MUWHUCTEPCTBO HAYKH 1 BBICHIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
denepanbHOE rOCyIapCTBEHHOE 0I0/PKETHOE
00pa3zoBaTebHOE YUPEKACHUE BHICIIIETO 00pa30BaHUS
«TIOMEHCKHWM UHJIY CTPUAJIbHBIA YHUBEPCHUTET»

OUJIMAJI TNY B I'HLWJKHEBAPTOBCKE
KA®EJIPA HE®TEI'A3OBOE JIEJIO

YTBEPXKJIAIO
W.o. 3aBenyromero kageapon

A,
/! H.H. CaBenbeBa

«01» nronsa 2023 r.

PABOYASA ITPOTPAMMA

JUCHHUITIIINHBI: MaTeDI/IaJ'IOBeIleHI/Ie. TexHomorus KOHCTPYKIIMOHHBIX MaTCpHaJIOB

HanpasyieHue noarorosku: 21.03.01 Hedrerazosoe feno

HarpaBJIeHHOCTh (Tpoduie): bypenune HedTAHBIX U Ta30BbIX CKBAKUH

dhopma oOyueHus: ouHas

\.

JOKYMEHT MoArnmMcAH
QNEKTPOHHOW MOAMUCHIO

CepTucukar: 008E624DF98BC2E90078B97FC72BE94C3F
Bnapeneu: EcdbpemoBa BepoHuka BacunbesHa
[OevicteuteneH: ¢ 11.08.2023 go 03.11.2024




Pabouas mporpaMma paccMoTpeHa
Ha 3acenanuu Kadenpsl «Hedrerazosoe nemno»

IIporokos Ne 11 ot 01.06.2023 .



1. eaun u 3a7a4M 0CBOEHHSI TUCIUTIIHHBI

Hesap AUCUMIVIMHBI. U3YYEHHUE MPUPOABl U CBOMCTB MAIIMHOCTPOUTENIBHBIX KOHCTPYKIIMOHHBIX
MarepuanioB (MKM), METO/IOB M3MEHEHHUs STUX CBOKMCTB C IEIBIO YIYUIICHHUS JKCILTyaTallMOHHBIX
XapPaKTCPUCTHUK HSHCHHﬁ, HCIIOJIb3YCMbBIX B TCXHHUKEC, a TAKKC HU3YUYCHHUC COBPCMCHHBLIX W HOBBIX
CIOCO0O0B TOJIY4YeHHS, 00pabOTKH M MepepaboTKH METAITMYCCKUX U HEMETALTHYECKUX MaTEPHAIIOB.

3agauyn AMCHMILINHDI

— OCBOCHHME OCHOBHBIX MOHATHM, TEPMUHOB B PA3JIMYHBIX pa3/ieliax MaTepUAIOBEICHUS;

— OCBOCHHE MEXAHMYECKHX, TEXHOJOTHUYECKUX CBOMCTB MATEPHAJIOB, B TOM YHCJIE OJUMEPHBIX
1 KOMIIO3UITHOHHBIX

— (¢opMupoBaHHE HABHIKOB BHIOOpAa KOHCTPYKIIMOHHOTO MaTepuana s KOHKPETHOW JeTau
(m3menust) 3Has (PU3MYECKYIO CYIIHOCTH SIBJICHUH, MPOUCXOIAIINX B MaTepHaiax IMPH BO3JACHCTBUH
pa3IUUYHBIX (DAKTOPOB B MPOIIECCE MPOU3BOJICTBA U IKCILTYaTaIlUH;

— (opmupoBanue 6a30BBIX 3HAHUN MO OCBOCHHMIO TEOPHH M MPAKTUKH YIS PA3JIMYHBIX CIIOCO-
00B 00pabOTKM MaTepHUaioB, 00ECIIEUNBAIOIIMX SKCIUTYaTAIIMOHHYIO HAJCKHOCTh U JIOJITOBEYHOCTh
JeTajJekl MaIllvH;

— W3y4eHHUe apceHasia 000pyA0BaHUS U MHCTPYMEHTA, UCIIOJIb3yeMOro B COBPEMEHHOM HedTe-
ra30BOM IIPOU3BO/ICTBE.

2. Mecto nucunnyimibl B crpykrype OIIOII BO

JlMcuMIuInHA OTHOCHTCS K 00SI3aTEIIbHOM YacTH Y4eOHOTO TUIaHa.

HeoOxonuMbIM# yCIIOBUSIMU JI1 OCBOSHUS AUCIUILTHHBI/ MOIYJIS SBIISIOTCS:

3HaHUE:

— HOMEHKJIATyphl TEXHUYECKUX MAaTepUaIOB B He(hTeAOObIYE, UX CTPYKTYPY U OCHOBHBIE CBOM-
CTBa, KPUCTAUIMYECKOE CTPOEHUE METaUIOB, (a30BO-CTPYKTYPHBIA COCTaB CIUIABOB, THUIIOBBIC AHa-
IrpaMMbl COCTOSIHUS, CBOMCTBO eJjie3a U CIUIAaBOB HA €ro OCHOBE, METO/Ibl 00pa0OTKH METalIoB (Jie-
dbopMmarus, pezanue, TepMuueckas 00padoTka METAIUTMUYECKUX MaTepUasIoB), HOBbIE METAITUYECKUE U
HEMETaJNTNIEeCKHEe MaTepHabl, KOMIIO3HIIMOHHBIE U KEPAMUYECKHE MATEPHAITBI.

YMEHUS:

— HWCHOJB30BaTh 000PYIOBaHHE JTAOOPATOPHH /ISl KOJIMYECTBEHHOTO U KAYE€CTBEHHOTO OTIpe/ie-
JICHUS CBOMCTB MaTEpHajoOB, MOJIb30BAThCS CIIPABOYHBIMH JaHHBIMHU IO XapaKTEPHCTUKaM MaTepua-
JIOB U criocobaM ux o0paboTKH.

BJIQJICHHE:

— MeTOJJaMH CTPYKTYPHOI'O aHajii3a KauecTBa MaTepHaja, METOJMKaMH JIabopaTOpHOTo ompe-
JIeJICHHsI CBOMCTB MaTepHara.

ConepxaHue IUCIUIUIMHBI SBISETCS JOTMYECKUM TMPOJOJDKCHHUEM COJCPKAHUS JTUCIIMILINH:
«MartemaTuka», «XUMHS» U CIYXKHUT OCHOBOH [UJIsI OCBOCHHS MUCIHMILIUH: «DIEKTPOTEXHHKA,
«Xumus HeTH U razay, «TepMoarHAMUKa U TEIUIONEpeaday.

3. Pe3yabTaThl 00yUeHHUsI O TUCHHUIIIHHE
IIpornecc n3yueHust TUCUMIUIMHBI HAllpaBjeH Ha ((OpMUPOBAHHE CIIEAYIOUINX KOMITETEHIIUMA:

Tabnuna 3.1
Kox n HanmenoBanue Kox 1 HanmeHOBaHHE HHINKATOPA Kox n HanmeHOBaHME pe3ynbTaTa 00ydeHHs 1Mo
KOMIIETCHIINH noctmwkeHus: komnerennuu (MJIK) UCLUIIIINHE
3narb: 31 akTyambHBIE  POCCHHCKHE W
3apyOeKHbIC HNCTOYHUKH nHpopmanuu
YK-1.Crocoben YK-1.1. OcymecTBuseT BEIOOD MPUMEHUTEIHHO K  MAaTepHAIOBEJICHUIO |
OCYILECTBIIATH TTOWCK, AKTyaJIbHBIX POCCHHCKUX U TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTEPHAIOB
KPUTUYECKUN aHAIN3 U 3apyOeKHBIX HCTOYHHUKOB, a TaK K Ymerb: Y1 0CO3HaHHO CaMOCTOSITENIBHO MC-
CHHTE3 HH(pOpMaInH, TIOUCK, cOOp 1 00paboTKy KaTh, U3BJEKaTb, CUCTEMAaTH3HPOBATH, aHAJU-
MPUMEHSTH CUCTEMHBIN nHpopmanuy, He0OX0IUMOH 1St 3UpoBaTh M OTOMpaTh HEOOXOMUMYIO IJISl pe-
HOJXO AJISl pEIICHUs pelleHusl TOCTaBIEHHON 3a1auu HmIeHUs 3a7ad MHGOPMAIMIO O MaTepualax Hu
MOCTaBJICHHBIX 3aJa4 TEXHOJIOTHSIX
Baagers: Bl mnpuemamu BbiOOpa, TOMCKa,
cOopa,  CONOCTaBHUTEJIBHOIO  aHalM3a W




00paboTkn  HMHpOpPMAIMM  POCCHHCKHX U
3apyOeKHBIX UCTOYHHUKOB ISl PEILICHNUS 33124 O
Mareprajlax M TEXHOJOTHAX IPUMEHSCMBIX B
HedTera3zoBoii oTpaciu

OIIK-1. Criocob6en penrats

3Harb: 32 pu3nuecKkue U MaTeMaTHIECKIE
METOZbI MOJEIHPOBAHHS CTPYKTYPHI U CBOMCTB
MaTepraioB M TEXHOJOTHMYECKHE IPOIECCHI

3a/1a4d, OTHOCSIIIHECS K W3TOTOBJICHHUS MAaTepHaOB C  3aJaHHBIMH
npogeccnoHaTbHON MEXaHHYEeCKUMH W  DKCIUTyaTall[HOHHBIMH
pod OIIK-1.1.BesiBnisieT u N 4
NeSITeTbHOCTH, TIPUMEHSS CBOWCTBAMH
Ki1accuuuupyer punYecKue u
METOBI MOJICTIUPOBAHUS, YMerb: Y2 HCHONB30BATh MPHUHIUNHATBHEIC
XUMHYECKHE MPOIIECCHI, TPOTCKAIOIIHE
MaTEeMaTHYECKOTO . 0COOCHHOCTH MOJICTAPOBAHHUS
Ha 00beKTe MpodeccHoHaTFHON
aHanusa, MAaTEMAaTHYCCKUX, (PU3MYCCKUX M XUMHUCCKUX
JIeSITeIBHOCTU

€CTECTBCHHOHAYYHBIC U MPOIIECCOB, MpeIHa3HAYCHHBIC JUTSE

OOIIICUHKCHEPHBIC 3HAHMS. KOHKPETHBIX TEXHOJOTHYECKUX MPOIIECCOB
Biaagern: B2 MeToaMko#l — UCHOJIL30BaHUS
MIPUHIUITAATEHBIX 0coOeHHOCTEH
MOJICITUPOBAHHA MaTEMATHICCKAX, (PU3MUECKUX
U XUMHYECKHX IPOIECCOB, NMpeIHa3HAYCHHBIX
JUT KOHKPETHBIX TEXHOJIOTHYECKIX IPOIIECCOB

OIIK 5. CriocoGen 3HaTh: %3 OCHOBHBIEC CPEICTBa n01/1601<a, aHaIu-

MTOHMMATh TPHHIIHTIB OIIK-5.1. 3a W orOopa, OpraHu3aIyd, Mpeodpa3oBaHUs,

paboThl COBPEMEHHBIX
HH(POPMAITUOHHBIX
TEXHOJIOTUH U
HCIIOJIb30BATh UX IS
peuieHus 3a1a4y

Pemaer crannapTHbie 3aaa4u
poeCCHOHATBHON NeATSILHOCTH HA
OCHOBE COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHI U ¢
yueToM TpeOoBaHMi HHHOPMALMOHHOM

COXpaHEHHs U Ilepeiaun HHPOPMALIH

YMmernb: Y3 nporHo3upoBaTh Ha OCHOBE WH-
(hopMaMOHHOrO TOKMCKA KOHKPETHYIO CIIOCO0-
HOCTh MaTePHAIIOB

Baagers: B3 anmapaTHO-nIporpaMMHBIME

npodeccnonambHoi GesomacocTn CPE/ICTBAMHU UCTIBITAHUS ONBITHBIX 00Pa3IoB
JEATENLHOCTH MATepHATOB
3Hatsk: 34 npodeccHOHATIBHY IO TEPMHHOJIOTHIO
YMmerb. Y4 BbIOUpaTh METON WJIA METOIMKH
OI1K-6.2 pellieHus 3a1a4u PO(ECCHOHATBHOI JIesTeNb-

OIIK 6. Cnioco6eH mpu-
HUMaTh 000CHOBaHHBIC
TEXHUYECKUE PELICHNUS B
npodeccHOHaNbHON Jes-
TENBHOCTH, BEIOUPATH (-
(hexTUBHBIE B OE30TaCHEIC
TEXHUYECKUE CPEACTBA, U
TEXHOJIOTUH

BriOupaet MeTopI MM METOAMKH pe-
ICHUS 33/1a41 TPOPeCcCHOHATTLHON
JeATeIbHOCTH

HOCTH

Baagers: B4 wMmeronamum OLEHKM puCKa U
yIpaBJIeHUS KAa4eCTBOM MPOBEACHUS MaTepha-
JIOBEIUYECKUX  HUCCICHAOBAHHNA  CTPYKTYPHOTO
aHalM3a ¢ UCIOJIb30BaHHEM COBPEMEHHBIX 3KC-
MIEPUMEHTAITBHBIX METOIUK

OIIK-6.4
Bribupaer matepuaisl is
TEXHHUYECKOTO 00BEKTa UCXOS U3
TpeOoBaHUI 0€30ITaCHOCTH H
3¢ hexTHBHOCTH

3HaTh: 35 OCHOBBI MAaTE€PUAIIOBEACHUS U TEX-
HOJIOTHIO KOHCTPYKIIMOHHBIX MaTepPHajIOB

Ymernb: Y501€HUBAaTE U IIPOTrHO3UPOBATh IO-
BEJICHHE MaTepuaia IMpU CTPOUTENLCTBE U IKC-
IryaTalliyi CKBaXXWH U MPUYUHBI OTKAa30B 000-
pyZAOBaHUS MOJ BO3AEHCTBUEM HAa HUX pa3jivy-
HBIX 3KCIUTyaTallMOHHBIX (akropoB Kpaitnero
Cesepa u ¢ ydeToM TpeboBaHMH 0€3011aCHOCTH

Baamers: B5 HaBbikamu BBIOOpa MaTepHaliOB
JUId 33JJaHHBIX YCIIOBUH JKCILTyaTallUd C yde-
TOM TpeOOBAaHUH TEXHOJIOTHYHOCTH, SKOHO-
MUYHOCTH, HaJ€KHOCTHU U JOJIrOBEYHOCTH,
9KOJIOTHUECKUX MOCIEACTBUNA UX IPUMEHEHUS

4. O0beM AUCHUIIINHBI
OO0wmwmit 00BeM TUCHUILINHBI COCTABIISIET 3 3aueTHbIe equHuIb], 108 gacos.

Tabnuna 4.1
AynuTOpHBIE 3aHATHS/KOHTAKTHAs paboTa,
Camocrosite ®dopma
dopma Kypc/ Jac. Konrpois, .
JbHAS MIPOMEXXYTOYHOM
o0yueHHs | cemecTp IMpaktnyeckue | JlaBopatopHbl yac.
Jlexun pabora, 4Jac. aTTeCTaINH
3aHATHA € 3aHATHUA
Ounast 1/2 18 - 34 20 36 Dk3ameH

4




5. CTpykTypa u cojiep:KaHue JTUCIHUTLIHHBI
5.1. CtpykTypa AUCHUTIINHBI.
o4yHas popma o0yuyenus (OPO)
Tabmuna 5.1.1

CrpykT VCLUIUIMHBL AyRuTOpHbIE
No pyKTypa et 3aHATHS, Yac. CPC, | Bcero,
Kon MK OLEHOYHOE CPENICTBO
n/n | Homep HaumenoBanue Jac. qac.
JI. | TIp. | JIab.
paznena pazzena
OCHOBBI CTpOEHHS U Oruer no
cBOMCTRA MI; oD YK-1.1; nabopaTopHoii paboTte
1 1 P 3| - 8 4 15 | OMK-1.1; W €ro 3aiuTa 1o
J0B. PazoBble npe-
OIIK-5.1 KOHTPOJIHHBIM
BpAILCHUS )
BOIIPOCAM; TECT
Otuer o
nabopaTopHoOi paboTte
Wen U CILIABLL VK-1.1; M €T0 3all[1Ta 110
2 2 Haee:(?(:)CH((:)Be 6 - 10 4 20 OIIK-1.1; KOHTPOJIbHBIM
OIIK-5.1 BOTIpOCaM;
ayJAMTOpHAs
KOHTpOJbHasg paboTa
ngosbipf;iﬁ? - OIK-5.1; nabo gzq?()go abote
3 3 o6 41 - 6 4 14 | OIK-6.2; PATOPHOM paf
TepMUYECKOI 00pa- OI1K-6.4 U ero 3allHTa;
00TKH TECT
Hemeramummueckue u
4 4 KOMIIO3UITHOHHBIE 2 - - 4 6 OIIK-5.1 Pedepar
MaTepHabl
Ortyer no
OIIK-5.1: nabopaTopHoii paboTte
5 5 | Ocoser TKM 3| - | 10 4 17 | ONK-6.2; 11 CTo Satlita 1o
OTIK-6.4 KOHTpOJ'IbHI:.'IM
BOIIPOCaM,;
TEeCT
YK-1.1;
OIIK-1.1;
6 DK3aMeH - - - 36 36 OIIK-5.1; Urorosslit TecT
OIIK-6.2;
OIIK-6.4
Uroro: | 18 - 34 56 108

3a04Has popma o0ydenus (3PO)
He peanusyercs.

04HO-3a04Hasi popMma o0yueHus (O3PD0O)
He peanusyercs.

5.2. CopepxaHue TUCHUIUINHBL.

5.2.1. Coneprkanue pa3aenoB AUCIUTUTMHBI (TUAAKTHYECKUE STUHULIBI).

Pazneut 1. «OCHOBBI CTPOCHHS M CBOICTBA MaTepHaJioB. Pa3oBble NpeBpaIlCHUsT».

Iens u 3amaun TUCIUTIIMHBL. MECTO TUCIUIUIMHBI B CTPYKTYype 00pa30BaTeIbHON MPOTPaMMEI.
[Tnaaupyemble pe3yabTaThl OCBOSHUS TUCIUILIMHBL. CTpOoeHUEe METAIOB U cIjiaBoB. Juddy3rnoHHbe
npouecchl B MeTajuie. TUIBI CBSA3€H B TBEPABIX Tenax. Kpucramnnyeckoe CTpOoeHHE MeTauioB. THIlbl
KPUCTANTMYECKUX pEenIeToK MeTauioB. [lomumopdusM. AHU30TpOnuUsi CBOMCTB MeTawioB. CTpoeHue
peanbHBIX KpUCTauIoB. Kpucrammm3aius MeTaioB U cruiaBoB. MoaudunupoBanue. CTpoeHHe CIUTKA.
[Mnactuueckas nedopmMaius ¥ MEXaHUYECKHE CBOMCTBa MeTayuioB. Jledopmanus u paspyiieHue me-
TaJyI0B. MeToibl onpeaeneHus TBepaAoCcTU. VcbITaHusl Ha pacTsSHKEHUE U HA YAApHYIO BA3KOCTh. Bin-
SHUE HarpeBa Ha CTPYKTYypy U CBOMCTBa nedopmupoBaHHOrO cruiaBa. Teopus crutaBoB. dazoBo-



CTPYKTYPHBIM COCTaB CIUIaBOB. MeTainmnyeckre CIuiaBbl. TBepable pacTBOPBL, XUMHUYECKHE COCAUHEHMUS.
OCHOBHBIE THUIIBI AUATPAMM COCTOSIHUS CILUIABOB.

Paznea 2. «7Kes1e30 u cruiaBbl Ha €10 OCHOBEY.

[uarpamma <okene3o-ueMeHTUT». ®aspl U CTPYKTYpHBIE COCTAaBIAIOIIKME Iuarpammsl.. JIuHum
nuarpammsl.  Kputnueckue Touku Ha quarpamme. Yyrynsl. Knaccugukanus ayrynos. Iponeccs! rpa-
¢uTHzanuu. BousiHue yriaepona, Mapranuna, KpeMHus, cepbl U ¢pocdopa Ha cBOICTBA YYyT'YHOB, CKOPO-
CTU oxJaxaeHus1. MapkupoBka 4yryHoB. Cepbiii uyryH. KoBkuit 4yryH. BeICOKONPOYHBIN YyTyH.

CrpyKTypa 1 CBOWCTBA yIJIEPOAMUCTHIX cTanei. Kiaccudukamnus yraepoaucTsIX cTaieid U ux Map-
KMpOBKa. BimsiHue yriepoja M IOCTOSHHBIX NPUMECEW Ha CBOMCTBA CTaJIM. MAPKMPOBKA YIJIEPOIU-
CThIX craneil. JlerupoBaHHble cTany. BiusHue Jerupyroummx 3J1€MEHTOB Ha MOJUMOPOHU3M XKelesa.
Knaccudukanuss u mapkupoBka crayneil. KOHCTpYKIMOHHBIE MalTMHOCTPOUTENBHBIEC JIETHPOBAHHBIC
CTaJIu: LIEMEHTUPYEMBIE, yJIydllacMble, PECCOPHO-IIPYKUHHBIE cTanu. CTanyu cliennuaibHOrO Ha3Have-
HUs. I3HOCOCTOMKME U IIAPUKONOAIIMITHUKOBBIE cTanu. KOHCTpYKIIMOHHBIE KOPPO3UOHHO-CTOMKUE U
KapOCTOMKHE CTaJId U cIuiaBbl. JKaponpouHslie ctain. IHCTpyMeHTanbHble cTany U ciuiaBbl. Cranu ¢
0COOBIMU CBOWCTBaMH.

Paznen 3. «MeToabl TepMUYECKO U XMMUKO-TEPMUYECKO 00padOTKI.

OCHOBBI TEpMHUYECKON 00paboTKU. [[narpamMma M30TEPMHUYECKOTO pacrnajga MepeoXJIaxJaCHHOTO
aycrenura. OOpa3oBaHue aycTeHUTa. POCT ayCTEHMTHOrO 3€pHa W €ro BIMSHME Ha CBOWCTBA CTaJH.
JuarpaMma HW30TEpMUYECKOro IpeBpauleHust aycreHuTa. CTpyKTypa W CBOWCTBa  IPOAYKTOB
IpeBpallleHHs] ayCTeHWTa: MepiuTa, copburta, TpoocTuTa, OelHuTa. Kiaccupukanus BuaoB
TepMooOpaboTku. Buapl omkura 1 poma: nud¢y3HOHHBIH, PEKPUCTAIUIM3ALMOHHBIA. BrusHue
BEJIMYMHBI 3epHa Ha cBoiicTBa ctainu. OTKUTr ¢ (Pa3oBoM NepeKpUcTaIM3aluel: OIHbIH, HEMOIHbIH,
M30TEPMUUYECKUN OTXKUT. 3akajika cranu. MeTtoasl 3akanku. OTHyCK CTaidd U Ha3HAYeHHE OTITYCKa.
XuMHKO-TepMuuecKass o0paboTka cranu. Puznyeckue OCHOBBI XHMHUKO-TEPMUYECKOH OOpabOTKH.
Hemenrtanus, AzotupoBanue. [loBepxHOCTHas 3aKalika.

Pazneu 4. «HemeTa/uimueckne 1 KOMIO3UIHMOHHBIC MATEPHAJIBD).

Hewmerannuueckue matepuansl. Kiaccupukanus noJuMEpHbIX MaTepUaioOB: TEPMOIUIACTUYHbIE
IIOJINMEPBI, TEPMOpPEaKTUBHbBIE nonuMepsl. IlnacTmaccel, ux cocras, cBoiicTBa. Pesuna.. Kepamuxka.
Crekio. Komno3unnonHsle Matepuaisl. J{ucnepcHOynpoyHsieMble, BOJOKHUCTBIE U CJIOUCThIE KOMIIO-
3uthl. [lomyueHue netaneil U3 KOMIO3MLIMOHHBIX MaTepraioB. CiocoOs! mosyyeHust mopomkos. [Tpu-
roroBieHue cmecu. CriekaHue.

Paznea 5. «OcnoBbl TKM».

OCHOBBI JINTEHHOTO MPOU3BOJCTBA. TE€OPETUUECKHE OCHOBBI JJUHEIHOTO MPOU3BOACTBA. Moiemnu.
@®opMOBOYHBIE U CTEpPKHEBbIE CMECH. TEeXHOJOrMs HM3TOTOBJIECHHUS IECUAHBIX JUTEHHBIX (QOpM H
crepkHet. Jlutebe B Metaummueckue Gopmel. JIuthe moja gaBinenuem. LleHTpobexxHoe nuthe. JIuthe B
0007104KOBYIO (hopMy. TeXHOJIOTHsI U3rOTOBJIECHUS IUIACTMACCOBBIX J€Taje METOJOM JMUThA. TexHo-
JIoTUYecKHe mporecchl 00paboTKka METaJlJIOB JlaBlieHueM. TeopeTuuecKkue OCHOBBI TIACTUYECKON Jie-
¢dopmanuu MetayuioB. Haknen. BiusiHue HarpeBa Ha CTpYKTYpy M CBOMCTBa 1e(hOpMUPYEMOTO METaJI-
na. [loHsTHe X0JIOHOM, HETIOMHON U Topsiueil oOpaboTke naBineHueM. Temneparypa HarpeBa. Harpe-
BarenbHble meun. IIpokatka Meramna. CymHocTh Ipouecca npeccoBaHus. Bonodenuwe. Onepaunn
KoBKkH. OOBbeMHas ropsiyasi U XoJio/iHasl MTaMIioBKa. [Ipon3BoACTBO HepazbeMHBIX COeAMHEHUN. Du-
3MKO-XMMHUYECKHE OCHOBBI MOJyYeHHs CBapHOTo coenuHeHus. Knaccudukanus MmetonoB cBapku. ['a-
30Basl CBApKa M KHUCIIOPOJHAs pe3Ka. DIIEKTpUUYEcKas IyroBas CBapKh. ABTOMAaTHYECKas CBapKa IOJ
cioeM (iroca. OcoOeHHOCTH CBapKH B Cpejie 3alllUTHBIX ra3oB. YJbTpa3ByKoBas cBapka. CBapka Tpe-
HueM. CBapka B3pbiBoM. CriocoObl maiiku. TexHomormdeckuil npouecc naiiku. OCHOBBI 00pabOTKH
pe3anneM. @opmMooOpazoBaHe MOBEPXHOCTEN neTaneld pe3anneM. OU3NKO-XMMHUYECKHE OCHOBBI pe-
3aHus. ToueHne u 00pabOTKa Ha CTaHKaX TOKapHOM rpymibl. Cxembl 00pabOTKH HapyKHBIX U BHYT-
PEHHUX IWJIMHAPUYECKUX W KOHHUYECKHUX IOBEPXHOCTEH, BMHTOBBIX M (PACOHHBIX IMOBEPXHOCTEH,
CBepJIeHUE, 3eHKepOoBaHue, pa3BepTeiBanue. Jlondnenue. dpesepoanue. OcOOEHHOCTH UHCTPYMEHTA
s ppe3epoBanusi. Pexxumsl pezaHus.

5.2.2. ConeprkaHue AUCIMIUIMHBI IO BUaM YUeOHBIX 3aHATHH.



JlekKIIMOHHbIE 3aHATHS

Tabmuua 5.2.1

° Howmep pazznena O0bemM, yac.
Tema nexkuuu

n/n JUCHUIUINHBI OP0O | 300 | O3P0

1 0,1 - - Ilenpb ¥ 3a1a4n JUCHUTIITUHBI

2 1 1 - - CrpoeHue MEeTaJJIOB U CIJIaBOB

3 0,9 - - [Inactuueckast neopmanusi 1 MEXaHHYECKHE CBOMCTBA METAIIIOB
4 1 - - Teopus cruiaBoB

5 1 - - JlmarpaMma «KeJe30-IeMEHTHT

6 2 1 - - YyryHsl

7 2 - - CTpyKTypa U CBOWCTBA yIIIEPOJIUCTHIX CTaJIeH

8 2 - - JlernpoBaHHBIE CTAJIN

9 3 2 - - OCHOBBI TepMHYECKOH 00pabOTKH

10 2 - - XUMHKO-TepMHUecKas 00paboTKa cTanu

11 4 1 - - Hemertannudeckue MaTepuanbl

12 1 - - Kommno3zuiimonHele MaTepuaibl

13 1 - - OCHOBBI TMTEIHOTO POU3BOACTBA

14 5 1 - - TexHoJIOrHYeCKHe IPOIecChl 00pabOTKa METAIIIOB JaBICHHEM
15 0,5 - - ITpon3BOICTBO HEPAZBEMHBIX COCTMHEHUI

16 0,5 - - OcHOBbI 00pabOTKH pe3aHueM

Uroro: 18

IIpakTnyeckune padoTbl
IIpakTryeckue paboThl yueOHBIM IJIAHOM HE MPETyCMOTPEHBI.

JlabopaTopHbie padoThl

Tabnmma 5.2.2
> Howmep pasena O6mewm, uac. HaumenoBanue 1abopaTopHoi paboThI
/1 JIUCITUTUTAHBI OP0 | 300 | 0300
1 2 - - M3yuenue npoiiecca KPUCTAIUTH3AIIH
2 1 2 - - MexaHHuECKHe CBOMCTBAa MaTepHaIOB (UCIIBITAHUE HAa PACTSKCHHUE)
3 2 - - OmnpeneneHne yIapHOH BI3KOCTH U XJTaJHOJIOMKOCTH CTaJIH
4 2 - - V3mepenune TBEpAOCTH METAIIIOB
5 3 - - AHanu3 1uarpaMMebl JKeJe30-IIeMEHT
6 2 2 - - MUKpPOCTPYKTYpa 4yryHa
7 2 - - MukpocTpyKTypa yriiepoaucTou cranu
8 3 - - MUKpPOCTPYKTYpa JISTHPOBAHHOW CTAJIH
9 3 6 i ) Tepmuueckast 00pabOTKa YriepoaUCThIX CTANIEH U ee BIMSIHUE Ha
10 CTPYKTYPY
11 4 - - OmnpejienieHre XKUIKOTEKYIEeCTH JINTEHHbIX CIIABOB
12 5 4 - - OmnpeneneHne pexXxuMa pyqdHOU JTYTOBOH CBapKH
13 2 - - O0paboTKa MaTEPHAJIOB JaBICHHEM
Utoro: 34
CamocTosiTeJILHAS paﬁoTa CTyaeHTa
Tabnuma 5.2.3
Ne Howmep paznena O0beM, yac. Tema Bux CPC
n/m | mgucuumimeEel | OPO | 300 | 0300
OCHOBHBIE HECOBEPIICHCTBA
KPUCTAJUTUIECKOTO CTPOCHUS U MX Wzydenue
1 1 4 ) i BJIMSIHHE Ha CBOWCTBA METAIJIOB. TEOPETHIECKOTO
Amopdubie MeTasutbl. CBSI3b MEXIY Marepuaia o pasjaeny,
XapaKTepOM JarpaMM COCTOSIHUSI 1 KOHCIIEKTHPOBAHHUE
cBoiicTBamu CriTaBoB (3akoH KypHakoBa)
[IpeBpaieHust B CTaNsAX U YyTyHAX MPH Uzyuenune
HATPEBE U OXJIAXKICHUH. AYCTCHUTHEIC, TEOPETHIECKOTO
2 2 4 - - (deppuTHBIE, NTeTMOypPHUTHBIE CTAIIH. MaTepHana 1o pasjaeiy;
L{BeTHBIE CIUIABBI: ME/IHBIE, KOHCIIEKTUPOBAHHUE
anmroMuHeBble Be100p 1 060cHOBaHME TloaroroBka k
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MapKH CTajH JJIs 3aJJaHHBIX U3/IeNHniL. ayAUTOPHOU
KOHTPOJILHOM padoTe
MeTo/1bl TOBEPXHOCTHOMN 3aKaJIKH:
. N3yuenue
3aKaJIka TOKaMH BBICOKOH YaCTOTHI TEODETHIECKOrO
3 3 4 (TBY) u mpu HarpeBe Ja3epoM. p )
MartepHana Io paszieny;
CoBpeMeHHBIC METOIbI Oy YCHUS
. . KOHCIIEKTHPOBAHHUE
TBEPJIBIX M3HOCOCTOWKUX MOKPBITHH.
W3roroBneHne KOMIO3UIUOHHBIX U
MJIacTMAcCOBBIX u3aenui. [lomyuenue N3yuenue
u3zenuil u3 peaunsl. [Ipumenenue TEOPETUYECKOTO
4 4 4 pe3uHBI, IJIACTMACChI U MaTepHaa 1o paszieiy,
KOMITO3ULIMOHHBIX MaTepHaIOB KOHCIIEKTHPOBaHHUE.
[MonumopdHble MomUdUKaLIK yriepoaa Hanucanue pedepara
W HUTpHJA Oopa.
Oco0ble METOIbI CBAPKH IJIa3MEHHOM
CTpYEH, 3JIEKTPOHHBIM JIy4OM, JIa3EPOM.
CoBpeMeHHBIE CTIOCOOBI HAIIaBKH.
N3yuenue
DNEKTPOXUMHUIECKIE U
TEOPETUYECKOTO
5 5 4 - - AMEeKTPO(YU3NIECKHE METOIBI )
MaTtepHana o pasueny;
(hopM0o0Opa3oBaHUS TIOBEPXHOCTH
. KOHCIICKTUPOBAHHUE
neraneid MamuH. Ousnyeckue U
XAMHYECKHE IPOLECCHI, JIeKAILHE B
OCHOBE TEXHOJOTHYECKHX METOOB.
IToaroroBka k
6 1-5 36 - - Ok3ameH UTOTOBOMY
TECTUPOBAHUIO
Uroro: 56

5.2.3. llpenonaBanne MUCHMIUIMHBI BEJETCS C MPUMEHEHUEM CIEAYIOIIUX BHUIOB 00pa30BaTEIbHBIX
TEXHOJIOTUH:

- nexus Bu3yanusanus B PowerPoint B quanoroBom pexume;

— nabopaTopHas pabora;

— paz00p MPaKTUIECKUX CUTYAIIUIA;

—  paboTa B MaJbIX IpyIIax.

6. TemaTHKa KypCOBBIX pad0T/IPOEKTOB
KypcoBbie paboThl/pOeKTHl yU€OHBIM IIJIAHOM HE NMPEAYCMOTPEHBI.

7. KoHTpoJbHBIE padoThl
KonTtposnbHble paboThl y4eOHBIM IJIAHOM HE MPEIYCMOTPEHBI.

8. OneHka pe3y/1bTaTOB OCBOCHHS TUCHMIIIMHBI
8.1. Kpurtepum oneHUBaHHS CTENEHW TIOJMHOTHI W KayecTBa OCBOCHHUS KOMIIETCHIMHA B
COOTBETCTBHH C INIAHUPYEMBIMU pe3ylbTaTaMu 00yueHus npuBeeHs! B [Ipunoxenun 1.
8.2. PeliTuHroBas cucremMa OLIEHMBAHHS CTEIIEHH TOJHOTHI M KauecTBa OCBOCHUS KOMITETCHIIUI
o0yyaromuxcs ouHOH (opMbl 00ydeHHUs pezcTaBieHa B Tadnuue 8.1.

Tabnuna 8.1
Ne Bunsl meponpusaTuil B paMKax TEKYLEr0 KOHTPOJIS Komuecrso
n/n 6amtoB
1 Texymias arTecTarus
1 3amuTa TeMbl «M3ydeHus npoiecca KpUCTAIIU3aLII 0...5
2 3amuTa TeMbl «MexaHHUeCKHe CBOMCTBA MaTepHalioB (CIIBITAHUE Ha PACTSKEHUE)» 0...5
3 3amuTa Tembl «OmnpeneneHne yaapHOU BI3KOCTH B XJIAJTHOTIOMKOCTH CTaJTH» 0...5
4 3amuTa TeMbl: «M3MepeHne TBEPIOCTH METAJIIOBY 0...5
5 Tect mo pazneny 1. «OCHOBBI CTPOCHHUS 1 CBOMCTBA MaTepuanoB. Pa3oBbie MPEBPALICHUS 0...10
NTOI'O 3a mepByIO TEKYITYIO aTTECTAIUIO 0...30
2 TeKymias aTTecTaus
1 | 3amura TeMbl «AHAIM3 AUArpaMMBbl JKeJI1e30-1IEMEHT» | 0...5
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2 3amura TeMbl K MUKPOCTPYKTYPa YyT'YHOBY 0...5
3 3amuTa TeMbl «MHUKpPOCTPYKTYpa YIIICpPOIMCTON CTalIN» 0...5
4 3amuTa TeMbl «KMHUKpPOCTPYKTYpa JISTUPOBAHHOM CTaJIM» 0...5
5 3amuTa Temsl «TepMuueckas 00padOTKa yriIepOJUCTHIX CTAEH U €€ BINSHUE HA CTPYKTYPY» 0...5
6 KonrponbHas ayauTopHas padoTa no paszaeny 2 «Kene3o u cluiaBsl Ha €ro OCHOBE)» 0...15
HUTOI'O 3a BTOpyI0 TEKYIIYIO aTTECTALIUIO 0...40
3 Texymas aTTecTanys

1 3amuTa pedeparos mo Teme «Hemeraminyeckue 1 KOMIO3UIIMOHHBIE MAaTEPHUAIBI» 0...10
2 3amuTa TeMbl «OnpeieseHe KUIKOTEKyYeCTH JIUTEHHBIX CIIIABOBY 0...5
3 3amuTa TeMsl «OnpeiesieHne peKUMa pyYHOH AyToBOil CBapKU» 0...5
4 HWrorosslii TecT 0...10
HUTOI'O 3a TpeThio TEKYUIYIO aTTECTAIIMIO 0...30

BCEI'O 100

9. YueOHo-MeTOANYECKOE U HH(POPMAIMOHHOE 00ecniedeHHe T CIUTIIHHbI
9.1. [lepeueHb peKOMEHIyEMOM JIUTEPATYPhI IpeAcTaBiieH B [Ipunoxenun 2.
9.2. CoBpeMeHHbIe podhecCHOHAIbHBIE 0a3bl TaHHBIX U NHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI
1. DnexTpoHHBIN KaTanor/DiaeKTpoHHas Oubimoreka TIOMEHCKOTO MHAYCTPHAIBHOTO YHH-
Bepcuterta http://webirbis.tsogu.ru/
2. Hayuno-texuuueckas 6ubnmuoreka ®I'bOY BO «YITHTY» u ®I'bBOY BO «TromeHckuii
WHIyCTpUabHBIN yHUuBepcuTeT» http://bibl.rusoil.net
3. Hayuno-texnuueckas 6ubmuoreka ®I'bOY BO «YI'TY» u ®I'BOY BO «TromeHckuii
UHIyCTpUalbHBIN yHUBepcuTeT» http:/lib.ugtu.net/books
4. baza gannbix «Hayunas snextponnas 6ubnnoreka eLIBRARY.RU» (am.nmonmnucu)
5. 000 «3BC JIAHb» www.e.lanbook.ru
6. OOO «M3nparensctBo JIAHB» www.e.lanbook.com
7. 000 «DaexTpoHHoe n3aarenscTso FOPAUT» www.urait.ru
8. basza mannbix KoHCynbTaHT cTyneHTa «DIeKTpoHHas OnOIMoTeka TexHudeckoro BY3ax»
http://www.studentlibrary.ru
9. DnextponHo-oubmMoTeuHas cucrema BOOK.ru https://www.book.ru
10. DnektpoHHO-6nOMMOTEeUHast crcteMa «[PRbooksy http://www.iprbookshop.ru/
11. HamumonaybHas 3JIeKTpOHHAsE OMOIMoTeKa (Yepe3 TEPMHUHAIIBI JOCTYIIA)

9.3. JluneH3noHHOE W CBOOOJHO pacCIpOCTpaHAEMOE TMPOTPaMMHOE OOECTeYeHHe, B T.4.
oredecTBeHHOT0 npousBojcTea: 1C Ilpeanpustue (yuebnas sepcus); KOMIIAC-3D LT 12v (yueOnas
Bepcusi); AutoCAD 2017 (yuebnas Bepcus); Scilab (6ecnmatHas nporpamma); Free Pascal
(OecninatHas mporpamma); Microsoft Windows 7; Microsoft Office 2010.

10. MarepuanbHO-TeXHUYeCKOe o0ecneyeHHe TN CIUIIITHHBI
HOMGHICHI/IS[ AJig MPOBEACHWA BCEX BHIOB pa6OTI)I, npeaAyCMOTPCHHBIX y‘I€6HBIM IIJTaHOM,
YKOMIUIEKTOBaHbI HEOOXOJUMBIM 000PYI0BaHHEM U TEXHUUYECKUMH CPEICTBAMU O0yUEHHUS.

O0ecneyeHHOCTh MAaTePHATBHO-TeXHUYEeCKUX ycaoBuid peaausanun OIIOII BO
Tabauna 10.1

Anpec (MeCTOIIONIOKEHUE)
HanmMenoBanme yueOHBIX HaunmMmeHoBaHne moMeneHun 1 MMOMEUIEHUH JJIsI POBEJIEHUS BCEX
MpEeAMETOB, KYpCOB, MIPOBEJICHUS BCEX BUIOB YUeOHOI BHJIOB YUeOHO JIeATENBHOCTH,
JTUCITUTUTAH (MOZYJIeH), JIeATeNIbHOCTH, IPETYCMOTPEHHOM MPEeyCMOTPEHHOH Y4eOHBIM IIaHOM
Ne MIPaKTUKH, WHBIX BHJIOB y4eOHBIM TTAHOM, B TOM YHCIIE (B cirydae peanuzanyu
n/ma y4eOHO e TENbHOCTH, MMOMEIICHUS I CaMOCTOSTEIIbHOM 00pa3oBaTeNbHOM MPOrpaMMbl B
MPEIYCMOTPEHHBIX YUeOHBIM | paboTHI, ¢ YKa3aHUEM MEPEUHS OCHOBHOTO ceTeBol (popMe TOTOTHUTETHFHO
TUTAHOM 00pa30BaTEIHHOMN 000pyI0BaHUs, YaeOHO-HATIIS THBIX YKa3bIBaeTCsi HAMMEHOBAHUE
MIPOrpaMMBbl rnocooui OpraHu3aluu, ¢ KOTOPOH 3aKJII0UEH
JIOTOBOD)



http://webirbis.tsogu.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.e.lanbook.ru/
http://www.e.lanbook.com/
http://www.urait.ru/
http://www.studentlibrary.ru/
https://www.book.ru/
http://www.iprbookshop.ru/

JIeKIMOHHEBIE 3aHSTHSL:

VYuebHast ay TuTOpHs AJIsl IPOBECHUS
3aHSTHH JIEKINOHHOTO THMA, IPYIIIOBBIX U
WHIUBHUYaIbHBIX KOHCYIBTalni,
TEKYIIEro KOHTPOJIS M MPOMEXXYTOUHOH
aTTecTaluu

(KOMITBIOTEpHBIH KIIAacc).

OCHaIIEHHOCTE!

VYuebOHast MeOeIb: CTOJIbI, CTYJIbS, JOCKa
ayAuTOpHast, TPUOYHA JUIsl YTCHUS JIEKLHUH,
CTOJIBI KOMIIBIOTEPHBIE, CTYIIbS
KOMITBIOTEPHBIE, KA METAIITHIECKHUI.
KoMmrmbroTepsl B KOMIUIEKTE, MPOEKTOP,
MIPOEKIIMOHHBINA SKpaH, IePCOHANbHBIN
KOMITBIOTEP, KOJIOHKH.

628609, TromeHcKast 001aCTh,
XaHnTeI-MaHCUHCKUN aBTOHOMHBII
okpyr — FOrpa,

r. HiwkaeBapToBCK, 3amaaHbrit
MIpOMBIIIIEHHBIN y3eu, [Tanens 20,
yi. Jlennna, 1. 2/11, ctp. 9, aya. 308

JlabopaTopHBIE 3aHATHSA:

VYueGHas ayIUTOPUS I IPOBEICHUS
3aHATUA CEMUHAPCKOIO TUIIA,
(mabopaTopHbIe 3aHATHS), TPYIIIOBBIX H
WHJUBUIYAIBHBIX KOHCYIIBTALNH,
TEKYIIEro KOHTPOJISl U IPOMEXKYTOYHOM

628609, TromeHnckas 001acThb,
XaHThI-MaHCHUCKHUM aBTOHOMHBIN
okpyr — FOrpa,

r. HwxueBapToBCK, 3ana Hblii
MpOMBIIIIEHHBIN y3en, [Tanens 20,
yi. Jlenuna, 1. 2/I1, ctp. 9, aya. 505

Marepuanosenenue. TexHo-
1 | 7orus KOHCTPYKLIMOHHBIX
MaTepuaioB

arrecraluu. YueOHas 1abopaTopusi.
OCHaIIIEHHOCTb:

VYueOHas MeOeIb: CTOJIBI, CTYJIbs, JOCKA
ayIuTopHas, TpUOyHA JJIsl YTeHUS JIEKIUi.
MHKPOCKOTI, MUKPOTBEPJOMETP, IPHUOOD
JUTS TIPOBEPKH U3/ICITNI Ha OHCHNE B
uenrpax [1b-250M, ronoBku
M3MEpUTENBHEIC, ITaHreHIpKYIb [1I11-1-
150-0,05; mrraHTeHBBICOTOMED,
[ITAaHTCHTTTYOMHOMED, MUKPOMETP TJIAJKUI
MK25, mukpometp prraaxssiit MP25,
IITyOMHOMEp MUKPOMETPHYECKHIH,
HYTPOMEP MHKPOMETPUUCCKUH, KOHIICBbIC
Meps! JUHbL, Habop KMJT Ne2 k.2,
MHKPOMETP PhIYQKHBIH, CKOOa phIYaskHast
CP-25, HyTpoMep UHANKATOPHBIN, KaTHOPHI
TIIaJIKAE, MUKPOKATOP, YTIIOMEp
HOHUYCHBIH, IPU3Ma TIOBEPOIHAS 1
pa3merouHast (yueOHast) [11-2-2, mrrarus 111-
11H; neTamy mu1s BEITTOTHEHUS TEXHHYECKHUX
n3Mepenuil: aerans tuna «BAJI», nerans
tuna «BTYJIKA», Habop meraneit ms
U3MEPEHUH.

11. Meroanyeckue ykazanus no opranusauuu CPC

11.1. Metoanueckue yka3zaHHs 10 MMOATOTOBKE K Ja0OPAaTOPHBIM 3aHATHUSIM.

K BbImoiHeHuto 1a00paTopHbIX paboOT OMYCKalOTCs MOArOTOBIEHHBIE CTYACHTHI. [l aT0i nenu
OHH 3HAKOMSTCs ¢ TabopaTopHBIMHU paboTamu o Kypcy «Matepuanosenenue. TKM», yscHAIOT 1ienb u
METOJIMKY BBIMOJIHEHHs pabOThl, OTPaXKalOT B OTUYETE OCHOBHBIE TEOPETUUYECKUE MPECTaBICHUS, HUC-
nojib3yeMele B pabote. B mporiecce moAroToBKH K JIAOOPATOPHBIX 3aHATHUSAM OOyYaroIIuecs: MOTYT
npuberarb K KOHCYJIbTalUAM Mpenojanarens. Hannuue koHcnekTa JeKUui Ha 1a00paTOPHOM 3aHITHH
OBA3ATEJIBHO! [lpu BimosHeHUH padOT MO U3yYEHUIO MUKPOCTPYKTYPBI Pa3IMYHbIX CIIJIABOB HC-
M0JIb3YeTCs alIbOOM MaKpO- U MUKPOCTPYKTYP METAJUIMYECKUX CIIJIaBOB.

Otuer o mabopaTOpHBIM paboTaM HEOOXOIMMO BBIMIOJIHATH B OT/IEIbHOM TETpau.

O06bem oTueTra Mo OJHOU paboTe OOBIYHO HE TpeBbImaeT 3-5 cTpanui. OTYeT MO0KEH COOTBET-
CTBOBaTh PEKOMEH/IYEMOMY COJIEP’KaHUI0, OBITh MOHATHBIM, KPATKUM JIAKOHUYHBIM, HAaIUCAaHHBIM 0e3
MIPOM3BOJIBHBIX COKpAIllEeHUH; TEKCT, WIIIOCTPUPOBAHHBIN U TaOJIMYHBIN, MaTepHasbl JOJKHBI COOT-
BETCTBOBATh M3BECTHBIM TPEOOBaHUAM O(pOpMIIEHHUS OT4eTOB. B ciyuyae cratuueckoir oOpaboOTKu pe-
3yJlbTaTOB 3KCIEPUMEHTAa JOJIKHBI OBITh YKa3aHbl JIOBEPUTENbHbIE MHTEPBAJIbl AKCIEPUMEHTAIBHO
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MOJTyYCHHBIX 3HAYCHUN W MPHUBEICHBI TPAPUKU MOJTYYCHHBIX allIPOKCHMUPYIOMHX (GyHKIHNA. B oTue-
Tax 0 paboTax, CBA3aHHBIX C U3YYCHUEM MHKPOCTPYKTYP, JOJIKHBI ObITh U300paKEHBI CXEMbI MHKPO-
CTPYKTYp C YKa3aHHEM BCEX CTPYKTYPHBIX M (a30BbIX cocTaBIistommX. [IponcxoxaeHne To0on To-
KW, JTUHAH U JP. HA CXEME MUKPOCTPYKTYPBI JOJIKHO OBITh IOHATHO CTYACHTY U JTIOOOMY, YUTAIOIICMY
order 0 pabdore. [Tox cxemMoit MUKPOCTPYKTYpPHI OJDKHA OBITH MPHUBECHA TIOAPUCYHOUYHAS TIOJITHCH C
yKa3aHHEM MaTepuaia, ero MapKu, CTPYKTYPHBIX COCTAaBIISIFOIIMX U YBEIMYCHHS METaJUIOrpadudecKo-
T'0 MUKPOCKOTA. Pe3ylibTaToM MUKPOCTPYKTYPHOTO aHajH3a SBJISETCS UHPOPMAIUs O CTPYKTYPHBIX U
(ha30BBIX COCTaBJISIONINX CIUIABOB, O TOM, YTO OHH COOOH MpEACTaBISAIOT, Kak moiydatorcs. OTder
JIOJDKEH COJICPIKaTh 3aKJIFOUCHHUE WA BBIBOBI 110 padoTe.

BrimonHenue nmabopaTopHbIX pabOT MO3BOJKT CTYACHTY OBJIAJETh MIUPOKO HUCIOIb3yEMBbIMU Me-
TOJIaMH UCCIICZIOBAHUS CTPYKTYPBI, HAYYUTHCS «YUTATh» JUArpaMMbl COCTOSHUS PA3JIMYHBIX CHCTEM,
«ITOHMMATh» CTPYKTYPY Pa3JIMYHBIX METALIMYECKUX MarepuaioB. MHorue pabOThl HOCAT XapakTep
HAyYHBIX MCCIICJIOBAaHUH, MTO3BOJISIIOIINX 3aKPENUTh paHee MPHOOPETEHHBIC 3HAHUS U HABBIKH B 00pa-
0O0TKEe pe3yabTaTOB JKCIIEPUMEHTA, COCTABICHUH W O(QOpPMIICHMH OTYeTa O paboTe, yMEHHH JeiaTh
BBIBOJIBI 110 padoTe.

B naGopaTtopHbIX paboTax MpHUBEICHBI KOHTPOJIBHBIC BOIIPOCHI, CUTYaIMOHHBIC IPAKTHYECKUE 3a-
Jla4¥ TIO3BOJISIOIINE CTYJCHTY IIPOBEPHUTH CBOIO TOTOBHOCTH K BBHITIONHSIEMOM padoTe.

11.2. Meroauueckue yka3aHus 10 OpraHU3aluu CaMOCTOATEIbHOW padoThl.

CamocrosTenbHas pabota oOydaromuxcs 3aKiI04YaeTcs B MOTYYCHHH 33 aHuil (TeM) y mpernojaa-
BaTellsl Ui OCBOCHUS MHAMBUAYyalbHO. [IpernomaBarTens Ha 3aHATHH JAeT PEKOMEHIAIMA HEO0OXOaH-
MbI€ JIJIsl OCBOEHUSI MaTepuana. B xoae camocTosTensHO#M paboThl 00yyaroniuecs J10KHbI BBITOJIHUTh
pedepar, U3ydyuTh TEOPETUUECKUN MaTEpHal Mo paszzenaM, OQOPMHTH M 3alIUTUTH OTYETHI 1O J1abo-
paTopHBIM paboTaM.

OOyuatomiuecs: TOJKHBI TIOHUMATh COJIEPKAHNUE BBHITIOJTHEHHOW paboThl (3HATH OMPEACICHHUS 110-
HSATUH, YMETh pa3bACHUTH 3HAYCHHE U CMBICT JIFOOOT0 TEPMHUHA, UCIIOJIb3YeMOro B paboTe | T.I1.).

PedepaTuBnas padora. Llenpro pedeparnBHON pabOTHI ABISETCS OoJiee yriayOIeHHOE H3ydeHUE
Matepuaina. Temy pedepara no JUCHUILTUHE ONpeeNnseT npenoaaBaTens. Hanucanue pedepara — 3To
0os1ee 0OBbEMHBIN BUJ CAMOCTOATEIbHOW pabOThl CTY/EHTa, COJAEpKAIIUA UHPOPMAIIHIO, TOMOJIHSI0-
IIYI0 ¥ Pa3BHBAIOIIYI0O OCHOBHYIO TEMY, H3y4aeMyl0 Ha ayJUTOPHBIX 3aHATHAX. Benyiiee mecto 3a-
HUMAIOT TEMBI, TIPEACTABISOIINE TTPOPECCHOHATBHBIN HHTEPEC, HECYIINE AIEMEHT HOBU3HEBL. Pedepa-
THUBHBIE MaTepUaJIbl JOJKHBI MTPEJICTABIATh MUCBMEHHYIO MOJIENb IEPBUYHOIO JOKYMEHTa — HAYYHOM
paboTel, MOHOTpaduu, CTaThU.

IHopsaaok cxaum U 3a1UThI pedepaTos:

1. Pedepar cnaercs Ha MpoOBEPKY MperofaBaTeNto 3a 1-2 Heleau 10 3a4€THOTO 3aHSTHSI.

2. Ilpu onienke pedepaTa NpenoaaBaTeslb yUUTHIBAET KaueCTBO, CTEIIEHb CAMOCTOSTEIbHOCTH CTY-
JICHTa U TPOSIBIICHHYIO WHUIIMATUBY, CBSI3HOCTH, JIOTUYHOCTh U TPaMOTHOCTh COCTaBJICHUs, OopmIIe-
HUE B COOTBETCTBUU C TPEOOBAHUSAMHU.

3. 3amuTa TeMaTH4YecKoro pedepaTa MOXKET MPOBOAUTHCS HA BBIJICJICHHOM OJTHOM 3aHSTHH B PaM-
Kax 4yacoB y4eOHOW JUCLUUIUINHBL, JINOO MO JOTOBOPEHHOCTH C MPENOAaBATENIEM.

4. 3amuTa pedepara CTyACHTOM MPEyCMaTPUBACT:

- TokJaj o pedepary He 6onee 5-7 MUHYT;

- OTBETHI HA BOITPOCHI OIITOHEHTA.

Ha 3amuTe 3anpenieHo ureHre TeKcTa pedepara.

OO6mras oreHka 3a pedepar BBHICTABISETCS C YYETOM OIICHOK 3a paboTy, JOKIaa, YMEHHE BECTH
JMCKYCCHIO U OTBETHI Ha BOIIPOCHI.

Crpykrypa pedepatuBHoii padorsl. PedepaTtrBHas paboTa COCTOUT U3 CIAEAYIOMINX Pa3AeoB:

—  TUTYJbHBIN JIUCT;

—  COJlep)KaHue;

—  BBEJICHHE;

—  OCHOBHaf 4acTh pedepara;

—  CIIMCOK MCIOJIb30BaHHBIX HCTOUHUKOB.

O6bem pedepara He JOKEH MPEBBIMIATH 5 TIEYaTHHIX JIUCTOB (hopmaTa A4.
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Tembl pedepaTon:
Cocras, knaccuuKaIys U CBONCTBA IIACTMACC
KapOoB0oJIOKHUTHI 1 OOPOBOJIOKHHUTHI
CocraB u K1accupUKaIMI Pe3HH
OO61ue cBeieHUs, COCTaB U KiIacCU(pUKaLUs IUIEHKOOOpa3yIoINX MaTe-pruaioB?
OO01ue cBeeHNs 0 HEOPraHUYECKUX MaTepHuaax
KoMmno3utHsle MaTepuansl ¢ METANINYECKOW MaTpULIEH.
Bu1b1 KOMITO3UTHBIX MaTEPUATIOB.
KoHcTpyKIInOHHBIE TOPOLIKOBBIE MAaTEPUAJIBL.
MertaniokepaMu4ecKue CIIaBbl.

10 OO0urme cBeseHUs] 0 HEMETAJUIMYECKUX MaTepuanax, Kiaccu(uKanus mojJmmMepoB, 0COOEHHO-
CTH U UX CBOMCTBA.

11. Kommno3uTHble MaTepuasbl ¢ HEMETAUINYECKON MaTpULIEH

12. Pe3unHOBBIC MaTepHUAabI.

13. IInmacTmacchl Ha OCHOBE MOJIMATUIICHA

14. JKécrtkas miactMacca Ha OCHOBE MOJIMBUHUIIXJIOPUAA

15. IlnmacTmacchl Ha OCHOBE MOJUCTUPOIIA

16. IInmactmacchl ¢ 6oJiee BRICOKOM TETIOCTONKOCThIO

17. BbicOoKONpOYHBIE MJIACTMACCHI

18. BricOoKOMOIYyIbHBIE MIACTMACCHI

19. IIpou3BoacTBO M MOTpeOICHUE TIIACTMACC

20. Crekyi0: HEOPraHUYECKOE U OPraHNYeCKOe, CUTAJUIbI, METANTNYECKUE CTEKIIa

21. Metoabl OBBIIICHUS JOITOBEYHOCTH U3JICIIUN.

22. HoBble MaTepHalibl, IpUMeHseMble B HE()TEra30BOM KOMILIEKCE.

23. Tlomumopdubie MoaudUKAIIK YTIepoaa U HUTpuaa oopa.

24. CnocoObl U3roTOBJICHUS U3AEINI U3 IIACTMACCHI.

25. TepmoracTHYHBIC MOJIIPHBIC TTACTMACCHI. [1OJIMBHHUITXITOPH]T, TTOJIMAMU/TBI.

[ToarotoBka K 3K3aMEHY CIIOCOOCTBYET 3aKpEIUICHHIO, YIIyOleHHi0 U OOOOLICHHIO 3HAHUA,
MOJIy9aeMbIX, B Tporecce OOyYeHHUs, a TakKe MPUMEHCHHIO MX K PEIICHHIO NMPAKTHYECKHX 3ajad.
l'oToBsick K »dK3aMeHY, CTYIEHT JIUKBHUAUPYET HMeIuecs mpobdenasl B 3HAHUAX, YIIyOser,
CUCTEeMATH3HMPYET U YIOPSI0YMBACT CBOM 3HaHUA. Ha 3K3aMeHe CTYACHT JEMOHCTPHUPYET TO, YTO OH
npuoOpen B mpoliecce 00ydeHus Mo KOHKPETHOW y4eOHOM TUCITUILINHE.

IIpaBujia NOAroTOBKH K K3aMeHaM:

1. Jlyume cpa3y COpUEHTHPOBATHCS BO BCEM MaTepHalie U 00sS3aTelbHO PacIloIOKHUTh BECh Ma-
TepHaJl COTIIACHO YK3aMEHAIIMOHHBIM BOIIPOCcaM (MIJTH BOIPOCaM, 00CYKIaeMbIM Ha 3aHATHSAX ), OTa pa-
00Ta MOXET 3aHATh MHOT'O BPEMEHH, HO BCE OCTAJIbHOE — ATO YK€ TEXHUYECKHUE JIeTaIH (TJIaBHOE — ATO
OpUEHTHPOBKA B MaTepuase!).

2. Cama moAroToBKa CBsi3aHa HE TOJBKO C «3amoMHHaHHEeM». [1oIroToBKka TaKke mpenoaaraet
Y TIEPEOCMBICIICHHE MaTepHala, i Jaxke PaCCMOTPEHUE aTbTePHATHBHBIX HIICH.

3. ChHauana CTyJIEHT JOJIKEH MPOJEMOHCTPHPOBATh, YTO OH «YCBOMWII» BCE€, UTO TpeOyercs Mo
mporpaMMe o0y4eHwus (WK 10 MPorpaMMe JJAHHOTO MPEToIaBaTelis), U JIUIIb TI0CJIe 3TOT0 OH BIPaBe
BBICKA3aTh WHBIE, KEIATEIbHO apTyMEHTUPOBAHHBIE TOUKH 3PEHHUS.

CoNOOR~WN P
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[Tpunoxenue 1

HﬂannpyeMble pe3yJdbTaThbl oﬁyt{em/m AJIsA q)OpMI/IPOBaHI/Iﬂ KOMIICTECHIIVMA U KPUTCPHUHN UX OLICHUBAHUA

Juctmmuimaa: MATEPUAJIOBEJEHUE. TEXHOJIOT'USA KOHCTPYKIIMOHHBIX MATEPHUAJIOB
Kon, manpasnenne moarotosku: 21.03.01 HE®@TEI'A30OBOE JAEJIO
Hanpasnennocts (npoduis): BYPEHUE HE®TAHBIX U I'A30BbIX CKBA’KUH

Kox Koz, Koz 1 naumenosanne KpuTepuu olleHUBaHHUs Pe3yJIbTaTOB 00ydeHH s
HaNMEHOBaHNE pe3ynbpTata o0ydeHus 1mo
KOMITETCHINN 1-2 3 4 5
MK JUCUUIIIINHE
Ob6nanaeT MUHIMAJIBHBIM O6nazaeT MOJIHOTOMH
3Hartb: 31 akTyanbHbIC He 3Haer akTyanbHble HabopOM 3HaHUS, 3HaeT Xopo1uIo HabOpOM 3HaHUS,
poccuiickue u poccuiickue u AKTyaJIbHBIX POCCUHCKUX U | aKTyaJbHbIE POCCUICKUE U AKTyaJIbHbIX POCCUICKUX U
3apy0eKHbIC HICTOUHUKH | 3apyOe)KHbIe HCTOUHUKI 3apyOeIKHBIX HCTOYHUKOB 3apy0eKHbIC HCTOUHUKHI 3apyOeIKHBIX HCTOYHUKOB
nHpopmanuu uH(pOopMaLH uHbopMaLH nHpOpPMALUU uHdopmanuu
MIPUMEHHUTEIBHO K NPUMEHHUTEIBHO K MPUMEHHUTEIBHO K MIPUMEHHUTEIBHO K MPUMEHHUTEIBHO K
MaTepHalIOBEACHUIO 1 MaTepHaAIOBEACHUIO 1 MaTepHAIOBEACHUIO U MaTepuaroBEACHHUIO U MaTepuaaoBeACHHUIO U
TEXHOJIOTUHN TEXHOJIOTUH TEXHOJIOTUH TEXHOJIOTUH MaTepUaoB, TEXHOJIOTUH
KOHCTPYKIIMOHHBIX KOHCTPYKIIMOHHBIX KOHCTPYKIIMOHHBIX JIOITyCKast KOHCTPYKIIMOHHBIX
YK-1.1. MaTepHaioB MaTepHaioB MaTepualioB, UCIIBITHIBAS HE3HAYHUTENIbHbIC OIIMOKK | MaTepuaioB, Y4eTKO OOBSICHSIS
OcymecTiser IIPH ITOM 3aTPYAHEHUS UX TpUMEHEHHUE
BBIOOD YMeer xopomo u
aKTyalbHBIX He ymeer 0CO3HaHHO YMeeT B COBEpIICHCTBE
o YMmertb: Y1 oco3HaHHO YMmeer 0co3HaHHO

POCCHIICKHX U CaMOCTOSTENIFHO UCKATh, CaMOCTOSITENIFHO MCKATh, OCO3HAaHHO CaMOCTOSITEIBHO

CaMOCTOSATENIFHO UCKATh, CaMOCTOSITENIFHO UCKATh,
3apy0OekKHBIX U3BJIEKATh, U3BJIEKATh, HCKaTbh, U3BJIEKATb,

W3BJIEKaTh, CHCTEMATH- U3BJIEKATh,

HCTOYHHUKOB, a CHUCTEMaTH3HPOBATH, CHUCTEMaTH3HPOBATH, CHCTEMaTH3HPOBATH,

YK-1 3UpOBATh, AaHATU3UPO- CHUCTEMaTH3HPOBATH,

TaK K€ TOHUCK,
cbop u 00paboTKy
nHpopmanuu,
HEOOXO0UMOM IS
peleHus
IIOCTaBJICHHOM
3a1a4u

BaTh M OTOMpATh HEOO-
XOAUMYIO JUIS pEIICHUS
3a7a4 nHpopManHuIo o
Marepuasiax ¥ TEXHOJIO-
THAX

aHaIM3UPOBATH U
0TOMpaTh HEOOXOIUMYIO
JUISL peIlieHus 3a1a4
nrdopmanuio o
Marepuajiax u
TEXHOJIOTHSIX

aHaJIM3UPOBATh U OTOUPATh
HEOOXOUMYIO JIJIsl pEeTICHUS
3aga4 nHdopmanuio o
MarepualiaX ¥ TEXHOJIOTHSX,
JIOIyCKast OIIMOKH

aHaJIM3UPOBATh U
0TOHMpaTh HEOOXOIUMYIO
JUIsl peIlIeHus 3a1a4
nndopmanuio o
Marepuaiax u
TEXHOJIOTHSIX, JOITyCKast
HE3HAYHUTEJIbHBIC OITHOKHU

aHAJM3UPOBATh U OTOUPATH
HEOOXOIUMYIO JIJISl PEeTICHUS
3aa4 HHGOpPMAIUIo O
MaTepuaiax U TSXHOJOTHSIX,
YeTKO OOBICHSS UX
IpeIHa3HAYCHUE

Baagers: Bl npuemamu
BBIOOpA, TTOHCKA, cOopa,
COMOCTABUTEILHOTO
aHanmm3a 1 00paboTKU
nH(pOpMATAN
POCCUHCKHX U
3apyOeIKHBIX
HNCTOYHUKOB IS
pelIeHHs 33124 O

He Bnaneer npuemamu
BBIOOpA, TTOKCKa, cOopa,
COIOCTABUTEIBHOTO
aHanmu3a u 00paboTKN
uH(pOpMAITHH
POCCHUNCKUX U
3apyOeKHBIX
HCTOYHHKOB IS
peuienys 3a1a4 0

OO0namaeT MUHHUMAIbHBIMH
npreMaMu BEIOOpa, TIOUCKa,
cbopa, COroCTaBUTEITHLHOTO
aHanmu3a u 00paboTKH
nHPOPMAIIUU POCCUICKUX U
3apy0OeXHBIX UCTOYHHUKOB
JUISL peILICHUS 33124 O
Marepuanax u TeXHOJIOTHsX
MPUMEHICMBIX B

Bunageer xopoio
npreMaMu BBIOOpa,
ToMcKa, coopa,
COIOCTABUTEIBHOTO
aHaim3a u 00paboTku
nH(OPMAIIUH POCCUUCKUX
1 3apyOeKHBIX
HCTOYHHKOB ISl PEILICHHUST
3aJa4 0 MaTepuaiax u

Brnanmeer B coBepiieHCTBE
npreMaMu BbIOOpa, MOKCKa,
cbopa, CONoCTaBUTEITHHOTO

aHanu3a u 00paboTKH
HH(OPMAIUN POCCUUCKUX H
3apy0eKHBIX HCTOYHHUKOB
JUISL pEILICHNUS 33124 O
Marepuaiax U TeXHOJIOTHIX
MIPUMCHSICMBIX B




MaTepuaiax u MaTepuanax u He(Tera3oBoi oTpaciu TEXHOJIOTUSIX He(Tera3oBoi OTpaciu
TEXHOJIOTUSX TEXHOJIOTUAX MPUMEHICMBIX B YeTKO OOBICHAS UX
MIPUMEHSIEMBIX B TIPUMEHIEMBIX B HedTerasoBoii oTpaciy, TpeJHa3HAYCHHE C
HedTera3zoBoil oTpaciu HedTera3zoBoi oTpaciu HCTBITHIBAS TIPH 3TOM 000CHOBaHHEM HX
HE3HAYMTEIbHBIE TIPUMEHEHHS
3aTpyAHEHUS
VY 10BIETBOPUTEIBHO 3HAET 3HaeT xopoi1io ¢husnye- B coBepmiencTse 3HaeT Gu-
3uarb: 32 ¢pusudeckue u | He 3HaeT pusmueckue u A P p ¢ p ¢
¢usndeckre 1 MaTeMaTH4Ie- CKHE 1 MaTEMaTHYECKHE 3UYECKHE U MAaTEMATHYECKUE
MaTeMaTHYECKHE METO- MaTeMaTHYECKHE METO-
CKHE METOJIBI MOJICIINPOBA- METOZBI MOJETHPOBAHUS METOJBI MOICITUPOBAHUS
JIBI MOJICTTUPOBAHUS JIBI MOJICTTUPOBAHUS " ¥ o
N N HUS CTPYKTYPHI U CBOMCTB CTPYKTYPBI U CBOWCTB Ma- CTPYKTYPBI X CBOWCTB MaTe-
CTPYKTYPBI K CBOUCTB CTPYKTYPBI U CBOUCTB
MaTepHUajIoB U TEXHOJIOTH- TEPHUAJIOB ¥ TEXHOJIOTHUe- pHYaIOB U TEXHOJIOTUYECKUE
MaTepHaIoB U TEXHOJIO- MaTepHuagoB U TEXHOJO-
YECKHUE MPOIIECCHI U3TOTOB- CKHE TIPOIECCHI U3TOTOB- MIPOLIECCHI U3TOTOBJICHHUS
THYECKHE MPOLIECCHI U3- THYECKHE MPOLECCHI U3-
JICHUS] MaTepUaNoB C 3ajaH- JIEHUS] MaTEepPHAJIOB C 3a- MaTepHasoB C 3aJaHHBIMU
TOTOBJICHUS MAaTEPHAJIOB | TOTOBJICHHUS MaTepUaJIOB
HBIMU MEXaHUYECKUMU U JTAHHBIMM MEXaHHUCCKUMH | MEXaHUYCCKHMH M IKCILTya-
C 3aJJaHHBIMH MEXaHH4Ye- | C 3aJaHHBIMU MEXaHHYE- . .
9KCILUTYaTallHOHHBIMU CBO¥- 1 SKCIUTyaTallHOHHBIMA TallMOHHBIMH CBOMCTBAMH C
CKAMH H DKCIUTyaTaIi- CKHAMHU H DKCILTyaTaIlH- N
o . CTBaMH, HCIIBITHIBAS TIPH CBOMCTBaMH, JOMyCKas 000CHOBaHHEM HX IIPUMEHE-
OHHBIMH CBOMCTBaMH OHHBEIMHM CBOMCTBaMH
9TOM 3aTPyTHCHHUS HE3HAYUTEIbHBIE OITNOKHI HUS
YMeeT xopomio YMeeT B COBEPIIICHCTBE
YMmern: Y2 YMeeT Hcroap30BaTh P P
He ymeer ucnonszoBathb HCI0JIB30BaTh HCIIOJIB30BaTh
HCIIO0JIB30BaTh MPUHIUITHATBHEIC
OIIK-1.1. MPUHIUITHATEHEIC MIPUHIUTTHATHHEIC MPUHIUITHATHHEIC
MIPUHITUITHATHHEIC 0COOEHHOCTH
Brissiser u 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
0COOEHHOCTH MOJICITUPOBAHHS
KIacCupuIupyeT MOJIETTUPOBAHUS MOJIETTUPOBAHUS MOJICTTUPOBAHUS
MOJICTTUPOBAHUS MaTeMaTHYECKHUX,
(buznueckue u MaTeMaTHYECKHX, MaTeMaTHYECKUX, MaTeMaTHYECKUX,
MaTeMaTHYECKUX, (HDU3UIECKHUX U XUMUYECKHUX
XUMHYECKHE (husnUecKux u (busnveckux u (HU3BNIECKUX U XUMUYECKUX
OIIK-1 ¢bu3nyeckux u HPOIIECCOB,
MIPOIIECCHI, XUMHUYECKHUX MPOIECCOB, XUMHUYECKHUX MPOIECCOB, MPOIIECCOB,
XUMHUYECKHUX MPOIECCOB, npenHa3HaYeHHbBIE IS
MPOTEKAIINE Ha npenHa3HaYeHHbBIE JIIS MpeIHa3HaYeHHbBIE JIJIIS npeHa3HaYeHHbIS IS
MpeIHa3HauYCHHbBIE JJIS KOHKDPETHBIX
00BeKTE KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
KOHKPETHBIX TEXHOJIOTHYECKUX
po¢eCCHOHATBH TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
o TEXHOJIOTHYECKUX MIPOIIECCOB, UCTIBLITHIBACT
Ol JIeATEeIbHOCTH MPOLIECCOB MPOLIECCOB, TOMYyCKas MPOIIECCOB, YETKO OOBSCHSISA
MIPOLIECCOB 3aTpyIHEHUE
HE3HAYUTEIbHBIE OIINOKHU WX MIpeTHa3HAYCHHE
Baanern: B2 He Bnageet metogukoi Bianeer meTonukon Braneer meTonukoi Buageer B coBepieHCTBE
METOIUKOM HCIIOIb30BaHUS HCIIOIb30BaHUS HCIIOJIb30BaHMS METOIUKON UCIIOIL30BaAHHMS
HCIIOJIB30BAHUS MIPUHIUITHATBHBIX MIPUHIUITHATBHBIX MIPUHIUITHATBHBIX MPUHIUITHATEHBIX
TIPUHIUITHATBHBIX ocoOeHHOCTEI ocoOeHHOCTEH 0COoOeHHOCTEH ocoOeHHOCTEH
0COOEHHOCTEH MOJIETTUPOBAHUS MOJICTTUPOBAHUS MOJICTTUPOBAHUS MOJICTTUPOBAHUS
MOJICTUPOBAHUS MaTeMaTHYECKUX, MaTeMaTHYECKUX, MaTeMaTHYECKHUX, MaTeMaTHYECKuX,
MaTeMaTHYECKHUX, (husnUecKux u (DU3UIECKUX U XUMUYIECKUX (busnueckux u (HDUBHIECKHUX U XUMUYECKUX
(busnUecKux u XUMHUYECKHUX MPOIECCOB, TPOIIECCOB, XUMHUYECKHX MPOIECCOB, MIPOIIECCOB,
XUMHUYECKHX TPOIECCOB, MpeIHa3HAYEHHBIX TS MpeIHa3HAYEHHBIX JIJIS MpeIHa3HAYEHHBIX TS TIpeTHa3HAYEHHBIX JIJIS
MIpeIHA3HAYCHHBIX JIJIs KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
KOHKPETHBIX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX
TEXHOJIOTHYECKUX MIPOLIECCOB MPOLIECCOB C MUHUMAJIbHBIM MIPOLIECCOB, UCIIBITHIBAS MIPOIIECCOB, YETKO OOBSCHSIS
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mpoueccoB

HA0OpOM 3HAHWIA

IIPU ITOM HE3HAUUTENbHBIE
3aTpyAHEHUs

UX TpeHa3HAUYCHHE C
000CHOBaHHEM HX
MPUMEHEHHS

3HaTb: 33 OCHOBHbBIC
CpeZCTBa MOUCKA, aHAJIN-
3a 1 0TOOpa, OpraHu3a-
UM, IPeoOpa30BaHMUs,
COXpaHCHHUS U Iepeaaun

He 3maeT ocHOBHBIE
CpeIcTBa IOUCKA, aHAIN-
3a 1 0TOOpa, OpraHu3a-
1, mpeodpa3zoBaHus,
COXPaHEHHUS U TIepeIaun

3HaeT OCHOBHBIE CpPE/ICTBA
[TOMCKa, aHaJIM3a U 0TOOPA,
OpraHu3aIim, IpeodpasoBa-
HUSI, COXPAaHCHHS U TIepe/ia-
9i HHGOPMALIUH HCITBITHIBAS

3HaeT OCHOBHBIE CPE/ICTBA
MTOKCKA, aHAJIN3a U 0TOO0pa,
OpraHu3aIym, Ipeodpaso-
BaHUsI, COXPaHCHHS U TIe-
penaun H(OpPMAIHH, I0-

B coBepieHcTBE 3HAET oc-
HOBHBIE CPEJICTBA ITONCKa,

aHaIM3a U 0TOO0pa, OpraHu-
3a1un, mpeoOpa3oBaHus,

COXpaHEHHMs ¥ Mepeladn HH-

OIIK-5.1. MyCKasi HE3HAYUTEIIbHBIE (dhopmanmu ¢ 060CHOBaHUEM
nHdopmanuu nHdopmanuu TIPU ITOM 3aTPYIHEHUS
Pemaer OLIHOKH UX IPUMCHCHUS
CTaH/JapTHBIE He vmcer YMeer xopo1io
3aJa4un y MPOTHO3UPOBATh HA YMeeT B COBEpIIEHCTBE IPO-
YMerb: V3 nporHosu- NIPOTHO3UPOBATh HA YMeeT yI0BIETBOPUTENBHO
npodeccuoHaNbH OCHOBE THO3MPOBATh HA OCHOBE MH-
o pOBaTh Ha OCHOBE HH- OCHOBE MIPOTHO3UPOBATH HA OCHOBE
Ol IeATeNbHOCTH HH(POPMALTUOHHOTO (hOopMaIIMOHHOTO MOKCKA
(hOpMAIIMOHHOTO MTOUCKA HUH(POPMAIIUOHHOTO HH(POPMAIMOHHOTO MOKUCKA
Ha OCHOBE TIOUCKA KOHKPETHYIO KOHKPETHYIO CIIOCOOHOCTh
OIIK-5 KOHKPETHYIO CII0Cc00- MOMCKA KOHKPETHYIO KOHKPETHYIO CIIOCOOHOCTh
COBpPEMEHHBIX CIOCOOHOCTh MaTEpHANIOB, | MAaTEPHAJIOB, YETKO OOBICHSA
HOCTH MaTEpHaJOB CTIIOCOOHOCTB MaTepHaioB
HHPOPMALMOHHBI JIOITyCKast WX TIPUMEHCHUS
. MaTepHaioB
X TEXHOJIOTHH U C HE3HAYNTEIFHBIC OMIHOKH
yaeToM Brnaneer B coBepmieHCTBE
o Bunageer xopomo
TpeOoBaHUI He Bmapmeer ObnamaeT MUHIMAIBHBIM MIPHUKIIAHBIMU aIapaTHO-
o MIPUKIIATHBIMHA aTliapaTHO-
unpopmanuonHo | Baamers: B3 ammapat- MIPUKIIATHBIMA Ha0OpOM 3HAHW NPH OOFDAMMHLIMI MPOTPaMMHBIMHU CPEICTBAMH
i1 6€30MaCHOCTH | HO-NPOrPaMMHBIMU anmaparHo- BIIAJICHUH TTPUKJIIATHBIMA porp HCTIBITAHUS OIBITHBIX
Cpe/ICTBAMU HCIIBITAaHUS
CpPE/ICTBAMU UCTIBITAHHS POrpaMMHBIMH anmnapaTHO-MPOrpaMMHBIMU OTIBITHBIX OGPA3LOB 00pa3oB MaTepHaIoB, YETKO
OTIBITHBIX 00pa31I0B Ma- CpPe/ICTBAMU UCTIBITAHUS Cpe/ICTBAMU HCIIBITAaHUS P OOBSCHSS UX
MaTepuaioB, HCIIBITHIBAS
TepHaIoB OTIBITHBIX 00Pa3LoB OTIBITHBIX 00pa3LoB IIpeJHa3HaYeHHE C
IPU 3TOM HE3HAYHTEIIbHbIC
MaTepHalioB MarepuaoB 000CHOBaHHEM UX
3aTpyIHEHUs
NPUMEHEeHHUs
3naet xopouio npodeccu- | B coBepiieHcTBE 3HaET Mpo-
3uarp: 34 3HaeT npodhecCHOHATBHYIO P pod P P
He 3naer npodeccuo- OHAJBHYIO TEPMHHOIIO- (heccHOHATBHYIO TEPMHUHO-
podeCcCHOHATBHYIO TEPMHHOJIOT IO, UCTIBITHIBAS
HaJIbHYIO TEPMHHOJIOTHIO THIO, JIOITyCKasi He3HAUH- JIOTHI0, ¢ 000OCHOBAaHHEM €e
TEPMHUHOJIOTHIO TIPY 3TOM 3aTPyIHEHUS
TEJIbHBIE OITHOKU TIPUMEHECHHUS
OIIK-6.2 . YMeet XopoIo BEIOUPATh YMeeT B COBEPIICHCTBE
YmeTs: Y4 BeIOHpaTh He ymeer BbIOMpath YMeeT BEIOMpaTh METOA W
Bribupaer meto- METO]I MM METOIUKH BBIOMpaTh METOJ WIIN
METOJI M METOTUKH METO]I MM METOJUKH METOJIUKH pelIeHHs 33/1a41
JIbl MJTH METOIUKH 9 peleHus 3aa4un METOJIUKH PEHICHHs 3a/1a41
peleHus 3aJa4u npo- pelIeHus 3ajaun npodeccrnoHaIBEHOM . .
OIIK-6 pelIeHus 3a1a4un . . npodeccrnoHaIBEHOM IpodecCHOHANTBHON
(eccuoHanbHOMN es- npodeccroHabHOM JeATeIbHOCTH, UCTIBITHIBAET
po¢eccCroHab- JIeSTeNIbHOCTH, J0IyCKast JIeATeNIbHOCTH, YETKO
9 TEJIbHOCTH JIeSITeIbHOCTH 3aTpyHEeHHE
HOM JiesITeNbHO- HE3HAYHUTEJIbHBIC OLTHOKH 00BSCHSISI X
CTH Baagern: B4 meTonamu He Bimageet metonamu O0OagaeT METOAAMH OLIEHKH Bnaneer xopomio Bnaneer B coBepiieHCTBE

OIICHKH PUCKA U yTpaB-
JICHUS] KAY€CTBOM TIPO-
BEJICHUS] MaTepHATIOBE/I-
YECKHUX MCCIIEIOBAaHUN

OIICHKH PUCKA U
YIpaBICHUS Ka9e€CTBOM
MIPOBEICHUS
MaTepHaIOBEeTIECKUX

pHICKa U YIpaBJICHUSA
KaueCTBOM ITPOBENIECHUS
MaTepHaIOBETIECKUX
HUCCIIEIOBAHUI C

METO/IaMU OIICHKH PUCKa U
YIpaBICHUS Ka4eCTBOM
MIPOBEICHUS
MaTepHaIOBETUECKUX

METOZaMH OIEHKH PHCKa U
YIpaBIECHUS Ka9€CTBOM
TIPOBEACHUS
MaTepHAIOBETICCKUX
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CTPYKTYPHOTO aHallu3a C
UCIIOJIb30BaHHEM COBpE-
MEHHBIX SKCIIEPUMEH-
TaJIbHBIX METOJUK

HCCIIEIOBAaHUMN C
HCITOJIb30BaHHUEM
COBPEMEHHBIX
AKCIIEPUMEHTAIBHBIX
METOIMK

HCIIOJIb30BaHHEM
COBPEMEHHBIX
IKCIIEPHUMEHTATBHBIX
METOINK C MUHIMAaJIbHBIM
HaOOpOM 3HAHUI

HCCJIEIOBAaHUN C
HCITOJIb30BaHUEM
COBPEMEHHBIX
AKCIEPUMEHTAIBHBIX
METOIHUK , HCIBITEIBAS
TIPH ATOM HE3HAUHTEIILHBIC
3aTpyIHEHUS

HCCJIEIOBAHUH C
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
SKCIEPUMEHTAIBHBIX

MCETOIOUK, YETKO O0OBICHSSA UX

# ¢ 000CHOBaHHUEM
MIPUMEHEHHUS

OIIK-6.4
Bribupaer
MaTepuabl JUIs
TEXHUYECKOIO
00BEKTa UCXOIS
U3 TpeOOBaHMIA
0€e30MacHOCTH 1
3¢ GEKTHBHOCTH

3HaTh: 35 OCHOBEBI Ma-
TEPHUATOBEIACHUS U TCX-
HOJIOTHIO KOHCTPYKIIU-
OHHBIX MaTepI/IaHOB

He 3HaeT ocHOBEI MaTe-
pHUaNoOBeeHUS U TEXHO-
JIOT'UU MaTepI/IaHOB

3HaeT OCHOBHI MaTepHalo-

BEICHHS U TEXHOJIOTUH Ma-

TCPHUAJIOB, UCIILITBIBAA IPHU
5TOM 3aTpyJHEHHS

3HaeT XOpOoIIO OCHOBEI
MaTepHaIOBEICHNS U TeX-
HOJIOTMHU MaTCpUaIoB,
JOITyCKas HE3HAYUTCIIb-
HBIC OLTHOKH

B coBepiueHcTBE 3HAET oc-
HOBBI MaTepUaIOBEACHNS 1
TCXHOJIO'MU MaTEpUajioB C

000CHOBaHUEM UX IPUMEHE-

HuUs

YMerh: Y5o0ueHuBaTh U
MIPOrHO3UPOBATH TIOBE-
JICHUE MaTepuana mnpu
CTPOUTEJBCTBE U IKC-
[UTyaTalnuy CKBKUH U
MPUYHHBI OTKa30B 000-
PYAOBaHUS MO]] BO3/ICH-
CTBHEM HA HUX pa3iiny-
HBIX 3KCHHyaTaHI/IOHHLIX
¢axropos Kpaiinero
CeBepa 1 ¢ yueToM Tpe-
OoBaHuii 6€301aCHOCTH

He ymeer onienuBats u
MPOTHO3UPOBATH
MIOBEICHHUE MaTepHaa
TIPU CTPOUTEIBCTBE U
9KCIUTyaTaIllH CKBayKHH
U IPUYIHUHBI OTKAa30B
00opyoBaHust MO
BO3JICHCTBIEM HA HUX
pa3nuuHbIX (aKTOPOB U
C y4eToM TpeOOBaHU
0e301acHOCTH

YMeer olileHnBaTh U
MIPOrHO3UPOBAThH MIOBEICHUE
MaTepuaia npu
CTPOHTEIIECTBE H
9KCIUTyaTalui CKBaKUH U
MIPUYIHHEI OTKAa30B
000pyI0BaHUS MTOJT
BO3ACUCTBHEM Ha HUX
pa3NuyYHbIX GAKTOPOB U C
y4eToM TpeboBaHUM
0€30I1aCHOCTH, UCTIBITHIBACT
3aTpyAHEHUE:!

YMeeT XopoiIo OLleHUBaTh
U IPOTHO3UPOBATh
MOBEJICHIE MaTepuaa IpH
CTPOHTEIBCTBE U
9KCILTyaTall1 CKBAXXUH U
NPUYHHBI OTKa30B
000pyIOBaHUSA 1101
BO3JICHCTBHEM Ha HHX
pa3yuHbIX AKTOPOB U C
y4eToM TpeOOoBaHUi
6e301acHOCTH, IOITyCKast
HE3HAYUTEIbHbIE OLINOKH

YMeeT B COBEpIIECHCTBE
OLICHUBATh U

IIPOTHO3UPOBATH TIOBECHUE

Marepuana mnpu
CTPOUTENLCTBE U
IKCIUTyaTal[H CKBKHH
MPUYHHBI OTKA30B
000pyIOBaHHUS IO
BO3/IeiiCTBHEM HA HHUX
Pa3IUYHBIX
OKCILTYyaTalUOHHBIX
(haKTOPOB U C y4ETOM
TpeboBaHui 6€30MMaCHOCTH,
YETKO OOBSCHSS HX

Baagern: BS5 HaBeikamu
BBIOOpA MAaTEPUAIIOB IS
3a/IaHHBIX YCJIOBHIM JKC-
IJIyaTaluuy ¢ y4eToM
TpeOOBaHUI TEXHOJIO-
THYHOCTH, SKOHOMHUYHO-
CTH, HAJICKHOCTHU U JI0JI-
TOBEYHOCTH, SKOJIOTHYE-
CKMX IOCJIEICTBUI UX
MIPUMEHEHUS

He BnageeT HaBbIKaMu
BEIOOpA MAaTEPUAIIOB IS
3aJJaHHBIX YCIIOBHMA
IKCIUTYaTaIlH C YICTOM
TpeOOBaHUIA
TEXHOJIOTUYHOCTH,
YKOHOMHUYHOCTH,
HaJIe)KHOCTHU U
JIOJTOBEYHOCTH,
9KOJIOTHYECKUX
MOCHEACTBHI UX
MIPUMCHEHUS

Brnageer naBbikamu BeIOOpa
MaTEepHUAJIOB JUIS 3 JaHHBIX
YCIIOBHIA 3KCTUTyaTaIlHH C
y4eTOM TpeOOoBaHMIA
TEXHOJIOTUYHOCTH,
SKOHOMHYHOCTH,
HAJICXKHOCTH U
JIOJITOBEYHOCTH,
9KOJIOTHUECKUX
MOCJIEJICTBUI UX
MIpUMEHEHNs, 00aiaeT
MHHUAMAaJIbHBIM HaOOpOM
3HAHUH

Braneer xopomio
HaBbIKaMU BbIOOpa
MaTepHaioB JUJIs 3aJaHHbBIX
YCJIOBUHM dKCIUTyaTalllK C
y4eTOM TpeOOBaHMIA
TEXHOJIOTUYHOCTH,
SKOHOMHMYHOCTH,
HaACXKHOCTHU U
JIOJITOBEYHOCTH,
IKOJIOTHYECKUX
MOCJIEJICTBUI UX
MPpUMCEHEHU A, UCIILIThIBAs
IIPY 3TOM HE3HAUUTEIbHbIE
3aTpyIHEHUS

Biiageer B coBepleHCTBE
HaBbIKaMu BbIOOpa
MaTepuasIoB JJIsl 3a1aHHBIX
YCIIOBHI SKCIUTyaTalu ¢
y4eToM TpeOOoBaHUH
TEXHOJIOTHYHOCTH,
OKOHOMHUYHOCTH,
HaJACXKHOCTH U
JIOJATOBEYHOCTH,

IKOJIOTUYECKHX TTOCIIE/ICTBUAI

HX IIPUMCHEHUA YETKO
OOBSICHSIS UX IIPUMECHCHUA
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KAPTA

[Tpunoxenue 2

o0ecrne4yeHHOCTH JUCHHMILUIMHBI Y4e0OHOH U y4e0HO-MeTOANYeCKOM JIUTepaTypoi

Hucuummmaa: MATEPUAJIOBEJIEHUE. TEXHOJIOI'NA KOHCTPYKIHMOHHBIX MATEPUAJIOB
Kon, nanpasnenue noarotosku: 21.03.01 HE®@TET'A30BOE AEJIO
Hamnpasnennocts (mpodmiis): BYPEHUE HE®TSAHbBIX U I'A3OBbIX CKBAKUH

n/n

HazBanme yueOHOTO, y4e0HO-METOIHMYECKOTO
W3aHKs, aBTOP, M3/aTeNbCTBO, BH]T
W3/1aHUS, TOJ U3aHUs

KomnaectBo
IK3EMILISIPO
B B bBUIK

KontuareHnt
oOyJaromuxcs,
HCTIOJIE3YIOIINX

YKa3aHHYIO

JIUTEPATYPY

Obecrieuen-
HOCTB 00Y-
YaOMINXCS
JUTEepaTy-

poii, %

Hamnane
ANIEKTPOH-
HOTO Bapu-
anTta B ObC

(+)

MarepuanoBeaeHue. TexHomorus
KOHCTPYKIIMOHHBIX MaTepHaoB
[DnexTponHsIii pecype] : yueOHOe mocobdue /
H. C. Komanes, B. B. T'mammes, O. C.
Bapeiunukosa, 0. A. JlakTHOHOBa ; mMoA
pean. H. C. KoBaneB. — DiexTpoH.
TEKCTOBEIC  TaHHbIE. —  BopoHex
Bopounexckuit ['ocynapcTBeHHBI ATpapHbIi
VuuBepcurer wuMm. Hmneparopa Iletpa
[eproro, 2016. — 280 c¢. — 2227-8397. —
Pexxum JOCTyIIa:
http://www.iprbookshop.ru/72693.html

OP

25

100

Crnecapuyk, B. A. Marepuanosenenue u
TEXHOJIOTUSI ~MaTepHalioB  [DIEKTPOHHBIH
pecypc] yuebHoe mocobue / B. A.
Cnecapuyk. —  DJEKTpOH. TEKCTOBBIE
IaHHble. — MHUHCK PecrryOnukanckuit
HHCTHATYT IPOQPECCHOHANEHOTO 00pa30BaHUsL
(PUITIO), 2015. — 392 c. — 978-985-503-
499-6. — Pexum JOCTyMa:
http://www.iprbookshop.ru/67649.html

OP

25

100

Kopemkosa, E.B.  MarepuanoBenenue:
yueOHOoe Tmocobme it By3oB / E.B.
Kopemxosa. — Tromens: TroMI'HI'Y, 2015. —
156 c.

http://webirbis.tsogu.ru

OP

25

100

HBoernazos, I. A. Marepuanosenenue
[DnekTponnslii pecypc] : yuebnuk / I'. A.
JlBoernma3zoB. —  DJEKTPOH. TEKCTOBBIE
naHHsle. — PocrtoB-Ha-/lony denukc,
2015. — 440 c. — 978-5-222-24320-6. —
Pexum JlocTyna:
http://www.iprbookshop.ru/59381.html

OP

25

100

MarepuanoseeHue METO/INYECKHE
yKa3aHUsl 10 BBIIOJIHEHHIO KOHTPOJIBHOM
paboThel Ui OOydarOIUXCsl HampaBJIeHUs
noaroroBku  23.03.03 «OKCIUTyaTaIus
TPAHCIIOPTHO-TEXHOJOTHIECCKUX MallluH U
KOMILTIEKCOB» Bcex (popm oOyuenns / TNV ;
coct. I'. ®@. babwk. - Tromens : TUY, 2020. -
44 c. - http://webirbis.tsogu.ru

OP

25

100

OpraHuzanust  caMOCTOSITENBHONH — paboTh
CTYICHTOB 110  MaTepPHAJOBEINCHHUIO U
TEXHOJIOTUN KOHCTPYKIMOHHBIX MaTepUaoB
 METOJUYECKUE yKa3aHMs MO0 OpraHu3aluu
CaMOCTOSATENIBHOM ~ PaboTEI CTYZCHTOB
JMCIUTITMHBI «MatepuanoBeeHuUE.
Texnonorus KOHCTPYKIIMOHHBIX

OP

25

100



http://www.iprbookshop.ru/72693.html
http://www.iprbookshop.ru/67649.html
http://webirbis.tsogu.ru/
http://www.iprbookshop.ru/59381.html
http://webirbis.tsogu.ru/

MaTepualioB» JUIS CTYACHTOB HallpaBJICHUS
21.03.01 «Hedrerazosoe neno» Bcex ¢Gopm
obyuenns / TUY ; cocr. I'. ®@. babiok. -
Tromens : TUY, 2018. - 36 c. - — Pexum
nocryna: http://webirbis.tsogu.ru

TexHoJIorHs KOHCTPYKIIMOHHBIX MaTepHaoB
[Texcr] : yuebnoe mocobme / A.T.
Cxuptnamze, B.b. Moucees, B.A. Ckps6us.-
3-e u3x., mepepad. u gom..- Crapsrit Ockom:
THT, 2009.- 360 c.

20

25

100

TexHOMOTHS KOHCTPYKIIMOHHBIX MaTCPHUAIIOB
[Texct] : yueOHUK UIsI  CTYACHTOB
MAaIIAHOCTPOUTEIBHBIX CHelHaTbHOCTEH
BY30B.- 6-¢ wu3m., ucmp. m gom. / AM.
Janbckmii[n np.].- Mockaa:
MammHocTtpoenue, 2005.- 592 c.

44

25

100

MarepuanoBeneHne " TEXHOJIOTHS
MatepuanoB [Tekcr] : y4eOHWK  mms
CTYICHTOB MAIIMHOCTPOUTEIBHBIX BY30B /
I'TI. ®etuco, M.I'. Kopmnman, B.M.
MartronuH.- Mocksa: Breicmas mxoira, 2002.-
638 c.

62

25

100

10.

MarepuanoBeeHue: MeTtonudeckue
yKa3aHHA Ui 71a00paTOPHBIX
(IpakTUYeCKUX) 3aHATHH MO JUCIHUILTUHE
"MarepuanoBeaeHue " A8 CTyIEHTOB BCeX
CHELUAIBHOCTEl U HAlpaBICHUU OYHOU H
3a04HOi (opm oOyuenus / .. Babrok. —
Tiomens: TroM['HI'Y, 2013.- 170c. — Pexum
nocrymna: http://webirbis.tsogu.ru

45+0P

25

100

11.

Marepuanosenenue. TexHomorus
KOHCTPYKIIMOHHBIX MaTEPUANIOB:
MeTtoandeckue yKa3aHHs IO BHIITOTHCHHIO
KOHTPOJBHBIX PA0OT 110 TUCIUILIIHHE
«MatepuanoBenerue. TexHOIOTHS
KOHCTPYKIIMOHHBIX MaTEPUAIOBY IS
crynenToB HampasieHus 131000.62
«Hedrerazopoe 1e510» 3a04HOM (HOPMBI
o0yuenust / Coct.: I.®. Babrok.- TroMeHb:
TroMm[HI'Y, 2013.- 78c. — Pexxum noctymna:
http://webirbis.tsogu.ru

45+DP

25

100
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