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benepanbHOE TOCYIAPCTBEHHOE 0I0DKETHOE 00pa30BaTeIbHOE
YUpEeKICHUE BBICIIIETO 00pa30BaHUs
MudyprUHCKHI TOCY TAPCTBEHHBIN arpapHbIil YHUBEPCUTET
Kadenpa ArpoumxeHepun U 31EKTPOIHEPTCTUKU

YTBEPX/IEHA YTBEPXIAIO
pelieHreM yu4eOHO-METOJMUECKOTO COBETa [Ipencenarens y4eOHO-METOAMYECKOTO
YHHBEpCHTETA COBETa YHHUBEPCUTETA
(mpotoxoit Ne 7 ot 22 anpens 2026 r.) P.A. Umup
«22» anpens 2026 .

PABOYASA TMTPOI'PAMMA JUCHUIVIMHBI (MOAYJIA)

MATEPUAJIOBEJEHUE

Hampasnenue noaroroBku - 20.03.01 Texnocdepnas 6e30macHOCTh

Hamnpasnennocts (nmpoduib) - be3omacHOCTh TEXHOIOTUYECKHUX MPOLIECCOB U
IPOU3BOJICTB

KBanudukamnms - 6akanaBp

Muuypunck — 2026



1 HCJII/I H 3aJa94 OCBOCHUSA JUCIHHUIIINHBI

Lenpro ocBOCHUS TUCIUILIMHEI SBIsETCS obecreueHne 0a30BOi MOJTOTOBKU CTYJCHTOB B
o0jacT MaTepHalOBEICHUs, CHOCOOHBIX pelIaTh 3aladdl CO3JaHUS W BHEAPEHUS HOBOW
TEXHUKH, HOBBIX MAaTEpUAIOB, HOBBIX MAaJIOOTXOJIHBIX TEXHOJIOTHHA, BBICOKOI(PPEKTUBHBIX
METO/I0B 00pabOTKH CYIIECTBYIOIINX MaTePHAIIOB.

3azlaq1/1 npenoaaBaHrs TUCHUIIIINHBI:
- AaTb HCO6XO):[I/IMLIG CBCIACHUA O MaTepuajliax nu crocobax mx O6pa6OTKI/I AJId TIOJTYYCHU A

CBOﬁCTB, O6CCHC‘-II/IB3.IOH_[I/IX BBICOKYIO HAaZICKHOCTD HeTaHeﬁ;

- U3YYHTHh METOJbl (OPMOOOpa3oBaHMS W OOpPAOOTKH 3arOTOBOK [UISl M3TOTOBICHUS
neTanei 3aJaHHoN (GOPMBI U KauecTBa, UX TEXHOJIOTUYECKHUE OCOOCHHOCTH;

- U3yYUTh BIUSHUE YCIOBUI TEXHOIOTUYECKUX MPOIIECCOB U3TOTOBICHUS U IKCILTyaTaIlluu
Ha CTPYKTYPY U CBOMCTBA COBPEMEHHBIX METANINYECKUX U HEMETAJUTMUECKUX MaTepUaOB;

- U3YYUTh CIIOCOOBI M PEXUMBI 00paOOTKH MATEpUANIOB U CILIAaBOB HA WX OCHOBE, B TOM
YHClie, C UCIOJIb30BAaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH; CYIIHOCTD SIBICHUN, TPOUCXOISAIINX
B MaTepuaiax B yCIOBHUSIX IKCIUTyaTaIlluu HU3ACIUH.

[TpodeccuonanbHas NeATENbHOCTh BBHITYCKHUKOB, OCBOUBILIUX IporpaMMy OakanaBpuaTa
no HampaBieHuto moarotoBku 20.03.01 - TexHocdepHas O0€30MaCHOCTh, COOTBETCTBYET
ciaenyromumM npodeccuoHanbHbIM cTanmaptam: 40. 177 - Ilpukaz MwunucrepcTBa Tpylaa u
coupanpHoi  3amutel P® ot 31 okTabps  2016r. Ne591m  “O0  yTBepkaeHHH
npodeccuoHaibHOTO  cTaHaapra “‘ChenuaiucT 10  DKOJIOTHYECKOM OeszomacHocTd (B
npoMsbleHHoctn)”; 40.054 -Ilpuka3 MunucrtepcTBa Tpysna U couuanbHoi 3amutel PO or 4
aBrycta 2014 r. N 5241 "OO0 ytBepxkaeHuu npodeccuoHanbHOro cranapra "CrenuaiucT B
obnactu oxpaHsl TpyAa" (¢ USMEHEHUSMHU U JIOTIOTHEHUSIMHU).

2 MecCTO IUCHHUILIMHBI B CTPYKTYpe 00pa30BaTesibHOI MPOrpaMMbl

VYuebnas puctuminHa "MarepuanoBenenue” — IUCHMIUIMHA, KOTOpas  SIBJISETCS
cocTaBysAOLIEeH  (eaepanbHOro rocy1apcTBEHHOro 00pa3oBaTEIbHOIO CTaHAApPTa HAIPaBJICHUS
20.03.01 -  Texnocthepnas Oe3omacHOCTh.  JlaHHAs IUCHUIUIMHA SIBIISIETCS YaCTHIO,

dbopmupyemast ydacTHUKaMu oOpa3oBateiabHbIX oTHommeHuit (b1.B.01), ciemyer mocne Takux
TUCUUIUIMH  Kak: «Oxonorusi» «Mupopmarukay, «Mcropus (uctopus Poccum, BceoOmias
ucropust)», «Xumus». CiayuT 0a30i I OCBOCHUS TaKMX JUCIUIUIMH: «Mexanuka. Teopus
MEXaHU3MOB U MallluHy», « TeopeTnueckas MexaHuka», «'uaporazoanHamukay, «Ouzukay.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS MO0 JUCHUILIUHE,
COOTHECEHHbIE ¢ IVIAHMPYEeMbIMHU Pe3yJIbTATAMM 0CBOEHHS 00pa30BaTeIbHOI

MPOrpamMMmblI

B pesynbrare wu3yyeHHs AMCUMIUIMHBI OOY4YalOIIMMHCSA JOJDKEH OCBOUTH TPYJ/IOBBIE
GbyHKIUU:

TpynoBast pynkius - ObecriedeHre NOATOTOBKA PaOOTHUKOB B OOJIACTH OXpaHbBI TPyla
A/02.6

TpynoBble neiictBust - BblsiBneHue mnorpeOHOCTEl B OOyue€HHMM U IUIAHUPOBAHHE
00yuyeHHs pabOTHUKOB 110 BOIIPOCAM OXPaHbI TPyAa

Tpynoseie neiictBusi - OcyliecTBICHHE MPOBEPKH 3HAHUH PaOOTHUKOB TPeOOBaHWI
OXpaHbl Tpyzia

TpynoBast pyHKIUS - MOHUTOPHUHT TEXHHUYECKOTO COCTOSHHS CPEJICTB U CUCTEM 3aIUTHI
OKpY’KaroIieH cpesl B opranu3anuu A/03.4

Tpynossie neiictBus - McnpiTaHusA CPENICTB M CUCTEM 3aIlUTHl OKPYKAIOIIEH Cpelabl B
OpraHM3aliy IIPU BBOJE B IKCIUTYaTalUIO, II0CIE PEKOHCTPYKLIUU U MOACPHU3ALIAN



TpynoBble neiicTBus - AHanu3 CPEACTB M CUCTEM 3alUThl OKPY)KAIOIIEH Cpelbl B
OpraHU3alMK Ha PEIMET COOTBETCTBUS TEXHUYECKON TOKYMEHTAllUH

Tpynosas

byHKIUS

IIpoBencHue

NEPpUOANYCCKUX

MIPOBEPOK

COOIIOICHUSA

TEXHOJIOTHYCCKUX PCKUMOB, CBA3AHHBIX C 3aIrpA3HCHUEM 01<py>1<a}0111e171 Cp€anl, B OpraHu3aiun

A/04.4

TpynoBbie neiictBust - KOHTPOIb BXOJHBIX M BBIXOAHBIX MOTOKOB JIJISl TEXHOJIOTHYECKHUX
IIPOLIECCOB B OpPraHu3alun
TpynoBbie nelictBus - OOcnenoBaHue O0OpYIOBaHUS, SBISIIOIIETOCS HCTOYHHKOM
3arpsI3HEHUS OKPY KAIOIIEH CPeJibl, B OpraHU3aluu
OcBoeHMe TUCIUILIMHBI HAllPaBJIeHO Ha (OPMHUPOBaAHHE KOMITETEHIHUI:

VK-1 Crocoben OC}’IHGCTBJ'IS\[JTB IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IHq)OpMaHI/II/I,
OPUMEHATH CUCTEMHBIN IMOAXO0/ Ul PEILCHUS ITIOCTAaBJICHHBIX 3a1a4
Crocoben YHOpaBJsITb CBOUM BPEMCHEM, BbICTPpANUBATL U PCAJIN30BBIBATH
YK-6 TPACKTOPHUIO CAMOPA3BUTHS HA OCHOBE MPUHITUTIOB 00pa30BaHus B TCUCHUE BCEH
JKNU3HU
K-1 Crioco0eH OIEHUBATh PUCK H OTIPEICIIATh MEPHI TI0 00ecIiedeHI0 0€301acHOCTH
pa3pabaTbIBacMO TEXHUKHU
K-6 CriocoO€eH HCIOJIB30BaTh 3aKOHBI 1 METOALI MATEMATHKH, €CTCCTBEHHEIX,
T'YMAHUTAPHBIX U OKOHOMHWYCCKHUX HAYK IIPpHU PCIICHUHA HpOd)eCCI/IOHaJ'ILHHX 3aga4d
Kon u Kon u Kpurepun onieHUBaHMS Pe3yIbTATOB 00yUSHHUS
HaMMEHOBaHUE HaMMEHOBaHUE
YHUBEPCAIBHOU WHIMKATOpa
KOMITETCHIHH JOCTHKEHHUSI HUM3KHI
YHUBEPCAIbHBIX | (JIOTIOPOrOBBI, . 6 . .
KOMIICTCHIH KOMITETEHILIS! e TTOPOTOBEIH a30BBbIi MIPOIBUHYThIH
copmupoBana)
VK-1 Cocoben -1y He moxer Cna6o Xopouio OTangHO
OCYIIECTBIISATH Amnanusupyer aHaJIM3UPOBAThH aHaIU3UpyeT aHaJIM3UPYeT aHaIM3UPYeT
MOWCK, 3aja4y, BbIICNssS | 3a7ady, BRIACISs | 3aaady, BeIACISS | 3a/ady, BBIACISS | 3a/1ady, BBLACISS
KPUTHYECKHHA ee 0a30BbBIE ee 0a3oBbIe ee 0a3oBbIe ee 0a30BbBIE ee 0a3oBbIe
aHaJIM3 U CUHTE3 | COCTABIIONIME, | COCTABJSIOLIME, | COCTABJISIOUIME, | COCTaBJISIONINE, | COCTaBIISIOIIUE,
uHpopmanuu, OCYILIECTBIIICT HE cinabo XOPOIIIOo OTJIIMYHO
TPUMEHSTh JIEKOMITO3HUIIHIO OCYIIIECTBIISICT OCYIIECTRIISCT OCYIIECTBIISCT OCYIIIECTBIISICT
CUCTEMHBIN 3a/aun JICKOMITO3HUIIMIO | JCKOMIIO3HMIIUIO | JIECKOMIIO3UIHIO | JCKOMITO3HIIHIO
TTOJIXOJT JJISt 3aauu 3aJ1aun 3a/1a4u 3aauu
peleHust Ua-2yk-1 - He moxer He nocraTouno Hocrtarouno YcnemHo
TTOCTaBJICHHBIX Haxonut u HAXOJIUTh U YETKO HAXOIMT U | OBICTPO HAXOAUT HAXOJIUT U
3a1a4 KPUTHYECKH KPUTHYECKH KPUTHYECKH U KPUTUYECKU KPHUTHYECKH
aHAJM3UPYET aHAJIM3UPOBAThH aHAIU3UpyeT aHAJH3UPYET aHATM3HUPYET
WH(POPMAIIHIO, WHPOPMALIHIO, nHPOPMALIHIO, nH(POPMAIIHIO, WHPOPMALIHIO,
HEO0XOIUMYIO HE00X0AUMYTO HEOOXOIUMYIO HEO0XOIUMYIO HE00X0AUMYTO
JUISL peILIeHUsT JUISL PEILICHUS JUISL peILICHUS JUTSL peILICHUST JUISL pEILICHUS
MIOCTaBJICHHOMN TOCTaBJIEHHOMN MOCTaBJIEHHOU MIOCTaBJICHHOM TOCTaBJIEHHOM
3a/1a4u. 3a/1a4u. 3a1a4u. 3a1a4u. 3a/1a4u.
NA-3 yk-1 - He moxer Cnabo Hocrarouno YcnenrHo
PaccMaTpuBaeT paccMoTpeTh paccMaTpuBaeT OBICTPO paccMaTpuBacT
BO3MOYKHBIE BO3MOIKHbBIE BO3MOKHbBIC paccMaTpuBaeT BO3MOIKHbBIE
BAPUAHTEI BapUAHTHI BapUAHTHI BO3MOKHBIE BapUAHTHI
pelienns peIICHUS 3a1auu peteHus BapUAHTHI petieHus
3anaum, U OIICHUTD UX 3a71a4u, 4TOObI peteHus 3aa4H,
OTICHHMBAs X JIOCTOMHCTBA U OLIEHUTh UX 3aj1a4u, YETKO OLIEHUBAS X
JOCTOMHCTBA H HEIOCTATKH. JIOCTOMHCTBA U OLICHHBAS HX JIOCTOMHCTBA U
HEIOCTATKHL HEJ/IOCTATKH. JIOCTOMHCTBA U HEJIOCTATKH.
HEJIOCTATKH.
-4y He moxer He nocratouno JlocTaTouHo Ouenn
I'pamoTHO, IpamoTHO, rpamMoTHO, rpaMOTHO, rpamMoTHO,
JIOTUYHO, JIOTUYHO, JIOTUYHO, JIOTUYHO, JIOTUYHO,




apryMEHTHPOBAH | apryMEHTHPOBaH | apryMEHTUPOBAH | apryMEHTHPOBAaH | apryMEHTHPOBAH
HO (hopMHUpyeT o o o 0
COOCTBEHHEBIE copMHUpOBaTH ¢dopmupyer ¢dopmupyer ¢dopmupyer
CYXJEHUS U COOCTBEHHBIE cOOCTBEHHBIE COOCTBEHHBIE COOCTBEHHBIE
OLICHKH. CYXIICHUS U CYXIICHHS U CYXXICHUS U CYXIICHUS U
OTtnmuaer OLICHKH. OLICHKH. OLICHKH. OLICHKH.
(hakTsI OT He otimmaaer Cnabo otmmgaer Xoportmo Brictpo
MHEHHH, (akTHI OT (baxTsI OTIMYacT OTJIMYaeT
MHTEpIIpETALNH, MHEHUH, OT MHEHUH, (hakTsI OT (axTsI OT
OLIEHOK U T.J. B | MHTEpHpETalNi, | UHTEepIpeTalui, MHEHUH, MHEHHH,
paccyXaeHUAX OLICHOK U T.J. B OLICHOK UHTEPIIPETALMN, | MHTEpIpETaLui,
JpYyrux paccyXaeHusx U T.J. B OLICHOK U T.1. B OLICHOK U T.J. B
YYacTHUKOB JIPYTHX paccyXIeHHsIX paccyXIeHUIX paccyXIeHUsIX
JIeSITEIIbHOCTH YYaCTHHKOB JIpYyTHX JPYTUX JPYTHX
JIeSITEIIEHOCTH YYaCTHHKOB YYaCTHUKOB YYaCTHHKOB
JIeITeIILHOCTH JIeSITeIIbHOCTH
N-5vi He moxer Cnabo Xopomuio YcnemHo
Omnpenensietr 1 OTIPEIEINTh OIIpeIeTIsIET U orpenenser orpeaemser
OLICHUBACT Y OLICHUTH OLICHUBAET 1 OLICHUBAET 1 OLICHUBAET
TIOCIIEACTBHS MIOCJIEACTBHSA TIOCIIEACTBHA TIOCIIEACTBHS MOCIIE/ICTBHSA
BO3MOXKHBIX BO3MOKHBIX BO3MOXKHBIX BO3MOXKHBIX BO3MOKHBIX
pelieHui 3a1auu peleHui peluieHui peleHui peleHui
3aJ1a4u. 3aauu. 3aaun. 3aJ1a4u.
VK-6. Cnocoben | U/I-1yx. He moxer He gocraTtouno B nocraTrounoii Venemno
YOpaBIATh ITpumenser s pekTuBHO YEeTKO CTeTIeH! MOJXET
CBOUM 3HAHUE O CBOUX MIPUMEHATH MMPUMCHSACT IMPUMCEHACT MIPUMEHATD
BpEMEHEM, pecypcax U ux 3HaHUE O CBOMX | 3HAHHE O CBOMX | 3HaHME O CBOMX | 3HAHHUE O CBOUX
BBICTPANBATh U npezenax pecypcax u ux pecypcax u ux pecypcax u ux pecypcax u ux
peanu30BBIBaTh | (JIMYHOCTHBIX, npeaenax npeaenax npezaenax npezaenax
TPaeKTOPHUIO CUTYaTHBHBIX, (JIMYHOCTHBIX, (JIMYHOCTHBIX, (JIMYHOCTHBIX, (JIMYHOCTHBIX,
CaMOpa3BUTH BPEMEHHBIX U CUTYaTHUBHBIX, CUTYaTHBHBIX, CUTyaTHBHBIX, CUTYaTHUBHBIX,
Ha OCHOBE T.J.), U BPEMEHHBIX U BPEMEHHBIX 1 BPEMEHHBIX U BPEMEHHBIX U
TIPUHITUTIOB YCIEUIHOTO T.J.), IS T.J.), IS T.1.), IS T.0.), IS
00pa3oBaHUs B BBITIOJTHEHHSA YCIIEITHOTO YCIIEIITHOTO YCIIEIITHOTO YCIIEITHOTO
TEUEeHHE BCel HOpyquHOﬁ BBIITIOJTHCHUA BBIIIOJIHCHU A BBIIIOJIHCHU A BBIIIOJTHCHUA
JKA3HU paboThLI. [IOPY4EHHOI [IOPYYEHHOMI [IOPY4E€HHOHI [IOPY4EHHOI
paboThL. paboThL paboThlI. paboTsL.
NI-2yi.s He moxer He nocraTtouno B nocraTounoii Ycnenino
[Tonnmaer 3¢ PeKTuBHO YETKO CTETEeHU MOJXKET
Ba)XHOCTb TIOHUMATh TTOHUMAET MOHUMaeT MIOHUMATh
TUTAHUPOBAHUS Ba)KHOCTb BaXHOCTh B)XHOCTD Ba)KHOCTb
MEPCTIEKTUBHBIX | TUTAHWPOBAHUS TUTAHUPOBAHHMS TUTAHUPOBAHUS TUTAHUPOBAHMUS
neneu MIEPCIIEKTUBHBIX | MEPCIEKTUBHBIX | MEPCIEKTHBHBIX | IIEPCHEKTUBHBIX
coOCTBEHHON neen neen nesei neen
JIEATEITLHOCTH C CcOOCTBEHHOI cOOCTBEHHOM coOCTBEHHON CcOOCTBEHHOI
y4eTOM JIESITEIBHOCTU C | JEATENIBHOCTU C | NEATENBHOCTH C | AEATEIbHOCTH C
YCIIOBUH, Y4ETOM Y4E€TOM Y4ETOM Y4ETOM
CpEACTB, YCJIOBUH, YCJIOBUH, YCJIOBUH, YCJIOBUH,
JIMYHOCTHBIX CPEICTB, CpPEICTB, CpPEICTB, CPEICTB,
BO3MOXKHOCTEH, | JIMYHOCTHBIX JIMYHOCTHBIX JIMYHOCTHBIX JIMYHOCTHBIX
JTanoB BO3MOXKHOCTEH, | BO3MOXHOCTEH, | BO3MOXKHOCTEH, | BO3MOXKHOCTEH,
KapbepHOTo 3TaIoB 9TaIoB JTaIoB JTaIoB
pocTa, KapbepHOTo KapbepHOTO KapbepHOTo KapbepHOTo
BPEMEHHOU pocTa, pocra, pocTa, pocTa,
MIEPCIEKTUBBI BpEMEHHOMU BpEMEHHOU BpEMEHHOU BpEMEHHOMU
pas3BUTHS MIEPCTIEKTUBBI TIEPCTIEKTUBBI MEPCTIEKTHBbI MIEPCIIEKTUBBI
JESITEIILHOCTH U | PA3BUTHS pas3BUTHS pas3BUTHS pas3BUTHUSA
TpeGOBaHI/Iﬁ JACATCIPHOCTU U JACATCIBHOCTHU U NCATCIBbHOCTHU U JACATCIBHOCTHU U
pBIHKA TpyJa. TpeOoBaHUI TpeboBaHuit TpeboBaHU TpeOoBaHUI
pBIHKA TPyAa. pBIHKA TpyAa. pBIHKA TpyAa. pBIHKA TPyAa.




N-3yk-6 He moxer He nocraTtouno B nocrarouHoit YcneniHo
Peanusyer 3¢ GEKTHBHO YETKO CTeneHu MOXET
HAMCUYCHHEIC peanu3oBarthb peanuzyer peanuzyer peanu3oBarthb
eNu HaMCUYCHHBIC HaMCUYCHHBIE HAaMCUYCHHEIC HAMCUYCHHBIC
JEATETBHOCTH C | NN enu ()18 e
y4eToM NESITENFHOCTH C | NESITEIBHOCTH C | ACATCIBHOCTH C | NESATEITBHOCTH C
YCIIOBHIA, y4eToM Y9eTOM y4eToM y4eToM
CpELCTB, YCJIOBUH, YCIIOBUH, YCIIOBUH, YCJIOBHH,
JUYIHOCTHBIX CPEICTB, CpPEICTB, CPEeICTB, CpEICTB,
BO3MOXKHOCTEH, | JIMYHOCTHBIX JMYHOCTHBIX JUYHOCTHBIX JTUYIHOCTHBIX
3TaIoB BO3MOKHOCTEH, BO3MOYKHOCTEM, BO3MOYKHOCTEH, BO3MOKHOCTEH,
KapbepHOTo 3TaIoB 9TaIoB 3TarNoB 3TaroB
pocrTa, KapbepHOT0 KapbepHOTO KapbepHOTo KapbepHOTo
BpPEMEHHOU pocra, pocra, pocTa, pocra,
MIEPCIEKTUBBI BpEMEHHOM BpEMEHHOMU BpEMEHHOM BpEMEHHOM
pa3BUTHA MIEPCIICKTHUBBI TIEPCIICKTUBBI MIEPCIICKTHBEI MIEPCIICKTHUBBI
NESTETPHOCTH U | Pa3BUTHSA pa3BUTHI pa3BUTHA pa3BUTHSA
TpeOoBaHMI ESITENFHOCTH U | NESITETBPHOCTA M | ACATCIEHOCTH M | NESATCIBHOCTH U
pBIHKA Tpy/Ia. TpeOoBaHUH TpeOoBaHuUit TpeOoBaHMI TpeOoBaHUH
pBIHKA TpyIa. pBIHKA Tpy[a. pBIHKA Tpy/a. pBIHKA Tpya.
NT-4yi.s He moxer He mocraTtouno B mocraTrounoi VYcneniHno
Kputnuecku s pekTuBHO YEeTKO CTeTIeHU MOJXET
OLICHUBAET KPUTHUYECKHU Kputnueckn Kputnuecku Kputnuecku
3G GEKTUBHOCTh | OLICHHBATH OIICHUBAET OIICHUBAET OIICHUBAET
ucnons3oBanus | apdexruBHocTh | ddpdexTrBHOCTL | 3ddexTHBHOCTL | 3 (HEKTHBHOCTD
BpPEMEHU H WCIOJB30BAHUSI | UCIIONB30BAHMS | WICTIONB30BAHUS | WCIOJIH30BAHUS
JPYTHUX BpPEMEHU H BPEMCHU U BPEMECHU H BpPEMEHU H
pEeCypcoB mpu JIPYTHX IPYyTUAX TPYTHAX TIPYTHX
pemeHus pecypcoB mpu PeCypcoB mpu peCypcoB mpu pecypcoB mpu
TTOCTaBJICHHBIX pemIeHus penreHus pemeHus perIeHust
3a/ad, a TakxKe MTOCTaBJIEHHBIX TTOCTaBJICHHBIX MTOCTaBIEHHBIX MTOCTaBIEHHBIX
OTHOCHTEITEHO 3amad, a TakxKe 3a1ad, a Takxe 3a/ad, a TakxKe 3amad, a TaKkxKe
MOJY4EHHOTO OTHOCHUTENBHO OTHOCHTENILHO OTHOCHTENHHO OTHOCHUTENBHO
pe3yJbTara. MOJY4EHHOTO MOJIy4E€HHOTO MOJy4EHHOTO MOJY4EHHOTO
pe3yJbTara. pe3yJbTara. pe3yJbTara. pe3yJbTara.
N-5vyk.e6 He moxer He nocraTtouno B nocrarouHoit YcneniHo
JemoHcTpupyeT | 3dpeKTHBHO YETKO CTETIeHN MOXET
uHrepec k yuebe | JlemoHctpupoBa | JlemoHcrpupyer | Jlemoncrpupyer | JlemoncTpuposa
1 UCIOJIB3YEeT Th HHTEPEC K HHTEpeC K yuebe | mHTepec K yuebe | Tb HHTEpeC K
npepocraBisieM | ydebe u 1 UCIIOJIB3YeT 1 UCIIOJB3YeT yuebe u
13(S HCTOIB3yeT MPEOCTaBIIEM | MPEIOCTABISAEM | HCIIONB3YET
BO3MOXKHOCTH MPEIOCTaBIIsIEM | BIe 13(S MIPEIOCTaBIIEM
JUTS 13 BO3MOKHOCTH BO3MOXKHOCTH 13
nproOpeTeHus BO3MOKHOCTH TUTS JUTS BO3MOKHOCTH
HOBBIX 3HAHUHA U | TS pHOOpEeTEeHUs npuoOpeTeH s TUTS
HaBBIKOB puoOpeTeHus HOBBIX 3HAHWH M | HOBBIX 3HAHUU M | MPHOOpETeHUS
HOBBIX 3HaHHUH U HaBBIKOB HaBBbIKOB HOBBIX 3HaHHUHU U
HABBbIKOB HAaBbIKOB
IIK-1 Croco6en | -1k He moxer Ci1abo MOKeET Xopomio MoKeT | YCHEIIHO MOXKET
OLIEHMBATh PUCK | JleMOHCTpUpYeT | JAEMOHCTPHUPOBAT | IEMOHCTPUPOBAT | IEMOHCTPUPOBAT | TEMOHCTPUPOBAT
Y OTIPEIETATh CIOCOOHOCTH b CITIOCOOHOCTH b CIIOCOOHOCTH b CIIOCOOHOCTH b CITIOCOOHOCTH

MepBI IO
00€eCTICUCHHIO
0e30IacHOCTH
pa3pabaTbiBacMO
W TEXHUKHU

OIICHUBATh PUCK
U OTIPEICTATH
MEpHI 10
00eCIICUeHHUIO
0e30MacHOCTH
pa3pabaTbiBacMO
W TEXHUKH

OIICHUBATh PHCK
U OIpEeIsATh
MEpBI 110
00eCIICUEHHUIO
0e301macHOCTH
pa3pabaTbiBacMO
W TEXHUKHU

OIICHUBATh PUCK
1 OTIPEIEIATh
MEpEHI 110
00€eCTICUeHHIO
0e30MacHOCTH
pa3pabaTbiBacMO
W TEXHUKHU

OIICHUBATh PUCK
U OIIPEIETATH
MEpHI T10
00€eCIICUEHHUIO
0e30MacHOCTH
pa3pabatbiBacMO
W TEXHUKH

OIICHUBATh PUCK
1 OTIPENeNsiTh
MEepEI 110
00eCIICUEHUIO
0€30MacHOCTH
pa3pabaTbiBacMO
W TEXHUKHU




I/III-2 K1 YmMmeer
OIpeAeATh
MEpBI 110
00CCIICUCHHIO
0e30IMacHOCTH
pa3pabaTbiBacMO
W TEXHUKH C

He moxer
OIpEeAEIATh
MEpBI 110
00CCIICUCHUIO
0e301MacHOCTH
pa3pabaTbiBaeMO
W TEXHUKH C

Cmabo MoxkeT
OIIpeAEHATh
MEpBI 110
00€eCTICUCHHIO
0e30IMacHOCTH
pa3pabaTbiBaeMO
¥ TEXHUKH C

Xopouio Moxer
OIpeAeATh
MEpHI 110
00€CIICUCHHIO
0e30IMacHOCTH
pa3pabaTbiBacMO
U TEXHUKH C

YcnenHo MoxeT
OIpEAEIATh
MEpBI 110
00CCIICUCHUIO
0e30MacHOCTH
pa3pabaTbiBaeMO
H TEXHUKH C

WCTIOJIb30BaHNE | WCIOJL30BAaHUE | HMCIIOJNB30BAaHHWE | MCIOJB30BaHHWE | MCIOJIh30BaHHE
M M M M M
MPOrPaAaMMHOTO MPOrPaMMHOTO MPOrPaMMHOTO MPOrPaAaMMHOTO MIPOrPaMMHOTO
obecrieyeHus. obecreueHusI. obecrieyeHus. obecrieyeHus. obecreyeHusI.
IIK-6 Criocoben | M1 He moxer Ci1abo MOKeT Xopouio MOKeT | YCHEIIHO MOXET
HCITONIb30BAaTh Hcnonp3yer HCITOJIb30BaTh HCITONIB30BAaTh HCIIOJIb30BaTh HCITONIb30BaTh
3aKOHBI U 3aKOHBI U 3aKOHBI U 3aKOHBI U 3aKOHBI U 3aKOHBI
METO/IBI METO/IBI METOIbI METO/IBI METO/IBI METOIbI
MaTeMaTHKH, MaTEeMaTHKH, MaTeMaTHKH, MaTeMaTHKH, MaTEeMaTHKH, MaTeMaTHKH,
€CTECTBEHHBIX, €CTECTBCHHBIX, €CTECTBECHHBIX, €CTECTBEHHBIX, €CTECTBCHHBIX, €CTECTBCHHBIX,
TYMaHHUTapHBIX TYMaHUTapHBIX TYMaHHTaPHBIX TYMaHHUTapHBIX TYMaHUTapPHBIX TYMaHHUTaPHBIX
" u i " u i
SKOHOMHMYECKHX | SKOHOMUYCCKHMX | SKOHOMHYECKHUX | SKOHOMHYECKHX | DKOHOMUYECKHUX | SKOHOMHUYECKHUX
HayK IpH HAYK IIpH HAYK IIpH HayK IpH HAYK IIpH HaYK IpH
peleHun pelIeHUH peleHuH pelreHun pelIeHuH peleHuH
npodeccroHanb | mpodeccuonanb | npodeccuoHans | npodeccroHans | MPodECCHOHANb | MPOQPECCHOHAND
HBIX 33724 HBIX 337124 HBIX 3374 HBIX 33724 HBIX 337124 HBIX 3374
W-2nks
He moxer Cnabo MoxeT Xopormio MOKeT | YCHENIHO MOXKET
Ywmersb 00OMEHHUBAThCS 00MEHUBATHCS 0OMEHHUBATHCS 00OMEHHUBAThCS
00MEHUBATBCS JaHHBIMU, JaHHBIMU, JTAaHHBIMU, JaHHBIMU,
JlaHHBIMH, nHpopManueii u | uHpopMarue 1 | mHGopMare u | nHbOpMAaNHEH 1
uHdopmauueii 1 | yudpossM IU(PPOBEIM I (GpPOBEIM U(PPOBEIM
M (ppOBbIM KOHTEHTOM KOHTEHTOM KOHTEHTOM KOHTEHTOM
KOHTEHTOM IIOCPEACTBOM IIOCPEACTBOM IIOCPEACTBOM IIOCPEACTBOM
MTOCPEIICTBOM
WHPOPMAMOHH | MHPOPMAMOHH | wH(pOpMANMoOHH | WH(GOPMAIMOHH
MHPOPMALMOHH | BIX TEXHOIOTHil BIX TEXHOJIOTHI BIX TEXHOJIOTHH BIX TEXHOJIOTHH

BIX TEXHOJIOTHHU
MIpU PEIICHUHN
npodeccnoHaib
HBIX 33129

[IPU PENICHUU
poheCCHOHATH
HBIX 337124

P PELICHUH
npodeccroHanb
HBIX 33/1a9

[IPU PELICHUH
npogecCuoHab
HBIX 337124

[IPU pEIICHUHN
poeCCHOHATH
HBIX 337124

B pesynaprare o0OCBOCHUS JUCHUIUIMHBI

CIEeIyIOIINEe Pe3yIbTaThl 00pa30BaHUS:

3HAMmbs.

oOyyJaromuics JOJDKEH JEMOHCTPUPOBATH

- metoabl (hopMooOpa3zoBaHMs M OOpaOOTKM 3aroTOBOK [UIsi M3TOTOBJICHHUS JeTajel
3a/laHHOM (POPMBI M Ka4eCTBa, UX TEXHOJIOTHUECKHE OCOOCHHOCTH;
- BIIASHHUE YCJIIOBUM TEXHOJIOTMYECKUX IIPOLIECCOB H3TOTOBJIICHUS M DKCIUIyaTaluud Ha
CTPYKTYpy M CBOMCTBAa COBPEMEHHBIX METAUIMYECKUX W HEMETAUINYECKHX MAaTepHUAIIOB;
3aKOHOMEPHOCTU TEOPUH PE3aHUs] KOHCTPYKLIMOHHBIX MAaTEPHUAIIOB;
- crnocoObl U pexXUMbl 00pabOTKH; METAIIOPEKYIINE CTAHKH U UHCTPYMEHTBI; CYIIHOCTh
SIBJIEHUM, IPOUCXOJALIMX B MATEPUAIIAX B YCIOBUAX DKCIUTyaTallMU U3IEIIUN.

ymemu:




- 000CHOBaHHO M TMPABWJIBHO BHIOMpAaTh MaTepuall, CIIOCOO IOJIyYeHHUs] 3aroTOBOK H
000py/IOBaHWE PA3TMYHOTO HA3HAYCHUS C YUETOM BIIMSHHS BHEIIHHUX (PAKTOPOB M TpeOOBaHHI
6e3omacHoi, 3¢ (HeKTUBHOMN IKCIUTyaTallMi U CTOMMOCTH;

- Ha3HavaTh OOpa0OTKYy B IENAX TMOJy4YeHHUS pabouux TIMOBEPXHOCTEH JeTayei,
00ecnevYnBaroINX BBICOKYIO HAJEKHOCTh U3JEIUNA, UCXOAS M3 33aJaHHBIX IKCIUTYaTaI[HOHHBIX
CBOICTB;

- BBIOMpATh palMOHANIBHBIA CHOCOO M PEXUMBI 00pabOTKHM JeTaneil, o0opyaoBaHUE,
MHCTPYMEHTHI; IPUMEHATH CPEACTBA KOHTPOJISI TEXHOJIOTHIECKUX MTPOIECCOB;

61a0emn.

- METOJIUKOW BBIOOpa KOHCTPYKLIMOHHBIX MAaTE€pPHajOB Ui HW3TOTOBJICHHS 3JEMEHTOB
MaIlliH U MEXaHW3MOB, HHCTPYMEHTA, JJIEMEHTOB pekuMa 00pabOTKH ¥ 000PYJOBaHUS, UCXOIS
U3 TEXHUUYECKUX TPEOOBAaHUH K U3IENINIO; METOAAMHU KOHTPOJISI KAUYECTBa MaTEpPHAJIOB;

- 3HAHWSMH Pa3IMYHBIX HAIIPABICHHUHA ITOJIE3HOTO HCIIOJIb30BAHMS TIPUPOIHBIX PECYPCOB,
SHEPrMM ¥ MaTepHalOB TMPH OKCIUTyaTallid, PEMOHTE M CEPBUCHOM OOCIY>KWBAaHUH
TPaHCHOPTHBIX M TPAHCIIOPTHO-TEXHOJIOTUIECKUX MAIIMH U 000PYIOBaHHS.

3.1 Marpuua cooTHeceHHsI TeM/pa31e10B Y4eOHOM TUCHMILTIMHBI (MOYJIfA) U
(¢GopMupyeMbIX B HUX YHUBEPCAJIBbHbIX M NPO(PeCcCHOHAIBbHBIX KOMIIETEH UM

Kowmmerenmu >o01ree

VK-1 VK-6 [K-1 |[IK-6 | KOMHectso
KOMIICTCHIINN

TCMBI, pasaciibl AUCHUIIIIMHBL

OU3NKO-XUMUYECKUE OCHOBBI
MatepuanoBeneHus. CTpoeHue u
CBOIiCTBa, (hopMHpOBaHUE CTPYKTYPHI
MCTAJUIOBIPH KPUCTAJUIA3ALIUH.
[Ipon3BoOACTBO UyTyHa, CTAJHU.
HpOI/IBBOI[CTBO IIBCTHBIX MCTAJIJIOB.

OCHOBHBIE ITOHSTHSA O CIIJIaBaX. 4
2’Kene3o u cIiiaBel HA €r0 OCHOBE.
JlerupoBannbie ctanu. CrijiaBbl + + + +
IIBETHBLIX METAJIJIOB.

DIIEKTPOTCXHUICCKUE MATEPHAIIBI.

TepMuueckas 1 XUMUKO-TEpPMHUYECKAs 4
00paboTKa KOHCTPYKIITMOHHBIX CTAJICH + + + +
U CIUIABOB IIBETHBIX METAIIOB

Hemerannuueckie KOHCTPYKIIMOHHBIE 4
Marepuaiibl. [lmacTmaccsl.

4 CTpyKTypa H coep:KaHue TMCHUIIMHBI (MOTYJIA)
OO01mmas TpyA0eMKOCTh AUCHUIUTHHBI COCTaBISAET 4 3a4eTHBIX equHuIbI (144 ak.4acoB).

4.1 O0bemM JUCHUNIMHBI U BUbI Y4eOHOH padoThI

Bup 3ansTuii ouHast hopma 3a04Has
0o0yJeHMSI dhopma
1 cemectp oOyueHust
2 Kypc
OO6mas TpyA0€MKOCTh TUCIUTUTHHBI 144 144
KoHTtakTHas paboTa ¢ 00y4aronMMucs, B T.4. 48 22
AynuTopHbIe 3aHATHS, B T.4. 48 22




Jlexnun 16

[IpakTuyeckue 3aHsATHS 16

o0 | O\

JlabopaTopHbIe pabOTHI 16

CamocrosiTenpHas paboTa, B T.4. 60

113

[IpopaboTka yueOHOTO MaTepuaa 1mo 28
TUCHUIUTHHE (KOHCIIEKTOB JICKIIHH, y4eOHUKOB,

MAaTEPHAIOB CETEBBIX PECYPCOB)

36

BrinojiHeHHE UHAWBUAYAIBHBIX 3a0aHUN 20

38

IloaAroToBKa K TECTUPOBAHUIO 12

39

KonTposb 36

9

BI/II[ HNTOT'OBOI'O KOHTPOJIA

9K3aMCH

OK3aMCH

4.2. Jleknun

Pa3znen nucuunnuHbl (MOAYIIs), TEMBI JTEKIUN

O0BeM B yacax

OYHas

dbopma
00yUcHUS

3a04YHas1

dbopma
00yUcHUS

®opmup
yeMbIe
KOMIIETE
HIUU

3 cemecTp

Pa3znen 1 «PU3MKO-XMMHYECKHE OCHOBBI
MaTepHaJI0BeACHUD)

1.1. O6urast xapakTepuCTHKA METAJIJIOB M MIX CILJIaBOB.
ATOMHO- KPUCTAJUINYECKOE CTPOESHUE METAIUIOB U CILIABOB.
ANIOTpONHS U aHU30TPOIUS METAJIIOB

1.2. KauecTBo 1 cBolicTBa MaTepuanos. PopmMupoBaHue
CTPYKTYpbl METAJJIOB U CILJIABOB MPU KPUCTAJUIU3ALIH.
[Tnactuueckas aedopMmanyst 1 MEXaHUYECKUE CBOICTBA.
MeTo/bl Hccie10BaHUS U UCTIBITAHNUS METAJJIOB.

VK-1;
VK-6;
IIK-1;
I1K-6

Paznen 2 «OcHOBHBIE NOHSATHSA O CILJIABAX»

2.1. OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS TBOMHBIX
Cru1aBoB. J[marpamMmma COCTOSIHHS CTUTABOB CHCTEMBI «KEJIE30-
yIJepo1». 3aBUCUMOCTh CBOMCTB CIUIABOB OT UX COCTaBa U
CTPOCHUS.

2.2.Knaccudukanus u MapkupoBKa cTajieil u criaBos. Cranu
YIJIEPOAUCTHIE OOBIKHOBEHHOTO KadecTBa. UyTyHBI.

2.3. JlerupoBaHHbIE KOHCTPYKIIMOHHbIE U UHCTPYMEHTAJIbHbIE
CTaH. DIIEKTpOTeXHUYEeCKHe MaTtepuanbl. Knaccudukanus u
MapKHPOBKa.

YK-1;
YK-6;
ITK-1;
I1K-6

Paznen 3 «TepMuyeckass 1 XUMHKO-TepMHYeECKast
00padoTKa KOHCTPYKIMOHHBIX CTAJIeH U CIIJIABOB
HBETHBIX METAJLIOBY

3.1. OCHOBBI TEXHOJIOTUN TEPMUUYECKON 00pabOTKHU U
MTOBEPXHOCTHOTO YIIPOYHEHHS JIETHPOBAHHBIX
KOHCTPYKIIMOHHBIX U MHCTPYMEHTAJIBHBIX CTaled M YYT'YHOB.
3.2 OCHOBBI TEXHOJIOTHUHU TEPMUUECKON 00pabOTKH CIIaBOB
IIBETHBIX METAJLIOB.

VK-1;
VK-6;
IIK-1;
ITK-6

Paznen 4 «Hemeraninyeckue KOHCTPYKIMOHHBIE
MaTepHaJIbDy

4.1. Hemeramnnueckue U KOMIIO3ULIMOHHBIE MaTEPHUAIIBI.
Mertoab! popmMooOpazoBaHUs U3IEINI U3 TTIOPOILKOB.
CtpykTypa u cBoiictBa. CriocoOwl nosrydeHus. [Ipumenenue.

VK-1;
VK-6;
IIK-1;
I1K-6

Hrtoro

16




4.3. IlpakTyecKkue (CEMUHAPCKHE) 3aAHATHS

Ne ouHas | 3aouHa |(Dopmupyemblie
paznena HaumenoBanue 3anstus S KOMITETCHITHT
2 MakpOoCTpYKTYpHBII aHAJIN3 METAJIOB U 2 1 VK-1; YK-6;
CIIJIABOB IIK-1; TIK-6
2 MUKpOCKOIIUYECKHI aHau3 METAIIJIOB U 2 1 YK-1; YK-6;
CIJIABOB IIK-1; TIK-6
2 N3mepenne TBEpAOCTH METAJJIOB U CILIABOB IO 2 1 YK-1; YK-6;
meTony bpunenis IIK-1; ITIK-6
2 N3mepenue tBeprocTy no Mmerony Poksermna 1 1 YK-1; YK-6;
ITK-1; TTK-6
3 N3ydenue quarpamMm COCTOSIHHS 2-X CIJIABOB 2 1 YK-1; YK-6;
ITK-1; TTK-6
3 N3ydeHue quarpaMm COCTOSIHUS CIIJIABOB 3 1 YK-1; YK-6;
CHCTEMBI «OKEJI€30-YIIepOIy» I1K-1; ITK-6
4 Tepmudeckas 00paboTKa CTaneH u CIIaBOB 2 1 YK-1; YK-6;
[IBETHBIX METAJIJIOB IIK-1; IIK-6
4 Ornpenenenrie NpOKaJIMBAEMOCTH CTaJIel 2 1 YK-1; YK-6;
METOJIOM TOPLIOBOM 3aKaJKH [TK-1; TIK-6
Hroro 16 8
4.4. JlabopaTopHble 3aHATHS
®opmup
O06bem B yacax UCTIONIB3yeMoe 1abopaTopHOe yeMble
Ne HanMeHOBAHNE pe e— o0opyaoBaHue U (KITH) KOMIIETE
paznena UCIIOJIb3YEMOE ITPOIPaMMHOE HIMH
(Tembr) SAHATHA dopma  hopma obecrieueHne (10 KaxK0i TeMe)
OydeHHusl [00ydeHHS
Paznen | 3anstue 1 2 1 Habops1 06pa31ioB OTIUBOK € VYK-1;
1 MakpoCTpyKTypHBIi nedexTaMu. YBeIUIUTEIIbHAS YK-6;
3 aHaJIN3 METAJJIOB U ayna. BUHOKyIspHBIN I1K-1;
ceMecTp | CIIJIaBOB MMKPOCKOIL. [1K-6
3anstue 2 2 1 Mertamtorpaduyeckuii VYK-1;
MUKpOCTPYKTYpHBIi mukpockon MMYVY-3; Habop YK-6;
aHaJu3 METaJuIoB U MUKPOULTH(OB; PEaKTUBBI 151 [1K-1;
CIIAaBOB TpaBJICHHSL. [1K-6
3anstue 3 Msmepenue 2 1 [Ipecc bpunenns u cnenuanehas | YK-1;
TBEPJOCTH METAIIJIOB nymna K Hemy. O6pasipsl nactun | YK-6;
U CILIaBOB I10 METOAY WJIY JUCKOB C ITapajulelIbHbIMU [IK-1;
bpunenns IJIOCKOCTSIMU U3 cTaiu, uyryHa | [1K-6
Y IIBETHBIX METAJIJIOB
3anstue 4 smepenue 2 1 [Ipubop «Poxsemna» tun TK-2. | YK-1;
TBEPJOCTH METAJLJIOB OO6pa31ibl TNIACTUH UK AUCKOB ¢ | YK-6;
U CIUIaBOB IO METOY napajuieIbHbIMU MIIOCKOCTAMHU [1K-1;
Poksema W3 CTaJIM, YyI'YHA U LIBETHBIX I1K-6
METaJJIOB
Paznen | 3anarue 1 Usyuenue 2 1 O06yuaronie-KOHTPOIUPYIOIIast YK-1;
2 JarpaMm COCTOSIHUS nporpamma MIREXCD-RW YK-6;
2-X CIJIaBOB IIK-1;




[1K-6
3andarue 2 M3yuyenue 2 1 -«- YK-1;
JyarpamMmmbl VK-6;
COCTOSIHUS CIUIaBOB IIK-1;
CUCTEMBI «KEJIE30- [1K-6
YIIEpOoI»

Paznen | 3ansarue 1 2 1 MydenbHas sreKTponeys Ams VYK-1;
3 Tepmuueckas HarpeBa 3aroTOBOK MO/ 3aKaiky. | YK-6;
o0OpaboTka craneit u Bannouku ¢ Bosoi, Habop IIK-1;
CILIaBOB I[BETHBIX HYMEPOBAHHBIX IJIACTHHOK U3 ITK-6
METAJIOB pa3JIMYHBIX CTaJeH,
CEKYHIOMED, IIMIIILIbI;
3anstue 2 2 1 O0yuaro11e-KOHTPOIUPYIOIIAst VYK-1;
Onpenenenue nporpamma MIREXCD-RW YK-6;
MPOKAJIMBAEMOCTH [1K-1;
cTaJiell METOIOM I1K-6
TOPIIOBOM 3aKaJIKH1
Hroro 16 8

4.5 CamocrosiTeqbHasi padoTa CTyIeHTa

O0BeM ak. 4acoB

Pazgen nucuuminHbl Bug CPC
OYHAas |3a04Has
[TpopaboTka yueOHOTO MaTepuaa 1mo
Paznen 1 Ousuko-xuMu4ecKue JMCLMIUIMHE (KOHCIIEKTOB JICKIIUA, 9
OCHOBBI MaTCPUAIOBEACHUA. y4eOHUKOB, MATEPUAIOB CETEBBIX 7 9
Crpoenue 1 CBOHCTBA, (OPMUPOBAHKEC | pecypcoB) 5 9
CTPYKTYPBI MCTAJLJIOB ITPH BbImosHeHHE HHIUBHYATbHBIX 3a1aHHUI 3
KpUCTaJUTH3AIUH.
[ToaroroBka K TECTUPOBAHUIO
Paznen 2 «OcCHOBHBIE TOHATHS O [TpopaboTka yueOHOTO MaTepHaia 1o
crutaBax» Knaccudukanus u JTUCIUIIINHE (KOHCIIEKTOB JIEKIIHA, 9
MapKUpoOBKa cTajei u cruraBoB. CTanu | yueOHMKOB, MATEPUAIOB CETEBBIX 7 9
YTJIEPOJIUCTHIE, JIETUPOBAHHBIE pecypcoB) 5 10
KOHCTPYKLUHUOHHBIE U BrlnonHenue MHAMBUYaNbHBIX 3aJaHUM 3
WHCTpYMEHTaJIbHBIC. YyTYHBI.
[ToaroroBka K TECTUPOBAHUIO
Paznen 3 Tepmuyeckas U XUMHUKO- [IpopaboTka yueOHOTO MaTepHaia 1o
TepMHuueckasi 00paboTka cranei u JTUCIUIUIMHE (KOHCIIEKTOB JIEKIH, 9
CIUIaBOB LIBETHBIX METAJLJIOB. y4eOHUKOB, MAaTEPUAIOB CETEBBIX ! 10
pecypcoB) g 10
BrinosiHeHME MHIUBUYAIBHBIX 3aJaHUN
[ToaroroBka K TECTUPOBAHUIO
Paznen 4 «Hemerannuueckue [TpopaboTka yuebHOTO MaTepuaia 1mno
KOHCTPYKLUHMOHHBIE MaTepUaIbD». JTUCIUIINHE (KOHCIIEKTOB JIEKIIHH, 7 0
[IBeTHBIE METAJUIBI U CIUIABHI. y4eOHUKOB, MAaTEPUAIOB CETEBBIX 5 10
pecypcoB) 3 10

BrinosiHeHUE MHIUBUYAIBHBIX 3aJaHUN




HOI[FOTOBKa K TCCTUPOBAHUTIO

60 113
Bcero:

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHSI 111 CAMOCTOSITEIIBHON PabOThI IO
qucturIuHe (Moyro): 1.

Marepunanosenenue. Koncnekr nekuuit. Coct. Hymnuesa JI.M. Muuypunck: MudypuHCcKuil
I'AY, 2017.-206 c.

2. .Marepuanosenenue. JlabopaTtopHbiii mpakTukyM. . (Hacts 1, wacts 2) Coct. Uymuuera
JIM., Acranos C.}O. Muuypunck: Muuypunckuii I'AY, 2017. — 260 c.

4.6 BoinosiHeHHe KOHTPOJIbHOM padoThI 00y4aroIMMUCS 3204HOI
(popmbI

enpro KOHTPOIBHOM PAOOTHI SBIISETCS MPUBUTHE HABBIKOB CAMOCTOSATEILHOTO
pelIeHNs KOHKPETHBIX 3a/1a4, CBI3aHHBIX C YMEHUEM JIy4Ille OPUEHTUPOBATHCS B CTPYKTYpax U
COJICP’)KAHNUU TEXHOJIOTHYECKUX MMPOIIECCOB:

- BBIOOpE MaTepuaa, METOJJOB U3TOTOBIIEHUSI M 00paOOTKH 3arOTOBOK ISl TOJTYYCHUS
TOTOBBIX JIETaJICH;

- OpraHu3alMu TMPOWM3BOJCTBA, a TaKXKE 3aKpeIUICHUs, yrayOneHus U OOOOIICHHS
3HAHWW, TMOJYYCHHBIX CTYJCHTOM Ha JIEKIUSAX W TMPAKTHYCCKUX 3aHATHUAX MO0 JUCIHILINHE
«MarepuanoBeieHHUE».

B koOHTpoONBHOW paboTe paccMaTpUBAIOTCS BOIPOCHI, CBSI3aHHBIC CO CTPOCHUEM U
CBOMCTBAMHM METAJUIMYECKUX, HEMETANIMYECKUX MAaTepHallOB U CIUIABOB CO CIENHUAIbHBIMU
cBoiicrBamu. Teopus criaBoB. Teopust U TEXHOIOTHs 00pabOTKH MaTepHAaOB.

B Ttabmuue 1 mpencraBieHbl HOMEpa BapuUaHTOB 3aJaHMil, pedepara (KOHTPOJIHHOM
paboThI), KOTOpbIEe HEOOXOAUMO MPETOCTABUTD JUIS 3AIUTHI.

Bxonowm B Tabauiy 1 sBistores 2 nocienHue qugpbl HOMepa 3a4€THOM KHIKKH.

Tabnuua 1 - Beibop BapuanTa 3aganus (mpumep)

JlBe
nocyeaHue nuQpsl 12 15 17 10 16 11 19 14 18 30
3a4€THON KHUKKU

Neo BapuaHnTa
3aJlaHus 21/5 | 18/7 | 2/15 | 3/8 13/7 | 5/14 | 18/6 | 7/27 | 25/4 | 9/1

4.6 KypcoBoe npoekTupoBaHue
He npeoycmompeno.

4.7. Conep:kanue pa3iejioB JUCHMILIMHBI

Beseoenue

3amaun AMCUUIUIMHBI, €€ COJCpXKaHWEe, METOJWKAa M IUIaH H3ydeHus. B3aumocsssp ¢
JPYTUMH OOLEMHKEHEPHBIMU U CHIELIUATBHBIMU JUCLUIUIMHAMM.

Kpatkuii nctopuueckuii 0630p pa3BuUTHs HAyKH O MaTepuanax U BKIAJ OT€YECTBEHHBIX
YUEHBIX M MHXeHepoB. Poib MaTepuanoBeleHHs B OOECIIEYEHHMM KadyecTBAa HPOAYKLIUH U
MOBBIIIEHUH 3(P(HEKTUBHOCTH MPOoU3BOCTBa. KpaTkuii 0630p pa3BUTHSA CBApOYHOTO, TUTEHHOTO



MPOU3BOJCTB, OOpaOOTKM METAJIOB [ABJICHHEM, pPAa3BUTHE YYCHHS O pPE3aHUU METaJUIOB.
CoBepIIeHCTBOBAaHUE CTAHKOB, HHCTPYMEHTOB U HHCTPYMEHTAIBHBIX MaTEPHUATIOB, IEPCTICKTHUBBI
pa3BUTHSL.

1 Mamepuanoseoenue. Cmpoenue u cmpykmypa memannioe

Knaccudpukanus TeXHUYECKUX U DJICKTPOTEXHUYECKUX MaTepuajoB. Marepuabl
METAJUTMYECKUE, HEMETATNIECKHEe, KOMIIO3UIIMOHHBIC, UX KpaTKas XapaKTepUCTHKA. ATOMHO-
KPUCTATMYECKOE CTPOCHHE METaNIMYecKuX marepuanoB. OCOOCHHOCTH CTPOEHHS peallbHBIX
KpUCTaUIOB W JeexTsl Kpuctaummdeckux Ten. [luddy3monnsie mpomeccsl B MeTase.
®opMHUpPOBaHUE CTPYKTYPbI METAIIOB U CIUIABOB IIPU KPUCTAJUIU3ALINH.

2 IInacmuueckas degpopmayusn u mexanuyecKue ceolcmea Memanioe u cnjiaeos

Yupyras u nnactuueckas aedopmarus. MexanusMm aedopmaruu. Buabl paspyiieHuit.
SIBneHune Hakiena u MpoIeCcChl peKPUCTAIN3ANK. BiusiHue Harpesa Ha CTPYKTYPYy M CBOWCTBA
neOpMUPOBAHHOTO MeTata. MeXxaHn4ecKue CBOWCTBAa METAIIJIOB U CIIABOB, HEMETAIITHIECKIX
MaTepHaoB.

3Cmpoenue mexanuueckux cniaeo8 u OUazpammsl COCMOAHUA

[TonsaTue: craB, KOMNOHEHT, ¢a3a. OCHOBHBIE THUITBI IUArPaMM COCTOSHUS CIUTABOB U
croco6b! ux nocrpoenus. [IpaBuio ¢a3 u orpe3koB. CBs3b AMarpaMM COCTOSIHUS CO CBOWCTBAMU
CILIaBOB.

4 /Keneszo u ezo cnnaewt

KomnoHeHTbl M (a3bl cUCTeMBbl >Kele30-yriiepoA. JluarpamMma COCTOSHHSI CHCTEMBbI
KEJIe30-UEMEHTUT. YTJIEpOAMUCThIE CTalM, HUX Kilaccupukauus, MapKUpOBKa U 00JacTh
NpUMEHEHUs. JlerupoBaHHbIE CTalM, BIUSHUE JIETUPYIOIIMX 3JIEMEHTOB  HAa CTPYKTYpy M
cBoiicTBa cTanu. YyryHsbl, CTPYKTypa U CBOMCTBA CEPOro, BHICOKOIIPOYHOI'O U KOBKOTO YYT'YHOB.
MapkupoBKa 1 IPUMEHEHHUE.

5 Tepmuueckasa u xumuxo-mepmuueckas oopadomka cmaiu

Teopuss u TexHOJOrHs TepMHUecKOW 00paboTku cranu. [IpeBpaiieHus cranu mnpu ee
HarpeBe M OXJaXKIeHUH. Buabsl Tepmuueckoil oOpaOOTKH: OTKHUI, HOpMajW3alus, 3aKajika U
OTITyCK. 3aKaJIMBAaeMOCTh U MPOKAIMBAEMOCTh cTajeil. TepmomexaHuueckass o0paboTka cTajei.
OCHOBBI XUMHKO-TepMUUYECKOU 00paboTku. [{eMeHTanus, a3oTupoBanue, IMaHUPOBAHUE U JIP.

6 Mamepuanvl, npumensemvie 6 MAWUHOCHMPOEHUU

KoHcTpyKkiioHHBIE METANIIIBI U CILIABBI. Y TJIEPOJUCTBIE KOHCTPYKIIMOHHBIE CTAJIH.

[ToBenenne matepuaioB B 0COOBIX yCIOBUSIX. JIernpoBaHHbIE KOHCTPYKIIMOHHBIE CTaIIH,
UX MapKuUpoBKa M INpUMEHEHHE. ABTOMAaTHble cTaiu. VHCTpyMEeHTallbHblEe CTajll U CIUIABBI.
Cranmu ansd pexylnmx U U3MEpPUTENbHBIX MHCTPYMEHTOB, TBEpJbIE CIUIaBbl. BBICOKONMpOUYHBIE
ctanu. CTanu U CIUIaBbl C OCOOBIMHU CBOWCTBAMU: YKapOMPOYHbIE, )KAPOCTOUKHUE, H3BHOCOCTOMKHNE
U IITaMIIOBOYHBIE CIUIaBbl. CTanM, yCTONYMBBIE K BO3JCHCTBUIO TEMIIEpATyPhl U paboueil Cpebl.
Koppo3noHHOCTOlKHE cTanu U CIulaBel. MaTepuaibl ¢ 0COOBIMU (PU3MYECKUMH CBOWCTBAMH.
DNEKTPOTEXHUUECKUE MaTepUAIIbl: TUAIEKTPUUECKUE, MPOBOAHUKOBBIE U TMOJYIPOBOJHUKOBBIE
MaTepuaibl, MAarHUTHbIE MaTEpUaJIbl.

7 Ileemnvie memannvl u cnaagvl. Hememannuueckue mamepuanst ANIOMUHUEBBIE U
MarHueBble cIiaBbl. Menp M ee cmiaBbl. TUTaH U ero cruiaBbl. Tepmuueckas oOpaOoTka
LBETHBIX METAUIOB M CIUIaBOB. [lOANIMIHUKOBBIE MaTepuaibl W CIUIaBbl. MapkupoBKa u
NpPUMEHEHHE IIBETHBIX METAUIOB W cIuiaBoB. Kiaccudukamus, CTpoeHHE U CBOICTBa
HEeMeTaJuInueckux marepuanoB. CTpykTypa U cBoicTBa nonumepoB. [lmactmaccel. Tumosbie
TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHbIE MaTepuaibl. Pe3nHoTeXHUUEeCKEe MaTepuaibl. MeTobl
nepepaboTKU TUIacCTMAcC U pe3uHsbl B uznenus. Obnacte npumeHeHus. CTeKIo.

Ilpou3eoocmeo uyzyna Vicxoqnsie MaTepualibl M TOJATOTOBKA UX K BhIIIaBKe. OCHOBHBIE
(hM3HKO-XMMHYECKHE MTPOLIECCHI MTOJIyYEeHUS YYTYHa.

Ilpouseoocmeo cmanu. PU3NKO-XUMUYECKHAE TIPOLECCHI ITOIYYEHUS CTAIH. Y CTPOHCTBO
u paboTa MapTEHOBCKUMX M  JJEKTpUYECKUX meued. PaznuBka M KpucTauM3alus CTallu.
Crpoenue cranpHOTO ciuTKa. PadunupoBanue cramm.



Cymnocmb cnocobos npouaeodcmea UGEMHbBIX Mmemaitioe. HpOI/I3BOI[CTBO MEIH,
AJIFOMHMHHA, TUTAHA.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

IIpy w3yyeHUM JUCHMIUIMHBI HCHOJB3YeTCs HWHHOBAIMOHHas oOpa3oBaTeibHas
TEXHOJIOTMSI Ha OCHOBE HHTErpallid KOMIIETEHTHOCTHOIO U JIMYHOCTHO-OPUEHTUPOBAHHOI'O
MOJIXOAOB €  JJIEMEHTaMU  TPATUIHMOHHOIO  JICKIIMOHHO-CEMHUHAPCKOTO  OOy4YeHHS ¢
UCTIOJIb30BaHUEM MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHH, UCCIIEAOBATEILCKOM MPOSKTHOU
NeSITEIbHOCTH U MYJIBTUMEIUHHBIX YI€OHBIX MaTepPHAIOB

Bun yue6HO# paboThI OO0pa3oBarenbHble TEXHOJIOTUN

DJEeKTpOHHBIE MaTepHalbl (B T.4. CETEBbIE HCTOYHHUKH), HCIIOJIb30BaHHE
MYJIbTUMEAUMHBIX CPEICTB, pa31aTOYHbII MaTepHal.

Jlexuun

[IpakTrueckue TectupoBaHue, BBITIOTHEHUE TPYIIIOBBIX ay IUTOPHBIX 3a/IaHUH,
3aHATHS WHJUBUTyaJIbHbIE JOKIA/b.

CaMOCTOSTEIbHEIE Brimonnenue pedeparuBHOM pabOTHI; MOATOTOBKA U 3aIlIUTA
paboThI COOOIIIEHUS C UCTIOJIB30BAHUEM CJIAN0BBIX TIPE3ECHTAIIU.

I'maBHas 3amaya JeKIHMH — pa3BUTh WHTEpEC K Y4EOHON AESITeNbHOCTH U KOHKPETHOM
y4e0HOM TUCIHILTHHE, COPMHUPOBATH OPUECHTUPHI TSI CAMOCTOSITEIIBHON paOOTHI.
3akperuieHUe MOJyYEHHBIX HABBIKOB MPOMCXOJUT IPHU BBIOJIHEHHH CaMOCTOSATEIbHBIX

paboT B KoOHIE Ja0OpaTOpHBIX (MPAKTUUYECKUX) 3aHATHM, C MCIOJIb30BAaHHUEM Y4eOHOTO H
HAy4YHOT0 00OPYZ0OBaHUS U MPHUOOPOB, BHIMOJIHEHHS TPOOJIEMHO-OPHEHTUPOBAHHBIX, TOUCKOBBIX
TBOPYECKUX 3aJIaHHII;

CaMocToATeIbHOE U3YUEHHE TEOPETUYECKOT0 MaTepuaa JUCIUIUIMHBI C UCTI0JIb30BaHUEM
Internet — pecypcoB, HHGOPMAITMOHHBIX 0a3, METOANYECKHUX Pa3pabOTOK, CHIEIHATbHON ydeOHOU
Y Hay4YHOU JIMTEPATYPBHI;

6. @oH/1 OLIEHOYHBIX CPEACTB AUCHUILIAHBI (MOTYJIs1)
6.1 ITacnoprt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUILINHE

«MarepuasioBeieHue»
Kopx O1eHOYHOE CPEACTBO
Ne KOHTpPOJIUpYE
KonTponupyemsle pa3nensl (TEMbI) popYy
/11 % MOH HanMEHOBAaHHUE | KOJI-
JTUCIUILTUHBI
KOMIIETEHIIH BO
u
1 Pa3nen 1. ®u3nko-xUMHYECKHE OCHOBEI TecToBEBIE 27
MarepuanoBenenus. CTpoeHue u 3a/1aHUs
CBOMCTBA, (HOPMUPOBAHHUE CTPYKTYPHI VK-1; YK-6; Tembl 2
METAJUIOB IPU KPUCTAJUTU3ALINH. [IK-1; [TK-6 pedeparon
[Ipon3BOACTBO UyryHa, CTAJIHU. Bomnpocsr qist 10
[Tpon3BOCTBO IIBETHBIX METAJIJIOB. 3auera
2 Paznen 2. OcHOBHBIEC MOHATHS O CILJIaBaX. VK-1; YK-6; Tecronmie 27
3a/IaHUs




2’Kene3o u cIIaBeI HA €r0 OCHOBE. IIK-1; ITIK-6 TeMsbl 2
JluarpamMma cOCTOSHUS pedepaton
XKEJIE30yTIIEPOIUCTRIX CIIaBoB. CTaliy. Bomnpocer st
3ayeTa 35
UyryHsl
Pa3nen 3. JlerupoBanHble Tecrosbie 26
KOHCTPYKUHMOHHbIE H HHCTPYMEHTAIBHBIE | /1 1 e 3a/laHusl
-1 YR-6; Tembl
cranu. CTaju ¥ CIUIaBhl CO CIICHUATBHBIMH ’ ’ 2
. [1K-1; ITK-6 pedeparon
cBoiicTBamu. L|BeTHbIE MeTalbl U
Bomnpocs qis 16
CIUIaBBl. DJIEKTPOTEXHUYECKUE MaTEPUAIIbI 3aueTa
TecToBble 25
Pa3znen 3. OcHOBBI TEXHOJIOTUN 3a7aHHs
TEPMUYECKON U XUMHUKO-TEPMHUUECKOU VK-1; YK-6; TeMbl )
00paboTku cTamu. MeToabl ITK-1; TIK-6 pedepaton
IIOBEPXHOCTHOI'O YIIPOYHEHUSA CTaJIU. Bormpocsr ast 5
3auera
Paznen 5.Hemerammueckue TecroBbie 12
KOHCTPYKIIMOHHBIE MaTCPHAIBI. _ _ 3a/iaHus
YK-1; YK-6; Tembl 2
[Imactmaccel. Pe3nHOBBIE MaTepHabl.
[1K-1; ITK-6 pedepaToB
Heoprannueckue matepuaisl. B
OTPOCHI JJIs 8
Komno3uimonsele MaTepuaibl. 3a9eTa
TecToBble 11
Pa3znen 6.0cHOBBI METAJIITyprUUECKOTO 3alaHuA
MIPOU3BOJACTBA. TeopeTnyecKue u VK-1; YK-6; ;eMH 2
edepatoB
TEXHOJIOTMYECKUE OCHOBBI IIPOLIECCOB ITK-1; IIK-6 pewep
N Bompocsr qis 5
MOPOILKOBON METAJLUTYPIHUH. 3avera

dopMa KOHTPOJII — TEKYIIUHA KOHTPOJb, PEUTHHrOoBOE€ TecThpoBaHue. Moaynbs Nel
(MakcuManbHas pedTUHroBas oneHka — 20 6amioB), Moayiab Ne2 (MakcuMalibHasi pelTHHIroBas
orieHka — 20 6auioB), SK3aMeH (MaKCUMallbHas PEUTHHTOBas oreHKa — 50 6aioB), TBOPUECKUI
6amn — 10 6amnoB

6.2 Bonpochl 1J1s1 3a4era

KPUCTAJUIMYECKOE CTPOEHUE METAJIJIOB (YVK-1; YK-6; I1K-1; I1K-6

K kaxoii rpymne MeTayuioB NpUHAAIEKAT JKEJIe30 U ero CIiIaBbl?

UTto Takoe 3JeMeHTapHas KpUCTaJUIM4ecKas siueiika’?

Kaxoit T cBsI3n XapakTepeH 1T MeTauIoB?

KaxoMy marepuazy COOTBETCTBYET MPsIMO POMOPIIMOHAIbHAS 3aBUCUMOCTh
3JIEKTPOCOIPOTUBIIEHUS OT TEMIIEPATyphI?

Kax Ha3zpIBaeTCs CBOHCTBO, COCTOSAIIEE B CITOCOOHOCTH BEIIECTBA CYIECTBOBAThH B Pa3TUIHBIX
KPUCTAITMUYECKIX MOAUDUKAIHSIX?

[IJIACTUYECKAS JEOOPMALIMSA U MEXAHUYECKUE CBOMICTBA METAJIJIOB (OK-
10; T1K-22;)

Urto Takoe pedopmarrus?

UYro Takoe ympyras nepopmarus?

UYro Takoe miuactuueckas aepopmanus?

Bnonb kakoi minockoctu 'K sierue Bcero mpoucxoauT CKOJIbXKEHNUE?

B 4eM paznuune MexIy ynpyroi U miacTHUecKol nedopmanueii?

BU/JbI CIINIABOB. OCHOBHBIE THUIIBI JUATPAMM COCTOSAHUA CILVIABOB.
JIMATPAMMBI COCTOSIHM S JIBOMHBIX CITJIABOB (YK-1; YK-6; I1K-1; ITIK-6



Uro Taxoe IUKBUIYyC?

Urto Takoe conuayc?

Yro Takoe 3BTEKTUKA?

[Ipu kakux TemMrepaTypHBIX YCIOBUIX KPUCTAIIN3YETCS IBTEKTUKA B JIBYXKOMITOHEHTHBIX
cruiaBax?

B uem oTiimdrie H3BTEKTOUTHOTO MIPEBPAIIEHHUS OT 3BTEKTHYECKOTO?

JTUATPAMMA COCTOSIHUS CTIJTIABOB «KEJIE30 — YTJIEPO/I» (YK-1; YK-6; I1K-1;
[TK-6)

Kakune monmumopdabie MoguQUKauN UMEIOTCS Y xKere3a?

Kak Ha3pIBaeTcs CTpyKTypa, NpeAcTaBisionias cOO0H TBepAbId pacTBOp yriiepojaa B anbgda-
xenese?

Kak Ha3pIBaeTcs CTpyKTypa, MpeAcTaBisionas co0oi TBepAbIi pacTBOp yriepoaa B TaMMa-
xenese?

Kak Ha3pIBaeTcs CTpyKTypa, IpeAcTaBisitonas codoi kapous xeneza Fe;C?

Kaxo#i criiaB winm 4uCThIif KOMIOHEHT, UMEET HAMMEHBIITYI0 TEMITEPaTypy IIJIaBICHHUS B CHCTEME
Kene30-Kapou sxemnesa’?

OCHOBBI TEPMUYECKOI OBPABOTKHU 1 IIOBEPXHOCTHOI'O YIIPOUHEHM S
CIINTABOB (YK-1; YK-6; I1K-1; TIK-6

UYem omnpezensieTcs: BHIOOp TeMIIEpaTypbl HarpeBa CIjiaBa 3aJJaHHOTO COCTaBa MPH TEPMUYECKOM
o0paboTke?

UTto Takoe meperpes?

Kakoit oTkur cremyer npuMeHUTh JJ1si CHATHS Je(OPMAOHHOTO YIIPOYHEHUS?

Kakoii Bug repmudeckoit 00pabOTKH MPUMEHHUTS JUIS yCTPaHEHUsT KapOUIHON CETKU B CTPYKTYpE
3aKaJICHHOW cTanmn?

Kak BrinsieT OOJNBIIMHCTBO JIETHPYIONINX JIEMEHTOB Ha MAapTEHCUTHOE TIpeBpalieHne?

MNOBEJEHUE MATEPUAJIOB B OCOBbIX YCIIOBUAX. YIJIEPOAUCTBIE CTAJIU
OBBIKHOBEHHOI'O KAUECTBA (YK-1; YK-6; I1K-1; TIK-6

K kaxoii kareropuy 1o Ka4ecTBy MpUHAAISKHUT cTanb Ctocn?

W3penus kakoro TUia MOTYT U3rOTaBIMBATHCS U3 cTallel Mapok 65, 707

K xakomMy Kimaccy 1mo paBHOBECHOU CTPYKType€ OTHOCATCSI OBICTPOPEXKYIIHE CTAITN?

Urto o3nagaet gncio 10 B mapke crraBa KU 35-107

JIETUPOBAHHBIE KOHCTPYKIMOHHBIE CTAJIU (YK-1; YK-6; I1K-1; ITIK-6

[IpenmymiecTBaMu JIETHPOBAHHBIX CTAJIEH 110 CPABHEHHIO C YTIIEPOIUCTHIMU SIBISIOTCA?

YKaxuTe MapKu KOHCTPYKIMOHHBIX CTaJIel MPUMEHSIEMbIX JJIS IIEMEHTUPYEMBIX JleTanei

Kakwue nerupytromiue 3neMeHTs! coaepkut cranb 38XMIOA?

JIETUPOBAHHBIE MTHCTPYMEHTAJIBHBIE CTAJIU (YK-1; YK-6; I1K-1; ITK-6

HazoBure cranm it ”HCTpyMeHTa XOJIOAHOTO JeOpMUpPOBaHUs, ITOJIBEprafolecs B padbore
0O0JIBIINM YJapHBIM HArpy3Kam?

Kaxosa poxn xapouma Bobdpama (WC), BXOASIIETO B COCTAaB TBEPABIX CILIABOB?

Hanwt nBe mapku ctaneii: 40X9C2 u 40X13. Kakas u3 HUX KOPPO3UOHHO-CTOMKAS
(HepkaBerornas)?

UYro Takoe HUXPOM, KaKOBO €r0 Ha3HaYeHHE?

KommiekcHo-nernpoBanHbIe CTall — 3TO CTAH?

LIBETHBIE METAJUJIbI U CIUTABBI (YK-1; YK-6; I1K-1; [1K-6;)

UTto Takoe iaTyHb?

Kax na3piBaetcs craB mapku J1627 KakoB ero xummdeckuit coctan?

KaxkxoBa Mapka nuTeitHOTO cIiiaBa, conepxkariero 12% Zn, 3% Sn,5% Pb, Cu - ocHoBa?

KaxoBbI OCHOBHBIE XapaKTEPUCTUKH ATFOMUHHS?

K kaxoii rpymnie nprHaasiexxaT allOMHHNAEBbIE CIUTaBhl THIIAa «AMr», Hanpumep, AMr6?

HEMETAJUIMYECKHE 1 KOMITO3ULIUOHHBIE MATEPUAJIBI (INTACTMACCBI)

Kakwue BemecTBa Ha3bIBAIOT MOJIUMEPAMU?

Kaxo#t n3 HamoHAUTENeN TTacTMacc: CII0AsHAsI MyKa, acOeCTOBBIE BOJIOKHA, CTEKIISTHHBIE HATH —
MOJTUMEPHBINA MaTepua’?

Kakue monumepHbie MaTepraibl Ha3bIBAIOT TEPMOIIACTHYHBIMU?

KaxoBa cTpyKkTypa MakpoMOJIeKyJ TePMOPEaKTHBHBIX MTOJMMEPHBIX MaTepHAIIOB?

Kakwue miactMaccsl Ha3pIBalOT TEPMOIUTACTHYHBIMU?



HEMETAJUIMYECKUE KOMITO3UIIMOHHBIE MATEPUAIJIBI (YK-1; YK-6; I1K-1; TIK-6

Kaxoit maTepran Ha3bIBaIOT KOMITO3UITHOHHBIM?

Kaxkue KOMITIO3MITMOHHBIC MaTCPpUajibl Ha3bIBAIOT Z[I/ICHepCHO-yr[pO‘IHeHHBIMI/I?

K xakum marepuanam otHocurca CAII-1?

SJIEKTPOTEXHUYECKUE MATEPUAJIBI (VK-1; YK-6; TIK-1; I1K-6)

Kak BiamsoT pacTBOpUMBIC B MEAH IPUMECH Ha €€ ANEKTPOIPOBOAHOCTH?

Kakune marepualibl Ha3bIBalOT KPHOIIPOBOJHUKAMH?

UTto mpencTaBisioT coooit crasel ASE, ATE? .

TEOPETUYECKHUE U TEXHOJIOTMYECKUE OCHOBBLI ITPOLIECCOB ITOPOILIKOBOU
METAJUTYPTUU (YK-1; YK-6; [1K-1; TTK-6)

[Ipu nony4eHur NOpoIIKa METOIOM PACIIBUICHUS JKUAKAX METAJIJIOB BO3AYyXOM YaCTHIIbI
MOpoIIKa UMEIT hopmy?

Metoa ¢popMooOpazoBaHus METAUTMYECKHUX MTOPOIITKOB 0€3 MPUII0KEHUS BHEIITHETO
JIABJICHUS Ha3bIBaeTCs?

Haubonee mupoko ass npeccoBaHus IOPOLIKOB IPUMEHSIOT IIPECChI?

KakoBa ponb ko6ansTa B TBEpJIOM CIUIaBe?

Kaxkoe cpipbe sBIISIETCSI OCHOBHBIM ITPH MPOU3BOJICTBE UyTyHa?

Bce KOMIUIeKThI OLIEHOYHBIX CPEACTB, HEOOXOUMBIX JIJISl OLIEHKH 3HAHUW, YMEHUH,
HaBBIKOB U (WJIN) ONbITa JEATEILHOCTH, XapaKTepU3YIOIIUe dTanbl JOPMUPOBAHUS KOMITETECHIIUH
B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI (MOAYJIST) OAPOOHO MpeCTaBICHbI B JOKYMeHTe «DOH]
OLIEHOYHBIX CPEJCTB JUCLUIUIMHBI (MOIYJIS)».

6.3 llIxa/ia OlEHOYHBIX CPEACTB

YpoBHu Kpurepumn oueHuBanust OueHo4yHbIEe
OCBOEHMUS cpeacTBa
KOMIEeTeHINIH (K0J1. 6aJ1J10B)
[TponBuHyTHI | 3HAET: TECTOBBIE 3aJaHUS
«OTIU4HO» - COCTaB, CTPOEHHUE U CTPYKTYPY METAIIMUECKHUX, (3040 6annoB);

HEMETAIUTMYECKHUX U SJIEKTPOTEXHUUECKUX pedepar
MaTepHaJIoB, JUIsl MPUHATHS 000CHOBAHHBIX (7-10 6annoB);
TEXHUUYECKUX PEIICHUN UX MPUMEHECHHS, BOIIPOCHI K

- METO/IbI CTAHJIAPTHBIX UCTIBITAHUH (PU3UKO- 9K3aMEHY
MEXaHUYECKUX CBOWCTB UCIIOIB3YEMBIX (38-50 6amnoB)
MaTepHaiOB U TOTOBBIX H3/ICIHIA.




bazoBsiit 3HAeT: TECTOBBIC 3aIaHUS
«XOPOIIO» - COCTaB, CTPOCHHE U CTPYKTYPY METAIUTUUECKHX, (20-29 6annon);
HEMETAIUTMYECKHUX U SJIEKTPOTEXHUUECKUX pedepat
MaTepHayIoB, JUIsl MPUHATHS 000CHOBAHHBIX (5-6 6amna);
TEXHUUYECKUX PEIICHUN WX IPUMECHCHHSI, BOIIPOCHI K
- METO/IbI CTAHJJAPTHBIX UCIIBITAHUHN TIO 9K3aMEeHy
ornpeAeNeHuI0 (PU3UKO-MEXaHHUECKUX CBOWCTB ( 25-36 6amnoB)
UCIIOJIb3YEMBIX MaTEpUAJIOB U TOTOBBIX H3JIEIIHIA;
- HE B MTOJIHOM 00bEME 3HAET MPHUHIIUIIBI
yCTpoiicTBa, pabOThl U KOHTPOJISE TUTIOBOT'O
MeTaI000pabaThIBarOIEro 000pyA0BaHUS,
UHCTPYMEHTOB U IPUCIIOCOOJICHUI;
ymeerT:
- hopMHpOBaTH CIy’KeOHOE HA3HAYEHUE U3ICTUI
MAaITMHOCTPOEHUS U 3JIEKTPOOOOpYAOBaHUS,
OTIpeIeTIsATh TPEOOBAHMS K UX KAYECTBY, BRIOUPATh
MaTepUabl A1 UX U3TOTOBIEHUS, CIIOCOOBI
TIOJTYYCHUS 3aTOTOBOK;
BJIaJIeeT:
- HE BJIQJICET CBEICHUSIMH O MEPCIIEKTUBAX
Pa3BUTUS MaTEPHUATIOBEICHHUS U TEXHOJIOTUU
MOJTY4YeHHUsI 1 00pa0OTKH HOBEHIIIMX MAaTEpPHAJIOB;
[Toporossrit 3HAeT: TECTOBBIC 3aJaHUsI
- COCTaB, CTPOCHHE U CTPYKTYPY METAUTUUECKHX, (14-19 6annog);
«YIOBIIETBOPUT | HEMETAJUTMYECKUX H IICKTPOTEXHUIECCKUX pedepar
€IILHOY MaTepHuaoB; (3-4 6amna);
yMmeeT: BOIIPOCHI K
- cJ1ab0 OPUEHTUPYETCS B BHIOOPE CPEICTB 9K3aMEHY
M3MEpPEHUI 1 KOHTPOJIS ¢ COOI0ICHUEM (18-23 6anmnoB)
YCTaHOBJICHHBIX TPEOOBaHUM, EHCTBYIOMINX HOPM,
IIpaBWJI U PETJIAMEHTOB (CTaHAAPTOB);
BJIajJieeT:
- yTaeTcs B BBIOOPE TEXHOJIOTUIECKUX MPOIECCOB
nepepadOTKN METAJIOB U CIUIABOB B TOTOBBIE
U3JICIIHSL.

Huzknit 3HAEeT: TECTOBLIE 3aIaHUS
(omoporoBslii) | -HE BIaJ€ET TEPMUHOJIOTHEN KypCa; (0-13 6annoB);
(kommeTeHIUs | - c1abo OPUEHTUPYETCS B BHIOOPE METOOB pedepar

HE 00pabOTKK ¥ MPUMEHEHUS MaTEPUAJIOB, (0—1 6ammn);
chopMHUpOBaHa) | TEXHOJIOTHI U3TrOTOBJICHUS; BOITPOCHI K
(0-34 6amna) — 3K3aMEHY
« HE (0—16 6anyoB)
YIOBIETBOPUTE
JBHO»

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE 00ecnieyeHne JUCIUILTUHbI

(MoayJin)

7.1 OcHOBHas JUTEpaTypa
1. BonkoB I'.M., 3yeB B.M. Marepuanosenenue. - M. U3a. uentp «Axagemus», 2013.

448c.




2. OcbkuH B.A., baiikanosa B.®. Kapnenkos u ap. I[IpakTukym no MaTepuaaoBeIEHUIO U
TEXHOJIOTMM KOHCTPYKIMOHHBIX MarepuanoB — M.: KonocC, 2007. -318c.

3. Kapnienkos B.®., barpamos JI.I'., baiikanosa B.H. Marepuanosenenue. Texnonorus
KOHCTPYKIHOHHBIX Marepuaios. - M.: KonocC, 2006. - 310 c.

4.. MarepuanoBeaenne u texHojorus meramioB / [.I1. derucos, M.I'. Kapnman, B.M.
MarronuH u 1p. — M.:Beicur.uik., 2002. — 862 c.

7.2 lonoJHUTEIbLHAS JIUTEpPATYypa

1. TeGexun, A. B. VYmpaBineHue KkauecTBOM : Y4eOHHMK Ui OakamaBpuara u
MarucTparypsl [Onek-TpoHHasiid pecypc] / A. B. Tebekun. — 2-e u3n., nepepad. u gon. — M. :
WznatensctBo FOpaiit, 2017, Pexum moctyna: https://www.biblio-online.ru/book/2D9ADC68-
CDDC-4F29-8AA4-6B6AE97A6BF2

2. bamma, O.M. OG6paboTtka aeraneii Ha crankax ¢ UIIY. OGopynoBanue. OcHacTka.
Texnonorus. [DnekTpoHHbId pecypc] — Onekrpon. nan. — CII6: Jlans, 2015. — 368 ¢. —
Pexum noctyna: http://e.lanbook.com/book/64322 — 3ari. ¢ 3kpana.

2. 3y6apeB, KO.M. CoBpeMeHHble HHCTPYMEHTAJIbHbIE MaTepHalbl. [DIEKTPOHHBIN
pecypc] — Omnekrtpon. gan. — CII6: Jlanmp, 2014. — 304c. — Pexum pgocryma:
http://e.lanbook.com/book/595 — 3arm. ¢ skpana.

3. HekpacoB C.C. O6pabotka marepuanoB pesanuem / C. C. HekpacoB. - 2-e u3nm.,
nepepab. u gom. - M.: Komnoc, 1997. - 320 c.: ui.

7.3 Meroauveckue YKa3aHUA M0 OCBOCHHUIO TUCHMILIMHBI

1. Marepuanosenenue. Koncnekr nekuuit Coctr. Yymmnuea JIL.M. — MuuypuHck:
Muuypunckuii I'AY, 2017 -206c¢.

2. MarepuanoBenenue. Jlaboparopusiii mpaktukym Coct. Uymudea JI.M., Acramnos
C.IO. - Muuypusnck: Muuypusnckuii 'AY, 2017 —260c.

3. MeToauueckue yKazaHUs MO HM3YYEHMIO JUCUUIUIMHBI U 33JJaHUsl JJI KOHTPOJBHBIX
paboT cryaeHTaM 2 Kypca OYHOM M 3a04HOM ¢opmbl 00yueHus coct. Uymmuera JI.M.
Muuypunck: Muuypunckuii 'AY, 2017 —42c.

7.4 HNuadpopmanuonnbie u nudpoBble TEXHOJOTMM (MpPOrpaMMHOeE
o0ecmevyenne, COBpPeMeHHbIe TMpPo(ecCHOHANIbHBIE 0a3bl [JTaHHBIX H
UHGOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI)

VYyebHast JaucHMIUIMHA (MOAYJb) MpEeAyCMaTpUBAaeT OCBOCHHE HWH(POPMALMOHHBIX H
UQPPOBBIX TEXHONOTUH. Peanu3aryst 1ndpoBbIX TEXHOIOTHI B 00pa3oBaTeIbHOM MPOCTPAHCTBE
ABISIETCA OJHOW W3 BaXHEHIIMX Lened oOpa3oBaHUs, Jarolledl BO3MOXKHOCTb DPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaromUXcsi Kak OyIyInMX BbICOKOKBATH(DUIIMPOBAHHBIX
CIELIUAJINCTOB.

HudpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO pemieHHs
3agad  Npo¢EeCCHOHAIBHOIO, COLMAIBHOIO, JIMYHOCTHOTO XapakTepa ¢ HCIOJIb30BaHUEM
pa3IMYHBIX BHJIOB KOMMYHHKALMOHHBIX TeXHOJOrWid. OcBoeHHe HHU(POBBIX TEXHOJOTHH B
paMKax JaHHOW JUCHMIUIMHBI (MOJYJsl) OPHUEHTUPOBAHO Ha CIIOCOOHOCTh O€30MacHO H
Ha/JIeKalUM  00pa3oM  MOJy4aTh JOCTYH, YIPaBlIATh, WHTETPUPOBATh, OOMEHUBATHCA,
OLIEHUBAaThb U cO3JaBaThb HH(POPMALMIO C TIOMOLIBI LHU(POBBIX YCTPOHCTB U CETEBBIX
TexHonoruii. @opMupoBanre NU(PpPOBON KOMIIETEHTHOCTH MpEIoyiaracT padoTy C NaHHBIMH,
BJIaJICHNE UHCTPYMEHTAMH 11 KOMMYHHKALUH.



7.5.1 J1eKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBI M 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHe YCIYr OT
01.09.2025 Ne 6/1 (CeteBast 3neKTpOHHAsT OMOIHOTEKA).

2. baza maHHbIX 3neKTpoHHBIX MHPOpManroHHBIX pecypcoB @PI'BHY INHCXb (morosop
o o0ecrneueHuIo JocTyna K AJIEKTpOHHbIM HH(popMaunoHHbIM pecypcam PI'BHY IHHCXb
yepe3 TepmuHan ynainennoro goctyna (TY /] ®T'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrponnoe m3narensctBo FOPAUT (https://urait.ru/) (1oroBop Ha okazaHue
yCIIyT TO TPEJOCTaBIEHUIO J0cTyna K obOpaszoBarenbHOM minaTdopme OOO «DnekTpoHHOE
u3gatenbctBo FOPAMT» ot 01.09.2025 Ne 7326).

4. DnexkTpoHHO-OMOMMoTeyHass cuctema «Bepuanckuii»  (https:/vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Tpou3BeaeHui oT 26.03.2020 Ne 14/20/25).

5. baza nanneix HOb «HarumonanbHast anekrponHas 6uonuortekay (https://rusneb.ru/)
(moroBop o nmoakmouenun kK HOb u npenocrasnenun nocryna k oosekram HOb ot 02.09.2024
Ne 101/H2b/4712-n).

6. JloroBop O COTpyIHHUYECTBE 110 OKAa3aHHUIO OMOIMOTEUHO-WH(OPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIOYT TOJb30BaTENIIM YHHMBEPCUTETa W3 4YHCIAa HHBAIUIOB IO 3PEHHUIO,
CITA0OBUISAININX, WHBAIHIOB JIPYTHX KATETOPUW C OTPaHHMUYEHHBIM JIOCTYIIOM K WH(pOpMAIWH,
JUI, UMEIONIMX TPYIHOCTH ¢ uTeHHeM IiockonedatHoro Tekcra TOI'BYK «TambGoBckas
oOnacTHas yHuBepcalibHas HaydHas OuOimoteka uMm. A.C. [lymkuaay Owman «CrnenuansHas
oubmuorexka mus ciaenbix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (moroBop o
corpyanudectse oT 10.10.2024 Ne 0001).

7.5.2. UnopManmoHHbIE CIIPABOYHbIE CHCTEMBbI
1. CnpaBounas npaBoBast cuctema Koncynprantllotoc (1oroBop nocraBku, ajanrtaiuuu u
comnpoBoxAeHUs dK3eMIuIIpoB cucteM Koncynprantllmtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHbIM nepuoanueckuil cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha

yciyru 1o conpoBoxkaeHuto ot 11.02.2026 Ne 194-01/2026).

7.5.3. CoBpeMeHHBbIe MpOo(deccHoHATIbHBIE 0a3bl JTaHHBIX

1. ba3za naHHBIX HOPMATHUBHO-NIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTeIbHOM
nporpammsbl «Pocmetomy (morosop ot 06.11.2025 Ne 505/2025)

2. baza nannpix Hayunoii snextponHoit Ombmmorexkn eLIBRARY.RU — poccuiickuit
WHPOPMANIMOHHO-aHATUTUYECKANH TIOPTall B OOJNACTH HAyKH, TEXHOJOTHUH, MEIUIMHBI H
oOpa3oBanus - https://elibrary.ru/

3. I[Moptan oTkpwITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTle JaHHble @enepanbHOM CoykObl TOCYIAPCTBEHHOM CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. JIMLIEH3MOHHOE U CBOOOHO PACIPOCTPaHsieMOe POrpaMMHOe
o0ecrieyeHne, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BO/ACTBA

Ne Haumenosanue PazpaboTunx JocTtynHocTh Ccbuika Ha Enunbit PexBusutThI
o (JTMIeH3MOHHOE, | PEecTp POCCHHCKHUX TIOJTBEPKIAIOIIETO

(mpaBoobmanate cBO0OOTHO nporpamm st OBM JIOKyMeHTa (TIpH

) pactpoctpansiem | u B]l (mpu Hammanmn) HaJIMY1H)

oe)

1 Microsoft Windows, Microsoft JInuensuonnoe - JInnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpokx

JieiicTBrs: OeccpodHO



https://e.lanbook.com/
https://vernadsky-lib.ru
https://rusneb.ru/
https://www.tambovlib.ru

AHTHBHpYCHOE AO Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3nOHHBII
MIPOTrpaMMHOE «Jlaboparopus ov.ru/reestr/366574/? norosop ¢ OO0
obecrieueHne Kacnepckoro» sphrase id=415165 «Codreke» ot

Kaspersky Endpoint (Poccns) 09.12.2024 Ne 6/#,
Security aist OnzHeca CPOK JIEHCTBUS: €
09.12.2024 1o
09.12.2025
MoiiOduc 00O «Hossie Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0

CraHapTHBIH - oOnavHbIe ov.ru/reestr/301631/? «PyOukony»

OducHsIiT makeT TEXHOJIOTHUY sphrase_1d=2698444 ot 24.04.2019 Ne
Juisl paboTHI C (Poccust) 03641000008190000
JIOKYMEHTAMH 12

U TIOYTOH CPOK JEUCTBHUS:
(myoffice.ru) beccpouHO
OdwucHslif makeT AO «P7» Jlnuensnonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Oc¢pucy ov.ru/reestr/306668/? «Codrexe»
(meckTomHas BEpCHsl) sphrase_1d=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JICHCTBUSI:
OeccpouHO

OmneparonHast 00O "bazaner | Jlumenswonnoe | https://reestr.digital.g Kontpakt ¢ OO0

cucremMa «AIbT CcBOOOIHOE ov.ru/reestr/303262/? «Codrexcy

O6pa3zoBaHue» MIPOrpaMMHOE sphrase id=4435015 ot 24.10.2023 Ne

obecrneuenue" 03641000008230000
07
CpOK J€HCTBUS:
OGeccpouHo

IIporpammHuas AO Jlunensuonnoe | https://reestr.digital.g JInueH3noHHBIH
cUcTeMA JIIS «AHTHIIATAAT» ov.ru/reestr/303350/? noroBop ¢ AO
oOHaApyKEHUS (Poccwust) sphrase_1d=2698186 «AHTHUIUIaTHAT OT

TEKCTOBBIX 23.05.2024 Neo 8151,
3aMMCTBOBaHUH B CPOK JIEHCTBUS: C
Y4eOHBIX U HAYIHBIX 23.05.2024 no
paboTax 22.05.2025
«AnTumaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOTP pacrpocTpaHseM
nokymeHtoB PDF, oe
DjvU
Foxit Reader Foxit CobogHO - -
- IPOCMOTP Corporation pacnpocTpaHseM
nokyMeHnToB PDF, oe
DjVU
7.5.5. Pecypcnl HHPOPMALMOHHO-TEJIEKOMMYHHUKAUOHHOM ceTH
«AnTepHeT

1. http://www.knigafund.ru [OnekrponHsiii pecypc] DaekTponHas oubnuoreka «Kaura
®onrmy. DoHJ HNMEKTPOHHON OMOINOTEKH COACPIKUT B TTOTHOM focTyre 34189 kuur yueObHOU 1
Hay4YHOH HaIpaBJIECHHOCTH.



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
http://www.knigafund.ru

2. http://www.edu.ru [DnextpoHHslii pecypc]. DemepanbHbiii moptan «Poccuiickoe
o0pa3oBaHHE» — KaTalor 00pa30BaTEIBHBIX WHTEPHET-PECYpCOB C PyOpUKAaIMeHd MO CTyIeHH
0o0pa3oBaHUs, MPEIMETHOM OOJNacTH, THIy M IeieBoi ayautopuu. CoIepkuT ydeOHbIC
MaTepHabl, y4eOHO — METOJUYECKUE MaTepHaibl, CIPABOYHbIC U HOPMATHUBHBIC JTOKYMECHTHI,
JIIEKTPOHHBIE MEPUOJMYECKUE M3JaHUs, HaAyYHbIE MaTepPHalbl, IPOrpaMMHBIC MPOAYKTHI. ba3a

JaHHBIX BKIto4yaeT 59 542 ccpuiku u 1 158 kaTeropun

7.5.6. LudpoBbie HHCTPYMEHTHI,

npouecce

LMS-miatdopma Moodle

Bupryansnas gocka Mupo: miro.com

Bupryansnaas nocka SBoard https://sboard.online
Oo6naunbie cepBuchl: Suaexc./Juck, Obmako Mail.ru
Cepaucsl onpocos: Augexc @opmer, MyQuiz

Cepsucsl Buaeocssizu: SHaekc Tenemoct, Webinar.ru
CepBHC  COBMECTHOW  pabOTBI HaA  TIPOEKTAMH
http://www.trello.com

ANl

JUTS

HEOOIBIINX

NpUMeHsieMble B 00pPa30BaTeJIbLHOM

rpymn  Trello

7.5.7. llnppoBbie TEXHOJOTHH, IPUMEHSAEMbIE IIPU U3YUYEHUH TUCITUIIJIMHBI

Ne | Hugpossie Bunst  ydyeOHoOW pabotsl, | DopMupyembie NAK
TEXHOJIOTHH BBITIOJIHSIEMbBIE C | KOMIIETEHIIUH
NpUMEHEHHEM  IU(PPOBOH
TEXHOJIOTHH
1. | Obmaunsie Jlexuuu I1K-6 Cnocoben | MI-2pke
TEXHOJIOTHH [TpakTHUYecKHe 3aHITHS HCITOJIb30BaTh
3aKOHBI M MeTompl | ¥ METh
MaTeMaTHKH, 00OMEHUBATHCS
€CTECTBEHHBIX, AQHHBIMH,
rymanutapubix  u | AHQOpManmei u
SKOHOMUYECKUX IHQPOBBIM
HayK mpu pemenuu | KOHTCHTOM
npodeccuonabapix | TOCPCACTBOM
3ajad nH(}OpMAITMOHHBIX
TEXHOJIOTUI pu
pelIeHnn
npodhecCuOHaTBHBIX
3a/1a4
2. | bonpmue Jlexmun IIK-1 Cnocoben | UJI-2 k1 YMeer
JTAHHBIC [TpakTHUeCKHE 3aHATHS OIICHWBATh PHUCK U | OMPEACIATH  MEpPhI
3. | Texnonoruu Jlexuuu OMpEAENATh MEPHI | IO  00ECIeYCHHIO
OecTpOBOTHOM [IpakTrueckue 3aHATUS no obecreyeHNO | OE€30MMaCHOCTHA
CBSI3U CamocrosrenbHas pabora | 6e30macHOCTH pa3pabaTbiBacMOii
pa3pabarbiBaeMON | TEXHUKHU c
TEXHUKH HCITOJIb30BaHUEM
IPOrPaMMHOTO
obecreueHus.

8 MarepuajbHO-TeXHUYECKOEe o0ecnevyeHne M CIUIIUHbI (MOAYJIs1)

VYyeOHble 3aHATHI
ayIUTOPUSIX OCHAIIEHHBIX CIEAYIOIINM 000pyJ0BaHUEM:

U caMOCTOsITeNbHAs paboTa O00y4aromuxcs

IMPOBOOATCA B

| YueOHast ayuTOpHSI IS IPOBEACHUS | IIpoekTop Acer XD 1760D (uaB. Ne 1101045115);



http://www.edu.ru

3aHATHM JICKIITMOHHOTO THTA (T.

MuuypuHck, yi. UHTepHanmoHanbHasl,
n.101 - 3/301)

2. Dkpan Ha mtatuBe (MHB. Ne 1101047182);

3. Hoytbyk Lenovo G570 15,6’ (uaB. Ne
410113400037);

4. Habopsl 1IeMOHCTPAIIMIOHHOTO 000PY/I0BaHMS 1
y4eOHO-HATJISITHBIX ITOCOOHIA.

VYyeOHast ayiuTopust AJisi IPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA,
TPYIIOBBIX U MHAUBUAYAIbHBIX
KOHCYJIbTaIi (J1abopaTtopust
MalImHOCTpoeHus ) (T. MUYypHHCK,
yi. UntepnanmonansHas, 1oM Ne 101,
3/218)

1. Cton paGouwnii mabopatopHbiii (MHB. Ne
1101040325);

2. ITeub mydenpuas (uHB. Ne 1101044560);

3. XKamozu (unB. Ne 1101060385, 1101060386);

4. lIkad nns noxkymenToB (MHB. No2101063484,
2101063489);

5. Bubparop sn.mex. UB 107A (unB. Ne 1101062176);
8. locka yueOHas (uuB. Ne 2101043019);

9. Teepaomep (mHB. Ne2101062317).

VYueOHast ay TMTOpHS 111 IPOBEICHUS
3aHATHHA CEMUHAPCKOTO THUIIA,
KypPCOBOT'O IIPOEKTUPOBAHHUS
(BBIOJIHEHHUSI KyPCOBBIX

paboT), rpynnoBbIX U
VHIMBHUyaJIbHBIX KOHCYJIbTALU,
TEKYILEro KOHTPOJIS U
IPOMEKYTOUHON aTTecTauuu (T.
MuuypuHck, yi. MaTepHanonansHas,
noM Ne 101, 3/216)

1. Kommbrotep Sintrise ¢ MOHUTOpOM Samsung (MHB.
Ne 2101042502);

2. [Tnotrep HP Designjet 111 Tray Al (uHB.
Ne2101045306);

3. Hka¢ ans nokymeHToB (MHB. Ne2101063483)

4. Cucremusbiit komriekt: [Iponeccop Intel Original
1155 LGA Celeron G1610 OEM (2,6/2Mb), MonuTop
20Asus AS MS202D Blak 1600*900 0,277mm.
250cd/m2, matepunckas mnata ASUS P8H61-M LX3
(3.x), BeHTHJIATOD, NAMSITh, )KECTKUN AUCK, KOPIYC,
KJ1aBuaTypa, Mbib (MHB. Ne 21013400449,
21013400450, 21013400466, 21013400467,
21013400468, 21013400469, 21013400506,
21013400507);

5. Kommetorep C-200 (unB. Ne 1101044534);

6. Komnsrorep P-4 (unB. Ne 1101044536);

7. Ilnotrep A1HP (unB. Ne 1101044537);

8. Komnbrorep OLDI 310 KD (unB. Ne 1101044564);
9. Jlocka HacteHHas 3-x snemeHTHas /{H-3314 (uHB.
Ne 41013600125)

Ilomernienue A1 caMOCTOSTEIbHOM
pabotsl (. MU4YypHUHCK, yiI.
HurepuanuonansHas, 1oM Ne 101,
3/219)

1. IIpoextop Acer XD 1760D (unB. Ne 1101044562);
2. ®akc-moneM U-1496E (unB. Ne 2101042501);

3. Wkad mst ogesxxaer (waHB. Ne 2101063476,
2101063480);

4. kad ans noxkymentoB (MHB.Ne2101063487,
2101063490, 2101063491);

5.Cuctemnsiii kommuiekT: [Iponeccop Intel Original
1155 LGA Celeron G1610 OEM (2,6/2Mb), Monutop
20Asus AS MS202D Blak? 1600*900 0,277mm.
250cd/m2. Marepunckas mata ASUS P8H61-M LX3
(3.X), BeHTHIISITOP, MaMSITh, )KECTKUN JUCK, KOPITYC,
KJIaBHaTypa, Mbiib (MHB. Ne 21013400451,
21013400470); 6. YriomMep ¢ HOHLYCOM MOJIEIb
1005 (127) (unB. Ne 21013400714); 7.
HIxa¢ maboparopusiii (uaB. Ne1101040353,
1101040356, 1101040357, 1101040358, 1101040359);
8. IIpunrep Canon LBR 1120 (unB. Ne1101044523,
1101044524);




9. HoytOyk (uHB. Ne 1101044561);

10. TTeur mukpoBosiHOBasi (MHB. Ne 1101060377);

11. PaznaTune xonogHoi u ropsueit Boasl WBF (uHB.
Ne4101044561); KommbroTepHast TEXHUKA
noJIKIItoueHa B cetu «MHTepHeT» U obecrneueHa
poctynom Kk OMOC yHuBepcuTeTa.

Pabouvas nporpamma AUCHUIUIMHBI (MOAYJISI) COCTaBIEHA B COOTBETCTBUU C TPEOOBAHUAMMU
®I'OC BO no nanpasnenuto — 20.03.01 «Texnocdepnast 6e3omacHocTb» oT 25 mast 2020 r. Ne
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CocraBuTenb:
JOIICHT Kadeaphl CTaHIaPTH3AINH, METPOJIOTHH U TEXHUIECKOTO cepBrca, K.T.H. MumuH M.M.;

Peniensent: noueHT kadeapel arpOMHKEHEPHH U 3JIEKTPOIHEPreTHkH, K.T.H. ['ypbsHos J[.B.

[Tporpamma pa3paborana B cootBeTcTBUU ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccmoTpeHa Ha 3acemanuu kadenpbl «CTaHmapTU3alysi, METPOJIOTUS U
TEXHUUYECKUI cepBUC», poTokoa Ne 8 ot 1 anpenst 2021 r.

[IporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOUUECKONH KOMUCCUU MHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021r.

[IporpamMma yTBepik[ieHa Ha 3acelaHuU y4eOHO-METOJIUYECKOTO0 COBETa YHUBEPCHTETa
npoTtokoi Ne 8 ot 22 anpens 2021r.

[Iporpamma nepepaboTaHa u JI0MOJHEHA B COOTBEeTCTBHH ¢ TpeboBaHusiMu ®I'OC BO.

[Iporpamma paccmotpena Ha 3acenannu «CTangapTU3aus, METPOJIOTUS U TEXHUUYECKHUI
cepBuCy, MpoTokoa Ne 8 ot 10 utonst 2021 r.

[Tporpamma nepepaboTaHa u JOMOHEHA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccmoTpeHa Ha 3acelaHud Kadeapbl CTaHAAPTU3ALWH, METPOJIOTHH H
TEXHUUYECKOTO cepBUca, IpoTokoa Ne 7 ot 13 ampens 2022 r.

[IporpamMma paccMoTpeHa Ha 3acelaHuu y4eOHO-METOMUECKONH KOMUCCUN MHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

[IporpamMma yTBepikJieHa Ha 3acelaHuU y4eOHO-METOJMYECKOTO0 COBETa YHHUBEPCHUTETA
npotokoi Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTana u I0MOTHEHA B COOTBEeTCTBHH ¢ TpeboBanusiMu ®I'OC BO.

[Iporpamma paccMOTpeHa Ha 3acelaHUM Kadenpbl CTaHIapTH3alMH, METPOJOTHH U
TexHuueckoro cepuca. [Iporokon Ne 9 ot 5 urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOANYECKONH KOMUCCUN HHKEHEPHOTO
uactutyta ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 10 ot 19 urons 2023 r.

[Iporpamma yTBepxkeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOTO COBETa YHHBEpPCHUTETA
npoTokos Ne 10 ot 22 utonst 2023 r.

[Tporpamma nepepaboTaHa u A0MOIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Iporpamma paccmoTpeHa Ha 3acelaHud Kadeapbl CTaHAApTU3ALWH, METPOJIOTHH H
TEXHUUYECKOTO cepBuca, IpoTokoa Ne 10 ot 13 mas 2024 .

[IporpamMma paccMoTpeHa Ha 3acelaHuu y4eOHO-METONUECKONH KOMUCCUU MHKEHEPHOTO
nHctutyra ®I'60Y BO Muuypunckuii I'AY, npotokon Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBepikJieHa Ha 3acelaHuU y4eOHO-METOJIMYECKOTO0 COBETa YHHUBEPCHUTETA
npotokoi Ne 9 ot 23 mas 2024 r.

[Iporpamma nepepaboTana u JA0MOHEHA B COOTBEeTCTBHH ¢ TpeboBaHusiMu ®I'OC BO.

[Iporpamma paccMOTpeHa Ha 3acelaHUM Kadenpbl CTaHIapTH3alMK, METPOJOTHH U
TEXHHYECKOT0 cepBuca, mpoTokosa Ne 8 ot 7 anpeinst 2025r.




[Tporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-METOINYECKONH KOMUCCUN MHKEHEPHOTO
nactutyta ®I'BOY BO Muuypunckuii ['AY, npotokois Ne 8 ot 14 anpens 2025r.

[Iporpamma yTBepxk/eHa Ha 3acellaHUM Y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHUTETA
npotokod Ne 8 ot 23 anpens 2025 roaa.

ITporpamma nepepaboTaHa 1 A0MOIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[IporpamMma paccMOTpeHa Ha 3acelaHuu KadeIpbl arpOMHKEHEPUU U
ANEKTPOIHEPIEeTUKH, TPOTOKOJI Ne 8 ot 6 ampesnst 2026r.

ITporpamma paccMOTpeHa Ha 3ace€aHnu y4eOHO-METOANYECKON KOMUCCUH HHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 8 ot 13 anpens 2026r.

ITporpamma yTBepKJ€Ha Ha 3aceJaHUH Y4EOHO-METOJMUECKOr0 COBETA YHUBEPCUTETA
npotokoia Ne 7 ot 22 anpens 2026 rona.

OpI/IFI/IHaJ'I JOKYMCHTAa XPaHHUTCA Ha Kaq)ezlpe CTaHdapTu3lanuu, MCTPOJIOTHU U
TCXHUYCCKOI'0 CECpBUCA.



		2026-08-27T09:06:01+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "МИЧУРИНСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ"
	Я являюсь автором этого документа




