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1. OO0mme nosoxkeHust

Jucnumnuna «MartepuaJioBeieHue. TeXHOJIOTHSI KOHCTPYKIHOHHBIX MaTepPHAJIOBY,
oTHOcUTCS K Onoky Bl ydeOHOro miuaHa, BXOASIIETO B COCTaB 0Opa3oBaTEIbHON MPOTPAMMBI
BhIciiero oopasoBanus 27.03.02 - Yopasnenue kadectBoM (mpoduiib - YrpapieHne KaueCTBOM
B TEXHOJIOTHYECKUX CHUCTEMaX ).

HopmatuBHO-MeTOIMYecKOi 6a30i sl pa3pabOTKu pabodel mporpamMmbl y4eOHOM Hc-
uuruHel «MatepuanoBeaeHue. TeXHOI0THsSI KOHCTPYKUMOHHBIX MATEPHAJIOBY SIBIISIOTCS:

- ®denepanpubiii 3ak0H "OO6 oOpa3zoBanmu B Poccuiickoit denepanuu', yTBEpKICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

- ®enepanpubiii 3ak0H "OO0 oOpazoBanuu B Poccuiickori ®enepanuu', yTBEpKICHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

— [Tpuka3z Muno6puayku Poccum Ne 301 ot 05.04.2017 1. O0 yTBEepkICHUU TIOPSIKA Op-
TaHW3alUU ¥ OCYILECTBICHUS 00pa30BaTEIbHOMN JIEATEILHOCTH 10 00pa30BaTEIbHBIM MIPOrpaM-
MaM BBICIIEr0 OOpa3oBaHUs - MporpaMmaM OakajaBpuara, MporpaMMaM CIeHHUaIUTeTa, Mpo-
rpaMmam MarucTparypsbl.

— @DenepalibHbIl TOCYIApCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT BBICIIETO 00pa30oBaHUS
(®I'OC BO) no nHampasnenuto noarotoBku 27.03.02 «YnpaeneHue kauyecTBom» (ypoBeHb Oaka-
JaBpuara), yTBEP)KICHHBbIM NpukazoM MuHuctepctBa odpasoBaHus u Hayku PD Ne 869 or
31.07.2020;

- VY4eOHbIi man 00pa30BaTeNFHON MPOTrPaMMBI BBICHIETO 00pa30BaHMsI HANPaBICHHUS 00-
pazoBanus 27.03.02 - Yopaenenue kadectBoM (mpoduiis - YpaBiieHHe Ka4eCTBOM B TEXHOJIO-
TMYECKHX CHUCTeMax), MOATOTOBKH OakallaBpoB MO OYHOU ¢Gopme oOyueHus, o0OpeHHBIN Yue-
HbiM coBeToM YIJITY (mporokon Ne9 ot 10.09.2020) u yrBepxkaenubiit pekropom YIJITY
(10.09.2020).

OO6yuenue no ob6pazoBaTeabHON Mporpamme obpazoBanus 27.03.02 — YnpapneHnue kade-
cTBOM (Ipouib - YIpaBieHUE Ka4eCTBOM B TEXHOJOTHYECKUX CHUCTEMax) OCYIIECTBISIETCA Ha
PYCCKOM $I3BIKE.

2. [lepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHsI MO TUCIHUILINHE, COOTHECEHHBIX C MJIa-
HHUpPYeMbIMH pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTe/bHON MPOrpaMMbl

[InanupyeMbIMH pe3ynbTaTaMyd OOy4YeHUS MO JUCIHHILIMHE SIBISIFOTCS 3HAHHS, YMEHHS,
BIIAJICHUS U/WIIM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE ITAIMb/YPOBHH ()OPMHUPOBAHUS KOMIIE-
TEHIUI 1 00ecreYnBaroIINe JOCTHKEHHE TUIAHUPYEMbIX PE3yJIbTaTOB OCBOCHHSI 00pa30BaTENb-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBoeHUs] AUCHUILINHBI — GOPMUPOBAHUE y 00YYAIOIIETOCS MBIIIEHUS, HE00XO0-
JUMOTO JUIsl PEeIIEHUs] MPAKTUYECKUX 3a/1ay, CBSI3aHHBIX C YCTAaHOBJIEHUEM B3aMMOCBS3H MEXIY
COCTaBOM, CTPOEHUEM U CBOMCTBAMM MATEPUAIOB, a TAKKE PA3BUTHE MPEJCTABICHUN O MPOU3-
BOJICTBE U PEMOHTE Pa3IMYHBIX BUAOB IPOMBIIUIEHHOTO O00OpPYIOBaHMS U CIHOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHBIE TEXHOJIOTUYECKUE MPOIIECCHI C MOBBIIEHHEM Pab0TOCIIOCOOHOCTH
JIeTaJIeld U Y3JIOB MalllvH.

3agauu AUCHMIUIMHBI 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 MIPOYHOCTD JI€TaNeH;

- 00 OCHOBHBIX IpyIIax MaTepualoB, UX CBOMCTBaX, TEXHOJOTHSIX YIPOYHEHUs U oOia-
CTSIX IPUMEHEHHS,

- 0 Pa3IMYHBIX CIIOCO0AX U METOJaX 00pabOTKH MaTEPHUATIOB IS TIOJIYICHHS JeTallel Tpe-
OyeMoil KoH(UTypaIuu, KauecTBa MOBEPXHOCTH U HYKHBIX CBOWCTB;

- 0 IPUHLHUIIAX BbIOOpA Pa3IUYHBIX TEXHOJIOTMHA OOpaOOTKM METaIOB W JIPYIMX KOH-
CTPYKLMOHHBIX MaTEpPUAIIOB.

[Iporiecc n3yyeHUs: TUCITUTUIMHBI HAITpaBiieH Ha (OpMUPOBAHKE CIIETYIONIEeH obmenpodec-
CHOHAJIbHOW KOMITETEHITUH:



OIIK-2 — cnocoben popMyarpoBaTh 331a4u MPO(HEeCCHOHATBHON ESTEIHOCTH HA OCHOBE
3HaHUH NPO(UIBHBIX PA3AEIOB MATEMATHYECKUX M €CTECTBEHHOHAYYHBIX TUCLHUIUIUH (MOAYJICH)

B pe3yabTare n3yueHus JMCHUIIIMHBI 00yYAIOIINICS T0JIKEH

3HATh:

- (PM3NYECKYIO CYIIHOCTH SIBJICHUI, IPOUCXOAIINX B MaTepUaiax B YCIOBUSAX MPOU3BO/I-
CTBa U SKCIUTyaTalluy U3ZENUil 1oJ BO3/AEHCTBUEM BHEIIHUX (DAKTOPOB (HArpeBa, OXJIAXKICHMS,
JaBJICHUS]), UX BIMSHUE HA CTPYKTYPY, a CTPYKTYPBI Ha CBOMCTBA COBPEMEHHBIX METAIUIMUECKUX
Y HEMETAJUIMYECKUX MATEPUAIIOB;

- CYIIHOCTb, TEXHOJIOTHIO U OCOOCHHOCTH COBPEMEHHBIX METOJIOB O0paOOTKH KOHCTPYK-
LIMOHHBIX MaTEPUAJIOB JUIsl U3TOTOBJICHUS JleTalleil 3aJaHHON (JOPMBI M KaUeCTBa;

yMeTb:

- BbIOMpaTh MaTepualibl, OLICHUBATh M MPOTHO3UPOBATh MOBEJACHUE MaTepHaia U NPUYUH
OTKa30B MPOAYKIMH O]l BO3ICHCTBHEM Ha HUX PA3JIMYHBIX IKCILTYyaTAIMOHHBIX (PaKTOPOB;

- Ha3HayaTb COOTBETCTBYIOILYIO OOpaOOTKYy JUIsl HOJY4YeHHs 3aJaHHBIX CTPYKTYp U
CBOICTB, 00€CIIeUNBAIOIINX HAJEKHOCTD IPOTYKIIUU;

- OOBSICHATH IPUYMHBI OTKA30B JIETajei 1 HHCTPYMEHTOB B IIPOLIECCE IKCILTyaTalluy;

BJIaJIeTh HABBIKAMM

- HaBbIKaMH Pa3pabOTKU TUIOBBIX TEXHOJIOTMYECKUX IPOIECCOB TEPMUUYECKOH, XUMUKO-
TEPMUYECKOI 00pabOTKM ¥ TOBEPXHOCTHOTO YIIPOYHEHUS JICTAICH;

- METOJaMU IIPOBEIECHUS KOMIIJIEKCHOT'O TEXHHUKO-9KOHOMHUYECKOT0 aHajln3a JJisi 000CHO-
BaHHOT'O MPUHSTUS PELICHUH, U3bICKaHHUSI BOZMOXKHOCTH COKpPAILLEHUS LIUKJIa padoT, cCOAeCTBUS
HOJTrOTOBKE IIpOIiecca UX peayln3aluu ¢ o0ecreyeHueM He00X0AUMBIX TEXHUYECKHX J1aHHBIX.

3. MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH POrpaMMbl

JlanHas ydyeOHas IUCLUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JTUCHUILIMHAM 0053aTelbHOM
YacTH, 4TO O3Ha4YaeT (hopMUpOBaHKE B polecce o0ydeHus y OaKaiaBpa OCHOBHBIX Mpogeccro-
HAJIbHBIX 3HAHUH ¥ KOMIETEHIUH B paMKax BIOPAaHHOIO MPOQUIIS.

OcBoeHuEe AAaHHOW TUCHUILIIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uzyuenust aucuuiuind OINOII, 3amuTa BbIMyCKHON KBaJIM(UKAIIMOHHONW paboThl, BKIOYas MOJ-
TOTOBKY K IIPOLEAYPE 3aIlUThl U IPOLEAYPY 3alUTHI.

Ilepeuens odecneuusarowux, cCOonymcmeylouiux u 00ecneuu6aemovix OUCYUNIUL

ObecnieunBaronme ConyTcTBytoye ObecrieunBaemble
Oxomnorus Teopernueckas MexaHHKa Teopust MEXaHM3MOB U MalllnH
Maremaruka TennoTexHuka Heranu Maivux
dusmnka I'unpaBnrka u THAPO- THEBMONPUBOJ | DNEKTPOTEXHUKA U HIEKTPO-
Xumus JloTIOJTHUTENBHEIE TTIaBBI MATEMATHKH | HUKA
Nudopmaruka JonoaHuTENBHBIE TJIaBbl QUIUKU Brinonnenue, NoaroToBKa K
VYuyeOHas npaktuka (o3Ha- | COnpoTHUBIICHHE MAaTEPUAIOB cllave U caava rocyJapCTBEH-
KOMHTEJbHAs) HOTO 3K3aMeHa

VYka3aHHbIE CBSI3U AUCLMILIMHBI JAIOT 00Yy4arolEeMycsl CHCTEMHOE MIPEJICTaBICHUE O KOM-
TUIeKCe M3Yy4aeMbIX AUCHUILTUH B cooTBeTcTBUH ¢ PI'OC BO, uTo obecneunBaeT 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 00y4Yaloluxcs ¢ npenojasaresieM (1o BUIaM
y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 PAa00Ty 00y4aroIMXCs
O061mast TpyI0eMKOCTh TUCITATIITHHBI

Ny Bcero akameMnduecknx 4acoB
Bun yueGHOM paboThI
ouHas popma | 3aouHas Gpopma
KonTakTHas padoTa ¢ npenogaBartejieM: 54,35 14,35
nekuuu (JI) 26 6
npaktuueckue 3anstus (I13) - 4
nabopatopusle pabotsl (JIP) 28 4




Bcero akanemMmnuecknx 4acos

Bup yueOroit paborer ouHas popma | 3aouHas Gpopma
WHBIE BUIbI KOHTAKTHOUW pabOThHI 0,35 0,35
CamocTrosiTe/ibHAs pa6oTa 00y4aAIINXCH: 89,65 129,65
M3y4eHUEe TEOPETUUYECKOTr0 Kypca 53 71
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 18
BBIIIOJIHEHNE JOMAIIHETO 3aJaHUs 12 12
MTOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIlKI 14,65 28,65
Buj npomexyTO4HOI aTTecTAllMuU: IK3aMeH IK3aMeH
OO01mas Tpy10eMKOCTh 4/144 4/144

*KOHTaKTHaﬂ pa60Ta o6yqa101unxc;1 C MpenogaBaTejieM, B TOM YUCJIC C IPUMCHCHUEM JUCTAHIUOHHBIX o6pa3OBa—
TCJIIbHBIX TeXHOJ’IOFHﬁ, BKIIOYACT 3aHATHA JICKIHMOHHOI'O THUIIA, U (I/IJ'H/I) 3aHATUSA CCMUHAPCKOT'O THUIIA, na6opaTopHL1e
3aHATHS, U (WJIM) TPYIIIOBBIC KOHCYIbTAMH, U (MIIM) HHIAMBHIYAIbHYIO paboTy 00y4aromerocs ¢ mpenoaaBaTesiem,
a TAaKXKE€ aTTCCTAallMOHHBIC HCIIBITAHUA HpOMe)I(yTO‘-IHOﬁ aTTeCcTaluu. KonrakTtHas pa60Ta MOXET BKJIIOYaThb HHBIC
BUbI yqe6H0171 JACATCIIBHOCTHU, MPCAYCMATPUBAIOIINUC TPYNINOBYHO U HWHAUBUAYAJIBHYIO pa60Ty 06yqafom1/1xc>1 C
npenogaBaTeneM. Yackl KOHTaKTHON paboThl ompenaensiorcs IlomokeHneM 00 OpraHu3aldyd U MPOBEACHUU KOH-
TaKTHOH Pa0OTHI MIPH peam3auyd 00pa30BaTENFHBIX MPOTPaMM BBICIIETO 00pa30BaHUs, YTBEPKICHHBIM Y YCHBIM
coseroM YIJITY ot 25 deBpans 2020 roxa.

5. Coepskanue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jejiaM) ¢ YKa3aHHeM OT-

BeJ€HHOT0 HA HUX KOJIMYECTBA aKaJeMHUYeCKUX 4acOB
5.1. TpyaoeMKOCTH pa3/iei0B JUCHUILITUHBI
o4Has ¢opMa 00y4eHHUsI

No HanmenoBanue pazuena quciu- JI | II3 | JIP Bcero CaMocTogTenspHas
1/ IIJIAHBI KOHTAKTHOM pabora
paboThI
1 | OcHOBBI CTpPOEHMS U CBOMCTBA Me- 4 ) 5 10 9.5
TaJlJIOB
2 | OCHOBBI TEpMUYECKOI 00pabOTKH ) ) 6 6 155
Y TOBEPXHOCTHOT'O YIIPOYHEHUS ’
3 | KoHCTpyKIIMOHHBIC METAIIIBI U 6 i 4 10 115
CILJIaBBI
4 | HemeTamndeckue ¥ KOMIIO3HIIU- 4 ) i 4 195
OHHBIE MaTePHAIIbI
5 | OCHOBBI TEXHOJIOTHH KOHCTPYKIIH- 12 ) 12 24 19
OHHBIX MaTEPHAJIOB
HToro no pazgenam: 26 - 28 54 75
ITpomMexyTodHast aTTeCTaIus X X X 0,35 14,65
Hroro - 54,35 89,65
Bcero 144
3a04Has (popMa 00y4YeHHs
Ne HaumenoBanue pazzaena 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 ) 9 3 18
Y IOBEPXHOCTHOT'O YIIPOYHEHUS
3 | KoHCTpyKIIMOHHBIC METAILIBI U 15| - i 15 16
CILJIaBBI
4 | HemeTamnndeckue U KOMITO3HIIU- 05| - i 0.5 24
OHHBIE MaTEPUAITBI
5 | OCHOBBI TEXHOJIOTMH KOHCTPYKIIH- 2 4 - 6 29




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

n/m TUJTUHBI KOHTaKTHOU pabota
paboThI
OHHBIX MaTepPHAJIOB
HToro no pasnenam: 6 4 4 14 101
ITpomexyTodHas aTTecTams X X X 0,35 28,65
Hroro - 14,35 129,65
Bcero 144

5.2. Conep:xanue 3aHATHI JeKIIHOHHOT0 THIIA

Pazoen 1. Ocnoevl cmpoeHnus u ce0iicmea Memaiios

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKHM arperaTHhIX COCTOSHHIA BemecTBa. OCHOBHBIE THUIBI KPHCTAILIHU-
yeckux pemierok. [lomumopdusm. Anuzorponus. Texcrypa meramia. Knaccudukanus meran-
70B. JleheKThl CTpOeHHs] KPUCTALTHYECKUX Tell. ToYeuHble, IMHEHHBIE (TUCIOKAINN) U TIOBEPX-
HOCTHbIE AedexThl. [InoTHOCTh nucnokanuii. BiusHue temmneparypbl Ha IUIOTHOCTH J1e()EKTOB.
Bnusaust 1eheKToB KPUCTAIIIMUECKOM PelIeTKH Ha TPOYHOCTh MeTalioB. I paduk 3aBUCHMOCTD
MPOYHOCTH OT IJIOTHOCTU JedekToB. Hakien, Bo3Bpar (OTAbIX, MOJUTOHU3ALINSA) U PEKpUCTAT-
JIU3anusl.

1.2 [Inacmuueckas oegpopmayus u MmexaHudeckue ceoLucmed Memaiios

CBoiicTBa METAIOB C TpUMepaMu. MexaHndeckrue CBOMCTBa MeTallioB. JluarpamMma pactsi-
»eHusi. OCHOBHBIE MOKAa3aTeNy MPOYHOCTH M TIACTUYHOCTH, BBISBIISIEMbBIE TIPU CTATHUECKUX HCIIbI-
TaHusAX. TBepaocTb. MeToabl n3MepeHHst TBEPIOCTU U 00JacTH MX NpUMEHeHHs. [[uHamuueckue
UCTIBITaHMsI METAJJIOB U UCTIBITaHUSI IIPU MIEPEMEHHBIX Harpy3kax. [IpuHiunuansHeie cxemsl. Y aap-
Hasl BA3KOCTb, YCTAJIOCTh, IIPE/IEN BEIHOCIMBOCTH.

1.3 IIpoyecc kpucmaniusayuu u ¢hpazosvle npespawjeHus 8 Cniaeax

[Ipouecc kpuctamnmuzanuu. JenaputHas nukBanus. CraB. OCHOBHBIE THIIBI CILJIABOB.
JluarpamMma COCTOSIHUSI. MeETOMKa MOCTPOCHHS JHarpaMM COCTOSHHS Ha mpumepe cruiaBa Pb-
Sb. TIpasuno otpeskos. JlukBamusa. Pa3zossie 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, KOMIIOHEHThI KOTOPOTO HEOTPAHWYEHHO PACTBOPUMBI APYT B Ipyre
(Cu-Ni). lnarpamma COCTOSIHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XUMH-
yeckoe coenuHeHne (Mg-Ca). JluarpaMMa cOCTOSIHUS CIIJIaBOB U3 ABYX KOMIIOHEHTOB OI'paHU-
YEeHO PacTBOPUMBIX B TBepaoM coctosiHuu (Cu-Ag, Al-Cu).

1.5 Jluacpamma sncenezo yemenmum

Huarpamma Fe-Fe;C. Tepabie dassl cuctemsl Fe-FezC. da3oBble npeBpalieHus B cIija-
Bax Fe-Fe;C. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJIe30yTIIepOAUCTHIX CIIJIABOB.

Pazoen 2. Ocnosvt mepmuueckoii 00padbomKu u n0GEPXHOCMHO20 YRPOUHEHUS

2.1. Ocrosbl mepmuueckoii 06pabomxu

Tepmuueckas 06paboTka. OcHoBHBIE MapameTpbl pexkuMa TO. ObmenpuHsTHE 0003HaYe-
HUS Ha quarpamMMme coctosHus. Ctanuu pacnazna aycreHuTa. J[marpamMmma TepMOKHHETHUYECKOTO
pacrmajia ayCTeHMTa M IpeBpalleHuil aycrenuta. [IpeBparnienust aycreHuTa npu pa3IudHbIX CKO-
pocTsax oxnaxzaeHus. OcodbeHHocTH nudppy3noHHOTO, 6e311ub(Py3MOHHOTO U CMEIIAHHOTO Tpe-
BpallleHUs1 ayCTEHUTA MPU PA3IUYHBIX CKOPOCTSIX oxJaxkaeHusl. CTpyKTyphbl, oOpa3yromuecs npu
Pa3JIMYHBIX CKOPOCTSAX OXJIAXKACHUS.

2.2 3axanxka u omnyck cmanu

MapreHcuTHOEe mnpeBpamieHue. 3akanka. Kpurhueckas CKOpOCTh 3akKajkH. 3akaluBae-
MocTh. [IpokanuBaemocTs. BnusiHue conepkanus yriepoja B CTaIsX Ha TBEPAOCTb MapPTEHCHUTA.
3akanka u ee Buabl. O6paboTKa X0JI0A0M, €€ Ha3HAUYCHHE U 001acTh npuMeHeHus. OTIyCK, ero
Bubl. HazHaueHne Kaxjoro Buaa oTIIycKa.



2.3 Xumuko-mepmuyeckas oopabomxa. I[losepxHocmuas 3akaixa

Xumuko-repmudeckast o0padotka cramu. [Iponeccer XTO. dakTopsl, Bausitorme Ha auddy-
3MI0 TIPM XUMHUKO-TepMHIUYecKoi oOpabotke. Llemenrtamnus cramu. Tepmuueckas oOpaboTKa 1eMeH-
TOBaHHBIX CTalel. A30TUPOBAHUE U HUTpoLleMeHTalus crany. [loBepXHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayus cmanu

Omxur. Buapsl oTxura u ux HazHadeHue. Hopmanuszanus, ee uemim.

Pa3zoen 3. Koncmpykuyuonnvie memanivl u cniagol

3.1 Cmanu

Knaccugukanus yriaepoaucTsix crajieil. MapKupoBKa KOHCTPYKIIMOHHBIX U MHCTPYMEH-
TaJbHBIX YIJIEPOJUCTBIX CTaliell. YTIepoaAucThie CTadl OOBIKHOBEHHOI'O KauecTBa, YIJIEpOJIH-
CTBIE KOHCTPYKIIMOHHBIE Ka4eCTBEHHBIC CTaJM, aBTOMAaTHBIC CTaJH — MapKHpPOBKa M 00JacTu
npuMeHeHus. BiusiHue yriepoaa Ha CTPYKTYpPY U CBOMCTBa ctajiei. JlerupoBanue cranieil, Biu-
staue gerupyomux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u T.1.) Ha cBolicTBa cTaineii. Map-
KUpOBKa M KJlacCU(UKalUs JETHPOBAHHBIX cTanel. LleMeHTyeMble U yiydlliaeMble JIETHpOBaH-
Hbele cranu. Koppo3noHHOCTOMKHE JierMpOoBaHHbIE CTald. JIerMpoBaHHBIE CTadM C OCOOBIMU
cBoiictBamu. [Ipy>KuHHBIE U MAPUKOMOIIUITHUKOBBIE CTAJH.

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

MapxkupoBKa JUTEHHBIX U JePOPMUPYEMBIX JIATyHEW, 00JacTH IpUMeHeHus. BiusHue co-
JepKaHus IIMHKa Ha (a30BbId COCTAB U MEXaHUYECKUE CBOWCTBA JIaTyHell. MapKupoBKa TUTE-
HBIX U AeopMupyemMbIX OpoH3, 00JIaCTH TPUMEHEHUS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

JHuarpamma «Al-nerupyromuit snemenT». JledopMupyeMbie aqtOMHHUCBBIC CIUIABBI, HE
YIPOYHSEMbIE TepPMHUECKON 00paboTkoi. [edopMupyeMble aTtOMUHUEBBIE CILIABHI, YIIPOUHSE-
Mble TepMUYeckoil 00paOoTkoil. JIureliHble altOMHHMEBBIE CILIaBbl. MapKUpOBKH, 00J1acTH
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 HEOCTATKM IulacTMacc. TepMOIUIacTUYHBIE U TEPMOpEaK-
TUBHBIE I1acTMacchl. [Imactmacces! ¢ HanmosHUTENSIMU ['a30HANOIHEHHBIE IIJIaCTMACCHI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tony4yeHue pe3uH, UX CTPYKTypa U cBoiicTBa. Buabl kaydyKkoB, UX CIIOCOOBI MOTYYEHUS U
obOnactu npumeHeHHs. Jl00aBKM B pe3MHbl U MX (QYHKIMOHAIbHOE HazHadeHue. CTeKso, ero
CTpOEHUE, CBOICTBA M CIIOCOOBI MostyueHus. Buasl crekon u ux 001acTé NPUMEHEHUS

4.4 Komnosuyuonnvie mamepuanvl

Komno3uimonHslii Matepuail U €ro KOMHOHEHTHl CrocoObl MOJy4YeHHs KOMIIO3UTOB.
Komno3ummnonsble MaTepuasl ¢ HyJIb-MEPHBIMU HAIMlOJIHUTEISIMH, C OTHOMEPHBIMH HAIOJIHUTE-
JSIMU U C JBYXMEPHBIMU HanoJHUTENAMU. CrieUeHHBIH aJlOMUHUEBBIM nopouok. Komno3unu-
OHHbIE MaTepuajbl Ha HEMETAIINYEeCKONH OCHOBE. CTEKIIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
JIO0KHUTBI. OpraHoBOJIOKHUTEIL. Kepamuueckre KOMIIO3UIMOHHBIE MaTEPUAIIBI.

Pa3zoen 5. Ocnoevt TKM

5.1 OcHogvl tumetinozo npoussodcmaa

TexHonorust moyiyueHus: OTIMBKU B IECYAHO-TJIMHUCTON (hopme (JIuThe B pa3oBbie Gop-
MBI), CXeMa, ocHacTka. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTHUS MOJIy4eHHs! OTIIMBOK B
0005104KOBBIX (popmax. TeXHOJIOTHS MOTY4YEeHUS OTIUBOM METOJIOM JIUTHS 1O BBIILIABISIEMbBIM
MojensiM. TeXHOIOTus TUThS! KOKUIIb. M3roToBIEHHE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.
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5.2 Obpabomxa memannos dasnenuem

[TnacTuaHOCTh. 3aKOH TOCTOSIHCTBA 0OBbeMa. [IoHSITHS HaKIIer, BO3BpAT U PEKPHUCTAILIN3a-
s, XonoHas u ropsiaast reopmarun. [IpokaTka u ee ocHOBHbIE criocoObl. Buasl mpoduiibHo-
ro npokata. Buabl kanubpos. bitomsl u cnsosl. [IpeccoBanue. CylHoCTh mpoliiecca u ero oTJH-
YUTeNbHbIE 0COOCHHOCTH. CXeMBl MPSIMOTO M o0paTHOro npeccoBanus. [Ipomgykuust mpeccoBa-
Hus. JloctouHcTBa U HepocTaTku Metona. Bonoyenue. CymHOCTh, cxemMa, 0COOEHHOCTH U MPO-
nykuus npouecca. Koska. CylHoCTh npoliecca U ero OTJIMYue oT npeccoBanus. Onepauuu 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. Koncrpyxkuus snexrpona ais PJIC. Boibop anexrpona.
Tunsl cBapHBIX coeMHEHUH. ["a30Bas cBapka U pe3ka MeTalioB. DJIEKTPOKOHTAKTHAs CBapKa, ee
CYIIHOCTb W BUJBL. Perynupyronue napaMmerpsl 3ToM cBapku. l'a3oBas cBapka. Mcnosb3yemslie
ra3pl U CBapO4yHbIe MaTepuajbl, 000pyI0BaHUE. Y CTPONCTBO ra30CBapOUYHON Tpeniku. TexHomo-
rUs IpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pe3aka. [lomyaBromMmatuyeckas 1 aBTOMaTHu-
yeckas 1yroBas cBapka o cioem Quitoca. Jlyropasi cBapka B aTMocdepe 3alIUTHBIX razax.

5.4 Ocnogvl 06pabomku pezanuem

Pexxumbl pezaHus U IepOXOBATOCTh MOBEPXHOCTU. BrusiHue pe:xuMoB pe3aHus Ha MIepo-
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
(bpe3epHBIX CTaHKaX C JIEMEHTaMU PEXUMOB pe3aHus. Turbl Gppe3 u moBEepXHOCTH UMH 00pada-
TeiBaemble. [lnudobanre. OCHOBHBIE cXeMbl NUTH(POBAHMS. DIEMEHTHI PEXUMOB PE3aHUs MPU
nuToBaHUU. XOHUHTOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HayeHune. CynepGuHUIIMPOBaHUE: CXeMa,
CYIIHOCTh M Ha3HadyeHue. llomupoBaHue, abOpa3MBHO-KUAKOCTHAS OTAENKA, IPUTHPKA - CYIHO-
CTH 3THX 00pabOTOK, X HazHaueHHe U paszaumuue. CriocoObl Hape3aHus pe3bOb

5.3. TeMbl 1 (pOpMBI 3aHATHI CEMHHAPCKOI0 THIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE NPEyCMOTPEHbBI IPAKTUYECKHE U JIa0OpaTOPHBIE 3aHATHS

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

BerHOCTH(I?ro prO‘IHeHI/II)H Jlaboparopuas padora 6 2
3. | KoHCTpyKIIMOHHBIE METAJIJIBI M CILIABbI JlaGopatopHas paboTa 4 1
4. | OCcHOBBI TEXHOJIOTHH KOHCTPYKIIMOHHBIX | JlaboparopHas pabota 12 -
MaTepHaoB ITpakTuyeckas pabora - 4
Hroro yacos: 28 8
5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI
Tpynoemkocts
Ne Haumenosarue pasfiena guc- Bun camocrositensHO# paboTh e qac ’
IUTUTAHBL (MOJTYJIS)
OYyHas | 3a04Has
1 OCHOBBI CTPOEHHUS M CBOMCTBA | H3YYECHHE TEOPETHUECKOTO Kypca 8 12
' METAJIJIOB MOJTrOTOBKA K TeKylieMy koutpomo | 1,5 2
OcHoBbI TepMueckolt 06pa- M3Y4YEHHE TEOPETUUECKOIo Kypca 14 16
2. OOTKHU 1 MOBEPXHOCTHOTO
YTIPOYHEHHUS MOJIFOTOBKA K TeKyIeMy KoHTpoio | 1,5 2
3 KOHCTpYKITMOHHBIE METAJUTBI M | HW3YyYEHHE TEOPETHUUYECKOTo Kypca 10 14
' CILIaBbI NOArOTOBKA K TeKyIlemMy KoHTpomo | 1,5 2
4 Hemeranmndeckre ¥ KOMIO3U- | HW3YyYEHHE TEOPETHUYECKOTO Kypca 18 20
' LIMOHHBIE MATEPUAJIbI NOJrOTOBKA K TeKyIleMy KoHTpomo | 1,5 4
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TpynoeMKocTsb,
HaumenoBanue pasnena auc- N
Ne Bun camocrositensHON paboThI qac
[UTUTHHBL (MOJTYJIS)
O4YHas | 3a04Has
M3y4eHHe TEOPETUYECKOTo Kypca 3 11
OCHOBBI TEXHOJIOTUU KOH- = D P
5. IIOJArOTOBKA K TEKYIIEMY KOHTPOJIIO 4 6
CTPYKLMOHHBIX MAaTepUaIOB
BBIIIOJIHEHNE JOMAIIHETO 3aJaHUs 12 12
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIIN 14,65 28,65
Hroro 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 MPH BXOE TO
HO-OMOIMOTEeYHAS CUCTEMaA. — URL: JIOTUHY U Mapoito™*
https://e.lanbook.com/book/106366 — Pexum moctyma: s
ABTOPH3. M10JIb30BATENICH.
2 | MarepuanoBe/ieHHe M TEXHOJIOTHS METAJUIOB : YUEOHHK IS
CTYJICHTOB BY30B, OOYYarOIIMXCS O MAIIMHOCTPOUT. CHEIH-
anmpHocTsiM /I II. @erucoB [u  ap.] ; moxm pen. [T 2006 67 3K3eMIUTSIPOB B
1. ®etncosa. - U3a. 4-e, ucnp. - Mocksa : Briciias mikona, oubmmoreke YIJITY
2006. - 862 c. : mi. - bubmmorp.: c. 849. - ISBN 5-06-004418-
1:446.09 p.
3 | HApun, M.E.TexHonorusi KOHCTPYKIIMOHHBIX MaTepHalIoOB U
MarepuanoBegenne [Tekcr]: yuebuuk i By3oB / M.E. 1990 177 3x3eMILTApOB B
Hpun, M.A. Mockanes. - Mocksa: Beiciias mkosa, 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 TIapOJIIO
TPOHHO-OMOIHOTEYHAS cUCTeMa. — URL:
https://e.lanbook.com/book/106473 — Pexum nocTyna: s
aBTOPH3. TIOJIb30BATEIICH.
5 | Ilepesepros, B. II. TexHONMOrMM KOHCTPYKIIMOHHBIX MaTepH-
anoB : yueOHoe mocooue / B. I1. IlepeBepToB. — Camapa :
CamI'VIIC, [6. r.]. — Yactb 1 : CBapoUHbIE TEXHOJIOTHH — [TomHOTEKCTOBBII 10-
2013. — 120 c. — Texkcr : anexrponHsli // Jlanb : anekrpon- | 2013 CTYII IPH BXOJE 110
HO-OnMOMMoTEUHas CUCTEMA. — URL: JIOTHHY U Tapoiio™*
https://e.lanbook.com/book/130343 — Pexwum poctyma: yist
aBTOPHU3. OJIb30BATEIICH.
6 | [lepeBepros, B. I1. TexHonmOrnM KOHCTPYKIIMOHHBIX MaTEpPH-
anoB : yuebnoe nocodue / B. Il. IlepeBeproB. — 2-¢ u3n.,
nepepad. u gomn. — Camapa : CamI'VIIC, [6. r.]. — Yacts 2 : .
9 T1oJIHOTEKCTOBEII J10-
JluteiiHasg M MOPOLIKOBasi TEXHOJIOTHH. JlazepHble TEXHOJO-
2018 CTYTI TPH BXOJIE TIO
run 00paboTku MatepuanoB pezanuem — 2018. — 192 c. — %
A . ) JIOTHHY W TIapOJII0
Tekct : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130452 —
PexxuM poctyna: assi aBTOpH3. N0JIb30BaTEINEH.
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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-
TaHUsA

[Tpumeuanue

ITepeBeptoB, B. I1. TexHoNOruu 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*

MerammoBeneane [Tekcr] yuebHoe mocobme / b.
A. llotexun ; YpanbCKUi TOCYZapCTBEHHBIN 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 BBIIIOJIHE-
HUto 71a0. pabot no yueOHo#l nucuuiuinHe "MatepuanoBeze-
HAE ® TEXHOJNOTHA KOHCTpPyKH. MmatepuanoB" / b.
A. llorexuH [u ap.] ; Ypain. roc. necotexH. yH-T, Kad. Tex-
HoJIoTHH MeTaiuoB. - ExkarepunOypr : YIJITVY, 2010. - 40 c.

2010

100 3K3eMILIIpOB B
oubnunorexe YIJITY

10

Texnonorus KOHCTPYKIIMOHHBIX MAaT€puaioB U MaTcpuaiio-
BeJIeHHNE : METOJI. yKa3aHUs K J1ad. paboram 1o pazpeny "O06-
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-
IMHUCTBIX popmax [TekcT] : MeTo. yKas. JJisl BBIMOJIHEHUS
IpaxT. paboThI 10 yueOHOM AucuruinHe "TeXHOIOr s KOH-
CTPYKIIMOHHBIX MaTepuajoB" IJid CTYJI€HTOB OYHOM U 3a04-
Ho¥t hopm obyuenus. / H. K. xxemunes, B. B. MrommH ;
VYpai. roc. 1ecoTexH. yH-T, Kad. TeXHOJI0T MM METAJIIOB. -
ExatepunOypr : YIJITY, 2012. - 24 c.

2012

65 3K3eMIUTIPOB B
oubmmorexe YIJITY

12

TexHoI0rusa KOHCTPYKIIMOHHBIX MaTepUaioB : METOJI. YKa3a-
HUSI 110 BHITMOJIHEHHIO J1a0. U MPAKT. padoT MO JUCIUILTHHE
"Marepuanosenenrie 1 TKM" / H. C. Yepemnsix, 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 COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

3ﬂeKmp0HHble OubnUOMeEUHbIE cucmeMbl

Kaxnplii oOydaronuiics obecriedeH JOCTYNOM K 3JIeKTPOHHO-OMOIMOTEYHOM cucreme
YIJTY (http://lib.usfeu.ru/), 9bC UznarennctBa Jlanp http://e.lanbook.com/ 3BC VYuuBepcu-

TeTckass Oubnmoteka owmaiin http://biblioclub.ru/, conepxamux u3nanuss MO OCHOBHBIM H3y4Yae-
MBIM JUCHHIUIMHAM W C(HOPMHPOBAHHBIX M0 COTIACOBAHMIO C MPABOOOIAIATEIAMU yUCOHOW H
y4eOHO-METOTUUECKOM JTUTEPATYPHI.

- OBC UszparenscrBa Jlans 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/ ).
Cnpasounvie u ungopmayuoHHbLe CUCHEMDL
1. CipaBouno-mipaBoBas cucrema «Koncynbrant [Tnrocy

2. UndopmannonHo-npaBoBoit noptain ["apanTt. Pexxum poctyna:

http://www.garant.ru/

3. baza nanubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

4. Nudpopmanmonnas cucrema « TEXHOPMATUBy - (https://www.technormativ.ru/ )
5. «TexakcnepT» - mpodeccroHanbHbIe cripaBouHbie cuctembl — (http:/Texakcnept.pyc/);
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Ilpogheccuonanvnvie 6azvt Oannvlx
1. «Komncyasrant I[Imroc» (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 accouunanus 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. omepatuBHbIe pecypchl KauecTBa (https://www.quality.org/);
11. mopran o ceprudukanuu u crannaprusanuu B Poccun (http://rosstandart.ru/);
12. mopran MexayHapoHO# opranu3anuu mo cranaaprusamuu (https://www.iso.org/);
13. noptan @eaepanbHOro areHTCTBA M0 TEXHUYECKOMY PEr'YJIMPOBAHUIO 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. ®enepanbHblil 3ak0H «O 3amuTe npas norpedureneit» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
3. ®enepanbHblil 3akoH «O06 obecrieueHNH eIuHCTBA U3MepeHuin» ot 26.06.2008 N 102-03.
4. ®enepanbHblit 3ak0H «O TEXHUUECKOM peryiaupoBanum» ot 27.12.2002 N 184-D3.
5. ®enepanbHblil 3aKkoH «O06 nHPOpMay, THGOPMALTMOHHBIX TEXHOJIOTUSAX U O 3allUTE UH-
dopmarun» ot 27.07.2006 N 149-D3.
7. ®OH/ OLIEHOYHBIX CPEACTB AJIsl IPOBeJAeHUs POMEKYTOUYHOM aTTecTAlMU 00y4al0 M X-
sl 10 JUCIHUILIMHE
7.1. IlepeyeHb KOMIIETEHUMI C YKAa3aHUEM 3TanoB UX ()OpMHPOBAHUSA B IpoLecce
OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

PopMHpyeMBble KOMIIETEHIIUN Bun u popma koHTpOIIS

IIpoMe:KYyTOUHBIH KOHTPOJIb: KOHTPOJIbHBIE
BOTIPOCHI K IK3aMEHY

Texkymuii KOHTPOJIb: TECTHPOBAaHUE, 3alIUTa
71a00paTOPHBIX M MPAKTHYECKUX PAaOOT, BBINOJ-
HEHHE JJOMAITHETro 3a/laHus

OIIK-2 — cnocobeH (opMynupoBaTh 3aJa4u
Mpo(eCCHOHANTBLHON NIESITEIbHOCTH HAa OCHOBE 3HAHHH
MPOGUIBLHBIX Pa3/ICIIOB MATEMATUYECKUX U €CTECTBECH-
HOHAYYHBIX JUCIUIUINH (MOIYIIEH)

7.2. Onucanue nNokasarejel 1 KpUTEPHEeB OLCHNBAHUS KOMIICTEHIMI HA Pa3/IMYHbIX
Jramnax ux (popMupoBaHUsA, ONIMCAHHME LIKAJ OLICHUBAHUA

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

OMJAUYHO - JAH TOJHBINM, Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKAa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, T0Ka3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKAsI CTPYKTYpPA, JIOTUYECKas IOCIEA0BATEIBHOCTD, OTpaXKaro-
11asi CyIHOCTh PAaCKpPhIBAEMbIX MOHSATHH, TeOpul, siBlIeHUN. 3HaHHE 00 00BEKTE IEMOHCTPUPY-
eTcs Ha (poHe OHUMAHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXJIUCIHUIUTMHAPHBIX cBsizel. OTBeT
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaThb HAa YTOYHSIOIINE BOIPOCHI;

XOpouio - 1aH TIOJHBIM, PA3BEPHYTHIA OTBET HA MOCTABJICHHBIA BONPOC, IOKa3aHO YMEHHUE
BBIJIETINTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE NPU3HAKHU, IPUYMHHO-CIIEICTBEHHBIE CBsI3U. OT-
BET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3JI0KEH B TEPMUHAX HaykH. OJHAKO JOMYIIEHbI HE3HA-
YUTENIbHbIE OIMOKH MM HEAO0YEThl, UCTIPABICHHBIE 00YYAIOIIUMCS C MOMOIIBIO «HABOJISAIINX
BOIIPOCOB;
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Y008671emeopumenbHo - 1aH HETOJIHBIM OTBET, JIOTHKA U MOCIEA0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapylieHus. [lomymiensl rpyObie OMmMOKYU MpU ONpEeAETIeHUN CYIITHOCTH
pacKpbIBa€MbIX TOHSATHUN, TEOPUH, SIBJICHUI, BCJICACTBUEC HEMOHWUMAHHS OOYYaIOIIUMCS HX CY-
HIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBs3el. B 0TBETE OTCYTCTBYIOT BBIBOJBI. YMe-
HHUE PAaCKPHITh KOHKPETHBIE MPOSIBIICHHs 0000IIEHHBIX 3HAaHUI HE MoKa3aHo. PeueBoe odopmiie-
HUE TpeOyeT MOoIpPaBoK, KOPPEKIUH;

Hey0o0e1emeopumenbHo - 00y4arIunics JEMOHCTPUPYET HE3HAHNUE TEOPETUUECKHUX OCHOB
IIpeAMETa, HE YMEET JeJIaTh apryMEHTUPOBAHHBIE BBIBOJbI U IPUBOJIUTH IPUMEPHI, IOKA3bIBAET
ciaboe Bi1aJIeHue MOHOJOTUYECKON pedblo, HE BJIQJICET TEPMUHOJIOTUEN, IPOSBISET OTCYTCTBHUE
JIOTUYHOCTH U TIOCJEI0BATEIbHOCTH W3JIOKEHUs, JIeaeT OUIMOKH, KOTOphIe HE MOXKET HCHpa-
BUTD, JIAXKE MPU KOPPEKILIUU MPENOAaBaTEIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATUH.

Kpurepun ouneHnBaHusl BbINOJHEHHS] 32JaHU B TecTOBOW (popMe (TeKylIuii KOH-
TpoJb popmupoBanus komnerennuii OIIK - 2):

[To uToraM BBINOJHEHUS TECTOBBIX 3a/laHUM OLIEHKA MPOU3BOJUTCS MO YEThIpeXOaIbHON
mikasne. [Ipu npaBUiIbHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emM8OPUMENbHON,

MeHee 51% - oleHKa «Hey0061emeopumenbHo».

Kpurtepun oneHuBaHusi 3alIUTHI JA0OOPATOPHBIX M NMPAKTHYECKHX PadoT (TeKylMu
KOHTPOJIb opmupoBanus komnerenumii OIIK - 2):

OMJIUYHO - BBITIOJIHEHBI BCE 3aJ]aHus, O0yUaIoluiics 4eTKo 1 0e3 OmMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

Xopouto - BHITIONHEHBI BCe 3alaHusl, 00ydaromuiics 6e3 ¢ HeOOIbIIMMH OIMOKaMH OTBE-
THJI HA BCE KOHTPOJBHBIE BOIPOCHI.

y006/1emeopumebHo - BHITIOTHEHBI BCE 3aJJaHKsI C 3aMEUaHUSIMHU, 00y4aroIUNiCs OTBETUI
Ha BCE KOHTPOJIbHBIE BOITPOCHI C 3aMEUYaHHUSIMH.

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

KpuTepuu oueHHBAHHUS JOMAIIHEro 3aJaHus (TEKyIIHii KOHTPOJIb, 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 000OIIEHNS, PEKOMEHIAIIMN U BBIBOJBI; MIPH 3aIIUTE IOMAIIIHErO
3a/IaHMs JTaHbI IPaBUJILHBIE OTBETHI HA BCE BOIIPOCHI.

Xopouto - paboTa MpencTaBiIeHa B CPOK, HEKOTOPBIC Pa3/eNbl JOMAIIHEro 3aJaHus BbI-
MOJIHEHBI C HE3HAYUTEJIbHBIMUA 3aMEUYaHUsIMU; B ODOPMIICHUH, CTPYKTYpE U CTHIIC 3aJlaHUs, HET
rpyObIX OMHUOOK; 3aJ]aHHE BHIMOJHEHO CAMOCTOSTENHHO, MPUCYTCTBYIOT COOCTBEHHBIE BBIBOJIBL;
MIpH 3aIUTE JOMAIIHETO 3a/IaHHs JIaHbI MPABHIIbHBIE OTBETHI HA BCE BOMPOCH! C TMTOMOIIBIO Mpe-
MO/1aBaTes.

yooenemeopumenvno — padoTa NpeCTaBlIe€Ha B CPOK, MHOTHE pa3/iesibl JOMAIIHEro 3a/a-
HUS UMEIOT 3HAUYUTEIbHbIC 3aMe4aHus; B OpOpMIIEHUH, CTPYKTYpE U CTHIIE PaOOTHI €CTh HEJ0-
CTaTKH, 3aJJaHUE BBITIOJIHEHO CAMOCTOATEILHO, PUCYTCTBYIOT BBIBOIBI; MIPU 3AIUTE JTOMAITHETO
3a/IaHMs OTBETHI JJaHBI HE HA BCE BOIIPOCHI.

HeyOoe1emeopumenvHo - padoTa MpeICTaBIeHa M03)Ke YCTAaHOBJIEHHOTO CPOKa, 3a/laHus B
BBITIOJIHEHBI HE MOJIHOCTHIO WJIM HEMPABWIBHO; OTCYTCTBYIOT WM CJi€JaHbl HEMPABUIIbHBIEC BhI-
BOJIBI U 00001IeHns; 0(hOpPMIICHHE 3a/laHHsI HE COOTBETCTBYET TPEeOOBAHUSIM; MPHU 3aIUTE JO-
MAaITHEro 3a/IaHKsI HE 1aHbl OTBETHI HA MTOCTABJIEHHBIE BOIPOCHI.
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7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS UM HHbIE MATePHAJIbl, HEOOXOAMMbIE JJIf
OLlEHKHU 3HAHU, YMEHHN i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3Y O X
Tanbl (JOPMUPOBAHNS KOMIIETEHIIMI B Mpolecce 0CBOEHUsI 00Pa30BaTeIbHONH IPOrpaMMBbl

3aganus B TecTOBOM GopmMe (TeKylInii KOHTPOJIb)
Texymuii KOHTPOJb 3HAHUHM MO TeMaM Kypca MPOBOJIUTCS B OpMe 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 KPUCTAJUTMYECKON PEIETKH.

1) npUMHUTHBHON KyOUYECKON

2) rpaHelCHTPUPOBAHHOM KyOU4eCKon

3) rekcaroHajIbHOM IJIOTHOYAKOBAHHOM
4) 00BEeMHO-IICHTPUPOBAHHON KyOU4ECKOM

2. Onpenenenue TBEPAOCTH 3aKAJICHHBIX CTajICH 1Mo MeTory PokBesia mpou3BOAUTCS 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 WHANBHIyaJIbHBIE KPUCTAJUIMIECKUE PEIIETKH, MPEACTABISIET COOOM . ..
1) cmech 3) XUMHYeCcKOe COeTUHEHNE
2) TBEpJBIiA PACTBOP 3aMEILICHUS 4) TBEpIbIi pacTBOP BHEAPEHUS
4. Ilpu yMeHbBIIIEHNH PACTBOPHMOCTH YTIepOo/ia B jKeJe3e C MOHMKEHNEM TeMIIepaTypPhl U30BITOUHBIH
YTIEPOJ BEIICTISETCS U3 TBEPIBIX PACTBOPOB B BHIIE ...
1) dpeppura 3) nemeHnTuTa
2) rpaduta 4) TpooctuTa
5. edexT KpUCTaIITNIeCKO pelIeTKH, MPEeACTaBIISIONIHA CO00M Kpal «IHIITHE» TMOTYIIOCKOCTH,
Ha3bpIBaeTcs ...
1) TpemmHoOit 3) aucnoxanuen
2) nedeKTOM yIaKOBKH 4) TBOMHHKOM
JomamHee 3aganue (TeKyIIUi KOHTPOJIb)

JlomarnHee 3aqaHue 1o JUCHUIUIMHE TPEJCTaBIsAeT co00# Be pacueTHbie padoThl. [Ipemnonasare-
JIEM KaxJI0My OOyYarolIeMycs BBIIACTCS BapUAHT MHIUBUAYAIBHOTO 3aJaHWsl, KOTOPBIA COJEPXKHUT HC-
XOJTHBIC JTaHHBIE. ANTOPUTM BEITIOTHEHHS JOMAITHEH paOOThI MPOIMCAH B METOJUYECKAX YKa3aHUAX.

Ipumep gppacmenma domawne2o 3a0anus meme
«Pacuem pesicumos pezanus npu moxapuoii obpabomrey
BAPUAHT Ne3

1.1. I{env. OcBOUTH METOMKY U BBITIOJHUTE PACUET ONTUMAIIEHOTO PEKUMA PE3aHus IS TOKap-
HOW 00pabOTKHU 3arOTOBKH.

1.2. Hcxoonvie Oannvie:

CaoiicTBa Pazmepni Pazmep
MaTepHuana 3arOTOBKH JIeTaJTH
I Toxkap- | Cocros- [epoxosa-
No O6paba- pere TBepA- | 1ag ome-| Hue mo- TOCTH 00pa-
° |reiBaempriPOHOCTH) Honta HAnmna OaThIBacMOM
marepuan | PH PAC~ | p o pauMs BEPXHOCTH| Jlua- |l3, MM |[{ua- ly, MM HOBEPXHO-
TOHKEHUU ’ oy (TIpHI1.3) | 3aTOTOBKH metp D, metp d,
(xrc /MM°) ctu Ra,mMxm
Og, MIla MM MM
Craip 45 2946
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 nodaql

B kauecTtBe 3aroTOBKM HCIOJb3ye€M IPOKAT, BCIEACTBUE 3TOTO IOBEPXHOCTH 3arOTOBKH
npuHuMaeM 0e3 kopku. lllepoxoBaTocTd moBepXHOCTH AeTanu Rg= 12,5 BBIMONHSIO 4YepHOBOE

TOYCHHE.
2. [lopsioox nposedenus pacuemos
2.1. Bvibop cnocoba ycmanoeku 3a20moeKu Ha CMaHKe
3aroToBKa [OJDKHA 3aKPEIUIITBCS B TPEXKYJIAyKOBBI NAaTpoH, T.K. JIMHa 00pabOTKM 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 BBIOMpaeM MO TEXHHYECKHM XapakTeprcTUKaM [1, mpui.2] B COOTBETCTBHU C
rabapuramu 3arotoBku (40 MM u 150 mMM), cmocoboM ee yCTaHOBKM M THIIOM NPOW3BOACTBA. [lpm
YCTaHOBKE 3arOTOBKH B TPEXKYJIAYKOBBIM MAaTPOH yYUTHIBAEM HAHOOJBIIUN TUaMeTp 00paOdOTKU HaJ
cranuHoii (de=400 mm). [pu

VYcTaHOBKE 3arOTOBKH B IIEHTPaX yYUThIBaeM HauWOOJBLIMI JHamMeTp 0OpabOTKH Hal CYMIIOPTOM
(der= 220 Mm) u paccrosHue Mexay Hentpamu (Iy= 1000 mm). Ilpu 0OpaboTke 3aroToBOK B BHJE

NPYTKOB JUIMHOM OoJiee pPacCTOSIHUSI MEXIy IEHTpaMd IIpU BHIOOpPE MOJENM CTAaHKA YYHTHIBAIO
HauOoNbIIMK auaMeTp npytka B mmnuHAene (dyp= 45 mm). CpaBHuBas raGapuTHbIE pa3Mephl C

TEXHUYECKUMH XapaKTePUCTUKAMH TOKapHO-BUHTOPE3HBIX CTAHKOB, IIPUMEHIEM CTaHOK Mosienbio 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 cocTOsSHUS TIOBEPXHOCTH 3aTrOTOBKH (IIPOKAT).

Br16op Tuna pesua BHIIONHSAEM B 3aBUCUMOCTH OT BHJa ToKapHO# oneparuu (Ilpunoxenue 3).
OCHOBHBIE THITBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPAOCIUIABHBIMH IJIACTHHAMH, MPHUBEICHBI B
npw4,[1].

Br160p BBICOTHI pe3na BHIIIOIHIEM B 3aBUCHMOCTH OT MOJIEIM CTaHKa, HA KOTOPOM BBITOJIHSAETCS
oOpabotka. Beicota pe3ua H nomkna OBITH paBHa PAacCTOSHHUIO OT JIMHUHM LIEHTPOB A0 ONOPHOM
MOBEPXHOCTH pe3nenepxarens h (25 = 25) [1, npun.2]. llupuna pe3na Juisl HOBBIMICHUS KECTKOCTH
cucrems! CITW/] npuarMaemM HauOOBIIYIO CTAHAAPTHYIO AJIs1 BHIOPAHHOM BBICOTHI. BBUIET pacTouHbIX
pe3uos (L) BeiOMpaeM B 3aBUCUMOCTH OT JUIMHBI pactaunBanus (L>14,140>90).

Breibop Mapku TBepIOro crjiaBa BBIIOJHSIO B 3aBHCUMOCTH OT Marepuana oOpadarbiBaeMoi
3aroToBKH U xapakrepa oopadotku (T 14K8) o nmpui.[1].
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L <
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,vMM 4 ?1 v a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpeoenenue 2nyouHbl pe3anus

['myOuHy pe3aHusi pacCUUTHIBAEM B 3aBHCHMOCTH OT TPHITycKa Ha 00paboTKy 3aroToBKH. [Ipm
YepHOBOW 00paboTKe MPHITYCK CHUMAETCs 3a OAWH Mpoxol. [Ipu 3ToM A BceX TOKapHBIX Omepanui,
KpOoMe IOZIPE3KH TOPILIOB, IIyOUHA pe3aHHs PacCCUUTHIBACTCS IO opMyie:

t:D__d
2

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

. _40-37
2

2.5. Onpedenenue nodauu

Brioupaem Benmmunnay nogaun S= 0,4-0,5MM/00 B 3aBUCHMOCTH OT BHAa 00pabOTKHU (4epHOBOE
toueHue), matepuana 3arotoBku (Crans 45 'OCT 1050-74), ceuenns pesma (25x20mm), nmuamerpa
neranu (37 mm) u ro1yOuHsl pesanus (1,5mm) [1,mpui.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
CKOpOCTb pe3aHusi pu TOYCHUH Jyist cTankoB 6e3 UITY ompenensiercs o Gpopmyie:
Cv
V= Ky - Kny - Koy - Koy - Koy - Ky - Koy,
TM.tXv .gYv

M/CeK,
rae, t — rmyOuHa pe3aHus, MM;

S — noxaya, MM/00;

Cv — ko3 duimeHT, 3aBHOAIIMIA OT MOJAYM M MaTepualia 3arOTOBKH; JIJIS YIJICPOJIUCTBIX U
JIETUPOBAHHBIX CTaJe MPW TOUYEHWH pE3laMH C IUIACTHHKaMH u3 TBepaoro cruasa T15K6 Cv=420
mpu S<0,30 MM/00,

YV — MOKa3aresb CTENEHHU, 3aBUCAILUN OT MaTepuaia 3aroTOBKU U nojauu: s cranei 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 —xo3¢pdunment, 3aBucsmuii oT KadectBa oOpabaThiBaeMOro wmaTepuana: IS
YIIIEPOJMCTHIX U JIETUPOBaHHKIX ctaneit Kmv=735/08, 735/980= 0,75

Knv —xo3dduimeHT, y4YuTHIBAIONINI COCTOSHHE TOBEPXHOCTH 3aroTtoBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv —xo3¢¢urnmenT, yautsiBatonuii Mapky TBepaociuiaBHoi mnactuaku: Kuv=1 mis T15K6 u
BKS6,
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Kov — k03 duipieHT, yuuThIBaOIUI BEJIMYHHY TJIABHOTO YIiia B IUTaHe y pesna: Kov =1 npu
©=45°
Kolv — ko3 GUIMeHT yYUTHIBAIOIIUN BEIMYMHY BCIIOMOTATEIBLHOTO yIila B TUTAHE Y pe3la;
Kolv=0,87 mpu @l = 45°;
Krv — xoappunmenT, yauteiBarommii paguyc npu BepuruHe pesna: , Krv=0,94 npu r=1,0 mm
Kov- koaddumment, yauTtsiBatonuii Bua 00paboTKU: Mpu APYTUX BHIAX 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
TIe, UV — CKOPOCThb pe3aHusl, M/MHUH;
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 IIMUHICHIS y CTaHKa HET, O3TOMY OepeM OJkaiiiee
MEHbIIIEEe 3HAYCHUE W3 TEXHUUECKUX XapaKTCPUCTHUK (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 pexnMa pe3aHus TPOBOJUM TPOBEPKY 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=4,1 kBT, HeoOXoauMyto 1Jisi pe3anus

MIpH BEIOpAaHHOM pexume 110 mpuit. 10.

HaiiieHHyt0 MOIIHOCTh CPABHUBAIO C MOILHOCTBIO Ha LIMMHJEIE CTaHKa, KOTOPYIO OIPENEISIOT 10
dbopmyre:

Ny = Npg n.kBr

rae, N, — MOIIHOCTh JIBUTATElIsl CTAaHKa,;

1 — KII/] cranka.

Nyy=10-0,8=8xBt

[pu sToM BeIONHAETC yenoue N <N (4,1<8)

Bonpocs! k 1abopaTopHbIM padoTaM, Ha npuMepe JadopaTopHoii padoTsl «MeToabI H3Me-
peHusi TBepAOCTW» (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", O6ocHyliTE BEIOOD.

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

4. aiiTe onpeaeneHue MOHATHIO TBEPIOCTh. BbiOepuTe MeTOb! M3MEPEHNS TBEPOCTH IIOBEPXHO-
CTH CTaJILHOTO Bajia yIIPOYHEHHOH miactudeckoit nedopmanueii. O6ocHyiTe BHIOOD.

5. Jlalite onpenenenne MOHATUIO TBEPAOCTh. Bribepute METOAbI M3MEPEHHUS! YIPOUYHEHHOTO Tep-
MHUUYeCKol 00paboTKo# amomMuHueBoro ciwiasa B95. O6ocnyiite BBIOOD.

6. JlaiiTe omnpeenenre IOHATHIO TBEPAOCTh. BriOeprTe MeTOIBI N3MEPEHHS YIPOYHEHHOW TEPMHU-
yeckoi 00paboTtkoit Oponssl BpAJKH10-4-4. O6ocHyiiTe BBIOOD.
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KoHTpoJibHbIE BONPOCHI U 32Ja4H K 9K3aMeHY (IIPOMeKYTOYHBIH KOHTPOJIb)

[IpomeskyTouHast aTTecTanus 10 JUCUUIUIMHE COIIaCHO Y4eOHOMY IJIaHy IIPOBOIUTCA B GOpMeE K-
3aMeHa. DK3aMeHalMOHHBIN OUIIET BKIIIOYAET B ce0s ABa BOMPOCa U3 TEOPETUUECKON YacTH Kypca U 3a-
nanue. [lepedeHb KOHTPOJIBHBIX BOMPOCOB W MPUMEPHBIE 33JaHMUS K3aMEHAIIMOHHOTO OHJIeTa IpUBeie-
HBI HIXKE.

KoHTposibHbIE BONPOCHI
1. Ocnoebl cmpoenus u ceoticmea Memainios

1. XapakTepHble IIPU3HAKH arperaTHbIX COCTOSIHUMN BelecTBa. OCHOBHBIE THIIBI KPUCTAIUIMNYECKUX Pe-
metok. [Tommopdmsm. ArmsoTponust. Tekctypa Meramia. Kitaccndukanms MeTaios.

2. NedeKTsl CTpOSHUS KPUCTAIUTMYECKHUX Tell. TodedHble, TMHeHHbIe (AUCTIOKALNK) U TOBEPXHOCTHBIC
nedexrsl. [TnotHOCTh MUCTOKaNMiA. BnusiHue Temmepatypsl Ha IIOTHOCTH Ae(hEKTOB.

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

4. Haxuer, Bo3Bpat (OTIBIX, OJIUTOHU3AIMNS) U PEKPUCTAILIH3ALINS.

5. Omnucatp npouecc KpucTaman3anuu. JleHapuTHas JMKBaIusl.

6. CBOIICTBa METAIIJIOB ¢ IpUMEpaMu. MexaHUIeCKHe CBOMCTBA MeTalliioB. OCHOBHBIE TTOKa3aTETH
MPOYHOCTH U THIACTUYHOCTH, BBISIBIISIEMBIE ITPH CTATUYECKUX UCTIBITAaHUSIX. [larpaMma 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-
aNbHBIE CXEMBI. Y 1apHasi BSI3KOCTh, YCTAIOCTb, MPEIeNl BBIHOCIHBOCTH.

9. Cnnas. OxapakTepu30BaTh OCHOBHBIE THUIIbI CILIABOB

10. Inarpamma coctosiHust. MeToIMKa MOCTPOSHHUS TUarpaMM COCTOSIHHS Ha IpuMepe ciuiaBa Pb-
Sb. IpaBuso oTpe3KoB.

11. lnarpaMMbl COCTOSIHUS CIIIaBa, KOMIIOHEHTHI KOTOPOTO B TBEPJOM COCTOSIHUU HEPACTBOPUMBI,
00pa3yroT MeXaHHIECKHEe CMECH CBOMX MPAKTHUCCKU YHCTHIX 3epeH (Hanmpumep, Pb-Sb, Sn-Zn). Jlukea-
ust. CxeMbl cTpykTyp. PazoBele mpeBpaieHus B cucteme Sn-Zn.

12. lnarpaMma COCTOSIHUSI CILIaBa, KOMIIOHEHTBI KOTOPOT'O HEOTPAHUYEHHO PACTBOPUMBI IPYT B
npyre (Hanpumep, Cu-Ni). @a3osbie npeBpamietus B cucreme Cu-Ni. Jluksanust B cucteme Cu-Ni

13. lmarpaMmma COCTOSTHHS CIIaBa, KOMIIOHEHTBI KOTOPOT'O 00pa3yloT YCTOHYNBOE XUMHUIECKOE
coenuHeHue (Hampumep, Mg-Ca).

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

15. Nuarpamma Fe-Fe;C. Tepabie dhazbr cuctemsl Fe-Fe;C. da3oBbie npeBparieHus B cruiaBax Fe-
FesC. IlpuHiunuanbHele CXeMbl MUKPOCTPYKTYP JK€JI1€30YyTIIEPOINCTHIX CIIABOB.

2. OcHo6bl mepmuieckoli 00pabdomxu u NOGEPXHOCMHO20 YNPOUHEHUS.

1. Tepmudeckast 00padboTka. OcHOBHEIE MapameTpsl pexkuma TO. O0menpuHaThIe 0003HAYESHUS Ha
Jquarpamme coctosiHus. [lepednciinTh U 1aTh OTNpeieieH sl OCHOBHBIM BUaM TepPMHUYECKOH 00paboTKu

2. Cranuu pacniaa aycTeHuTa. JuarpaMma TepMOKHMHETHYECKOTO paciaja ayCTeHUTa U peBpa-
nieHuit aycrenura. [IpeBpaiienns ayCTeHUTa Ipy pa3IHYHBIX CKOPOCTSIX OXJIKICHUSI.

3. Ocobennoctu 1uhHy3uoHHOTO, 03U HY3MOHHOTO U CMEIIAHHOTO MTPEBPAIICHUS ayCTCHUTA
IPY Pa3IMYHBIX CKOPOCTSX OXJaxkAeHus 1. CTpyKTypbl, 00pa3yroIuecs Mpy pa3InyHbIX CKOPOCTSIX OXJIa-
HKJICHUSL.

4. MapreHcuTHOE TipeBpaiieHue. 3akanka. Kpuruueckas cKkopocTh 3aKalikKi. 3aKaTHBaeMOCTb.
[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 BUIa OT-
mycKa.

7. OcHOBHBIEC BUIBI TEPMUYECKOH 00paboTku. OTKUT. Buel oTxura n nx HaszHaueHue. Hopmanm-
3amus, ee eJu.

8. Xummko-tepmudeckas oopadotka cranu. [Ipomeccer XTO. dakTopsl, Biustoniye Ha audPy3uto
NpY XUMHUKO-TEpMUYECKO 00paboTke

9. llemenTanus cranu. Tepmuyeckas 00pabOTKa IEMEHTOBAHHBIX CTaJIEH.

10. A3oTHpoBaHNE W HUTPOIIEMEHTAITUS CTAJIH.

11. IloBepxHOCTHas 3aKajlKka CTaJH.

3. Koncmpykyuonnvie memanivl u cniagol
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1. Kimaccngukarus yriaepoanucTbix craneid. MapkupoBka KOHCTPYKIIMOHHBIX M HHCTPYMEHTAIBHBIX
YIJIEPOJUCTHIX CTaJIEH.

2. BiusHue yriepoa Ha CBOWMCTBA cTayieil. YTIepoaucThie CTaId OOBIKHOBEHHOI'O KauecTBa, yrie-
POAMCTBIE KOHCTPYKIMOHHBIC KAUeCTBEHHBIE CTAIN, aBTOMATHBIE CTAIM — MAPKUPOBKA U 00JIaCTH TPH-
MEHEHMSL.

3. JlerupoBaHue cranei, BiusHue Jierupyromux d1ementos (Cr, Ni, Si, Mn, Co, A1V, W n T.1.) Ha
CBOMiCTBa cTaneil. MapkupoBKa 1 KiaccUQHKanus JETHPOBAHHBIX CTaNCH.

4. llemeHTyeMbl€ U yIydIIaeMble JerHpoBaHHbIe cTanu. Koppo3noHHOCTOWKHE IETUPOBaHHBIE
CTaJIH.

5. JlerupoBaHHBIE CTaJH C OCOOBIMH CBOMCTBaMH. [IpyKHMHHBIE M NIAPUKONOIIUITHUKOBBIE CTAIIH.

6. benbie, oTOeneHHBIE U CepbIe YYTYHBI, UX CTPYKTYpa. MapKUpOBKa CepbIX YyT'YHOB.

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

8. XKapocroiikue u sxapornpounslie cTainy. CriocoObl MOBBIILIEHUS )KapOIPOYHOCTH CTaJICH.

9. I'pynIibl HHCTPYMEHTAIBHBIX MaTEPHUAJIOB. YTIEPOAUCTHIE U JIETHPOBAHHBIE HHCTPYMEHTAIBHbIE
CTaJIM UX MapKHUPOBKA, TOCTOMHCTBA U HETOCTATKH

10. I'pymnnsl HHCTPYMEHTAIBHBIX MaTEpPHAIOB. beICTpopexyIas cTaiab U TBEpAbIE CIUIaBbl MX Map-
KHPOBKA, TOCTOMHCTBA M HEJOCTATKH.

11. U3nococToiikocTh. [yTH MOBBIIEHHS H3HOCOCTOMKOCTH. [ pynIbl H3HOCOCTOMKUX CTajei.

12. W3HoCcocTOlKMe cTamu: ctanb ['andripaa, KaBUTAIIMOHHO-CTOHKHE CTalH, rpadyUTU3NPOBaH-
HBIE CTaJIM, [IAPUKOIOIITUITHUKOBBIE CTaJIH.

13. MapkupoBKa JINTEHHBIX U 1ehOpMHUPYEMBIX JaTyHel, o0nacTi npuMeHeHus. Biausaue conep-
JKaHUS [IMHKA Ha (a30BbBIH COCTaB M MEXaHWYECKHE CBOMCTBA JaTyHEMH.

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

15. duarpamma «Al-nerupytomuii anemeHT». ledopMupyembie antoMUHUEBBIE CIUIABBI, HE YIIPOU-
HSIEMBIE TEPMUYIECKON 00pabOTKOM, MAPKUPOBKA, 00IACTH TPUMEHEHHS, TPUMEPHI.

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

17. Juarpamma «Al-nerupyromuii 3aeMeHT». JInTeiiHbIe amfOMUHUEBEIE CIUIABBI, MADKUPOBKA, 00-
JIACTH IPUMEHEHUS, TPUMEPBI.

4. Hememannuueckue u KOMNO3uyUOHHbIE MAMEPUATDL

1. Knmaccudukaius HeMeTalIMuecKUX MaTepUalioB 10 MPOUCX0xkIeHHI0. CTPYKTypa 1 CBOWCTBA
nonauMepoB. Knaccupukanys noanMepos 1o GgopMe MakpOMOJIEKYJIbl, 110 NOJSIPHOCTH, IO (a30BOMY CO-
CTOSIHHUIO, TI0 TTOBEJICHUIO TIPH HArPEBAHUU.

2. Tlonyuenwue mractmacc. [omumepusanus. [onukonnencanus HazHadeHne u MEXaHU3M JIeHi-
cTBH 100aBoK. [1acTmacchl ¢ HAMOJTHUTEISIMH.

3. TepmomnacTU4HBIE M TEPMOPEAKTUBHBIE TJIACTMACCHI, IPUMEPHI U 00JIaCTH IPUMEHEHHSI.

4. ony4eHue pe3uH, UX CTPYKTYpa U CBOicTBA. BHIBI KaydyKOB, UX CIIOCOOBI MOTyYeHHs 1 0071a-
CTH NPUMEHEHHSI.

5. M3onpeHoBbIH, OyTaIleHOBBINH, KPEMHHUHOPTAaHMYECKUH KaydyKH U Pe3UHBI H3TOTABINBaEMbIe
U3 3THX Kay4YyKOB.

6. [Iporiecc ByKaHU3aIMK, OCHOBHBIE ByJIKaHU3aTOpbl. OCHOBHBIE JOOABKH B PE3MHBI M X Ha3Ha-
YECHHE.

7. CTeKI10, ero CTpOEHUE, CBOMCTBA U CIIOCOOBI MOTy4eHus. Bupl cTekon u ux 001acTu npuMeHe-
HUS

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

9. KoMno3unnoHHbIe MaTepHaibl ¢ HyIb-MEPHBIMH HAIIOJHUTENSMH, C OTHOMEPHBIMU HaIlOJIHHUTE-
JISIMH | C IBYXMEPHBIMU HarmoMHATENSIMA. CIIEYeHHBIH aTFOMIUHHUEBBIH TOPOIIOK.

10. KomMmno3unuoHHbIE MaTepHaibl HA HEMETAUTHIECKOH OCHOBE. CTEKIIOBOJIOKHHUTHIL. Y TII€BOJIOK-
HUTBL. bOpOBOIOKHNUTEL. OpraHoBONIOKHUTEL. KepaMuyeckue KOMIIO3UIMOHHBIE MaTEpHAJIBI.

5. OcHo6bl mexHon02uu KOHCMPYKYUOHHBIX MAMEPUATIO8
5.1 OcHogvl tumetino2o npou3e00cmed

1. JIutelinple cBOIcTBA CIUIaBOB. OCHOBHBIC JINTEHHBIE CIIABBI.

2. TexHOJOrHA MOMYYECHUS] OTIMBKHA B IECUYAHO-TIMHUCTOH ¢opme (JIMThe B pa3oBblie (OPMBI),
cxema, ocHacTKa. DOPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHOJNOTHS MONTyYeHHUsI OTIIMBOK B 000JIOYKOBBIX (POPMaX.

4. TexHONOrus MOJyYEHHUS OTIINBOM METO/OM JINThS 110 BBIIIABISIEMBIM MOJAETISIM.

5. TexHOnOrUsl IUThSI KOKWIIb.

19



6. 3roToBiIeHHE OTJIMBOK IIEHTPOOEIKHBIM CIIOCOOOM.

5.2 Ocnogvl 06pabomxu Memaiios 0asieHuem

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

2. OcHoBHbIe 3akoHOMepHOCTH OM/] 1 00JIaCTH MX TPUMCHCHUSL.

3. Xapakrepuctuku nedopmanmn. Biaussane OM/] Ha cTpyKkTypy U cBOWcTBa MeTayuioB. [loHATHA
AQHM30TPOIHS, TEKCTYpa MeTajljla, HaKJIeH U PEKPUCTAILIN3aLus.

4. HarpeB meramna nepenq OM/l. Knaccudukanus npomeccoB 00pabOTKH TaBIEHHEM IO CXeMaM,
Temreparype 1eOopMUPOBaHUSA U 110 HA3HAYEHHIO.

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

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

7. Onepanuu cBOOOJHON KOBKH: OCaJIKa M €€ Pa3HOBUAHOCTH, IPOLIMBKA, KOBKA B MOAKIAJHBIX
IITaMIax - IPUBECTH CXEMBI U MEPEUNCIUTD IPOAYKIHIO.

8. Pa3HOBHIHOCTH MPOTSHKKH - IPUBECTH CXEMBI M TIEPEUUCIUTD NpoAykuuio. O0opynoBaHue Ais
KOBKH U €r0 Ha3HaueHHE.

9. IlpeccoBanne. CymiHOCTH TIpOIEcca M €ro OTANYUTeNbHbIE 0cOOeHHOCTH. CXEMBI TIPSAMOTO M 00-
patHoro npeccoBanus. [Ipoaykuus npeccoBanus. JlIoCTOMHCTBA U HEJOCTATKU METO/IA.

10. Bomouenue. CymHOCTbh, cxeMa, 0COOEHHOCTH M MPOAYKIIHS MPOIecca.

11. O0beMHas TITAMITOBKA, €€ CymHOCTh. OTIN4HS 00bEMHON IITaMIOBKH OT KOBKH. lIpuBecTn
CXEMBI IITAMIOBKH B OTKPBITHIX U 3aKPBITHIX IITaMIax. [I[peumyInecTsa u HEAOCTATKH OOBEMHOM IITaM-
IIOBKH IIepe]] KOBKOM.

12. ®opmoobpaszyromue 1 pa3aeTuTeNbHbIe ONepalii XOJIOIHOW TUCTOBOM ImTaMmoBku. IlpuBe-
CTH OIPEIENIEHUS U PACKPBITh CYTh 3THX ONEpaIUi.

13. Pa3HOBHIHOCTH XOJIOAHON OOBEMHOM MITAMITOBKHU. [IpUBECTH CXEMBI.

5.3 OcHobl mexHon02UU C8APOYHO20 NPOU3BOOCTNEA

1. Cpapka. TepMuueckue, MEXaHUYECKHE U TEPMOMEXAHUYECKHE METObI CBapKu. JloCTOMHCTBA U
HEJOCTaTKH CBApKH IUIABJICHUEM U JIaBJICHHEM. XMMHU3M U MEXaHH3M IIPOLIECCOB CBAPKH.

2. JlocTonHCTBa M HEOCTATKU CBApHBIX coeAnHeHui. [lapameTpsl, perynupyroiie mporecc cBap-
Kd. Tun cBapHOro COeIMHEHUS

3. McTouHuKH TOKA JJIs1 SIEKTPOYTrOBOM cBapKu. Pydnas myroBas cBapka. KoHCTpyKIus 31eKTpo-
na mis PJIC. Beibop anextpona.

4. DNEeKTPOKOHTAKTHAsl CBAapKa, €€ CYIIHOCTh U BUABI (IIPUBECTH TPU cXxeMbl). Perynupyromue na-
paMeTpbl 3TOH CBapKH.

5. Ctpoenne ra3oBoro miaMeHd. ['azoBas cBapka. Mcmonb3yemble ra3bl U CBapOYHBbIE MaTepHAIbI,
o0opynoBaHHe. Y CTPOMCTBO ra30CBapOYHON TOPEIKH.

6. TexHomorus npouecca ra30Boi pe3ku. Y CTpOHCTBO I'a30BOT0O pe3aKa.

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

8. [NonmyaBTOMaTH4ecKasl U aBTOMaTn4eckas Jyropas cBapka moJ ciioeM ¢uitoca. JlyroBast cBapka B
aTMocdepe 3alIUTHBIX ra3ax.

9. DnexTporIaKoBas cBapka.

10. CBapka naBieHueM (XOJIOAHAS CBAPKA).

11. CBapka TpeHHEM.

12. Capka B3pBIBOM.

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

14. TexHonornueckas u Gpusnyeckas cBapUBacMOCTb. BiMsaHue NErupyromuX JIEMEHTOB U ITpUMe-
cell Ha cBapuBaeMocTb. [losipasaeneHue crtaieil Ha YeThIpe IPyMIbl CBAPUBAEMOCTH.

5.4 Obpabomka memanios pe3anuem

1. Knaccudukanus MeTauiopeKymx CTAHKOB N0 METOAY 00pabOTKH, 10 YHUBEPCAILHOCTH, TI0
CTETNIEHH TOYHOCTH.

2. Pexxumbl pe3aHusi U HIEpOXOBATOCTh MOBEPXHOCTH. BiHsiHNE PeKMMOB pe3aHusl Ha MIEPOXOBa-
TOCTh. OCHOBHBIE OTIEpAIlUH TOUEHUS (IPUBECTH CXEMBI).

3. Tunsl TOKapHBIX PE3LOB MO TEXHOJIOTHMYECKOMY Ha3HAUYEHUIO U ONEpPAllMd UMM BBIIOJIHAEMBIC
(cxeMpr).

4. DneMeHTH TOKapHOTO MPOXOAHOTO pe3na. IIpuBecTn cxemy 37€MEHTOB PEXUMOB PEe3aHUs I
OCHOBHBIX Ollepaluii TOUeHUs. BUIBI CTPYKKH.

5. CBepreHue, 3eHKEpOBaHUE, Pa3BePTHIBAHHUE (CXEMbl). DJIEMEHTHI PeXKUMOB PE3aHusI.

6. [IporsaruBanne. Cxembl 00pabOTKHU 3arOTOBOK Ha MPOTSDKHBIX CTAHKAaX C AJIEMEHTaMH PEXHUMOB
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pe3aHusl.
7. ®pe3epoBanre. CxeMbl 00pabOTKH 3aTOTOBOK Ha (PPE3EpHBIX CTAHKAX C JIEMEHTAMHU PEKUMOB
pe3aHusl.
8. Tumbl ¢ppe3 ¥ MOBEpXHOCTH UMK 0OpadaThIBacMBbIC.
9. Hlnudosanne. OCHOBHBIC CXeMBI MITU(GOBAHUA. DJIEMEHTH PEKMMOB pe3aHus MPpU NITH(GOBa-
HUM.
10. XoHuHTOBaHUE: CXEMA, CYITHOCTh U Ha3HAUCHUE.
11. CynepdunnmmpoBaHue: cxema, CyIHOCTh U Ha3HAYCHHE.
12. IlomupoBanue, abpa3uBHO-KHUIKOCTHASI OTAENKA, MIPUTHUPKA - CYITHOCTH 3THX 00paboTOK, MX
Ha3zHauCHHE U pa3Iniue.
13. Crioco0b1 Hape3aHusl pe3b0bI
14. actpymenTanbHble MaTepuaiibl. KpacHocToikocTh. MI3HOC 1 CTOMKOCTS HHCTPYMEHTA.
Ilpumepnute 3a0anusn
1. Bxiazabiiy NOAMUITHUKA CKOIBKCHUS
a) BBIOpaTh (M 000CHOBATH CBOM BBHIOOP) MaTepHai M3 MPEICTABICHHOTO CITHCKA.
0) HazHAUATH  CMOCOOBI  TEPMHUYECKOM  00pabOTKM €  yKa3aHWEM  TeMIepaTypHBIX
PEKMMOB HarpeBa M OXJIAKICHHUSI.
1 2 3 4 5
Cramb 45 Crams 40XH Cramp Y8A Cramp Y13A | Crans HIX-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
HOBEPXHOCTH MOABEPrHYTA IUTH(OBKE.

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

0) KpaTKO OmucaTh BEIOPaHHYIO TEXHOJIOTHIO.

3. Ha3oBuTe nepeunciieHHple MaTepraisl U pacmmdpyiite ux mapku: 9Xd; CU15; JI68; bpAS.

a) VI3 mepednciieHHBIX BBIIIE MAapOK BEIOEPUTE MaTepHa ISl H3TOTOBJICHHS HOXKEH U (yraHOYHOTO
CTaHKa I10 JIepeBYy.

0) Beibepute 1 000cHyiiTe CIOCOOBI TEPMOOOPAOOTKH STUX HOMKEH.

7.4. Coomeemcmeue wiKaivl OUeHOK U YPOsHell ChopMUPOBAHHBIX KOMNEMeHYUl

Yposens chop-
MHUPOBAHHBIX Orenka Tlosicnenus
KOMIIETCHIIUI

Teopernueckoe coaepKaHue Kypca OCBOCHO MOJHOCTHIO, BCE MPEIYyCMOTPEH-
HBIE IPOTPaMMOil 00yUeHUsl yueOHbIe 3aaHusI BBITOIHEHBI.

OOyuaronmiics:

Bricokuit OTnu4YHO | - JEMOHCTPHUPYET CBOOOHOE BIIaJICHHE MATEPHAJIOM, CIIOCOOEH y4acTBOBATH B
pa3paboTke 000OIIEHHBIX BAPHAHTOB PEIICHHUS MPOOIIEM, CBSI3aHHBIX C aBTOMA-
TH3aIHeil POU3BOJICTB, BHIOOPE HA OCHOBE aHAIN3a BAPUAHTOB ONTHMAIBHOTO
[POTHO3UPOBAHHSI TIOCJICACTBUN PEIICHIUS

Teoperndeckoe conepkaHue Kypca OCBOSHO MOJHOCTBIO, BCE MPEAYCMOTPEH-
HBIE NporpamMMoii oOyueHHs y4ueOHBIE 3a/aHUs BBINOJHEHBI C HE3HAUUTEIb-
HbIMHU 3aMCYaAHUSIMU.

OO0yygarommiics:

- CBOOOJIHO BJIaJIceT MaTepuajoM, ClIocoOeH y4acTBOBATh B pa3paboTke 0000-
INEHHBIX BApUAHTOB PCIICHUA npo6neM, CBs3AaHHBIX C aBTOMaTI/ISaHI/IeI\/’I pouns-
BOJICTB, BEIOOpE HA OCHOBE aHAIIM3a BAPUAHTOB ONTHMAILHOTO MPOTHO3UPOBA-
HUSI TIOCJICICTBUIA PEIICHUS

bazoBbiit Xoporiio

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

OOyuaronmiics:

- CHOCOOCH TOJ PYKOBOACTBOM BIIAJICTh MAaTEPUAIOM, y4aCTBOBATh B pa3pa-
00TKe 0000IIEHHBIX BAPHAHTOB PEIICHHS MPOOJieM, CBA3aHHBIX C aBTOMAaTH3a-
[MeH POU3BOJICTB, BHIOOPE HAa OCHOBE aHAIIN3a BAPUAHTOB ONTHMAIBHOTO MPO-
THO3HPOBAHMS TIOCJCICTBUN PCIICHUS

VY nosie-
IToporossrit TBOPHU-
TEJNBHO

Heymosie- | Teopernueckoe coaepKaHHe Kypca HE OCBOCHO, OOJBIIMHCTBO IMPETyCMOT-

Husknii o .
TBOpU- PEHHBIX MPOrpaMMoil 00ydeHUs Y4eOHBIX 3aJaHuid 100 HE BBIMOJHEHBI, JTU-
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Yposens chop-
MHUPOBaHHBIX OreHka [MosicHeHust
KOMIIETCHITUI

TEJNBHO 060 coxmepkaTr TpyOBIe OIMOKH; IOMOJHHUTENBHAS CaMOCTOSTENbHAs padboTa
HaJl MaTepuaJoM He NpHBeNa K KaKoMy-TH00 3HAYUTEILHOMY IHOBBILICHHUIO
KaueCTBa BBIIIOJIHEHHS YICOHBIX 3aJaHHH.

OObyuarommics:

- He JAEMOHCTPHPYET CHOCOOHOCTEH BIIaeTh MaTephaloM, He CIOCOOeH
y4acTBOBaTh B pa3paboTKe 0OOOMIEHHBIX BapHAHTOB PELICHHs MpPOOJEeM, CBS-
3aHHBIX C aBTOMaTH3alMel NMPOM3BOJICTB, BHIOOPE HA OCHOBE aHAIM3a BapHaH-
TOB ONTHMAJILHOTO IIPOTHO3UPOBAHUS TTOCIIEACTBUI PEIICHUS

8. MeToauyecKkue YKa3aHUA JIsl CAMOCTOSITEJILHOH PadoThl 00y4aloIHXCsA
Camocmosmenvnas paboma — T1naHupyemas ydeOHas, HAyYHO-HCCIICIOBATEIIbCKAS
paboTa 00ydYarouuxcs, BBIMOJHSAEMAass BO BHEAYJIUTOPHOE (ayJUTOPHOE) BpPEMs MO 3aJIaHHI0 U
IPH METOAMYECKOM PYKOBOJICTBE MPEMO/IaBaTesl, HO 0€3 ero HEeMOCPEACTBEHHOTO ydacTus (Tpu
YACTUYHOM HEMOCPEJICTBEHHOM YYacTHHU IPEINoaaBaTelisi, OCTaBIIAIONIEM BEIYIIYIO pPOJb 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 HpOMC)I(YTOqHOﬁ aTTeCTalluu.

H3yuenue meopemuueckozo Kypca BKIIOUACT B ceOs:

- W3ydyeHue y4yeOHOM, HaydyHOW W METOAMYECKOW JIMTepaTyphl, MaTepHUajoB NEpUoIUYe-
CKMX W3JIaHWH C TPUBJICYCHUEM DIIEKTPOHHBIX CPEICTB OQUIIHATBEHON NMEPUOJUYECKON U Hayd-
HOW MH(pOpMaLUY;

- U3y4€HUE U CHCTEMAaTU3AlNI0 OPUIMAIBHBIX FOCYAApCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJIEHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX M CIIPAaBOYHBIX MATEPHAJIOB C UCIIOJIb-
30BaHHEM MH(POPMaIMOHHO-TIOUCKOBBIX cucteM «KoHcymnbTant [lmtocy, «I"apanTy», rmodaabHON
cetn «HTEpHET».

Iloozomoeka k meKyuiemy KOHmpoJ/ir9 3aKjiro4acTcs B IIOBTOPCHUHU MaTCpUajia JIEKIUHA u

71ab0paTOPHBIX PaboT C LENbI0 YCIEIIHOTO TPOX0KACHUS TECTUPOBAHUS U 3aIIUTHI OTUYETOB.

3ananus B TECTOBOM (popme chOopMHUPOBAHBI IO BCEM pa3/iesiaM JUCIHUILIMHBI U paccuuTa-
HBI Ha CAaMOCTOSITEIbHYIO Pab0Ty 0€3 HCIOIb30BaHUs BCIIOMOTAaTEIbHBIX MAaTEpUAJIOB, TO €CTh
IIPU UX BBIIOJIHEHUH HE CIEAYET MOIb30BaThC Y4eOHOM 1 IpyruMu BUIaMu tuteparypsl. [Ipo-
YUTaB 3a/IaHKe, CJIEAYET BHIOPATh MPABUIIbHBIN OTBET.

Ha BhInoiHeHue Tecta OTBOJUTCSA OrpaHUYEHHOE BpeMsi. OHO MOXKET BapbUpPOBATHCA B 3a-
BUCHMOCTHU OT YPOBHS TECTHPYEMBIX, CII0KHOCTH U 00bema Tecta. Kak mpaBuiio, Bpemst BBITIOJ-
HEHHUs TECTOBOT'O 3a/IaHusl orpeaensercs u3 pacuera 45-60 cekyHa Ha OAUH BOIPOC.

CognepkaHue TeCTOB MO JUCIHUIIIIMHE OPUEHTHPOBAHO HA TOJTOTOBKY OOYYArOIIUXCS TIO
OCHOBHBIM BONIIPOCaM Kypca. Y POBEHb BBINOJIHEHUS TECTA MO3BOJISIET IPETNOIABATENSAM CYJUTh O
X0JI€ CaMOCTOSITEIILHOM PabOoThl 00YJArONTUXCSI B MEKCECCHOHHBIN MEPUOI M O CTETIEHU UX TO/I-
TOTOBKH K 9K3aMEHY.

Boinonnenue oomawinezo 3a0anun npenCTaBiIseT COOOM BHJI CAMOCTOSITENBHBIN paOOTHI,
HAMpaBJICHHBI Ha 3aKperuieHue OO0YYaloIIMMUCS M3YyYEeHHOTO TEOPETHYECKOTO Marepuaia Ha
npakTuke. JlomariHee 3aaHue BKITFOYAET ABE paOOTHI:

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

2. Pacyer pe:xrMOB pe3aHUs MpU TOKapHOU 00paboTKe

JomaliHee 3ajaHue UMEET YETKYIO CTPYKTYPY, MOCIEI0BATENbHOCTD, LIEIBHOCTh TEKCTA U
pacydeToB, MO3BOJIIOT CO3/IaBaTh €€ MO MPUHIIUITY JOTHYHOCTH, KOT/Ia OTACIIbHBIC YaCTH CBS3aHbBI
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MeXy co00ii 1 00J1a1al0T CMBICIIOBOM HArpy3Koil. BelrmomHeHne ToMaIIHero 3alaHus 3aKperuisieT
U YIIyOJsieT OCBOEHHE TEOPEeTHUYECKOro MaTepuaia pasjena «OCHOBBI TEXHOJIOTMH KOHCTPYKIIU-
OHHBIX MaTE€PUAJIOBY M MOJATOTABIMBACT 00YUAIOMIETOCs 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;

- IUCTAHIMOHHOE TECTUPOBAHUE 10 TEMaM.

[TepeyeHp BOIPOCOB K 3K3aMEHY IIpeACTaBiieH B IyHKTe 7.3. OneHKa 3a 9K3aMeH BbICTaBIIsI-
eTcs 110 KpUTEPUSM, [IPECTAaBICHHbBIM B IIyHKTE /.4,

9. IlepeyeHb MHGPOPMANMOHHBIX TEXHOJIOTMii, HCI0JIb3YeMbIX IIPH OCYLECTBJIEHHH 00pa30-
BaTeJBLHOIO Npouecca Mo AUCHHILIHHE

Jljis yCrieurtHoro OBIaJeHHs AUCIUILTMHON MCIONB3YIOTCS CIEeAyIoNe HHPOPMAalHOHHBIE
TEXHOJIOTUU 00Yy4EHUS:

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

* JlabopaTopHble W  NpPAaKTUYECKHUE 3aHATUA 1O  JUCUUIUIMHE HPOBOJATCS €
UCIIOJIb30BaHUEM JICMOHCTPAIMOHHOTO MYJIbTUMEIUMHOTO o0opymoBanus, [I9BM, komruiekra
JJIEKTPOHHBIX ~ Y4€OHO-HAIJIAJHBIX  MaTepuayioB  (Mpe3eHTanuil) Ha  (IIeII-HOCUTEISX,
TEMaTUYECKHE WIUTIOCTPALIMH U IJIAKATHI.

B npornecce n3yueHust JUCUMIUIMHBI Y4€OHBIMU LIEISIMU SBIISIOTCS IEPBUYHOE BOCTIPUSATHE
yueOHON MH(pOpMAIMH, €€ YyCBOECHUE, 3allOMUHAHKE, a TAK)KE CTPYKTYPHUPOBAHUE IOJIYyUYEHHBIX
3HAHUH ¥ Pa3BUTHE WHTEJUIEKTYaJIbHBIX YMEHUI, OPMEHTUPOBAHHBIX HA CIIOCOOBI 1EATEIIbHOCTH
pPENpOAYKTUBHOTO Xapakrepa. [locpecTBOM MCIOIB30BaHUS 3TUX MHTEUIEKTYAJIbHBIX YMEHUMN
JIOCTUTAIOTCSl y3HaBaHME paHEe YCBOCHHOI'O MaTepualla B HOBBIX CHUTyallUsX, MPUMEHEHHE
aOCTPaKTHOTO 3HAaHUSA B KOHKPETHbIX cUTyalusX. I[locpeacTBOM UCHOIB30BaHUS ITHX
MHTEIJIEKTYaJIbHBIX YMEHUN JOCTUTAIOTCS y3HAaBAaHUE PaHEE YCBOEHHOIO MaTepHaja B HOBBIX
CUTYalUsX, IPUMEHEHHE aOCTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYalUsX.

JUis JOCTHIKEHUSI 3TUX LieNel UCTIONb3YIOTCSl B OCHOBHOM TPAJAMIIMOHHbIE HH(OPMAaTHUBHO-
pa3BHUBAIOIIME TEXHOJIOTUN OOYUYEHHS C YUETOM Pa3IMYHOIO COYETaHUs MacCUBHBIX (GopM (JIek-
151, IPAKTUYECKOE 3aHATHE, KOHCYIbTALUs, CAMOCTOSATENIbHAS paboTa) U PenpOAYKTHBHBIX Me-
TO/I0B OOyueHHus (IIOBECTBOBATEIbHOE H3JIOKEHUE Yy4yeOHOM HHGpOpManuu, OObSICHUTEIHHO-
WITIOCTPATUBHOE U3JIOKEHHE) U JIAOOPATOPHO-NIPAKTUYECKUX METOJI0B 00yUYeHHs (BBIOJHEHHE
71a00paTOPHBIX, IPAKTUUECKUX U JOMAIIHUX pacueTHO-rpaduueckux pador).

VYHuBepcuter olecrnedeH HEOOXOAUMBIM KOMILIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecrnievyeHus:

e  CceMelcTBO KOMMEpPYECKHX ONEPaLMOHHBIX cucTeM cemericTBa MicrosoftWindows;

e oducHbI naker npunoxxenuit MicrosoftOffice;

e [IporpamMMHas CHCTeMa JJIi OOHApYKEHUs TEKCTOBBIX 3aMMCTBOBAaHHUI B y4eOHBIX U
Hay4HbIX paborax "AnTtumnaruat.BY3";

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

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

Peanuzanus yueOHOro mporiecca OCyIIECTBISETCA B CHEHATbHBIX y4EOHBIX ayIUTOPUSIX
YHHUBEpPCUTETA JJIsl IPOBEACHMSI 3aHATHI JIEKIIMOHHOTO TUIA, 3aHSATHH CEMHUHApCKOro THUIIA, Ja-
60paTOPHOIrO TUNA, TPYIIOBEIX U UHAWBUAYAIBHBIX KOHCYIbTAIlUN, TEKYIIET0 KOHTPOJIS U MPO-
ME)XYTOUHOM arrecTanuu. Bece ayuTopun yKOMITJIEKTOBaHbI CHEIMATU3UPOBAHHONW MeOenbo 1
TEXHUYECKUMU CPEJICTBAMU OO0YUEHUs, CITY>KaIlllUMHU JUTsl IPEACTaBICHUsl yueOHOH nHbopManun
Oosbioi ayautopuu. [Ipu HEOOXOTUMOCTH 00yUYaAIOIIUMCS TTPEJIaraloTcsi HA0OPHI IEMOHCTpa-
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[MOHHOTO 00OPYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, 00eCIIeYnBaIOIIIe TEMATHIECKUE UJI-

JIOCTpAIUH.

CamocrosTenbHas paboTa 00yJaromUXCcs BBIMOIHIACTCA B CIEIUAIM3UPOBAHHONW ayIUTO-
puM, KoTopass o0opyloBaHa yuyeOHOIl MeOenbro, KOMIIBIOTEPHOM TEXHMKOH C BO3MOXKHOCTBIO
noJKIroueHus K cetu "MHtepHer" U oOecrieyeHreM J0CTyna B AIEKTPOHHYI0 HH(POPMALMOHHO-

obpasoBarenbhyto cpeny YIJITY.

EcTh momemenue il XpaHeHUs U MPOPIIAKTHYECKOTO 00CTyKUBaHUS y4eOHOTO 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

[omermenune st 1aOOpPaTOPHBIX 3aHs-
TU 110 MoAyro «MaTepuanoBeeHUe

JlaGoparopusi METAJUIOBEACHHSI M TEPMHUYECKOH 0OpabOTKHM: MHKPOCKOIIBI
MUM-7, TIOJIAM P-312; neun mydensapie SNOL 8,2/110 (3 mmr.); monu-
poBasIbHBII cTaHOK Ayt nutdoB; TBepaomepsl Bukkepe TI1-7p-1; Poksen
TK-14-250; bpunemns tun Th, mukporsepmomep [IMT-3, nemoHcTpamu-
OHHBIE CTEH/IbI U TJIaKaThl

[Tomermenue a1 1abOPaTOPHBIX U
IIPAKTUYECKUX 3aHATUH 110 MOJYJIFO
«TexHonmorus KOHCTPYKUMOHHBIX Ma-
TEPUAIIOB»

- JJaGopaTopust TUTHA: IIaXTHAs HarpeBaTelbHas Medb ¢ HarpeBom 10 900
°C, xamepHas npombliiuieHHas neus H30 ¢ nHarpesom mo 1000 °C, xoMm-
IUIGKT OCHACTKM JJIS W3TOTOBJIEHMS JIMTEHHBIX (DOp M MOCIEIyIOmEeH Hx
3IMBKHM IIBETHBIMH CIUIABAMH, KOMIUIEKT IEMOHCTPAMOHHBIX H3JICIHH,
MOJTyIEHHBIX Pa3HBIMH CIIOCOOaMH JIMThS M JPYTHE WILTIOCTPALOHHBIE
MaTepHaIbl;

- JIabopaTopusi CBapKH: CBapOYHBIE MOCTHl CTaHAAPTHBIC; UCTOUHHUKH IO-
CTOSIHHOTO U IIEPEMEHHOT0 TOKa (4 IIT.); MaIlliHa TOYEYHOH CBApKH MOJIETIb
IIMT 604 (1 1wT.); 37eKTpOoAHBIE MaTepHaIbl; WILTIOCTPUPOBAHHbBIE CTCHIH,
MOJIETIH;

- JlabopaTtopust 00pabOTKK METAIIIOB PE3aHUEM: TOKApHBIC YHHUBEPCATbHBIC
CTaHKH; (Ppe3epHbIC CTAHKH PAa3HBIX MOJICIICH; CBEPIMWIbHbBIC CTaHKu 2M 112
n 2I'125; mnockomumudoBansHell craHok 3[71; kpyrimonumgpoBaIbHBIH
craHok 3A110B; cTporaipHBI CTaHOK; 3aTOYHBIE cTaHKH 35634 (2 miT.).
Kommiiekt nprcrocobnenuii (THCKH, TTaTPOHbI, ONPaBKH, KPenex U 1p.), a
TaKKe JOCTaTOYHBIA IO HOMEHKJIATYpe M 00BbeMy HabOp peXyIero
Y MEPHUTEIHHOTO HHCTPYMEHTA

TTomereHust 11 caMOCTOSITEILHOM
paboThI

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

[Momemenne Uit XpaHeHUst U podu-
JIAKTUYECKOTO OOCITYy>KUBaHUS Y4eOHO-
ro 000pya0BaHUs

Crennaku, CTOJBI, CTYJbS, IPUOOPHI U MHCTPYMEHTHI AJIS MPOQIIaKTH-
4eCKOro 00CIy)KMBaHHUS y4eOHOr0 000py/J0BaHHs
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