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[lopoxos Cepreit AnexcanapoBud, K.T.H., JOLEHT



1. HeJII/I H 3aJa4Y1 OCBOCHUA NUCHUIIJINHBI

eas TUCHMIIAHBI:

@dopmupoBaHue 3HAHUN B 00JIACTU MHOro00paszusi METANTMYECKUX U HEMETAJUIMYECKUX
MaTepUajIoB W TEPEOBBIX IMPOU3BOJICTBEHHBIX TEXHOJIOTUN MPOCKTUPOBAHUS, MOJCIUPOBAHHUS U
W3TOTOBJICHUS] IOBEJIUPHBIX U XYJOXKECTBEHHO-IIPOMBINUICHHBIX H3JEIUNA, HAa OCHOBE HW3YYEHHUS
CTPYKTYpPhl U CBOKCTB, CIIOCOO0OB MOIU(DUIIMPOBAHUS U MEPEPAOOTKH B HM3ACIHUS, CUCTEMATHU3AIINH,
KJaccupuKalud U BbIOOpa MaTEepHUalioB, a TaK K€ TEXHOJIOTMYECKUX IPOLIECCOB B 3aBUCHUMOCTH OT
MOTPEOUTENHCKUX TPEOOBAHUHN K M3TOTABIMBAEMBIM MaTepHaiaM U MPOAYKIIUH.

3agayu AUCHMILINHBI:

— CTyneHTBl JOJDKHBI 3HATH OCHOBHBIC METAIMYECKHE W HEMETAUIMYCCKUE MAaTepHAIbI,
MIpUMEHSIeMbIE MPH HU3TOTOBJICHUH IOBEIUPHON U XYI0’KECTBEHHO-TIPOMBIIUICHHON MPOIYKIUH, UX
KJIaCCU(UKALINIO, MAPKUPOBKY, OCOOCHHOCTH U 0071aCTh MPUMEHEHHUSI.

— CryneHTsl JOKHBI TMOMYYUTh IPAKTUYECKHE HABBIKM CAMOCTOSATEIBHOTO IPOBEACHUS
M3MEpPEHUI TapaMeTPOB CTPYKTYPHI, CBOWCTB XYyIOXKECTBEHHBIX MAaTEpUAJIOB, XYIOKECTBEHHO-
MIPOMBIIUICHHBIX OOBEKTOB M TEXHOJOTUYECKUX MPOLECCOB WX H3TOTOBIEHUS, MyTeM MNpPUMEHEHUs
COBPEMEHHBIX METOAMK ¥ 000PYIOBAHHUS.

— HayuuTpb CTyIeHTOB NPHUMEHSTh COBPEMEHHbIE TEXHUYECKH COBEpIICHHBbIE U LU(POBBIC
TEXHOJIOTHH TSI IPOCKTHPOBAHMSI, MOJICTTHPOBAHMSI U OPTaHU3AI[UHU BBITYCKa KOHKYPEHTOCIIOCOOHBIX
XyHA0KECTBEHHBIX MaTepUaJIOB U XyA0)KECTBEHHO-TIPOMBIIILIEHHBIX 00HEKTOB.

— Hayunth peann3oBBIBaTh KOHICIIIUIO «HIES-ICKH3-TIPOCKT-3D MOAEIh-IPOTOTUII-TOTOBEIH
MPOAYKT» B KOHTEKCTE TOHHMMAHUS B3aHMMOCBS3M OCOOCHHOCTHM KOHCTPYKIMH, MAaTepuasoB,
00Opy/IOBaHUs aTUTHBHOTO TPOU3BOJCTBA W MPOTOTHITMPOBAHUS, BO3MOXKHOCTCH W OTpaHUYCHUIN
COBPEMEHHBIX MPOU3BOJCTBEHHBIX TEXHOJIOTH, YYUTBHIBas AICTETUYECKUE U SKCIUIyaTallMOHHBIE
TpeOOBaHUS IOTPEOUTEIIS.

JlucuuniuuHa HampaslieHa Ha MPOogeCCHOHATBHO-TPYAOBOE U HAy4YHO-00pa30BaTEeIbHOE BOCIIU-
TaHue 00yJaIONINXCs MTOCPEACTBOM COJICPIKAHUS JUCIUILTUHBI U aKTyaTbHBIX TEXHOJIOTHH.

2. IlepevyeHb IIIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHHUILINHE

B pe3ynbrare 0CBOGHUS AUCLUILIMHBI 00Y4atOLUiCs JOIKEeH:

OCBOUTH KOMIIETEHINH:

IIK-4 CnocoOeH ocCylIeCTBIATh HMPOEKTHPOBAHUE MOJENEH IOBEIUPHBIX M XYyJOXKECTBEHHO-
MIPOMBIIIJIEHHBIX U3/1€IU, U3TOTABIMBAEMbIX METOIAMH aITUTUBHBIX TEXHOJIOTUH.

ITK-5 CriocobeH ocymecTBiATh pa3pabOTKy AOKYMEHTAIMM Ha 3arOTOBKH MEXaHOCOOPOUYHOIO
IIPOU3BOJICTBA.

ITK-6 CrniocoGeH oCyIiecTBIATh BEIOOP TEXHOJOTMUECKUX MPOIIECCOB MPOU3BOJCTBA 3arOTOBOK
U TOTOBOM MPOAYKUUHU I JTOCTHKEHUS TPeOyEeMbIX 3CTETUYECKMX U SKCILTyaTallMOHHBIX CBOWCTB
IOBEJIMPHO-XYA0KECTBEHHBIX M3CIUI.

Kon u conep:xanne MHAUKATOPOB KOMIIETEHIIUM:

IIK-4.1 3HaTh O0COOCHHOCTH KOHCTPYHUPOBAHMS, MPOCKTHUPOBAHUS, MOACIUPOBAHUA U
MIPOTOTUNIHPOBAHMSI IOBETMPHO-XYA0KECTBEHHBIX M3JIEIUH AJI1 aJJUTUBHBIX MPOU3BOJCTB C yYETOM
TEXHUYECKUX, IKCIUTYaTAl[HOHHBIX U TEXHOJIOIMUYECKUX OCOOEHHOCTEH aIuTUBHOIO 000PYA0BaHMSL.

MK-4.2 VYmerp aHaIM3UpOBATh JIOKYMEHTAIMI0O HA TPOCKTUPOBAHHE IOBEIUPHBIX U
XYZ0KECTBEHHO-ITPOMBIIIJIEHHBIX M3ACIUN U1 aJAUTHUBHOIO MPOU3BOJCTBA; CO3AaBaTb YEPTEKU U
BBITIOJIHATH T€OMETPUYECKUE TTOCTPOEHUS U3/IENINI, C YIETOM TpeOOBaHUM aITUTUBHBIX TEXHOJIOTUH, C
HCII0JIb30BAHNEM KOHCTPYKTOPCKHUX CHCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHMUS.

IK-4.3 Buaagers HaBbikKamMH (OPMYIHPOBKH TPEeOOBaHWUI K KOHCTPYKIIMH FOBEJIUPHBIX W
XYJO0KECTBEHHO-ITPOMBIIIJIEHHBIX M3ACIUN U1 AIJAUTHBHOIO IIPOU3BOJCTBA, INPOEKTUPOBAHUS
KOHCTPYKLIMH, OOOCHOBAaHHOTO BbIOOpa HMCXOAHOIO MaTepuana JJis U3TOTOBJICHUS W3JEIUi B
3aBHCUMOCTH OT 33/IaHHBIX SKCIUTyaTallHOHHBIX CBOWCTB, CHEHU(UKU aJJAUTUBHOTO 00OpPYIOBaHHUA,
MIPOU3BOJICTBEHHBIX BO3MOXKHOCTEN U SKOHOMUYECKHUX TPEOOBaHUIA.

IIK-5.1 3Harp XapaKTepUCTUKH OCHOBHBIX BHJOB 3arOTOBOK M METOJIOB HX IOJIyYCHHMS,
TEXHOJIOTUYECKHE BO3MOXKHOCTH IOBEJIIMPHO-XYJOKECTBEHHBIX IPOU3BOJICTB, TEXHOJIOTUYECKUE



CBOWCTBAa KOHCTPYKLIMOHHBIX MAaTEpUAJIOB, METOJAbI pacyera IPHUIIYCKOB 3aroTOBOK, IpaBHia
oopMIIeHUS TEXHUYECKUX 3aJaHUi Ha TIPOCKTHUPOBAHUE 3arOTOBOK W monydadpukatoB, PDM, ERP,
CAE, CAD-cucreMsl.

IIK-5.2 ¥Ymerp HcnmonszoBath CAD- m PDM-cucrtembl miis NPOSKTUPOBAHUS 3arOTOBKH
MEXaHOCOOPOYHOTO TPOM3BOJCTBA. VICHOIB30BaTh CHCTEMBl ABTOMAaTH3MPOBAHHOTO pacyera |
KoMIIbloTepHOro MozenupoBanusa (nanee — CAE-cucreMbl) 17 BBISBICHHUS HETEXHOJOTUYHBIX
AJIEMEHTOB JIETaJlel U ONpeAeNiCHUS KOHCTPYKTHUBHBIX JJIEMEHTOB 3aroTOBOK MEXaHOCOOPOYHOTO
MIPOU3BOJICTBA C TOUKH 3PEHUS 3arOTOBUTEIBHBIX MPOU3BOJACTB. BpIOUpaTh BUA MCXOJHON 3arOTOBKU
MEXaHOCOOPOYHOTO MTPOM3BOJICTBA, METO/]] €€ TIOJIYUYECHHUSI U OCHOBHBIC TPEOOBAaHUS K €€ KOHCTPYKIIHH.
PaccuutbiBaTh WM ONpeNeisITh MNPUITYCKH, HAIMYCKA W pa3Mepbl KOHCTPYKTHUBHBIX 3JIEMEHTOB
3aroTOBOK MEXaHOCOOPOYHOTO MPOU3BOICTBA.

IIK-5.3 Baaaers HaBbIKaMH aHaJIM3a TEXHOJOTUYHOCTH KOHCTPYKIUN ACTalleld C TOYKH 3PEHUS
3arOTOBUTENBHBIX ~ IPOU3BOJCTB, IPOEKTUPOBAHMSA  3arOTOBOK  IOBEJIMPHO-XYJO0KECTBEHHOTO
MIPOU3BOJICTBA, Pa3pabOTKU TEXHUYECKUX 3aJlaHUil Ha TMPOEKTUPOBAHUE 3aroTOBOK HOBEIMPHO-
XYJ0’KECTBEHHOTO ITPOU3BO/ICTBA.

IIK-6.1 3HaTh TEXHOJOTHYECKHE IMPOILECCHl HOBEIHPHO-XYI0)KECTBEHHOTO IPOU3BOICTBA,
IIPUKJIa/IHbIE KOMIIBIOTEPHBIE IPOIPAMMBI JUIsl BBIYMCIIEHUI: HAUMEHOBAHUS, BO3MOXKHOCTH U MOPSJIOK
paboTel B HHUX, MPHUKIAJHBIE KOMIIBIOTEPHbIE MpOrpaMMbl [Uisi paboThl ¢ 0Oa3aMu JaHHBIX:
HaMMEHOBAaHMsI, BO3MOKHOCTH M MOPSAOK paboThl B HUX. [IpuKiagHple KOMIBIOTEPHBIE NPOTPaMMBbI
Ui pabOThI C AIEKTPOHHBIMU Ta0JIUIIAMU: HAUMEHOBAHMSI, BO3MOXXHOCTH U MOPSAJOK pabOTHI B HUX,
[IEpPEIOBOM OTEUECTBEHHBIM U 3apyOekHBIH OMNBIT B TEXHOJIOTHSIX, TEXHUYECKUE XAPAKTEPUCTUKU U
SKOHOMMYECKHE T[OKa3aTeau JYYIIUX OTCUECTBEHHBIX U 3apyOEKHBIX TEXHOJOTUH OBEIHUPHO-
XYJ0’KECTBEHHOTO ITPOU3BO/JICTBA.

I[IK-6.2 VYmerb BbHINONHATH TEXHOJOTMYECKUE pAcCyYeThl C HCIOJIb30BAaHUEM CHCTEM
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS Ul 0a30BbIX TEXHOJIOTMYECKHX IPOLIECCOB HOBEIUPHBIX U
XYJ0KECTBEHHO-TIPOMBIIIJICHHBIX ~ MPOM3BOJACTB, PpPEAIM30BbIBATh KOMILIEKCHBIM TMOAXOA MpHU
pa3paboTKe TEXHOJIOTUH M3TOTOBJICHUS IOBETHMPHON M XYI0’KECTBEHHO-TIPOMBINUICHHOW MPOTYKIIHH C
3aJJaHHBIMU MTOTPEOUTENHCKUMU XapAKTEPUCTHKAMHU C HUCIIOJIb30BAHUEM TPATUIIMOHHBIX U IU(PPOBBIX
TexHoyorui. Pa3pabareiBaTh peKOMEHIAIMH 110 aBTOMATU3AIIUH pacueTa MOTPEOHOCTH B 3arOTOBKAxX B
PDM- u ERP-cucremax opranuzanuud. AHaIW3UpoOBaTh HH(POPMALMIO O HOBBIX MOCTaBIIUKAX,
MaTepuagax U 3aroToBKax MEXaHOCOOPOYHOIO IMPOU3BOACTBA C HOBBIMU XapaKTEPUCTUKAMH.

IIK 6.3 Baagerp nNpakTHUECKUMU HaBBIKAMHM  OIpPEAETCHUS TMOPSAIKAa  BBINOJHEHUS
3aroTOBUTENBHBIX pPabOT, pa3pabOTKU IOONEPALMOHHBIX MAapHIPYTOB IPOM3BOJACTBA, pa3pabOTKu
TEXHOJIOTUYECKMX  IPOLIECCOB  M3TOTOBIEHMS  IOBEJIUPHBIX  M3JEIMH UM XYHO0XKECTBEHHO-
MIPOMBIIIJICHHBIX OOBEKTOB C 3aJaHHBIMH MOTPEOUTENHCKUMHU XapaKTEPUCTUKAMM M Ha3HAuYEHUs
ONTUMAJIBHBIX PEXHMOB UX MPOU3BOJICTBA. AHAJIN3 HOBBIX TEXHOJOTHH B 001aCTH 3ar0OTOBUTEIBHOTO
MIPOM3BOJICTBA, 3arOTOBOK MEXaHOCOOPOYHOI'O MPOM3BOJCTBA M MX IMOCTAaBIIMKOB. AHalIM3 HOBBIX
MaTEPUAJIOB C TOUKH 3PEHUS TEXHOJIOTUH 3arOTOBUTENIBHOTO IPOU3BOICTBA.

TpeOGoBaHusi K YPOBHIO OCBOCHUSI COAEPKAHUSA AUCHUIINHBI:

3HATH:

4.1.1 3Haer coBpeMeHHOE 00OpyI0BaHHE U O0JACTh MPUMEHEHUS aJJUTUBHBIX TEXHOJOTHH U
TEXHOJIOTUH MPOTOTUIMPOBAHUS ISl MIPOU3BOJICTBA IOBEIMPHON M XYA0KECTBEHHO-TIPOMBIIIJIEHHOM
MPOIYKIIMH, IPEUMYIIIECTBA U HEAOCTATKU TEXHOJIOTHH.

413 3Haer OCOOCHHOCTH KOHCTPYMPOBaHHUS, IPOEKTUPOBAHMSA, MOJEIMPOBAHUS U
MPOTOTUNHPOBAHMS IOBEJUPHBIX M XYJOXKECTBEHHBIX H3JEIMM C ydyeToM OCOOEHHOCTEH u
OrpaHUYEHUIl O00OPYAOBaHUS CKOPOCTHOIO MPOTOTUIHMPOBAHUS W AJUTHBHOTO MPOHM3BOJCTBA
(TIpUITYCKH, HAITyCKH, OTKJIOHEHHS).

5.1.1 3naer 6a30Bble TEXHOJOTHUH U 00OPYIOBAaHUE IOBETUPHO-XYI0KECTBEHHBIX POU3BOICTB.

5.1.2 3Haer MapKHpOBKY, YCIIOBHS XpaHEHHUS W TPAaHCIIOPTUPOBKH OCHOBHBIX MaTEpUAIOB
IOBENIMPHO-XYA0KECTBEHHBIX IPOU3BOJICTB.

5.1.3 3HaeT 0cOOEHHOCTH TEXHOJOTMYECKON IOKYMEHTAIlMM M pacdeTa 3arOTOBOK JMTEHHBIX
MIPOU3BOICTB. MeTO/Ibl pacueTa MPHUITYCKOB 3aroTOBOK, (hopmupoBanue T3.

5.1.6 3naer obmacts npumeneHust ERP-cuctem amist FoBEMPHO-Xy10/KECTBEHHBIX H3/ICITHHA.



6.1.1 3HaeT OCHOBHBIE MaTEpPHAJIbl IOBEITHPHO-XYA0KECTBEHHBIX U3JIEINN, HX XapaKTEPUCTUKU U
00J1aCcTh IPUMEHEHUS.

6.1.4 3naer mepenoBOil OTeYECTBEHHBIH U 3apyOEKHBIM ONBIT B NMPUMEHEHHH COBPEMEHHBIX
TEXHOJIOTUH, TEXHMYECKMX M HKOHOMMUYECKMX IIOKa3aTeliell JIydlIMX TEXHOJOTHH FOBEIUPHO-
XY0KECTBEHHBIX ITPOU3BOJICTB.

6.1.6 3HaeT TEXHOJIOIMHU JIUThS FOBEJIIMPHO-XY10’KECTBEHHBIX M3/1EIHH.

6.1.8 3naer TexHONIOTHH, O0OPYIOBAHUE M HHCTPYMEHTHI JUIS JTa3epHON 00pabOTKH MaTepUaIioB.

yMeThb:

421 Ymeer aHaIM3MPOBaTh JOKYMEHTALMIO Ha MPOSKTUPOBAHUE HECIOKHOTO W3/EIHS
aJJUTUBHOTO TIPOMU3BOJACTBA W MNPOTOTUIMPOBAHUSA, IPUMEHITh KOHCTPYKTOPCKHE CHUCTEMBI
aBTOMATH3MPOBAHHOTO IPOEKTUPOBAHMUA Ui MOACTUPOBAHHUA KOHCTPYKTHUBHBIX pEIICHHA U
CTPYKTYPHO-KOMIIOHOBOYHBIX BAPUAHTOB HECIOKHBIX U3IEJIUH.

4.2.2 Ymeer co3gaBaTb YEpPTEKM M BBIIOJIHATH T'€OMETPHUECKUE TOCTPOCHUS CEPHITHBIX
IOBEJIMPHBIX M XYA0KECTBEHHO-TIPOMBIIIJICHHBIX H3AEIUH, € y4eToM TpeOOBaHUN aJJUTUBHBIX
TEXHOJIOTUH ¥ TEXHOJOTUH NPOTOTHIIMPOBAHUS, C HCIOJIb30BAaHHEM KOHCTPYKTOPCKHUX CHCTEM
aBTOMAaTU3MPOBAHHOT'O IPOCKTUPOBAHMUS.

423 VYwmeer pa3pabarbiBaTh CIIOXHBIE KOHCTPYKIMH HW3JEIUANA JUISL  IOBEJHPHBIX U
XYA0XKECTBEHHBIX IPOU3BOJACTB C YYETOM TEXHMUYECKUX M TEXHOJIOTMYECKHUX OrPaHWYEHUIN ais
KOHKPETHOTO THITa 000PYAOBaHUS MPOTOTUITMPOBAHMS U aIZTATUBHOTO MTPOM3BOJICTBA.

5.2.1 YmMeeT ocylIeCcTBIATh pPa3pabOTKy TEXHOJOTMUECKOW TOKYMEHTAllMU M pacueT 3aroTOBOK
JUTEHHBIX TPOM3BOJCTB, MPHUMEHSATH METOJIBI pacyeTa IMPHUILYCKOB M HAIyCKOB 3ar0TOBOK,
dbopmupoBats T3.

524 VYwmeer mnupuMmeHsTh dieMeHTHl ERP-cucrem s opraHm3anuu Ui FOBEJHMPHO-
XYA0KECTBEHHBIX ITPOU3BOJICTB.

6.2.1 YMeeT OCyIIECTBIATH BHIOOP MAaTEPUATIOB IS JTOCTHKECHUS TPEOYyEeMBIX ICTETUYECKUX U
9KCIUTYaTAlMOHHBIX CBOMCTB rOTOBOM MPOAYKLNH, TPEOYEMBIX MOTPEOUTENBCKUX CBOMCTB.

6.2.3 YMeeT ocymecTBIATh BRIOOP TEXHOJIOTUU U 000pYJOBAaHUS HA OCHOBE OT€YECTBEHHOTO U
3apy0eKHOTO OIBITA.

6.2.5 VYMeeT mNPUMEHATH TEXHOJOTHH JIMThS FOBEIHPHO-XYAO0KECTBEHHBIX H3JEIUNH TpU
MIPOEKTUPOBAHUU JIJIs1 pACIIUPEHUS ACCOPTUMEHTA BBIITYCKAeMOM MPOYKIHH.

6.2.8 VYwMeer mNpPUMEHATh TEXHOJOTMH JIa3epHOW OOpPabOTKM MaTepHaIOoB IOBEIUPHO-
XYA0KECTBEHHBIX H3ACIMH IpU MPOEKTUPOBAHUU JUIsI PACIIMPEHHUS ACCOPTUMEHTA BBITYCKAaeMOMH
TIPOTYKITHH.

BJIa/IeTh!

4.3.1 Bnanmeer HaBbIKaMH (OPMYIHPOBKH TpeOOBaHMNA W TPOEKTUPOBAHUS KOHCTPYKIIMU
HECJIO)KHOTO W3JeJIusl aJJITATUBHOTO TPOU3BOJCTBA HAa OCHOBE TEXHUYECKOTO 3a/JaHUsl Ha €ro
pa3paboTKy.

5.3.1 Brageer HaBbIKaMU aHaJIN3a TEXHOJIOIMYHOCTH KOHCTPYKIMH, pa3pabOTKH TEXHUYECKOTO
3aJJaHus U TIPOCKTUPOBAHUS 3arOTOBOK JIUTEUHBIX IIEXOB.

5.3.4 Brageer HaBbIKAMU OpraHU3alMM IOBEIUPHO-XYJOXKECTBEHHBIX MPOU3BOJCTB IyTEM
npuMeHeHns ERP-cucrem.

6.3.1 Bnameer HaBblkaMu  BbIOOpa  MaTepuanoB  Juid  oOecriedeHuss — TpeOyeMbIX
HKCILTYaTAIMOHHBIX M ACTETHYECKUX CBOMCTB IOBEITMPHO-XY/I0KECTBEHHBIX U3/ICIHI.

6.3.3 Bmageer HaBbIKaMu BbIOOpa OOOPYIOBaHHS W TEXHONOTHUH JUISL  JOCTHIKEHHS
MOCTABJICHHBIX 3a/1a4.

6.3.6 Bnameer HaBbIKaMM pealM3allMd HOBBIX IMOJIXOJOB K IPOEKTUPOBAHHIO OBEIHPHO-
XYI0KECTBEHHBIX U3JICITUH ITyTEM JINThS FOBEIIMPHO-XYI0’)KECTBECHHBIX M3/ICITHIA.

6.3.8 Brnanmeer HaBbIKaMM pealM3allMd HOBBIX MOJXOAOB K IPOEKTUPOBAHHMIO FOBEIMPHO-
XYI0KECTBEHHBIX U3JIENINH ITyTeM JIa3epHOH 00paObOTKH IOBEIMPHO-XYI0’KECTBEHHBIX M3ICIIHA.

3. Mecro mucuuiuiuebl B ctpykrype OIl BO

JlMcUUIUIMHA OTHOCUTCS K 4acTd, (OpMHpPYEeMON y4aCTHHKaMU 0Opa30BaTelbHBIX OTHOILEHHIA,
bnoka 1. ducuumnuuel (Moaynu) ydeOHoro miaHa. M3yudaercs B 3 u 4 cemecTpe O4HOM (opMbI



o0yJeHHsI.

W3ydeHre OUCHUIUIMHBI OCHOBBIBAETCS Ha paHee OCBOEHHBIX W MapauleIbHO OCBAaWBAaEMBIX
muctuminHax: MHKeHepHas U KOMIbIoTepHas rpaduka, AIUTHBHBIE TEXHOIOTHH, MOIeTpOBaHHE U
W3TOTOBJICHUE  IOBEIMPHO-XYJOKECTBEHHBIX M3JEIMM MEJIKOW IUIaCTUKU C  HCIOJIb30BAHUEM
COBPEMEHHBIX HWH(MOPMALMOHHBIX TEXHOJOTHHA, TEXHOIOTMH W CTWIM B H3ACIHIX FOBEIHPHO-
XyHAO0KECTBEHHBIX MPOU3BOACTB, [ paduyeckue makersl MporpaMM B JuU3aiiHE WU3JIEIHI JEKOPATUBHO-
IIPUKJIaJHOTO UCKYCCTBA.

W3ydeHrne IUCHUIUIMHBI SIBISETCA OCHOBOW JUIsl OCBOCHHUS TMOCJHENYIOMIMX JUCHUILUIUH U
npakTuK: KOHCTPYKTOPCKO-TEXHOJIOTHYECKas TOKYMEHTALUsI IOBEIMPHON OTpaciu, DIEKTPo-(pu3nuko-
XUMHAYECKHEe METoAbl 00paboTku MatepuasioB, OCHOBBI NPOU3BOICTBEHHOTO MacTepcTBa, JlnuzaitH
IOBEJIMPHO-XYIO’)KECTBEHHBIX M3Aenuii, Metponorus, 2D wu 3D wMoaenupoBaHHE HOBEJIUPHO-
XyAOXKECTBEHHbIX M3Aenul, lIpoexkTupoBaHne U KOHCTPYMPOBAHUE IOBEJIMPHO-XYIOXKECTBEHHBIX
w3nenuii, DopmoobOpasyromme omnepanud, [IpoW3BOACTBEHHAs TMpaKTUKA: TeXHOJIOTHYEeCKas
(mIpoeKTHO-TEeXHOJIOTUYeCKas) npakTuka, [IponsBoncTBeHHas npaktuka: HayuHo-uccienoBarenbckas
paboTa, a Tak¥Ke JIJIsl YCIEIIHOTO BBIMOJIHEHUS U 3aIIUThI BHITYCKHONM KBAJIM(DUKAIIMOHHON PabOTHI.

4. O0beM TUCIUIIIINHBI
4.1. O0beM JUCUMIVIMHBI B 32a4€THBIX €IMHUIIAX C YKA3aHUEM aKaJeMHYeCKUX

4acoB U BHAbI y4eOHOM padoThI

. Ounas gopma
Bupt yebuoi padotet Bcero CemecTtp 3 Cemectp 4
OO0m1ast TpPyI0EMKOCTh B 3a4€THBIX €AMHUIIAX 9 4 5
OO0m1ast TpPyI0€MKOCTh B Yacax 324 144 180
AyIUTOpHBIE 3aHATHA B Yacax, B TOM UHUCJIE: 196 98 98
Jlexuum 68 34 34
[TpakTHueckue 3aHATHS — — —
JlaGopatopHbie 3aHsATHSA 128 64 64
[TpakTrueckasi MoAroToBKa — — —
HNKP 2,6 0,25 2,35
CamocrosTenpHas paboTa B 4yacax 89,4+36 45775 43,65+36
dopma IPOMENKYTOYHOM aTTecTalluu 3aget, DKx3aMeH 3auer DK3amMeH
4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0y4yaronierocs
. Ounas popma

BHAB! yueOHbIX saHATHl Bcero CemecTtp 3 Cemectp 4
Jlexun 68 34 34
IIpakTHueckue 3aHATHS — — —
JlaGoparopHble 3aHATHS 128 64 64
Koncynsranun 2 - 2
3auer/3a4eThl 0,25 0,25 —
DK3aMeH/3K3aMEHBI 0,35 - 0,35
KypcoBbie paboTsl — — —
KypcoBbie mpoekTsI — — —
ITpakTryeckas moAroToBKa — — —
Bcero 198,6 98,25 100,35




5. Conep:xaHue TUCHUIIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM (pa3jesiam), ¢ yKa3a-
HHEM KOJIMYeCTBA YaCOB U BUAOB 3aHATHH

5.1 Temaruyeckuii MUIAH y4eOHOW AUCIUTIIHHBI

No Haspanye pasiena, Tembl Bcero | AyauTopHbBIE 3aHSATHUS VIKP CamocrosiTenbHas
3.6/ HaC [ Jegy, | paxr. | JIa6. pabora
Cemecmp 3
MeTaJlsibl M UX CILIABBI

1 |Amomno-kpucmaniuueckoe cmpoe- | 12,5 3 - 6 - 3,5
HUe Memasiiog U CHIABO8.

2 |Ilpoyecc xkpucmannuzayuu meman- | 12,5 3 - 6 - 3,5
1068 u cniaeos. Dopmuposanue
CMPYKMYpbl Memaiios Nnpu Kpu-
cmanuzayuu.

3 |Cmpyxmypa memaniuveckux | 12,5 3 — 6 — 3,5
CN1AB08.

4 |Ilpoyecc kpucmaniuzayuu u ¢azo- 12,5 3 — 6 — 3,5
8ble npespaujeHus 8 CNiasax.

5 |Cnnasvr na ocnose owcenesa. Kom- | 13,5 4 — 6 — 3,5
MOHECHTHI W ()a3bl B CHCTEME <WKe-
ae3o-yriepoa». uarpamma  co-
CTOSIHHSI CIUIABOB (OKEIIE30-T[EMCH-
TUTY.

6 | Ocnosnuvie cnaaevl Ha ocuose acene-| 13,5 4 - 6 - 3,5
3a. Ctanu u uyrysasl. Kinaccuduka-
1S, MAPKUPOBKA.

7 |Teopus mepmuuecko u XUMUKO- 14,5 3 — 8 — 3,5
mepmuyeckol oopabomku cmaleil.

8 |«bnacopoonvie memanrvt u ux | 13,5 4 — 6 — 3,5
CHAABbLY. Knaccudukanmusi.
MapxkupoBka. Obnacthb
PUMEHCHUS.

9 |Ileemmuvie memannvl U ux CHIABHL. 13,5 4 — 6 — 3,5
Knaccugpukanuss U MapKUpOBKA.
O06J1acTh NPUMEHEHUSI.

10 |Teopuss mepmuueckou obpadbomku | 14,5 3 — 8 — 3,5
CNIAB08 YBEMHBIX MEMALIO8.
3auér 11 — — — 0,25 10,75
Hroro 3a 3 Cemectp: 4/144 34 - 64 | 0,25 45,75

Cemecmp 4
HemeTa/uimueckne MaTepuaibl

1 |Ilonumepor u nracmmacceoi. 14 4 — 6 — 4
Bunapl, xmaccudukanus, o006gacTh
IPUMEHCHUSI.

2 |Heopeanuueckue cmexna. Omanu. 14 4 — 6 — 4
Bunpl. ®usnueckue M TEXHOJIOTH-
YECKue CBOMCTBA CTEKOJ.
Knaccugukarus.

3 | Kepamuueckue mamepuanvt. Ouzu- 14 4 — 6 — 4
YECKHUE W TEXHOJOTHYECKHE CBOW-
ctBa kepamuku. dDapdop, ¢asuc,
MaiOJIMKa U TJIa3ypH.




4 | Komno3uyuoHuvie Mamepuaivl. 13 3 — 6 — 4
Knaccudukanus. O6xacts npume-
HCHHSL.

5 |Jlakoxpacounvie mamepuanvl u 13 3 — 6 — 4
kneu. Kmaccupukamus JIKM. Oc-
HOBHBbIE kommoHeHThl JIKM. O6o-
3HaueHUe, TPEOOBaHUS U CBOWCTBA.

6 |/pesecuna u mamepuansl Ha ee oc- 13 3 — 6 — 4
Hoge.

OOmmue CBeOeHUS O JpPEBECHHE,
CTpoeHue, JeeKThl, XapaKTepH-
CTHKa TIOPOJI, CBOMCTRA.

7 |Knaccugpuxayus u npoucxodicoerue 13 3 — 6 — 4
kamueu. Cmpoenue u ceolcmea
KamHell.

8 |Apacoyennvie, noderounvie u cun-| 18 4 — 8 — 6

memuyeckue KamHu.
Xapakrepuctuka. Bunbl. Xapakrep-
Hble cBoicTBa. Kiaccudukarusi.
MeTtoabl THAarHOCTHKH.

9 |Ocpanxu. Buowvl ocpanox. Xapak- 13 3 — 6 — 4
TEpHbIE OCOOEHHOCTH.

10 |Mamepuanvt Ha ocnogse namypans- | 16,65 3 — 8 — 5,65
HO20 U CUHMEMUYECKO20 CbIPbsl.
DK3aMeH 38,35 - - — 2,35 36
Htoro 3a 4 CemecTp: 5/180 34 — 64 2,35 43,65+36
HUTOI'O: 9/324 68 - 128 2,6 89,4+36

5.2. Copep:xanue:

3 CemecTtp
MeTanjbl M UX CIJIABBI

1. Amomno-kpucmannuueckoe cmpoenue memanioe u cniaeos.

1.1. Makpo- u MHUKpOCTpyKTypa MeTayioB. CBolicTBa MeTayuioB. [IOHATHSA 4MCTBIE METaJUIbL.
MeTtoas! uccnenoBanus MetauioB. CoBpeMeHHOE 000pyI0BaHUE JIs UCCIIEJOBAHUS CTPYKTYPHI U CO-
CTaBa CILIABOB.

1.2. ATOMHO-KpHCTaJUIMYeCcKasi CTPYKTypa MeTayuloB. Buibl kpuctamumueckux pemeTok. Jle-
(eKThl KpUCTAUINYECKUX pereTok. OCHOBHBIE BUIBI 1€(DEKTOB KPUCTAIIMUECKON PEIIETKH METaJIOB
(TOoueuHbIe, TUHEHHBIE, TOBEPXHOCTHHIE).

2. Ilpoyecc Kpucmannuzayuu Memasinoe u cniagos.

2.1. Camomnpou3sBosibHas (roMoreHHas) kKpucramumsanusa. CteneHs nepeoxiaxaenus. Kpuruue-
CKMI pa3mep 3apO/bllia.

2.2. ®opMHpPOBAHUE CTPYKTYPhl METAIIJIOB NP KPUCTAIIIU3ALMHU: YUCIIO [IEHTPOB KpUCTAIIN3a-
LIUU U CKOPOCTh pOCTa KpUCTAIJIOB. I'eTeporeHHoe oOpa3zoBaHue 3apoabliiei. MonuuipoBasue.

TBepapie pacTBOpHI Kak (a3bl B METAUIMYECKUX CIUIaBax. Kpucrannuueckue pemeTky TBepIbIX
pacTBOpPOB.

2.3. 3aBUCUMOCTbH BEJIMUMHBI 3€pHA OT CTEMEHU MepeoxyaxacHus. [ eTeporeHHoe oOpa3oBaHue
3apojpliieid. MonudunpoBanue.

2.4. CTpoeHrEe METALTUYECKOTO CIUTKA.

2.5. lNomumopdHuble (AITOTPONHUECKUE) TPEBPAILLICHHUS B METaJIaX.

3. Cmpykmypa memaniu4yeckux cniagos.

3.1. TBepable pacTBOpbl. XUMUYECKHE U NEKTPOHHBIE COeNMHEHUS, (a3bl BHEIPEHUSI B METall-
Tu4eckux cruiaBax. [Iporecc kpucramuzanuy u ¢pa3oBble MPEBPALICHUS B CIJIaBax.



Huarpammsl ¢azoBoro paBHoBecus. [Ipasuio ¢a3. Kpurnyeckue Touku.

4. Ilpouecc kpucmannuzayuu u (azoevle nPeepauieHUsA 6 Cn1AGAX.

4.1. duarpammsl azoBoro paBHoBecus. [IpaBuiio ¢a3. Kputuueckue Touku.

4.2. lmarpaMMa COCTOSTHUSI METANTHYECKUX CIJIAaBOB, OOPa3yIOMIUX HEOTPAaHWYEHHBIC, OTPaHH-
YEHHBIEC TBEP/IbIE PACTBOPHI U KOMIIOHEHTHI KOTOPBIX UMEIOT MoimMopdHbIe peBpamienus. Juarpam-
Ma COCTOSTHUS CIIaBOB, 00pa3ymoIIUX HEOrpaHWYEHHbIE TBEp/Ible pacTBOphl. HepaBHOBecHas KpucTa-
JM3aIMs B CIUIaBaxX, 00pa3yIoNX HEOTPAaHUYCHHBIE TBEP/IbIe PaCTBOPHI. JIeHIpuTHAS INKBALUSI.

Jlnarpamma cOCTOSIHUS CILJIaBOB, OOPa3yIOIIUX OrpaHUYEHHBIE TBEP/IbIE PACTBOPHI U IBTEKTHKY.
JIukBanus 1o NJIOTHOCTH.

JlnarpaMma COCTOSIHUS CIUIAaBOB, KOMIIOHEHTHI KOTOPHIX UMEIOT OJUMOpP(HBIE TPEBPALLICHUS.

4.3. HepaBHOBEeCHAsI KPUCTALTU3AIINS B CIUIaBaX, 0Opa3yIOMIMX HEOTPAHUYCHHBIC TBEPJIbIC pac-
TBOpBI. JlenapuTHas nukBamus. JIMkBauus mo miIoTHOCTH.

5. Cnnaswt Ha ocHoege JHcenesa.

5.1. KoMmnioHeHTHI 1 (a3bl B CUCTEME «OKEe30 — yriaepoa». JuarpamMma cocTOSTHUS CILIABOB <OKe-
J1€30 — LIEMEHTUT.

5.2. Yrneponucteie u nerupoBannble cranu. Kiaccudukanus, MapkupoBKa, 00JacTh MpUMEHe-
Hud. BimsiHue yriieposna v mpuMecel Ha CBOMCTBA CTajeH.

VYrnepoaucteie cranu. Obmacte npuMmeHeHus. MapkupoBka. JlerupoBanusie ctanu. CTpyKTyp-
HBIE KJIACCHI JIETUPOBAHHBIX cTaneil. O6nacTh mpumenenus. Mapkuposka. [lopomrkoBsie aHTUDPHUKITH-
OHHBIE MaTepHualibl Ha OcHOBe kelne3a. CTtpykrypa. O6nacTe npUMeHeHUs. TexXHOIOTHs MOTydeHus
JeTaJEH.

KoHcTpyKIMoHHBIE yriepoaucThie U JerupoBaHHble cTanu. O0nacTe mpuMeHeHus. MapKupoB-
ka. UucTpymeHTanpHble ctanu. CTaiau 1S pexylero HHCTpyMEHTa.

Cranu 171 TaMIOB ropsYero U XoJoIHOTo nedhopmupoBanus. MapKupoBKa.

Koppo3nonHo-cTolikue, MapuKonoIIUITHUKOBBIE, PECCOPHO-TIPYXUHHBIE cTainu. O0nacTh npu-
MeHeHUsl. MapKupoBKa.

5.3 Uyrynsl. Buasl auyrynoB. Knaccudukanus, cBoiicTBa u o0acts npumMeHeHus. bernbie, cepole,
KOBKHE, BBICOKOIIPOUHBIE UyT'yHbl. OCOOEHHOCTH MUKPOCTPYKTYpbl. CriennanbHble 9yryHsl. O0nacTh
[IPUMEHEHHUSL.

6. Teopus mepmuueckoit 0opadomku cmaneil.

[IpeBpamenue heppuTHO-KApOUIHON CTPYKTYPHI B ayCTEHHUT MIPU HArpeBe.

PocT 3epna aycTenura npu HarpeBe. BnusiHue BenMunHbI 3¢pHA HAa CBOMCTBA cTanel. Onpenerne-
HUE U BBISIBJICHHE BEJIMYMHBI 3epHa. [lepnuTHbIe MpeBpalleHus NepeoxIakKIeHHOro aycteHuTa. Map-
TEHCUTHBIE MpEeBpalleHus] B CTalsaX. belHUTHOE (MMpOMEXyTOUYHOE) MpeBpalleHue B cTaau. BnusHue
JIETUPYIOIIMX 3JEMEHTOB Ha YCTOWYMBOCTh NEPEOXJIaXIEHHOr0 aycTeHuTa. [IpeBpaiienust aycteHUTa
IIPY HETIPEPBIBHOM OXJIaXAeHUU. KpuTnueckas ckopocTh 3akanku. [IpeBpalenns MapTeHcUTa u ocTa-
TOYHOTO aycTeHHuTa npu Harpese. [IpeBpamienus npu ormycke. O6pa3oBanue kapouaos. JlucnepcHoe
ylpoyHeHue. BrnusiHue oTmycka Ha MexaHudeckue cBoiicTBa. Tepmuueckoe u aedopMalioHHOE CTa-
pEeHue yriaepoaucThIX CTale.

7. Teopua mepmuueckoil u XUMUKO-MePMUYECKOU 0OpadomKu cmanei (3aKaika, HOPMAau-
3ayus, OMnYcK, peKPUCMAaiIIUu3ayus, YeMeHmayus, A30Mmuposanue, HUMpoOUemMeHmayus).

Omxur | pona (roMmoreHu3anys, peKpuCcTaIN3aIHsl, BBICOKHI OTIYCK, OTKUT Ul CHATHUS OCTa-
TOYHBbIX HanpsbkeHuil). Omxur |l pona (MmosiHbIM, HENOTHBINA, U30TEPMUUECKUN, HOPMAIU3AIIMOHHBIN).
3akainka, BBIOOp TeMIlepaTyphl 3aKajlKi, MPOJODKUTEILHOCTh HArpeBa JeTallel JUlsl 3aKallki, OXJIax-
JIAtOIINEe CPeJIbl.

BHyTpenHue HanpshkeHUs B 3aKkaieHHoW cranu. CriocoOsl 3akanku. O6paboTka cTaiy XOJI0I0M.
Otnyck cranu. Buasl orycka. KpaTtkas xapakrepucTika BUIOB TepMOMeXaHHueckoi oOpaboTku. Jle-
(eKThI, BO3HUKAIOIIUE NTPH TEPMUUYECKOH 00paboTKe cTanei.

Teopust xuMuKo-TepMUYecKoil 00pabOTKU CTaNEH.

Iemenranus. O6pa3oBaHue IEMEHTOBAHHOTO cjos. LlemeHTanus B TBEpOM M Ta30BOM KapOro-
puzarope. Tepmuueckas oOpaOoTKka cTainu mocie LneMeHTanuu. HuTporiemeHTanus U a30TUpOBaHUE.
TexHnonorus nporecca asotupoBanus. Hutpouemenranus u nnanupoBanue. OcoOEHHOCTH MPOLECCOB.
Bopuposanue, CununupoBanue. Buasl 1udpy3roHHOT0 HACHIIEHNS METAJIIIaMH.



8. «bnazopoonvie memannwvt u ux cniagvly. GU3NKO-XUMHUYECKHE CBOHCTBA JAParoneHHbIX
MeTaJUIOB; CBOICTBA CIJIABOB /IPAarolleHHbIX METAJLIOB.

8.1. 3omoTo u ero cmiassl. BriusiHue nerupyoomux 100aBOK M IpUMecel Ha CBOWCTBA CIUIABOB.
CgoiicTtBa. MapkupoBka. JluarpaMmMbl COCTOSTHUS.

Brnusinue nerupyrommx 100aBOK U MPUMECEH Ha CBOWMCTBA CIUIABOB 30JI0TAa: HUKEIb, MAJUIaIuH,
K00aJIbT, MHAUN, LIUHK, KaAMHUM, aJllOMUHHUI, 0J0BO.

Bnusiaue nerupyromux 100aBOK M MPUMECEH Ha CBOWCTBA CIJIABOB 30JI0TA: XKEJIE30, KPEMHHIA,
MBIIIBSK, CBUHEL, BUCMYT, CypbMa, cepa, hocdop.

CucreMsl CIUIaBOB Ha OCHOBE 30510Ta. MapKupoOBKa CIIJIaBOB HA OCHOBE 30J10Ta.

Cucrema «30710T0 — Meby. JluarpaMmma cocTOsTHUSL.

CucTeMsbl «30710TO — cepedpo» U «30JI0TO — CEpPedPO — MEIb.

Crnagel 6enoro 3050Ta. CTpyKTypa CIIJIaBOB.

Cmnagsi 3050T1a 750, 583, 585, 375 npoObI ¥ X CBOWCTBA.

PexoMenganuu 1o npuMEHEHHIO CIJIABOB HA OCHOBE 0J1aropoJHBIX METAJIOB.

8.2. Cepebpo u ero criaBbl. BiusiHue Jerupyromux 100aBOK U MPUMECEii Ha CBOWCTBA CILIABOB
CsoiicTBa cepebpa. CraBel cepedpa. O6nacTh NpuMeHeHus: U X MapKupoBka. CIulaBbl CUCTEMBI «ce-
pedpo — Menby». JlnarpaMmma COCTOSIHUS CUCTEMBI «cepeOpo — Meaby». CTPYKTYpHI CILUIaBOB.

CgoiictBa cepebpa. Kopposus cepedpa.

CmunaBel cepebpa. O01acTh NPUMEHEHUS U X MAPKUPOBKA.

CrnaBel cucTeMbl «cepedpo — Meaby. CTPYKTYphI U TarpaMMa COCTOSTHHSL.

Bnusiaue nerupyronmx 100aBOK U MpUMecel Ha CBOMCTBA CIIaBOB cepedpa.

I"a3w1 B crutaBax cepeOpa. Jluarpamma cOCTOSIHUS CUCTEMBI «cepedpo — meapy. CTpyKTypa cruia-
BOB.

8.3. [InatuHa M MeTauibl MJIATHHOBOM rpynmnbl. MapkupoBka criiaBoB. O0jacTh MPUMEHEHUS
METaJJIOB IJIATUHOBOM rpymisl. [IpuMeHeHne criaBoB Ha OCHOBE IIaTUHBI. CBOMCTBA CIUIAaBOB Ha
OCHOBE IUIaTUHBI U ayaaus. MapKupoBKa.

8.4. Metainsl muiatuHoBoM rpynnsl. OCHOBHBIE cBoicTBa. O0IaCTh IPUMEHEHUS, MApKUPOBKA.

9. leemnvie memannvt u ux cnaaevl. Knaccugpuxayus u mapxupoeka. Oonacme npumene-
Hus.

9.1. Mens. MapkupoBka. O6macts npuMenenus. CIijiaBel Ha OCHOBE MEJIH.

CaoiictBa Meau. B3aumonelictBue meau ¢ npumecsiMu. CruiaBbl Ha OCHOBE MEAM M MX MapKu-
pOBKa.

9.2. Jlaryau u O6pon3bl. Knaccudukanus u mapkupoBka. O6mnacte npumeHeHus. Jlerupytoiue
JJIEMEHTHI B JIATyHAX M OpoH3ax. J[MarpaMMbl COCTOSIHHSI «MEIb — OJIOBO», «ME€Ib — LIUHK» H T.1.
Menbxuop u Hei3unb0ep. OCHOBHBIE CXOACTBA U pa3nuuusi. Mapkuposka. O01gacTb IPUMEHEHHUSL.

9.3. AmromuHuit ¥ ero cruiaBbl. Knaccuukanus mapkupoBka, o0nacts npumenenus. OcodbeHHo-
CTH TEpMUYECKON 00pabOTKM aTIOMUHUEBBIX CILIAaBOB. Jlepopmupyembie, TUTEIHBIE, YIIPOUHSIEMbIE U
HE YNpOUHsieMble TepMOOOPaOOTKOI aTrOMHHMEBBIE CIUIAaBbl. BiMsHUE NETHPYIOIMMX 3JE€MEHTOB Ha
CBOMCTBA CIJIABOB HA OCHOBE AIFOMUHUSA. J[MarpaMMbl COCTOSIHUSI «QTFOMUHHUM — MEJIbY.

9.4. Turan u ero crinaBsl. Knaccudukanus mapkupoBka, 0061acTh IpuMeHeHus. J(uarpaMMel co-
CTOSIHHUSL.

9.5. JlerkocmiaBHble METAJUIbI AJIs1 IPOM3BOJICTBA OMXKYyTepuH (LLIIHATp, MBIOTTEP U T.A.). MeTo-
ne1 popmooOpazoBanus uznenuit u3 [IAM. OcoO0eHHOCTH KOHCTPYKITUU U3AETTUNA. DKCILTyaTalluOHHbIE
CBOMCTBA.

10. Teopus mepmuueckoii 00padomKu cniaAB06 YEEMHBLIX MEMANIL0G.

10.1. Teopus Tepmudeckoii 00pabOTKH I[BETHBIX METAJUIOB U CILIABOB.

10.2. 3akanka, OTIIYCK, OTKHT.

10.3. Biusinue nerupyromumx npuMeceil Ha pexxuMbl TEpMUUYECKON 00pabOTKHU CIIJIABOB.
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4 CemecTtp
Hemera/uinyeckue MaTepuabl

1. Honumepwt u naacmmaccel.

Ponp HeMeTamMueckuX MaTepualioB B PELICHUH XYAOXKECTBEHHBIX, TEXHUUECKUX, COLIMATIBHBIX
U DKOJIOTMYEeCKUX mpobiieM. MonekymspHas CTPYKTypa W CTpoeHHe moiumepoB. HanmonekymspHas
CTpyKTypa. ArperaTHbie U (pa30BbIe COCTOSHHS OJIMMEPOB. PenakcallmoHHbIe MPOLECcChl, KPUCTAIIU -
YECKOE€ COCTOSIHME U peosiorus noiaumepoB. CporicTtBa noauMepoB. [lnactmaccel. OCHOBHBIE KOMITO-
HEHTHI T1acTMace. JIOCTOMHCTBA M HeIOCTAaTKHU I1actMace. MeTo bl epepaboTKH IIaCTMACC B M3/1e-
nus. JlekopaTuBHas OoTlenKa U3AENUi U3 riactMace. [lpuMeHeHne nmonumMepoB B KaueCTBE B KaUeCTBE
nokpeituii. Crexnomnactuku. Kayuyku u pesunsl. Knaccudukanus pesun u ux npumenenne. OcodeH-
HOCTH IPUMEHEHUS NOJIUMEPOB B KPEATUBHBIX OTPACIAX.

2. Heopzanuueckue cmexna. Imanu.

Ou3nyeckue U TEXHOJIOTMUECKHE CBOMCTBA CTEKOJ, (PU3MKO-XMMHUYECKHE OCHOBBI IPOLIECCOB
MIPOU3BOJICTBA CTEKJIA U XY/I0KECTBEHHO-/IEKOPATUBHBIX MaTEPHUAIOB HA UX OCHOBE, OCHOBHOE 000pY-
JI0OBaHME, MHCTPYMEHT U OCHACTKa JJIsl XYJI0’KeCTBEHHOI 00paboTku crekia. [Ipon3BoacTBo copToBo-
ro crekia. XyHIoXKeCcTBeHHast 00padoTka u3aenuil u3 crekia. IMaib. CoIpbe ISl H3TOTOBJICHUS SMAIIH.
XynoxkecTBeHHass 00paboTKa U3JIeHii U3 CTEKJIa.

Omanb. Buael amaneit. Colpbe U1 U3rOTOBJICHUS Topsiueii aMainu. ba3oBble TEXHOIOTMU AMaNU-
poBanusi. Curtamibl. OcOOEHHOCTH HEOPraHMYECKUX CTEKOJ, YYUTHIBAEMbIE MPHU MPOCKTUPOBAHUH U
IIPOM3BOJICTBE MPOAYKLIUU B KPEATUBHBIX OTPACIAX.

3. Kepamuueckue mamepuael.

dusnuecKue U TEXHOJIOTHYECKHE CBOMCTBA KEPAMUKH, (PU3NKO-XUMHUUECKHUE OCHOBBI MTPOIIECCOB
MIPOM3BOJICTBA KEPAMHUKHU U XYI0KECTBEHHO-EKOPAaTUBHBIX MaTEPHAJIOB Ha €€ OCHOBE, OCHOBHOE 000-
pyIoBaHuE, UHCTPYMEHT M OCHACTKa JUIA XYA0XKECTBEHHOH 00paborkm kepamuku. Dapdop, dasHc,
Maionuka, riaazypu. TexHonorus nmpousBoacTBa (haphopoBeix uzaenuil. TexHOIOrHs JEeKOPaTUBHOM
obpaboTku dapdopa u dasuca. [Toarnazypuas u HaarnazypHas otaenka. OcoOble BHIBI JEKOPUPOBA-
Hus. TexHonoruu mpou3BoAcTBa uzaenuil. OCOOEHHOCTH KepaMUKH, YUUThIBAEMbIE MPU MPOEKTUPO-
BaHUU U MPOU3BOJCTBE MIPOIYKIIMH B KPEATUBHBIX OTPACIISIX.

4. Komno3uyuonnvle mamepuansl.

Komnozunmonnsie marepuansl. Knaccupukanus. Obmactu MpUMEHEHUS U TIEPCIIEKTUBEI Pa3BH-
Tust. KOMIIO3UIIMOHHBIE MaTepualibl Ha MOJUMEPHOM, OpPraHMYeCKOM, HEOPraHUYECKOW, CUHTETHYE-
CKOM M MeTayuinyeckod marpune. Mcnons3oBanue 3D TexHOMOTHM A CO3MaHUS KOMITO3UIIMOHHBIX
MaTEPUAJIOB C 33JaHHBIMHU CBOMCTBaMH.

5. /lakoxkpacounvie mamepuanvl u Kieu.

Jlakokpacounble MaTepuaibl. Knaccupukanus JIKM. OcnoBuble komnoHeHTsl JIKM. O603Hayve-
Hue JIKM. OcnoBHble TpeOoBanus k JIKM, ux cBolicTBa. B3KOCTh M NMOBEPXHOCTHOE HATSKEHHE
xuakux JIKM. CporictBa nopoukoBbix JIKM. Kneu u ckneuBanue. [IpenmyniecTBa KiaeeBbIX COEoU-
Henuii. CocrtaB kieeBoit kommnosunnu. Knaccudukanus kiesmux marepuanoB. Hanbonee pacripoctpa-
HEHHBIE BU/IbI KIICEB.

6./Ipesecuna u mamepuanvt na ee ocroge.

JlepeBo: o01mue cBeJleHHs O IpeBECUHE, CTPOCHUE JIPEBECUHBI, 1e(EKThI, XapaKTepUCTUKA JIpe-
BECHBIX IOPO/JI, 3CTETUYECKHE U (PU3UKO-MEXaHUUECKHUE CBOMCTBA JpeBecuHbl. CBOWMCTBA APEBECUHBI,
YUUTBIBa€MbIE NIPU OTAENKe. Moandukanus cBoicTB IpeBecuHbl. MaTepHualibl Ha OCHOBE JJPEBECUHBI.
OcobeHHoCTH MeXaHNnuecKkoi 00paboTkM JpeBecuHbl. Mcnonb30BaHNEe APEBECHHBI B KAUECTBE BCTABOK
JUIS FOBEJIMPHBIX U XYA0KECTBEHHBIX M3Jenuil. [Ipumenenne qpeBecubl Ipyu MPOSKTUPOBAHUH U TIPO-
M3BOJICTBE MPOAYKLUU B KPEATUBHBIX OTPACIAX.

7. Knaccugpuxauusa u npoucxoxncoenue kamnei. Cmpoenue u ceoiicmea Kamue.

[Ipoucxoxaenue kamHel B 3eMHOU Kope. [Ipoucxoxenue anmasoB. Knaccudukanuu kamHei.
[Ber, 6neck, naTepdepennns, nudpaxius. Cuaronnn. [[BorinnkoBanue. Ontudyeckue ocu. Onruye-
CKHI 3HaK. DJIEMEHTBHI, OTBEYAIOIIME 3a OKpacKy KamHs. /[paroueHHble KaMHU, U3MEHSIOLIUE CBOMN
[BeT. XMMUYECKHI COCTaB JIPArolleHHBIX U MOAEIOYHBIX KaMHel. ONTHYecKre CBOWCTBAa MUHEPATIOB.
TexHosorny BeIpalMBaHMs CUHTETUYECKUX KpHCTauioB. Meronbl BepHeins, ruiporepmMalbHblil, ra-
30IUIaMEHHOE, U Jp. CUHTE3 aiMa3oB. CoBpeMeHHOE 000pyI0BaHHE U MaTepHAaIbI.
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8. /Ipazouennvie, nooenounsvie u cuHmemudecKue KAMHU.

Xapakrepuctuka. Bunpl. XapakrepHbie cBoicTBa. MeTO bl TUarHOCTUKU APArol€HHbIX U TOJAE-
nouyHbIx KamHed. Knaccugukamuu. Cunternyeckue kamuu. Mmuramun. CocraBHele kamHH. CoBpe-
MEHHBIE TEXHOJOTHH MPOM3BOACTBA CUHTETUYECKMX KaMHEW. XapakTepHble 0cOOeHHOCTH. MeTobl
nuarHocTuku. «O0JaropakuBaHue» IOBEIUPHBIX U TOJCIOYHBIX KaMHEW. MIMUTAaUU AparoneHHbIX U
MOAEJIOYHBIX KaMHeW. OpraHnyeckue MaTepHuallbl, UCIOIb3YEMbIE ISl FOBEIUPHBIX U XYJO0KECTBEH-
HbIX H31enui. TeXHOJIOruu BBIPAIIMBAHUS CUHTETUYECKUX KpUCTALIOB. Metonbl BepHeisa, ruapo-
TepMaJIbHBIM, ra30IUIaMEHHOE, W Jp. CHUHTe3 aiMa3oB. CoBpeMeHHOe 00OpYJOBaHHME M MaTepHallbl.
[Ipon3BOACTBO CHHTETUYECKUX KPUCTAILIOB.

9. Ozpanku. Buowl ozpanokx.

XapakTepHble 0COOCHHOCTH. BisiHHe mokaszarensl mpejoMIICHUsT MUHEpalia Ha TEOMETPHIO OT-
panku. OcHOBBI BbIOOpa palMoHaIbHOU (opMbl OrpaHku. ['eMMonornueckue maboparopun. OlueHka
JparoleHHbx KamHed. Kiaccupukanum oTedecTBEHHBIX M 3apyOeXHbIX jiaboparopuil. OcHOBHOE
o0OopynoBanue ans orpaHku. KamHu, ckIoHHBIE K HenononupoBke. [IponuTeiBanue, okpacka, jga3ep-
HOE CBEPJICHHE MUHEPAJIOB.

10. Mamepuansl na ocnoge HamypanIbHO20 U CUHMEMUYECKO20 CbIPbs (MEKCMUIb, Kodca U
np...).

[IpuMeHeHne HaTypanbHBIX M CUHTETUYECKHX MATEPUATIOB IPHU MPOCKTUPOBAHUU U MPOU3BOA-
CTBE MPOJYKIMH B KPEATUBHBIX OTpacisix. BriOOp HEeMETAIIIMYECKUX MATEPHAIIOB YISl peaiu3ailiu
COBPEMEHHOT0 JIM3aifHa IOBEIIUPHON U XYJ0KECTBEHHOM MPOTYKIIUU U APYTUX U3AETHi, 00J1aJaronmx
ACTETHYECKOM IIEHHOCTHIO0. [Torck 3Kk0OHOMUYEeCKH 3P PEKTUBHBIX PEIICHUIH TPH BHIOOPE MAaTEPUAIIOB U
TexHosoruil. [[puMeHeHe HeTpaAUIIMOHHBIX MaTePUANIOB IS OOecTieueHUsI KOHKYPEHTOCTIOCOOHOCTH
MPOAYKIMH. AJlaliTalvsi MATEpUaIOB U TEXHOJIOTUH.

6. MeToanueckue MaTepHuaJabl 1JIA OﬁyanOIHI/IXCSI 10 OCBOCHMIO JMCIUNIIJIMHBI

6.1. CamocrosiTesibHasi padoTa 00y4aromuUXcs M0 JMCUMILTHHE (MOIYJII0)

MeTtonnuyeckue
Ne | Paznen (Tema) qucum- 3axanne Yacy | PEKOMeHIaLUH ®opma
n/n IJIAHBI 10 BHINIOJTHEHUI0| KOHTPOJIS
3aJaHus
Cemecmp 3
Memannvl u ux cniasot
1 | Amomno-kpucmannu- | CtpoeHue METaJIJIOB. 3,5 [1], [2], [3], [5], |TecrupoBanmue.
yeckoe cmpoeHue me- | BUIbl  KpUCTANIMYECKUX 6
MAI08 U CHIABO8. pemeTok. BrimsiHue THma
KPHUCTAITNYECKOM
pelIeTKn Ha CBOWCTBA
CIIaBa.
2 | Ilpoyecc kpucmannu- | Teopust npouecca | 3,0 [1], [2], [3], [5], |TecrupoBanmue.
3ayuu  Memainos U | xpucTaluIM3aLUK [6]
cnnagos. Popmuposa- | (yenopus GOpMHUPOBAHUS
Hue CmMpyKmypsl Me- | [IeHTPOB KpUCTaJI-
majuios npu KpUCmai- | nuzanuu, CKOPOCTb pocTa
usayuu. 3aponpieii). CrtpoeHue
METAJUIMYECKOTO CIIMTKA.
JIMKBAIMK U WX BUJIBI.
3 | Cmpykmypa TBepaple  pacTBOpHI ¢ 3,5 [1],[2], [3], [5], |TecrupoBanwue.
MemaniudecKux MOJTHOM M OTpaHUYEeHHOU 6
CN1agos. pPacTBOPUMOCTBIO KOMIIO-
HEHTOB. XHUMHUYECKHE U
AIIEKTPOHHBIE
COEJIMHEHUS. WH-
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TCPMCTAJIJINIBI. Bnusnane
CTPYKTYphl Ha CBOMCTBa
CILJIaBa.

4 | IIpoyecc xpucmannu- | luarpaMmbl  COCTOSIHUS 3,5 [1],[2], [3], [5], |TectupoBanue.
sayuu u  aszoevle | crutaBoB. IlpuHIum mo- [6]
npeepawenus 6 cnida- | CTpOSHHS JarpamMmm.
8ax. B3auMocBsI3b quarpaMmsl

U CBOMCTB CIIJIABOB.

5 | Cniassl Ha ochoge | VI3ydeHne — amarpaMMel 3,5 [1],[2], I3, [5], 3armura
aceneza. KOMIOHEH- | COCTOSHUS KeJe30- [6] 71a00paTOPHOI
THI ¥ )a3bl B CHCTEME | IEMEHTUT H  Ipolecca paboTHI.
(OKEJIE30-YTIICPOI. (bopmupoBaHus das.

Juarpamma cocros- | Bzaumocssse —

HUSl CIUIaBOB <OKE- | COZICpIKaHME  Yriepoja-

JI€30-TIEMEHTHUTY. MUKPOCTPYKTYpa-
CBOMCTBA CILJIABOB.

6 | Ocnognvie cnaager na | OCHOBHBIE 3,5 [1],[2], I3, [5], 3armura
OCHOBE Jicene3a. | MUKPOCTPYKTYPBI CTasiei [6] nabopaTopHOI
Crayiu W 9YYIyHBL | | YYT'YHOB. paboTHI.
Knaccudukanus, Knaccudukanus U
MapKHPOBKa. MapKHPOBKA.

7 | Teopus mepmuueckoii | IlpeBpamennss aycreHuTa 3,5 [1], [2], I3, [B], 3arura
U XuMUKo-mepmuue- | TIpu HEIPEPHIBHOM [6] 71a00paTOPHOIA
CKOll 00pabomku | HarpeBe M OXJIAKJCHUU. padoTHL
cmaetl. MHUKpPOCTPYKTYPHI

3aKaJICHHBIX CTaJICH.
3onsl ['unbe-IIpecrona.

8 | «bnazopoonvie  me- | L|BeTHbIe crutaBbl Onaro- 3,5 [1], [31. [4], 3arura
Manibl U UX Cnaaevly. | POJHBIX METaIoB. Buus- [10] nabopaTopHOK
Knaccudukanus. HUE JICTUPYIOIHUX KOMIIO- padoTHL
MapkupoBka. HEHTOB Ha I[BET CIUIABOB.

ObnacThb
MIPUMCHCHHSI.

9 | [{eemnvie memanner u | O6nactob IPUMEHCHUS 3,5 [1], [31. [4], 3ammra
ux cnaaevl. Kilaccu- | IBETHBIX ~ METAUIOB U [10] 71abopaTopHOM
¢ukanyMsgs ¥ MapKu- | CINIABOB B KPEAaTHUBHBIX paboTHL.
poBka. OOnacTe mpH- | OTpacisx.

MEHCHHSI.

10 | Teopuss mepmuueckou | BiussHue  TepMHUIeCcKOn 3,5 [1]1, [3]. [4]. 3amura
obpabomku  cniasos | 0OpabOTKM Ha CBOICTBa [10] 71ab0paToOpHOi
YBEMHBIX MEMALN06. | CIIJIABOB I[BETHBIX paboTHI.

METaJIJIOB.
3auer [ToBropenue wusydenHoro | 10,75 [1] —[6], [10] |TecrupoBanue.
Marepuara.
Hroro 3a 3 Cemectp: 45,75
Cemecmp 4
Hemeranmyeckue MaTepuabl

1 | Honumepwr u naacm- | CtpoeHue " BHJIBI 5 [3], [4], [7] 3ammra 1abo-
maccul. HOJIMMEPOB. Cnoco0bt paTopHOii pa-
Bunel, xiaccuguka- | nepepaboTki MOIUMEPOB OOTBI.
1usi, 00JIACTh TpUME- | B M3CIHSL. [Mpesenrarust
HEHHSL. C JIOKJIaJIOM.

TectupoBanue.
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2 | Heopeanuueckue MeTo bl 5 [3], [4], [7] 3arumra mabo-
cmekaa. dmanu. (dbopmooOpa3oBaHus U paTopHoii pa-
Bunsl. ®usnueckue U | JEKOPUPOBAHUS U3IECIIHUN OOTBI.
TEXHOJIOTUYECKHE U3 CTEKJIA. [IpesenTanus
CBOICTBa CTEKOJ. | DMamu. Buasl smaien. C IOKJIAJIOM.
Knaccudukanus. TexHUKN HaHeCeHUSI. TectupoBanue.

3 | Kepamuueckue TexHomoruu 5 [3], [4], [7] I[Mpe3enTarust
mamepuanvi. Dusn- | popmMoodOpazoBaHuUs u C JIOKJIaJIOM.
YecKue U | IEKOPUPOBAHUS H3AEIUil Tectupoanue.
TE€XHOJIOTMYECKHE U3 KEPAaMUKHU.

CBOMCTBA KEpaMHUKHU.
dapdop, dasHc,
MaloJIMKa U TJIa3ypH.

4 | Komnozuyuonnvie Komnosunmonsesle mare- 4 [2], [3], [4], [7] | 3auwra 1abo-
mMamepuansi. puanbl, BHJIBL, 00JIACTb paTopHoii pa-
Knaccudpukanus. O6- | npuMeHeHuUs. OOTBI.
JIaCTh IPUMEHEHHS. [TepcnexTHBBI U [IpesenTanus

OCOOCHHOCTH  NPUMEHE- C JIOKJIa/IOM.
HUS ~ KOMIIO3UTOB  JJIsi Tectupoanue.
KpEaTUBHBIX OTPACIEH.

5 | Jlakokpacounvie ma- | JlakokpacouHble 4 [3], [4], [7] 3ammuTa s1abo-
mepuanvl U Kieu. | MaTepuaibl U KIE€U, BUJBL, paTopHoii pa-
Knaccudukanms 00mnacThb MIPUMEHEHUS. OOTEI.
JIKM. OcHoBuble | [lepciekTuBBI " [Ipe3enTanus
komnoHeHTbl JIKM. | ocoOeHHOCTH  mpuMeHe- C JIOKJIa/IOM.
O6o3nauenue, TpebO- | HUS I KPEATUBHBIX OT- TectupoBaHue.
BaHUs U CBOMCTBA. paciliei.

6 | /Apesecuna u mame- | JIpeBeCMHa M MaTepUaJIbl 4 [3], [4], [7] 3amuTa j1a00-
puansl Ha ee OCHOBe. | HA €€ OCHOBE,  BHJIBI, paTopHoii pa-
O6mme cBeneHus O | 00JaCTh MIPUMEHEHUS. OOTBHI.
JpeBecuHe, [TepcnexTHBBI U [Ipe3enTanus
cTpoeHue, Ae(eKTbl, | OCOOCHHOCTH TpPUMEHE- C JIOKJIa/IOM.
XapaKTepUCTHKA HUS JUIS KPEaTUBHBIX OT- Tectupoanue.
IIOPO/JI, CBOMCTBA. pacineil.

7 | Knaccugpuxayuss ~ u | llpoucxoxaenue 4 [8], [9] IIpesenTanus
NPOUCXO0dHCOeHUE JIparoleHHbIX u C JOKJIaJIOM.
kamueu. Cmpoenue u | NONENOYHBIX KaMHEH B TectupoBanue.
C80UCMBA KAMHEI. 36MHOM KOpE.

8 | Apazoyennvie, nooe- | Metoasl npousBoactsa u | 4,65 [8], [9] 3amura 1abo-
JIOYHble U Ccunmemu- | IWarHOCTUKU CHUHTETHYE- paTopHoii pa-
yeckue KamHu. CKHUX KaMHEH. OOTHI.
XapakTepucrrka [Ipesenranus
Bunsl. XapakrepHsie C JOKJIaJ0M.
cBoiictBa. Kmaccugu- TectupoBanue.
Karus. MeTtoabl
JTMarHOCTHKH.

9 | Ocpanxu. Buow | I'eomerpuueckue 4 [8], [9] 3ammra
02PAHOK. Xapak- | mapameTpsl OCHOBHBIX nabopaTopHO
TEPHbIE BUJIOB OTpaHKH paboTBI.
O0COOEHHOCTH. JIparoleHHbIX KaMHEH. TectupoBanue.

10 | Mamepuanvr na oc- | CoBpeMEcHHBIE 4 [1], [2], [7], [11] | 1Ipe3eHTarms
HO8€ HAMYPANbHO20 U | MAaTEpUaAIbl HAa OCHOBE C JIOKJIaJIOM.
CUHMEeMUYecKo2o cbl- | HaTypallbHOTO U Tectupoanue.
poA. CUHTETHUYECKOTO  CBIpbs
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JJIsA KpCAaTUBHBIX
oTpacJiei.

OK3aMeH [ToBTOpEHUE H3YyYEHHOTO 36 [2], [3], [4], [7], | TectupoBanwue.
Marcpualia. [11]

Hroro 3a 4 Cemectp: 43,65+36

UTOIO: 89,4+36

6.2. TeMmaTuka ¥ 3a1aHuA 1J11 JJA00PATOPHBIX 3AHATHI

Cemectp 3
MeTanjibl M UX CIJIABBI

1. H3yuenue mMakpo- u MUKpoCmMpPYKmypvl Memauiioe u cniagos. Memoowl uccnedosanusn me-
mannoe.

3amanue: OOopynoBaHUE I U3yYCHHUS MAKpO- M MUKPOCTPYKTYpPbI METAJUIOB U cIu1aBoB. Crio-
coObI U3roToBIEHUS MUKpoUTH(OB. LlndpoBbie kameps! it PUKCAIIMN U PACIIO3HABAHUS CTPYKTYP.

2. Ilpoyecc kpucmanauzayuu memanioe u cniaeos. Cmpoenue MemaiiuuecKo2o ciumka.

3ananue: M3yuuTthb npoiecc KpUCTaJUTM3AlMN METAUIOB Ha jJabopaTropHoil yctaHoBke. M300pa-
3UTh B OTYETE OCHOBHbIE CTaAMM Ipouecca. [I[ponsBectu nocTpoeHne AuarpaMMbl COCTOSIHUS 110 KpH-
TUYECKUM TOYKaM MPU OXJIAXKIEHUU 33JaHHOTO CILIaBa.

3. Komnonenmuot u ¢hazol 6 cucmeme «ucenezo-yanepoor./luazpamma cocmoanus Cniagos
«icene3o-yemeHmumy.

3amanue: M3y4nTh KOMIOHEHTHI M (ha3bl CUCTEMBI <OKeNe30-yIaepoa» JINHUM IMKBUIYC U COJIH-
nyc. DBTEKTOMIHbBIE U 3BTEKTHYECKHe mpeBpanieHus. KpuBble oxnaxaenus. BiusHue noaumMophHbIX
IIpEBPALIECHHUI Ha CBOICTBA CIIJIaBOB.

4. Yenepooucmote u nezuposannvie cmanu. Knaccugurkayusa, mapkuposka, oénacme npume-
HeHnusa. Yyzynol. Buowl uyeynoe. Knaccugukayus, ceoiicmea u ooracmes npumeHeHus.

3ananue: Knaccudukaius 1 MapKupoBKa CIJIaBOB Ha OCHOBE jkene3a. MUKPOCTPYKTypa U CBOM -
cTBa cr1aBoB. O0IacTb NPUMEHEHMUSL.

5. Texnonozuna mepmuueckoil 06padomku cmanei (3aKaiKa, HOPpMAIU3AUUs, OMNYCK, PEKPU-
cmannuzayus.)

Buner repmuueckoit 06padotku. 3akanka. Buabl u crocoObl 3akaiku. 3aKalovHble cpebl. Boi-
00p Temmeparypsl TepMOoOpabOTKH Mo auarpamme coctosiuus. Orxurl u 2 poxa. Pexpucramnuzarus.

6. Xumuxo-mepmuueckan oopadbomka cmanei (yemeHmayus, a3omuposanue, HUMpPoOyemeH-
mauus).

3agaHue:

XTO craneit. O6macty npumeHeHus1. [{emenTanus, a30TupoBaHre, HUTPOLIEMEHTAIHS, ITUAaHUPO-
BaHUe, OOpupoBaHKe, CUINLUpPOBaHKe, TUhPY3MOHHOE HACHIIEHUEe MeTalaMu. Pacuetr BpemeHu ais
XTO.

7. H3yuenue MuKpocmpyKmypol u c60iiCIne Cniagoe 61azo0pooHbIX MEemaos.

3ananue: OCHOBHBIE CIUIaBbl OJArOPOJHBIX METAJUIOB. BiusHue nerupyromux 100aBOK U Ipu-
Mecell Ha cBoMCTBa ciuiaBoB. CBoiicTBa. MapkupoBka. /luarpaMmsl COCTOSTHUS.

8. H3yuenue mMukpocmpykmypol u c80lCHeé Cniae08 YEEmHbIX MEMANN08.

3agaHue:

Jlatrynu u 6pon3sl. Knaccuduxanust u mapkupoBka. O651acTh IpUMEHEHUS.

AnromuHu# 1 ero crassl. Kitaccudukanust MapkupoBka, 001acTh IPUMEHEHUS.

Turan u ero cinasel. Kiaccugukanys MapkupoBka, 00J1acTh IPUMEHEHUSI.

Tepmuueckas 06paboTKa IBETHBIX METAJIJIOB U CIIJIABOB.

JlerkocruraBHbIE METAJUTHI JUIsl IPOM3BOJICTBA OV KyTepuH (IIMIHaTp, MHIOTTEP U T.1.).

Cemectp 4
HemeTaniuyeckue MaTepuabl

1. Oxcenpecc-memoovt udenmugpukayuu nnacmmacc u onpeoeneHue ux pacmeopumMoCcmu.
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3ananue: M3ydeHne OCHOBHBIX METOJIOB UACHTH(PUKAIUU U OMPEIEICHHUS PaCTBOPUMOCTH TIO-
numepoB. OCHOBHBIE MaTepHaiibl. XUMUYECKUE BEIIECTRA.

2. /lekopamuenas omoenka uzoenuil u3 naacmmacc.

3aganue: OCHOBHBIE KOMITIOHEHTHI T1acTMace. JIOCTOMHCTBA M HEAOCTAaTKU. MeTobl JEKOPUpPO-
BaHMS TOBEPXHOCTH U3/ICJIHUI U3 B MOJMMEPOB U IJIacTMAacc.

3.0npeodenenue HazpeeocmouKoCmu na1ACMMAcc N0 KOHCOJIbHOMY CROC00Y.

3ananue: OnpenenuTh BIUSHUE COCTaBa IIACTMACC HA UX HArPEBOCTOMKOCTD € UCIIOJIb30BaHUEM
KOHCOJIBHOTO CI10co0a.

4. Dusuyeckue u MmexnHoa02uuecKUe C6OIICMEa CMeKoJl, OCHOBbL NPOUECCcO8 6 NPOU3E00CHEa
cmekna. Jlumve cmekon.

3amanue: XyaoKecTBeHHass 00paboTka m3aenuii u3 crekia. O6paboTka MOBEPXHOCTH CTEKJIA.
Omnpenenenre MUKPOTBEPAOCTH U MUKPOXPYIIKOCTH CTEKOJI ¢ Hcnoiab3oBanuem [IMT-3.

5. Memoowvl ouaznocmuku 106e1UPHBIX U ROOEIOYHBIX KAMHEI.

3aganue: OnpeaeneHue NMokasaress MPEJIoOMIICHUs, KOJIWYeCTBa ocel, nBeta npu YD usnyue-
Huu. ['uapocraTudeckoe B3BeIINBaHUE.

6. Pacuem payuonanvnoii ¢hopmol u euoa ozpanku.

3ananue: [IpousBecTr pacder reoOMETPHUSCKUX TApaMETPOB 3aIaHHOTO BUAA U (JOPMBI OTPAHKH,
MOATBEPAUTDH ITyTEM MOCTPOEHUSI XO0Ja CBETOBBIX Jiyuel B orpaHeHHOM kamHe (/{uarpamma Butkos-
CKOT0).

7. Boloop nememannuueckux mamepuanoe KOHCMPYKYUU MAWUH, ANNAPAMOE U U30eNUll Obl-
mM06020 HA3HAYEHUA.

3amanue: OcyliecTBUTh BHIOOp HEMETAJUIMUECKUX MaTepualioB, cornacHo T3 ¢ yueroMm Tpebye-
MBIX 3CTETUYECKHX, IKCILTYaTAlIHOHHBIX U MOTPEOUTEIILCKUX CBOMCTB U3/IEIHS.

7. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHOH JTUTEPATYPbI, HEOOXO0AUMOM /1A
OCBOCHMS U CHUIITHHBI

KonnyectBo/ccbuika Ha 37IEKTPOHHBIH
pecype

HanmenoBanue

a) OCHOBHAA:

1. MarepuanoBenenue : yuebuuk / O. A. Macan- | https://znanium.com/catalog/document?id=3805
ckuii, A. A. KoBanesa, T. P. ['mnpmanmmna [u ap.]. - 61

Kpacnosipck : Cub. ¢enep. yu-t, 2020. - 300 c. - o
ISBN 978-5-7638-4347-7. - TeKkCT : ANEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1819690

2. XanneeB, B. H. Marepuanosenenue : yueOnuk / | https://znanium.com/catalog/document?id=3707
B. H. Xannees. - 2-e u3n., nom. u nepepad. - Capos : 33

POSAI-BHUUDBD, 2019. - 437 c. - ISBN 978-5-9515- o
0408-1. - Tekcer : anekrponnbiit. - URL: https://znani-
um.com/catalog/product/1230825

3. TexHonorus xynoxecrtBeHHol obpaborku mate- | https://znanium.com/catalog/document?id=3819
puanoB : yuebnuk / . A. Kamomko, C. b. Kyzem- 62

Oaes, JI. C. Kyzem0OaeBa [u np.] ; mox oomr. pen. U. A. o
Karmomiko. - Kpacuosipck : Cub. denep. yu-t, 2021. -
500 c. - ISBN 978-5-7638-4139-8. - Tekcr : 3mek-

TPOHHBIH. - URL:
https://znanium.com/catalog/product/1830764
4. CupenbnukoB, C. b. Ilpon3BoAacTBO IOBEIMPHBIX https://znanium.com/catalog/product/516163

W3JIENUN U3 JIParolieHHBIX METAJJIOB M MX CILIABOB :
yuebnuk / C. b. Cunensuukos, U. JI. KonctaHTHHOB,
H. H. lorxenko [u ap.]. - KpacHosipck : Cub. denep.
yH-T, 2015. - 380 c. - ISBN 978-5-7638-3141-2.

0) oononnumenshnan:
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5. Typununa, B. FO. Marepuanosenenue : mexa-
HUYECKHE CBOMCTBA METaLIOB. Tepmudeckast 00-
pabotka wmertamioB. CrernuanbHble CTald U
craBel : yue6Hoe nocobue / B. 10. Typununa ;
noa. pen. C. A. Hukynuna. - Mocksa : U3a. lom
MUCuC, 2013. - 154 c. - ISBN 978-5-87623-
680-7. - TekcT : 2EeKTPOHHBIIA.

https://znanium.com/catalog/product/1223627

6. [lllopoxoB C.A. ®opMupoBaHHE MaKpO U MHUK-
POCTPYKTYPBI METAIUIMYECKHUX CILIABOB.

bubanorexa KI'Y 36 mr.

7. lllyBaesa, E. A. MarepuanoBeneHue : HEMe-
TQJUIMYECKUE U KOMIIO3UIIMOHHBIC MaTEpHAIIbI :
kypc aekumii / E. A. lllyBaeBa, A. C. [lepmMuHOB.
- Mocksa : U3a. Jom MUCuC, 2013. - 77 c. -
ISBN  978-5-87623-686-9. Tekcr

AJIEKTPOHHBIN.

https://znanium.com/catalog/product/1222914

8. l'amanun C.M. IOBenupHblE M TOJEIOYHBIE
KaMHU: yueOHoe 1mocodue Uit KypcoBOIO IpoeK-
tupoBanus / C.W. I'ananun, C.A. LllopoxoB. —
Koctpoma : M3a-Bo KocTpomck. rocyn. TeXHOII
yH-Ta, 2003. - 55 c.

bu6auorexa KI'Y 36 mir.

9. I'ananun C.U. JIparomneHHble KaMHU: CBOMCTBA
u oOpaboTtka: yueoHOe mo-cooue / C.W. 'ananuH.
— Koctpoma : M31-Bo KocTpoMck. rocy1. TEXHOI.
yH-Ta, 2010. - 196 c.

bubmuoreka KI'Y 61 .

10. [opoxos, Cepreit AnexcanapoBud. N3yde-
HUE MUKPOCTPYKTYPBI M CBOICTB CIIJIaBOB OJ1aro-
POIHBIX METAUIOB [DJIEKTPOHHBIN pecypc]
yue6. mocobue / C. A. lllopoxos ; M-Bo oOpa3o-
BaHus U Hayku P®, Koctpom. roc. yH-T. - Dinek-
TPOH. TeKcT. JaHHble. - Koctpoma : KI'Y, 2017. -
105 c. - bubmwmorp.: ¢. 102-103. - ISBN 978-5-
8285-0842-6

http://znanium.com/catalog.php?bookinfo=41498
5

11. EpmaxoB, M.II. OcHoBbI au3aiiHa. Xynoxe-
CTBEHHasi 00paboTKa MeTasuia KOBKOU U JIUTHEM :
yuyebHoe Mocobue s BY30B M KOJJIEIDKEH C
ANeKTpOHHBIM npuioxkennem/ M.I1. EpmakoB. —
Mocksa : UznatensctBo BJIAZIOC, 2018. — 576
c. + wr.: uB. BKI. + wi. Ha | CD-ROM. (MU306pa-
3utensHoe uckyccTBo). — ISBN 978-5-906992-
33-8. Texkcr AJIEKTPOHHBIN.
URL.:https://znanium.com/catalog/product/10464
20

https://znanium.com/catalog/document?id=3452
51

12. JluteitHoe mpou3BoACTBO : yueObHuk / B. ]I.
benos, M. B. Ilukynos, 2. b. Ten [u ap.] ; nox
obm. pexn. B. [I. benoa. - 3-e u3a., nepepad. u
gom. - Mocksa : M3a. lom MUCuC, 2015. - 487
c. ISBN 978-5-87623-892-4. Texcr

AJIEKTPOHHBIN.

https://znanium.com/catalog/product/1244290

13. Kiimmenkos, C. C. IHHOBaIIMOHHBIE TEXHOJIO-
MU B MAlIMHOCTPOEHUH : yuebHoe nocobue / C.
C. Knumenko, B. B. Pybanuk. - MuHCck :
benapyckas HaByka, 2021. - 404 c. - ISBN 978-
985-08-2760-9. - TekcT : 2IeKTPOHHBIH.

https://znanium.com/catalog/product/1865692
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8. Ilepeyens pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM CeTH

«I/IHTepHeT», He00X0AMMBIX /1JIsI 0CBOEHMUS AUCHUIIJINHDbI

Hugpopmayusa o kypce oucyunaunvt ¢ C/{0:

OneMenT «JIekmum;

OnemeHT «JlabopaTopHbIE 3aHATUS;

OnemenT «CamocTosTenbHas paboray;

OnemeHT «CIUCOK pEKOMEHAYEMOU JTUTEPATyph»;
OnemenT «lIpoMexxyTouHas aTTecTanus;
OnemeHT «O0OpaTHas CBSI3b ¢ 00yUYAIOLIUMUCS».

Hughopmayuonno-oobpazoseamenshsie pecypcoi:
1. bubnuorexka 'OCTos. Bece 'OCTsI, [DnexTponnsiii pecypce], URL: http://vsegost.com/
2. Texumueckas oubmuoreka: http://techlibrary.ru/

3. Texuuueckas oubauoreka http://www.materialscience.ru/

DJIeKTPOHHBbIE OMOINOTEYHbIE CHCTEMBbI:
1. OBC YuuBepcurerckas oudanoreka onnaita — http://biblioclub.ru
2. OBC «ZNANIUM.COM» http://znanium.com

9. Onucanue MaTepuAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM AJIs1 OCYIIECTBICHUS
00pa30BaTe/IbHOIO MPoLecca M0 AUCHHILIHHE

HaumeHnoBaHue
CHnenraJIbLHBIX
noMelleHuii 1 momMe-
INEHUH 1151
CaMOCTOSITeIbHON PadoThl

OcCHAlIEHHOCTD CIEUAJIBHBIX I10-
MeIIeHuil 1 MoMeleHuii 1JIs caMo-
CTOATEJIbHOI PadoThI

IlepeyeHb JMLIEH3MOHHOTO

NPOrpaMMHOI0 odecrneye-

Hus. PeKBU3UTHI MOATBEP-
JKIAI0LIEro JOKyMEHTA

YueOnsiii kopmyc XK,
ayn. 101
y4eOHO-TIPOU3BO/ICTBECHHAS
nabopaTopusi TEXHOJIOTHIA MPOTO-
TUIHUPOBAHUSA U JIa3epHOI 00pa-
6otk Matepuanos LIITT

OGopynoBanue:
3D ckanep Scanner Range Vision Premium

—1 wr;

Jlamma ynsTpaduoneroBas — 1 mr;

CucremMa TpEM3NOHHON JIa3€pHON Map-
kupoBku CITJIM «MunuMapkep 2-20A4» —
1 T

CucremMa TpENM3MOHHON JIa3€pHON Map-
kupoBku CIIJIM «MunuMapkep 2-M50» —
1 mT;

Cucrema mpoTtoTunupoBanuss 3D mpunTep
Minicube 2HD — 1 wr;

Ckanep 3D SENSE — 2 mir;

Cranoxk  ¢pesepusiii  5-OCEBOM  UITY
MUPA-X5 XHD — 1 mr;

Cranok ¢pesepnsiii ¢ UITY — 1 wT;
Veranoska nazepuas R-EVO/7500 OBC
150 JIx — 1 .

—Rhinoceros 5 for Windows
Commercial License Key: RH50-
JQG2-18Q0-G9A2-01R0-1R39
(1 munensus); Open Office, co-
00JTHO pacnpoCTpaHsIeMbIii
0(UCHBI TAKeT C OTKPBITHIM HC-
XOIOHBIM KOJOM

Y4ebusiif kopmyc K,
ayn. 102
y4eOHO-TIPOU3BOJICTBCHHAS
mabopaTopusi TEXHOJIOTHIA MPOTO-
TUTTUPOBAHMSI U JIa3epHOH 00pa-
6otku matepuanos LIITT

OGopynoBaHue:
Bnox cuctemusrit DEPO Neos 280 — 1 mit.;

MouutopDell E2216H — 1 wit.;

[IOBM B xommekre: CucTeMHBIH OIIOK
I[19BM Perapn AMD
FX8300/760G/8GB/500GB/DVDRW/AMD
R7 250 2GB/450W; Buneomonurop Philips
223V5LSB2; Knasuatrypa Gembird KB-
8300-R;  KoopauHaTHBII  MaHUIYIATOP
CROWN CMM-20 — 1 mwr;

Open Office, cBoOOIHO pacmpo-
CTpaHsSIEeMBIH O(UCHBIN TTAKET C
OTKPBITBIM UCXOIHBIM KOJIOM
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3D mpuntep Solidscape 3Z MAX2 (UNIT
3Z MAX2 WITH SHIP KIT 3Z MAX2
230V) -1 mrt.;

I'paBupoBanbHO-Ppe3epHas MallMHA MapKd
Roland MDX-15 — 1 mwr,;

IMpunTep 3D Wanhao Duplicator 4x DH — 1
IT.

Yuebusiii kopmyc K,
ayn. 103
Y4eOHO-TIPOU3BOJICTBCHHAS
71ab0paToOpysl TEXHOJIOTHI IPOTO-
THIUPOBAHMS | JIa3epHOI 00pa-
6otku matepuano LIITT

Cranok Tokapusiid 16K20 — 1 mr.;
CTaHOK BEepTHKaJIbHO-CBEPJIMIbHBIN
2H135 -1 wt.;

Cranok mmpokodopMaTHBINA TpaBy-
poBanbpHO-(hpe3epusiii 3D ¢ UITY Dekart
1530 — 1 mr.;

Mownutop LCD 19" Acer AL 1916Ns — 1
T,

C/6mok TIK R-Style Proxima MC731 P4
D945(3/4)/2Gb — 1 .

Open Office, cBoO0IHO pacmpo-
CTpaHsAeMbIi O(DUCHBIN TIAKET C
OTKPBITBIM HCXOTHBIM KOJOM

Yu4eOnslii kopiyc XK,
ayn. 104
y4eOHO-TIPOU3BOICTBCHHAS
nabopaTopusi TEXHOJIIOTUI TPOTO-
TUTIUPOBAHMS U JIa3epHOI 00pa-
6otku marepuanos L{IIT

CTaHOK MMOTMPOBATBHBIA HACTOJNBHBIN ABYX-
cTopoHHU# ¢ mbutecooparnkomM ARBE DS-
204, 1-09-1 .,

Becwl BJT-1kr-11a6.1, 2-01,
BockunxexkTop munuHIpuyeckuit 1,5 kr, 2-
04,

lantoBka nByxGapabGannas Av-PW-4-M2-2
400-164, 1-07,

TanrroBka »1. marauraas ROBIN 2000SL,
4-12,

Kommpeccop AMICO 25/2000 1kW, 3-05,

Vcranoska nasepuas R-EVO/7500 — 1 mr.,

Cucrtema NpeHU3UOHHOHN Ja3epHOl Mapku-
poBku CIIJIM "MunuMapkep 2-20A4",
Cucrtema NpeUU3UOHHON Ja3epHOl Mapku-
posku CITJIM "MunuMapkep 2-50A4"
Yucio mect — 15 mir.

YuebHsIii kopmyc XK,
ayn. 115
Y4ebHas nabopaTopusi Mpous3-
BOJICTBEHHOT'O MacTepCTBa

Paboune mecTta CTymeHTOB: CTOJA — 2 MIT.,
CTynbs — 16 mT., crou toBemmpa — 11 mmr.
Pabouee wmecto mpemnogaBatens: BepcTak
I0BEIUPHBIN — | mT., cTyn — 1 mrT.

Hocka menoBast — 1 mir.,

[lka¢ merammuyeckuit — 2 mrT.
JlaboparopHoe 000pyAOBaHuUE:

AHKa KyOWdecKkasi CTalbHAasI C IyH3EIIMH —
1 .,

AHKa 1. ¢ MyH3esIMu — | T,
Jlocka punpepHas — 2 1T,
CBepiIIbHBIN CTaHOK — | TIT.,
CraHok HOJINP.
neyxctoponnuit ARBE — 1 mit.,
V3U-ana Emmi 21 — 1 mr,,
Banbuer B9-1 ¢ penykr. — 1 wr.,
Tucku HACTONBH. «O/y» — 1 1T,
Hlmapmotop IM-1 — 1 mT.,
I'openxa nponan«ORCA» — 4 mT.,

Cucr. una. kouTpost 3arazooB. CUK3-20 —
1 mT.,

YCTpOMCTBO CHUCT. BBITSDKHOW BEHTHII. Tas.
MaiKu MeTaJIoB — | mT.

HACTOJIbHBIN

YuebHusrii kopryc K,
ayn. 202
VYdebHas ayIuTopus U Ipo-
BEJICHHS 3aHATHH JEKIIMOHHOTO

Paboune mecra crynentoB: cronm — 15 mrT.,
cTynbst — 30 mrT.

Pabouee mecro mpenonaBarens: ctoin — 1
WT., cTy) — 1 mrT.

Microsoft Windows XP Profes-
sional, Bepcust 2002 ServicePack3
76456-642-8256356-23551 915
JIMIICH3UH.
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THUTIA, 3aHATUHA CEMUHAPCKOTO
THUIIA, TPYIIOBBIX U UHAUBUY-
aJbHBIX KOHCYJIbTALUH, TEKY-
LIEr0 KOHTPOJIA U IPOMEXKYTOY-
HOM aTTecTalnuu

Hocka menoBas — 1 mr.
Harnsannele Matepuanibl:

Burpax — 2 wr.,

CTeHJ1 cO OCTEKJICHHEM — 2 IIIT.,
Crenpg — 4 mr.

TexHuueckue cpeacTBa o0yueHus:
[Ipoex.Epson EMP-1715 — 1 mit.,
Tenes. LG20F — 1mr.,
Kponmreitn KROMAX mnoronounsiit — 1
mT.,

BuneormeepLG W182W — 1 mit.,
Okpan CLA2S-RATE — 1 mr.

YuebHsIii kopmyc XK,
ayn. 203
KoBopkunr-ientp

Pabouune MecTa cTyeHTOB: cTOJI — 25 WIT.,
CTyJbsl — 27 WIT.

Pabouee mecTo npenogaBatens: cron — 1
IIT., CTYJ — | mT.

TexHuueckue cpeacTBa o0yueHus:
[poex. BENQ W1070 — 1 mr.,

Okpan Ha mratuee APOLLO-T — 1 .
IIK — 1 mr.

Open Office, cBoGogHO pacmpo-
CTpaHsieMBIi OQHCHBIAH NaKeT ¢
OTKPBITBIM HCXOIHBIM KOZOM

Y4eOnbIii kopiryc XK, Paboune mecta cryaenroB: cronm — 10 mrT.,
ayn. 210 cTynbs — 20 mT.
VYueOHas aynuropus Metpoio- | Pabodee mecro mpenopaBarens: cronm — 1
TUU MT., CTyaM — | mmT.
Hocka menoBas — 1 mir.
TexHuueckune cpencTsa 0OyYeHUsL:
Mukpockon BMU 0705 — 1 m,,
Muxpockomn n18. MUC-11 — 1 T,
Muxpockon uact. BMY — 1 mir.,
Muxkpockon OPUM-1 — 1 mt.,
[Ipodunorpad-npodw. — 1 mr.,,
IIpodunorpad — 1 mr.,
IIpodunomerp 201 — 1 mt,,
[Ipubop n/m3m. 3y0. koi. — 1 T,
ITpu6. n/mpoB. koH. mec. — 1 wrT.,
ITpu6. n/mpoB. mara 1w 3k — 1 wT.,
Onrumetp rop. UKI'540464 — 1 mt.,
Onrumerp UKT 490204 — 1 mt.,,
Mukpockon MUC-11 — 1 mit.
Yuebusrit kopmyc K, Paboune mecra crymeHTtoB: cron — 24 wir., | Microsoft Windows 7 Pro 64-Bit6
aynm. 212 CTYNbsI — 24 mT. 6.1.7601 Strvice Pack 1 Cobopka
Komnbrotepnsiii knace 3D mo- | Pabouee mecto mpemomaBatens: cron — 1 | 7601 Kox mpomykrta 55041-033-
JISITAPOBAHUS mMT., CTYJ — 1 mT. 0743527-86704 (25 nuueH3uit),

O6opynoBaH¥e s IPOBEICHHS 3aHITHHA:
Biok cucrem. i5-7500 — 25 wir.,

Monwut. Samsung 23.6” — 25 ur.
Texuudyeckre cpeacTBa 00yueHus:
IIpoextop BenQ — 1 mt.,

Okpan — 1 wrT.

PHSP & PREM Elements
(65273439)  Certificate  Num-
ber 15982463 (25 nuueHsuii);

License Certificate v100716 Au-
todesk Education Master Suite
2013; English, Internationa, Auto-
desk 3ds Max 2021, Serial License
393-13617573 (25 nuuenswuii);
CorelDRAW Graphics Suite 2017
Education Lic (5-50). Homep
munen3un 254926 (25 nuueH3uit);
KOMITAC-3D LT V12/yucOHsrii
kommekt. Kimrou HASP ma 50
manensuii, Key ID: 90413211 (50
JIULECH3HI ); Blender 2.92;
COMODO Antivirus A3F08E42-
EAFF-43A2-

87A188AAFO0E22BDB; Wacom
Tablet Driver 2.1.0.7; LibreOffice
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5.4.4.2.

Y4eOnsrii kopiryc XK,
ayn. 303
YdeOHas aymuTopus MaTepua-
JIOBEJICHUS U TeMMOJIOTHH

Pabouune mecta cryaentoB: cron — 13 mrT.,
CTYyJbs — 26 WIT.

Pabouee mecro mpenopgaBarens: cton — 1
IT., CTyJ — 1 mmT.

Hocka menoBas — 1 mr.

TexHuyeckre cpecTBa 0OyUeHUs:
Muxpodotonacagka MOHI12 — 1 mir,,
Muxkpodotorpaduueckoe ycrpoiicteo MDY
— 1 wrt., TBepromep TP5006M — 1 mit,,
Hudporas kamepa okynsp DCM310 — 1 mwir.,,
Hudposas porokamepa NICON
CooLPix4500 — 1 wT., Mukpockon MBC-1 —
1 mT.,

Muxkpockon MBC-3 — 1 T,

Muxkpockorr MMYVY-3 — 2 mir.,

Mukpockon MUHN-4 — 1 mt.,
Muxkpotsepaomep [IMT3 — 1 mt.,

Ounetp «Yencu» — 1 mr.,

Mukpockorn Metayutorpadguieckuii Meram
JIB32 — 1 ., [Tonspuckomn craiimoHapHbII
¢ KOHOCKOTIOM — | IIT.,

V& mamma — 1 mr.,

Pedpaktomerp — 1 mit.

LeHTp MpOMBIIIIEHHBIX TEXHO-
noruit KI'Y
Kopmyc “B”
Y4eOHO-TIPON3BOICTBECHHAS
1a060paTOPHUs COBPEMEHHBIX
TEXHOJIOTUH 00paboTKH Mate-
pHaIoB

Pabouue mMecTa ctyneHToB — 25 mir.,
Pabouee mecto mpemomasartens: cron — 1
IIT., CTYJI — | mT.

Potopnas IByx0apabaHHas TaJITOBKA
WWKYNDTY-COT 220v,

CBepiuiIbHBIN CTAaHOK — 5 IIT.,

CraHok BepTUKaIbHO-cBepibHbIN 2H 135,
CTaHOK BepTHKAIIbHO-(hPE3EPHBIA,

CTaHOK rpaHUIBHO-TIOIMPOBAIBHBIH,
CraHOK A7 3alUTHl PE3LOB aJIMa3HbIMU
Kpyramu IOBBILIEHHON TOYHOCTH,

CTaHOK TOJMPOBAIILHBIA HACTOJBHBIN ABY-
cTopoHHuil ¢ meuiecoopuukoM ARBE DS-
204,

Cranok cBepmwibHbeii TBH PROXXON
2208,

ToxapHo-BUHTOpE3HBIN cTaHok 16K20, Hu-
Bepcanmpublid ¢ UITY DMG MORI, Kowm-
npeccop 200 .,

Merammzarop — 1 mir.

LleHTp NpOMBIILIEHHBIX TEXHO-
noruiit KI'V
Kopmyc “K”

Pabouue mMecta ctyneHToB — 16 .

Pabouee mecro mpenogaBarens: ctoin — 1
WIT., CTya — 1 mrT.

Hentpobexnas muteiiHas mammba KERR
USA, 2-05,

Hudposas kamepa-oxynsip DCM-310. 5-15,
Hudposas dorokamepa NIKOM CooLPix
4500, 2-05,

Onekrponeusr COT-10H,

VYcraHoBka nuTeHast « MUKPOUHCTPYMEHTY,
Hacoc Bakyymusbiit 2HBP-5/1M,

Moot ruapaBIuecKuid,

HaxoBanpam — 3 mrT.,

Habop uHCTpyMEHTA 1151 KOBKY — 4 IIT.,
[Ipecc-BynkaHNU3aTOp ¥ OCHACTKA.
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