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1. O01mme MoJI0KEeHU A

Hucnumnuna «MartepuaJioBeieHue. TeXHOJIOTHSI KOHCTPYKIHOHHBIX MaTePHAJIOBY,
oTHOcUTCS K Onoky Bl ydeOHOro mimaHa, BXOASIIETO B COCTaB 0Opa3oBaTEIbHON MPOTPAMMBI
BeIciero oOpa3oBanus 15.03.02 TexHojornyeckue MamimHbl U 00OpyJdOBaHWE (HAMpaBIICH-
HOCTb - «MaIrHBI 1 000PYAOBAHUE JIECHOTO KOMILIEKCay).

HopmatuBHO-MeTOIMYecKOi 6a30i sl pa3pabOTKu paboueil mporpaMmbl yaeOHOM JHcC-
uuiuHel «MaTtepuaJsioBegenue. TeXHOI0IMS KOHCTPYKUMOHHBIX MAaTEPHAJIOBY SIBIISIOTCS:

Oenepanbubiii 3ak0H "OO0 oOpazoBanuu B Poccuiickoii ®Denepanuu', yTBEpKICHHBIN
npuka3zoM MunobOpuaayku P® Ne 273-03 ot 29.12.2012;

[Tpuka3z Muno6puaayku Poccuu Ne 301 ot 05.04.2017 r. 06 yTBEp>KIeHUHN MOPSIKA Opra-
HU3AIMH U OCYIIECTBICHHS 00pa30BaTEIbHON IEATEIFHOCTH 110 00pa3oBaTeIbHBIM IPOrpaMMam
BBICILIEr0 00pa3oBaHus - MporpammamM OakaiaBpuara, IporpaMmam ClieluainuTera, mporpaMMamM
MarucTparyphl;

®enepalibHbII TOCYJapCTBEHHBIN 00pa30BaTeIbHbIA CTAHAAPT BHICIIEI0 00pa30BaHUs IO
HanpaBieHuo noarotoBku 15.03.02 «TexHomoruveckre MalivHbBl H 000PYJAOBAaHUE», YTBEP-
JKIACHHBIN TpHKa3oM MUHHCTEpCTBAa HayKH M BhIciiero oOpazoBanusi Poccuiickoit denepa-
uuuNe 728 ot 9 aBrycra 2021 r.;

Y4eOHbIe TIaHbBI 00Pa30BaTEIbLHOM MPOrPAMMBI BBICIIETO 00pa30BaHUA  HAIMPaBJICHUS
15.03.02 TexHomornyeckue MalIMHBI U 000pyIOBaHUEe (HANIPABICHHOCTH - «MalMHbI U 000py-
JIOBaHME JIECHOTO KOMILJIEKCay) MOATOTOBKH OaKalaBpoOB IO OYHON U 3a04HOH (hopme 00ydeHus,
onobpennbie YuenbiM coBeToM YIJITY (mporokon Ne 3 ot 24.03.2022).

OO6yuenne o oOpazoBarensHOM mporpamme 15.03.02 TexHonornyeckre MauHbl 1 000-
pylloBaHuE (HANpaBIEHHOCTH - «MaluHbl 1 000py10BaHUE JECHOIO KOMILJIEKCA») OCYIECTBIIS-
€TCsl Ha PYCCKOM SI3BIKE.

2. llepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUeHH MO JUCHHUILINHE, COOTHECEHHBIX C MJIa-
HHUPYEMbIMH pe3yJIbTATAMH OCBOEHHsI 00pa30BaTe/IbLHON MPOrpPaMMbI

[TnanupyeMbIMH pe3yibTaTaMu OOydeHHs MO JUCLUIUIMHE SIBISIOTCS 3HAHUSA, YMEHMS,
BJIAJICHUSI W/WJIH OTIBIT ICATEIBHOCTH, XapaKTEPHU3YIOIIHE TAIbl/ypOBHU ()OPMHUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBarone JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHUS 00pa3oBaTesb-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHUs TMCHUILUIMHBI — (OPMHUPOBaHKE Yy 00YUaIOIIErocss MBIIUIEHHs, HE00XO0-
JIMOTO JUTSI PEIICHHUS TIPAKTUYECKUX 3a]1a4, CBSI3aHHBIX C YCTAHOBIICHHEM B3aUMOCBSI3H MEXIY
COCTaBOM, CTPOEHHEM M CBOMCTBAMM MaTEpHAaJIOB, a TAK)KE Pa3BUTHE MPEICTaBIECHUIN O Mpous-
BOJICTBE U PEMOHTE Pa3IMYHBIX BUIOB MPOMBIIUIEHHOTO O0OPYAOBAaHMS W CIIOCOOHOCTBIO CO-
BEpPILICHCTBOBATh KOHKPETHBIE TEXHOJOTHUECKUE MPOLIECCHI C MOBBILIEHHEM pabOTOCIIOCOOHOCTH
JIeTaliel U Y3JIOB MalluH.

3agauM AUCHMIIMHBI 3aKJII0YAIOTCS B IPUOOPETEHHE CTYI€HTaMU COBPEMEHHBIX 3HAHHIMA:

- 0 CYIIHOCTH SIBJICHHH, MPOUCXOIANINX B MaTepualiaX MpU BO3JCHCTBUM HA HUX Pa3iy-
HBIX (DAKTOPOB B YCIOBHSIX IPOM3BOJICTBA U HKCILTyaTallUH;

- 0 Pa3MUYHBIX CIIOCO0aX YNPOYHEHHS MaTepHajoB, OOECIEYMBAIONINX BBICOKYIO KOH-
CTPYKIIMOHHYIO IIPOYHOCTH JI€TaJIeH;

- 00 OCHOBHBIX TpYIIaX MaTEePHaIOB, UX CBOHCTBAX, TEXHOJOTHIX YIPOYHEHUS W 00ia-
CTSIX IPUMEHEHHUS;

- 0 Pa3IMYHBIX CIIOCO0AX U METOAaX 00pabOTKH MaTEPHAIIOB VISl TTOTYISHUS IETaIeH Tpe-
Oyemoii KOH(UTrypalnu, KauecTBa MOBEPXHOCTU U HY)KHBIX CBOMCTB;

- 0 IpPUHLHMIIAX BHIOOpA Pa3IMYHBIX TEXHOJIOTMH OOpaOOTKM METalIOB U JAPYrUX KOH-
CTPYKIIMOHHBIX MaTEpUAJIOB.

[Ipornecc n3ydeHus: AUCHUIUIMHBI HAaNpaBJieH Ha (opMUpOBaHUE CIEAYIOMUX obmenpodec-
CHOHAQJIbHBIX KOMIETEHIINH:



OIIK-1. CnocoGeH MpUMEHATh €CTECTBEHHOHAYYHBIE M OOLICMHKCHEPHBIC 3HAHUS, METO-
JIbl MAaTEMaTHYECKOTO aHAJIN3a U MOJIEIIMPOBAHUS B IPO(HECCHOHAIBHON JeATENbHOCTH.

B pesynbrare u3ydeHus AUCUUIUIMHBI 00yYarOIIUIACS TOJKEH

3HATh:

- (PM3NYECKYIO CYIIHOCTH SIBJICHUI, IPOUCXOAIINX B MaTepuaiax B YCIOBUSAX MPOU3BOJI-
CTBa U 3KCIUTyaTalluy U3AEIUH MoJl BO3AEHCTBUEM BHEIIHUX (PAaKTOPOB (HArpeBa, OXJIAXICHMS,
JIaBJICHUS]), UX BIMSIHUE HA CTPYKTYPY, a CTPYKTYPhl Ha CBOMCTBA COBPEMEHHBIX METAJIIMUYECKUX
Y HEMETAJUIMYECKUX MATEPHAJIOB;

- CYIIHOCTb, TEXHOJIOTHIO U OCOOCHHOCTH COBPEMEHHBIX METOJI0B 00pabOTKH KOHCTPYK-
LIUOHHBIX MaTEpUAJIOB JUIsl U3TOTOBJICHUS JleTalell 3aJaHHON (JOPMBI M KaUeCTBa;

yMeTb:

- BbIOMpATh MaTepualibl, OLICHUBATh M MPOTHO3UPOBATh MOBEJECHUE MaTepHala M MPUYNH
OTKa30B MPOAYKIMH O] BO3ICHCTBHEM Ha HUX PA3JIMYHBIX IKCIUTYyaTAlMOHHBIX (PAKTOPOB;

- Ha3HauaTb COOTBETCTBYIOILYIO OOpaOOTKYy JUIsl HOJY4YEeHHs 3aJaHHBIX CTPYKTYp H
CBOICTB, 00€CIIEUMBAIOLINX HAJEKHOCTD POTYKIIUU;

- OOBSICHATH IPUYMHBI OTKA30B J€TaJe U HHCTPYMEHTOB B IIPOLIECCE IKCILTyaTalluy;

BJIaJIeTh HABBIKAMM

- HaBbIKaMH Pa3pabOTKU TUIOBBIX TEXHOJIOTMYECKHUX IPOLECCOB TEPMUYECKOM, XUMHUKO-
TEPMUYECKOH 00pabOTKH U TOBEPXHOCTHOTO YIIPOYHEHUS ICTANICH;

- METOJaMU IIPOBEAECHUS KOMIIJIEKCHOT'O TEXHHKO-IKOHOMHUYECKOr0 aHajln3a JJisi 000CHO-
BaHHOT'O MPHUHSTUS PELIECHUH, NU3bICKaHUSI BOBMOKHOCTH COKpPAILEHUS LUKJIa paboT, cCoaeCTBUS
HOJTrOTOBKE IIpoliecca UX peajin3aluy ¢ o0ecrieyeHueM He0OX0AUMBIX TEXHUYECKHX J1aHHBIX.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMBbl

Jannas yueOHasi AMCIUIUIMHA OTHOCHUTCS K 00s3aTeNIbHBIM AUCIUIUIMHAM 0a30BOW 4Ya-
CTH, 4TO O3Ha4aeT (popmMHUpoBaHUE B IMpoiecce 00ydyeHus y OakaiaBpa OCHOBHBIX Hpodeccuo-
HaJbHBIX 3HAHUN ¥ KOMIIETEHIIUN B paMKaxX BBIOPAHHOTO MPOUIIS.

OcBoeHME NAaHHOW NUCHUIUIMHBI SBISETCS HEOOXOAMMON OCHOBOMW IJISl MOCIJIETYIOIIErO
uzydenust aucruiuind OIIOII, moaroToBke k caave U cadye rocyIapCTBEHHOIO SK3aMEHa U 3a-
uute BKP.

Hepeqeﬁb 06ecnequ6a}0u;ux, conymemeyruwux u obecneyusaemvix OMCI/;MI’ZJZMH

ObecneunBatrommue ConyrcTByromue ObecneunBaemMble
1. | ®usuka WnxenepHas rpaduka | Jleranu mamumx
2. | HaueprarenbHas reomer- Conporusnenue mate- | Teopust MEXaHU3MOB M MAILIWH.
pus pranoB CrenriaBbl
3. | Xumus ITonroroBka k cgade u ciada roc-
yJIapCTBEHHOT0 IK3aMeHa
4. | YuebHas npakTuka (03Ha- 3amuTa BBITYCKHON KBanuduka-
KOMHTEJIbHAS IPAKTHUKA) IIUOHHOW PabOThI, BKIIFOYAs MO~
TOTOBKY K IPOLEAYpPE 3aLIUTHI U
IPOLEAYPY 3aLIUTHI

VYkazaHHbI€ CBSI3U AUCHUIIMHBI JAIOT 00Yy4aloEeMyCcsl CHCTEMHOE MIPEJICTaBICHUE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obGecneunBaer Tpedyemblit
TEOPETUYECKHI YpOBEHb M MPAKTUYECKYI0 HAIPaBJIEHHOCTh B CUCTeMe OOy4deHHs U Oymyuien
JESATEIIbHOCTH BBIITYCKHHKA.

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIIAX C YKA3aHHEM KOJIUYECTBA aKaleMHUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4aluuXxcs ¢ npenojasaresieM (1o BUIaM
YUeOHBbIX 3aHATHIT) U HA CAMOCTOATEJIbHYI0 PadoTy 00y4arIuXcs
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O061mmas Tpy10eMKOCTh JTUCITATITHHBI

. Bcero akanemuyeckux yacoB
Bun yaeOHO# paboThI
3a04Has popma
KonrakTHasi pa6ora ¢ npenojaBarejieM: 14,35
nekruu (JI) 6
npaktuueckue 3auarus (113) 4
nabopaTtopHbie paboTel (JIP) 4
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,35
CamocrosiTejibHas padoTa 00y4YarIIUXCsl: 129,65
M3y4EHUE TEOPETUYECKOr0 Kypca 71
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 18
BBINOJIHEHUE JIOMAIIHETO 3aaHus 12
MMOJITOTOBKA K MPOMEKYTOYHON aTTeCTallun 28,65
Buja npomMeKyTOYHON aTTeCTAINHN: IK3aMeH
OO61as TpyA0eMKOCTh 4/144

*KonrakTHas paboTa 06ydJaIOMUXCS C NPENoaBaTeeM, B TOM YHCIIE C IIPUMEHEHHEM JUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THUIA, ¥ (WJIN) 3aHSATHI CEMHHApPCKOTO
TUMNA, J1abOpaTOpHbIe 3aHATHS, W (WIM) TPYNIOBBIC KOHCYIbTALMHM, U (WJIM) WHAWBUAYAIbHYIO paboTy
o0yyaroImerocs ¢ MpernojaBareieM, a TaKKe aTTeCTALUOHHBIC HCIBITAHUS TPOMEKYTOUYHON aTTeCTALNH.
KonrakTHast paboTa MOXeT BKJIIOUATh WHBIE BUABI YUEeOHOW AEATENFHOCTH, MPEIyCMaTPUBAIOIIIE TPYII-
TIOBYIO U MHAWBUAYaJbHYIO paboTy 00yJaromuxcs ¢ npenojasareneM. Yackl KOHTaKTHOH paboThI omnpe-
nensitorest [lonoxennem 06 opraHu3anyy ¥ NPOBEACHUN KOHTAKTHON pabOThI IPH peaau3anuu o0pa3oBa-
TEIBHBIX MPOTPaMM BBICIIIETO 00pa30BaHUs, YTBEPKIAeHHBIM YueHbIM coBeToM YIJITY ot 25 deBpans
2020 rona.

5. Copepskanue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ YKa3aHHeM OT-
Be/IEHHOI'0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YaCOB

5.1. TpynoemMkocTh pa3aeioB IHCHUNIHHBI

3a04Has opMa 00y4eHHUs

Ne HaumenoBanue pazjiena gauc- JI 113 JIP Bcero CamocTosTenpHast
n/n LUTUIMHBI KOHTaKTHOM pabota
paboThI
1 | OcHOBBI CTpOEHUS U CBOWCTBA 1 i 9 3 14
METAJUIOB
2 | OcHOBBI TepMHUYECKOI1 00pa-
OOTKH M TOBEPXHOCTHOTO 1 - 2 3 18
YIIPOYHEHHUS
3 | KoHCTpYKITMOHHBIE METAIITBI U 15 i ) 15 16
CILJIABBI
4 | Hemerannuyeckue U KOMIIO- 05 i ) 0.5 24
3UIIMOHHBIE MaTepHAaJIb
5 | OCHOBBI TEXHOJIOTHH KOH- 2 4 i 5 29
CTPYKIIMOHHBIX MaTepHaJlOB
HToro no paznenam: 6 4 4 14 101
ITpomMexxyTodHast aTTeCTaIus X X X 0,35 28,65
KypcoBass pabora (KypcoBoil mpo-
€KT) i i i i i




Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocTrogTeabHas
/11 IUTIIAHEI KOHTaKTHOM pabota
paboThI
Hroro - 14,35 129,65
Bcero 144

5.2. Conep:xaHue 3aHSITHI JJEKIMOHHOTO THIIA

Pazoen 1. Ocnoevl cmpoeHnus u ce0iicmea Memaiios

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BelecTBa. OCHOBHBIE TUIIBI KPUCTAJUIM-
yeckux pemterok. [lomumopdusm. Anmzorponus. Tekcrypa meramia. Kiaccudukauus meran-
70B. JleheKThl CTpOeHUs KPUCTALTHYECKUX Tell. TouyeuHsle, IMHEHHBIE (TUCTOKAIINN) U TIOBEPX-
HocTHbIE AedekThl. [InoTHOCTE AMcnokanuil. BiusHue TeMnepaTypsl Ha IUNIOTHOCTh JE(EKTOB.
Bnusaust neekToB KpUCTAIIIMUECKOM PeIIeTKH Ha MIPOYHOCTh MeTaioB. I paduk 3aBUCUMOCTD
IPOYHOCTU OT IUIOTHOCTU AedekToB. Hakiien, Bo3BpaT (OTIBIX, MOJUTOHU3ALMS) U PEKpUCTa-
JIU3anusl.

1.2 I[Inacmuueckas depopmayus u mexanuyeckue c8oUCmMea Memaiios

CBoiicTBa METAUIOB C pUMepaMu. MexaHndeckrue CBOMCTBa MeTayuioB. JluarpamMmma pactsi-
s#eHust. OCHOBHBIE TIOKA3aTeNId POYHOCTH U IUIACTUYHOCTH, BBISIBIISIEMbIE IIPH CTAaTUYECKUX HCIIbI-
TaHusAX. TBepaocTb. MeToabl n3MepeHHst TBEPIOCTU U 00JacTH MX NpUMEHeHHs. [[uHamuueckue
UCIIBITAHUS] METAIIJIOB M UCIIBITAHUS NIPU NIEPEMEHHBIX Harpy3kax. [IpuHimnuansaeie cxemsl. Y nap-
Hasl BA3KOCTb, YCTAJIOCTh, IIPE/IEN BEIHOCIMBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢paszogvie npespawjenus 6 Cniasax

[Ipouecc kpuctammuzanuu. JennputHas nukBamus. CraB. OCHOBHBIE THIIBI CILIABOB.
Jlnarpamma cocTosiHHs. MeToIuKa MOCTPOSHHUS TUarpaMM COCTOSIHHS Ha mpumepe cruiasa Pb-
Sb. IIpaBuno orpeskos. JlukBarms. ®a3zoBbie npeBpaiieHus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXxeMBlI CTPYKTYD.

1.4 OcHosHvle munvl ouazpamm coOCmMosAHUsA

JlnarpamMmbl COCTOSTHUS CILIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEPAOM COCTOSTHUM HEPACTBO-
PHMBI, 00pa3ylOT MEXaHUYECKHE CMECH CBOMX MPAKTUYECKHU YMCThIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpaMma COCTOSIHMS CIUIaBa, KOMIIOHEHTBI KOTOPOTO HEOTPAHUYEHHO PACTBOPUMBI IPYT B Ipyre
(Cu-Ni). lnarpamma COCTOSHHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XUMH-
yeckoe coenuHeHne (Mg-Ca). JluarpaMMa cOCTOSIHUS CIIJIaBOB U3 JABYX KOMIIOHEHTOB OI'paHU-
YEeHO PacTBOPUMBIX B TBepaoM coctosiHuu (Cu-Ag, Al-Cu).

1.5 Jluacpamma sncenezo yemenmum

Huarpamma Fe-FesC. Tepabie dassl cuctemsl Fe-FesC. da3oBbie npeBpalieHus B cIija-
Bax Fe-FesC. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJIe30yTIIepOAUCTHIX CIIJIaBOB.

Pazoen 2. Ocrogvl mepmuueckoil 06padomKu u nOGEPXHOCMHOZ0 YRPOUHEHUA

2.1. OcHogbl mepmuueckoii 06pabomku

Tepmuueckas 06padboTka. OcHoBHBIE MapameTpbl pexkuma TO. ObmenpuHsTHE 0003HaYe-
HUS Ha quarpamMMme coctosHus. Ctaauu pacnazia aycreHuTa. J[narpamMmma TepMOKHHETHYECKOTO
pacnazia aycTeHUTa U MpeBpalleHuil aycrennTa. [IpeBpaiieHust aycTeHuTa npu pasinyHbIX CKO-
pocTsax oxnaxaeHus. OcodbeHHocTH nupy3noHHOTO, 6€311Up(Py3HOHHOTO U CMEIIAHHOTO Tpe-
BpallleHUs1 ayCTEHUTA MPHU PA3IMYHBIX CKOPOCTSIX oxJaxkaeHus. CTpyKTyphbl, oOpa3yromuecs npu
Pa3IMYHBIX CKOPOCTSIX OXJIaXKICHUSI.

2.2 3akanxka u omnyck cmanu

MapreHcutHOe mpeBpamieHue. 3akainka. Kpuruueckas CKOpPOCTh 3aKalKH. 3aKalllBae-
MocTb. [IpokanuBaemMocTs. Biusinue copepkanust yriepoja B CTalIIX Ha TBEPAOCTh MapTEHCUTA.
3akanka u ee Buabl. OOpabOTKa X0JI0/I0M, €€ Ha3HAaYeHue U 00JacTh npuMeHeHus. OTIycK, ero
BUbl. HazHaueHue kaxxoro Buia OTIIycCKa.

2.3 Xumuko-mepmuyeckas oopabomxa. Ilosepxnocmuas 3axanka
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Xumuko-Tepmuueckasi o0padorka cramu. [poreccst XTO. @akropsl, Baustonme Ha audpdy-
3UI0 TIPU XUMHUKO-TepMuueckor obpadotke. IlemenTanus cramu. Tepmuueckas oOpaboTka 1eMeH-
TOBaHHBIX CTalEH. A30TUPOBAHUE U HUTpoLleMeHTaIusl cTany. [loBepXxHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayusi cCmanu

Orxur. Buasl omxura u ux Haznauenue. Hopmanuzanus, ee menu.

Pazoen 3. Koncmpykuyuonnvie memasiivl u cniaevl

3.1 Cmanu

Knaccudukanus yriepoauctsix craieil. MapkupoBKa KOHCTPYKIHMOHHBIX M MHCTPYMEH-
TAJIBHBIX YIIIEPOAMUCTBIX CTaJel. YTJIEpOTUCTHIE CTAIH OOBIKHOBEHHOTO KAauyeCcTBa, YIIIEPOH-
CThle KOHCTPYKLIMOHHBbIE KaueCTBEHHBIC CTaJM, aBTOMAaTHBIE CTAJIM — MapKUpOBKa M 001acTu
IIpUMEHEHUs. BiusiHue yriepona Ha CTPYKTYpy M CBOMCTBA craiiei. JlerupoBanue crajieu, BiIM-
suue jerupyomux smementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBoOlicTBa cTajneit. Map-
KAPOBKA U KiacCU(UKAIUS JISTHPOBAHHBIX cTanel. LleMeHnTyemble U yiydiiaeMble JIETUPOBaH-
Hele cTanu. Koppo3noHHOCTOMKHE JierMpoBaHHbIE cTanu. JlernpoBaHHbBIE CTaad C OCOOBIMHU
cBorictBami. [Ipy>KMHHBIE U IIAPUKOIOAIIUITHUKOBBIE CTAJIN.

3.2 Yyeynwi

benble, oTOeeHHbIE U cepble UYTYHBI, UX CTPYKTYpa. MapkupoBKka cepbix yyryHoB. O0ua-
CTU IPUMEHEHUS CEPbIX, BBICOKOIIPOUYHBIX U KOBKMX UYT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBka TUTEHHBIX U AeQOpMHUPYEMBIX JIaTyHEeH, 00JacTu npuMeHeHus. BiousHue co-
JiepKaHus [IMHKa Ha (a30BbIi COCTAB U MEXaHUYECKUE CBOMCTBA JIaTyHell. MapKkupoBka JuTei-
HBIX U 1eopMHUpYEeMBbIX OpOH3, 00JaCTH MIPUMEHEHHUS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

JHuarpamma «Al-nerupyromuit snement». JlebopMupyembie aarOMHHHEBBIC CIUIABBI, HE
yIpOYHsieMble TepMU4ecKoil 00padoTkoii. JledhopMupyemble amfOMUHUEBBIE CILIABHI, YIIPOUYHsE-
MbIE€ TepMUYECKOH 00paboTKoi. JIMTEeHHBbIC aTFOMUHHMEBBIC CIUIaBbl. MapKHpOBKH, 00JIacTH
MIPUMEHEHUS, TPUMEPBHI.

Pazoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIbL

4.1 Cmpykmypa u c8oticmea Mamepuaios

Knaccugukaius HeMeTalsIM4ecKuX MaTepHajioB MO MpoUcXoxJaeHuio. CTpyKTypa, CBOM-
CTBa U KJ1accu(UKaIMs TOJIUMEPOB

4.2 llnacmmaccol

[Toryuenue muractmacc. [Tommmvepu3zanus. [lonmkonneHcanus Ha3HadeHne w MexaHH3M
neiictBust 100aBok. JIOCTOMHCTBA M HEJOCTATKH IUIacTMacc. TepMoIUIacTUYHbIE M TepMOpEaK-
TUBHbIE MIacTMacchl. [ImacTmacces! ¢ HanonHuTeNsIMU ['a30HaNOIHEHHbIE MJIACTMACChI

4.3 Pezunosvie mamepuanvl. Cmexio

[Tomy4yenue pe3uH, X CTPYKTypa U CBOMCTBA. Buabl kayuyKoB, HX CIIOCOOBI TIOJYUYECHUS U
oOmacti npumeHeHus. JJo0aBkM B pe3uHbl W UX (PyHKIMOHaATBbHOE Ha3zHaueHHe. CTEKIo, ero
CTpOEHHE, CBOMCTBA U CIIOCOOBI MOJTydeHus. Bupl cTekon u ux 06JacTi NpuMEHEHHS

4.4 KomnosuyuoHnuvle mamepuaivl

Komno3unuonselii mMarepuall U €ro KOMMIoHeHThl CrnocoObl TMONTYy4eHHs KOMIIO3UTOB.
KoMmno3uimonsusie Matepuansl ¢ HyJlb-MEPHBIMU HAMOJHUTEISIMHU, C OJTHOMEPHBIMUA HAIOJHUTE-
JSIMU U C JBYXMEPHBIMU HanoJHUTeNssMU. CrieueHHbIH aTtOMUHUEBBIM nopouiok. Komno3unu-
OHHbIE MaTepUajbl HA HEMETAIIIMYECKON OCHOBE. CTEKJIOBOJIOKHUTHL. YTIJIEBOJIOKHUTHI. bopoBo-
JokHUTHI. OpraHoBONIOKHUTHI. Kepamudeckiie KOMIIO3ULIMOHHBIE MaTepUAIIbI.

Paszoen 5. Ocnosvr TKM

5.1 OcHogvl 1umetino2o npou3eo00cmed

TexHOoJOrHus MOJMY4YeHUs] OTJIMBKH B MECYaHO-TIIMHUCTON (opme (IMThe B pa3oBbie ¢op-
MBI), cCXeMa, OcHacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEeXHOJIOTHUS MOTYyYEHHS OTIUBOK B
00051049K0BBIX (popmax. TEeXHOJOTHS MONTYYEeHUS OTIUBOM METOJIOM JIUTHS IO BBITUIABISIEMBIM
MojiesiM. TeXHOIOTUs INTh KOKUIIb. MI3roTOBIIEHNE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomxka memannos dasnenuem



[TnactnyHOCTB. 3aKOH MOCTOSIHCTBA 00BbeMa. [IOHATHS HAKIIeT, BO3BPAT U PEKPUCTAIIIH3A-
nusi. XoJoaHas u ropsiuas gegopmaruu. [IpokaTka u ee ocHOBHbBIE cIocoObl. Buabl mpoduiabHO-
ro npokara. Buner kanubpos. biatomsr u cis6s1. [IpeccoBanue. CynHOCTb mpolecca U ero oTiu-
yuTeNnbHble 0cOOeHHOCTH. CXeMbl MpsMOro M oOpaTtHoro npeccoBanus. [Ipomykius npeccoBa-
Hus. JloctouHcTBa U HepocTaTku Metona. Bonouenue. CymHOCTb, cxemMa, 0COOEHHOCTH U IIPO-
nykius nponecca. Koska. CymHocTh mpoliecca U ero OTJIYue oT npeccoanus. Onepaiuu cBo-
6oan0# KOBKH. JlocToMHCTBA M HeAoCcTaTKH. OOBEMHAS ITAMIIOBKA U IITAMITIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npou3eo0cmada

Capka. Meronbpl CBapKku IUIaBJIEHHWEM U JABICHMEM. XHMH3M U MEXAHHM3M IIPOLECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpykius snexrpona ais PJIC. Beibop anexrpona.
Tunsl cBapHBIX COEAMHEHUN. ['a30Bas cBapKa U pe3ka METauIoB. DJIEKTPOKOHTAKTHAs CBapKa, €€
CYILIHOCTh U BUABL. Perynupyroiue nmapameTpsl 3Toi cBapku. ['azoBast cBapka. Mcnonb3yemblie
ra3bl U CBapOYHBbIC MaTepUasbl, 000pyIOBaHUE. Y CTPONUCTBO ra30CBAPOYHON Tpenku. TeXHOI0-
TS IIpoliecca ra30Boi pe3ku. Y CTPONCTBO ra3oBoro pesaka. [logyaBromaTnueckast 1 aBTOMATH-
YyecKasi JyroBasi cBapka oy cioeMm ¢iroca. [lyrosas cBapka B aTMocdepe 3alUTHBIX ra3ax.

5.4 Ocnosvl 06pabomku pezanuem

Pexumbl pezaHus U 11€pOXOBATOCTh MOBEPXHOCTU. BiusiHue pe:xuMoB pe3aHus Ha 1IEpo-
x0BarocTh. OCHOBHBIE OINEpalMd TOYEHHUS. THUIBl TOKAPHBIX PE3LOB IO TEXHOJIOTUYECKOMY
Ha3HAYCHUI0 M OINEpalud HWMHU BbINOIHsEMble. CBepieHUE, 3€HKEpOBaHUE, pa3BEpPThbIBAaHUE.
DOnemMeHThl pexuMoB pe3anus. [IporsruBanue. Cxembl 00pabOTKH 3aroTOBOK Ha MPOTSKHBIX
CTaHKax C DJEMEHTaMH peXHMOB pesanusi. OpesepoBanne. Cxembl 00paOOTKM 3arOTOBOK Ha
(bpe3epHbIX CTaHKaX C JIEMEHTaMH PEeXUMOB pe3anus. Turbl ¢ppe3 1 TOBEPXHOCTH UMH 00pada-
teiBaeMmble. [llmndoBanmne. OcHOBHBIE cXeMbl NUTH(OBAHU. DIIEMEHTHI PEKUMOB pe3aHusl pU
nundoBaHuu. XOHUHTOBAaHUE: CXeMa, CYITHOCTh U HazHaueHue. CynephuHUITNPOBAHUE: CXEMA,
CYILIHOCTh U HazHaueHue. llommpoBaHue, aOpa3sMBHO-KUAKOCTHAs OTAEINKA, IPUTHPKA - CYILIHO-
CTH 3TUX 00paboTOK, MX Ha3Ha4YeHHe U paznuuue. CrocoObl Hape3aHus Pe3bObl

5.3. Tembl 1 (opMBbI 3aHATHI CEMHUHAPCKOr0 THIA

VY4eOHBIM IIAHOM MO JAUCHUILIMHE TMPEAYCMOTPEHBI J1a00PaTOPHBIC 3aHATHS IJIsl OYHOU H
OYHO-3204HOU (popMam 00yUyeHHMsI, a TAKKe COUeTaHUe JJAOOPATOPHBIX M MPAKTUYECKUX 3aHATHH
JUIst 3a04YHOU (hOpMBI OOyUEHHUS.

No HaumeHnoBanue pa3nena TUCHUITIIMHBI dopma IpoBEAECHUS TpynoeMKocTh, yac
- (Momyms) 3aHATUS 3a04yHas
1. | OcHoBBI cTpoeHUS U CBOMCTBAa MeTayuioB | JlaGoparopnas pabota 1
2. | OCHOBBI TepMHUYECKON 00pabOTKH U MO-

JlaGoparopHas pabota 2
BEPXHOCTHOTO YIIPOYHCHUS
3. | KOHCTpYKIIMOHHBIE METAJUIBI U CIIJIaBBI JlaboparopHas pabota 1
4. | Hemeramnnueckue U KOMIO3UITHOHHBIE
MaTepHaIbI
5. | OCHOBBI TEXHOJIOTUU KOHCTPYKIIMOHHBIX | JlabopaTtopHas pabora
MaTepuasoB ITpakTnueckas pabora 4
HToro yacos: 8
5.4. leTajau3anusi cCaMOCTOATEILHONH PadoThI
TpynoemkocTs,
HaumenoBanue pasnena qucim- o
No Bun camocTrosiTensHOM paboThI qac
TUTHHBI (MOJTYJIST)
3a09Has
1. | OcHOBBI CTPOCHUS U CBOMCTBA H3yYEHHE TEOPETHUECKOTO Kypca 12
METAJUIOB IIOATOTOBKA K TEKYLIEMY KOHTPOJIO 2
MOJIFOTOBKA K POMEKYTOUHOMN 5
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TpynoemMKocTsb,
HaumenoBanue pasnena qucuu- N
Ne Bun camocrosTensHO# paboTh qac
TUTUHBI (MOTYJIs1)
3a04Has
aTTeCcTalluu
2. | OcHOBBI TepMHYECKO 00pabOoT- U3y4eHHE TEOPETUIECKOTrO Kypca 16
KN U HOBCpXHOCTHOI‘O yr[pOLIHe- NMOATOTOBKA K TCKYIIEMY KOHTPOJIIO 2
HUS MIOATrOTOBKA K MTPOMEKYTOYHOU 5
aTTeCTalluu
3. | KoHCTpyKIIMOHHBIE METAIIIBI U H3yUYeHHE TEOPETHUYECKOTO Kypca 14
CIUTaBBI MOJITOTOBKA K TEKYIIEMY KOHTPOJIO
ITOArOTOBKA K HpOMe)KyTO‘IHOﬁ
aTTeCTalluu
4. | HemeramnuecKkrue U KOMITO3H- U3y4eHHE TEOPETUIECKOTrO Kypca 20
[IMOHHBIE MATEPUAITBI MO/ITOTOBKA K TEKYIIEMY KOHTPOJIO 4
ITOArOTOBKA K HpOMe)KyTO‘IHOﬁ 5,65
aTTeCcTalluu
5. | OCHOBBI TEXHOJIOTUU KOHCTPYK- H3y4YeHHE TEOPETHYECKOTO Kypca 11
LIMOHHBIX MATEPUAIIOB IIOJATOTOBKA K TEKYI[EMY KOHTPOJIIO 6
BBITIOJTHEHHE JJOMAIITHETO 3a/IaHUs 12
IIOATOTOBKA K ITPOMEKYTOYHOU 8
aTTeCcTalluu
HUToro uyacos: 129,65
6. Ilepevyenb yueOHO-MeTOANYECKOI0 0O0ecneYeHHs M0 JUCUUILIHHE
OcHoBHAasi U JONOJIHUTEJILHAS JIUTEPATypa
T'ox
Ne ABTOp, HAUMEHOBAaHHE H31a- [Ipumeyanue
HUS
OcHnosnasn 1umepamypa
1 | 3emckos, 0. II. Marepuanosenenue : yueOHoe mocodue
/ ¥O. I1. 3emckoB. — Cankrt-Ilerepoypr : Jlans, 2022. — [TonHOTEKCTOBBIM
188 ¢. — ISBN 978-5-8114-3392-6. — Tekcrt : 2iek- 2022 JIOCTYII IIPU BXOJI€
TPOHHBIN // JIaHb : 3IEKTPOHHO-OUOIMOTEYHAs cCUCTEMA. I10 JIOTHY U ITapo-
— URL: https://e.lanbook.com/book/206225. — Pexum o *
JOCTYTIA: JUIsl aBTOPHU3. TOJIh30BaTEIEH.
2 | MarepuanoBeJieHIEe W TEXHOJIOTHS METAIJIOB : y4EOHUK
JUTsI CTYJICHTOB BY30B, OOYYaIOIIUXCS 10 MAIIMHOCTPO-
uT. criermanbHocTsM / . T1. @etucos [u np.] ; mox pen. 101 5K3. B 6UOIHOTE-
I'. TI. ®ertucosa. - Uzn. 4-e, ucnp. - Mocksa : Beicuias 2002 ke YTIITY
mkona, 2 002. - 862 c. : un. - bubnuorp.: c. 625. -
ISBN 5-06-004316-9
3 | Apun, M.E.TexHonorusi KOHCTPYKIIMOHHBIX MaTepua-
JIOB U MaTepuanioBeneHue [ TekcT]: yueOHuK 11t By30B / 177 »k3. B OubanoTe-
M.E. Hpun, M.A. Mockanes. - MockBa: Beiciias 1miko- 1990 ke YIIITY
na, 1990. - 447 c.

Jlonoanumensnas numepamypa
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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

ABTOp, HAUMEHOBAHHE

T'on
Hh3aa-
HUSA

IIpumeyanune

Canynos, C. B. Matepuanosenenue : yueOHoe mocodue
/ C. B. CanmynoB. — 2-¢ u3a., ucnp. u gomn. — CaHKT-
[etepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-
8114-1793-3. — TekcT : anekTpoHHbIl // Jlanb : 31ek-
TPOHHO-OMOJIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211805 — Pekum mocryma:
JUIsl aBTOPHU3. M0JIb30BATEIICH.

2022

ITomHOTEKCTOBLIM

JIOCTYII TIPH BXOJIC

IO JIOTUHY Y Mapo-
ao*

MeramioBenenue [Tekcr| : yueOHoe mocobue / b.
A. Ilotexus ; YpalbCKHil TOCYJApCTBEHHBIN JIECOTEX-
HUYecKuil yHuBepcuter. - ExarepunOypr : YIJITY,
2019. - 99 c. : wn., uB. uin. - bubmwmorp.: c. 87. -
ISBN 978-5-94984-707-7

2019

5 3K3eMILISIPOB B
ouobmmoreke YIJITY

MartepuanoBenenue [Tekct]| : MeToa. yka3zaHUS K BBI-
MOJIHEHUIO J1a0. paboT mo yueOHoi aucuurinae "Mate-
PHUAIOBEACHUE W TEXHOJIOTHS KOHCTPYKI]. MaTepraios” /
b. A.llorexun [u np.] ; Ypan. roc. JIeCOT€XH. YH-T,
Kad. texnomoruun metamnos. - ExarepunOypr : YIJITY,
2010.-40c.

2010

100 sk3eMIuIIpoB B
o6ubmuorexke YI'JITY

TexHOMOTHUsI KOHCTPYKIIMOHHBIX MAaTEPHAJIOB U MaTe-
pUAOBE[CHUE : METOJA. yKazaHHus K jab. paboram Mo
pazneny "OOpabotrka wMertayioB pesanuem”" / b.
A. IlotexuH [u ap.] ; Ypan. roc. necorexH. yH-T. - Eka-
tepunOypr : [YIJITY], 2007.

2007

20 skx3emmIspoB B
oubmuorexke YI'JITY

Pa3paboTka TeXHOJIOTHH IMOTYYCHHS OTJIMBOK B ITeCYa-
HO-TIMHUCTHIX (hopMax [TekcT] : MeToa. yka3. A BbI-
MOJTHEHHS TIPAKT. paOOTHI 110 Y4EOHOU THUCIUILINHE
"TexHOoJIOrusl KOHCTPYKIIMOHHBIX MaTEpHAJIOB" IS CTY-
JIEHTOB OYHOM U 3a04HOU (hopm oOyuenus. / H. K. Jxe-
muies, B. B. Unromus ; Ypait. roc. 1€cOTexH. yH-T,
Kad. Texnonoruu meramios. - Exarepun0Oypr : YIJITY,
2012. - 24 c.

2012

65 sk3emmspos B
ouommorexke YIJITY
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TexHonorus KOHCTPYKIIMOHHBIX MaTePUAIOB : METOI.
yKa3aHUs 110 BBITIOJHEHHUIO J1a0. W MPaKT. paboT M0 JHC-
nurrHe "Marepuanosenenue u TKM" / H. C. Uepewm-
HbIX, B. B. Mmtomun, b. A. ITotexun ; Ypain. roc. neco-
TexH. YH-T. - ExatepunOypr : YIJITY, 2007. - 41 c.

2007

90 sk3emnnspos B
oubmuoreke YI'JITY

*- MMPEKAC UCM HpOﬁTH 110 CCBIJIKCE, HeO6XOI[I/IMO BOITH B CUCTEMY

OYHKIMOHUPOBAHUE 3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON cpeabl o0ecneyu-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OU0JIMOTEYHbIE CUCTEMBI

Kaxnplii oOydaronuiics obecriedeH JOCTYIOM K 3JIEKTPOHHOW OMOIMOTEYHOU cHucTeme

YIJTY (http:/lib.usfeu.ru/), bC Usnatenscra Jlaup http://e.lanbook.com/, DBC YHuusepcu-
TeTckas OubimoTeka owmaitn http://biblioclub.ru/, cogepkammx w3maHus MO OCHOBHBIM H3y4Yae-
MBIM JTUCHHIUIMHAM W C(HOPMHPOBAHHBIX MO COTIACOBAHMIO C MPABOOOIANATEIAMU yUEOHON |
y4eOHO-METOIUUECKOM JTUTEPATYPHI.
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http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/

CnpaBouHble 1 HH(POPMALMOHHBIE CHCTEMbI
1. CnpaBouHo-tipaBoBas cucrema «Koncynprant [Lntocy. .
2. UndopmanmonHo-npaBoBoi moprai ['apant. Pexxum nocryna: http://www.garant.ru/
3. basza mannbeix Scopus kommnanuu ElsevierB.V.https://www.scopus.com/
4. TOCT Dxkcnept. Enunas 6aza 'OCTos PO (http://gostexpert.ru/).

IIpodeccuonanbubie 6a3bl JAHHBIX
1. Hayunas siextponHas oubimoreka elibrary. Pexxum qocrtyma: http://elibrary.ru/.
2. Emunoe okHO mocTyma K o0pa3oBareabHbIM pecypcam DenepanbHbli mopTal
(http://window.edu.ru/)
3. bubnuorexa Mammaoctpoutens (https://lib-bkm.ru/)
4. DnextpoHHas MHTEpHET - OMOIMOTEKA ISl «TEXHUYECKH YMHBIX» ojaen «TexJIut.py». Pe-
xuM poctyna: http://www.tehlit.ru/.
5. baza mannsix «Otkpeitas 6aza 'OCTos» (https://standartgost.ru/)
6. Marepuer-caiiT deaepabHOTO areHTCTBA M0 TEXHUYECKOMY PerylInpoBaHuio. Pexxum nocry-
na: http://www.gost.ru/.
7. UnTepHer-caiit M3aarenbckoro neHTpa «Akagemus». Pexxum nocryna: http:/
Www.academia-moscow.ru/.

HopmaTuBHO-IpaBOBbIE AKTHI
1. I'paxxnanckuii kogekc Poccuiickoit @enepanuu ot 30 Hosi0pst 1994 roga N 51-@3
2. ®enepanbhblil 3akoH «O 3amuTe npaB norpedureneit» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
. ®enepanbhplii 3aK0H «O0 obecrieueHnH equHCTBA H3MepeHui» oT 26.06.2008 N 102-D3.
. @enepanbHbIi 3aK0H «O TEXHHUECKOM peryiupoBanum» ot 27.12.2002 N 184-D3.
. ®enepanbHblil 3ak0H «O0 HHPpOpMAINK, HHOOPMALMOHHBIX TEXHOJOTHUSIX U O 3alllUTe UH-
dopmarm» ot 27.07.2006 N 149-D3.

[ I SN

7. ®oHJ OLIEHOYHBIX CpPpEaACTB 1Jisl IPOBEACHUS HpOMe)KyTO'lHOﬁ aTrecTanum 06yqa1011mx-
CH IO JTUCHMUIIJINHE

7.1. IlepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TanoB uX ()OpMHPOBAHUSA B IpoLecce
0CBOCHHUs 00pa30BaTEJbHON MPOrpaMMbl

PopMHpyeMble KOMIIETEHIIUU Bun u popma koHTpOIIS

IIpoMe:RyTOYHBIN KOHTPOJIb. KOHTPOJIbHBIE

OIIK-1. CrocobeH MpUMEHSTh €CTECTBEHHO-
Hay4yHble U OOLICHHXEHEpPHbIE 3HAHMS, METO-
Ibl MAaTEMaTHYECKOrO aHaIn3a U MOJEIINPOBa-

BOIIPOCHI K DK3aMEHY
Texkymuil KOHTPOJIb: TECTUPOBAHUE, 3AILUTA
71a00paTOPHBIX W MPAKTUYECKUX padoT, BbI-

HUA B HpO(l)eCCI/IOHaJIBHOI\/'I ACATCIIBHOCTH. MNOJIHCHHUEC JOMAIIHCTO 3adaHus

7.2. Onucanue nNokasarejiel 1 KpUTEPHeB OLCHHBAHUS KOMIICTEHIMI HA Pa3/IMYHbIX
Tanax ux GopMUpPoOBaHMS, ONIMCAHNE IIKAJ OLCHUBAHUS

Kpurepun oneHuBaHNs YCTHOIO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Tpo-
MeKYTOUHBIH KOHTPOJIb (opmupoBanust komnerennun OIIK - 1)

OMJAUYHO - JAH TOJHBINM, PAa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITIOKAa3aHa COBO-
KYITHOCTh OCO3HaHHBIX 3HaHUN 00 00BEKTE, J0Ka3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIIECKUBACTCS YETKAsI CTPYKTYpPA, JIOTUYECKas IOCIEA0BATEIBHOCTD, OTpaXaro-
11asi CyIIHOCTh PAacKphIBAa€MbIX MOHSATHH, TEOpUH, siBJIeHUNH. 3HaHUEe 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (poHEe MOHUMAHHUS €r0 B CUCTEME JJAaHHOM HayKH U MEXJIUCIHUIUTMHAPHBIX cBsized. OTBeT
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W3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHUHAX HAyKH, TTOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh HA YTOUYHSIOIINE BONPOCHI;

Xopouwio - J1aH TIOJHBIN, Pa3BEpHYTHIA OTBET HA MOCTABJICHHBIM BOIPOC, MOKa3aHO YMEHUE
BBIJICJINTh CYLIECTBEHHBIE U HECYIIECTBEHHBIE NIPU3HAKH, IPUUYMHHO-CIIEICTBEHHbIE CBS3H. OT-
BET YETKO CTPYKTYPUPOBAH, JOTUYECH, U3JI0KEH B TepMUHAX Hayku. OJHAKO JOMYIIEHbI HE3HA-
YUTENbHbIE OMIMOKH WM HEI0YEThbl, UCIIPABICHHbBIE 00YYAIOUIMMCS C MIOMOILBIO «HABOMISIIINAX
BOIIPOCOB;

Y008j1emeopumenbHo - 1aH HETOJIHBIM OTBET, JIOTHUKA U MOCIEA0BATEIBHOCTD U3JI0KEHHS
UMEIOT CYIIECTBEHHBbIC HapylieHus. [lomymieHsl rpy0Obie OMMOKY MpU ONMPEACTCHUN CYITHOCTH
pacKpbIBaeMbIX MOHATUN, TEOPUM, SIBJICHUI, BCIEICTBUE HEIIOHUMAaHHS 00ydaroIUMCs UX CY-
HIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBsI3el. B oTBeTE OTCYTCTBYIOT BBIBOJBI. YMe-
HUE PACKPBITh KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX 3HAHUI HE MoKa3aHo. PeueBoe odopmiie-
HUE TpeOyeT MOIMPaBOK, KOPPEKITUH;

Hey0oe1emeopumenbHo - 00y4aIUNCcs JeMOHCTPUPYET He3HAHNE TEOPETUUECKUX OCHOB
npeaMeTa, He YMEET JieJIaTh apryMEHTUPOBAHHBIE BHIBOJIbI U MPUBOJIUTH IPUMEPHI, TOKA3bIBAET
ciaboe BiaJleHne MOHOJIOTHYECKON pedblo, HE BIIaZICET TEPMUHOJIOTHEH, MTPOSBIISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJIEIOBATEILHOCTH H3JI0KEHUS, JeJIaeT OIMMUOKH, KOTOpPble HE MOXKET HCIpa-
BUTH, JAXKeE MPHU KOPPEKLIUU MPENOAABATEIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATUH.

Kputepun oueHuBaHusi BHINOJHEHUS 3aJaHUIl B TecTOBOH (popme (TeKymmil KOH-
TpoJab popMupoBanusi komnerenuuii OIK-1)

[To uToram BBIMIOJHEHUS] TECTOBBIX 3aJaHUI OLIEHKA MPOU3BOAUTCS IO YETHIPEXO0aIbHOM
mkane. [Ipu npaBuibHBIX OTBETAX Ha:

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,

51-70% 3amgaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MeHee 51% - OlleHKa «Hey0081eme8opumebHO».

Kputepun oneHMBaHus 3alIUTHI JAOOPATOPHBLIX M NMPAKTHYECKUX PadoT (TeKylMid
KOHTPOJIb (hopmupoBanusi komnereHuuii OIK-1):

OMJIUYHO - BBITIOJIHCHBI BCE 3aJJaHUs, O0yJaIONUICS 9YeTKO 1 0e3 OMMO0K OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

Xopouio - BHITIOJIHEHBI BCE 3a/IaHMs], 00yJaromuiicss 6€3 ¢ HeOOIBITUMHU OMUOKaMH OTBE-
THJI HA BCE€ KOHTPOJIbHBIE BOIPOCHI.

Y00871emeopunenbHo - BHITIOTHEHBI BCE 3a/IaHUS C 3aMEYaHUsIMU, O0YJArOITUICS OTBETHI
Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMH.

Hey006/1emeopumebHo - 0O0yJaIONTUICS HE BBIMOIHIII WM BBITOJHUAI HEMPABWILHO 3a]1a-
HUSI, OTBETUJI HA KOHTPOJIBHBIE BOTIPOCHI € OIIMOKaMU MIIM HE OTBETHJI HA KOHKPETHBIE BOTIPOCHI.

Kpurtepuu oueHMBaHHUs AOMAIHero 3ajaHusl (TEKYIIHil KOHTPOJIb, GopMUpOBaHHE
xomnerenuuii OIK-1):

omauyno - paboTa MPeACTaBICHA B CPOK, BBIMOIHEHBI BCE Pa3/ieibl JOMAIIHETO 33 aHHUs,
oopmIIeHHEe, CTPYKTypa U CTHJIb paboOThl 00pa3lioBbie; pabOTa BBHIMOIHEHA CaMOCTOSITENBHO,
MIPUCYTCTBYIOT COOCTBEHHBIE 000OIIECHMSI, PEKOMEHAAIIMN U BBIBOJIBI; TIPH 3aIUTE JIOMAITHETO
3a/1aHMs 1aHbI IPAaBUJIbHBIE OTBETHI HA BCE BOIIPOCHI.

Xopouwio - paboTa NPENCTaBICEHa B CPOK, HEKOTOPHIE PA3CNbl JOMAIIHErO 3aJaHUs BbI-
MOJTHEHBI C HE3HAUUTEIBHBIMU 3aMeUaHusIMU; B 0QOpPMIICHUH, CTPYKTYpEe U CTUJIE 3aJlaHusl, HET
rpyOBIX OmMMOOK; 3aJaHUE BBIMOJTHEHO CAMOCTOSITEIHHO, TPUCYTCTBYIOT COOCTBEHHBIE BBIBOJIHI,
MIpH 3alIUTe JOMAIIHETO 3a/JaHUs JIaHbl PABUIIbHBIE OTBETHI HA BCE BOIPOCHI C MOMOIIBIO Mpe-
MoIaBaTesl.

yooenemeopumenvHo — paboTa MPECTaBICHA B CPOK, MHOTHE pa3/ielibl JOMAIIIHETO 3a/a-
HUS UMEIOT 3HAYUTEIbHBIC 3aMeYaHus; B 0)OPMIICHUH, CTPYKTYpE U CTHIJIE paOOTHI €CTh HENO-
CTaTKH; 33JJaHUE BBIMIOJHEHO CaMOCTOATENbHO, MPUCYTCTBYIOT BHIBOJIBL;, IIPH 3AIIUTE JTOMALITHETO
3aJIaHus OTBETHI JJaHBI HE HA BCE BOIIPOCHI.
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HeyooesiemeopumenbHo - paboTa MPEICTaBIICHA MM03KE YCTAHOBICHHOTO CPOKa, 3a/IaHUS B
BBIMIOJTHEHBI HE MOJHOCTBIO HJIM HEMPAaBHIbHO, OTCYTCTBYIOT MJIM CHICJIaHbl HEMPABUIIbHBIC BBbI-
BOJBI U 0000MIeHNs; 0(hOpMIICHHE 3aJlaHUsI HE COOTBETCTBYET TPEOOBAHMSM; IMPH 3aIIUTE JI0-
MaIITHero 3aIaHKs HE JJaHbl OTBETHI HA MOCTABJICHHBIC BOPOCHI.

7.3. TunoBbie KOHTPOJIbHbIE 32IaHUS WIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE IJIs
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX
Tanbl GOPpMHUPOBAHNMS KOMIIETEHIMH B Mpoliecce 0CBOEHUs 00pa30BaTeJbHOM MPOrpaMMbl

3ananus B TecTOoBOI hopme (TEKYIIUIA KOHTPOJIb)

Texymmii KOHTPOJIb 3HAHUHN TI0 TEMaM Kypca IMPOBOAUTCS B (popMe TecTupoBaHusi. TecT mo
KaX/101 TeMe cocToUT U3 5 BonpocoB. Hike nmpuBeneH oquH U3 BapuaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuaoB. Pa3oBble IPEBpALLCHU).

1. Ha pucynke nokasaHa sjieMeHTapHas s4eika KPUCTAJZIMYECKON PEIIETKH.

1) IpUMHUTHUBHON KYOUYECKOM

2) rpaHeLIECHTPUPOBAHHOMN KyOU4eCKOi

3) rekcaroHasIbHO# IIIOTHOYITAKOBAHHOM
4) 00bEeMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OnpenernieHre TBEPIOCTH 3aKaJICHHBIX CTael o MeTory PokBelia mpon3BOANTCS BIaBIHBA-
HHEM B 00pa3zerf ...

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

2) anmasHoro konyca (mkana C) 4) cranpHOTO 1apuKa (mkana B)

3. MHoroga3zHslii crijiaB, KOMIOHEHTBI KOTOPOT'O MPAKTUYECKH HE PaCTBOPSIFOTCS B TBEPJOM CO-
CTOSTHUM U COXPAHSIOT WHANBHIyaTbHbIE KPUCTAJUINIECKHE PEIIETKH, TIPEACTABISIET COOOH ...
1) cmech 3) XUMHUYECKOE COETMHEHNE

2) TBep bl pacTBOP 3aMEUICHUS 4) TBepbIil pacTBOp BHEAPEHUS

4. Ilpu yMeHbBIIEHNH PACTBOPUMOCTH YTJIEPOJIa B JKeJIe3€ C MOHIKEHNEM TeMITepaTyphl n30bI-
TOYHBIN YIIIEpO/I BBIJIENISETCS U3 TBEPJBIX PACTBOPOB B BUJIE ...
1) ¢pepputa 3) nemeHTuTa
2) rpadura 4) TpoocTHTa

5. lepexT kpucTauINYECKOM pemIeTKy, MPeICTaBISIOIIMI cO00H Kpail «INIIHEN» MOIYyII0CKO-
CTH, Ha3bIBAETCH ...
1) TpeuuHoM 3) nucnokaruei
2) neheKTOM yIakoBKH 4) nBOMHUKOM
Jdomamnee 3aganue (TeKyni KOHTPOJIb)

JlomainiHee 3aJaHue MO JUCIHUILTMHE MPEICTAaBIsAET COOOM Be pacdyeTHbie padoThl. [Ipe-
nojaBarejaeM KaXJIO0My OOydJaromieMycCsl BBIIACTCS BapHaHT WHIAWBHIYaIbHOTO 3aJaHHs, KOTO-
PBIii COACPKUT UCXOHBIC JaHHBIC. AJITOPUTM BBITTOJIHEHHSI JTOMAIIHEH PadOThI MPOITUCAH B Me-
TOIUYECKUX YKA3aHHUSIX.

Tlpumep ¢ppacmenma domawne2o 3a0anus meme
«Pacuem pexcumos pezanusi npu mokapHou oopabomrey
BAPUAHT Ne3
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1.1. IJenv. OcBOUTH METOJUKY U BBIIOJHUTH PAcYET ONTHUMAIBHOTO PEXXUMA PE3AHUS IS
TOKapHO# 00pabOTKH 3arOTOBKH.
1.2. Hcxoonvie dannvie:

enabroe dbuxexue

{

Shm/o0]

]

dbuxerue nodaqu

CaoiicTBa Pazmepsnt Pazmep
MaTepuaia 3aroTOBKH JieTanu
v [TepoxoBa-
penen CocrosiHue
O6pabaTsI- Teepa- |Toxapnas TOCTB 00pa-
No . | IpOYHOCTH MIOBEPXHO- Jmuna [nuna N
BaeMbIi OCTh  |omepanus OatbIBaeMoit
MIpH pacTsi- cru 3aro- |Juametp| I3, mm [Tuametp | ld, Mm
Matepuan | HB, MIla | (mpun.3) TOBKHL D. Mt 4. v TTOBEPXHOCTH
2 B > Ra
o, MITa (xrc /Mm?) ,MKM
Cranb 45 2246
3 roct 598 (229) TO=1 MpOKaT 40 150 37 90 12,5
1050-74
nlod,/ mur]

Puc. 1 — Dcku3 371eMEHTOB peXUMa pe3aHust
npu 00TaunBaHUH

B kauecTBe 3aroTOBKM HCIIOJIb3yeM MIPOKAT, BCIEJICTBUE JTOrO MOBEPXHOCTH
3aroToBku npuHuMaeM 0e3 kopku. lllepoxoBatoctu moBepxHocTu aeranun Rg= 12,5
BBITIOJIHSIFO YEPHOBOE TOUCHUE.

Mopnens craHka BbpIOMpaeM IO TEXHHYECKUM XapakTepuctukam [1, mnpui.2]

2. Ilopsioox nposedenust paciemos
2.1. Bvibop cnocoba ycmanosKku 3a20moeKu Ha CMaHke

3aroToBKa JOJDKHA 3aKPETUIATHCS B TPEXKYJIAUYKOBBIM MAaTPOH, T.K. JJIMHA 00pabOTKH He
npeBbimaer 4ereipex auaMeTpoB (lg< 4dd,90mm <148MM) m auaMeTp JeTand MeEHbIIEe
nuametpa 00paboTku Hax cranuHoM (d <ddcp,37MM < 250MmMm) [1, mpui.2].

2.2. Bvibop moodenu cmamnka ona 06pabomku 3a20mosKu

B

COOTBETCTBUU ¢ rabaputamu 3arotoBku (40 mm u 150 Mm), crmoco6oM ee yCTaHOBKH U TUIIOM

IMPONU3BOJACTBA.

IIpn ycraHoBke

3arOTOBKM B TPEXKYJTauyKOBBIA IATPOH YYHUTHIBAEM
HanOonbIHii ametp 00padotku Haj ctaHuHOoM (der=400 mm). [Tpu

VYcTaHOBKE 3aroTOBKM B LEHTPAaX YYMTHIBA€M HaWOOJBLIMKI JuameTp 0oOpabOTKH Haj
cynmoptoM (dep= 220 Mm) u paccrosHue mexay nentpamu (Iy= 1000 mm). IIpu ob6pabotke
3aroTOBOK B BHJI€ NMIPYTKOB JUIMHOM OoJiee pacCTOSHHS MEXAy LIEHTpaMu MpHU BHIOOpE MOJEeNn
CTaHKa YYUTHIBAIO HAMOONBINIMK auamerp mpyTka B mmuHaene (dpp= 45 mm). CpaBHHBas

rabapuTHbIE pa3Mepbl ¢ TEXHHUYECKHMMH XapaKTEPUCTUKAMH TOKAPHO-BHHTOPE3HBIX CTAHKOB,
MIPUMEHSIEM CTAaHOK MoJenb0 1 K62.

2.3. Buibop pe3ya
Bb16op BbINOTHSEM B 3aBHCUMOCTH OT BHJa TokapHoi omepauuu (TO=1), xectkoctu
cuctembl CITN]] (Hexxectkas cucrema), moaenu cranka (1K62), oopabaTeiBaeMoro Mmarepuana
(Cranb 45 T'OCT 1050-74) u cocTostHUSI TOBEPXHOCTH 3arOTOBKH (IIPOKAT).
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Bribop THma pesna BBINOJHSEM B 3aBUCHMOCTH OT BHAA TOKapHOH omepanuu
(ITpunoxenne 3). OCHOBHBbIE THUIBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPAOCIUIABHBIMU
MJIaCTUHAMU, IPUBEACHBI B pui.4,[1].

Bre160op BBICOTHI pe3lia BBIMOJHSIEM B 3aBUCUMOCTH OT MOJIENM CTaHKa, Ha KOTOPOM
BBINIOJIHSICTCST 00paboTka. Bricota pe3ma H nomkHa OBITH paBHA PACCTOSHHUIO OT JIMHUHU
IIEHTPOB JI0 OMOPHOM MOBEPXHOCTH pesnenepxkarens h (25 = 25) [1, npun.2]. [llupuna pesna
JUIs ToBbIIeHUs kecTKocTH cuctembl CIINJ] npunumaeM HauOONBIIYIO CTaHAAPTHYIO IS
BbIOpaHHOW BBICOTHI. BbUIeT pacTouHBIX pe3noB (L) BbIOMpaeM B 3aBHUCHUMOCTH OT JJIMHBI
pacraumnBanus (L>1g,140>90).

BeiOOp Mapku TBEpIOro CIIaBa BBINOJHSIO B 3aBUCHUMOCTH OT Marepuala
oOpabaTbiBacMOii 3aroToBKU U xapakrepa oopadorku (T14K8) mo mpu.[1].

I =
L
% Puc. 2 — Pesen TokapHbIi IPOXOIHOM,
OTOTHYTBIN C TJIACTUHKAMH U3 TBEPAOTO
r - ﬂm’ cruiaBa ('OCT18877-73)
N Aso
Ceuenune BennuuHa OCHOBHBIX YTJIOB,
OGo3HaueHNE pesna LvMm | mMm | a,MMm rpan
HXB vMm
P ?1 4 a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpeodenenue 2nybunsvl pe3aHus
[nyOuHy pe3aHusi pacCUMTHIBAEM B 3aBHCUMOCTH OT TPUITyCKa Ha 00paboTKy
3arotoBku. [Ipu yepHOBOI1 00pabOTKE MPHUITYCK CHUMAETCs 3a oauH mpoxo. [Ipu atom s
BCEX TOKApHBIX OMNEpaIfii, KpoMe MOJPE3KH TOPIOB, TIyOWHA pe3aHHsi PACCUUTHIBACTCS MO
bopmye:
D-d
t=—

2

rae,D—nuamerp 3aroToBKU, MM;
d— nuamMeTp JeTanu, MM.

40-37

t 1,5mm

2.5. Onpeoenenue nooauu

Bribupaem Benmuuuny nogaun S= 0,4-0,5MM/00 B 3aBHCHMOCTH OT BHJa 00paOOTKH
(uepHoBoe ToueHue), marepuana 3arotoBku (Cramp 45 ['OCT 1050-74), ceuenus pesua
(25x20MmMm), nuametpa netanu (37 mm) u rayOuns! pedanus (1,5vm) [1,mpun.7].

BrIOpaHHYyIO BETHUMHY TMOJIA4YX TIPOBEPSEM 110 TEXHHUYECKUM XapaKTEPHCTHKAM CTaHKa
[1, mpun.2]. IIpn 3HaYeHHSIX MPONOIBHON MOAAYM Syp BEIOMpacM OnmKaiillee MEHbIICE

3nauyenne 0,47Mm/00.
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2.6. Onpeoenenue ckopocmu pe3anus
CxopocTh pe3anus py ToueHuH Jj1s ctankoB 0e3 YITY onpenensiercst mo popmyie:

Cy

V =
TM.tXv .gYv

Ky - Ky - Kyy - Kgov ' Kgolv Kyy Koy,
M/CeK,
re, t — ryOuHa pe3aHusi, MM,

S — nomauga, MM/00;

CvV — k03¢ unmenT, 3aBUosIIUI OT OAaYN U MaTepHaja 3ar0TOBKHU; JJIs YIIIEPOAUCTBIX
U JIETUPOBAHHBIX CTaJIEH MPU TOYEHUM pe3llaMU C IUIACTUHKaMU U3 TBepnoro cmasa T15K6
Cv=420 npu S<0,30 mm/00,

YV — [oKa3areib CTENEHH, 3aBUCALINM OT MaTepuaja 3aroTOBKU U MOJAYM: JUIsl cTajel
yv=0,20 mpu S<0,30 Mmm/00,

M, XV — MOKa3aTelu CTENEHH, 3aBHCALINE OT BUAAa OOpaOOTKM: MPH TOYECHUH H
pacraunBanuu m=0,20, xv=0,15;

Kmv —xo3¢ddunuent, 3aBucsmuii oT kayectBa oOpabaThIBAEMOro MaTepuana: Jis
YTJIEPOJIUCTHIX U JIETUPOBAaHHBIX cTasied Kmv=735/0B, 735/980= 0,75

Knv —xoadpunmenT, yauThIBarOmuii COCTOSIHUE MOBEPXHOCTH 3aroToBku: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv —koapummenT, yduThIBAIOIUKA MapKy TBEPIOCIUIAaBHOM TutacTHHKU: Kuv=1 mis
T15K6 u BK6,

Kov — ko3 punmenT, yanThIBaIONIMI BETMYUHY TIABHOTO yria B IuaHe y pesuna: Kov
=1 npu @=45°

Kelv — K03pOUIHEHT yYUTHIBAIONINI BETMYMHY BCIOMOTATENIBHOIO yria B IUIAHE Y
pesna: Kolv=0,87 npu ¢l =45°;

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

Kov- ko3¢ddument, yuutsiBarommii BUJ 0OpaOOTKU: MpPH OPYTUX BHIAX TOKApHOU
ob6pabotku Kov=1.

350
V=i qgom g g7os +08:11:1-087-097-1=52Lu/ s
[Tocne onpeneneHus: CKOPOCTU pe3aHUsl PACCUUTHIBAETCS YaCTOTa BPALIEHUs IIMUHACIA
o ¢popmyiie

1000 -v

n=———
7-D
rJie, V — CKOPOCTh pe3aHusi, M/MUH;

T — MaTeMaTH4ecKas NoCTosHHag, 7 = 3,14;
D — nnameTp 3aroToBKH, MM.

n= M = 4148 06 | mun
3.14-40

HalineHHyro 4acToTy  BpallleHMs INNHUHIENS IPOBEpPSAEM IO  TEXHUUYECKUM
XapakTepucTukaMm cranka [1, mpmi.2]. Takoil 4acTOTHI BpalleHUs MITMUHICIS Yy CTaHKa HET,
no3romy Oepem Oirpkaiiliee MeHbIlIee 3HAaU€HUE U3 TEXHUUECKUX XapaKTePUCTUK (n(p=2000).
[To ckOppeKTHPOBAHHOM YacTOTE BpaIllEHUs TIOJICUUTHIBAEM (PaKTHUECKYIO CKOPOCTh pPe3aHus,
KOTOpasi BO3MOKHA IIpU paboTe Ha BEIOpAaHHOM CTaHKE:

_7-D-n_ 314-40-2000

\'
71000 1000

=251, Mm/MuH

2.7. Ilposepka pesxcuma pe3anus no MOWHOCMU CMAHKA
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[Tocne BBIOOpa pekuMa pe3aHus MPOBOJUM IMPOBEPKY HA JOCTATOYHOCTH MOIIHOCTH
JJeKTpoABUTaTeNnsl craHka. [l 3Toro B 3aBUCHUMOCTH OT MPOYHOCTH 00pabaThiBaeMoro
Mmarepuaina 3arotoBku oz=598 MIlla, riyOuns! pezanus t =1,5MM, BeIW4MHbI Nofauu S =

0,47 u ckopoctu pesanust Vp = 521M/MUH Haxoxy HeoOXoauMyto MouHocts NH=4,1kBr,
HE00XO0UMYIO U1l pe3aHus Ipu BIOpaHHOM pexxuMe 1o npuit. 10.

HaiiieHHY!0 MOIIHOCTH CPaBHUBAK C MOIIHOCTBIO HAa IINUHACIE CTaHKA, KOTOPYIO
olpenensoT 1o Gopmyie:

Ny = Npgg kBT

rae, Nas— MOIIHOCTb JBUTATENS CTAHKA,

1 — KIIJI cranka.

Nyp=10-0,8=8kBT

ITpu sToM BeImonHsAeTCa ycnosue Ny<N ,(4,1<8)

I’

Bomnpocsl k J1adopaTopHbIM padoTamM, HA NpuMepe J1adopaTopHoii padoThl «MeToabl
U3MepeHHs TBEPAOCTH» (TeKyIHii KOHTPOJIb)

1. MaiiTe onpezeneHue MOHATHIO TBEPAOCTh. BriOepuTe METOIbI H3MEPEHUS TBEPIOCTH
koBKoro uyyryna K440-5. OGochyiite BBIOOD.

2. aiite onpeseneHne MOHATHIO TBEPAOCTh. BriOepuTe METO bl M3MEPEHUS TBEPIOCTH
3aKayieHHOU ctanmu 651°. O0ocHYyHTE BBIOOD.

3. JlaiiTe onpeaeneHue MOHATUIO TBEPAOCTh. BriOeprTe METObI M3MEPEHHS TBEPOCTH
nemeHToBaHHOU ctanmu 18XI'T. O6ocHy#TE BBIOOD.

4. laiiTe onpeeneHrue NOHITHIO TBEPAOCTh. BriOeprTe METOIbI U3MEPEHUs TBEPIOCTH
MOBEPXHOCTHU CTAIBHOTO Bajla YIPOUYHEHHOH TiacTruueckou nedopmarmeit. O60cHy#HTE BHIOOD.

5. Jlaiite onpeneneHue MOHATUIO TBEPIOCTh. BoiOepuTe MeToAbl U3MEPEHHs YITPOUYHEHHO-
r'o TepMHUUECKOI 00paboTKO# amoMuHIEBOTO ciutaBa B95. OGocHyiiTe BBIOOD.

6. JlaiiTe onpeaeneHue MOHATUIO TBEPAOCTh. BoiOepuTe MeTOAbl U3MEPEHHS YIIPOUHEHHOU
TepMuueckoit 0o6padorkoit 6pon3sl bpAXKH10-4-4. O6ocHyliTe BBIOOD.

KOHTpOJIbHLIe BOIIPOCHI U 3aJa44 K IK3aMCHY (HpOMe)KyTO‘IHbIﬁ KOHTpO.]'Ib)

[TpomesxyTouHas arTecTanus Mo AUCHUILIMHE COTIACHO y4eOHOMY IJIaHy IPOBOJUTCS B
¢dopMe 3K3aMeHa. DK3aMEeHAIlMOHHBIM OMIIET BKIIIOYAET B ce0sl IBa BOIIPOCA U3 TEOPETHUECKOM
4acTH Kypca U 3aj1aHue. [lepedeHb KOHTPOJIbHBIX BOMPOCOB U MTPUMEPHBIE 3aJaHUs SK3aMeHalH-
OHHOTI'0 OMJIETa IMPUBCACHBI HUXKC.

KonTposabHbIe BONPOCHI

1. Ocnogbl cmpoenus u ceoticmea Memaiios

1. XapakTepHble IpU3HAKK arperaTHbIX COCTOSIHUMN BelecTBa. OCHOBHBIE THUIbI KPUCTAILIH-
yeckux perierok. [Tomumopdusm. Aumzorporus. Tekcrypa metana. Knaccudukaiyst MeTamios.

2. JlehexTsl CTPOSHHUS KPUCTAJUTMUECKUX Tel. TodeUHble, TMHEeHHbIE (IUCIOKALUK) U TTOBEPX-
HocTHbIE AedekThl. [I1oTHOCTE Mucnokanuil. BiusHue TeMnepaTypbl Ha INIOTHOCTh J€(QEKTOB.

3. Bnusinus 1e(heKToB KpUCTAJUIMYECKOHN pelIeTKH Ha MPOYHOCTh MeTauioB. [ paduk 3aBu-
CUMOCTb ITPOYHOCTH OT IUIOTHOCTH A€(PEKTOB

4. Hakuier, Bo3Bpar (OTIBIX, MOJUTOHHU3AIMS) U PEKPUCTAIIIA3AIINS.

5. Onmucatp npouecc Kpuctau3auuu. [[eHIpuTHas IMKBaIus.

6. CBolicTBa METAJUIOB ¢ IpUMepamMu. MexaHnueckue cBoiicTBa MeTaioB. OCHOBHBIE 110-
Ka3aTesu MPOYHOCTH U TUIACTUYHOCTH, BBISIBIIIEMBIE IPU CTATUYECKUX UCTIBITAaHUSIX. J{narpamMma
pacTsKEHUS.

7. TBepaoctb. MeTo bl H3MepeHus TBEPAOCTU U 001acTu ux npumeHenus. [Ipusectu
MPUHIUIINATIBHBIE CXEMbI U3MEPEHUS TBEPJOCTH.
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8. JIuHaMUYeCKUE MCTIBITAHMSI METAJNIOB M HCIIBITAHUSI TIPU TIEPEMEHHBIX Harpy3Kax.
[TpunuMnuanbHbBIE CXEMBI. Y JapHas BA3KOCTb, YCTAIOCTb, IPE/IET BHIHOCIUBOCTH.

9. CrutaB. OxapakTepu30BaTh OCHOBHBIE THUIIBI CILJIABOB

10. lnarpamma coctostuusi. MeToiMKa MOCTPOSHUSI JUarpaMM COCTOSIHUSI Ha TpUMeEpe
cruiaa Pb-Sb. TIpaBuio otpeskos.

11. JIlnarpaMMBbl COCTOSIHUSA CIUIaBa, KOMIIOHEHTBI KOTOPOT'O B TBEPJIOM COCTOSIHMM Hepac-
TBOPHUMBI, 00Pa3yIOT MEXaHUYECKNE CMECH CBOMX MPAKTUYECKH YMCTHIX 3epeH (Hanpumep, Pb-
Sb, Sn-Zn). JIuksauus. Cxembl cTpykTyp. Pa3oBbie MpEeBpallieHus B cucteme Sn-Zn.

12. JIlnarpamMmma COCTOSIHUS CIUIaBa, KOMIIOHEHTBI KOTOPOTO HEOTPAHUYCHHO PACTBOPUMBI
npyr B Apyre (Hanmpumep, Cu-Ni). da3oBsie npeBpaiieHus B cucreMe Cu-Ni. JIukBaius B cu-
creme Cu-Ni

13. JIlnarpamma cOCTOSIHUS CILJIaBa, KOMIIOHEHTBI KOTOPOT0 00pa3yloT yCTOHYUBOE XUMHU-
yeckoe coenuuenue (Hampumep, Mg-Ca).

14. JIlnarpamMmma COCTOSIHUS CILIAaBOB M3 ABYX KOMIIOHEHTOB OIPaHUYEHO PaCTBOPUMBIX B
TBepoM coctosiiuu (Hanpumep, Cu-Ag, Al-Cu). ®@a3osbie npeBpartienus B cucteme Cu-Ag.
CXeMbI CTPYKTYP.

15. dIunarpamma Fe-FesC. Teepubie ¢azsl cuctemsl Fe-FesC. dazoBbie nmpeBpaiienus B
crutaBax Fe-FesC. [IpunnunuanbHbie cXeMbl MUKPOCTPYKTYDP KEI€30YTIIEPOJUCTHIX CILIABOB.

2. OcHosbl mepmuueckol 00pabomKu u NOBEPXHOCMHO20 YNPOUHEHUs.

1. Tepmuueckast o6padoTka. OcHOBHBIE apameTpsl pexxkuma TO. O6menpuHsaTHIe 0003Ha-
YEHUs Ha Juarpamme cocTossHusl. [lepeuncnuts u 1ath onpeeneHuss OCHOBHBIM BHIaM TEPMU-
YecKoi 00paboTKu

2. Craguu pacnaza aycTreHura. J[narpaMMa TEpMOKHHETUYECKOIO paciajia ayCTeHUuTa U
npeBpaleHuii ayctenura. [IpeBpalenus aycTeHuTa pH pasindHbIX CKOPOCTAX OXJIAKICHHUS.

3. Ocobennoctu auddy3uoHHOTO, 6311 ()Y3MOHHOTO U CMEIIAHHOTO IPEBPAIICHUS
ayCTEHMTA MPHU Pa3IMUHBIX CKOPOCTAX OXJaxaeHUs. CTpyKTypbl, 0Opa3yrouuecs py pa3iny-
HBIX CKOPOCTSIX OXJIaXKJICHUSI.

4. MapreHcuTHOE nipeBpalleHue. 3akanka. Kputuueckast CKOpoCcTh 3aKajKu. 3aKanuBae-
MocTb. [IpokanuBaemocTs. BnusiHue conepanus yriepoja B cTajsiX Ha TBEPAOCTb MApPTEHCHUTA.

5. IlepeunciuTh OCHOBHBIE BUBI TEPMUUYECKON 00paOOTKHU cTajel. 3akaiaka U ee BB
O0paboTka X0510/10M, €€ Ha3HaYeHHE U 00JaCTh IPUMEHEHHUS.

6. OcHOBHBIE BHJIBI TEpMUUECKOil 00padoTku. OTHyCK, ero Buabl. HazHaueHne Kaxjaoro
BUJIA OTITyCKa.

7. OcHOBHBIE BHJIbI TEpMUUECKOI 00paboTku. OTKUT. Bupl oTkMra U uX Ha3HAuYEHUE.
Hopmanuszanus, ee nenmu.

8. Xumuko-repmudeckas oo0padorka cramu. [Iponeccst XTO. PakTopbl, BIUSIONINE HA
T dy3uro Mpu XUMUKO-TEpMUUECKON 00paboTKe

9. llemenTanus cranu. Tepmudeckas 00pabOTKa [IEMEHTOBAHHBIX CTaJIEH.

10. A3oTrpoBaHUE U HUTPOIIEMEHTAIIUSI CTAJIH.

11. IToBepXxHOCTHasI 3aKalKa CTaJIH.

3. KoncmpykyuoHmvie Mmemasivl u CHIAGbI

1. Knaccudukanus yriepoaucTeix cTaneil. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTaJbHBIX YTJIEPOJIUCTHIX CTaJeH.

2. BrnusHue yriiepojia Ha CBOMCTBA CTallel. YTJIEpOAUCThIE CTAIH OOBIKHOBEHHOTO Kaue-
CTBa, YTIEPOIUCTHIE KOHCTPYKIIMOHHBIC KaUeCTBEHHBIC CTaJIN, aBTOMATHBIC CTATM — MAPKHUPOBKA
¥ 00J1acTH IPUMEHEHHUSI.

3. JlerupoBanue crajuei, BiusHue gerupyromux snemeHToB (Cr, Ni, Si, Mn, Co, A1V, W n
T.J1.) Ha CBOMCTBA cTasieil. MapkupoBKa U Kiaccu(UKaIys TIETHPOBAHHBIX CTaJICH.

4. llemenTyembie U yiIyqIiaeMbie JETUpOBaHHbIE cTan. Koppo3noHHOCTONKHE JIETHPO-
BaHHBIC CTaIH.
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5. JlerupoBaHHbI€ CTaIH ¢ 0COOBIMU CBOHCTBaMH. [IpyKMHHBIE M IIAPUKOTIOALIHUITHUKO-
BbIE CTaJIH.

6. bernbie, oTOENCHHBIE U CepbIe UYTYHBI, UX CTPYKTypa. MapKupoBKa CephIX YyT'YHOB.

7. MapkupoBka uyyryHoB. O01acTu IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. Xapocrotikue u xapornpodnbie ctaiar. CriocoObl MOBBIMIEHUS KAPOTPOIHOCTH CTAICH.

9. I'pymIibl HHCTPYMEHTAIBHBIX MaTEPUAIIOB. YTJIEPOIUCTHIC U JIESTUPOBAHHBIE HHCTPY-
MEHTAJIbHBIE CTAIN UX MapKUPOBKA, JOCTOMHCTBA U HEIOCTATKHU

10. I'pynmbl THCTPpYMEHTAIBHBIX MaTepUaoB. beIcTpopexyIiasi cTaib U TBEPAbIE CILIABbI
UX MAapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. U3HnococtoikocTh. [IyTH mOBBIIIEHUS] K3HOCOCTOMKOCTU. [ pymIbl HK3BHOCOCTOWKHUX
CTaJIeH.

12. U3Hococtoiikue ctanu: ctaib ["andunbaa, KaBUTallMOHHO-CTOMKHE CTalH, rpadUTH3H-
POBaHHBIE CTAJIH, IHAPUKOIIOAIIUITHUKOBBIE CTAJIU.

13. MapkupoBKa TUTEHHBIX U JeOpMUPYEMBIX JIaTyHEH, 001acTu MpuMeHeHus. Biusnue
COJIepKaHus IMHKA Ha (a30BBIA COCTAB U MEXAaHMUECKUE CBOMCTBA JaTyHEH.

14. MapkupoBKa JTUTCHHBIX U JePOPMUPYEMBIX OpOH3, 00JIaCTH TPUMEHCHHS.

15. lnarpamma «Al-nerupyromuii snemenT». Jlehopmupyemblie aTfOMHHAEBBIC CIIABBI, HE
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOI, MApKUPOBKA, 0OJIACTH IPUMEHEHUS, IPUMEPBI.

16. Inarpamma «Al-nerupyromuii snemenT». Jlehopmupyemplie aTFOMHHAEBBIE CIUIABBL,
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOM, MAPKUPOBKA, 0OJIACTH MPUMEHEHUS, IPUMEPHI.

17. Nnarpamma «Al-ierupyromuii aneMerT. JInTeiiHbie aTFOMIHUECBBIC CTUIABHI, MAPKH-
POBKa, 00JIaCTH MPUMEHEHUS, TPUMEPBHI.

4. Hememannuueckue u KOMNO3UYUOHHbIE MAMEPUATIb

1. Knaccudukanus HeMeTalUTHYeCKUX MaTepUalioB Mo MPoucxoxaeHunio. CTpykTypa u
cBoiicTBa monmMepoB. Kinaccudukanus noanmepos 1o (GopmMe MaKpOMOJIEKYJIIbI, IO TOJSIPHOCTH,
1o (pa3oBOMY COCTOSIHUIO, 1O TMOBEJCHHIO MPY HArPEBAHUU.

2. [Monmyuenwne ractmacc. [Tonmumepusanus. [Tommkonaercanus HaznaueHne u MexaHu3M
neiictBus 106aBok. [1macTmacchl ¢ HaMOIHUTEISIMH.

3. TepmorutacTHYHBIE ¥ TEPMOPEAKTHUBHBIE IJIACTMACCHI, IPUMEPHI M 00JIaCTH IPUMEHE-
HUS.

4. IlomydeHnue pe3nH, UX CTPYKTYypa U CBOMCTBA. BU/IbI KaydyKOB, UX CITOCOOBI MOJTYUYESHUSI
¥ 00J1aCTH IPUMEHEHHSI.

5. M3onpeHoBbIi, 0yTaAeHOBbIN, KpeMHUHOPraHUYECKUN KaydyKU U PEe3UHbI U3TrOTaBIIU-
BaeMbI€ U3 OTUX Kay4yKOB.

6. [Iporecc BynkaHU3alMK1, OCHOBHBIE BYJKaHU3aTOPbl. OCHOBHBIEC I00ABKH B PE3UHBI U
UX Ha3HAYCHHUE.

7. CTexyo, ero CTpOeHHUE, CBOMCTBA M CIIOCOOBI MOTy4YeHus. Buibl cTexon u ux o0aacTu
IIPUMEHEHHUS

8. KoMno3unnoHHeIi MaTeprai 1 ero KOMIOHEeHThl CiocoObl MOTy4YeHHsI KOMITIO3UTOB.

9. KoMnO3UIIMOHHBIE MaTEPUAIIBI C HYJIb-MEPHBIMH HAIIOJHUTEISMH, C OJTHOMEPHBIMH
HAIOJHUTEINISIMU U C IByXMEPHBIMU HanoJHUTeIIMU. CrieyeHHbIN aIFOMUHHUEBBIN MOPOIIOK.

10. KoMno3uunoHHbsle MaTepuabl Ha HEMETAININ4eCKOH OCHOBE. CTEKIIOBOJIOKHUTBI. YT-
JI€BOJIOKHUTHL. BopoBOIOKHNTEL. OpraHoBoOKHUTHI. KepamMuueckne KOMIO3UIIMOHHBIE MaTEpH-
aJbl.

5. OcHogbl mexHon02UU KOHCMPYKYUOHHBIX MAMEPUAIO8
5.1 OcHogvl 1umetino2o npouszsoocmaa

1. JIntetinble cBoiicTBa cruiaBoB. OCHOBHBIE TUTEHHBIC CIIJIABEI.

2. TexHONOTHUS MONTYYCHUS OTIMBKU B TIECUAHO-TIIMHHUCTOHN (hopme (JTUThe B pa3oBbie Gop-
MBbI), cxeMa, ocHacTKa. DOPMOBOYHBIE U CTEP’KHEBBIE CMECH.

3. TexHOIOTHS MOJIYYEHHUS OTIUBOK B 000JIOUKOBBIX opMax.
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4. TexHONOTHS MOTYYCHHS OTIIMBOM METOJIOM JIUThHS 1O BBITLIABISEMBIM MOJICIISIM.
5. TexHOMOTHS JTUTh KOKUJIIb.
6. 3roToBieHune OTIMBOK LIEGHTPOOEIKHBIM CITIOCOOOM.

5.2 OcHogvl 06pabomku memanios 0asieHuem

1. ITousiTue OM/1. ®@akropsl, Baustoume Ha OM/I.

2. OcHoBHbIe 3aKkoHOMepHOCTH OM/] 1 007aCTH MIX IPUMEHEHUS.

3. Xapakrepuctuku nedopmanuu. Bimusane OMJ] Ha CTPYKTYypy W CBOWMCTBA METAILIOB.
[ToHsiTHsI aHU30TPOIHUS, TEKCTYpa METalIa, HAKJICTI U PEeKPUCTAIIIN3ALIHSL.

4. Harpes meramna nepex OMJI. Kiaccudukamnus nporieccoB 00pabOTKH JaBICHHEM TIO
cxemam, TemrepaTtype 1eQOopMUpPOBaHUS U 110 HA3HAYECHHUIO.

5. IlpokaTtka u ee OCHOBHBIE CIIOCOOBI (IPUBECTH CXeMbl). Buabl mpoduieir copToBOro
npokara. biaromsl U cii0BbI.

6. KoBka. CyiiHocTb poliecca ¥ ero oTiau4ue oT nIpeccoBaHus. JJoCTOMHCTBA U HEAOCTAT-
KH.

7. Onepanuu cBOOOJHON KOBKH: OCaJiIka M €€ pa3HOBHIHOCTH, MPOIIMBKA, KOBKA B IMOJ-
KJIQJHBIX [ITAMIIaxX - IPUBECTH CXEMbI U IEPEUUCIUTh MPOAYKIIHUIO.

8. Pa3HOBUIHOCTU MPOTSKKU - NMPUBECTH CXEMbI U MEPEUUCIUTD Npoaykuuto. Obopyno-
BaHUeE JJIsl KOBKH U €r0 Ha3HAuYeHUE.

9. IlpeccoBanue. CylHOCTh TIpOIECCa U €r0 OTINYUTENbHBIE 0COOEHHOCTH. CXEMBI MIPSIMO-
ro u obparHoro npeccoBanus. [Ipoxykius npeccoBanus. JJocCTOMHCTBA U HEAOCTATKUA METO/A.

10. Bonouenue. CyniHocTb, cxeMa, 0COOEHHOCTH U MPOAYKIIHS TIpoliecca.

11. O0bemHas mTaMIOBKa, €e CYHIHOCTh. OTnu4us OObEMHOH IITAMIOBKH OT KOBKH.
[TpuBecTH CXEeMBI MITAMIIOBKH B OTKPBITBHIX M 3aKPBITHIX MTammnax. [I[peumymiecTBa u HeIOCTAT-
K1 00bEMHOM IITAMIIOBKH MEepPe KOBKOM.

12. ®opmooOpa3yonIMe U pa3aeauTeIbHbIE ONEPalMA XOJIOIHON JTUCTOBOM IITAMIIOBKH.
[TpuBecTu onpeaeneHus U pacKpbITh CYTh 3TUX ONEPALIUN.

13. Pa3HOBUAHOCTH X0JI0IHOM 00beMHOM ITaMIIOBKU. [IpuBecTH CXEMBI.

5.3 OcHogbl mexHono2uu c8apouHO20 NPOU3B0OCMEa

1. Crapka. TepMuueckne, MEXaHUUECKHE U TEPMOMEXAHMUECKUE METO/IbI cBapku. JlocTo-
WHCTBA M HEIOCTATKHU CBApKH IIABJICHUEM U JaBJICHUEM. XHMHU3M U MEXaHU3M IIPOLIECCOB CBap-
KH.

2. JIocToMHCTBa M HEAOCTAaTKU CBAapHBIX coeauHeHuil. [lapameTpsl, perynupyroniye npo-
LIECC CBapKH. TUI CBApHOTO COEAMHEHUS

3. UcTouHMKN TOKa JUIsl DJEKTPOAYroBoi cBapku. Pydnas nyrosas cBapka. KoHcTpykuus
anextpona st PJIC. Beibop anektpona.

4. DneKTpOKOHTAKTHAas CBAapKa, €e CYLIHOCTh M BHJIbI (IPUBECTH TPU CXeMbl). Perymupy-
FOIIIME TapaMeTPhI ATOM CBApKH.

5. Crpoenue razosoro miamenu. ['azoBas cBapka. Vcnonb3yemele ra3pl 1 CBapOYHbIE Ma-
Tepuaibl, 000pyI0BaHKe. Y CTPOUCTBO ra30CBAPOYHON TOPEIKH.

6. TexHosOTHA MpoLecca ra30Boi pe3Ku. Y CTPONCTBO ra30BOro pe3aka.

7. IlnasmeHHast cBapka. Y CTpOMCTBO IJIa3MEHHON TOPENKH (I1a3MOTPOHA).

8. [TonyaBTOMaTHuyeckas 1 aBTOMaTHYecKasl TyroBas cBapka moJi ciioeM ¢uroca. Jlyrosas
CBapka B aTMoc(epe 3alIUTHBIX Ta3ax.

9. DnexTpouuiakoBas cBapkKa.

10. CBapka maBieHHEM (XO0JIOHASI CBAPKaA).

11. CBapka TpeHuem.

12. CBapka B3pBIBOM.

13. CnenuanbHble TEPMUUECKHE ITPOLIECCHI: HAIUIABKA, HAIIBUICHUE, MalKa.

14. Texnonmornyeckas ¥ pu3NYECcKasi CBApUBAEMOCTh. BiusiHIE IErupyomuX 3JIEMEHTOB U
puMecel Ha cBapuBaeMocTh. [loapasienenue cranel Ha YeThIpe TPYIIb CBAPUBAEMOCTH.
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5.4 Obpabomxa memannos pezaruem

1. Knaccudukanus MeTauIopeXXylumx CTAHKOB 10 METOIy 00paOOTKH, IO YHHUBEPCAIBHO-
CTH, TIO CTETICHU TOYHOCTH.

2. Pexxumbl pe3aHusi U LIEpOXOBATOCTh MIOBEPXHOCTH. BiinsHue pekMMOB pe3aHus Ha Iie-
poxoBarocTh. OCHOBHBIE ONepaluu ToueHus (IPUBECTU CXEMBI).

3. Tunsl TOKapHBIX PE3LOB 10 TEXHOJIOTMYECKOMY HA3HAYEHUIO U OIEpallii UMH BbINOJI-
HsIEMBbIE (CXEMBI).

4. DneMeHTHI TOKapHOTO MPOXOJHOro pe3ua. IIpuBecTu cxemy 31€MEHTOB pPeXXUMOB pe3a-
HUS JUISI OCHOBHBIX ONepanuii TOYeHus. BUIbI CTPyKKH.

5. CBepieHue, 3eHKEpOBaHHE, pa3BePThIBAaHUE (CXEMbI). DJIEMEHThI PEXKUMOB PE3aHUS.

6. IlporsaruBanne. Cxembl 0OpabOTKHM 3arOTOBOK Ha MPOTSDKHBIX CTAaHKaX C AJIEMEHTAMHU
PEKUMOB pPE3aHHUs.

7. ®pezepoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (PpE3epHBIX CTaHKaX C 3JIEMEHTaMHU
PEKUMOB pPE3aHHUs.

8. Tunsl (pe3 1 TOBEPXHOCTH UMU 00pabaThIBacMEbIe.

9. Hlnudosanue. OCHOBHBIE CXeMbl HIIU(POBAHUA. DJIEMEHTHl PEKHUMOB pE3aHUs NpPHU
T (OBAHUH.

10. XoHMHIOBaHHE: CXEMa, CYIIIHOCTh U Ha3HAaYEHUE.

11. Cynep¢uHuImmpoBaHue: cxeMa, CyIHOCTh M Ha3HAYCHHUE.

12. IlonupoBaHue, abpa3uBHO-KUJIKOCTHAs OTENIKA, IPUTHPKA - CYIHOCTH 3THUX 00pabdo-
TOK, UX Ha3HAYCHUE U Pa3IIUIHe.

13. CriocoObl Hape3aHusl pe3bObI

14. UnctpymenTanbHble Matepuaibl. KpacHocTolikocTs. 3HOC M CTOMKOCTH MHCTPYMEHTA.

Ilpumepnuwie 3a0anusn

1. BkIagpIy MOAMUITHAKA CKOJIBKECHUS

a) BbIOpaTh (M 0OOCHOBATH CBOM BHIOOP) MaTepras U3 MPEACTABICHHOTO CITHCKA.

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

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

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

2. Ilopmenp rHOpoHacoca u3rotoBieH w3 cramu 38XMIOA, umnuHIApUYecKas
MOBEPXHOCTh MOJIBEPTHYTA LUTH(OBKE.

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

0) KpaTKo onucaTh BEIOPAHHYIO TEXHOJIOTHIO.

3. HaszoBurte nepeunciieHHble MaTepuanbl U pacmudpyite nx Mapku: 9X®d; CU1S5; JI6S;
BpAS.

a) U3 nepeuncieHHbIX BbIIIE MapOK BbIOEPUTE MaTepHall JJisl U3TOTOBIICHUS HOXeH Ui Py-
raHOYHOTO CTaHKa IO JEPEBY.

0) BriOepute 1 000CHYTE CTOCOOBI TEPMOOOPAOOTKH ITUX HOKEH.

7.4. Coomeemcmeue 6an1bHOI WKABL OYEHOK U YPOGHEN CHOPMUPOBAHHBIX KOMNEM eH YU

YpoBeHsb chop-
MHUPOBAHHBIX Orenka [TosicHeHUs
KOMIIETEHIIUN
o TeopeTnyeckoe coaep)KaHue Kypca OCBOEHO IOJHOCTHIO
Bricoknit OTanaHO P Aep yP N ’
BCE MPEAYCMOTPEHHBIC MPOrpaMMon 00y4YeHHs yueOHbIe
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Ypogens chop-
MHPOBAaHHBIX
KOMIIETEHIIAH

Orenka

IlosacHenus

3aJaHMS BBIIIOIHEHEL.
OOyuaromumiics:

- JICMOHCTPUPYET CBOOOJHOE BIIAJICHHE MaTEPUAIIOM,
CIIOCOOCH NPHMEHSATh SCTECTBEHHOHAYYHBIC M OOIICHH-
JKEHEPHBIC 3HAHUS, METOAbBl MATEMAaTUICCKOTO aHAIH3a U
MOJICJTUPOBAHUS B IPO(HECCUOHATILHOM JICATSIIBHOCTH.

bazoBrrii

Xopormio

TeopeTnueckoe cojepxkaHue Kypca OCBOCHO MOJHOCTHIO,
BCE MPEAYCMOTPEHHBIC MPOTpaMMOii 00ydeHHs yueOHbBIE
3aJIaHNS BBIITOJHEHBI C HE3HAYNTEIbHBIMH 3aMEUaHUSIMH.
OO0yuarommiics:

- BJIQZICET MaTepUaIoM, CITIOCOOCH MPUMEHSATh €CTECTBEH-
HOHAYYHBIC U OOIIEUH)XCHEPHBIC 3HAHUS, METOJIbI MaTe-
MaTHYECKOT0 aHalli3a M MOJEIUPOBaHUS B Mpodeccruo-
HaJIbHOM JIEATSIHHOCTH.

[Toporossiii

VY nosnerBopu-
TEJIbHO

Teopernueckoe coaep)aHHe Kypca OCBOCHO YaCTHUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MTPOrPaMMOI 00Y4YCHUS
y4eOHBIX 3aJ]aHHI BBHITIOJHEHO, B HUX UMEIOTCS OIIUOKH.
OO6yyaromuiics:

- CIOCOOCH TI0JT PYKOBOJICTBOM MPUMEHSITh €CTECTBEHHO-
HayYHbIC W OOIECHH)KEHEPHBIC 3HAHUS, METOJIbI MaTeMa-
TUYECKOTO aHallu3a M MOJCIMPOBAHUS B TpoeccHo-
HaJIbHOM JIESITENHHOCTH.

Huskuit

Henosnerso-
PUTENBHO

TeopeTtnueckoe coaep:kaHue Kypca HE OCBOEHO, OOJib-
IIMHCTBO TMPEAYCMOTPEHHBIX TMPOrpPaMMON  OOyUEeHHs
yueOHBIX 3aJaHUi TUOO HE BBIMOJHEHBI, THOO0 CONepKaT
rpyOBI€ OITMOKHU; MOTOJHUTEIbHAS CAMOCTOSITENIbHAS pa-
00Ta HaJ MaTepHaloM He MpuBeia K KaKoMy-IHOO 3Ha-
YUTEIHLHOMY TOBBIIIEHNUIO KaueCTBa BBHITIOJHEHUS y4eO-
HBIX 3aJIaHUN.

OOyuaromuiicss He crocoOeH MPUMEHATh €CTECTBEHHOHA-
yUHbIe ¥ OOIIEHMH)KEHEPHbIE 3HAHUS, METOJbI MaTeMaTH-
YECKOr0 aHaJM3a U MOJICTUPOBAHUS B MPOQPECCHOHAH-
HOM JCSATEIHHOCTH.

8. Meroauyeckue yKkazaHus 1Jisl CAMOCTOSITEIbHON padoThI 00y4arouXxcst

Camocmosamenvnan padoma — TmnaHupyemas ydeOHas, HAyYHO-HCCIIEIOBATEIbCKAs
paboTa 00yJaromuXcs, BBITIOIHIEMass BO BHEAYAUTOPHOE (ayIUTOPHOE) BpPEMs 1O 3aJaHUI0 H
IPU METOAMYECKOM PYKOBOJCTBE MPEMOIaBaTeNs, HO 0€3 ero HeMmoCPEACTBEHHOTO yuacTus (Tipu
YaCTHYHOM HEIOCPEICTBEHHOM YYaCTHH IPEIOJIaBaTeIsl, OCTABIISIFOIIEM
KOHTpoJie 3a paboToii cTyneHToB). CaMmocToATenbHas paboTa 0OydaroIUXCsl B BY3€ SIBIISETCS

BaXHBIM BUJIOM UX Y4eOHOI M Hay4HOH J1eATeIbHOCTH.

B mponecce n3yuenns nucumiuinHbl «MatepuanoBeneHrne. TeXHOJIOTHsT KOHCTPYKIIMOH-
HbIX MarepuanoB» HanpasieHus 15.03.02 ocnoenvimu eudamu camocmoamenvnoit pabomol

SABIISAFOTCA:
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- I3y4CHHE TEOPETUIECKOTO Kypea;

- IOATOTOBKA K TEKYLIEMY KOHTPOJIIO;

- BBIIIOJIHEHUE JIOMAIIHErO 3a/1aHMUS;

- IOATOTOBKA K IPOMEKYTOYHON aTTECTALUN.

H3yuenue meopemuueckozo Kypca BKIIOYACT B ceOs:

- u3ydyeHuWe y4yeOHOHW, HayyHOW W  METOJMYECKOW JHUTEepaTypbl, MaTepUaIoOB
NEpUOJIMYECKUX  W3JaHMH C  IPUBICUYEHUEM  DJIEKTPOHHBIX  CPEACTB  O(UIMAIBHON
NEpUOINYECKOM U Hay4HOH MH(pOpMaLUH;

- U3y4EHHE U CUCTEMATU3aLUI0 OQHUIMAIBHBIX FOCYIapPCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJICHU, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MATEPHUAIOB C UCIIOJb-

30BaHMEM MH()OPMALMOHHO-IOUCKOBBIX cucteM «KoncynbranT Ilmocy, «I"apanTy», riaobanbHon
cetu «HTEpHETY.

IToozomoeka K meKywiemy KOHmpOJIi0 3aKI0YACTCs B IOBTOPCHUH MaTepualia JeKIUi 1

1a00paTOPHBIX PaboT C LENbI0 YCIEHNIHOTO MPOX0XKACHUS TECTUPOBAHUS U 3aIUTHI OTYETOB.

3amanus B TECTOBOM (popme chOPMHUPOBAHBI ITO BCEM pa3jieiiaM JUCIUILIMHBI U paccuuTa-
HBI Ha CAMOCTOSITENIbHYIO paboTy 0€3 UCIOJIb30BaHUS BCTIOMOTATEIbHBIX MAaTEPUalOB, TO €CTh
IIPY UX BBINOJIHEHUH HE CIEIYET MOJIb30BATHCS YUeOHOW U IPYTUMHU BUIaMu JuTeparypsl. [1po-
YHUTaB 3a/l1aHue, CIeAyeT BHIOpATh PaBUIIbHBIN OTBET.

Ha BbinonHenue tecta 0TBOAUTCS orpaHuyeHHOe BpeMsi. OHO MOKET BapbUPOBATHCA B 3a-
BHCHUMOCTH OT YPOBHS TECTUPYEMBIX, CJIOKHOCTU U 00bema TecTta. Kak mpaBuiio, BpeMs BBINOJI-
HEHHUS TECTOBOTO 3aJIaHus oripesensercs u3 pacuera 45-60 cekyH[ Ha OJIUH BOIIPOC.

CopgepxaHue TECTOB MO AUCHMILIUHE OPUEHTUPOBAHO HA MOJTOTOBKY OOYYAOIIUXCS IO
OCHOBHBIM BOIIPOCAM Kypca. Y pOBEHb BBIIIOJHEHHS TECTA I1O3BOJISET MPENOAaBATENSAM CYyIUTh O
X0JIe CAaMOCTOSITENIbHOM pabOThl 00YYAIOIINXCS B MEKCECCHOHHBIN MEpUOJT U O CTENEHH UX IMO/I-
TOTOBKH K 9K3aMEHY.

Boinonnenue oomauinezo 3a0anusa NpercTaBiIseT coO0M BUI CaMOCTOSTENbHBIA paboTHI,
HANpaBJICHHBI Ha 3aKperuieHne OOYYaIOIIMMHUCS HM3YYEHHOTO TEOPETHYECKOr0 Marepuana Ha
npakTuke. JlomarHee 3aanre BKIIOYaeT 1BE pabOThI:

1. Pa3paboTka TeXHOJIOTHH MOIY4YE€HUS OTJIMBOK B IECYaHO-TIMHUCTHIX (popmax

2. Pacuet pe:xuMoB pe3aHusl IpU TOKapHOH 00paboTke

JloMariHee 3ajjaHle UMEET YETKYIO CTPYKTYPY, IOCIIEI0BATEIbHOCTD, IEIBHOCTh TEKCTAa U
pacyeToB, MO3BOJIAIOT CO3/1aBaTh €€ M0 MPUHIHUITY JIOTUYHOCTH, KOTJla OTAEIbHbIE YaCTU CBSA3aHbI
MeXTy co00M M 00J1a/Ial0T CMBICIIOBOM Harpy3Kkoul. BeinmonHeHne qoMaiiHero 3aianus 3aKperisieT
U YIIyOJsieT OCBOGHHE TeOpeTHYECKOro Matepuaia paszaena « OCHOBBI TEXHOJIOTMH KOHCTPYKIIU-
OHHBIX MaTe€pHUaIOBy» U MOJrOTABIMBAET 00YUaIOIIETr0oCs K MPOMEKYTOYHON aTTECTALINH.

Iloozomoeka k npomescymounoit ammecmayuu (3K3aMeHy) MpenoaaraeT:

- N3y4E€HHE OCHOBHOM U JIOTIOJHUTEIILHOM JINTEPATYPHI;

- U3y4EeHUE KOHCIIEKTOB JICKIIHIA;

- U3y4€HHE OTYETOB 10 JIAOOPATOPHBIM PadOTaM U KOHCIIEKTOB NMPAKTUUECKUX 3aHATUI;

- IUCTAHIIMOHHOE TECTUPOBAHUE 1O TEMaM.

[TepeyeHp BOIPOCOB K 3K3aMeHY IpeacTaBiieH B MyHKTe 7.3. OneHka 3a 9K3aMeH BbICTaBIIsI-
€TCs TI0 KPUTEPHSIM, TIPEJCTABICHHBIM B ITYHKTE 7.4.

9. IlepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHI{, HCIOJIb3YeMbIX MPH OCYIIECTBJIEHNU 00pa30-
BaTEJBbHOI0 NPOLecca M0 AUCHUILIHHE

Jlyist ycrienHoro OBNaACHHS JUCIUILTUHON MCTIONB3YIOTCS CIEeNYIoNe HHPOPpMAIHOHHBIS
TEXHOJIOTHH O0yUeHUS:

24



e [Ipu mpoBeneHWH JIEKIMIA WCIONB3YIOTCS TMPE3CHTAlMU Marepuala B MPOTrpaMme
MicrosoftOffice (PowerPoint), ocymiectBiasiercss BbIXOA Ha NpOo(ECCHOHAIbHBIE CaMTHI,
UCIIOJIb30BaHUE BHICOMATEPUAIIOB Pa3IMYHbIX HHTEPHET-pecypcoB , atdopma LMS Moodle;

e JlabopatopHble ¥  TOpaKTUYECKHWE 3aHATUA MO JUCHUIUIMHE MPOBOAITCS C
MCIIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO MYJIbTUMEAUMHOTO o0opynoBanus, [I9BM, komriekra
JJIEKTPOHHBIX  y4EOHO-HATJSAHBIX ~ MaTepuanoB  (mpe3eHTauuii) Ha  (IemI-HOCUTENSX,
TEMaTUYECKHE WILTIOCTPALIMH U TUIAKATHI.

B npouiecce n3ydeHus TUCHUILIMHBI Y4eOHBIMU LIETSIMU SIBIISIOTCS IEPBUYHOE BOCTIPUSITHE
yueOHOIl MHpOpMaLuK, ee YCBOCHHUE, 3alIOMUHAHKE, a TAKKe CTPYKTYPHPOBAHUE IMOTYyYCHHBIX
3HAHUU U Pa3BUTHE UHTEIUICKTYaJbHBIX YMEHHM, OPUCHTUPOBAHHBIX HA CIIOCOOBI IEATEIBHOCTH
PENpPOAYKTUBHOTO Xapakrepa. [locpencTBOM MCIONB30BAHUS ITUX MHTEIUICKTYATBHBIX YMEHUN
JOCTUTAIOTCSl Y3HAaBaHHME DPaHEE YCBOEGHHOIO MaTrepHalia B HOBBIX CHUTyalUsiX, MPUMEHEHHE
a0CTpaKTHOTO 3HAaHUA B KOHKPETHBIX CHTyalusaX. [lOCpeIcTBOM UCHONIB30BaHUS ITHX
MHTEJJICKTYaJIbHBIX YMEHUN JOCTUTalOTCS y3HABaHUE paHee YCBOEHHOIO0 MaTepuaia B HOBBIX
CUTYaIUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYaIUsX.

Jlist TocTUKeHUst ATUX LIeeH UCIONb3YIOTCS B OCHOBHOM TPaIUIIMOHHbIE HHPOPMATHUBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYUEHHSI C YUETOM Pa3IMYHOIO COUYETAHHS MACCUBHBIX (HOpM (JIeK-
1Usl, IPAKTUYECKOE 3aHATHE, KOHCYJIbTAIIMSI, CAMOCTOSsITeNIbHAsL pad0Ta) U PENPOTYKTUBHBIX Me-
TOIOB 0OydeHHUs (IOBECTBOBATEIbHOE H3JIOKEHUE Yy4eOHOH WH(pOpMAIUU, OOBSICHUTEIHHO-
WTIOCTPATUBHOE M3JI0KEHHUE) U TaO0OPATOPHO-MIPAKTUUYECKUX METOJO0B 00yueHus (BBIOJIHEHUE
71a00paTOPHBIX, MPAKTHYECKUX U JIOMAITHUX PacyeTHO-TpaduuecKkux pador).

YHuuBepcuter obecredyeH HEeOOXOIUMBIM KOMILJIEKTOM JUIEH3MOHHOTO MPOrpPaMMHOTO
o0ecrnieuyeHus:

®  CeMEeHCTBO KOMMEPYECKUX ONEPALMOHHBIX cucTeM cemeiicTBa MicrosoftWindows;

e oducHsIil naker npunoxxkenut MicrosoftOffice;

e MporpamMmHasl cucTema Jiisi OOHApY>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUN B y4E€OHBIX W
Hay4HbIX paborax "AnTtumiaruat.BY3";

® IByX- U TpEXMEpHAs CHCTEMa aBTOMATH3MPOBAHHOTO MPOCKTHUPOBAHUS U YCPUCHHUS
AutoCAD, KOMITAC - 3D.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HeOOXOIUMOI 1151 OCYIIEeCTBJIEHHS
00pa30BaTeIbHOIO NMpPoOLecca M0 TUCHUIIIHHE

Peanuzanus yue6HOro mpoiiecca OCyIIECTBISIETCS] B CHEIMATbHBIX YYEOHBIX ayAMTOPHSIX
YHHMBEPCUTETA JJIsl IPOBEACHMS 3aHATHI JIEKIIMOHHOTO TUIIA, 3aHATHH CEMUHApPCKOro THIIA, Ja-
00paTOpHOIo THIA, FPYMIIOBBIX U MHAWBHUYAJIbHBIX KOHCYJIbTAI[UI, TEKYILIErO0 KOHTPOJISA U Mpo-
MEXYTOUHOM aTTecTanuy. Bce ayIuToprM yKOMIUIEKTOBAHbI CIIEUAIN3UPOBAHHON MeOebio U
TEXHUUYECKUMHU CPEJCTBAMH OOYUEHHUs, CIYKaIllMMU Ul IPeACTaBlIeHus yueOHol nHdopmanuu
6onbuoi ayauropun. Ilpu HeoOxoauMOCTH 00yyaroIUMCs MpeuiaraloTcs Habopsl 1EMOHCTpa-
[IHOHHOTO O0OPY/AOBaHUS M YUeOHO-HATIISIIHBIX IMOCOOMH, 0OecTieunBaroue TeMaTHIECKUE HJI-
JFOCTPALHH.

CamocrosTenbHast paboTa 00ydarolIUXCsl BBIIOJIHAETCS B CHEIHATU3UPOBAHHON ayAUTO-
puM, KoTopasi o0opyJoBaHa yueOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
nojkitoueHus k cetu "MHTepHeT" U obecriedeHreM A0CTyIa B 3IEKTPOHHYIO HH(OPMAIIMOHHO-
obpa3zoBatenbHyio cpeny YIJITY.

EcTte momemenue 11t XxpaHeHUs U MPOQUIAKTHIECKOTO 00CITYKUBaHUS y4eOHOTO 000py-
JIOBaHMSL.

TpeOoBaHusi K ayIUTOPUAM

HaumeHnoBaHue crieliMaILHBIX ITOME- OcHaIlleHHOCTh
IIEHUH ¥ MOMEIIEHNH I CAMOCTOS- CIIEIMAIbHLIX TOMENIEHUN U IIOMENEHUHN IS CaMO-
TeIHHOU PabOTHI CTOSATEIHHON PabOoTHI
[Tomenienue s TEKIMOHHBIX 3aHATUN | MynbTUMenuiiHas yCTaHOBKAa (NPOEKTOp, DJKpaH).
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Yyebuasa mebenn

ITomemenue yis 1aOOPaTOPHBIX 3aHs-
TUH 110 Moayito «MaTtepuanoBeieHue»

JlaGopaTopusi METaNIOBEACHUS M TEPMHUYECKON 00pa-
6otku: Mukpockornsl MUM-7, TTIOJIAM P-312; neun
mydensapie SNOL 8,2/110 (3 mT.); mOnMMpoBaIbHBIN
cTa”ok i nudos; TBepaomepsl Bukkepc TII-7p-1;
Poksenn TK-14-250; bpunemns tun Th, mMukporsep-
nomep [IMT-3, neMoHCTpallMOHHBIE CTEH/IbI U TJIAKAThI

[Tomemenue s 1abOPaTOPHBIX U
MIPaKTUYECKHUX 3aHSATUH IO MOJYJIIO
«TexHonmorust KOHCTPYKIITMOHHBIX Ma-
TEPUATIOBY

- JlabopaTopusi INThs: LIIAXTHAS HarpeBaTelIbHAs MEYUb C
HarpeBoM 70 900 °C, kamepHasi NMPOMBIILJICHHAsA NE€Yb
H30 ¢ narpesom no 1000 °C, KOMILIEKT OCHACTKH IS
W3TOTOBIICHUS JIMTEHHBIX QOp U MOCIEAYIomEeH ux 3a-
JIMBKU 1[BETHBIMU CIUIaBAMHU, KOMIUIEKT JI€MOHCTpAIlU-
OHHBIX WU3JeNIUM, TOJYyYEHHBIX Ppa3HBIMU CcHocoOaMu
JUTHS U IPYTUE WUTIOCTPAIIMOHHBIE MaTEpPHAIbI;

- JIaGopaTtopusi CBapKH: CBapOYHbIE IMOCTHI CTaHAAPT-
HbI€; UICTOUHUKHU TIOCTOSIHHOT'O U MEPEMEHHOro Toka (4
IT.); MalIuHa TouyeyHor cBapku mozaenb [IMT 604 (1
LIT.); JIEKTPOJHBIE MaTepUaibl; WUIIOCTPUPOBAHHBIC
CTEH/Ibl, MOJICJIH;

- Jlabopatopuss 0O0pabOTKH METAUIOB pPE3aHUEM: TO-
KapHble YHHUBEpCAllbHbIE CTaHKHU; (ppe3epHble CTaHKU
pasHbIX MoJiesiel; CcBepiwiIbHble craHku 2M112 u
2I'125; nnockouuudoBanbHbli ctanok 3[71; kpyr-
nounmudoBanbHbli ctaHok 3A110B; cTporanbHbIii cTa-
HOK; 3arouHble ctaHku 35634 (2 mT.). KoMruiekT npu-
crocoOyieHu# (THUCKH, TaTPOHBI, ONPABKH, KPENexX U
Ip.), @ TaKXKe JTOCTATOYHBIN 110 HOMEHKJIAType U 00be-
My HabOop pPekKYILIEro U MEPUTENLHOIO HHCTPYMEHTA

[Tomerienus 1Jis1 caMOCTOSTEIILHOM
paboThI

Crounbl KOMIBIOTEpPHBIE, CTYJbs. Paboune mecTa, 060-
pPYZIOBaHHBIE KOMITHIOTEPAMHU C BBIXOJOM B ceTh WH-
TEpHET.

[Tomemienue Ui XpaHeHUs: U mpodu-
JaKTUYECKOTo OOCITy)KHBaHUS y4eOHO-
ro 000py/I0BaHUS

Crennaxu, CTOJBI, CTYJbs, TPUOOPHI U HHCTPYMEHTHI
Ui MPO(UIIAKTUYECKOr0 OOCITy)KHBaHUS y4eOHOTro
000pyI0OBaHUs
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