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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenu oucyunaunol:

— MOJTy4YCHHE 3HAHHM 110 OCHOBAM HAaYKH O TPCHHUH Y U3HAIIMBAHWH,

— TOJyYeHUE 3HAHUN O BUJAX HM3HAIIMBAHHWSA W MEpaxX MO YMEHBIICHWIO MHTCHCHBHOCTH
W3HAIIUBAHUS;

— TMIO3HAaHWE TPUPOABl M CBOWCTB MaTEpUAIOB, a TAKXKE METOJOB MOBBIIICHHUS WX
MU3HOCOCTOMKOCTH Jytsi Hanbosee () (PEeKTUBHOTO UCIIOJIb30BAHUS B TEXHHKE.

3aoauu oucyuniunol:

— OCBOCHHE OCHOBHBIX CBSI3€M MEXIy CTPOCHHEM MaTepPHAJIOB M HMX CBOMCTBAMU
(TBepAOCTHIO, TPOYHOCTHIO, U3HOCOCTOMKOCTHIO, IITACTUYHOCTHIO U JI.);

— IpUOOpETeHNE 3HAHUI O METO/IaX TOBBIIICHUS N3HOCOCTOMKOCTH MaTEePHAJIOB;

— IMOJyYeHHUE HABBIKOB MPABWIBHO BHIOPATh ONTUMAJIBLHBIA METOJ YIPOUYHECHHS JETalci B
KOHKPETHBIX YCJIOBHSX DKCIUTyaTalluH,

— ¢opMUPOBaHNE HABBIKOB HCIIOJIH30BAHMSI COBPEMEHHBIX METOJIOB YIIPOYHEHHUS;

— CO3/1aHUe MH)XCHEPHBIX METOJIOB pacuéTa Ha TPCHHUE U N3HAIIMBAHIC,

— OCBOCHHE METOJIOB UCIILITAHUS HA TPEHUE U U3HOCOCTOMKOCTH;

— TpUMEHEHHE TIOJIYYCHHBIX 3HAHHWM, HAaBHIKOB W YMEHHMA B TOCJIEAYIOIICH
po(heCCHOHATTLHOM IS TEIIbHOCTH MPH KOHCTPYUPOBAHUH U U3TOTOBJICHUHU y3JIOB TPCHUS.

IInanupyemvie pezyromamsl 0OyueHuss - MPUMEHEHHE TMOJYYCHHBIX 3HAHUU U HABBIKOB O
TpuboNornH (PyHKIIMOHAIBLHBIX MAaTEPUAIOB B PEIICHUH TPO(HECCHOHATLHBIX 33]1aM.

OO6yuenue no nucuuiuinHe «Tpubonorus QpyHKIMOHAIBHBIX MAaT€pHaJIOB» HAIpaBJIEHO Ha
dbopMupoBaHue y oOyuaromuxcs cleAyromux kommereHiuil B coorBerctBuu ¢ ®I'OC 22.04.01

«MatepualioBe/lcHHC W TEXHOJIOTUHM MAaTEPUAJIOB», YTBEPXIAEHHBIM TPUKa3oM MUHOOpHAYKH
Poccuu ot 24.04.2018 N 306:

Koa n HauMeHOBaHMe KOMIIeTeH Mt HNunkaTopsl 10CTHKEHUS
KOMIIETeHIIUH
OIIK-1 Crniocoben pemats | MOIIK-1.1. Opranu3oBbIBa€eT, BBIIOIHSIET
IIPOU3BOJICTBEHHbBIE u (M) | BKCIepUMEHTANIbHbIE UCCIEA0BaHNS Ha
UCCIIEIOBATEIbCKAE 33a/aud, Ha OCHOBE | COBPEMEHHOM YPOBHE U aHAIM3UPYET UX
(byHaaMeHTaNbHBIX  3HAaHUM B 00JACTH | pe3ysbTaThl.
MaTepHalOBEICHUS u texHosioruu | MOIIK-1.2. B pamkax npon3BoACTBEHHON
MaTEepUajIoB JEATEIIBHOCTH MOAEIUPYET U BHEJIPSIET B
MIPOU3BOJICTBO TEXHOJOTUYECKHE MPOLIECCHI
co37aHus 1 00padOTKU MaTEPHUATIOB C YUETOM
SKOHOMMYECKUX (PaKTOPOB U B COOTBETCTBUU
¢ TpeOOBaHUSIMH PKOJIOTHUECKOU U
HPOMBIIIJIEHHON 6€30MacHOCTH.
2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlMcuuIuInHa OTHOCUTCS K YMCTy 0a30BBIX TUCHUILINH Osioka b1 «/lucuumimnel (Mogynm)».
JlucuMiimHa B3aUMOCBSI3aHA JIOTHYECKH M COAEP KATEIbHO-METOINYECKU CO CIENYIOLIMMHU
qucuumimHaMu ¥ npaktukamu OOIT:
B o6si3arenbhoii yactu (b1.1):
— VIHHOBaIIMOHHBIE TEXHOJIOTUN 00pabOTKH (PYHKIIMOHAIBHBIX MaTEPUAIOB,;
— TexHonornyeckue Nporeccyl MPoMU3BOICTBA U 00PaOOTKH (HYHKIIMOHATIBHBIX MaTEPUATIOB.
B yactu, popmupyemoii yuactHukamu oopaszoBarenbHbIX oTHomeHui (b1.2):
— Merammuyeckie MaTepHasbl;
— Mertob! uccnenoBaHus (PYHKIIMOHAIBHBIX CBOMCTB OMOCOBMECTHMBIX MaTepHAaJIOB.



3. CTpyKTypa U coaep:kaHue THCIUTLTHHBI
OO0111ast TPYI0EMKOCTh JUCIUILTHHBI COCTaBIsIeT 3 3aueTHbIe eauHuIbl (108 gacos).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

OuHo-3a04yHas popma oOydeHUS

N KoanuectBo | CemecTpsl
Buj yueOHoi1 padoThI
n/n 4acoB 2
AyYAUTOPHBIE 3aHATHS 36 36
B Tom uuce:
1. Jlexiumn 18 18
2. CeMuHapcKue/IpaKTHIECKHE 18 18
3aHATHS
CamocrosiTesibHas padora 72 72
B ToMm uncne:
1. [ToaroroBka kK 36 36
CEMHHAPCKUM/TIPAKTUYECKUM 3aHATUSIM
2. CaMOCTOSATEIIHbHOC U3YICHHE 36 36
IIpomeskyTOYHAs aTTecTaNMs
3auet/aud. 3auer/>K3aMeH IK3aMeH JK3aMeH
HTroro 108 108

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI
TemaTuyeckuii 1aaH pa3MeniéH B IpuwiokeHuu 1 k pabodeii mporpamme.

3.3  Conepxxanue TUCHUNINHBI

Tema 1. BBognas yactb

Beeoenue. Tpubonocuss u Tpubomexnuka. OcHosHble nouamus. Ponv mpenus 6 pabome
Mauwiun u o6opyoosanus. OcHosHvle 3a0auu mpubomexnuku. Llenu u 3adauu Hayku o mperuu u
usHawusanus . Buoet mpenus no xapaxmepy omuocumenbHo2o nepemeujerus. Tpenue eneuinee u
8HYympeHHee.

Tema 2. Buowl u pexcumvl mpenus
Knaccugpuxayus mpenus. Teopemuueckue ocnogvl mpubonoeuu. Tpenue 6 coeOuneHusx.
Buympennee mpenue 6 sorcuokocmsx

Tema 3. Oco0eHHOCTH CTPOCHMSA M CBOMCTBA TPYIIMXCS TeJ

Xapaxmep 63aumooelicmausi Mexcoy amomamu, uonamu u moaexyiamu. Kpucmannuuecxkue u
amopguvie mena. MoHoOKpuCmanivl u NOAUKPUCIATNbL. DNeMEHMAPHAS KPUCIATIUYECKAs AYelKd.
Teopemuueckas u peanvhas npouHocmb meepovix men. [eghexmovl cmpykmypol. Penveg
nogepxnocmu meepovix mein. Muxpooegexmul nosepxHocmu. BHewiHss u 6HympeHHss N08ePXHOCHb
meepooeo mena. PuauKo-xumuyeckue ceoticmsea nogepxnocmeti mpenus meepovix mei. C60600nasn
NOBEPXHOCMHAsA dHepausi meepovix men. Aocopoyua. Tpenue u eudbpayusa. Aemogpuxyuonmvie
KOJeOaHUs.



Tema 4. Oco0eHHOCTH B3aUMO/AeliCTBUS TBEPAbIX TeJl

Konmaxmuposanue enaoxkux nogepxuocmeil meepovix mei. Adee3uonHoe 3aumooelicmsue
MedHcoy meepOovimu menamu. Tunvl GpuKyuoHHvIX césaseu. Pazeumue ycmaniocmuvlx mpewjur npu
mpenuu.  Paboma mpenus. Temnepamypa Ha  NOBepXHOCMAX — mpeHus.  Xumuueckoe
Mmoouguyuposanue nosepxwocmu. Igpgexm I1.A. Pedbunoepa. Yzon cmauusanusi nosepxmocmu
meepooeo mena. OcobeHHOCmMU MpeHus meepovix mei. Bnusanue oxcuomvix, aocopoyuoHHbIX U
Opyaux no8epXHOCMHBIX NIEHOK Ha mpeHue meepovix mei. O0oOuenHble 3aKOHOMEPHOCIU MPEHUS
meepovlx mei.

Tema 5. U3HammBaHue TBEPAbIX TeJ

Obwue nousmus u onpedenenus. Knaccel uznococmouxocmu. Bxoowvie u 6vlxoOHble
napamempuvl u 6HymperHue paxkmopwl, onpedensouue usHoc. Mexanuueckue u0bl USHAUUBAHUSI.
Monexynapro-mexanuueckue uovl usHawueanus. Kopposuonno-wexanuueckue 6u0bl UsHAUUBAHUS.
Ilepexo0 oonux 6udos usnawusanus 8 opyaue. A0copoyuonHoe noHUdICeHUe NPOYHOCIU MPYUUXCSL
me.

Tema 6. CTagun U3HAIIMBAHUS TPYUIUXCS TeJ

Tpu cmaouu usnawusanus mpywuxcs men. Pacnpedenenue uznoca mesncoy mpyuumucs
menamu no ux pabodum nogepxmocmsam. Pacuemnvie memoowvt oyenku uznawusanus. Obdwue
3AKOHOMEPHOCMU UBMEPEHUS. CUTLbl MPEHUs U CKOPOCMU USHAUUBAHUS 8 3A8UCUMOCMU OM YCI08ULL
Hazpyscenus. [lonamue uznococmoukux u HeusHococmouxux mamepuanos. OCHosHvle HANPAGIeHUs
COBEPUIEHCNBOBAHUS  MPUOOMEXHUYECKUX CBOLICE NOOUWUNHUKOE CKONbJICeHUs U Ka4eHus.
Teopemuueckue 0CHO8bl MpeHUs KAYEHUS.

Tema 7. TpeHnue co cMa3Koit

Tpenue co cmaskou. Hz6upamenvuwiii neperoc npu mpenuu. Cmaska. CmazouHvie
mamepuanvt u cucmemvl. OCHOBHbIe NOHAMUA U onpedeneHus. Kuokue cmazouHvle Mamepuabl.
Teepdble CMA30YHblE Mamepuaibl. IIhacmuunvie cmazounvie mamepudaibl. T'azosvie cmaszounvie
mamepuanel. Llenecoobpaznocme ucnonb308aHus CMA30UHbIX Mamepuanos. I panuunas cmasxa.

Tema 8. MeTroabl 1 npu6OpbI 1JIs1 MCCIIeI0BAHUSI TPEHUSI M M3HOCA TBEPABIX TeJl

Knaccugpurayus mawun mpenus no cunosvim u Kunemamuueckum npuznaxam. Obwgue
npeocmasieHusi 0 KOHCMPYKYUU U MEXHUYECKUX XAPAKMePUCMuUKax ome4ecmeeHHblX MAauul
mpenus. OmeuecmeeHHble cepulinble YHUBEPCAIbHblE MAUUHbL mMpeHus. Memoosl mpubonozuyuecKux
ucneimanuti. Ilepenocnvie ycmpoticmeéa 0aa usmepenus Kodgguyuenma mpenus. Ilnacmuueckoe
degopmuposanue, aHMUDPUKYUOHHBIE U NPOMUBODPUKYUOHHbIE NOKPLIMUSL.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue 3aHATHS

Cemunapckoe 3anatue Nel «Omnpenenenue K03(pQUIMEHTOB TPEHUS MOKOS B Pa3IMUHBIX
napax TPEeHUs.

CemuHapckoe 3anstue Ne2 «Pacuer cuil TpeHHs B TOCTYNATEIbHBIX apax»»

Cemunapckoe 3ansTue Ne3 «/3yueHne KOHCTPYKIMH y3JI0B TPEHUSD)

Cemunapckoe 3anatue Ned «lccnenoBanue TpHOOJOTMUECKUX CBOMCTB MaTepHalOB Ha
TprubomeTpe»

CemuHapckoe 3ansitue NeS «MopenupoBaHue U pacyeT TPEHUs Kau€HHs B KOHCTPYKLMSX
MaIIuH»



Cemunapckoe 3aHstue Ne6 «Pacuer TEXHOJOTMYECKUX PEXKHUMOB MOBEPXHOCTHOTO
YIIPOYHEHUs JeTaIei»
Cemunapckoe 3anstue Ne7 «Pacuer cui TpeHus B IOCTYNATENIbHBIX Hapax»

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCLUIUIMHE HE NPEAYCMOTPEHBDI.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0eciedeHne
4.1  OcHoBHasi IuTEpaTypa

1. Tpenwue, nznoc u cmaska. Tpubonorus u Tpudorexnuka; nox pea. A.B. Ununnanze. — M.:
Ma-munoctpoenue, 2003. — 575 c.
2. OcHoBsl TpuOosioruy; nox pen. A.B. Ununnanze. — M.: MammHoctpoenue, 2001. — 663 c.

4.2  JlomoJHUTeJbHAsI JUTepaTypa

1. OcHoBsI TpuOOIOTHY U TpUOOTEeXHHUKU: yued. [Tocooue [Tekcr] / H. C. Ilenkun, A. H.
[Tenkun, B. M. Cep6uH. - [b. M.]: MU3garenscTBO "Mammunoctpoenue", 2008.

2. Metons! 1 cpeACTBa UCTIBITAHUI HA TPEHUE U U3HOC KOHCTPYKIIMOHHBIX U CMA30YHBIX
mate-puanoB [Tekcr]: cipaBounuk / B. C. Kombanos; nox pex.: K. B. ®ponosa, E. A. Mapuenko. —
M.: Mamunoctpoenue, 2008. — 384 c.

4.3  DieKkTpoHHbIe 00pa3oBaTe/bHbIE PecypChl
IIpoBenenue 3aHATUH U aTTeCTalMil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CHCTeMbI JTUCTAaHIMOHHOTO o0yuenuss ynuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no Bcem paszzienaM NporpamMmal:
Ha3anue D0P Ccblika Ha Kypc
Tpubonorus https://online.mospolytech.ru/enrol/index.php?id=3495

(YHKIIMOHAJIBHBIX MaTepUaloB

4.4  JluueH3uOHHOe W  CBOOOJHO  pacHpoOCTpaHsieMoe  INPOrpaMMHOe
olecreyeHue

Ne HaumenoBanue |Paspaboruux I1O | JocTynmHocTh Ccpuika Ha Equnblii peectp
(mpaBoo06Jagares | (IMUEH3MOHHOE, | POCCHICKMX MPOrpaMm AJisi
b) CcB00OTHO 9BM u B/l (npu Haanuuu)
pacnpocTpansieM
oe)
1. MoitOduc 00O "HOBBIE JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT' " 75



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

45 CoBpemeHnnble npogeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh

pecypc

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

1. |MHpopmaunonnbie pecyperl CeTH | . i/ www.consultant.ru JlocTyIHO
Koncynprantllimtoc
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTyrHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUIN
IMpodeccnonanbHbie 0a3bl JAHHBIX
baza nanHpIX HaydHOU http://www.elibrary.ru JlocTyrmHO

1. | snexrponnoii 6ubmHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIUTEeMaTHIeCcKasi peepaTUBHO-
2. | 6ubnuorpaduueckas
MHAYKOMETPHUYECKas
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue
Homep OO6opynoBanue
ayAUTOPHUU
1316 HoytOyxk, mpoekTop, 3kpaH
6. MeToanuyeckue peKoMeHIaluu

6.1 MeToanyeckne peKOMEHAAIUH /IS MPENoAaBaTesl 0 OPraHNu3aluu
o0yueHus

6.1.1. IlpenonaBarenb OpraHu3yer MpenoJaBaHWe TUCHMIUIMHBI B COOTBETCTBHH C
TpeboBanusimMu "[lonoxkeHuss 00 opraHu3anuu 00pa30BATEILHOrO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCHUTETA.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6.1.2. Ha mepBOM 3aHATHM TIPENOJIaBaTelb JTOBOIUT /10 CBEICHUS CTYJICHTOB COJIEpPKaHUE
paboueit nmporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MPOTPaMMOii.

6.1.3. IIpenomaBarens 0COOCHHO OOpaliacT BHUMAHHUE CTYJCHTOB Ha:

- BUABl U (OpPMBI MPOBEACHUS 3aHATHI MO AUCHUIUIMHE, BKJIIOYAs MOPSIOK MPOBEICHUS
3aHATUN C MPUMEHEHUEM TEXHOJIOTUH AMCTAHIMOHHOTO OOYYEHHS W CHUCTEMBI TUCTAHIIMOHHOTO
o0yuenus yauepcuteta (CIO mocnonurexa);

- BUJBI, COJACpXAHWE M TMOPSAOK INPOBEACHHUS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/CTB;

- (hopmy, coziepKaHue U MOPSAAOK IPOBEIECHUS MPOMEKYTOYHOM aTTECTAllMN B COOTBETCTBUHI
¢ (OHIOM OLIEHOYHBIX CPEACTB, peaycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT MO0 CBEOCHHA CTYACHTOB TpauK BBIIOJIHEHUS Y4eOHBIX paldoT,
npeaycMoTpeHHbix PIT/I.

6.1.5. HeobOxomumo Cc camMoro Havajga 3aHSATHH PEKOMEHJIOBATh CTYIEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JJUTEPATypy U yKa3zaTh MyTH JOCTYIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMecCTpa JaThb CIHCOK BONPOCOB MJii IOJArOTOBKU K
POMEKYTOYHOH arTecTauu (SK3aMeHy WK 3a4ETY).

6.1.7. Pexomenmyercs ¢akt ozHakomisieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
MUCHhMEHHO 3a()UKCUPOBATH MOJMUCHIO CTYJCHTA B TUCTE 0O3HAKOMJIeHHUsI ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAymIMH JEKIHMOHHBIE W TPAKTHUYECKUE 3aHSATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMATHYECKUU TUIAaH MPAKTHUECKUX 3aHATHI, HCIIOJIB30BAaTh EIUHYIO CHUCTEMY
0003HauEHH, TEPMHUHOB, OCHOBHBIX TIOHSATHIA JUCIUTUINHBL.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHSATHIO TI0 TIEPEUHIO OOBSIBICHHBIX TEM
IPENoIaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYTUPOBKUA U
coJiepKaHre y4eOHBIX BOIIPOCOB, BRBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
110 TEME CEMHHApA.

B xozne cemuHapa BO BCTYHNHUTEIHHOM CJIOBE PACKPBITH NMPAKTHUECKYIO 3HAYMMOCTb TEMBbI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJEeHUE KaXKIO0ro
yueObHoro Bompoca. [IpuMeHsiss (QpOHTaNbHBIM OHNpPOC JaTh BO3MOXHOCTh BBICTYNIUTh BCEM
CTYZICHTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3axmounTensHON YacTH CEMMHAPCKOT0 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIIJICHUN KaXKJIOTO CTYACHTA U y4eOHOM TPYIIIBI B IIETIOM. PacKphITh MONI0KUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOI0 CEMHMHAPCKOro 3aHATUsA. OTBETUTh HAa BONPOCHI CTYAEHTOB. BbiiaTh
3a[JaHus TSI CAMOCTOSITENTbHOW Pa0OThI IO IOJTOTOBKE K CIIEAYIOIIEMY 3aHSTHIO.

Bo3MokHO npoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMBbI JUCTaHIMOHHOro oO0yueHus: yHuepcutera (CHO-LMS). [lopsanok nposenenus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH TPOpEKTopa Mo
yaeOHOM paboTe u/WiH IIEHTPOM y4eOHO-METOINUECKOU PabOTHI.

6.2 Meroanueckue yKazaHus JAJIs1 00y4al0UIUXCsl M0 OCBOEHHIO M CHUTITHHBI

6.2.1. CtygeHT c camoro Havajaa OCBOCHHUS AUCIUILINHBI TOJDKEH BHUMATETHHO O3HAKOMUTCS
¢ pabodei mporpaMMoOi TUCITUTIITUHBI.

6.2.2. CrtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BHIMOIHEHUS Y4eOHBIX padoT,
npenycMmoTpeHHbix PIIJ] ¢ yuérom TpeGoBaHui ApYyruxX IUCIHUIUIMH, M3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHI U MPOIEAYP TEKYIIeH M MPOMEKYTOYHON aTTECTAIHH C
UCIOJIb30BAHUEM HHCTPYMEHTOB HH(POPMALMOHHON 00pa3oBaTenbHON cpeapl AMCTAaHIIMOHHOTO
oOpa3oBanus yHumBepcureta (LMS MocmonmuTexa) kKak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTesieM, Tak M BO BpeMs CaMOCTOSITENIbHOM paboOThl CTYAEHT JOJDKEH O0ecredyuTh



TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTaHIMOHHOTO
oOyuyenus. [Ipy OTCYTCTBHHM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYalMI0 C IIperojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrositenbHass pa0oTa SBISETCS OJHMM W3 BHUIOB y4eOHBIX 3aHsaTHi. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEHHUE CTYJIEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce U3y4eHus: AUCHUTUINHBL.

Byl BHEayqUTOPHOI CaMOCTOSATEILHON pabOTHI:

- CAMOCTOATEJIbHOE N3Y4YEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- IOATOTOBKA K JIGKIIMOHHBIM 3aHATHUSM;

- MOJITOTOBKA K CEMUHAPaM U MPAKTUYECKUM 3aHATHIM;

J1J1 BBIMOTHEHUSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAUMO MPONTH ClIEeTyIOIINe
ATaIbI:

- OIIpeJIeICHNE LIEIU CAMOCTOSTEIbHON PadOTHhI;

- KOHKpETH3alusl I03HABATEeNIbHON 3a/1auy;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEIbHOM padoTe;

- BEIOOp a/IeKBAaTHOTO crioco0a IEHCTBHS, BEAYIIETO K PELICHUIO 33/1auu;

- IUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATENs ) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHUS CAMOCTOSTEIBHONH pabOThI CaMOKOHTPOJIS
(IPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThI, U KOPPEKTUPOBKA BBHIITOJIHEHUS PaOOTHI;

- pedutekcus;

- IPE3EHTAIUS CAMOCTOATEIbHOU PabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00y4YeHUs!
JI7ist KOHTPOJISL YCIIEBAEMOCTH U KaueCTBa OCBOCHHS JUCLUILIMHBI HACTOSILEH POrpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIBI KOHTPOJIA:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (IK3aMeH).

7.2 IlIkana u KpUTEPHUHU OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs NIPH
NPoOBeIeHUN NMPOMEKYTOYHOI aTTecTalun

7.3  OueHo4YHBIE CpeICTBA

IIkana oueHUBaHUA Kpurepun oueHnBanus

BrimonHeHs! Bce BUJIbI y4eOHOM paboThl, MpeayCMOTPEHHBIE YUeOHBIM
wi1aHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHMHH,
HAaBBIKOB TIPUBEJACHHBIM B TaONMWIlax T[IOKa3aTeJe, Omepupyer
nproOpPEeTeHHBIMU 3HAHUSIMM, YMEHUSMH, HaBBIKAMHU, IPUMEHSET UX B
CUTYalUSX MOBBIILIEHHON CII0KHOCTH. [Ipr 7TOM MOT'YT OBITH AOMYILIEHBI
HE3HAUUTENIbHbIE  OMIMOKM,  HETOYHOCTH,  3aTPyJHEHHUS  IpH
AQHAIUTUYECKUX OINepalusix, NepeHoce 3HaHWM W yYMEHUN Ha HOBBIE,
HECTaH/IapTHbHIE CUTYalUH.

OTJIINYHO

BrimonHeHs! Bce BBl Y4eOHOM pa0oThI, MPeayCMOTPEHHBIE YIeOHBIM
ruraHoM. CTyZIEHT IEMOHCTPUPYET HETIOJIHOE, TPABUIILHOE COOTBETCTBHUE
3HAaHWW, YMEHUH, HABBIKOB IMPHUBEACHHBIM B TaOJHMIAX MOKa3aTeNew,
00 eCIU TIPH ATOM OBLIIH JIOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKH.

Xopomo




BrimonHeHs! Bce BUJIbI Y4eOHOI paboThI, MPeayCMOTPEHHBIE YUeOHBIM
wi1aHoM. CTyAeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHWUM, B KOTOPOM
OCBellleHa OCHOBHAsA, HauboJiee BayKHAs YacTh MaTepuaia, HO PH 3TOM
JIOIYIIIEHA OJTHA 3HAYUTENIbHAsI OINOKA UM HETOYHOCTb.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

He BhimonmHen oauH win  Oonee BUAOB  y4uyeOHOW  paboOTHI,
IPEJYyCMOTPEHHBIX YyueOHbIM IUIaHOM. CTyIeHT JeMOHCTpUpPYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHUM, HAaBBIKOB IPUBEACHHBIM B
TabMUIAX  TOKa3zaresed, JOIyCKAloTCs 3HAYMTEIbHbIE — OIIMOKH,
IIPOSIBJISIETCS.  OTCYTCTBUE 3HAHWM, YMEHMM, HaBBIKOB II0 psALy
IIOKa3aTelnel, CTYAEHT MCIBITHIBACT 3HAUYUTEIbHBIC 3aTPYyIHECHHUS IIPH
ONEPUPOBAHUM 3HAHUSAMU W YMEHMSIMHU IIPU HUX IIEPEHOCE Ha HOBBIC
CUTYallUH.

HeynosnersopurensHo

7.3.1. Texyuwmii KOHTPOIIb

Buj paboTbl @dopma OTYETHOCTH M TEKYIIET0 KOHTPOJIS
KonTponbnas padbota KonTponpHast pabora COACpKHUT JBa 3aTaHHUS.
OreHKa «3a4eT» BBICTABJSICTCS CTYACHTY, €CIU
CTY/ICHT BBITIOJIHHJI BCE MPEIJIOKCHHBIC 3a1aHuUs
U HE JIOMYCTUJI CYIIECTBEHHBIX OIIUOOK; OIEHKA
«HE3a4eT», €CAM CTYACHT HE  BBIIOJIHUI
MOJTHOCTBIO JBa 3aJIaHMsl. BapuanTsi
KOHTPOJbHOH  pabOThl  MPEACTABICHBI B
NPUIIOKECHUU 2 K paboyeil mporpamMme

7.3.2. IlpomMexxyTOouHas aTTeCcTaIus

[Ipomexyrounas arrectanusi - (dK3aMeH) MPOBOJUTCSA HO OwmieraM B YCTHOH Qopme.
PernameHT npoBeneHMs aTTeCTAllUN:

- BpeMsi JJIs MOATOTOBKM OTBETA Ha BOMPOCH! He Ooiiee 40 MUH.;

- BpeMsl Ha OTBET Ha 3a/1aHHbIe BONpPOCkl He Oonee 10 MuH.

bunet cocTout U3 Tpex TEOPETUUECKUX BOIPOCOB.

IlepeueHb BONPOCOB K 3K3aMEHY MPHUBEJIEH B MPUIIOKEHUHU 2 K paboueil mporpamme.




[Tpunoxenue 1

TemaTuyecku mJIaH JUCHUILIMHBI « Tpr0010rus PyHKIMOHAIBLHBIX MATEPHAJI0B» 110 HANPABJICHHUIO NIOATOTOBKHU
22.04.01 «MaTtepuaJioBegeHre U TEXHOJIOTHHA MATEPHATOB)

(marucrp)
Bunbl yue6HO# paboThI, BKIIFOYAs Bupl camocTosTenbHON pabOThI Dopmbl
Paznen CaMOCTOSITENIbHYIO padoTy CTYJICHTOB aTTecTaluu
CTYJEHTOB U TPYAOEMKOCTh B HYacax
<
3

e | o | J1 | IVC| Jab. | CPC | KCP | KP | KIT | PTP Ped. K/P C) 3

3 =

O | T
1. Beoonasa uacme. BBenenwme.| 2 | 1-2| 2 6
Tpubonorus u TpuboTexHuka.
OcHoBHbIe TOHATHA. PoNb TpeHus
B paboTe MallvH U 000pyJOBaHMUSL.
OcHOBHbIE 3a/1aun
TpuboTexuuku. llenn wu 3amaum
HAyKH O TPEHUU U U3HAIIMBAHHH.
Bunel Tpenus mno xapakrtepy
OTHOCHUTEIIBHOTO ~ IIEPEMEIICHHUS.
TpeHre BHENTHEE U BHYTPEHHEE.
BBogHoe cemuHapckoe 3aHATHE. | 2 2 4
Tpubonorus u TpuboTexHuka.
OCHOBHBIE IOHSATHS.
2. Buovt u pexcumvt mpenus. | 2 34| 2 6

Knaccudukanus TPEHMUSL.
Teopetnueckue OCHOBBI
TPUOOJIOTHH. Tpenue B
COEUHEHUAX. Bnyrpennee

TPCHUC B ) KUIAKOCTSIX.
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Cemunap «Onpenesienue
K03 PUUMEHTOB TPeHHUS MOKOS
B PA3JIMYHBIX 1APaX TPEHHUS».

3. Ocobennocmu cmpoenus u
ceolicmea  mpywjuxca  mei.
Xapakrep B3aMMO/JICUCTBUS
MEXIy aToOMaMH, HOHaMU H
MoJekyinamu. Kpucramimueckue
u amop¢HbIe Tena.
MoHOKpHUCTAIIBI u
MOJIMKPUCTAIIIBL.  DJIeMEHTapHast
KpUCTaJUIMYECKas siYerKa.
Teopetnueckas U peaibHas
IPOYHOCTH TBEPJBIX TeJL.
Hedextsl  cTpykTyphl. Penbed
MOBEPXHOCTH  TBEPIBIX  TeIL
MukpoaedeKkTsl  MOBEpXHOCTH.
Bremasis " BHYTpEHHSS
IOBEPXHOCTh  TBEPJOr0  Tela.
DU3UKO-XMMUYECKHE  CBOMCTBA
MOBEPXHOCTEH TpEeHUs TBEPIbIX
ten. CBOOONHAs TOBEPXHOCTHAS
SHeprus TBEPJIBIX TeN.
Ancop6uust. Tpenue u BuOpanus.
ABTO(PUKIIMOHHBIE KOJICOAHUSI.

o-7

Cemunap «Pacyer cuJ TpeHus B
NOCTYNATEJBHBIX Mapax»

4. Ocobennocmu
e3aumooeiicmeus meepovix me.
KonTaktupoBanue TIaKHAX
MOBEPXHOCTEH  TBEpHIBIX  TeJl.
ANre3sMoOHHOE  B3aMMOJEHCTBUE
MEXJy TBEPJIbIMHU TelaMU. THUIIBI

10
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(GpUKIMOHHBIX CBs3eil. Pa3Butune
YCTAIOCTHBIX  TpPEUIMH  IIpH

TPEHUH. Pa6ora TpPEHHUSL.
TeMneparypa Ha NOBEPXHOCTAX
TpPEeHHUSL. XuUMH4eckKoe

MOAH(UIIPOBAHKE TOBEPXHOCTH.
Oddexr I1.A. Pebunaepa. Yron
CMa4YHMBaHHUsI HIOBEPXHOCTH
TBepaoro Tena. OcobeHHOCTH
TpeHHsI TBEpIbIX Tes. BimsHue
OKCUJHBIX, aJCOPOLMOHHBIX U
JPYrUX TMOBEPXHOCTHBIX IUJICHOK
Ha  TpeHHE  TBEPABIX  TeI.
OO600uIeHHBIE  3aKOHOMEPHOCTH
TPEHHSI TBEPABIX TEIL

Cemunap «H3y4yenune 4
KOHCTPYKIMH Y3JI0B TPEHHUS»

5. U3nawueanue meepovix men. 11- 4
OO11e MOHATHSA U OTIpeIeNIeHUsI. 12

Kiaccer N3HOCOCTOMKOCTH.
Bxonanbie n BBIXOJHBIE
rapamMeTpsl 51 BHYTpPEHHUE
(bakTopbl, ONMpenensone N3HOC.

Mexannueckue BUIBI
W3HAITUBAHMUSA. MonexkynspHo-
MeXaHWUYeCKHe BUIBI
W3HAITUBAHUSA. Kopposuonno-
MeXaHUYeCKHe BUJIBI

u3HammBanus. [lepexon omHUX
BUJI0OB M3HAIIMBAHUA B ApPYyTruUeC.
AncopOuroHHOe MTOHIKEHUE
POYHOCTH TPYIIUXCS TEJL.
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Cemunap «HccaenoBanue
TPHOOJIOTHYECKUX CBOIiCTB
MAaTepPUAJIOB HA TPUOOMeTpPe»

6. Cmaduu  u3HawWIU6AHUA
mpywuxca men. Tpu craguu
W3HALIMBAHUS  TPYLIUXCS — Te.
Pacnpenenenne u3HOca MeEXIy
TPYLUIMMHCS ~ Te€laMu [0  HX
pabounm ITOBEPXHOCTSIM.
Pacuernble  MeTOABI  OLIEHKH
W3HALIMBaHUS. O0uue
3aKOHOMEPHOCTH U3MEpEHUs
CWJIBl TPEHUI U  CKOPOCTH
W3HALIMBaHUS B 3aBUCUMOCTU OT
ycinoBui HarpyxeHus. llonsarue
MU3HOCOCTOMKHUX u
HEU3HOCOCTOMKUX  MaTepHasoB.
OcHoBHbIE HaIpaBJICHUS
COBEPLICHCTBOBAHHUS
TPUOOTEXHUUECKUX CBOWCTB
NOJIIMITHUKOB  CKOJIBKEHUS W
KaueHus. TeopeTruueckre OCHOBBI
TPEHMsI KaUEHUS.

13-
14

CeMnHap «MO}]BJ’IHPOB&HI/IG H
pacyer TpPEHUA Ka4YeHUSA B
KOHCTPYKIHUAX MAIIUH»

7. Tpenue co cmaskou. Tpenue co
CMa3KoM. N30uparenbHbIi
nepeHoc npu TpeHun. Cmaska.
Cma3zounble MaTepHuabl )51
cuctembl. OCHOBHBIE TOHATUS U
OIIpEICIICHUS. Kunkue
CMa304Hble Marepuaisl. TBepable

15-
16
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CMa30YHbBIE MaTepUabl.
ITmacTuunbIe CMa304HbIC
Marepualibl. ['a30Bble CMa304YHbIC
matepuanbl. llenecoobpa3HoCTh
HCITOJIb30BaHUS CMAa30YHBIX
MarepuayioB. ['paHnYHAs CMa3Ka.

Cemunap «Pacuer
TEeXHOJOTHYeCKHX peXuMoB
NMOBEPXHOCTHOIO  YIPOYHEHHS
aeraJjiein»

8. Memoovt u npuoboper 0an
UCcne008anus mpenus u U3Hoca
meepovix men. Kiaccudukamms
MallMH TPEHUS IO CHIOBBIM H
KMHEMaTUYeCKUM MpPU3HAKAM.
OO6mue MpeACTaBICHUS 0
KOHCTPYKIIMM W  TEXHHUYECKUX
XapaKTepUCTHKAX OTEYECTBEHHBIX
MamMH TpeHus. OTedyecTBEHHBIE
CepUiTHBIC YHUBEPCAIbHBIE
MalluHbl ~ TPEHUA. MeTtoel
TpUOOJIOTMUECKUX  HCIBITAaHUH.
IlepeHocHble  ycTpolcTBa  JUIs
M3MEPEHUS kod(purmenta
TPEHMUSL. [Tnactnueckoe
nehopMupOBaHUE,
AHTU(PUKITTOHHBIE "
IPOTUBOPPUKIIIOHHBIE
MOKPBITHS.

Cemunap «Pacuet cuJ1 TpeHus B
NMOCTYNATeJIbHBIX MApax»

HUroro

18

18

72




[Tpunoxenue 2

POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

«Tpubosornsi pyHKUMOHAIBHBIX MATEPHUAJIOB)
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo10rMsi 0MOCOBMECTHMBIX MATEPHAJIOB

IIpumepbl KOHTPOJIBLHOH PadOTHI

Bapuant Nel
1. Tpenue. Buapl TpeHus B y3/1ax MalluH.
2. Teopus BHEIIHETO TPEHMUS.

Bapuant Ne2
1. Yrpyruii u niaacTU4eCKui KOHTAKTHI.
2. Pacuer koaduimenta TpeHus.

Bapuant Ne3

1. ®akrophl, BIUsAOmMUE Ha KOIDPUIMEHT TpeHHs: HArpy3ka, TEMIleparypa B 30HE KOHTAKTa,
MUKPOTE€OMETPHS TOBEPXHOCTH, PU3NKO-MEXAaHUUYECKHE CBONCTBA TBEP/BIX TEll.

2. Ilepexon OT TpeHUsI IOKOS K TPEHUIO CKOJIBKCHHUS.

Bapuant Ne4
1. TpeHne npu rpaHUYHON CMa3Ke.
2. MexaHM3M CMa304HOTO JEHCTBUS IPU IPAaHUYHOM TPEHUHU.

Bapuant Ne5
1. ®uznyeckas mpupoja TpeHusl. AIre3us U KOre3us.
2. DneMeHTapHbIe TPOIIECCHl U3HAIIUBAHUSI.

Bonpocsl k 3k3amMeHny

. Tpubonorus, TpudoTexHUKa (ONpeneIcHue).

. [Ipouiecc Tpenus B o011eM Bujie (BXOAHbBIE U BBIXOIHBIE TAPAMETPHI).

. OCOOEHHOCTh CTPOEHUS M CBOMCTBO TBEPJBIX TEI.

. CBOOOIHAsI TOBEPXHOCTHAS SHEPTHsI. BHENIHSS M BHYTPEHHSISI TOBEPXHOCTH TBEPJIOTO TEIIA.
. @akTHyecKast 1 KOHTYpHAas IJIONAd KOHTAKTOB.

. B3anMonencTBrs BBICTYIIOB KOHTAaKTHUPYIOLIUX [TOBEPXHOCTEMN.

. Ancopbunonusii 3¢ hekT moHmkeHus npoyHoctu (3 dext Pebunnepa).

. CTpyKTypa MOBEpXHOCTHOTO CJI0sl MaTepHaa.

O© 00 I3 O N K~ W N =

. BHemHee Tpenue TBepabIx Tenl. HemounHas cuia BHEIIHETo TpeHUst NoKosl. Cuiia BHEIIHETO TEPHUS
nokosi. Cuiia BHEIIHETO TPEHUsI CKOJIbKeHUs. TpeHune 6e3 cMa3ku. ['paHuHOE TpeHHe.
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10. OcHOBHBIE TIOJIOKEHHS TEOPUHU BHEITHEro TpeHus (Tpuaabl Kparensckoro n Ynunnanse).

11. KadecTtBO MMOBCPXHOCTU ACTAJIM — MAKPOrCOMCTpHA, BOJIHUCTOCTb, MICPOXOBATOCTDH
IIOBEPXHOCTH.

12. Ocrarounsie Hanpsokenus (I, 11, III pona).
13. CtpykTypHbIe U (a30BbIC IPEBPAILICHHS.
14. ITapameTpbl HEPOBHOCTEM: BEICOTHBIE, I11arOBbIE, CTPYKTYPHBIE.

15. OcHOBHBIE TIOHATHSA H OMMpCACIICHMA. H3HAIMBAHUC, HW3HOC, CKOPOCTb H3HAIIMBAHU,
WHTCHCHUBHOCTH U3HAIIMBAaHWA, H3HOCOCTONKOCTb.

16. Monens Jlopenma (yuacTku Ha 3TOoW KpuBoi). [IpupaboTka, ycTaHOBUBIIIEECS W3HAIIMBAHUE,
KaTtacTpo(hUIECKUi N3HOC, PABHOBECHAS IIIEPOXOBATOCTb.

17. Knaccuduxarys BUIOB U3HAITMBAHKS: MEXaHUIECKOE.

18. Knnaccuduxarus BUI0B U3HANTMBAHUS: KOPPO3SUOHHO-MEXaHUIECKOE.
19. Knaccudukarys BUJI0B U3HAITUBAHUS: JICKTPOIPO3ZHOHHOE

20. Oco0eHHOCTH U3HAILIMBAHMUS.

21. CocraB (pHUKIHOHHOTO KOHTaKTa, MPOLECC W3HAIIMBAHUS (DPUKIHMOHHOTO KOHTAKTa,
POTAIMOHHBIA MEXaHU3M MacIIO00MEHa.

22. Mogeinp ycTagoCTHOTO pa3pyLeHUs IOBEPXHOCTEHN PU U3HALIMBAHWUH.
23. OcoOeHHOCTH IJIACTUYECKOH JedopManuu.

24. V3HamMBaHue XpyIKUX MaT€pUaoB.

25. VI3HamMBaHKe MOJIMMEPHBIX MaTEPHAIIOB.

26. H3MeHeHue BuAa paspylICHMs MOBEPXHOCTEH NpU TPEHUH B 3aBUCHUMOCTH OT DPEKHUMOB
IKCIUTyaTal1H.

27. YcnoBus npotekaHus 1e(popMallOHHBIX IPOLECCOB B TOBEPXHOCTHBIX CIOSX.
28. IIpaBuiio MoyoKUTEIHLHOTO FPAaTUEHTA.
29. AGpa3zuBHOE W3HaNIMBaHUE. MeTobI MOBBIIEHNs a0pa3uBHON N3HOCOCTOMKOCTH MTOBEPXHOCTH.

30. YcranoctHoe n3HammBanue. Cxema yCTaJIOCTHOI'O M3HAIIMBaHUS. 3aBUCUMOCTD T HapabOTKH /10
HOSBJICHUSI YCTATOCTHOTO MU3HAIIMBAHHUS.

31. 3namuBaHue npu 3aeJaHuH.

32. Kopp0o31OHHO-MEXaHNYECKOE U3HALIMBAHHE.

33. 30upaTtenbHBbIi epeHoc.

34. BogopoaHoe U3HalllMBaHUE.

35. OcoOGeHHOCTH CTPOCHHS TBEPBIX TEIL.

36. BHemHsAS ¥ BHYTPEHHSIS TOBEPXHOCTh TBEPJIOTO TeNa.

37. Ancopbrus 1 gecopOIusi.

38. Biusiaue opuenTaiuu Moiekyn [IAB Ha ypoBeHb TpeHHsI MEXKAY TelIaMHu.
39. TeopeTnyeckrne OCHOBBI pa3pyLICHUS TOBEPXHOCTH TPEHHUS.

40. Mopenb pa3pylieHus] PUKIIHOHHOTO KOHTAKTA.

41. Kuneruka pa3pyumeHusi HOBEPXHOCTHOTO CJIOS.
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42. Moaeinb yCTaIOCTHOTO pa3pyLICHUs TOBEPXHOCTH MPU U3HALLIMBAHUU.
43. OcobeHHOCTH pa3pylIeHus 1 (HaKTOphI, BIUAIONINE HA H3HAIIMBAHUE MATEPHAJIOB.

44. Kakoe BIUsSHHE OKa3bIBaCT IOBBIIICHUE TEMIIEPATypPhl IMOBEPXHOCTH TPEHUS Ha IPOIECC
W3HALITNBAHUS?

45. OOBACHUTH MEXaHU3M M3HAIIUBAHUS METAJUTMUECKUX TTOBEPXHOCTEH.

46. YcTanocTb IIpU U3HAILNMBAHUN METAJTIMYECKUX ITOBEPXHOCTEH.

47. B yem 3akiro4aercs 0COOCHHOCTH MEXaHMW3Ma W3HAIIUBAHUS TTOJTUMEPOB U PE3UHBI.
48. B uem 3akirouaeTcsi BOJOPOAHOE U3HAIIMBAHUE?

49. Yto Takoe abpa3uBHOE U3HAIIMBAHUE?

50. Uto Takoe OKUCIUTENBbHOE U3HAILIMBAHNE?

51. Uro Takoe U3HAIIMBAHUS BCJIEICTBUE TUIACTUYECKON JedopMmanuu?

52. B ueM 3aKiit0yaeTCsl U3HAIIMBAHUE BCIIEICTBUE AUCIIEPIUPOBAHUS?

53. Uro Takoe U3HAIIMBAHUE B PE3Yy/IbTaTe BHIKPAIIMBAHUS BHOBb 00pa3yIoIuXcs CTPYKTyp?
54. Uto Takoe ruApo- U ra30adpa3uBHOC N3HANTUBAHUE?

55. Uro Takoe 3¢ dekT 0e3pI3HOCHOCTH 1 U30HUpaTENbHBIN ITepeHOC?

56. O0OBACHUTH MEXaHNU3M 00pa30BaHMSI CEPBOBUTHOM IIIEHKH.

57. VI36upaTenbHblil IepeHoC B YCIOBUSAX a0Opa3sUBHOTO U3HOCA

58. IIpaBuia BeIOOpa MaTepralIoB TPYIIKUXCS IOBEPXHOCTEH map TpeHus?

59. [IpaBuna couetaHus MaTepHUaIOB.

60. Meronuka noadopa MaTepuasoB rap TPEHUs.

61. Kak ocymiecTBisieTcs: mpeBapUTEIbHBIN U OKOHYATENbHBIN BRIOOP MaTepHalIOB Tap TpeHUs?
62. Pac4eTHO-KOHCTPYKTHBHAS OLIEHKA Pa0OTOCTIOCOOHOCTH y3J1a TPEHHSI.

63. KoHCTpyKTHBHBIE CLIOCOOBI MOBBIIIEHUS] U3HOCOCTOMKOCTH JETaH.

64. TexHoaoruueckKue crrocoOnl MOBLIIIEHUS U3HOCOCTOMKOCTH JeTalIeH.

65. O6paboTKa pe3aHHEM.

66. Ilnactuueckoe nepopmMupoBaHue.

67. Kakue cpoku ciyx0bl y Haubosee ObICTPO N3HAIINBAEMBIX Y3JI0B U JIeTajeil MamH?
68. Kakumu nmapameTpamu OLIEHUBAIOTCS MIEPOXOBATOCTH MOBEPXHOCTEH JeTanei?

69. Ykaxxure XapakTep OCTaTOUYHbIX HAIIPSHKEHUH NOCIIE CHATHS BHEIIHUX Harpys3okK.

70. Kakue cTpykTypHbIe U (ha30BbIC MPEBpAICHUS MPOUCXOAAT HA TMTOBEPXHOCTH JETANICH MpU UX
nepopMHpOBaHUU?

71. Ykaxure GU3NKO-XMMHUYECKHE CBOMCTBA MOBEPXHOCTEH Tel.
72. O0bsACHUTE BOZHUKHOBEHUE MOBEPXHOCTHON SHEPTHH JETAJH.
73. Uto Takoe amcopOums?

74. Yo Takoe xemocopOrus?

75. Uto Takoe aacopOLMOHHBIN 3 (HEKT MOHMKEHUS TPOYHOCTH?

76. Kakum 06pa30M OCYHICCTBIIACTCA KOHTAKT IICPOXOBATHIX HOBCpXHOCTCﬁ Ten?
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77. I3 KakuX COCTaBJISIFOIIUX COCTOUT CUJIA TPEHUE CKOJIbKEHUS?
78. VI3 KakuX COCTaBJISIOLIMX COCTOUT CHUJIAa TPEHUS KaueHUs?
79. KakumMu napameTpaMu XapaKTepu3yeTcs MPOIecC H3HAITUBAHMS TTap TPEHUS?

80. Kakoe BiMsIHME OKa3bIBA€T NOBBIIICHUE TEMIIEPATypbl MOBEPXHOCTH TPEHHS Ha MPOIECC
W3HAIINBAHU?

81. KakoBa kiaccuukanys MalliiH TPEHHS IS JJAOOPATOPHBIX M CTEHIOBBIX UCTIHITAHUHN?

82. KakoBbl 001111€ peACTaBIeHUs O KOHCTPYKLUAX U TEXHUUECKUX XapaKTePUCTUKAX MAIIUH?
83. Kakue cymecTByIOT METOABI TPHOOTEXHIUUECKUX UCTIBITAHUI?

84. Uto Takoe UcnbITaHWE HA (PPUKIIMOHHYIO TEIJIOCTOUKOCTH?

85. KakoBbl CTEHIOBbIE, HaTypaJlbHbIE U IIEPEHOCHBIE CMOJIEIMPOBAHHBIE YCTPONCTBA IS
M3MEPEHUS CUJI TPEHUS B IKCIUTYaTallMOHHBIX YCIOBHSX?

86. UTo Takoe TpeThe TEJIO U CMA30YHBIN MaTepuan’?
87. KakoBbl (hyHKIIMU CMa304HOT0 MaTepuasa’?

88. UTo BXOJUT B COCTAB CMa304YHBIX MaT€pUaIOB?
89. Kakue cyniecTByroT BUJIbI CMa3KH?

90. Kakue cymiecTByIOT BHIbI CMa3bIBaHUS?



