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1. Illtanupyemblie pe3yabTaThbl 00y4eHHUs! 110 JUCHHILIHHE,
COOTHECEHHBbIE ¢ IVIAHUPYeMbIMHU pe3yabTaTamu ocBoenust OIIOII

1.1. leap u 3apa4y JTUCHUILIHHBI

bakanasp mo nampasieHuto moarotoBku 35.03.06 ArpouH)keHepus TOJDKEH OBITh MOATOTOBIICH
K  CICAyIOIIMM  BHJAaM  HpPO(PECCHOHATBHON  JEATENbHOCTU:  HAayYHO-MCCIIEAOBATEIBCKOM,
IIPOM3BOJICTBEHHO-TEXHOJIOTNYECKOH, OpraHN3allMOHHO-YIIPaBIE€HYECKOH, TPOSKTHOM.

Heas aucuuMmIMHbLI — cHOPMHUPOBATH y CTYAECHTOB CHUCTEMYy 3HAHWMW, YMEHHH, HaBBIKOB B
00J1aCTH MPUKIIAJHON MeXaHUKH Ae(opMUpyeMOro TBEpIOro Teja, HEOOXOIUMBIX AJIS MOCIeNy oIei
npodecCHOHATBLHON MOATOTOBKU OakajaBpa, CIIOCOOHOTO K 3(PPEKTUBHOMY PEUICHUIO MPAKTUYECKUX
3aJjad CeJIbCKOXO35IIICTBEHHOI'O MPOM3BOJCTBA, a TAKXKE CIOCOOCTBYIOIMX AAJbHEHUIIEMY pPa3BUTHUIO
JMYHOCTH.

3agaum AUCHMIIUHBL

— OBJIAJIETh TEOPETHUECKUMH OCHOBAMH M NMPAKTHYECKUMH METOJAaMH PacueTOB Ha MPOYHOCTH,
’KECTKOCTb U YCTOWYMBOCTb JIEMEHTOB KOHCTPYKLUI U MalllUH;

— O3HAKOMHTBCS CO CBOMCTBaMHU KOHCTPYKLIMOHHBIX MAaTE€pPHAJIOB, JIEMEHTAMHU PAllMOHAIBHOTO
IPOEKTUPOBAHUS KOHCTPYKLUIA.

1.2. InanupyeMsble pe3yJbTaThl 00yUeHHs MO TUCIUTLINHE
(mokaszaresiu chopMUPOBAHHOCTH KOMIIETEHIIHIA)

[Tnanupyemeie [Tnanupyemble pe3ybTaThl 00yYEHUS 10 TUCIUILIHHE
pe3yJIbTaThI
oceoexms OIOI 3HAHUS YMEHUS HaBBIKH
(KOMIIETEHITNN )

OIIK-4 OOyyarommiicst JOHKESH OO0yuarommmiics OOyuarommiics
CHOCOOHOCTh 3HATh: METOJIOJIOTHIO JIOJDKEH YMETh: JIOJDKEH BIIAJICTh:

pemarb Kypca «ConpoTuBieHHe BBITIOJTHATh HaBBIKAMH
WH)KEHEPHBIC MaTepHaJIOBY», OCHOBHBIC CTaHJAPTHBIC BHIBI PaKTUIECKOTO

3a71a4um ¢ pacuetHbie GopMyIIbI, MPOYHOCTHBIX UCTIONTb30BaHHUSI
UCTIOJIb30BaHUEM QITOPUTMBI PaCYETOB pacyeToB, OICHUBATh METOJIOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKITHIA HIOJTyYCHHBIC KOHCTPYKIMI Ha
MEXaHUKH, Ha MMPOYHOCTbH, KOTOPHIC Pe3yIbTATHI C TOUKH NIPOYHOCTH TIPU
ANIEKTPOTEXHHUKH, UCTIONB3YIOTCS ISt 3pEHUS X peLICHUH
THJIPABIIUKH, pelIeHHs MHXEHEPHBIX paBoII0100us, WH)KCHEPHBIX 33134 -
TEPMOJUHAMUKH U 3anay - (b1.B.04-3.1) HSKOHOMHYHOCTH U (F1.B.04-H.1)
TETIOMaccooOMeHa HAJIC)KHOCTH TIPU
PELICHUH WHKEHEPHBIX
- (1.B.04-V.1)

OIIK-5 OOyyarommiicst TOJHKECH OO0yuarommmiics OOyuarommiics
CIOCOOHOCTh 3HATh: METOJIOJIOTHIO JIOJDKEH YMETh: JIOJDKEH BIIAJICTh:
000CHOBaHHO Kypca «ConpoTuBieHHe BBITIOJTHATh HaBBIKAMHU

BBIOMpATh MaTepUan | MaTepHajoBy», OCHOBHBIE CTaHJAPTHBIC BHIBI PaKTUIECKOTO
U CcIIoco0BI ero pacuetHbie GopMyIIbI, MPOYHOCTHBIX UCTIONTb30BaHHUSI
00paboTKH st QITOPUTMBI PaCYETOB pacyeToB, OICHUBATh METOJIOB pacyera
MOJTY4EHHSI CBOWCTB, | DJIEMEHTOB KOHCTPYKIHIt HOJTyYCHHBIC KOHCTPYKIIMI Ha
00ECTIeUNBAIOIINX | Ha MPOYHOCTH, KOTOPHIE Pe3yIbTAThI C TOUKH MPOYHOCTD JIJIS
BBICOKYIO UCTIOJNIb3YIOTCS JUISI 3PCHUS HX 000CHOBaHHS BBIOOpPA
HAJIKHOCTh JICTAIH 000CHOBaHHUs BIOOpA NpaBIooI00us, MaTepuaa JIeTalu -
MaTepuasia JIeTalu - HSKOHOMHYHOCTH H (51.B.04-H.2)




(51.B.04-3.2)

HAJICKHOCTH ISt
000CHOBaHHUSA BEIOOPA
MaTepuaa JeTajH -

(b1.B.04-Y.2)
TIK-2 OO0yuaromuiicst T0JDKEeH OO0yuarommiicst OO6yuarommmiics
TOTOBHOCTb K 3HATh: JIOJIKEH YMETD: JIOJDKEH BIIAJCTh!
YYacTHIO B OCHOBBI TpeOOBaHUH YUUTBIBATh MPH METOJaMHU CHIJIOBOTO
IIPOBEICHUU paboTtocriocoGHOCTH KOHCTPYUPOBaHUU aHaJIM3a JeTalleH,
UCCIIeI0BaHUN JieTajgei MallluH U BUJbI TpeGoBaHuUs MEXaHU3MOB U MallluH
pabouux u OTKa30B JIeTajen - IIPOYHOCTH, - (b1.B.04-H.3)
TEXHOJIOTUIECKHUX (b1.B.04-3.3) HAJIC)KHOCTH,
IIPOLIECCOB MAILLIUH TEXHOJIOTUYHOCTH,
SKOHOMHMYHOCTH,

CTaHJapTU3aLUU U
yHU(UKALUY, OXPAHbI
TpyZa, IPOMBIIIJIEHHON
ICTETUKH —
(b1.B.04-Y.3)

2. Mecto nucunminnsl B ctpykrype OITOIT

HucuuiuinHa «CoNpOTUBIEHHE MaTEpHANIOBY» OTHOCUTCS K O0S3aTENbHBIM JTUCIMILIHHAM

BapuatuBHOU yacT bioka 1 (b1.B.04) ocHoBHO# mpodeccroHanbHON 00pa3oBaTeIbHOMN MTPOrpaMMbl

OakanaBpuaTa MO HampaieHHI0 MoAroToBku 35.03.06 ArpoumkeHepusi, npoduiab — TexHuueckue

CUCTEMBI B arpoOu3Hece.
Pa3nespl AMCHUMIVIMHBI M MEKAUCHUILIMHAPHBIE CBSA3M € 00ecneYUBAIOIINMU

(mpeamecTBYIOIIMMH) U o0ecnieYrBaeMbIMH (MOCIeAYIOIIMMH) AUCHUILIMHAMHA

Ne HanmenoBanue obecriednBaromux (TIpemecTBYIONINX) H 00eCTIeuNBaeMbIX DopmupyeMble KOMIETSHINH
/i (ToceayromuX) TUCIUTUINH, TPAKTHK Paszpen 1 | Pasznen 2
[IpeiecTByIONHE TUCIUIUINHBI U TPAKTHKU

1. Teopernueckasi MeXaHUKa OIIK-4, TIK-2 OIIK-4, TIK-2
2. MarepuanoseneHue OIIK-5 OIIK-5

3. MaremaTuyeckuil aHaIu3 B arpOUHKEHEPHUH MK-2 IK-2

4. Teopus MexaHU3MOB U MaIllUH IK-2 [K-2

5. Dusnka OIIK-4 OIIK-4

6. MatemaTnka OIIK-4 OIIK-4

7. MaremaTrudeckuil aHaIu3 B arpOUHKCHEPUU OIIK-4, I1K-2 OIIK-4, ITK-2

VYueGHast IpakTHKa 110 MOITYYESHHUIO IEPBUYHBIX IPOQECCHOHATBHBIX YMEHUH 1
8. HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUH U HABBIKOB HAYy4HO- OIIK-5, TIK-2 OIIK-5, I1K-2
HICCIIEJOBATEIbCKOM NeITeIbHOCTH (B MAaCTEPCKUX)
9. Teopernueckasi MeXaHUKa OIIK-4, TIK-2 OIIK-4, TTIK-2
10. Teopusi MEXaHU3MOB U MalllH OI1K-4, I1K-2 OI1K-4, [1K-2
11. TennmorexHuka OI1K-4, T1K-2 OI1K-4, [1K-2
12. MarepuanoBeneHue OIIK-5 OIIK-5
[Tocneayronye JUCLMILTUHBI U TPAKTHKHU

1. Jleranu MalinH ¥ OCHOBBI KOHCTPYHPOBAHUS OIIK-4, ITK-2 OIIK-4, ITK-2
2. I'unpasnuka OI1K-4, I1K-2 OI1K-4, [1K-2
3. DIEeKTPOTEXHUKA U MIEKTPOHUKA OIIK-4 OIIK-4

4. OCHOBBI HAYYHBIX UCCJICOBAHUI IK-2 IK-2

5. Y6opouHble MalInHbI IK-2 [1K-2

6. DKcmTyaranys MalIMHHO-TPAKTOPHOTO TapKa IK-2 IK-2

7. HayuHo-nccnenoBarensckas pabora [K-2 [K-2

3. O0béM TUCUMIITIMHBI M BUBI Y4eOHOH padoThl

O06bem auctuIuIHbBI cocTaBisgeT S 3adeTHbIX enunull (3ET), 180 akamemMuueckux yacoB
(manee wacoB). HucrumninHa uzydaercs B 4, 5 cemecTpax.

3.1. Pacnipenesienne o0beMa AMCUMIIMHBI 10 BUJAM Y4eOHOI padoThl

Bun yue6HO# paboTh

KommuectBo yacos




KonTakTHasi padora (Bcero) 96

B ToM uucine:

Jlextmm (JI) 32
[Ipaktuueckue 3austus (113) 48
JlaGopatopusie 3ansTus (JI3) 16
CamocrositesibHas padora odyuaromuxcs (CP) 57
KounTtpoan 27
Hroro 180

3.2. Pacnipenesienue yueOHOro BpeMeHHM 10 pa3jieiaM i TeMaM

B TOM YHCIIE
Ne Bcero
TeMEL HaumeHnoBanue paszena u TeMsbl yac. | KOHTaKTHas aboTa CP | Komrpous
1 [ J3 | 113 P

Paznen 1. PacueTsl Ha IPOYHOCTD U JKECTKOCTh MPH MPOCTHIX BUAAX Ae()OpMUPOBAHHUS

1.1. | Beenenue 28 4 - 12 12 X

1.2. | llenTpanpHOE pacTsLKEHUE-CKATHE 21 4 4 6 7 X

13, I'eomeTpuueckue XapaKTepUCTHKH 11 4 i 6 1 «
TIOTIEPEYHBIX CEUCHUH CTEPIKHS

1.4. | CaBur u KpyueHue 21 4 4 6 7 X

1.5. | [Ipsimoii monepeyHslid U3rud 28 4 4 8 12 X

Paznen 2. PacueTsl Ha MPOYHOCTD NP CJIOKHOM COIPOTHBIICHUH

21 Hanpspkennoe u neopMupoBaHHOE 4 4 i i i «
COCTOSIHME B TOUKE Tella

2.2. | Teopun MPOYHOCTH 4 4 - - - X

2.3. | Bugpl ClI0’)KHOTO CONTPOTHBIICHUS 36 4 4 10 18 X
Kontpoib 27 X X X X 27
Hroro 180 32 16 48 57 27

4. CTpyKTYypa H cojep:KaHue TUCIUITUHBI
4.1. CopepxaHue IUCUUIIMHBI

Pa3nea 1. PacueTsl Ha NPOYHOCTH H KECTKOCTh IPH MPOCTHIX BUAAX 1e()OPMHUPOBAHHS

Beenenue

Hens kypca «ComporuBieHue MatepuaioB». CONpOTHUBICHHE MaTepuaioB  Kak paszen
MeXaHuKu Jedopmupyemoro Ttena. CBs3p Kypca C H3ydaeMbIMH MO Npo(uio oOleHAyYHBIMH,
OOLIEMH)KEHEPHBIMU U CHIEIMATIBbHBIMU AUCUUIUITMHAMUA. OCHOBHBIE IOHATHS, TUIIOTE3bI, ONPEICICHUS
U TPUHIUMBI CONPOTHUBIEHUS MaTepuanoB. OOBEKTHl u3yueHHUs. PeanbHbIl O0BEKT M pacueTHas
cxema. OnopHble ycTpoicTBa. BHemHue Harpy3ku M ux Kiaccudukanus. BHyTpeHHHE cuibl U
BHYTpEeHHHUE cujioBble (hakTopel. Meton ceuenuil. [IpaBuia mocTpoeHus SN0 BHYTPEHHUX CHUIIOBBIX
¢dakTopoB. Hanpsbxenus, neopmanuu — MoHsATHE M BUABL. MexaHMYEeCKHe CBOICTBa MaTepUalOB.
Huarpamma nedopmupoBanus marepuaina. 3akoH I'yka. Koapdumuent Ilyaccona. OcHoBHOE ycnoBHe
IPOYHOCTH, JIOMyCKaeMble HaIPsKEHMsI, KO3 PULIMEeHT 3anaca.

LlenTpajibHOE pacTSKEHHe-CxKATHE

[TonsiTne o pactsxkeHUH W CkaTuW. HanpsokeHuss nmpu  pacTsHKEHHH-CokaTuu. Pacuer Ha
NpOYHOCTh. Jledopmarnu U nepeMenieHus Ipu pacTsKeHUH-CKaTuu. Pacdyer jKecTKOCTH.



I'eomeTpruyeckue XapaKTePUCTHKH MONEPEYHBIX CeYEHUI CTePKHSA

[lonsiTHE O TreoOMEeTpPUYECKUX XapaKTepUCTUKAaX IUIOCKUX ceuyeHUH. CTaTU4eCKUd MOMEHT
conpoTuBiieHusl cedeHus. OrnpeneneHue IEeHTpa TSHKECTH cedeHHs. MOMEHT HHEpLUU CEUEHHS.
N3meHeHne MOMEHTa MHEPIMHU NPU MapauIeIbHOM NEepeHoce ocell KoopauHat. M3MeHeHne MoMeHTa
MHEPLMU TpU MOBOPOTE OCe KOOpAWHAT. [J1aBHBIE OCH U TIJIaBHbIE MOMEHTHI MHEpUUU. MOMEHT
CcOnpoTUBIeHUs ceyeHus. CBA3b MOMEHTA CONPOTUBIEHHS U MOMEHTAa MHEpLUHU. | eomeTpuueckue
XapaKTEpUCTUKU XapaKTEPHBIX BUJIOB CEUECHUH.

CnaBur u KpyyeHue

Pacuer 3aknenounsix coequHenuil. [lonstue o kpydyenuu. HanpsbkeHnus npu KpydeHUH KPyTJIbIX
BasioB. Pacuer Ha npouHocTs. Jledopmarun u nepemMerieHus pu KpyueHuH. PacueT )KeCTKOCTH.

IIpsimoii monepevHbIi H3rH0

ITonarue 06 u3rube. Hanpsbkenus npu u3rube 6anok. Pacuer Ha mpoyHOCTh. ParmonanbHble
(GbopMBI MONIEPEUHBIX CeUeHHM Oanmok mpu u3ruode. Jledopmannu u nepeMenieHus npu u3rude 0anok.
JuddepenumanbHoe ypaBHeHHE ynpyroi tuHun 6anku. OnpeaeneHue nepemMenieHuii Mmetogom Mopa.
Pa3nea 2. PacueTsl Ha NPOYHOCTH NPH CJI105KHOM CONPOTHBJICHUH

HanpsizkenHoe 1 1e()OpMHUPOBAHHOE COCTOSTHME B TOYKE TeJIa

[lonsiTe O HaANpPSDKEHHOM COCTOSIHMM B Touke. Bunbel HampsbkeHHOro coctosHus. I[lnockoe
HaIPsDKEHHOE COCTOSIHUE. | J1aBHBIE IUIONIAIKY U [VIaBHBIE HANPsDKEHMUs. MaKkcUMallbHbIE KacaTeIbHbIe
HanpspkeHus. MccnenoBanue HaNpsHKEHHOIO COCTOSIHUSA B MpocTednx ciaydasx. O000UeHHbIN 3aK0H
I'yka. KoMIIOHEHTBl Je(pOPMHPOBAHHOTO COCTOSHMS B TOYKe Tena. Buuel nedopMHUpOBaHHBIX
COCTOSIHUH.

Teopun npoynocTu

[ToHsiTHE O MPOYHOCTH MATEPHUAJIOB U KOHCTPYKIMM IPU CII0)KHOM HAIPSKEHHOM COCTOSIHUU.
IIpenenbHble HANPSKEHHBIE COCTOSHUA. Te€OopuM Hayasla IJIaCTUYECKOro TeueHus. Teopus npoyHocTu
Mopa.

Buabl €10:KHOT0 CONPOTHUBJIEHUS

Pacuer Ha mnpouHocTh mpu KocoM wu3rude. Pacuer Ha NPOYHOCTH NPHU BHELIEHTPEHHOM
pacTsKeHUU-CoKaTud. Pacder Ha mMpoyHOCTH MpH KpydeHHH ¢ u3ruOom. OOmmil ciiydail CI0KHOTO
COINPOTUBIICHUS.

4.2. Coaep:xanme JieKI Ui

Ne Kon-Bo
HaumeHnoBanue nexkuu
n/m 4acoB
Lems kypca «ComnpotuBieHue MarepuanoBy. CONPOTHUBICHHE MaTE€pUaIOB Kak
pa3aen MexaHuku jAedopmupyemoro tema. CBsi3b Kypca € H3y4aeMbIMU IO
npoduio 061IeHayYHBIMH, OOIIENHKEHEPHBIMH U CHIEIIMATbHBIMU JIUCHUTIIMHAMH.
OCHOBHBIE TOHSTHSI, TUIOTE3bl, ONPEACIEHUS U MPUHLMIBI COINPOTHUBICHUS
MatepuanoB. OObEKThl U3YUEHUS — 3JEMEHThI KOHCTPYKIIMM: CTEep>KeHb, IJIaCTHHA,
o0osouka. PeanbHblil 00BEKT U pacyeTHas cxema. OnopHbIe YCTPOMCTBA.

Buemnue Harpy3ku W ux knaccudukanus. BHyTpeHHHE cuiibl U BHYTPEHHHE
cunoBble (hakTopel. Meron cedenuid. [IpaBuia MmocTpoeHHs SMIOP BHYTPEHHHUX
cuoBbIX (hakTopoB. Hanpsbkenus, nepopmanuu — noHsTHE U BUIbI. MexaHuueckue
cBoiicTBa MarepuanioB. /[uarpamma aedopmupoBaHus MaTepuaa.

OcHOBHOE yCJIOBHE MPOYHOCTH, AOIyCKaeMble HampsKeHUs!, KodpUIIMEHT 3amaca.
3akoH ['yka. Koaddunuent Ilyaccona.

[TonsTHe O pacTskeHUH U ckatud. HanpspkeHus npu pacTsykeHUH-ckatuu. Pacuer
4. | Ha mpouHoCcTh. [ledopManuu U mepeMenieHus] IpU pacTKEHUHU-CKaTUU. Pacuer 2
YKECTKOCTH.

[TonsTHE O TEOMETPUYECKUX XapPAKTEPUCTHUKAX IUIOCKUX cedeHHil. CTaTHdecKuid
5. | MOMEHT compoTuBieHus cedyeHus. OmpeneneHrne I[EeHTpa TSKECTH CEUYCHUS. 2
MowmeHT uHepuuu cedeHus. VM3MeHeHHe MOMEHTAa WHEpLMM IPH MNapajlieIbHOM




MEPEHOCE OCEN KOOPIMHAT M TPU OBOPOTE OCEM KOOPAUHAT.

I'maBHBIE OCHM M TJaBHBIE MOMEHTEHI HHCPIIUH. MowmeHT COIIPOTUBJICHHUA CCUCHUA.

6. | CBsi3p MOMEHTa COIpPOTHBIEHMS W MOMEHTa UHepuuH. [‘eomerpuueckue 2
XapaKTEPUCTHKH XapaKTEPHBIX BHJIOB CEUCHUH.
7 Yucteiii casur. 3akoH ['yka npu casure. MexaHn4eckre CBOMCTBA MaTepuaia mpu 2
" | caBure. PacueT 3aken0YHbIX COSMHEHMI HA CPE3 U CMSTHE.
8 Ilonarue o kpyuenuu. HampsbkeHus npu KpydeHMM KpyIJblx BajoB. Pacder Ha 9
" | mpouHoCTh. JlehopManyiu 1 mepeMenieHus Ipyu KpydeHuu. Pacyer xecTKOCTH.
9 [Tonarue 06 m3rube. Pacuer Ha mpouHocTs. PanmonanbHble (GOpMBI MOMEPEUHBIX 9
" | ceuenuii 6anok npu u3ruode.
10 Hedopmarun u nepemenienus npu uzrude 6anox. AuddepeHunanbHoe ypaBHEeHHE 2
" | ynpyroii ntunun Oanku. Onpezenenue nepemenieHuid metogom Mopa.
[lonaTne o HampsHKEHHOM COCTOSHMM B TOYKe. BUBI HaNpsDKEHHOIO COCTOSHHUSL.
11. | IInockoe HampsHKEHHOE COCTOSIHHE. [ JIaBHBIC TUIOMIAJAKK W TJIABHBIC HAIPSKCHUSI. 2
MakcuMalibHble KacaTelbHble HAIPSKESHHUS.
HccnenoBanue HampspKEHHOTO COCTOSIHUS B MpocTeiux cinydasx. O0001meHHbIH
12 | 3akon I'yka. KoMmoHeHTBl N1e()OpMHUPOBAHHOTO COCTOSIHUSL B TOYKE Tena. Busel 2
ne(hOPMUPOBAHHBIX COCTOSIHUM.
[lonaTHe 0 MPOYHOCTH MATEPHATIOB M KOHCTPYKLUMH HPU CIOKHOM HaNpsKECHHOM
13. | coctosnun. IlpenenpHble  HampspkeHHbIE — cocTosiHMs.  Teopum — Havana 2
IJIACTHYECKOro TeueHus. Teopus npounoctu Mopa.
14. | PacyeT Ha MPOYHOCTH NMPU KOCOM H3THOE. 2
15. | PacueT Ha IpPOYHOCTH MPH BHELIEHTPEHHOM PACTSKEHUH-CKATHH. 2
16. | PacueT Ha NPOYHOCTh NP KPYUEHUH C U3THOOM. 2
Hroro 32
4.3. Copep:xanue Ja00paTOPHBIX 3aHATHI
Ne . Kon-Bo
HaunmeHnoBanue 1ab0paTopHbIX 3aHATUN
/o 4acoB
1. | McnwiTanme cTaqbHOTO 00pasiia Ha pacTsHKCHHE 4
2. | OnpeneneHue HaNPsHKEHUH U IEpEMEIIEHUH TPH MPSIMOM TOTIEPEUHOM H3rH0e 4
3. | Onpexnenenue MOAyJIsl CIBUTA IPU KPYUEHUHU 4
HTroro 16
4.4. Conep:xaHne NPAKTHYECKUX 3aHATHI
Ne . Kon-Bo
HanmeHoBaHMe NPaKTUYECKUX 3aHITUI
n/n 4acoB
1 LlenTpanbHOe pacTspkeHue-cxarue. [loctpoeHue smop BHYyTPEHHUX CUIOBBIX 9
" | dakTopos.
2. | Kpyuenue. [Toctpoenue 3mt0p BHYTPEHHUX CUIIOBBIX (PAKTOPOB. 2
3. | Ilpsimoii monepeunslit m3rud. [locTpoeHne >mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB. 4
4. | ITocTpoeHue >Mmi0p BHYTPEHHUX CHJIOBBIX (PAKTOPOB B MJIOCKOH pame. 2
5. | llenTpanbHoe pacTshkeHHe-cokatue. Pacuer Ha IpOYHOCTH M )KECTKOCTb. 2
6. | I'eomeTpuyeckre XapaKTePUCTHKH IUIOCKUX CEUCHUI. 2
7. | Kpydenue. Pacuer Ha mpOYHOCTH M JKECTKOCTb. 2
8. | Ilpsimoii momepeynslit m3rud. Pacuer Ha MpPOYHOCTH M KECTKOCTD. 6
9. | PacueT Ha MpOYHOCTH IPU KOCOM M3THOE. 4
10. | BHeneHTpeHHOE pacTshKeHHE (CKaThe) 4
11. | Pacyer Ha MPOYHOCTH PU KPYUCHUU C U3THOOM. 4




12. | Pacyer Ha MPOYHOCTH B ClIydae OOIIETO COMPOTUBICHUS 2
13. | Pacuer Ha MPOYHOCTh CTATUYECKHU HEOMPEACIUMBIX CUCTEM. 4
14. | Pacuer Ha MPOYHOCTH MPH NMPOIOIBLHOM yape. 4
15. | Pacuer Ha NpOYHOCTH NPU MONEPEUHOM yAape 4
HTroro 48
4.5. Buabl M coiep:kaHie CaMOCTOSITeIbHOI padoThl 00y4aroIuXCs
4.5.1. Buzsl caMocTOATENbHOM paboThl 00yYarOINXCs
Bunasl camocTosiTensHON paboThl 00yYaromuxcs KOIM4EeCTBO YaCOB
ITonroToBKa K MPakKTUYECKUM 3aHATUSIM 15
[ToaroroBka K J1abOpaTOPHBIM 3aHATHSAM U K 3aITUTE JIAOOPATOPHBIX pabOT 7
CaMOCTOATEIbHOE U3YUYEHHE OTJENbHBIX TEM U BOIIPOCOB 10
JlomanHaue 3agaHust 16
ITonroToBka K 3a4eTy 9
Hroro 57
4.5.2. Conep:xaHue caMOCTOSTEILHON paboThl 00YJarOIuXCs
Ne Kou-Bo
i HaumenoBaHue TeM Wi BOIPOCOB HACOR
1 Jomaminee 3ananue «Iloctpoenue amop BHYTPEHHUX CUIIOBBIX (DaKTOPOB MIPU 5
" | mpocThIX BUAAX AeHOpMUPOBAHHD)
2 JlomaniHee 3ananue «PacueTsl Ha IPOYHOCTh U KECTKOCTh MPH MPOCTHIX BUAX 5
" | nehpopmupoBaHU»
3. | Jlomamrsee 3amanue: «PacdeTsl Ha MPOYHOCTH MPH CIIOKHOM COMTPOTUBIICHHUID) 5
4, [ToaroToBka K NPaKTUYECKUM 3aAHATUIM 10
5. | [logroroBka K J1abOpaTOPHBIM 3aHATHSAM H K 3alTUTE JJAOOPATOPHBIX PaboT 7
[TocTpoenue >mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH MPOCTHIX BUIAX
6. | nepopmupoBanus. PacueTsl Ha MPOYHOCTH U KECTKOCTD MPH MPOCTHIX BUIAX 25
nepopMupoBanus. PacueTbl Ha MPOYHOCTh IPHU CIOKHOM CONPOTHUBIICHUU
Hroro 57

5. Y4eOHO-MeTOAMYECKOE 00ecIieYeHHe CAMOCTOSATEIbHOM padoThl 00yYAKIIMXCH

YyebHo-MeToanueckue pa3pabotku mMerotcss B Hayunoiu 6mOmmoreke ®I'bOY BO HOxhHo-
VYpanbsckuii 'AY:

1. HexmonoBa T.H. Metoauueckue yka3aHus 1O BBINOJHEHHUIO BHEAYAUTOPHON pabOTHI MO
mucuuruinae «ConpoTHBIIEHHE MaTepUaloBy [DaeKTpoHHBbIH pecypce]. Uensounck: KOxHo-Y panbckuii
I'AY, 2017. 69 c. Pesxum moctyma: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. UrnateeB A.I'. [Tocobue k perieHuro 3a1a4 Mo COMPOTHBICHUIO MaTepHAaJIOB [ DIEKTPOHHBIH
pecype] : yuebHO-MeToaudeckoe nmocodue. Yensounck: FOxuo-Ypansckuit ['AY, 2016. 118 c. Pexum
noctyna: http://37.75.249.157:8080/webdocs/sopromat/62.pdf.

3. MHUrnateeB A.I'. KouTponpHble 3amaHus Juisi pacueTHO-Tpaduyeckux padboT 1o
COIPOTHUBJICHUIO MAaTepHajoB [DJEKTPOHHBIA pecypc] : ydeOHoe mocobue. YensOunck: HOxHO-
VYpansckuii 'AY, 2016 . 40 c. Pexxum nocryna: http://37.75.249.157:8080/webdocs/sopromat/66.pdf.



6. ®oH/I OLIEHOYHBIX CPEICTB /IS MPOBEIEHNsI TPOMEKYTOYHON aTTeCTAIINA
00yYarIuXxcs

Jlns ycTaHOBIIGHHSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOyuaromuxcst Tpeboanusim OI'OC
BO pazpaboTtan (oHI OLEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W IPOBEICHUS
MPOMEXYTOUHOM aTrTecTanuud ofydarommxcs 1o aucuuivinHe. @OOHA  OIEHOYHBIX CPENICTB
npeactasieH B [Ipunosxernu Ne 1.

7. OCHOBHAsI M JONOJTHHUTEIbHAS y4eOHasi JUTEPaTypPa, Heo0XoAuMas
AJI51 OCBOEHMS THCHUTITHHBI

OcHOBHasi W JONONHUTENbHAs yueOHas JuTepaTypa umeerca B HayuHoii Oubnuotreke u
ANEKTPOHHOU MH(pOpMarmoHHo-00pazoBaTenbpHOM cpeae DI'BOY BO 0xHo-Ypansckuii ['AY.

OcHoBHas JiuTepaTypa

1. Xunkun B. A. ConpotuBnenue marepuaioB [DneKTpoHHbBIN pecypc]: yueb. mocobue / B. A.
Kunkun; UIAA. YensOounck: UT'AA, 2011.- 524 c. Pexxum pocrynma: http://192.168.0.1:8080/
localdocs/sopromat/50.pdf.

2. CompotuBieHre MaTeprasioB [DnekTpoHHbId pecype]: / I1. A. I1aBnoB [u ap.]. Mocksa: Jlans,
2007.- 560 c. Pexxum poctyma: http://e.lanbook.com/books/element.php?pll cid=25&pll id=563.

JlonoIHUTEIbHASI JIUTEpPaTypa

1. MonornukoB B. fI. Mexanuka xoHcTpykumil. Teopernueckas mexaHuka. ConpoTHUBIIEHUE
MaTepuanoB [DnekTpoHHBINH pecypc]: / MonotHukoB B. SI.. Mocksa: Jlanp, 2012. Pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=4546.

2. Kynpsisues C. I'. ConportuBnenune matepuanoB. VHTepHeT-TecTUpOBaHUE 0a30BBIX 3HAHUI
[DnexTponnstit pecypce]: / Kynpssues C. I'., CepatokoB B. H.. Mocksa: Jlans, 2013. Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5247.

Ilepuoauyeckue u3xaHus:

«Ipobnembl mpounocTn», «[IpuxmamHas mareMaTuka UM MexaHHKa», «MexaHHMKa TBEpAOTrO
tenay, «Mmkenep. Hayka, MpOMBIIIIEHHOCTh, MEXIYHAPOJHOE COTPYIHUYECTBO», «CHpaBOYHUK.
NnxeHepHsIil )KypHAID».

8. Pecypchl HH(OPMALIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEepHETY,
Heo0X0UMbIe 1JIs1 0CBOCHH S THCIHIIHHbI

1. EnnHOE OKHO JOCTYyIa K y4eOHO-MeTOInYeCKUM pa3pabotkam https://toypray.pd.
4. OBC «JIaub» http://e.lanbook.com/
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5. YuuBepcurerckas oudanoreka ONLINE http://biblioclub.ru/
6. Caiit http://mysopromat.ru
7. Caiir http://sopromat.org

9. MeToauyeckue yKkazaHus AJisl 00y4aro1UXcsl 0 0CBOEHUIO THCIUIIIHHbI

VY4yebHO-MeToIMUecKue pa3paboTku wumerorcss B Hayunoit OuGnuoreke M 3IEKTPOHHOMN
nHpopMarmoHHo-o0pazosarensHOM cpene PI'BOY BO I0xuo-Ypansckuit TAY:

1. UrnateeB A.T'. [Tocobue k perieHuto 3a7ay No CONPOTUBICHUIO MAaTEPHATIOB [ DIEKTPOHHBII
pecype] : yuebHO-MeToaudeckoe nocodue. Yensounck: FOxuo-Ypansckuit ['AY, 2016. 118 c. Pexum
nocryna: http:// 192.168.0.1:8080/ localdocs/sopromat/62.pdf.

2. WrnateeB A.I'. KoHTponbHBIE 3amaHus Uil pacueTHO-Tpaduueckux padoT 1o
COIPOTHUBJICHUIO MAaTepHajoB [DJEKTpOHHBIA pecypc] : ydeOHoe mocobue. YensObunck: IOxHo-
VYpansckuit [AY, 2016 . 40 c. Pexxum mocryma: http:// 192.168.0.1:8080/ localdocs/sopromat/66.pdf.

3. Cmarun H.K. CompoTuBieHue MaTepuanoB [DIEKTPOHHBIN pecypc|: yueOHOe mocobwue.
Yemsiounck: YI'AY, 2008. 76 c. Pexxum poctyma: http://192.168.0.1:8080/1ocaldocs/sopromat/2.pdf.

4. Meroauyeckue yka3aHHs K J1a0OpaTOpHbIM paboTaM MO CONPOTHUBICHHIO MaTepUaJIOB
[DnexTponnslit pecypc] / coct.: Unbun A. B. [u ap.]. Yensbunck: UI'AA, 2010. 70 c. Pexxum gocrymna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

5. lloctpoeHue »omOp BHYTPEHHUX CHJIOBBIX (DaKTOPOB B IPOrpaMMHOM KOMILIEKCE
STRUCTURE CAD pmns WINDOWS [Onektponnsiii pecypc] / coct. UrnatbeB A.I'. UensOunck:
UI'AA, 2011. 20 c. Pexxum noctymna: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. Xwikun B.A. IlocTpoeHue »miop BHYTPEHHUX CHUJIOBBIX ()aKTOpOB B Oankax M paMax B
nporpaMMHubIX npoaykrax SCAD u MathCAD [OnexTpoHHBIH pecypc]: METOAMYECKHE yKa3aHUS.
YenssOunck: b.u., 2006. 49 c. Pexum goctyna: http://192.168.0.1:8080/1localdocs/sopromat/11.pdf.

7. OmnpeneneHue TeOMETPUUYECKUX XapaKTEPUCTUK IMOMEPEUYHbIX CEYeHH OpycheB B
nporpammHubIX npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnekTpoHHBIi pecypc]:
MeToanyeckue ykazanusi / cocT.: Kunkua B.A. Yensbunck: UT'AY, 2007. 69 c. Pexum pocryna:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. PacueTr Ha TPOYHOCTP M TPOBEPKA JKECTKOCTH CTATUYECKU OIPENEIUMBIX OaloKk B
nporpamMmHbIX Tipoaykrax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHBIH pecypc]: METOAMYECKHE
ykazanust / coct. XKwunkun B.A. Yensbunck: UIAY, 2007. 76 c. Pexum pgocryma:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

9. Onpenenenue nepeMenIeHN B yIpyrux cUcTeMax B MporpaMMHBIX npoaykTax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKTpoHHBIH pecypc]: METOAWYeCKHe yKa3aHus / COCT.:
Kunkun B.A. YensOuHCK: Uray, 2008. 66 c. Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

10. UndopmanmoHHbIe TEXHOJIOTHH, UCTIOJIb3YyeMble ITPH OCYILIECTBJIEHUN 00Pa30BaTeILHOIO
npouecca no JUCHUILINHE, BKJIIOYAs NepeyeHb MPOrpaMMHOro odecneyeHust
U MHGOPMAIMOHHBIX CHPABOYHBIX CHCTEM

B HayuHo#i OnbmnoTeke ¢ TepMUHAIBHBIX CTAHIIHIA MPEOCTABISAETCS TOCTYII K 0a3aM JaHHBIX:
- Texaskcnept (nHpopMarionHo-cripaBouHas cucrema 'OCTog);

- «CenpX03TEeXHUKA» (aBTOMaTI/I3I/Ip0BaHHa${ CIIpaBOYHaA CI/ICTCMa).

Jlunensuonnoe mporpammuoe obOecneuenue: KOITAC 3D v16, AutoCAD 2014, APM
WinMachine 15, MoitOduc CrannapTHbI.
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11. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi AJ1s1 OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JMCUMILIHHE

Ilepeyenb yueOHBIX 1a00paTOPHii, Ay TUTOPHIL, KOMIILIOTEPHBIX KJIACCOB

1. VueOHble aynuTopud Jisi TPOBEICHHS 3aHSATUM CEMUHAPCKOTO THIIA, TPYMIOBBIX H
WHJIUBUIYaTbHBIX KOHCYJBTAIUM, TEKYIIETO KOHTPOJIS U MMPOMEXXYyTOUHOM aTTecTamuu - aya. 023,
ayn. 024

2. YueOHas ayauTopus Uil TPOBEIACHHS 3aHITHH CEMHUHAPCKOTO THIIA, KYpPCOBOT'O
NPOEKTUPOBAHUS, TPYNIOBBIX W  MHAUBUIYAJIbHBIX KOHCYJIbTAllMM, TEKYILIETO KOHTPOJS U
MPOMEKYTOUYHOM arrecTanuu - aya. 002.

3. [Tomenienue st caMOCTOSITENIbHOM paboThI - aya. 303.

4. V4yeOHasi ayauTOpHUs ISl MPOBEICHUS 3aHITUM JICKIIMOHHOTO M CEMHHApPCKOTO THIIOB,
CPYNIIOBBIX W MHAWBUAYAJIbHBIX  KOHCYJbTALIMM, TEKYILIETO KOHTPOJsSA U IPOMEXKYTOUYHOMH
arrectauuu - aya. S01.

IlepeyeHb 0OCHOBHOTO y4eOHO-1200paTOPHOTO 000PYAOBAHMS
I'eneparop I'-U-116
UcnertaTtensHas mamuHa UM-4P
Konockon Opuon
Ocmwmnorpad C-1-76
Ocuumorpad C-8-11
Ocuumnorpad C1-75
Ocuusmtorpad C8-12
[pudop CYJI 3
Y CTpoiCTBO JUIs UCTIBITAHUS 2-X OTIOPHBIX OaI0K
Yacrotomep U3-32
Yacroromep U3-33
Tenesuzop Ilanaconnk
Buneomaraurodon Opuon
[pubop AI1-45
12. UnHoBanuoHHbIe GopMbI 00pa30oBaTeIbHBIX TEXHOJIOTHH

Bun 3anarus
Jlekun JI3 I13
®opmbl paboTHI

KomMmnberorepHsle cumynsanun - - +

12




IIPH/IO/KEHHUE Ne 1

POHJ OHEHOYHBIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEJCHUS TPOMEXKYTOUHON aTTECTAIlUU
obyyvarontuxcs no aucuuiuinae b1.B.04 «ConpoTuBjieHrne MaTepHAJIOB)

Hamnpasnenne noarorosku 35.03.06 ArpounkeHnepust

[Tpoduns TexHuyeckue cucTeMbl B arpodu3Hece

YpoBeHb BBICIIETO 00pa3oBaHus — OaKajaBpuaT (aKaqeMHYeCKuid)

Kpanudukanus - 6akaaaBp

®opma 00yueHus — 0OUHasA

YenaOMHCK
2018
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1. KomnereHuum ¢ ykadanueMm 3tana ux popmupoBanus B npouecce ocsoenus OINOII

KomreTeHuu 1mo 1aHHO# TUCIUIUINHE (POPMUPYIOTCS HA IPOABUHYTOM JTalle.

Konrponupyemsie KonTtponupyembie pe3yabTaTsl 00ydeHHS M0 JUCIUATUTHHE
pe3yIbTaThl OCBOCHUS

OIOII 3HaHUS YMEHUS HaBBIKH

(KOMIIETEeHLIUN )

OIIK-4 Oo6yuarommiicst nomkeH | OOydaromuiics T0KeH OOyuarommiics
CIOCOOHOCTH peIiaTh | 3HATh: METOJOJIOTHIO YMETh: BBIIIOJIHSATH JIOJDKEH BIIAJICTB:
UMH)KEHEepHBIC 3a7auu | Kypca « COnpoTHBIEHUE CTaHJAPTHBIC BUJIBI HaBBIKAMU

C HCIIOJIb30BaHHEM MaTepHaIOBy, MPOYHOCTHBIX PACUETOB, PaKTUYECKOTO
OCHOBHBIX 3aKOHOB OCHOBHBIC pAaCUeTHbIC | OLIEHUBATh MOJYYCHHBIC UCIIOJIb30BaHUS
MEXaHUKH, (bopMyJIBI, aTTOPUTMBI Pe3yIbTATHI C TOUKH METOIOB pacyera
AIIEKTPOTEXHUKH, pacyeToB JIEMEHTOB 3peHUs UX KOHCTPYKIMH Ha
THIPABIINKH, KOHCTPYKIIMI Ha paBIoIIoI00us, POYHOCTH TIPU
TEPMOJIMHAMUKH U IPOYHOCTh, KOTOpBIE HKOHOMHYHOCTH U peleHnH
TETIOMaccoOOMeHa WCTIOJNB3YIOTCS IS HA/IKHOCTH TIPH WH)KCHEPHBIX 33134 -
pELICHUS UHKCHEPHBIX | PELICHUU MHXKCHEPHBIX - (F1.B.04-H.1)
3agad - (61.B.04-3.1) (b1.B.04-VY.1)

OIIK-5 OO6yuarommiicst nomkeH | OOydaromuiics T0KeH OOyuarommiics
CHOCOOHOCTh 3HATh: METOJIOJIOTHIO YMETh: BBIITOJIHSATH JIOJDKEH BIIAJICTB:
000CHOBAHHO Kypca «ConpoTuBiIeHne CTaHJApTHBIC BUJIBI HaBBIKAMU

BBIOMpPATh MaTepHal MaTepHaIOBy, MPOYHOCTHBIX PACUETOB, NPaKTUYECKOTO
U CTIOCOOBI €70 OCHOBHBIE PaCUeTHBIE | OLIEHUBATDH MOJYUYCHHBIC UCTIOJIb30BaHUS
00paboTKH AJIs

(bOopMyIIBI, aNTTOPUTMBI
pacyeToB 3JIEMEHTOB
KOHCTPYKIIUIA HA
MIPOYHOCTH, KOTOPHIE

UCIIOJIB3YIOTCS IS

PE3yJIBTAThI C TOYKH
3peHus uX
paBIoNo00MUs,
SKOHOMHWYHOCTHU U
HAJIEKHOCTH IS

METOJIOB pacyeTa
KOHCTPYKLHH Ha
MIPOYHOCTH IS

000CHOBaHUS BEIOOPA

MOJTy4YEeHUsI CBOMCTB,

o0ecrneynBaronmnx
BBICOKYIO

HAJIe)KHOCTh JIETaJIN

MaTepuaa JIeTaln -
000CHOBaHHUS BEIOOpA 000CHOBaHHUS BEIOOPA (b1.B.04-H.2)
MaTepHaa JIeTaIH - MaTtepuaa JeTaIu -
(51.B.04-3.2) (b1.B.04-Y.2)
[1K-2 OO6yuarommiicst nowkeH | OOyyaromuiics T0JDKEeH OO0yuarommiics
TOTOBHOCTb K 3HATH: YMETh: YIUTHIBATh TIPU JIOJKEH BIIAJICTh:
Y4acTHUIO B OCHOBBI TpeOOBaHUMN KOHCTPYUPOBaHUU METOJIaMU CHJIOBOTO
MIPOBEJICHUU paboTocmocoOHOCTH TpeOOBaHUS TIPOYHOCTH, aHaJIM3a JIeTaleH,
UCCIIeTOBaHUMA JeTanel MallvH U BUJIbI HA/IKHOCTH, MEXaHU3MOB U MaIINH
pabounx u OTKa30B JieTajen - TEXHOJIOTUYHOCTH, - (1.B.04-H.3)
TEXHOJOTUYECKUX (b1.B.04-3.3) SKOHOMUYHOCTH,

mponecCcoB MalllnH CTaHJapTU3alluu U

yHHU(UKALNHU, OXpaHbI

TpY1a, IPOMBILUICHHON
ICTETUKU —

(b1.B.04-Y.3)
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2. Iloka3aTesi, KpUTEPHH M IIKAJIA OLleHNBaHUsA C)OPMUPOBAHHOCTH KOMIIeTeH Mt

[Noka3zaTtenn Kputepnn u mkasna orieHUBaHUs pe3yJIbTaTOB O0YUYCHHUS IO AUCITUTINHE
onecHuBanusg | HengocraTouHblit JlocTaTo4yHbIN Cpennuii ypoBeHb | Bplcokuil ypoBeHb
(3YH) YPOBEHb YPOBEHBb
b1.B.04-3.1 | OOyuatomuiics He OOyuatomtuiics OOyuaromuiics ¢ OOyuatomuiics ¢
3HaeT cy1abo 3HaeT HE3HAYUTEJIbHBIMU Tpebyemoit
METOIOJIOTHIO METOAOJIOTHIO omrOKaMu 1 CTETICHBIO TIOJTHOTHI
Kypca Kypca OTJEJIbHBIMU Y TOYHOCTHU 3HAeT
«Conpotusnenne | «ConpoTUBICHHE npobenamMu 3HaeT METOO0JIOT IO
MaTepUalIoBy, MaTepHaoBy, METO0JIOT U0 Kypca
OCHOBHBIE OCHOBHBIE Kypca «ConpoTHBiieHHE
pacueTHble pacueTHble «ConpoTHBiieHHE MaTepHaoBy,
bopmyIHl, bopmybl, MaTepuasioBy, OCHOBHBIE
aJITOPUTMBI JITOPUTMBI OCHOBHbIE pacueTHble
pacueToB pacueToB pacueTHbIe bopmybl,
3JIEMEHTOB 3JIEMEHTOB bopmybl, JITOPUTMBI
KOHCTPYKLIHUH Ha KOHCTPYKLIUH Ha aIrOpUTMBI pacueroB
IIPOYHOCTb, IPOYHOCTb, pacueToB 3JIEMEHTOB
KOTOpbIE KOTOpbIE HJIEMEHTOB KOHCTPYKIMU Ha
UCIIOJIBb3YIOTCS UCHOJb3YIOTCA AJIS KOHCTPYKLMH Ha IPOYHOCTH,
VISl PEeUICHHUs peneHus IPOYHOCTH, KOTOpbIE
MH)KEHEPHBIX MH)KEHEPHBIX 3a/1a4 KOTOpbIE UCHOJIb3YIOTCS IS
3az1a4y UCTIOJB3YIOTCS IS peneHus
peLeHus MH)KEHEPHBIX 3a/1a4
MH)KEHEPHBIX 3a/1a4
b1.B.04-Y.1 | OGyuaroruiics He OO6yuarommmiics OO0yuaromuiicst ¢ OO0yuarommmiics ¢
yMEET BbIOMpATh cnabo ymeer HE3HAYUTEIbHBIMU TpeOyemoi
pacueTHbIe BBIOMPATh omKrOKaMu U CTETIEHBIO MOJTHOTHI
CXEMBI, pacyeTHbIE CXEMBI, OTIENEHBIMU Y TOYHOCTH yMEeT
dbopmynupoBaTh U | (HOPMYITUPOBATH U npobenaMu ymeeT BBIOMPATH
pemaTh 3a1a4d | pearh 3a1auu JUIs BBIOMPATH pacueTHbBIE CXEMBI,

JUTSL BRIOPAHHBIX
pPacCUETHBIX CXEM,
OIIEHHUBATh
TIOJTyYeHHBIC
PE3yJIbTATHI C
TOYKH 3PEHUS UX
paBIoMo00us,
SKOHOMHWYHOCTH U
HaJIC)KHOCTH JIJIs
penIeHus
WHKCHEPHBIX
3a1a4

BBIOPAHHBIX
pacUeTHBIX CXEM,
OIICHUBATh
MOJTy9YEeHHBIC
PE3yJIbTAThI C TOYKH
3peHus uX
MPaBIOTIOI00MS,
SKOHOMHYHOCTH U
HaJIeKHOCTH JJISt
pelieHus
WH)KCHEPHBIX 3a7a4

pacyeTHbBIE CXEMBI,
dbopMyupoBaTh
pemaTh 3a/1a4u JUIs
BBIOPaHHBIX
pacYeTHBIX CXEM,
OLICHUBATh
HOJTy4EHHBIE
pEe3yJbTaThl C TOUYKU
3pEHUS X
MIPaBIONOIO0HS,
HYKOHOMHUYHOCTH U
HaJIS)KHOCTH JIJIS
pelieHus
WHKCHEPHBIX 3324

dbopMyJIHpOBaTh U
peliaTh 3aaa4n JyIst
BBIOPAHHBIX
pacUeTHBIX CXEM,
OIICHHUBATh
MOJTyYEeHHBIC
PE3yNIBTAThI C TOYKH
3peHus UX
MpaBIOTIO00MSI,
SKOHOMHYHOCTH U
HaJIKHOCTH IS
pelieHus
WH)KCHEPHBIX 337124

b1.B.04-H.1

OO0yuaromuiicst He
BJIaJICET
HaBBIKAMH
MIPAKTUIECKOTO
HCIIOJIb30BaHMS
METOJIOB pacueTa

OO0yuaromumiics
cn1abo BiazeeT
HaBBIKAMH
MPAKTHIECKOTO
HCIIOJIb30BaHUS
METOJIOB pacyeTa

OOyuaromuiics ¢
HEOOIBIINMHU
3aTpyAHCHUSIMH
BJIaJ€€T HaBBIKAMH
MPAaKTUIECKOTO
HCIIOIB30BaHUSA

OO6yuaromuiics
cBOOOIHO BaAEET
HaBBIKAMH
MPAKTUYIECKOTO
HCIIOJIb30BaHMS
METOJIOB pacyeTa
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KOHCTPYKLIHH Ha

KOHCTPYKLHH Ha

MCTOHOB pacucTa

KOHCTPYKLHUH Ha

IPOYHOCTb, HPOYHOCTB, KOHCTPYKIIMH Ha IPOYHOCTB,
KOTOpBIE KOTOpEbIE POYHOCTH, KOTOpEbIE
UCTIONB3YIOTCS UCTIOJNIB3YFOTCS IS KOTOpBIE UCTIOJNIB3YIOTCS IS
TUTSL PEeUICHHUS pereHuHs UCTIONB3YIOTCS IS pemeHHs
WUH)KCHEPHBIX WHKCHEPHBIX 33724 peuieHus WH)KCHEPHBIX 33724
3aj1a4 WH)KEHEPHBIX 3a/1a4
b1.B.04-3.2 | O0yuatomuiicst He OOyyarommiics OOyuaromumiics ¢ OOyuaromwmiics ¢
3HAeT cabo 3HaeT HE3HAYUTEIILHBIMU TpebyeMoii
METO0JIOT IO METO0JIOTHIO omnOKaMu U CTETIEHBIO TOJTHOTHI
Kypca Kypca OTIEIEHBIMU ¥ TOYHOCTH 3HAET
«Conpotusnenue | «ConpoTuBiIeHHE npobenamMu 3HaeT METO0JIOT U0
MaTEepUAIIOBY, MaTepHaIOBy, METOOJIOTHIO Kypca
OCHOBHbIE OCHOBHbIE Kypca «ConpoTHBiieHHE
pacueTHbIe pacueTHbIe «CompoTHuBIeHHE MaTepHaioBy,
(bopmybl, bopmybl, MaTepHuaoBy, OCHOBHbIE
AJITOPUTMBI QITOPUTMBI OCHOBHBIC pacueTHbIe
pacueToB pacyeToB pacueTHble bopmybl,
DIIEMEHTOB JIIEMEHTOB bopmybl, QJITOPUTMBI
KOHCTPYKIMHA Ha KOHCTPYKIMH Ha AJITOPUTMBI pacueToB
MIPOYHOCTb, MPOYHOCTH, pacueToB AIIEMEHTOB
KOTOpbIE KOTOpbIE 3JIEMEHTOB KOHCTPYKLMH Ha
UCTIONB3YIOTCS WCTIONB3YIOTCS ISt KOHCTPYKIIMU Ha IPOYHOCTH,
Juis 000CHOBAHUS 000CHOBaHUS HPOYHOCTH, KOTOpbIE
BbIOOpA BbIOOpa MaTepuana KOTOpBIE HCIIONIB3YIOTCA IS
MaTepuana JeTanu JeTaiu UCTIOJB3YIOTCS IS 000CHOBaHUSA
000CHOBaHUS BbIOOpa MaTepuana
BbIOOpa MaTepuana JeTanu
JeTaIn
b1.B.04-Y.2 | Obyuatomuiuiics He OOyuaromuiics OOyuatomuiics ¢ OO6yuatomuiics ¢
yMeeT BhIOMpaTh cnabo ymeer HE3HA4YUTEJIbHBIMU TpeOyemoi
pacueTHble BBIOMPATH omrOKaMu 1 CTETIEHBIO TOJTHOTHI
CXEMBI, pacyeTHBIE CXEMBI, OTIEITEHBIMU Y TOYHOCTH YMEET
¢dopmynmrpoBath U | (GOPMYIHPOBATH U | MpoOeTamMH yMeeT BBIOMPATH
pemaTh 3a1aui | pemrath 3a1adu JUIs BBIOMPATH pacueTHBIE CXEMBI,
JUIsl BBIOPaHHBIX BBIOPAHHBIX pacueTHble CXeMbl, | (opMyIupoBaTh U
pacUeTHBIX CXE€M, | pPAaCUETHBIX CXEM, (bopMyIHpOBaTE M | pemaTh 3aauu JIs
OLIEHUBATh OLIEHUBATh pelaTh 3a1a4u A BBIOPAHHBIX
MOJTyYeHHBIE MOJTyYCHHBIE BBIOPaHHBIX PaCUYETHBIX CXeM,
pe3yJbTaThI C Pe3yJbTaThl C TOYKH | PACUETHBIX CXEM, OLIEHUBATh
TOYKHU 3PCHUS UX 3peHHS UX OLICHUBATH MIOJTyYCHHBIE
paBoIo100us, MIPaBJI0NI0100H, MOJTyYeHHbIE Pe3yIbTaThl C TOUKH
SKOHOMHUYHOCTH M | HKOHOMHYHOCTH M | PE€3yJIbTaThl C TOUKU 3peHHS UX
HAJIeKHOCTH IS Ha/IKHOCTH IS 3peHHs UX IpaBI0II0100us,
000CHOBaHHUS 000cHOBaHHUS MpaBaOTO00Ms, YKOHOMHUYHOCTH U
BbIOOpa BbIOOpa MaTepuana | 3KOHOMHYHOCTH U Ha/IeKHOCTH IS
MaTepuana JIeTajin JeTann HaJIS)KHOCTH IS 000CHOBaHHUS
000CHOBaHHUS BbIOOpa MaTepuana
BBIOOpA MaTepHuaia JeTaIu
JeTaJH
b1.B.04-H.2 | Obyuaromuiics He OO0yuarommmiics OO0yuaromuiicst ¢ OOyJarommiics
BJIaJIEET cabo Biajeer HEeOOJIbIIINMU CBOOOJTHO BJIAJICET
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HaBBIKAMH
IIPAKTUYECKOTrO
HCIIOJI30BaHNUS

METOJIOB pacyeTa

KOHCTPYKLIHH Ha

HaBBIKAMH
IIPAKTUYECKOIO
HCITOJIB30BAHUS

METOJIOB pacyeTa

KOHCTPYKLHH Ha

3aTpyAHECHUSAMU
BJIaJICET HABbIKAMHU
MIPAKTHYECKOTO
HCIIO0JIb30BaHUS
METOJOB pacyeTa

HaBBIKAMH
IIPaKTUYECKOTO
HCIIOJIb30BaHUS

METOJIOB pacyeTa

KOHCTPYKLHH Ha

MIPOYHOCTb, MPOYHOCTH, KOHCTPYKIIMH Ha POYHOCTH,
KOTOpBIC KOTOpBIC MIPOYHOCTD, KOTOpBIC
UCTIONB3YIOTCS WCTIONB3YIOTCS JIS KOTOpBIE UCIIONB3YIOTCS AJIs
JUTsL 00OCHOBaHUS 000CHOBaHHUS HCTIOJIB3YIOTCS IS 000CHOBaHHUS
BbIOOpa BbIOOpa MaTepuana 000CHOBaHHUS BbIOOpa MaTepuana
MaTepHasa JIeTalx JeTan BBIOOpA MaTepuaia JeTaln
JeTanu
b1.B.04-3.3 | OGyuaromumiics He OO0yuarommmiics OO0yuarommmiics ¢ OO0yuarommiicst ¢
3HAeT OCHOBBI cnabo 3HaeT HE3HAYUTEIbHBIMU TpeOyemon
TpeboBaHMUt OCHOBBI OImuOKaMHu 1 CTEMEHBIO TOJHOTHI
paboTtocnocoOHOC TpeboBaHUit OTJICTbHBIMU Y TOYHOCTH 3HAET
TH JeTanei paboTOCIIOCOOHOCT | MpoOeIaMu 3HAET OCHOBBI
MAIllMH ¥ BUJBl | W JeTaJICi MallluH 1 OCHOBBI TpeOoBaHUi
OTKa30B JIeTajei BU/JIbI OTKA30B TpeboBaHUM pabotocrnocoOHOCT
neranei paboTOCIOCOOHOCT | U AeTanell MallluH U
W JIeTajJe MaluH | BH/JIBI OTKA30B
BHUJIbI OTKA30B netanei
JieTanen
b1.B.04-VY.3 | O0yuaromiuiicst He OOyyarommiics OOyuaromumiics ¢ OOyuaromwmiics ¢
yMEeT YYUTHIBATh ci1abo ymeeT HE3HAYUTEIIbHBIMU TpeOyemoii
npu YUUTBIBATH MIPH OlIMOKaMu H CTETICHBIO TIOJTHOTBI

KOHCTPYUPOBAHUHU | KOHCTPYHPOBAHHH OTJICITBHBIMU Y TOYHOCTH yMEET

TpeOoBaHUS TpeOoBaHUS npooeaaMu ymeeT YUUTBIBATH MIPH
MIPOYHOCTH, MIPOYHOCTH, YUUTBIBATH MPU KOHCTPYHUPOBaHHUU
HaJe)KHOCTH, HAJECKHOCTH, KOHCTPYUPOBaHHUU TpeOOBaHuUs

TEXHOJOTUYHOCTH | TEXHOJOTUIHOCTH, TpeOOBaHUS MPOYHOCTH,

, D)KOHOMHYHOCTH, | OSKOHOMHYHOCTH, MPOYHOCTH, HAJEC)KHOCTH,
CTaHJApPTH3aIlMN | CTaHAAPTU3AINN U HAJIC)KHOCTH, TEXHOJOTUIHOCTH,
U YHUDUKAIIH, yHHHKAINY, TEXHOJIOTUYHOCTH, SKOHOMHYHOCTH,

OXpaHbI TPY/Ia, OXpaHbI TPyJIa, SKOHOMHYHOCTH, CTaHIapTH3AIUH 1
MIPOMBIIIICHHOH MPOMBIIIJICHHOM CTaHJApTH3AIMH U yHH(pUKaINH,
ACTETHKHU ACTETHKHU yHH(HKALNH, OXpaHBbl TPY/Ia,
OXpaHbI TPY/Ia, TPOMBIIIJICHHOM
MTPOMBIIIIIICHHON ACTETHKH
ICTETHKHU
b1.B.04-H.3 | O6yuaromuuiics He OO6yuarommmiics OO0yuaromuiicst ¢ OOyJarommiics
BJIaJICeT cmabo BiageeT HEOOIBIIUMU CBOOOHO BJa/ieeT
HaBBIKAMU U HaBBIKAMHU U 3aTpyAHCHUSMH HaBBIKAMHU U
METOaMHU METOJIaMH{ CHJIOBOTO | BJIaJIeeT HABBIKAMH | METOJaMH CHIIOBOTO
CUJIOBOTO aHAJIM3a | aHaJIn3a JeTajeu, 1 METOJIaMH aHal3a JeTajeu,
JeTane, MEXaHH3MOB U CHJIOBOT'O aHaJIu3a MEXaHU3MOB U
MEXaHU3MOB U MalluH JeTaje, MaIluH
MalluH MEXaHU3MOB U
MaIluH
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3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHAJIbI, HEOOXOAUMBIE VISl OLCHKH
3HAHMIA, YMEHHI1 1 HABBIKOB M (W) ONbITA 1eATEJIbHOCTH, XapaAKTEPHU3YIOIIHX ITANbI
(¢opmMupoBaHusi KoMneTeH Uil B npouecce ocsoenust OIIOIT

TuroBsie KOHTPOJILHBIC 3a/IaHUS U MaTEPUAIIbI, HEOOXOUMBIE ISl OLCHKH 3HAHWHA, YMEHHUNA H
HaBBIKOB, XapaKTEPHU3YIOLINX MPOJABUHYTHIN 3Tan (GOpMUPOBAaHUS KOMIIETEHLUH B MPOLIECCE OCBOCHUS
OIIOII, conepxkaTcs B y4eOHO-METOAMUYECKUX pa3padbOTKax, MIPUBEICHHBIX HUXKE.

1. HUrnateeB A.I'. KoHTponbHble 3amaHusi JUid pacyeTHO-rpaduueckux paboT 1o
CONPOTHUBIICHUIO MaTepHaNIOB [DNEKTPOHHBIH pecypce]| : yueOHoe mocobue. YenmsOuuck: HOxHO-
Vpansckuii AV, 2016 . 40 c. Pexxum noctyna: http192.168.0.1:8080/ localdocs/sopromat/66.pdf.

2. Meronuyeckue ykazaHUs K J1a0OpaTOpHBIM paboTaM IO CONPOTHUBIECHUIO MaTEpUajOB
[DnexTpoHnHsIii pecypc] / coct.: Unbun A. B. [u ap.]. Yensbunck: UI'AA, 2010. 70 c. Pexxum goctymna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

3. UrnateeB A.T'. [locobue k perieHuto 3a7a4y N0 CONPOTUBICHUIO MaTepHaoB [ DIEKTPOHHBIHI
pecype] : yuebHO-MeToaudeckoe nocodue. Yemssounck: KOxuo-Ypansckuit ['AY, 2016. 118 c. Pexum
nocryna: http:// 192.168.0.1:8080/ localdocs/sopromat/62.pdf.

4. Cmarun H.K. Comporusienue marepuasioB [DNeKTpOHHBIH pecypc]: yueOHoe mocobue.
Yensounck: YI'AY, 2008. 76 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

5. TloctpoeHme »SHIOp BHYTPEHHHUX CHJIOBBIX (DaKTOPOB B TPOTPAMMHOM KOMITIEKCE
STRUCTURE CAD pns WINDOWS [Onektponnsiii pecypc] / coct. UrnateeB A.I'. UensOunck:
UTr'AA, 2011. 20 c. Pexxum nocryna: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. Xwikun B.A. IlocTpoeHue »miop BHYTPEHHUX CHUJIOBBIX (DaKTOpOB B Oajkax W paMax B
nporpaMMHubiX npoaykrax SCAD u MathCAD [OnexTpoHHBIH pecypc]: METOAMYECKHE yKa3aHUS.
Yensiounck: b.u., 2006. 49 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. OmnpeneneHue TeOMETPUUYECKUX XapaKTEPUCTUK IMOMEpPEUYHbIX CEYeHUH OpycheB B
nporpaMMubix nponyktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [OnexTponHslil pecypc]:
MeToanyeckue ykazanusi / coct.: Kunkua B.A. Yensbunck: UTI'AY, 2007. 69 c. Pexxum goctyna:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacuer Ha mNpPOYHOCTP U MpPOBEpPKA MKECTKOCTH CTATHUYECKH OIpENeINMbIX OajJoK B
nporpammHbIxX mipoaykrax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHBIH pecypc]: METOMYECKUE
ykazanuss / coct. XKwnkun B.A. UYensObunck: UIAY, 2007. 76 c¢. Pexum mocryma:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

9. Onpenenenne nepeMeNeHN B yIpyrux cUcTeMax B MporpamMMHbIX npoaykTax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKkTpoHHBIH pecypc]: METOAWYEeCKHe YyKa3aHus / COCT.:
Kunkun B.A. YensOuHCK: Uray, 2008. 66 c. Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToauyeckne MaTepHuaJIbl, ONpeie/siolue Npoue1ypbl OeHUBAHUS 3HAHUM,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapPAKTEePU3YIOIIUX ITaN(bl)
(popMupoBaHUsA KOMNETEHIH

B nmaHHOM pasznene METOOUYECKHE MAaTepUallbl, ONPENEISAIONINE MPOLEAYyPbl OLICHUBAHUS
3HAHWH, YMEHUH, HABBIKOB, XapaKTePU3YIOMINUX MPOABUHYTHIN dTan (OPMUPOBAHUS KOMIIETECHIIUN 110
muciuiuinHe  «ConpoTHBIIGHHE MaTepUalioBy, IPUBEACHBI MPUMEHUTEIBHO K KAKIOMY U3
UCIIOJIB3YEMBIX BHJOB TEKYyLIETO KOHTPOJISI YCIEBAEMOCTH U IPOMEXKYTOYHOM aTTeCTaluu
oOyyJaromuxcs.
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4.1. OueHo4HbIe CPeACTBA AJIsl MPOBEIEHUA TEKYIIero KOHTPOJIs yCIeBAeMOCTH
4.1.1. YcTHbI OTBET Ha MPAKTUYECKOM 3aHITHU

YCTHEIM OTBET Ha IMPAKTUYCCKOM 3aHATHUH HCIOJIB3YCTCA OJId OLCHKHU Ka4YeCTBa OCBOCHHA
0o0yJarommMcsi OCHOBHOM TPOQECCHOHATIBHON 00pa30BaTeIbHON TMPOTrPaMMbI IO  OTACIHHBIM
BOIIPOCAM M TeMaM JUCHUIUIMHBL. TeMbl W TUJIaHBl 3aHATHNA (CM. METOApa3pabOTKH...) 3apaHee
coobmarwTtcs  oOywatommmcs.  OTBET  OIEHUBAETCS  OLIGHKOW  «OTIMYHO»,  «XOPOIIO»,
«yJIOBJIETBOPUTEIHLHO) W «HEYIOBICTBOPUTEIHHOY.

Kputepuu omnenku otBeta (Tabi.) TOBOISATCS A0 CBEACHUS OOyYAIOIIMXCS B Hayale 3aHATHU.
OrnieHka oOBSBIAETCS 00yUYarOIIEMYCsl HETIOCPEACTBEHHO TOCIIE YCTHOTO OTBETA.

Ikajna Kputepun oneHuBanus
- 00y4aroIUICs TIOTHO YCBOWIT YU€OHBIH MaTepua,
- TPOSIBISECT HABBIKM aHaAIHM3a, OOOOIICHMS, KPUTHYECKOTO OCMBICICHHUS U
BOCHIpUSATHS WHGOPMAINH, HABBIKM OMHCAHHUS OCHOBHBIX (DPU3NYECKUX 3aKOHOB,
SIBIICHUI ¥ TIPOIIECCOB,;
Ouenka 5 - Marepuajl  M3JIOKEH  TI'PaMOTHO, B  OMNPEIEICHHOM  JIOTHMYECKOU
(oTmaso) TIOCIIEIOBATEIILHOCTH, TOYHO UCTIONIb3YETCSI TEPMHHOJIOTHUS;
- MI0OKa3aHO YMEHHWE WIIIOCTPHPOBATH TEOPETUUCCKUE TOJIOKCHUS KOHKPETHBIMHU
npUMEpaMu, IPUMEHSTh KX B HOBOW CUTYaIlUH;
- MPOJCMOHCTPHPOBAHO YMEHHUE PelIaTh 3a/1a4uu;
- MOryT OBITh [JOMyHICHBl OJHAa—/BE€ HETOYHOCTH TMPHU  OCBEUICHHUH
BTOPOCTEIIEHHBIX BOIIPOCOB.
OTBET YJOBIIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OIEHKY «5», HO MpPHU 3TOM
Oruenka 4 MMEET MECTO OJIMH U3 HEJIOCTATKOB:
(xoporo) - B YCBOGHMH Y4YeOHOro MaTepuayia JOIMyIICHbI HEOOJbIINE MPOOENbl, HE
MCKAa3WBIIIAE COJICPIKAHUE OTBETA;
- B PCIIICHHUH 337124 JIONYIIeHbl He3HAYUTEIbHBIC HETOUHOCTH.
- HEMOJHO WM HEeMOCIeI0BaTeIbHO PACKPBITO COACpXKAHWE Marepualia, HO
MoKa3zaHo oOlee TMOHUMaHWEe BOMPOCAa H  MPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIC JJIS JATBHEUIIIETO YCBOCHHSI MaTeprala;
Onenka 3 - UMEIMCh 3aTPyIHEHUS WM JAOMYIIEeHb ONIMOKH B OMNpPENCIICHUU TOHSITHH,
(YIOBIIETBOPH- | UCTIOIB30BAHUKM TEPMUHOJIOTUH, ONMUCAHUHM (DU3MYECKUX 3aKOHOB, SIBIICHUH W
TEJIHHO) MPOLIECCOB, PEIICHUH 3a]a4y, HUCHPABICHHBIE IOCJIE HECKOJBKUX HABOISIINUX
BOTIPOCOB;
- HEMOJHO€ 3HAaHHWE TEOPETHUYECKOro Marepuana; OOydaroluiicss HE MOXeT
MIPUMEHHUTH TCOPHIO B HOBOW CUTYAITUH.
- HE PACKPHITO OCHOBHOE COZIEpKAHKE yIeOHOTO MaTeprana;
- OOHapy)XeHO HE3HaHWE WJIM HENOHWMaHHWe OOJNBIICH WM Hauboliee Ba)KHOU
Onenka 2 YacTHu y4eOHOrO MaTepuaa;
(HEeyIOBIETBO- | - JOMYIHICHbI OMIMOKKH B ONPEACICHUH IMOHATHHA, MPU HCIOIb30BAHUH
PUTEIBHO) TEPMHUHOJIOTMH, B OINUCAaHWUU (U3MUECKUX 3aKOHOB, SBICHUW M TPOIECCOB,
pelIeHny 3aja4, KOTOPbIe HE WCHPABICHBI TOCIE HECKOIBKUX HaBOJSIINX
BOTIPOCOB.

4.1.2. Otuer 1o J1abopatopHO paboTte

Otuer o nabopaTopHO pabOTe UCIIONIB3YETCs AJIsl OLIEHKH Ka4eCTBa OCBOCHUS 00YyYarOIIMMCS
OCHOBHOM TIpOoQeCCHOHAIIBHOW 00pa30BaTEIbHON MPOTPaMMBI MO OTACIBHBIM TE€MaM JAUCIUIUIMHBIL.
Copepxanue u ¢popMa oT4eTa 10 JTa0OPaTOPHBIM pabOTaM MPUBOAUTCA B METOJUYECKUX YKa3aHUIX K
naboparopabiM paboram (m. 3 POC). CoxepkaHue oTdeTa M KPUTCPUU OICHKH oTdera (Tabi.)
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JIOBOJISITCS IO CBEICHMsI OOydJaronuxcsi B Havyasie 3aHATUH. OTYET OLIEHMBAETCS OIICHKOW «3a4TEHOY,
«He 3auTeHo». OIeHKa «3a4TeHO» CTaBUTCS 00ydaromuMcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KpI/ITepI/ISIM, yCTaHOBHeHHI)IM JJIA ITOJIOKUTCIIbHBIX OIICHOK («OTJ'II/I‘-IHO», «XOpOIHO»,
«yIOBIIETBOpUTENBHOY»). OIleHKa OOBABISAETCS OO0YyYaromeMycsi HEMOCPEICTBEHHO TOcie CAaudu
oTYera.

IlIkana Kpurepun onenuBanuns

- U3JIOKCHUEC MaTCpHraia JOTUIHO, TPAMOTHO,

- CB06OI[HOC BJIaJACHUC TepMHHOHOFHCﬁ;

- YMCHUC BBICKAa3bIBATh 1 000CHOBAaThH CBOH CYXIACHUA IMPU OTBETC HA KOHTPOJbHBIC
BOITPOCHI;

OreHka
«3AUTCHOD - YMCHHE ONUCHIBATh (PU3NICCKUE 3aKOHBI, SIBIICHUS U npovueccm;
- YMEHHE MPOBOJUTH U OIICHUBATH PE3YJIbTAThl U3MEPEHUN;
- CIIOCOOHOCTH  pemaTh  WHXKEHEPHBIE  3a7add  (JOMyCKaeTCs  HaJIWdue
MaJIO3HAYUTEIIbHBIX OIMMOOK HIIM HEJAOCTATOYHO IOJIHOC PACKPBITHE COJIEPIKAHUE
BONPOCA WM OTPEUTHOCTh HENPHUHIIUITHAIBHOTO XapaKTepa B OTBETE HA BOIIPOCHI).
- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUSCKUX 3HAHUW; OMYyHICHBI OIIMOKH B
Ouerika OTIpE/ICIICHUU TIOHATUH W ONMHCAHWU (DU3MYCCKUX 3aKOHOB, SIBIICHUH M IPOIECCOB,
e HCKQKCH MX CMBICHL, HE PEIICHEI 3a/a'H, HE NPABUILHO OLCHUBAIOTCSA Pe3yJIbTaTbl
3aYTEHOY HSMCPCHHH,

- HE3HAHHE OCHOBHOTO MaTepuayia yd4eOHOW MpOorpaMMBbl, IOIMYCKalTCsS TpyObie
OIIUOKH B U3JI0KECHUU.

4.1.3. TectupoBanue

TecTtupoBaHue HCMONIB3yeTCA MJIA OICHKA KadyecTBa OCBOCHHUS OOYYarOIIMMCSI OCHOBHOM
npodeccHoHaNbHOW  00pa3oBaTeNbHOW MPOrpaMMBI MO OTIEIBHBIM TEMaM WK  pas3fieliaM
JTUCHUTIIMHBL. TecT mpeAcTaBiIsieT co00N KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3a/IaHUH, TTO3BOJISIONTUN
YOPOCTUTHh TPOLEAYPY H3MEpEeHHs] 3HaHUW M yMeHH oOydaromuxcs. OOydarommMcsl BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIMPOBKON BOIIPOCOB M MPEIIOKEHUEM BBHIOPATh OJWH MPABUIBHBIN OTBET
U3 HECKOJBbKUX BapuaHTOB OTBeTOB. [lo pesynmpTaTam TecTa oOydaromeMycsl BBICTABISIETCS OIEHKa
«OTIIMYHO», «XOPOIIIOY», «YIOBIECTBOPUTEIILHO» WA «HEYOBIETBOPUTEIBHOY.

Kputepun onenuBanus otBera (Tabsl.) MOOBOJSATCS JIO CBEAEHUS OOydYarommMxcs JIO Hayaia
TECTUPOBaHUsA. Pe3ynbTaT TeCTUpOBaHUS OOBSABISETCS OOYYAIOIIEMYCsl HEIIOCPEACTBEHHO TOCIIE €T0
cIauH.

Ixkana Kpurtepun ouennBanus
(% npaBHIbHBIX OTBETOB)
Omnenka 5 (OTJIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Omnenka 3 (YIOBIETBOPHUTEIHHO) 50-69
OneHka 2 (Hey/10BJIETBOPUTEIHHO) MmeHnee 50

TecToBbIC 3a1aHUA

Tema 1: OcHOBHBIE IOHATHS, ONIPeAEJICHUs, AONYIIEHUS U IPHHIHUIIbI

1.1. OcHOBHBIM 00BEKTOM, HU3YyYaEMbIM B COTIPOTUBIICHUN MaTEPUAJIOB, SBJISICTC ...

1.2. Teno He pa3pymiaercs MOJ BO3ACHCTBHEM BHEIIHHX CHJI, €CIIM €r0 MaTepuan o0JagaeT
CBOMCTBOM. ..

1.3. Marepuan, y KOTOpOTO MpHU MEPEX0/ie OT OJHOM TOUKH K JAPYTroi CBOMCTBA HE U3MEHSIOTCS,
Ha3bIBAETCH ...

1.4. Cranp — Marepuai ...
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1.5. Marepuan crtepxHs (CM. PUCYHOK) — OJHOHANPABJIECHHBIM CTEKJIOIUIACTUK — SIBIISETCS
MaTepUAJIOM.

1.6. Hanpsixenue — 3to cuina, ...

1.7. lpeBecuna — matepuail ...

1.8. B HenepopmMupoBaHHOM Tele pacCcTOSHUE MEeXAy Toukamu A u B paBHO S. B pesynbrare
u3MeHeHUs (OpMBI U Pa3MepoB Tesa TOUKU A U B mepeMecTuiuch B IPOCTPAaHCTBE B MOJIOKEHUS A’ U
B’. PaccrosiHne Mexay HUMU M3MEHWIOCH Ha BenmuunHy AS. JIuHeiHO# nedopmamueil B Touke A 10
HarnpaBieHuio AB Ha3bIBaeTCs BEIMUYHUHA ...

1.9. Ha pucynkax nmoka3zaHa o/iHa U Ta ke OaJika, HarpyxeHHas cwiamu F1 u F, (puc. 1), cunoit
Fi1 (puc. 2), cunoit F, (puc. 3). 8, 81, 02 — NMporudObl KOHIEBBIX cedeHWi. Mcxomst W3 mpuHIUIA
HE3aBHCUMOCTH JIEHCTBUS CHJI MOKHO 3aIIUCaTh ...

1.10. Jns Ttoro yToOBl NEpeMeUIeHHs] OTHIEIbHBIX TOUYEK KOHCTPYKLIMU HE MPEBbIIIAIN
OIIpEeIeICHHBIX Hallepe]] 3a/laHHbIX BEJIMYUH, KOHCTPYKLHUS JOJKHA 00J1a1aTh CBOMCTBOM ...

1.11. TIporu6 ceuenus C paBeH cymme Hporu0oB, BbI3BaHHBIX cuiaod F u mMomenrom M,
IIPWJIOKEHHBIX 110 OTAEIBHOCTH. JJaHHOE yTBEPKICHNE 3alIICAHO HA OCHOBAHWY IIPUHLIMIIA ...

1.12. CBolicTBO MaTepHalia COXpaHsATh HEKOTOPYIO YacThb Je(OpMaluy MOCIIE CHATUS HArpy3KU
Ha3bIBAETCH ...

1.13. Ha pucyHke mokasaHbl JBa CTEPKHS C OJMHAKOBOW IUIOIIAJbIO MOMEPEYHOrO CEYEHHS,
paOoraromie Ha pacTshkeHne. HopMmasbHble HANpsDKEHUsl B CEUEHHMSIX 000MX CTEp)KHEH, 10CTaTOYHO
yAAJEHHBIX OT MECT MPHJIOKEHUS CUJI, paBHBI COTJIACHO ...

1.14. Matepuan, y KOTOpOro npu NepEexoie OT OAHON TOUKH K IPYroil CBOMCTBA, B 3aBUCUMOCTH
OT HaIPaBJICHUS, U3MEHSIOTCA 10 OAHOMY U TOMY K€ 3aKOHY, SIBJISIETCS ...

1.15. O6beMHbIE CUITBI UMEIOT Pa3MEPHOCTH ...

Tema 2: Mopaenn Npo4YHOCTHOM HAIEKHOCTH

2.1. Ha pucyHke noka3aHa Oajgka IOCTOSHHOI'O IIONEPEYHOI0 CEYeHMs IUIOIabio A,
HaXOJIAIIAsACS 1Ol IeWCTBHEM COOCTBEHHOTO Beca (y — yAENbHBIN Bec MaTepuayia 0anku). Moaenbio
HarpyXeHus OaJKu sIBJISETCH ...

2.2. IlepBbIM 3TanoM MpH pacyeTe KOHCTPYKLUHU SBISETCS ...

2.3. B kypce «ConpoTuBieHne MaTepuaioB» Bce MaTepuallbl, HE3aBUCUMO OT 0COOEHHOCTEH MX
MUKpPOCTPYKTYPBI, IPUHATO pacCMaTpUBaTh Kak ...

2.4. B conpoTuBIEeHNN MaTEepUaIOB BCE TeJla CUUTAIOTCS ...

2.5. Mogenbto popmbl KymoJia [UPKa SBISETCS ...

2.6. Harpy3ka, MEUIEHHO pacTyIlas BO BpEMEHH, Ha3bIBACTCS Harpys3Kou.

2.7. B conpoTHUBIIEHNN MaTEPHUAJIOB OCHOBHBIM METOJIOM PacyeTa Ha IPOYHOCTH SABIISETCS METOJ
pacuera 1o ...

2.8. KonoHHa 31aHUsI OTHOCUTCS K KJIAcCy ...

2.9. CrepkeHb U3rOTOBJIEH U3 IUIACTUYHOIO MaTepHalia ¢ OJMHAKOBBIMM IMPEAEIIAMH TEKY4eCTH
Ha pacTsDKeHHUe U cxkaTue. 3HaueHus: M u oceBoro MmomeHra conportusnenus W 3anansl. @akTuueckuit
K02 UIIMEHT 3amaca MPOYHOCTH PABEH ...

2.10. Matepuan MOTHOCTBIO 3aMONHSET O0BEM Tella U UMEEeT OecImyCTOTHYI0, Oe3nedeKTHYIO
CTpYKTypy. JlanHas runores3a Ha3bIBa€TCS TMIIOTE301 ...

2.11. Ha 6anke nokoutcs map BecoM Q (cM. pucyHOK). MoJenbio HarpyskeHus1 6Ky sBIseTCs

2.12. TIpaBblif KOHel OamKu (CM. PUCYHOK) HEOOXOAMMO 3aKpenuTh Tak, 4ToObl cedeHue C He
nepeMeIanoch BIOJIb KOOPIMHATHBIX OCEH Z W Y, HO MOTJIO OBl TIOBOPAYHMBATHCS B IUIOCKOCTH ZY.
Omnopa, oTBeYaromas TAKUM TPeOOBAaHUSIM, HA3bIBAETCH ...

2.13. Mogenbio (GopMBbI CTOJIEITHHUIIBI CTOJIA (CM. PUCYHOK) SIBIISIETCS ...

Tema 3: BHyTpeHHMe CHJILI U HATIPSIKEHU ST

3.1. TomHoe HampspkeHHe B Touke ceueHus ompenensercs kak liN(AR/AA). IlpenenbHblii
nepexo/1 MO3BOJIMIIA OCYIIIECTBUTH TUIIOTE3A ...

3.2. Kpyrsmit MomeHT M, (M,p) 1 u3rubaronime MomeHTsl My 1 My 11eKaT B INIOCKOCTSX ...
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3.3. B ecTecTBEHHOM COCTOSIHUM (TIpU OTCYTCTBUU BHEIIHUX CHJI) MEXAY YacTUIIAaMU MaTepHana
JIEHCTBYIOT CUJIbI B3aUMOJCHCTBHSI, KOTOPHIE ...

3.4. B mnpounecce HarpyXeHus Tejla BHEIIHMMHU CHJIAMU MEXIYy YacTUIAMH MaTrepuaia
BO3HHUKAIOT JIOTIOJHUTEIbHBIE BHYTPEHHUE CHUIIbI, KOTOPHIE ...

3.5. JlomoJHUTENbHbIE BHYTPEHHUE CUJIbI, JIEHCTBYIOIIME B CEUCHUM Tela, B OOILIEM ciayyae
00pasyIor ...

3.6. IIpu KpyueHUU KpyTJoro CTEP>KHS OMOJIHUTEIbHbIE BHYTPEHHHE CHUIIbI, JCHCTBYIOIINE B
HONIEPEYHOM CEYEHHH, 00pa3yIoT ...

3.7. IlomHOE HANPSHKEHUE B TOUKE CEUCHUS OMPEACIIACTCS KaK ...

3.8. Ecin U3BECTHO HOPMAJIBHOE MU KAacaTEJIbHOE HAIPSDKEHUS B TOYKE CEYEHHs, TO IIOJIHOE
HaIpsDKEHUE B 3TOM TOYKE orpeaenseTcs no popmyie p = ...

3.9. UucnoBoii Mepoii pacrpeneneHus: BHYTPEHHUX CHII IIO CEYEHMIO SIBIISIETCH ...

3.10. MHTerpanpHas CBsA3b MEXKIy U3rHOa0IMM MOMEHTOM My M HOpMalIbHBIMU HAIIPSKEHUSAMH
umeet Bug My = ...

3.11. 3HaueHus MOJIHOTO U KacaTeJIbHOIO HANPSKEHUN B TOUKE CEUYEHHUSI COOTBETCTBEHHO PaBHbI
5 Mlla u 3 Mlla. 3naueHne HOpMaAJILHOTO HANPSYKEHUS B 3TOH JK€ TOUKE CEYECHUSI PaBHO MIIa.

3.12. UHrerpanbHas CBA3b MEXHy KpyTsamuM MoMeHTOM M; (M,,) H  KacaTenbHBIMH
HaNpPsDKEHUSMU UMEET BUL ...

3.13. Ilpu pacTsHDKEHUU-CXKATUM MPSMOTO CTEP)KHS JIONOJHUTENIbHbIE BHYTPEHHHE CHIIbI,
JIeMCTBYIOIIKE B IONEPEYHOM CEUEHUH, 00Pa3yIoT ...

3.14. Pa3MepHOCTb HAIPSKEHUS .. .

3.15. 3HaueHus MOJHOTO U HOPMAJILHOTO HANPSKEHUM B TOUKE CEUEHUS COOTBETCTBEHHO PaBHBI
10 MIla u 8 MIIa. 3HaueHue KacaTeabHOTO HAIIPSHKEHUS B 3TOM *Ke Touke ceueHust paHo  Mlla.
Tema 4: Ilepememienue u nedopmanus

4.1. B mpomecce nedopmamuu Touku A, B, C pedopmupyemoro Tena mnepeMemarTcs B
IUIOCKOCTH XOY, a mnpsmoauHeiHble orpe3ku AB u AC mnoBopauuBaroTCs IO 4YacOBOW CTpEIKE
COOTBETCTBEHHO Ha YTJIbI 20 U O.. YTIoBas aedopmaryst B Touke A Mexay HanpasieHussma AB u AC
KOTrJla JJIMHBI OTPE3KOB CTPEMSITCS K HYJIIO, paBHA ...

4.2. Ecnu M3BECTHBI YIUIBI IOBOPOTA MAJIOTO MPSMOJIMHENHOIO OTPE3Ka B TPEX KOOPAMHATHBIX
IUIOCKOCTSX (Qxy, Pyz, Pzx) TO MOIHBINA YrOJI IOBOPOTA ONpENEIeTcs Mo Gopmyse ¢ = ...

4.3. COBOKYITHOCTh JIMHEHHBIX M YIJIOBBIX Jedopmaliuii 10 MHOXKECTBY HANpaBICHUA U
IUIOCKOCTEH, MPOXOIALINX Yepe3 TOUKY, Ha3bIBaeTCs COCTOSTHHEM B TOUKE.

4.4. B npornecce HarpykeHust pambl cuioi F touka K mepemerniaercs BIoyib ocu X Ha 3 MM, a
BJI0JIb OCH Y Ha 2 MM (cM. pucyHoK). [TonHoe nepemenienue Touku K paBHO MM.

4.5. B mpomecce nedopmaruu touku A, B, C pedopmupyemMoro Tena mnepeMemiarTcs B
IUIOCKOCTH X0Y, a mpsAMonnHelHble oTpe3ku AB u AC noBopaunBaroTcs 110 YaCOBOM CTPENIKE Ha yroJl
o.. YrioBas nedpopmanus B Touke A Mexay HampaBieHusMu AB m AC, xorjga JJIWHBI OTPE3KOB
CTpEMATCA K HYJIIO, paBHa ...

4.6. PazmepHOCTh TUHEHHON AedopManm — ...

4.7. Yrnosas nedopmarus — 310 ...

4.8. Touka K nmpunamiexur nedopMupyeMoMy Ty W MEpPEeMENIacTcsi B MIOCKOCTH XOY (CM.
pucyHok). IlonmHoe mnepemerienue Toukun O = 5 MmMm. [lepememienune Baonb ocu X U = 3 MM.
Ilepemenienue BIOJIb OCH Y PABHO _ MM.

4.9. Touka K nmedopmupyemoro Tema mepemernaercss B MPOCTpaHCTBE. VI3BECTHBI IOHOE
nepeMenieHue O M MepeMeIeHus BJ0JIb KOOPIUHATHBIX ocel X, Y (U u V). BennunHa nepemerneHus
BJI0JIb OcH Z (W) ompeenseTcs mo GpopMmyIe ...

4.10. Touka K nedopmupyemoro Tena nepemeniaercs B miockoctu Xoy. IlonHoe nepemerieHue
paBHO 5 MM. B HampaBiieHHHM OCH Y TOYKa MEPEMECTHIIACH HAa BelnuuHy 3 MM. [lepemenienne Touky B
HAIPaBJICHUU OCU X PAaBHO _ MM.

4.11. Ecnu u3BeCTHBI TIepeMeENIeHUsT TOUKH A (CM. PUCYHOK) BJIOJb KOOPJIMHATHBIX ocel (U, V,
W), TO MOJIHOE TIEpEMEIIEHUE ONpeaeseTcs o GopmyIe ...
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4.12. Jlo mpuioXeHus K CTepkHIO cuil F (cM. pucyHok) ero mnuHa paBssutach 10 cm. Ilocme
npuiokeHuss cun F niwHa crepxkHsa cranma paBHa 9,95 cm. [lpomonpHas nuHeiiHas nedopmanus
CTEpIKHS paBHA ...

4.13. Ha pucyHke moka3zaHo mojio’keHue IByX Touek B u C 1o mpuioxeHus K Teny BHEIIHEH
Harpy3ku. [Tocie HarpykeHHs Tella TOYKH IepeMeniarTcs B HoBoe nonoxxenue B’ u C’. Paccrosaue S
MeXIy TOYKaMu M3MeHseTcs Ha BenuuuHy AS. JluneiiHas aedopmainus B Touke B mo HampasieHuio
otpeska BC onpenensercs Kax ...

4.14. B mpomnecce nedpopmanuu toukum A, B, C nmedpopmupyemoro Tena mnepemeniarorcs B
IUIOCKOCTH X0y U 3aHuMatorT nonoxenus A’, B’, C’. Ilpsmonuneiinsie otpesku AB u AC
MOBOPAYMBAIOTCS Ha YIUIBI 01 U Olp. YTJoBas aedopmanus B Touke A Mexay HampasieHusiMu AB u
AC, Korza JUIMHbI OTPE3KOB CTPEMSTCS K HYJIIO, PaBHA ...

4.15. BexTop NOJIHOIrO JMHEHHOTO IepeMENIeHHsI TOUKH B O0ILIEM ciTydae ...

Tema S: IlponoabHas cuia. Hanpsiskenus: 1 xepopmManuu

5.1. CtepeHb HarpyskeH TpeMs oceBbIMU cuiiamMu. dopma 1 pa3Mepsl ONEPEYHOro CEUeHUs Ha
KQKIOM YYacTKE IIOKa3aHbl Ha PUCYHKE. MaKcCUMallbHble HOpPMaJIbHBIE HAIPSDKEHUS NEHCTBYIOT B
MOTIEPEYHBIX CEUCHUSX y9acTKa(-0B) ...

5.2. IlpononbHas nuHeiHas nedopmanus crepkHs 1 paBHa €. Monyns ynpyroctu matepuana £
Y IUIOIIA/Ib IIOTIEPEYHOI0 CEUEHUs A CTEP)KHS — U3BECTHBI. 3HaAUEHUE CUJIbI F paBHO ...

5.3. AGCOJTIOTHO JKECTKHH AJIEMEHT (3alITPUXOBAHHBIN) MOIEP)KUBACTCS YIIPYTUM CTEpIKHEM 1.
Cuna F, nmuna L, nuamerp d u Momynb ynpyroctd maTtepuana CTepkHs E u3BecTHbI JIMHeHHas
npojoabHas nedopmanus crepxkus 1 paBHa ...

5.4. Buytpennuii cunoBoit paxrop B ceuenun C-C ctepxHs | paBeH ...

5.5. 3navuenue npoaosibHOM cuibl B cedenuu C-C paBHoO ...

5.6. Jlns ompeneseHus MPOJOJIBHOM CHIIBI B IONEPEYHOM CEUEHUM CTEPHKHS HCIOJIb3YETCs
METO[I ...

5.7. KosnonHa BeicOTOM h (CM. pUCYHOK) HAaXOIMTCS IMOJ JACHCTBHEM CWIIbI F, MpHUIOKEHHOH B
HEHTPE TSHKECTH MONEePEeYHOro CeUeHus, U COOCTBEHHOIO Beca. Y AeNbHBIN BEC MaTepualia KOJOHHBI Y
(Bec enuHHIIBI 00BEMA), TUIOIIAAb TOMEPEYHOTO CeUeHUs] 4 — U3BECTHBI. DIMIOpa MPOJOJIBEHON CHIIBI
UMeeT BUJ ...

5.8. Ha pucyHnke nokasaH cTep>keHb, HarpykeHHbI cunamu F. [1nomans nomnepeyHoro ceueHus
A, Monynp ynpyroctu marepuana E — usBecTHBl. [IpononbHas nuHelHas nedopmanusi Ha JIEBOM
IpPy30BOM y4acTKE CTEPKHS paBHA ...

5.9. Kosnonna BeicoToi H (cM. prCYHOK) HAXOAUTCS O/ ACHCTBHEM COOCTBEHHOTO BECA U CHIIBI
F. YnenbHelii Bec MaTepuaa KOJIOHHBI Y (BeC €IUHMIIBI 00beMa), IUI0IIab MTONePEeYHOro ceueHus 4 —
U3BECTHBI. MaKcHMallbHbIE HOPMaJIbHbIE HAPSYKEHUS B IIONIEPEYHOM CEYEHUH KOJIOHHBI PAaBHHI ...

5.10. ITpononpHas cuia ecTh paBHOJACUCTBYIOMIAS ...

5.11. Ha pucyHke noka3aH CTEp>K€Hb, PACTAHYTBIH CHUJIaMM, HalpaBICHHBIMU BJIOJIb OCHU
cTepkHsi. PaBHOMepHOe pacmpeneieHne JHHEWHBIX MPOAOIbHBIX JedopManuii B MOMEPEYHOM
CEYEHMH, JOCTATOYHO yNaJCHHBIX OT MECT IIPUIIOKEHUS CHII, SIBJISIETCS CIEACTBUEM ...

5.12. Crepxenp ol | (cM. pHCYHOK) HaXOIUTCS MO JEHCTBHEM COOCTBEHHOrO Beca. Bec
crepxkHa Q, TUIOIAAb TOMEPEYHOro Ce4YeHuss A, MOAYNIb YIPYyrocTH Marepuaia CTepxkHs E —
u3BecTHbI. [IpoonbHas nuHelHasa qedopMaius B CpeJHEM CEUSHUH CTEP)KHS PaBHA ...

5.13. CtepxeHb U3TOTOBJIEH U3 U30TPOIHOIO Marepuaia (CM. pUCYHOK) U paboTaeT B JTMHEHHO-
yopyroii obmactu. CBsi3b MEXIy MNPOAONBbHON AedopMaiueili ¥ HOPMANbHBIMU HANPSDKEHUSMU B
MOTIEPEYHOM CEUEHUU UMEET BU ...

5.14. OtHomeHue 3HaueHU Po1oTbHBIX cHIT B ceueHussx C-C u K-K (cM. pucyHOK) paBHO ...
Tema 6: UcnbiTaHHe KOHCTPYKIIMOHHBIX MATEPHUAJIOB HA PACTSIZKEHUE U C/KATHE

6.1. IIpu ucneiTanuu oOpasiia Ha pacTsKeHUe cuiaMu F (cM. pUCYHOK) cTpenka TeH3oMeTpa 4 ¢
6a30i1, paBHoi 60 MM, mepeMecTUIach C JAeeHus 5 Ha aenenue 9. llena neneHus mKanabl TEH30METpa
0,001 MM. Mozyis ynpyrocti Matepuana odpasia E = 2*10° MITa. Hampspkerne B KpaifHeM paBoM
cinoe paHo _ MlI]a.
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6.2. Ilpu ompeneieHUy MOIYJIS YIPYTOCTH MaTepuana E Hmcronb3yercs odopasell B BUIE y3KOH
MOJIOCHl pacTsruBaeMoil cwiamu F (cMm. pucyHok). [[ns u3MepeHuss MpoAoNbHON AedopManuu K
00pa3Iry KpemnsTcsi He OJIUH, a JiBa TeH3oMeTpa A u B ¢ nensbio ...

6.3. Bux oOpasua mocne HCHBbITaHUS TMOKa3aH HAa pHUCYHKe. VcmblTaHWe MPOBOAMIIOCH IO
BapHaHTy ...

6.4. Bun obOpasma u3 MIACTUYHOTO MaTepualia MOCji€ HUCHBITAHUN Ha C)KaTue IMOKa3aH Ha
PHUCYHKE ...

6.5. Bux oOpasua mocne HMCHBITaHUS TOKa3aH HAa pHUCYHKe. VcmbITaHWe TPOBOAMIIOCH IO
BapHaHTy ...

6.6. Ctpenka pplyaXHOTO TEH30METpa MOKa3bIBAET HA LIKAJE ...

6.7. Meramnyeckuii o0Opasel], NpeAHa3HAUYECHHBIM JUIsl UCHBITAaHUM Ha cxkaTue, uMmeer (opmy
KOPOTKOT'O IIMJIMH/IPA, JJIsl TOIO YTOOHI ...

6.8. Bun oOpa3ua mocie MCNbITAHUNA TOKa3aH Ha pucyHKe. VcmblTaHue NpOBOAWIOCH I10
BAPUAHTY ...

6.9. bazoii ppIYa)KHOTO TEH30METPa HA3BIBACTCH ...

6.10. Humuaapuueckuid oOpaszel] MpU UCHBITAHUU HA CXKAaTHE MPUHUMAeT O0O0YKOOOpa3HYIo
(dbopMy BCIIEICTBUE ...

6.11. Bux oOpa3ua nocie ucnbITaHui Noka3zaH Ha pucyHke. [1o dopme obpasmna u xapakrepy
pa3pyLIeHUs] MOXHO CKa3aTbh, YTO UCIIBITAHUE MPOBOJUIOCH IO BAPUAHTY ...

6.12. JlnarpaMMoii HampspDKEHUI XPYIIKOTO MaTepuaia Mpu CKaTUU SBJSIETCS Juarpamma . ..

6.13. OCHOBHBIMU BUJAMH UCIIBITAHUN MaTEPUAJIOB ABJISIOTCSA UCIIBITAHUSA HA ...

6.14. XapakTep paspylieHuss o0pasiia U3 XpYNKOro Marepuaia MpU PacTsDKEHHWH TMOKa3aH Ha
PHUCYHKE ...

6.15. Ilpu wucneiTanuu obpaslia Ha CkaTtue (CM. PUCYHOK) MEXIy 0OpaslioM M IUIUTaMu
UCIBITATEIbHON MAalllMHbI YCTAaHABJIMBAIOTCS PE3UHOBBIE MIPOKIIAIKY C LIETBIO ...

Tema 7: Mexanu4eckue cBOiCTBA 1 MeXaHUYeCKHE XapaAKTePUCTHKH MAaTEePHAJIOB

7.1. CriocoOHOCTh MaTepuajga BOCCTAHABIMBATH CBOIO TEPBOHAYAIBHYIO (OpMY U pa3Mepbl
MocJie CHATHS Harpy3KH Ha3bIBAETCA ...

7.2. Tlpu HarpyxeHun oOpaszna mnpsiMmoyrosibHoro cedenus cuiamu F = 0,04 MH crpenku
TeH30MeTpoB A u B nepemectunucs Ha 6 U 4 eeHusi COOTBETCTBEHHO. ba3pl TeH30MeTpoB — 20 MM.
Ilena nenenus mkansl TeH3oMeTpoB — 0,001 mm. Monyns ynpyroctu Matepuana odopasla paBeH
MlI]a.

7.3. Jlns XpylKUX MaTepuasoB 3a onacHoe (MpeAesibHOE) HAPsHKEHUE IPUHUMAETCS TIpeed ...

7.4. Ha pucyHKe ToOKa3aHa auarpamMma pacTshKeHHUs cTalibHOro obpasma auamerpom 0,01 wm.
Macmtab narpysku — 1 nenenue — 0,007 MH. Ilpenen texyuectu marepuana  Mlla.

7.5. Koadunuent Ilyaccona p 115 H30TPOIHOTO MaTepuaia U3MEHseTCs B Ipeiesax ...

7.6. Marepuan, MeXaHMYECKHE XapaKTEPUCTHUKH KOTOPOrO HE 3aBUCAT OT HaIpaBlEHUS,
Ha3bIBAETCH ...

7.7. Hanbonplee HampspKeHUe, 10 KOTOPOro MaTepuall MoAYuHseTcs 3akoHy I'yka, Ha3pIBaeTCs
MIPEJIEIIOM ...

7.8. BONBIIMHCTBO MIIACTUYHBIX MAaTEPHUAJIOB MPU UCTIHITAHHUIX HA PACTSKEHHUE U CXKATHE ...

7.9. ®opmyna, KOTOpasi CBSI3bIBAET YIPYTUE MOCTOSTHHBIE U30TPOIHOTO MaTepralia, UMEET BU/I. ..

7.10. CiocoGHOCTHh MaTepHaia COMPOTUBIATHCS Pa3pyLICHUIO TPU JICHCTBUM HAa HETO BHEIIHEH
Harpy3KH Ha3bIBAeTCH ...

7.11. Ilpu Harpy>keHuu obpasua cunamu F ctpenku TeHzomerpoB A u B mepemectunuch Ha 10
JeneHnii, a crpenka teHzomerpa C — Ha 3 genenusa. basel TeHzomerpoB — 20 Mm. llena nenenus
mkanel TeHsomeTpoB — 0,001 mMm. Koadpdumment I[lyaccona marepuana oOpasma mo aOCOTIOTHOM
BEJIMYMHE PABEH ...

7.12. Ha pucyHKe THOKa3aHa Auarpamma pacTspkeHus oOpasua auamerpom 0,01 M. Macmirad
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu marepuana paeH  MIla.

7.13. Jlnd 1mIacTUYHBIX MATE€pUAIOB 3a ONACHOE (MPEAEIBHOE) HANpPSIKEHUE NPUHUMAETCS
npenen ...
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7.14. Ha pucyHke moka3aHa AWarpamMma CXaTds YyTyHHOTO oOpasma auamerpoM 15 M.
Macmtab Harpy3ku — 1 genenue — 0,02 MH. Ilpenen mpo4HOCTH 4YyryHa MpU CXKATUU paBeH
MI]a.

Tema 8: Pacuersl cTepikHel HAa POYHOCTH U KECTKOCTH

8.1. CrepkeHb pacTSHYT OCEBbIMM CHJIAMM (CM. PUCYHOK). 3ajJaHa JOIMyCTHMas BEJIMYMHA
HOPMAJIBHOTO HANIPSDKEHUS [G] A MaTepuana CTep:KHA. Y CIIOBUE MPOYHOCTH UMEET BUT ...

8.2. Ha pucyHnke mnoka3aH cTepKeHb, BEpXHHUI KOHEIl KOTOporo 3akperieH. O0beMHbIH Bec (Y =
0,078 MH/Ms) u npezen npounoctu (o, = 400 MIla) matepuana crepkus u3BecTHbI. IymuHa |, npu
KOTOPOM CTEp>KEHb Pa30pPBETCS, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ MOMOIIBIO HIAPHUPHO HEMOJBUKHOW OINOPHI U CTEPIKHS C
KECTKOCTBIO TOMEPEYHOro ceueHusi Ha pacrsokenue EA (cm. pucyHok). CucreMa HarpykeHa
PaBHOMEPHO DACIIPEAEIECHHOW HArpy3Koil ¢ MHTEHCUBHOCTHIO (. JlomycTuMas BelIMYMHA yAJIUHEHUS
crepkus [Al] 3amana. YcnoBue sKeCTKOCTH HMEET BHLT ...

8.4. Ha crepxeHb IeHCTBYET paBHOMEPHO paclpeieleHHasi Harpy3ka ¢ MHTEHCUBHOCTBIO ( (CM.
pucyHok). 3amanbl Benmuusbl: E, A, |, [A] — nomyctumas BenuuMHA YUTMHEHUSI CTEPIKHSL
MaxkcuMaiabHO AOMYyCTUMOE 3HaYeHHE HHTEHCUBHOCTH pacIipe/ieIeHHONW Harpy3Ky PaBHoO ...

8.5. KosonHa HaxouTCst 1O IeCTBUEM COOCTBEHHOTO Beca M CHIIbl F, MpUII0KEeHHOM B LIEHTpe
TSDKECTU TIONEPEYHOro cedeHus (M. pucyHok). M3ectHwl Benmmuuubl: F, H, t, ¥ — oObemMHBII Bec
MaTepHuaia KOJIOHHBI, Gy, — MPEJesl MPOYHOCTH Ha cxkaTve. Boipaxenue s ko3dduuuenra 3amaca
IIPOYHOCTU UMEET BU ...

8.6. CrepxxHu ¢QepMbl (CM. PUCYHOK) H3TOTOBIIEHBI U3 XPYIKOrO Marepuana. YcCJIOBHE
MPOYHOCTH TI0 JIOIYCKaeMbIM HANPSDKEHUSM B 00IIIEM BUJIE UMEET BU] ...

8.7. Ha pucyHKke Moka3aH CTep>KE€Hb, HATPYKEHHbI PABHOMEPHO PaCIpeeICHHON HArpy3Kou ¢
UHTCHCUBHOCTHIO (. Benwuunsl H, E, q u3BecTHbL. [8] — momyckaeMoe NEpeMEIEHHE BEPXHETO
MOTIEPEYHOr0 CEYEHMsI CTEPKHS 3aaH0. MUHUMaNIbHO J0IyCTUMAas IJIOLA]b MOMEPEYHOro CeUeHus
IIPY 3TOM paBHa ...

8.8. Ha pucyHke moOKa3aH CTEp)KCHb, 3arpy)KeHHbIH nByMs cuiamu F. [d;] — momyctumoe
nepemenienue cedenuss C 3amano. Bemuwuwnsl: E, A, L — u3BecTHb. MakCHMajabHO JOIYCTUMOE
3HaueHue cuiiel F paBHo ...

8.9. Crepxuu hepMbl (CM. pUCYHOK) U3TOTOBIIEHBI U3 TIACTUYHOTO MaTepuaia ¢ OJIMHAKOBBIMU
npefeiaMi TeKy4ecTH Ha pacTsHKEHHE M C)KaTHe. YCJIOBHE IMPOYHOCTH (epMbl, U3 pacyera Io
JIOTTYCKaeMbIM HaIPSKEHUSIM, UMEET BU ...

8.10. CryneHuaTslil CTEp)KeHb HArpyKeH oceBbIMH cumiaMu. M3sectssl: [c], = 100 MIla —
JIOMyCKaeMoe HanpspkeHue Ha pacTsukenue, [o]. = 500 MIla — gonmyckaemoe HampsbKEHHE Ha CHKaTHe,
JUHEHHBIN pa3mep t =2 cM. MakcuManbHO JOTYCTUMOE 3Ha4YCHHE MmapaMmeTpa F paBHO MH.

8.11. Ha pucyHke moka3aHa cHMMeTpu4Has ¢epma, HarpyxenHas cuwioil F. Bexnmuunst E, 4, L,
o W3BeCTHBI. [ — momyctumoe mepemereHre ceveHuss C 3amaHo. MaKCHMalIbHO JOMYCTUMOE
3Ha4YeHUe CUiIbl F paBHoO ...

8.12. CtyneHuaThlil cTepKeHb (CM. PUCYHOK) Harpy»eH oceBbiMu cuiiamu. Jlano: t = 10 cm, [o]
= 100 MITa. MakcumanbHO 10omycTUMOE 3HaueHue napamerpa F pano ~ MH.

8.13. 13BectHbl BenmuuHbl: E, A, |, A (cM. prcyHOK). 3a30p A TIOJIHOCTBIO MEPEKPHIBACTCS, KOT/Ia
cuna F ctaHOBHUTCS paBHOM ...

8.14. AbcomoTHo xecTkuil anmement CK mozBemieH Ha JBYX CTEpXKHSIX M HarpykeH cuioil F
(cMm. pucyHOK). M3BecTHBI BenuumHbl: cuia F, muHeinbid pasmep |, [6] — nomyckaemoe HampshkeHue
IUTst MaTtepuana crepxkHeit. Bec anementa CK B pacyerax He yuuTbiBaeTcsi. MUHMMAIIBHO Oy CTUMBIE
pa3Mephbl MOMEPEYHbIX CEUCHHI CTepP)KHEeW UMEIOT 3HadeHus:: d = t=_

8.15. Crepxau ¢epMbl (CM. PUCYHOK) M3TOTOBIEHBI M3 IUIACTUYHOTO MaTepuana c
OJIMHAKOBBIMH TIpeAeNlaMH TEKY4YeCTH Ha PACTSHKCHHE M CXKaThe. YCIIOBHE MPOYHOCTH (epMbl, U3
pacuera 1o JO0IMyCKaeMbIM HAIMPsHDKEHUAM, UMEET BH ...

Tema 9: Uncrsiii casur. Pacyer Ha caBur (cpe3)
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9.1. Jlpa Baysa nuamerpamu d; COeIMHEHBI MEXIy COOOW C MOMOIIBIO MY(DThI, COCTOAIICH W3
BTYJIKH U IBYX mTH(TOB Auamerpamu p. CoeauHeHHe mepeaaet Kpy Al MOMEHT, paBHbiid M. [Tpu
HEKOTOPOM 3Ha4eHUH M BO3MOXKEH cpe3 MTH(TOB MO CEUEHUSIM, KOTOPbIe 0003HAYCHBI BOJTHUCTHIMU
muHusMu. 3Hauenust M, di, [tep] wW3BeCTHBI. MHHMMAaIbHO IOIYCTHMbIH auamerp mrudra Oy u3
YCJIOBHS IPOYHOCTH HA CPE3 PABEH ...

9.2. Hanpsi’>KeHHOE COCTOSIHUE «YUCTBIA CABUI» MMEET MECTO NMPH HArpy>KEHWHU TOHKOCTEHHOMU
TpYOKHU IO CXEME, T0KA3aHHOM Ha PUCYHKE ...

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

9.4. Tpu MeTalIMYecKue MONOCHl (CM. PHCYHOK) COCIMHEHBI IITHPTOM. [Tp] — 3HAYECHHE
JIOIyCKAaeMOT0 KacaTeJbHOTO0 HANpsDKEHUs Ha cpe3 JUisl MaTepuana WTHU(TA. YCIOBHE MPOYHOCTH
mtudTa Ha Cpe3 UMEET BUT ...

9.5. Ha nepeBsnHy10 netanb neictByeT cuiia F (cM. pucyHok). Ilpu HEKOTOpoM 3HAYEHUH CHUIIbI
MPOMCXOUT CKaJIbIBaHUE 3JeMeHTa abdc. V3BecTHbl BenmmuuHeL: D, h, |, t, 1o« — mpenen npounocTu npu
CKaJIBIBAHUU BJI0JIb BOJIOKOH. 3HAUE€HHUE CUJIbI F B MOMEHT CKaJIbIBaHMSI ONIPEACIISICTCS] BBIPAXKEHUEM. ..

9.6. PazmepHOCTh MOYJIS CIBUTA — ...

9.7. Ha pucyHke NoKa3aHO KJIEEBOE COEAMHEHHE BTYJKHU C BaJOM, MEpPEAAIOIIee KPYTALIUI
MoMeHT. 3amano: M, d, |, [t,p] — momyckaemoe KacaTeslbHOE HANpPsDKEHHE Ha CPe3 KIICEBOTO CIIOS.
VYcaoBue NpoYHOCTH Ha CPe3 KIIEEBOTO CIIOSI UMEET BULT ...

9.8. Ha pucyHke noka3aHo cCOeJMHEHHE ABYX JIMCTOB C MOMOIIBIO psiaa 3akienok. CoequHeHue
HArpy’>kKeHO PAaBHOMEPHO PACHpPEEICHHON MO KPOMKaM JIMCTOB HArpy3Kol C HMHTEHCHUBHOCTBIO (.
M3BectHsl Benmmumebl: (, |, d — nmamerp Tema 3akienkw, [t,] — JOIycKaeMoe KacaTelIbHOE
HamnpsDKEHUE Ha cpe3 Ul 3akienku. M3 pacuera 3akienok Ha cpe3 MUHUMAIbHO AOMYCTHUMOE YHUCIIO
3aKJIETIOK OIIPEAEIISETCS BBIPAKEHUEM ...

9.9. Hanpsi>keHHOE COCTOSTHUE «UUCTBIN CABUI) MTOKAa3aHO HA PUCYHKE ...

9.10. AnanuTH4ecKoe BbIpAKEHUE 3aKOHA | yKa Mpu 4MCTOM CIIBUTE UMEET BULT ...

9.11. Ha pucyHke noka3san 0oxt, HarpyxeHHbIi cuioit F. Jlano: d =1 cm, F = 0,01 MH, [t¢p] =
40 MIla - pomyckaemMoe KacaTelbHOE HANpsOKEHHE Ha Ccpe3 TOJNOBKH Oonta. MHHHMaIbHO
JIOTTyCTUMasi BBICOTA FOJIOBKM OO0JITA U3 pacuera Ha Cpe3 paBHa __ CM.

9.12. Ha pucyHke moka3aHa AWarpaMma HamNpsOKEHUN MpH YHCTOM caBure. 3akoH [yka
BBITIOJTHSICTCS] HA YYaCTKE ...

9.13. HampshkeHHOE COCTOSIHHE «YUCTBIA CIBHUI» TOKa3aHO Ha  pucyHke. llITpuxoBbimu
JUHUSMH ITOKa3aH XapakTep aedopmaiui. YTIOM CABUTA HA3bIBAETCS yTOI ...

9.14. Ha pucyHke 1moka3aHo KJI€€BOE COCITUHEHUE TpeX JUCTOB. M3BecTHO: b = 2 cMm, | =3 oM,
2
[tep] = 1,2 xH/cM” — momyckaeMoe KacaTesbHOE HANpPSHKEHHE Ha cpe3 KIEeBOTro ciios. MakcHMaIbHO
JOTyCTUMOE 3HaYeHHe CUJIbl F 13 pacyeTa Ha cpe3 KJIEEeBOro CJI0sl PaBHO kH.

Tema 10: Kpyrsammii MmomenT. lepopmanun u HanpsizkeHust

10.1. Ha pucyHke mokaszaH CTep)KeHb, paboTaromuii Ha KpydeHue. V3BeCTHBI BeTWYUHBL: M =
0,01 MH*Mm, d = 10 cM. 3HadyeHHMe MaKCHMAIIbHBIX KacaTelbHBIX HanpspkeHuid B cedeHnu C-C paBHO
___ MIla.

10.2. Tlpm KpyuyeHUHM CTEp>KHS KpYyIJOro IONEPEYHOr0 CEYEHHUs HAIPSHKEHHOE COCTOSHUE
MaTepuaja BO BCEX TOUKaX, 32 HCKIIOYEHHEM TOUYEK Ha OCH CTEPKHS, — ...

10.3. Ha pucyHke mokaszaH CTyNeHYaThli CTep)KeHb, paboTaronmii Ha KpydeHue. Bennmuunst L,
M, d, G 3aianbl. B3auMmHblit yros moBopoTa momnepeyHbix cedenuit A u D paBeH ...

10.4. Ha pucyHke TMOKa3aH CTep)KeHb, paloTaommii Ha KpydeHue. MakcumalibHOe
pacTsruaollee HanpsbkeHue B Touke K geiicTByeT B HanpaBieHUH ...

10.5. IlycTh 3HaYeHHME KacaTEIbHOIO HANPSKEHUS T B TOUKE 1 momepeyHoro cedeHus pasHo 10
MIla, Torma kacaTenbHOE HampspKEHUE B TOUke 2 paBHo  MIla.

10.6. Crepxenb, paboTaoluil Ha Kpy4deHHE, HArpy>keH pPaBHOMEPHO pacIpeleIeHHbIM 10
JUIMHE MOMEHTOM C MHTEHCUBHOCTBIO M U cocpenoTouyeHHbIMU MoMeHTaMu M. KpyTsauiuii MOMeHT B
CpellHEM CEUEHHUU CTEePKHsI, 10 aOCONIOTHOMN BEIMYUHE, PABEH ...

10.7. Ilpu Kpy4eHHUH CTEP>KHS KPYIJIOTO MONEPEYHOr0 CEUYEHUsl Yrojl CBUra U3MEHSETCS BIOJb
paauyca 1o ...
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10.8. Ha pucyHke mokazaH CTepXeHb, palOoTarommii Ha KpydeHuwe. KpyTsammii MOMEHT Ha
CpeHEM I'Py30BOM Y4aCTKE PaBEH ...

10.9. B campIX HampsOKEHHBIX TOYKaX IMOMEPEYHOI'0 CEUEHHUs Bajla KacaTelbHbIE HaNpsSKEHUS
JOCTUTHYT Ipeziesia TeKy4eCTH TOTAa, KOTAa 3HadeHne MOMeHTa M paBHoO ...

10.10. Pa3zmepHOCTh KacaTeIbHOTO HAMPSKEHUS ...

10.11. Ha pucyHke moka3aH CTep>KeHb, paboTaromuii Ha KpydeHue. KpyTsauimii MOMEHT B
ceuenuu C-C, mo aGCOMOTHON BETUIMHE, PABEH ...

10.12. Ha pucyHke moka3aH cTep>keHb, paboTaronuii Ha Kpy4yenue. M3BectHsl BenmuuuHsl: d, T, —
npefen TEeKy4decTH IpU YUCTOM ciaBure, N — kod3dduuumeHt 3amaca Mo TEKy4eCTH B CaMbIX
HaNpsDKEHHBIX TOYKax. 3HaueHue M paBHO ...

10.13. IIpu KpydeHHH CTEpKHS C KOJIBIIEBHIM TONEPEYHBIM CEUCHUEM 3II0pa KacaTelTbHBIX
HanpsDKEHUH M0Ka3aHa Ha PUCYHKE ...

10.14. Ha pucyHke 1oKa3aH CTepKeHb, paloTaroummii Ha KpydyeHue. MakcumallbHbIe
KacaTeJIbHbIE HAIIPSKEHUS! B ITONIEPEYHOM CEUEHHUH CTEPIKHS PABHBI ...

10.15. Ha pucyHke mOKa3aH CTepKeHb, paboTalomuii Ha KpydeHue. MakcuMmalbHOE
pacTaruBarolee HanpsbkeHue B Touke K neificTByer B HanpaBiieHuH ...

10.16. Crepxxenb ckpyuuBaercs MomeHToM M. OOpaszyromas AB 3anumaer nonoxenue AB’.
VYoM ciBura sBisieTcs yroi ...

Tema 11: Pacyer HA IPOYHOCTH NPH KPYYEHUU

11.1. Tpyba ckpyumBaeTcs nByMs MoMmeHTamu. Bemuuunel M u [t] 3agaHbl. MHUHHMaIbHO
JONMyCTHMOE 3HadeHue mapamerpa 0 w3 pacyera Ha NPOYHOCTH IO JOIYCKAEMBIM HANPSHKEHHSIM
paBHoO ...

11.2. Ha pucyHke mokaszaH CTep)K€Hb, HaIpY)KCHHBIA TpeMsi MOMeHTaMu. Bemuuunsl t,, d, M
u3BecTHBI. PakTHueckuit K03(h(HUIIMEHT 3amaca MPOYHOCTH U3 pacdeTa 110 HAMPSHKEHUSIM PaBeH ...

11.3. CrepxeHb KpYIJIOrO IONEPEYHOr0 CEYEHUs U3 IUIACTHYHOIO MaTepuaja pabdoTaeT Ha
KpyueHue. B pacderax no A0ImyckaeMbIM HaIIPSDKEHUSM YCIIOBUE IIPOYHOCTH UMEET BUJ ...

11.4. JleBblit KOHel cTepskHA AB Kpyrjioro momepedHoro ceueHus: guamerpom d (CM. pECYHOK)
JKECTKO 3allleMJIEH, TPaBblil YCTAHOBJIEH B MOAMINITHUKE CKOIBXKEHUA. K CTEpKHIO IO/ MPSIMBIM yTJIOM
npukperieH poruar quHoi |. Cuctema HarpyxeHa cuiioit F. M3BectHsl Bennuunst: d, |, T, — npexmen
TEKyUYeCTH IPHU YHCTOM CIBUTE JJIs MaTepHuaia crepkHs AB, N, — koa¢duImeHT 3anaca 1o TeKy4ecTH.
W3 pacuera no A0MyCcKaeMbIM HalPsLDKEHUSIM MaKCUMAaJIbHO JOITYCTUMOE 3HaYeHHe CUJibl F paBHO ...

11.5. CrepxxeHb ¢ KpyIJbIM IIONEPEYHBIM CEUEHUEM, H3TOTOBJIEHHBIM W3 IIACTUYHOIO
MaTepuaia, pabotaeT Ha KpyueHue. OnacHbIM (IIpeieIbHbIM) HANPSKEHUEM ISl CTEP)KHS SABIISETCS ...

11.6. CrepxkeHb KpyTIJoro MONEPEYHOr0 CEYEHUs M3 XPYNKOro marepuaiga paboTaeT Ha
KpyueHnue. [Ipu pacuere 1o 10MycKkaeMbIM HANPSKEHUSM 3a MPEAENIbHOE HANPSHKEHUE TPUHUMAETCHL. .

11.7. CrepxeHb KpyrIJoro IONEPEYHOr0 CEYEHHUs M3 IUIaCTMYHOrO Marepuaia paboTaeT Ha
KkpyueHue. IIpu pacuere mo JomyckaeMbIM KacaTeJIbHBIM HANpsKEHUSIM 3a MpeebHOE HaIpsHKEHNE
HNPUHUMAETCA ...

11.8. Ha pucynke mokaszaH CTEp>KeHb, padoTatouuil no kpyuyenue. M3BectHol BenmuuuHbel: M =
0,01 MH*wM, [t] = 50 MIla — nomyckaemoe KacaTenbHOE HampspkeHue. M3 pacdyera Ha MPOYHOCTH 1O
JIOTTYCKAaEeMbIM KacaTEJIbHBIM HANPsKEHUSM MUHUMAJBHO JOIYCTUMBIA JUAMETP CTEP/KHS paBeH
CM.

11.9. Ha pucynke nokazana TpyOa, paboratomas Ha kpydeHue. 3aganbl Benuuuasl: M = 0,05
MH*Mm, D = 20 cm, d = 15 cm, npeaen TeKydecTd npu ductoMm casure T, = 100 MIla. ®aktuyeckuit
K03 pULIMEHT 3amaca U3 pacueTa Mo TEKyYeCTH B CaMbIX HaNpPs KEHHBIM TOYKaX PABEH ...

11.10. Ha pucyHkax IOKa3aHbl YEThIpE BapHaHTa HArpy>kKeHHs OJHOIO0 M TOrO JK€ Baja
momeHTamu M, 2M, 3M u 6M. Ban Oyner uMeTh HAaMMEHbBIIUN AUAMETp MPH €ro HArpy>KeHUU IO
BapHaHTy ...

11.11. Ha pucyHke nokasaH cTepxeHb, padoTatomuii Ha kpyueHue. Eciu HanpaBiieHHe MOMEHTa
M1 M3MEHHUThP Ha MPOTUBONOJIOXKHOE, TO MPOYHOCTh CTEPXKHS U3 pacyeTa IO MaKCHUMaJbHBIM
KacaTeJIbHbIM HAMPSDKEHUSM ...
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11.12. Crepxenb pabGotaeT Ha KpyueHuwe. Bemwuunst M u d 3amansl. W3 ycioBus
PaBHOMPOYHOCTH IO HAMIPSHKCHUSIM TUAMETP Bajla Ha MIPABOM I'Py30BOM YYaCTKE PaBeEH ...

11.13. Ha pucyHke moka3aH CTep)KeHb, pabOTaoNMii Ha KpydeHue. 3aganbl Benuunuel: d = 10
CM, Mpejies TeKy4eCTH Ipu YUCTOM casure T, = 120 MIla, koadduuueHT 3anaca mno tekydecta N, = 2.
N3 pacdera mo JONyCKaeMbIM KacaTEJbHBIM HANpsHKEHUSAM MaKCHMaJbHO JIOIYCTUMOE 3HA4YEHHE
MomeHTa M paBHo  kH*M.

11.14. CrepxeHb KpyrIJoro IONEPEYHOrO0 CEUYECHUS U3 XPYNKOro MaTepuana pabdoTaeT Ha
KpyueHue. [omyckaemoe HamnpspkeHHe omnpesensercs mo gopmysie ...

11.15. [lomyckaemoe HampspK€HUE JJs IUIACTUYHOIO MaTepuajga Ipud YHUCTOM  CJIBUIE
omnpezensiercs mo hopmye [t] =
Tema 12: PacueTt Ha KecTKOCTb NPH KPy4YeHUH

12.1. OTHOCUTENBHBIN YTOJI 3aKPYUUBAHUS AJIs1 CTEPKHS C KPYTJIbIM CEYEHUEM OIpPEIENsIeTcs 110
dopmye ...

12.2. CrepskeHb CKpydHBaeTCs ABYMsI MOMeHTaMu (cM. pucyrok). d = 10 em, G = 8*10* MlTa,
[t] = 50 MIla, [6] = 0,0017 pam/m. M3 pacyeToB Ha NPOYHOCTh M IMKECTKOCTh MAKCHMAIIbHO
JOITycTUMas BeMU4nHa MOMeHTa M paBHa _ MH*wm.

12.3. Ha pucyHke moKa3aHbl Ba CTEpXKHS M3 OJHOTO Marepuala, paboTarollie Ha KpydeHHe.
[Toriepeunoe ceuenus crepxkus I — kpyr. Ctepkens Il mycToTenblii ¢ mOnepeyHbIM cedeHrneM B (hopme
KoJblla. OTHOIIIEHHUE JKECTKOCTH IMONEPEYHOr0 CEYEHHsI CTEPHKHS | K dKECTKOCTH MONEPEYHOr0 CEUCHUs
crepxkus I paBHo ...

12.4. Ha pucyHke TOKazaH CTEP)KEHb, UCIBITHIBAOIIMK Jedopmaruio kKpydeHnue. M3BecTHbIe
BenimunHbl: M, d, G — MoayIs caBura Marepuaina cTepkHs, [®] — Z0myCTUMBIA OTHOCUTEIBHBIN YToJl
3aKpy4MBaHHMsl. Y CIIOBUE )KECTKOCTH JJISl CTEPHKHS UMEET BULT ...

12.5. Ha pucyHke Hoka3aH CTepeHb, paborarommii Ha kpyudenue. Bemmumnsl L, G, Jp, [@c]
(momyckaemblit yroi noBopota ceueHusi C) 3aganbpl. MakCUManbHO JIOMyCTUMOE 3HaYeHuEe MoMeHTa M
paBHO ...

12.6. Ha pucyHke mokasaH cTep)keHb, paboTaromuii Ha kpydenue. VzBectHsl Benmuunsl: |, GJp,
M. Yron noBopora ceuenusi C paBeH HyI0, KOra MOMEHT M; uMeeT 3HaueHue ...

12.7. Pa3MepHOCTh OTHOCUTEIBHOTO yTJla 3aKpyYHBAHUA ...

12.8. Ha pucyHke mokasaH Baj, CKpydyuBaeMblii MomeHTamu 2M, M, M. Benuuunsr d, G u [0]
u3BecTHBI. Ecnu [0] — momycTuMBIi yron 3aKkpy4uBaHusi, TO MaKCUMaJIbHOE KacaTelbHOE HaNpsKEHNE
B [IOTIEPEYHOM CEUYEHHUH Baja paBHO ...

12.9. Ha pucyHke moka3zaH crep:keHb amuHoi | = 15 cMm, paboraromiuii Ha kpydenue. KoHiieBsie
CEYEHHUsI CTEP)KHS MOBEPHYJINCHh OTHOCUTENIBHO ApYT Apyra Ha yroia ¢ = 0,017 pax. OTHocUTENbHBIN
YTOJ1 3aKpy4YHBaHUS PaBEH ...

12.10. CrepxeHb, TIOKa3aHHBIA Ha PUCYHKE, UCHBITHIBACT JeQopManuio KpydeHue. V3BecTHBI
BenmuuHbl: M, |, [@c] — momyctumeiii yron moBopota monepeuHoro ceuenusi C B pammanax, G —
MOJIyJIb CIBUTA MaTepuaiia CTep)kHs. MUHUMAIBHO OMYyCTHMOE 3HaUeHHe auamerpa d paBHo ...

12.11. JleBbiit koHen ctepxHs AB (CM. PUCYHOK) KE€CTKO 3allleMJICH, MpaBbli YCTAHOBJIEH B
HOJIINITHAKE CKOJNbxkeHus. DnemeHnT BC abcomrotHo »xectkumit. M3BectHel Bemmumusl |, GJ, —
KECTKOCTh IONEPEYHOr0 cedyeHus crepkHs AB Ha kpydenue, [0] — Homyckaemasi BeTHYMHA
BEPTHUKAIBHOTO nepeMenieHus Touku C. MakcumalbHO 10IyCTUMOE 3HaueHue cuiibl F paBHo ...

12.12. MakcuMaJIbHbIiI OTHOCHUTENBHBINA YroJl 3aKpyuMBaHUS U1 CTEP)KHSA, MOKAa3aHHOIO Ha
pHCYyHKe, paBeH ... V3BecTHbl Benmunnbl: M, d, G — MOIyb C/IBUTA MaTepralia CTePIKHSI.

12.13. Ha pucyHke mokas3aH cTepKeHb, CKpyYHBaeMbIii TpeMs MoMeHTamu. Bemmunasr M, G, d,
[e]a-c (momycTHMBIIT B3aMMHBIIT YToJI TOBOPOTa KOHIIEBBIX CEYCHUH CTEp)KHs) M3BECTHBI. M3 pacuera
Ha ’KECTKOCTh MaKCUMAaJIbHO JOMYCTUMOE 3HaUeHue L paBHoO ...

12.14. Ha pucyHKe TIOKa3aH OIaCHBIA y4acTOK Baja, padOTarOMKi Ha KpyUeHHE MTPH 3HAYCHUSAX
M = 8 kH*wm, [t]= 35 MIIa, [0] = 0,5 rpax/m, G = 0,8*10"* ITa.

1o pe3ynbraraM IpOBEPOUYHBIX PACUETOB HA )KECTKOCTh U IPOYHOCTHh MOXKHO CKa3aTh, YTO ...
Tema 13: Ilonepeunas cuia, H3rudaOMMi MOMEHT H MX JMIOPHI
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13.1. OnHomposeTHas KOHCOJIbHAs Oajka HarpykeHa cwiod F. Pasmep | 3aman. 3nadenus
M3ru0aroIIero MOMEHTa U MONEPEeYHOM CrIlbl 10 a0COTIOTHOM BeTMUMHE B ce4eHuH [ paBHSI ...

13.2. banka anuHoii | Harpyxena momenTom M. [lonepeuHas cuia mo JAJuHe OaJIKH ...

13.3. JIByxmpomneTHas KOHCOJIbHas Oanka ¢ mapHUpoM HarpyxeHa cuioi F = 2 xH. Jluneinsrit
pasmep | = 0,5 M. MakcumanbHOE 3HAYCHHWE H3THOAIONIET0O MOMEHTa B Oajike Mo aOCOMIOTHON
BEJIMYMHE PaBHO ... (KH*M)

13.4. Cxema Harpy>XeHHs KOHCOJbHOW OajgKky BHEIIHEW Harpy3Koil IOKa3aHa Ha PHCYHKE.
3HavyeHNe MaKCHMaJIbHOrO M3rH0aroIero MoMeHTa IpH nepeHoce mapsl cui ¢ MomeHtom M = Fl u3
cedyeHus A B ceueHue B ...

13.5. Ha cxeme mnoka3aHa OTCEYEHHass 4YacThb OaJKuM M Harpy3ka, ACWUCTBYIOIIas Ha Hee.
HeBepHbIM siBIsieTCS YTBEPKIEHUE, YTO U3TMOAIOIINI MOMEHT ...

13.6. Dmropa u3rubarIMx MOMEHTOB TOKa3aHa Ha pUCyHKe. B oTHomeHun neicTBytomel Ha
OaNKy Harpy3Ku, HEBEpHBIM SBJIIETCS YTBEPXKICHUE, UTO ...

13.7. Onnomnponernas 6anka BC nnunoii 3| Harpysxena cunoit F u momentom M. [Tonepeunas
cuia B cedyenuu |- OyneT paBHa HyJt0, eciid 3HaueHue M paBHO ...

13.8. Ha pucyHke mokazaHa 3Mropa mnonepeuHslx cuil. [IpaBuiIbHBIM SIBIISI€TCS yTBEPKACHHUE,
qTO..

13.9. Ha cxeme mnoka3zaHa OTCEYHas 4acTb CTEpXHS M Harpyska, ICHCTBYIOIIas Ha HEe.
HeBepHbIM siBIsieTCS yTBEPKI€HUE, YTO U3TMOAIOIINI MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCeYEHHas 4yacThb OaJKd M Harpyska, JEHCTBYIOLIas Ha Hee.
HeBepHbIM siBIsieTCS yTBEpIKIEHUE, YTO MONEPEYHAs CUJa ...

13.11. Opnomponernas ©Oanka BC mmHo#t 3| Harpyxena cunodi (l u paBHOMEpHO
pacnpe/ieIeHHON Harpy3Koi MHTEHCUBHOCTU (. MakcuMalibHble 3HAUY€HHUsI M3TMOAroIIero MOMEHTa U
HOTNIEPEYHON CUJIBI IO aO0COMIOTHON BEJIMYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke 1nokaszaHa 31iopa nonepeyHsix cuil. HeBepHbIM sIBisieTcs yTBEPKACHHE, UTO..

13.13. Ha cxeme mokazaHa OTCEYCHHas 4YacThb Oallku M Harpyska, ACHCTBYIOLIas Ha Hee.
HeBepHbIM siBIsieTCS YTBEPIKIEHUE, YTO U3TMOAIOIINI MOMEHT ...

13.14. KonconpsHas Oanka mauHo# 2| Harpyxena cumamu F; u F. Ceuenune I-1 pacmonosxkeHo
O0eckoHeyHO Oim3Ko B 3ajenke. M3rubarommii MoMeHT B cedueHuu I-1 paBeH Hymto, eciu 3HaueHHE
cuisl Fp paBHO ...

13.15. DOmropa wu3rubaroUMX MOMEHTOB TIOKa3aHa Ha pHCyHKe. HeBepHBIM sBIsSeTCA
yTBEp:KJIEHHE, UTO MONepeyHas Cuia ...

Tema 14: Hanpsizkenusi B monepe4HoOM Ce4YeHMH CTEPKHS NMPH MJIOCKOM U3rude

14.1. MakcuMmanbHble KacaTellbHbIE HaNpsDKEHUs B Oajlke MpsIMOYTOJIBHOIO CEYEHUs, Korna
¢dbopMa U pazMepsl ONEPEYHOTO CEUEHUS 110 JJIMHE HE MEHSAIOTCS, BOSHUKAIOT B TOYKAX MONEPEUYHOTO
CEUEeHUs, B KOTOPOM ...

14.2. Dmiopa pacnpeneneHusi KacaTelbHbIX HANpPSOHKEHUM 10 BBICOTE MPSIMOYTOJIBHOTO
MONIEPEYHOT0 CeUeHMsI OalIKi NIOKa3aHa Ha CXEME ...

14.3. Jlns onpeneneHusl HOPMAJIBHBIX HANPSKEHUM B TOUKAX MOMNEPEYHOr0 CEYEHUs OalKH Mpu
IUIOCKOM M3ru0e ucrosb3yercs popmyia ...

14.4. KoHconpHas Oanka MpsIMOYTOJILHOTO cedeHus ¢ pasmepamu b u h Harpyxena cuiamu F.
JInnetinprii pasmep | = 10h. OTHOmIEHWE MaKCHMAJIBHOTO HOPMAIBHOTO HANPSDKEHHS K
MaKCUMaJIbHOMY KacaTeJIbHOMY HAINPSDKEHUIO B OANKe (Gmax/Tmax) PABHO ...

14.5. Tlpu omnpezneneHnu HauMOOJIBIIET0 HOPMAJIBLHOTO HANPSIKEHUS B IONEPEYHOM CEUEHUU
0anKu, IpU TIOCKOM U3rube, UCTIONIB3YIOT POpMYyITy ...

14.6. Koncons mmmHo# | mpsiMoyronisHOTO cedeHus ¢ pazmepamu b u h Harpyxena cunoii F. ITpu
YBEJIIMYCHUH TUHEHHBIX pa3MepoB OAJIKH B /1BA pa3a MaKCUMaJIbHOE HOPMaJIbHOE HANIPSIKEHHUE ...

14.7. Ha KOHCONBHYIO CTYIIEHYATYI0 OaiKy JauHOM 2| meficTByeT paBHOMEPHO pacrpeaecHHas
Harpy3ka mHTeHcHBHOCTH (. [lomepeuHoe ceueHHMe NIEBOM CTyHNeHHM — KBajpaT ¢ pa3smepamu bxb,
npaBas — HUMEET MpPSMOYroJibHOe cedeHne ¢ pasmepamMu b u 2b. MakcumanbsHoe 3HauyeHue
HOPMAaJILHOTO HanpshKeHus B Oanke paBHO ... (KoHIEHTpaluio HanpspKeHU He YUUTHIBATD).
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14.8. OmgHomposeTHas KOHCOJbHAs Oajka MPSMOYTOJBHOTO CeYeHHs ¢ pasmepamu b u 2b
HarpyxeHa cuiaoii F. Jluneiinsie pasmepsl b u | = 20b 3amansl. B ceyenum I-1 3HaueHue
MaKCHMaJIbHOTO KacaTelIbHOIO HANpsHKEHUs paBHO T. MaKcuMalbHOE HOpMalbHOE HAINpPSIKEHHE B
OaJike paBHO ...

14.9. Dmiopa pacnpeneneHus HOPMAIbHBIX HANPSHKEHUH TPU YUCTOM M3rube Oayku,
NIOKa3aHHOM Ha cXeMme, UMEeT BUJ ...

14.10. I'eomeTprudeckoe MECTO TOYEK B IMONEPEYHOM CEUEHUH CTEPXKHS MPHU U3THOE, B KOTOPBIX
HOpMaJIbHbIE HANIPSDKEHUS paBHBI HYJIIO, HA3bIBACTCA ...

14.11. IIpu mIocKOM MOMEpPEeYHOM HM3rHOe B TOYKAaX MOMNEPEYHOTO CEYCHHs B OOIIeM cCirydae
BO3HHUKAIOT HaIpsKEHUS.

14.12. Dmropa pacripeneieHus HOPMAIbHBIX HAMpsDKEHUH o BbIcOTe cedeHus Oamku [-1 ¢
pasmepamu b u h umeer Buf ...

14.13. Kouconp jummHO# | npsimoyrosibHOTO ceueHusi ¢ pazmepamu b u h Harpyxena cuioit F.
Ecim BeicoTy h yBennuuth B 1Ba pasa, a MHPHHY D YMCHBIIUTH B JBa pa3a, MaKCHMalbHOE
HOpMaJIbHOE HaIpspKEHUE B Oalike ...

14.14. KonconpHas Oanka maiuHOW | mMeer 1aBa BapuaHTa PacIONOKEHHS MPAMOYTOJbLHOIO
nonepeuHoro cedenus. Cuna F, nuneiHbie pasmepsl b u h 3amanbl. B omacHoMm ceueHun Oanku
OTHOILICHUE HAUOOJIBIINX HOPMAJIbHBIX HAIPSUKCHUI GaA\Gg PaBHO ...

14.15. ns ompeneneHusl KacaTeiabHbIX HANpsOKEHWH B TOYKAaX MOMEPEYHOro CeueHHs Oalik,
MIPH TUIOCKOM TOMIEPEYHOM M3THOE, UCTIONIB3YIOT (OPMYITY ...

Tema 15: Pacuer 0a/10Kk Ha IPOYHOCTH

15.1. OgpHomposetHas JepeBsiHHas Oanka aauHOW | = 6 M HarpyxeHa paBHOMEPHO
pacnpeeseHHON Harpy3Kol nHTeHcHBHOCTH (. namerp monepeynoro cedenus d = 30 cMm. 3HaueHue
JIOIyCKaeMoro HopManbHoro HanpspbkeHust [6] = 10 MIla. U3 pacuera Ha mpOYHOCTH IO HOPMAJIbHBIM
HaNpsDKEHUSAM MaKCHUMaJIbHO JOIyCTUMOE 3HaUYCHUE UHTEHCUBHOCTH Harpy3ku  paBio  (xkH/m)

15.2. KonconpHas O0anka JyMHON HarpyskeHa cuiioi F. CeueHue npsiMoyroyibHOE ¢ pazMepamiu b
u h. B ceyenun I-I makcumanbHOEe HOpMajbHOE HaNpsDKEHHE paBHO G©. [lpenen TekydecTd s
MaTepuaina 0anku o, 3a1aH. Koadumuent 3anaca npoyHOCTH IO HOPMAJIbHBIM HAMIPSHKEHUSIM PABEH. .

15.3. basika uMeeT NpsMOYTOJIbHOE MONEpeYHOe ceueHue ¢ pasmepamu 2b u 3b. TIpu noBopore
MONIEPEYHOT0 CEYEHUs U3 MOJIOKEHUs A B mosoxeHue B rpysonoabeMHOCTh Oanku, U3 pacueTa 1o
HOpPMAaJIbHBIM HapPSKEHUSM, ...

15.4. Tlpu pacuere Oajku Ha NMPOYHOCTH IO KacaTelIbHbIM HAIpsDKEHHUSM, Korjga dopma U
pa3Mepsl ONEPEUHOT0 CEUEHUS 10 JUIMHE HE MEHSIFOTCSI, OITAaCHBIM CUUTAETCS] CEUCHHUE ...

15.5. OpnonponeTHas Ganka aauHOM | HarpykeHa B cepeaune mposera MomentoMm M. dopma u
pa3Mepbl TONEPEYHOro CE4YeHMs] IO JUIMHE Oajdku HE MEHSITCA. 3HAa4YeHHE JOITyCKaeMoro
HOPMAaJIbHOTO HAampsDKeHMs JUIsl Marepuana Oanku [o] 3amaHo. M3 pacuera Ha NpPOYHOCTH IO
HOPMaJIbHBIM HalNpsDKEHUSIM MOMEHT COIPOTHBIIEHUS MOMNEPEUHOro ceueHus npu u3ruoe Wy nomken
OBbITh HE MEHBLIE ...

15.6. KoncosnpHas Oanka MOpSIMOYIOJBHOIO cedeHusi ¢ pasMmepamu b um 2b Harpyxena
PAaBHOMEPHO PACHPEIEICHHON Harpy3koul. JlomyckaemMoe HOpMalbHOE HANpPsDKEHHWE U MaTepualia
Oanku [c] 3agmaHo. M3 pacdyera Ha NPOYHOCTH O HOPMAIBHBIM HANpPsDKEHUSM MaKCHMAaJlbHO
JIOIyCTUMOE 3HaUY€HUE UHTEHCUBHOCTH Harpy3KkH (| paBHO ...

15.7. Tlpu nnockoM u3ruOe MakCHUMallbHble HOpMAalbHbIE HAIPSDKEHUS JEUCTBYIOT B TOYKAx
IIOTIEPEYHOI0 CEUEHUH, ...

15.8. OnHomponeTHas AByXKOHCOJbHAs Oanka HarpykeHa cwioil F. K Ganke gomomHUTENHHO
npuknaapiBaercs cuna Fi = F. C u3ameHeHnem cxeMbl Harpy>KeHHs IPOYHOCTD OAJIKH ...

15.9. KonconpHas 6anka mpsMOYyToJIbHOTO ceueHus HarpyxeHa cwioi F = 3 kH. [lomyckaemoe
HOpPMaJIbHOE HAmpsDKeHUE i MaTepuana Oainku [c] = 160 Mlla, nunelinbii pazmep b = 20 mm.
HawuGonpiias anuHa koHconu | M3 pacueTa Ha MPOYHOCTH 0 HOPMAIBHBIM HANPSDKCHUSAM paBHA
cM.

15.10. /IBe Gasiki OJMHAKOBOIO MONEPEYHOTO CEYEHHs M3TOTOBJIEHBI U3 OJHOTO MarepHuaia U
Harpy>KeHbl PAaBHOMEPHO pAacCIpe/ieIeHHON Harpy3koil C WHTEHCHBHOCThIO (. bamku Oynyr
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PaBHOIPOYHBI, KOTJIa JUIMHa KOHcoiau |; paBHa . BiusHueM kacaTenbHBIX HaNpsLKEHUN
npeHeOpeyb.

15.11. KonconpHast Oanka mmuHO# | Harpyxkena momeHToM M. 3HaueHHE IOIYCKAeMOTO
HOpPMAaJIbHOTO HaIpsbKeHUs [G] u3BecTHO. M3 pacdyera Ha MPOYHOCTH MO HOPMAIbHBIE HATPSHKEHUSM
MHHUMAJTBHO JIOITyCTUMOE 3HAY€HHE JUaMeTpa MONepeyHoro ceueHus d paBHo ...

15.12. KonconmpHast Oanka mmHOM | = 1,5 M HarpykeHa paBHOMEPHO pacIpeacieHHON
Harpy3kon uHTeHCHUBHOCTH (] = 640 H/Mm. Ilomepeuynoe ceueHne — paBHOOCAPEHHBIM TPEYTrOJbHUK.
Jlonmyckaemoe HOpMaibHOE HampsDKeHHE g Marepuana Oanku [c] = 160 MIIa. U3 pacuera Ha
IPOYHOCTH IO HOPMAJILHBIM HAMPSDKEHHUSM pa3Mep MONEepeyHOro ceueHust 0anku b pasen  (cm).

15.13. Ilpu pacuere Oanku Ha NMPOYHOCTH MO HOPMAJIbHBIM HampsHKEHUS M, Koraa ¢opma u
pasMepsl ONEPEYHOTr0 CEYSHUS 10 JUTMHE 0aJIKU HE MEHSIOTCS, OMIACHBIM CUUTACTCS CEUCHHUE ...

15.14. OngnomnpostetHast Oanka anuHO#M | Harpyxena momentom M. K Gajke IOMOJHUTEIHHO
npukiaapiBaercs MoMeHT My = M. C u3MeHeHHneM cXeMbl Harpys>KeHUsl IPOYHOCTh OalKu ... Y4ecThb
TOJIbKO HOpMaJIbHbIE HAPSKEHUSI.

15.15. OnmnomnponerHas Oanka mmHOW | Harpyxkena cuioit F. CedeHue mnpsiMOyroiipHOe C
pasmepamu 2b u 3b. Tlpexen tekyuectn mis martepuana Oanku o, 3amaH. Kosddwuiment 3amaca
MPOYHOCTHU MO0 HOPMAJIbHBIM HANPSXKEHUSIM PABEH ...

Tema 16: Ilepememenusi npu usrude. Pacuer 60aj10k Ha KeCTKOCTh

16.1. Konconpuas Ganka mnuaoii | = 80 cm Harpykena momentom M = 40 Hwm. Ilomepeunoe
ceueHHe OaJKH MpsAMOYrobHUK: b = 4 c¢m, h = 0,6 cM. Moaynps ynpyroctu marepuana £ = 2*10°
MIla. Panuyc kpuBu3Hbl 6asiku B ceueHuu [-I pasen  (m).

16.2. KoHnconbHas Oanka aiauHOW | HarpyeHa paBHOMEPHO paclpelesICHHOW Harpy3Koit
UHTEHCUBHOCTHIO (. Moayns ynpyroctu marepuana E. Ceuenue kpyrioe auamerpom d. Pammyc
KPUBHU3HBI OCH OAJKH B OMACHOM CEUCHHH PABEH ...

16.3. CrepxkeHb U3 OJHOPOJHOrO MaTepuaja HarpykeH wmomeHTamu M. JKecTKoCThb
nornepeyHoro ceyeHus Ha u3rud Ely mo nnmne nocrosinHa. Paguyc KpUBHU3HBI P OCH CTEP)KHS PABEH ...

16.4. Crepoxenb quuHoi | HarpyxeH MomenTamu M. JKeCTKOCTh MOMEPEYHOr0 CEYCHHUS Ha U3THO
EJx mo nnuHe moctosiHHA. [lpu yBenWyeHWM JUITMHBI CTEPKHS B JIBa pa3a paguyCc KPUBU3HBI P OCHU
CTEPKHS ...

16.5. JlepeBsinnas Gaiika MPSIMOYTOJBHOTO CEYeHHUs IMMpHHON b = 6 cm BeicoTOl h = 4 c™m
M30THYyTa Ha Jyre OKpyxHocTH pamuycom 40 M. Monyns ynpyroctu naepeBa E = 10* MIla.
MaxkcumanbHOe HanpspkeHue B Oanke pauo  MIla.

16.6. OmHonponeTHas Oanka anuHOM | B cepeamnHe mponera HarpyxkeHa cuioi F. XKectkocTs
norepevyHoro cedeHust Ha u3rud EJy mocrosiHHa mo pnune. [Ipu yBenuyeHUH ATUHBI MpoJieTa B J1Ba
pa3a MaKCUMaJbHBIN IPOTHUO ...

16.7. Konconps anunoii 2| Harpyxena asymss MoMeHTaMu. JKECTKOCTh MOMEPEYHOro CEYEHUs Ha
u3ru6 EJx mo anmuue mocrosHHa. [Iporn® cBOOOAHOTO KOHIIA KOHCOJIH pPaBEeH O, €CIU 3HAYCHHE
MOMeHTa M paBHoO ...

16.8. Ha pucyHnke mokaszaH NMpUMEpHBIH BUI U30THYTOW ocu Oanmku. Cxema HarpyKeHus OaJkw,
COOTBETCTBYIOIIAS MPEICTaBIeHHON popMe n3ruda, mokazaHa Ha CXeMe ...

16.9. KoHcoyib Ha TOJOBUHE JIMHBI Harpy>k€Ha PaBHOMEPHO pACHpPEICICHHON Harpy3Kou
urTeHcHBHOCTH ( = 20 kH/M. Mogyns ynpyroctn Marepuana 6anku E = 10° MITa, pasmep | = 2 m.
[Tporu6® Ha cBOOOIHOM KOHIIE KOHCOJIM HE JOJDKEH mpeBblmath [0] = 1 cm. M3 ycrnoBusi xecTkocTu
JMaMeTp mornepeyHoro ceueHus d paseH  (cwm).

16.10. KonconpHast Oanka miuHo# 2| Harpyxkena cuioit F u momentrom M = Fl. Pasmepsr
MOTIEPEYHOT0 CEUEHUs MO JuiMHe Oanku He MeHstoTcs. Monynb ympyroctu marepuana E. @opma
M30THYTOM OCH OalKky Ha MEpPBOM YYAacTKE OMMCHIBAETCS KPUBOI MOpsAJIKa, a Ha BTOPOM

nopsiKa.

16.11. OgronpostetHast Ganka miuHOM |, BeICOTOM h Harpy)keHa paBHOMEPHO pacripeaeIeHHON
Harpy3koi. Pannyc KpuBU3HBI HEHTPAIBHOTO Clos OAlKM B cepeluHe MpojeTa paBeH p. KecTKocTh
MONEpPEeYHoro ceueHuss Ha w3rud EJx mo Bcelr mnumHe mocTosiHHA. MakcUMaibHOE HOPMalbHOE
HamnpspDKeHue B O6anke paBHO ... (BausiHue monepeyHol CUIIbl Ha U3MEHEHHE KPUBU3HBI HE YUUTHIBATH).
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16.12. Yyactok 0anku Harpy»eH paBHOMEPHO pacHpeesieHHON Harpy3Koil MHTEHCHUBHOCTH (.
Mopyns ynpyroctu matepuana E. [lo qiauHe yyacTka pa3Mepbl MONEPEYHOrO CEUYECHUs HE MEHSIOTCS.
®opma ocu H30THYTON OAJIKU HA JTAHHOM yYacTKE OTHMCHIBACTCS KPHUBOM HOpsJKA.

16.13. Konconp qmunoit | Harpyskena cuioit F. Ceuenune Ganku npsiMoyrosibHOE ¢ pazmepamu b
u h. Monyne ynpyroctu marepuana E. [lpu yBennuenun nuHenHbix pazmepos (I, b, h) B nBa pasa
3HaYeHNE MaKCUMAJILHOTO Mporuoa ...

16.14. KonconpHas Oanka qHoi 2| Harpyxkena cunamu F. Moaynes yrnpyroctu matepuana E,
0CEBOI1 MOMEHT MHepLUU ceueHus Jy 3aaanbl. [Iporu0d KOHIIEBOro ceueHus MpUMeT 3HaYeHHe O, Korja
3HaueHue cuiiel F paBHo ...

16.15. KoHconp Harpy»xeHa BHEIIHUMH MOMEHTaMH. [IpuMepHBIH BHJI M30THYTOM OCH Oajku
[IOKa3aH Ha CXEME ...

Tema 17: Buabl HarpyskeHusi CTep:KHs

17.1. Ilpu 3a1aHHOM BapuaHTE Harpy KeHUs1 paMbl BHEIIIHUMH CUJIaMU y4yacTok | paboraet Ha ...

17.2. OueHKy Npo4YHOCTH MaTepuasa Ipyu 3alaHHOM HAIPS)KEHHOM COCTOSIHUM B OMACHOW TOYKE
CTEPIKHS C KPYIJIBIM CEYEHUEM MPOBOJIAT C UCIIOJIb30BAaHUEM TEOPUI IPOYHOCTH MPU:

17.3. [Ipu 1aHHOM BapHaHTE HATPYKEHHsI CTEPIKEHb MPSIMOYTOJILHOTO CEYCHUS ¢ pasmMepamu b u
2b UCTIBITHIBACT ...

17.4. Pama Kkpyrioro cedeHusi HarpyxeHa cuiaoi F. KpydeHne u miockuii monepedHbiii u3ruo
UCIBITHIBAET(-I0T) Y4aCTOK(-KH) ...

17.5. Cxema Harpy>keHusi CTEpXHS KBaJPATHOIO CEYECHMs BHEUIHMMHU CHUJIaMU II0OKAa3aHa Ha
pUCYHKE (OJHA cuia JIEKUT B IUIOCKOCTH dYepTexka, BTOpas — MEPHEHAMKYJSPHO IUIOCKOCTH).
Hedopmanuu (pactsokeHue, KpyuyeHue U TUIOCKUN MonepeyHbld U3ru0) OJHOBPEMEHHO BO3HUKAIOT HA
yyacTke (-ax) ...

17.6. Cxema Harpy»eHHsi CTEpXKHsS BHEIIHUMHU CHJIAMHU IpEJCTaBlIeHA HAa pUCyHKe. JIIMHBI
Y4YaCTKOB OJIMHAKOBBI U paBHbI |. TpeTuii yuacTok CTEpIKHS HCIBITHIBACT IS(HOPMALUH ...

17.7. Cxema HarpyxeHusi pambl IIOKa3aHa Ha puUCyHKe. [lepBbIli ydacTOK MCIBITHIBAET
, BTOpOi1 .

17.8. Ilpu naHHOM BapuaHTe Harpy>KeHus crepkeHb | paboTaer Ha nedopMaIuio pacTsHKEHHUE.
Ecnu ygamuts onny cuny F, To crepkens [ Oyaer UCTIBITHIBATS ...

17.9. CrepxeHb NpSAMOYTOJbHOTO cedeHHs ¢ pasmepamu b u 2b marpyxen cuinamu F u Fi.
CrepxeHb paboTaeT Ha YUCTHIN KOCOM M3ru0, Koria 3HaueHue cuibl F1 paBHoO ...

17.10. IIpn 3ajaHHOM BapuaHTE HArpyK€HUs BHEIIHUMH CHJIAMU CTEPKEHb MPSIMOYIOJBHOTO
CEUeHHMs C pa3MepamMu b u 2D ucnbIThIBaET ...

17.11. Pama kpyrioro momnepeyHoro cedyeHus HarpyxeHa cuinamu F u 2F. Yuactok pamsl |
UCIBITHIBAET ...

17.12. CxemMa Harpy»XeHHUsl paMbl BHEIIHMMHU CHJIAMH IIOKa3aHa HAa PUCYHKE. Y4acTOK pamsl [
OyJeT UCTIBIThIBATh AeOopMalnio KpydeHue, Korjaa 3HaueHue cuibl F1 paBHo ...

17.13. Cxema HarpykeHusi paMbl KpyIJIOTO IONEPEYHOTO CEUECHMS IOKa3aHa Ha PHUCYHKE.
Yuactok pamsl | HCTIBITBIBAET ...

17.14. Ha ctepxenp aeicTBytoT BHemHHE cuiibl F u 2F. Ceuenue npsiMoyronpHOE ¢ pa3MepaMu
b u 2b. Yyactku crepxkHs uMCHBITBIBAOT: a) 1 — kpydeHue, 2 — Kocoil m3ru0; 6) 1 — mIockuii
MOMEePEUHBId U3rud, 2 — KpyueHHe W IUIOCKHU IMOMEpevHbId M3rub; 6) 1 — KpyueHHe W TUIOCKHI
HOTNePEUHBIN U3TH0, 2 — KOcol M3ruo; 2) 1 — KpyueHHe U TUIOCKHI TONIepeYHbIil U3rH0, 2 — KpyYeHUE U
KOCOM n3ruo.

Tema 18: IIpocTpaHcTBeHHBIH M KOCOH U3rud

18.1. TlonepeuHoe ceyeHne CTEPKHS MPIMOYTOIBHUK ¢ pasMepamu b u 2b. TInockocTs aeicTBus
u3rubaroIero MoMenta M pacronoxeHa HaJ yriioM 45° K TNIaBHBIM [CHTPAJIbHBIM OCSM. 3HAUYCHHE
MaKCUMaJIbHOTO HOPMAJILHOTO HAIIPSIKEHUS B JAHHOM CEYEHHUH PABHO ...

18.2. CrepkeHb KBaJpaTHOIO CeueHUs HarpykeH BHemHMMH cuiamu F u 2F. Jluneitnsie
pasmepsl b u | = 10b 3agansl. 3HaueHHE HOPMAIBHOTO HANIPSHKCHHS B TOYKE B paBHO ...

18.3. Creprxenp anuHOM | psiMOyronbpHOTO ceueHus ¢ pazmepamu b u 2b Harpyxen momenTOM
M. IInocKOCTH HENCTBUS MOMEHTA paclojokeHa mox yriaoMm 60° k ocu Y. Monynb ynpyroctu
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marepuana E, pazmep b usBectnsl. Jlunelinas nedopmanus B Touke B, B HaNpaBIeHUU OCH CTEPIKHS,
JIOCTUTHET 3HAUCHUS €, €CJIM MOMEHT M OyJeT paBeH ...

18.4. Crepskens HarpyxeH cuioit F, kotopast pacmosnoxena Hax yriaom oo = 30° K BEpTHKaIBHOM
OCH CHMMETPHH W JICKHT B IUIOCKOCTH ceucHus. Jluneitapie pasmepsl b u | 3amansr. HopmansHoe
HanpspbkeHue B Touke B ceuenus I-1 paBHo ...

18.5. CreprkeHb MPSAMOYTOJILHOTO CEYCHHUS ¢ pasmepamu b u 2D, munoii | HarpyxeH MoMeHTOM
M. TInocKOCTh JEHCTBHS MOMEHTA PACIONIOKEHA MOJ yrioM 45° K TJIABHBIM [EHTPAILHBIM OCSIM
cedyeHus. OTHOILIEHNE 3HAaU€HUH HOpMaJIbHBIX HalpsbkeHui B Toukax B u C paBHoO ...

18.6. CrepxeHb KBaJIpaTHOIO CEUYEHMs HArpykeH BHeEHMMU cuiamu F u Fi. Jluneiinsie
pa3mepsl | u b 3amanbl. HopManbsHoe HampsbkeHue B Touke B paBHO Hymro, korna cuina Fq paBHa ...

18.7. IIpu kocoM n3rude MOIHbIM MPOrud cedeHus: CTEPHKHS ONpeeNsIeTcs Kak ...

18.8. CtepskeHb MPSIMOYTOJIBHOIO cedeHus ¢ pasmepamu b = 2 cm, h = 3 cm, mmuoit | = 40 cm
Harpy»<eH BHEUIHMMHU cuiIaMu. Martepuan CTep)KHsS OJAMHAKOBO paboTaeT Ha pacTsHKEHHE U CKaTue.
Homyckaemoe HampspkeHue s Mmarepuana [c] = 160 MIla. M3 pacdetra Ha NOpPOYHOCTH IO
HaAIpPsDKEHUSIM 3HayeHue cuibl F paBuo  H.

18.9. Crepxens anuHoi | mpsMoyronbsHOTo cedeHus ¢ pazmepamu 2b u 3b Harpyxen cunamu Fq
u F,. U3mepennsie auHeinbie aedopmanyu B Toukax B u C 1o HampaBlIeHUIO OCH CTEPIKHSI OKa3aJIUCh
onuHakoBbl. CiieioBaTenbHO, oTHOIeHUe F1/F; paBHoO ...

18.10. CrepikeHb MPSIMOYTOJIBHOTO CeueHMs ¢ pazMepamu 2b u b HarpyskeH cuoit F, nexareii B
IWIOCKOCTH cedeHust Xy moj yriom 30° k ocu y. Momyins ynpyroctu matepuia E u pasmep | 3amansr.
Jluneitnas nedopmarnius B Touke B 1o HanpaBiIeHHIO OCH CTEpPXKHS paBHA ...

18.11. CreprkeHb MPSIMOYTOJIBHOTO CeUeHHs ¢ pasMepamu b u 2b HarpyskeH cuioit F, nexarieii B
wiockoctu Xy. Pasmep | 3anan. HopmanbHoe HampshkeHHe B TOUKE A paBHO ...

18.12. CrepkeHb KBaJpaTHOIO CEUEHUs HarpyeH BHemHuUMU cwiamMu F u 2F. Jluneiinble
pasmepbl | 1 b 3amanbl. 3HaueHHE MAKCHMAJIbHOTO PACTATHBAMONICTO HOPMAJIBHOTO HANPSDKEHHS B
CTEpPKHE PaBHO ...

18.13. B momepeuHoM MPSIMOYTOJIBHOM CEUCHHH CTEPXHsS ¢ pasmepamu b u 2b ompeneneHs
3HaueHus u3rubdarommx MomeHToB My = 2M u My = M. HopmanbHoe HanpsbkeHne B Touke B paBHO ...

18.14. KonconmbHas Oanka HarpyxeHa mMomeHTamMu M u 2M. CedeHuwe NPsIMOYTOJIbHOE C
oceBbIMH MoMeHTaMu conpotusieHus Wy = 2W, Wy = W. Marepuan 6anku 0JUHAKOBO paboTaeT Ha
pacTsbkeHue-cokatue. Jlomyckaemoe HopMalibHOE HampsbkeHue [o] 3agano. M3 pacyera Ha MPOYHOCTD
10 HOPMAJIbHBIM HAIIPSDKEHUSIM MUHUMAJIBHO JAOITyCTUMOE 3Ha4eHHUE napaMmerpa M paBHO ...

18.15. CrepkeHb NPSAMOYTONBHOTO ceueHHus ¢ pasmepamu b w 2b, mmmuoi | Harpyken
BHEIIHUMH cwiiaMu F1 1 F,. 3HaueHne HOpMaJIbHOTrO HaNpsKeHHUs B Touke B Oyzer paBHO 3HaueHUIO
HOPMAaJIBHOTO HampshkeHus B Touke C, korna oTHomenue Fi/F; paBHo ...

Tema 19: U3rub ¢ pacTsizkeHHMeM-C:KaTHEM

19.1. CtepkeHb KPYIJIOTO cedeHus auaMeTpom O HarpyskeH cuiioi F. 3HaueHHe MaKCHMAaJIbHOTO
HOPMAJIBHOTO HANIPSDKEHUS PABHO ...

19.2. CryneHuaTslii CTepKeHb HarpyxeH cwioii F. Jluneinwiii pasmep b 3aman. 3HaueHwue
MaKCHUMaJbHOTO HOPMAaJIbHOTO HAIPSHKEHUS B CTEP’KHE PABHO ...

19.3. Cxema HarpyxeHus ctepxkHs cwiamu F u F1 = F nokazana Ha pucynke. Ilonepeunoe
CCUCHHWE — PaBHOOCIPEHHBIH TPEYTOJBHUK C pa3MepoM ocHoBanus D u BwicoToit h. Ilpu cmene
HampaBlieHus cuiabl F1 Ha NpPOTHBOIOIIOKHOE MAaKCHUMAJbHOE pAacTATMBAIOIIECE HANpsSKEHUE B
MOTIEPEYHOM CEUEHUU CTEPIKHS ...

19.4. Crepxenp kpyrioro cedenusi auamerpom d Harpyxken cwiamu F u Fi=F. Ilpu cmene
HaIpaBlieHUs CHIIbI F1 Ha MPOTUBOMOIOKHOE MAaKCUMAJIBHOE HOPMAJIbHOE HAIPSHKEHHUE .. .

19.5. Crepxenb HarpysxeH cuiamu F u 2F. Jlunelinsiii pa3mep b 3agan. 3HaueHne HOpMaTbHOTO
HanpspbkeHus B Touke K monepeyHoro cedeHus paBHo ...

19.6. CrepxkeHb KBaJpaTHOTO CeueHHs CO CTOpoHOH b Harpyxen neyms cuimamu F. Eciun
W3MEHUTh HAaMpaBJICHHE OJHOM M3 CHUJ Ha TMPOTHUBOIMOJIOXKHOE, TO 3HAYCHHE MaKCHMaJIbHOTO
HOPMaJIbHOI'O HAIPSKEHUS ...
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19.7. CrepkeHb KBaJpaTHOTO CEYCHHUS CO CTOPOHOM D HArpy»eH BHEITHUMH CHJIaMH. SHAYCHHE
HOPMaJIbHOTO HalpshKeHUs B Touke B paBHo ...

19.8. CtepkeHp Kpyrioro cedeHusi auamerpom d HarpyxeH asyms cuiamu F u Fp = F. Tlpu
CMEHE HampaBjieHUs CWibl Fi Ha NPOTHBOIOJIOKHOE 3HAYEHHE MAaKCHUMAaJIbHOIO HOPMAJIbHOTO
HaANpPSDKEHUS B IOTIEPEYHOM CEUEHUU CTEPIKHS ...

19.9. CrepkeHb UMeEET MPSIMOYrojbHOE cedeHue ¢ pasmepamu b u 2b. Koopamuatsl Toukn
npuwioxkenus cuiabl F 3amanel: Xg = b/4, Yy = b/2. 3HaueHne MaKCHMaILHOTO HOPMAaIbHOI'O
HanpsOKEHUs 10 a0COMIOTHON BEIMYMHE PABHO ...

19.10. Crepxenb HarpyxeH cuiamu F. [lonepeuHoe ceueHne paBHOOEIPEHHBIN TPEYTOJIBHUK C
pa3mepoMm ocHoBaHHs D u BeIcOTON 2b. MakcumanpHOe pacTsAruBaromiee HarpsOKCHHE B CTEPIKHE
paBHoO ...

19.11. CrepxeHb Kpyrioro cedeHus auameTpoM 0 Harpy)keH BHEUIHUMH CHJIaMH. 3HAa4YCHUE
MaKCHMaJIbHOTO HOPMaJIbHOTO HAIPSDKEHUS B ITONIEPEYHOM CEUEHUU CTEPHKHS PaBHO ...

19.12. CrepkeHb NPSIMOYTOJIBHOTO CEYCHUS C pa3MepaMu D u 2D HarpykeH BHEIIHUMH CHIAMHU
F u 2F. B ceuenun I-I 3HaueHne HopmanbHOro HanpskeHus B Touke C paBHoO ...

19.13. Cuna npuioxeHa B LEHTPE TSKECTH IONEPEYHOIO CEYEHHUs 10 HANpaBICHUIO OCH
crepxkHs. [lpu nepeMenieHUH cuibl OT LEHTpa TSKECTHU, NapajuIeIbHO HAYaJIbHOMY MOJIOKEHUIO,
HOPMAaJIbHOE HANPSKEHUE B LICHTPE TSYKECTH MONIEPEUYHOrO CEUEHHUS ...

19.14. CrepikeHb KBaIPATHOT'O CEYCHHUS CO CTOPOHO# D Harpy)keH BHEIIHUMH CHJIAMU. 3HAYCHUE
MaKCHMaJIbHOTO HOPMaJIbHOTO HAIIPSDKEHUS B CTEPKHE PABHO ...

19.15. CreprkeHb KBaIpaTHOTO cedeHus ¢ pazmepamu bxb, mmnoii | = 10b Harpysxen BHEITHUMU
cwiamu 2F u F. 3HaueHrne HOpMaIbHOTO HarpspkeHust B Touke C paBHO ...

Tema 20: U3rud ¢ kpyyeHuem

20.1. Cxema Harpy>keHHs CTEP)KHS KpYIJIOro ceueHHs auamerpoMm d, mymHON | moka3ana Ha
pUCYHKe. 3Hau€HHE JOIyCKaeMOIo HamnpsbKeHUus Uid Marepuania (G| 3aaHo. 3HaYyeHHe HapamMmerpa
BHEIIIHEH Harpy3ku M, 110 TeOpuH HauOOJIBIIMX KacaTelbHbIX HANPSDKEHUH, PaBHO ...

20.2. CrepkeHb KPYIJIOTO ToOmepedHoro ceuenus auamerpom d, mmmnoit | = 10d marpyxen
cwioit F. HanpsbkeHHOE cocTosiHME, KOTOPOE MTOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nonepedyHOM CeUeHHHU CTEPXKHS AEUCTBYIOT u3rudatomue MmomeHTel My = M, My = 2M un
kpyTsinii MomeHT My = 2M. Ceuenne kpyrmioe guametpoM 0. 3HaueHHE SKBUBAJICHTHOTO
HaIpsDKEHUS B ONTACHOM TOYKE, TO TEOPUU HAMOOJBIINX KacaTeNbHbIX HAPSHXKEHUH, PaBHO ...

20.4. B omacHOM Ce4eHHUM KpYTJIOTrO CTEpXKHS 3afaHbl: u3rubaromme MomeHTsl My = M, My =
2M, xpytsammii MomeHT M, = M. Jlomyckaemoe HampspKeHHE Ul MaTepualia CTEpXHsS paBHO [G].
MuUHUMATBHO JIOMyCTUMOE 3HAuYeHHWE jauamerpa O, 1O Teopur HauMOONBIIMX KacaTeIbHBIX
HanpsDKeHUH, paBHoO ...

20.5. Crepxenb kpyrioro cedenus guamerpom d HarpykeH cwioii F. 3Hauenue
HKBUBAJIEHTHOI'O HAIPsDKEHMsT B ONACHBIX TOYKAX, IO TEOPUM HAMOONBIIMX KacaTeJIbHBIX
HaIPSDKEHUH, PABHO ...

20.6. Crepxenp quamerpom d, mmuHoi | Harpy»keH cumaMu yepe3 abCOIIOTHO KECTKHI DIIEMEHT
ot 2. Tlpu ynaneHuu omHOW M3 CHIJI TPY30MOABEMHOCTh CTepKHs . [lpum pelneHun 3amadu
BOCIIOJIb30BaThCsl TEOpHEH HauOOIbIINX KacaTenbHbIX HanpspkeHui (111 reopust mpounocT).

20.7. CtepkeHb IPSIMOYTOJIBHOTO ceueHust ¢ pasmMepamu b u 2b Harpysxen cumoit F. OnacHbiMu
SBIISIIOTCS TOUKH ...

20.8. Cxema Harpy»XeHust Kpyrioro crepxHs auamerpom d = 2 cm, mmmHo# | = 20 cM nokaszana
Ha pHUCyHKe. 3HaueHHE JMAOIyCKaeMOro HOPMAJbHOI'O HANpPsDKEHUS [UIs MaTepuaia, OJMHAKOBO
paboTaroriero Ha pacTsbkeHue u cxarue, [6] = 160 MIla. MakcumanbHOe 3Ha4eHHe cUiibl F, KoTopyro
MOJKHO NPHJIOKUTh K CTEPXKHIO, U3 pacyera 1o HampspkeHusiM paBHo  H. Ilpu pemenun 3agaum
UCTIOJIb30BaTh TEOPUIO HAMOOIBIINX KacaTesbHbIX HanpsokeHui (111 reoputo mpouHoCTH).

20.9. B nonepeyHoM CEUEHHUHU CTEP>KHS NEHCTBYIOT mirubaromue MmoMeHTsl My = 2M, My = 3M
u kpyraumid MomeHT My = 4M. Ceuenue kpyrinoe nuametpoM 0. 3HaueHHE SKBUBAJICHTHOTO
HaNpsDKEHUs. B ONACHOM TOYKe, 10 TEOPUU YJENbHOM MOTEHLUAIbHOW 3HEpruu (pOpMOU3MEHEHUH,
paBHO ...
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20.10. CrepkeHb KpYIJIOTO CEYCHHs paboTaeT Ha KpydeHHe W m3ru0. B omacHeIX TouYkax
HaMpsKEHHOE COCTOSIHUE ...

20.11. Crepxkenb qumHOM | KBagpaTHOrO CeUeHHUsS] CO CTOPOHOM D HarpykeH Kak Moka3aHO Ha
pucyHke. B touke «K», momepedyHoro cedeHus pacrojOKEHHOTO BOJIM3M 3aJeNIKH, HAINpsHKEHHOE
COCTOSIHUE MOKa3aHO Ha CXEME ...

20.12. Crepxenb kpyrioro cedenuss nuamerpom d mmusoit | = 10d narpyxen cumoi F.
3HaueHUuEe OHKBHUBAJIEHTHOIO HAMpsSHKEHUS] B ONACHOW TOYKE CTEpXKHS, IO TEOPUH YJEIbHOU
HNOTEHIMAJIBLHON 3HEPruu (POPMOU3MEHEHUS, PABHO ...

20.13. CrepskeHb KPyIJIOro cedeHus quaMeTpoM d HarpykeH Ha cBoOOHOM KoHIle cuiioi F. Ha
pacctossHuu | OT CBOOOMHOrO KOHIA MPUIOXKEHA, MEPICHIUKYISIPHO OCH CTEPXKHS, Tapa CUII C
mMoMmeHTOM Fl. 3HadyeHHe SKBHBAJICHTHOrO HANpPSDKEHHS B OMACHOM TOYKE CTEPXHS paBHO ... Ilpu
peLIeHUH 3aJaud BOCIIOJIb30BAaThCSl TEOPUEH yAETbHOM MOTEHIMATbHON 3HEpruu (pOpMOU3MEHEHUS
(IV Teopus npounocTH).

20.14. CrepxeHb KBaJpaTHOTO CEYEHHUs CO CTOPOHOH b HarpykeH MomeHTamu. 3Ha4YeHUE
HKBUBAJICHTHOTO HANpPSDKEHUST B ONACHBIX TOYKAaX, IO TEOPUM HAMOOJBIIMX KacaTeJbHBIX
HaIpPsUKEHUH, paBHO . Tpu pemennn mpuusts W, = 0,20,

20.15. Crepkens Kpyriioro ceucHus quamerpom d, mmmnoit | Harpysken cumoit F. Hanpsokentoe
coctosiHue B Touke C OKa3aHO Ha PUCYHKE ...

4.1.4. lomaniHee 3a1aHue

I[0Ma1uHee 3alaHuC HUCHOJB3YCTCA IUId OLCHKU KadeCTBa OCBOCHHA 06yqa101111/1Mc;1
06p330BaTCHBHOfI mporpaMMmsal 110 OTACJIbHBIM TEMaM AWUCIUIIIINHBI. I[OM&HIH@C 3aJaHHUC OLICHUBACTCA
OLICHKOM «BadYTCHO», «HC 3a4YTCHO». OI_ICHKa 00BABIIACTCS 06yqaromeMyc;1 HETIOCPCACTBCHHO IIOCJIC
cIauyn KaKIou 3aJa4u JOMAaIIHETO 3aJaHuA.

IlIxkana Kpurepun oneHuBanus
O1neHka «3a4TeHO» - 3aJIaHUE PEUICHO IPABUIIBHO
O1eHKa «HE 3a4TEHO» | - 33/IaHUE PEelICHO HeNPaBHIbHO

IlepeyeHb TeM HHAMBUIYAJIbHBIX 3a7]ay JOMAIIHETO 33 JaHMsL:

1. ITocTpoenue 3Mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPH PACTSKEHUU (CKATUN),

2. [TocTpoenue >Mop BHYTPEHHUX CHIIOBBIX (DAKTOPOB NMPH KPYUEHHH,

3. IlocTpoenue 31op BHYTPEHHUX CHIIOBBIX (DaKTOPOB MpH U3ruode,

4. TlocTpoeHue OSHIOp BHYTPEHHMX CHJIOBBIX (AKTOPOB NpU U3rulOe C MCIOJIb30BaHHEM
YpaBHEHUH CUJI 1 MOMEHTOB,

5. IlocTpoeHue 310p BHYTPEHHUX CUJIOBBIX (JaKTOPOB B IJIOCKOM pame,

6. PacdyeT Ha IPOYHOCTH MPU PACTKEHUH (CHKATHUH),

7. PacueT Ha MPOYHOCTH NPH KPYUEHHH,

8. PacueT Ha mpoYHOCTH MpH U3rHde OAJIKU U3 MPOKATHOTO MPOQHIIS,

9. PacueT Ha MPOYHOCTH NPH U3rMOE OATKU C COCTABHBIM CEUEHHEM,

10. Pacuer Ha mpoYHOCTH NpHU U3THOE,

11. PacueTr Ha MpOYHOCTH MPU KOCOM U3THOE,

12. Pacuer Ha MPOYHOCTH NPHU U3TUOE C PACTHKEHUEM-CXKATUEM,

13. Pacuer Ha IpOYHOCTH MPHU U3THOE C KPYUCHHEM,

14. Pacuer Ha MPOYHOCTH MPH CIO0KHOM COIIPOTUBIICHHUH.

4.1.5. KomnboTepHbie CUMYJISIHUUA
KomnpiorepHble cUMyJSIUU (KOMIBIOTEPHOE MOJEIMPOBAHHE B IIHPOKOM CMBICIIE) — 3TO

MOJICIMPOBaHKE (CO3/IaHuEe, MPOCKTUPOBAHKE) YUCOHBIX 3a/1a4, CUTYaIlUil ¥ UX PEIICHUE TIPU MTOMOIIN
KOMITbIOTEpA.
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KomnpioTepHble CUMYJISLMN UMUTHPYIOT peajbHbIe yCIIOBUS, cUTyauuu. [IpumeHeHue ux B
npo¢eCCHOHATLHOM 00pa30BaHUU MO3BOJSAET OOYYarOIMMCS OCBAaWBaTh TEOPETUYECKHE 3HAHMA,
HEOOXOJUMBbIE MpPAKTUUYECKHME YMEHHS B O€30MacHBIX YCIOBMSIX, C MEHBIIMMHU 3aTpaTaMu
(BpeMEHHBIMHM, SKOHOMMYECKUMHM U JIp.), HpPHU HEIOCTYMHOCTH HEoO0XO0IMMOro oO0OpyJOBaHuS,
crnenupuKy UcciaeayeMoro sBjaeHus (MaciTad, JIMTENbHOCTh IPOTEKAHU Mpoliecca U Jp.), CHIKAET
PHCK IpU OIIMOOYHBIX JNEHCTBUAX, NMO3BOJISET MPOPadaThIBATh CUTYALMIO0 HECKOJBKO pa3, yUUThIBas
IPEIbIIYIIUNA OMBIT, @ TAKXKE MMO3BOJISIET 3a/1aBaTh Pa3HOOOpa3HbIE YCIOBUS JEATEIBHOCTH C Pa3HbIM
YPOBHEM CJIOKHOCTH.

[TocpeacTBOM NMPUMEHEHUS KOMIIBIOTEPHOW CUMYJISLMU MPENoAaBaTesb MOXKET peanu30BaTh
npobiemMHoe oO0y4yeHHe, co3jlaBas OOydalOIIMMCS YCIOBHS JUISI CAMOCTOSITENIBHOTO OCBOEHUS
TEOpeTUYEeCKNX 3HaHUU. Takke KOMIBIOTEpPHAs] CHUMYJIALMS IO3BOJIIET IPENOAABATEN0 OLICHUTH
YPOBEHb OCBOCHMs OOYYarOIIMMHUCS TEOPETHYECKOr0 Marepuaia, YMEHHs IpPUMEHSATh €ero Ha
MIPAKTHKE.

CryleHTbl, CAMOCTOSITENILHO padoTasi ¢ KOMIBIOTEPHON CUMYJISILIMEH, OCBauBasi TeMY, KOTOPOI
OHA TMOCBSIIEHA, CMOTYT YINIyOUTh CBOM 3HaHUS IO AMCLHUIUIMHE, JIydllle pa3oOpaThCsi B TEME;
Hay4aTcs MPUMEHSATh 3HAHMSA B MPAKTUUECKOH (MpodeccnoHanbHOI) AEATeNbHOCTH, aHAIU3UPOBAThH
IIPOM3BOJCTBEHHbIE (TPaKTUYECKUE, MpOodecCHOHATIbHbIE) CUTyallud, BbIpaOaThIBaTh (IPUHUMATD)
HaunOosee 3¢ (heKTUBHBIE PELICHUs TS TOCTHKEHUST HEOOXOJUMOI'0 pe3yJibTaTa.

Jlis opranuzanuu 3aHsITHS C IPUMEHEHUEM KOMIBIOTEPHBIX CUMYJISILIMI MOYXHO MCIIOJIb30BaTh
CJIEYIOLIHE CPEACTBA:

1) BupTyanbHble JIaDOpaTOPUU — IMPOrpaMMHO-AINAPATHBIN KOMILUIEKC (2JIEKTPOHHAs cpela),
MO3BOJISIOIIAsE TPOBOAMTH OMNBITBI 0€3 HEMOCPEJCTBEHHOIO0 KOHTAaKTa C peajbHON yCTaHOBKOH,
naboparopueld, 00OpyIOBaHMEM WM IMPU I[OJHOM HX OTCYTCTBUU (Hampumep, NpPOBEACHUE
1a00paTOPHBIX pabOT, PU3MUECKUX, XUMUUECKUX OIBITOB U T.I1.);

2) BUpTyasbHble (KOMIBIOTEPHBIE) TpPEHAXepbl — AJIEKTPOHHASI Cpeda JUIsl BBINOJIHEHUS
npodecCHOHATIBHBIX 33/1a4, OTPAOOTKU MPAKTUUECKUX YMEHUH;

3) KOMIIBIOTEpHBIE MOJEIHM HM3y4yaeMoro oOBEKTa — 3aMellleHue OOBbEeKTa MCCIEeA0BaHNUS,
KOHKPETHBIX MPEIMETOB, SBJICHUH C IENbI0 M3Y4YEHHMS HMX CBOMCTB, MOJY4YEHUS HEOOXOIUMOM
uHpopmanuu 06 0ObeKTe.

[IpoBogMTh 3aHATHE C NPUMEHEHHEM JOTOM TEXHOJOTMH JIyd4llle Ha IPAKTUYECKUX H
7a00paTOPHBIX 3aHATHUSX, NMPH HEOOJBIIOM KOJIUYECTBE OJHOBPEMEHHO pabOTAIOIIUX CTYAEHTOB —
OKOJIO 15 4YenoBeKk WM B Ipylmax A0 5 4YeJIOBEK. JTO MO3BOJUT IMPENOJABaTENI0 ONEPATUBHO U
Ka4eCTBEHHO OKa3blBaTh HEOOXOJMMYIO TIIOMOIIb OOYYaloUIMMCs, KOHCYJIBTUPOBATh KaXKIOTO
CTYZI€HTa WJIM I'PYyMIly 110 BO3HUKAIOIIMM IpolieMaM, BonpocaM. Takke KOMIBIOTEPHbIE CUMYJILUN
IPUMEHUMBI B JUCTAHLIMOHHOM OOYYEHMHM, I/I€ CBSI3b C IIpenojaBaTesieM, €ro KOHCYJbTAallUH IO
BO3HUKAIOIIKMM BOIIPOCAaM PEAIIN3YETCsl HAa PACCTOSHUU. B TakoM ciydyae OrpaHMYEHHUE IO KOJIUYECTBY
Y4aCTBYIOLIMX 00y4arOINXCsl OTCYTCTBYET.

Bpewmsi, HeoOxonumoe sl NMPUMEHEHHs] JaHHOM TEXHOJOTHMHM, MOXET ObITh pa3HbIM, B
3aBHCHMOCTH OT IIOCTaBJICHHOMN IEJIN, YUEOHBIX CUTYyalUi.

MOKHO BBIJEIINTH CIEIYIOIIME OCHOBHBIE JTallbl PEAIN3ALMHA TEXHOJIOTMH KOMIIBIOTEPHOU
CUMYJISLINN.

IIOAIOTOBUTEJIBHBINA 1 MOTUBAILIMOHHO-OPUEHTHUPOBOYHBIN DTATIbI

JaHHbIil 9Tan npeacTaBisieT co0oi B OOJbIIeH CTENEHW BHEAYIUTOPHYIO CaMOCTOSITEIIbHYIO
paloTy Kak nmpenojasares, Tak 1 oOydaronuxcs. Bkitoyaer B ce0s clieayromye maru:

1. Onpenenenue MecTta TpPOBENEHUS 3aHATHA B y4eOHOM Iporiecce. B 3aBUCHMOCTH OT
IIOCTABJIEHHOW LIEJIH MPUMEHATh TEXHOJIOTMIO KOMIIBIOTEPHBIX CHUMYJISIIMA BO3MOXHO HA Pa3IMYHBIX
JTanax o0yuyeHus:

- HA HAYANbHOM dmane Uu3yyeHus memvl/pazoend sl CaMOCTOSITEIBHOIO OCBOEHHS TEMBI,
pa3BUTHUS NPAKTUUECKUX (MPOPECCHOHANBHBIX) YMEHHUI;

- 6 cepeduHe u3yyeHus: memul/pazoenalyisi IPOMEXyTOYHOIO KOHTPOJISL 3HAHUHM, ONpeieeHHs
CTEIIEHH OCBOCHMSI, TOHUMaHHUs MaTepuana OOy4aroIMMMCS, BBISBICHHS AacleKTOB, TPEOYyIOIIMX
JIOTIOJTHUTEIBLHOT 0 pazbopa, mpopaboTKy;
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- npu 3a6epuieHul uzyueHus memul/pasoeia 1uis GOPMUPOBAHHUS YMEHUS IPUMEHSTH 3HAHUS Ha
NPAaKTUKE, OCBOCHMS IMPAKTHMYECKUX YMEHHUH; NpenojaBaTelb MOXET BbIIBUTH CTENEHb OCBOEHUS
00yJaromuMHUCsT MaTepraia, OCyIeCTBUTh KOHTPOJIb M OIEHKY 3HAHHH, POaHAIH3UPOBATH TIIyOHUHY
NOHUMAaHUS UMH TEMBI.

2. OnpeneneHne TEMbI, CUTYAIlH KOMITBIOTEPHON CUMYJISIIUH, [IEJIA TIPUMEHEHUSI.

3. IIpogymbIBaHHUE UTOrOB U pE3yJbTaTOB, IO JIOCTUKEHUIO KOTOPBIX OYyAET ONpeAesiThbCs
Ka4eCTBO BBINIOJHECHUS 3aJaHUs — KPUTEPHH U1 OIECHKH pPe3yJbTaTOB pabOTHl 00ydaromierocs
(rpynmsrl).

4. ITonroToBka mpernoaBaTesieM HeOOXOAMMOTO TEXHUIECKOTO M TPOrPaMMHOTO 00ECIICYEHUSI.

5. Coobuienue TeMbl U (hopMaTa 3aHATHS 00yYaIOLIMCS.

6. MoTuBanus 00y4aromuXxcs K aKTUBHON JICATEIIEHOCTH Ha 3aHSATHH.

7. Jlenenue o0y4arommxcs Ha rpynnsl (IpU HEOOXOIUMOCTH).

8. IlpoBeaeHue mpemojaBaresieM HMHCTPYKTaxka MO paboTe C KOMIBIOTEPHOW CHUMYJISIIUEH,
O3HAKOMJICHHE O0YYaroluXcsi ¢ OCOOCHHOCTSIMU, TEXHUYECKUMH BO3MOKHOCTSIMU M OTPAHUYCHUSAMHU
KOMITBIOTEPHON CHUMYJISIHMH, €€ CIeHU(PUKONA, a TaKKe MHCTPYKTaX IO TEXHHKE O0E30MacHOCTH TpPHU
paboTe C TeXHUKOII.

9. TlomroroBka OOy4YarOUmMXCS K TPEACTOANIEMY 3aHSATHIO, TIOBTOPEHHE IPONACHHOTO
JIEKIIMOHHOTO MaTepHuaja, O3HAaKOMJICHHE C JONOJHUTENBbHBIMM HCTOYHHKAMU 1O Teme (Ipu
HEOOXOAMMOCTH).

OCHOBHOI DTAI

[IpeacraBnsier coOOW HEMOCPEACTBEHHYIO paldOTy OOyYarOmMXCsi C  KOMITBIOTEPHOM
CUMYJISIIMEH, UX BKIIOYEHHOCTb, AKTHBHYIO JEATENILHOCTh [0 PEIIEHUIO ITOCTABICHHON 3a/aud,
CUTYAIINH, JTOCTIKEHHE HEOOXOIUMBIX PE3YIIbTATOB.

B pesynbprare paboThl ¢ KOMIBIOTEPHOM CHUMYyJIALMEH oOydaroliuecs MpUOOpPETaloT HOBOE
3HaHHE, YMEHHE, a TaKXe CI0CO0 pEelIeHUs OINpeAeNIeHHOW NpakTHUecKoh (mpodeccroHalbHOI)
3afaun (cutyauuu, npobiaemsl). [lomyueHHsle npu paboTe ¢ KOMIBIOTEPHOW CUMYJISILIUEH pe3yJIbTaThl
(pa3paboTka MpoOAyKTa, MCCIEeIOBAaHUE CBOMCTB MOJENH, IMpoIlecca, SBICHUS U Tp.) ohopMIISIOTCS B
3JIEKTPOHHOM (opMaTe B BHJIE UTOTOBOIO MPOIYKTA.

Co cropoHBl TpenogaBarens (MPU  HEOOXOMUMOCTH) TIPOBOJIUTCS  JIOTIOJHUTEIHHOE
KOHCYJIbTUPOBaHME, OKa3aHNE TIOMOIIH 00yYaroIMMCS.

PE®JIEKCUBHO-OLIEHOYHBIN STAIT

JIaHHBIH ATaIl 3aKI0YaeTCs B [I0JIBEJICHUN UTOTOB 3aHATHS U COCTOUT U3 CIIEIYIONIUX I1aroB:

1. Ynopsigouenue, cucTeMaTU3aIlus U aHAIU3 TPOJICIIaHHOW pabOTHI.

2. ConocTapieHue 1esieil KOMITBIOTEPHON CUMYJISILIMHU C TTOJIyY€HHBIMU pe3yJIbTaTaMu.

3. ®opmynupoBKa BBIBOJIOB 00 3()PEKTUBHOCTH TPOJAETAHHOW pPAOOTHI, OCYIIECTBICHUE
KOHTPOJIs 3HAHUH, YMEHUN 00yYaromuxcs Mo TeMe KOMIIbIOTEPHON CUMYJISALIUH.

4. CamooneHka oOyuarolmuxcs IO padoTe ¢ KOMIBIOTEPHON CUMYJSALUEH, BbISBICHHUE
nprOOPETEHHBIX MPO(ECCHOHABHBIX 3HAHUN M YMEHUH, IMUHOCTHBIX KauecTB.

5. CamMoolleHKa MperojaBaTesiss O MPOBEACHHOM 3aHSATHH C KOMITBIOTEPHOW CHMYJIALUEH,
JIOCTH>KEHUH NTOCTABJICHHBIX 1ieieil 00ydeHus.

[lkana ¥ KpPUTEPHH OIICHWBAHUS pe3yJibTaTa KOMIBIOTEPHOW CHUMYJISIIAH, BBIOJHEHHOM
00yyaromuMcs, peJICTaBJICHb! B TA0IHLE

IIkaaa Kpurtepun oueHnBanus

- U3JI0’)KEHUE MaTepuasa JIOTUHYHO, TPaMOTHO;
- cBOOOIHOE BIIaJICHHE TEPMHHOJIOTHEH;

- YMEHHE BBICKAa3bIBaTh U OOOCHOBATh CBOM CYXKJEHUS MPHU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

OLueHka «3a4TeHO» - YMEHHE ONMHUCHIBATh (PU3NICCKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3yIbTaThl U3MEPEHU;

- CIMOCOOHOCTh pEeIIaTh WHKEHEPHBIC 3a/ayu (IOMyCKaeTCs HaIudue
MaJO3HAYUTENIbHBIX OIIMOOK WM HEJAOCTAaTOYHO TOJHOE PAaCKpBITHE
COJIepKaHUE BOMPOCA WJIM TOTPEIIHOCTh  HENPUHIHUIHUAIBLHOTO
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XapakTepa B OTBETE HAa BOIIPOCHI).

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYECKUX 3HAHUHN; JIOMYILICHBI
OMMOKH B ONPEACICHUN TIOHSATHA W ONMUCAaHWH (PU3UICCKUX 3aKOHOB,
SBIICHUN M TIPOIIECCOB, MCKAXKEH WX CMBICJ, HE PEIICHBI 3a7aud, He
NPaBUJIHHO OIEHUBAIOTCS PE3YIIbTaThl U3MEPEHUIA,

- He3HaHHE OCHOBHOTO MaTepHuayia yueOHOU MpOTrpaMMBI, JOITYCKAIOTCS
rpyObIe OITMOKHU B U3JIOKCHHUH.

OI.[GHKH. «HEC 3a4YTCHO»

IIpuMepHAasi TEMATHKA KOMIbIOTEPHBIX CUMYVJISIIIMIA:

1. MogenupoBaHu€e OAHOOCHOTO HAINPSKEHHOI'O COCTOSIHMS M IIOCTPOEHUE SIIOP BHYTPEHHUX
CHJIOBBIX (DAKTOPOB IPH PACTSIKEHUE CIKATHH.

2. MogenupoBaH#e IUIOCKOTO HANPSHKEHHOTO COCTOSIHUSL M TIOCTPOCHUE SIIOP BHYTPEHHUX
CHJIOBBIX (DAaKTOPOB IPHU KPYUCHHH.

3. MogenupoBaHue IUIOCKOIO HAIPSPKEHHOI'O COCTOSIHUSA M IIOCTPOEHHE 3IIOpP BHYTPEHHUX
CHJIOBBIX (DAaKTOPOB MOTNEPEYHOM H3THOE.

4.2. lIpoueaypsl U OllEHOYHBbIE CPEACTBA /IJIsl IPOBEIeHHUS POMEKYTOYHOM aTTeCTAMHU

4.2.1. 3auer

3auer sBiseTcss (GOPMOM  OLEHKM KayecTBa OCBOCHHMS  OOy4YalOUIMMCS  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MO pazgenam AucuuiiuHbl. [lo pesynbratam
3a4yeTa 00y4aromeMycs BBICTABIISIETCS OLEHKA «3a4TEHOY» HITH «HE 3aUTCHOM.

3aueT MpPOBOAUTCS MO OKOHYAHUM YTCHHUS JIEKUMH U BBINOJIHEHHUS J1AOOPATOPHBIX
(mpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBJSETCS IIOCIEIHEE 3aHATHE [0 JAMCLUUIUIMHE. 3auer
MPUHUMAETCS TPENoAaBaTeNs MU, MPOBOJUBIIMMH JabopaTopHble (IIPaKTUYECKHE) 3aHATUSA, WU
YUTAIOIIMMU JIEKIIUH TI0 TAaHHOHM JUCLUIUIMHE. B ciaydyae OTCYTCTBHS BEAYyILEro MpernojiaBaTelis 3aueT
NPUHUMAETCsl TperojaBaTeieM, Ha3Ha4YeHHBIM pacmopsbDkeHueM 3aBenyromero kadenpoit. C
paspelieHus 3aBeayroniero kadeapoil Ha 3aueTe MOXKET NMPHCYTCTBOBATh IPENojaBaTellb Kadeapsl,
NIPUBJICUYCHHBIN [T TOMOIIX B TIPUEME 3a4eTa.

[IpucyrcTBue Ha 3aderax mpemojaBarened c Apyrux Kageap 0e3 COOTBETCTBYIOLIETO
pacmopspKeHHs peKTopa, IPOPEKTOpa 1Mo yueOHO# padoTe win JekaHa GakyabTeTa He IOy CKaeTCsl.

@dopmbl IpoBeIeHHs 3a4eTOB (YCTHBIM Ompoc Mo OuiieTaM, MMChbMEeHHas paboTa, TECTUPOBAaHUE
U JIp.) onpeaenstoTcs kaheapoil U JOBOASATCS 10 cBe/leHUs1 00y4JaroluXcsl B Hayajle CeMecTpa.

Jlnst mpoBeZieHUs 3aueTa BeAYIIMi IMperoiaBaTellb HaKaHyHe IOJIydaeT B JIEeKaHATe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCs B JIEKAHAT MOCIIE OKOHYAHHSI MEPOIPHATHS B
JIeHb MIPOBEICHUS 3a4eTa UM YTPOM CIIEIYIOLIETO JTHS.

OOyuatoniuiecs npu sIBKE Ha 3a4eT 00s13aHbl UMETh IPU ce0e 3a4eTHYI0 KHUXKKY, KOTOPYIO OHH
NPEIbABISAIOT MPENOAABATEINIO.

Bo Bpems 3aueta oOyyaromuecs MOTYT HOJIb30BaThCS C pa3pellieHts] BeAyIIEero MpernojaBaTes
CIPaBOYHON U HOPMATHUBHOM JIUTEPATYPOH, JPyTUMH MOCOOMSIMHU M TEXHUYECKHUMHU CPEICTBAMHU.

Bpemst moaroToBKM OTBEeTa B YCTHOM (popMe TpH clade 3avera JTOJHKHO COCTaBISATh HE MEHEee
20 MuHYT (TI0 KEJIAHUI0 00YYarOIIeT0oCs] OTBET MOXKET ObITh TOCPOUHBIM). Bpems otBera - He Gonee 10
MUHYT.

[IpenonaBaTenio nMperoCcTaBiseTcs MPaBo 3a/1aBaTh 00YUYAIOIIMMCS JIOTIOIHUTENbHBIE BOIPOCHI
B paMKax MMPOTPaMMBbI JUCITUTUTAHBI.

KayecTBeHHast oOLIEHKAa «3a4TE€HO», BHECEHHAass B 3aYETHYI0 KHWKKY M 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3yJIbTaTOM YCIEIIHOT0 YCBOSHHS Y4eOHOT0 MaTepuania.

PesynbraT 3adera B 3a4eTHYIO KHID)KKY BBICTABISICTCS B J€Hb IIPOBEJIEHHUsS 3adera B
MPUCYTCTBUU camoro oOydaromerocs. [IpenmogaBaTenn HeCyT MEpCOHANbHYIO OTBETCTBEHHOCThH 3a
CBOEBPEMEHHOCTh UM TOYHOCTh BHECEHHS 3alMCeH O pe3yibTaTax MPOMEXKYTOUHOM aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THBIE KHIKKH.
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Ecmu oOywaromuiicss sSIBUIICS Ha 3a4eT W OTKA3alCsd OT MPOXOXKACHUS aTTECTAllMd B CBS3H C
HETIOIrOTOBJIEHHOCTBIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEOMOCTh €MY BBICTABIISICTCS! OIICHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT oTMeyaeTcs B 3a4€THO-3K3aMEHAIIMOHHON BEIOMOCTH CIIOBAMHU «HE SIBUJICS.

Hapymienne IUCHMIUIMHBL, CIMCBIBAHWE, WCIOIB30BAHHWE OOYYAIONIMMHCS HEpa3pelIeHHbBIX
NICYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWMJIBHBIX Tele(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTHX BHJIOB JIMYHOW KOMMYHHUKAITMOHHONW M KOMIBIOTEPHOW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciaywyae HapymieHus 3Toro TpeOoBaHMs NpemnojaBareib 00s3aH
yIAaIATh 00YYaroIIerocs U3 ayAUTOPUH U TIPOCTAaBUTh €My B BEJJOMOCTH OLIEHKY «HE 3aYTCHOM.

OOyuaromMes, He CIABUIMM 3a4eT B YCTAHOBJICHHBIE CPOKU [0 YBa)KUTEJIBHOW NpPUYMHE,
WH/IMBUyaIbHBIE CPOKHU TPOBEICHHSI 3aUeTa OTPEACISIOTCS IPUKA30M PEeKTOpa Y HUBEPCHUTETA.

OOyuaromecs, HMEIOUIME aKaJeMHUYECKyl0 3aJ0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
ompenensieMble  YHuBepcuteToM. MHpopMamuss o IJIMKBHOAIMM 33J0DKEHHOCTH OTMEYaeTcs B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3penieHus AeKaHaTa W JOCPOYHAas clada 3a4eTa C 3alUChI0 Pe3yJIbTaTOB B
HK3aMEHAIIMOHHBIH JIHUCT.

WNHBanumapl ¥ nUma ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI, MOTYT CIaBaTh 3a4eTHl B
CPOKH, YCTaHOBJICHHbIE MHIMBHYaJbHBIM YUEOHBIM IJIAaHOM. VIHBaIMABI U JIUIA C OrpPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3JIOPOBbBsI, UMEIOIINE HAPYIICHUs OTOPHO-IBUTATEIILHOTO amlmapara, JOIYCKaloTCs
Ha aTTECTAllMOHHBIE UCITIBITAHUS B COIPOBOXKIEHUHN aCCUCTEHTOB-CONPOBOXKIAIOIINX.

[Iponienypa mpoBeneHHS MPOMEKYTOYHOW AaTTECTAlMM JJISi OCOOBIX CIIy4aeB HW3JI0KEHA B
«ITono>xeHUM O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHON aTTEeCTalluu 00y4aromuXxcs 1Mo
OIIOII 6akanaBpuata, cnenuanurera 1 Maructpatyps» ®I'bOY BO HOxno-Ypansckuit 'AY (2016
r.).

[lkana 1 KpUTEpUH OLICHUBAHUS OTBETa 00YUaIOLIErocs MPeCTaBICHbI B TAOIULIE.

IIxkana Kpurepun onenuBanus
Onenka 3HaHUE IIPOrPAMMHOIO MaTepuaya, YCBOECHHWE OCHOBHOM M JIOIOJHUTEIBHON
«3a4TEHO» | JIUTEPATypPbl, PEKOMEHJAOBAHHONW MTPOrpaMMOM THCUMILIMHEI, IPABUIIBHOE PEIICHHE
WH)KEHEPHOW 3a1auM (JIOMyCKaeTcs HalW4yhe MAalo3HAYMTENbHBIX OLIMOOK WU
HEJOCTaTOYHO TIOJTHOE PpACKpBITHE COAEPKAHHME BOIPOCA WM IOTPEIIHOCTh
HENPHUHLIMIINAIBHOIO XapaKTepa B OTBETE HA BOIIPOCHI).
Onenka npoOensl B 3HAHUSX OCHOBHOIO MPOrPaMMHOTO Marepuaia, MPUHLIUIHAIbHBIC
«HE 3a4TEHO» | ONIMOKH MIPU OTBETE HA BOIIPOCHI.

Bomnpocsl k 3a4ery

1. TloHATHS TPOYHOCTH, >KECTKOCTH, YCTOMYMBOCTU. OCHOBHBIE TMIIOTE3bl CONPOTHUBIICHUS
MaTepHaoB.
. Knaccudukanus ren. [TpuHIUIBI TOCTPOCHUS paCYETHON CXEMBI.
. BHemHue cuibl, X KiaccupuKanus.
. [ToHsiTHE U BUABI BHYTPEHHUX CHIJIOBBIX (DaKTOPOB.
. ITocTpoenue >m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUEHUI.
. [IpaBuia mocTpOeHHsI SMIOP BHYTPEHHUX CHIIOBBIX (PAKTOPOB NP PACTSHKEHUH (CHKATHH).
. IIpaBuia mocTpoeHust SIOP BHYTPEHHUX CUIIOBBIX (PAKTOPOB MPHU KPYUEHUH.
. [IpaBuia mocTpoeHHst SIIOP BHYTPEHHUX CHIIOBBIX (PAaKTOPOB MPH H3THOE.
. IToHsATHE HANPSKEHUSI, KOMIIOHEHThI HAIPSKEHMUS.
10. [onsTre o nedopmariiv, KOMIIOHEHTHI JeOpPMAaLINH.
11. XapakTepucTuKa IpOCThIX BUIOB HaIpyKEHHS.
12. OcHOBHOE yCIIOBHE IPOYHOCTH.
13. OCHOBHOE yCIOBHE KECTKOCTH.
14. Iuarpamma nehopMUpOBaHHS MaTepHalia: 00mas XapakTepUCTHKA.

O 00 1 N K~ W
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15. OcobGeHHoCcTH qrarpaMm 1eOpMUPOBAHHS TUTACTUYHBIX M XPYTIKHX MaTepPHAJIOB.

16. Onpenenenre MeXxaHUUYECKUX CBOMCTB CTaJIeil U CIJIaBOB.

17. Cocrapanstonue MEXaHUYECKUX CBOMCTB CTaJIeH U CILJIaBOB.

18. OcoGeHHOCTH yCIOBHS MPOUYHOCTH /ISl MJIACTUYHBIX M XPYIKUX MaTepHasoB.

19. TloHsiTHEe O paACTSDKEHHHM W CXKATWUH, BHYTPEHHHE CHUJIOBBIC (DAKTOPHI, MOCTPOSHHE SITIOP
BHYTPEHHUX CUJIOBBIX (DAKTOPOB.

20. Pacuer Ha MPOYHOCTb NPU PACTIKEHUH (CKATUH).

21. 3akon 'yka npu pactspkeHuu (c:xatuu) ¥ koaduruent I[lyaccona.

22. OmnpepenieHne nepeMeInieHnui pu PacTSHKEHUH (CKATHN).

23. Buabl pacueToB Ha IPOYHOCTb.

24. TlonsaTue O Kpy4e€HHUHU, BHYTPEHHHUE CUJIOBbIE (DaKTOPbI, IOCTPOECHUE S0P BHYTPEHHUX
CHJIOBBIX (DaKTOPOB.

25. Pacuer Ha IPOYHOCTH NPU KPYUECHUH.

26. 3akoH ['yka npu Kpy4eHuu.

27. Onpenenenue nepeMenieHuii pu Kpy4eHUH.

4.2.2. DK3aMeH

DOk3aMeH sBIgeTCS  (OpPMOIl  OIEHKM KadecTBa OCBOCHHUS OOYydYarOIIMMCSI OCHOBHOM
npodeccHoHanbHOM 00pa3oBaTeNbHOM MPOrpaMMBI MO pazaenaM AucuuiauHbl. [lo pesymbpratam
9K3aMeHa 00yYaromeMycsl BEICTaBIISETCS OIICHKA «OTIUIHOY, «XOPOIIOY», «yIOBJICTBOPUTEIHHOY» WITH
«HEYIOBJIETBOPUTEIBLHOY.

DK3aM€H 10 AWCIUIUIMHE TPOBOJMWTCS B COOTBETCTBUM C PACHUCAaHUEM IPOMEKYTOUHON
aTTECTallMi, B KOTOPOM YKa3bIBAE€TCS BPEMsI €TI0 MPOBEACHUS, HOMEP ayJAUTOPHUU, MECTO IIPOBEAECHUS
KOHCYJIbTAIlMU. Y TBEPKACHHOE PACIMCAaHUE pa3MeaeTcss Ha HH(OOPMAIMOHHBIX CTEH/IaX, a TAK)Ke Ha
Oo(UIMATEHOM caiiTe Y HUBEpCUTETA.

VYpoBeHb TpeOOBaHMI I MPOMEKYTOUHOM aTTECTAlMM OOyYarOUIUXCs YyCTaHABIMBACTCS
paboyeil mporpaMMoil TUCIUTUIHMHBI U TIOBOJAUTCS IO CBEJICHUS 00yJaroIINXCs B Hayalle CeMEeCTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBwmiio, Jiektopamu. C paspelieHus 3aBeayroiero kadeapou
Ha DJK3aMEHE MOXET MPHUCYTCTBOBATh MpemnojaBareib Kadeapbl, MPUBICYCHHBIA AT TOMOIIU B
IpueMe 53K3aMeHa. B ciaydae OTCyTCTBUS BEAYILIErO NPENoAaBaTeNisl 3K3aMEH I[PUHUMAETCS
npernojaBaTesieM, Ha3HAY€HHBIM pacHopshKEHHEM 3aBeAyIOIEro Kadeapoit.

[IpucyrcTBHEe Ha SK3aMeHe TpernojaaBareieii ¢ apyrux kadeap Oe3 COOTBETCTBYIOIIETO
pacrnopsKeHHs peKTopa, MPOPEeKTopa Mo yueOHoil paboTe min AekaHa GakylibTeTa He JOIyCKaeTcs.

OOyuaromuecs: IpH sIBKE Ha dK3aMeH 00s13aHbI UMETh MPHU ce0e 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHM NPEIBABIAIOT 3K3aMEHATOPY .

Jlns mpoBeneHus SK3aMeHa BEAYIIHMI PENoJaBaTellb HAKaHYyHE MOJYyYaeT B ICKAHATE 3a4€THO-
HK3aMEHALlMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIAETCS B JEKAHAT MOCIE OKOHYAHHS MEPOINPUATHS B
JICHb IPOBEAECHUS dK3aMEHA WIIK YTPOM CIEAYIOUIETO JIHS.

DK3aMeHbl TPOBOAATCS MO OwujgeTaM B YCTHOM WM IHUCBMEHHOM BHJE, JHOO B BHJIE
TECTUPOBAHMSI. DK3aMECHAIIMOHHBIC OUJICTHI COCTABIISIOTCS 110 YCTAHOBICHHOU (DOpME B COOTBETCTBUU
C YTBEpKICHHBIMH Kadeapoil SK3aMEHAIMOHHBIMU BOINPOCAMHU U YTBEPKIAIOTCA 3aBEIyIONINM
kadenpoii exxeroaHo. B Ouiere comepkutrcs 2 TEOPETUIECKUX BOIPOCa.

DK3aMeHaTOpy MNpPEeIOCTaBIseTCS MPaBO 3a/1aBaTh BOMPOCHI CBEpX OwWieTa, a Takke MOMUMO
TEOPETUYECKUX BOIPOCOB JaBaTh IS PEIICHUS 3aJa4d W NPUMEPHI, HE BBIXOIAIIHME 33 PaMKHU
MIPOMIEHHOT'0 MaTepuaa Mo u3y4yaeMou AUCIUIUIMHE.

3HaHMSI, YMEHUS U HABBIKU OOYYAIOIIUXCSI OMPEACISIOTCS OICHKAMHU «OTIIHYHOY», «XOPOIIO»,
«YIIOBJIETBOPUTEIIbHO»,  «HEYJIOBJIETBOPHUTEIIBHO»,  KOTOPbIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHAIMOHHYIO BEIOMOCTh M B 3a4ETHYIO KHIDKKY 00Yy4aromerocs B ICHb 9K3aMEHa.

[Ipy mpoBeneHHH YCTHOTO HSK3aME€HAa B ayJAWTOPUU HE JIOJDKHO HAaXOAUThCA Ooyiee BOCHMU
00y4aromuXxcst Ha OJTHOTO MPETO01aBaTels.
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[Ipu mpoBeneHMM YCTHOTO JK3aMEHa OOYYaroIIUiics BBHIOMpAeT SK3aMEHAIMOHHBIA OWIIET B
Clly4aifHOM HOpsIZIKe, 3aTeM Ha3bIBaeT (haMUIINIO, UMSI, OTYECTBO U HOMEP 3K3aMEHALMOHHOTO OuiIeTa.

Bo Bpems »5k3aMeHa oOyuaroliuecss MOTYT IIOJIb30BATbCA C Pa3pelIeHUs] 3K3aMeHaTopa
IporpaMMOil JTMCIMITIMHBI, CIPABOYHOM M HOPMATHBHOM JHUTEpaTypoil, APYrUMH IMOCOOMSAMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst noarotoBku oTBETa MPHU cayue SK3aMeHa B YCTHOM (opMe TOHKHO COCTABIISATh HE MEHEe
40 MuHYT (IO EJaHHI0 00YyYaroIIerocss OTBET MOXKET OBbITh JOCPOUHBIM). Bpems oTBeTa — He GoJee
15 munyT.

OOyuaromuiics, UCIBITHIBAIOIIUI 3aTPYJHEHUS IIPU MOATOTOBKE K OTBETY 10 BHIOPAaHHOMY UM
Ousery, UMeeT MpaBO HAa BBIOOP BTOPOro OWieTa ¢ COOTBETCTBYIOLIUM MPOAJICHUEM BpPEMEHHM Ha
noAroToBKy. IIpu OKOHYATENIbHOM OLIEHMBAHMU OTBETA OLIEHKA CHMYKAeTCsl Ha oAMH Oami. Beimaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnm oOydarommiics sBUJICs Ha SK3aMeEH, U, B3SB OWJIET, OTKA3aJICs OT MPOXOXKICHUS aTTECTAIlUN
B CBS3U C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABJIAETCA  OLIEHKA
«HEYJOBJIETBOPUTEIILHOY.

Hapymienne IUCHMIUIMHBI, CHHCHIBAaHHME, HCIOJIb30BaHUE OOYYAIOLUIMMUCA HEpa3pelIeHHbIX
MEYATHbIX M PYKOIMCHBIX MaTepHajoB, MOOWIbHBIX Telle(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JIPYI'MX BHJIOB JUYHOM KOMMYHHUKAIIMOHHONH M KOMIBIOTEPHOW TEXHUKHU
BO BpeMsl aTTECTAlMOHHBIX HCIBITAHUHN 3amnpenieHo. B ciydae HapylieHuss 3TOro TpeOoBaHUs
npernojiaBaTeNb 0053aH yJaJuTh OOYy4YaroLIerocs M3 ayJAWTOPHUM U IPOCTaBUTh €My B BEIOMOCTH
OLICHKY «HEYJIOBJIETBOPUTEIIHHO.

BbicTaBineHHe OLICHOK, IIOJIyYEHHBIX IIpU IOABEACHHUU PE3YJBTATOB IPOMEKYTOYHON
aTTecTallid, B 3a4€THO-DK3aMEHAI[MOHHYIO BEJOMOCTh M 3a4E€THYI0 KHIXKKY IPOBOJUTCS B
IOPUCYTCTBUM caMoro oOyuatomierocs. llpenogaBareny HECyT NEpCOHANbHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHMs 3alUCeil O pe3yibTarax IpPOMEXYTOUHOM aTrrecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHBIE KHIKKH.

HesBka Ha »K3aMeH OTMEYaeTcsli B 3a4€THO-3K3aMEHAIlMOHHOW BEJAOMOCTH CIIOBAMH «HE
SBUJICS).

Jlng  oOydaromuxcsi, KOTOpble HE CMOIJM CJaThb SK3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHUBEPCUTET yCTaHABIMBAET NEPUOJ JIMKBUIALUU 33J0JDKEHHOCTH. B 3TOT nmepuos mpenonasaren,
IPUHUMABILNE 3K3aME€H, JOJDKHBl YCTAaHOBUTb HE MEHee 2-X JHEH, Korjaa OHM OyayT HNpUHHMMATh
3aJl0JKeHHOCTH. MH(popmanus o JMKBUIALMM 33J0JDKEHHOCTH OTMEYAeTCsl B HK3aMEHAllMOHHOM
JIUCTE.

OOyuarommMes, MOKa3aBIIUM OTJIMYHbIE W XOpOILWE 3HAaHHUA B TEUEHHE CeMecTpa B XOJe
MIOCTOSIHHOTO TEKYILEro KOHTPOJS YCIEBAaEMOCTH, MOXKET OBbITh NPOCTAaBJI€HAa 3K3aMEHAI[MOHHAas
OLIEHKa JIOCPOYHO, T.€. 0e3 crauM 3k3ameHa. OleHKa BBICTABIISIETCS B 9K3aMEHAI[MOHHBIN JIUCT WK B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WHBanuap! 1 quna ¢ OrpaHMYEHHBIMM BO3MOKHOCTSIMHM 3[0POBBS, MOTYT CAAaBaTh DK3aMEHBI B
MEXCECCUOHHBIN NEPUOJ] B CPOKH, YCTAHOBJIEHHBIE HHIUBUAYAIbHBIM yU€OHBIM IUTAaHOM. MHBaNb1 1
JUIAa ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMHM 310pPOBbs, UMEIOIIME HAapYyLICHHs] ONOPHO-ABUTATEIBLHOTO
anmnaparta, [JOIyCKalOTCS Ha AaTTeCTAllMOHHBIE MWCIIBITAHUS B CONPOBOXKICHUM AaCCHUCTEHTOB-
COINPOBOXKAAIOIINX.

[Ipouenypa npoBeaeHHs MPOMEXKYTOUHOM aTrTeCTAallMU JJIsl OCOOBIX CIIy4aeB H3JI0KEHA B
«ITono>xeHUM 0 TEKyIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluu 00y4aromuXxcs 1Mo
OIIOII 6akanaBpuata, cnenuanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypanbckuit 'AY (2016
r.).

[IIxana u KpUTEpUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs IPeICTaBICHbI B TAOIHIIE.

Ikana Kputepun oneHuBanus
Onenka 5 BCECTOPOHHEE, CUCTEMATUYECKOE U IIyOOKO€ 3HaHHWE IMPOrpaMMHOr0 Marepuasa,
(oTMYHO) YCBOCHUE OCHOBHOM M JOMOJHHUTEIBHON JIUTEPATYPbl, PEKOMEHIOBAHHOM
IIPOrpaMMON IMCUMIUIMHBL, IPABWIBHOE PELICHUE MHXKCHEPHOU 3a/1a4u.
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Ouenka 4 MOJTHOE 3HAHUE IMPOrPaMMHOIO MaTepuana, YCBOCHHE OCHOBHOI JIMTEpaTypHl,
(xoporwo) PEKOMEHJIOBAaHHOW B IpOrpaMMe, HAJIMYWE MaJO03HAUYUTEIbHBIX OIIMOOK B
pelieHNH WHXXEHEPHOW 3a/Jadyd, WM HEJIOCTaTOYHO TIOJIHOE PACKPBITHE
coziep’KaHHe BOIpoca.
Ouenka 3 3HAHWE OCHOBHOTO MPOrPaMMHOTO MaTepHana B MHHHMAaJIbHOM o0OBEMeE,
(YRoBieTBOpU- | MOTPEIIHOCTH HEMPUHLUMIHNAIBLHOIO XapakTepa B OTBETE Ha OSK3aMEHE U B
TEJIBHO) pELICHU HH)KEHEPHOH 3a1auu.
Ouenka 2 npoOesl B 3HAHUSIX OCHOBHOTO MPOTPAMMHOTO MaTepualia, TMPUHIMITHAIBHBIC
(HEeyIOBIIETBO- | OMIMOKH IPU OTBETE HA BONPOCHI U B PEIICHUN WH)XEHEPHOH 3aauu.
PHUTEIBHO)

Bomnpocekl Kk 3xk3aMeny

1. IonsTHs IIPOYHOCTH, KCCTKOCTH, yCTOfI‘IHBOCTH. OCHOBHBIC THUIIOTE3HI COIIPOTHUBJICHUA

MaTcpuraloB.

2. Knaccudwukarus ten. [IpuHIUIBI TOCTPOEHUS paCUETHON CXEMBI.

O 0 1 O L AW

. Buemrnue cuiiel, ux kiaccuukarms.

. [TonsiTHE U BUABI BHYTPEHHUX CHJIOBBIX (DaKTOPOB.

. [locTpoenue >mi0p BHYTPEHHUX CHIIOBBIX ()aKTOPOB METOJIOM CEUCHHIA.

. [IpaBuia mocTpoeHHsI SMIOP BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPHU PACTSDKEHUH (CHKATHH).
. [IpaBuiia mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX (PaKTOPOB IPU KPYUEHUH.

. [IpaBuia mocTpoeHHst SIIOP BHYTPEHHUX CHIIOBBIX (PAKTOPOB MU H3THOE.

. [lonsATHE HanpsKEHUs, KOMIIOHEHTHI HAIIPSHKCHMUS.

10. [onsTue o nedopmariiv, KOMIIOHEHTHI JeOpMaLInH.

11. XapakrepucTrka NpoCThIX BUJOB HArPy KEHUS.

12. OcHOBHOE yCIOBHE TPOYHOCTH.

13. OcHOBHOE yCIOBUE KECTKOCTH.

14. Iunarpamma nehopMUpOBaHUS MaTepHaiia: 00Ias XapakTepuCTHKA.

15. Ocobennoctu nuarpaMm JaeGpopMUPOBaHUS TUIACTUYHBIX U XPYIKUX MaTepHAIIOB.

16. Onpenenenre MEXaHUYECKUX CBOMCTB CTajel U CIUIABOB.

17. CocraBnsonye MEXaHUYECKIX CBOWMCTB CTAJIEH U CIUIaBOB.

18. OcoOeHHOCTH YCI0BHS TPOYHOCTHU AJIs IUTACTUYHBIX U XPYIKHUX MAaTEPHAIIOB.

19. TlonsTe O pacTsHKEHUM U CXKATHUH, BHYTPEHHUE CHIIOBBIE (AKTOPHI, MOCTPOCHHUE DIIOP
BHYTPEHHUX CHJIOBBIX (DAKTOPOB.

20. PacueTr Ha IPOYHOCTH MPHU PACTSIKEHUU (CIKATHH).

21. 3axon 'yka npu pactsokeHnu (cxatin) 1 kodddurment I[lyaccona.

22. OnpezienieHre nmepeMenieHui Mpu pacTSHKEHUH (CKATHH).

23. Bujasl pacyeToB Ha IPOYHOCTb.

24. TlonsaTe O Kpy4eHHMU, BHYTPEHHHE CUJIOBBIE (DaKTOPHI, IOCTPOCHUE S0P BHYTPEHHUX
CHJIOBBIX (DaKTOPOB.

25. PacyeT Ha MPOYHOCTH MPU KPYUEHHUH.

26. 3akoH ['yka npu KpyueHuu.

27. OnpenaeneHue nepeMenieHui mpu KpydeHUH.

28. Tlonstue 00 wm3rnbe, BHYTpPEHHHE CHIOBBIE (DaKTOPBI, MOCTPOSHHE SIIOP BHYTPEHHHX
CHJIOBBIX (haKTOPOB.

29. HanpspkeHus rpu u3ruoe.

30. PacueT Ha MPOYHOCTH MIPH U3THOE.

31. IloHsATHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX MJIOCKUX CEUECHUH.

32. Cratnueckuid MOMEHT cedeHus. OnpeeseHre HEeHTPa TAKECTH CEUCHHUS.

33. MOMEHT UHEPLINH CEYEHUS: TIOHATHE, OTIPEIeTICHUE, UCTIOJIb30BaHUE.

34. U3meHeHne MOMEHTa WHEPIMH CEUYCHHS MPH TapajuIeTbHOM TEPEHOCE CHUCTEMBI

KOOp/INHAT.
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35.
36.
37.
38.
39.
40.

41

bpecnay.

43.
44.

45

OnpeneneHre MOMEHTA HHEPLUHN COCTABHOI'O CEYEHUSI.
[ToHsATHE INTaBHBIX OCEH U TJIaBHBIX MOMEHTOB MHEPIIUH.
MOMEHT CONpPOTHUBIIEHUS CEUEHHUS.

PanronanbHble (OpMBI OMEPEYHBIX CEUCHUI.

VYupyras nuHus 6aaku npu u3ruoe.

Onpenenenue nepemenieHui npu uzrude merogom Mopa.

. Onpenenenue nepeMeleHui npu u3rude ¢ UCIoab30BaHUEM MpaBuia Bepemaruna.
42.

Omnpenenenue nepeMelieHUH NOpu H3rube ¢ ucnosib3oBaHueM ¢GopMmyisl Mrouiepa-

Onpeznenenue nepemMereHuit npyu u3rude ¢ ucrnonb3oBanueM Gpopmyiiel CUMIICOHA.
[ToHsiTe HANPSKEHHOTO COCTOSIHUSL B TOUKE Teja. BUibl HaNps>KEHHOTO COCTOSTHUSL.

. Ilmockoe HAIMpPsS’>KCHHOC COCTOSAHUC. I'maBHBIE IJIOLIAAKHU U TTIaBHBIC HaIps’KCHUA.
46.
47.

O0600menHsbI# 3akoH ['yka.
Teopun NPOYHOCTH, MPUMEHSEMBbIE Ui pacdyeTa KOHCTPYKIHUHA U3 TUIACTUYHBIX

MaTepHaJIoB.

48.
49.
50.
51.

Teopuu npouyHOCTH, IPUMEHSEMBIE JIJIS pacdeTa KOHCTPYKLUN U3 XPYIIKUX MaTepHalloB.
CnoxHoe conmpoTuBiieHre. Pacuer mpouyHOCTH Mpu KOCOM H3THOE.

CrnoxxHoe conpoTUBIIEHHE. PacueT NpOYHOCTH NPU BHELEHTPEHHOM PacTsLDKEHUU-CKATHH.
CrnosxHoe conpoTuBieHHEe. PacueT mpoYHOCTH NpuU U3rude ¢ KpyueHHEM.
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6 JJUCT PETUCTPALIUU U3MEHEHUM

Howmep
HU3MCHCHUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aHHYJIHPO-
BaHHbIX

OcHoBaHue
IIJIsI BHECEHUS
U3MEHEHUMN

IMoamnuce

Pacmmdposka
NOAINCHU

JlaTa

Jara
BBEJICHUS
HN3MCHCHUA
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