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1. Ilepeyensn

KOMIIETEHIIMA H

YPOBHM HX Cc(OPMHMPOBAHHOCTH IO

AUCUMILTHHAM (MOAYJIsIM), MIPaKTUKaM B npouecce ocsoenuss OIIOII BO

B mnponecce ocBoeHusi 00pa3oBaTeNbHOM MpOrpaMMbl y OOY4YaroIIerocsi B XOJe
U3y4YeHUST AUCHUIUMHBL «ConpomuenieHue mamepuanos» JTOJKHBI CHOPMHUPOBATHCA

koMmieTeHun: YK-2.

Kpurepuu onpezaenennsi cpopMUpOBAaHHOCTH KOMIIETEHIMI Ha pa3IMYHbIX YPOBHSIX

ux (opMUPOBaHUS

I/IH,I[GKC KOMIICTCHI N

ConeprxaHne KOMIIETCHITUN

YK-2

CriocobeH ompeaensaTh Kpyr 3aJad B paMKax IIOCTaBICHHOW LENd U
BbIOMPATh ONTUMAJIbHBIE CIIOCOOBI UX PELIEHUs, UCXOs U3 ACHCTBYIOLINX
IIPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB M OIrpaHUYEHHM

Ko n naumenoBanue

HHAWKAaTOpa JOCTUKCHUA

OrneHOYHBIC CPEACTBA

Bunp! 3anstui
JUISl OUEHKHU YPOBHS

s hopMupoBaHUS

c(hOpMHUPOBAHHOCTH
KOMIIETEHIIUH KOMIIETEHIINHU
KOMIIETEHIINU
WJ1-7yk-2 3HaeT U MOHUMACT JIEKIIMH, VYCcTHBIN onpoc, pelieHre 3a1ad,

OCHOBBI 3aKOHBI 1 MOJCIIN
MCXAaHUKHU U I'PAHULBI UX

IMPAKTUYCCKUC 3aHATUSA,
CaMOCTOATCIIbHAA pa60Ta

BOIIPOCHI IS [IPOBEJICHUS 3a4ETa
U 5K3aMEHa, TECTOBbIE 33 JaHUs

MIPUMEHEHHUSI, METOJUKU pacueTa
JeTaneil 1 KOHCTPYKIIUI B
paMKax CUCTEMHOTO IMOJX0/a
JUTSL pEIIEHUS TOCTABJIEHHBIX
3a/1a4y pacuera u MOJACIUPOBAHUS

KOHCTPYKLUU

YPpOBHU OCBOCHUSI KOMIIETEHIIUU

YpoBeHb OCBOEHHUS
KOMIIETEHIINHN

Kpurepun onenuBanus

IIpoaBuHYTHIH (OTINYHO)

3Haer: OCHOBbBI 3aKOHbBI W MOACIIM MCXAaHUKH W TpaHULbl HX
IIPUMEHEHHUs], METOIUKHM pacuera [eTalei U KOHCTPYKLUN. OCHOBHBIC
METOABl HCCJIENOBAHUS HArpy30K, IEPEMEIIEHUM W HANPSKEHHO-
N1e(OpPMHUPOBAHHOTO COCTOSHUSI B DJEMEHTaX KOHCTPYKIHM, METOJIbI
MIPOEKTHBIX U MMPOBEPOYHBIX PACUETOB U3/ICIUN.

VYmeer: ¢GopMynMpoBaTh M NPUMEHSATh OOLIEMHKEHEPHbIE 3HAHUS IS
pELIeHNH TUIOBBIX 3a7ay CONMPOTHUBIIEHUS MaTepUasoB, GOpPMYIHPOBATH
B paMKaxX 3aJaHHOM pPACUETHOM CHUCTEMBI COBOKYIIHOCTb 3aJa4
o0ecreunBaroIux JIOCTHKEHHE HEOOXOIMMBIX IapaMeTpoB
KOHCTPYKIIUH, MATEPUAJIOB U CEYEHUN, Ha OCHOBE IIOJIyYEHHBIX PaCYeTOB
KOHCTPYKIHH OLCHMBATh MPAKTHYCCKHUEC TIOCICACTBUA TIPUHATBIX
peLIeHuN.

Brnageer/umeer mTpaKkTUYECKHH OMBIT: CHCTEMHBIM TMOAXOJOM  JUIS
peleHHs TUIOBBIX 33aJau CONMPOTUBJICHNUS MaTepUaIoB, HaBbIKaMu cOopa
U moucka nHpopManuu 1mo oO0BEKTy pacuera KOHCTPYKIMH, MPOBOIMUTH
aHaJIM3 CBOMCTB 00BEKTa M 0000IIAeT pe3yibTaThl MCCIEJOBAHUS JUIS
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pelieHus 3aaa4u, METOAAMHU MOJEIUPOBAHUSA U pacyeTa THUIOBBIX 3a1a4
pacdyera KOHCTPYKLHM, HABBIKAMH IIPOBEICHUS HCIIBITAHUN MAaTEpUATIOB
Y TUTIOBBIX KOHCTPYKLIHH.

[ToBbIIEHHBIH (XOPOIIIO)

3Haer:

B JIOCTaTOYHOI CTETIEHN OCHOBHI 3aKOHBI U MOJEITU MEXaHUKH U TPAHULIBI
UX IPUMEHEHHUs, METOJUKHU pacyeTa JieTalleil 1 KOHCTPYKIMI. OCHOBHbIE
METOJIbl HMCCJIEIOBAaHUSl HArpy30K, IEepEeMEIICHU U HaNpsKEeHHO-
ne(GOpMHUPOBAHHOTO COCTOSHUSI B DJEMEHTaX KOHCTPYKIHH, METOJIbI
MIPOEKTHBIX U IPOBEPOYHBIX PACUETOB U3EIU;

YmMmeer:

B JOCTaTOYHOW  cTemeHu  (OpMyIHpoBaTb U MPUMEHSATh
OO0IIenH)XEHEPHbIE 3HAHUS JJISl PELICHUU THIIOBBIX 33/1a4 CONPOTHUBICHUS
MaTepuasoB, (HOpMYIHpPOBaTh B paMKax 3aJaHHON pPacyeTHON CHCTEMBI
COBOKYITHOCTh 33Ja4 O0OECIeYMBAIOIINX JIOCTHKEHHE HEOOXOIUMBIX
MapaMeTpoB KOHCTPYKIUH, MaTepualoB M CEYEHUN, Ha OCHOBE
MOJyYCHHBIX PACYETOB KOHCTPYKIUH OIICHUBATh TPAKTHYECKUE
MOCIIEACTBHS MPUHATHIX PEIICHUH.

Brnaneer/mmeer mpakTHYECKUH OIIBIT:

Ha JOCTATOYHOM YPOBHE CHCTEMHBIM IMOAXOJOM JIs PEIICHUS THUIIOBBIX
3aJad  CONPOTUBIICHHUS MAaTepHUaloB, HaBbIKamMH cOopa W TOHMCKa
uHpopmanud 1o OOBEKTY pacueTa KOHCTPYKIMH, MPOBOAWUTH aHAIIU3
CBOMCTB 00BEKTa U 0000IAaeT pe3yabTaThl UCCICAOBAHUS ISl PEIICHUS
3a/lay¥, METOJIaMU MOJICIMPOBAHMS U pacueTa TUIIOBBIX 3a7au pacyeTa
KOHCTPYKIIMH, HAaBBIKAMU TIPOBEACHUS WCIBITAHHA MaTCPUATIOB W
TUTIOBBIX KOHCTPYKIIHHA.

[Toporogsiii (6a30BbIit)
(YIOBIETBOPUTEIHHO)

3HAeT: 4YaCTUYHO OCHOBBI 3aKOHBI M MOJEIIM MEXaHWKU M TPaHMIbl UX
IIPUMEHEHHUsI, METOJIMKM pacuera JeTajledl W KOHCTPYKLUHHA. OCHOBHBIE
METOJIbl HCCJIEIOBAaHUS HArpy30K, IIEPEMEIICHUH U HaNpsSKEHHO-
Ne(OPMUPOBAHHOTO COCTOSIHUSL B 3JIEMEHTaX KOHCTPYKIUH, METO]IbI
IIPOEKTHBIX U MIPOBEPOYHBIX PACUETOB U3JEIUN.

YMeeT: Ha MUHUMAQIbHO MPHUEMIIEMOM YypOBHE (HOpMynIHpoBaThb U
NPUMEHATh OOIIEHH)KEHEPHbIE 3HAHMS JJIsl PELIeHUHM TUIOBBIX 3a/ad
CONPOTUBIIEHUSI MaTepuasioB, (GOpMyIMpOBaTH B paMKax 3aJaHHOU
pacyeTHOM  cHCTEeMBl ~ COBOKYNHOCTb  3aJad  00ecreyuBaroIux
JOCTUKEHHE HEOOXOJMMBIX MapaMeTpOB KOHCTPYKIIMM, MaTepuajoB U
CEYECHMI, HA OCHOBE IIOJIYYEHHBIX PACUETOB KOHCTPYKLIMHM OLEHUBATH
MIPAKTUYECKUE MOCIEACTBUS IPUHATHIX PEIICHUI.

Brnaneer/mmeer mnpakTHUECKUIl OMBIT: HAa MHUHMMAIbHO IPHEMIIEMOM
YPOBHE CHCTEMHBIM IIOAXOAOM JUIA PEIICHWS THIIOBBIX  3a1ad
COIIPOTHUBIIEHUS] MaTEpUalIoB, HaBbIKaMM cOOpa M TMOMCKa MH(OpMaIuu
0 00BEKTY pacyeTa KOHCTPYKLHHU, IPOBOJIUThH aHAJIU3 CBOMCTB 00bEKTa
1 000011aeT pe3ynbTaThl UCCIEOBAHUS I PeIIeHHs 3a1a4k, METOIaMU
MOJEIIMPOBAaHNsA M pacdyeTa THUIIOBBIX 3aJad pacyeTa KOHCTPYKIIUH,
HaBbIKAMU  IPOBEACHUSA  HUCIBITAHUM  MAaTepUaJoB U THUIIOBBIX
KOHCTPYKIIHAH.

2. Mertoauyeckue, OLECHOYHBbIE MaTepuajdbl W CPEACTBA, ONpele/sIIoNue
npouexypbl  OUEHUBAHUA  C(POPMHMPOBAHHOCTH  KOMIETEHIHI  (3J1eMEHTOB
KoMIeTeHuui) B npouecce ocsoenusi OITIOII BO
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2.1 OueHo4YHbIEe CpeCTBA AJIsl TEKYIIero KOHTpOJIﬂl
Bomnpocs! AJ1s1 yCTHOrO onpoca
Tema 1. BBenenue.
1. 3HaueHue CONPOTHUBIICHUS MaTepuaoB TUISt MOATOTOBKHU
KBaJIM(UIIMPOBAHHOTO OakaiaBpa.
2. WcTopus cOmpOTHUBIICHUS MAaTEPUATIOB.
3. IlpouHocTh W €€ posib B MPOEKTHUPOBAHWUU WM DIKCILTyaTaIllil KOHCTPYKITWH.
OcHoBHblIe nonyuieHUs1 «CONMPOTUBIICHUS] MATEPUATIOBY.
4. PeanbHblil 00BeKT M pacueTHas cxema. Kiaccudukanus narpy3ok Meton
CEYEHUI U BHYTPEHHHUE CUJIBL.
5. Knaccuduxanus TUTIOB HArpy>KEHUsSI CTEPXKHS MO BHYTPEHHUM CHJIaM.
6. TloHsTHS O HANPSKEHUSAX, NePOopMaIUAX, TEPEMEIICHUSX.
Tema 2. [leHTpajIbHOE PACTSKEHHE U CKATHE.
1. Ycunus, nanpsbkenusi, 3akoH ['yka. 3akod Ilyaccona.
2. UcnbiTanust Ha pacTsokeHne. Jlmarpamma pacTsbkeHus. Pasrpyska u
MOBTOPHOE HarpyxeHue. cTuHHas quarpamma pacTsKeHHUs.
MexaHnnyeckre CBOMCTBA ITPU CIKATHUU.
[InacTuuHbIe U XPYTIKUE MAaTepUAIIBI.
[IpenenvHoe cocTosiHue U ero kputepuu. KosddunueHt 3amnaca.
Pacder no nonmyckaemMbIM HaAPSsIKEHUSAM U HATPy3KaM.
[Ton3yyecTp, penakcanus HapPsAKECHUM.
Pactsxenue noa neiicTBUEM COOCTBEHHOIO Beca.
. IlorenuuaneHas sHeprus negopMaluy Mpu pacTHKEHUU - CKATHH.
10 KonuenTpanus HanpsikeHUu. KOHTaKTHBIE HANIPSYKEHHUS.
11.PacueT cTaTU4eCKH HEONPEACIUMbBIX CHCTEM.
12. TemnepaTypHbie 1 MOHTAKHBIC HATIPSIKEHUSI.
Tema 3. Teopust HANPSI?KEHHOT0 COCTOSIHUSA.
1. HanpsikeHHOE COCTOSIHME B TOUKE.
2. TeH3op HanpsHDKEHUI U €r0 KOMIIOHEHTHI.
3. 3aKOH MapHOCTH KacaTelIbHBIX HAMPSHKESHUN.
4. I'maBHbBIC TUIONIAJKU U TJIaBHBIC HAMPSIKEHMUS.
5. Buabl HanpsiKEHHOTO COCTOSTHUSL.
6. HampspkeHnss Ha  HAKJIOHHBIX TUIOMIQJKAX TPH JIMHEHWHOM HANpPSHKCHHOM
COCTOSIHHH.
7. O6001meHHbI# 3aKk0H ['yKa.
8. Haznauenme kpuTepueB TMPOYHOCTH U IUIACTUYHOCTH. [IpenmenpHoe
COCTOSIHUE.
9. DKBHUBaAJICHTHOE HATIPSDKCHHE.
10. PaBHOODacHOe cocTosiHUE.
11. VYcnoBue NpOYHOCTH MPU CJIOKHOM HAIMPSHXKEHHOM COCTOSIHUH.
Tema 4. I'eomeTpryeckne XapaKTepUCTHKH IVIOCKUX CEYeHM.

©CoOoNOhow

1
[lepeuens oyeHouHbIX CPedcms, PEKOMEHOOBAHHBIX K UCHONIb308AHUI0 NPU (OPMUPOBAHUL OYEHOUHBIX MAMEPUATLO8
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1. Crarndeckre MOMEHTHI IUIOMAAM U WX MCIOJb30BaHUE JJISl OMpPEICIICHHS

LEHTpAa TSHKECTU CEYEHUSI.

OceBble, NONSPHBINA U IEHTPOOEKHBIN MOMEHTBI MHEPIIUH.

Panuycel nnepum.

MoOMEHTBI UHEPIIUU TIPOCTHIX CEYEHUH.

3aBUCUMOCTH MEX1y MOMEHTaMU MHEPILIMHU JIJISl TApAJIJIEIbHBIX OCEH.

Tema 5. CABMT U KpyueHHe

DJIeMEHThI KOHCTPYKIUIA, padoTarole Ha CIIBUT.

HucTelid CIBUT.

3akoH I'yka npu ciBure.

[ToTenmuanpHas 3HEprUs AehOPMAIMH MTPU CABUTE.

Kpyuenne npsamoro crepxHsi.

Hampsoxenus mpu KpydeHUH.

VYron 3akpy4rBaHus.

[TonGop ceuenus Bana.

. CraTtuyecku HeonpeaeTuMbIe 3a7a4 KPydeHUSI.
10 KpyueHnue crepKHE HEKPYTI0TO MOMEPEYHOTO CEYEHUS.
11.TTonsiTHe 0 MEMOpPAHHOW aHAJIOTHH.

Tema 6. U3rud crep:kHeid.

b w

OCo~NRWNE

1. Harpy3ku, BbI3bIBaIoIIe U3ruo.

2. Omopsl U OMOPHBIE PEaKIUy.

3. BHyTpeHHHE CUIIBI TTPH U3THOE.

4. lnddepeHuunanbHble 3aBUCUMOCTH TIPHU U3THOE.

5. HopmainbHble HanpsKEHUs PU YUCTOM U3THOE.

6. YcnoBue NpoyHOCTH TIPU U3TUOE 110 HOPMATBHBIM HAIPSKCHUSM.

7. Ilonbop ceuenuit 6AIOK.

8. PammonanbHble ceueHus 6anok. KacatenbHble HanpsyKeHUs IPU MOTIEPEYHOM
u3ruoe.

9. luddepennmanbHoe  ypaBHEHHWE  HM30THYTOM ocu Oalku U €ro
UHTETPUPOBAHUE.

10.Meron HavabHBIX mapamMeTpoB. [loTeHnmanpHas 3HEpTUs AeopMalvi  IpH
u3ruoe.

Tema 7. IIpo4HOCTH NPH CJI0KHOM HANPSKEHHOM COCTOSIHUM.
Kocoit n3ruo.
[TonoxeHue HEUTpaIbHOM JIMHUM, ONIPEIECIICHUE HANIPSIKEHUN.
[lepemenienue npu KOCOM U3ruoe.
BHeleHTpeHHOE paCTSHKEHUE UITU CKATHE CTEPKHEN OOJIBIION KECTKOCTH.
[TonmoxeHne HEUTPAIIBHOM JIMHUH, ONIPEIEIICHUE HAIPSKEHUI. S 1po ceueHusl.
N3rub ¢ kpyueHuem.
Brytpennue cumsl.
Hanpsixenus B onacHbIX Toukax ceueHus. [londop ceuenuii Bana.
Tema 8. O0mue Meroabl ompenejeHusi nepemenlenuii. Pacyer craruyecku

HeolnpeaeJUMbIX CHCTEM.

1. IloTenunanpHas Heprus aedopMaluy Npy TPOU3BOILHOM HArpy>KEHUH.

2. Teopema KactuibsiHo.

NGk owdE



NoOghkow

Nuterpans Mopa.

Crnioco6 CumiicoHa. AHaJIU3 CTPYKTYPbI CTEPKHEBBIX CUCTEM.
CreneHb CTaTUYECKON HEONPEEIUMOCTH CUCTEMBI.
OcHoBHasl cucteMa. DKBUBAJIEHTHAsI CUCTEMA.
Kanonnueckue ypaBHEHHsI METO/1a CHUIL.

Tema 9. Pacuer cxKaTbIX cTep:kHedH Ha ycroilunBocThb. IIpoaoJbHO-
nomnepevHbIii U3rud.

OCo~NRWNE

YcTolunBBIE U HEYCTOMUMBBIE (POPMBI PABHOBECHS.

[ToTepst yCTOMYMBOCTH.

Kputnueckne Harpyska u HalpsHKEHHUE.

VYcToiunBOCTh CKaThIX cTepkHer. Dopmyna Ditnepa.

BimsiHue onopHBIX 3aKpENJIEHUN CTEPKHS HA BEJIMYUHY KPUTHYECKOW CHJIBI.
[Ipenenbl npuMeHUMOCTH (hOpMyJIbI Diisepa.

®opmyna O.C. SAcuHCcKorO.

Pacuer no ko3pPuuMeHTy yMEHBIIEHUS JOITYCKaEMbIX HAIPSy)KEHUH.
[TpuOnM>KEeHHBIN METO MHTETPUPOBAHUS HETUHENHOTO Tu(depeHIIMATBEHOTO
YPaBHEHUS H30THYTOM OCU CTEP)KHSA IIPU OJHOBPEMEHHOM JIEMCTBHUU
IIPOJIOJIBHBIX U IONEPEYHBIX CUIL.

10.Omnpenenenre HampsbkeHUM . KodduimeHnta 3amaca MpU  MPOAOTLHO-

MOTIEPEYHOM H3THOeE.

Tema 10. HpO‘IHOCTb npu HanpskKCHUAX, HUKINYCCKH HUIMCHAKIIMUXCHA BO

BpEeMeEHM.

W

5.

MexaHu3M yCTaI0CTHOTO pa3pyIICHUSI.

KpuBsie ycranoctu u nipeen BBIHOCIUBOCTH.

Binusinue paznuuHbix (aKTOPOB HA BEJIMUMHY TPe/ieia BHIHOCIUBOCTH.
JluarpamMMBbl IPEACIIbHBIX HAMPSKEHUN MPU aCUMMETPUYHBIX IIUKJIAX.
CxemaTtuzanus guarpamm.

Tema 11. lunamudeckasi Harpy3ka. Ynpyrue KoJjieoaHus.

1.

6.
7.

8.
9.

Pacdet paBHOYCKOPEHHO JIBHXKYIIETOCS Tea.

2. Jlunamudeckuit KodhOUITHEHT.

3. PacyeT TOHKOCTEHHOTO BpaIIalomerocs KoJblia.

4,

5. Jlunamuueckuit koddduimeHT mnpu yaape. BrusHue maccel ynapsieMoi

[Tpubnuxennas teopust yaapa. Pacuer mo 0anancy sHepruu.

CHCTEMBI.

Crenenu cBoOOIbI KOJICOATEIBHBIX CUCTEM.

Konebanuss CBOOOIHBIC W BBIHYKACHHBIE KOJIEOAHUS CHUCTEMBI C OJIHOM
CTEIIEHBIO CBOOO/IEI.

Koaddunment napactanus koneOaHuii.

Pe3onanc.

10.BnusiHME CUT COPOTUBIICHHUS.
11.KoaddummeHT npruBeneHnust Macchl.
Tema 12. Mexanuka pa3pyuieHust

1.
2.
3.

®u3nyecKre OCHOBBI YIIPYTOCTH U TIJIACTUYHOCTH.
Bnusinue nuciokanuii Ha mpeaesibHbIC HATPSXKEHHUS.
Bue! pazpymenust.



4. HampsikeHus: B BEPIITMHE TPEITUHBI.

5. DHepreTudecKuii Moaxo 1 K papyuiennto u popmyna I'puddurca.
Tema 13. PacueT KOHCTPYKIUIA 10 NpPeaeJbHbIM COCTOSIHUSIM

1. OcHOBHBIE TOHATHUS O MPEAECIHLHOM COCTOSIHUU.

2. PacueTsl Ha pacTshKEeHUE-CHKAaTHE.

3. PacueTsl Ha Kpy4eHHe.
Tema 14. JxcnepuMeHTAaJbHbIe MeTOAbI HccJeq0BaHus AedopManuii u

HANPSIZKEHHM H.

1. Knaccudukanus 3KkCriepuMeHTaTBHBIX METOJIOB.

2. Tumsl TEH30METPOB.

3. TeH3ope3nucTopbl, CXeMbI U3MEPEHUSI.

HpaKanecmle 3alaHUs ISl TEKYIIETO KOHTPOJIA

Tema 2. IlleHTpasibHOE PACTHAKEHUE U CKATHE.
JUis CTymeH4aToro CTaJbHOrO Opyca Kpyrjoro IONEpedyHoro cedenus, (puc. 1),
BBIIIOJIHEHHOTO U3 cTanu Mapku CT. 3, UMeronel npeaen TeKydyecTd G, MoayJib FOHra
E, Tpebyercs:
1) mocTpouTh 1o AJIMHE Opyca 3MIOPbI MPOAOIbHBIX CHII N, HOpMaJIbHBIX HAPSLDKEHUN G U
NepeMeIEeHUI MONepeyHbIX CeUeHuH 9;
2) BRIUUCIUTH KOAhPUITMEHT 3amaca MpovYHoCTH Opyca N.

[Tpunste: a=0,101; B=0,10,; ¢ =0,1L5.
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Puc. 1

AOGCOIOTHO XecTKui Opyc (puc. 2) omepT Ha MIAPHUPHO-HEMOABIKHYIO OTIOPY U
MPUKPEIUTIETCS K IBYM CTEP)KHSM, MPHU IMOMOIIM MapHUPOB. CTEP)KHU H3TOTOBJICHBI U3
ctanu mapku CT. 3,

TpeOyercs:

1) HaliTH YCWIIMS M HATIPSDKEHUS B CTEPIKHSX, BRIpa3uB uX depe3 cury Q;



2) W3 pacyera IO JOIyCKAEMBIM HANPsHKCHUSM HaWTH JIONMycKaemyr Harpysky [Q],
NpUPaABHAB OOJIbIIEe U3 HAMNPSHKEHUN B JABYX CTEPXKHIX K JOMYCKAEMOMY HaIPsHKEHUIO
[o];

3) U3 pacyera Mo JAOMYCKAEMbIM Harpy3kaM HaWTH NOpPENEIbHYI IPy30H0JIbEMHOCTH
cucrembl Qf  u  momyckaemyro Harpys3ky Qjor, €CIIM M3BECTEH MPEJEN TEKYUECTH O
u kod(punmeHT 3amnaca npoyHocta N =1,5;

4) cpaBauTh BemmuuHBl [Q] M Qpop, MOJyYeHHBIE TPU pacyere IO JOMyCKaeMbIM
HANPSDKEHUSIM | JTOMyCKaeMbIM Harpy3Kam.

[Tpunsate: A = A;.

_ = ,
-2 -'l'o_ Q
Puc.2.
Tema 4. 'eomeTrpryeckre XapaKTePUCTHKHU IJIOCKUX CEYCHHH.
3aaHo MONepeYHOe CEYCHHE, COCTOSIIee U3 IBYX Mpoduiie, UMEIOIUX BUJl ITBE-
Jepa, IByTaBpa WK PaBHOIOJIOYHOTO yroJika (puc. 3),
Tpebyercs:
1) onpenenuTh NOJOKEHUE LIEHTPA TAKECTH MONEPEYHOTO CEUEHHUS;
2) HallTH OCEBbIE U IIEHTPOOECKHBIH MOMEHTHI MHEPLIMH OTHOCUTEJIBHO CIIy4alHBIX Ocei
(Xc ¥ Yc), IPOXOASINUX Yepe3 HEHTP TIKECTH;
3) onpenenuTh NOJI0XKEHHE IIIaBHBIX LEHTPAIbHBIX OCei U U V;
4) HaliTU MOMEHTBI HHEPLIUHA OTHOCUTENILHO TJIABHBIX LIEHTPAJIbHBIX OCEH;
5) BBIYEPTUTH CEYEHHUE U YKA3aTh HA HEM BCE pa3MePBI B UHCIIAX U BCE OCH.
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Tema 5. CaBur U KpyueHHne

CranpHON BaJl, 3aKpy4MBaeTCs JByMs MOMEHTaMH My U M, (puc. 4). /IBa yyacTtka
Bajia UMEIOT (OpMY TMOMEPEUHOr0 CEYCHUsT B BUAE Kpyros nuamerpamu d; u d,, a Tperuii
Y4acTOK BaJsia MOJBINA - UMeeT (POpMy MOMEPEYHOro CEYCHHSI B BUJIE KOJIbIA C 3aJaHHBIM
OTHOIIICHHEM BHYTpPEeHHEro nuametpa d k HapyxHoMy D.

TpeOyercs:
1) mocTpoUTh AMIOPY KPYTALIUX MOMEHTOB Mk;
2) U3 yCIOBHSI POYHOCTH IO JOMYCKAEMbIM KacaTeJIbHbIM HANPSKEHUSIM [T] ONpeneanTh
pa3Mepbl MONEPEYHbIX CEYEHUI YJacTKOB Bajla U OKPYIVIUTh UX A0 Oivkaiiiei 0onbiien
BEJIMUMHBI B MM;
3) HOCTPOUTH AMIOPY YIJIOB IOBOPOTA 0.

ITpunste: a = 0,14Ls.

&~
o
%)
&
10
18}
o
[N
b
&

a a 2a 2a a a

|\
*
*
A9

H T "y A




Tema 6. U3rud crep:kHeii.
CranbHas 6anka, n3o0paxeHa Ha puc. 5.

Tpebyercs:
1) mocTpouTh AMIOPHI ToNIepedHor cuibl Qy 1 m3rubdaromero MomMmenta My;

2) momoOpaTh M3 YCIOBUA MPOYHOCTH MO JIONMYCKAEMBbIM HAMPSKEHUSM IONEPEUHbIE

CEUEHUs B BUJE Kpyra, KBajpaTa, IByTaBpa U JIBYX LIBEJUIEPOB;
3) CpaBHUTD MIPUHSTHIE CEUEHUS 0ATIOK 10 IKOHOMUYHOCTH.
CteHku ABYTaBpa U ABYX LIBEUICPOB NapaJUIeIbHbI JEHCTBYIONIEH HArpy3Ke.

[Mpunste: F =F; ; m=m;.

q q q._ |F
T i oW 0
A X A
4 £ 4 £
33 '83
I I T
q q =
TTENTS VAN LT :
4 } e / » ’!f sl
£ £
1IF L 2 1 1F ‘, 2
v AV
FI 4 q o il q
> iy iy v o
;\ . , / P , 1 }f A
1 2 1 2 1 F 2
'83 '83 '83
VI VI VI
F 9 9 m ™
 ITTRIT 0 TTRENY 0
¢ : 2, 77 ¢ N| 2, 77
1 ‘ 2 1 ‘ F 2
X X

Puc. 5

CranpHas 6anka, n3o0pa)keHa Ha puc. 6.

Tpebyercs:
1) mocTpouTs AMIOPHI ToNepedHOM crutbl Qy B u3rndaromero MomenTa My;
2) momoOpaTh W3 YCJIOBHS TPOYHOCTH II0 JIOMYCKAeMbIM HaNPSDKCHHSIM

MonepeyHoe ceYeHue, N300pakeHHOE CIIpaBa OT CXEMbI OAJIKU.
[Tpunste: F = F;; m=m;.
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Tema 7. IIpo4HOCTH NPH CJI0KHOM HANPSKEHHOM COCTOSIHUM.
Ha puc. 7 u3zoOpakeHa B aKCOHOMETPUU OCh JIOMAHOTO CTEPXKHS KPYTJoTo

IIOIIEPEYHOT0 CEYECHMUS, PACIIONIOKEHHAA B FOPU3OHTAIBHON IJIOCKOCTH U UMEKLIas
npsimbie yribl B Toukax A u B. Ha cTepxeHb neiicTByeT BepTUKaJIbHAS Harpy3ka F; u

g.

TpebyeTcs:

1) mocTpouTh OTAEIBHO (B AKCOHOMETPHUH ) IIMIOPHI U3THOAIONTUX U KPYTAIIUX MOMEHTOB;
2) yCTaHOBUTH OMACHOE CEUECHUE U HAUTHU JJI1 HETO BEJIMUMHY pacCyeTHOIO MOMEHTA IO
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AHEPreTUYECKOMY KPUTEPUIO.

11

F
m

q

NI

w (£

4

)

q

vii

£

q

v L

[ IRTTH!

£

3

{5

q o
[T

- 4

)

Puc.6.

[_.2,_2_1
i

2c

(=l
izl

.

0.5¢

Fi%
° X

g

0.5¢

s}

3¢
[

N7,
}_I




£y A7 e F /fz -

Puc. 7

[lIxuB muamerpoM D; u yriiomM HakJIiOHAa BETBEH peMHsI K TOPU30HTY 04 JiejaeT N
000poTOB B MHUHYTY U mnepeaaeT MomHocTh N kBT. J[Ba Apyrux mikuBa HMEIOT
OJIMHAKOBBINA AuaMeTp D, U onMHAKOBBIE YIJIBI HAKJIOHA BETBEH PEMHS K TOPU3OHTY O U
KaXIblid U3 HUX nepeaaeT momHocth N/2 kBT (puc. 8).

TpeOyercsi:

1) onpenenuTs MOMEHTHI, TPUJIOKEHHBIC K IIKKUBaM, 110 3aaHHbIM N 1 N;

2) NOCTPOUTH AMIOPY KPYTALIUX MOMEHTOB Mg;

3) ompenenuTh OKpyXkHble ycwius t; u t;, AEHCTBYIOIIME HA IIKUBBI, MO HANJAECHHBIM
MOMEHTaM M 3aJIaHHBIM JuaMeTpaM MKuBoB D; 1 Dy;

4) onpenenuTh JABJICHHS Ha Ball, TPUHUMAsI UX PABHBIMU TPEM OKPY>KHBIM YCUITUSIM;

5) ompenenuTh CWIbI U3rMOAroNe BaJ B TOPU3OHTAIBLHON M BEPTUKATHHOU TUIOCKOCTSIX
(Bec MIKMBOB U BaJia HE YYUTHIBATH);

6) MOCTPOUTH IMIOPHI U3THMOAIOIIMX MOMEHTOB OT TOPU3OHTAIBHBIX CUJI Mrop U OT Bep-
TUKAJIbHBIX CUJI Mggpr;

7) TOCTPOUTH JMIOPY CYMMapHBIX H3THOAIONMIMX MOMEHTOB, IMOJB3YACH (POPMYJIOH

M, =M2, + M2, (W1 KOKIOTO TONEPEUHOr0 CEUEHHs Bald HMMEETCS  CBOS

12



MJIOCKOCTh JICUCTBHUSI CYMMapHOTO HW3THOAIOIIETO0 MOMEHTAa, HO JUIsl KPYTJIOTO CEUYCHHUS
MOXHO COBMECTHUTh IUIOCKOCTH Mysr I BCEX MNOMNEPEYHBIX CEUYEHHH M TOCTPOUTH
CYMMAapHYIO 3II0PY B IJIOCKOCTH YEPTEkKA; IPU NOCTPOEHUH SMIOPBI HAO YUECTh, UTO JIJIS
HEKOTOPBIX YYaCTKOB Bajia OHA He OyJIeT MPSIMOJIMHEHON );

8) nmpu momoiu 3m0p Mg u Mysr HalTH OMAacHOE CEYEeHHE U OIPEACNIUTh BEIUYUHY
MaKCHUMAaJIbHOTO PacyeTHOTO0 MOMEHTa [0 KPUTEPUI0 HauOONBIIUX KacaTelbHBIX
HAPSKCHUH;

9) moa00paTh U3 YCIOBHS MPOYHOCTH IO JOMYCKACMbIM HANPsOKEHUAM TuamMeTp Bana d u
OKPYIJIMTH 10 Onvkaitieit 0obIneit BemmarnHbl KpaTHOU 10 MMm.

[Ipunsars: a=0,20;; B=0,2L,; ¢ = 0,2L3; D; = 0,5€4; D, =0,50,.
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Puc. 8

Tema 9. Pacuer cxKaTbIX cTep:kHed Ha ycroilunmBocThb. IIpomoJbHO-
nonepevYHbIin u3ruo.

CransHoii crepxens (puc. 9) mamHoit £ cxumaercs cuioii F u uMmeer cioxkHoe
MOTIEPEYHOE CeUeHUE, U300pAKEHHOE CIIpaBa Ha puc. 6.

TpeOyercs:

13



1) HailTu pasMepsl MONEPEUYHOI'0 CEYEHUs MNpPU JAONYCKAEeMOM HAIpsDKEHUU [G].
Pacuetr mpou3BOAUTH METOJIOM MOCJIEA0BATEIbHBIX MPUOIUKEHUH, MTPEIBAPUTEIHLHO
3aJ1aBIIMCh KOA(PHUIMEHTOM YMEHbIIIEHUS OMMyCcKaeMbIX Hanpsbkenud ¢ = 0,5;

2) HaWTH KPUTHYECKYIO CUITy Fy 1 Ko PuUIMEeHT 3amaca yCTOHUYUBOCTH Ny.

[Mpunsate: £ =0,70; F = F,.

LFE o m F v Voo
[ =1.35 ZR|ES
E u=16
S S = ot
=
. A A - Pt
VI |F VIO F VIII F X ‘|'F X F
| RS
8 i oS H=041
_ _ =07 '
- H=1 s, #=111 ., =0439 ™ g ~ 18IS
ot - =t
=} g =
7 . AN

Puc. 9

Tema 11. lunamuyeckasi Harpy3ka. Ynpyrue KoJjieo0aHus.

Ha nByTtaBpoByro  0aiky, CBOOOJIHO JISKAITYIO HA JBYX JKECTKHMX  Oropax (puc.
10), ¢ BeicoThI h magaet rpy3 Becom Q.

TpeOyercsi:
1) HaiiTh HauboJIbIlIEE HOPMAJIBHOE HANPSKEHUE B Oaske;
2) pemnTh aHAJIIOTUYHYIO 3a/a4y MPH YCIOBUH, YTO JIEBASI OMOpa 3aMEHEHA MPYKUHOM,
MOAATIIMBOCThH KOTOPOH (T. €. ocaaka oT rpy3a Becom 1 kH) paBna a =0,02 m/xH;
3) cpaBHUTH MOJTYYEHHbBIC PE3YIbTATHI.

[Mpunste: Q = 0,01F,; h=0,104; € = £;.

14
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Ha aByx Oankax ABYyTaBpPOBOTO CEYECHHS YCTaHOBIIEH ABHUTATelh BecoMm Q (puc.
11), nenmaromuii N 060poToB B MUHYTY. l[eHTpoOexHasi cuia WHEPIMHU, BO3HUKAIOIIAs
BCJICJICTBUE€ HEYPAaBHOBEIICHHOCTH BpaIllAOIIMUXCA YacTed JaBuratens, paBHa H.
CoOcTBeHHBIH Bec 0aloK U CUIIBI COITPOTUBIIEHUS] MOXKHO HE YUUTHIBATb.

TpeOyetcst HaliTH:
1) yacToTy COOCTBEHHBIX KOJIEOAHUN (My;
2) 4acTOTy U3MEHEHUS BO3MYIIAIOIICH CUIIBI (;

3) xoa¢p¢puuueHT HapacTaHus kKoneOaHuil P=——— (ecnmum xodpduuuent f,

ompeesieMbIi 10 3ToN GopmyJlie, OKaXeTCs OTPUIIATEILHBIM, TO B JaJdbHEUIIEM pacuere

CJIEIyET YYUTHIBATh €r0 a0COJIIOTHYIO BEJIMUUHY);

H
4) nuramuyeckuit koaddunuent K =1+ —B;

5) HanOobIIEE HOPMATIBHOE HANpPsDKEHHUE B Oankax o = Ky - ocr.

[Mpunsare: Q =0,1F,; H=0,1F;; £ = {;.

15
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4
2.2 OIIeHO‘IHLIe CpeIlCTBa AJIA IIpOMe)KyTO‘IHOI‘O KOHTpOJISI

Bompocs! k 3auery

1. [Ipo4yHOCTB M €€ pOoJIb B MPOEKTUPOBAHUY U IKCILUTYaTallMM KOHCTPYKIIHAMN.

2. OcHOBHBIE TONYIICHUSI COMPOTUBJIEHUS] MATEPUATIOB.

3. PeanbHblit 00BeKT U pacueTHas cxeMa. Kiaccuduxaius Harpy3oK.

4, Meron ceueHuit u BHyTpeHHUE cuiibl. Kiiaccudukainys TUNIOB HarpyXeHUs
CTEP>KHS 110 BHYTPEHHUM CHJIaM.

5. [TonsiTus 0 HanpsPKEHUsIX, AeOopMaIHIX, IEPEMEIICHHSIX.

6. 3akoH ['yka. Moaynb FOnra. 3akon Ilyaccona.

7. Hcneitanne Ha pacTsbkeHue. Juarpamma pacTsikeHHUs: MITKOM CTAJIN.

8. Pasrpyska u noBTopHOE Harpyxenue. MictTuHHas nuarpaMma pacTsHKEHUS.

9 MexaHnueckue CBOMCTBA ITPU CxaTuu. [1macTHUHbIE U XpYyTIKUE MaTepralIbl.

10. IIpenmenbHOE cocTosiHUE U ero kputepuu. Koaddunuent 3amnaca.

11. Pacuer no qomycKaeMbIM HANPSXKEHUSIM U Harpy3KaM.

12.  Tlom3yuecTs, penakcaius HanpsHKeHUH.

13. BnusamMe TemmepaTypbl MW CKOPOCTH HArpyKCHHs Ha MEXaHHYECKUe
XapaKTePUCTUKN MaTepHAJIOB.

14.  ®usnueckre OCHOBHI YIPYTOCTH M INIACTUYHOCTH. BUbl pazpyieHus.

15. Dueprermdeckuil moaxoa K pazpymenHuto u gopmyna ['puddurca.Pabora
pa3pyuieHus..

16



16. Konuentpauus HanpspkeHuid. KoHTakTHbIE HAPSXKEHUS

17. Pacrsxenue mmoa IelicTBUEM COOCTBEHHOIO Beca.

18. Pacuer craTHuecKH HEOINPENETUMBIX CUCTEM. TemnepaTypHble U MOHTaXHBIE
HanpsHKEHUS.

19. Crarnueckue MoOMeHTHI Iuiomaad. OceBble, MOJSIPHBIM W LIEHTPOOEKHBIN
MOMEHTBI UHEPIUH.

20. Paauycel uHepiu. MOMEHTHI HHEPIIUH MPOCTHIX CEYEHU.

21. 3aBHCHMOCTH MEXIy MOMEHTAMH WHEPIIMH IS MapaljIeIbHBIX OCEH.

22.  3aBHCHMOCTH MEXJIy MOMEHTAaMHU MHEPIUU OTHOCUTEIBHO OCEH, TOBEPHYTHIX
IPYT K IPyTy HA HEKOTOPBIM YTOJI.

23. OmnpeneneHre NOJOKEHUS TTABHBIX OCEH M BBIYHMCIICHUE TJIABHBIX MOMEHTOB
WHEPLUN CEUCHUSI.

24. HanpspkeHHOE COCTOSIHME B TOYKE. TeH30p HANpPsHKEHUH U €r0 KOMIIOHEHTHI.

25. 3aKOH NapHOCTH KacaTeJbHbIX HAIPSKEHUH.

26. I'naBHBlE TIUIOIIAAKW M TJABHbIE HamnpspkeHUs. Buapl HanpsyKeHHOTO
COCTOSIHUSL.

27. HanpsbkeHuss Ha HaAKJIOHHBIX IUIOHIAJIKaX MPU JIMHEHHOM HaNpsyKEHHOM
COCTOSIHUH.

28. HanpsbkeHus Ha MPOU3BOJIBHBIX IUIONIAJKAX, TJIABHBIE TUIOLIA/IKU U TJIaBHBIE
HaAIPSDKEHUS IPU IJI0OCKOM HalpsyKEHHOM COCTOSIHUU.

29. OO6oOmeHHbIH 3aKk0H [ 'yKa.

30. HasnadyeHue KpUTEpHUEB MPOYHOCTU U TNIACTUIHOCTH.

31. IlpenmenpHOE cCOCTOsSHME. OKBUBaJCHTHOE HampspkeHue. PaBHoomacHoe
COCTOSIHHE.

32.  YcnoBue IpOYHOCTH MPH CIIOKHOM HAMPSHKCHHOM COCTOSTHHH.

33. DneMeHThl KOHCTPYKITHH, paboTaroIIie Ha C/IBHT.

34. Ywuctsiii casur. 3akoH ['yka npu casure.

35. KpyueHue mnpsMOro CTEp>KHS KpPYIJIOTO WM KOJBIEBOTO MOMNEPEYHOIO
CEUEHUS.

36. Omiopel KpyTAIMX MOMEHTOB. HampspkeHus mnpu  KpydyeHUU. Yroiu
3aKpy4YHBaHMUSL.

37. Tloxbop cedenwus Bajia 1Mo yCIOBUIO MPOYHOCTHU U IO YCIOBHIO KECTKOCTH.

38. Kpyuenue crepkHel HEKPYTIOTO MOMEPEYHOTO CEUCHHUS.

39. Cratuvecku HEONpPEISIUMBIE 3aa9u KPYUCHHUSI.

40. TlonsTne o MeMOpaHHON aHAJIOTHH.

41. Yucroe KpyueHHE TOHKOCTCHHBIX CTEPKHEH 3aMKHYTOTO U OTKPBITOTO
npoduiei.

42. Harpy3ku, BbI3bIBatonue u3rud. Onopsl 1 ONOPHBIE PEAKIIUH.

43. BHyTpeHHHE CUJIBI IIPU U3TUOE.

44. JluddepeHnmanbabie TPU U3THOE.

45. HopmanbHbIe HANPSHKEHUS MIPU YHUCTOM U3THOE.

46. YcrnoBue NpOYHOCTH NMPHU U3rHOe MO0 HOPMaTbHBIM HANPSXKEHUSM.

47. Tlombop cedeHumii OaloOK MO YCIOBUIO TMPOYHOCTH TIO HOPMAIBHBIM
HAIPSHKEHUSM.

49. KacarenabHbIe HAMPSHKEHUS MIPU TIOTIEPEIHOM H3THOE.
17



HpaKaneCKne 3alaHus AJIA MIPOBECACHUA 3a4€Ta

3amanue 1
i Jisi M300pakeHHOTO0 Ha PUCYHKE
Opyca TpebyeTcs :
- IOCTPOUTD AIIOPHI MPOAOIBHBIX CHUII,
A;=5 cM’ HOPMAaJIbHBIX HANPSDKEHUN U IIepeMe-
a=04m | | IIIEHUHA CEYEHUH .
)4 - BBIYUCIIUTH KO3 DUIIUEHT 3amaca
B=0,I m IPOYHOCTH Opyca, eciu
) or =240 MITa. E =2 * 10° MIla.
F1 =82 kH
c=0,3m -
v
T~ A =10 cM®
F,=47xH
3aganue 2

st m300pakeHHOro Ha
pUCYHKE Baja Tpedyercs:

7 - IOCTPOUTBH SIIOPHI KPYTAILINX
MOMEHTOB.
| R - MOJI00pATh U3 YCIOBUS IMIPOYHOCTH
7 pa3Mephl TONEPEYHOr0 CEUYCHHUS BaJia.
Ir=— =7 - IOCTPOUTH 3MIOPHI YITIOB MIOBOPOTA
P / CEUCHUIl BaJa.
[ t]=30MIla, G =0,8* 10° MIla
mq= 4 kHm m, ¥ 7 kHm
d
a=03m B=0,Im c=0,2m 5:0.5
3amanue 3
F=20xH

Jlnst u1300paxkeHHOM Ha PUCYHKE
OaJIku TpeOyeTcsi:

- IOCTPOUTD AMIOPHI MOTIEPEYHBIX CHIT

U U3ru0aroNMX MOMEHTOB .

- moA00paTh U3 yCIOBUS MMPOYHOCTH

B=4M —» PasMCPEI IOIICPCIHOT'O CCUCHUA
C=/M
18
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Oasiku B Buge AByTaBpa. [ ¢ | =160 Mlla

3amanue 4

JIi1st n300paKeHHOM Ha PUCYHKE
Oayiku TpedyeTcsi:

M =20 kHM - HOCTPOUTH AIIOPHI NONEPEUHBIX CUIT

|

q/ZIOKH/M
/l —

b

y

F=30xxH
) a=3M R
; c=3M R
3aganue 5
A
A1:5 CM2
a=04m _—
X
B=0,1 m
A
F1: 82
c=03mM
\ 4 \\

F,=47 xH

U M3ru0aronux MOMEHTOB .

- mogo0paTh U3 YCIIOBUS MMPOYHOCTH
pa3Mephl MOTIEPETHOTO CEUCHHUS
OaJIKu 3a1aHHOM (OPMBI.

[ 6 ]=160 MlIla
?f!;'// a4 1

/CVZC
%%

~J2c

JIIss  M300pakeHHOTO0 Ha PHCYHKE
Opyca TpebyeTcs :

- IOCTPOMTH SIIOPBI TPOJIOIBHBIX CHJI,
HOPMAaJIbHBIX HAMPSHKCHHUI U TIepeMe-
IEHUN CEUYECHUH .

- BBIYUCIUTH KO3(PPULHUEHT 3anaca
MPOYHOCTH Opyca, eCiiu
Gr =240 MITa. E =2 * 10° MI]a.

kH

A, =10 cMm?
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3amanue 6

1. 3agaua

7

d

mq = 8 kHm

Z

3

15 kHwm
a=0,4 B=0,2m c=0,3m

<
<

3amanue 7

q:

»
L

A
\ 4
A

.

10kH /M F=120xH
h J

Y

s w300pakeHHOTO Ha

pPUCYHKE Baja TpeOyeTcs:

- IOCTPOUTH AMIOPBI KPYTAIIIX
MOMECHTOB.

- mogo0paTh U3 yCIOBUS POYHOCTH
pa3Mepsl OIMEPEYHOTO CCUCHHUS BaJia.

- IOCTPOMTH SIIOPHI YTIIOB IIOBOPOTA
CECUCHUH BaJa.

[ t]=30MIla, G =0,8* 10° MIla

9 _o0s
D

Jl1st 1300paXkeHHOM Ha pUCYHKE

30 xKHM

L

q7 17 kH /™

LTI

<«

m = 14 xkHwm

F=30«kH

a=25wm

c=4wm

A A

\ 4

Oanku Tpedyercs:

- HOCTPOUTDH SIIIOPHI ITOIICPCUYHBIX CHUJI
n I/IBFI/I6aIOHII/IX MOMCHTOB .

- HOI[O6paTI> N3 YCJIOBUA IIPOYHOCTH
PasMCPHI IIOIICPCUHOT'O CCUCHUA

Oaniku B BujE AByTaBpa. [ ¢ | =160 Mlla

J1i1st u300pakeHHOM Ha PUCYHKE
Oaniku Tpedyercs:

- IOCTPOUTD SMIOPHI MOMEPEUHBIX CHIT
U M3rudaronumx MOMEHTOB .

- moo00paTh U3 yCIOBUS MPOYHOCTHU
pa3Mepbl OTIEPEYHOTO CEUCHHUS
OaJIKu 3aJJaHHOI (POPMBI.
[c]=160 Mlla

f‘{, 77 R A
{"' Cv2C
//1";) \ 4

A
(]
y
a
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3amanue 9

i s m300pakeHHOTO Ha PUCYHKE

Opyca TpebyeTcs :

- IOCTPOUTH SIOPBI TPOJAOTBHBIX CHJI,

A; =10 cM? HOPMAaJIbHBIX HANPSHKEHUN U TIepeMe-
a=05m | IIEHUA CEYCHMH .
)4 - BBIYUCIIUTH KO3 DUIIUEHT 3amaca
B=0,2M MPOYHOCTH Opyca, eCiiu
o1 =240 MITa. E =2 * 10° MIla.

F. =100 xH
c=0,6mMm

v ~_

F2 =80 xkH

A, =15 cM?

3anganue 10

i Jlns u300pakeHHOTO Ha PUCYHKE
Opyca TpebyeTcs :

- IOCTPOUTD BIIOPHI MTPOJIOIBHBIX CHII,
A; = 4 e HOPMAJIBHBIX HANPSDKEHUN U TICpeMe-
a=0,7m | IICHUI CCUCHUM .
X - BBIYUCIIUTH KO3 DUIIUEHT 3amaca
B=0,3M MPOYHOCTH Opyca, eciu
Gr =240 MITa. E =2 * 10° MI]a.

Fi, =64 kH
c=0,7m

v \

F, =30 kH

A2 =9 CM2

3aganne 11

21



O,

a Jlano: a = 0.8 m;
L_ my =4K}{M;
m;

m, ’ m; = 3 kHm;
?-—--——-I lT]=26MIh;
. o ok . - 5
f-—q-——-h (.;:'0.8'10' .\'ﬂh.
/ —
qi .7 572
a 2a | 4
Haitmi pasMepsl NOTEpeHbIX cedeHHit pana.
[TocTpoHTL MOPH KPYTAIHX MOMEHTOB H YIJI0B
NOBOPOTa CEYCHHIt Baa.
3aganne 12
; ml m‘ m, ; m'. 'K”n @
4 l/ /'73"8(”1‘1
7 l i ] My=3knm
1 a 8 c Q F a=2m
] 554 ' 6 ] 2'9-"
C25m

Jocmpoumeo smaper Me w o,
JoZobpame guaremp bara,
npunwab [T]=3amna, &« o,a'-/o‘nlla

3amanue 13

(3) 2d

myg B dewaciw

mgy = 1 kHw;
4
y

[t] =22 MIla;
G = 0.810" MITa.
Haitrs pasMepsl NONepesHbIX ceHeHHit Basa.
[TocTpouTs MOPKE KPYTANNIX MOMCHTOB M YIGOB
NOBOPOTA CCYCHHH Baja.

3amanue 14

R LSRN

IV Irr77

e
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@ 8 Jano: a =~ 0,8 u;

m = 4 xHwm;

_L_) :l's; ﬁ :2;

d b det
[t] = 25 MIla;

N G = 0.8:10° Mila.

Hadtry pasmepst norepeyHsix
cevernmit  pana.  [locrpours
WHOPHLI KPYTALUHX MOMCHTOB
H YIA0B MOBOPOTA CCHMCHMIL
Bana.

3amanue 15
Jano: a = 0,5 m;
m m; = 3 kHwm;
2 m; = 1 kHu;
7,
D
— —— —— — l‘s;
- —_— 1:— — Li
7 [1] = 32 MIla;
r G = 0.8-10° MTIla.
= a

' Haifti pasmepul nonepeynsix ceyeHuil sana.
' TToCTpoHTE MWOPH KPYTAIHX MOMCHTOB H YII0B
TMOBOPOTA CCHCHHIT BaJla.

3amanue 16

G
Jano: a = 0.8 a;
m; {%'"2 my = 4 kHw;

N
p N m; = 3 xkHwm;
A- - I [t] = 26 MTTa;
4 N G = 0.8-10° MIla.
N
)
a ’ 3a _|_ a
Haiftri pasMephl NonepesHsIx ceuerndi sana.
TocTpouTs NMOPBI KPYTRHMX MOMCHTOB M YIIOB
MOBOPOTA CCYCHHI Bana.
3amanue 17
@ F m e q
B 1111
A ./
a B ¢

a=25m; 8=2Mm; ¢c=2.6wm; [c] =160 MIla;

F =35 H; m = 12 kHwm; q = 25 xkH/m.

[TocTpouTs 3MOps! NonepesHLIX cHn Q, 1 13-
rubatommx momentor My. [Tonobparte keagparnoe
nonepeuHoe ceucHHe Gamku.
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3ananue 18

./(l .
f11ii] ¢
.iv:;. L -
g8 . e

a=16m B=12m c= 1.8 M [0] =160 MIla:

F=10H; m = 8 xkHwm; q = 8 kH/m.

[MocTponTs 3MOpE! nonepedHLIx cun Q, 1 13-
ruGaommx momertTos My. [Mozobpars ksanparhoe
MONEpPeUHoe ceveHne Ganky.

3amanue 19

\ q m F
[N
/ Tk

a=36m B=2M; ¢c=2,5M; [6] = 160 MITa;

F = 5#; m = 6 xHwm; q = 10 xH/m.

[loctpouts smopsl nonepeyHsX chn Q, M M3-
rubalonmmx  mMomenros My. TlonoGpars kpyraoe
nonepeunoe cevenne Sanky.,

3ananue 20

@ w 10
d
&& < i

a B <

a=18m B=14mMm; ¢c=2uM;[o] =160 Mlla;

F=12H; m= 10 kHm; q= 11 xH/m.

[TocTponTs 3MOPK NonepeuHsIX chi Q, u 13-
rubaiommx momentos My. INoagoGpars xp)"moc
NONEPEYHOE ceueHne Oanku.

3amanue 21
l" {_./} F\,\m 1"

g4/ é\ AN

a B C

a=1L7m B=13 M ¢=1.9m; [c] =160 MI1a;

F=11H:m=9xHwm; q= 10 kH/m.

[locTpouTs 3mopsl nonepeussix cun Q, 1 u3-
rubatommx momentos My. [Tosobpars aeyraspo-
BOC nonepeyHoe ceueHie Oalku.

OrneHnBaHue pe3ybTaTOB 00y4YeHUs B popMe YPOBHs CPOPMHUPOBAHHOCTH
AJIEMEHTOB KOMIETEHIIMI MPOBOAUTCS IIyTEM KOHTPOJISI BO BpEMS MPOMEKYTOUHOU
aTTecTanuu B (hopMe 3adeTa:

a) OILICHKAa «3auTCHO» — KOMIICTCHIUsA(M) WiM ee 4YacTh(u) chopMUpOBaHBI Ha
0a30BOM YPOBHE;

0) OlIEHKA «HE 3aU4TEHO» — KOMIIETCHIIUS(M) WK €€ 4acTh(1) He CHOPMUPOBAHBI.

Kpurepuu, Ha OCHOBE KOTOPBIX BBICTABIISIIOTCS OLIEHKU MPU MPOBEJIEHUN TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTally MpUBEACHbI B Ta0M. 1.
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Onenkn «He 3aureHo» cTaBsITCS TakXke B CiIydasX, €CIU OOydYarolIMiics He
OPUCTYMad K BBINOJHEHUIO 33JlaHds, a TakXke TMpu OOHAPYKEHUU CIEAYIOIIHNX
HAPYILICHUM:

— CIIUCBHIBaHUE;

— TUIaruar;

— (anbcuduKkaiys T1aHHBIX U PE3yIbTaTOB PAOOTHI.

Tabmuna 1 — Kputepun BbICTaBiI€HUS OIICHOK P MPOBEACHUU TEKYIIETO KOHTPOJIS
Y IPOMEXKYTOYHOU aTTECTALMHU

IIIxana oueHKn Onenka Kpurepuii BbICTaBIEHUS OLICHKH

JIByxOauipHas mKana | 3a4TeHO OOyyaromuiicsi OTBETWJ Ha  TEOPETUUYCCKHUE
Bonpochl. [lokazan 3HaHMA B pamMKax y4eOHOTo
MaTepuaia. BBINOJHUI NpakTUYECKHE 3aJaHUs.
[lokazanm  y#OBIETBOpPUTENbHBIE  YMEHMS U
BJIAJICHUSl HABBIKAMHU IPUMEHEHHMS IOJYYEHHBIX
3HaHUM M YMEHHW IIPU PEIIECHUH 337a4 B paMKax
yueOHOro Marepuana

He 3aureno OOyyaromuecs INpu OTBETE Ha TEOPETUUYECKHE
BOIIPOCHI W TIPH BBHINOJHEHUH IPAKTHYECKUX
3aJaHuii  MPOJEMOHCTPHPOBATl  HEJIOCTATOYHBIN
YPOBEHb 3HAHMW M YMEHUI NpU PELICHUH 33134 B
paMkax ydeOHOro Marepuana. IIpum oTBerax Ha
JONOJHUTEIbHBIE BONPOCH  OBUIO  JIOIYILEHO
MHOXCCTBO HCIIPABUJIbHBIX OTBCTOB

BOIIpOCl)I K 9K3aMEHY

1. Kocoii u3ru6. Ionoxenne HeUTpanbHON TUHUU, ONIPEACIICHUE HATIPSKEHUM.

2. BHeneHTpeHHOE pacTshKeHHE WM CXKAaTUE CTEP)KHEW OOJIBIION KECTKOCTH.
[TomoxeHne HEUTPAIIbHOMN JIMHUM, OTIPEICIICHUE HAIPSDKEHUI. S apo ceueHus.

3. N3rubé c¢ kpydennem. BuyrpenHue cunbl. HamnpspkeHuss B OMACHBIX TOYKAx

ceuenus. [lonbop ceyeHus Bajga Mo KpUTEPUSM MIACTUUHOCTH.

4, HuddepennmansHoe ypaBHEHHE W30THYTOM OCH OajKU U €ro MHTETPUPOBAHUE.
5. Meron HayanbHBIX IAPAMETPOB.

6. [ToreHuuanbHas 3Heprus AepopMalui NpU PACTKEHUH - CKATHH.

7. [ToTennmanbHas 3Heprus AepOpMaILMK MPU CABUTE.

8. [ToTenumanbHas 3Heprus AedopMalii Npyu KPyUSHHH.

9. [loTenumanbHas 3Heprus gedopmaluu Npu u3ruoe.

10. [ToTennumansHas 3Heprus AedopMaliy Npy MPOU3BOIHLHOM HATPYKEHUU.

11. Teopema KactunbsiHo. HMHTerpansl Mopa misi BBIUHMCIEHHUS IEPEMEILICHHI.
Crnioco6 CumicoHa.

12. AHanmu3  CTPYKTypbl  CTep>KHEBbIX  cucTeM. (CTeneHb  CTaTUYECKOH
HEONPEIETUMOCTH CUCTEMBI.

13. OcHoBHass cucrteMa. OKBUBAJIEHTHas cucrteMa. KaHOHWYECKHWE YypaBHEHMS
METO/a CHJL.

14. [Topsimok pacyeTa CTaTUYECKH HEONPENETUMBIX CUCTEM METOAOM CHJI.
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15. Crarnueckast 1 KHHEMaTHYECKasl IPOBEPKHU.

16. YcroituuBbie U HeycToHuuBbIe (POopMbI paBHOBecHS. [loTepst yCcTOWUHUBOCTH.

17. Kputnueckue Harpy3ka M HampsikeHUE. Y CTOMYMBOCTH CXKAThIX CTEp>KHEH.
®opmyna ditnepa.

18. BrusHre onopHBIX 3aKpEeIIeHU CTepKHS Ha BETUYUHY KPUTUYECKON CHUIIBIL.

19. [Ipenensr npumenumoctu popmyisl Iitnepa. Popmyna @.C. Acunckoro.

20. HenuneltHocTh 3a71a41 0 IPOI0JILHO-TIONIEPEYHOM H3THM0€ CTEPIKHSI.

21. [TpuOnmKkeHHbII METON HHTErpupoBaHus AUPPEPEHINATHLHOTO YypaBHEHUS
M30THYTON OCH CTEPKHS IIPH OJHOBPEMEHHOM JICHCTBHUH MPOIOIBHBIX U TIOTIEPEYHBIX CHII.
22. MexaHu3M  yCTaJIOCTHOTO paspyuieHus. Kpuble ycTajnocth W Ipenesn
BBIHOCJIMBOCTH.

23. Bnusinue pasznuuHbiX (AKTOpOB HAa BEJIMYMHY TIpeneia BBIHOCIHUBOCTH.
CxeMaruzanus auarpamm.

24. KoaddunmenT 3amaca mpoyHOCTH MIPU IEPEMEHHBIX HAIIPSHKCHUSIX.

25. BBIHOCIMBOCTH MPU COBMECTHOM M3THOE U KPYUCHUH.

26. [ToBbImICHHE BBIHOCJIMBOCTH  KOHCTPYKTHUBHBIMH UM TEXHOJIOTHYECKUMU
MEPOTIPUATUIMH.

217. Pacuer paBHOYCKOpEHHO JBIKYIIETOocs Tena. JluHaMmuyeckuit KodppuimeHT.

28. Pacuer TOHKOCTEHHOTO Bpallaroiierocs KoJyibiia. Pacuer Bpamaronmxcs pam.

29. [Ipubnuxennas teopust yaapa. Pacuer npu yaape mno 6anaHcy sHepruu.

30. Hunamuyeckuid kodppuuueHt npu yaape. BuusHue Macchl ynapseMoit
CHUCTEMBI.

31. Crenenn cBOOOIBI KOJIEOATETBHBIX CUCTEM.

32. CB00OOIHBIE KOJIEOAHUS CUCTEMBI C OJTHOU CTEIMEHBIO CBOOOIBI.

33. BrinyXeHHbIE KOJI€OAHUSI CUCTEMBI C OJTHOM CTEIEHBIO CBOOO/IBI.

34. Koaddunment napactanus koieOaHuii.

35. Pezonanc. Biusiaue cun conportusnenus. KoadduimeHnT npuBeneHns Macchol.
36. OCHOBHBIE MOHSATHS O MPEICTIBHOM COCTOSIHHU.

37. PacueTtsl Ha pacTskeHHE-CKATUE 10 TPEACIIBHOMY COCTOSHHUIO.

38. PacdeTsl Ha Kpy4y€HHE MO MPEAETLHOMY COCTOSIHUIO.

39. Pacuets Ha U3rHU0 1O MPEETHLHOMY COCTOSIHHIO.
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IK3aMeHAIIMOHHbIE OUJIETHI.
No 1

1. Kocoit u3ru6. [lonoxenne HeUTpaTbHON JTUHUU, OTIPEACIICHUE HATIPSYKEHUM.

F
@ T

D ¢

a B ¢

a=2m; B= 1M c=2m;[c]= 160 MIla;

F =10 H; m = 20 kHwm; q = 20 kH/m.

TMocTPOHTS 3MOPHl NONEPEUHBIX CHA Q, W H3-
rubaommx momenroe My. [lonoGpare xpyrioe
nonepeynve ceueHne Ganku.

Ne 2
1. BHELIEHTpPEHHOE PaCTSKEHUE WIIM CHKATUE CTEpKHEW OONBIION KECTKOCTH.
[TonoxeHne HEUTpaIbHOM JIMHUM, ONIPENEIICHUE HAIPSDKEHUN. SInpo ceueHus.

_/ Ve cd

I a B C

' a=12wm; B=1mM; ¢= 1.3 m; [0] = 160 MIla;
F=1TH; m= 15 kHm; q= 12 kH/m.
[ToCcTPOHTL MOPH FONEPeYHBIX CHA Qy H H3-

rubaommx momentos My. ITonobpars keaapatHoe

nonepeqroe ¢cucHHe GanKH.

Ne 3
1. U3rub ¢ xpyuyenueM. Buyrpennue cuibl. HampspkeHus B OMacHBIX TOYKax
ceuenus. [lonbop ceyeHus Bajga Mo KpUTEPUSM TJIACTUIHOCTH.

Dy

*‘}L N

[

a=24m B=23 M c=2.6mM; [ag]= 160 MIla:

F=36; m= 17 kHwm; q = 32 kH/m.

[MocTpouTs 3mope NoNepedHEIX cHa (), W W3-
rubaromux MomenTor My, [lopobpare ksaapatHoe
nonepedHoe ceveHHe HankH,
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Ne 4
1. duddepenuuanbHoe ypaBHEHHE W30THYTOMN
WHTETPUPOBAHUE.

@ m q F

Vs ca L~ A
a B ¢

I a=15m B=14M ¢= 1.6 m: [c] =160 MI1a;
F=16H; m= 12 kHm; g = 15 kH/m.
IocTpouTs 3mops nonepeunsx cun Q, M u3-

ribaiomux  momentoB My, Tlogobpats kpyraoe
MonepevHoe ceyeHHe Gankn.

Ne 5
1. IloTenumanbHas 3Heprus AepopMalvK MpU U3ruoe.

o) F

= q
e </ # |

a=25m B=2Mm; ¢=2.6m;[o] =160 Mlla;

F=35H: m= 12 kHm; q = 25 kH/m.

[MocTponTs 3Mmops! nonepedHsx cua Q, u u3-
rubaroumx MomenTos My, Ioso6pars ksaapatHoe
nonepeyHoe ceveHne Ganku.

Ne 6

ocHu

OaJIKu

nu

€ro

1. Teopema Kactunbsano. Muterpansl Mopa [ BbIUMCIECHUS NEPEMEIICHHM.

Crioco6 CumricoHa.

L, A ] [

o

—
a=19m; B=15m; c=2.1 M; [o] = 160 MIla;
F=13H:m=11 kHwM; g = 12 kH/m,
locTponTs 3mops nonepednsix cun 0, u M-

rufaounx momentos My, MoaoGpats kKeaapatHoe

| nonepeudoe ceucHue Gamkn. |

28



Ne 7
1. AHanM3  CTPYKTYpbl  CTEP)KHEBBIX
HEONPEAETUMOCTU CUCTEMBL.

@ FIl m

g

CHCTEM. CreneHb CTaTUYECKOU

g L/

il B

<

a=12m; 8=08nm; ¢c=2wm; [o] =160 MIla;

F=38 H; m= 14 xHum; g = 28 kH/m.

[MocTpouTE: 3MOPK nonepeussx ¢l Q, W us-
rubaroimx momentos My, TTogobpare apyTaepo-

BOC NONEPEYHOE CeyeHHE Gankm.

Ne 8

1. OcHoBHasa cucrtema. ODKBUBaJ€HTHas cucteMa. KaHOHWYECKHE YpaBHEHUS

METOJa CHJI.

m

b B

C

)

a=25m; e=2m; c=3m;[o]=160Mlla;
F=35%H; m =16 kHwm; g =28 xH/m.
TMoctpouts HMoOpsEl NoNepedHslx cul (), W H3-
rubatotmmy  MomenTor My, [logofpats kpyrnoe

NONEPEYHOE CEYCHHE Ganku.

Ne 9

1. Tlopsimok pacyeTa CTaTUYECKHU HEOMPEACTUMBIX CUCTEM METOJOM CHUJI

© § o

F |

~
o \\_/ Py
a B

C

a=2.6m B=22wm; c=2.8mM;[c] =160 MIla:

F = 40 H; m = 15 kHwm; q = 30 kH/m.

[1OCTPOHTE SMIOPH! MONEPeuHsIX CHA Qy W H3-
rubarommx Momenros My. IMoaobGpars aByTaspo-

pOE nonepedHoe ceuenue GankH.

Ne 10

1. YcroituuBsie n HEeycTOWYUBBIE (hOpMBI paBHOBecHs. [loTepss yCTOMYHUBOCTH.
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|@ q m,\ F

bt

I

a=36m B=2Mm; c=2,5m; [o] =160 MITa:

F = 5H; m = 6 kHm; q = 10 kH/m.

TocTpoHTs 3MI0pEI MONEpeyHbIX ¢ Q, u H3-
ribatommx momenToR My. Tlomobpars kpyraoe
nonepeyHoe ceueHue Ganku.

Ne 11
1. Kputnueckue Harpy3ka U HalpspDKEHUE. Y CTOMYMBOCTB CHKATBIX CTEPIKHEW.

®opwmyna ditnepa.

rlr-muu! JEE @

B {ﬁ; <

p=1
e

Fy

i

Hadri pemsawins prrisecicoll cans Fy w
EO{NIEICHTE Janscl YeTORHBOCTH Oy

Ne 12
1. BiusgHMe ONOPHBIX 3aKPEIJIEHUI CTEPKHS HA BETUYMHY KPUTUUYECKON CUIIBIL.

F=00xH 1.5¢

NN

% — —
3| o {mie

N\ b '
~
a pr=16 __+0_.'»_c
oo

Habrs neamamimt kpurnscenodl e Fy
xonddbsrunenTa anaca YeTolHBOCTH ..

Ne 13
1. HenuHeitHOCTH 3a/1a4u O IPOI0ILHO-TIONIEPEYHOM U3THOE CTEPIKHSI.

‘ F= 115 kH ¢ @

-

4¢

£=11'u

Hatirs messunima xpmisieckoit cimt Fy w
xosdipHIHENT] 30MCA YETORHBOCTH Dy
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Ne 14
1. Ilpenensl npumenumoctu Gopmyisl Jinepa. @opmyna O.C. SAcuHckoro.

2=0"m

Hadrrw seasraning kpuriaecxoi et Fy #
xoodrienTa sanaca yerofuHBocTH 0y,

Ne 15

1. [Tpubnu>keHHbIN METOT MHTErpUpoBaHus AU epeHInaTIbHOTO YpaBHEHUS
M30THYTOM OCH CTEPKHS IPU OJHOBPEMEHHOM JIEHCTBUH MPOAOIBHBIX U NOMEPEYHBIX CHII.

Haitrm nesmamin xpurnaecroft cum Fy u
KOWPDHIHCHTS MNaca YCTOHYHBOCTH 1y

Ne 16
1. MexanusaM ycTajaocTHOro paspyuieHus. KpuBble yctamoctd u mpenaen

BBIHOCJINBOCTH.

3¢
4¢

7
[
=%

| Ha#hrm seamames xprTHaeckoi cumt Fy o
K0OPHIBHCHTA 3ri0Ca YCTORIHBOCTH By

Ne 17
1. BnausiHue pasznuyHbIX (AKTOPOB HA BEJIWYMHY TMpenesia BbBIHOCIUBOCTH.

CxemaTtuzanus aguarpamm.
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F=75xH 1.5¢
AN
NN

0.5¢
&

ol

'
AV
1
2

J =043

£=125u

0.5¢

Hadtra seamamin kpuriveckol ciumt Fy w
x03@priicHTa 3anaca yCToHYHBOCTH 0,

Ne 18
1. KoaddumuenT 3anaca mpovyHOCTH MPU IEPEMEHHBIX HATTPSHKCHUSX.

a F =110 :H " @

p=111

]EILFE ») 2
N W21 5

;1
3
1 =R

Hadbrs pemronme xpsrrimeckoit cnme Fy 1
KoXpuIINCHTa Jr1aca YCTOHUHBOCTH .

£=14mM

Ne 19
1. BI)IHOCJ'II/IBOCTB IIpyu COBMCCTHOM I/I3FI/I6G U KPpY4YCHHU.

F . 140 88 Ze
1 F

h s
| g

wLLé/ P

| pwi
vl . 2¢

Hafrry sensemess xpumiseckof e Fy v
KowhMIMeNTa SAnaca YCTORUMBOSTH Dy

@

M

{-

Ne 20
1. IloBbImeHue BBIHOCJIMBOCTH KOHCTPYKTHUBHBIMM MW TCXHOJOIHYCCKUMUN
MEPOTPHUSITHSIMH.
FelISsH
Y %
N »// :/ -
I e T
i B NS e ¥ ¥
vlg| } eV
Yy |emesn %

Hafmy BeaisHbl KpuTHEceKoi cumd Fy

_koxpdminenTa mnaca VCTOHIHBOCTH N,
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Ne 21
1. Pacuer paBHOYCKOpPEHHO ABMXKYyLIerocs Tena. Junamudeckuit koahpuineHt.

ie |

‘ﬁq |
A 4t tr *

Ha sy ranponyio Gany, ceofoaEo nesamylo 6a TEyx
HOCTKHX (HIOPAK, © BRICOTHE b mauaseT rpys secom (O,
Tpebyverca wafTa AasboTLme: THHAMAISCEOE
HOPMANEIOE BANPAKEHRS B SaAKe OpH yaape.
h=17cu Q=16&H £=1,6. [nyrasp Ne 20

Ne 22
1. Pacuer TOHKOCTEHHOI'O BpAILAOIIErocs KoJyblia. Pacuer Bpamaronmxcs pam.

‘% lQ
4 &

s 3¢ % ;

Ha aeyTanposyso Gamky, CBOMI0 MeRaITyR Ba By
WECTEHX OROpax, ¢ BeicoTh h AAAET MPY3 Bacas ().
Tpefiverca HaiTa HAHGOAKDEE THEAMEHECROS

| mopMArTLIGe RAMTPEREERE B Gamke IPH Yaape.
h=l6cu Q= 16kH E=lb6wm  IwyTasp Mo 16

15

Ne 23
1. Ilpubnuxxennas Teopus yaapa. Pacuer npu ynape no 6anaHcy SHEPTrUu.

=, %f 1! éx

HOpMTLEGS HAfpaEeine b Game npa yiape.
h=13ew Q=146&H (=1,2m Jeyrasp Ne 16

Ne 24
1. Iunamuyeckuii kodpduimeHT mnpu yaape. BrnusHue maccel ynapseMoi
CUCTEMBI.

T
34

u:ﬂm K

&

mﬁymmﬁm.mmmmm
WECTKEY, (IOpax, ¢ BcoTH b nagaeT rpys pecom ().
Tpebyerca naiiTa REapbonkne: THRAMHYISCEOE
HOPMATBEGS BUTPEReHEe B HAMKe pA yaape.
h=17Tcu QO=13xkH (=1,7m  JInyrasp No 12 |
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Ne 25

1. Crernieru cBOOOIBI KOJIEOATENBHBIX CHCTEM.

A 4t 1 $

——)

Ha mmyrasposyio Gy, caofomo Newammyr wa mwyx
BECTKHX (MIOPAX, ¢ BRICOTR! h MABeT rpys mecon O
TpeGyerca nativa nanBoarmes MIRaMEYCCEDE
HOPMATEHACE IANPEAEHAR B (40 IpH YIape,
h=lZem Q=17kH £=13m Jlsyrasp Me 18 |

Ne 26

1. CBoOOgHBIE KOJIEOAHUS CUCTEMBI C OJTHON CTEIIEHBIO CBOOO/IBI.

1%

Q

}t N S 4!\

Ha ppyrasposyio Ganky, cooGOXH0 ICHAIYIO Ha 8y
EECTEHY DIOPax, ¢ BecoTe h naaaet rpys secos O
Tpedyercs nafta AapboTLmee THHAMEECKDE
HOPMATEADE HANPREEHAS B Gatke npe yanpe.
h=15ecm Q=15&kH E=15% [Isyranp M 30

Ne 27

1. BolHyX/I€HHbIE KOJIEOAHUS CUCTEMBI C OJTHOM CTETIEHBIO CBOOO/IBI.

4

4.
A e 3 $

Ha myTaeposyio fanxy, ceoboapo nesanmyw b amyx
WECTKHX ONOpax, ¢ BMcomd h naaner rpys pecos Q.
Tpetyerca wafiTa ARADOAMDCS THEEMESECROE
HOPMANEHOE HANPEXEREE B (anke pH yiape.
h=ldeu Q=19xH £=15m Jwyrasp Me 22

Ne 28

1. Koaddumument Hapacranus koieOaHui.

1

N2
RN

—
Ha seyranposyro Gy, ceofogao nesanyio Ba By
WECTEHX 0NN, ¢ BRCOTH b muser rpya secom ().
TpefiyeTca Badih EERGOARMSE ARRAMIBECKOE
HOPMILTLIOS HATPEREHRE B Danke Ops yaape.
h=19cu Q=18kH E=18u [lwyranp No 12
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Ne 29
1. Pezonanc. Bmusiaue cun conpotusienus. KoahdumueHT npruBeneHns Macchl.

o4
il $

oy
Ha apyTasponye Gamcy, coobo/o Qewamyio i Dyx
HECTRHX OIOPAX, © BLICOTH h NagacT rpys secos ),
TpeGyerca pafin BARGATHNES IHERMENECKOS
HOPMATEHOE HaNpOecHne B Gamxe npu yape.
h=15em Q=11 E=19 [leyrasp M 24

5

Ne 30
1. OcHOBHBIE IOHATHUS O IPEAECTBHOM COCTOSIHUU.

.

Q

fe g de

Ha sy ramsponyio Ganxy, cBoSOHO Mty ua asyx
HOCTKHX ONOPAX, ¢ BLcOTH h nataeT rpys secom Q
TpeGyerca naliTi HARGONBITCE AHRAMMIECKOS
HOPMATLHOC HanpwkeHne b Gaixe npu yaape.
h=18cm Q=2xH <16 [lnyrasp Ne 14

Ne 31

1. IuddepeHuunanbHblie Mpu U3ruoe.

4Fe

A '15-! é; ,-$

S |

|12

Ha gpyranpomyo ey, enofoImo hewanymo il EVY
MOCTRHX OTNOPAK, ¢ BLICOTHL b IMLOBET Ty Beco ()
TpeByerca nafiva manfiosimee THHaMErEcKO:
HOPMATLAOS HADPEECIRe B Game mpm v, .
h=19¢q Q=18xH E=18um zl,arr:?mlz

Ne 32

1. Harpy3kwu, Bei3biBatomue u3ru0. Omopsl U OMOPHBIE PEAKIIHH.
@ i - |
7] Ll
(ommzm
a B C i'

a=14m n=16m c=1,8m; [a] =160 Mlla:

F=12H; m= 8 xHwm; q = 5 xH/m.

[MoCTPOHTE JMOPL NONCPEMHBY cHn 0}y 0 Hi-
rufammnx momentor My, [Nopobpare asytaspo-
BOE NonepedHoe cedenne Gamku,
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Ne 33

1. KacarennHble HAIIPSKCHUA IIPU ITOIICPCUYHOM n3ruoe.

i

@\B TF ) <

a=22m; =18 m; c=24m; o] = 160 MIIa;

F=16H;m=14 kHm; q= 15 kHm.

[ocTporTs 3mopel nonepeunbx cun Oy u n3-
rubarompx moMenTos My, [Tonobpars keanpatnoe
_nonepeyHoe cevenne Danku.

OueHuBanue pe3yiabTaToB oOOydeHHs B (opme YpOBHSA C(HPOPMUPOBAHHOCTU
AJIEMEHTOB KOMIETECHIIMI TMPOBOAMUTCS IyTEM KOHTPOJIS BO BpeMs MPOMEKYTOUHOU
aTTecTalnu B opMe dK3aMEeHa:

a) OIEHKA «OTIUYHO» — KOMIIETCHUUs(M) WId ee YacTb(h) CcHOPMHUPOBAHBI
MOJIHOCTBIO Ha MPOJIBUHYTOM YPOBHE;

0) OIEHKAa «XOpOIlo» — KOMIETCHIUs(M) Wiu ee 4acTh(u) copMUpoBaHbl Ha
MOBBIIIIEHHOM YPOBHE;

B) OIIEHKA «YJOBJIETBOPUTEIBHO» - KOMIIETCHIIUA(M) WM €€ 4YacTh(M)
chOopMHPOBAHBI Ha TIOPOTOBOM YPOBHE;

I) OLIEHKa «HEYJIOBJIETBOPUTEIIBHO» - KOMIETCHIMSA(M) WM €€ 4YacTh(u) He
c(OpMHUPOBAHBI.

Kpurtepuu, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OIICHKHU MPHU MPOBEICHUN TEKYIIIETO
KOHTPOJIS ¥ TPOMEKYTOUYHOHN aTTeCTAIlMK MPUBEICHBI B TA0II. 1.

OreHKa «HEYAOBIETBOPUTEIHHO» CTABATCS TAKKE B CIydasix, €CJIIM O0y4YarOIIUACs
HE TPHUCTYMal K BBINOJIHCHUIO 3aJlaHUsA, a TakkKe MpU OOHAPYKEHHH CIIEAYIOIINX
HApPYLICHUM:

— CIIUCBHIBaHUE;

— TUIaruar;

— (anpcudukanus JaHHBIX U Pe3yJIbTaTOB PaOOTHI.

Tabnuua 2 — Kpurepuu BbICTaBIEHUS OLICHOK MPU MTPOBEACHUH TEKYILETO0 KOHTPOJIS
Y TPOMEXKYTOUYHOM aTTECTALIMU

[IIxana oneHKn OneHka Kpurepnii BEICTaBIEHUS OLIEHKH

[TaTnbannpHas mkana | OTIMYHO OOyuaromuiics OTBETHWJI Ha BCE TEOPETHUECKHE
Bonpockl. [lokaszan 3HaHHMS B pamKax y4yeOHOro
Marepuana, B TOM uucie u no 3azanusam CPC.
BoimonHun — mpakTudeckue W J1abopaTOpHBIE
3amanus. lloka3an BBICOKMH ypOBEHb YMEHUS U
BJIQJICHNUSI HaBBIKAMM TNPUMEHEHHUS MOJIyYEeHHBIX
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3HAHUM M YMEHMH TIpU PpEIICHUWU 3aJad B
pacCIIMPeHHBIX paMKax y4eOHOTO MaTepuaia.

XOpOIIIO

OOyuvaromuiics OTBETWJI Ha OOJBIIYI0 4YacTh
TeOpeTHuuecKuX BompocoB. I[lokazanm 3HaHus B
y3KUX paMKax y4eOHOro marepuana. BpImoiaHuit
MpakTHUYeckhue U JabopaTopHble  3aJaHUs C
JIONYCTUMOM TOTrpemHocThio. [lokazan xopommii
YpPOBEHb YMEHHMSI UM  BJQJCHHUS  HaBbIKaMHU
IPUMEHEHHUS MOJIYYeHHBIX 3HAHUM U YMEHHUH NpHU
pelIeHNH 33124 B paMKax yueOHOTo MaTepuania.

YAOBJIETBOPHUTECIBHO

OOyuvaromuecs TNpuU OTBET€ Ha TEOPETUUYECKHE
BONPOCBI W TPH BBHIMOJTHCHUU MPAKTUICCKHIX
3aTaHUI u 71a00paTOPHBIX pabor,
MPOJAEMOHCTPUPOBAIl HU3KHI YPOBEHb 3HAHUN W
YMEHMI MpU pelIeHuu 3ajad B paMKax y4yeOHOro
Matepuana. [Ipu oTBeTax Ha JOMOJHUTEIHHBIC
BOMNPOCH! OBUTH JTOMYIIEHBI HETPABUJIbHBIE OTBETHI

HCYOOBJICTBOPUTCIBHO

OO6yuaromuecss Tpu OTBETE HA TEOPETHUECKHUE
BONPOCHl W HPU BBIIOJHEHUHM HPAKTUYECKUX
3aJaHAN u 71a00paTOPHBIX pabor,
IPOJIEMOHCTPUPOBAT KpaliHe HU3KHH ypOBEHb
3HAaHUM U YMEHHW IIPU PEIIECHUH 337a4 B paMKax
yueObHoro  marepuana. Ilpm  orBetax Ha
JIOTIOJTHUTEIbHBIE  BONPOCH  OBLIO  JOMYIICHO
MHOXECTBO HEPABUJIbHBIX OTBETOB

37




2.3. UToroBasi AHATHOCTHYCCKaA paﬁoTa o AMCIOUIIJINHE

SAJIAHMS 1151 TMATHOCTHYECKOM PABOTHI ITO JUCIHUTIIIMHE (MOJIY.JTIO), IPAKTUKE

KoMIeTeHIHn:
2]
=
= < =
=
= 5 S &= =
= oo = O Z
am o [ o g2 G:E
S | IlpaBunbHbIi OTBET * Coneprkanue BOmpoca 5 285
< = < =
3 S £ 5g S
o S = = " 9
2] N7 = 4
= =]
2 N2
s
WU-7yx., 3Haer u
IIOHHUMAaECT OCHOBBI
3aKOHBI 1 MOACIIN
MCXaHWKHU U I'PAaHUIIbI
CriocoOHOCTD TBEPJOTO Tella CONPOTUBIATHCS BHEIIHUM HArpy3KaM He pa3pylasich WX TIpHMeEHEHHS,
(cTI0COOHOCTH COMPOTUBIIATHCA Pa3pYIICHNIO) Ha3bIBA€TCs (BHIOEpUTE OJJUH BapUaHT METOIMKH pacyera
OTBETA): neraiei u
1. 2. TPOYHOCTHIO 1. ycroitunBOCTBIO YK-2 KOHCTPYKIIHI B
2. BBIHOCIIUBOCTBIO paMKax CHCTEMHOTO
3. JKECTKOCTBIO T0IX0/1a st
4. TPOYHOCTHIO PCIICHIS
IIOCTAaBJICHHBIX 3aaa4
pacucTta u
MOACIIUPOBAHUA
KOHCTPYKIUH
1 METOJIOB pactera OCHOBHBIM COJEP)KAHUEM COMPOTUBIICHUS MAaTEPUATIOB ABISAETCS N-7yk-2
Hé POUHOCTE P pa3paboTka , C IOMOIIbIO KOTOPBIX MOKHO BbIOpaTh MaTepHall u
e TI; 0CTD I ’ HEO0OXOMMBbIE pa3MepPhl JIEMEHTOB KOHCTPYKIIUU, OEHUTHh COMPOTHUBICHHE
2. CTONAHBOCTE KOHCTPYKIIMOHHBIX MAaT€pHUAJIOB BHELTHUM BO3JEHCTBUEM. YK-2
y 1. MeronoB pacuera Ha NPOYHOCTh, JKECTKOCTh W YCTOMYMBOCTH 3JIEMEHTOB
3JIEMEHTOB .
. KOHCTPYKIIUI
KOHCTPYKIIUI @ .
2. Mojeliell IPOYHOCTHON HaJIeKHOCTH JICTATEJIbHBIX allapaToB

2 . .
IHepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU
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3. OCHOBHBIX IPHUHIIMIIOB pacyeTa MPU3MaTHIECKUX 000JI0UEK
4. MeToJ0B pacyeTa IPOMBIIIICHHBIX COOPYXKEHUN
IIpenen oTHOWIEHHS pAaBHOAEHCTBYIOLIEH AP BHYTPEHHUX CWJI, JCHUCTBYIOIIUX HA UI-Tyk-
mromanky £44 | k Benmunne miomann £4 | Koraa nocneHss CTPEMUTBCS K HYJIIO
AP
p=lim —
ha—o AA
, OIIPEIEIIAET BEIUUNHY BEKTOpA. ..
M AP N
4. HOpManbHOIO
3. P VK-2
HaInpsOKeHUs
1. mosiHOrO HaAMpsKEHUS
2. CpEeIHEro HampsKEeHUs
3. KacaTelbHOTO HaNPSHKCHUS
4. HOPMAJIBHOTO HAPSKEHUS
W3meHeHune pa3mepoB WK (GOpMBI TeJla Mo IeHCTBUEM BHEIIHUX CHJI Ha3bIBAeTCA. . .
1. nedopmMupoBaHHBIM COCTOSTHUEM
4 1.nedopMupOBaHHBIM 2. HaNPSHKEHHO-NIE(OPMHUPOBAHHBIM COCTOSTHUEM VK-2
" | cocTosiHuEM 3. TeH30poM Jedopmanuit
4. nedopmanmeit
5 1. paBHO HyIIO Jlnist cTepikHs, cXxemMa KOTOpPOro H300paXkeHa Ha pUCYHKE, HOpMalibHOE ycuiine N B CeUeHUU VK-2 NI-Tyx-2

1-1 Oynmer
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1 1
T P
Lo
1. CKUMAIOLLUM,
2. PaBHO HYJIIO
3. PaCTATUBAIOIINM,
4, PACTATHUBAIOIIUM U CKUMAIOIIINM
4 CBONCTRA Marepuain Ha3pIBa€TCst U30TPOIIHBIM, €CIIH. . N-Tyk-2
' 1. OH MMeeT BOJOKHUCTYIO CTPYKT
o0pa31a, BbIJICJIEHHOTO Yo CIPYKTYPY
3 MATeHANA. He 2. OH UMEeT KPUCTAIITUYECKYIO CTPYKTYPY
6. SaBI/ICSITPOT er(’) HOBO 3. cBoiicTBa 00pa3iia, BEIJICICHHOTO U3 MaTepraia, 3aBUCIT OT €ro YIII0BOW OpHUEHTAIHH VK-2
S — yr 4. cBoiicTBa 00pa3iia, BBIASICHHOTO U3 MaTepuaa, He 3aBUCAT OT €ro yriIoBOH
P OpUEHTAINH
[1macTUYHOCTHIO HA3bIBAETCS] CBOMCTBO MaTepHUana... NA-Tyk-2
4. BOCCTaHaBIMBaTh | 1. COXpaHATh HEKOTOPYIO YACTh AePOpMAIUH ITOCIIE CHATUS HATPY3KH
7. | cBOtO (hOopMy U pa3Mephl CONPOTHUBIIATHCS Pa3pyILIEHUIO YK-2

MMOCJIC CHATHA HAI'PY3KHU

2
3. COMPOTUBIATHCS MPOHUKHOBEHHIO B HETO JIPYroro 0ojiee TBEpJOro Teia
4. BoccTaHaBJIMBAaTh CBOIO (POPMY U pa3Mephl MOCIE CHATHUS HAarpy3Ku
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[TpoBepky Ha npo4HOCTH cTepkHA BC, MMEIOLIEro pa3Hble N0IYCKAaeMble HANIPSHKEHUS Ha N-Tyx-2
[J b2 [‘:"]
pacTsKeHue U CKaThe ' “%* mpoBOAT 1o hopmyIe. ..
-y
P
a i [U] r , BT L';‘:h B
8. |1 AR YK-2
3
1. T3
=
2. = Ty
3. ol
2 “ LT
[TOCKONBKY yIJIHHEHUE NI-Tyk-2
CTEp>KHS IIpU
pacTsHKEHUH
PacCUUTHIBAETCS 110
3akony ['yka
N -1
9. | Al= E A Kak u3mennTcs yaiuHenue 6pyca, eCim ero JuMHy «f» yMEHBIIUTH B N pas3? YK-2

CIIe/IOBATEINILHO, TIPH
YMEHbBIICHUH JUTMHHBI
Opyca B «/» pa3
yJUIMHEeHue Opyca
YMEHBIIUTHCS B N pa3
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Kak pacnipenensercst HanpspKeHHE B TIOTIEPEYHOM CEYSHUU Opyca Mpu KpydeHUH? NA-Tyk-
10.| 2. b YK-2
ITossipHBIil MOMEHT HHEPLIMH JUTS CIUTOIIHOTO KPYTJIOrO CEYCHHUS OLPE/CIISICTCS: NA-7Tyk-
wo*
1. &4 ;
; xp’
mE 2. 3T ;
11.3. 32 ; ot VK-2
3. 32 ;
D
4. l& |
W-Tyx-2
12.| 3 Onropa KpyTALIEro MOMEHTa UMEET BULI. .. YK-2 A
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M MakcumanbHble KacaTelbHbIE HANPSKEHUS B IONIEPEYHOM CEUYEHUU CTEP>KHS PABHBI. .. N-Tyx-2
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4. F
3. KonmyecTBeHHas | Hampsiokenue — 3To0... N-7yk-2
Mepa HHTEHCUBHOCTH 1. cuia, MPOTUBOACUCTBYIOMIAS PA3PYIICHUIO CTCPKHS
BHYTPEHHUX CHUJI B 2. cuna, IPOTUBOJEHCTBYIOMIas Aeopmanuu Tena VK-2
JTAHHOM TOYKE 3. KOJIMYECTBEHHAs] Mepa HHTCHCUBHOCTH BHYTPEHHUX CHJI B JIJAHHOH TOYKE
paccMaTpuBaeMoro paccMaTpUBaEMOro CeYEHUS
CeueHHUs 4. cwa, MPUXOAIIAsICs HA MHAITY ILIOMIAIH
£ £ ¢ v YK-2 N-Tyx-2
COBOKYIHOCTh KOMIIOHEHTOB JTMHEWHBIX *, + |, "% myrmoBeix * ¥ * P& < o
nedopmaruii B Touke aeGopMupyeMoro Telna, IpeCTaBIeHHbIX B BUIE KBAIPaTHOM
MaTpHIIbI, HA3bIBACTCS. . .
3. TeH30pOM
16. . 1. 3axoHoM I'yka
nedopMmaruit .
2. TEH30pOM HapPsHKEHUI
3. TeH30pOoM JieopMaruii
4. HanPSDKEHHBIM COCTOSTHUEM B TOUYKE
2 - -
Jy+a A 7 YK-2 W-7yk-2
17.] 2.

OceBoif MOMEHT HHCPUOUU ! CCUCHUA ITIOMAaAbIO A , IOKA3aHHOT'O Ha PUCYHKEC, PaBCH
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Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenmnusa

KOﬂ 1 HAUMCHOBAHUEC
HHOIUKaATOopa
JOCTHIXCHUS
KOMIICTCHIIUH

Vi iy
a

2
1.Jy—r:1 A

2

) J}, +a°4

Jy+czfzuﬁl
3.

2
4.J},+b A

18.

4. cTaTHYECKUMU
MOMEHTaMH IIJIOI[AI1
IJIOCKON (pUTypbI

Sy =1ydA 5, = |xdA
WHTerpasl A : A Ha3bIBAKOTCA. ..
¥ dA
A— nnomane

YK-2

- Tyk-2
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1. meHTpOoOEKHBIMU MOMEHTAMHU MHEPIHH IIOCKOH (GUTYPHI
2. TOJSPHBIMU MOMEHTAMH MHEPIUU MIOCKON PUrypsl
3. OCEBBIMH MOMEHTAMH MHEPLUU MIOCKOH (PHUTYpPHI
4. cTaTUYECKMMHU MOMEHTAMH IUIOIIAIU MIIOCKON (QUrypsl
[[TapuupHo omnepTas 6ajika Harpy>KeHa pacrpeesIeHHON Harpy3koi (. Dmropa YK-2 NA-Tyk-
U3ru0AIOIIUX MOMEHTOB ISl 9TOM OalKé UMEeT BUJ ... (SII0pa CTPOUTCS HA CIKATHIX
BOJIOKHAX )
q
Bl Mm
2
3. 4
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Ilpeocmasnennas Ha pucynke ouazpamma coomeemcmayen... YK-2 NI-Tyk-2
P
4
4. pacTsKkeHuIo o0pasua
U3 IJIaCTUYHOTO
20.
marepuaia 6e3
IUTOIIA/IKH TEKY4YECTH -
Al
1. PaCTSKCHUTO 06pa3ua N3 TNIACTUYHOT'O MaTCpHalia C nnomazu(oﬁ TCKYUYCCTHU
2. ckaTuio 0bpasia u3 XpymnKkoro MaTepuana
3. cxaTuio oOpasiia U3 MIACTUYHOTO MaTepuaa C IJIOMAIKON TEKYIeCTH
4, PaCTSZKCHUTO 06pa3ua N3 INIACTUYHOT'O MaTCpHalia oe3 IIOHIa K TCKYUCCTH
Omnropa KacaTelbHbIX HAIPSDKEHNH B ceueHnu 1-1 umeer Buf ... YK-2 NA-7Tyk-2
21.|1

1. 2. 3, 4. &
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Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenmnusa

KOﬂ 1 HAUMCHOBAHUEC

HHOIUKaATOopa
JOCTHIXCHUS
KOMIICTCHIIUH

22,

Ha pucyHke nmoka3ana cxema Harpy»KeHus Oayku.

P

o Py

dopma nedhopMUpPOBAHHON OCH OATKU UMEET BUT ...

<
&
N

WN-Tyk-2
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23.| | 7 1. 2
2.1 MDD M, I
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3 1 G » 4 EJ
Ot neicTBUs VK-2 N-7yk2
u3r PI63.IOIHCFO MOMCECHTa
Ha DIIOPE U3rH0AIONINX
MOMCHTOB IIpHU n3ruoe
24.| oTMeuaeTcs pe3Koe [TosicuuTe BIUSTHUE MOMEHTA Ha S0Py U3TMOaOIIMX MOMEHTOB IpU U3ruode?

W3MEHEHHUE 3HAYECHUS
HU3ru0aroIero MOMeHTa
paBHOE 3HAYEHUIO ITOTO
MOMEHTA.
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Koaddurnument £ I, BXOJALINI B popmyiy Diinepa Uit KpUTUIECKOU CHIIBI CKAaTOTO YK-2 ANT-Tyx-2
RS
7wy
CTEPXKHS , Ha3bIBaeTCs KOOPPUIIUEHTOM. . .
25.| 1. mpuBeACHUS JTHHBI 1. IpUBE/ICHUS JUTHHBL
2. Ilyaccona
3. 3amaca mpoOYHOCTH
4. 3amaca ycToiunBOCTH
Ort neiictBus VK-2 NJT-Tyk.2
COCPENOTOUYECHHOM CHIIBI
Ha 3MI0pe MONEePEeYHbIX
CHWJI TP U3rube
26. | oTMeuaeTcs pe3Koe [TosicHuTe BIMsIHUE COCPEOTOUSCHHOM CHUJIBI Ha SMIOPY MONEPEYHBIX CUIT IPU U3rude?
U3MEHEHHE 3HAYCHUS
MOIIEPEYHON CUIIBI
paBHOE 3HAYEHUIO 3TOU
CHJIBI
11 JI71s MoKa3aHHOTO Ha PUCYHKE CITOco0a 3aKpeTieHrs CTeP KHS K0P PHUITUEHT YK-2 NA-7yk-2
27. 3./ MIPUBEACHHON JIJTUHBI / IHpI/I BBIYHCIICHUN KPUTUYECKOM CHIIBI IO (hopmyJie

Dilniepa paBeH ...
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Tak kak 1pu BBIBOJIE VK-2 N-7yk2
bopMyIbI IS
KPUTHYECKUX CHJI U
HaIpsOKEHUN,
UCIIOJIb30BaIOCh
npuOIIMKEHHOE . .
28.| uddepermmansroe [TosicHuTe rpaHuIbl IPUMEHEHUs pOopMyIIbl Difiepa s pacueTa KpUTHUECKON CHITBI U

ypaBHEHHE U30THYTOU
ocu Oanku. O1o
ypaBHEHHE ObLIO
BBIBEJICHO B
NPEOI0KEHNH, YTO
MaTepuall CTePKHS

HaIpsKEHUM, COOTBETCTBYIOIIEE ITOTEPE YCTOMIMBOCTH
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MMOAYHHACTCA 3aKOHY
['yka. Takum o6pazom,
TIOJTy4CHHBIC
3aBHCHMOCTH MOYKHO
IMPUMCHSATDH TOJIBKO IJIA
3HAYECHHH HAMPSHKCHUIA,
MCHBIINX WUJIK PaBHBIX
npezeny
MPONOPIIMOHATIBHOCTH
®opmyia Ditniepa Al KPUTUIECKOM CUITBI CKAaTOTO CTEPKHS B BUJIE YK-2 N-Tyk-2
2
p - ToES
g 32
1. ¢ mapHUPHO MOJIyYeHa JUISl CTEPXKHS. . .
29. OIEPTHIMUA KOHI[AMU 1 C IIapHHUPHO OIICPTHIMH KOHIIAMH
2. C 3aleMJIEHHBIMU KOHIIaMHU
3. ¢ OIHUM 3alIeMJICHHBIM KOHIIOM U JAPYTUM CBOOOHBIM
4. ¢ OTHUM 3aIIEMJICHHBIM KOHIIOM M JIPYTUM IIAPHUPHO OMEPTHIM
Ecnu Ha HeOombIIyIO, TIO VK-2 N-7yk2
CPaBHEHHUIO C pa3MepaMu
KOHCT MM 00J1aCTh,
30. PYKIL [MosicanTe mpuanmn Cen-Benana?

I[CﬁCTByCT 3aJaHHas
CHUCTEMaA CHJI, TO €€
MOXXHO 3aMCHUTD
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PaBHOJEHCTBYIOIMMH:
CHJION U MOMEHTOM,
0TOpOCHUB IIpH
paccMOTpeHUn
KOHCTPYKLUH 3Ty
MaJIyto 00J1acThb
Buerninue — cuibl VK-2 N-7yk-2
B3aUMO/JICHCTBUS
3JIEMEHTOB KOHCTPYKIIUHU
C OKpY’KarolllUMU €€
T€JIaMU U BHYTPEHHHUE —
CHUJIBI B3aUMOJICHCTBHUS
MEX1y COCEAHUMHU
YaCTHUILIAMH TeJa
MOJIEKYJIaMH,
KpUCTAJIJIAMH. .
31. Kakue Harpy3ku NpUKIIaabIBAIOT K pacueTHOM cxeme?
CocpenoTo4YeHHBIE :

CHJIa, MOMEHT B
pacrpeiesieHHbIE TIO
JUIMHE, 110 TUIOLIAIN U T10
o0beMy.

CraTtuueckue 1
JIUHAMHAYECKHE B
3aBUCHMOCTH OT
CKOPOCTH UX U3MCHECHUS
BO BPEMEHU.
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[TocrosuHbIE N
BpPEMEHHBIC B
3aBUCHMOCTH OT
BPEMEHH UX JICUCTBUS.
KoHnuenrparopamu YK-2 N-Tyk-2
HANPSOKEHUN Ha3bIBAIO
OTBEPCTHS, KAHABKH,
HAJpe3bl U IpyTrHe
pe3KHe H3MCHECHHUS
dbopMBbI feTany.
Jnst ymeHbIIeHUS
BIUSTHUS .
32. Uto Ha3bIBAIOT KOHIIEHTPATOpaMu HanpsbkeHni? Kak yMeHbIINTh UX BIUSHUE?
KOHIIEHTPAaTOPOB
HANPSDKEHUN CKPYTIISIOT
YTIIBI U KPOMKH,
3aCBEPIIMBAIOT
TPEIIUHBI, TOJIUPYIOT
U3ACNHsSA, 0COOCHHO M3
BBICOKOITPOYHBIX
3aKAJICHHBIX CTaJICH.
B ciygae nmpoctoro VK-2 N-7yk2
HATNPSKEHHOTO
33, | COCTOSHUSA JIeTKO B ciygae nmpocToro HampsH»KEHHOTO COCTOSHUS MPEACTbHBIME HAMTPSHKCHUSIMHA TS

OIIPCACIIUTD ITPEACIILEHOC
HAITPS’>KEHHOC COCTOAHUEC
— TCKY4YCCTb IJId

Pa3JINYHBIX MaTCPpUATIOB SIBIISICTCS?
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TUTACTUYIHBIX
MaTepuasoB U
paspylieHue ams
XPYIKHUX.
COOTBETCTBEHHO
HAXOJATCS MpeAeNbHbIC
HaIpsKEHUsS G Mpee
TEKY4YEeCTH U Op
BPEMEHHOE
COTIPOTHUBIICHUE PA3PBIBY
Takue 3amaun 0OOBIYHO YK-2 N-7yk-2
BO3HHKAIOT, €CITH
nepeMeIIeHe Baia
OTPAaHUYEHO B
HEKOTOPBIX CEUCHUSIX,
HarpuMep, KOrJa ero
KOHIIBI 3allleMJIeHbI. B
OJTHO YpaBHEHHE
34. CraTtrdecku HEOMpeaeTuMbIC 3a/1a4l KPYICHHS BOSHUKAIOT?

paBHOBECHSI BXOJAT JBa
HEU3BECTHBIX MOMCHTA B
oropax, 03TOMY 3a/1a4ya
SABJISIETCA CTaTUYCCKHU
HeonpenenuMon. s ee
peLIeHHs COCTaBIAETCS
JIOTIOJTHUTEIBHOE
ypaBHEHHE
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IIEpEMEIICHU .
PekoMeHIyeTCs pH YK-2 N-Tyk-2
KPy4YEHUH HCIIOIb30BATh
CTEPKHHU 3aMKHYTOI'O
npodust (Kpyr,
KOJIBIIO), TO €CTh, €CIIU
HY>KHO M3TOTOBHTH
35. .. | ITosicHuTe ceyeHus: KOHCTPYKIMH, Hanboee 3¢ dexkTnBHO padoTaromne Npyu Kpy4eHuu?
CTEP’KEeHb, PaOOTAIOIIHIT
Ha KpyueHHe, U3 JIByX
HIBEJIJIEPOB, TO JIy4Ile
UX CBApUTh TakK 4YTO OBl
OHH 00pa30BBIBAIU
3aMKHYTBIN Tpoduiib
Teopernuecku YVK-2 N-7yk2
JIOKa3aHo, YTO Hauboee
Harpy>XeHHBIMH, TO €CTh
MOJIHOCTBIO
paboTaronmu,
SIBIISIFOTCS BOJIOKHA,
36. [TosicHuTe cedeHust KOHCTPYKIMHU, HanOosee 3¢ HeKTUBHO padoTaronye mpu u3ruoe?
HauOoJiee yJaleHHbIC OT
HEUTPAJIBHOTO clos.
[ToaTOoMy o

BO3MOXHOCTH  yAAJSIOT
u3 Oajok  marepwual,
pacIoyIoKEHHBINH OJIM3KO
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K HEUTpaJIbHOMY ClIOIO,
U TOJIy4alOT  TaKue
CEYCeHMS, KaK JIBYTaBp,
HIBEJUIEP.
PanmonansHbIMU
CEYCHUSIMU  SIBJIFOTCS
Takue, Yy  KOTOPBIX
HauOoJblllee 3HAYCHUE
W, 1pu HauMEHbIIEH
MJIOLAU CEUECHHUS.
XO0Ts1 Y BBICOKOIIPOYHBIX VK-2 N-7yk-2
cTaney npeaen
MPOYHOCTH TOCTATOUYHO
BBICOK, HO JTMHA
KPUTUYECKON TPEIIUHbI
B 10-100 pa3 mMeHb1IE,
4eM y MATKHUX CTajiel 3a
37.| cder 3HAYUTEILHO [Touemy KpynHBI€ 1€Tadu U3 BHICOKOIIPOUYHBIX CTajleil He enatT?

MEHBIIIEN BETUUYNHBI
Baskoctu W u
OOJIBLIEN BEIUYHUHBI

G 1iom - [TooTOMY,

KpYyHHBIE J€TaIu U3
BBICOKOIIPOYHBIX CTaJICH
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HE JIeNaloT.
IIpu6opkI, KOTOPHIE YK-2 NI-Tyk-2
03BOJISET U3MEPSTH
M3MeHEHHEe HEKOTOPOTO
paccTosHus,
Ha3BIBaeMOro 0a3oit
TEH30MeTpa.
CoCTOUT U3: TTOIOKKH
U3 TOJIUATUIICHA WITH
TOHKOM Oymaru, TOHKOM
TIPOBOJIOKH M3
MaTepuaa ¢ BHICOKHM
y/eTbHBIM . .
38. [TosicHUTe, YTO TAaKOE HIEKTPUUECKUH TEH30METP, €r0 YCTPOUCTBO M IIPUHIIUI PabOThI?

COTIPOTUBIIEHUEM, cTTab0
3aBUCSIIIAM OT
TEMIEPATYPHI U MOJIOCOK
u3 QoJbru.
ONEeKTpUYECKUI
TEH30MET]
COTIPOTUBIICHUS
HAKJIEUBAIOT TaK, YTOOBI
JUTMHHBIE BUTKU
MTPOBOJIOKU OBLITH
napauieIbHbI
nedhopmaruu. [pu
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pacTsHKEHUU pacTeT
CONPOTHUBIICHUE, a CUJIA
TOKa — YMEHBIIIAETCS.
HN3menenue
COTIPOTHUBIICHUS
IIPOBOJIOKU U3MEPSIETCS
C ITOMOUIBIO MOCTUKOBOM
CXEMBI, B KOTOpPOU
UCTIOJIB3YIOT
KOMITEHCAIIMOHHBIN
TEH30PE3UCTOP.
Ecau B3sTH 11BE YVK-2 N-7yk2
JIOCTaTOYHO YacThIe
CETKH U HAJIOXKHUTh UX
JpyT Ha JIpyra, TO MpU
B3aMMHOM MX CMEIIIEHUU
BO3HHUKHET KapTHHA,
Ha3zbpIBaeMas myap. OnHy N
39. [MosicauTe MeTon uccienoBanus nedopMalnii ¢ TOMOIIBIO MyapOBBIX MOJIOC.

CETKY HaHOCST Ha
JeTaib, a IpYyryro
OCTaBJISIOT B KAUECTBE
ocHOBHOM. [Ipn
neGpopMHUpPOBaHUH,
nepBasi CeTKa CMelaeTcs
OTHOCHUTEJILHO BTOPOH,

60




0]
=
= 3
= =
= = ¢ &% 3
o) . ) L gg 5
& | IlpaBunbHbIi OTBET * Coneprxanue Borpoca S = = =
< = < H o=
© = = F2 s
o o == g
: < |5
o
2 &
s
HOJIyYEHHYIO KapTUHY
Myapa ¢ororpadupyror
1 00pabaThIBAIOT HA
KoMIbloTepe. Meton
MI03BOJIET NOJYYUTh
nepeMelleHus Bcex
TOYEK KOHCTPYKIIUH, HA
KOTOpbIE HaHECEHa
CeTKa.
JeicTBusmM YK-2 N-7yk-2
[IUKTHYECKIX
HaIpsHKEHUN
M0JIBEpraeTcsi MaTepual
BO MHOTHUX
KOHCTpyKuusix. [lpu
9TOM, HECMOTPS Ha TO,
HTO SHATCHIE [TosicHuTe MEXaHUKY pa3pyIIeHUs PH HATTPSDKEHUSIX H3MEHSFOIUXCS ITAKINIECKH BO
40. | BO3HUKAIOIINX Y paspylt p p I
BpeMeHn?
MaKCHUMaJIbHBIX

HaIPSHKEHUN MEHBbIIE
peJiena MpoYyHoCTH,
CILyCTsI HEKOTOPOE BpEMs
IIPU 1EUCTBUU
[IEPEMEHHOTO
HaIpsOKEHUS B
KOHCTPYKIUU
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Howmep 3ananus

[IpaBunbHBII OTBET *

Copepxanue Borpoca

Kommerenmnusa

KOﬂ 1 HAUMCHOBAHUEC
HHOIUKaATOopa
JOCTHIXCHUS
KOMIICTCHIIUH

BO3HHUKAIOT TPCUIUHBI, 1

OHa pa3pyuiaeTcs.
MukpoTpenHsl
BO3HHUKAIOT B  TeX
TOYKaX, TAe
HanpsHKEHUs
MaKCHMAaJIbHBI.
ITocTenenHo oHu
CIIMBAIOTCS B OJIHY
TPELIMHY, YMEHbILIAs
MIPU 3TOM pa3Mep
CE4YCHMUS
KOHCTPYKIIUH,
COOTBETCTBEHHO
BO3pacTaeT
MaKCHMaJIbHOE
HamnpspKeHUe, U pu
JOCTHKEHHUU
MPEAETBHOTO
HaIpsHKEHUS,
KOHCTPYKIIUS XPYIKO
paspymaercs.

41.

Hanbonpmmue
HATPSKCHUS, TIPU
KOTOPBIX
obecrieynBaeTcs

Yto Takoe JomycKaeMble HapsKeHUs?

YK-2

- Tyk-2
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IPOYHOCTH U
JI0JITOBEYHOCTh
KOHCTPYKIIUHU
Hanpsbkenue, npu YK-2 N-7yk-2
KOTOpOM JedopManius .
42. P Gbop Jaiite onpeneneHue mpeaena TeKy4ecTH?
pacreT 6e3 3aMETHOTO
YBEIMYCHUS] HATPY3KH
IIpesen NpoYHOCTH YK-2 N-7yk-2
(BpeMeHHOe
COIIPOTHUBIIEHHUE) —
MaKCHUMaJIbHOE . 5
43. Jaiite onpeneneHre BpEMEHHOTO COTIPOTHBIICHNUS ?
HarnpsKeHue,
BBIJICPKUBACMOE
MaTepHaIoM Ipu
PaCTsHKCHHN.
Takoi BU HArPYKEHUS, YK-2 N-Ty-2
pY KOTOPOM
paBHOACHCTBYIOLIAS
BHEIITHUX CHJI HE
COBIIAJIa€T C OCBIO
44.| cTepkHs, Kak MpU BHeneHTpeHHOe pacTsHKeHHUE 3TO. ..

0OBIYHOM paCTSHKEHUU
(cxatum), a cMerieHa
OTHOCHUTEIHLHO
MPOAOJIBHOM OCH U
ocTaercs e
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napasuieIbHON
I'maBHBIMH OCAMH VK-2 N-7yk-2
WHEPLUU Ha3bIBAIOTCS
TaKHe OCH,
OTHOCHUTEIILHO KOTOPBIX
HEHTPOOEKHBIIT MOMEHT
45. | uHepUHH paBeH HYIIO. ['maBHBIE OCH U TJIaBHBIE MOMEHTBI HHEPLIMU?

OceBble MOMEHTHI
VHEPLIMH OTHOCUTEIBHO
3THUX OCEil HAa3bIBAIOTCS
rJIaBHBIMA MOMEHTaMHU
WHEPIUHU
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