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1 OOume mooKeHus

PaGouas mporpamma u (HOHI OIEHOYHBIX CPEJCTB AUCHUILIMHBI «MexaHudeckue u Qu-
3UYECKHE CBOMCTBA MaTEpUajOB» COCTaBJICHBI B COOTBETCTBUH C TPeOOBaHUSAMH (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa, YTBEPXKACHHOTO MpuKazoM MUHOOpHAyKH
Poccuiickoit ®@enepanmn ®I'OC BO, yrBepkaeHHbI npukazoM MwuHoOpHayku Poccuu ot
02.06.2020 Ne 701, u ocHOBHO# TIpodecCHOHATBHON 00pa30BaTENbHON MPOTPaMMbI TIOJATOTOBKU
«MarepuanoBelieHUE B MAllIMHOCTPOCHUW) IO HAIpaBJIeHUIO MOATroToBKU «22.03.01 Marepua-
JIOBEJICHUE U TEXHOJOTUU MaTEpUAIIOBY.

[IpakTuueckasi MOArOTOBKA pealn3yercss Ha OCHOBE:

[Mpodeccnonanshusbiii crannapt 40.136 «CITELIMAJINCT B OBJIACTU PA3PABOTKMN,
COITPOBOXAEHUA M UHTEI'PALIMU TEXHOJIOI'MYECKUX TTPOLIECCOB U ITPOU3-
BOJCTB B OBJIACTU MATEPUAJIOBEAEHW A TEXHOJIOTUN MATEPUAJIOB».

O6061mmenHas TpyaoBas Qynkuus: A Pa3zpaboTka, CONpoOBOXKIECHUE U MHTErpalus THUIO-
BBIX TEXHOJOTMYECKHX TPOLIECCOB B 00JIACTH MAaTEPUATIOBEICHUS 1 TEXHOJIOTUN MaTEPUAIOB.

H3-5 Metamiunueckre u HeMETAIIMYeCKHEe KOHCTPYKIIMOHHBIE U HHCTPYMEHTAIIbHbIE Ma-
TepUaibl, UX CBOMCTBA, TUIIOBBIE CIIOCOOBI OOBEMHOTO U MOBEPXHOCTHOTO ympouHeHus, HY-5
DopMyIHpPOBATH MPEATIOKEHHS 110 U3MEHEHUIO KOHCTPYKTHUBHBIX TPeOOBaHUM K KCIUTyaTallH-
OHHBIM CBOICTBaM B Iemsix Ooinee 3¢ (HEeKTUBHON peanu3aluid BO3MOXKHOCTEH MaTepuanioB WU
TEPMHYCCKON ¥ XUMUKO-TEPMUICCKON 00pabOTKH.

3ajaun  JWCIHA- | 3yary, cBgsh MeKLY YIEKTPOHHBIM CTPOEHHEM MATEpUala, ero CTPYKTY-
TUTMHBI pOif, MCXaHUYCCKUM M (PU3UUCCKUMH CBOMCTBAMH, 3HATH TEOPETHUCCKUEC
METO/Ibl ONpPEAEICHUsS M MPOrHO3UPOBAHUS MEXAHUYECKUX U (pH3UYe-
CKUX CBOWCTB MaTEpHAJIOB, 3HATH DKCIIEPUMEHTAILHBIE METOIbI ONpPEIE-
JIEHHsI MEXAHUYECKUX U (DPU3MUYECKUX CBOMCTB KOHCTPYKI[MOHHBIX Mare-
pHUAJIoB.

OcHoBHbIE  pa3- | Mexannuyeckue cBoiicTBa MmaTepuaJioB: 1.CtpoeHne metamioB. Tumsl
JIenbl  /  TeMbl | KpUCTANIMYECKUX pemeTok. /{edekThl KpucTainyeckoro cTpoeHus, 2.
JUCLIUTUIAHBI Tenzop Hanpsbxenuit 1 negopmanuii, 3. JlepopmalinonHoe ynpodHeHue Ma-
TepuanoB, 4. MexaHn4ecKHe CBOMCTBA MaTePHAIOB. DKCIIEPUMEHTAIIbHBIE
METO/BI OIPEIEICHUSI MEXaHUYECKUX CBOMCTB MaTepUaos, 5. Paspyiienue
Matepuaios. Teopus I'pud¢urca, luarpamma pactsxenus, luarpamma
ckarus, Metoasl onpeneneHus TBEpaocTH, OnpeneseHne CTpyKTypHOU He-
OJIHOPOJHOCTH 110 MUKPOTBEpAOCTH, OmpeieseHne npeesna BbIHOCIUBOCTH,
Omnpenenenne BA3KOCTH paspyuieHust, OnpeneacHue H3HOCOCTORKOCTH, Pe-
nieHue 3ajnad no reme Hanpspkenus u gepopmanuu, Pemenue 3anay no te-
Me MexaHnndeckue coctosHus Marepuana. J{uarpamma ®@puamana, Pemenne
3aja4 1o reme TeH3op HanpspkeHui U nedopmannii, Pemenue 3anay no te-
M€ YCTaJIOCTH U BBIHOCIMBOCTU Marepuanos, Pemenue 3anad o reme Teo-
pUHU XpYIKOro paspyuenus, Pemenue 3agad no teme JKapornpodHocTs 1
nossy4dects, Pemenne 3anad no reme M3HOCOCTONKOCTD, BoINonHEHNE KOH-
TPOJIbHOU paboThI Mo TeMe MexaHnveckue cBoicTBa MareprainoB, Kon-
TposibHas paboTra, DK3aMeH

PDu3nyecKHe CBOMCTBA MAaTEPHAJIOB: 1. DIEKTPOHHOE CTPOHKME METAIIIOB.
Teopuu cTpoeHns MeTaios, 2. TennoBble CBONCTBAa MAaTEPUANIOB, 3. DIeK-
TPUYECKHE CBOMCTBA MaTepuasnos, 4. MarHUTHbIE CBOKCTBA MATEPHAJIOB, 5.
IInotHOCTH MaTepuainos, 6. Ypyrue cBolicTBa MaTepuaios, 7. MeTosl
TepMHUYECKOro aHanuza, Onpenenenue ko duimeHTa TernaonpoBOJHOCTH,




8. uddy3us, Marautasle cBoiicTBa Mmarepuaios. deppomarunerusm, On-
TUYECKHE CBOMCTBA MaTeprasioB, Jmtaromerpus, uddysus, DinekTpornpo-
BOJIHOCTb, T€IJIOBBIE CBOMCTBA MAaTEPHAIIOB, DJIEKTPUUECKUE CBOMCTBA Ma-
TepuanoB, MarHuTHbIE CBOICTBA MaTepHaioB, [I10THOCTE MaTepuaios,
VYrpyrue cBoiicTBa MaTepuasoB, BeinosHeHne KOTPOJIbHON pabOThI 11O TEME
dusnueckue cBocTBa MaTepraioB, KonTposbHas padoTta, 3a4eT ¢ OIleHKOH

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH A0CTHKEHUs KOMIIeTeHIN

[Tponecc n3yueHus TUCIMIIHMHBI «MexXxaHnuecKue U (PU3NYEeCKHe CBOMCTBA MATEPUATIOB)
HarpaBjieH Ha (OpPMHUPOBAHUE CIENYIOUUX KomreTreHuil B coorBercTBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa30BaTeNbHOM mporpamMmoit (Tadnwuma 1):

Ta6mmma 1 — KomneTeHmu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko v HaumeHnoBaHue
KOMIIETEHIIN U

[1nanupyemble pe3yiabTaTbl O0yYEHUS 110 AUCLIUILIMHE

[Tepeuyens 3HaHU

[lepeuenb ymeHuii

IlepeyeHp HaBHI-
KOB

[IpodeccronanbHbIe

[IK-10 ctocoOHOCTBIO
OLIEHUBATh KAayeCTBO
MaTepuaioB B MPOU3-

BOACTBCHHBIX YyCJ10-
BUAX Ha craguu
OIIBITHO-

MPOMBIIUICHHBIX HC-
NBITAHUM W BHEJApe-
HUS

3HaTb OCHOBHBIE Me€Xa-
HUYECKHE W (U3HYECKHUE
CBOIICTBA Marepuana,
3HaTh CBS3b SKCIUTyaTa-
MUOHHBIX CBOMCTB Mare-
pHUaIOB ¢ PU3HUCCKUMU U
MEXaHWYECKUMH  CBOM-
CTBaMM; 3HAaTh OCHOBHEIC
(byHIaMeHTalIbHbIE 3aKO-
HOMEPHOCTH TEOPHUH
CTPOCHUS BEIICCTBA,
onpezensoomue (puznye-
CKHE€ M MEXaHWYeCKue
CBOICTBA.

YMers  IpOrHo3upo-
BaThb U3MEHEHHUE MeEXa-
HUYECKHUX CBOMCTB IIPU
pasIuuYHBIX BUIAX Je-
(hopMaImoOHHOTO u
TEIIOBOTO BO3JCH-
CTBUSI;  NPOTHO3UPO-
BaTh MEXaHUYECKHE
CBOICTBa Marepuasna B
3aBUCUMOCTH  OT HX
XUMHYECKOIO COCTaBa

U CTPYKTYpBHI.

Bnanerr mMmeronu-
KOH oOmpe/eseHus
MEXaHUYECKUX U
(hU3UIECKUX
CBOMCTB MaTepu-
ayna, BIAJEThb Me-
TOJaMU  pacyera
MEXaHUYECKUX U
¢usznyeckux  xa-
pPaKTEPUCTUK Ma-
TEpPHUAJIOB.

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Z[I/ICI_II/IHJ'II/IHa «MexaHn4ecKue Hu CI)I/IBI/I"ICCKI/IG CBOMCTBaA MaTCpHraJIOB» HU3YYACTCAd Ha 3

Kypce, Scemectpe.

Z[I/ICI_II/IHJ'II/IHa BXOOUT B COCTaB omoka 1 «I[I/ICI_II/IHJ'II/IHBI (MO)Iy.]II/I)» U OTHOCHUTCS K 0a3o-

BOI1 4acTH.

Jlnist OCBOEHUS AMCUUIUIMHBI HEOOXOIMMbI 3HAHUSI, YMEHHSI, HABBIKU U / MJIU OTIBIT MpaK-
TUYECKOW JeSITeIbHOCTH, CHOPMUPOBAHHBIE B MIPOLECCE U3YUEHUS AUCHUILUINH / TPaKTUK: «Du-
3uKa», «MarepuanoBeieHuey, «YueOHas MPaKTUKa.

3HaHMsI, YMEHUS U HaBBIKH, CPOPMHUPOBAHHBIE NMPU U3yYEHUU AUCHUILTUHBI «MexaHnye-
CKHe U (HU3MYECKUE CBOICTBAa MarepuanoBy», OyayT BOCTpeOOBAaHbI MPU M3YyYEHHUU MOCIEHYIO-
IIUX JACHUATUINH: «MeTo Il Hepa3pylIaromero KOHTPOISl U TEXHUYECKON AUarHOCTUKH.

HucuuruimHa «Mexanudeckue u (pusnyeckue CBONMCTBA MaTepHajoB» YaCTUYHO peau-
3yeTcst B (hopMe MPaKTHUECKO# MoAroToBkH. [IpakTHyeckas moAroTOBKAa OpPraHU3YyeTCsl MyTeM
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MPOBEJICHUS / BBIMOJHEHUS JTa00paTOPHBIX PabOT, MPAKTUYECKUX 3aHATHUN, CAMOCTOSITEBHBIX
pabor.

HucnummmHa «MexaHndeckue U PU3uvIecKre CBOWCTBa MaTEPHAIOBY B PaMKaX BOCIIHTA-
TeIbHOU pabOTHI HampaBieHa Ha (OPMUPOBAHHE Y O0YYAIOUIMXCA YYBCTBO OTBETCTBEHHOCTH U
YMEHHE apryMEHTHPOBATh, CAMOCTOSTEIIFHO MBICIIHTh, Pa3BUBACT TBOPUYECTBO, MpodeccnoHab-
HbI€ YMEHHMS WIN TBOPUYECKH Pa3BUTOM JIMUHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHUW, OTBETCTBEHHO-
CTH 32 BBIIIOJIHCHNE YU4eOHO-TIPOU3BOCTBCHHBIX 3a/IaHUH U T.1I.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 32a4€THBIX eJUHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMH4YeCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcs ¢ npenojaBa-
TeseM (110 BH/IaM Y4eOHBbIX 3aHATHIT) M HA CAMOCTOSAITEJbHYIO padoTy 00y4yaommxcst

O6mmas TpynoeMKocTh (00beM) TucuUIUIMHbBI coctaBiser 10 3.e., 360 akazn. yac.
Pacnpenenenne o0beMa AMCUMIUIMHBI (MOAYISA) TIO BUAAM y4eOHBIX 3aHSATHHA MPECTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUIUTUHBI (MOJTYJIS) IO BHJIAM YUEOHBIX 3aHSATHI

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 180

KonTakTHas ayniuTopHasi padoTa o0y4yawInuxcs ¢ npenoaasareiem (mo | 48
BH/JaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHSA JEeKIMOHHOr0 THNA (JCKIMU U WHBIC y4eOHbIe 3aHATHA, mpeny- | 16
CMaTpHBaroIlKe NMPEeUMYIIECTBEHHYIO Neperady yueOHoH MHpopMaLuu 1me-
JarOrMYecKUMU pabOTHUKAMM), B TOM 4YHUClIE€ B (OopME MPAKTUYECKON MO~
TOTOBKH:

3aHATHS CEMHHAPCKOIr0 THNA (CEMUHApHI, MPAKTHUYECKUE 3aHATHA, MpaK- | 32
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI M MHBIE aHAJIOTHYHBIE 3a-
HATUS), B TOM 4uCie B (popMe MPaKTUIECKON MOATOTOBKHU:

CamocTrosiTeIbHAs padoTa 00y4yaomuxcss 1 KOHTaKTHas padoTa, BKio- | 132
Yaolas TPYINIOBbIE KOHCYJIbTAIMH, HHAWBHUIYaIbHYIO paboTy oO0yyaro-
muxXcsa € OpernogaBaTciiiMU (B TOM YHCJIIC WHIAWBUAYAJIbHBIC KOHCYJIbTA-
I[MH); B3aUMOJICHCTBUE B DIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[TpomexyTouHas aTTecTalus 00y4aroImuxcsi — 3a4eT ¢ OLEHKON

5 CoaepkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECTBA aKAAEMUICCKUX YaCOB U BUI0B y‘lCﬁHOﬁ
padoThI

Ta6muia 3 — CTpykTypa U coepKaHue TUCIUILTAHBI (MOTYJIs)

HaumenoBanwue pa3aenoB, TeM U CO- Bunbt yueOHO paboThI, BKIIIOUAsi CAMOCTOSITENEHYIO
Jep’KaHne MaTtepuana paboTy oOyJaronuxcs ¥ TpyI0EMKOCTh (B Hacax)




IIUMHCS

KonrtaktHas paboTa npenoaasatens ¢ 00ydaro-

Jlexuun CeMuHapckue
(mpakTHUEeCcKHe 3a-
HSTHS)

JlaGopatopHsbie
3aHSTHUS

CPC

MexaHn4yecKHe CBOMCTBA mMaTepuaionB

1.Ctpoenne mera/uioB. Tunsl Kpu- 2
cTajuindeckux peuerok. dedgexrol
KPHCTAJUIMYECKOr0 CTPOEHH

2. Ten3op Hanpsikennii u nedop- 2
Malui

3. le¢popManoHHOE YIIPOUHEHHE 2
MaTepHAJIOB

4. MexaHn4ecKHe CBOiicTBa MaTe- 2
pHuajioB. JKCIIEPUMEHTAILHbIE Me-
TOJbI ONpeaeIeHUs MeXaHUuYeCKHX
CBOMCTB MaTepuaJioB

- Jluaepamma pacmsdicenue-cocamue.
- Memooul onpedenenus meepoocmu.
- Ucnvimanus na ycmanocmo

- Ucnvimanus Ha yOapHyro 633K0CMb
- Ucnvimanus u3Hococmouxocmu

5. Paspyumienne marepuajion. Teo-
pus I'pudppurca

JlnarpaMmma pacTsKeHHs, CKATHS

MeTtoabl onpeaejceHust TBEPAOCTH

Onpe)le.ne}me npeaejga BbIHOCIN-
BOCTH

OnpenesieHue BI3KOCTH pa3pylie-
HHA

Pemenne 3aga4 nmo reme Hanpsioxe- 2
Hus U Aedopmanuu

Pemenne 3ana4 no reme Mexanu- 2
YeCKHe COCTOSTHUA MaTepuaJa.
Juarpamma ®puamana

Pemenne 3aga4 mo reMe ycranocTu 2
! BBIHOCJIUBOCTH MaTE€pUuajaoB

Pemenne 3aga4 no reme Teopun 2
XPYIKOro pa3pyuieHust

du3uyecKue CBOMCTBAa MAaTEPHUAJIOB




1. DeKTpOHHOE CTPOHME MeTAJI- 2 4
J0B. Teopuu cTpoeHuns: MeTaNI0B

2. TenioBbIE CBOIICTBA MaTepHa- 2 4
JIOB

3. DJeKTpUYeCKHUE CBOCTBA MaTe- 2 4
puaioB

4. MaruuTHble CBOliCTBa MaTepua- 2 4
JIOB

5. Ili1oTHOCTH MaTEepUATIOB

6. Ynpyrue cBoiicTBa MaTepuajioB

7. MeToabl TEPMUYECKOT0 AHAJIU3A

8. Iudpdpy3us

N | OO O B

MarnuTHble cBoiicTBa MaTepua- 2
JI0B. PeppoMarHeTusm

OnTuyeckue CBOCTBAa MAaTEPHATIOB 2

JAunaromerpus 2

DJ1IeKTPONPOBOTHOCTb 2 2

TensioBble CBOiicCTBa MaTepHaJioB 2

N NN

DileKTprYecKHne CBOHCTBa MaTepu- 2
aJioB

MarsuTHble CBOMCTBA MATEPUAJIOB 2 2

BbinoJiHeHHe KOHTPOJIbHOM pado- 40
TBI

HUTOI'O no qucummnivHe 16 16 16 132

6 BueaynumTopHasi caMoCTOsITeIbHAS PadoTa 00y4alOIMXCS N0 JUCHHUILIMHE (MOLY-
JI10)

[Ipu mmaHUpOBaHUU CaAMOCTOSITENILHON PaObOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJCTBO-
BaThCsl CIETYIOIIUM PACTIPEICTICHUEM YaCOB Ha CAMOCTOSITEIbHYIO paboTy (Tabmnwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOC pacrpCaCIICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMmnoHeHTBI caMoCTOATEILHOI padoThI KoumnuecTBo yacos

W3yueHne TeOpeTHIeCKUX pa3/esIOB TUCIIUTLTHHEI 60

BrimontHeHNE OTYeTa M MOATOTOBKA K 3amuTe j1ab. paod. 16




BrimonHenue 3a1anuil JoMalHel NpakTH4ecKoil paboThl 16

BrlmmotHeHHE ¥ TOJITOTOBKA K 3aIIUTE KOHTP.pao. 40

7 OueHoYHbIE CPeCTBA JIf NPOBEAEeHHS TEKYILEr0 KOHTPOJISA U MPOMEKYTOUYHOM
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

@DOH/T OLIEHOYHBIX CPEJICTB JIJISl MIPOBEACHUS TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U IMPO-
MEKYTOYHOM aTTecTaluu npeacTtasieH B [Ipunoxenun 1.

[ToyTHBI KOMIUIEKT KOHTPOJBHBIX 3aJlaHUN MM WHBIX MAaTePUAIOB, HEOOXOIMMBIX JUIS
OLICHMBAHMSI PE3yJIbTATOB OOyUEHHUS MO AUCHUILTUHE (MOJYJIIO), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeTOaUYecKOe 1 MH(OPMANTMOHHOE O0ecTedyeHHe TUCIIUIUIUHBI (MOYJIs)

8.1 OcHoBHas nUTEpaTypa

1. Tapkynos /JI.H. Tpuborexuuka. — M.: Mammnoctpoenue, 1985. — 424 c¢.21

2. Ilauypun, I'.B. CtpykTypa U CBOHCTBa HEMETAUIMYECKUX MATEPUATOB [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / I'.B. [Tauypun, T.A. Topikosa u ap.; [Tox obmr. pexa. I'.B. ITauy-
puna. - M.: ®opym: HULl UHOPA-M, 2015. - 104 c. / ZNANIUM.COM : s31eKTpOHHO-
oubmmoreynas cucrema. — Pexxum mocryma: http:// www.znanium.com/catalog.php, orpannyen-
HBIN. — 3ari. ¢ 3KpaHa.

3. KamurtoHoB, A. M. ®Ou3nKo-MeXaHHYECKHUE CBOMCTBA KOMITO3HIIMOHHBIX MaTEpPUAIOB.
Yupyrue cBoicTBa [ DneKTpoHHBIH pecypc] : monorpadus / A. M. Kanuronos, B. E. Penpkus. -
Kpacnospck: Cub. denep. ya-1, 2013. - 532 ¢. // ZNANIUM.COM : 351eKTpOHHO-OUOIHOTEUHAS
cucrema. — Pexxum nocrtyma: http://www.znanium.com/catalog.php, orpanudenssiii. — 3ari. ¢
JKpaHa.

4. Bonkos, I'M. Marepuanosenenue : yueOHuK ais By30B / I'. M. Boakos, B. M. 3yes. -
M.: Akanemus, 2008. - 398c.

5. MarepuanoBeieHHE U TEXHOIOTUS KOHCTPYKIIMOHHBIX MaTepHUajoB : YU4eOHUK Ul BY30B
/ Tlon pen. B.b. ApzamacoBa, A.A. Uepenaxuna. - 2-e u3., crep. - M.: Akanemus, 2009. - 447c.

6. MarepuanoBeeHHE U TEXHOJIOTUS METAIJIOB : yueOHUK It By3oB / I'. II. dertucos, M.
I'. Kapniman, B. M. Martonun u np.; [lox pen. I'.Il. ®derucosa. - 3-e u3n., ucrnp. u gon. - M.:
Bricmasg mkona, 2005. - 863c.

7. Kum, B.A. ®usnyeckue cBoicTBa MartepuasioB : yuyeOHoe mocobue st By30B / B. A.
Kum. - Komcomonsck-Ha-Amype: U3n-Bo Komcomonbckoro-Ha-Amype roc.TexH.yH-ta, 2006. -
155¢.

8. Marepuanosenenue: Meroandeckue ykazanus K KOHTpoibHOM pabote /Coct. H.E. Emer,

N.B. benosa. - Komcomonbck-Ha-AMype: 1U3n-so Komcomonb-ckoro-Ha-Amype roc.TeXH.yH-Ta,
2014. - 40c.

8.2 JlonoJHUTENbHAS IUTEpATypa

1. baraeB, A.A. KoMMO3UIIMOHHBIE MaTepUajbl: CTPOCHHE, TMOJYYCHHE, NMPU-MCHECHHE !
yuebHoe nocobue ais By30B / A. A. baraes, B. A. Baraes. - M.: Jloroc, 2006. - 398c.

2. bonmapenko, I'.I'. Marepuanosenenue : yaeOHuK s 6akanaBpoB / I'. I'. Bongapenko, T.
A. Kabanoga, B. B. Peibanko; ITog pen. I'.I".bonnapenko. - 2-e u3z. - M.: FOpaiir, 2012. - 360c.
- (bakamnasp).
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3. MarepuanoBeeHUE U TEXHOJIOTHYECKHUE MPOIECCHl B MAITMHOCTPOCHUH : yueOHOE 1MOCo-
o6ue musa By3oB / C. U. boroayxos, A. JI. [Ipockypun, P. M. Cyneii-manos, A. I'. Cxuptianse;
IToxn oOur.pen. C.1. borogyxosa. - Ctapsrit Ockon: M3a-so THT, 2010. - 559c.

4. 3onoropesckuii B.C. MexaHnyeckue CBOMCTBA META/UIOB. YUYEOHHWK IJIsi BY30B. — M.:
MUCHC, 1998. - 400c.

5. ®punman f.b. Mexanndeckue cBoiicTBa MeTauioB. B 2-x Tomax. — M.: MammHocTpoe-
Hue, 1974. — 840 c.

6. bepumreiin M.JI., 3aiimoBckuii B.A. MexaHnndeckue CBOMCTBa MeTaIoB. — M.: MeTtai-
ayprusi, 1979. — 495 ¢.22

7. ITapron B.3., Mopo3oB E.M. Mexannka yrnpyro-riiacTH4e€CKoro paspy-meHus. — M.:
Hayka, 1974. - 416 c.

8. Xenbepr P.B. [lepopmanus 1 MexaHUKa pa3pylIeHUs] KOHCTPYKIIMOHHBIX MaTepHAIIOB. —
M.: Mertamnyprus, 1989. — 576 c.

9. CnpaBounuk mo tpuborexnuke /Ilom obm. pen. M. Xebasl u A.B. Unuu-namze. T.1.
Teoperuueckue ocHOBBL. — M.: MammnocTtpoenue, 1989. — 400 c.

8.3 MeToauueckue yka3aHus sl CTYJACHTOB MO0 OCBOSHUIO TUCIIUTIIIMHBI

1. Kum B.A. ®usnueckue cBoiicTBa MarepuanoB. YueOHoe nmocobue. — Komcomonbck-Ha-
Awmype: U3n-Bo KHAI'TY, 2004. — 135 c.

2. Kum B.A., bamkos O.B. JlaGopaTopHBbIii IPaKTUKYM MO MEXaHMYECKHUM CBOICTBaM Ma-
tepuanoB. — Komcomoibck-Ha-Amype, 2018. - 87 c.

3. Kum B.A. COopHuUK 3a/1a4 110 MEXaHUYECKUM M (PU3MUECKUM CBONCTBAM MaTE€pHAIIOB. —
Komcomonbck-na-Amype, 2004. - 40c.

4. Kum B.A. KoaddunueHT TemnonpoBoJHOCTH METAIUIMUECKUX MaTepua-ioB. Meroaunue-
CKH€ yKa3aHUs K BBIIOJHEHMIO JJabopaTopHOi padoThl. - KoMco-Monbek-Ha-Amype, 2007. - 14
c.

5. Kum B.A. Tuddy3us B meraurax. MeTonudeckue ykazaHus K J1abopa-TOpHBIM paboTam
o Kypcy «MexaHnnueckue U Qpu3nvecKkue CBOCTBa MaTepua-noBy. — KomcoMmonbck-Ha-AMype,
2007.—-20c.

6. Kum B.A. Metoas! onpeneneHus n3Hoca. Pacder M3HOCOCTOMKOCTH MO-BEPXHOCTEH Tep-
HUA. Meroanueckne ykazaHusi K J1abopaTOpHO-TPAKTHYECKON pa-0oTe mo Kypcy «MexaHude-
CKue U (hu3nyecKkre cBoWcTBa MaTepuasioBy. - Komco-monbck-Ha-Amype, 2003. — 18 c.

8.4 COBpeMeHHHC HpO(I)eCCI/IOHaJ'IBHHe 0a3bl JaHHBIX U I/IH(I)OpMaLII/IOHHBIe CIIPAaBOYHELIC
CHUCTEMBI, UCITIOJIB3YEMBIC ITPU OCYIICCTBIICHUU O6p330BaTeJ'II)HOFO mnmponecca no AMCIHUIIINHE

e DnekTpoHHO-OMOMHoTeuHas cuctema ZNANIUM.COM.
e DnekTpoHHO-OMONHMoTeyHas cuctema [PRbooks.
e DnekTpoHHO-O0uOIMoTeuHas cuctema eLIBRARY .RU.

8.5 Tlepeuenb pecypcoB MHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT»,
HEOOXOUMBIX JJISi OCBOSHUS JUCHUTUTHHBI (MOIYJIs)

1. DnekrpoHHBIE WH(OPMAIMOHHBIE PECypchl M3aarenbcTBa Springer Springer Journals
(https://link.springer.com)

2. Tlonutemarnyeckas pedepaTUBHO-OMOIMOrpaduyeckas U HayKoMeTpuyeckas 6as3a JaH-
ueix Web of Science (http://apps.webofknowledge.com)

3. HudopmanmonHo-cnpaBodHas cucremMa «KoHCynbTaHT TUTIOC»

4. baza JaHHBIX MEXIYHapOAHBIX HHICKCOB HAaydyHOTO [HUTHPOBAHHUA  Scopus
(https://www.scopus.com )



https://link.springer.com/
http://apps.webofknowledge.com/
https://www.scopus.com/
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5. Springer Materials (https://materials.springer.com) — snexkTponHas miatdopma ist J0-
CTyma K PEryJIsIpHO OOHOBIsIEMbIM 0a3aM JaHHBIX 110 MaTEPHAIOBEICHUIO W3/aTEIhCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKMX W IWHAMHYECCKHX CIIpa-
BOYHBIX U3/IaHUI 110 HAHOMAaTEpHUajaaM U HAHOYCTPOUCTBAM.

8.6 JIuieH3noHHOE MPOTpaMMHOE 00ecIIeueHe, UCTIOIh3YeMOe MPH OCYIIIECTBICHUU 00-
Pa30BaTEILHOTO MPOIecca M0 AUCIUTLTNHE

Tabnuna 5 — [lepeuenb UCHOIB3yeMOr0 MPOrPaMMHOT0 00ecieueHus

Haumenosanue [10 PexBusuTheI

Microsoft Imagine Jlunensuonneiit 1oroBop A2223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIBb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHEe YCIOBUSA

Opranuzanys 00pa3oBaTeIbHOTO MPOIECCa PEriIaMeHTUPYeTC sl YIeOHBIM TJIAHOM H pac-
nucaHueM y4eOHbIX 3aHATUU. SI3bIK 00ydeHus (mpernoaaBaHus) - pycckuil. s Bcex BUAOB
ayIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKUTEILHOCTHIO 45 MUHYT.

IIpu dbopmupoBanuu CBOEW MHAMBHIYAIBbHOW 00pa3oBaTeNbHON TpaeKTOpuH O0Oydaro-
HIMICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMUX AUCHUILIMH U TPO(PECCUOHAIBHBIX MOY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00yydarole-
rocst OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TpPaau-
[IMOHHBIX, NTHHOBAIIMOHHBIX U MH(OPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. Tpaauuon-
HBbIC O6pa30BaT€JIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U UHTEPAKTUBHBIX (OpM IpoBesieHus 3aHsaTuil. UHpopmanmonHsie
o0Opa3oBaTeNnbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTeNbHOM Cpeie.

9.2 3aHATHA JEeKIHOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeanoaraeT CUCTEMAaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BONPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jekTop 00s3aH MpenynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbIINK 00beM MH(OpManuu 1 oOecreynBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILIEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA



https://materials.springer.com/
https://nano.nature.com/
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CemuHapcKue 3aHATHS MPEJICTABISAIOT COOOM NETATU3AIMIO JIEKIIMOHHOTO TEOPETUYECKO-
ro MaTtepuasia, IpoBOJATCS B LEJAX 3aKPEIJICHNs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/eilbl.

OcHOBHOI (hopMOIl IPOBENCHUS CEMHHAPOB SBISIETCS 00CYyXkAeHHEe Hanbosee mpodaem-
HBIX U CIIO)KHBIX BOIIPOCOB IO OTAEIbHBIM TE€MaM, a TakXke pa30oop NMPUMEPOB M CUTYalUil B
ayJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBarTeisi BXOJAT: OKa3aHHE METOJUYECKOH mo-
MOIIH U KOHCYJIbTUPOBaHHE CTYAEHTOB 10 COOTBETCTBYIOILIMM T€MaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCS 110 CIAEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, Ipe/IaraeMble MpernoaaBaTeseM;

- y4acTue B AUCKYCCUSX;

- BBIIMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCUCTUPOBAHUE MPEIOIaBATENI0 B IPOBEACHUN 3aHITUH.

OtBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknazapl U ONIIOHUPOBAHUE JOKJIAJ0B IPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepUajIoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCThb PacCyKACHUI.

OneHuBaHue 3aJaHU, BBIIOJHEHHBIX HA CEMHHApCKOM 3aHATUHU, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIUXCS N0 JUCHUIIMHE (MOAYJII0)

CamocrosrenbHas paboTa CTYIEHTOB — 3TO HPOLIECC aKTUBHOTO, ILIE€JIEHAIIPABICHHOIO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HAaHHWH, YMEHUI 0€3 HEMOCPEICTBEHHOTO Y4acCTHs Mpernoa-
BaTelsl, XapaKTepU3YIOIUICS MpeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00yUJarOmIerocs.

Ienu camocTosATeNbHON PabOTHI:

- CUCTEMaTu3alus U 3aKpEIUICHHE NIOJYYCHHBIX TEOPETHUECKUX 3HAHUM U NTPAKTHYECKUX
YMEHMH CTYJIEHTOB;

- yriIyOJieHHE U pacIIipeHne TEOPETHUECKUX 3HAHUH;

- (hopMupoBaHNEe YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIEHHAJIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAaMOPEaIN3allNHY;

- pa3BUTHE UCCIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBHIYaIbHO WM TPYHIaMU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHon0rUs OpraHu3ay CaMOCTOSTENbHON pabOThl CTYICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
POXOJIUTh B MMCbMEHHOM, YCTHON WIIM CMEIIaHHOHN (opMe.

CTyneHTbl JOJDKHBI MOJXOAUTh K CAaMOCTOATENbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, IPHOOPETEHNs ONpPEeIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanuyeckue yKazaHus /151 00yYAKOMXCH M0 OCBOCHUIO M CHUNIMHBI

HpI/I HU3YUCHUUN NUCHUIIIINHBI O6y‘-IaIOIJ_II/IMC$I I_ICJ'ICCOO6p8.3HO BBITIOJIHATE CJICAYIOMIUEC PC-
KOMCHIOallnuM:
1. I/I3y‘-ICHI/IC yqeGHoﬁ JUCHUIIIINHBI JOJDKHO BECTHUCh CUCTCMATUYCCKH.
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2. Ilocne u3yuyeHHst Kakoro-imbo pasjena 1o yueOHUKY MM KOHCHEKTHBIM MaTephaiaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHUE CIIEAYET YICIUTh BBIMTOJIHEHUIO OTYETOB IO MPAKTUYECKUM 3aHSITH-
SIM ¥ UHJJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHHUSIM HA CAaMOCTOSITEIbHYIO paboTy.

4. Bcst TemaTuka BOIPOCOB, M3y4aeMBIX CaMOCTOSITEIBHO, 334aeTCs Ha JICKIHAX IPEero-
naBaresneM. VM ke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
Hay4HOH JIUTEpaType) Uit OoJiee JeTalbHOT0 TOHUMAaHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIHH.

ITpu camocTosTENBHOM MPOPabOTKE Kypca 00y4aOMIUEeCs! JOIKHBI:

- IPOCMaTPHUBATh OCHOBHBIE ONIPEACICHUS U (DaKTHI;

- TIOBTOPUTH 3aKOHCIEKTHPOBAHHBIA Ha JICKIIMOHHOM 3aHATUU MaTepUasl M JOIMOJIHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

- U3YYHUTh PEKOMEH/IOBAaHHYIO JINTEPATYPY, COCTABISAThH TE3UChI, aHHOTAIIMHA U KOHCTICKTHI
HanOoJee BaKHBIX MOMEHTOB;

- CAMOCTOATEJBHO BBITIOJIHATD 33JJaHNs, aHAJIOTHYHBIE TPEITIaracMbIM Ha 3aHATHSIX;

- UCTIOJIB30BATH JUIS CAMOIIPOBEPKH MaTepHalibl (POH/IA OLCHOYHBIX CPE/ICTB.

10 Onucanne MaTepHAJIbLHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AUMOro JJIfl 0CY-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHHUILINHE (MOYJII0)

10.1 Y4eOHo-1a00paTopHOe 000pyA0OBaHUE

Tabmuna 6 — [lepeuens 00opypoBaHus 1a00paTOPUN

Aynutopus | HaumenoBanue Hcnonb3yemoe o6opyioBaHue
ayuTopuu (J1abopa-
TOPHH)
116-2 JlabGopaTopus Tep- MydenbHble ne4yn, CymuIbHbIe MKA(Qbl, AHATUTUYECKUE
MHUYECKUX UCIBITA- | BECHI
HUM
208-2 JIaGoparopus ¢uzu- | [Ipubop ans onpeneneHus TEIONPOBOAHOCTH, 1€PUBATO-
KO-XUMHUYECKOTO rpad, TUIaTOMETp, aHATUTUIECKHE BECHI, aTOMHO-
aHaJIM3a MaTepUaloB | afcOpPOIMOHHBIN aHAIU3aTOp, METAIOrpahUIECKU MUK-
pockor, ycranoBka aiist MJ1O, ycTaHOBKa JJ1S UCTIBITAHUS
Ha BBIHOCJIMBOCTb.
133-2 JIaGoparopust mexa- | Pa3peiBHas mammHa, TBepaoMepsl Poksemia n bpunens,
HUYECKUX UCIBITA- | YCTaHOBKA JUISl ONpeAeIeHNs yIapHOH BA3KOCTH, ITpecc Ha
HUU 200 tonH,Pa3psiBHasg MamHa, TBepoMepbl Poksern-na u
Bbpuness, ycta-HOBKa JUIs Onpeeie-Husl yaapHOU BA3KO-
ctH, rpecc Ha 200 TOHH, yCTaHOBKA ISl UCIIBITAHUSI HA BbI-
HOCJIMBOCTh

10.2 TexHuueckue u 31eKTPOHHbIE CPeICTBA 00yYeHU

IIpakTHyeckne 3aHATHA.

Aynuropuu Ui NMPaKTUYECKUX 3aHITUH YKOMIUIEKTOBAHBI ClIEUATN3UPOBaHHON Mele-
JbI0 U TEXHUYECKUMU Cpe/ICTBAaMH 00yueHHs! (IPOEKTOP, FIKPaH, KOMIIbIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA.
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s nabopaTOpHBIX 3aHATUN ncnob3yercs ayauropus Ne202-2 u Nel16-2, ocHamieHHast
00opyoBaHNEM, YKa3aHHBIM B Ta0JI. 6.

CamocrosiTeibHast padoTa.

[TomereHus 1ist CaMOCTOSITENIbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHOI TEXHUKON C BO3-
MOYKHOCTBIO TIOJKJIIOUEHHS K ceTH «VHTepHEeT» U AOCTYIOM K 3JIEKTPOHHON MH(OPMAIMOHHO-
obpasoBarenbHol cpene KHAT'Y:

- ypranbHbii 3a1 HTB KHAT'Y;

- KoMIbIoTepHBIE Kiacchl (aya.204 kopmyc Ne 2).

11 Unnie cBexenus

MeToauuyecKue PECKOMEHIANIMH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHme NUCIUILTMHBI 00yYarOIIUMUCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/10POBBSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIrMMU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpymmnax. [IpenmonararoTcs cienuaibHbIe YCIOBHS JUISI TIOIYYEHUST 00pa3oBaHMs 00yJaroIMMu-
Cs1 C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJIO0T0-(DH3HOTOT HISCKIMH
0COOEHHOCTSAMHM O0YYaroIIMXCsl MHBAIUIOB M JIUL[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs, MH/IUBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENIbHAS MOJAEepKKa IMpernoJaBaHus ThbIOTOPAMH, HMCHXO-
JIoraMH, COIIMaJIbHBIMU paOOTHUKAMU, MPOIIEIINMHU TOAITOTOBKY ACCUCTEHTaMH.

B cootBercTBHM ¢ MeTOAMYECKMMHU peKoMeHAauusaMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(IiekcUBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYJIBTYPHON peadMInTaLUU C LEeNbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUI C APYrUMU CTY/EH-
TaMH, CO3JJaHUU KOM(OPTHOIO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB IPOU3BOAATCA C YUYE€TOM NPEJOCTaBIEHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELMATbHBIX TEXHMUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCNOIb30BaHUEM CPEICTB
0o0ydeHusl 00ILEero M crenruaibHOro Ha3HaueHus (MepCOHAIBHOIO U KOJUIEKTUBHOI'O HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUYECKOE 0OecrieueHHe MpeycMaTpUBaeT MPUCIIOCOOIEHHE ayIuTO-
puii k Hyxaam jmi ¢ OB3.

dopma NpoBeACHUS ATTECTALMK IS CTYACHTOB-UHBAIMI0B YCTaHABIMBAETCS C YYETOM
WHIUBUIYAJIbHBIX TICHX0(pU3nUIecKkux ocoobeHnocrei. s cryaentoB ¢ OB3 npenycmarpuBaet-
cs1 1ocTymHas popma MpeIoCTaBIEeHUs 331aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WIM DJIEKTPOHHOM ¢dopme (Uil AU € HapyUIEHUSIMU OIOPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM (opMe WM JIEKTPOHHOHU (hopMe ¢ YBEIIMYEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (IU1s1 JIUI] C HApYILIEHUSIMH CIIyXa, peyuH, 3pEeHus);

- METOJIOM YTEHUS aCCUCTEHTOM 33a/1aHUs BCIYX (JUIs1 JIUL C HAPYIIECHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakuX CTYIAEHTOB NpeaycMaTpUBaeTcs JOCTYMHasi popma MpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IUCBMEHHO Ha Oymare wiu HabOpoM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HapyILIEeHU -
MU CIlyXa, peuH);

- BBIOOpOM OTBETA U3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMA OIIOPHO-/BUTATEIBLHOTO allapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHHSI, OIOPHO-IBUTATEIBHOTO arnapara).
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[Tpu HeoOxXoaUMOCTH 711 OOYYAIOIIMXCSl ¢ MHBAIUTHOCTHIO TIPOIEAYpa OIICHUBAHUS Pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Mexannuyeckue v pusnvyecKkue CBOMCTBA MAaTEPHAIOBY»

Hanpanenune noaroToBku

22.03.01 MarepuanoBeeHUe U TEXHOJOTHH
MaTepuasioB

Hampasnennocts (mpodmiis) oOpa3oBarenbHOW = MarepuaioBeICHHE B MAITMHOCTPOSHUH

POrPaMMBI

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['ox Havana noarotoBku (mo yueOHoMy rurany) 2021

dopma o0yueHHs Ounas ¢popma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.

3 5

5

Bun npomexxyrodyHoi arrecra-
107071

Ob6ecneunBaroiiiee MoApa3aeieHIe

3adeT ¢ OIEHKOH

Kadenpa «MatepuanioBeieHre U TEXHOJIOTHSI HOBBIX MaTEpH-
ajsoB»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHmu u MHANKATOPHI UX JTOCTHKCHUS

KO,I[ N HAUMCHOBAHHEC

[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUTUTHHE

KOMIIETEHIIUHA
Ilepedens 3HaHUM IIepeyens ymenuit IlepedyeHb HaBBI-
KOB
[IpodeccnonanpHbIC
IIK-10 cnoocobOHOCTh | 3HATH OCHOBHBIE MeXa- | YMETh MpOTrHO3Upo- | Bnagets meTonu-

OL€CHUBATh Kady€CTBO
MaTCpHraJIOB B IMPOHU3-

HUYecKue U (PuU3NYecKue
CBOICTBA Marepuaia,

BaTbh M3MEHEHUE MEXa-
HUYECKHUX CBOMCTB IIPU

KO ompeaeneHus
MEXAHUYECKUX U

BOJICTBEHHBIX  YCJIO- | 3HaTh CBSI3b O3KCIUIyaTa- | pa3jIMYHbIX BUAAX Jie- | (PU3UYECKUX
BUSIX ~ HA  CTaJuM | HMOHHBIX CBOMCTB MaTe- | (popMarmoHHOTO U | CBOICTB Marepu-
OIBITHO- puanoB ¢ GU3NYECKUMHU U | TEIJIOBOTO BO3JEH- | ajla, BJIAJETh Me-
IPOMBIIUIEHHBIX HUC- | MEXaHUYECKUMH  CBOM- | CTBHS;  NPOTHO3UPO- | TOJJaMU  pacuera
IBITAHUH M BHEJIpE- | CTBAMM; 3HATh OCHOBHBIC | BaTh ~ MEXAHWYECKHE | MEXAHUYECKUX U
HUs (GbyHIaMEHTAJIbHBIE 3aKO- | CBOMCTBA Marepuana B | (U3MYECKHX  Xa-
HOMEPHOCTH TEOpUU | 3aBUCUMOCTH  OT UX | pAKTEPUCTUK Ma-
CTPOCHUS BEILIECTBA, | XMMUYECKOTO COCTaBa | TEPHUAJIOB.
ornpenensonme QGpusnyue- | ¥ CTPYKTYpPHI.
CKHE M MEXaHUYECKHE
CBOMCTBA.
Tabnuua 2 — [Nacniopt ¢oHa OLIEHOUHBIX CPEICTB
KouTtposmpyemsie ®opmupyeMasi KOMIIETEHIUA HaumenoBanue | Iloxa3zarenn
pa3naeJibl (TeMbl) OLICHOYHOI0 OLICHKH
AUCHHUILIMHBI cpeacTBa
Konrtponsnas padora | OIIK-10 CriocobnocThiO onieHn- | KontponbHas pa- | [TomHOE BBI-
BaTh Ka4€CTBO MaTEPUAJIOB B 6oTa MIOJIHEHUE
IIPOU3BOJICTBEHHBIX YCIOBUAX Ha BCEX 3a/1a4
CTaJInU OTIBITHO-
IIPOMBIIIJIEHHBIX UCIIBITAHUN U
BHEJPEHUS

2 MeToauyeckne MaTepHuaJIbl, ONpeiesiolue Npoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMupo-

BAHHMSA KOMIIETEHIMH

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).

Tabmuua 3 — TexHoJornyeckas kapra

HanmenoBanue
OLIEHOYHOI0 Cpe/-
CTBa

Cpoxkn BbI-
MOJTHEHU ST

Ixana oie-
HUBAaHUA

Kpurepun onenuBanus
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5 cemecTp
IIpomeskyTounas arrectauus B gopme «3adyer ¢ OLEHKON»

Koutpoibnas pa- 16 nenens ) 5 6amioB - CTYACHT MPAaBUILHO PEIIUI

6ota 3amaun. [lokasanm OTIMYHBIC 3HAHHUS B
paMKax OCBOCHHOTO Y4eOHOIO MaTepu-
aina.

4 Gamia - CTyJISHT PelIvI 3a/1a4ul C He-
OonpmuMH  HeTOyHOCTsAMH.  [lokazan
XOPOIIIME 3HAHHUS B paMKaX OCBOCHHOTO
y4eOHOTo MaTepuaia.

3 Oamia - CTYJISHT PelIwI 3a/1a4u C Cy-
IIECTBEHHBIMH HeTOYHOCTsIMH. [lokazan
yIOBJICTBOPUTEIIbHBIC 3HAHHS B PaMKax
OCBOCHHOTO Y4€OHOT0 MaTepuaia.

2 Gamra - mpH peNICHUH 3a1ad Ipoje-
MOHCTPUPOBAJI  HEJOCTATOYHBIA  YpO-
BEHb 3HAHUMU.

0 GayuIoB — 3a71aHNE HE BBIMOJIHEHO.

HUTOI'O: 5 0aJU10B

Kpurtepuu oneHKu pe3y/1bTaTOB 00y4eHHs 10 JHCHHUILIMHE:

0 — 64 % oT MakCUMaJbHO BO3MOKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIN YPOBEHb JUISI IPOMEXKYTOUHOM aTTeCTallK 10 JUCLUIUIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CYMMBI OAJIJIOB — «yJOBJICTBOPHTEIBHOY (TIOPOTOBBII
(MMHMMAJBHBIN) YPOBEHb);

75 — 84 % oT MakCcHMaJIbHO BO3MOXKHON CYMMBbI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBI OAJIJIOB — «OTIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3 TunoBble KOHTPOJIbHbIE 32JaHUS WM MHbIEe MaTePHaJIbl, He0OX0AUMBbIe 115
OLICHKH 3HAHWH, YMECHHUH, HABBIKOB H (MJIM) ONBITA ICATEIbHOCTH, XapaAKTEePU3yIOIIHe
npouecc (popMUpPOBAHUSI KOMIIETEHIIHII B X0/l 0CBOEHHS 00pa30BaTeIbHOI POrpaMMbl

TunoBoe 3a7aHue KOHTPOJIBbHOM paboThl Ne 1
(Ka)XIIbIi CTY/IEHT BBINOJIHSET CBOM MH/IMBUIyaIbHBIM BApUAHT)

1. TonkocTeHHast OAHOPOAHAS TPyOKa ¢ BHYTPEHHUM JuaMeTpoM d U TOJIMHOMN t pacTArUBaeT-
csi. TpyOka M3roToBI€Ha U3 MaTepuana, KpUBas YIPOUYHEHUS KOTOPOTO OIMHUCHIBAETCS BbIpaxe-
HHeM S = B - e™. Onpenenute moniaas ce4eHus TpPyOKH B MOMEHT IOTEPH YCTOWYHBOCTH.

2. OmnpeienuTe BU Pa3pyIICHUS 110 TUarpaMMe MEXaHUYEeCKHX COCTOSTHUN DpuaMaHa Juist Ciry-
Yasi OJJHOOCHOTO PACTSKEHUSI U OJTHOOCHOTO CKATHS MPU U3BECTHBIX MEXAHUYECKUX XapaKTepH-
CTMKax MaTepuala: Npejea NMPOYHOCTH Ha Pa3-peiB Sy, = 700 MIla; nmpenen Tekydectn npu
casure t; = 650 MIla; npenen npoynoctyu npu casure te, = 800 MIla.

3. beckoHeuHO OOMNBIION JUCT MOABEPTHYT BO3JEHCTBHIO PACTATMBAIONIMX HANpSKEHUH BeH-
yuHO# 450 MITa. Bsaszkocts pa3zpymenns maTepuana cocTaBisieT 45 MITa-m®°. B mucre oOHapy-
JK€Ha LIEHTpaJlbHas TpellMHa AIMHOW 22 MM. OmnpenenuTh, onacHa JU JaHHas TpelluMHa Ipu
HKCIUTyaTally U3eIusl.
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4. lllupokas mmTa, U3TOTOBJICHHAS U3 MaTepuaa ¢ BsI3kocThio pa3pymenus K1C =55 MIIa-m%°
u nipegesioM tekydectu ot = 1380 MIla, noasepraercs IIUKIN-YECKON HAarpy3Ke, MEHSIOIICHCs B
npeaenax ot 0 go 0,50t. B miute o6HapykeHa TpemuHa amuHoi 2a = 0,5 mm. M3BectHO ypaB-

HEHHE POCTA YCTAIIOCTHOM TPELIUHBI

da
— =1.1-10"3°(AK)*
N (AK)
OnpeaenuTh CKOJIBKO IUKIIOB HATPY)KCHHSI BBIICPKUT ILIMTA 0 pa3pyIICHHU.

5. Bxuagpln MOAMIMITHAKA CKOJIBXEHUS quameTrpoM 40 MM W JUIMHOW 25 MM HM3TOTOBJICH W3

opon3bl bpOLIC5-5-5, HHTEHCUBHOCTD W3HALLIMBAHUS KOTOPOTO OIMCHIBAETCS YPaBHEHUEM
1=9.41-10"11¢87

r7e  — HOMMHQJIBbHOE HanpsbkeHue B conpsbkenuu B MIla. PannanpHas Harpyska, BOCIIpUHUMA-

emass nommunHukoMm pasHa 8 kH. Iloctpouts nuarpamMmy pecypca paboThl MOALIMITHUKA U

OINpPEAEINTh MEIUAaHHBIN pecypc, €ClM NMpeneabHbI AMaMETPaJIbHBIN M3HOC BKJIAJbIIIA paBEH

120 MKM.

6. Ucxons u3 muarpammel «Fe — Fe3Cy» mOCTpouTh TeMmepaTypHYIO 3aBUCHMOCTH YACIHHOMN
TEIUIOEMKOCTH CILIaBa 33JaHHOI'O COCTaBa.

7. Ilpu nerupoBaHUU KeJIe3a XPOMOM YJEIbHOE 3JISKTPUIECKOE COMPOTUBIICHUE BO3POCIIO B Ha
15%. Omnpenenuts K03(pPUIMEHT TETIONMPOBOAHOCTH CIUIABA, €CIU KO3()(OUIIMEHTHI TEIUIONPO-
BOJHOCTH >KeJie3a U XpoMa paBHbI cooTBeTcTBeHHO 0,51 BT1/(cMTpan) u 0,67 B/(cm Tpan).

8. CmuiaB, B cOCTaB KOTOPOTO CXOIST Kele30, KOOAIbT U HUKENb, XapaKTepU3yeTcss HaMarHu-
yeHHOCTHI0 20000 I'c. OnpenenuTs COOTHOIIEHNE KOMIIOHEHTOB, €CJIM U3BECTHO, UYTO COACpIKa-
HHUE K0OajbTa [0 Macce B TPH pa3a IMPEBBIIIACT COJICPIKAHNE HUKEJIS.

9. VYpaenbHoe 5HIEKTPUYECKOE CONPOTHUBICHHME CIUIaBa B HCXOJHOM COCTOSIHUM paBHO 50
MKOM-cM. B pesynbrate BbIeneHust BTOPOH (ha3bl MpU CTApEHHH CONMPOTHUBICHHE BO3POCIO U
coctaBuiio 56 MKOM-cM. OnipeenuTs coepxKaHue BTOPOH (asbl.

10. M3006pa3uTe TUMOBYIO 3aBUCUMOCTH MOIJIONIATEIbHON CHOCOOHOCTH METANIMYECKUX CIUIa-
BOB OT TemnepaTypbl. O00CHY#Te XapakTep N3MEHEHUSI.

JK3aMeHAIMOHHbIE BONPOCHI MO KYPCY
«MEXAHUYECKHUE U ®U3NYECKUE CBOMCTBA MATEPUAJIOB»

1. UcTuHHBIE U ycIOBHbIE JeGopMaluu 1 HanpsokeHus. CBA3b MEXy HUMH.

2. Tenzop Hanpspkenuil. KomudyecTBeHHBIE MOKa3aTeNH, OMpeaeisieMble TI0 TEH30py HaIpsiKe-
HUM.

3. Tensop aedopmanuii. ColicTBa TeH30pa Aepopmaruii.

4. Pa3HOBUIHOCTH JUarpaMM pacTsDKEHMs. MeXxaHM4ecKhe XapaKTepUCTHKH MaTepuania, OIpe-
JeJIsieMble 110 AMarpaMMaM pacTsKEHUS.

5. OcHOBHBIE MEeXaHU3MBI ITacTudeckoi nepopmannu. Gakrop Himuna.

6. JedopmarmonHoe yrnpouyHeHue. BnusHue pa3nuuHbix (aKTOpoB Ha AeQopMaliOHHOE
YIPOYHEHHE.

7. Pazpymenue. Buapl pa3pynieHusl.

8. Mexanuueckue cocTossHUsA MaTepuana. Jluarpamma Mexannueckux cocrossauii @puamana.

9. IlonsTue TBEpAOCTH. BUbI TBEPAOCTH.

10. Teopus I'pucddurca. Kpurepuit I'puddurca. [lonsrue kod3h(UIMEHT HHTEHCUBHOCTH
HaIpsOKEHUN.
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11. IlonsATHE BA3KOCTD paspylieHus. MeToauka onpeaeneHus BI3KOCTH pa3pyLIeHHUs.

12. Ycranocts v BBIHOCIMBOCTh. Y paBHeHUE Bemiepa.

13. /lnarpamma IOJIHBIX HaNpsKEHUH U MOJIHBIX aMIUIMTYA. Y CKOPEHHBIH METOJ MOCTPOCHUS
JIMarpaMMbl MTOJHBIX aMIUTUTY/.

14. [loHsATHE TPELIMHOCTOMKOCTb. Y paBHEHUE TPEIIMHOCTOMKOCTH. 3a/1a4uM, peliaeMble ¢ IIOMO-
IIbI0 YPABHEHUS TPEIIMHOCTOMKOCTH.

15. IlonsTue sxaponpouHocts. Buael nonsydectu. KonnuecTBeHHbIE TOKA3aTENN MOJI3Y4YECTH.
16. Penakcanus HanpspokeHu. @akTOphl, BIUAIOUIME HA PEIaKcalluio HaPsyKEHU.

17. Tepmuueckue HanpspkeHUs. TepMuyeckuil yaap.

18. I[TonsiTue ynapHasi BI3KOCTb. MeTO/IbI ONPEIeTICHHS YIAPHOU BSA3KOCTH.

19. M3namuBanue. KonnuecTBeHHbIE TOKA3aTENN IIPOLIECCA U3HAILIUBAHMUS.

20. Metoabl onpeaenenus uznoca. M3nococroitkocts. Kiacc M3HOCOCTOMKOCTH.

21. YenbHasi TEIUIOEMKOCTh. METO/IbI OTIpe/ieNieHus YIeIbHOM TeII0eMKOCTH. TemmeparypHas
3aBUCUMOCTbD YJ€JIbHOMN TEIIOEMKOCTH.

22. KoapdunueHT TermionpoBogHOCTH. MeToIbl onpeaencHus koddduimenTa TerionpoBoIHO-
ctu. TemneparypHas 3aBUCUMOCTh KO3 PHUIIMEHTa TEIIONPOBOAHOCTH.

23. JlnamMarHUTHBIC CBOMCTBA MaTepuasioB. Teopus Borpoca.

24. TlapamarHuTHble CBOMCTBA MaTepuasioB. Teopust Bompoca.

25. deppoMarHuTHBIC CBOMCTBA MaTepuasioB. Teopus Bormpoca.

26. deppuMarHiTHBIE CBOWCTBA MaTepuaioB. Teopus Bompoca.

27. MarauTHbIC METOJIBI UCCIICIOBAHMS MATCPHAJIOB.

28. DNEeKTPONpPOBOIHOCTb. TemmnepaTypHasi 3aBUCUMOCTH 3JIEKTPOIIPOBO-HOCTH.

29. IM3IeKTpUIECKUe CBOMCTBA MaTEPHAJIOB.

30. ITomynpoBOJHMKOBBIE CBOICTBA MaTEPHAIIOB.

31. SIBnenue cBEpXIPOBOIUMOCTH

32. DNeKTpUYECKrue METObI UCCIIEIOBAHUS MaTEPHAIIOB.

33. KoapurueHt TMHEHHOTO TEPMUYECKOTO pacimmpenus. Jumaromerpus.

34. Tudpdysus. Meronuka pemienus ocHOBHbIX Auddy3uonnbix 3anad. [loctpoenne nuddysu-
OHHBIX IUarpamM.

35. [InotHOCTh MaTepHuasia. BrnusiHue CTPYKTYpHBIX MpeBpallleHui Ha IMJIOTHOCTh MaTepHuala.
Jepuarorpadusi.

36. TepmoaekTpuueckue cBoCTBa MaTepuasioB. 3akoHsl [lenbThe, 3eeOuka u TomricoHa.

37. Yupyrue cBOMCTBa MaTEPHATIOB. AKYCTUYECKUE METO/IBI UCCIICAOBAHNS MAaTEPHUATIOB.

38. [lonsiTue BHyTpeHHee TpeHue. KonuuecTBeHHbIE XapaKTePUCTUKN BHYTPEHHETO TPEHHUS.

39. Ontnyeckue cBoWcTBA MaTepraioB. CBs3b ONTHYECKUX M ANEKTPHUECKUX CBOMCTB METAJLTH-
YECKMX MaTEpUasIoB.

40. ®yHKIMOHAIbHBIE CBOMCTBA MAaTEpUAJIOB U TIOKPBHITHIA.



