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1. IIe.m; H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHbI

Juctummaa «ConpoTUBICHHE MaTEPHAOB) OTHOCUTCS K YUCITY y4eOHBIX TUCIUILINH,
bopMUpYIOUX CreHaIbHbIC TTpodeccHoHabHbIe 3HaHus 1o HarpasieHuto 08.03.01 «Ctpou-
TEIHCTBO» (HAINPaBIEHHOCTH «IIpOMBIILIIEHHOE U TPAKITAHCKOE CTPOUTEIHCTBOY).

Ilesib - hopMUPOBAaHKE Y CTYICHTOB HAYYHOTO MHUPOBO33PEHUs, OOIIUX TPECTABICHUIN O
3aKOHaX MEXaHUKH Je(pOpPMHPOBAHHOTO TBEPJOrO Tela, a TAaKXKe MOATOTOBKA K M3YYEHHIO 00-
HIETEXHUYECKUX U CIEeHHUATbHBIX TUCHIUTLINH.

OCHOBHBIMH 321a4aMHU SIBJISIOTCS:

—yCBOGHHE OCHOBHBIX MOHITHIA, OOIIMX 3aKOHOB, IMPUHITUIIOB, METOJIOB pacueTa Ha MpoU-
HOCTb, KECTKOCTb, YCTOWYMUBOCTb 3JIEMEHTOB KOHCTPYKIMM MPU Pa3IUYHBIX BHEIIHUX BO3ZCH-
CTBUSX, POPMUPOBAHNE HABBIKOB MX MPAKTUYCCKOTO MPUMEHEHUS K PEIICHUIO0 KOHKPETHBIX WH-
JKEHEPHBIX 3aJ]1a4 aHaIl3a U CUHTE3a MEXaHUUECKUX CHCTEM.

—C1ocoOCTBOBATh MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB PAOOTHI C MPUKIATHBIMUA KOM-
NBIOTEPHBIMU IIPOrpaMMaMH, ¢ HOPMAaTUBHOM U CIIPaBOYHOU JTUTEPATYPOH.

2.Mecto aucuuniauHbl B crpykrype OOII 6akanaBpuara

CornacHo yueOHOMY MaHy AucuuiuinHa «CONpOTHBJICHHE MaTepUaioB» OTHOCHUTCA K
oOs3arenpHOM yactu bioka b.1. OOIL.

JlanHasi JUCHUILIMHA WUMEET TEOPETUYECKYI0 U MPAKTUYECKYIO HaIpaBiIeHHOCTh. Jluciu-
TJIMHA YuTaeTcs Ha BTopoM Kypee (IV cemecTp), mocie Takux IUCHUILIMH, KaK

«MaremaTtuka,

«Du3uKa,

«mxenepHas rpadukay,

«Teopernueckasi MEXaHUKAY.

CoOTBETCTBEHHO, 0a3uMpyeTCcsl HAa OTIENbHBIX MOJIOKEHHUSIX M METOJaxX STHUX IUCIMILIUH.
Hucnurnnuna «ConpoTHBICHUE MAaTEPUAIOB) MOJATOTABIMBAET CTYJACHTOB K MU3YYCHHUIO JUCIIH-
winH «CTpouTeNbHbIe MalIMHBI U 000pyAoBaHuEe», «CTPOUTENbHBIE MaTepHAIIbI» a TAaKKe JUC-
[UTUTAH MPO(heCCHOHATFHON OATOTOBKY OaKaIaBpOB.

3. [lepeyeHb MIaAHUPYEMBIX Pe3yJabTATOB 00yUeHHsI MO JUCHUILIUHE (MOYJ/II0), COOTHECEH-
Hbl€ ¢ IVIAHUPYEMBbIMHU Pe3yJIbTATAMHU O0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMBbl.

B pesynbpraTe ocBOCHHS AUCIUIUIMHBI (MOAYNs) Y 00ydaromuxcsi GOpMUPYIOTCS CIIeTy-
IOII[ME KOMIETSHIINH U JOJDKHBI OBITh JJOCTUTHYTHI CIIEAYIONINE PE3YIbTaThl O0yUEHHS KaK dTar
(GbopMUPOBaHKS COOTBETCTBYIOIINX KOMIETEHIIUMI:

B pesyabTare ocBoe-
HUsl 00pa30BaTeIbHOIM

Kona xomme- IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00Y-
NpoOrpaMmsbI 00y4aro-
TeHIUH . YeHUs M0 TUCHHUILINHE
HIMIiCA J0JI2KEeH 00J1a-
AaTh
OIIK-1 CIIOCOOHOCTBIO  pemiath | 3HaTh:

3aga4un HpO(i)CCCI/IOHaJ'IB- OCHOBHBIC MOACIW MCEXAHWKHW W TpPaHUIbl HUX

HON JIeITEeIbHOCTH Ha
OCHOBE HCIIOJIB30BaHUA
TCOPCTUUCCKHUX U IIPAK-
THYECKHUX OCHOB €CTC-
CTBCHHBIX W TCXHHYC-
CKHX HayK, a TaKXXC Ma-
TEMAaTUYCCKOI'0 allmapa-
Ta

NpUMEHEeHHs (MOJIeNH MaTepuania, GOopMbl, CHIL,

OTKa30B);
OCHOBHBIE METOJBl HCCIIEJOBAHUS Harpysox,
NepeMEIICHU I u HAIPSKEHHO-

1e(OpMHUPOBAHHOTO COCTOSIHUSL B 3JIEMEHTax
KOHCTPYKLUH;

OCHOBHBIE METObI IIPOCKTHBIX U IIPOBEPOYHBIX
pacyeToB U3IEITUH.




YMeTh:

MPOCKTUPOBATh W KOHCTPYHPOBATH THIIOBBIC
AJIEMEHTHI MAIIWH, BBITOIHATh MX OIEHKY IO
MIPOYHOCTH U KECTKOCTU U JPYTHM KPHUTECPHUAM
paboTocrnocoOHOCTH;

HCIIOJIb30BaTh  COBPEMEHHBIC IMPOrPaMMHBIE
CpEICTBA IS BBIMIOJIHEHUS PAacYeTOB TPHU pe-
IICHUH TPAKTHYECKUX 3a]1a4, CBA3AHHBIX C JIe-
dbopMaIusIMu CIOKHBIX KOHCTPYKIIUH.
Baanern:

HABBIKAMHU TPOBEJCHHUS PACUYCTOB IO TEOPUHU
MEXaHH3MOB U MEXaHUKE JePOPMUPYEMOTO Te-
Ja;

HaBbIKaMU O(GOPMIICHHS PE3yJIbTaTOB MCCIIEI0-
BaHWW W TPUHATHS COOTBETCTBYIOIIUX peIlie-
HUH;

HABBIKAMU CaMOCTOSTEIBHON pabOTHI C JTUTEpa-
TypOoW M B CETH MHTEPHET JJIsi MOMcKa HH(OP-
MaIu 00 OTJIEIBHBIX OMPEICICHUSX, TIOHATHSIX
U TepMHUHAX, OOBSCHEHHS HMX TNPUMEHCHHUS B
MPAKTUYECKUX CUTYAIMsSIX, a TAKXKE PEHICHUS
TEOPETUYECKMX M IMPAKTHYECKUX THUIOBBIX H
CUCTEMHBIX 3a/1a4, CBSI3aHHBIX C TPOQECCHO-
HAJbHOM IESITEILHOCTHIO.

OIIK-5 CIIOCOOHOCTBIO y4acTBO- | 3HATH:

BaTh B HMHXCHEPHBIX | IPOrPAMMHO-BBIYUCIUTEIBHBIE  KOMIUICKCHI,
U3BICKAaHUAX, HEO00XO- | IPUMEHSEMbIE TPU PACYETe CTEPIKHEBBIX CH-
JTUMBIX IS CTPOUTEINb- | CTEM.

CTBAa M PEKOHCTPYKIMHU | YMeTh:

O0BEKTOB  CTPOUTENB- | HOPMUPOBATH pacUETHBIE CXEMBI B MPOrpaMM-
CTBA W JKWIUIIHO- | HO-BBIYUCIIUTEIbHBIX KOMIUIEKCAX.
KOMMYHAaJIBHOTO X035i1- | Binagern:

CTBa HaBBIKAMU aHAJIM3a M0JIy4aeMbIX Pe3yIbTaToOB.

4. CTpyKTypa H coep:KaHue TUCHUTLTHHBI

OO6mmast TpyI0eMKOCTh TUCIUILTUHBI COCTAaBIsIeT 4 3a4eTHBIX eauHMUIL, T.e. 144 akameMude-
ckux gacoB (3 HUX 124 gaca — camocTosiTeNbHAs padoTa CTY/ICHTOB).

Pasmensr quctuminael «COMPOTUBICHHE MaTepuanoBy» u3ydaiorcs B 4 cemectpe (04-
Hoe/0uH0-3a04Ho0e): nekimn —18/18 yac, nmpaktuueckue 3austus 36/124ac, mabopaTopHbie pado-
ThI — 18/12 yacoB; opmMa KOHTPOIIST —IK3aMEH.

Copnep:kaHue pa3iejioB QHCHUILTHHBI

4.1 Jdexkuuu
o o K-
Ne pasze- | Nesre OCHOBHOE coIep/KaHe
Ja 11970

Hayka o conpoTuBieHn# MatepuanoB. M3yuaembie 0ObEKTHI U pacyueT-
1 1 Hble cxeMbl. OcHOBHbIE TUMOTe3bl. Kiaccupukanuss BHEHNIHUX CHIIL.
Bnaytpennue cuibl.




Meron cedyenuii. Buasl negopmanuii crep>kaeit. bamku u ux omopsl.
BblunciieHNe ONOPHBIX PEaKUi.

Buyrpennue cunoBsie (akropel (BC®D), Hanpspkenue u aedopmanuu
IPY pacTsHKEHUH U CKaTUH. PacdeT Ha MPOYHOCTB M KECTKOCTb.

MexaHn4deckue XAPaAKTCPUCTHKU MCTAJIJIOB U CIIJIaBOB. HcneiTanue
MaTCpHraJIOB Ha PACTAXKCHHUEC M CKATHUC. Z[OHYCKaCMble HaIIpsAKCHUA.

[InacTuyHOCTH M XPYNKOCTh METAJJIOB U cIiaBoB. [locTpoenue smrop
BC®.

Yucteiii capur. Pacuer ycunuii pu miactuueckoM cpese. Kpyuenue.
BHyTpennue cunoBble (QakTopbl, HampspKeHUS U aedopmanuu mpu
KPYYEHUH. YCJIOBUA NPOYHOCTH M KeCTKOCTU. I[loctpoeHme smrop
BC® npu kpydeHun.

IlonsiTHE O HANPSKEHHOM COCTOSIHMM. | JIaBHBIE IUIOIIAIKU U TJIABHbBIC
HanpspkeHus. Buibl HanpsbkeHHOro coctosiHus. JIMHelHoe, 1ocKoe u
o0beMHOE HampspkeHHbIe cocTosiHus. OO0o0OIeHHblid 3akoH ['yka.
Cea3p Mmexny E, € u 1 Ha npumepe uncroro casura. Teopus npeneins-
HOTO cocTossHMs. Teopuun npoyHocTr. Pacuer no TeopusiM NpOYHOCTH.

I_[CHTp TsDKeCTH ceueHus. CTaTHdecKre MOMEHTHI cedeHHsI. MOMEHTRI
HHCPLUHU CCUCHMHA. M3MmeneHne MOMEHTOB HWHCPUWH CCUYCHHA IIPU IIa-
paJUICJIbHOM IIEPEHOCE KW ITOBOPOTE oceil. I'maBHBIE OCH HHCpUOUN H
rJIaBHBIC MOMCHTBI MHCPUWH. MoOMEHTBI HMHEPUUHN NPOCTHIX CCUCHHI.

[Toriepeunsrit n3rnd. Bayrpennne cunosbie ¢axtopsl (BCD), namps-
xeHus npu usrube. [Ipasuio 3nakoB. J{uddepennpanbabie 3aBUCUMO-
CTH MEXJly U3ru0aroIuM MOMEHTOM, MTONEPEYHON CUIIOW U UHTEHCUB-
HOCTBIO pacrpezesieHHoW Harpys3ku. IIpaBuna nposepku amrop. Ilo-
ctpoenue 3mop BCO. Hanpshkenus npu nonepeyHoM u3ruoe.

YcnoBue npoYHOCTH IpH U3rubde. PannonansHas Gopma monepeqHoro
ceuenus. JuddepeHuunanpsnoe ypaBHenue ynpyroi quHuu 6anku. Ile-
pemelieHus B 6ankax npu uzrude. Metos HayaibHbBIX TAPAMETPOB.

HuddepennnansHoe ypaBHeHHE ynpyroil nmuHuu Oanku. [lepemere-
HUA B Oankax mpu msrube. Murerpan MakcBemna-Mopa. Crioco6 Be-
pemaruHa. Pacyer Ha )KeCTKOCTb.

CnoxHoe comnporuBieHrne. CoBMeCTHOE ACHCTBHME M3THOAa U OCEBOTO
pacTsbkeHus (cxaTus). YpaBHEHUE HEUTPaJIbHON JMHMM U YCIIOBHE
npoyHocTu. Kocoit u3ru6. YpaBHeHHe HEUTpaJIbHOM JIMHUU U YCIIOBHE
MPOYHOCTHU MPU KOCOM M3rube. BHelieHTpeHHoe pacTsikeHue (cxarue).
S npo ceuenus.

CrnoxHoe conpotuBieHue. Kpyuenue ¢ mzrubom. YciaoBue mpoyHo-
ctu. Pacuer mo TeopusMm npouyHoctd. OOUIMl ciay4yail CII0O)KHOTO CO-
IPOTHUBIICHHMSL.

Pacuér craTndecku HeompeneauMbIX 0anok metonom cuil. Kanonwue-
ckue ypasHeHus. MHrerpan Makcsemna-Mopa. IIpasuno Bepemaruna.
Pacuér cratndecku HeONpeaeauMbIX paM METoIoM cuil. MHTerpan
Mopa. IlpaBuino Bepemaruna. Pacyér cratudyecku HEONpPENETUMBIX
pam metosioM cuil. [IpoBepka MpOYHOCTH U HKECTKOCTH.

Pacyer koHCTpyKuMii 0 Hecymiel cnocoOHOcTH. OCHOBHBIE IMOJIOXKE-
Hus. uarpamma Ilpannmida. Pactskenue u cxarue crepkaeid. Kpyde-
HUE TPSAMOro Opyca Kpyrjoro morepedyHoro ceueHus. M3rud Oanok.
OceBoil MIacTUYECKU MOMEHT CONpOTUBIEHU. [InmacTuueckuii map-
HUD.




10

11

VYceroiuuBocTh cTepxHer. OcHOBHBIE MOHATUA. DPopmyiia Ditnepa A
KPUTUYECKOW CHUJIBL. Y CTOMYMBOCTH 3a Ipeaenamu ynpyroctu. dop-
MyJsa SlcuHckoro. BnusiHue ycinoBUM 3aKperuieHHsl CTEP>KHsS Ha BeEJU-
YHHY KPUTHUYECKOW cuibl. PanmonanpHas (opma MomepeyHbIX cede-
HUH.

JlnHaMuueckoe Harpy:kKeHue. Y gapHoe IEeWCTBUE Harpy3ku. J(nHamu-
YeCKUM KOI(PDUITUCHT.

VYceranocts. OcHoBHbIE moHATUA. [Ipenen BeIHOCIMBOCTH. PaKTOpHI,
BIIMSAIOLIME HA MpeZel BBIHOCIMBOCTU. PacdyeTr Ha MpOYHOCTH IpH Iie-
PEMEHHBIX HANPSKCHUSIX.

4.2.11

AKTHYCCKHC 3aHATHUSA

Ne pa3-
aesia

Ne 3ansn-
THA

Ilnan 3aHATHUHA, OCHOBHO€ COACPKAHUEC

Pemenue 3aa4 Ha OCTPOEHUE S0P BHYTPEHHUX YCUIIUU MPHU CIIOXK-
HBIX BUaX COMPOTUBIICHUS JIJIsl CTATUYECKU OMPEICTUMBIX OaJIOK.

Pemenue 3ala4 Ha NOCTPOCHHUC SIIOP BHYTPCHHHUX YCI/IJII/Iﬁ W HaIps-
JKCHHI IIpU CJIOXHBIX BUAAX COIPOTUBIICHUA IJIA CTaTUYCCKH OIPCIac-
JJUMBbIX CHUCTCM. OHpe)ICJ'IeHI/IC OITACHOTO CEUCHMS M ONACHOMW TOYKH.
Pacuer Ha IMPOYHOCTH U )KCCTKOCTD.

Pemrenue 3aau Ha MOCTPOEHUE SIIOP BHYTPEHHUX YCUIIUN, HaIpsIKe-
HUW U MEepeMelIeHUN MpH KPYYEHUH AJI CTAaTUYECKH OINPEAEeTUMBIX
CUCTEM.

Hanpsokenus u nedopmanuu mpu uuctom ciupure. 3akoH ['yka. 3aBu-
cumocth Mexay «G», «E» u «u» 11t u3otponHoro Tena. Pacuersl Ha
MIPOYHOCTH 3aKJICTIOYHBIX U CBAPHBIX COCTMHEHUH.

Buemnue cuiibl, BBI3BIBAIONIME KPYYCHHE MPSIMOro Opyca Kpyrjioro
nonepevyHoro ceuenus. Hanpsokenus u nedhopmanuu npu KpydyeHuu.

YcnoBue MPOYHOCTH U JKECTKOCTH IIPU KpydEHUHU. | T1aBHBIE HaIpsiKe-
HUs U TJIAaBHBIE IUIOMAAKU. Buasl paspymieHuii npu KkpydyeHuu. Pacuer
Ha NPOYHOCTh MU KECTKOCTh CIUIOIIHBIX M MOJBIX BanoB. Kpyuenue
CTEP’KHEW HEKPYIJIOrO MONEPEYHOr0 CEYEHUS.

Pemenue 3a/la4 Ha OIIPCHACIICHUC HaprI)I(eHI/Iﬁ IIpU pa3JIMIHOM HaIps-
)KCHHO-I[G(l)OpMPIpOBaHHOM COCTOsIHMM TEJIa JIA pas3IMYHBIX ILIOMIA-
JOK.

Pemenue 3amau Ha oOmpeleNeHHEe TEOMETPUUYECKUX XapaKTEPHUCTHUK
IJIOCKUX CEYEHUH.

ITocTpoenue >n0p BHYTPEHHHUX YCWJIMH M HaNpsOKEHUH MU Momneped-
HOM M3ru0e JIs1 CTATUYECKU ONPEAEITUMBIX CUCTEM.

OmnpeneneHue onacHOro cedeHus Oanaku, mpoBepka Ha MpoyHocTh. [1o-
CTPOCHHE SMIOP HANPSIKEHUM B OMACHOM CEYCHHM OalKu i CTaH-
JIAPTHBIX CEYEHUN

[TocTpoeHue 31m0p BHYTPEHHUX YCUIIMHM, HAIPSDKEHUM U ITEpEMEICHUI
IIPU TJIOCKOM M3ru0e MeTOJI0OM HavaJbHBIX MapameTpoB. Pacuer Ganox
Ha )KECTKOCTh MPHU MOMEPEYHOM H3rude

Pemenue 3ana4 Ha IOCTPOEHUE 3MIOP BHYTPEHHUX YCUIIUI NPH CIIOXK-
HBIX BUJIaX COTMPOTUBIICHUS AJI CTATHUECKU OMPEIEINMBIX OalloK.
Pemenue 3amau Ha MOCTPOEHUE BIIOP BHYTPEHHUX YCWJIMHM M Hamps-
KEHHI MPH CIOKHBIX BUAAX CONMPOTUBIEHUS JJISl CTATUYECKH OmIpese-
JUMBIX cucTeM. OIpeneneHue ONacHOrO CEYEHUs M OMACHOM TOYKH.
Pacyer Ha IPOYHOCTH M JKECTKOCTb.




Pemenne 3amad Ha MOCTpOEHHUE S0P BHYTPEHHUX YCWIMM W Hamps-
KEHUU TP CIIOKHBIX BUJAX CONMPOTUBIICHUS JUJISi CTATHYECKHU OIpee-
JIUMBIX CHCTEM

4.3. JlabopaTopHbie padoThI

Ne pa3- | Ne 3aus-
Il1aH 3aHSTHS, 0CHOBHOE COepPKAHIE
Jaejia THSA

OrmpezenieHre BHYTPEHHUX YCHJIMH B CTaTHUYECKU HEONPEISITUMBIX
Oasikax MeTo0M cril. KaHOHMYeCKre ypaBHEHUSI METOJIa CHUL.

7 1 OrnpezenieHre MOJI0KEHUST OMACHOTO CEUEHHUS B CTATUYECKU HEOIpeie-
JIUMBIX cUcTeMax. BrlunciieHne HanpsbKeHW U nepeMenieHui. Pacuer
Ha MPOYHOCTH U )KECTKOCTb.

8 Pacuer koHCTpyKIMi HA TPOYHOCTH O HECYIIEH CITIOCOOHOCTH.

9 OnpenenieHne BEIMYMHBI KPUTHYECKOW Cuibl. Pacuer crepHs Ha
YCTOWYUBOCT.

10 2 Pacyer BHYTpeHHHX YCHJIMW W HampsDKEHUN MPH TUHAMUYECKOM JIeH-
CTBUHU Harpy3oK.

11 Pacuer Ha TPOYHOCTH MPHU NMEPEMEHHBIX HAMPSHKCHUSIX.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHI

Mertoauka mnpenojaBaHusi AUCHUILIUHBI «CONPOTHUBICHUE MAaTepUaliOB» U pealn3alus
KOMIIETEHTHOCTHOI'O IMOJX0JIa B M3JI0KEHUM W BOCIPUSATUH INPEAYCMATPUBAET UCIOJIb30BAaHUE
CJIEAYIOIIMX AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBENEHUS IPYIIOBBIX, WHAMBUIYAIbHBIX,
AyJUTOPHBIX 3aHATHH B COUYETAHHH C BHEAYAUTOPHOW pabOTOW C Lenbio (OPMUPOBAHHS U Pa3-
BUTHS TPO(HECCHOHANIBHBIX HAaBBIKOB, 00yYarOIUXCS:

® [I0JIFOTOBKA, IPEJCTABIECHUE U O0CYXIEHHUE ITPE3ECHTALIMM Ha IPAKTUUECKUX 3aHATHUSX;
® JCIIOJIb30BAaHHE MHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJIA B (OpPME ayIUTOPHOTO WH-
TEPHET-TECTHPOBAHUSI.

VY enbHbIN Bec 3aHATHHA, MPOBOJUMBIX B MHTEPAKTHUBHBIX (OpPMax, ONpesesieH TJIaBHOU
1ETbI0 00pa30BaTENHLHON MPOTPaMMBbI, OCOOCHHOCThIO KOHTHHTEHTA OOYUYaIOIINXCS U COAepIKa-
HUEM JUCHMITINHBI «CONpOTHUBICHUE MAaTEpHATIOBY U B LIEJIOM 10 AUCHUILIMHE cocTaBiseT 30%
ayJIUTOPHBIX 3aHATHI. 3aHATUS JEKIUOHHOTO Tuna cocTaBisfioT 30% oT o0bemMa ayIuTOPHBIX
3aHATHUH.

6. OueHo4HbIe CpPeACTBA ISl TEKYNIEro KOHTPOJISI YCIeBAeMOCTH, IPOMEKYTOYHOI aTTe-
CTAlMH MO UTOraM OCBOEHHMS TUCHMILIMHBI U y4eOHO-MeTOAHYecKoe ofecrevyeHue camo-
CTOSITEJILHOM PabdoTHI CTY/IEHTOB.

B mporiecce 0O0yueHUsT UCTIONB3YIOTCS CIEAYIOIINE OIEHOYHBIE (POPMBI CaMOCTOSATEIHHON
paboThI CTYAEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUYHBIX
aTTEeCTALIMA:

YerBepThlil cemecTp:

KOHTpOJIbHAS paboTa,

PEHICHUEC 3a1a4 Ha IMPAKTUUYCCKUX 3aHATUAX,
TECT,

pacuétHO-Tpadudeckas pabora,

9K3aMEH M0 TUCIUTUINHE.

6.1. ®oH/X OLICHOYHBIX CPEACTB VIS MPOBECHHUS NIPOMEKYTOYHOM aTTecTanuyu 00y4aro-



M XCS M0 IUCHUIIMHE (MOAYJIIO0).
6.1.1. IlepeueHb KOMIIETECHIIMHA C YKa3aHHUEM 3TaloB MX (OPMUPOBAHUS B IMPOIECCE OCBOCHUS

00pa30BaTebHOI POrpaMMBl.
B pesynbrare ocBO€HUS UCHUILTUHBI (MOyJIs1) (GOPMUPYIOTCS CAEIYIONME KOMIIETCHIINUN:

Kox xomme- | B pe3yabTare ocBoOeHUs1 00pa30BaTe/IbHOI MPOrpaMMbl 00y4Yaroumiuiicst

TEHIHHU J0JI3KeH 00J1aJaTh

OIIK-1 CIIOCOOHOCTBIO peliaTh 3aJa4d MPOPECCHOHAIBHON JEATEIbHOCTH Ha OC-
HOBE WCIIOJIH30BAHUS TCOPETHUECKUX M TPAKTUUYECKUX OCHOB E€CTECTBEH-
HBIX ¥ TEXHUYECKHX HayK, a TAK)KE MaTeMaTHYECKOro arapara

OIIK-5 CIOCOOHOCTBIO YYacCTBOBATh B WH)KEHEPHBIX M3BICKAHUSX, HEOOXOMMBIX IS
CTPOUTENHCTBA U PEKOHCTPYKIMU OOBEKTOB CTPOHTEIHLCTBA M IKHUJIHIIHO-
KOMMYHAJIBHOT'O XO035iCTBa

B mpouecce OCBOCHUA 06pa30BaTeJ’ILHOfI nporpaMmbl JaHHBIC KOMIICTCHIHWH, B TOM YHUCJIC HUX

OT/JeNIbHBIE KOMITOHEHTHI, (POPMHUPYIOTCS MOITAIHO B XOJ€ OCBOCHHS OOyYarOIIMMUCS TUCIIH-
IVIMH (MOJyJeil), IpPakKTUK B COOTBETCTBUU C y4EOHBIM IUIAHOM U KaJE€HJApPHBIM IpapuKoM

yueOHOro Ipolecca.

6.1.2. Onucanue noka3arteJieii 1 KpuTepreB OLEHUBAHUSA KOMIIeTeHIM, (POPMHUPYeMBbIX 110

HTOraM OCBOCHHUSA JUCIHUIIJINHBI (MOI[y.]Iﬂ), OIIMCAaHHUE HIKAJI OICHUBAHUSA
IToxa3arenem oleHUBAHUS KOMH@TCHHI/Iﬁ Ha Pa3jIMYHbIX 3TallaX HX q)OpMI/IpOBaHI/ISI sSAB-

JACTCA  OJOCTHUIXKCHUC 06y‘IaIOH_II/IMI/IC$I IUIaHUPYEMBIX PC3YJIbTATOB o6yquH;1 110 AuCHH-

IMHE(MOTYIIIO).

IToka3aTean

Kpurepun onenuBanus

2

3

4

5

OIIK-1 - cnocoOHOCTBIO pemaTts 3a4a4u Hqu)eCCI/IOHaJ'ILHOI\/’I ACATCIIBHOCTH HA OCHOBEC UCIIOJIb-
30BaHUA TCOPCTHYCCKUX H NPAKTHYCCKHUX OCHOB CCTCCTBCHHBLIX M TCXHHUYCCKUX HAYK, a TAKKC
MaTEeMaTUYCCKOTO amnmapara,

3HaTh:

- OCHOBHBIC MO-
eI MEXaHUKH U
rpaHullbl UX IIPHU-
MEHEHHS (MOJICIH

Marepuana, Gop-
MBI, CHJ, OTKa-
30B);

— OCHOBHBIE Me-
TOJBI HCCIEH0Ba-
HUS Harpy3ox,
MEpEMENICHUN |
HanpsHKEHHO-
nepopMupOBaH-
HOTO COCTOSIHMS B
JJIEMEHTaX  KOH-

OO6yyvaromuiics
JIEMOHCTPUPYET
IIOJTHOE  OTCYT-
CTBUE HJIM HEJO-
CTaTOYHOE COOT-
BETCTBUE  3Ha-
HHUI, HEOOXOdu-
MBIX JUIS JaHHOU
KOMIIETEHIINH.

OO6yyarommiics
JIEMOHCTPUPYET
HETMOJIHOE  COOT-
BETCTBHEC 3HAHUH,
HEO0OXOMMBIX
JUIA JTAaHHOW KOM-
TIETCHUIUU. Ho-
MyCKalTCsl  3Ha-
YUTEJIbHBIC
OLIMOKH, TPOSIB-
Jg€TCd  HeJIoCTa-
TOYHOCTh 3HAHUH,
1o psAxy IOKa3a-

Tene, oOydaro-
IUNUCSI WCHBITHI-
BaeT 3HAYUTEIL-

OO6yyarormmiics
JTEMOHCTPUPYET
YacTUYHOE COOT-
BETCTBUE 3Ha-
HUH, HEOOXOIH-
MBIX IJIS JaHHOU
KOMIIETCHIINHI, HO
JIOTTyCKaIOTCS
HE3HAYUTCIIbHEIC
OmuOKH, HETOY-
HOCTH,  3aTpyl-
HEHUsI TIpU aHa-
JATHYECKUX OIIe-
panusx.

OO6yuarommiics
JEMOHCTPHPYET
MOJITHOE  COOT-
BETCTBHE HEO00-
XOJIUMBIX ~ 3Ha-
HMI, CBOOOIHO
OTepupyeT
pHoOpeTeH-
HBIMU  3HaAHUS-
MH.




CTPYKLIUH;

— OCHOBHBIE Me-
TOABI IPOEKTHBIX
U  NPOBEPOUYHBIX
pacyeToB U3AEIUN

HBIE 3aTPYAHCHUS

IpH  OTIEPUPOBa-
HUHN 3HAHUAMU
IpH HX TEpeHoce

Ha HOBBIE CHUTYya-
LIUH.

Ymerb: Obyuarommiics | OOyuaromuiics OO6yyaromuiics OO6yuarommiics
— TIPOEKTHUPOBATh | HE YMEET WIH B | IEMOHCTPUPYET JEeMOHCTPUPYET | JEMOHCTPHPYET
U KOHCTPYUPO- | HEJOCTATOUHOM | HEIOJHOE COOT- | YaCTUYHOE COOT- | IIOJHOE  COOT-
BaTh TUIIOBBIE | CTENICHW YMEET | BETCTBHE YMEHHI, | BETCTBUE  yMe- | BETCTBUE yMe-
3JIEMEHTBI Ma- | BBIIOJHATh Tpe- | IPEIbSBIAEMBIX K | HUM, NpexbsABii- | HUM, NpeabsB-
IIMH, BBIIONHATH | OOBaHWS, OTHO- | JAHHOM  KOMIIe- | eMBIX K JIaHHOH | JIAeMBIX K JaH-
UX OLEHKY IO | cAlMecs K JaH- | TeHOuH. Jlomyc- | KOMIETEeHIHH. HOW KOMIIETEeH-
MIPOYHOCTH U | HOH KOMIETEH- | KaloTcd  3Hauu- | YMeHus ocBoe- | uuu. CBOOOIHO
KECTKOCTH U JIpy- | LIUHU TEJIbHbIE OLIMOKH, | Hbl, HO JONYCKa- | ONEpUpyeT

TUM  KPUTEPHIM MpOSIBIISIETCS. HE- | IOTCSI  HE3HA4H- | MpUOOpeTeH-
paboTocnocoGHO- JOCTaTO4YHOCTh TEJIbHbIE  OIIMO- | HBIMU YMEHMS-
CTH; YMEHUH, TO pAAY | KA, HETOYHOCTH, | MH, TPUMEHSET
—  HCIIOJIb30BaTh nokaszartesei, 3aTpy/AHEHUS IPU | UX B CUTYaIHsIX
COBpPEMEHHBIC oOyuarouiics AHAIIUTUYECKUX ITOBBIIICHHON
IIpOrpaMMHBbIE UCHBITHIBACT 3HA- | ONEpALUAX, I€- | CIIOKHOCTH.
CpeacTBa sl BbI- YUTENbHBIE  3a- | pEHOCE  yYMEHUH

IIOJIHEHUsI pacye- TPYAHEHUs IPU | HA HOBBIE, He-

TOB TIPU PELICHUU OTIepPUPOBAHUHT CTaHJApTHBIE CH-

MIPAKTUYECKHX YMEHUSIMH IIPU UX | TyalHH.

3ajad, CBSI3aHHBIX nepeHoce Ha HO-

¢ nedopmanusIMu BbIE CUTYallHUH.

CIIO)KHBIX  KOH-

CTPYKLIUH;

Buaaners: OO6yuatomuiics | OOyuatomuiics OO6yuaromuiics OOyuaronmiics
— HaBBIKAMH TIPO- | HE BIAJEET WJIM | BIAJCET HaBbIKa- | YACTUYHO BIAJe- | B TIOJHOM OO0B-
BEJICHUS pacueToB | B HENOCTaTOY- | MU, TNpeAbsBIsie- | €T HaBBIKAMH, | eMe BJIaJI€eT
M0 TEOpUH MeXa- | HOH CTETIEHH | MbIe K JAaHHOW | MPeIbsBIIsiEMble | HAaBBIKAMH,
HU3MOB M MeXa- | BIajeeT HaBbl- | KOMIIETEHIH K JJaHHOM KOMIIe- | IpeabsBIsieMble
HUKe aehopMupy- | KaMH, TPEIbsiB- | B HENOJHOM 00B- | TCHIIUU K JaHHOW KOM-
€MOro TeJa, JsieMble K JaH- | eMe, JOMYyCKAaloT- | , HaBBIKK OCBOE- | ETEHIUH

— HABBIKAMHU | HOW KOMIIETEeH- | Csl 3HAYUTENbHBIC | HBI, HO JIOMYCKa- | CBOOOAHO TIpH-
oopmrnenus pe- | uuu OIMOKM, TIPOSB- | IOTCSI ~ HE3HAYW- | MEHAET  MOJy-
3yJIbTAaTOB HCCIIe- JSeTCs  HEJOCTa- | TENbHBIE OIINO- | YCHHBIE HAaBBIKU
JOBaHUN | TpH- TOYHOCTh BIafie- | KU, HETOYHOCTH, | B CUTYyalHUAX
HSTHS ~ COOTBET- HUSI HaBbIKAMH TI0 | 3aTPYIHEHHsSI TPU | TIOBBIMIEHHON
CTBYIOIIMX pelle- psaly  TOKa3aTe- | aHATUTHUECKUX | CJIIOKHOCTH.
HUI; e, OOyuato- | omepanusix, Tie-

— HaBBIKAMHU ca- IIMHACA  MCIBITHI- | pEHOCE  YMEHUH

MOCTOSITEITbHON BaeT 3HAYHWTENb- | HA HOBBIE, He-

paboThI C JIuTepa-
TYypOH H B CETH
UHTEPHET JUIsl TI0-
ucka  uHpopma-
U 00 OTAETb-

HBIE 3aTPYAHECHUS
Py IIPUMEHEHUN
HAaBBIKOB B HOBBIX
CUTyaIusX.

CTaHJIapTHbHIE CH-
TyaluH.




HBIX ONpE/ICICHH-
SX, TOHATUSX U
TepMUHaX, O00B-
SICHEHHSI WX IIPH-
MCHEHHS B IpaK-
THYECKUX CHUTYa-

HUSX, a Takxke
peuieHust  Teope-
TUYECKUX U TPaAK-
TUYECKUX  THUIIO-

BBIX U CHCTEMHBIX
3a/1a4, CBSI3aHHBIX
C npodeccuo-
HaJILHOU nes-
TEJIbHOCTBIO.

OIIK-5- cnocoGHOCTBIO y4acTBOBAaTh B MHKEHEPHBIX M3BICKAHUSAX, HEOOXOAUMBIX JUISI CTPOUTEIb-
CTBA U PEKOHCTPYKLUH OOBEKTOB CTPOUTENIBCTBA U JKUITUITHO-KOMMYHAJIBHOT'O XO3SHCTBA.

3HaTh: OO6yuaromuiics | OOyuatomuiics OOyuarouuiics OOyuaronmiics
IIPOrpaMMHO- JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET
BBIUHUCIUTENbHBIE | MTOJIHOE  OTCYT- | HETIOJIHOE  COOT- | YaCTUYHOE COOT- | MOJHOE  COOT-
KOMIUIEKCBI, IpPU- | CTBUE WJIM HEJO- | BETCTBUE 3HAHUM, | BETCTBUE 3Ha- | BETCTBUE HEOO-
MEHSIEMBbIE  TIPHU | CTATOYHOE COOT- | HEOOXOAMMBIX HUN, HEOOXOIM- | XOJAUMBIX 3Ha-
pacyere CTepxHe- | BETCTBUE  3HA- | JUIsl JaHHOM KOM- | MBIX JJIS JaHHOW | HUM, CBOOOJHO
BBIX CUCTEM. HUM, HeoOxoau- | mereHuuu.  Jlo- | KOMIETEHIIUH, HO | ONIEPUPYET
MBIX Ul JaHHOW | MMyCKAIOTCA  3Ha- | JOIYCKAarOTCs npuooOpeTeH-
KOMIIETCHIIHH. YUTENbHbIC HE3HAYUTENbHbIE | HBIMU  3HaHUS-
OlIMOKHU, TMposiB- | OMIMOKH, HETOY- | MU.
JseTcs HeIoCTa- | HOCTH,  3aTpyA-
TOYHOCTb 3HAHUH, | HEHUsSI TP aHa-
[0 psANy TMOKas3a- | JUTUYECKUX OIle-
Tenel, oOyuaro- | palusx.
IIUICA HUCIBITHI-
BaeT 3HAYMUTEIb-
HbIE 3aTPYAHECHHUS
Ipy  ONEepHpOBa-
HUU  3HAHHUSIMH
IpU UX TEepeHoce
Ha HOBBIE CHUTYya-
1007078
Ymersb: OO6yuarommiics | OOyuarommiics OO6yuarommiics OO6yuarommuiics
¢dbopmupoBaTth HE yMEET WU B | IEMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET
pacueTHbIe CXEMbl | HEJOCTaTOUYHOM | HEMOJHOE  COOT- | YAaCTMYHOE COOT- | IOJJHOE  COOT-
B NPOTPaMMHO- | CTEIIEHM YMEET | BETCTBUE YMEHUH, | BETCTBUE  yMe- | BETCTBUE  yMe-
BBIUHCIUTENbHBIX | BBIIOJHATh Tpe- | MPEABSBIAEMbIX K | HUH, NPEIbABISA- | HUM, MpeIbsiB-
KOMILJIEKCaX. OOBaHMs, OTHO- | JaHHOW  KOMIIe- | eMbIX K JaHHOH | NfeMBbIX K JaH-
campecs K AaH- | TeHUUMU. Jlomyc- | KOMOETeHIIUH. HOM KOMITIEeTeH-
HOW KOMIIETEeH- | KalOTCsl ~ 3HAuu- | YMeHus: ocBoe- | uuu. CB0OOAHO
1017071 TeJbHbIE OIIMOKH, | Hb, HO JIOMYCKa- | OIepupyeT
NpOSIBIISIETCS He- | I0TCSL  HEe3HAuu- | IpUoOpeTeH-




JOCTAaTOYHOCTH TCIBHBIC OH_II/I6- HBIMHU  YMCHUS-
YMEHHH, N0 PSAY | KU, HETOYHOCTH, | MH, TPUMEHSCT
IIOKa3aTeei, 3aTPyIHEHUA IPU | UX B CUTYyaLHSIX
00y4arOIIHICS AQHAJUTUYCCKUX | MOBBINICHHON
HCIIBITBIBACT 3HA- | OIICpalusix, II€- | CJIOKHOCTH.
YUTENbHBIC ~ 3a- | pEHOCE  YMCHHUU
TPpYAHEHUs IIPU | HA HOBBIC, He-
OIEPUPOBAHUH CTaH/JapTHBIC CH-
YMEHUSIMH IIPU UX | Tyaluu.
nepeHoce Ha Ho-
BBIC CUTYAllUH.
Baaners: OOyuarommiics | OOyuaromuiics OO0yygarormmiicst OOyuarommiics
HAaBbIKAMH aHAJM- | HE BJIAJCET WJIM | BIAJCET HaBbIKA- | YaCTUYHO BJIAJC- | B TOJHOM O0B-
3a IoJIy4acMbIX | B HEOOCTAaTO4Y- | MU, MPCABABIIAC- | €T HaBbIKaMH, | €EMC BJIaccT
PE3yJIbTATOB. HOM CTENCHU | MbIE K JAHHOW | MPEIbSIBIACMbIC | HABBIKAMH,
BJIaACCT HaBbI- | KOMIICTCHIIU K IIaHHOI\/JI KOMIIC- | IPCABABIACMBIC
KaMH, MPEAbsAB- | B HEMOJIHOM O0b- | TEHIIMH K JIaHHOM KOM-
JMIeMBIC K JaH- | €EMC, JOIMYCKaroT- | , HABBIKKM OCBOC- | ICTCHLIUHA

HOW KOMIIETEH-
005071

Csl 3HAYUTEIbHbIC
OLIMOKHU, TpOSIB-
Jasercs  HeaocTa-
TOYHOCTb  BJIAJIE-
HUS HaBbIKaMH IO

psany  TOoKasare-
new, O06yuato-
IIUICA UCIEBITHI-
BaeT 3HAYHUTENb-

HBIE 3aTPYyAHEHUS
IIpU IPUMEHEHUU
HAaBBIKOB B HOBBIX
CUTYyaLUsX.

HBI, HO JOIyCKa-
OTCS  HE3HAYH-
TENbHBIE  OILIHO-
KM, HETOYHOCTH,
3aTpyAHEHUS TIPU
AHAJIUTHYECKUX
omepanusax, Ie-
peHoce  yMEHHU
Ha HOBBIE, He-
CTaH/IapTHBIC CH-
TyaIuu.

CBOOOJIHO TIpH-
MEHSET  TOJy-
YeHHBIE HaBBIKU
B CUTYaIUIX
MMOBBIIIEHHOM
CJI0KHOCTH.

[IIxanp! olleHUBaHMS pEe3yJIbTaTOB HpOMe)KYTOqHOﬁ aTTeCTalluu U UX OIMMCAaHHC!:

®opMa NPOMEKYTOYHOM ATTECTALMM: IK3AMEH.

ITpomesxyTouHas arTecTanus oOydaromuxcs B popMe 3K3aMeHa MPOBOJUTCS IO pe3yiib-
TaTaM BBITIOJTHEHUS BCEX BUIOB y4eOHOM paboThI, MPETyCMOTPEHHBIX YI€OHBIM IITAHOM TIO JIaH-
HOW JUCHUIUIMHE (MOAYIIIO), IPH 3TOM YUUTBIBAIOTCS PE3YIbTAThl TEKYLIEr0 KOHTPOJIS yCIeBa-
€MOCTH B TeueHHne ceMecTpa. OIeHKa CTeTeH! JOCTHKEHUST 00YyUJaroMIMMUCS TIAaHUPYEMBIX pe-
3yJIbTaTOB OOYYEHMS MO AUCLUILIMHE (MOYII0) IPOBOIUTCS MpenoiaBaTesaeM, BeAYIUM 3aHs-
THUS 110 TUCIHIUIMHE (MOJYII0) METOJIOM SKCHEpTHON OreHKH. [1o nToraMm mpomMeKyTouyHO! at-
TECTAallUU IO JUCLUUIUIMHE (MOJYJIO) BBICTABIISETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yAOBJE-
TBOPHUTEIIEHOY» WU «HEYIOBICTBOPUTEIHHO.
K npomexyTo4HOH aTTecTaluM JOMYCKAIOTCS TOJBKO CTYACHTHI, BBIMOJIHMBIINE BCE BH[bI
yueOHOI paboThl, MpeayCMOTpEHHbIE pabouel MPorpaMMoil Mo AUCHHUIIIHHE.

Ixkana oueHuBaHUA

Onucanue

10




BrimonHeHs! Bce BHIBI yu4eOHOH pabOTHI, MPeyCMOTPEHHBIE y4eO-
HbIM TUIaHOM. CTYACHT JEMOHCTPHUPYET COOTBETCTBHE 3HaHUM,
YMEHH, HAaBBIKOB MPHUBEICHHBIM B TA0JIMIIAaX TOKa3aTeleH, onepu-
pyeT mpHOOPETEHHBIMU 3HAHUSMHU, YMEHUSMH, HaBBIKAMU, TIPUMe-
HSET UX B CUTYaIUSX TMOBBIIICHHOW CIOKHOCTH. [Ipyu 3TOM MOTYT
OBITh JTOIYIIEHBl HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPY/-
HEHUS TIPHU aHATUTHYECKUX OTEpaIvsIX, IEPEHOCEe 3HAHUI 1 YMEHUN
Ha HOBBIC, HECTAHIAPTHBIC CUTYAIlUH.

OTJINYHO

BeimonHeHs! Bce BUIBI y4eOHOW paboThI, MPEeIyCMOTPEHHBIE yaeo-
HbIM 11aHOM. CTYJIEHT AEeMOHCTPUPYET HEMOJHOE, TPABUIBLHOE CO-
Xoportio OTBETCTBHC 3HAHWI, YMEHHIA, HABBIKOB MPHUBEJICHHBIM B Ta0JIHIAX
MOKa3aresei, MO0 ecu MPH ATOM OBbUTH JOMYIICHBI 2-3 HeCyIle-
CTBECHHBIC OIIIMOKH.

BrimonHens! Bce Bl yu4eOHON pabOoThlI, MPEeyCMOTPEHHbIE y4el-
HbIM I1aHOM. CTYJOEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUU, B
Y I0BNETBOPUTENBHO | KOTOPOM OCBEIllEHa OCHOBHAs, HanboJiee BakKHAsi YacTh MaTepuara,
HO IIPY 3TOM JIONYILIEHAa OJHA 3HAYUTENIbHAs OIMOKA WM HETOY-
HOCTb.

He BbimonHeH oauH unu Oonee BUAOB y4eOHOU paboThI, mpemy-
CMOTPEHHBIX y4eOHBIM IIaHOM. CTYAEHT AEMOHCTPHPYET HEmoJ-
HOE COOTBETCTBUE 3HAHHM, yMEHUN, HABBIKOB IIPUBEJICHHBIM B Ta0-
JUIAX TOKa3aTesiel, JTOMYyCKAlTCs 3HAYUTEIbHbIC OIIMOKH, MPOSB-
JsieTCsl OTCYTCTBUE 3HAHMM, yMEHUN, HaBBIKOB IO sy IOKaszare-
JIGI\/JI, CTy,I[eHT HUCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYHHeHHﬂ HpI/I onepH-
POBAHMM 3HAHUSMU M YMEHHUSIMH IIPU UX MEPEHOCE HA HOBBIE CUTY-
aIuu.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

®oH/bI OLIECHOYHBIX CPEACTB NMpeAcTABJIEeHbI B NpUiIo:KeHnH 1 k paGoyeii mporpamme.
7.YueOHO-MeToAu4YeCKoe U HH(popMaIlHOHHOE o0ecnieyeHne TUCIHIIHHbI
a) OCHOBHasl JIUTepaTypa:

1. Kynuxos FO.A. Conpotusnenune matepuanos: Kypc nexkuumii. — CII6: Jlans, 2017. —
272c. https://e.lanbook.com/book/918827category pk=934#authors

2. bynanoB D.A. Pemienue 3a1a4 1o cCOnpoTUBICHUIO MaTepualioB: Y4yeOHoe mocodue. -
M.: BUHOM, 2012.- 215c.

0) 10MOJIHUTEJILHAS JUTepaTypa:

1. AnmameroB @.3. PacueTHble U KypcOBbI€ PaOOTHI IO CONPOTUBIIEHUIO MATEPUATIOB :
(Yuebnoe nocodue) / @.3. Anmameros, C.1. Apcennes, H.A. Kypunnn. — Mocksa : Beiciias
mkomna, 2005 — 368c.

2. bynanoB O. A. Mexanuka. BBognsrii kypc : (yueOHoe mocobue) / 3. A. bymanos, B. H.
IuaxnH. — Mocksa : BUHOM, 2011 — 172c.

3. Bomemup A.C. Comporupnenne matepuanoB : COopHUK 3amad (yueOHOe mocobue) /
A.C. Bonemup. — Mocksa : [Ipoda, 2009 — 398c.

4. Kontno B.A. ConpotuBnenue marepuainos : (PykoBoncTBo A perieHust 3ajad U Bbl-
MOJIHEHHs1 JTabOPaTOPHBIX U pacueTHO-rpadudeckux padot) / Konmnos B.A., Kpusomanko C.H., -
Mocksa : Beicimas mkoia, 2005 — 351c.

5. MkpteueB O.B. Comportusienune marepuanoB :(DnekTpoHHBIH pecype) / O.B.
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https://e.lanbook.com/book/91882?category_pk=934#authors

MkpTsiues, - Mocksa : ACB, 2005 — 104c.
6. CunenpaukoBa H.I'. ComnpotuBnenue matepuanon : JlabopaTopHBIil pakTHKYM (Me-
tonuueckoe nocooue) / H.I'. Cunensaukosa, B.B. I'opOynos, - Dnekrpocrans : I MUCuC

TV, 2011 — 86c.

B) IIporpammHoe oGecnieueHre 1 HHTEPHET-PECYPChI

Onepauunonnas cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-

6125081316160 ¢ucusie mpunoxenus, MicrosoftOffice 2013 (unu umxke) — MicrosoftOpenLi-

cense. JIuen3us Ne 61984042
Microsoft Project 2013 Standart 32- bit/x64 Russian.AntuBupycuoe ITO Avast (Gec-

IUIaTHasl BEPCHsl)

— HuTepHeT-pecypchl BKIIIOYAOT y4eOHO-METOJMUYECKHE MaTepualibl B AJIEKTPOHHOM BHJIC,

B pazzaene «bubnunoreka MockoBckorollommrexa
(http://lib.mami.ru/ebooks/).

— www.e.lanbook.com DrekTpoHHO-0MOIMOoTeYHas cucTeMa «JIaHby

— http://cyberleninka.ru/ Hayunas snexkrponnas 6udmioreka «KMBEPJIEHVHKA»

— HanwmonanbsHas snexTpoHHas oubdanoreka (http:/H36.pd);

— www.garant.ru — DneKTpoHHbIN IPaBOBOI ClIpaBOYHUK «l apaHTy,

— DBC «Yuusepcuterckas oubanoreka ornaita»(https://biblioclub.ru);

— Cucrema HTZI Norma CS 2.0

8. MaTepua/IbHO-TeXHHYECKOe oDecriedeHrue TUCITUTITIHHBI

MpeaACTaBJICHHBLIC

HaumenoBanue aucuu-
IUVIMHBI (MOaYyJIsl), NpaK-
THK B COOTBETCTBHH €
Y4eOHBbIM ILUIAHOM

HaumMmeHoBaHHe cHenUAaJb-
HBIX TOMEIIEHUI U MmoMelle-
HUH JJS CaMOCTOATEJILHOM
padoThI

OCHalIEHHOCTL CHEeHAJLHBIX
NoMellleHUH W TOoMeIleHui
JJISI CAMOCTOSITE/IbHOM padoThl

ConpoTruBieHue Marepua-
JOB

VYyeOHast aynuTopus JEKIUOH-
Horo tuma Ne 508.
Y4eOHo-1a00paTOpHBI  KOP-
nyc, 144000, MockoBckasi 00-
JacTh, r.DJeKTPOCTalb,
yi.IlepBomaiickas, 1.7

Kommuiekt mebenu. [TeperocHoi
MYJIbTUMETUMHBINA KOMIUIEKC
(MPOEKLMOHHBIM 3KpaH, MpOeK-
TOp, HOYTOYK)

VYyeOHast ayaAuTOpHs JUIsl 3aHS-
TUH CeMHMHapcKoro tuma Ne
504

YueOHo-mabopaTOpHBI  KOp-
nyc, 144000, MockoBckasi 00-
JacTh, r.DJeKTpOCTalb,
yi.IlepBomaiickas, 1.7

Kowmrmiekt meGenu, nepeHoCHOU
MYJIbTUMEIUNHBIN KOMILJIEKC
(MIpOEKIIMOHHBIN 3KpaH, MPOEK-
TOp, HOYTOYK)

JlabGopatopust  «ComnpoTunie-
Hue marepuanoB» Ne 117.
JlaGopaTopHbIii KOpIIyC,
144000, MockoBckast 00J1aCTb,
I.DJEeKTpOCTaIlb,
yi.IlepBomarickas, 1.7

Kowmrmiekt mebenu, mammHopas-
priBHBIE ycTaHOBKM UTICM

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMI0 JUCHMITJIMHbI

Mertoanyeckue yka3aHusi 0 padore HAJ KOHCIIEKTOM JIEKIHMI BO BpeMsl H IOCJe

NMpoBEACHUA JEKINHU
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B xone JNEeKIMOHHBIX 3aHATUI O0yYaroMMMCS PEKOMEHAYETCS BBIMOJHATH CIEIYIOIINE
JIEHCTBHSI: BECTH KOHCIIEKTUPOBaHUE y4eOHOTro MaTepuasia; oOpaiiarth BHUIMaHUE Ha KaTeTOPUH,
(GOpPMYIMPOBKH, PACKPHIBAIONINE COJIEP)KAHUE TEX WIM WHBIX SBICHHUHA M MPOIECCOB, HAYYHBIC
BBIBOJIbI 1 TIPAKTUYECKHE PEKOMEH/IAIMK 10 WX MPUMEHEHHUIO; 3aJaBaTh MPENOIaBaTeNII0 yTO4-
HSIOIIME BOIPOCHI C LIEJbIO YSICHEHUSI TEOPETUUECKUX TMOJIOKEHUHN, pa3pelieHus: CIIOPHBIX CUTY-
aluin.

KenatenbHO OCTaBUTH B pabOYMX KOHCIEKTAaX IOJs, HAa KOTOPBIX BO BHEAYAUTOPHOE
BpeMs MOXKHO CJieJIaTh MOMETKH M3 PEKOMEHJIOBAaHHOM JIUTEPATYpPhI, JOMOJHSIOIMINE MaTepHall
MPOCITYIIIAHHOM JIEKIIMH, & TaK)Ke MOAUYCPKUBAIOIINE 0COOYI0O BAKHOCTh T€X HIIM MHBIX TEOPETHU-
YEeCKHUX MOJIOKCHHUH.

MeTtoauyecKkue yKazaHusl K NPAKTHYECKUM 3aHATUAM

[Tpu MoOAroTOBKE K MPAKTUYECKUM 3aHATHAM OOYyYaroUIMMCS HEOOXOIUMO H3y4YHTh OC-
HOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JIOTIOTHUTEIBHON JIUTEPaTypOil, HOBBIMU ITyOIUKAIUSIMU
B NEPUOJUYECKUX H3JaHUAX: KypHaiax. IIpu 3TomM yuyecTb pekOoMeHJalMM MpenojaBareis U
TpeOoBaHUs yueOHON MporpaMMbl. B Xo/1e MOATOTOBKY K MPAKTUYECKUM 3aHITHSIM HEOOXOAUMO
OCBOUTb OCHOBHBIE IIOHSTHS U METOJUKHU pacyeTa MoKa3zaTenei, OTBETUTh Ha KOHTPOJIbHbBIE BO-
MPOCHI.

B Tedyenune nmpakTuueckoro 3aHATHS CTYACHTY HEOOXOJUMO BBIMOJHUTH 3aaHUS, BbIaH-
HBIE MIPeToaBaTesieM, UTO 3aUUTHIBACTCS KaK TeKyIlas padoTa CTyIeHTa.

MeTtoauyeckue yKa3aHus 110 BbINOJIHEHHI) KOHTPOJIbHOH padoThl

Jis 3aKperuieHus] IPAKTHYECKUX HABBIKOB CTYICHTaM MOTYT OBITh BBIJJAHBI TUIIOBBIC HH-
TUBUyalbHbIC 3a/laHUs, KOTOpPbIE IOJDKHBI OBITH CHAHBl B YCTAHOBJICHHBIH IpernojaBaTelieM
CpOK. BrinosHeHHbIe 3a1aHusl OIIEHUBAIOTCS HA OLICHKY.

Lenb BBIMOTHEHUS WHAUBUAYAIbHON KOHTPOJIHHON pabOThI: MPOBEPKAa YMEHUN U HABBI-
KOB CaMOCTOSATEIILHOTO PEHICHUs KOHKPETHBIX 3a/a4 10 JaHHOMY pa3feny IUCUUIUIAHBI, TPO-
BEpKa JIOTHYeCKOro 00OCHOBAHUS PEUICHHs, YMEHUN MPUMEHEHHE TEOPETHUECKUX 3HAHUN K pe-
LICHUIO 33/1a4.

MeTtoauyeckue peKOMeHAAINH JAJIsl CAMOCTOSITeIbHON PadoThl
CamocrosTenbHas paboTa sIBISETCS OJHUM U3 BUAOB Y4eOHbIX 3aHATHHA. CaMOCTOSATENb-

Has paboTa HalpaBJieHa HA CAMOCTOSITEIbHOE U3yUEHHE OTAEIbHON TeMbl y4eOHOM THUCIUIIITMHbI
U SIBJISIETCSl 0053aTENIbHON [Tl KaXKJI0ro 00yJaroIerocsi, ee 00beM ornpesensercs: y4eOHbIM Iu1a-
HOM. AyAMTOpHAsl CaMOCTOSITeNIbHAsl paboTa MO TUCUUIUIMHE BBIIOJIHSAETCS HA yUeOHBIX 3aHATHU-
AX IO/l HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATENS U 110 €ro 3alaHni0. BHeaynuTopHas
camocCTosITeNIbHAsE paboTa BBHIMOJHSAETCS CTYJAEHTOM [0 3a/laHuI0 IMpernojaBatens, HO 0e3 ero
HENOCPEACTBEHHOIO yUacTHsl.

3ajaun caMOCTOSITEIbHOM PaOOTHI CTYy/IEHTA!
pa3BUTHE HABBIKOB CAMOCTOSITENIbHON y4eOHOI paboThI;
- OCBOEHHE COJIep’KaHUs JUCIUILINHBL;
- yriyOJeHue cofiep>KaHusl 1 OCO3HaHUE OCHOBHBIX MOHATUN AUCIUIUTUHBI;
- UCIOJIb30BaHUE MaTepHalla, COOPaHHOI0 M MOJYYEHHOI'O B XOJE CaMOCTOSITENIbHBIX 3aHATUI
U1 3 PEKTUBHOM MOATOTOBKH K 3a4eTy/9K3aMeHY.

Buel BHEayAUTOPHON CaMOCTOSITENEHOM pabOTHI:
CaMOCTOSITEJIbHOE U3YYEHHUE OTAEIbHBIX TEM JUCIUILINHBL,
MO/ITOTOBKA K JIEKLIMOHHBIM 3aHSATHUSIM;
MIOArOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHSITHSM;
odopMmIIeHHE OTYETOB IO BBIOJIHEHHBIM Ja00PATOPHBIM padoTaM U MOATOTOBKA K UX 3alllUTE;
BBINOJIHEHUE pacyeTHO-TpauIecKkoil paboThl.

Jlyis BBIOJTHEHUS J1I000TO BUA CAMOCTOATEIbHOW paboThl HEOOXOUMO MPOUTH CIIETY-
IOLIUE 3TallbL:
- OMpe/ieNieHue 1IeJIh CaMOCTOSITENIbHOM paboThI;
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- KOHKpPETHU3aIlKsl M03HABATEIbHOM 3a/1a4H;

CaMOOIICHKa TOTOBHOCTH K CAMOCTOSITEIbHOM padoTe;

- BBIOOD aJIEKBATHOT'O CIIOCO0A JICHCTBUS, BEAYILETO K PELICHUIO 3a/1a4H;

- IUTAaHUPOBaHKE PabOThI (CAMOCTOSTEIBHOM HIIH C TIOMOIIIBIO MIPEIOAaBaTes) Hal 3aJaHHEM;

- OCYIIECTBJICHHE B IMPOIIECCE BBIOJIHEHHS CaMOCTOSTEIbHON paboThl CaMOKOHTpPOJIs (TIpoMe-
KYTOYHOTO ¥ KOHEYHOT'0) pPe3yIbTaTOB PaOOThI U KOPPEKTHPOBKA BBIMIOJIHEHHS PAOOTHI;

- peduiekcus;

- Tpe3eHTalMs paboThI.

10. MeToanyeckue peKOMeHIAIUM JJIsI TIpenoaaBaTes

B3aumMozeiicTBue mpemnopaBarens cO CTyAEHTaMH MOXKHO pa3/ieIMTb Ha HECKOJBKO CO-
CTaBJIAIOUIMX — JIEKLMOHHBIE, IIPAKTUYECKUE U Ja0OpaTOpHbIE 3aHATUS M KOHCYIBTUPOBAHMUE.

[IpenonaBaresnp TOKEH MOCIIENOBATENBHO BBIYUTATH CTYACHTAM psJl JEKLUMH, B XOJE KO-
TOPBIX CIIEIyEeT COCPETOTOYNTh BHUMAHHUE Ha KIIFOUEBBIX MOMEHTAX KOHKPETHOIO TEOPETUYECKO-
ro Marepuaa, a Tak)kKe OpraHu30BaTh MPOBEACHUE MPAKTUUYECKUX 3aHATHIH TaKUM 00pa3oM, 4To-
Obl aKTUBU3UPOBATh MBIIUICHUE CTYAEHTOB, CTUMYJINPOBATh CaMOCTOSATENILHOE U3BJIEUEHUE UMU
HeoOxonuMon MH(OpMAIMK U3 Pa3IMYHBIX NCTOYHHKOB, CPAaBHUTEIBHBIN aHAJIN3 METOAOB pe-
IIEHUH, COMOCTABICHUE MOJIyYEHHBIX PE3Y/IbTaToB, (POPMYIUPOBKY U apryMEHTAIMI0 COOCTBEH-
HBIX B3[VISZIOB HA MHOTHUE CIIOPHBIE TIPOOIIEMBI.

Ilepen HayaaoM npenoJaBaHus MPENoaBaTeI0 HEOOXOUMO:

- U3Y4YUTH pab0oYyI0 NMPOrpaMMy, LeJU U 334a4u AUCLUIIINHBL;

- YETKO MPEACTABIIATH Ce0€, KaKhe 3HaHMs, yMEHHUs M HABBIKU JIOJKEH TIPHOOPECTH CTY/IEHT;

- IO3HaKOMUTCS C BUJIaMU y4eOHOMI paboThI;

- U3YYUTh COZIEP)KaHUE Pa3/eoB AUCLUIUINHBL.

B xo/1e 1eKIIMOHHOTO 3aHATHUS IPENoAaBaTelb JOJKEH Ha3BaTh TEMY, yueOHbIE BOIIPOCHI,
03HAKOMHTBH CTYJEHTOB C IIEpEYHEM OCHOBHOW U TOTIOJTHUTENBHOM JINTEPATYPBI IO TEME 3aHSATHS.

Bo BcTynuTenbHOI YacTH JEKIHH 0OOCHOBAaTh MECTO U POJIb M3y4aeMOW TeMBbI B y4eO-
HOW JIMCUUIUIMHE, PACKPbITh €€ MpaKTHuecKoe 3HaueHue. Eciau unraeTcs He nepBast JEeKIUsl, TO
HE0OXO0IUMO YBA3aTh €€ TEMY C IPEIblIyIlel, He Hapyllas JOTUKU U3JI0KEHHUs] y4eOHOro mMarte-
puana. Jlekuuto cnenyer HauMHaTh, TOJBKO YETKO 0003HAYMB €€ XapakTep, TeMY U KpYyr TeX BO-
IIPOCOB, KOTOpBIE B €€ X0JI€ OyIyT paCCMOTPEHBI.

B ocHOBHOI1 4yacTu JeKIUM CleAyeT pacKpblBaTh COJIEpKaHHE Y4eOHBIX BOIPOCOB, akK-
LEHTUPOBAaTh BHUMAHHUE CTYJEHTOB Ha OCHOBHBIX KaTEropHsx, sIBJICHUSX U Ipoleccax, 0coOeH-
HOCTAX MX INpOTEeKaHHWs. PackpelBaTh CyIIHOCTb M COACpKAHME DPA3NIMUYHBIX TOYEK 3PEHHUSA U
HAy4YHBIX MOAXO0/J0B K OOBSICHEHHIO TeX WJIM MHBIX SBJIEHUH U mpoueccoB. Cieayer apryMeHTH-
pOBaHO O0OCHOBAaTh COOCTBEHHYIO MO3MIIMIO MO CIIOPHBIM TEOpPETHYEeCKUM BorpocaMm. IIpuBo-
JTUTh IpUMEpBL. 3a7aBaTh 110 XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepralla pUTOPUUYECKHE BOIPOCHI
U caMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMHU MBICIUTEIBHOM 1€ATEIbHOCTH
CTYJICHTOB, MTOBBIILIEHUIO UX BHUMaHUs U HHTEpEca K MaTepuaiy JIEKIUH, ee coaepxkanuio. [lpe-
nojaBaresb JOJDKEH PYKOBOJAUTH pabOTON CTYACHTOB MO KOHCHEKTUPOBAHUIO JIEKIIHOHHOTO Ma-
Tepuasa, MoJA4epKUBaTh HEOOXOAUMOCTb OTPaXEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH HU3Y-
yaeMoW TeMbl, 0CO00 BBIJENsAsA KaTerOpUIHbIN anmnapar.

B 3akmrounTensHOM 4YacTH JIEKIMM HEOOXOAWMO CPOpPMYIUPOBATH OOILIME BBIBOJBI 11O
TEMe, PacKphIBAIOIIUE COAEPKaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIUH. OOBSIBUTH IJIaH
OUYEepeIHOT0 MPAKTUYECKOTO MK J1a00paTOPHOTO 3aHATHS, 1aTh KpaTKUE PEKOMEHIAINH 110 O
TOTOBKE CTYJECHTOB K MPAaKTUYECKOMY 3aHATHIO WK JlabopaTopHO# padore. OnpenenuTb MecTo
Y BpeMsl KOHCYJIbTAl[UH CTYJEHTaM, MOKEJaBIINM BbICTYIUTh Ha 3aHSTUHU C JIOKJIalaMu U pede-
paTamu 10 aKTyaJlbHbIM BOIIPOCaM 00CYKJaeMOil TEMBI.

[enb mpakTUdeckuX M Ja00paTOPHBIX 3aHATUN - 00eCNeUYUTh KOHTPOJIb YCBOEHUS y4ueO-
HOT'0 MaTepuaia CTyJeHTaMH, PacIIMpeHue U YIiayOJieHHe 3HaHUM, TOJyYeHHbIX MU Ha JIEKIIU-
X U B XO/I€ CaMOCTOATENbHON palOoThl. [loBbiieHne 3(h(PEeKTUBHOCTH MPAKTUYECKUX 3aHATUN
JIOCTUTAeTCs MOCPEACTBOM CO3JaHHUs TBOPYECKOM OOCTaHOBKH, pacrojararoiieil CTyJeHTOB K
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BBICKa3bIBAHUIO COOCTBEHHBIX B3TJISIOB U CYXKJIEHHUH MO 00CYXTaeMbIM BOIIPOCAM, KEIAHHUIO Y
CTYAEHTOB ITOPab0TaTh y JOCKU IIPU PELICHNH 3a/1a4.

ITocne Kax0ro JEKIUOHHOTO, J1JaO0OPAaTOPHOTO U MPAKTUYECKOT0 3aHATUS CAENaTh COOT-
BETCTBYIOIYIO 3allMCh B XXypHaJlaX y4yeTa MOCEMAeMOCTH 3aHATUN CTYIEHTaMH, BBIICHUTH Y
CTapOCT y4€OHBIX I'PYII NPUYUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATHUsX. [IpoBOAUTH IpymnIoBble
Y MHMBUIyaJIbHbIE KOHCYJIbTAllUU CTYAECHTOB 110 BOIIPOCaM, BOSHUKAIOUIUM Y CTYACHTOB B XOJ€
UX TOATOTOBKU K TEKYyIIeH M MPOMEKYTOUYHOW aTTECTallUU 10 y4eOHOM AMCUUIUINHE, PEKOMEH-
JI0BaTh B [IOMOLIb Y4€OHbIE U APYrHe MaTepHallbl, a TAKXKE CIIPABOYHYIO JINTEPATYpy.

DOK3aMeH WM 3a4eT 10 JUCLUILIMHE IIPOBOJAUTCS B (hopMe YCTHOrO OTBETA C MOCIETYIO-
el MHAUBHyalbHON Oecenol cOo CTYAEHTOM Ha OCHOBE KOHTPOJIbHBIX BONPOCOB. OIEHKa BbI-
CTaBIIsIeTCA MPEMNOAABATENEM U 00BABIACTCA Mocae orBeTa. [Ipenoaasarens, IPUHUMAIOIIKN 3a-
YeT WU 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTD 3a MPAaBUILHOCTD BBICTABIICHUS OLICHKH.

11. OcoOeHHOCTH peayu3alUM IUCHUILUIMHBI «CONPOTHBJIEHHE MATEPHUATIOBY» JIsl
WHBAJM/IO0B U JIUI C OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

O6yuenue o aucuuiinHe «CONpoTUBICHUE MAaTEPUAIOB» WHBAJIUAOB U JIUI] C OTPAHU-
YEHHBIMU BO3MOXKHOCTSIMH 3710p0Bbs (naiee OB3) ocyiecTBisieTcs MpenoaaBaTesieM ¢ y4eToM
0COOCHHOCTEH TMCUXO(PHU3UUIECKOTO PA3BUTHUS, WHIUBUAYAIbHBIX BO3MOXXHOCTEH M COCTOSHUS
3JI0POBBS TAKUX 00YYArOIIHXCA.

OOyuaronmecsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBSI OOECIIEYEHBI AJIEKTPOH-
HBIMH 00pa30BaTeNbHBIMU pecypcaMu B popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSIM HX 370PO-
Bbsl.

[Tporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmu OI'OC BO mno HampaBieHHIO
noarotoBku 08.03.01 «CtpoutenscTBo» (HampaBieHHOCTh «lIpoMBIIUIEHHOE U Tpa)xaaHCKOe
CTPOUTENILCTBO») OJTOTOBKY OaKalaBpOB.

Agtop: O.B. PakoBuu, noir.

ITporpamma obcyskaeHa Ha 3acelaHuu Ka(be?pi«m'c» ot 19.05.2025 rona, mpotokon Ne 11.

R

3aB. kadeapoii «1'II‘C»< /C.B. Iucapes/
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[Ipunoxenue 1
K paboueli mporpamme

MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA30OBAHUS POCCUICKOM ®EIEPALIN

BJIEKTPOCTAJILCKHUA UHCTUTY T (PUJIUAJT) PEJIEPAJIBHOI'O T'OCYJAPCTBEHHOI'O BIODKETHOI'O
OBPA30OBATEJIBHOI'O YUPEXJEHI BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHI MOJATEXHUYECKHU YHUBEPCUTET»

/ JEKTPOCTAJIbCKUI UHCTUTYT (PUJIUAJ)
MOCKOBCKOT'O TIOJIMTEXHUYECKOI'O YHUBEPCUTETA /

Hanpagnenue noarorosku: 08.03.01 CTPOUTEJIbCTBO
OII (narpaBieHHOCTB): «IIpOMBILIIEHHOE U TPAKIAHCKOE CTPOUTENHCTBOY
®opma o0ydenus: Ounasi, OUHO-3204HAS

Bun npodeccuonanshoit nestenbHocTH: (B coorBercTtBun ¢ ®I'OC BO)
M3BICKATENbCKUAN

IIPOEKTHBIN
TE€XHOJIOTUYECKUM

Kadenpa: [TpomblnuieHHOE U TPa)k1aHCKOE CTPOUTEIHCTBO

®OH/I OHEHOYHbLIX CPEJACTB
MO JMCHUIIVINHE
«COHNPOTUBJIEHUE MATEPHUAJIOB»

Cocras: 1. [laciopT ¢oHIa OLIEHOUHBIX CPENICTB
2. OnucaHue OLEeHOYHBIX CPEJCTB!
3aJlauul JUIsl KOHTPOJIBHOU PaboTHl,

pacu€THo-Tpaduueckas padbora,
TeCT,
IpUMEPHI 3a/1a4,
BOIPOCHI K 3aUETy, 9K3aMEHY.

CocraButenb: noueHt Pakosuy O.B.

DnexTpocTanb, 2023 rof



IOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

Tabauua 1

COINPOTUBJIEHUE MATEPUAJIOB

OI'OC BO 08.03.01 CtpouTenbcTBO

B mporiecce ocBoeHUS JTaHHOUM THUCIUTUTMHBI CTYACHT (DOPMUPYET U AEMOHCTPUPYET CICTYIOIINE KOMIETCHITHH

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB Texnonorust  ¢op- | Dopma oue- | CTeneHu ypoBHeil 0CBO-
HHJIAEKC OOPMYJIINPOBKA MHUPOBAHUSI KOMIIe- | HOYHOI'O eHUsI KOMIIeTeHINH
TeHIU cpeacTBa
OIIK-1 CIIOCOOHOCTBIO  peliaTh | 3HATh: JIEKIIHH, K/P, Ba3oBblii ypoBeHb

3aa9i  MPOQECCHOHATb- | OCHOBHBIE MOJCIH MEXaHUKH U T'pa- | CaMOCTOSITEIIbHAS PI'P, - BBINIOJIHEHBI BCE BHJBI
HOM J1eATeIbHOCTH Ha OC- | HUIBI MX MPUMEHEeHUs (MOJAENTH Ma- | padora, T, yueOHoi paboThl, mpey-
HOBE WCIIOJIb30BaHUA | Tepuaia, GopMbl, CHII, OTKa30B); npakTuueckue 3aHs- | P33, CMOTPEHHBIE  Y4E€OHBIM
TEOPETHYECKUX M IPaK- | OCHOBHBIE METOJIbl HMCCIIEIOBAHUS | THS. 3auér, IIJIAHOM.
TAUYECKHX OCHOB €CTe- | Harpy30K, MEPEeMEIIeHU U Hamps- 9K3aMeH IloBbIlIEHHBIH YPOBEHb
CTBEHHBIX M TEXHHYECKUX | KEHHO-Ie(OPMHUPOBAHHOTO COCTOS- - CTYHEHT ONEpHUpyeT

HAyK, a TaK)K€C MaTCMaTu-
YCCKOrI'o aImapara

HUS B 2JIEMEHTaX KOHCTPYKLIHN;
OCHOBHBIC METOJIBl TPOEKTHBIX U
MIPOBEPOYHBIX PACUETOB U3/ICIUM.
YMerh:

IPOEKTUPOBAaTh U KOHCTPYHPOBATH
THUIOBBIC 3JIEMEHTHI MAIIIMH, BBIIOJ-
HATb HUX OHGHKy 110 HpOLIHOCTI/I 158
YKECTKOCTU U JAPYTUM KPHUTEPHUSM pa-
00TOCIIOCOOHOCTH;

UCIIONIb30BAaTh COBPEMEHHBIE  IPO-
FpaMMHBIC CpeI[CTBa JJIs1 BBIITOJIHEC-
HUS pacyeToOB MPU PEIICHUU MPaKTH-
YECKUX 3aJa4, CBSI3aHHBIX ¢ Jaedop-
MAIUSIMU CIIOKHBIX KOHCTPYKITUH.
Baanern:

HABBIKAMU TPOBEJICHUS PACUYETOB IO
TGOpI/II/I MEXaHU3MOB U MCXAaHHUKE [1€-
dbopMupyemoro Tena;

HaBbIKaMU 0(OpPMIICHHS PE3YJIbTaTOB
I/ICCJ'Ie,Z[OBaHI/Iﬁ 158 HpI/IHHTI/ISI COOTBET-

IpUOOpPETEHHBIMU 3HAHU-
SIMH, YMEHUSIMHM, HaBbI-
KaMH, IPEabsBIsSEMbIE K
JaHHOW  KOMIIETCHIIMH,
IpPUMEHSEeT UX B CHUTYya-
LUSX MOBBIIIEHHON
CJIOKHOCTH.




CTBYIOILUX PEIICHUIA;

HaBBIKAMU CaMOCTOSITEIBHON paboThI
C JIUTEPaTypoil W B CETH WHTEPHET
JUId TIoucKa uHpopManuu 00 OT-
JIETIbHBIX ONPEICNICHUSX, TOHATHIX U
TEpMUHAX, OOBSCHEHHUS UX TPUMEHE-
HUSL B TIPAKTUYECKUX CHUTYalUsX, a
TaKXKE PpEHICHUS TEOPETUYECKUX U
NPAaKTHYECKUX THUIOBBIX U CHCTEM-
HBIX 3aJ1a4, CBS3aHHBIX C Ipodeccu-
OHAJIBHOH JIeSITEIBHOCTBIO.

OIIK-5

CIIOCOOHOCTBIO  y4acTBO-
BaTb B  WH)XXCHEPHBIX
HU3BICKAHMUAX, HEO00XO0Iu-
MBIX JJIs1 CTPOUTENLCTBA U
PEKOHCTPYKIIUU OOBEKTOB
CTPOUTENIbCTBA U KU-
JUITHO-KOMMYHAJIBHOTO
XO035IMCTBA

3HarThb:
MIPOrpaMMHO-BBIUYHCITUTEIBHBIC KOM-
IIJICKCHI, HpI/IMeHﬂeMI)IG HpI/I pvaeTe
CTEP)KHEBBIX CHUCTEM.

YMmeThb:

(GbopMHpOBaTh pacUETHBIE CXEMBI B
HpOFpaMMHO-BBI‘II/ICJII/ITeJII)HBIX KOM-
IUIEKCAX.

Baagern:

HaBBIKAMM aHaJU3a MOJIy4aeMbIX pe-
3yJIbTaTOB.

JICKLIMH,
CaMOCTOSITEIIbHAS
pabora,
NPaKTUYCCKHE 3aHs-
THA.

K/P,
PI'P,

T,

P33,
3a4ET,
9K3aMEH

Ba3oBblii ypoBeHb

ymeeT ¢GopMupoBaTh PacyeT-
HBIE CXEMBI B IPOrpaMM-
HO-BBIYMCIUTEIbHBIX
KOMILIIEKCaX.
IloBbIIEHHBIH YPOBEHD
BJIaACCT HaBbIKaMMU aHa-
Jau3a  TOJy4yaeMbIX —pe-
3yJIBTaTOB.
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Hepeqeﬂb OICHOYHBIX CPEACTB MO JTUCHUIIJINHE

«COHpOTPlB.]'leHI/le MaTepuaJI0oB»

Haumenosanue
OIICHOYHOTOCPE/I-
CTBa

KpaTKaH XapaKTCPUCTHUKA OLICHOYHOT'O
cpeacrBa

[IpencraBienue oire-
HOYHOT'O CpPEJICTBA B
DOC

KonrponsHaspabora
(K/P)

CpencTtBo NpOBEpPKH YMEHUN HPUMEHATH
MOJTyYEHHBbIC 3HAHUS JJIs PELICHUs 3a/ad
OTIpeIeNICHHOTO THUIIA 10 TEeME WM pa3jie-

1y

KomrnekT KoHTpoIib-
HEIX 3aaHUN

PacueTHo-
rpadudeckas pabota
(PTP)

CpencTBo npoBepKH YMEHHIH MIPUMEHATH M0-
Jy4YEeHHbIE 3HAHUS MO 3apaHee OINpe/eseH-
HOM METOJuKEe AJsl pelleHus 3ajad Wid 3a-
JAHUW 10 MOJIYJII0 WM JHUCUUIUIMHE B Iie-
JIOM.

Komiiekt 3aJaHuN
ISl BBITIOJHEHUS! pac-
4YeTHO-TpaduIECKOn
PaboTHI

Pa3H0yp0BHCBBIe 3a-
Jadyu 1 3aJlaHuA

(P33)

Pasnu4aroT 3a1a4m U 3a1aHUS:

Q) penpOAYKTUBHOIO YPOBHS, IO3BOJISIOIINE
OLIEHUBATh U IMarHOCTUPOBATh 3HaHHUE (Pak-
TUYECKOro martepuana (0a30Bble MOHSITHS,
QJITOPUTMBI, (PAKThl) U YMEHHUE IPABHIBHO
MCIIOJIb30BaTh CIIELMalIbHblE TEPMHUHBI HU
MOHATHUS, y3HaBaHUE OOBEKTOB U3YyUCHUS B
[paMKax OIpPEJENICHHOI0 pa3jena AUCIUILIU-
HBI;

0) PEKOHCTPYKTUBHOI'O YpPOBHS, IO3BOJISIO-
1€ OLIEHUBATh U JUArHOCTUPOBATh YMEHUS
CHHTE3MPOBATh, aHAIM3UPOBATh, 0000IIATH
(hakTUUeCKUi U TEOpEeTUYEeCKUi MaTepuai ¢
(hopMyJIpoBaHUEM KOHKPETHBIX BBIBO-
OB, YCTAHOBJICHHEM IPUYMHHO- ClIE]-
CTBCHHBIXCBSI3EH;

B)  TBOPYECKOTO YPOBHS, MO3BOJISIONINE
OLICHUBATh U JUATHOCTUPOBATH YMEHUS, UH-
TEerpupoBaTh 3HAHUS PA3IMYHBIX 0OJacTeH,
ApryMEHTHPOBAaTh COOCTBEHHYIO TOUKY 3pe-
HUS.

KommiekT pa3Hoypos-
HEBBIX 3a7a4 U 3aJaHUI

Tect

(T)

Cuctema CTaHJIApTU3MPOBAHHBIX 3a/laHUM,
MO3BOJISIIONIAs. aBTOMATU3UPOBATh MPOLEAYPY
U3MEpEeHUsl YpOBHsS 3HAHUH W yMEeHUH 00y-
YaroIIerocs.

donng TecTOBBIX
3aJTaHUN

DK3aMeH

Urorosas ¢hopma onenku 3HaHui. B BeICIIIX
yu4eOHBIX  3aBEJEHHUSX  MPOBOASATCS  BO
BpeMs DK3aMEHAIIMOHHBIX CECCHIA.

Bormpocs! k 3k3ameny




KoHTpoJibHbIe BONPOCHI U 3aJaHUs AJs POBeleHUs IPOMEKYTOYHOMH aTTecTAlMN

¢popmupoBanue komnerenuuii OIIK — 1; OIIK-5

Ne Ix3ameH (1-ii cemectp)
n/n
1. | Hayka o conporuBiieHnn marepuanoB. OCHOBHbIE IOHATHUS.
2. | OcHOBHBIE THUIIOTE3HI O 1e(HOPMUPYEMOM TeJI€, YIIPYTOCTh U IIACTHYHOCTb.
3. | Bayrpennue cunossie haktopsl. Tumnsl nedhopmaruit
4. | HanpsbkeHus npH pa3IMuHbIX TUIAX AeopMariuii.
5. | Merton ceueHuii.
6. | MexaHnueckue XapakTepUCTUKU MaTEPHUAJIOB.
7. | McnplTaHue MaTepuaaoB Ha pacTsKEHHUE U CIKaTHE.
8. | [IpuHIMMBI YCTAaHOBJIECHUS OMMyCKaeMbIX HanpsbkeHud. Koadduiment 3anaca.
9. IInacTuaHOCTE M XPYHOKOCTb ME€TAJUIOB U CIIJIABOB.
10. | TlocTpoenue mrop.
11.| Yucrelii caBur.
12.| Kpyuenue.
13.| Hanpspkenus u neopManuy npu KpydeHUH
14.| YcnoBus NpOYHOCTHU U JKECTKOCTH ITPH KPYUEHHUH.
15.| [loctpoenune smrop BCO npu kpyueHuu.
16. | IloHsiTHE O HAIPSHKEHHOM COCTOSIHHH.
17.| Buapl Haps>KEHHOTO COCTOSTHUS.
18.| O606uIeHHbIH 3aK0H ['yKa.
19.| Teopus mpeaeIbHOTO COCTOSTHUS.
20.| Teopun npoYHOCTH.
21.| W3rub npsimoro 6pyca. Buabl n3ruboB: npsiMoid, YUCTHIN M MOTIEPEYHBIN H3THOBI.
22.| Ilporu6Gsl U yriiel MOBOPOTA MPHU U3rHbE.
23.| Auddepennnanpabie 3aBUCUMOCTH NIPH U3THOE.
24.| ITpaBuia npoBEpKH SMIOP.
25. | ITocTpoeHne >Mrop MONEPEYHBIX CHJI 1 MOMEHTOB ITPH U3THOE.
26.| OnacHele cedyeHus npu u3rude. Pacuetnole GopMyIbl.
27.| Naterpan Maxkcsemna-Mopa.
28. | IIpaBuio Bepemniaruna.
29.| CrnoxHOe CONPOTHUBIIECHHE.
30.| YpaBHeHue HEHTPAITBHOW JHHUN B YCIOBHE POYHOCTH.
31.| Kpyuenue ¢ u3ru6om.
32.| YcTOHYHMBOCTP CKATHIX CTEpKHEH. Bimstane ciocoba 3akperuieHus 0aok.
33.| ®opmyna Ditnepa Ui onpeereHns KpUTUIECKON CUJIBL.
34.| Kputnueckue HanpsbkeHHus. ' MOKOCTh cTepkHel. 3aBUCUMOCTh SICHHCKOTO.
35.| Ycranocts. OCHOBHBIE TOHSTHSI.
36. | [Ipenen BeiHOCIUBOCTH. PaKTOPHI, BIUSIONIME Ha MTPeJesl BBIHOCIUBOCTH.
37.| Pacder Ha MPOYHOCTH PU IEPEMEHHBIX HANIPSDKEHUSX.

Texkymmi KOHTPOJIb
IIpumepHasi TeMaTHKA U COlePKAHUE KOHTPOJIbHBIX PadoT.

¢popmupoBanue komnerenuunii OIIK -1; OIIK-5
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Konrtpoabnas padora Ne 1

3anaua 1. [Ipu neHTpaIbHOM pacTsSKEHUU-CKATHHU Opyca:
1.IToctpouTs 3m10pHI 1P0o106HOM cuiibl N; HOpManbHBIX HANPSXKEHUN

0; IPOJIOJIBHBIX NIEPEMEIICHUI U.
2. OnpenenuTs IIIOMAAb CEYEHUM U3 pacueTa Ha MPOYHOCTb U JKECT-
KOCTh IIpH AonyckaeMoM Hanpsixenuu [6]=100 MIIa u nonmyckaemMom
yanuHennn 6pyca [AL]=3-102 M.Moays yIpyrocTd ydacTKkam
E=2-10° MlIa, minomans ceuenuit A u 2A. I1o Bceli quHe OpycCa Jeid-
CTBYET paclpe/ie/iCHHAs Harpy3Ka HHTEHCHBHOCTBIO  (i=(oAi /A,

3apaua 2. Pacuér craruyeckm Heompeaesu-
MOI'0 Bajia HA KpY4YeHue.

1) PackpbITh CTaTHYECKYIO HEOIPEACIUMOCTh:
a) COCTaBUTh ypaBHEHUE PaBHOBECHS; 0) COCTaBUTh

YpaBHEHHE COBMECTHOCTH JedopMaluii B YCHIIHAX:

SN
X

2a

B) PEIIUTh MOJYYCHHYIO CHUCTEMY ypaBHEHUH. 2)
[Toctpouts smropy kpyrsuiero MmomeHnta. 3) Omnpe-
JEUTh pa3Mepbl OMEPEUHbIX CEYSHUI U3 pacuEéToB
Ha TIPOYHOCTHh U KECTKOCTh. 4) IlocTpouts 3miopy
yria 3aKpy4dBaHHs TMOMEpevHbIX cedeHuid. [lpu-
Hate b=d, [t1]=70 Mmna, [0]=1 rpan/m,G=0,8-10°

Mna, E=2-10° Mna

3anaua 3. B cratnuecku Heonpenenumoit 6anke:  [lomoOpate pazmepsl U3 pacuera 1o Hop-
MaJIbHBIM HAMpPsDKEHUSM TS a) npsiMoyronbHoro ceuenusi(h/b=2); 6) kpyrioro; KoibIeBOro

02

(ds/dw=0,8); nByTaBpoBoro. 2. [IpoBeputh

o[} JKL

FVVYN

<_M1 % M, MIPOYHOCTH MO KacaTeIbHbIM HAIMPSKEHUAM. 3.
[TocTpouTh U30THYTYIO OCh OaJIKU, UMEIOIICH
L JIBYTaBPOBOE CEUEHHUE, IO TPEM-UETHIPEM TOU-
FYVVVVVYVYYY

N AN

uw“m VY'Y KaM, He cuuTas onopHsle. /s ceuenuii a),0):
WEW’ jﬁv\ [6]=14 MlI]a, [t]=8 MIla; B),r): [c]=160 MI]a,
M,

[t]=100 MITa;
[Tpumeuanue. CTaTHuECKyrO HEOIIpeaeIH-

MOCTb PACKPBITh, UCIIOJIb3Ys] YPABHEHHME HAYAJIBHBIX IAPAMETPOB.

KonTtpouabnas padora Ne2.

< P . 3apauva 1. Jlnsa 3agaHHOM CTaTUYECKH HEOMpEJie-

JTUMOH paMbl METOAOM CHII PACKPBITb CTATUYCCKYHO
d HEOMPECACIIMMOCTE U IOCTPOUTH IIIIOPY I/I3I‘I/I6aIOHII/IX

\j M MOMeHTOB. Crenath AeopMaIMOHHYIO IPOBEPKY.

3anaya 2. B npocTpaHCTBEHHO! paMe U3 CTalH [G] =
160 MITA crepxeHp y 3aeNKd — OPSIMO-
Y |1 YrOJBHOTO ceueHus ¢ pasmepamu h u b,
OCTajbHbIe — KPYIJIOrO CEYEHHs AUAMETPOM

‘ d
Tpebyercsa: 1.IlocTtpouts smiOpel HOp-

(0) 01 X
| ° 21




MaNbHBIX CHII N, KpyTSAIIMX MOMEHTOB My, M3THOarommx MOMEHTOB My, My. 2. [Togo6pats pas-
Mepbl YKa3aHHbBIX ()OpM MOIMEPEUHbIX CEYEHUI Ha KaXIoM ydacTke. 3. OnpenenuTb nojJoKeHue
HEUTPAJIBLHONU OCU B OIIACHOM IIPSAMOYTOJIbHOM CEUCHHH.

3apaua 3. [{ns cxxaToil CTOMKM € 3aIaHHOM CXEMOW 3aKPEIUICHHs U MONEPEUYHOI0 CEYSHUS T10-
no0parh cTaHJapTHbIE NPOGUIH, ONPEISIUTh PACCTOSHUE MEXAY AJIEMEHTaMU CEeYeHHs, o0ec-
IIEYMBAIOILIEE PABHYIO YCTOMYUBOCTh CTOMKM OTHOCUTENIBHO OCEH OX, OY.

Kpurepun oueHKu KOHTPOJIbHOMH PadoThI

Ounenka

Kpurepuii oueHku

OT1inyHo

MOJTHOE, TPaBUIIBHOE BBIMOJHEHUE 33/IaHUH C OT/ACJIbHBIMHU HEJ0-
yéTaMu;
BhItostHeHuE 0T 90% u Ooliee.

Xopomo

MIPABIJIBHOE BBITTOJIHEHUE 3aJaHAI ¢ HE3HAYUTEILHBIM KOJTUYe-
CTBOM OIIHOOK;
BhITIOJIHEHHUE Ootiee 75% menee 90 %.

Y,Z[OBJ'IeTBOpI/ITeJ'IBHO BBINTOJIHEHHE OCHOBHOM YacTH 3aJlaHUM C OI_HI/I6KaM;

BeITosIHEHUE Oottee 50% menee 75 %.

Hey,[[OBJ'IeTBOpI/ITCJ'ILHO YaCTUYHOE BBINOJHEHUE 3aJaHUN (MeHee HOJ'IOBI/IHBI); AOIYIICHHUE

3HAYUTEIHLHOTO KOJIMYECTBA OIINOO0K;
BeInosiHeHue MeHee 50%.

HpI/IMepbl 3alav 1Jisd pelIceHUsl HA MIPAKTUYICCKUX 3AHATUAX

¢popmupoBanue komnerenuunii OIIK — 1; OIIK-5

11\/?1 T;I:[_)H Temaruka 3amaHnii ¥ 3a7a4 A7 TEKYILETO KOHTPOJIS
UyryHHasi KOJIOHHA BBICOTOM 3 M HMMEET KOJbIEBOE IMONEPEYHOE CEUEHUE C
1 Hapy>XKHbIM JUaMeTpoM 25 ¢cM U BHYTpeHHHM auamerpoM 20 cMm. OHa Harpy-
keHa cxumaromuM ycuiaueM 50 kH. Haiitu HanpspkeHue B MOMEpEYHOM Ce-
YEHUU KOJIOHHBI U OTHOCHTEJBHYIO MPOJIOJIBHYIO e(OpMALUIO.
CranbHas Tpyda nuamerpom 120 MM, mmmHON 1,5 M, CKpyuuBaeTcss MOMEHTa-
2 MU, NPWJIOKEHHBIMH B €€ TOPLEBBIX CEUCHUAX. BBIUMCINTD 3HAUEHHUE KPYTS-
IIEr0 MOMEHTA, MPU KOTOPOM YTOJI 3aKkpyurBanus paseH 0,2 rpaayca.
OnpenenuTb MOMEHT MHEPLIMU PABHOCTOPOHHETO TPEYTOJbHUKA OTHOCUTEIBHO
3 ocu X1, mpoBeAeHHON Yepe3 OAHY M3 €r0 BEPIIMH MApauUIeIbHO MPOTHUBOIO-
JI0KHOM CTOPOHE.
CpaBHUTH pa3Mephl JABYX PaBHONPOUYHBIX CEUEHUM (KpYyrjioe M KBaJpaTHOE)
4 IpY MaKCUMaJIbHOM JlolyckaeMoM u3rubatomemM Momente B 10 kHM. BeiOpats
HanOoJiee parmoHaIbHOE.
5 Ha ckonbko M3MEHHUTCS MOMEHT CONpPOTHBIIEHWH CEYEHHUs IMpH U3rude, eciu
YBEJIMUUTH BABOE JUAMETP CILUIOIIHOIO KPYIJIOTO CEUEHUSI.
BbruncnuTh KacaTeslbHOE HaNpsHKEHUE TIPU U3THOe B EHTPE TSKECTH CeUeHUS,
6 ecJIy nonepevHast cuia pasHa 8kH, a ceueHne — paBHOCTOPOHHUIN TPEYTOJIBHUK
CO CTOPOHOM SCM.
7 [To 3amaHHBIM HMCXOJIHBIM JaHHBIM IIPOM3BECTU PACYET HA MPOYHOCTH, JKECT-

KOCTh cTepxkHs nop nedctsueM OPC, xpydenus u u3ruba, onpeesuTh reo-
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MCTPUUYCCKHEC XAPaKTCPUCTUKH ITJIOCKOI'0 CCUCHM .

[To 3a7aHHBIM UCXOHBIM TaHHBIM PACCUUTATh MEPEMENICHUS OaTKU U PAMbI
IpH U3ruoe.

Kpurepun oneHuBanus pelieHus 3a1a4u

OrneHka

Kpurepuii onenku

OT1ianyao

CocTaBiieH MpaBUJIBHBIA aITOPUTM PEIICHUS 3a/Ja4d, B JIOTHYE-
CKOM DPACCYXXJICHUH, B BbIOOpe (hOPMYII M PEIICHUH HET OLIMOOK,
MOJTy4eH BEPHBIA OTBET, 3a/1aya pelieHa PalluOHAIBHBIM CIIOCO-
ooM.

Xopoio

CocraBiieH MpaBWIbHBIA AJTOPUTM pELICHUs 3a7add, B JIOTHYe-
CKOM PACCYXKJICHUU U PELICHUH HET CYIIECTBEHHBIX OMIMOOK; Mpa-
BUJILHO CZENIaH BBIOOpP (OpMYI ISl pEHICHHS; eCTh OOBSICHCHHE
pellieHus, HO 3ajaya pellleHa HEepaluOHAIbHBIM CIIOCOOOM WM
JIOMYIIIEHO He Oojiee JABYX HECYIIECTBEHHBIX OIMIMOOK, MOIy4eH
BEPHBIN OTBET

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO

3ajaHue MOHATO IMPaBWIBHO, B JIOTUYECKOM PACCYXACHHHM HET
CYLIECTBEHHBIX OLIMOOK, HO JIOMYILEHbI CYLIECTBEHHBIE OIINOKHU B
BbIOOpE (hOpMyIl WIIM B MaTEMaTHUYECKUX pacyeTax; 3ajaua perie-
Ha HE TOJHOCTbIO WJIM B 00ILEM BHJIE.

Hey,[[OBJ'IeTBOpI/ITCJ'ILHO

38.,[[3‘13 pCUICHA HCTIPABUIIbHO, WJIKM 3a/1a4ad HC PCIICHA

I[IpumepHas TeMaTHKA U CO/lePKAHHE PACUETHO-TPadruuecKux pador.

¢popmupoBanue komnerenuuii OIIK — 1; OIIK-5

PI'P Nel. N'eomeTpuyeckue XapaKTePUCTUKH MONEPEeYHbIX ceueHnid crepxuei. Llen-
TPpaJjibHOE PACTSKEeHHE U C:KATHE CTePIKHEN.

Fa

1

SSESESASE SESE SR SESESR SRS o
J1

3agaua 1. [Ipu neHTpanbHOM pacTsKEHUU-CKAaTUU Opyca
(puc.1): 1.ITocTpouTs 31I0pHI MPO10JABHON CHIBI N; HOpMaTbHBIX
HaIpsDKEHUN 67 TPOJIOJIBHBIX IEPEMEIICHHM U.

2. ITpoBepuTh KeCTKOCTh Opyca NMpH J0MyCKaeMOM YATMHEHUN
[A]=3-10 m. [Tn0oTHOCTH MaTepuana p=8-10° kr/m>, MOy IH yIIpy-
rOCTH 1O yyacTtkam E1=2.2- 10° MIla, E»=1,8-10° MITa, Es=1,6-10°
MITIa, E4=2,1-10° MIla, miommans ceueHuii A u 2A

3agaua Ne2. 'eomeTrpuyecKkue XapaKTePUCTHKH NMONEPEYHbIX CeYCHMI.
3a/1aHO MONEPEYHOE CEUEHNE CTEPHKHS, COCTOAIIEE U3 TPEX IJIEMEHTOB
1. BeraucnuTs: a) o0uryro miomaab A; 0) KOOpIUHATHI IIEHTPa TSKECTHU Xc , Yc; B) OCEBBIE U 1I€H-
TPOOEKHBIE MOMEHTBI UHEPLIUHU Jx, Jy, Jxy OTHOCUTENBEHO MPOU3BOJIBHBIX
@ OCEl, IPOBEACHHBIX UEPE3 LIEHTP TAYKECTH; T') 3HAUECHUS IVIABHBIX MOMEH-
TOB UHEPUUH Jmax, Jmin; J) YIJIbl HAKJIOHA TJIABHBIX OCEW MHEPLIMHU Ol1, O2;
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¢) 3Ha4YeHH TJIaBHBIX PAJNYCOB HHEPLUUH imax, Imin. 2. BEIMepTUTH ceuenne B Maciurabe 1:2 ¢
YKa3aHHEM BCEX Pa3MEpOB, OCEH, yIJIOB, UCIOJIb3YEMBIX B pac4€Tax WIN HAaUJACHHBIX B XOJ€E BbI-
YHUCJICHUM.

PI'P Ne2. Pacuer 0aJI0K HA MPOYHOCTD U KECTKOCTb.

3agaua 1. B cratuuecku onpenenumoit 6anke (puc.3, tabmuna 3) : 1)momgodpats pazmepsl
U3 pacyera 10 HOPMaabHBIM HampsukeHusMm it npsMoyronbsaoro (h/b=2, [6]=14 MIla, t]=8
MIIa); kpyrioro ([c]=14 MIla, 1]=8 MIIa); komnsieBoro (ds/dy=0,8, [6]=160, [t]=100 MIIa);
nByTaBpoBoro ([6]=160 MlIla. [t]=100 MIIa) u coctaBuoro ([c]=100 MlIla,[t]=60 MIla) ceue-
Husi(Tabnmuna 4, puc.4.); 2) IpoBEepUTh MPOYHOCTH MO KacaTeIbHBIM HAIPSDKEHUSM; 3) IMOCTPO-
UTh U30THYTYIO OCh 0aKy U MPOBEPUTH KECTKOCTh OAIKH.

M
P 0 € 03 —>
" I

LEVVY V}VVV'lV‘LVVVV

AAAAAAAAX
M—> \

PI'P Ne3. OmnpeneieHue nepeMelieHnii B CTATHYECKH ONPeeIMMbIX CTePKHEBbIX CHCTe-
Max. Pacyer ctaTnyecku HeonpeaeJMMbIX CHCTEM MeTOA0OM CHJI.

AR

3amaua 1 Jlyis 3agaHHOi pamel mogo6paTh Homep aByTaBpa([c]=160 Mmna,E=2-10° Mna) u
pasMephl IPAMOYToJIbHOTO cedenus(aepeso, h/b=2,[c]=10 Mna, E=0,18'10° Mna), onpeaenuts
TOPU30HTANIbHOE MEPEMEIlIEHUE TOYKU A U YTJI0BOE TepeMelleHne Touku B.

a
i = | v

d
A B

q

YYVVVYY

3anava 2. /Ins 3a7aHHON CTaTUYECKU HEONPEETMMOM paMbl METOJIOM CUJI PACKPBITh CTaTUYeE-
CKYIO HEOIPEACIUMOCTb U MTOCTPOUTH SMIOPY U3THOAOIITUTX MOMEHTOB.

a | P

/}7 b d

q

PI'P Ned4. CrioskHoe conpoTuB/IeHHE CTEP:KHE. Y CTOHYHUBOCTD CTEepPIKHE.

3anaua 1. B npoctpancTBeHHOM pame u3 ctanu [6] = 160 MIIA crepkeHb y 3a1€7IK1 — NPSMO-
YrOJILHOTO CeueHus ¢ pa3mepamu h u b, ocTaigbHbIe — KPYTIIOTO CeueHHs
nuametpom d.
P3 Tpebyercs: 1.IlocTpouTs 3m0pbl HOpMaNbHBIX cHl N, KpyTAIMIMX MO-
I> - MEHTOB My, m3rubaronmx MoMeHTOB My, My. 2. [Togo6patek pazmepsl
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yKa3aHHBIX (DOPM MONEPEUHbIX CEUCHUH Ha KaXI0M ydacTke. 3. OnpeaenuTs MoJI0KeHHEe
HEUTPAJIbHOM OCH B OITACHOM MPSAMOYTOJIbHOM CEYEHUH.

3agayva 2. [{ns cokaTod CTOMKY € 3aJaHHOM CXEMOM 3aKPEIUICHHS U TTONEPEYHOT0 CEUYCHHUS T10-
no0path cTaHAApTHBIC TPOMUITN, ONPEISITUTh PACCTOSTHUE MEXKIY dJIEMEHTAMU CeueHus1, o0ec-
MEYMBAIOIIECE PABHYIO YCTOMYMBOCTh CTOMKH OTHOCHUTEIIBHO OCEH OX, OY.

F

P

Kpurepun onenku pacyeTHo-rpapuyeckoilt padoTnbl:

«OTJIMYHO» - BBITIOJHEHBI BCE TPEOOBAHMSI K COACPKAHUIO M O(DOPMIICHUIO PACYCTHO-
rpaduyecKkoi paboThI;,
«XOPOIII0» - OCHOBHEIC TPEOOBaHUS K pacueTHO-TpauuecKoil paboTe BHITOIHEHBI, HO TIPH 3TOM
JIOTIYIIIEHbI HETOUeThl (MMEIOTCSI HETOYHOCTH B pacyeTax; He BhIAEPKaH 00beM; UMEIOTCS YIy-
HIeHUsI B 0()OPMIICHUH);
«Y/10BJIETBOPUTEIbHO)» - UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPEOOBAaHUH (JIOMYIIIEHbI
CYIIIECTBEHHBIC OIMUOKHU B pacyeTax, MPUBOIAIINC K NCKAKESHUIO Pe3yIbTaTa).
«HEeYyT0BJIETBOPUTEIBbHO)» - pacieTHO-Tpaduueckas paboTa He BBIIIOJIIHEHA: TipaBuiia oopmiie-
HUS HE COOJIIOIEHEL.

Tecr

¢popmupoBanue komnerenuuii OIIK — 1; OIIK-5

Ne
Bomnpocsl BapuaHTbl 0TBETOB
n/n
Tect. OCHOBHBIC TOHATHSA
1) *&ecTKoCTh
1 CriocoOHOCTh KOHCTPYKIIMU COTIPOTUBIISITECS Pa3py- 2) HpPOYHOCTH
LIEHUIO TIOJ1 IEUCTBUEM BHEITHUX HArpy30K 3) yCTOHYHMBOCTH
4) MONTOBEYHOCTH
PeanbHbIl 00bEKT, 0CBOOOKIEHHBIN OT HECYIIICCTBEH- 1) oGomouka
5 | HBIX OCOOCHHOCTE, He BIUSIONINX 3aMETHBIM 00pa3oM | 2) pacueTHas cxeMa

Ha pa0dOTy CUCTEMBI B IIEIIOM 3) Opyc
4) aIeMEeHT KOHCTPYKIHH

1) nedpopmupyemsbie
2) ynpyrue

3) omHOpPOIHBIE

4) u30TpOMnHbIC

Marepuainsl, IMEIOLIUE OJUHAKOBBIE CBOMCTBA BO BCEX
3 | Toukax Tena

Ha noctatouyHom yaaneHuu OT MeCTa MPUIOKEHUS 1 )IpHHIMI HE3aBUCUMOCTH JIeHCTBHUSA CUII
4 | Harpysku KOHKPETHBIH CIIOCO0 OCYIIECTBICHUS 3TOM 2)IPUHIUIT CYNIEPIIO3UIIAN CHIT
Harpy3Kd MOXXHO HE YUYUTHIBATH. 3)IpHUHIHI JOKATBHOCTH

4)runotesza beprymmu

Tect. OceBoe pacTsKEeHUE-CKATHE
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OTtHomIeHHE a0COOTHOTO yITUHEHUS (YKOPOUCHHUS )

1) n3meneHueM GopMBbI CTEPIKHS
2) OTHOCHTEIBHBIM H3MEHCHHEM 00beMa

5 | Al cTepxHs K IEpBOHAYAIBHON JJTHHE HA3bIBACTCH. . . 3) omHoCHTe O TGO iethopMaLTIeii
4) yrmoBoii nepopmanneit
Ecnu u3BecTHO, YTO MOAYJb IPOAOJIBHON YIPYrOoCTH 2 28 ﬁga
6 | pasen 2-10°MIla u oTHOCHTENBHAS JeOpMAIIKS PaAB- 3) 80 MHZ
Ha 0,0003, To HOpMabHOE HANPsHKEHNE OYIeT PaBHO 4) 90 MITa
Z st cTeprkHst, cxemMa KOTOpOro n300paykeHa
. Ha pUCYHKe, nedopMaliy, BOSHUKAIOLME B | 1) pacTarusaromumu
7 “7==77"  ceuenun 1-1, Oyayr... 2) cxuMaroIUMu
3) pacTATUBAIOIINMH U C)KUMAIOIINMHU
4) paBHBIMU HYJIO
)
z s cTepkHsl, cxema KOToporo u300paxxeHa Ha
pucyHke, smopa «N» OyaeT IMeTb BU: -
8 ; (4 (-]
P
(O
Tect. Kpyuenue
WuTterpanbHas cBs3b MEXIY BHYTPEHHUM YCHIIEM U D N= IOdA 2 Q, = I 7, dA
9 | HampsDKEHHEM NP KPYUYCHHUH. .. A A
DM, = [oyrdM, = [(r,x— 7,y A
A A
B CreprkeHb CKpyUHMBaeTCsl, MAKCUMaJTbHbIE 1) A,C
. [A KacaTeJIbHbIC HaIpsDKECHIA ICHCTBYIOT B 2) C, 11
\J TOYKaXx... 3)B, I
4)B,C
oM M st Bana, cxema KOToporo
. N 1) M
i . M300pakeHa Ha PUCYHKE, B 2) M
11 ',( ( > cedyeHud 1-1 KpyTsIIHit MOMEHT 1O 3) M
| X
\ T S MOJIYJTEO PaBeH. .. 4) 4M
Ecnu u3BecTHO [T] /ISt 3aJaHHO- 3 [r] d 3[2']
2M 3M 1) 2)
SdllValr: ro Baja, TO U3 pacdyeTa Ha Mpoy-
16 32
12 [ (A wHocth [M]<... 3 3
, L], @]
N : 48 167
Tect. C10KHOE CONPOTUBIICHUE
L ! t oM
/‘\ v
W | Mt
: /:( / il (/ 1) TouKa 1, i 3) TOYKA 3, %
1 ] s
iz A 2Mt M

MaKCHMATBHOE KacaTebHOe HalpsUKeHHe JeHCTBYeT B TOUKE ... H
oTIpefeNsIeTcst o hopmylte ...

2) TOUKa 2, J— 4) TouKa 4, T
i
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CTep:KeHb KPYIIIOTo CETeHHA ¢ OCEBbIM MOMEHTOM COMPOTHRIIEHHA FV,
HATPY:KeH HAa CBOGOIHOM KOHITe YCHITHEM P H MOMEHTOM M, . VcrloBHe

MPOYHOCTH [10 KPHTEPHIO MAKCHMANBHLIX KaCaTeNbEHBIX Hal'l})SDKel-l]ﬂlI:I HMeEeT
BH]...

1
1) 7 (PL) +} z[o)

2) WLXJ(PL)E +} <[o]

¥
14 g
PL+M,
—z 3) . =[e]
* |
L P
4 LJ(M)2 +0.750 72 2[o]
4) W JT5he] <
PL : FL ‘
Banka MPAMOYTOILHOTO CEeHHA ¢ MOMEHTAMH COPOTHBIICHH W, H I, 1) [W_J J{%J <la]
HATPy7KeHa YCHTHSIMH P H ; VCII0BHE POMHOCTH NPH J0MYCKaeMOM
- 2
HALIPSLKEHHH [ '] HMeET BHI... 2) [;:; J J{EJ <[o]
15 y =rx b
PL  PL
3) 4 <[a]
W, 2
X P P x ¥
I
FLFL
+iZ<
4 w, #, Ll
JU1A cTep:KHsa.AE (CM. PHCYHOK), BHIOM CJIOKHOTO COTIPOTHBIIEHHA 1) 0L CIIy (A CILOKHOTO COIP OTHAJIEHHS
SIBIIETCS. ..
2) BHeLIeHTp eHHO€e PacTsuKeHHe
16
3) KOCOH H3THG
4) H3THO © KpyIeHHeM
Tect. CTaTU4UECKU HEONPEACTUMBIE CUCTEMBI
a Z M
7 ~EJ \/T
! e
I |
M P M
4 —_— 0
7 3)
17 . WT_ 2ET 2ET ) EJ
s x1=1
M’ 7 ot
y (%) 2)0, M 4 L M7
/|‘||l ]1' 3FET 3ET 2ET
3uatersia §; H A KAHOHITIECKOTO YPABHEHIA 8y,%, +4A, =0,
COCTABJIEHHOTO JITTSI SKBHBATIEHTHOMH CHCTEMBI (a), PABHBI ...
CTATHIECKH HeONP eI eHMOH ABITIETCS CHCTEMA ... (... paz HeorpexemMa).
1 ;/
% %
% 77
4
BT TE T T WLV 1) 2,4 3) 1,0)
18 3. 4,
G
2 3@ 4) 4,0
l) Csric * 5)-:1
Ko3()HIHEHTE KAHOHHYECKHX YPABHEHHH MET0/JA CHI Jy. H Jy; 061ajant 2) 5”" <0, eami=¥
19 CIIEYIOLM CBOHCTBOM. .
3) 8y =3y
4) Oy = =0y
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Tect. YcTOHUUBOCTE

DopMmyma SEIepa AL KPHTHIECKOH CHIIb] CATOTO CTEPKHSA TIPHMEHHMa,

1) MPEBLIOIACT MIPeJen TEKY1eCTH

2) peBbIIIAET MpeIer NPONopPLHOHATEHOCTH

20 -
CCIH KPHTHIECKO € HAIPAKEHHE U@ 3) PABHO TIpeely TeKydecTH
He [P EBBIIAET TP €N IPOIOPLIHOHATLEHOCTH
4) menp Tpeder nportop
P
1) L |
2) 2.
= 4
TIpHBeJeHHAA Ha pHCYHKe $opMa HOTepPH VCTOIMHBOCTH CIKATOTO CTEPIKH
COOTBETCTBYET Cl'IOCOﬁy ZaKpPEITIEHHA CTEPIKHA, ITOKa3aHHOMY Ha CXEMe ...
21
P i
) Tr &
4 I
& 4
CTep:KeHb C MAPHHPHO OMEPTHIMH KOHIIAMH JUIHHOH [ = 1,8 M cokaT cHII0H
F. 3aBHCHMOCTE KPHTHIECKOT 0 HAIpsLkeHHs oT THOKoCTH A AnA ctamH CT. 3
[IPHBE/IeHA HA PHCYHKE. 1) 212 MIIa
2
J Grp=(300-1), MIla
i et 2) 240 MIIa
240 o
22 200
3) 200 MIIa
120
20 60 100 2
4) 224 MIIa

IlonepedHoe cedeHHe CTep KHA IPeAcTapIAeT coGoM B eep Na22,
PAIHYChI HHEPLIHH KOTOpOro /, = 8,89 ¢m, i, = 2,37 cm. KpHTHIecKoe
HAMPAKEHHE J71A CTePIKHA PaBHO. ..

Kpurtepun ouenku:

oTiIngHO - 0T 90% no 100% mpaBUIBHBIX OTBETOB;

xopouo - oT 75% 10 90% mpaBHIIBHBIX OTBETOB;
YAOBIETBOPHUTENHHO - OT 50% 10 75% NmpaBUIBHBIX OTBETOB;
HEYIOBIECTBOPUTETHHO - MeHee 50% MpaBUILHBIX OTBETOB.
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