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1. O01mme MoJI0KEeHU A

Huctumnuna «MartepuajioBenenne. TexH0JI0rHs KOHCTPYKIHOHHBIX MATEPHAIOB)
oTHOcUTCS K Onoky blyueOHOro miana, BXOASAIIETO B COCTaB OOpPa30BaTENbHOW IMPOrPaMMBbI
Beiciero oOpasoBanus 23.03.03 —«Oxkcrmyaramusi TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIWH U
KOMIIJIEKCOBY (HAIMpPaBICHHOCTH (MPopmib) — «ABTOMOOMIIbHAS TEXHUKA M CEPBUCHOE OOCIY-
JKUBAHHEY).

HopmaruBHO-MeToarueckoi 0a3zoit uist pa3paboTku pabodeil mporpaMMbl yu4eOHOH JHcC-
nuIuinHbl «MaTtepuasioBeieHue. TeXHOT0THS KOHCTPYKIMOHHBIX MATEPUAJIOBY SIBIISIFOTCS:

e  @enepanbHblil 3akoH "O6 obpa3oBanuu B Poccuiickoit @enepanuu’, yrBepxacH-
HBII ipukazoM MunoopHayku P Ne 273-03 ot 29.12.2012;

o IIpuxa3z Muno6pnayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBepKaeHUN TOPS -
Ka OpraHU3aliy U OCYIIECTBIICHUSI 00pa30BaTEIbHON IEATEIHLHOCTH 110 00pa30BaTEIbHBIM MPO-
rpaMMaM BbICIIEro oOpa3oBaHMs - IporpamMmam OakajaBpuara, IporpamMmaM CIELHaIUTETa,
porpaMMaM MarucTparypsl.

o ®denepanbHBINA TOCYIAPCTBEHHBIA 00pa30BaTEIIBHBIN CTAHIAPT BBICIIETO 00Pa30BaHUS 110
HarpaBiaeHuto noarotoBku 23.03.03 «OkcruryaTanus TPaHCHOPTHO-TEXHOJIOTMYECKUX
MAaIIUH U KOMIUIEKCOBY, YTBEPKIEHHBIN MTPUKa30M MuHUCTEpcTBa 00pa30BaHus U HAYKU
Poccuiickoit ®eneparuum ot 14.12.2015 Ne 1470.

o IIpodeccuonanbublii ctanaapt «CrienuaiucT o MEXaTPOHHBIM CHCTEMaM aBTOMOOUIISI,
YTBEPXKACHHBIN MpUKa3oM MUHHCTEpCTBA Tpyla M COLMANbHON 3amuThl Poccuiickoit
Oenepaunn ot 13 oxTsab6ps 2014 1. Ne 715 (3apeructpupoBan MUHUCTEPCTBOM OC-
tunmu Poccuiickoit ®deneparuu 17 nHos0pst 2014 1., peructparmonubiii No34742);

o Ilpodeccuonanbubiii crannapt «CrnequanucT N0 TEXHUYECKOMY JUArHOCTHUPOBAHHUIO U
KOHTPOJIIO TEXHUUYECKOTO COCTOSIHMSI aBTOTPAHCIOPTHBIX CPEACTB IPU MEPUOJAHYECKOM
TEXHUYECKOM OCMOTPE», YTBEPKIACHHBIN MTPUKa30M MuHHCTEPCTBA TPy1a U COLMAIBHON
3amuThl Poccuiickoit @enepannn ot 23 mapra 2015 r. Ne 1871 (3apeructpupoBan Mu-
HucTepcTBOM toctuinu Poccuiickoit @enepanuu 29 anpens 2015 r., perucTpainoHHbII
Ne 37055);

e VYyeOHble MIaHbl 00pa30BaTENbHONM MPOrpaMMBbl BBICIIETO OOpa30BaHUsl HaIpaBIECHUS
23.03.03 —«DOxkcmayaTanys TPaHCIOPTHO-TEXHOJOTHYECKUX MAIIMH M KOMIUIEKCOB)
(HampaBieHHOCTh (Mpoduib) — «ABTOMOOUIIbHAS TEXHUKA U CEPBHUCHOE OOCIy)KHBa-
HUE»), MOATOTOBKHU CHEUAINCTOB IO OYHOM M 3a04HOH (hopMe 00ydeHus, 0100pEHHBII
VYyensiM coBetoM YIJITY (nmpotokon Ne6 ot 20.06.2019) u yTBep ACHHBIN pEKTOPOM

YITY (20.06.2019).
OOyuenne 1o oOpa3oBarenbHOW mporpamme  23.03.03 —«Dkcmryaranus TpaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH W KOMILICKCOBY» (HAIpaBJICHHOCTh (Mpoduib) — «ABTOMOOUIIbHAS

TEXHHKA U CEPBUCHOE O0CITYKHBAHUE) OCYIIECTBIISETCS HA PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHUsI N0 AUCHMIIIINHE, COOTHECEHHBIX € M-
HHPYEeMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON NPOrPaMMbI

[ImaHupyeMbIME pe3yibTaTaMu OOyUeHHs MO JUCHIUIUIMHE SIBIISTIOTCS 3HAHUS, YMEHHS,
BJIAJICHUSI U/UJIM OMBIT AEATEIIbHOCTH, XapaKTEPU3YIOIIHNE ATAIbl/ypOBHH (POPMHUPOBAHUS KOMIIE-
TEeHIUH 1 oOecreynBarofe JOCTHKEHHE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHHUS 00pa3oBaTelb-
HOH IIPOrpaMMBbl B LIEJIOM.

Heab ocBoeHUs TMCHUIIMHBI — (OPMHUPOBAHUE Y O0YJArOMIErOCs MBIIUICHUS, HE00XO0-
JTUMOTO JUISl peLICHUs MPAKTUYECKUX 3a]a4, CBSI3aHHBIX C YCTaHOBJICHHEM B3aUMOCBS3H MEXITY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMU MaTEpUajIOB, a TAKXKE PAa3BUTHE MPEJICTABICHUNA O MPOU3-
BOJICTBE U PEMOHTE Pa3IMYHBIX BUIOB MPOMBIIUIEHHOTO O0OPYAOBAaHHS M CIIOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHBIE TEXHOJIOTUYECKUE MPOIIECCHI C MOBBIIIEHHEM Pab0TOCIIOCOOHOCTH
JleTaJe U y3JI0B MallUH.



3agauM AUCHMIIMHBI 32KJII0YAIOTCS B IPUOOPETEHHE CTYIGHTAMHU COBPEMEHHBIX 3HAHUI:

- 0 CYILHOCTH SIBJICHUH, IPOUCXOALINX B MaTepuayax Ipu BO3ACUCTBUU Ha HUX pa3iny-
HBIX (PAKTOPOB B YCIOBHSIX IPOU3BOJICTBA U KCILTyaTaIlUH;

- 0 Pa3IU4YHBIX CIIOCOOAaX YNPOYHEHHs MaTepHUajoB, 0OECHEUMBAIOLIMX BBICOKYIO KOH-
CTPYKLIMOHHYIO IIPOYHOCTD JETaJIEH;

- 00 OCHOBHBIX IpyMIaX MAaTE€PUAIOB, UX CBOMCTBAX, TEXHOJOIUAX YHNPOYHEHUS U olna-
CTSAX IPUMCHEHUS;

- 0 Pa3JIMYHBIX CIIOCO0axX U MeToax 00paboTKU MaTepuanoB AJIs NOJIY4YeHUs JeTanen Tpe-
Oyemoi KoOH(UTypaluu, KauecTBa MOBEPXHOCTH M HY)KHBIX CBOMCTB;

- O NPHUHLMIIAX BBIOOPA pa3IMUYHBIX TEXHOJOIMH OOpaOOTKM METaUIOB U JIPYTUX KOH-
CTPYKLIMOHHBIX MaTEPUAJIOB.

[Tponiecc m3yuyeHHs: OUCLMIUIMHBI HalpaBjieH Ha (GopMupoBaHUE 001enpodeccCHOHAb-
Hoii kommnerenuun OIIK-3 - roTOBHOCTBIO MPUMEHATH CUCTEMY (DyHIaMEHTAJIbHBIX 3HAHUH
(MaTeMaTUYEeCKUX, €CTECTBEHHOHAYYHBIX, WH)XEHEPHbIX U HKOHOMMYECKHX) JUIsl MICHTU(UKA-
M, GOpPMYTUPOBAHHS M PEIICHUS TEXHUYECKUX M TEXHOJOTUYECKUX MPOOJIeM dKCILTyaTaluu
TPAHCIIOPTHO-TEXHOJOTMYECKUX MALIVH U KOMIUIEKCOB.

B pe3ysbTare n3yueHus JMCHUIJIMHBI 00yYAIOIIUICS J0JIKEeH:

3HATh:

- CYIIHOCTb, TEXHOJIOTHIO U OCOOCHHOCTH COBPEMEHHBIX METOJI0B 00pabOTKM KOHCTPYK-
LIMOHHBIX MaTEPUAJIOB JUIsl U3TOTOBIICHUS JIeTallei 3aJaHHON (OPMBI U Ka4ecTBa;

- COBPEMEHHbIE CIIOCOOBI MOJYyUEHUS! U3JENUNA C 3aJaHHBIM YPOBHEM AKCIUTyaTallMOHHBIX
CBOMCTB,

- TEOPHIO, METOAMKH U OCHOBHBIE 3aKOHBI B 00J1aCTH OOIENH)KEHEPHBIX HAYK;

yMeTh:

- HCTIOJIb30BaTh B IPAKTUYECKOMN AESITEIIBHOCTA HOBBIX 3HAHUN U YMEHHI,

- BBIJIEJIATHh KOHKPETHOE (PM3UUECKOe COJepkKaHWE B NMPUKIATHBIX 3aqadax Oymymien aes-
TEJIbHOCTH;

BJIA/IETh:

- HaBbIKaMH pa3paOOTKU THUIOBBIX TEXHOJOTMYECKHX IPOILIECCOB TEPMHUECKOW, XUMHUKO-
TEpPMUYECKOI 00pabOTKH U MOBEPXHOCTHOT'O YIIPOYHEHUS AeTaleH;

- OCHOBHBIMHU IPUHLIMIIAMHU BbIOOpa 000py/I0BaHUs, HHCTPYMEHTOB AJIsl pealu3alluy TeX-
HOJIOTMYECKUX MPOLECCOB U3TOTOBIICHUS IPOAYKIIUU.

3. MecTo AMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH IPOrpaMMbl

JlanHast yueOHasi TUCIHUIUIMHA OTHOCUTCS K O0S3aTelbHBIM JUCHUIUIMHAM 0a30BOW ua-
CTH, 4TO O3Ha4aeT (OpMHUPOBAHHE B Mpollecce o0ydeHus y OakagaBpa OCHOBHBIX Ipodeccro-
HAIBHBIX 3HAHUIA U KOMIETSHIINA B paMKaX BBIOPAHHOTO MPOQIIIS.

OcBoeHre AaHHOW TUCIUIIINHBI SBISIETCS HEOOXOIUMON OCHOBOW JJISI TTOCIIEIYIOUIETO
usydenus quctuminH OITOIT, moaroToBke k ciade u caade ToCyIapCTBEHHOTO DK3aMEHa.

Hepe‘teHb 06607/161114861701/{41/[)@ conymcemeyrwux u obecneyusaemulx aZ/lCZ/ﬂ/H’lJZMH

ObecnieunBaronye ConyTCcTBYOITNE Ob6ecnieunBaeMbIe
1. | HauepraTenbHas reo- Teopernueckast mexa- ConpoTHBIIEHHE MaTEPUATIOB
METpHS U MHKCHEPHAsT | HHUKa
rpaduka
2. | dusuka Marematuka Jleranu MalvH U OCHOBBI KOHCTPYUPO-
BAHMS
3. | Xumus dusuka Mertponorusi, cTaHgapTU3aLus U cep-
TUQUKALHS
4. DKOHOMMKA MarepuanoBeieHHE. Teopust MEXaHU3MOB U MaIIMH
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TexHonorus KOHCTPYK-
LIUOHHBIX MaTEPUAJIOB
5 MaremaTrka DJIIEKTPOHUKA U JICKTPOTEXHUKA Ha
TPAHCIIOPTE
6 | MoxenupoBaHue 3ammTa BBITYCKHON KBATH(UKAIIMOH-
TPAHCIOPTHBIX MPOIIEC- HOI pa0boThI, BKJIFOYAs MOJATOTOBKY K
COB MPOIIeIype 3alIUThl U IPOLICTYPY 3a-
IIATEI

YkazaHHbIE CBSI3U TUCHUIUIMHBI AAl0OT 00yYalOmEMyCsl CHCTEMHOE MPEICTaBIEHHE O KOM-
IJIEKCEe M3yYaeMbIX AUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uto obecrneunBaeTr TpeOyeMblit
TEOPETUYECKHUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CHUCTEME OOYYEeHHS W Oymaymiei
JESITEIbHOCTH BBIITYCKHHKA.

4. O0beM QUCHUNJIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHMEM KOJIHYeCTBa aKaJeMHYeCKUX
4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluuxcs ¢ npenojaanaresieM (1o BUIam
yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEIBHYIO PA00Ty 00y4aroIMXCs

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

. Bcero akagemMuyeckux 4acos
Bun yuebnoit paboTbl
ouHas popma 3ao4yHas popma

KonTakTHas padoTa ¢ npenojgaBartejieM: 52 10
nekuuu (JI) 18 4
npaktuueckue 3ansatus (I113) 16 2
nabopaTopHble padotsl (JIP) 18 4
WHBIE BUIBI KOHTAKTHOH padOTHI - -
CamocTosiTejibHAs patoTa 00y4alOIIMXCs: 92 130
M3y4YEHUE TEOPETUUYECKOr0 Kypca 57 92
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 31 36
KOHTpOJIbHasI paboTa - 2
MOJIrOTOBKA K MPOMEKYTOUYHOW aTTeCTalluU 4 4
Buja npoMeKyToYHOM aTTecTalMu: 3a4eT 3a4€eT 3a4er
OO01mas Tpy10eMKOCTh 4/144 4/144

*KonTakTHas paboTa o0yUaIOIMXCS C TPENoaBaTe/ieM, B TOM YHCIIe C IPUMEHEHHEM IHCTAHIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JIEKIMOHHOTO TUMA, M (MJIM) 3aHATHA CEMHHApPCKOro
THUIA, JJAOOpaTOPHbIC 3aHATHS, W (WIM) TPYIIOBbIC KOHCYIbTAIMKM, U (WIN) WHAWBUAYAIBHYIO paboTy
oOyyaromierocs ¢ mpenojaBareieM, a TakKe aTTeCTALMOHHBIE HCIBITAHUS IPOMEKYTOUYHON aTTeCTALNH.
KonTtakTHas pabota MOXKET BKIIIOYATh MHBIE BUIBI YU€OHOH JESITENbHOCTH, IpeayCcMaTpUBaIoIIne rpy-
MOBYIO ¥ MHAMBHIYaJbHYIO paboTy oOydaroumxcs ¢ npemnojaBareneM. Yachkl KOHTaKTHON paboTsl ompe-
nemnsrotes [lomoskeHnem 06 opraHu3aiui v MPOBEICHIN KOHTAKTHON pabOoThI MPH peain3annn o0pa3oBa-
TEJIBHBIX MPOrpaMM BBICHIETO 00pa3oBaHMs, YTBEPKIEHHBIM YdeHbIM coBeToM YIJITY ot 25 despans
2020 roxa.

5. Conepkanue IMCHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHeM OT-
Be/ICHHOT'0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YaCOB



5.1. TpynoemkocTh pa3aeioB AUCHUIIMHBI
ouyHasi popma o0OyueHust

No | HaummeHnoBaHue pazjeia auc- J 113 JIP Bcero CamocrosiTenbHas
/T HUATITAHBI KOHTaKTHOM pabora
paboThI
1 | OcHOBBI CTpPOCHHS U CBOMCTBA 4 5 5 12 105
METAJIJIOB
2 | OcHOBBI TepMUYECKOH 00Opa-
OOTKH ¥ MOBEPXHOCTHOTO - 2 6 8 16,5
YIPOYHEHHUS
3 | KoHCTpyKIIMOHHBIC METAILIBI U 4 i 4 8 125
CILIaBbI
4 | Hemeramimueckue U KOMIIO- 2 i ) 2 20,5
3UIIMOHHBIC MaTEPUAIIBI
5 | OCHOBBI TEXHOJIOTHH KOH- 5 12 9 99 24
CTPYKLIHOHHBIX MaTepHaJIOB
Hroro no paznenam: 18 16 18 54 84
[ToaroroBka K MpoMeEXyTOYHOU at- ) ) ) ) 4
TeCTaINH
Wroro | 18 16 18 54 88
Bcero 144

3a049HasA opMa 00y4eHHUs

Ne HaumenoBanwue pasnuena auc- JI 113 JIP Bcero CamocTosTenpHas
n/n LUTUIHBI KOHTaKTHOU pabota
paboThI
1 | OcHOBBI CTPOEHUS U CBOMCTBA 05 i 9 25 25 6
METAJUIOB
2 | OcHOBBI TEpMHUYECKOI1 00pa- 25.6
OOTKH M TOBEPXHOCTHOTO - - 2 2
YIIPOYHEHHUS
3 | KoHCTpYKITMOHHBIE METAITBI U 10 i ) 1 25.6
CILIABBI ’
4 | Hemera/utmyeckue ¥ KOMITO- 05 i ) 05 25.6
3UIIMOHHBIC MAaTEPHUAITBI ’ ’
5 | OCHOBBI TEXHOJIOTHH KOH- 2 5 ) 4 25.6
CTPYKIIMOHHBIX MaTepPHAIIOB
Hroro no paznenam: 4 2 4 10 128
KontposbHas pabota - - - - 2
ITpomesxyTouHas aTTecTanus: 3a4eT - - - - 4
Bcero 144

5.2. Conep:xkanue 3aHATHI JIEKIIHOHHOTO THIA

Pazoen 1. Ocnosvt cmpoenus u ceoiicmea memaniios

1.1. Cmpyxmypa memannos

XapakTepHble MPU3HAKN arperaTHbIX COCTOSIHMM BemiecTBa. OCHOBHBIE TUITBI KPUCTAJIH-
yeckux pemerok. [lomumopdusm. Armzorponus. Tekcrypa meramia. Knaccudukanus meran-
70B. JledekThbl CTpoeHHs KpUCTAJUIMYECKUX Tell. ToueuHble, TUHEHbIe (AUCIOKAINHN) U TIOBEPX-
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HOcTHBIE aedexThl. [I1oTHOCTh Aucnokanwii. BiusHue TeMmeparypbl Ha TUIOTHOCTH J1e(hEKTOB.
Bnusinus nedekToB KpUCTANTMYECKON pelIeTKH Ha MPOYHOCTh METaJUIoB. [ paduk 3aBUCUMOCTh
IPOYHOCTU OT IUIOTHOCTU AedekToB. Hakiien, Bo3BpaT (OTIABIX, MOJUTOHU3ANNSA) U PEKPHUCTAJI-
JIU3alusl.

1.2 IInacmuueckas oegpopmayus u MmexaHuueckue c8oLucmed Memauiios

CBolicTBa METAIOB C pUMepaMu. MexaHndeckue CBOicTBa MeTayuioB. JluarpamMma pacrsi-
skeHust. OCHOBHBIE MTOKA3aTeNM MPOYHOCTU U TUIACTUYHOCTH, BBISBIISIEMbBIC IIPH CTATUYECKUX UCIIBI-
TaHusX. TBepaocTb. MeToAbl M3MepeHHsl TBEpAOCTH U 00JacTH MX NpuMeHeHud. [[uHamuueckue
WCMBITAaHUS METAJJIOB U UCTIBITAHUSI TIPU MIEPEMEHHBIX Harpy3kax. [[puHimnuansabie cxeMbl. Y pap-
Hasl BA3KOCTh, YCTAJIOCTh, IIPE/IEN BEIHOCIMBOCTH.

1.3 Ilpoyecc kpucmaniuzayuu u ¢paszosvie npespaujenus 6 Cniasax

[Tpouecc xkpucrammuzauuu. [denaputHas nukauus. CmiiaB. OCHOBHBIE THIIBI CILIABOB.
JluarpamMma cocTostHUSI. MeTOoIMKa OCTPOCHHS JrarpaMM COCTOSIHUSI Ha mpumepe cruiaBa Pb-
Sb. TIpaBuno orpeskos. JlukBarus. ®a3zoBbie npeBpaiieHus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXeMBI CTPYKTYD.

1.4 OcHosHble munsi Ouazpamm cocmosHus.

JlnarpamMmbl COCTOSIHUS CILJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPAOM COCTOSTHUM HEPACTBO-
pHMBI, 00pa3yIOT MEXaHUUYECKHE CMECH CBOUX MPAKTHYECKH YMCThIX 3epeH (Pb-Sb, Sn-Zn). /Tua-
rpamMma COCTOSIHUS CIIJIaBa, KOMIIOHEHTHI KOTOPOTO HEOTPAaHUYEHHO PACTBOPUMBI JIPYT B APYTe
(Cu-Ni). lnarpamma COCTOSHHUSI CILIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XHMH-
yeckoe coenunenne (Mg-Ca). JluarpamMma cOCTOSIHUS CIUJIAaBOB U3 JIBYX KOMIIOHEHTOB OTPaHU-
Y4eHO PacTBOPUMBIX B TBepaoM cocrostuuu (Cu-Ag, Al-Cu).

1.5 Jluaepamma sxcenezo yemenmum

Huarpamma Fe-FesC. Tepasie da3el cuctemsl Fe-FesC. ®a3oBble mpeBpaliieHus B ciijia-
Bax Fe-Fe;C. [IpuHnunuanbHble CXeMbl MUKPOCTPYKTYD KeEJI€30yTIIEPOAUCTHIX CIIIIaBOB.

Pazoen 2. Ocnoevl mepmuueckou 00padomKku u OBEPXHOCHIHO20 YRPOYHEHUS

2.1. Ocnogvl mepmuyeckot obpabomxu

Tepmuueckas 06padboTka. OcHOBHBIE mapameTphl peskuMa TO. O6menpuHsaTHIe 0003HaYe-
HUS Ha auarpamme coctostHus. CTaauu pacmnaja aycTeHurta. JluarpamMma TEpMOKHHETHUECKOTO
pacmajia ayCTeHHTa M MpeBpalleHnii aycreHuTa. [IpeBparniennst aycTeHuTa Mpu pa3inyHbIX CKO-
poctsix oxnaxnaenus. Ocodennoctu auddy3rnonnoro, 6e31udhy3nOHHOTO U CMEIIAHHOTO TIpe-
BpaIlleHUsI AyCTEHUTA MPU PANTMUYHBIX CKOPOCTSIX oxJaxkaeHus. CTpyKTyphl, oOpa3yromuecs npu
Pa3IUYHBIX CKOPOCTSIX OXJIAXKICHUSI.

2.2 3akanxa u omnyck cmanu

MapreHcutHoe mpeBpaieHue. 3akanka. Kputuueckas CKOpOCTh 3aKajKu. 3akKaiauBae-
MocTh. [TpokanuBaemocTs. BnusiHue conep:kanus yriepojaa B CTalIsX Ha TBEPAOCTh MAPTEHCHUTA.
3akanka u ee Buabl. O6paboTKa X0JI0A0M, €€ Ha3HAUYCHHE U 001acTh npuMeHeHus. OTIyCK, ero
BUJIbl. HazHaueHue kaxaoro BUaa OTIycKa.

2.3 Xumuxo-mepmuueckas oopabomrka. Iloeepxnocmuas 3axkaika

Xumuko-tepmuueckast o0padotka cranu. [poueccsr XTO. @akropsl, Baustonme Ha audpdy-
3UI0 TIPU XUMHUKO-TepMUUecKoil obpabotke. Llemenrtanumsa cramu. Tepmuueckas oOpaboTKa 11eMeH-
TOBAaHHBIX CTajel. A30TUPOBAHUE U HUTPOLIEMEHTalUs cTad. [[oBepXHOCTHAsI 3aKallka CTajM.

2.4 Omarcue u Hopmanuzayusi Cmanu

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

Pazoen 3. Koncmpykyuonnvie memannsl u Cnjiagvl

3.1 Cmanu

Knaccudukanust yrmepoaucteix crajneidl. MapKupoBKa KOHCTPYKIITMOHHBIX U MHCTPYMEH-
TaIbHBIX YTIIEPOJUCTBIX CTaliel. YTIepOANCThIE CTalu OOBIKHOBEHHOTO KAadecTBa, YIIIEPOJIH-
CThle KOHCTPYKLIMOHHBbIE KaueCTBEHHBIE CTaJM, aBTOMAaTHbIE CTaJId — MapKUpOBKa M 001acTu
IIpUMeHeHus. BiusiHue yriepona Ha CTPYKTYpy M CBOMCTBA crajnei. Jleruposanue craiei, BiIu-
saue gerupyomux smementos (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTaineii. Map-
KUPOBKA W KIIACCHU(UKAIUS JETUPOBAHHBIX cTaneid. LleMeHTyeMble U yiydliaeMble JIeTHPOBaH-

8



Hble cTamu. Koppo3HMOHHOCTOHKHE JIerMpOBaHHBIE CTajH. JlerMmpoBaHHbBIE CTalld C OCOOBIMHU
cBoricTBamH. [Ipy>XKMHHBIE U IAPUKONOAIIMITHUKOBBIE CTAJIH.

3.2 Yyeynwi

benbie, oTOeneHHbIe U cepble UyTYHBI, UX CTPYKTYypa. MapkupoBka cepbix yyryHoB. Obma-
CTH IIPUMEHEHUS CEPBIX, BBICOKOIPOUHBIX U KOBKUX UYT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge

MapkupoBKa TUTEHHBIX U 1e()OpMUPYEMBIX JIaTyHEH, 00JacTu npuMeHeHus1. Bimsiaue co-
JepKaHus [IMHKa Ha (a30BbI COCTAB U MEXaHWYECKUE CBOWCTBA JIaTyHeil. MapKupoBKa JIMTEH-
HBIX U AeopMupyemMbIX OpoH3, 00JaCTH TPUMEHEHUS.

3.4 Antomunuti u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupyrommuii snement». JlepopMupyeMbie aarOMUHUEBBIC CILIaBBI, HE
YIPOYHSEMbIE TePMHUECKON 00paboTkoii. JledhopMupyemble aJlOMUHUEBbIE CIUIABbI, YIPOUHSse-
Mble TepMUYeckoil 00paOoTkoil. JIureliHble altOMHHMEBBIE CILIaBbl. MapKUpOBKH, 00J1acTH
MIPUMEHEHU S, TPUMEPBI.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIbL

4.1 Cmpykmypa u ceoticmea Mmamepuaios

Knaccugukanus HeMeTalIM4ecKuX MaTepHalioB MO MpoucxoxaeHuio. CTpyKTypa, CBOH-
CTBa U KJIaccu(UKAIHs TOJIUMEPOB

4.2 llnacmmaccol

[Monydyenne mnactMacc. [Tomumepusanms. [lonukonaeHcanus HazHaueHue W MexaHU3M
neiictBus 100aBoK. JlocTOMHCTBA M HENOCTAaTKU IUIacTMacc. TepMOIIaCTUYHbIE U TEPMOpEaK-
THUBHbIE IIacTMacchl. [InmacTMacchl ¢ HanoaHUTENAIMU ["a30HaNIOIHEHHBIE TIIACTMACCHI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tony4yeHue pe3uH, UX CTPYKTypa U cBoiicTBa. Buabl kaydyKkoB, UX CIIOCOOBI MOTYYEHUS U
oOnactu npuMmeHeHHs. J{00aBkM B pe3uHbl M MX (PYHKIHMOHAJIbHOE HazHaueHue. CTEKJo, ero
CTpOEHUE, CBOICTBA U CITOCOOBI MosTyueHus. Buapl cTrekon u ux 001acTé NpUMEHEHUS

4.4 Komnosuyuonnvie mamepuaivl

Komno3uimonHelii Matepuan U ero KoOMHoHEHThl CrocoObl MOJy4YeHHs KOMIIO3UTOB.
Komno3ummonHble MaTepuasl ¢ HyJIb-MEPHBIMU HAIIOJIHUTEISIMH, C OJHOMEPHBIMU HATOJHUTE-
JSIMU U C JBYXMEPHBIMU HanoJHUTEIAMU. CIIEUEeHHBIH aTlOMUHUEBBIM nopouok. Kommno3unu-
OHHbIE MaTepuajbl Ha HEMETAIINYeCKONH OCHOBE. CTEKJIOBOJIOKHUTHL. YTIIEBOJIOKHUTHI. bopoBo-
JIO0KHUTBI. OpraHoBONIOKHUTEI. KepamMudeckre KOMIIO3ULMOHHbBIE MATEPUAIIBI.

Pazoen 5. Ocnosevr TKM

5.1 OcHogwbl tumetinoz2o npouzeoocmea

TexHonorust mojiyueHusi OTIMBKU B IECYAHO-TVIMHUCTOM (hopMme (JIuThe B pa3oBble Qop-
MBI), CX€Ma, OCHAcTKa. @OPMOBOYHBIE U CTEPKHEBBIE CMECH. TEXHOJIOTHS MOTYYEHHs OTIIMBOK B
0005104KOBBIX (popmax. TeXHOJIOTHs MONYy4YEeHUS OTIMBOM METOJIOM JIUThS MO BBIMJIABISIEMBIM
MojensiM. TeXHOIOTUs TNThS! KOKIIIb. MI3roTOBIEHHE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasieruem

[TnacTuuHOCTB. 3aKOH MOCTOSHCTBA 0ObeMa. [1oHATHS HaKIIel, BO3BpAT U PEeKPUCTAILIN3a-
nusi. XoJoHas U ropsiuas gegopmaruu. [IpokaTka u ee ocHOBHBIE criocoObl. Bubl mpoduinsHo-
ro npokara. Bunel kanubpos. biatomsl u cns6sl. [IpeccoBanue. CynHoCThb mpolecca U ero oTiu-
yuTeNbHble 0cOOeHHOCTH. CXeMbl MpsiMoro M o0paTtHoro npeccoBanus. [Iponyknus npeccoBa-
HUs. JIOCTOMHCTBA M HEAOCTaTKU MeToaa. Bonodyenue. CymHOCTb, cXeMa, 0COOEHHOCTH U MPO-
nykuus npouecca. Koka. CymiHOCTh Mpolecca U €ro OTJIMYKME OT peccoBanusi. Onepaiuu cBo-
60oaH0# kKoBKH. JlocTOMHCTBA M HeAOCTaTKU. OOBEMHAs MITAMIIOBKA U IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npou3eo0cmasd

Capka. Meronpl CBapku IUIaBJICHHWEM U JABICHUEM. XHMHM3M U MEXaHHU3M IPOLIECCOB
cBapku. JlyroBas cBapka. [Ipumenenne. Koncrpykius anexrpona ais PJIC. Beibop anexTpona.
Tunsl cBapHBIX cOeMHEHUN. ['a30Bas cBapKa M pe3Kka METaNIOB. DJIIEKTPOKOHTAKTHAsI CBApKa, €€
CYIIHOCTh W BHUIBL. Perynupyromnime napaMerpsl 3Toil cBapku. ['a3oBas cBapka. Mcnonb3yembie
ra3sl ¥ CBapOYHbIE MaTepuanbl, 000pyI0oBaHKE. Y CTPOICTBO ra30CBapOYHON Irpenku. TexHoio-
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TSl TIpoliecca Ta30BOM pe3Ku. Y CTPOUCTBO ra3oBoro pesaka. IloimyaBToMaTHueckas 1 aBTOMaTH-
geckasi lyroBasi cBapka moJ cioeM ¢urtoca. JlyroBas cBapka B arMoc(epe 3alIUTHBIX Ta3ax.

5.4 Ocnogwvl 06pabomku pesanuem

Pexxumbl pe3aHust ¥ IepoX0OBaTOCTh MTOBEPXHOCTH. BiusHNE pe:KMMOB pe3aHus Ha Iepo-
xoBaTtocTh. OCHOBHBIE OMNEpPAIMM TOYEHHUS. TUMBI TOKAPHBIX PE3IOB MO TEXHOJIOTUYECKOMY
HAa3HAYCHUIO W ONEpald HMHU BbINONHSAeMble. CBeplieHHE, 3€HKEPOBAaHHUE, pa3BEpTHIBAHHUE.
OneMeHThl pexxuMoB pe3anus. IlporsruBanne. Cxembl 00paOOTKM 3arOTOBOK Ha MPOTSKHBIX
CTaHKaxX C DJIEMEHTaMH PEKUMOB pesaHus. PpesepoBanue. CxeMbl 00pabOTKH 3aroTOBOK Ha
(bpe3epHBIX CTaHKaX ¢ AJIEMEHTAaMH PeXUMOB pe3anus. Turbel Gppe3 u moBepxXxHOCTH UMK 00pada-
teiBaeMble. lllnmudosanue. OcHOBHBIE cXeMbl IUTH(OBAHUSA. DIEMEHTHl PEKUMOB PE3aHUs MPH
nuToBaHuU. XOHUHIOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HayeHue. CynepGuHUIIMPOBAHUE: CXeMa,
CYIIHOCTh M Ha3HaueHue. [lommpoBaHue, aOpa3sMBHO-KHUIKOCTHAS OT/ENKA, HPUTHPKA - CYIIHO-
CTH 3THX 00paboTOK, X HazHaueHue U paszaumuue. CriocoObl Hape3aHus pe3bOb

5.3. Tembl 1 popMbI 3aHATHII CEMUHAPCKOT0 THUIIA

Y4eOHBIM IJIaHOM I10 AUCHUIINIMHE MPEAYCMOTPCHBI na60paToprle U IMPAKTUYCCKUC 3aHA-

THS.
No HaumeHoBaHue pa3iena JUCIUTUIHHBI dopma npoBeeHHS TpynoeMKocTh, 4ac
B (Momyss) 3aHSTUS OuHas 3a04Hast
1. | OcHOBBI CTPOCHHUS U CBOMCTBA METaJl- JlaboparopHas pabota 6 2
JIOB IIpakTyeckas pabora 2 -
2. | OCHOBBI TEPMUYECKON 00PaOOTKHU U JlaboparopHast pabota 6 2
MOBEPXHOCTHOTO YITPOYHEHHUS ITpakTnyeckas pabora 2 -
3. | Koncrpykimonnsie MeTaiutel U ciiaBel | JlaboparopHas pabota 4 -

4. HemeTannumyeckue U KOMIIO3UIITMOHHBIE

MaTepralIbl
5. | OCHOBBI TEXHOJIOTHH KOHCTPYKIIMOH- JlabopaTtopHas pabora 2 -
HBIX MaTEpUaIoB IIpakTryeckas padora 12 2

HUroro yacos: 34 6

5.4. leTajau3anusi CaMOCTOATEIbLHONH padoThI

No HaumenoBanwue pa3aena awc- ot TpynaoeMKocTsb, yac
LUTUTMHBI (MOIYJIS) OYHasl | 3aoyHas
1. | OcHOBBI CTPOEHUS U CBOWCTBA U3y4EeHHE TEOPETUIECKOTO Kypca 8 25.6
METaJIJIOB HOJI'OTOBKA K TEKYIEMy KOHTpoto | 2,5
2. | OcHOBBI TEPMUIECKOM 0Opa- U3y4eHHe TEOPETUIECKOro Kypca 14 25.6
OOTKH U TOBEPXHOCTHOTO
YIIPOUHEHH. HOJI'OTOBKA K TEKyIeMy KOHTpouto | 2,5
3. | KoHCTpyKIIMOHHBIE METaJUIbI | U3y4YeHHe TEOPETUIECKOTrO Kypca 10 25.6
CILJIaBBI MOATOTOBKA K TEKYIIEMY KOHTposro | 2,5
4. | Hemeraminueckue U KOMIIO3H- H3YYCHUE TEOPETHIECKOro Kypca 18 25 6
IIUOHHBIE MaTEPUAITBI [OATOTOBKA K TEKYIIEMY KOHTposro | 2,5 '
5. | OCHOBBI TEXHOJIOTUU KOH- H3yUYeHHE TEOPETHUECKOTO Kypca 7
CTPYKIMOHHBIX MATEPUAIIOB HOJrOTOBKA K TEKYLIEMY KOHTDPOJIIO 5 25.6
BBINOJIHCHHE JJOMAIITHETO 3a/[aHHsI 12
HToro yacos: 84 128
KOHTpOJIbHast paboTa - 2
IToaroroBka K MPOMEKYTOUHOM aTTECTAIUH (3a4ETy) 4 4
| Hroro 92 134

6. Ilepevyenb yueOHO-MeTOANYECKOT0 0O0ecneYeHHsl M0 JMCUUILIHHE
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OcHOBHAas1 U 1IONIOJTHUTEIbHAS JTUTEPATYpa

T'on
No ABTOp, HAMUMEHOBaHUE u3naa- [Ipumeuanue
HUS
Ochnognaa numepamypa

1 | Ap3amacos, b. H. Marepuanosenenue : yueOnuk / b. H. Ap3a-
MacoB, B. 1. Makaposa, I'. I'. Myxun. — 8-e usn., crep. — oNHOTEKCTO-
Mocksa : MI'TY um. baymana, 2008. — 648 c. — ISBN 978- .
5-7038-1860-2. — Tekcrt : anekTponHsbli // Jlans : anektponHo- | 2006 BRI AOCTYIT IpH
OnbIroTeYHas cucTema. — URL: Bxode 1o HOFP:
https://e.lanbook.com/book/106366 — Pexum mocTyma: s Hy W [TapoJiio
ABTOPH3. TIOJIb30BATEIICH.

2 | MarepuanoBefieHle M TEXHOJOTHS METAJUIOB @ Y4YeOHUK MJis
CTY/ICHTOB BY30B, OOYYalOIIUXCS 1O MAIIMHOCTPOUT. CIIELH-
anpHOCTsIM / I'. T1. detucos [u ap.] ; mox pen. I'. I1. detucona. 67 sK3eMILILAPOB
- U3n. 4-e, ucnp. - Mocksa : Beicmas mkomna, 2006. - 862 c. : 2006 B GubmioTeke
wi. - Bubmaorp.: c. 849. - ISBN 5-06-004418-1 : 446.09 p. YHITY

3 | Apun, M.E.TexHoyI0oTHsST KOHCTPYKITMOHHBIX MaTEPHUAJIOB U Ma-
TepuanoBeaeHue [Tekcr]: yueOHuk mis By3oB / MLE. [lpwu, 177 sx3emmnapos
M.A. Mockanes. - Mocksa: Beiciuas mkomna, 1990. - 447 c. 1990 B bubmoTexe

YIITY
Jononnumenvnaa numepamypa

4 | CipaBOYHUK MO KOHCTPYKIIMOHHBIM MaTepHajaM : CIIPaBOYHHUK
/' b. H. Ap3amacos, T. B. Conosbesa, C. A. I'epacumoB [u 1p.] ;
nox pemakiuen b. H. ApsamacoBa, T. B. ConoBnreBoit. — [ToTHOTEKCTOBBIM
Mocksa : MI'TY um. baymana, 2006. — 640 c. — ISBN 5- 2006 JOCTYTI IIpU
7038-2651. — Tekcr : anekTpoHHBIA // JlaHb : 3IEKTPOHHO- BXOJI€ 110 JIOTH-
O6ubnuoreyHas cUCTEMA. — URL: HY ¥ Mapoiro™
https://e.lanbook.com/book/106473 — Pexum mocTyma: s
aBTOPU3. MTOJIb30BATEIIEH.

S5 | @ununmnos, M. A. MarepuaiioBeieHHe B aBTOMOOMIJIECTPOECHUN
: yaueOHoe mocobue / M. A. ®ununnos, M. A. T'epBaches, A. C. oHOTeKCTO-
XKwmmn. — ExarepunOypr : Yp®@V, 2015. — 310 ¢. — ISBN o
978-5-7996-1399-0. — Texkcr : snexTpoHHsblii // Jlanp : smek- | 2015 BRI AOCTYIT P
TPOHHO-OMOMHOTEUHAS CHCTEMA. — URL.: BXOAe 1o HOH;I:
https://e.lanbook.com/book/99014. — Pexum goctyma: s HYy ¥ 1apoito
ABTOPH3. TIOJI30BATENICH.

6 | IlepeBeptoB, B. Il. TexHOIOrMM KOHCTPYKIIMOHHBIX MaTepua-
708 : yueoHOoe mocobue / B. I1. TlepeBeproB. — Camapa : Cam- MoNHOTeKCTOREL
I'VIIC, [6. r.]. — Yacts 1 : Capounsle TexHomoruu — 2013.
— 120 c.— Tekcr : anextpoHHsli / Jlanp : snextpoHHO- | 2013 AOCTYIT pH
OoubIroTeyHast cucrema. — URL: BXOAE 1O JToTH=

https://e.lanbook.com/book/130343 — Pexwum mocTyma: s
ABTOPH3. TI0JIb30BATEIICH.

HY ¥ TTapoJro™
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https://e.lanbook.com/book/106366
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D0%B8%D1%86%2C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/130343

T'on
Ne ABTOp, HAUMEHOBAHUE u3za- IIpumeyanue
HUS
7 | IlepeBeproB, B. II. TexHoioruu KOHCTPYKLIIUMOHHBIX Marepua-
70B : yuebHoe nocobue / B. I1. IlepeBepTroB. — 2-¢ u3 ., mepe-
pa6. u mon. — Camapa : CamI'VIIC, [6. r.]. — Yactp 2 : JIu- [ToTHOTEKCTOBBIM
TellHasT M MOPOIIKOBas TEXHOJOruH. JlazepHble TEXHOJIOTUU 2018 JOCTYI NPU
00paboTku MmatepuanoB pesanuem — 2018, — 192 c.— BXOJIC I10 JIOTH-
Tekcr : a5ekTpoHHbIH // JIaHb : 3NIeKTpOHHO-OUOIHOTEeYHAs CH- HY | IMapoJro™®
crema. — URL: https://e.lanbook.com/book/130452 — Pexxum
JOCTYMA: JUIsl aBTOPU3. TOJIb30BaTelNEH.
8 | IlepeBeproB, B. II. TexHONMOTMH KOHCTPYKIIMOHHBIX MaTepHa-
708 : yuebHoe nocobue / B. I1. IlepeBepToB. — Camapa : Cam- oHOTeKCTOBLL
I'VIIC, [6. r.]. — Yactp 3 : TexHonorusi o00pabOTKH Marepua-
noB gasineareM — 2013. — 125 ¢. — Tekcr : anekrponssiii // | 2013 AOCTYIT TIpH
. BXO/IE TIO JIOTH-
Jlanb ANEKTPOHHO-OMOMoTeynass cuctema. — URL: %
https://e.lanbook.com/book/130345 — Pexum mocryma: uis HYy W [TapoJio
ABTOPH3. TIOJIb30BATEIICH.
9 | MeramnoBenenue [Tekcr] yuebHoe mocobue / b.
N N . 5 3K3EMIUISPOB B
A. TlorexuH ; YpanbCKui TOCYJapCTBEHHBIN J€COTEXHUYECKHIA 2019 SUGILOTEKE
yauBepcuteT. - ExkarepunOypr : YIJITY, 2019. - 99 c. : un., VITY
1B. wi. - bubnumorp.: c. 87. - ISBN 978-5-94984-707-7
10 | Marepuanosenenue [Tekct] : MeTOM. yKa3aHHs K BBIIOJIHE-
HUIO J1a0. paboT 1o yueOHoil aucturuinae "MarepuanoBeeHue 100 »x3emms-
U TEXHOJOTrHs KOHCTpykil. marepuanoB" / b. A.Tlorexun [u | 2010 pOB B OMOJIHMO-
np.] ; Ypau. roc. necorexH. yH-T, Kad. TexHon0rnm Metamios. - teke YIJITY
ExatepunOypr : YIJITY, 2010. - 40 c.
11 TexHoyorus KOHCTPYKIMOHHBIX MaTepUaloB U MaTepHallo- 20
AK3EMILIS-
BEJICHUE : METOJI. YKa3aHus K J1a0. paboTam 1o pazaeny "O6pa- 2007 16.HO-
6oTtka metamioB pezanueMm" / b. A. Ilorexun [u np.] ; Ypan. POB B OUBIMO
roc. JE€COTeXH. YH-T. - ExaTepunOypr : [YI'JITY], 2007. reke YIJITY
12 | Pa3pabGoTka TEXHOJIOTHH MOJYYCHHS OTJIMBOK B MIECYAHO-
TIIMHUCTBIX popMmax [TeKkcT] : MeTo. yKa3. JIJIsl BBIIOJHEHUS
MpaKT. paboThI 110 yueOHOU auctuiuinHe "TeXHOIOTHs KOH- 65 sx3emrus-
CTPYKIIMOHHBIX MaTEpHUAJIOB" JIJIsl CTY/ICHTOB OYHOU M 3a0YHOM 2012 pOB B 6HOIHO-
dhopm obyuennus. / H. K. [xemunes, B. B. Wmommus ; Ypai. texke YIIITY
roc. JiecotexH. yH-T, Kad. TexHomoruu meramios. - ExatepuH-
oypr : YIJITY, 2012. - 24 c.
13 | TexHonmorusi KOHCTPYKITMOHHBIX MaTEPUAJIOB : METOJI. YKa3a-
HUS 110 BBITOJHEHHUIO J1a0. U MPaKT. padOT M0 TUCIHUILIHHE 90 sx3emruis-
"Marepuanoseneare 1 TKM" / H. C. Uepemnnix, B. 2007 pOB B 6MOIHO-
B. MUnmtommn, b. A. ITotexun ; Ypai. roc. 1€COTEXH. YH-T. - Texe YIIITY
ExatepunOypr : YIJITY, 2007. - 41 c.

*- MPEKAC YCM HpOfITH 110 CCBIIIKE, HCO6XO,Z[I/IMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHHUE SJIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeabl o0ecneyu-
BAeTCs COOTBETCTBYIOIMMH CPEICTBAMH NH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

JJIeKTPOHHBbIE OUOJINOTEYHbIE CHCTEMBI
Kaxnplii oOydaronuiics obecriedeH JOCTYIOM K AJIEKTPOHHOW OMOIMOTEYHOU cucteme
YIJITY (http://lib.usfeu.ru/), DBC UsnarensctBa Jlans http://e.lanbook.com/, 36C YuuBepcu-
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https://e.lanbook.com/book/130452
http://lib.usfeu.ru/
http://e.lanbook.com/

Terckas Ombnmoreka omnaiin http://biblioclub.ru/, conepxammx u3gaHus MO OCHOBHBIM H3y4ae-
MBIM JHCLHIUIMHAM M C(OPMHUPOBAHHBIX [0 COIJIACOBAHUIO C MPaBOOONAJATEsIMH y4eOHOH u
y4e0HO-METOJMYECKOI JTUTEPATYPHI.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMbI
1. CnpaBouHo-tipaBoBas cuctema «KoncymnpTant [Lmtocy. .
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/).

IIpodeccuonaibubie 6a3bl JAHHBIX
1. Hayunas siekTponHas oubimoreka elibrary. Pexxum mocrtyma: http://elibrary.ru/.
2. EnuHoe 0KHO J0CTyIa K 00pa3oBareibHbIM pecypcam dDeiepaibHblil opTal
(http://window.edu.ru/)
3. bubnuorexa Mammuaoctpoutens (https://lib-bkm.ru/)
4. DnexkrponHas IHTepHeT - OMOIMOTEKA I «TeXHUYECKH YMHBIX» jrojed «TexJIut.py». Pe-
xuM jpocryna: http://www.tehlit.ru/.
5. basa mannsix «Otkpeitas 6a3a OCTos» (https://standartgost.ru/)
6. Marepuer-caiiT deaepaqbHOTO areHTCTBA M0 TEXHUYECKOMY PeryInpoBaHuio. Pexxum mocry-
na: http://www.gost.ru/.
7. UnTepHer-caiit M3aarenbckoro neHTpa «Akagemus». Pexxum nocrymna: http://
Www.academia-moscow.ru/.

HopMmaTuBHO-IpaBOBbIE AKThI
. Ipaxknanckuii kogekc Poccuiickoit @enepanuu ot 30 HOsOps 1994 roga N 51-D3
2. ®enepanbHblif 3akoH «O 3amuTe npas notpeduteneit» ot 07.02.1992 N 2300-1 (pex. ot
08.12.2020).
. @enepanbHblil 3akoH «O06 obecnieueHNH eAMHCTBA U3MepeHuii» ot 26.06.2008 N 102-D3.
. @enepanbHbIi 3aK0H «O TEXHHUECKOM peryiupoBanum» ot 27.12.2002 N 184-D3.
. @enepanbHblil 3akoH «O06 HHpopMaIK, HHPOPMAITMOHHBIX TEXHOJIOTUAX U O 3aIlIUTe HH-
dopmarm» ot 27.07.2006 N 149-D3.

[EEN

whn bW

7. ®OHJ OLCHOYHBIX CPEACTB JJIsl IPOBEACHUS POMEKYTOYHOM aTTecTalu 00y4aommXx-
¢l 10 JUCHUILINHE

7.1. IlepeyeHb KOMIIETEHI M ¢ yKa3aHHEM ITanoB UX (OPMHUPOBaHHS B polecce
0CBOCHUS 00pa30BaTEJIbHON NPOrpaMMbl

PopMupyeMbIe KOMIIETCHIIUU Bug u popma KoHTpoOIIS
IIpoMeXyTOYHBI KOHTPOJb. KOH-
TPOJIBHBIE BOIIPOCHI U 3aJaHMS K 3a4e-
Ty

Tekymuii KOHTPOJIb: TECTUPOBAHUE,
3amuTa J1abOpaToOpHBIX U IpaKTHue-
CKUX paloT, BBHIMOJIHEHUE JIOMAIIHETO
3alaHus

OIIK-3 - roToB NMPUMEHSITHh CHCTEMY (yHJIaMEHTaTb-
HbIX 3HaHUM (MaTEeMaTUYECKUX, ECTECTBEHHOHAYY-
HBIX, WHXEHEPHBIX M AKOHOMHUYECKUX) ISl HJICHTH-
¢bukanuu, GopMyTHpOBaHUS U PEIICHUS TEXHHUECKUX
U TEXHOJOTHUYECKHX MPOoOJeM IKCIUTyaTalli TPaHC-
MIOPTHO-TEXHOJIOTUYECKUX MAIIUH U KOMIUIEKCOB.
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7.2. Onucanue nokas3arejel 1 KpUTepreB OLIEHUBAHUS KOMIIETEHIMH HA Pa3JIMYHbIX 3Ta-
nax ux (pOpMHpPOBAHUSA, ONIMCAHHE IIKAJ OLIEHUBAHUSA

Kpurepun oneHMBaHUs YCTHOIO OTBETa HA KOHTPOJIbHBIC BOIPOCHI 3a4eTa (IIpomMe-
JKYTOYHBII KOHTPOJIb (popMupoBanus komnerennnu OIIK - 3)

3aumeno

- JIaH TIOJIHBIM, pa3BEPHYTHIM OTBET HA MOCTABJIEHHBIA BOIPOC, IMOKa3aHa COBOKYIHOCTh
OCO3HAHHbIX 3HAaHUI 00 00BEKTE, JOKA3aTEIbHO PACKPHITHI OCHOBHBIE ITOJIOKEHUS TEMBI; B OTBE-
T€ IIPOCIIEKUBACTCA YETKAsl CTPYKTYpA, JIOTUYECKAs ITOCIEN0BATEIBHOCTD, OTpaXkaromas Cyul-
HOCTb PAaCKpbIBAEMbIX INOHATUH, T€OpUil, sABICHUNA. 3HaHHE 00 OOBEKTE NEMOHCTPUPYETCS Ha
(oHE TOHUMAHHA €r0 B CHCTEME JJaHHOW HAYKH M MEXIMCUUIUIMHAPHBIX CBsi3eil. OTBET M3io-
YKEH JIMTEPATYpPHBIM SI3bIKOM B TEPMHHAX HAayKH, TOKa3aHa CIOCOOHOCTh ObICTPO pearnpoBaTh Ha
YTOYHSIOLINE BOIIPOCHI;

- J1aH TOJHBIN, Pa3BEPHYTHIM OTBET HA IOCTABJIEHHBIM BONPOC, MOKA3aHO YMEHUE BblIE-
JUTh CYILIECTBEHHBIE M HECYIIECTBEHHbIC NPU3HAKHU, IMPUUUHHO-CIEACTBEHHbIE CBs3U. OTBET
YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0KEH B TEPMHUHAX HayKu. OJHAKO IOMYIICHbI HE3HAYU-
TEJIbHbIE OIIMOKN UM HEJ0YEThI, UCIPABICHHBIE 00YYAIOIIUMCS C IOMOIIbIO «HABOSAIINX» BO-
IIPOCOB;

- J1aH HEMOJIHBIM OTBET, JIOTMKA U IOCJIE10BAaTEIbHOCTh U3JI0KEHUS UMEIOT CYLECTBEHHBIE
HapywmeHus. Jlonymens!l rpyOble omMOKM MpPU ONpPEENIeHUN CYLITHOCTH PACKpPbIBAEMbIX MOHSI-
THUH, TEOPUH, SIBICHUH, BCIEICTBUEC HETIOHMMAaHUSI 00yYarOIIUMCS UX CYIIECTBEHHBIX U HECYIIe-
CTBEHHBIX IIPU3HAKOB U CBA3CH. B 0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPBITH KOHKPET-
HBIE MPOSIBIICHUS 000OIIEHHBIX 3HAHWI HE MOKa3aHo. PeueBoe opopmiienne TpedyeT monpaBok,
KOPPEKIINH;

He 3aumeno - 00yJaroIINiics JEMOHCTPUPYET HE3HAHUE TEOPETHUYECKUX OCHOB IPEIMETa,
HE yMeeT JieJlaTh apryMEHTHPOBAaHHBIE BBIBOJBI M IMPUBOAUTH IPUMEPHI, MOKa3bIBaeT cliaboe
BJIQJICHUE MOHOJIOTMYECKON PEYblO, HE BIJIAJICET TEPMUHOJIOTUEN, ITPOSIBISAET OTCYTCTBUE JIOTHY-
HOCTH U IOCTIEIOBATEIbHOCTH M3JI0KEHUS, JIeJaeT OIMOKH, KOTOpble HE MOXKET UCIPaBUTh, Aa-
e MPU KOPPEKLINHU IPEToaBaTeeM, 0TKa3bIBaeTCsl OTBEYATh HA 3aHATHH.

Kpurepun ouneHuMBaHusi BBINOJHEHUs] 3aJaHUI B TecTOBOH (opMe (TeKyIIHil KOH-
Tpoab popmupoBanusi komnerenuuii OIK-3)

- 3aumeno: KOIN4eCTBO MPAaBUIbHBIX OTBETOB 51% u Oonee;

- He 3aumeHO: KOJIINYECTBO MTPABUIIbHBIX OTBETOB MeHee 51%

Kpurepun oneHnBaHusl 3a1IUTHI JJA00PATOPHBIX W NMPAKTHYECKUX PadoT (TeKylui
KOHTPOJIb popmupoBanusi komnerenuuii OITK-3):

3aumeno:

- BBIMIOJIHEHBI BCE 3aJjaHusl, OoO0ydaromuiics 4yeTko U 0e3 OImMOOK OTBETHJI HAa BCE KOH-
TPOJIbHBIE BOIIPOCHI.

- BBITIOJIHEHBI BCE 3aJIaHUsI, OOyJaromIuiicss 0e3 ¢ HeOOIBIIMMH OIMOKaMH OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

- BBITIOJIHEHBI BCE 33/1aHMSI C 3aMEYaHMUSIMH, 00Yy4arOIUNCs OTBETUII Ha BCE KOHTPOJIbHBIE
BOIPOCHI C 3aMEYAHUSIMH.

He 3aumeno - 00YJaOIUICs HE BHITOJHIII WIH BBIIOIHIII HEMPABUIIBHO 33/1aHUS, OTBETHII
Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMH WM HE OTBETUJI HA KOHKPETHbIE BOTIPOCHI.

KpuTepuu ouneHHBaHHUS JOMANIHEro 3aJaHus (TEKyUIMii KOHTPOJIb, GopMHpPOBaHHE
kommnerenuuii OIK-3):

3aumeno:

- paboTa mpezacTaBiIeHa B CPOK, BBIIIOJHEHBI BCE pa3eibl JOMALIHETo 3a1aHusi, opopmie-
HUE, CTPYKTypa W CTUJIh paboThl 00pasloBbie; padoTa BBITOIHEHA CAMOCTOSATEIBHO, TPHUCYT-
CTBYIOT COOCTBEHHbIE 0000IEHNS, PEKOMEHIAIIMY U BBIBOJBI; MIPH 3aIIUTE JOMAIIHETO 3aaHus
JIaHbI IIPABUIIBHBIC OTBETHI HA BCE BOIIPOCHI.
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- paboTa mpeacTaBiieHa B CPOK, HEKOTOPBIC Pa3lelbl JOMAIIHETO 33JaHUsl BHIOJIHEHBI C
HE3HAUUTENIbHBIMU 3aMEYaHUsIMH; B O(QOPMIICHMH, CTPYKTYpPE M CTWIIE 3a/laHusi, HET IpyObIX
OmMOO0K; 33JaHUE BBIMOJIHEHO CaMOCTOSATEIIBHO, IPUCYTCTBYIOT COOCTBEHHBIE BBIBOJIBI; MIPH 3a-
LIUTE JOMAIIHETO 3aJaHKs JaHbl IPAaBUIbHBIE OTBETHI HA BCE BOIIPOCHI ¢ IIOMOUIBIO IIPENOJaBa-
TEs.

— paboTa mpeJCcTaBieHa B CPOK, MHOTHE pa3/ielibl JOMAIIHEr0 3aJaHusl UMEIOT 3HAUUTEIb-
HbIE 3aMEYaHus; B 0pOPMIICHNH, CTPYKTYpE U CTUIIE pabOThl €CTh HEJOCTATKH; 33JaHNE BbIMOJI-
HEHO CaMOCTOSTENIBHO, IPUCYTCTBYIOT BBIBO/bI; IIPU 3aAIIUTE JOMAIIHETO 3aaHKs OTBEThI JaHbI
HE Ha BCE BOIIPOCHL.

He 3aumeno - paboTa NPEeCTaBICHA I103Ke YCTAHOBJIEHHOTO CPOKA, 3a/IaHUS B BBIIIOJIHEHBI
HE MOJIHOCTBIO MJIM HENPAaBUWIBHO; OTCYTCTBYIOT WMJIHM CAEJaHbI HENPAaBUJIbHBIE BBIBOJBI H 0000-
HieHus1; opopMieHHEe 3aJaHNsl HE COOTBETCTBYET TPEOOBaHMSAM; IIPH 3aLUTE JOMALIHEro 3aj]a-
HU HE JJaHbI OTBETHI Ha MIOCTABIICHHBIE BOIIPOCHI.

7.3. TunoBble KOHTPOJILHBIE 32/1aHNUS WIH HHbIE MATEPHAJIbI, HE00X0UMBbIe [IJIs1
OLIEHKM 3HAHUI, yMEeHM i, HABLIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIINX
Tanbl GOPpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUs 00pa30BaTeJIbHOM MPOrpaMMbl

3ananus B TecTOBOI hopMe (TeKYyLIMA KOHTPOJIb)

Texymmii KOHTPOJIb 3HAHUH TI0 TEMaM Kypca MPOBOAMUTCS B JOPME TECTUPOBaHUS. TecT 1Mo
KaX/10i1 TeMe cocToUT U3 5 BonpocoB. Hike mpuBeneH ouH U3 BapuaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuaoB. Pa30BbIe IPEBPALLICHU ).

1. Ha pucyHke nokasaHa sJieMeHTapHas sueika KPUCTAJNINYECKON PELIETKH.

1) npuMUTHBHOI KyOHYecKOn

2) rpaHellEeHTPUPOBAHHOM KyOU4ecKon

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

2. OmpenieneHne TBEPAOCTH 3aKaJICHHBIX CTajlel o MeToay PokBeruia mpon3BOIMTCS BIaBIHBA-
HUEM B 00pa3er ...

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

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

3. MHoroga3zHsIi crijiaB, KOMIOHEHTBI KOTOPOT'O MPAKTUYECKH HE PaCTBOPSIIOTCS B TBEPJOM CO-
CTOSIHUM U COXPAHSAIOT UHIUBUYyalbHbIE KPUCTAIUIMUECKUE PEIETKH, IPECTABIISET COOOH ...
1) cmech 3) XUMHUYECKOE COETUHEHNE

2) TBepIbIil pacTBOP 3aMEUICHUS 4) TBepbIil pacTBOp BHEAPEHUS

4. Ilpu yMeHBIIEHNH PACTBOPUMOCTH YTIIEpO/Ia B JKeJIe3e C MOHIKEHNEM TeMITepaTyphl H30bI-
TOYHBIN YIIIEPOJI BBIJIENISETCS U3 TBEPBIX PACTBOPOB B BUJIE ...
1) depputa 3) nemeHTuTa
2) rpadura 4) Tpooctuta

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

1) TpemmHOM 3) nucnokaruen

2) neeKTOM ymaKoBKU 4) NBOMHUKOM
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JlomamiHee 3a1aHNe/KOHTPOJIbHAsA padoTa (TeKymii KOHTPOJIb)

Jomarrnee 3amaHue Mo AUCIUIUIMHE TPEICTaBIsAeT cO00M NBe pacueTHble padoThl. Ilpe-
MoJIaBaTeieM KaXIOMY OOYYaroIIeMycsl BBIJACTCS BapUAHT WHIUBUIYATHHOTO 3aJaHMs, KOTO-
PBI COJIEPIKUT UCXOAHBIC TAHHBIE. AJITOPUTM BBIMIOJHEHUS JOMalIHed paboThl IPOIKCaH B Me-
TOAMYECKUX YKA3aHUSX.

IIpuMep pparmeHTa JOMAIIHEr0 3aJaHUSI TeMe
«PacueT pe:kMMOB pe3aHMs IPH TOKapHOii 00padoTke»
BAPUAHT Ne3
1.1. Heanb. OcBOUTh METOAMKY U BBINOJIHUTH PACUET ONTUMAJIBHOTO PEKUMA PE3aHUS IS
TOKapHOH 00pabOTKH 3arOTOBKH.
1.2. UcxoaHble JaHHBIE:

CaoiicTBa Pazmepst Pazmep
Marepuana 3arOTOBKH JeTaiu
I LIepoxoBa-
penen CocrosiHue
O06pabaTsI- Teepa- |Toxapnas TOCTB 00pa-
. | IpOYHOCTH IOBEPXHO- Jnuna JimnHa .
BaCMbIH npu pacts- | TP ONCPAIL|- 11 3aro- Huametp| I3, mm [Tuamerp | lg, Mm Garpisacmoid
matepuan | - © HB, MITa | (npun.3) | © — > 4 i ¢ TIOBEPXHOCTH
o5, MITa (kre /Mm?) ’ ’ Ra,mxMm
Crans 45 2246
3 T'OCT 598 (229) TO=1 npoKaT 40 150 37 90 12,5
1050-74
nlod/ mum]
z/abrHoe dbuxerue
[Q AS|
Puc. 1 — Dcku3 311eMeHTOB peXuMa pe3aHust
/ py 00TaYUBaHUU
~
b
S
St/ 00]
dbuxerue nodaqu

B kauecTBe 3aroTOBKM HCIIOJIB3YEM IIPOKAT, BCJIEACTBUE JTOIO IMOBEPXHOCTH
3aroToBKM mnpuHuMaeM 0e3 kopku. lllepoxoBatoct mnoBepxHocTu Aetanu Rg= 12,5
BBITOJIHSI0 YEPHOBOE TOUYECHHE.

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

3aroToBKa JOJDKHA 3aKPETUIATHCS B TPEXKYJIAYKOBBIN MATPOH, T.K. JUIMHA 00paOOTKH HE
npeBbimaer 4erbipex auaMeTpoB (lg< 4dd,90mm <148MM) m auaMeTp JeTand MeEHbIIE
nuamerpa oopabotku Hax cranuHou (d <ddcr,37vMM < 250Mmm) [1, npun.2].

2.2. Bp10op Moaesn cTaHKa I 00pad0oTKH 3ar0TOBKH

Mopenb cTaHka BbIOMpacM 10 TEXHHMYECKHUM XapakTtepuctukam [1, mpmir.2]

B
COOTBETCTBUU ¢ rabaputamu 3arotoBku (40 mm u 150 Mm), crtocoOoM €€ yCTaHOBKH M TUTIOM
npousBoAcTBa. Ilpu ycraHoBke

3arOTOBKM B TPEXKYITaYKOBBIA IATPOH YYUTHIBAEM
HanOOoNbIIHMI TuamMeTp 00padoTku Haj ctanuHOH (dep=400 mm). [Tpu
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VYcTaHOBKE 3aroTOBKM B IIEHTpaxX YYMTHIBAEM HauWOONBIIMK AuaMeTp 0OpabOTKH Hax
cymmnoptoM (dep= 220 Mm) U paccrosHue mexay nentpamu (Ip= 1000 mm). IIpu o6pabotke

3arOTOBOK B BMJIE IPYTKOB JUIMHOW 0ojee pacCTOSIHUA MEX]y LIEHTpaMH Ipu BbIOOpEe MOZEIn
CTaHKa YYUTHIBAIO HAMOOJBIIWK auamerp npyrtka B mmuHzaene (dppg= 45 mm). CpaBHHBas

rabapuTHBIE Pa3Mepbl ¢ TEXHHUYECKHMH XapaKTePHUCTUKAMHM TOKApPHO-BHHTOPE3HBIX CTaHKOB,
IPUMEHSIEM CTaHOK MoJebio 1 K62.

2.3. Boioop pe3na

Br16op BhINIONHSEM B 3aBHCHMOCTH OT BuAa TokapHo# omeparuu (TO=1), xecTkocTH
cucrembl CITU]I (HexxecTkas cuctema), Mmoaenu cranka (1K62), oopabaTeiBaeMoro Marepuaia
(Cranp 45 I'OCT 1050-74) u cocTostHMSI IOBEPXHOCTH 3arOTOBKH (IIPOKAT).

Breibop Tuma pes3na BBIIOJMHSEM B 3aBUCHMOCTH OT BHJa TOKApHOW omnepanuu
(ITpunoxenue 3). OCHOBHBIE THUIIBI TOKAPHBIX PE3LOB, OCHAIIECHHBIX TBEPAOCIIABHBIMU
MJIACTUHAMU, TTPUBEICHBI B Tpui.4,[1].

Br100op BBICOTHI pe3lia BBHIMOJHSEM B 3aBUCHMOCTH OT MOJIENIM CTaHKa, HA KOTOPOM
BBIMOJNHSETCST 00paboTka. Beicota pe3sna H gomkna OBITh paBHAa PAcCTOSHUIO OT JIMHHUH
[IEHTPOB JI0 OTIOPHOW MOBEPXHOCTH pe3reaepxkarens h (25 = 25) [1, npun.2]. Hlupuna pe3ma
JUtst TioBbIIeHus1 xectkoctu cuctembl CIIM/] mpuHrMaeM HauOOJBIIYIO CTAaHAAPTHYIO JUIS
BbIOpaHHOW BBICOTHI. BbUTeT pacTouHbIX pe3nioB (L) BbIOMpaeM B 3aBHCHUMOCTH OT JJTUHBI
pacrauuBanus (L>17,140>90).

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

T =
L
% Puc. 2 — Peser; TokapHbIN TPOXOAHOM,
OTOTHYTBIN C TIIACTUHKAMU U3 TBEPJIOTO
, _ J<t  crimasa (rOCT18877-73)
% ;/:9 I
e
Ceuenue BenuunHa OCHOBHBIX YTJIOB,
OGo3HAYCHME pesna Lvv | myvMm | aMm rpan
HXB MM
®» ?1 v a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. OnpenesnerHue riayoOuHbI pe3aHus
['myOuHy pe3aHusi pacCuMThIBA€M B 3aBUCUMOCTH OT NPUIYCKa Ha 0OpaboTKy
3aroToBKd. [Ipu depHOBOI 00pabOTKE MPUITYCK CHUMAETCS 3a OAWH Tpoxoi. [Ipu sTom mis
BCEX TOKApHBIX OMNeEpaIyii, KpoMe MOJPE3KH TOPIOB, IIyOWHA pe3aHHs PAaCcCUUTHIBACTCS MO
dbopmyre:
. D-d

2

rae,D—nuamerp 3aroToBKU, MM;
d— nuameTp JeTaiau, MM.

40-37
2

t =15mm
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2.5. Onpenesienne moaavu

Bribupaem Benmuumny mogaun S= 0,4-0,5MM/00 B 3aBHCHMOCTH OT BHJa 00pabOTKH
(uepHoBoe ToueHwme), marepuana 3arotoBku (Crams 45 T'OCT 1050-74), ceuenus pesna
(25x20MmMm), nuametpa aetanu (37 MM) U r1yOuHBI pe3anus (1,5mm) [1,mpun.7].

BriOpannyio BelWYMHY MOJa4Yd MPOBEPSIEM M0 TEXHUYECKUM XapaKTEepUCTUKAM CTaHKa
[1, mpun.2]. Ilpn 3HaYeHWSIX NPOAOIBHOW MOJAYM Spp BHIOMpacM OnmKaiiliee MEHbLICE

3Hauenue 0,47Mm/00.

2.6. OnpenesieHne CKOPOCTH pe3aHUs
CkopocTh pe3aHus Ipyu TOYeHUH it crankoB 6e3 UITY ompexnensiercs mo ¢popmyie:

Cy

V =
TM.tXv .gYv

’ Kmv ’ I'<nv ’ Kuv ’ Kgov ’ K(plv ’ Krv ) KOV’
M/CeK,
rae, t — rimyouHa pezaHus, Mu;

S — nomauga, MM/00;

CvV — k03¢ unmenT, 3aBuosIIUi OT 0Aa4YN U MaTepHaja 3aroTOBKU; JJIs YTIIEPOAUCTBIX
U JIETUPOBAaHHBIX CTaJIel MpU TOYEHUM pe3llaMU C IUIACTUHKaMU U3 TBepnoro cmiaBa T15K6
Cv=420 npu S<0,30 Mmm/00,

YV — [oKa3aTeib CTENEHH, 3aBUCALIMI OT MaTepualla 3aroTOBKU U MOJAuu: JUIsl cTanen
yv=0,20 npu S<0,30 mm/00,

M, XV — I[OKa3aTeau CTENEHH, 3aBUCSIIME OT BUJa OOpabOTKU: MpPU TOYEHUH U
pacrauuBanuu m=0,20, xv=0,15;

Kmv —xo3dduument, 3aBucammil oT kadectBa oOpabaTblBaeMOro Martepuana: Jyis
YIJIEPOJUCTBIX U JIETUpOBaHHbIX cTaneit Kmv=735/88, 735/980= 0,75

Knv —ko3¢d@uirenT, yauThIBaIOLMil COCTOSHUE MOBEPXHOCTH 3aroToBk: Knv=1, ecnu
3aroToBKa 0e3 KOpKH,

Kuv —xo3@uineHT, yyuThIBalOIUi MapKy TBEpIOCIUIaBHON miuacTuHKU: Kuv=1 mis
T15K6 u BK6,

Kov — xoapdunuent, yunTeiBaromuii BETMYUHY TJIaBHOTO yIuia B IlaHe y pe3ua: Kov
=1 pu @=45°

Kolv — ko3¢ dunneHT yuuThIBAIOIUI BEIUYMHY BCIIOMOTaTEeNIbHOTO yria B IUIaHE y
pesua: Kol1v=0,87 npu ¢l =45°;

Krv — koa¢ddunmenT, yautsiBaronuii paguyc rnpu sepiuse pesna: , Krv=0,94 npu r=1,0
MM

Kov- ko3¢dduiument, yuutsiBarommidi B oOpabOTKU: HpU APYrHUX BHUIAX TOKAPHOH
o6pabotku Kov=1.

350

V= -4.08-1-1-1-0,87-0,97 -1=521m [ mumn

60°%° . 1,5 . 0,47
ITocne OIIPCACIICHUSA CKOPOCTU PE3aHUA PACCUUTBIBACTCA YaCTOTA BpalliCHUA IITAHACIIA

o ¢popmye

1000-v

n=———
z-D
r/ie, U — CKOPOCTh pe3aHusi, M/MHH,;

T — MaTeMaTH4ecKas MoCTosHHag, T = 3,14;
D — nuameTp 3aroToBKH, MM.

n= M = 414806 | mun
3.14-40
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Halinennyto 4yacTtoTy BpallleHUs ININHUHJIENS  [POBEpsSeM MO  TEXHUYECKUM
XapakTepucTukaMm cranka [1, mpui.2]. Takoil 4acTOThI BpallleHUs LINMUHACHS Yy CTaHKa HET,
noaToMy Oepem OumKaiilee MeHbLICE 3HAYCHUE W3 TEXHUIECKUX XapakTepucTuk (ngy=2000).
[To CKOPPEKTUPOBAHHOM YACTOTE BPAIICHUS MMOJCUYUTHIBAEM (PAKTUICCKYIO CKOPOCTh PE3aHHs,
KOTOpasi BO3MOKHA IIpu paboTe Ha BEIOpAaHHOM CTaHKE:

v o D-n _314-40-2000

#1000 1000

=251, m/MuH

2.7. IlpoBepka pexxuMa pe3aHusl 10 MOIIHOCTH CTAHKA

[Tocne BbIOOpa pexnMa pe3aHMs NMPOBOAMM IIPOBEPKY Ha JOCTATOYHOCTh MOIIHOCTH
AIIEKTPOABHUIraTeNs CTaHka. J[m 3TOro B 3aBHCMMOCTH OT MNPOYHOCTH 0O0pabaThIBAEMOro
MaTepuana 3arotoBku 0,=598 MIla, rnyOunsl pezanus t =1,5MM, BEIMYMHBI NOJaYH S =
0,47 u ckopoctu pesanust vV = 521M/MUH Haxoxy HeoOxoaumyto MouHocts NH=4,1kBr,
HE00XO0IMMYIO ISl pe3aHusl IIpU BIOpaHHOM pexxuMe 1o npuit. 10.

HaiiieHHY!0 MOIIHOCTH CPaBHUBAK0 C MOUIHOCTBK) Ha IINUHJENE CTaHKa, KOTOPYIO
OIpeseNsIoT 1o hopmyie:

Ny = Nygg kBT

rne, N s — MOILIHOCTh JIBUTATENs CTaHKa,

n — KIIJI cranka.

Nyp=10-0,8=8kBT

ITpu >ToMm BeImonHseTcsa ycnosue Ny<N  ,(4,1<8)

i’

Bonpocs! k 1a0opaTtopHbIM pabéoTaM, Ha npuMepe Ja6opaTopHoi padoTsl «MeToabl
H3MEpeHHus TBepAOCTH» (TeKYIIHII KOHTPOJIb)

1. laiiTe onpezeneHue NOHATUIO TBEPAOCTh. BriOeprTe METO bl M3MEPEHUS TBEPIOCTU
koBKoro yyryna K440-5. O6ochnyiite BbIOOD.

2. NaiiTe onpezenieHne MOHATHIO TBEPAOCTh. BriOeprTe METO bl M3MEPEHUS TBEPIOCTU
3akanieHHoH ctanu 651". OGocHy#Te BBIOOD.

3. JlaiiTe onpezaeneHue MOHATUIO TBEPAOCTh. BriOepuTe MeTobl M3MEPEHHS TBEPIOCTU
nemeHToBaHHOM ctanu 18XI'T. OGocHyiiTe BBIOOD.

4. laiiTe onpeneneHre NOHITHIO TBEpAOCTh. BpiOepuTe MeTo Il H3MEpEHUs TBEPIOCTH
MOBEPXHOCTH CTAJIBHOTO Bajla YIPOUHEHHOH miiacTudyeckoit nepopmanueit. O60cHyHTE BHIOOD.

5. Jlaiite onpeneneHue MOHATUIO TBEPIOCTh. BriOepuTe MeToabl N3MEpEHHs YIPOUHEHHO-
ro TepMHuecKoi 00paboTKol amomMuHMEBOTO ciutaBa B95. OGocHyiiTe BBIOOD.

6. JlaiiTe onpeaeneHue MOHATUIO TBEPAOCTh. BriOeprTe MeTO bl H3MEPEHUs YIIPOUYHEHHOU
TepMuueckoii o6padoTkoit 6ponssl BpAXKH10-4-4. OGocHyiiTe BBIOOD.

KoHTpoJsbHbIE BONPOCHI M 321241 K 3a4eTy (IIPOMeKYTOYHbIN KOHTPOJIb)

HpOMG)KyTOqHaH arrecragus 110 AUCHUIIIIMHE COIJIaCHO yqe6H0My IJIaHy IMPOBOJIUTCA B
(I)opMe 3a4eTa. 3a4eT BKIIOYAET B ceOs OIWH BOIIPOC U3 TCOpCTH‘lCCKOﬁ YaCTH KypcCa U 3alaHUC.
HepequL KOHTPOJIBHBIX BOIIPOCOB U IPUMCPHBIC 3aJaHUA K 3a4CTy IPUBCACHBI HUXKC.

KoHTpoJibHBbIE BONIPOCHI

1. OcHogvl cmpoenus u c8olicmea Memanios
1. XapakTepHble MPU3HAKK arperaTHbIX COCTOSHUN BelecTBa. OCHOBHBIE THITBI KPUCTAIIIU-
yeckux perretok. [Tommmopdusm. Anuzorponust. Tekcrypa metamna. Knaccudukarms MeTasios.
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2. JledeKThl CTpOCHUS KPUCTALTMYECKUX Tell. TodueyHble, TMHEeHHbIE (JUCIIOKAIINN) U TTOBEPX-
HocTHbIE AedekThl. [I1oTHOCTE Mucnokanuil. BiusHue TeMnepaTypbl Ha INIOTHOCTh J€EKTOB.

3. Bnusinust 1e(heKToB KpUCTAJUIMYECKOHN pelIeTKH Ha MPOYHOCTh MeTasuioB. [ paduk 3aBu-
CUMOCTb IIPOYHOCTH OT IUIOTHOCTH 1€(PEKTOB

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

5. Onucatpb npouiecc KpucTauiu3anuu. JJeHapuTHas TUKBalysl.

6. CBoiicTBa METaNIOB ¢ IpuMepamMu. MexaHnuueckue cBoicTBa MeTaJsioB. OCHOBHBIE I10-
Ka3aTelu MPOYHOCTH U TUIACTUYHOCTH, BBIABIIIEMbIE IIPU CTATUYECKUX UCIIBITAHUAX. J[narpamMmma
pacTsSKEHUS.

7. TBepaocTb. MeToabl H3MEPEHHS TBEPAOCTH U 00JaCTH X npuMeHeHus. [IpuBectu
[IPUHLMIIAAIBHBIE CXEMbI U3MEPEHUSI TBEPAOCTH.

8. JluHaMu4ecKue UCTIBITAHUSI METAJJIOB M UCIIBITAHUS [P MIEPEMEHHBIX Harpy3Kax.
[TpuHuMNIManbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IPEIEN BHIHOCIUBOCTH.

9. CnunaB. OxapakTepu30BaTh OCHOBHBIE THIIBI CIIIIABOB

10. lnarpamma coctostHusl. Meroirka ocTpoeHUsI 1uarpaMM COCTOSIHUS Ha IIpUMepe
crutaBa Pb-Sb. TIpasuio orpe3kos.

11. JluarpaMMBbl COCTOSIHUS CIUIaBa, KOMIIOHEHTBI KOTOPOI'O B TBEPJIOM COCTOSIHMU Hepac-
TBOPHUMBI, 00Pa3yIOT MEXaHUYECKHUE CMECH CBOMX MPAKTUYECKH YUCTHIX 3epeH (Hampumep, Pb-
Sb, Sn-Zn). JlukBarus. Cxemsl cTpykTyp. Da3oBbie npeBpamieHus B cucreme Sn-Zn.

12. JIlnarpaMmma COCTOSIHUS CILJIaBa, KOMIIOHEHTHI KOTOPOTO HEOTPAHUYEHHO PACTBOPUMBI
npyr B apyre (Hanpumep, Cu-Ni). dazossie npeBpamenus B cucreme Cu-Ni. JIukBamws B cu-
creme Cu-Ni

13. Jluarpamma cocTOSIHUS CILJIaBa, KOMIIOHEHThI KOTOPOT0 00pa3yloT yCTOMYMBOE XUMHU-
yeckoe coeuHeHue (Hampumep, Mg-Ca).

14. JlnarpamMmma COCTOSIHUS CILJIABOB M3 ABYX KOMIIOHEHTOB OIPAaHUYEHO PACTBOPUMBIX B
TBepaoM coctosinuu (Hanpumep, Cu-Ag, Al-Cu). ®Paszossie npespariierus B cucteme Cu-Ag.
CXxeMBlI CTPYKTYP.

15. duarpamma Fe-Fe3C. TBepasie da3bl cucremsl Fe-FesC. ®@a3oBble npeBpalieHus B
crutaBax Fe-FesC. IlpuHiunuanbHble cXeMbl MUKPOCTPYKTYD JKEJI€30yTIEPOIUCTBIX CIIIAaBOB.

2. Ochogbl mepmuyeckol 06pabomxu U NO8EPXHOCHHO20 YNPOUHEHUS

1. Tepmuyeckas 06padoTka. OcHoBHBIE TapaMmeTphl pexkuma TO. OOmenpuHsAThIE 0003Ha-
YEeHMsI Ha AuarpamMMme cocTossHuA. [lepeuncinTe u 1aTe onpeaeneHuss OCHOBHBIM BUJIaM TEPMHU-
Yyeckoil 00paboTku

2. Craguu pacniazia aycTeHMTa. J[narpaMMa TEpMOKHHETHYECKOIO paclaja ayCTeHUTa U
npeBpalleHui aycrenura. [IpeBpaiiienns aycTeHuTa Npy pa3InyHbIX CKOPOCTSIX OXJIaKICHUS.

3. Ocobennoctu 1udpdy3noHHOr0, 6e311UPPY3MOHHOTO U CMEILIAHHOTO MPEBPAILICHUS
ayCTEHUTA MPHU PA3IUYHBIX CKOPOCTAX oxyaxaeHus. CTpyKTypbl, 00pa3yromiuecs Ipy pa3ind-
HBIX CKOPOCTSIX OXJIa)KJICHUSI.

4. MapreHcuTHOE npeBpaienue. 3akanka. Kpuruaeckas CKOpOCTh 3aKaJIKU. 3aKaJlnBae-
MocTb. [IpokanuBaemocTs. BiusiHue conepkanus yriepoja B CTajsX Ha TBEPIOCTb MAPTEHCHUTA.

5. I[lepeunciuTh OCHOBHBIE BUIBI TEPMUYECKON 00paOOTKH CTayiei. 3aKaika U €€ BUJIbI.
O6paboTka X0J10/10M, €€ Ha3HAuYEHUE U 00JIaCTh MPUMEHEHHUS.

6. OcHOBHBIE BUBI TEpMUYECKON 00paboTku. OTHycK, ero Buasl. HazHaueHue kaxaoro
BHJIA OTITyCKa.

7. OcHOBHBIE BUJIBI TEpMUUYECKON 00paboTKu. OTkUT. BUabl oT)KUTa M MX Ha3HAYCHHUE.
Hopmanuszanus, ee nenu.

8. Xumuko-tepmuueckas oopadotka cramu. [Iporeccer XTO. dakTopsl, Biustomye Ha
TG Py3uIo MpH XMMUKO-TEPMUYECKON 00paboTke

9. lemenrtanus cranu. Tepmudeckas 00pabOTKa IIEMEHTOBAHHBIX CTaJICH.

10. A3oTupoBaHM€e U HUTPOLIEMEHTALUS CTAJIH.

11. [ToBepxHOCTHAs 3aKaJjiKa CTaJIH.
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3. KoncmpyxkyuonHvle memanisl u CHIAGbL

1. Knaccudukanus yriepoaucTsix cTajneil. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTAJIbHBIX YIJIEPOAUCTBIX CTaJIEH.

2. Biustaue yriepoja Ha CBOMCTBA CTAJICH. Y TJIEPOAMCTHIC CTATM OOBIKHOBEHHOTO Kade-
CTBA, YIJIEPOJAUCTbIE KOHCTPYKI[MOHHBIE KAU€CTBEHHBIE CTAJIM, aBTOMATHBIE CTAIM — MapKUPOBKa
1 00J1acTH IPUMEHEHUSL.

3. JlerupoBanue cranel, Biusaue jerupyronux anemenToB (Cr, Ni, Si, Mn, Co, A1 V, W n
T.J1.) Ha CBOMCTBA cTaneil. MapkupoBKa U Ki1accuuKalus JErHPOBAHHbBIX CTajIeH.

4. lleMeHTyeMbIE U YIIydlllaeMble JIETUPOBaHHbIE CTaIU. KOppO3MOHHOCTOMKNE JIETUPO-
BaHHBIE CTAJIH.

5. JlerupoBaHHbI€ cTaIU ¢ 0COObIMU CBOMCTBaMHU. [IpyKHHHbBIE U IIAPUKOTIOAILIUITHUKO-
BbIC CTaJIH.

6. benble, 0TOENIEHHBIE U CEPBIE YYTYHbI, X CTPYKTYpa. MapKUpOBKa CEphIX YYTI'yYHOB.

7. MapkupoBka uyyryHoB. O0IacTy MPUMEHEHHUS CEPhIX, BHICOKOIIPOYHBIX U KOBKUX YYT'YHOB.

8. Xapocrotikue u xapornpodnbie ctainr. CriocoObl MOBHIICHHUS KaPOTPOYHOCTH CTAJICH.

9. I'pymIibl HMHCTPYMEHTANIBHBIX MaTEPHUAJIOB. YTIIEPOIUCTHIC U JIETHPOBAHHBIC HHCTPY-
MEHTAJIbHBIE CTAIM UX MapKHPOBKA, JOCTOMHCTBA U HEJIOCTATKU

10. I'pynmbl THCTPYMEHTAIBHBIX MaTEpUAIOB. BBICTpOpEXyIIast CTalb U TBEP/AbIEC CILIIABBI
UX MapKHUPOBKA, IOCTOMHCTBA U HEJOCTATKU.

11. UznococtoikocTs. [IyTy MoBkIIEHUS H3HOCOCTOMKOCTHU. ["pyIIbI H3HOCOCTOMKUX
CTaJIeH.

12. U3nococToiikue cranu: craib ['andunbaa, KaBUTAIIMOHHO-CTOMKNE CTaIU, TpapUTH3U-
pOBaHHbBIE CTAJH, IAPUKOMOIIUITHUKOBBIE CTAJIH.

13. MapkupoBka JIUTEHHbBIX U 1ehOpMUPYEMBIX JIaTyHel, 001acTu npuMeHeHus. Biusnue
coJiepaHusl IIMHKA Ha (pa30BbIN COCTaB M MEXaHUUYECKHE CBOMCTBA JIATYHEH.

14. MapkupoBKa JTUTEHHBIX U 1e(hOPMUPYEMBIX OPOH3, 00IaCTH TPUMEHEHHS.

15. lnarpamma «Al-nerupyrouuii anemenT». JlehopmMupyemblie aqtOMUHUEBbBIE CILIABbI, HE
yIpOYHsieMble TEPMUYECKON 00pabOTKOM, MapKUPOBKA, 00JIACTH IPUMEHEHHUS, TPUMEPBI.

16. Inarpamma «Al-nerupyrommuii snemenT». JlehopMupyempie aTFOMHHAEBBIE CTUIABBL,
yIpOYHsieMble TEpPMUYECKON 00pabOTKOM, MapKUPOBKA, 00JIACTH IPUMEHEHHSI, TPUMEDPHI.

17. luarpamma «Al-nerupyromuii sneMeHT». JInTeliHbie allfoMUHUEBBIE CIUTaBbI, MAPKH-
POBKa, 00JIaCTH IPUMEHEHUS, TPUMEPBI.

4. Hememannuueckue u KOMRO3ZUYUOHHbLE MAMEPUAITILL

1. Knaccugukanuys HeMeTaJUTMYeCKUX MaTepUaloB Mo MpoucxoxaeHuo. CTpykTypa u
cBoiicTBa nonuMepoB. Knaccudukanus noaumepos 1o GpopMe MaKpOMOJIEKYIIbI, IO MOJIIPHOCTH,
1o (pa30BOMY COCTOSIHUIO, IO TMOBEJCHUIO MPY HarpeBaHUU.

2. IToryuenne mnactmacc. [lomumepuzanus. [lonukonnencanus Ha3nadenne nu MexaHu3m
neiictBus 106aBok. [1macTmacchbl ¢ HaOTHUTEISIMH.

3. TepmorulacTUYHBIE U TEPMOPEAKTHUBHBIE MJIACTMACCHI, IPUMEPHI U 00JIACTH IPUMEHE-
HUSL.

4. IlonyyeHue pe3uH, UX CTPYKTypa U CBOMcTBA. Buibl kaydykoB, X cocoObl MOITydYeHHUs
1 00J1aCTH TIPUMEHEHUS.

5. V3ompeHoBsId, OyTaaAMeHOBBIN, KPEMHUHOPTraHUYECKH KaydyKH U Pe3HHbI U3TOTaBIH-
BaeMbI€ U3 OTUX Kay4yKOB.

6. IIpouiecc BylKaHU3alUU, OCHOBHBIE BYJIKaHU3aTOPbl. OCHOBHBIE JOOABKU B PE3UHBI U
UX Ha3HAYCHHUE.

7. CTekiio, ero CTpOeHHe, CBOMCTBA U CITOCOOBI TTOTydeHus. BUIBI CTEKON U X 001acTh
IIPUMEHEHHUS
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8. KoMno3unnoHHbIi MaTepuai 1 ero KOMInoHeHThl CriocoOb! MOTy4eHs] KOMITO3UTOB.

9. KoMmo3uimonHsie MaTepuabl ¢ HyJIb-MEPHBIMU HAITOJIHUTEIISIMH, C OJTHOMEPHBIMHU
HAIOJHUTEIIIMU U C IBYXMEPHBIMU HAMOTHUTENIAMHU. CrIEYEHHBIN aTFOMUHUEBBIN MOPOIIIOK.

10. Komno3uimoHHbIe MaTepralibl Ha HEMETALTNYECKON OCHOBE. CTEKJIOBOJOKHUTHI. Y T-
7eBOJIOKHUTHL. BopoBosiokuuThl. OpranoBookHUTHL. KepamMuueckne KOMIO3UIIMOHHBIE MaTepH-
aJbl.

5. OcHoBbl mexHon02UU KOHCMPYKYUOHHBIX MAMEPUATLO8
5.1 OcHogvl 1umetino2o nPou3800Ccmed

1. JIutetinble cBOMCTBA c1aBoB. OCHOBHEBIE JIMTEHHBIE CIIABEL.

2. TexHOnO0THS TOJYUYCHHsI OTJIMBKU B MECYaAHO-TIMHUCTON hopme (TUThe B pa3oBbie (op-
MBbI), cxema, ocHacTka. DopMOBOUHBIE U CTEP>KHEBBIE CMECH.

3. TexHoOTHA MOJIy4YEHHUSI OTIUBOK B 000JIOUKOBBIX (popMax.

4. TexHONOTHUS TIOJIYYCHHS OTIIMBOM METOJOM JIUThS 110 BBITUIABIIIEMBIM MOJIEIISIM.

5. TexHonorus IUThs KOKHUJIb.

6. 3roToBieHne OTIUBOK LIEHTPOOEIKHBIM CITOCOOOM.

5.2 OcHogvl 06pabomku Memainios 0asieHuem

1. [Tousitue OM/1. ®@akropsl, Baustoie Ha OM/I.

2. OcHoBHble 3akoHOMepHOCTH OM/I 1 0651aCTH UX TPUMEHEHUS.

3. Xapakrepuctuku nepopmanuu. Biusuue OMJ] Ha cTpyKTypy M CBOMCTBAa METaJlIOB.
[ToHsITHSI aHU30TPOIHUS, TEKCTYpa METallla, HAKJIET U PEeKPUCTATIIN3ALIHSL.

4. Harper merama nepex OMJI. Kiaccudukanus nporeccoB o0pabOTKH JAaBJICHUEM I10
cxemam, TemrepaTtype AeGopMUpOBaHUS U 110 HA3HAYCHHUIO.

5. Ilpokatka U ee OCHOBHBIE CIOCOOBI (MPUBECTH CXeMbl). Buasl mpodwumneit copToBoro
npokarta. baromMel U CisiObI.

6. KoBka. CymiHocTb mpoliecca ¥ ero oTiu4ue oT npeccoBaHus. JJoCTOMHCTBA U HEAOCTAT-
KH.

7. Onepanuu cBOOOAHOM KOBKH: OCajika U €€ Pa3HOBUAHOCTH, IPOIINBKA, KOBKA B IO/I-
KJIQJHBIX [ITAMIIaX - IPUBECTH CXEMBbI U IEPEUUCIUTh MPOAYKIIHUIO.

8. Pa3HOBUIHOCTU MPOTSKKU - MPUBECTH CXEMbI U MEPEUUCIUTh npoaykuuto. Ob6opyno-
BaHHE JIJIS1 KOBKH M €r0 Ha3HAYEHUE.

9. IlpeccoBanue. CynHOCTh TPOIECCa U €0 OTIMYUTENbHBIE 0COOEHHOCTH. CXEMBI MIPSIMO-
ro ¥ obparHoro npeccoBanus. [Ipoaykius npeccoBanus. JJOCTOMHCTBA U HEAOCTATKA METO/A.

10. Bonouenue. CyniHocTh, cXeMa, 0COOEHHOCTH M MPOAYKIIHS TIpoliecca.

11. OObemMHas mTaMIOBKA, €€ CYHIHOCTh. OTIuYusi OObEMHOH IMITAMIIOBKH OT KOBKH.
[IpuBecTr cXeMBbI IMITAMIIOBKH B OTKPBITHIX M 3aKPBITHIX ITammax. [IpeumyiecTBa u HepocTaT-
K1 00bEMHOM IITAMIIOBKH TEepPE KOBKOM.

12. ®opmoobOpa3yroe U pa3aeauTeIbHbIC OTEPAMA XOJO0IHON JTUCTOBOM IITAMITOBKH.
[IpuBectu onpeneneHuss U PaCKpbITh CYTh 3TUX ONEPALIHiA.

13. Pa3HOBUAHOCTH XOJIOHONW 00bEMHOM mTaMMOBKH. [I[puBeCTH CXEMBI.

5.3 OcHosbl mexnonocuu c6apouHo20 NPouU3800Cmed

1. Capka. Tepmuueckue, MEXaHUYECKUE U TEPMOMEXAHUYECKHE METOAbI cBapku. JlocTo-
WHCTBA U HEIOCTAaTKH CBApKU IJIaBJICHUEM U JaBJICHUEM. XMMU3M U MEXaHU3M IIPOLECCOB CBaP-
KH.

2. JIocToMHCTBa M HEAOCTAaTKU CBapHBIX coequHeHuil. [lapameTpsl, peryaupyronie npo-
LIECC CBApKH. THI CBADHOTO COEAVHECHHUS

3. UcTouHMKN TOKa ISl 3JEKTPOAYroBoi cBapku. Pydnas nyrosas cBapka. KoHcTpykuus
anextponaa 1t PZIC. Bei6op anexrpona.

4. DNEeKTPOKOHTAKTHAsI CBapKa, €€ CYLIHOCTb U BUJbI (IIPUBECTH TPU CXEMbI). Perymupy-
IOIIME TTapaMeTPhl ITOM CBApPKH.
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5. Ctpoenue razoBoro miamenu. ['azoBas cBapka. Vcnonb3yembie ra3bl 1 CBapOYHbIE Ma-
Tepualsl, 000pyaoBaHue. Y CTPOWCTBO ra30CBAPOYHON TOPEIIKH.

6. TexHosorHs MpoIecca ra3oBoi pe3Ku. Y CTpOHUCTBO Ta30BOT0 pe3aka.

7. [InazmMeHHas cBapka. Y CTPOUCTBO IJIa3MEHHOW TOpeKy (IJ1a3MOTPOHA).

8. ITommyaBTOMaTuyeckast 1 aBTOMaTHUYECKasi IyroBasi cBapka mnoj cioem ¢iroca. Jlyrosas
cBapka B aTMoc¢epe 3allUTHBIX ra3ax.

9. DnexTpouuiakoBas CBapKa.

10. CBapka jaBiieHHEM (XOJIOHAS CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CneunaibHble TEPMUYECKHE TTPOLIECCHI: HAIJIaBKa, HAMbUICHUE, Maiika.

14. Texnonoruueckas u Gpu3nuveckas cCBApUBaeMOCTh. BinsHue gerupyomux 3J1eMeHTOB U
npumMeceil Ha cBapruBaeMocThb. [loapasenenue cranel Ha YeThIpe TPYIIbl CBAPUBAEMOCTH.

5.4 Obpabomxa memannos pezanuem

1. Kiaccuduxanus MeTamiopexynx CTaHKOB 10 METOay 00pabOTKH, 110 YHUBEPCAIBHO-
CTH, 110 CTETIEHU TOYHOCTH.

2. PesxxuMbl pe3aHusi ¥ IIEpOXOBATOCTh MIOBEPXHOCTH. BinsiHue pe:KMMOB pe3aHus Ha mie-
poxoBaTocTh. OCHOBHBIE ONEpaluy TOYESHUS (IIPUBECTU CXEMBI).

3. Tumsl TOKapHBIX PE3LOB MO TEXHOJIOTUYECKOMY HA3HAYCHHIO W ONEPAIlH UMH BBITOJI-
HsIeMBbIE (CXEMBI).

4. DyeMeHTBl TOKApPHOTO MPOXOAHOT0 pe3iia. [IpuBecTu cxeMy 371€MEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX OTepalfii ToueHus. BUasl cTpyXKu.

5. CBepiieHue, 3eHKepOBaHUE, pa3BEPThIBAHUE (CXEMBbI). DJIEMEHTHI PEXKHUMOB PE3aHUs.

6. IlporsaruBanue. Cxembl 00pabOTKH 3arOTOBOK Ha MPOTSDKHBIX CTaHKAX C 3JIEMEHTaMHU
PEKUMOB PE3aHHUS.

7. ®dpe3epoBanue. Cxembl 00pabOTKH 3aroTOBOK Ha (Dpe3epHBIX CTaHKaX C AJIEMEHTaMHU
PEKUMOB pPE3aHHUS.

8. Tunsl ¢pe3 ¥ NOBEPXHOCTH UMU 00pabaThIiBacMbIe.

9. lllnudosanue. OcHOBHBIE cXeMbl HUIM(OBaHUA. DIEMEHTHl PEKUMOB DPE3aHUS IPU
HITU(OBAHUHY.

10. XoHMHTOBaHME: CXeMa, CYIIIHOCTh U Ha3HAUYCHHUE.

11. CyneppuHHUIIIPOBAaHHE: CXEMA, CYIIHOCTh U Ha3HAUYEHHE.

12. TlonupoBaHue, abpa3uBHO-KHUIKOCTHAS OT/ENKA, IIPUTHPKA - CYIITHOCTH STHUX 00pado-
TOK, UX Ha3HAUYEHUE U pPa3IUyue.

13. Cnioco6bl Hape3aHusl pe3bObl

14. UnctpymenTanbHble MaTtepuaisl. KpacHocTolikocTs. I3HOC M CTOMKOCTh HHCTPYMEHTA.

Ilpumepnuie 3a0anusn

1. Bxiagplmm NOJMIMITHUKA CKOTbKEHHS

a) BbIOpaTh (M 000CHOBATH CBOM BHIOOP) MaTepUall U3 MPEACTaBICHHOIO CITUCKA.

0) Ha3HAuYUTH CHOCOOBI TEPMUYECKOH 00pabOTKM C yKa3aHMEM TeMIepaTypHbIX
PEKUMOB Harp€Ba U OXJIAXKJICHUA.

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

1 2 3 4 5
Crans 45 Crans 40XH Crans Y8A Crans Y13A Crans IX-15

2. [Tlopmens ruapoHacoca wu3rotoBieH u3 cram 38XMIOA, mwmHApHUYECKas
MOBEPXHOCTh MOJIBEPTHYTA NUTH(OBKE.

a) BbIOpaTh (M1 0OOCHOBATH CBOM BHIOOP) CITOCOO MOBEPXHOCTHOTO YIPOUYHEHHS.

0) KpaTKo omucarh BEIOPaHHYIO TEXHOJIOTHIO.
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3. HazoBute mepedmciieHHbIe MaTepuaibl W pacmudpyiite ux mapku: 9Xd; CUIS; JI68;
BbpAS.

a) U3 mepeuncieHHbIX BbIIIE MAapOK BBIOEPUTE MaTepHall AJisi U3TOTOBJICHUS HOXEH s y-
raHOYHOI'O CTaHKa IO JIEPEBY.

0) BriOepute 1 000CcHYITE CITOCOOBI TEPMOOOPAOOTKH ITUX HOMKEH.

7.4. Coomeemcmeue wKaivl OUEHOK U YPOGHEll CHOPMUPOBAHHBIX KOMNEM EeHYUTL

YpoBeHsb chop-
MHPOBAHHBIX OneHKa [Tosicuenust
KOMIIETEHIIUN

Teopetnueckoe copepxaHue Kypca OCBOCHO MOJTHOCTBIO,
BCE MPEIYCMOTPEHHBIC MPOrpaMMON OOydeHHs yueOHbIE
3aJJaHUS BBITIOJHEHBI.

OOyyaromuiicst JEMOHCTPUPYET T'OTOBHOCTh IPUMEHSTH
Bricokwii 3auTeHo cucteMy (yHIaMEHTAIbHBIX 3HAHUHN (MaTeMaTHYECKHX,
€CTECTBCHHOHAYYHBIX, WH)XEHEPHBIX U SKOHOMHYECKHUX )
JUTSL UASHTU(UKAUY, POPMYITHPOBAHUS U PEIICHUS TEX-
HUYECKUX W TEXHOJIOTMYECKHX TMPOOJIEM JKCILTyaTalluu
TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIINH U KOMIUJIEKCOB.

Teoperudeckoe coaepxkaHue Kypca OCBOEHO IOIHOCTBIO,
BCE IPEIYCMOTPEHHBIE MporpaMMoil oOyueHHsl ydeOHble
3aJJaHUs BBIOJHEHbI C HE3HAYUTEIIbHBIMU 3aMEUYaHUSMU.
OOyuatomuiics cBOOOJHO BIAZeeT M TOTOB NPUMEHSTH
ba3zoBbrit 3auTeHo cucteMy (yHIaMEHTalIbHBIX 3HAHUHN (MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, MH)KEHEPHBIX U SKOHOMHUYECKHUX)
JUTSL UAeHTUUKAUY, GOPMYIHPOBAHUS U PEIICHUS TeX-
HUYECKUX U TEXHOJOTMYECKUX MpoOJIeM 3KCILUTyaTalluu
TPaHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUJIEKCOB.

Teoperudeckoe colepkaHHe Kypca OCBOEHO YaCTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TPOrpaMMOM 00yUeHHs
yueOHBIX 3aJJaHUi BBIITOJHEHO, B HUX UMEIOTCSI OIINOKH.
OO0yuatomuiicst cnocoOeH MoJi pyKOBOACTBOM MPUMEHSTh
[Toporosslii 3auTeHo cucreMy (yHIaMEHTaJIbHBIX 3HAHUH (MaTEeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX, MH)XCHEPHBIX U 3KOHOMHUYECKHUX )
JUI UACHTUPUKAIMY, POPMYIUPOBAHMS U PEIICHUS TeX-
HUYECKMX M TEXHOJIOTMYECKUX IMPOOJIeM SKCIUTyaTalluu
TPAHCHOPTHO-TEXHOJIOTUYECKHUX MAIIMH U KOMIUIEKCOB.

Teoperudeckoe conmepkaHhe Kypca HE OCBOCHO, OOJb-
IIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMOil  00ydeHus
y4eOHBIX 3aJaHui JTUOO HE BBIMTOJHEHBI, TU00 COAepKaT
rpyOble OIIMOKH; TOMOTHUTENbHAS CaMOCTOSsITeNIbHAs pa-
0oTa HajJ MaTepuajoM He TpHUBeia K KaKoMy-JIMOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBA BBIOJIHEHUS Yy4eO-
Huzknit He 3aureno HEIX 3aJIaHUN.

OOyuaromuiics HE ITEMOHCTPUPYET crocoOHOCTEH K To-
TOBHOCTH TIPUMEHSTH CHCTEMY (pyHIaMEeHTaIbHBIX 3Ha-
HUH (MaTeMaTUYECKUX, €CTECTBEHHOHAYYHBIX, HHKEHEP-
HBIX U YKOHOMHYECKHUX) JUIsl HACHTUPUKAINH, HOPMYITH-
POBaHMSI W PEHICHUS TEXHUYECKUX U TEXHOJOTHYECKHX
npo0JIeM SKCIUTyaTallid TPAHCIIOPTHO-TEXHOJIOTHYECKUX
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Ypogens chop-
MHUPOBAaHHBIX Onenka [Nosicuenus
KOMIIETEHIINH

MalllMH U KOMIIJICKCOB.

8. MeToauyeckne yKazaHus JIJIsl CAMOCTOSITEILHOI padoThl 00y4a0IMXCH

Camocmoamenvnaa paboma — TnnaHupyemas ydeOHas, Hay4HO-HCCIIEJOBATENIbCKAs
paboTta 00ydaromMXcs, BBIIOJIHSAEMAas BO BHEAYAUTOPHOE (ayIUTOPHOE) BPEMS IO 33JaHUI0 U
IIPU METOJMUYECKOM PYKOBOJICTBE MpernojaBares, HoO 0e3 ero HenoCpeACTBEHHOr0 y4acTHs (1Ipu
YaCTUYHOM HETOCPEACTBEHHOM YYacTHM IIPENOJAaBaTeis, OCTaBIAIOLIEM BEIYIIYIO pPOJIb B
KOHTpoJie 3a paboToil cryneHToB). CamocrosiTenbHas paboTa o0y4aroluXcs B BYy3€ SBISETCS
BaXHBIM BUJIOM UX Y4€OHOHN M Hay4yHOH /1€ATEIbHOCTH.

B npouecce nsydenus aucuuiuimebl «MarepuanoBeneHue. TeXHONIOruss KOHCTPYKLIMOH-
HbIX MaTepuaiioB» HampasieHus 23.03.03 ocnoeénvimu eudamu camocmosmenvHoii padomol
ABIISIOTCA:

- U3y4YEeHHE TEOPETUUECKOIr0 Kypca;

- IOATOTOBKA K TEKYLIEMY KOHTPOJIIO;

- BBIITOJIHEHUE TOMAIIIHET0 331aHus (KOHTPOJIBHOW paboThl);

- IOAATOTOBKA K 3a4€Ty.

H3yuenue meopemuueckozo Kypca BKIIOYACT B ceOs:

- M3ydyeHUe y4yeOHOH, HayyHOH W  METOJMYECKOW JUTepaTypbl, MaTepUaIoOB
NEepUOANYECKUX  M3JaHUM ¢  T[PUBJIEYEHUEM  BJIEKTPOHHBIX  CPEACTB  O(UIMaIbHOU
NEepUOINYECKOM U Hay4HOU MH(pOpMaLH;

- U3y4€HUE U CHCTEMAaTHU3aLMI0 OPUIMAIBHBIX FOCY/IapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
MIOCTaHOBJIEHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIPAaBOYHBIX MATEPHAJIOB C UCIIOJIb-
30BaHHEM MH(POPMaIMOHHO-TIOUCKOBBIX cucteM «KoHcymnbTant [lmtocy, «I"apanTy», rmodanbHON
cetn «HTEpHET».

Iloozomoeka Kk meKyujemy KOHmMpOJI10 3aKII0YaETCsl B TOBTOPEHUHM MaTepuasa JeKIul U

71a00paTOPHBIX PA0OT C LENBIO YCIIEITHOTO MPOX0XKICHUS TECTUPOBAHUS U 3AIIUTH OTYETOB.

3ananus B TecTOBOH (opme c(hOpMUPOBAHEI 110 BCEM Pa3JieaM AUCIUTUINHBI U pacCUUTa-
HBI Ha CAMOCTOATENbHYIO paboTy 6€3 HCIOIb30BaHUS BCIIOMOTAaTEIbHBIX MAaTEPHAIIOB, TO €CTh
MIPU MX BBITTOJTHEHUH HE CIIEYET MOJIb30BaAThCS YyUeOHOW B IPYrUMHU BHIaMH JTuTepaTypsl. [Ipo-
YUTaB 33/1aHUE, CIETyeT BhIOpATh MPaBUIILHBINA OTBET.

Ha BrimoniHenwne Tecta OTBOJAUTCA OI'PaAaHUYCHHOC BpEMH. OHO MOXKET BAapbUPOBATHECA B 3a-
BUCHUMOCTH OT YPOBHSI TECTUPYEMBIX, CII0)KHOCTH U 00beMa Tecta. Kak mpaBuiio, BpeMs BBITOJI-
HEHMS TECTOBOTO 3aJlaHus onpeaesieTcs u3 pacuera 45-60 cexyHI Ha OJUH BOMIPOC.

CopneprkaHue TECTOB MO JAUCHUILUIMHE OPUEHTUPOBAHO HA MOATOTOBKY OOyYaromuxcs IO
OCHOBHBIM BOITpOCaM Kypca. ypOBeHB BBIITOJTHCHHA TECTA MO3BOJIACT PENIOAABATCIIAM CYAUTb O
XO0JIe CAaMOCTOSITEIbHON PabOThl 00YYAOLINXCS B MEKCECCHOHHBIN MEPUOJT U O CTENIEHU UX MO/~
TOTOBKH K DK3aMCHY.

Buinonnenue oomawinezo 3a0anun (KOHTPOIBLHON paOOThI) pEICTABISAET COOOM B CaMO-
CTOSITENIbHBIA PabOThI, HANPABJICHHBIM Ha 3aKperuieHHe 00Y4arolUMUICS U3YYEeHHOTO0 TeopeTHye-
CKOT'0 MaTepuasa Ha IIPAKTUKE.

JloMariiHee 3a/1aHue BKIIIOYAET JBe padOThI:

1. Pa3zpaboTka TeXHOJIOTHH MOTYYECHHUSI OTIMBOK B MECUAHO-TIMHUCTHIX (popmax

2. Pacuer pexxrMOB pe3aHus MPH TOKApHOU 00paboTKe

I[OMaH_IHCe 3aJaHuC UMCCT YCTKYIO CTPYKTYPY, HOCICAOBATCIILHOCTD, EJIBHOCTh TCKCTA U
pacyeToB, MO3BOJISIOT CO3AaBaTh €€ M0 MPHUHIIUITY JIOTUYHOCTH, KOT/Ia OT/AEIbHbIC YacTH CBS3aHbI
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MeXy co00ii 1 00J1a1al0T CMBICIIOBOM HArpy3Koil. BelrmomHeHne ToMaIIHero 3alaHus 3aKperuisieT
U YIIyOJsieT OCBOEHHE TEOpeTHUYECKOro MaTtepuaia paszaena « OCHOBBI TEXHOJOIMHU KOHCTPYKIIU-
OHHBIX MaTE€PUAJIOBY M MOJATOTABIMBACT 00YUAIOLIETOCs K TPOMEKYTOUHOM aTTECTAIHH.

Iloozomoeka k npomescymounoil ammecmayuu IPEAIOIAraeT:

- U3y4CHHE OCHOBHOM U JIOTIOJIHUTENILHOM JINTEPATYPHI;

- U3y4EHHUE KOHCIIEKTOB JIEKLIU;

- U3y4ECHUE OTYETOB M0 JIAOOPATOPHBIM pab0OTaM U KOHCIIEKTOB MPAKTUYECKUX 3aHSITHH;

- IMCTAaHIIMOHHOE TECTUPOBAHUE T10 TEMAM.

9. HepequL I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCI0JIB3YEMBIX IIPH OCYINECTBJICHUU 06pa30-
BaTEJbHOI'O Ipouecca mo 1MCuuIJInHe

JUisl ycTienTHoro OBJIaJeHHS AUCIUILTMHON MCTIONB3YIOTCS CIEeAyIoNe HHPOPMAlHOHHBIE
TEXHOJIOTUN 00yUeHUS:

* [Ipy mnpoBeneHUMH JIEKUMH MCHOJB3YIOTCS IPE3EHTALMU MaTepuaja B IporpaMmme
Microsoft Office (PowerPoint), ocymiectBisiercss BbIXOJ Ha NPO(ECCHOHAIBHBIC CAMNTBI,
UCIIOJIb30BaHUE BHICOMATEPUAIIOB Pa3IMYHBIX HHTEPHET-pecypcoB , atdopma LMS Moodle;

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

B npornecce n3yueHus: TUCHMIIIIMHBI Y4€OHBIMU LIETSIMHU SIBJIIIOTCS IEPBUYHOE BOCIIPUSATHE
yueOHON MH(pOpMAIMH, €€ YyCBOECHUE, 3allOMUHAHKE, a TAK)KE CTPYKTYPHUPOBAHUE IOJIYyUYEHHBIX
3HaHUH U pa3BUTHE MHTEIUIEKTYaJIbHBIX YMEHUI, OPUEHTUPOBAHHBIX Ha CIIOCOOBI AEATEIbHOCTH
penpoAyKTUBHOIO xapakrepa. [locpeacTBoOM KCIONIb30BaHUS 3TUX MHTEIUIEKTYalbHbIX YMEHUN
JIOCTUTAIOTCSl Y3HABAHHWE DPAHEE YCBOEHHOIO MaTrepHaja B HOBBIX CHUTyalUsiX, NPUMEHEHHE
a0CTpaKkTHOTO 3HAaHUSA B KOHKPETHBIX cHUTyalusX. I[locpencTBOM UCHOIB30BaHUS ITHX
MHTEJJIEKTYaJIbHBIX YMEHUN JOCTUTAIOTCS Y3HABaHUE PAaHEE YCBOCHHOI'O MaTepuala B HOBBIX
CUTYalUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUSI B KOHKPETHBIX CUTYaLIUsX.

JUis JOCTHIKEHUSI 3TUX LieNel UCTIONb3YIOTCSl B OCHOBHOM TPAJAMIIMOHHbIE HH(OPMAaTHUBHO-
pa3BHUBAIOIIME TEXHOJIOTUN OOYUYEHHS C YUETOM Pa3IMYHOIO COYETaHUs MacCUBHBIX (GopM (JIek-
IUs1, IPAKTUYECKOE 3aHATHE, KOHCYIbTALUs, CAMOCTOSATENIbHAS pad0Ta) U PEeNpOAYKTHBHBIX Me-
TO/I0B OOyueHHus (IIOBECTBOBATEIbHOE H3JIOKEHUE Yy4yeOHOM HHGpOpManuu, OObSICHUTEIHHO-
WITIOCTPATUBHOE U3JIOKEHHE) U JIAOOPATOPHO-NIPAKTUYECKUX METOJI0B 00yUYeHHs (BBIOJHEHHE
71a00paTOPHBIX, MPAKTUUECKUX U TOMAIIHUX pacueTHO-rpaduueckux pador).

VYHuBepcuter obecrnedeH HEOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOIO MPOTrPaMMHOTO
o0ecrieuyeHus:

e  CceMelcTBO KOMMEpPYECKHX ONEPaLMOHHBIX cucTeM cemelicTBa MicrosoftWindows;

e  oducHsbI nakeT npunoxxenuit MicrosoftOffice;

e [porpamMMHas cUCTeMa JJIsi OOHApYKEHUS TEKCTOBBIX 3aMMCTBOBAHHM B Y4eOHBIX U
Hay4HbIX paborax "AnTtumnaruat.BY3";

e ByX- U TPEXMEpPHAsl CUCTEMA aBTOMAaTH3UPOBAHHOIO MPOEKTHUPOBAHUS M YEpPUECHUS
AutoCAD, KOMITAC — 3D.

10. Onucanune MaTepuAIbLHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOIi 111 OCyIIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpolecca no JTUCHHUIINHE

Peanu3zanus yaeOHOTO mporiecca OCYMIECTBISIETCS B CHEIHANBHBIX YIEOHBIX ayAHTOPHIX
YHUBEpPCUTETA JJI1 MPOBEACHUS 3aHATUN JEKIUOHHOTO THUIIA, 3aHATUM CEMHUHApCKOro TUIA, Jia-
0OpaTOpPHOro TUIIA, TPYIIOBBIX ¥ WHAUBHIYAITbHBIX KOHCYIbTAIIUH, TEKYIIETO0 KOHTPOJIS U MPO-
ME)XXYTOUHOU arrecTanuu. Bece aymuTopun yKOMIUIEKTOBaHbI CHEMATU3UPOBAHHONW MeOenbio 1
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TEXHUYECKUMHU CPEJICTBAMU OOYUEHUS, CIIY>KaIllUMHU JUTsl IPEACTaBICHUs yueOHOH nHbopManuu
Oonbiioi ayauropun. [Ipu HeoOXoauMOCTH 00yYarOIIMMCsl MIpeaiaraloTcsi Habophl JEMOHCTpa-
[MOHHOTO 00OPYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, 00ECIIeYNBAIOIIIE TEMATHICCKUE UJI-
JIOCTpPALIUU.

CamocrosTenbHas paboTa 00yJaromUXCcs BBIMOIHICTCA B CIEIUAIM3UPOBAHHONW ayIUTO-
pum, KoTopasi o0opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
noJKIroueHus K cetu "MHTepHeT" M o0ecneyeHreM JI0CTyIa B AJIEKTPOHHYIO0 HH(POPMAITMOHHO-

obpazoBarenbhyto cpeny YIJITY.

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

JOBaHUs.

TpeOGoBaHus K ayIHTOPUAM

HanmeHnoBaHnue crieninanbHbIX TOMe-
IICHUH Y MOMEIIEHHUH IS CAMOCTOSI-
TEJIBHOUN paboThHI

OcHalleHHOCTh
CIeUAbHBIX TIOMEUICHUH 1 IIOMEIISHUH 1S caMo-
CTOSITENILHOM PabOTHI

HOMGHICHI/IG JJI JICKITMOHHBIX 3aHATHH

MynbTUMeMiHAsT yCTaHOBKA  (IIPOEKTOP,
YyeOnas mebenn

JKpaH).

[Tomermenue 1t 1a00paTOPHBIX 3aHS-
THI 110 Moayro «MarepranoBecHUE

JlaGoparopusi MeTaJUIOBEJICHUS U TEPMUYECKON oOpa-
6otku: mMukpockonsl MUM-7, [IOJIAM P-312; neun
mydensasie SNOL 8,2/110 (3 mT.); HoIupoBabHBIN
craHok st nwmdoB; TBepaomepsl Bukkepce TII-7p-1;
Poksenn TK-14-250; bpunemns tun Th, mMukpotBep-
nomep [IMT-3, nemoHCTpaIoHHbIE CTEH/IbI U TIAKATHI

[Tomenienue 171 1abOpaTOPHBIX U
IIPAKTUYECKUX 3aHATUHI 110 MOJYJIIO
«TexHonmoruss KOHCTPYKIIMOHHBIX Ma-
TEPUATIOB»

- JIaGopaTopusi INThs: LIIaXTHAs! HarpeBaTelibHas eyb C
HarpeBoM 70 900 °C, kamepHas MPOMBIIIUIEHHAs NeYb
H30 ¢ narpesom no 1000 °C, KOMILIEKT OCHACTKH IS
W3TOTOBJICHUS JTUTEUHBIX (Op U TMOCIEIYIONIEH uX 3a-
JIMBKU LIBETHBIMHU CIUIABAMH, KOMIUIEKT €EMOHCTpALU-
OHHBIX W3JeNIUH, TOJIyYEHHBIX pa3HbIMU CcHoco0aMu
JIUTbSI U IPYTHe WIITOCTPALMOHHBIE MaTEPHUAIbL;

- JIaGopaTtopusi CBapKH: CBapOYHbIE ITOCTHI CTaHAAPT-
HbIE; UCTOYHUKU IOCTOSHHOIO M IEPEMEHHOI0 TOKa,
MalllvHa Tode4yHoil cBapku mozenb [IMT 604; snek-
TPOAHBIE MAaTEpUaJIbl; WUIIOCTPUPOBAHHBIE CTEHJIBL,
MOJIeIH;

- Jlabopatopuss 00OpabOTKM METaJUIOB pe3aHHeM: TO-
KapHble YHHUBEpCaJlbHbIE CTaHKHU; (ppe3epHble CTaHKU
pasHbBIX MoOJENEH; CBepiwIbHblE cTaHku 2M112 u
21'125; nnockonuudoBanbHbli ctaHok 3[771; kpyr-
nouumrdoBanbHbii ctanok 3A110B; cTporanbHblii cTa-
HOK; 3aTouHble cTaHku 3b634. Kommiekt npucmnocoo-
JIEHUH (TUCKHM, NATPOHBI, ONPaBKH, KPENex M Ap.), a
TaKXe JOCTaTOYHBIH 110 HOMEHKIAType H 00BbeMy
Ha0Op PEKYLIETr0 M MEPUTETHHOTO HHCTPYMEHTA

[Tomemntenus 11t caMOCTOSTEIILHOM
paboTHI

Crousbl KOMIBbIOTEpPHBIE, CTY/bs. Paboune mecTa, 0060-
pYyJOBaHHBIE KOMITBIOTEPAMHU C BBIXOJIOM B ceTb WH-
tepHeT. OMOC yHuBepcuTeTa

[Momemenue s XxpaHeHus U npodu-
JAKTHUYECKOTO OOCITY)XKHUBaHUs y4eOHO-
ro 000pyJI0BaHUS

Crennaxu, CTOJBI, CTYJbsl, TPUOOPHI U UHCTPYMEHTHI
Uil TPOUITAKTHYECKOTO OOCTY)KUBAHHUS Y4eOHOTO
o0opynoBaHus
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