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1. O01mme MoJI0KEeHU A

Huctumuna «MartepuajioBenenne. TexH0J10rHs KOHCTPYKIHOHHBIX MAaTEPHATOB)
oTHOcUTCS K Onoky blyueOHOro miana, BXOASAIIETO B COCTaB OOpPa30BaTENbHOW IMPOrPaMMBbI
Beictiero oopaszoBanus 23.05.01 —«Ha3zeMHbIe TPaHCTOPTHO-TEXHOJIOTHYECKUE CPEACTBAY, CIIC-
Uanu3anus — KABTOMOOWIIM U TPAKTOPBI».

HopmatuBHO-MeTOIMYecKoi 6a30i 1 pa3pabOTKK padodeil mporpamMmbl y4eOHOM JHC-
uuiuHel «MaTtepuasioBegenue. TeXHOI0IMS KOHCTPYKUMOHHBIX MAaTEPHAJIOBY SIBIISIOTCS:

» ®enepanbHbiii 3akoH "OO oOpazoBanuu B Poccuiickoit denepanuun”, yTBEepKICHHBINA
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

* Ilpukaz Muno6pHayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBepKACHUH TOPSIKA Op-
TaHW3alUU ¥ OCYILECTBICHUS 00pa30BaTEIbHOMN JIEATEILHOCTH 10 00pa30BaTEIbHBIM MIPOrpaM-
MaM BBICIIEr0 OOpa3oBaHUs - MporpaMmaM OakalaBpuara, MporpaMMaM CIEeHHUaIUTeTa, Mpo-
rpaMMaM MarucTparypsbl.

» ®degepanbHbIN TOCYIapCTBEHHBIA 00pa30BaTENbHBIN CTaHIAPT BHICIIETO 00pa30BaHUS 110
cnenuanbHocT 23.05.01 «HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEJICTBA» (YPOBEHbD CIie-
[UAINTETa) YTBEPKIEHHBIM MprukazoM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®e-
neparuu oT 11.08.2020 1. Ne 935 u 3apeructpupoBanasiM B MuntocT Poccun ot 25.08.2020 Neo
59433.

» [IIpuka3 MunucrepcTBa TpyAa U colManbHOM 3amuThl oT Poccuiickoit @enepauuu ot 23
mapta 2015 r. N 1870006 yTBepkaeHun npodeccuonanbHoro cranaapta «33.005 «Cnenuanuct
[0 TEXHUYECKOMY JMArHOCTUPOBAHUIO M KOHTPOJIIO TEXHUYECKOIO COCTOSIHUS aBTOTPAHCIIOPT-
HBIX CPEJICTB MPU NEPUOAUYECKOM TEXHUUYECKOM OCMOTPE».

* [lpuka3 MuHHcTEpCTBA TpyAa M COUHAIBHOM 3ammThl OoT Poccuiickonn denepaunu
0113.03.2017 r. Ne 2751 06 yrBepxxaeHun npodeccuoHanbHoro crangapra 31.004 «Cnenuanuct
10 MEXaTPOHHBIM CUCTEMaM aBTOMOOUIISI.

*  VYyeOHbIe TUTaHBI 00PA30BaTENBbHOM MPOTPAMMBI BBICIIETO O0pa30BaHMs CIEUATBHOCTH
23.05.01 — «HazemHBIE TPAHCTIOPTHO — TEXHOJIOTUIECKHE CPENICTBAY (CHeIHaIn3anus — «ABTO-
MOOWJIN MU TPaKTOPBI»), MOJATOTOBKH CIIELUAINUCTOB MO OYHOH M 3a04HOM (opme oOyueHws,
onoopenHsblil YuenoiM coBetoM YIJITY (mpotokon Ne8 ot 27.08.2020) u yTBEp:KIE€HHBIN pek-
topom YTJITY (27.08.2020).

O6yuenue o obpazoparenbHOr porpamme 23.05.01 — «HazeMHbIe TpaHCTIOPTHO — TEXHO-
JIOTHYECKHE CpeACTBa» (crmenuanu3anus — «ABTOMOOWIM U TPAKTOPBD») OCYIIECTBISETCS Ha
PYCCKOM $I3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHUsl N0 AUCHHIIINHE, COOTHECEHHBIX € M-
HHUPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON NPOrPaMMbI

[InanupyeMbIMH pe3ynbTaTaMud OOy4YeHHUS MO IJUCHMIUIMHE SIBISIOTCS 3HAHUS, YMEHUS,
BJIQJICHUS U/UITU OTIBIT IEATEIHHOCTH, XapaKTEPU3YIOIUE ITAIbBI/yPOBHU (POPMUPOBAHUS KOMIIE-
TEeHIUH 1 oOecreynBarofe JOCTHKEHHE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHHUS 00pa3oBaTellb-
HOU IPOrpaMMBbl B LIETIOM.

Heanb ocBoeHUs TMCHMILIUHBI — (OPMHUPOBAHUE Y O0YJArOMIETOCs MBINIICHUS, He00XO-
JUMOTO ISl pEHICHUS] PAKTUYECKUX 3aJa4, CBSI3aHHBIX C YCTAHOBJIICHHEM B3aWMOCBSI3U MEXAY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMU MaTEpUaJIOB, a TAKXKe Pa3BUTHE MPEJICTABICHUN O MPOU3-
BOJICTBE U PEMOHTE Pa3IMYHBIX BUIOB MPOMBIIUIEHHOIO O0OPYAOBAaHHS M CIIOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHBIE TEXHOJIOTUYECKUE MPOIIECCHI C MOBBIIIEHHEM Pab0TOCIIOCOOHOCTH
JleTaJe U y3JI0B MallUH.

3agayu AMCHMILIMHBI 32aKII0YAIOTCS B IPUOOpPETEHHE CTYIEHTaMH COBPEMEHHBIX 3HAHUI:

- O CYILIHOCTH SIBJICHUH, MPOUCXOALIUX B MaTepuaax Mpu BO3JECHCTBUM HA HUX pa3jIny-
HBIX ()aKTOPOB B YCJIOBHSIX MPOU3BOJICTBA U IKCILTyaTalluu;



- 0 Pa3MUYHBIX CIIOCO0aX YNPOYHEHHs MAaTepuajioB, 0OECIEUMBAIOIIMX BBICOKYIO KOH-
CTPYKIIMOHHYIO TIPOYHOCTH JICTaJICH;

- 00 OCHOBHBIX TpyIIaX MaTEPUATIOB, UX CBOHCTBAX, TEXHOJOTHAX YIMPOYHEHUS U oOIa-
CTSIX IPUMEHCHUS;

- 0 Pa3IMYHBIX CIIOCO0AX U METOJIaX 00PaOOTKH MAaTEPHAIOB JJIs MOJIYICHHUS JIeTalIel Tpe-
Oyemoi KOH(HUTypaluy, KauecTBa MOBEPXHOCTH U HY>KHBIX CBOKCTB;

- O NPHUHIHUIAX BBIOOPA PA3IMYHBIX TEXHOJOTMHA OOpaOOTKM METAUIOB M JPYrUX KOH-
CTPYKIIMOHHBIX MaTEPUAIIOB.

[Tponiecc M3yueHHs MUCHMIUIMHBI HampaBieH Ha (GopMHpOBaHHE 00IenpodeccHoHAb-
Hoii komnerenuu OIIK-1 - ciocoOeH cTaBUTh U peliaTh HHXEHEPHBIC U HAYYHO-TEXHUYCCKHE
3amaun B cdepe cBoeil MmpodecCHOHANBbHOW NeATENPHOCTH W HOBBIX MEKIUCIUIUTMHAPHBIX
HAIpaBJICHUH C UCIOIB30BAHUEM ECTECTBCHHOHAYYHBIX, MATEMAaTHYCCKUX U TEXHOJOTHYECKUX
MOJCIIECH.

B pe3yabrare n3ydyeHusi TUCHUIIMHBI 00YYAIOMIMICS TOJIKEH:
3HATh:

- TPUHIIMIIBI IOCTPOCHUS aJITOPUTMOB PEIICHUSI HAYYHO-TEXHUYECKHX 3a/1a4;
yMeThb:

- (hopMyIMPOBATH 334U HCCIICIOBAHUS,

- BBIOMPATh METO/IBI U CPEICTBA M PEILICHHS 3a/1a4 UCCIICAOBAHIS,
BJIA/IETh:

- HaBbIKAMH CaMOCTOSITEJIbHON HAay4YHO-HUCCIIEOBATEILCKOM NEATENLHOCTH MPU TIOUCKE U
oTOope uHpOPMAITIH.

3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH IPOrpaMMbl

JanHas ydeOHast AUCIUIUIMHA OTHOCUTCA K 00Ky b1. 0o0s3aTenbHOM YacTu 4acTu, 4TO
o3HavaeT GOopMUPOBAHUE B Mpollecce O0yUeHHs Yy CHeIHalucTa OCHOBHBIX MpodeccnoHalbHbBIX
3HAHUHN ¥ KOMIIETEHIIUN B paMKaX BHIOPAHHOMW CIIEIIUATTU3AIIIH.

OcBoeHHE JaHHOW TUCIHUILINHBI SBJISICTCS HEOOXOIUMON OCHOBOHM ISl TIOCIEAYIOIIETO
uzydenus gucuuruinH OIIOI, moaAroToBKe K caye u ciave rocyaapCTBEHHOTO YK3aMeHa.

Hepeqeﬁb 0666’1’18’«%{661}0%{1/06, conymemeyruwux u obecneuusaemvix OMCI/;I/H’Z]ZMH

ObecneunBaronye ConyrcTByromue ObecneunBaemble
1. Maremaruxka I'mpopaBnuka u Jeranu mammx
TUAPO-
ITHEBMOIIPHUBO]]
2. ®dusnka Marepuanosene- | ['mapaBnuueckue v MHEBMaTH-
Hue. TeXHONOTHUS | YECKHUE CHCTEMBI aBTOMOOMIICH
KOHCTPYKIIMOHHBIX U TPAKTOPOB
MaTepuasoB
3. DKoJorus Teopernueckas CrnenuanbHble pa3eibl MaTe-
MEXaHUKa MaTHUKHU
4. | VYueOHas mpakTHKa (03HAKO- TermmorexHuka JlonomHUTEIBHBIE TTaBbI HH-
MUTEIIbHAS PAKTHKA) 3UKHU
5 | Merponorus, crangapTu3anus | - Teopus MexaHU3MOB U MAIIHH
u cepTudukanus
6 Xumus - DIIEKTPOTEXHUKA U DIIEKTPO-
HUKa
7 - - DKCIulyaTalluOHHbIE MaTepua-
JIBI
8 - - KoHcTpyKliMOHHBIE U 3aIIMT-




HO-OT/ICJIOYHBIE MAaTEPUAIIBI
IloaroroBka K ciadue U cjada
roCyJIapCTBEHHOI'O SK3aMeHa

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI JA0T 00YYaIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3YYaeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaeT Tpedyemblit
TEOPETUYECKUH YPOBEHb M IPAKTUYECKYI HAIIPABICHHOCTh B cHcTeMe 0OydeHus U Oyayiuei
JESTEIbHOCTH BBIITYCKHUKA.

4. O0beM TUCHUIIMHBI B 324e€THBIX eIMHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaIeMHUYeCKUX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluuxcs ¢ npenojaanaresieM (1o BUIaM
YueOHBIX 3aHAATHI) U HA CAMOCTOSITEJILHYIO Pa00Ty 00y4arommxcs

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

. Bcero akajemudeckux 4yacoB
Bun yuebnoit paboTbl
ouHas popma 3aouHas Gopma

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 54,35 14,35
nexnuu (JI) 26 6
npaktuueckue 3ansatus (I13) - 4
nabopartopHbie paboTel (JIP) 28 4
WHBIC BHJIbI KOHTAKTHOUW PabOTHI 0,35 0,35
CamocrosiTesibHas padoTa 00y4aKIHUXCH: 89,65 129,65
M3ydeHHE TEOPETUIECKOTO Kypca 53 73
MIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 10 16
BBIIIOJTHEHHE JOMAIITHETO 3aaHNs 12 12
MTOJITOTOBKA K MMPOMEKYTOYHON aTTeCTaIluN 14,65 28,65
Buja npoMexKyTo4HOM aTTecTaliu: IK3aMeH JK3aMeH
OO6m1ast Tpy10€MKOCTh 4/144 4/144

*KoHTakTHas paboTa 06YYAIOMMXCS C HPENoaBaTeeM, B TOM UHCIIE C IPUMEHEHHEM JUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, BKIIOYAET 3aHSATHS JICKIIMOHHOTO THUIA, ¥ (WJIN) 3aHSATHS CEMHHApPCKOTO
THTA, Ta0OpaTOpHBIe 3aHATHUS, W (WIIM) TPYIIOBBIE KOHCYIbTAIUH, W (WJIN) WHAWBHUIYAIBHYIO paboTy
o0yyaromerocs ¢ mpenojaBareieM, a TakKe aTTeCTALUOHHBIE HCIBITAHUS TPOMEKYTOUYHON aTTeCTALNH.
KonTtaktHas pabota MOXKET BKIIIOYATh WHBIC BHJBI YI€OHOH JIESITEBHOCTH, PEyCMaTPUBAIOIINE TPYII-
MIOBYIO U MHAWBWIYaIIbHYIO paboTy o0ydaronuxcs ¢ mpenojasaresieM. Yackl KOHTaKTHOH paboThI omnpe-
nensitorest [lonoxennem 06 opraHu3alvy ¥ MPOBEACHUH KOHTAKTHOW paOOTHI TP pean3anun o0pa3oBa-

TEJILHBIX MPOTPaMM BhICIIETO 00pa3oBaHMsI, YTBEPKIEHHBIM YdeHbM coBeToM YIJITY ot 25 deBpans
2020 rona.

5. Conep:kanue JUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHueM OT-
BCJACHHOI'O HA HUX KOJIMYECTBA aKaJEMHUYECCKUX YaCcoB

5.1. TpynoeMKOCTH pa3/1ei0B JUCHUILTUHBI
ouyHas popma o0OyueHust

Ne | HaummenoBanue paszaena auc- J 113 JIP Bcero CamocrosiTenbHas
/11 105000050501 KOHTAaKTHOU pabora
paboTsI
1 | OcHOBBI CTPOCHHS U CBOMCTBA 4 i 6 10 9.5
METAJIJIOB
2 | OCHOBBI TEpMHUYECKOH 00pa- - - 6 6 15,5




Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocrogTeabHas
/11 [UIUINHBI KOHTaKTHOM pabora
paboThI
OOTKH M TIOBEPXHOCTHOTO
YIIPOYHCHUS
3 | KoHCTpYKIIMOHHBIC METaJUIBI 5 i 4 10 115
CILIABEI
4 | HemeTaiuimueckue U KOMIIO- 4 i ) 4 195
3UIIMOHHBIC MAaTEPUAJIbI
5 | OcHOBEI TEXHOJIOTUU KOH- 12 i 12 24 19
CTPYKIITMOHHBIX MaTEPHAJIOB
HToro no pasienam: 26 - 28 54 75
IIpomexyTouHas aTTecTanus X X X 0,35 14,65
Htoro - 52,35 89,65
Bcero 144
3a04yHasi popmMa 00y4eHHus
No HaumenoBanue paznena auc- JI I13 JIP Bcero CaMocTogTenspHas
/11 10%008)050508 KOHTaKTHOM pabora
paboThI
1 | OCHOBBI CTPOCHHS 1 CBOMCTBA 1 i 2 3 14
METAIOB
2 | OcHOBBI TEpMHUYECKOI1 00pa-
OOTKH M TOBEPXHOCTHOTO 1 - 2 3 20
YIPOYHEHUS
3 | KoHCTpyKIIMOHHBIC METAILITBI U 15 i ) 15 16
CILIaBBI
4 | HemeTayuin4yeckue U KOMIIO- 05 i ) 0.5 26
3UIIMOHHBIE MaTEPUAIIbI
5 | OcHOBBI TEXHOJIOTUN KOH- 2 4 ) 6 o5
CTPYKIIMOHHBIX MaTePHAIIOB
Hroro no pasnenam: 6 4 4 14 101
ITpomMexyTodHast aTTeCTaIus X X X 0,35 28,65
Hroro - 14,35 129,65
Bcero 144

5.2. Conep:xkanue 3aHATHI JIEKIIHOHHOTO THIIA

Pazoen 1. Ocnosvt cmpoenus u ceoiicmea memaniios

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BemiecTBa. OCHOBHBIE TUIIBI KPUCTAIH-
yeckux pemetok. [lomumopdusm. Armzorponus. Tekcrypa meramna. Knaccudukanus meran-
70B. [ledekThl CTpoeHHs KPUCTAJUIMYECKUX Tell. ToueuHble, TMHENHHbIE (JUCIOKAIMN) U TTOBEPX-
HOCTHBIE aedexTsl. [InoTHOCTh nucnokanwii. BiusHue TeMmeparypbl Ha TUIOTHOCTH J1e()EKTOB.
Bnusinus nedekToB KpUCTaNTMYECKON pelIeTKH Ha MPOYHOCTh MEeTaJuIoB. [ paduk 3aBUCUMOCTh
MPOYHOCTH OT IMJIOTHOCTH JedekToB. Hakien, Bo3Bpar (OTIbIX, TOJUTOHU3AIINS) U PEKPUCTA-
JU3alusl.

1.2 I[Tnacmuueckas depopmayus u mexanuyeckue ceoUCmea Memaiios

CBoIiCTBa METAJUIOB C IMpUMepaMu. MexaHH4ecKre CBOMCTBA METaUIoB. /lnarpamMma pactsi-
skeHust. OCHOBHBIE MTOKA3aTeNU MPOYHOCTU U TIACTUYHOCTH, BBISBIISIEMbBIC MTPU CTATUYECKUX UCIBI-
TaHusX. TBepaocTb. MeToAbl n3MepeHHs TBEPIOCTH U 00JacTH MX MpUMeHeHHs. [luHamuueckue
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UCTIBITAaHMSI METAJIOB U UCTIBITAHUSI TIPU TIEPEMEHHBIX Harpy3kax. [[puHImuansHple cXeMbl. Y aap-
Hasl BA3KOCTh, YCTAJIOCTh, PE/IeN BEIHOCIUBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢pazosvie npespaujenus 6 Cniasax

[Tpouecc kpucrammuzauuu. ennputHas naukBauusg. CrnaB. OCHOBHBIE THIIBI CIIJIABOB.
JluarpamMma cocTostHUSI. MeTOo/IMKa OCTPOCHHS JUarpaMM COCTOSIHUSI Ha mpumepe cruiaBa Pb-
Sb. IIpasuno orpeskoB. JlukBamus. Pa3zoBsie npeBparienus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CxeMBlI CTPYKTYP.

1.4 OcHnosHble munwvl ouazpamm coOCmosHuUs

JlrmarpaMmbl COCTOSIHUS CIIJIaBa, KOMIIOHEHTHI KOTOPOTO B TBEP/IOM COCTOSTHMH HEPACTBO-
PHMBI, 00pa3yl0T MEXaHHUECKHUE CMECH CBOMX IPAKTHUYECKH YHUCTHIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMma COCTOSIHHSA CIUIaBa, KOMIIOHEHTHI KOTOPOTO HEOTPAaHUYEHHO PACTBOPUMBI IPYT B JIpyre
(Cu-Ni). lnarpamma COCTOSIHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XHMH-
yeckoe coenunenne (Mg-Ca). JluarpamMma cOCTOSIHUS CIUJIaBOB U3 JIBYX KOMIIOHEHTOB OTPaHU-
YEeHO pPaCTBOPUMBIX B TBepaoM coctostauu (Cu-Ag, Al-Cu).

1.5 Jluaepamma sxcenezo yemenmum

Huarpamma Fe-Fe;C. Tepabie dassl cuctemsl Fe-FezC. da3oBbie mpeBpalieHus B CIijia-
Bax Fe-Fe;C. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJIE€30yTIIePOANCTHIX CIIIIABOB.

Pazoen 2. Ocnoevl mepmuueckoii 00padomKku u nOBEPXHOCHHO20 YRPOYHEHUS

2.1. Ocnogvl mepmuyeckot obpabomxu

Tepmuueckas 06paboTka. OcHOBHBIE mapameTpsl peskuma TO. O6menpuHsaTee 0003HaYe-
HUS Ha auarpamme coctostHus. CTaauu pacnaja aycreHura. JluarpaMma TEpMOKHUHETHUECKOTO
pacmajia ayCTeHHTa M MpeBpalleHuii aycrenuta. [IpeBpaniennst aycTeHUTa npu pa3IuvHbIX CKO-
poctsax oxnaxaeHus. OcooeHHocty aAuddy3uoHHOT0, 6e31ndPy3HOHHOr0 U CMEMIaHHOTO IMpe-
BpaIlleHHUsI AyCTEHUTA MPU PANIMUHBIX CKOPOCTSIX oxJaxkaeHus. CTpyKTyphl, oOpa3yromumecs npu
Pa3IMYHBIX CKOPOCTSAX OXJIAKICHHUS.

2.2 3akanxa u omnyck cmanu

MapreHcutHoe mpeBpaiieHue. 3akaika. Kpuruueckas CKOpOCTh 3aKajKd. 3aKalliBae-
MocTb. [IpokanuBaemMocTs. BnusiHue copepkanust yriepoja B CTalsIX Ha TBEPAOCTh MapTEHCUTA.
3akanka u ee BuAbl. O6paboTKa X0JI0/10M, €€ Ha3HaueHUe U 00sacTh npumMeHeHus. OTIycCK, ero
BUJbl. HazHaueHne kakoro BHia OTIIyCKa.

2.3 Xumurxo-mepmuueckas oopabomrka. Ilosepxnocmuas 3axanxa

Xumuko-tepmuueckast o0padotka cranu. Ipoueccer XTO. Pakropsl, Baustonye Ha audpdy-
3UI0 NIPU XUMHUKO-TepMHUECcKOi 00pabotke. Llementarus cramu. Tepmuueckas oopaboTka 1ieMeH-
TOBaHHBIX CTaNeH. A30TUPOBAHUE U HUTpOLIeMeHTaIws cTainy. [loBepXHOCTHAS 3aKallka CTallu.

2.4 Omorcue u Hopmanuzayus cmanu

Omxur. Buapl oTxura u ux HazHadeHue. Hopmanu3zanus, ee 1emim.

Pazoen 3. Koncmpykyuonnvle memannsl u Cnjiagvl

3.1 Cmanu

Knaccugukarust yriaepoaucTeix craieil. MapKkupoBKa KOHCTPYKITMOHHBIX W WHCTPYMEH-
TalIbHBIX YTIIEPOJUCTBIX CTaliell. YTIepoAuCThie CTadl OOBIKHOBEHHOTO KaueCTBa, YIJIEPOJIH-
CTBIE KOHCTPYKIIHOHHBIC Ka4eCTBEHHBIC CTaJH, aBTOMAaTHBIE CTall — MapKHpPOBKA M 00JACTH
NpUMEHEHUs. BiusiHue yrieposia Ha CTPYKTYpYy M CBOMCTBA craieil. JlerupoBaHue crajeil, Biu-
suue jerupyomux smementos (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBOlicTBa cTajneii. Map-
KUPOBKAa U KIacCHU(UKAIUS JETUPOBAHHBIX cTaneld. LleMeHTyeMble U yiydliaeMble JIeTHpOBaH-
Hele cranu. KopposnoHHOCTOMKHE JierMpoBaHHbIE cTanu. JlernpoBaHHbBIE CTaal C OCOOBIMH
cBoiictBamu. [IpyXUHHBIE U MAPUKOTOIIUITHUKOBBIE CTATH.

3.2 Yyeynwi

Benwie, oTOeneHHbIE U cephle UYTYHBI, UX CTPYKTYypa. MapKupoBKa cepbix uyryHoB. Obmna-
CTH MPUMEHEHUS CEPBIX, BBICOKOPOUHBIX U KOBKUX UYyT'YHOB.

3.3 Meow u cnnaswi Ha ee ochose



MapkupoBKa TUTEHHBIX U 1e()OpPMUPYEMBIX JaTyHEH, 00J1acTh MpUuMeHeHus1. BiusHue co-
Jep>KaHus ITUHKA Ha (Da30BBIM COCTAB U MEXaHWYECKHUE CBOMCTBA JIaTyHEH. MapKupoBKa JTUTEH-
HBIX U AeopMupyemMbIXx OpoH3, 00JaCTH TPUMEHEHUS.

3.4 Anromunuti u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupyromuit snemenT». JledopMupyeMbie allOMHHUEBBIE CILIABBI, HE
YIPOYHSEMbIE TepPMHUECKON 00paboTkoi. [ledopMupyeMble altOMUHUEBBIE CILIABhI, YIIPOUHSsE-
MbI€ TEpMUYECKOH 00paboTkoi. JIuTeilHble altOMUHUEBBIC CIUIaBbl. MapKUpOBKH, 00JacTé
MPUMEHEHHUS, IPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIb

4.1 Cmpyxmypa u c8oticmea Mamepuaios

Knaccugukarus HeMeTaNIM4eCKUX MaTepHajioB MO MPOUCXOXIeHHI0. CTPyKTypa, CBOM-
CTBa U KJI1accu(UKaIHs TOJIUMEPOB

4.2 llnacmmaccol

[Monydyenne mnactmacc. [Momumepusanms. [lonukonaeHcanuss HazHaueHue W MeXaHU3M
neiictBus 100aBoK. JIocTOMHCTBA M HEOCTATKU IulacTMacc. TepMomIacTU4YHbIE U TEpMOpeaK-
TUBHBIE MacTMacchl. [ImacTtmaccesl ¢ HanonHuTeNsIME ['a30HAMOMHEHHBIE MTJIACTMACChI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tomyuenue pe3uH, UX CTPYKTypa U CBOWCTBA. BUJIbI KaydyKOB, UX CIIOCOOBI MOJIYUYEHUS U
obOnactu npumeHeHHs. Jl00aBku B pe3uMHbl U MX (QYHKIMOHAJIbHOE HazHaueHue. CTeKIo, ero
CTpOEHHE, CBOMCTBA U CIIOCOOBI MONTydeHus. BUIbl CTEKOM U uX 00J1aCTH IPUMEHEHUS

4.4 Komnosuyuonnvie mamepuail

Komno3unuonselii marepuial U ero KOMMoHEHThl CrocoObl MONY4YeHHS KOMITO3UTOB.
Komno3uimonsele MaTepuaisl ¢ HyJlb-MEPHBIMU HAIIOJIHUTEISIMU, C OJHOMEPHBIMU HallOJIHUTE-
JSIMUA U C ABYXMEPHBIMU HanoidHUTENIMU. CrieueHHbIN aTOMHHHUEBBIN nopomok. KoMno3uiu-
OHHbIE MaTepuajbl Ha HEMETAIIINYeCKONH OCHOBE. CTEKJIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
JIO0KHUTBI. OpraHoBONIOKHUTEIL. KepamMudeckre KOMIIO3ULIMOHHBIE MaTEpUAIIbI.

Paszoen 5. Ocnosevr TKM

5.1 OcHogwbl tumetinoz2o npouzeoocmea

TexHonorust mojiyueHus: OTIMBKU B MECYAHO-TJIMHUCTON (hopme (JIuThe B pa3oBble Qop-
MBI), cXeMa, ocHacTka. @OPMOBOYHBIE M CTEPKHEBBIE CMECH. TEXHOJIOTUS MOJIy4YeHHs! OTJIMBOK B
0005104KOBBIX (popmax. TeXHOJOrHs MONY4YEeHUS OTIMBOM METOJIOM JIUThS MO BBIILIABIAEMbBIM
MojensiM. TeXHOIOorus INThsl KOKWIIb. MI3roToBIeHNE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasienuem

[TnacTuuHOCTB. 3aKOH MOCTOSHCTBA 0ObeMa. [ToHATHS HakIIel, BO3BpAT U peKpUCTAIIN3a-
nusi. XoJjoHas U ropsiuas gegopmarnuu. [IpokaTka u ee ocHOBHbIE ciocoObl. Buabl npoduiabHo-
ro npokara. Bunel kanubpos. biatomsl u cns6sl. [IpeccoBanue. CynHoCThb mpolecca U ero oTiu-
yuTeNbHble 0cOOeHHOCTH. CXeMbl MpsiMoro M oOpaTtHoro npeccoBanus. [Iponyknus npeccoBa-
HUs. JIOCTOMHCTBA M HEAOCTaTKU MeToaa. Bonoyenue. CymHoCTh, cxemMa, 0COOEHHOCTH U Mpo-
nykuus npouecca. Koka. CymiHOCTh Mpolecca U €ro OTJIMYKME OT peccoBanusi. Onepaiuu cBo-
60oaH0# kKoBKH. JlocTOMHCTBA M HeAOCTaTKU. OOBEMHAs MITAMIIOBKA U IITAMITIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npou3eo0cmeda

Capka. Meronpl CBapku IUIaBJICHHEM U JABICHMEM. XHMH3M U MEXAHM3M IIPOLECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpykius anexrpona ais PJIC. Beibop anexrpona.
Tunsl cBapHBIX COEAMHEHNN. ['a30Bas cBapKa U pe3Ka METauIoB. JJIEKTPOKOHTAKTHAas cBapKa, e
CYILIHOCTh U BUABL. Perynupytomue nmapameTpsl 3Toil cBapku. ['a3oBast cBapka. Vcnonb3yemblie
ra3sl ¥ CBapOYHbIE MaTepuabl, 000pyI0BaHUE. Y CTPOICTBO ra30cBapoYHOl rpenku. TexHoo-
TUs IpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pesaka. [lomyaBromMmatuyeckas U1 aBTOMaTH-
yecKkas JyroBasi cBapka 1noj cioeM ¢iroca. [lyrosas cBapka B aTMocdepe 3alUTHBIX ra3ax.

5.4 Ocnogvl 06pabomku pezanuem

Pexumbl pe3anus U 1IEpOXOBATOCTh TOBEPXHOCTU. BiusiHue pexMMOB pe3aHus Ha MIEpo-
Xx0BatocTb. OCHOBHBIE OINEpallMd TOYEHUS. THUIBl TOKAPHBIX PE3LOB IO TEXHOJIOTHYECKOMY
Ha3HAYCHUIO M ONEpaluy HWMHU BhINONHsIEMblEe. CBEpieHUE, 3€HKEPOBAaHUE, Pa3BEPTHIBAHUE.
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OneMeHTHl pexxuMoB pe3anus. IlporsruBanue. Cxembl 00paOOTKU 3arOTOBOK Ha MPOTSKHBIX
CTaHKaxX C dJIEMEHTaMH PEKUMOB pesaHus. PpesepoBanue. CxeMbl 00pabOTKH 3aroTOBOK Ha
(dpe3epHBIX CTaHKaX ¢ AIEMEHTAaMH PeXUMOB pe3anus. Turbl Gppe3 u moBepxHOCTH UMU 00pada-
teiBaeMble. lllnmudosanue. OcHOBHBIE cXeMbl IUTH(OBaHUSA. DIEMEHTHl PEKUMOB PE3aHUs MPH
nuToBaHuU. XOHUHIOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HayeHue. CynepGuHUIIMPOBAHUE: CXeMa,
CYIIHOCTh M Ha3HaueHue. [lommpoBanue, abpa3sMBHO-KHUIKOCTHAS OT/ENKA, HPUTHPKA - CYIIHO-
CTH 3THX 00pabOTOK, X Ha3HaueHue U paszaunuue. CriocoObl Hape3aHus pe3bOb

5.3. Tembl u popMbI 3aHATHII CEMUHAPCKOTO THUIIA

Y4eOHBIM TJIaHOM MO AMCLUMILIMHE MPEAYCMOTPEHBI J1a00paTOpHbIE 3aHSTHUS JUISI OYHOMN
dbopMbI 00yUCHHS; 171 3209HOU POpPMBI — TaOOPATOPHBIE M MPAKTUICCKUE 3aHSATHS.

No HaumenoBanue paznena qucuumnim- dopma IpoBEACHUS TpynoemMKocTb, yac
- HBI (MOJTYJIS) 3aHATUS OoyYyHas 3a04Has
1. | OcHOBBI CTPOEHHUS U CBOWCTBA Me-

P JlaboparopHast pabota 6 2
TaJI0B
2. | OCHOBBI TEPMHYECKON 00PabOTKH U
JlaboparopHast pabota 6 2
MOBEPXHOCTHOTO YIIPOYHCHHSI
3. | Koner MOHHBIE METAJLJIBI U
pyKQ JlabopaTtopHas pabota 4 -
CILIABEI
4. | HemeTamnindyeckre U KOMIIO3UI[MOH-
HBIC MaTEPUAIIBI
5. | OCHOBBI TEXHOJIOTUU KOHCTPYKI[HU- JlaboparopHas pabota 12 -
OHHBIX MaTEePHAIIOB ITpakTuueckas pabora - 4
Hroro yacos: 28 8

5.4. leTajau3anusi cCaMOCTOATEILHONH PadoThI

No HaumenoBanue pazgena o TpynoemMKocCTsb, yac
JUCIUIUIMHBL (MOJTYJIs1) OYHas 3a04Has
1. | OcHOBBI cTpOEHUS U M3YYCHUE TEOPETHYECKOro Kypca 8 12
CBOMCTBAa METAJIOB MOJITOTOBKA K TEKYIEMY KOHTPOITO 15 2
HOJINOTOBKA K IPOMEXKYTOYHOM 15 5
aTTeCTAIMN
2. | OCHOBBI TepMHYECKOMH U3y4YeHHe TEOPETUIECKOr0 Kypca 14 18
00pabOTKH U MOBEPX- MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 15 2
HOCTHOT'O YIIPOYHEHHS HO/rOTOBKA K MPOMEXYTOYHON 15 5
aTTeCTaIN
3. | KoHCTpyKIIMOHHBIE Me- U3y4YeHHe TEOPETUIECKOrO Kypca 10 14
TAJUIBI ¥ CILJIABBI MTOJITOTOBKA K TEKYIIEMY KOHTPOITO 15 2
MO/IrOTOBKA K MPOMEXYTOYHON 15 5
aTTeCTaIMN
4. | Hemeramndeckue u U3y4YeHHe TEOPETUIECKOr0 Kypca 18 22
KOMITO3UIIMOHHBIE MaTe- | HOATOTOBKA K TEKYIIEMY KOHTPOIIIO 15 4
pHUAaIBI MO/ITOTOBKA K IPOMEXYTOYHON 4.15 5,65
aTTeCTaIMN
5. | OCHOBBI TEXHOJIOTHUHU H3YYCHUE TEOPETHIECKOro Kypca 3 7
KOHCTPYKIIMOHHBIX Ma- | TIOJTOTOBKA K TEKYLIEMy KOHTPOIIO 4 6
TEPHAJIOB BBITIOJTHEHHE JTOMAIITHETO 3a/IaHUs 12 12
MO/ATOTOBKA K MPOMEXYTOYHON 6 8
aTTeCTaIN
Hroro yacos: 89,65 129,65
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6. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus M0 AUCIUTIUHE

OcHoBHas U AOIIOJTHUTECJIbHASA JUTEpaTypa

T'on
No ABTOpP, HAMUMEHOBaHUE u3aa- [Ipumeuanue
HUS
Ocnoenasa numepamypa
1 | Ap3amacos, b. H. Marepuanosenenue : yueOunuk / b. H.
Apzamacos, B. 1. Makapoga, I'. I'. Myxun. — 8-e u3., HonHOTeKCTOBLL
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c.
— ISBN 978-5-7038-1860-2. — Tekcr: smetpon- | 2006 | foC vt HPHBXOAC
. IO JIOTUHY Y TIapo-
HblH // JlaHb @ 3IEKTPOHHO-OMOIMOTEYHAsT cUCTeMa. — "
URL: https://e.lanbook.com/book/106366 — Pexum o
JIOCTYMA: JUIsl aBTOPU3. N10JIb30BaTENEH.
2 | MartepuanoBeJieHlEe U TEXHOJOTHUS METAILJIOB : Y4eOHUK
JUI CTYAICHTOB BY30B, 00YyYaroIMXcCsl 110 MaIIMHOCTPO-
ut. cneruanbHocTsM / I, T1. derucos [u ap.] ; mox pexn. 2006 67 K3EMILIAPOB B
I'. TI. ®etucosa. - Uzn. 4-e, ucnp. - Mocksa : Beicuias 6ubmmorexe VIJITY
mkona, 2006. - 862 c. : wn. - bubmuorp.: c. 849. -
ISBN 5-06-004418-1 : 446.09 p.
3 | Apun, M.E.TexHOnorusi KOHCTPYKIIMOHHBIX MaTepHa-
70B ¥ MatepuainoBeneHue [TekcT]: yaeOHUK 1 BY30B / 1990 177 3K3eMILISIPOB B
M.E. lpun, M.A. Mockaines. - Mocksa: Briciias mko- oubmuoreke YI'JITY
na, 1990. - 447 c.
Jononnumenvnaa numepamyp
4 | CnpaBOYHUK 10 KOHCTPYKIIMOHHBIM MaTepuajgam
cnpaBounuk / b. H. Ap3amacos, T. B. ConoBseBa, C. A.
I'epacumoB [u np.] ; mox penakmueit b. H. Ap3zamacosa, [TonHOTEKCTOBBIM
T. B. ConoBreBoii. — MockBa : MI'TY um. baymana, 2006 IOCTYII IIPH BXOJIE
2006. — 640 c. — ISBN 5-7038-2651. — Texkcr : amek- T10 JIOTUHY Y TIapo-
TpOHHBIH // JIaHb : 311€KTPOHHO-OMOINOTEYHAs CUCTEMA. a0 *
— URL: https://e.lanbook.com/book/106473 — Pexum
JIOCTYTIA: JUIsl aBTOPHU3. MOJIb30BaTEINEH.
5 | ®ununmos, M. A. MarepuaiioBeieHne B aBTOMOOMIIE-
cTpoeHuH : yuebHoe mocobue / M. A. @ununmnos, M. A. oHOTeKCTOBLL
I'epacweB, A. C. Kunun. — EkarepunOypr : YpdV,
2015. — 310 ¢. — ISBN 978-5-7996-1399-0. — Texcr : | 2015 | ~OCTYI HPH BROAC
. 10 JIOTHHY Y TIapo-
ANEKTPOHHBIN // JIaHb : 3MeKTpOHHO-OMOIHMOTEYHAS CHU- %
crema. — URL: https://e.lanbook.com/book/99014. — o
Pexxum ocTyna: s aBTOpU3. MOJIb30BATENEH.
6 | IlepeBeptoB, B. I1. TexHonornu KOHCTPYKIIMOHHBIX Ma-
TepuainoB : yueObHoe mocoobue / B. II. TlepeBepToB. — HoNHOTeKCTORbL
Camapa : Cam['VIIC, [6. 1.]. — Yacte | : CapouHbie
texnomorun — 2013. — 120 c¢. — Tekcr : smektpon- | 2013 FIOCTYTI TIPH BXOAE

HBIY // JIaHb : 3IEeKTpOHHO-OMOIMOTEYHAs cHcTeMa. —
URL: https://e.lanbook.com/book/130343 — Pexum
JOCTYMA: JUIsl aBTOPHU3. TMOJIb30BATEIIEH.

I10 JIOFI/IHy H Hapo-
0¥

11



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

ABTOp, HAUMEHOBAaHHE

T'on
n31a-
HUS

IIpumeyanue

[TepeBeptoB, B. I1. TexHomOrnm KOHCTPYKIIMOHHBIX Ma-
Tepuaios : yueonoe nmocooue / B. I1. IlepeBeproB. — 2-
e u3., nepepad. u gomn. — Camapa : CamI'YIIC, [6. r.].
— YacTs 2 : JIuTeliHas 1 nopouikoBasi TexHojaoruu. Jla-
3epHbIE TEXHOJOTUU 00pabOTKM MaTepHalIOB Pe3aHUEM
— 2018. — 192 c¢.— Tekcr : anekTpoHHbi // JlaHsb :
AJEKTPOHHO-OMOMMoTeunass  cucrtema. —  URL:
https://e.lanbook.com/book/130452 — Pexxum gocryma:
JUIsl aBTOPHU3. N10JIb30BATEIIEH.

2018

ITonHOTEKCTOBBIM

JIOCTYII TIPU BXOJI€

T10 JIOTHHY Y TIapo-
0¥

IIepeseptoB, B. II. TexHonornu KOHCTPYKIITMOHHBIX Ma-
TepuasioB : yueOHoe mocobue / B. II. IlepeBeproB. —
Camapa : CamI['VIIC, [6. r.]. — Yactp 3 : TexHonorus
00paboTku MarepuanoB naeiennem — 2013. — 125
c.— Teker: osnekrponnsiii / Jlanb 3JIEKTPOHHO-
OoubIMoTeYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/130345 — Pexxum poctyna:
JUIsl aBTOPHU3. MOJIb30BATEIIEH.

2013

ITonmHOTEKCTOBBIM

JIOCTYT TIPU BXOJE

IO JIOTUHY U Mapo-
0¥

MeramnoBenenue [Tekcr] : yueOHoe mocobme / b.
A. IlotexuH ; YpalbCKuil TOCYJapCTBEHHBIN JiECOTEX-
HUYEeCKUA yHUBepcuteT. - ExarepunOypr : VIJITY,
2019. - 99 c. : wn, uB. wi - bubmuorp.: c. 87. -
ISBN 978-5-94984-707-7

2019

5 3K3eMILISIPOB B
ounbmuorexke YIJITY

10

Marepuanosenenue [Tekct] : MeTon. yka3aHUS K BbI-
MOJTHEHHUIO J1ab. paboT no yuebHoil aucuuminHe "Mare-
pHUaIOBEICHHE M TEXHOJIOTHSI KOHCTPYKII. MaTepuasoB" /
b. A.llorexun [u np.] ; Ypan. roc. JIecOTE€XH. yH-T,
Kad. Texnomoruun metamnos. - ExarepunOypr : YIJITY,
2010.-40c.

2010

100 »kx3emmIsipoB B
6ubmuorexke YI'JITY

11

TexHOoNOTHsI KOHCTPYKIIMOHHBIX MaTepUAJIOB M MaTe-
pHUaoOBEICHHE : METOJ. yKa3zaHusl K Jlab. paboraMm 1o
pazgeny "OOpabGorka wmetamioB pe3anueM" / b.
A. IlotexuH [u ap.] ; Ypan. roc. 1ecoTexH. yH-T. - Eka-
tepunOypr : [YIJITY], 2007.

2007

20 >k3eMIIApOB B
oubmuorexke YI'JITY

12

Pa3zpaboTka TeXHOJIOTHH MOTyUYEeHUS OTIMBOK B Iecya-
HO-TJIMHUCTHIX (hopMax [TekcT] : MeToa. yka3. s BhI-
TTOJTHEHHS TIPAKT. paOOTHI 10 y4EOHOW TUCIIUTUINHE
"TexHOoJIOrusl KOHCTPYKIIMOHHBIX MaTEpHAJIOB" IS CTY-
JIEHTOB OYHOM U 3a04HOU (hopm oOyuenwus. / H. K. Jlxe-
muies, B. B. Untomud ; Ypai. roc. 1€cOTeXH. yH-T,
Kad. Texnonoruu meramios. - Exarepun0Oypr : YIJITY,
2012. - 24 c.

2012

65 sk3emMmIApOB B
ouommoreke YIJITY

13

TexHOoIOTHS KOHCTPYKIIMOHHBIX MaTEPHAIIOB : METO/.
yKa3aHUs 110 BHITIOJHEHUIO JIa0. W MPaKT. padoT 10 IHC-
nurmiaHe "Martepuanosenenue u TKM" / H. C. Yepewm-
HbIX, B. B. Umtomun, b. A. ITotexun ; Ypain. roc. neco-
TeXH. YH-T. - ExarepunOypr : YIJITVY, 2007. - 41 c.

2007

90 sk3emmuspos B
ouomuorexke YIJITY

*- IIpekJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOWTH B CUCTEMY
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https://e.lanbook.com/book/130452

OYHKIIMOHUPOBAHHUE 3JICKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeabl o0ecneyu-
BAeTCs COOTBETCTBYIOILMMHU CPEICTBAMH NH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OU0JINOTEYHbIE CHCTEMBI
Kaxnpiii oOyvaronuiics obecriedeH J0CTYNOM K 3JIEKTPOHHOW OMOIMOTEUHOM cucTeme
YTJITY (http://lib.usfeu.ru/), 9BC UznarensctBa Jlaus http://e.lanbook.com/, DBC Yuusepcu-
TeTckas OubroTeka omiaitn http:/biblioclub.ru/, cogepkammx w3maHus MO OCHOBHBIM HM3y4Yae-
MbIM JIUCIHMIUIAHAM U C(HOPMUPOBAHHBIX IO COTTACOBAHHIO C MPABOOOJIAJATEISIMA yu4eOHOU U
y4e0HO-METOJMYECKO JTUTEPATYPHI.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMbI
1. CnpaBouHo-tipaBoBas cuctema «Kouncymnprant [Lnrocy. .
2. UudopmanmonHo-npaBoBoi nmoprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. basza manneix Scopus kommnanuu ElsevierB.V.https://www.scopus.com/
4. TOCT Dxkcnept. Enunas 6aza 'OCTos PO (http://gostexpert.ru/).

IIpodeccuonanbubie 6a3bl JAHHBIX
1. Hayunas snextponHas oubimoreka elibrary. Pexxum mocryna: http://elibrary.ru/.
2. Emunoe okHO ocTyma K o0pa3oBarenbHbIM pecypcam DepepanbHblii TopTall
(http://window.edu.ru/)
3. bubnuorexa Mammroctpoutens (https://lib-bkm.ru/)
4. DnextpoHHas VHTepHeT - OubnnuoTeKa A «TeXHUu4ecKu yMHbIX» mojel «TexJIut.py». Pe-
xuM jpocrtyna: http://www.tehlit.ru/.
5. Baza nanusix «OtkpbiTas 6aza 'OCTosy (https://standartgost.ru/)
6. arepHeT-caiiT deaeparbHOTO areHTCTBA MO0 TEXHUYECKOMY PeryJIMpOBaHuI0. Pexxum nocry-
na: http://www.gost.ru/.
7. UnTepHer-caiit M3aarenbckoro neHTpa «Akagemus». Pexxum nocrymna: http:/
Www.academia-moscow.ru/.

HopmaTuBHO-IpaBOBBIC AKTHI
. Ppaxknanckuii kogekc Poccuiickoit @enepamuu ot 30 HOsO0ps 1994 roga N 51-D3
2. ®enepanbHblif 3akoH «O 3amuTe npas notpeduteneit» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
. @enepanbHblil 3akoH «O06 obecnieueHNH eAMHCTBA U3MepeHuii» oT 26.06.2008 N 102-D3.
. @enepanbHbIi 3aK0H «O TEXHHUECKOM peryiaupoBanum» ot 27.12.2002 N 184-D3.
5. ®enepanbhblii 3ak0H «O0 nHGOpMannu, MHOOPMAITMOHHBIX TEXHOJIOTHIX U O 3aIUTE UH-
dbopmarm» ot 27.07.2006 N 149-D3.

[EEN

SOWw

7. ®OHJ OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS POMEKYTOYHOM aTTecTAlMU 00y4al0 M X-
¢l 10 JUCHUILINHE

7.1. IlepeyeHp KOMIIETEHU M ¢ YKa3aHHEM 3TanoB UX (JOPMHPOBaHHS B Ipolecce
0CBOCHUs 00pa30BaTEJIbHON NPOrpaMMbl

DopmHupyeMble KOMIETEHIIMH Bug u popma KoHTpoOIIS

OIIK-1 - criocoGeH cTaBUTh U peniaTh HHKeHEepHbIe U | [IpOMeXKyTOUYHBII KOHTPOJb. KOH-
Hay4YHO-TEXHHYECKHE 3a/aur B cepe cBoei mpodec- | TpoIbHBIE BOIPOCHI K SK3aMEHY
CUOHAJIBHOW JIESATEIBHOCTH U HOBBIX MEXKIUCUUILIN- | TeKymMil KOHTPOJIb: TECTUPOBAHUE,
HApHBIX HAMPaBICHUA C UCIOIB30BAHUEM ECTECTBEH- | 3aIlUTa JIAOOPATOPHBIX M IMPAKTUYC-
HOHAYYHbBIX, MAaTeMAaTUYECKUX U TEXHOJOTHYECKUX | CKMX paboT, BHIMOJIHEHHUE JOMAIITHETO
MOJEIEN 3aJIaHUs
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7.2. Onucanue nokasaresjieil 1 KpUTepHeB OLCHNBAHUS KOMIIETEHIMI HA Pa3IHYHbIX
Tanax ux (popMUPOBaHUS, ONIMCAHUE LKA OLEHMBAHUSA

Kpurepun oneHuBaHNsl YCTHOIO OTBeTa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MEKYTOUYHBIH KOHTPOJIb (popMupoBanus komnerenuuu OIIK - 1)

OMJAUYHO - NAH TOJHBINM, Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITIOKAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, J0KA3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKUBAETCS YETKAsI CTPYKTYpa, JJOTUYECKasl [10CIIE0BATENbHOCTD, OTPaKato-
11asi CyIHOCTh PAaCKPBhIBAEMBIX MOHATHI, TeOpul, siBeHUN. 3HaHUe 00 O0BEKTE IEMOHCTPUPY-
eTcs Ha (poHEe TOHUMAHHUS €r0 B CUCTEME JTaHHON HayKU U MEXIUCIHUIUTMHAPHBIX cBsized. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, ITOKa3aHa CIIOCOOHOCTHb OBICTPO pearupo-
BaTh Ha YTOYHSIOILUE BOIIPOCHI;

XOopouio - N1aH TIOJIHBIHM, pa3BEpHYTHIA OTBET Ha IMOCTABJICHHBIN BOIPOC, MOKA3aHO YMEHHE
BBIJIEJIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKHU, IPUYMHHO-CIIEICTBEHHBIE CBsI3U. OT-
BET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3JI0KEH B TepMUHAX Hayku. OJIHAKO TONYILIEHbI HE3HA-
YUTEIbHBIE OMMOKU WM HEJOYEThI, UCIPABICHHBIE 00YUYAIOMIMMCS C TIOMOIIBIO «HABOISIINX )
BOIIPOCOB;

y00671€meopumenbHo - 1aH HENOJIHBIA OTBET, JIOTUKA U MOCJIEI0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYIIECTBEHHbIe HapylieHus. [lomymiensl rpyObie OmHMOKN MpU ONpeAeNieHUU CYLITHOCTH
PacKpbIBAEMbIX HMOHSTHUNA, TEOPUM, SIBJICHUM, BCIEICTBUE HEMOHUMAaHMs OOydaroIUMCS UX CY-
HIECTBEHHBIX M HECYIECTBEHHBIX MPU3HAKOB U CBsI3el. B oTBETE OTCYTCTBYIOT BBIBOJBI. YMe-
HUE PACKpPbITh KOHKPETHBIE MIPOSBIECHUS 0000ILEHHBIX 3HAHUN He MoKa3aHo. PeueBoe odopmite-
HUE TpeOyeT MOIPaBOK, KOPPEKIUH;

Hey0oe1emeopumenbHo - 00y4aIunics JEMOHCTPUPYET HE3HAHNUE TEOPETUUECKHUX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh apIyMEHTUPOBAHHBIE BBIBOJIBI U IPUBOAUTH IIPUMEPHI, T0Ka3bIBAET
cnaboe BiaJieHne MOHOJIOTHYECKON peublo, HE BJIAZIEET TEPMUHOJIOTHEH, MTPOSIBIISIET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIEA0BATEIbHOCTH W3JI0KEHHUS, JeJIaeT OLIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, 1aKe MPU KOPPEKLIUU IPENoaaBaTesieM, 0TKa3bIBae€TCsl OTBEUATh HA 3aHITHH.

Kpurepun ouneHuMBaHusi BBINOJHEHUs] 3aJaHUI B TecTOBOH ¢opme (TeKymui KOH-
TpoJib (hopmupoBanus komnerenuuii OITK-1)

[To uToraMm BBINTOJHEHMS TECTOBBIX 3aJJaHUM OLIEHKA MPOU3BOJUTCS MO YETHIPEXOaIbHOM
mikane. [Ipu nmpaBuIIbHBIX OTBETAxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3amgaHuit — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMENbHON,

MeHee 51% - oleHKa «Hey0081emeopumenbHo».

Kpurepun oneHnBaHus 3aIIUTHI JA00OPATOPHBIX W NMPAKTHYECKUX PadoT (TeKylui
KOHTPOJIb popmupoBanusi komnerenuuii OITK-1):

OmAUYHO - BHITIOJTHEHBI BCE 3a/laHUs, 00yJaroluiics yeTko U 6e3 OIMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOTIPOCHI.

Xopouto - BHITIONHEHBI BCE 3alaHusl, 00yJaromuiics 0e3 ¢ HeOOIbIITUMH OMMOKaMH OTBE-
TUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Y0o0e61emeopumenbHo - BbIIIOIHEHBI BCE 3aJaHHs C 3aMEeYaHUsIMU, 00y4Jatonuiics OTBETHII
Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMH.

Heyooenemeopumenbho - 00yJarolNics He BBITOJHII WM BBIOJHHUI HETIPABUIIBHO 3a/1a-
HUS1, OTBETUJI HA KOHTPOJIbHBIE BOMIPOCHI C OIMOKaMHU MJIM HE OTBETHJI HA KOHKPETHBIE BOTIPOCHI.

KpuTepuu ouneHHBaHHUA JOMANIHEro 3aJaHus (TeKyUIHii KOHTPOJb, (GopMHpPOBaHHE
komnerenuii OIK-1):

omauyuHo - paboTa MpeACTaBlIeHa B CPOK, BHIMOJIHEHBI BCE Pa3/ieNbl JOMAIIHEro 3a/1aHus,
odopmIleHHEe, CTPYKTypa U CTUIb pabOThl 00pasloBbie; padoTa BBIMOJIHEHA CAMOCTOSATEIBHO,
IPUCYTCTBYIOT COOCTBEHHBIEC 0000IEHNS, pEKOMEHAINN U BBIBOJBI; MIPU 3aLIUTE JTOMAIIHETO
3aJjaHus J1aHbl IPABUJIbHBIE OTBETHI HA BCE BOMPOCHI.
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Xopouto - paboTa TNpeCTaBleHa B CPOK, HEKOTOPHIC pa3/ieibl JOMAIIHEro 3aJaHHs Bbl-
MOJIHEHBI C HE3HAUUTENIBHBIMHU 3aMeUaHusIMU; B 0OPMIICHUH, CTPYKTYpE U CTUJIE 3aJaHUs, HET
rpyOBIX OMMOOK; 3aJaHHe BBITOJHEHO CAMOCTOSITEIIHHO, IPUCYTCTBYIOT COOCTBEHHBIC BBIBOJIBI;
IIPH 3alIUTE JOMAIIHErO 3aJaHUs J1aHbl IPABUIIBHBIE OTBETHI HA BCE BOIIPOCHI C MTOMOILBIO Mpe-
[10/1aBaTEsL.

yooenemeopumenvno — padoTa MpeCTaBlIeHa B CPOK, MHOTHE pa3/iesibl JOMAIIHEro 3a1a-
HUS UMEIOT 3HAYUTENbHbIC 3aMEYaHHs; B OPOPMIICHUH, CTPYKTYpE U CTHIIE pabOTHI €CTh HEJ0-
CTaTKH; 33JJaHUE BBIIIOJHEHO CaMOCTOATEIbHO, IPUCYTCTBYIOT BBIBOJBL; IPU 3AILUTE JTOMALIHETO
3a/laHusl OTBETHI JIaHbl HE HA BCE BOIIPOCHI.

HeyOoe1emeopumenbHo - padoTa MPeJICTaBICHA [103)KE YCTAaHOBIEHHOTO CPOKa, 3aJJaHus B
BBITNIOJIHEHBI HE TOJHOCTHIO MJIM HENPABUIBHO; OTCYTCTBYIOT WM CZEJIaHbl HENIPaBUIIbHbBIC BbI-
BOJABI U 00001IeHNs; 0hOpMIICHHE 3aJlaHUsl HE COOTBETCTBYET TPEOOBAaHUSAM; IpPU 3alIUTE J10-
MAIIIHETO 3a/1aHus HE JIaHbl OTBETHI HA MIOCTABJIEHHbBIE BOIIPOCHI.

7.3. TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHbIe MATEPHAJIbI, HE00X0UMbIE 1151
OLIEHKM 3HAHUI, yMEeHHM i, HABBIKOB M (WJIM) ONBITA 1eITeJIbHOCTH, XaPAKTEPU3YIOIINX
Tanbl GOPpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUs 00pa30BaTeJIbHOM MPOrpaMMbl

3ananus B TecTOBOI hopMe (TeKYyLIMA KOHTPOJIb)

Texkymuii KOHTPOJIb 3HAHUM 110 TEMaM Kypca IpoBoAUTCs B (popme TecTupoBaHus. Tect 1o
KaX/10i1 TeMe cocTOUT U3 5 BonpocoB. Hike mpuBeeH OuH U3 BapUaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuaoB. Pa30BbIe IPEBPALLICHU ).

1. Ha pucyHke nokasaHa sJieMeHTapHas sueika KPUCTAJIIMYECKON PELIETKH.

1) npuMHUTHBHOI KyOHYecKon

2) rpaHellEeHTPUPOBAHHOM KyOU4ecKon

3) rekcaroHasbHO# MIIOTHOYITAKOBAHHOM
4) 00bEeMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OmpenieneHne TBEPAOCTH 3aKaJICHHBIX CTajlei o MeToay PokBeruia mpon3BOIUTCS BIaBINBA-
HUEM B 00pa3er ...

1) anmasHoro kKonyca (kana B) 3) cranpHoro mapuka (mkana C)

2) anmazHoro konyca (mkana C) 4) cranbHOTO IMapuKa (mkana B)

3. MHoroga3zHsIi crijiaB, KOMIOHEHTBI KOTOPOT'O MPAKTUYECKH HE PaCTBOPSIIOTCS B TBEPJOM CO-
CTOSIHUM U COXPAHSAIOT HHIANBUAYAIbHbIE KPUCTAJUINYECKUE PELIETKH, PEACTaBISET COOOH ...
1) cmech 3) XUMHUYECKOE COETUHEHNE

2) TBepIbIil pacTBOP 3aMEUICHUS 4) TBepbIil pacTBOp BHEAPEHUS

4. TIpy yMEHbBIIICHUU PACTBOPHUMOCTH YTIIEPOIa B JKelle3e ¢ TOHIKSHUEM TEMITEPaTyPhl U30bI-
TOYHBIH YrIIEpO/ BBLICISAETCS U3 TBEPIBIX PACTBOPOB B BUJIC ...
1) peppura 3) neMeHTHTa
2) rpadura 4) Tpooctuta

5. ledeKT KpUCTATNYECKON PEIIeTKH, MPEACTABIISIOMNN COO0M Kpal «JIHIITHEH TOJYIUIOCKO-
CTH, Ha3bIBACTCH ...

1) TpemmHOM 3) nucnokaruen

2) neeKTOM ymaKoBKU 4) NBOMHUKOM
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Jomamnee 3axanne (TeKyIHii KOHTPOJIb)

JomarnrHee 3amaHue Mo AUCIUIUIMHE TPEACTaBiIsieT coO0l NBe pacueTHbie padoThl. Ilpe-
MoJIaBaTeieM KaXIOMY OOYJaromIeMycsl BBIJACTCS BapUAHT WHIUBUIAYATHHOTO 3aJaHMs, KOTO-
PBI COJIEP)KUT UCXOAHBIC TAHHBIE. AJITOPUTM BBIMIOJHEHUS JOMalIHed paboThl IPOIKCaH B Me-
TOAMYECKUX YKA3aHUSX.

IIpuMmep pparmeHTa JOMAIIHEr0 3aJaHUS TEMe
«Pacuer pe:kMMOB pe3aHMs NIPH TOKApPHOii 00padoTke»
BAPUAHT Ne3
1.1. Heanb. OcBOUTh METOAMKY U BBINOJIHUTH PACUET ONTUMAJIBHOTO PEKUMA PE3aHUS IS
TOKapHOH 00pabOTKH 3arOTOBKH.
1.2. UcxoaHble JaHHbIE:

CaoiicTBa Pazmepst Pa3mep
Marepuana 3arOTOBKH JeTaiu
I IIepoxoBa-
penen CocrosiHue
O06pabaTsI- Teepa- |Toxapnas TOCTB 00pa-
Ne . | IpOYHOCTH MIOBEPXHO- Jnuna JimnHa .
BaCMbIH npu pacts- | TP ONCPAIL|- 11 3aro- Iuametp| I3, mm [Tuamerp | lg, Mm Garpisacmoid
matepuan | -5 HB, MITa | (npun.3) | © — > 4 i ¢ TIOBEPXHOCTH
o5, MITa (kre /Mm?) ’ ’ Ra,MxMm
Crans 45 2246
3 roCT 598 (229) TO=1 pPOKAT 40 150 37 90 12,5
1050-74
nlod/ mum]
z/abrHoe dbuxerue
[Q AN
Puc. 1 — Dcku3 311eMeHTOB peXuMa pe3aHust
/ pu 00TaYUBaHUU
~
=
S
St/ 00]
dbuxerue nodaqu

B kauecTBe 3aroTOBKM HCIIOJIB3yEM IIPOKAT, BCIEJICTBUE JTOrO IOBEPXHOCTH
3aroToBKM mnpuHuMaeM 0e3 kopku. lllepoxoBaroctm moBepxHocTH nerann Rg= 12,5
BBITOJIHSI0 YEPHOBOE TOUECHHE.

2. Ilopsiiok mpoBeeHUS pacyeToB
2.1. Bp10op cnnoco6a yCcTaHOBKH 3arOTOBKH HA CTaHKe

3aroToBKa JOJDKHA 3aKPETUIATHCS B TPEXKYJIAUYKOBBIM MAaTPOH, T.K. JUIMHA 00paObOTKH He
npeBbimaer 4ereipex aumaMeTpoB (lg< 4dd,90mm <148MM) m auaMeTp JeTand MeEHbIIE
nuamerpa oopabotku Han ctanuHoM (d <ddcr,37MM < 250Mmm) [1, npun.2].

2.2. Bp10op Moaesn cTaHKa I 00pad0oTKH 3ar0TOBKH

Mopenb craHka BbIOMpaeM IO TEXHHYECKHMM XapakTepucTukam [1, mnpui.2]

B
COOTBETCTBUU ¢ rabapurtamu 3arotoBku (40 MM u 150 Mm), crmocoOoM €€ YCTaHOBKH U THUTIOM
npousBoAcTBa. Ilpu ycraHoBke

3arOTOBKM B TPEXKYJIayKOBBIM TATPOH YYHUTHIBAEM
HanOONbIIHMI TuaMeTp 00padoTku Haj ctannHOH (der=400 mm). [Tpu

VYcraHOBKE 3aroTOBKM B IIEHTPAax YYUTHIBAEM HAMOOJBIINN JUaMeTp OOpabOTKH Hax
cynmoproM (dep= 220 mMm) u paccrosHue mexay nentpamu (= 1000 mm). IIpu oOpabotke

3aroTOBOK B BHJIE€ NMPYTKOB JIJIMHON OoJjiee pacCTOSHUS MEXIY ILIEHTpaMUu MpH BbIOOpE MOJAETH
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CTaHKa YYUTHIBAIO HAMOOJBIIWK nuamerp npyTtka B mmuHzaene (dppg= 45 mm). CpaBHHBas

rabapuTHbIE pa3Mepbl ¢ TEXHUYECKHMMH XapaKTEPUCTUKAMU TOKAPHO-BHHTOPE3HBIX CTAHKOB,
MIPUMEHSIEM CTaHOK Mojeibio 1 K62.

2.3. Bei0op pe3na

Bp16op BBINIONHSAEM B 3aBUCUMOCTH OT BHAa TOKapHO# omeparuu (TO=1), xxecTkocTH
cuctembl CITN]] (mexxectkas cucrema), moaenu cranka (1K62), oopabaTeiBaeMoro Marepuana
(Cranb 45 TOCT 1050-74) u cocTosiHUSI TOBEPXHOCTH 3arOTOBKHU (ITPOKAT).

Beibop THma pe3na BBIIOJHSAEM B 33aBHCHMOCTH OT BHAA TOKApPHOW OIlepamuu
(ITpunoxenune 3). OCHOBHbIE THUIBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPAOCIUIABHBIMU
MJIaCTUHAMU, IPUBEACHBI B pui.4,[1].

Bre160op BBICOTHI pe3lia BBINONHSIEM B 3aBUCHUMOCTH OT MOJEJIM CTaHKa, Ha KOTOPOM
BBITIOJIHSICTCST 00paboTka. Bricota pesma H nomkHa OBITH paBHA PACCTOSHUIO OT JIMHUHU
IIEHTPOB JI0 ONOPHOM MOBEPXHOCTH pesuenepxkarens h (25 = 25) [1, npun.2]. [llupuna pesna
JUTS TIOBBIIIeHUsT xecTkoctu cuctembl CITM/] nmpuHEMaeM HauOOJBIIYIO CTaHAAPTHYIO JUIS
BbIOpaHHOW BBICOTHI. BbUieT pacTouHbIX pe3noB (L) BbIOMpaeM B 3aBHUCHUMOCTH OT JJIMHBI
pacrauuBanus (L>17,140>90).

BeiGop Mapku TBEpIOTrO CIUTaBa BBINOJNHSIO B 3aBUCUMOCTH OT Marepuaa
oOpabaTbeiBacMOii 3aroTOBKH U Xapaktepa oopadotku (T14K8) mo mpun.[1].

T =
L
-%/ Puc. 2 — Peser TokapHbIi TPOXOTHOM,
OTOTHYTBIN C MJIACTUHKAMU U3 TBEPIOTO
: _ U=l crnasa (roCT18877-73)
" g I
A
Ceuenue BennunHa OCHOBHBIX YTJIOB,
OGo3HaYCHNE pe3ua LM | mMmm | a,mMMm rpan
HXB,MmMm
P ?1 4 a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. OnpenesnerHue riayoOuHbI pe3aHus
['myOuHy pe3aHusi pacCuMThIBA€M B 3aBUCUMOCTH OT HpPUIyCKa Ha 0O0paboTKy
3aroToBKkd. [Ipu yepHOBOI 00pabOTKE MPUITYCK CHUMAETCS 3a OAWH Tpoxoi. [Ipu saTtom mis
BCEX TOKApHBIX OMEpalii, KpoMe MOJPe3KH TOPLOB, TIIyOMHA pe3aHUsl PACCUUTHIBAETCS IO
dbopmyre:
D-d
t=——

2

rje,D—nauamMeTp 3aroTOBKH, MM,
d— nmuamMeTp neTaiu, MM.

40-37

t =15mm

17



2.5. OnpenesieHue nogaum

Brei6upaem Benmuuumny nomauun S= 0,4-0,5MM/00 B 3aBUCHMOCTH OT BHJa 0OpabOTKH
(uepHoBoe ToueHue), marepuana 3aroroBku (Cranp 45 ['OCT 1050-74), ceuenus pesua
(25x20MmmMm), nuameTtpa aetanu (37 MMm) u TryouHsl pezanus (1,5mm) [1,mpu.7].

BriOpanHyro BeTUUMHY [MOJIa4M MPOBEPSEM IO TEXHHUYECKHUM XapaKTEPUCTUKAM CTaHKa
[1, npun.2]. Ilpn 3HayeHHsIX NPOAOJIBHOW MOJAYM Spp BbIOMpaeM Onukaiillee MeHbLICe

snauenue 0,47Mm/00.

2.6. Onpenesienne CKOPOCTH pPe3aHUus
CKopocThb pe3anus mpy TOYeHHH [T ctaHnkoB 0e3 UITY ompenensercs mo ¢popmyie:

_ Cy
CTM X g

v ‘Kmv'Knv'Kuv'Kgov‘K(plv'Krv'KOv’

M/CeK,
rze, t — rryOuHa pe3aHusi, MM;

S — nmomayva, MmM/00;

Cv — ko3¢ urmenT, 2aBUOSIIIUI OT IMOAaYHN U MaTepHaja 3ar0TOBKHU; JJISl YTIIEPOIUCTHIX
U JISTUPOBAaHHBIX CTaJlell MPU TOUEHUM pe3laMM C MJacTUHKaMHu U3 TBepnoro cruiaBa T15K6
Cv=420 npu S<0,30 mm/00,

YV — 1HoKa3areib CTEEHH, 3aBUCSIIUN OT MaTepraia 3aroTOBKU M MOJAuU: JJIs cTalen
yv=0,20 mpu S<0,30 Mmm/00,

M, XV — IOKa3aTelu CTENEeHH, 3aBHCALIMEe OT BHUAAa OOpaOOTKM: MPH TOYEHUH MU
pacraunBanuu m=0,20, xv=0,15;

Kmv —xo3¢dunment, 3aBucsamumii or kayectBa oOpabaTbIBa€MOro MaTepuana: Jis
YIJIEPOJUCTHIX U JIETUPOBAaHHBIX cTaneit Kmv=735/88, 735/980= 0,75

Knv —ko3duiuneHT, yauThIBaomuil COCTOSIHUE MOBEPXHOCTH 3aroToBku: Knv=1, ecnu
3aroToBka 0e3 KOpKH,

Kuv —kosppuumeHT, yyuThIBalOIUNA MapKy TBEpJOCIUIaBHOM rutacTUHKU: Kuv=1 mis
T15K6 u BK6,

Kov — koappuumeHT, yunThIBalONIMNA BEIMYMHY TJaBHOTO yria B maHe y pesua: Kov
=1 npu ¢=45°

Koelv — Ko3pGHUIMEHT y4nUTHIBAIOUIMA BEIMYUHY BCIOMOTATEIbHOIO yIja B IUIaHE Y
pe3ua: Kolv=0,87 mpu @1 =45°;

Krv — ko3¢ urment, yaursiBaromuii paguyc npu sepimze pesua: , Krv=0,94 npu r=1,0
MM

Kov- ko3¢ duiment, yuutsiBaromuidi Buj 0OpabOTKU: HpU APYrHUX BHUIAX TOKAPHOMH
06pabotku Kov=1.

350
V= -4.08-1-1-1-0,87-0,97 -1=521m/ mun
60°2°.1,5°*> . 0,47°%%
[Tocne onpeneneHns CKOPOCTH Pe3aHMsI PACCUUTHIBACTCS YaCTOTA BPAIICHUS IIITHHIEIS
no ¢opmyie
. _1000-v
z-D

r/ie, U — CKOPOCTb pe3aHusi, M/MHH,;

T — MaTeMaTnudeckas MoCTosIHHag, T = 3,14;
D — nunametp 3aroToBKH, MM.

n= M = 414806 | mun
3.14-40

HaiineHHyro 4acToTy  BpallleHus I[IIOUHJENS IMpOBepseM IO  TEXHHUYECKUM
XapaKkTepucTHKaM craHka [1, mpun.2]. Takoil 4acTOThl BpalleHUs IINUHAEIS Y CTaHKA HET,
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Mo3TOMY OepeM OJirKaiiiiiee MEHbIIIEEe 3HaUYCHUE U3 TEXHUYECKUX XapaKTEPUCTUK (n(p=2000).

[To CKOPPEKTHPOBAHHOM YaCTOTE BPAICHUS TIOICYUThIBaeM (DAaKTHIECKYI CKOPOCTh PE3aHHUs,
KOTOpasi BO3MOXHa IPH padOTe Ha BEIOPAHHOM CTaHKE:
-D-n 314-40-2000
V(p:ﬁ = =251, m/MuH
1000 1000

2.7. IlpoBepka pe;kuMa pe3aHUs MO0 MOIIHOCTH CTAHKA

[Tocne BbIOOpa pexkuMa pe3aHusi MPOBOJAMM IMPOBEPKY HA JOCTATOYHOCTh MOUIHOCTH
JJeKTpoABUTaTeNnst craHka. [l 3TOro B 3aBUCHUMOCTH OT MPOYHOCTH 00pabaThiBaeMoOro
MarepHana 3aroropku o,=598 Mlla, rnyOunsl pezanus t =1,5MM, BeIMYHMHBI NOAa4n S =

0,47 1 ckopocTu pe3aHus vy = 521M/MUH Haxoxy HeoOXoauMyro MomHocTh NH=4,1kBrT,

HEOOXO0IMMYIO ISl pe3aHus IPU BRIOpaHHOM peskumMe 1o Tpuit. 10.

HaiiieHHyl0 MOIIHOCTh CpPaBHMBAIO C MOIIHOCTBbIO Ha INIMHJENE CTaHKa, KOTOPYIO
OTIPECIISIOT 110 hopmyIie:

Ny = Npg 1, KBt

rae, Nys— MOIIHOCTb JBUTATENS CTAHKA,;

n — KIIJI cranka.

Nyp=10-0,8=8kBT

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

i’

Bonpocs! k 1adopaTtopHbIM padoTaM, Ha IpuMepe J1a00paTopHoi padoThl «MeToabI
U3MepPEeHHs TBEPAOCTH» (TeKYIUHMii KOHTPOJIb)

1. Maiite ompezneneHne MOHATUIO TBEPAOCTh. BbiOepure METOABI M3MEPEHUs TBEPAOCTU
koBkoro yyryHa K440-5. O0ocnyiite BbIOOp.

2. JlaiiTe ompejeneHHe MOHATUIO TBEPAOCTh. BbiOepure METOABI M3MEpEeHHs] TBEPAOCTU
3akaneHHo# cramm 651°. O6ocHyiiTe BBHIOOD.

3. JlaiiTe ompezaeneHue MOHATUIO TBEPAOCTb. BbiOepuTe METOABI M3MEpEHHs! TBEPAOCTU
nementoBanHou ctanu 18XI'T. OGocHyliTe BHIOOP.

4. [aiite ompeneneHue MOHATUIO TBEPAOCTh. BriOepuTe MeTObl M3MEPEHUs: TBEPAOCTH
MOBEPXHOCTH CTAIBHOTO Bajia YIPOUYHEHHOM TiacTruueckon nedopmarmeit. O60cHy#HTE BBIOOD.

5. [aiiTe onpeneneHne MOHATHIO TBEPAOCTb. BriOepuTe MeTo /1l U3MEPEHHsI YITPOUHEHHO-
ro TepMHUYECcKOil 00paboTkoi anroMuHUeBoro ciiaBa B95. O6ocHyiiTe BBIOOD.

6. JlaiiTe onpeneneHue MOHATHIO TBEPIOCTh. BbiOepruTe MeToabl H3MEpEeHHs YIPOUHEHHON
TepMuueckoit 06padorkoii 6pon3sl BpAXKH10-4-4. O6ocHyliTe BBIOOD.

KoHTpoJibHBIE BONIPOCHI M 321241 K 3K3aMeHY (IIPOMeKYTOYHbIH KOHTPOJIb)

[TpomexyTouHas aTTecTalys MO JUCHMILIMHE COTJIACHO y4eOHOMY IUIaHY HMPOBOIUTCS B
dbopMe rK3aMeHa. DK3aMEeHAI[MOHHBIN OWJIeT BKIIOYaeT B cedsl JBa BOIPOCa U3 TEOPETUUYECKOM
4acTH Kypca U 3aj1anue. [lepeueHb KOHTPOIbHBIX BOIPOCOB U MPUMEPHBIE 3aaHHsI SK3aMeHaIH-
OHHOTI'0 OMJIeTa MPUBCACHBI HUXKCEC.

KonTposabHbIe BONpockl

1. Ocnosbl cmpoenus u ceoticmea Memasios
1. XapakTepHble MPU3HAKK arperaTHbIX COCTOSHUM BeliecTBa. OCHOBHbBIE THITBI KPUCTAILIU-
yeckux perierok. [Tomumopdusm. Aanzotporus. Tekcrypa metaa. Kinaccudukanus MmeTanios.
2. JledeKThl CTPOCHUSI KPUCTAIUTMIECKUX Tell. TodeuHble, TUHEHHbIE (IUCIOKAIIUN) U TIOBEPX-
HocTHbIE AedekTsl. [I1oTHOCTE Mucnokanuil. BiusHue TeMnepaTypbl Ha INIOTHOCTh J€(EKTOB.

19



3. BiusHus 1eeKToB KpUCTAIHYECKONW PEIIeTKH Ha MPOYHOCTh MeTaylIoB. I'paduk 3aBu-
CHUMOCTb IIPOYHOCTH OT IUIOTHOCTHU Ae(hEKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJIMTOHU3ALMS) U PEKPUCTAIIN3ALINS.

5. Onucath npouecc Kpuctauinzauuu. JleHapuTHast TUKBaLMsL.

6. CBolicTBa METaNIOB C NpuMepamMu. Mexanndyeckue cBoicTBa MeTaiioB. OCHOBHBIE MO-
Ka3aTeJd IPOYHOCTHU U IJIACTUYHOCTH, BBIABIISIEMbIE NIPU CTATUYECKUX UCHBITaHUSIX. JJuarpamma
pacTsKEeHHUS.

7. TBeprocts. MeTonsl M3MepeHHs] TBEpPAOCTH U 0o0sacTH uX npumeHeHus. [Ipusectu
NPUHIUIHAIBHBIE CXEMbl H3MEPEHUS TBEPOCTH.

8. JlMHaMu4YecKue HCIBITAaHMS METAJUIOB W MCHBITAaHMS IPU IMEPEMEHHBIX Harpyskax.
[TpuHIMNHAIBHBIE CXeMBI. Y 1apHas BA3KOCTh, YCTAJIOCTh, IPEAEI BEBIHOCIUBOCTH.

9. CnunaB. OxapakTepu30BaTh OCHOBHBIE THIIbI CIIIIABOB

10. [Imarpamma cocTosiHusl. MeToanKa TOCTPOCHHUSI TUarpaMM COCTOSHHSI Ha TpUMeEpe
crutaBa Pb-Sb. TIpasuio orpeskos.

11. IlmarpamMMbl COCTOSIHHS CIJIaBa, KOMIIOHEHTHI KOTOPOTO B TBEPOM COCTOSIHUU HEpac-
TBOPUMBI, 00pa3yl0T MEXaHUYECKHE CMECH CBOMX IPAaKTUYECKU YHUCTBIX 3epeH (Hampumep, Pb-
Sb, Sn-Zn). JlukBarus. Cxemsl cTpykTyp. Da3zoBbie mpeBpaiieHus B cucreme Sn-Zn.

12. JIlnarpaMMa COCTOSIHUSI CIUIaBa, KOMIIOHEHThI KOTOPOI'0 HEOIPAaHUYEHHO PACTBOPUMBI
npyr B npyre (Hanmpumep, Cu-Ni). ®a3zoBsie npeBpamenus B cucreme Cu-Ni. JlukBamus B cu-
creme Cu-Ni

13. lnarpamma COCTOSIHHSI CIUIaBa, KOMIIOHEHTBI KOTOPOTo 00pa3yloT YCTOWYMBOE XUMHU-
yeckoe coenuHeHue (Harpumep, Mg-Ca).

14. JlnarpaMMa COCTOSIHHSI CIJIAaBOB M3 JIByX KOMITOHEHTOB OIPAaHHYEHO PACTBOPUMBIX B
TBepaoM coctosiHuu (Hampumep, Cu-Ag, Al-Cu). ®a3ossie mpeBpaieHus B cucreme Cu-Ag.
CXxeMBlI CTPYKTYP.

15. Inarpamma Fe-FesC. Tepabie ¢asbr cucremsr Fe-FezC. da3oBble mpeBparieHust B
crumaBax Fe-FesC. IpuHunuanbabie CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIEPOIUCTHIX CIIABOB.

2. Ochogbl mepmuyeckol 06pabomxu U NO8EPXHOCHMHO20 YNPOUHEHUS

1. Tepmuueckast o6padotka. OcHoBHBIE TapameTpsl pexuma TO. OOmenpuHsaThie 0003Ha-
YEeHMs Ha IUarpaMMe cocTosiHus. IlepeuncnuTs U JaTh ONpENENeHns OCHOBHBIM BUIaM TEPMHU-
yeckoil 00paboTku

2. Craguun pacnazna aycreHuTa. /lnarpamMmma TEpMOKHMHETHUYECKOTO pacnaja ayCTeHUTa U
npeBpalleHuii aycrenuta. [IpeBpailienns aycTeHuTa Npy Pa3InyHbIX CKOPOCTSIX OXJIaKICHUSI.

3. Ocobennoctu aucdysnonHoro, 6e311upHy3MOHHOTO M CMEUIAHHOTO IPEeBpaIlEeHUs
ayCTEHUTAa MPH Pa3IUYHBIX CKOPOCTSIX oxJjaxaeHus. CTpyKTypbl, oOpa3yromuecs Mpu pasiny-
HBIX CKOPOCTSIX OXJIa)KJICHUSI.

4. MapreHcuTHOE npeBpalleHne. 3akanka. Kputuyeckas CKOpOCTh 3aKaJIKU. 3aKalnBae-
MocTb. [IpokanuBaemocTs. BiusiHue conepskanus yriiepoja B CTaIsX Ha TBEPAOCTb MAPTEHCHUTA.

5. IlepeuncnuTh OCHOBHBIE BUIBI TEPMHUECKOW 0OpaOOTKH cTasield. 3akajika U €€ BHUJIbL.
O6paboTka X0J0/10M, €€ Ha3HAuYEHUE U 00JIaCTh MPUMEHEHHUS.

6. OcHOBHBIE BUJIBI TepMUYECKON 00padoTku. OTnyck, ero Buasl. HasHaueHne KaxIoro
BHJIA OTITyCKa.

7. OcHOBHBIE BUABI TEPMHUYECKON 00paboTku. OTxur. Bumpl oTkura m ux HazHA4YCHUE.
Hopmanusanus, ee nenmu.

8. Xumuko-tepmuyeckass obpabotka cranu. IIporeccsr XTO. DakTopsl, BIUAIOIINE Ha
TG Py3UIo MpU XUMUKO-TEPMHUYECKON 00paboTke

9. lemenrtanus cranu. Tepmudeckas 00pabOTKa IIEMEHTOBAHHBIX CTaJICH.

10. A3oTupoBaHM€e U HUTPOLIEMEHTALUS CTAJIH.

11. IToBepxHOCTHAs 3aKaJjiKa CTaJIH.

3. KOHCmpyKl{uOHHble memalilivl U CNilaesl

20



1. Knaccudukanus yriaepoaucTbix craieid. MapKupoBKa KOHCTPYKIIMOHHBIX U WHCTPY-
MEHTAJIBHBIX YIJIEPOAUCTBIX CTAJICH.

2. Bousaue yriepoja Ha CBOMCTBA cTayneld. YTIIEpPOJHCThIE CTad OOBIKHOBEHHOT'O Kaye-
CTBA, YIJIEPOJUCTBIE KOHCTPYKIIMOHHBIE KAYECTBEHHBIEC CTaIM, aBTOMATHBIE CTAJIM — MAPKUPOBKA
¥ 00J1aCTH IPUMEHEHUSI.

3. JlerupoBaHue crajnel, BiausHue jgerupyromux daementoB (Cr, Ni, Si, Mn, Co, A1V, W n
T.J1.) Ha CBOMCTBA cTayieii. MapkupoBKa U Ki1accu(UKAIHsI IETUPOBAHHBIX CTAJICH.

4. LlemeHTyeMBble U yiydllacMble JETUPOBAaHHBIE CTand. KOppO3MOHHOCTOMKHE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBaHHble CTalu ¢ 0COOBIMU cBoicTBaMu. IIpy)XHHHBIE M IIAPUKOIOAUIMITHUKO-
BbIE CTaJIHU.

6. beinble, oTOENICHHBIE U CEpbIE UYTYHbI, UX CTPYKTypa. MapKupoBKa CephIX 4yT'YHOB.

7. MapkupoBka uyryHoB. O0s1acTu IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. XKapocroiikue u xaponpounsle ctand. CrocoObl MOBBIIEHUS KaPOIPOUYHOCTH CTAJIEH.

9. I'pynmbl MHCTPYMEHTAIBHBIX MaTepUANIOB. YTJIEPOAUCTHIC W JIETUPOBAHHBIE MHCTPY-
MEHTAJIBHBIE CTAIM UX MAapPKUPOBKA, JOCTOMHCTBA U HEIOCTATKU

10. I'pynmbl ”HCTPYMEHTATBHBIX MaTepPHaoB. BrICTpopexyIas cTanb U TBEpAbIE CIUIABEI
UX MAapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. UznococroiikocTs. IlyTu moBblIeHHsS W3HOCOCTOMKOCTU. ['pynmbl M3HOCOCTOMKHMX
cTaJyen.

12. U3nococTolikue cranu: ctanb ["andmibaa, KaBUTaMOHHO-CTOWKHE CTaNU, TPapUTH3H-
POBAHHBIE CTAJIM, IIAPUKOIIOAILIMITHUKOBBIE CTAJIH.

13. MapkupoBKa JIMTEHHBIX U JePOPMHUPYEMBIX JIaTyHEl, 00acTn npuMeHeHus1. Biusianue
coJiepKaHus IIMHKA Ha (a30BbIi COCTaB M MEXaHWYECKHE CBOWCTBA JIaTYHEH.

14. MapkupoBKa JUTEHHBIX U JePOpMUPYEMBIX OPOH3, 00JIACTH MPUMEHEHHUSI.

15. [lnarpamma «Al-nerupyromuii anemenT». JledhopMupyemble aatoMUHUEBbIE CIUIABbI, HE
YIPOYHsSEMbIE TEpMUUECKON 00pabOTKOM, MApKUPOBKA, 00JIACTH IPUMEHEHUS, IPUMEPBI.

16. duarpamma «Al-nerupyronmii snemeHT». JledhopMupyemble aatOMUHHEBBIE CILIABHI,
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOM, MAPKUPOBKA, 00JIACTH MPUMEHEHUS, IPUMEPBI.

17. Tnarpamma «Al-nerupyronmii 3nemenT». JIuteliHple aqtoMUHUEBBIE CIIJIaBbl, MapKU-
pOBKa, 00J1acT TPUMEHEHHUS, IPUMEPBHI.

4. Hememannuueckue u KOMNO3UYUOHHbIE MAMEPUATbL

1. Knaccudukaius HEMETAJUTMUECKUX MaTepHaOB MO MpoucxoxjaeHuto. CTpykTypa u
cBoiictBa nonumepos. Kiaccudukanus nonuMepos 1o gopme MaKpoOMOJIEKYIIbl, 0 TOJISPHOCTH,
1o (ha30BOMY COCTOSIHHIO, TIO TTOBEICHHIO ITPH HAarPEeBaHMH.

2. [Momyuenune mactMmacc. [Tomumepusanus. [Tonukonnencanus Ha3HadueHne u MexaHU3M
neiictBus 106aBoK. [ImacTMaccsl ¢ HAOIHUTEISIMH.

3. TepmomnnacTUuHble M TEPMOPEAKTUBHBIE IJIACTMACCHI, IPUMEPHI U 00JIACTH MPUMEHE-
HUSL.

4. TlomydeHne pe3uH, X CTPYKTypa U CBOMCTBA. BUbI KaydyKoOB, HX CIIOCOOBI MTOTYUICHUS
¥ 00J1aCTH IPUMEHEHHSI.

5. N3onpeHoBsIii, OyTaineHOBBIA, KpEMHUMOPraHUYECKUIM KaydyKd U pe3UHbI U3TOTaBIIH-
BaeMbI€ U3 OTUX KayYyKOB.

6. Ilporiecc ByJnKaHW3alMKM, OCHOBHBIC BYJKaHW3aTOpbl. OCHOBHBIE JOOABKH B PE3WHBI U
UX Ha3HAYCHHUE.

7. CTekyio, €ro CTPOCHHE, CBOMCTBA M CIOCOOBI MOJy4eHHs. BUIbI cTeKkoaI U ux obiactu
MPUMEHEHUS

8. KoMIo3unmoHHbI# MaTeprall ¥ ero KOMImoHEeHThI CItocoObI TOTYYeHHS] KOMITO3UTOB.

9. KoMmno3unmoHHble MaTtepuagbl ¢ HYJIb-MEPHBIMH HAMOJHUTENSMHU, C OJHOMEPHBIMU
HAITOJIHUTEIISIMUA U C IBYXMEPHBIMU HAMOTHUTEIAMHU. CIIEYEHHBIN aTFOMUHHUEBBII MOPOILOK.
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10. KoMmno3unnoHHble MaTepUasbl HA HEMETAUINUECKON OCHOBE. CTEKIIOBOJIOKHUTHL. Y T-
JI€BOJIOKHUTHI. BOopoBOJIOKHNTBL. OpraHoBoJOKHUTHL. Kepamuueckue KOMIIO3UIIMOHHbIE MaTepH-
aJIbI.

5. OcHobl mexHon02uU KOHCMPYKYUOHHBIX MAMEPUAIO8
5.1 OcHosbl tumetino2o npouzeoocmaa

1. JInutetinsle cBOMCTBA cr1aBoB. OCHOBHEIC JINTCHHBIE CILIABEL.

2. TexHONOTHUS MOYYCHUS OTIMBKU B TIECUAHO-TIIMHUCTON (hopme (JTUThe B pa3oBbie Gop-
MBbI), cxeMa, ocHacTKa. @OPMOBOYHBIE U CTEPIKHEBBIC CMECH.

3. TexHONOTUS TOTYYECHHUS OTIIMBOK B 000JIOUYKOBBIX (hopMax.

4. TexHONOTHUS TTOJIYYCHHS OTIIMBOM METOOM JIUThS 10 BHITUIABIIIEMBIM MOICIISIM.

5. TexHOIOTHS TNTHS KOKHUJIb.

6. 3roToBiieHNE OTIUBOK IEHTPOOEIKHBIM CITIOCOOOM.

5.2 OcHosbl 0bpabomku memannios oagienuem

1. Ilonsitue OM/I. ®aktopsl, Biustoniue Ha OMJI.

2. OcnoBnble 3akoHOMepHOCTH OM/] 1 0071aCTH MX IPUMEHEHUS.

3. Xapakrepuctuku nedopmanuu. Biusaue OMJ] Ha CTpyKTypy U CBOMCTBA METAIJIOB.
ITonsATHA aHU30TPONUSA, TEKCTYpa METAJUIA, HAKJICTI U PEKPUCTATUIM3ALINS.

4. HarpeB meramna nepen OMJI. Knaccudukanus nporeccoB o0pabOTKH AaBJI€HUEM I10
cxeMmam, Temreparype AeopMupoBaHus U IO HA3HAYCHHIO.

5. IIpokaTtka u ee OCHOBHBIE CIIOCOOBI (IIpUBECTH cXeMbl). Buabl mpodueir copToBoro
npokara. biromel U ciig0Bbl.

6. KoBka. CymHocTh npouecca 1 ero oTian4ue oT npeccoBanus. JloCTOMHCTBA U HEAOCTaT-
KH.

7. Onepanuu cBOOOJHON KOBKU: OCaJiIka M €€ pa3HOBMJHOCTH, MPOIIMBKA, KOBKA B IMOJ-
KJIQJHBIX IITaMIax - IPUBECTH CXEMbI U IEPEUUCIUTD IPOAYKLIHUIO.

8. Pa3HOBUIHOCTH MPOTSKKHU - MPUBECTH CXEMbI M MEPEUUCIUTh Npoaykiui. O6opyno-
BaHME ISl KOBKH M €70 HA3HAYCHUE.

9. IlpeccoBanue. CymHOCTB MpoOLECca U €ro OTIAMYUTENbHBIE 0cOOeHHOCTH. CXEeMBI MPsSIMO-
ro ¥ obparHoro npeccoBanus. [Iponykius npeccoBanus. JJocToMHCTBA U HEAOCTATKA METOA.

10. Bonmouenue. CynrHocTb, cxemMa, 0COOCHHOCTH U TPOAYKIIHSI TpoIiecca.

11. OObemHas mWTaMIoOBKa, €€ CyHIHOCTh. OTau4usi 0ObEMHOM IITAMIOBKH OT KOBKH.
[TpuBecTH cXeMbI IITAMIIOBKM B OTKPBITBIX M 3aKpbITHIX IITamnax. [IpeumymniecTBa u Hegocrat-
KM 00BEMHOM IITAMITOBKH TIEPET KOBKOH.

12. ®opmoobpazyromue U pa3ieNuTeNbHble ONepali X0J0JHON JUCTOBON HITAMIIOBKH.
[IpuBecTn onpeneneHus U PaCKpbITh CYTh 3THX ONEPALIHIA.

13. Pa3HOBUAHOCTH X0JIOIHOW 00BEMHOM mTaMnoBkH. [IpuBecT cxemsl.

5.3 OcHosbl mexHono2uU C8aPOUHO20 NPOUIBOOCEA

1. Cpapka. Tepmuueckue, MEXaHUUECKHE U TEPMOMEXaHUUECKHE METOBI CBapKu. JocTo-
WHCTBA U HEJIOCTAaTKH CBApKH IUJIaBJICHUEM U JaBJICHUEM. XMMH3M U MEXaHU3M IPOLECCOB CBAP-
KH.

2. JIOCTOMHCTBA M HENOCTATKU CBApHBIX coenuHeHui. [lapameTpsl, peryaupyromnme npo-
1[eCC CBapKU. THUII CBAPHOTO COCTUHEHUS

3. McTouHuKH TOKa JUIsl SJIEKTPOAYrOBOM cBapku. PyuHas nyrosas cBapka. KoHcTpykius
anekrpona mis PJIC. Beibop snexrpona.

4. DNeKTPOKOHTAKTHAsI CBapKa, €e CYIIHOCTb U BHUJbI (MPUBECTH TpU cXeMbl). Perymupy-
IOLIUE MTApAMETPBI 3TOM CBAPKHU.

5. Ctpoenue razoBoro rameHnu. ['azoBast cBapka. Mcnonb3yemble Ta3bl U CBAPOUYHBIE Ma-
Tepuabl, 000pyIoBaHuE. Y CTPOMCTBO ra30CBAPOYHON TOPEIIKH.

6. TexHomorus mpoiecca ra3oBoil pe3ku. Y CTpOMCTBO Ta30BOr0 pe3aka.
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7. Ilna3meHHast cBapka. Y CTpOMCTBO IJIa3MEHHON TOPENKH (IU1a3MOTPOHA).

8. IlonmyaBTomaTHueckas U aBTOMaTU4yecKas AyroBasl cBapka moj cioeM ¢utoca. [Jyrosas
cBapka B aTMoc(epe 3allUTHBIX Ta3ax.

9. DnekTpouuiakoBasi CBapka.

10. CBapka naBiieHHeM (XOJIOJHASI CBAPKA).

11. CBapka TpeHuEM.

12. CBapka B3pbIBOM.

13. CneunanbHble TEPMUYECKHE TIPOLIECCHI: HAIlJIaBKA, HAMIBUICHUE, MaiiKa.

14. Texnomornyeckasi U GU3NYECKasi CBAPHUBACMOCTh. BIUsSHUE JISTUPYIOMINX JIEMEHTOB U
npuMecei Ha cBapuBaeMocTh. [loapa3nenenue craneil Ha YeThIpe rPYIIbl CBAPUBAEMOCTH.

5.4 Obpabomra memannos pezanuem

1. Kiaccuduxanus MeTamiopexxylx CTaHKOB [0 MeToay 00pabOTKH, 110 YHUBEPCAIbHO-
CTH, 10 CTEIIEHU TOYHOCTH.

2. PexxuMbl pe3aHus U LI€pOXOBATOCTh MIOBEPXHOCTH. BinsHue pe:KMMOB pe3aHus Ha Iie-
poxoBaTocTh. OCHOBHBIE ONIEPALIUN TOUEHUS (IPUBECTH CXEMBI).

3. Tunsl TOKapHBIX PE3LOB M0 TEXHOJIOTMYECKOMY HA3HAYEHUIO U ONEpallMi UMH BbINOJI-
HsIEMBbIE (CXEMBI).

4. DneMeHTHl TOKapHOTO MPOXOJHOro pe3ua. IIpuBecTu cxemy 371€MEHTOB PEXHMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepaluil ToueHus. Buasl cTpyxku.

5. Cepienue, 3eHKEpOBaHHE, pa3BePThIBaHUE (CXEMbI). DJIEMEHThI PEXHMOB PE3aHUs.

6. IIporsaruBanue. Cxembl 0OpabOTKM 3arOTOBOK Ha MPOTSDKHBIX CTAHKAX C 3JIEMEHTaMU
PEKUMOB pE3aHUs.

7. ®pezepoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (Dpe3epHBIX CTAaHKaX C AIIEMEHTaMHU
PEKMMOB PE3aHMUsL.

8. Tumsl ¢ppe3 u moBepxHOCTH UMU 00OpadaThIBaEMBbIE.

9. Hlnudosanue. OCHOBHBIE CXeMBbl HIIU(POBAHUSA. DIEMEHTHl PEXKHMOB pE3aHUs NpPHU
nundoBaHuU.

10. XoHHMHTrOBaHKE: CXEMA, CYLIHOCTh U Ha3HAYECHHUE.

11. CynepunuimpoBaHue: cxema, CyIlIHOCTb U Ha3HAYEHHE.

12. TlonupoBaHue, abpa3uBHO-KHUJIKOCTHAs OT/ENKa, MPUTHPKA - CYIIHOCTU 3TUX 00pabdo-
TOK, X Ha3HAYEHUE U pa3IndHe.

13. Cnioco6sl Hape3aHUs! pe3bObl

14. UnctpymenTanbHble Matepuaibl. KpacHocTolkocTh. I3HOC M CTOMKOCTh HHCTPYMEHTA.

Ilpumepnvie 3a0anusn

1. Bxiagpmm MOIIIAITHAKA CKOTBKEHHS

a) BBIOpaTh (1 000CHOBATH CBOW BHIOOP) MaTepHall U3 MPEACTABICHHOTO CIIHCKA.

0) Ha3HAYUTH CIOCOOBI TEpMUYECKOM O0O0pabOTKM C yKa3aHHEM TeMIIepaTypPHBIX
PEKUMOB HarpeBa M OXJIAXKJICHHSL.

1 2 3 4 5
Crainb 45 Crans 40XH Craimp YA Cranms V13A Cranp IIIX-15

1 2 3 4 5
Crainb 45 Crans 40XH Craimp YA Cranms V13A Cranp IIIX-15

2. Ilopmenp rtHapoHacoca u3roToBieH w3 cramu 38XMIOA, umnuHIpUYecKas
MMOBEPXHOCTH MOABEPTHYTA LT (OBKE.

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

0) KpaTKO omHcaTh BEIOPAHHYIO TEXHOJIOTHIO.

3. HazoBute mepeunciieHHbIE MaTepuainbl W pacmudpyiite nx mapku: 9Xd; CUIS; JI68;
BpAS.
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a) M3 nmepedncieHHbIX BhIIIE MapOK BBIOEpUTE MaTepuall AJsl U3TOTOBIECHUS HOXEH i QY-

TraHOYHOT'O CTaHKa 10 JIEPEBY.
0) Beibepute 1 000CHYIiTE CIOCOOBI TEPMOOOPAOOTKH ITUX HOKEH.

7.4. Coomeemcmeue 6annbHOll WIKAbL OUEHOK U YPOGHENl CHOPMUPOBAHHBIX KOMHEM eHUUIL

Yposens chop-
MHUPOBAaHHBIX
KOMIIETEHIINH

Orenka

IlosacHenus

Bricokuii

OTIIMYHO

Teopernueckoe cojiepxkaHue Kypca OCBOCHO MOJHOCTBIO,
BCE NPEIYCMOTPECHHBIC MPOrpaMMON OOydeHHs ydeOHbIE
3aaHuA BBIIIOJIHCHBEI.

OO0yuarmuiicss JIEMOHCTPUPYET CBOOOJTHOE BJIAJCHHUE
MaTepuaioM, CIIOCOOEH CTaBUTh U pellaTb MH)KEHEPHbBIE
U Hay4yHO-TEXHHUYECKHE 3a/1a4yu B cdepe cBoel mpodec-
CHOHaHBHOﬁ HCATCIIBHOCTU W HOBBIX MC)KI[I/ICHI/IHJII/IHap-
HBIX HaNpaBJICHUH C UCMOJIb30BAHUEM €CTECTBEHHOHAYY-
HBIX MOJICIEH.

bazoBrIit

Xopomo

TeopeTtnueckoe copepxkaHue Kypca OCBOCHO MOJTHOCTBIO,
BCE MPEIYCMOTPEHHBIC MPOrpaMMON OOydeHHs yueOHbIE
3aJJaHUs BBIMOJHEHBI C HE3HAYUTEIIbHBIMU 3aMEUaHUSMU.
OOyuaromuiicss BIaJeeT MaTEepHaIoM, CIOCOOEH CTaBUTh
U pellaTh MHXCHEPHbIC U HAyYHO-TEXHUYECKHE 33/1a4U B
cdepe cBoell nMpodhecCHOHATBHON 1A TETHOCTH M HOBBIX
MEXIUCHUTUTMHAPHBIX HANPABIEHUN C HCIOJIb30BaHHUEM
€CTECTBEHHOHAYYHBIX MOJIEJIEH.

IToporossiii

VY nosnerBopu-
TEJIBHO

Teoperuueckoe cojiepkaHHe Kypca OCBOEHO YaCTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TPOrpaMMOi 00yUeHHs
y4eOHBIX 3aJJaHUi BBIIIOJIHEHO, B HUX UMEIOTCS OLIUOKH.
OOyuatomuiicst crnoco0eH MoJ PYKOBOJACTBOM BIAJETh
MaTepHajoM, CTaBUTh U pellaTh MHKEHEPHbIE U Hay4HO-
TEXHUYECKUE 3a7auu B cepe cBOoel MpodecCuoHaIbHOM
JIeSITEIbHOCTH M HOBBIX MEXIUCHMIUIMHAPHBIX Harpas-
JICHUH C WCIOJIb30BaHMEM €CTECTBEHHOHAYYHBIX MOJIe-
Jei.

Huskuit

Heynosnerso-
PUTENBHO

Teopernueckoe coaep’kaHHE Kypca HE OCBOEHO, OOJb-
IIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMOil  00ydeHus
y4eOHBIX 3aJ]aHui TUOO HE BBIMOITHEHBI, TUOO COIEpPKAT
rpyOble OIIMOKY; TOMOTHUTENbHAS CaMOCTOsITeNIbHAS pa-
0oTa HajJ MaTepuajoM He TpHUBeia K KakoMy-JIMOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBA BBIIOJHEHUS Yy4eO-
HBIX 3aJJaHUH.

OOyuaromuiicss He IEMOHCTPUPYET CIOCOOHOCTEH Bia-
JIETh MaTepUuaioM, HE CIIOCOOCH CTaBHTh W pelaTh HWH-
JKEHEpHBbIE U HAaYYHO-TEXHUYECKHUE 3a/7a4u B cpepe cBo-
el podeCCHOHATBHON JCITEILHOCTH W HOBBIX MEXK]IHC-
[UIUTMHAPHBIX HAMpPAaBICHUH C WCIOIh30BAHHUEM €CTe-
CTBCHHOHAYYHBIX MOJICIICH.
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8. MeToauuyecKue YKa3aHus AJjsd CaMOCTOSITEIbHOI paﬁoTbI Oﬁy‘lalOlIII/IXCﬂ

Camocmoamenvnaa paboma — TnnaHupyemas ydeOHas, Hay4HO-HCCIIEJOBATENIbCKas
paboTta 0o0ydaromMXcs, BBIIOJIHSAEMAas BO BHEAYAUTOPHOE (ayIUTOPHOE) BPEMS IO 33JaHUI0 U
IIPYU METOJMUYECKOM PYKOBOJICTBE MpernojaBaress, HoO 0e3 ero HenoCcpeACTBEHHOr0 y4acTHs (1pu
YaCTUYHOM HEIOCPEIACTBEHHOM YYacTUM IIPENOJAaBaTelis, OCTaBIAIOIIEM BEAYILYIO pOJIb B
KOHTpoJie 3a paboToil cryneHToB). CaMocrosiTenbHas paboTa o0ydaroluXcs B BYy3€ SBISAETCS
BaXHBIM BUJIOM HX Y4€OHOIN M Hay4HOH /1€ATEIbHOCTH.

B npouecce nsydenus aucuuiuimebl «MarepuanoBeneHue. TeXHOIOruss KOHCTPYKLIMOH-
HBIX MaTepuanoBy crenuanbHocTH 23.05.01 ocnosenbimu sudoamu camocmosamenvnoii pabomaot
ABIIIOTCA:

- U3y4YEHHE TEOPETUUECKOIr0 Kypca;

- [IOATOTOBKA K TEKYIIEMY KOHTPOJIIO;

- BBIIIOJIHEHUE JIOMAILIHET O 3aJaHus,

- IOJTOTOBKA K TPOMEKYTOUHOM aTTeCTaIlMH (IK3aMEH).

H3yuenue meopemuuecko2o Kypca BKIIOYAET B ceOs:

- u3ydyeHue y4yeOHOM, HayyHOH W  METOAMYECKOW JHMTepaTypbl, MaTepHaJIOB
NEPUOIMYECKAX  W3JAaHUKA C  TPHUBICUYECHHEM  DJEKTPOHHBIX  CPEACTB  O(UIMAIBHON
NEepPUOANYECKON U Hay4HOH MH(pOpMaIuy;

- U3y4YCHHE U CHUCTEMAaTH3alUI0 OQHUIMATBHBIX TOCYIapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJICHUH, YKAa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPaBOYHBIX MATEPUAJIOB C UCIIOJIb-
30BaHHEM MH(POPMaIMOHHO-TIOUCKOBBIX cucteM «KoHcymnbTant [lmtocy, «I"apanTy», rmodaabHON
cetn «HTEpHET».

Iloozomoeka Kk meKyujemy KOHmMpOJI10 3aKII0YAETCS B MOBTOPEHUU MaTepuaia JEKIUN U

1a00paTOPHBIX PabOT C LETBI0 YCIENTHOTO MPOX0XKIECHUS TECTUPOBAHUS U 3alIUTHI OTYETOB.

3ananus B TECTOBOI (popme chOopMHUPOBAHBI IO BCEM pa3/iesiaM JUCIHUILIMHBI U paccuuTa-
HBI Ha CAaMOCTOSITEIbHYIO Pab0Ty 0€3 UCTOIB30BaHus BCIIOMOTAaTEIbHBIX MaTEPUAIIOB, TO €CTh
MIPU UX BBIIOJIHEHUH HE CIEAYET MOIb30BaThCs Y4eOHOM 1 IpyruMu BUIaMu tuteparypsl. [Ipo-
YUTaB 3a/IaHKE, CJIEAYET BHIOPATh MPABUIIbHBIN OTBET.

Ha BhInoiHeHue Tecta OTBOJUTCSA OrpaHUYEeHHOE BpeMsi. OHO MOXKET BapbUPOBATHCA B 3a-
BUCUMOCTHU OT YPOBHS TECTHPYEMBIX, CIIOKHOCTH U 00bema Tecta. Kak mpaBuiio, Bpems BBITIOJ-
HEHHUs TECTOBOTO 3a/laHus onpeaensercsa u3 pacuera 45-60 cekyHI Ha OJIMH BOIIPOC.

CognepkaHre TeCTOB MO JUCIHUIIIMHE OPUEHTHPOBAHO HA TOJTOTOBKY OOYYAIOIIUXCS IO
OCHOBHBIM BONIIPOCaM Kypca. YPOBEHb BBINOJIHEHUS TECTA MO3BOJISET MPENOIaBaTeNIAM CYJIUTh O
X0JI€ CaMOCTOSITEIILHON PaboThl 00YJAIOITUXCS B MEKCECCHOHHBIN MEPUOI M O CTETIEHU WX T0/I-
TOTOBKH K 9K3aMEHY.

Boinonnenue oomauwinezo 3a0anun npenCTaBiIseT COOOM BHJI CAaMOCTOSITENIBHBIN paOOTHI,
HAMpaBJICHHBI Ha 3aKperuieHHe OOYYAIOIIUMUCS H3yYEeHHOTO TEOPETUYEeCKOTO Marepuaia Ha
npakTuke. JlomariHee 3aaHue BKITFOYAET ABE paOOTHI:

1. Pa3paboTka TeXHOJIOTHH MOJTYYECHUS OTIMBOK B MMECYAHO-TIMHUCTHIX (popmax

2. Pacder pexxMOB pe3aHus MTPH TOKApHOU 00paboTKe

JomaiiHee 3ajaHue UMEET YETKYIO CTPYKTYPY, MOCIEN0BATEIbHOCTh, IETBHOCTh TEKCTA U
pacyeToB, MO3BOJIAIOT CO3/IaBaTh €€ MO MPUHIIUITY JOTHYHOCTH, KOT/Ia OTACIIbHBIC YaCTH CBS3aHBI
MeXy co0o0if 1 00J1a1al0T CMBICIIOBOM HArpy3Koil. BelrmomHeHne ToMaIIHero 3alaHus 3aKperuisieT
U yriyOssieT OCBOEHHE TEOPETUUECKOro marepuana paszaena «OCHOBBI TEXHOJIOIMH KOHCTPYKIHU-
OHHBIX MaTE€PHUAaIOBy» U MOJTOTABINBAET 00YJAIOMIETOCS K MPOMEKYTOYHOM aTTECTAIIUU.

Iloozomoeka k npomescymounoit ammecmayuu (3K3aMeHy) MpenoaraeT:

- U3yYE€HHUE OCHOBHOM U JIONOJIHUTEIILHON JTUTEPATYPHI;

- U3yYEHHUE KOHCIIEKTOB JICKLIN;

25



- U3y4YECHUE OTYETOB M0 JIAOOPATOPHBIM PabOTaM M KOHCIIEKTOB MPAKTUYECKUX 3aHATHH;

- IUCTAaHIIMOHHOE TECTUPOBAHUE TI0 TEMaM.

[Tepeuenp BOIpPOCOB K AK3aMEHY MpeAcTaBieH B myHKTe 7.3. OIeHKa 3a 9K3aMeH BBICTABIIS-
eTcs [0 KPUTEPHSIM, IPEJCTABICHHBIM B ITyHKTE /.4.

9. Hepeqenb I/IH(l)OpMaIIHOHHBIX TeXHO.]'IOl"I/Iﬁ, HCIIOJBbB3YEMBIX IIPHA OCYINECTBJICHUH 06p330-
BaTEJbHOI'0O nMpomuecca mo 1MCuuIJInHe

Jljisl yCrienrHoro OBJIaJeHHUs AUCIUILTMHON MCIIONB3YIOTCS CIeAyIoNne HHPOPMAalHOHHBIE
TEXHOJIOTUU O0Yy4EHUS:

* [Ipy mnpoBeneHUMH JIEKUMH MCHOJB3YIOTCS IPE3EHTALlMU MaTepuajla B IporpamMme
MicrosoftOffice (PowerPoint), ocymiectBiasiercss BbIXOA Ha OpO(ECCHOHAIbHBIE —CaMTHI,
UCIIOJIb30BaHUE BHICOMATEPHAIOB Pa3IMYHBIX HHTEPHET-pecypcoB , atdopma LMS Moodle;

* JlabopaTopHble W  NpPAaKTUYECKHWE 3aHATUA MO JUCUUIUIMHE HPOBOJATCS €
HCIIOJIb30BAHUEM JIEMOHCTPALIMOHHOTO MYJIbTUMEIUHHOTO 000opynoBanus, [I9BM, kowmruiekra
JJIEKTPOHHBIX ~ Y4€OHO-HAIJIAJHBIX  MaTepuayioB  (Mpe3eHTaluil) Ha  (IIeII-HOCUTEIsX,
TEMaTUYECKHE WIUTIOCTPALIMH U IJIAKaThI.

B nponecce n3yueHust JUCHUIUIMHBI Y4€OHBIMU LETSIMU SIBJIIIOTCS IEPBUYHOE BOCIIPUSATHE
yueOHOI MH(pOpMAIMK, €€ YyCBOECHUE, 3allOMUHAHKE, a TAK)KE CTPYKTYPHUPOBAHUE IOJIYyYEHHBIX
3HAHUH M Pa3BUTHE WHTEIUIEKTYaJbHbIX YMEHUI, OPUEHTUPOBAHHBIX HA CIIOCOOBI AEATEIIbHOCTH
pPENpOAYKTUBHOTO Xapakrepa. [locpecTBOM MCIOIB30BaHUS 3TUX MHTEIUIEKTYAJIbHBIX YMEHUMN
JIOCTUTAIOTCSl y3HaBaHME paHEee YCBOEHHOIO MaTrepuana B HOBBIX CUTyalMsX, NPUMEHEHHE
aOCTPaKkTHOTO 3HAaHUSA B KOHKPETHbIX cUTyalusX. I[locpeacTBOM UCHOJIB30BaHUS ITHX
MHTEIJIEKTYaJIbHBIX YMEHUN JOCTUTaIOTCS y3HABAaHUE PaHEE YCBOEHHOIO MaTepHaja B HOBBIX
CUTYalUsX, IPUMEHEHHE aOCTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYalLIUsX.

JUis JOCTHIKEHUsI 3TUX LieNel UCTIONb3YIOTCS B OCHOBHOM TPaJAMLIMOHHbIE HH(OPMAaTUBHO-
pa3BHBAIOIIME TEXHOJIOTUN OOYUYEHHS C YUETOM Pa3IMYHOIO COYETaHUs MacCUBHBIX (GopM (J1eK-
151, IPAKTUYECKOE 3aHATHE, KOHCYIbTALUs, CAMOCTOSATENIbHAS padoTa) U PenpOAYKTHBHBIX Me-
TO0B OOydeHHus (IIOBECTBOBATEIbHOE H3JIOKEHUE Yy4yeOHOM HH(pOpManuu, OObSICHUTEIHHO-
WITIOCTPATUBHOE U3JIOKEHHE) U JIAOOPATOPHO-NIPAKTUYECKUX METOJI0B 00yUYeHHs (BBIOJHEHHE
71a00paTOPHBIX, MPAKTUUECKUX U JOMAIIHUX pacueTHO-rpaduueckux pador).

VYHuBepcuter olecrneyeH HeOoOXOAUMBIM KOMIUIEKTOM JIMLEH3MOHHOTO MPOrpaMMHOIO
o0ecrnievyeHus:

e  CceMelcTBO KOMMEpPYECKHX ONEPaLMOHHBIX cucTeM cemelicTBa MicrosoftWindows;

e oducHbI nakeT npunoxxeHuit MicrosoftOffice;

e [porpamMMHas cCUCTeMa JJIsi OOHapY)XEHUS TEKCTOBBIX 3aMMCTBOBAHHMH B y4e€OHBIX U
Hay4HbIX pabdorax "AHTtumarnar.BY3";

e IByX- U TpEXMEpHasl cucTeMa aBTOMAaTU3UPOBAHHOTO MPOEKTHUPOBAHUS U YEPUCHUS
AutoCAD, KOMITAC — 3D.

10. Onucanune MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCYIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHUIINHE

Peanmu3zanus yueGHOTO mporiecca OCYIIECTBISETCS B CHEIUAIBHBIX YYEOHBIX ayAHTOPHIX
VHHBEPCUTETA JIJIST TIPOBEACHHSI 3aHATHI JICKIIMOHHOTO THUIIA, 3aHATHH CEMUHAPCKOTO THIIA, Jia-
0OpaTOpPHOIO TUIIA, TPYIIOBBIX ¥ WHAUBHIYATBHBIX KOHCYIbTAIIUH, TEKYIIEro KOHTPOJS U MPO-
MEXYTOYHOH aTTecTaliu. Bce aymuTopun yKOMITJICKTOBAaHBI CIICIUATM3UPOBAHHON MeOCIbIO U
TEXHUYECKUMHU CPEJCTBAMH OOYUEHUsI, CIYKAIIMMHU JJIs TIPEJICTaBlIeHUsl y4eOHOM nH(bopManun
Oosbmoi ayauTopuu. [Ipu HEOOXOIUMOCTH 00yUaAIOIIUMCS TIPEJIaraloTcsi HabOPHI IEMOHCTpa-
[MOHHOTO 00OPYyIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, 00eCIIeYnBaIONINe TEMATHICCKHE UJI-
JFOCTPAIIHH.
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CamocrosTenbHas paboTa 00yJaromUXcs BBIOIHICTCA B CIELUATM3UPOBAHHONW ayIUTO-
puM, KoTopas o0opyloBaHa yuyeOHOIl MeOenbro, KOMIIBIOTEPHOM TEXHMKOH C BO3MOXKHOCTBIO
noJKIroueHus K cetu "MHtepHer" U o0ecreyeHreM JI0CTyIa B AJIEKTPOHHYIO HH(POPMALMOHHO-

obpazoBarenbhyto cpeny YIJITY.

EcTh momemenue il XpaHeHUs U MPOPIIAKTHYECKOTO 00CTyKUBaHUS y4eOHOTO 000pYy-

JOBaHUs.

TpeOGoBaHus K ayIHTOPUAM

HanmeHoBanue crienMajgbHBIX IIOMeE-
IIICHUH ¥ MOMEILEHNN 1T CAMOCTOS-
TEJIbHOM paboThI

OcHalleHHOCTh
CIeUAIbHBIX IOMELICHUH 1 IIOMEIIeHUH IS camo-
CTOSITENILHOM PabOTHI

HOMGH.[GHI/IG JJI JICKIIMOHHBIX 3aHATHH

CranpioHapHasi MyJbTUMEIMHHAS YCTAaHOBKA (IIPOCK-
TOp, 9KpaH). YuyeOHas MeOenb

[Tomemnenne is 1aGOPaTOPHBIX 3aHS-
TUH 110 MoAyIo «MaTepuanoBeieHUue»

JlaGoparopusi MeTaJUIOBEJICHUS U TEpMUYECKOi oOpa-
ootku (aym. 2-215, 2-217, 128 M2, 48 mocamoOYHBIX
MecT): Mukpockonsl MUM-7, TIOJIAM  P-312; neun
mydensasie SNOL 8,2/110 (3 mir.); monMpoBalIbHBIN
cTa”ok i nudoB; TBepaomepsl Bukkepc TII-7p-1;
Poksenn TK-14-250; bpunemns tun Th, mMukpotsep-
nomep [IMT-3, neMoHCTpallMOHHBIE CTEH/IbI U TJTAKAThI

[Tomemmenue 1 1a00paTOPHBIX U
MPAKTUYECKHUX 3aHATUH 110 MOJYJIO
«TexHOIOrust KOHCTPYKIIMOHHBIX Ma-
TEpUAIOB»

- JTaGopatopust muThs (ayx. 2-113, 72 M 24 mocanou-
HBIX MECTa): LIaXTHbIE HarpeBaTeJbHbIC NIEUU C Harpe-
BoM 710 900 °C (3 wmit.), meup TammaHa ¢ HarpeBOM J0
1600 °C (1 mrT.), kamepHas npoMsiiuieHHas neub H30 ¢
HarpeBoM 10 1000 °C, KOMIUIEKT OCHACTKU JJIsi M3TO-
TOBJICHUS JUTEHHBIX (Op M MOCIEAYIOEeH UX 3aTUBKU
LBETHBIMU CIUIaBaMH, KOMIUIEKT JEMOHCTPAllMOHHBIX
W3JIeTINHA, MOJTYYEHHBIX Pa3HbIMU CHOCOOAMHU JIMThS U
JpyTue UUTIOCTPALMOHHbBIE MaTepHalbl;

- Jlabopatopus cBapku (ayx. 2-116, 54 M2, 30 mocanod-
HBIX MECT): CBApOYHBIC TOCTHI CTaHAApPTHBIC (2 IIT.);
MCTOYHHMKH MOCTOSTHHOTO M TIEPEMEHHOT0 TOoKa (4 1IT.);
MarHa TouedHoi cBapku mozens [IMT 604 (1 wr.);
neus Ut A y3noHHOI cBapkH B BaKyyme U JUIs Apy-
rux TemaoBbix o0padorok (CILBIJI 1.25/24) ¢ HarpeBoM
no temnepatypsl 1500 °C, a51eKTpoAHBIX MaTE€pUAIOB;
WUTIOCTPUPOBAHHbBIE CTEH/IbI, MOJIEIIH;

- JJabopatopusi 00pabOTKH METAIIIOB pe3aHueM (ayn. 2-
106, 2-108, 2-110, obmas miomans 216 Mm% 30 moca-
JIOYHBIX MECT): TOKapHble yHUBEpcalbHble CTaHkH (7
mrT.); (pe3epHble CTaHKU pasHbIX Mojened (3 1mrT.);
cBepimibHbIe cTaHkud 2M112 u 2I125 (2 mit.); mnoc-
konungoBaibHbI ctaHok 3171 (1 wIT.); KpyryIonuiu-
¢oBanbublii craHok 3A110B (1 mir.); cTporaiabHbIHA
cradok (1 mr.); dpesepnsiii cranok ¢ UITY 6761102
(1 mr.); 3arounsie cranku 36634 (2 mr.). Kommuekr
MpUCIIOCOOTEHUH (THUCKH, MATPOHBI, OMPABKH, KPEMexK
U Jp.), a TAaKXKe JOCTaTOYHBII M0 HOMEHKJIAType U 00b-
€My Habop peXyIEero 1 MEpUTEIbHOIO HHCTPYMEHTA

IToMmerneHus g caMOCTOSITEILHON
paboThI

Cronbl KOMIBIOTEPHBIE, CTYNbs. Paboune mecra, 060-
PYZOBaHHBIE KOMIBIOTEPAMH C BBIXOJIOM B ceTh MH-
tepHeT. DMOC yHuBepcurera

[Tomemenue Ui xpaHeHus U npodu-

Cremiaxu, CTONb, CTYJbsl, IPUOOPHI 1 UHCTPYMEHTHI
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JAKTHUYECKOTO OOCITY)XKUBaHUs y4eOHO-
ro 000py/I0BaHUS

U1l MPOUITAKTHYECKOTO OOCTY)KUBaHUSI y4EOHOTO
o0opynoBaHus
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