MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET
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(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

duzuka IIPOYHOCTH U INIACTUYIHOCTHU

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
22.03.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBICHHOCTH (TIPodHIIb)
CoBpeMeHHbIE MaTepuallbl U TEXHOJOTHH UX IPOU3BOICTBA
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I'onx maGopa: 2020
O6mas Tpynoemkocts: 4 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 6

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua zansaruii
Jlexmun 28 28
JlaGopaTopHble 14 14
[IpakTueckue
PykoBosicTBO: KypcoBbie paboThl (poekthi) / PI'P
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 42,35 42,35
CaMocTosTenbpHas paboTa 66 66
KoHTposb 35,65 35,65
Htoro 144 144

OOKYMEHT NOANMCAH
SNEKTPOHHOW NOAMNNCHIO

CepTtucpmkat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnagenew: CenusaroB AnekcaHap Cepreesuy
DevicteuteneH: ¢ 08.11.2022 po 08.11.2023




Pabouyto mporpammy coctaBui(u):
JIOIICHT, K.(-M.H., [Tomosa JI.U.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamma nucuuIuinHbl coctaBiena Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HanpasieHus noarotoBku 22.03.01 MarepuanioBeieHUE U TEXHOJIOTUHU MaTEpUaIOB

Cpok aeiicTBus padoueil nporpaMMbl IMCHMILVIMHBI 10 «__ 31 » aBrycra 2024 r.

YTBEPXIEHO

Ha 3aceganun Ka(be,[[p]’:»l «HaHOTeXHOJ'IOFI/II/I, MaTCpUAIOBECACHUC U MCXAHUKA»

(mpotokon 3acemxanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOEHMs JMCUMIUIMHBI — HAYYUTh OYAYIIMX HH)KEHEPOB aHAIM3Y CBsS3ed
MEXIYy CTPYKTYpOi, mpoueccamu AedopMalMi W pa3pylIeHUS U MEXaHUYECKUMU
CBOMCTBAaMHM METaJUIOB W CIUIABOB JIJIi YCTAHOBJIEHUS HOPM W BBIOOpa CpEICTB
yIpaBJIEHUS CBOICTBAMM.

2. Mecto nucuuminnsl B ctpykrype OIIOII BO

JIMCIMIIIMHBGl ¥ TPAKTHKHA, HA OCBOCHHM KOTOPBIX OasupyeTcs AaHHAs JUCIHILIAHA:
MaTemaruka, oomas (u3uka U XMMUsS, CONMPOTUBJICHUE MAaTepUaAIOB, MaTepUATIOBEICHIE, TCOPHS
neeKTOB KPUCTAIUIMYECKOTO CTpOcHHs, (a3oBoe paBHOBECHE U CTPYKTypoOOpa3oBaHHE,
KpucTayorpadus.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
npeamectsytoniee: "MHxkeHepHble METOAbl ympaBiieHHs kKadecTBoM'", "MeToawl HcCCIen0BaHUS,
KOHTpoJIsl M uchbiTanug MarepuanoB", "Hoble marepuansl u TexHosoruu", "Tepmuueckas
oOpaboTka craneit", "/leTanu MalvH ¥ OCHOBBI KOHCTpyHUpOBaHUs ', "MaTepuansl U crienuaibHbIe
TTOKPBITHS.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropsl
KOHTPOJIHpYeMble JAOCTHKEHHSI Inanupyemsbie pe3ybTaThl
KOMIIeTeHIIUH KOMIIeTeH Ui o0y4eHus
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAIMEHOBAHUE)
3HaTh: pU3NYECKUE MOACTU
CIIOCOOHOCTBIO JMCITOKAIIMOHHOT O,
UCIOJIb30BATh Ha TBEPJIOPACTBOPHOTO,
MPAaKTUKE COBPEMEHHBIC 3€pHOTPAaHUYHOTO, TUCTIEPCHOHHOTO
MPEJCTABICHUS O BIUSHUU YNIPOYHEHHUS, MEXaHU3MBbI
MHUKpPO- ¥ HAHO-CTPYKTYPHI TUTACTHYECKON JIeopManuu u
Ha CBOWCTBa MaTepHasoB, paspyieHus; (GU3NYecKyro
WX  B3aUMOJCHCTBUU C CYIIHOCTb SIBJICHHM, TIPOTEKAIONINX B
OKpy>Karorien cpenoH, MaTepHaiax npu pasiuyHbIX
MOJISIMHM, ~ YacTUIAMH U croco0ax BHEIIHETrO BO3JIECHCTBHS,
U3ITYyYCHUSIMU U3MEHEHUS MUKPO- U
(TIK-6) CYOMHKPOCTPYKTYPHI B TIpoIieccax

Harpy»XeHusi, BO3JIEUCTBUS MHBIX
BHEITHUX ()aKTOPOB

YMeTh: HCMOIB30BATH HA MPaKTHUKE
COBPEMEHHBIE  IIPEJACTABICHUS O
BIIMSHUM MHUKPO- M HAHO-CTPYKTYPHI
Ha  CBOWMCTBAa  MaTepHajoB, HUX
B3aMMOJICCTBUH C  OKPYXarolIel
Cpenoi, TMOJISIMH, YacTULIAMH U
W3IIYy4eHUSIMU

Brnaners: HaBbIKaMM UCIIOIb30BAHUSA
Ha MPAKTHKE COBPEMEHHBIX




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

HNuaaukaTopsl
AOCTUKEHUS
KOMIIeTeHIU
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

MIPEACTABJICHUS O BIUSHUU MUKPO- U
HaHO-CTPYKTYpPBbI Ha CBOMCTBA
MaTepHualoB, UX B3aUMOJICUCTBUS C
OKPYXKAIOILIEH CPEeIOu.

CIIOCOOHOCTBIO
OLIEHUBATh KaueCcTBO
MaTepHaJioB B
[IPOU3BOICTBEHHBIX

YCIIOBUAX Ha cTaguu
OIBITHO-IIPOMBIIJICHHBIX
HUCIBITAaHUN U BHCAPCHUA

(TTK-10)

3HaTh: OCHOBHBIE (DaKTOPHI,
OTIPEIETSAIONMINE KOHCTPYKIIMOHHYIO
MPOYHOCTH MATEPUATIOB, UMETh
MIPEICTABJICHUE O KOMITJIEKCE
MEXaHUUYECKUX CBOMCTB,
OTpaXKaroIeM 3T0 0000IIEeHHOE
CBOWCTBO; CepTU(UKAITUOHHBIC
METO/Ibl UCIIBITAaHUS TTPUMEHSIEMBIC
JUTS OIICHKY Ka4eCcTBa MaTepPHAIIOB B
MIPOU3BOJICTBEHHBIX YCIOBUAX Ha
CTa/IMH OTIBITHO-TTPOMBIIIIJICHHBIX
WCIIBITAHUN Y BHEJIPCHUSI.

YMeTh: OlleHUBaTh KaueCTBO
MaTepHaoB B IPOU3BOICTBEHHBIX
YCIIOBUSIX HA CTAJAMU OIBITHO-
IPOMBIIIJICHHBIX UCIIBITAHUHN U
BHEJJPEHUS, PACIIO3HABATh
(U3NYECKYIO CYIIHOCTh MPOIIECCOB B
TEXHOJIOTHSX 00paboTKU
MaTepHaaoB, OPUEHTUPOBATHCS B
CYIIECTBYIOIIUX IYTSX PEIICHUS
npo0JeM MPOYHOCTH U pa3pylIeHUs;
BbIOMpATh U3 YKCIa CYIIECTBYIOIINX
METO/I0B KOMIIJIEKC UCIIBITaHU
Haubosee ONMU3KUN K YCTIOBUSIM
HKCIUTyaTallMl MaTepUaJIOB.

Brnaners: HaBbIKaMU OLIEHUBAHUS
KauecTBa MaTepHaJIOB B
MIPOM3BOJICTBEHHBIX YCIOBUAX Ha
CTa/INY ONBITHO-ITPOMBIIIJIEHHBIX
WCIBITAHUN U BHEIPEHUS; HaBbIKaMU
MCII0JIb30BaHUs TEOPETHUUECKOM
nH(pOpMaLIUU IPU PELLICHUU
KOHKPETHBIX 3a/1a4 INarHOCTUKU
MaTepHaJIoB.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaunMeHnoBanue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| banabl | UHTEepakTHus, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Moaynsl. |Jlek 1 Ynpyroe nosesenue TBep/bIX Tel1. Moaynu ynpyroctu 6 2 Bomnpocsl k 3x3amMeny
1 MX B3aIMHOE COOTHOIIICHUE. BimsiHre pa3tnaHbIX Nel
(akTOpOB HA MOIYNH ynpyroctd. HeympyrocTs B
yHIpyroii o0nacTH(BHyTPCHHEE TPCHUE)
MOI[yJIBl. Jlex 2 O6mrue nonoxxenus I1/]. CkonbkeHne, Kak OCHOBHOM 6 2 2 BOHpOCLI K DK3aMCHY
MEXaHM3M ILTacTHYeCKoi nedopmarn. CucremMbl No2. 3
ckonbxkenus. @aktop Telnopa. J{BoiiHMKOBaHUE, ’
CCHCTEMBI IBOMHUKOBaHMS BnusiHue nerupoBanust Ha
BennuuHy D/1Y 1 KpUTHUECKOe HalpsKEeHUS
JIBOMHUKOBAHMUSI.
Monynsl. JIa0.1 IToBepka UCHIBITATEIHON MAIIUHBI, TAPUPOBKA 6 2 10 KoMmmuek 3ananuii k
natankoB. OmpeneneHne XapakKTepUCTHK YIPYTOCTH 1a6. 1
Monyibl. JIex3 CraguitHOCTHh ( 5 cTamuii) IacTHdeckoi nedopmManuu 6 2 2 Bonpock! k 3k3aMeHy
Ha npuMepe ['LIK kpucTaiios: HanpsKeHUE TEUSHHUS, No4.5
KOX(PHUIUEHT YIPOUYHEHNUS, XapaKTEPHbIE 0COOCHHOCTH. ’
Monyibl. Jlex.4 Opomonus JJCC. Ormuans nedopmarmu [TTY u OLIK 6 2 Bormpocs k 3k3aMeny
kpuctauioB. OCOOCHHOCTH TuarpaMm aedopmariid, Ne6
CBSI3aHHBIX C pa3sNUYHBIMU 3 dekramu.
MOI[YJ'IBI. JIab 2 UcnpiTanue Ha pacTspkenue. OnpesieieHne OCHOBHBIX 6 2 14 Komiiek 3amanuii k
XapaKTEePUCTUK MMPOYHOCTH U IUIACTUYHOCTH 1262
Monyns 2. |Jlek 5 VIpoyHeHHE JErupyoImuMu sieMenTaMu. OCHOBHEIE 6 2 Bormpocsr k 3k3aMeny
3¢ (EKTHI OT JETHPOBaHMA. YTIPOYHEHHE aTMOochepaMu Nel3.14
Korrpenna u Cy3yku. TBepaopacTBOpHOE yIIpOYHEHHE. ’
Teopus Mora-Jlabyma. Teopun ®nefimepa u Cy3ykn.
Moﬂyﬂb 2. |Jlexk 6 Teopus nepopmanmionHoro craperus. JJuHaMHIecKoe 6 2 Bonpoc},l K 9K3aMEHY

nehopMallMOHHOE CTapeHue. bBIKHUN TOPSIOK.
[TapameTps! OJIKHETO MTOPAAKA. Y IPOYHEHHE OT

Nel5




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaunMeHnoBanue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| banabl | UHTepakTHus, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
MO,Z[yJ'Ib 2. |JIa0. 3 OrnpeneneHre MUKpOTBEpAOCTU. M3roToBieHue 6 2 10 Komiiek 3aganuii K
MHUKPOILIH(OB. 1a6.3
Mopyns 2. |Jlex 7 YIpOYHeHHe 4acTHLaMK BTOPHYHBIX (as. 6 2 2 Bomnpocsl k 3x3ameny
BzaumopelicTBre nUCIOKALUN C HEMepepe3aeMbIMU Nol6
yacturiaMu. Mozens OpoBaHa. YTIpouHEHHE NPHU
nepepe3aHny YacTHIl BTOpuuHbIX (a3. Teopus Kemn.
Monyis 2. |Jlek 8 Hedopmanus MOTHKPHCTAILIOB, YCI0XKHCHHE 6 2 Bompocs k sx3ameny
nedopmanmii, kpurepuit Muzeca. MakpockonuuecKuii No7.8
acrnekT. Mukpockonuueckuit acniekt I1]] ’
MOJIMKPUCTAIIOB. B3aumMozeiicTBue quCIoKauil ¢
rpaHuLaMU 3epeH. JIBIKeHre rpaHul. 3akoH XoJuia-
[etua. TexcTypsl nepopmanuu.
MOI[yJII: 2. |JIa6.4 DKCHEpUMEHTAIBHOE OIPEIEICHIE KOHCTAHThI B 3aKOHE 6 2 14 2 KoMmmuek 3ananuii k
Xomna-Ilerua. Bousaue 91V Ha Benuuuny 126.4
3epHOTPAaHUYHOTO YIIPOUHCHHS.
Moy 1-2 [TIA IIpomexyTouHas aTTecTalmsl. 6 0,35
Monayss 3. |[Jlex 9 Knaccudukaumu Busios paspymenns.. Teopus 6 2 Bonpock! k 3k3aMeHy
I'pudodurca. Krasuxpymnkoe paspymenne. Kputnaeckas No19-21
WHTCHCUBHOCTh HATIPSHKCHHUN; HATIPSDKECHUS H
neopManuy B OKPECTHOCTH TPEIIMHBL. Moaenn
3apOKICHIUS MUKPOTPEIIIHH.
Monyns 3. |Jlek.10 Bsizkoe paspymerue. 3apokaeHue i paCIpoCTpaHeH e 6 2 2 Bompocsl k ax3ameny
BsI3KMX TpeluH. CMerianHoe paspyieHue. BinsHue No22-24
TEMIIEpaTyphl U CKOPOCTH Ae(OpMALINH Ha BSI3KO-
XPYIKHAA TEPEXO]I.
Moz(ym) 3 JIa06. 5 HUcnpiTanus Ha BA3KOCTD paspyuienus. OmnpenenaeHue 6 2 14 Kommek 3agannii k

TEMIIEPATyp BI3KO-XPYIKOTO MePexo/a.

ima0.5




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaunMeHnoBanue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| banabl | UHTepakTHus, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Mopayns 3 |Jlek.11 Bimsinne temnepatypsl, ckopocTH Aedopmanyi u 6 2 Bompocsr k 3x3ameny
IpyTux (aKTOPOB HA BSI3KO-XPYIIKHHA MEPEXOI. No27-28
Monyib 3 J1a0.6 HWcnbiTanus Ha BA3KOCTh pazpyuienus. OnpeneiacHue 6 2 14 KoMmmuek 3ananuii k
TeMIepaTyp BI3KO-XPYIIKOTO mepexoa (4acTh 2) 1136.6
Mopyns 4 | Jlek.12 Bosspar u pekpucrammzanys. JJuHaMudeckast 6 2 2 Bomnpocsl k 3x3aMeny
pexpuctammzanusi. Kaptel npoueccos. No17.18
CBerHHaCTI/I‘IHOCTL. ’
Monyns 4 |Jlek.13 TemmnepaTypHO-BPEMEHHBIC yCIOBHS AeOpMALIIH 1 6 2 Bompocel k ak3ameny
paspylueHus. ['oMonoruueckue TeMneparypsl 1 No24.25
HaPsOKCHUS. HOJ’ISy‘IeCTL " peiakcanus HaHp?[)I(eHPIﬁ. ’
M()I[yn], 4 J1a6.7 UcnpiTanus Ha non3ydects. Onpesenenue 6 2 14 2 KoMmmuek 3ananuii k
XapaKTEPUCTUK IOJI3Y4ECTH. 1126.7
M()Hyﬂb 4 Jlek.14 MexaHu3MBbl MON3YYECTH U YCIOBUS UX MPOSBIICHHUS. 6 2 BOHpOCBI K 9K3aMEHY
KapTBI MEXaHHU3MOB I[C(l)OpMaL[I/II/I U JUCJIIOKAIlMOHHAas N025 26
CTPYKTYpa IpH Mos3yyecTd. MexaHnyeckue ’
XapaKTCPUCTHUKH IOJI3YUCCTH U HHHTCHLHOﬁ IPOYHOCTH.
Mo J13A10 1-4 Cp N3yueHue criennaibHON JTUTEPATYPHI, U3yUEHUE 6 06
Martepurajia 1o JCKUUsIM, MMoAroTOBKa K J'Ia60paTOprIM
paboTaMm, oopMIIEHHE OTYECTOB.
Monynul-4 |bBb Ioceraemocts 6 10
Monymul-4 |Kontpons |Ioaroroeka k sxsamery. 6 35,65




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaunMeHnoBanue TeM 3aHATHI
yueOHoit . Cemectp | O0bem, u.| banabl | UHTepakTHus, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Monynu 1-4 | UT Tect UTOrOBBIA 6 100

Hroro:| 144 100+100

Cxema pacuera utoroBoro 6amia: Cymma O0aioB 10 BCEM y4€OHBIM MEPONPHUATHUIM (TEKYIIUA PEUTHHT), MPEAyCMOTPEHHBIM B Kypce +
Bbonycueie 6amnsl (bb)+6amnsl o pesynsratam urorosoro tecta (MT) u Bce nenurcs Ha 2. ( (TP+Bb+UT)/2)



5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

ITpu n3yyenuu kypca «du3uka IpOYHOCTH U IIIACTUYHOCTHY UCIOIb3YIOTCS CIEAYIOLIUE
o0pa3oBaTesbHble TEXHOIOTUU:

- TEXHOJIOTHH TPAJAULIMOHHOTO 00ydeHus B (hopmMe JeKIui, 1TabopaTopHbIX paboT U
CaMOCTOSITENIbHOU PabOThI CTYACHTOB;

- TEXHOJIOTHUS 0AJUTbHO-PEHTUHTOBOM CHCTEMBI OIICHKH yCIIEBAEMOCTH CTYJICHTOB, BKITFOUAs
TECTUPOBaHUS Kak popMy IPOMEKYTOUHOTO KOHTPOJISl 3HAHUHN CTYACHTOB.

-MH(OPMAIIMOHHBIE TEXHOJIOTUH (BU3YaJIbHBIE JIEKLIUU C UCIIOJIb30BaHUEM
IPE3eHTAl[MOHHOT0 METO/1a O0yUCHNU).

-MHTEPAKTUBHBIC TEXHOJIOTHH — JHAJIOTOBOE 00yUEHHE, UCTIOIh30BAaHUE METO/1a O0YICHHUS
«MO3TOBOM IMITYpM», HCIIOJIb30BaHUE AJIEMEHTOB IPOOJIEMHOTO OOYYCHUS B BHJIC HATTMYUUS
BOIIPOCOB MPOOJIEMHOT0 XapakTepa B TJAOOPATOPHBIX paboTax U TPeOOBAHUI aHAIHM3A ITOTYICHHBIX
PE3yJIbTATOB C MOCIICYIOIIUM BBIBOJIOM IO AKCIICPUMEHTAIBHBIM U PACYCTHBIM JaHHBIM.
Hcnonp3oBaHue TEXHOJIOTHU Pa3BUTHA KPUTHYCCKOT'O MBIIIJICHWA B q)OpMC JICKIII/II71 C DJIECMCHTaAMH
JIMCKYCCHH, HCIIOJIb30BaHHE METO/Ia aHAIN3a KOHKPETHBIX CUTYaIIH.

6. MeToaguyeckue ykazaHusl 110 OCBOCHMIO IV CUHUILINHBI.

JlaGopaTopHbIil NMpakTUKyM MO AucUUIUIMHE «DHU3MKa MPOYHOCTH M IUIACTUYHOCTH» IS
HanpasJieHUs MoAroToBku OakanaBpos 22.03.01 «MarepuanoBeieHre U TEXHOJIOTUU MaTEPUAIOBy.
— Tompsartu: TT'Y, 2019. — 88 c.

Astopsr: JI.JI. Mepcon, JI.U. [Tonora, A.A. Pa3ysaes, [I.A. bonneipes, M.H. TopbkoB,



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumeHoBanue
Cemectp
(nJ1u ee yacTu) OIIEHOYHOT0 CPeJCTBA
6 [1K-6 Tecmosvie 3a0anus Ne 1-250
Bonpocwi k sx3ameny Nel-16
6 [1K-10 Tecmossie 3a0anus Ne 250-500
Bonpocwt k sxzameny Nol7-27

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. KoMnuiekT 3a1anuii K 1aboparopHoii padore Nel
Tema: «[loBepka uCHBITATENBHON MAIIMHBI, TAPUPOBKA NaTUMKOB. OIpeleseHne XapaKTePUCTHK
YIIPYTOCTH»)
A) OdopMuUTh OTYET 110 TeMe JTa00paTOPHOU PabOTHI.
b). BeimonauTs 3a1anHus K 1abopaTopHOU padore.
1.IIpoBecTu TapUpPOBKY JAaTYUKA CUIIBI C TOMOIIbIO 00PA3I[0BOr0 JUHAMOMETPA.
2.IIpoBecTr TapupOBKY KCTEH30METpA.
3.Ilo pe3ynpraTaM HM3MEpEHUN TOCTPOUTH TpadUK 3aBUCHMOCTH MEXKAY BEIMYMHOW cuibl F u
abcomotHoM Aedopmaruu Al n mokazanusmu BobT™MeTpa U.
4.11pu TMHEMHOM XapaKTepe ITON 3aBUCUMOCTH ONPEAEIUTh TAPUPOBOYHBINA KO3(PPHUIIMEHT, paBHBIN
TaHTEHCY yTJla HaKJIOHA TpaduKa K OCH HANIPSDKEHHS O
5.0npenenuTh MaKCUMaJIbHYIO Harpy3kKy Ha oOpaserm; ¢ TeM, 4YToObl OHa HE IpeBbIlIaia
MaKCHUMaJIbHOTO YCUIIUS AJI JaT4MKa CHIIBI U TIpeelia MPONOPIMOHATLHOCTH AJIsi JAHHOTO CIUIaBA.
6.3anycTuTh MporpaMMHoe obecrieueHre TeHzoctanuu. Onpeaenuts nokazanue ALl mo kanamy
u3MepeHus cuibl Uro.
7.Harpy3uts obOpazen no 3HaueHHs Urmax ¢ 3anuchio nokazanuid ALl B ¢aiin. Vcnbitanus
MOBTOPUTb.
8.PaccuntaTs OTHOCHTENBHYIO Ae(hOpMaIUIO M HANPSHKEHHE, IIOCTPOUTH AUarpamMmy JeopMalivH.
9.0mnpenenuts moayns FOHra.

B) OtBeTuTh Ha 2 KOHTPOJIBHBIX BOIIPOCA MPEIo1aBaTes.
Bapuanr 1 (1 emie 8 BapuaHTOB BOIIPOCOB)

1.Ha uem ocHOBaH cTaTMYeCKUi MeTOJI onpeaeneHus moayis FOxra?
2. Kaxk nermpoBaHue BIUSET HA MOAYJIH YIIPYTOCTH?

7.2.2. KoMnieKT 3aiaHuii K 1adopaTopHoii padore No2
Tema: «/cnpiTanne Ha pacTspkeHue. OmpenereHue OCHOBHBIX XapaKTEPUCTUK MPOYHOCTH M
TUTACTHYHOCTHY
A) OopMuTh OTUET 1O TeMe TabOpaTOPHOH pabOTHI.
b) BeimonauTh 3a1aH1us K TabopaTopHOH padoTe.
1. IToyuuTts oOpazen. M3meputs pabodyro JUIMHY U TUIOMIA (b TIONEPEYHOT0 CEYeHUs. Y Ka3aTh MapKy
MaTepuaia U TePMUYECKYI0 00paboTKy oOpasiia.
2. IlpoBecTH HMCHBITAHUS HAa OJHOOCHOE PACTSDKEHHs 10 paspbiBa. VM3MEpHTh KOHEUHYIO JUIMHY
o0pa3ia u 1mIomaak MOMEPEeYHOTO CEYCHNUS B IIEHKe.
3. TlocTpouTh nuarpamMmy pacTsDKEHHS IO pe3yibraTaM uaMepeHuid. OOpaboOTKy pe3ysbTaToB
BBIMOJIHATE CpecTBamMu rmporpammel Microsoft Excel.



4. OnpenenuTh Openea NpONopUUOHATBHOCTH, TPEIeN TEeKy4eCTH, BPEMEHHOE CONPOTHUBJICHUE U
HWCTUHHOE CONPOTHUBIICHHWE pa3pbIBy. PaccuWTaTh OTHOCHUTEIBHOE YIJIMHEHHWE U OTHOCHUTEIIBHOE
CY)KEHHE.

b) BeinmonHuTh 5 3a1aHMi HITOTOBOTO TECTA.

BapuanT 1 (1 eme 8 BapuaHTOB )

1.MicTuHHBIC HANPSDKEHUS PACCYMTHIBAIOT KaK. ..

l.c =P/Fo

2.S=P/F

4.6 =dP/dF

3.S=InP/F

1. VKaKkuTe MaTeMaTHYECKOE BBIPAKEHHE, OIpeIeIstoniee K03 GUIUEHT YIIPOUHCHHU.

1.0 =dol/de

2.0 =P/Fg

3.0 =dP/dF

4.0 =dP/dl

3. HpI/I HUCIIbITAHUU Ha PACTAKCHUC O6p83€1_[ Harpysujiu 40 HaAIPsKCHUS 01, IIOCJIEC Y€TO HAI'PDY3KY

CHsiTM. BennurHa OTHOCUTENBHOTO Y/UTMHEHUST o0pa3ia (pHc.) COCTaBIIsET:
1.20% 2.8% 3. 4% 4.2%

|0

/
é

24 8 20 &%)

4.0Hpe,[[eJ'II/ITe BCIIMYNHY HAIIPSKCHUA COOTBECTCTBYIOIIYIO IPCACITY IIPOYHOCTHU:

1. o1 2 o2 3. o3 4. 64

5. OTHOCHTENBbHOE YIUTMHEHUE 00pa3iia pacCUMTHIBACTCS KaK:
1. 8%= AL/ Lo *100%

2.¢e=AL/Lg
3.0%=Ac/¢*100%
4.6=F/Sg

7.2.3. KomnJiekT 3aa1aHuii k 1aGopaTopHoii padore Ne3
Tema: «Onpenenenne MUKpOTBEpAOCTH. M3roTOBIIEHHE MUKPOILITH(OBY



A) OopMuTh OTUET 1O TeMe TabopaTOPHO pabOTHI.

b) BeinonHuTh 3a1aHus K 1abopaTopHOU padoTe.

1. BrIpe3ars u 3a51uTh 00pa3el] sl U3rOTOBJICHUS MUKpouunda.

2. [IpuroToBUTH MUKPOLUTU(} ITyTEM IOCIEI0BATEIBHOTO OCYIIECTBICHHS ONlepannii UM (pOBaHMS,
MOJIMPOBAHUS U TPABIICHHUSL.

3. KoHTpoip kauecTBa U3rOTOBICHUS MUKPOLIUTH(A TPOBECTH METOIOM ONTHYECKOH MUKPOCKOIIHH.
[Tonyuuts $oTO, OMHCATH MUKPOCTPYKTYPY.

4. IlpoBecTr M3MEpPEHUSI MUKPOTBEPAOCTH rOoTOBOroO nutida. J[aHHble 1Mo Harpy3Ke U U3MEpEeHHsIM
3aHECTH B TaOIUILy.

Ne ITepBsIii Bropoii JinHa JMaroHaiu "
P . n MukpoTBEPAOCTH
H' OTCUET OTCUET oTIeyarka
OTCYETBI OTCYETBI MKM Kre/Mm? MIla
1
2
3

5. CpaBHI/ITI) OKCIICPUMCHTAJILHBIC AAaHHBIC CO CHPABOYHBIMH 3HAUYCHUAMHU, COOTBCTCTBYIOIIHMMU
TEpMUYECKOI 00paboTKe U MapKH CIUIaBa JUlsl KaKI0ro oopasua.

6. IIpoBecTu aHamu3 COOTBETCTBUS MUKPOCTPYKTYpPbI 1 MUKPOTBEpIOCTH 00pasua ykazanHoil TO.
7. IlpoBecTu aHaiIM3 CrIOCOOOB YIIPOUHEHUS 00pa3LIOB.

8. Cnenatpb BBIBOJBL.

B) OtBeTuTh Ha 3 KOHTPOJIBHBIX BOIIPOCA MIPEIOIaBaTes.

Bapuanr 1 (u eme 8 BapuaHTOB BOIIPOCOB)

1.KakoBO Ha3HaueHHE METO/1a U3MEPEHUS MUKPOTBEPIOCTH?

2.Kaxoii u3 cnioco00B ynpouHeHHsI Han0oJIee YacTo MPUMEHSIIOT JIJIsl KapOoIPOYHBIX MaTepuanoB?
3.Kakue TpeboBaHMs MPEIBSBIIAIOTCS K TOBEPXHOCTH 00pa3ia Npu N3MEPEeHUH MUKPOTBEPIOCTH?

7.2.4. KoMIuieKT 3aannii K JadopaTopHoii padore Ne4

Tema: «DKkcriepuMeHTAILHOE OIpeielIeHe KOHCTaHThI B 3akoHe Xosuta-Ilerya.»
A) OopMuTh 0TUET 1O TeMe TabOpaTOPHOM pabOTHI.
b) BeimonauTs 3amanue:
1.Ha3znauut pesxxumsbl TepMuyeckoit 00padboTku it cranu Ct3 ¢ 1enbio GopMHUPOBAaHUS Pa3IMYHOTIO
pa3mepa 3epHa.
2. [IpoBectu TepMuyecKyro 00padoTKy 0Opa3IoB.
3.M3rotoBUTH MUKPOLLTU(BI U ONPEAETUTH pa3Mep 3epHa AJIs UCCIETyEMbIX 00pa3IoB.
4. 3mMepuTh TBEpAOCTH 0OPA3IOB CTAIH.
5.IToctpouts rpaduk 3aBucumoct HB= f(d
6. Onpenenuts KoHcTaHTy Xosuia-Ilerya.
7 Tlo sexcrepyMMeHTaJbHBIM JTaHHBIM MOCTPOUTH TpadUKH 3aBUCHMOCTU Ipejesia TeKy4eCTH OT
pa3Mepa 3epHa AJIs MEAHBIX CIIABOB C pa3iandHoil D1Y.
8. Cnenatp BbIBOA O BIUSHUU DJ1Y Ha 3epHOIpaHUYHOE YIIPOUYHEHHE.
B) BemmonHuths 4 3a7aHusl UTOrOBOTO TECTA.
Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1. TepMoOaKkTHBUPYEMBIM MEXAHN3MOM JABM)KEHUS TPAHUL] 3€PEH SBISAETCS. ..

1.Murpanus rpaHuig

2.IIpockaib3pIBaHUEM TPAHUIL

3.I1lepenonzanue 3I'/]

4.1lornoeHue AUCIOKaUM

2.C yBenuueHueM dHepruu aeekToB ymakoBku kodddunueHT [letya...

-1/2)



1.YBenuuuBaetcs
2.He u3zmensercs
3.U3mensiercsa nepuoauuecku
4.Ymenpiaercs
1.IlonsTHe TeKCTypa O3HAYAET. ..
1. mpeuMyIIeCTBEeHHYIO KPUCTAIUIOrpaUIECcCKy0 OPUEHTALIUIO 3epeH
2.Hanuuue HEpaBHOOCHBIX 3€pEH
3. BBICOKYIO TUCIIEPCHOCTD CTPYKTYPbI
4. Hanuune paBHOOCHBIX 3€pEH
4.Yxaxurte NpUUUHY YCI0XKHEHUA AedopMaluil B MOIUKPHUCTAILIAX, 10 CPABHEHUIO C
MOHOKpHUCTaJIJIaMHU.
1. Hanmmuue nonmmmopduszma
2. IloBbInIeHHAS TUIOTHOCTD TUCIOKAIIUN
3.MeHb1ui pazMep KpUCTAIIOB
4.bapbepHbiii 23pPeKT rpaHull 3epeH

7.2.5. KomiuiekT 3a1aHuii K jaboparopHoii padore Ne5,6
Tema: «VcnbITaHUs Ha BI3KOCTb pa3pyLLICHUS»
A) OpopMuUTh OTYET 110 TEME 1a00PaTOPHOU PabOTHI.
b) BeimorauThs 3amanue:
1. I[ToryunTh KOMIUIEKT 00pa3uoB ¢ U- u V-00pa3HbIMU Haipe3aMu.
2. UcnbiTath 00pa3ibl Ha yIapHYIO BSI3KOCTb.
3. Tloctpoutp Tpaduk 3aBUCUMOCTH yIapHOW BS3KOCTH OT paaMyca 3aKpyrJIeHHS
KOHIIEHTPALMOHHOT'0 Ha/Ipe3a.
4. OnpenenuTb pabOTy 3apOXKACHUS M PACTIPOCTPAHEHHS TPEUIHHEI 110 MeToay I 'yisiesa.
5.IlonyunTh KOMIJIEKT 00Opa3IoB, MPOILIEAIINX UCIBITAHUS Ha YIAPHYIO BSI3KOCTb IPU pa3IMYHBIX
TEeMIEpaTypax.
6. M3MepuTh M paccuuTaTh IUIOIAAM XPYNKHUX H310MOB 00pa3ioB. IIpoBectu pacuer miomaau
BSI3KHX M3JIOMOB JJIS BCEX 00pas3IloB.
7.3MepuTh BEMUUUHY T'Y0 cpesa.
8.IToctpouth rpadmky 3aBUCUMOCTH yIapHOM BSA3KOCTH, IJIOLIAAN BA3KOTO U3JI0Ma U BEJIMYUHBI I'y0
cpe3a OT TeMIlepaTypbl UCIBITAHUM.
9. Omnpenenuth TEMIEPATypy BA3KO- XPYNKOro TEpexoja pa3IMuYHbIMH  METOJaMH.
[Tpoananu3upoBath pe3yibTarsl. CaenaTb BHIBOIBI.
B) Bemmonuuth 5 3aaHuii U'TOroBOro TecTa.
Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1. VYnapnas Bsaskocts KCU onpenensier:
1. YenbHyto paboTy 3apOXKICHHS U PaCIpOCTPAHEHUS TPEIUHBI.

2. YenbHyt0 paboTy pacnpoCTpaHEHUs TPEUIUHBI.

3. Paboty pa3pylieHus nIpu AUHAMHUYECKUX Harpy3Kax.

4. Paboty niactuueckoi aegopmaru npu IMHaMUYeCKUX Harpy3Kax.
2. VYKaxuTe MaKCUMaJbHOE 3HAYEHHWE YJApHOM BI3KOCTH MpPH YCIOBHUHM MCIBITAHUH OJHOTO
MaTepuaia.

1. KCV

2. KCU

3. HRC

4. KCT
3.Ha pucynke npencraBieH rpaguk 3aBUCUMOCTH:



512/ 1. ynapHO# BA3KOCTH OT TEMIIEPATYPHI.

10026 2. yoapHOW BSI3KOCTH OT BPEMCHH MPUIIOKCHHS
Harpy3Ku
3.uomaan BSI3KOW COCTABIIAIOIIEH B HM3JIOME OT
TEMIIEPaTyphI

5074

4.paboThl pa3pylIeHUs OT TEMIIEPaTyphl

0%

o
r.C 4. Vxaxute dopmyny ans pacdera yaapHON
BSA3KOCTH:

1. KC=K/F
2. KC=P (H-h)
3. KC=PIF
4, KC=PL cosa

5. C yBennueHueM pa3Mepa 3epHa yJaapHas BA3KOCTh MaTepHaa. ..
1. yBenuunBaercs
2. yMCHBIIIAETCS
3. HE U3MEHsETCs
4. U3MEHSETCs MEPUOTUICCKU

7.2.6. KomiekT 3aiaHuii K jJjadopaTtopHoii padore Ne7

Tema: «/cnpITaHus Ha TIOJI3YYECThY.

A) OopMuTh OTUET 1O TeMe TabOpaTOPHOM pabOTHI.

b) Bemonnuth 3ananue:

1. U3yuuts neiictBytommii [OCT3248-81 «Metaninbsl. MeToabl UCIIBITAHUI Ha MOI3Y4YECTh

2. IMomyuuTh 3KCHEpPUMEHTAIbHbBIE JaHHbIE Y NPENo1aBaTes Isl KOHKPETHOM MapKu MaTepuasa.
3. IloctpouTh mnepBHUYHBIE KPUBBIE IMOJI3YYECTH B KOOPAMHATaX « OTHOCHUTEIBHOE YIJINHEHUE-
BpEMsI»

4. OmnpenenauTs yCIOBHBIN NPEAEI MOI3Y4ECTH.

5. TloctpouTh rpaduku 3aBUCUMOCTH BPEMEHHU JOCTHXKEHUs 3aaHHON Aedopmanuu (oOmmed uim
OCTAaTOYHOM) OT HANpsDKEHUS Ul CEPUM IOCTOSHHBIX TeMmreparyp. OLEHUTb CONpPOTHUBIIEHUE
MOJI3Y4ECTH.

6. Iloctpouts B sorapudmMuyeckoM MaciiTabe KpuUBble 3aBUCHUMOCTH JIOJITOBEYHOCTH OT
HanpsDKeHUs Uil pajga temneparyp. OmnpenenuTb Opeien JUIMTEIbHOW MPOYHOCTH, MO 33JaHUI0
npenojaBatens, Hampumep ans 1000 mpu Temmepatype 800°C (MeTon pernaMeHTHpPOBAH
'OCTom10145—62).

7. DKCHiepUMEHTalIbHbIE M pacdeTHbIe JaHHbIE MPEACTaBUTh B BUJAE MPOTOKOJIA, OPOPMIECHHOTO
cornacHo ['OCT.

B) Beimonuute 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)

1.OTHOIIEHNE TeMITepaTyphl UCIBITAHUN K TEMIIEPATYPE IUIABJICHHUS CILIaBA HA3BIBALOT. ..

1. cxoaCcTBEHHOM TEMIEpaTypou

2. k03P HUITMEHTOM TOMOJIOTHIHOCTH

3. TOMOJIOTHUYECKOM TeMIIEpaTypoit

4. ®u3nyecKUM KpUTEpHUEM OTCUETA
2.Haubosnpliee ycaoBHOE HampsbKEHHE, IPU KOTOpOM JedopManus Ha YCTAaHOBUBIICHCS CTaIUH
MOJI3Yy4ECTH JOCTUTAET 3aJaHHOW BEJIMYMHBI 32 OIPENEICHHOE BPEMsI Ha3bIBAIOT. ..

1.YcnoBHBIM NpeaenoM NpoYyHOCTH



2.Ilpenenom JUIUTEIBHOW IPOYHOCTH

3.IlpenenomM nonszyyectu

4.0THOCUTENILHBIM IPEAETIOM BBICOKOTEMIIEPATYPHOM MTPOYHOCTH.
3. OTKJIOHEHMS OT YCTaHOBMBILETOCS 33JaHHOTO TEMIIEPaTypHOro pexxuma oopasia B 1000 Touke
€ro pacyeTHOW JIMHBI B TEUYEHHE BCETO UCHbITaHUsA IIpu Temreparypax oT 600 1o 900° He HOmKHBI

HpeBHH_IaTb e
1.1°C 2. 4°C 3.10°C 4. 8°C

4. Mexanmm audGy3nOHHONW MMOM3YyYECTH pEATU3yeTcss B METAUIMYECKMX CIUIaBax IpH
HAIMpPSDKCHUSX .. .
1.1/G < 10*
2.10%<1/G < 107
3.102<1/G
41/G=1
5. Ckopocth Aedopmaliny Ha CTaIlK YCTaHOBHBIIICHCS MoM3ydyectu onpenensercs kak de/dt = r/h,
rae h-3ro...
1. CKOPOCTh TEPMHUYECKOTO BO3BpATa
2. CKOPOCTb IMHAMUYECKON peslaKkcaiuu
3. CKOpPOCTh 1€(OPMALIMOHHOTO YIIPOUHEHUS
4. Bpems penaKcanuu

Tembl NUCbMEHHBIX PadoT (He Mpe1ycMOTPeHbI)



7.3. OuneHouyHble CpeACTBA AJs1 MNPOMEKYTOYHOHl AaTTeCTAllMM 1O MTOraM OCBOCHHS
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6

Ne
Bomnpocekl Kk 3xk3aMeny

Ynpyroe noBeaeHue TBEpAbIX Tel. Moaynu ynpyrocTd. Biausiaue pa3nuaabix GpakTopoB
Ha MOJYJIY YIPYTOCTH.

CKoJb)XeHHEe, KaK OCHOBHOM MEXaHM3M IutacThHueckoi aedopmarnun. CucreMsl
2 CKOJIbKeHUsI. MaKpOCKONUYECKUH aceKT AedopMalny MOHOKPUCTAIIIIOB. 3aKOH
[[Imuna. @aktop Teitnopa.

/IBOWHUKOBaHKE, KAaK MEXaHHU3M IUIaCTHYECKOH nedopmanuu. CriocoOsl 00pa3oBaHH
3 BOMHUKOB. CHcTeMbl ABOMHUKOBaHUS. OCOOCHHOCTH ABOMHUKOBaHUS. BrnumsHue
liernpoBanys Ha BenuuuHy O/1Y M KpuTHuecKkoe HanpsKeHUs! ABOMHUKOBAaHUS.

CranuitHocTs (5 craguii) uractuueckoi nedopmanuu Ha npumepe 'K kpucTamios:
HANPSDKEHUE TeUSHUs, KOd(DPUIMEHT yIpOYHEHUs!, XapaKTePHbIE 0COOCHHOCTH.

Otmuuus nedpopmanuu ['TIY u OLIK kpuctamnos. OcobeHHOCTH quarpamm nedopMaiui,
CBSI3AHHBIX C Pa3IMYHBIMH Y heKTamu.

BrusiHue cTaTuyeckoil Harpy3ku Ha (GopMHUpOBaHUE CYOMHKPOCTPYKTYphL. CTPYKTYpHBIC
6 ypoBHH Aedopmariuu. [ToHsTHE TUCITOKAIIMOHHOTO aHcamMOJIsi. J[Ba OCHOBHBIC ITYTH
pBosroruu JICC

Jleopmarius MONMKPUCTAIIIOB, YCIOXKHEHNE eopMaluii, kpurepuit Museca.

! MaKkpOCKOITMYECKUI aCIeKT.
Mukpockonnueckuii acnekt 111 momukpucramios. B3auMozeicTBue JUCIOKaUN C

8 rpaHUIaMU 3epeH. BiausHue pa3Mmepa 3epHa Ha MEXaHU4YECKHE CBOMCTBA CIIJIABOB,
TEKCTYpHI 1eOpMaIHH.

9 (OCHOBHBIE MEXaHU3MbI YIIPOYHEHUS U UX Kiaccuukauus. BausHue Temneparypsl Ha
pa3iaruHble (PAKTOPBI YIPOUHEHUSI.

11 Cuibl TpeHUs KpucTamumueckoi pemerku. Hanpsbxenue Ilaiiepca-Habappo u ero
TeMIIepaTypHasl 3aBUCUMOCTb.

12 YnpouHeHue JanbHOAEHCTBYIOMUMH U OIU3KOACHCTBYIONMMHU MOJISIMU HANPSKEHHUH
(neopmMaInmoHHOE YITPOUHEHHUE).

13 YpouHeHue JerupyromumMu saeMeHTaMu. OCHOBHBIE 3(D(EKTHI OT JIErMPOBaHUS.

Ypounenue armocdepamu Korrpenna un Cy3yku.

14 TBepropacTBopHoe ynpouHenue. Teopus Motra-JlaOyma. Teopun @neiiepa u
Cy3yKu.

Teopus nedopmanmonHoro crapenus. JuHamuueckoe AeopMaluoOHHOE CTApEHHE.

15 .
bmoxkauit nopsaok. [MapameTps! 6IMKHET0 MOPSIIKA.

YrpouHeHHe YacTHllaMd BTOPHYHBIX (pa3. BzaumopelicTBue auciokanuii c
16 Henepepe3zaeMbIMU yacTUlaMu. Mogens OpoBaHa. YTNIpOuHEHUE IpH NEepEpE3aHuy
yactull BTopuuHbIX ¢a3. Teopust Kemm.

BrusiHue TemnepaTypbl HarpeBa Ha CBOMCTBa 1e(pOPMUPOBAHHBIX MaTepuanoB. Bo3spar u
17 pexpuctaumsanys. ['opsuad u xonognas OM/I. JluHaMudeckas pekpucTalIn3ausl.
KapTe! nporeccos.

18 CBepXIUIaCTUYHOCTB. Buibl 1 ycnoBus npossiaeHus. O61acTu NpUMEHEHUs!.
19 Knaccudukanum BuaoB paspymienus. Xpynkoe pazpymenue. Teopus ['puddurca

20 KpuTtnueckast HHTEHCUBHOCTD HaIlPsHKCHUIN; HAIPSKEHUs U iepopManiiy B OKPECTHOCTH
TpeIrHbl. 3apOKIEHUE XPYIKOI0 Pa3pylIeHUs], MEXaHNU3M 3ap0>KJICHUS TPEIIHH.




n/n

Bonpocsl k 3k3ameny

PacnipocTpaHeHre TpeuyH Npu XPYyNnKOM pa3pylIeHUH.

21

Bsi3koe paspyiuenue. Tumsl BI3Koro pa3zpyuieHus. 3apokJI€HUE U pacpOCTpaHEHUE
BSI3KMX TPEIIUH.

22

DHEPreTUYeCKUil U CUIIOBOM KPUTEPUU pa3pyIleHUs, Kak MOKa3aTeIu KauecTBa
MaTepraoB.

23

MaKpo- U MHUKPOCTPOCHHUE U3JIOMOB, UX IIPOUCXOKIACHUC. KauecTBennbIe 1
KOJIMYCCTBCHHBIC MCTOAbI aHAJIN3a 3JICMCHTOB CTPOCHUS U3JIOMOB U UX HCIIOJIb30BAHHC
1711 U3YUCHU A ITPOLCCCOB pa3spyHICHUA U KAQY€CTBA MaTCPpUaJIOB.

24

Jlnnamuueckre ucnbiTanus. Cxemsl 1 00pa3ipl. MeToauka onpeaeseH st yIapHoi
Bs3KOCTU. OLIEHKa CKJIOHHOCTHU K XPYIIKOMY Pa3pyLIEHUIO U XJIJHOJIOMKOCTH 10
pe3ysbTaTaM yAapHBIX UCTIBITAHUN. BinsiHue Temneparypbl ¥ CKOpOCTH fedopManuu Ha
BSI3KO-XPYIKUHI NEPEXOI.

25

TemnepaTypHO-BpeMeHHbIE YCIOBHS AeopMaluy U pa3pyiieHus. ['omonoruueckue
TeMIiepaTypbl U HanpspkeHus. [lon3ydecTs u penakcanuss HanpsHKeHHi.

26

MexaHu3MBbl MOJI3Y4ECTH U yCIOBUS UX HposiBieHus. KapTbl MexaHu3MOB nedopMaivy u
[TMCIIOKAIMOHHAs CTPYKTYpa MPH MOI3Y4YECTH.

27

I[I/Ial" PaMMbI HI/ISKOTGMHCpaTypHOﬁ u BBICOKOTeMHepaTypHOﬁ MOJI3y4CCTHU. HcneiTanus Ha
MM0JI3Y4CCTh, OIPCACIICHUC MECXAHNYCCKUX XAPAKTCPUCTHUK ITOJ3YYCCTH U JUINTEIIFHOM

IIPOYHOCTH.

7

.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

dopma
NpoBeJeHUs
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HOPpMBbI OLIEHKH

3K3aMeH COTJIMYIHO» CymmMma 6atoB ot 80 u Gosee.

Cymma 6amtos ot 60 1o 79

«XOpOLIO»
P 0aJUIOB.

Cymma 6amnos ot 40 10 59

«YIIOBJIETBOPUTEIHHO)
YA p 0aJUIOB

«HeynoBieTBopuTenabHO» | Cymma 6aiioB menee 40 Oana.




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIHN 3arsaaBue (3aroJioBoK)
n/n MeTOoN4YecKoe mocodue,

NPaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanue
9BC

1 | U.K.Kupumiosa KoncrpykunonHsie matepuaibl. Mx YuebHoe nocobue. 2016 3BbC ”IPRbooks”
CBOMCTBA U MPUMEHEHHUE.[ DTEKTPOHHBIN
pecype]
MartepuanoBeieHUE ¥ TEXHOJIOTUS
A.M. Anackun METAUTNYECKUX, HEMETAININYECKUX U IbC
2 . S ’ Y4eOHUK 2017 "ZNANIUM.
A.H. KpacHoBckuii KOMITO3UITMOHHBIX MaTEPUajIOB COM"
[D51eKTpOHHBIN pecypc
B.I1. JImutpenko MarepuanoBeeH1ue B MAaIlTUHOCTPOCHUHU IbC
2 | [ MITIDOHKO, P . b VueGHoe mocobue 2016 "ZNANIUM.
H.b. Manyiinosa [DnexkTpoHHBI pecypc] COM"
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHHK, yueOHOE Kog:q:}c;;o B
Ne nocooue, yueoHo- y
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeToanYecKoe mocoome,
IPAKTHKYM, 1p.) HanmenoBanue
P > AP 9BC
1 | TperpsikoB A. @. MarepuanoBeieHle U TEXHOJIOTUU
00pabOTKH MaTepHAIOB. Y4eOHoe mocodue 2014 5
2 I'.B. KneBuos, ®du3nKa 1 MEXaHUKA pa3pyIIeHUs ONEeKTPOHHBIH 2014 Penozurtopuit
H.A. KneBnosa, [DnexkTpoHHBIH pecypc] y4eOHUK Ty
O.A. ®ponosa
3 IO.I1. Conuies, CrnennaibpHbIe MaTePUAIBI B YuyeOHuk 2014 9BC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MEeTOAHYECKOEe Mocodue,
HpPAKTHEYM, 1p.) HaunMeHoBaHHe
P » AP 3BC
E. U. IpsixuH, MaIIMHOCTPOCHUH [ DJICKTPOHHBIH pecypc| "IPRbooks"

B.1O. [Tupaitnen




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM

e «BecTHUK MarHUTOropCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcurera uMm. I'.1.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TEeXHHUYECKHE HayKuy», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

e «Texnonorus Metamuosy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Haumenosanue I1O

PexBu3uTHI 10rOBOpPa
(m1ata, HOMep, CPOK J1elCTBHS)

Windows:

WinPro 10 RUS Upgrd OLP NL Acdmc

noropop Ne 757 ot 04.07.2018r., cpok
JEHCTBUS — OECCPOUHO;

KOoHTpakT Nel653 ot 14.12.2018, cpok
JeHcTBHS — OECCPOYHO;

Office Standart:

Office Standart 2016 Russian

norosop Ne 757 ot 04.07.2018r., cpox
JEeUCTBHSA - OECCPOYHO;

koHTpakT Ne 727 ot 20.07.2016, cpok
JENUCTBUSI — OECCPOUHO;

Mirapolis Human Capital Management

noroop Ne 42/02/22 - K or

02.02.2022 no 31.08.2022

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylIeCTBJICHUSI
00pa30BaTeIbHOIO NMPoOLECcca MO0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

YueOHast ayTuTOpHS AJIsI IPOBEACHUS

Ne Ap. 00bEKTOB /11 IPOBEICHUS
. Ilepeyenb 0CHOBHOTO 000pYynOBaHHS
n/n | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NMOMELIEeHHUH VI CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (Homep ayAMTOPUM)
Komnbrotepuslil kiacc. YueOHast ayautopus | CTOdBI yY€HHUECKHE JBYXMECTHBIE
JUTSL IPOBEACHMSI 3aHATUHN JIEKIIMOHHOTO TUIMA. | CTOJbl YYeHUUYECKUE, CTOJI KOMITbIOTEPHBIH,
VYyeOHast ayaAuTOpUs Ul IPOBEJICHNS 3aHATUI | cTonl  mpenoaaBatensckuif, I[IK ,mocka
CEMHUHApPCKOro TUNa. YueOHas ayIuToOpus JUIsl | TPEXCEKI[MOHHAsl ayauTOpHas (MenoBas),
IPOBE/ICHUS J1Ta0OPATOPHBIX PabOT. YueOHas | CTyl  MpenojaBaTeNIbCKUM,  MPOEKTOP
1 | dyAMTOpHS /Ul KypCOBOTO NPOCKTHPOBAHHS MYJIbTUMEAUNHBIN ,9KpaH JUIsl IPOEKTOpa,
(BBINIOJIHEHUSI KYpPCOBBIX paboT). YdyeOHas | TymOa BhIKaTHas
ayIuTOpUsl JUIsl TPOBEINCHHS TPYIMIOBBIX H
UH/IMBUYAJIbHBIX KOHCYNIbTallMi YdeOHas
aymIuTOpUs. ISl TIPOBENEHUS  3aHATHM
TEKYIIEro KOHTPOJII M  IPOMEXKYTOUHOU
arrecranuu. E-214
2 JlaGopatopus «MeTtamiorpadus». Cron  mpenojaBaTeNbCKUM, CTOX Bl

YYCHUYCCKUE NBYXMCCTHBIC, CTYJIbs, JOCKa



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NPaKTHYECKHUX U J1a00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)
nabopaTopHbIX pa6ot.E-203 aynuTopHas (MeyoBasi, TpEXCTBOpUaTas),
CTONBI  J1abOpaTopHbBIE,  MHUKPOCKOIIBI
MeTtautorpaduyeckue.
Jlabopatopus "TepmoobpadoTka Cronpl  y4eHHYECKHE JBYXMECTHbBIE
MatepHraiioB" YueOHast ayIUTOPUS TSI CTYJIbSl YYECHHUYECKUE , JOCKa ayJAHTOpPHAs
3 | mpoBenenus mabopatopHbix padot.E-105 (memoBast), mkadbl ISl yaeOHBIX TOCOOHH,
CTOJIBI n1abopaTopHEIE, MHUKPOCKOII
MeTayuIorpaUIecKuii, NUT CHIIOBON
4 [ToMerienne it caMoCTOSATENbHOM paboThl | CTOJIBI yUSHHUECKHUE, CTYIIbsl YUCHHUCCKUE,
oOyuaromuxcs [-401 I1K ¢ BbixogoM B ceTb MHTEpHET
[ToMenienne iss caMOCTOSTENbHOM padoThl | CTOJBI-MIAPTHI JBYXMECTHBIC, CTYJIbs, CTOJ
obyuaromuxcs J[-409 PEIoAaBaTeIbCKUA-, CTYI
Ipero/IaBaTeIbCKU, MEePEIBIKHAS JTOCKA,
5 9KpaH, nporeccop, MIPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIbXOTCPBI IJIA
CTYACHTOB C BBIXOJAOM B CCTb HMHTCPHCT,
KOMIIBIOTCP IMMPCIIoaaBaTCIIs.




		2023-09-05T11:02:19+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




