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

b1.B.05

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

duzuka IIPOYHOCTH U INIACTUYIHOCTHU

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
22.03.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBICHHOCTH (TIPodHIIb)
CoBpeMeHHbIE MaTepuallbl U TEXHOJOTHH UX IPOU3BOICTBA

dopma o0ydeHus: OuHas
I'ox mabopa: 2023
O6mas Tpynoemkocts: 4 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 6
®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsbie 16 16
IIpakTrnueckue
PykoBocTBO: KypcoBbie paboThl (ipoekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 48,35 48,35
CamocTosTenpHas pabora 60 60
KoHTpoan 35,65 35,65
Hroro 144 144
( )
OOKYMEHT NOAMUCAH

ONEKTPOHHOW NMOAMMUCHIO

CepTuchukar:
0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenusaHos Anekcanap Cepreesuy
QDeicteutenex: ¢ 08.11.2022 go 08.11.2023
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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 nucuuruinHabl coctaBieHa Ha ocHoBaHuu ®I'OC BO u yue6Horo miaHa
HanpasieHus noarotoBku 22.03.01 MarepuanioBeieHUE U TEXHOJIOTUHU MaTEpUaIOB

Cpok neiicTBus padoueil nporpaMMbl AUCHMILIMHBI 10 «__ 31 » aBrycra 2027 r.

YTBEPXIEHO

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

(mpotokou 3acemanus Ne 2 ot «31» aBrycra 2022 1)



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb OCBOGHHMS AUCHUIUIMHBI — HAYYUTHh OYIyHIMX HHXCHEPOB aHAIU3Yy CBSI3EH MEXKIY
CTPYKTYpO#, mporieccaMu iepopMaluy U pa3pyleH!s] 1 MEXaHUYECKUMU CBOMCTBAMU METAIJIOB U
CIUIABOB I YCTAHOBJICHHUS HOPM M BBIOOpA CPENICTB YIPABICHUS CBOWCTBAMH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO
JIMcuumiMHel M OPaKTHUKUA, HA OCBOCHUM KOTOPBIX OasupyeTrcs [aHHas UCHUILIMHA!

MaréMaTrHmka, 06ma;1 CI)I/ISI/IKa U XHUMHA, COIPOTHUBJICHUC MATCPHAIIOB, MATCPHUAJIOBCACHUC U
TEXHOJIOTHA KOHCTPYKIHMOHHBLIX MAaTCPHAJIOB, KpI/ICTaJ'IJ'IOl"pa(i)I/IH nu I[e(l)eKTI)I KpUCTAIJIIMYCCKOI'O

CTPOCHHSL.

HI/ICHI/IHHI/IHLI " IPAKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ AUCHUITIIMHBI HeO6XOI[I/IMO KakK

Hpe/IIeCTBYIOIICE:

"MexaHnuueckue ©  (PUINICCKUE

cBoiicTBa MarepuajioB ',

"

"MeToabl

WCCIICIOBAHMS, KOHTPOJs M HCHbITaHus wmatepuaioB", "HoBeie MaTepuanbl U TEXHOJIOTUH",

"Teopusi U TEXHOJIOTUS TEPMUYECKON 00paboTKH",

3. Ilmanupyemble pe3ybTaThbl 00y4eHUsI

MaTepI/IaJH)I U CIICHHUAJIBHBIC ITIOKPBITUS .

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[IK-1. CmocobeH NOHHMMATH
(usnveckne W XUMHYECKHE
MPOIIECCHI, MPOTCKAIOIIHUE B
MaTepHaliaX Ipy X HOITyICHUH,
o0pabotke w MoaupUKaIUH,
HCIIOJIB30BaTh B HUCCJIEIOBAHUAX
W pacyerax 3HaHHS O METOJaX
HCCIEN0BAHUS, aHaus3a,
JIUATHOCTHKHU U MOJICIAPOBAHUS

CBONCTB BEILIECTB
(marepuanos), MIPOBOUTH
KOMIIJICKCHBIC nuccijacaoBaHuA,
NPUMEHSST  CTaHJApTHbIE |

CepTI/I(I)I/IKaIII/IOHHLIe HUCIIbITAHUSA

UA-1nka. ITlpumenser cmocoOsr
paboTs! c HN3MEPUTENBHBIM
obopynoBaHueEM

W-21k-1. emoHCcTpHpyeT
3HAHUS CBOICTB MaTePHAIIOB U
HAHOMATEPHUAJIOB, HX
IKCIUTyaTal[HOHHBIC KAUueCTBA U
TIPOIIeCCH UX 00padOTKH
WI-3nk-1. OLieHUBaET BIMSHUE
apaMeTPOB U THIIA CPEIBI U €€
M3MEHEHHH B TIPOIIECCe
00paboTKH Ha X0 IpoIiecca ’
CBOMCTBA MOJIYy4aeMOIo
Mmarepuana

N -41k-1. CiocoGeH moHuMaTh
(usnUecKrue ¥ XUMUIECKHE
MIPOLIECCHI, POTEKAIONINE B
MaTepraiaX Py UX MOJTYUICHUH,
00paboTKe ¥ MOTU(PUKAIIH

3HaTh.pU3NUECKHEe MOACIN
JUCIIOKAallnOHHOT O,
TBEPJOPACTBOPHOTIO,
36pHOTPaHUYHOT0, TUCIIEPCUOHHOIO
YIIPOYHEHUS, MEXaHU3MBbI
IUTaCTHYECKON Aedopmarui,
paspyLIeHUs] 1 MEXaHU3MBI
pa3ynpoyYHEHus; CTaHAAPTHBIE U
cepTUu(UKAIIMOHHBIE METO/IbI
VICIIBITAHUSL.

VYwMmetb: Pacno3naBars (pusnueckyro
CYILIHOCTb ITPOLIECCOB B TEXHOJIOTHUAX
MoJIy4eHus, o0paboTKu U
MOJIU(UKAIIMH MaTepHAJIOB,
WCIIOJIb30BaTh Oa30BbIE 3HAHUS B
IIpoLecce MOJAEINPOBAHMS,
TEOPETUUECKUX U
9KCIIEPUMEHTAIIBHBIX HCCIIEN0BaHUNT;
BBIOMpATh U3 YKCIa CYIIECTBYIOIINX
METOJI0B KOMIUIEKC UCIIBITAHNUIN
HauOosee OIU3KUNA K YCIIOBUSAM
paboThl MaTepUAJIOB.

Bnaners: cmenmanbHoOM
TEPMUHOJIOTHEN; (PU3NIECKUMHU
OCHOBaMH COBPEMEHHBIX METOJIOB
YIIPOYHEHUS U Pa3yIPOUYHEHUS
MaTepuaIoB, MATEMATHYECKUM




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

arrmapaTom IJid OIpCACIICHUA
MCXAHUYCCKUX XAPAKTCPUCTUK U
MCTOJaMHU CTAaHAAPTHBIX
MEXaHUYECKUX MCITbITaHUN
MaTCpHraJioB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHus, 4. (HamMeHOBaHMe
(pa3neui) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
Cpe/cTBa)
Mopaynbl. |Jlek 1 Ympyroe nosesenue TBep/bIX Tel1. Moaynu ynpyroctu 6 2 Bomnpocsl k 3x3amMeny
1 MX B3aUMHOE COOTHOIICHHE. BimsHue pa3inaHbIxX Nel
(haKTOPOB Ha MOZYJIM YIIPYTOCTH.
Monynel.  |JIa6.1 Ornpenenenne XapakTepUCTHK YIPYroCTH 6 2 10 Komrnek 3amanmii
mab. 1
Monaynsl. |Jlek.2 Heynpyrue siBnenns B ynpyroi o6iacTu(BHyTpeHHEE Bomnpock! k 3k3aMeHy
TpeHue). Buapl BHyTpeHHEro TpeHus. MexaHu3MBbI No27
BHYTPEHHETO TPEHHUS.
Mo Hynbl. JIek.3 Mertobl BHYTPEHHETO TPEHMSI U MEPBI BHYTPEHHETO BOHpOCBI K 9K3aMEHY
TpeHus. MaTepHaisl ¢ 0COOBIMU YIPYTUMH CBOMCTBAMHU No28.29
1 3aJJaHHOU BEJIMYUHON BHYTPEHHErO TPEHHUS ’
Monynbl. Jlek 4 O6mue nonosxxenust [1J1.CxonbxeHue, Kak OCHOBHOM 6 2 2 Bomnpocs! k 3k3aMeHy
MEXaHM3M IDIacTHYECKOH nedopmarn. Cucremsl Ne2. 3
ckonbxeHus. @axrop Teitnopa. JIBoitHrKOBaHME, ’
CCHCTEMBI IBOMHUKOBaHMS BinsHue nernpoBaHus Ha
BenuuuHy DY U KpUTHYECKOE HAIPSHKEHUS
JIBOMHUKOBAHMUS.
Monynel. |JIa6. 2 Bimstnue daxropa Telnopa Ha kpuTndeckoe 6 2 10 Kommnexk 3aganuii k
eanpsbKkeHue cipura. Pacuer MmakcumanbHON 1126, 2
nedopmanun 1BOMHUKOBaHHEM.
Moﬂyﬂbl' Jlex.5 CraguitHocTh ( 5 cTanuil) muacTudeckoi nedopmanmu 6 2 2 Bonpoc},l K 9K3aMEHY
Ha npuMepe 'K kpucTainos: HanpsiKeHUE TEUEHHUS, No4.5
KOX(GHUIHEHT YyIPOYHEHNS, XapaKTePHbIE 0COOEHHOCTH. ’
Monaynsl. |Jlek.6 Opomormst ICC. Otmmans nedopmarun ITIY n OLK 6 2 Bomnpocs! k 3x3ameny

kpuctawioB. OcOOEHHOCTH TuarpaMm aedopmartiid,
CBSI3aHHBIX C PA3IHIHBIMH Y (HEKTaMH.

Neb




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Mo Hy_]‘[bl. JIa0 3 HcnbiTanue Ha pactsixenue. OnpeneneHre 0CHOBHBIX 3] 2 10 Komiiek 3aganuii K
XapaKTePUCTHK MIPOYHOCTH U IUTACTHIHOCTH 1a6.3
Mo Ty 2. |Jlex 7 YpouyHeHHe JErUupyoIuMu djieMeHTaMi. OCHOBHBIE 6 2 BOHpOCBI K DK3aMCHY
3¢ EeKThI OT JeTHPOBaHMs. YTIPOYHEHHE aTMOc(hepaMu Nel13.14
Kortpenna u Cy3yku. TBepaopacTBopHOE YIPOUYHEHHE. ’
Teopust Mota-JIabyma. Teopun ®neitmepa u Cysyku.
Moﬂyﬂb 2. |Jlek 8 Teopus aedopMaioHHOro crapeHus. JJuHaMUIecKoe 6 2 BOHpOCBI K 9K3aMEHY
neGopManMOHHOE CTapeHNe. bBImKHIA TOPSIOK. Nels
[MapamMeTps! OIKHETO TTOPAIKA. Y IPOYHEHHE OT
Mopnyns 2. |JIa6. 4 Onpenenenne MukpoTsepaocTu. Wsrorornenne 6 2 10 Kommnexk 3aganuii k
MUKPOLUTU(OB. 1a6.4
Monayns 2. |Jlex 9 YIpo4yHeHHE YaCTHIAMU BTOPHYHBIX (a3. 6 2 2 Bomnpocs! k 9k3aMeHy
BzaumopelicTBre TUCIOKALUN C HEMepepe3aeMbIMU Nel6
yactuuamu. Mojiens OpoBaHa. YHpo4yHeHHEe Npu
nepepe3annu yacTul BTopruHbIX (a3. Teopus Kemmm.
Monyns 2. |Jlex 10 Hedopmanus MOTHKPUCTAILIOB, yCI0KHEHHE 6 2 Bomnpocs! k 9k3amMeHy
nedopmaruii, kpurepuit Museca. Makpockonmu4ecKui No7.8
acrnekT. Mukpockonuueckuit acriekt I1]] ’
NOJIMKPUCTAILIOB. B3auMozeiicTBue quciokanuii
rpaHuiaMu 3epeH. [IBmkenue rpanull. 3akoH XoJuia-
IeTtua. TexcTypsl aedopmanuu.
Mo yJb 2. |JIa0.5 DKCTHepUMEHTANIBHOE OIpeieJIeHIe KOHCTAHThI B 3aKOHE 6 2 12 2 Komiuiek 3amanuii k
Xomna-Ilerya. Bmusgane O/1Y Ha Bennuuny 1a6.5
3€pHOTPAaHUYHOTO YIPOYHEHHS.
Mo TyIu 1-2 [TIA IIpomesxyTouHas aTTecTaius. 3] 0,35




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 3. |Jlek 11 Knacenguxauun Bunos paspymenns.. Teopus 6 2 Bomnpocsl k 3x3ameny
I'puddurca. Krazuxpymnkoe paspymenue. Kpuruaeckas Nel19-21
HUHTCHCUBHOCTH HaHp;DKeHI/II\/‘I; HampsHKEHUA 1
neopManuy B OKPECTHOCTH TPEIIMHBEL. Moaenn
3apOXKACHUSA MUKPOTPCIINH.
Monayns 3. |Jlek.12 Bsiskoe paspyuienue. 3apoxk/IeHHE M PACIPOCTPAHCHHE 6 2 2 Bompocsl k ak3ameny
BsI3KUX TpennH. CMemaHHoe pa3pylieHue. Bausaue Ne22-24
TEMIIEPATYPbI U CKOPOCTU ;:[e(bopMam/n/I Ha BA3KO-
XPYIKUAN NEPEXOI.
Monyib 3 JIa0. 6 HcnbiTanus Ha BA3KOCTh pazpyuienus. OnpeneiacHue 6 2 14 KoMmmuek 3ananuii k
TEMIIEPATYP BA3KO-XPYIKOI'O IIEPEX0/Ia. 1126.6
Monyib 3 Jlex.13 SABnenue ycranoctu. [Imactudeckas medopMmarnms mpu 6 2 Bormpocs k 3x3aMeny
HUKIIMYCCKOM HarpyXCcHHU. 3ap0)KI[eHI/I€ U pa3BUTHUC N027_28
YCTAJIOCTHBIX TPEHIUH. BI/II[I)I YCTAJIOCTHBIX H3JIOMOB.
HcnbiTanus Ha BEIHOCIMBOCTh. KpHBbIE yCTaIOCTH.
Monyns 4 | Jlek.14 Bosspar u pexpucraumsanys. [uHamuaeckast 6 2 2 Bomnpocsl k 3x3ameny
pexpuctamu3anus. Kaptel mporeccos. No17.18
CBepXIUIaCTHYHOCTb. ’
Mopayns 4 | J1a6.7 Buusinue Temiepatypsl HarpeBa Ha CBOHCTBA 6 2 12 Kommnnek 3aianuii K
Jne(OpMHUPOBAHHBIX CIIABOB. 1126.7
Monyne 4 | JIek.15 TemneparypHo-BpeMeHHBIC YCIOBHs JeOpPMALIHH 1 6 2 Bormpocs k 3k3aMeny
paspyuenus. 'omonoruueckue TeMneparypsl 1 No24.25
HalpsKCHUS. HOH3y‘{eCTB " peiakcanus HaHpﬂ)i(eHHﬁ. ’
Monyne 4 | J1a6.8 Hcnbrranus va monsy4vects. Onpezenenue 6 2 12 2 Kowmruiex 3amanuii x
XapaKTCPUCTHUK NOJI3YYCCTH. Ha6.7
Monyns 4 JIek.16 MexaHu3MBl TOJI3YYECTH U YCIOBHSI UX MPOSIBICHHUS. 6 2 Bomnpocsr k ax3ameny

KapTsl MexaHu3MOB JiepopManny U TUCIOKAIIMOHHAS
CTPYKTypa IPH MOJA3YYeCTH. MeXxaHn4ecKue
XapaKTEePUCTUKH TOJI3YYECTH U JUTUTEIEHON TPOYHOCTH.

Ne25,26




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Mo Ty 1-4 Cp M3ydenue cnenuanbHOM TUTEPATYPhI, U3yUYECHHE 3] 60
MaTepHaa 1o JEKIHIM, TOArOTOBKA K JJAO0paTOPHBIM
paboTaMm, oopMIIEHIE OTIECTOB.
Mopynul-4 |bb IocemmaeMocTh 6 10
Monymul-4 |Kontponp |Iloaroroska k sk3ameHy. 6 35,65
Monynu 1-4 | UT Tect UTOrOBBIA 6 100
Hroro:; 144 100+100

Cxema pacuera uToroporo 0amna: Cymma 06ajuioB MO BCEM Y4EOHBIM MEPONPUATHAM (TEKYLUIUH PEeHTHHT), MperyCMOTPEHHBIM B Kypce +

Bbonycueie 6amnbl (bB)+06amnsl o pesynsratam urorosoro tecra (MUT) u Bce nenures Ha 2. ( (TP+Bb+UT)/2)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

ITpu n3yyenuu kypca «®u3nKa MIPOYHOCTU U IIACTUYHOCTH) UCIOJIb3YIOTCS CIEAYIOLINE
o0pa3oBaTesbHble TEXHOIOTUU:

- TEXHOJIOTUH TPAAULIMOHHOTO 00ydeHus B (popme JeKuid, JJabopaTOpHBIX padoT U
CaMOCTOSITENIbHOU PabOThI CTYACHTOB;

- TEXHOJIOTHS 0aJUTbHO-PEHTHHTOBOM CHCTEMBI OIICHKH yCIIEBAEMOCTH CTYICHTOB, BKITFOUAS
TECTUPOBaHUS Kak popMy IPOMEKYTOUHOTO KOHTPOJISl 3HAHUHN CTYACHTOB.

-UH(QOPMAIIOHHBIE TEXHOJIOTHH (BU3YaJIbHbIE JIEKIIUU C UCIIOIb30BAHHEM
MPE3EHTAIIMOHHOTO METO/1a O0yUeHUs).

-MHTEPAKTUBHBIC TEXHOJIOTHH — JUAJIOTOBOE 00yUeHHE, UCTIOIB30BAaHUE METOAa OO YICHHUS
«MO3TOBOM MITYpM», HCIIOJIb30BaHHE AJIIEMEHTOB IPOOJIEMHOT0 0OYUEHHS B BUJIC HATTMYHS
BOIIPOCOB IMPOOJIEMHOT0 XapakTepa B 1abOpaTopHBIX paboTax M TpeOOBAHWI aHAIM3A ITOTYICHHBIX
PE3yJIbTATOB C TOCICYIOIIUM BBIBOJIOM IO AKCIICPUMEHTAIBHBIM H PACYCTHBIM JaHHBIM.
Hcnonp3oBaHue TEXHOJIOTHU Pa3BUTHA KPUTHYCCKOI'O MBIIIJICHUSA B (bopMe JICKIII/II71 C DJIECMCHTaAMH
JIMCKYCCHH, HCIIOJIb30BaHHE METOIa aHAJIN3a KOHKPETHBIX CUTYaIIH.

6. MeToauyeckne yKa3aHusi 0 OCBOEHUIO TUCHMIIHHBI.

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.

Astopsrl: JI.JI. Mepcon, JI.U. [TonoBa, A.A. Pa3ysaes, [I.A. bonasipes, M.H. Tropbkos,



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHnoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

6 ITK-1 Tecmosvie 3a0anus Ne 1-500

Bonpocwi k sx3ameny Nel-29

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KoMnieKT 3a1aHuii K 1adopaTopHoii padore Nel
Tema: «Onpenenenne XapakTepUCTHK YIIPYTOCTH»
A) OpopMuUTh OTYET 110 TEME 1a00PaTOPHOU PabOTHI.
b). BeimosauTh 3a1aHus K JabopaTopHO padoTe.
1.ITpoBecTr TapupOBKY JAaTUYMKA CHIIBI C TIOMOIIBIO 00Pa3LOBOI0 JUHAMOMETPA.
2.IIpoBecTu TapUPOBKY SKCTEH30METpA.
3.Ilo pe3ymbraTamM W3MEPEHUI MOCTPOUTH TpadUK 3aBUCHUMOCTH MEXAY BEIHMUYMHOW cHibl F u
abcomrotHoM gedopmarun Al u mokazanusimu BosbT™MeTpa U.
41lpu nuHEHHOM XapakTepe ATOW 3aBUCUMOCTU OINPEACTUTh TAPUPOBOUYHBIA KOAPDUIIUEHT,
paBHBIN TAaHTEHCY yIiIa HAKJIOHA rpaduKa K OCH HANpPsHKEHUS .
5.0mpenenuTh MaKCHUMalbHYIO Harpy3ky Ha oOpaselmr ¢ TeMm, 4YTOObl OHa HE TMpeBbIlIaia
MaKCHMAaJIbHOIO YCUJIUS AJIs AaTYUKa CUIIbI U Mpeesia IPpONOPLIUOHAIbHOCTH AJIsl JAHHOT'O CIIaBa.
6.3amycTuTh NMporpaMMHoe obecrnieueHue Tenzoctaniuu. Onpenenuts nokazanue ALl mo kanamy
u3mepenust cuiibl Uro.
7.Harpy3uth oOpazen mo 3HaueHuss Urmax ¢ 3amuchio mokazanuii ALl B daiin. Vcnbitanus
TIOBTOPUT.
8.Paccuntarh OTHOCUTENBHYIO Ae()OpMaIUIO M HAPsSHKEHHUE, IIOCTPOUTH AUarpamMmy JieopMarmi.
9.0npenenuts moayinb FOHra.

B) OtBeTuTh Ha 2 KOHTPOJIBHBIX BOIIPOCA MPENIOIABATES.
BapuanT 1 (1 eie 8§ BapHaHTOB BOIPOCOB)

1.Ha yeM ocHOBaH cTaTHuecKuii MeTo 1 onpeneneHus Moayis KOunra?
2. Kak nerupoBanue BIUSET HA MOAYJH YIIPYTrOCTH?

7.2.2. KomnJjiekT 3aa1anuii k 1abopaTtopHoii padore Ne3
Tema: «McneiTanne Ha pactsokeHne. OmnpeneneHHe OCHOBHBIX XapaKTEPHUCTHK MPOYHOCTH U
TUIACTUYHOCTHY
A) OpopMuUTh OTYET 10 TeMe JT1a00paTOPHOM PabOTHI.
b) BrimonHuTh 3aaHus K 1abopaTopHOii padore.
1. Ionmyuuts obpazeu. M3meputs pabodyro IUIMHY W IJIOLIA/b MOMEPEYHOT0 CEYeHHUs. YKas3aTb
MapKy Marepuaia u TepMHUECcKyto 00paboTKy oOpasia.
2. IlpoBecTn WCIBITaHUS Ha OJHOOCHOE PACTSDKEHHS JO pa3pbiBa. V3MepHUTh KOHEYHYIO JJTHHY
o0pa3ia u mioma b NONePeyHOro CeYeHus B IeiKe.
3. TocTtpouTh AmMarpamMMmy pacTsDKEHHS TI0 pe3yibrataM u3MepeHuil. OOpaboTKy pe3yinbTaToB
BBITIOJIHATH cpesicTBaMu mporpammbl Microsoft Excel.

4. OnpenenuTts Npenea MpornopLUUOHAIBHOCTH, IPEENl TEKyUYECTH, BPEMEHHOE COIPOTHUBIIEHUE U
WCTUHHOE COTPOTHUBIICHHWE pa3pbiBy. PaccuWTaTh OTHOCHUTEIBHOE YIJIMHEHHWE U OTHOCHUTEIIHHOE
CY)KEHHE.

b) BeimonauTh 5 3a1aHuii HITOTOBOTO TECTA.



BapuanT 1 (1 eme 8 BapuaHTOB )
1.V cTuHHBIE HANPSHKEHUS] pACCUMTHIBAIOT KaK. ..

l.c =P/Fo

2.S=P/F

4.6 =dP/dF

3.S=InP/F

1.Ykaxure MaTeMaTHYECKOE BBIPAKCHHUE, ONPeaCIioNiee KOAPGHUIMEHT YIPOYHEHUS.

1.0 =dol/de

2.0 =P/Fo

3.0 =dP/dF

4.0 =dP/dl

3. IIpu ucnbITaHUN Ha pacTsHKEHHE 00pa3el] Harpy3uiiv 10 HaNpsDKEHUS G1, OCIEe 4ero HarpysKy
cHsuUTH. BemmurHa OTHOCUTENILHOTO YJIMHEHUsT 00pa3ia (pyc.) COCTaBIISET:

1. 20% 2.8% 3.4% 4.2%

|0
04

- —_——— -

/
/

it/
N/
v
4|
/|
i

24 8 20 &%)

4.0Hpe,[[eJ'II/ITe BCJIMYNHY HAIIPSKCHUA COOTBECTCTBYIOIIYTO IPEACITY IIPOUYHOCTHU!

|
I
|
| /
|
4

1. o1 2 o2 3. o3 4. 64

5. OTHOCUTENBbHOE YIUTMHEHUE 00pa3lia pacCCUMTHIBACTCS KaK:
1. 8%= AL/ Lo *100%

2.¢e=AL/Lg
3.0% =Ac /g *100%
4.6=F/So

7.2.3. KoMmnuiekT 3a1anmii k 1adopaTopHoii padore Ned
Tema: «Onpenenenne MUKpOTBEpAOCTU. M3roTOBIIEHHE MUKPOUILITH(OBY
A) OopMuTh OTUET 1O TeMe TabOpaTOPHOI pabOTHI.
b) BeimonauTs 3a1a0us K 1abopaTopHOi padoTe.
1. BrIpe3ars u 3a51uTh 00pa3el] sl U3TOTOBJICHUS MUKpOLIUTH(DA.



2. [IpuroroBUTH MUKpOULTU( MyTEM IOCIEI0BATEIBHOTO OCYIIECTBICHUS ONepauii numpoBaHus,
MOJIMPOBAHHUS U TPABJICHUS.

3. KouTponmp KkauecTBa HM3TOTOBJICHHS MHUKpouUiM(pa MPOBECTH METOJOM  OINTHYECKOH
mukpockonuu. [lomyuuts ¢poto, onucatb MUKPOCTPYKTYPY.

4. IIpoBecTr U3MEPEHUSI MUKPOTBEPIOCTH TOTOBOTO HuTHda. J[aHHbIe IO Harpy3ke U U3MEPEHHUIM
3aHECTH B TaOJIHILY.

Ne ITepBblii Bropoii Jnuna JMaroHann "
P N .. MuxpoTBEPAOCTH
H1 OTCUET OTCUET OTIIEYaTKa
OTCYETEHI OTCYETEI MKM KIc/MM2 MIla
1
2
3

5. CpaBHHUTH HKCIIEPUMEHTAJIbHbIC NAaHHBIE CO CIPABOYHBIMU 3HAUEHUSMH, COOTBETCTBYIOIIMMHU
TEPMUYECKOI 00paboTKe M MapKH CIUIaBa JJIsl K&KI0ro oopasma.

6. [IpoBecTu aHanmu3 COOTBETCTBUS MUKPOCTPYKTYPBI 1 MUKPOTBEPAOCTH 00pasua ykazanHoit TO.
7. IIpoBecTH aHaU3 CIIOCOOOB YIIPOYHEHUS 00Pa3IIOB.

8. Cnenatb BBHIBOJBI.

B) OtBetnTh Ha 3 KOHTPOJIBHBIX BOIIPOCA MPETIOIaBATEIIS.

Bapmuanr 1 (u emie 8 BapuaHTOB BOIIPOCOB)

1.KaxoBo Ha3HaueHNE METO/1a U3MEPEHUSI MUKPOTBEPIOCTH?

2.Kaxoii u3 cnoco0oB ynpoyHeHHs] Hau0oJee YaCcTO MPUMEHSIOT 7S )KapOIPOUHBIX MaTEePHAIOB?
3.Kakue TpeboBaHUs IPEABABISIIOTCS K IIOBEPXHOCTH 00pa3iia mpu U3MEPEHUU MUKPOTBEPAOCTU?

7.2.4. KomiuiekT 3a1aHnii Kk 1adopatopHoii padote NeS

Tema: «OxcnepuMeHTalIbHOE ONpe/IeIeHne KOHCTaHThI B 3akoHe Xoua-Ileryda.»
A) OpopMuTh OTHET 110 TEME 1a00PaTOPHOM pabOTHI.
b) BeimonauTh 3amaHue:
1.Haznauut pexumpl Tepmuueckod oOpabotku s cramu  Ct3 ¢ nenpio GpopMHUpOBaHUS
pa3IMYHOrO pa3Mepa 3epHa.
2. IIpoBecTu TepMUYECKYIO 00pabOTKY 00pa3IoB.
3.M3rotoBUTHh MUKPOIIIH(BI U ONPEAETUTH Pa3Mep 3epHa [yl UCCIIEAYeMbIX 00pa3IoB.
4. I3amepuTh TBEPAOCTH 00PA3IOB CTAIIHU.
5.IToctpouTts rpaduk 3aBucumoct HB= f(d
6. Onpenenmuth kKoHCTaHTY Xosuta-Ilerya.
7 Tlo sexcrieprMEHTaIbHBIM JaHHBIM MOCTPOUTH TPaUKH 3aBUCHUMOCTH Ipeesia TeKy4yecTh OT
pasmepa 3epHa 11 MEAHBIX CIUIABOB ¢ paziuuHoit D1Y.
8. Cnenatp BbIBOJ O BIUsHUYU DY Ha 3epHOrpaHUYHOE YIIPOUYHEHHE.
B) Beimonnuts 4 3agaHus HTOrOBOTO TECTA.
BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)
1. TepMOaKTHUBUPYEMBIM MEXAHU3MOM JIBH)KEHUS TPAHUI] 3€PEH SBJISETCS. ..

1.Murpanus rpaHui

2.IIpockanb3pIBaHUEM TPAHHIL

3.Ilepenonzanue 3I'/]

4 Iloromenne QUCITOKAITHH

2.C yBenuueHueM dHepruu Ae(exToB ynakoBku kodd¢uiment Ilerya. ..

1.YBennuuBaercs

2.He nzmensercs

3.13mensercs nepuognyecku

—1/2)



4.YmenbliaeTcs
1.ITonsiTue TEKCTypa O3HAYAET. ..
1. IpenMyIIeCTBEHHYIO KPUCTAIUIOTPa(hUUIECKYIO OPHUCHTAIIUIO 3epeH
2.Hannuue HepaBHOOCHBIX 3epeH
3. BbICOKYIO TUCIIEPCHOCTH CTPYKTYPbI
4. Hanuuue paBHOOCHBIX 3€pEH
4.YKaxuTe NpUINHY YCIOKHEHHS JeOopMaluii B MOJMKPHUCTAIIAX, IO CPABHEHHUIO C
MOHOKpHCTaJLJIaMHU.
1.Hannaue nonmumopduzma
2. IloBrIlIeHHAS [IJIOTHOCTH AUCIIOKAIUI
3.Menp1mii pa3mep KpUcTaioB
4.bapwepHbiii 3hPeKT rpaHull 3epeH

7.2.5. KoMmIutekT 3a1aHuii K JJabopaTopHoii padote Ne6

Tema: «McnbplTanus Ha BA3KOCTb Pa3pyLICHUS»
A) OdopMuUTh OTYET 110 TEME JTa00paTOPHOU PabOTHI.
b) Bemonnuts 3ananue:
1. [TomryunTs KOMIUIEKT 00pa3uoB ¢ U- u V-00pa3HbIMU Haipe3aMHu.
2. UcneiTath 00pa3iibl Ha yIapHYIO BSI3KOCTb.
3. TIloctpouts rpaduK 3aBUCUMOCTH YIAApHOM BSI3KOCTH OT paauyca 3aKpyrieHus
KOHLEHTPALlMOHHOI'O Ha/Ipe3a.
4. Onpenenuth pabOTy 3apOKIEHUS U PACIPOCTPAHEHUS TPEIUHBI 10 MeToay ['ynseBa.
5.I1ony4nTh KOMIUIEKT 00pa3LoB, MPOLIEAIINX UCIIBITAHNUS HA YAAPHYIO BS3KOCTh MPU Pa3IMYHbIX
TeMIepaTypax.
6. M3MepuTh M paccyuTaTh IUIOMIAAM XPYNKHX H3IO0MOB 00pa3ioB. [IpoBectn pacuer ruromann
BSI3KMX M3JIOMOB JJIsl BCEX 00pa3loB.
7.3mepuTh BeIUUHHY TYO cpesa.
8.IlocTpouth rpaduku 3aBUCUMOCTH yJapHOW BSI3KOCTH, IUIOLIAIM BSI3KOTO M3J0Ma U BETUYMHBI
ry0 cpe3a OT TeMIiepaTrypbl UCIIBITAHUI.
9. Omnpenenuthb TEMIEPATYpy BA3KO- XPYNKOrO0 IIEPEX0oJa pa3IMUYHBIMM  METOHAMH.
[Ipoananu3upoBath pe3yabTathl. CAenarb BHIBOIBI.
B) BeimorHUTE S 3a/1aHM HTOTOBOTO TECTA.
Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1. VYnapuas Bs3kocts KCU onpenensier:

1. Y nenpHyro paboTy 3apOXKIACHUS U PACIPOCTPAHEHUS TPEIIUHBI.

2. Y enbHyto paboTy pacnpoCTpaHeHUs TPELIHHBbI.

3. Paboty pa3pyiieHust npu JUHAMHUECKHUX Harpy3kax.

4. PaboTy muiacTuueckoi aedopMaiiiu mpu JMHaAMHUYECKUX HarpysKax.
2. VKa)WATE€ MaKCHMAJIbHOE 3HAYEHHWE YAAPHOM BSI3KOCTH IIPU YCIOBHM HCIBITAHUN OJHOTO
Marepuana.

1. KCV

2. KCU

3. HRC

4. KCT
3.Ha pucynke nipeicraBiex rpaduk 3aBUCUMOCTH:

1. yaapHO# BA3KOCTH OT TEMIIEPATYPHI.
2. ynapHOW BSA3KOCTHM OT BpPEMEHHU HPUIIOKEHUS
Harpysku

50724

0%

z



3.1011a1M BA3KOM COCTaBIISIIOIIEH B U3JIOME OT TEMIIEPATypbl
4.pa0oThI pa3pylIeHUs OT TEMIEPATYpPbI

4. Vxaxute GopMysy IS pacueTa yIapHOH BI3KOCTH:
1. KC=K/F
2. KC=P (H-h)
3. KC=PIF
4. KC=PL cosa
5. C yBenuueHueM pa3Mepa 3epHa yJapHasi BA3KOCTh MaTepHaia. ..
1. yBenuuunBaeTcs
2. yMeHbIIIaeTcs
3. HE u3MeHseTcs
4. U3MEHSETCs MEPUOTUICCKU

7.2.6. KommuiekT 3aianuii k 1agopaTtopHoii padore Ne§

Tema: «/cnipiTaHus Ha MON3YYECTH.

A) OpopMuTh OTYET 110 TEME 1a00PaTOPHOU PabOTHI.

b) BeimorauTh 3amanue:

1. Usyuuts neiictBytommii [OCT3248-81 «Metannsl. MeToabl UCIIBITAHUHN Ha TIOJI3YyYECTh)»

2. IMomyuuTh KCHIEpPUMEHTAIbHBIE JaHHbIE Y MPENOo1aBaTesl IIsl KOHKPETHON MapKu MaTepuasa.
3. TloctpouTh mepBUYHBIE KPUBBIE IMOJI3YYECTH B KOOPAMHATAX « OTHOCHUTEIBHOE YJIMHEHUE-
BpEMSI»

4. OnpenenauTb yCIOBHBIN Mpeaes Noa3y4ecTH.

5. Iloctpouth rpaduku 3aBUCUMOCTH BPEMEHM JTOCTHXKEHUS 3aJaHHOH aedopmaruu (oOuieid uimu
OCTAaTOYHOM) OT HaNpsDKEHUs Uil CEpUM IMOCTOSHHBIX Temiieparyp. OLEHUTbh CONPOTHUBIIEHUE
HOJI3y4YECTH.

6. Tloctpouts B mnorapuMuueckoM MacuiTade KpHUBbIE 3aBUCUMOCTH JOJTOBEUYHOCTH OT
HANpsDKEHUs Ul paga Temneparyp. OmnpenenuTs mpefen JIUTETbHOW MPOYHOCTH, MO 3aJaHHI0
npenogasatens, Hanpumep s 10009 mpu Temmeparype 800°C (MeTox periaMeHTHpPOBaH
'OCTom10145—62).

7. DKCIIepUMEHTAJIbHBIE M pacueTHbIE JlaHHBIE IPEJICTaBUTh B BHUJIE MPOTOKOJIA, O(POPMIIEHHOTO
cornacHo ['OCT.

B) Bemmonuuth 5 3aaHuii U'TOroBOro TecTa.

BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)

1.OTHOLIEHNE TeMIIEpaTypbl UCIIBITAHUI K TEMIIEpATYypE IJIABICHUS CIIJIaBa HA3bIBAIOT. ..
1. cX0ACTBEHHOU TeMIepaTypon
2. k03¢ (HUIIHEHTOM TOMOJIOTUYHOCTH
3. FOMOJIOTHYECKON TEMITEpaTypoi
4. ®u3NUECKUM KPUTEPUEM OTCUETA
2.HauGonplee ycioBHOE HampshKeHHE, NMPU KOTOpoM JedopMaliusi Ha yCTaHOBUBLICHCS cTaguu
M0JI3y4ECTH JOCTUTAET 3aJaHHOW BEJTMUMHBI 32 OIIPENIETICHHOE BPEMsI Ha3bIBaIOT. ..
1.VcnoBHBIM IpenesoM MpoOYHOCTH
2.Ilpenenom AMTUTENEHONU IPOYHOCTH
3.Ilpenenom momydectu
4.OTHOCHUTENBHBIM IIPEIETIOM BBICOKOTEMIIEPATYPHON POYHOCTH.



3. OTKIIOHEHHSI OT YCTAaHOBUBIIETOCS 33JaHHOTO TEMIIEPATYPHOTO pexuma oOpasia B 000 TOUKe
€ro pacyeTHOM JIJIMHBI B TE€YEHHE BCErO UCIbITaHUs Npu Temmeparypax ot 600 1o 900° He JOJKHBI
MPEBBIIIATS ...

1.1°%C 2. 4% 3.10°C 4. 8°C

4. Mexanu3sm JuUQPY3MOHHON MOJ3YYECTH pealu3yeTcsi B METAUIMYECKUX CIUlaBaX IpHU
HaIIPSOKCHUAX. . .

1.1/G < 10*

2.10%<1/G < 107

3.10%<1/G

47/G=1
5. Ckopocts aehopManuy Ha CTJUH YCTAHOBHUBILCHCS TON3ydecTH onpeneisercs kak de/dt = r/h,
rue h-3to...

1. cKOpOCTh TEPMHUUYECKOTI'O BO3BpATa

2. CKOpPOCTh AMHAMUYECKOM penaKkcaiuu

3. ckopocTh 1e(hOpMAIIMOHHOTO YIIPOUHEHUS

4. BpeMmsi penakcaiuu

Tembl NMCbMEHHBIX Pa0dOT (He MPexyCMOTPEHbI)



7.3. OueHouyHbIe cpeIcTBa [Jsi TPOMEKYTOYHOW AaTTECTAMM IO HWTOraM OCBOEHM
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6

Ne

Bonpocel K dx3aMeH
n/n p y

Ynpyroe noBeneHue TBEpAbIX Tel. Moaynu ynpyrocTd. Bausiaue pa3nudHbeix pakTopoB
Ha MOJYJIU YIIPYTOCTH.

CKoJb)XKeHHEe, KaK OCHOBHOM MEXaHM3M IutacThHueckoi aedopmarnun. CucreMsl

2 CKOJIbKeHUsI. MaKpOCKONMYECKUH aceKT AedopMalny MOHOKPUCTAIIIIOB. 3aKOH
[[Imuga. @akTop Teitnnopa.

/IBOHUKOBaHKE, KaK MEXaHHU3M IIaCTUYECKOi nedopmannu. CriocoOsr 00pa3oBaHus

3 nBOITHIKOB. CHcTeMbl IBOMHUKOBaHUSA. OCOOCHHOCTH IBOMHUKOBaHUs. BrusHue
lierrupoBanyst Ha BenuuuHy O/1Y M KpuTHueckoe HanpsKEHUs! ABOWHUKOBAaHUS.
CraguitHocTsb (5 cTaaumii) mactuueckor aegopmarun Ha npumepe 'K kpucrannos:
HanpsHKeHUE TeYeHns, Kod)GUImeHT ynpoyHeHus, XapakTepHble 0COOCHHOCTH.
Otmuuus nedpopmanuu ['TTY u OLIK kpuctamnos. OcobeHHoCcTH quarpamm nedopMaiui,
CBSI3aHHBIX C PA3ITUYHBIMU YPPEKTaMH.

CtpykTypHble ypoBHU Jedopmanuu. [loHaTrHe AMCI0KAIIMOHHOTO aHCaMOJIsL.

6 Knaccudukanus qUCIOKAIMOHHBIX CYOCTPYKTYp. PaKTOphl, ONpeeione
dbopmuposanne JICC. JIBa ocHoBHbIe yTH 3BOJIoMH JJCC

Jleopmarius MONUKPUCTAIIIOB, YCIOXKHEHUE eopMaluii, kpurepuit Museca.

! MakpoCKONIMYECKUN aCeKT MJIACTUYECKON AegopMaliy MOJTUKPHUCTAIIIOB.

8 Muxkpockonnueckuid acniekt 1] momukpucramios. B3auMonencTBue JucioKaui ¢
rpanniamu 3eped. JIBmxenue rpanun.  3akoH Xousa-Ilerya. T k[ Typsl nedopmanum.

9 (OCHOBHBIE MEXAaHU3MBI YIIPOUHEHUS U UX Kilaccuukanus. BrusHue temmneparypbl Ha

a3JIMYHbIE (PAKTOPHI YIPOUHEHHSL.

11 Cunel TpeHust kpuctaimuecko pemetku. Hanpsoxenue Ilaiiepca-Habappo u ero
TeMIlepaTypHas 3aBUCUMOCTb.

12 YipouHeHue JanbHOAEHCTBYIONIMMH U OIM3KOACUCTBYIONIMMHU MOJISIMU HAIIPSKEHUH
(nedhopMalinoHHOE YIIPOYHEHUE).

13 Ynpounenue nerupyromumu siaeMeHTaMu. OcHOBHBIE 3(D(PEKTHI OT JTerupOBaHMSL.

Ynpounenne atmocepamu Korrpenna u Cy3yku.

14 TBepaopactBopHoe yrpoynenue. Teopust Mota-JlaOyma. Teopun ®neitmepa un Cy3yku.
15 Teopus nepopmanonHoro crapenus. JluHamuueckoe 1eopMalioHHOE CTapeHue.
bmoxkHuit nopsok. [apameTpsl 6JIMKHET0 MOPSIIIKA.

YrpouHeHHe YacTHllaMd BTOPHYHBIX (Da3. BzaumopelicTBue Auciokanuii c

16 Henepepe3zaeMbIMU yacTulaMu. Mogens OpoBaHa. YTNIpouHEHUE IpH NEepEpEe3aHuu
yactull BTopuuHbIX ¢a3. Teopus Kenmm.

17 BosBpar u pekpucramumzanus. Jlunamudeckas pexkpucramnusanusa. KapTel mporeccos.
18 CBepXIUIaCTUYHOCTh. BUIbI M yCIIOBUS IPOSIBIICHMUSL.

19 Knaccudukanuu BugoB pa3pyuienus. Xpynkoe paspyuenue. Teopus ['puddurca
KpuTtnueckas ”HTEHCUBHOCTD HaIPsDKEHUN; HApsKEHUs U 1eopMaliiy B OKPECTHOCTH

20 TpenrHbl. PacnipocTpanenue TpenyH Ipyu XpYNKOM pa3pylIeHUH.

21 Bszkoe pazpymenue. TUmbl BA3KOTo pa3pylieHusl. 3apokIAEeHUE U PaCIpOCTPAHEHUE
BA3ZKHNX TPCIIHH.

29 Maxkpo- 1 MUKpPOCTpOEHHE U3JIOMOB, UX MpoUcXoxkaeHne. KauecTBeHHbIE U

KOJIMYCCTBCHHBIC MCTO/IbI aHAJIN3a 3JICMCHTOB CTPOCHU A M3JIOMOB U UX HMCITIOJIB30BAHNC




Bonpocsl K JKk3aMeH
n/n p y

1S M3YYEeHHSI POIIECCOB Pa3pyIICHHUS.

JlnHamugeckue ucneitanus. Cxembl U 00pa3ibl. MeToauka onpeeeHus yIapHou
23 Bs3KOCTU. OLIEHKA CKJIOHHOCTHU K XPYIKOMY Pa3pyLICHUIO U XJIaJHOJIOMKOCTH 10
[pe3yJIbTaTaM yJIapHbBIX UCIIBITAHUM.

24 TemriepaTypHO-BpeMEHHbBIE YCIOBUS eopMaliy U pazpyiieHus. [ 'omomoruueckue
TeMIiepaTypbl U HanpsbkeHus. [lonsydecTs u penakcanys HanpsHKEHHI. .

o5 MexaHu3Mbl TOJI3Y4YECTH M YCIOBHS UX MpOsiBiIeHUsA. KapThl MexaHU3MOB JeopManuu u
[IMCIIOKAMOHHAs CTPYKTYpa IPH MOJI3YYECTH.

/InarpaMMbl HU3KOTEMIIEPATYPHOM U BBICOKOTEMIIEPATypHOU ITosI3ydecTu. McnbiTanus Ha
26 [10JI3y4€CTh, ONPEACICHUE MEXaHNYECKUX XapPAaKTEPUCTHK MOI3Yy4ECTH U JUIUTEIbHOU
[IPOYHOCTH.

27 Heynpyrue siBnenus B ynpyroi odnactu. Buael BHyTpeHHero Tpenus. Mexanusmbl
BHYTPEHHETO TPEHUS.

28 Teopust peTakcallMOHHBIX SBICHUH. MeToIbl BHYTPEHHETO TPEHUS U MEPHI BHYTPEHHETO TPECHUSL.
29 MaTCpI/IaJ'ILI ¢ 0COOBIMH yrupyrumu CBOMCTBaAMM U 3a,HaHHOI‘/‘I BEJINYMHOM BHYTPCHHCTO
TpEHUsL.

7.3.2. Kputepuu u HOPMbI OLlEHKH

®opma
Cemectp POBCACHIN Kpurtepun 1 HOpMBI OLCHKH
MPOMEKYTOYHOI
aTTecTaluu
6 3K3aMEH COTJIINYHOY Cymma 6am1oB oT 85 u 6ostee.
«XOPOIIO» CymmMma 6amioB ot 7010 84
Cymma OamnnoB ot 55 1o 69

«YIIOBJIETBOPUTEIHLHO)
YA p Oaju10B

Cymma OamnnoB g0 54 6amios

«HECYHOOBJICTBOPUTCIIBHO»
BKJIIFOUHUTCIIBHO.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

Ne nocooue, yue0Ho- Haysmon
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/m METOINYECKOoe Mocodue,
HpPAKTHEYM, 1P.) HaumenoBanue
P ’ 9BC
TexHOJIOTHS KOHCTPYKIIHOHHBIX
MaTepuasoB [ DIEKTPOHHBIN pecypc] : yueb.
st cryneaToB BTy30B / FO. I1. Connres, b.
1O. I1.ConHuEB C. Epmakos, B. O. [Iupaiinen ; nox pen. YyeOHuk 2019 9BC "IPRbooks"
1O. I1. Connuesa. - 4-e u3n., crep. - CaHKT-
[TerepOypr : XUMU3 AT, 2019. - 503 c. -
ISBN 978-5-93808-298-4.
Martepuanosenenue : yueOuuk / C. U.
C. U. boromyxos, Boronyxos, E. C. Kozuk. — 2-e uzn. —
2 E. C. Ko3uxk Mocksa : MammHocTpoenue, 2020. — 504 YHeOHHK 2020 IbC Jane
c.— ISBN 978-5-907104-39-6.
I A. Bobipes, MartepuanoBenenue : yuebnoe mocoodue / /1.
C. B. Jlanbinos A. bonaeipes, C. B. laBbinos, JI. U.
3 . HOB, [Tonosa, M. H. TropbkoB. — Bonoraa : YuebHoe mocodue 2020 SbC Jlanb
JI. 1. Ilonoga,
M. H T WNndpa-Nnxenepus, 2020. — 424 c. —
-1 IOPBROB ISBN 978-5-9729-0417-4.
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (yueOHHMK, ydeOHOE Kog:q:}c;;o B
Ne nocodoue, yueoOHo- y
ABTOpPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudamnorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBanue

NPaKTHKYM, AP.)

IBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Tperpsikos A. @. MarepuanoBeeHre U TEXHOJIOTUU
00pabOTKH MaTEepPHAIIOB. VYuebHoe mocobue 2014 5
2 N.K.KupuuioBa Koncrpykunonnsie matepuaibl. Mx VYuebHoe nocobue. 2016 3BC ”IPRbooks”
CBOMCTBA U MPUMEHEHHUE.[ DTEKTPOHHBIN
pecype]
2 I'.B. KneBuos, ®du3nka U MEXaHUKa pa3pylIeHus DNEeKTPOHHBIN 2014 Penosuropuii
H.A. Knesuoga, [DnexkTpoHHBIH pecypc] y4EOHUK Ty
O.A. ®ponosa
3 | IO.IL. ConHues, CrenuanbHble MaTepUAIbI B YuebHuk 2014 9BC
E. U. Ilpsxusn, MallMHOCTPOEHUH [ DIIEKTPOHHBIN pecypc]| "IPRbooks"
B.I1O. [1upaitnen
MexaHu4yeckue CBOWCTBA METAJUIOB :
nab. mpakTUKyM : yue0. mocobme. Y.2.
Yopyrocts. TexHOTOTHYECKHE HCIBITAHUA.
Hirpemens M. A. IMoBepka / M. A. Irpemens, M. IO. YueoHoe nocobune 2007 10

benomeitiieB. - I'pup YMO. - Mocksa:

VYueba, 2007. - 63 c.




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

«BeCTHHK MarHMTOrOpPCKOro roCyAapCTBEHHOTO TEXHHUYECKOro YHHBepcuTera um. I..
Hocogay, http://vestnik.magtu.ru

«Bectauk CamapcKoro ToOCYAapCTBEHHOTO TEXHHYECKOoro yHuBepcutera. Cepus:
TeXHHUYECKHE HayKuy, http://science.samgtu.ru/node/31

«JIuteé u MeTamutyprusi» http://lim.bntu.by

«Texnomorus metaioBy http://www.nait.ru

«[lepcrexTuBHBIE MaTepraab» hitp://www.j-pm.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne Hanmenosanue IO PexkBU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JeNCcTBUS — OECCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JEeNCTBUS - OECCPOUHO;
Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JIEUCTBUSI — OECCPOUHO;
3 | Mirapolis Human Capital Management Ne 1489  or  28.12.2022-n0

30.06.2023 BKIIOUUTEIBLHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECcca MO0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
n/m | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayAuTOPUH)
Komnbrotepusiit knacc. YueOHast aynutopus | CTOIBl yu€HHUUECKHE JBYXMECTHbIE
JUIS TIPOBEACHUSI 3aHATUHN JEKIIMOHHOTO TUIIA. | CTOJbI YUEHUYECKUE, CTOJI
VYuebHas  ayauTopus AN TPOBENEHUS | KOMITBIOTEPHBIMH, CTOJ
3aHATUH  CEeMHHAPCKOTO THMa. Y4eOHas | mpernoaBaTebCKui, IIK ,JOCKa
ayauToOpusl JUIS TPOBENCHHs JIAOOPATOPHBIX | TPEXCEKIMOHHAS ayIuTOpHas (MeroBas),
1 pabot. YueOHasi ayauTOpHsl A KypCOBOIO | CTyJd  MpenojaBaTelIbCKUil,  IPOEKTOp
MPOEKTUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX | MYJIbTUMEIUNHHBINA ,9KpaH AJs MPOEKTopa,
pabot). YuebHast ayuTopus sl IPOBEIeHUs | TymMOa BhIKaTHAast
IPYNIOBBIX u MHIVBUAYAJIbHBIX
KOHCYynbTallMii YueOHas aynuropus JUis
IIPOBEJEHUS 3aHIATUH TEKYIIEro KOHTPOJSI U
MIPOMEXKYTOUYHOM aTTecTanuu. E-214
5 JIaGoparopus «MeTtamiorpadus». Cron  mpemnopaBaTeNbCKUM, CTOJA bl

YyeOHast ayuTopus AJis IPOBEICHHUS YUEHUYECKHUE ABYXMECTHBIE, 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 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPaKkTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
nabopaTopHbIx padoT.E-203 aymuTopHas (MeJioBas, TPEXCTBOpUaTas),
CTOJNBI  J1a0OpaTopHble,  MHUKPOCKOIIBI
MeTajiorpaduueckue.
JIaboparopus "TepmoobpadboTka Croyibl  yYCHUYECKHE JIBYXMECTHBIC
MatepuaioB" YueOHas ayaAuTOpHs IS CTYyJIbsl yYEHUYECKHE , JOCKa ayluTOpHas
3 | mposenemHus nabopatopHbix pabot.E-105 (menoBas), mkappl  UIA  y4eOHBIX
MOCOOUH, CTOJIBI nabopaTopHEIE,
MHUKPOCKON ~METaIorpadu4ecKuid, IIUT
CUJIOBOM
[Tomemenue mmst camocTosITeNbHOU PaboThl | CTONBI-TIAPTHI ABYXMECTHBIC, CTYJIbs, CTOJ
oOyuatomuxcs J[-409 MIPENo1aBaTeIbCKU-, CTYT
[IpenoaBaTeIbCKUM, MepeBUKHAs JOCKa,
4 9KpaH, mporeccop, IPOEKTOP,
KOMITBIOTEPHBIE CTOJIBI, KOMITBIOTEPHI ISt
CTYJICHTOB C BBIXOJIOM B CETh HHTEPHET,
KOMIIBIOTEp MPENOJIaBaTeNsL.
VYyeOnass ayautopust g npoBeneHus | CToibl YYEHHUYECKHE (MOHOOJIOKH)
3aHATUA  JIGKIMOHHOTO  TuMAa. Y4eOHas | IBYXMECTHbIE, CTOJl IIPENOAABATEIbCKUM,
aymuTOpUsl Ul TPOBEINCHUS  3aHITHUH | CTYI MpenoaBaTebCKuil, J0CKa
CEMHHApPCKOro Tuna. YueOHas ayiuTopus /Ui | ayAUTOpHast (MenoBasi). OKpaH HaBECHOM,
KYpPCOBOTO TPOEKTHPOBAHUS (BBIMOJHEHMsI | CTALIMOHAPHBIN  MPOEKTOp, MPOIEeccop,
S5 | KypcoBbIX pa0oT). YueOHas ayauTOpusl JUIsl | MbIIb  KOMIIBIOTEpHAas,  HyJAbT  JJA
MPOBEJICHUS] TPYNTOBBIX M WHIMBUAYAIBHBIX | POEKTOpA
KOHCYNbTallui. Yd4eOHast ayauTopust Jis
MPOBEJICHUS 3aHATUNA TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.
I'-326
6 AyauTopuro I8 TIPOBEICHUS BeO- | CToy, CTynbsi, KOMIBIOTEp, Kamepa,

koHpepenmii YJIK-303

MHUKPO(OH.
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