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1. HEJX OCBOEHMA U CHHUIIJINHbI

Llens oOCBOEHHS JUCHUIUIMHBI «MaTepHaloBeICHHE CHENHUATBHBIX MaTepHalioB» —
NpUOOpETEeHHEe  YHUBEPCAIBHBIX M MPOQECCUOHAIBHBIX  KOMIETEHIUH, TPEeXyCMOTPEHHbBIX
tpeboBarusmMu OI'OC BO, cBs3aHHBIX ¢ GOPMHUPOBAHMEM TECOPETHUECKUX H MPAKTHYECKUX 3HAHHW
B 00/1acTH (UBUYECKHUX OCHOB MAaTepUAIOBEIICHUSl, H3yueHHe OOBEKTUBHBIX 3aKOHOMEPHOCTEH
3aBUCHUMOCTH CBOMCTB CILIABOB, IPUMEHIEMBIX B TEXHUKE, OT UX XUMHUUYECKOTO COCTaBa, CTPYKTYpbI
U YCIOBHH OJKCIUTyaTalldd, a TakXke METOAOB YIPOYHEHUs JUls Haubonee 3hPeKTUBHOIO
UCIIOJIE30BaHUS.
3anaumn:
paBUJIbHO OLIEHHBATH CBOHMCTBA MATCPUANIOB, IPUMEHSIEMBIX B TEXHHKE, aHATH3HPOBATh JaHHbIC 00
HX COCTaBE, CTPYKTYpPE U criocobax MonydeHus;
omnpejeneHye obnactel pallMOHATBHOIO MPAKTHYECKOTO MCIIOJIb30BaHMS CIIEIIMATBHBIX MaTepUAIOB
C YYETOM YCIIOBHH UX DKCIUTyaTaIuHy;
yMETh YCTAaHABJIMBATh CBS3b MEXJY COCTaBOM, CTPYKTYpod CcIiaBa W (hH3HUECKMMH.
MeXaHHYECKUMHU, XHMUYECKUMHU, TEXHOJIOTHUECKUMH U IKCIITYaTallHOHHBIMK CBOHCTBAMM:

UMETh TPABHIBHO CGHOPMHUPOBAHHbIC HAy4YHBIE IIPEACTABICHHUS O pPEATbHBIX BO3MOXKHOCTAX
YIyYIICHUS] KAKUX-THOO0 CBOMCTB CIIJIABOB MTyTeM U3MEHEHUS ero CTPYKTYPhI;

3HaTh 000 BCEX Crocobax YIPOYHEHMs! CILIABOB, KOTOPHIE MOTYT 00eCNeYUTh JOJArOBEYHOCTL M
paboTOCOCOOHOCTh H3AEIUH

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOH
Jucnunnnaa «MaTtepuanoBeieHUE ClIEUUATIbHBIX MaT€pPUaIoB» OTHOCHTCS K 4YacTH. GopMUpveMoi
y4acTHUKaMHU 00pa3oBaTeIbHBIX OTHOLLEHHUH.

‘ 3. HTAHUPYEMBIE PE3YJIBTATHI OBYUEHUS 110 JUCITUTIIVIMHE
IInanupyemble pe3ynbTaTel OOYYEHHs IO [UCHUIIMHE, COOTHECCHHBIE C TMIAaHHPYEMbIMH
pesyasTaramu ocBoeHus OIIOII (koMneTeHIUAMEU U MHONKATOpaMH TOCTHXKEHUS KOMITETEHIIMI ).

o ITnanupyemsle pe3ynsTaThl 06yUeHHS M0 AUCLIMILIUHE, B COOTBETCTBHU C
OPMHPYCMbIE MHAUKATOPOM JOCTHXEHHUA KOMIIETEHLIMH HaumenosaHue
KOMIIETEHLMH
HHavkaTop NOCTIREHHA OUECHOYHOI'V
(K00, codepicarue PesynbraThl 00ydenus no
KoMmnemeHyuu) KOMIICTCHLIMH IHCUMIUIMHE cpeactsa
(K00, codepacanue unouxkamopa)
YK-1. CnocobeHn | YK-1.1. 3naer npuHumunsl cbopa, | 3naeT npuHuunel cbopa, ordopa u VcTHble H
OCYIIECTBJISATH otbopa " 060611enns | 06061eHNs HHDOPMaLUH, METOANKH TECTOBbIE
KpUTHUYECKUH aHanu3 | UHpOpMaLUH, METOAMKH | CHCTEMHOTO TMOIXOJAa [J pelleHus BOMPOCHI,
HpoOIEeMHBIX CHCTEMHOTO noaxona 11 | npoecCHOHATbHBIX 3a/ay npakTHYeCkHe
CUTyaluit Ha OCHOBE | pelleHHs ApoecCHOHANBHBIX 3afaHus
CUCTEMHOTO 3a1ay.
noaxouna, VK-1.2. YmeeT ananuzupoBaTbh U | YMeeT aHaJIM3UPOBaTh u
BbIpabaThIBaTh CHCTEMaTH3UPOBATh CHCTEMATH3HPOBATh  Pa3HOPOAHbIE
CTpaTeruio IEWCTBUH | pa3HOpPOAHbIE JaHHbIE, OUEHHBATh | JAAHHbIE
3¢ dexkTHBHOCTD npoueayp
aHanuza npodiaeM M MpPUHATHA
peweHnii B npodeccuoHallbHOM
JeATeIbHOCTH.
VK-1.3. Bnageer Mertomonorueii | Bnageer cnocofHocThio  pemiats
CUCTEMHOINO M KPUTUYECKOTO | MPOM3BOACTBEHHbIE "
aHanu3a MpoOJIEeMHBIX CUTyalUMil; | HccremoBaTenbckve — 3ajayd,  Ha
METOAMKAMH [OCTAHOBKM LENM, | OCHOBE (yHIAMEHTANbHbIX 3HAHUI B
onpeneneHus criocoboB  ee | ofnacTh  MaTepuUanoBeleHHS U
JOCTHXKEHUS, pa3paboTKK | TEXHOJIOTHH MaTepHasoB
cTparerud AeACTBUM.
TK-1. Cnocoben | [1K-1.1. 3naer ocHoBHble Tumbl | 3HaeT  CBONCTBa u o6s1acTu YeTHbIC 1t
000CHOBaHHO METAJVIHYECKHX, NPUMEHEHUA  OCHOBHBIX  Ipynn TECTOBbiC
(OCMBICIEHHO) HeMeTalTHYeCKUX M | METAUTHYECKUX M HEMETATUYECKHX BONPOCH!,
HCIOJIB30BATh KOMMO3ULIHOHHbIX  MaTepvaloB | MaTepHallos; npakTUYecKue




3HAHUA ~ OCHOBHBIX | Pa3jMYHOrO  Ha3HaYeHMsA JUIA | PuU3MUYECKYIO CYLIHOCTb  SIBNEHMH, 3adaHms
TUMOB peleHus npodecCHOHAbHBIX | MPOUCXOAAMX B MaTepHanax B
METAITHYEeCKHX, 3ajay YCIOBHAX NPOU3BOACTBA non
HEMETAJUIMYECKUX M BO3JEHCTBUEM BHELIHUX (HAKTOPOB
KOMIO3MLMOHHbBIX (HarpeBa, OXJAXIEHUs W Ap.), HX
MaTepHalioB BJIMSIHUA HA CTPYKTYPY, @ CTPYKTYpBI
Pa3IUYHOTO — Ha CBOICTBA  COBPEMEHHBIX
Ha3Ha4YeHHs, B TOM MeTaNIMYECKMX MaTepHasioB
qucne [IK-1.2. VYmeer ycraHaBnuBaTh | YMeEET yCTaHaBJIMBATb
HaHOMaTepHaJIoB 1 | 3aKOHOMEPHOCTH  B3aMMOCBA3H | 3aKOHOMEPHOCTH B3aHMOCBSI3H
peueHus cocraBa MaTepHaoB, HX | COCTaBa MaTepHajioB, X CTPYKTYpbl
NPO(ECCHOHANILHBIX | CTPYKTYpbI H ¢bu3nko- | ¥ HU3HKO-MEXAHUYECKHX CBOMCTB
3aza4. MEXaHHUECKUX CBOMICTB
IMK-1.3. Bnapeer cnocobHocThio | Bnaneer CMOCOBHOCTBIO
000CHOBaHHO (ocMbICNeHHO) | 060CHOBaHHO (OCMBICTIEHHO)
HCMOJb30BaTh 3HAHUA OCHOBHBIX | MCMOJIb30BaTh  3HAHMS  OCHOBHBIX
THIIOB MEeTaJUIMYECKUX, | THIOB MeTaJIH4YeCKUX "
HEMETANIMYECKUX ~ MATepHaioB | HEMETANITUYECKHX mMartepuanos
pazu4YHOTO Ha3HaYeHUs | pa3IM4YHOrO Ha3zHaueHUs ans
npogecCHOHATILHBIX 3a]ay petuenus npodeccHOHaNBHbIX 3a/1a4
MK-2. Crocoben | TIK-2.1. 3Haer NPUHUMNLI | 3HaeT HayuHble OCHOBBI BbIOOpa VYeTHbie |
OCYILECTBIIATD palHoHaILHOIO BbIOOpa | METAINUYECKHX U HEMETANIUYeCKHUX TECTOBbIC
paLMOHATBHbI MaTepHanoB, OUEHKH HAaEe)KHOCTH | MaTepHaloB BONPOCHI.
BbIOOp MaTepHaoB M | MaTepuanoB U 0ObEKTOB npaKTHYeCKHe
ontumusuposars MX | TIK-2.2. Vmeer aHaiu3upoBaTb | YMeeT  aHaNU3UpOBaTb  YCIIOBUA 3aaHus
pacxomoBaHue Ha | ycnoBus MCIONB30BaHNUA | MCHOJIb30BAHUA MaTepHaosB,
OCHOBE aHanM3a | MaTepHasioB, bopmyaupys | hopMyaupys TpeboBaHus
3aJaHHbIX  ycnoBui | TpeGoBaHus HEOOXOAUMBIX | HEOOXOAHUMBIX ¢busuko-
IKCITyaTaluu (U3NKO-MEXAHNUECKHX, MEXAHMYECKHX, JKCITyaTaUHOHHBIX
MaTepuanoB, OLUEHKH | IKCIIyaTalHOHHBIX CBOWCTB K | CBOWCTB K HUM, BKJIIOYast
uX HAEXKHOCTH, | HUM, BKJIIOUAsA 3KOJOTHUHOCTb W | DKONMOTHYHOCTb M 3IKOHOMHYECKYHO
OKOHOMUYHOCTH M | 3KOHOMMYECKYI0 3(¢PEKTUBHOCTL | 3PPEKTHBHOCTL WX NPOM3BOICTBA;
JKOJIOTHYECKUX UX TIPOU3BOJCTBA; OCYLUECTBIATH | OCYLIECTBIATH PallHOHANBHBINA BbIGOp
NoCeACTB UM palroHaNbHbI BbIOOp | MaTepUaioB, ONTHMH3IUPOBATH KX
HNpHMEHEHU MaTepHasoB, ONTUMH3IUPOBATh UX | PACXOJOBAHHE HAa OCHOBE aHalu3a
pacxoJoBaHWe Ha OCHOBE aHANIM3a | 3aJaHHBIX YCNOBMIl 3KCnnyatauuu
3aJaHHBIX YCIOBWH 3KCIUTyaTalldd | MaTepHUanos, OLIEHKH ux
MaTepHasos, OIIEHKH WX | Hale)KHOCTH,  3KOHOMHYHOCTH U
HaleXKHOCTH, JIKOHOMWUYHOCTH H | 3KONOTUYECKHX nocneacTBuit
3KOJOTHYECKUX nocaeACcTBUH | MPUMEHEHHs
NpUMEHEHHUS.
[IK-2.3. Bnageer crnocobHocTeio | Bnaneer HaBbIKaMH BbIOOpa
OLIEHUBATb HaJexHOCTb | MaTepHasoB UlA 3aJaHHbIX YCIOBUil
MarepyaJoB W JOJNTOBEYHOCTb | IKCMIyaTalMH ¢ y4eToM TpeboBaHuii
KOHEYHBIX W3LENAWH U3 HHUX, | TEXHOJOTHUHOCTH, 3KOHOMHYHOCTH,
UCIIONb3YS 3HAHUA O B3aUMOCBA3M | HANE)KHOCTH M JOJITOBEYHOCTH
coCTaBa, CTPYKTYPBI U | BKOJIOTHYECKHX  [OCNEICTBHA  MX
JKCMIyaTaUMOHHBIX CBOHCTB NpUMEeHEHHUs
MK-4. Crnocoben | TIK-4.1. 3naeT meToab! aHanu3a U | 3HaeT MeTOAbl aHanu3a U oO6paboTku YcTHblE U
OpraHu30BaTh 0bpaboTku pe3yJIbTaToB | pe3yJbTaToB 3KCHEPUMEHTOB, TECTOBbIC
NPOBECHUE AaHANM3a | IKCIIEPUMEHTOB, npaBuia | MpaBUaa  OQOPMICHHS  OTHETHOI BOTIPOCHI,
n aHaIW3UpOBaTh | OQOPMIIEHHUS OTYETHOH | NOKYMEHTaLHH npakTUyeckue
CTPYKTYpY  HOBbIX | JIOKYMEHTalMH 3aJaHisl
MaTepHaos, [MIK-4.2. VYMeer aHanu3kpoBaTh | YMEET aHAIU3UPOBATb CTPYKTYpY
ajanTUpOBAaTh CTPYKTYPY HOBBIX MATEpHAJOB; | HOBbIX MaTepHallOB, YCTaHABJIMBATh
METOAUKH ananTyupoBaTh METOIOMKH | CBA3b  COCTaBa M CTPYKTYpH!
uccne 0BaHus HCCIleIOBaHuUs CBOWCTB | Marepyajla €  MEXaHHUYECKUMHU,
CBOACTB MAaTEPHUANIOB | MaTepPUAIOB K  NMOTPEOHOCTAM | XUMHUECKHUMH, TEXHONOTHYECKMUMHU U
K noTpeGHOCTAM | MPOM3BOACTBA W pa3pabaTbiBaTh | IKCIIYyaTALLMOHHBLIMH CBOHCTBAMM
NpPOU3BONICTBA U | cnenuagbHble METOTUKH
pazpabaTbiBaTh IIK-4.3. Bnameer  HaBelkamu | Brnageer HaBbIKaMH aHanusa
criellHajIbHbIe aHaM3a pe3yJbTaToB | pPe3yJbTaToB UCCJIe IOBaHUH,




METOMKH. MCCneA0BaHUH, (opMynupoBaHus | GopMyIMpOBaHUs BBIBOOB "
BBIBOJIOB " 3aKJIIOUEHHH, | 3aKmoueHHi, 0QOPMIIEHHS OTUETHOM
otopmieHus OTUYETHOI | NOKYMEHTAIUH
JOKYMEHTALH

4. OBbEM U CTPYKTYPA JUCIINITJIMHDBI
TpyaoeMKoCTh AUCIUIUIMHBI COCTABISET 5 3a4eTHBIX eAuHHULL, 180 yacos.

TemaTHueckuit niaan
¢popma 00ydeHHsI — O4HO-320UHAS
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Pazpen 1. Beaenue. Ousznko-
XHMHYECKUE, MEXaHUUYECKHUE U

1 . 1 1-2 0,5 20
TEXHOJOTHYeCKHEe CBOHCTBA
METAJIOB H CIJIaBOB
Paznen 2. ATOMHO-KpUCTaJNIM4eCcKOe

2 | cTpoeHne METAlIOB W CILIABOB. 1 1-2 1,5 20
OCHOBbI TEOPHH CILIABOB.

5 | Pasnen 3. CrieunanbHele cTany u 1 3-6 5 6 1 PeRTHHT-KOHTPOD |
CIUTaBBI. 7-12 PedTUHIr-KOHTpOAB 2
Paznen 4. CneumnanbHble CIUIaBbI Ha

4 A . 11314 2 30
OCHOBE LIBETHBIX METAJLIOB.

Paspmen 5. CneunanbHele

5 5 . 1| 1518 | 1,5 20
HEMETAJUTHUECKHe MaTepHabl.

Paznen 6. HayuHble ocHOBHI BbIOOpa

6 | METAUIHYECKUX M HEMETATITHYECKUX 1 | 15-18] 05 4 2 10 PeHTUHr-KOHTpOAL 3
MaTepHaTIOB.

Beero 3a 1 cemectp 1 18 8 10 135 JK3aMeH
Hanuuue B nucuunnure KIVKP -
Hroro no aucuunnnxe 1 18 8 10 135 DK3aMeH

Conepmalme JEKINOHHBIX 3aHATHHA MO TUCHHIIHHE

Paszoen 1. Beeoenue. QDuzuxo-xumuueckue, MeXAHUYECKUE U MEXHOTOPUYCCKUC CBOUCTIGU
Memanios u Cniasos. ,

Tema 1.1. Brenenue. 3Hadyenue, nenb ¥ 3a1a4u Kypca. PU3ndeckue U XUMUYECKUE CBOMCTBA:
TeMmIieparypa IUIaBJI€HUS, I[IJIOTHOCTb, YICNbHBIM Bec, KO3((HULUUEHT TerUIONPOBOAHOCTH.
TeMIepaTypHbIH K03 (UUNEHT TUHEHHOTO pacluIMpeHHus, yAEIbHOE 3JIEKTPUIECKOEe CONPOTUBIICHHE.
KOPPO3UOHHAS CTOMKOCTh, OKUCISIEMOCTb.

Tema 1.2. Mexanuueckue CBOHCTBA: BPEMEHHOE CONPOTHUBJIEHME pa3pyLICHUIO. Mpeae’
TEKY4YECTH, OTHOCHTENILHOE YAJIMHEHUE, OTHOCUTENIBHOE CYKEHHUE, TBEPAOCTD, YapHas BA3KOCTb.




Tema 1.3. Texnonormdeckue cBoicTBa: JluTeliHbie cBOHCTBA. KMAKOTEKYYECTb. ycCalKd
(muHeiinas, oObeMHas). OOpabaTbiBaeMOCTh  JaBlieHMe, 00pabaThIBAEMOCTh  pe3aHUCM.
CBapHBaEMOCTb.

Pasoen 2. Amommuo-xpucmaniuieckoe cmpoeHue Mmemanios u cniagos. (JCHOGbL meopull
CHIA608.

Tema 2.1. ATOMHO-KPUCTAJUIMUECKOE CTPOCHNE METAIIIOB.

Tema 2.2. Buanl cmnaBoB. [IpuMenenne mpaBuia ¢da3z ['ubGOca Ans aHamm3a paBHOBECHbLIN
JHArpaMM COCTOSIHHSL.

Tema 2.3. JImarpaMMbl COCTOSIHHS IBOMHOTO CIUIaBa: ¢ MOJHON HEPACTBOPUMOCTHIO, € IOJHOU
U OrpaHWYEHHOM PaCTBOPUMOCTBIO, C MONUMOPQHBEIMH TIPEBPAIMCHUSIMH W XHMHYECKOrO
coemuHeHus. CBA3b MEXKIy CBOMCTBAMH CIUIABOB U TUIIOM JHarpaMM COCTOSHUS.

Tema 2.4. JluarpaMMmbl COCTOSHHS TPEXKOMIIOHEHTHBIX cHcTeM. OO0wue [pHHLHIIbE
TIOCTPOSHHS TPEXKOMIIOHEHTHBIX JHArpaMM COCTOSHHS.

Pa3zoen 3. Cneyuanvnvie cmanu u cniagl.

Tema 3.1. JluarpamMma COCTOSHUS OKENE30 —  YIIEpPOd.  YIJIEPOAUCTbIC — CTWIH.
Mertamrypruueckoe KauecTBo craiei. JIoCTOMHCTBA M HEAOCTATKH YIJIEPOIUCTHIX CTasel.

Tema 3.2, ®azoBble NpeBpallleHrs B CTAISIX MPU HArpeBe M OXJTaKACHUU. BUABI TepMHYeCKOii
00paboTKU cTanei.

Tema 3.3. OcHOBBI JerupoBaHHs. BiusHHE JErHPYyIOLIMX 7JIEMEHTOB Ha CTPYKTVPY H
cBoicTBa ctaym. Knaccudukanus JerupoBaHHbIX CTaJeH.

Tema 3.4. KoHCTPYKIMOHHBIE JITUPOBAHHBIE CTAJIM OOIIETO M CICHHAIBHOIO Ha3HAUCHHS.
WHCcTpyMeHTaIbHBIE JIETHPOBAHHBIE CTAJIH U CILJIABBI.

Tema 3.5. Cranu u cIijiaBbl ¢ 0COOBIMU XUMHUYECKHMH CBOHCTBAMHU.

Tema 3.6. TennocTolKue U XKapoNnpoOIHbIE CTAIIH.

Tema 3.7. Ctanu U cIiaBel ¢ 0COOBIMH (PU3NIECKUMH CBOMCTBAMH.

Pasoen 4. Cneyuanvusie cniagvl Ha OCHOBE YEEMHBIX MEMAILILOG.

Tema 4.1. Knaccudukauus cIjJaBOB Ha OCHOBE THUTaHA. [eXHOJIOTHYeCKHC W
OKCITyaTallMOHHBIE CBOMCTBA THTAHOBBIX CIUIABOB. BBICOKONPOYHEBIC THTAHOBbIC CILIABbI.
JKaponpounsie TUTaHOBbIE cIiiaBbl. CIITaBbI HA OCHOBE TUTAHA CO CIICIUATBHBIMU CBOHCTBAMM.

Tema 4.2. Kitaccudukanus criaBoB Ha OCHOBe HuKes. JKapocTolkue HUKeTeBhIe CITARLI
[TpuBIUIIBL TETUpPOBaHUS XKAPONPOYHBIX HUKEIIEBBIX CIUIABOB. BIIMsIHUE NErMpyrOMUX IEMEHTOR Ha
KAPOMPOYHOCTH CILIABOB Ha OCHOBE HMKeNsd. JKaponpousbie jgedopMHUpyeMble M JIHTCHHbBIC
HUKEJIEBbIE CIIIaBbl

Paszoen 5. Cneyuanvuvie Hememaniuieckue Mamepuanbl.

Tema 5.1. CnenuanbHpie NOJUMEPHBIE MATEPHAIIBL: XapaKTepHble 0COOEHHOCTH MOJTHMEPHBIX
MmatepuanioB. IlmacTMacchl  oOlIeTeXHMUYECKOro  HasHaueHHMS. Ilnactmaccesl  crenuasibHOro
Ha3HAYCHUSI.

Tema 5.2. Pe3unsl 0011ero 1 CrenuanbHOro Ha3HayeHusl.

Paszoen 6. Hayunvle 0cHOBb1 8b160pa MEMANIUYECKUX U HEMEMANTUYECKUX MAMEPUATO8.

Tema 6.1. O0mMe peKOMEH/IAIT|HU 110 BEIOOPY CHEHUATIbHBIX CTAICH U CIJIaBOB.

Tema 6.2. Beibop criiaBa st H3AEIHH pa3IMgHOro Ha3HAYEHUs ¢ YUETOM JKCIUTyaTallHOHHbIN
TpeOOBaHUH U OXPaHbl OKPYIKAIOIIEH CpEeabL.

3axnouenue.

Couepma}me HNPpaKTHYECKUX 3aAHATHH 10 AWCUMILIIMHE

Paszoen 3. Cneyuanvhvie cmanu u cniagul.

Tema 3.1. luarpamma COCTOSIHHS KEJIE30 — YIVIEPOA. Y IIIEPOJUCThIE CTAH.

Tema 3.2. Da30Bble NPEBpALEHNS B CTAIAX IIPH HATPEBE U OXJIAXKAECHUU. BUabl TepMuuccKoii
00paboTku craneil.




CopnepxaHue NpaKTUYECKUX 3aHATHIH. i
_ W3yuyeHue auarpamMMbl COCTOSHHSL JKEJIe30-YTIIepo/. HpHMeHeHHe npasuia ¢a3z ['uboca L ,
OTIpEICNIEHUS CTEIIEHH CBOOO/IBI. J

Onpenenenye pexxUMOB TEPMUUECKOH 00pabOTKH ¥ KOHEUHOH MHUKPOCTPYKTYPbI OTIHBOK H3
YIIIEPOTUCTBIX CTANEH.

Pazoen 6. Hayunvle 0cHO6bL 66160pa MEMANAULECKUX U HEMEMALIUYECKUX MUMCPUUIOE.

Tema 6.2. Beibop crutaBa Anst U3eIuit pa3IMuHOrO0 Ha3HAUEHHS € YYE€TOM IKCIUTyaTalmOHLIN
TpeOOBaHUMN U OXpaHbl OKPYXKAIOMIEH Cpe/ibl.

ConepxaHue NPaKTUYECKUX 3aHITHH.

Br160p nerupoBaHHbBIX cTalell U UX TEpMOOOPabOTKHU Ui KOHKPETHBIX JACTalicH ¢ 3aJaHHbIMH
CBOHCTBAMH. 1

5. OHEHOYHBIE CPEACTBA JJIA TEKYIIETI'O KOHTPOJIA YCIIEBAEMOCTMU,

IMPOMEXYTOUHOM ATTECTAIIMH 11O UTOT'AM OCBOEHUWS JTUCLHIUTITUHBI

U YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSATEJBHOMN PABOTHI
CTYJAEHTOB

5.1. Texkymmuii KOHTPOJb YCHEBAEMOCTH (pelmunz-kOHmporio [, petimunc-xonmpoin 2.
PeUmuHe-KOHmMpos 3).

Bonpocwi k pelimunz-xonmponio Ne |

1. 3navenme, nemp u 3amauu Kypca. Ousnyeckue W XUMHUECKHE CBOMCTBA: TeMMmepaTypa
IUIaBJIEHUs, IUIOTHOCTh, YJIENbHBIM BeC, KOXPGUIMEHT TEIIONPOBOAHOCTH. TEMIEPATY PHLII
KO03(Q(QHUUHCHT JTHHEHHOTO paclIMPEHUs, YAENbHOE JJIEKTPHUYECKOE COINPOTUBIICHUE, KOPPO3IHOHHs
CTOMKOCTB, OKHCIIIEMOCTD.

2. MexaHn4yecKHe CBOMCTBA: BPEMEHHOE COINPOTHUBIEHHUE pa3pyIIEHHUIO, MPEaesT TEKYUYeCTH.
OTHOCHUTENBHOE YAJNHEHHE, OTHOCUTENBHOE CY)KEHHUE, TBEPJIOCTh, yIapHasl BI3KOCTh.

3. Jlurelinble cBoMcTBa. JKUIKOTEKYYECTh, ycaKa (JTHHEHHasA, 0ObeMHas ).
O6pabaTbiBaeMOCTh aBJieHUE, 00pabaThIBaEMOCTh pe3aHUEM, CBAPHBAEMOCTb.
ATOMHO-KPHCTAJUIMYECKOE CTPOEHHE METAIIIOB.

Bub! cruiaBos.
[Tpumenenue npasuia ¢a3 ['ub6ca a1 aHaM3a paBHOBECHBIX JIHATPAMM COCTOSHHS,

8. JlmarpamMmbpl COCTOSIHUSI ABOMHOIO CIlJIaBa C IOJHOM HEPACTBOPUMOCTBIO, C IIO;IHOH H
OrpaHU4YEHHOH PacTBOPHMOCTBIO.

9. JluarpaMMbl COCTOSIHUSI IBOWHOTrO CIUIaBa C MONHOH HEPacTBOPUMOCTHIO. C MOJHON H
OTpaHUYEHHOH PACTBOPHUMOCTBIO, C IIOJIMMOPQPHBIMU IPEBPALIEHUAMH 1 XUMHUUYECKOTO COCIUHCHHSI.

10. Cps3b MeX1y CBOMCTBaMH CIITABOB M THIIOM TMArPaMM COCTOSHUSI.

11. JlmarpaMMbl COCTOSIHUS TPEXKOMIOHEHTHBIX cHcTeM. OOLIMe MPHUHIHIBL 110CIPOCHi
TPEXKOMIIOHEHTHBIX AUArPAMM COCTOSHHS.

NSk

Bonpocw k petimunz xonmponio Ne 2

1. JluarpamMma COCTOSIHHS XKeJIe30 — Yyriepod. YTJIEpOUCThIE CTaNH.

2. Merannyprudeckoe kauecTBo ctaneil. JIOCTOMHCTBA ¥ HEJOCTATKH yIJACPOAMCTBIX CTAIEH.

3. daszoBble HpeBpallleHUs B CTAISX HPU HAIpeBE U OXJKIACHHUU. BuIbl TepMHUCCKOi
006paboTKu cTalel.

4. OcHOBBI JIerMpOBaHMs. BiusHMe JErHpyOMNX 3JIEMEHTOB Ha CTPYKTYPY M ¢BOiicTBU
CTaIH.
' 5. Knaccuduxauus JerupoBaHHbIX cTallei.

6. KoHCTpyKUMOHHBIE TErMpOBaHHbBIE CTATH OOUIErO U CIIEHATBLHOIO Ha3HAYEHHUS.

7. HHCTpyMeHTanbHBIE JICTHPOBAHHBIE CTATH U CIIIABbI.



8. Crany ¥ criiaBel ¢ 0OCOOBIMH XUMHYECKHMH CBOHCTBaMH.
9. TemmocTolKue U )KapOIPOUHBIC CTAJIH.
10. Cranu ¥ cmiaBbl ¢ 0OCOOBIMH (PH3HYECKUMH CBOMCTBAMHU.

Bonpocuwr k peiimune xonmponio Ne 3

1. Knaccudukamus CIuiaBoB Ha OCHOBE THUTaHA. 1E€XHOJOTHYECKHE W HKCIIyaTaluMOHHbIC
CBOMCTBA THTAHOBLIX CILJIABOB.

2.  BbICOKOTTPOYHBIE THTAHOBBIE CIIIABEIL.

3. JKaponpouHble THTAHOBBIE CILIABBI.

4. CmaBbl Ha OCHOBE THUTaHA CO CICHHAIBHEIMH CBOHCTBAMH.

5. Knaccuduxkarus criaBoB Ha ocHOBe HUKend. JKapocTolKHe HUKeNeBble CILiaBhbl.

6. [IpHHIMIBI JIETUPOBAHUS >KApPOIPOYHBIX HUKEIEBBIX CILIABOB. BUMSHME JIIMPYOLLMN
3JIEMEHTOB Ha YKapOIIPOYHOCTH CIIJIABOB HA OCHOBE HUKEJIS.

7.  XapompouHsie AepopMUpyeMble U TUTEHHbIE HUKEIIEBBIE CIITABbI.

8. OOmue pekoMeHAANNY IO BEIOOPY ClIENUAIBHBIX CTalled U CIIJIaBOB.

9. ChenpaibHble IIOJUMEpPHBIE MaTepHaIbl: XapakTepHble OCOOCHHOCTH MOJIHMEPHLIN
MaTepuasioB. llmacTmacchl  OOIIETEXHHUYECKOIO  Ha3HadeHHMs. [lmacTmacchl  crenuasbHOIO
Ha3HAYCHHSL.

10. Pesunr! 001Iero ¥ cnenyaibHOrO HA3HAYCHHS.

11. Beibop cmmaBa i U3NEAHH pa3iM4HOIO HA3HAYECHMS C YYETOM 3KCIUIyaTallMOHHBIN
‘TpeOOBaHUH U OXpaHbl OKPYKAIOLWIEH CPE/IBL.

5.2. HpOMC)l(y’rO‘lHaH arrecranud 1o ¥ToraM OCBOCHHUSA JUCHUIIIMHBI B (bopMe 2K3aMceHa.

IK3aMeHAIHOHHbIE BONPOCHI

1. 3mauenue, 1Henp U 3ama4uv Kypca. Pu3nyecKkuMe M XMMMUYECKHE CBOHCTBA: TeMICpatTypa
IUTABJIEHUs, IJIOTHOCTh, YICNBHBIA BecC, KOIP(OHUIMEHT TEIUIONPOBOJAHOCTH, TEMIEPATVPHLIIi
K03 QUITMEHT JTHHEHHOTO pacHIMpeHHs, YAeNbHOEe 3IEKTPUUECKOE COMPOTUBIEHHE, KOPPO3ZUOHHaS
CTOHKOCTb, OKMCIISIEMOCTB.

2. MexaHn4yeckrne CBOMCTBA: BPEMEHHOE CONPOTHUBICHUE Pa3pYLICHHUIO, MPEALT TEKYUCC I H.
OTHOCHTEJIbHOE YIJTUHEHNE, OTHOCUTENIBHOE CYKEHHE, TBEPIOCTD, y1apHas BI3KOCTb.

Jluteiinbie cBoicTBa. JKHAKOTEKy4eCTh, ycaaka (JinHeinas, oObemMHas).
ObpabarbiBaeMOCTh JaBlieHKEe, 00pabaThIBAEMOCTh Ppe3aHUEM, CBAPUBAEMOCTD.
ATOMHO-KPHUCTAJUITMUYECKOE CTPOEHUE METAIITIOB.

Bunsl cinasos.

[TpuMeHeHue npasuiia gpa3 ['nb6Oca 15 aHaIUM3a PABHOBECHDBIX jIHAIPAMM COCTOSIH S,

8. JluarpaMMBI COCTOSHHUS ABOHHOIO CIJIaBa C IOJHOH HEPACTBOPUMOCTBIO, ¢ LOJIHOIL 1
OTrPaHUYECHHOH paCTBOPHMOCTBIO.

9. JlmarpamMMbl COCTOSIHHS JIBOWHOTO CIlIaBa C MOJIHOM HEpacTBOPUMOCTBIO, C TIOJSHOH M
OrpaHHYeHHOH paCTBOPUMOCTHIO, C IOJTUMOP(HBIMY MPEBPALIEHUSIMHI 1 XUMHUYECKOTO COSTMHEHUS.

10. CBsi3p MeXAy CBOMCTBAMM CIIJIABOB M THUIIOM JIHAIPaMM COCTOSIHUSI.

11. uarpaMMbl COCTOSIHMSI TPEXKOMIIOHEHTHBIX cHCTeM. OOILiue NpUHUMIIBE NOCTPOEHIHs
TPEXKOMIIOHEHTHBIX JAUArpaMM COCTOSHUS.

12. Jluarpamma cOCTOSHHS XKEJIE30 — YIJIEPO. Y INIEPOJUCTBIE CTAIH.

13. Merayprudeckoe KauecTBo crajielt. JJoCTOMHCTBA M HEJIOCTATKU YTJIEPOJIMCTHIX CTaJIeH.

14. dazoBele NpeBpallleHHs] B CTAIAX IPH HArpeBe M OXJIAKIACHUU. BUABI TEpMHUECKOI
00paboTku cTasel.

15. OcHOBBI JIETHpOBaHHS. BIHUsSHUE JIETHPYIOIIMX JIEMEHTOB Ha CTPYKTYpPY M CBOHCTBA
CTaJIH.

16. Knaccudukaius JerupoBaHHbIX CTajIeH.

N AW



17. KoHCTpYKIIMOHHBIE JJETUPOBAHHBIE CTANIK OOIIETO M CTICIHATBHOIO Ha3HAUYCHHS.

18. MHCTpyMeHTaNbHbIE IETHPOBAHHBIE CTANH U CILJIABBI.

19. Cranu # criaBbl ¢ 0COOBIMM XUMHUYECKUMU CBORCTBAMH.

20. TenmocToHKue U XapOIPOYHBIE CTAIH.

21. Cranu u crnaBel ¢ 0cOObIMU QU3HUECKUMH CBOHCTBAMH.

22. Knaccuduxkamus CrJIaBOB Ha OCHOBE THTaHA. |EXHOJOTHYECKHE W 3KCIUIyaTaLMOHHbIE
CBOMCTBa TUTAHOBBIX CILTABOB. '

23. BBICOKONPOYHBIE TUTAHOBBIE CILJIABBIL.

24. XaponpoyHble THTAHOBBIE CILIABBI.

25. CnnaBbl Ha OCHOBE TUTAHA CO CHIEUMATBHBIMU CBOHCTBAMH.

26. Knaccudukanus craBoB Ha ocHOBe HUKes. XKapocToikue HUKeJIeBbIC CIljIaBbl.

27. IlpuHIMIBI JIETHPOBAHUS >KapOIIPOYHBIX HUKEJIEBBIX CILIABOB. BhusHMe nerupvionuN
ANIEMEHTOB Ha XAapPOTPOUYHOCTH CIIJIABOB Ha OCHOBE HUKETSI.

28. Xapomnpounsle geGopMUpyeMBIE U TUTEHHBIE HUKEIICBBIE CIUIaBhI.

29. XapakTepHble 0COOEHHOCTH MOJUMEPHBIX MaTepuaioB. [TmacTMacchl 00LIETENXHHUCCKOI O
HasHauCHMUA. ‘

30. IlnactMacchl cienuanbHOrO Ha3HAYEHUS.

31. Pe3unbl 00LIETO U CHEUATBHOTO HA3HAUEHUS.

32. O6mue pekoMeHJallNK 110 BbIOOPY ClielHabHBIX CTalled W criiaBoB. Buibop crasa s
U3JENUI pa3IM4YHOrO0 Ha3HA4YEeHHS C YYETOM OKCIUTyaTallMOHHBIX TpeGOBaHUU W oXparbl
OKpY>Karollen cpeJibl.

5.3. CamocTrosiTeibHass padoTa oby4aromerocs.

Pazoen 1. Bgeoenue. DQuauxo-xumuyeckue, MEXAHUYECKUE U MEXHONOPUHCCRUC CEOLICHIGU
Memanios u cniasoe.

Tema 1.1. ®duspyeckue M XMMHUYECKHE CBOMCTBA: TeMmIepaTypa ILIABJACHHUS. HLOTHOC | b,
yIEeNbHBIA Bec, KOXPQPUIUEHT TENIONPOBOJHOCTH, TEMIEPATYPHbIA KOIPPUUMEHT jIMHeHHO1O
PaclINpPCHUs], YACIBHOE JIEKTPHUUECKOE COMPOTUBICHUE, KOPPO3IHOHHAS CTONKOCTh, OKUCISICMOC T .

Tema 1.2. MexaHuueckue CBOWCTBa: BPEMEHHOE COIPOTHBIICHHE pPa3pyUICHHIO, Ope/le.]
TEKY4eCTH, OTHOCUTENBHOE YUIMHEHUE, OTHOCUTENFHOE CYXXEHHUE, TBEPAOCTh, YapHast BAZKOCTL.

Tema 1.3. TexHonorudeckue cpoicTBa: JIluTeliHbie cBOHCTBA. KHIKOTCKYUCCTb. Vi, LKu
(nmuHedHas, oOwvemHad). OOpabaTbiBaeMOCTh  JHaBieHHE,  00pabaThIBAEMOCTb  PEe3alHeNM.
CBapUBAEMOCTb.

Paszoen 2. Amommuo-xpucmannudeckoe cmpoeHue Memannog u cniaeos. Ocnoebl meopii
CHIagos.

Tema 2.2. Buawt cnnaBoB. [Ipumenenue mpasuia ¢a3 ['ubOca q1s aHanmms3a paBHOBCCHBLIN
JAarpamMM COCTOSIHHUS.

Tema 2.3. JluarpaMmMbl COCTOSIHUS IBOWHOTI'O CIUIABA: C MOJHOHW HEPACTBOPHUMOCTHIO, ¢ MO:1HOI
U OrpaHHYEHHOH pacCTBOPUMOCTBIO, C TOJHMOPOHBIMH MPEBPAHICHHAMH W XUMHUYECCKOrO
coequHeHus. CBsA3b MEXIY CBOICTBaAMHU CIUIABOB M TUITOM JIMarpaMM COCTOSTHUSI.

Pazoen 3. Cneyuanvnvie cmanu u cniago..

Tema 3.1. MeTtamtypruueckoe KadecTBO CTaJEH. JJOCTOMHCTBA M HENOCTATKH YIJIEPOMC] biN
cTasei. .

Tema 3.2. ®a3zoBble NpeBpallleHUs B CTAIAX MPH HarpeBe M OXJaXJIeHUH. Buasl TepMuueckoii
00pabOTKH cTaJEH.

Tema 3.4. KOHCTpYKLIMOHHBIE JIETUPOBAHHbIE CTAJIM OOLIEr0 M CHELHAJbHOIO HAa3HAUYCHMS.
HUHcTpyMeHTaNbHBIE TETHPOBAHHBIE CTAIU U CIIJIABBI. ‘

Tema 3.5. Ctanu ¥ ciiaBbl ¢ 0COOBIMU XUMHYECKUMHU CBOMCTBAMH.

Tema 3.6. TennocTolikue U )aponpovHbIe CTATH.

Tema 3.7. Cranu u craBel ¢ 0coObIMH (PH3UYECKUMH CBOHCTBAMH.

Pazoen 4. Cneyuanvuvie cniagbl Ha 0CHO8E YEeMHbIX MEMAN08.
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Tema 4.1. BricoxonpouHble TUTaHOBBIE CIUIaBhl. JKapornpouHble TUHTAHOBBIE CiLiaBbl. CIiiiaBbl
Ha OCHOBE THTaHA CO CHENUATbHBIMH CBOMCTBAMH.

Tema 4.2. J)Kapocrtoiikue HuUKeneBble CIUIaBbl. [IpHHIMIIBI JIETHPOBAHHS KAPOIPOUHBIX
'HUKEJIEBBIX CIIaBOB. BNHsHHE NEerupyrollux 3JEMEHTOB Ha JKapONpPOYHOCTHh CIJIABOB HA OCHOBE
Hukens. XXaponpounsle 1eGOpMUpPYEMBIE H TUTEHHEIE HUKENIEBbIE CILIABEI

Pazoen 5. Cneyuanvnvie Hememaniuueckue Mamepuanbl.

Tema 5.1. Ilnactmacchl oOOIIETEXHHYECKOro HazHa4YeHUsA. [lmacTMacchl CHeHanbHoro .
Ha3HAYEHHUS. "

Tema 5.2. Pe3unbl 06111€r0 ¥ cienHaIbHOTO Ha3HAYEHUS.

Pa3zoen 6. Hayunvle 0cHOGbL 6b160pa MEMANTUYECKUX U HEMEMALTUYECKUX MAMEPUUL0G,

Tema 6.2. Bribop crutaBa A1 U3AENHH pa3sIMyHOrO HA3HAYEHHS C YUETOM IKCIUTYaTAltHOHHBIX
TpeOoBaHUM M OXpaHbl OKPY>KAIOIIEH cpebl.

@®onn oneHoyHelx MarepuanoB (POM) g npoBeneHMs  aTTecTalldd  YPOBHS
c(hOpPMHUPOBAaHHOCTH KOMIIETEHIWH oOOydHalomuxcs M0 AUCHUIIIHHE OGOPMISETCS OTAENbLHbLIM
JOKYMEHTOM.

6. YAEBHO-METO/IUYECKOE U HHOOPMAIIMOHHOE OBECINNEYEHUE

JAUCIHHUILINHBI
6.1. Kuuroob6ecneueHHOCTEH
KHUTOOBECTTEYEHHOCTD
Haumenosaﬂne nm‘epa‘rypbl: aBTOp, Ha3BaHHE, BUO U3daHHA, Fon —
W3JaTeNbCTBO U3 AaHUS Hanunuue B 351eKTpoHHOI

bubanorexe Bal'y |

OcHoBHas uTepatypa

1. Connues FO.I1., TIpaxun E.W., [Tuupaiinen B.1O. CreunansHuie 2019 https://e.lanbook.com/reader/book/1
MaTepHanbl B MalIMHOCTPOCHHH: YUeOHHK. 2-€ U3A., UCTIP. U JIOM. — 18630/#2

CIN6.: UznatensctBo «JlaHb», 2019, — 664 c.: wi. — (YueOHuKH wis
By30B. CneuuansHas qureparypa). ISBN 978-5-8114-3921-8

2. @ununnos, M. A. MeTtononorus BsiOopa METANIMYECKHX CILUIaBOB K 2013 http://www.iprbookshop.ru/66549.ht
YNPOUYHAIOILUX TEXHOJOIHi B MaliMHOCTpoeHUH. Tom 1. LiBeTHbie ml

MeTaJlIbl U cliaBbl [ DNEKTPOHHBIH pecypc] : yuebHoe nocobue / M. A,
®umunnos, B. P. Bapas, M. A. ['epBacbeB. — DNEKTPOH. TEKCTOBBIE

AaHHble. — Exatepunbypr : Ypansckuil GenepanbHblil YHUBEPCUTET,

9BC ACB, 2013. — 236 c. — 978-5-7996-0929-0.

3. KaproHoBa JI. B. OcHOBbI MaTeprasioBeAeHUS METALJIHYECKUX U 2014 http://dspace. www [ .visu.ru/bitstrea
HeMeTasmuueckux Bewlects/ JI. B. Kapronoea, B. A. Keuun. — m/123456789/4028/1/01404.pdf

Brnagumup: Bnagum. roc. yH-T um. A. T. u H. I'. CroneroBeix (Bnl'Y),
2014. - 176 c. U3naHue Ha ap. Hocutene: OCHOBBI MaTepUaioBe1eHus
METALTAYECKUX U HEMETANIMYECKUX BELIECTB [DJIEKTPOHHbIN pecypc],
ISBN 978-5-9984-0503-

IIOHOHHHTCJIbHaﬂ JIMTEpaTypa

1. MartepuanoBenenue u TeXHOJOT A MaTepHanos: YuebHoe nocodue / 2015 http://znanium.com/bookread2.php?
K.A. barbiwies, B.W. besnansko; [lon pen. A.M. batbiiesa, A A. book=397679

CwmonbkuHa. - M.: HUL UHOPA-M, 2013 - 288 ¢.: 60x90 1/16. -
{Boicuiee obpasosanue: bakanaspuat). ISBN 978-5-16-004821-5

2. MarepuanoBeieHUe U TeXHONOrug Matepuanon: Yue6Huk / .11, 2014 http://znanium.com/bookread2.php?
®etncos, ©.A. [Mapudymius. - M.: HUL] UHOPA-M, 2014. - 397 c.: book=413166

60x90 1/16. - (Beiciee obpaszoBanue: bakanaspuar). ISBN 978-5-16-

006899-2

3. Marepuanosenenude [DnexTpoHHbIi pecypc]: yueGHoe 2009 http://www.studentlibrary.ru / book /
WocTpupoBanHoe nocobue / E.I'. 3apembo. - M.: YMIL KT, 2009. ISBN9755999400475.html »
4. MarepuanosesaeHue. [IpumeHeHue 1 BeIGOp MaTepHanos 2007 http://www.studentlibrary.ru ’ book ¢
[OnextponHslit pecypc]: Yuebrnoe nocobue / Connues HO.I1., Bopsenko ISBN9785938081406.htm|

E.N., Bonomkanuna C.A. — CI16.: XUMHM3 AT, 2007.




6.2. Ilepuoauyeckue U3 aHusA

Xypnans! «Bonpocsl MaTepuanoBeieHUSY,
«MarepuasioBeieHUEY,

«MetaiioBeieHHE U TepMHYecKas 00paboTka METAILIIOBY,
«BecTHUK MalIMHOCTPOEHUSY.

6.3. UuTepHET-pecypcebl
http://www.materialscience.ru,
http://www.modificator.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JIUCHUITJIMHBI

Jlns peanusanyy JaHHOM AUCHUILUIMHBI UMEIOTCS CIIELUAIbHBIE TOMEIICHUS [UTs [IPOBE/ICHHUsI
3aHATHH JIEKIMOHHOIO THIIA, 3aHATHH PaKTHYECKOro/mabopaTOpPHOTO THIA, TPYIOBHIX W
UH/IMBU/IyaJIbHBIX KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJS W IPOMEXKYTOYHOH aTTecTaliM, a TaKKe
NOMELIEHHs Ul caMOoCTOoATeNbHOH pabotsl. [IpakTHueckne/nabopaTopHsie paboThl MPOBOAATCS B
CHenHaTH3HPOBAaHHBIX Ay UTOPHSIX.

JlekunoHHBIe ayJUTOPUK 000pYAOBaHKI MpoekTopamMu. HoyToyK.

[lepeyens ncnob3yeMoOro JUIEH3MOHHOTO MporpaMMHOro obecrnevenus: MS Windows, MS
PowerPoint.



Pa6ouyio nporpaMMmy cocTaBH
nouent kapenpsl TO u KM, k.1.1. JI.B. KaproHopa

Penensent

3aMecTUTeNb FeHEPaIbHOTO IUPEKTOPa 110 IIPOU3BOICTBY / / o
000 «HIIO «MuJlutTex» Y // A.A. Kpemk

IIporpamMma paccMOTpeHa 1 01106peHa Ha 3aceghuu Kad npm}l’é u
Ipotokon Ne or 31.0 2021 réna

3aBenyrommit kapenpoit TO u KM B.A. Keunn

Pabouas nporpamma paccMoTpeHa U oj10QpeHa
Ha 3ace/laHiH yuyeOHO-MeToquuecKoi Komucenu Hanpasierus 22.03.01 «MatepuanioBe/ienune u

TEXHOJIOTMH MaTEPHAIOB)
Tporokon Ne | or 31 0§ 21/roma

[Ipencenarens koMuccuu &/




JIMCT NIEPEYTBEPXKJIEHUSA
PABOYEM ITPOI'PAMMBI IUCIHUATIIMHBI
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