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Padouwag oporpaMMa  AHCOAILIAAR  «COOPOTHBIGHHE MAarepHaloB»  COCTARNEHA B
COOTBETCTEHE ¢ TpeDopaHHsME (DeIepaipHOIO TOCYIAPCTREHHOTO ODpa30BATENLHOTO CTaljapTa
Buiciiero obpazosanis (OIOC BO), yreepuieHHoro npikazoM MUHHECTEpeTEa 00pAZ0BAHAA H HAYKH
Poccuiickoit @egepaman [1.08.2016 r. Ne 1022, Paouast nporpaMma npe;iHasHaueha 4718 NoATOTOBKH
HHKeHepa no cneiuameHocTH 23.05.01 HazemHbie TPasHCnOPTHO-TEXHOIONHHMECKHE CPeIcTBa,
crenHanuzanust No 3 TexHAYeCKHe CPeIcTRA ATPONPOMBITILIEHHOI') KOMILIEKEA.

Hacroamaa pabouas nporpaMMa THCUHILIHHBEL  COCTARICHA B PAMKAX  OCHOBHOM
npodeccrodameHol obpaloratensuoi nporpavMmel (OIIOIT) 1 vunThiBacT ocobeHHOCTH 0OVYEHHSA
IpH HHKTOZMRIIOM 00pasoBaHuy THL ¢ OTPAHHYEHHBIME BOIMOKHOCTAMH 3nopombs (OB3) w
WHBAINIOB.

CocTaBuTe b — KAHMILIAT TeXHHYECKHX HAYK, JONEHT kadeapel «lIpuknanHas mMexanuxar
I'vrpos MLA.
Pabovas mporpaMMa [MCOMILIAHRL 0DCyiKIeHa 1A 3acejlagan Kafeapsl «[lprKknaiHas Mexanukas
«17» ampens 2020 r. (mpotokox Ne 5).
3aB. Kadeapol ««llpHianiag mexauukas,

KaHIHIAT TEXHUHECKHX HAYK, JOLEHT
ML.A. T'yTpos

Pabo4ad nporpaMMa IRCIMONHHE 0;00peHa METOTHYECKOR KoMHCCHeH HIKEHCPHO-
TEXHOIOrHUeckors (hakyasTeTa

«21» anpens 2020 r. (npotokon No 5.
/ TpeficenareIh MeToAMIECKOH KOMECCHH

HHACHEPHO-TEX HOSIOTHYECKOTO (PakyIsTera, >
KAHIHAAT TEXHMUSCKHX HAVEK. NOUEHT A e A T1. 3ripanor

JupexTop HayHOH UG THOTYR E.JL. Mebenesa
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO UCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTatamMu ocBoeHus OIIOIT

1.1. lean 1 32124y JUCHUILIHHBI

Nuxenep no cneuunansHoctd 23.05.01 HazeMHble TpaHCHIOPTHO-TEXHOJOTMYECKHE CPENICTBA
JOJDKEH OBITh TOATOTOBJIEH K CJEIYIOIIUM BUAAM MPO(ECCHOHATBHONW NEesTeIbHOCTH: HAay4HO-
MCCIIEI0OBATENIbCKOM, MPOEKTHO-KOHCTPYKTOPCKOM, MPOU3BOICTBEHHO-TEXHOJIOTHYECKOH,
OpraHU3aIlMOHHO-YIIPABIEHYECKOH.

Heap mucuMnminmHbl — cPOPMUPOBATH Yy CTYAEHTOB CHCTEMY 3HAaHUN, YMEHHH, HAaBBHIKOB B
00J1aCTH MPUKIIATHON MEXaHUKHU Je(OPMUPYEMOTO TBEPAOTO Tela, HEOOXOAUMBIX ISl TOCIEAYIOIIeH
MpoeCCHOHAIBHOW ~ TIOATOTOBKM  CIEIUATUCTa, CIOCOOHOTO K  A()PEeKTUBHOMY  pEIICHUIO
MPAKTUYECKUX  33]a4  CeIbCKOXO3SMCTBEHHOTO TMPOM3BOACTBA, a TaKXKe CIIOCOOCTBYIOIINX
JalbHENUIIEMY Pa3BUTHUIO JTUUYHOCTH.

3agauyu AUCHUILINHBI:

— OBJIQJIETh TEOPETUYECKUMHU OCHOBAMH M MPAKTUYECKUMHU METOAAMH PAcueTOB Ha MPOYHOCTb,
KECTKOCTh U YCTOMUMBOCTD 3JIEMEHTOB KOHCTPYKIMHA M MAallluH, HEOOXOAMMBIMU KaK MPU U3Yy4YCHHH
JMANbHEUITUX TUCIUIUINH, TaK U B IPAKTUYECKOU JEeSITENbHOCTH CIIEUAINCTOB;

— O3HAKOMHUTLBCA C COBPCMCHHBIMH MOAXOAaMH K PACUCTY CIIOKHBIX CHCTCM, 3JICMCHTAMU
PaALMOHATILHOTO MPOESKTUPOBAHUS KOHCTPYKIIHIA.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUs MO JUCIHUILIAHE
(mokaszaresau cGopMHPOBAHHOCTH KOMIIETEHIIHI)

[Mnaaupyempie [Tnanupyemble pe3yabTaThl 00y4eHHS MO AUCHUILTHHE
pe3yNbTaThl OCBOCHUS
OIoII 3HAHUS YMEHHUS HaBbIKU
(KOMTIETEHIINHN )

[1K-6 OO0yyJarommiicst JOJIKEeH OObyyarormmiics OOyyarormmiics
CIIOCOOHOCTh 3HATh: OCHOBHbBIE METObI JOJKEH YMETh: JOJKEH BIAJICTh:
UCIIOJIb30BATh pacuera y3JIOB, arperaToB | BBIOJHSITH PACUETHI HaBBIKaMU
MPUKIIaTHBIE U CHCTEM TPaHCIIOPTHO- y3JI0B, arperaTtoB 1 MPUMEHEHHUS METOJI0B

pOrpaMMBbI pacdera TEXHOJOTUIECKIX CUCTEM TPAHCIIOPTHO- pacuera y3IoB,
y3JI0B, arperaTtoB 1 CPEICTB U TEXHOJOTUYECKHUX arperaTroB M CUCTEM
CHCTEM TPaHCIIOPTHO- TEXHOJOTUIECKOTO CPEICTB U TPaHCIIOPTHO-
TEXHOJOTHYECKUX obopynosanus AIIK Ha TEXHOJOTHYECKOTO TEXHOJOTHYECKUX
CPEeACTB U UX MIPOYHOCTH, )KECTKOCTh U | obopynoBanus AIIK Ha CPEICTB U
TEXHOJIOTHYECKOT0 YCTOWYHUBOCTH - MIPOYHOCTb, )KECTKOCTh TEXHOJIOTHYECKOT0
00opy0BaHUs (b.1.b.16-3.1) U yCTOMYNBOCTD - obopynosanust AIIK
(b.1.B.16-Y.1) Ha MIPOYHOCTH,
KECTKOCTb U
YCTOMYHUBOCTH -
(b.1..16-H.1)
I1ICK-3.15 OO0yuaromuiics T0KEeH OO6yuarommiics OO6yuarommiics
CIOCOOHOCTh 3HATh: OCHOBHBIE METO/IbI JOJKEH YMETh: JOJKEH BIIAJICTh:
o0ecrneunTh pacuera y3JI0B, arperaToB | BBIIIOJHSITH PACUEThI HaBbIKaMU
HAIC)KHOCTh U CHCTEM TPAHCIIOPTHO- y3JI0B, arperaToB U MPUMEHEHUS METOJIOB
TEXHUYECKUX CPEICTB TEXHOJIOTHYECKHUX CUCTEM TPAHCIIOPTHO- pacuera y3II0B,
AIIK Ha ctaguu ux CPEICTB H TEXHOJOTUIECKIX arperaroB ¥ CHCTEM
POEKTUPOBAHUS TEXHOJIOTHYECKOTO CPEICTB U TPaHCIOPTHO-
obopynoBanus AITK mist TEXHOJIOTHYECKOTO TEXHOJIOTHIECKIX




obecrieueHus ux obopynoBanus AIIK CPE/ICTB U
MPOYHOCTHOM TUTSE 00€CTICUCHHUS X TEXHOJIOTUYECKOTO
HanexHocTH - (b.1.5.16- MIPOYHOCTHOM obopynoBanus AIIK
3.2) HAaJIe)KHOCTH - JUTSL OOECTICUCHUS UX
(b.1.B.16-Y.2) MIPOYHOCTHOM
HAJC)KHOCTH -
(b.1..16-H.2)
OIIK-4 OOyuaromuiicst JOJKEH OOyuarommiics OOyuaronmiics
CIIOCOOHOCTH K 3HATB! TIOJDKEH YMETh: JOJDKEH BIIAJICTh:
camMo00pa30BaHUIO U OCHOBHBIE CITOCOOBI U UCIIOJIb30BATh HaBBIKAMU
WCTIOJIb30BaHUIO B METOBI OCHOBHBIE CITOCOOBI U IPUMEHECHHSI
MPAKTUIECKON CaMOCTOSITEILHOTO METO/IbI OCHOBHBIX CITOCOOOB 1
NeSITEIbHOCTH HOBBIX | TIOJTYYEHUs] HHPOPMAIIUU CaMOCTOSITEITLHOTO METOIOB
3HAHUW U YMEHUH, B B obOnactu MOJTyYeHUS CaMOCTOSITENTEHOTO
TOM YHCJIe B 001aCTsAX COITPOTHBIICHUS nHpOpManuy B TIOJTyYCHUS
3HAHUH, MaTepuaios, B TOM YHUCIIE obsacTu uHpopMaluu B
HETIOCPEJCTBEHHO HE B 00JIACTSIX 3HAHUIA, COIIPOTHBIICHUS obacTu
CBSI3aHHBIX €O chepoit HETOCPEJICTBEHHO He MaTepUasoB, B TOM COTIPOTHUBIICHUS
npodecCuoHATBHON CBSI3aHHBIX CO cepoit YuUCIe B 007aCTIX MaTepuasoB, B TOM
e TEIbHOCTH npodeccroHanbHOI 3HaHUH, Yuclie B 001acTIX
JeSTEeITbHOCTH HETIOCPEJCTBEHHO HE 3HaHU,
(b.1.5.16-3.3) CBSI3aHHBIX CO cpepoil | HEMmOCpPeACTBEHHO HE
npodecCuoHATBHON CBSI3aHHBIX CO cepoit
NeSTebHOCTH npogeccuoHaTbHON
(b.1.B.16-Y.3) NEeSATeTbHOCTH
(b.1.5.16-H.3)

2. Mecto aucuuminHel B ctpykrype OITOIT

Jucuummuaa «ConpoTUBIIEHUE MAaTepUATIOB» OTHOCUTCS K 0a3oBoif yactu bioka 1 (b1.5.16)
OCHOBHOM Mpo¢hecCHOHANBHOW 00pa30BaTEIbHOM MPOTPAMMBI CHEIUATUTETa MO CHEIHUATbHOCTH
23.05.01 HazemHble TPaHCIIOPTHO-TEXHOJOTUUECKHE CpeNICTBa, crnienranu3anus Ne 3 — TexHuueckue

CPEJCTBA arpoNpPOMBIIIJIEHHOTO KOMILJIEKCA.

Pa3aenbl JMCHUIIMHBI U MEKTUCHUNJIMHAPHBIE CBA3H € 00ecneYnBAKIIHMHI
(mpeamecTBYIOIMMH) U 00ecieYnBaeMbIMU (MOCIETYHIIUMH) TUCHUILIHHAMMA

No HaumenoBanme o6ecrieqynBaronmnx DOpMUpPyeMBIE KOMITETEHITHH
i (TIpenmecTBYIONMNX) B 00ECTIEYMBAEMBIX
(mocyenyromux) AMCUMIUINH, TPAKTUK Pasnen 1 Pasnen 2 Paznen 3
[IpeamecTByromme TUCUUILIAHBI
1 Xumus OIIK-4 OIIK-4 OIIK-4
2 HNndopmaruka OIIK-4 OIIK-4 OIIK-4
3 TeopeTnueckas MEXaHUKa OIIK-4 OIIK-4 OIIK-4
4 Y4eOHast TEXHOJIOTHYECKas TPaKTUKa (B OIIK-4, OIIK-4, OIIK-4,
MacCTEepPCKHX) [1CK-3.17 [1CK-3.17 [1CK-3.17




3D OIIK-4, OIIK-4, OIIK-4,
MOASIHpOBarHe MCK-3.17 | MCK-3.17 | TCK-3.17
6 Haueprarenbnast reoMmeTpusi U HHKEHEpHAsI MICK-3.17 MICK-3.17 MICK-3.17
rpaduxa
[Tocnenyromuye TMCUUTUINHBI
1 MarepuanioBeieHue OIIK-4 OIIK-4 OIIK-4
) Mertposnorusi, ctanaapTU3anus u OITK-4 OITK-4 OITK -4
cepruduxanys
3 | TexHONMOTHSA KOHCTPYKIIMOHHBIX MaTEPUATIOB OIIK-4 OIIK-4 OIIK-4
4 Pacuér KoHCTpYKIMN TEXHUYECKUX CPEJICTB OITK-4 OITK-4 OITK -4
ATIK MeToI0M KOHEUHBIX DJIEMEHTOB
5 | Teopus ynpyroctu OIIK-4 OIIK-4 OIIK-4
6 | Teopus Texuuueckux cpeacts AIIK OIIK-4 OIIK-4 OIIK-4
7 | Heranu MalvH U OCHOBBI KOHCTPYUPOBAHUS OIIK-4 OIIK-4 OIIK-4
8 | TepmoanHaMMKa U Terionepenada OIIK-4 OIIK-4 OIIK-4
9 | I'mppaBiyka U ruApPONHEBMOINIPUBO/L OIIK-4 OIIK-4 OIIK-4
10 TexHonorust MEXaHM3MPOBAHHBIX MPOLIECCOB B OITK-4 OITK-4 OITK -4
pacTEHUEBOJICTBE
Teopust 1 OCHOBBI pacyéTa TPAHCMHUCCUI U
11 | Xx010BBIX anmapaToB TPAHCIIOPTHO-TATOBBIX OIIK-4 OIIK-4 OIIK-4
CPEICTB
12 | DkcrulyaTalMOHHBIE MaTEpUAIbI OIIK-4 OIIK-4 OIIK-4
13 KoHcTpyKIIMOHHBIE U 3aLTUTHO-OTAEIOYHBIE OITK-4 OITK-4 OITK-4
MaTepuabl
14 Teopust TEXHUUECKUX CUCTEM U CUCTEMHOTO OIIK-4, OIIK-4, OIIK-4,
aHaau3a I1K-3 I1K-3 I1K-3
15 OCHOBBI NPOEKTUPOBAHUS U UCTIOTb30BAHUS OITK-4 OITK-4 OITK-4
MaIIMHHO-TPAKTOPHOT O MapKa
16 | Opranuzanus 1 IIAHUPOBAHKUE TPOU3BOJICTBA OIIK-4 OIIK-4 OIIK-4
17 | DneKTpoTEeXHUKA U JIEKTPOHUKA OIIK-4 OIIK-4 OIIK-4
18 | OCHOBBI HAyYHBIX UCCIIEIOBAHUI [1IK-3 [1IK-3 T1K-3
19 | HagéxHOCTh MEXaHUYECKHUX CUCTEM T1IK-3 T1IK-3 I1IK-3
20 | HayuHo-uccienoBarenbckas padboTa I1K-3 I1K-3 I1K-3
71 DneKTpooOOpyAOBaHUE TEXHUUECKUX CPEICTB [CK-3.17 [CK-3.17 [CK-3.17

ArpoNpOMBIIIINIICHHOTI'O KOMILJICKCA

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl

O0beM TUCHUILTHHBI cocTaBiseT S 3aueTHbIX eauHuI] (3ET), 180 akagemudeckux dacoB (maiee

yacoB). /lucuumivna nzyyaercs B 4 cemecTpe.




3.1. Pacnipenesienne o0bemMa JUCUMILJIMHBI 10 BUAAM yUeOHOi#l padoThl

Buz yae6Hoit paboTh KonnuecTBo vyacos

KonrakTHasi paborta (Bcero) 64
B Tom uncrne:

Jlexuuu (JI) 16
[Tpaxtrueckue 3anstus (113) 32
JlaGopatopusbie 3anstus (JI3) 16
CamocrositesbHast padora odyuarwmuxcs (CP) 89
KonTposnb 27
Hroro 180

3.2. Pacnipenesienne y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM

B TOM YHCJIE
Ne Bcero
TeMbL HaumeHnoBaHue pa3zaena u TeMbl HACOR KOHTaKTHasi paboTa CP | Kourpous
1 | 13 | I3 P
Paznen 1. PacueTsl Ha IPOYHOCTD U JKECTKOCTH MPH NMPOCTHIX BUAAX Ae()OPMUPOBAHHS
1.1. | BBegenue. OCHOBHEIE TOHATHA 31 2 - 10 19 X
1.2. | lleHTpanbHOE pacTsKEHUE-CKaTHE 18 2 4 2 10 X
13, I'eomerpuueckue XapaKTePUCTHKU 3 ) i ) 4 X
IIONIEPEYHBIX CEYCHUM CTEPIKHS
1.4. | CnBur u KpydeHue 12 2 4 2 4 X
1.5. | Ilpsimoii moniepevHblid U3rud 29 2 4 4 19 X
Pa3nen 2. PacueTsl Ha IPOYHOCTH NPHU CIOKHOM CONPOTHUBIICHUU
21 HanpsxenHoe u nepopMupoBaHHOE 5 1 i ) ) X
COCTOSIHUE B TOUKE TeJa
2.2. | Teopuu npoYHOCTH 1 1 - - - X
2.3. | C1oHO€ CONPOTHUBICHUE 23 2 2 6 13 X
Pasznen 3. YcroiunBOCTh, AMHAMUYECKOE U YCTAJIOCTHOE HArpyKEHHE
3.1. | YCTOWYHUBOCTH CKATHIX CTEPKHEN 6 1 2 2 1 X
30, JluHaMuueckue Harpysku, yaap, 4 1 ) ) 1 .
yCTAIIOCTh
KoHTpoas 27 X X X X 27
Hroro 180 16 16 32 89 27

4. CTpyKTYpa M coJiepKaHue TUCUUIIMHBI
4.1. Copepxanue TUCUMIIMHBI

Pasznea 1. PacyeTnl Ha IPOYHOCTD M KECTKOCTH NPH MPOCTHIX BUAAX 1eOPMHPOBAHUSA
BBenenue. OcHOBHbIE MOHATHSA
enp kypca «CompoTuBiieHHME MaTepuanoB». CONpOTUBIEHHWE MATEPHATOB Kak pasnen
MEXaHUKU ;[eq)opMpreMoro teaa. OCHOBHBIE IMOHATHA, THUIIOTC3bI, OMNPCACICHUA W I[MPUHIUIIBL
conpoTuBiieHus MatepuanioB. OObEKThl M3y4YeHHs. PeanbHbIil 00beKT U pacueTHas cxema. OmopHbIe
ycTpoicTBa. BHemHue Harpy3ku M ux Kiaccuukaius. BHyTpeHHUE CHIIBI M1 BHYTPEHHUE CUIIOBBIC
daktopel. Meton cedenmii. I[lpaBuia TmOCTpOeHHsS OHHIOp BHYTPEHHUX CHIJIOBBIX (haKTOPOB.




Hanpspxenus, nedopmanuu — moHsATHE M BUAbl. MexaHWYecKHe CBOMCTBa marepuaioB. Juarpamma
nedopmupoBanus Martepuana. OCHOBHOE YCJIOBHE TPOYHOCTH, JOMYyCKaeMmble HaNpsKeHUs,
ko duuuent 3amnaca. 3akon I'yka. Koapduuuent Ilyaccona.

LlenTpajibHOE pacTAKeHUE-CKATHE

Ilonsatne o pacrTsokeHMM M CkaTud. HanpsbkeHuss mpu pacTskeHuu-cxkatuu. Pacuer Ha
npo4yHocTh. Jledhopmannuu u nepeMenienust Npu pacTsHKEeHUH-CKATHH. PacdeT dKeCcTKOCTH.

I'eomeTpuyeckne XapaKTepUCTHKH MONEPEYHBIX CEYeHUH CTEPKHA

[ToHsiTHE O TEOMETPUYECKHUX XAPAKTEPUCTHUKAX IUIOCKUX cedeHuid. CTaTM4ecKHuil MOMEHT
CONpOTHUBIIEHUsI cedueHMs. OnpeneneHue LEHTpa TSHKECTH CEYEHHs. MOMEHT MHEPLUU CEYEHHS.
N3MeHeHne MOMEHTa MHEPLHUH MIPU NapajuieIbHOM MEpPEeHOce ocel KoopauHart. M3MeHeHne MoMeHTa
MHEPLUU TpU MOBOPOTE OCEM KOOpAMHAT. [J1aBHBIE OCH U IJIaBHbIE MOMEHTBHl MHEpUUU. MOMEHT
CONpOTHUBIICHUs cedeHUs. CBA3b MOMEHTa CONPOTHUBIICHHMS W MOMEHTa MHEpUUHU. ['eomeTpuueckue
XapaKTEPUCTUKU XapaKTEPHBIX BUJIOB CEUECHUI.

CaBur u KpyyeHue

Pacuer 3axnenouneix coenuHeHuil. [loHATHe 0 kpydeHuu. HanpspkeHuss npu Kpy4eHUH
Kpyribix BasioB. Pacder Ha mpouHocTh. [ledopmarum u mepemenieHus npu KpydeHuu. Pacuer
KECTKOCTH.

IIpsiMoii monepeyHbIid U3rud

[Tonsarue 06 u3rube. Hanpsokenust npu u3rude 6anok. Pacuer Ha mpouHocTs. ParpioHansHble
(dbopMBI TTONIEPEUHBIX CeUeHHI Oanmok npu uirube. Jlepopmanum u nmepeMenmeHus mpu u3rude 0ajok.
JuddepenunanbHoe ypaBHeHHE ypyrol TuHUM Oanku. OnpeaeneHue nepeMenieHnii Mmerogom Mopa.
Pa3znen 2. PacueTnbl Ha POYHOCTH MPH CJIOKHOM CONPOTHBJICHUH

HanpsizxkenHoe 1 1e()OpMUPOBAHHOE COCTOSIHHE B TOUYKE TeJla

[lonsiTHEe O HANMpsKEHHOM COCTOSHMM B TOuYke. Buabl HampspkeHHOro cocrosHus. [lmockoe
HaNpPsDKEHHOE COCTOSIHUE. | 1aBHBIE TIOLIA/IKH U TJIaBHBIE HANPsKEHUS. MaKkcUMallbHbIE KacaTeabHbIe
HanpsbkeHus. MccnenoBanue HaMpsHKEHHOTO COCTOSIHUS B MPOCTEHIITNX cirydasix. OO0O0IMEeHHBIN 3aKOH
I'yka. KommoHeHThl 1e(OpMHUPOBAHHOTO COCTOSIHUS B TOYke Tena. Buabl aedopMupoBaHHBIX
COCTOSIHUI.

Teopuu npoynocTu

[lonsiTHE O MPOYHOCTH MAaTEPUAIOB U KOHCTPYKLHU MPHU CIOKHOM HAMNPSIKEHHOM COCTOSIHHM.
[IpenenbHbple HampsOKEHHbIE COCTOSHUA. Teopuu Havana IUIACTUYECKOTO TEUEHUS: TEOpHUs
MaKCUMaJIbHBbIX KAaCaTEJIbHbIX HAIPSHKEHUM, TEOPUS OKTadAPUUYECKHX KacaTeIbHbIX HaIPSKECHUN
(Teopust popmonsmenenust). Teopus nmpounoctu O.Mopa.

CJ10:kHO€ CONPOTHUBJICHUE

Pacuer Ha mpodHOCTH NpH KOcoM wu3rube. Pacuer Ha NPOYHOCTH NPHU BHELEHTPEHHOM
pacTshKEHUH-CKAaTUU. PacueT Ha MPOYHOCTh MpU KpydeHUH ¢ u3rudoom. OOmmi ciaydaidl CII0KHOTO
COIPOTHBIICHUS.
Paszgea 3. YcToilunBOCTh, IUHAMUYECKOE U YCTAJOCTHOE HATPYKEHHUE

YCTOHYHBOCTD CKATHIX CTEP KHEN

[TonsiTe 00 ycTOWYMBOCTH CxxuMaeMoro crepxkHs. Kputnueckas cuma. 3agava Diepa, ydeT
YCIIOBUH 3aKpEIUICHUs] KOHIIOB CTepxHel B ¢opmyrne Ditnepa. Ilpenensl npuMeHUMOCTH (HOPMYIIBI
Oitnepa. ®dopmyna SAcunckoro. TexHUYECKHE pacdyeThl HA YCTOMYUBOCTh C HCIOJIb30BAHHEM
K03 PHIIMEHTA CHIKEHUS TOIYCKaeMbIX HAPsKESHUH.

JAuHaMH4YecKHue HArPy3KH, yaap, yCTAJI0CTh

[Tonsatue o nuHamMuueckoi Harpyske. [loHsTHe 00 ynapHOii Harpy3Ke ynpyrux JMHEHHBIX
cucreM. JlmHamudeckuid koaddurment mpu yaape. [lonsarue 06 ycranoctu metamiioB. OCOOEHHOCTH
YCTAJIOCTHOTO pa3pylieHus. BiusHue KOHCTPYKTOPCKO-TEXHOIOTHYECKHX (PaKTOPOB Ha YCTATOCTHYIO
MIPOYHOCTb.



4.2. Conep:xaHue JIeKI Uil

n/n

HaumenoBaHue jneknuu

Koma-Bo
qacoB

Lenp xypca «CompoTuBiieHHEe MaTepuanoB». CONpOTHUBIECHUE MATEPUAIOB Kak
pazmen MexaHwku gedopmupyemoro tena. OCHOBHBIE TOHSTHS, TUIIOTE3BI,
OTpesieNieHUs] W MPUHILIMIIBI COMPOTUBIEHUS MaTepuanoB. OOBEKThl M3YyYEHHS —
AJMIEMEHTHI KOHCTPYKIIMH: CTEp>KeHb, IJIACTHHA, 000104YKa. PeanbHbIi OOBEKT U
pacuetHas cxema. OmnopHble yCTpoWcTBa. BHemHWE Harpy3km #W  HX
knaccudukanus. BHyTpeHHUE CUJIBI M BHYTPEHHUE CHUIIOBBIE (akTopbl. Meton
ceuenuil. [IpaBuna noctpoeHus 3M0p BHYTPEHHUX CUIIOBBIX (PAKTOPOB.

Hanpsokenus, pepopmanuui — TOHATHE MW BHABL. MeXaHHYECKHE CBOWMCTBA
MatepuainoB. [uarpamma nedopmupoBanus marepuana. OCHOBHOE YCIIOBHE
MPOYHOCTH, JIOMYyCKaeMble HampspKeHus, KodpduiumeHT 3amaca. 3akoH ['yka.
Koaddumnuent Ilyaccona. [lonstre o pacTsikeHUH U cxxaTuu. HampspkeHus mipu
pacTspkeHuu-ckatuu. Pacuer Ha mpouHocTh. Jledhopmanuu M mepeMenieHus: npu
paCTsSHKEHUN-CKATUU. Pacder )KeCTKOCTH.

[loHsiTHE O rEOMETPUYECKUX XAPAKTEPUCTHUKAX IUIOCKUX cedeHHil. Cratmdyeckuil
MOMEHT COINpOTHUBJIEHUS ceueHus. OnpeneneHne UEHTpa TKECTH CEYEHHS.
MoMeHT nmHepuuM cedeHus. V3MeHeHrne MOMEHTa MHEpPLUU IpU NapauieIbHOM
NepeHoce ocel koopauHaT. M3MeHeHne MOMEHTa MHEPLUHUH MPU MOBOPOTE OCEil
KoOopauHaT. [aBHBlE oOCHM M TIJaBHbIE MOMEHTBl HHEpPUUH. MOMEHT
CONMPOTUBIIEHUs ce4yeHMs. CBsI3b MOMEHTA CONPOTUBJICHUS U MOMEHTa WUHEPLIMH.
I'eomeTpruuecKkne XapaKTEpUCTUKN XapAKTEPHBIX BUJOB CEUEHUI.

Pacuer 3aknenouneix coenuHeHuid. [lonsitue o kpydenuu. Hanpspkenus npu
KpY4YeHHUHU KPYTJBIX BasioB. Pacuer Ha mpouyHOCcTh. Jedopmarnuu u nepeMerieHus
npu KpydeHun. Pacuer sxectkocTu. [lorstue 06 n3rnde. Hanpspkerus npu uzrude
6anok. Pacuer Ha mpouHocTh. ParponanbHble ()OpMBI MONEPEYHBIX CEUYECHUI
Ooaok mpu wm3rube. Jlebopmanuu u mepemenieHUss Npu  U3rKOe OaioK.
Huddepenunanbnoe ypaBHeHue ynpyroi smHuu Oanku.  Omnpenenenue
nepemMenieHuid meroaoM Mopa

Iloustue o HaIps’KCHHOM COCTOSIHUH B TOYKC. BI/II[I:I HAIpsP’KCHHOT'O COCTOSHUA.
[Inockoe HampsikeHHOE cOCTOsIHUE. [ J1aBHbIE MJIOMAAKU U TJIaBHBIC HAMPSKEHUS.
MakcumanbHble KacaTelIbHbBIC HAITPsSoKCHU . I/ICCJIG,Z[OBaHI/Ie HAIPs’>KCHHOT O
COCTOSIHMSI B mpocTedmux ciydasx. O0o0meHHbiii 3akoH ['yka. KomMmoHEHTHI
ne(GOopMUPOBAaHHOTO COCTOSIHMS B TOYKe Teia. Buasl nedopMHpOBaHHBIX
coctosiHui. [loHATHE O MPOYHOCTH MATEPHATOB W KOHCTPYKIMH MPU CIOKHOM
HaIIpSDKEHHOM  coCTOsiHMU. [IpenenbHble HanpsKeHHbIE COCTOsIHUA.  Teopuu
Hayajla IJJaCTHYECKOrOo TEUYEHHUS: TEOpHUs MaKCHMalbHBIX  KacaTeIbHBIX
HalpsDKEHUH, TEOpHsl OKTa’ApUYECKUX KacaTelbHBIX HANpPSKEHUH (Teopus
dhopmousmenenust). Teopust mpournoctu O.Mopa.

Pacyer ©Ha mpouHocTh TpuM KocoM wu3rube. Pacuer Ha NPOYHOCTH TIpU
BHELIEHTPEHHOM DACTSIKEHUHU-CKATUU. PacueT Ha NPOYHOCTH NpPU KPYyYEHUH C
U3rHOOM.

[TonsiTie 00 YCTOMYMBOCTH CKMMaeMOro crepxkHs. Kputudeckas cuima. 3amada
Ditnepa, y4eT YCIIOBHH 3aKperuieHHs KOHIIOB cTepxHei B (opmyne Diinepa.
[Tpenensr npumeHuMocTH Ghopmyinsl Dditiepa. Dopmyina SAcuHckoro.

[TonsTre o nuHaMu4eckoi Harpyske. [lonsTre 00 yaapHOW Harpy3Ke ynpyrux
TUHENHBIX cucTeM. J{unamudeckuii koaddumment npu ynape. [lorstue 06
ycTanoctu MeTaioB. OCOOEHHOCTH YCTaJIOCTHOTO pa3pyllieHus. BiousHue
KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX (PaKTOPOB HA YCTATOCTHYIO IPOYHOCTD.

HToro
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4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

Ne . Kon-Bo
n HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN qACOB
1. | McnpiTanue ctaapHOTO 00pasiia Ha pacTsHKEHUE 4
2. | Tenzomerpudeckoe onpezaeneHue kodddunmenra [lyaccona 4
3. | Onpenenenre MOyl CABUTA MPU KPYUYECHUH 4
4. | Kocoii u3ru6 2
5. | YCTONYMBOCTH CHKATOTO CTEPHKHS 2
Hroro 16
4.4. Cogepxanne NPpaAKTHYECKUX 3aHATHI
Ne . Kon-Bo
i HaunmenoBanue npakTHYECKUX 3aHATUNA 4ACOB
1 LlenTpansHoe pacTskeHue-cxkatue. [loctpoeHue 3mop BHYTPEHHUX CUIIOBBIX )
) (hakTopoB.
2. Kpyuenue. [loctpoeHue smiop BHYTPEHHUX CHUIIOBBIX (DaKTOPOB. 2
3. [Tpsimoit monepeunsiid u3rud. [locTtpoeHue Sn0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB. 4
4. IlenTpasibHOE pacTsikeHHE-CkaThe. Pacuer Ha MPOYHOCTh U JKECTKOCTb. 2
5. Kpyuenne. Pacuer Ha IpOYHOCTH U KECTKOCTD. 2
6. Pacuer 3aKkJIenOYHbIX COEAMHEHUN Ha CPE3 U CMSITHE. 2
7. ['eomeTpuyeckne XxapakTepUCTUKH MNIOCKUX CEYEHUN. 2
8. [Tpsimoii monepeunsiit n3rub. Pacder Ha MPOYHOCTH U KECTKOCTD. 4
9. Pacuer ctaTndecku HeonpeneTuMbIX CUCTEM MPU U3THOE. 2
10. | Pacyer Ha MPOYHOCTH NMPH KOCOM H3THOE. 2
11. | Pacyer Ha MPOYHOCTH NPH KPYYECHUH C H3TUOOM. 2
12. | PacyeT Ha MpOYHOCTH B OOIIEM CIIydae CI0KHOTO CONMPOTHUBIICHUSI. 2
13. Pacuer cxxkaToro crepxHsa Ha yCTOWYHUBOCTh. Pacuer Ha NpOYHOCTh NpH YAAPHOU 7
Harpyske.
14, PacueTsl 31eMeHTOB ¢/X KOHCprKHHIﬁIvaOBepKa IIPOYHOCTH, pacyeT )
Ipy30M0bEMHOCTH, IPOSKTUPOBOUYHBIN pacuer
HTroro 32
4.5. Buabl u cofepxaHue CaMOCTOAITEIbHON padoThl 00y4aroIuXxcst
4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
Bunpl camocTosTensHON paboThl 00yUYaromuXxcs KonnuecTBo yacon
Jomanaue 3amanust 35
[ToaroroBka K MPakKTUYECKUM 3AHATUAM 20
[ToaroroBka K J1abOPaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX padbOT 10
CaMOCTOSITEIbHOE N3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 24
HTtoro 89
4.5.2. Conep:kaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCs
Ne Kon-Bo
i HanmenoBanue Tem 1 BOpocoB HACOR
1. | Homamnee 3ananue «IlocTpoeHue 3mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPH 12
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IPOCTHIX BUAAX 1e(OPMHUPOBAHUS»
) JomaiHee 3ananue «PacueTsl Ha IPOYHOCTh U JKECTKOCTh MPH MPOCTHIX BUIAX 13
" | nedopMHpPOBaAHUSI
3. | JomamHee 3aganue: «PacdyeTsl Ha IPOYHOCTH IPU CI0KHOM CONPOTHBIIEHUN 10
4. IToaroroBka K MpakKTHYECKUM 3aHITUIM 20
5. | HoarotoBka Kk 7a00paTOPHBIM 3aHATHUSAM H K 3alIUTE JTA0OPATOPHBIX pabOT 10
[TocTpoeHnue >mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH MPOCTHIX BUAX
6. | nepopmupoBanus. PacueTsl Ha MPOYHOCTH U KECTKOCTH MIPU MPOCTHIX BUAAX 24
negopmupoBanusi. PacyeTsl Ha IPOYHOCTB MPU CIOKHOM CONPOTHBIECHUH
Hroro 89

5. YueOHo-MeTOAUYeCKOE o0ecleYeHrne CAaMOCTOSATEeIbHOI PadoThl 00y4aK0 M XCS

YuebHo-MeToanueckue pazpaborku umerorcs B Hayunoit 6ubnumoreke dI'BOY BO HOxHo-
VYpanbsckuii 'AY:

1. Hexmomosa T.H. MeTonuueckne yka3zaHWsl TIO BBIIIOJTHEHUIO BHEAYJIUTOPHOW pPabOTHI 1O
mucuuruinHe «ConpoTHBIICHHE MaTepUaoBy [ DeKTpoHHbIH pecypce]. Uensounck: FOxno-Y panbckuii
I'AY, 2017. 69 c. Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/sopromat/80.pdf.

2. UrnareeB A.T'. [locobue K perieHunio 3aaad Mo CONPOTUBICHUIO MaTEPUANIOB [ DIEKTPOHHBIN
pecypce] : yuebHO-MeTouueckoe nmocoodue. Yensouuck: FOxuo-Ypansckuit 'AY, 2016. 118 c. Pexxum
nocryna: http://nb.sursau.ru:8080/localdocs/sopromat/62.pdf.

3. MUrnateeB A.I'. KouTponpHble 3amaHus Uisi pacyeTHO-rpaduyeckux paboT 1o
COIIPOTHBIICHUIO MaTepHajoB [DJEKTPOHHBIA pecypc] : yue6Hoe mocobue. Yenmsbunck: HOxHO-
Vpansckuii 'AY, 2016 . 40 c. Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/sopromat/66.pdf.

6. @OH OLIEHOYHBIX CPEACTB /IJIsl MPOBEeHUS MPOMEKYTOYHOM aTTeCcTAluU
o0yuarwumuxcst

Jlnist yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKU oOyuaronuxcst TpedoBanusm ®I'OC BO
pa3paboraH (OHJ OLEHOYHBIX CPEJICTB A TEKYIIEro KOHTPOJI YCIIEBAEMOCTH M IPOBEICHMS
NPOMEXYTOUYHOW arTecTaluu oOydaromuxcs Mo JucuuiuinHe. @OHA OLEHOYHBIX CPENCTB
npencrasiieH B [Ipunoxenun Ne 1.

7. OCHOBHAsI U JOMOJIHUTEIbHAS Y4eOHasl JIuTEepaTypa, HeoOXoauMasi 1Jisi 0CBOEHMSI
AUCHMUILINHBI

OcHoBHasi U JOMNOJIHUTENbHAsE ydeOHas nuTeparypa umeercss B Hayunoit OuGnuorexke u
AIIEKTPOHHON MHpOopMaImoHHo-o0pazoBarenbHol cpeae DI'EOY BO HOxHo-Ypanbckuit [AY.

OcHoBHasi IMTepaTypa

1. XXunkun B. A. CompoTuBieHHE MaTepHalioB [DJIEKTpPOHHBIA pecypc]: yuebd. mocobue.

Yensaobunck: UT'AA, 2011. 524 c. Pexxum goctyna: http://nb.sursau.ru:8080/localdocs/sopromat/50.pdf.

2. Kynpssues C. I'. CompoTtuBienue mMarepuanoB. MHTepHeT-TecTHpoBaHWE 0a30BbIX 3HAHHM

[DnexTponnsiit pecypce]: / Kyapssues C. I'., CepatoxoB B. H.. Mocksa: Jlanb, 2013. Pexxum gocryna:

[Dnextponnsiii pecype]: / Kynpssues C. I'., CepaiokoB B. H.. Mocksa: Jlans, 2013. Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=5247 .
JlonoTHUTeILHAS JJUTEpPaTypa

1. MonoruukoB B. fI. Mexanuka xoHcTpykuuil. Teopernueckas mexaHuka. ColnpoTHUBIIEHUE
MaTepuaioB [DneKTpoHHBIN pecypc]: / MonotaHukoB B. .. Mocksa: Jlans, 2012. Pexum mocryma:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4546.

2. IMaBnog II. A. ConpoTuBieHue MarepuaioB [DneKTpoHHBIA pecypc]: yueOnuk / IlaBnos II.
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A., IMapmun JI. K., MensuukoB b. E., IllepctaeB B. A. - Cankr-Ilerepoypr: Jlans, 2019 - 556 c. -
Hoctyn k momHOMYy TekcTy ¢ caiita ObC Jlans: https://e.lanbook.com/book/116013.

Ilepuoauyeckue M31aHuA:

«[Ipobnembr mpounoctu», «lIlpukiagHas MaTeMaTHKa W MeEXaHHKa», «MeXaHHWKa TBEPIOTO
tenay, «Muxenep. Hayka, mpOMBIIUIEHHOCTh, MEXIYHAPOJHOE COTPYAHHUYECTBO», «CIpaBOYHHK.
WHxeHepHBIN )KypHAID).

8. Pecypchl HH(pOpMALIMOHHO-TEIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

1. EnnHoe OKHO JTOCTyIa K y4eOHO-METOAUYECKUM pa3padoTkaM https://roypray.pd.
4. OBC «Jlanb» http://e.lanbook.com/

5. YuuBepcurerckas o6uomuoreka ONLINE http://biblioclub.ru/

6. Caiit http://mysopromat.ru

7. Caitr http://sopromat.org

9. Meronuyeckue YKa3aHus I 00y4al0UIUXCH M0 0CBOEHHUIO TUCIUILTHHBI

VYuyebHO-MeTonnYeckue pa3zpaboTku umeorcs B HaydHoil OuOianOTeKe W AIIEKTPOHHON
nHpopmarmonHo-o6pazoBatenbHoi cpeae DI'BOY BO HOxno-Ypanbckuii [AY:

1. Hexmomosa T.H. MeTonuueckne yka3zaHWs TIO BBIIIOJTHEHUIO BHEAYJIUTOPHOW PabOTHI 1O
mucuuruinHe «ConpoTHBIEHHE MaTEpUaNoBy [ DIeKTpoHHbIH pecypce]. Yensounck: FOxno-Y panbckuii
I'AY, 2017. 69 c. Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/sopromat/80.pdf.

2. UrnareeB A.T'. [locobue K perieHuio 3aaad Mo CONpOTUBICHUIO MaTEPUANIOB [ DIEKTPOHHBIN
pecypce] : yuebHO-MeTouueckoe mocooue. Yensouuck: FOxuo-Ypansckuit 'AY, 2016. 118 c. Pexxum
nocryna: http://nb.sursau.ru:8080/localdocs/sopromat/62.pdf.

3. UrnateeB A.I'. KouTponpHble 3amaHus Uisi pacyeTHO-rpaduyeckux paboT 1o
COIIPOTHBIICHUIO MaTepHajoB [DJEKTPOHHBIH pecypc] : yueOHoe mocobue. Yensbunck: HOxHO-
Vpansckuii 'AY, 2016 . 40 c. Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/sopromat/66.pdf.

10. UudopmaniuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILECTBJIEHUN 00Pa30BaATEILHOI0
npoiecca no JMCUMILVINHE, BKJIKYAs NMepevyeHb NPOrpaMMHOro odecrnevyeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit 6ubanoTeke ¢ TepMHUHAIBHBIX CTAHITUN TIPEIOCTABISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnepr (maHopMaronHo-crpaBouHas cucrema 'OCToB);
- «Cenbx03TeXHUKa (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

[Tporpammuoe obecnieuenue: Kompas, MS Office, Windows.

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0AUMAas JJIs1 OCYUIeCTBJICHUS
00pa3oBaTeILHOIO MPoIecca MO0 JMCUUILIHHE

VYueOHble ayIUTOPHHU JUTSA TIPOBENICHUS 3aHATUH JIEKIMOHHOTO M CEMMHAPCKOTO THIIOB, TPYNIIOBBIX U
WHJUBUAYAIbHBIX KOHCYJBTAIMI, TEKYIEro KOHTPOJIS U MpoMekyTodHoM arrectarmu Ne 501, 503
VYueOHast aymutopus AJIsl NMPOBEIACHUS 3aHATHHA JIEKIIMOHHOIO M CEMHUHAPCKOIO THIA, KYPCOBOT'O
MIPOEKTUPOBAHUS], TPYNIOBBIX W UHIMBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOIs W
npoMexyTrouHor arrecraiuu Ne 420, 423

YueOHble ayTUTOPUU [Tl TPOBEJCHUS 3aHSATHUI CEMHHAPCKOTO THUIIA, TPYIIIOBBIX U UHIMBUYAIbHBIX
KOHCYJIbTALMH, TEKYILIEr0 KOHTPOJIS M IIpoMeKyTouHoH arrectarmu Ne 023, 024

12


javascript:DoNothing()
javascript:DoNothing()
https://e.lanbook.com/book/116013
http://nb.sursau.ru:8080/localdocs/sopromat/80.pdf
http://nb.sursau.ru:8080/localdocs/sopromat/62.pdf
http://nb.sursau.ru:8080/localdocs/sopromat/66.pdf

ITomemeHus 1J1s1 CAMOCTOATEIBLHOM PadoThI 00y4ar0IMXCS

1. Tlomemenune Ne 303 myiss caMOCTOSITENIPHOM PaOOTHI, OCHAIIIEHHOE KOMIIBIOTEPHON TEXHUKOM C

MNOAKJIIOYCHUEM K CCTHU «I/IHTepHeT».

Ilepeyenb 000py/10BaHNSI U TEXHUYECKHUX CPEACTB 00y4eHU s

[Tocagounble MecTa MO 4YMCIy CTYAEHTOB, padodee MecTO NpenojasaTens, BbIXxon B VIHTepHerT,
BHYTPUBY30BCKasi KOMIIBIOTEPHAsI CETh, JOCTYIl B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO

cpeny.
Ayn. 303 Komnbtorep B komiuiekre — 30 mr.

Ayn. 420 Kommbrotep B KoMIiekTe — 15 mt., MynsTuMeauanpoekTop, — 1 mr.

Ayn. 423 KommbroTep B KoMIiekTe — 15 mt., MynsTuMeauanpoekTop, — 1 mr.

Ayn. 023 YyeOHO-HarsIHbBIE TOCOOUS: Y CTaJIOCTh METAIIOB. DBOJILBEHTHOE 3allCTIIICHHE

12. UuHoBanmnonHbie GopMbI 00pa3oBaTeIbHBIX TEXHOJIOTHIA

Bun 3anartus
Jlexun JI3 I13
®Dopmbl pabOTHI

KomnbioTepHble CUMYITSITIT - - +

13




IIPH/IOKEHHUE Ne 1

®OH/I OHEHOYHbIX CPEIACTB

JUIs TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUSI TPOMEKYTOUHOM aTTeCTallH
obyuaromuxcs o gucuuruinie b1.5.16 «ConpoTuBieHue MaTepuaaioB»

CrenuanbHOCTb
23.05.01 HazeMHbI€e TPAHCTIOPTHO-TEXHOJOTHYECKHE CPeACTBA

Crnennammusanus Ne 3 «TexHnueckne cpeacTBa arponpoMbIIIJICHHOT O
Kommiekca»

YpoBeHb BBICIIET0 00pa30BaHMs — CIIEUATUTET
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1. Komnerenuuu ¢ ykazanueM 3rana ux ¢gopmupoBanus B npouecce ocsoenusi OIIOIT

Komnerenuu mo qaHHoM qucuuIuiMee GOPMHUPYIOTCs Ha 6a30BOM 3Tare.

KonTtpomupyemsie KoHTponupyemblie pe3ynbTaTsl 00y4eHUS M0 AUCIHUILTHHE
PE3YIbTATHI
ocgoerus OIOI 3HAHUS YMEHHUS HaBBIKA
(KOMIIETEHLIUN )

[1IK-6 OO0yuaromuiics T0KEeH OO6yuarommiics OOyuaromuiicst T0JKeH
CIIOCOOHOCTD 3HATh: OCHOBHBIE METObI JOJKEH YMETh: BJIAJIETh: HaBBIKAMU
HCIIOJIB30BaTh pacdeTa y3JIOB, arperaToB | BBITIOJHATH PacueThl MIPUMEHEHHUSI METOJIOB
MIPUKJIaTHBIC U CHUCTEM TPAHCIIOPTHO- y3JI0B, arperaToB u pacdera y3JIoB,

IIPOrpaMMBbl pacuera TEXHOJOTHYECKHUX CUCTEM TPAHCIIOPTHO- arperaroB M CUCTEM
y3JI0B, arperaToB U CPEICTB U TE€XHOJIOTUYECKUX TPaHCIIOPTHO-
CUCTEM TEXHOJIOTHYECKOTO CPEICTB U TEXHOJIOTUYECKUX
TPaHCIIOPTHO- obopynosanusi AIIK Ha TEXHOJIOTMYECKOT0 CPENCTB U
TEXHOJOTHYECKUX MIPOYHOCTH, )KECTKOCTh U | o0opyaoBanus AIIK na TEXHOJOTHYECKOTO
CPEICTB U UX YCTOHYHMBOCTS - MPOYHOCTD, )KECTKOCTh | obopynoBanus AIIK nHa
TEXHOJIOTHYECKOTO (b.1.b.16-3.1) Y YCTOMYUBOCTbD - MPOYHOCTH, KECTKOCTh
obopyoBaHus (b.1.b.16-V.1) U yCTOWYUBOCTH -
(b.1.b.16-H.1)
I1CK-3.15 OOyuaronuiicst JOJKEH OOyuaronmiics OOyuarommiicst 10JKeH
CIIOCOOHOCTh 3HATh: OCHOBHbBIE METObI JOJKEH YMETh: BJIa/IETh: HaBbIKaMU
obecreynTh pacuera y3JI0B, arperaToB | BBIIIOJIHSTH PaCUeThl MPUMEHEHUS METOJI0B
Ha/I)KHOCTD U CHUCTEM TPAHCIIOPTHO- y3JI0B, arperaTtoB 1 pacuera y3II0B,
TEXHUYECKHX TEXHOJIOTUYECKUX CUCTEM TPAHCIIOPTHO- arperaTtoB U CUCTEM
cpencts AlIK na CpPEACTB U TEXHOJOTHYECKUX TPaHCIIOPTHO-
CTaJluu UX TE€XHOJIOTUYECKOI0 CPEICTB U TEXHOJOTHYECKHUX
MPOEKTUPOBAHUS obopynoanus AIIK s TEXHOJOTHYECKOTO CpEACTB U
o0ecrieyeHus ux obopynosanust AITK TEXHOJIOTHYECKOI O
MIPOYHOCTHOM TUTsl o0ecriedeHust ux obopynoBanus AITK
HanexHoct - (b.1.6.16- MIPOYHOCTHOM JUTSL 00ecTIeueHUS UX
3.2) HaJICKHOCTH - MIPOYHOCTHOM
(b.1.5.16-Y.2) HaJI)KHOCTH -
(b.1.5.16-H.2)
OIIK-4 OOyuarouuiicst JOJKEH OOyuarommiics OOyuarommiicst 10JKeH
CIOCOOHOCTH K 3HATh: JOJKEH YMETh: BJIAJIETh!
camMo00pa30BaHUIO U OCHOBHBIE CITOCOOBI U UCIIOJIb30BATh HaBBIKAMU MPUMEHEHUS
MCIIOJIb30BAaHUIO B METO/IbI OCHOBHBIE CITIOCOOBI U | OCHOBHBIX CIIOCOOOB U
MIPAKTUYECKON CaMOCTOSITEILHOTO METO/IBI METOJI0B
NESITEIbHOCTH HOBBIX | MOJy4eHUs HHPOpMaAIUN CaMOCTOSITENIbHOTO CaMOCTOSITEITLHOTO
3HaHUU U YMEHHUH, B B o0JsiacTH [IOTy4YEHUS [IOTy4YEHUS
TOM YHCJIC B COTIPOTUBIICHUS nH(popManuu B nHpopMmaluu B 001acTu
o0nacTsaX 3HaHUM, | MaTepUaJIOB, B TOM YHCIIE obnacTtu COINIPOTUBIICHUS
HEMOCPEICTBEHHO HE B 00JIacTsIX 3HaHUH, COTPOTUBIICHUS MaTepuasoB, B TOM

CBsI3aHHBIX CO
chepoit
npodeccroHanbHOM
JeSTEeITbHOCTH

HETOCPEJICTBEHHO He
CBSI3aHHBIX CO cepoit
npodeccroHanbHOM
JeSTEeITbHOCTH
(b.1.b.16-3.3)

MaTepUasoB, B TOM
YuCie B 007aCTIX
3HAHU,
HETIOCPEJCTBEHHO HE
CBSI3aHHBIX CO cepoit
po¢eCCHOHATHHON

Yucie B 001aCTIX
3HAHWMH,
HEMOCPEICTBEHHO HE
CBSI3aHHBIX CO chepoit
npodecCHOHATBLHOM
JIeSITeITbHOCTH
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NEeSATETbHOCTH (b.1..16-H.3)
(b.1.5.16-V.3)

2. Iloka3aTenu, KpUTEPHHU U WIKAJIA OLCHUBAHUS ¢(POPMUPOBAHHOCTH KOMIIETECHIN I
[Tokazarenn Kpurepnu u nikaia onieHUBaHUs PE3yIbTATOB 00YUYEHUS MO AUCIUILTHHE
oneHnBanusg | HegocTaTouHbIi JlocTaTo4YHBII Cpennuii ypoBEeHb Bricokuii ypoBeHb

(3YH) YpOBEHb YpOBEHb
b.1.b.16-3.1 | O6yuatommiicst HE OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE ci1abo 3Haer HE3HAYUTEJIbHBIMU Tpedyemoii
METO/JIbl pacueTa | OCHOBHBIE METOIBI omuOKaMu U CTETEHbIO MOJTHOTHI
Y3JI0B, arperaros pacdera y3JIoB, OTJICTHHBIMU ¥ TOYHOCTH 3HAET
U CUCTEM arperatroB M CUCTEM | MpoOeramMu 3HaeT OCHOBHBIE METO/IbI
TPAHCIIOPTHO- TPaHCHIOPTHO- OCHOBHBIE METO/IbI pacuera y3IoB,
TEXHOJIOTUYECKHUX | TEXHOJIOTHMYECKUX pacuera y3II0B, arperaTroB M CUCTEM
CpEeACTB U CpEeZACTB U arperaTroB M CHCTEM TPaHCTIIOPTHO-
TEXHOJIOTHYECKOT | TEXHOJIOTMYECKOTO TPaHCIOPTHO- TEXHOJIOTHYECKHUX
0 000pyIOBaHUS obopyoBaHus TEXHOJOTUIECKIX CPEICTB U
AIIK nHa AIIK Ha npOYHOCTB, CpEICTB U TEXHOJIOTHYECKOTO
MPOYHOCTH, KECTKOCTb U TEXHOJIOTUYECKOTO 00opy0BaHUS
YKECTKOCTh U YCTOHYUBOCTH o0opyIoBaHUs ATIIK Ha npOYHOCTB,
YCTOMYHUBOCTD AIIK Ha npoyHOCTS, KECTKOCTb U
AKECTKOCTb U YCTOHYMBOCTH
YCTOMYUBOCTh
b.1.5.16-Y.1 | OGyuaroruiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
YMEET BBITIOJIHATh ciabo ymeer HE3HAYUTEIbHBIMH Tpedyemoii
pacueTsl y3J0B, BBITIOJTHSATh olnOKaMu U CTETEHbIO MOJTHOTHI
arperaroB u pacueTsl y3J0B, OTICTHHBIMU ¥ TOYHOCTU yMEeT
CUCTEM arperaroB M CUCTEM | MpobderamMu ymeeT BBITIOJTHSATh
TPAHCIIOPTHO- TPaHCIOPTHO- BBITIOJTHSTh pacueTsl y3J0B,
TEXHOJIOTUYECKHUX | TEXHOJIOTHMUYECKUX pacueTsl y3J0B, arperatoB M CUCTEM
CpEeACTB U CpEeZACTB U arperaTroB M CHCTEM TPaHCTIIOPTHO-
TE€XHOJOTHYECKOT | TEXHOJIOTMYECKOTO TPaHCIOPTHO- TEXHOJIOTUYECKHUX
0 000pyIOBaHUS obopyoBaHus TEXHOJOTUIECKIX CPEICTB U
AIIK nHa AIIK Ha npOYHOCTB, CpEICTB U TEXHOJIOTHYECKOTO
MPOYHOCTH, KECTKOCTb U TEXHOJIOTUYECKOTO 000py0BaHUS
KECTKOCTh U YCTOHYUBOCTh 000pyI0OBaHUS AIIK Ha npOYHOCTB,
YCTOMYHUBOCTH AIIK Ha npoyHOCTS, KECTKOCTb U
KECTKOCTb U YCTOHYMBOCTH
YCTOMYUBOCTh
b.1.b.16-H.1 | OGyuaroruiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
BIIQ/ICCT ciabo BraaeeT HEOOIBIINMHU CBOOO/IHO BiIaJIeET
HaBbIKaMU HaBbIKaMU 3aTpyJHEHUSIMHU HaBbIKaMU
MIPUMECHCHHUS MIPUMECHCHHUS BJIa/IC€T HABBIKAMU MIPUMECHCHHUS
METOJIOB pacyera METOJIOB pacyera MIPUMEHECHUS METOJIOB pacyera
Y3JI0B, arperatoB | Y3JIOB, arperaToB U METOJIOB pacyera | Y3JIOB, arperaTtoB u
U CUCTEM CUCTEM y3JI0B, arperaTtoB 1 CUCTEM
TPaHCIOPTHO- TPaHCTIIOPTHO- cCUCTEM TPaHCIIOPTHO-
TEXHOJIOTUYECKHUX | TEXHOJIOTHMUYECKUX TPaHCIOPTHO- TEXHOJOTHYECKHUX
CpEeACTB U CpEeACTB U TEXHOJOTUIECKIX CPEICTB U
TEXHOJIOTHYECKOT | TEXHOJIOTMYECKOTO CPEICTB U TEXHOJIOTHYECKOT0
0 000pyIOBaHUS o0opymoBaHus TEXHOJIOTHYECKOTO o0opymoBaHus
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AIIK nHa AIIK Ha mpOYHOCTb, 00opyIoBaHuUs AIIK Ha IpOYHOCTb,
IIPOYHOCTD, KECTKOCTb U AIIK Ha npoyHOCTS, KECTKOCTb U
AKECTKOCTb U YCTOHYUBOCTH KECTKOCTb U YCTOHYUBOCTH

YCTOMYHUBOCTD YCTOWYHUBOCTD
b.1.b.16-3.2 | O6yuatommiics HE OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE ci1abo 3Haer HE3HAUYUTEJIbHBIMU Tpedyemoii
METO/JIbl pacueTa | OCHOBHBIE METOIbI olnOKaMu U CTETEHbIO MOJTHOTHI
y3JI0B, arperaToB pacdera y3JIoB, OTICTHHBIMU ¥ TOYHOCTH 3HAET

U CUCTEM arperaTroB M CUCTEM | TMpoOeramMu 3HaeT OCHOBHBIE METO/IbI

TPAHCIIOPTHO- TPaHCIIOPTHO- OCHOBHBIE METO/IbI pacuera y3JIoB,
TEXHOJIOTUYECKHUX | TEXHOJIOTHMYECKUX pacuera y3II0B, arperaroB ¥ CUCTEM
CPEICTB U CPEICTB U arperaTroB M CHCTEM TPaHCTIIOPTHO-
TE€XHOJIOTHYECKOT | TEXHOJIOTMYECKOTO TPaHCIOPTHO- TEXHOJIOTHYECKHUX
0 000pyIOBaHUS obopymoBaHus TEXHOJOTUIECKIX CPEICTB U
ATIK mns ATIK mns CPEICTB U TEXHOJOTHYECKOTO
o0ecrieyeHus ux o0ecrieyeHus ux TEXHOJIOTHYECKOI O 000py0BaHUS

MPOYHOCTHOM MPOYHOCTHOM 000opyI0BaHUS AIIK nnsa

HaJIC)KHOCTU HaJIC)KHOCTU AIIK mis o0ecrieueHns NX

obecrieueHus ux MIPOYHOCTHOM
MIPOYHOCTHOMN HAIEKHOCTU
HAJIC)KHOCTH
b.1.b.16-Y.2 | OOyuatomuiics He OOyuarommiics OOyuarommiics ¢ OOyuarommiics ¢

YMEET BBIMIOJIHATD ciabo ymeer HE3HAYUTENbHBIMU Tpedyemoii

pacyeTsl y3J0B, BBITIOTTHSTh OIIMOKaMU U CTETICHBIO TIOJTHOTHI

arperaroB 1 pacueTsl y3J10B, OTJIeTbHBIMU Y TOYHOCTU yMEeT
CUCTEM arperaroB M CUCTEM | TMpobdemamMu ymeeT BBITIOTTHSTh

TPaHCIIOPTHO- TPaHCIOPTHO- BBITIOJTHSATh pacueTsl y3J0B,

TEXHOJIOTUYECKHUX | TEXHOJIOTHUYECKUX pacueTsl y3JI0B, arperaTroB ¥ CHCTEM
CPEICTB U CPEICTB U arperaTroB M CUCTEM TPaHCIOPTHO-
TEXHOJIOTHYECKOT | TEXHOJIOTHYECKOTO TPaHCIIOPTHO- TEXHOJOTUIECKIX
0 000pyI0BaHUSA o0opynoBaHus TEXHOJOTUYECKHUX CPEICTB U
ATIK ma AIIK mns CPEACTB U TEXHOJOTHUECKOTO
obecrieueHus ux obecrieueHus ux TEXHOJIOTHYECKOTO 000opyI0OBaHUS
IIPOYHOCTHOMN IIPOYHOCTHOMN 000pyI0BaHUS AIIK ms
HaJIe)KHOCTHU HaJIe)KHOCTHU ATIK mns oOecrieueHns ux
o0ecrieyeHus ux MIPOYHOCTHOM
MPOYHOCTHOM HaJIe)KHOCTU
HAJIC)KHOCTH
b.1.b.16-H.2 | OGyuaroruiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
BIIQ/ICCT ciabo Brajeer HEOOIBIINMHU CBOOO/IHO BiIaJIeET
HaBbIKaMU HaBbIKaMU 3aTpyJHEHUSIMHU HaBbIKaMU
MIPUMECHCHHUS MIPUMECHCHHUS BJIa/ICET HABBIKAMU MIPUMECHCHHUS
METOJIOB pacyera METOJIOB pacyera MIPUMEHECHUS METOJIOB pacyera
y3JI0B, arperatoB | Yy3JOB, arperaTtoB u METOJIOB pacyera | Y3JIOB, arperaTtoB u
U CUCTEM CUCTEM y3JI0B, arperaTtoB 1 CUCTEM
TPAHCIIOPTHO- TPaHCTIIOPTHO- CUCTEM TPaHCTIOPTHO-
TEXHOJIOTUYECKHUX | TEXHOJIOTHMYECKUX TPaHCIOPTHO- TEXHOJIOTHYECKHUX
CPEICTB U CPEICTB U TEXHOJOTUIECKIX CPEICTB U
TEXHOJIOTHYECKOT | TEXHOJIOTMYECKOTO CPEICTB U TEXHOJIOTHYECKOT0
0 000pyIOBaHUS o0opymoBaHus TEXHOJIOTHIECKOTO obopymoBaHus
ATIK mns ATIK mns o0opyoBaHus ATIK mns
o0ecrneueHus ux o0ecrneveHus ux AlIIK nns o0ecrneueHus ux
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MPOYHOCTHOM MPOYHOCTHOM obecrieueHus ux MPOYHOCTHOM
HAJIC)KHOCTH HAJIC)KHOCTH MPOYHOCTHOM HAIC)KHOCTH
HAJICKHOCTH
b.1.5.16-3.3 | OGyuaromuiics He OOyuaronmiics OOyuarommiics ¢ OOyuarommiics ¢
3HAeT OCHOBHBIE cnabo 3HaeT HE3HAYHUTEIIbHBIMU Tpedyemoi
CIocoObI U OCHOBHBIE CITOCOOBI OIIMOKaMU U CTENEHBIO MOJTHOTHI
METO/IbI Y METOJIBI OTIENbHBIMU ¥ TOYHOCTH 3HAET
CaMOCTOSITENILHOT | CaMOCTOSITENILHOTO | TpoOenamMu 3HAeT | OCHOBHBIC CIIOCOOBI
0 TIOJTyYCHUS TIOJTyYCHUS OCHOBHBIE CITOCOOBI Y METOJIBI
nH(popManuy B nH(popManuy B Y METO/IBI CaMOCTOSITEIILHOTO
obnactu obnactu CaMOCTOSITENIbHOTO MOJTyYeHUs
COTMPOTHUBIICHUS COTMPOTHUBIICHUS MOJTyYeHUS nH(popManuy B
MaTepHaJioB, B MaTepuasoB, B TOM nH(popManuu B obnactu
TOM YHCJIE B 4uclie B 001aCTIX obmactu COMPOTHUBIICHUS
00J1acTIX 3HAHUH, 3HAHHW, CONPOTUBIICHUS MaTepHaioB, B TOM
HEMOCPEACTBEHHO | HEMOCPEICTBEHHO | MaTepHalioB, B TOM | YHCIE B 00JIACTAX
HE CBSI3aHHBIX CO HE CBSI3aHHBIX CO qrcie B 001acTsxX 3HaHU,
cdepoit cdepoit 3HAHUH, HETMOCPEJICTBEHHO
npodeccCHoHaIbH | MPO(ECCHOHATLHOW | HEMOCPEICTBEHHO HE CBSI3aHHBIX CO
OM AEATENbHOCTH JIESATEIIbHOCTH HE CBSI3aHHBIX CO chepoit
chepoit npo¢eCcCuOHATBHON
npodeccrnoHanbHOM JESITEIIbHOCTH
JIeSITeIIbHOCTH
b.1.b.16-Y.3 | OOyuatomuiics He OOyuaronmiics OOyuarommiics ¢ OOyuarommiics ¢
ymeeT cmabo ymeer HE3HAYHUTEIIbHBIMU Tpedyemoi
UCIOJIb30BaTh UCIIOJIb30BATh OIIMOKaMU U CTETICHBIO TIOJTHOTHI
OCHOBHBIC OCHOBHBIE CITOCOOBI OTIENbHBIMU Y TOYHOCTH yMEEeT
CrocoObI Y METO/IBI npoOeaMu ymeer BBITIOTTHSTh
METO/IbI CaMOCTOSITEITLHOTO UCTIOJTb30BaTh UCTIOJTb30BaTh
CaMOCTOSITEITLHOT MOJTyYeHUS OCHOBHBIE CITOCOOBI | OCHOBHBIE CITIOCOOBI
0 TIOJTyYCHUS nHpOpMaIy B Y METOJIBI Y METOJIBI
nH(popManuy B obmactu CaMOCTOSITENILHOTO | CaMOCTOSTEILHOTO
obacTu COITPOTHBIICHUS TIOJTyYCHUS TIOJTyYCHUS
COMPOTUBIICHUSI | MaTEpPHaOB, B TOM uH(popManuy B uHpOpMaIU B
MaTepHaJioB, B YuCie B 007aCTIX obnactu obnactu
TOM YHUCJIC B 3HAHUH, COTMPOTHUBIICHUS COTMPOTHUBIICHUS
00JIacTsIX 3HAHWH, | HEMOCPEACTBEHHO | MaTepUaliOB, B TOM | MaTEpUAJIOB, B TOM
HEMOCPEACTBEHHO | HE CBSA3aHHBIX CO Yuclie B 001aCTIX Yuclie B 001aCTIX
HE CBSI3aHHBIX CO chepoit 3HAHUH, 3HAHUH,
cdepoit npoecCHOHABHON | HEMOCPEICTBEHHO HETMOCPEJICTBEHHO
npodecCHOHATBH JeSTeTbHOCTH HE CBSI3aHHBIX CO HE CBSI3aHHBIX CO
Oii IeATENbHOCTH cepoii cepoii
npodeccCuoHaIbHON | TTpoecCoHaTbHON
NeSITeNbHOCTH JeSTebHOCTH
b.1.b.16-H.3 | OOyuatomuiics He OOyuarommiics OOyuarommiics ¢ OOyuaronmiics
BJIAJIEET ci1abo BiameeT HEOOJILIINMHA CBOOOHO BIIaZIEET
HaBBIKAMU HaBBIKAMU 3aTpyAHCHUSIMH HaBBIKAMU
MIPUMEHECHHSI IPUMEHECHHSI BJIaJIceT HaBBIKAMU IPUMEHECHHSI
OCHOBHBIX OCHOBHBIX MIPUMECHCHHUS OCHOBHBIX
croco0oB u croco0oB u OCHOBHBIX croco0oB u
METOJIOB METOJIOB crioco00B 1 METOJIOB
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CaMOCTOSITENILHOT | CaMOCTOSITENIbHOTO METOJIOB CaMOCTOSITENIbHOTO
O MOJTYYCHHUS MOJTy4eHUS CaMOCTOSITEIILHOTO MOJTy4eHUS
nH(popManuu B nH(popManuu B MOJTYYCHUS nH(popMaluu, B TOM
obsacTu obnacTtu uHpopMaluu B qucie B 007acTax
COTPOTUBIICHUS COIPOTUBIICHUS obnactu 3HaHUU B 00JaCTH
MaTepuasoB, B MaTepUasoB, B TOM COTMPOTHUBIICHUS COTMPOTHUBIICHUS
TOM YHCJIE B yyclie B 001acTIX | MaTepuasoB, B TOM MaTepuasoB,
00J1acTSIX 3HAHUH, 3HAHUH, 4ycie B 001aCTAX HEIOCPEICTBEHHO
HEMOCPEACTBEHHO | HEMOCPEICTBEHHO 3HAHUH, HE CBSI3aHHBIX CO
HE CBSI3aHHBIX CO HE CBSI3aHHBIX CO HETMOCPEJICTBEHHO cdepoit
chepoit chepoit HE CBSI3aHHBIX CO | MpOodeCcCHOHATHHON
npodeccuoHanbH | MPohecCUOHATBLHOM cdepoit e TETbHOCTH
OU NIeITENbHOCTHU NEITENbHOCTHU npodeCcCuOHATBHON
JeSITeIbHOCTH

3. TunoBble KOHTPOJILHBIE 32JaHNUS U (MJIH) MHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JI51 OLlEHKH
3HAHUI, yMEHU ¥ HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIOIIUX ITAIBI
(¢popmupoBanus komnereHuuii B mpouecce ocsoennss OIOII

TunoBble KOHTPOJIbHBIC 33JAHUS U MaTEepHalbl, HEOOXOAUMBIE ISl OLICHKH 3HAHWM, YMEHUN U
HaBBIKOB, XapaKTEPHU3YIOUIMX 0a30BbIM 3Tam (GopMUPOBaHHUS KOMIIETEHLIUH B MPOILECCE OCBOCHUS
OIIOII, conepxarcs B ydeOHO-METOAMYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

1. UrnateeB A.T". [Tocobue k pemieHuto 3aja4 no CONMPOTUBICHUIO MAaTEpHATIOB [ DIEKTPOHHBIH
pecypce] : yuebHO-MeTouueckoe nmocoodue. Yensouuck: FOxuo-Ypansckuit 'AY, 2016. 118 c. Pexxum
nocryna: http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

2. WrnateeB A.I'. KoHTpoibHBIE 3amaHus I pacueTHO-Tpaduueckux padoT o
COIIPOTHUBIICHUIO MaTepHajoB [DJEKTPOHHBIA pecypc] : yue6Hoe mocobue. Yensbunck: HOxHO-
Vpansckuii 'AY, 2016 . 40 c. Pexxum nocryna: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

3. Cmarun H.K. CompoTuBieHne MaTepuasoB [DIEKTPOHHBIM pecypc]: yueOHoe mocolue.
Yensaounck: UT'AY, 2008. 76 c. Pexxum gocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

4. Meronuyeckue ykazaHHUS K J1a0OpaTOpHBIM paboTamM IO COMPOTHUBICHUIO MAaTEPHUAJIOB
[DnexTponnsbIit pecypc] / coct.: Unbun A.B. [u np.]. Uensounck: UI'AA, 2010. 70 c. Pexxum gocryna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

5. UrnareeB A.I'. TlocTpoeHue smiop BHYTPEHHHX CHJIOBBIX (PAaKTOPOB B MPOrPAMMHOM
komiuiekce STRUCTURE CAD gnas WINDOWS  [OnekTpoHHBI pecypc]: METOH. YyKa3aHMsl.
Yensounck: UT'AA, 2011. 20 c. Pexxum gocryna: http://192.168.2.2/localdocs/sopromat/31.pdf.

6. Xwikun B.A. TlocTpoeHue »miop BHYTPEHHUX CHUJIOBBIX (DakTOpOB B Oankax W paMax B
nporpammHubIX npoaykrax SCAD u MathCAD [DnekTpoHHBIN pecypc]: METOIWYECKHUE YKa3aHUS.
UYensbunck: b.u., 2006. 49 c. Pexxum gocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. Kunkun B.A. OmnpegeneHue reoMETPUUECKHX XAPAKTEPUCTHUK TMOMEPEUHbIX CEUYCHUH
OpycheB B mporpammubix npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DaexTpoHHBIN
pecypc]: wmertomuueckme ykazanusa. YemsOuuck: UYTAY, 2007. 69 c¢. Pexum gocryma:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Kunkun B.A. Pacuer Ha mpOYHOCTh M MPOBEPKA >KECTKOCTH CTATHYECKH OMPEACITUMBIX
O6anok B mporpammubix npoayktax SCAD, MSC.Patran-Nastran-2005 [DnexTpoHHbIl pecypc]:
METOIUYECKUE yYKa3aHMUsl. Yena0MHCK: UrAy, 2007. 76 C. Pexum JIOCTyMa:
http://192.168.0.1:8080/localdocs/sopromat/ 10.pdf.

9. XKunkun B.A. Onpenenenue nepemMenieHHW B YOPYTHX CHUCTEMax B IMPOrPaMMHBIX
npoayktax MathCAD, SCAD u MSC.Patran-Nastran-2005 [D1eKTpOHHBINA pecypc]: MeTOoau4ecKue
yKa3aHUSI. YensaOuHCK: Uray, 2008. 66 c. Pexxum JIOCTyMa:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.
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4. MeToguveckne MaTepHuaJIbl, ONpee/slue Npoue1ypbl OHeHUBAHNS 3HAHMM,
YMeHUii, HABbIKOB U (MJIM) ONbITA 1eATEJIbHOCTH, XapaAKTEePHU3YyOUIUX ITAM(bI)
¢dopmupoBaHusI KOMIIETEH U

B naHHOM pazznene MeToguyecKue MaTepuaibl, ONPEACISIIOIINAE MPOLEAYPHl OLICHUBAHUS
3HaHWH, YMEHWH, HaBBIKOB, XapaKTEepPU3YIOMUX O0a30BbIA dTan (HOPMUPOBAHUS KOMIIETCHIIMHA I10
JUCHUITIIUHE ((COHpOTI/IB.HeHI/IG MaTepruajoB», MNPUBCACHBI MNPUMCHUTCIIBHO K KaXXIAOMY U3
UCIOJIb3YEMBIX BHUJOB TEKYIIETO KOHTPOJIS YCIHEBAEMOCTH M TPOMEXKYTOYHOW aTTeCTaluu
00yJaromuxcs.

4.1. OneHo4HbIe CpeacTBA VI NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHATHH

yCTHBIﬁ OTBCT Ha HpaKTI/I‘-IGCKOM 3aHATUN I/ICHOJIB?)yeTCH JId OOCHKM KadyeCTBa OCBOCHHA
o0ydJaronuMcss OCHOBHOW TIPO(PeCCHOHAIbLHON 00pa30BaTeIbHOM MTPOrpaMMbl  TI0  OT/AEIBHBIM
BONPOCAaM W TeMaM JUCIHIUIMHBL. TeMbl W TUTAHBI 3aHATUH (CM. METOIpa3pabOTKH...) 3apaHee
cooOmarorcs  oOyvarormmmcs.  OTBET  OIEHUBACTCS  OLEHKOHW  «OTJIMYHO»,  «XOPOIIOY»,
((yI[OBJIeTBOpI/ITe.HBHO» nJIn «HGYI[OB.HGTBOpI/ITGHBHO».

Kpurtepun onenku orBera (Tabi.) TOBOASATCS JO CBEICHHUS OOYYaIOIIMXCS B Hayajie 3aHATHM.
Orenka 00BsABISETCS 00YJArOMIEMYCsl HEMOCPEACTBEHHO TOCJIE YCTHOTO OTBETA.

Ikana Kputepun oneHuBanus
- 00yJaromuics MOTHO YCBOWII YU€OHBIN MaTepual;
- TPOSIBISICT HABBIKA aHanuu3a, O0OOIIEHUS, KPUTHUYECKOTO OCMBICICHUS U
BOCIIpUATHS WH(GOPMAINH, HABBIKM OMUCAHHS OCHOBHBIX (DPU3UYECKUX 3aKOHOB,
SIBJIEHUM W MPOLIECCOB;
Ouenka 5 - Marepuasll  MBJIOKEH  TIPaMOTHO, B  ONPEACICHHONM  JIOTMYECKOU
(oTHHHO) MOCJIEZI0BATEIbHOCTH, TOYHO HUCIIOJIb3YETCSI TEPMUHOJIOTHS;
- MOKa3aHO YMEHHE WIUTIOCTPUPOBATh TEOPETUUYECKUE MOJOKEHHS] KOHKPETHBIMU
puMepamMu, IPUMEHATh UX B HOBOM CUTYallHH;
- IPOJIEMOHCTPUPOBAHO YMEHUE pelllaTh 3a4a4H;
-  MOryT OBITh JONYIIEHBI OAHA—IBE HETOYHOCTH TIPU  OCBEIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.
OTBET YIOBJIETBOPSET B OCHOBHOM TpPEOOBAaHUSAM Ha OLEHKY «S5», HO MPH 3TOM
Onuenka 4 MMEET MECTO OJIMH U3 HEJIOCTATKOB:
(xopor1o) - B YCBOGHHH Yy4YeOHOTO Marepuana JIOMyIIeHbl HeOOombImHe Mpoldessl, HE
MCKa3MBIIIKE COACPKAHKIE OTBETA,
- B pEIICHUH 3aJlad AOMYIIEeHbl He3HAYUTENIbHbIE HETOYHOCTH.
- HEMOJHO WM HEMOCIEeI0BaTebHO PACKPBITO COACpXKAHHE Marepuala, HO
Moka3zaHo oOlee MMOHMMAaHHME BOMpPOCAa M MPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIC AJIs JAIbHEUIIIETO YCBOCHHS MaTepuara;
Onenka 3 - UMEIUCh 3aTPyIHEHUS WM JOIMYIIEHbl OIIMOKA B OINpEAeTeHUH TOHATHUH,
(YOOBIETBOpHU- | UCTIONH30BAHUHM TEPMUHOJOTUHU, ONMHCAHWH (DU3MUECKUX 3aKOHOB, SIBICHUN H
TEIbHO) IPOLIECCOB, PEUICHUH 3ajlad, HCIpPABICHHbIE IOCJIE€ HECKOJbKUX HaBOASIIUX
BOIIPOCOB;
- HEMOJIHOE 3HAaHHME TEOPETHYECKOr0 MaTepuaia,; OOydaloluics He MOXET
MPUMEHHUTH TEOPHUIO B HOBOW CUTYAITHH.
Oneika 2 - HE PACcKpPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO Marepuana; }
(HeyIOBIETBO- | - OoOHapy)KeHO HE3HaHWE WM HEMOHWMaHWe OoJbIed WM Haubosiee BaKHON
PHTCITBHO) YacTu y4eOHOr0 MaTepuana; }
- JIOMYIICHBHl OIMMOKKW B OMNpPENEJCHUH TMOHSATHI, TPH HCIOJb30BaHUU
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TEPMUHOJIOTHH, B ONHCAHUH (HU3MUECKUX 3aKOHOB, SIBICHHHA W TPOIIECCOB,
pelICHMU 3ada4, KOTOPLIC HC MCIPABJICHLI ITOCJIC HCCKOJIBKUX HaBOAAIINX
BOIIPOCOB.

4.1.2. Ot4er 1o J1abopaTopHOM padboTe

Ot4er o MabopaTopHOi paboTe UCMIOBL3YETCS ISl OIIEHKH Ka4eCTBa OCBOCHUS 00YJArOIIUMCS
OCHOBHOI1 mpodeccnoHanbHOi 00pa3oBaTeNbHON MPOrpaMMbl MO OTAENIBHBIM Te€MaM JUCIHUIUINHBI.
Copneprxanue u ¢popma oT4eTa 1o JabopaTOPHBIM padOTaM MPUBOAUTCS B METOJUYECKUX YKA3aHUAX K
nabopatopubiM pabotam (. 3 POC). CoxpepkaHue oTueTa MU KPUTEPUH OIEHKH oTdera (Tadu.)
JIOBOJIATCS 10 CBEJEHHS 00YyJarolMxcsl B Havaye 3aHATHH. OTYeT OLEHMBAETCS OLEHKOW «3auTeHO»,
«HE 3a4TeHO». OIEHKa «3a4TE€HO0» CTAaBUTCS OOydaromuMmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPUTEPUSM,  yCTAHOBJICHHBIM  JUIS  TOJOXHUTEIBHBIX  OIEHOK  («OTIUYHO»,  «XOPOIIOY,
«yAOBIETBOPUTENbHOY»). OlleHKa O0OBABIAETCS O00ydYarolmeMycsi HEMOCPEICTBEHHO TIocie cAaydu
oTyera.

IlIxkana Kputepuu onennBanus

- U3JI0’KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cB0OOIHOE BJIaJICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh 1 000CHOBATH CBOU CYXKJICHUS MPU OTBETE HA KOHTPOJIHHBIE
BOIIPOCHI;

Orenka
GATTCHON - YMEHHE ONMUCHIBATh (U3NYECKUE 3aKOHBI, SIBICHUS U npovueccm;
- YMEHHE MPOBOJIUTH M OIECHUBATH PE3yJIbTaThl H3MEPEHUI;
- CIOCOOHOCTH  peliaTh  WHXCGHEPHBIE  3agaud  (JAOMyCKaeTcsl  HalU4He
MaJIO3HAYUTENIBHBIX OIMOOK WM HEAOCTATOYHO IOJIHOE PACKPBITHE COJIEpiKaHUe
BOIPOCA WJTM TIOTPEITHOCTh HENPUHIIUITHAIBHOTO XapaKkTepa B OTBETE HAa BOIIPOCHI).
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECKUX 3HAHWM, JJOMYyIIEHbl OIIMOKH B
Ouetika OTIpe/ICICHUH TIOHATUN W ONMHCAHUU (PU3MYECKUX 3aKOHOB, SIBICHUH U TPOIECCOB,
e HCKaKEH I‘/JIX CMBICJI, HE PEIICHBI 3aJIa4M, HE MPABUJIBHO OICHUBAIOTCS PE3YiIbTaThl
3aYTEHO» M3MCPCHHH,

- HE3HaHHE OCHOBHOTO MaTepuana y4eOHOW MpOrpaMMbl, JOMYCKATCS TpyOble
OILIMOKU B U3JIOKEHUMU.

4.1.3. TecrupoBanue

TecTupoBaHue UCHONB3YEeTCS MJIsI OLEHKH KayecTBa OCBOCHHUS OOYYaIONIUMCS OCHOBHOM
npo)eCCHOHAIBHONW ~ 00pa30BaTEIbHOM TPOrpaMMbl 1O  OTACNBHBIM TeMaM WM pasjieiam
mucIUIuInHbL. TecT mpeacraBnsieT co00il KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUMA, TO3BOJISIOIIHIA
YOPOCTUTH TPOLEAYPY H3MEpPEHMsI 3HAHUW M yMeHUW oOydaroruxcs. OOy4aroniuMmcsl BBIIAIOTCS
TECTOBBIE 3a/IaHUs C (HOPMYITHPOBKON BOIPOCOB U MPEITIOKEHUEM BBHIOPATh OJMH MPABUIBHBIN OTBET
13 HECKOJIBKUX BapHaHTOB OTBETOB. [lo pe3ynmpTraram TecTa 00ydyaromeMycs BBICTABIISICTCS OIICHKA
COTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIHLHOY.

Kputepun omnenuBanus oTBeTa (Tabji.) TOBOAATCS N0 CBEACHHUS OOYYAIOIIMXCS IO Hadaja
TeCTUpoBaHUs. Pe3ynbTar TecTupoBaHusi 0OBSBISETCS 00ydaromeMycsi HEMOCPEACTBEHHO TOCIE ero
clIauu.

HIkana Kpurepun oueHuBanust
(% npaBHJIBHBIX OTBETOB)
Ornenka 5 (OTIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onenka 3 (yIOBIETBOPHUTEIIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIHHO) Menee 50
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TecToBBIC 3aaHUA

Tema 1: OcHOBHBIE IOHATHS, OTIPeIeJIeHUs, JONYIIEeHUs U IPUHIUIbI

1.1. OCHOBHBIM OOBEKTOM, U3Y4aEMbIM B COIIPOTHBIICHUH MAaTEPUAIIOB, SBIISCTCA ...

1.2. Teno He paspymraeTcs IMOj BO3JCHCTBHEM BHEIIHMX CHJI, €CIIM €ro marepuai oliamaer
CBOMCTBOM. ..

1.3. Marepuan, y KOTOpOro mpu nepexojie OT OJHOW TOYKHU K APYroid CBOWCTBA HE MU3MEHSIOTCH,
Ha3bIBACTCH ...

1.4. Ctans — maTepuarn ...

1.5. Marepuan crepxHs (CM. PUCYHOK) — OJHOHANPABJICHHBIA CTEKJIOIUIACTHK — SIBISETCA

MaTepuagoM.

1.6. Hampskenue — 9To cuina, ...

1.7. ApeBecrHa — maTepuan ...

1.8. B HegeopmupoBaHHOM Telle paccTosiHUE MEeXAY Toukamu A u B paBHo S. B pesynbrare
n3MeHeHus (POPMBI B pa3MEPOB Tella TOUKH A 1 B mepemMecTHnch B TPOCTPAHCTBE B TOJIOKEHUS A’ 1
B’. PaccTosiHue Mexy HUMU MU3MEHWIOCH Ha BenuuuHy AS. Jlunelinoil nedopmarueii B Touke A 1o
HanpaBiieHUI0O AB Ha3bIBaeTCsl BEJIMUMHA ...

1.9. Ha pucyHkax mokaszaHa ojHa U Ta e Oayka, HarpyxeHHas cuiamu F u F> (puc. 1), cumnoit
F1 (puc. 2), cumoit F> (puc. 3). o, 01, &2 — nporuObl KOHIEBBIX ceueHui. Mcxoas w3 mpuHIHIA
HE3aBUCUMOCTH JCHCTBUS CUJI MOKHO 3aIKCATh ...

1.10. [Ing Toro uToOBl MEpEeMEUICHHS OTACIbHBIX TOYEK KOHCTPYKLUMH HE MPEBbILIAIN
oTpezieNIieHHBIX Harepe 3alaHHbIX BEJIMYKH, KOHCTPYKIUS JT0JKHA 00/1a/1aTh CBOMCTBOM ...

1.11. Ilporu6 ceyenus C paBeH CyMMe HpPOTHOOB, BBI3BAaHHBIX CHUJIOW F M MOMEHTOM M,
IIPUJIOKEHHBIX 10 OTAEIBHOCTH. JJaHHOE yTBEpKAEHUE 3aIMCAaHO HA OCHOBAaHUY NIPUHIUNA ...

1.12. CBolicTBO MaTepHaja COXpaHATh HEKOTOPYIO YacTh AeOopMallii TOCIE CHATUS HArpy3Ku
Ha3bIBACTCH ...

1.13. Ha pucyHke noka3aHbl ABa CTEpPXKHS C OJUHAKOBOM IIOMIAAbIO IOMNEPEYHOIO CEUEHUS,
paboraroue Ha pacTshkeHue. HopmalibHble HamnpshKEHUS B CEUCHHSIX 00OUX CTEpXKHEH, 10CTaTOYHO
yIaJEHHBIX OT MECT MPUJIOKEHHUS CUJI, PaBHBI COTIACHO ...

1.14. Marepuaii, y KOTOpOro npH Nepexoie OT OJHOM TOUYKH K JAPYroil CBOMCTBA, B 3aBUCUMOCTH
OT HaIlpaBJICHUs1, U3MEHSIOTCS 110 OAHOMY U TOMY )K€ 3aKOHY, SIBIISIETCA ...

1.15. OOGbeMHBIE CHIIBI UMEIOT PA3MEPHOCTD ...

Tema 2: Moaenu Npo4YHOCTHOM HAEKHOCTH

2.1. Ha pucynke mnoka3zana Oajka TIOCTOSHHOTO IIONIEPEYHOTO CEYCHHS IUIOMAIbI0 A,
HAXOJAIIAsCs MMOJ] AeWCTBUEM COOCTBEHHOTO Beca (Y — ylelbHBIA Bec Marepuaia Oanku). Moaensio
Harpy>keHusi Oajku SBISETCS ...

2.2. IlepBbIM 3TanioM IpH pacdyeTe KOHCTPYKLUU SBISETCS ...

2.3. B kypce «ComnpoTHBJICHHE MaTEpHaAIOB)» BCE MaTEpHUaJIbl, HE3aBUCUMO OT OCOOCHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO pacCMaTpUBATh KaK ...

2.4. B conpoTHBIEHUHN MaTEPUAIOB BCE TEJIa CUUTAIOTCS ...

2.5. Mogensio (opMBblI KyIoJia IUpKa SBISIETCS ...

2.6. Harpy3ka, MeJIJIEHHO pacTyliasi BO BpeMEHHU, Ha3bIBAECTCS Harpy3Koi.

2.7. B conpoTHUBIIEHNN MaTEPUaIOB OCHOBHBIM METO/IOM PAacyeTa Ha IPOYHOCTD SIBIIIETCS METOJ
pacyera 1o ...

2.8. KononHa 31aHust OTHOCUTCA K KJIaccy ...

2.9. CrepkeHb M3rOTOBJIEH U3 IUIACTUYHOIO MaTepHalla ¢ OJMHAKOBBIMH IPEAEIIaMH TEKYYECTH
Ha PAaCTsSHKEHHUE U CKaThe. 3HaueHust M U 0CeBOro MOMEHTa conpoTuBieHus: W 3amanbl. DakTuueckuil
K03 puImeHT 3amaca MPOYHOCTH PABEH ...

2.10. Matepuan TOTHOCTBIO 3amONHSAET O0BEM Tella U UMeeT OecrmycTOTHYI0, 0e3nedeKTHYIO
CTPYKTYpy. [laHHas runoTe3a Ha3bIBA€TCS TUIIOTE30M ...
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2.11. Ha 6anke mokoutcs map BecoM Q (CM. pUCYHOK). MoJIenbI0 Harpy>KeHHs OaIKu sSBISETCS

2.12. IlpaBelii KoHeIl OalIKu (CM. PUCYHOK) HEOOXOAMMO 3aKpeNnuTh Tak, 4ToObl ceueHue C He
nepeMenaiioch BAOJIb KOOPAMHATHBIX OCEH z U Y, HO MOTJIO Obl MOBOPAUYMBATHCS B IIOCKOCTHU Z.
Omnopa, oTBevaroas TAKUM TPeOOBAaHUSIM, HA3bIBACTCH ...

2.13. Mogaenbio GopMBI CTONCIITHUIIBI CTOJIA (CM. PUCYHOK) SIBJISICTCA ...

Tema 3: BHyTpeHHuHe CHIIBI M HANIPSIAKEHH S

3.1. TlomHoe HampspkeHHE B TOYKe cedeHust ompenensercs kak lin(AR/AA). TlpenenbHblid
[IEPEX0/1 O3BOJINIIA OCYILIECTBUTh TUIIOTE3A ...

3.2. Kpyrsimuit MomeHT M (Myp) 1 u3rudaromye MOMeHThI M, u M, nexar B MIOCKOCTSX ...

3.3. B ecTrecTBEHHOM COCTOSIHUU (TIpU OTCYTCTBUM BHEIIHMX CHJI) MEXAY YacTULIaMU MaTepuaia
JIEUCTBYIOT CHJIBI B3aUMOJICUCTBUSI, KOTOPBIE ...

3.4. B mnpomecce HarpykeHus Tejla BHEIIHMMHU CHJIAMU MEXAY YacTULAMU Marepuaia
BO3HUKAIOT JIOMOJIHUTEIbHBIE BHYTPEHHUE CHIIBI, KOTOPBIE ...

3.5. JlomonHUTENbHBIE BHYTPEHHUE CHJIBI, JCHCTBYIOUIME B CCUYEHUH Tella, B OOLIEM cllydae
00pasyior ...

3.6. Ilpu xpy4yeHUH KpYyTJOro CTEPXHS IOMOJIHUTEIbHbIE BHYTPEHHHUE CHUIIbI, JEHCTBYIOIIUE B
MOTIEPEYHOM CEUEHUH, 00pasylor ...

3.7. IlonHOE HaNpsKEHUE B TOUKE CEYEHUS ONPENEIAETCS KaK ...

3.8. Ecnu u3BECTHO HOPMAaJIbHOE M KACATEIBbHOE HANPSIKEHHS B TOYKE CEUEHHs, TO IOJHOE
HanpsDKEHUE B 3TOM TOUKE onpezenseTcs no Gopmyne p = ...

3.9. YucnoBoil Mepoil pacipenesieHus BHYyTPEHHUX CHJI IO CEUYECHUIO SIBISETCS ...

3.10. MaTerpanpHast CBSI3b MEXKAY U3THOAOIIUM MOMEHTOM M), 1 HOPMaJIbHBIMU HATPSHKCHUSAMU
uMeer BUI M, = ...

3.11. 3HaueHus MOJIHOTO U KAacaTEIbHOIO HANIPSDKEHUI B TOUKE CEYEHUSI COOTBETCTBEHHO PaBHbI
5 Mlla u 3 MIIa. 3HaueHre HOPMaAIBLHOTO HAMPSIKEHUS B ITOM K€ TOUKE CEYEHUS PABHO MIIa.

3.12. HHrerpambHas CBA3b MEXIY KpyTALIMM MOMeHTOM M. (Myp) W KacaTelbHBIMU
HANPSDKEHUSMU UMEET BU ...

3.13. Ilpum pacTsDKEHHU-CKAaTUM TPSMOTO CTEP)KHS JIONOJHUTENIbHbIE BHYTPEHHHE CHIIBI,
NEeICTBYIONIME B TIONIEPEYHOM CEYEHUH, 00pasyior ...

3.14. Pa3MepHOCTb HAIPSKEHUH ...

3.15. 3HaueHus MOJTHOTO U HOPMAJIBLHOI'O HANPSKEHUH B TOYKE CEYEHUS COOTBETCTBEHHO PaBHBI
10 MIla u 8 MIla. 3naueHue KacaTeabHOIO HAMPSKEHUS B 3TOM ke TouKke ceueHus papHo _ MlIla.
Tema 4: Ilepememienue u negopmanus

4.1. B mpouecce aedpopmamun touku A, B, C nedopmupyemoro Tena mnepeMeniaroTcs B
IJIOCKOCTH X0y, a mnpsiMoiuHeiHbie oTpe3kn AB um AC mnoBopauumBaroTCsi MO YacOBOM CTpeEJKe
COOTBETCTBEHHO Ha YIJIbI 20 M o.. YTIIoBast nedopmanust B Touke A mexay HanpasieHusmu AB u AC
KOTI'Jla JUIMHBI OTPE3KOB CTPEMSITCS K HYIIO, paBHa ...

4.2. Ecnu U3BECTHBI YIUIBI TOBOPOTA MAJIOTO MPSIMOJIMHEWHOTO OTpe3Ka B TPEX KOOPIAMHATHBIX
IUIOCKOCTSIX (QPxy, ©yz, Pzx) TO TOJTHBINA YTOJI MOBOPOTA OIpeaessieTcs no popmyie ¢ = ...

4.3. COBOKYITHOCTh JIMHEHHBIX W YIJIOBBIX JaedopMainuii Mo MHOXKECTBY HaIpaBICHUN U
IUIOCKOCTEM, MPOXOIALINX YEPE3 TOUKY, Ha3bIBAECTCS COCTOSIHUEM B TOUKE.

4.4. B npouecce HarpyxeHusi pambl cuiioid F Touka K mepemeniaercss BA0Jb OCH X Ha 3 MM, a
BJI0JIb OCH y Ha 2 MM (cM. pucyHok). [ToiaHoe nepemenienne Touku K paBHO MM.

4.5. B mpomnecce nedopmamuu touku A, B, C gedopmupyemoro Tena mepeMemarTcs B
IUIOCKOCTH X0y, a IpAMoynHelHble oTpe3ku AB u AC noBopauuBaroTcs 10 YaCOBOM CTPENIKE Ha yroJl
o. YrnoBas nedopmarus B Touke A Mexay HampabieHusmu AB um AC, xorma UIMHBI OTPE3KOB
CTpEMSTCS K HYJIIO, PaBHa ...

4.6. PazmepHOCTh TMHEWHOHN AedopMariu — ...

4.7. YraoBas nedopManus — 37O ...
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4.8. Touka K mpuHaminexut aeGopMupyeMoMy Telly W MEePEMENIaeTCsi B TIOCKOCTH X0y (CM.
pucynok). IlomHoe mepememienue Touku 0 = 5 mwm. [lepememienue BIoib ocHM X u = 3 MM.
IIepemenienue BIOJIb OCH Y PABHO _ MM.

4.9. Touka K nedbopmupyemoro Tena mnepememiaeTcss B IpocTpaHcTBe. M3BecTHBI MOJIHOE
nepeMenieHre O U NnepeMeIeHus BA0Ib KOOPJUHATHBIX ocell x, y (4 u v). Bennunna nepeMerieHus
BJI0JIb OCH z (W) onpezensercs no popmyre ...

4.10. Touka K nmepopmupyemoro Tena nmepeMeniaeTcs B MIOCKOCTH xoy. [loHOe mepemenienne
paBHO 5 MM. B HampaBiieHHH OCH y TOYKa IEpPEMECTHIIACh HAa BEIMUUHY 3 MM. [lepemenienue Touku B
HAIpPaBJICHUU OCU X PaBHO __ MM.

4.11. Ecnu U3BeCTHBI MEpEeMEIIeHUs] TOUKH A (CM. PUCYHOK) BAOJIb KOOPAMHATHBIX ocel (u, v,
W), TO TIOJTHOE TIEPEMEIIICHHUE OTpeIeIsaeTcs 1Mo Gopmyre ...

4.12. Jlo mpuioXeHus: K CTepKHIO cuil F (CM. pUCYHOK) ero jnuHa paBHsuiack 10 cm. Ilocie
NpUWIOXKEHUsT cuil F niuHa cTepkHs ctana paBHa 9,95 cm. IlpomonbHas nuHeiHas naedopmarius
CTEpXHS paBHA ...

4.13. Ha pucyHKe Moka3zaHo MoJoXeHue ABYyX Touek B u C 10 mpunokeHus K Tely BHELIHEH
Harpy3ku. Ilocne HarpykeHus Tena TOUKH IepeMelatoTcsi B HoBoe nosioxkenue B’ u C’. Paccrosinue S
MEXIy TOYKaMu H3MeHseTcs Ha BenuuuHy AS. JIuneitHas nedopmarus B Touke B mo HampaBiieHHIo
otpeska BC onpenensercs Kax ...

4.14. B mpomnecce nedopmaruu Toukum A, B, C medopmupyemoro Tema mepememniaroTcs B
IUIOCKOCTH X0y W 3aHuMaroT mnojoxeHus A’, B’, C’. Ilpsamonuneiinbie otpesku AB u AC
MMOBOPAYMBAIOTCS HA YIJIBI Ol U O. YTIoBas nedopmaius B Touke A MeXIy HampaBieHusMu AB u
AC, Korjia JyIMHbI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.15. BekTop MOJIHOT0 JMHEHHOTO epeMEICHHs TOUKH B O0ILEM ciydae ...

Tema 5: IlpoaoabHas cuna. Hanpsiaxenus u negopmanuu

5.1. CtepxeHb HarpykeH TpeMs oceBbIMH cuiamu. dopma 1 pazMepsl IONEPEYHOr0 CEYEHUS Ha
KaKJIOM YYacTKe MOKa3aHbl Ha pUCyHKe. MakcuMalibHble HOpMallbHbIE HANpPSDKEHUs NEHCTBYIOT B
MOTIEPEYHBIX CEUEHUSIX y4acTKa(-0B) ...

5.2. llpononwHas nuHeHas nedopmaius cTepkHsa | paBHa €. Moaynb ynpyroctu Marepuana E
Y TUIOIIA/Ib IIOTIEPEYHOI0 CEUEHUS A CTEP)KHS — U3BECTHBI. 3HAUEHUE CUJIBbI ' PaBHO ...

5.3. AGCOJIIOTHO JKECTKUH 3JIEMEHT (3alITPUXOBAHHBIN) MOCPKUBACTCS YIIPYTUM CTEPKHEM 1.
Cuna F, nnuna L, nuametrp d U MOAY/Nb YINPYTOCTH Marepuana crepxHs E u3BecTHbl. JIuHeiHas
npojoapHas nedopmanus crepxkHs 1 paBHa ...

5.4. Buytpennuit cunoBoii pakrop B ceuernu C-C crepkns 1 paBeH ...

5.5. 3nauenue npoaoabHOM cuibl B cedyeHun C-C paBHO ...

5.6. Jlns ompeneneHus NpOJOJIBHOM CHIIBI B IIONEPEYHOM CEUEHUU CTEPXKHS HCIOJIb3YETCs
METO[ ...

5.7. KononHa BBICOTOH /4 (CM. PUCYHOK) HAaXOIMTCS IMOJ JEHCTBUEM CHIIBI F, IPUIOKEHHOH B
LEHTPE TSHKECTH MONEPEYHOro CeueHus, U COOCTBEHHOTO Beca. Y AeNbHBIN Bec MaTepralia KOJOHHBI Y
(Bec equHMIIBI 00BEMa), TUIOIIAAb TOMEPEYHOTO CeueHUs] A — U3BECTHBI. DIMIOpa MPOJOJBHONU CHIIBI
UMEET BU ...

5.8. Ha pucyHke nokasaH CTepKeHb, HArpyXeHHbIN cuiaamu F. Ilnomans nonepeyHoro ceueHus
A, Moxynbs ymnpyroctd matepuasnia E — u3BecTHBI. I[lpomonpHas nuHEWHas nedopmaius Ha JEBOM
IPy30BOM Y4acTKe CTEPKHS paBHa ...

5.9. Kononna BeicoToii H (CM. pUCYHOK) HaXOJIUTCS O] JEHCTBUEM COOCTBEHHOTO BECa M CHIIBI
F. Y enbHbI Bec MaTepuana KOJIOHHBI Y (BEC €IUHUIIBI 00beMa), IJIO0MIA1b OMEPEYHOro ceueHust 4 —
U3BECTHBI. MaKCHMaIbHbIE HOPMaJIbHBIE HAPSYKEHUS B IIOTIEPEUHOM CEUEHUU KOJIOHHBI PABHBI ...

5.10. IIpononbHas cuia €cTh paBHOACHCTBYIOMIAS ...

5.11. Ha pucyHke mnokasaH CTEp)K€Hb, PACTAHYTHIA CUJIaMM, HANpaBICHHBIMU BJIOJIb OCHU
cTepxkHs. PaBHOMepHOe pacmpeleneHne JHUHEWHBIX NpPOAOJIbHBIX JedopManuii B MONEPEYHOM
CEYEHUU, JOCTATOYHO yJaJICHHBIX OT MECT IIPUIIOKEHUS CUIL, SIBIISIETCS CIEACTBUEM ...
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5.12. CrepxeHb JUIMHOM / (CM. PUCYHOK) HaXOAWTCS NOJ ACUCTBHEM COOCTBEHHOTrO Beca. Bec
cTepxkHa (J, IUIOWAAb MONEPEYHOTO Ce4YeHUus A, MOAYJIb YIPYroCTH Marepuajia CTepxHsi E —
u3BecTHHI. [IpoonpHas muHelHast qeopManns B CpEAHEM CEUYCHUH CTEP)KHS PaBHA ...

5.13. CrepxeHb M3rOTOBJIEH U3 U30TPOITHOTO MaTepuaja (CM. pUCYHOK) U pabOTaeT B JIMHEHHO-
ynpyroid obnactu. CBs3b MeXAy NpPOJOIbHON Aedopmainueil ¥ HOpPMalIbHBIMH HAINPSDKEHUSIMU B
MOTIEPEYHOM CEUEHUU UMEET BUJ ...

5.14. OtHomenue 3HaueHui mpoaoabHbIX cuid B ceueHusx C-C u K-K (cMm. pucyHok) paBHoO ...
Tema 6: UcnibiTaHHE KOHCTPYKIIHOHHBIX MATEPHUAJIOB HA PACTSIZKEHHE U CKATHE

6.1. IIpu ucnbpiTannu oOpasia Ha pacTsHKeHUE cHilaMi F (CM. pUCYHOK) CTpenka TeH3omeTpa 4 ¢
0a3oi, paBHOM 60 MM, TIEpeMecTHIIach ¢ nejeHus 5 Ha neneHue 9. [lena aenenus nkaabl TEH30METpa
0,001 MM. Moayns ynpyroct Matepuana obpasua £ = 2*10° MIla. HanpsbkeHue B KpailHEM IpaBoM
cinoe paBHo _ MIlIa.

6.2. IIpu ompeneneHun MOIYNs YOPYrocTd MaTtepuana E ucnoib3yercss oOpasel B BUIE Y3KOM
MOJIOCHI pacTsruBaeMoil cuinamu F (cM. pucyHoOK). JIJis m3MepeHusi NpoJoJibHOW nedopmanuu K
o0pa3iy KpensiTcst He OJI1H, a 1Ba TeH3oMeTpa A u B ¢ nensio ...

6.3. Bun oOpasma mocie WCIBITaHWS T0Ka3aH Ha pHUCYHKe. lMcmbelTaHue MTpPOBOIMIOCH 10
BAPUAHTY ...

6.4. Bug oOpa3na W3 IUTACTHYHOTO MaTepHayia TOCJie WCIBITAaHUN Ha CXXaTHE TOKa3aH Ha
PHUCYHKE ...

6.5. Bun oOpasma mociie WCIBITaHWS TI0Ka3aH Ha pHUCYHKe. lMcmbelTaHue TPOBOIMIOCH 10
BAPUAHTY ...

6.6. CTpelika pplYaKkHOTO TEH30METpa MOKA3bIBAET HA IIKAJE ...

6.7. Mertannuueckuii o0Opasel, MpeJHa3HaYeHHbIA I UCTBITAHUN Ha cxarue, uMeeT Gopmy
KOPOTKOT'O IIMJIMHAPA, AJISE TOTO YTOOHI ...

6.8. Bun oOpa3ma mocie HUCHBbITAaHWN TOKa3aH Ha pUCyHKe. lcmblTaHue NpoBOAMIIOCH IO
BapHaHTy ...

6.9. ba3oii pplya)kHOTO TEH30METpa HA3bIBAETCA ...

6.10. Hwmmnanpudyeckuii oOpaser] NMpH HCIBITAHUM HA CXKaTHe MPUHUMAET OO0OYKOOOpa3HYyIo
dbopMy BCIIEACTBHE ...

6.11. Bun oOpasma mocie ucnbITaHui Moka3aH Ha pucyHke. [lo dopme oOpasiia u xapakTepy
pa3pyLIEHUs] MOXKHO CKa3aTh, YTO UCIBITAHUE IIPOBONIIOCH 10 BAPUAHTY ...

6.12. JlnarpamMmoil HaNpsKEHUH XPYIKOTO MaTepuaia mpy CKaTUU SABJISETCA TUarpaMmma ...

6.13. OCHOBHBIMU BHIAMH MCTIBITAHUM MATEPUAJIOB SIBJISIOTCS UCTIBITAHUS HA ...

6.14. XapakTep paspymieHusi odpasia U3 XpylnKoro maTepuaia Mpy pacTsSHKEHUW TOKa3aH Ha
PHUCYHKE ...

6.15. Tlpu wucnplTanuu oOpa3la Ha cxaTue (CM. PHUCYHOK) MEXIy o0pa3loM W IUIUTaMu
MCIBITATENbHON MalllMHbl YCTAaHABIIMBAIOTCS PE3UHOBBIE TPOKIIAJKHU C LIEIBIO ...

Tema 7: MexaHu4ecKue CBOMCTBAa M MEXaHUYECKHE XaPAKTEPUCTUKUA MATEPHUAJIOB

7.1. CriocoOHOCTh MaTepualia BOCCTAaHABIMBATH CBOIO NEPBOHAYAIBHYIO (OPMY M pa3Mepbl
MoCJie CHATHS Harpy3KH Ha3bIBAETCA ...

7.2. Ilpu HarpyxeHun oOpasma mpsiMoyrojbHoro ceueHust cuiamu F = 0,04 MH crpenku
TeH30MeTpoB A u B nepemectuiiuchy Ha 6 U 4 neseHusi COOTBETCTBEHHO. ba3bl TeH30MeTpoB — 20 MM.
Lena nenenus mkansl TeHzoMeTpoB — 0,001 mm. Moayns ynpyroctu marepuana oopasia paBeH
MlI]a.

7.3. 11 XpyIKUX MaTepUalioB 3a OMACHOE (IIPEEIbHOE) HANPSYKEHUE IPUHUMAETCS IPEAET ...

7.4. Ha pucynke mokazaHa auarpaMma pacTsDKEHHUs cTaibHOro obpasma aumamerpom 0,01 wm.
Macmrab varpy3ku — 1 nenenne — 0,007 MH. Ilpenen texyuectu marepuana  Mlla.

7.5. Koaddunment [lyaccona W uist K30TPOITHOTO MaTepraia U3MEHSETCS B IIpeienax ...

7.6. Marepuan, MEXaHHYECKHE XapPAKTEPUCTUKM KOTOPOIO HE 3aBHCIT OT HalpaBleHUS,
Ha3bIBAETCH ...

7.7. Hanbonplee HanpspkeHUE, 10 KOTOPOro MaTepuall MOAYMHAETCs 3aKOoHy I yKa, Ha3pIBaeTcs
MPEJIEIIOM ...
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7.8. BOJIBIIMHCTBO MJIACTUYHBIX MATEPUAIOB MPU UCIIBITAHUSAX HA PACTSKEHUE U CKATHE ...

7.9. @opmyia, KOTOpasi CBA3bIBAET YIPYTHUE MOCTOSSHHBIE H30TPOMHOTO MaTeprualia, UMEET BU/I. ..

7.10. CiocoOHOCTh MaTepHalia COMPOTUBIIATHCS Pa3pYIICHUIO TIPU JIEHCTBUM HAa HETO BHEIIHEH
Harpy3Ku Ha3bIBAETCH ...

7.11. Ilpu HarpyxeHun obpasua cuiamu F cTpenku TeHsoMmeTpoB A u B mepemectunuch Ha 10
neneHuii, a crpenka teHzomerpa C — Ha 3 geneHusa. basel TeHzomerpoB — 20 Mm. llena nenenus
mkanel TeH3oMeTpoB — 0,001 mMMm. Koadpdunuent Ilyaccona marepuana oOpasma mo abCOMOTHON
BEJIMYMHE PABEH ...

7.12. Ha pucyHke moKa3aHa Juarpamma pacTspkeHust oOpasua auamerpom 0,01 m. Macmrad
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu matepuana pasen  Mlla.

7.13. Jlnd 1mIacTUYHBIX MATE€pUAIOB 3a OMNAcHOE (MPEAEIbHOE) HANpPsDKEHUE IPUHHUMAETCS
npenaen ...

7.14. Ha pucynHke mokasaHa auarpamMma CXaThs YYT'YHHOTO oOpasua amamerpoM 15 M.
Macmrab nHarpy3ku — 1 genenne — 0,02 MH. Ilpenen nmpoyHocTH 4yryHa NMpU CKaTUM PaBeH
MITa.

Tema 8: Pacuernl cTep:KHeil HAa NPOYHOCTDH U )KECTKOCTh

8.1. CtepkeHb pacTSIHYT OCEBBIMH CHJIAaMU (CM. PUCYHOK). 3ajJaHa JOMyCcTHMas BEIUYUHA
HOPMAaJIbHOrO HANPSKEHUS [G] U1l MaTepralia CTEpKHS. Y CJIOBUE MPOYHOCTH UMEET BUT ...

8.2. Ha pucyHke moka3aH CTepKeHb, BEpXHUH KOHEIl KOTOporo 3akperuieH. OO0beMHBIH Bec (Y =
0,078 MH/m*) u ipenen npounoctu (o5 = 400 MIla) MaTepuana cTepxHs M3BeCTHBL JIMuHA [, TIpH
KOTOPOM CTEP>KEHb Pa30pPBETCS, paBHA M.

8.3. DOnement KCD 3akperuieH ¢ NMOMOIIBIO HIAPHUPHO HEMOJBUKHON OINOPHI U CTEPIKHSA C
JKECTKOCTBIO TIOTIEPEYHOTO ceueHus Ha pacTsokeHue EA (cMm. pucyHok). Cuctema HarpyxeHa
PaBHOMEPHO paclpeAeeHHON Harpy3Koil ¢ MHTEHCUBHOCTBIO ¢. JlonmycTUMas BEIMUYMHA YAJIUHEHUS
crepkHs [Al] 3amana. Y ciaoBue )KECTKOCTH UMEET BT ...

8.4. Ha crepxeHb NEHCTBYeT paBHOMEPHO pacIipeielieHHasl Harpy3Ka ¢ HHTEHCUBHOCTBIO ¢ (CM.
pucyHok). 3amanel BenuwuwmHbl: E, A, [, [A] — npomycTumas BeNWYWHA Y/UIMHCHUS CTEPXKHS.
MakcumanbHO JOIyCTUMOE 3HAaY€HHE HHTEHCUBHOCTH PACIPEACIICHHON HAarpy3KH PaBHO ...

8.5. KonmoHHa HaxoauTCs 1MoJ1 AEWCTBUEM COOCTBEHHOTO Beca U CHIIbI F, IPUIIOKEHHOW B LIEHTPE
TSOKECTH TIOTIEPEYHOr0 ceueHus (CM. pucyHok). M3pectHwl Benmmuuubl: F, H, t, Y — 0OBEMHBIN Bec
MaTepuaia KOJOHHBI, Gge — MPEAET MPOYHOCTU Ha ckatue. Bolpakenue nis kosdduurenrta 3amaca
IIPOYHOCTH UMEET BULT ...

8.6. Crepxxuu ¢epmMbl (CM. PHUCYHOK) H3TOTOBJICHBI W3 XPYINKOrO0 MaTepuaia. Y CIOBHE
IPOYHOCTH TI0 JI0IYCKAEMBbIM HAIPSDKEHUSM B 00IIIEM BUJIE UMEET BUT ...

8.7. Ha pucyHKe nOKa3aH CTep>KE€Hb, HArPY>KEHHBI PAaBHOMEPHO PacCIpeeICHHON Harpy3Kou ¢
WHTEHCUBHOCThIO ¢. Bemwmuumnbl H, E, g w3BecTHBL [O] — Jomyckaemoe MepeMelIeHUue BEPXHEro
IIONIEPEYHOI0 CEYEHMsI CTEPKHSI 3aaH0. MUHMMAaJIbHO AONyCTUMAas IUIOMAb IOMEPEYHOIO CEYEHHUS
IIPU 3TOM paBHA ...

8.8. Ha pucyHke mokaszaH CTepKEHb, 3arpyKeHHbIH AByMs cwiamu F. [O.] — momycTumoe
nepemelienne ceuenuss C 3amaHo. Benmwuwnel: £, 4, L — u3BecTHbl. MaKCUMaJIbHO AOMYCTUMOE
3HaYEHUE CWIBI /” PABHO ...

8.9. CrepxkHu (hepMbl (CM. PUCYHOK) M3TOTOBJIEHBI U3 MJIACTUYHOTO MaTepuaia ¢ OJIMHAKOBBIMU
npefenaMu TeKy4ecTH Ha pacTsDKEHHE M CKaThe. YCJIOBHE NMPOYHOCTH (epMbl, M3 pacyera I0
JIOITyCKaeMbIM HalpsLDKEHUSM, UMEET BULT ...

8.10. CtyneH4arTblil cTep>)KEHb HarpykeH oceBbIMU cuiamu. M3BectHsl: [, = 100 MIla —
JIOTIyCKaeMoe HallpshKeHUe Ha pacTsikeHue, [o]c = 500 Mlla — nonyckaeMoe HanpsbKeHHE Ha CiKaTue,
JIMHEWHBIN pazMep ¢ = 2 cM. MakcuMaabHO JONMYCTUMOE 3HAYEHUE mapameTpa F paBHO MH.

8.11. Ha pucyHke nmoka3aHa cuMMeTpu4Has gpepma, HarpyxenHas cuioil F. Benuuunsl E, A4, L,
0. M3BECTHHI. [O¢] — momyctuMoe mnepememieHue cedeHus C 3amaHo. MakCHUMallbHO JOMYCTUMOE
3HAYEHUE CUJIbI F PaBHO ...
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8.12. CtyneHuaTblil CTepKEHb (CM. pUCYHOK) Harpy>xeH oceBbiMH cuiamiu. [lano: 1 = 10 cm, [o]
=100 MIIa. MakcumanbHO AOMYCTUMOE 3HaUYeHUE Tapamerpa ' paio  MH.

8.13. M3BecTHBI BenmuuuHbL: E, 4, [, A (cM. pUCYHOK). 3a30p A MOJIHOCTBIO IEPEKPHIBACTCS, KOTAa
cuiia F' cTaHOBUTCS PaBHOM ...

8.14. AbcomotHO xecTkuid nmeMeHT CK mojBelieH Ha JBYX CTEP)KHSAX M Harpy»KeH CWion F
(cM. pucyHok). M3BecTHBI BeNWYMHBL: cuia F, TMHEHHBIH pa3Mep /, [G] — momyckaemMoe HarpspKeHue
11 MaTepuana crepkHel. Bec anementa CK B pacueTax He yuuThIBaeTcsl. MUHMMAaIbHO JOMYCTUMBIE
pa3Mepsl MONEPEYHbIX CEUCHUH CTepP)KHEH UMEIOT 3HauUeHust: d =, 1=

8.15. Crepxau (epMbl (CM. PHCYHOK) H3TOTOBJCHBI U3 IUTACTHYHOTO MaTepuajia C
OJIMHAKOBBIMH TIpeAeTaMHd TEKY4YeCTH Ha PACTSIKCHHE U CKaThe. YCIOBHE MPOYHOCTH (hepMbl, U3
pacyeTa no JOMyCKaeMbIM HapsDKEHUSAM, UMEET BULT ...

Tema 9: Ynctslii caBur. Pacuer Ha caBur (cpe3)

9.1. JIpa Basa muamerpamMu di COCAMHEHBI MEXIY COOOW C MOMOIIBI0O MY(THI, COCTOSIICH W3
BTYJIKU M JIBYX IITU(DTOB AraMeTpaMu d2. CoennHEHHe nepeaaeT KpyTSaIuidi MOMEHT, paBHbIi M. [pu
HEKOTOPOM 3Ha4eHHH M BO3MOKEH cpe3 MTU(TOB MO CEUEHUSM, KOTOpble 0003HAYEHbI BOJHUCTHIMU
auHUAMU. 3HadeHus M, di, [Tcp] U3BECTHBl. MHMHUMAIBHO JOMYCTHMBIN AuaMeTp mWTH(TA d2 U3
YCIIOBUS IPOYHOCTH HA CPE3 PABEH ...

9.2. Hanpsi’KeHHOE COCTOSIHUE «UYUCTBIM CIABUIY» MUMEET MECTO NMPHU HArPYKEHUH TOHKOCTEHHOM
TPYOKH 110 cxeme, IIOKa3aHHOW Ha PUCYHKE ...

9.3. 3akoH ['yka npu 4UCTOM CABUTE — 3TO ...

9.4. Tpu MeTtaJuIMyecKHe MOJOCHI (CM. PHCYHOK) COEAMHEHBI IITHPTOM. [Tcp| — 3HAUYCHHE
JOTYCKaeMOr0 KacaTeIbHOTO HaIpsDKEHUS Ha cpe3 s marepuana mrtudra. YciaoBHe TPOYHOCTH
mTudTa Ha Cpe3 UMeeT BUJ ...

9.5. Ha nepeBsiHHyr0 netanb aercTByeT cuiia F' (cM. pucyHok). [Ipu HEKOTOPOM 3HAUYEHUH CHUITBI
MIPOUCXOUT CKAJIbIBAaHUE dTIeMeHTa abdc. VI3BeCTHBI BEMUYHHBL: b, h, [, t, Tcx — TIPEEN MPOYHOCTH TIPH
CKaJIbIBAHWHU BJI0JIb BOJIOKOH. 3HAYE€HUE CHIIbI /' B MOMEHT CKAJIBIBAHUSI OIIPENEISIETCS BBIPAKEHUEM. . .

9.6. PaamepHOoCTh MOAYJA CIBUTA — ...

9.7. Ha pucyHke NOKa3aHO KJIEEBOE COEAMHEHME BTYJIKH C BajoOM, IEpefaroliee KpyTsIuui
MoOMeHT. 3anano: M, d, [, [tep] — IomyckaeMoe KacaTelbHOE HAaIpsKEHHE Ha Cpe3 KJIEeBOrO CIIOS.
VYcnoBre NpOYHOCTH Ha CPE3 KIIEEBOTO €0 UMEET BUJ ...

9.8. Ha pucyHke nmoka3aHO CO€IMHEHHE JIBYX JIMCTOB C MOMOIIBIO psija 3akienok. CoequHeHne
Harpy>kK€HO PaBHOMEPHO paCHpPEIEIIEHHON MO KPOMKaM JIMCTOB HAarpy3Kol C MHTEHCHUBHOCTBIO ¢.
W3BecTHbl BenWYHMHBL: ¢, [, d — nAUaMeTp Tena 3aKJIENKH, [Tep] — JOMycKaeMoe KacaTelabHoe
HaIpsDKEHUE Ha cpe3 Ul 3aKiienku. M3 pacuera 3akienok Ha Cpe3 MUHHUMAJIBHO JOIYCTUMOE YHCIIO
3aKJIETIOK ONPEEIIAETCS BEIPAXKEHUEM ...

9.9. HanpsikeHHOE COCTOSIHUE «YUCTBIA CIBUTY MMOKA3aHO HA PUCYHKE ...

9.10. AnanuTHuyeckoe BbIpaKEHUE 3aKOHA | yKa Npu 4MCTOM CIIBUTE UMEET BUL ...

9.11. Ha pucynke nokasan 0ount, HarpykeHHbIH cuitoit F. [lano: d =1 cm, F = 0,01 MH, [1¢p] =
40 MIla — nomyckaemMoe KacaTelbHOE HANpsHKEHHE Ha Cpe3 TOJOBKH 0o0aTa. MHHUMAaIbHO
JOITYCTHMasi BBICOTa FOJIOBKU 0OJITa U3 pacyera Ha cpe3 paBHa __ CM.

9.12. Ha pucyHke moka3aHa AuarpaMma HaOpsDKEHUM IpU YUCTOM caBure. 3akoH ['yka
BBIIIOJIHSIETCS] HA YYaCTKE ...

9.13. Hanpsik€eHHOE COCTOSIHME «UUCTBIA CIBMI» IOKa3aHO Ha  pucyHke. lllTpuxossiMu
JUHUSAMU MOKa3aH XapakTep Aegopmaliiu. YTIIOM cIBUTra Ha3bIBAETCS yrodl ...

9.14. Ha pucyHke MokazaHo KJI€eBO€ COeIMHEHHE TpeX JUCTOB. M3BecTHO: b= 2 cM, [ =3 oM,
[tep] = 1,2 kH/cM? — nomyckaeMoe KacaTelbHOe HalpsKeHHE Ha Cpe3 KIIeeBOro clos. MakcuMaibHO
JIOITyCTUMOE 3HAUYE€HHE CUJIbI [ U3 pacueTra Ha Cpe3 KIIeeBOro ciost paBHo _ kH.

Tema 10: KpyTsimmii MomeHT. [lepopManinu ¥ HanpsiKeHUs

10.1. Ha pucyHke mokaszaH CTEp)KeHb, paboTaomuii Ha kpydeHue. V3BecTHBI BenmUYuHbl: M =

0,01 MH*M, d = 10 cM. 3HaueHHe MakCHUMaJbHBIX KacaTeJIbHBIX HampspkeHuil B ceyennu C-C paBHO
MlI]a.
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10.2. Ilpu KpyueHUHM CTEpXKHS KpYIJOro IONEPEYHOr0 CEUYEHUs HAINPSHKEHHOE COCTOSHUE
MaTepuraia BO BCEX TOUKaX, 32 UCKIIOYEHHUEM TOUYEK Ha OCH CTEPKHS, — ...

10.3. Ha pucyHke mokaszaH CTyNeHYaThlii CTep)KeHb, paboTaronuii Ha KpyyeHue. Bennuuner L,
M, d, G 3amanpl. B3auMHBIN yrol mOBOpOTa NonepeyHbix ceueHnid A u D pageH ...

10.4. Ha pucyHke TmoOKa3aH CTepKeHb, paloTalommii Ha KpydyeHue. MakcumaibHOE
pacTsruBarolee HanpsbkeHue B Touke K geiicTByeT B HanpaBieHHH . ..

10.5. IlycTp 3HaU€HME KacaTEIbHOIO HANPSDKEHUs T B TOUKE | momepeyHoro cedeHus pasHo 10
MIlIa, Torga kacarenbHOE HalpsHKEHWE B TOUke 2 paBHO  MIla.

10.6. CrepxxeHb, paboTaromuii Ha Kpy4YCHHE, HAarpy>K€H PaBHOMEPHO PpaCHpeACTICHHBIM IO
JUIMHE MOMEHTOM C MHTEHCHUBHOCTBIO 71 U COCPEeNOTOYECHHBIMU MoMeHTaMu M. KpyTsamuii MOMEHT B
CpeIHEM CEUCHHH CTePKHsI, IO aOCOMIOTHON BEJIMYMHE, PABEH ...

10.7. IIpu kpydeHUU CTEP>KHSI KPYIJIOrO MOMEPEYHOr0 CEUCHUS Yrojl CABUTA U3MEHSETCS BIOJIb
paauyca 1o ...

10.8. Ha pucyHke mokaszaH cCTep)KeHb, paboTarmommii Ha KpydeHue. Kpyrsammumii MOMEHT Ha
CpPEIHEM I'PY30BOM yUaCTKE PABEH ...

10.9. B cambIX HampsiKEHHBIX TOYKAX IMOMEPEYHOTO CEUCHHMS Bajla KacaTeJIbHbIC HAMPSIKEHUS
JOCTUTHYT NpeJiesia TEKY4ECTH TOTAa, KOIla 3HaYeHe MOMEHTa M paBHoO ...

10.10. Pa3mepHOCTbh KacaTeIbHOTO HANPSIKEHUS . ..

10.11. Ha pucyHke mnokasaH CTep)KeHb, paboTaromiuii Ha KpydeHue. KpyTsamuii MOMEHT B
ceyernu C-C, mo abCOMOTHON BETMYMHE, PABEH ...

10.12. Ha pucyHke nokas3aH CTepeHb, padoTaromuii Ha kpyueHue. M3BecTHbI BEIUYHUHEL: d, Tr —
npefen TEeKydecTH IpU YHUCTOM ciaBHUre, n — Ko3(duuumeHT 3amaca Mo TEKYy4eCTH B CaMbIX
HanpsHKEHHBIX TOYKaX. 3HauyeHue M paBHO ...

10.13. Ilpu KpydyeHHH CTEp>KHSA C KOJIbLIEBBIM IONEPEYHBIM CEUECHHUEM SII0pa KacaTelbHbIX
HaANpsDKEHUH ToKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke moKa3aH CTEp)KeHb, paloTaloOmMi Ha KpydeHue. MakcumalbHbIe
KacaTeJbHbIE HAMPSHKEHUS B IIOMEPEYHOM CEUCHHUH CTEPKHS PaBHHI ...

10.15. Ha pucyHke TmOKa3aH CTepXKeHb, paloTalouMii Ha KpydeHHe. MakcuMalbHOe
pacTsruBarolee HanpsbkeHue B Touke K geiicTByeT B HanpaBieHHH . ..

10.16. Crepxenb ckpyumBaercs MomMeHTOM M. OOpa3syromas AB 3anmmaer monoxenue AB’.
VYriom ciBura sIBIsSieTCs yroi ...

Tema 11: PacueTr Ha NIPOYHOCTH NPH KPYYECHUHU

11.1. Tpyba ckpyuuBaeTcsi nByMss MoOMeHTamH. Bemuuwmuel M u [t] 3amansl. MUHMMaJIBHO
JIONyCTUMOE 3HAueHHe mapamerpa d W3 pacdyera Ha MPOYHOCTh MO JOIYCKAEMBIM HANPSKCHHUSIM
paBHoO ...

11.2. Ha pucyHKe moka3zaH CTEp)KeHb, Harpy>KeHHBIA TpemMsi MOMEHTaMH. Benudussl tr, d, M
u3BecTHBI. PakTHUecKuit K03((HUITMEHT 3amaca MPOYHOCTH U3 pacueTa Mo HANPSHKEHUSIM PaBeH ...

11.3. CrepkeHb KpYTJIOTO IOMEPEYHOr0 CEUCHHs W3 TUIACTUYHOTO Marepuaia paboTaeT Ha
KpyueHue. B pacuerax mo AomycKaeMbIM HAIPSDKEHUSAM YCIIOBUE POYHOCTH UMEET BUT ...

11.4. JleBbrit koHEI[ cTepKHA AB Kpyriioro monepevyHoro ce4eHus: AuameTpoM d (CM. pUCYHOK)
YKECTKO 3alll€MJIEH, IPaBbI YCTAHOBJIEH B MOJIIMITHUKE CKOJbXEHUs. K cTepkHIO MO NPSMBIM YIIIOM
MpUKpervieH pbraar amHoi /. Cucrema HarpyxeHa cuion F. VI3BecTHBI BeMUYHUHBL: d, [, Tr — mpenen
TEKY4YECTH NP YHCTOM CIBUTE JJIsl MaTepuaia crepkHs AB, nr — KoaduIMeHT 3anaca 1o TeKy4ecTH.
U3 pacuera no A0MycKaeMbIM HaPsDKEHUSAM MaKCUMAJbHO JTOMYCTUMOE 3HaY€HHUE CUJIbI F PaBHO ...

11.5. CrepxeHb C KpyriblM TIONEPEYHBIM CEYEHUEM, HU3TOTOBJICHHBIM W3 IUIACTHYHOIO
MaTepuaia, paboTtaer Ha KpyueHue. OnacHbIM (IIpeeIbHBIM) HAMIPSKEHUEM ISl CTEPKHS SBIISETCH ...

11.6. CrepxkeHb KpYyIJIOro IONEPEYHOTO CEYEHHUs M3 XPYINKOro Marepuaiga paboTaeT Ha
kpyuenue. [Ipu pacyere 1o 10nMyckaeMbIM HAMPSIKEHUSIM 32 MPEeIbHOE HANIPSKEHHE TPUHUMAETCA. .

11.7. CtepkeHb KpYIJIOro IMOMEPEYHOro CEYEHHUs U3 IUIACTHYHOrO MaTepuana paboTaeT Ha
kpyuenue. [Ipu pacuere mo nomycKkaeMbIM KacaTelIbHBIM HaNpsKEHUSIM 3a MpeielibHOE HaIpshKeHHe
IPUHUMAETCH ...
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11.8. Ha pucynke moka3aH CTep)KeHb, pabOTaIOIMKA 10 KpydyeHue. VI3BeCTHbI BenMWYuHbL: M =
0,01 MH*wM, [t] = 50 MIla — nomyckaemoe KacaTeiabHOE HampspkeHue. M3 pacdeTa Ha MPOYHOCTH 1O
JIOITYCKAaeMbIM KacaTeJIbHBIM HAIPSHKEHUSM MUHUMAJIBHO JOMYCTUMBINA JUAMETP CTEP/KHSA paBeH
CM.

11.9. Ha pucynke nokaszana tpy0a, paboTaromas Ha kpydeHue. 3amansl Benuuusbsl: M = 0,05
MH*wm, D = 20 cMm, d = 15 cm, npenen TekydecTu npu 9uctom casure T = 100 MIla. ®aktudeckuit
K03 (UIIMEHT 3amaca U3 pacuera o TeKy4eCTH B CaMbIX HANPsSYKEHHBIM TOYKAX PaBEH ...

11.10. Ha pucyHkax mOKa3aHbl 4YEThIpE BapUaHTa HArpyKe€HUs OJHOIO M TOIO JK€ Baja
MomeHTamMu M, 2M, 3M wn 6M. Ban Oyner uMeTh HaMMEHBIIMK IWAaMETP MPH €r0 HArpy>KEHUH I10
BapHaHry ...

11.11. Ha pucyHke mnmoka3aH cTep>KeHb, padOTaroNuii Ha KpydeHue. Eciu HanpaBieHrne MOMEHTa
M| W3MEHMTb Ha IPOTHUBOIIOJIOKHOE, TO IPOYHOCTh CTEPXKHS M3 pacueTa M0 MaKCUMaJIbHBIM
KacaTeJIbHbIM HaIIPSIKEHUSM ...

11.12. Crepxxenp pabGotaer Ha KpydeHue. Bemmuumnsl M u d 3amanel. W3 ycioBus
PaBHOIIPOYHOCTH O HAMPSIKEHUSIM THAMETP Bajla HAa IPABOM IPY30BOM YYACTKE PABEH ...

11.13. Ha pucyHKe mokaszaH CTep)KeHb, paboTarouuii Ha KpydyeHue. 3aganbl BenduHbl: d = 10
CM, TIpeIeIl TEKy4eCTH MpH YucToM casure T = 120 MIla, koaddumueHT 3amaca mo TeKydectu nr = 2.
W3 pacyera mo JOMyCKaeMbIM KacaTEJbHBIM HANpPSDKEHUSM MAaKCHUMaJbHO JONYCTHUMOE 3HAaYCHUE
MomeHTa M paBHo  kH*M.

11.14. CrepxeHb KpyIJoro IOMEPEYHOr0 CEYEHHUs U3 XPYINKOro Marepuaia paboTaeT Ha
KpyueHue. [lonmyckaemoe HanpsiKeHHe onpeaensercs no Gopmysie ...

11.15. [lomyckaemoe Hampspke€HUE JJs IUIACTUYHOIO MaTepuaia IpUd 4YHCTOM  CJIBUIE
ompenensiercs mo ¢popmyne [t] =
Tema 12: PacyeT Ha )KeCTKOCTH IPH KPYUYEHHUHU

12.1. OTHOCUTENBHBIN YTOJI 3aKpYUMBAHUS AJIs1 CTEPIKHS C KPYIJIBIM CEYEHHEM ONPENENsIeTCs 110
dbopmye ...

12.2. CTepieHb CKpyuMBaeTCs ABYMs MOMeHTaMu (cM. pucyHok). d = 10 cm, G = 8*10* MI1a,
[t] = 50 MlIlIa, [06] = 0,0017 pam/m. N3 pacueroB Ha MPOYHOCTH M KECTKOCTh MAaKCHMAJIbHO
JoITycTUMast BeJMunHa MoMeHTa M paBHa  MH*wm.

12.3. Ha pucyHke mokas3aHbl JBa CTEp)KHS W3 OJHOTO Marepuaia, paboTarliiue Ha KpydeHHe.
[Tonepeunoe ceuenus crepxxus I — kpyr. Crepxens Il mycToTenslii ¢ monepeyHsIM ceueHHEM B (opme
KOJbp1a. OTHOIIEHHE )KECTKOCTH ITONEPEYHOIO CEYEHUS CTEPKHS | K )KECTKOCTH MOMEPEYHOT0 CEUEHUS
crepxkHs Il paBHO ...

12.4. Ha pucyHke moKa3aH CTEP)KECHb, UCIBITHIBAOIINKN Aedopmaruio kKpydeHue. M3BecTHbIe
BenuuuHbL: M, d, G — MOZlyllb CIBUTA MaTepuaia CTepkHs, [®] — qomyCTUMBIA OTHOCUTEIBHBIN yroi
3aKpy4YMBaHMs. Y CJIOBHE KECTKOCTHU JJIsl CTEPIKHS UMEET BUL ...

12.5. Ha pucyHke mokaszaH cTep:KeHb, paboTarouiuii Ha kpydenue. Benuuunst L, G, Jp, [@c]
(momyckaemsIii yron moBopota cedenus C) 3amanpl. MakCUMabHO JOMYCTHMOE 3HaYeHHEe MOMeHTa M
PaBHO ...

12.6. Ha pucyHke noka3aH CTE€p)KeHb, paboTalouii Ha kpyueHue. M3BecTHbl Benu4yuHsbl: [, GJp,
M. Yron noBopota ceuenusi C paBeH HYIIO, KOTJiJa MOMEHT M| UMEET 3HAUYCHHUE ...

12.7. Pa3MepHOCTb OTHOCUTENIBHOTO YIJIa 3aKPYYUBAHHUS ...

12.8. Ha pucyHnke mokasaH Baj, CKpyduBaembiii MmomeHTamu 2M, M, M. Benuuunsl d, G u [0]
n3BecTHBI. Ecnu [0] — momycTuMBIiA yroil 3aKkpyduBaHus, TO MAaKCUMAJIBHOE KacaTeIbHOE HANPsHKCHUE
B [IONIEPEYHOM CEUEHUU Bajla PaBHO ...

12.9. Ha pucyHnke mokaszaH cTepkeHb JIUHOM [ = 15 cM, paboTtaronuii Ha kpydenue. KoHiieBbie
CEUEHHUs CTEP)KHS MOBEPHYJINCh OTHOCUTENIBHO Apyr Apyra Ha yroa ¢ = 0,017 paa. OTHOocUTENbHBIN
yroJl 3aKpy4MBaHMs PaBEH ...

12.10. CrepxeHb, TOKa3aHHBIA HAa PUCYHKE, MCHBITBIBACT Achopmaluio KpydeHue. M3BecTHBI
BeNMYMHBL: M, [, [@c] — momycTuMblid yros moBopota nomnepeuHoro ceuenus C B pagmanax, G —
MOJyJIb CABUTAa MaTepuala cTepkHs. MUHUMaNIbHO AOMYCTUMOE 3HAUeHUE AruaMeTpa d paBHoO ...
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12.11. JleBblii koHer cTepkHs AB (CM. pHUCYHOK) JKE€CTKO 3allleMJICH, MpaBblii YCTAHOBJICH B
MNOJNUINITHUKE CKONbXeHus. DnemeHT BC abcomoTHO >xecTkuid. M3BectHnl Benwuunbl: [, GJp, —
KECTKOCTh IONEPEYyHOro ceueHus: crepkHsi AB Ha kpydeHue, [0] — mgomyckaemas BelMYHMHA
BEPTUKAIBHOIO NepeMenieHus Touku C. MakcumanbHO JOIyCTUMOE 3HAY€HHE CHIIbI [ paBHO ...

12.12. MakcuManbHbIii OTHOCUTENBHBIA Yroj 3aKpyuyMBaHUs JI1 CTEP)KHS, MOKa3aHHOIO Ha
pucyHKe, paBeH ... U3BecTHbI BenuunHbl: M, d, G — MOAYyJb CABUTA MaTepHasia CTePIKHS.

12.13. Ha pucyHke mokasaH cTep>kKeHb, CKpy4nBaeMblii TpeMst MOMeHTaMu. Benuuunel M, G, d,
[@]a-c (mOTTyCcTHMBIN B3aUMHBIN YroJl TOBOPOTA KOHIIEBBIX CEUCHUM CTEP)KHS) M3BECTHHI. M3 pacuera
Ha )KECTKOCTh MAaKCUMAJIbHO JIOyCTUMOE 3HAa4Y€HHE L PaBHO ...

12.14. Ha pucyHke noka3aH OMacHBI y4acTOK Baja, padOTalOMMK Ha KpydYeHHUE NP 3HAUCHHSIX:
M =8 xkH*wm, [t] =35 MIla, [0] = 0,5 rpag/m, G = 0,8*10'! Ta.

1o pe3ynbpraraM IpOBEPOUYHBIX PACYETOB HA )KECTKOCThH U MPOYHOCTh MOXHO CKa3aTh, 4TO ...
Tema 13: [lonepeunasi cuiia, M3ru0AOMMA MOMEHT U MX 3MIOPbI

13.1. OnHomposeTHass KOHCOJIbHAsi Oajka HarpykeHa cuiiod F. Pa3smep / 3amaH. 3HadyeHus
M3TU0AI0IIEer0 MOMEHTA U MOMIEPEYHON CHJIBI 110 a0COTIOTHON BeTMYMHE B ceueHUH -1 paBHBHI ...

13.2. banka nnuHo# / HarpykeHa MomeHnToM M. [lonepednas cuma ro JyiMHe OajiKH ...

13.3. JIByxmposieTHasi KOHCOJbHAs Oalika ¢ IMIapHUPOM HarpykeHa cuinon F = 2 kH. JIunelnsii
pasmep / = 0,5 m. MakcuManpbHOE 3HA4YCHHE H3THOAIONIETO0 MOMEHTa B 0anke mo abCONMOTHOM
BEJTMYMHE PaBHO ... (KH*M)

13.4. Cxema HarpyXeHusi KOHCOJbHOM Oallku BHEIIHEH Harpy3koil Ioka3aHa Ha PHUCYHKE.
3HavYeHHEe MaKCUMAJIbHOTO M3THOAIOIIEr0 MOMEHTa MPH MEepeHoce maphl cuil ¢ MoMeHToM M = Fl u3
ceueHus A B ceueHue B ...

13.5. Ha cxeMe moka3aHa OTCEUEHHas 4YacTh OaJlKW W Harpyska, JEHCTBYIOIIas Ha Hee.
HeBepHbiM siBIsIeTCS yTBEPIKICHUE, YTO U3THOAIOMINNA MOMEHT ...

13.6. Dmropa m3rnbaromyux MOMEHTOB MOKa3aHa Ha PUCYHKE. B oTHomleHWH AEHCTBYOIICH Ha
0anKy Harpy3KH, HEBEPHBIM SIBJISIETCS YTBEPXKACHUE, YTO ...

13.7. Onnomnponernas 6anka BC mgmunoi 3/ Harpyxkena cwioit F' u momeHTom M. Tlonepedynas
cuna B ceyenuu -1 Oyner paBHa HyI10, eciy 3Ha4eHue M paBHO ...

13.8. Ha pucynke mokazana smropa nonepeyHbix cuil. [IpaBuiabHBIM SIBISIETCS YTBEPXKICHHUE,
4ToO..

13.9. Ha cxeme moka3zaHa OTC€YHas 4YacTh CTEpKHS M Harpyska, JEHCTBYIOIIAass Ha HeEe.
HeBepHbiM siBsIeTCS yTBEPIKICHUE, YTO U3THOAIOMINNA MOMEHT ...

13.10. Ha pucyHke mokazaHa OTCEYEHHas YacTh OAJIKM W Harpys3ka, IEHCTBYIOIAs Ha Hee.
HeBepHbIM siBIsieTCS YTBEPKIEHUE, UTO NTONIEpPEYHAsi CUJIA ...

13.11. Opnnomponernass Oanka BC nmounoit 3/ HarpykeHa cwiod ¢/ W paBHOMEPHO
pacrpeneneHHOM Harpy3Koi MHTEHCUBHOCTH ¢. MaKcUMalbHble 3HAYeHHUs W3THOAI0NIEr0 MOMEHTA U
MOTIEPEYHOM CHJIBI 110 a0COIIOTHOM BEJIMYUHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke Imoka3zaHa 31ropa nonepeyHsix cuil. HeBepHbIM sABIIsI€TCS yTBEPAKACHUE, UTO..

13.13. Ha cxeme moka3zaHa OTCEYEHHass YacTh OallKM M Harpys3ka, JIEHCTBYIOIIas Ha Hee.
HeBepHbIM siBIsIeTCS yTBEPIKICHUE, YTO U3THOAIOMINNA MOMEHT ...

13.14. KonconpHas Oanka jmuHOU 2/ HarpykeHa cuiamu F u F. Ceuenue I-1 pacmnomnoxxeHo
OeckoHeuHO ONMM3KO B 3ajenke. M3rubaromuii MOMEHT B ceueHuHu [-I paBeH HyIO, €ciaM 3Ha4YeHHE
cuiiel F1 paBHO ...

13.15. Dmiopa wu3rubarOmMX MOMEHTOB TIIOKa3aHa Ha puCyHKe. HeBepHbIM sBiseTcs
YTBEPKJICHHE, YTO MOINEPEYHAsI CUIIA ...

Tema 14: Hanps:keHus1 B NONePeYHOM CeYEeHHMH CTEP:KHS NMPH MJIOCKOM HU3rude

14.1. MakcuMalnbHbIE KacaTelbHBIE HAINpPSDKEHUS B Oallke MPSMOYTOJbHOTO CEUCHHsI, KOTIa
¢dopma 1 pazMepbl IOMEPEYHOTO CEUEHUS MO JUTMHE HE MEHSIOTCS, BOZHUKAIOT B TOUKAX IMOMEPEYHOTO
CEYEHHUs, B KOTOPOM ...

14.2. DOmiopa pacnpeneneHus KacaTelbHBIX HANPSOKEHUM 10 BBICOTE MPSIMOYTOJBHOTO
MOTIEPEYHOr0 CeUeHus OaIKM MMOKa3aHa Ha CXEME ...
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14.3. [lyns onpenenieHus: HOPMAJIbHBIX HAINPSDKEHUHM B TOYKAaX IMONEPEYHOro CEUYeHUs OAJIKH MpU
MJIOCKOM M3TH0e HCcTodib3yeTcs Gopmyna ...

14.4. KoHconpHast Oanka npsiMOYroJIbHOTO CEUEHUs C pazMepamu b u h HarpyxeHa cuwiamu F.
Jlunetinpit  pasmep [/ = 10h. OTHOIIEHHE MAaKCUMaJbHOTO HOPMAJIBHOTO HANPSDKCHHS K
MaKCHMaJIbHOMY KacaTelIbHOMY HAIIPSHKEHUIO B 0ANIKe (Gmax/Tmax) PABHO ...

14.5. Tlpu ompeneneHuu HaWOONBIIETO HOPMAJIBHOTO HANPSHKCHHUS B TOTEPEYHOM CEUCHUU
OaJku, TIPH MJIOCKOM U3THOE, UCTIONB3YIOT GOPMYIY ...

14.6. KoHcomnb mmrHOM / TPSAMOYTOJIBHOTO CEUCHHUsI ¢ pasMepamu b u h HarpykeHa cuioit F. [1pu
YBEIMYECHUH JTMHEHHBIX pa3MepoB OalKH B [Ba pa3a MaKCUMaJIbHOE HOPMAJIbHOE HANIPSKEHHUE ...

14.7. Ha KOHCOJIbHYIO CTYNEHYATYIO OQJIKy JIMHOW 2/ ACHCTBYET paBHOMEPHO pacmpeereHHas
Harpy3ka MHTEHCUBHOCTH ¢q. IlomepeuHoe ceueHHe JIEBOH CTYNEHH — KBaJapar C pa3mepamu bxb,
mpaBasi — HMMEET NPSIMOYroJibHOE cedeHue c pasmepamu b u 2b. MakcuManabHOE 3HAUYEHUE
HOPMAaJIbHOT'O HampsikKeHus B Oanke paBHO ... (KoHIEHTpanuio HanpsHKeHuil He yYUTHIBATD).

14.8. OgHomposeTHass KOHCOJIbHAs Oajka MPsIMOYTOJBHOTO CEYeHHs C pasMmepamu b u 2b
HarpyxeHa cuiod F. Jluneitnoie pasmepsl b u [ = 200 3amanbl. B ceyenun I-I 3HaueHue
MaKCHMaJbHOTO KacaTeJbHOI'O HANpsHKEHUS paBHO T. MaKcHMalbHOE HOpMalbHOE HANpsKEHUE B
OaJike paBHO ...

14.9. Dmiopa pacnpeneneHus HOPMAIbHBIX HANpsOKEHWH TpU  4uCTOM U3rube  Oankw,
MOKa3aHHOM Ha cCXeMe, UMEET BU[ ...

14.10. 'eomeTpuyeckoe MECTO TOYEK B MOMEPECUHOM CEUCHHM CTEPKHS MPH U3THOEe, B KOTOPBIX
HOpMaJIbHbIE HAMPSKEHUS! paBHbBI HYJIIO, HA3bIBAETCA ...

14.11. Ilpu muiockoM mornepeyHOM HM3ru0e B TOYKaxX IOMEPEYHOT0 CEYeHHs B OOLIeM cirydae
BO3HUKAIOT HaIPSHKEHUS.

14.12. Dmropa pacripeneneHus HOPMAIbHBIX HANpsDKEHUH MO BBICOTE ceueHus Oamku [-1 ¢
pasmepamu b U h UMeeT BHUJ ...

14.13. KoHconp 1MHOM / MPAMOYTroJbHOTO CEUYEHUsl ¢ pasMepaMu b u s HarpyxeHa cuioi F.
Ecnu BbICcOTY /£ yBenuuuTh B J1Ba pa3a, a IIMPUHY D yMEHBIIUTh B JBa pa3a, MaKCHMalbHOE
HOpMaJIbHOE HamnpspKeHUe B Oalke ...

14.14. KoHconpHas Oanka JIWHON [/ WMMeEeT JBa BapuaHTa PACIIONIOXKEHHUS MPSIMOYTOIBHOTO
nomnepeyHoro cedenus. Cuna F, nuHEWHBIe pa3Mepbl b u h 3amanbl. B omacHoM ceueHun Oanku
OTHONICHHE HauOOJIbIINX HOPMAJIbHBIX HANPSXKEHUH GA\GB PaBHO ...

14.15. lns ompeneneHusl KacaTelbHBIX HANPSIKCHUH B TOYKAX MOMEPEYHOrO CEUCHHs OalIKH,
MIPH TUIOCKOM TTOMIEPEYHOM H3THOE, UCTIONB3YIOT GOpMYIYy ...

Tema 15: Pacuer 0a/10K HA IPOYHOCTH

15.1. OpnomponeTHass aepeBsHHas Oanka [IMHOM [ = 6 M HarpyxeHa paBHOMEPHO
pacmipenesieHHON Harpy3Koi HHTEHCUBHOCTHU ¢. [lnamerp monepedroro ceueHus d = 30 cm. 3HaueHue
JIONyCKaeMOTo HOpMaJibHOTO HanpsbkeHus [G] = 10 MIla. M3 pacuera Ha IpOYHOCTH IO HOPMAJIBHBIM
HANPSDKEHUSIM MaKCUMaJIbHO JOMYCTUMOE 3HaYeHHE HHTEHCUBHOCTU HArpy3ku g pasHo _ (kH/m)

15.2. KonconpHas 6anka JUIMHOM HarpykeHa cuioi F. CedeHue npsMOyroJibHOE ¢ pa3Mepamu b
u h. B cedennn I-1 makcumanmbHOE HOpMabHOE HAmMpsDKeHHE paBHO . llpemen Tekydectu st
MmartepHaia 0aJku Gr 3a1aH. Koagurment 3anaca npoyHOCTH MO0 HOPMAJIbHBIM HAIIPSDKEHHUSIM PaBEH. .

15.3. banka uMeeT MpsMOYTroJibHOE MOTNepeYHoe ceueHue ¢ pazmepamu 2b u 3b. Ilpu moBopoTe
MOTIEPEYHOr0 CEYeHUs U3 TOJIOKEHUsI A B MoyIokeHue B rpy3onoabeMHOCTh Oaiku, U3 pacyera 1o
HOPMAJTbHBIM HAPSDKEHUSM, ...

15.4. Tlpu pacuere Oanku Ha TPOYHOCTH MO KacaTeIbHBIM HAIpsOKEHUsM, Korga dopma u
pa3Mepsl NONEPEYHOI0 CEUYEHNUS 10 IMHE HE MEHSIOTCS, ONTACHBIM CYMTAETCS CEYECHHUE ...

15.5. OgnonponeTHas Oanka AJIMHON [ Harpy)XKeHa B cepenuHe mpojera MoMeHToM M. @opma u
pa3Mepbl TONEPEYHOI0 CEYEHHUs MO JJIMHEe OalKu He MEHSIOTCS. 3HaueHHe JO0MyCKaeMoro
HOPMAJIbHOTO HampsDKeHWsl i MmaTepuana Oanku [G] 3amaHo. M3 pacdera Ha TPOYHOCTH IO
HOPMAaJIbHBIM HAIPsDKEHUSIM MOMEHT COIPOTHBIICHUS MONEPEUYHOr0 CEUYEHUs Mpu u3rude W, nomkeH
OBITH HE MEHBIIIE ...
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15.6. KonconbHas Oanka NOpSAMOYTOJIBHOTO CEUEHHUs C pa3MepamMu b u 2b HarpyxeHa
pPaBHOMEpHO paclpeleleHHOW Harpy3koi. JlomyckaemMoe HOpMajbHOE HAaIpsDKeHHE NI MaTepuaia
O6anku [oc] 3amano. M3 pacdyera Ha NIPOYHOCTH MO HOPMAIbHBIM HANPSIKEHUSM MAaKCHUMaJIbHO
JOIYCTUMOE 3HaYeHHe UHTEHCUBHOCTH Harpy3KH ¢ PaBHO ...

15.7. Ilpu nnockoM u3rude MakCHUMajbHble HOpMAaJlbHBIE HANPSKEHHS JCHCTBYIOT B TOYKax
MOTIEPEYHOI0 CEUEHUS, ...

15.8. OgHonposieTHast ABYXKOHCONbHAs Oalika HarpykeHa cwioil F. K 6anke TOMOJHUTENBEHO
npukiaasBaeTcs cuwia F1 = F. C u3MeHEeHuEM CXeMbI Harpy>KEeHUsI IPOYHOCTh OaJIKH ...

15.9. KoHconbHas Oanka npsiMOYroJbHOTO cedeHust HarpyxeHa cuiioil F = 3 kH. Jlomyckaemoe
HOPMAaJIbHOE HampspKeHue NIl Marepuana Oanku [c] = 160 MIla, nureiHbnd pasmep b = 20 mm.
Haubonpias qrHa KoHCONMM [ U3 pacyeTa Ha MPOYHOCTH 110 HOPMAIBHBIM HANPSKEHHUSIM paBHA
CM.

15.10. JIBe Ganku OMMHAKOBOTO MOIMEPEYHOTO CEUEHHUS M3TOTOBJICHBI M3 OJIHOTO MaTepHayia u
Harpy)XeHbl PaBHOMEPHO paclpeleIeHHOW Harpy3Kod ¢ WHTEHCHBHOCTBIO ¢. banku Oymyt
PaBHOMPOYHBI, KOTJa JUIMHA KOHCONIW /i paBHa . BnusHueM KacaTeNbHBIX HaNpsSKEHUH
npeHeopeyb.

15.11. KonconbHast Oanka nnuHON [ HarpykeHa MOMEHTOM M. 3Ha4YeHHE JTOMyCKaeMOTO
HOpPMAJIbHOI'O HaIpsKEHUA [G] u3BecTHO. M3 pacdyera Ha MPOYHOCTH 10 HOPMaJbHBIE HAIIPSHKEHUSAM
MUHUMAJBHO JIOMYCTUMOE 3HAaUYE€HUE AUaMeTpa MONepeyHoro cedeHust d paBHo ...

15.12. KonconpHast Oanka mmmHOW / = 1,5 M HarpykeHa paBHOMEPHO pacIpeaesieHHON
Harpy3koi mHTeHCHBHOCTH ¢ = 640 H/M. [lomepeuHoe ceueHne — paBHOOEAPECHHBIH TPEYTOJIHHUK.
JlommyckaemMoe HOpManbHOE HampspDKeHue s Matepuana Oanku [c] = 160 MIla. 13 pacuera Ha
IPOYHOCTH IO HOPMAJILHBIM HAIIPSDKEHUSM pa3Mep MOMEPEeYHOro cedeHus 6anku b paeH  (cwm).

15.13. Ilpu pacuere Oaqku Ha MPOYHOCTH MO HOPMAIBHBIM HAMPSDKEHUSIM, Korjga dopma u
pa3Mepsl MOMEPEeYHOr0 CEUEHUs 10 JUTMHE OaIKH HE MEHSAIOTCS, ONTACHBIM CYMTACTCS CEYCHHE ...

15.14. OnnomponieTHass Oanka anuHOW [ HarpyxkeHa mMomeHTOM M. K 0anke JOMOTHUTEIHHO
npukiaapBaercss MOMeHT M1 = M. C U3MEHEHHEM CXeMbl Harpy>KeHHs IPOYHOCTh Oalku ... Y4ecTh
TOJIbKO HOpMaJIbHbIE HANPSIKEHUSI.

15.15. OnnomponerHass Oanka anuHOW [ HarpyxkeHa cuioi F. CedeHue NpsIMOYroJbHOE C
pasmepamu 2b u 3b. Ilpemen TexydecTu ansa marepuana Oanku or 3amaH. KoaddumumeHT 3amaca
IIPOYHOCTH 10 HOPMAJIbHBIM HAaNPSYKEHUSAM PABEH ...

Tema 16: Ilepememenusi npu u3rude. Pacuer 6a10k HA KeCTKOCTh

16.1. Konconbnas Oanka anuHoit / = 80 cM Harpyxena momeHtoM M = 40 Hwm. [lomepeunoe
ceueHne OanKky MPAMOYroibHUK: b = 4 cM, h = 0,6 cM. Moxynb ynpyroctd matepuana E = 2%10°
MlIla. Paguyc kpuBu3HbI 6anku B ceueHuu I-1 pasen  (m).

16.2. KonconpHass Oanka aIWHON [ Harpy)KeHa paBHOMEPHO pacHpeleieHHON Harpy3kou
MHTCHCUBHOCTHIO ¢. Moaynp ynpyroctu matepuana E. CedeHue Kpyrioe auamerpom d. Pammyc
KPUBU3HBI OCH OalIKU B OTIACHOM CEYEHHUH PABEH ...

16.3. CrepxkeHp M3 OJHOPOAHOIO MaTepuana HarpyxeH MomeHTamu M. JKecTkocTh
MOTIEPEYHOro ceueHus: Ha u3rud Ely o AMHe NOCTOSIHHA. Pagiyc KpUBU3HBI p OCH CTEP)KHSI PaBEH ...

16.4. Crepxenb JuinHOM [ HarpyxeH MoMeHTamMu M. XKecTKOCTh MonepeyHoro ceyeHus Ha u3ruo
EJ. no nnuHe noctosHHa. IIpu yBenudyeHUM UIMHBI CTEpPXKHS B JIBa pa3a paguyC KPUBU3HBI p OCH
CTEPXKHS ...

16.5. JlepeBsiHHast Oajika MPsIMOYTOJBHOTO CEYEHUsI HMIMPHUHOH b = 6 cM BBICOTOH h = 4 cMm
M30THYTa Ha Jyre OKPYKHOCTH paamycom 40 M. Monayns ympyroctu aepesa £ = 10* MIla.
MaxkcumanbHOe HanpsbkeHue B 6anke pasuo  MIla.

16.6. OmHonponeTHas Oanka JIMHOW / B cepenuHe TpoJieTa HarpyxkeHa cuioil F. JXKecTkocTs
MOTIEPEYHOT0 ceueHus: Ha u3rud EJ, mocTosiHHa mo jyuHe. [Ipu yBenuyeHuM JUIMHBI MPOJIeTa B J(BA
pasza MaKCUMaJIbHBIN TIPOTHO ...

16.7. Konconp anuHoit 2/ HarpyxeHa IByMs MOMEHTaMu. JKeCTKOCTh MONEpPEeYyHOro CeYeHus: Ha
u3ru6 EJ, mo nnuHe moctosHHA. [Iporm® cBOOOAHOrO KOHIIA KOHCOJIM PaBeH O, €ClIM 3HAYCHHUE
MOMeHTa M paBHO ...

33



16.8. Ha pucyHke mokasaH MpuMepHBIA BUJ U30THYTON ocu Oanku. Cxema Harpy:KeHus: OalkH,
COOTBETCTBYIOIIAs MPEICTaBIEHHON (hopMe n3ruda, nokazaHa Ha CXeMe ...

16.9. KoHconp Ha MOJOBHMHE AJMHBI Harpy:k€Ha pPaBHOMEPHO pACIPEAEICHHOW Harpy3skoin
uHTeHCcUBHOCTH ¢ = 20 kH/M. Moayns ynpyroctu matepuana 6anxu E = 10* MIla, pasmep / = 2 M.
[Iporu6 Ha cBOOOAHOM KOHIIE KOHCOJHM HE JOJDKEH mpeBbimath [0] = 1 cm. U3 ycnoBus xecTKocTu
JTUaMeTp TIOTIEPEYHOTO CeUeHUs d paBeH  (CM).

16.10. KonconpHast Oanka 1ymHOM 2/ HarpyxeHa cuiod F u momeHToM M = Fl. Pa3mepn
MOTIEPEYHOT0 CEUCHHS IO JuHE Oanku He MeHstoTcs. Moaynb ynpyroctu Marepuana E. dopma
U30THYTOM OCH OaJKu Ha TMEPBOM YYaCTKE ONMCHIBACTCS KPHUBOU MOpsAJIKA, a Ha BTOPOM

nopsiKa.

16.11. OgaonposieTHast Oanka JUIMHOM /, BRICOTOW /1 Harpy:keHa paBHOMEPHO pacIipeieleHHON
Harpy3koul. Pagnyc KpuBHU3HBI HEUTPATLHOTO CIIOS OAKW B CEpelIUHE MpojeTa paBeH p. KeCcTKOCTh
MOTNIEPEYHOT0 ceueHus Ha u3rud EJ, mo Bcel aIuHE MOCTOSHHA. MaKCUMalbHOE HOPMabHOE
HarnpspKeHue B Oanke paBHO ... (BausHue nonepevyHoil cuibl Ha N3MEHEHHE KPUBU3HBI HE YUUTHIBATH ).

16.12. Yyactok Oanku Harpy>xeH paBHOMEPHO PacTpeeIeHHOW HArpy3Kol WHTEHCHBHOCTH (.
Mopyns ynpyroctu Marepuana £. I1o qinuHe ydacTka pa3Mmepsl IONEPEYHOTO CCUECHUS HE MEHSIOTCH.
®dopma ocu U30THYTON OAJIKU HA JAHHOM YYacTKE OTMCHIBACTCS KPUBOU nopsiaKa.

16.13. Koncons anuHol / HarpykeHa cuioil F. CeueHne Oanku npsMOYToJbHOE ¢ pa3mepamu b
u h. Monynp ynpyroctu Marepuana E. [lpu yBenwdyeHun nuHEHHBIX pasMepoB ([, b, h) B aBa pasa
3HaYeHHE MaKCHUMaJIbHOTO Mporuoa ...

16.14. KoHnconpHas Oanka amuHON 2/ HarpykeHa cujiaMu F. Moaynb ynpyrocta matepuana FE,
0CEBOI MOMEHT MHEepLUU ceueHus Jy 3aaanbl. [Iporu0 KOHIIEBOro ceueHus MPUMET 3HaYeHHe O, Koraa
3HAYEHUE CUJIbI F PaBHO ...

16.15. KoHconp HarpyxkeHa BHEIIHUMH MOMeHTaMH. [IpuMepHbIil BHJI M30THYTOW OocH Oaiku
IIOKa3aH Ha CXEME ...

Tema 17: Buabl Harpy:KeHusi CTep:KHs

17.1. Ilpu 3amaHHOM BapyaHTe Harpy»KEHHUs paMbl BHEIITHUMU CUJIaMH y4acTok | paboraer Ha ...

17.2. OueHky npo4HOCTH MaTepuaia IpHy 3aJaHHOM HalpsyKEHHOM COCTOSIHUU B OIACHOM TOYKE
CTEp>KHSA C KPYTJIbIM CEUYCHHEM IIPOBOJAT C UCIOIBb30BAHUEM TEOPHI IPOYHOCTHU IPU:

17.3. Ilpu 1aHHOM BapHaHTE HArPY>KEHUs CTEP>KEHb MPSMOYTOJILHOTO CEYEHUs C pa3MepaMu b u
2b UCTIBITHIBAET ...

17.4. Pama kpyrioro ceueHus: HarpyxeHa cuioi F. KpydueHue M MIOCKHIA MMOMEpEUHbId N3rHo
HCITBITBIBACT(-F0T) YYaCTOK(-KH) ...

17.5. Cxema HarpykeHusl CTEpXHS KBaJIpaTHOI'O CEYEHHs BHEIIHMMHU CHJIAaMU IIOKa3aHa Ha
pUCyHKe (OJHA CuJa JIEKUT B IJIOCKOCTH YEepTeXa, BTOpas — MEPHEHIUKYIAPHO IUIOCKOCTH).
Hedopmaruu (pacTspkeHUE, KpyueHUE U TUIOCKUHN MONepeYHbId U3ru0) OAHOBPEMEHHO BO3SHUKAIOT HA
ydacTtke (-ax) ...

17.6. Cxema HarpyKeHusi CTEp)KHS BHELIIHUMHM CHJIAMU IIPEJCTaBI€HAa Ha pUCYHKe. [{nuHbI
Y4acCTKOB OJIMHAKOBBI M paBHbI /. TpeTHil yuacTOK CTEp>KHS UCHBITHIBACT J€(HOPMALIUH ...

17.7. Cxema HarpyXeHusi pambl IOKa3aHa Ha pHUCyHKe. llepBbIil ydacTOK HCIIBITHIBAET
, BTOpOit .

17.8. Tlpu naHHOM BapuaHTe HarpyxeHHs cTepxkeHb | paboTaer Ha nedopMaIHio pacTsKEHHE.
Ecnmu ynanmuts ogny cuity F, To ctepkeHb | OyneT ucnbIThIBaTS ...

17.9. CrepxeHb MPsIMOYTOJIBHOTO CEUEHHs C pasMepamu b u 2b HarpyxkeH cuimamu F u Fl.
CrepyxeHb paboTaeT Ha YHCTHIA KOCON M3TM0, KOT/Ia 3HAUEHUE CUJIBI F'| PaBHO ...

17.10. Tlpu 3agaHHOM BapHaHTE HArpyK€HUs BHEIIHMMH CHUJIAMH CTEP’KEHb IPSIMOYTOJBHOTO
CEYCHHS C pazMepamMu b U 2b UCTIBITHIBAET ...

17.11. Pama Kpyrjioro monepeyHOro CedyeHus HarpyxeHa cuwiamu F u 2F. Yuactok pamsl |
UCTIBITBIBAET ...

17.12. Cxema Harpy>KeHMsI paMbl BHEIIHUMHU CHUJIaMM IIOKa3aHa Ha PUCYHKE. Y4acTOK pamsl [
OyZAeT UCHIBITHIBATh Je(OPMALIMIO KPYyUEeHHE, KOT/1a 3Ha4€HUe CUJIbl /| paBHO ...
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17.13. Cxema Harpyke€Husi paMmbl KPYIJIOTO IONEPEYHOrO0 CEYEHMsI IOKa3aHa Ha pPUCYHKE.
Yu4actok pamsbl | UCTIBITHIBAET ...

17.14. Ha ctepxeHb AeMCTBYIOT BHeIIHUE cuiibl F 1 2F. CeueHue NpsMOyrojibHOE C pa3MepamMu
b m 2b. YdacTKu CTEpXHs HCIBITHIBAIOT: a) 1 — KpydeHue, 2 — Kocol m3ru0; 6) 1 — mockuit
HOTNEepeyHbI M3rub, 2 — KpydyeHUEe U IUIOCKUN MonepeyHbld u3rud; ¢) 1 — KpydyeHue W IJIOCKUN
MOTIEPEUHBIN U3TH0, 2 — KOCOM M3TH0; 2) 1 — KpydeHue U TIOCKUH OMepEeYHbIi U3rHo, 2 — KpydeHue 1
KOCOH M3Tu0.

Tema 18: [IpocTpaHcTBEeHHBIH M KOCOM U3rud

18.1. ITonepeunoe ceueHne CTEPKHS NPSIMOYTOJIBHUK ¢ pazmepamu b u 2b. IInockocTs neicTBus
n3rubaromero MoMeHTa M pacmojiokeHa Haj yriioM 45° K TJIaBHBIM LIEHTPaJIbHBIM OCSIM. 3HAUCHHUE
MaKCHMaJIbHOTO HOPMAaJIbHOTO HAIIPSKEHUS B JAHHOM CEYEHHUHU PaBHO ...

18.2. CrepeHb KBAaIpaTHOTO CEUECHHUS HArpy»Ke€H BHEIIHUMH cwiamu F u 2F. JluneiiHbie
pa3mepsl b u / = 10b 3aganbl. 3HaUeHNE HOPMATBHOTO HAIIPSDKEHUS B TOuke B paBHO ...

18.3. CreprxeHb JIMHOM [ IPSIMOYTOIBHOTO CEUEHUS C pa3MepaMu b u 2b HarpyeH MOMEHTOM
M. IlnockocTh nelcTBHS MOMEHTa pacrojoxkeHa nox yrioM 60° x ocu y. Moaynbs ynpyroctu
Matepuana E, pazmep b u3BectHbl. JIuneiHas nedopmarus B Touke B, B HampaBIIeHUH OCU CTEPIKHS,
JOCTUTHET 3HAYCHUS €, €CIIM MOMEHT M OyZeT paBeH ...

18.4. CtepkeHb HarpyXeH cuiioi F, KoTopas pacrosiokeHa Hajx yrioMm o = 30° Kk BepTUKaJIbHON
OCH CHUMMETPHH M JICKHUT B IUIOCKOCTU cedeHus. JluHeinsle pasmepsl b u / 3amansl. HopmanbHoe
HarpsbkeHue B Touke B ceuenus I-1 paBHo ...

18.5. CtepxeHb MPAMOYTOIBLHOTO CEUEHHUsS C pazMepamu b u 2b, IIMHOM [ Harpy»K€H MOMEHTOM
M. TInockocTh AEUCTBHUS MOMEHTA PACIOJIOKEHA IMOA YoM 45° K IVIaBHBIM LEHTPaJIbHBIM OCSIM
ceueHus. OTHONIEHHE 3HAYEHU HOpMAJIbHBIX HanpsbkeHuid B Toukax B u C paBHO ...

18.6. CrepkeHb KBaJpaTHOIO CEYEHMsI HArpyKeH BHEIIHMMU cwiaMu [ u Fi. Jluneiinble
pa3mepsl [/ u b 3agansl. HopmanbHOe HanpsikeHue B Touke B paBHO Hy:i0, Koraa cuia Fi paBHa ...

18.7. IIpu kocoM u3rude MONHBIA TPOTUO CEUECHHUs CTEPKHS OMPEALNIIETCS KaK ...

18.8. CteprkeHb MPSMOYTOJIBHOTO CeUeHUs ¢ pazmepamu b = 2 cM, h = 3 cM, ninuHol [ = 40 cM
Harpy’keH BHEUIHMMHU CUJIaMu. MatepHuan CTepKHS OJMHAKOBO pabOTaeT Ha pacTsXKEHHE U CXKaTHE.
Honyckaemoe HampspkeHue s martepuana [c] = 160 MIla. M3 pacdyera Ha MOpOYHOCTH MO
HaIPSDKEHUSM 3Ha4eHue cuibl /' pasHo  H.

18.9. CrepkeHb JUIMHOMU [ MPSAMOYTOJIBHOTO CEUCHUS ¢ pasMepamu 2b u 3b HarpyxeH cusiamu £
u F. VI3mepennble nuHelHbIe Aeopmarui B Toukax B u C 1o HampaBIeHUIO OCH CTEPKHS OKa3aJIuCh
onuHakoBbl. CrenoBarenbHo, OTHOIICHUE F'1/F> paBHO ...

18.10. CrepxeHb MPsIMOYTOJIBHOTO CEYCHHUS C pa3MepaMu 2b u b HarpyxeH cuioi F, nexarien B
MJIOCKOCTH ceueHus xy noA yrioM 30° k ocu y. Moayns ynpyroctu marepuia £ u pasmep / 3a1aHsbl.
Jluneiinas nedopmanus B ToUke B 110 HanmpaBIeHUIO OCH CTEPKHS PaBHA ...

18.11. CreprkeHb MPSMOYTOJIBHOTO CEUCHHUS ¢ pa3MepaMu b U 2b HarpyXeH CrIon F, exanieil B
iockocTH xy. Pazmep / 3anan. HopmanbHoe HanpsikeHHEe B TOUKE A paBHO ...

18.12. CrepxeHb KBaapaTHOIO CEUECHHUS HArpy>XeH BHEIMIHUMH cwiamu F u 2F. JluHeitHbie
pasmepsl / u b 3amaHbl. 3Hau€HHE MaKCHMAJIBHOTO PACTSATHMBAIOIIETO0 HOPMAJILHOTO HAINPSDKEHHS B
CTEp)KHE PaBHO ...

18.13. B momepeyHOM HpPSIMOYTOJIBHOM CEUEHHM CTEpXHsS ¢ pazMepamMu b u 2b ompeneneHsl
3HayeHus u3rudaroumx MoMmeHToB M, = 2M u M, = M. HopmanbHoe HanpshkeHue B Touke B paBHoO ...

18.14. KonconbHass Oanka HarpyxeHa MoMeHTamu M u 2M. CedeHue NPSMOYTOJIBHOE C
OCEBBIMU MOMEHTaMU compoTusienus W, = 2W, W, = W. Marepuan 6ajJku 0JUHAKOBO pabOTaeT Ha
pacTsbkeHHe-cxkatue. JlomyckaemMoe HOpMallbHOE HampsbkeHHue [G] 3amaHo. M3 pacueta Ha IpOYHOCTH
110 HOPMAJIbHBIM HaIIPSDKEHUSM MUHUMAJBHO JAOIYCTUMOE 3HaUY€Hue napaMerpa M paBHO ...

18.15. CrepkeHb NPSAMOYTOJIBLHOTO CEUEHHsI C pasmepamMu b u 2b, mmHOW [ HarpyxeH
BHEIIHUMH cWiIaMu F1 U F>. 3HaueHre HOPMaJbHOTO HAapsKEHHUs B TOuke B Oyner paBHO 3HaUYEHUIO
HOPMAaJILHOTO HampspkeHus B Touke C, korja oTHomieHue F1/F> paBHoO ...

Tema 19: U3rud c pacrsizkeHHEeM-CKaTHEM
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19.1. CtepkeHb KPYIJIOro CEUEeHUs: AMaMETPOM d HarpyxeH cujioi F. 3HauyeHre MaKCUMalIbHOTO
HOPMAaJIbHOT'O HaNpsKEHUS PABHO ...

19.2. CryneHuaTblii CTep)KeHb HarpyxeH cuioil F. JluneiHwlii pasmep b 3amaH. 3HayeHue
MaKCHUMaJIbHOI'O HOPMAJIbHOT'O HANPSDKEHUS B CTEPHKHE PABHO ...

19.3. Cxema HarpyxeHus cTepxHs cwiamu F' u F = F nokazaHa Ha pucyHke. llonepeunoe
CEYCHHE — PaBHOOCIPEHHBINM TPEYrOJBLHUK C pa3MepoM OCHOBaHUS b W BbIcOTOW h. Ilpm cmeHe
HaIpaBJIEHUsl CUJIbl [ Ha MPOTHUBOIIOJIIOKHOE MAaKCHUMAJbHOE pAaCTATMBAIOIICE HANpsSHKEHUE B
IIOTIEPEYHOM CEYEHHUHU CTEPXKHA ...

19.4. CrepxeHb KpyIJIOro ceueHusl auamerpoM d HarpyxeH cwiamu F u F1=F. Ilpu cmeHe
HalpaBJICHUs CUJIbI [ HA IPOTUBOIIOJI0KHOE MAKCUMAJIbHOE HOPMAIbHOE HAIPSIKEHHUE ...

19.5. Crepxenp HarpyxeH cuiamu F u 2F. Jluneitnsiit pasmep b 3agan. 3HaueHre HOPMaIbHOTO
HanpspkeHus B Touke K momnepeyHoro ceueHus paBHo ...

19.6. CrepxeHb KBaJpaTHOTO CEYEHHMS CO CTOpPOHOM b HarpyxkeH aByms cuinamu F. Ecin
U3MEHUTh HAIpaBJI€HHE OAHOM M3 CHUJI Ha MPOTUBONOJIOKHOE, TO 3HAUYEHHE MAaKCHUMaJIbHOI'O
HOPMAaJIbHOI'O HAIIPSDKEHUS ...

19.7. CrepxeHb KBaIpaTHOTO CEYEHHUS CO CTOPOHOW b HarpyXeH BHEIIHUMU CHJIAMU. 3HAYEHUE
HOpPMAaJIbHOI'O HAaIIpsDKEHUs B Touke B paBHO ...

19.8. CrepxeHb KPYyIjoro ce4eHus AUAMETPOM d HarpykeH nByms cuwiamu F u Fi1 = F. [lpu
CMEHE HaNpaBlI€HUs CWIbl F1 Ha IPOTHUBOIIOJIOKHOE 3HAYEHHE MAKCUMaJbHOTO HOPMAJIbHOIO
HaIpsKEHUs B TIONEPEYHOM CEYEHUU CTEPIKHS ...

19.9. CrepxeHb MMeeT NPSAMOYTOJIbHOE cedeHue ¢ pasmepamu b u 2b. KoopaumHaTbl TOUKH
NpPWIOXKEHUsT Ccuibl F 3amanbl: xrp = b/4, yr = b/2. 3HaueHWe MaKCUMaJIbHOTO HOPMAJIHLHOTO
HaIpsOKEHUs 10 a0COIOTHON BEJIMYMHE PABHO ...

19.10. Crepxenb HarpyxeH cwiamu F. [lonepeunoe ceueHrne paBHOOEIPEHHBIN TPEYTOJIBHUK C
pa3mepoM OCHOBaHMA b W BBICOTOW 2b. MakcuManbHOE PACTATMBAIOLICE HANPSIKEHUE B CTEPIKHE
PaBHO ...

19.11. CrepxkeHb KPYIJIOTO CEUYCHHUS TUAMETPOM d Harpy>Ke€H BHEIIHUMH CHJIaMH. 3HAYCHHE
MaKCHUMaJIbHOI'O HOPMAJIbHOT'O HANPSKEHUS B IONIEPEUHOM CEUEHUH CTEPXKHS PaBHO ...

19.12. CtepkeHb NpsIMOYTOJIBHOTO CEYECHUs ¢ pazMepaMu b u 2b HarpykeH BHEUTHUMHU CHUJIAMU
Fu 2F. B ceuenuu [-I 3HaueHre HOpMaJIbHOTO HanpsibkeHUs B Touke C paBHO ...

19.13. Cuna npuioxeHa B LEHTPE TSDKECTU IONEPEYHOrO CEYEHHUs IO HAIpaBIEHUIO OCU
crepkHd. Ilpy mepemenieHMH CHIBl OT LIEHTPA TSDKECTH, MapayIeIbHO HAadaabHOMY IOJIOXKEHHMIO,
HOPMAJIbHOE HANPSKEHUE B LICHTPE TSHKECTH MONIEPEUHOTO CEUEHUS ...

19.14. CteprxeHb KBaJPaTHOTO CEUEHHUS CO CTOPOHOM b HArpyKeH BHEITHUMU CHUJIaMH. 3HaYEHUE
MaKCHMaJIbHOTO HOPMaJIbHOTO HAIIPSHKEHUS B CTEPIKHE PABHO ...

19.15. CreprkeHb KBaJpaTHOTO ceUEHUs ¢ pazMepamu bxb, qymmnou [ = 105 HarpyXeH BHEITHUMU
cwiaMmu 2/ n F. 3HaueHne HOpMaJIbHOTO HanpskeHus B Touke C paBHO ...

Tema 20: U3rud ¢ kpyyeHuem

20.1. Cxema HarpyeHHUsi CTEpKHS KpPYIJIOTO CEUCHHs IUaMEeTpoM d, UIMHOW / moka3aHa Ha
pUCYHKE. 3HAaU€HHE JTOMyCKAEMOTO HANpsDKEHHs Il mMaTepuana [c] 3agaHo. 3HAYEHHE NapaMeTpa
BHEIIIHEH Harpy3Kku M, 1o TeOpHH HauOOJIBIINX KacaTebHBIX HANPSHKEHUH, PaBHO ...

20.2. CtepkeHb KPYTJOTO IOIMEPEYHOr0 cedeHus nauameTrpoMm d, nmuuoit [ = 10d HarpyxeH
cuiioll F. HanpsskeHHOE COCTOSIHME, KOTOPOE NTOKA3aHO HAa PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nmonepeyHOM CEYeHUU CTEPKHS IEUCTBYIOT M3rudaromume MOMeHTol My = M, M, = 2M un
KpyTsamuidi MoMmMeHT My = 2M. CedeHue Kpyrioe avameTpoM d. 3HaueHHE OSKBUBAICHTHOTO
HaIpsDKEHUs B ONTACHOM TOYKE, TO TEOPUU HAUOOJBIINX KACATENbHBIX HAIPSXKEHUH, PaBHO ...

20.4. B onacHOM CeueHHH KPYTJOro CTEpXHs 3aJaHbl: u3rudaromue MOMeHThl My = M, M, =
2M, xpytsumii MmomeHT My = M. JlomyckaeMoe HamnpsbKeHHE I MaTepuana CTepXHS paBHO [G].
MuHMManbHO JONYCTUMOE 3HA4YeHHE JuaMmerpa d, IO TEOpUHM HaumOONBIIMX KacaTelbHBIX
HaIPSDKEHUH, PABHO ...
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20.5. CrepxeHb Kpyrjioro ceueHUs auamMeTpoM d HarpyxkeH cwiodl F. 3HaueHue
SKBUBAJICHTHOTO HAIPSDKEHHUS B OMNACHBIX TOYKax, IO TEOpUM HAMOONBIIMX KacaTeNbHbBIX
HaIPSDKEHUM, PABHO ...

20.6. CtepxeHb qUAMETPOM d, JUTHHOM [ HAarpy>KeH CHJIaMH Yepe3 aOCOMIOTHO KECTKHUM DJIEMEHT
muHon 2/. Tlpu ynaneHuu OJHOM M3 CHII TPY30IOJBbEMHOCTh cTepkHs . Ilpu pemenun 3amaun
BOCITOJIB30BaThCS TEOPHEH HAaMOOIBIIMX KacaTelbHBIX HanpspkeHui (111 Teopust mpounocTH).

20.7. CrepeHb NPSIMOYTOJILHOTO CEYeHUs ¢ pazMepaMu b u 2b HarpyxeH cuiioi F. OmacHeIMU
ABJISIFOTCS TOYKH ...

20.8. Cxema Harpy>KeHUsI KpyrJIoro CTep>kHs nuameTrpoM d = 2 oM, JummHoi / = 20 cMm nokaszaHa
Ha pPHUCYHKE. 3HAaY€HHE JOMYCKAaeMOr0 HOPMAJIBHOI'O HAIpsDKEHUs JUI MaTepuala, OJMHAKOBO
paboTaromiero Ha pacTsiKeHue u cxkatue, [c] = 160 MIla. MakcumanbHOE 3HaUEHUE CHIIBI F, KOTOPYIO
MO>XHO IPHJIOKHUTh K CTEPKHIO, U3 pacyera o HampsbkeHusaMm paBHo  H. Ilpu pemenun 3amaum
UCIIOJIb30BaTh TEOPUIO HAMOOIBIINX KacaTenbHbIX HanpsokeHui (111 Teopuro mpouHoCTH).

20.9. B nonepedyHoOM cedeHUH CTEpKHS ACUCTBYIOT M3rubaromme MoMeHTsl M, = 2M, M, = 3M
U KpyTsamuidi MoMeHT My = 4M. CeyeHue Kpyrioe auamerpoM d. 3HaueHUE SKBUBAICHTHOTO
HANpsDKEHUS. B OMACHOM TOYKe, MO TEOPUH YyIeIbHOW MOTEHIHATbHON >Hepruu (HopMOU3MEHEHMUS,
PaBHoO ...

20.10. CrepkeHb KpYIJIOro cedeHusi paboTaeT Ha KpydeHne WM u3rub. B omacHbIX Toukax
HaIpPsDKEHHOE COCTOSHUE ...

20.11. CrepxeHb IIUHOW /[ KBaJpaTHOTO CEUEHUS CO CTOPOHOM b HArpyXKeH Kak MOKa3aHO Ha
pucynke. B touke «K», momepedHoOro cedeHus pacroyiOKEHHOTO BOJU3M 3a/€JKH, HAIPSIKECHHOE
COCTOSIHME MMOKA3aHO Ha CXEME ...

20.12. CrepxeHb Kpyrioro ceyeHuss auameTpom d amuHod [ = 10d narpyxen cuiioil F.
3HaueHHE OHKBUBAJICHTHOIO HAIPSIKEHHWS B OINACHOW TOYKE CTEP)KHS, IO TEOPUH YJIEIbHOUN
NOTEHIMATIBLHON 3HEePruu (HOPMOU3MEHEHUS, PABHO ...

20.13. CrepkeHb KPYTIOTO CEYCHUS TMaMeTPOM d Harpy>kKeH Ha CBOOOJIHOM KoHIle cuiion F. Ha
paccrostHuM [ OT CBOOOAHOTO KOHIIA TNPHJIOKEHA, MEPHEHIUKYISIPHO OCH CTEp)KHS, Mapa CHII C
MOMEHTOM F/. 3HaueHHe SKBUBAJICHTHOTO HAIPSHKEHUS B OMACHOW TOUYKE CTEpXKHS paBHO ... [lpum
pelIeHUH 3a/la4id BOCIIOJIB30BATHCS TEOpUEH YAEeNbHOW MOTEHIMAIbHONW 3HEPruu (OPMOUZMEHEHHS
(IV Teopust mpoyHOCTH).

20.14. CtepkeHb KBaJpaTHOTO CEUEHHUS CO CTOPOHOM b HArpykeH MOMEHTaMH. 3Ha4YeHHE
SKBUBAJICHTHOTO HAIPSDKEHHUS B OMNACHBIX TOYKax, IO TEOpUM HAMOONBIIMX KacaTelbHbBIX
HaIPsDKEHUN, PABHO . Ipu pentenuu npunsts Wi = 0,25°.

20.15. CtepkeHb KPYTJIIOTO CEUEHHUS TUAMETPOM d, JUTMHOU [ HarpykeH cuioi F. HanpspkeHnHoe
cocrosiHue B Touke C OKa3aHO Ha PUCYHKE ...

4.1.4. Jlomamiaee 3aJaHue

JloMariHee 3aJaHue HUCIOJNB3YeTCsl JJs OLEGHKH KayecTBa OCBOCHHS OOYYarOIIMMCS
00pa3zoBaTenbHON MPOrPaMMBI IO OTJICTBLHBIM TeMaM AUCIUILIMHBL. JloMalniHee 3aaHue OIEHUBACTCS
OIICHKOM «3auTeHOo», «He 3auTeHo». OleHKa OOBABIETCS 00y4aroneMycs HEmOCPEICTBEHHO IMOCIe
CIauM KaXKIOoM 3a7auu JOMAIIHEro 3a1aHus.

Ikana Kpurepun oneHuBanus
OLneHKa «3a4TeHO» - 3a/1aHH€ PEUICHO MPABUIIbHO
OneHka «He 3a4TeHO» | - 3aJ]aHKe PEIICHO HEeTPaBUIHHO

[lepedyeHb TeM MHAMBUIYAIbHBIX 337a4 JOMALIHETO 3aJaHMsL:

1. ITocTpoenue 3m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTSIKEHUH (CKATHUN),
2. IlocTpoeHue 3m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPHU KPYUEHHH,

3. IlocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (haKTOPOB IpU U3ruode,
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4. TlocTpoeHue O>IIOp BHYTPEHHUX CHJIOBBIX (AaKTOpPOB MpHU H3rHOE C HCIOJIb30BaHUEM
yYpaBHEHUI CUJI 1 MOMEHTOB,

5. IlocTpoeHnue 310p BHYTPEHHUX CHIIOBBIX (PaKTOPOB B INIOCKOH pame,

6. Pacuer Ha IPOYHOCTH MPH PACTSIKEHUU (CHKATHH),

7. Pacuer Ha IPOYHOCTH PU KPYYCHUH,

8. PacueT Ha mMpOYHOCTH MpHU U3THOE OAIKU U3 MMPOKATHOTO MPOQHIIS,

9. PacueT Ha MPOYHOCTH MPHU U3THOE OATTKU C COCTaBHBIM CEUCHHUEM,

10. PacueT Ha MpOYHOCTH MPHU HU3THOE,

11. Pacuer Ha MPOYHOCTH IPU KOCOM H3THOE,

12. PacueT Ha MPOYHOCTH MPHU U3TUOE C PACTIKEHUEM-CKATHEM,

13. Pacuer Ha MPOYHOCTH MPH U3THOE C KPyUCHHEM,

14. PacueT Ha TPOYHOCTH NIPH CIOKHOM COMPOTUBIICHUU.

4.1.5. KomnbroTepHbie CUMYJISIIIUUAT

Kommbrotepasle cumynsinuu (KOMIBIOTEPHOE MOJEIMPOBAaHHE B IIUPOKOM CMBICIE) — 3TO
MOJIeTMpOBaHKe (CO3/1aHe, IPOSKTUPOBaHKE) YIEOHBIX 3a/1a4, CUTYallUil U UX PEeIIeHUE PU TOMOIIU
KOMIIBIOTEpA.

KomnbroTepHble CUMYISIUN UMUTHUPYIOT pealibHbIe YCIOBUS, CUTyauuu. [IpumMeHeHue ux B
po)eCCHOHAIBHOM 00pa30BaHUM IIO3BOJIIET OOYYArOIIUMCS OCBaMBaTh TEOPETHUYECKUE 3HAHUA,
HEOOXO/IUMBIE TpAKTUYECKUE YMEHHMS B O€30IacHBIX YCIOBUSX, C MEHBIIUMH 3aTpaTaMu
(BpeMEHHBIMHM, SKOHOMHYECKMMHU U Jp.), TPH HEAOCTYMHOCTH HEOOXOJUMOTro 00OpyJI0BaHMS,
cneuu(UKH HCcCIeTyeMoro siBIeHus (MacmTad, JTUTeNbHOCTh IPOTEKaHUs IpoLecca U Jp.), CHUKAET
PHUCK MpU OMMOOYHBIX NEHCTBUSAX, MO3BOJSET MpopadaThiBaTh CUTYAIIMI0 HECKOJIBKO pa3, YUUTHIBAs
NpEIbIAYIINN OIBIT, @ TAKXKE TMO3BOJISIET 337aBaTh Pa3sHOOOPA3HBIC YCIOBHS JIEATEIBHOCTH C Pa3HbIM
YPOBHEM CII0’KHOCTH.

[TocpencTBOM NpUMEHEHHs KOMITBIOTEPHON CUMYJISIIMH IPENoJaBaTellb MOXKET PEaln30BaTh
npoOjaeMHOe O0Oy4deHue, co3JaBas OOydYaroIIMMCS YCJIOBHSl JJII CaMOCTOSTEIBHOTO OCBOCHHS
TEOpPETUYECKNX 3HaHMU. Takke KOMIBIOTEpHas CUMYJISIMS IO3BOJSET IPENoJaBaTeNi0 OLEHHUTH
YpOBEHb OCBOEHHUS OOYy4alOUIMMKCS TEOPETUYECKOr0 MarepHhalia, YMEHHUs NpPUMEHATh €ro Ha
MPAKTHKE.

CTyaeHThI, CaMOCTOSITEILHO paboTast C KOMITBIOTEPHON CHUMYJISIIUEH, OCBaWBasi TEMY, KOTOPOM
OHa TMOCBSIIEHA, CMOTYT YIJIIYOMTh CBOM 3HAaHUS 10 JUCLHUIUIMHE, Jy4YIle pa3o0paThCsi B TEME;
HayyaTcsl IPUMEHSATh 3HAHUS B MpakTU4Yeckoi (mpodeccrHoHaIbHON) NeATeNbHOCTH, aHaJIU3UPOBaTh
IIPOM3BOJICTBEHHbIE (MPaKTUYeCKHUe, Mpo(ecCHOHANbHbBIE) CUTYallud, BBIpA0aThBaTh (MPUHUMATH)
HanOosee 23 PeKTUBHBIC PEIICHUS IJIs1 JOCTHXKEHUSI HEOOXOIMMOTO PE3yIIbTaTa.

Jlnist opranu3anuy 3aHsATHS ¢ IPUMEHEHHEM KOMIBIOTEPHBIX CUMYJISIIUI MOXHO HCIOIb30BaTh
CIIEyIOIINE CPECTRA!

1) BupTyanbHble Ja00paTOPHM — MPOrPaMMHO-aNNapaTHBI KOMIUIEKC (3JEKTPOHHAs Cpena),
MO3BOJIAIONIAs MPOBOAMTH OMBITHI 0€3 HEMOCPEICTBEHHOTO KOHTAaKTa C pealbHOM YCTaHOBKOIA,
nabopaTtopueif, 00OpyIOBaHMEM WM TpPU TOJHOM HX OTCYTCTBHM (HampuMep, IPOBEICHHE
71a00paTOPHBIX padoT, PU3NUECKUX, XUMHUIECKUX OIBITOB H T.I1.);

2) BUpPTyaJIbHbIE (KOMIBIOTEPHBIE) TPEHAXEPbI — JJIEKTPOHHAs Cpela JJs BbIIOJHEHUS
poeCCHOHANIBHBIX 3aJ1a4, OTPAOOTKH MPAKTHYECKUX YMEHU;

3) KOMIBIOTEpHBIE MOJICNM H3Y4aeMOro OO0BEKTa — 3aMellleHHe OOBEKTa MCCIIEeIOBaHUS,
KOHKPETHBIX IPEJAMETOB, SIBICHUNW C LEIbI0 U3YYEHHS HUX CBOMCTB, IMOJY4YeHHUS HEO0OXO0IUMO
uHpopmanuu 06 0ObeKTe.

[IpoBoauTh 3aHATHE C NPUMEHEHHEM JTOM TEXHOJOTUU JydYllle Ha TMPAaKTUYECKUX H
7a00paTOPHBIX 3aHATHUAX, NMPH HEOOJBIIOM KOJMYECTBE OJHOBPEMEHHO DPA0OTAIOMIMX CTYACHTOB —
OKOJIO 15 denoBek Wiy B rpynmax A0 5 4YeJIOBEK. DTO MO3BOJMUT MPENOAABaTENI0 OMEPATUBHO U
Ka4eCTBEHHO OKa3blBaTh HEOOXOAMMYIO IOMOIIb OOy4YalomIMMCS, KOHCYJIBTHPOBATH KaXKIOTO
CTYJEHTa WJIM TPYIIY MO BO3HHUKAIOIIUM MpoliemMamM, BompocaM. Takke KOMIbIOTEPHbIE CUMYIIALNN
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IPUMEHUMBI B JUCTAaHIIMOHHOM OOYYEHUH, TJ€ CBSA3b C IPENOoJaBaTelieM, €ro KOHCYIbTAIlUU I10
BO3HUKAIOIIUM BOIIPOCAM peaIu3yeTcsl Ha pacCTOSHUU. B TakoM cityyae orpaHMYeHue 10 KOJIMYECTBY
YYaCTBYIOUIMX 00YYalOIUXCs OTCYTCTBYET.

Bpewms, HeobOxoaumoe A NPUMEHEHUS JaHHOM TEXHOJIOTUH, MOXET OBbITh pa3HbIM, B
3aBHCUMOCTH OT ITOCTABJICHHOM LIeH, YI4eOHBIX CUTYAIH.

MOHO BBIJEIUTH CIEIYIOIINE OCHOBHBIE 3Tallbl peaii3allid TEXHOJOTHMH KOMITbIOTEPHOM
CHUMYJIALINY.

IO OTOBUTEJIbHBIN U MOTUBALIMOHHO-OPUEHTUPOBOYHBII DTAIIbI

JlaHHBIN 3Tam IpeacTaBisieT coOOW B OOMNBINCH CTENIEHH BHEAYIUTOPHYIO CAMOCTOSITEIHHYIO
paboTy Kak mperoaBaresis, Tak U 00yJaromuxcs. BkirodaeT B ce0st clieyronue maru:

1. OnpeneneHnue MecTa HpPOBEACHUS 3aHATHA B ydyeOHOM Iporecce. B 3aBUCHMOCTH OT
MOCTaBJICHHOW 1I€TTM MPUMEHSATh TEXHOJIOTHI0 KOMIBIOTEPHBIX CUMYIISIIMA BO3MOXHO Ha Pa3iIHMYHbIX
sTanax ooyueHus:

- HA HAYanbHOM dmane usyuyeHus memvl/pazoena Al CaMOCTOATEIBHOIO OCBOCHHS TEMBI,
pa3BUTHS MPAKTHUECKUX (MPO(ECcCHOHANBHBIX) YMEHUH;

- 8 cepeOuHe u3y4eHus memvl/pazoenaniis MPoOMeKyTOUHOTO KOHTPOJISI 3HAHUM, OnpeieneHus
CTETIEHU OCBOCHHUS, TMOHUMAaHHSA MaTepuaja OOYYaIOUIUMHCS, BBIABICHHUS AacCIEKTOB, TPEOYIOLINX
JOTIOJTHUTEILHOTO pa3dopa, MpopadboTKH;

- npu 3a6epuilenul uzyieHus memvl/pazoena s POpMUPOBAHUS YMEHHS IPUMEHSATh 3HAHHS Ha
MPAKTUKE, OCBOEHUS MPAKTUYECKUX YMEHHI; IpernojaBaTelb MOKET BBIIBUTH CTENEHb OCBOCHHUS
00y4aromyMHUCs MaTepuana, OCyIECTBUTh KOHTPOJIb M OLICHKY 3HaHW, MPOAHAIU3UPOBATH TIyOHHY
MOHUMAHUS UMU TEMBI.

2. OnpeneneHue TeMbl, CUTYAI[MH KOMIBIOTEPHON CUMYJISILIAH, €U TPUMEHECHHUS.

3. IlponymbiBaHHE€ UTOTOB M PE3YJbTAaTOB, MO JOCTH)KEHHIO KOTOPBIX OyIET OMpenensTbes
Ka4eCTBO BBINIOJHEHUS 3aJaHHUsi — KPUTEPHH Uil OLIEHKU pPe3ylIbTaToB paboThl 00y4aromierocs
(rpyrmmsl).

4. IToaroToBka mpernoaBaTeaeM He0OOXOAMMOT0 TEXHUYECKOTO M TPOrPaMMHOT0 00ecIieueHusl.

5. CoobmieHue TemMbl U (hopmaTa 3aHATHS 00 yJarOIIIHMCS.

6. MoTuBanus 00y4yaromuxcsi K aKTUBHOM JIESITEIbHOCTH Ha 3aHATHH.

7. Nenenune o0ydarommXcs Ha TPYIIIHI (IIPU HEOOXOTUMOCTH ).

8. IlpoBeneHue mpernojaBaTeieM HMHCTPYKTaka MO pabdoTe ¢ KOMIBIOTEPHOW CHMYIISALUEH,
03HAKOMJICHHE O0YYalolUXCsl C OCOOEHHOCTAMHU, TEXHUYECKUMHU BO3MOKHOCTSIMH U OIpPaHUYEHUSIMU
KOMITBIOTEPHON CHUMYJISINH, €€ CIeUu(UKOM, a Takke MHCTPYKTaX MO TEXHHKE OEe30MacHOCTH IpU
paboTe ¢ TEXHUKOM.

9. TloxmroroBka o0O0ydYalOmUXCAd K TMPEACTOSIIEMY 3aHATHIO, IIOBTOPEHHE IPOUICHHOTO
JIEKIIMOHHOTO MaTrepuaia, O3HAKOMJIEHHE C JONOJHHUTEIbHBIMU HCTOYHHKAMU MO0 Teme (IpH
HEOOXOIUMOCTH).

OCHOBHOM DTAII

[IpencraBnsier co0oOif  HEMOCPEACTBEHHYIO paboTy oO0y4aromuxcs ¢ KOMIIBIOTEPHOMH
CUMYJISIIUEH, MX BKIIOYEHHOCTh, AKTUBHYIO JIE€ATEIbHOCTh IO PEIICHUIO IOCTABIEHHOM 3anayd,
CUTYAaIlUH, TOCTHKEHHE HEOOXOIUMBIX PE3yIbTATOB.

B pesynbrare paboThl ¢ KOMIBIOTEPHON CHUMYIISIIIMEH OOydaromuecs MpUOOPETaroT HOBOE
3HaHUE, YMEHHUE, a TaKXkKe CIOCO0 pEeIIeHHs ONpEeNeIeHHOW NpPaKTU4eCKoil (TpodeccuoHanbHOI)
3amauu (cutyaruu, npoosemsl). [lomydeHHbie ipu paboTe ¢ KOMIBIOTEPHON CUMYJISIIUCH Pe3yIbTaThl
(pa3paboTka MpOJyKTa, UCCIEIOBAaHUE CBOMCTB MOJENH, MpOLECcca, SBJICHUS U Ip.) OQOPMIISIOTCS B
3JIEKTPOHHOM (popmate B BUJE UTOIOBOTO MPOAYKTA.

Co cropoHsl mpemnopgaBaTenss (OpU  HEOOXOJMMOCTH) IPOBOAUTCS  JONOJHHUTEIBHOE
KOHCYJIbTUPOBAHUE, OKa3aHHE TOMOIIY 00yJarOIIMCS.

PE®JIEKCYBHO-OLIEHOYHBIM DTAII

JlaHHBIH 3Tall 3aKJII0YAETCs B MOJBEACHUH UTOTOB 3aHATUS U COCTOUT U3 CJEIYIOIIMX I1aroB:

1. Ynopsinouenue, cucteMaTru3anus 1 aHaJInu3 MpoAeTaHHON paboThI.

2. ComnocrapyieHUE 1IeJIed KOMIIBIOTEPHON CUMYJISILIMK C TIOJTYYEHHBIMH PE3yJIbTaTaMH.
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3. @opmynupoBKa BBIBOJOB 00 3(PQPEKTUBHOCTH MPOJCIAHHON pPabOThI, OCYIIECTBICHHE
KOHTPOJIS 3HAaHUH, YMEHHI 00y4JaroIMUXCs 10 TEME KOMIBIOTEPHON CUMYJISIITUH.

4. CamooleHka oOydaroUmMxcsi Mo paboTe ¢ KOMIIBIOTEPHOM CHMYJISIIUEH, BBISBICHUE
nprOOPETEHHBIX MPO(HECCHOHATLHBIX 3HAHUN M YMEHUH, TMYHOCTHBIX KA4eCTB.

5. CamoolieHKka TpernoaaBareiss O IMPOBEICHHOM 3aHSITHH C KOMITBIOTEPHOW CHUMYJISIUEH,
JOCTHKEHUH TTOCTABJICHHBIX IIeIeH 00yueHUsI.

[llkana W KpuTepUH OIEHUBAHUS pe3yabTaTa KOMIIBIOTEPHON CUMYJISIIUHU, BBIMOJTHEHHON
00yJaronmMcs, IPEACTaBICHBI B TAOTHUIIE

Hlkana Kpurepumn oneHuBanus

- U3JIOXKCHHE MaTepuana JJIOTUIHO, TPAaMOTHO;

- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATH CBOU CYXICHHS NPHU OTBETE HA
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE OMUCHIBATh (U3UYECKUE 3aKOHBI, SIBJICHUS U TTPOIIECCHI;

- YMEHHE MPOBOJUTH U OLEHUBAThH PE3yIbTaThl U3MEPEHU;

- cmocoOHOCTh pelaTh WHXKEHEPHBIE 3a7aud (JIOmycKaeTcs Haaudue
MaJIO3HAYUTENIbHBIX OIIMOOK WM HEAOCTAaTOYHO TOJHOE pPACKPBITHE
CONlep’)KaHWE BOMpPOCAa WM  TOTPEIIHOCTh  HEMPHHIUIHAAIHLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LeHKa «3a4TEHO»

- OTCYTCTBHUC H€O6XOI[I/IMBIX TCOPCTUICCKUX 3HaHHI>'I; AOIYIICHBI
OIMOKH B ONPEICICHUN TIOHSATHIA W ONMUCAaHUH (PU3NICCKUX 3aKOHOB,
SIBJICHUU H nponecCoB, UCKAXKCH HX CMBICJI, HC PCHICHBLI 3aaa4du, HC
NIPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA,

- He3HaHWE OCHOBHOTO MaTepuayia yueOHOW MPOrpaMMbI, JOMYCKAIOTCS
rpyObIe OITMOKY B U3JIOKEHUH.

O1LeHKa «He 3a4TEHO)

IIpuMepHast TEMATHKA KOMILIOTEPHLIX CHMYVJISIIIHN :

1. MoaenupoBaHue MIAPHUPHO OMEPTON OAJKU U MOCTPOCHHE JMIOP BHYTPEHHHUX CHJIOBBIX
(akTOpOB IIpH TOTIEPEYHOM H3THOE.

2. MopnenupoBaHue MAPHUPHO ONEPTOM OaKM M TMOCTPOCHUE S0P BHYTPEHHUX CUIIOBBIX
(hakTOpOB IPH KOCOM H3THOE U3THoeE.

3. MopaenupoBaHue >XKECTKO 3a/eflaHHON Oamku OalKh W TMOCTPOCHHE SIIOP BHYTPEHHHUX
CHJIOBBIX (DaKTOPOB IIPH YHCTOM U3THOE.

4.2. Ilpouenypsl 4 OLIEHOYHBIE CPEACTBA /IJIsl MPOBEACHUS MPOMEKYTOUHOM aTTecTalluu
4.2.1. Dx3amen

Ok3aMeH sABnseTcs (OpMOIl  OIEHKM KadyecTBa OCBOCHHMS OOYYalOIIMMCS ~OCHOBHOM
po)eCCHOHAIBHONW 00pa30BaTEIbHOW MPOrpaMMbl IO pasaenam AuciuiuinHbl. [lo pesympTatam
9K3aMeHa 00y4aloIIeMycCsl BHICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «YAOBIETBOPUTEIBHOY» HIIU
«HEYJOBJIETBOPUTEIILHO.

OK3aMeH MO0 [AUCLUUIUIMHE IPOBOAMUTCS B COOTBETCTBHUM C PAacCHUCAHUEM IPOMEKYTOUHOMN
aTTeCTaluy, B KOTOPOM YKa3bIBAETCSI BPEMs €r0 IMPOBENCHMS, HOMEp ayJIUTOPUH, MECTO IIPOBEICHUS
KOHCYJIbTAIMK. Y TBEPXKJACHHOE pacluCcaHre pa3MeniaeTcs Ha HHPOPMAITMOHHBIX CTEH/IaX, a TAK)XKe Ha
opuIIMaTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHMA IS TPOMEKYTOYHOH aTTECTAlMH OOYYAIONIUXCS YCTAaHABIMBACTCS
paboueil mporpaMMoil IUCHUIIIIUHBI U JOBOJUTCS 10 CBEJCHHS O0yUYaIOIIUXCsl B HAUalle CeMECTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBHiIo, JiekTopaMu. C paspemieHus 3aBeayrouiero kapeapou
Ha DJK3aMEHE MOXET IMPHUCYTCTBOBATh IpenojaBaTelb Kadeapbl, MPUBJICYEHHBIA A TMOMOIIUA B
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npueMe JK3aMeHa. B cimydae OTCyTCTBUS BEAYIIEr0 MPENojaBaTeNsi dK3aMEeH MPUHUMAETCS
npernojaBaTesieM, Ha3HAU€HHBIM paclopsKeHHEM 3aBeAyIouiero Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHE IpernojaBaTenceii ¢ apyrux Kadeap ©0e3 COOTBETCTBYIOIIETO
pacrnopspKeHHsT peKTopa, TpopeKkTopa Mo yaeOHo padoTe min nekaHa ¢hakyabTeTa He JOMYyCKaeTCs.

OOyuaromuecs Mpu sSIBKE Ha dK3aMeH O0s3aHbI UMETh MU cede 3aYeTHYIO KHHKKY, KOTOPYIO
OHM TNIPEABABIIAIOT FIK3aMEHATODY.

Jl1is ipoBeieHus SK3aMeHa BeAYIIHA MPENo/IaBaTe)ib HAKaHyHE MOJy4aeT B JIeKaHATe 3a4eTHO-
9K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAallaeTCs B JIEKAHAT MOCIE OKOHYAHUS MEPONPUSTUS B
JIeHb TIPOBEACHUS SK3aMEeHA WU YTPOM CIISAYIOIIEro JHS.

OK3aMeHbl TPOBOAATCS MO OuiieraM B YCTHOM WIM NHCbMEHHOM BHUZE, JUOO B BHIE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUJIETHI COCTABIISIOTCS TI0 YCTAHOBIEHHOW ()OpME B COOTBETCTBHH
C YTBEpXKIEHHBIMH Kadeapoil SK3aMEHAIMOHHBIMU BOINPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
Kadenpoit exeroano. B Ouiere conepKuTcs 2 TEOPETUUECKUX BOIIPOCA M 33aua.

DK3aMeHaTOpy NPEIOCTaBISETCS MPABO 33/]aBaThb BOMPOCHI CBEpX Ouiiera, a TakkKe MOMHUMO
TEOPETUYECKNX BOMPOCOB JaBaTh IS PEIICHHUS 3aJa4d W TPUMEPHI, HE BBIXOJAIIAE 332 PAMKH
MPONJEHHOI0 MaTepuaia o u3y4aeMon JTUCIUIUINHE.

3HaHUS, YMEHHS U HABBIKU OOYYAIOUIUXCS OMPEIEISIIOTCS OIEHKAMHU «OTIIMYHOY, «XOPOIIOY,
«YAOBIIETBOPUTEIBHO»,  «HEYIOBIETBOPUTENBbHO»,  KOTOpble  BBICTABIAIOTCS B 3a4€THO-
HK3aMEHAIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHMKKY 00y4aroIerocs B IeHb YK3aMeHa.

[Ipu mpoBegeHHHM YCTHOTO 3K3aMEHa B ayIWTOPUU HE JIOJDKHO HaXOAWUThcA Ooyiee BOCHMU
00yJaromnXCcs Ha OJHOTO TIPEToaaBaTers.

[Ipu mpoBeneHWM YCTHOTO 3K3aMeHa OOYYalolmUKCS BBHIOMpPAET JIK3aMEHAIMOHHBIA OWJIET B
CIIy4aifHOM TOpSAKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMsI, OTYECTBO M HOMEp 3K3aMEHAIMOHHOTO OuieTa.

Bo Bpems »sk3ameHa oOywaromigecsi MOTYT IIOJIb30BAThCA C pa3pelIeHHs] 3K3aMeHaTopa
IPOTrpaMMOM JTUCIMITIIMHBI, CIPABOYHOM M HOPMATHBHOM IUTEpaTypoil, OPYrUMH IMOCOOMSIMHU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBKM OTBETA MPU cAade dK3aMeHa B YCTHOU (popMe JTOKHO COCTaBISTh HE MEHEe
40 muHYT (TI0 JKETAaHWI0 00YYaIOIIETroCsl OTBET MOXKET OBITh TOCPOUYHBIM). Bpems orBeTa — He Oosee
15 MunyT.

OO0yyaronuiics, UCTIBITHIBAIOIIUIN 3aTPyIHEHUS MIPU MOJATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
OwmsieTy, UMeeT MpaBO Ha BBIOOP BTOPOro OWIIETA C COOTBETCTBYIOIIMM MPOIJIEHHEM BpPEMEHU Ha
noarotoBky. [Ipu okOoHYaTeNbHOM OIEHMBAHUU OTBETA OLIEHKA CHUYKAeTcsl Ha oAuH Oaii. Boeigaua
TpeThero Omiera He pa3peraeTcs.

Ecnu oOyuaromuiicst SBUJICS Ha SK3aMEH, U, B3SIB OUJIET, OTKa3ajcs OT MPOXO0XKIECHUS aTTecTalluu
B CBS3M C HEMNOATOTOBIEHHOCTHIO, TO B  BEAOMOCTH €MY  BBICTaBJISIETCS  OILICHKA
«HEYAOBJIETBOPUTEIHHOY.

Hapymenne NIUCHUIUIMHBI, CIHCHIBAHUE, WCIONB30BAaHUE OOYYAIONIMMIUCS Hepa3pelIeHHbBIX
MEYaTHBIX M PYKONHCHBIX MaTepHUajoB, MOOWIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTUYHON KOMMYHUKAIMOHHOW W KOMIBIOTEPHON TEXHUKH
BO BpeMsl aTTEeCTAllMOHHBIX HCIBITAHWN 3ampenieHo. B cioydae HapymieHuss 3Toro TpedoBaHUs
npenoaaBarelb 00s3aH YJAIUTh OOYYarolIerocs W3 ayJUTOPUU U TPOCTaBUTh €My B BEIOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIHHO.

BricTaBneHne OICHOK, TMOJYYEHHBIX TMPH TMOABEACHUHM PE3YJIbTATOB IMPOMEKYTOUHOU
aTTecTallid, B 3a4€THO-DK3aMEHAIMOHHYI0 BEJOMOCTh M 3a4E€THYI0 KHIKKY TPOBOJUTCS B
NPUCYTCTBUHM camoro oOyuatomierocs. llpenonaBarenn HECYT HEPCOHANBHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMs 3alUCel O pe3ynbTarax IPOMEXKYTOYHOM aTTecTaluu B
3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4ETHBIC KHUKKH.

HesiBka Ha »K3aMeH oOTMeYaeTcss B 3a4€THO-7K3aMEHAIlMOHHOM BEAOMOCTH CIIOBAaMHU «HE
SIBUIICS.

Jlnsg  oOyuaromuxcsi, KOTOpble HE CMOTJM CcJaTh 5K3aMEH B YCTaHOBJEHHBIE CpOKH,
YHUBEPCUTET YCTaHABIMBACT MEPUOJ JIMKBUAALNN 33aI0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBareiy,
MPUHUMABILIKE 3K3aME€H, JOJDKHBl YCTAaHOBUTH HE MEHee 2-X JHeW, Koraa OHM OyayT HNPUHUMATH

41



3a0JODKCHHOCTU. HH(bOpMaHHH O JIMKBHJAIIMMU 3aJ0JIKEHHOCTH OTMEYACTCA B JK3aMCHALIMOHHOM
JHCTE.

OquaIOHIHMCH, MOKa3aBIIMM OTJIWYHBIC W XOPOMIMUC 3HAHUSA B TCUCHUC CCMCECTpPa B XOAC
MOCTOSTHHOTO TEKYILEro KOHTPOJIS YCIEBAaEMOCTH, MOXKET OBbITh IPOCTaBJIEHA S3K3aMEHaI[MOHHAs
OIICHKa JOCPOYHO, T.C. 663 cAadyy 3K3aMcCHaA. OI.[GHKa BBICTABJISICTCSA B BKBaMeHaHHOHHBIﬁ JIUCT UJIK B
3a4ETHO-IK3aMEHALMOHHYIO BEJOMOCTb.

I/IHBaJII/I,Z[BI " JiMia ¢ OrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBBA, MOTYT CAaBaThb 3K3aMCHLI B
MEXCECCHUOHHBIN MEPHOJ] B CPOKHU, YCTAHOBIIEHHBIE HHAUBUYaIbHBIM yUe€OHBIM MIaHOM. MIHBanu el u
Jana € OrpaHMYCHHBIMU BO3MOXKHOCTSAMU 340POBbA, UMCIOIINEC HAPYIICHUA OIMMOPHO-ABUTATCIILHOI'O
anmapara, JOMYCKalOTCsl Ha aTTECTAllMOHHBbIE WCIBITAaHUS B CONPOBOXKIECHUU AaCCHCTEHTOB-
COMPOBOXKAAOITUX.

[Ipouenypa mpoBeneHUS MPOMEKYTOUHOM aTTecTalluu s OCOOBIX Cily4yaeB M3JI0KEHa B
«[TonoXeHn 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIUU O0YJarOIIUXCS TI0
OIIOII 6akamaBpuara, crienuanurera U mMaructparypbe» ®I'BOY BO HOxno-Ypansckuii 'AY (2016
r.).

[[Ixana u KpUTEpUU OIIECHUBAHUSI OTBETA 00YUAIOMIETOCs MPECTAaBICHBI B TAOIHUIIE.

IIkana Kpurepun oneHuBanus
Onenka 5 BCECTOPOHHEE, CUCTEMAaTUYeCKOe M IIyOOKOe 3HaHWE MPOTrpaMMHOI0 MaTepHara,
(oTHM4HO) YCBOCHHUE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEPaTypbl, PEKOMEHIOBAHHOU
POrpaMMOil TMCIUIUIMHBL, IPaBUJILHOE pEelICHIE HHKEHEPHO 3a1a4u.
Onenka 4 MOJIHOE 3HaHWE TMPOTrPaMMHOIO MaTepHualia, YCBOCHHE OCHOBHOH JHMTEpaTyphl,
(xopo10) PEKOMEH/IOBaHHOM B TMporpamMme, HalU4YMe MAaJIO3HAYUTENbHBIX OMIMOOK B
pEelIEHNH WHXEHEPHOW 3aJauM, WIM HEAOCTAaTOYHO IIOJIHOE PacKpbITHE
coJiep;KaHue BOIpoca.
Ouenka 3 3HaHHWE OCHOBHOTO TMPOTPAMMHOTO Marepuaja B MHUHHUMaJIbHOM oOBeMe,
(YZOBIETBOpPU- | MOTPEIIHOCTH HEMPHHIUIHAIFHOTO XapakTepa B OTBETE Ha OSK3aMEHE W B
TEJIbHO) pELICHUH NHXEHEPHOM 3a/1a4H.
Onenka 2 npoOenbl B 3HAHHUSX OCHOBHOTO IPOTPaMMHOTO MaTepualla, NMPUHIMIHAIbHBIC
(HEeyIOBIIETBO- | OIIMOKH IPH OTBETE HA BOMPOCHI U B PEIICHUN HHXCHEPHOH 3a1a4H.
PHUTEIHHO)

Bomnpocekl Kk 3xk3aMeny

1. TloHATHS MPOYHOCTH, KECTKOCTHU, YCTOMUYUBOCTU. OCHOBHBIE THMOTE3bI COMPOTUBIICHUS
MaTepUaoB.
. Kimaccudukanms ten. [TpuHIUMIIBI MTOCTPOCHHS paCYETHON CXEMBI.
. BHentHuMe cuiel, ux KiaccupuKaims.
. [loHsiTvie ¥ BUJBI BHYTPEHHUX CUJIOBBIX (PAKTOPOB.
. [TocTpoeHue >miop BHYTPEHHUX CHIIOBBIX ()aKTOPOB METOJOM CEUCHHUH.
. [IpaBuna mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX (PaKTOPOB MPHU PACTSHKCHUH (CIKATHH).
. [IpaBuIia mOCTPOCHUS SMIOP BHYTPEHHHUX CHIIOBBIX (DaKTOPOB MPH KPYUCHUHU.
. [IpaBuiia mocTpoeHus SMI0pP BHYTPEHHUX CHIIOBBIX ()aKTOPOB MpU U3THOE.
9. [loHsiTHE HATIPSKEHU S, KOMIIOHEHTHI HATIPSKCHUS.
10. ITonsiTne o nedopmaru, KOMIIOHEHTHI TeopmaIuu.
11. XapakTrepucTka NpOCThIX BUJIOB HArPYKEHUS.
12. OcHOBHOE yCIOBHE MPOYHOCTH.
13. OcHOBHOE yCIIOBHE KECTKOCTH.
14. lnmarpamma nehopMupoBaHusi MaTepHaa: 00IIas XapaKTepUCTHKA.
15. OcoGennocTu quarpaMm 1ehoOpMUPOBAHHS TUTACTUYHBIX M XPYIIKHX MaTepHasoB.
16. Onpenenenne MEXaHMYECKUX CBOMCTB CTAJIEH U CILIABOB.
17. CocraBinsoniyie MEXaHMYECKUX CBOMCTB CTaJIel U CILJIaBOB.
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18. OcoOeHHOCTH YCIOBHSI TPOYHOCTHU JJIS TNTACTUYHBIX U XPYIKUX MaTepHAIIOB.

19. TloHaTHE O pPaCTSHKEHUHM M CKATHH, BHYTPCHHHE CHJIOBBIC (PAKTOPHI, MMOCTPOCHUE DITIOP
BHYTPEHHUX CHJIOBBIX (DAKTOPOB.

20. Pacuer Ha MPOYHOCTH MPH PACTSHKEHUU (CKATHH ).

21. 3akon I'yka npu pactspkenuu (cxatiu) U kodpunment Ilyaccona.

22. Onpepenenne nepeMeneHni Mpu pacTsHKEHUH (CKATUH).

23. Buapl pacyeToB Ha IPOYHOCTD.

24. TloHsTHE O KPYyYEHHH, BHYTPCHHHE CHJIOBBIC (PAKTOPBI, MOCTPOCHHUE AIIOP BHYTPEHHUX
CHJIOBBIX (DAaKTOpOB.

25. PacyeT Ha MPOYHOCTH MIPU KPYUEHUH.

26. 3akoH ['yka npu Kpy4eHuu.

27. OnpexaeneHue nepeMenieHui npyu KpyuyeHu .

28. Ilonstne 00 wm3rube, BHYTPEHHUE CUJIOBBIE (DAKTOPBI, MOCTPOEHHE SMIOP BHYTPEHHHX
CHJIOBBIX (haKTOPOB.

29. HanpspxeHust npu usruoe.

30. PacueT Ha MpOYHOCTH MpHU U3THOE.

31. IloHsATHE O TEOMETPUUECKUX XAPAKTEPUCTUKAX TUIOCKUX CEYEHU.

32. CtaTuueckuid MOMEHT cedeHus. OnpeaesieHue HEHTPa TSHKECTH CEUEHUS.

33. MOMEHT MHEpLMH CEUEHUS: TIOHATHE, ONIPEIETICHHE, UCII0JIb30BaHuUE.

34, H3MeHeHME MOMEHTAa HHEPLUUHM CEUYECHHUs TpU MapajuIeIbHOM IEPEHOCE CHUCTEMBI
KOOpJMHAT.

35. OnpenenieHe MOMEHTAa HHEPIIMUA COCTABHOTO CEYEHHS.

36. IloHsATHE TTIaBHBIX OCEH U IJIaBHBIX MOMEHTOB MHEPLIUH.

37. MOMEHT COPOTUBIICHUS CEUCHUS.

38. ParmonanbHble HOPMBI OTIEPEYHBIX CEUECHUH.

39. Yopyras nuHus OaJIKu TP U3THOE.

40. OmpeneneHue nepeMerieHuit mpu u3ruoe MmerogoM Mopa.

41. Onpenenenne nepeMenieHrii Mpu U3rude ¢ UCTIob30BaHNEM IpaBuia Bepemaruna.

42. OmpeneneHue MepeMeIleHuil Nmpu u3rude ¢ ucnoib3oBaHueM (opmynsl Mriomnepa-
bpecnay.

43. OmpenenieHue nepeMerieHnit pu U3rude ¢ ucrosib3oBaHueM popmyssl CUMIICOHA.

44. IloHsATHE HANIPSYKEHHOTO COCTOSIHUS B TOUKE Tea. BUbl HAPS)KEHHOTO COCTOSIHUS.

45. Ilnockoe HanpsKEHHOE COCTOSIHUE. [ TTaBHBIE MJIOLIAAKHU U TJIaBHBIE HAIIPSKEHUS.

46. O600meHHbIH 3aK0H ['yKa.

47. Teopuu NPOYHOCTH, IPUMEHSEMBIE [UIsI pacdyeTa KOHCTPYKUMM M3 IUIACTUYHBIX
MaTepuaoB.

48. Teopun NpoYHOCTH, IPUMEHSAEMBIE JUIsl pacueTa KOHCTPYKLUN U3 XPYIKUX MaTepHaIIOB.

49. CrnoxHoe conpoTHuBieHHE. PacdeT MpOYHOCTH TTPH KOCOM H3THOE.

50. CnoxHoe conpoTuiieHue. PacueT NpouyHOCTH IIPU BHELIECHTPEHHOM PACTSKEHUU-CIKATUH.

51. CnoxxHoe conmpoTuBiieHHe. Pacuer mpouyHOCTH Npu U3THOE ¢ KPYICHHUEM.

52. Ilonarue 06 yCTOHUMBOCTH CKUMAEMOTO CTEepKHs. [IOHATHE KPUTUYECKOH CUJIBI.

53. YCTOMUYMBOCTH CKATOTO CTEPKHS. 3a1ada Dusepa.

54. PacuerT KOHCTPYKIMM MpU YyIAapHOM HarpyxeHuu. OrnpenencHue ITUHAMUYECKOIO
koa(durmenTa.

55. lonsarue 06 ycranoctu MeTaioB. OCOOEHHOCTH YCTAaJIOCTHOTO pa3pyILICHHUS.
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JUCT PETUCTPAIIAY U3SMEHEHHUI

Howmepa nuctoB
Howmep OcHoBanwue 11t TMommcs Pacmmdposka Jlata JlaTa BBeiCHHS

N3MEHEeHHS AHHYIH- BHECCHHS U3MEHEHUH TIOTITHICH N3MEHEeHHUS
3aMEHEHHBIX HOBBIX

POBaHHBIX






