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1. O01mme MoJI0KEeHU A

Hucuumiuna «MartepuajioBenenne. TexH0JI0rHs KOHCTPYKIHOHHBIX MATEPHAIOB)
oTHOcUTCS K Onoky blyueOHOro miana, BXOASAIIETO B COCTaB OOpPa30BaTENbHOW IMPOrPaMMBbI
Beiciero oOpazoBanus 23.03.03 —«Oxkcrmyaramusi TPaHCTIOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMILJIEKCOBY (HAIMpPaBICHHOCTH (MIPopuib) — «ABTOMOOMIIbHAS TEXHUKA M CEPBUCHOE OOCIY-
JKUBAHHEY).

HopmaruBHo-MeToanueckoi 6a3oi ais pa3paboTku padodeld mporpaMMbl yaeOHOM JUCITHU-

winHbl «MaTtepuanoBeaeHue. TexHOT0THSl KOHCTPYKIMOHHBIX MATEPHAJIOBY SIBIISIOTCS:

e DenepanbHblii 3akoH "O06 obpa3oBanunu B Poccuiickoit @enepanuu”, yrBepxacH-
HBII ipukazoM MunoopHayku P Ne 273-03 ot 29.12.2012;

o  IIpuxa3z MunoOpuayku Poccun Ne 301 ot 05.04.2017 r. 06 yTBep>KIACHUU MOPSI-
Ka OpraHU3ally U OCYIIECTBIICHUSI 00pa30BaTEIbHON AEITEILHOCTH 110 00pa30BaTEIbHBIM MPO-
rpaMmaM BhICIIEro O0Opa3oBaHUsS - MporpaMmaM OakalaBpHara, MporpaMmaM CIEHHAINTETA,
porpaMMaM MarucTparypsbl.

e  DexepanbHBI TOCYAAPCTBEHHBIH 00pa30BaTENbHBIA CTAHIAPT BHICHIETO 00pa3o-
BaHUs 10 HampapieHuto noarotoBku 23.03.03 «3Dkcmyaranus TPaHCIOPTHO-TEXHOJIOTHYECKUX
MAaIlliH U KOMILUIEKCOBY, YTBEP)KICHHBIM TpHUKa30M MUHHUCTEPCTBA HAYKU M BBICHIETO 00pa3o-
Banus Poccuiickoit @eneparuu Ne 916 ot 07.08.2020 1.

o  IIpmkaz MunucrepcrBa Tpyaa U conmanbHOW 3amuThel oT Poccuniickoit ®Penepa-
nuu oT 23 mapra 2015 r. N 187H 00 yTrBepkaeHuu npodeccuoHanbHOro crangapra «33.005
«CrienuanucT no TeXHUYECKOMY JTUarHOCTUPOBAHHUIO M KOHTPOJIIO TEXHUYECKOTO COCTOSIHUS aB-
TOTPAHCIOPTHBIX CPEACTB MPU MEPUOAUYECKOM TEXHHUECKOM OCMOTPE».

e YueOHbIE TUTaHBI 00Pa30BATENBHON MPOrPaMMBI BBICIIETO O0Pa30BaHUS HAIpPaBICHHUS
23.03.03 —«Dxkcmnyaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOBY (HaIpas-
JEHHOCTH (Mpoduib) — «ABTOMOOMIIbHASI TEXHUKA U CEPBUCHOE OOCTY>KUBAHUEY), TTOATOTOBKH
OakanaBpoOB 0 OYHOI, OUHO-320YHOU M 3a04HOI (hopmMam oOyueHus, 0J0OPEHHBIN YUEHBIM CO-
BeroM YIJITY (mportokosn Ne 3ot 16.03.2023), ¢ n1OmOJHEHUSIMA ¥ U3MCHEHUSIMU, YTBEPIK/ICH-
HBIMH Ha 3acemanun YueHoro coBera YIJITY (mpotokon ot 20.04.2023 Ne4), BBeACHHBIMHU
npukazom YIJITY ot 28.04.2023 Ne302-A.

OOyuenue no obpaszoBatenpHON mporpamme 23.03.08 —«OkcryaTanus TpaHCIOPTHO-
TEXHOJOTMYECKUX MAIIMH U KOMIUJIEKCOB» (HampaBieHHOCTh (mpoduiab) — «ABTOMOOMIIbHASA
TE€XHUKA U CEPBUCHOE 00CITY)KHBAaHUE») OCYILIECTBISIETCSA HA PYCCKOM S3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJbTATOB 00y4YeHUsI N0 AUCHUIIUHE, COOTHECEHHBIX € MJIa-
HHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHSI 00Pa30BaTeIbHON MPOrPaMMbI

[TnanupyeMbIMH pe3yibTaTaMu OOydYeHHs MO JUCLUUIUIMHE SIBISIOTCS 3HAHUSA, YMEHMA,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOIIUE ITAIbl/ypOBHH (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBalone JOCTHKEHNE TNIaHUPYEMbIX pe3yJIbTaTOB OCBOCHHUSI 00pa3oBaTelb-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHHs TMCHUILUIMHBI — (OPMHUPOBaHKE y 00YUaIOIIErocss MBIIICHHs, HE00XO0-
JUMOTO JUIsSl pellieHUs] MPAaKTUYECKUX 3a/1ay, CBSI3aHHBIX C YCTAaHOBJIEHUEM B3aMMOCBS3H MEXIY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMU MAaTEPHAJIOB, a TAKXKE Pa3BUTHE MPEACTABICHUN O MPOU3-
BOJICTBE U PEMOHTE PA3IMYHBIX BUAOB MPOMBIIUIEHHOTO O00OpPYIOBaHMS U CIHOCOOHOCTBIO CO-
BEPIICHCTBOBATh KOHKPETHBIE TEXHOJIOTHUECKUE MPOLIECCHI C MOBBIIIEHHEM pabOTOCIOCOOHOCTH
JleTalield U y3JI0B MalluH.

3agauM AUCHMIVIMHBI 32KJII0YAIOTCS B IPUOOPETEHHE CTYI€HTAMU COBPEMEHHBIX 3HAHHIM:

- 0 CYIIHOCTH SBJICHUH, IPOUCXOAIINX B MaTepuayax IpU BO3ACUCTBUM Ha HUX pa3iny-
HBIX (DPAKTOPOB B YCIOBHSIX MPOU3BOJICTBA U AKCILTyaTallUH;

- 0 Pa3IU4YHBIX CIIOCOOAaX YNPOYHEHUs MAaTepHUaioB, 0OECHEYMBAIOUIMX BBICOKYIO KOH-
CTPYKLIMOHHYIO IIPOYHOCTH AETAJEH;



- 00 OCHOBHBIX TPYIIAaX MaTepUalOB, X CBOWCTBAX, TEXHOJOTHSAX YIPOYHEHUS M 00Ja-
CTSAX NIPUMECHEHUS,;

- 0 Pa3IMYHBIX CIIOCO0AX U METOJIaX 00PaOOTKH MAaTEPHAIIOB JJIs MOJIYICHHUS JIeTalIel Tpe-
OyeMoii KoH(UTypalMy, KadyecTBa MOBEPXHOCTH U HY)KHBIX CBOWCTB;

- O NPHUHLHUIAX BBIOOPA PA3IMYHBIX TEXHOJOTMHA OOpaOOTKM METAUIOB M JPYTrUX KOH-
CTPYKLHMOHHBIX MaTE€PUAJIOB.

[pouiecc M3y4yeHUs: TUCHUILUIMHBI HampaBiieH Ha (GopmupoBaHue o6menpogeccnoHaTb-
Hoii komnereHuun OIIK-1 - cmocoOeH NpUMEHATh €CTeCTBEHHOHAYYHBIE U OOLIEHH)KEHEPHBIC
3HaHHS, METO/bl MATEMAaTUYECKOTO aHAJIM3a U MOJCIMPOBAaHUs B MPO(PECCHOHAIBHOM JCATelNb-
HOCTH.

B pe3yibTare u3y4yeHus TUCHUILIMHBI 00YYAIOMIHIACS TOJTKEH:

3HATh:

- TEOPHI0, METO/IMKU M OCHOBHBIC 3aKOHBI B 00JIACTH €CTECTBCHHBIC HAYK;

- TEOPUIO0, METOIUKU M OCHOBHBIE 3aKOHBI B 00J1aCTH OOIIENH)KEHEPHBIX HAYK.

yMeThb:

- HCIIOJIb30BATh MOJyYEHHBIE TEOPETHYECKHUE 3HAHHS MIPH PEIICHNUH 33/1a4 B TEXHHYECKHX
HPUIOKEHUSAX TPOPECCHOHATIBHOM eI TEIILHOCTH.

BJIA/IeTh:

- IPUMCHEHHS €CTECTBEHHOHAYYHBIX METOJIMK B pealM3alii TEXHOJIOIMYECKUX MPOLIECCOB
B IPO(heCCHOHANBHOMN JIESTEIBHOCTH,

- IPUMEHCHUS OOIICHHKCHEPHBIX METOIMK B PEAIM3allMi TEXHOJOTMYECKUX MPOIECCOB B
npodeccHoHaIBHON AeATETLHOCTH.

3. MecT0 AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/ibHON MPOrpaMMbl

I[aHHaSI yqe6Has[ JUCHUIININHA OTHOCUTCA K 00s13aTENILHBIM AUCHUITIIIMHAM 0a3oBoii 4a-
CTH, 4TO O3Ha4aeT (popmMHUpoOBaHUE B Mpoiecce 00ydeHHs y OakanaBpa OCHOBHBIX Mpodeccuo-
HaJIbHBIX 3HAHUM U KOMIETEHIIMH B paMKaxX BBIOPaHHOTO MPOQHIIS.

OcBoeHHe MaHHOW NUCIUIUIMHBI SBISETCS HEOOXOAMMON OCHOBOMW ISl MOCIETYIOIIEro
uzydenus gucruruinH OIIOI, moaroToBKe K ciaye u cave rocyaapCTBEHHOTO YK3aMeHa.

Hepeqeﬁb 06ecneuu6ai0u;ux, conymemeyruwux u obecneuusaemvix OMCI/;I/H’Z]ZZ/IH

ObecneunBaronye ConyrcTByromue ObecneunBaemble
1. | ®usuka Heranu Mamma JlononHuTENBHBIE T1a-
BBl (DU3HKH
2. | Xumus ConpoTHuBieHNE MaTEPUATIOB DIIEKTPOTEXHUKA U
JIEKTPOHHUKA
3. | HaueprarenbHas reo- IloaroroBka x cnade u
METpHUS claya rocy1apCTBEH-
HOT'0 9K3aME€Ha
4. | UnxenepHas rpaduka

VYkazaHHbIE CBSI3U TUCHUIUIMHBI Aal0T 00yYaromEeMycsi CHCTEMHOE MPEICTaBICHHE O KOM-
IIeKce M3ydaeMbIX AUCUMIUIUH B cooTBeTcTBUU ¢ PI'OC BO, uro obecrneunBaeT TpeOyemblit
TEOPETUYECKUI ypOBEHb M NMPAKTUYECKYI0 HAIMPABICHHOCTh B CHCTEMe OOyudeHUs u Oyaymeit
JIEATEIbHOCTH BBIITYCKHHKA.



4. O0beM QUCHUIIMHBI B 324eTHBIX ¢IMHUIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaIeMHUYeCKUX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIaM

yueOHBIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYIO PA00Ty 00y4ar0IMXCs

OO61mas Tpy10eMKOCTh JTUCITATITHHBI

Bcero akanemMmnueckux 4acos

Bz yaebHoit padote! OuHas 3a09Hasl | OYHO-3a04YHas
dhopma dhopma dhopma
KonTakTHasi pa6oTa ¢ npenogaBarejiem: 54,35 14,35 22,35
nekuuu (JI) 26 6 16
npaktuueckue 3anarus (113) - 4 -
naboparopusie padotel (JIP) 28 4 6
WHBIE BUJIbI KOHTAKTHON pabOThI 0,35 0,35 0,35
CamocTosiTeJIbHAs patoTa 00y4alOIIMXCs: 89,65 129,65 121,65
M3Y4YE€HHE TEOPETHUECKOro Kypca 53 73 78
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 10 16 12
BBIIIOJIHEHHUE JOMAIITHETO 3aJaHNs 12 12 12
MOITOTOBKA K MPOMEKYTOYHON aTTecTalluu 14,65 28,65 19,65
Bua npomeKyTo4HO#M aTTecTalum: JK3aMeH | JK3aMeH JK3aMeH
OO1uast TpyA0eMKOCTb 4144 4/144 41144

*KonTakTHas paboTa 06ydalOIMXCS ¢ TPENoaBaTelieM, B TOM UHCIE C IPUMEHEHHEM IHCTAHIMOHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIHOHHOTO TUTA, W (MJIM) 3aHATHS CEMHHApPCKOTO
THMA, Ta0OpaTOpHBIe 3aHATHS, W (WIIM) TPYNIOBBIE KOHCYIbTAINH, W (FJIN) WHAWBHUIYAITbHYIO paboTy
o0yyaromerocs ¢ mpernojaBareieM, a TakKe aTTeCTallMOHHbIE UCIIBITAHUS TPOMEKYTOUYHON aTTECTAIIH.
KoHnTakTHast paboTa MOXET BKIIIOUATh MHBIC BUABI YY€OHOH IEATEINBHOCTH, PETyCMaTPUBAIOIIHE TPYII-
HOBYIO U MHIUBHIYAJIBHYIO PaboTy 00ydaromuxcs ¢ rnpernojaBareneM. Yackl KOHTaKTHOH paboThl orpe-
nenstitorest [TonoxennemM 06 opraHu3alMy ¥ MPOBEJACHUH KOHTaKTHOW paOOTHI IPH peau3ainy 00pa3oBa-

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

5. Conep:kanue TUCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesaM) ¢ yKa3aHueM OT-
Be/ICHHOI'0 HA HUX KOJHYeCTBA aKa/JleMHYeCKHUX YaCOB

5.1. TpyaoeMKoOCTH pa3ies10B AUCHUIIINHBI
o4Has popMa 00ydeHHsA

Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamocTosTenpHas
n/n LUTUIMHBI KOHTaKTHOM pabota
paboThI
1 | OcHOBBI CTPOEHUS U CBOWCTBA 4 i 6 10 9.5
METAJIOB
2 | OcHOBBI TEpMHUYECKOI1 0Opa-
OOTKH U TIOBEPXHOCTHOTO - - 6 6 15,5
YIIPOYHEHHUS
3 | KoHCTpYKITMOHHBIE METAIITBI U 5 i 4 10 115
CIJIABBI
4 | Hemerannnueckue U KOMIIO- 4 i ) 4 195
3UIMOHHBIE MAaTEPHUAJIbI ’
5 | OCHOBBI TEXHOJIOIMH KOH- 12 i 12 24 19
CTPYKIIMOHHBIX MaTEpHAJIOB




Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocrogTeabHas
/1 LUIUTHHBI KOHTaKTHOM pabora
paboThI
HToro no pasnenam: 26 - 28 54 75
ITpomexyTodHas aTTecTamms X X X 0,35 14,65
KypcoBass pabora (KypcoBo IIpo-
€KT) i i ) i i
Htoro - 52,35 89,65
Bcero 144
3aouHasi popma o0yueHust
No | HaummeHnoBaHue pazjeia auc- J 113 JIP Bcero CamocrosiTenbHas
/1 8050000505031 KOHTAaKTHOU pabora
paboThI
1 | OCHOBBI CTPOCHHS ¥ CBOMCTBA 1 i 2 3 14
METAaJIJIOB
2 | OcHOBBI TEPMHUUYECKOI 00pa-
OOTKHM M MOBEPXHOCTHOTO 1 - 2 3 20
YIPOYHEHUS
3 | KoHCTpyKIIMOHHBIC METAILIBI U 15 i ) 15 16
CILIaBbI
4 | HemeTajuIMuecKue U KOMIIO- 05 i ) 0.5 26
3HIIMOHHBIC MaTEPHAITBI
5 | OCHOBBI TEXHOJIOTUH KOH- 2 4 ) 6 o5
CTPYKIMOHHBIX MaTepPHAaIIOB
HToro no paznenam: 6 4 4 14 101
IIpomexxyrounas arrecranus X X X 0,35 28,65
KypcoBast pabora (KypcoBoil mpo-
€KT) i i ) i i
Hroro - 14,35 129,65
Bcero 144
04HO-3204Has (popma 00yueHHus
Ne HaumenoBanwue pasniena auc- JI 113 JIP Bcero CamocTosTenpHas
/1 IUTIIAHEI KOHTaKTHOU pabota
paboThI
1 | OcHOBBI CTPOCHHS U CBOHCTBA 2 1 3 155
METAaJIJIOB
2 | OcHOBBI TEPMHUYECKOI 00pa-
OOTKH M TOBEPXHOCTHOTO 4 2 6 20
YIIPOYHEHUS
3 | KoHCTpyKIIMOHHBIC METAJLITBI U 2 1 3 155
CILIaBbI
4 | HemeTajuimueckue U KOMIIO- i ) i 97
3UIIMOHHBIC MaTEpUaJIbI
5 | OCHOBEI TEXHOJIOTUU KOH- 8 9 10 24
CTPYKIIMOHHBIX MaTePHAIIOB
HToro no paznenam: 16 - 6 22 102
[TpomexxyTouHast arTecTarus X X X 0,35 19,65

KypcoBas pabora (KypcoBoi mpo-
€KT)




Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocrogTeabHas
/11 IUATIIAHEI KOHTaKTHOU pabora
paboThI
Hroro - 22,35 121,65
Bcero 144

5.2. Conep:xkaHue 3aHSITHI JJIEKIIMOHHOTO THIIA

Pazoen 1. Ocnoevl cmpoeHnus u ce0iicmea Memaiioe

1.1. Cmpyxmypa memannog

XapakTepHble MPU3HAKK arperaTHbIX COCTOSIHMM BelecTBa. OCHOBHBIE TUIIBI KPUCTAJLIH-
yeckux pemierok. [lomumopdusm. Anuzorponus. Tekcrypa metamia. Kinaccubukanus meran-
70B. JleheKThl CTpOeHHs] KPUCTALTHYECKUX Tell. TodeuHble, TMHEHHbIEe (JUCIOKALNN) U TOBEPX-
HOCTHBIE AedexThl. [InoTHOCTh nucnokanuii. BivusHue teMmmeparypbl Ha IUIOTHOCTH J1e()EKTOB.
Bnusaust 1eheKToB KPUCTAIMYECKONW PelIeTKH Ha MMPOYHOCTh MeTalioB. [ paduk 3aBUCHMOCTD
MPOYHOCTH OT IJIOTHOCTU JedekToB. Hakien, Bo3Bpar (OTABIX, MOJUTOHU3AIMUS) U PEKPUCTA-
JIU3alusl.

1.2 [Inacmuueckas oegpopmayus u MmexaHudeckue ceoLucmed Memaiios

CBoiicTBa METAUIOB C IpUMepaMu. MexaHndeckrue CBOcTBa MeTaiioB. [luarpamMma pactsi-
seHusi. OCHOBHBIE MOKa3aTey MPOYHOCTH M TIACTUYHOCTH, BBISBIISIEMbBIC TIPU CTATHUECKUX HCIIbI-
TaHusAX. TBepaocTb. MeToabl n3MepeHHst TBEPIOCTU U 00JacTH UMX NpUMEHeHHs. [luHamuueckue
UCTIBITaHMsI METAJJIOB U UCTIBITAHUSI IIPU MIEPEMEHHBIX Harpy3kax. [IpuHiunuansHbie cxemsl. Y aap-
Hasl BA3KOCTb, YCTAJIOCTh, IPE/IEN BEIHOCIMBOCTH.

1.3 IIpoyecc kpucmaniusayuu u ¢hpazosvle npeepayeHus 8 Cniasax

[Tpouecc kpuctamnmuzanuu. JennputHas nukBamusa. CraB. OCHOBHBIE THIBI CILIABOB.
Jlnarpamma cocTosiHHs. MeToIuKa MOCTPOSHUS TUarpaMM COCTOSHHS Ha mpumepe criasa Pb-
Sb. TIpasuno otpeskos. JlukBamusa. Pa3zoBsie npeBparienus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXxeMBI CTPYKTYD.

1.4 OcHnosHvle munvl ouazpamm coCmosHus

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

1.5 Jluacpamma sncenezo yemenmum

Huarpamma Fe-Fe;C. Tepabie dassl cuctemsl Fe-Fe3C. da3oBbie mpeBpalieHus B cIijia-
Bax Fe-Fe;C. [IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIePOAUCTHIX CIIJIaBOB.

Pazoen 2. Ocnosvt mepmuueckoii 00padbomKu u n0GEPXHOCMHO20 YRPOUHEHUS

2.1. OcHogvl mepmuueckou 0opabomxu

Tepmuueckas 06paboTka. OcHoBHBIE MapameTpbl pexkuMa TO. O6menpuHsTHIE 0003HaYe-
HUS Ha quarpamme coctosHus. Ctaauu pacnazna aycreHUTa. JluarpamMmma TepMOKHHETHYECKOTO
pacrmajia ayCTeHMTa M IpeBpalleHunii aycrenuTa. [IpeBparnienus aycreHuTa pu pa3inyHbIX CKO-
pocTsax oxnaxzaeHus. OcodbeHHocTH nupdy3rnoHHOTO, 6e311up(Py3MOHHOTO U CMEIIAHHOTO Ipe-
BpallleHUsl ayCTEHUTA MPU PA3IMYHBIX CKOPOCTSIX oxJaxaeHus. CTpyKTypbl, 00pa3yroluecs npu
Pa3JIMYHBIX CKOPOCTAX OXJIAXKACHUS.

2.2 3akanxka u omnyck cmanu

MapreHcuTHOe mpeBpalieHue. 3akanka. Kpuruueckas CKOpOCTb 3aKajKd. 3aKkajluBae-
MocTb. [IpokanuBaemocTs. Biusinue copepkanust yriepoja B CTaJIIX Ha TBEPAOCTh MapTEHCUTA.
3akanka u ee Buabl. OOpabOTKa XOJI0I0M, €€ Ha3HaYeHHe U 00JIacTh npuMeHeHus. OTIyCK, ero
BU/bl. HazHaueHue kaxqoro BU1a OTITyCKa.

2.3 Xumuko-mepmuyeckas oopabomxa. [losepxHocmuas 3akaixa
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Xumuko-Tepmuueckasi o0padorka cramu. [poreccst XTO. @akropsl, Baustonme Ha audpdy-
3UI0 TIPU XUMHUKO-TepMUYecKoil obpabotke. Llemenrtanumsa cramu. Tepmuueckas oOpaboTKa 11eMeH-
TOBaHHBIX CTalEH. A30TUPOBAHUE U HUTpoLIeMeHTalus cTany. [loBepXHOCTHAS 3aKalika CTallu.

2.4 Omorcue u Hopmanuzayusi cCmanu

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

Pazoen 3. Koncmpykuuonnvie memasiivl u cniaevl

3.1 Cmanu

Knaccudukanus yriepoauctsix craieil. MapkupoBKa KOHCTPYKUHMOHHBIX U MHCTPYMEH-
TaJbHBIX YIVIEPOJUCTBIX CTajed. YTJIEpOAUCTbIE CTaal OOBIKHOBEHHOI'O KauecTBa, YIJIEPOJIH-
CThle KOHCTPYKLIMOHHBbIE KaueCTBEHHBIC CTaJIM, aBTOMAaTHbIE CTAJId — MapKHUPOBKa M 001acTu
IIpUMEHEeHUs. BiusiHue yriepona Ha CTPYKTYpy M CBOMCTBA cranei. Jleruposanue craueu, BiIH-
suue jerupyomux smementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTajieii. Map-
KAPOBKA U KJacCU(UKAIUS JISTHPOBAHHBIX cTanel. LleMeHTyemble U yiydliaeMble JETHPOBaH-
Hele cTanu. Koppo3noHHOCTOWMKHE JierMpoBaHHbIe cTand. JIermpoBaHHBIE CTadl C OCOOBIMH
cBoiictBamu. [IpyXuHHBIE U IAPUKONOJIIUITHUKOBBIE CTAJIH.

3.2 Yyaynwi

benble, oTOeNeHHbIE U cepble UYTYHBI, UX CTPYKTYypa. MapkupoBka cepbix yyryHoB. O0uia-
CTU IPUMEHEHUS CEPbIX, BBICOKOMPOYHBIX M KOBKMX UyT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBka TUTEHHBIX U AeQOpMUPYEMBIX JIaTyHEW, 001acTu MpUMeHeHus. BiusHue co-
JiepKaHus [IMHKa Ha (a30BbIi COCTaB U MEXaHUYECKUE CBOWCTBA JIaTyHell. MapKupoBKa JIuTei-
HBIX U 1eopMHUpYEeMbIX OpOH3, 00JaCTH MPUMEHEHHS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupyromuit snement». JlebopMupyeMbie aarOMUHUEBBIC CILIaBbI, HE
yIpOYHsieMble TepMUIecKoil 00padoTkoii. Jledhopmupyemble amfOMUHUEBBIE CILIABBI, YIIPOYHSsIE-
Mble TepMUYecKol 00palOoTkoil. JIuTeilHble altOMHUHUEBBIE CIUIaBbl. MapKUpPOBKH, 00JacTH
MIPUMEHEHUS, TPUMEPHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UUUOHHbIE MAMEPUATIbL

4.1 Cmpykmypa u ceoticmea Mamepuaios

Knaccudukanus HeMeTaNIMYEeCKUX MaTepuanoB MO MpoucxoxkjaeHuto. CTpyKTypa, CBOM-
CTBa U KJ1accu(UKaIMs TOJIUMEPOB

4.2 llnacmmaccol

[Tomryuenne mmactmace. [Mommmvepu3zanus. [lonmkonneHcanus Ha3HadeHune w MexaHHW3M
neiicTBus 100aBOK. JIOCTOMHCTBA M HEMOCTATKU TIacTMacc. TepMOIIaCTUYHBIE U TepMOpeaK-
TUBHBIE MIacTMacchl. [ImacTmaccesl ¢ HanonHuUTeNsIMU ["'a30HaNOHEHHbIE MTJIACTMACChI

4.3 Pezunosvie mamepuanvl. Cmexio

[Toryuenue pe3uH, X CTPYKTypa U cBOMCTBA. BUJbl KayuyKoB, UX CIIOCOOBI MOJy4EHUS U
oOnactu npumeHeHus. JoOaBku B pe3uHbl W MX (DyHKIMOHaANBbHOE HazHaueHue. CTEKIo, ero
CTpOEHHE, CBOMCTBA U CIIOCOOBI MOJTydyeHus. Bupl cTekosn U ux 06J1acTH NMPUMEHEHUS

4.4 KomnosuyuoHuwvle mamepuaivl

Kommo3urmonsaslii Matepuan ¥ e€ro KOMIOHEHTh CrocoObl TOJYYeHHS KOMITO3HUTOB.
KoMmno3uimonnsie Matepuansl ¢ HyJIb-MEPHBIMU HAMOJHUTEISIMHU, C OJJHOMEPHBIMUA HANIOJHUTE-
JSIMU U C JBYXMEPHBIMU HanoJgHUTeNsIMU. CrieueHHbIH aTtOMUHUEBBIM nopomiok. Kommno3unu-
OHHBIE MaTepUaibl HA HEMETAIIIMYECKON 0CHOBE. CTEKIIOBOJIOKHUTHI. Y TJIEBOJIOKHUTHI. bopoBo-
J0kHUTHI. OpraHoBONIOKHUTHI. Kepamuueckiie KOMIIO3UIIMOHHbBIE MaTEpUAIIbI.

Paszoen 5. Ocnosvr TKM

5.1 OcHogvl 1umetino2o npou3eo00cmed

TexHoNOrHUs MONy4eHUsI OTIMBKUA B MECYAHO-TIIMHUCTOW (hopme (IUThe B pa3oBbie (op-
MBI), cCXeMa, OcHacTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEeXHOJIOTHUS MOTYyYEHHs OTIHBOK B
0001104K0BBIX (popmax. TEeXHOJOTHS MONYYECHUS OTIMBOM METOJIOM JIUThS O BBITUIABISICMBIM
MojiesiM. TeXHOIOTUs INTh KOKUIIb. MI3roToBIIEHNE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomxa memannos oasnenuem



[TnacTuuHOCTB. 3aKOH MOCTOSHCTBA 0ObeMa. [1oHATHS HaKIIel, BO3BpAT U PEKPUCTAIIN3A-
nusi. XonoaHas u ropsiuas gegopmaruu. [IpokaTka u ee ocCHOBHbIE ciocoObl. Buabl mpoduiabHO-
ro npokara. Buner kanmubpos. biatomsl u cns6sel. [IpeccoBanue. CynHOCTb mpolecca u ero oTiau-
yuTeNnbHble 0cOOeHHOCTH. CXeMbl MpsiMOro U o0paTtHoro npeccoBanus. [Ipomykius npeccoBa-
Hus. JlocrouHcTBa U HepocTaTku Meroaa. Bonouenue. CymHOCTb, cXxemMa, 0COOEHHOCTH U IPO-
nykius nponecca. Koska. CymHocTh mpoliecca U ero OTJIn4Yue oT npeccoBanus. Onepanuu cBo-
6oan0# KOBKH. JlocTOMHCTBA M HeAocTaTki. OOBEMHAS ITAMIIOBKA U IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npou3eo0cmed

Capka. Meronpl CBapKku IUIaBJIEHHEM U JABICHMEM. XHMHU3M U MEXAaHM3M IIPOLECCOB
cBapku. Jlyroas cBapka. [Ipumenenne. Koncrpyknus snexrpona mis PJIC. Beibop anekrpona.
Tunsl cBapHBIX coeIMHEHUN. ['a30Bas cBapka M pe3Kka METaIoB. DJIIEKTPOKOHTAKTHAsI CBApKa, €€
CYIIHOCTh U BUABL. Perynupyroiue nmapameTpsl 3Toi cBapku. ['a3oBast cBapka. Vcnonb3yemblie
ra3sl ¥ CBapOYHbIE MaTepuabl, 000pyI0oBaHKE. Y CTPOICTBO ra30CBapOYHON rpenku. TexHomo-
TS TIpoliecca ra30Bol pe3ku. Y CTPOUCTBO ra30Boro pesaka. [logyaBromaTndeckas 1 aBTOMATH-
yeckas JyroBasi cBapka moj cioeM ¢uitoca. J[yroBas cBapka B aTMoc(epe 3alIUTHBIX ra3ax.

5.4 Ocnogvl 06pabomku pezanuem

Pexumbl pezanus U 11€pOXOBATOCTh MOBEPXHOCTU. BiusiHue pexxuMoB pe3aHus Ha IIepo-
X0BaTOCTb. OCHOBHBIE OIEpallMd TOYEHUS. THUIBI TOKApHBIX PE3LOB IO TEXHOJOTMYECKOMY
Ha3HAYCHUI0 M OINEpalud HWMHU BbINOIHsEMble. CBepieHUE, 3€HKEpOBaHUE, pa3BEpPThbIBAaHUE.
DOnemMeHThl pexuMoB pe3anusi. [IporsruBanue. Cxembl 00paOOTKH 3arOTOBOK Ha MPOTSAKHBIX
CTaHKax C DJEMEHTaMH peXHMOB pesanusi. OpesepoBanne. Cxembl 00paOOTKM 3arOTOBOK Ha
(bpe3epHbIX CTaHKAX C 3JIEMEHTaMH PEXUMOB pe3aHus. TUMbl ppe3 ¥ MOBEPXHOCTH UMH 00pada-
teiBaemble. [llmndoBanme. OcHOBHBIE cXeMbl NUTH(OBAHUS. DIIEMEHTHI PEKUMOB pe3aHUs IpU
nundoBaHuu. XOHUHTOBaHUE: CXeMa, CYITHOCTh U HazHaueHue. CynephruHUITNPOBAHUE: CXEMA,
CYILIHOCTh U Ha3zHaueHue. llomupoBanue, abpa3uMBHO-KUAKOCTHAs OTAEINKA, IPUTHPKA - CYILHO-
CTH 3THX 00paboTOK, X HazHaueHue U pazauuue. CriocoObl Hape3aHus pe3bObl

5.3. Tembl 1 (opMBbI 3aHATHI CEMHUHAPCKOT0 THIA

VY4eOHBIM MIaHOM MO AUCLUILIMHE IPEAYCMOTPEHBI 1a00paTOpHbIe 3aHATHS 7Sl OUHOU U
O0YHO-3209HOU (popMam 0OyUYeHHsI, a TAKXKE COYeTaHUE JIAOOPATOPHBIX M MPAKTUICCKUX 3aHATHHA
JUIs 3204HON (POpMBI OOYUEHHS.

TpynoemMkocTs, gac
No HaumenoBanue paznena auc- dopma npoBeeHus oaHo-
LUIUTMHBI (MOIYJIS) 3aHATUA OYHast 3a04yHas
3a04Hast

1. | OcHOBBI CTpPOEHUS U CBOMCTBA JaBopatopHas pabota 6 5 1
METAJUIOB

2. | OcHOBBI TepMHUYECKOH 00pa-
OOTKH 1 TOBEPXHOCTHOTO Jlaboparopnas pabota 6 2 2
YIIPOYHEHHUS

3 EZE;?;Z?HHOHHH(% METAILIbL JlaGoparopHas paboTa 4 - 1

4. | Hemeraminueckue U KOMIO-
3UIIMOHHBIE MaTepHAaJIb i ) i i

5. | OCHOBBI TEXHOJIOTUU KOH- JlaboparopHas paboTa 12 - 2
CTPYKIIMOHHBIX MaTepHAaOB [IpakTdeckas pabora - 4 -

HTroro yacos: 28 8 6
5.4. leTaau3anusi CaMOCTOATEJIbLHONH PadoThI
| No | Hammenopanue paznena | Buj camMocTosiTenbHoil paGoTs | TpynoeMkocTs, yac

10



TUCITUATIITUHBI (MOTYJIs1) ounas | saounas OYHO-
3a04Has
1. | OcHOBBI cTpOCHUS U U3y4eHHE TEOPETUIECKOTO Kypca 8 12 14
CBOICTBA METAJUIOB MOATOTOBKA K TeKyIiemy koutpomo | 1,5 2 15
IIOATOTOBKA K HpOME)KYTO‘IHOI;'I 1,5 5 2,5
aTTecTaluu
2. | OCHOBBI TEPMHYECKOM U3yYCHHE TEOPETHIECKOTO Kypca 14 18 18
00paboTKH U TOBEPX- MOJITOTOBKA K TEKYLIEMY KOHTPOJIIO 15 2 2
HOCTHOI'O }’HpqueHI/I}I IIOATOTOBKA K HpOMC)KyTO‘IHOfI 1’5 5 2,5
aTTecTaluu
3. | Koncrpykiuonssie me- M3y4eHHE TeOPETHIECKOT0 Kypca 10 14 14
TAJUIBI U CILIABBI MOATOTOBKA K TeKyiiemy kKourposo | 1,5 2 15
IIOATr0OTOBKA K HpOMC)KyTOLIHOI‘/'I 1,5 5 2,5
aTTecTaluu
4. | Hemeramnuueckue u U3YYCHUE TEOPETHIECKOro Kypca 18 22 24
KOMIIO3UIIMOHHBIE MaTe- | MOATOTOBKA K TeKymieMy Koutpoaro | 1,5 4 3
HAJIBI MHOATOTOBKA K IPOMEKYTOUHOMN
p rrectamn 4,15 | 5,65 6,15
5. | OCHOBBI TEXHOJIOTUU U3y4eHHEe TEOPETUIECKOT0 Kypca 3 7 8
KOHCTPYKIIMOHHBIX Ma- | MOJATOTOBKA K TEKYIIEMy KOHTPOJIIO 4 6 4
TEPUAJIOB BBITIOJHEHUE JIOMAILHETO 3aJaHUS 12 12 12
MOATOTOBKA K MIPOMEKYTOUHOM 6 8 6
aTTecTaluu
HToro yacos: 89,65 | 129,65 121,65
6. Ilepevyennb yueOHO-MEeTOANYECKOr0 0O0ecneYeHHs M0 JUCUUILIHHE
OcHOBHAasi M TOMOJTHUTEIbHAS JTUTEPATypPa
T'on
Ne ABTOp, HAUMEHOBAaHHE n31a- [Ipumeuyanune
HUs
OcHognasa numepamypa
1 | Ap3amacos, b. H. Marepuanosenenue : yueOnuk / b. H.
Ap3amacos, B. 1. Maxkaposa, I'. I'. Myxun. — 8-e u3n., HonHOTeKCTOBLL
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c.
— ISBN 978-5-7038-1860-2. — TekcT : onexrpon- | 2006 | FOCTYTHPH BXOXC
. ) T10 JIOTUHY Y TIapo-
Hblil // JlaHb : 27€KTPOHHO-OMOIMOTEYHAs cCHCTEMA. — %
URL: https://e.lanbook.com/book/106366 — Pexum o
JIOCTYTA: JIsl aBTOPU3. TOJIH30BaTElNeH.
2 | MarepuanoBeJicHIEe W TEXHOJOTHS METAIIOB : YICOHHUK
JUISL CTYZICHTOB BY30B, OOYYarOIIMXCS M0 MAIIMHOCTPO-
ut. cneruanbHOCcTsM / I, T1. detncos [u ap.] ; mox pen. 2006 67 SK3eMILISPOB B
I'. TI. ®ertucosa. - Uzn. 4-e, ucnp. - Mocksa : Bricuias 6ubmuorexe VIIJITY
mkona, 2006. - 862 c. : wn. - bubmuorp.: c. 849. -
ISBN 5-06-004418-1 : 446.09 p.
3 | Apu, M.E.TexHonorus KOHCTPYKIIMOHHBIX MaTepHa-
70B ¥ MatepuainoBeneHue [TekcT]: yaeOHUK 1 BY30B / 1990 177 3K3eMILISPOB B
M.E. Hpuu, M.A. Mockanes. - MockBa: Beiciias miko- oubmmorexe YIJITY
ma, 1990. - 447 c.
Jlonoanumensnan numepamypa
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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

I'on

Ne ABTOp, HAUMEHOBAaHHE H31a- IIpumeyanue
HUs

4 | CnpaBOUYHHUK 110 KOHCTPYKLIMOHHBIM MaTepuaiam
cupaBounuk / b. H. Ap3amacos, T. B. Conossena, C. A.
I'epacumos [u np.] ; noxn penakiueit b. H. Ap3zamacosa, [TonHOTEKCTOBBIM
T. B. ConoBbeBoit. — MockBa : MI'TY um. baymana, 2006 JIOCTYT TIPU BXOJIE
2006. — 640 c. — ISBN 5-7038-2651. — Texkcr : amek- 0 JIOTUHY U Tapo-
TpOHHBIH // JIaHb : JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA. mo*
— URL: https://e.lanbook.com/book/106473 — Pexum
JIOCTYMA: JUIsl aBTOPU3. TOJIb30BATENEH.

5 | ®uwmnmnos, M. A. MarepuanoBeieHue B aBTOMOOHIIE-
cTpoeHuH : yuebHoe nmocobue / M. A. @unumnmos, M. A. oMHOTeKCTORLL
I'epBacweB, A. C. XKunun. — EkarepunOypr : YpdV,
2015. — 310 ¢. — ISBN 978-5-7996-1399-0. — Tekcr : | 2015 | ~OC VI HPH BROAC
ANEKTPOHHBIN // JlaHb : AMEKTPOHHO-OMOIMOTEYHAS CH- 1o HOFHHY*H fapo-
crema. — URL: https://e.lanbook.com/book/99014. — o
Pexxum nocTtyna: s aBTOpuU3. MOJIb30BATENEH.

6 | IlepeBeptos, B. II. TexHonoruu KOHCTPYKIIMOHHBIX Ma-
TepuasioB : yueOHoe mocobue / B. II. IlepeBeproB. — HoNHOTEKCTOBLL
Camapa : CamI'VIIC, [6. 1.]. — Yacts 1 : CapouHsbie
texHonorun — 2013. — 120 c. — Tekcr : smektpon- | 2013 AOCTYIT TIPH BXOJE
HbIl // JlaHb : 2JIEKTpOHHO-OMOIMOTEUHAs cUCTeMa. — 1o HOFHHY*H f1apo-
URL: https://e.lanbook.com/book/130343 — Pexum o
JIOCTYMA: JIsl aBTOPU3. TOJIb30BaTelNeH.

7 | IlepeBeptos, B. II. TexHonornu KOHCTPYKIIMOHHBIX Ma-
TepuainoB : yueOHoe nocoobue / B. I1. [lepeBepTroB. — 2-
e u3j., mepepao. u zon. — Cawmapa : CamI'VIIC, [0. 1.]. oHOTeKCTORLL
— Yacrts 2 : JluteitHas u nopomkoBasi TexHojoruu. Jla-
3epHBIC TEXHOJIOTHH 00paboTKM MaTepuanoB pe3anwem | 2018 FIOCTYIL TIPH BXOZC
— 2018. — 192 c. — Tekcrt : snekTpouHbiit // Jlaup : o HOFHHY*H fapo-
AJEKTPOHHO-OMOMMoTeunass  cuctema. —  URL: o
https://e.lanbook.com/book/130452 — Pexxum nocryma:
JUIsl aBTOPHU3. NOJIb30BATEIIEH.

8 | IlepeBeptos, B. I1. TexHonornu KOHCTPYKIITMOHHBIX Ma-
TepuasioB : yueOHoe mocobue / B. II. IlepeBeproB. —
Camapa : CamI'VIIC, [6. 1.]. — Yactp 3 : TexHonorus IToTHOTEKCTOBBIM
o0paboTkn MmarepuanoB maBieHuem — 2013. — 125 2013 JOCTYTI NP BXOJIE
c.— Teker: oanekrponnsiit / Jlanb AIEKTPOHHO- 10 JIOTUHY U Tapo-
OoubIMoTeYHas cUcCTeMa. — URL: mo*
https://e.lanbook.com/book/130345 — Pesxxum poctymna:
JUIs1 aBTOPHU3. TOJIb30BATEIEH.

9 | Meramnoenenue [Tekct] : ydebHOe mocobue / B.
A. llotexuH ; YpanbCKuil rocylapCTBEHHBIH JI€COTEX- 5 SK3EMILIIPOB B
HUYECKHd yHuBepcuteT. - EkarepunOypr : VIJITY, | 2019

2019. - 99 c. : wn, uB. wi - bubmuorp.: c. 87. -
ISBN 978-5-94984-707-7

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

I'on
Ne ABTOp, HAUMEHOBAaHHE H31a- IIpumeyanue
HUs

10 | Marepuanosencuue [Tekct] : METOA. yKa3aHHs K BbI-
MOJIHEHUIO J1a0. paboT mo y4eOHoi aucuurinae "Mate-

pHAIIOBECHUE U TEXHOJIOTUSI KOHCTPYKI[. MaTepuaios” / 100 sk3emmiIsipoB B

2010

b. A.Ilotexun [u ap.] ; Ypai. roc. 1ecoTexH. YyH-T, o6ubnuoreke YIJITY
Kad. Texnomorun metaios. - ExarepunOypr : YIJITY,
2010. - 40 c.

11 TexHosOrUsT KOHCTPYKIIMOHHBIX MaTepuajioB U Mare-
pUAIIOBEAICHUE : METOJ. YKa3aHus K jab. paboram 1o 20
pasneny "OOpabotrka MetayioB pesanuwem”" / B, | 2007 KSCEMILIAPOB B
A. IlotexuH [u ap.] ; Ypai. roc. 1ecoTexH. yH-T. - Eka- bubmaorexe YIIITY
tepunOypr : [YIJITV], 2007.

12 | Pa3paboTka TEXHOJOTHH TOJY4CHHUS OTJIMBOK B IIeCya-
HO-TJIMHUCTHIX popmax [TekcT] : MeTo. yka3. 1Jis BbI-
MIOJIHEHUS TIPAKT. pabOThI O YUeOHOW JUCIUILIINHE
"TexHOI0TUsl KOHCTPYKIIMOHHBIX MaTEpHAaIoB" [UIsl CTy- 2012 65 sk3emmsapoB B
JICHTOB OYHOM M 3a04HOU (hopm oOyuenus. / H. K. Jxe- ouommorexe YIJITY
muies, B. B. Untomud ; Ypail. roc. 1€cOTexH. yH-T,
Kad. rexnonoruu meramnos. - ExarepunOypr : YIJITY,
2012. - 24 c.

13 | TexHOMOTHS KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB : METO/I.
yKa3aHUs MO BBIMIOJIHEHUIO J1a0. U MPakT. paboT Mo AuC-
nurnHe "Martepuanosenenue u TKM" / H. C. Yepewm-
HbIX, B. B. Mmommn, b. A. [lotexun ; Ypan. roc. neco-
TexH. yH-T. - EkarepunOypr : YIJITY, 2007. - 41 c.

*- IpekKIe YeM MPONTH MO CCBUIKE, HEOOXOIMMO BOUTH B CUCTEMY

90 sk3emnnspos B
2007 ouobmmoreke YIJITY

DOYHKIIUOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAIMOHHO-00pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCS COOTBETCTBYIOIMMU CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI
- antlekTpoHHas oudbaroreunas cuctema YIJITY (http:/lib.usfeu.ru/);
— 3JIEKTPOHHO-OMOIMoTeuHas cucrema «Jlauby (e.lanbook.com);
— DJIEKTPOHHO-OMOIMOTEYHAasT CcUCTeMa «YHHBEPCUTETCKass OHOJIMOTEKAa  OHJIAHH»
(biblioclub.ru);
- yHuBepcanbHas 0a3a manHbix EastView (OO0 «MBUCy) (https://dlib.eastview.com/
basic/details).

CnpaBoyHble 1 HHPOPMALMOHHbBIE CHCTEMBbI
— cpaBouHas npaBoBas cucrema «Koncymprantlmrocy» (http://www.consultant.ru/);
— cripaBo4HoO-TIpaBoBasi cucrema «Cucrema TAPAHT». CBoGoaHbIN noCcTyn (pexuM J10-
cryma: http://www.garant.ru/company/about/press/news/1332787/);
— IIporpaMMHasi CUCTeMa JUIsl OOHApPYKEHUsI TEKCTOBBIX 3aMMCTBOBAaHMN B YUEOHBIX U
Hay4YHbIX paborax «Anturuiaruat. BY3» (URL: https://www.antiplagiat.ru/);
— wuHpopmannonHas cucrema 1C: UTC (http://its.1c.ru/). Pexum goctyna: cBOOOAHBII.

IIpodeccnonanbHbie 0a3bl JAHHBIX

— @enepanpHas chnyx0a rocymapcTBeHHOW craTucTUku. OdunmanbHas CTaTHCTHKA
(http://www.gks.ru/). Pexxum noctyma: cBOOOIHBIH.
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— DNeKTpOHHBIN (OHJ MPABOBBIX U HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB // AKuuWO-
HepHoe obmiectBo «MHbopmanmonnas komnanus «Koaeke» (https://docs.cntd.ru/). Pexxum mo-
CTyIa: CBOOO HBIN.

— Dxonomuueckuit mopran (https://institutiones.com/). Pexxum noctymna: cBOOO HBIN.

— Undopmarnmonnas cuctema PBK (https://ekb.rbc.ru/). Pexxum nocrymna: cBOOO HBIN.

— OdunuanbHplii HHTEPHET-TIOPTAT npaBoBoii mHpopmarmu (http://pravo.gov.ru/). Pe-
JKUM JIOCTYTIa: CBOOOTHBIN

— ba3za noaHOTEKCTOBBIX M OHONMMOTrpadUUECKUX OMHMCAHUN KHUT U MEPHOJAUYCCKHX W3-
nmanuit (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBoOO HBIN

— I'maBOyxCrynentsr: O6pasoBanue u kapwepa (http://student.1gl.ru/). Pexxum mocryma:
CBOOOIHBIH.

- EnmmHoe okHO goctynma K oOpa3oBarelbHbIM pecypcam DenepaibHBIA  TOPTA
(https://www.big-big.ru/besplatno/window.edu.ru.html).Pesxxum moctyma: cBOOOIHBIIH.

- baza manneix «OtkpbiTas 6aza 'OCTos» (https://standartgost.ru/).Pexum mocryma:
CBOOO/THBIM.

HopMmaTuBHO-nIpaBOBbIE AKTHI

1. I'paxxnanckwmii kogekc Poccuiickoit @eaepanuu ot 30.11.1994 roga N51-D3. — Pexum
nocty: http://www.consultant.ru/document/cons_doc LAW 5142/

2. ®epepanbublit 3akoH «O 3amuTe npaB norpedbureneit» ot 07.02.1992 N 2300-1 (pen.
ot 08.12.2020). — Pesxum gocrym: http://www.consultant.ru/document/cons_doc LAW_305/

3. ®enepanbHblil 3aK0H «O0 obecrieueHnH eUHCTBA U3MepeHui» oT 26.06.2008 N 102-
@3. — Pesxxum noctymn: http://www.consultant.ru/document/cons_doc LAW_ 77904/

4. ®enepanbublit 3akoH «O0 nHGOpMaIu, UHPOPMALIMOHHBIX TEXHOJOTHUSAX U O 3aIIUTE
uHpopmanum» ot 27.07.2006 N 149-D3. — Pexxum noctymn:
http://www.consultant.ru/document/cons_doc LAW 61798/

7. ®OHJ OLCHOYHBIX CPEACTB JJIsl IPOBEACHUS POMEKYTOYHOM aTTecTAlMU 00y4al0 M X-
¢l 110 AUCHHUILINHE

7.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHHEM ITanoB X (POPMHPOBaHHS B IIpoLecce
0CBOEHMS 00pa30BaTeJIbHOI MPOrpaMMBbl

DopmupyemMble KOMIETEHIIMH Bun u popma koHTpOIIS

IIpoMe:KyTOYHBI KOHTPOJb. KOH-
OIIK-1 - cnoco0eH NpUMEHSTh €CTECTBEHHOHAYYHbIE | TPOJIbHBIE BOIPOCH! K SK3aMEHY

U OOUIeHHXEHEpHbIE 3HaHMS, METOJbl MaTeMmaruye- | Tekymmid KOHTPOJb: TECTHUPOBAaHUE,
CKOT'O aHajJM3a M MOJEIMPOBaHMs B MpodeccHoHalb- | 3alluTa Ja0OpaTOPHBIX M MNpaKTHYe-
HOH JESITENbHOCTH CKHX PaloT, BBIIIOJHEHUE JOMAIIHETO
3a1aHUs

7.2. Onucanue nokas3aresjed U KpuTepueB OLCHUBAHUS KOMIIETEHIMH HA Pa3JIMYHbBIX
Tamnax ux (popMupoBaHUs, ONMCAHME IIKAJ OLleHUBAHUS

Kpurepun ouneHMBaHMs YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (1Ipo-
MeKYTOYHBII KOHTPOJIb (popmupoBanus kommnerennun OIIK - 1)

OmMUYHO - NAH TOJIHBINA, Pa3BEPHYTHIA OTBET Ha IOCTaBJICHHBIN BOIIPOC, IIOKa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00bEKTe, JOKa3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE IPOCIEKUBACTCA YETKAsA CTPYKTYpa, JJOTUYECKas MOCIEN0BATEIbHOCTD, OTPAXKAI0-
I1asi CYIIHOCTh PACKPBIBAEMBIX MOHATHIA, TEOpUH, ABICHUNA. 3HaHHE 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (pOHEe OHUMAaHHUS €r0 B CUCTEME JJaHHOM HayKU U MEXAUCLUUIUIMHAPHBIX cBsizel. OTBeT
U3JI0KEH JINTEPAaTypPHBIM SI3BIKOM B TEPMUHAX HAayKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOIIUE BOIIPOCHI;
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XOpouto - [1aH TIOJIHBIM, PA3BEPHYTHIA OTBET HA IMOCTABJICHHBIA BOIIPOC, IOKA3aHO YMEHUE
BBIJICJIUTh CYLIECTBEHHBIE U HECYIIECTBEHHbIE IPU3HAKHU, IPUUUHHO-CIEICTBEHHBIE CBS3H. OT-
BET YETKO CTPYKTYPHUPOBAH, JOTUYCH, U3JI0KEH B TepMUHAX Hayku. OJHAKO JOMYIIECHBI HE3HA-
YUTeNbHbIe OMIMOKH MM HEIO0YEThl, UCIIPABICHHbIE 00YYaIONIMMCS C MOMOIIBI0 «HABOASIIINX
BOITPOCOB;

Y008j1emeopumenbHo - 1aH HENOJIHBIM OTBET, JIOTUKA U MOCIEA0BATEIbHOCTD U3JI0KEHUS
UMEIOT CYIIECTBEHHBIC HapylieHus. [lomymieHsl rpyObie OMmMOKY MpU ONMPEACTCHUN CYITHOCTH
pacKpbIBa€MbIX MOHATUN, TEOPUM, SIBICHUM, BCIEACTBHE HEMOHHUMAaHMs OOydYaloIUMCS HX CY-
HIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB U CBsI3ed. B oTBeTe OTCYTCTBYIOT BBIBOABI. Y Me-
HUE PACKPBITh KOHKPETHBIE MPOSBICHUS 0000IEHHBIX 3HAHUI HE MoKa3aHo. PeueBoe odopmite-
HUE TpeOyeT MOIMPaBOK, KOPPEKITUH;

Hey0oe1emeopumenbHo - 00y4aIUNics JeMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB
npeaMeTa, He YMEET JIeJIaTh apryMEHTHUPOBAHHBIE BHIBOJIbI U MIPUBOJUTH IPUMEPHI, MTOKA3bIBAET
cnaboe BiaJleHue MOHOJIOTHYECKON pedblo, HE BIIAJICeT TEPMUHOIOTUEH, IPOSBISET OTCYTCTBHE
JIOTUYHOCTH U TIOCJICIOBATEIILHOCTH W3JIOKEHUS, JIEIaeT ONIMOKH, KOTOPhIE HE MOXKET HCTpa-
BUTH, JJaXKe MPHU KOPPEKLIUU MPENOAABATENEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHUH.

Kpurepun oueHMBaHUsI BbINOJHEHHS] 3aJaHMH B TecTOBOW (popMe (TeKyluil KOH-
TpoJab popmupoBanusi komnerenuuii OITK-1)

[To uTOraM BBIMTOJTHEHHS TECTOBBIX 3aJIaHU OLIEHKA MTPOU3BOIUTCS IO YETHIPEXOATBHON
mkane. [Ipu npaBuibHBIX OTBETAX Ha:

86-100% 3amanuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amaHuii — OLEHKA «Y0081emMEOPUMETILHON,

MeHee 51% - OlleHKa «Hey0081em8opumebHO».

Kputepun oneHMBaHUs 3alIUTHI JAOOPATOPHBLIX M NMPAKTUYECKHX PadoT (TeKylMid
KOHTPOJIb (hopmupoBanusi komnerennuii OIK-1):

OMJIUYHO - BHITIOJIHEHBI BCE 3aJ]aHUs, 00yJaloUUiics YeTKO U 0e3 OUIMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOITPOCHI.

Xopouio - BHITIOJIHEHBI BCE 3a/IaHusl, 00yJaromuiicss 6e3 ¢ HeOONBIIMMHU OIMMOKAMH OTBE-
THJI HA BCE€ KOHTPOJIbHBIE BOIPOCHI.

Y0086/1emeopunenbHo - BHIIOTHEHBI BCE 3a/IaHHS C 3aMEYaHUSIMM, O0YJArOIITUICS OTBETHI
Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMH.

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

Kpurtepuu oueHMBaHMs AOMAIIHEro 3agaHus (TeKYIIHi KOHTPOJIb, GopMUpOBaHHE
komnerenuuii OITK-1):

omauuno - paboTa MPEACTABICHA B CPOK, BBIOJTHEHBI BCE Pa3/ieibl JOMAIIIHETO 33 aHHUS,
oopMIIeHHE, CTPYKTypa U CTHIIb pabOThl 00pa3lloBbie; pabOTa BBHIMOIHEHA CaMOCTOSITENBHO,
MPUCYTCTBYIOT COOCTBEHHBIE 000OIIECHMS, PEKOMEHAAIIMN W BBIBOJIBI; TIPH 3aIIUTE JTOMAITHETO
3a/1aHMs TaHbI TPaBUJIbHBIE OTBETHI HA BCE BOIPOCHI.

Xopouwio - paboTa TPECTaBIICHa B CPOK, HEKOTOPHIE pa3/elibl JOMAIIHEr0 3aJaHus BbI-
MOJTHEHBI C HE3HAUUTENBHBIMHU 3aMEUaHUsIMU; B OOPMIICHUH, CTPYKTYpE U CTUJIC 3aJaHMsl, HET
rpyOBIX OmMMOOK; 3aJaHUE BBIMOTHEHO CAMOCTOSITEIHHO, MMPUCYTCTBYIOT COOCTBEHHBIE BBIBOJIHI,
MIpH 3alIUTe JOMAIIHETO 3a/JaHUs JIaHbl PABUIIbHBIE OTBETHI HA BCE BOIPOCHI C MOMOIIBIO Mpe-
Mo TaBaTES.

yooenemeopumenvHo — paboTa MPECTaBICHA B CPOK, MHOTHE pa3/iesibl JOMAIIIHETO 3a/a-
HUS UMEIOT 3HAYUTENIbHBIC 3aMeYaHus; B 0OPMIICHUH, CTPYKTYPE M CTHIJIE PabOTHI €CTh HEIO-
CTaTKH; 33JJaHUE BBIMIOJHEHO CaMOCTOATENbHO, MPUCYTCTBYIOT BHIBOJIbL; MPU 3aIIUTE JTOMAILITHETO
3a/1aHUsI OTBETHI JaHbI HE HA BCE BOIIPOCHI.

Hey0oe1emeopumenbHo - padoTa MPEICTABICHA MM03)KE YCTAHOBICHHOTO CPOKA, 3a/IaHUs B
BBIIIOJIHEHBI HE MMOJIHOCTHIO WJIM HENPABWIBHO; OTCYTCTBYIOT WM CJlI€JaHbl HENPABUIbHBIEC BbI-
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BOIBI U 00001IeHNs; 0hOpMIICHHE 3aJlaHUsl HE COOTBETCTBYET TPEOOBAHUSAM; MPU 3aIUTE J10-
MAIITHETO 3a/IaHUs HE JJaHbI OTBETHI HA TIOCTABICHHBIC BOIIPOCHI.

7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUS] UJIH HHbIE MATEPHAJIbl, HE00X0AMMbIE 1JI
OLIEHKHU 3HAHU, YMEHHN, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3Y O LI X
Tanbl (JOPMUPOBAHNS KOMIIETEHIMI B Mpolecce 0CBOEHUsI 00Pa30BaTeIbHON IPOrpaMMBbl

3aganus B TecToBO# (popme (TeKyIHil KOHTPOJIB)

Texymuii KOHTPOJIb 3HAHUH TI0 TEMaM Kypca IIPOBOAUTCS B (popMe TecTupoBaHus. TecT 1o
Ka)KIOW TeMe COCTOUT U3 S BonpocoB. Huke npuBesneH oAuH U3 BapuaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuasioB. Da30BbIe IPEBPAILICHUS .

1. Ha pucyHke nokasaHa sjeMeHTapHas siueiika KPUCTAIUIMYECKOMN PEIIETKHU.

1) npUMHUTHUBHON KYOU4eCKOM

2) rpaHeleHTPUPOBAHHON KyOHYECKOU

3) rekcaroHajJbHO# IIOTHOYIIAKOBAHHOW
4) 00bEeMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OnpeneneHre TBEPIOCTH 3aKaJICHHBIX CTalel 1Mo Meroay PokBenna mpon3BoauTcs BaBiINBa-
HUEM B o0pazerf ...

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

2) anmasHoro konyca (mkana C) 4) cranpHOTO 1apHKa (1kana B)

3. MHOrOoda3HbIi CIIaB, KOMIIOHEHTHI KOTOPOTO MPAKTHYECKH HE PACTBOPSIIOTCS B TBEPJIOM CO-
CTOSIHUM U COXPAHSIOT UHAMBHIyalbHble KPUCTAJUINYECKHUE PELIETKH, IIPEACTaBISET COOO0H ...
1) cmech 3) XMMHYECKOE COeTUHEHNE

2) TBepAbIi pacTBOP 3aMeIIEeHUs 4) TBepAbIil pacTBOP BHEAPEHUS

4. Ilpu yMeHbIIEHUH PACTBOPUMOCTH YTJIepo/ia B JKejle3e C MOHMKEHUEM TeMIlepaTypbl U30b1-
TOYHBIN YTIIEPOJI BBIJIENSIETCS U3 TBEPIBIX PACTBOPOB B BUJIC ...
1) peppura 3) uemMeHTHTa
2) rpadura 4) TpoocTuta

5. JledexT KpUCTAIITMUECKON PELIeTKH, IPEACTaBIIONUI co00i Kpail «IHIIHENH» MOTYIIIOCKO-
CTH, Ha3bIBaeTCA ...
1) TpemmHoOM 3) nucnokamuen
2) neeKTOM ynakoBKU 4) nBOMHUKOM
Jomamnee 3axanne (TeKyIHii KOHTPOJIb)

Jomamnraee 3amaHue MO AUCIUILUIMHE TPEICTaBIsAeT cO00M NBe pacueTHbie paboThl. [lpe-
nojaBarejeM KaXJIOMy oOydarolieMycsl BbIIAETCsl BapHaHT WHIAMBHIYaJIbHOTO 3aJlaHMs, KOTO-
PBIN COIEPIKUT UCXOHBIE JaHHbIE. AJITOPUTM BBIIIOJIHEHUSI JOMAIlHEH paboThl MPOMKUCaH B Me-
TOIMYECKUX YKA3aHUSIX.

IIpuMep pparmeHTa JOMAIHETr0 3aaHUS TEMe
«PacueT pe:kMMOB pe3aHHs NIPH TOKApHOii 00padoTke»
BAPUAHT Ne3

1.1. leab. OcBOUTH METOAMKY U BBINOJIHUTH PACUET ONTUMAJIbHOTO PEKUMA PE3aHUS IS
TOKapHO# 00pabOTKH 3aTOTOBKH.

1.2. UcxonHble JaHHbIE:
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CaoiicTBa Pazmepsnt Pazmep
Marepuana 3ar0TOBKU JeTanu
IlTepoxosa-
IIpenen CocrosHne
O06pabaTbI- Teepa- |Toxapnas TOCTh 00pa-
Ne . | IPOYHOCTH ITOBEPXHO- Jnina Jnna .
BACMbIH npu pacts- | TP ONCPAMIT|- 11 3ar0- Huametp| I3, mm [Tuamerp | lg, Mm OaTpiBacMoit
Matepuan | HB, MIla | (mpun.3) TOBKIL D. Mt » 4. v ’ TTOBEPXHOCTH
o, MITa (xre /mmv?) ’ ’ Ra,Mxm
Cramnb 45 2246
3 roCT 598 (229) TO=1 POKAT 40 150 37 90 12,5
1050-74
nloo/ Mur]
2/abroe dbuxerue
Q[Q AN
Puc. 1 — Dcku3 21eMeHTOB pexuMa pe3aHus
] pu 00TaYUBaHUU
~
BN
S
St/ 00]
dbuxerue nodaqy

B kauecTBe 3aroTOBKM HCIIOJNIB3YyEM IIPOKAT, BCJIEICTBUE ATOIO IOBEPXHOCTH
3aroToBKkM mnpuHUMaeM 0Oe3 kopku. lllepoxoBatoct moBepxHocTH Aetanmu Rg= 12,5

BBITIOJIHAKO YCPHOBOC TOUCHUC.

2. Ilopsinok npoBeeHust pac4eToB
2.1. Bpi0op cnnoco6a yCTaHOBKH 3ar0OTOBKH HA CTaHKe
3aroToBKa JOJKHA 3aKPEIUIATHCS B TPEXKYJIAUKOBBIM NaTpoH, T.K. JJIMHA 00pabOTKU He
npeBbimaer 4erelpex auaMeTpoB (ld< 4dd,90mm <I148MM) M auaMeTp JeTald MeEHbIe

nuamerpa oopaboTku Hax cranuHon (d <ddcp,37MM < 250Mm) [1, mpui.2].

2.2. Bp10op Moaesn cTaHKa I 00pad0TKH 3ar0TOBKH

Mopnens craHka BbpIOMpaeM IO TEXHHYECKUM XapakTepuctukam [1, mpmin2] B
COOTBETCTBUM C rabaputamu 3aroToBkH (40 MM 1 150 MM), criocoboM ee yCTaHOBKH M THIIOM
npou3BojacTBa. IlpM ycTaHOBKE 3aroTOBKM B TPEXKYJIAYKOBBIM MATPOH yYUTHIBAEM
HanOoNbIIMI TuaMeTp o0padotku Haj cranuHOU (der=400 mm). [Tpu

VYcTaHOBKE 3aroTOBKM B IIEHTpaxX YYMTHIBAEM HaumOONBLIMK AuaMeTp 0OpabOTKH Haj
cynnopToM (dep= 220 MM) U paccrosHue Mexay uentpamu (Ip= 1000 mm). Ilpu o6paboTke

3aroTOBOK B BHJI€ MPYTKOB JUIMHOM OoJjiee pacCTOSHHS MEXAY LIEHTpaMu MpHU BHIOOpE MOAEIH
CTaHKa YYUTHIBAIO HAWOOJBINIWK nuamerp npyTka B mmuHzaene (dp= 45 mm). CpaBHHBas

rabapuTHbIE pa3Mepbl ¢ TEXHUYECKHMMH XapaKTepUCTUKAMU TOKApHO-BHUHTOPE3HBIX CTAHKOB,
IIPUMEHSIEM CTaHOK MoJenbio 1 K62.

2.3. Beioop pe3na

Bri6op BhINONHSIEM B 3aBHCHUMOCTU OT BuAa TokapHoi omepaiuu (TO=1), xecTkocTH
cucreMbl CITU]] (HexxecTkas cuctema), mozenu ctanka (1K62), oopadaTeiBaeMoro marepuaia
(Cranp 45 I'OCT 1050-74) n cocTosiHMS TOBEPXHOCTH 3arOTOBKH (IIPOKAT).

Bribop THma pe3na BBINOJHSEM B 3aBUCHMOCTH OT BHJAAa TOKapHOHM omepanuu
(ITpunoxxenune 3). OCHOBHbIE THIIBI TOKapHBIX PE3L0B, OCHAIEHHBIX TBEPIOCIIIABHBIMU
IUIACTUHAMU, IPUBEJEHBI B Tpui.4,[1].
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Br16op BBICOTHI pe3lia BHITIOTHSEM B 3aBUCUMOCTH OT MOJICNHM CTaHKA, HA KOTOPOM
BBINOJIHsIETCST 00paboTka. Breicota pe3ma H nomkHa OBITh paBHA PACCTOSHUIO OT JIMHUHU
[IEHTPOB JI0 OMIOPHOW MOBEPXHOCTH pe3neaepxkarens h (25 = 25) [1, npun.2]. Hlupuna pesma
JUTs ToBbIIeHUs skecTkocTd cuctembl CITWJ] npuHuMaeM HauMOOJNBIIYIO CTAaHIAPTHYIO IS
BBIOPaHHOW BBICOTHL. BbUIeT pacTouHBIX pe3noB (L) BHIOMpacM B 3aBHCHMOCTH OT JIJTHHBI
pacrauuBanus (L>1g,140>90).

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

T =
L
% Puc. 2 — Pesern; TokapHbIi TPOXOAHOM,
OTOTHYTBIN C MJIACTUHKAMU U3 TBEPJIOTO
, _ J<t  crumasa (rOCT18877-73)
% ;/:9 I
e
CeueHnue BennunHa OCHOBHBIX YIJIOB,
OGo3HaYCHNE pes3ua LvMm | mMmm | a,Mm rpan
HXB MM
P P1 Y a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. OnpenesneHue riayoOuHbI pe3aHus

['myOuHy pe3aHuss paccuUThIBa€M B 3aBUCUMOCTHM OT HpPUIyCKa Ha 0OpaboTKy
3aroToBkH. [Ipu 4epHOBOI 00pabOTKE MPUITYCK CHUMAETCs 3a OAuH npoxoi. [Ipu stom mis
BCEX TOKApHBIX OMNEpaluii, KpoMe MOJPE3KH TOPILOB, IIyOHWHA pe3aHMsl PacCUUTHIBAETCS IO
dbopmyre:

t:D__d
2

rie,D—nauameTp 3aroTOBKH, MM,
d— nuamMeTp JneTanu, MM.

40-37
2

t =15mm

2.5. Onpenesienue nogaumn

Breibupaem Benuuuny nogaun S= 0,4-0,5MM/00 B 3aBUCHMOCTH OT BuAa 00pabOTKH
(uepHoBoe Touenue), marepuana 3arotoBku (Cramp 45 ['OCT 1050-74), ceuenus pesmna
(25x20mm), muametpa netanu (37 Mm) u riryOuHsI pe3anus (1,5mm) [ 1,mpun.7].

BriOpanHyto BenTUUMHY 1M0/Ia4M MPOBEPSIEM MO TEXHUYECKUM XapaKTePHUCTUKAaM CTaHKa
[1, mpun.2]. Ilpn 3HaYeHHsIX NPOAOJIBHOW MOJAYM Spp BbIOMpaeM Onukaiillee MeHbLIce

snauenue 0,47Mm/00.

2.6. OnpenesieHue CKOPOCTH pe3aHus
CkopocThb pe3anus Ipu ToueHUH 1 ctankoB 0e3 UITY onpenensiercs mo ¢popmyie:

Cy

V =
TM.tXv .gYv

’ Kmv ’ I'<nv ’ Kuv ’ Kgov ’ qulv ’ Krv ’ KOV’
M/CeK,
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rae, t — riryouHa pe3anus, Mum;

S — nomauga, MM/00;

CvV — k03¢ unment, 3aBuosIIUi OT OAaYN U MaTepHaja 3aroTOBKHU; JJIs YTIIEPOAUCTBIX
Y JIETUPOBAHHBIX CTAJIEH MPU TOYEHUM pe3llaMU C IUIACTUHKaMU U3 TBepnoro cmiasa T15K6
Cv=420 npu S<0,30 mm/00,

YV — [OKa3aTeiab CTENEHH, 3aBUCALIMI OT MaTepualla 3aroTOBKU U MOJAYU: JUIsl cTanen
yv=0,20 mpu S<0,30 Mmm/00,

M, XV — MOKa3aTeNu CTENEHH, 3aBHCALINE OT BHUAAa OOpaOOTKM: MPH TOYEHUH H
pactaunBanun M=0,20, xv=0,15;

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

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

Kuv —koapummenT, yauThIBaIOIUKA MapKy TBEPJOCIUIABHON TutacTHHKU: Kuv=1 mis
T15K6 u BK6,

Kov — ko3 punmenT, yanThIBaIONM BETMYHHY TIABHOTO yria B miaHe y pesuna: Kov
=1 npu @=45°

Kelv — k03pOUIHEHT yYUTHIBAIONINI BETMYMHY BCIOMOTATEIBHOTO yria B IUIAHE Y
pesna: Kolv=0,87 npu ¢l =45°;

Krv — xoaddutment, yaursiBaromuii paguyc npu Bepumae pesna: , Krv=0,94 npu r=1,0
MM

Kov- xo3ddunment, yuutsiBarommid B 0OpabOTKU: TpU APYrHX BUIAX TOKAPHOH
ob6pabotku Kov=1.

350
V= -4,08-1-1-1-0,87-0,97 - 1=521m / mun
60°%° .15%'> .0,47°%
ITocne OIIPEACIICHUS CKOPOCTU PE3aHUA PACCUHUTBIBACTCA YaCTOTA BpalllCHUS IIITHHIACIIA
o ¢popmyie
1000-v
n=—
z-D
r/ie, U — CKOPOCTh pe3aHusi, M/MHH,;

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

n= M = 414806 [ mun
3.14-40

Haiinennyro 4actoTy BpalleHHs LINUHAES  INPOBEPIEM IO  TEXHUYECKUM
XapakTepucTukam craHka [1, nmpui.2]. Takoil 4acTOThl BpalleHUs IINUHAEIS Y CTaHKa HET,
no3tomy Oepem Oirpkaiiliee MeHbIIee 3HaU€HUE U3 TEXHUYECKUX XapaKTepUCTUK (n(p=2000).

[To ckOppeKTUPOBAHHOM YacTOTE BpaIllEHHUs TIOJICUUTHIBAEM (PaKTHUECKYIO CKOPOCTh pe3aHus,
KOTOpasi BO3MOKHA IIpU paboTe Ha BEIOpAaHHOM CTaHKe:
-D-n 314-40-2000
V¢,=ﬂ = =251, m/MuH
1000 1000

2.7. IlpoBepka pexxuMa pe3aHusl 10 MOIHOCTH CTAHKA

[Tocne BbIOOpa pekuMma pe3aHus MPOBOJUM IMPOBEPKY HA JOCTaTOUYHOCTh MOIIHOCTHU
AIIEKTPOABHUIraTeNsl CTaHkKa. J[m 3TOro B 3aBHCMMOCTH OT MPOYHOCTH OOpabaThIBAEMOTo
MaTepuana 3arotoBku 0,=598 MIla, rnyOunel pezanus t =1,5MM, BEIUYMHBI NOJaYH S =

0,47 u ckopoctu pesanust Vp = 521M/MUH Haxoxy HeoOXoaumyto MouHocts NH=4,1kBr,

HEOOXOIUMYIO JUIsl pe3aHus MPHU BBIOPaHHOM pexxkuMe 1o npuit.10.
19



HaitnenHyr0 MOIIHOCTH CpaBHMBAK0 € MOIIHOCTBIO Ha IIMHUHAEIE CTaHKA, KOTOPYIO
OTIpeeIIsAoT 1o Gopmye:

Nmn = N,qB 'T’,KBT

rae, Nz — MOUIHOCTb JBUTATEIIsI CTAHKA;

n — KIIJI cranka.

Nyp=10-0,8=8kBT

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

i’

Bonpocs! k 1a0opaTtopHbIM padoTaM, Ha puMepe J1adopaTopHoii padoTsl «MeToabl
U3MepeHMsl TBePAOCTH» (TeKYIIHMd KOHTPOJIb)

1. HaiiTe onpezeneHue NOHATUIO TBEPAOCTh. BriOeprTe METObI M3MEPEHUS TBEPIOCTU
koBKoro yyryna K440-5. O6ochnyiite BbIOOD.

2. MaiiTe onpejesieHue NOHATHIO TBEPAOCTh. BriGeprTe METO bl H3MEPEHUS TBEPAOCTH
3aKkajieHHOM ctanu 651", O6ocHyiTe BBIOOD.

3. JlaiiTe onpezaeneHue MOHATUIO TBEPAOCTh. BriOepuTe MeTObI N3MEPEHUS TBEPIOCTU
nemeHToBanHo# cranu 18XI'T. OGocHyiiTe BBIOOP.

4. aiiTe onpeneneHre NOHITHIO TBEPAOCTh. BpiOepuTe MeTo 1l H3MEPEHUs TBEPIOCTH
MOBEPXHOCTH CTAJIbHOI'O Bajla YIPOUHEHHOH miactudyeckoil nedopmanueit. O60cHyiTEe BHIOOD.

5. Jlaiite onpesaeneHue MOHATUIO TBEPIOCTh. BoiOepuTe MeToabl N3MEPEHHS YIIPOUHEHHO-
ro TepMHUUYECKOIl 00paboTKoi anroMuHueBoro ciiaBa B95. O6ocHyiiTe BBIOOD.

6. JlaiiTe onpeneneHue MOHATUIO TBEPAOCTb. BoiOepuTe METOIbI M3MEPEHUS YIIPOUHEHHON
TepMHuueckoit 06padotkoii 6pon3sl bpAXKH10-4-4. O6ocHyliTe BBIOOD.

KoHTpoJsbHbBIe BONPOCHI M 321241 K 3K3aMeHY (IIPOMEeKYTOYHBINH KOHTPOJIb)

HpOMG)KyTO‘IHaSI arrecranus 1o JUCHUIIJIIMHE COrJIaCHO yqe6H0My IIaHy OPOBOJUTCA B
(1)opMe OK3aMCHa. 3K3aMeHaI_II/IOHHLII\/'I OMJIET BKIIFOYACT B ceOs JABa BOIIpocCa U3 TeOpeTquCKOﬁ
YaCTH KypcCa U 3alaHUcC. HepequL KOHTPOJIbHBIX BOIIPOCOB U MPUMCPHBIC 3aJaHUA OK3aMCHAll-
OHHOTI'0 OujeTa MMPUBCACHBI HUKC.

KOHTpOJIbHI)Ie BOIIPOCHI

1. OcHosbl cmpoenus u c80lcmea Memaios

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

2. JledexTbl cTpoEHUS KpUCTALIMYECKUX Tell. ToueuHble, TMHENHbIE (ANUCIOKAlN) U TOBEPX-
HOCTHBIE JieheKThl. [IMoTHOCTh Auciokanuii. BiusHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. BausiHus 1epekToB KpUCTAIITMYECKON PEIIeTKH Ha MPOYHOCTh MeTailioB. ['paduk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(hEeKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJIUTOHU3AIMS) U PEKPUCTAIIN3ALINS.

5. Onucats npouecc KpucTaUIM3aluuu. JlenapuTHas JINKBaLus.

6. CBOIiCTBa METAJJIOB C MpUMepamMu. MexaHndeckre cBoMcTBa MeTauioB. OCHOBHBIE T10-
Ka3aTelu IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPU CTATUYECKUX UCIIBITAaHUAX. J(narpamMma
pacTsKEHUS.

7. TBepmocTb. MeToibl H3MEPEHHUs TBEPAOCTH U 00J1acTH uX npumeneHus. [Ipusectu
MPUHILIMITAATIbHBIE CXEMbI U3MEPEHHUS TBEPIOCTH.

8. JInHaMU4eCcKue UCTIBITAHUSI METAJJIOB M UCIIBITAHUS IIPU IIEPEMEHHBIX Harpy3Kax.
[TpyHIMNIAAIBHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IIPEEN BBIHOCIUBOCTH.

9. CninaB. OxapakTepr30BaTh OCHOBHBIE TUIIBI CIUIABOB

10. JIuarpamma coctosiHus. MeTouKa MOCTPOCHUS TMarpaMM COCTOSTHUS Ha IpUMepe
cruiaBa Pb-Sb. TIpaBuio otpeskos.
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11. lnarpaMMBbl COCTOSIHUS CILJIaBa, KOMIIOHEHTHI KOTOPOTO B TBEPAOM COCTOSIHUM HEpac-
TBOPHUMBI, 00Pa3yIOT MEXaHUYECKUE CMECH CBOMX MPAKTUYECKH YUCTHIX 3epeH (Hanmpumep, Pb-
Sb, Sn-Zn). JlukBamus. Cxemsl cTpykTyp. dDa3zoBbie nmpeBpaiieHus B cucreme Sn-Zn.

12. JIlnarpamMmma cOCTOSIHUS CILJIaBa, KOMIIOHEHTHI KOTOPOTO HEOIPAHUYEHHO PACTBOPUMBI
apyr B apyre (Hanpumep, Cu-Ni). dazoBsie npeBpamienus B cucreme Cu-Ni. JIukBamus B cu-
creme Cu-Ni

13. lnarpamma COCTOSIHUSA CIUIaBa, KOMIOHEHTHI KOTOPOTo 00pa3yloT yCTOWYHMBOE XUMU-
4yeckoe coenHeHue (Hampumep, Mg-Ca).

14. lnarpaMmma cOCTOSTHUS CILIABOB U3 IBYX KOMIIOHEHTOB OI'pPaHHUYEHO PACTBOPHMEBIX B
TBepaoM coctosuuu (Hanpumep, Cu-Ag, Al-Cu). ®@a3ossie npespartienus B cucreme Cu-Ag.
CxeMBlI CTPYKTYP.

15. lmarpamma Fe-FesC. Trepabie dasbl cuctemsl Fe-FesC. dazoBeie nmpeBpalieHus B
cruaBax Fe-Fes;C. IpunnunuanbHble CXeMbl MUKPOCTPYKTYP JKEJI€30yTIIEPOAUCTHIX CIIABOB.

2. OcHnogvl mepmuieckoli 06pabomku u NOBEPXHOCMHO20 YNPOUHEHUs

1. Tepmuueckas oopadoTka. OcHOBHBIE apameTpsl pexxuma TO. OOuienpuHsaTbie 0003Ha-
YeHus Ha Juarpamme coctosiHus. [lepeunciants u 1aTh onpeaesaeHns OCHOBHBIM BUJIaM TEPMHU-
YecKoi 00paboTKn

2. Craauu pacnaza aycreHuTa. JluarpaMmma TepMOKMHETHYECKOTO paciajia ayCTeHUTa U
npeBpalieHuil aycrenura. [IpeBpailienns aycTeHnTa Ipy pas3InyHbIX CKOPOCTSIX OXJIaKIEHUSI.

3. OcoGennoctu auddy3noHHOTO, 0e311D(HY3MOHHOTO U CMEIIAHHOTO MPEBPAICHUs
ayCTEHUTA MPU PA3IUYHBIX CKOPOCTAX oxJyaxaeHUus. CTpyKTypbl, 00pa3yroluecs Ipy pa3ind-
HBIX CKOPOCTSIX OXJIQXKJICHHUS.

4. MapteHcuTHOE npeBpallieHue. 3akaika. Kpuruueckas CKOpoCcTh 3aKajiKu. 3akaauBae-
MocTh. [IpokanuBaemMocTs. BiusHue copepikanus yriepoja B CTaIAX Ha TBEPAOCTh MAPTEHCUTA.

5. [lepeuncnuTh OCHOBHBIE BUIBI TEPMUUYECKON 00paOOTKHU CTasiei. 3aKaika U €€ BUJIBI.
O06paboTka X0J0/10M, €€ Ha3HauUEHHE U 00JIaCTh MPUMEHEHHS.

6. OcHOBHBIE BUABI TEpMUUECKOH 00paboTku. OTHycK, ero Buasl. HazHaueHue kaxxaoro
BUJA OTITyCKa.

7. OcHOBHBIE BUJIBI TEPMUUYECKON 00paboTKu. OTxUT. Buabl oTokUra U MX Ha3HAYCHHE.
Hopmanusanus, ee nenu.

8. Xumuko-repmuueckas oopadotka ctanu. [Ipoueccst XTO. DakTopsl, BIUSIONINE HA
TG dy3uro Mpu XMMUKO-TepMHUUYECKONH 00paboTke

9. llementauus cranu. Tepmuyeckass o00pabOTKa IEMEHTOBAHHBIX CTaJIEeH.

10. A3oTHpoBaHUE U HUTPOLIEMEHTALIUSI CTAJIH.

11. IToBepxHOCTHAsA 3aKaiaKa CTaJH.

3. Koncmpykyuontvie Memaiivl U cniagvl

1. Knaccudukamus yriepoIucThiX ctajiei. MapKupoBKa KOHCTPYKIIMOHHBIX M HHCTPY-
MEHTAJIbHBIX YTIEPOAUCTHIX CTaNICH.

2. Bnustaue yriepoja Ha CBOMCTBA CTaJIEH. Y TJIEPOANCTHIC CTATH OOBIKHOBEHHOTO Kade-
CTBA, YIJIEPOJUCThIE KOHCTPYKITMOHHBIE KAUeCTBEHHBIE CTAIM, aBTOMATHBIE CTalll — MAPKUPOBKA
1 00J1acTH TPUMEHEHUSI.

3. JlerupoBaHnue cranel, BiusHue jerupyromux anementoB (Cr, Ni, Si, Mn, Co, A1 V, W u
T.7l.) Ha CBOMCTBA cTajeil. MapkupoBKa U KilacCu(UKAIMs JETUPOBAHHBIX CTAJICH.

4. lleMeHTyeMbI€ U yIIy4IlllaeMble IETUPOBaHHbBIE CTau. KOppO3HOHHOCTOIKHE JIeTHPO-
BaHHBIC CTAIH.

5. JlerupoBaHHBIE CTaIH C 0COOBIMU CBoOMicTBaMHU. [IpyXKHHHBIE U MAPUKOTIOAIIUITHUKO-
BBIC CTaJIH.

6. benble, oTOCNIEHHBIEC U CEPhIE YYTYHBI, KX CTPYKTYypa. MapKUpOBKa CEPhIX YyT'YHOB.

7. MapkupoBka uyyryHoB. O01acTi IPUMEHEHHUS CEPBIX, BHICOKOIIPOUHBIX U KOBKUX YYT'YHOB.

8. XKapocrotikue u xapornpounbie ctanu. CriocoObl MOBBIMIEHHUS KAPOTPOIHOCTH CTATCH.
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9. I'pynmbl HHCTPYMEHTAIBHBIX MaTEPUAIOB. YTJIEPOAUCTHIC U JISTUPOBAHHBIC HHCTPY-
MEHTAJIBHBIE CTAIM UX MApPKUPOBKA, JOCTOMHCTBA U HEIOCTATKU

10. I'pynnsl HHCTpYMEHTAIBHBIX MaTepPHaoB. BeIcTpOpeKyIas cTajib ¥ TBEP/AbIEC CIUIABBI
MX MAapKHUPOBKA, TOCTOMHCTBA U HEJOCTATKH.

11. U3nHococtoiikocTs. [lyTy noBeIIeHNs N3HOCOCTOMKOCTHU. I'pyIIibl H3HOCOCTOMKUX
CTaJen.

12. U3nococroiikue cranu: craib [ anduinbaa, KaBUTAIIMOHHO-CTOMKUE CTaIH, TpapuTH3U-
POBAHHBIE CTAJIH, IIAPUKOIIOAIINITHUKOBBIE CTAIIH.

13. MapkupoBka TUTEHHBIX U 1ehOpMUPYEMBIX JIaTyHEH, 001acTu npumenenus. Bnusaue
coJiepKaHus [IMHKA Ha (a30BbIil COCTaB M MEXAaHUYECKHE CBOWCTBA JIATYHEH.

14. MapkupoBKa TUTEHHBIX U 1e(HOPMUPYEMBIX OPOH3, 00IACTH TPUMEHEHHS.

15. lnarpamma «Al-nerupyromuii 3nemenT». Jlehopmupyemble antoMUHUEBbIE CIUIABbI, HE
YIIPOYHsIeMbIe TEPMUYECKON 00pabOTKO, MApKUPOBKA, 00JIACTH TPUMEHEHHUS, TPUMEPHI.

16. Iuarpamma «Al-nerupyromuii 3nemenT». Jlehopmupyemble antoMUHUEBbIE CIUIABBI,
YIPOYHSEMbIE TEPMUUECKON 00pabOTKOM, MapKUpOBKa, 00JaCTH MPUMEHEHUS, [IPUMEPBI.

17. Inarpamma «Al-nerupyromuii 3neMeHT». JIuTelHble antoMUHNEBbIE CIIaBbl, MAPKHU-
pOBKa, 00J1acT NPUMEHEHHUS, IPUMEPBHI.

4. Hememannuyeckue u KOMNO3ZUYUOHHbIE MAMEPUATILL

1. Knaccudukamus HeMETaJUIMIECKUX MaTEPUAIOB TI0 POUCX0xaeHuI0. CTpyKTypa
cBoiicTBa nonmMmepoB. Kiaccudukanus noaumepos 1o (GopMe MakpoMOJIEKYJIbl, IO HOJSPHOCTH,
110 (ha30BOMY COCTOSIHHIO, TIO TTOBEJICHHIO ITPH HATPEBAHHH.

2. Ioryuenue mnactmacc. [Tomumepuzanust. [lonukonnencanus Haznadenne n Mexanusm
neiictBus 106aBok. [1nacTMacchl ¢ HaOJIHUTEISIMH.

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

4. ITonyyeHue pe3uH, UX CTPYKTypa U CBOMcTBa. Buibl kaydykoB, X criocoObl MOITy4eHUs
1 00J1acTH IPUMEHEHUS.

5. V3ompeHoBsbIi, OyTaAMeHOBBIN, KpEMHUHOPraHUYECKH KaydyKH U Pe3UHbI U3TOTaBIIH-
BAE€MBbIE U3 OTHX KAy4yKOB.

6. IIpouiecc ByiKaHM3alU1, OCHOBHBIE BYJIKaHU3aTOPbl. OCHOBHBIE JOOABKU B PE3UHBI U
UX Ha3HA4YCHHE.

7. CTexIo, ero CTpoeHue, CBOMCTBA U cIocoObI MoyyeHHs. Buabl crekos u ux obaactu
IIPUMEHEHUS

8. KoMno3uunoHHbIi MaTepuai 1 ero KOMInoHeHTbl Crioco0b! MOTy4eHUS! KOMITO3UTOB.

9. KoMno3uIIMOHHBIE MaTE€pUAJIbl C HYJIb-MEPHBIMH HAMIOJIHUTEISIMH, C OJTHOMEPHBIMU
HAIOJHUTEIISIMU U C IByXMEPHBIMH HaNOJHUTEIAMU. CIIeYeHHBIN aIFOMUHHUEBBIN TIOPOLLIOK.

10. Komno3uiimoHHbIe MaTepralbl HA HEMETAUTNYECKON OCHOBE. CTEKIIOBOJIOKHUTHI. Y T-
JIEBOJIOKHUTBL. bopoBOJIOKHNTEL. OpraHoBoJOKHUTHI. KepaMuueckne KOMIO3UIMOHHBIE MAaTEPH-
aJbl.

5. OcHo8bl mexHoI02UU KOHCMPYKYUOHHBIX MAMEPUATIO8
5.1 OcHosbl tumetino2o npouzeoo0cmaa

1. JIutelinble cBoiicTBa cruiaBoB. OCHOBHBIE JTUTEHHBIE CILIABbI.

2. TexHONOTHS TOYYEeHHsI OTJIUBKU B MECUYAHO-TIUHUCTON (hopme (TUThe B pa3oBbie Gop-
MbI), cxema, ocHacTka. DopMOBOUHBIE U CTEPKHEBBIE CMECH.

3. TexHosiOTHA MOJIy4Y€HUS OTIUBOK B 000JIOUKOBBIX (popMax.

4. TexHONOTUs OJIYYEHHUS] OTIIMBOM METOJOM JIUThS MO BBIMIABIIIEMBIM MOJIEIISIM.

5. TexHONOTHS TUTh KOKUJIIb.

6. M3roTtoBieHme OTIMBOK [IEHTPOOESIKHBIM CIIOCOOOM.

5.2 OcHogbl 06pabomku mMemanios 0asieHuem

1. [Tousatue OM/I. ®@akropsl, Baustomue Ha OM/I.
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2. OcHoBHble 3akoHOMepHOCTH OM/ 11 00;1aCTH UX IPUMEHEHHUS.

3. Xapakrepuctuku aedopmaruu. Bousaue OMJ] Ha CTpYKTypy UM CBOMCTBA METAILJIOB.
[ToHsiTHst aHU30TPOINUS, TEKCTYPA METAJLIA, HAKIIETI U PEKPUCTAIIM3aLIMSL.

4. HarpeB meramia nepenq OM/I. Kiaccudukanusi mporeccoB 00pabOTKH JaBJIEHUEM 10
cxeMmam, Temreparype Ae(opMupoBaHUs U IO HA3HAYCHHIO.

5. IlpokaTtka u ee OCHOBHBIE CIOCOOBI (IpuUBeCTU cxeMmbl). Bunabl mpoduseir copToBoro
npokata. biaromsl 1 cIs10bI.

6. KoBka. CymHOCTS Ipolecca 1 €ro OTJIMYKe OT IpeccoBaHus. JloCTOMHCTBA U HEAOCTAT-
KH.

7. Onepanuu cBOOOAHON KOBKH: OCajika U €€ Pa3HOBUAHOCTH, MPOIIMBKA, KOBKA B IO/I-
KJIQJHBIX IITaMIax - IPUBECTH CXEMBI U IEPEYUCIUTD IPOAYKIHIO.

8. Pa3HOBUIHOCTH MPOTSKKU - MPUBECTH CXEMBI U MEPEYUCIUTD npoaykuuto. O6opymno-
BaHUe JJIs KOBKU U €r0 Ha3HauY€HUE.

9. IIpeccoBanue. CymHOCTh Mpoliecca U €ro OTIMYUTEIbHbIE 0COOeHHOCTU. CXEeMBI MPSIMO-
ro u oopaTHOro npeccoBanus. [Ipoaykims npeccoBanusi. JlOCTOMHCTBA U HEAOCTATKH METO/A.

10. Bonouenue. CynHocTh, cXeMa, 0COOEHHOCTH U MPOYKIIHS MpoIiecca.

11. OObemHas wWTaMIOBKa, €€ CYUIHOCTh. OTauuusi 0ObEMHOM IITAMIOBKH OT KOBKH.
[IpuBecTr cxembl IITAMIIOBKM B OTKPBITHIX M 3aKpBIThIX mTamnax. [Ipeumyiectsa u Hepocrat-
K1 00BEMHOM IITAMITOBKHU TIEpPe/l KOBKOM.

12. ®opmoobpasyrone U pa3aenuTeNbHbIE ONepallui XOJI0JHOW JTMCTOBON IITAMIIOBKH.
IIpuBectu onpeneneHus U PaCKpbITh CYTh 3TUX ONEPALMIA.

13. Pa3HOBUAHOCTH XOJIOAHONW 00bEMHOM MTaMIOBKH. [IpuBeCTH CXEMBI.

5.3 OcHosbl mexHono2uu c86apoOUHO20 NPOU3BOOCEA

1. Cpapka. Tepmuueckue, MEXaHUUECKAE U TEPMOMEXaHUYECKUE METOABI CBAapKu. JocTo-
WHCTBA U HEIOCTAaTKH CBapKU IUUIAaBJICHUEM U JaBJICHUEM. XMMH3M U MEXaHU3M IPOLECCOB CBAP-
KH.

2. JIocTOMHCTBA U HEIOCTATKH CBAapHBIX coeauHeHui. [lapaMeTpsl, peryiupyrome mpo-
1[eCC CBApKU. THII CBAPHOTO COCIUHEHUS

3. UcTouHuKu TOKa JUIsl 3J€KTPOAYroBoi cBapku. Pyunast nyrosas cBapka. KoHcTpykuus
anektpoaa 1 PZIC. Beibop anextpoaa.

4. DNeKTpPOKOHTAKTHAsI CBapKa, €€ CYLIHOCTb U BHUJbI (IIPUBECTH TPU cXeMbl). Perynupy-
IOLLME [TapaMeTPbI TOU CBApKH.

5. Crpoenue razosoro miamenu. ['azoBas cBapka. Vcnonb3yemble ra3bl 1 CBapOYHbIE Ma-
Tepuabl, 000pyI0BaHKE. Y CTPOICTBO ra30CBApOYHON TOPEIIKH.

6. TexHosOTHSI MpOIECCa Ta30BOM pe3KU. Y CTPOHUCTBO Ta30BOTO pe3aka.

7. Ilna3meHHas cBapka. Y CTPONCTBO IIa3MEHHON TOPENKH (I1a3MOTPOHA).

8. IlomyaBTomaTHueckas U aBTOMaTh4yeckas AyroBasl cBapka moj cioeMm ¢utoca. [Jyrosas
CBapka B aTMOcdepe 3alIUTHBIX ra3ax.

9. DnekTponuIaKkoBas CBapKa.

10. CBapka jaBieHHEM (XOJI0JHAs CBApKa).

11. CBapka Tpenuem.

12. CBapka B3pbIBOM.

13. CneunanbHble TEPMUYECKHUE TPOLIECCHI: HAILJIABKA, HAMBUICHHE, MalKa.

14. TexHonoruveckas ¥ pU3NUECKasi CBAPUBAEMOCTh. BIsHIE JTETUPYIOIIUX JIEMEHTOB U
IpuMeced Ha cBapuBaeMocTh. [loapasnenenne craneil Ha YeThIpe rPYIIbI CBAPUBAEMOCTH.

5.4 Obpabomxa memannos pezaruem

1. Knaccudukanus MeTauIopeXyuux CTaHKOB 110 METOY 00pabOTKH, IO YHUBEPCATHHO-
CTH, I10 CTCIICHU TOYHOCTH.

2. PexxuMbl pe3aHusi U IEpOXOBATOCTh MOBEPXHOCTH. BiusHue peKUMOB pe3aHus Ha Iiie-
poxoBaTtocTh. OCHOBHBIE OTIEpAIIUU TOYCHHUS (IPUBECTH CXEMBI).
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3. Tumbl TOKapHBIX PE3LOB MO TEXHOJIOTMYECKOMY Ha3HAYCHHUIO M ONEPAllMH UMH BBITIOJN-
HsIeMBbIE (CXEMBI).

4. DyeMeHTBl TOKapHOr0 MPOXOAHOr0 pe3ua. [IpuBecTu cxeMy 371€MEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepalfii ToueHus. Buasl cTpyXKu.

5. CBepiieHue, 3eHKepOBaHUE, pa3BEPThIBAaHUE (CXEMBbI). DJIEMEHTHI PEXKHUMOB PE3aHUS.

6. [IporsaruBanue. Cxembl 00pabOTKH 3arOTOBOK Ha MPOTSHKHBIX CTAHKAX C 3JIEMEHTaMH
PEKUMOB PE3aHMUA.

7. ®pesepoBanue. Cxembl 00pabOTKM 3arOTOBOK Ha ()pe3epHBIX CTaHKaX C JIEMEHTaMH
PEKUMOB PE3aHMUA.

8. Tunsl Gpe3 U MOBEPXHOCTH UMH 00pabaThIBacMBbIe.

9. Hlnmudosanue. OCHOBHBIE CXeMbl HUIU(GOBAHUA. DJIEMEHTHl PEKHMOB pPE3aHUs TpPU
UM OBaHUU.

10. XoHuHrOBaHME: CXeMa, CYIIIHOCTh U Ha3HAUYCHHUE.

11. CynepdunuirpoBaHue: cxema, CyIIHOCTh U Ha3HaYCHHE.

12. [MonmupoBanue, aOpa3uBHO-)KUIKOCTHAS OTJENIKA, IPUTUPKA - CYITHOCTH 3TUX 00pado-
TOK, X Ha3HAYCHHE U Pa3JINYue.

13. CiocoOsl Hape3aHus pe3bObl

14. UnctpymenTansHbie Matepuaibl. KpacHocTolkocTh. MI3HOC U CTOMKOCTH HHCTPYMEHTA.

Ilpumepnuie 3a0anusn

1. Brxiagplim noIIMITHUKA CKOTBKEHHSI

a) BbIOpaTh (M 000CHOBATH CBOM BBIOOP) MaTepuall U3 MPEACTABICHHOIO CIIUCKA.

0) Ha3HAYUTH CIOCOOBI TEPMUYECKOM 00pabOTKM C yKa3aHHEM TeMIepaTypHBIX
PEKMMOB HarpeBa v OXJIAXICHUSI.

1 2 3 4 5
Crains 45 Crans 40XH Craims Y8A Crams Y13A Crains 111X-15

1 2 3 4 5
Crains 45 Crans 40XH Craims Y8A Crams Y13A Crains 111X-15

2. llopmenp ruapoHacoca wusrotoBieH wu3 cramu 38XMIOA, wmnmmHApUYeckas
MOBEPXHOCTh MOJBEPrHYTA HITU(OBKE.

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

0) KpaTKo omucaTh BEIOPaHHYIO TEXHOJIOTHIO.

3. HazoBute mepeuunciieHHble MaTepuasibl U pacmmdpyite ux mapku: 9Xd; CU1S5; JI68;
BpAS.

a) M3 nepeuncieHHbIX BbIIIE MapOK BbIOEpUTE MaTepuall AJsl U3TOTOBIEHUS HOXEH i QY-
TaHOYHOT'O CTaHKa I10 JIEPEBY.

6) BeiGepute u 000cHyiTE CIOCOOBI TEPMOOOPAOOTKH ITHUX HOMKEH.

7.4. Coomeemcmeue 6annbHoll WIKANbL OYEHOK U YPOSHEll CPHOoPpMUPOBAHHBIX KOMNEM eHUU L

Ypogens chop-
MHUPOBAHHBIX OreHka ITosgscuenus
KOMIIETEHIIUI

Teopernueckoe cojiepxkaHue Kypca OCBOEHO MOJIHOCTBIO,
BCE MPEIYCMOTPEHHBIC MPOrPaMMON OOydeHHs ydeOHbIE
3aJJaHHS BBIIIOJTHEHEL.

Bricokuii OTINYHO OO0yuaromuiicss JIEMOHCTPUPYET CBOOOJTHOE BJIAJCHHUE
MaTepuaIoM, CIOCOOCH MPUMEHSTh €CTECTBEHHOHAYYHBIC
1 OOIIECHHKEHEPHBIC 3HAHUS, METOJBl MAaTEeMAaTHYECKOTO
aHaIM3a W MOJEIMPOBAHUS B NMPOQPECCHOHATBHON nes-
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Ypogens chop-
MHUPOBAHHBIX
KOMIIETEHIINH

Orenka

IlosacHenus

TCIBbHOCTHU

bazoBriit

Xopomo

Teoperrueckoe colepikaHue Kypca OCBOCHO IOJHOCTBIO,
BCE MPEAYCMOTPEHHBIC MPOTPaMMOi 00ydYeHHs yueOHbBIE
3a/IaHHsl BBIIIOJTHEHBI C HE3HAYNTEIIbHBIMU 3aMEYaHUSIMU.
OOyuatomuiics cBOOOJHO BIIAZCET MATEPHAIOM, CIOCO-
OCH NPUMEHSITh €CTECTBCHHOHAYYHBIC U OOIICHHKEHEP-
HBIC 3HaHUA, MCTOJAbI MAaTCMAaTUYCCKOI'O aHajinu3a U MOAC-
JIMPOBAHVsI B IPOPECCHOHAIBHOM JICSITEIIbHOCTH

[Toporossrit

Y noBnerBopu-
TEIIHHO

Teoperuueckoe cojaepkaHue Kypca OCBOCHO YaCTHUYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX TPOrPaMMOil 00yUeHHS
y4eOHBIX 3aJ]aHHI BBHITIOJHEHO, B HUX UMEIOTCS OIINOKH.
OOyyaromuiicst crmoco0eH MOoJl PYKOBOJACTBOM BIAJIETh
MaTepuajioM, MPUMEHATh €CTECTBEHHOHAY4YHBIE M 00-
[IEMH)KEHEPHbIE 3HAHUS, METO/Ibl MATEMAaTUYECKOTO aHa-
U332 U MOJEIMPOBAHUS B MPO(ECCHOHATBLHOU JIESATEIIb-
HOCTHU

Huskuit

Henosierso-
PHUTEIBHO

Teopetnueckoe cojep:kaHue Kypca HE OCBOEHO, O0Jib-
IIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOil  o0ydeHus
yueOHBIX 3aJjaHUi MO0 HE BBINOJIHEHBI, MO0 ColepKaT
rpyOble OmuOKH; TOMOJHUTENbHAS CaMOCTOsITeNIbHAs pa-
00oTa HajJ MaTepuajoM He IpHuBeia K KakoMy-JIMOO 3Ha-
YUTEIbHOMY MOBBIIIEHUIO KayecTBa BBIMOJIHEHUS yuyel-
HBIX 33JIaHUM.

OOyuaromuiics He JEMOHCTPUPYET CIIOCOOHOCTEW Bia-
JIeTh MaTepualioM, HE CHOCOOEH TMPUMEHSTh €CTECTBEH-
HOHAayyHbl€ U OOIIEMH)XEHEPHbIE 3HAHMS, METOJbl MaTe-
MaTHYECKOTO aHalli3a M MOJICIMPOBAHUS B TpOdeccho-
HAJIbHOW JESTeNbHOCTH

8. MeToauyeckue yKa3aHus 1Jisl CAMOCTOSITEJILHOW PadoThI 00y4ar0IHUXCs

Camocmoamenvnaa padoma — TIaHUpyeMas ydeOHAs, HAyYHO-HCCIIEOBATEIbCKAS
paboTta 00ydJaromuxcs, BBIOJIHAEMAas BO BHEAYJUTOPHOE (ayAMTOPHOE) BpeMs MO 3aJaHUI0 H
NP METOJJMYECKOM PYKOBOJICTBE TPETOIaBaTesi, HO 0e3 ero HemoCPEACTBEHHOTO YJacTHs (TIpH
YaCTUYHOM HETOCPEICTBEHHOM YYacTUU TMPENoJaBaTelisd, OCTABIAIONIEM BEIYIIYI0 pOJb B
KOHTpoOJIe 3a paboToii cryaeHToB). CamocTosATeNbHass padoTa OOyJarOMIMXCsl B By3€ SIBIISCTCS

Ba’XHbBIM BUJOM HX y‘IC6HOI>i n HaquOﬁ ACATCIIBHOCTH.

B npouecce uzydenust aucuuiuinabel «MartepuanoBeneHre. TeXHONIOrusT KOHCTPYKIUOH-
HbIX MarepuasioBy HamnpasieHus 23.03.03 ocnosenvimu euoamu camocmosmenvHou padomot

SABIIAIOTCA:

- U3YUYCHHME TCOPECTUYECKOT0 KypCa,

- IOJTOTOBKA K TEKYIIEMY KOHTPOJIIO;

- BBIIIOJIHCHUE JJOMAIIIHEr 0 3aJaHusl,

- IIOATrOTOBKA K HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

H3yuenue meopemuueckozo Kypca BKIOYAET B ceOsl:

- M3y4YeHue y4yeOHOM,

NEpUOaANYCCKUX

U3JaHUA C

HAay4yHOM M  METOAUYECKOM JIUTEepaTypbl, MaTepUajoB
NPUBJICUCHUEM  DJIEKTPOHHBIX  CPEACTB  O(UIIMAIBHON

MePUOINYECKON U HAyYHOH WH(DOpMAIUH;
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- U3y4YCHHE U CHUCTEMAaTHU3aLUI0 OQHUIHMATIBHBIX TOCYJAapPCTBEHHBIX JTOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJICHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPAaBOYHBIX MATEPUAJIOB C UCIIOJIb-
30BaHMEM MH(POPMALMOHHO-TIONCKOBBIX cucteM «Koncynbrant Ilmocy, «["apanty», rmobanbHo
cetu «IHTEpHET.

Iloozomoexa k mexKyuwiemy KOHmpoJiro 3aKjiro4acTcsa B IIOBTOPCHUM MaTepuajia J'IeKI_[I/Iﬁ u

71a00paTOPHBIX PAOOT C LEJIBIO YCIEIIHOTO MPOXO0XKAESHUS TECTUPOBAHUS U 3aLLUTHI OTYETOB.

3ananus B TecToBOM opme c(hOpMHUPOBAHBI I10 BCEM Pa3/ieiaM AUCHUILUINHBI U PaCCUUTa-
HBI Ha CAMOCTOATENBbHYIO paboTy 6€3 NCIOIb30BaHUS BCIIOMOTATEIbHBIX MATEPHAIIOB, TO €CTh
IIPY UX BBIIOJIHEHUH HE CJIEeIyeT MOJIb30BaThC YUeOHON M IpYTUMH BUJIaMH JuTeparypsl. [po-
YUTaB 3a/laHuE, ClIeAyeT BbIOpaTh PaBUIbHBINA OTBET.

Ha BbInosIHEHHE TeCTa OTBOJUTCS OrpaHMueHHOEe BpeMsa. OHO MOKET BapbHpOBATHCS B 3a-
BHCHUMOCTH OT YPOBHSI TECTUPYEMBIX, CI0XKHOCTU U o0beMa Tecta. Kak nmpaBuio, Bpems BbIIOJI-
HEHMsI TECTOBOTO 3aJJaHUs olpeiensercs u3 pacueta 45-60 cexyH[ Ha OJIMH BOIIPOC.

CopnepxaHue TECTOB IO AMCLMILIMHE OPUEHTUPOBAHO HA MOJTrOTOBKY OOyYarOLIUXCS IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIIOJIHEHHS TECTa MO3BOJISIET IIPENOIAaBATENsAM CYIUTh O
XO0JI€ CaMOCTOSITENIbHON pabOThl 00YUaIOIIUXCSl B MEKCECCUOHHBIN MEPUOJT U O CTENEHU UX MO-
TOTOBKH K 3K3aMEHY.

Buinonnenue oomawinezo 3adanua npesncTaBiseT coO0l BUJ CaMOCTOSITENbHBINA paboTHhI,
HAlpaBJCHHBIH Ha 3aKpervieHHe OO0YYaroIIMMHUCS HM3Y4YE€HHOTO TEOPETHYECKOro Marepuaya Ha
npakTuke. JlomaniHee 3aaHyue BKIIOYAET JB€ pabOThI:

1. Pa3zpaboTka TEXHOJIOIMH MOIYYEHUsI OTIMBOK B IECUAHO-TIIMHUCTBIX (popmax

2. Pacuer pexxrMOB pe3aHus MPH TOKApHOU 00paboTKe

JlomalHee 3aaHue UMEET YETKYH CTPYKTYpY, IOCIEI0BATEIbHOCTb, LEIbHOCTh TEKCTa U
pacueToB, MMO3BOJISIIOT CO3/aBaTh €€ M0 MPUHIMITY JOIMYHOCTH, KOTAA OTAEIbHbIE YAaCTH CBSI3aHbI
MeX1y co00i 1 00J1a1at0T CMBICIIOBOM Harpy3koil. BeinmomHeHne ToMaIHero 3ajianus 3aKperister
U yriyOssieT OCBOGHHE TEOPETUUYECKOro Marepuaina paszaena «OCHOBbI TEXHOJIOTUU KOHCTPYKIHU-
OHHBIX MaTE€PUAJIOB» U MOJArOTABIMBACT 00YUaAIOLIET0Cs K IPOMEKYTOUHOM aTTECTalHH.

Iloozomoeka k npomexcymounoii ammecmayuu (3K3aMeHy) IIPEAIIOIAraeT:

- U3y4EHHE OCHOBHOM U JIOTIOJIHUTENILHON JINTEPATYPBI;

- U3yYEHHUE KOHCIIEKTOB JICKIINIA;

- U3y4EeHUE OTYETOB M0 JJaOOPAaTOPHBIM PabOTaM M KOHCIIEKTOB MPAKTUYECKUX 3aHATHH;

- IMCTAaHIIMOHHOE TECTUPOBAHUE TI0 TEMAM.

ITepeyeHp BOIIPOCOB K DK3aMEHY IPeACTaBiIeH B ITyHKTe 7.3. O1eHKa 3a 9K3aMEeH BBICTaBIISI-
€TCsl 110 KPUTEPHSIM, IPEJCTABICHHBIM B ITyHKTE /.4.

9. lepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHI{, HCMOJIb3YEMbIX MPH OCYIIECTBJIEHUU 00pa30-
BATEJbHOI0 MpoLecca Mo JNCHUuIIHHEe

[MpumeneHre 1UGPOBBIX TEXHOJOTHI B paMKax MPENoJaBaHUsl JAUCHHUILIMHBI TPEIO-
CTaBJISIET PacUIMPEHHBIE BO3MOXXHOCTH 10 OpraHU3alUy Y4eOHBIX 3aHATHUH B yCIOBHSIX HUPPO-
BU3allMKM 00pa30BaHUs U TO3BOJISIET CHOPMUPOBATH Yy 00YUAIOIIMXCS HaBBIKU MPUMEHEHUS 1U (-
POBBIX CEPBUCOB M MHCTPYMEHTOB B ITOBCEAHEBHOM JKU3HH U MPOPECCUOHAIBLHON JIESTETBHOCTH.

JInst peanmu3aiyy 3TOH 1ENK B paMKax U3y4YeHUs TUCIHUIUIMHBI MOTYT TPUMEHSTHCS Clie-
JyIOIue TU(PPOBBIE HHCTPYMEHTBI H CEPBHCHI:

- 0711 KOMMYHUKAYUU C 00YUAIOWUMUCA:

Cepsuc WEEEK (https://weeek.net/ru) — cepBuc st KOMMYHHKAIIUH, PACIPOCTPAHSIETCSI
TI0 JINIIEH3MUH trialware;

YouGile (https://ru.yougile.com/) — cucrema ynpaBieHUs] pOEKTaMUA U OOIIEHHS, ILIa-
HUPOBIIMK 33J1a4, pacIpoOCTPaHIETCs 1O JUIEH3UH trialware;

Coepym (https://sferum.ru/?p=start) — mecceHmKep, PacCIPOCTPAHIETCS IO JUICH3UU
FreeWare;

26


https://weeek.net/ru
https://ru.yougile.com/
https://sferum.ru/?p=start

VK Meccenmxep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140)
— MECCEH/JIXep, pacipocTpansercs no nuneH3uu FreeWare;

- 0713 NIAHUPOBANHUS AYOUMOPHBIX U 6HEAYOUMOPHBIX MEPONPUAMUIL:

Pruffme — cuctema 1 opraHu3aiuy KOJJICKTUBHON paOOThl M OHJIAWH-BCTPEY, pacipo-
CTpaHsETCs IO IPONPUETAPHOH JINIICH3HH;

Mirapolis — cuctema i OpraHuM3alii KOJUICKTHBHOW pabOThl M OHJIAMH-BCTpeU, pac-
IPOCTPAHSIETCS 110 MPONPUETAPHOI JTUIICH3UH;

Webinar (https://webinar.ru/) — mnardopma st BeOuHapoB, 00ydeHHUs, PacIPOCTPAHICT-
¢ 110 JIHLIEH3MH trialware;

Annexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc s BHIACO3BOHKOB, PacIpo-
cTpaHnsieTcs 1o nuienzuu ShareWare;

- 07151 COBMECHH 020 UCNOIb306AHUA (allNos:

Sunexc.JlokymenTsi (https://docs.yandex.ru/) — MHCTpYMEHT JJIsi CO3/IaHHsI 1 COBMECTHO-
T'0 UCIOJIb30BaHUs JOKYMEHTOB, paCpOCTpaHsIeTCs MO JIUIeH3UH trialware;

Sunexc.Jluck — cepBUC i1 XpaHEHHUSI 1 COBMECTHOTO MCIIOJIB30BaHUS JOKYMEHTOB, pac-
MPOCTPAHSAETCs MO JUICH3UU trialware.

Jnisi  yCcHmemmHOro  OBNAJACHUS  AWCHUIUIMHOW  WCHOJB3YIOTCS  CIEIYIOIIHe
nH(}OPMaLMOHHBIE TEXHOIOTUN 00yUEHUSI.

[Ipu npoBeneHny JIEKIUI U 3aHATUI CEMHHAPCKOIO TUIIA MCIOJB3YIOTCS MIPE3EHTAUN B
nporpamme MSOffice (PowerPoint), ocymiectsiseTcs BbIX0a Ha MPOopEeCcCHOHATBHBIC CaNTHI,
UCTIONB3YIOTCS BUIEOMATEPUAIIBI PAa3IMYHBIX HHTEPHET-PECYPCOB.

JlJis TUCTaHIIMOHHOW MOAJEPKKH TUCIUIUIMHBI HCIIONb3YeTCs CUCTeMa YIIpaBlIeHUs 00-
pasoBateibHBIM KoHTeHTOM Moodle. [[ist paboThl B JaHHOU cMcTeMe Bee 00yJaroIuecs Ha mep-
BOM Kypce TMOJy4YaloT WHIUBUIYyalIbHBIC JJOTHH U Mapojb 1 BXOAA B CUCTEMY, B KOTOPOH pas-
MEIIAIOTCS: MpOorpaMMa JUCIUILIMHBI, MaTepHajbl U JIGKIMOHHBIX W MHBIX BHUJOB 3aHITHH ,
3aJjaHMsl, KOHTPOJIbHbBIE BOIPOCHI.

B mpomecce wu3ydeHWS AUCHUIUTMHBI yYeOHBIMH UENSAMHU  SIBISIFOTCS  TIEPBHYHOE
BOCIIpHATHE y4eOHON MH(OpMaIUK, ee YCBOEHHUE, 3allOMMHAHUE, a TaKkKe CTPYKTYypHUpOBaHUE
MIOJTYYCHHBIX 3HAHUH U Pa3BUTHE MHTEIUICKTYaIbHBIX YMEHUH, OPHEHTHPOBAHHBIX Ha CIIOCOOBI
NEeSITeIbHOCTH  PENpOJYKTUBHOIO  XapakTepa.  IlocpeIcTBOM — HCNONB30BAaHUS — 3THX
MHTEJUIEKTYaJbHBIX YMEHUH JIOCTUTAIOTCS y3HABaHUE paHee YCBOCHHOTO MaTephalia B HOBBIX
CUTYallUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYalLlUsX.

JUist TOCTHKEHUS ITUX TeNIel HCIONB3YIOTCS B OCHOBHOM TPAJHIIMOHHBIE WH(POPMATHB-
HO-Pa3BHBAIOIIME TEXHOJIOTUU OOYYEHHs C YYETOM DPA3JIMYHOIO COYETaHMs MAacCCUBHBIX (HOpM
(JIex1Ms, KOHCYJbTAIs, CAMOCTOSITENbHAS padoTa) U penpoayKTUBHBIX METOJ0B 00y4YeHHs (T10-
BECTBOBATEJIbHOE H3JIOKEHHE y4eOHOW MH(popMalMU, 0ObSICHUTEIBHO-WITIOCTPATUBHOE H3JI0-
KEHHE) U MPAKTUYECKUX METO/I0B 00yueHUs (BBIMOJIHEHUE TPAKTHUECKUX padoT).

VYHuBepcuter obecrnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecrnieuyeHus:

— onepanuonHas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7ZE1309. Cpox: 6eccpoyHo;

- omepanuoHHas ~ cuctema  Astra  Linux Special ~ Edition.  JloroBop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: GeccpoyHo;

— maket npukiagabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

— makeT npukiIaaHelx nporpamMm  P7-O¢muc. IIpodeccuonansubiii.  Jorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpoxk: 6eccpodHo;

— anTuBHpycHas nporpamma Kaspersky Endpoint Security ans O6usneca- CtaHaapTHBIHA
Russian Edition. 250-499 Node 1 year Educational Renewal License. [loroBop 3akirodaercs
YHHUBEPCHUTETOM €KETrOIHO;
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— onepanuonHas cuctema Windows Server. KoHTpakT Ha yciayra mo mperoCcTaBICHUIO
JUIIEH3WH Ha TPaBO UCIIOJIL30BaTh KOMIbIOTepHOE obecrieueHne Ne 067/9A ot 07.12.2020 rona.
Cpok 6eccpodHo;

—cucreMa BujaeokoHdpepenicBszu Mirapolis. JIoroBop 3akiroyacTcsi YHUBEPCHTETOM
€XKEr0JIHO;

— cucreMa BuaeokoHbepenucss3u [Ipypdmu. JJoroBop 3akimroyaeTcs yHHUBEPCUTETOM
€XKEr0JIHO;

— cuctema ynpasienus ooyuearnem LMS Moodle — mporpammuoe oGecriedeHue ¢ OTKPhI-
TBIM KOJIOM, pacmpoctpansiercs o juneH3un GNU Public License (rus). JloroBop 3akirodaercs
YHUBEPCUTETOM €XKETOJHO;

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecredcHue
pacrnpocTpaHseTcsl 0 IPOCTON (HEHMCKITIOUUTEIHHOMN ) JINLIEH3UH;

- cuctema TpexmepHoro moaenuposanus Komnac 3D;
- cuctema iByxmepHoro npoektupoBanusi AUtoCAD 2D.

10. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJIEHHUS
00pa3oBaTeILHOIO Npolecca Mo TUCHHUILINHE

Peanuzamus yuyeOHOro npoiiecca OCYIIECTBISETCSA B CIEIHUATbHBIX YUEOHBIX ayIUTOPUAX
YHUBCPCUTETA AJIA IIPOBCACHUA 3aHSITHU JICKIIMOHHOI'O THIIA, 3aHATHI CCMHMHApPCKOI'0 THIia, Ja-
00paTOpPHOroO TUIIA, IPYIIOBBIX U MHAUBHUIYATbHBIX KOHCYIbTAI[UH, TEKYIIErO0 KOHTPOJIS U MPo-
MEXYTOYHOU arrectanuu. Bce aymuTopun yKOMITJIEKTOBAHBI CIEIUATU3UPOBAHHONW MEOEIbIO U
TEXHUUYECKUMHU CPeJCTBaAMH OOyYeHUs, CIy>KallUMH JUIsS IpeCTaBieHus yueOHol nndopmanuu
OoupImioi ayautopuu. Ilpn HE0OX0MUMOCTH O0YyJarOIUMCS TIPEAIararoTcs Habophl IEMOHCTpPa-
[IMOHHOTO 00OpYyI0OBaHMS U y4eOHO-HATISAHBIX MOCOOUH, 0OecreunBarolie TeMaTHYeCKUe 1il-
JFOCTPAIIHH.

CamocrosTenbHas paboTa 00y4aromuXcs BBIMOIHIETCS B CHEIMAIM3UPOBAHHON ayauTO-
puu, KoTopas obopyaoBaHa y4yeOHON MeOenbio, KOMIBIOTEPHONM TEXHUKOW C BO3MOXHOCTBHIO
noJkiaroueHus K cetu "HMHrepHer" U oOecrieueHreM JI0CTyIa B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-
obpasoBarenbhyto cpeny YIJITY.

EcTh nmomerenue aas XpaHeHUs: U NMPOo(QUIAKTHUECKOTo 00CITyKUBaHUs yueOHOTro 00opy-
JTOBaHUSI.

TpeGoBanus kK ayAUTOPUAM

HaumeHnoBanue crieniuanbHbIX TOMe- OcHaleHHOCTh
LICHUH 1 IOMEIEHUH ISl CaMOCTOs- CIEUAJIbHBIX TOMEIEHUI U TOMEIEHUH IJIs CaMOo-
TEIbHOU padOThI CTOSTEIbHON pabOThI

CTaLII/IOHapHaH My.]lePIMeI[PIfIHaH YCTAaHOBKaA (npoeK—

[Tomerienue 1S TEKIIMOHHBIX 3aHATUI
B g H TOD, PKpaH). YueOHas MeOeshb

JlaGoparopusi METaJUIOBEICHUSI U TEPMHUYECKON 00Opa-
6otku (aym. 2-215, 2-217, 128 MZ, 48 mocamoYHBIX
MecT): Mukpockonsl MUM-7, TTOJIAM  P-312; neun
myensasie SNOL 8,2/110 (3 mitT.); HOIMpOBaJIbHBIN
CTaHOK Juis 1utngos; TBepaomepsl Bukkepce TII-7p-1;
Poxsemn TK-14-250; Bpunemns tun Th, mMuxpoTBep-
nomep [IMT-3, neMOHCTpallMOHHBIE CTEH/IbI U TUTAKATHI

[Tomemienue st 1abOpaTOPHBIX 3aHS-
THI1 IO MOIYII0 «MarepuanoBeaeHUE)

- JlaGopatopus nutes (aya. 2-113, 72 M° 24 mocanou-
HBIX MECTA): IAaXTHBIE HarpeBaTENIbHBIE TIEUN C Harpe-

[Tomemenue amst 1abOpaTOPHBIX U BoM 110 900 °C (3 mit.), meup TammaHa ¢ HarpeBOM J0
MPAKTUYECKUX 3aHITUH 110 MOIYJIIO 1600 °C (1 mr.), kamepHast mpoMblnieHHas meub H30 ¢
«TexHonOruss KOHCTPYKLMOHHBIX Ma- HarpeBoM 10 1000 °C, KOMIIJIEKT OCHACTKH IJISI U3r0-
TEPHATIOB TOBJICHUSI JIUTEHHBIX (HOp U MOCIeyIoIIeH UX 3aTUBKU

HIBCTHBIMU CIIJTaBaMU, KOMIUICKT IACMOHCTPALMOHHBIX
PI3I[GJII/II>'I, IMOJTYYCHHBIX pa3HbIMU CII0CO0aMHM JIUTHS H
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JpyTue WUTIOCTPALMOHHbBIE MaTepHallbl;

- Jlaboparopus cBapku (ayn. 2-116, 54 M2, 30 mocagou-
HBIX MECT): CBApOYHBIC TOCTHI CTaHAApPTHBIC (2 IIT.);
HCTOYHHUKH IOCTOSIHHOTO M NIEPEMEHHOI0 TOKa (4 1MT.);
MamHa ToueyHoi cBapku mozens [IMT 604 (1 mr.);
neus Ui A y3noHHOI cBapKH B BaKyyMe U JUIs APY-
rux TermioBbix oopadotok (CIIBJI 1.25/24) ¢ HarpeBoM
no temnepatypsl 1500 °C, 351eKTpOAHBIX MaTE€pUasIOB;
WUTIOCTPUPOBAHHBIE CTEH/IbI, MOJICIIH;

- JIabopatopust 00pabOTKHM METAJIIOB pe3aHueM (ay. 2-
106, 2-108, 2-110, obmas miomans 216 MZ, 30 moca-
JOYHBIX MECT): TOKapHble yHUBEpcaibHble CTaHkH (7
mT.); (Qpe3epHble CTAaHKU pa3HBIX Moxened (3 mir.);
cBepiwibHble cTanku 2M112 u 2I'125 (2 wir.); mioc-
konuudoBaibHbiil ctaHok 3171 (1 wiT.); KpyriIonuiu-
¢doBanbubii craHok 3A110B (1 mir.); cTporaiabHbIHI
cranok (1 mr.); dpesepusiii ctanok ¢ YITY 65761102
(1 mrr.); 3arounsie cranku 36634 (2 wr.). Kommuekr
MPUCIIOCOOIEHUH (TUCKU, MATPOHBI, ONPABKH, KPEHekK
U JIp.), @ TaKXkKe JIOCTaTOYHBIN M0 HOMEHKJIAType U 00b-
eMy Habop peXYIIEro 1 MEPUTEIILHOTO HHCTPYMEHTA

ITomentenus 111 caMOCTOSTEIILHON
paboTsl

Cronbl KOMITBIOTEPHEIE, CTYNbs. Paboune mecra, 060-
pYyJOBaHHBIE KOMIIBIOTEPAMHU C BBIXOJIOM B ceTb WH-
TEPHET.

[Tomenienue it XpaHeHHs: ¥ TPOQU-
JAKTUYECKOTO OOCITYXKUBaHUS y4eOHO-
ro 000pyJ0BaHUS

Crennaxu, CTOJIBL, CTYJbs, IPUOOPEI U UHCTPYMEHTHI
Ui TpOo(UIAKTHYECKOr0 00CIyKMBaHUsA Y4eOHOTO
o0opynoBaHus
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