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1. O01mme MoJI0KEeHU A

Hucuunnuna «MartepuanoBeaeHue. TexHOJIOrHA KOHCTPYKUMOHHBIX MAaTEepPHAJIOB),
oTHOcUTCS K Onoky Bl ydeOHOro mimaHa, BXOASIIETO B COCTaB 0Opa3oBaTEIbHON MPOTPAMMBI
Beiciiero oOpaszoBanust 23.03.02 «HazeMHble TpaHCHIOPTHO-TEXHOJOTHYECKUE KOMILICKCHI
(manpaBieHHocTh - «['wapaBivueckue W ITHEBMATHYECKHUE CHUCTEMBbI  TPAHCIOPTHO-
TEXHOJIOTHYECKUX KOMILIEKCOBY).

HopmaruBHO-MeToanueckoi 0a3oit uist pa3paboTku pabodeid mporpaMMbl yu4eOHON JHc-
uuuHel «MaTtepuasioBegeHue. TeXHOIOIMS KOHCTPYKIMOHHBIX MAaTEPHAJIOB) SIBIISIOTCS:

- ®enepanpHbiii 3akoH «O0 oOpasoBanuu B Poccuiickoit denepaunny», yTBEp KIECHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- [Ipuka3 MunoOpuayku Poccun Ne245 ot 06.04.2021 r. OO0 yTBepkKIeHUU TOPsIKA Opra-
HU3ALMU U OCYIIECTBIEHUSI 00pa30BaTeNIbHOMN AeATeIbHOCTH IO 00pa30BaTeIbHBIM IIPOrpaMMaM
BBICIIET0 00pa3oBaHMA - MporpamMmamM OakajgaBpuaTa, MporpaMmaM CleUalIuTeTa, IporpaMmmMam
MarucTparypsl.

- MenepanbHBIA TOCYAAPCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT BHICIIETO 00pa30BaHUS T10
HarpaBiaeHuto noarotoBku 23.03.02 «Ha3eMHble TpaHCIOPTHO-TEXHOJOTHMYECKHE KOMILIEK-
CBI»,YTBEP)KJICHHBIN TNpHKa3oM MUHHCTEpCTBA HAayKH W Bbicuiero oOpasoBaHusi Poccuiickoit
®enepaunnNe 915 ot 7 aBrycra 2020 1.

- IIpodeccuonanpupiii cranmapt 31.007 - «PaboTHUK MO cOOpKE aBTOTPAHCIOPTHBIX
CPEICTB M UX KOMIIOHEHTOB», YTBEP)KJEH MpUKa3oM MMUHHCTEpCTBA Tpyda U COLMAIbHOM 3a-
uuThl Poccuiickoit ®eneparuum ot 03.10.2022 Ne 608H;

— Ilpodeccuonanpubiii crangapt 40.198 - «Crneunanuct Mo MpOeKTUPOBAHHUIO THUAPO- U
MTHEBMOIIPMBOJIOBY», YTBEPXKJICH MPUKAa30M MHUHHUCTEpCTBA TpyAa M COLMaIbHOM 3amuThl Poc-
cuiickoit @enepanuu ot 2 uroiist 2019 roga N 462H;

- YueOHble MmaHbl 00pa30BaTEIbHON MPOrpaMMbl BBICHIETO OOpa30BaHUS HaIlpaBJICHUS
23.03.02 «HazeMHbIe TPaHCIOPTHO-TEXHOJIOTUYECKHNE KOMIUIEKChI»- «[ MapaBIndecKue U MHEB-
MaTHYECKHE CHCTEMbI TPAHCIIOPTHO-TEXHOJOTUYECKHX KOMILIEKCOB» TOJITOTOBKH OakaaaBpoOB
10 OYHOM ¥ 3a04HOM (hopMaMm 00ydeHus:, oqoOpeHHble YueHoiM coBeToM YIJITY (mpotokon Ne
3 ot 21.03.2024).

OOyuenune mno obpazoBarenbHOil nporpamme 23.03.02 «HazemHble TpaHCHOPTHO-
TEXHOJIOTHYECKUE KOMIUIEKCHD - «[ MapaBInYecKue U MHEBMATHYECKHUE CUCTEMBI TPAHCTIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOBY» OCYILIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHNPYEMBIX pPe3yJbTATOB 00y4eHHUsI N0 AUCHMIIUHE, COOTHECEHHBIX € M-
HHPYEeMbIMH pe3yJIbTaTAMH OCBOEHHS 00pa30BaTeIbHON MPOrpaMMbl

[InanupyeMbIMU pe3ynbTaTaMyd OOy4Y€HHUs MO JUCHUIUIMHE SBJSIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHE Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U 00ecreurBaroIie JOCTUKEHHE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTelb-
HOW NPOrpaMMBbI B LIEJIOM.

Leab ocBoeHust AUCHMILVIMHBI — GOPMUPOBAHNE Yy 00YYAIOIIETOCs] MBIIUIEHUS, HE00XO0-
JUMOTO JUIsl PEIIEHUS IPAKTUYECKUX 3a/lad, CBSI3aHHBIX C YCTAHOBJIICHUEM B3aUMOCBSI3H MEXIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMU MaTEpUaJIOB, a TAKXKE Pa3BUTHE MPEICTABICHUN O MPOU3-
BOJICTBE U PEMOHTE Pa3IMYHBIX BUIOB MPOMBIIUIEHHOTO O0OPYAOBAaHUS U CIIOCOOHOCTBIO CO-
BEPILIEHCTBOBATh KOHKPETHHIE TEXHOJIOTUYECKUE MPOIIECCHI C MOBBIIIEHHEM PabOTOCIIOCOOHOCTH
JeTajiell ¥ y3J0B MalllUH.

3agauu AMCHMIUIMHBI 3aKII0YAIOTCS B IPUOOpPETEHHE CTYIEHTaMH COBPEMEHHBIX 3HAHUI:

- 0 CYIIHOCTH SIBJIEHUH, IPOUCXOLINX B MaTepuanax Mpu BO3JAECHCTBUM HAa HUX pa3jIny-
HBIX ()aKTOPOB B YCIOBHSIX MPOU3BOJICTBA U SKCILTyaTalllu;

- 0 Pa3NUYHBIX CIIOCOOaX YNPOYHEHHS MaTepHajoB, 0OECIEUMBAIOUIMX BBICOKYIO KOH-
CTPYKLHOHHYIO IPOYHOCTH AeTajeil;



- 00 OCHOBHBIX TpyIIAaX MaTE€PUAIOB, UX CBOMCTBAX, TEXHOJOTHAX YINPOUYHEHHUS U 0Oma-
CTAX IPUMCHEHUS,;

- 0 Pa3IMYHBIX CIIOCO0AX U METOJaX 00PaOOTKH MAaTEPHAIOB JJIS IMOJIYICHHUS JIeTalIel Tpe-
Oyemoii KoH(UTypaKy, Ka4ecTBa MOBEPXHOCTH M HYKHBIX CBOICTB;

- 0 NPHUHLIUIAX BBIOOpA PaA3IMYHBIX TEXHOJOTHHA OOpaOOTKHM METAaJUIOB U JIPYTUX KOH-
CTPYKLMOHHBIX MaTE€PUAJIOB.

[Tporecc u3ydeHus MUCIUILTAHBI HANIPABJICH Ha (JOPMHUPOBAHUE Cienyrolel oomenpodec-
CHOHAJIbHOM KOMIIETCHIINH:

OIIK-1 - CriocoOeH MpUMEHATh €CTECTBEHHOHAYYHbBIE U OOLIEHHKEHEPHBIC 3HAHUS, METO-
JIbl MaTEMaTHYECKOTO aHAIN3a M MOACINPOBAHHS B TPO(ECCHOHATBHOM AEATENbHOCTH,;

OIIK-5 - CriocoGeH npuHUMaTh 000CHOBAaHHbBIE TEXHHMYECKUE PEIICHNUs], BEIOUpaTh AP dek-
THBHBIC U 0€30IacHbIe TEXHHYECKHE CPEICTBA M TEXHOJOTMHU HPH PEIICHUH 33a/1ad mpodeccro-
HaJIbHOU J1€ATEIbHOCTH.

B pe3ynbrarte n3ydeHHs AUCHMIUIMHBI O0YYaIOMINICS JOIDKEH

3HATH:

- (U3MUYECKYIO CYIIHOCTD SIBIICHUH, IPOMCXOAAIINX B MaTepHaiax B YCIOBHAX MPOHU3BOI-
CTBa W JKCIUTyaTalluy U3ICTUH MO BO3ACHCTBHEM BHEIIHUX (haKTOPOB (HArpeBa, OXJIAXKICHHS,
JIaBJICHUS ), UX BIHMSHUE HA CTPYKTYPY, @ CTPYKTYPBI Ha CBOHCTBAa COBPEMEHHBIX METATMYECKUX
¥ HEMETAJUTMYECKHX MaTepHajoB;

- CYIIHOCTb, TEXHOJIOTUIO U OCOOCHHOCTH COBPEMEHHBIX METOJ0B 0OpPaOOTKM KOHCTPYK-
IIUOHHBIX MAaTEPUAIIOB JUUIsl U3TOTOBJICHUS JIeTaNIeH 3aJaHHON (OPMBI M KAUeCTBa;

yMeThb:

- BBIOMpATh MaTepualibl, OIICHUBATh M MPOTHO3UPOBAThH MOBEJACHUE MaTepHala M MPHINH
OTKa30B MTPOAYKIIMY 101 BO3JICHCTBUEM Ha HUX Pa3JIMYHBIX IKCILTYyaTallMOHHBIX (PaKTOPOB;

- Ha3HauaTh COOTBETCTBYIOIIYIO OOpaOOTKYy JUIsi TOJYYEeHHUs 3aJaHHBIX CTPYKTYp H
CBOMCTB, 00€CIICYMBAIOLINX HAAECKHOCTh MPOAYKIIUH;

- OOBSICHATH IPUYMHBI OTKA30B JIETaJei 1 HHCTPYMEHTOB B IPOLIECCE IKCILUTYaTallnH;

BJIa/IeTh HABBIKAMM:

- HaBBIKaMH Pa3pabOTKH TUIOBBIX TEXHOJIOTUYECKUX MPOIECCOB TEPMUYECKOH, XUMHUKO-
TEpPMUYECKOI 00pabOTKN ¥ TOBEPXHOCTHOT'O YIIPOYHEHUS JIeTalIeH;

- METOJaMH TPOBEICHUSI KOMIJIEKCHOTO TEXHHKO-9KOHOMHYECKOTO aHAJIM3a IJisi 000CHO-
BAaHHOT'O MPUHATHUS PELICHUN, N3bICKAaHHUsI BO3MOXHOCTH COKpPALeHHs LIUKJIa paboT, coaecTBus
MOJITOTOBKE MPOIlecca X pealin3aluu ¢ o0ecrieueHrneM HEOOX0IMMBIX TEXHHYECKHX JTaHHBIX.

3. MecTo AMCHUILIHHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMbl

JlanHast yueOHas MUCIUIUIMHA OTHOCHUTCSA K OOs3aTelIbHBIM JAUCHUIIMHAM 0a30BO 4a-
CTH, YTO O3Ha4aeT (OpMUPOBAHHE B Mpoliecce o0yueHus y O6akamaBpa OCHOBHBIX Tpodeccro-
HAJITbHBIX 3HAHUI U KOMIETCHIINA B paMKaX BBIOPAHHOTO MPOQIIIS.

OcBoeHUEe AaHHOW TUCIHUILIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uszydenus aucuuruine OITOIT, 3amura BeIMyCKHOW KBamu(UKAIMOHHONW paOOThI, BKIIOYAs MO-
TOTOBKY K NpOHCAYPEC 3alllMThI U MTPOUCAYPY 3alIUTHI.

Hepequb 0660716’{1/1661}01/{41/[)@ conymemeyrwux u obecneyusaemvix aMCl/ﬂ/ll’lﬂLlH

O6ecneynBaronye ConyTcTByIONINE Ob6ecneurBaeMbIe
1. | ®usnka Comnpotusnenue mare- | [leranu mammH
2. | Xumus puaaoB 3amuTa BBITYCKHOM KBanu(uKa-
3. | HaueprarenpHast reomet- [IMOHHOM pabOTHI, BKJIFOYASI TTOT-
pust TOTOBKY K IPOLEAYPE 3aLUTHI U
4. | UmxeHepHas rpaduka MIPOLIEYPY 3AIINATHI




Yka3zaHHEBIE CBSI3U JUCHUITIIMHBI JAKOT o6yqa10meMycs1 CUCTCMHOC NPCACTABIICHUC O KOM-
MJIEKCEe M3ydaeMbIX AUCHUIUITMH B cooTBeTcTBUU ¢ ®I'OC BO, uto obecmneunBaeT TpeOyeMblit
TEOPETUYECKHI yPOBEHb M NMPAKTUYECKYIO HAINPABICHHOCTh B CHCTEME OOydeHUs U Oymyei
JESITEIbHOCTH BBIITYCKHHKA.

4, O0beM TUCHUILIMHBI B 3aYe€THBIX eIMHUIAX C YKa3aHHEM KOJIHYeCTBA aKaleMHYeCKUX

4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yalluxcs ¢ npenojaBaresieM (1o BUaaM
YUeOHBbIX 3aHATHIT) U HA CAMOCTOATEIbHYI0 PadoTy 00y4arIMuXCcs

OO611ast TPy1I0EMKOCTb JTUCIUATIIMHBI

Bcero akageMU4ecKux 4acoB
Bun yaeOHO# paboThI p—
ouHas popma e
KonrakTHasi paboTa ¢ npenojaBarejieM: 54,35 18,35
nekiuu (JI) 26 6
npaktudeckue 3ausatus (113) - 6
nabopaTtopHbie paboTsl (JIP) 28 6
WHBIC BUJII KOHTAKTHOW PabOTHI 0,35 0,35
CamocrosiTesibHasi padoTa 00yYAOIIUXCSH: 89,65 125,65
U3y4eHHE TEOPETUIECKOT0 Kypca 53 67
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 10 18
BBIIIOJIHEHUE JOMAIIHETO 3aJaHUs 12 12
MOJITOTOBKA K MMPOMEXYTOYHOH aTTeCTaIlluu 14,65 28,65
Bua npomMeKyTOYHOH aTTeCTAIMN: IK3aMeH IK3aMeH
OO0m1ast TpyA0€MKOCTh 4/144 4/144

*KoHTakTHas paboTa 06YJAIOMMXCS C IPENoaBaTeeM, B TOM YHCIIE C IPHMEHEHHEM JUCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THUIA, ¥ (WJIM) 3aHSATHI CEMHHApPCKOTO
THUMA, JJaDOpaTOpHbIE 3aHATHS, W (WJIM) TPYNIOBBIE KOHCYIbTALMKM, U (WJIM) WHAWBUAYAIBHYIO paboTy
o0yyaromerocs ¢ mpenojaBareieM, a TAKKe aTTeCTALUOHHBIE HCIBITAHUS TPOMEKYTOUYHON aTTeCTALNH.
KonrakTHast paboTa MOXET BKJIIOUATh WHBIE BUBI yUeOHOW JEATENFHOCTH, MPELyCMaTPUBAIOIIIE TPYII-
MIOBYIO Y MHAWBUAYaJIbHYIO paboTy o0ydaronuxcs ¢ npenojasareseM. Yackl KOHTaKTHOH paboThl omnpe-
nensitorest [lonoxennem 06 opraHu3aly ¥ MPOBEACHUH KOHTAKTHON pabOThI IPH peaiu3anuu o0pa3oBa-
TEJIBHBIX MPOrpaMM BBICLIET0 00pa3oBaHMsA, YTBEPKIEHHBIM YdeHbIM coBeToM YIJITY ot 25 despans
2020 rona.

5. Conep:xaHue THCHHILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jieiaM) ¢ YKa3aHUEeM OT-
BeJIeHHOT0 HA HUX KOJHYEeCTBA aKaIeMUYeCKHX YacoB

5.1. TpynoemMkocTh pa3aeioB IHCHUNIHHBI
ouHasi popMma 00yueHuUs

Ne | HaumeHoBaHue paznena auc- J 113 JIP Bcero CamocrosiTenbHas
n/m LUTUTHHBI KOHTaKTHOM pabota
paboThI
1 | OcHOBBI CTpPOEHHS U CBOMCTBA 4 i 6 10 9.5
METAJIJIOB
2 | OCHOBBI TEpMHUYECKOI1 00pa-
OOTKHU 1 MOBEPXHOCTHOTO - - 6 6 15,5
YIPOYHEHHUS
3 | KoHCTpyKIIMOHHBIE MeTAUIBI U | 6 - 4 10 11,5




Ne HaumenoBanue pasnena auc- JI I13 JIP Bcero CamMocrogTeabHas
/11 LUIIIAHBI KOHTAaKTHOM pabota
paboThI
CILIABBI
4 | HemeTajuimueckue U KOMIIO- 4 i _ 4 195
3UIIMOHHBIC MATEPHAIIBI
5 | OCHOBBI TEXHOJOTHH KOH- 12 i 12 24 19
CTPYKIITMOHHBIX MaTEPHAJIOB
HToro no pasnenam: 26 - 28 54 75
ITpomexyTodHas aTTecTamms X X X 0,35 14,65
KypcoBast pabora (KypcoBoi Ipo- i i ) i i
€KT)
Hroro - 54,35 89,65
Bcero 144
3aouyHasi popma 00yueHUus1
No | HaummeHoBaHue pazjeia auc- J 113 JIP Bcero CamocrosiTenbHas
/1 8050000505031 KOHTAaKTHOU pabora
paboThI
1 | OcHOBBI CTpPOEHMS U CBOMCTBA 1 i 5 3 13
METAILIOB
2 | OCHOBBI TEpMHUYECKOI1 00pa-
OOTKH M TIOBEPXHOCTHOTO 1 - 2 3 18
YIIPOYHCHUS
3 | KoHcTpyKLIMOHHBIE METAILIIBI U 15 i ) 15 14
CILIABEI
4 | HemeTaiuimueckue U KOMIIO- 05 i ) 0.5 24
3UIIMOHHBIC MATEPHUAIIBI
5 | OCHOBBI TEXHOJOTUH KOH- 2 6 2 10 28
CTPYKIMOHHBIX MaTepPHAaIIOB
HToro no pasnenam: 6 6 6 18 97
[IpomexxyTounas arrecranus X X X 0,35 28,65
KypcoBasi pabora (kKypcoBoi Tmpo- i i ) i i
€KT)
Hroro - 18,35 129,65
Bcero 144

5.2. Conep:xanue 3aHATHI JEKIHOHHOTO THIIA

Pazoen 1. Ocnogvl cmpoenus u ceoiicmea memasiioe

1.1. Cmpyxmypa memannos

XapakTepHble MPU3HAKN arperaTHBIX COCTOSIHHM BemiecTBa. OCHOBHBIE THUIIBI KPUCTAJLIH-
yeckux pemierok. [lomumopdusm. Anuzorponus. Texcrypa metamia. Knaccubukanus meran-
70B. Jle(eKThI CTpOCHHS KPUCTAJUIMYECKUX Tell. ToueuHble, TMHEHHBIC (IUCIOKAIIUN) U TIOBEPX-
HOCTHbIE aedexThl. [InoTHOCT nucnokanuii. BiusHue teMneparypbl Ha IUIOTHOCTH J1€()EKTOB.
Bnusiaus nedekToB KpHCTAUIMYECKON PEIETKH Ha MPOYHOCTh METAIIOB. [ 'paduk 3aBUCUMOCTD
MIPOYHOCTH OT MJIOTHOCTU JedekToB. Hakien, Bo3Bpar (OTIbIX, HOJUTOHU3ALINSA) U PEKpUCTAI-
TU3aIusl.

1.2 Inacmuueckas oeghopmayusn u mexanuveckue c80UCMEA MeMalos

CpoiicTBa METAJIOB ¢ TpuMepamMu. MexaHn4decKue CBOMCTBa MeTaiioB. Jluarpamma pactsi-
eHust. OCHOBHBIE TIOKA3aTeN TIPOYHOCTH W TUIACTUYHOCTH, BEISIBIISIEMBIE TIPH CTATUYECKHUX HCITBI-
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TaHusX. TBepaocTe. MeToabl U3MepeHHsl TBEPAOCTH M O0JIACTH MX MpUMEHEHus. J[MHamuueckue
UCTIBITaHUsI METAJJIOB U UCTIBITaHUsI IIPU MEPEMEHHBIX Harpyskax. [IpuHiunuansHble cxembl. Y ap-
Has BSI3KOCTb, YCTaJIOCTh, PE/IEN BHIHOCIUBOCTH.

1.3 IIpoyecc kpucmaniusayuu u ¢pazosvle npespalyeHus 8 Cniasax

[Ipouecc kpucrammuzanuu. JennputHas nukBanus. CraB. OCHOBHBIE THIIBI CILIABOB.
JluarpamMma COCTOSIHUS. METOIMKa MOCTPOCHHS TrUarpaMM COCTOSHUS Ha mpumepe cruiaBa Pb-
Sb. IIpaBuino orpeskos. JlukBarms. ®a3zoBbie npeBpaiieHus B cuctemax Sn-Zn, Cu-Ni, Cu-Ag.
CXeMbI CTPYKTYp.

1.4 OcHognvle munvl ouazpamm cocmosanus

JlmarpamMmbl COCTOSTHUS CIJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPAOM COCTOSTHUU HEPACTBO-
pHMBI, 00pa3yIOT MEXaHUYECKHE CMECH CBOMX MPAKTUYECKH YHCThIX 3epeH (Pb-Sh, Sn-Zn). /Tua-
rpaMMa COCTOSTHUS CIJIaBa, KOMIIOHEHThI KOTOPOTO HEOTPaHUYEHHO PACTBOPUMBI APYT B APYyTe
(Cu-Ni). lnarpamma COCTOSIHUSI CIIaBa, KOMIIOHEHTBI KOTOPOTO 00pa3yloT YCTOMYMBOE XUMH-
yeckoe coenunenue (Mg-Ca). [lnarpamma cOCTOSIHUSI CIIJIAaBOB U3 IByX KOMIIOHEHTOB OTpaHu-
YEeHO pacTBOpUMBIX B TBepaoM coctostanu (Cu-Ag, Al-Cu).

1.5 Huaecpamma sncenezo yemenmum

Huarpamma Fe-Fes3C. Trepabie daspl cuctemsl Fe-FesC. da3oBble npeBpalieHus B cIija-
Bax Fe-FesC. [IpuHnunuanbHbie CXeMbl MUKPOCTPYKTYD KEJIE€30yTIEePOAUCTHIX CIIJIABOB.

Pa3zoen 2. Ocnosvt mepmuueckoil 00padbomxu u nOGEPXHOCHHO20 YRPOYHEHUA

2.1. OcHogvl mepmuueckou 0opabomxu

Tepmuueckas 06paboTka. OcHoBHBIE apameTpbl pexkuma TO. O6menpuHsTHE 0003HaYe-
HUS Ha auarpamme coctostHus. CTaauu pacmajna aycteHurta. JlparpaMma TepMOKHHETHUECKOTO
pacrmaza ayCcTeHHWTa U MpeBpalleHuil ayctennra. [IpeBpamieHus aycTeHUTa Mpu pa3InIHbIX CKO-
poctsax oxnaxaeHus. Ocodennoctu auddyznonHoro, 6e3aub@ y3MOHHOTO U CMEIIAHHOTO Tpe-
BpAICHHS ayCTEHUTA IPU PAa3ITUIHBIX CKOPOCTIX oxyaxaeHus. CTpyKTypsl, 00pa3yromuecs mpu
Pa3IMYHBIX CKOPOCTSIX OXJIaXKICHUSI.

2.2 3axanxka u omnyck cmanu

MaprencutHoe mpeBpamieHue. 3akanka. KpuTudeckas CKOpOCTb 3aKalKu. 3aKaauBae-
MocTh. [IpokanuBaemMocTs. BrnusiHue conepkanus yriepoja B CTaIsIX HA TBEPAOCTh MapPTEHCHUTA.
3akanka u ee Bubl. OOpabOTKa X0JI0/I0M, € Ha3HaueHue U 06JacTh npuMeHeHus. OTIycK, ero
Bubl. HazHaueHne Kakjoro BUaa OTITyCKa.

2.3 Xumuro-mepmuuecxas oopabomra. Ilogepxnocmuas 3axanixa

Xumuko-repmuueckas o0padotka cramu. [Iponeccet XTO. @akropsl, Biausitonue Ha aupdy-
3MI0 TIPM XMMHUKO-TepMHUecKoi oOpabotke. Llemenranus cramu. Tepmudeckas oOpaboTka 1eMeH-
TOBAHHBIX CTAJICH. A30THPOBAaHKE  HUTPOLIEMEHTAIHs cTai. [[oBepXHOCTHAs 3aKaIKa CTalIH.

2.4 Omorcue u Hopmanuzayus cmaau

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

Pa3zoen 3. Koncmpykuyuonnvie memanivl u cniagol

3.1 Cmanu

Knaccugukarnus yriaepoauctsix craigeil. MapkupoBKka KOHCTPYKIMOHHBIX MU UHCTPYMEH-
TAJIBHBIX YTIIEPOAMCTBIX CTaJel. YTJIEPOTUCTHIE CTAIH OOBIKHOBEHHOTO KadyeCcTBa, YIIIEPOIH-
CTbI€ KOHCTPYKI[MOHHBIE Ka4eCTBEHHBIE CTaJM, aBTOMAaTHbIE CTaJM — MapKHpPOBKa M 00JacTu
IIpUMEHEHN. BiusiHue yriepoaa Ha CTPYKTYpy M CBOMCTBa cranei. JlerupoBanue craneu, BIIH-
staue Jjerupyromux smementoB (Cr, Ni, Si, Mn, Co, Al V, W u 1.1.) Ha cBolicTBa cTaneit. Map-
KAPOBKA W KiacCU(UKAIUS JISTHPOBAHHBIX cTanel. LleMeHTyemble U yiydmiaemble JIETHPOBaH-
Hble cTanu. Koppo3MOHHOCTOHKHE JIerMpoBaHHBbIE CTajH. JIETMpOBaHHBIE CTald C OCOOBIMHU
cBoiictBamH. [Ipy>XxHHHBIE ¥ IAPUKOTIOAITUITHUKOBEIE CTAJTH.

3.2 Yyaynwi

benble, oTOeneHHBIE U cepble YYT'YHBI, NX CTPYKTypa. MapKHUpoBKa cepbix yyryHoB. O0a-
CTH MIPUMEHEHHS CEPBIX, BHICOKOIPOUHBIX U KOBKHUX UyT'YHOB.

3.3 Meow u cnnagul Ha ee ocHoge



MapkupoBKa JTUTEHHBIX U Ae()OpPMUPYEMBIX JaTyHEH, 00J1acTi MpUuMeHeHus1. Biusaue co-
Jep>KaHus ITUHKA Ha (a30BBIM COCTAB U MEXaHWYECKHUE CBOMCTBA JIaTyHEH. MapKupoBKa JTUTEH-
HBIX U AeopMupyemMbIXx OpoH3, 00JaCTH MPUMEHEHUS.

3.4 Anromunuti u cniagvl Ha €20 OCHOGe

Huarpamma «Al-nerupyromuit snemenT». JledpopmMupyeMbie allOMHHUEBBIE CILIABBI, HE
YIPOYHSEMbIE TepMHUUECKOi 00paboTkoi. [[edopMupyemMble altOMUHUEBBIE CILIABhI, YIIPOUHSseE-
MbIe TEpPMUYECKOH 00paboTkOi. JIuTeiiHble altOMUHUEBBIC CIUIaBbl. MapKuUpOBKH, 00JacTé
MPUMEHEHHUS, IPUMEPBHI.

Pa3zoen 4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATIb

4.1 Cmpyxmypa u c8oticmea Mamepuaios

Knaccugukarus HeMeTaNIM4ecKuX MaTepHalioB MO MPOUCXOKIeHHI0. CTPyKTypa, CBOM-
CTBa U KJIaccu(UKAaIHs TOJIUMEPOB

4.2 [lnacmmaccol

[Mony4yenne mnactmacc. [Momumepusanms. [lonukonaencanus HazHaueHne W MeXaHU3M
neiictBust 100aBoK. JlOCTOMHCTBAa M HEJOCTATKH IUIACTMAcC. TepMOIUTacTUYHbIE M TePMOpEaK-
TUBHBIE MIacTMacchl. [Imactmacces! ¢ HanonHuTensIMu ['a30HaNOIHEHHBIE IIACTMACChI

4.3 Pe3unosvle mamepuanvi. Cmexio

[Tomyuenue pe3uH, UX CTPYKTypa U CBOWCTBA. BHJbI KaydyKoB, UX CIIOCOOBI MOJIYUYEHUS U
obOnactu npumeHeHus. Jl00aBku B pe3uHbl U MX (PYHKUIMOHAJIbHOE HazHaueHue. CTEKIso, ero
CTpOEHHE, CBOMCTBA U CIIOCOOBI MOJTydeHus. BUpl cTEKON U uX 00J1aCTH MPUMEHEHUS

4.4 Komnosuyuonnvie mamepuail

KoMno3unuoHHelii mMarepuall U e€ro KOMMIOHEHThl CrmocoObl MOTY4eHHS KOMIIO3UTOB.
Komno3unmonsele MaTepuaisl ¢ HyJlb-MEPHBIMU HAIIOJIHUTEISIMU, C OJHOMEPHBIMU HallOJIHUTE-
JSIMU U C JBYXMEPHBIMU HanoJdHUTeNnsMu. CrieueHHbIH aTlOMUHUEBBIN mopoiiok. Kommo3unu-
OHHBIC MaTepUalIbl HA HEMETAUIMUYECKO OCHOBE. CTEKIIOBOJIOKHHUTHI. Y TJIEBOJIOKHUTHI. bopoBo-
7okHUTHI. OpraHoBONOKHUTHI. Kepamudeckiie KOMIIO3UIIMOHHBIE MAaTePUAIIbI.

Pa3zoen 5. Ocnosvr TKM

5.1 OcHogvl 1umetino2o npou3eo0cmead

TexHonorust mojiyueHus: OTIIMBKU B IECYAHO-TVIMHUCTON (hopme (JIuThe B pa3oBbie Qop-
MBI), cXeMa, ocHacTka. @OPMOBOYHBIE U CTEPKHEBBIEC CMECH. TEXHOJIOTHUS MOJIy4YeHHs OTJIMBOK B
0005104KOBBIX (popmax. TeXHOJIOrHs MONY4YEeHUS OTIMBOM METOJIOM JIUThS IO BBIILIABIAEMbBIM
MojensiM. TeXHOIOorus INThsl KOKWIb. MI3roToBIEHUE OTIMBOK LIEHTPOOEKHBIM CIIOCOOOM.

5.2 Obpabomra memannos oasienuem

[TnacTuuHOCTh. 3aKOH NMOCTOSHCTBA 0ObeMa. [ToHATHS Hakem, BO3BpaT U peKpUCTAILIN3a-
nusi. XoJjoaHas U ropsiuas gegopmarnuu. [IpokaTka u ee ocHOBHbIE ciocoObl. Buabl npoduiabHo-
ro npokara. Bunel kanubpos. biatomsl u cns6sl. [IpeccoBanue. CynHoCTb npolecca U ero oTiau-
YUTEIbHBIE 0COOEHHOCTH. CXeMBI MPsSMOro u 00paTHOTO npeccoBaHusd. [Ipoaykius nmpeccoa-
HUs. JIOCTOMHCTBA M HEAOCTaTKH MeToAa. Bonoyenue. CymHoCTb, cXemMa, 0COOEHHOCTH U Mpo-
nykius nponecca. Koska. CymHoCTh npoliecca U ero OTJIMYue ot npeccopanus. Onepanuu cBo-
00H0ii KOBKH. [locTonHcTBa M HepocTaTKu. OOBEeMHas! IITAMIOBKA M IITAMIIOBKA U3 JIUCTA.

5.3 OcHogvl c8apouno2o npou3eo0cmeda

Capka. Meronpl CBapKku IUIaBJICHHEM U JABICHHEM. XHMHU3M U MEXAHM3M IIPOLECCOB
cBapku. /[yroBas capka. [Ipumenenue. Koncrpykmus anexrpona mist PJIC. Beibop anekrpona.
Tunsl cBapHBIX COEAMHEHNN. ['a30Bas cBapKa U pe3Ka METauIoB. JJIEKTPOKOHTAKTHAs CBapKa, e
CYILIHOCTh U BUABL. Perynupytomue nmapameTpsl 3Toil cBapku. ['asoBast cBapka. Vcnonb3yemblie
ra3sl ¥ CBapOYHbIE MaTepuabl, 000pyI0oBaHKE. Y CTPOMCTBO ra30cBapoyHOi rpenku. TexHouo-
TUs TpoIecca ra3oBOM pe3KH. Y CTPOMCTBO ra3oBoro pe3aka. [lomyaBromMmatuyeckas 1 aBTOMaTH-
yecKkasi JyroBasi cBapka noj cioeMm ¢aroca. /lyrosast cBapka B aTMocdepe 3alUTHBIX ra3ax.

5.4 Ocnogvl 06pabomku pezanuem

Pexumbl pe3aHus U IEpOXOBATOCTh MOBEPXHOCTU. BiusiHue pekMMOB pe3aHus Ha IIEpo-
x0BatocTb. OCHOBHbIE OIEpallMi TOYEHHS. THUIBl TOKAPHBIX PE3LOB IO TEXHOJIOTHYECKOMY
Ha3HAYCHUIO M OINEpaly HWMHU BbINONHsIEMblE. CBEpIeHUE, 36HKEPOBAaHUE, Pa3BEPTHIBAHUE.
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OneMeHTHl pexxuMoB pe3anus. IlporsruBanue. Cxembl 00paOOTKM 3arOTOBOK Ha MPOTSKHBIX
CTaHKaxX C DJIEMEHTaMH PEKUMOB pe3aHus. PpesepoBanue. CxeMbl 00pabOTKH 3aroTOBOK Ha
(dpe3epHBIX CTaHKaX ¢ JIEMEHTaMH PeXUMOB pe3anus. Turbl Gppe3 u moBepxHOCTH UMH 00pada-
teiBaeMble. lllnmudosanue. OcHOBHBIE cXeMbl IUTH(OBaHUSA. DIEMEHTHl PEKUMOB PE3aHUs MPH
nuToBaHuU. XOHUHIOBAaHHUE: CXeMa, CYIIHOCTh U Ha3HayeHue. CynepGuHUIIMPOBAHUE: CXeMa,
CYIIHOCTh M Ha3HaueHue. [lommupoBanue, abpasMBHO-KHUIKOCTHAS OT/ENKA, IPUTHPKA - CYIHO-
CTH 3THX 00pabOTOK, X HazHaueHue U paszauuue. CriocoObl Hape3aHus pe3bOb

5.3. Tembl u popMbI 3aHATHII CEMUHAPCKOT0 THUIIA

Y4eOHBIM IJIaHOM M0 AUCHUILIMHE TPEAYCMOTPEHBI 1a00paTOpHbIC 3aHATHS AJIS OYHOW U
OYHO-3209HOH (hopMaM 0O0yUEHHS, a TAK)Ke COYeTaHHEe JTa0OPATOPHBIX U MPAKTHUECKUX 3aHATUH
JUIs 3209HOU (POPMBI OOyUECHHS.

No HawnmenoBanue pasnena auc- dopma npoBeneHUs TpynoemkocTsb, yac
- LUTLTAHBI (MOTYJIs1) 3aHATHUSA O4Has 3a04Hast
1. | OCHOBBI CTPOCHHS U CBOMCTBA JaGopatopHas paGota 5 1

METAJUIOB
2. | OcHoBBI TEepMHUUECKON 00pa-
OOTKHM M TOBEPXHOCTHOTO JIaGoparopHas paboTa 6 2
YIIPOYHCHHS
3 EZﬁiﬁguHOHHHe METaILIbt JIaGoparopHas paboTa 4 1
4. | Hemeramnuyeckue U KOMIIO-
3UIIMOHHBIC MATEPHAJIbI ] i ]
5. | OCHOBBI TEXHOJIOTUHU KOH- JlaGoparopHas paboTa 12 2
CTPYKIIMOHHBIX MaTCPUAITIOB ITpakTudeckas pabora - 6
HToro yacos: 28 12

5.4. leTajau3ainusi cCaMOCTOATEILHONH padoThI

No HanmenoBanwue pazena it Gy EeNE T o TpymnoeMKoCTh, yac
JTUCITUTLTAHBL (MOJTYIIS) OYHas 3a04Has
1. | OcHOBBI cTpOCHUS U U3y4eHHEe TEOPETUIECKOro Kypca 8 12
CBOMCTBA METAJUIOB MOJITOTOBKA K TEKYIIEMY KOHTPOITIO 15 1
IIOATOTOBKA K IPOMEKYTOUHOU 15 5
arTecTalun
2. | OCHOBBI TEPMHYECKOI U3YYCHUE TEOPETHIECKOro Kypca 14 16
00pabOTKH U IMOBEPX- HOJINOTOBKA K TEKYIIEMY KOHTPOJIIO 1,5
HOCTHOTO YIIPOYHEHHMS HOJI'OTOBKA K IPOMEKYTOYHOM 15
arTecTalun
3. | KoHCTpyKITMOHHBIE Me- U3YYCHUE TEOPETHIECKOro Kypca 10 14
TaJUTBI U CILJIaBBI TOJI'OTOBKA K TEKYIEMY KOHTPOJIIO 1,5 2
HOJIOTOBKA K POMEKYTOYHOM 15 5
aTTecTalun
4. | Hemerammndeckue u U3y4EeHHE TEOPETUUECKOTO Kypca 18 18
KOMITIO3UILIMOHHBIE MaTe- MOJrOTOBKA K TEKYIEMY KOHTPOJIIO 1,5 4
pHUabl HOJrOTOBKA K POMEKYTOYHOM 4.15 5,65
aTTecTaln
5. | OCHOBBI TEXHOJIOTHUH U3y4YEHHE TEOPETUYECKOTO Kypca 3 11
OJI'OTOBKA K TEKYIEMY KOHTPOJIIO 4 6
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Ne HaunmenoBanue pasnena S TG e TpynoemMkocTs, yac
JTUCHUIIITUHBI (MOYJIs1) ouHas 3a04Has
KOHCTPYKIIMOHHBIX MaTe- | BBIIOJHEHHE JOMAIIHETO 331aHUs 12 12
puaioB MOJArOTOBKA K IPOMEKYTOUHOU 6 8
aTTecTalluu
HToro uacos: 89,65 125,65
6. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus M0 AUCIUTIUHE
OcHoBHAas U JONOJIHUTE/ILHAS JIUTEPaTypa
T'on
Ne ABTOpP, HAUMEHOBAaHHE H31a- IIpumeyanune
HUSA
OcHognasa numepamypa
1 | Ap3amacos, b. H. MarepuanoBeaenue : yueonuk / b. H.
Ap3amacos, B. . Maxkaposa, I'. I'. Myxun. — 8-e u3n., oNHOTEKCTOBLL
crep. — Mocksa : MI'TY um. baymana, 2008. — 648 c.
— ISBN 978-5-7038-1860-2. — Tekcr: omektpo- | 2006 | Fo 0 TPH EXOIC
. . IO JIOTUHY U Mapo-
HbIl // JlaHb : 2JIEKTpOHHO-OMOIMOTEUHAs cHCTeMa. — "
URL: https://e.lanbook.com/book/106366 — Pexum o
JOCTYIIA: JUIsl aBTOPHU3. MOJIb30BATEIIEH.
2 | MarepuanioBeieHUEe W TEXHOJIOTUS METAIOB : YICOHHK
JUIS CTYZICHTOB BY30B, OOYYarOIIMXCS [0 MAIIMHOCTPO-
uT. criermanbHOCTsM / . T1. @etucos [u np.] ; mox pen. 2006 67 SK3eMILISPOB B
I'. I1. ®etucona. - U3n. 4-e, ucnp. - Mocksa : Beiciias oubmoreke YIJITY
mkona, 2006. - 862 c. : wi. - bubmuorp.: c. 849. -
ISBN 5-06-004418-1 : 446.09 p.
3 | Apun, M.E.TexHONOrusi KOHCTPYKIIMOHHBIX MaTepHa-
70B ¥ MatepuainoBeneHue [TekcT]: yaeOHUK 1 BY30B / 1990 177 3K3eMILISIPOB B
M.E. JIpun, M.A. MockaneB. - MockBa: Briciias miko- ouommotexke YIJITY
na, 1990. - 447 c.
Jononnumenvnan numepamyp
4 | CipaBOYHHUK 10 KOHCTPYKIIMOHHBIM MaTepuaiam
cupaBouyHuk / b. H. Ap3amacos, T. B. ConosseBa, C. A.
I'epacumos [u np.] ; noxn penakuueit b. H. Ap3zamacosa, [TomHOTEKCTOBBIN
T. B. ConoBreBoii. — Mocksa : MI'TY um. baymana, 2006 JIOCTYT TIPU BXOJE
2006. — 640 c. — ISBN 5-7038-2651. — Tekcr : aiek- I10 JIOTUHY U IIapo-
TPOHHBIN // JIaHb : 3IEKTPOHHO-OUOIMOTEYHAs cCUCTEMA. mo*
— URL: https://e.lanbook.com/book/106473 — Pexum
JIOCTYMA: JUIsl aBTOPU3. T0JIb30BaTENEH.
5 | IlepeBepros, B. I1. TexHOMOTrMH KOHCTPYKIIMOHHBIX Ma-
TepuainoB : yueOHoe mocoobme / B. II. TlepeBepToB. — HoNHOTeKCTORbL
Camapa : Cam['VIIC, [6. 1.]. — Yacts | : CapouHsble
texHomoruu — 2013. — 120 c. — Tekcr : amektpon- | 2013 FOCTYIT TIPH BXOJE

HBIN // JIaHb : 3IIeKTpOHHO-OMOIMOTEYHAs cucTeMa. —
URL: https://e.lanbook.com/book/130343 — Pexum

AOCTYIIA: IJIs1 aBTOPU3. II0JIb30BaTeICii.

110 JIOTHHY U TIapo-
0¥
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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 ABTOpP, HAUMEHOBAaHHE n3za- IIpumeyanune
HUs

6 | [lepeBeptos, B. I1. TexHomoruu KOHCTPYKITMOHHBIX Ma-
Tepuaios : yueonoe nocooue / B. I1. IlepeBeproB. — 2-
¢ 3., nepepao. u Jom. — Camapa : CamI'VIIC, [0. r.]. o /HOTEKCTOBLL
— Yacrts 2 : JluteitHas u nopomkosas TexHoaoruu. Jla-
3epHBIC TEXHOJOTrMH 00paboTKu MaTepuayioB pedanuem | 2018 FIOCTYIL IPH BXOZC
— 2018. — 192 c¢.— Tekcr : anekTpoHHblid // JlaHsb : 1o HOFHHY*H fapo-
AJEKTPOHHO-OMOMMoTeunass  cucrema. —  URL: o
https://e.lanbook.com/book/130452 — Pexxum gocryma:
JUIsl aBTOPHU3. M10JIb30BATEIICH.

7 | ITepeBeproB, B. II. TexHomorun KOHCTPYKITMOHHBIX Ma-
TepuanoB : ydeOHoe mocobue / B. II. IlepeBeproB. —
Camapa : CamI'VIIC, [6. 1.]. — Yactp 3 : TexHomnorus [TomHOTEKCTOBBIN
obOpaboTku MatepuanoB naBineHumem — 2013. — 125 2013 JIOCTYII TIPU BXOJI€
c.— Teker: osnekrponnsiit / Jlanb JIEKTPOHHO- 0 JIOTUHY U Tapo-
Ooubnmorevnas cucrema. — URL: o *
https://e.lanbook.com/book/130345 — Pexxum poctyna:
JUISl aBTOPHU3. TIOJIH30BATENCH.

8 | MeramnoBenenue [Tekcr] : yuebHoe mocobue / b.
A. IlotexuH ; YpalbCKHil TOCYJApCTBEHHBIN JIECOTEX- 5 SKIEMILLIPOB B
HUYeCKui yHuBepcuteT. - ExarepunOypr : YIJITY, | 2019 SuGamnorexe YIIITY
2019. - 99 c. : wn., uB. win. - bubmwmorp.: c. 87. -
ISBN 978-5-94984-707-7

9 MartepuanoBenenue [Tekct]| : MeToa. yka3zaHUS K BBI-
MOJIHEHUIO J1a0. paboT mo yueOHoi aucuurinae "Mate-
pHaNIOBEICHUE U TEXHOJIOTHsI KOHCTPYKII. MaTepuanon" / 2010 100 sk3emmisipoB B
b. A.llorexun [u np.] ; Ypan. roc. JIeCOT€XH. YH-T, oubmuorexe YIJITY
Kad. Texnomorun meramnos. - ExarepunOypr : YIJITY,
2010.-40c.

10 TexHOJIOTHST KOHCTPYKIIMOHHBIX MaTepUaOB U Mare-
pHUaoOBECHHE : METOJ. yKa3zaHusl K Jlab. paboraMm o 20
pazneny "OOpaborka wmeramuioB pesanmem" / B.| 2007 KIEMILITAPOD B
A. IlotexuH [u ap.] ; Ypan. roc. 1ecoTexH. yH-T. - Eka- brbmaorexe YIITY
tepunOypr : [YIJITY], 2007.

11 | Pa3paboTka TeXHOJIOTUH TOJYYCHHUSI OTIIMBOK B IIECYAHO-
TTUHUACTBIX popmax [TekeT] : MeToa. ykas. is BBITIOTHE-
HUS [IPAKT. paboThI 10 yueOHo! aucturuinge "TexHomo-
TSl KOHCTPYKIIMOHHBIX MaTepuasioB" AJisl CTY/IEHTOB OY- 2012 65 oxsemmuispos »
HoM 1 3a04yHOM (hopm oOyuenus. / H. K. [xemunes, B. Gubmrotexe YIIITY
B. Wmtoun ; Ypai. roc. necotexH. yH-T, Kag. TexHoo-
run MetayuioB. - ExarepunOypr : YIJITY, 2012. - 24 c.

12 | TexHOMOTHS KOHCTPYKITMOHHBIX MAaTEPHAJIOB : METO/I.
yKa3aHUs 10 BBITTOJHEHUIO J1a0. U MPakT. padoT Mo JWC-
nurnHe "Marepuanosenenue u TKM" / H. C. Yepewm- 2007 90 owsemmnspos B

HbIX, B. B. Mmomun, b. A. [lotexun ; Ypain. roc. neco-
TexH. yH-T. - EkarepunOypr : YIJITY, 2007. - 41 c.

oubmoreke YIJITY

*- Ipeskie YeM MPOMNTH M0 CChUIKE, HEOOXOIMMO BOWTHU B CUCTEMY
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https://e.lanbook.com/book/130452

OYHKIIMOHUPOBAHHUE 3JICKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpeabl odecneyu-
BAeTCs COOTBETCTBYIOIMMHU CPEICTBAMH NH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI

- asilekTpoHHas oudaroreunas cuctema YIJITY (http:/lib.usfeu.ru/);

— DIIEKTPOHHO-O0MOMMoTeuHast cuctema «Jlauby. JloroBop Ne024/23-EI1-44-06 ot
24.03.2023 r. Cpok neiictusi: 09.04.2023-09.04.2024;

— 3JIEKTPOHHO-OUOIMOTEUHas CUCTeMa «Y HUBEpCUTETCKas OMOIMOTeKa OHIIaiH»
(biblioclub.ru);

- 9IIeKTpOHHas 06pasoBaTenbHas cuctema «O0paszoBaTenbhas miardopma FOPAWT».
JInuensuonnsiit qoroop Ne015/23-EI1-44-06 ot 16.02.2023 r. Cpoxk neiictus: 01.03.2023 —
28.02.2024,

- yHuBepcanbHas 0a3a manHbix EastView (OO0 «MBUCy) (https://dlib.eastview.com/
basic/details).

CnpaBouHble 1 HHPOPMAIMOHHBbIE CHCTEMBI

— crpaBouHas npaBoBas cucrema «Koucymnprantllmtocy (http://www.consultant.ru/). JTo-
TOBOP COIPOBOKACHUS dK3eMIUIIpoB cucteMbl Koncymnbrantllmoc Ne0607/3K ot 25.01.2023.
Cpoxk ¢ 01.02.2023 r mo 31.01.2024 r.;

— crpaBouHo-TipaBoBas cucrema «Cucrema TAPAHT». CBoOOaHBIN 10CTY (PEXKUM J10-
cryma: http://www.garant.ru/company/about/press/news/1332787/);

— MporpaMMHasi CUCTeMa JiJIsl 0OHApYKEHHUSI TEKCTOBBIX 3aMMCTBOBAHUH B yUCOHBIX U
Hay4uHbIX paboTax «Antumiardar. BY3» (URL: https://www.antiplagiat.ru/). JloroBop
Ne6414/0107/23-EI1-223-03 ot 27.02.2023 rona. Cpok ¢ 27.02.2023 r o 27.02.2024 r.;

— Undopmarmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum moctyma: cBOOOHBIH;

- baza nannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/.

I[Ipodeccuonanbubie 6a3bl JAHHBIX

1. Hayunast snextponnas 6ubnuoreka elibrary. Pexxum moctyna: http://elibrary.ru/.

2. bubamorexa Marmmuoctpoutens. Pexxum pocrtyma: https://lib-bkm.ru/.

3.  DnexrponHast IHTepHET - OMONIMOTEKa IS «TeXHUUECKH yMHBIX» Ttojei « TexJIut.py».
Pexxum nmoctyna: http://www.tehlit.ru/.

4. TexskcnepT: MammHOCTpOUTENbHBIN KOMIUIEKC. Pesxum noctymna: https://Tex-
DKCHEPT.pyc/

5. baza manubix «OtkpseiTas 6aza [OCTo». Pexxum mocryma: https://standartgost.ru/

6. nurepHer-caiiT deaepalbHOrO areHTCTBA [0 TEXHUYECKOMY PerylIupoBaHuio. Pexxum no-
cryna: http://www.gost.ru/.

7. u-Marr: pecypc MammHOCTpoeHus. Pexxum pocryma: http://www.i-mash.ru/

8. TMopran mamuHOCTpOoeHUs. Peskum mocrtyma: http://www.mashportal.ru/

9. MammHOCTPOCHHUE: CETeBO ANEKTPOHHBIN )KypHal. Pexxum moctyma: http://indust-
engineering.ru/archives-rus.html

10. Mmxenepuslii noptan B macmrabe. Pexxum nocryna:
https://vmasshtabe.ru/category/mashinostroenie-i-mehanika

11. Poccuiickas Acconuanus opraHu3ayii U NpeaArnpusITUil HeUTI0I03H0-0yMaXXHOH Tpo-
mbiieHHocT (PAO «bymnpomy). Pesxum gocryma: https://bumprom.ru/

12. Ioprain o necozaroToBke u aepeBoodpadoTke. Pexxum poctyma: https://forestcomplex.ru/

HopMaTuBHO-NIpaBOBbIE AKThbI
1. I'paxnanckwmii kogeke Poccniickort @eneparyn ot 30.11.1994 roma N51-@3. — Pexum
nocryr: http://www.consultant.ru/document/cons_doc_LAW_5142/
2. ®enepanpHbiii 3ak0H «O 3ammTe nmpas motpedureneid» ot 07.02.1992 N 2300-1 (pen.
ot 08.12.2020). — Pesxum gocrym: http://www.consultant.ru/document/cons_doc_LAW_305/
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https://biblioclub.ru/
https://dlib.eastview.com/%20basic/details
https://dlib.eastview.com/%20basic/details
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http://elibrary.ru/
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http://www.tehlit.ru/
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https://тех-эксперт.рус/
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http://www.consultant.ru/document/cons_doc_LAW_305/

3. ®enepanbHbliil 3ak0H «O0 obecreueHU ennHCTBA N3MepeHuin» ot 26.06.2008 N 102-
@®3. — Pesxum mocrym: http://www.consultant.ru/document/cons_doc LAW_77904/

4. @enepanbHblil 3aKoH «O0 nHbOpMaIK, HHPOPMAITUOHHBIX TEXHOJIOTHUAX U O 3aLIUTE
uHpopmarum» ot 27.07.2006 N 149-®3. — Pexxum poctym:
http://www.consultant.ru/document/cons_doc_LAW 61798/

7. ®OHJ OLIEHOYHBIX CpeaACTB 1Jisl IPOBEACHUS l'lpOMe)KyTO‘IHOﬁ arTreCTanmmu oﬁyqammnx-
CH MO JUCHHUILJINHE

7.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uxX (opMUPOBaHNs B Ipolecce
0CBOeHHs1 00pa30BaTeJbHOI MPOrpaMMbl

dopmupyemble KOMIETEHIINH Bun u popma xontpos

OIIK-1 - Cnoco0OeH NpUMEHATh €CTECTBEHHOHA-
y4YHbIE U OOIIEMH)KCHEPHbIC 3HAHUS, METO/bI Ma-
TEMATUYECKOI'0 aHAIN3a U MOJAEINPOBaHUs B Ipo- | IIpoMe:KyTOUHBI KOHTPOJIB. KOHTPOJIb-
(beccroHaNBEHON AEATENbHOCTH,; HBIE BOIIPOCHI K SK3aMEHY

OIIK-5 - Cnocoben npuHHMaTh 00OCHOBaHHBIC | TekymMii KOHTPOJIb: TECTHPOBAaHHE, 3a-
TEXHUYECKHE PeLIeHHs, BEIOUpaTh 3 (PeKTUBHBIEC U | IUTAa JaOOPATOPHBIX W MPAKTHYECKUX pa-
0e30rmacHbIe TEXHUYECKHE CPEACTBA M TEXHOJIOTHH | OOT, BHITIOJHEHUE JIOMAIITHETO 33 JaHHS

IIpU PEUICHUH 3a/1a4 podeCCUOHATBLHON JIesTelNb-
HOCTH.

7.2. Onucanue nokasareJieil 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHIMA HA Pa3IHYHBIX
Tanax ux (popMUpPOBaHUS, ONUCAHME IIKAJ OLIEHUBAHUS

Kpurepun oneHuBaHNs YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Tpo-
MeKYTOYHBI KOHTPOoJIb (popmupoBanus komnerenuun OIK — 1, OIIK - 5)

OMJAUYHO - NAaH TOJHBIN, Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKA3aTeIbHO PACKPBITHl OCHOBHBIE MOJIOKEHHS Te-
MBI; B OTBETE MPOCIEKHUBACTCSA YETKAsl CTPYKTYpa, JJOTUYECKasl MOCJI€J0BAaTEIbHOCTD, OTPaXKato-
11asi CYyIIHOCTh PACKpPBhIBAEMBIX MOHATHHA, TEOpUH, ABIeHUNA. 3HaHUEe 00 00BEKTE AEMOHCTPUPY-
eTcsi Ha (hOHE MOHMMAHHUA €Tr0 B CUCTEME JAaHHOM HAayKH U MEXIUCUUIUIMHAPHBIX cBsizel. OTBeT
U3JI0KEH JIUTEPAaTypPHBIM SI3bIKOM B TEPMUHAX HayKH, ITOKa3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaTh Ha YTOYHSIOIIUE BOIIPOCHI;

XO0pouio - 1aH TIOJIHBIM, Pa3BEPHYTHIN OTBET Ha IOCTaBJIECHHBIN BOIIPOC, TOKA3aHO YMEHUE
BBIJIETIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKU, IPUUMHHO-CIIEICTBEHHbIE CBsI3U. OT-
BET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0)KEH B TEpMUHAX Hayku. OJIHAKO JOMYyLIEHBI HE3HA-
YUTENbHbIE OMIMOKHM MM HEIOYEThl, UCIPABICHHbIE 00YYAIOUIMMCS C TIOMOIIBIO «HABOASILINX
BOIIPOCOB;

Y0061emeopumenbHo - 1aH HENOJIHBIA OTBET, JIOTUKA U IOCIEJ0BATEIBHOCTD U3JI0KEHUS
UMEIOT CYIECTBEHHbIe HapyueHus. JlonmyiieHsl rpyoble OmMOKN MpU ONpeeIeHU CYIIHOCTH
PacKpbIBAEMbIX NMOHSTHUN, TEOPUM, SIBJIEHHM, BCIEICTBUE HEMOHUMAaHMs OOydaroIUMCS UX CY-
IIIECTBEHHBIX U HECYILIECTBEHHBIX NPU3HAKOB U CBsA3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y Me-
HUE PACKPBITh KOHKPETHBIE MTPOSBIEHUS 0000IIEHHBIX 3HAHUI He MoKa3aHo. PeueBoe odopmite-
HUE TpeOyeT MONpaBoK, KOPPEKLUH;

HeyooenemeopumenbHo - 00yJaroInics IEMOHCTPUPYET HE3HAHUE TEOPETUUECKHX OCHOB
IpeIMeTa, HE YMEET JeJIaTh apIyMEHTUPOBAHHBIE BBIBOJIBI U MIPUBOAUTH IIPUMEPHI, 1I0Ka3bIBAET
ciaboe BiaJieHne MOHOJIOTHYECKON pedblo, HE BIIaZICET TEPMUHOJIOTHEHN, ITPOSBISET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIE0BATEIbHOCTH W3JIOKEHUS, JIEJIaeT OIIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, AK€ MPU KOPPEKLIMHU MpernogaBaTesieM, 0TKa3bIBaeTCsl OTBEUATh HA 3aHITHH.

Kpurepun ouneHnBaHusi BBINOJHEHUs] 3aJaHUIl B TecTOoBOW ¢opme (TeKymui KOH-
Tpoab popmupoBanus komnerenuuii OIK — 1, OIK - 5)
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http://www.consultant.ru/document/cons_doc_LAW_77904/
http://www.consultant.ru/document/cons_doc_LAW_61798/

[To uTOraM BBITIOTHEHUS TECTOBBIX 33/IaHUI OILIEHKA MPOU3BOIUTCS MO YETHIPEXOATbHON
mikase. [Ipu mpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OIEHKA «XOPOULO»,

51-70% 3agaHuil — OLEHKA «Y0081emE8OPUMENILHON,

MeHee 51% - olleHKa «Hey0081emeopumebHO».

Kpurepun oueHuBaHUs 3aIIUTHI JA00PATOPHBIX U MPAKTHYECKUX PadOT (TeKylIuii
KOHTPO.JIb popmupoBanus komnerenuuii OIIK — 1, OIIK - 5):

OmMAUYHO - BHITIOTHEHBI BCE 3a/1aHUs, 00YJaIOLINiicS YeTKO U 6e3 OMMOO0K OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

XOopouto - BBITIONHEHBI BCE 3aJ[aHMsl, 00yJaromuiics 0e3 ¢ HeOOIbITUMH OIMOKAMH OTBE-
THJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

Y006/1emeopumebHO - BRITIOTHEHBI BCE 3aaHMsI C 3aMEUaHUSIMU, 00YyJarOIUNACs OTBETUI
Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSIMH.

Heyoo0es/1emeopumenbHo - 00YJaONIUIICS HE BBITOJHWIT WM BBITIOTHHUI HEMPABWIBHO 3a71a-
HYsI, OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKaMH MIIA HE OTBETHJI HA KOHKPETHBIE BOITPOCHI.

Kpurtepuu oueHMBaHHMs JOMAaIIHero 3ajaHusl (TEKYIIHil KOHTPOJIb, GOpMUpOBaHHE
kommnerenuuii OIIK — 1, OIIK - 5):

omauyHo - paboTa MpeACTaBlIeHA B CPOK, BHIMOJIHEHBI BCE Pa3JeNIbl JOMAIIHErO 3a/1aHus,
oopmieHHEe, CTPYKTYypa U CTWJIb pabOThl 0Opa3loBbie; pabOTa BBHIIOJHEHA CAMOCTOSTEIBHO,
MPHUCYTCTBYIOT COOCTBEHHBIC 0OOOIICHNUS, PCKOMECH/IAIMU W BBIBOJIBI; TIPH 3AIUTE JTOMAIIHETO
3aJlaHUs JaHbl IPABHIIbLHBIC OTBETHI Ha BCE BOIIPOCHI.

Xopouto - paboTa TpencTaBleHa B CPOK, HEKOTOPHIE pa3/esbl JOMAIIHETO 3aJaHHs BbI-
TIOJTHEHBI ¢ HE3HAYMTEIbHBIMH 3aMEUaHUsIMK;, B OOPMIICHUH, CTPYKTYPE M CTHJIC 33JlaHHs, HET
rpyObIX OMMOOK; 3aJaHKME BHITIOJTHEHO CAaMOCTOSITEILHO, TPUCYTCTBYIOT COOCTBEHHBIC BBIBOJIBL;
NPU 3aIUTE JOMAIIHETO 33aJ]aHUs JIaHbl TIPABUIIBHBIC OTBETHI HA BCE BOMPOCHI C MIOMOIIBIO Mpe-
1oJjaBaTeds.

YyooenemeopumenbHo — padoTa MPEJICTABICHA B CPOK, MHOTHE Pa3JIelibl JOMAIITHETO 3a/1a-
HUS UMCIOT 3HAYHUTEIIbHBIC 3aMeYaHusl; B 0QOpPMIICHUH, CTPYKTYpE U CTHIIE padOTHI €CTh HEIO0-
CTaTKH; 3aJJaHUE BBITTOJIHEHO CAMOCTOSTENbHO, MPUCYTCTBYIOT BBIBOJIBI; MPH 3aIIIUTE JTOMAIIIHETO
3aJIaHus OTBETHI JIAHBI HE HA BCE BOITPOCHI.

HeyOoe1emeopumenbHo - padoTa MPeICTaBICHA MM03)KE YCTAHOBICHHOTO CPOKa, 3aJaHus B
BBITIOJTHEHBI HE TIOJTHOCTHIO MJTM HEMPABUIBHO; OTCYTCTBYIOT HJIM CJI€JIaHBI HEMPABWILHEBIC BbI-
BOJBI U 00001IeHNs; 0hOpMIICHHE 3aJlaHUsl HE COOTBETCTBYET TPEOOBAHUSAM; MpPU 3aIlIUTE JI0-
MAITHETO 33/IaHus HE JIaHbI OTBETHI HA TIOCTABJICHHBIC BOIIPOCHI.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHHMS WJIM HMHbIe MAaTepHaJbl, HEOOX0AMMbIE JIA
OLICHKH 3HaHMWi, yMeHMii, HABLIKOB U (WJH) ONBITA JeATEIbHOCTH, XapaKTepHu3YILIUX
3Tanbl (POPMHUPOBAHUS KOMIIETEHIHI B Mpolecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpPaMMbl

3aganus B TecTOBOM hopme (TeKyIHii KOHTPOJIB)

Texkyuuii KOHTPOJIb 3HAHUN IO TeMaM Kypca IpoBOAUTCS B (popme TecTupoBaHus. TecT 1o
KaX/10i1 TeMe cocTOUT U3 5 BonpocoB. Hike mpuBeneH o1H U3 BapUaHTOB TecTa 1o teme «Oc-
HOBBI CTPOEHUS U CBOMCTBA MaTepuanoB. Pa30Bble MPEBPALLICHUS.

1. Ha pucyHke nokasaHa sjJeMeHTapHasl sueiika KPUCTAJUTMYECKOU PEIIEeTKH.
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1) IpUMHUTHUBHON KyOHYECKO

2) rpaHEeLIECHTPUPOBAHHOM KyOU4ecKon

3) rekcaroHaJIbHO# IJIOTHOYITAKOBAHHOM
4) 00bEMHO-IICHTPUPOBAHHOM KyOHUECKOM

2. OnpeneneHne TBEPIOCTH 3aKaJICHHBIX CTael o MeToty PokBelia mpou3BOAUTCS BIaBIHBA-
HUEM B o0paserf ...

1) anmazHoro konyca (mkana B)
2) anmasHoro konyca (mkana C)

3) cranpHoro mapuka (mkana C)
4) cranpHOTO Mmapuka (mkana B)

3. MHoroda3Hblii cIijiaB, KOMIIOHEHTHI KOTOPOTO MPAKTUYECKH HE PACTBOPSIIOTCS B TBEPIOM CO-
CTOSIHUH Y COXPAHSIOT UHIUBUAYATbHBIEC KPUCTAJUIMUECKUE PEIISTKH, MPEACTABIISET COOOM ...
1) cMech 3) XUMHUYECKOE COCTMHCHUE

2) TBEpbIil pacTBOP 3aMEIICHUS 4) TBEp/IbIil pacTBOP BHEIPECHUS

4. Ilpu yMeHbBIIEHUH PACTBOPUMOCTH YTJIEpO/Ia B JKeJIe3€ C MOHIKEHHUEM TeMITepaTyphl n30bI-
TOYHBIHN YTJIEpOJ BBIIENAETCS U3 TBEPABIX PACTBOPOB B BUJE ...
1) ¢pepputa 3) uemeHTuTa
2) rpaduta 4) TpoocTuTa

5. JledekT KpUCTATMYECKON PEUISTKH, TPEACTABISIIOIINI cO00i Kpail «JIMIIHENH MOTYII0CKO-
CTH, Ha3bIBAaCTCH ...

1) TpeuuHoM

2) neeKTOM yHnaKoBKU

3) nucnokaruen
4) TBOWHUKOM

Jomamnee 3axanne (TeKyIuii KOHTPOJIb)

Jomarinee 3amaHue Mo AUCIUILUIMHE TPEICTaBIseT co00i NBe pacueTHbie paboThl. [lpe-
MoJiaBaTeieM KaXXIOMYy OOydJaromieMycsl BbIIAeTCsl BapUaHT WHIUBUAYATBHOTO 3aJaHUsl, KOTO-
PBIi COACPKUT UCXOIHBIC TaHHBIC. AJITOPUTM BBIMIOTHCHHS JIOMAIITHEH paboTHI IPOIHCaH B Me-
TOUYECKUX YKA3aHUSIX.

Ilpumep ppacmenma oomawinezo 3a0anus meme
«Pacuem pexxcumos pezanus npu mokaproti obpadbomkey
BAPUAHT No3

1.1. [Jens. OcBOUTH METOJUKY U BBHITIOTHUTH PACYCT ONTHUMAILHOTO PeXUMa Pe3aHus s
TOKapHOM 00pabOTKH 3aTOTOBKH.

1.2. Ucxoonvie oannvie:

CaoiicTBa Pazmepst Pazmep
MaTepHaa 3arOTOBKH JieTanu
IlepoxoBa-
TIpenen CocrosiHue
O06pabaTsI- Teepn- |ToxapHas TOCTB 00pa-
No . | IPOYHOCTH MMOBEPXHO- Jmuna Jmna N
BaeMBIH OCTh |omepanus OatbIBaeMOit
MIpH pacTsi- crtu 3aro- |[uamerp| I3, mm [[Tuamerp | lg, Mm
marepuan | HB, MIla | (ipun.3) TOBKH D. Mu 4. vt TOBEPXHOCTH
o5, MITa (xrc /mm?) ’ ’ Ra,vxm
Cranb 45 2246
3 rocrt 598 (229) TO=1 MPOKAT 40 150 37 90 12,5
1050-74
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B kauecTBe 3aroTOBKM HCIIOJIB3y€M IIPOKAT, BCIEJICTBUE 3TOrO IOBEPXHOCTh
3aroToBKM mnpuHuMaeM 0e3 kopku. lllepoxoBatoct mnoBepxHocTH aetanu Rg= 12,5

BBITIOJIHAKO YEPHOBOC TOUCHUC.

2. Ilopsioox nposedenust pacuemos

2.1. Bvibop cnocoba ycmano6ku 3a20mosKu Ha CMaHKe

3arotoBKa J0JHKHA 3aKPEIUIATHCS B TPEXKYIAuKOBBIN MAaTPOH, T.K. IJIMHA 00pabOTKH He
npeBblaeT 4erbipex AuameTrpoB (lg< 4dd,90mm <148MM) M nuaMeTp [eTald MeEHBIIe
nuamerpa oopabotku Hax cranuHou (d <ddcr,37vMMm < 250mm) [1, npuin.2].

2.2. Bvibop mooenu cmauka 0Jisi 06pabomku 3a20moeKu

Mogenp craHka BbIOMpaeM 10 TEXHHYECKMM xapakrepuctukam [1, mpun2] B
COOTBETCTBUU ¢ rabaputamu 3arotoBku (40 MM u 150 Mm), crioco6oM ee yCTaHOBKHU M TUIIOM
mpou3BOJCTBA. [IpM yCcTaHOBKE 3aroTOBKM B TPEXKYJIAYKOBBIM IMAaTPOH yYUTHIBACM
HanOObIIHI TuamMeTp 00paboTku Haj ctanuHOH (der=400 mm). [Tpu

VYcTaHOBKE 3aroTOBKM B IIGHTpaxX YYUTHIBAEM HAMOONBINWKI aAuamerp oOpaOOTKH Hax
cynnoptoM (dep= 220 Mm) u paccrosue Mexay uentpamu (Ip= 1000 mm). Ilpu o6paboTke

3aroTOBOK B BHJI€ IPYTKOB JUIMHOM OoJiee pacCTOSHUS MEXAy LIEHTpaMu MpU BbIOOpE MOJeNn
CTaHKa YYUTHIBAIO HAWOONBINIMK auamerp mpyTka B mmuHzaene (dpp= 45 mm). CpaBHHBas

rabapuTHbIE pa3Mepbl ¢ TEXHUYECKUMHU XapaKTEpUCTHKAMU TOKApHO-BUHTOPE3HBIX CTAHKOB,
IPUMEHsIEM CTaHOK MoJenbio 1 K62.

2.3. Buibop pe3ya

Bri0op BbITIONIHSIEM B 3aBUCMMOCTH OT BUJa TokapHou omepaiuu (TO=1), xecTkocT
cuctembl CITN]] (Hexxectkas cucrema), moaenu cranka (1K62), o6pabaTeiBaeMoro Mmarepuana
(Cranb 45 T'OCT 1050-74) u cocTostHUS TOBEPXHOCTH 3arOTOBKH (IIPOKAT).

BeiOop THma pes3na BBINONHSAEM B 3aBUCHUMOCTH OT BHJA TOKapHOW oOIepanuu
(ITpunoxenune 3). OCHOBHbIE THUIIBI TOKAPHBIX PE3IOB, OCHAIICHHBIX TBEPAOCIUIABHBIMU
IUIACTUHAMU, IPUBEJEHBI B Ipui.4,[1].

Br100op BBICOTHI pe3lia BBHIMOJNHSEM B 3aBHCHMOCTH OT MOJICNM CTaHKa, Ha KOTOPOM
BBINOJIHsIETCST 00paboTka. Bricota pe3ma H nomkHa ObITh paBHA pPAacCTOSHUIO OT JIMHUHU
IIEHTPOB JIO OTIOPHOW TOBEPXHOCTH pesreaepxarens h (25 = 25) [1, npun.2]. Hlupuna pesmna
JUis ToBbIIeHUs kecTkocTH cuctembl CIIWJ] mpuHumaeM HauOONBIIYIO CTaHAAPTHYIO IS
BbIOpPaHHOW BBICOTHL. BbuleT pacTouHbIX pe3noB (L) BbIOMpaeM B 3aBHCHMOCTH OT JITMHBI
pacrauuBanus (L>1g,140>90).

BeiOop Mapku TBepHOro CIUTaBa BBHINONHAI B 3aBHCHMOCTH OT MaTepualia
oOpabaTreiBaeMOl 3aroToBKH U Xapakrepa 0opadbotku (T14K8) mo mpun.[1].
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L =
L
%/ Puc. 2 — Pesern; TokapHbIi IPOXOAHOM,
OTOTHYTBIU C MJIACTUHKAMH U3 TBEPAOTO
' ; =t conasa (POCT18877-73)
:\ 5
Ceuenue BennunHa OCHOBHBIX YIJIOB,
OGo3HaYCHN pesna LvMm | mMm | a,MMm rpan
HXB MM
@ 1 /4 a A
2102-0029 25 x20 140 10 14 45 45 100 8 0

2.4. Onpeoenenue 2nybunvl pe3anus

['myOuHy pe3aHusi pacCUMTBHIBAEM B 3aBUCHMOCTH OT TMPUIIyCKa Ha 00paboOTKy
3arotoBku. [Ipu dyepHOBOI 00pabOTKE MPHUITYCK CHUMAETCS 3a OMuH mpoxoi. [Ipu atom s
BCEX TOKApHBIX OMepaluii, KpoMe MOJAPE3KH TOPIOB, INTyOMHA pe3aHUs PACCUUTHIBACTCS I10
dbopmyre:

t:D__d
2

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

40-37
2

t 1.5mm

2.5. Onpeoenenue nooauu

Boi6upaem Benmnuuny nojgaun S= 0,4-0,5MM/00 B 3aBUCHMOCTH OT BuAa 00pabOTKH
(uepHoBoe ToueHue), matepuana 3aroroBku (Cramp 45 T'OCT 1050-74), ceueHus pesna
(25x20mm), muamerpa netanu (37 mm) u riryOuHbI pe3anust (1,5mm) [1,npun.7].

BbiOpaHHy10 BETMUMHY M0JIa4X MPOBEPSEM IO TEXHHUUECKUM XapaKTepPUCTHKaM CTaHKa
[1, mpun.2]. Ilpn 3HaYeHWSIX NPOAOJIBHOW MOJAYM Spp BHIOMpacM OnmKaiiliee MeHbLICe

3nauenue 0,47mMM/00.

2.6. Onpeoenenue ckopocmu pe3anus
CxopocTb pe3anus npy ToueHuu Jjisi ctankoB 0e3 UITY onpenensiercst mo popmyie:

Cy

V =
TM.t%v.g¥v

Ko - Ky - Kyy - Kgav ’ Kgalv Ky - Koy,
M/CeK,
rae, t — rmyOuHa pe3aHusi, MM;

S — momaua, Mm/00;

Cv — ko3¢ dureHT, aBHOSIIHNIA OT IMOJaYd U MaTepraa 3ar0TOBKH; JIUIS YTIIEPOTUCTBIX
U JICTUPOBAHHBIX CTaJiel MpU TOYEHUH pe3llaMU C TIIACTUHKaMHU U3 TBepnoro cmasa T15K6
Cv=420 npu S<0,30 mm/00,

YV — MOKa3aTenb CTENEHHU, 3aBUCAIINI OT MaTepualia 3ar0OTOBKH W TOJA4M: ISl CTalel
yv=0,20 mpu S<0,30 Mmm/00,

M, XV — TMOKa3aTelu CTEMeHU, 3aBUCAIIME OT BuUAa OOpabOTKW: MPU TOUYEHUH U
pacraunBanuu m=0,20, xv=0,15;
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Kmv —xo3¢pdunment, 3aBucsmuii oT kKayecTBa oOpabOaThIBAEMOro MaTepuana: Jis
YTJIEPOJIUCTHIX U JIETUPOBAaHHBIX cTaned Kmv=735/68, 735/980= 0,75

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

Kuv —koapummenT, yduThIBaIOIUKA MapKy TBEPAOCIUIaBHOM rutacTUHKU: Kuv=1 mis
T15K6 u BK6,

Kov — ko3 punmenT, yunThIBAIONINN BETMYMHY TIaBHOTO yria B maHe y pesua: Kov
=1 npu @=45°

Kelv — k03pOUIHMEHT yYUTHIBAIONIMI BEITMYMHY BCIOMOTATENBHOIO yria B IUIAHE Y
pesna: Kolv=0,87 npu ¢l =45°;

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

Kov- xo3¢ddument, yuutsiBarommidi B 0OpabOTKU: HpU APYrHUX BHUIAX TOKAPHOH
obpabotku Kov=1.

350
V= 60°2° 15015, . 4705 -4.08-1-1-1-0,87-0,97 -1=521m/ mun
[Tocne onpeneeHnust CKOPOCTH PEe3aHUs PACCUUTHIBACTCS YaCTOTA BPAIICHUS IITHHICIS
o popmyse

1000 -v
n="-———
7-D
r/ie, U — CKOPOCTh pPe3aHusl, M/MHH;

T — MaTeMaTH4eckas MoCcTossHHasg, 7w = 3,14;
D — nuameTp 3aroTOBKH, MM.

n= M = 4148 06 | mun
3.14-40

HaiinenHyro uacToTy BpallleHus IIOUHJENS I[pOBepsseM IO  TEXHUYECKUM
XapakTepucThkaMm ctaHka [1, mpui.2]. Takoit 4acToThl BpamleHHs IIMUHAETS y CTaHKa HET,
noaToMy Oepem OumKaiilee MEHbLICE 3HAYEHUE W3 TEXHUIECKMX XapakTepueTHK (1¢y=2000).
[To ckOppEeKTHPOBAHHOI YaCTOTE BpAIIEHHUS TIOJICUNTHIBAEM (PaKTHUECKYIO CKOPOCTh pPe3aHus,
KOTOpasi BO3MO’KHA IIpU paboTe Ha BELIOpAaHHOM CTaHKE:

v - z-D-n 314-40-2000

71000 1000

=251, m/MuH

2.7. Ilposepka pesicuma pe3anus no MOWHOCMU CMAHKA

[Tocne BbIOOpa pexxuMa pe3aHHsl MPOBOAMM IPOBEPKY HAa JOCTATOYHOCTh MOIIHOCTH
AJIEKTPOABHUraTeNss CTaHkKa. J[1 3TOro B 3aBHCUMOCTH OT IPOYHOCTH 0OOpadaThIBAEMOTrO
Marepuaia 3aroToBku oz=598 MIla, rmyOunsl pesanns t =1,5MM, BenmuuuHBl nojaun S =

0,47 u ckopocty pesanust vy = 521M/MUH Haxoxy HeoOXoaumyto MouHocts NH=4,1kBr,
HEOOXOUMYIO JUISl pe3aHus P BBIOPaHHOM pekumMe 1o npuit. 10.

HaiinieHHyt0 MOIIHOCTHP CpPaBHUBAID C MOIIHOCTHIO Ha IIMHHAEIE CTaHKA, KOTOPYIO
oTpeneNsIoT 1o Gopmyie:

Niun = Npg KBt

rae, N s — MOIIHOCTh JBUTATENs CTAHKA;

1 — KI1/] cranka.

NmH:10'0,8:8KBT

[Tpu sTom BeimonHsieTcs yenosue Ny<N ,.,(4,1<8)
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Bomnpocs! k 1a60paTopHbIM padoTaM, Ha puMepe J1a6opaTopHoii padoThl «MeToabl
U3MepeHMsl TBePAOCTH» (TeKYIIHMd KOHTPOJIb)

1. JlafiTe onpezeneHne MOHATHIO TBEPAOCTb. BpiOepuTe METO 16l M3MEPEHUS TBEPAOCTH
koBkoro uyryna KU40-5. O6ocHyiiTe BbIOOD.

2. JlaiiTe onpezaeneHne MOHATHIO TBEPAOCTb. BpiOepuTe MeTO 161 M3MEPEHUS TBEPAOCTH
3akajieHHOU ctanu 651", O6ocHyiTe BBIOOD.

3. JlaiiTe onpenenenue MOHATHIO TBEPIOCTh. BriOepuTe METOAbI H3MEPEHHS TBEPIOCTH
neMentoBanHou crainu 18XI'T. OGocHyiiTe BHIOOD.

4. laiiTe onpeseneHre MOHATHIO TBEPAOCTh. BbiOepuTe MeTOIbl H3MEPEHHUS TBEPAOCTH
MOBEPXHOCTH CTAIBHOTO Bajia YIPOUYHEHHOH IiacTrudeckou nedopmarmeis. O60cHyHTE BBIOOD.

5. JlaiiTe onpenenenue MOHATHIO TBEPIOCTh. BriOepuTe METOABI M3MEPEHHS YIIPOYHEHHO-
ro TepMUYECKOr 00paboTKOM amomMuHueBoro craBa B95. O6ocHyiiTe BIOOD.

6. JlaiiTe onpenenenne MOHATHIO TBEPIOCTh. BrIOepuTe METOABI H3MEPEHHs YIIPOUYHEHHOMN
TepMudeckoi o0padboTkoit Opon3sl bpAXKH10-4-4. OGocHyiiTe BHIOOP.

KoHTpoJibHBbIe BONPOCHI M 321241 K 3K3aMeHY (POMeKYTOYHbIH KOHTPOJIb)

HpOMe)KyTOLIHaH arrecranusa 110 JUCHUIIIIMHE COIJIaCHO yT-Ie6HOMy I[JIa"Hy IpOBOJUTCA B
(bopMe 9K3aMC€Ha. QKSaMGHaHI/IOHHHﬁ OHJIET BKIIIOYAET B ce0s JIBa BOIIpOCa nu3 Teopeanecxoﬁ
YaCTH KypcCa 1 3alaHucC. HepequL KOHTPOJIbHBIX BOIIPOCOB U IIPUMCPHBIC 3aJaHUA OK3aMCHAll-
OHHOTO OnJIeTa IIPUBCACHBI HUXKC.

KOHTpOJIBHI)Ie BOITIPOCHI

1. Ocnogvl cmpoenus u ceoucmea Memanios

1. XapakrepHble IPU3HAKU arperaTHbIX COCTOSIHUM BelecTBa. OCHOBHBIE THUITbI KPUCTAILIU-
yeckux pertetok. [Tommopdusm. Anusorponust. Tekcrypa metamna. Kinaccudukanys meTasios.

2. JlehexTsl CTPOSHHUS KPUCTAJUTMUECKUX TeNl. TOoYeUHbIe, TMHEHHBIE (MCIOKAIINI) U TIOBEPX-
HOCTHBIE Jie(heKThl. IIMoTHOCTh Auciokauii. BausHue TemnepaTypsl Ha IIIOTHOCTD 1€(EKTOB.

3. BausHus 1epeKToB KpUCTAIIIMYECKON PEIIeTKH Ha MPOYHOCTh MeTaioB. ['paduxk 3aBu-
CHUMOCTb ITPOYHOCTH OT IUIOTHOCTHU Ae(PEKTOB

4. Hakuien, Bo3Bpar (OTIbIX, MOJUTOHU3ALMS) U PEKPUCTATIIN3ALINSL.

5. Onucats npouecc KpucTaun3anuu. [JenapuTHas TuKBamnys.

6. CBoiicTBa METANIOB ¢ TpuMepamMu. MexaHuueckue cBoicTBa MeTaisioB. OCHOBHBIE I1O-
Ka3aTey IPOYHOCTH U IUIACTUYHOCTH, BBIABIIIEMBIE IIPU CTATUYECKUX UCIIBITAHUAX. J(narpamMma
PaCTSKEHHUSL.

7. TBepmocTb. MeTo1bl H3MEpEHNUs TBEPAOCTH U 00JIacTH UX npuMeHeHwus. [lpuBectu
MPUHILIMITAATIbHBIE CXEMbI U3MEPEHHUS TBEPIOCTH.

8. JInHaMU4eCKUE UCTIBITAHUSI METAJNIOB M MCIIBITAHUS ITPU IIEPEMEHHBIX Harpy3Kax.
[TpuHIMNIMaIbHBIE CXEMBI. Y JapHas BA3KOCTb, YCTAJIOCTb, IPEIET BBIHOCIUBOCTH.

9. CnnaB. OxapakTepru30BaTh OCHOBHBIE TUIIBI CIIABOB

10. lnarpamma coctostHusl. MeToiMKa MOCTPOSHUSI JUarpaMM COCTOSIHUSI Ha TpUMepe
cmaBa Pb-Sb. TIpasuio otpeskos.

11. InarpaMMbl COCTOSIHHS CIIJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPAOM COCTOSIHUU HEpac-
TBOPUMBI, 00pa3yl0T MEXaHUYECKHE CMECH CBOUX MPAKTHYECKH YUCTHIX 3epeH (Harmpumep, Pb-
Sb, Sn-Zn). JlukBarusi. Cxemsl cTpykTyp. Da3oBbie mpeBpaiieHus B cucreme Sn-Zn.

12. JlnarpamMmma COCTOSIHUS CIJIaBa, KOMIIOHEHTHI KOTOPOTO HEOIPAaHUYEHHO PACTBOPUMBI
npyr B apyre (Hanpumep, Cu-Ni). dazossie npepaiieHus B cucteme Cu-Ni. JIuksanus B cu-
creme Cu-Ni

13. JIlnarpamma coCTOSIHUS CILJIaBa, KOMIIOHEHTBI KOTOPOTo 00pa3yloT yCTOHYNBOE XUMHU-
yeckoe coennHenue (Hamnpumep, Mg-Ca).
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14. JluarpamMmmMa COCTOSIHUS CIJIAaBOB U3 IBYX KOMIIOHEHTOB OI'PAHUYEHO PACTBOPUMBIX B
TBepaoM coctossuuu (Hanpumep, Cu-Ag, Al-Cu). ®@a3ossie npesparienus B cucteme Cu-Ag.
CxeMBl CTPYKTYP.

15. lmarpamma Fe-FesC. Trepubie dasbl cuctemsl Fe-FesC. dazoBeie nmpeBpaiieHus B
crutaBax Fe-FesC. IlpuHnunuanbHble cXeMbl MUKPOCTPYKTYD JKEJIE€30YTIIEPOAUCTBIX CILIABOB.

2. Ocnogbl mepmuyeckoti 00pabomku u NOBEPXHOCMHO20 YNPOUHEHUS

1. Tepmuueckast o6paboTka. OcHOBHBIE TapameTpsl pexxuma TO. ObmenpuHsaTHE 0003HA-
YEeHHUs Ha JuarpaMme cocTosiHus. [lepeuncinuTs u 1aTh OnpeeneHsi OCHOBHBIM BH1aM TEPMHU-
4ecKoil 00paboTKn

2. Craauu pacnazia aycTeHura. /luarpaMma TepMOKHHETHUYECKOIO paciajia ayCTeHUTa U
npeBpalleHui aycteHuTa. [IpeBpailieHns aycTeHnuTa Ipy PasInyHbIX CKOPOCTSIX OXJIaKICHUS.

3. Oco6ennoctu nuddy3noHHoro, 6e3au¢Hy3MOHHOTO U CMEIIAHHOTO MPEBPAECHUS
ayCTEHUTA MPU PA3IUYHBIX CKOPOCTAX OXJIaxAeHUs. CTpyKTYypbl, 00pa3yrolmuecs Ipyu pa3iand-
HBIX CKOPOCTSIX OXJIQXKJICHHUS.

4. MapreHcuTHOe npeBpalleHue. 3akaika. Kpurnueckas CKOpocTh 3aKaiKku. 3aKajauBae-
MmocTs. [IpokanuBaemMocTs. BiusHue copepikanus yriepoja B CTaJIAX Ha TBEPAOCTh MAPTEHCUTA.

5. IlepeynciuTh OCHOBHBIC BHJIBI TEPMUYECKON 00pabOTKH CTalieil. 3aKaaKa U €€ BHIIBI.
O06paboTka X0J0/10M, €€ Ha3HAUYEHUE U 00JIaCTh IPUMEHEHHUSL.

6. OcHOBHBIE BUIbI TEpMUYECKOM 00paboTku. OTHyCK, ero Buasl. HazHaueHue kaxxaoro
BUJA OTIIyCKa.

7. OcHOBHBIE BUAbI TEpMUYECKON 00paObOTKU. OTKUTr. Buabl OTKUIa U UX Ha3HAUEHUE.
Hopmanu3zanus, ee nemnm.

8. Xumuko-repmudeckas o0padorka cramu. [Iponeccs XTO. @akTopbl, BIUSIONINAE HA
b dy3uto Mpu XUMUKO-TEpMUIECKOr 00paboTke

9. Llementauus cranu. Tepmuueckass o00pabOTKa IEMEHTOBAHHBIX CTaJIEH.

10. A30THpOBaHKE U HUTPOLIEMEHTAIIUS CTAJIH.

11. IloBepxHOCTHasI 3aKajKa CTaJIH.

3. Koncmpyxkyuonnvie memanivl U Cniagol

1. Knaccugukanus yriepoaucTsix cTaneil. MapkupoBKa KOHCTPYKIIMOHHBIX U HHCTPY-
MEHTAJIBHBIX YIJIEPOAUCTBIX CTAJICH.

2. BnusiHue yriiepojia Ha CBOMCTBA cTajiell. YTJIepoIuCThIe CTalld OOBIKHOBEHHOIO Kaye-
CTBA, YIJIEPOAUCTHIE KOHCTPYKIIMOHHBIE KAUECTBEHHBIE CTAJIM, aBTOMATHBIE CTAaJIM — MapKUPOBKa
1 00J1acTH IPUMEHEHUS.

3. JlerupoBanue cranei, BnusHue jerupyroniux anementoB (Cr, Ni, Si, Mn, Co, A1 V, W u
T.J.) Ha CBOMCTBA cTajeil. MapkupoBKa U KiaccuuKaiys JErMpOBaHHbBIX CTAJICH.

4. IleMeHTyeMbIE U yIIy4IllaeMble JJETUPOBaHHbIE CTaIU. KOppO3MOHHOCTOMKNE JIETUPO-
BaHHbIE CTaJIH.

5. JlerupoBaHHbI€ cTaIM ¢ 0COOBIMU CBOHCTBaMH. [IpyKuHHBIE U ITAPUKOTIOAIUITHUKO-
BbIE CTaJIH.

6. bernble, oTOENICHHBIE U Cepble UYTYHbI, UX CTPYKTypa. MapKupoBKa CepbIX UyT'YHOB.

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

8. XKapocroiikue u xaponpoyHsle cTand. CrocoObl MOBBIIEHUS KapOIPOUYHOCTH CTaJEH.

9. I'pyniibl HHCTPYMEHTAIBHBIX MaTEPHATIOB. Y TJIEPOAMCTHIC U JISTHPOBAHHBIE HHCTPY-
MEHTAJIBHBIE CTAIN UX MapKUPOBKA, JOCTOMHCTBA U HEOCTATKU

10. I'pynmsl HHCTPYMEHTAIBHBIX MaTePHAJIOB. BBICTpOpEXKyIIas CTallb ¥ TBEP/IbIC CILIABBI
UX MapKHPOBKa, TOCTOMHCTBA U HEJOCTATKH.

11. U3HococTtoiikocTs. [yt noBbIIeHUsI H3HOCOCTOMKOCTHU. I'pyIIbl H3HOCOCTOMKUX
cTajei.

12. N3H0CcoCTOlKME cTanmu: cTaib [ anduipaa, KaBUTAIMOHHO-CTOWKHE CTaIH, TPaQHUTH3H-
POBaHHBIE CTAJIH, IHAPUKONIOAILINITHUKOBBIE CTaJIH.
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13. MapkupoBKa JIUTEHHBIX U 1e(hOpPMUPYEMBIX JIaTyHEH, 001acTu npumMeHenus. Biusaue
coJIepKaHus IIMHKA Ha (pa30BbIi COCTaB M MEXaHUUECKHE CBOMCTBA JIATYHEH.

14. MapkupoBKa JTUTEHHBIX U 1e(HOPMUPYEMBIX OPOH3, 00IaCTH IPUMEHEHHS.

15. Inarpamma «Al-nerupyrouuii anement». JlehopmupyemMblie aatOMUHUEBBIE CIIIABbl, HE
YIIPOYHsIeMbIe TEPMUYECKON 00pabOTKOI, MApKUPOBKA, 00JIACTH TPUMEHEHHUS, TPUMEPHI.

16. Inarpamma «Al-nerupyrouuii anement». JledhopMupyemble amOMUHUEBbIE CIIIABBI,
YIIPOYHsIeMbIe TEPMUYECKON 00pabOTKOM, MapKUPOBKA, O0JIACTH TPUMEHEHHS, TPUMEPHI.

17. luarpamma «Al-nerupyrommii 3aeMeHT». JInTeliHbIe alFOMUHUEBBIE CIUTaBbI, MAPKH-
POBKa, 00JIaCTH NPUMEHEHUS, IPUMEPBI.

4. Hememannuueckue u KOMRO3UYUOHHbIE MAMEPUATbL

1. Knnaccudukanus HeMETAIUTMYECKUX MaTePUAIOB IO MMPOUCXOXkKACHHI0. CTPpYKTypa
cBoiicTBa nonumepoB. Kitaccudukanus moaumepoB no popme MaKpOMOJICKYJIbI, 10 TOJISPHOCTH,
1o (pa30BOMY COCTOSIHHIO, 10 TMIOBEJCHHUIO MPY HArPEBAHUU.

2. [Monyuenue mnactMacc. [Tonmumepusanus. [Mommkonaencanus HazHaueHne u MexaHU3M
JercTBUs 100aBOK. ITnacTMacchl ¢ HAIOJHUTEISIMH.

3. TepMoruiacTUYHBIC U TEPMOPEAKTUBHBIE TIIACTMACCHI, TPUMEPHI U 00JIACTH TPUMEHE-
HHUS.

4. Iony4yeHue pe3uH, UX CTPYKTypa U CBOMCTBA. Buabl kayuykoB, UX CLIOCOOBI MOTy4EHUS
U 00JIaCTH IPUMEHEHHSI.

5. M30npeHoBsIit, OyTaAeHOBBIN, KpeMHUHOPTraHUYECKUN KaydyKd U PEe3UHBI U3TrOTaBIU-
BaE€MbI€ U3 3TUX KAyUyKOB.

6. [Ipouecc ByaKaHu3aluu, OCHOBHBIE ByJIKaHN3aTOpbl. OCHOBHBIE 1O0ABKU B PE3UHBI U
X Ha3HAUYCHHE.

7. Ctekiio, ero CTpoeHHe, CBOMCTBA U CIIOCOOBI MONTyueHus. Buapl cTekon u ux odaactu
MIPUMEHEHUS

8. KoMno3unnoHHsIii MaTepuai U ero KOMIoHeHThl CIocOObI MOTYYeHHs] KOMITO3UTOB.

9. KoMmo3uimonHsie MaTepuaibl ¢ HyJIb-MEPHBIMU HAMIOJIHUTEIISIMH, C OTHOMEPHBIMHU
HATIOJHUTEIISIMU U C IByXMEpPHBIMU HanoMHUTENIMU. CrieYeHHBINH aTFOMHUHHUEBBIN TTOPOIIOK.

10. Kommno3unnoHHble MaTepuabl Ha HeMeTaIIn4ecKoi 0OCHOBE. CTEKJIOBOJIOKHUTBI. YT-
JeBOJIOKHUTHL. BopoBoioKHUTBI. OpraHoBoIOKHUTHL. KepaMuueckre KOMIO3ULIMOHHBIE MaTEPH-
aJbl.

5. OcHo8b1 mexHoN02UU KOHCMPYKYUOHHBIX MAEPUaios
5.1 OcHosbl tumetino2o npouzeoo0cmaa

1. JIuTeiinblie cBoiicTBa cI1aBoB. OCHOBHEIC JTUTCHHBIC CILIABHI.

2. TexHonOTHA TOJYYEHUs OTJIUBKU B MECYAHO-TIUHUCTOMN (hopme (JTUThe B pa3oBbie Gop-
MBI), cXeMa, ocHacTKka. DOPMOBOYHBIE U CTEPIKHEBBIE CMECH.

3. TexHOIOTHSI MOTYYEHHUS OTIIMBOK B 000JOUYKOBBIX (hopMax.

4. TexHONOrUs MOJIYYEHHUS OTIIMBOM METOAOM JIUThSA 110 BBITUIABIISIEMBIM MOJEISIM.

5. TexHOIOTHS INTHS KOKHUJIb.

6. M3rotoBieHne OTIMBOK [IEHTPOOEIKHBIM CIIOCOOOM.

5.2 OcHosbl 0bpabomku memanios 0asieHuem

1. [Tousstue OM/I. ®akropsl, Baustomue Ha OM/I.

2. OcHoBHbIe 3ak0HOMepHOCTH OM/] 11 001acTH UX TPUMEHEHUS.

3. Xapakrepuctuku nepopmanuu. Brusaue OM/] Ha cTpyKTypy M CBOWCTBA METAJUIOB.
ITonsATHA aHU30TPONUS, TEKCTYpa METAJUIA, HAKJICT U PEKPUCTAJUIM3ALINS.

4. HarpeB meraiuia nepen OM/I. Knaccuduxkanus nporeccoB o0pabOTKH JaBICHUEM 10
cxemam, TemrepaTrype A1eQpOopMUpPOBaHUS U MO0 HA3HAYEHHUIO.

5. IlpokaTka U ee OCHOBHBIE CIIOCOOBI (TpHBECTH cxeMbl). Buasl mpoduieil coproBoro
npokara. biaromel U ciisOBbI.

6. KoBka. CYH_IHOCTL mnponecca u €ro OTINYUC OT NPCCCOBAHU. I[OCTOI/IHCTBa 1 HEOOCTATKHMU.
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7. Onepanuu cBOOOAHON KOBKH: OCaJika U €€ Pa3HOBUAHOCTH, MPOIIMBKA, KOBKA B MO/I-
KJIQJHBIX ITAMIax - IPUBECTH CXEMbI U IEPEUUCIUTD MPOAYKLIHUIO.

8. Pa3HOBUIHOCTH MPOTSHKKU - MPUBECTH CXEMBI U MEPEUUCIUTH Mpoaykiuo. O6opymo-
BaHUeE JJIsl KOBKU U €ro Ha3HaueHUE.

9. IIpeccoBanue. CymHOCTh MPOIIECCa M €r0 OTIHMYUTEIbHBIE 0COOEHHOCTH. CXEMBI MPSIMO-
ro 1 obparHoro npeccoBanus. [Ipoxykius npeccoBanus. JJocTOMHCTBA U HEAOCTATKA METOA.

10. Bomouenue. CynHocTh, CXeMa, 0COOCHHOCTH U MPOTYKITHS MpoIiecca.

11. OO6bemMHas MWTaMIOBKA, €€ CYIHOCTh. OTIWYUsA OOBEMHOW IITAMIOBKH OT KOBKH.
[TpuBecTH CXeMBI MTAMIIOBKH B OTKPBITBHIX U 3aKPBITHIX mITamMnax. [IpeumyiecTBa u HeIOCTAT-
KM 00BEMHOM IITAMITOBKH TIEPEl KOBKOH.

12. ®opmoobOpasyrone U pa3aeuTeIbHbIE OMEPAIlUU XOJIO0THONW JIMCTOBON IITAMIIOBKH.
[TpuBecTu onpeneneHus U pacKpbITh CYTh 3TUX ONEpaLlUi.

13. Pa3HOBUAHOCTH X0JIOIHOW 00BEMHOM mTaMIoBKH. [IpuBecTH cXeMBbl.

5.3 OcHo6bl mexHoi02uU C8APOYHO20 NPOU3BOOCEA

1. Cpapka. Tepmuueckue, MEXaHUUECKHE U TEPMOMEXaHUUECKUE METO/bl cBapKu. JlocTo-
MHCTBA U HEJIOCTATKU CBApKU IUIABJICHUEM M JIaBIeHUEM. XUMHU3M M MEXaHU3M IIPOLIECCOB CBap-
KH.

2. JIOCTOMHCTBAa U HEJOCTaTKH CBAapHBIX coennHeHuH. [lapameTpsl, perymupyromue npo-
LIECC CBapKH. TUI CBAPHOTO COEAMHEHMUSI

3. McTouHNKHU TOKa JUIs 3JIEKTPOIYroBoil cBapku. Pyunast nyrosas cBapka. KoHcTpykius
anextpona mist PJIC. Beibop anektpona.

4. DneKTpOKOHTAKTHAs CBAapKa, €€ CYLIHOCTh M BHUJbI (IPUBECTH TPHU cXxeMbl). Perynupy-
FOIIME TapaMETPhI ATOM CBApPKH.

5. CtpoeHue ra3zoBoro miameHu. ['azoBas cBapka. VMcnosb3yemble ra3bl 1 CBapOYHbIE Ma-
Tepuanbl, 000pyIoBaHue. Y CTPOMCTBO ra30CBApPOYHON TOPEIIKH.

6. TexHonorus npoiiecca ra3oBoil pe3kH. Y CTpOHCTBO T'a30BOr0 pe3akxa.

7. [InazmeHHas cBapka. Y CTpOUCTBO IJIA3MEHHOU TOpeiKy (I1a3MOTPOHA).

8. IlosnyaBTOMaTHyeckas 1 aBTOMaTHYecKasl Tyropas cBapka IoJ cioeM ¢uiroca. Jlyrosas
cBapka B aTMoc(epe 3allUTHBIX ra3ax.

9. DnexTponulakoBas CBapKa.

10. CBapka jaBieHHeM (XO0JIOHASI CBAPKA).

11. CBapka TpeHuem.

12. CBapka B3pbIBOM.

13. CnennanbHble TEpMUUECKUE MTPOLIECCHI: HAILJIaBKa, HAaNlbUICHUE, Maika.

14. Texnomornyeckas ¥ pu3NyYeCcKasi CBApUBAEMOCTh. BiusiHIE Ierupyromux 3J1eMEHTOB U
IpuMecel Ha cBapuBaeMocTh. [loapasnenenue cranel Ha 4eThIpe TPYIIIBI CBAPUBAEMOCTH.

5.4 Obpabomra memannos pezanuem

1. Knaccuduxanus MeTamiopexxylx CTaHKOB [0 METoay 00pabOTKH, 10 YHUBEPCAIbHO-
CTH, 110 CTE€TIEHU TOYHOCTH.

2. PexxuMBbl pe3aHus U LIEPOXOBAaTOCTh IOBEPXHOCTH. BiusHue pe:xkMMOB pe3aHMsl Ha Iue-
poxoBaTocTh. OCHOBHBIE ONEPALIUY TOUEHUS (IIPUBECTU CXEMBI).

3. Tunbl TOKapHBIX PE3LIOB MO TEXHOJIOTMUECKOMY Ha3HAYEHHUIO U ONEpallii UMH BBINOJI-
HsIEMBbI€ (CXEMBI).

4. DnemMeHThl TOKapHOTo IMPOXOAHOro pe3na. IIpuBectu cxemy 371€MEHTOB PEKUMOB pe3a-
HUS JJI1 OCHOBHBIX OIlepalfii ToueHus. Buasl cTpyxku.

5. CBepneHue, 36HKEpOBaHHE, Pa3BEPTHIBAHUE (CXEMBI). DIIEMEHTHI PEXKUMOB PE3aHUS.

6. IIporsruBanue. Cxembl 00paOOTKM 3arOTOBOK Ha MPOTSDKHBIX CTAHKAX C AJIEMEHTaMU
PEKUMOB pE3aHMUsL.

7. ®pesepoBanue. Cxembl 00paOOTKM 3arOTOBOK Ha ()pe3epHBIX CTaHKaX € JIEMEHTaMH
PEKUMOB PE3aHMUsL.
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8. Tumsl hpe3 1 MOBEPXHOCTH MU 00pabaThIBacMbI€.

9. lllmudoanue. OcHOBHBIE CXeMbI NIIU(OBAHUSA. DJIEMEHTHI PEKUMOB pe3aHUs TPHU
HUTU(OBAHUHY.

10. XoHuHrOBaHue: cxema, CyIHOCTh U Ha3HAUYEHHUE.

11. CynepduHHUIINpOBAaHHE: CXEMA, CYIIHOCTh M Ha3HAUYCHHE.

12. [lonupoBanue, abpa3uBHO-KUKOCTHAS OT/IENIKA, IPUTHUPKA - CYITHOCTU 3TUX 00pabo-
TOK, UX HA3HAYEHUE U Pa3JInUHeE.

13. Crioco0Ob1 Hape3aHusi pe3bObl

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

Ilpumepnvie 3a0anusn

1. Bxiagplmm NOJIIMITHUKA CKOIbKEHHS

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

0) Ha3HAUUTH CHOCOOBI TEPMHUYECKOH 00pabOTKM C yKa3aHHEM TeMIepaTypHBIX
PEKUMOB HarpeBa U OXJIAXKICHHSL.

1 2 3 4 5
Crainn 45 Cranms 40XH Craimp Y8A Crams YV13A Crans 111X-15

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

2. Ilopmenp ruapoHacoca wu3rotoBieH w3 cramu 38XMIOA, umnuHApUYecKas
MOBEPXHOCTH TOBEPrHYTA HITHU(OBKE.

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

0) KpaTko onucaTh BEIOPAHHYIO TEXHOJIOTHIO.

3. HazoBute mepeuunciieHHble MaTepuasbl M pacmmdpyite ux mapku: 9X@; CU1S5; JI68;
BpAS.

a) M3 nmepeuncieHHbIX BhIIIE MapOK BHIOEPUTE MaTepuall JJIsl U3TOTOBJICHUS HOXEH Uit (y-
raHOYHOTI'O CTaHKa I10 JIEPEBY.

0) BriOepute 1 000CHYITE CIIOCOOBI TEPMOOOPAOOTKH ITUX HOMKEH.

7.4. Coomeemcmaue 6annbHOl WKAbL OUYEHOK U YPOGHEN CHOPMUPOBAHHBIX KOMNEM eH YU

YpoBeHsb chop-

MHUPOBAHHBIX Orenka [Tosicnenust

KOMIIETECHIUHI
TeopeTnyeckoe coJepxkaHue Kypca OCBOCHO MOJHOCTHIO,
BCE MPEAYCMOTPEHHBIE MPOTrpaMMOil 00ydeHHs yueOHbIe
3a/1aHMsI BBITIOJTHEHBI.
OO6yyaromuiics:

Bricokwnii OTan4HO - JIEMOHCTPUPYET CBOOOJHOE BIIAJICHUE MAaTEpUAJIOM,

CHOCOOEH y4acTBOBaTh B pa3paboTke 00OOIEHHbBIX BapH-
AHTOB peIIEeHUs! Mpo0JieM, CBA3AHHBIX C aBTOMaTH3alMen
MPOU3BOICTB, BEIOOpE HA OCHOBE aHAIM3a BAapUAHTOB OII-
TUMAJIBHOT'O ITPOrHO3UPOBAHUA HOCHG}ICTBI/Iﬁ PECHICHUA

TeopeTnueckoe coaepx’aHUE Kypca OCBOEHO MOJHOCTBIO,
BCE MPEIYCMOTPEHHBIC MPOrPaMMON OOydeHHs yueOHbIE
3aJJaHMs BBITIOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUaHUSMH.
bazoBbIit Xopoiio OO6yyaromuiics:

- CBOOOJIHO BJIa/Ie€T MaTepHalioM, CIIOCOOEH y4acTBOBAaTh
B pa3paboTke OOOOIIEHHBIX BapUaHTOB pEIIEHUs Mpo-
071eM, CBSI3aHHBIX C aBTOMATH3alMel MPOU3BOJICTB, BBIOO-
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Ypogens chop-
MHPOBAaHHBIX Onenka [Nosicuenus
KOMIIETEHIIAH

PC€ Ha OCHOBC aHaJIM3a BAPUAHTOB OINTUMAJIBHOT'O IIPOTHO-
SUPOBAHUA HOCHCI[CTBHﬁ PEHICHUA

Teopernueckoe coaep)aHHEe Kypca OCBOCHO YaCTHUYHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX TPOrPAMMOI 00ydeHUS
y4eOHBIX 3aJ]aHHI1 BHITIOTHEHO, B HUX UMEIOTCS OIIUOKHU.
OOyuarommiics:

- CIOCOOCH MO/ PYKOBOJACTBOM BIAJIETh MATEPUAIIOM,
YyYacTBOBaTh B pa3pabOTKe OOOOINEHHBIX BapHUaHTOB pe-
HICHUsT TPoOJIeM, CBSI3aHHBIX C aBTOMATHU3ALMEH IMPOU3-
BOJICTB, BBIOOpE Ha OCHOBE aHaJIHM3a BApPHUAHTOB OITH-
MaJILHOTO TTPOTHO3UPOBAHMSI ITOCIICICTBUI PEIICHUS

VY nosnersopu-

[Toporossiii
TEIbHO

Teoperuueckoe conepkaHue Kypca HE OCBOEHO, 0OJb-
IIMHCTBO TMPEIyCMOTPEHHBIX MPOrpaMMoil 00y4eHus
y4eOHBIX 3aJjaHuil JTMOO HE BBINOJIHEHBI, MO0 cojepxKar
rpyOble OIIMOKH; TOMOJHUTENbHAs CaMOCTOsITeNIbHAs pa-
00Ta HaJ MarepuaioM He IpHBesia K KakoMy-JInOo 3Ha-
YUTEITHHOMY MOBBIIICHUIO Ka4ecTBa BBHIMOJIHEHUS y4ueO-
HenoBnerBo- | HBIX 3aJaHUH.
PUTENIBHO OO0yyaromuiicst:

- HE JEMOHCTPHpYET CHOCOOHOCTEH BiafeTh MaTepua-
JIOM, HE CIOCOOCH Yy4YacTBOBaTh B pa3pabOTKe 000OIIeH-
HBIX BapUaHTOB pelleHHs IpoOIieM, CBSI3aHHBIX C aBTOMa-
THU3AIMEH TPOU3BOJICTB, BEIOOpPE HA OCHOBE aHAIIN3a Bapu-
AQHTOB OINTHMAJBHOIO IPOrHO3UPOBAHMS IMOCIEACTBUN
penieHus

Huskuit

8. Meroauyeckue yKkazaHus 1JIsl CAMOCTOSITeIbHON PadoThI 00y4arouxcst

Camocmosamenvnan paboma — TmnaHupyemas ydeOHas, HAyYHO-HCCIEI0BATEIbCKAs
pabota oOy4aromuxcs, BBITOTHSAEMAas BO BHEAYJUTOPHOE (ayAMTOPHOE) BpEeMs MO 3aJaHHUI0 U
IPU METOAMYECKOM PYKOBOJCTBE MPEMNO/IaBaTeNs, HO 0€3 ero HeMmoCPeACTBEHHOTO yuacTus (pu
YaCTUYHOM HETIOCPEICTBEHHOM Yy4YacTHW NpENoJaBaTesisi, OCTABISIONIEM BEIyIIYI0 pPOJb B
KOHTpoOJIe 3a paboToii cryaeHToB). CamocTosATeNbHasT padoTa OOydJaloIMUXCS B BYy3€ SIBISETCA
BaXHBIM BUJIOM UX Y4eOHOH M Hay4HOU J1eATeIbHOCTH.

B mponecce uzyuenust nucuumianHsl «MatepuanoBeneHre. TeXHOIOTHsT KOHCTPYKIIMOH-
HbIX MarepuanoB» HanpasieHus 15.03.04 ocnoenvimu eudamu camocmoamenwvnoit padomol
SABJISAKOTCA:

- U3y4EHUE TEOPETHUECKOT0 Kypca,;

- IOJITOTOBKA K TEKYILIEMY KOHTPOJIIO;

- BBINIOJIHCHHE JOMAIITHETO 3a/IaHUS;

- IOJITOTOBKA K MIPOMEXXYTOUYHOM aTTeCTaIlH.

H3yuenue meopemuueckoz2o Kypca BKIIOYAET B ceOsi:

- W3ydyeHue y4yeOHOH, HaydyHOW WM METOAMYECKOW JHUTEepaTyphl, MaTepHajoB MEpHOaANYE-
CKUX M3JaHHUI C MPHUBJIEUEHUEM DJIEKTPOHHBIX CPEACTB OPUIIMANIBHON NMEPUOANYECKON U Hayd-
HOU MH(pOpMaLUY;

- U3y4€HHE U CHCTEMAaTU3alMI0 OPUIHAIBHBIX FOCYAapCTBEHHBIX JTOKYMEHTOB: 3aKOHOB,
MIOCTaHOBJIEHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaT€pHAJIOB C UCIIOJIb-
30BaHHEM MH(POPMAIMOHHO-TIOMCKOBBIX cucteM «Koncynbrant Ilmrocy, «["apanTy», rmobdanbHOM
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cetu «HTEepHETY.
Iloozomoeka Kk meKyujemy KOHmMpOJI10 3aKII0YAETCS B TOBTOPEHUM MaTepuasa JeKLIUN U

71a00paTOPHBIX PadOT C LETBI0 YCIEHUTHOTO MPOXO0K/ICHUS TECTUPOBAHUSA U 3aIUTHI OTYETOB.

3anmanusi B TECTOBOU (popme chOPMUPOBAHBI IO BCEM pa3/ieiiaM JUCIHUILIMHBI U paccuuTa-
HBI Ha CAaMOCTOSITENIbHYIO paboTy 0€3 UCIOJIb30BaHUSI BCIIOMOTaTEIbHBIX MAaTEPUaloB, TO €CTh
IIPH UX BBIIOJIHEHUH HE CIEAYET MOIh30BaThC YICOHOUM U IpYrUMH BUIaMU TATepaTypsl. [Ipo-
YUTaB 3aJaHKe, CIIeyeT BbIOpaTh MPaBUIIbLHBINA OTBET.

Ha Beinmonnenue tecta oTBOAUTCS OrpaHUYeHHOE BpeMsi. OHO MOXKET BapbUPOBATHCS B 3a-
BHCHUMOCTH OT YPOBHS TECTUPYEMBIX, CJIOKHOCTU U 00bema Tecta. Kak mpaBuiio, BpeMs BBINOJI-
HEHHUS TECTOBOT'O 3a/laHusl orpeesercs u3 pacuera 45-60 cekyH] Ha OJIMH BOIIPOC.

CopgepxaHue TECTOB MO AMCHMILIMHE OPUEHTUPOBAHO HA MOJTrOTOBKY OOYYaOLIUXCS IO
OCHOBHBIM BONIIPOCaM Kypca. YPOBEHb BBINOJIHEHUS TECTA MO3BOJISIET MIPETOIaBATEISAM CYJIUTh O
X0JIe CaMOCTOSITENIbHON paboThl 00YYaIOIIMXCSl B MEKCECCHOHHBIN MEepruo1 U O CTENEHH UX MOJI-
TOTOBKH K 9K3aMEHY.

Boinonnenue oomawinezo 3ad0anusa nperncTaBiseT coOOl BUJ CaMOCTOSITENIbHBIN paboTHhl,
HATPABJICHHBI Ha 3aKpeIUIeHUEe OOYYAIOIIMMUCS M3YY4EeHHOTO TEOPETHYECKOTO Marepuaia Ha
npakTuke. JlomarnHee 3aanre BKIIOYaeT 1B€ pabOThI:

1. Pa3zpaboTka TeXHOJIOTHH MOTYYESHHUSI OTIMBOK B IECUAHO-TIMHUCTHIX (popmax

2. Pacyer pe:xuMOB pe3aHus MpU TOKApHOU 00paboTke

JomaiiHee 3aaHue UMEET YETKYIO CTPYKTYPY, MOCIEI0BATEIbHOCTD, IIEIBHOCTh TEKCTA U
pacyeToB, MO3BOJISIOT CO37aBaTh €€ M0 MPHUHIIUITY JIOTUYHOCTH, KOT/Ia OT/AEIbHbBIC YacTH CBS3aHbI
MEX1y co00M M 00J1aJal0T CMBICIIOBOM Harpy3koul. BeinonHeHne qoMaiiHero 3aianus 3aKperisieT
U yriuyOssieT OCBOCHHE TEOPETUUYECKOro marepuana paszaena «OCHOBBI TEXHOJIOTUU KOHCTPYKIU-
OHHBIX MaTePHAIIOBY» U MOJITOTABINBACT 00YJIAIOMIETOCS K IIPOMEKYTOYHOM aTTECTAIINH.

Iloozomoeka k npomescymounoit ammecmayuu (3K3aMeHy) MpeoaraeT:

- I3y4E€HHE OCHOBHOM U JIONIOJHUTENILHOM JINTEPATYPHI;

- U3y4eHHe KOHCIIEKTOB JICKIIUH;

- U3yYEHHUE OTUYETOB TI0 JIA0OPATOPHBIM PA0OTaM M KOHCIICKTOB MPAKTUICCKUX 3aHITHH;

- IUCTAaHIIMOHHOE TECTUPOBAHUE TI0 TEMaM.

[lepeuens BOIIPOCOB K IK3aMEHY TpeIcTaBiIeH B myHKTe 7.3. OreHka 3a S5K3aMeH BBICTaBIIsI-
eTcs TI0 KPUTEPHSIM, TIPECTABICHHBIM B ITYHKTE 7.4.

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YeMbIX IIPH OCYLECTBJICHUH 00pa3o-
BaTeJILHOIO NPOoLecca M0 AUCHHILINHE

[Tpumenenrne 1HMMPOBBIX TEXHOJOTHH B paMKaxX MPENoJaBaHMs JAUCIUIUIMHBI TPEIO-
CTaBIISICT PACHIMPEHHBIC BO3MOKHOCTH 110 OpPTraHU3alMK yIeOHBIX 3aHIATHH B YCIOBHSIX IH(pPO-
BU3AIMU 00pa30BaHUs M MO3BOJISIET CHOPMHUPOBATH Y O0YUAIOIIUXCSI HABBIKU MTPUMEHEHHS 1T (]-
POBBIX CEPBHUCOB U HHCTPYMEHTOB B IMOBCEIHEBHOMN JKU3HH U MPO(PECCHOHATBHOM eI TETBHOCTH.

Jlnist peanu3aiiy 3TOW e B paMKax U3y4eHHs TUCIUILTUHBI MOTYT MPUMEHSTHCS Clie-
Jyroliue 1uppoBbie HHCTPYMEHTBI U CEPBHUCHI:

- 011 KOMMYHUKQUUU C 00yYaIOMmuMucsa:

Cepsuc WEEEK (https://weeek.net/ru) — cepBuc 1j1si KOMMYHHUKAIIUH, PACTIPOCTPAHSIETCSI
10 JIULEH3UH trialware;

YouGile (https://ru.yougile.com/) — cuctema ympaBjieHHs MPOESKTaMH U OOIIEHUS, TUIa-
HUPOBIIHUK 33]1a4, pacCpOCTPaHAETCs MO JUIICH3MN trialware;

Coepym (https://sferum.ru/?p=start) — mecceHmKep, pacrnpoOCTpaHACTCS IO JIHIEH3UU
FreeWare;

VK Meccenmxep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140)
— MECCEeHJIXKep, pacpocTpaHsercs 1o gulieH3un FreeWare;

- 0713 NIAHUPOBAHUS AYOUMOPHBIX U 6HEAYOUMOPHBIX MEPONPUAMUIL:
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Pruffme — cucrema as opranu3anuy KOJUICKTUBHON pabOThI U OHJIAHH-BCTPEY, PacIpo-
CTpaHSETCs IO IPOTPUETAPHOH JINTICH3HH;

Mirapolis — cucrema i opraHu3ay KOJJICKTMBHONW paOOThl M OHJIAMH-BCTpPEY, pac-
MPOCTPAHSIETCS TI0 TPOTPUETAPHOM JTUIICH3HH;

Webinar (https://webinar.ru/) — muiatpopma ans BeOuHapoB, 00y4YeHUsI, pacpOCTPAHICT-
cs 110 JIMLIEH3MH trialware;

SAnnexc.Tenemoct (https://telemost.yandex.ru/ ) — cepBuC UIsi BUACO3BOHKOB, pacmpo-
cTpansiercs o junensuu ShareWare;

- 01 COBMECHHO20 UCNOJIb308AHUA PaAllN06:

Sunexc.JlokymenTs! (https://docs.yandex.ru/) — MHCTpyMEHT JIs1 CO3IaHUsI K COBMECTHO-
r'0 UCIIOJIb30BaHUS IOKYMEHTOB, PACIIPOCTPAHSETCS 110 JUIcH3uH trialware;

Sunexc.JIuck — cepBUC I XpaHEHHUSI 1 COBMECTHOTO MCIIOJIb30BaHMs JJOKyMEHTOB, pac-
IPOCTpaHsIeTCs 10 JIMIeH3HH trialware.

Jiss  yCIemiHOrO — OBJAQJCHUS  JWCHUIUIMHOW  HCHOJB3YIOTCS  CICIYIOIIUE
UH(POPMALIMOHHBIE TEXHOJIOTHH O0yUCHHS.

[Tpu nmpoBeneHNM JISKIIUI U 3aHATUI CEMHUHAPCKOT'O THTIA UCTIOJIB3YIOTCS MIPE3CHTAIIUH B
nporpamme MSOffice (PowerPoint), ocyiecTBisieTcsi BbIXOJ Ha HPOPECCHOHATBHBIC CAWTBI,
UCTIOJIB3YIOTCS BUJICOMATEPUATBI Pa3IMYHBIX HHTEPHET-PECYPCOB.

JUJIs. TUCTAaHIIMOHHOW TMOICPKKH JTUCIUTUIMHEI HCIIOIB3yeTCsl CUCTEMa YITPaBJICHUS 00-
paszoBaresbHbIM KOHTeHTOM Moodle. 1y paboThl B 1aHHOW CUCTEME BCe 00yJaroIuecs Ha mnep-
BOM Kypce TOJy4aroT WHIUBUIYyaTbHBIC JJOTUH U MApojb I BXOAA B CUCTEMY, B KOTOPOH pas-
MEIIAIOTCS: MpOorpaMMa JUCIUILTHHBI, MaTePHabl JUIsS JICKIIMOHHBIX W MHBIX BHUJOB 3aHSITHU ,
3aJ1aHusl, KOHTPOJIbHBIC BOIIPOCHL.

B mpomecce u3ydeHWS JUCHUIUIMHBI yYEOHBIMHU UEJISAMHU  SIBJSIOTCS [EPBHYHOC
BOCTIpUATHE y4eOHON MH(OpMAIH, €€ yCBOCHWE, 3alIOMHHAHUE, a TaKKe CTPYKTYpUPOBAHUE
MOJTYYCHHBIX 3HAHWH U PAa3BUTHE WHTEJUICKTYaJIbHBIX YMEHUH, OPHEHTHUPOBAHHBIX Ha CIIOCOOBI
NESATCIIBHOCTH  PENPOAYKTHBHOTO  Xapaktepa.  llocpencTBOM — HMCTONIB30BAaHUS  ITHX
UHTEJUICKTYaJIbHBIX YMEHUH JIOCTUTAIOTCS Y3HABaHUE paHEe YCBOCHHOTO MaTephalia B HOBBIX
CHUTYyaIHsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CHTYaIlUsX.

JInist MOCTUXKEHUS ITUX TeNIeH MCIOB3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE HH()OPMATHB-
HO-Pa3BHUBAIOIINAE TEXHOJIOTHH OOYYCHHS C YYETOM PA3IUYHOTO COUYETAHHS TACCUBHBIX (POpPM
(JIeKIUs1, KOHCYJIBTAIUS, CAMOCTOSITeIbHAs pa00Ta) U PENPOIYKTUBHBIX METOJIOB 00y4YeHHUs (T10-
BECTBOBATEIILHOE H3JIOKEHHE y4eOHOW HMH(pOpMaIH, 00BSICHUTEIFHO-WLTIOCTPATUBHOE H3JI0-
KCHHE) M IPAKTUICCKUX METOI0B 00yUeHUS (BBIMOJIHEHUE MTPAKTUYECKUX PadoT).

YHauBepcurer obOecriedeH HEOOXOTUMBIM KOMIUICKTOM JIMIICH3UOHHOTO IPOTPAMMHOTO
o0ecreyeHus:

— onepanuonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925ZZE1309. Cpok: 6eccpoyHo;

- onepanronHas cucrema AstralinuxSpecialEdition. JoroBop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpok: GeccpoyHo;

— nakernpuknaaasixnporpamm Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

— maker npukinaaHeix nporpamm  P7-Oguc.  Ilpodeccuonanbubiii.  {orosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpoyHo;

— antuBHupycHas mporpamma KasperskyEndpointSecurity ans OusHeca- CtaHmapTHBIA
RussianEdition. 250-499 Node 1 yearEducationalRenewalLicense;

— oneparuonHas cuctema WindowsServer. KoHTpakT Ha ycimyru mo mpeaoCcTaBICHHUIO
JIMIIEH3UN Ha MPaBO UCIOJIb30BaTh KoMIlbioTepHoe obecnieueHre Ne 067/9A ot 07.12.2020 roaa.
Cpoxk GeccpouHo;

— cucrteMa BuaeokoHpepenicszu Mirapolis. lorosop Ne57/03/23-K/0148/23-EI1-223-03
ot 13.03.2023. Cpox: ¢ 13.03.2023 mo 13.03.2024;
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— cucreMa BuaeokoHbpepenicssu [Ipybdmu. Jlorosop Ne 2576620 -1/ 0147 / 23-EIl-
223-03 ot 15.03.2023. Cpok: ¢ 15.03.2023 mo 15.03.2024;

— cucrtema ynpasneHus ooyaenneM LMS Moodle — nporpammaoe obecriedeHne ¢ OTKPbI-
TBIM KozioM, pactpoctpansercs o juneHsnu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpaMmmHOe 0OecIiedeHHe pac-
MPOCTPAHSIETCS TI0 MPOCTOH (HEUCKITIOYUTEIBHOM ) JINIICH3UH,

- MHTETpHpOBaHHas cpena s paspadorku Visual Studio. Kontpakr Ha ycmyru 1o
MPEAOCTaBICHUIO JIMIIEH3WI Ha MPaBO MCIOJIb30BaTh KOMIbIOTepHOE oOecrieueHne Ne 067/9A
ot 07.12.2020 rona. Cpox 6eccpouHo.

10. Onucanne MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOI /1151 OCYIIeCTBJIECHUS
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUIIHHE

Peanuzanus yueOHOTo mporiecca OCyHIECTBISETCA B CIEIHATBHBIX yYEOHBIX ayIUTOPUSIX
YHHUBEpPCUTETA JIJIs1 IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIA, 3aHSATHH CEMUHAPCKOro THUIIA, Ja-
060paToOpHOTrO TUNA, TPYIIOBEIX U MHANBUAYAIBHBIX KOHCYIbTAIIMNA, TEKYIIETO KOHTPOJIS U IPO-
MEXYTOUHOM arTecTanuu. Bee ayTuTopun yKOMITJIEKTOBAHbI CHEIHATU3UPOBAHHON MeOeNblo U
TEXHUUYECKUMHU CPEJCTBAaMH OOy4EHUs, CIyKAIMMHU I IpeJCTaBlIeHUsl yueOHOM nHpopmanuu
Oonbiioi ayauropun. [lpu HeoOXoauMOCTH 00yYaroIMMCsl MIpeaIaraloTcss Habopsl IeMOHCTpa-
IIMOHHOTO 00OPYAOBaHUS U Y4eOHO-HATISIIHBIX MOCOOUH, 00eCceunBalone TeMaTHUECKUE UJl-
JIOCTPALIUU.

CamocrosiTenbHas paboTa 00y4YarOMIUXCsl BBIMOIHACTCA B CHEIUATU3UPOBAHHON ayauToO-
puH, KoTopas 000opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
noJKiIroueHus K cetu "MHTepHeT" M oOecrieueHreM I0CTyIa B JIEKTPOHHYI0 HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTh momemenue il XpaHeHUs U MPOPIIAKTHYECKOTO 00CITyKUBaHUS y4eOHOTO 000pYy-
JTIOBAHMSL.

TpeOGoBaHus K ayIHTOPUAM

HanmenoBanue crienuaiabHBIX IIOMeE- OcCHAaIIEHHOCTD
IEHNI U ITOMENIEHNH JUISI CAMOCTOS- CIIENUAIBHBIX IIOMEIIEHUN U IIOMEILEHUN 1A CaMO-
TeIbHOU PabOTHI CTOSATENbHON paboTHI

MynbpTUMeaMiiHas yCTaHOBKAa (IPOEKTOp, JKpaH).

HOMCHIGHI/IG I JJCKITUOHHBIX SaHSITI/Iﬁ
Yuebuas meben

JlaGopaTopusi METaNIOBEJCHUS M TepMUYECKOH oOpa-
6otku: Mukpockornsl MUM-7, TIOJIAM P-312; neun
[Tomemenue 1t 1abopaTopHbIX 3aHsA- | MydenbHpie SNOL 8,2/110 (3 mit.); moiaupoBasibHBIN
T o Moaymo «MatepuanoBeneHue» | cTaHok Juid 1iugos; TBepaomepsl Bukkepe TII-7p-1;
Poxsemn TK-14-250; Bpunemns tun Th, mMuxpotBep-
nomep [IMT-3, nemoHCTpaIMoHHbIE CTEH/IbI U TJIAKATHI

- JIaGopatopus JUThA: IIAXTHAs HArpeBaTeIbHas TIEUb C
HarpeBoM 70 900 °C, kamepHas MPOMBIIIUIEHHAs NeYb
H30 ¢ narpesom no 1000 °C, KOMIJIEKT OCHACTKH JJIs
W3TOTOBJICHUS JTUTEUHBIX (Op U TMOCIEIYIONIEH uX 3a-
JIMBKU I[BETHBIMU CIUIABAMHU, KOMILUIEKT JI€MOHCTpaIU-

[Tomerenue 1715 1a0OpaTOPHBIX U OHHBIX H3JeNUH, TOJyYEHHBIX pa3HbIMU cHocoOaMu
IIPAKTUYECKUX 3aHATUHI 110 MOYIIO JIUTBS U IPYTHE WLTIOCTPALMOHHBIE MATEPHUAIIBI;

«TexHonorust KOHCTPYKIMOHHBIX Ma- - JlaGopaTtopusi CBapKH: CBapOYHbIE IMOCTHI CTaHAAPT-
TEPUAJIOB) HbI€; UCTOYHUKH MOCTOSIHHOTO M NIEPEMEHHOro Toka (4

IT.); MaluHa ToyeyHoi cBapku mozaens [IMT 604 (1
IIT.); 3JEKTPOAHBIE MaTepUalibl; WJUTIOCTPUPOBAHHBIE
CTEH/IbI, MOJICIIH;

- Jlabopatopuss 0O0pabOTKM METaNIOB pPEe3aHUEM: TO-
KapHbIe YHHBEPCAIbHBIE CTaHKW; (hpe3epHbIe CTAHKU
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pa3HBIX MOJIENEH; CBEpIWIbHbIE CTaHku 2MI112 wu
2T'125; mnockomuuoBanbHblii craHok 31771; kpyr-
nonutrdoBabHbIi craHok 3A110B; crporanbHblii cTa-
HOK; 3aTouHble cTaHku 35634 (2 wr.). KommekT npu-
crocoOyieHu# (TUCKU, TaTPOHBI, OMPABKU, KPENexX U
1p.), a TAKXKE JOCTATOYHBIN 10 HOMEHKJIAType u 00be-
My HabOp PEXKYIIETr0 U MEPUTEIILHOTO HHCTPYMEHTA

IMTomerieHus i caMOCTOSITEILHON
paboThI

Cromnbl KOMIIBIOTEPHBIE, CTYNbA. Paboune mecra, 060-
pYJOBaHHbIE KOMIIBIOTEPAMHU C BBIXOJIOM B ceTb MH-
TEpHET M JIOCTYIIOM K 3JIEKTPOHHOU WH(POPMAIIMOHHOH
obpazoBarenbHol cpene YIJITY.

[Tomemenue s XxpaHeHus U npodu-
JAKTHYECKOTO OOCITy)KMBaHUS Yy4eOHO-
ro 000py/I0BaHUS

Cresutaxu, CTONbI, CTYJbsl, IPUOOPHI M1 UHCTPYMEHTHI
U1l TPOUITAKTHYECKOTO OOCTY)KUBAHHUS Y4eOHOTO
o0opymoBaHus
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