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1. IInanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTaTaMu ocBoeHus OIIOIT

1.1. lean v 3224y TUCUUILIMHBI

bakanasp mo HanpasiaeHn0 moArotoBku 35.03.06 ArpouHxeHepHs JTOJDKEH OBITh MMOATOTOBJICH

K CIEAYIONMM BUJaM TpOo(ECCUOHATBHON NEATEILHOCTH: HAYyYHO-UCCIIEIOBATEILCKON, TIPOSKTHOM,
MIPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM, OPraHN3aLMOHHO-YITPABIECHYECKOM €S TEIIbHOCTH.

Leas AuCHMIJIMHBI — CPOPMHPOBATH y CTYACHTOB CHUCTEMY 3HAaHHWM, YMEHHH, HaBBIKOB

npodeccnoHanbHOM MOArOTOBKH, TEOpEeTUYecKas U MpaKTUYeCcKas MOJAr0TOBKA B 00JIACTH MPUKIIATHON

MCXaHHKU

nehopMUPYyEMOTO

TBEP/IOTO

Tela,

pas3BuTHE

npoeCCHuOHATHLHOTO

MBIIIJICHHUA,

IpUOOpETeHNEe 3HAHMK JUI1 H3Y4EHHUS NOCIEIYIOLIMX TUCLUIUIMH, a TaKKe CHOCOOCTBYIOLIUX
JAIbHENIIEMY Pa3BUTHUIO JTUMYHOCTH.
3aga4yu AUCHMILINHBI:

— OBJIAJIETh TEOPETUYECKUMH OCHOBAMH M MPAKTUYECKUMHU METOJAMHU PacdyeTOB HA NMPOYHOCTb,
KECTKOCTh U YCTOMYMBOCTB 3JIEMEHTOB KOHCTPYKLUH M MalIMH, HEOOXOJUMBIMU KaK MPU HU3y4EHUU
JaJIbHEUIINX JUCLMIUINH, TaK U B IPAKTUUYECKON JEATEIbHOCTH OaKalaBpOB;

— O3HAaKOMHTHCS C COBPEMEHHBIMU IIOAXOJAMM K PacCyeTy CJIOXKHBIX CHCTEM, 3JIEMEHTaMU
PalMOHAIBHOIO IPOEKTUPOBAHUS KOHCTPYKIIUM.

1.2. I[lnanupyembie pe3yJbTaTbl 00yUYeHUSs 110 JUCHUILIMHE

(moka3zaresiu chOPpMUPOBAHHOCTH KOMIIETEHIHIH)

[Tnanupyemsie [Tmanupyemble pe3yabTaTbl 00yUeHUS 110 TUCIUITITHHE
pe3yIbTaThI
ocoerms OIOII 3HaHUS YMEHUS HaBBIKH
(KoMmeTeHInn)

OIIK-4 OO0yuarouiics 0KeH OO6yuaromuiics OO6yuaromuiics
CTIIOCOOHOCTHIO 3HATh: METOJIOJIOTHIO JIOJDKEH YMETh: JIOJKEH BIIA/ICTh:
pearhb Kypca «ConpoTuBieHue BBITOJIHATh HaBBIKAMU
WH)XCHEPHBIC MaTepHaioBy, OCHOBHBIC CTaHJAPTHBIC BUJIBI MPaKTUYIECKOTO

3aJauu C pacueTHble (HOpMYIIHI, MPOYHOCTHBIX UCIOJIb30BaHUS
WCTIOJIb30BaHUEM QITOPUTMBI PAaCYETOB pacyeToB, OIICHUBATh METO/OB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIMH MOJIy4YEeHHBIE KOHCTPYKLIUI Ha
MEXaHUKH, Ha MPOYHOCTH, KOTOPHIE pe3yIbTATHI C TOUYKH MPOYHOCTH TIPU
AIIEKTPOTEXHUKH, UCTIOJIB3YIOTCS IS 3peHHs UX peleHnH
THJIPABIIUKH, pelIeHNs] HHKEHEPHBIX MPaBIIOTIOO0HS, WH)KCHEPHBIX 3a/1a9 -
TEPMOJIMHAMUKHU U 3anad - (b1.B.08-3.1) SKOHOMUYHOCTH U (F1.B.08-H.1)
TerIoMaccooOMeHa HaJeKHOCTH MPH
peleHNH WHXEHEPHBIX
3amad - (51.B.08-V.1)
[K-2 OO0yyaromuiicst TOKEeH OO6yyarormmiics OO6yuarommuiics
TOTOBHOCTBIO K 3HATh: METOJIOJIOTHIO JIOJDKEH YMETh: JIOJDKEH BIIA/ICTh:
y4acTHIO B Kypca «ConpoTuBieHue BBINOJIHATh HABBIKAMU. HABBIKAMH
MIPOBEICHUH MaTepHalioBy, OCHOBHBIC CTaHJAPTHBIC BUJIBI MPaKTUIECKOTO
UCCIIeTI0BaHHH pacueTHble (HOPMYIIbL, MPOYHOCTHBIX MCTOJIb30BAHUS
pabounx u AITOPUTMBI PaCUETOB pacueToB, OIlEHUBATh METOJIOB pacyera
TEXHOJIOTUYECKUX | AJIIEMEHTOB KOHCTPYKIIHIi MOJTyYCHHBIE KOHCTPYKLUI Ha
MIPOLIECCOB MAIIMH | Ha MPOYHOCTH, KOTOPHIE PE3yNIbTaThl C TOYKU IPOYHOCTH AJIsA
HCIOJIB3YIOTCS IS 3peHus ux 00ocHOBaHHUs BbIOOpa
000CHOBaHUS BHIOOpA MIPaBIOTNOI00MS,




MaTepuala JIeTalu - SKOHOMHUYHOCTH H Marepuaa JIeTalu -
(b1.B.08-3.2) HAJC)KHOCTH [Tt (b1.B.08-H.2)
000CHOBaHUS BBIOOpA
Mmarepuana JeTaju -
(b1.B.08-V.2)

2. Mecto aucunmimabl B ctpykrype OITIOII

JucrtumumHa «ConpoTHBICHHE MAaTEPUAIIOBY OTHOCHTCS K BapuaTBHOM yacTH biioka 1 (b1.B.08)
OCHOBHOU 00pa3oBaTeNnpHON MporpamMmbl OakalaBpuara 1Mo HampaBieHuo noarotoBku 35.03.06
ArpounkeHepus, npopuiib — TeXHUUECKUN CEPBUC B arpONPOMBIIUIEHHOM KOMILIEKCE.

Pazaebl IMCHMNJIMHBI M MEKIUCHUILINHAPHBIE CBSI3H € 00ecneYBaloIMMH
(mpeamecTBYIOIIMMH) U 00ecieYnBaeMbIMU (NMOCIAETYIOIUMH) THCHUIINHAMHA

No HaumenoBanue oGecreqnBarommx DopmMupyeMble KOMIIETEHLIMU
w (mpeaIecTBYIOMINX ) U 00eCIIeYBaCMbIX Pasnen 1 | Pasnen2 | Pasien 3
(mocnenyromux) TMCIHUILUINH, TPAKTUK
[IpeniecTByronye TUCUUTIINHBI, TPAKTUKU
2 MareMaTryeckuii aHAJIN3 B arPOMHKEHEPUU OTIK-4, OTIK-4, OIIK-4,
IK-2 IK-2 I1K-2
3 Teopernueckas MEXaHHKa OIIK-4, OIIK-4, OIIK-4,
IK-2 IK-2 I1K-2
[Tocneayronye AMCUUIITNHBI, TPAKTHKU
TexHOomorns KOHCTPYKIIMOHHBIX MAaT€pHaJIOB OTIK-4, OTIK-4, OTIK-4,
I1K-2 ITK-2 I1K-2

3. O0béM AUCHMILVINHBI X BB y4eOHOH padoThl

O0beM qucHUIIIMHBL cocTaBinseT S 3adueTHbIx eaunull (3ET), 180 akagemuueckux 4yacoB (nanee
gacoB). JlucruruimHa uszydaercs B 3, 4 ceMecTpax.

3.1. Pacnpenesnenne odbeMa IMCUMILIMHBI IO BUAAM Y4eOHOI padoThl

Bujt yueOHol paboTsl KonunuecTBo yacos

KonraktHasi paborta (Bcero) 80
B ToM gnce:

Jlexumnm (JI) 32
[Ipaktuueckue 3anstus (I113) 16
JlaGoparopusie 3ansTus (JI3) 32
CamocrositesibHast padora o0yuaromuxcs (CP) 73
KounrtpoJasn 27
Hroro 180

3.2. Pacnpenesnenne y4eOHOro BpeMeHH 110 pa3faeiaM U TeMam

Ne Haumenosanue B TOM YHCJIE

Bceero
TEM pa3zienoB U TEM KOHTaKTHas paboTa ‘ CP ‘ KoHTpoas




b | | | a1 [ 13| o3 | |

Paznien 1 PacueTsl Ha MPOYHOCTH U )KECTKOCTh MPH MPOCTHIX BUJAX Ae()OpMUPOBAHHUS

1.1 | Beeneunue 8 2 - - 7 X
1, | Hentpanbioe 17 4 4 2 7 X
pacTsKEHUE-CKATHE
I'eomeTpuueckue
13 | X@paKTepuctukn 13 4 i 2 7 X
MONEPEYHBbIX CEYEHU
CTEPKHS
1.4 | CnBur u KpydeHue 19 4 6 2 7 X
15 IIpsiMo# onepeyHsbIit 19 4 6 5 v .
u3ruo
Pasnen 2 PacueTsl Ha IPOYHOCTH NPU CI0KHOM CONPOTUBIIEHUN
HanpsxenHnoe u
2.1 | nedpopmupoBaHHOE 13 2 4 - 7 X
COCTOSIHME B TOUKE TeJa
2.2 | Teopun npoYHOCTH 11 2 - 2 7 X
23 Bungs! ciioxxHoro 18 4 4 2 8 X
COINPOTUBIICHUS
Pazgen 3 YcToWUMBOCTh, AMHAMUYECKOE M YCTAJIOCTHOE HAIPYKEHUE
24 YCTOHHHPOCTL CHKATBIX 16 4 4 2 8 X
CTEp KHEH
25 JInHaMHU4EeCKHe 16 5 4 5 8 .
Harpysku, yaap
KonTpons 27 X X X X 27
Hroro 180 32 32 16 73 27

4. CTpyKTYypa M coJepKaHue TUCHUIINHBI
4.1. Coaep:xanue TUCHUINIMHBI

Pa3nea 1. PacueTsl Ha NPOYHOCTH U KeCTKOCTh NPH MPOCTHIX BUAAX 1e()OPMUPOBAHUS

Beenenune

Hens kypca «ConporuBieHue Mmatepranos». COnpoTUBICHHE MAaTEPUAIOB KaK pa3zesl MEXaHUKU
nepopmupyemoro Tema. CBsi3b  Kypca C HM3y4yaeMbIMM 1O NpoQmiIo  OOLIEHAYYHBIMH,
OOIIEMH)KEHEPHBIMU U CIIEHHAIbHBIMU TUCHUIUIMHAMU. OCHOBHBIE MMOHSATHS, THIIOTE3bI, ONPEAEICHUS
Y TIPUHIIMIIBI COTTPOTUBIIEHUS MaTepuanoB. OObeKThI n3ydeHus. PeabHbIi 00BEKT U pacueTHast cxema.
OnopHele ycTpoiicTBa. BHemHue Harpy3ku U ux Kiaccugukauus. BHyTpeHHUE CUilbl U BHYTpEHHUE
cunoBble (hakTopel. Meron ceueHuid. [IpaBuia MOCTpoeHUs 3MMIOP BHYTPEHHHUX CHUIIOBBIX (DaKTOPOB.
Hanpsokenus, nepopmanuu — noHsTHe W BUABL. MexaHMuYecKHue CBOWCTBa marepuanioB. J(narpamma
nepopmupoBanus mMarepuana. 3akoH I'yka. Koapdumuent ITyaccona. OcHOBHOE ycIoBHE MTPOYHOCTH,
JOTTyCKaeMble HAMPsDKEHUsI, K03 UIIMEHT 3amaca.

LlenTpanbHoe pacTsizKeHHe-CxKaTHE

[TonsiTHe 0 pacTsiKeHUHU U CKaTUH. [IpuMepsI 2IIEMEHTOB KOHCTPYKIIUM TTepepadaThIBAIOIIETO C/X
IIPOU3BOJICTBA, MCIBITHIBAIOIINX PACTSDKEHHE W ckatue. HampsokeHusl Npu pacTSKEHHH-CIKAaTHU.
Pacuer Ha nmpouHocTh. [ledopmaninu u nepeMenieHus npyu pacTsHKEHUHU-CKATUH. PacdeTr xecTKOCTH.

I'eomeTpuyeckne XapaKTepruCTHKH MONEPEYHbIX CCYCHUH CTePKHS

[ToHsiTHE O TrEOMETPUUYECKUX XapaKTEePUCTUKAX IIOCKHX cedeHur. CTaTM4eCKUuidi MOMEHT
conpoTuBieHUsl cedeHud. OrnpenencHue LEeHTpa TSHKECTU Ce4eHHs. MOMEHT HHEpPLUUHU CEUEHUS.
HN3MeHeHne MOMEHTa MHEPLHUH MPU MapalieIbHOM NEpeHOoce ocel KoopauHart. M3MeHeHne MoMeHTa
WHEpLUMH TpU MOBOPOTE OCEW KOOpAMHAT. [JIaBHBIE OCH U TJIaBHBIE MOMEHTBHI MHEpUUH. MOMEHT
CONpOTUBIIEHNs cedyeHHs. CBA3b MOMEHTA CONPOTUBIIEHHWS M MOMEHTa MHEpUuH. ['eomeTpuueckue

6



XapaKTEPUCTUKHU XapaKTEPHbIX BUJOB CEUEHUI.

CaBur u KpyyeHue

Pacuer 3aknenounsix coeauHeHuil. Ilonsatue o kpyuenuu. I[Ipumepsl 21€eMEHTOB KOHCTPYKUUI
nepepadaThIBaIOIIEro C/X MPOU3BOJACTBA, WCHBITHIBAIOUIMX KpydeHHe. HampspkeHus nmpu KpydeHUu
Kpyriibix BasioB. Pacduer Ha mpounocts. Jledhopmamuu u mepememieHus npu KpydeHuu. Pacuer
KECTKOCTH.

IIpsimMoii monepe4HbIii U3rud

Ilonatue 00 wu3rube. Ilpumepbl 37€eMEHTOB KOHCTPYKLMH IepepabaThIBalOIIEro c/X
MIPOU3BOJICTBA, MCIBIThIBaOMMX M3rub0. Hampsokenus npu m3rube Oanok. Pacdyer Ha MpOYHOCTS.
PanmonanbHble GopMbI TONEPEUHBIX cedeHui 0aok npu nuirude. Jlepopmanuu u nepemMenieHus npu
nu3ruoe 6anok. JuddepeHnnansHoe ypaBHEHUE YNpyroi JuHUE Oanku. OnpenencHue nepemMenieHni
MetosioM Mopa.
Pa3neu 2. PacueTsl Ha NPOYHOCTH NPH CJI0KHOM CONPOTHBJICHUH

HanpsiskenHoe u 1eopMUPOBAHHOE COCTOSIHHAE B TOUKE TeJia

[loHsiTE O HANpPSHDKEHHOM COCTOSIHMM B TOouke. Bujel HampsbkeHHOro coctosiHus. Ilmockoe
HaIPsDKEHHOE COCTOSHME. | TTaBHBIE IJIOMIAIKU U [VIaBHbIE HANPsKEHUS. MaKkcUMallbHbIE KacaTebHbIe
HanpspkeHus. MccnenoBanne HapsHKEHHOTO COCTOSTHUS B TpocTeHmuX ciaydasx. O000meHHbIN 3aK0OH
I'yka. KoMImoHeHThl [1e(hOpMHPOBAHHOIO COCTOSHUSI B TOYKe Tena. Buuel aedopMupoBaHHBIX
COCTOSIHUM.

Teopuu mpoYHOCTH

[ToHsiTHE O POYHOCTH MATEPUATIOB U KOHCTPYKLMM IPU CII0)KHOM HAIPSHKEHHOM COCTOSHUU.
[IpenenbHble HANPsKEHHBIE COCTOSHUA. Teopun Havasa IIIACTUYECKOro TeueHus. Teopus NpoYyHOCTH
Museca. Teopus npounoctu Mopa.

Buabl €10:KHOTO CONPOTHBICHUSA

Pacuer Ha mnpouyHoCTh mnpu KocoM u3rube. Pacuer Ha NPOYHOCTH NpPU BHELEHTPEHHOM
pacTshHKeHUU-CkaTUM. PacdeT Ha MPOYHOCTh MPH KpydyeHUHM ¢ uM3rudom. OOmmil ciydail CI0XKHOTO
CONPOTHUBIICHHUS.
Pa3nesa 3. YcToiiunBOCTDh, AMHAMHYECKOE U YCTAJIOCTHOE HATPYKEHHE

YCcTOHYHBOCTD CKATBHIX CTEPIKHel

ITonatue 06 ycToWyMBOCTH CxXMMaeMoro crepxkHsa. Kputuueckas cuna. 3amaua Diinepa, yder
YCIIOBUM 3aKpeIyIeHHs] KOHLIOB CTepxHeil B gopmyne Diinepa. Ilpenenst npuMeHuMocTH (GopMysibl
Oninepa. ®opmyna SAcunHckoro.

J{luHaMu4YecKue HATPY3KH, yAap

[lonsTie © JAMHAMHUYECKOW Harpy3ke W IpUMEphl JCHCTBUS €€ B  KOHCTPYKLHAX
nepepadaTbIBaOLIEro ¢/X nmpousBoacTBa. [loHaTue o0 ynapHOi Harpys3ke ynpyrux JUHEHHBIX CHCTEM.
Junamuueckuit ko3ddunument npu yaape. Ilonsrue o6 ycrazoctu MetamwioB. OcobeHHOCTH
YCTaJIOCTHOTO pa3pyuieHus. [IpuMepsl ycTanocTHOro pa3pylieHNus KOHCTPYKIUH epepadaThIBaIOIIEro
C/X IPOU3BOJICTBA.

4.2. Conepxanue JeKI Ui

Ne Kom-Bo
HauMmenoBanue nexnuu
/1 qacoB

Hens kypca «ComnpoTtuBieHue MarepuanoB». CONpPOTHBICHHE MaTepUANIOB Kak
pazzen MexaHuku gedopmupyemoro tena. CBs3b Kypca ¢ H3y4aeMbIMH O TPOQUITIO
O0IIeHaAYYHBIMU, OOIIEMHKEHEPHBIMU U CTIICIIUALHBIME JUCIHUILTHHAMEI. OCHOBHBIE
IMOHATHUA, THUIIOTE3bI, ONPCACICHUA W MNPUHOUIIBI COIPOTHUBIICHHUA MATCPUAIIOB.
OOBEKTHl M3Y4EHHUS — 3JEMEHTBhl KOHCTPYKIMU: CTEpXkeHb, IJIACTHHA, 00O0JIOUKA.
PeanbHbIll 00BEKT 1 pacdyeTHas cxema. OMOpHBIE YCTPONCTBA.

BHemnune Harpy3ku um ux kiaccupukauus. BHyTpeHHHE cuiibl M BHYTpPEHHHE
2. | cunoBele QaxTopsl. Metox ceueHuil. IlpaBuia mocTpoeHust SMIOp BHYTPEHHUX 1
CHJIOBBIX (haKTOPOB.




Hamnpspkenus, nedbopmaruu — mOHATHE # BHABL. MeXaHMYECKHE CBOMCTBA
MatepuainoB. Jlnarpamma neopMUpOBaHHS MaTepHaa.

OCHOBHOE YCIIOBUE IMPOYHOCTH, AOIYCKAeMbIe HANPSHKEHUs, KO3 (GHUIUEHT 3araca.
3akon ['yka. Koaddunument [lyaccona.

[lonsTe o pacTsokeHUM U CKatud. [lpuMepsl 3J€MEHTOB  KOHCTPYKLHUN
nepepadaThIBAIONIETO C/X MPOW3BOJCTBA, MCIBITHIBAIOIINX PACTSKCHUE M CXKATHE.
Hanpsokenus npu pactskeHUH-ckaTuU. Pacuer Ha mpouHocTs. Jedopmanuu u
NepeMeNIeHUs IPHU PACTHKEHUH-CKAaTUU. PacyeT )KecTKOCTH.

[lonsiTHE O reOMETPUYECKUX XAPAKTEPUCTHKAX IUIOCKMX ceueHuid. CraTHuecKui
MOMEHT CONPOTUBIIEHUS ceueHus. OnpeaeneHue LeHTpa TAKECTH cedeHUs.. MOMEHT
UHEpUMH ceueHus. M3MeHeHne MOMEHTa MHEpPUMH IPU MApPAJICIBHOM IEPEHOCE
ocell KoopauHaTt. MI3MeHeHre MOMEHTa HHEPLUHU IIPU [IOBOPOTE OCEH KOOPIHUHAT.

I'maBHBIE OCHM M TJIaBHBIE MOMEHTEI HHCPLUH. MomeHT COIIPOTUBJICHUA CCUCHUA.
CBI3p MOMEHTA COIIPOTHUBJICHUA W  MOMCHTA HMHCPUHH. FGOMCTpI/ILIeCKI/Ie
XAPaKTCPUCTUKU XaPAKTCPHBIX BUIOB CCUCHUM.

Yucrelil casur. 3akoH ['yka npu casure. MexaHuueckue CBOMCTBa Marepuaia mpu
caure. Ilomatme o  kpyueHuu. Ilpumepbl  2JIEMEHTOB  KOHCTPYKLUHI
nepepadaThIBaIOIIEro ¢/X MPOU3BOJCTBA, HCIBITHIBAIOMNX KpydueHue. Hanpsoxenus
IIPU Kpy4EHHUH KPYTJbIX BaJloB. Pacuet Ha mpouHocTs. Jledopmannu u nepeMenieHus
pu KpydeHud. Pacuer kecTkocTH. Pacder 3akienouYHBIX COEIMHEHHMH Ha Cpe3 U
CMSITHE.

[Tonsitrie 06 m3rute. [IpuMepsl IIEMEHTOB KOHCTPYKIHNA TIepepadaThIBAIONIETO ¢/X
MIPOM3BOJICTBA, UCIBITHIBAOIIKUX U3rn0. Hanpsokenus npu nsrude 6anok. Pacuer Ha
POYHOCTh. ParmoHanbHbIe POPMBI MOTIEPEUHBIX CEYCHUH OaIOK MpH U3ruoe.

10.

Hedbopmaruu u niepemernieHus: npu u3rude oanok. JuddepenimaibHoe ypaBHEHHE
ynpyroit nuuuu 6anku. Onpenenenue nepeMenieHnii merogoM Mopa. Ctatudecku
HEOMPEICTUMBIE CUCTEMBI.

11.

Ilonsarue o HAIMpsPKCHHOM COCTOSAHUH B TOYKC. Buast HAIIPSIZKCHHOT'O COCTOSHUA.
IInockoe HAIPSA’KCHHOC COCTOSIHUC. I'maBHBIC IJIoMaaAK W TJIaBHBIC HAIIPSXKCHUA.
MaxkcumanbHbIe KacaTeIbHbBIE HaITpsIPKCHUA.

12.

HccnenoBanue HampspKEHHOTO COCTOSIHUS B MpocTedmmnx ciydasx. OO0oOumeHHbIN
3akoH ['yka. KoMmoHeHTbl JepOpMHpPOBAHHOIO COCTOSHUS B TOYKe Tena. Bupisl
ne(hOPMUPOBAHHBIX COCTOSTHUMN.

13.

IIonsATHE O IPOYHOCTH MATEPHUAIOB U KOHCTPYKLHU IIPHU CJIOKHOM HAIPSKEHHOM
coctossHuM. [IpenenbHble HapsKEHHbIE COCTOSIHUSA. Teopun Hayala IIacTU4eCKOro
teueHus. Teopus npoynoctu Museca. Teopust npoynoctu Mopa.

14.

Pacyer Ha IpOYHOCTH MpPU KOCOM H3THOE.

15.

Pacuer Ha MPOYHOCTH INPU BHCHCHTPCHHOM PACTAKCHUUN-CIKATHU.

16.

Pacyer Ha IPOYHOCTH NPU KPYUEHUH C U3TUOOM.

17.

[Tonste 00 ycToWYMBOCTU CkMMaemMoro crepkHs. Kputuueckas cuma. 3amaua
Diinepa, ydeT yCIOBHH 3aKkpeIUIeHUs KOHIIOB CTepxHeW B ¢opmyne OIilnepa.
[Ipenenst npumenuMocTH Gopmyssl Ditnepa. opmyna AcuHckoro.

18.

[TonaTne 0 TMHAMUYECKOI Harpys3ke U MpUMeEpHl IEHCTBHS €€ B KOHCTPYKLUAX C/X
MamiH U oOopynoBaHus. [loHsTHe 00 ynmapHOW Harpyske yHpyrux JIMHEHHBIX
cucreM. JlnHamuueckuit koaduuueHt npu ynape. Junamudeckuit koapureHt
IpU NepeMeHHbIX Harpy3kax. Ilonstue o0 ycrtamocTu MeramioB. OcoOeHHOCTH
yCTaJOCTHOIO paspyuieHus. IIpuMepsl ycTanoCTHOTO pa3pylieHusi KOHCTPYKIUHN
nepepadaThIBAIOIIETO C¢/X MPOU3BOJICTBA.

Hrtoro
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4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

=
= 7

HaunmenoBanue 1ab0paTOpHBIX 3aHATUI

Komn-Bo
4acoB

HcnreiTaHne cTaIbHOTO o6pa3ua Ha pacTsHKCHUC

w

Omnpenenenue kodddunuenta [lyaccona

Omnpenenenre MOyJisl CABUTA IPU KPYUYEHUU

Onpenenenre nepeMenieHuil Npu NpsMoM MOoMepeyHoOM U3rude

HccnenoBanme HanpsHKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS IPU KPYYECHU U

HccnenoBanue HanpspkKeHUN U EPEMENICHU B PSIMOYTOJIbLHOM pame

VccnenoBanye HaPsHKEHHOTO COCTOSIHHSI OAJIKK P MPSIMOM U3rude

VccnenoBanme HapsHKEHHOTO COCTOSIHHSI Bajia IPU M3rH0e ¢ KPYYeHUEM

OO N0 |WIN |-

Omnpenenenre nepeMenieHnil mpu KocoM nu3rubde 6anox

[EEN
o

Y CTONYMBOCTH CKATOIO CTEPIKHS

[EEN
[EEN

VY napHoe HarpykeHue JMHEHHON yIpyroil cucTeMbl

NWWWWwWwWwwww|w

Hroro

w
N

4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHIA

z

=
=
=

HanmenoBanue npakTH4eCKUX 3aHATHN

Koma-Bo
4acoB

LlentpanbHoe pacTspkeHue-cxarue. [locTpoeHue Mop BHYTPEHHUX CHIIOBBIX
(hakTopOB.

Kpyuenue. [TocTpoeHue s1mop BHYTPEHHUX CUIIOBBIX (haKTOPOB.

[Tpsimoii monepeunsiit n3rud. IlocTpoenue 3mop BHYTPEHHUX CUIIOBBIX (PAKTOPOB.

ITocTpoeHue >Mop BHYTPEHHUX CHIIOBBIX (DPAKTOPOB B MJIOCKOH pame.

]_IGHTpaJ'IBHoe PACTAKCHHUC-CIKATUC. Pacuer Ha MMPOYHOCTH U )KCCTKOCTD.

FCOMeTpI/I‘leCKI/IC XAPaAKTCPUCTHUKHU ITJIOCKUX CEYCHMH.

pr‘{eHI/Ie. Pacuer Ha IIPOYHOCTH U KCCTKOCTh.

[Ipsimoii monepeunsiit n3rud. Pacuer Ha MPOYHOCTH U KECTKOCTb.

OO NOOOIAIWIN| -

HaHpH)KCHHOC COCTOAHHC B TOUYKC TCJIa

[EEN
o

Pacyer Ha IpPOYHOCTH NPU KOCOM H3THOE.

[EEN
[EEN

BHeneHTpeHHOe pacTshkeHHe (cxaTue)

[EEN
N

Pacyer Ha IPOYHOCTH NPU KPYUEHUH C U3TUOOM.

[EN
w

Pacyer Ha IpPOYHOCTH B cilyyae OOIIEr0 CONPOTUBICHHUS

[EEN
IS

Pacuer cxxatoro CTCPIKHS HA YCTOﬁQHBOCTB

[EN
a1

Pacdet Ha mpoYHOCTH IPH yJape

NI N e L e L

Hroro

[EEN
(o]

4.5. Buapl u cofepkaHue CaMOCTOSITeIbHON PadoThl 00y4aroIuXCcs

4.5.1. Buasl camocTosiTeNbHON pabOThl 00yYaromuxcs

Buapl camocTosTensHONH pabOThI 00yJarOMUXCs KonmuecTso 4acos

HOI[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM 9

[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM H K 3aIUTE
J1a00paTOPHBIX pabOT

CaMOCTOSITEIbHOE N3YUEHUE OTJENIBHBIX TEM M BOIIPOCOB 17




JlomanHee 3agaHue 29

ITonroroBka K 3auety 9

HUroro 73

4.5.2. ConeprxaHre CaMOCTOSITEIIBHOM paOOTHI 00yUYarOIINXCS

Ne Kom-Bo
HauMeHoBaHKe T€M WIIA BOIIPOCOB
/1 4acoB
1. | Homamuee 3amanue «IlocTpoeHue 3Mm0p BHYTPEHHUX CHUIIOBBIX (DAKTOPOB MPpHU 10
MPOCTBIX BUAAX ACPOPMHUPOBAHUS)
2. | Jlomamnee 3aganne «PacdeTsl Ha TPOYHOCTH U )KECTKOCTh MPU MPOCTHIX BUIAAX 10
ne(hOPMUPOBAHUS
3. | Jlomamnee 3aganne «PacdeTsl Ha MPOYHOCTH MIPH CII0KHOM COTIPOTHBIICHU)) 10
4, [ToaroToBKa K MPaKTUYECKUM 3aHATHAM 11
5. | [logroroBka K 7a00paTOPHBIM 3aHATHUSM H K 3alIUTE JIAOOPATOPHBIX paboT 11
[TocTpoeHue MIOP BHYTPEHHHUX CHIIOBBIX (PaKTOPOB MPU MPOCTHIX BUIAX
6. | nebopmupoBanus. PacueTsl Ha IPOYHOCTH M KECTKOCTD IPH MPOCTHIX BHIAX 11
nehopMupoBaHus. PacyeTsl Ha MPOYHOCTD MPH CJIOKHOM COIPOTHBICHUN
Hroro 63

5. Y4eOHO-MeTOoaMYECKOE 0O0eclieYeHHe CAMOCTOATEeIbHOH padoThl 00yYAIIUXCS

YyeOHo-mMeTonuueckue paspadotku umerorcs B Hayunoii 6ubnmnoreke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. HexmonoBa T.H. Metoanyeckue yka3aHHs IO BBIMOJIHEHUIO BHEAyAUTOPHON pabOThI MO
muctuminHe «ColpoTUBIEHUE MaTepualioBy» [DneKTpoHHbIN pecypce]: Yensiounck: FOxHo-Y panbekuii
T'AY, 2017. 69 c. Pexxum moctyna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. Cmarun H.K. , lllatpykoB B.M. ConpoTuBneHne MaTepragoB. JMOPbl BHYTPEHHUX CHIIOBBIX
(akTOopoB [DNEKTPOHHBIN pecypc]: METOM. YKa3aHUs K ceMecTpoBoMy 3ajaHuio. Yensounck: FOxHo-
VYpansckuit [AY, 2015. 28 ¢. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

3. Cmarun H.K. , [llarpykos B.1. ConpoTtusnenue marepuaioB [ DIeKTPOHHBIN pecypc] : METO/I.
yKazaHus K cemecTpoBoMy 3ananuto. YensOunck: HOxno-Ypansckuii 'AY. Y. 2. 'eomerpudeckue
XapaKTEPUCTUKHU IJIOCKHUX CEUEHUH. 2015. 10 c. Pexum JI0CTyTa:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

4. WrnarbeB A.I'. KoHTposnbHble 3afaHus Ul pacdyeTHO-rpaduyecKux paboT 1o
COTPOTHUBIICHUIO MAaTEPHAIOB [ DJIEKTPOHHBIN pecypc] : yued. mocodue. Uensionuck: FOxHo-Ypanbckuit
I'AY, 2016. 40 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/66.pdf.

5. UrnarbeB A.T'. Ilocobue k penieHuo 3aad 1Mo CONMPOTUBIICHUIO MaTEPHANIOB [ DNEKTPOHHBIN
pecypc] : yaeb.-meroa. nocobue. Uensouuck: KOxuo-Ypanbckuit [AY, 2016 . 118 c. Pexxum nocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

6. ®oH/ OLIEHOYHBIX CPEICTB IS MPOBEIeHHs MPOMEKYTOUHOI
arrecTaly 00y4aroIMXCcs

Jly1st ycTaHOBJICHHSI COOTBETCTBUS YPOBHS MOJATOTOBKU oOyuatomuxcs TpedboBanusim @I'OC BO
pa3paboTaH (OHJ OICHOYHBIX CPEICTB I TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IPOBEICHUS
HpOMe)KYTO‘-IHOf/'I arrecTaiun 06yqa101unxc;1 IO JUCLUIIJINHE. cDOHI[ OLCHOYHBIX CPCACTB NPCACTABIICH
B [Ipunoxxenun No 1.
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7. OCHOBHAsl M JONOJTHUTEIbHAsI ydeOHasi JUTepaTypa, HeoOXoauMas
AJIs1 OCBOEHMS THCIUTLIUHBI
OcHOBHasT W JOMOJIHUTENbHAs YydeOHass auTeparypa umeercs B HayuyHoitOuOGmmoreke wu
AJIEKTPOHHOU MH(pOopManmoHHo-00pa3oBatenbHOM cpeae ®I'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas JuTepaTypa

1. XKunmkurn B. A. ComnpoTuBieHHe MarepHalioB [DIEKTPOHHBIM pecypc|: yued. mocobue.
Yensiounck: YI'AA, 2011. 524 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/50.pdf.

2. CompoTuBiieHHE MaTepHalioB [DeKTpoHHbINH pecype]: yued. nmocobue / T1.A. Tlasnos, JI.K.
[Tapmun, b.E. Mensaukos, B.A. lllepctHeB; nmox pea. b.E. Mensaukosa. CII6.: Jlaas, 2007. 560 c.
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=86018.

3. Cmarun H.K. ComporuBinenue matepuaioB [DIEKTpOHHBIN pecypc]: ydeOHoe mocolue.
Yensiounck: UI'AY, 2008. 76 c. Pexxum pocryna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

JlonoIHUTeIbHAS JTUTepaTypa
1. Tlomckpebxo M.Jl. ComnportuBienue marepuanoB. I[IpakTUKyM [0 pELICHUIO 3a]ad
[OnexkTponnbiii  pecypc]. Munck: Bemmdiimas mkoma, 2009. 688 c¢. Pexum gocryma:
http://biblioclub.ru/index.php?page=book&id=143572.
2. Kynpssues C.I'., CepmroxoB B.H. ConporuBnenune marepuaioB. MHTEpHET-TeCTHpOBaHHE
0a30BbBIX 3HAHUH [DJIEKTPOHHBIN pecypc]: yuebHoe mocodbue. M.: Jlanp, 2013. 176 c. Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5247.

Ilepuoanyeckue U3JaHUA:

«IIpobnemsl mpouHocTn», «IIpukianHas MaTeMaTHKa U MeXaHHUKay, «MeXxaHuKa TBEporo Tesiay,
«Mnxenep. Hayka, NIpOMBIIUIEHHOCTb, MEXAYHAPOJHOE COTPYAHHYECTBO», «CIpaBOYHUK.
WH>xeHepHBIN )KypHAID).

8. Pecypchbl nH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET»,
Heo0X0AuMbIe JIJIs1 OCBOCHUSI JUCIUNJIMHBI

1. Enunoe okHO qocTyma K ydeOHO-MeToAndeCKuM pa3padboTkam https://roypray.pd
2. 9BC «Jlanb» http://e.lanbook.com/
3. Yuusepcuretckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKazaHus sl 00y4aIOUIUXCSl 10 OCBOEHUIO JUCIUNIMHBI

VYyeOHo-MeTOnMYeCKHEe pa3paboTku wumeroTcss B HaywHoit OuOnnoTeke M 3JIEKTPOHHOMN
nHpopmanroHHo-o0pazoBarensHoi cpene PI'BOY BO FOxHO-Ypansckuii [AY:

1. Cmarun H.K. , [TIlatpykos B.H. ConpoTtuBieHne MaTepranoB. DMIOPbI BHYTPEHHUX CHIIOBBIX
(bakTOopoB [DNEKTPOHHBIN pecypc]: METOM. YKa3aHUsl K ceMecTpoBoMy 3afanuio. Yensounck: FOxHo-
VYpaneckuiit [AY, 2015. 28 ¢. Pesxum mocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cwmarun H.K. , HlatpykoB B.1. ConportuBnenue matepuanos [ DJIEKTPOHHBIN pecypc] : METOA.
yKazaHus K cemecTpoBoMy 3ananuto. YensOunck: HOxuo-Ypansckuii 'AY. Y. 2. 'eomerpudeckue
XapaKTepUCTUKU IJIOCKHUX CEUEHUH. 2015. 10 c. Pexum Jl0CTyma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. HWrnarbeB A.I'. KoHTposnbHble 3afaHusi JUIs pacyeTHO-rpaduuecKux paboT 1o
COTPOTHUBIICHUIO MAaTEPHAIOB [ DJIEKTPOHHBIN pecypc] : yued. mocodue. Uensionnck: KOxHo-Ypanbckuit
I'AY, 2016. 40 c. Pexxum nocryma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [TocoOue K pemieHnro 3a/1a4 1Mo COMPOTUBIICHUIO MAaTEPHUATIOB [ DJIEKTPOHHBII
pecypc] : yaeb.-meroa. nocobue. Uensounck: KOxuo-Ypanbckuit [AY, 2016 . 118 c. Pexxum nocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Kunkun B.A. Tloctpoenue smop BHYTPEHHUX CHIOBBIX (PaKTOPOB B Oajikax M pamax B
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nporpaMMubIXx npoayktax SCAD um MathCAD [DOnexkTpoHHBIH pecypc]| : METOAMYECKUE YKa3aHUS.
Yensiounck: b.u., 2006. 49 c. Pexum pocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Kunkun B.A. Onpenenenue reoMeTpHUECKUX XapaKTePUCTUK MONIEPEUHBIX CeUeHUI OpycheB
B niporpamMmHbIX npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnextpoHHbIid pecypc] :
MeToanueckue  ykazanus.  Yemsabmnck:  UTAY, 2007. 69 c¢.  Pexum  gocryna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacdyer Ha mpOoYHOCTH ¥ IPOBEPKA )KECTKOCTH CTATUYECKU OMPECTUMBIX OAJIOK
B mporpamMMHbIX nipoaykTax SCAD, MSC.Patran-Nastran-2005 [ DnekTpoHHBINH pecypc|: METOANYECKHE
yKa3aHusl. YensaOuHCK: Uray, 2007. 76 c. Pexum JIOCTyTIA:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKunkun B.A. Onpeznenenue nepeMenieHnid B ypyriux CUCTEMax B IPOTPAMMHBIX MPOYKTaX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [DneKTpOHHBIH pecypc]| : METOAUYECKHE YKa3aHUSI.
Yensiounck: UI'AY, 2008. 66 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

10. UudopmanmoHHbIe TEXHOJOTHH, UCTOJIb3yeMble MIPH OCYILECTBJIEHUN 00pa30BaTEeIbHOI0
npoiuecca no JUCHUILINHE, BKJIOYAs NepedyeHb NPOrpaMMHOro odecreyeHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAJIBHBIX CTAHIMM MTPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX.

- Koncynerantllntoc (cnpaBouHble IpaBOBbIE CUCTEMBI);

- Texakcnept (nHGOpManMoHHO-cTipaBo4Has cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMAaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).

[lepedyeHp IHMIIEH3MOHHOTO MPOTPAMMHOTO OOecredeHusl. PEeKBU3WUTBHI IMOATBEPIKAAIOUIETO
JOKyMEHTa!
OC cneu. Ha3Hau. «Astra Linux Special Edition» ¢ o¢ucnoit nporpammoii LibreOffice (FOYpI'AY)
NePBT-14/1653-01-BY3  or 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cy6. or. Ne
A0009141844/165/44 ot 04.07.2017, nanoCAD Dnextpo Bepcus 8.0 nokansHas Ne NCEL80-05851 ot
23.03.2018, TIO «Maximay (ananor MathCAD) cBoGonHo pacmpoctpansiemoe, [10 «GIMP» (ananor
Photoshop) cBoGonno pacnpoctpansemoe, IIO «FreeCAD» (anamor AutoCAD) cBoGoaHO
pacrpoctpansiemoe, KOMITAC 3D v16 Ne YII-15-00053 ot 07.05.2015 (nuuensus YI'AA), Beprukanb
2014 Ne YII-15-00053 ot 07.05.2015, Antuupyc Kaspersky Endpoint Security Ne 17E0-161220-
114550-750-604 ot 20.12.16 (metictByet mo 12.2018 r.), AutoCAD 2014 (MAN) Cepuitnbliit Homep Ne
560-34750955 ot 25.02.2016.([eiictByet 3 roga), MoiiOduc Cranmaptasrii Ne 138/44 ot 03.07.2018
r. (0e3 orpanuuenusi cpoka aeiictBus), APM WinMachine 15 Ne IITM-18/01-BY3, Windows 10
HomeSingleLanguage 1.0.63.71, dorosop Ne 11464 ot 09.12.16, dorosop Ne 1143Y or 24.10.16 .,
Jorosop Ne 1142Y ot 01.11.16 ., HoroBop Ne 11414 ot 10.10.16 r., Joroop Ne 11404 ot 03.10.16
r., JloroBop Ne 11454 ot 06.12.16 1., loroBop Ne 1144Y ot 14.11.16 r. MicrosoftOfficeProfessionalPlus
2010 RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503 67871967ZZE1212 APMWinMachine
12 Ned499 or 15.09.2014 MicrosoftWindowsServerCAL 2012 RussianAcademicOPEN 1
LicenseUserCAL Ne 61887276 ot 08.05.13 romga, MicrosoftOffice 2010 RussianAcademicOPEN 1
LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MaTepuajbHO-TexHHYecKasi 0a3a, HeoOXoaMMAast /ISl OCYILIECTBJICHUS
o0pa3oBaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Y4yeOHble ayaAuTOpMH /IS TPOBEJCHUS] 3aHATHI, NPEeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHallleHHbIe 000PYy/0BAHMEM U TEXHHYECKMMHM CpeIcTBAMHU 00y4YeHHUsI

YyeOHast ayauTOpUsl NS TPOBENEHHUsS 3aHATUH CEMHHAPCKOTO THUIMA, TPYNIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTALMM, TEKYIIErO0 KOHTPOJIS U TpoMexyTouHoi artectanuu Ne 501, Ne 023,
Ne 024. VYuebnast ayauropus JUIsi TPOBEACHHS 3aHATHH CEMHUHAPCKOTO THIA, KypCOBOTO
IIPOEKTUPOBAHMsI, TPYNIOBBIX M HWHAWBUAYAJIBHBIX KOHCYJIBTALMM, TEKYHNIETO KOHTPOJIS H
npoMexyTounoit arrectaruu Ne 002. 454080, r. Yensbunck, np. Jlenuna, 75.
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ITomemenns 1J1s1 CaMOCTOATEILHOM PadoThI 00y4YaIOIMXCS

ayn. Ne 423, No 427. 454080, r. Yensounck, np. Jlenuna, 75;

ayn. Ne 149, 454080, r. Yensounck, yin. Conu Kpusoii, 48.

IlepeyeHb 000py10BaAHNS M TEXHUYECKUX CPEIACTB 00yUYeHUSs

I'eneparop [-U-116 — 1 mt., UcnsitaTtenbras mammuaa MM-4P — 1 mt., Kogockon Opuon — 1
mT., JlJabopaTtopHoe ob6opymnoBanue; Ocmmmiorpadp C-1-76 — 1 mT.. Ocummiorpad C-8-11 — 1 .,
Ocmwmnorpad C1-75 — 1 wr., Ocimumorpad C8-12 — 1 mwr., [Tpubop CYJI 3 — 1 mT, YerpolicTBo ais
WCIIBITAaHUsA 2-X OMOPHBIX Oanok — 1 mt., Yactotomep Y3-32 — 1 mit., Yacroromep U3-33 — 1 miT.

[Tpu6op AI1-45 — 1 wr, npubop (YcranoBka) — 1 mr. Ilepeyens 0CHOBHOTO J1a00paTOpPHOTO
0o0Opy/OBaHUs: MAaIIMHBI JIJIsl UCHBITAHUS MaTepHalia Ha pacTsDKeHHEe, YCTaHOBKA JJISl MPOBENCHUs
na0opaTOpHBIX  pabOT, yHUBEpCAJbHBIE CTEHIBI JJIS TMPOBEACHHSA JIADOpPAaTOPHBIX  padoT,
TEH30MEeTpUUYECKUE MPUOOPHI, JIyueBOH ocuMIorpad, KOJOCKON ¢ KOMILIEKTOM J€MOHCTPAIlMOHHBIX
MaTEpHUajIOB, TEJICBH30p W MArHuTOpOH ¢ HAOOPOM (UIBMOB IO CONPOTHBIICHUIO MAaTEPHAJIOB,
MePCOHANbHBIE KOMIBIOTEPHI — 6 MITYK.

[TK DUAL-G2010/2KK18,5 — 15 mur., [IK P-4/1GB/160Gb/mMonuTop 17 — 1 mt., [Ipoekrop Acer
— 1 ., Oxpan Matte — 1 wt. mpoektop BenQ — 1 wt., 3xpan ECONOMY — 1 mt. cucteMHbIN OJIOK —
8 mIT. MOHUTOP — & IIT.

Brixog B VHTepHET, BHYTPUBY30BCKas KOMIIbIOTEpHAsi CE€Th, JOCTYH B JIIEKTPOHHYIO
MH(OPMAMOHHO-00pa30BATEIHLHYIO CPEY

12. UnHoBanuoHHbIe GopMbl 00pa3oBaTeIbHbIX TEXHOJIOTHI

Bun 3auartus
®opmbl paboThI Jlexumn J13 3

KoMmnbrorepHsle cuMynsinun - + +
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IUISL TEKYLIETO KOHTPOJISl YCIIEBAEMOCTH M IPOBECHUS IIPOMEKYTOYHOM aTTeCTalluH
obyuaromuxcs o qucuuiuiae b1.B.08 ConpoTuBiieHne MaTepuaioB
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2018
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1. Komnerenuuu ¢ yka3anueM 3rana ux ¢popmupoBanus B npouecce ocsoenusi OIIOIT

KomnieTeHuu 1o 1aHHOW TUCIUTIUINHE GOPMUPYIOTCS HA IPOABUHYTOM dTarle.

KounTponupyemsie KoHTponupyemblie pe3ynbTaTbl 00y4eHHS 10 AUCIHUILTHHE
PE3YIbTATHI
ocsoenna OTIOIL 3HAHUS YMCHHSI HABBIKU
(KOMIIETEeHLIUN )

OIIK-4 OO0yyarmuiics T0KEeH OOGyuarommiics OO0yuarommiics
CIIOCOOHOCTBIO 3HATh: METOJI0JIOTHIO JIOJKCH YMETh: JIOJIKCH BIIAJICTh:
peuarh Kypca «ConpoTuBieHHE BBITOIHSTD HaBbIKaMU
WHXCHEPHBIC MaTepUajIoBy, OCHOBHBIC CTaH/IapTHBIC BUIBI MPAKTUIECKOTO

3a/1a4u ¢ pacueTHbie (HOPMYIIHI, MPOYHOCTHBIX UCIOJIb30BaHUS
HCIIOJIb30BAHUEM ITOPUTMBI PACUETOB pacueToB, OICHUBATh METOJIOB pacyera
OCHOBHBIX 3aKOHOB | 3JI€MEHTOB KOHCTPYKIUI MOJTy4YeHHBIE KOHCTPYKIMH Ha
MEXaHWKH, Ha TIPOYHOCTH, KOTOPHIC PE3yIbTaThI C TOYKU MIPOYHOCTH TIPU
ANEKTPOTEXHUKH, WCIIONIb3YIOTCS ISt 3peHus ux pelieHuu
THJIPABIIMKH, PEIICHUS WHXKCHEPHBIX PaBIONIO00NS, WHXCHEPHBIX 3a7ad -
TEPMOJIMHAMUKHU U 3anad - (b1.B.08-3.1) SKOHOMUYHOCTH U (b1.B.08-H.1)
TeIIoMaccooOMeHa Ha/Ie)KHOCTHU IIPU
peIlIeHUN UHKEHEPHBIX
3anad - (b1.B.08-V.1)

[1K-2 OO0yyaromuiics ToJKeH OO6yyarommiics OO6yyaromuiics
TOTOBHOCTBIO K 3HATh: METOJI0JIOTHIO JOJKCH YMETh: JOJIKCH BIIAJICTh:
y4acTHIO B Kypca «ConpoTHuBieHHE BBITIOTHSTH HaBBIKAMHU:
MIPOBEICHUH MaTepUajIOB), OCHOBHBIC CTaH/IapPTHBIC BUIBI MIPAKTUIECKOTO
UCCIIeTOBaHHH pacueTHbie (HOPMYIIHI, MIPOYHOCTHBIX UCIOJIb30BaHUS

pabounx u ITOPUTMBI PaCUETOB pacueToB, OICHUBATh METOJIOB pacyera
TEXHOJIOTHYECKHUX | AJIIEMEHTOB KOHCTPYKIIHIA MOJTy4YeHHBIE KOHCTPYKIIMH Ha
MIPOIIECCOB MAIIUH | Ha MPOYHOCTH, KOTOPKIC PE3yIBTAThI C TOYKU MPOYHOCTH JIIS
WCTIONIb3YIOTCS ISt 3peHus uX 000CHOBaHHUS BBIOOpA
000CHOBaHUS BHIOOpa MPaBIONOI00MS, Marepuaia JeTaiu -

Marepuaia ACTalu -
(51.B.08-3.2)

9KOHOMUYHOCTH U
HaACXKHOCTH JIA
000cHOBaHUs BbIOOpa
MaTrepHaia JIeTaiy -
(b1.B.08-Y.2)

(51.B.08-H.2)

2. Iloka3zaTe/n, KPpUTEPHH M HIKAJIA OLeHMBAHUSA CPOPMHUPOBAHHOCTH KOMIETeH Mt

ITokazarenu Kpurepuu u 1mkana olleHuBaHUs pe3yabTaTOB 00YUYEHUs MO0 AUCIUILINHE
onennBanus | HemgocTaTouHbIi JlocTatouHslit Cpennuii ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.B.08-3.1 | OOyuarommiics He OO0yyJarormiics OO0yyarommiics ¢ OO0yJarommiics ¢
3HaeT cnabo 3HaeT HE3HAYUTEIIbHBIMU Tpedyemoit
METO]I0JIOTHIO METOJI0JIOTHIO olnOKaMu U CTETEeHbIO MOJHOTHI
Kypca Kypca OTJIEIbHBIMU Y TOYHOCTU 3HAET
«Comnportusienne | «ConpoTuBicHHUE npodenaMu 3HaeT METOI0JIOTHIO
MaTEpUaJIOB, MaTEpUajIoBy, METO/I0JIOTHIO Kypca
OCHOBHBIC OCHOBHBIE Kypca «CormpoTtusieHue
pacueTHble pacueTHble «ConpoTuBieHNE MaTepUajoBy,
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bopMyIIBI, bopmyIsI, MaTepHuaIoBy, OCHOBHBIC
QITOPUTMBI QITOPUTMBI OCHOBHBIE pacueTHble
pacueToB pacueToB pacueTHble bopmysbl,
HIIEMEHTOB HIIEMEHTOB bopmysbl, AJITOPUTMBI
KOHCTPYKLIUH Ha KOHCTPYKLIMH Ha aJITOPUTMBI pacueToB
IPOYHOCTH, MPOYHOCTb, pacueToB HJIEMEHTOB
KOTOpbIE KOTOpbIE 3JIEMEHTOB KOHCTPYKLIUH Ha
UCTIOJB3YIOTCS UCTIOIB3YIOTCS ISt KOHCTPYKLIUH Ha MPOYHOCTb,
U1 peLIeHus pereHus IPOYHOCTb, KOTOpbIE
WH)KEHEPHBIX WH)XEHEPHBIX 33134 KOTOpBIE UCTIONB3YIOTCS JUIS
3a1a4 UCIIOJIB3YIOTCS JUIs peleHus
pereHus WH)KEHEPHBIX 3a/1a4
MH)KEHEPHBIX 3a/1a4
b1.B.08-VY.1 | OOyuatommuiics HE OO6yuaromuiicst OObyuaromuiics ¢ OO6yuaromuiicst
yMe€eT BBIIIOJIHATD ciabo ymeer HE3HAUUTENIbHBIMU | YMEET BBINOIHATh
CTaHJapTHBIE BBITOJIHATH 3aTpyAHECHUSMH CTaHJApTHBIC BHUJIBI
BUJIbI CTaHJApTHBIC BUJbl | YyMeEET BBIIOIHATh HPOYHOCTHBIX
MPOYHOCTHBIX MPOYHOCTHBIX CTaHJAPTHBIC BUJIBI pacueTos,
pacyeTos, pacyeros, IPOYHOCTHBIX OLIEHUBATh
OLICHUBATh OLICHUBATh pacyeTos, MOJTyYCHHBIE
[IOJTyYEeHHBbIE HOJIy4EeHHBIE OLIEHUBATh Pe3yibTaThl C TOUKH
pe3yIaBbTATHI C pe3yAbTATHI C TOUKH MOJTyYECHHBIC 3peHHS UX
TOUYKHU 3pEHUS UX 3peHus UX pe3yabTaThl C TOUKH | IpaBaOIIono0us,
MIPaBIOTIOI00HS, MPaBIIOTIOA00HS, 3peHHS UX 9KOHOMHUYHOCTH H
SKOHOMHYHOCTH M | 3KOHOMMYHOCTH U paBoI0100us, HaJIe)KHOCTH IIpU
HAJICKHOCTH TIPU HA/IKHOCTH TIPH SKOHOMHUYHOCTH H peteHuu
peleHnu peleHnH Ha/IeKHOCTU NIPU | MHXKEHEPHBIX 33734
WH)XEHEPHBIX WH)XEHEPHBIX 33124 pereHnH
3a1a4 MH)KEHEPHBIX 3a/1a4
b1.B.08-H.1 | OOyuatommuiicst He OO6yuarommiicst OObyuaromuiics ¢ Ob6yuaromuiics
BJIaJI€eT cnabo Biajgeer HEOOJIBIIINMU CBOOOJIHO BiIaJeeT
HaBBIKAMHU HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMHU
PaKTUYECKOTr O MPaKTUYECKOT O BJIaJIeeT HaBbIKAMHU MPAaKTUYECKOTO
WCTIOJIH30BAHUS UCTIOJIb30BaHUS MPAaKTUYECKOTO WCTIOJIH30BaHUS
METO/IOB pacyeTa | MEeTOJ/I0B pacueTa UCTIOJIb30BaHUS METO/IOB pacyera
KOHCTPYKIMIA HA KOHCTPYKIMIA HA METOHOB pacueTa KOHCTPYKIIMI Ha
MPOYHOCTb IPU HPOYHOCTH TPU KOHCTPYKIIMH Ha MIPOYHOCTH IPU
peteHnH pereHuH MPOYHOCTH TIPU pereHuH
MH)XEHEPHBIX WH)XEHEPHBIX 337134 pereHnu MH)KEHEPHBIX 3a/1a4
3aa4 WH)XCHEPHBIX 337134
b1.B.08-3.2 | OOyuatomuiics He Oo6yuaromuiics OO6yuaromumiics ¢ OO6yuaromiuiics ¢
3HAeT cnabo 3HaeT HE3HAYNUTEITbHBIMA Tpedyemon
METO0JIOTHIO METO/I0JIOT U0 olMOKaMu U CTETIEHBIO TOJTHOTHI
Kypca Kypca OTIENbHBIMA ¥ TOYHOCTH 3HAET
«Comnpotusienue | «ConpoTHBIECHHE npobenaMu 3HaeT METO/I0JIOTHIO
MaTepHaioBy, MaTepHaIIOBY, METOI0JIOTHIO Kypca
OCHOBHBIE OCHOBHbIE Kypca «ConpoTHBrieHNe
pacueTHbIe pacueTHble «ConpoTuBieHHe MaTepHaIoBy,
bopmysbl, bopmysl, MaTepUasoBy, OCHOBHBIE
QJITOPUTMBI JITOPUTMBI OCHOBHBIE pacueTHble
pacyeToB pacueToB pacueTHble bopmysbl,
2JIEMEHTOB 9JIEMEHTOB dopmysbl, AJITOPUTMBI
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KOHCTPYKIIMIA HA KOHCTPYKIIMIA Ha AITOPUTMBI pacueToB
IPOYHOCTH, MPOYHOCTb, pacueToB HJIEMEHTOB
KOTOpBIC KOTOpbIE DJIEMEHTOB KOHCTPYKIIUH Ha
UCTIONB3YIOTCS UCTIOIB3YIOTCS ISt KOHCTPYKLIUH Ha MPOYHOCTb,
111 0OOCHOBAHUS 000CHOBaHUS MPOYHOCTb, KOTOpBIC
BbIOOpa BbIOOpa MaTepuaa KOTOpBIE UCTIONB3YIOTCS JUIS
Marepuaia JIeTaiu JeTau UCTIOJIB3YIOTCS JUISI 000CHOBaHUS
000CHOBaHUS BbIOOpa MaTepuana
BbIOOpa MaTepuaa JeTaiu
JeTaJH
b1.B.08-Y.2 | OOyuaromiuiics He OO0yuarommmiics OO0yuaromuiicst ¢ OO0yuarommiics
yMEeT BBIIOJIHSATH cnabo ymeer HE3HAYUTEIbHBIMUA | yMEET BBIOJIHATD
BBINOJIHSATh BBINOJIHATh 3aTpyAHCHUSMH CTaHJAPTHBIC BHUJIBI
CTaHJapTHBIE CTaHJApTHBIC BUIBI | yMEET BBIIOIHATH MPOYHOCTHBIX
BUJIBI MPOYHOCTHBIX CTaHJAPTHBIC BUJIBI pacyeTos,
MPOYHOCTHBIX pacyeros, MPOYHOCTHBIX OLICHUBATh
pacyeTos, OLICHUBATh pacyeTos, MIOJTyYCHHBIC
OLICHUBATh MOJTy9YCHHBIC OLICHUBATh Pe3yabTATHI C TOUKH
MOJTyYCHHBIC Pe3yJbTaThI C TOUYKH MOJTyYCHHBIC 3pEHHS UX
pe3yIabTATHI C 3peHHS UX pe3ybTATHI C TOYKH | TPaBIONIONo0Ous,
TOYKH 3PCHHUS UX MIPaBIIOTIOI00HS, 3peHHS UX 9KOHOMHUYHOCTH U
MpaBaONONO00Us, | SKOHOMUYHOCTH U npaBoIo100us, HA/ICKHOCTH IS
OKOHOMHUYHOCTU M | HAJICKHOCTH IS YKOHOMHUYHOCTH U 000CHOBaHUS
HA/ICKHOCTH IS 000CHOBaHUSA HAJIC)KHOCTH IS BbIOOpa MaTepuaa
000CHOBaHUs BbIOOpa MaTepuaa 000CHOBaHUS JeTaiu
BbIOOpa JeTan BbIOOpa MaTepuaa
Marepuala JeTalu JICTaJIH
b1.B.08-H.2 | OOyuatommuiics He OO6yuarommiicst OObyuaromuiics ¢ Ob6yuaromuiics
BJIaJI€eT cnabo Biajgeer HEOOJIBIIINMU CBOOOJIHO BiIaJ€eT
HaBBIKAMH HaBBIKAMH 3aTPyIHCHUSMH HaBBIKAMHU
NPaKTUYECKOTO MPaKTUYECKOTO BJIaJICeT HaBBIKAMH MPAKTUYECKOTO
WCTIOJIH30BAHUS UCTIOJIb30BaHUS MPAKTUYECKOTO WCTIOJIh30BaHUS
METO/IOB pacyera | MEeTOJ/I0B pacueTa UCTIOJIb30BaHUS METO/IOB pacyera

KOHCTPYKIUH Ha
IIPOYHOCTH AJIS
000CHOBaHUs
BbIOOpa
MaTepuana aeTanu

KOHCTPYKIIUH Ha
IIPOYHOCTH IS
000CHOBaHUS
BbIOOpa MaTepuaa
JleTanu

METOJIOB pacyera
KOHCTPYKIUH Ha
MIPOYHOCTD IS
000CHOBaHUSA
BbIOOpA MaTepuana
JeTam

KOHCTPYKIMI Ha
IPOYHOCTH AJIS
000CHOBaHUS
BbIOOpa MaTepuana
JeTaIN

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPUAJIbI, HEO0OXOAUMBbIE IJISl OLEHKH
3HAHMH, YMEHHUI U HABBIKOB M (WJIM) ONBITA 1eITEJbHOCTH, XaPAKTEPU3YIOLIUX ITANBI
¢popmupoBanusa komnereHunii B mpouecce ocsoenust OINOII

TumnoBele KOHTPOJIbHBIE 33/IaHUS U MaTEpUAIbl, HEOOXOIUMBIE [ OLIEHKH 3HAHUH, YMEHUH U
HABBIKOB, XapaKTEPU3YIOLIUX MPOJABUHYTHIN Tan (OPMUPOBAaHUS KOMIIETEHIIMNA B MPOLIECCE OCBOEHUS

OIIOII, coxepxxarcs B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Cmarun H.K. , lllatpykoB B.1. ConpoTuBieHne MaTepraioB. JMIOPbl BHYTPEHHUX CHUIIOBBIX
(akTOpoB [DNEKTPOHHBIN pecypc]: METOM. YKa3aHUs K ceMecTpoBoMy 3afanuio. Yensounck: FOxHo-
VYpaneckuiit [AY, 2015. 28 ¢. Pesxum mocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cwmarun H.K. , HlatpykoB B.1. ConpoTtuBnenue matepuanos [ DIEKTPOHHBIN pecypc] : METOA.
yKazaHus K cemecTpoBoMy 3ananuto. YensOunck: HOxuo-Ypansckuii 'AY. Y. 2. 'eomerpudeckue
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XapaKTepUCTUKU IJIOCKHUX CEUEHUH. 2015. 10 c. Pexum JocTyma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KoHTponmpHBIC 3aJaHUsi IS pacdyeTHO-TpaduUeckux paboT 1o
COTIPOTHUBIICHUIO MaTEPHAIOB [ DJIEKTPOHHBIN pecypc] : yueo. mocodue. Uenssounck: FOxHo-Ypanbckuit
I'AY, 2016. 40 c. Pexxum nocryma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnatpeB A.I'. ITocoOue k pemeHuro 3a1a4 10 COMPOTUBIICHUIO MAaTEPHUATIOB [ DJIEKTPOHHBII
pecypc] : yae6.-meroa. nocodbue. Uensouuck: KOxuo-Ypanbckuit TAY, 2016 . 118 c. Pexxum nocrymna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Kunkun B.A. Tloctpoenue smoop BHYTPEHHUX CHIIOBBIX (PaKTOPOB B Oajikax M pamax B
nporpamMMHubIX npoayktax SCAD um MathCAD [DnexkTpoHHBIH pecypc] : METOAMYECKHE yKa3aHHS.
Yensiounck: b.u., 2006. 49 c. Pexum mocrymna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. XKunkun B.A. OnpeneneHue reoMeTpUIECKIX XapaKTEPUCTHK ITOTIEPEYHBIX CEUECHUN OpYCheB
B nporpammubIxX npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [Onekrponnsiii pecypc] :
METOIUYECKUE YKa3aHMUS. YenstOnHCK: Uray, 2007. 69 c. Pexum JocTymna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. XKunkun B.A. Pacder Ha IpOYHOCTH U MPOBEPKA )KECTKOCTH CTATUYECKH ONPEACTUMBIX 0aTIOK
B nporpammubIx npoaykrax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHBIH pecypc]: METOANYECKHE
yKa3aHus. YenssOuHck: qT'AY, 2007. 76 c. Pexxum JOCTyIIa:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKunkun B.A. Onpeznenenue nepeMenieHuil B ynpyrux cucTeMax B IpOrpaMMHBIX MTPOTYyKTaxX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [OneKkTpoHHBIM pecypc] : METOOUYECKHE YKa3aHHUS.
Yensounck: YI'AY, 2008. 66 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. Meroan4eckue MaTepHaJibl, ONpeesiioue Mpoue1ypbl OLeHUBAHUSA 3HAHUIA,
YMEHHUIi, HABBIKOB U (MJIH) OIbITA AEATENbHOCTH, XapaKTepu3yommx 3Tan(b1) GopMupoBaHus
KOMIIeTEeHI U

B nanHOM paszgeiie METOOMYECKHE MaTEpHUallbl, ONPEACIAIOIIME IPOLEAYPhl OLEHUBAHUS
3HAHWUW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOUIUX MMPOJBUHYTHIN 3Tan (OPMUPOBAHNS KOMIETEHIIUN 1O
muctuiuinHe  «CONpOTHUBIIEHWE MAaTEpUajoBy, MPHUBEACHBI IPUMEHUTENBHO K KaXAOMYy U3
HCIIONB3YEMBIX BHAOB TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH UM IPOMEXYTOYHOM aTTeCTaluu
00y4arouxcs.

4.1. OueHo4HbIe CpeACTBA /sl NPOBEACHHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATUU

VYCTHBII OTBET Ha MPAKTHUYECKOM 3aHATHM HCIOJB3YeTCs JJs OILEHKM KadecTBAa OCBOEHUS
00ydJaronmMcst OCHOBHOM MpodecCuoHaIbHOM 00pa30BaTeIbHON MPOTPaMMBI 110 OTAETHHBIM BOITPOCAM
U TeMaM JMCUUIUIMHBL. TeMbl M TUIaHBl 3aHATUH (CM. METO/Apa3pabOTKH...) 3apaHee COOOIAIOTCS
oOyuatouMmcsi. OTBET OLEHUBAETCSI OLEHKON «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» WIIU
«HEYJOBIECTBOPUTEIHHO.

Kputepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEACHUS OOydYalOIIMXCS B Hayalle 3aHATHU.
OneHka 0OBSABISIETCS 00YYAIOLIEMYCSI HEMOCPEICTBEHHO MOCJI€ YCTHOTO OTBETA.

Ikana Kputepun oneHuBanus

- 00yUaroIuics TTOJTHO YCBOWIJ YUY€OHBIM MaTepuan,

- IPOSIBJISICT HABBIKU aHAJIN3a, 0000IIEeHNs, KPUTUYECKOTO OCMBICIICHUS
Onenka 5 Y BOCTIpUATHS HH(OPMAIIMH, HAaBBIKH OMMCAHUS OCHOBHBIX (PU3UYECKUX
(oTIHMYHO) 3aKOHOB, SIBJICHUH U TPOIECCOB;

- Marepuajg W3J0KE€H TpPaMOTHO, B OIPEACICHHOW JIOTUHYECKON
MIOCJIEJIOBATENILHOCTH, TOUHO UCIIOJIb3YETCsI TEPMUHOJIOTHS;
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- MOKa3aHO YMEHHME WUIIOCTPUPOBATb TEOPETUYECKHUE IIOTOKECHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATH UX B HOBOW CUTYyalUH;

- IPOIEMOHCTPUPOBAHO YMEHUE PEIaTh 33/1a4H;

- MOTryT OBIThb JOMYIIEHbl OJHA—/BE HETOYHOCTU IPH OCBELICHUU
BTOPOCTENICHHBIX BOIIPOCOB.

Ornenka 4
(xopor10)

OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY «5», HO TIPU
3TOM UMEET MECTO OJJMH U3 HEIOCTATKOB!

- B yCBOCHUH y4eOHOro Marepuaa AOIMyIleHbl HeOOobIINe MPOOEbl, He
HCKa3UBIINE COIEP/KaHUE OTBETA;

- B pELIEHUH 3a]1a4 JONYIIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- HENOJIHO WJIA HETOCIEN0BATEeIbHO PACKPBITO CONEP)KAHNE MATEpHalla,
HO II0Ka3aHO oOliee MOHMMaHME BOIPOCAa M IMPOAEMOHCTPHUPOBAHBI
YMEHHs, JOCTAaTOYHbIE IJIS AAJIbHEHIIETO YCBOCHUS MaTepuaa;

- UMENHCh 3aTPyAHEHMs] WIM JONYLIEHbl OLIMOKM B ONpEAeICHUN
NOHATUH, HCIOJNb30BAaHUM TEPMHUHOJIOTUH, ONUCAHUM (PU3NYECKUX
3aKOHOB, SIBJICHHH M IIPOLECCOB, PEIIECHUH 3a]1a4, UCIIPABJICHHBIC IIOCIIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HENOJHOE 3HaHHE TEOPETUYECKOro Marepuaia; oOydaroluiics He
MOJKET IPUMEHUTh TEOPHIO B HOBOM CUTYallUU.

Ouenka 2
(HEeY1OBIETBOPUTENHHO)

- HE PaCKPBITO OCHOBHOE COJICPIKAHUE yIEOHOrO Marepuara;

- oOHapy)XeHO HE3HaHWE WIM HENOHMMaHWe OOJNbIIeH WM Haubolee
Ba)XHOH YacTh y4eOHOTO MaTepuaa;

- JOIIYIICHBI ook B OMpCaACIICHUU HOHHTHfI, IIpru HCIOJIB30BaHNU
TCPMUHOJIOTHH, B OIIMCAHUU (bH?:I/I‘-IGCKI/IX 3aKOHOB, SIBICHUH U
NPOIIECCOB, PEIICHWH 3a/ad, KOTOpble HE HCIPABICHBI I1OCIE
HCCKOJIBKUX HABOAAIINX BOITPOCOB.

4.1.2. Otuer o nabopatopHoit paboTte

Otuer o nabopaTopHO paboTe UCMOIB3YETCs Ml OLIEHKH KaueCTBa OCBOCHUS 00ydaromuMcs
OCHOBHOM TIpOo(PeCCHOHATILHON 00pa3oBaTEIbLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM JUCIUILIAHEIL.
Copepxanuie u hopMa oT4eTa MO Ja0OPaTOPHBIM PabOTaM MPUBOAUTCA B METOJIUYECKUX YKA3aHHIX K
nabopatopubpiM paboram (. 3 ®POC). CopepkaHue oTyeTa U KPUTEPUH OIEHKHA oTyeTa (Tald.)
JOBOJISTCS 10 CBEACHUS OOYyYaromuxcsl B Havaje 3aHATUH. OTUeT OLIEHWBAETCS OLIEHKOW «3a4TeHOY,
«He 3auTeHo». OlEeHKa «3a4TeHO» CTaBHUTCS OOydarommmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET
KpUTCPUAIM, YCTAaHOBJICHHBIM JJISL TTIOJIOKUTCIIBHBIX OLCHOK («OTJ'II/I‘IHO», «X0opomo»,
«yIOBIETBOPUTENBHOY). OlieHKa 00BSIBISIETCS 00YJarOIeMYCsl HEITOCPEACTBEHHO MOCIIE CIa4X OTYETA.

Hlxkana

Kpurepum oueHnBanus

OreHKa «3a4TeHO»

- U3JIOKEHHE MaTepraja JOTHYHO, TPAMOTHO;

- cB00OO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUEe BBICKa3bIBaTh U 00OOCHOBATH CBOM CYXKICHHS MPH OTBETE HA

KOHTPOJILHBIE BOIIPOCHI;

- YMEHUE ONHCHIBATH (PU3NIECKHE 3aKOHBI, SIBIICHUS H MTPOIECCHI;

- YMEHHUE NMPOBOANUTH U OILICHUBAThH PE3yJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pelIaTh WH)KEHEPHBIC 3a/aud (IOMyCKaeTCsl Haudne
MaJIO3HAYUTENFHBIX OIMMOOK WIJIM HEJOCTATOYHO MOJTHOE PACKPHITHE
COJepKaHHWE BOMpPOCAa WJIM TOTPEIIHOCTh  HENPHHLIUIHAIBEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «HE 3aU4TEHO)

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETHUYECCKUX 3HAHWUW; TOMYIIECHBI
OIMMOKU B OMPENEICHUH TOHATUNA M ONMUCAHUU (PU3HUYECKUX 3aKOHOB,
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ABJICHUN U TIPOLECCOB, UCKa)XEH MX CMBICI, HE PEUICHBI 3aJa4d, HE
IIPaBUJILHO OLICHUBAIOTCA PE3YNbTAThl U3MEPECHU;

- He3HaHUE OCHOBHOT'O MaTepuaia yueOHOI mporpaMmbl, JOMYCKaIOTCS
rpyObIe OIMOKH B U3JI0KEHUH.

4.1.3. TectupoBanue

TecTupoBaHue HUCMOIB3YETCS JJIsl OLICHKU KauyecTBa OCBOCHHUS OOYy4YalOIIMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTENbHON MIPOrPaMMBI IO OTAEIBHBIM TEMaM WU pa3jieiaM TUCIUTUIHHBL.
Tect mpexacraBiser coOOl KOMILJIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJSIFONIMIA YIPOCTUTH
MpoLEeaypy U3MEPEHUs 3HAaHUI U yMeHH oOyuatonuxcs. O0y4aromuMes BbIIAI0TCS TECTOBBIC 3a1aHUS
¢ (GOpMYIHUPOBKOM BOIMPOCOB U MPEUIOKEHUEM BBIOPATh OJWH MPABUIBHBIA OTBET M3 HECKOJBKHX
BapuaHToB oTBeTOB. [lo pe3ynbTaTam Tecta o0OydaromieMycsl BBICTABISICTCS OLIGHKA «OTIUYHOY,
«XOPOIUIOY, «YIOBJICTBOPUTEIHLHO» UITU «HEYIOBICTBOPUTEIHLHO.

Kputepun ouenuBanus orBera (Tabia.) AOBOAATCA A0 CBEACHHUS OOYYaIOIIMXCS 0O Hayaia
TeCTHpOoBaHUs. Pe3ynmpTar TeCTUpOBaHHUS OOBABISETCS O0YYaIOMEMyCsl HEMOCPEACTBEHHO IOCIE €ro
clayu.

Ilhca1a (% apamaLIY oTBETOR
Ouenka 5 (OTIUYHO) 80-100
Orenka 4 (xopo1o) 70-79
Orenka 3 (ym0oBIETBOPUTEIBLHO) 50-69
Ornenka 2 (HEYIOBIETBOPUTEIHHO) Mmenee 50

TecToBBIC 3a1aHNA

Tema 1: OcHOBHBIC NOHATHS, ONIPeACTCHHUS, JOMYIICHUS] M TPUHIMIIBI

1.1. OCHOBHBIM 00BEKTOM, U3y4YaE€MBIM B COIPOTUBIEHUHU MAaTEPUAJIOB, SBIISETCS ...

1.2. Teno He pa3pyuaercs MOjA BO3JEHCTBHEM BHEIIHUX CHJI, €CIM €ro marepuai obsajaer
CBOMCTBOM. ..

1.3. Marepuain, y KOTOpOro IIpu NEPEXo]e OT OJHOW TOYKHU K APYrol CBOMCTBA HE U3MEHSIOTCA,
Ha3bIBAETCH ...

1.4. Cranp — marepuai ...

1.5. Marepuan crepxHs (CM. PUCYHOK) — OIHOHANPABJICHHBIA CTEKIJIOTUIACTUK — SIBIISACTCS

MaTEPUATIOM.

1.6. HanpsikeHue — 370 cuia, ...

1.7. IpeBecuna — marepuail ...

1.8. B HenedopMupoBaHHOM Telle paccTOsHUE MEXAY Toukamu A u B paBHO S. B pesymbrare
u3MeHeHHs (opMBI U pa3MepoB Tesla TOUKU A U B mepeMecTHIuch B IPOCTPAaHCTBE B MOJIOKEHUS A’ U
B’. PaccrossHne Mex 1y HUMU H3MEHWIOCH Ha BenmuunHy AS. JIuHeiHo# nedopmarueii B Touke A 10
HarpaBieHUI0 AB Ha3bIBaeTCs BEJIMYMHA ...

1.9. Ha pucyHnkax nokasaHa ojiHa U Ta e Oanka, HarpykeHHas cuinamu F1 u F2 (puc. 1), cunoit
F1 (puc. 2), cunoit F2 (puc. 3). 8, 81, 02 — nmporuObl KOHIEBBIX cedeHHuil. Mcxoas u3 mpuHnuna
HE3aBHCUMOCTH JIEHCTBUS CHJI MOKHO 3aIUCaTh ...

1.10. [ns Toro dTOOBI TepeMEIIeHUs OTIEIbHBIX TOYEK KOHCTPYKIIMM HE IPEBBIIATN
OTIpeJIeIEHHBIX HaNepe 3aJaHHbIX BEIMYHH, KOHCTPYKIUS TOJI’KHA 00J1aJaTh CBOMCTBOM ...

1.11. IIporu6 ceuenus C paBeH cymme NporuOOB, BBI3BAHHBIX CWiIOW F W MomeHTOM M,
IIPUJIOKEHHBIX 110 OTAEIBHOCTHU. JlaHHOE YyTBEPXKACHHE 3alIMCaHO Ha OCHOBAaHUU IIPUHLUIA ...
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1.12. CBoiicTBO MaTepHaia COXpaHATh HEKOTOPYIO YacTh Je(POPMALIUU TOCIE CHATHS Harpy3Ku
Ha3bIBAETCH ...

1.13. Ha pucyHke moka3aHbl JIBa CTEPXHS C OJUHAKOBOW ILIOIIAJbIO MOMEPEYHOTO CEUYCHHUS,
pabotatoniie Ha pacTsbkeHre. HopMmanbHble HalpshKeHHsI B CEUEHUAX 000MX CTEp:KHEH, JOCTaTOYHO
yJIaJ€HHBIX OT MECT IIPUJIOKEHHUS CUJI, PaBHBI COTJIACHO ...

1.14. Marepuain, y KOTOpOTro IpH NEepexo/ie OT OJHOM TOUKHU K APYroil CBOMCTBA, B 3aBUCUMOCTH
OT HaIIPaBJICHUS, U3MEHSIOTCS 110 OAHOMY U TOMY )K€ 3aKOHY, ABJISETCA ...

1.15. O6beMHBIE CHITBI UMEIOT Pa3MEPHOCTD ...

Tema 2: Moaeu Npo4YHOCTHOM HA/IEKHOCTH

2.1. Ha pucynke mnoka3zana Oajka TIOCTOSHHOTO IIONEPEYHOTO CEYCHHS IUIOMAAbI0 A,
HaxoJsIIascsl Mo JIelcTBHEM COOCTBEHHOTO Beca (y — yaAeNbHbIM Bec maTepuana Oanku). Mojenbio
Harpy>keHus Oaliku SBJISETCS ...

2.2. IlepBbIM 3TanoM IpU pacyeTe KOHCTPYKLUU SBISETCS ...

2.3. B xypce «ConpoTuBjIeHHE MaTepUAIOB» BCE MaTepHallbl, HE3aBUCUMO OT OCOOEHHOCTEH HX
MUKpPOCTPYKTYPBI, IPUHATO pacCMaTpUBATh KaK ...

2.4. B conmpoTuBIEHUN MaTepPHAIIOB BCE TeJla CUUTAIOTCA ...

2.5. Mogenbto popmbl Kymnosa HUpKa SBISETCH ...

2.6. Harpyska, MeJJIEHHO pacTyiasi BO BpeMEHH, Ha3bIBaeTCs Harpy3KOi.

2.7. B conpoTHUBIIEHNN MaTEpHUaIOB OCHOBHBIM METOJIOM pacyeTa Ha MPOYHOCTD SBJISETCS METOJ
pacuera 1o ...

2.8. Kononna 31aHust OTHOCUTCSA K KJjaccy ...

2.9. CtepxeHb U3TOTOBIIEH U3 IUIACTUYHOTO MaTepuaja ¢ OJUHAKOBBIMU MpeesiaMi TeKy4eCTH
Ha pacTshKeHue U cxxarue. 3HaueHust M u oceBoro MoMmeHta conpotusienus W 3aganbl. @akTHUECKHM
K03 (dULIMEHT 3amaca MPOYHOCTH PABEH ...

2.10. Matepuasl MOJTHOCTBIO 3aMOJHAET O0BEM Tela M UMEeT OeCIyCTOTHYIO, Oe3nedexTHyro
CTPYKTYpy. [laHHas runore3a Ha3bIBAETCS TUIIOTE30M ...

2.11. Ha Ganke moxowutcs map BecoMm Q (cM. prcyHOK). MoJenbio Harpys>KeHus OaIKu sSBIISETCS

2.12. TlpaBblil KoHel 6anku (CM. PUCYHOK) HEOOXOJUMO 3aKpenmuTh Tak, 4ToObl ceueHue C He
NepeMeIanoch BA0Ib KOOPJUHATHBIX OCel Z U Y, HO MOTIJI0 Obl TOBOPAYMBAaTHCS B INIOCKOCTH ZY. Onopa,
OTBevaroulasi TAaKUM TPpeOOBAHUSAM, HA3bIBACTCH ...

2.13. Mopenbio pOpMBI CTOJICIIHUIIBI CTONA (CM. PUCYHOK) SIBIISIETCS ...

Tema 3: BuyTpeHHuUe cHJIbI U HATIPSKEHU S

3.1. [TonHoe HampsDKEHHE B TOUKE ceueHus onperensercs kak [IN(AR/AA). TlpenenbHsblil mepexo
MTO3BOJIMJIA OCYILIECTBUTH TUIIOTE3A ...

3.2. Kpyrsimuit MomeHnT M; (Myp) 1 n3rudaroiie MoMeHTsl My 1 My JieXkaT B IIIOCKOCTSX ...

3.3. B ecTtecTBEHHOM COCTOSIHUU (TIpU OTCYTCTBUU BHEUIHUX CHJI) MEXKAY YacTHIIAMU MaTepHana
JENCTBYIOT CUJIBI B3aUMOJEHUCTBHUS, KOTOPBIE ...

3.4. B npouecce HarpykKeHusl Tejila BHEIIHUMHU CHJIAaMH MEX1y YaCTUIIAMU MaTepraia BOSHUKAIOT
JIOTIOJTHUTEIIbHBIE BHYTPEHHUE CUJIIBI, KOTOPBIE ...

3.5. JlomoyHUTENbHbIE BHYTPEHHUE CUJIbI, JIEHCTBYIOIIME B CEYEHHM Tela, B OOILIEM ciy4yae
00pa3ymoT ...

3.6. Ilpu kpyueHUH KpPYTJOro CTEPXKHS OMOJHUTENbHbIE BHYTPEHHUE CHUIIbI, JEHCTBYIOIIUE B
MOTIEPEYHOM CEYEHHH, O0Pa3yIoT ...

3.7. [lonHOE HaNpsKEHUE B TOUKE CEUCHUS ONPEAENSeTC KaK ...

3.8. Ecin U3BECTHO HOpPMAJIBHOE M KacaTEJIbHOE HANPSIKEHUS B TOUKE CEUEHUsS, TO IOJIHOE
HanpspKEHUE B 3TOM TOYKeE orpenenseTcs no popmyne p = ...

3.9. UucnoBoii Mepol pacipeieneHtsi BHyTPEHHHUX CHJI IO CEYEHHUIO SIBJIAETCA ...

3.10. MaTerpanbHas CBSI3b MEXKIy U3THOAOITMM MOMEHTOM My 1 HOpMaIbHBIMH HaNPsDKCHUSAMU
umeer Bua My = ...

3.11. 3HayeHHs MOTHOTO U KACATEIbHOTO HANIPSIKEHUM B TOUKE CEYEHHUSI COOTBETCTBEHHO PaBHbI
5 Mlla u 3 Mlla. 3HaueHne HOpMAJIBHOTO HAIIPSKEHUS B 3TOM )K€ TOUKE CEUEHUSI PaBHO MIIa.
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3.12. WuterpanpHas cBs3b MEXAy KpyTsamuMm MoMmeHToM M; (Myp) W KacarelbHBIMU
HaAMpPsDKEHUSIMUA UMEET BUL ...

3.13. Ilpu pacTsHKEHMH-CKATUM TNPSAMOIO CTEP)KHS JIONOJHUTENIbHbIE BHYTPEHHHE CUIIbI,
NeICTBYIOIIUE B TIONIEPEUHOM CEYEHUH, 00pasyIoT ...

3.14. Pa3MepHOCTb HaIIPSKEHUS ...

3.15. 3HaueHus MOJHOTO U HOPMAJIBHOTO HANPSXKEHUI B TOUKE CEUEHHUSI COOTBETCTBEHHO PaBHbI
10 MIla u 8 MIIa. 3HaueHue KacaTeIpHOrO HANIPSHKEHUS B 3TOM e Touke ceueHus paBHo  MIla.
Tema 4: Ilepememenue u gepopmanmst

4.1. B mporiecce nehopmanuu Touku A, B, C nedopMupyemMoro Tea nepeMenarTcs B III0CKOCTH
X0y, a npsimonuHeitHbie oTpe3ku AB nu AC moBopaunBaroTCs M0 YaCOBOM CTPEIKE COOTBETCTBEHHO Ha
yriabl 200 B o. YriioBas gedopmarus B Touke A Mexay HampaeieHusMu AB u AC korga IJIMHBI
OTPE3KOB CTPEMSTCA K HYJIIO, paBHA ...

4.2. Ecnu M3BECTHBI YIUIbI IOBOPOTA MAJOro MPSIMOJIMHENHOTO OTpE3Ka B TPEX KOOPAMHATHBIX
IJIOCKOCTSIX ((Pxy, Pyz, Pzx) TO TIOTHBINA YroJl IOBOPOTA OMpeAensieTcs o hopmyie @ = ...

4.3. COBOKYIMHOCTb JIMHEWHBIX M YIJOBBIX JedopManuii MO MHOXECTBY HAMpaBiIeHUN U
IJIOCKOCTEH, MPOXOIALINX Yepe3 TOUKY, Ha3bIBAETCS COCTOSTHUEM B TOUKE.

4.4. B npouecce HarpyxeHus pambl cuiioil F touka K nmepememaercst BAoiab ocu X Ha 3 MM, a
BIIOJIb OcH Y Ha 2 MM (cM. pucyHOK). [TonHoe nepemernienue Touku K paBHo MM.

4.5. B mponecce nedhopmannu Touku A, B, C nedopmupyemoro Tena nepemMemiaTcs B III0CKOCTH
X0y, a npsimosinHeiHble oTpe3ku AB u AC noBopaunBaroTCs 10 YaCOBOM CTPEJIKE Ha yroil o.. YTjioBas
nedopmarus B Touke A Mexy HanpaieHusMu AB u AC, koria JUIMHBI OTPE3KOB CTPEMATCS K HYIIIO,
paBHa ...

4.6. PazamepHOCTh TUHEHHON AedopMalvu — ...

4.7. Yrnosas nedopmarus — 310 ...

4.8. Touka K npuHamnexut nepopmMupyeMoMy Teldy M MEpeMeIIaeTcss B IIOCKOCTH XOY (CM.
pucyHok). [lonmHoe nepemernienne Touku 6 = 5 mm. [lepemenienne Boabs ocu X U =3 mm. I[lepememnienue
BJIOJIb OCH Y PaBHO __ MM.

4.9. Touka K nedpopmupyemoro Tena mnepeMeniaercss B HpPOCTpaHCTBE. VI3BECTHBI IOJIHOE
nepeMenieHre O M MepeMeIieHus BJI0JIb KOOPIUHATHBIX ocel X, Y (U u V). BennunHa nepemenieHus
BJI0JIb OcH Z (W) ompeiensieTcst mo Gpopmyoe ...

4.10. Touka K nedbopmupyemoro Tena nepemeniaercsi B miockoctu X0Y. [lomHoe nmepemenenue
paBHO 5 MM. B HampaBiieHUN OcH Y TOUKa MEpEMECTHIIACH HA Bean4uHy 3 MM. Ilepemenienre Touku B
HaIpaBJIEHUU OCU X PaBHO _ MM.

4.11. Ecniit M3BeCTHBI IIepeMElIeH s TOYKH A (CM. pUCYHOK) BIIOJIb KOOPIUHATHBIX oceid (U, V, W),
TO MOJHOE NepEMELICHHE ONpeaesieTcs o Gopmyie ...

4.12. Jlo npuiiokeHust K cTepkHIo cuil F (cMm. pucyHok) ero anunHa paBHsutack 10 cm. ITocne
npuiIoKeHus cwi F ayimaa crepkus ctana paBHa 9,95 cM. [IpogonsHas muHeiHas qedopmarius CTepKHS
paBHa ...

4.13. Ha pucyHKe MoKa3zaHO MOJ0KeHue AByX Touek B u C 10 mpuiokeHus K Tely BHEUIHEH
Harpy3ku. [Tocie Harpy>keHus Tena TOUKHM IepeMeniaoTces B HoBoe nonoxenue B’ u C’. Paccrosnue S
MEXIy TOYKaMH m3MeHseTcs: Ha BenumunHy AS. JluneitHas negopmanus B Touke B 1o HampamieHuto
orpeska BC onpenensercs Kax ...

4.14. B mpouecce nedpopmanuu Toukun A, B, C nedopmupyemMoro Ttena mnepemeniarorcs B
TUTOCKOCTH X0y W 3aHmMator monoxenus A’, B’, C’. Ilpsmonuneirinsie otpeskn AB um AC
MIOBOPAYMBAIOTCS HA YTJIbI i1 U O2. YTII0Bas AedopMariust B Touke A Mexay HanpasieHusMu AB u AC,
KOT'/1a JUIMHBI OTPE3KOB CTPEMSTCS K HYJIIO, paBHa ...

4.15. BekTop MOJIHOTO JUHEHHOTO NIepeMeIeHHsI TOYKU B O0ILEeM ciydae ...

Tema 5: IlponoabHas cuina. Hanpsixkenns u nepopmanuu

5.1. CreprkeHb HarpykeH TpeMs oceBbIMH cuiiamu. @opma U pa3Mepsl IONEPEYHOTO CEYEHUS Ha
KaKJIOM YyYacTKe MOKa3aHbl Ha pUCyHKe. MaKcuMallbHble HOpMallbHblE HANpPsDKEHUs JIEHCTBYIOT B
MONEPEYHBIX CEYEHUSIX y4acTKa(-0B) ...
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5.2. IlpononpHas nuHEWHHas nqedopmanus crepkus 1 paBHa €. Moayns ynpyroctu mMarepuaia £ u
IUIOINA/b NTONEPEUHOro ceueHus 4 CTep)KHS — U3BECTHBI. 3HaueHue cuiibl F paBHoO ...

5.3. AGCOIOTHO JKECTKHUH 3JIEMEHT (3aIITPUXOBAHHBIN) TOAJIEPKUBACTCS YIIPYTHUM CTEpKHEM 1.
Cuna F, mmna L, nuamerp d u Moayns ynpyroctd martepuana crepkHsi £ n3BecTHbl. JluHelHas
npojosbHas nedopmarus cTepxHs 1 paBHa ...

5.4. Buyrpennunii cuiioBoit ¢paktop B ceuerHnu C-C crepxHs | paBeH ...

5.5. 3nauenue npoaoabHOM cuiibl B ceuennu C-C paBHO ...

5.6. JIns onpenenenus NpoAoabHOM CHIIbI B IONEPEYHOM CEUEHUH CTEPIKHS UCIIONIb3YEeTCsS METO[

5.7. Kononna BeIcOTOM h (CM. PUCYHOK) HAaXOIMTCS IO ACHCTBHEM CHIIbI F, MPHIOKCHHON B
LEHTPE TSHKECTH MOMEPEYHOro CeUYeHUs, U COOCTBEHHOTO Beca. Y ICNbHBIM BeC MaTepHuasa KOJIOHHBI Y
(Bec eauHMIIBI 00bEMA), TUIOHIA/Ib MOMEPEYHOT0 CEUYEeHUs A — W3BECTHBI. DIIOpa MPOJIOJIBHON CHIIBI
UMeEeT BUJ ...

5.8. Ha pucyHke nokasaH cTep>KeHb, Harpy>kKeHHbIH cunamu F. [lnomans nmonepeyHoro ceyeHus
A, Monynp ynpyroctu marepuana E — usBecTHbl. lIpononbHasi nuHelHas aedopmanusi Ha JIEBOM
IPy30BOM Yy4acTKE CTEpKHS pPaBHA ...

5.9. Kononna BeicoToi H (CM. pUCYHOK) HaXOIUTCS 1MOJ JEHCTBUEM COOCTBEHHOT'O BECa U CHJIbI
F. YaensHbIil Bec MaTepuana KOJOHHBI Y (BeC eUHUIIBI 00beMa), IIOMIA b OTEPEYHOTo ceueHus 4 —
W3BECTHBI. MaKkCHMalbHbIE HOPMaJIbHbIEC HAMPSHXKEHUS B TIOTIEPEYHOM CEUYECHUU KOJIOHHBI PABHHI ...

5.10. IlpoponpHas cuia €CTh paBHOJICUCTBYIOMIAS ...

5.11. Ha pucyHke nmoka3aH CTEp:KeHb, PACTSIHYThIN CHJIAMU, HAITPABJICHHBIMH BJIOJIb OCH CTEPIKHSI.
PaBHOMepHOE pacripenienieHne JHMHEWHBIX MPOAONBHBIX JedopManuii B MOMEPEYHOM CEUYCHHH,
JIOCTATOYHO YAAJIECHHBIX OT MECT MPUIIOKEHHUSI CUJI, ABIISETCS CICICTBUEM ...

5.12. Crepxenb quHO# | (cM. pUCYHOK) HaXOIMTCS MO JCHCTBHEM COOCTBEHHOTO Beca. Bec
crepxHs Q, IUIOIaaAb MONEPEYHOT0 CEYeHUs A, MOy b YIPYTrOCTH MaTepuaia CTep>KHs £ — U3BECTHBI.
[IpononpHas nuHeliHas Aegopmalys B CpeAHEM CEUEHUH CTEPKHS PaBHA ...

5.13. CtepxeHb MU3rOTOBJIEH U3 U30TPOITHOIO MaTepualia (CM. pUCYHOK) U paboTaeT B JIMHEHHO-
ynpyroii obnactu. CBs3b MEXIy NPOAOJNbHON JedopManueil U HOPMalIbHBIMU HANpsDKEHUSMU B
MOTNIEPEYHOM CEUYEHUU UMEET BUJT ...

5.14. OtHomenue 3HaueHui MpoaoiabHbIX cui B ceueHusix C-C u K-K (cm. pucyHOK) paBHO ...
Tema 6: McnbiTaHNe KOHCTPYKIIMOHHBIX MATEPHAJIOB HA PACTSIKEHUE U C/KATHE

6.1. IIpu ucneiTannu oOpasiia Ha pacTsHKeHUE criiaMu F (CM. pUCYHOK) cTperka TeH3oMeTpa 4 ¢
6a30H, paBHOI 60 MM, epemMecTUIIach ¢ AesieHus S5 Ha aeneHue 9. LleHa neneHus mKaibl TeH30MeTpa
0,001 MM. Mozyns yrpyroctu Matepuana oopasna £ = 2*10° MITa. HanpskeHne B KpaifHEM IpaBoM
cinoe pasHo _ MIIa.

6.2. Ilpu onpeneneHun Moy YOPYrocTH marepuana E ucronb3yercss oOpasel B BUIE y3KOM
MIOJIOCHI pacTAruBaemMoi cuiiamu F (cM. pucyHok). [ usmepenus npo1oiabHo# Aedopmariuu Kk o0pasity
KpensiTcsl HE OJIMH, a JiBa TeH30MeTpa A u B ¢ 1enbio ...

6.3. Bun o6pasiia mocse ucnbITaHUs MOKa3aH Ha pucyHKe. VcrbpITaHue NpoBOAMIOCH IO BApUAHTY

6.4. Buz obpa3na 13 miacTH4HOro MaTepHasa 1mociie UCIbITaHUi Ha c)KaTHe NOKa3aH Ha pUCYHKE

6.5. Bun o6pasiia mocse UCIbITaHUS MTOKa3aH Ha pucyHke. McrbITanne npoBOAMIOCH IO BAPUAHTY

6.6. CTpenka pbl4akKHOTO TEH30METPa MTOKA3bIBAET HA LIKAJIE ...

6.7. Merannuyeckuii oOpasel, NpeAHa3HAUYEHHBIM ISl MCTIBITAHUM Ha cXkaThe, uMeeT GopMmy
KOPOTKOTO IIMJIMH/IPA, JJISt TOTO YTOOHI ...

6.8. Buy oOpasiia mociie ucpITaHUN TIOKa3aH Ha pUCYHKE. VcrbITaHue MPOBOIUIIOCH 11O BAPHAHTY

6.9. ba3oii ppIYa)XHOTO TEH30METpa HA3BIBAETCA ...

6.10. Hunmuaapuyeckuid oOpaser Npu UCHIBITAHUN Ha C)KaTHe IpUHUMaeT 604Ko00pa3Hyto Gpopmy
BCJIC/ICTBHE ...
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6.11. Bux oOpasiia mocie WCmbITaHUM Moka3zaH Ha pucyHke. [1o dopme oOpasma u xapakrTepy
paspyleHUs] MOXKHO CKa3aTh, YTO UCIBITAHUE IPOBOJMIIOCH IO BAPUAHTY ...

6.12. JluarpaMMoi HanpsKEHUI XpYIKOro MaTepuaa IpHu CKaTHH SIBISIETCS Auarpamma ...

6.13. OCHOBHBIMH BUIAMH MCIBITAHUN MATEPUAJIOB SIBJISIOTCS UCIBITAHUS HA ...

6.14. Xapaktep paspylieHHus oOpasiia U3 XpYyImKOro MaTepuana MpU PacTsDKEHWU TMOKa3zaH Ha
PHUCYHKE ...

6.15. Tlpum wucneiTanuu oOpas3ma Ha cxkarhe (CM. PUCYHOK) MEXIy oOpa3loM M IUIMTaMu
UCHBITATEIbHOM MaIlMHbl YCTAHABJIMBAIOTCS PE3UHOBBIE MMPOKIIAIKH C LIETIBIO ...

Tema 7: Mexanu4eckue cBOMCTBA 1 MeXaHHYeCKHE XapAKTePUCTHKH MAaTEPHAJIOB

7.1. CnocoGHOCTh MaTepualla BOCCTaHABIMBAThH CBOIO IIEPBOHAYAIBHYIO (POPMY U Pa3Mephl 1ociie
CHSITHS HArpy3KH Ha3bIBAETCA ...

7.2. Tlpu HarpyxeHun oOpaszia mpsMoyroyibHoro ceuenus cwiamu F = 0,04 MH crpenku
TeH30MeTpOoB A u B nepemectminch Ha 6 u 4 nejeHus COOTBETCTBEHHO. basbl TeH30MeTpoB — 20 MM.
Ilena nenenus mxansl TeHzomerpos — 0,001 mm. Moayns ynpyroctu marepuana oopasua paBeH
MIIa.

7.3. JIns XpynKuX MaTepUalioB 3a onacHoe (MpeeabHOe) HapsHKeHUe IPUHUMAETCS IIPeJiet ...

7.4. Ha pucyHKe IMMOKa3aHa JWarpaMMa pacTsHKCHHsI CTAbHOTO obOpasma auamerpom 0,01 m.
Macmrab marpysku — 1 nenenne — 0,007 MH. Ilpenen texydectu marepuana _ Mlla.

7.5. Koadumment ITyaccona [ 1st H3OTPOITHOTO MaTepraia U3MEHSCTCS B IIpeiesax ...

7.6. Marepuan, MeXaHHYECKME XapaKTEpUCTHKH KOTOpPOrO HE 3aBUCAT OT HalpaBJCHUs,
Ha3bIBAETCH ...

7.7. Hanbonplee HanpspkeHUe, 10 KOTOPOro Marepual NoguuHsaeTcs 3akoHy I'yka, Ha3pIBaeTcs
MIPENIETIOM ...

7.8. BOJIBIIMHCTBO MJIACTUYHBIX MATEPUAJIOB IPU UCIIBITAHUSAX Ha PACTSKEHHUE U CHKATHE ...

7.9. ®opmyia, KOTOpasi CBSI3bIBACT YIPYIHe MOCTOSIHHBIE H30TPOITHOTO MaTepraia, UMEeT BUJL. ..

7.10. CnocoGHOCTh MaTepHalla COMPOTUBIATHCSA Pa3pyLICHUIO NIPU IEHCTBUM HAa HETO BHEIIHEH
Harpy3Ky Ha3bIBaeTcs ...

7.11. Ilpu Harpyxenuu obpasua cwiamu F crpenku tenzomerpoB A u B nepemectumnucs Ha 10
neneHuit, a crpenka teazomerpa C — Ha 3 aenenus. basbr TeHzomeTpoB — 20 MM. [lena genenus mkaibt
tenzometpoB — 0,001 mm. Koadduuuent Ilyaccona marepuana oOpasna mo abCONIOTHOM BelIWYMHE
paBeH ...

7.12. Ha pucyHke NMOKa3aHa Auarpamma pacTspkeHus oOpasua auamerpom 0,01 M. Macmrad
Harpy3ku — 1 genenne — 0,007 MH. Ilpeaen npounoctu matepuana pasen  Mlla.

7.13. Jlns naacTUYHBIX MaTEPUANIOB 3a ONacHoe (IIpeesIbHOE) HapsKeHUEe IPUHUMAETCSI Ipees

7.14. Ha pucyHke 1oka3aHa Auarpamma c:kaTHsl 49yTyHHOTo o0pasiua quamerpoM 15 mm. Macitad
Harpy3ku — 1 nenenue — 0,02 MH. IIpenen npoyHocTH yyryHa npu cxxkatuu paseH  Mlla.

Tema 8: Pacuernl cTepikHeil Ha IPOYHOCTb U KECTKOCTH

8.1. CrepxeHb pacTSIHYT OCEBbIMHM CHJIaMH (CM. PUCYHOK). 3a/laHa JOMyCTHUMas BEITWYHHA
HOPMaJIbHOTO HAINPsLKEHNUS [G] U1 MaTepuana CTep>KHs. Y CII0BHE IPOYHOCTH UMEET BUL ...

8.2. Ha pucyHke 1mokasaH cTep»eHb, BEpXHUH KOHEIl KOTOporo 3akperieH. OO0beMHbIi Bec (Y =
0,078 MH/M®) u mipenen mpouroctn (o = 400 MITa) Matepuana crepxHs u3BecTHBL JlmmHa |, mpu
KOTOpOI! CTEep:KEHb Pa30pBETCS, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ MOMOIIBIO HIAPHUPHO HEMOJBHUYKHOW OIOPBI M CTEPIKHSA C
KECTKOCThIO TIOTIEPEYHOTO Cce4YeHuss Ha pacTsokeHnne EA (oM. pucyHok). Cuctema HarpyxeHa
PaBHOMEPHO DPACIpPEAEICHHON HArpy3Kol ¢ MHTEHCUBHOCTBIO (. JlomycTuMas BEJIMYMHA YIITMHEHMS
crepkus [Al] 3amana. Y cinoBue )eCTKOCTH UMEET BUTT ...

8.4. Ha cTepxeHb AeiCTBYeT paBHOMEPHO PacCIIpe/ieieHHAsl Harpy3Ka ¢ MHTEHCUBHOCTBIO ( (CM.
pHCYHOK). 3a7anbl BenmuuuHsbl: E, A, |, [A] — nomycTimMas BennyrHa yAIMHEHUS CTEP)KHS. MaKkcuMaIbHO
JOIyCTUMOE 3Ha4€HNE NHTEHCUBHOCTHU PAcIpeAeICeHHON Harpy3KH PaBHo ...

8.5. KononHa HaxoauTcCst o1 AeWCTBUEM COOCTBEHHOTO Beca U CHIIbI F, IpUII0KEeHHOM B LIEHTpe
TSDKECTU TIOTIEPEYHOro cedeHus (cM. pucyHok). M3pectHwl Benmmuunbl: F, H, t, y — oObeMHBIl Bec
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MaTepHuaia KOJIOHHBI, Gge — MPEJeNl MPOYHOCTH Ha cxkaTve. Buipaxenue st ko3dduuuenta 3anaca
MIPOYHOCTU UMEET BH] ...

8.6. CrepxHU (epMbl (CM. pUCYHOK) H3TOTOBIICHBI U3 XPYIKOTO MaTeprania. Y CIIOBUE MPOYHOCTH
IO JTOMYCKAaeMbIM HAIPSKEHUSIM B 00IlIeM BUJIE UMEET BUTT ...

8.7. Ha pucyHke noka3aH CTE€p>KEHb, HArpYKCHHbII paBHOMEPHO paclpeelIEHHON Harpys3Kkoi ¢
UHTEHCUBHOCTHIO (. Benwuwnbl H, E, ( u3BecTHBI. [O] — JomyckaeMoe IepeMeIleHHEe BEPXHEro
MOTIEPEYHOI0 CEYCHMsI CTeP KHsI 3a7aH0. MUHMMANIbHO JOMYyCTUMAs IJIOIAAb MOMEPEUHOro CeUeHus
IIPU 3TOM paBHA ...

8.8. Ha pucyHke mOKa3aH CTEp)KCHb, 3arpy)KeHHbIH nByms cwiamu F. [6c] — momyctmmoe
nepemenienue cedeHusi C 3anano. Benuwuunel: E, A, L — u3BecTHbl. MakCUMalbHO JOMYCTUMOE
3HaYeHue cuiibl F paBHoO ...

8.9. Crepxuu pepMbI (CM. pUCYHOK) U3TOTOBJICHBI U3 IIACTUYHOTO MaTepUalia ¢ OJJUHAKOBBIMH
mpesegaMu TEKy4eCTH Ha PACTHKEHHE U CKaThue. YCJIOBHE NPOYHOCTH (epMbl, U3 pacyera Io
JIOTTYCKAaeMBbIM HaIPSLDKEHUSM, UMEET BU ...

8.10. CrymeHuYaThlii CTEp)KEHb HAarpyKeH OceBbIMH cuiaMu. M3BectHwl: [c], = 100 MIla —
JI0IyCKaeMoe HalpsDKeHUE Ha pacTsbkeHue, [6]c = 500 MIla — gomyckaeMoe HampspKEHHE Ha CHKaTHE,
JIuHEeNHbIN pa3mep t =2 cM. MakcumallbHO 10IIyCTHMOE 3HaueHue napamerpa F paBHo MH.

8.11. Ha pucyHke nokazana cummeTpuyHas ¢pepma, HarpykeHHas cuiioit F. Benmuuunsl E, 4, L, o
U3BECTHBI. [Oc] — monmyctumoe nepemeiteHue ceuenus C 3a1aHo. MakCMMabHO JOMYCTUMOE 3HAYCHUE
cwibl F paBHo ...

8.12. CrymneH4aThlii CTep)KeHb (CM. PUCYHOK) Harpy»eH oceBbiMu cuiiaMu. Jlano: t=10 cm, [o] =
100 MIIa. MakcumanbHO 10IyCTUMOE 3HaueHue napamerpa F pasho  MH.

8.13. UsBectHbl BemuuuHbl: E, A, |, A (cM. pucyHOK). 3a30p A MOJHOCTHIO MEPEKPHIBACTCS, KOT/1a
cwiia F cTaHOBUTCS paBHOM ...

8.14. AbcomoTHo xecTkuii anemeHT CK mojBerieH Ha IByX CTEP)KHSAX U Harpy»keH cuioi F (cMm.
pucyHoK). M3BecTHBI BenuuuHbl: cuna F, nuHeiinslit pasmep |, [c] — nonmyckaemoe HampspkeHHe IS
Marepuana crepxkueil. Bec snmementa CK B pacuerax He yuuThIBaeTCs. MUHHUMAIBHO JOMYCTUMBIE
pa3Mepsl MOMEPeUHbIX CEUCHHH CTepIKHEeW UMeroT 3HaueHus: d =, t=_ .

8.15. Ctepxuu (pepMbl (CM. pUCYHOK) U3TOTOBJICHBI U3 TUIACTUYHOTO MaTepHasia ¢ OJIMHAKOBBIMU
npefenaMu TeKydyecTH Ha pacTsDKEHHEe U CKaTue. YCJIOBHE NPOYHOCTH (epMbl, M3 pacyera IO
JIOTTYCKaeMBbIM HaIPsLDKEHUSM, UMEET BU ...

Tema 9: Yuctslii casur. Pacuer Ha caBur (cpe3)

9.1. /Iga Baya nuamerpamu 01 COCAMHEHBI MEKAY COOOM C MOMOINBIO My(ThI, COCTOSIICH W3
BTYJIKH U JBYX mTH(TOB Auamerpamu dz. CoeauHeHHE TiepeaaeT KpyTAIuid MOMEHT, paBHbiid M. [Tpu
HEKOTOPOM 3Ha4eHUH M BO3MOXKEH Cpe3 IITHU(TOB MO CEUEHUSIM, KOTOpble 0003HAYEHbI BOJTHUCTHIMU
nuHuSMUA. 3HadueHus M, d1, [Tep] M3BeCTHBI. MUHUMAIIBHO TOMYCTUMBIH TUaMeTp mTU(Ta d2 U3 ycaoBus
IIPOYHOCTH Ha CPE3 PABEH ...

9.2. HanpsikeHHOE COCTOSIHUE «UHCTBIM CIIBUI» MMEET MECTO MPU Harpy>KeHUH TOHKOCTEHHOM
TpyOKH IO cXeMe, MOKa3aHHON Ha PUCYHKE ...

9.3. 3akoH ['yka npu 4uCTOM CIBUTE — 3TO ...

9.4. Tpu MeTaTMYECKHE IOJIOCHI (CM. PUCYHOK) COEAMHEHBI INTHPTOM. [Tep] — 3HAYECHUE
JIOTTYCKAaeMOTro KacaTeJIbHOrO0 HANpsDKEHUs Ha cpe3 JUlsl Marepuana mTH(Ta. YClIoBHE MPOYHOCTU
mrudTa Ha cpe3 uMeeT BUJ ...

9.5. Ha nepeBsanHyto netanp neictByer cuia F (cM. pucyHok). Ilpu HEKOTOpoM 3HaYEHUH CHIIBI
MPOMCXO/IUT CKaJbIBaHUE dJIeMeHTa abdc. 3BecTHbl BemuuuHbl: b, h, |, t, Tex — mpeaen npounocTu npu
CKJIBIBAHUU BJIOJIb BOJIOKOH. 3HAUE€HUE CHIIbI F B MOMEHT CKaJIbIBaHUS ONPEAEIACTCS BEIPAKEHUEM. . .

9.6. PazmepHOCTh MOAYTA CIBUTA — ...

9.7. Ha pucyHke mnoka3aHO KJIEEBOE COECIMHEHUE BTYJIKU C BaJlOM, IEpearollee KpyTAIIMM
MomeHT. 3amano: M, d, |, [tep] — momyckaemoe kacaTelbHOE HAMPSHKEHHE Ha Cpe3 KJIEEBOrO CIIOA.
VYcnoBre NpoYHOCTH Ha CPe3 KIEEBOTO €101 UMEET BUJ ...
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9.8. Ha pucynke nmoka3aHo COeIMHEHHE JIBYX JIUCTOB C MOMOIIbIO psia 3akienok. CoeanHeHNE
Harpy>keHO pPaBHOMEPHO PACHpPEECIICHHON MO KPOMKaMm JIMCTOB HArpy3Kol ¢ HHTEHCHUBHOCTBIO (.
W3BecTHbI BenmuuuHbl: J, |, d — tuamerp Tena 3akienkH, [Tep] — IOMyCKaeMOe KacaTelIbHOE HAMPSKCHUE
Ha cpe3 A 3akienku. M3 pacuera 3akiiennoK Ha Cpe3 MUHUMAIBHO JOMYCTHMOE YHCIO 3aKJIEMOK
OMPEJIESACTCS BEIPAKECHHUEM ...

9.9. HanpsikeHHOE COCTOSIHUE «YUCTBIN CIIBUTY MMOKA3aHO HA PUCYHKE ...

9.10. AnanuTHYeCcKO€E BHIPAKEHUE 3aKOHA | yKa pu 4MCTOM CIIBUTE UMEET BUT ...

9.11. Ha pucynke nokasan 060at, HarpyxenHbiii cuiioit F. Jano: d =1 cm, F = 0,01 MH, [t¢p] =
40 MIla — nomyckaemoe KacaTelbHOE HalpsKeHHE Ha Cpe3 FoJIOBKU 001Ta. MUHUMANBHO JOMYCTUMAS
BBICOTA F'OJIOBKHM 0OJITA U3 pacyeTa Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHke IMoOKa3zaHa JaMarpaMma HampsDKEHHM NOpu 4YucToM casure. 3akoH ['yka
BBITIOJIHSIETCS] HA YYACTKE ...

9.13. Hanpsi>keHHOE COCTOSIHUE «UUCTBIA CBUT MTOKa3aHO Ha pUCYHKE. [IITpUXOBBIMU JTUHUSAMU
MOKa3aH Xapakrep aedopManuu. YTiaoM CABUTA HA3BIBACTCS YTOI ...

9.14. Ha pucyHKe MOKa3aHO KJIeeBOE COeAMHEHHE TpexX JucToB. M3BectHo: b= 2 cm, | =3 cwm,
[tep] = 1,2 xH/cM? — omyckaeMoe KacaTelbHOE HANpsKEHHE Ha Cpe3 KJIEeBOTO Cos. MaKCHMAIbHO
JOMyCTUMOE 3HAaYeHHEe CUJIbl F 13 pacdera Ha cpe3 KJIEeBOTO CIIOsl paBHO kH.

Tema 10: Kpyrsammii MmomenT. [lepopmanmuu U HAaNpsKeHUst

10.1. Ha pucyHke nokasaH cTep»eHb, paboTaromuil Ha kpyuyenue. M3Bectusl Benuunns: M = 0,01
MH*M, d = 10 cM. 3HaueHHE MaKCHMMaJIbHBIX KacaTeabHbIX HampsbkeHuil B ceuenuu C-C paBHO
MIla.

10.2. Tlpu KpydyeHUHM CTEp)KHS KpYIJIOro IMONEPEYHOr0 CEUEHHUs HAaIpPsHKEHHOE COCTOSHUE
MaTepuasa BO BCeX TOUKaX, 3a UCKIIOYEHUEM TOUYEK Ha OCH CTEPKHS, — ...

10.3. Ha pucyHke mokaszaH CTyNeHYaThIid CTepP)KeHb, padoTaronmii Ha Kpy4yenue. Bemmuunsr L,
M, d, G 3aianbl. B3auMHbI# yros MmoBOpoTa MOMepeyHbIX cedeHuit A u D paBeH ...

10.4. Ha pucyHke 1moka3aH CTep)KeHb, paloTaromMii Ha KpydueHue. MaxkcumalibHOe
pacTsruBarollee HanpsbkeHue B Touke K 1eiicTByeT B HalpaBiIeHNH ...

10.5. IlycTs 3HaUeHHME KacaTEeJIbHOTIO HANpPSKEHHs T B TOUKe 1 momepeyHoro cedeHust pasHo 10
MIIa, Torma kacaTenabHOE HAMpsOKEHHE B TOUke 2 paHo  MIa.

10.6. Cteprxenb, paboTarolIuii Ha KpydyeHHe, Harpy>KeH paBHOMEPHO pacIipe/leIEHHbIM 10 JIUTMHE
MOMEHTOM C HHTEHCUBHOCTBIO M U cocpeioToueHHbIMU MoMeHTaMu M. KpyTsmiuii MOMEHT B cpeiHeEM
CEYEHHMH CTEPKHS, 10 a0COMIOTHON BEJIMYMHE, PaBEH ...

10.7. Ilpu Kpy4eHHH CTEPHKHS KPYIJIOro MOMEPEYHOr0 CEUEHHUS Yroji CABUTAa U3MEHSETCS BIOJb
paauyca 1o ...

10.8. Ha pucyHke noka3aH crep;keHb, paboTaromuii Ha kpyueHue. KpyTsmuii MOMEHT Ha cpeTHEM
IPy30BOM Y4aCTKE PaBEH ...

10.9. B campIX HalpsOKEHHBIX TOYKaxX ITOMEPEYHOrO CEYEHUs BaJla KACATEJIbHbIC HANPSHKEHUS
JOCTUTHYT MpeJieia TEKY4eCTH TOI/1a, KOT1a 3Ha4YeHHe MOMEHTa M paBHoO ...

10.10. PazmepHOCTB KacaTeIbHOTO HAIPSDKEHHUS ...

10.11. Ha pucyHke nmokasaH cTepkeHb, paboTaroluii Ha Kpydenue. KpyTsaimnii MOMEHT B C€4eHUN
C-C, mo abCoOTHOW BETMYMHE, PABEH ...

10.12. Ha pucyHKke moka3aH CTep>KeHb, pab0TaloMi Ha KpydeHue. M3BecTHbI BeTHuuHbL: d, Tr —
peie TEKy4eCTH MPU YUCTOM CcBUTE, N — KO3 UIIMEHT 3ariaca 1o TEKy4eCTH B CAMBIX HANPSKEHHBIX
TOUYKax. 3HaueHue M paBHO ...

10.13. Ilpu KpydyeHHH CTEpKHS C KOJBUEBBIM MONEPEYHBIM CEYEHHUEM DIIOPA KacaTelIbHBIX
HaIpsDKEHNH NIOKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke mokasaH cTep:KeHb, padoTaomuil Ha KpydeHne. MakcumalbHble KacaTelbHbIe
HaIPSDKEHUS B IIONIEPEYHOM CEUEHUU CTEPHKHS PABHBI ...

10.15. Ha pucyHke TmOKa3aH CTepKeHb, paboTalImMi Ha KpydyeHue. MakcuMmalibHOE
pacTsruBarollee HanpskeHue B Touke K 1eiicTByeT B HalpaBIeHUH ...

10.16. Ctepxxenb ckpyuuBaercss MomeHTOM M. OO6pasyromas AB 3anumaer nonoxenue AB’.
VYriom casura sIBIS€TCS yrodl ...

27



Tema 11: PacueT Ha IPOYHOCTH NPH KPYy4YeHUH
11.1. Tpyba ckpyumBaeTcsi nByMs MoMeHTamMH. Bemuuumnsl M u [t] 3agaHbl. MUHUMaIbHO
JOIYCTUMOE 3HaYeHUe napamerpa d U3 pacyera Ha MPOYHOCTB I10 JIOMYCKAEMbIM HANPSDKEHHSIM PaBHO

11.2. Ha pucyHke nokaszaH CTEp)KEHb, HArPY)KCHHBIA TpeMsi MOMeHTaMu. Bemuuunsl tr, d, M
n3BecTHbl. DakTudeckuii K03(h(HUITMEHT 3amaca MPOYHOCTH U3 pacueTa Mo HANPSKCHUSM PABEH ...

11.3. CrepxeHp KpyIJIOro IONEPEYHOro CEYEHUs M3 IUIACTUYHOrO MaTepuajia paboTaeT Ha
KpyueHue. B pacuerax mo JomyckaeMpIM HalIPsDKEHUSAM YCIIOBUE IPOYHOCTH UMEET BUL ...

11.4. JleBnrit koHel ctepxHst AB kpyrioro monepeynoro ceuenust guamerpom d (cM. pUCYHOK)
KECTKO 3allleMJIEH, ITpaBblil YCTAHOBJIEH B MOAIIUIIHUKE CKOJIbKEHUA. K CTEpKHIO IO IPSIMBIM YIJIOM
npukperieH peruar o |. Cucrema HarpyxeHa cuioit F. M3Becthsl Bennumssbt: d, |, tr — npexen
TEKy4YeCTH MIPU YHCTOM CABHIE JJIsl MaTepuana ctepxHs AB, Ny — Ko puImenT 3anaca no TeKy4eCTH.
W13 pacyera no 10mycKaeMbIM HANPsHDKEHUSIM MaKCUMAJIBHO JIOIYCTUMOE 3HAa4eHue cuibl F paBHoO ...

11.5. CtepxeHb ¢ KpYyTIIbIM TONEPEYHBIM CEYEHUEM, U3TOTOBJIEHHBIHN U3 IJIACTUYHOTO MaTepuana,
pabotaeT Ha kpyueHue. OnacHbIM (IIPeaeIbHBIM) HAIPSDKEHUEM U1l CTEPIKHS SBIISIETCS ...

11.6. CteprkeHb Kpyriaoro NornepevyHoro Ce4eHus U3 Xpynkoro Marepuaia paboTaeT Ha KpyueHue.
[Ipu pacyere no 10MycKaeMbIM HANPSDKEHUSM 3a MpeJleIbHOE HAPSKEHUE IPUHUMAETCSL. .

11.7. CrepxeHb KpYIJIOTO IONEPEYHOT0 CEUEHHUs W3 IUIACTUYHOIO MaTepuana paboTaeT Ha
Kkpydyenue. Ilpu pacdere mo JomyckaeMbIM KacaTelbHBIM HaNpsIKEHUSM 3a IPEebHOE HampsKeHue
MIPUHUMAETCA ...

11.8. Ha pucynke noka3zaH crepskeHb, paboTaromuii no kpyuenue. M3Bectas! Benuuunasi: M = 0,01
MH*wm, [t] = 50 MIla — nomyckaemoe KacarenbHOE€ HampspkeHue. M3 pacdera Ha MPOYHOCTH IO
JIONTYCKaeMBbIM KacaTeJIbHbIM HalpsyKEHUSIM MUHUMAJIbHO JOIYCTUMBIN JUAMETp CTEP’KHS paBeH
CM.

11.9. Ha pucynke noka3zana tpy0a, paboTaromas Ha KpydeHue. 3amgansl Benmmuuael: M = 0,05
MH#*wM, D = 20 cm, d = 15 oM, npezien TeKy4ecTd npu 4uctoM capure T = 100 MIla. daktudeckwuii
K03 (dULKEHT 3anaca U3 pacyera o TeKy4eCTH B CaMbIX HaNpPsSKEHHbIM TOUKAX PaBEH ...

11.10. Ha pucyHKkax Imoka3aHbl 4YEThIPE BapuaHTa HarpyKEHUs OHOTO U TOTO XK€ Bajla MOMEHTaMU
M, 2M, 3M v 6M. Ban Oyaet uMeTh HAaMMEHBIINN AUaMETp TPU eTr0 HArPY)KEHUH 110 BapUaAHTY ...

11.11. Ha pucyHke nokasaH cTep»eHb, paboTaromuii Ha kpyueHue. Eciu HanpaBiieHe MOMEHTa
M1 u3MEHHUTHP Ha MPOTUBONOJOXKHOE, TO MPOYHOCTH CTEPKHS U3 pacueTa I0 MaKCHUMaJlbHbIM
KacaTeIbHBIM HAIPSKEHUSM ...

11.12. Crepskenn paboTaeT Ha Kpyuenue. Benmnuunbl M u d 3a1anbl. M3 ycaoBHs paBHOITPOYHOCTH
10 HANPSDKEHUSM JUaMETP Baja Ha IPABOM I'PYy30BOM YYacCTKE PABEH ...

11.13. Ha pucynke mokasaH CTepKeHb, paboTaromuii Ha KpydeHue. 3aaanbl BeuuuHbl: d = 10 cm,
IpeJes TeKy4yecTH MpHu yuctoM casure T = 120 MIla, koaddunuent 3anaca no rekyuect N, = 2. 13
pacuera 1o A0IyCKaeMbIM KacaTeIbHbIM HAMPSKEHUSAM MAKCUMAJIBHO JIOIIyCTUMOE 3HAUEHUE MOMEHTA
Mpasuo  kH*wm.

11.14. CrepxeHb KpYIJIOTO IOMEPEUYHOTO CEUYEHUs M3 XPYNKOro Marepuaiga paboTaeT Ha
KpyueHue. [lomyckaeMmoe HanpsKeHHe onpeensercs no Gopmysie ...

11.15. Jlomyckaemoe HampspK€HUE s IUIACTUYHOIO MaTepuaia Ipd YHUCTOM  CIIBUTE
ompenensercs mo Gopmyiie [t] =
Tema 12: PacueTr Ha KeCTKOCTb IPH KPY4YeHHH

12.1. OTHOCHUTENBHBIN YTrOd 3aKpYYMBAHUS JUISl CTEPKHSI C KPYTJIbIM CEUEHHEM OIPEIEISIETCS 1O
dbopmyre ...

12.2. CTepiKeHb CKpyYHBaeTCs ABYyMs MOoMeHTaMH (cM. pucyHok). d = 10 cm, G = 8*10* MI1a, [1]
= 50 MIIa, [6] = 0,0017 pan/m. 13 pacueToB Ha TPOYHOCTH M KECTKOCTh MAaKCUMAIBHO JTOMYCTUMAs
BeIMYMHA MOMeHTa M paBHa _ MH*m.

12.3. Ha pucyHke moka3aHbl JBa CTEP>KHS W3 OJHOTO Marepuaia, paboTarliue Ha KpydeHHe.
[Tonepeunoe ceuenus crepxkus | — kpyr. Crepxens Il mycToTensiii ¢ monepeyHbIM ceyeHHEM B (popme
KoJsblia. OTHOILIEHHE )KECTKOCTU TIONEPEYHOT0 CEUEHUs CTEP>KHS | K dKECTKOCTH MONEPEUHOro CeUeHUs
crepxkHs Il paBHo ...
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12.4. Ha pucyHke Moka3aH CTEp)KE€Hb, UCHBITBHIBAIOIIMN Jeopmanuio KpydeHue. M3BecTHble
BenunHbl: M, d, G — Moaynb ciBura Matepuana cTepikHs, [@] — JOmycTUMBIA OTHOCHTEIBHBINA yroJ
3aKpy4MBaHMs. Y CIIOBHE )KECTKOCTH JIJISl CTEPAKHS UMEET BUL ...

12.5. Ha pucyHke moka3aH CTep)KeHb, paboTaroiuii Ha kpydenue. Bemmumunl L, G, Jp, [¢c]
(omyckaemslit yrous nosopota ceuenus C) 3agaHbl. MakCUMalIbHO JOITYCTUMOE 3HaYeHHe MoMeHTa M
PaBHoO ...

12.6. Ha pucyHKe moka3aH CTep»eHb, paboTatonmii Ha KpyueHue. M3sectHbl BeauuuHsbl: |, GJp,
M. Yron noBopora ceuenusi C paBeH HyI0, Korjaa MOMeHT M1 nMeeT 3HadyeHue ...

12.7. Pa3MepHOCTh OTHOCHUTEJIBHOTO yTJIa 3aKpYYUBAHUA ...

12.8. Ha pucynke mokaszaH Bai, CKpyurBaeMblii MomMeHTamu 2M, M, M. Bennuunst d, G u [0]
n3BecTHbl. Eciu [0] — nonmycTuMsblil yron 3akpy4nBaHusi, TO MaKCUMaJIbHOE KacaTeabHOE HalpsKeHUe
B IIOIICPEYHOM CEUEHHUH BaJla PaBHO ...

12.9. Ha pucyHke moka3zan crepkeHb JuuHo# | = 15 cm, paboraromuii Ha kpyueHue. KoHneBbie
CEUEHUS CTEP)KHS NOBEPHYJIUCh OTHOCUTENIBHO Apyr apyra Ha yroa ¢ = 0,017 paa. OtHOocUTENBHBIN
YToJ1 3aKpy4YMBaHUS PABEH ...

12.10. CrepxeHb, MOKa3aHHBIM Ha PUCYHKE, UCIBITHIBAET nedopmannio KpydeHue. V3BecTHBI
BenmuuHbl: M, |, [@c] — momyctumelii yron nmoBopora nomnepednoro ceuenus C B paguanax, G — Moyib
CIIBUTa MaTepuaja CTepkHsI. MUHUMAIBHO IOMyCTUMOE 3HaUeHHe auamerpa d paBHo ...

12.11. JleBbIil xoHen crepkHa AB (cM. pHCYHOK) >KE€CTKO 3allleMJIeH, MPaBblii yCTaHOBJICH B
HOJIIIUITHUKE CKOoNbxkeHusi. DnemeHT BC abcomtotHo xectkuit. W3Bectnwl Benmmumubl: |, GJ, —
’KECTKOCTh MOMEPEYHOro cedeHHs crepkHs AB Ha kpydenue, [8] — Jomyckaemas BelUYHHA
BEpPTUKaIbHOIO nepeMenieHus Touku C. MakcumanbHO 10IyCTUMOE 3HaueHue cuiiel F paBHo ...

12.12. MakcuManbpHBIi OTHOCUTEINIBHBIM YIOJI 3aKpy4dMBaHMs Ul CTEPXKHS, IOKA3aHHOIO Ha
pHCYyHKe, paBeH ... M3BectHbl Bennunnubl: M, d, G — MOIyb cliBUTA MaTepralia CTepPIKHSI.

12.13. Ha pucyHke moka3aH CTep)KeHb, CKpyYHUBaeMbIil TpeMsi MOMeHTaMu. Bennunnsr M, G, d,
[p]A-c (momycTHMBII B3aUMHBII YToJ MOBOPOTA KOHIIEBBIX CEUCHUI CTEPIKHS ) M3BECTHBI. M3 pacueTa Ha
KECTKOCTh MAaKCHMaJIbHO JIOMYCTUMOE 3HadeHue L paBHo ...

12.14. Ha pucyHke noka3aH OMacHbI y4yacTOK Bajia, paboTarolKi Ha KpyuyeHHe MpH 3HAYCHUSX:
M = 8 kH*wm, [t] =35 MIIa, [0] = 0,5 rpax/m, G = 0,8*10! ITa.

o pe3ynpraTaM NpoOBEPOYHBIX PACYETOB HA JKECTKOCTh M IPOYHOCTh MOKHO CKa3aTh, UTo ...
Tema 13: Ilonepeunasi cuia, U3rudarOUi MOMEHT U MX IMIOPHI

13.1. OxgHomporneTHasi KOHCOJbHas Oajnka HarpyxkeHa cuioit F. Pasmep | 3aman. 3naucHus
M3rudaronero MOMEHTa U MOMEePeYHOM CHIIbI 110 a0COJIIOTHOM BeIMYUHE B ceueHUH [-I paBHHEI ...

13.2. Banka anunoi | HarpyxeHna momenTom M. [Tonepeynas cuia mo JiMHe OANKY ...

13.3. JIByxnpoJsieTHasi KOHCOJIbHAs Oalika ¢ mapHUpoM HarpyxeHa cuinoi F = 2 xH. Jluneitnsiit
pasmep | = 0,5 M. MakcumanbHOE 3HaYCHNE N3rHOAOIIETO MOMEHTA B OaJlke 10 a0COIIOTHOM BETUUNHE
paBHoO ... (kH*Mm)

13.4. Cxema HarpyXxeHusi KOHCOJBbHOM Oallki BHEUIHEW Harpy3koil INOKa3aHa Ha PHUCYHKE.
3HaveHHe MaKCHMMAJIbHOTO M3THOAIOIIEro MOMEHTA TIPU MepeHoce mapel cuil ¢ MomeHToM M = Fl u3
ceueHus A B ceueHue B ...

13.5. Ha cxeme nmokaszaHa OTCE€UEHHas 4acTh OAJIKU M HarpysKa, JeicTByroniast Ha Hee. HeBepHbIM
ABIISICTCS YTBEP)KJCHHE, UTO N3THOAIOIINI MOMEHT ...

13.6. Dnropa n3rubarmuUXx MOMEHTOB MMOKa3aHa Ha pUCYHKe. B OTHOLIeHHH AeWCTBYROIIeH Ha
0aJIKy Harpy3KH, HEBEpHBIM SIBJISIETCS YTBEPIKICHUE, UTO ...

13.7. Omuomnponernas 6anka BC mmmnoii 31 Harpyxena cumoit F u momentom M. Tlonepeunas
cuna B cedeHuu -1 Oyner paBHa Hy: 10, €Cliv 3HaUeHue M paBHO ...

13.8. Ha pucyHke moka3aHa >1opa nonepeyHbIx cuil. [IpaBUIIbHBIM SIBISIETCS YTBEPKICHHE, UTO..

13.9. Ha cxeme noka3aHa OTCEYHas 4aCcTh CTEP>KHS U Harpys3Ka, AecTByromias Ha Hee. HeBepHbIM
ABJISICTCS YTBEP)KICHUE, YTO N3TMOAIOIINI MOMEHT ...

13.10. Ha pucyHke moka3zaHa OTCEUCHHAs 4acTh Oallku M Harpyska, ACHWCTBYIOIIas Ha Hee.
HeBepHbIM sABISETCS YTBEP)KIECHUE, YTO MOIIEPEYHAs CHJIA ...
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13.11. Opnomponernas ©Oanka BC mmnHoii 3| Harpyxkena cwinod (I u paBHOMEpHO
pacnpe/ielieHHON Harpy3Koil MHTEHCUBHOCTU (. MakcuMalibHble 3HAaUY€HHUsl M3rM0aroniero MOMEHTa U
MOTIEPEYHON CHIIBI IO a0COMIOTHOW BEIMYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke nokaszaHa 31iopa nonepeyHbix cuii. HeBepHbIM SIBIISIETCSA YTBEPKICHHE, UTO..

13.13. Ha cxeme mokazaHa OTCEYCHHAs 4acTh OalKd M Harpyska, JCHCTBYIOIIAs Ha Hee.
HeBepHbIM siBIsieTCS yTBEpKIEHUE, YTO U3TUOAIOIINI MOMEHT ...

13.14. KonconpHas Oanka mmHOM 2| Harpyxkena cwiamu F1 u F. Ceyenue I-I pacmonoxeno
O6eckoHeyHO O1u3Ko B 3azenke. M3rubaroninii MoMeHT B ceueHuu |- paBeH HyI 0, eciii 3HaYeHUE CUITbI
F1 paBHo ...

13.15. Dntopa u3rubdaroImx MOMEHTOB IMOKa3aHa Ha pUCcyHKe. HeBepHBIM sBIII€TCS YTBEPIKIACHUE,
YTO IONEpEeYHas Cuia ...

Tema 14: HanpsizkeHusi B ONePe4YHOM CeYEHHUHU CTEPKHSA NMPH MJIOCKOM U3ruode

14.1. MakcuManbpHbIe KacaTelbHBIC HANPSOKEHUS B OalKe MPSIMOYrOJLHOTO CEUeHUs, KOraa
¢dbopMa U pazMepsl MOMEPEYHOTO CEUCHUs M0 JUIMHE HE MEHSAIOTCS, BOSHUKAIOT B TOYKAX MOMEPEUYHOTO
CEUEHUs, B KOTOPOM ...

14.2. Dmropa pacnpenesieHuss KacaTelbHbIX HANPSXKEHUH IO BBICOTE MPSAMOYTOJIBHOTO
MONEPEYHOI0 CEUEHUs OAJIKU [10Ka3aHa HA CXEME ...

14.3. Jlns onpeneneHusi HOpMajabHBIX HAMPSOHKEHUH B TOYKAX MOMEPEYHOr0 CEUeHHUs OalKu MpH
TUTOCKOM M3THOe HCTIob3yeTcs popmyIa ...

14.4. KonconpHas 6ajika MpSMOYTroJbHOTO cedeHus ¢ pasmepamu b u h Harpyxena cumamu F.
Jluneitnpiii pazmep | = 10h. OTHOMICHNE MaKCHMATTBHOTO HOPMAJILHOT'O HAMPSDKEHHS K MAKCUMAIIbHOMY
KacaTeJIbHOMY HAMpPsUKEHHIO B O0alKe (Omax/Tmax) PaBHO ...

14.5. Ilpu onpeneneHny HauOOIbILIETO0 HOPMAIBLHOTO HANPSYKEHUS B IONIEPEYHOM CEUEHUH OaJIKu,
MIPH IJIOCKOM U3TUOE, UCTONB3YIOT GOpMYIy ...

14.6. Konconb mymmHo# | mpsiMmoyronbHOTO ceueHus ¢ pazmepamu b u h Harpyxena cuinoii F. Tlpu
YBEJTMYEHUH JTUHEWHBIX pa3MepoB OaJIKH B JiBa pa3a MaKCHUMaJIbHOE HOPMAJIbHOE HAMpPsKEHUE ...

14.7. Ha KOHCOJIbHYIO CTYIEHYATYIO Oanky jmnHou 2| 1eficTByeT paBHOMEPHO pacripe/ieieHHas
Harpyska HHTeHCUBHOCTH (. [TornepeuHoe cedeHe IeBoii CTyIeHn — KBaapart ¢ pazmepamu bxb, mpasas
— UMEEeT MpSIMOYrojibHOEe ceueHue ¢ pasmepamu b um 2b. MakcumanbHOe 3HaYCHHE HOPMAIBHOIO
HanpspKeHus B O6ajke paBHO ... (KoHIEHTpaluio HanpsHKeHU He YUUTHIBATS).

14.8. OmgHomposneTHas KOHCOJbHAas Oajka TPSMOYTOJIBHOIO cedeHus ¢ pasmepamu b u 2b
HarpyxeHa cuioii F. JIuneitnbie pasmepst b u | = 20b 3agansl. B ceuenun -1 3HaueHne MakCHMalbHOTO
KacaTelbHOI0 HAaPsLKEHUsST paBHO T. MakcUMaabHOE HOPMAaJbHOE HaIpshKEHUE B OaJIKe PaBHO ...

14.9. Dmtopa pacnpeeseHuss HOpMaTbHBIX HAMPSHKEHUN TTPU YUCTOM M3THOE OaNKK, MOKa3aHHOM
Ha CXEME, UMEET BUL ...

14.10. 'eomeTprueckoe MECTO TOUEK B MOMEPEUHOM CEUEHHMH CTEpPXKHS MpHU U3rH0e, B KOTOPBIX
HOpMaJIbHbIE HANPSYKEHUS PaBHBI HYJII0, HA3bIBAETCA ...

14.11. Ilpu miocKOM MOMEPEYHOM HM3rMOe B TOUKAX IMOMNEPEYHOro CEYeHHs! B OOIIeM ciy4yae
BO3HUKAIOT HaIpsHKEHUS.

14.12. Dmropa pacnpeneneHuss HOPMaJIbHBIX HAIPSDKEHUW IO BBICOTE cedeHmst Oanku -1 ¢
pa3mepamu b u h umeer Buy ...

14.13. Kosncosb mmHoi | npsmoyrosibpHOro ceveHus ¢ pasmepamu b u h marpyxena cusoii F. Eciu
BbICOTY N yBeNMYHTH B JBa pa3a, a MHUPHHY D yMEeHbIINTH B /Ba paza, MaKCHMallbHOE HOPMAJIbHOE
HanpspKeHue B Oajke ...

14.14. KonconpHas Oanmka anuHOW | mMMeer nBa BapwaHTa PACHONOXKEHHS MPSIMOYTOJIBHOTO
norepeuroro ceuenus. Cuma F, muneiinsie pasmepbl b u h 3amanel. B omacHoMm cedenuu Oaiku
OTHOIIIEHHE HANOOJIBIINX HOPMAIBHBIX HANPSHKEHHI GA\OB PaBHO ...

14.15. lnst onpeenieHnst KacaTeIbHBIX HAIPSHKEHUH B TOYKAX MOTIEPEYHOTO CEUCHHS OaNKH, IPU
TUIOCKOM TOTIEPEYHOM H3THu0e, UCTIONB3YIOT GOpPMYIY ...

Tema 15: Pacuyer 0a/10K HA MPOYHOCTH

15.1. OpHomponerHas nepeBsiHHas Oanka gouHOW | = 6 M HarpyxeHa paBHOMEPHO

pacrpeeieHHOW Harpy3Koi HHTeHCHBHOCTH (. InameTp momnepednoro ceucnus d = 30 cMm. 3HaueHue
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JI0ITyCKaeMoro HopMmajibHoro HanpsbkeHus: [ = 10 MIla. M3 pacuera Ha IpOYHOCTH O HOPMaJIbHBIM
HaMpPsLKEHUSIM MaKCUMaJlbHO JOMYCTUMOE 3HAaUeHHE HHTEHCUBHOCTU Harpy3ku g pasHo _ (kH/m)

15.2. KoncomnpHast 6asika JyinHONW HarpyskeHa cuiioi F. CedeHnue npsamMoyroyibHoe ¢ paszmepamu b
u h. B ceyenun I-1 makcuMaibHOE HOpPMaJbHOE HAIMpPSHKEHHE paBHO ©. IIpemen TeKydecTH yist
MaTepuaia 0anku o 3aaaH. KoagdunueHt 3anaca mpoyHOCTH O HOPMaIbHBIM HAIPSKEHUSIM PABEH...

15.3. banka uMeeT mpsMOYTOJIbLHOE MONEepPEeYHoe ceueHue ¢ pasmepamu 2b u 3b. IIpu noBopore
MOTIEPEYHOTr0 CEYEHUS U3 MOJIOKEHUsI A B IMOJIOKeHHe B rpy3onoabeMHOCTh Oaiku, U3 pacyera 1o
HOpPMAaJIbHBIM HANpPsDKEHUSM, . ..

15.4. TIpu pacuete 6ajiku Ha IPOYHOCTH MO KacaTeJIbHBIM HAIPSDKEHUSIM, Koria popma u pa3Mepbl
IIONIEPEYHOI0 CEUYEHUS 10 JUIMHE HE MEHSIOTCS, ONTAaCHBIM CUMTAETCS CEUEHHUE ...

15.5. OgnonponeTrHas Oanka aauHON | HarpykeHa B cepeauHe mpojera MomenTom M. dopma u
pa3Mepsl MOMEPEYHOTO CEYEHUS 10 JJIMHE OAJTKU HE MEHSIOTCS. 3HaYeHUE JJOMyCKaeMOro HOpMajIbHOTO
HampsDKeHUs A marepuana Oanku [o] 3amaHo. M3 pacdyera Ha HPOYHOCTH MO HOPMAaJbHBIM
HaMPSKEHUSM MOMEHT COTIPOTUBIICHUS MONEPEYHOTo ceueHus mpu u3ruode Wy 1omkeH ObITh He MEHBIIIe

15.6. KoncospHas 6ajika MpsiMOYTroJIbHOTO ceueHus ¢ pasMepamu b u 2b Harpy)xeHa paBHOMEPHO
pacrpeielieHHOlW Harpy3koi. JlomyckaemMoe HOpMaibHOEC HAmpspKeHHE I MaTepuana Oanku [o]
3amaHo. M3 pacdyera Ha MPOYHOCTH O HOPMAIBbHBIM HAMNPSHKEHUSM MaKCUMAaIbHO JOIYCTHUMOE
3HaYEHUE UHTEHCUBHOCTH Harpy3Kku (| paBHO ...

15.7. Ilpu miockoM u3rude MaKCHMalbHble HOPMAJIbHBIE HANPSDKEHUs JEHCTBYIOT B TOYKaX
[IONEPEYHOI0 CEUEHUH, ...

15.8. OnHomposeTHas ABYXKOHCOJIbHasi Oayika HarpyxkeHa cuioil F. K Ganke monmomHUTENbHO
npukianeBaercs cuia Fi = F. C u3MeHeHHeM CXeMbI HarpyXKeHUS MPOYHOCTh OAJIKH ...

15.9. KonconbHast 6alika MpsIMOYTOJIBHOTO ceueHus: HarpyxeHa cuioil F = 3 kH. Jlomyckaemoe
HOpMaJIbHOE HampsDKeHHE i MaTtepuana Oanku [c] = 160 MIla, nunelnsi pasmep b = 20 mwm.
HawuGonpmias mmHa koHcou | M3 pacuera Ha MPOYHOCTH IO HOPMAJIbHBIM HANPSHKCHUSIM paBHA __ CM.

15.10. /IBe Oasiku OJMHAKOBOTO MONEPEYHOrO CEYEHHUsI M3TOTOBJIEHBI M3 OJHOTO MarepHuaia u
Harpy»eHbl PaBHOMEPHO pacHpeneseHHON Harpy3koll ¢ WHTEHCHBHOCTHIO (. bamku Oyayt
PaBHONPOYHBI, KOTAa JUIMHAa KOHcomu |1 paBHa . BuusHneM kacaTenbHBIX HaNpsKEHUN
npeHeOpeyb.

15.11. KonconpHas Oanka jmuHOW | HarpyxeHa MmomeHToM M. 3Ha4yeHHE IOIMYCKaeMOTrO
HOpPMaJbHOTO HalpsikeHus [o] u3BecTHOo. M3 pacyera Ha MPOYHOCTH 1O HOPMAJIbHBIE HANPSKEHUSM
MHHHUMAJBHO TOMYCTUMOE 3HAUCHUE AUaMEeTpa MONepeYHOro ceueHus d paBHo ...

15.12. KonconpHas 6anka guHo# | = 1,5 M Harpy)xeHa paBHOMEPHO pacipe/e/icHHON Harpy3Kou
uHTeHcuBHOCTH ( = 640 H/M. IlonepeuHoe ceyenue — paBHOOEIPEHHBINA TPEYronbHUK. Jlomyckaemoe
HOpMaJbHOE HampsbkeHue g matepuana Oanku [6] = 160 MIla. 13 pacdyera Ha MpOYHOCTH MO
HOPMAJIbHBIM HAIIPSHKCHUSIM Pa3Mep MOMepeuHOoro cedeHus oanku b pasen  (cm).

15.13. Ilpu pacuere Ganku Ha MPOYHOCTH MO HOPMAJIBHBIM HAIpPSDKEHUSM, Koria ¢opma u
pa3Mepbl OMEPEUYHOT0 CEUEHUs MO JUIMHE OaJIKK HEe MEHSIIOTCS, ONTACHBIM CYMTAETCS CEUYEHHUE ...

15.14. OmHonponerHas Oanka amuHo# | Harpyxena momenTtoM M. K Oanke NOMOTHHUTETHHO
npukiaagsiBaeTcss MoMeHT M1 = M. C u3MeHeHneM CXeMbl Harpy>KeHUsI POYHOCTh OalKd ... YUeCTh
TOJIbKO HOpPMaJIbHbIE HANPSKEHUS.

15.15. Omuomponernas Oanka juHOM | Harpyxkena cwumoit F. CeueHuwe mpsMOyroinHoOe ¢
pasmepamu 2b u 3b. Ilpemen Tekydectn anst marepuana Oanku or 3amaH. Koaddunment 3anaca
MIPOYHOCTHU IO HOPMaJIbHBIM HANPSXKEHUSIM PABEH ...

Tema 16: Ilepememiennst npu n3rude. Pacuer 0a10K HA )KeCTKOCTh

16.1. Konconphas Ganka mmuaoi | = 80 cm Harpykena momerntom M = 40 Hwm. ITomepeunoe
cedenne GanKu MpAMOYTronbHUK: b =4 cm, h = 0,6 cM. Moayns ynpyroctu Matepuana E = 2*10° MIla.
Pannyc xpuBu3HbI Oanku B ceuenuu -1 pasen  (M).

16.2. KoHnconpHas Oanka miuHOW | HarpyxeHa paBHOMEPHO paclpeleNIiCHHOW Harpy3Koi
HHTEHCUBHOCTBIO (. Moayne ympyroctu martepuana E. Ceuenume Kpyrioe auamerpom d. Pammyc
KPUBU3HBI OCU OAJKN B OMACHOM CEYCHHH PABEH ...
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16.3. CrepxeHb U3 OJHOPOIHOTO MaTepHala Harpy>keH MoMmeHTaMu M. JKecTKoCTh ONepeyHoro
ceuenus Ha u3rud Elx mo anmune nocrosinua. Pagmyc KpUBU3HBI p OCH CTEPXKHS PaBEH ...

16.4. Crepxxenn anuHou | HarpykeH MmomenTamu M. JKecTKOCTh MOMEPEUYHOT0 CEUCHHUs Ha N3THO
EJx mo nnmune moctosiHHa. [Ipu yBenmuueHMM JUIMHBI CTEP)KHS B J[BAa pa3a pajlyC KPUBHU3HBI P OCH
CTEPXKHS ...

16.5. JlepeBsinHasi Oajika MPSIMOYTOJBHOIO CEUEHHUsS MIMPHHON D = 6 cMm BeicoTOl h = 4 cMm
M30THYTa Ha Jyre OKPYXHOCTH pammycom 40 M. Moayns ympyroctn nepesa E = 10* MIla.
MaxkcuManbHOe HanpspkeHue B 6anke papao  MIla.

16.6. OgHonposietHast Oanka jumHOM | B cepenuue mposera Harpyxkena cuioii F. JXKectkoctsb
IIONEPEYHOro ceueHus Ha u3rud EJx moctosnHa no pune. [lpyu yBenuueHnn AuMHBI IpOJeTa B 1Ba pasza
MaKCHUMaJIbHBIA TPOTHO ...

16.7. Konconp anunoi 2| HarpyxeHna 1syms MOMeHTaMu. JKeCTKOCTh MOMEPEYHOro CEUCHUs Ha
u3ru6 EJx no mune nocrosiHHa. [Iporu6 cBoO0IHOT0O KOHIIA KOHCOJIM PaBEH O, €CIIU 3HAaU€HUE MOMEHTA
M paBHo ...

16.8. Ha pucynke moka3aH NpUMEpHBINA BUA U30THYTON ocu Oanku. Cxema HarpyKeHus Oaliki,
COOTBETCTBYIOIIAs MPEICTaBICHHON (hopMe n3rnda, mokazaHa Ha CXeMe ...

16.9. KoHconp Ha NOJIOBUHE [JIMHBI HAarpy’K€Ha PaBHOMEPHO paCHpeNesIEHHOM Harpy3Kou
uaTencuBHocTH ( = 20 kH/M. Moxyns ynpyroctu matepuana 6anku E = 10* MIa, pasmep | = 2 m.
[Iporu6 Ha cBOOOIHOM KOHIIE KOHCOJM HE JOJDKEH IpeBbImath [O] = 1 cm. M3 ycrnoBus xecTkocTu
JMaMeTp MmornepevyHoro ceyenus d pasen  (cm).

16.10. KonconpHas Oanka mmuuoi 2| marpyxkena cuioit F u momentom M = Fl. Pasmepst
MOTIEPEYHOTr0 CEYEHUs IO JUIMHE Oaiku He MeHsitoTcs. Monyns ynpyroctu marepuana E. dopma
M30THYTOW OCH OaJIKu Ha NEPBOM YYACTKE OIMCHIBACTCS KPUBOM HopsiIKa, & Ha BTOPOM

MOPSAIKA.

16.11. OxgnomnposieTHast Oanka JiuHO#M |, BeicoTOM h HarpykeHa paBHOMEPHO pacipe/IeeHHON
Harpy3koi. Pajnyc KpuBU3HBI HEHTPAIBbHOTO Clos OaJIKM B cepelluHe mpojieTa paBeH p. KecTKocTh
nornepeyHoro cedenust Ha u3ru0 EJx mo Bcelt qmHe mnocTosHHAa. MakcuMmanbHOE HOpMaibHOE
HanpsbkeHue B Oanke paBHO ... (BiausHue nonepedHoil cuibl Ha H3MEHEHHE KPUBHU3HbBI HE YUUTHIBATD).

16.12. Vyacrok Oanku Harpy>k€H paBHOMEpPHO pacIpe/ie]IeHHONW Harpy3Kod MHTEHCUBHOCTH (.
Monyne ynpyroctu matepuana E. Ilo anmHe ydacTka pa3Mepsl IONEPEYHOIO CEUEHUSI HE MEHSIOTCH.
®opma ocu U30THYTOM OaJKK Ha TaHHOM Y4acTKE OMUCHIBAETCS KPUBOI MOPSIAKA.

16.13. Koucouns qmunoii | Harpyxena cuoii F. Ceduenne Ganku npsMoyroibHOe ¢ pa3mepamu b u
h. Monyns ynpyroctu matepuana E. Ilpu yBenumuenun nuueitHbix pasmepoB (I, b, h) B aBa pasa
3Ha4eHHEe MaKCUMAaJIbHOTO Mporuoa ...

16.14. KonconbHast 6anka qmuHo# 2| Harpyxena cuiamu F. Moayns ynpyroctu marepuana E,
0CeBOM MOMEHT MHepLuu ceueHus Jx 3aaanbl. [Iporu6 KoH1IEBOTO ceueHMs MPUMET 3Ha4eHue O, Kornaa
3Ha4YeHUe CUIIbl F paBHoO ...

16.15. KoHconp HarpyxeHa BHEIIHUMU MOMEHTaMu. [IpuMepHBI BUJ M30THYTOM OocH Oaiku
[IOKa3aH Ha CXEME ...

Tema 17: Buabl HarpyKeHusi CTEPKHSA

17.1. Tlpu 3a1aHHOM BapuaHTe Harpy»KeHUsl paMbl BHEIIIHUMH CUJIaMU y4acTok I paboraer Ha ...

17.2. OnieHKy NpOYHOCTH MaTepuasa Mpy 3aJaHHOM HaIpsSyKEHHOM COCTOSIHUM B OMACHOM TOYKE
CTEPXHS C KPYTJIbIM CEYEHHEM ITPOBOJAT C UCIIOJI30BAHUEM TEOPHUIl IPOUHOCTHU MIPU:

17.3. [lpu 1aHHOM BapHaHTE HATPY)KEHHsI CTEPIKEHb MPSIMOYTOJILHOTO CEYCHUs ¢ pa3Mepamu b u
2b WCIIBITHIBACT ...

17.4. Pama kpyryioro cedeHusi HarpyxeHa cuioi F. KpydeHne u miockuii monepedHbpiii u3rud
UCTBITHIBACT(-IOT) Y4aCTOK(-KH) ...

17.5. Cxema HarpyXeHUsI CTEpKHS KBAJPAaTHOTO CEUYEHUsS] BHEIIHMMHU CHJIAMHU IIOKa3aHa Ha
pUCYHKE (OgHA Cuia JIEKUT B IUIOCKOCTH 4YepTeka, BTOpas — MEPHEHAMKYISPHO IUIOCKOCTH).
Hedbopmaruu (pacTsikeHUE, KpydeHHE U TIOCKUH MOTMEepEeYHbIA N3ru0) OJHOBPEMEHHO BO3HUKAIOT Ha
ydacTke (-ax) ...
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17.6. CxemMa HarpyxeHusi CTEp)KHS BHEUIHUMHM CHJIAMU IPEJCTaBI€HAa Ha pUCYHKe. JlIMHBI
y4aCTKOB OJIMHAKOBBI M paBHbI |. TpeTHii y4acTOK CTEPIKHS UCIIBITHIBACT 1e(HOPMAIIHH ...

17.7. Cxema HarpyXeHusi pambl IOKa3aHa Ha pucyHKe. [lepBblii y4yacCTOK HCHBITBIBAET
, BTOpOi .

17.8. Ilpu naHHOM BapuaHTEe HArpy>XeHHUs cTepkeHb | paboTaer Ha HedopMaIUIO PaCTSHKEHUE.
Ecnu ynanuts ogny cuity F, To ctepkens | Oyner UCHBITHIBATS ...

17.9. CrepxeHb NpsSMOYroJbHOTO ceueHus ¢ pasMepamu b u 2b marpyxen cunamu F u Fi.
CrepsxeHb paboTaeT Ha YUCTHIM KOCOIl U3rud, Koraa 3HaueHue cuiibl F1 paBHo ...

17.10. Ilpu 3agaHHOM BapHaHTE HArpy>K€HUs BHEIIHMMM CUJIAMM CTEP)KEHb IPSIMOYTOJILHOTO
CEeUYeHUs ¢ pa3Mmepamu b u 2D ucrbIThIBACT ...

17.11. Pama Kpyrjoro monepeuHoro cedyeHus HarpyxeHa cuwiamu F u 2F. Vuyacrokx pamsl |
UCIBITHIBAET ...

17.12. Cxema HarpyXKeHHsl paMbl BHEIIHUMH CHJIaMM IIOKa3aHa HA PUCYHKE. Y4acTOK pamsl [
OyZIeT UCIBITHIBATH AehopMalio KpydeHHe, Kora 3HaueHue Cuiibl F1 paBHo ...

17.13. Cxema HarpyeHusl paMbl KPYTJIOTO MTONEPEYHOI0 CEUCHUSI TOKa3aHa Ha PUCYHKE. Y UaCTOK
pambl | HCTIBITHIBAET ...

17.14. Ha crepxenb AeicTBYIOT BHemHue cuiibl F u 2F. Ceuenue npsMoyroibHOE ¢ pa3MepamMu
b u 2b. YyacTku cTepiKHst HCIIBITHIBAIOT: a) 1 — KpydeHue, 2 — Kocoi u3ruo; 6) 1 — miockuii monepeyHblit
u3ruod, 2 — Kpy4eHHe U TIOCKUH MONePeYHbIi U3ru0; 6) 1 — Kpy4eHHe U TUIOCKUIN TONepeyHblil H3rHo,
2 — xocoii u3ru0; 2) 1 — KkpyueHue u IIOCKHI TOMePEeYHbIi U3ruo, 2 — KpydeHUe U KOCOH M3THO.

Tema 18: IIpocTpaHcTBeHHBbINH U KOCOI U3rH0

18.1. ITonepeuHoe cedeHne CTEPHKHS MPSAMOYTOIbHUK ¢ pasmepamu b u 2b. TTnockocTs neicTus
M3rudaronero MoMeHTa M pacrnoiiockeHa Haj yrioMm 45° K IIaBHBIM IIEHTPAIBLHBIM OCSM. 3HAYCHHE
MaKCHMaJbHOTO HOPMAaJIbHOTO HAIPSKEHUS B JAHHOM CEYEHUU PABHO ...

18.2. CtepxeHb KBaJIpaTHOTO CEUEHUsI HArpy»eH BHeIIHUMU cuiiamu F u 2F. JIunelinblie pazmepsl
b u | = 10b 3aganbl. 3HaUCHWE HOPMAITLHOTO HAIIPSHKEHHS B TOUYKe B paBHO ...

18.3. Creprxenpb anuHoM | psMoyronbHOTO ceueHus ¢ pazmepamu b u 2b Harpyxen MomeHTOM
M. ITnockocTh AEHCTBUS MOMEHTA paciioyioxkeHa o yriiom 60° k ocu y. Moaysb ynpyrocTu Marepuana
E, pa3zmep b usBectubl. JIuneitnas nepopmaius B Touke B, B HampaBlieHMH OCH CTEPKHS, JOCTUTHET
3HA4YEHUs €, €CIIM MOMEHT M OyZEeT paBeH ...

18.4. Ctrepxenb HarpyxeH cwioi F, kotopas pacnoyioxkeHa Haj yrioM o = 30° Kk BepTHKaIbHON
OCH CHMMETPHUH U JIKHT B IUIOCKOCTH ceueHus. JIluneinbie pasmepsl b u | 3amansl. HopmanbHoe
HanpspkeHue B Touke B ceuenus I-1 pasHo ...

18.5. CrepskeHb MPAMOYTOJIBLHOTO cedeHus ¢ pazmepamu b u 2b, mmnoii | Harpyxen MmomeHTOM
M. TlnockocTh JOeMCTBUS MOMEHTa pacroioKeHa MoJ yrioM 45° K IJIaBHBIM LIEHTPAIbHBIM OCSM
ceueHus. OTHOLIEHNE 3HAUEHUH HOPMaJIbHBIX HanpsbkeHui B Toukax B u C paBHo ...

18.6. CreprkeHb KBaJJpaTHOT'O CEUEHUS HAarpy»eH BHEITHUMHU cuiiamu F u F1. JIuneitHbie pa3mepsl
| u b 3agansl. Hopmanshoe Hanpsikenue B Touke B paBHO Hyimio, Koraa cua F1 paBHa ...

18.7. IIpu kocoM n3rube MOIHBIN MPOrUd CEYeHUsI CTEPKHS OMPENeIeTCs KakK ...

18.8. CrepskeHb MPSIMOYTOJIBHOTO cedeHus ¢ pazmepamu b = 2 cm, h = 3 oM, mmmnoit | = 40 cm
Harpy’keH BHEUIHMMHU cuIaMu. MartepHuain CTep)KHsA OIMHAKOBO pabOTaeT Ha pacTsHKEHHUE U CxKaTue.
Jlonyckaemoe HanpsikeHue s Marepuaina [6] = 160 MlIla. 13 pacuera Ha mpoyHOCTH MO HANIPSKEHUSIM
3Ha4yeHue cuibl F paio  H.

18.9. Crepxens anuHoi | mpsMoyroabHOTO cedeHus ¢ pazmepamu 2b u 3b Harpyxen cunamu Fi
u F2. I3mepennslie nuHelinble qegopmariu B Toukax B 1 C 1o HampaBiIeHUIO OCH CTEP)KHS OKa3aJIuCh
oauHakoBbl. CieioBarebHoO, oTHoIIeHue Fi/F2 pasho ...

18.10. CrepskeHb IPSMOYTOIBHOTO CeYeHus ¢ pazmepamu 2b u b Harpyxen cuoii F, nexarnieii B
IUTOCKOCTH ceueHus Xy mox yriom 30° Kk ocu Y. Moayns ynpyroctu marepuia E u pasmep | 3amansi.
JIuneitnast neopmanus B Touke B 1o HampaBiIeHUIO OCH CTEPKHS paBHA ...

18.11. CrepkeHb MPSIMOYTOJIBHOIO CeueHHs ¢ pasMepamu b u 2b Harpysken cumoit F, nexarieii B
wiockoctu Xy. Pasmep | 3anan. HopmaneHoe HanpshkeHUe B TOYKE A paBHO ...
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18.12. CrepkeHb KBaIpaTHOTO CEUEHUs HarpykeH BHemHMMH cuiamu F u 2F. Jluneiinblie
pasmepbl | u b 3amanpl. 3HaYeHHE MAKCHMAIBHOTO PACTATHBAIONICTO HOPMAJIBHOTO HAMPSDKCHHS B
CTEPXKHE PaBHO ...

18.13. B momepedyHOM MPSIMOYTOJBHOM CEUCHHMH CTEpKHsS ¢ pasmepamu b u 2b ompeneneHs
3Ha4yeHus u3rudaromumx MomenToB My = 2M u My = M. HopmanbHoe HanpsbkeHne B Touke B paBHO ...

18.14. KoHconpHas O6anka HarpykeHa MomeHTamMu M u 2M. CeueHne npsiMOYTOJIbHOE C OCEBBIMU
momeHTamu conpotusienust Wy = 2W, Wy = W. Marepuan 6anku o1uHaKoBO pab0TaeT Ha pacTsHKEHHE-
ckarue. Jlomyckaemoe HOpManbHOE HampsbkeHue [o] 3amaHo. M3 pacuera Ha MPOYHOCTH IO
HOPMaJIbHBIM HaIPSKEHUSIM MUHUMAJIBHO JIOIIYCTUMOE 3HaUEHUE napamerpa M paBHoO ...

18.15. CreprkeHb IPSIMOYTOJILHOTO ceueHus ¢ pasMepamu b u 2b, munoii | Harpyxen BHEMTHUMMU
cunamu F1 u F2. 3Hauenne HopManbHOTO HANPsHKEHUS B TOUKe B OyneT paBHO 3HAUECHUIO HOPMAIBHOTO
HanpsokeHus B Touke C, koraa otHouienue Fi/F2 paBHo ...

Tema 19: U3rud c pacrsizkeHHeM-CKaTHEM

19.1. CrepkeHb Kpyriioro ceuenus auamerpom d HarpyxeH cuiioil F. 3HaueHne MakCHMaaIbHOTO
HOPMaJIbHOT'O HaIPSLKEHUS PABHO ...

19.2. CryneHuatslii CTep:KeHb HarpyxeH cwioit F. Jluneiinwiii pasmep b 3aman. 3Hauyenue
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B CTEP’KHE PABHO ...

19.3. Cxema nHarpyxeHus crepxHs cwiamMu F u F1 = F nmokazana Ha pucynke. [lonepeunoe
CCUCHHE — PaBHOOCAPCHHBIN TPEYrOJLHUK C pa3MepoM ocHoBaHus D u Beicoroir h. Ilpu cmene
HampaBlieHUsT cuiibl F1 Ha MPOTHBOIONIOXKHOE MaKCHUMAaJbHOE pACTATHBAIOIIECE HAMpsHKECHUE B
MOTNIEPEYHOM CEUEHUU CTEPHKHS ...

19.4. Crepxenb kpyrioro ceuenust muametpoMm d Harpyxen cwiamu F u Fi=F. Tlpu cmene
HaIpaBJIeHUs1 CHIIbI F1 HA MPOTUBOITI0JIOKHOE MAaKCUMAJIbHOE HOPMAJIbHOE HAIIPSHKEHHUE ...

19.5. Crepxenn Harpyxen cuiamu F u 2F. Jluneitnbiit pasmep b 3aman. 3HaueHHe HOPMAIBHOTO
HanpspkeHus B Touke K nmonepeyHoro ceueHust paBHo ...

19.6. CtepkeHb KBaIpaTHOTO CEYEHHs CO CTOPOHO# D HarpyxkeH aByms cwiamu F. Ecim
W3MEHUTh HalpaBiIeHHE OJHOM M3 CHUJI Ha MPOTHUBOIIOJIOKHOE, TO 3HAYEHHE MaKCUMAaJIbHOIO
HOPMaJIbHOTO HAMPSIKEHHUS ...

19.7. CrepkeHb KBapaTHOTO CEYCHHUS CO CTOPOHOM D HArpy»keH BHEITHUMH CHJIaMH. 3HAYCHHE
HOPMAaJIbHOTO HANpPSKEHUsI B TOuke B paBHoO ...

19.8. Ctepskenb Kpyriioro ceueHus quamerpoM d Harpyken nByms cuiiamu F u F1 = F. [1pu cmene
HampaBlIeHUs] CUITBI F1 Ha MPOTHBOIMONIOKHOE 3HAU€HHE MaKCUMAIIbHOTO HOPMaIbHOTO HAMPSIKEHUS B
MOTIEPEYHOM CEUEHUU CTEPHKHS ...

19.9. CrepxeHb MMeeT HPsMOYToJbHOE ceueHue ¢ pasmepamu b m 2b. Koopmunatel Touku
npuiokeHus cuibl F 3amanst: XF = b/4, yr = b/2. 3HaueHne MaKCUMAJILHOTO HOPMAJIbHOTO HANPSKEHHUS
110 aOCOJIFOTHOM BEIMYMHE PABHO ...

19.10. Crepxenb HarpyxeH cuiamu F. [lonepeuHoe ceueHne paBHOOEIPEHHBIN TPEYTOIBHUK C
pa3mepom ocHoBaHUs b 1 BbIcoTO# 2h. MakcuMmanbHOE pacTsAruBarolee HalpsoKeHUE B CTEP’KHE PaBHO

19.11. CrepxeHb Kpyrioro ceueHus auamerpoM 0 HarpykeH BHEUIHMMH CHJIaMH. 3HAYCHUE
MaKCHMaJIbHOTO HOPMAaJIbHOTO HAIPSKEHUS B MTONIEPEYHOM CEUECHUU CTEPHKHS PaBHO ...

19.12. CrepxeHb NPSIMOYTOJILHOTO CeUeHHS C pazMepamu b 1 2b Harpy)keH BHEITHUMHU critaMu F
u 2F. B ceuenuu I-1 3HaueHne HopManbHOro HanpsbkeHus B Touke C paBHO ...

19.13. Cuna npuiosxeHa B LEHTPE TSHKECTH MONEPEYHOT0 CEYEHHUS 110 HAIIPABJIEHUIO OCU CTEPKHS.
[Ipu mepemMenieHnH CUIIbI OT LIEHTpa TSHKECTH, MApajuIeIbHO HavyalbHOMY MOJIOKEHHUIO, HOPMAaJIbHOE
HaIpsDKEHUE B IEHTPE TSHKECTU MIONEPEYHOTO CEUEHUS ...

19.14. CtepikeHb KBaIPaTHOTO CEYCHUS CO CTOPOHO# D Harpy)keH BHEIIHUMHU CHJIaAMHU. SHAYCHUEC
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B CTEPIKHE PABHO ...

19.15. CrepkeHb KBapaTHOTO ceucHHs ¢ pasmMepamu bxb, mmunoii | = 10b Harpyxen BHEIIHUMEU
cwiamu 2F n F. 3nauenne HopmasibHOTO HanpsikeHus B Touke C paBHO ...
Tema 20: U3rud ¢ kpyyeHuem
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20.1. Cxema Harpy>KeHHsi CTEP)KHsS KpYIJIoro ceueHus auamerpom d, mmHoW | mokazana Ha
pUCYHKE. 3HaueHHe JIO0IyCKaeMOro HalpsDKeHUs A Marepuana [G] 3agaHo. 3HaueHHe MapaMerpa
BHEIIHEH HAarpy3Ku M, 1o TeOpUH HauOOIbIINX KacaTeIbHbBIX HANPSHKEHUH, PaBHO ...

20.2. CtepskeHb KPYIJIOro MOIEpeUYHOro ceueHus nuamerpom d, mmmnoii | = 10d narpyxen cuitoit
F. HanpsxeHHOE COCTOsIHUE, KOTOPOE MOKAa3aHO HA PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nmonepeyHOM CEUEHUU CTEPKHS JEeUCTBYIOT nirubaromue MoMeHTsl My = M, My = 2M u
kpyTsimii MoMeHT Mg = 2M. Cedenue kpyrioe quamerpoM 0. 3HaueHHe SKBUBAJICHTHOTO HANPSKEHHUS
B OITACHOMN TOYKE, TO TEOPUU HAHOOJIBIINX KacAaTEIbHBIX HAIPSKEHUH, PaBHO ...

20.4. B onacHOM CEYEHUU KPYTIIOT0 CTEPKHS 3a7aHbl: n3rubdatonire MomeHTsl My = M, My = 2M,

KpyTsamii MomeHT My = M. Jlomyckaemoe HampspKeHHE JUIS MaTepuana CTEpXKHs paBHO [ol.
MuUHUMAIBHO JOMYCTUMOE 3HaYCHUE AruameTpa d, 1o Teopruu HauOOJBIINX KacaTeIbHbIX HAPSHKECHHH,
PaBHoO ...

20.5. CtepskeHb KPyIaoro ceucHus quamMerpom d HarpyskeH cuioi F. 3HaueHne 5KBUBaJIEHTHOTO
HaNPsDKCHUS B OMACHBIX TOYKAX, TI0 TEOPUU HAUOOJIBIINX KacaTeIbHBIX HANPSKCHUH, PAaBHO ...

20.6. Crepkenb auameTpoM O, mmuHol | Harpy»eH cuiamu 4epes abCOMIOTHO YKECTKHIA AIIEMEHT
ol 2. Tlpu ymaneHun oIHOM M3 CHJI TPY30MOABEMHOCTh CTepkHS . [lpu pemienun 3amauu
BOCIIOJIb30BaThCs TeOpUel HauOoIbIINX KacaTesbHbIX HanpspkeHui (111 Teopust mpounocTn).

20.7. CtepkeHb IPSIMOYTOJIBHOTO CeueHHs ¢ pasmepamu b u 2b narpyxen cuinoii F. OnacHbiMu
SIBJISIFOTCS] TOUKH ...

20.8. Cxema Harpy»eHus Kpyrjioro crepxkus quamerpom d =2 o, puHoii | = 20 cM nokaszaHa Ha
pUCYHKe. 3HaueHuEe JONYCKaeMOro HOPMAJbHOTO HANpsDKEHUs Uil MaTepuasa, OJMHAKOBO
paboTaroriero Ha pacTsbkeHue u cxatue, [6] = 160 MIla. MakcumanbHOe 3HaYeHHE CHITBI F, KOTOpYIO
MO’KHO NPWIOKUTbh K CTEPXKHIO, U3 pacyera 1o HampspkeHusM paHo  H. Ilpu pemenun 3anaun
KCIIOJIB30BaTh TEOPHUIO HAMOOIBIINX KacaTenbHbIX HanpsbkeHuit (11 reoputo mpounocTn).

20.9. B nonepe4yHOM CE€UEeHUU CTEPKHS JIeHCTBYIOT u3rubdaroume MoMeHTsl My = 2M, My = 3M u
kpyTsumii MoMeHT M = 4M. Cedenue kpyrioe quamerpom 0. 3HaueHHe SKBUBATCHTHOTO HANPSKEHUS
B OITAaCHOM TOYKE, [0 TEOPHH YJEIbHON MOTEHIMAIbHON 3HEPruK (POPMOM3MEHEHUS, PABHO ...

20.10. CrepxeHb Kpyrjioro cedeHus paboTaeT Ha KpydeHue W u3ru0. B omacHbBIX Toukax
HaIPSDKEHHOE COCTOSHUE ...

20.11. Crepxenb qmHON | KBagpaTHOrO cedeHUs] CO CTOPOHOM D HarpykeH Kak Moka3aHo Ha
pucynke. B Touke «K», momepedyHoro cedeHus pacroiOKEHHOTo BOJNM3M 3aJeNIKH, HAIpPsHKEHHOE
COCTOSIHME TTOKa3aHO Ha CXEME ...

20.12. Ctepikens kpyrioro cedenust auamerpom d mmunoii | = 10d Harpyxen cunoit F. 3nauenue
SKBHUBAJIEHTHOIO HAMpPSOIKEHHs] B OMACHOM TOYKE CTEP)KHS, 10 TEOPUH YJENbHOM MOTEHLHUAIbHOU
SHepruu (opMOU3MEHEHHUS, PABHO ...

20.13. CteprkeHb KPYIJIOro ceueHus AuameTpoM d HarpyxeH Ha cBOOOIHOM KoHIle cuior F. Ha
paccrossHuu | OT CBOOOMHOrO KOHIA MPUIIOKEHA, MEPHEHIUKYISPHO OCH CTEPXKHs, Mapa CHI C
MomeHTOM Fl. 3HadeHue SKBHBAJICHTHOTO HANpPSDKEHHS B OMACHOM TOYKE CTEpXHS paBHO ... [lpu
pelLIeHNH 337a4H BOCTIOJIb30BaThCs TEOpHEN yAeTbHON MOTeHIMaTbHON SHeprun popmonsMenenus (IV
TEOpHUs MIPOYHOCTH).

20.14. CrepxeHb KBaJpaTHOTO CEYEHHsS CO CTOpOHOW D HarpyxeH MmMomeHTamu. 3Ha4YeHUE
SKBHUBAJIEHTHOT'O HAIIPSKEHUS B OMACHBIX TOYKAX, 10 TEOPUH HAaUOOJBIINX KacaTeIbHbIX HANPSKEHUH,
paBHO . Ipu pemenuu npunats Wy = 0,2b%,

20.15. Crepskenb Kpyriioro ceueHus guamerpom d, mmHoit | Harpyxen cunoit F. Hanpsbkennoe
cocrosiHue B Touke C IOKa3aHO HA PUCYHKE ...

4.1.4. Jlomaninee 3agaHue
JlomamiHee 3aJaHWe WCIMONB3YeTCS JJs OIEHKM KadecTBa OCBOCHHS OOyYarOIIMMCS
00pa3oBaTeNbHON MPOrPaMMBI 1O OTJEIBHBIM TEMaM JUCIUIUTHHBL. JloMarHee 3a1aHue OIleHUBACTCS

OLIEHKOM «3auTeHo», «He 3a4TeHo». OleHKa 0OBABIsIETCS 00yJaromeMycs HEMOCPEICTBEHHO IOCIe
clayM KaX10H 3a/1auM JOMAILIHETo 3a/1aHusl.
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IlIkana Kpurepuu oueHuBaHus

OHCHKa «GBadvyTCHO» - 3a1IaHKUC PCUICHO IMPaBUJILHO

OI.[GHKa «HC 3a4YTCHO» - 3a1aHUEC PCUICHO HCIIPABUJIILHO

IlepeueHp TeM UHAMBUAYAIbHBIX 33/1a4 JTOMAIIHETO 3a/1aHuUs:

1. ITocTpoenue 310p BHYTPEHHUX CHIIOBBIX (DAKTOPOB IIPU PACTSKEHUU (CKATUN),

2. IlocTpoenue 3Mm0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH KPYyUSHHH,

3. IlocTpoeHue 3110p BHYTPEHHUX CUIIOBBIX ()aKTOPOB IpU U3ruoe,

4. TlocTpoeHue HSHIOp BHYTPEHHHX CHJIOBBIX (DaKTOPOB TpPU H3rHOE C HCHOJIH30BAHHUEM
YpaBHEHHH CUJI 1 MOMEHTOB,

5. ITocTpoeHue 3MI0p BHYTPEHHUX CHIIOBBIX (PAKTOPOB B IJIOCKOW pame,

6. Pacuet Ha NPOYHOCTH NPH PACTKEHUHU (CKATUN),

7. Pacuer Ha IPOYHOCTH NPU KPY4YECHUH,

8. Pacuer Ha npoYHOCTH IpH U3rude OaNKU U3 MPOKATHOIO IPOQUIIS,

9. Pacuer Ha mpOYHOCTH MpU U3THOE OAIKK C COCTABHBIM CEUCHUEM,

10. PacueT Ha MpOYHOCTH MPHU U3THOE,

11. Pacder Ha MPOYHOCTH IPU KOCOM H3THOE,

12. Pacuer Ha MPOYHOCTbH IIPU U3rHOE C PACTHKEHUEM-CKATHUEM,

13. PacueT Ha IPOYHOCTH MIPU U3TUOE C KPYUEHUEM,

14. Pacyer Ha MPOYHOCTD IPHU CIIOKHOM COIIPOTHBIICHUMU.

4.1.5. KomnproTepHast CHMYJISLUS

KomnbroTepHble cUMyISIUM (KOMIBIOTEPHOE MOJAEIUPOBAHHE B LIMPOKOM CMBICIE) — 3TO
MOJIETTUpOBaHuE (CO3/IaHue, MPOEKTUPOBaHNE) YUEOHBIX 3a/1a4, CUTyalMil U UX pellleHnue IpHu MOMOILHU
KOMIIBIOTEpA.

KomnbioTepHble CUMYISIMN UMUTHPYIOT peaibHble yCIOBHs, cuTyaluu. [IpumeHeHne ux B
npoeCCHOHATILHOM 00pa30BaHUU MO3BOJSET OOYYAIOUIMMCS OCBaWBaTh TEOPETUYECKHE 3HAHMUA,
HE00X0IMMBbIE MPAKTUYECKUE YMEHMSI B 0€30I1aCHBIX YCIOBHSX, C MEHBILIMMU 3aTpaTaMH (BpPEMEHHBIMH,
SKOHOMHYECKUMH W Jp.), TNpH HEAOCTYHHOCTH HEOO0XOAMMOro oOOpyIOBaHUs, CHELUPHKI
HCCIIETyeMOro sIBJIeHUs (MacuTal, JUIMTEIbHOCTh MPOTEKAaHUs Ipoliecca U JIp.), CHUKAET PUCK IpU
OLIMOOYHBIX JIEHCTBMSIX, I03BOJIAET TNpopabaThiBaTh CHUTYallUI0 HECKOJIbKO pa3, YUYHUThIBas
MPEIbIAYIINNA OMBIT, @ TAKXKE MO3BOJISIET 3a/1aBaTh Pa3HOOOpPa3HbIE YCIOBUS JIE€ATEIBHOCTH C Pa3HbIM
YPOBHEM CIIOKHOCTH.

[TocpeacTBOM NMPUMEHEHHsS KOMIIBIOTEPHOW CHMYJISLIMU IPENoAaBaTesib MOXKET peanu30BaTh
npobieMHoe oO0y4deHHe, co3zlaBas OOy4YalOIIMMCS YCIOBHSA JUISI CAMOCTOSITENIBHOIO OCBOEHUS
TeopeTudyecknx 3HaHMU. Takke KOMIBIOTEpHas CHUMYJIALMS IO3BOJISIET MpPENojaBaTeNio OIEHUTH
YPOBEHb OCBOCHHUS 00YYAIOIUMUCS TEOPETUYECKOT0 MaTeprasa, yMEHUs IPUMEHSTh €ro Ha IIPAKTHKE.

CTyneHThl, CaMOCTOATEIBHO padoTasi ¢ KOMIBIOTEPHOM CUMYIISILIMEH, OCBauBasi TeMy, KOTOPOH
OHa IOCBSIIIEHa, CMOTYT YIIIYOUTh CBOM 3HAHUS 110 JUCLHHUIUIMHE, JTy4lle pPa300paThCs B TEME; HaydaTcs
NPUMEHSTh 3HAaHUA B MpakTU4YecKod (mpodeccnoHaNbHON) JEsITeNbHOCTH, AaHaJU3UPOBATH
MIPOU3BO/ICTBEHHbIE (IIPAaKTUYECKHE, MPO(ecCHOHANbHbIE) CHTyallud, BbIpaOaThiBaTh (MPUHUMATH)
HanOosiee 3 PeKTUBHBIC PEIICHHS IS JOCTHKEHUSI HEOOXOIMMOTO PE3yJIbTaTa.

Jlg opranuzanuy 3aHsITHs C IPUMEHEHUEM KOMIBIOTEPHBIX CUMYJISLIMM MOXKHO MCIOJIb30BaTh
CIIEAYIOIINE CPEACTRA:

1) BUpTyanbHble 1a00paTOpUM — MPOTrPaMMHO-aNNapaTHBI KOMIUIEKC (JIEKTpOHHAs cpena),
MO3BOJISIIONIAS. MTPOBOAMUTH OMBITHI 0€3 HEMOCPEICTBEHHOTO KOHTAaKTa C pEeaJbHOM YCTaHOBKOM,
nabopaTtopuel, 00OpyIOBaHMEM WJIM NpPU TOJHOM HX OTCYTCTBMM (HampuMmep, NpPOBEICHHE
71a00paTOPHBIX padOT, PU3NUECKHUX, XUMHUICCKUX OIBITOB H T.II.);

2) BUpTyaJlbHblE (KOMIIBIOTEPHBIE) TPEHAXEpPhl — JJIEKTPOHHAs Cpeda JUIsl BBIIOJHEHMS
poeCCHOHATIBHBIX 33Ja4, OTPAOOTKN MPAKTUUYECKUX YMEHUH;
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3) KOMIBIOTEpHBIE MOJEIN H3Y4aeMOro oOBeKTa — 3aMellleHHe OOBEKTa HCCIIEIOBaHUS,
KOHKPETHBIX TPEJAMETOB, SIBICHUNW C LEIbI0 U3YYEHHS HUX CBOMCTB, MOJY4YE€HHS HEOOXOTUMOU
uHpopmanuu o0 00beKTe.

[IpoBoauTh 3aHATHE C NPUMEHEHHWEM JTOW TEXHOJOTHUH JIydllle Ha MPAKTUYECKHX U
71a00paTOPHBIX 3aHATUAX, NMPH HEOOJBIIOM KOJMYECTBE OJHOBPEMEHHO PAaOOTAIONIMX CTYACHTOB —
oKoJI0 15 4enoBek WM B rpynmax A0 5 4YeJoBeK. DTO MO3BOJUT IPENOJaBaTeNl0 OMNEPAaTUBHO U
Ka4yeCTBEHHO OKa3bIBaTh HEOOXOIMMYIO IIOMOIIb 00YYaIOIIMMCSs, KOHCYJIBTHPOBATH KXKJIOTO CTYACHTA
WJIM TPYIIITY 10 BOSHUKAIOIINM MpobiieMam, BorpocaMm. Takke KOMIIbIOTEPHbIE CUMYJISLIMYA IPUMEHUMBI
B JMCTAaHIIMOHHOM OOYYEHHWH, T CBSA3b C IPENoJaBaTeieM, €ro KOHCYJIbTAllUUd MO BO3HHKAIOIIUM
BOIIPOCAM peallu3yeTcsl Ha pacCTOAHUU. B TakoMm ciyyae orpaHuueHUeE 10 KOJMYECTBY Y4aCTBYIOIIMX
00y4aroImuxcst OTCYTCTBYET.

Bpewms, HeobOxoaumoe A NPUMEHEHUS JaHHOW TEXHOJIOTUH, MOXET OBbITh pa3HbIM, B
3aBHCUMOCTH OT ITOCTABJICHHOM LIeNH, YIEOHBIX CUTYAIH.

MO>HO BBIJENIUTH CIEAYIOIINE OCHOBHBIE STalbl pPealu3allid TEXHOJOTMH KOMIIBIOTEPHOU
CUMYJISLIUH.

IO OTOBUTEJIBHBIN 1 MOTUBALIMOHHO-OPUEHTHUPOBOYHBII DTAIIbI

JauubIil aTan npeAcTaBisieT co0oil B OOMbIIEH CTENEHU BHEAYAUTOPHYIO CaMOCTOSITEIIBHYIO
paboTy Kak mpemnoaaBareis, Tak U odydaromuxcs. Bxirodaer B ces ciaenyromnye maru:

1. Ompenenenne mecra NpOBENEHUS 3aHATUS B ydyeOHOM Ipouecce. B 3aBucumoctd oT
MIOCTABJICHHOM 1€ MPUMEHSATh TEXHOJOTHI0 KOMIBIOTEPHBIX CHUMYIISIIMA BO3MOXHO Ha Pa3iIHMYHBIX
sTanax oOy4yeHus:

- HA HAYalbHOM 3mane u3yyeHus memvl/pazoeia ANl CaMOCTOSATEIBHOIO OCBOCHHSI TEMBI,
pa3BUTHA MPAKTUUECKUX (MPOPECCUOHANBHBIX) YMEHUH;

- 8 cepeOuHe u3yuenus memvl/pazoenraniisi IPOMEKYTOUHOTO KOHTPOJIS 3HAHUM, ONpeaeeHus
CTETIEHH OCBOCHHS, TOHMMAHHWS MarepHaja OOYYaloUIMMHCS, BBISIBICHHS acCIeKTOB, TPEOYIOIIMX
JIOMOJTHUTEIBHOTO pa3bopa, MpopaboTKy;

- npu 3a8epuienuy u3yyeHus memvl/pasoena s GOpMUPOBAHUS YMEHUS TPUMEHSTh 3HAHUS Ha
MIPAKTUKE, OCBOCHMS IPAKTHUECKUX YMEHHH; MpernojiaBaTelb MOXET BBIIBUTh CTENEHb OCBOEHUS
oOyyarolMuUCs MaTepuana, OCyIIeCTBUTh KOHTPOJIb M OLEHKY 3HAHUH, POAHAIN3UPOBATh INIYOUHY
MIOHUMaHHsI UMHU TEMBI.

2. OnpeneneHne TEMbI, CUTYAIlH KOMIIBIOTEPHON CUMYJISIIIUH, eI TIPUMEHEHUSI.

3. IIpogymbIBaHUE UTOTOB M PE3yJIbTaTOB, MO JOCTHKEHHUIO KOTOPBIX OYAET OmpeaeisThes
KAauecTBO BBIMIOJIHEHUSI 3a/laHus — KpPUTEpUH JUIsl OLIEHKH pe3ysbTaToB pPalbOThl oOydaromierocs
(Tpymier).

4. TlonroroBka mpenojiaBaresieM He0OX0AMMOT0 TEXHUUECKOT0 U MPOTPAMMHOT0 00ECTICUECHHS.

5. Coobuienne TeMbl U (hopMaTa 3aHATHS 00yJaIOLIMCS.

6. MoTuBanust 00y4Jaromuxcs K akTUBHOMN JEATEIHPHOCTH HA 3aHSITHH.

7. Jlenenue o0y4aronuxcs Ha TPyl (IpU HEOOXOTUMOCTH).

8. IlpoBeneHune mpemojaBaTeleM HWHCTPYKTa)xa MO paboTe C KOMIBIOTEPHON CHUMYIISIIIUEH,
O3HAKOMJIEHHE O0YYaIOUIUXCs C OCOOCHHOCTSAMHU, TEXHUUECKUMH BO3MOYKHOCTSIMU M OTPaHUYCHUSMHU
KOMIIBIOTEPHON CHUMYJISINH, €€ CIeNU(UKON, a TaKKe HHCTPYKTAX IO TEXHHKE OE30MacHOCTH TPHU
paboTe ¢ TEXHUKOH.

9. TlogrotoBka oOydJaromuxcsi K NPEACTOALIEMY 3aHATHIO, MOBTOPEHHE MPOHJAEHHOTO
JIEKIIMOHHOTO MaTepHaia, O3HAKOMJICHHE C JONOJHUTENbHBIMM HWCTOYHMKAMHU N0 Teme (Ipu
HEOOXOJUMOCTH).

OCHOBHOI DTAIl

[IpencraBmsier coOOW HEMOCPEACTBEHHYIO paboTy O0O0ydJalmuxcs C KOMIBIOTEPHOU
CHUMYJIILIMEH, MX BKIIOYEHHOCTh, AKTUBHYIO JESATEIBHOCTh IO PEIICHUIO IMOCTABICHHOW 3ajayM,
CUTYaIluH, TOCTHKEHNE HEOOXOUMBIX PE3yJIbTaTOB.

B pesynbTare paboThl ¢ KOMIBIOTEPHOH CHMYIISLUEH oOydaromipecs MpHOOpPEeTaloT HOBOE
3HaHHUE, YMEHUE, a TAKXKE CIIOCO0 PEIICHHs ONIPeIeTICHHOM MpakTHIecKou (podeccruoHaIbHO) 3a1auu
(cutyarum, mpobnemsl). IlomydeHHble mpu paboTe ¢ KOMIBIOTEPHOM CHUMYIALUEH pe3yabTaThl
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(pa3paboTka MpoayKTa, UCCIEeIOBAaHUE CBOMCTB MOJIENH, IMpOIecca, BICHUS U Ip.) ohopMIiIsioTcs B
3JIEKTPOHHOM (opMate B BUJI€ HTOTOBOTO IIPOAYKTA.

Co cropoHbl mpemnopaBatens (OpU  HEOOXOAMMOCTH) IPOBOAUTCS  JONOJHHUTEIBHOE
KOHCYJIbTUPOBaHHE, OKa3aHUE TIOMOIIH 00Yy4aroLIMCS.

PE®JIEKCUBHO-OLIEHOYHBIM STAIT

JlaHHBIH 3Tal 3aKI0YaeTCs B IOABEJCHUN UTOTOB 3aHATHUS U COCTOUT U3 CIIEAYIOUINX I1aroB:

1. YnopsimoueHue, cuCTeMaTH3aIs | aHAIH3 TPOICTIAHHON PaOOTHI.

2. ConocTaiieHue Leslel KOMIIBIOTEPHOW CUMYIISALIMU C ITOJyYEeHHBIMH Pe3yJIbTaTaMH.

3. ®opmynHpoBKa BBIBOJIOB 00 3()PEKTUBHOCTH TpOAETaHHOW pPAOOTHI, OCYIIECTBICHUE
KOHTPOJIS 3HAaHUH, YMEHUH 00ydaroImuxcs o TeMe KOMIbIOTEPHON CUMYJISALIUH.

4. CamooueHka oOydaroumxcsi 1o paboTe ¢ KOMIBIOTEPHOW CHUMYJISIMEH, BbISBICHUE
PUOOPETEHHBIX MPO(ECCUOHAIBHBIX 3HAHUN U YMEHUH, IMYHOCTHBIX KauecTB.

5. CamooneHka mpenojaBareilsi O IMPOBEJEHHOM 3aHATUU C KOMIBIOTEPHOM CHUMYIISALIMEH,
JOCTHKEHUH [TOCTABJICHHBIX Lieel 00yUyeHHUs.

[lkama W KPUTEPUH OICHWBAHUS PE3yJbTaTa KOMIBIOTEPHOW CHUMYISIIHAN, BBITOJHEHHOM
00yJaroImumcsi, IPeCTaBICHbI B TA0JIUIIE
Hlkana Kpurepun oneHuBanusi
- U3JI0KEHHUE MaTepHaja JOTHYHO, TPAMOTHO;
- cBO0OIHOE BJIaJICHUE TEPMUHOJIOTHEH;
- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXKICHHS IPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHUE ONHCHIBATH (PU3NIECKHUE 3aKOHBI, SIBICHUS U MIPOLECCHI;
- YMEHUE NPOBOAUTH U OLICHUBATh PE3yJbTaThl U3MEPEHUN;
- CIOCOOHOCTh pemiaTh WH)XKEHEPHBIE 3aJaud (JIOIyCKAaeTCsh Handne
MaJIO3HAUUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IIOJIHOE PACKPBITHE
COJepKaHWE BOIpOCa WM MOTPEHIHOCTh  HEMPUHIMITHAIBHOTO
XapakTepa B OTBETE Ha BOIPOCHI).
- OTCYTCTBHE HEOOXOJMMBIX TEOPETHYECKHX 3HAHWH; OMYIIEHBI
OLIMOKH B ONpPENETICHUU MOHATHH M ONMUCAaHMM (PU3NYECKHX 3aKOHOB,
SBJICHUH W TIPOIIECCOB, MCKAKEH WX CMBICI, HE pEIICHBI 33Ja4H, He
NPaBUJIBHO OLEHUBAIOTCS PE3YNIbTaThl H3MEPEHUI;
- HE3HAHWE OCHOBHOTO MaTepuaia y4yeOHOW MpOorpaMMBbl, JOMYCKAIOTCS
rpyObie OMOKH B U3JI0KEHUU.
IIpuMepHas TeMATHKA KOMIbIOTEPHbIX CUMYJISIHIA:

OI_IeHKa «GadyTCHO»

OI_IGHKa «HC 3a4YTCHO»

1. MopnenupoBanue OalIeHHOr0 KpaHa U MpOBEpKa MPOYHOCTU KOHCTPYKIUU C MTPEITI0KEHUEM
PEKOMEHIAlUI 110 YCUIICHUIO OCTOBA KpaHa.

2. MogenupoBaHue 3y04aToro peaykTopa ¢ npeiioKeHNeM yIydlIeHns: IPOYHOCTH 3y0uaThIX
KOJIEC.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA VISl NPOBEACHUS NMPOMEKYTOYHOM aTTecTalluu

4.2.1. 3auer

3aduer sBhsercas (HOPMOM  OIEHKH KadecTBa OCBOEHHs OOYyYaromuMCs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOM MPOrPaMMBI IO pa3AeniaM TUCHUILIMHEL [1o pe3ynbpratam 3auera
00ydJaroeMycsi BEICTABIISIETCS OIICHKA «3aYTCHOY WM «HE 3aU4TEHO.

3aueT MPOBOAUTCA MO OKOHYAHMM YTCHHsI JIEKIMHA U BBHIMOJIHEHHUS JaObOPaTOPHBIX
(mpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBISIETCSl TIOCIEQHEe 3aHATHE MO AMCLHMILIMHE. 3ader
MPUHUMACTCS TPEMOAABATENSIMU, MPOBOIUBIIUMH JTA0OpATOpHBIE (MPAKTUUYECKUE) 3aHATUS, WIN
YUTAIOIIKMMU JIEKIIUU 10 TaHHOM AucuMILTHHE. B ciyyae oTCyTCTBUS Beayllero mpernojaBaTess 3a4eT
MPUHUMAETCS TperojaBaTeleM, Ha3HAuYeHHBIM paclopsbkeHueM 3aBenyromero kadeapoit. C
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paspelieHrs 3aBeaylomero kadeapoil Ha 3aueTe MOKET MPHCYTCTBOBATh IPENojAaBaTellb Kaeapsl,
IIPUBJICUECHHBIH JIJIs TIOMOIIM B IIpUEME 3a4eTa.

[lpucyrcTBUe Ha 3adere IpemnojaBareneil ¢ Apyrux kadeap 0€3 COOTBETCTBYIOIIETO
pacropsKeHHs peKTopa, IPOpPEeKTopa 1o yueOHoH paboTe miu AekaHa (pakyabTeTa He JOIyCKAaeTCs.

@opma(bl) MpoBeAEHHs 3adeTa (YCMHBIU ONpOC NO Ounremam, NUCbMEHHAs paboma,
mecmupoganue u op.) ONpenessaoTcs Kadeapoil U JOBOAATCA 10 CBeAEHUs oOydyarollUXcs B Hayale
ceMecTpa.

Jlis mpoBenieHMs 3adeTa BeAyIUMi MpernojaBareslb HAKaHyHE MOJIydaeT B JIeKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCS B JEKAHAT I0CIE OKOHYaHMsI MEPONPUATHUS B
JIeHb IIPOBE/ICHUS 3a4eTa UM YTPOM CIIEAYIOIIEro JHS.

OOyuaromiyecs pH sIBKE Ha 3a4eT 00s3aHbI UMETh NMPH ceOe 3a4eTHYI0 KHUKKY, KOTOPYIO OHU
IPEIbSBIAIOT MPENOAABATEINIO.

Bo Bpemst 3auera 00yyaromuyecss MOTYT IOJIb30BaThCSI ¢ Pa3pelIeHuUs BEIYILEro MpernoaaBaTes
CIPaBOYHON M HOPMATHBHOM JUTEPATypOl, APYTUMH TOCOOUSAMHU M TEXHUYECKUMU CPEACTBAMM.

Bpems noaroroBku orBera B yCTHON (hopMe MpH cllaye 3a4eTa JJ0JKHO COCTaBIIATh HE MeHee 20
MUHYT (I10 KeJIaHUI0 00YyYarolerocsi OTBET MOXET ObITh JOCPOUHbIM). Bpems orBera - He Gonee 10
MUHYT.

[IpenonaBaremnto MperoCTaBIsIETCs IPABO 3a/1aBaTh 00YUYaArOIIUMCS JJOIIOJHUTEIbHbBIE BOIPOCHI
B paMKax MpOrpaMMbl JUCLHUIIINHBIL.

KayecTBeHHass OLEHKa «3ayTeHO», BHECEHHAas B 3a4E€THYIO KHIDKKY UM 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCIEIIHOT0 YCBOCHHS Y4eOHOr0 MaTepualia.

Pe3ynbTat 3auera B 3aUu€THYIO KHUXKKY BBICTaBJIIE€TCS B JIEHb IPOBE/ICHUS 3a4eTa B IPUCYTCTBUU
camoro oOyuqaromerocs. [IpernonaBarenn HeCyT IEPCOHAIBHYIO OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTh
U TOYHOCTh BHECEHHMs 3allucel o pe3yibTaTax M[POMEXKYTOYHOH aTTecTallid B  3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb U B 3aYETHBIE KHUKKH.

Ecnu oOyuaromuiics sIBWICA Ha 3a4eT M OTKA3aJCs OT MPOXOXKJIEHHs aTTECTAllMU B CBS3U C
HEMOJIrOTOBJIEHHOCTHIO, TO B 3aU4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS! OLIEHKA «HE
3aUTEHO.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CIUCBIBAHUE, HCIIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKONHUCHBIX MaTEpHUajoB, MOOWJIBbHBIX Telle()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUI0B JTMUYHOW KOMMYHHUKALIMOHHOM M KOMITbIOTEPHOM TEXHUKHU BO
BpeMs 3ayeTa 3amnpeuieHo. B ciayuyae HapyiieHus 3Toro TpeboBaHUs MpenojaBaTesb 00s513aH yJalIuTh
00y4JaroIerocst U3 ayIMTOPHH U MPOCTAaBUTh EMY B BEIOMOCTH OLICHKY «HE 3aUTE€HO.

OOyyarommMcsi, HE COABUIMM 3aueT B YCTAHOBJICHHBIE CPOKHU IO YBAKUTEJIBbHON NpPUYMHE,
MHJVBUAYAJIBHBIE CPOKH IPOBEACHMS 3a4€Ta ONPEAEIAIOTCS IPUKAa30M PEKTOpa Y HUBEPCUTETA.

OOyuaronyiecs, MMEIOIIME AaKaJeMHUYECKYI0 3aJ0JDKEHHOCTh, CHAlOT 3a4€T B  CPOKH,
ompenenseMble YHHUBepcUTEeTOM. MH(opMamus o IMKBUIAIMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHAIIMOHHOM JIUCTE.

JlonyckaeTcs ¢ pa3pelleHns JeKaHaTa M JOCpPOYHasl cAadya 3adeTa ¢ 3alUChI0 pe3yJIbTaTOB B
SK3aMEHAIIMOHHEIN JINCT.

WMHBanuapl ¥ 1MLIAa ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHM 3J0pPOBbSI MOTYT C/IaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IUJIaHOM. VIHBaNWIbl U JIMLIa C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBbsI, UMEIOIIIME HAPYLIEHHUS ONIOPHO-IBUTaTENILHOTO alapara, A0MyCcKarTCs Ha
aTTeCTallMOHHbIE HUCTIBITAHUS B COITPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXK/IAIOIIUX.

[Tporienypa mpoBefeHUS NPOMEXKYTOUYHOW AaTTEeCTallMd JJsl OCOOBIX CIIydaeB M3JI0KEHa B
«[TonoxeHnu o TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTali 00yJaromuxcs 1o
OIIOIl OakanaBpumara, crenuanutera u Maructparypsl» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA O0YYaIOUIEToCs MPECTaBIECHbI B TAOIHUIIE.
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Hlkana Kpurepun onenuBanus

3HaHUE  OPOrpaMMHOTO  Marepuana, YCBOCHHME  OCHOBHOM U
JOTIONIHUTEIBHOW ~ JIUTEpaTypbl,  PEKOMEHJOBAHHOM  MporpaMMoi
JTUCHUILUIMHBI, TPAaBWIBHOE pEIICHUE 3a]add (JOMyCKaeTcs Halludue
MaJO3HAYUTENbHBIX OIIMOOK WM HEJOCTaTOYHO IIOJIHOE PACKPBITUE

OneHka «3a4TeHo» COJIep’KaHuE BOIIPOCA, WM IOTPEIIHOCTh HEMPUHIUIINAIBHOTO XapaKkTepa

B OTBCTC Ha BOHpOCBI). ,)_—[OHOJ'IHI/ITGJ'II)HBIM YCJIOBUEM IIOJTYUYCHHS OLCHKHU
«Ba4YTCHO» MOTI'yT CTaTb XOpPOHIMC IIOKA3aTCii B XOAC IPOBCACHUSA
TEKYHIETO KOHTPOJIA U CUCTEMATUYCCKas aKTHBHas pa60Ta Ha yLIe6HBIX
3aHATUAX.

OLEeHKa «HE 3aYTEHO)

HpO6CHBI B 3HaHUAX OCHOBHOI'O IIporpaMmMHOro MaTcepuaiia,
MPUHIOHUIINAJIBHBIC OIIMOKH IIpU OTBCTC HA BOIMMPOCHI.

Bomnpocs! k 3a4ery

4 cemecTp

1. TloHsTHA IMPOYHOCTH, KCECTKOCTH, YCTOI‘/'I‘II/IBOCTI/I. OCHOBHBIE THIIOTE3BI COIIPOTUBJICHHUA

MaTepHalIoB.

2. [lonsiTve U BUBI BHYTPEHHUX CUIIOBBIX (DAKTOPOB.

3. [NonsTHE HANIPSHKCHUS, KOMIIOHCHTHI HAIIPSIKCHHUS.

4. Tlonsarue o aedopManiv, KOMIOHEHTHI AehOpMAaIIiH.

5. XapakTepucTHKa IPOCTHIX BUIOB HATPYKEHUSI.

6. OcHOBHOE yCJIOBHE ITPOYHOCTH.

7. OCHOBHOE yCIIOBHE KECTKOCTH.

8. luarpamma nedopMupoBaHus MaTepuaia: o01as XxapakTepUCTHKA.

9. CocraBisronue MEXaHMIECKUX CBOWCTB CTaJICH U CILIABOB.

10. OcobeHHOCTH YCIIOBUS TPOYHOCTH JIJIS TUNIACTHYHBIX U XPYIKUX MaTEpUaoB.

11. Yopyrast nunus 6anku npu usruoe.

12. Onpenenenue nepeMenieHuit mpu u3ruoe metoaomMm Mopa.

13. OmnpeneneHue mepeMeIieHnuii Ipyu U3ruoe ¢ UCIOb30BaHNEM TIpaBmiia Bepemaruna.

14. Onpenenenue nepeMenieHui mpy U3ruoe ¢ UCoab30BaHueM Gopmyiabl CUMIICOHA.

15. TToHsTHE HAMIPSHKCHHOTO COCTOSIHHSI B TOUKE Tejia. BHUIBI HAIPSHKEHHOTO COCTOSTHUS.

16. [Tnockoe HampsKeHHOE cocTOsTHUE. [ TaBHBIE MIIOMIAKY U TTIaBHbIC HATIPSKEHUS.

17. O606meHHsIM 3aKk0oH ['yKa.

18. Teopuu MpoYHOCTH, MPUMEHSIEMBIE IJIS1 pacueTa KOHCTPYKIUI U3 MIACTUYHBIX MaTEPHAIIOB.
19. Teopuu NPOYHOCTH, MPUMEHIIEMBIE JIJIS pacdeTa KOHCTPYKIIMHA U3 XPYITKAX MaTepPHAIIOB.
20. CnoxHoe conpoTuBieHue. PacueT Ha MpOYHOCTH TPH KOCOM U3THOE.

21. CnoxkHoe conpoTuBicHue. Jlepopmariu u mepeMenieHus pru KOCOM U3THoe.

22. CnokHOe ConpoTUBIIeHNE. PacueT Ha MPOYHOCTH PU BHEIICHTPEHHOM PACTsHKCHUU-CKATHH.
23. CiioHOE CONPOTHUBIICHHUE. SIIpO ceUeHHsI MPU BHEIICHTPEHHOM PaCTSHKEHUHU -CKATHH.
24. CrnoxHoe conpoTuBlieHHe. PacyeT Ha MpOYHOCTh IPH U3THOE C KPyUSHUEM.

25. HanpshkeHHOE COCTOSIHHE TIPU M3THOE ¢ KPYICHUEM.

26. TTonsiTue 00 YCTOMYUBOCTH CKUMAEMOTO CTEPKHS. [[OHATHE KPUTHUECKOMN CHITBI.

27. YCTOMYHMBOCTE CIKATOTO CTEPXKHA. 3a1ada Ditepa.

28. 3aBUCUMOCTb KPUTHYECKOW CHITBI OT YCIIOBHH 3aKPETUICHUS.

29. PacueT 351eMeHTOB KOHCTPYKIIUU TIPH yIapHOM HarpyxxeHuu. Onpejerenne
TUHAMHYECKOT0 KOd(UIIMEeHTa PU BEPTUKATBLHOM yape.

30. PacueTt s1eMeHTOB KOHCTPYKIIMU IIPU yIAPHOM HarpykeHuu. OnpeaeneHue TMHaMI4eCKOro
K0d(ppHLIMEeHTa TPU TOPU3OHTAIBHOM Yyaape.
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4.2.2. DK3aMeH

Ok3ameH sBisiercss  (OpPMOM  OIGHKM KAadecTBa OCBOCHHUS OOy4arolMMCSi OCHOBHOM
npodeccuoHaIbHONM 00pa3oBaTeIbHONM MNPOrpaMMbl IO pasienaMm JucHMILIMHBL [lo pesynbratam
9K3aMeHa 00YdaloIIeMyCsl BHICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «YAOBIETBOPUTEILHOY HIIN
«HEYIOBJIETBOPUTEIILHO».

OK3aMeH M0 [UCUUIUIMHE IPOBOJUTCA B COOTBETCTBMM C PpACHMCAHUEM IPOMEKYTOUHOMN
aTTecTaluy, B KOTOPOM YKAa3bIBAECTCA BPEMS €r0 MPOBEACHUS, HOMEP ayAUTOPHH, MECTO IIPOBEACHUS
KOHCYJIbTAIlMH. Y TBEPXKACHHOE paclucaHue pa3MelaeTcss Ha MH(QOPMAIIMOHHBIX CTeH/IaX, a TaKXkKe Ha
oduIMaILHOM caiiTe YHUBEpPCUTETA.

YpoBeHb TpeOOBaHUK I IMPOMEKYTOYHON aTTECTAllMH OOYYAIOIIMXCS yCTaHABIUBACTCS
paboueli mporpaMMoil IUCLUILIMHBI U TOBOJUTCS 10 CBEJEHUs 00y4JarolMXcs B Hayaje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK PaBUIIo, JekTopamu. C paspemieHus 3aBeIyomero kagenpoit Ha
9K3aMEHEe MOXKET MPHUCYTCTBOBAThH IPENoAaBaTeb Kadeapbl, MPUBJICUECHHBIA Ul TOMOIIU B IIpHEMe
sK3aMeHa. B ciyuae oTCyTCTBHS BeAyLIEro MPENoAaBaTess 3K3aMeH MPUHUMAETCs MPEeroaBaTelIeM,
Ha3HAYEHHBIM PaCIOPsKEHUEM 3aBEYIOLIEro Kadeapoi.

[IpucyrcTBHE Ha 5SK3aMeHE NpernojaBaTeneil ¢ aApyrux Kadeap 0e3 COOTBETCTBYIOILIETO
pacropsKeHUs PeKTopa, MPOpeKTopa Mo yueOHoil pabote win aekaHa GaKyabTeTa He JOIyCKaeTcs.

OOyyaromuecs npu sIBKE Ha SK3aMeH 00s3aHbI UMETh ITPU ce0e 3aU€THYI0 KHUKKY, KOTOPYIO OHU
IIPEBABIAIOT DK3AMEHATOPY.

Jlis mpoBenieHus SK3aMeHa BeAyIIUH MIPEenojaBaTellb HaKaHyHE MOJIy4YaeT B AeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAILACTCS B JEKAaHAT I10CIE OKOHYaHWsI MEpPONPUATHUS B
JI€Hb POBEACHUS SK3aMEHA UM YTPOM CIIEAYIOLIEro JHS.

OK3aMeHbl NPOBOJATCS MO OujeTaM B YCTHOM WIM TNHCbMEHHOM BHJE, JTUOO B BHJE
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIIAIOTCS 10 YCTAHOBIEHHOM (popMe B COOTBETCTBUU
C YTBEpKJIEHHBIMH Kadeapoll HK3aMEHAIMOHHBIMU BOIPOCAMH U YTBEPXKJIAIOTCS 3aBENYIOIIUM
kadenpoii exxerogHo. B Ounere conepxurcs 2 TeOpeTUUECKUX BOIIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpeloCTaBiseTCs MPaBO 3ajaBaTh BOMPOCHI CBEpX OMIIETa, a TaKKe MOMHMO
TEOPETUYECKUX BOMNPOCOB JaBaTh JUISl PEIICHUS 3aJaud W NPUMEpPHI, HE BBIXOASIIME 32 pPaMKHU
MIPOMJEHHOI0 MaTepuasa 1o u3y4aeMou JUCLIUILINHE.

3HaHMSI, YMEHHUS U HABBIKM OOYYaIOLIUXCS OINPENEISIOTCS OLICHKAMH «OTJIMYHO», «XOPOIIOY»,
«YZIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPBIE  BBICTABIAIOTCA B 3a4E€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHUKKY 00yYaroIerocs B JIeHb HK3aMEHa.

[Ipu mpoBeleHHH YCTHOTO 5K3aMEHa B ay[UTOPHUHM HE JOJDKHO HaXOOUThbcs Oojiee BOCHMHU
oOyyaroluxcsi Ha OIHOTO MPEIoAaBaTers.

IIpu mpoBeneHMM YCTHOrO 3K3aMeHa OOydarouuiics BBHIOMpaeT SK3aMEHAIMOHHBIA OuWJeT B
CIIy4aifHOM MOpSIKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMS, OTYECTBO U HOMEP SK3aMEHAI[MOHHOIO OHIIeTa.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT IIOJIb30BaThbCs C pa3pelleHus HK3aMeHaropa
MPOrpaMMOil JUCUHUIUIMHBI, CHPAaBOYHOM W HOPMATHUBHOW JUTEpaTypou, IPYIrMMH IOCOOUSMHU U
TEXHUUYECKUMHU CPEICTBAMHU.

Bpems moAroToBku 0TBETa NMpH cAaue SK3aMeHa B YCTHOH (hOpME JTOJIKHO COCTaBJISTh HE MEHEe
40 MuHYT (TI0 ’KeJTaHUI0 00YYarOIIErocsi OTBET MOKET ObITh JOCPOUHBIM). Bpemst oTBeta — He Gonee 15
MUHYT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS TPU MOJATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJIEHMEM BPEMEHHM Ha
noJAroToBky. [Ipy OxOoHYaTeIbLHOM OIICHMBAHWU OTBETA OLIEHKA CHMKAeTCsl Ha OAuH Oayul. Beimaua
TpEeThEro OujIeTa He pa3peraeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha 3K3aMEH, U, B3sIB OWJIET, OTKA3aIcsa OT IPOXOXKJICHUS aTTeCTalluu
B CBS3M C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABIIIETCA  OLEHKA
«HEYOBJIETBOPUTEIILHO».

Hapymienre IUCHMIUIMHBI, CHUCHIBAaHME, HCIIOJIB30BaHUE OOYUYaAIOUNIMMHUCSH Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX

41



KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUI0OB JTMUYHOW KOMMYHHUKALIMOHHOM M KOMITBIOTEPHOM TEXHUKHU BO
BpeMsl aTTECTAlMOHHBIX HCIBITAaHWK 3ampenieHo. B ciaydae HapymieHuss 3TOro TpeOoBaHHUS
IperoiaBaTenb 00s13aH yIaluTh 00y4Jaromerocs 3 ayJuTOPUHU U MPOCTAaBUTh €MY B BEIOMOCTH OLICHKY
«HEYIOBJICTBOPUTEIHHO.

BricTaBieHue O1ieHOK, OTYyYSHHBIX MPH TOBEICHUH PE3YJIbTATOB IPOMEKYTOYHOH aTTeCTalluH,
B 3aUCTHO-K3aMEHAIIMOHHYIO BEIOMOCTh U 3aUETHYIO KHIDKKY IPOBOJAUTCS B MPUCYTCTBUU CaMOTO
oOyuatomerocst. IIpernonaBarenu HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTb U
TOYHOCTBH BHECEHHUSI 3aIKCe O pe3yIbTaTax IPOMEKYTOYHOH aTTeCTalluy B 3a4€THO-3K3aMEHAIMOHHYIO
BEZOMOCTh ¥ B 3aYETHBIC KHUKKH.

HesBka Ha »K3aMeH OTMeYaeTcsi B 3a4eTHO-DK3aMEHALMOHHOM BEIOMOCTH CIIOBAaMH «HE
SIBUJICSI.

Jnst 00y4aronmxcsi, KOTOpble He CMOTJIM CaTh 3K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET MEPUOJ JTUKBUAALNH 33JJ0JDKEHHOCTH. B 3TOT mepuoa npenogaBareny, IpUHUMABIINE
9K3aMEH, JIOJDKHBI YCTaHOBUTh HE MEHEe 2-X JIHEH, Korja oHM OyayT NPUHHMMATh 33J0JKEHHOCTH.
Wudopmanus o TMKBUAAINH 33I0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIMOHHOM JIHCTE.

OOyuarouMesl, MOKa3aBIIUM OTJIMYHbIE W XOpPOILME 3HAHMUA B TEUEHHE CeMecTpa B XOJie
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh IIPOCTABJICHA SK3aMEHAI[OHHASI OLIEHKA
JOCPOYHO, T.€. 0e3 caauu sk3aMeHa. OLeHKa BBICTABIIAETCS B AK3aMEHALIMOHHBIH JIUCT UM B 3a4E€THO-
9K3aMEHAIMOHHYIO BEIOMOCTb.

WHBanuapl U MUa C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI, MOTYT ClIaBaTh YK3aMEHBI B
MEXCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIAaHOM. VIHBaIH B 1
JMIA C OrPAaHUYECHHBIMH BO3MOKHOCTSMH 3JI0POBBS, UMEIOLIHE HAPYIICHHUS ONOPHO-IBUTATEIBHOTO
ammapara, JOIYCKAaloTCS Ha AaTTeCTAllMOHHBIE HCIBITAaHUS B CONPOBOXKACHWH AaCCHCTEHTOB-
CONPOBOXKJAOIIHX.

[Tporieypa mpoBeACHUS TPOMEKYTOYHOW AaTTECTallMd ISl OCOOBIX CIIydaeB H3JIOKEHA B
«ITonmoxxeHnu 0 TEKylieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallui 0OydYaroIUXCsl Mo
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit TAY (2016
T.).

[IIxana u KpUTEpUU OIICHUBAHUS OTBETA 00YUAIOUIEroCs MPEACTaBIEHBI B TA0IUIIE

xkana Kputepumn onennBanus

BCECTOPOHHEE, CHUCTEeMAaTUYECKOe U TIyOOKOe 3HaHHE MPOrPaMMHOTO
Orenka 5 Marepuana, YCBOCHHME OCHOBHOM M JOMOJHUTEIBHON JUTEPATYPHI,
(oTIMYHO) PEKOMEHJIOBAaHHOW MPOTPaMMOM JTUCHUIUIMHBI, TPABUIBHOE DEIICHUE

3a7a4H.

MOJIHOE 3HAaHWE MPOrpPaMMHOIO MaTepHualla, YCBOEHHE OCHOBHOM
Oruenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B nporpamme, HaJIn4uue
(xopor1o) MaJI0O3HAYUTEIBHBIX OIIMOOK B PEIIEHWU 3a/1ayd, WM HEAOCTaTOYHO

IIOJIHOE PACKPBITUE COAEPIKAHUE BOIIPOCA.
3HaHUE OCHOBHOT'O MPOTPaMMHOI0 MaTepuajia B MUHUMAaJIbHOM 0OBbeMe,
MOTPEIIHOCTH HENIPUHIMIIMAIBLHOTO XapaKTepa B OTBETE HA DK3aMEHE U B
pElIeHNH 3aJauH.

Onenka 2 npoGenbl B 3HAaHUSAX  OCHOBHOIO  IMPOTPaMMHOIO  Marepuana,
(HeyIOBJIETBOPUTEIHHO) | MPUHIMUITHAILHBIC ONIMOKHU IPU OTBETE HA BOTIPOCHI U B PEIIICHUHN 3a/1a4H.

Onenka 3
(YAOBIETBOPUTEIBHO)

Bonpocsl k 3k3ameny
3 cemecTp

1. TloHATHS TIPOYHOCTH, KECTKOCTH, YCTOMYUBOCTU. OCHOBHBIE THUIOTE3bI COMPOTHUBIICHUS
MaTepHuayoB.

2. Knaccudukarnus Ten. [IpuHIUIIBI TOCTPOSHUS PACUETHON CXEMBI.

3. Baemame cuitbl, UX KiaccuUKaIus.
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4. Ilonatue 1 BUIBI BHYTPEHHUX CHIIOBBIX (DaKTOPOB.

5. IlocTpoeHue 3110p BHYTPEHHUX CUIIOBBIX ()aKTOPOB METO/I0M CEUECHUI.

6. IlpaBuiia MOCTPOCHUS AMIOP BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MPH PACTHKEHUH (CKATHUN).

7. IlpaBuiia HOCTPOEHHUS SMIOP BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH KPYUECHHH.

8. IIpaBuia mocTpoeHus 3MI0p BHYTPEHHUX CUIIOBBIX (DaKTOPOB MPU U3rHOE.

9. IloHsTHE HANPSAXKEHUS, KOMIIOHEHTBI HAIIPSKEHUSL.

10. [onsTue o nedopMariiv, KOMIIOHEHTHI JeQOpPMaITUH.

11. XapakTepucTrka NpoCThIX BUOB HATPYKEHUS.

12. OcHOBHOE yCII0BHE IPOYHOCTH.

13. OcHOBHOE yCJIOBHE KECTKOCTH.

14. Iunarpamma nedopMUpoOBaHHS MaTepHraia: o00Ias XapakTepuCcTHKa.

15. OcobGennoctu quarpamm 1eOpMUPOBAHUS IUTACTUYHBIX M XPYIKHX MaTe€pHUasoB.

16. Onpenenenre MEXaHUYECKUX CBOMCTB CTaJIeH U CIJIaBOB.

17. CocTaBinstoniye MEXaHH4EeCKUX CBOMCTB CTaJei U CIIaBOB.

18. OcoOGeHHOCTH YCIOBUS IPOYHOCTH AJIs IUTACTUYHBIX U XPYIKUX MAaTEPUAIIOB.

19. IloHsTHE O PACTSDKEHHM M CXKAaTUM, BHYTPEHHHE CUJIOBBbIE (DAKTOpBI, MOCTPOEHHUE SIIOP
BHYTPEHHHUX CHUJIOBBIX (PAKTOPOB.

20. Pacyer Ha MPOYHOCTH MPU PACTSKEHUU (CHKATUN).

21. 3axon 'yka npu pactsokennn (cxxatun) u kKodpdumuent [lyaccona.

22. OmnpeneneHue nepeMerleHuil pyu pacTsKEeHUH (CKATUN).

23. Bujpl pacyeToB Ha IPOYHOCTD.

24. TloHsATHE O KPY4YEHUHU, BHYTPEHHHE CHJIOBBIE (PaKTOPBI, NOCTPOCHUE SMIOP BHYTPEHHUX
CWJIOBBIX (haKTOPOB.

25. Pacyer Ha IPOYHOCTH MIPU KPYUECHHUU.

26. 3akoH ['yka npu KpyueHuu.

27. Onpenenenue qegpopMannii Npu KpydeHUH.

28. Ilonstue 06 u3rude, BHYTPEHHUE CHUJIOBBIE (DAKTOPBI, MOCTPOCHUE SIIOP BHYTPEHHUX
CHJIOBBIX (DaKTOpOB.

29. Hanpsixenus npu u3ruoe.

30. Pacuer Ha mpOYHOCTH IpU U3rHOeE.

31. IloHsiTHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX IJIOCKUX CEUEHUH.

32. Cratuueckuit MOMeHT ceueHust. OnpeeneHne eHTpa TSAKECTH CEUSHHUS.

33. MOMEHT MHEPIIMH CEUEHUS: TIOHATHE, ONIPeIeTICHUE, NCTI0JIb30BaHNE.

34. I3meHeHre MOMEHTA HHEPLIMY CEUYEHUS IIPU NIapajuIeIbHOM IIEPEHOCE CUCTEMBI KOOPAUHAT.

35. Onpenenenre MOMEHTa HHEPIIUU COCTABHOTO CEUCHMS.

36. IloHATHe r1aBHBIX OCEH U INTaBHBIX MOMEHTOB MHEPLIUH.

37. MOMEHT CONPOTHUBJICHUS CEUCHMUSI.

38. ParmonanbHbie (hOpMBI OMIEPEYHBIX CEUECHUI.
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JIMCT PETUCTPAIIMU U3MEHEHUWI

Hosep Howmep nmcToB (pa3aenos) Pacimdposka Jara
aHHY- OcHOBaHHe U1 BHECEHHS M3MEHEHMI Hoanuce P Jara BBEJICHHS
U3M. | 3aMEHEHHBIX | HOBBIX HOMHUCH
JIMPOBaHHBIX W3MEHEeHHS
1 cTp. 2 - cTp. 2 [lpukaz pekropa ®IBOY BO «IOxHO-Ypanbckuii Illamanosa E.B. | 25.04.2016 | 25.04.2016
FAY» Ne36 or 25022016 «O nposeneHuy |, ZW
OpraHH3allMOHHO-IITATHBIX MEPONPHATHID) )
2 n. 5-10 PIT[T - m. 5-10 PITJ | Axkryamusaius yue6GHO-MeTOAUYECKOro obecrnedeH s 7 Z . Illamarosa E.B. | 01.04.2017 | 01.04.2017
1.3 ®OC n.3 ®OC : 7
3 m. 5-10 PIIJT - m. 5-10 PIIJ{ | Axtyanusauus ydebHO-MeToqHIecKoro obecrneyeHns /'ZQ,/ Illamanosa E.B. | 01.04.2018 | 01.04.2018
n.3 ®OC n.3 ®OC <




