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1. ]_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

Henp mucuuruiael (GopMUpOBaHME 3HAHMH O METOJAaX pEeUIeHHs 3ajad MpPOYHOCTH,
’KECTKOCTH 3JIEMEHTOB KOHCTPYKIHMH; 3HAHUI B 00JACTH TEOPETHYECKOTO U HKCIIEPUMEHTAILHOTO
WCCIIC/IOBAHHS  HANPSHKCHHO-IE(OPMHUPOBAHHOTO COCTOSIHUSL  OJIEMEHTOB  KOHCTPYKLHUH IIpH
NPOCTHIX BHJAX HArpy>XeHHs, 3HAHUH 00 YCTPOHCTBE HCIBITATEIFHOTO OOOpYJOBaHHUS H
MU3MEPUTEIBHBIX PUOOPOB.

3aauu TUCHUIUIMHBIL:

- OCBOEHHE METO/IOB pacyeTa KOHCTPYKLHUI Ha IPOYHOCTh U XKECTKOCTb;

- OCBOCHHE HABBIKOB OIPEJICNICHHUS MEXaHNYECKUX XapaKTePUCTUK MAaTepHAJIOB;

- OCBOCHHE HABBIKOB M YMEHHH TEOPETUYECKOTO M IKCIEPHMEHTAILHOTO ONpeAeICHHUs
HaIpsDKEHHO-1e(h)OPMUPOBAHHOTO COCTOSHHS P MPOCTHIX BHJAX HATPYKEHUS

- ONpEeNeNCHHs] PAIlMOHATIBHBIX (POPM CEYEHHUH SJIEMEHTOB KOHCTPYKIMH NPH Pa3IHYHBIX
BUJAX HATPYKEHUS

OO0yuenue no aucrumuinHe «COMpOTHBIICHHE MaTepPHaIoBy» HApPaBICHO Ha (HOpPMUpPOBaHHE
y 00yYaromuxcsl CIEAYIOMNX KOMITCTESHITHIA:

Koa n HauMeHOBaHHMe KOMIETeH Mt NHaMKaTOPbI A0CTHKEHUS
KOMIIEeTeHIIUH

OIIK-1. CnocoGeH ncnoap30BaTh NOIIK-1.2. Ymeer pemiats cTaH1apTHBIE
(dyHIaMEeHTaIbHBIE 3aKOHBI TPUPOJIBI U npodeccroHaIbHbIE 33/1a41 C IPUMEHEHHEM
OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX C€CTCCTBCHHOHAYYHBIX U O6HICI/IH)KCHepHI)IX
JUCUUILIMH B TPO(GECCHOHAIBHON 3HAHHUH, METOJ0B MaTEMaTHYECKOTO aHAIN3a
JACATCIIBHOCTHU 1 MOJACOMPOBAHHUA

2. MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumnuHa oTHOCUTCS K 00s13aTenbHOM yacTu 610ka b1 «/luctuminael (Momynn).

N3ydeHne NHUCIUIIMHBI OCHOBAaHO HA 3HAHUAX M YMEHMSX, MOJYYEHHBIX MPU U3YYECHUH
CIENYIOIINX JUCLUUILINH:

- Ou3uka

- Teopetnueckasi MexaHuKa

3. CTpyKTypa U cojepKaHue TUCHUIIIMHBI
OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBiseT 5 3aueTHbIX eaunuil (180 yacos).

3.1 Buabl yueOHO# padoThbl H TPYA0EMKOCTh

Ne Biia vaeBHoil padoThI KoauuectBo | Cemectpsl
n/n 1y p 4acoB 4
1 | AynutopHble 3aHATHSA 180 180
B Tom uucne:
Jlekuun 18 18
CeMHHapCcKUe/PaKTHUECKUE 3aHIATUS 36 36
JlaGopaTopHblie 3aHITHS 18 18
2 | CamocTosiTeqbHasi paboTa 108 108
3 | [IpomesxkyTouHasi aTTecTAlUs
3auer/nud.3aueT/7K3aMeH JK3aMeH DK3aMeH
Hroro 180 180




3.2 Temaruyeckuii NJIaH U3YYeHUs] TUCIUTIIIHHBI

Buapr yaueOHOM paboThI, BKITFOYAS

dopma
CaMOCTOSTEIBHYIO Pa0OTy CTYIEHTOB, Bune camoctosTensHON pabOThI CTYIEHTOB p

Ne i/ | Pazmen
U TPYZIOEMKOCTb B Hacax

Heﬂeﬂﬂ ceMECTpa

Cemectp

J. |Mp. |Ja6. |CPC |KCP |KP. |KIL |[PTP  |Ped. |Kpab. |[D |3

UeTBepThiii ceMecTp

OCHOBHBIC MTOHSTHSI, METOJI CEUCHHH.
OCHOBHBIE THITOTE3bI U JOMYIICHHUS.
BHyTpennue cunoBsie GakTopsl,

1.1 HanpsDKEHUS U 1eopMaIiuy mpu 4 1-2 2 4
PACTSHKEHUH — CIKATHHU MPSIMOTO
Opyca. 3akon ['yka. Koadpurnuent
[Iyaccona.

1.2 BBonHOE npakTHUecKOe 3aHITHE. 4 1-2 4

JlaGoparopHas padora Nel.
1.3 «HWcnpITaTenbHBIE MAITAHEL U 4 1-2 2 4
MU3MEPUTEIIbHBIC TIPUOOPHI»

HanpsxeHnst Ha HaKITOHHBIX
TUIOMIA/IKAX TP PaCTsHKEHUN-CKATHH.
[loTeHumanbHas 3HEPTUs yIpyrux

2.1 neopMaIiii TPy PacTsHKEHUH. 4 3-4 2 4
CraTrdecky HeolpeIeTUMbIe 3a/1a4H
Ha pacTKEHUE — CIKATHE. YUeT
MOHTaXHBIX 3a30POB U TEMIIEPATyPHI.

29 Pacuer Opyca Ha pacTshKeHUE-CKATHE.

IToctpoenue smop BHYTPEHHUX




CUJIOBBIX (hakTOpoB. OmnpeaerieHue
3araca mMpoYHOCTH.
Brimaua PI'P Nel.

23

JlaGoparopnast paGora Ne2.
HcnbiTanue maTepuaaoB Ha
pacTshKeHue.

3-4

3.1

HcnpiTanne MatepuaioB Ha
pactspkeHue-cxarue. OnpeneneHue
MEXaHUYECKIX XapaKTePUCTHK.
JlnarpamMmebl peabHbIC U
CXEMATHU3UPOBAHHBIC. PacueTts!l Ha
MIPOYHOCTH MPH PACTSKEHUH.
Ornpeaenenre YUCTOro CABUTA.
Hanpspkenus u nedopmanmu npu
caBure. 3aKOH MapHOCTH KACATEIbHBIX
HampspkeHui. 3akoH 1'yka mpu ciBure.
HanpsbkeHus Ha HAKITOHHBIX
TJIOMIAIKAX TIPU CIBUTE.

5-6

3.2

Pemenne cratnaeckn HEOIPEACTINMBIX
3a4a4 IIpu pacTsAKCHUU — CIKATUU.

5-6

3.3

JlaGoparopHast paborta Ne3
«VcnpITaHne MaTepraioB Ha C)KaTHE»

5-6

4.1

[loTrennmanbHas 3HEPTHS IPU CABHTE.
CBsI3b MEXIY MOAYJISIMH YIPYTOCTH
MIEPBOT0 ¥ BTOPOT'O poja. Y CI0OBUA
pouYHOCTH Ipu casure. Kpyuenue
Opyca Kpyrioro momnepeyHoro

7-8




CCUCHU. BHYTpCHHI/IC CHJIOBBIC
(hakTOpBI, HAPSDKCHHS U e OpMAITHH
npu KpyueHuu. [loTeHuansHas
sHeprus aedopMayy KpydeHHs..
PacyeTbl Ha IPOYHOCTH U KECTKOCTD.
HcnpiTanue MaTepuasioB Ha Kpy4eHUE.

4.2

OnpezneneHre BHyTPEHHUX CHUIIOBBIX
(axropoB npu kpyuenuu. [loctpoeHue
smop. PacyeT Ha NpOYHOCTH U
skecTKkocTh. Beimaya PI'P Ne2

7-8

43

JlaGoparopnast pabora Ne4.
«Ompenenenne moayns FOHra u
koaddummenra [lyacconay

7-8

5.1

Kpyuenue 6pyca npsSmMoyroisHOTO
MOIEPEYHOTO ceueHud. [ennananus
ceueHus. CTaTnyeckn
HEOTpe/ICTNMEBIC 33/1a4K Ha KPYUYCHHE.
Pacuet BUHTOBBIX MUINHAPUYICCKUX
npyxuH. OnpeseneHne HanpsHKeHUH B
npyxxuHax. PazniuHbie criocoObl
OTIpeIeTIeH s TIepEeMETIeHU B
MPYKUHAX.

9-10

52

CraTtHyecKy HEOTPEISTIMBIC 3a1adH
Ha KpydeHue. Pacyer cratuyecku
OTIPENICTUMBIX ¥ CTATHUECKH
HEONPEIEIUMBbIX KOHCTPYKLIUN C
MpY>KAHAMMU.

9-10

53

JlaGoparopnast paGota Ne5.
«McnipITanne MaTepuaoB Ha yaap»

9-10

6.1

ITmomane. CtaTnyecKkie MOMEHTHI.

11-12




OceBbI€ U IICHTPOOCIKHBIC MOMEHTBI
uHepuud. ITonsapHbIF MOMEHT
uHepuu. Paanyc nunepuun.
3aBHCUMOCTH MEXAY MOMEHTaMU
HMHEPLUH NpY NapajjIeIbHOM
MIEPEHOCE U IIPU IIOBOPOTE OCEH.
I'maBHBIE OCH U TTIaBHBIE MOMEHTHI
uHepiuu. OnpeeneHne MmoI0KeHUS
TJIABHBIX OCEH M BHIYHCIICHHE
3HAUYCHUH TTIABHBIX MOMEHTOB
HWHEPUHU PA3JIMYHBIX IMOIICPCUYHBIX
CEUCHHM.

6.2

OmnpeneneHue MoN0KEeHUs [IEHTpa
TSDKECTH U TEOMETPUIECKHX
XapaKTEPUCTHUK MJIOCKUX CEUCHHH.
Beinaua PI'P Ne3.

11-12

6.3

JlaGoparopHast paGota Neb.
«HccnenoBaHue HaNpsKEHHO-
Ie(pOPMUPOBAHHOTO COCTOSHUS

TOHKOCTEHHOH TPYOBI P KPYUIECHUI

11-12

7.1

OnpezeseHue MIOCKOro U3ruoa.
BuyTpennue cunoBble GakTopbl MpH
m3rube. [loctpoenue smrop
MOIEPEYHBIX CHUJI U U3THOAIOLINX
MoMeHTOB. [luddepeninansupie
3aBUCHUMOCTHU MEXIy U3TrH0aromnum
MOMEHTOM, [TOIIEPEUYHON CHIION U
WHTEHCUBHOCTBIO PaCIpeeIeHHON
Harpysku.

[Tpumenenune nuddepeHTmaIbHON
3aBHCHMOCTH JJIsl HPOBEPKH

13-14




MPaBWILHOCTHU TIOCTPOCHHUS S0P
BHYTPEHHHUX CHJIOBBIX (DAKTOPOB.
HopmanbHoe HampsbkeHue npu
YHUCTOM U3THOE.

7.2

OnpenesneHne BHYTPEHHUX CHIIOBBIX
daxTopos npu usrude. [loctpoenue
SIIOP U UX aHAJIN3 C TOMOIIBIO

T QepeHInanTbsHON 3aBUCUMOCTH.

13-14

7.3

JlaboparopHas pabora Ne7.
«OnpezeneHre HapsHKCHUH B Oake
IPH TUTOCKOM YHCTOM H3THOE»

13-14

8.1

HopmaisHble U KacaTelbHbIe
HAIMPSHKCHUSI B TIOTIEPEYHBIX CEUCHUSIX
Opyca rnpu nornepeyHoM u3ruoe.
VYcnoBue cTaTHYeCKON MPOYHOCTH TPH
n3rube. Parronansabie popmbl
ceuenus Oanok. [loTeHuuansHas
SHEPTHUS TIPH H3rHode.
Juddepennmansaoe ypaBHeHNE
ynpyro# ocu 6anku. OnpeaencHue
HepEeMEIeHUH ¢ TIOMOIIBIO

TG PepeHInaTBEHOTO YPaBHEHHS.

15-16

8.2

Onpenenenue HOPMaJIbHBIX U
KacaTeNIbHBIX HANPSDKEHUH B Oaike
npu u3rude. [logbop ceueHus.

15-16

8.3

JlaboparopHas pabota Ne§
«OrnpeneneHue nepeMeIieHui B 0anke
MIPY TIONIEPEYHOM H3TH0e

15-16
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Huterpan Mopa. IIpaBuso

9.1 Bepemaruna. banka paBHoro 17-18 |2 4
COTIPOTHBIICHHS.
OmnpeneneHne nepeMenieHni B 0aikax
9.2 ¢ TIOMOIIBI0 UHTErpana Mopa 17-18 4 8 +
(mpaBuiio Bepemarvnna)
Jlaboparopnas padora Ne9
«HccnenoBaHre HaNps>)KEHHO-
9.3 nehOPMHPOBAHHOTO COCTOSHUS 17-18 2 4
KOHCOJILHOH OalKku paBHOTO
COTIPOTHBIICHHSI U3THOY»
Bcero 3a 4-p1it cemecTp 18 |36 18 108 3PIP
HUTOT'O 18 |36 18 108 3PTP




3.3 Coaepxxkanue TUCHHUILINHBI

Tema 1. OcHOBHBIE TOHATHS, METOJ CEUEHHUI.
Henu u 3amaunm kypca. Ucropusi comporuBienus marepuanoB. Cuiibl BHEUIHHE M BHYTpPEHHUE.
Meton ceuenuii. Hampspkenue. CBsi3b HanpspKeHM ¢ BHYTPEHHHMH CHIJIOBBIMU (PaKTOpamu.
Hedopmaruu u nepemenieans. OOBEKTHI pacueTa M pacdeTHbe cXeMbl. OCHOBHBIC THIOTE3BI U
JIOTTYIIICHHUS.

Tema 2. PacTsizkeHue — c:kaTHe, (PU3UKO-MaTeMaTHYECKHe XapaKTePUCTHKH MATEPHAJIOB.
OcHoBHBIE ormpeneneHus. BHyTpeHHHE CHIIOBBIE (DaKTOPBI, HANpsOKEHHS W AedopManuu mpu
pacTsbkeHun — ckatuu crepxkHsa. 3akoH ['yka. Koaddumnuent Ilyaccona. Hampspbkenus Ha
HAKJIOHHBIX IJIOLIA/IKaX MPH pacTsKeHUHU-cxaThU. [loTeHnnanpHas s3Heprust ynpyrux aepopmanuit
IIpU PaCTSHKEHUHU-CKaTUU. VIcnblTaHWe MaTepuajoB Ha pacTsHKEHUE — cxkaTue. MexaHuueckue
XapaKTEPUCTUKNA MaTepuayioB. JlMarpaMMbl pacTsKEHHs pEalbHblE W CXEMAaTHU3UPOBAHHBIE.
[IpenenbHas Harpy3ka. Y cinoBus IpoyHOCTH. CTaTUYECKH HEONpeIeIuMbIe 3a/1a4l Ha PacTsHKEHUE
— CKaTHe. YUeT MOHTaXHBIX 3a30POB U TEMIIEPATYPHL.

Tema 3. Uncrhplii cABHUT.
Omnpenenenue uuctoro capura. HampspkeHus u aeopmanuu Tpu cIBUTE. 3aKOH MAapHOCTH
KacaTelbHBIX HanpshkeHui. 3akoH ['yka npu cnpure. HanpsokeHnst Ha HAKJIIOHHBIX TUTOIIAAKAX TIPH
casure. [loTeHmmaneHash sHeprust ynpyrux gedopmanuii capura. CBs3b MEXKAY MOAYJISIMHU
YIPYTOCTH TIEPBOTO M BTOPOTO poja. Y CIIOBHE MPOYHOCTH MPH cABUTE. VcnibITanus MaTepraioB Ha
CJIIBHT.

Tema 4. Kpyuenne.

Omnpenenenue kpydenus. Kpyuenue 6pyca Kpyriioro nonepeyHoro cedeHus. BHyTpeHHue cuioBsie
dakTopbl, HampsHDKeHUS U AedopManuu npu KpydeHuH. [loTeHnmanpHas 3Heprusi nedopmanuu
KpyueHus. McnblTaHue maTepuaioB Ha KpydyeHue. PacueTbl Ha NpPOYHOCTh MU KECTKOCTh IpHU
kpydeHuu. Kpyuenue Opyca MNpsSIMOYTONBHOTO TOMEPEYHOro cedeHus. JleruraHanus cedeHus.
Crartnuecku HeonpeaennuMble 3ajaul Ha KpydeHHe. PacueT BUHTOBBIX LWJIMHIPUYECKUX MPYKHUH.
Ornpenenenrue HanpsLKEHUM B MpykuHAX. PaznuuHbie crocoObl OMpeeieHUsl MepeMeleHuid B
MPYKAHAX.

Tema 5. 'eoMeTpruecKue XapaKTepUCTHKH MONEPEeYHBIX ceYeHn Opyca.
[Tnomans. Crarnyeckue MoMeHThl. OceBble U LIEHTPOOEKHbIE MOMEHThl HHepuuu. llonspHblit
MOMEHT HHepuuu. Paamyc wuHepuuu. 3aBUCUMOCTh MEXJIy MOMEHTAaMH HWHEPLUH [PU
MapajuieIbHOM MEPEHOCE W MPHU MOBOpPOTE oceld. Teopemsbl. I'TaBHBIE OCHM M TJIABHBIE MOMEHTBI
uHepuuu. OnpezesieHne MOJ0KEHUSI TJIABHBIX OCEM M BBIYMCIICHUE 3HAUEHUH TJIaBHBIX MOMEHTOB
WHEPLUHU PA3IUYHBIX [OIIEPEYHBIX CEYCHUM.

Tema 6. U3rud

Onpenenenue wu3ruba. BuyTrpennue cumnoBble ¢akropel mnpu usrube. Iloctpoenue »smrop
MOMEpPEYHbIX CHJI U u3rubaroumx MoMeHToB. JluddepeHnuanbubie 3aBUCUMOCTH  MEXIY
M3ru0aroMM MOMEHTOM, IONEPEYHOW CUIIOH M MHTEHCHUBHOCTBIO PACIpEesIEHHONW HarpyskH.
HopmanbHoe HampspkeHwe npu uucToM u3rude. HopmanbHble M KacaTelabHbIE HANpsKEHHs B
MIOTIEPEYHBIX CEUYEHUsX Opyca MpH MONepevyHoM H3rube. YciaoBHE CTaTUYECKOH MPOYHOCTH IMPH
nsrube. PaumonanbHble ¢Gopmbl cedueHus Oanok. IloreHuumanbHas oSHepruss nHpu U3TUOE.
JuddepenunanbHoe ypaBHeHue ynpyroil ocu Oanku. OrmnpenesneHue MepeMenieHuid ¢ MOMOIIbI0
muddepenumnansHoro ypaBHeHus. Wurerpan Mopa. IlpaBwio Bepemaruna. banka paBHoro
COINPOTUBJICHUS.
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34 Temaruka ceMMHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/mpakTHUECKUE 3aHATUS

[IpakTuueckoe 3anarue Nel «BBoHOE IpaKTUUECKOE 3aHATHEN

[IpakTuueckoe 3anstue No2 «Pacuer Opyca Ha pacTsikeHue-cxarue. [loctpoenue smop
BHYTPEHHUX CHJIOBBIX (pakTopoB. OmnpeneneHue 3amnaca npoyHocTn» Boigaua PI'P Nel.

[Ipaktrueckoe 3ansaTue Ne3 «PerieHne cTaTH4ecKy HEONIPEAEIMMBIX 3a]1a4 [PH
PacCTSDKEHUU — CKATHN»

[TpaxTrueckoe 3ausaTue Ne4 «OnpeneneHre BHyTPEHHUX CUIIOBBIX (PAKTOPOB MpHU
kpyueHuu. [loctpoenue amtop. Pacuer Ha mpoyHOCTH U KecTKOCTh» Brigaua PI'P Ne2.

[TpakTrueckoe 3anaTue NeS «CTaTUdecKu HEONpeAeIUMBbIE 3a1a4l Ha KpydueHue. Pacuer
CTaTUYECKU ONPEIEIIUMBIX U CTATUYECKU HEOIIPEAEIUMBIX KOHCTPYKIMH € IPYKUHAMM»

[Ipaktrueckoe 3ansaTue Ne6 «OnpeneneHue MoJI0KEHU HEHTPa TSHKECTH U TEOMETPUYECKUX
XapaKTEPUCTHK IUIOCKUX ce4eHM.» Brigaua PI'P Ne3.

[TpaxTrueckoe 3anstue No7 «OnpeneneHre BHyTPEHHUX CUIIOBBIX (DAKTOPOB MpH U3ruode.
[TocTpoeHue 3MI0p M UX aHAIU3 € TIOMOIIBIO U depeHITHaTbHON 3aBUCUMOCTI

IIpaktrnueckoe 3ansaTue Ne§ «OnpeneneHne HOPMAIBHBIX U KaCaTEJIbHBIX HAIPSHKEHUH B
6anke npu uszrude. [Togdop ceuenus»

[Ipaktuueckoe 3ansaTue Ne9 «OnpeneneHre nepemMenieHnil B 6aikax ¢ MOMOIIbI0 HHTErpaja
Mopa (npaBuno Bepemaruna)»

3.4.2. JTabopaTopHbIe 3aHATHS

- JJaboparopnast pabota Nel. «VcnipiTaTenbHbIE MAITUHBI U U3MEPHUTEIbHBIC TPHOOPHD)

- JJaGoparopnas padota Neo2. «VcpiTaHre MaTepraIoB Ha PACTSIKEHUE)

- JJaboparopnast pabota Ne3 «VcnipiTaHHEe MaTepUaIOB Ha CKATUE

- JJaboparopnas padota Ned. «Onpenenenue moaynst FOnra u koaddunuenta [lyaccona»

- JJaboparopnas pabota Ne5. «VcnipiTaHne MaTepraioB Ha yAap»

- JJabopartopnast pabota Ne6. «MccrnenqoBanue HanpsHKEHHO-AEOPMUPOBAHHOTO COCTOSTHHS
TOHKOCTEHHOU TPYOBI IIPH KPYICHUM

- Jlabopartopnas pabora No7. «Omnpezaenenne HanmpsHKEHUH B Oaike MpU TUIOCKOM YHCTOM
u3ruoe»

- JlabopatopHas pabora Ne§ «OmpeznerneHne TepeMeNIeHH B OaJike MPH TMOMEPEIYHOM
u3ruoe»

- JIaGoparopnas pabora Ne9 «VccnenmoBanue HanpsHKEHHO-Ie(POPMUPOBAHHOTO COCTOSTHHS
KOHCOJIbHOM OaJIKi paBHOTO COMIPOTUBIICHHS U3TUOY»

4. YyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIeYeHune
4.1 Hopmatusnsblie 1oKymMeHTbI 1 'OCTb1

1.TOCT P 57837-2017 «JIByTaBphl CTaldbHbIE TOPAYECKATAHbIE C MTAPATIICITBHBIMU FPAHIMHU
IIOJIOK»

2. T'OCT 25.503-97 «PacueTtsbl 1 UCIBITAHUS HA IPOYHOCTH. METO bl MEXaHUYECKUX
HUCIBITAHUN METAJLJIOBY
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4.2  OcHoBHas JuTeparypa

l. Bamumswiun, H. B. ConpoTuBieHre MaTepraioB U KOHCTPYKLUH | yUeOHUK IS
By30B / H. B. Banumsuu, C. C. I'aBpromna. — Mocksa : M3aarenscto FOpaiit, 2023. — 429 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-9916-8247-3. — TekcT : 31MeKTPOHHBIH //
O6pazoBatenpHas iargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511770 (mara
obpamenus: 05.042023).

2. Kpusomanko, C. H. ConpoTuBienre MaTepuasoB : Y4€OHUK U IPAKTUKYM IS
By30B / C. H. KpuBomanko. — 2-e u3., nepepad. u gon. — Mocksa : U3natensctBo FOpaiir, 2023.
— 397 ¢. — (Boicmee obpazoBanne). — ISBN 978-5-534-00491-5. — TekcT : 5neKTpOHHBIH //
Oo6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510729 (mara
obpamenus: 05.04.2023).

4.3 lonmosHMTEJbHAS JUTEPATYPA

1. Pactspkenue, cxxaTue, KpydeHne U u3rud. ['eomeTpudeckne XapakKTepUCTHKH TUIOCKUX
cedyeHui. MeToanueckne yKa3aHus K BHITIOTHEHUIO pacyeTHO-Tpadudeckux padoT Mo Kypey
«Conpotunenue marepuaniony (Ne 2492). [anextponnslii pecypc]/ Kpamckoit H.A., Yabynun U.C.
— 2 u3x., ucnp.u aomn.- M.: MI'TY «MAMM», 2011 —82c.

URL: http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

4.4 DiaekTpoHHBbIEe 00pa3oBaTeIbHbIE PeCYPChI
1. Kypc «Conpotuienue matepuanoBy (1 Moayins)

URL.: https://online.mospolytech.ru/course/view.php?id=83

5. MarepuajibHO-TeXHU4YECKOEe 0OOecredeHune

. CrnenmanusupoBanHas jabopatopusi kadenpsl «JlMHaMuKa, MPOYHOCTH MAIIUH U
conpoTtusiieHue marepuanosy (aya. H-211a, H-209) ocnamennas:
YueOnas ucnsiTaTenbHas mammaa MU-40KY
Jlab6opaTtopusbiit komrieke JIKCM-1K
YHuBepcaabHbIN Y4eOHBIH KOMIUIEKC IO COMPOTUBIICHNIO MaTepuaiioB CM-1 (2 mT)
YHuBepcalbHbIM KOMIUIEKC JJIs IpoBeAeHUs JabopaTopHbIX padoT CM-2 (2 mr)
MastaukoBslil koriep MK-300
Aypautopun JUTsl IPaKTHYECKUX 3aHATUH Kadeapsl «/{nHaMuka, MpoYHOCTh MAIIWH H
conpoTtuBiieHne Marepuanosy (aya. H-211a, H-209) ocHamienHblie:

R

l. MenoBas nocka
2. [IpoekTop
3. Hacrennslii 3xpan

6. MeToanyeckue peKOMeHIaluu

6.1 MerToauyeckne peKOMEHAAIUN /sl IPENoAaBaTeJis 10 OPraHu3alumn
o0yueHus
6.1.1. O0pa3zoBaTesibHbIE TEXHOJIOTUH


https://online.mospolytech.ru/course/view.php?id=83
https://urait.ru/bcode/510729
https://urait.ru/bcode/511770
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
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Bo3MokHO npoBeieHNe 3aHATUH U aTTecTallii B JUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CUCTEMBI TUCTaHIIMOHHOrO 00yuenus ynusepcureta (C1O-LMS). Ilopsaok nposenenus padot B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIbHBIMHM PACHOPSDKEHHSAMHM IPOPEKTOpa IO
y4eOHOI paboTe W/ WU IICHTPOM Y4eOHO-METOINIECKON PabOTHI.

Meronuka mnpenonaBaHust AUCHUILINHBI «CONpPOTHBIEHHE MAaTEpUAIOB» W peaTu3ariys
KOMIIETEHTHOCTHOI'O TOJXOJa B U3JIO)KEHUM M BOCHPUATHM MaTepuana IperycMaTpUBAET
UCTOJIb30BaHUE CIEAYIOIINX AaKTUBHBIX M WHTEPAKTHUBHBIX ()OPM NPOBENEHUS TPYIIOBBIX,
WH/IMBUYAIbHBIX, AyIUTOPHBIX 3aHATHH B COYETAaHHMM C BHEAYIUTOPHOH pPabOTON C LENbIo
(hopMHUpPOBaHUS M pa3BUTHUS TPOPECCHOHATBHBIX HABBIKOB, O0YJAFOIIINXCS:

— TOJTOTOBKA K BBIMOJHEHUIO TAOOPAaTOPHBIX paboT B JIaOOPAaTOPHUSIX By3a € MOCIEIYIOIUM
pacyeToM U 3alIuTOM;

— 3aIUTa U UHIUBUAYAIbHOE 00CYXK/IEHUE BBITIOIHIEMBIX pacueTHO-TpapuIecKuX paboT;

— OpraHu3alysi ¥ TNPOBEIEHUE TEKYIIEro KOHTPOJIi 3HAHUH CTYAEHTOB B (opme
TECTUPOBAHUS;

B3aumoneiictBue mnpenojaBaTenss CcO CTYACHTAaMH MOXXHO pa3feiuTh Ha HECKOJIbKO
COCTABJIAIONINX — JIGKIIMOHHBIE, MPAKTUYECKHE U JTaOOpaTOpHBIE 3aHATHA U KOHCYJIBTHPOBAHUE.
[TpenonaBaTens AOMKEH MOCIENOBATEIBHO BBIYMTATh CTYAEHTaM psf JIEKLUH, B XOA€ KOTOPBIX
CIIelyeT COCPENOTOYMTh BHUMAHUE HAa KIIOUEBBIX MOMEHTaX KOHKPETHOIO TEOPETHUYECKOTO
MaTepHuaia, a TakKe OpraHU30BaTh MPOBEACHUE NMPAKTHUUYECKUX 3aHATHH TaKuM 00pa3oM, 4TOOBI
aKTUBU3MPOBATh MBILIUIEHUE CTYJIEHTOB, CTUMYJHMPOBAaThb CAMOCTOSITEILHOE W3BJICUEHUE HMHU
HEoOXoauMOH HH(OpMaMK W3 Pa3IUYHBIX HCTOYHMKOB, CPABHUTENBHBIM aHAIN3 METOJI0B
pELICHHI, CONOCTAaBJIIEHHE TMOJYYCHHBIX pe3yJbTaToB, (OPMYIUPOBKY U  apryMEHTAIUIO
COOCTBEHHBIX B3IVIAZI0B HA MHOTHE CIIOPHBIE IPOOIIEMBI.

[lepen HauanoM npenogaBaHus MPENOIaBaATEN0 HEOOXOAUMO:

- U3Y4UTh pabovyIo IpOrpaMMmy, LeIu U 3aJa4u AUCIUIINHBI;

- YETKO MpPEICTaBIATh cede, Kakue 3HaHWsS, YMEHHS U HAaBBIKM JIOJDKEH IpHOOpecTH
CTYIEHT;

- MO3HAKOMUTCSI ¢ BUAAMU Y4eOHOU pabOThI;

- U3YYUTh COZICpP>)KaHUE pa3AeIoB JUCHUILINHBL.

B xozxe neKIMOHHOro 3aHATHS MPEnoJaBaTelb JOKEH Ha3BaTh TEMY, Y4eOHbIE BOIPOCHI,
03HAKOMUTB CTYJICHTOB C IIEPEYHEM OCHOBHOM U JJOTIOJHUTEIBHOM JIUTEPATYPhI 110 TEME 3aHSITHS.

Bo BcrynurenbHO#H yacTu JeKIMH 0OOCHOBATh MECTO M pOJb M3y4aeMoOil TeMbl B
y4eOHOH TUCIMITIMHE, PACKPHITh €€ MPaKTHUecKoe 3HaueHue. Ecnu unraeTcs He nepBast KLU, TO
HEOOXOMMO YBfA3aTh €€ TeMy C NpeAblaylled, He Hapymas JOTMKH H3JI0KEHUS y4eOHOTro
Mmatepuana. JIekiuo cienyer HauuHaTh, TOJBKO YETKO 0003HAUUB €€ XapakTep, TeMy U Kpyr Tex
BOIIPOCOB, KOTOPHIE B €€ X0/1e OyAyT pacCCMOTPEHBI.

B OCHOBHOI YacTH JIEeKIIMHU CIEAYyeT PAacKpbIBaTh COJEpXKaHHE y4EeOHBIX BOIIPOCOB,
aKLEHTUPOBAaTh BHUMAaHHUE CTYACHTOB Ha OCHOBHBIX KaTETrOpHUsAX, SBIECHUSAX M Ipolieccax,
0COOEHHOCTSX UX MpOTeKaHHs. PacKpbIBaTh CYIIHOCTb MCOJEPKAHNE PA3IMUHBIX TOYEK 3PEHUS U
HayYHBIX TIIOIXOJI0OB K OOBSICHEHHIO TeX WM WHBIX SBIEHHH u mpoueccoB. Cnemyer
apryMEHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO HMO3MILHUIO MO CIHOPHBIM TEOPETHYECKUM BOIIPOCAM.
ITpuBoauTh npuUMeEphl. 3anaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOTO MaTepuana pUTOPUYECKHE
BONPOCHl M CaMOMY JaBaTh HAa HUX OTBET. OJTO CIOCOOCTBYET aKTHUBHU3ALMM MBICIMTEIBHOM
JIESITEIBHOCTH CTY/IEHTOB, IOBBIIICHUIO MX BHMMAHHSA W HMHTEpeca K MaTepualy JIEKIHH, €€
conepxanuto. IlpenonaBaTens AOMKEH PYKOBOAUTh pabOTON CTYJEHTOB MO KOHCIEKTUPOBAHHIO
JICKIIMOHHOTO MaTtepHaja, MOJYepKUBAaTh HEOOXOAMMOCTb OTPaKEHHUs B KOHCIEKTaX OCHOBHBIX
TTOJIOKEHUH U3ydaeMOU TeMbl, 0CO00 BBIJICIISAS KAaTETOPUMHBIN armapar.

B 3aki1rounTeNnbHONM YacTH JIEKIMHU HEOOXOIMMO c(HOpMYyITUpOBaTh OOIIKE BBIBOJIBI
10 TEME, PACKPBIBAIOLINE COJEPHKAHUE BCEX BOIPOCOB, OCTABIECHHBIX B JIeKIMH. OOBABUTH MJIaH
OUYEPEHOTO CEMUHAPCKOTO WM JabOpaTOPHOTO 3aHATHSA, JaTh KpaTKUE PEKOMEHJAIMU IO
MOJArOTOBKE CTYJEHTOB K CEeMHMHAapy WM JlaboparopHoi padore. OnpelnennuTh MECTO U BpeMs
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KOHCYJIBTAIlMH CTYJICHTaM, TIOXKEJIaBIIUM BBICTYIIUTh Ha CEMUHApe ¢ JOKIaJaMu U pedepaTamu 1o
aKTyaJlbHBIM BOITPOCaM 0OCYKIaeMON TEMBI.

[lenb mpakTUYECKUX U TaOOPATOPHBIX 3aHATHUIH - 00ECTIeYnTh KOHTPOJIb YCBOCHHS Y4EOHOTO
Marepuaia CTyJAeHTaMH, paclIMpeHue W YriryOJeHue 3HAHUM, MOJTYYEHHBIX MU Ha JICKIUSAX U B
Xolle caMocToATeldbHOH paborhl. [loBbimeHne 3¢G(GEKTUBHOCTH MPAKTUUYECKUX  3aHATUI
JIOCTUTAETCS TOCPEJICTBOM CO3/IaHUSl TBOPYECKOM OOCTAaHOBKH, pacHoJararwiieid CTYJIEHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IUIAJIOB U CYKICHHI MO 0OCYXJaeMbIM BONpPOCaM, >KEJIaHHUIO Y
CTYJICHTOB IMOPa0OTaTh y TOCKU MPHU PEIICHUH 3a/1a4.

[Tocne KakaoOro JEKIMOHHOTO, JAaOOPaTOPHOTO W MPAKTUYECKOrO 3aHATHS CAeNaTh
COOTBETCTBYIOIIYIO 3allMCh B )KypHajaxX ydyeTa MOCEHIaeMOCTH 3aHSTHI CTyJEHTaMH, BBISICHUTH Y
CTapOCT y4€OHBIX TPYII MPUYHMHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOAUTH rpynmnoBbie U
WHJUBU]TyaJIbHbIE KOHCYJIBTAIIMM CTYACHTOB 10 BOMPOCaM, BO3HUKAIOIIUM Y CTYJICHTOB B XOJ€ UX
MOJATOTOBKU K TEKYIIEH U MPOMEXYTOUYHOM aTTecTalliu MO y4eOHOM TUCIUIUINHE, PEKOMEHI0BaTh
B MTOMOIIh Y4EOHBIC U JPYyTHe MaTEpUabl, a TAKKE CIPABOYHYIO TUTEPATYPY.

DK3aMeH M0 TUCIUIUIMHE MPOBOAUTCS B (hopMe MUCHbMEHHOIO 3K3aMeHa C MOCieayIome
WHANBUAYAIBHOH Oeceloil CO CTYyJIGHTOM Ha OCHOBE BOMPOCOB, CQOPMYIUPOBAHHBIX B
HK3aMEHAlMOHHBIX OuiieTax. B OuiieT BHOCUTCS JBa TEOPETHUECKUX U OJMH MPAKTUYECKUN BOIIPOC
U3 Pa3IUYHbIX Pa3/ie]IOB JUCUHUIUIMHBI JUIisl 0oJjiee TOJHOM MPOBEPKU 3HAHUU CTYyJEeHTOB. OleHKa
BBICTABIIICTCS TperojaBaTesieM U OOBSABISETCS mocie oTBera. [lpemonaBarens MPUHUMAIOLIUI
9K3aMEH JIMYHO HECET OTBETCTBEHHOCTH 3a MPaBUILHOCTh BBICTABICHUS OLICHKHU.

6.2 Meroauueckue yKazaHusl 1JIs 00y4alOMIMXCS 10 OCBOCHHUIO TN CIIMILIHHbI
3agauaMy caMOCTOSTENbHOM pabOThI CTYICHTOB SIBJISIOTCS:

* Cucremarnzanus W 3aKpEIUICHHE ITOJIYYEHHBIX TEOPETHYECKUX 3HAHUM M NPAKTUYECKUX
YMEHUH CTY/IEHTOB;

*  VYrnyOneHue U pacImpeHne TEOPETUIECKOH MOITOTOBKH;

* dopmupoBaHHEe YMEHUH HCMOJIH30BaTh HOPMATHUBHYIO, CIPABOYHYIO JOKYMEHTAIUIO U
CIIEIUANIBHYIO JIUTEPATYPY,

* Pa3BuTHe TO3HABATEIBHBIX CIIOCOOHOCTEH W AaKTUBHOCTH CTYJCHTOB, TBOPYECKON
MHUIIMATUBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

* Hcnonp3oBanne marepuana, COOpaHHOTO H MTOTYYSHHOTO B XOJI€ CAMOCTOSTEIbHBIX 3aHATHI
Ha MPAKTUYECKUX 3aHITHUSX, MPU HAMMCAHUN KYPCOBBIX M BBITYCKHOW KBATU(DUKAIIMOHHON
pabot, st 5pPeKTUBHOM MOATOTOBKH K HUTOTOBOMY 3a4ETY.

W3yueHne JUCHUIUIMHBL JIOJDKHO CONPOBOXKIAThCA WHTEHCHBHOM CAMOCTOSTEIBHOMN
paboToil CTy/IEHTOB ¢ PEKOMEHAOBAaHHBIMH MPENOAaBaTeIsIMU JTUTEPATYPHBIMA UCTOYHUKAMU U C
MaTepuagamMH, MOJTyYeHHBIMU Ha JIEKIIMOHHBIX, IPAKTHUECKUX 3aHATUAX U JIaOOpaTOPHBIX padoTax.
CTyneHT NOJDKEH NOMHUTb, YTO HAUMHATh CAMOCTOATEIbHBIE 3aHATHS CIEAYET C IEPBOrO JHS
M3Y4YEHUs TUCHUIIIMHBI U IPOBOJUTH UX PErysIsipHO. O4eHb BaXKHO MPWIIOKUTh MAKCUMYM YCHJIUH,
BOJIM, YTOOBI 3aCTaBUTH ce0s1 pabOTaTh C MOJHOM HArpy3KOH C MEepPBOro JHS.

Kaxxaplii cTyI€HT IOJDKEH caM IUIaHUPOBAaTh CBOIO CaMOCTOSITENIBHYIO padoTy, UCXOAS U3
CBOMX BO3MOXHOCTEH M NPHOPHUTETOB. DTO CTUMYJHUpPYET BBIIOJHEHHE palboThl, co3aeT Oojee
CIOKOWMHYI0 00CTaHOBKY, YTO B UTOI'€ MOJIOKHUTEIBHO CKa3bIBACTCA HA YCBOEHUH MaTepHaa.

Ha ocHOBe u3yueHHsI peKOMEHI0BaHHOM JTUTEpaTyphl 11€1eCO00pa3HO COCTaBUTh KOHCIEKT
OCHOBHBIX TEPMHUHOB, MOJIOKEHUI U ONpeeIeHni, TpeOYIOIUX 3alIOMUHAHUS U HEOOXOAUMBIX IS
OCBOCHHUS PA3EJIOB IUCLHHUIINHBIL.

Jnst ToiogoTBOpHOM pabOTh HEMAJIOBAKHOE 3HAYEHHWE WMEET OOCTaHOBKA, OpraHU3aIIMs
pabouero mecta. HyxHO nOOHTBCS, YTOOBI MECTO pabOTHI MO BO3MOXKHOCTH OBLIO MOCTOSTHHBIM.
Pabota Ha MpUBBIYHOM MecTe JienaeT ee Ooyiee MmIoA0TBOPHOM. [IpogyKTUBHOCTE pabOThI 3aBUCUT
OT IIPaBUJIBHOTO YE€peNOoBaHUs TpyJa U oTasixa. [losTomy Kakaple yac WIM ABa CIEAyeT JeaTh,
nepepblB Ha 10-15 mMuHyT. BBRIXOAHBIE NHM JIydllle NMOCBATUTh AKTUBHOMY OTIBIXY, 3aHITHAM
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CIIOPTOM, MIPOTYJIKAMH Ha CBEKEM BO3IyXe U T.I. Jaxke mepekiroueHue ¢ 0THOTO BUa YMCTBEHHOU
paboThI HA IPYTON MOXKET CITY>KUTh AKTUBHBIM OTIBIXOM.

Ocob6oe MecTo yaenseTcsi KOHCYJIbTUPOBAHUIO, KaK OHOW n3 (hopM 0O0yUeHHUS U KOHTPOJIS
camocTosATeNIbHOW paboThl. KoHCynbTHpOBaHME mpennoiaraeT ocoObM 00pa3oM OpraHU30BaHHOE
B3aUMOJICHCTBHE MEXIy IPEIoaaBaTeIeM-KOHCYIbTAHTOM M CTYJICHTaMH, HalpaBlIeHHOE Ha
paspcuicHuc HpO6JIeM U BHECCHHUE MO3UTUBHLIX U3MCHEHHUH B ACATCIIbHOCTDb CTYICHTOB.

7. DoH/ OLIECHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJbTATOB 00y4YeHUsI

dopma MPOMEKYTOUHOM aTTECTALIUN: IK3AMEH.

[IpomexxyTouHas arTecTanus o0yyaromuxcs B popme SK3aMeHa POBOAUTCS 110
pe3yJIbTaTaM BBITIOJHEHHUS BCEX BUIOB YUeOHOU pabOTHI, IPEAYCMOTPEHHBIX YICOHBIM IIJIAHOM I10
JAHHOW JUCLMILIMHE (MOAYIIIO), IPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThl TEKYIIErO KOHTPOJIS
yCIIEBaeMOCTH B Te4eHHE ceMecTpa. OleHKa CTENeHH JOCTIKEHHS 00yJalONIMMHUCS TUITAHUPYEMBIX
pEe3yJIbTaTOB OOYUYEHUS 1O AUCHUTIINHE (MOIYIIIO) MTPOBOIAUTCS MPETOJaBaTEIeM, BEAYIITIM
3aHATHS 110 TUCIUIUTHHE (MOJIYIII0) METOIOM SKCIIEPTHOU onleHKH. [1o uToram nmpoMexyToYHOH
aTTECTaIlMU 10 JUCUHUILIMHE (MOJIYJII0) BBICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOIIO»,
«yJIOBJIETBOPUTEIHLHOY WIIH «HEYIOBICTBOPUTEIHHOY.

K HpOMeXCYTOqHOﬁ aTTeCTAllUU NOITYCKAIOTCA TOJILKO CTYACHTHI, BBIITIOJTHUBIINEC BCC BU/bI
y4eOHOI paboThI, MPEayCMOTPEHHBIE paboueli mporpaMmmoil mo qucturinHe « ConmpoTUBIEeHNE
MaTepHaioBy:

- BBITIOJTHUJIM Y 3AIIUTHIIA TPU pacueTHO-Tpaduyeckre padoThI,

- BBITIOJTHUJIM TPU KOHTPOJIbHBIE pabOoThI;

- BBITIOJTHWJIM | 3AIUTHIIA JJaOOpaTOPHBIE paOOTHI;

- BBIIIOJIHHUJIM TPU MPOMEKYTOUHBIX U OAUH HUTOTOBBIN TECT.

7.2 I1lIkajna 1 KpUTEPHUH OLEHUBAHNS Pe3yJIbTATOB 00yUeHHSs

HIxana oneHuBaHUSA Onucanmne

Beinmonuensl Bce BUAbl y4eOHOM pabOThl, MpPEeAyCMOTPEHHbIE
yueOHbIM IU1aHOM. CTYJIeHT JAEeMOHCTPUPYET COOTBETCTBUE
0 3HAHUM, YMEHUWH, HaBBIKOB TMpPHUBEIEHHBIM B  TabIMIAax
TIHHO nokaszaresiei,  omepupyer  NPUOOPETEHHBIMM  3HAHMSAMH,
YMEHHUSIMH, HaBbIKAMM, TPUMEHseT UX B  CHUTYyalHsAx

MMOBBIIIEHHON CIIOKHOCTH.

BeimonHensl Bce BUABI y4eOHOM pabOThI, MpPEAyCMOTPEHHBIE
yueOHbIM maHoM. CTyIeHT JeMOHCTPHUpPYEeT He IOJHOe
COOTBETCTBUE 3HAHUN, YMEHMH, HABBHIKOB IIPUBEACHHBIM B
TabNMUIIaX  TOKa3aTeleH, olepupyeT  IpHUOOpPETEHHBIMU
Xopo1o 3HAaHUSMH, YMEHUSMHU, HaBbIKAMHU, MPUMEHSET UX B CUTYyalMsIX
MOBBILICHHON CJIOKHOCTH. [Ipyu 3TOM MOTyT OBITH JOMYLIEHBI
HE3HAYUTENbHbIE OLIMOKM, HETOYHOCTH, 3aTPyAHEHUS Ipu
AHAIMTUYECKUX OIlepalusax, MEPEeHOCe 3HAHMM M yMEHHH Ha
HOBBI€, HECTAHJaPTHbIE CUTYyallUH
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BrimonHeHsl Bce BUIBI yueOHOW palOThI, MPEayCMOTPEHHBIC
yueOHbIM TaHoM. CTyIeHT JeMOHCTPHpPYEeT He TOJTHOE
COOTBETCTBUE 3HAHW, YMEHHWH, HAaBHIKOB IPHBEICHHBIM B
Ta0nMIaX TOKa3aTesiel, TUIOXO OIMEepUpyeT NPHOOPETEHHBIMHU
VY IOBJIETBOPUTETHHO 3HAHUSMH, YMCHHSMH, HAaBBIKAMH TPUMEHSET HX B TIPOCTBIX
curyarusx. [Ipu 3ToM MOTYT OBITH JIOMYIIEHBI HE3HAUUTEIHLHBIC
OMMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYCCKUX
orepanusx, TEpPeHoce 3HaHWH ©W yMEHHH Ha  HOBBIC,
HECTaHAAPTHBIC CUTYAIUH

He BbmonHeH oauH uiau Oojee BUAOB Y4eOHOH paboTHI,
IPEIYyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYAEHT JAEMOHCTPUPYET
HEMOJIHOE  COOTBETCTBME  3HAHUM,  yMEHUIl,  HaBBIKOB
NPUBEJICHHBIM B  TaOMUIaX TOKa3aTened, JIOMyCKaITCs
HeynosnerBopurenbHo .

3HAQUUTENbHBIC OIIMOKH, MpPOSBISETCS OTCYTCTBUE 3HAHMHU,
YMEHHUH, HaBBIKOB IO PALY MOKazaTesied, CTYAEHT UCIBITHIBAET
3HAUMUTENbHBIC 3aTPYJHEHUS IMPH ONEPUPOBAHUM 3HAHUAMHU U

YMCHUAMHU IIPU UX TEPCHOCC HA HOBBIC CUTYAllUH.

7.3  OueHo4HbIE CpeCTBA

7.3.1. Tekyuuii KOHTPOJIb

-Pacuetno-rpaduueckas pabora Nel «Pacuer cucteM ¢ aiaeMeHTaMH, pabOTaroIUMH Ha
pacTspKkeHue (CKaTHe)», COASPKUT JIBE 33J]a4M MOCBSIIIEHHBIX PacueTy CTaTUYECKH ONPEISIUMbIX U
CTaTUYECKH HEOIPEICIIMMBIX CUCTEM, PA0OTAIOIINX HA PACTsDKEHHUE, CoKaTHe.

- PacuetHo-rpaduueckas padbora Ne2 «PacueT cuctem ¢ anieMeHTaMu, pabOTaAIOIIMMH Ha
KpYUYEHUE», COJIEPIKUT ABE 3a/1a4y MOCBALIEHHBIX PACUETy CTATUYECKHU ONPENETUMBIX U CTATUYECKH
HEOIpeAETUMBIX CUCTEM, PA0OTAIOIINX HA KpyUEHHE.

- Pacuetno-rpaduueckas padota Ne3 «I'eomerpuueckue XapakTepUCTUKH MIIOCKUX
cedyeHui. Pacuer cuctem ¢ aeMeHTaMu, pabOoTaIOUIMMH Ha U3TU0», COEPKUT JIBE 3a]1a4M, OJIHA U3
KOTOPBIX MOCBSILEHA ONPENEICHUIO T€OMETPUUECKUX XapAaKTEPUCTHUK INIOCKOTO CEYEHMS,
MMEIOLIET0 OCh CUMMETPHH, a BTOpas 3a/1aya MOCBALIEHa pacueTy KOHCOJIbHOM OajKu Ha U3ruo,
MOCTPOCHMIO SMIOP BHYTPEHHUX CUIIOBBIX (PAKTOPOB M OMPEAETICHUIO Pa3Mepa MONepeyHoro
Ce4eHHUs OaJIKHu.

- TOJArOTOBKA K BBIIIOJHEHUIO, BBIIIOJIHEHUE, IPOBEECHNE PACUETOB U 3aLUTA IIECTH
1ab0paTOPHBIX padoT.

- BBIIIOJIHEHUE TPEX TECTOB I10 OCHOBHBIM paszzesiaM AucuuIiInHbl (Tect Nel «OcHOBHBIE
MOHATHS U PACTSKEHHE-CokaThue», TeCT Ne2 «HUucThiil caBUT U KpydeHHe», TecT No3
«['eomeTpuueckue xapakTepuCTHUKU U U3ru0»). Eciam B mporiecce BHIOTHEHUS TECTa CTYIEHT,
MOJTy4aeT KOJIMYECTBO OaJJIOB MEHbIIIee, Y4eM HE0OXO0IMMO ISl 3a4€Ta IO TECTY, TO Ha dK3aMeHe
€My MOTYT OBITh 33J1aH BOIIPOCHI [T0 TEME TECTa.

- BBITIOJIHEHUE TPeX KOHTPOJIbHBIX padboT A 3auuTsl PI'P (konTponbHas paborta Nel
«PacTspxenue-cxaruey, KOHTposbHas padota Ne2 «Kpyuenue», KontponsHas padota Ne3
«M3ruoy).

PacuetHo-rpaduueckue paboThI IPOBOAATCS O HHIUBUAYATLHOMY 3a/IaHHIO.
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7.3.2. IIpomexyTOUHAs aTTECTALMS

[IpomexxyTouHast aTTecTarysi MPOBOJUTCS B (DOpME MUCHMEHHOTO 3a4eTa ¢ MOCIEIYIOINUM
colOeceoBaHMeM MO Marepuainam otBera. /[ gomycka K 3a4eTy CTYICHTHI JOJKHBI BEPHO
BBHITIOJTHUTH U 3aIUTUTh TPU pacyeTHO-Tpaduveckre paboThl, TAKKE MIECTh JIAOOPATOPHBIX PaOOT.
3adeTHBI OWJIET COACPKUT JIBa TCOPETHUYECKUX BOIpoca W OfHy 3amady. CIHCOK BOMPOCOB,
BBIHOCUMBIX Ha 3a4CT BBIAACTCA CTYACHTAM Ha MCPBOM 3aHATHH. I[HSI IIOATOTOBKHW W HaIlMCaHUA
OTBEeTa Ha OWJIET W pellIeHue 3aJlauM CTYICHTY Bbiaensercs 35 MuHyT. B mporecce npoBeaeHus
cobOeceloBaHUs CTYACHTY MOTYT OBITh 3aJlaHbl JIOTIOJHUTEIHHBIC BOIPOCHI, HE BBIXOIAIINE 3a
paMKu U3y4E€HHOTO Kypca.

OOpa3sisl TECTOBBIX 3aJaHUi, 3aJaHHi pacyeTHO-rpadUIecKuX paboT, KOHTPOJIBHBIX 3a/1a
U 3a4E€THOTO OMiera;
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IIpumep 3x3aMeHALIMOHHOIO OUJIeTa
no kypcy «ConporuBjieHne MaTePUAIOB»

MUWHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUUCKOM DEJNEPALINN
DEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICILEI'O OBPA30OBAHIS
«MOCKOBCKHNH NOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/[uHAMUKa, IPOUHOCTH MAIIMH H CONPOTUBICHAE MATEPHUATIOBY
Jucrumaa ConpoTHBICHHE MaTepUanoB

Hampasnenue 22.03.01 «MaTepuanoBeieHUE U TEXHOJIOTUSI MATEPUATIOBY»

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 7.

1. Hanpspxkenus u nedopManiuu npu cABUre. 3aKOH MapHOCTU KacaTeNbHBIX HaNpsHKeHUH. 3aKOH
I'yka ipu crusure.

2. CraTu4ecku HeolpeaeIuMble 3a1a4H Ha PACTSKEHHUE — C)KaTHe. Y YeT MOHTAKHBIX 3a30pOB U
TEMIIEpaTyphl.

3. 3agaua

YTBepxkJIeHO Ha 3aceaHuu Kaeapbl «  » 201 _ r., npotokoia Ne .

3aB. kadenpoii /A.A.CxBoOproB/
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[Tepeuens BonpocoB k sk3ameny (OIK-1)

Bonpocsl

Ienu u 3agaun kypca. Mctopus pa3BUTHS HAyKH O TPOYHOCTH. OCHOBHBIE
runoTessl u gonymeHus. OOBEKTH pacyeTa U pacyeTHbBIE CXEMBI

Cwibl BHEIIHHUE M BHYTpeHHHE. MeTon cedeHuid. BHyTpeHHUE CUIIOBBIE
baxTopsl

Hamnpsoxenune. CBs3b HaNpsDKEHUN ¢ BHYTPCHHUMU CHIIOBBIMU (DaKTOpaMu

Jedopmaruu u nepemMereHus

BuyTpeHHne cuinoBele (aKTOpHI, HampspKeHHS W JAedOopMalyy  Ipu
pacTsHKEHUHU — CHKATHH MIPSIMOTO Opyca

Hampspkennss Ha HaKJIOHHBIX Iutomiagkax. IloTeHnmansHas sSHeprus
ynpyrux aedopmariuii

3akon I'yka. Koaddumment [Tyaccona

HcnbiTanue maTepualloB Ha pPAcTsDKEHME — CkKaThe. MeXxaHuuyeckue
XapaKTEPUCTHUKHU. Juarpammsl pacTsDKEHUS pealIbHbIC U
CXEMaTU3UPOBAHHBIE

[IpenenbHast Harpy3Ka. Y cI0BUS MPOYHOCTH IPU PACTSKEHUU-CKATUU

Hanpspokenus u nedopManuy mpu cABUTe. 3aKOH MAPHOCTH KacaTelbHBIX
HanpsHKeHU U
HaHpﬂ)KeHI/ISI Ha HAKJIOHHBIX IUIOIIAAKaX IMPU CABUTC

[ToTennmanpHass SHeprus ynpyrux aedopMamuii TpH CABUTE. Y CIOBHE
MIPOYHOCTH MPHU CIIBUTE

CBs13b MEXIy MOIYJISIMU YIPYTOCTH MEPBOTO M BTOpOro pojaa.3akoH ['yka
P C/IBUTE

[Tnomans. Cratudeckue MoMeHTHI. OcCeBble U IEHTPOOEIKHBIE MOMEHTHI
uHepuuu. IlossapHblil MOMEHT nHepuuu. Paguyc nuaepuuu

3aBUCHMOCTh MEXKJy MOMEHTAMU WHEPLUU IPHU MapalIeIbHOM MEPEHOCE
oceit

3aBUCHMOCTh MEXJIYy MOMEHTaMH UHEPLUHU IIPH OBOPOTE OCEr

['maBHBIE OCH W TJaBHbIE MOMEHTHI MHepIHH. OnpeseneHne MoNoKeHUs
IJIAaBHBIX OCeH W BBIYMCIICHHE 3HAYECHUH TJIABHBIX MOMEHTOB WHEPIHH
Pa3INYHBIX TOMEPEYHBIX CEUCHHUH

Kpyudenne Opyca Kpyriioro momnepedHoro cedeHusi. BHyTpeHHue cuiioBbie
(baxTopsl, HANPSDKEHUS U 1ehopMaIiy IPU KPYUESHUN

[TorenumanbHas sSHeprust nedopmanuu mpu KpydeHuu. Pacdersl Ha
MIPOYHOCTH U KECTKOCTh NMPH KPyUECHUH

Pacuer BUHTOBBIX IMIMHIAPUYECKUX NMPYXHUH. OnpeaeneHne HanpsHKeHUH
B TpyXkuHaX. Pa3nuusble cnocoObl oOmpeneneHuss TNepeMeleHud B
npy>KHHAX

Kpyuenue Opyca mpsMOyroipHOTO MONEPEYHOro cedeHus. [lemnmaHanus
CeUCHHUS

CraTuyecku HeolpeIeIMBbIe 3a7laui Ha KpyUeHUe

N3rub. Brytpennue cumnossie (axTopbl mpu u3ruode. [loctpoenue smrop
MIOTIEPEYHBIX CHJI U M3TUOAIOIIUX MOMEHTOB

Huddepennmanbapie 3aBUCUMOCTH MEXK]Ty U3THOAIOIITUM MOMEHTOM,
IIONIEPEYHON CUJION U UHTEHCUBHOCTBIO PACIpECIICHHON HAarpy3Ku

Koa xomMnereHuun

OIIK-1
OIIK-1

OIIK-1
OIIK-1
OIIK-1

OIIK-1

OIIK-1
OIIK-1

OIIK-1
OIIK-1

OIIK-1
OIIK-1

OIIK-1
OIIK-1
OIIK-1

OIIK-1
OIIK-1

OIIK-1
OIIK-1

OIIK-1

OIIK-1

OIIK-1
OIIK-1

OIIK-1
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HopwMmanbHoe HanpskeHue Mpu YUCTOM U3Tude

KacaTenbHbIX HaNpsHKEHUH B MONEPEYHBIX CEYCHUAX Opyca MpH
MOTIEPEYHOM U3THOE

YcnoBue ctaTuyeckoi MpoyHOCTH. ParmonanbHeie (OpMBI CEUSHHS
Oanok. [loreHunanbHas sHeprus

JuddepennunansHoe ypaBHEHHE YIPYTOi OCH OaIKH

Nuterpan Mopa u npasuiio Bepemarnna

basnka paBHOTO COpOTHBIECHHS U3THOY

OIIK-1
OIIK-1

OIIK-1

OIIK-1
OIIK-1
OIIK-1
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IIpumep 3K3aMeHAIMOHHBIX M KOHTPOJIBHBIX 3a1a4 (OIIK-1)

Jlyist 3a1aHHOTO CTyIIeHYaToro opyca
i HEOOXOIUMO:
[ 1. IloctpouTh »SHIOPBI HOPMAaJbHBIX CHII,

3F = |l 2F R HOPMAJIBHBIX HAINPSKEHUH W TNEepEeMEICHUN
e e —"'L' ““““ — bt — — CceuyeHMI

i
. 2. Ompenenuth pabOTy BHENIHUX CHI H
I 2 . F i > bk HOTEHIUAIIBHYIO SHEPTHIO Ie(popMauu

Jns 3agaHHOrO  CTYNEHYAaToro  Baja,
; ® 5 T MMEIOIIETO KPYIJIOe TIOMEPEYHOE CEUCHHE
HEOOXOIUMO:
[TocTpouTh BMIOPHI KPYTSIIMX MOMEHTOB,
KacaTelIbHBIX  HaNpsHKEHUH U YIJIOB
B3aMMHOT'0O ITOBOPOTA CEYEHU M.

o Jlns 3amanHOi KOHCOJBHOW OaIKH
_tl_\’-[ HEO0OXOTIMO:
[TocTpOHTB MIOPHI OMEPEUHBIX CHIT U

1 t i t j A3ruOaroInuX MOMEHTOB.

q [ [punsars: F=ql, M= gl

IIpuMepsbI TeCTOBBIX 3aaHU I
1151 oneHku kommnetennuii (OIIK-1)

Bonpoc Nel.OcHOBHBIMM BUJJaMU MCIIBITAHUM MaTE€pPUAIIOB SIBIISIFOTCSL:
1). ucnplTaHMsI HA TBEPAOCTD U YIAPHYIO BA3KOCTB;

2). ucnbITaHUs Ha KPY4YECHHUE;

3). ucIBITaHMsI HA PACTSKEHHME U CKaTHE.

Bonpoc Ne2.Kakoil MeToA MPUMEHSAIOT JJIsI ONPENEICHUs] BHYTPEHHUX CHUJI B CEUYEHUSIX
CTEpKH:A?

1). MeTo] HaYaNbHBIX [TAPAMETPOB;

2). METO/1 HE3aBUCUMOCTH JICUCTBUSI CUIT;

3). MeTox ceueHuH.
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Bonpoc Ne3. CBoiicTBO TBEpABIX TEJ BO3BpAILAThCS K CBOMM MEPBOHAYAIBHBIM pa3MepaM
MOCJIC MPCKpaAICHUS ,Z[GI\/JICTBI/ISI BHCIIHHUX CHUJI HA3BIBACTCA:

1). yCTOWYHBOCTEHIO;

2). ynpyrocTblo;

3). IPOYHOCTHIO.

Bonpoc Ne4. [IpoBepky Ha NMpOYHOCTH CTEpkHSA AB, mmeromero pasHble JOMYyCKaeMble

HANPSDKEHUS Ha PACTSHKCHHUE U C)KaThe , MPOBOIAT O (hopMyIie:
vy

i
1).o<oy;
2).0=0py;
3).o<.
Bonpoc Ne5 [ cTepkHs, n300paKEPHOr0 Ha PUCYHKE HOPMAJbHBIE HANPSIKEHHS B CEUEHHUU
1-1:
1). paBHBI HYITIO;
F 2F I 2). pacTATUBAIOIINE;
! 3). cXHMaroIIme.
— —_—] < I
1,
v

IIpumep BonpocoB 1Jis1 3alIUTHI J1A00PaTOPHBIX padoT AJs oueHkn kommnerennuii (OIIK-1)

1. Yro SBIAIOCH HENBIO Ia0OPaTOPHOU PabOTHI?

2. Yo sABasANI0CH 0OBEKTOM HCCIIEI0BAHUSA?

3. Kaxoii Bua qedopMaiiu HCIBITHIBAT O0BEKT HCCIISTOBAHMS?

4. Kaxoe oOopynoBaHHME M H3MEpUTENbHBIE MPUOOPHl NMPUMEHSITUCH B padoTe, MPUHIIMII
JEMCTBUS M YTO C UX IMOMOIIBIO U3MEPSITOCH?

Paccka3aTh MOps0K BBIMOJIHEHHS SKCIIEPUMEHTA.

Kakue BeIMYMHBI ONpeICISUTUCH B pab0Te AIKCIIEPUMEHTAIBHO U KaK TO MPOU3BOIMIOCH?

Ha3BaTe equHUIBI ©3MEpPEHUS BETUYHH, ONIPEACIIIeMbIX B paboTe?

=N w

Kak npoBoanioch cpaBHEHHE TEOPETUUECKUX 3HAYEHUI U AKCIIEPUMEHTAIbHO MOJTYYEHHbIX
BEJINYNH?

9. HapucoBarb quarpaMmsbl pacTsDKEHUS IUIACTUYHOIO U XPYNIKOro MaTepuaa?

10. PacckazaTh 0 XxapaKTepHBIX y4acTKaxX JuarpamMMbl pacTsSKEHU?

11. HapI/ICOBaTB AuarpaMMhbl CKaTUs INIACTUYIHOT'O U XPYIIKOT'O MaTepI/Iana?



12

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
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.B uem ornmume auarpammbl ckaTHsd IUIACTUYHOTO MaTepuajga OT JuUarpamMMbl CoKaTUs
XpYIIKOro martepuaa’?

Pacckasatb 0 XapakTepHbIX y4yacTKax AuarpaMMbl CKaTHs?

Cdhopmynupyiite 3akon ['yka?

3anuiuuTe aHaJIUTHYECKOE BhIpa)KEHNE 3aKOHa ['yka B ABYX BapHaHTax?

Kakwue cBolicTBa MmaTepuana onpenenser Mmoayub KOHra, ennnuna usmepenus?

Kakoe HampsbkeHHOE COCTOSTHHE BO3HUKAET B CTEHKE TOHKOCTEHHOM TPyObI IPH KpyueHUH?
Jliist yero B 1abopaTtopHO paboTe onpeAessuIcs Yroi 3aKpyunBaHus?

[Touemy TeH30pE3UCTOPBI HAKICUBAIOTCS MO YTiIoM 45° K ocH TPyObI?

Uto Takoe HEHTpaIbHBIN CII0M B Oanke mpu u3rude?

Kakas reomerpuueckasi XapakTepUCTHKA CEUEHUS OINpeAesieT MPOYHOCTh 110 HOPMaJIbHBIM
HaAIpPsDKEHUSIM IpU u3ruoe?

Kak sxcnepuMeHTanbHO ONpeeTuTh YTkl TOBOPOTA MOMEPEYHOTO CeYeHUs OaIKu?

Kak onpenenuts nepemenieHre npu U3rude ¢ HoMoIso HHTerpaia Mopa?

Yro HazbIBaeTcsl, OANKON paBHOTO COMPOTUBIICHUS?

Kax moxHO MePECUYNTATb KUHEMATUYCCKOC HAI'PY>KCHUC B cuioBoe?
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IIpumep 3a1aHus 1Sl BBINOJHEHUS PacuyeTHO-rpaduyeckoii padoThbl 0 AMCHUIIINHE
«COHpOTI/[B.HeHI/le MaTepHuaJa0oB» JJA OUCHKHA KOMHeTeHHI/Iﬁ
(OIIK-1)

CryneHYaTslii BaJl € OJHHUM 3allleMJICHHBIM KOHIIOM, HMEIOIIMN pPa3NuuHyio (Gopmy
NOTNIEPEYHBIX CEYCHUI Ha KaXIOM Y4YacTKe, 3aKpydeH BHEUIHUMH MomeHtamu 1, T,, Tj, kak
nokasaHo Ha puc.l,a. TpeOyercs:

1) MOCTPOUTSH JMMOPY KPYTAMIUX MOMEHTOB T, ;

2) W3 YCIOBUIl HMPOYHOCTH U KECTKOCTHU 1M0A00paTh pazMepdonepeyHOro Ce4eHus s
KaX/IOTO y4JacTKa Bajia, OKPYTJIMB MOJlyYeHHOE 3HAUeHUe B [Mm] 10 OnrKaifiero O0JbIIero yucia
W3 CTaHJIaPTHOTO psiza (CM. IPHIIOKECHHE);

3) MOCTPOUTH 3MIOPY YIJIOB B3aUMHOI'O IIOBOPOTA CEUCHUH ¢.

Monyns ympyroctd mnpu casure G=8-10'MIla. VcxomHsle NaHHBIE BHIOHPAIOTCS
CTYJIEHTOM Ha OCHOBE UHAMBUAYAJIBHOIO BApUAHTA

Bunel monepeyHsIx ceueHui npeacTaBieHsl Ha puc. 1,0.

KoHCTpyKTHBHBIE OCOOEHHOCTH y3JI0B COEIUHEHUS YUYACTKOB C pPa3IMYHBIMU CEUEHUSIMU HE

paccMaTpuBaTh.

Puc. 1
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