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1. OO0mme nosoxkeHust

Hucnumimna «MartepuaJioBeieHue. TeXHOJIOTHSI KOHCTPYKIHOHHBIX MaTePHAJIOBY,
oTHOcUTCS K Onoky Bl ydeOHOro miuaHa, BXOASIIETO B COCTaB 0Opa3oBaTEIbHON MPOTPAMMBI
BhIciero oopasoBanus 27.03.02 - Yopasnenue kadectBoM (Ipoduiib - YrpapiieHHe KaueCTBOM
B TEXHOJIOTHYECKUX CHUCTEMaX ).

HopmatuBHO-MeTOIMYeCKOi 6a30i sl pa3pabOTKu pabodel mporpaMmbl y4eOHON HcC-
nuruHbl «MaTtepuanoBeneHue. TexXHOI0THSI KOHCTPYKIMOHHBIX MATEPUAJIOBY SIBIISIOTCS:

- ®denepanbubiii 3ak0H "OO0 oOpaszoBanuu B Poccuiickori ®enepanuu', yTBEp>KICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

- ®denepanpubiii 3ak0H "OO6 oOpa3zoBanmm B Poccuiickoit denepanuu', yTBEpKICHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

— [Tpuka3z Muno6puayku Poccum Ne 301 ot 05.04.2017 1. O6 yTBepKIeHUU TOPSAKA Op-
TaHW3alUU ¥ OCYILECTBIICHUSI 00pa30BaTEIbHOMN JIEATEILHOCTH 10 00pa30BaTENbHBIM MIPOrpaM-
MaM BBICIIETr0 00Opa3oBaHUA - MporpaMmaM OakalaBpuara, MporpaMMaM CIEHHUaIUTeTa, Mpo-
rpaMmam MarucTparypsbl.

— @DenepallbHbIl TOCYJApCTBEHHBIN 00pa30BaTeNbHBIA CTaHIAPT BBICIIETO OOpa30BaHUA
(®I'OC BO) no nHampasnenuto noarotoBku 27.03.02 «YnpaeneHue kauyecTBom» (ypoBeHb Oaka-
JaBpuara), yTBEp>KICHHBbIM NpukazoM MuHucrepctBa oOpasoBanust u Hayku P Ne 869 or
31.07.2020;

- VY4eOHbIi man 00pa30BaTeNbHON MPOTrPaMMBI BBICHIETO 00pa30BaHMsI HAIPABICHUS 00-
pazoBanus 27.03.02 - Yopaenenue kadectBoM (mpoduiis - YpaBiieHHe Ka4eCTBOM B TEXHOJIO-
TMYECKHX CHUCTeMax), MOATOTOBKH OakaiaBpoB MO O4HON dopme oOyueHus, 0100peHHbIH Yue-
HbiM coBeToM YIJITY (mporokon Ne9 ot 10.09.2020) u yrBepxkaenubiit pekropom YIJITY
(10.09.2020).

OO6yuenue nmo oOpazoBaTeabHOMN Mporpamme obpazoBanus 27.03.02 — YnpapneHnue kade-
cTBOM (TIpoduib - YpaBieHHE KaueCTBOM B TEXHOJIOTUYECKUX CHUCTEMax) OCYIIECTBISETCS Ha
PYCCKOM $I3BIKE.

2. [lepeveHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCIHUILINHE, COOTHECEHHBIX C MJa-
HUPYEeMBbIMH Pe3yJbTaTaAMH 0CBOEHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

[TnanupyeMbIMH pe3ynbTaTaMyd OOydYeHHUs MO IJUCHMIUIUHE SIBISIOTCS 3HAHHS, YMEHUS,
BIIAJICHUS U/WIIM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE ITAIMb/YPOBHH ()OPMHUPOBAHUS KOMIIE-
TEHIUI 1 00ecreynBaroIIie JOCTHKEHHE TUIAHUPYEMbIX Pe3yJabTaTOB OCBOCHHUS 00pa3oBaTelb-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBoeHUs] AUCHUILINHBI — GOPMUPOBAHUE y 00YYAIOIIETOCS MBIIIEHUS, HE00XO0-
JUMOTO JJISI pEIICHUST TIPAKTUISCKUX 33714, CBSI3aHHBIX C YCTAHOBJICHHEM B3aUMOCBSI3U MEXKIY
COCTaBOM, CTPOEHUEM U CBOMCTBAMM MAaTE€pUAJIOB, a TAKXKE PAa3BUTHUE MPEACTABICHUN O MPOU3-
BOJICTBE U PEMOHTE PA3IMYHBIX BUAOB MPOMBIIUIEHHOTO O0OpPYIOBaHMS U CIHOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHHIE TEXHOJIOTUYECKUE MPOIIECCHI C MOBBIMIEHHEM Pab0TOCIIOCOOHOCTH
JIeTaJield U y3JI0B MalllvH.

3agauu AMCHMILIMHBI 32KITIOYAIOTCS B IPUOOPETEHHE CTYIEHTAMH COBPEMEHHBIX 3HAHUI:

- O CYIIHOCTH SIBJICHUH, MPOUCXOANINX B MaTeprajgax Mpu BO3JCHCTBUHM HA HUX pa3siny-
HBIX ()aKTOPOB B YCIOBHX MPOU3BOJICTBA U IKCILTyaTallUu;

- 0 pa3jMyYHBIX CHOCO0axX YNPOYHEHUsS MaTepuasoB, 00ECHEYMBAIOIIUX BBICOKYIO KOH-
CTPYKIIMOHHYIO MPOYHOCTD JI€TaNIeH;

- 00 OCHOBHBIX TpyNIax MaTEpPHAIOB, KX CBOMCTBAX, TEXHOJOTUAX YIPOUYHEHHUS M 00Ja-
CTSIX IPUMCHCHHS,

- 0 Pa3JIMYHBIX CIIOCO0aX U METOoJaX 00pabOTKH MaTEPHUATIOB ISl TIOJIYUICHHS JCTaJIel Tpe-
OyeMoii KoH(HTypaIuy, KauecTBa TOBEPXHOCTH M HYKHBIX CBOMCTB;

- 0 MPUHIIMIIAX BBIOOPA PA3TMYHBIX TEXHOJIOTHH OOpaOOTKHM METANIOB M JAPYIMX KOH-
CTPYKLIMOHHBIX MaTEPUAIIOB.

[Tporiecc n3yyeHUs: TUCITUTUTMHBI HAIIpaBJieH Ha (OpMUPOBAHKE CIICAYIONIEeH obmenpodec-
CHUOHAJIBbHON KOMIICTCHIIUH.



OIIK-2 — cnocoben popMyarpoBaTh 331a4u MPO(HEeCCHOHATBHON IESTETbHOCTH HA OCHOBE
3HaHUI NPOMUIBHBIX PA3EIOB MATEMATUYECKUX M €CTECTBEHHOHAYYHBIX JUCLIUIUIMH (MOAYIIEH)

B pe3ysabTare n3y4eHus JMCHUILIMHBI 00yYAIOIINICS T0JIKEH

3HATh:

- (PM3NYECKYIO CYIIHOCTH SIBJICHUI, IPOUCXOAIINX B MaTepUaiax B YCIOBUSAX MPOU3BO/I-
CTBa M JKCIUTyaTalluu M3JENUi MOoJ BO3ACHCTBHEM BHEUIHUX (HDaKTOPOB (HArpeBa, OXJIaXJACHUS,
JIaBJICHUS]), UX BIMSHUE HA CTPYKTYPY, @ CTPYKTYPbl HAa CBOMCTBA COBPEMEHHBIX METAITINYECKUX
Y HEMETAJUIMYECKUX MaTepPHaJIOB;

- CYIIHOCTb, TEXHOJIOTHIO U OCOOCHHOCTH COBPEMEHHBIX METOJIOB 00paOOTKH KOHCTPYK-
[IMOHHBIX MaTEPUAJIOB JIJIsl U3TOTOBIICHUS JeTajel 3a1aHHOM POPMBI U Ka4ecTBa;

yMeTb:

- BBIOMpATh MaTepHalbl, OIECHUBATh U IMPOrHO3UPOBATH MOBEICHUE MaTepuaia U MPUYHH
OTKa30B IPOAYKLIHHU II0JT BO3AEHCTBUEM Ha HUX Pa3IMUHBIX 3KCIUTyaTallMOHHBIX (DaKTOPOB;

- Ha3HayaThb COOTBETCTBYIOIIYIO 0O0pabOTKY Il TOJYYEeHHs 3aaHHBIX CTPYKTYp U
CBOICTB, 00€CIIeUNBAIOIINX HAJEKHOCTD IPOTYKIIUU;

- 00BACHATH MPUYUHBI OTKA30B J€Tajeil U MHCTPYMEHTOB B MPOLIECCE IKCILTyaTalluH;

BJIaJIeTh HABBIKAMM

- HaBBIKAMH Pa3pabOTKU TUIOBBIX TEXHOJOTHYECKHX IMPOILIECCOB TEPMHUYECKON, XMMHUKO-
TEPMUYECKOI 00pabOTKM ¥ TOBEPXHOCTHOTO YIIPOYHEHUS JICTAICH;

- METOJIaMU MPOBEJEHUSI KOMIUIEKCHOT'O TEXHMKO-3KOHOMHUYECKOTO aHalu3a Jisi 000CHO-
BaHHOT'O MPUHSTUS PELICHUH, U3bICKaHHUSI BOZMOXKHOCTH COKpPAILLEHUS LIUKJIa padoT, cCOAeCTBUS
MOJTOTOBKE IMPOIEcca UX pealn3alu ¢ 00ecredeHneM HEOOXOIUMbIX TEXHUYECKUX TAHHBIX.

3. MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH POrpaMMbl

JlaHHas yuyeOHas IUCLUIUIMHA OTHOCUTCS K 00sS3aTeNbHBIM TUCHUIUIMHAM 0053aTelbHOM
YacTH, YTO O3Ha4yaeT (OpMHUPOBAHKE B MpoIlecce 00ydeHus y OakaiaBpa OCHOBHBIX TTpodeccro-
HAJIbHBIX 3HAHUN M KOMIETEHIMI B paMKax BBIOPAaHHOTO MPOQUIIs.

OcBoeHUEe JaHHOW TUCIUILIIUHBI SBJISIETCS HEOOXOIMMOW OCHOBOW JJIS TOCIIEIYIOIIETO
uzyuenust aucuuiuind OINOII, 3amuTa BbIMyCKHON KBaJIM(UKAIIMOHHONW paboThl, BKIOYas MOJ-
TOTOBKY K IIPOLEAYPE 3alUThl U IPOLEAYPY 3aIIUTHI.

Ilepeuens obecneuugarowux, CONymcmeyuux u 0decneuusaemplx OUCYUnIUH

Ob6ecnieunBaronme ConyTcTBYIOIINE ObecneunBaeMbIe
Okosorus Teopernueckast MexaHHKa Teopust MEXaHW3MOB U MaIlluH
Maremaruka TennoTexHuka Heranu Maivux
duznka I'mopaBnyka ¥ rUIpO- THEBMONPHUBO, | DIEKTPOTEXHHUKA U 3JIEKTPO-
Xumus JloTIOTHUTENBHBIE TIIABBI MATEMATHKH | HUKA
Nudopmaruka JlomonHuTeNbHBIE TTIAaBbI (PU3UKH Brinonnenue, noaroToBKa K
YyeOHnas npaktuka (o3Ha- | CompoTHBIEHHE MaTEPHUATIOB clade ¥ cAada rocyJapCcTBEeH-
KOMHTEJIbHAs) HOTO HK3aMeHa

VYkazaHHbIE CBSI3U AUCHUIIMHBI JAI0T 00Yy4aroIEeMycsl CHCTEMHOE IPEJICTaBICHUE O KOM-
IJIEKCe M3Yy4aeMbIX AUCHHUILTUH B cooTBeTcTBUU ¢ OI'OC BO, uto obecrneunBaeT TpeOyemblit
TEOPETHUECKUN YPOBEHb W MPAKTUUYECKYIO HAIMPABIECHHOCTh B CHUCTeMe OOydeHHs U Oymymiei
JIeATEIbHOCTH BBITYCKHUKA.

4. O0beM TUCHUIIMHBI B 324€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJeMHYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4aloluXcs ¢ mpenojaaBaresieM (10 BUIaAM
y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 PAa00Ty 00y4aroIMXCs
O061mast TpyI0eMKOCTh TUCITATIITHHBI

o Bcero akameMnduecknx 4acoB
Bun yueGHOM paboThI
ouHas popma | 3aouHas popma
KonrakTHasi pa6oTa ¢ npenojaBarejieM: 54,35 14,35
nexuuu (JI) 26 6
npaktrueckue 3anarus (I13) - 4
nabopatopusie padotsl (JIP) 28 4




Bcero akanemMmnuecknx 4acos

Bun yuebuoid padots: ouHas ¢oopMa | 3aouHas Gpopma
WHBIE BUIbI KOHTAKTHOUW pabOThHI 0,35 0,35
CamocTosiTe/IbHAs patoTa 00y4alOIIMXC: 89,65 129,65
M3y4eHUEe TEOPETUUYECKOTr0 Kypca 53 71
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 18
BBITIOJIHEHUE JOMAIIHETO 3aJaHUI 12 12
MTOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIlKI 14,65 28,65
Buj npomexyTO4HOI aTTecTAllMuU: IK3aMeH IK3aMeH
OO01mas Tpy10eMKOCTh 4/144 4/144

*KonTakTHas paboTa 00ydJarolMXcs ¢ MpenojapaTeneM, B TOM YUC/Ie ¢ TPUMEHEHHEM MCTAHIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJOTHIA, BKIFOYACT 3aHATHS JICKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMHHAPCKOTO THIIA, 1abopaTopHbIe
3aHATHUS, U (WIH) TPYIIOBBIC KOHCYNIbTAIMY, U (WIH) HHAUBAIYAIbHYIO pab0Ty 00yJaroIierocs ¢ mperoaaBaTeiiem,
a TAaKXKXE aTTCCTAlMOHHBIC HCIIBITAHUA HpOMe)KyTO‘-IHOﬁ aTTeCTaluu. KOHTaKTHaﬂ pa60Ta MOKET BKJIKOYATh HWHBIC
BUJIBI Y4eOHOW JEATeNIbHOCTH, NpelyCMaTpUBaloOlie IPYNIOBYI0 M MHAMBUAYyalbHYI0 paboTy oOy4arommxcs c
npemnoaaBareiaeM. Yackl KOHTaKTHOM pabOThI ompenesisitores [lomokeHHeM 00 OpraHM3alid W MPOBEJACHHUU KOH-
TaKTHOW paboThI MpH peanu3aluu 00pa30BaTEIbHBIX POrPAMM BBICIIETO0 00Pa30BaHUS, YTBEPKICHHBIM Y YCHBIM
coseroM YIJITY ot 25 deBpans 2020 roxa.

5. Coeprkanue IMCUUILIAHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jejiaM) ¢ YKa3aHUueM OT-

BCJACHHOI'0O HA HUX KOJINYECTBA aKaJeMHUYECCKUX YaCoB
5.1. TpyaoeMKOCTH pa3/iei0B JUCHUILITUHBI
o4Has ¢opMa 00y4eHHUsI

No HanmenoBanue pazniena quciu- JI | II3 | JIP Bcero CaMocTogTenspHas
1/ ILJIAHBI KOHTAKTHOM pabora
paboTsI
1 | OcHOBBI CTpOEHMS U CBOMCTBA Me- 4 ) 5 10 9.5
TaJIJIOB
2 | OCHOBBI TEpMUYECKOI 00pabOTKH ) ) 6 6 155
Y TIOBEPXHOCTHOTO YIPOYHEHUS ’
3 | KoHCTpyKIIMOHHBIC METAIIIBI U 6 i 4 10 115
CILJIaBBI
4 | HemeTamnndeckue U KOMIIO3UIIU- 4 ) i 4 195
OHHBIE MaTEePUAIIBI
5 | OCHOBBI TEXHOJIOTHH KOHCTPYKIIH- 12 ) 12 24 19
OHHBIX MaTEePHAJIOB
HToro no pazgenam: 26 - 28 54 75
ITpomMexyTodHast aTTeCTarus X X X 0,35 14,65
Hroro - 54,35 89,65
Bcero 144
3a04Has (popMa 00y4yeHHs
Ne HaunmenoBanue pazaena quciu- J | II3 | JIP Bcero CamocTosTenpHas
n/n TUJTVHBI KOHTaKTHOM pabota
paboTHI
1 | OCHOBBI CTPOCHHUSI M CBOMCTBA Me- 1 ) 2 3 14
TaJIJIOB
2 | OCHOBBI TEpMUYECKOI 00pabOTKH 1 ) 2 3 18
Y TIOBEPXHOCTHOTO YIIPOYHEHUS
3 | KoHCTpYKIIMOHHBIC METAJUIBI 15| - i 15 16
CILJIABBI
4 | HemeTamandeckue U KOMITO3HIIM- 05| - i 0.5 o4
OHHBIE MATEPUAITBI
5 | OCHOBBI TEXHOJIOTH KOHCTPYKIIH- 2 4 - 6 29




Ne HanmenoBanue pazaena qucuu- J | II3 | JIP Bcero CamMocrogTeabHas

/I TUTHHBI KOHTaKTHOM pabora
paboThI
OHHBIX MaTEePHaJIOB
HToro no pasnenam: 6 4 4 14 101
ITpomexyTodHas aTTecTamms X X X 0,35 28,65
Hroro - 14,35 129,65
Bcero 144

5.2. Conep:xanue 3aHATHI JeKIIHOHHOT0 THIIA

Pazoen 1. Ocnoevl cmpoenus u ce0iicmea Mmemaiios

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKK arperaTHhIX COCTOSHHIA BemecTBa. OCHOBHBIE THUIBI KPHCTAJUIU-
yeckux pemierok. [lomumopdusm. Aumzorponus. Texcrypa meramia. Knaccudukanus meran-
70B. /leekTbl CTpoeHMs KpUCTAJUIMYECKUX Tell. ToueuHble, TuHEeHbIE (AUCIOKAIMN) U TIOBEPX-
HOCTHbIE AedexThl. [InoTHOCTh nucnokanuii. BiusHue temmneparypbl Ha IUIOTHOCTH J1e()EKTOB.
Bnusaust 1eeKToB KPUCTATMYECKOM PelIeTKH Ha MTPOYHOCTh MeTalioB. | paduk 3aBUCHMOCTD
MPOYHOCTH OT IJIOTHOCTU JedekToB. Hakien, Bo3Bpar (OTAbIX, MOJUTOHU3AIMS) U PEKPUCTA-
JIU3anusl.

1.2 [Inacmuueckas oegpopmayus u MmexaHudeckue ceoLucmed Memaiios

CBoiicTBa METAUIOB C pUMepaMu. MexaHudeckrue CBOMCTBa MeTalioB. JluarpamMma pactsi-
seHusi. OCHOBHBIE MOKAa3aTey MPOYHOCTH U TIACTUYHOCTH, BBISBIISIEMbBIE TIPU CTATHUECKUX UCIIbI-
TaHusX. TBepaocT. MeToabl M3MepeHHsT TBEPAOCTH M OOJIACTH MX MpUMEHeHus. J[nHammyeckue
UCTIBITaHMsI METAJJIOB U UCTIBITaHUSI IIPU MIEPEMEHHBIX Harpy3kax. [IpuHiunuansapie cxemsl. Y aap-
Hasl BA3KOCTb, YCTAJIOCTh, IPE/IEN BEIHOCIMBOCTH.

1.3 IIpoyecc kpucmaniusayuu u ¢hazosvle npeepayeHus 8 Cniasax

[Tpouecc kpuctamnmuzanuu. JennputHas nukBamusa. CraB. OCHOBHBIE THIBI CILIABOB.
JluarpamMma COCTOSIHUS. MeTOMKa MOCTPOCHHsI TUarpaMM COCTOSIHUSI Ha TpuMepe ciutaBa Pb-
Sb. TIpasuno otpeskos. JlukBamusa. Pa3zoBsie npeBparienus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXeMBI CTPYKTYD.

1.4 OcHnosHvie munvl ouazpamm coCmosHuUs

JlnarpaMmbl COCTOSIHUS CIIJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEP/IOM COCTOSTHUM HEPaCTBO-
PHMBI, 00pa3ylOT MEXaHUYECKHE CMECH CBOMX MPAKTUYECKHU YMCTHIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMma COCTOSIHMS CIUIaBa, KOMIIOHEHTBI KOTOPOr0 HEOTPaHUUYEHHO PACTBOPUMBI JIPYT B Jpyre
(Cu-Ni). lnarpamma COCTOSIHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XUMH-
yeckoe coenuHeHne (Mg-Ca). JluarpaMma cOCTOSIHUS CIIJIaBOB U3 JABYX KOMIIOHEHTOB OI'paHU-
YEeHO PAacTBOPUMBIX B TBepaoM coctosiHuu (Cu-Ag, Al-Cu).

1.5 Jluaepamma sncenezo yemenmum

Huarpamma Fe-Fe;C. Tepabie dassl cuctemsl Fe-FezC. da3oBbie mpeBpalieHus B cIijia-
Bax Fe-Fe;C. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJIe30yTIIepOAUCTHIX CIIJIABOB.

Pazoen 2. Ocnosvt mepmuueckoii 00padbomKu u n0GEPXHOCMHO20 YRPOUHEHUS

2.1. OcHogvl mepmuueckou 0opabomxu

Tepmuueckas 06paboTka. OcHoBHBIE MapameTpbl pexkuMa TO. ObmenpuHsTHE 0003HaYe-
HUS Ha quarpamMme coctosHus. Ctaauu pacnazia aycreHuTa. J[marpamMmma TepMOKHHETHYECKOTO
pacrmajia ayCTeHMTa M IpeBpalleHunil aycrenuta. [IpeBparnienust aycreHuTa pu pa3iuyHbIX CKO-
pocTsax oxnaxzaeHus. OcodbeHHocTH nudppy3noHHOTO, 6e311ub(Py3MOHHOTO U CMEIIAHHOTO Tpe-
BpallleHUsl ayCTEHUTA MPU PA3IMYHBIX CKOPOCTIX oxJaxaeHus. CTpyKTypbl, 0Opasyroliecs npu
Pa3IMYHBIX CKOPOCTAX OXJIAXKIACHUSI.

2.2 3axanxka u omnyck cmanu

MapreHcuTHOEe TpeBpallleHre. 3akaika. Kputhdeckas CKOpPOCTh 3aKalKW. 3aKalnBae-
MocTh. [IpokanuBaemMocTs. BiusHue conepkanus yriaepoja B CTaIsX HAa TBEPAOCTh MapTEHCHUTA.
3akanka u ee Buabl. O6paboTKa X0JI0A0M, €€ Ha3HAUYCHHE U 001acTh npuMeHeHus. OTIyCK, ero
Bubl. HazHaueHne KaxJjoro BUa OTITyCKa.



2.3 Xumuko-mepmuyeckas oopabomxa. I[losepxHocmuas 3akaixa

Xumuko-repmudeckast oopadotka cramu. [lponeccsr XTO. dakTopsl, Baustonye Ha auddy-
3MI0 TIPM XUMHUKO-TepMHIUYecKoi oOpabotke. Llemenrtamnus cramu. Tepmuueckas oOpaboTKa 1eMeH-
TOBaHHBIX CTalel. A30TUPOBAHUE U HUTpoLIeMeHTaIus cTany. [loBepXHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayus cmanu

Omxur. Bupsl oTxura u ux HazHadeHue. Hopmanuzanus, ee nemu.

Pa3zoen 3. Koncmpykuyuonnvie memanivl u cniagol

3.1 Cmanu

Knaccugukanus yriaepoaucTsix craieil. MapKupoBKa KOHCTPYKIIMOHHBIX U HMHCTPYMEH-
TaJbHBIX YIJIEPOJUCTBIX CTaliell. YTIepoaAucThie CTadl OOBIKHOBEHHOI'O KauecTBa, YIJIEpOJIH-
CTBIE KOHCTPYKI[MOHHBIE Ka4eCTBEHHBIC CTaJM, aBTOMATHBIC CTaJld — MapKHpPOBKA M 00JacTu
npuMeHeHus. BiusiHue yriepoaa Ha CTPYKTYpPY U CBOMCTBa ctajiei. JlerupoBanue cranieil, Biu-
saue jerupyromux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTajieii. Map-
KUPOBKa U KiacCHU(UKaIUs JETHPOBaHHbBIX cTaneil. LleMeHTyemble U ymydliaemble JIETUPOBAH-
Hbele cranu. Koppo3noHHOCTOMKHE JierMpOoBaHHbIE CTald. JIerMpoBaHHBIE CTadM C OCOOBIMU
cBoiictBamu. [IpyKUHHBIE U MAPUKOMOIIUITHUKOBBIE CTATH.

3.2 Yyeynwi

benrie, oTOeneHHbIe U cepble UyTYHBI, UX CTPYKTypa. MapkupoBka cepbix yyryHoB. O0ua-
CTH IIPUMEHEHUS CEPBIX, BBICOKOPOUHBIX U KOBKUX UYT'YHOB.

3.3 Meow u cniagul Ha ee ocHoge

MapkupoBKa TUTEHHBIX U 1e()OpMUPYEMBIX JIaTyHEH, 00JacTh IpUMeHeHus1. Bimsinue co-
JepKaHus IIMHKa Ha (a30BbId COCTAB U MEXaHUYECKUE CBOWCTBA JIaTyHell. MapKupoBKa TUTE-
HBIX U AeopMupyemMbIX OpoH3, 00JIaCTH TPUMEHEHUSI.

3.4 Antomunuti u cniagel Ha e20 OCHOGe

Huarpamma «Al-nerupyrommuit snement». JlepopMupyeMbie aarOMUHUCBBIC CILIaBbI, HE
yIpoyHsieMble TepMU4eckoil 00padoTkoii. JlehopMupyemble antOMUHUEBBIE CILIABbI, YIIPOUHsIe-
Mble TepMUYeckoil 00paboTkoil. JIuTeliHble antOMUHUEBBIE CIUIaBbl. MapKUpoOBKH, oOnacTu
IIPUMEHEHHUS, IPUMEPBHI.

Pazoen 4. Hememannuueckue u KOMnO3UUUOHHbIE MAMEPUATIB

4.1 Cmpyxmypa u ceoticmea Mamepuanos

Knaccudukanus HeMeTaNIMYeCKUX MaTepuaioB MO MpoucXoxkaeHuto. CTpyKTypa, CBOM-
CTBa U KJIacCU(pUKAIUS TOJTUMEPOB

4.2 llnacmmaccol

[Monyuenne mnactmacc. [lonmumepusamms. [lomukonaeHcanus HasHadeHne w1 MexaHH3M
neiictBus 100aBoK. JIocTOMHCTBA M HENOCTAaTKU IUlacTMacc. TepMOIIaCTUYHbIE U TEpMOpeak-
TUBHBIE IIacTMacchl. [Imactmaccesl ¢ HanosHUTENSIMU ["a30HaNOIHEHHbIE IJIACTMACChI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tony4yeHue pe3uH, UX CTPYKTypa U cBOiicTBa. Bubl KaydyKoB, HX CIIOCOOBI MOTYYEHUS U
obOnactu npumeHeHHs. J{00aBkM B pe3uHbl M MX (PyHKUIHMOHaTbHOE Ha3zHaueHue. CTeKIlo, ero
CTpOEHUE, CBOICTBA M CIIOCOOBI MostyueHus. Buasl crekon u ux 001acTé NPUMEHEHUS

4.4 Komnosuyuonnvie mamepuanvl

Komno3uimonHslii Matepuail U €ro KOMHOHEHTHl CrocoObl MOJy4YeHHs KOMIIO3UTOB.
Komno3ummonsble MaTepuasl ¢ HyJlb-MEPHBIMU HAIMOJIHUTEISIMH, C OJHOMEPHBIMH HAIOJIHUTE-
JSIMU U C JBYXMEPHBIMU HanoJHUTENAMU. CIieUeHHBIH aJlOMUHUEBBIN nopouok. Komno3unu-
OHHbIE MaTepuajbl Ha HEMETAIINYEeCKONH OCHOBE. CTEKIIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
JIO0KHUTBI. OpraHoBONIOKHUTEI. Kepamuieckre KOMIIO3UIMOHHbBIE MATEPUAIIBI.

Pa3zoen 5. Ocnoevt TKM

5.1 OcHo6vl 1umetino2o npou3eoocmea

TexHomoTHs MONMYYEHUsI OTIWBKU B TIECYAHO-TVIMHUCTOU (hopme (JuThe B pa3oBbie (Hop-
MBI), CX€Ma, OCHAacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTUS MOIYyYEHHs OTIIMBOK B
0005104KOBBIX (popmax. TeXHOJOTHs MONY4YEeHUS OTIMBOM METOJIOM JIUThs IO BBIIUIABIISIEMbBIM
MojensiM. TeXHOIOTus INThsl KOKWIIb. VI3roToBIIeHNE OTIMBOK LIEHTPOOSKHBIM CIIOCOOOM.
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5.2 Obpabomxa memannos dasnenuem

[TnactuyHOCTh. 3aKOH MOCTOSIHCTBA 00beMa. [IoHATHA HaKIIel, BO3BPAT U PEKPUCTAIIIN3A-
s, XonoHas u ropsiaast nrepopmarun. [IpokaTka u ee ocHOBHbIE criocoObl. Byl mpoduiibHo-
ro npokata. Buabl kanubpos. bitomsl u cnsosl. [IpeccoBanue. CymHoCTh npoiiecca U ero OTJIH-
YUTeNbHbIE 0COOCHHOCTH. CXeMBl MPSIMOTO M o0paTHOro npeccoBanus. [Ipomgykuust mpeccoBa-
Hus. JloctomHcTBa U HepocTaTku Metoda. Bonouenne. CymHOCTb, cxemMa, 0COOEHHOCTH U MPO-
nykuus npouecca. Koska. CylHoCTb npoliecca U ero OTJIM4Yue oT npeccoBanus. Onepanuu cBo-
601011 KOBKH. [locTronHcTBa 1 HepocTaTku. OObeMHasl IITaMIIOBKA M IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npouzeoocmea

Capka. Meronpl CBapKu IUIaBJICHHEM U JaBJICHHEM. XHMHU3M U MEXaHHM3M IPOIECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpykuus snexrpoaa mist PIIC. Beibop anexkrpona.
Tunsl cBapHBIX coeMHEHUH. ["a30Bas cBapka U pe3ka MeTalioB. DJIEKTPOKOHTAKTHAs CBapKa, ee
CYIIHOCTb M BUJBL. Perynmpyroniue napaMmerpsl 3T0M cBapkH. l'a3oBas cBapka. Mcnosb3yemsie
ra3pl U CBapO4YHbIe MaTepuajbl, 000pyI0BaHUE. Y CTPOHCTBO ra30CcBapoOYHOi rpeiku. TexHomo-
rUs IpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pe3aka. [lomyaBromMmatuyeckas 1 aBTOMaTHu-
yeckas 1yroBasi cBapka noj cioem Quroca. Jlyropast cBapka B aTMocdepe 3alIUTHBIX razax.

5.4 Ocnogvl 06pabomku pezanuem

Pexxumbl pezaHus U 1IepOXOBATOCTh MOBEPXHOCTU. BiusHue peXMMOB pe3aHus Ha IIepo-
x0BaTocTb. OCHOBHBIE OIEpAallUU TOYEHHSA. THMBI TOKAPHBIX PE3LOB MO TEXHOJOTUYECKOMY
HA3HAYCHUIO M OINepaluyd HUMU BhIMONHsIeMble. CBepieHUE, 3eHKEpOBAaHUE, pa3BEepPThIBAHUE.
DneMeHThl pexxuMoB pesanus. [IporsruBanue. Cxembl 00pabOTKH 3aroTOBOK Ha MPOTSIKHBIX
CTaHKax C 3JIEMEHTaMH pexuMoB pezanus. DpesepoBanue. CxeMbl 00pabOTKH 3arOTOBOK Ha
(dpe3epHBIX CTaHKaX ¢ JIEMEHTaMH PeXUMOB pe3anus. Turel Gppe3 u moBepxHOCTH UMU 00pada-
TeiBaeMble. [llnudoBanre. OCHOBHBIE cXxeMbl HUTH(OBAHUSA. DIEMEHTHI PeXXUMOB pPE3aHUs MPH
nu¢oBaHuU. XOHMHTOBAHHE: CXE€Ma, CYIIIHOCTh U Ha3HaueHue. CynepUHUIINPOBAHUE: CXEMa,
CYIIHOCTb M Ha3HaueHue. [lonmupoBanue, abpa3MBHO-KUIAKOCTHAs OTJENKA, IPUTUPKA - CYIIHO-
CTH 3TUX 00paboTOK, X Ha3HaueHHe U pasnuuue. CrocoObl Hape3aHus Pe3bObl

5.3. TeMbl 1 (pOpMBI 3aHATHI CEMHHAPCKOI0 THIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE NPEyCMOTPEHbI IPAKTUYECKHE U JIa0OpaTOPHBIE 3aHATHS

No HaumeHnoBanue pasnena AMCHUIUIMHBL dopma npoBeIeHHs TpynoeMKocTb, yac
B (Momyst) 3aHSATHUS OYHast 3a04Hast
1. | OcHoBBI cTpoeHUS U CBOMCTBAa MeTayuioB | JlaGoparopnasi pabota 6 1
2. | OCHOBBI TepMHUYECKON 00paObOTKH U MO-

BerHOCTH(I))ro prO‘IHeHI/II)SI Jlaboparopuas padora 6 2
3. | KoHCTpyKIIMOHHBIE METaJIJIbI M CILIABHI JlaGopatopHas paboTa 4 1
4. | OCHOBBI TEXHOJOTHH KOHCTPYKIIMOHHBIX | JlaboparopHas pabota 12 -
MaTepHaoB ITpakTuyeckas pabora - 4
Hroro yacos: 28 8
5.4. leTajau3anusi CaMOCTOATEJIbHOH padoThI
Tpynoemkocts
Ne Haumenosarue pasfiena guc- Bun camocrositensHO# paboTh e qac ’
[UTUTHHBI (MOIYJIST)
OYyHas | 3a04Has
1 OCHOBBI CTPOEHHUS M CBOMCTBA | H3YYECHHE TEOPETHUECKOTO Kypca 8 12
' METAJIJIOB MOJTrOTOBKA K TeKylieMy koutpomo | 1,5 2
OcHoBbI TepMueckolt 06pa- M3ydeHne TEOPETHIECKOTO Kypca 14 16
2. OOTKHU M MOBEPXHOCTHOTO
YIPOYHEHHUS] MOATOTOBKA K TEKYIIEMY KOHTPOJTIO 15 2
3 KOHCTpYKITMOHHBIE METAJIJIBI U | HW3Y4YEHHE TEOPETUYECKOTO Kypca 10 14
' CILIaBbI MOJTrOTOBKA K TeKyniemy koutpomo | 1,5 2
4 Hemeramnnieckue u KOMIIO3U- | HW3Y4YEHHE TEOPETUYECKOTO Kypca 18 20
' LIMOHHBIE MaTEPUAJIbI MOJTrOTOBKA K TeKyliemy koutpomo | 1,5 4
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TpynoeMKocTsb,
HaumenoBanue pasnena auc- N
Ne Bun camocrosTensHO#M paboThI qac
LUTITAHBI (MOTYJIs1)
O4YHas | 3a04Has
M3y4eHHe TEOPETUYECKOTo Kypca 3 11
OCHOBBI TEXHOJIOTUU KOH- = D P
5. MOJITOTOBKA K TEKYIIEMY KOHTPOIIIO 4 6
CTPYKLMOHHBIX MAaTepHUaoB
BBIIIOJIHEHNE JOMAIIHETO 3aJaHUs 12 12
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIIN 14,65 28,65
HToro yacos: 89,65 129,65
6. [lepevyeHb y4eOHO-METOIUYECKOT0 00ecTIeYeHUsI MO JUCHHILIMHE
OcHoBHasi M JONOJIHUTE/IbHAS JINTEPaTypa
Ne ABTOp, HAMMEHOBaHKE Ton us- [Tpumedanue
JaHUs
Ocnosnasn numepamypa
1 | Apszamacos, b. H. Marepuanosenenue : yueOnuk / b. H. Ap-
3amacoB, B. 1. Makapoga, I'. I'. Myxun. — 8-e usn., crep. —
Mocksa : MI'TY um. baymana, 2008. — 648 c. — ISBN 978- [TomHOTEKCTOBBIH 110-
5-7038-1860-2. — Texcr : anekTpoHHsblii // Jlans : anektpon- | 2006 CTYI MIPH BXOJE TI0
HO-OMOIMOTEeYHAS CUCTEMaA. — URL: JIOTUHY U Mapoito™*
https://e.lanbook.com/book/106366 — Pexwum moctyma: s
ABTOPH3. M10JIb30BATENICH.
2 | MarepuanoBeJieHHE ¥ TEXHOJIOTHS METAJUIOB : YUEOHHK IS
CTYJICHTOB BY30B, OOYYarOIIMXCS 0 MAIIMHOCTPOHT. CIELH-
anpHocTsM / I, II. ®erucom [u np.] ; mom pemn. I 2006 67 SK3EeMIULSIPOB B
1. ®etncosa. - U3a. 4-e, ucnp. - Mocksa : Briciias mikona, oubmmoreke YIJITY
2006. - 862 c. : mi. - bubaworp.: c. 849. - ISBN 5-06-004418-
1:446.09 p.
3 | Hpun, M.E.TexHonorusi KOHCTPYKIIMOHHBIX MaTepHalioB U
MatepuaioBerenue |[Tekcr]: yueOHuk st By3oB / M.E. 1990 177 3K3eMILTApOB B
Hpun, M.A. Mockanes. - Mocksa: Beicias mxosa, 1990. - ouonuoreke YI'JITY
447 c.
Jononnumensnan numepamypa
4 | CipaBOYHHK M0 KOHCTPYKIMOHHBIM MaTepuajaM : CIpaBOY-
nuk / b. H. Ap3amacos, T. B. ConosbeBa, C. A. I'epacumoB
[u np.] ; mox pemakiueit b. H. Ap3amacosa, T. B. ConoBre- .
Boi. — Mocksa : MI'TY um. baymana, 2006. — 640 ¢c. — 2006 H(;:HST;KI:TB(;BOHIZ f[(())_
ISBN 5-7038-2651. — Texkcr : anexTpoHHbIH // JlaHb : smek- yIip A *
) JIOTHHY W TIapOJII0
TPOHHO-OMOIMOTEYHAS cucreMma. — URL:
https://e.lanbook.com/book/106473 — Pexum pocTyma: yist
aBTOPHU3. OJIb30BaTEIICH.
5 | Ilepesepros, B. II. TexHonorun KOHCTPYKLMOHHBIX MaTepH-
anoB : yueOHoe mocooue / B. I1. IlepeBepToB. — Camapa :
CamI'VIIC, [6. r.]. — Yactb 1 : CBapoUHbBIE TEXHOJIOTHH — [TomHOTEKCTOBBII 10-
2013. — 120 c. — Texkcr : anexrponHsli // Jlanb : snekrpon- | 2013 CTYII IPH BXOJE 110
HO-OnMOMMoTEUHas CUCTEMA. — URL: JIOTHHY U Mapoiio™*
https://e.lanbook.com/book/130343 — Pexwum poctyma: yist
aBTOPHU3. OJIb30BATEIICH.
6 | [lepeBepros, B. I1. TexHonmOrnM KOHCTPYKIIMOHHBIX MaTEPH-
anoB : yuebnoe nocodue / B. Il. IlepeBeproB. — 2-¢ m3n.,
nepepad. u gom. — Camapa : Caml VIIC, [6. 1.]. — YacTs 2 : .
9 ITonHOTEKCTOBBIH 10-
JluteiiHasg ¥ MOPOLIKOBAasi TEXHOJIOTHH. JlazepHbIe TEXHOIO-
2018 CTYII IIPYU BXOJIE 110
run 00paboTku MatepuanoB pezanuem — 2018. — 192 ¢c. — %
A . ) JIOTHHY W TapOJII0
Texcr : aaekTpoHHbIH / JlaHb @ 3JIeKTPOHHO-OMOIHUOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130452 —
PexxuM poctyma: ajisi aBTOpH3. MOJIB30BATENICH.
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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
https://e.lanbook.com/book/130343
https://e.lanbook.com/book/130452

ABTOp, HaMMCHOBAaHHC

TI'om us-
JTaHUSA

[Tpumeuanue

ITepeBeptoB, B. I1. TexHoNOrMM KOHCTPYKITMOHHBIX MaTEpH-
anoB : yueOHoe mocooue / B. II. IlepeBeproB. — Camapa :
CamI'VIIC, [6. 1.]. — Yactp 3 : TexHonorus o0pabOTKH Ma-
tepuanoB gaeieHuem — 2013. — 125 ¢. — TekcT : 2mek-
TpOHHBIH // JlaHb : 3JEKTPOHHO-OMOIMOTEYHAsT cucTeMa. —
URL.: https://e.lanbook.com/book/130345 — Peskum mocty-
ma: JUisi aBTOPH3. TIOJIb30BaTEICH.

2013

IToTHOTEKCTOBBIN J10-
CTYTI TIPA BXOJIE TI0
JIOTHHY U Tapoiro*

MeramnoBenenne [Tekcr] yueObHoe Tmocobme / b.
A. TlotexuHn ; YpalbCKuif TOCYIapCTBEHHBIN JIECOTEXHHUYE-
CKHI yHUBepcHUTET. - EkaTepunOypr : YIJITY, 2019. -99 c. :
WiI., IB. Wi1. - bubmuorp.: ¢. 87. - ISBN 978-5-94984-707-7

2019

5 3K3eMIISIPOB B OMO-
muoreke YIJITY

Marepuanosenenue [TekcT] : MeTon. yka3aHus K BBITIOJIHE-
HUIo N1a0. pabot no yueOHo# qucuuiuinHe "MatepuanoBene-
HHE © TEXHOJNOTHA KOHCTPYyKHm. wmartepuanoB" / b.
A. llorexuH [u ap.] ; Ypain. roc. necotexH. yH-T, Kad. Tex-
HoJIoTHH MeTaiuoB. - ExkarepunOypr : YIJITVY, 2010. - 40 c.

2010

100 5x3eMILIsIPOB B
oudmmorexe YIJITY

10

Texnonorus KOHCTPYKIIMOHHBIX MAaT€puaioB U MaTcpualio-
BeJIeHHNE : METOJI. yKa3aHUs K J1ad. paboram 1o pazaeny "O0-
pabotka MetauioB pezanueM” / B. A. Ilotexun [u np.] ;
VYpan. roc. necorexH. yH-T. - ExarepunOypr : [YIJITVY],
2007.

2007

20 3K3eMILTSIPOB B
oubsnmorexe YIJITY

11

PazpaboTka TeXHOIOTHUY MOTYICHUS OTIMBOK B ITECYAHO-
rUHACTHIX opmax [TekcT] : MeToA. yKa3. sl BBIIOJTHEHHSI
MpaKT. paboThl MO yueOHOM quciuminHe "TeXHOJOTUs KOH-
CTPYKITMOHHBIX MaTepHaJIOB" ISl CTYACHTOB OYHOHN M 3204-
HO¥ opm obyuenus. / H. K. xxemuner, B. B. Mo ;
VYpain. roc. necorexH. yH-T, Kad. TeXHOIOT A METaIIOB. -
ExatepunOypr : YIJITY, 2012. - 24 c.

2012

65 3K3eMIUTIPOB B
oudimorexe YIJITY

12

TexHoI0rusa KOHCTPYKIIMOHHBIX MaTepUaioB : METOJI. YKa3a-
HUSI 110 BHITMOJIHEHHIO J1a0. U MPAKT. padoT MO JUCIUILTHHE
"Marepuanosenenue 1 TKM" / H. C. Uepemnsix, B.

B. WnromnH, b. A. IlorexuH ; Ypain. roc. 1€COT€XH. yH-T. -
ExatepunOypr : YIJITY, 2007. - 41 c.

2007

90 5K3eMIUISIPOB B
oubmorexe YIJITY

*- npedicoe yem npoiimu no ccovlixe, He0OXOOUMO BOUMU 8 CUCTEMY

DOYHKIIUOHUPOBAHUE AJIEKTPOHHOU MHEOOPMAIMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCsl COOTBETCTBYIOIMMU CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI.

3]leKmp0HHble OubIUOMeEUHbIE cCUCMEMbL

Kaxnplii oOydaronuiics obecriedeH JOCTYNOM K 3JIeKTPOHHO-OMOIMOTEUHOM cucreme
YIJTY (http://lib.usfeu.ru/), 3bC HU3narensctBa Jlans http://e.lanbook.com/ D5C Yuusepcu-

TeTckass Oubnmoreka owmmaiin http://biblioclub.ru/, conepskamux u3nanuss MO OCHOBHBIM H3ydYae-
MBIM JTUCHHIUIMHAM W C(HOPMHPOBAHHBIX M0 COTIACOBAHMIO C MPABOOOIANATSIAMU yUEOHON |
y4eOHO-METOTUUECKOM JTUTEPATYPHI.

- OBC UspatensctBa Jlanp http://e.lanbook.com/
- OBbC YuuBepcurerckas oudimoreka onnaiin http://biblioclub.ru

- DnekTpoHHas 0a3a nepuoandeckux u3nanuit UBUC https://dlib.eastview.com/

- Onexrponsnsiii apxus YIJITY( http://lib.usfeu.ru/ ).
Cnpasounbvie u ungopmayuonnvle cucmeml
1. CnpaBouHo-nipaBoBas cucrema «Koncynbrant Ilnrocy

2. UadpopmanmonHo-tipaBoBoit moptan ["apant. Pexxum moctyma:

http://www.garant.ru/

3. Basza manueix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/
4. Nudpopmannonnas cucrema « TEXHOPMATUB» - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpodeccroHanbHbIe cripaBounbie cucteMbl — (http:/Texakcnept.pyc/);
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Ilpogheccuonanvnvie 6azvt Oannvlx
1. «Komncyasrant [Lmroc» (http://www.consultant.ru/ );

2. EmmHoe 0kHO gocTyna K 00pasoBaTelibHbIM pecypcaM PenepalibHbli moprai
(http://window.edu.ru/),

3. undopmammonnsle MmaccuBsl Poccrara (https://rosstat.gov.ru/);

4. PUA Cranpgaptsl u kadectBo (https://ria-stk.ru/);

5. Poccuiickas accounanus Jlemunra (http://deming.ru/);

6. uncruryr J[xypana (https://www.juran.com/);

7. caiiT, IOCBALLEHHBINA cepun ctanaapTos [SO, BonpocaM MEeHEI)KMEHTa KauecTBa U CEPTH-
dukarmu (http://iso.staratel.com/);

8. odunmanbHbIi mopran Beepoccuiickoii opranusaiuu kauectsa (http://mirg.ru/);

9. Espomneiickas opranusamus kadecta (European Organization for Quality)

(https://www.eoq.org/);
10. oneparuBHbie pecypcebl kauectsa (https://www.quality.org/);
11. mopran o ceprudukanuu u crannaprusanuu B Poccun (http://rosstandart.ru/);
12. mopran MexayHapoHO# opranu3anuu mno cranaaprusamuu (https://www.iso.org/);
13. nopran @eaepanbHOro areHTCTBA M0 TEXHUYECKOMY PETr'YIMPOBAHUIO M METPOJIOTHH
(https://www.rst.gov.ru).

HopMaTuBHO-IpaBOBbIE AKThI
1. I'paxxpanckuii konekc Poccuiickoit denepanuu ot 30 HOs0pst 1994 roga N 51-03
2. ®enepanbhblii 3akoH «O 3amuTe npas notpedurenein» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
3. ®enepanbHbiii 3ak0H «O0 obecrieyeHny enuHCTBA U3MepeHuin» ot 26.06.2008 N 102-D3.
4. ®enepanbHblil 3aK0H «O TEXHUUECKOM peryaupoBaHun» ot 27.12.2002 N 184-@3.
5. ®enepanbhbiit 3aK0H «O0 nHOpMaIuu, THHOPMAITMOHHBIX TEXHOJIOTHUSAX U O 3aIIUTE WH-
dopmarum» ot 27.07.2006 N 149-D3.
7. ®OH/A OLEHOYHBIX CPEACTB /ISl MPOBeIEHHs MPOMEKYTOYHOM aTTecTallMi 00y4alomuX-
sl 10 JUCIHUILIMHE
7.1. IlepeyeHb KOMIETEHLUI ¢ YKa3aHHEM ITanoB UX (JOpMHUPOBAHHS B IIpolecce
OCBOEHHS 00pa30BaTeIbHOI MPOrpaMMbl

PopMHpyeMBble KOMIIETEHIIUN Bun u popma koHTpOIIS

IIpoMe:KYyTOUHBIH KOHTPOJIb: KOHTPOJIbHBIE
BOTIPOCHI K IK3aMEHY

Texkymuii KOHTPOJIb: TECTHPOBAaHUE, 3alIUTa
71a00paTOPHBIX M MPAKTHYECKUX PadOT, BBIIOJ-
HEHHEe JJOMAITHETo 3a/IaHus

OIIK-2 — cnocobeH (opMynupoBaTh 3aJa4u
npo(heCcCHOHATLHON JIeSITENIHHOCTH HA OCHOBE 3HAHUM
NpOoQUIBHBIX Pa3eNIOB MATEMATHYECKUX W €CTECTBEH-
HOHAYYHBIX AUCHUIUTHH (MOyJIeH)

7.2. Onucanue noka3areseil 1 KpUTepUeB OLEHUBAHUA KOMIIETeHIMI HA Pa3IHYHBIX
Jranax ux (popMupoBaHUA, ONIMCAHME LIKAJ OLICHUBAHUA

Kpurepun oneHuBaHNs YCTHOIO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Tpo-
MeKYTOUHBIH KOHTPOJIb (hopmupoBanus komnerenuun OIIK - 2):

OMJAUYHO - JAH ITOJHBINM, Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKAa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, T0Ka3aTeIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKAsI CTPYKTYpPA, JIOTUYECKas IOCIEA0BATEIBHOCTD, OTpaXKaro-
11asi CyIIHOCTh PAacCKPhIBAEMbIX MOHATHUI, TeOpUH, siBJIeHUH. 3HaHUEe 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (poHe OHUMAHHUS €r0 B CUCTeME JJAHHOM HayKH U MEXJIUCIHUIUTMHAPHBIX cBsizel. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaTh HAa YTOYHSIOIINE BOIIPOCHI;

X0pouio - 1aH TIOJIHBIM, Pa3BEPHYTHIA OTBET Ha IOCTABJICHHBIN BOIIPOC, MOKA3aHO YMEHUE
BBIIETIUTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE NPU3HAKHU, IPUYMHHO-CIIEICTBEHHBIE CBsI3U. OT-
BET YETKO CTPYKTYpPUPOBaH, JIOTUYCH, U3JIOKEH B TepMUHAX Hayku. OHAKO IOMyNICHBI HE3HA-
YUTENIbHbIE OIIMOKH MM HEJOYEThl, UCIPABICHHBIE 00YUYaAIOIMMCS C TIOMOILIBIO «HABOJISIINX )
BOIIPOCOB;
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Y00871emeopumenbHo - 1aH HETOJIHBI OTBET, JIOTUKA U MOCJIEI0BATEIbHOCTh U3TI0KEHUS
UMEIOT CYIIECTBEHHbIe HapylieHus. [lomymiensl rpyObie OmMOKYU MpU ONpEeAeIeHUN CYIIHOCTH
PacKpbIBa€MbIX IMOHSATUN, TEOPUH, SIBJICHUMN, BCJIEICTBHE HEIMOHUMAHMS OOYYAIOIIUMCS HUX CY-
IIECTBEHHBIX U HECYILECTBEHHBIX MPHU3HAKOB U CBA3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJBL. YMe-
HUE PACKPHITh KOHKPETHBIE MIPOSIBIICHUST 0000IIEHHBIX 3HAHMI HE MOKa3aHo. PeueBoe odopmite-
HUE TpeOyeT MOoIpPaBoK, KOPPEKIUH;

Hey0061emeopumenbHo - 00yJaroIMUCs 1eMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB
npeaMeTa, He YMEeT JellaTh apryMEHTUPOBAHHbIE BBIBOJIbI U MPUBOAUTH IPUMEPHI, TOKa3bIBAET
cnaboe BiIaJIeHEe MOHOJIOTUYECKOU PEeUblo, HE BJIAJICET TEPMUHOIOTUEH, MPOSIBISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJEI0BAaTEIbHOCTH U3JI0KEHHUS, JIeJaeT OIIMOKH, KOTOphle HE MOXKET UCIpa-
BUTD, JIAXKE MPU KOPPEKILIUU MPENOAaBaTEIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATUH.

Kpurepun oneHnBaHUsI BbINOJHEHHS] 32J]aHUd B TecTOBOW (popMe (TeKylIuii KOH-
TpoJb popmupoBanus komnerenuuii OIIK - 2):

[To uToraM BBIMONTHEHUS TECTOBBIX 33/IaHUN OLIEHKA MPOU3BOIUTCS MO YEThIpeXOamIbHON
mikasne. [Ipu npaBUiIbHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emM8OPUMENbHON,

MeHee 51% - oleHKa «Hey0061emeopumenbHo».

Kpurepun oneHMBaHusl 3alIUTHI JA0OOPATOPHBIX M NMPAKTHYECKHX PadoT (TeKyMu
KOHTPOJIb opmupoBanus komnerenumii OIIK - 2):

OMJIUYHO - BBITIOJHEHBI BCE 3aJjaHus, 00 yJaroLUiics 4eTko 1 0e3 ouIMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

Xopouto - BHITIONHEHBI BCe 3alaHusl, 00yJaromuiics 0e3 ¢ HeOONbIIUMU OITMOKaMH OTBe-
THJT HA BCE KOHTPOJBHBIE BOMPOCHI.

y006/1emeopumebHo - BHITIOTHEHBI BCE 3aJaHMsI C 3aMEUaHUSIMHU, 00yJaroImuics OTBETUI
Ha BCE KOHTPOJILHBIE BOMTPOCHI C 3aMEUYaHHUSIMH.

Heyoos/1emeopumenbHo - 00YJaroNNiicss He BHIMOJHWIT WM BBITIOTHUI HEMPABUIILHO 3a7a-
HUS1, OTBETUJI Ha KOHTPOJIBHBIE BOIIPOCHI C OIMOKAMH U HE OTBETHJI HA KOHKPETHBIE BOITPOCHI.

KpuTepuu ouneHHBAHHUS JOMAIIHEro 3aJaHus (TEKYIIHii KOHTPOIb, GopMHpPOBaHHE
kommnerenuuii OIIK - 2):

omauuno - paboTa MpeAcTaBlIeHa B CPOK, BHIMOJTHEHBI BCE Pa3/AeNbl JOMAITHETO 3a/1aHu,
odopmileHHEe, CTPYKTypa U CTUIb pabOThl 00pasloBhle; paboTa BBINOIHEHA CAMOCTOSATENBHO,
MPUCYTCTBYIOT COOCTBEHHBIE 0000INEHNS, PEKOMEHIAIMU U BBIBOJBI; MIPU 3aIIUTE IOMAIIIHErO
3a/IaHMs JTaHbI IPaBUJILHBIE OTBETHI HA BCE BOIIPOCHI.

Xopouto - paboTa MpencTaBieHa B CPOK, HEKOTOPHIC Pa3AeNbl JOMAIIHEro 3aJaHus BbI-
MOJTHEHBI C HE3HAYUTEIPHBIMUA 3aMEUYaHUSIMU; B ODOPMIICHUH, CTPYKTYpE U CTHJIC 3aJlaHUs, HET
rpyObIX OMMUOOK; 3aJaHKE BHITIOJTHEHO CAMOCTOSTENBHO, MIPUCYTCTBYIOT COOCTBEHHBIE BBHIBOJIBL;
MIPH 3aIUTE JOMAIIIHETO 3a/1aHMs JIaHbI MPABHIILHBIE OTBETHI HA BCE BOMPOCHI C TMTOMOIIBIO Mpe-
M0/1aBaTesl.

yooenemeopumenvno — padoTa NpeCTaBlIe€Ha B CPOK, MHOTHE pa3/iesibl JOMAIIHEro 3a/a-
HUS UMEIOT 3HAUYUTEIbHBIC 3aMeYaHus; B 0QOpMIIEHUH, CTPYKTYpE U CTHIIE pabOTHI €CTh HEO-
CTaTKH, 3aJ]JaHUE BBITIOJIHEHO CAaMOCTOATEIFHO, MPUCYTCTBYIOT BBIBOJIBI; TIPH 3aAIUTE JTOMAITHETO
3a/laHusl OTBETHI IaHBI HE HA BCE BOIMIPOCHI.

HeyOoe1emeopumenvHo - paboTa Mpe/ICTaBIeHa [103’Ke YCTAaHOBIEHHOTO CPOKa, 3aJJaHus B
BBITIOJTHEHBI HE TIOJTHOCTHIO MM HEMPAaBUIIHHO; OTCYTCTBYIOT MJIU C/IETaHbl HEMPABHUIbLHBIC BhI-
BOJIBI U 00001IeHNs; 0(hOPMIICHHE 3a/laHHsI HE COOTBETCTBYET TPEOOBAaHMSIM; TPU 3aIIUTE JO-
MAITHETO 33/IaHus HE IaHbI OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI.
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7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, HEO0X0AMMBbIE 1JI
OLIEHKHU 3HAHU, YMEHNH, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapAKTEPU3YOIIUX
Tanbl (JOPMUPOBAHNS KOMIIETEHIIMI B Mpolecce 0CBOEHUsI 00Pa30BaTeIbHONH IPOrpaMMBbl

3aganus B TecTOBOM GopmMe (TeKylInii KOHTPOJIb)
Texymuii KOHTPOJb 3HAHUH MO TeMaM Kypca MPOBOJIUTCS B (JOpME TeCTUPOBaHUS. TecT Mo Kax-
JIOW TeMe COCTOWT M3 5 BompocoB. Hmke mpuBeneH oauH M3 BapuaHTOB TecTa 1Mo TeMe «OCHOBBI CTpOe-
HUSI U CBOMCTBA MaTepuayioB. ®a3oBble IPEBpAIICHUS.
1. Ha pucyHke noka3zaHna sieMeHTapHasl s4eiika KPUCTAJUIMYECKOW PEIETKH.

1) npUMHUTHBHON KyOUYECKON

2) rpaHelCHTPUPOBAHHOM KyOU4eCcKon

3) rekcaroHajIbHOM IJIOTHOYAKOBAHHOM
4) 00BEeMHO-IICHTPUPOBAHHON KyOU4ECKOM

2. Onpenenenue TBEPAOCTH 3aKAJICHHBIX CTajICH 1Mo MeTory PokBesia mpoM3BOAUTCS BAABIMBAHUEM B

oOpaserf ...
1) anmasHoro xKoHyca (mkana B) 3) cranmpHOTO MIapuka (mkana C)
2) anmasnoro konyca (ukana C) 4) cranpHOTO mapuka (mkaia B)

3. MHoroda3HbIii CriIaB, KOMIIOHEHTBI KOTOPOTO MPAKTHYECKH HE PACTBOPSIIOTCS B TBEPAOM COCTOSHHU U
COXPAHSIOT WHANBHTyaJIbHBIE KPUCTAJUIMIECKHIE PEIIETKH, MPEICTABISIET COOOM . ..
1) cmech 3) XUMHYeCcKOe COeTUHEHNE
2) TBEpJBIiA PACTBOP 3aMEILICHUS 4) TBEpIbIi pacTBOP BHEAPEHUS
4. Tlpu yMeHbBIIIEHUN PACTBOPUMOCTH YTIIEPO/Ia B )KeJie3e C MOHIKEHUEM TeMIIEpaTyphbl U30BITOUHBIH
YTIEPOJI BBIICTISETCS U3 TBEPIIBIX PACTBOPOB B BHIE ...
1) dpeppura 3) nemenTuTa
2) rpaduta 4) TpooctuTa
5. ledexT KpUCTaIITMYeCKO pelIeTKH, PeCTaBIISIONIHA cCO00M Kpal «IHIITHEN» TOMYIIIOCKOCTH,
Ha3bIBaeTcs ...
1) TpemmHoOit 3) aucnoxanuen
2) nedeKTOM yIaKOBKH 4) TBOMHHKOM
JomaiHee 3aganue (TeKyIIUid KOHTPOJIb)

JlomarHee 3aqaHue 1o JUCHUIUIMHE TPECTaBIsAeT co00# Be pacueTHbie padoThl. [IpenomaBare-
JIEM KaXJI0My OOYyYarolIeMycs BBIAACTCS BapUaHT MHIUBUAYAIBHOTO 3aJaHWsl, KOTOPHIH COAEPIKHUT HC-
XOJTHBIC JTaHHBIE. AJNITOPUTM BEITIOTHEHHS JOMAITHEH paOOThI MPOIMCAH B METOJMYECKUX YKA3aHUAX.

Ipumep gppacmenma domawne2o 3a0anus meme
«Pacuem pesicumog pezanus npu moxkapHou oopabomxey
BAPUAHT Ne3

1.1. I{env. OcBOUTH METOIUKY U BBITIOIHUTE PACUST ONTUMAIIEHOTO PEKUMA PE3aHus IS TOKap-
HO# 00pabOTKH 3arOTOBKH.

1.2. Hcxoouvie Oannvie:

CaoiicTBa Pa3mepni Pazmep
MaTepHuana 3arOTOBKH JeTanu
I Toxap- | CocTos- Hepoxosa-
No O6paba- pere TBepA- | 1ag ome-| Hue mo- TOCTH 00pa-
® MrpiBaempriy POUHOCTH Jnuna Hnuna 6aTEIBAEMOI
MaTepHan MpH pac- HB. MIla pauust [BEpXHOCTH| Jlma- |l3, MM |[{ua- lg, MM HOBEPXHO-
TSOKCHUHU > 5| (pHIL.3) |3aroTOBKH | metp D, metp d,
(xrc /MM°) ctu Ra,mMxm
Og, MIla MM MM
Cranb 45 2246
3 | TOCT 598 (229) TO=1 | npoxar 40 150 37 90 12,5
1050-74
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Puc. 1 — Dcku3 a3neMeHTOB pexuMa pe3aHus npu
' 06TauNBaHUH
T
=
S/ o0]
dbuxerue nodaqu

B kadecTBe 3aroTOBKHM HCIIONB3YeM IPOKAT, BCIEACTBHE 3TOTO ITOBEPXHOCTH 3arOTOBKH
npuHuMaeM 6e3 kopku. lllepoxoBarocTu moBepxHOCTH AeTanud Rg= 12,5 BeimonHso yepHOBOE

TOYCHHE.
2. [lopsioox nposedenus pacuemos
2.1. Bvibop cnocoba ycmanoeku 3a20moeKu Ha CMaHKe
3aroToBKa [OJDKHA 3aKPEIULATBCS B TPEXKYJIAyKOBBI NAaTpoH, T.K. AJUHA 00paOOTKH HE
npeBbimaer yetbipex auamerpoB (lg< 4dd,90mm <148MM) u nuamerp AeTalud MeEHbIIE AHaMeTpa

o6pabotku Hax cranunol (d <ddr,37mMm < 250mm) [1, npuin.2].

2.2. Bvibop mooenu cmanka 0nst 00pabomxu 3a20mosKu

Mogenb craHKa BHIOMpaeM MO TEXHHYECKHM XapaKTepHCTHKaM |1, mpui.2] B COOTBETCTBHU C
rabapuramu 3arotoBkd (40 MM u 150 mMM), crmocoboM ee YCTaHOBKM W THIIOM TPOW3BOICTBA. [Ipu
YCTaHOBKE 3arOTOBKH B TPEXKYJIAYKOBBIM MAaTPOH yYUTHIBAEM HAHOOJBIIUN TUaMeTp 00paOdOTKU HaJ
cranuHoii (de=400 mm). [Tpu

VYcraHOBKE 3aroTOBKM B IIEHTPAaX YYMTHIBAEM HAaWOOJBINUHA JHaMeTp oOpabOTKM HaJl CYNIIOPTOM
(de= 220 Mm) u paccrosHue Mexay nentpamu (Iy= 1000 mm). Ilpu 00paboTke 3aroToBOK B BHJE

NPYTKOB JUIMHOM OoJiee PAcCTOSIHUS MEXIy IIEHTpaMu IIpU BHIOOpPE MOJENM CTaHKA YYHUTHIBAIO
HauOoNbIIMK auaMeTp npyTka B mmuHAene (dyp= 45 Mmm). CpaBHuBass raGapuTHbIE pa3Mephl C

TEXHUYECKUMH XapaKTePUCTUKAMH TOKapHO-BUHTOPE3HBIX CTAHKOB, IIPUMEHSIEM CTaHOK Mojienbio 1 K62.

2.3. Buibop pesya

Br16op BBINOJIHAEM B 3aBUCHMOCTH OT Buaa TokapHoi onepanuu (TO=1), 5KeCTKOCTH CUCTEMBI
CITN ] (wexecTkas cuctema), mojienu cranka (1K62), oopadarsiBaemoro marepuaina (Cranbs 45 TOCT
1050-74) u cocTOsHUS TIOBEPXHOCTH 3aTrOTOBKH (IIPOKAT).

Br16op Tuna pesua BHIIONHSAEM B 3aBUCUMOCTH OT BHJa ToKapHO# oneparuu (Ilpunoxenue 3).
OCHOBHBIE THITBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPAOCIUIABHBIMH IIACTHHAMU, MPHUBEICHHI B
npun.4,[1].

Br160p BBICOTHI pe3na BBIIOIHIEM B 3aBUCHMOCTH OT MOJIEJIH CTaHKa, Ha KOTOPOM BBITTOJTHSETCS
oOpaboTka. Bricota pesua H nomkna OBITH paBHa PacCTOSHUIO OT JIMHUHM LIEHTPOB JO ONOPHOM
MOBEPXHOCTH pe3tenepxarens h (25 = 25) [1, npun.2]. llupuna pe3na sl HOBBIIMICHUS KECTKOCTH
cucremsl CITN/] npuarMaemM HauOOBIIYIO CTAHAAPTHYIO AJIS1 BBIOPAHHOM BBICOTHI. BbuTeT pacTouHBIX
pe3uos (L) BeiOMpaeM B 3aBUCUMOCTH OT JUIMHBI pactaunBanus (L>14,140>90).

Bribop Mapku TBepIOro crjiaBa BBIIOJHAIO B 3aBHCUMOCTH OT Marepuana oOpadaTbiBaeMoi
3aroToBKH U xapakrepa oopadotku (T 14K8) o nmpui.[1].
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L
%/ Puc. 2 — Pesen TokapHBIH TPOXOAHOHN, OTOTHYTHIN
C TUTACTUHKAMHU U3 TBEPJOTO CILIaBa
" It (rocTiss77-73)
N i S
<
N Aso
Ceuenue BenuurHa OCHOBHBIX YTJIOB, TPaj
O6Go3HayeHne pesua L.vMm m,Mm a,Mm
HxB,MM 4 ?1 v a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpedenenue 2nyOuHbl pe3anus

['myOuHy pe3aHusi pacCUUTHIBAEM B 3aBHCHMOCTH OT TPHITycKa Ha 00paboTKy 3aroToBKH. [Ipm
YepHOBOW 00paboTKe MPHITYCK CHUMAETCs 3a OAWH NpoxoJ. [Ipu 3ToM aj1si BceX TOKapHBIX Omepaiuii,
KpOMe TOJIPE3KH TOPIIOB, NIyOHMHA Pe3aHus pacCUUTHIBACTCS MO (opMyIie:

t:D__d
2

rae,D—auameTp 3aroTOBKH, MM;
d— muameTp AeTanH, MM.

. _40-37
2

2.5. Onpedenenue nooauu

Bribupaem Benuunny nogaun S= 0,4-0,5MM/00 B 3aBUCMMOCTH OT BuAa 00pabOTKH (YepHOBOE
toueHue), matepuana 3arotoBku (Crans 45 'OCT 1050-74), ceuenns pesma (25x20mm), nmuamerpa
netanu (37 MM) u riryOunsl pesanus (1,5mm) [1,mpun.7].

BriOpanHyto BenMUMHY MOJAYd HpPOBEpsieM 0 TEXHHYECKMM XapaKTepUCTHUKaM cTaHka [1,
npuin.2]. Ilpu 3Ha4YeHMAX NPOJIOJIBHON TMOAAYU Snp BeIOMpaeM OJyimkaiiliee MeHblIee 3HauCHHE

0,47MM/00.

=15mm

2.6. Onpedenenue ckopocmu pe3anust
CxopocTh pe3anus npu ToueHuH i1 ctankoB 6e3 UIIY onpenensercs mo ¢popmyre:

Cy
TM.tXv .gYv

rae, t — rmyOuHa pe3aHus, MM;

S — mogaya, MM/00;

Cv — ko3 duimeHT, 2aBHOAIIMIA OT MOJAYM M MaTepualia 3arOTOBKH; JJIS YIJIEPOIUCTBIX H
JIETUPOBAHHBIX CTAJeW MPH TOUYEHWH pe3laMH C TUIACTHMHKaMH W3 TBepaoro cmiaBa T15K6 Cv=420
mpu S<0,30 MM/00,

YV — MOKa3areib CTENEeHH, 3aBUCAILLIUN OT MaTepuaia 3aroTOBKU U mojavu: Juist ctaineit yv=0,20
npu S<0,30 MM/00,

M, XV — MOKa3aTelld CTENEeHH, 3aBHUCAIIUE OT BHJA 00paOOTKY: MPU TOUYEHUH M PACTAuNBaHUU
m=0,20, xv=0,15;

Kmv —xos¢pdunment, 3aBucsmuii oT KadecTBa oOpabOaThiBaeMOro wmaTepuana: IS
YIJICPOAMCTHIX M JICTHPOBaHHBIX cTajeir Kmv=735/6s, 735/980= 0,75

Knv —ko3¢duiueHT, y4YUTHIBAIONINN COCTOSHHE TIOBEPXHOCTH 3aroToBku: Knv=1, ecmu
3aroTOBKa 03 KOPKH,

Kuv —ko3¢duitueHT, YIUTHIBAIOIIME MapKy TBepaociuiaBHoM miactunku: Kuv=1 mias T15K6 u

V =

'Kmv ’ Knv ’ Kuv ’ Kgov ’ K(plv ’ Krv ’ KOV’

M/CeK,

BKe6,
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Kov — k03 duipieHT, yuuThIBatOIMUI BEJIMYHHY TJIABHOTO YIiia B IUTaHe y pesna: Kov =1 npu
©=45°
Kolv — ko3 GUIMeHT yYUTHIBAIOIIUN BEIMYMHY BCIIOMOTATEIBLHOTO yIila B TUTAHE Y pe3la;
Ko1v=0,87 mpu @1 = 45°;
Krv — xoappunmenT, yauteiBaromumii paguyc npy Beprunae pesna: , Krv=0,94 npu r=1,0 mm
Kov- koaddumment, yauTtsiBatonuii Bua 00paboTKU: pH APYTUX BUAAX TOKAPHOH 00pabOTKH
Kov=1.
350
Ve 4.08-1:1-1-0,87-0,97 - 1=521u/ nuun
60" 157 0,47
Ilocrie ompeneneHust CKOPOCTH pPE3aHHUS PACCUMTHIBAETCS HYACTOTA BPAIIEHUS IMIMUHAETS IO
bopmyne
1000-v
n=—

7-D
T/ie, V — CKOPOCTh Pe3aHusi, M/MUH;
T — MaTeMaTHyecKas ocTosHHas, w = 3,14,
D — nuameTp 3aroTOBKH, MM.

n= 314.40 = 414806 | mun
Haifinennyto 4acTOTy BpalleHWs MIMHHISTS IPOBEPSEM IO TEXHUYECKHM XapaKTePUCTHKAM
craHka [ 1, npui.2]. Takol 4acTOThI BpallleHUs IIMHHJCHA y CTaHKa HET, TO3TOMY OepeM OJrkaiiiee
MEHbIIIeEe 3HAYCHUE W3 TEXHUUECKUX XapaKTEPUCTHUK (n(p=2000). [To cKOppEKTUPOBAHHON YACTOTE

BpalleHUsI IMOJICUUTHIBAEM (aKTHUECKYI0 CKOPOCTh PE3aHus, KOTOpas BO3MOXKHA NpH paboTe Ha
BBIOPaHHOM CTaHKE:

v, = 7-D-n _314-40-2000 _ 251 /v
1000 1000

2.7. Ilposepka pesicuma pe3anus NO MOWHOCMU CIAHKA

Ilocme BBIOOpa pexuMa pe3aHds NPOBOJWUM TIPOBEPKY HA JOCTATOYHOCTh MOIIHOCTH
ANIEKTpOJBUTATENS CTaHKa. J[J1 3TOr0 B 3aBHUCHMOCTH OT IPOYHOCTH 00pabaThiBaeMOro Marepuaia
3arotoBku 0,=598 Mlla, riyOunbl pesanus t =1,5Mm, Beauuuubl nogadun S = 0,47 u ckopoctu

pesanus vy = 521m/MHH HaX0Ky HEOOX0aUMYI0 MoIIHOCTE N =4, kBT, HeoOXoauMyto IJisi pe3aHus

MIpH BEIOpAaHHOM pexume 110 mpuit. 10.

HaiiieHHyt0 MOIIHOCTh CPABHUBAIO C MOILIHOCTBIO Ha LIMNMHJENE CTaHKa, KOTOPYIO ONPEEIISIOT 110
dbopmyre:

Ny = Npg n.kBr

rae, Ny, — MOIIHOCTh IBUTATENIsl CTaHKa;

1 — KII/J] cranka.

Ny=10-0,8=8xBt

[Ipu >T0oM BBIMONHsAETCS yenosue N <N (4,1<8)

Bonpocs! k 1abopaTopHbIM padoTam, Ha npuMepe JadopaTopHoii padoTsl «MeToabI H3Me-
peHusi TBepAOCTH» (TeKYLIHd KOHTPOJIb)

1. laiiTe omnpeenenre NOHATHIO TBEPAOCTh. BriOeprTe MeTOIbI N3MEPEHHS TBEPAOCTH KOBKOTO
yyryna K440-5. O6ocHyiiTe BEIOOD.

2. JlaiiTe onpeeneHre NOHATHIO TBEPAOCTb. BriOepute MeToIpI H3MEPEHHMST TBEPIOCTH 3aKallCH-
HO# cranmu 651", OGocHyliTE BEIOOD.

3. HMaifte onpeneneHne NOHATHIO TBEPAOCTh. BriOepruTe METOAbI M3MEpEHHs TBEPAOCTH IEMEHTO-
BaHHoM ctanm 18XI'T. O0ocHyiiTe BHIOOD.

4. JaiiTe onpeneneHue MOHATHIO TBEPIOCTh. BbiOepuTe MeTOp! M3MEPEHNS TBEPAOCTH IIOBEPXHO-
CTH CTaJbHOI'0 BaJia YIIPOYHEHHOH MmiacTHueckoi Aedopmarmeit. O00CHYIHTE BHIOOD.

5. Jlalite onpeneneHne MOHATHIO TBEPAOCTh. BribepruTe METOABI M3MEPEHHUS! YIPOUYHEHHOTO Tep-
MUYeCKOl 00paboTKol amoMuHueBoro cruiaBa B95. O6ocHyliTe BHIOOD.

6. [laiiTe onpenenieHre MOHIATHIO TBEPIOCTh. BrIOepuTe METOABI M3MEPEHUS YIIPOIHCHHOW TEPMHU-
yeckoi 00paboTtkoit Oponsst BpAJKH10-4-4. O6ocHyiiTe BBIOOD.
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KoHTpoJibHbIE BONPOCHI U 32Ja4H K 3K3aMeHY (IIPOMeKYTOYHbI KOHTPOJIb)

[IpomesxyTouHast aTTecTanus 1o JUCUUIUIMHE COIVIACHO Y4€OHOMY IJIaHy IIPOBOIUTCA B GOpME IK-
3aMeHa. DK3aMeHalMOHHBIN OUIIET BKIIIOYAET B ceOs ABa BOMPOCa U3 TEOPETHUECKON YacTh Kypca U 3a-
nanue. [lepedeHb KOHTPOJIBHBIX BOMPOCOB U MPUMEPHBIE 33aHuUs K3aMEHAIIMOHHOTO OHJIeTa IpUBeie-
HBI HIXKE.

KoHTposibHbIE BONPOCHI
1. Ocnoebl cmpoenus u ceoticmea Memainios

1. XapakTepHsble IIPU3HAKHU arperaTHbIX COCTOSIHUMN BelecTBa. OCHOBHBIE THIIBI KPUCTAIUIMYECKUX Pe-
metok. [Tommopdmsm. ArmsoTponust. Tekctypa Meramia. Kitaccndukanms MeTaios.

2. NedeKTsl CTpOSHHUS KPUCTAUTMYECKHUX Tell. TodyeuHble, TMHEeHHbIe (AUCTIOKALNK) U TOBEPXHOCTHBIC
nedexrsl. [TnotHOCTh MUCTOKaNMiA. BnusiHue Temmepatypsl Ha IIOTHOCTH Ae()eKTOB.

3. Biusanust neeKToB KpUCTANIMYECKON PEIIeTKH Ha IPOYHOCTh METALIOB. I'paduk 3aBUCMMOCTh
MPOYHOCTH OT TUIOTHOCTH J€(PEKTOB

4. Haknen, Bo3BpaT (OTHBIX, MOJUTOHU3ALINS) U PEKPUCTAIITU3AIHS.

5. Onucatp nmpolecc KpucTain3auuy. JeHapuTHas TUKBALIUS.

6. CBoiicTBa METAJJIOB € IpUMepaMu. MexaHu4ecKue cBocTBa MeTaJiIoB. OCHOBHBIE MOKAa3aTEIN
MPOYHOCTH U THIACTUYHOCTH, BBISIBIISIEMBIE TIPH CTATUYECKUX UCTIBITAaHUSIX. [lrarpaMma pacTsuKeHHsL.

7. TBepaocTs. MeTo bl M3MEpEeHHsI TBEPAOCTH U 00JIACTH UX MPpUMeHeHHs. [ I[prBecTH MpuHIHAIIH-
AJIbHBIE CXEMbI H3MEPEHUS TBEPIOCTH.

8. JlnHaMu4ecKkre UCTIBITAaHNSI METAIJIOB M UCTIBITAHUS TP IEPEMEHHBIX Harpyskax. [TpuHimmnu-
aJlbHBIE CXEMBI. Y JapHas BA3KOCTh, YCTAJIOCTh, IIPe/Iesl BBIHOCIUBOCTH.

9. Cnnas. OxapakTepu30BaTh OCHOBHBIE THUIIbI CILIABOB

10. Inarpamma coctosiHust. MeToIMKa MOCTPOCHHUS TMarpaMM COCTOSIHHS Ha TIpuMepe cruiaBa Pb-
Sb. IpaBuso oTpe3KoB.

11. lnarpaMMbl COCTOSIHUS CIIIaBa, KOMIIOHEHTHI KOTOPOT'O B TBEPJOM COCTOSHUU HEPACTBOPUMBI,
00pa3yroT MeXaHHIECKHEe CMECH CBOMX MPAKTHUCCKU YHCTHIX 3epeH (Hanpumep, Pb-Sb, Sn-Zn). Jluksa-
ust. CxeMbl cTpykTyp. PazoBble peBpaieHus B cucteme Sn-Zn.

12. lmarpaMmma COCTOSTHHS CILJIaBa, KOMIIOHEHTHI KOTOPOTO HEOTPAaHUYEHHO PACTBOPUMBI JIPYT B
apyre (Hanpumep, Cu-Ni). @a3obie npespauierus B cucteme Cu-Ni. Jluksarus B cucteme Cu-Ni

13. JInarpamma cOCTOSTHUSI CIIIaBa, KOMIIOHEHTHI KOTOPOTO 00Pa3yloT yCTOMYHUBOE XMMHUYECKOE
coenuHeHue (Hampumep, Mg-Ca).

14. lnarpaMma COCTOSIHUSI CIUIABOB U3 ABYX KOMIIOHEHTOB OIPaHHMUYCHO PACTBOPUMBIX B TBEPAOM
cocrosinnu (Hanpumep, Cu-Ag, Al-Cu). da3ossie npeBpaienus B cucteMe Cu-Ag. CXeMbl CTPYKTYP.

15. Nuarpamma Fe-Fe;C. Tepabie dhasbr cuctemsl Fe-Fe;C. dazoBbie npeBparieHus B cruiaBax Fe-
FesC. IlpuHiunuanbHele CXeMbl MUKPOCTPYKTYP JKeJI€30yTIIEPOANCTHIX CIIABOB.

2. OcHo6bl mepmuieckoli 00pabdomxu u NOGEPXHOCMHO20 YNPOUHEHUS.

1. Tepmudeckast 00padboTka. OcHOBHEIE MapameTpsl pexkuma TO. OOmenprHAThIe 0003HAYECHUS Ha
quarpamme coctosiHus. [lepeuncnuTs u JaTh onpezeneHusl OCHOBHBIM BHJIaM TEPMHUECKOH 00paboTKU

2. Cranuu pacniaia aycTeHuTa. JuarpaMma TepMOKHMHETHYECKOTO paciaja ayCTeHUTa U peBpa-
meHnii aycreHuTa. [lpeBpamenus aycTeHUTa IpY Pa3InIHBIX CKOPOCTSIX OXJIaXICHHUS.

3. Ocobennoctu nudhHy3noHHOTO0, 03U HY3MOHHOTO U CMEIIAHHOTO IIPEBPAICHUS ayCTCHUTA
NPY Pa3IMYHBIX CKOPOCTSIX oXJaxkAeHus 1. CTpyKTypbl, 00pa3yroImuecs Mpy pa3InyHbIX CKOPOCTSIX OXJia-
HKJICHUSL.

4. MapreHncuTHOe TipeBpaiieHue. 3akanka. Kpuruueckas CKOpoCTh 3aKajKi. 3aKaTuBaeMOCTb.
[IpokanuBaemocTs. BiusHue conep:kanus yriepoaa B CTalsX Ha TBEPAOCTb MapTEHCHUTA.

5. IlepeuncnuTb OCHOBHBIE BUIBI TEPMUUECKON 00paboTKH cTajneil. 3akanka u ee Buasl. OOpaboT-
Ka XOJIOJIOM, €€ Ha3HaYCHHE U 00JIACTh IPUMEHEHHUSI.

6. OCHOBHBIE BH/IbI TEpMUYECKON 00paboTku. OTIyCK, ero Buabl. HazHaueHne KaxI0ro Buaa OT-
mycKa.

7. OcHOBHBIE BH/IBI TepMUYecKor 00padoTku. OTxur. Bumasr oTxura n nx Haznauenue. Hopmau-
3anus, ee LeH.

8. Xumuko-tepmudeckas oopadotka ctamu. [Iponeccst XTO. dakTopsl, Biustonme Ha Auddy3uto
NpU XUMHUKO-TepMUYIECKO 00paboTke

9. llementanms cranu. Tepmudeckas 00pabOTKa IIEMEHTOBAHHBIX CTaJICH.

10. A3oTHpOBaHNE W HUTPOIICMEHTAIIHAS CTAJIH.

11. IloBepXxHOCTHas 3aKajiKka CTaJH.

3. Koncmpykyuonnvie memanivl u cniagol
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1. Kimaccndukarus yriaepoanucTbix craneid. MapkiupoBka KOHCTPYKIMOHHBIX M HHCTPYMEHTAIBHBIX
YIJIEPOJIUCTBIX CTANEH.

2. BiusHue yriepoa Ha CBOWMCTBa cTayieil. YTIepoaucThie cTanyd OOBIKHOBEHHOTO KauecTBa, yriie-
POAMCTBIE KOHCTPYKIMOHHBIC KAUeCTBEHHBIE CTAIN, aBTOMATHBIE CTAJIM — MAPKUPOBKA U 00JIaCTH TPH-
MEHEHMSL.

3. JlerupoBaHue cranei, BiusHue Jierupyromux s1ementos (Cr, Ni, Si, Mn, Co, A1 V, W n T.1.) Ha
CBOIiCTBa cTaneil. MapkupoBKa 1 KiIacCUQHKaLus JIETHPOBAHHBIX CTaNCH.

4. llemeHTyeMBble U yIydIlIaeMble JIerHpoBaHHbIe cTanu. Koppo3noHHOCTONHKHE JIETUPOBAHHBIE
CTaJIH.

5. JlerupoBaHHBIE CTaJIH C OCOOBIMH CBOMCTBaMHU. [Ipy>kKMHHBIE M MIAPUKONOAIIUITHUKOBBIE CTAIIH.

6. bernbie, oTOeneHHBIE U CepbIe YYTYHBI, UX CTPYKTYpa. MapKUpOBKa CEpbIX YYT'YHOB.

7. MapkupoBka 4yryHoB. O0acTy IPUMEHEHUS CEePhIX, BEICOKOIPOYHBIX M KOBKUX IyT'yHOB.

8. XKapocroiikue u >xaponpodnslie cTaini. CriocoObl MOBBIIEHHUS )KaPOIPOYHOCTH CTAJICH.

9. I'pynIibl HHCTPYMEHTAJIBHBIX MaTEPHUAJIOB. YTIEPOAUCTHIE U JIETHPOBAHHBIE MHCTPYMEHTAIbHbIE
CTaJIM UX MapKHUPOBKA, TOCTOMHCTBA U HETOCTATKH

10. I'pynnsl HHCTPYMEHTAJIBHBIX MAaTEPUATIOB. beICTpopeKyIlast cTajab U TBEPAbIC CIIABbI UX Map-
KHPOBKA, TOCTOMHCTBA M HEJOCTATKH.

11. U3nococToikocTh. [1yTH NMOBBIIEHUS H3HOCOCTOMKOCTH. I pynIibl H3HOCOCTOMKUX CTAJIEH.

12. W3HoCcoCTOMKME cTanu: ctanb ['andripaa, KaBUTAIIMOHHO-CTOHKHE CTal, TpadyUTH3NPOBaH-
HBIE CTaJIM, [IAPUKOIOIITUITHUKOBBIE CTaJIH.

13. MapkupoBKa JINTEHHBIX U 1ehOPMHUPYEMBIX JIaTyHEeH, o0nacTu npuMeHeHus. Bausaue conep-
JKaHUS [IMHKA Ha (a30BbBIH COCTaB M MEXaHWYECKHE CBOICTBA JaTyHE.

14. MapkupoBKa JIMTEHHBIX U 1e(OPMHPYEMBIX OpOH3, 00JI1aCTH IPUMEHEHHS.

15. duarpamma «Al-nerupytomuii anemeHT». ledopMupyemsie antoMUHIEBbIE CILIABHI, HE YIPOU-
HSIEMBIE TEPMUYIECKON 00pabOTKOM, MAPKUPOBKA, 00IACTH TPUMEHEHHS, TPUMEPHI.

16. lnarpamma «Al-nerupyromuii anemerTy. JlegopMupyemple amfOMUHUEBBIE CILIABEI, YIIPOYHSI-
eMble TePMUYECKOi 00paboTKOM, MAPKUPOBKA, 00JIACTA IPUMEHEHHUS, IPUMEPHI.

17. Nuarpamma «Al-nerupyromuii snemeHT». JInTelHbIe alIOMUHHEBbIE CIUIAaBBl, MAPKHPOBKA, 00-
JIACTH MIPUMEHEHUS, TPUMEPBI.

4. Hememannuueckue u KOMNO3uyUOHHbIE MAMEPUATDL

1. Knmaccudukaius HeMeTalIMuecKUX MaTepUalioB 10 MPOUCX0xkIeHHI0. CTPYKTypa 1 CBOWCTBA
nonauMepoB. Knaccupukanys noanMepos 1o GpopMe MakpoMOJIEKYJIbl, [0 MOISIPHOCTH, IO (a30BOMY CO-
CTOSIHHUIO, TI0 TTOBEJICHUIO TIPH HArPEBAHUU.

2. Tlonyuenwue mractmacc. [Tomumepusanus. [omukonnencanus HazHaueHne u MEXaHU3M JIeHi-
cTBUA 100aBoK. [IacTmaccel ¢ HAMOJIHUTEISAMH.

3. TepmomnacTH4HBIE M TEPMOPEAKTUBHBIE IIJIACTMACCHI, IPUMEPHI U 00IaCTH IPUMEHEHHUS.

4. lony4eHue pe3uH, UX CTPYKTYpa U CBOicTBA. BHBI KaydyKOB, UX CIIOCOOBI TIONTyYeHHsT 1 00J1a-
CTH NPUMEHEHHSI.

5. V3onpeHoBbIi, OyTaareHOBbIH, KpEMHUHOPraHNYeCKUH KaydyKH U pe3UHBl H3rOTaBIMBAaEMbIE
M3 3THX Kay4YyKOB.

6. [Iporiecc BykaHU3aIMK, OCHOBHBIE ByJIKaHU3aTOpbl. OCHOBHBIE JOOABKH B PE3UHBI M UX Ha3Ha-
YEHHE.

7. Ctekio, ero CTpoeHUE, CBOMCTBA U CIIOCOOKI MOTy4eHUs. BUibI cTekon 1 ux 001acTu npuMeHe-
HUS

8. KoMno3umoHHbIi MaTeprai 1 ero KoOMnoHeHThl CriocoObl MOTy4eHUs] KOMIIO3UTOB.

9. KoMno3unnoHHbIE MaTepHalbl ¢ HyIb-MEPHBIMH HAIIOJHUTENSMH, C OTHOMEPHBIMU HaIlOJTHHUTE-
JISIMH | C IBYXMEPHBIMU HarmoMHATENSIMA. CIIEYeHHBIN aTFOMUHHUEBBIH MTOPOIIOK.

10. KoMmno3unuoHHbIE MaTepHaibl HA HEMETANTHIECKOH 0cHOBE. CTEKIIOBOJIOKHHUTHI. Y TIIE€BOJIOK-
HUTBL. bOpOoBOIOKHNUTEL. OpraHoBONOKHUTHL. KepaMudeckne KOMIIO3UIIMOHHBIE MaTEpHAIIBI.

5. OcHo6bl mexHon02uu KOHCMPYKYUOHHBIX MAMEPUATIO8
5.1 OcHogvl tumetino2o npou3800Ccmsd

1. JIutelinple cBOMcTBA CIUIaBOB. OCHOBHBIC JINTEHHBIE CILJIABEI.

2. TexHoJOrHus MONYYECHUS OTIMBKUA B IMECUYAHO-TIIMHUCTOH (opme (JIMThE B pa3oBble (OPMEI),
cXxeMa, OCHacTKa. POPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHOIOTHS MTOTYICHHUS OTIUBOK B 000JI0YKOBEIX (popMax.

4. TexHONOrus MOJyYEHHUs] OTJINBOM METO/OM JINThS 110 BBINJIABISIEMBIM MOJAETISIM.

5. TexXHONO0rus TUThSI KOKWIb.
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6. 3roToBiIeHHE OTIMBOK IIEHTPOOEIKHBIM CIIOCOOOM.

5.2 Ocrogvl 0bpabomiu Mmemainios 0asieHuem

1. TTousatue OM/. @aktopsl, Biaustomue Ha OMJI.

2. OcHoBHble 3akoHOMepHOCTH OM/] 1 00J1aCTH MX TPUMCHECHUSL.

3. Xapakrepuctuku nedopmanmn. Biaussane OM/] Ha cTpyKkTypy U cBOWcTBa MeTayuioB. [loHATHA
aHU30TPOIHA, TEKCTYpa METalljIa, HAKJIeT U PeKPUCTAIUTH3AIIHSL.

4. HarpeB meramna nepenq OM/l. Knaccudukanus nporeccoB 00pabOTKH aBIEHHEM MO cCXeMaM,
Temreparype neopMUpOBaHUS U 110 Ha3HAYEHUIO.

5. IlpokaTka ¥ ee OCHOBHBIC CITOCOOBI (TIPUBECTH CXEMBI). Bl mpoduiei copToBOro mpokara.
BitoMer 1 CIA0BL.

6. KoBka. CymHocTh npolrecca U ero OTJIM4Ke OT IpeccoBaHusl. JloOCTOMHCTBA U HEJOCTATKH.

7. Onepanu cBOOOJHOW KOBKH: OCagKa W €€ Pa3HOBHIHOCTH, MPOIINBKA, KOBKA B TMOJKIAJIHBIX
HITaMIax - MPUBECTH CXEMBI U MIEPEUUCTUTD MPOLyKIIHUIO.

8. Pa3HOBHITHOCTH MPOTSHKKH - IPUBECTH CXEMBI M TIEPEUUCIUTD NpoAykiuio. O0opyaoBaHue Ais
KOBKH U €T0 Ha3HaYCHHE.

9. IlpeccoBarne. CymIHOCTH TPOIEcca M €ro OTINYUTENbHbIE 0cOOeHHOCTH. CXEMBI TIPSMOTO B 00-
patHoro npeccoBanus. [Ipoaykuus npeccoBanus. JlIoCTOMHCTBA U HEJOCTATKU METO/IA.

10. Bomouenue. CymHOCTb, cxeMa, 0COOEHHOCTH ¥ MPOAYKIIHS MPOIIecca.

11. O0beMHas MITAMIIOBKA, €€ CyIHOCTh. OTIN4Hs 00BEMHON IITAMITOBKH OT KOBKH. lIpuBectn
CXEMBI IITAMIOBKH B OTKPBITHIX U 3aKPBITHIX IITaMmax. [IpeumyinecTsa u HeAOCTaTKH 00BEMHON IITaM-
IIOBKH IIepe]] KOBKOM.

12. ®opmoobpaszyromue 1 pa3AeTuTeNbHbIe ONepallii XOJIOIHOW JTUCTOBOM ImramMnoBku. [IpuBe-
CTH OIPEIENICHUS U PACKPHITh CYTh 3THX ONEpariyii.

13. Pa3HOBHIHOCTH XOJIOAHON OOBEMHOM MITAMITOBKHU. [IpUBECTH CXEMBI.

5.3 OcHobl mexHon02UU C8APOYHO20 NPOU3BOOCTNEA

1. Cpapka. TepMuyeckue, MEXaHUYECKUE U TEPMOMEXAHUYECKHE METOIbI CBapKU. JIOCTOMHCTBA U
HEJOCTaTKH CBApPKH IUIABJICHUEM U JIaBJICHHEM. XMMH3M M MEXaHHU3M IIPOLIECCOB CBAPKH.

2. JlocTronHCTBa M HEOCTATKU CBApHBIX coeAnHeHui. [lapameTpsl, perynupyroiie mpolecc cBap-
ku. TwI cBapHOTO COEIMHEHUS

3. McTouyHuKH TOKA JIJISl DJIEKTPOIYTOBOM CBapKu. Pyunas myroBas cBapka. KoHCTpyKIus 37€KTpo-
na mis PJIC. Beibop anextpona.

4. DNeKTPOKOHTAKTHAsI CBapKa, €€ CYIIHOCTh W BHIIBI (IIPUBECTH TPU CXeMbl). Perynmupytomnie na-
paMeTphl 3TOW CBapKH.

5. Ctpoenue ra3oBoro miaMmeHd. ['azoBas cBapka. Mcronp3yemble ra3bl U CBapOYHbIE MaTepHAIbI,
obopynoBaHue. Y CTPOMCTBO ra30CBAPOYHOI TOPEITKH.

6. TexHomorus npouecca ra30Boi pe3ku. Y CTpOHCTBO Ia30BOT0 pe3aka.

7. IlnasmeHHas cBapka. Y CTPOMCTBO IJIa3MEHHON TOPENKH (IJIa3MOTPOHA).

8. [NonyaBTOMaTH4eckasi U aBTOMaTH4ecKas Jyropas cBapka noJ cioeM ¢uiroca. Jlyropast cBapka B
aTMocdepe 3alIUTHBIX ra3ax.

9. DnexTporIaKoBas cBapKa.

10. Crapka gaBiieHreM (X0JI0Has CBapKa).

11. CBapka TpeHHEM.

12. CBapka B3pBIBOM.

13. CriennanbsHBIE TEPMUYECKUE TIPOTISCCHI: HAIIaBKa, HAITBUICHHE, TTaiKa.

14. Texnonoruueckasi u GpU3MUECKasi CBApUBAEMOCTh. BinsiHIE JIerUpyONINX 3JIEMEHTOB U IPUMe-
ceil Ha cBapuBaeMocTh. [loapasaenenue cranei Ha 4eTbIpe TPYIIIBI CBAPUBAEMOCTH.

5.4 Obpabomka memanios pe3anuem

1. Knaccudukanus MeTayuIopeXyIux CTAaHKOB MO0 METOJY 00pa0OTKH, M0 YHUBEPCAILHOCTH, IO
CTETNIEHH TOYHOCTH.

2. PexxuMBbl pe3aHusi M IIEpOXOBATOCTh MOBEPXHOCTH. BiHsiHME peKMMOB pe3aHusl Ha MIEPOXOBa-
ToCTh. OCHOBHBIC OTIEPAIINX TOUCHUS (TIPHUBECTH CXEMBI).

3. Tumbsl TOKApHBIX PE3LOB MO0 TEXHOJIOTHUYECKOMY HAa3HAUYECHHUIO M ONEpalld UMM BBITIONHSIEMBIC
(cxempr).

4. DneMeHTHl TOKapHOTO MPOXOAHOTO pe3na. IIpuBecTn cxemy 3JIIeMEHTOB PEKMMOB PE3aHUs s
OCHOBHBIX ONeparuil ToueHus. BUsIbl CTPYKKH.

5. CBepreHue, 3eHKEpOBaHUE, Pa3BePTHIBAHHUE (CXEMBbI). DIIEMEHTHI PeXKHMOB PE3aHusl.

6. [IporsruBanue. CxeMbl 00pabOTKH 3aTOTOBOK Ha MPOTSDKHBIX CTAaHKAX C DJIEMEHTAMH PEKUMOB
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pe3aHusl.
7. ®pesepoBanre. CxeMbl 00paOOTKH 3aTrOTOBOK Ha (PPE3EPHBIX CTaHKAX C DJIEMCHTAMH PEKHMOB
pe3aHusl.
8. Tumbl ¢ppe3 ¥ MOBEpXHOCTH UMK 0OpadaThIBacMBbIC.
9. Hlnudosanre. OCHOBHBIC CXeMBI MITH(GOBAHUA. DJIEMEHTHI PEKMMOB Pe3aHUs MPH MUIH(OBa-
HUM.
10. XoHuHTOBaHUE: CXEMA, CYITHOCTh U Ha3HAUCHUE.
11. CynepdunnmmpoBaHue: cxema, CyIHOCTh U Ha3HAYCHHE.
12. TlomupoBanue, abpa3uBHO-KHUIKOCTHASI OTAENKA, MIPUTHUPKA - CYITHOCTH 3THX 00paboTOK, WX
Ha3zHauCHHE U pa3Iniue.
13. Crioco0b1 Hape3aHusl pe3b0bI
14. UnctpymenTanbHbIe MaTepuanbl. KpacHocToWKoCTh. I3HOC M1 CTOMKOCTh MHCTPYMEHTA.
Ilpumepnute 3a0anusn
1. Bxiaaply HOAIIMITHAKA CKOIBKEHUS
a) BbBIOpaTh (M1 0OOCHOBATH CBOW BEIOOD) MaTepHall U3 MPEACTaBICHHOTO CITHCKA.
0) Ha3HAUATH  CIOCOOBI  TEPMHUYECKOM  00pabOTKM  C  yKa3aHHEM  TeMIIepaTypHBIX
PEKMMOB HarpeBa M OXJIAKICHHUSI.
1 2 3 4 5
Crans 45 Crans 40XH Crans YA Cranp Y13A | Crams [IX-15

1 2 3 4 5

Crans 45 Cranp 40XH Crans Y8A Cranp Y13A | Cranp I1X-15

2. llopmieHs  THIpOHAacOCa  HW3TOTOBIEH W3  CTallk 38XMIOA, LHUJTUHAPUYECKas
MOBEPXHOCTH MTOJBEPrHYTA IIIH(OBKE.

a) BbIOparhb (M 000CHOBATH CBOW BHIOOP) CHIOCOO MOBEPXHOCTHOTO YIPOUHEHUSI.

0) KpaTko omMcaTh BEIOPAHHYIO TEXHOJIOTHIO.

3. HazoBute nepeuunciieHHble MaTepuaibl U pacmudpyiite ux mapku: 9Xd; CU15; JI68; BpAS.

a) M3 nepeurciaeHHbIX BBIILIE MApOK BHIOEpHUTE MaTepuall JJisl H3TOTOBICHUS HOXKEH 17151 pyraHOuHOTro
CTaHKa IO IEPEBY.

0) Beibepute u 000cHYyiiTe CIOCOOBI TEPMOOOPAOOTKH ITHX HOXKEH.

7.4. Coomeemcmeue wiKaivl OUeHOK U YPOsHell ChopMUPOBAHHBIX KOMNEMeHYUl

Yposens chop-
MHUPOBAHHBIX Orenka Tlosicnenus
KOMIIETCHIIUI

Teopernueckoe coaepKaHue Kypca OCBOSHO MOJHOCTHIO, BCE MPEAYCMOTPEH-
HBIE IPOTPAMMOil 00yUeHUsI yueOHbIC 3aaHUS BBIMOIHEHBI.

OOyuaronmiics:

Bricokuit OTnu4yHO | - JEMOHCTPHUPYET CBOOOHOE BIIaJICHHE MATEPHAJIOM, CIIOCOOEH y4acTBOBATH B
pa3paboTke 00OOIICHHBIX BAPHAHTOB PEIICHHS MPOOIIEM, CBA3aHHBIX C aBTOMA-
THU3ALMeH POU3BOJICTB, BEIOOPE HA OCHOBE aHAJIM3a BAPHAHTOB ONTHMAIEHOTO
MIPOTHO3UPOBAHUS MTOCIICACTBUI PEIICHHS

TeopeTrndeckoe coliepkaHue Kypca OCBOSHO MOJHOCTHIO, BCE MPEAYCMOTPEH-
HBIE TIPOrpaMMON 00ydeHUs ydeOHbIe 3a4aHUS BBIIOJTHEHBI C HE3HAYUTEINb-
HBIMHU 3aMCUYaHUSIMMU.

OO0yygarommiics:

- CBOOOJIHO BJIaJIceT MaTepuajoM, ClIocoOeH y4acTBOBATh B pa3paboTke 0000-
INEHHBIX BApUAHTOB PCIICHUA HpO6HCM, CBA3aHHBIX C aBTOMaTI/I?)aHI/Ieﬁ Ipoun3s-
BOJICTB, BEIOOpE HA OCHOBE aHAIIM3a BApUAHTOB ONTHMAILHOTO MPOTHO3UPOBA-
HUSI TIOCJIC/ICTBUNA PEIICHUS

bazoBbiit Xoporiio

Teopernueckoe coepkaHue Kypca OCBOCHO YaCTHYHO, OOJBITMHCTBO TPEIy-
CMOTpPEHHBIX IMPOrpamMMOii 0OydueHHs Y4eOHBIX 3aJaHWi BBIOJHEHO, B HUX
HUMEIOTCS OIITUOKH.

OOyuaronmiics:

- CHOCOOCH TOJ PYKOBOACTBOM BIIAJICTh MAaTCPUAIOM, y4aCTBOBATh B pa3pa-
00TKe 00O0OIIEHHBIX BAPHAHTOB PEIICHHS MPOOJIeM, CBA3aHHBIX C aBTOMAaTH3a-
LMei MpOU3BOICTB, BHIOOPE HA OCHOBE aHAIIM3a BAPHAHTOB ONTUMAILHOTO MPO-
THO3MPOBAHHMSI TTOCIIE/ICTBUI PEILICHUsI

VY nosie-
IToporossrit TBOPHU-
TEIBHO

Heynosne- | Teoperuueckoe cojepikaHue Kypca HE OCBOCHO, OOJBLIMHCTBO MPEIYyCMOT-

Huzkuit o .
TBOPH- PEHHBIX MTPOTPaMMOK 00yUYeHHs YIeOHBIX 3aJaHUi JINOO HE BBHITOJHEHBI, JIH-
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Yposens chop-
MHUPOBaHHBIX OreHka [MosicHeHust
KOMIIETCHITUI

TEJNBHO 060 coxmepkaTr TpyOBIe OMMOKH; TOMONHHUTEIbHAS CaMOCTOSTENbHAs padboTa
HaJl MaTepuaJoM He NpHBeNa K KaKoMy-TH00 3HAYUTEILHOMY IHOBBILICHHUIO
KaueCTBa BBITIOJIHEHHS YICOHBIX 3aTaHHH.

OObyuarommiics:

- He JAEMOHCTPHPYET CHOCOOHOCTEH BIIaeTh MaTepHalIoOM, HE CIOCOOCH
y4acTBOBaTh B pa3paboTKe OOOOMIEHHBIX BAapHAHTOB PELICHHs MPOOJEeM, CBS-
3aHHBIX C aBTOMaTH3allMel NMPOM3BOJICTB, BHIOOPE Ha OCHOBE aHaJIM3a BapHaH-
TOB ONTHMAJILHOTO IIPOTHO3UPOBAHUS TTOCIIEACTBUI PEIICHUS

8. MeToauyecKkue YKa3aHUA JIsl CAMOCTOSITEJILHOH PadoThl 00y4aloIHXCsA
Camocmosmenvnas paboma — TnaHupyemas YydeOHas, HayYHO-HCCIIECIOBATEIbCKAs
paboTa 00ydYarouuxcs, BBIMOJHSAEMAass BO BHEAYJIUTOPHOE (ayJUTOPHOE) BpPEMs MO 3aJIaHHI0 U
IIPH METOAMYECKOM PYKOBOJICTBE MPETOIaBaTEIIs, HO O€3 €ro HEeMmOCPEACTBEHHOTO ydacTus (Tipu
YaCTUYHOM HETMOCPEJCTBEHHOM YYacTHUW IMpernojaBaTelis, OCTaBIAIOIIEM BEIYIIYI0 pOJb B
KOHTpoOJIe 3a paboToii cryaeHToB). CamocTosATeNbHass paboTa OOydaloImMUXCs B BYy3€ SIBISETCA
Ba)XHBIM BUJIOM UX Y4eOHOI M Hay4HOH J1eATeIbHOCTH.

B npouecce u3ydenus nucuuruimHbl «MarepuanoBenenue. TexXHONIOTUS KOHCTPYKIMOH-
HBIX MaTEPHAIIOB» OCHOGHBIMU GUOAMU CAMOCHOAMENbHOU PAGOMbL SBISIOTCS:

- U3Y4CHHE TEOPETHIECKOT0 Kypca;

- HOATOTOBKA K TEKYILEMY KOHTPOJIIO;

- BBIIIOJIHCHUEC JOMAITHETO 3aJaHN,

- IOAT'OTOBKA K HpOMeH(YTOqHOﬁ aTTeCTalluu.

H3yuenue meopemuueckozo Kypca BKIIOYAET B ceO:

- W3ydeHue y4yeOHOH, HaydyHOW W METOJAMYECKOW JHMTepaTyphl, MaTepHajoB MepHOaANYE-
CKUX M3JaHHI C MPHUBJIEUEHUEM DJIEKTPOHHBIX CPEACTB OQUIMAIBHON NEPUOANYECKON U Hayd-
HOW MH(pOpMaLUY;

- U3y4€HUE U CHCTEMAaTHU3aLMI0 OPUIMAIBHBIX FOCY/IAPCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJIEHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaTEpUAJIOB C UCIIOJIb-
30BaHHEM MH(POPMaIMOHHO-TIOUCKOBBIX cucteM «KoHcymnbTant [lmtocy, «I"apanTy», rmodaabHON
cetn «HTEpHET».

Iloozomoeka k meKyuiemy KOHmpOoJir9 3aKjr0o4acTcsa B IIOBTOPCHUHU MaTCpUajia JIEKIIUN U

71a060paTOPHBIX PaboT C LENbI0 YCIEIIHOTO TPOX0XKACHHUS TECTUPOBAHUS U 3AIUTHI OTYETOB.

3ananus B TECTOBOM (popme chOopMHUPOBAHBI IO BCEM pa3/iesiaM JUCIHUILIMHBI U paccuuTa-
HBI Ha CaMOCTOSITEIbHYIO Pab0Ty 0€3 HCTIOIb30BaHMs BCIIOMOTATEIbHBIX MAaTEPHUAJIOB, TO €CTh
MIPY UX BBIOJIHEHUH HE CIEAYET MOIb30BaThC YUeOHOM U IpyruMH BUAaMU JuTepaTypsl. [Ipo-
YUTaB 33JIaHKE, CJIEAYET BHIOPATh MPABUIILHBIN OTBET.

Ha BrimonHeHue Tecta OTBOAUTCA OrpaHUYeHHOE BpeMsi. OHO MOXKET BApbUPOBATHCA B 3a-
BHCHMOCTHU OT YPOBHS TECTHPYEMBIX, CIIOKHOCTH U 00beMa Tecta. Kak mpaBuiio, Bpemsi BBITIOJ-
HEHHUs TECTOBOT'O 3a/IaHUsl orpeensieTcs u3 pacuera 45-60 cexkyHa Ha OAUH BOIPOC.

CognepkaHue TeCTOB MO JUCIHUIIIIMHE OPUEHTHPOBAHO HA TOJTOTOBKY OOYYArOIIUXCS TIO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINOIHEHUS TECTA MO3BOJISIET MPENOABATENSAM CYIUTh O
X0JI€ CaMOCTOSITEIILHON PabOThl 00YJArONTUXCSI B MEKCECCUOHHBIN MIEPUO] U O CTENEHU UX IO/~
TOTOBKH K 9K3aMEHY.

Boinonnenue oomawinezo 3a0anun npenCTaBiIseT COOOM BHJI CAMOCTOSITENBHBIN paOOTHI,
HATPABJICHHBI Ha 3aKperuieHue OO0YJaroIMMUCS H3YyYEeHHOTO TEOPETHYECKOTO Marepuaia Ha
npakTuke. JlomariHee 3aaHue BKITFOYAET ABE paOOTHI:

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

2. Pacuer pexxMOB pe3aHus MTPH TOKApHOU 00paboTKe

JomaiiHee 3ajaHue UMEET YETKYIO CTPYKTYPY, MOCIEI0BATENbHOCTD, IEIbHOCTh TEKCTa U
pacyeToB, MO3BOJIIOT CO3/IaBaTh €€ MO MPUHIIUITY JOTHYHOCTH, KOT/Ia OTACIIbHBIC YaCTH CBS3aHbI
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MeXy co00ii 1 00J1a1al0T CMBICIIOBOM HArpy3Koil. BelrmomHeHne ToMaIIHero 3alaHus 3aKperuisieT
U YIIyOJsieT OCBOEHHE TEOpeTHUYECKOro MaTtepuaia paszaena « OCHOBBI TEXHOJOIMHU KOHCTPYKIIU-
OHHBIX MaTE€PUAJIOBY M MOJATOTABIMBACT 00YUAIOLIETOCs K TPOMEKYTOUHOM aTTECTAIHH.

Iloozomoeka k npomexcymounoii ammecmayuu (3K3aMeHy) NPEAIIOIAraeT:

- U3y4CHHE OCHOBHOM U JIOTIOJIHUTENILHOM JINTEPATYPHI;

- U3y4ECHUE KOHCIIEKTOB JICKIIHIA;

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

- IUCTAHIOHHOE TECTUPOBAHUE 10 TEMaM.

[TepeyeHp BOIPOCOB K 3K3aMEHY IIpeACTaBiieH B IyHKTe 7.3. OneHKa 3a 9K3aMeH BbICTaBIIsI-
eTcs 110 KpUTEPUSM, IIPECTAaBICHHbBIM B IIyHKTE 7.4,

9. IlepeyeHb MHGPOPMANMOHHBIX TEXHOJIOTMii, HCI0JIb3YeMbIX IIPH OCYLECTBJIEHHH 00pa30-
BaTeJILHOI0 NpoLecca Mo AUCHHILINHE

JUisl ycTienTHoro OBJIaJeHHS AUCIUILTMHON MCTIONB3YIOTCS CIEeAyIoNe HHPOPMAlHOHHBIE
TEXHOJIOTUU 00Yy4EHUS:

* [Ipy mnpoBeneHUMH JIEKUMH MCHOJB3YIOTCS IPE3EHTALMU MaTepuaja B IporpaMmme
MicrosoftOffice (PowerPoint), ocymiecTBisieTcs BbIXOJ Ha TPOPECCHOHATbHBIC CAMNTBI,
UCIIOJIb30BaHUE BHICOMATEPHAIIOB Pa3IMYHbIX HHTEPHET-pecypcoB, wiathpopma LMS Moodle;

* JlabopaTopHble W  NpPAaKTUYECKHUE 3aHATUA 1O  JUCUUIUIMHE HPOBOJATCS €
UCIIOJIb30BaHUEM JICMOHCTPAIMOHHOTO MYJIbTUMEIUIMHOTO o0opymoBanus, [I9BM, komruiekra
JJIEKTPOHHBIX  Y4€OHO-HAIJIAJHBIX  MaTepuasnoB  (Mpe3eHTauuil) Ha  (UICHI-HOCUTEIAX,
TEMaTUYECKHE WIUTIOCTPALIMH U IJIAKATHI.

B nponecce n3yueHust JUCHMILIMHBI Y4€OHBIMU LIETSIMHU SIBJIIIOTCS IEPBUYHOE BOCIIPUSATHE
yueOHON MH(pOpMAIMH, €€ YyCBOECHUE, 3allOMUHAHKE, a TAK)KE CTPYKTYPHUPOBAHUE IOJIYyUYEHHBIX
3HAaHUH U pa3BUTHE UHTEIUIEKTYAIbHBIX YMEHUH, OPUEHTUPOBAHHBIX HA CIIOCOOBI JAESITEIbHOCTH
penpoAyKTUBHOIO xapakrepa. IlocpencTBoM MCIONB30BaHUS 3TUX MHTEJUIEKTYAIbHBIX YMEHUMN
JIOCTUTAIOTCSl Y3HABAHHWE DPAHEE YCBOEHHOIO MaTrepHaja B HOBBIX CHUTyalUsiX, NPUMEHEHHE
a0OCTpaKkTHOTO 3HAaHUSA B KOHKPETHBIX cHUTyanusx. I[locpencTBOM UCHOIB30BaHUS ITHX
MHTEIJIEKTYaJIbHBIX YMEHUN JOCTUTAIOTCS y3HAaBAaHUE PaHEE YCBOEHHOIO MaTepHaja B HOBBIX
CUTYalUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYaLIUsX.

JUis JOCTHIKEHUSI 3TUX LieNel UCTIONb3YIOTCSl B OCHOBHOM TPAJAMIIMOHHbIE HH(OPMAaTHUBHO-
pa3BHUBAIOIIME TEXHOJIOTUN OOYUYEHHS C YUETOM Pa3IMYHOIO COYETaHUs MacCUBHBIX (GopM (JIek-
151, IPAKTUYECKOE 3aHATHE, KOHCYJIbTALUs, CAMOCTOSATENIbHAS padoTa) U PenpOAYKTHBHBIX Me-
TO/I0B OOyueHHus (IIOBECTBOBATEIbHOE H3JIOKEHUE Yy4yeOHOM HHGpOpManuu, OObSICHUTEIHHO-
WITIOCTPATUBHOE U3JIOKEHHE) U JIaOOPATOPHO-NIPAKTUYECKUX METOJI0B 00y4YeHHs (BBIOJHEHUE
71a00paTOPHBIX, MPAKTHUECKUX U JOMAITHUX pacueTHO-rpaduueckux pador).

VYHuBepcuter obecrnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecrieuyeHus:

e  CceMelcTBO KOMMEpPYECKHX ONEPallMOHHBIX cUCTeM cemeiicTBa MicrosoftWindows;

e  oducHsbI nakeT npunoxxenuit MicrosoftOffice;

e [porpamMMHas cCUCTeMa JJIsi OOHapYXEHUS TEKCTOBBIX 3aMMCTBOBAHHMH B Y4e€OHBIX U
Hay4HbIX paborax "AnTtumnaruat.BY3";

e IByX- U TpEXMEpHas cUCTeMa aBTOMATU3MPOBAHHOTO MPOEKTHUPOBAHUS U UEPUCHUS
AutoCAD, KOMITAC — 3D.

10. Onucanune MaTepuaJILHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCYIIeCTBJIEHHUS
o0pa3oBaTeIbHOIO NMpolecca Mo AUCHUIIUHE

Peanuzanus yueOHOro mporiecca OCyHIECTBISETCSA B CHEIHATbHBIX y4EOHBIX ayIUTOPUIX
YHHUBEpCHUTETA [yl NIPOBEACHUS 3aHATHH JIEKIIMOHHOIO THIIA, 3aHATUNH CEMHHApCKOro THIIA, Jia-
060paTOpHOTrO TUNA, TPYMIOBEIX U UHAWBUAYAIBHBIX KOHCYIbTAIlMN, TEKYIIETO KOHTPOJISI U MPO-
MEXYTOYHOM aTTecTanuy. Bce ayIuTopuy yKOMIUIEKTOBaHbI CIIEHUAIN3UPOBAHHON MeOebio U
TEXHUYECKUMHU CPEJICTBAMU OOYUEHUs, CITY)KalllUMHU JIJIsl IPEACTaBIeHUs yueOHOU MH(OpMaIiu
Oosbmoi ayauTopuu. [Ipr HEOOXOIUMOCTH 00yUaAIOIUMCS TPEJIaraloTcsi HabOPHI IEMOHCTpa-
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[MOHHOTO 00OPYIOBaHUS U y4eOHO-HATIISAHBIX MOCOOUH, 00eCIIeYnBAIOIIIEe TEMATHUECKUE UJI-

JIFOCTpPALUH.

CamocrosTenbHas paboTa 00yJaromUXCcs BBIMOMHIACTCA B CIEIHMAIM3UPOBAHHON ayaHUTO-
puM, KoTopass o0opyloBaHa yuyeOHOIl MeOenbro, KOMIIBIOTEPHOM TEXHMKOH C BO3MOXKHOCTBIO
noJKkiIroueHus K cetu "MHtepHer" U oOecrieyeHreM JI0CTyIa B AJIEKTPOHHYIO0 HH(POPMAITMOHHO-

obpasoBarenbhyto cpeny YIJITY.

EcTh momemenue il XpaHeHUs U MPOPIIAKTHYECKOTO 00CITYy)KHBaHHS yaeOHOTO 000pYy-

JOBaHUs.

TpeOGoBaHus K ayIUTOPUAM

HanmeHoBaHue crieniiaibHBIX IIOMeE-
IIEHUM U MOMEILIEHUM AJIs CaMOCTOS-
TENLHOI paboTHI

OcHAaIIEHHOCTh
CHCIHATBHBIX TIOMCIICHUN U MIOMEIICHUHN JIJIsl CAMOCTOSITEIIBHOM PaboThI

ITomenienue ajis NEKIUOHHBIX 3aHATHI

MynpTHMeniiHas ycTaHOBKA (IPOEKTOP, 3KpaH). YueOHas MeOelb

[Tomermenue a1 1abOPaTOPHBIX 3aHA-
TU 110 MoAyro «MaTepuanoBeeHUe

JlaGoparopusi METAJUIOBEACHHSI U TEPMHYECKOH 0OpabOTKH: MHKPOCKOIIBI
MUM-7, [IOJIAM P-312; neun mydensusie SNOL 8,2/110 (3 wr.); moiu-
poBasIbHBII cTaHOK Auist nutidoB; TBepaomepbl Bukkepe TI1-7p-1; Poksen
TK-14-250; bpunemns tun Th, mukporsepnomep [IMT-3, nemoHcTpamu-
OHHBIE CTEH/IbI U IJIAKATHI

[Tomerenue a1 1abOPaTOPHBIX U
IIPAKTUYECKUX 3aHATUH 110 MOJYJIFO
«TexHonorust KOHCTPYKIMOHHBIX Ma-
TEPUATIOBY

- JJaGopaTopust TUTHA: IIaXTHAs HarpeBarTelbHas Medb ¢ HarpeBom 10 900
°C, xamepHas npombliiuieHHas neus H30 ¢ nHarpesom mo 1000 °C, xoMm-
IUIEKT OCHACTKM JJIS M3TOTOBJIEHMS JIMTEHHBIX (hOp M HOCIEAyromend ux
3JIMBKHM IIBETHBIMH CIUIABAMH, KOMIUIEKT IEMOHCTPAMOHHBIX H3JICIHH,
MOJTyIEHHBIX Pa3HBIMH CIIOCOOaMH JIMThS M JPYTHE WILTIOCTPALOHHBIE
MaTepHaIbl;

- JIabopaTopusi CBapKH: CBapOYHBIE MOCTHl CTaHAAPTHBIC, UCTOUYHHUKH IO-
CTOSIHHOTO ¥ IIEPEMEHHOT0 TOKa (4 IIT.); MaIlliHa TOYEYHOH CBApKH MOJIETb
IIMT 604 (1 1T.); 37eKTPOAHBIE MaTepHAaIIbl; WILTIOCTPUPOBAHHbBIE CTCHIH,
MO/JIETIH;

- JIabopaTtopust 00pabOTKK METAIIIOB PE3aHUEM: TOKApHBIC YHHBEPCAIbHBIC
CTaHKH; (Ppe3epHbIC CTAHKH PA3HBIX MOJICIICH; CBEPIMIbHbIC CTaHKu 2M 112
u 2I'125; mnockonumudoBamsHelil craHok 3[71; kpyrimonumgpoBaIbHBIH
craHok 3A110B; cTporaipHBI CTaHOK; 3aTOYHBIE cTaHKH 35634 (2 miT.).
Kommiiekt nprcriocobnenuii (THCKH, TTaTPOHbI, ONPABKH, KPEeHex U 1p.), a
TaKKe JOCTaTOYHBIA IO HOMEHKIATYpe M 00BbeMy HaOOp pexyliero
Y MEPHUTEIHHOTO HHCTPYMEHTA

TTomereHust 11 caMOCTOSITEILHOM
paboThI

Cronbsl KOMIBIOTEPHEIE, CTybs. Paboune Mecta, 000pyIOBaHHBIE KOM-
MBIOTEpaMH C BBIXOZOM B ceTh VIHTEpHET, B 3JEKTPOHHYIO HH(OpMAIU-
OHHO-00pa3zoBarenbHyo cpeny YIJITY.

[Momemenne Uit XpaHeHUst U podu-
JIAKTUYECKOTO OOCITYy>KUBaHUS Y4eOHO-
0 000PYIOBaHUS

Crennaku, CTOJBI, CTYJbS, IPUOOPHI U MHCTPYMEHTHI AJIS MPOQIIaKTH-
4eCKOro 00CIy)KMBaHHUS y4eOHOr0 000py10BaHHS
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