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1 IMNOACHUTEJIBHAS 3AIIMCKA

1.1 Ilesab yueOHOH QM CUUILTHHBI

[enpro y4eOHOM AUCIUILTUHEIL SBISETCS (HOPMUPOBAHKE CIICIIHATIMCTOB, YMEIOIIUX 000CHOBAHHO
U pe3yJbTaTUBHO MPUMEHSTH CYIIECTBYIOIIUE U OCBaMBaTh HOBBIE METOJbI pacuera Ha MPOYHOCTb,
KECTKOCTb U YCTOMYHUBOCTD.

1.2 Ilnanupyemble pe3y/bTAaThl H3yYeHUS IHCIUIINHbBI
B pe3ynbraTe ocBoeHUS yueOHOM NUCHUIUIMHBI CTYIEHT AOJKEH
3HATh:
- METOJbl FIKCIIEPUMEHTAILHOTO ONPEIEICHHS] MEXaHUUYECKUX CBOMCTB U YIIPYTUX MOCTOSHHBIX
MaTtepuaa, HalpspDKeHUH, AedopManyii 1 mepeMeInieHuH;
- OCHOBHBIC 3aKOHOMEPHOCTH pacyera Opyca Ha MPOYHOCTh, )KECTKOCTh M YCTOWYUBOCTH B 00JIaCTH
VIPYTUX U YIPYTO-TUIACTHYECKUX aehopMaIiuii;
- 0coOeHHOCTH pacueTa Opyca IMpu CTAaTHUYECKOM, TMHAMUYECKOM U TOBTOPHO-TIEPEMEHHOM HArpyKCHHH,
- NOPUHIMIBI pacyeTa CTATUYECKH HEONPEACIUMbIX CTEPKHEBBIX CUCTEM;
- BO3MOXHOCTH cOBpeMeHHBIX IBM u nmporpamMmmHoro obecrnedeHus sl peuieHus MPOYHOCTHBIX
3a/1au.
yMeThb:
- COCTaBIIAATh PacyeTHBIE CXEMBbI JJISl peajbHbIX JIEMEHTOB KOHCTPYKLIUMA;
- CTPOUTH AMIOPHI BHYTPEHHUX CUIIOBBIX (DaKTOPOB, IO KOTOPHIM OMPENENATh MMOJ0KEHUE OMACHbIX CEUSHHM
opyca;
- BBIOMpaTh pallOHAJIbHBIE (POPMBI ONIEPEUHBIX CEUEHUI Opyca U ONpPEeeNsITh UX T€OMETPUUECKUE
XapaKTepUCTUKU;
- MPOBOJUTH pacueThl Opyca Ha MPOYHOCTb, KECTKOCTh M YCTOHYHBOCTh B 00JIACTH YIPYTHX Aedopmanuii mpu
CTaTUYECKOM HarpyKeHUU;
- TPOBOAMTH AIEMEHTAPHbBIE pacyeThl Opyca Ha MPOYHOCTH B 00JIACTH YIIPYTO-TIIACTUYECKUX Ie(opMalnii;
- MPOBOJAMUTH JIEMEHTAPHBIC PACUETHI IPU JUHAMUYECKOM (YJapHOM) U TOBTOPHO-NIEPEMEHHOM Harpy>KEHUH;
- AKCHEPUMEHTAIBHO OMPEAEsATh MEXaHUUYECKUE XapaKTEPUCTUKU MATEPUAJIOB;
- HUCHOJB30BaTh METOJIbI COMIPOTHBIICHUS MATEPUAJIOB MPHU MPOSKTUPOBAHUU KOHCTPYKITHI TpeOyemMoii
HAJEKHOCTU U IKOHOMUYHOCTH.
BJIA/1eTh:
- METOJIaMU TEOPETHUYECKOT0 U SKCIEPUMEHTAIbHOI0 aHaIM3a KOHCTPYKLIUNA HA IPOYHOCTbD,
YKECTKOCTb U YCTOMYHUBOCTh C YUETOM CBOMCTB KOHCTPYKIIMOHHBIX MaTepUANOB;
- METOoJaMU pacyeTa KOHCTPYKLUHUN Ui UX ONTUMAIbHOTO UCIOIb30BaHUS.

1.3 MecTo y4eOHOM TUCHMILUIMHBI B CHCTEMe MOATOTOBKH CTYI€HTa

JucriunauHa oTHOCUTCA K 010Ky 1 «/{ucummmunsl (Moynn)y» (6a3oBast 4acTh).

[lepeuenp y4yeOHBIX IUCHUIUIMH, M3Yy4ae€MbIX pDaHEE, YCBOEHHE KOTOPHIX HEOOXOAWMO IS
U3YYEHUS JaHHOW AUCLUILINHBL:

- MATEMATHUKA;

-XNMUHA;

-OU3UKA;

-TEOPETUYECKAS MEXAHUKA;

-MHO®OPMATHUKA;

[lepeueHp yueOHBIX OUCHMIUIMH (IIUKJIOB AMCUUIUINH), KOTOpbIE OyIyT ONUpaThCs HA JaHHYIO
TUCIUTUTAHY:

- Jletaiu MaIluH;



Kpome TOro, 3HaHus, NOJIy4YEHHbIE IPU HM3YYEHUU JUCLUIUIMHBI HAa IPAKTHYECKUX U
71a00paTOPHBIX 3aHATUAX OYAYT HCIONB30BATHCS MpPH MPOXOKIACHUU IEPBOM TEXHOJIOTHYECKOM
IIPAKTUKU, BTOPOX TEXHOJIOTUYECKOU ITPAKTUKH, PEIAUIUIOMHON IIPAKTUKH, & TAKXKE IIPU ITOATOTOBKE
BBIITYCKHON KBaJTH(PUKALIMOHHOM paboThl U AaibHENIIeH TpodecCHOHATBLHON 1A TEIbHOCTH.

1.4 TpeOoBanus K 0CBOCHHIO Y4eOHOM AUCHHUIIINHBI
OcBoenne faHHOW y4eOHON IUCLUMIUIMHBI TOJDKHO oOecreynBaTh (OPMHUPOBAHUE CIIEAYIOMIUX
KOMIIETCHIIMN:

Konbr

bopMHUpyeMbIX HaunmenoBanus hopMUpyeMbIX KOMIIETEHIHHA

KOMIIETCHIIUN

OIIK-1 YMEHHE HMCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLUILIUH B
NpopEeCCUOHATBHON  IESATETbHOCTH, TNPUMEHATh METOJbl MaTeMaTHYeCKOTro
aHaJIM3a W MOJCIMPOBAHUSA, TEOPETHYECKOIO U IKCIEPUMEHTAIBHOTO
MCCIICIOBAHMS

1IK-18 YMEHHE NPUMEHATH METOAbl CTaHAAPTHBIX HCHBITAHUN 110 OIPEACIICHHUIO
(U3UKO-MEXaHNYECKUX CBOICTB U TEXHOJIOTHYECKUX IIOKa3areneu
MCIIOJIb3YEMBIX MAaTEpUAJIOB U TOTOBBIX M3AEIUN

2 CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

2.1 Copep:xanue yueOHOM TUCHUIIIHHBI

Howmepa Kozsl popmupyembix
TeM HamnmenoBanue TeM Copaepxanue KOMIETCHLNH
1 Bienenue. MexaHnKa MaTepHalIoB (COMPOTUBIICHIE MaTEPHAIIOB) - KaK

pa3aeii  MEXaHUKHU ne(bopMI/IpyeMoro TBEPAOIro  TEiIa.
KpaTKaS[ UCTOpUsd pa3BuTHUi, CBs3b Kypca C OHK‘I HK-]S
06HICI/IH)KeHepHLIMI/I n creuuajJbHbIMHU JUCHHUILJIMHAMU.
HpeuMeT, e v 3agavyv JUCHUIUIMHBI, PEKOMCEHAYEMast

imuTeparypa.
2 (OcHOBHBIE OHATHS M PeanbHas KOHCTpYKIMsA U ee pacyeTHas cxema. MoJelb,
momyenns. MaTepuana M ee OCHOBHBIE CBOWMCTBA: CILIOHIHOCTb,

OTHOPOJHOCTb, ~ M30TPONHOCTb,  yINpyrocte.  Mogeins
..hopmbI: Opyc, miIacTUHa, 00O0JOYKA, MACCHBHOE TeEIO.
Mogens Harpy>KeHus:: PpacTsDKEHHeE-CXKaTHe, KpydeHHe,
ciBur, M3ruO. BHemHMe cuiabl M HX KJIACCH(UKALMA:
AQKTUBHBIE U PEAKTHBHBbIC, OOBEMHBIE M ITOBEPXHOCTHBIE;
COCpeIOTOYEHHBIE ¥ paclpejielieHHbIe; MOCTOSHHBIE U
BpeMEHHEIE; CTaTHYECKHe, JTMHAMUYECKHE i
roBTOpHOIEpeMeHHbIe. THIE ortop. OCHOBHBIE THITOTE3HI O
ineopmMupyeMOM Tesle: NPHHOWI HAYAIBHBIX pa3MEpOB,
VIMHEHHas ynpyrocTs Marepuanos 3akoH 'yka), mpunumn  OJTK-1 TTK-1.8
HE3aBUCHMOCTH JIEHCTBHS CHJI, THIIOTE3a ITIOCKUX, CeUCHUH,)
npuniui- Cen-Benana. BHyTpeHHue cuibl B TOYKaXx
ceyeHHMsT M WX paBHOAEHCTBylomme. MeTon cedeHuil.
Brytpennue cunossle ¢akTopsl (BCD) u ux onpenenenue.
Knaccuduxanus TumoB Harpyxenus Opyca mo BCO.
HampsokeHne MONHOE, HOPMalbHOE M KacaTelbHOE.
MHTerpanbHble  3aBUCHMOCTU MEXAY HAmpsHKeHHEM U
BHYTPCHHUMH CHJIOBBIMH (pakTopamu. [lepememenust u
nepopmaruu.  lepopmarun  NMHEHHBIE UM YIJIOBBHIE,
QOCONIOTHBIE ¥ OTHOCHTEJBHBIE, YIPYIHe M IUIACTHYECKHE,
CoNBIIHE U MaJIBIE).

3 (OCHOBHBIE T€OMETPHYECKHE CraTuyecKne MOMEHTBI Iuiomamu cedenus. Oceseble, OIIK-1
XaPAKTEPHCTHKH IIOCKHUX MOIAPHBIE M IEHTPOOEKHBIE MOMEHTHI MHEPIUH CEYEHHUs]
ceuennii IS apaslieNbHbIX Oceil. 3MeHeHHe OCeBhIX MOMEHTOB

MHEPLUHN B 3aBUCUMOCTHU OT yTJia IIOBOPOTAa KOOPAUHATHBIX
oceii. ['maBHBIC OcH WHEPLNHU U I'NTaBHBIE MOMEHTBI UHEPIIUH.
OHpeZ[eJ'IeHI/Ie T10JIOKCHU S TI'JIaBHBIX




oceli W BBIYUCIICHWE TJaBHBIX MOMEHTOB HUHEPpLUY]
[Pa3JIMYHBIX CEUCHUH.

IlocTpoeHue 53mI0p BHYTPEHHHX
CHJIOBBIX (DAKTOPOB.

OOme mpaBuiIa MOCTPOCHUS SIIOP. DMIOPHl BHYTPEHHUX
CHJIOBBIX (DaKTOPOB, HEOOXOAMMOCTb HMX IIOCTPOCHHS U
aHa/IM3a [UI BBIABJICHUS ONACHBIX cedeHuil. [loctpoenue u
KOHTPOJIb S0P HOPMAIBHBIX CHJI, KPYTSIIMX MOMEHTOB B
npsiMmoM  Opyce. IlocTpoeHme smHIop IMONEPEYHBIX CHI H
M3rnbaroNX MOMEHTOB B IIpsiMoM Opyce. [IpaBnia 3HaKOB.
KOHTpOIb IPaBIIIBHOCTH IOCTPOCHHS 3ITIOP.

OIIK-1

(OCHOBHBIE XapAKTEePUCTHKH
MeXaHN4YeCKHX CBOHCTB
MaTepHaJIoB.

JlmarpaMMbl  yIIPYrOIUIACTUYECKOTO  NeOpMUPOBaHMS]]
MaTepuanoB MpU pacTsDKEHUHM U ckaTUH. (OCHOBHBIE]
MeXaHHYECKHE XapaKTePUCTUKU MaTepuaiioB. OCOOEHHOCTH
negopMupoBaHHsS M pa3pylCHHS]  MaTepUaIoB B
[UIACTUYECKOM M XPYHNKOM  COCTOSIHUAX.  DakTopsl,
BIMAIOIINE HAa MEXaHHYECKHE CBOHCTBa MAaTepHAJIOB:
Temmeparypa, CKOpPOCTb HarpyxeHus,- Pacder 10|
ImonyckaeMbIM HanpspkeHusiM. HopMatuBHbIi k03¢ GHIHeHT|
3araca MIPOYHOCTH, ompezieNieHue JIOTTyCKAEMBIX|
HanpsoKeHUi. Pacuer Ha MPOYHOCTD.

OIIK-1
[IK-18

entpanbHoe pacTsiKeHHe-
cxxaTHE IPAMOro Opyca.

OnpezeneHue HOPMAaNbHBIX HAIPSKECHUH B IHONEPEYHOM
ceueHnn Opyca. 3akoH I'yka M ynpyrue HOCTOSIHHBIE IIPH
pacTsDKeHUH-cXaTHU.  IIpofodbHBIE M TIOTEPEYHbIE]
inedopmaruu crepxus. Koapduuuenr ITyaccona. Dmropsl
HOPMaIbHBIX ~ CWJI,  HOPMAaJbHBIX  HANpsDKEHHH U
nepeMenieHnidi.  Tumel  pacyeToB  Ha  NPOYHOCTH!
[IPOBEPOYHBIN,  NPOEKTUPOBOYHBIH U ONPEICIICHUE]
momyckaeMon Harpy3ku. PacueT Ha »KeCTKOCTb. VY ClOBUE
PKECTKOCTH..

OIIK-1

(OCHOBBI TEOPUH HANPSIZKEHHO-
ne(popMHPOBAHHOIO COCTOSIHMS.

[loHsTHE O HANPSHKEHHOM COCTOSIHUM B TOYKE. 3aKOH
[apHOCTH KacaTelbHbIX HANpsKEeHUH. TeH30p HanpsKeHUH.
BekTop MoJIHOro HAaNpPsKEHUs! HA IPOU3BOJILHON IUIOILAKE,
MpoxXoAsiieil  uepe3  HaHHYI0  TOYKY, KOMIIOHEHTBI
HampsDKeHHH (HOpMajibHOE U KacaTesbHble). [ JaBHBIE
[UIOIIAAKKA ¥ TJIaBHbIE HANpPsDKEHUs. BUIBI HanpsHKEHHBIX
cocTostHUMII: ITMHEHHOE, IUIOCKOe M o0beMHoe. JInHeiHOe
HalpsOKEHHOE  COCTOsHHME.  [Imockoe  HampshKeHHOE
cocrostHue. JlepopMmmpoBaHHOE COCTOSIHHE B TOUKE.
KoMnoHeHTHl  1e(OpMUPOBAHHOTO  COCTOSIHUSL.  TeH30p
inedopmaruii. O600meH I 3aK0H ['yKa U1 H30TPOITHOIO|
Tena. Y ienbHas MOTeHIUATIbHAs SHEeprHs AeopMamuy u ee|
COCTaBIIIONIME: JHEPrUsi M3MEHEHHS 00beMa M 3SHEprus
n3menenuss ¢Gopmel. Teopun mnpouHoctu. Hasnauenue
KpuTepreB.  OKBHBAJICHTHOE  HampspkeHue.  Teopuu
HanOombIIero HopManbHOro HampsbkeHus (1), HaubGombiei
OTHOCHUTEIBHOM JUHEHHOM nedopmaryn 1D,
MaKCHMaJIbHOTO KacaTeJIbHOTO Hanpspkerus (1),
HanOosbIIel yaensHoN sHeprun (opmomsmenenus (IV) u
reopust Mopa (V). Ilpumenenne (III) n (IV) Tteopnii
[IPOYHOCTH B CITydae INIOCKOTO HAIPSDKEHHOTO COCTOSHHS,
XapaKTepHOTO JUIsl U3ruba.

OIIK-1

M3ru6 npsamoro opyca.

Buas u3ruba: YUCTHIH, TIOTIePEYHBIH,
[IPOOJILHOIONEPEUHBIH; NpsAMOM U Kocoil. OnpexeneHue
HaNpsOKEHUH NP YHCTOM MpsSIMOM H3rube. 3aBHCHMOCTH
MEKTy N3THOAIONIMM MOMEHTOM M KPUBH3HOM OCH HPSIMOTO
Opyca. @opmyrna HaBse. Dmropa HOpMaIbHBIX HAPSOKCHUH.
Y c1oBHE IPOYHOCTH 110 HOPMAJIBHBIM HANpPsKEHUAM. Buibl
pacueroB. PannonaneHble ceuenus' Oanok.. OmpezneseHuce|
HampsDKEHUH IPpH IpsSMOM monepeyHoM usrude. @opmyna
Kypasckoro. Dmiopa KacaTelIbHBIX HAIPSXKEHUH. YCIOBHE
[IPOYHOCTH 110 KacaTeNbHbIM HampskeHHAM. IIpoBepkal
[IPOYHOCTH 1O 3KBHBaJIEHTHbIM HampspxeHusiM (III u IV
TEOpHH MPOYHOCTH).

PKectkocTe  momepeyHOro  cedeHMss  Ipu  u3ruoe.
OmnpezeneHne TEpeMENICHU TMpH  W3rHOE  METOJIOM

HaYaJIbHBIX [IapaMETPOB. Pacuer 6ajiok Ha KECTKOCTb.

OIIK-1
[IK-18




Casur. Kpyuenue.

UucTelif cnBur. AHaiau3 HaNpsHKEHHOT'O COCTOSIHHS IIpH|
qucTOM caBure. [J1aBHBIE HAmpsOKEHHs, MOJNOKEHUE
[J1aBHBIX IUIOIIAJNOK, 3aKkOH ['yka mpu casure. Momynb
YIpYrocTH BTOPOro poja (MOAyJIb CIABHIra), €ro CBA3b C|
MOIyleM YHOpPYrocTH MepBOoro pona. AOCOTIOTHBIH U
OTHOCHTENBbHBIA caBur. COBUT Kak BHJ HarpyxeHus Opyca.
OnpezneneHne KacaTeNbHBIX —HampsDkeHHH. JKecTkocTh
CCUCHUS TIPH CIIBHTE.

3akoH ['yka mpu kpydeHuu. Pacdersl Ha IPOYHOCTH, BHMIEI
pacdeToB. OmnperneneHue aOCONIOTHBIX M OTHOCHTEINIBHBIX|
YTJIOB 3aKpy4HMBaHHS CTEpXKHS. JKECTKOCTh CTepiKHS IIpH|
KpydeHHH. PacdeTsl 10 yCIOBHSM IKECTKOCTH. OIIOpPHI
A0CONIOTHBIX YITIOB 3aKPYIUBAHUSL.

OIIK-1
ITK-18

10

CJ10:KHO€e cONpoTHUBJIeHHe Opyca.

OOmmit cimydait nelictBust cun Ha Opyc. Kocoit m3ruo.
OnpezeneHue HaNPsKECHUH, IOJI0KEHUS HEUTPaNbHON OCH U
OMAacHBIX ~ TOYEK  MOMNEPEYHOro  CedeHHs.  Dmiopal
HanpspkeHH. OmpeneneHue NporuOOB U YITIOB IOBOPOTA.
YcnoBue  mpouynoctu.  Pacger  OpycheB  Kpyrioro
[ONIEPEYHOr0 CEUCHUs] Ha IPOYHOCTh TPU COBMECTHOM
nefictBuu M3ruba u kpyueHus. OnpeneneHue ONacHbIX|
CCUeHHI 1 MaKCUMaNbHBIX SKBUBAJICHTHBIX HAMPSKEHUH 11O
TeopHsIM IIPOYHOCTHU. Y clloBHe NIpoyHOCTU. [IpoBepouHslii U
[IPOEKTHPOBOYHBIH pacuer. BrenentpenHoe|
pacTsDKeHHe-cxKaTHe  OpycheB  OONBIION — JKECTKOCTH.
OmnpezeneHne MOJI0KSHNS HEHTPAIbHON JIMHUHM U OTIACHBIX
Touek B IoIepeyHoM  cedeHud.  IIpoBepouHsiii,
[IPOCKTUPOBOYHBIM pacueTbl U OIpe/ecHHE Hecyllel
CIIOCOOHOCTH IO YCIIOBHIO IPOYHOCTH.

OIIK-1

11

Y CTOMUYMBOCTD CKATHIX
cTep:kHeil.

[MonsiTue 00 YCTOHYMBBIX M HEYCTOHUYHMBHIX (hopmax|
paBHOBecus. Kpurnueckue Harpys3ku. IIpomonbHbIH H3rud.
'Y CTOHUMBOCTh CKATBIX CTEp>KHEH B yNpPYrod CTaJuu:
hbopmyna Diinepa, TpaHUNBl €€ HIPUMEHHMOCTH, Y4eT
[pa3IMUYHBIX CIIyd4aeB OIOPHBIX 3aKPEIUIEHUH CTEep)KHEH,
[OHATHE O THOKOCTH CTEpP)KHSA U MpelesbHOM THOKOCTH
Matepuana. Iloreps yCTOHYMBOCTHM INIpU HaNpsIKEHUSX,
[PEBBIIAIOIIMX TIPeeN HponopuuoHanbHocTH. [T paduk
3aBHCUMOCTH KPHTHUECKUX HANpsHKEHHH OT THOKOCTH
cTepxHs, ¢Gopmyna Scunckoro. Ilpakthueckuii pacuer]
CXKaThIX CTepxKHEd Ha ycTroiuuBocThb. lcmonb3oBaHue
KOd(hUIMEHTa CHIDKEHHS JOIyCKaeMbIX HAIPSDKCHUH
(ko3¢ dunmeHTa MPooNEHOTO U3rnda). Buasr pacyeToB 1o
[YCIIOBUIO YCTOMYHBOCTH. Kos¢pdumment 3amacaj
ycroitumBocTH.  PanmmoHanbHble  (OPMBI  ITONEPEUHBIX|
ceueHnid. Pacder TrHOKOCTH OTHOCHTENHEHO CBOOOJHBIX H
MaTepualbHbIX Ocel. Y CI0BHE MPOYHOCTH.

OIIK-1
ITK-18
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DHepreTuYecKkne MeTobl
onpeneeHns
nepeMeneH .

PaGota BHemHMX cwil. OO0OIEHHas cuia u 0600IeHHOEe
nmepemenienue.  [loreHumaneHass — 'SHeprust  ympyrowu
ineopmarnuu Opyca B 00lieM cilydae HarpyXeHus H ee
BhIpa)KEHHE Yepe3 BHyTPEHHUE CHiloBbIe (hakTopbl. Teopema
0 B3aMMHOCTH pabOT ¥ B3aUMHOCTH II€PEMEICHUH.
Ornpenenenue nepemerieHuii merogom Makcsena-Mopa.
MuTterpan  Mopa A BBIUUCICHUS — IIEpEMEILECHUN
[IPOM3BOJIBLHO HATPYXEHHBIX OpycheB. I paduaeckuii ciocod
pemennss uHTerpasa Mopa (cmoco6  Bepemaruna).
ParroHaIbHBIC IPUEMBI IIEPEMHOXKEHHS JITIOP.

OIIK-1

13

PacueTr ctaTnyeckn
HeomnpeaeTUMbIX CTeP:KHEBBIX
cucTeMm.

IAHQJIU3 CTPYKTYphl MPOCTECHIINX CTCPXKHEBBIX CHCTEM:
CTENEHb cBOOOIHL, CBSI3H, reoMeTpuyecKas u
KHHEMaTH4YeCcKass Heu3MeHsIeMOocTb. CTEelNeHb CTaTU4ECKOH
HeonpeaeauMocTd. CyHmIHOCTP METOAAa CHJI: OCHOBHAs U
DKBUBAJICHTHAas cucTeMbl. KaHOHuYeckue ypaBHEHHUs
METO/a CHIL.

OIIK-1

14

[IpuHIunLI pacyera
KOHCTPYKIMIi IPH JUHAMUYECKOM|
BO31elCTBHU.

THITEI TUHAMUYECKUX HArPY30K Ha JJIEMEHTHI CTPOUTEILHBIX
KOHCTPYKIMI U IeTanu MamuH. [loHsTHe 0 AMHAMHUYECKOM
koapuuuente. Mcnonp3oBanue mnpunuuna JlamambOepa.
[lonsTue o0 ynape. Ynapuas BsizkocThb. [IpuOirkeHHas
[reopust yaapa. Jlunamuyeckui

OIIK-1
[IK-18




koddumment npu ymape. Pacuersl Ha NpPOYHOCTH U
PKECTKOCTh (IPOJIOJIbHBIN, ONIepedHbIH 1 KpyTsuwid Y Jlap).

15 [IpoyHOoCTL NpPH HANPSKEHHAX| OIIK-1
HMKJINYECKH H3MEHSIOMMXCSl BO K-18
BpeMeHH. OOIMe NOHATHA W ONpPEACNCHMS: LUK, HEePUOA LMKIIA,
MaKCUMalbHOe M MHHHMAJIbHOE HAIpsDKCHHE B IUKIIC,
CpemHME M  aMIUIUTyJHbIE 3HAYEHMS  HAIPSDKCHUH,
KOO(UIMEHT acHUMMETPHM  IUKJIa, BHIBl  IUKIOB
(3HAKONIOCTOSIHHBIE W 3HAKOIICPEMEHHBIC, OTHYJICBEIE,
CHMMeETpUYHBIE ¥ HecUMMeTpuuHble). [lomsatus 00
yCTaJIOCTH,  BBIHOCIMBOCTH, TIpefiele  BBIHOCIHBOCTH,
COBpPEMEHHbIE TIPEACTABICHHUS O MPOYHOCTH MaTepUalioB
PU  HAMpPSOHKEHMAX, [HUKIMYECKH HM3MEHSAIOIUXCA  BO
BPEMEHH, MEXaHNU3M YCTaJIOCTHOTO Pa3pyLICHHS.
KpuBble ycTanoctu npu cUMMETpUYHOM (kpuBas Bénepa) u
HECHUMMETPUYHOM (JIHarpaMMbl MpENeTbHBIX aMIUTUTY] U
MpeeNbHBIX HANPSDKEHUH) IMKIaX, ONpeAeNiCHUuE Mpeaena
BEIHOCIIMBOCTH MaTepHana. BimsiHue pa3inuHbIX (GakTopoB
Ha TIpe[e] BBIHOCIMBOCTH: KOHLEHTPAIWS HAampsHKeHHH
(TeopeTHyeckMid W ACHCTBUTENBHBIH KO3 (UIHNEHTH]
KOHIICHTPAIIH HaIpsHKEHHH, K03 GUIHeHT|
TyBCTBHTEIIBHOCTH MaTepHasla K KOHIICHTPAINH), KadeCTBO
[OBEPXHOCTH, HAKJIEH, OKPY)Karolasi cpefja M abCONIOTHBIE
pa3Mepsl.. IToBbIIIEHHE BBIHOCIMBOCTH KOHCTPYKTHBHBIMU
1 TEXHOJIOTHYECKHMH MEPOIPHATHAMH.
2.2 Y4eOHO-MeTOAUYECKAS] KAPTa Y4eOHOM M CIMIIIMHBI
Jlexuuu JlaGoparopHble 3aHATHA
(HAaMEHOBAHHE TEM) e § ~ | B -
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3 cemecTp
Moayns 1
Nel Beenenue. Nel OcHOBHBIE
T n Nol UenrrraTennune
FCOMECTPUICCKUC 000pyIOBaHHE U U3MEPUTEITBHBIC 2
puOOpEI
TIJIOCKUX CCYCHUN
INe2 OcHOBHBIE Nel OcHOBHBIE
[IOHATUA K reOMETPpHYCCKIEC 2
TOMyIIIEHUST. XapaKTepPUCTUKI
[IOCKMX CEYECHUM
(Ne3 OcHoBHEBIE Nel OcHoBHEBIE JL.p.Ne2 Onpenenenue
reOMETPHIECKHE reOMEeTpHIECKHe MEXaHUUECKUX XapaKTePHCTHK 4
XapaKTepPUCTUKI XapaKTePUCTUKH . CTau IpU UCTIBITAaHUH Ha
[UIOCKHUX CCUCHUH [UIOCKHUX CCUCHUH pacTsHKECHHE.
INe4 TToctpoenue INe2 TTocTpoenue smiop 3JIP 3
DIIOP BHYTPEHHHUX BHYTPEHHHUX CHIIOBBIX 2 |KP 5
CIJIOBBIX (haKTOPOB. haxTOpOB. 3u3 10
INe4 TToctpoenue INo2 TTocTpoenue 3mrop JLp.Ne3.Onpenenenue moryst
SITIOp BHYTPEHHMX BHYTPEHHHX CHJIOBBIX . YIIPYTOCTH TIEpPBOTO poJa 1 4
CHJIOBBIX (JAKTOPOB haxTOpOB. koo umenta [Tyaccona cranu.
INe5 OcHoBHBIE INe2 TTocTpoenue 31iop
XapaKTepPUCTUKHI BHYTPEHHHX CHIIOBBIX
MEXAHUYECKUX haxTOpOB. 4 [3JIP 2
CBOWCTB
MaTepHasoB.




Ne5 OcHOBHEIE Ne2 Tloctpoenue s1op JLp.Ne 4 HcnoeiTaHue crtanu u
7 XapaKTCPUCTUKHU ) BHYTPCHHUX CUJIOBBIX 2 UyryHa Ha C)KaTue 2 2
MEXaHUYECKUX (paxTOpOB.
CBOIICTB MaTepuaoB.
Ne6 LenTpanbHoe] Ne3 Pacuet Ha IpoYHOCTH U 313
8 2 2 4 10
pacTshkeHue (cKaTue) PKECTKOCTD IIPH PACTIKEHUU [IKY 30
psiMmoro Opyca (cxatum).
Momyins 2
Ne6 IentpanbHoe] (Ne3 Pacuer Ha IPOYHOCTH U JLp.Ne 5 Hcneitanue  Ha 3JIP
9 |pacTsbkeHHE (cKaTue) 2 [PKECTKOCTh NIPH PACTSDKEHUU 2 |Kpy4deHHue, CTaJbHBIX 00pa3IoB 2 4 2
psiMoro O6pyca (coxaTum).
Ne7 OcHOBEI TEOpHH INe3 Pacuet Ha MPOYHOCTH U
10 [HATpsKCHHO- 5 PKECTKOCTb NPH PACTSDKEHHHU ) 4 e )
med opMUPOBAHHOTO (coxaTum).
COCTOSIHUSL.
Ne7 OcHOBBI TeOpHH 2 |Ne4 M3rub npsimoro 6pyca. JLp.Ne 6 UcnbiTaHue Ha yxap.
1] [HanpsbrenHo- 2 OmnpeneneHne yAapHo#| 5 4
IneopmMupoBaHHOTO BS3KOCTH.
COCTOSIHUSL.
Ne7 OcHOBBI TEOpHU 2 {Ne4 U3zru6 npsimoro Gpyca.
| [HApsKCHHO- 5 4 BiP )
IneopmMupoBaHHOTO
COCTOSIHUSL.
13 [Ne8 Usru6 npsmoro ) N4 M3ru6 mpsimoro Opyca. 5 PL p. Ne 7 Hcnbiranne ) 4
6pyca. MaTepHanoB Ha cpe3
Ne8 M3rub mpsimoro 2 [Ne4 U3zru6 npsimoro Gpyca. 371P 2
14 |opyca. 2 4 |KP 5
313 10
INe8 M3ru6 npsiMoro 2 {Ne4 M3rub npsivoro Opyca. ULp.Ne 8 OnibiTHAS TPOBEPKA
15 Gpyca. 5 [reopun n3ruba Ha nmpuMepe 4
MCTIBITaHMS OaJIKU, CBOOOJHO
mexcareil Ha AByX omopax
16 Ne9Cnpur. ) Ne5 Kpyuenue cransHOTO 5 4 KP 5
Kpyuenue. cTepokHs '
Ne9Cigwr. 2 |Ne5 KpyueHHe CTalbHOTO
17 [Kpyuenwue. CTep)KHS 2 4 1371pP 2
[MKY 30
1A 40
18- 36 |(ox3am
21
cH)
Hroro 34 34 16 | 96 100
4 cemectp
Moayns 1
Nel0 Cnoxnoe
| [CONPOTHBICHUE 2 |Ne6 Cno:kHOE COIPOTUBIICHHUE. 2 /L. p. Ne9. Merozka nenrranmii 2 6
Gpyca. MaTepHaIoB HA IPOYHOCTH IIPH
[epeMeHHBIX HAPSDKeHUSIX.'
2 No6 Cii0)KHOE COTIPOTUBJIICHHE. 2 6
3 Nel0 Croxcaioe JI. p. Nel0. OnbITHas npoBepka KP 5
COIPOTHUBIICHUE 2 |Ne6 Cio:KHOE COIPOTUBIICHHUE. 2 2 6
TEOPHH KOCOT0 M3rHoa. 3113 10
Opyca.
4 Ne7 YV croitunBoCTh 2 6
LIEHTPAJIbHO-CKATHIX CTEPIKHEH.
Nell YcroitunBocTb 2 . VL. p. Nel10. OnbITHas npoBepka
5 |cKaThIX CTEpIKHEH. Ne7 Ycroidumsocs, . | 2 |reopun Kocoro u3ruba. 2 6 (3]IP 3
[CHTPAJIbHO-CXKATBIX CTEPIKHEH
6 Ne7 Y croitunBoCTh 5 6
[ICHTPAJIbHO-CXKATBIX CTEPIKHEH
Ne 11V croiftumBocts | 2 [Ne7 YcToHumMBOCTH JI. p. Nell.OmeiTHas mnpoBepka 33
7 |cKaThIX CTEpIKHEH. LICHTPAJILHO-CKATBIX CTEPXKHEH | 2 [reopuu BHELICHTPEHHOro| 2 6 PP %O
ACTSDKEHHUS
8 INe8 DHepreruueckue METO/IbI 2 6 MKy 30
omnpeneneHus nepeMeneHu.
Moyib 2
Nel2 Dmepretnueckue| 2 |Ne8 DHEPreTUIECKUE METOIBI JI. p. Nel2. Omnpenencuue
g [MeTOMbI ompexeneHus OTIpeIeNeHNS IePeMeICHUH. o pmHeHHS " KecTkoeTH) 4 BIp 3
MepeMeleHHA. BUHTOBOM LHIMHAPUYECKOH
pY>KHUHBI
10 INe8 DHepreruueckue MeToabl 2 6 |KP 5




OIIPCACIICHUSA HepeMeIIIeHI/Iﬁ .

Ne13 Pacuer 2 |.Ne9 Pacuer cratnuecku
CTaTHYCCKU HEONPEACTUMBIX CTSPHKHEBBIX JTa6.p Nel3. OnbiTHas nmpoBepka
1] [HeompenenuMEIX cucteM. PacueTsl Ha MPOYHOCTh | 2 [TEOPHH MPOJOIBHOTO U3rH0a. 2 4
CTEPIKHEBBIX CUCTEM 1 KECTKOCTH * CTATHYECKH (OmpenencHne KpUTHIECCKOM
HCOIIPEACTIUMBIX 6aJ'IOK4 CHJIBI npu TOTEpE|
VCTOHYMBOCTH)
INe9 Pacuer CTaTUYECKU
HEOIIPEIETUMbIX CTEPIKHEBBIX
12 cucteM. PacueTsl Ha IPOYHOCTD | 2 4
11 )KECTKOCTh CTaTHYECKU
HEONpeACIMMbIX OAJIOK.
Ne14 ITpunnunst 7 N9 Pacuer crarnyecku JI. p.Ne 14 Onpenenenue
[pacuera KOHCTPYKUUH HEOIpeIEINUMbIX CTEPHKHEBBIX OIIOPHOI'O MOMEHTA B 3JIP 2
13 |opu nuHaMHYECKOM cucteM. PacueTsl Ha IPOYHOCTL | 2 |CTATUYECKU HEONPEACIUMO 2 2 [KP 5
BO3JIEHCTBUN 1 5KECTKOCTh CTaTUYECKH Oanke 3113 10
HEONpeACIMMbIX OAJIOK.
INe9 Pacuer CTaTUYECKU
HEOIIpEeIETUMbIX CTEPHKHEBBIX
14 cucreM. PacueTsl Ha IPOYHOCTD | 2 4
11 )KECTKOCTh CTaTHYECKU
HEOopeAeTMMBIX 0aJIOK.
Nel5 Ipounocts mpu | 2 |NelO Pacyersl Ha MpOYHOCTH U
HaNPSHKEHHUSIX PKECTKOCTB TPH yAape. JIa6. p.Ne 15 OnbiTHas
15 |umkiamuecku 2 |mpoBepka TEOpPEMbI O 2 2 [3JIP 3
M3MEHSIOLIUXCS BO B3aMHOCTH padoT U
BpEMEHU. nepeMenieHni
16 Nel0 Pacyersl Ha MPOYHOCTH U 2 2
PKECTKOCTb IIPU yJape.
17 Ne10 Pacyersl Ha IPOYHOCTb M | 2 2 PBJIP 2
PKECTKOCTB IIPH yJiape. [IKY 30
1A 40
17 (3aueT
)
HToro 16 34 16 78 100

[IpunsaTeie 0003HAYCHHUS:

KP - xoHTpONBHAs paboTa;

3U3 - 3amuTa MHAMBUIYAIbHOTO 3aJaHUs;
3JIP - 3amuTa mabopaTopHBIX padoT;
[TIKY - mpomexyTOUHbIA KOHTPOJIb YCIIEBAEMOCTH;
TA - Tekyiast aTTecTalum.




Hroroas orneHka ompeaensercs Kak CyMMa TEKYIIEero KOHTPOJIS U MPOMEKYTOYHON aTTeCTAIllu ’

COOTBETCTBYET Oajuiam:

3ayer
Orenka 3aureHo He 3aureno
Bannst 51-100 0-50
Dx3aMeH, i@ dhepeHIMPOBaHHbBIN 3a9eT
Ornenka OTnuaHO Xopo1io Y IOBJIETBOPUTEIHBHO HeynoBiaeTBOpUTEIHHO
Basuter 87-100 65-86 51-64 0-50

3 OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

-Ilpy wu3ydyeHUM [UCUUIUIMHBI HCIOJIB3YETCS MOJYJIbHO-PEUTHHIOBas cHUCTEMa OLEHKU 3HaHUMN
cTyneHToB. [Ipumenenue ¢hopM M METONOB MPOBEACHHS 3aHITUNA NMPU HU3YyYEHUHM PA3IUYHBIX TEM Kypca

NPEJCTABICHO B TabJIUIIE.
Ne | ®opma nposenenus By ayIMTOPHBIX 3aHATHI** Bcero
n/n 3aHATHA® Jleknumn | IIpakTudeckue JlabopaTopHbIe 4acoB
3
Nel-3, Nel-10 Nel-15 112
1 TpaauimoHHbIC Nel3-15
Ne4-12 38
2 MynbsTUMenna
NTOI'O 50 68 32 150
4 OUEHOYHBIE CPEJACTBA

Hcnonp3yemble OLICHOYHBIE CPEJCTBA MO y4eOHON AUCHMILIMHE MPEACTAaBICHBI B TAOIULIE U XPAHSITCS

Ha kadeJpe.
No Bua onieHOYHBIX CpecTB KoanuecTBO
n/n KOMILIEKTOB
1 |Bompochl K 3K3aMEHY 1
2 |Bompocsl Kk 3auety 1
3  |DK3aMeHalMOHHBIE OMJIIETHI 1
4  [Bamanus sl 3alIUTHl MHAMBUAYAIbHBIX 3aJaHUI 6
5 [3amanHwms AJis 3aIIUTHI JJAOOPATOPHBIX PabOT 15
6 [BamaHms 11 KOHTPOJIBHBIX paboT 6

5 METOJAUKA U KPUTEPUU OLUIEHKU KOMIIETEHIUA CTYAEHTOB

5J1 YpoBHHu chopMHUPOBAHHOCTH KOMIIETEHIIH A

Ne YpoBHuU
n/n c¢()OpMHPOBAHHOCTH
KOMIeTeHIHH

CopepsxatesibHOE OIMCAHUE YPOBHSA*

PesyabTaTel 00yyeHus**

OKCIICPUMCHTAJIBbHOI'O MCCIICOOBAHMA

OIIK-1 YMmeHnue MCronb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAMCLUUIUIMH B NPOQecCHOHATBHOH
NEATEIbHOCTH, NPUMEHATh METOAbl MAaTEMaTU4YeCKOr0 aHajlu3a M MOJEIUPOBAHUS, TEOPETUYECKOIO H

1 IToporoselii ypoBeHb

[loHrMaeT OCHOBHBIE MOJOXKEHUS]
Kypca COMPOTHUBIICHUS MaTEPHUaJIOB

3HaHME  ONpPENEIECHUN,  TUIIOTE3
COIIPOTUBIIEHUSI MAaTEPUAJIOB, TEOPUN
[TPOYHOCTH.

Ilonumanue IMPUYIUH BO3HUKHOBCHUS

HaIpsDKEHUH 1 AedopMariiii.




[loHuMaHKe KPUTEPUEB MPOYHOCTH,
PKECTKOCTH, YCTOWYUBOCTHU

2 IIponBUHYTHIN ypOBEHb

YBepeHHO IMPUMCHACT MCTO/IbI
pacuera K UCCIIeJOBaHUIO
HaNPsKEHHO-/1e()OpMUPOBAHHOTO
COCTOSIHUSI IETAJIEN U KOHCTPYKIIHIA.

Bianenue M NMOHMMaHHUE OCHOBHBIX
[10JI0KEHU I COIPOTHUBJICHUSA
MAaTEpHUAIOB.

[[puMeHEeHEe OCHOBHBIX YPaBHEHUN
CONIPOTUBJICHUS] MAaTEPUAJIOB K
OLICHKE
HaNPsKEHHO-/1e(hOPMUPOBAHHOTO

CriocoOeH BBINOIHUTD OLIEHKY

BrinonHeHue aHanan3a HamnpsKEHHO-

MPUIMHHO-CIIEACTBEHHBIX CBSI3eH  |1e(pOPMUPOBAHHOTO COCTOSIHUS]
o HanpsDKCHHO-TEPOPMUPOBAHHOIO  [KOHCT 15054 u eTajeu u3
3 Beoicokuil ypoBeHb p Acd IPMHD . YKL A
COCTOSIHMSI JIeTajiel M KOHCTPYKIIMIL,[pa3IMuHbIX MaTepHuaioB npy
M3TOTOBJICHHBIX U3 PA3TUYHBIX CTATUYECKUX HU  JUHAMHYECKHUX]
MaTepuaioB Harpy3Kax.

[1K-18 YMenue mpuMeHATh METOAbI CTaHAAPTHBIX HCHBITAHUNA IO OMpEAETICHUI0 (PU3MKO-MEXaHHMUECKUX
CBOJMCTB U TEXHOJIOTMYECKUX IT0KA3ATEICH UCII0JIb3YEMbIX MATEPUAIIOB U TOTOBBIX M3ICIIHN

1 [ToporoBslii ypoBEeHb

[loHMMaeT OCHOBHBIE IPUHLIUAIIBL U
METO/IbI TAOOPATOPHBIX UCIIBITAHUN

3HaHUE
Harpy>KCHUA. [Tonumanue
[POLIECCOB,  IPOUCXOMAIIUX  IpPH
nedopMUpOBaHUU pa3INYHBIX
MaTepuasioB

OCHOBHBIX BHU 0B

2 [IpoaBUHYTHIN YpOBEHB

'YBEpEHHO IPUMEHSIET PE3YIIBTATHI
VICIIBITAHUM K UCCIIE0BAHUIO
HANPSKEHHO-/1e(hOPMUPOBAHHOTO
COCTOSIHUS IETAJIEN U KOHCTPYKLIUH
, I3TOTOBJIEHHBIX U3 Pa3JIMYHbIX
MaTEepHAJIOB

lcnosib30Banue
(U3UKOMEXaHMYECKHUX CBOMCTB
MaTepuajJoB TpPU  pacdyerax Ha
[POYHOCTh H  KECTKOCTh  TIpH
Pa3IMYHBIX BUJAX HATPYKEHUS.

Bricokuii ypoBeHb

CriocoOeH  BBIMOJIHUTH  OIEHKY]
[MPUYMHHO-CIIEACTBEHHBIX  CBS3EH]
[pU aHAIN3€ OBEACHUS Pa3INUYHbIX]
MaTepuaioB BO BPEMsl HUCIBITaHUMH]
[pU CTAaTUYECKOM M JTUHAMHYECKOM|

HArpy>KCHUHU.

BeInosTHEeHNE aHaIM3a HampsHKEHHO-
nehOpMUPOBAHHOTO COCTOSIHHMS]
KOHCTPYKITAMN 51 Jietajne,
M3rOTOBJACHHBIX M3  Pa3IMYHBIX
MaTEpHaaOB IIPH CTaTHYECKUX U
TMHAMHYECKHMX Harpy3Kax

5.2 MeToaukKa OlleHKH 3HAHUH, yMeHHUIl M HABBIKOB CTY€HTOB

Pe3ynpTaThl 00y4ueHHs

OueHovHbIe cpeacTBa™

OIIK-1 YMeHue ucmosib30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX NUCIMIUIMH B MPO(EecCHOHATBHON
NesITeIbHOCTH, TNPUMEHSATh METOJAbl MAaTeMaTHYEeCKOro aHajlu3a M MOJCIHUPOBAHMS, TEOPETUYECKOTo M|

OKCIICPUMCHTAJIBHOI'O MCCIICIOBAHUSA

[loHMaeT OCHOBHBIE  IOJIOXKEHHUS
COINPOTHUBIICHUSI MaTEpUAJIOB

Kypcal

3aaHust 1J14 3aUThl MHAMBUAYAJIbHBIX 3aJaHUN 3aJaHusl 11
3aIUTHI JJAOOPATOPHBIX PAOOT DK3aMEHAIIMOHHBIE OMIICTHI

YBEpEeHHO TMPUMEHSET METObl
M CCIIEIOBAHUIO
HaTPSKEHHO-/1e(hOPMUPOBAHHOTO

pacuera K

3agaHust 1J14 3aMThl MHAMBUAYAIbHBIX 3aJaHUN 3aJaHusl 115
COCTOAHUAR a1 THI JA00PATOPHBIX paObOT DK3aMEHAIIMOHHbIE OMIICTHI

CriocoO€H  BBIIIOJIHUTH
CJICICTBEHHBIX CBsI3el
neOpMHPOBAaHHOTO COCTOSHHS — ACTaleii W
KOHCTPYKIIUM, W3TOTOBJICHHBIX M3 Pa3IUYHBIX
MaTepHAJIOB

OLICHKY MPUYUHHO-3aJaHus [l 3aIIUThl UHAUBUYaIbHBIX 3aaHUN 3alaHus AJis
HaIpPsKEHHO-BAIIUTHI Ja00paTOPHBIX pab0T DK3aMeHAIMOHHBIC OUIICTHI

[1K-18 YMeHuwe NmpuMEHATh METOABl CTAHAAPTHBIX HUCIHBITAHUN IO ONPEACNICHUIO (PU3UKO-MEXaHUYECKHUX
CBOMCTB U TEXHOJIOTMYECKUX MOKa3aTeslel NCIOIb3YeMbIX MAaTEPHAIOB H TOTOBBIX M3JIEIHIMA

IlonmMaeT OCHOBHEIC MPUHIMIIBI U MCTObI

‘Banaﬂm JUISL 3AIIUTHI JTA0OPATOPHBIX PadOT

11




1a00PATOPHBIX UCIIBITAHUMA

VBEpEHHO MPUMEHSET Pe3yNbTaThl MCIBITAHUI3alaHUs JUIsl 3alUThI JAOOPAaTOPHBIX padoT
K UCCIIETOBAaHUIO
HaPSKEHHO-1e()OPMUPOBAHHOTO  COCTOSIHUSA
neraneid M KOHCTPYKIIMM, W3TOTOBJICHHBIX W3

CriocoOeH  BBHINOJHHATL OLIEHKY IPUYMHHO-3aJaHMs Ul 3alIUThI Ja00paTOPHBIX paboT
CJICZICTBEHHBIX CBSI3€H MPH aHAIN3€ MOBEICHHS
Pa3NUYHBIX MATEpHAIOB BO BPEMS HCIIBITaHUMH
npu CTaTUYECKOM u JTMHAMUYECKOM|

5.3 Kpurepun oueHKH J1a00paTOPHbIX padoT

CTVYAEHT 32 3aIIUTY JAa00paTOPHLIX padoT noJjyv4yaer 3 0aJjia

3 dajuta

CamocTosiTenbHasi paboTa MpU MOArOTOBKE OTYETa, Y4acTHE B MPOBEACHUU
bKcriepruMeHTa. JlaHbl paBUIbHbIE OTBETHI HA BCE BOIPOCHI JUIs 3aIIUTHL.

2 Ocaiuia

[Ipu moaroroBke oT4yera TpeOOBAIMCH KOHCYIbTAIIMH, YYaCTUE B MPOBEACHUU
HKcriepuMeHTa. J[aHbl MpaBUIbHBIE OTBETHI HA OOJBIIMHCTBO BOMPOCOB IS
3AIUTHIL.

1 Oamn

[Ipu moaroTroBke or4yera TPeOOBAIMCH KOHCYJIbTALMU, KOCBEHHOE Y4acTHE B
[IPOBEJCHUU HKCIEpUMEHTA. JlaHbl NpaBUIbHBIE OTBEThl HA OOJBIIMHCTBO
BOIIPOCOB JUJIS 3aLIUTHI. TaKKe OL€HKA BBICTABIIAECTCA 3 IOBTOPHYIO IIOTIBITKY)|

3aIUTHl PAOOTHI.

CTVaeHT 32 3alIUTY JA00paTOPHLIX padoT moJy4aer 2 0aJjia

CamocTosiTenbHasi paboTa MpU MOArOTOBKE OTYETa, Y4acTHE B MPOBEACHUU

2 Gaia

3KCHepI/IMeHTa. HaHBI HpaBI/IHBHBIe OTBCTEI HA BCC BOHpOCBI JJIs1 3alIUTHIL.

[Ipu moaroroBke oTdeTa TPeOOBAIMCH KOHCYJIBTAIMU, KOCBEHHOE Y4acTHE B
1 6aﬂﬂ HpOBCI[eHI/II/I 3KCHepI/IMeHTa. Z[aHBI HpaBI/IHBHBIe OTBCTHI HaA 6OJ'II>I_HI/IHCTBO

BOITPOCOB JIA 3alllUThI. Taxoke olleHKa BBICTABJISACTCS 3a IOBTOPHYIO IIOIIBITKY|

3aIUTHl PAOOTHI.

5.4 Kputepuu oneHKH NPAKTHYECKUX PadoT
Kpurtepun onieHKH KOHTPOJIBHBIX padoT
Cry/ieHT 32 KOHTPOJIbLHYIO padoTy noJy4yaer S 0a/10B

Ouenka 5 CamocrosarenbHas pabota mpu perieHud 3anad. llodydyeHue mnpaBUIBHOTO
e3yabTara 6e3 apupMeTHIeCKUuX OMUOOK.
Ouenka 4-3 CamocrosTenbHas paboTa mpu pemieHuu 3anad. llodydeHue npaBUIIBHOTO
€3yJIbTaTa C HeOOIBIIMMH OIIMOKAMH, HE MOBJIMSBIIMMHU Ha PE3yJIbTaT.
Ouenxa 2 [lpu pemeHun 3amad TPeOOBAINCH KOHCYJIbTAIMH, KOCBEHHOE YYacTHE B
MPOBEJICHUH pacueToB. 3a/1a4ya penieHa YacCTHYHO BEPHO.
Ouenka 1 3amaya perieHa HeBepHO, C ApU(METHISCKIMH OIIHOKAMH.

Kpurtepun oneHkn MHAMBUAYAJIbHBIX 3a1aHuil CTYy/IeHT 3a
MHANBUAVAJLHOE 3agaHue nojaviaet 10 0a110B

Onenka 10-8

HnvBuayanbHOE 3aaHUE BBITIOJHEHO BEPHO, COTIacHO TpeboBaHusM. CnaHo
M 3allAIIEHO B YCTAHOBJCHHBIM CpPOK, BCE UMEIOIIHUECS 3aMedyaHus
MCTIPABJICHBI.

Onenka 8-7

HnyBuayanbHOE 3aaHUE BBITIOIHEHO BEPHO, COTIacHO TpeboBaHusM. CnaHo
M 3allUAIIEHO B YCTAHOBJEHHBIM CpPOK, BCE UMEIOIIHUECS 3aMedyaHus
vcripaBieHsl. [Ipy 3amuTe qomynieHbl ONTMOKHA, OTOBOPKH.

Onenka 6

uauBuayanbHOE 3aJJaHKe BBITIOJHEHO BEPHO, COMIacHO TpeboBaHusaM. CraHo
1 3all{IICHO B IOCJIE UCTEUYECHUS YCTAHOBJIEHHOI'O CpPOKa, BCE MMEIOLIMECS
3aMEYaHUs UCIIPABJICHBI.

Onenka 5-1

I/IHI[I/IBI/II[yaJ'II:HOG 3aJJaHuEC BBINNOJHCHO HCBCPHO, MJIM HC COOTBCTCTBYCT
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TpeboBanusM. Mmeromuecss 3aMe4yaHuss HE MCIpaBlEHBl. 3alUTa He
IIPOBOJINJIACH

5.5 Kpurepum oneHKH IK3aMeHa
DK3aMEeHAIMOHHBIN OMJIET COep>KUT | BOIIPOC IO TEOPUU Kypca U TPH 3aJauu.

Teoperndyecknii Bonpoc onennsaercs B 10 0a1710B

10-8 Gamna Bormpoc packpbIT noHOCTEI0. CTYEHT JaeT UCUEPIIBIBAIOIINE MTOSCHEHUS], YETKHE
oTmpesieNIeHus, BEPHO 3aMUCaHbl PACYCTHBIE (POPMYIIBI.

7.5 Gaia Bonpoc packpsIT HEAOCTATOYHO MOJHO. JloNyIIEHbI HETOYHOCTH MPU 3aMUCH
dbopMyI, B olpeieTIeHUSIX, MOSICHEHUSIX.

4.2 Gamna Bonpoc packpsIT yactuuHo. JlomnyiieHsl omuOKY Mpu 3anuck Gopmyi, B

OIIPCACICHUAX, TOICHCHUAX.

Bonpoc packpsIT HegocTaTouHO. JlomyIieHbl OMMUOKH MpH 3anucH Gopmy, B

1 Gann onpezaeneHusix. CTy€HT HEe MOXKET MOSCHUTH GOPMYJIbL, AaTh ONPEIEICHHUSL.
0 6a/I0B Het otBera. [IpuBenenHbie GOpPMYIIBI U ONPEACTICHUS HE COOTBETCTBYIOT
[MOCTAaBJICHHOMY BOIIPOCY.
3agaya oueHuBaeTCH
10 6amnoB BriOpana MeToiMKa pacueTa, COOTBETCTBYIOIIAS BUAY HArpyKeHUs. 3a/1aua perieHa
[MOJIHOCTEIO, 0€3 OLIMOOK.
8-9 Gaso 3amaya B OCHOBHOM pEIlIE€HA MPaBUJIbHO, B COOTBETCTBUM C METOJIMKOM, IPUHITOMN

JJI1 JAaHHOI'O BHAAa Harpy>KCHUA. Ho IIpru 3TOM HEAOYCTBI B OCHOBHOM CBS3aHBI C
HC3HAYUTCIbHBIMH PACYCTHBIMHA OIMOKaMH UJIN HEOOUYCTAMH B IIOCTPOCHUU SIIIOP.

6-7 Ganos BriOpana HeoOXomumash METOJMKa pacyueTa, COOTBETCTBYIOIIAs JAaHHOMY BHIY
HarpykeHusi. Ho mpu 3TOM CTyJIEHT B HEIOCTAaTOYHOM MEpEe BIIAJICET METOIUKOM,
OoTycKasi OIMUOKH.

4-5 Gaios BepHo ompeneneH BHUA HAarpyKeHHs, Ha3BaHa MeToAMKa pacuera. Ho mpu s3ToM
[IPUMEHUTh CaMy METOJUKY CTYJEHT Ha MOXET, T.K. JOMYyILEHbl OUIMOKHM Ipy
[MOCTPOCHUH PAaCUCTHBIX CXEM, DITIOP.

1-3 Ganna BepHo ompeneneH BHUI HarpykeHusl, HazBaHa MeToJauKa pacuera. Ho mpu 3tom
MPUMEHUTh CaMy METOJMKY CTYAEHT HE MOXET, T.K. HE MOCTPOEHbl HEOOXOAUMBbIE
ACUETHBIE CXEMbI U DIIOPHI.

0 6aoB. OTCYTCTBYET pellleHue 3ajauyd. Takke pacuyeT He COOTBETCTBYET JAHHOMY BULY)|
HArpy>KeHUsl WIH pellieHrne BOOOIIe HE COOTBETCTBYET YCIOBHIO 3aauu.

5.6 Kpurepuu olleHKH 3a4eTa

3ajganue U1 3a4eTa COAEPKUT | BOMPOC MO TEOPUM Kypca U TPU 3a]1aUu.
TeopeTnueckuii Bonpoc onenupaercs B 10 0a1710B

10-8 Gama Bonpoc packpbIT noiHOCTHI0. CTyIEHT 1aeT UCUEPIBbIBAIOIINE IOSICHEHNUS,
YETKHE ONPEICIICHNUs, BEpHO 3aITMCAHbI paCUETHBIE (POPMYIIBL.

7.5 Gasa Bompoc packpbIT HEAOCTATOYHO MOIHO. [lOMyIIIeHb HETOYHOCTH TIPH 3aIUCH
dbopMyI, B OIIpeIeNICHUsIX, TOSCHEHHSIX.

4. Gamia Bonpoc packpsIT yacTHuHO. JloNyIIeHbl OIMOKY MPH 3anucu GopmyIl, B
OTIpeNICIICHUSX, TIOSICHECHHSIX.

1 Gamn Bormpoc packpbIT He1ocTaTouHO. JlomyIeHbl OIMOKHY TIpH 3anucu Gpopmyi, B

onpeneneHusk. CTyJeHT He MOXKET MOSICHUTD ()OPMYIIBI, 1aTh OTPEACICHHUS.

0 6amIoB Het otBera. [IpuBeenHbie GOPMYIIBI M ONPEACTICHUS HE COOTBETCTBYIOT
MOCTaBJICHHOMY BOIIPOCY.

3ajgaya oneHuBaeTCs
10 0anoB BeiOpaHa MeToKa pacueTa, COOTBETCTBVIONIAA BUIY HArPYKEHUs. 3a/1aya
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pelleHa MOJHOCTHIO, 0€3 OMMOOK.

8-9 6amnoB 3agada B OCHOBHOM peuieHa IMpaBUIIBHO, B COOTBETCTBHUHM C METOJUKOM,
[IPUHATOM JUIsl JAHHOTO BUJA HarpyxeHus. Ho nmpu »ToM HEA04YEThl B OCHOBHOM|
CBSI3aHbl C HE3HAUYUTEIbHBIMU PACYETHBIMU OLIMOKAMHU WJIM HEJOYETaMHU B
[IOCTPOECHUH DITIOP.

6-7 Ganos BriOpana HeoOXoauMasi METOIMKA pacyeTa, COOTBETCTBYIONIAsl JTAHHOMY BHULY
HarpyxeHus. Ho mpu 3TOM CTyJI€HT B HEIOCTAaTOYHOM Mepe BIaJEET METOUKOM,
OMycKasi OIMOKH.

4-5 Gaos BepHo onpeneneH BuA HarpyKeHUs, Ha3BaHa MeToAuka pacuera. Ho npu stom
[PUMEHHUTH CaMy METOJUKY CTYIEHT Ha MOXET, T.K. JOMYIIEHbl OUIMOKHU IMpH|
[IOCTPOCHUM PACUETHBIX CXEM, DIIIOP.

1-3 Gaina BepHo onpeneneH Bua HarpykKeHusl, Ha3BaHa MeToAuka pacuera. Ho npu stom
[IPUMEHUTL CaMy METOAUKY CTYAEHT HE MOXKET, T.K. HE IIOCTPOECHBI
HEe00XO0IMMBIE PACUETHBIE CXEMBbI U JIIOPHI.

0 6aoB. OtcyTcTByeT penieHne 3a1aun. Takxke pacueT He COOTBETCTBYET JAaHHOMY BULY
Harpy>KeHUsl WIK pellIeHrne BOOOIIE HE COOTBETCTBYET YCIOBHIO 3aJa4H.

6 METOANMYECKHUE PEKOMEHJIAIINU 110 OPTAHU3AIIMAU U BBITIOJIHEHUTIO
CAMOCTOSTEJBHON PABOTHI CTYJEHTOB IO YYEFHOH JJUCHUILJIMHE

CamocrositensHas pabora cryaeHtoB (CPC) HampapiieHa Ha 3akperieHue W yriayOJieHne OCBOSHUS
ydueOHOro Marepuana, pa3Butue mnpaktudeckux ymenmit. CPC  Briodaer clueayroliue  BHJIBI
CaMOCTOSITENTbHON PabOThI CTYJCHTOB:

* BBINOJHCHUE WHANBUAYATbHBIX 3a/1aHUN;

* HU3y4eHHE HOPMATHUBHBIX JOKYMEHTOB;

* KOHCTICKTUPOBAHUE;

* 0030p TUTEpaTYpHI;

* OTBETHI HA KOHTPOJbHBIE BOIPOCHI;

* MOJArOTOBKA K ayIUTOPHBIM 3aHATHSM;

* MIOATOTOBKA K 3K3aMEHY;

* MOJArOTOBKA K MPEAMETHBIM (MEXIPEIMETHBIM) OJUMIIHAIAM;

* MOATOTOBKA HAYYHBIX MyOJUKAIMi (TE3UCOB JOKJIAIOB, CTATeH);

* TPOEKTUPOBAHME U MOJICTHPOBAHUE PA3HBIX BUJOB U KOMIIOHEHTOB ITPO(ECCHOHATBLHOM
/-IeaTeNbHOCTH;

* pabota ¢ MaTepuazamMu Kypca, BRIHECEHHBIMU Ha CAMOCTOSATEILHOE N3YUCHHCE;

* paboTa ¢ )KypHaIoM J1abopaTOpHBIX padoT;

* paboTa co CIpaBOYHOM JTUTEPATYPOHl U CIIOBapsAMHU;

* pelIeHue 33/1a4 U yIpaKHEHHH 1o 00pasiLy;

* COCTaBJIEHHE CXeM, TaOJHII ISl cuCTeMaTH3aluy y4eOHOro MaTepuana;

* COCTaBJICHHE IJIaHA U T€3HCOB OTBETA;

* y4yacTHe B HAYYHBIX U MPAKTUUYECKUX KOH(PEPEHLUSAX;

* YTeHHUE TeKCTa (MePBOMCTOYHUKA, YICOHHMKA, JOTIOTHUTEIBHONU JTUTEPATYPHI);

* KOHCHEKTHUPOBaHUE TEKCTA.

[lepedyeHb KOHTPOIBHBIX BOPOCOB U 3aJJaHUN JJIS1 CAMOCTOSITEIbHON pabOThI CTYIEHTOB IPUBE/ICH B
NPUIIOKEHUU U XPaHUTCS Ha Kadenpe.
g CPC pexkoMmeH1yeTcs NCII0JIb30BATh HCTOUHUKH, IPUBEICHHBIE B II. 7.
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7 YYUEBHO-METOJUYECKOE U WH®OPMALMOHHOE OBECIEYEHHME YYEBHOI
JACIUATLTAHBI

7.1 OcHoBHasi JJuTEpaTypa

Ne Bbubnuorpaduueckoe onucanue Ipug*** Kommiecrso
/11 OK3EMILIAPOB
Pex.YMO BO Pb B xauectBe yue0,
1 [Kysmenko . M. Mexanuka marepuaiios: yue6. [Tocobue: B 2 u. / V. M. nocobust st cTyaentos BY3os 33
Kysmenko. - Morunes: benopyc.-Poc. yu-1, 2020. - . 1.-289 c.: un.
Kysmenko . M. Mexanuka marepuainos: yue6. [Tocobue: B 2 u. / 1. M. Pex.YMO BO Pb B kauectse yue6,
2 |Kysmenko. - Morunes: Benopyc.-Poc. yu-1, 2020. - Y. 2.-281 c.: . nocobus s crynenTos BY3os 33
7.2 JlomosiHUTe/bHAS JIUTEpPATypa
Ne Bbubnuorpagpuueckoe onucanue I'pud Komriectso
n/n 9K3EMILIIPOB
Crormmackmit B.H. IIpakTudeckoe pyKoBOACTBO K pacueTam o Honymeno YMO BVY3oB o
COIIPOTHBIICHHIO MaTepuanoB: YueO, mocobue./ B.H. CkonnHCKHi. YHUBEPCUTETCKOMY
I —M.: MI'I1Y, 2007.-240 c. MOJIUTEXHUYECKOMY 00pa30BaHUIO B 10
KadecTBe yueOHOTr0o MOCOOUs st
crynenToB BY30B
2 Bymanos, 3. A. Pemenne 3aad 10 CONMPOTHBICHUIO MAaTEPHAIOB: o |
yuae0, mocobue mis BY3o0s/ 3. A. BynanoB. — 3-e u3a-., ucnp. u
imor1. — M.: bunowm: JIabopatopus, 2010. — 215 c¢. — (Mexanuka).
Kpusomarnko, C. H. ConpoTuBnenne MaTepHaioB: yueOHUK 1
3 [IPAKTHKYM JUlsl IPUKJIAIHOTO Gakanaspuara / C. H. Kpusomanko. | Pex. YMO BO Pb B kauectBe yue0, 10
— M.: IOpaiit, 2016. — 413c. — (IIpodeccronansHOE nocobus s cryaentos BY3os
oOpazoBaHue).
lapxoB A. B. CompoTuBieHne MmaTepuaios : yaeOHuk / A. B. ['pud: Hom. I'oc. komuretom CCCP
4 Japxos, I'. C. llImmpo. - 5-¢ u3a., nepepad. u I0M., PEIPUHT, U3/, -lI0 HAp. 0OPA30BAHHIO B KAUECTBE 15
M. : AnmbsauC, 2018. - 624c¢. : wi. - 86p. yaeOHHKa IJIs1 CTY. By30B

7.3 Ilepedennb pecypcoB cetu UHTEpHET M0 N3y4yaeMoil TUCUUIIIIMHE
www.sopromat.ru;www.MySopromat.ru;www.sopromatguru.ru.

7.4 IlepedyeHb HATJSIAHBIX M JAPYTHX NOCOOMI, METOAMYECKMX PEKOMEHIALHI 110 NPOBEICHHUIO
Y4eOHBIX 3aHATHI, a TakKKe METOAMYECKHMX MATEPHAJOB K HMCHOJb3yeMbIM B Y4e0OHOM mpolecce
TEeXHHYECKHM CPeACTBAM

7.4.1 MeToanuyeckue peKOMeHIAUMN

1. KpuBonorosa E.I'., ConpoTuBienue MmatepruanioB. MeToan4ecKue peKOMEHIaIu1 K JIa00paTOpHBIM
paboTtaMm I CTyIEHTOB HampasieHuss moarotoBku 15.03.01 «MammHocTpoenue» Morune, bPY-2021
(27IEKTPOHHBIN BapHaHT).

2. Kpusonorosa E.I'., ConnpoTuBienue matepuaioB. MeToinueckue peKOMEeHAAuU K TPaKTHYECKUM
3aHATUSIM JUIsl CTYIEHTOB HanpasiaeHus noarotosku 15.03.01 «MammHocTpoerue» Moruies, bPY-2021.
7.4.2 UundopmManunoHHbIe TEXHOJOTHHI

Ilnakarnbl

1. JlmarpaMMsbl pacTsOKEHHUS U CKaTHUA PA3IMYHBIX MaTepraioB (labopaTtopHbie paboTsl No2, 3.4).
2. Koadounments! npuBeaeHUs JITHHBI IS CKAThIX cTepkHEl (1aboparopHas pabota Nel3).
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MyJbTHMeINITHBIE TIPe3eHTALMU

1. MynbTumenuiinsie npe3eHTanuu (Jexiuu Ned-12 cornacHo myHkra 2.1).

8 MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JUCIATLIUHBI
MarepuanbHO-TeXHHYECKOe oOecTiedeHre AUCIMIUTAHBI COJICPKUTCS B ITACTIOPTE 1Tab0opaTopuu KadeIpol
«TexHnomoruu MetaaoBy, per. Homep 11YJ1-4-502-09/T"-20.
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Penensus

Ha pabouyio mporpamMmy o aucuumarHe «COIpOTHBIEHHE MATEPUATIOBY
11t HanpapieHus noarotosku 15.03.01 «MamuHOCTpOEHHE»
HampasneHHocTs (poduns) NHHOBalHOHHBIE TEXHOJIOTHH B CBaPOYHOM
NpOHU3BOJACTBE

CocraBurens: crapimii npenogasatens E.I'. Kpusonorosa

Pabouass mporpamma «CoONpOTUBIEHHE MaTepHallOB» OTHOCHUTCA K Oioky 1
«Tucuumiuael (MoLynH)» (6a3oBas yacts). PabGouas nporpaMma mnpemycMaTpUBaeT
324 gaca, 150 gacoB ayJUTOPHBIX 3aHATHUH, B ToM umcie 50 yacoB jekuui, 32 gaca
1a00paTOpHBIX 3aHATHH, 68 wyacoB mnpakTudeckux 3aHATAH. [IpexycMorpeHo
uszydyeHue 15 rem.

OcHOBHBIE TE€MBI IO3BOJISIIOT CTY/IEHTaM H3YYUTh METO/IBI 3KCIIEPUMEHTAIBHOIO
OTIpe/eNIeHUSI MEeXaHUYeCKHX XapaKTepUCTUK U YIPYIHMX IOCTOSHHBIX Marepuala,
HaNpsOKeHUH, aepopManuii U repeMeleHui, OCHOBHBIE 3aKOHOMEPHOCTH pacyeTa
Opyca Ha NMPOYHOCTH, KECTKOCTh M YCTOMYMUBOCTb B 0OIACTH YIPYrUX M YyIPyro-
IIacTHYecKnx aedopmanuii, 0CoOeHHOCTH pacuera Opyca IpHU CTaTUYECKOM,
OUHAMAYECKOM ¢ IOBTOPHO-TIEPEMEHHOM HarpyK€HWHW, MpUHLMIBI pacyera
CTaTUYECKH HEOIPEAeIUMbIX CTEPXKHEBBIX CHCTEM, BO3MOXKHOCTH COBPEMEHHBIX
OBM wu mporpammuoro ofecreueHMs A pELIeHWs NPOYHOCTHBIX 3ajgad. i
3aKpeIvieHHs] OTHX 3HAaHWM W HaBBIKOB CTYHAEHTHl BBINOJIHSIOT [0 TpHU
WH/IMBUIyaJIbHBIX 3aaHMs B KaXKIOM cemecTpe: «I'eoMeTpHYecKUe XapaKTepUCTUKH
IUIOCKUX cedeHui», «Pacder Ha MPOYHOCTh CTAaTUYECKH OMNpEAeNHUMOM Oanku IpH
m3rubey», «PacueT Ha JKECTKOCTh CTATUUECKM OMpPEeNenuMOi Oanku mpu u3ruder, «
Pacuer Baja npu COBMECTHOM JeMCTBHM U3ruba U KpydeHUs», «Pacuer 1eHTpalbHO-
CIKATOTO CTEPIXKHSI Ha YCTOHYMBOCTBY», «Pacyer cTaTHUECKH HEeOolpeldeNuMBbIX Oaok
METOLOM CHI».

[Tpu MpoOXOKIEeHUU Kypca CTYAEHT yUYHMTCS COCTaBIATH pacUeTHBIE CXEMBI s
peanbHBIX JJIEMEHTOB KOHCTPYKLMM, CTPOHUTH OSIIOPhl BHYTPEHHHX CHJIOBBIX
(pakTOpOB, IO KOTOPEIM OIpPEAeNTh MOJI0KEHNEe OTacHBIX ceueHui Opyca, BEIOUpaTh
paloHaibHBIE (OpPMBI  TIONEPEYHBIX CeYeHHH Opyca W OmpemenaTs HX
reOMETPUIECKUE XapaKTEPUCTUKH.

JlocTouHCTBa MpOTpaMMbl: YOEIEHO JOCTATOYHOE BHUMAHHUE H3YUECHHIO
9KCIIEpPHMEHTANEHOTO ONpe/elleHHsT MEXaHHIeCKUX XapaKTepPUCTHK MaTepHanoB. A
Tak)Ke TPOBEACHUIO pacyeToB Opyca Ha MPOYHOCTh, XKECTKOCTh U YCTOWYMBOCTH B
obnacT ynpyrux aedhopMalyil Mpy CTaTHYECKOM HArpy>KeHUH, pacyeToB Opyca Ha
IIPOYHOCTh B 00JACTH YNPYyro-IjIacTUUecKux AeGopMaluii ¥ NMpU JHHAMHYECKOM
(yrapHOM) ¥ IOBTOPHO-ITEPEMEHHOM HarpyKEHHH.

Penenzent, nupextop OO0 «CKbB HanCy»,
K.T.H ["amoxun [1.C.




JIOTIOJIHEHM S Y USMEHEHU S K PABOYEN ITPOTPAMME YBO

o yuebuoit mucuummuae COITPOTUBIIEHUE MATEPHUAJIOB
Hanpapyienus noarorosku 15.03.01 «MarmusoCTpOCHNE)
Ha 2022-2023 y4yebHbI# roa

No
Ne JlommonHeH|S B H3MEHEHHS OcHoBaHKe
TIIT

[Tynkr 7.4.1 Metomuueckue peKOMEHJALUH M3I0XKUTE B HOBOH
pelaKiuu

1. Kpuponorosa E.I'., ComporuBieHHe  MaTepHaloB. , :
Metomguueckue pekoMeHAamuu K sabopaTopHeIM paboram Ui Croamblii nan

| | CTYHEHTOB HAmpaBNeHUs MOATOTOBKH 15.03.01 «MammmHOCTpOEHHE) W3IaHAN
| Morunes, BPY-2021. ' npoTokon Ne6
2. Kpusonoroa E.I'., CompoTHBieHHE  MaTepHAIOB. 30.12.2020

Meronuueckue pPEKOMEHJAIMH K IPaKTHYECCKHM 3aHSATHAM UL
CTy[leHTOB HampaBineHHs mnoarotoBku 15.03.01 «MammuHOCTpOSHHE)

Morunes, BPY-2021.

Yye6Has nmporpamMMa nepecMoTpeHa u onoOpeHa Ha 3acefanuy Kadeapel « TeXHOIOruy METAILIOBY
(Hazsanue Kadeapbl-paspaboTHHKa MPOTrPaMMBl)

(mpotokon Ne 12 ot «12» anpens 2022 r.)

3aBeyronumii kadempoit _
K.T.H.. JIOIIEHT Wﬁ*/ LN, SxyGosuu

(yueHas CTeneHb, YUEHOE 3BAHHE)
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