOP) MaTeprai U3 MPEACTABICHHOTO CITHCKA.

0) Ha3HAUUTH CHOCOOBI TEPMHUYECKOH 00pabOTKM C yKa3aHHEM TeMIepaTypHBIX
PESKUMOB HarpeBa U OXJIAXKICHHSL.

1 2 3 4 5
Crainn 45 Crans 40XH Craimp Y8A Crams YV13A Crans 111X-15

1 2 3 4 5
Crans 45 Cranp 40XH Crans Y8A Cranp Y13A Cranp IIIX-15

2. llopmens ruapoHacoca wu3roroBieH wu3 cram 38XMIOA, mwmMHApPUYECKas
MOBEPXHOCTh MOJIBEPTHYTA NUTH(OBKE.

a) BbIOpaTh (M 000CHOBATH CBOM BHIOOP) CIIOCOO MOBEPXHOCTHOTO YIPOUHEHHUS.

0) KpaTkKo onucaTh BBIOPaHHYIO TEXHOJIOTHIO.

3. HaszoBute mnepeunciieHHble MaTepuanbl U pacmudpyite ux Mapku: 9X®P; CUIS; JI6S;
BpAS.

a) U3 nepeuncieHHbIX BbIIIE MAapOK BbIOEPUTE MaTepuai JjIsl U3TOTOBIIEHUS HOXeH Ui Py-
TraHOYHOT'O CTaHKa I10 JIEPEBY.

0) BriOepute 1 000CHYITE CTOCOOBI TEPMOOOPAOOTKH ITUX HOXKEH.

7.4. Coomeemcmaue 6annbHOI WIKANBL OUYEHOK U YPOGHEN CHOPMUPOBAHHBIX KOMNEM eH YU

YpoBeHsb chop-
MHUPOBAHHBIX OreHka ITosicaeHust
KOMIIETCHIIUM

Teoperudeckoe coqepkaHne Kypca OCBOSHO TOJTHOCTHIO,
BCE€ NPEIYCMOTPEHHBIE NMpOorpaMMoi 0O0yueHHs! yueOHble
3aJaHHs BBIIIOJTHCHBEI.

OO0yyaromuiics:

Bricokuit OtnnyHO - JIEMOHCTPUPYET CBOOOJHOE BIIAJICHUE MAaTEepUaJIOM,
CHOCOOEH yJacTBOBaTh B pa3zpaboTKe 00OOIEHHBIX BapH-
AHTOB peIlIeHusl MpoOJsieM, CBA3AHHBIX C aBTOMaTH3aluen
MPOU3BOICTB, BEIOOPE HAa OCHOBE aHAIM3a BapUAHTOB OII-
TUMAJIBHOT'O ITPOTrHO3UPOBAHUA HOCHG}ICTBI/Iﬁ PECHICHUA

TeopeTnueckoe copepk’aHUe Kypca OCBOEHO IOJHOCTBIO,
BCE MPEIYCMOTPEHHBIC MPOTPaMMON OOydeHHs yueOHbIE
bazoBbrit Xopor1io 3a/1aHMsI BBIMIOJHEHBI C HE3HAYUTEIIbHBIMU 3aMEYaHUSIMU.
OOyuarommiics:

- cBOOOJ/IHO BIIaJIeeT MaTepuaioM, ClIOCOOEH y4acTBOBATh
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Ypogens chop-
MHPOBAaHHBIX
KOMIIETEHIINH

Orenka

IlosacHenus

B pa3paboTke OOOOIICHHBIX BapHAaHTOB PEIICHUS TPO-
OJ1eM, CBSI3aHHBIX C aBTOMATH3alMel MPOU3BOJICTB, BBIOO-
pe Ha OCHOBE aHAIM3a BAPHAHTOB ONTHMAILHOTO MPOTHO-
3WPOBAHUS IOCIICICTBUN PEIICHHS

[Toporossiii

VY nosnersopu-
TEJIBHO

Teopernueckoe coaepkaHHe Kypca OCBOCHO YaCTHUYHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX ITPOrPAMMOM 00YUICHHS
y4eOHBIX 3aJ]aHHI1 BHITIOITHEHO, B HUX UMEIOTCS OIIUOKHU.
OOyuarommiics:

- CIOCOOCH MO/ PYKOBOJACTBOM BIAJIETh MATEPUAIIOM,
yYacTBOBaTh B pa3pabOTKe OOOOINEHHBIX BapHaHTOB pe-
HICHUsT TPoOJIeM, CBSI3aHHBIX C aBTOMATHU3ALMEH IMPOU3-
BOJICTB, BBIOOpDE Ha OCHOBE aHaJM3a BApPHAHTOB OITH-
MaJIGHOTO TTPOTHO3UPOBAHMS ITOCIICICTBUI PEIICHUS

Huskuit

Henosierso-
PHUTEIBHO

TeopeTtnueckoe coaep:kaHue Kypca HE OCBOEHO, OOJib-
IIMHCTBO IPEAYCMOTPEHHBIX HPOrpaMMoil oOyuyeHus
yueOHBIX 3aJaHuil TUOO0 HE BBIMOJHEHBI, TUOO ColepKaT
rpyOble OIIMOKH; TOMOJHUTENbHAs CaMOCTOSITeNbHAs pa-
00oTa HaJ MarepHaloM He MpuBeia K KaKoMy-IHOO 3Ha-
YUTEJIbHOMY IOBBIIIEHUIO KAaueCTBa BBIIIOJIHEHUS Y4eO-
HBIX 3aJIaHUH.

OOyuaromuiics:

- HE JIEMOHCTPUPYET CHOCOOHOCTEH Bia/leTh MaTepua-
JIOM, HE CIIOCOOCH ydYacTBOBaTh B pa3pabOTKe 000OIIeH-
HBIX BAPHAHTOB PELIEHHs MPOOJIeM, CBI3aHHBIX C aBTOMa-
TU3alMe MPOU3BOJCTB, BEIOOPE Ha OCHOBE aHAlIM3a BapH-
AQHTOB ONTHUMAJIBHOTO TMPOTHO3UPOBAHMS TOCIEACTBUI
peleHus

8. MeTroauyeckue yKazaHus 1JIsl CAMOCTOSITeILHON padoThI 00y4arouXxcst

Camocmosamenvnas paboma — TnaHupyemas ydeOHas, HayYHO-HCCIEIOBaTEbCKas
paboTa 00y4aromuMXcsi, BBHITIOJIHSIEMass BO BHEAYAUTOPHOE (ayIUTOPHOE) BPEMs 1O 3a/JaHUI0 H
IIPU METOJJMYECKOM PYKOBOJICTBE TPETOIaBaTesi, HO 0e3 ero HemoCPEACTBEHHOTO YJacTHs (TIpH
YaCTUYHOM HETOCPEJCTBEHHOM YYacTHUW IMpernojaBaTelis, OCTABISIONIEM BEIYIIyI0 pOJb B
KOHTpoOJIe 3a paboToii cryaeHToB). CamocTosATeNbHas paboTa OOy4JaloIMUXCS B BYy3€ SIBISETCA

BaXHbBIM BUJOM HX yqe6H0171 n HaquOﬁ ACATCIIBHOCTH.

B mponecce uzyuenust nucuumianHbl «MaTepuanoBeeHre. TeXHOIOTHsT KOHCTPYKIIMOH-
HbIX MarepuanoB» HanpasieHus 15.03.04 ocnoenwvimu eudamu camocmoamenvhnoit pabomol

SIBJISAFOTCA:

- U3YUYCHHME TCOPETUYECKOI'0O KypcCa,

- IIOJITOTOBKA K TCKYILIEMY KOHTPOJIIO,

- BBITIOJTHEHHE JTOMAIITHETO 3aJaHN,

- IIOATrOTOBKA K HpOMC)KyTO‘-IHOﬁ aTTeCTal .

Iflayltenue meopemu4ecKo2o Kypca BKIKOYacCT B ceos:

- W3ydyeHue yueOHOH, HaydyHOW W METOAMYECKOW JMTEpaTyphl, MaTepHUajoB MEpUOIUYE-
CKUX M3JaHHUI C MPHUBJIEUEHUEM DJIEKTPOHHBIX CPEACTB OQUIIMAIBHON NEPUOANYECKON U Hayd-

HOU MH(pOpMaLUY;

- U3YUCHUC U CUCTEMATHU3alNIO O(i)I/IIII/IaJ'H)HI)IX TOCYAAapCTBEHHBIX JOKYMCHTOB: 3aKOHOB,
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MOCTaHOBJICHHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX M CIIPABOYHBIX MATEPUATIOB C HCIOJb-
30BaHHEM HH(POPMAIIMOHHO-TTOMCKOBBIX cucteM «Koncymbrant [lmocy, «"apanTy, riiodaibHON
cetu «HTEpHETY.

IToozomoeka K meKywiemy KOHmpOJIi0 3aKII0YaSTCs B IOBTOPCHUH MaTepualia JeKIUi u

71a00paTOPHBIX PAOOT C LENBIO YCIICIIHOTO MPOXO0XKACHUS TECTUPOBAHUS U 3aIIUTH OTYETOB.

3anmanusi B TECTOBOM (popme chOpMUPOBAHBI IO BCEM pa3/ieiiaM JUCIHUILIMHBI U pacCuuTa-
HBI Ha CAaMOCTOSITENIbHYIO paboTy 0€3 UCIOJIb30BaHUSI BCTIOMOTaTENIbHBIX MAaTEpUaloB, TO €CTh
IIPY UX BBINOJIHEHUH HE CIEIYET MOIb30BaThCs y4eOHOW U IPYTUMU BUIaMH JuTeparypsl. [1po-
YUTaB 33JlaHKe, CIIeyeT BbIOpaTh MPaBUIILHBINA OTBET.

Ha Beimosinenune tecta 0TBOAUTCS orpaHndeHHoe Bpemst. OHO MOXET BapbUpOBATHCA B 3a-
BHUCHUMOCTH OT YPOBHS TECTUPYEMBIX, CI0KHOCTU U o0bema Tecta. Kak mpaBuiio, BpeMs BBINOJ-
HEHHUS TECTOBOT'O 3aJlaHus onpejaesnsercs u3 pacuera 45-60 cekyH] Ha OJIMH BOIIPOC.

CopgepxaHue TECTOB MO AMCLMILIMHE OPUEHTHUPOBAHO HA MOJTrOTOBKY OOYYaIOIIUXCS IO
OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIOJIHEHHS TECTa MO3BOJISIET MIPETOIaBaTeNsIM CYIUTh O
X0JIe CAaMOCTOSITENIbHON PabOThl 00YYAIOIIMXCSl B MEKCECCHOHHBIN MEPUOJ U O CTETIIEHH UX IMO/I-
TOTOBKH K 9K3aMEHY.

Boinonnenue oomauinezo 3a0anusa npercTaBiIseT coOOM BUI caMOCTOSTENIbHBIN paboThl,
HANpPaBJICHHBI Ha 3aKpeIUieHne OOYYaIOIIMMUCS HM3YYEHHOTO TEOPETUYECKOr0 Marepuana Ha
npakTuke. JlomarHee 3aanre BKIIOYaeT 1B€ pabOThI:

1. Pa3zpaboTka TeXHOJIOTHH MOTYYESHHUSI OTIMBOK B IECUAHO-TIMHUCTHIX (popmax

2. Pacyer pe:xuMOB pe3aHUs MpU TOKApHOM 00paboTke

JlomamHee 3agaHue MMEET YETKYIO CTPYKTYpPY, IMOCIEI0BATEILHOCTD, ENbHOCTh TEKCTA U
pacyeToB, MO3BOJISIOT CO37aBaTh €€ MO MPHUHIIUITY JIOTUYHOCTH, KOT/Ia OT/AEIbHbBIC YacTH CBS3aHbI
MEX1y co00M M 00J1aJal0T CMBICIIOBOM Harpy3koil. BrimnonHeHne qoMaiiHero 3aianus 3aKperisieT
U yriuyOssieT OCBOSHHE TEOPETUYECKOro Marepuana paszaena «OCHOBBI TEXHOJIOTUH KOHCTPYKIU-
OHHBIX MaTE€PUAIIOBY M MOJTOTABIMBACT 00YUAIOMIETOCs K TPOMEKYTOUHOM aTTECTAIIHH.

Iloozomoeka k npomescymounoit ammecmayuu (3K3aMeHy) MperoaraeT:

- N3y4€HHE OCHOBHOM U JIOTIOJHUTEIILHOM JINTEPATYPHI;

- U3y4EeHUE KOHCIIEKTOB JICKIIHIA;

- U3y4EeHUE OTUYETOB IO JIAOOPATOPHBIM pab0OTaM M KOHCIIEKTOB IMPAKTUIECKUX 3aHSITHH;

- IUCTAaHIIMOHHOE TECTUPOBAHUE IO TEMaM.

[TepeueHp BONPOCOB K AK3aMEHY IpecTaBieH B myHKTe 7.3. OmeHka 3a 9K3aMeH BBICTaBIIS-
eTcs TI0 KPUTEPUSIM, TIPEICTABICHHBIM B ITyHKTE 7.4.

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX PH OCYLECTBJICHUH 00pa30-
BaTeJBLHOIO0 Npouecca Mo JUCUHILINHE

JUis yCrenHoro oBaJieHus AUCLUILTMHON UCIONb3YIOTCS Ceayole HHPOPMallHOHHbIE
TEXHOJIOTHH O0yUYEHUS:

* [Ipu mnpoBeneHUM JIEKUMH HCHOIB3YIOTCSA TMPE3EHTALlMM MaTepuaja B MporpamMme
MicrosoftOffice (PowerPoint), ocymiectsiasiercss BbIXOJ Ha Mpo(eCCHOHAIbHBIE CaMTHI,
UCIIOJIb30BaHUE BUICOMATEPHAIOB Pa3IMYHbIX HHTEPHET-pecypcoB , miardpopma LMS Moodle;

e JlabopaTopHble W  TpPAaKTHYECKHWE 3aHATHA TI0 JUCHUIUIMHE TPOBOIATCS  C
HCIIOJIb30BaHUEM JIEMOHCTPALMOHHOIO MYJIbTUMEAUMHOTrO obopynoBanus, [I9BM, kommiekra
AJIEKTPOHHBIX ~ Y4EOHO-HAITIAHBIX  MaTepualioB  (Ipe3eHTaluii) Ha  (iaem-HoCUTeNsX,
TEMAaTUYECKHUE WILTIOCTPAIH U TUTAKATHI.

B mporecce uzyueHus TUCHUITIIMHBI Y4eOHBIMU 1ETSIMU SIBJISIFOTCS TIEPBUYHOE BOCTIPUSTHE
yaeOHOI MH(POpPMAaINH, ee YCBOCHHUE, 3alIOMUHAHNE, a TAK)Ke CTPYKTYPHPOBAHHE IMOTyYSHHBIX
3HaHUH U pa3BUTHE UHTEIUIEKTYaJIbHBIX YMEHUI, OPHEHTUPOBAHHBIX Ha CIIOCOOBI AEATEIbHOCTH
PETpOaYKTUBHOTO Xapakrepa. [locpencTBOM MCIOIB30BAHUS ITHX MHTEIUIEKTYaTbHBIX YMEHUN
JIOCTUTAIOTCSl y3HaBaHME paHee YCBOCHHOIO MaTepualia B HOBBIX CHUTyallUiX, MPUMEHEHHE
aOCTpPaKTHOTO 3HAHMA B KOHKPETHBIX CHTyanusx. [lOCpeACTBOM WCIIOJIB30BAaHUS JTHX
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WHTEIJICKTYaTbHBIX YMEHUU JOCTUTAIOTCS y3HABAaHWE paHee YCBOSHHOTO0 MaTepuaia B HOBBIX
CUTYaIUsX, IPIMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CHTYAIIUsX.

JIJist TOCTHXKEHUS ATUX LIEJIeH UCIIONB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIC HHPOPMATUBHO-
pa3BUBAIOIINAE TEXHOJIOTUU OOYUYEHHSI C YUETOM Pa3IMYHOrO COUYCTAHHS ITACCUBHBIX (HOpM (JICK-
IUs1, IPAKTUYECKOE 3aHATHE, KOHCYIbTALUS, CAMOCTOSATENIbHAS paboTa) U PenpOaYKTHBHBIX Me-
TOAOB OOydYeHHs (TIOBECTBOBATEIbHOE H3JI0KCHHE Y4YeOHOUW HH(pOpPMAIMH, OOBICHUTEIHHO-
WITIOCTPATHBHOE M3JIOKEHHE) U JIAOOPATOPHO-TIPAKTUYECKUX METOJI0B 00yUYeHHS (BBIOJTHEHHE
71a00paTOPHBIX, MPAKTHYECKUX U JIOMAITHUX PacueTHO-TpapuuecKux pador).

YHuBepcuTer oOecrneyeH HEOOXOAUMBIM KOMILICKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
o0ecrieueHus:

®  CeMeiCcTBO KOMMEPYECKHX ONEPAaMOHHBIX CUCTeM cemelicTBa MicrosoftWindows;

e oducHsbIi maket npwioxeHuit MicrosoftOffice;

e [porpamMMHas CHCTeMa JJIsi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYCOHBIX U
Hay4HbIX pabotax "AnTuriaruar.BY3";

® IBYX- U TpEXMEpHAs CHCTEMa aBTOMATU3UPOBAHHOTO MPOCKTHUPOBAHUS U YCPUCHHUS
AutoCAD, KOMITAC - 3D.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HeOOXOAUMOI 1715 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO MpoLecca Mo JMCUUIIINHE

Peanuzanus yueOHOTO mporecca OCyIIECTBISETCS B CIEIHATBHBIX y4eOHBIX ayIUTOPHUIX
YHUBEpCHUTETA JUIs NIPOBEACHUS 3aHATHH JEKIIMOHHOIO TUIIA, 3aHATUH CEMUHApPCKOro TUIA, Jia-
060paTOPHOTO TUNA, TPYNIIOBEIX U UHAWBUAYAIBHBIX KOHCYJIBTAIMNA, TEKYIETO KOHTPOJISI H TPO-
MEXYTOYHOM aTTecTaluy. Bece ayIuTopuy yKOMIUIEKTOBaHbI CIIEUAIN3UPOBAHHON MeOebio U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUs, CITY KalllMMHU JIJIsl IPEACTaBICHUs Y9eOHOH nH(bOopMauu
6onbuoi ayauropuu. Ilpu HeoOxoaumocTn o0yyaromumces peiaraloTes Habopsl 1eMOHCTpa-
IIMOHHOTO 00OPYAOBaHUS U Y4eOHO-HATJSIIHBIX MOCOOUH, 00eCeunBarone TeMaTHUECKUE UJl-
JFOCTPAIHH.

CamocrosrenbHas paboTa 00ydaroIIMXCsl BBHIIOJHAETCS B CHELMATU3UPOBAHHON ayIUTO-
puM, KoTopas o0opyJoBaHa yuyeOHOIl MeOenbio, KOMIIBIOTEPHOM TEXHHKONH C BO3MOXKHOCTBIO
nojkytoueHus k cetu "MHTepHeT" M obecriedeHreM JA0CTyIa B AIEKTPOHHYIO HH(OPMAaIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ectp momemenue 1yist xpaHeHus: U MpoQUIaKTHUIECKOTO 00CITyKUBaHUS yaeOHOTO 000py-
JIOBaHUS.

TpebGoBaHus K ayTIHTOPUAM

HanmenoBanue crienuaiabHBIX IIOMeE- OcCHAaIIlEHHOCTD
MIEHNUH U TOMENIEHNH ST CAMOCTOS- CIIEMAIBHLIX IOMENIEHUN U IIOMEIIEHUHN IS CaMO-
TeIbHOU PabOTHI CTOSTEIbHON paboTHI

MynbTuMenuitHas yCTaHOBKA (TPOEKTOp, DKpaH).

HOMC CHUC I JICKITMOHHBIX 3aH${TI/Iﬁ
m A I VYyeOuas mebeib

JlaGoparopusi METaJUIOBEJICHUSI U TEPMHUECKON 00Opa-
6otku: Mukpockonsl MUM-7, TIOJIAM  P-312; neun
[Tomemenue ms mabopaTopHbix 3aHsa- | Mmydenpasie SNOL 8,2/110 (3 mT.); moaupoBabHBIN
THI 10 Moayiio «MaTepuanoBesieHHe» | CTaHOK s HUTgoB; TBepaomepsl Buxkepc TII-7p-1;
Poxsenn TK-14-250; bpunenns tun Th, mMukporBep-
nomep IIMT-3, neMoHCTpallMOHHbIE CTEH IBI U TJIAKAThI

- JJaboparopust TUThS: IIIaXTHAS HAarpeBaTelIbHAsS TTeYb C

[Tomermmenue 1 1a00paTOPHBIX U HarpeBoM 10 900 °C, xaMepHas MPOMBILUIEHHAs NEYb
MIPaKTHUYECKHUX 3aHATUI 11O MOYJIO H30 ¢ narpesom no 1000 °C, KOMIIIEKT OCHACTKH IS
«TexHOIOrust KOHCTPYKIIMOHHBIX Ma- | M3TOTOBJICHUS JIMTEHHBIX (Op M MOCIeayIoUleld ux 3a-
TEPHUATIOB» JIMBKY LIBETHBIMHU CIUTABAMH, KOMIUIEKT JI€MOHCTpaIu-

OHHBIX HS,I[eJle/'I, IMOJIYYCHHBIX PAa3HBIMH criocodbamu
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JIUTbHSI U IPYTHE WILTIOCTPAIIIOHHBIE MaTepPHUaIbl;

- JlabopaTopusi CBapKH: CBapOYHbBIE MOCTBHI CTaHIAPT-
HbIE; UICTOUHUKU TIOCTOSIHHOTO U MEepeMeHHOro Toka (4
1IT.); MalyHa ToueyHoi cBapku mozaens [IMT 604 (1
IT.); AJIEKTPOJHBIE MaTepUaibl; WUTIOCTPUPOBAHHBIC
CTEH/Ibl, MOJIENIH;

- JJaboparopust 00pabOTKHM METa/lIOB pe3aHUEM: TO-
KapHble YHHUBEPCAIbHBIC CTaHKU; (Dpe3epHbIC CTAaHKU
pa3HbIX MOJIENIEH; CBepaWIbHbIE cTaHku 2MI112 wu
2T°125; mmockonumudoBanbHblii craHok 31771; kpyr-
nonutrdoBanbHbIi craHok 3A110B; crporanbHblii cTa-
HOK; 3aTouHble cTaHku 35634 (2 wr.). KommekT npu-
crocoOyieHu# (TUCKH, TATPOHBI, OMPABKU, KPENex U
1p.), a TAKXKE JOCTATOYHBIM 10 HOMEHKJIAType U 00be-
My HabOp PEXKYIIEro U MEPUTENILHOTO HHCTPYMEHTA

ITomentenus 111 caMOCTOSTEIILHON
paboTsl

Cronbl KOMIIBIOTEPHEIE, CTYNbs. Paboune mecra, 060-
PYJOBaHHBIE KOMIIBIOTEPAMHU C BBIXOJIOM B ceTb WH-
TEPHET.

[Tomenienue it XpaHeHHs: ¥ TPOQU-
JAKTUYECKOTO OOCTY)KUBaHUS y4eOHO-
ro 000pyJI0BaHUS

Crennaxu, CTOJIBL, CTYJbs, IPUOOPEI U UHCTPYMEHTHI
i MPO(UITAKTUYECKOTO O0CITy)KMBaHUS y4eOHOTO
o0opynoBaHus
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