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1. IlepeyeHb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 1O JUCIUIINHE,
COOTHECEHHBIX C MJIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS
0o0pa3oBaTe/IbHOI MPOrPaAMMBbI

1.1. leau 1 3202494 AU CIUILTHHBI

[lenbto ocBOeHUs! yueOHON AUCHUILINHBI «CONPOTUBIIEHUE MATEPUAIIOBY» SIBISIETCS
dbopMupoBaHue y O0O0yd4aromierocsi KOMIIETEHIIM B COOTBETCTBHHM C TpeOOBaHUSIMU
deneparbHOrO TOCYJAPCTBEHHOTO O0pa30BaTEIBHOIO CTaHAApTa MO CHEIHAIBHOCTH
23.05.06 «CTpouTenbCcTBO KENe3HbIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEIEH.

Kypc «ComnpoTuBieHre MaTepualioB» SBISIETCS OCHOBOM JUisi OOJIBIIMHCTBA
OOILIEMHKEHEPHBIX U CIIEHHAIBHBIX AUCUUIUIMH IPU MOATOTOBKE UHXKEHEpa-cTpoutens. B
3TOM KypC€ H3Yy4aloTCs BCE OCHOBHBIE MPUHUUIIBI, HCHOJb3YEMBIX IIPH pacuere
COOPYKE€HHUI Ha MPOYHOCTh, YCTOMYMBOCTH M Je(POpMalMIo, MPUBOAMUTCS BBIBOJ BCEX
OCHOBHBIX (OpMyJI, paccMaTpuBarOTCi (PU3MUECKHE CBOMCTBA KOHCTPYKIMOHHBIX
MaTepuaoB, Ha OCHOBE KOTOPBIX BBIBOAATCS IIPEACIBbHBIC YCJIOBHUS IPOYHOCTH H
1e(pOpMaTUBHOCTH.

3aauu U3y4eHHs TUCIUIUINHBI.

N3y4uB NUCHUIUIMHY, CTYA€HT JOJDKEH:

- NmeTp mpencTaBieHne o NMOBEACHUM Pa3IMYHbIX KOHCTPYKIMOHHBIX MaTepHUaloB
IpU JCUCTBUM BHEUIHUX HArpy30K, MEpPEnayoB TEMIIEpaTyp BO BPEMEHH, O CIOCO0ax
MU3MEPEHHs PA3JIMYHBIX MapaMeTpoB, OMPEIECISIOMIMX HANPSIKEHHO - Ae(POPMHUPOBAHHOE
COCTOSIHUE€ KOHCTPYKLIMHM, O COCTABJICHHHM PACUETHBIX MOJENEH M BO3MOMKHOCTIX HX
M3MEHEHUN C LENbl0 TOJydeHHs Oojee IeTanbHOW HH(POPMALMH, O KOHCTPYKLHUHU
OOJIBIIMHCTBA UCTIBITATENbHBIX MAIIUH, O METOJIMKE MOJIYYEHHUS! CTATUCTHYECKUX TAHHBIX,
O CBOMCTBAaX MaTepUaJIOB U Ha3HAYCHUH MPEAEIbHBIX HOPMATUBHBIX 3HAYEHUH.

- 3HaTh U yMETh HCIOJb30BATH CHOCOOBI ONpPENETCHUsl YCUIIUM, HANPSKEHUU W
aepopmanuil Juisl CTEp)KHEH, IJIaCTUH M 000J0YeK, METOJAbl pacuera CTaTUYeCKU
HEOIPEACTUMBIX CUCTEM B YIIPYTOil U yIPyTo - MJIACTHUECKON CTauu paboThI.

- ImeTh ombIT pacyeTa cTepKHEH Ha pacTsSHKEHUE U CKaThue, MOMEePEeUHbI U3rud u
CJIO)KHO€ CONPOTHUBJICHHE, pacyeTa IUIAaCTUH Ha W3rM0 U3 IUIOCKOCTH M HarpyKeHue B
CBOEH MJIOCKOCTH, pacuyeTa HUIMHIPUUECKUX 000I0UEK.

1.2. KomnereHunu ody4yaromerocsi, popMupyemMbie B pe3yjbTaTe
OCBOCHMS AUCHUTIMHBI

Nupukarop Pe3yabTaThl 0CBOEHUSI
Y4eOHOM I CHUIJIMHBI

OIIK-4: CnocoOeH BBINOIHATH MPOEKTHPOBAHUE U pacueT TPAHCIOPTHBIX OOBEKTOB B COOTBETCTBUU C
TpeOOBaHUSMU HOPMATHUBHBIX TOKYMEHTOB

OIIK-4.7. BeinonHseT o1leHKy | 3HATh:

yCIIOBUHM pabOThI - OCHOBHBIE TOHSATUS MEXAHUKH TBEPAOro JAePOPMUPOBAHHOTO Teja
CTPOUTENbHBIX KOHCTPYKIUHM  |(Zedopmanus, ynpyrocts, MU30TPOMHOCTb, IJIACTUYHOCTb, PABHOBECHE,
MIPU pa3IMyYHbIX BUJAX CIUIOIIHOCTh TeJa), CIIOCOOBbI MOCTPOCHHUS S0P BHYTPEHHHUX CHIIOBBIX
Harpy>KeHus (baxTOpoB;

- BUABI HAITPSAXKCHHBIX COCTOSIHUM CTep)KHeﬁ B 3aBUCHUMOCTHU OT HaJIM4YHUA
TCX HUJIM MHBIX I''ITaBHBIX HaHpH)KCHI/Iﬁ

YMmerh:




- OTIpENIENATh BHYTPEHHUE CUJIOBbIE (DAaKTOPHI B CEUEHUSIX Opyca;

- OIIPEAECIIATH MOJ0KEHHS ONTACHBIX TOYEK B CEYEHUH;

- IPOBEPATH IIPOYHOCTH B COOTBETCTBUU C TEOPUEH IIPOYHOCTH;

- OIPEIENATH IEPEMEILEHUS U IPOBEPSTH JKECTKOCTh KOHCTPYKIIHM;

- OIpENENATh HAIpPsSOHKEHUS U IIepEeMELICHUs OT KOHKPETHBIX BHUJOB
Harpy3ok

Baanern:

- METOJUKOH ompeseNieHuss BHYTPEHHUX CHIIOBBIX (aKTOPOB METOJOM
CEUYCHMI;

- METOJAMKOW ONpEAEIECHUS IEPEMEIICHUA IIyTEM COCTaBJICHUS
YHHUBEPCAJIHHOTO YpaBHEHUS YIPYTo# JIMHUK WK 1o popmyse Mopa;

- METOJaMH pacyeTa KOJOHH, OalloOK, CTOEK Ha pa3JIHYHBIC BHJIbI
Harpy3okK

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl
VYyeOnas aucuummimHa « COMpOTUBICHUE MaTEPUAIOB» OTHOCHTCS K 00S3aTeIbHON
yactu bioka 1. «lucuuminael (MOTyIN)».

Kon
JTUCHUATIIINHBI

HanMeHoBaHMe JUCHUIIMHBI Koas! ¢popmupyembIx

KOMIIEeTeHI M

OcBauBaeMas TMCIUILJINHA

b1.0.21 ‘ CornpoTHBIICHHE MaTepUaIOB

| OIIK-4 (OIIK-4.7)

IIpeniecTBy0IHE TUCIUNIHHBI

| mer

JAMcuMIUINHBI, 0CBAHBaEeMble MapaieIbHO

\ HET
Hocaenyoumue 1uCUUNIMHBI
b1.0.31 CrpouTtenbHas MEXaHUKa OIIK-4 (OIIK-4.7)
OIIK-4 (OIIK-4.7)
b1.0.40 MocTbI Ha XKeNe3HBIX 10porax

Brinonsenue u 3amuTa BLIHYCKHOﬁ

b3.01 M
KBaJIM(DUKAIIMOHHOM paboThI

OIIK-4 (OIIK-4.7)

3. O0beM IMCHUIIMHBI B 32a49€THBIX eIMHUIAX ¢ YKa3aHHEM KOJIHYecTBa
aKaJeMHYEeCKUX YaCOB, BbIJIeJIAeMbIX HA KOHTAKTHYI0 Pa00Ty 00y4arommXxcsi ¢
npenoaanaresieM (10 BUAAM yUeOHBIX 3aHATHI) 1 HA CAMOCTOATEJILHYIO padoTy

00y4YarOIUXCcs

3.1. PacnpenesieHue 00beMa y4eOHO TMCUMIVIMHBI HA KOHTAKTHYIO
padoTy C mpenogaBaTeieM U CAMOCTOATEIbHYI0 Pa00Ty 00y4aronuxcst

Bup yaebHo# paboThI Bcero vacos o Kypcor
y4eOHOMY IJIaHy 2

OO6m1ast TpyI0€MKOCTh TUCITUIUIAHEIL:
- 4acoB 288 288
- 3a4EeTHBIX €IUHUII 8 8
KonTakTHas pa6ora o0yyawmmxcsi ¢ npenojaaBarteieM 31 31
(Bcero), 4acosn
U3 Hee ayOUmMopHbvle 3aHAMUs, 8Ce20 31 31
B T.Y. JIGKI[UU 12 12

MIPaKTUYECKUE 3aHITHS 12 12




nabopaTopHbIE PaOOTHI 4 4

KA 0,4 0,4
KD 2,6 2,6
CaMocTosTeIbHAA MOArOTOBKA K YK3aMeHaM 10,4 10,4
B MEPHO/I IK3aMEHAMOHHOM ceccuM (KOHTPOJIb)
CamocrosiTejibHasi paboTa 246,6 246,6

B TOM YHMCJIC Ha BBIIIOJTHCHHUC!:

KOHTPOJIBHON pabOThI

pacueTHO-rpaduueckoit paboThl 18 18

pedepara

KYpCOBO# pabOTHI

KYpPCOBOTO MPOEKTa

Bu1bl IpoMEKyTOYHOTO KOHTPOJISI 3a, Ok3 3a, Ok3

Texynuii KOHTPOJIb (BUJ, KOJIUYECTBO) PT'P(1) PT'P(1)

4. Cogep:xanue TUCHUIUINHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE 10 TEMaM
(pa3aesiam) ¢ yKka3aHueM OTBeJIC€HHOI0 HA HUX KOJIMYECTBA AaKAAeMUYECKUX YaCOB U
BH/I0B Y4eOHBIX 3aHATHI

4.1. Tembl 1 KpaTKoOe coJep:KaHUE Kypca

Tema 1. BBenenue

BuemHue cuinbl M MX  KIacCU(UKalMsg: TOBEPXHOCTHBbIE, OOBEMHBIE U
COCPEIOTOYEHHBIE, AKTUBHBIE U PEAKTUBHBIE, TOCTOSIHHBIE U BPEMEHHBIE, CTATUYECKUE U
nuHamuyeckue. OCHOBHbIE OOBEKTHI, H3y4aeMbl€ B KypcaxX COIMPOTHUBIICHHSI MaTEPUAIOB U
TEOPHUH YIPYTrOCTH U IJIACTUYHOCTU: OpyC (CTEpkKEHB), MIIACTUHA, 000J0YKa, MACCUBHOE
Ten0. OCHOBHBIE CBOMCTBA TBEPAOTO A(POPMUPYEMOrO Tella: YIPYroCTh, IIACTUYHOCTD U
nomyuects. [edbopmamuu u mnepememenus. Jlepopmanuu JHUHEWHBIE U YTIIOBBIC
(cnBurn).

['unoTe3s! (AOMYIIEHUS) B COTPOTUBICHUH MAaTEPHAJIOB.

BHyTpeHHue cuiibl 1 METO/ WX M3ydeHus: (MeToj cedeHuil). Hanpspkenue mosHoe,
HOpPMAJIbHOE M KacaTeiabHOE. | TTaBHBI BEKTOp M TJIABHBIA MOMEHT BHYTPEHHHUX CUJ B
ceueHu. BHyTpeHHuEe cuiioBble (DAaKTOpHI B MONEpPEYHOM ceueHun Opyca. IIpogonbHbie u
MOMNEPEYHbIE CHWJIbl, KPYTSIIMA | U3rudaronmii MoMeHThl. WX BbIpakeHHs uepes
HampspkeHus. Buabl mpocreiimux aedopmanuii Opyca: pacTsKEHUEe-CKaTue, CHBUT,
Kpyudenue, u3ru0. [lonsitue o pacueTHoit cxeme Opyca. PacueTsl no eopMHUpOBaHHOMY U
Hee(hOpMUPOBAHHOMY COCTOSIHUSAM. [[puHIMIT HE3aBUCUMOCTH I€MCTBUSI BHEITHUX CHUJI.

Tema 2. PacTsizkeHHe U c:KaTHe PAMOTro dpyca

[{enTpanbpHOe pactsokenue win cxatue. [Ipononsabie cubl. uddepennmnanpasie
3aBUCHUMOCTH MEXIY MNPOJOJbHBIMU CHUJIAMU M HArpy3Koil. DMIOpbl MPOJOJIBHBIX CHIL
Hampsokenuss B momepeuHbIX cedeHusx Opyca. OCHOBHbIC JOMyIIEHUS. OMopa
HampsbkeHui. HampsokeHuss B CceUeHUsX, HAKJIOHHBIX K ocu Opyca. [IpomonbHbie u
nonepeunbie aedopmaru Opyca. 3akoH ['yka mpu pacTsbkeHMM W CKaTud. Mopayib
ynpyroctu E u xodddunuent Ilyaccona y. Ynnunenue (ykopodeHue) mpsMoro Opyca
MOCTOSIHHOTO W MEPEMEHHOTO ceueHus. JKeCTKOCTh IpU PACTSHKEHUM M CHKATHUMU.
[Tepemernienust momnepeyHbIX ceYeHU Opyca. Dmropsl nepemenieHuii. MismMmenenne oobema
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IPU PACTSKEHUU U CHKATHH.
[loTenmanbHas 3Heprusi AepopMalud MpU pacTsHKeHUH U cxaTuu. [lomHas u
ylenbHas paboTa, 3aTpayriBaeMas Ha AeopMHUpPOBAHUE MaTepuaa.

Tema 3. MexaHu4yecKue CBOWCTBA MATEPHAJIOB IIPU PACTAKEHUH
U CKATHH

OnpITHOE M3YyYEHUME MEXAaHUYECKHMX CBOMCTB MaTEpPHAIIOB IPU PACTSHKEHHH H
ckatud. JlmarpaMmbl pacTsDKEHHSI U CKATHs TUIACTHYECKUX marepuaioB (P, Al u 9, €).
OCHOBHBIE MEXaHMYECKHE XapaKTEPUCTUKHM MaTepuaja: Ipenesa MpONOPLHOHAIBHOCTH,
Openen  yopyrocTtd, Impeaen  TEeKydyecTH UM Ipeledl  MHPOYHOCTH  (BPEMEHHOE
conpotuBieHue). OcCOOEHHOCTH AePOpPMHpPOBAHUS U  pa3pylIeHMs] IUIACTUYHBIX
MaTepuaioB IMpU pacTsDKEHUH U cxkatuu. [lnactuueckue pedopmanuu. JluHUM
ckosibkeHus. [loHsiTe 00 MCTHMHHOM IuarpaMMme pacTsbKeHHMs U ckatus. Pasrpyska u
NOBTOpHOE HarpyxeHue. Haxien. JluarpamMmbl pacTshKEHUsST M CXKAaTHS  XPYIKHX
MaTepuaioB U UX OCHOBHbIE MEXaHUYECKUE XapaKTepUCTUKH. OCOOEHHOCTH pa3pyLIEHUs
XPYIKMX MaTEpPUalIOB NPHU PACTSKEHUM M CKAaTUU. BIWsHME CKOPOCTH HArpy»XeHHs,
TEMIIepaTypbl M JApPYyTUX (PAKTOPOB Ha MPOYHOCTHBIE XAPAKTEPUCTUKUA MATEPUAJIOB.
[loHsiTHE O BIUSHUU PAIMOAKTUBHOTO 00ydyeHus: matepuanon. [locnencteue (ynpyroe u
rmiactuaeckoe). [lonsTue o non3ydectu, pelakcaluuu 1 JJIUTEIbHOM MPOYHOCTH.

CrpouTenbHbIE MaTEpHUAIIbI C HEIMHEHHOW 3aBUCUMOCTBIO MEXAY AehopManusMu
U HaNpsOKCHUSIMH. MeEXaHMYEeCKHE CBOMCTBA HOBBIX CTPOWTENBHBIX MAaTEpUANIOB -
mwiactMacc. OCOOEHHOCTHM MX TOBEIEHUS IOJ HAarpy3Kod B 3aBUCHUMOCTH OT psia
JOTIOJIHUTEINIBHBIX YCIIOBUI: TEMIIEPATYPBI, BIIAXKHOCTH, CKOPOCTH HATPYKEHUA U JIP.

Tema 4. PacyeThl Ha IPOYHOCTDH U KECTKOCTH MIPH PACTAKEHUMN U CXKATHH

OcCHOBHbBIE TIOHSITUS O MPOYHOCTH, HAJEKHOCTU U JIOJITOBEYHOCTH KOHCTPYKIIUH.
Paznuunbie B3MIsIABI Ha TpeAesbl HAarpyKeHus. MeToabl pacuera mo JAOMYyCKaeMbIM
HaMpsOKEHUSIM, pa3pyllaeMbIM Harpy3kaM U MpeaeiabHbIM cocTosiHusIM. KoadduimeHTs
3amackl MO HAMPSKEHUSM U Harpy3kam. TeXHUKO-DKOHOMHUYECKHE (PaKTOPhI, BIUSIOUINE
Ha 3HadyeHue Kod(pduuuenta 3amaca. OCHOBHbIE BHUJBI 3aady B CONPOTHUBJICHUE
MaTepuajoB: MpOBEpKa MPOYHOCTH, MOAOOP CEUYEHHUs, OIpPEACICHUE OIyCKaeMOoun
Harpy3ku (Tpy30NOABbEMHOCTH) pa3duyHbIMU MeTojgaMu. Ciyyalli HEpaBHOMEPHOTO
pacripeiesieHdss HOpMaJlbHbIX HaIpPsOKEHUM B MECTaX PE3KOT0 M3MEHEHHUS MOMEpPEUHBIX
ceueHuid Opyca. KoHiueHTpamuss HanpsbkeHU U Kod(PhUIMEHT KOHIeHTpanuu. BiusHue
KOHLEHTPALMMA HaNpsDKEHWM Ha MNPOYHOCTh IIPU CTAaTUYECKOW HArpyske. Yder
COOCTBEHHOTO Beca TMpW pacTsbkeHun W cxatuu. [lonarue o Opyce paBHOTO
conpotuBieHusi. CTaTUYECKH HEONpPEAeNUMbIe 33Ja4d IPU PACTSIKEHUH M CHKATHU.
Pacuetsl Ha Harpy3ky, Temreparypy U MpUHYJIUTENbHbIC HATITU. [IpenenbHble Harpy3ku
JUISl CTATUYECKU HEONPEICIUMBIX CUCTEM.

Tema 5. [l10cKkoe HANPSIAKEHHOE COCTOSIHUE
[ToHsATHE O TIIIOCKOM HAMNPSKEHHOM COCTOSTHUM B Touke. OOIIMii ciydail IocKoro
HAMNPsKEHHOTO COCTOSIHUS. 3aKOH MapHOCTH KacaTeJIbHbIX HampshkeHud. HanpspkeHust Ha
HAKJIOHHOM IUIOIIaAKe. [J1aBHbIE IUIOMIAAKKA W TJIaBHbIE HanpspDkeHus. [lnomankum ¢
HauOOJBIITUMU KacaTeJbHBIMM HamnpspDKeHUsMU. BenuunHa HauOONBIIMX KacaTebHBIX
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HaHpH}I(eHHﬁ. 3aKoH FYKa ITPH INIOCKOM HaITPsS>KECHHOM COCTOSHHU.

Tema 6. CaBur
Hanpsokenuss u negopmarnuu npu casure. 3akoH ['yka npu casure. Moaynib
casura G. 3aBucumocth Mexay G, E u w115 u3otpornHoro tena. HemsamMeHHOCTh 00beMa
nipu casure. [loHaTHe 0 pacyeTe Ha MPOYHOCTh 3AKJICTIOYHBIX U CBAPHBIX COCIMHEHUMN.

Tema 7. 'eoMeTpuYecKHe XaAPAKTEPUCTUKHU MONEPEYHbIX CeYeHUil
OceBol, NOJNSIPHBINA U EHTPOOEKHBIN MOMEHTHI HHEPLIMU. 3aBUCUMOCTD IS
OCEBBIX U MOJISIPHBIX MOMEHTOB HHEpLUU. OceBble MOMEHTBI HHEPIIUU IS
OpsIMOYTOJIbHUKA, TPEYTOJIbHUKA, KPyTa U KOJIbIA. 3aBUCUMOCTb MEK/Ty MOMEHTAMHU
WHEPILMUH 17151 TapaJlJIeIbHBIX oceil. I3MeHeHne 0CeBBIX U IIEHTPOOESKHBIX MOMEHTOB
MHEPLUH PU TOBOPOTE KOOPAUHATHBIX Ooceil. [ maBHbIe ocu uHepuuu. ['1aBHbIe MOMEHTHI
uHepuH. BeurncieHne MOMEHTOB MHEPIIMHU CIOKHBIX Mpoduiei. Panuyc unepiuu.

Tema 8. Kpyuenue

BHemiHue cuiibl, BBI3BIBAIOUIME KPYYEHHE MPSAMOro Opyca. DHIOpbl KPYTSIIHUX
MoMeHTOB. KpyueHnue mnpsmoro Opyca Kpyrjioro mnonepedyHoro cedeHus. OCHOBHBIE
nomyuieHusi. HampsbkeHus B TONEpPEYHBIX CEYEeHHsIX Opyca. YToa 3aKpy4yuBaHHSL.
XKectkocTh mnpu KpyueHHH. [J1aBHbBIE HaNpsHKEHUsS W TJIABHBIE IUIOIIAJIKH. Bumsl
pa3pylIeHHid TpU Kpy4deHUH Opyca Kpyrjioro IMONEPEYHOr0 CEYEeHHs] W3 Pa3HbIX
MarepuanoB. Tpu BHAa 3a7a4 NpHU KPYYEHUH: OIPEACIICHHE HANPSDKEHWM WIH YIJIOB
3aKpy4MBaHMsI, TOJOOP CEYEHUH M BBIYHUCICHHUE JOMYCKAEMOro KPYTSIIEr0 MOMEHTa IO
IIPOYHOCTH M KECTKOCTU. Pacder CIIOIIHBIX M MOJBIX BaJOB HA IPOYHOCTH U KECTKOCTh
[0 MOIIHOCTU M 4YacToTe BpalleHus Basa. [loTeHuuanbHas sHeprus nedopmanuu mnpu
KpydeHUH. CTaTUYECKHM HEONpPEAEIUMBIE 3aJa4l MPU KPYYEHHUHU. YPYro-INIaCTUYECKOE
KpydeHue Opyca KpyrJioro mnomnepedHoro ceueHus. OmnpejnenieHue MpeaeabHOl HeCylleH
CoCOOHOCTH. PacyeT UMIMHAPUYECKHX MPYXKUH ¢ MalbiM maroMm. KpyudeHue OpycheB
MPSIMOYTOJIBHOTO cedeHus. KpydeHue CTep:KHEH, CE€YEHHME KOTOPBIX COCTABJIEHO W3
HECKOJIBKMX Y3KUX MPSAMOYTOIbHUKOB. KpyueHrne TOHKOCTEHHBIX CTEPKHEW 3aMKHYTOIO
npoQus.

Tema 9. U3rud

N3ru6 mpsiMoro Opyca B IJ1aBHOM MJIOCKOCTH. BHEHIHWE CHIIbI, BBI3BIBAIOILLIUE
n3ru6. Bunpel Harpy3ok. Onopsl U ONMOpHBIE peakuuu. BHyTpeHHUE cUIoBbIe (PaKTOPHI B
MOTIEPEUHBIX CEUCHUSX Opyca mpu H3rude: M3rudaronmii MOMEHT W TOIepevHasl Cuia.
Yucteiii u nonepeunsid u3rud. Juddepennnanbubie 3aBUCUMOCTH MEXKITY HM3THOAIOITIM
MOMEHTOM, TNONEPEYHON CHJION M MHTEHCUBHOCTBIO PACIIPEACIIEHHBIX Harpy30K. OIIOpPbI
M3rMOAIOIIMX MOMEHTOB W TonepeuHbiX cui. HopmanbHble HampsikeHHs] MpU YHCTOM
nu3ruoe. OCHOBHbIE JOMYUICHUS. 3aBUCUMOCTb MEXKIYy H3TUOAIONIMM MOMEHTOM U
KpUBH3HON ocu u3orHytoro Opyca. JKectkocts mpu usrube. dopmyna HOpMaIbHBIX
HarnpsbkeHul. PacrpocTpaHeHue BBIBOJIOB YMCTOrO M3ru0a Ha TONEpPEYHbId H3ruo.
KacarenbHble HampsokeHHus Npu  M3rude OpychbeB CIUIOMIHOTO cedeHus ((popmyna
H.M.KypaBckoro). KacarenpHble HampsibkeHuss npu u3rude. TpaekTopuu TriaBHBIX
HanpsokeHui. [lonsitue 06 wm3rube Opyca ToHKOCTeHHOro mpoduia. Llentp wusruoda.
[ToreHnmanbHast sHEpTUsl. YNpyro-miacTuueckuii u3rud Opyca. [lnactuueckuii mapHup.
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Omnpenenenne Hecyued cnocoOHOCTH Oanok. Pasrpy3ka M ocTaTO4YHbIE HAINPSHKEHUS U
nepopmanuu. Pacyer Ha NMPOYHOCTh MPU HU3THOE MO JONMYCKAEMBIM HANpPSKEHUSM, I10
pa3pylLIalolMM Harpy3kaMm M MO IpeIeibHBIM COCTOSIHUSAM. TpH BHJa 3adad: IpoOBEpKa
IIPOYHOCTH, ONPEJEICHUE Pa3MEPOB CEUCHHUsI, ONPEECICHNE MAaKCUMAJIbHOW Harpy3KH IO
YCIOBUIO MpPOYHOCTU. PammonanbHoe cedeHue Oanok. IloTeHumanbHas SHEprus
nepopmanun npu usrude. M3rub Opyca nepemeHHoro cedenus. llonstue o pacuere
COCTAaBHBIX (CBapHbIX M KIIEMaHbIX) Oanok. M3rub Oasok W3 pa3HOPOIHBIX MaTEpPUAJIOB.
[Tonsatue 06 n3rude 6aI0K U3 MaTEpUANIOB, HE CIEAYIOIINX 3aKOHY ['yKa.

Tema 10. OnpenesieHue nepeMeneHuii npu n3rude
JudbdepennmansHoe ypaBHEHHE OCH H30THYTOTO Opyca. TouHOE 1 MpUOIHKEHHOE
ypaBHEHHE KpWBH3HBL. HemocpeacTBeHHOe WHTErpuUpoBaHue au(PepeHITNATBEHOTO
ypaBHeHUs. ['pannyHbie ycioBus. MeToj HadalnbHBIX MapameTpoB. OmpenencHue
NepeMelIeHn! 1 YIJIOB IMOBOpOTa B Oaikax mpu momolnu obmeir ¢opmynsr Mopa.
Omnpenenenue nepeMenieHuit 6pyca NepeMeHHOTO CEUEHUsI.

Tema 11. U3rud craTuvecku HeonpeaeauMbIX 010K
CraTtuyecku HEOoNpeaeIuMble OJTHOMPOJIETHbIE 0K U MHOTOIPOJIETHBIE OalKu.
JIuminue HewusBecTHbIE. CTENEHb CTATUYECKOW HeompeneauMocTH. OCHOBHAas CHUCTEMA.
VYpaBHeHUs TEpEMEIICHU I ONpeleieHUus JIMIMHUX Heu3BecTHhIX. [loHsTue 00
OCOOCHHOCTSIX pacuera Hepa3pe3Hblx Oanok. OmnpegeneHue Hecyled CrnocoOHOCTH
CTaTUYECKHU HEOMPEACIUMBIX OaJIOK.

Tema 12. Ci0:xHO€ CONPOTUBJIEHHE

OOmmii cmyyail 1eicTBUS BHEIIHUX CUJl Ha Opyc. BHyTpeHHue cuitoBble (DaKkToOphbl
Y UX SMIOPHI B IJIOCKUX M MPOCTPAHCTBEHHBIX JIOMAHBIX OPYChEeB. XapaKTEpHBIE Clydau
CJIO)KHOTO COTNPOTHUBIICHUSI TMPAMOTro Opyca: KOCOM W3ru0, BHELEHTPEHHOE JCHCTBUE
MPOJIOJIbHON CHUJIBI, M3TM0 W KpydeHue. HopManbHble HampspDKeHHUS MPU KOCOM M3THOE.
Omnopa HOpManbHBIX Hampspkenuit. CunoBas u  HyneBas JuHUM. HawmOGomnbiue
HanpsokeHusi.  [lomGop ceuwenuit npu  kocom wusrube. OmnpeneneHue MPOrUOOB.
HopMmanbHble HanpspKeHUsT TPU BHEHEHTPEHHOM JIEMCTBUM MPOJOJIBHOM CHIIBL. DMIOPHI
HOpMaJbHbIX HanpsikeHuid. CunoBas U HyJieBasi JUHUU. AOpo cedeHus. Y4eT npo10IbHON
CWJIBbl B IJJACTUYECKOM IapHupe. OnpeneneHue npeneabHol Hecyled cnocoOOHOCTH Npu
BHELICHTPEHHOM  JEWCTBUM TMPOAOJbHOM cuibl. [loHsATHE O mnpeaBapuTeIbHOM
HanpspkeHu 0anok. OgHowieHHas popMysia HOPMAJIbHBIX HANPSKEHUN B CEUEHUU Yepe3
SIAPOBBIE MOMEHTHI MPU ACHCTBUU MPOJOJILHON CUJIBI B TJIaBHOW MJIIOCKOCTH. Hanpsikenus
B TIONEPEYHOM CEUCHUM MNpU HU3THOEe W KpydeHUH Opyca C KPYIJIbIM MONEPEUYHbIM
ceucHueM. ['naBHbIe HampspKeHUs. PacdyeTHble HamnpsHKEHUs] MO HEKOTOPBIM THIIOTE3aM
MPOYHOCTH U TIIACTUYHOCTU. M3rub m kpyueHue Opyca ¢ IPSMOYTOJIBHBIM MONEPEYHBIM
CEYCHHUEM. YUeT NPOJIOJIbHONU CUJIBL.

Tema 13. YeTOMYHMBOCTD CKATHIX CTeP:kHeH (MPOA0IbHBII U3rKo)
[Tonsitue 00 yCTOWYMBBIX M HEYCTOWYMBBIX (opMax paBHOBecus. Kputuueckue
Harpy3ku. Y CTOWUYMBOCTb CHKATBIX CTEP:KHEH B ynpyrou cranuu. @opmyna Dunepa ais
CTEpKHS C IIAPHUPHBIMHU OMOPAMU MO KOHIIAaM (OCHOBHOW Cilyyaid). Y4eT Apyrux BUJIOB
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3akperieHus. [lonsTe o TMOKOCTH U MPUBEICHHOW IJIMHE cTepkHsa. Dopmyra Ditiepa,
3anuchiBaeMasi yepe3 NMpUBEACHHYIO JUIMHY cTepkHs. [Ipenen mpumenumoctu (Hopmysibl
Oiinepa. [lorepss yCTOMYMBOCTH NMPU HANPSHKEHUSAX 334 MPEAEIIOM MPONOPLHMOHAIBHOCTH
matepuaia. opmyna kpuTHUecKoi cuibl DHreccepa - Scunckoro. ['paduk kputuueckux
HANpsDKEHU B 3aBUCUMOCTH OT THOKOCTH cTepkHs. [lpakTuueckuit Metoj pacuera
CKaThIX CTEp)KHEM Ha NPOAOJbHBIM W3rub. Tabmuubl Ko3(hUIMEHTOB MNPOAOIBLHOTO
m3ruba u. [lonsitue o pacyeTe COCTaBHBIX CTEP KHEH.

Tema 14. PacueTsl IPH HEKOTOPBIX THHAMMYECKUX HATPY3KaX
[ToHsiTHE O TMHAMUYECKON HArpy3Ke U TuHaMuueckoM koddduimente. [loxbem u
OIyCKaHHe rpy3a ¢ yckopenueM. HMcnonb3zoBanue npuniuna Jamamoepa. Y aap 06
YIPYTYIO CUCTEMY C OJIHOM CTENEHbI0 CBO0OIbI. PacyeT mo 6anaHcy 3HEpruu.
[IpononbHBIN U MOTNIepeyHbIi yaapsl o Opycy. [IpubnvkeHHbINH y4eT Macchl Opyca npu
ynape. BHe3anHoe npuiioKeHne Harpy3Ku.

4.2. Conep:kaHue JTUCHUILIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE M0 TEMaM

HasBanus pasnennos u tem Bcero gacos Bupl yueOHBIX 3aHSITUH

o KonTaktHas pabota CPC

y4eOHOMY (AynutopHas pabora)

T1any JeKUUU | mpakTtuye | maboparo

CKHe pHBIE
3aHSTHS paboThI

Tema 1. Benenue 11 1 10
Tema 2. Pacrskenue u cxarue 16 1 1 14
npsimoro Opyca
Tema 3. Mexanuueckue cBoiicTBa
MaTepHUasioB MMPU PACTHKCHUU U 19 19
COKATHH
Tema 4. Pacuersl Ha IPOYHOCTH U
KECTKOCTb IIPU PACTSKEHUU U 33 1 2 1 29
C)KaTUu
Tema 5. [l;mockoe HampsiKEHHOE 29 29
COCTOSIHUE
Tema 6. Casur 10 10
Tema 7. 'eomeTpuueckue
XapaKTEPUCTUKU MOMEPEYHBIX 21 1 20
CEYEHUM
Tema 8. Kpyuenue 11 1 10
Tema 9. U3ru6 29 1 2 2 24
Tema 10. OHHCI[CHCHHG 15 ) 13
nepeMenieHuil npu u3rude
Tema 11. M3ru6 cratuuecku 28 5 5 24
HEOoMNpeAeMMBIX OaJIOK
Tema 12. Crio’)xHOE COIPOTHBIICHUE 31 2 2 27
Tema 13.VYCT017111HBOCTLU CHKATBIX 13 1 5 10
cTep>kHeH (IpoJOJIbHBIA  M3rub)
Tema 14. PacueTs! npyu HEKOTOPBIX 156 1 146
JMHAMUYECKUX Harpys3kax
KA 04




K5 2,6

Kontponb 10,4

UTOI'O 288 12

12

4 246,6

4.3. TemaTuKa NPAKTHYECKUX 3aAHATUH

Tema IMPAKTUYCCKOI'O 3aHATHUA

KommuectBo yacos

1. PacueTsl Ha IPOYHOCTD U JKECTKOCTH NP PACTSHKEHUH U CHKATHH C 2
noMouipio mporpammsl [TOJIFOC

2. U3ru6 ¢ momomisto mporpammel [TOJIKOC 2
3. Onpesenenne nepeMeneHuid pu U3ruoe 2
5. MI3ru6 craTu4ecky HEONPEISIUMBIX 0AIOK C TIOMOIIBIO 2
nporpammel [TOJIFOC

6. CI10’)kHO€ COIPOTUBIIEHNE 2
7. YCTOMYMBOCTh CXAThIX CTEp)KHEH (TPOJOJIbHBIN WU3rHO) 2
BCET0 12

4.4. TemaTuka 1a00paTOPHBIX padoT

Tema mabopaTopHOit paboThI

KomangecTBo yacos

1. PactshkeHune U cxxatue mpsMoro Opyca ¢ MOMOIIBIO MPOTPAMMBI 1
Coloombus

2. PacueTsl Ha IPOYHOCTH U JKECTKOCTh MPH PACTSHKECHUH U CKATHU C 1
nomMoInkko mporpammel Coloombus

3. 3rub ¢ momoinpro nporpamMmbel Coloombus 2
BCET0 4

4.5. TemaTnka KypcoBbIX padoT (IPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) y4€OHBIM IIAHOM HE TIPEAYCMOTPEHBI.

4.6. TemaTka KOHTPOJILHBIX PadoT

KOHTpOJIbHBIX pab0T yueOHBIM TUIAHOM HE TPEAYCMOTPEHBI.

4.7. TemaTuka pacueTHO-TpauuecKoii padboThl

Pactsikenue u cxxatue npsiMmoro opyca

Kpyuenue Banos

N3rub: mogbop ceueHus U BHIYUCICHHUE TTepeMEnIeHU
Pacuer craTndecku HeonpeaeIuMBbIX OaJIOK

Pacdet BHELIEHTPEHHO CKATOTO CTEPHKHS

Pacuyer cxaroro crepkHsi Ha yCTOMYMUBOCTh

Ok w =

5. YyeoHo-MeTOoAn4ecKoe odecneuyeHmne
JJIS CAMOCTOATEJIbHOM padoThl 00y4aIOIIUXCS M0 JMCHUIIIMHE

5.1. PacnipeiesieHue 4acoB M0 TeMaM U BUIaM CAMOCTOSITEJIbHOH padoThl

Paszpnensl u Temsl Bcero Bun camocrositenbHOlN paboThI

4acoB I10
y4eOHOMY
TUIaHy
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Tema 1. Beenenue

CamocCTOsITeNbHOE N3YYCHHE OTACTBHBIX
TeM y4yeOHOH nuTepaTypsl. Paborta co

10 CIIPAaBOYHOM " CIelranbHON
JIUTEPATYpPOl.
Tema 2. PacTskeHue U CKaTHE TPSIMOTO BrimonHenue  pacueTHo-rpaduyUecKOn
Opyca 14 paboTHL. [ToaroroBka K
IPOMEKYTOYHOM aTTeCTallNH
Tema 3. Mexanuueckue cBoiicTBa Brimonnenue — pacueTHoO-TpaduuecKon
MaTepUajIoB MPHU PACTSHKEHUU U CHKATUU 19 paboThL. [ToaroroBka K
MIPOMEKYTOYHOM aTTECTALIMKU
Tema 4. Pacuerbl Ha IPOYHOCTH U BrimonHenue  pacueTHo-rpaduyUecKoOn
KECTKOCTh MPHU PACTSHKEHUH U CKATUH 29 paboTHL. [ToaroroBka K
IPOMEKYTOYHOM aTTeCTallNH
Tema 5. [Inockoe HanpskeHHOE CaMocCTOsATENbHOE U3YyYEHUE OTIENbHBIX
COCTOSTHUE 29 TeM yqe6H9ﬁ nutepatypel. Pabora co
CIIPaBOYHOM u CIELIMAJIbHOM
JIUTEPATYPOU.
Tema 6. CaBur CaMocCTOsATENbHOE U3YyUEHUE OTIEIbHBIX
10 TeM yqe6Hf)171 nutepatypel. Pabora co
CIPaBOYHOMU u CHeLMaIbHOU
JIUTEPATYPOU.
Tema 7. 'eomeTprueckne XapakTEePUCTUKH CaMocTosTenbHOE U3yYeHUE OTIEIbHBIX
MOINEPEYHBIX CEUYCHUH 20 TEM yqe6H?ﬁ muteparypel. Pabora co
CIPaBOYHOMU u CHeIHaTbHOM
JIUTEPATYpPOIl.
Tema 8. Kpyuenue BreimonHenue  pacueTHo-rpaduyecKon
10 paboTHI. [TonroroBka K
POMEKYTOUYHOM aTTeCTAINH
Tema 9. U3ru6 BreimonHenue — pacdeTHoO-TpaduuecKon
24 paboThI. ITonroroska K
MPOMEKYTOYHOM aTTECTALINKU
Tema 10. Onpenenenue mnepemelieHnn BeimonHenue  pacueTHo-Tpaduueckont
pu u3rude 13 paboTHLI. IToaroroBka K
IPOMEKYTOUYHOM aTTECTALMH
Tema 11. 3rub cratudecku Brimonnenue  pacuetHo-rpaduyecKon
HEOIpeIeIMMBIX OaIoK 24 paboThI. ITonroroska K
MPOMEKYTOYHOM aTTECTALINKU
Tema 12. Cno)kHOE CONPOTHUBIIEHHE BeimonHenue  pacueTHo-Tpaduueckont
27 paboTHl. [TonroroBka K
IPOMEKYTOUYHOM aTTECTALNH
Tema 13. YcTOWYMBOCTD CKATHIX Boinonnenue  pacueTHo-TpaduyecKoit
CTepHeil (MpOAOTbHBIA H3THO) 10 paboTHLI. [ToaroroBka K
MPOMEKYTOYHOM aTTECTALNKI
Tema 14. PacueTsl npu HEKOTOPBIX CaMoCTOsATENBHOE U3YyUEHUE OTIENBHBIX
JTUHAMAYECKHUX Harpy3Kax 146 TeM yqe6Hf>171 nutepatypel. PaGota co
CIIPaBOYHOMU u CIELMAIbHOU
JIUTEPATYPOIl.
Uroro 246,6

5.2. IlepevyeHnb yueOHO-METOANYECKOT0 0O0ecneYeHus1 1JIs1 CAMOCTOSATEIbHOI

paﬁoTLI CTYACHTOB C YKAa3aHHEM MeCTA UX HAXO0KICHHUA .
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- yueOHas nuTeparypa — oubnauoreka prmana;

- METOIMYECKUE PEKOMEHIAINH IO BBIITOJIHEHUIO PacueTHO-TpaduuecKux pador;

- METOIMYECKHE PEKOMEH/IAIINHU TI0 CAMOCTOATEIFHOMY U3YUYCHUIO TEOPETUIECKOTO
MaTepuaia — CalT ¢puiamrana.

6. ®OH/I OLIEHOUYHBIX CPEACTB /ISl MPOBEAEHHsI IPOMEKYTOYHOM aTTeCcTAIUN
o0yyaromuxcs Mo JHCUUILIHHE

Bupl OLIeHOUHBIX CPEACTB ‘ KoanuectBo
Tekymuii KOHTPOJIb
PacuerHo-Tpaduueckas padbota | 1
[IpoMexyTOYHBII KOHTPOJIb
3auet 1
DK3aMeH 1

@DOH]T OIICHOYHBIX CPEACTB MPEJCTABIICH B MPUIOKEHUHU K paboyeil mporpamme.

7. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHOH JUTEPATYPbI

7.1. OcHOBHas1 JIMTEpPaTYpa
ABTODBI, 3arnaBue N3parenncTBO, IO Komnnu-Bo
COCTaBUTENH

JI1.1 Crenun ILA. ComnpoTuBieHue Cankt-IlerepOypr : DNEeKTPOHHBIN
MaTepUasoB: Jlanb.- 2014.- 320 c. pecypc
yueOHUK Pexum noctymna:

http://e.lanbook.com/boo
k/3179
JI1.2 | II. A. IlaBnos, JI. Conporusienue Cankr-IlerepOypr : ONEeKTPOHHBIN
K. IMapmwun, b. E. MaTepHaJioB : Jlanb, 2019. — 556 c. pecypc
MenbHaukos, B. A. | yueOHUK Pexxum nocryma:
HlepcTHEB ; o https://e.lanbook.com/bo
penakiueii b. E. 0k/116013
MesbHUKOBA.
JI1.3 | b. E. MenbHukos, | ConpoTuBieHue Cankr-IlerepOypr ONEeKTPOHHBIN
JI. K. ITapminn, A. | MaTepHaos : Jlanb, 2020. — 576 c. | pecypc
C. Cemenos, B. A. | yueOHHK Pexum JOCTYyTIA:
HlepcTHeB https://e.lanbook.com/bo
0k/131018
7.2. lonoTHUTEbHAS JUTEPATYPA
JI2.1 | JlykessHoB ~ A.M., | ConpoTHBiIeHHE MockBa OI'BOY | DnekTpoHHbII
JIykbstHOB M. A. marepuaioB: yued. | «Y4eOHO-MEeTOANYEeCKH | pecype
nocobue. LEHTp Mo oOpa30oBaHUIO
Ha  JKEJIE3HOJOPOKHOM
TpaHcnopte», 2017. —
598 c.
Pexum JIOCTyTIA:
http://umczdt.ru/books/4
8/18762/

JI2.2 | Kpusomanko C. H. | ConporuBnenue Mocksa : M3naTenbeTBo | DIEKTPOHHBIN
MAaTepHAIIOB: Opaiit, 2020. — 397 c. | pecypc
y4eOHUK u | — Pexxum nocryna
NPaKTHKYM aus | https://urait.ru/book/sopr
BY30B otivlenie-materialov-

449918
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http://e.lanbook.com/book/3179
http://e.lanbook.com/book/3179
https://e.lanbook.com/book/116013
https://e.lanbook.com/book/116013
https://e.lanbook.com/book/131018
https://e.lanbook.com/book/131018
http://umczdt.ru/books/48/18762/
http://umczdt.ru/books/48/18762/
https://urait.ru/book/soprotivlenie-materialov-449918
https://urait.ru/book/soprotivlenie-materialov-449918
https://urait.ru/book/soprotivlenie-materialov-449918

JI2.3 HNukosnu I'. M., | ConpoTuBiieHne MockBa : M3aaTenbcTBO | DIEKTPOHHBIMA

Munun JI.  C., | maTepuanos. Opaiit, 2020. — 324 c. | pecypc
Bunokypos A. . ; | PykoBoacTBo K | — Pexum nocryna

IMox pen. MunuHa | pemienuto 3amad B 2 | https://urait.ru/book/sopr

JI.C. v, Yacte 1: yuebHoe | otivlenie-materialov-

nocoOue st By3oB | rukovodstvo-k-
resheniyu-zadach-v-2-ch-
chast-1-454162

JI2.4 HNukosuu I'. M., | ConpoTuBiienue MockBa : M3aaTenbcTBO | DIEKTPOHHBIMA
Munun JI.  C., | maTepuanos. Opaiit, 2020. — 299 c. | pecypc
BunokypoB A. . ; | PykoBoacTBo K | — Pexum nocryna
ITox pen. Mununa | pemienuto 3amad B 2 | https://urait.ru/book/sopr
JI.C. v, Yacte 2: yuebHoe | otivlenie-materialov-

nocoOue st By3oB | rukovodstvo-k-
resheniyu-zadach-v-2-ch-
chast-2-454244

8. Ilepeuens pecypcoB HH(POPMAIUOHHO - TEJICKOMMYHHKAIIUOHHOM CeTH
"UHTepHeT'", HEOOXOAUMBIX JIsl 0CBOEHMS JUCUUIJINHBI
1. OdunmanbHbIi caiT Gpunmana.
2. DnekTpoHHast OUOIMOTEeYHas CUCTEMA
3. IlouckoBblie cuctemsl «Annekcy», «Google» nis gocTyna K TEeMaTUYECKUM
MH(POPMAITMOHHBIM PECypCaM.

9. MeTtoauyecKkue yKazaHusi JAJs 00y4ar0LUXCs M0 OCBOEHUIO THCIIUIITHHBI
3ansatus no auciuiimHe «CONMpOTUBIECHUE MaTEpUATIOB» MPOBOJATCS B BHUE
JIEKIUH, TaOOPATOPHBIX U MPAKTUUYECKUX 3aHSITHUH.

1. JIeKimoHHBIN MaTepuanl peKOMEHYEeTCs KOHCIEKTUPOBATh. Y CTYJEHTA JOJKHA
OBITH TETPaJlb ¥ MMCbMEHHBIC TPUHAIICKHOCTH JIJIS1 BEJICHUSI KOHCIIEKTA.

2. IlpakTuyeckue 3aHATHS MPOBOMASTCS B BUAE PEUICHUS 3aJad MO MPONACHHBIM
TeMaM KaK BPYYHYIO, TaK U C IIOMOIIBI0 KOMITbIOTEPHBIX IPOrPamMM.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHITHUSAM IO TUCHUTIINHE HEOOXOAUMO U3YYHTh
PEKOMEHIOBAaHHBIN JIGKTOPOM MaTepuall, UMETh IPU ce0e KOHCIEKThl COOTBETCTBYIOIIUX
TEM U HEOOXOJUMBIN CIIPAaBOYHBIN MaTepHall.

3. JlaGopaTopHble pabOThl MPOBOJATCS B KOMIIBIOTEPHOM KJlacCe€ B BHJE
AKCIIEPUMEHTOB C O0pa3laMy ¢ MOMOUIBI0 COOTBETCTBYIOIIEH MporpaMMbl. bianku asis
3aMOJHEHUS MOJIYYEHHBIX IKCIIEPUMEHTAIbHO 3HAUEHHUI BBIJAIOTCS MPENOAaBATEIIEM.

4. B pamkax camMOCTOSITEIbHON paldOThl CTYACHT JOJKEH BBINOJHUTH OJIHY
pacueTHO-Tpaduyeckyro paboty. Ilpexnae deMm BBINOJHATH 3aJaHUs  PacCUYETHO-
rpadguueckoil paboTbl, HEOOXOAUMO HU3YUYUTh TEOPETUUYECKHUIM MaTepual, 03HAKOMUTHCS C
METOJAMYECKUMHU YyKa3aHUsMU 1O BeimoiaHeHUt0 PI'P. Breimonnenune u 3ammurta paboThI
SBJISIFOTCSL HEMPEMEHHBIM YCJIOBUEM JJIsI JOMYCKa K dK3aMmeHy. Bo BpeMs BBINOJIHEHUS
pacdyeTHO-Tpaduueckoil pabOThl MOXXHO TMOJYYUTh TPYMIOBBIC WM HHAUBUAYAJIbHBIC
KOHCYJIbTallMM Y MPENoJaBaTesl.

[Ipy MOArOTOBKE K 3K3aMEHY HYXKHO HM3YYUTh PEKOMEHJIOBAHHYIO JHUTEPaTypy,
JICKIIMOHHBIN MaTEpHAJL.
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https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-1-454162
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244
https://urait.ru/book/soprotivlenie-materialov-rukovodstvo-k-resheniyu-zadach-v-2-ch-chast-2-454244

10. Ilepeyenb MH(POPMANUOHHBIX TEXHOJIOTUi, MPOrPAMMHOI0 00ecIiedeH s H
HH(OPMANMOHHBIX CMIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX
MPH OCYIIEeCTBJIEHUH 00Pa30BaTEJIBLHOI0 MPOIecca Mo AUCHHIJIHHE
[Tpu ocymiecTBiIeHHH 00pa30BATEIBHOTO TpoIlecca MO AUCHUIUTHHE HCIOIB3YIOTCS
clenyromue HHHOPMaIMOHHBIE TEXHOJIOTUH U TIPOTPaMMHOE 00SCIICUCHHE:
- Q11 TIPOBEJICHMS NPAKTUUECKUX 3aHATUH ucmojas3yercss mnporpamma POLUS,
UMEIOIIAsiCsl B CBOOOHOM JIOCTYIIE B UHTEPHETE.

- JUIsl TIPOBEJICHUS JTA0OPATOPHBIX PadOT MPUMEHSETCS MPOTPAMMHBIN KOMILIEKC
«Buptyaneupie  mabopaTopHble  paOOTBI N0  CONPOTHBIICHHUIO  MAaTepHAJIOB
«COLUMBUS» (munensuonnsiii goroBop Nel25 ot 3.08.2017), ycTaHOBIEHHBIH Ha
KOMITBIOTEpaxX OJTHOTO X KOMIBIOTEPHBIX KJIACCOB.

- L CaMOCTOSTEIIBHON paboThl crynenToB: Windows 7 u Beime, Microsoft Office
2010 u BpIIIIC.
Microsoft Office Professional 2007 (munensus Ne 43571763 ot 06.03.2008)

IIpodeccunonanbubie 6a3bl JAHHDBIX,
HCI0JIb3yeMble J1JI51 n3yYeHH sl JUCHUILINHBI (CBOOOTHBIN J0CTYIN)
[TopTan uHTEIEKTYaIbHOTO 1IeHTpa — Hay4dHOU OubnuoTeku um. E.M. OBcsinkuHa
https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemi
d=574&lang=ru

11. Onucanue MaTepuaJIbLHO - TEXHUYECKOI 0a3bl, HEOOXOAUMOM 1151
OCyLIeCTBJICHUsS] 00PAa30BaTEILHOIO MIPOLECCa 10 AUCHMILIMHE

11.1. TpeGoBaHus K ayTUTOPUSIM (IIOMeEIIeHUAIM, KAOMHeTaM) ISl IPOBeAeHUS
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIECI0 OCHAICHUSA

VYyebHas ayauTopus JJis TPOBENCHUS] YYEOHBIX 3aHATHH, MPETYCMOTPEHHBIX
mporpamMmoin crenuanurera (IpOBEeICHUE 3aHATUN JIEKIIMOHHOTO THUMA) - ayauTopust Ne
401. Cnernmanu3upoBaHHasi MeOeJIb: CTOJIBl YYEHUYECKUE - 32 IIT., CTYJIbS YYEHUUYECKHE -
64 mT., Jocka HacTeHHas - | mIT., CTOJN mpernoaaBaTens - 1 mT., cTyn npenoaasatens - 1
mrt. TexHudyeckue cpeacTBa OOyUEHHs: MEPEHOCHOW HKpaH, NEPEHOCHOM MpPOEeKTop,
HOYTOYK. YueOHO-HarIsiAHbIe TOCOOMs], 00eCeunBaoIie TeMaTHYECKHE WILTIOCTPaLiH,
COOTBETCTBYIOIIME paboueil mnporpamMmMe JIUCHMUIUIMHBI - KOMIUICKT TMpe3eHTaIlui
(xpanutcs Ha Kadeape).

11.2. IlepedyeHb 1200paTOPHOTO 000PYIOBAHUA

VYyebnas aynuropusi sl TPOBENCHHUS YYEOHBIX 3aHSTHM, MPEIyCMOTPEHHBIX
porpaMMoi crenraiuTeTa (MPOBEACHUE 3aHSATUNA CEMUHAPCKOTO THUMA, TPYNIOBBIX U
VMHJIUBUAYAJIbHBIX KOHCYJIbTAIIUN, TEKYIIErO0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu) -
Jlabopatopuss Komnwrorepusiii kiacc Ne 3, aygutopus Ne 412. Cnenmanu3upoBaHHAS
MeOellb: CTOJIbI yYeHUYECKHe - 23 MIT., CTYJIbsl YUeHUYEeCKue - 23 mIT., Jocka HACTeHHas -
1 ., cTon npenonasarens - 1 wt., ctyn npenogasBarend - 1 mr. Texnuueckue cpeacTBa
oOyueHus: KOMIbIOTEephI - 17 mT., Bugconanens - 1 mr. Microsoft Office Professional
2010. IIporpammuoe ob6ecneuenne POLUS (cBobomno pacnpoctpansiemoe 110).
[Iporpammublil komrieke «BuptyanbHbie nabopaTopHbie padOThI MO COMPOTUBIECHUIO

MarepuasioB «COLUMBUS»» (muniensunonnsiit noroop Ne 125 ot 03.08.2017).
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https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemid=574&lang=ru
https://library.narfu.ru/index.php?option=com_content&view=article&id=505&Itemid=574&lang=ru

Ipuiaoxenue Kk padboyeil mporpamme

®OHJI
OLIEHOYHBLIX CPEJICTB

10 y4eOHOM TUCIUTIIMHE

COINIPOTUBJEHUE MATEPHAJIOB
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1. IlepeyeHb KOMNETEHIMH ¢ YKa3aHUEM 3TanoB UX GopMUPOBaHUS B Npolecce
0CBOCHHS YUeOHOM IUCHUILINHBI

1.2.

1.1. Ilepeyenb KOMNETEHIIM A

OIIK-4: CnocoOeH BBINOJIHATH NMPOECKTUPOBAHUE M PACUET TPAHCIOPTHBIX OOBEKTOB B
COOTBETCTBUM C TPEOOBAaHUSIMU HOPMATUBHBIX JOKYMEHTOB
Nupukarop OIIK-4.7. BbIMOAHSAET OLIEHKY YCIOBHI pabOThl CTPOUTEIBHBIX KOHCTPYKIIHIMA
P Pa3IMYHBIX BUJIaX HArpyKEeHHUS

Jtanbl (OPMHUPOBAHUS KOMIIETEHIMI B npoiecce

0CBOEHHMS Y4eOHOM TN CIUNINHBI

HaunmenoBaHue 3Tana

Conep:xanue 3Tana
(BUIBI Y4eOHO# padoThI)

Koasl ¢popmMupyembix Ha 3Tane
KOMIIeTEHI[Uii, HHIMKATOPOB

Oran 1. dopmupoBanue | Jleknum, camocTosTenbpHas paboTa OIIK-4 (OIIK-4.7)
TEOPETUUECKOU 0a3bl | CTY/IGHTOB C TEOpPETUYECKOU 0a3o0ii,
3HaHUH J1abopaToOpHbBIC paboTHI,
MIpaKTU4ECKHE paboThl
Oran 2. ®opmupoBanue | JlabopaTopHbie paboThl, OIIK-4 (OIIK-4.7)

YCBOCHHOI'O MaTcpHraia

YMCHHIMA MIPAKTUIECKHE PaOOTHI

Oran 3. d®opmupoBanue | BeimonaHeHue pacueTHO-TpadudecKont OIIK-4 (OIIK-4.7)
HABBIKOB  MPAKTHYECKOTO | pabOTHI

UCIIONIb30BAaHUsl 3HAHUU H

yYMEHUH

Oran 4. [Iposepka | 3amura pacueTHo-rpaduueckoi OIIK-4 (OIIK-4.7)

paboThl, 3a4ET, SK3aMEH

2. OnucaHue nokasarejieil U KPpUTEpHeB OLEHUBAHUS KOMIETEHUMI Ha
Pa3JIMYHBIX 3Tanax ux (opMupoBaHUSA, ONIMCAHHUE IIKAJ OLIEHUBAHUS

2.1. [loka3are/in M KPUTEPHH OLICHUBAHUS KOMIIETECHIIMHI
HA pa3/IMYHbIX ITanax ux ppopmMupoBaHus

Oran Kon [TokaszaTenu Kpurepun CriocoOblI OIIEHKU
dbopMHpOBaHUs | KOMIIETEHIH OLIEHUBaHUS
KOMITETEHIIHH u, KOMITETEHIIHA
UHAUKATOP
Oran 1. OIIK-4 -T0CeIIeHNE -HaJIM4M€ KOHCMEKTA | YCTHBIM OTBET
dopMupoBaHue (OINIK-4.7) | MeKIMOHHBIX JeKIM MO0  BCEM
TEOPETUYECKOMN 3aHATHH, TE€MaM, BbIHECEHHBIM
0a3bl 3HAaHUH 7a00OpaTOpHBIX  H| Ha JIEKIIMOHHOE
MPAKTUYECKUX o0cyXJeHueE;
pabor; -aKTUBHOE  ydYacTue
- BEJICHHE| CTy/IEHTa B
KOHCIIEKTA JIEKLIUH; | 00CyKIAeHUN
- y4acTHe B | TEOPETUYECKHUX
00CyX/IeHUU BOIIPOCOB
TEOPETUIECKUX
BOIIPOCOB TE€M Ha
KaXXJI0H1
nabopaTopHoil U
MPAKTUYECKOU
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pabore
Oran 2. OIIK-4 -BBIIIOJIHEHUE -yCIIELHOE OT4YeT o
dopMupoBaHue (OIIK-4.7) | mabopaTopHBIX H | CAMOCTOSATEIBHOE nabopaTopHOI
yMeHu# (pereHue PAKTUYECKUX BBITIOJIHEHUE pabote u 1o
3a/1auu 1o pabot MPAKTUYECKUX U | IPaKTHYECKON
o0pa3siry) nabopaTtopHbeIX paboT | pabore
Ortan 3. OIIK-4 -HaJIM4yue - pacueTHo- pacyeTHo-
dopmupoBaHue (OIIK-4.7) | npaBUIBbHO rpaduueckas pabora | rpaduyeckas pabora
HAaBBIKOB BBIMIOJTHEHHOMN UMeeT
IIPAKTUYECKOI O pacueTHo- M10JIOKUTEIBHYIO
HCIOJIb30BAHUS rpaduyeckoit PELEH3UI0 U
3HAaHUU U YMEHUI paboThI JOIYIIICHA K 3all[UTe
Oran 4. [IpoBepka OIIK-4 - yCIenHas - OTBETHI Ha BCE YCTHBIN OTBET
YCBOEHHOTO (OIIK-4.7) | 3ammra pacueTHO- | BOIPOCHI 110
MaTtepuana rpaduyeckoit pacueTHo-

paboThI; rpaduyeckoit pabore;

-3a4eT; - OTBETHI Ha BOIIPOCHI

-9K3aMeH 3ayeTa U SK3aMeHa

2.2. Kpurepum onleHMBaHUS KOMIIEeTeHUM I
110 YPOBHIO MX C()OPMHUPOBAHHOCTH
Kon YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHUUN
KOMIIETEHIIHH, 0a30BbIN cpenHuit BBICOKHIA
WH/INKATOP

OIIK-4 (OIIK- | 3narth: 3HaTh: 3HaTh:

4.7) - OCHOBHBIC TIOHSTHA | - OCHOBHBIC TIOHSTHS | - TIOHSATHS MEXaHUKH TBEPAOTO
MEXaHUKHU TBEPAOTO | MEXaHUKHU TBEpPAOTO | 1e(OPMUPOBAHHOTO Tena
ne(OpPMUPOBAHHOTO Tela | 1eOPMUPOBAHHOTO (medopmarnus, YIPYTrOCTh,
(medopmarus, Tena (medopmanusi, | K3OTPOITHOCTh,  TUIACTHYHOCTD,
YIPYTOCTb), crocob | ynpyrocrs, paBHOBECHE, CIUIOLIHOCTh TENa),
IIOCTPOEHHUS SMIOP | U30TPOMHOCTD, CIOcOOBl  MOCTPOEHUS  3IIOP
BHYTPEHHUX YCHJIH; TUTACTHYHOCTH, BHYTPEHHHX CHJIOBBIX
- BUIBl HAMNPSHKEHHBIX | CIUIONIHOCTH Tena), | (hakTopos;

COCTOSIHUH CTEP/KHEH. croco6 IIOCTPOEHHUS | - BH/JIbI HaIpsKEHHBIX
Ymers: SIIOP BHYTPEHHUX | COCTOSTHUU CTEpKHEU B
- OTIPEEIATh | CUIIOBBIX (PAKTOPOB; 3aBHCUMOCTH OT HAJIMYUS TeX
BHYTPEHHUE YCWIMS B | - BHJbl HANpPSKEHHBIX | WU WHBIX TJIaBHBIX
CEUYCHUSIX; COCTOSIHMM CTEpPIKHEHN. HaIpsHKEHUM.

- OIPEAETATH NIOJIOKEHUA | YMeETh: Ymern:

OTIACHBIX CEYECHUH; - ONpEAENATh | -  ONpeNeisTh  BHYTPEHHHE
- IPOBEPATH NPOYHOCTh; | BHYTPEHHHE  CUJIOBBIE | CUJIOBBIE ()aKTOPHI B CEUCHMSIX;

- onpeaensaTh | GakToppl B CEUEHMSIX | -  ONPENENATh  IMOJOXKEHHS
NEpPEMELIEHUS; Opyca; OTIaCHBIX TOUEK B CEUYCHHH;

- OTIpeAeI AT | - OTIPENeNIATh | - TPOBEPATH TPOYHOCTH B
HaATIPSDKEHUS U | TIOJIOXKEHUSI  OMACHBIX | COOTBETCTBHH c Teopuei
nepeMenieHus OT | TOYEK B CEUEHUHU; MPOYHOCTH;

OTJICTBHBIX BUJIOB | - MIPOBEPATH | - ONPEACTATh IMEepPEeMEIIeHUus U
Harpys3oK. MPOYHOCTE; MIPOBEPSTH KECTKOCTh
Baanern: - ONPEIENATh | KOHCTPYKIIUH;

- METOJIMKOHN | IepeMEeLICHHS U | - ONpeAessITh HANPSDKEHUS |
oIpeAeIeHus MIPOBEPATh  HKECTKOCTh | IEpPEMELICHHS oT BUJIOB
BHYTPEHHUX  CWJIOBBIX | KOHCTPYKIIHA, Harpysok.
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dbakTopoB - onpenensaTs | Baanern:
CEYCHMUIL; HaNpPsHKCHUS U |- METOIMKOW  OIpeneseHus
- METOJMKOH | IepeMenIeHUs OT | BHYTPEHHUX CHJIOBBIX (PaKTOPOB
onpeeaeHus KOHKPETHBIX BUJIOB | METOZIOM CEUCHUIA;
nepeMeIeHu i Harpy3oK. - METOOUKOW  OmpelereHus
dbopmyne Mopa; Baapgers: MepeMENICHUN IIyTeM
- MeToJaMmu - METOJMKOM | COCTABICHUSI  YHHUBEPCAIBHOIO
0aloK Ha  pa3IU4YHbIE | ONPEAEICHUS ypaBHEHUS YIIPYroil JTUHUU WU
BUHArpy30K. BHYTPEHHUX CHJIOBBIX | 110 popmyine Mopa;

(bakTopos METOZIOM | - METOJAMM pacyeTra KOJIOHH,

CEYCHMII; 0aoK, CTOEK Ha pa3IHyYHbIC

- METOJIUKOM | BUIbI HATPY3O0K.

onpeeneHus

repeMeneHu I 1o

dhopmyne Mopa;

- MeToJaMHu pacyera

KOJIOHH, OaJlok, Ha

pa3iInyHbIe BH/IBI

Harpy3ox.

2.3. Ixkanbl ouennBaHusi (OPMUPOBAHUS HHIMKATOPOB J0CTHKEHUS

KOMIIeTeHII M

a) llIkajsa oneHMBaHUA IK3aMeHa

[IIxaa onieHnBaHus

Kputepuu onieHnBanus

OIICHKA «OTIHYIHO»

WHaukaTtop NOCTUXKEHHMSI KOMIETEHLUHMU C(HOpPMHpPOBAH Ha BBICOKOM
YPOBHE U CTYJICHT OTBEYACT Ha BCE JOMOIHUTEILHBIE BOIIPOCHI.

Teopernueckoe comepskaHHe AUCIMIUIMHBI OCBOEHO MOJHOCTBIO, 0€3
npo6enoB. CTyIEHT AEMOHCTPUPYET IOJIHOE€ COOTBETCTBHE 3HAHUMA,
YMCHl/If/'I W HAaBBIKOB IIOKa3aTCIIM W KPUTCPUAM OLCHHBAHUA
WHAWKATOPOB  JIOCTMDKEHUS  KOMIETEHUMH Ha  (QopMupyemMoM
JUCHUIUIMHON  ypoBHe. OmnepupyeT NpuOOPETEHHBIMH 3HAHUSIMU,
YMEHUSIMH M HaBbIKAMHM, B TOM YHCJIE€ B CUTYalUsAX IOBBILIEHHOM
cinoxHoctd. OTBeyaeT Ha BCe BOMNPOCHl Owiiera 0€3 HABOJAMIMX
BOIIPOCOB CO CTOPOHBI IpernojaBaTens. He ucnbIThIBaeT 3aTpyIHEHUN
MIPH OTBETE HA JOMOJHHUTEIBHBIE BOMPOCKHI. 3a1auy PeIiI TPaBUIHHO.

OLCHKa «X0po1Io»

WNHaukaTtop AOCTHXKEHHMS KOMIETEHUMH C(OpPMHUPOBAH Ha BBICOKOM
YPOBHE;

- aaukarop AOCTHXKEHHS KOMIIETEHIIMH COPMHMPOBAH Ha CpeTHEM
YPOBHE, HO CTYJIEHT AapryMEHTUPOBAHHO OTBEYaeT Ha BCE
JIOTIOJTHUTEIIbHBIE BOTIPOCHI.

TeopeTnueckoe cojepaHue IUCHUIUIMHBI OCBOEHO MOJIHOCTBIO, 0€3
npo6enoB. CTYIEHT JEMOHCTPUPYET IOJHOE COOTBETCTBHE 3HAHUA,
YMEHUII ¥ HaBBIKOB I[IOKa3aTeasiM M KPUTEPUSM OICHUBAHHS
WHAWKATOPOB  JIOCTMDKEHUS]  KOMIETEHUMH Ha  (QopMupyeMoM
JUCHUIUIMHON  ypoBHe. OmnepupyeT NpuHOOPETEHHBIMH 3HAHUSAMU,
YMEHMSIMM ¥ HaBBIKAMHU; €r0 OTBET MPEACTABIAET I'PAMOTHOE
U3JI0OKEHWE y4yeOHOro Mmarepuaja [0 CYIIECTBY; OTCYTCTBYIOT
CYIIECTBEHHBIE HETOYHOCTU B (POPMYJIMPOBAHUH MOHATHIA; TPABUIBHO
IIPUMEHEHBI TEOPETHYECKUE ITOJIOKEHUS, ITOATBEPKICHHBIE
npumepamu. Ha 1Ba TeopeTnueckux BOmpoca CTYIEHT Jall MOJIHbIE
OTBETHI, HA TPETUH - NIPH HABOJWIIUX Bomnpocax npenojasarens. [lpu
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OTBETE HA JONOJHUTENIBHBIE BOIPOCHI TOMYCKAeT HETOYHOCTH. 3afady
penmI.

OIlEHKA
«Y/I0BJIETBOPHUTEIbHO)»

- Unnukarop AOCTHXXEHUH KOMIETeHIMH chOpMUpPOBaH Ha 0a30BOM
YPOBHE;

- MHAUKATOP JOCTH)KEHUS KOMIETeHUUU chopmupoBaH Ha 06a3z0BOM
YPOBHE, HO CTYAEHT 3aTPYIHSETCS OTBETUTh HA JIONOJIHUTEIbHbBIC
BOITPOCBL.

TeopeTnueckoe coaepKaHUE AUCUUIUIMHBI OCBOEHO YAaCTUYHO, HO
npoOiieMbl HE HOCAT MPUHUUMIHAIBHOrO Xapakrtepa. CryaeHt
JIEMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HAHUM, YMEHUN U HAaBBIKOB
MOKA3aTeNsIM U KPUTEPUSAM OLEHUBAHUS WHIUKATOPOB JIOCTHUKEHUS
KOMITETEHITMH Ha (POPMHUPYEMOM TUCITUILUIMHON YPOBHE: JOIMYCKAIOTCS
3HAYUTENbHbIE OMIMOKH, MPOSBIAETCS OTCYTCTBHE 3HAHUI MO psay
BOIIPOCOB. 3aTpYyJHSAETCA OTBEYaTh Ha JOIMOJIHUTEIbHBIE BOIPOCHL.
3anauy pemmia Ha 50%.

OIICHKAa
«HEYAOBJIETBOPUTECJIBHO»

WNHaukaTtop IOCTHKEHUS KOMIIETEHLIUH C(HOpPMUPOBAH Ha YpOBHE
HUKE  0a30BOTO0 M CTYIEHT 3aTpyAHSAETCS  OTBETUTh  Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

Teopernueckoe coaepKaHWE [UCLHMIUIMHBI OCBOCHO YacCTUYHO.
CTyZneHT JeMOHCTPUPYET SBHYKO HEJOCTaTOYHOCTh WM IIOJIHOE
OTCYTCTBHE  3HAaHMI, YMEHUH M HaABBIKOB Ha 33JaHHOM YPOBHE
c(OPMHPOBAHHOCTH MHIUKATOPOB JOCTHIKEHHSI KOMIETCHITUH.

0) Illkana omeHUBAHHUS 3a4UeTa

[Ixamna onieHnBaHus

Kpurepuu oniennBanus

3auteHo

NunaukaTtop AOCTHKEHHS KOMIIETEHUIUU CHOPMUPOBAH HA YpOBHE HE
HIOKE 0a30BOTO U CTY/ICHT OTBEYACT Ha JOTIOJHUTEIBHBIE BOIPOCHI
-IIPOYHO YCBOWJI MPEYCMOTPEHHBIN IPOrpaMMOi MaTepuai;

- IPaBUJIbHO, apTYMEHTUPOBAHO OTBETUII HA BCE BOIPOCHI;

- MOKa3aj rIyO0oKue CUCTeMaTU3HMpPOBAHHbIE 3HAHUS, BIAJIEeT IpUeMaMu
pacCcyX/JeHHUsT M COIOCTABJIAET Marepual W3 pPa3HbIX HCTOYHHKOB:
TEOPHUIO CBSI3bIBAECT C INPAKTUKOW, APYTMMH TE€MaMu JaHHOIO Kypca,
JIPYTUX U3y4aeMbIX IIPEIMETOB;

- 6e3 o1MOOK BBHINOJIHMII MPAKTHUECKOE 3aJJaHHe

Hezaurteno

WNHukaTop AOCTHXKEHHS KOMIETEHIIMH c(OPMUPOBAH HAa YPOBHE HUKE
0a30BOr0 M CTYAEHT 3aTpyIHSAETCS OTBETUTh Ha JONOJHHUTEIbHBIC
BOIIPOCHI.

BeicTaBisiercs cTyneHTy, KOTOpbI He crpaBuics ¢ 50% BompocoB u
3ajaHuil  Ouieta, B OTBETaX Ha JIpyrME€ BOIPOCHI JIOIYCTUI
cymecTBeHHble omMOku. He MokeT OTBETUTh Ha JONOJHHUTEIbHbIE
BOIPOCBHI, IPEUI0KEHHBIE MIPENOJABATEIEM.

B) lllkajia olleHMBaHHUA PacYeTHO-TPAPUUECKOoil padoThl

[IIxana oneHnBaHUA

Kpurepun ouennBanus

3a4uTeHo

NHnukaTop JOCTHKEHUS KOMIIETSHITNN COPMHUPOBAH HAa YPOBHE
He HIKe 0a30BOTO.

JlaHbI OTBETHI Ha BCE TEOPETHYECKHE BOIMPOCHL. Bce pacders
BBINOJIHEHBI BEPHO M UMEIOT HEOOXOIMMBbIC TTOSICHEHUS

Hezauteno

WNHnukaTop JOCTHKEHUS] KOMIIETEHITNN C(hOPMHUPOBAH HAa YPOBHE
HIDKE 0a30BOTrO0.

B pacuerax pgomymieHbl OMMUOKH, HEOOXOIWMBIE TOSCHEHUS
OTCYTCTBYIOT, HMEIOTCSI OLTHOKH B TEOPETUYECKUX BOMPOCAX.
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3. TumnoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATePHAJIbl, He00X0AUMBbIE ISl
OLICHKH 3HAHNH, YMEHHUI, HABBIKOB, XapAKTePU3YIOLIMX 3TANbI
(GopmupoBaHus KOMIIETCHIIUI

Kon Oranbl GOPMUPOBAHUS TumnoBsie 3a1aHUs
KOMIIETEHIINH, KOMIIETEHIIH (OLIEHOUYHBIE CPEJICTBA)
WHJMKaTOpa

OIIK-4 (OIIK-4.7) | Dran 1.  ®opmupoBaHUE | - YCTHBINA OTBET
TEOpPETHYECKOM 0a3bl SHAHUI
Oran 2.  @opmupoBanHue | - 1aboparopHas padoTa, mpakTHueckas pabora
yMeHHH (pelieHue 3agauyu 1o | (MEeToAM4ecKre peKOMEHIaluu AJis

o0pa3iry) MIPOBEICHUS JIA0OPATOPHBIX PaboOT U
NPaKTUYCCKHUX 3aHITHI)

Oran 3.  ®opmupoBaHue | - pacueTHO-rpadudeckas pabora: nepevyeHb TeM

HAaBbIKOB MMPAKTUYCCKOI'0 | U 3aIIaHI/II\/JI I10 BapuaHTaM (MGTOI[I/I‘ICCKI/IG

UCTIOJNB30BaHUSI  3HAHUH W | PEKOMEH/IAINH )

yMEHUHI

Oran 4. [IpoBepka | - BOIIPOCHI K 3a4€Ty U K IK3aMeHY (IIPHIIOKEHHE

YCBOEHHOT'O MaTepuasa 1)

4. MeToanyeckne MaTepHAJIbl, ONpee/AIoNe MpoueIypbl OUeHUBAHUS
3HAHUM, YMEHUI U HABBIKOB

JK3aMeH

[IpoBoauTCS B 3alaHHBIA CPOK, COTJIACHO Tpaduky yuyeOHOro mpoiecca. JDK3aMeH
MpOXOaHT B opMe cobeceloBaHus MO0 OuiIeTaMm, B KOTOPbIE BKIIOYAIOTCS TEOPETUUECKUE
Bonpochkl. [Ipu BBICTaBICHMHM OIICHOK YUYWTHIBACTCS YPOBEHb MPHUOOPETECHHBIX
KOMIIETEHIINHA CTYACHTa. AyAUTOPHOE BpeMs, OTBEACHHOE CTYIEHTY, Ha OArOTOBKY — 30
MUH.

3auer

3a4eT MPOBOJUTCS B 3aJaHHBIM CPOK, COTJacHO TpaduKy ydeOHOro Imporiecca.
3adyer mpoxoautr B Qopme coOeceloBaHUS IO BOIPOCaM, B KOTOPBIC BKJIIOYAFOTCS
TEOPETUYECKUE BOMPOCHI M 3anada. [Ipu BHICTABIICHHHM OIICHOK YYHTBHIBACTCS YPOBCHB
MIPHUOOPETEHHBIX KOMIIETEHIIMA CTYJEHTA. AYJIUTOPHOE BpPEMs, OTBEJICHHOE CTYICHTY, Ha
MOJAr0TOBKY — 30 MUH.

PacuerHo-rpaguueckasi padora

DTO BHEAYAUTOPHBIN BUJI CAMOCTOSITENIBHOU PA0OTHI CTYJEHTOB.

PacuetHo-rpaduueckas pabora no aucuumuinHe «CONPOTUBIEHHE MaTEPUAIOB)
COCTaBJIeHA B COOTBETCTBUHM C MPOrpaMMOM Kypca M BKJIIOYAET B Ce0sl CIEAYIOLIUE
3aJ1aHHUs.

3amaua 1. PACTSOKEHUE U CXKXATHE ITPAMOI'O BPYCA
Jnst 3a1aHHOTO CTEPKHS, COCTOSIIIETO U3 JIBYX YYaCTKOB, UMEIOIIUX PA3IUYHbIC
MOTIEPEYHBIE CEUCHMUS, TPEOYyeTCs:
- U3 YCIIOBUS TPOYHOCTH OMPEAEITUTDH Pa3Mepbl MONEPEYHOTO CEUEHUS,
- BBIUUCIIUTh MEPEMENICHUE CEYEHNUN B XapaKTEPHBIX TOUKAX.

20



3amaua 2. KPYUEHUE BAJIOB
Jl71s1 3aTaHHOTO Bajia, BPAIIaIoIerocsi OTHOCUTEILHO CBOEH OCH C TTIOCTOSTHHOMN
YTJI0BOM CKOPOCTHIO, TpeOyeTcs:
- BBIYUCIIUTH 3HAaUEHHE MOMeHTa My,
- MOJI00pATh pa3Mephl MOMEPEUHOTO CEUCHUS U3 YCIOBUS POYHOCTH,
- IOCTPOUTH AMIOPY YTIIOB 3aKPYUUBAHUS CEUCHUSI, CUMTAs JIEBBIM Kpail 3al1EeMJICHHBIM,
- IPOBEPUTH BBITIOJIHUMOCTh YCIOBUM KECTKOCTH.

3amaua 3. U3T'MB: IIOJOP CEUEHN A U BEIYMCJIEHUE ITEPEMEILEHUIA
JU1st 3a1aHHOM CTaJIBbHOM JKECTKO 3allleMJIEHHOMN OANIKK C yKa3aHHBIM ITOIIEPEYHBIM
CEYEHHEM TpedyeTcs:
- TO100paTh pa3Mepsl MONEPEYHOTO CEYEHHE U3 YCIIOBUM IIPOYHOCTH,
- IOCTPOUTH SMIOPBI BHYTpeHHUX ycuiui Q u M,
- BBIYMCIIUTH MPOTUO U yroJl IOBOPOTA CEYEHUS B XapaKTEPHBIX TOUKAX,
- 1300pa3uTh YNPYTYIO JIMHUIO OAJIKH, PYKOBOACTBYACH SIIOPOH M, ¥ BBIYMCIEHHBIMU
3HAYECHUSAMHU [1EPEMEILCHU.

3amaua 4. PACYET CTATUYECKUW HEOITPEJEJIMMBIX BAJIOK
J71s1 3aTaHHOM CTAaTUYECKU HEONPEASTUMON OalKu TpedyeTcs:
- IOCTPOUTH AIIOPHI MOMIEPEYHON CHIIBI M U3THOAIOIET0 MOMECHTA,
- N300pa3nuTh MPUMEPHOE MTOBEJCHUE YIIPYTON JTMHUH OaJTKH.

3agaua 5. PACUET BHEHHEHTPEHHO CXATOI'O CTEPXXHA
JI71s1 3aIaHHOTO YYTYHHOTO CTEPKHS C YKa3aHHBIM MOMEPEYHBIM CEYECHUEM
TpeOyeTCsl MOCTPOUTH DMIOPY pACIPEICIICHUS HOPMAIbHBIX HAMPSKEHUH 10 CEUEHUIO U
BBITIOJIHUTH MMPOBEPKY MPOYHOCTH CTEPKHS.

3amaua 6. PACUET CJKATOI'O CTEPXXHS HA YCTOMYMBOCTD

JIns 3a1aHHOM CTOMKHU C yKa3aHHBIM MOTIEPEYHBIM CEUCHUEM TPEOyeTCs:
- OIIPEIeNUTh TaKOE 3HaUYEHUE JJIMHBI CTOUKH Lo, MpU KOTOPO# THOKOCTh PaBHAJIACH Obl
NpEeAEIbHOMY 3HAYEHUIO Appey,
- BBIUUCIIUTh BEJTUYMHBI KPUTUUECKUX CHUJI TIPU TpeX 3HaueHusx JauH: Ly = 1,2-Ly, L, =
0,8"_0 n L3 = 0,3"_0,
- OIIPEENUTh 3HAUYCHUE JOIYCKAeMOU CKUMAIOIIEH cuitbl pu AyinHe Ly u kosduiment
3amaca yCTOMYMBOCTH IIPU AEUCTBUM 3TOW CHJIBI.

IpakTuyeckue 3aHATHS

[IpakTHdeckue 3aHITHS — METOJ PENPOIYKTUBHOTO O0yUeHHS, 00eCTIedYnBarOIn
CBSI3b TECOPUU U MIPAKTUKH, COJICUCTBYIOMIUNA BHIPAOOTKE Y CTY/ICHTOB YMEHHUI U HABBIKOB
MIPUMEHEHUS 3HAHUM, MTOTYYEHHBIX Ha JICKIIUU U B X0OJI€ CAMOCTOATEIBbHON PabOTHI.

[Ipu mpoBeieHNMN NMPAKTUYECKUX 3aHATHUM CTYIEHTaM IPEJIAraroTCs BOMPOCHI ISk
oOCYXXJIEeHHsI 10 TeMaM, OTBEJICHHBIM Ha MPAKTHUYECKOE 3aHATHE (COTJIacHO paboueit
nporpamMme yu4eOHOU TUCITUTIITUHBI).
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JlaGopaTopHas padora

JlaGopatopHbie pabOThl — METOJ PEMPOIYKTUBHOIO OOYy4YEHUs, 00ECIIeUrBaIOIINMA
CBSI3b TCOPUU U TMPAKTUKH, COJCHCTBYIOIMNN BHIPAOOTKE Y CTYJCHTOB YMEHUN M HABBIKOB
NPUMEHEHUS 3HAaHWH, MOTYYCHHBIX Ha JICKIIUH U B XOJI€ CAMOCTOATEIbHON PabOTHI.

[TpoBeneHune 1abopaTOPHBIX pabOT MO3BOJISIET CTYICHTAM YIIIyOUTh U 3aKpPEIUTh
TEOPETUYECKUE 3HAHUS, PAa3BUTHS HABBIKOB CAaMOCTOSITEILHOTO SKCIICPUMEHTHPOBAHMUS.
Brirodaer MOATOTOBKY HEOOXOJHMMBIX JUJII  ONbITa  (IKCIIEPUMEHTa) IMPUOOPOB,
00Opy/IOBaHUs, COCTaBJICHHUE CXEMbI-IJIaHA OIbITa, €ro TMPOBEICHHWE U OIMHCaHUE.
Yyammecss mpuoOpeTaroT yMEHWS W HaBBIKA, HEOOXOJAMMBIE WM B TOCICTYIOIICH
MpoECCHOHATEHON ~ TESITETBHOCTH H  CIIOCOOCTBYIOT  (DOPMHUPOBAHHMIO TPUUHUHHO-
CJICIICTBCHHBIX CBSI3€H 3aKOHOB COMPOMATa M MCCIIETyEMbIX SIBIICHUM.

Ipuioxenne 1
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BOITPOCHI K 3AYETY

Bonpocs! a5 npoBepkn ypoBHsi o0yuenHoctu «3HATD»
1. 3ajmauu HayKud O CONPOTHBICHUM MaTEpUalOB, MOCIEAOBATEILHOCTh PEIICHUS HX
NPUMEHUTENIBHO K TOMY UJIM HUHOMY pealbHOMY OO0BEKTY (IIPUBECTH TIPUMED).

2. BHyTpeHHue cuiioBble (DAKTOpBI, BO3HUKAIOIIME B IMOMNEPEYHOM CEYEHHU Opyca.
OrnpeneneHue X BEJIUYUHBI.

3. Honstue “nanpspkenue”. OnpeseneHne HAMpsHKEHUH, UX BUIBL.

4. 3akoH ['yka. ®usnueckunii cMbica Mmoayds E.

5. CXOJCTBO M pa3nyue NOHATUH “IPOYHOCTh MaTepuaia’ U “TIpOYHOCTb AETaIHN .

6. INonsTue “gomyckaemMoe HampsLKEHHE”, OT Yero 3aBUCHUT €r0 BEJIMYHHA.

7. Lenp npoBeneHNs] MEXaHUYECKHUX UCIIBITAHUI MaTEPHATIOB (IIPUBECTH PUMEPHI).

8. Knaccudukanus KOHCTPYKTUBHBIX 3JIEMEHTOB.

9. Harpy3ku u ux kiaccuduKkaius.

10.3aK0H napHOCTH KacaTeJbHbIX HaPsKEHHI.

11.M3MeHeHue HanpsHKEHUH PU MOBOPOTE 3JIEMEHTAPHOM IMIIOMIAIKH.

12.Teopuu MpOYHOCTH U UX 0OOCHOBAHUE.

13.0OcHOBHBIE TPOYHOCTHBIE XapaKTEPUCTUKN MaTepHraia. Kak mosydyuTh UX ONBITHBIM
yTEM.

14 .Tlonstue Hanpspkenuil. [loaHoe, HOpMalIbHOE U KacaTeIbHbIE HAMIPSKEHHUS.

15.'naBHbIe HanpsbKeHMs. [ TaBHBIE IUTOIIAIKY.

16.3 Buga HAMPSHYKEHHOTO COCTOSTHUS.

17.I'naBHbIE AEdOPMALIH.

18.I'eomeTpryecKue XapakTePUCTUKU TIIOCKUX CEUCHUH.

19.I'naBHBIC 1IEHTPATIHHBIE MOMEHTHI HHEPIIUH CEYCHHUSI.

20.0OnpeneneHne moJI0KEeHUS TJIABHBIX OCe MHEPIIMH CEUCHHUS.

21.0co06eHHOCTH pacyeT BaJia MPSIMOYTOJIBHOTO MPOGUIIS.

Bomnpocs! 151 npoBepkn ypoBHs o0yueHHocTH «YMETD»
1. Ha3BaTh OCHOBHBIE NPOYHOCTHBIE XapaKTEPUCTHUKM Marepuana. Kak momyuunts ux
OIIBITHBIM ITyTEM.
Jlnarpamma pacTsbKEeHMs. Y Ka3aThb XapaKTepHbIC 30HbI HA JUarpamMe.
3. Ilokaszarp, KaKk W3MEHHUTCS BHUJ IUArpaMMbl PAaCTSHKEHHUS C M3MEHEHHEM pa3MepoB
UCIIBITYEMBIX 00pa3L0B.
4. OCHOBHBIE XapaKTEPUCTUKHU TUIACTUYHOCTH MaTepuaina. Kak moiayyuTs UX ONBITHBIM
ITyTEM.
Yrpyrue XxapakTepucTUKU MaTepuaia. Kak moy4uTh X ONBITHBIM IIYyTEM.
Pactsxenue — cxxarue. BelunciieHue BHYTPEHHUX YCWIMM U HAPSIKEHUM.
Pactsoxenue — cxxatue. BoluncieHue nepeMenieHuim.
Kak Bnusier coOCcTBEHHBIN Bec Opyca Ha ero yJUyIMHEHHUE U Ha ero MPOYHOCTb.
Cneur (cpes, cmaTue). BelunciaeHne BHyTPEHHUX YCUIIMI U HAIPSIKEHU .
10 YucTelil caBur. Beraucienue riaBHbIX HANPSHKEHUN.
11.TToka3aTp, Kakas CYIIECTBYET B3aMMOCBS3b MEXJYy HOPMAaJbHBIM M KacaTeIbHbIM
HaIIPSKEHUEM B OKPECTHOCTH TOYKU IIPU YACTOM CIIBUTE.
12 Kpyuenue. Boruniciienue BHyTpeHHUX YCUIIUIM U HAMIPSKEHUH.

N
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13.Kpyuenue. Beiuucienue yria 3akpyuyrMBaHus Baja KPyrjioro (KOJablEBOI0) CEYEHUSI.

14.Pacuer Bana Ha npo4yHOCTh. CXOACTBO M pa3iMyuMe pacueTHbIX (OpPMYJ IJisi BajOB
KPYTJIOro U MPSIMOYTOJIBLHOTO CEUECHHS.

15.0T1HOCUTENBHBIN yTo 3aKpyurBaHusi. Ero BeunciIeHue.

16.13ru6. Beruucnenue HopMaabHBIX HaMPsHKCHUH.

17.13ru6. Beruucnenue kacaTeabHbIX HAMPSHDKCHUH.

18.U13ru6. Beruncnenre BHyTpEHHUX YCUIIHH.

19.Pacuer Ha TPOYHOCTH OaNKU MO HOPMAIbHBIM HAMPSHKCHUSIM, (HOPMYyIUpOBaHHE
YCIIOBUS IPOYHOCTH.

Bonpocsl ajst nposepku ypoBHs 00yueHHocTH «BJIAJIETD»

[Ipsimas 3a1aya TEOpUN HAIIPSHKEHHOTO COCTOSTHUS.

OO6paTHas 3a71a4a TEOPUU HAMPSHKEHHOTO COCTOSTHUA.

PacueTHas cxema coOpyKeHUs.

[Tonsitue nedopmarnuii: abCONIOTHAS U OTHOCUTENbHAS AepopMarusl.

Koaddunuent Ilyaccona.

[TonsiTue aGCOMIOTHOTO U OTHOCUTEIBHOTO YAJIMHEHUS MPU PACTKEHUH (CKATHH).

Kak onpenenuts UX ONBITHBIM IyTEM?

7. Kak OIBITHBIM MyTEM MOKHO HalTH YMCJIEHHOE 3HaueHue Moy FOHra.

8. JluneiiHas u yrioBas AedopMaIum.

9. Pacrsxenue — cxxkatue. Tpu THma pemaeMbIx 3aad.

10./luarpamMMa HampsDKEHUH, I€NIb €€ TMONydaloT. YKas3aTh XapaKTepHbIE TOYKH Ha
arpaMMe Hanps>KEeHUM.

11.WcnipITanust MaTEPUAIIOB Ha CKATHE?

12.Pa3pymieHne MEAHOTO M UYyTyHHOro oOpas3ia mpHu ckatud. VX NpodyHOCTHBIE
XapaKTEPUCTHUKHU.

13.UcnbiTanus  JepeBsSHHOTO o0pasma Ha ckaThe. XapakTep pa3pylIcHUs.
[IpoYHOCTHBIE XapaKTEPUCTHUKHU.

14.Cnur. Tpu Tuma penraemMbix 3a1ad.

15.VI3MeHeHune XapakTepruCTUK MU MapajljieIbHOM MEPEHOCE 0Ce KOOpAUHAT.

16./13MeHeHne XapakTepUCTUK TP MOBOPOTE OCEH KOOPAUHAT.

17.Kpyuenue. Tpu THma peniaeMbIx 3a/iad Mpu pacyeTe Ha MPOYHOCTb.

18.Kpydenwne. Tpu Tuna pernraempix 3a/1a4 MPU pacyeTe Ha )KECTKOCTb.

19.VcnipiTanne MaTepuaia Ha KpydeHue. JlmarpaMma KpydeHusl.

20.13rub. Tpu THIa perraeMbIx 3a1ad MPY pacdyeTe Ha MPOYHOCTb.

SohkowdE

3aaaua Ha 3a4er

Ilocmpoenue sni0p HymMpenHux YCUIUl 8 Cmamudecku onpeoenumon oaxe.
JInst 3aaHHOM 2-X ONOPHOM OaJIKK TpeOyeTcsl MOCTPOUTD S0Pl ONEPEYHBIX CUIT

Q u mzruGaronmx momentoB M. C nenpio yrounenus ogepranus om. M, BBIUUCIUTE ee
*
SKCTpeMabHoe 3Hauenne M

BOITPOCHI K DK3AMEHY

Bonpocs! pist npoBepku ypoBHsi 00yuyeHHocTH «3HATD»
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1. Tlpsmoit monepeyuHblid U3rub. DMIOPHI TONEPEUYHBIX CHUJT U U3THOAIOIIMX MOMEHTOB.

2. AHaTUTUYECKHUI METOJ OIpeeeHus epeMeIeHri Ipu u3ruoe.

3. Pacrnpenenenre HOpMaIbHBIX HAIPSKEHUH 10 TTONIEPEYHOMY CEUCHHIO OaJIKH.

4, Yro Ha3pIBaeTCAd Oankod. VYCJIOBUS TPOYHOCTH OaJKM 110 HOPMAIbHBIM H
KacaTeJIbHbIM HaINPsSHKEHUSIM.

5. U3rub. MeTopl BRIUUCIICHHS TIEPEMEIISHUM.

6. W3rub. MeTon HadaIbHBIX TTAPAMETPOB.

7. Onpenenenue nepemenieHnii Metogom Mopa.

8. OCHOBHBIC TIOHATHS TPU  ONPEACICHWH  TEepPEeMENIEHUNH TpH  U3THOe.

HuddepennnanbHoe ypaBHEHUE H30THYTON OCH OaKH.

9. Ywucrteiii u3rud. BeiBoa Gpopmyssl 111 onpeiesieHUs] HOpMaIbHBIX HAMPsHKEHUN Tpu
u3ruoe.

10.BeiBon dopmynel XKypaBckoro uisi OnpesesieHns KacaTeNbHbIX HANPSDKEHUN MpU
u3ruoe.

11.Pacuetsl Ha pouHOCTh npu u3ruoe. [logdop ceuenus. OnpeneneHue A0MYyCKAEMbIX
Harpy3oxK.

12.I1paBunio Bepemarnna. YHuBepcanbHble (GOPMYJIIbI CONPSKEHUS JITIOP.

13.IlosicuuTh Ha mpuUMepe NpUMEHEHUus crnocoba Bepemarnna s onpeneseHus
nepeMeneHu npu usruoe.

14 PacnipenenieHe HOPMAJIbHBIX M KacaTENbHBIX HANPSKEHUNA MO TONEPEYHOMY
CEUYEHUIO OAJIKU MPSIMOYTOJIBHOTO IPO(HIIS.

15.CnoxHnoe conpotuBieHue. Kiaccudukanus B 3aBUCUMOCTH OT BHUJ1a BO3HUKAIOITUX
BHYTPEHHUX YCUJIWN.

16.Kputnueckas cuia, cocod 3aKperuieHus] CTEPXKHS M €r0 BIMSHHE HAa BEIUYUHY
KPUTUYECKOMN CHUJIBI.

17.Pacuet cTep>kKHA Ha yCTOMYMUBOCTD 1O DUJIepy.

18.11enp pacuera cKaTOro CTEPKHS HA YCTOWYMBOCTH. JaTh MOHSATHE YCTOMYHBOCTH.

19.®opmymna Acunckoro. [IpuMenenne 3aBUCUMOCTH SICUHCKOTO?

20.Pacuer Ha ycroitunBoCcTh. OCHOBHBIE ATAIBI pacyeTa.

21. TeH30MeTpUYECKU CITOCOO IKCIIEPUMEHTATILHOTO UCCIIEIOBAHNS KOHCTPYKITHM.

Bomnpocs! Ajs1 npoBepku ypoBHs o0yueHHocTH «YMETD»

1. Onpenenenre onacHOroO CEYEHUS MPU U3TUOE C PACTAKEHUEM, YCIOBUE TPOYHOCTH.

2. CnocoOsI onpeneneHus MporuooB B Oasikax.

3. Ompenenenne mporuda u yriia moBOpoTa CEYSHHs TP MOMOIIM HHTerpana Mopa.

4. TlpaBuio 3HAKOB Ui BHYTPEHHHX CHJIOBBIX (DaKTOPOB B KPHUBOM CTEpKHE.
Oco0eHHOCTH MTOCTPOEHUS AIIOP BHYTPEHHUX CUIIOBBIX (PaKTOPOB.

5. Kocoii n3ru6. Beruncnenue nanpsokenuil. Hyneas aunus.

6. Kocoit n3ru6. Beruncnenue nepeMenieHui.

7. OrmpepeneHne MOJ0KEHUS HEUTPATBLHOM JIMHUU TIPH KOCOM H3THOE.

8. Kpyuenue c miockum u3ruOoM. Beraucienre HampsiKeHUH.

9. Kpyuenue ¢ kocbiM U3ru6om. Beruncnenue HarpsKeHH.

10.Kpyuenne ¢ kocbiM u3ruoom. Pacuer Bana Kpyrioro ceueHus.
11.Kpy4enue ¢ KocbiM U3ruoom. Beruncienue nuamMerpa Baja 1Mo pa3iaudHbIM TEOPHSIM
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IIPOYHOCTH.

12.BHenieHTpeHHOE pacTshKeHue-cxxaTue. Beruncnenue HanpsokeHuit. HyneBast muHus.

13.BHeneHTpeHHOE pacTskeHue-cxkatue. [loctpoenue siapa ceyeHusl.

14.0Onpenenenue HanpsiKEHUN PU BHEIICHTPEHHOM PaCTSKEHUU-CHKATHUH.

15.PacueT nmpocTpaHCTBEHHOTO Opyca.

16.2OxcnepruMeHTaNIbHbIE METO/Ibl UCCIIEI0BAHNS KOHCTPYKIIMOHHBIX MaT€pPHaIOB.

17.Pacyer Ha TPOYHOCTh TMPU JCHUCTBUM 3HAKONEPEMEHHOW Harpy3ku. Llukn
HANPSKECHUM, TapaMETPhI [IUKJIIA.

18.BausiHue cuiibl MHEPLUU HA MPOYHOCTH TPOCa MPU MOAbEME U OITyCKaHUH Ipy3a.

19.0nacHble TOUYKH O B CTEP>KHE MPSMOYTOJIBHOTO CEYCHUS IPU U3rH0e C KPyUCHHEM.
NX BO3HMKHOBEHHE.

Bomnpocsl ajst nposepku ypoBHs o0yuenHoctn «BJIA/IETDH»

1. Pacder Ha IPOYHOCTH OAJIKHU MO KacaTeIbHBIM HAPSKEHUSIM, YCIOBHUE IPOYHOCTH.

2. CXoICcTBO M pa3iMuue pPAcYeTOB Ha BBIHOCIMBOCTh IPU CHUMMETPUYHOM U
HECUMMETPUYHOM LIMKJIAX.

HccenenoBanue cTajiv M 4yI'yHa HA PacTSIKEHUE-CKATHE.

HccenenoBanue aHM30TPOITHOTO MaTEPHUAIIa HA CKAaTHE.

HccenenoBanue craim Ha cpe3 (CMATHE).

HccnegoBanue Ha KpydeHHUE.

Uccnenosanue 0ajiku Ha IUIOCKUN U3rU0.

Uccnenosanue 0ajaku Ha KOCOM HU3rHO.

HccnenoBanue KpuBOro Opyca Ha BHELIEHTPEHHOE PACTSHKEHHUE.

0. Kputnueckue HanpsoKeHUSI.

1. BnustHue BBICOTHI Ma/IEHUS TPy3a Ha MPOYHOCTh OAJIKH.

12. Pacuets! neraneii Ha BBIHOCIUBOCTh. CyIITHOCTh TAKUX PAaCUYETOB.

13. IIpeaen BHIHOCIMBOCTU MaTepuaa.

14. TIpononsHO-TIONIEpeuHbIit U3ru6. CI0KHOCTH pacueTa Ha MPOI0JIbHO-TIOTIEPEYHBIHA
U3ruo.

15. VY napnas narpyska. [Ipeanocsuiku, KOTOpble HCHIONIB3YIOTCS B pacueTax Ha yzaap.

16. Kosdurment iMHaAMHUYHOCTH HATPy3KH. Y CIIOBUE IPOYHOCTH MPU JUHAMUYECKUX
Harpy3kax.

17. IlocnenoBaTenbHOCTh BHIUUCIEHUS JUHAMUYECKUX HANPSHKEHUI U TepeMeneHu,
BO3ZHUKAIOILMX B IETATIU IIPU yAape.

18. Ycranoctb, BBIHOCAHBOCTh. OCOOEHHOCTH YCTATOCTHOTO pa3pylIeHUS.

19. Konnenrparus HanpsHKeHHH, MPUYMHA UX BOZHUKHOBEHUS. SIBIeHNE
KOHLIEHTpaluy HanpsbKeHu. B kakux Mectax JeTainy BOZHUKAIOT KOHLIEHTpalus
HaIPSHKEHUU.

20. IIpoBepouHbIil pacy€T Ha MPOYHOCTH (onpeeneHne PakTUYECKoro 3amnaca) npu
MEPEMEHHBIX HANPSHKEHUSX .

HEB ©o~NOo O AW

JK3aMeHAIIMOHHAA 3a/1a4a

Onpeoenenue nepemeuiernutl 8 baike memooom Mopa.
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J11st 3a1aHHOM KECTKO 3alleMJIEHHOM Oaiku TpeOyeTcsl BBIUUCIUTh BEPTUKAIBHOE
nepemMenieHre TOYKU A 1 yroJ noBopora ceueHusi B Touke B Metonom Mopa.
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