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1. PesyabTaThl ocBOeHHs JUCHUILIMHBI (MoayJs1) «CONPOTHB/IEHHE MATEPHAJIOB

[Tponiecc u3yueHMs TUCIUTUIMHEI HAIIPABJICH Ha (DOPMUPOBAHKE JIEMEHTOB CJICTYFOIIIHX
komnereHiui B cootBeTcTBUU ¢ ®I'OC BO 110 janHOMY HaIpaBJIeHUIO:

Kon HaumeHnoBanue Nupukarop nocrekenusi| B pesyibTate 0CBOCHUS UCHUIIIMHBI
KOMIIeTe KOMIIeTeHIINH KOMIIeTeHIINH 00y4arouIuiicst 10JKeH:
HIIMU
Oobmenpodeccuonanbubie kKomnerenun (OIIK)
OIIK-1.| CnocofeH pemiathb OIIK-1.1. 3HaTh: MOZETH TBEPABIX
TUIIOBbBIE 321241 JeMoHCTpupyeT 3HaHue ne(QOpMUPYEMBIX TEJl; OCHOBHBIE METOIBI
NnpogecCHOHATBLHOM OCHOBHBIX 3aKOHOB OTIpe/IeTICHHs BHEIITHUX HATrPy30K U
NesTeJIbHOCTH Ha MaTeMaTHYECKHX, BHYTPEHHHUX yCHJIHI B DIIEMEHTAX MAIlluH
OCHOBE 3HAHMH €CTECTBEHHO-HAYYHBIX U | W KOHCTPYKIIMH;
OCHOBHBIX 32KOHOB o0rmIerpod)eCCHOHANBHBIX | YMeTh: IPOBOANTDH UCTIHITAHHS
MaTeMaTHYeCKuX U JUCLUTUINH, 3JIEMEHTOB KOHCTPYKIIHI Ha IIPOYHOCTH U
€CTeCTBEHHBIX HAYK C HEOOXOUMBIX JIJIsI YKECTKOCTh C UCII0JIb30BaHUEM
npuMeHeHueM pEIIECHUS TUIIOBBIX 3a/1a4 B| HCIBITATENIHBIX YCTAHOBOK; COCTaBJIAThH
HH(OPMALMOHHO- arpOUHKEHEPUHN MEXaHUKO-MaTEMaTUUECKUE MOJIETU
KOMMYHHKAIHOHHBIX TUIIOBBIX 3JIEMEHTOB KOHCTPYKIIHII;
TeXHOJIOTHH Biagers: HaBbIKAMU UCTIOJIB30BaHUSA
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUIUINH, TEOPETUYECKOTO U
3KCTIEPUMEHTAIBHOTO HCCIIeI0BaHUS;
MeTOJJaMH MaTeMaTHYECKOro aHaIu3a u
MOJICTTUPOBAHMSL.
OIIK-5| Cnoco0en yuactBoBats| OIIK-5.1. 3HAaTb: METOIUKY BBITOJHEHMUS

B IPOBeAeHUH
IKCMEPUMEHTAILHBIX
HCCJIeI0BAHMIl B
npogeccuoHaIbLHOM
AeATeTbHOCTH

Hcnons3yeT knaccuueckue
Y COBPEMEHHBIE METO/IBI
HCCIIEOBAHUMN B
arponHXEHEpUH

MIPOEKTHBIX U MTPOBEPOYHBIX PACUETOB Ha
MIPOYHOCTB, KECTKOCTh U YCTONYHBOCTH;
COBPEMEHHBIE TCH/ICHIINH B
IIPOEKTUPOBAHNUN KOHCTPYKIIMH,
HaIpaBJeHHbIE HA MTOBBIIIEHNE UX
MIPOYHOCTH, HAZE)KHOCTU U
3KOHOMHYHOCTH;

Ymern: aHanu3upoBaTh HArpy3KH,
JEHCTBYIOLINE HA JIEMEHTHI
KOHCTPYKLUH, U BEIOWPATh pacueTHbIE
CXEMBI; BBITIOJHATH OLIEHKY IPOYHOCTH,
YKECTKOCTH M YCTOHYHUBOCTH IIPH
MIPOEKTHPOBAHNHU U KOHCTPYHPOBaHUH
TUTIOBBIX JIEMEHTOB MallIHH;

Bnagerb: OCHOBHBIMM METOJaMH
ITOCTAaHOBKH U PEIIECHUS MHKEHEPHBIX
3aJ1a4; TBOPUYECKHUM ITOAXOJIOM K PELLICHUIO
WHXEHEPHBIX 3aja4.

2. CTpyKTYpa U coliep:kaHue THCHUIIMHBI (MoayJis1) «ConpoTHBJIeHHE MATEPHATIOBY

2.1.CTpyKTypa AMCUUILIHHBI (MOILYJIs)

OO6m1ast TpyA0€MKOCTh TUCIUILIMHBI COCTABIIACT 4 3a4eTHBIX eAMHUIIBI, 144 vaca.




Conep:xanue pucuuiimabsl Ha 00

HaumeHoBaHMe pa3iesioB U
TeM TUCHUNIHHBI (MOLYJIs1)

cemMecTp

CaMOCTOSITeJIbHYIO Pa0OTY CTYA€HTOB

Buabl yueoHo# padoThl, BRJIOYAS

TPYAOEMKOCTH (B 4acax)

KonTakTHas padota

CamMocTosiTe/Ib-
Has padoTa

@DopMbI TEKYIIEr0 KOHTPOJIS
ycnesaemoctu . @opma
NMPOMeKYTOUHOM aTTeCTAllUN
(no cemecmpam)

Bcero

Jlexnu

[MpakTHyeckue 3aHATUS
JlabopaTopHbIC 3aHATHSI
JIp. BU/IbI KOHTAKT. pabOThI
Kypcogast padota(poexr)
[MoaroroBka K dK3aMeHy

Bcero

Hpyrue Buzbt

OOTEI

CaMOCTOATEIIbHOUDA

CobecenoBanue

Komnoksuym

IIpoBepka TecToB

[TpoBepka KOHTPOJIBH. paboT
IIposepka pedepara
[IpoBepka 3cce u MHBIX
TBODYECKHX PAOOT
KypcoBasi paboTa (IIPOCKT)
.

Pa3zoen 1. Beenenne

OcHOBHBIE IIOHATHA, 3aJa4Y1 U
METOABI CONPOTUBIICHUS
MaTepuanoB. PeanbHbIN 00bEKT
u pacuetHas cxema. CHIbl

CIITHUEC U BII-/II%TpeHHI/IC.
€TOoa CCUCHHNH.

SN
N

N

[HEN

Paznea 2. I'eomeTpuueckne XapakTepUCTUKH IJIOCKUX CeYeHM I

CraTndeckrue MOMEHTEHI.
MoOMEHTBI HHEpUUI: OCEBOM,
TOJISIPHBIN, IEHTPOOEKHBIH.
TeopeMbl 0 MOMEHTaX
WHEpUIUH. MOMEHTHI HHEPLIUU
mpocTermux Guryp.

5

6

2

4 2

Pazgen 3. PacTsaskeHne U c:kaTue

Omnpenenenre NpoAOIbHBIX CHIT
Y HOPMaJIbHBIX HANIPSHKEHHUH B
PA3JIMYHBIX CCYHCHUAX CTCPIKHA.

3akoH ['yka. Koapdumment
IlyaccoHa.

5

6

Paznen 4. Ilimocknii n3rud 0aaxku

YucTelil ¥ oNepeyHbIid U3ruo.
BHyTpeHHue cuioBbie
(bakTOpBI: OIEPEYHBIEC CHITHI 1
M3rHOaroIue MOMEHTHI.
[Moctpoenue smrop Q u M st
MPOCTENIIINX CXeM OaJoK.
Cocrasnenue 3mop Q u M o
ydactkaM. OnpeznencHue
OIIOPHBIX peaKUui U
noctpoenue 3mop Q u M ans
0aJoK.

5

6

Pa3zoen 5. Cnsur. Kpyuyenue




UwMCTBIN CBUT U €T0 518 |4 |4 4 2 |2
ocobenHoctu. 3akoH ['yka nmpu
caBuTe. 3aKOH MapHOCTH
KacaTebHBIX HAIPSHKCHHN.
Kpyuenue 6pyca ¢ KpyribM
MOTIEPEYHBIM CEUCHHEM.
ITonsipHbIil MOMEHT
COINPOTHUBJIEHUA. YTOJI
3aKpy4YUBaHUS U YTOJI CIIBUTA.
Pacder BanoB Ha MPOYHOCTb.
IToctpoenue smop M kp u

Pazoen 6. OcHOBBI TEOPHH HATIPSIZKEHHOTO U 1e()OPMUPOBAHHOTO COCTOSTHHSI

HanpsikeHHOE COCTOSHME B 5 14 |2 |2 4 2 |2
Touke. [ TaBHBIE IIOMAAKY U
TJIaBHBIC HAIPSDKEHMS.
IloTeHumanbHas 3HEPrust
ynpyrux aedopmanuii npu
CIIOYKHOM HaIPsHKEHHOM
CcOCTOSIHMU. [ ' unoTe3bl
IPOYHOCTH NPH CIIOKHOM

Paznen 7. Ci0:kHOE CONPOTHBIEHUE

N3rub ¢ Kpy4eHuem. 516 2 |4 4 2 |2
Onpenenenre HaNPsSKEHHOTO
COCTOSIHUSI B OTIACHBIX TOUKaX
CEUYCHHUSL.

OrnpeeneHne SKBUBAICHTHBIX
(TIpYBEIEHHBIX ) HATIPSKEHUI
110 OJTHOM U3 TUIIOTE3

Paznen 8. Ilponoabubiii n3rud. Crep:kHeBbIe CHCTEMBI

Ipononbueiii u3rub. [loustne |5 |6 |4 | 2 4 2 |2
00 yCTOWYHNBOCTH.
Kpurnueckas Harpyska.
®opmyna Ditnepa.

Brnustaue cioco6a 3akperieHus
KOHIIOB cTepkHs. Popmyrna
Slcurckoro. O00OLIEHHBIH
meto. Kpurnueckue
HanpsbkeHus. Pacuer Ha
MpoA0IbHBIN 3rub. Criocod
MIOCJIETI0BATENILHOTO
TPUOITKEHYS.

Pazngen 9. MeTtoan! onpeneneHns nepeMemnieHuii

Teopema o B3auMHOCTH pador. | 9 |6 |4 | 2 4 2 2
Teopema Kactunbsno. Meton
Mopa 15 OnIpeeIIeHus
nepemeniernit. Criocod
Bepemaruna (meron
€AMHUYHBIX CHII),
MIPUMEHSIEMBIN TS
onpeAeseHus NePeMENICHUN

Paznmen 10. Pacuer craTuyecku HEONMPEAEJINMbBIX CHCTEM




Cratudecku Heompenenumbie |5 |8 |4 | 4 4 2 12 |2 2
Oasku. AHATUTHYECKUN
crroco6. Crroco0 cpaBHEHUS
nedopmartmii. Hepaspesnbie
Oanku. Teopema Tpex
MOMEHTOB. MeToJ UKTUBHON
Oarku.

CraTudecku ornpeaenuMble
pamsr. [Toctpoenue smrop Q u
M u onpeznencHue

Pazgen 11. lunamuyeckoe neicTBHE HATPY3KH

PacueThl Ha IPOYHOCTH MPH 516 |4 2 4 2 12 |2 2
JUHAMHUYECKUX Harpy3Kkax.
PacyeTsl Ha MPOYHOCTH MpU
yIapHBIX Harpy3Kax.
VYcranocth MaTepuanos.
Bomnpocs! Hage:xHOCTH U
JIOJITOBEYHOCTH TP pacyeTax

Oo0mas Tpy10eMKOCTh, B 68 | 36 | 32 40 18| 22 | 18 18
yacax
IIpomexyTounas
dopma
3auer
3ader ¢ OUEHKOMN
DKk3aMeH *

Conep:xanue qucuuiminabl Ha O30

Bunsbi yuedHoii paGoThl, BKJIIOYAs @opMBbI TeKylIero KOHTPOJIS
CaAMOCTOSITEIbHYIO Pa00Ty CTY/I€HTOB 1 ycnesaemoctu .dopma
TPYA0EeMKOCThb (B 4acax) NPOMEKYTOYHOM aTTeCTAllUM
Konrakruas padora| CamocrosiTelib- (no cemecmpam)
Hasi padora
[y
HaumeHnoBaHme pa3iesioB U TeM 3 _ B 8 -
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Pazoen 1. Beenenne
OCHOBHEIE MTOHATHS, 3374l U 511 |1 10 4 | 6

METO/IbI COITPOTUBJICHUSA
MaTepuaoB. PealibHblll 00BEKT U
pacuetHas cxema. CHITbI BHEIITHHE
Y BHYTpPEHHUE. MeToJl CeueHUA.

Pa3nen 2. 'eoMeTpuuecKkre XapaKTEPUCTUKH MJIOCKUX CeYeHU i




Crarndeckric MOMEHTB. MOMEHTHI
UHEPIUil: 0CeBOM, MOJISPHBIN,
IIEHTPOOSKHBINH. TeopeMbl 0
MOMEHTaX HHEePITUH. MOMEHTHI
WHEPIUHU TPOCTSUIINX PUryp.

Pa3nen 3. PacTsskeHHe U CKATH

OrmpeneneHne MpoI0IbHBIX CHIT
HOPMAJIBHBIX HANPSKCHUH B
Pa3TUIHBIX CEUCHUSAX CTEPIKH.

3akon I'yka. Koadpumment
Ilyaccona..

Paznen

4, IIlnockuit M3rud 0aaKu

YucTelil ¥ IonepeuHblid H3ruo.
BuyTtpennue cunoBsie (pakTOpHI:
MOIIEPEYHbIE CUJIbI U U3rubaroImme
MoMeHThI. [loctpoenue amop Q u
M n1st mpocTeHIINX cXeM OalloK.
Cocrapnenue s0t0p Q u M no
ygactkaM. OmpeneneHue OopHbIX
peakuuit u nmoctpoenue 3mop Q u
M nst Ganok.

Pa3zoen 5. CnBur. Kpyuenun

(4

YucTelil CIBUT B €70 0COOEHHOCTH.
3akon ['yka mipu ciBure. 3aKoH
NapHOCTH KacaTeIbHbIX
HanpsokeHuil. Kpyuenne 6pyca ¢
KPYTJIBIM TONIEPEYHBIM CEUEHUEM.
ITonsipublit MOMEHT
COIIPOTHUBIICHUSA. YTOII
3aKpy4YMBAaHUA U YTOJ C/IBUTA.
PacyeTt BajioB Ha TPOYHOCTb.
ITocTpoenue smtop M kp u
KacaTeJIbHbIX HAPSHKCHUH

1 10 4

6 |1

Pazoen 6. OcHOBBI TEOPH

U HATIPSAKEHHOTO U 1edopMupo

BAHHOI'0 COCTOSTHUSA

HanpsixeHHOE COCTOSIHUE B TOUKE.
I'1aBHBIE IIOIIAIKK U TJIaBHBIE
HanpsbkeHus. [loTeHnmansHas
9Heprus ynpyrux aedopmarmii
IIPH CJIO’KHOM HaIPsKEHHOM
COCTOSTHUHM. | MIIoTe3s! MpOYHOCTH
IIPH CJIOKHOM HaNPsS’>KEHHOM
COCTOSIHHH B TOUKE

5

1

4 11

Paznen 7. Cii0:KHOe CONPOTHBJIEHUE

U3rub c kpyuenuem. Onpeaenenne
HaIpPsKEHHOT'O COCTOSIHUSA B
OTTACHBIX TOYKAX CEYECHUSI.
Onpenenenne 3KBUBAIEHTHBIX
(TMpYBEeHHBIX ) HATIPSHKEHHI 110
OJHOM U3 TUIIOTE3 MPOYHOCTH.
Kocoit n3ru6 (Hermockwuii).

1 12 8

4 11

Paznen 8. Ilponoabubiii n3rud. Crep:kHeBbIe CHCTEMBI




IIpomonsusii n3rud. [lonsarue 06
ycroiunBocTu. Kputnueckas
Harpy3ka. ®opmyna Ditnepa.
Bmmsiaue crmoco6a 3akperieHus
KOHIIOB cTepxHs. Dopmyna
Scunckoro. O600MEHHBIH METO/,
Kputnueckue nanpspkenus. Pacuer
Ha MpoAoIbHBIN H3rud. Crocob
MOCJIEI0BATEILHOTO

TIPUOIIKEHUS.

12

Paszgen 9.

MeTtoas! onpeaeneHus nep

eMeleHuit

Teopema 0 B3auMHOCTH PadoT.
Teopema Kactunbsno. Meton
Mopa s OnIpeaeIeHU
nepemenieHnii. Crnocod
Bepemaruna (meton
CIMHUYHBIX CHUII),
MIPUMEHSEMBIN TSI
OIpeIEICHUS ITepEMEIICHUN

5 |1

1

12

Pa3n

ea 10. Pacuyer crarndyecku Heonn

peaeJIMMbIX CHUCTEM

CraTuuecku HCOIPCACINMBIC
0anku. AHATUTUYIECKUH CTI0COO.
Crioco6 cpaBHEHUS qeOpMaIIni.
Hepaspesnsie 6anku. Teopema
TpeX MOMEHTOB. MeTox
(huKTHBHOI OaNKH.

CraTuuecku OIpEACINMBIC paMBbI.
ITocTpoenue »mop Q u M u
orpeJiesieHIe epeMeLIeHU 1is
pam 1o cioco0y Bepemaruna.

5 |1

1

12

8

4

1

Pasznea 11.

JlunamMudeckoe gelicTBHE

HATPY3KH

Pacuersl Ha IPOYHOCTH IpU
JUHAMHUYECKUX Harpy3Kax.
PacueTs! Ha TPOYHOCTH NpH
yJapHbIX Harpy3Kax. ¥ CTajJoCcTh
MaTepuanoB. Bomnpocsl
HaJEKHOCTHU U TOJTOBEYHOCTH
IIPU pacyeTax JeTaIeH.

5

15

11

O01as TPy10€eMKOCTh, B 4acax

10

10

125

71

o4

9

IIpomexyTounas

Dopma

3auer

3ayer ¢ OlLIEHKOH

OK3aMeH

2.2. Coneprkanue TUCHUNINHBI (MOTYJIS)

B paznmene 2.2. nporpamMmbl yuebHOH qucuUIUIMHBL «CONPOTUBIECHHE MaTEpPHAIOB)»
eIMHUI] MaTepuaja JIUCIHUILINHBIL.
ConepxaHue AMCLUUIUIMHBL CTPYKTYPHpPYETCS IO pas3jenaM, TeMaM U pPacKpblBaeTcs B

MIPUBOJATCS  KpaTKUE

aHHOTAIUU

CTPYKTYPHBIX




aAHHOTAITUAX pabouel MpPOrpamMMBbl C JOCTATOYHOMW MOJHOTOM, YTOOBI OOydYaromuecs MOTIIN
HU3y4aTb MaTCpuajl CaMOCTOATCIIbHO, OIMUPAsACh Ha IIPOrpamMmy.

Pazoen 1. Beenenue

OcHOBHbIE TOHATUSA, 33]Ja4U U METO/Ibl CONPOTUBIICHUS MaTepranoB. PeabHbli 00BEKT U
pacueTHas cxeMa. Cuibl BHELIHHME U BHyTpeHHUE. MeTo ceuenuil. [lepemenienus,
nedopmanuu 1 HanpspkeHus. OOIIKe THIoTe3bl CONPOTUBIICHUS MaTepUaioB. [IpuHIMITEL
pacuera 3J1IEMEHTOB KOHCTPYKIMH HA IPOYHOCTh U HKECTKOCTb.

Pa3zoen 2. 'eomeTprueckne XapaKTEPUCTUKHU TUIOCKUX CEUCHUI

Crarnueckue MOMEHTBHI. MOMEHTBI HHEPIIUIA: OCEBOM, MOJISIPHBIN, IEHTPOOCIKHBII.
Teopembl 0 MOMeHTaxX MHEPIMH. MOMEHTHI HHEpLUU npocTeimux ¢puryp. IloBopot ocei.
3aBHCHMOCTH MEXJly MOMEHTaMU MHEPLIMHU NPH ITpeoOpa30BaHnu KOOpAUHAT. [ 1aBHbIE OCH U
IJIaBHBIE MOMEHTBI HHEPLIUH CEUECHHUS.

Pa3zoen 3. Pactsxenue u cxarue

Omnpenenenne NpoAOJIBHBIX CUI U HOPMAJIbHBIX HANpsIKEHUH B Pa3iIMUYHBIX CEYEHUSX
crepxxus. 3akoH ['yka. Koadduument [lyaccona. Moayib mpogoibHOM yIpyrocTH. Y CIOBUs
IIPOYHOCTHU U JKECT- KOCTH.

DKcrepuMEHTAIbHOE N3YUEHHE pacTskeHUsI-cxkaTus. uarpamma pactsxenus. [lepenenst
IIPONOPLIMOHATIBHOCTH, TEKYUYeCTH, MPoYHOCTH. [lnacTuuHoCTh, XpynKocTh. Jlonmyckaemble
Hanpspkenus. Koagdunuent 3anaca npounoctu. Pacyer peraneit Ha pacTskeHue.

HanpsikeHus B HAaKJIIOHHBIX CEYEHMAX. YYeT COOCTBEHHOrO Beca IPH PacTSKEHHUHU-
ckaruu. bpyc paBHoro comporuBneHus. lloHsTue o0 cTaTM4ecku OIpPEAETUMBIX U
HEOIpeIeIMMBIX cucTeMax. OCOOEHHOCTH CTAaTUYECKH HEOIIPEIEIUMBIX CUCTEM.

Pa3zoen 4. IInockuii u3rub 6anku

YucThiit ¥ nonepeyHslit n3rud. BHyTpeHHUE cuiloBble (PAKTOPBI: MONEPEUHbIE CUIIbI U
nsrubatonmme MoMmeHTHL. lloctpoenue smoop Q w M ansg mpocredmmx cxem Oallok.
Cocrasinenue smtop Q u M no yyactkam. OnpeziesieHHe ONOPHBIX peakluil ¥ MOCTPOCHUE
amrop Q u M i Gaiok.

Hanpspkenus npu unctoM U nonepedHoM usrubde. 3akoH ['yka. @opMyIibl JKECTKOCTH.
Tpu Buaa pacuetoB Ha U3ru6. MOMEHT CONPOTUBIIECHUS.

KacarenpHble HanpsikeHus pu u3rude. @opmyina XKypasckoro. [Tepemernienust npu usruoe.

JuddepenunanbHble ypaBHEHNS KPUBU3HBIL, YTJIa HAKJIOHA U Iporn6a 6anku. ['paHudHble
yCIIOBHA. YHUBEPCAIbHOE YPaBHEHUE U30THYTOH OCH OalIKH.

banku ¢ Heckonbkumu yuactkami. [IpaBuno Knebmia. Crioco6 oTOpackiBaHUsI KOHCOIH.
IToctpoenue ynpyroit muaun 6anku. [TpoekTHpOBOUHBIN pacdeT npu u3ruoe.

Onpeznenenue nepeMeleHni s KOHCOJIbHbBIX OalloK. bajiky mepeMeHHOro cedeHusl.
Cocrasnble Oanku. Cpesaroliee yCuiue.

Pa3zoen 5. Cnur. Kpyuenue

YucTelil caBur 1 ero ocooeHHocTH. 3akoH ['yka npu casure. 3aKOH MAPHOCTH KacaTeIbHBIX
HanpspkeHuil. Kpyuenue 6pyca ¢ KpyTibIM MonepedHbiM ceueHueM. [1osipHblii MOMEHT
COIPOTHUBIIEHUS. YTOJI 3aKpyUMBaHUA U yroJl caBura. Pacuer BanoB Ha npodHocTs. [locTpoenue
S0P M «p W KacaTeNbHBIX HAIPSHKEHUM.

OcobeHHOCTH pacyeTa CTepKHEHN ¢ HEKPYTJIbIM NoNepeyHbIM ceueHueM. Hanpsiokenus u
nedopmaluy npu Kpyu4eHHUH TOHKOCTEHHBIX CTEPKHEH OTKPBITOTO U 3aKPBITOTO MPOQHIIS.

Pazoen 6. OcHOBBI TEOPUU HAIPSHKEHHOTO U 1e()OPMHUPOBAHHOTO COCTOSIHUS
HanpsixenHoe cocTosiHue B Touke. [ JTaBHBIE TUIOLIA/IKK U TJIaBHBIE HATIPSKEHMUS.
[TorennuanpHast SHEPrUs yNpyrux AedopMauii mpy CI0KHOM HAIPSKEHHOM
COCTOSIHMU. [ MTTOTE3bI MPOYHOCTH MPH CII0KHOM HAIPSHKEHHOM COCTOSIHUU B TOUKE.

Pazoen 7. Clno>xxHO€ CONPOTUBIIEHHUE

N3rub c kpyuenueM. OnpezeneHre HanpsKEHHOTO COCTOSTHUSI B OMTACHBIX TOYKAX CEUEHHUS.

OnpeneneHye S5KBUBAICHTHBIX (IIPUBEIEHHBIX ) HAIPSKEHUN 110 OJJHOM U3 TMIOTE3
IIPOYHOCTH.

Kocoit n3ru6 (Herutockwuii). OnpeneneHne HOpMaTbHBIX HAMIPSKEHUH 1 TIOJIOKEHUS



HEHUTPAJIBHO- T'0 CJI0s. Y CIIOBUS IPOYHOCTH. OnpeieneHne nepeMeIeHuil.

Buenentpennoe pactsokenue-cxxkarue. OnpeneneHue HapsKeHU! U MOJI0KEHUS
HEUTPAIBHOTO CJI0s1. Y CIOBUS MPOYHOCTU. Pannyc nnepuuu. Anpo ceuenus.

Pasnen 8. [IpononbHbiil n3rud. CTepKHEBBIE CHCTEMBI

[TpononwHsiii u3rud. [lorsTre 06 ycroitunBocTH. KpuTHueckas Harpyska.
®dopmyiia Ditnepa.

Bnustnue cioco6a 3akpernsieHus: KOHIOB cTepskHs. @opmyna SAcuHckoro.
O0600menHbIit MeToa. Kputnueckue HanpspkeHus. Pacuer Ha Mpo10abHBIN H3THO.
Crnioco0 nocien0BaTeIbHOTO MPUOIHKEHUS.

CrepxneBble cuctembl. Pama. @epma. uarpamma Makcsesia-Kpemonsl. Pacuer
CTaTHYECKU OMPEACTUMON PepMBbI.

Pasnen 9. Meroas! onpeneneHus nepeMenieHui

Teopema o B3aumHocTH padoT. Teopema KactuibsiHo. Metox Mopa mist
omnpexaeneHus nepemeniennii. Crioco6 Bepemarunna (MeTo eIUHUYHBIX CH),
MIPUMEHSAEMBbI ISl ONIPEIENICHUS IEPEMELICHU.

Pa3gen 10. PacueT craTiuecku HEONPEACTMMBIX CHCTEM

Cratudecku HeonpeaenumMblie Oanku. AHanuTuueckui croco6. Crnocod
cpaBHeHus nedopmanuii. Hepaspesnsie 60anku. Teopema Tpex MOMeHTOB. MeTo
(bUKTUBHON OaIKH.

Cratuuecku onpenenumbie pambl. [loctpoenue smrop Q u M u onpenenenue
nepeMenieHuit s pam no crnocody Bepemaruna.

Crartuuecku Heolnpeaenumble pambl. Pacuer ctaTHYecKku HEONpeaeIuMbIX
CTEP’KHEBBIX CHCTEM CHJI. BEIOOP OCHOBHOM CHCTEMBI, KAHOHUYECKUE YPABHEHHUS
nepeMenieHui, moa0op ceUeHusl.

Pa3nen 11. Jlunamuueckoe qeiicTBUE Harpy3Ku

PacueTsl Ha MPOYHOCTH P JMHAMHUUYECKUX Harpy3kax. Pacuersl Ha MPOYHOCTh
MIPU yIapHBIX HAarpy3Kax. Y cTajJoCcTh MaTepuaioB. Bompocsl HaIeKHOCTH U
JIOJICOBEYHOCTH TP pacueTax JieTajei.

3. O0pa3oBaTe/ibHbIe TE€XHOJOTHH

ITpu noaroToBke GakanaBpOB-OMOIOTOB UCHOIB3YIOTCA CIEAYIOLINE OCHOBHBIE (POPMBI
MIPOBEJICHUS YUEOHBIX 3aHITHIA:
® HHTCPAaKTUBHBIC JIEKIWH;
e JIeKLUU-TIPecCc-KOH(EpEeHINH;
® TPEHUHTU U CEMUHAPBHI 110 Pa3BUTHIO NMPOPECCUOHAIBHBIX HABBIKOB;
® TpYNIOBBIE, HAYYHbIE JUCKYCCUH, A€OATHI.

4. Y4ueOHO-MeTOANYEeCKOe O0ecreYeHue CaAaMOCTOSITEIbHOH PadoThbl CTYIEHTOB.
OueHoYHbIe CpeacTBa ISl TEKYIIEro KOHTPOJSI YCIeBaeMOCTH, NMPOMeEKYTOYHOMN
aTTecTAlUM N0 UTOTaM OCBOEHUS JUCIUIIMHBI

4.1. Conep:xaHue cCaMOCTOSITEIbHOUH PadoThl 00y4aAOIIMXCSI

Homep TeMb1/BOIIPOCHI, BBIHOCUMBIE Ha CAMOCTOSITEIIBHOE U3yUEHUE Kon-Bo DopMbl
TEMBbI 4acoB paboThI
1 Bgenenne 2

FCOMeTpI/IqCCKI/IC XapaKTCPUCTUKHU TIJIOCKUX CE4YEeHUI

3 Pactsoxenue u cxxatue 2




[Tnockwmii u3rub Oaku Pedeparsr,
VHIIUBHUya

Cnsur. Kpyuenue Yy
JbHBIE
3a7aHus

CnokHO€ COIIPOTUBIIEHUE

[IpononbHelit n3rud. CTep>KHEBBIE CUCTEMBI

4
5
6 OCHOBBI TEOPUH HAMIPSHKEHHOTO U Ae()OPMHUPOBAHHOTO COCTOSIHUS
7
8
9

Meroas! onpeneneHus nepeMeeHUn

10 Pacuer cratudecku HCONIPCACIIMMBIX CUCTEM

N N I IS

11 JlnHamuyeckoe NelCcTBUE HAarpy3Ku

VYueObHbiM M1aHoM HampasieHus: nmoarotoBku 35.03.06 ArpoumkeHepuss MO JTUCIUILUIMHE
«CompoTuBieHUE MaTepUaloOB» MPEIyCMaTPUBAETCS CaMOCTOSITeNbHAs padoTa CTyAeHTa, KOoTopas
BBITIOJTHSCTCS  CIACAYIONMMH  BHJIAaMH CaMOCTOSITENIbHOW pabOThI: TOATOTOBKAa pedepaToB 10
JMCUUIUIMHE, BBITIOJTHCHUE HHIMBUIYJIbHBIX 33 JaHHIA

Pedepar

Pedepar wucmomp3yercss s OLEHKM YMEHHH CTyAEHTa CaMOCTOSTENbHOW pabore ¢
JUTEPaTypOi, BBINOJIHEHHs aHAlIM3a MaTepuaja IO BbIOpaHHOW TeMe U (OPMYJIMPOBAHUE BBIBOJIOB.
Tembr pedepaToB BBIIAIOTCS MpENOJABATENIEM, NPOBOIIIIMM TPAKTHUECKUE 3aHATHS B TPYIIIE,
MHAMBUYalIbHO KaXa0My cTyleHTy. O6umii o0beM pedepara nomkeH cocTaBisarh 15...20 crpanun
MamuHonucHoro Tekcta. @opmar A4, pazmep mwpudra 14, MeXIYCTPOUHBIA MHTEPBAJ MOJIYTOPHBIM.
ITocne 3aBeplieHUs BBINOJIHEHUS pedepara MPOU3BOAUTCS €ro 3aimura B (HopMe HWHAMBHIYAIBHOTO
cobecenoBanus ¢ mpenoaasateneM. Pedepar olieHMBaeTCsl OLIEHKAMU «3a4TEHOY, «HE 3aU4TCHOM.

Hlxana Kpurepun ouennBanust

OneHka «3auTeHo» - cobuoieHbl (hopMabHbIe TpeOOBaHU K pedepaTy U ero

0 OpMIICHHIO;

- IPE/ICTaBJIEHO TPAMOTHOE U IIOJTHOE PACKPBITHE TEMBI;

- chopMyIpOBaHBI OCHOBHBIE BBIBOBI IO padoTe;

- B TeKcTe pedeparta NMPUCYTCTBYIOT CCHUIKM Ha MCIOJIB3YyEMYIO
auTepaTypy M uUMeeTcs  OubOnuorpa@uueckuil  CIHCOK,
COOTBETCTBYIOIIMI TeMe pedepara;

- YMEHHE BBICKa3bIBaTh U 000CHOBATh CBOM CY)KIICHUS TIPH OTBETE
Ha BOIIPOCHI BO BPeMsl 3alHUTHI.

OneHka «He 3a4TeHO» - He coOmoieHbl (opManbHbIEe TpeboBaHUs K pedepaTy U ero
oopmitenmio;

- IPE/ICTABJICHO HE ITOJIHOE PACKPHITHE TEMEI,

- HET OCHOBHBIX BBIBOJIOB IO PadOTE;

- 6ubanorpaduueckuii CucoKk He COOTBETCTBYET TeMe pedepara;
BO BpeMs 3allUThl OOHApyKEHO HEe3HaHWE WM HENOHUMaHHE
OonpInel wim Hanbosee BaKHOM YacTH TeMbI pedepara.

CrpykTypa pedepara
1. TurynpHBIN JTHCT.
2. Ornasnenue (IU1aH, COJEpKaHNE), B KOTOPOM yKa3aHbl Ha3BaHHS BCeX pa3ziesioB (IIyHKTOB
wiaHa) pedepara W HOMepa CTpPaHUIl, YKa3bIBAIOIIME HAYajo 3TUX pa3JelioB B TEKCTE
pedepara.
3. Beenenue (1,5-2 crpanutib).



4. OcHoBHas yacth pedepara (12-15 crpanuir). MoxeT UMETh OJHY WJIM HECKOJBKO TJaB,
cocrosamux u3 2-3 maparpadoB (MMOAMYHKTOB, pa3/IeiioB) W MPEANOJaracT OCMBICICHHOE W
JIOTUYHOE W3JI0’KEHUE TJIABHBIX MMOJIOXKCHUH U UJIeH, COIEPKAIINXCS B U3YUYCHHOM JIUTEeparype.
B tekcte 00s3aTenbHbI CCHUTKHA HA IEPBOMCTOYHUKH.

5. 3akmmrouenue. Coep KUT TJIaBHbIE BBIBOJIBI M UTOTH U3 TEKCTa OCHOBHOM YacTu.

6. bubmmorpadus (cmmcok smTeparypbl) CHHCOK COCTAaBISETCS COMVIACHO IPaBHJIaM

ouborpaduuecKkoro OrnucaHus.
Ilpumepnvie memul pehepamos

ITpumep Ne 1
I'eomeTpuyeckue XapakKTEpUCTUKH IIJIOCKUX CEYCHU N
ITpumep Ne 2
[TocTpoenue >mop BHYTPEHHUX YCHIIMH © MOMEHTOB TIPH MIPSIMOM MTOTIEPEYHOM U3rHO
[Tpumep Ne 3
Hanpspkenus u nedopMaiiuu npy MpocThIX ciydasx 1epopMUpOBaHUs
[Tpumep Ne 4
MeToa HauanbHBIX MapaMeTpoB (YHUBEPCAIbHOE YPAaBHEHUE U30THYTOH OCH OaKH).
ITpumep Ne 5
Crnoxnoe conporuBienue. [1oaxo/ K onpeaeneHnio HanpsHKeHUH U 1eopManui,
pacuéraHa NPOYHOCTb U KECTKOCTb.
[Tpumep Ne 6
Meroa Diinepa uist onpeaesieHus] KpUTHYECKUX Ciil. BinsiHre crioco0oB 3aKkperyieHus KOHIIOB
CTEpIKHS Ha BEIMYUHY KpUTHUECKOH cuiibl. [Ipenensl mpumeHnuMocTu Gpopmysasl Diiepa.

TecTbl
TecTbl - MHCTPYMEHT, C IOMOILBI) KOTOPOTO NEAaror OLEHHUBAET CTENEHb JAOCTHUKEHUS

CTYIEHTOM TpeOyeMbIX 3HaHHM, yMeHH, HaBbIKOB. COCTaBleHHE TecTa BKIIIOUaeT B ceOs co3maHue
BBIBEPEHHON CHCTEMBI BOMPOCOB, COOCTBEHHO MPOIEAYpY MPOBEACHUS TECTUPOBAHHUS U CIOCOO
MU3MEPEHUS TIOJYUEHHBIX Pe3yJIbTaTOB.

Kpurepuu onienku tecta: OnieHKa «OTIUYHOY BBICTaBISETCS IPU YCIOBUU MTPABUIILHOTO OTBETA
CTyJIEHTa HEe MeHee 4eM 85 % TeCTOBBIX 3aJaHUi;
OrneHKa «XOpOIIO» BBICTABISETCS MPHU YCIOBUU MPABHIBHOTO OTBETa CTyAeHTa He MeHee ueM /0 %
TECTOBBIX 3aJIaHMUI;
OreHKa «y0BJIETBOPUTEIHHOY BBHICTABISIETCS MPU YCIOBUHU MTPABUILHOTO OTBETA CTYJ/IEHTA HE MEHEe
51 %; .
OreHKa «HEYNOBIETBOPUTEIBHO» BBICTABIISCTCS MPU YCIOBUHU MPABUIBHOTO OTBETA CTYJICHTa MEHEe
yeM Ha 50 % TecTOBBIX 3aJJaHUN

KOHTpOJ'IBHI)Ie BOIIPOCKHI JJIsI CaMOIIPOBEPKU

Pa3zoen 1. Beenenue
1.1. 3amaun, nenp u npeamet Kypea. 1.2. Kimaccudukamus ¢popm tBepasix Tem. 1.3.
Knaccudukanus BHemHux ycuuid. 1.4. I'unotesst o CTpykType U AehopMalMOHHBIX CBOMCTBAX
tBepabix Tent. 1.5. [Mpunnunet. 1.6. Bayrpennue ycunus. Meron ceuenuit. 1.7. Hampsokenus. 1.8.
Hedopmaruu 1 nepeMeneHus.
Pa3zoen 2. I'eomerprieckue XapaKTePUCTHKH TUIOCKUX CEUCHHUN
2.1. IlonsiTHE O FE€OMETPUYECKUX XapaKTepUCTUKax. 2.2. LleHTp TskecTn ceyenus. 2.3.
CraTuyeckuil MOMEHT IUIONaAu cedeHus. 2.4. MOMEHTHI MHEPIIUH CEUEHHsI: OCEBOM, IEHTPOOESKHBIH,
MTOJIAPHBIN.
2.5 MoMeHT colpoTuBieHUs ceueHus. 2.6. VI3MeHeHne reoMeTpUYECKUX XapaKTEpUCTHK IIPH
MapajjieIbHOM MEPEHOCE KOOPAUHATHBIX Ocei. 2.7. I3MeHeHrne MOMEHTOB MHEPIIMU IIPU TOBOPOTE
KOOpJAMHATHBIX Ocell. 2.8. ' 1aBHBIE IIEHTpaIbHbIE OCH. 2.9. I 1aBHBIE IIEHTPAIbHBIE MOMEHTHI HHEPLIUH.



Pazoen 3. Pactsixenue u cxxatue
3.1. IlpomonbHbIe cUibl U UX MIOpHL. 3.2. HopManbsHbie Hanpspkerus. 3.3. ledhopmarumn.
VYnnunenue (ykopouenue). M3amenenue nomnepeunsix pasmepon. 3.4. 3akon ['yka. Koadumnment
[Tyaccona.
3.5. Tlepememienus. 3.6. HanpsbkeHust Ha HAKIIOHHBIX IUTOIMAaAKax. 3.7. JlomyckaeMoe HampshKeHuUE.

Ycnosue npounocTH. 3.8. TUMBI pacyeToB HAa TPOYHOCTh. 3.9. MeToaMKa pacuera CTaTUYeCKH
HeornpeaeauMbix cucteM. 3.10. Yyer coOCTBEHHOTO Beca.
Pa3zoen 4. I1nockuii monepevHbId U3ruo
4.1. Baytpennue ycunus B 6ankax. 4.2. JludpdepennuanpHas 3aBucuMocTth Mmexay Q u M. 4.3.
OHIopsl BHYTPEHHUX YCHIINHK B OaJIKax U METOJIMKA UX OCTpOoeHU. 4.4. DUIOpbl BHYTPEHHUX YCHIIUH B
pamax U MeToAuKa ux nocrpoerus. 4.5. HopmanbHble HanpsbKkeHUst Ipy u3rube. Y ciioBre IpoYHOCTH.
4.6. KacatenpHble HanpspKeHUs pu u3rube. Ycnosue npoynoctu. 4.7. [lepememenus npu nzruoe.
OcHoBHoe muddepeHmanbHOe ypaBHEHNE U30THYTOH ocu 6anku. 4.8. MeToa Hermocpe1cTBEHHOTO
uHTerpupoBanus. 4.9. Meroq HauanbHbIX napameTpoB. 4.10. HanpsikeHHOE cOCTOSIHME B TOUKAX
ceueHus O6anku. 4.11. [TonHbpIl pacdeT 6aoOK Ha MPOYHOCTD.
Pa3zoen 5. Cnpur. Kpyuenue
5.1. llonstue casura. 3akoH ['yka. YcnoBue npoyHocTH. 5.2. Dmiopa KpyTAIIMX MOMEHTOB. 5.3.
HanpspkeHus B ceueHnu Bajia ¢ KpyTiibIM IIOTIEPEYHBIM CEYEHUEM. Y CII0BUE TPOYHOCTH. 5.4. 3aKOH
I'yka. YcnoBue xectkoctu. 5.5. PacyeT cratuuecku HeonpeaenuMsbIx BajoB. 5.6. Kpyuenue Banos,
HMMEIOLIUX HEKPYTJI0€ NoNepeyHoe ceueHue. 5.7. Dnophl KacaTelbHbIX HANPSHKEHUH B CEUEHUH Bajla,
UMeroIero Gopmy NpsMOyIoJbHUKA.
Pazoen 6. OCHOBBI TEOPUU HANPSHKEHHOTO U IE(POPMUPOBAHHOTO COCTOSHHUM
6.1. HanpspkeHus B Touke. 3aKOH MapHOCTH KacaTeNbHbIX HanpsbkeHud. 6.2, HanpsokeHus Ha
TIoImazaKe oomero monoxkeHus. 6.2. [maBHbie ocu. [aBHbIe HanpspkeHus. 6.4. THBapuaHTHI
HaNpsHKEHHOT0 COCTOSIHUA. 6.5. Bupl HaNpspKeHHbIX cocTOSIHUM. 6.6. [Inockoe HanpspkeHHOoe
cocrostaue. [Ipsmas u oOpaTtHas 3agaun. 6.7. JlepopMupoBaHHOE COCTOSIHUE B TOUKE. 6.8.
O60061mmenHsIH 3aKk0H ['yka. 6.9. OTHOCUTENBHOE H3MeHeHHe o0beMa. 6.10. Y nenbHas
MOTEeHLIMaIbHAas 3Heprus AegopmupoBanus. 6.11. Y nenpHble NOTEHIIMATbHBIE SHEPTUN U3MEHEHUS
obobema 1 popmel. 6.12. HeoOX0AMMOCTb U CYIIHOCTB TUIIOTE3 PpouHOCTHU. 6.13. ['nnoresa
HauOOJIbIINX HOPMAJIbHBIX HanpsbkeHui. 6.14. I'unore3a HanOOIBIINX JIMHEHHBIX AepOopMaliyii.
6.15. 'unote3a HanOOIBIINX KacaTeIbHBIX HapsKeHU. 6.16. DuepreTuueckas runotesa. 6.17.
O6o0mienHas runoreza Mopa
Pazoen 7. CioxxHO€ CONPOTUBIICHHE
7.1. Kocoit u3ru0: BHyTpeHHUE YCUIINSI, HOpMaJlbHbIE HAPSHKEHUS, HEUTpaJibHas JIMHUSA,
yCJIOBHE MPOYHOCTH, KacaTeJIbHbIE HAPSHKEHMs], YCIOBUE MPOYHOCTH, iepemenienus. 7.2. 3rub c
pacTspkeHueM (CKaTueM): o0Iui citydaid, BHyTPEHHUE YCUIIHSI, YCIOBUS IPOYHOCTH. 7.3.
BHenenTpeHHoe pacTsikeHue (cxaTre): HOpMallbHble HaNpsKeHUs, HeUTpaibHas JIMHUS, YCIOBHE
MIPOYHOCTH; AApo ceueHus. 7.4. 13- rub ¢ kpydeHHeM: pacueT CTEpHKHs C KPYTJIbIM [TOIEPEYHbIM
CEUEHHUEM, YCIIOBHS IPOYHOCTH; PACUET CTEPIKHSI C MPSIMOYTOJIbHBIM IIONIEPEYHBIM CEUEHHUEM,
YCJIOBHS IPOYHOCTH. 7.5. PacueT mpocTpaHCTBEHHOI'O CTEP KHS.
Pazoen 8. IIpogonbHelii M3rud. Y CTOHYNBOCTh MEXaHUYECKUX KOHCTPYKIMNA
8.1. IlonsaTHE YyCTOWYMBOrO paBHOBECHS, KpuTndeckon cuisl. 8.2. Pemenue JI. Ditnepa. 8.3.
BnusiHue ycioBuii 3akpenieHust KOHIIOB CTepKHEH Ha BETMYUHY KpUTHUUYECKOU cuJibl. 8.4. 3aBUCUMOCTh
«ox— A». 8.5. MeToj1Ka pacyeTa C)KaThIX CTepKHEN Ha yCTOWYHUBOCTb.
Paszoen 9. Metonp! orpeieieHus IepeMeleHui
9.1. ITonsiTe 0000IECHHBIX CUJI U IepeMenieHn. 9.2. PaboTa BHEIIHUX U BHYTPEHHUX
yewnuii. 9.3. [IpuMeneHue MpuHIHMITa BO3MOKHBIX IIEpEeMENIeHHH B yIIpyTrux cucreMax. 9.4. TeopeMsl o
B3aMMHOCTH paboT u nepemenieHuid. 9.5. Onpenenenue nepemenieHuit mo meroxy Mopa. 9.6.
I'padoananutrnuecknii cmocod Bepemaruna.
Pazoen 10. Pacyer cTaTHUECKH HEONPEAETUMBIX CUCTEM
10.1. Crenens cratuueckoit Heompeaenumoctd. 10.2. MeTon cuia: OCHOBHAasl CHCTEMA,
skBuBanieHTHas cucrema. 10.3. Kanonnueckue ypaBuenus meroga cui. 10.4. Meroauka pacyera



CTATUYECKU HEOMPEIETUMBIX CUCTEM METOJOM CHIL
Pazoen 11. JlunamMmuueckoe IEHCTBUE HArPY30K

11.1. Yyer cun uHEpIUU: PAaBHOYCKOPEHHOE JABUKEHHUE MPSIMOJIMHEHHOrO cTepkHs. 11.2.
Metoauka pacuera Ha yjnap (3Hepreruueckuii noaxon). 11.3. Ilpononsusiit ynap. 11.4. Yaap npu
kpyderuu. 11.5. ITonepeunsrii yaap. 11.6. Yuer macc coymapsiembix Tea. 11.7. Knaccuduxanus
MexaHndeckux konebanuii. 11.8. Ycunus B konebarensHo# cucreme. 11.9. CBoGogHbIE KONEOAHUS
CUCTEM C OJIHOM cTeneHbl0 CBOOOABI 0€3 ydera CHJI CONPOTHBICHHUS U C YYETOM CHII
conpotuBiieHus. 11.10. BeiHyxeHHbIE KOeOaHUsI CUCTEM C OJHOM CTETeHbI0 CBOOOBI Oe3 yueTa
CHJI CONPOTHUBJICHUSI U C y4eToM cui comnportuBieHus. Koadduuuent nuHaMuyHoCTU. Y CIIOBUS

IIPOYHOCTH.

4.3. MaTepuajbl JUIsl POBeIeHHs TEKYIEro M MPOME:KYyTOYHOIr0 KOHTPOJIsI 3HAHUI CTY/IeHTOB

KoHTposb ocBOeHMS KOMIIETEHIUI

Cno>XHO€ COPOTUBIICHUE

[TpononbHbIH 3rnb. CTEP’)KHEBBIE CUCTEMBI
Mertoapl onpeeneHus nepeMenieHui
Pacuer craTndecku HEONPEETUMBIX CUCTEM
JvHamuyeckoe neiicTBue Harpy3Ku

No Bun Kountpoaupyembie TeMbl (pa3aenbl) Komnerenuuu,
n\ | KOHTPOJs KOMIIOHEHTBI
n KOTOPBIX
KOHTPOJIUPYHOTCS
1. |Pedepat Beenenne OIIK-1, OIIK-5
2.Tectnl nO I'eoMeTpryeckue XapakTepUCTUKY IIOCKUX CEUCHUN
pasieaam PacTskeHue u cxkaTue
MU CHUILTUHBI .
[Tnockuit u3rud G6anku
Cneur. Kpyuenue OIIK-1, OIIK-5
OCHOBBI TEOPHH HAMIPSHKEHHOTO U 1EPOPMUPOBAHHOTO COCTOSHHS
CrnoxHoe CONpOTHBIIEHUE
3. DK3amen ['eoMeTpryeckue XapakTepUCTUKY IIOCKUX CEYSHUN
PacTspxenue u cxatue
[Tnockuit m3rub O6anku
Cnasur. Kpyuenne
OCHOBBI TEOPHH HAMIPSHKEHHOTO U 1€OPMUPOBAHHOTO COCTOSIHHS OIIK-1, OIIK-5

Tecmoevie 3a0anusn

BapuaHTsl OTBETOB:
a) )KeCTKOCTBIO
0) BEIHOCIIBOCTHIO

1. CnocoOHOCTE KOHCTPYKIINHN (I/IJ'H/I OTHCHBHOﬁ ):[eTaJ'H/I) COIIPOTHUBJIATHCA ,E[e(l)OpMaL[I/II/I Ha3bIBACTCA...

B) IPOYHOCTHIO 1) YCTOWYHBOCTBIO
T') U30TPOITHOCTHIO

BapI/IaHTBI OTBCTOB!

2.B Harpy>x¢HHOM TCJIC BHYTPCHHSA CUJIa, MIPUXOAAIIAACA Ha CAUHUILY TIOa AN KaKoro-iuodo CCUcHUsA,
Ha3bIBACTCA ... B ,I[aHHOI71 TOYKE Ha Z[aHHOﬁ IIomanakKe.

a) MPOJIOILHON CHIIOH B) HaNpsHKECHUEM ) COCPEIOTOYCHHOM CHIION
0) paBHOZACHCTBYIOIICH T') KPUTHYECKOHN CHUIION




3. Hanpsbxenwue, mpu koTopoM HabmrogaeTcs poct aedopmMariuii 6e3 M3MEHEHUS HATPY3KH,
Ha3bIBAeTCs... BapuaHThI OTBETOB:

a) TIPEIeIIOM TTPOYHOCTH B) KPUTHYECKUM T') IOy CKaeMbIM

0) IpeIesioM TeKy4eCTH

4. MoMEeHT BHYTPEHHUX CHJI B TIOTIEPEYHOM CEUEHUH Opyca OTHOCUTEIHHO IMPOIOIEHOM ocH Opyca
Ha3bIBacTCs... BapuaHThI OTBETOB:

a) KpyTSIIAM MOMEHTOM B) TJIABHBIM MOMEHTOM 1) ©3TA0AIOIITAM MOMEHTOM

0) THAMOM T') MOMEHTOM HMHEPIIHH CCUCHUS

5. [Ipoekuus rIaBHOTO BEKTOpa BHYTPEHHUX CHJI B IOTIEPEYHOM CEUEHHH HAarpyKeHHOTO Opyca Ha
MIPOJIOIBHYIO OCh Opyca Ha3bIBAETCH. ..

a) KpUTHUYECKOU CHUIION B) COCPEIOTOUCHHOM CHUITOM 1) HAITPSHKCHUEM

0) monepedHol cuIon T') IPOJIOJILHOM CHIIOM

6. Kakne BHyTpeHHHE CHIIOBBIE (DAKTOPHI BOSHUKAIOT B ITOTIEPEYHBIX CEYCHUSIX CTEPKHS IPH
pacTsHKEHUU-CHKATHN?

BapuanTs! oTBETOB:

a) HOpMaJIbHas CHJIa

0) morepedHas cuia

B) MoriepeyHas CHjia U U3ruOaromuii MOMEHT

7. Kakne HarpspKeHUST BOSHUKAIOT B TIOTIEPEYHBIX CEUCHUSX CTEPIKHS P PacTsDKEHUH (CokaThm)?
BapuaHTbI OTBETOB:
a) HOpMaJIbHBIE 0) KacaTeIbHbIC B) TIOJTHBIC

8. Ilycts E — Momyns yripyrocTh, € — npoonsHas nedopmarus, N — mpomonbHas cuina, Q — monepeyHas
cuia, A — IIoaah MOMEPEeYHOro CeUeHuUs. Y IIIMHEHNE PACTIHYTOro 00pasia paBHo. ..

BapuaHTb! OTBETOB:

a) N/A B) Q-/E-A

0) Q/A r) N-I/E-A

9. Ilyctp N — 3T0 HOpMaJbHAS CHJIa, G — HOPMAIIbHOE HANIPSDKEHUE, € — MMPOAOIIbHAs JeopManust A —
IIOMIA/Ib TIONIEPEYHOT0 ceueHnH. YemMy paBHa BETHYMHA HOPMAJIBHOTO HAIIPSKEHUS, BOZHUKAIOIIETO B
MOTIEPEYHOM CEUEHUH CTEPIKHS IPH PACTSHKEHUH (CxKaThm)?

BapuaHTbI OTBETOB:

a) o =N/A
0)o =N-A
B)c=¢A

10. Iycts E — Moayne ynpyroctu, € — npojioiibHast AedopMaius, G — HOpMaJIbHOE HaNpshKeHUe. 3aKoH
I'yka mpu 0THOOCHOM pacTsHKEHUH (CKATHU). . .

BapuaHTbI OTBETOB:

a)e=oE B)o = E/e

0)c=E¢ r) e=o/E

11. Kakoii BHyTpeHHHI CHIIOBOW (haKTOp BO3HUKAET MPU KPyICHUU?
BapuanTsl OTBETOB:

a) CKpyYHBAIOIINIA MOMEHT

0) KpyTALINI MOMEHT

B) M3TU0ArOIINI MOMEHT

12. [Ipu xpyueHUH CTEPKHSI KPYTIIOTO CEYCHUS €T0 TUaMETP. ..
BapuanTs oTBeTOB:

a) YMEHBIIAETCs

0) HE U3MEHsIETCS

B) YBEJIHMYHBAETCS

') MOJKET KaK YBEJIUUHUBATHCS, TAK M YMEHBIIIATHCSL.

13. YucTelii u3rud — 3T0 BUI HATPYKEHHUS, IPU KOTOPOM. ..

BapuaHTsl OTBETOB:

a) B MOTIEPEYHBIX CEUCHHUAX CTEPIKHS BOZHUKACT TOJILKO N3THOAIOIINI MOMEHT, a BCE TIPOYHE
BHYTPEHHHUE CHIIOBBIE (DAKTOPHI paBHBI HYJIIO

0) K CTep>KHIO IPUIIOKEHBI TOJIBKO H3TMOAI0IINEe MOMEHTHI

B) CTEPXKEHb U3rH0AETCs TOJIBKO B OJTHOM MIIOCKOCTH




14. TlonepeyHslit M3rud — 3TO BU HATPY>KEHUS, IPH KOTOPOM. .. &) B IOTIEPEYHOM CEUEHHUH CTEPIKHS
BO3HHUKAET TONEPEYHasl CHjla U N3O0 MOMEHT, a BCE IPOYHE BHYTPSCHHHUE CHIIOBBIC (DaKTOPHI
PaBHBI HyJIO 0) K CTEPIKHIO MPUIIOKEHBI TOJIBKO ITOTIEPEYHbIE CHITHI B) B TIOTIEPEYHOM CEYEHUN CTEPIKHSA
BO3HHKAIOT TOJIBKO KaCATEIbHbBIC HAMTPSKECHUS

15. B kakux TOYKax MOMEPEUYHOr0 CEUCHUs OaIKU MPU U3rHOE BO3HUKAIOT HAMOOBIIINE HOPMaIbHBIC
HamnpsbKeHUs? a) B TOUYKaX, HauOoJiee yAaJieHHBIX OT IIEHTPa TsHKeCTH; 0) B TOUKax, Hanboee
yAaleHHBIX OT HEUTPaJIbHON OCH; B) B TOUKAX KOHTYpa MOMEPEIHOTO CEYCHNUS; T) B IIEHTPE THKECTH
CEUCHMS; 1) B TOUKAX HEHTPAILHON OCH CEUCHUSI.

6.3.2. UToroBblii KOHTPOJIb MPOBOAUTCS B BH€e IK3aMeHA M0 MePeYHI0 BONPOCOB, MPUBeAEeHHbIX
B paboueii mporpamme.

Hepe;l 9K3aMCHOM CTYACHTaM BbIJACTCA CIIMCOK IIOATOTOBUTCIBHBIX BOIIPOCOB,
OXBATHIBAIOIIMX BECh CIEKTp TeM 10 Kypcy «CONpOTHBICHHS MAaTEPUAIOB).
HenocpenactBeHHO mepen 9K3aMEHOM  IMPOBOIUTCS  KOHCYJBTallMs, Ha KOTOpPOH
paccMaTpUBAIOTCS COJICPIKATEIILHBIC M OPraHU3alMOHHBIC BOTIPOCHI.

Bonpocsl Kk 3k3amMeHny

1. 3agaum, nens u npeamMeT Kypca. Kimaccudukanmst popm TBEpABbIX TeIL.
2. Kimaccudukaryst BHEITHUX ycuiuid. [ ummoTessl o cTpykType U 1ehopMaIiiOHHBIX
CBOWCTBaX TBEPAbIX TEII.
3. Buyrpennue ycumus. MeTos1 ce4eHHi.
4. Hanpspxenust. Jlehopmanuu 1 nepemMenieHus..
5. IloHsATHE O reOMETPUYECKUX XapaKTepucTuKax. LIeHTp TsKecTH ceueHus.
CraTuuyecKkuil MO- MEHT IUIOIIAN CEUYEHHUS.
6. MOMEHTBI HHEPLIMU CEUYEHUS: OCEBOM, LIEHTPOOESKHBIH, MOIAPHBIN. MOMEHT
COIIPOTHBIICHUS CEYECHUSI.
7. I3MeHeHre reOMeTpHUECKUX XapaKTepUCTHK MPH apajuleIbHOM IepeHOCce KOOPIMHATHBIX
OCEH.
8. lI3MeHeHrne MOMEHTOB HHEPLIMHU IIPU TOBOPOTE KOOPMHATHBIX oceil. [ 1aBHbIe
LIEHTpaJbHbIE
ocu. [ TaBHBIE TIEHTpAIbHBIE MOMEHTHI HHEPITHH.
9. IIpomosbHBIE CHITBI M HOPMaJTbHBIE HAIIPSIKEHUSL.
10. Yanunenue (ykopoueHue) crepkHs. MI3MeHeHune nonepeyHbix pa3mepoB. 3akoH ['yka.
Koadduuuent [lyaccona.
11. HampsikeHust Ha HAKJIOHHBIX TUIOIIAIKAX.
12. lonyckaemoe HarpspkeHHe. Y CIoBHe IPOYHOCTH. THIIBI pacyeToB Ha MPOYHOCTb.
13. Meromuka pacdera CTaTU4eCKH HEOTIPEISITUMBIX CHCTEM.
14. Y4er coOCTBEHHOT0 Beca IPH PACTSHKEHUH (CKATHH).
15. BHyTpeHHMEe cUIOBBIE (haKTOPBI: TIONEPEUHBIE CUIIBI U U3TNOAOINE MOMEHTHI.
16. Iuddepennmanbhas 3apucumMocts Mexxay Q u M.
17. Dntopsl BHYTpEHHUX yCUITUH B OajIKax U METOIMKA UX TOCTPOEHHUSL.
18. HopmanbHble HanpsbKeHUs IpH U3rude. Y cioBue MPOYHOCTH.
19. KacarenbHble HanpsDKEHUS MIPHU U3ruoe. Y ClIoBUe MPOYHOCTH.
20. Ilepememenus npu u3rnde. OcHoBHOE U hepeHIInalIbHOe ypaBHEHHE H30THYTOH ocu
OanKy.
21. Meton HEMOCPEICTBEHHOTO WHTETPUPOBaHUs. MeTo/1 Ha4a IbHBIX MTapaMeTpOB.
22. HanpsbkeHHOE COCTOSIHUE B TOUKAX CEUEHUS OaIKH.
23. TomHbIii pacueT 6aJI0K Ha TPOYHOCTb.
24. Tlonstue capura. 3akoH ['yka. Y cioBue npoyHoCTH.
25. KpyTsmmii MOMEHT ¥ eTo Onpe/ieieHue.
26. HanpspkeHMs B CEYSHUH Bajla ¢ KPYTJIBIM MOTIEPEYHBIM CEUeHUEM. Y CIIOBUE IPOYHOCTH.
27. 3axoH ['yka. Y ciaoBue KECTKOCTH.



28. Kpyuenune BajioB, IMEIOIIMX HEKPYTIIOE ITOTIEPEYHOE CeUCHUE. DMIOPHI KacaTeIbHBIX
HaNpsHKEHUH B CEYCHUH BaJla, UMEIOIIEro (opMy MPSIMOYTOIbHUKA.

29. HanpsixeHus B TOUKe. 3aKOH TApPHOCTH KacaTeIbHbIX HanpsoKeHuid. Hanpsokenus Ha
TUTOIIAIKE OOIIETO MOJIOKEHHSL.

30. I'maBHBbIe ocu. [ TaBHBIC HAITPSKEHUSI.

31. VlHBapuaHThl HANPSHKEHHOTO COCTOSHUS.

32. IInockoe HanpspkeHHOE cocTosiHue. [psimas u oOpaTHas 3a1a4u.

33. ledopmupoBanHoe cocTosiHue B Touke. O000IIEeHHbIH 3aKk0H ['yKa.

34. OTHOCUTENFHOE N3MEHEHNE 00beMa. Y AenbHast MOTEHINATbHAs SHEPT s
negopmupoBanus. Y AeabHbIE MOTEHIIMATBHBIC SHEPTUH H3MEHEHUS 00beMa 1 (POPMBL.

35. I'unoTe3sl MPOYHOCTH.

36. Kocoii n3ru6: BHyTpeHHHE YCHITUS, HOPMAJIbHBIC HANIPSKEHUS, HEUTpaIbHAs TMHUS,
yCIIOBHE TIPOYHOCTH, KacaTellbHbIE HANPSHKEHUS, YCIOBHE IPOYHOCTH, IIEPEMEIICHUSI.

37. U3rub ¢ pacTsbkeHrueM (CKaTheM): OOIIH ciTy4yall, BHyTPEHHHUE YCHIIHSI, YCIIOBUS

NPOYHOCTH.

38. BHeneHTpeHHOe pacTsikeHHe (C)kaTue): HopMasbHbIE HANTPSKEHU S, HEUTpaIbHas
JIMHUS, YCIOBUE IPOYHOCTH; SIAPO CEUCHHUSI.

39. U3rub c kpyueHHeM: pacdyeT CTEP>KHS C KPYTJIBIM MOTIEPEYHBIM CEYCHUEM, YCIOBHS
MIPOYHOCTH; PACUET CTEPHKHS C MPSAMOYTOJILHBIM MOMIEPEYHBIM CEYEHUEM, YCIIOBUS POYHOCTH.

40. IloHnaTre ycTOWYMBOTO paBHOBECHS, KpUTHUECKOH cuiibl. Perenue JI. Diinepa.

Brnusinue ycioBuii 3aKpernieHus] KOHIIOB CTePKHEH Ha BETMUYUHY KPUTUYECKOUN CHJIBL.

41. 3aBUCHMOCTD «0x —A». MeTo/InKa pacueTa CKaTbIX CTEPKHEH Ha yCTOWIUBOCTb.

42. TlonsiTue 0600IIEHHBIX CUJI U TIepeMelieHnii. PaboTa BHEIIHUX ¥ BHYTPEHHUX YCHUITHIA.

43. Teopembl 0 B3aMMHOCTH PadOT U EPEMELICHUH.

44, OnpeneneHue nepemenienuii mo meroay Mopa. I'padoananutiuaeckuii cnocod

Bepemaruna.

45. CreneHb CTaTUYECKON HEOTIPENeTUMOCTH. MeTOo1 CHIT: OCHOBHAsI CUCTEMA,
9KBHBaJIEHTHas cucteMa. KaHoHMUecKkue ypaBHEHUs] METO1a CUII.

46. MeToarka pacuera CTaTHYECKHA HEOTIPEIETMMBIX CHCTEM METOJIOM CHIIL.

47. Y4er cui MHEpLUHU: paBHOYCKOPEHHOE ABMKEHUE MPSIMOJTMHEHHOTO CTEPHKHSL.

48. Metozauka pacyera Ha yaap (sHepretudeckuit moaxon). IIpononsHslit ynap. Y aap npu
Kkpydenuu. [lonepeunslii yaap.

49. Yyer Macc coynapsieMbIX TeJl.

50. Knaccudukarms MexaHn4ecKux KojeOaHuid. Y cuius B KosebaTenbHOl cucTeme.

51. CBoboaHBIE KOEOAHHSI CUCTEM C OJJHOU CTETIEHbI0 CBOOOIBI 0€3 yUeTa CHl
COIIPOTHBIIEHUS U C YYETOM CHJI COITPOTUBIIEHUS.

52. BeIHYyX/IeHHBIE KOJIEOAHUSI CHCTEM C OJJHOM CTEMEHBIO CBOOOIBI 0e3 yueTa Cuil
COIIPOTHBIIEHUS U € y4eToM cuil conpoTusieHus. Koaddunuent aunamuanoct. Y cnoBus
MIPOYHOCTH.

Texymmii KOHTPOJIb MPOBOJUTCA CUCTEMATHUECKH B Yachl ayJUTOPHBIX 3aHATUNA MM BO BpeMs
ayTUTOPHOM CaMOCTOSTEIbHON paboThl O0yJaromuXcs. PyOekHbIH KOHTPOIh MPOBOJAUTCS C TIOMOIIBIO
OTAENbHO pa3pabOTaHHBIX OLIEHOYHBIX CpPeACTB. [IpoMeXyTOUYHBIN KOHTPOJb OPraHW30BBIBAETCS Ha
OCHOBE CYMMHPOBAHMSI TJAHHBIX TEKYIIEro U pyOeKHOTO KOHTPOJIS.

Kpumepuu oyenku npomexncymounoii ammecmayuu é popme 3K3ameHa

Ouenka XapakrepucTuka TpeO0oOBaHMIi K pe3yJbTaTramM arrecranuu B (opme
JK3aMeHa
«OTIMYHO» Teopernueckoe coxmepxkaHue Kypca OCBOGHO IIONHOCTbIO 0€3 mpoOernos,

CUCTEMHO U TIJIyOOKO, HEOOXOJUMble MPaKTUYECKHE HAaBBIKM pPabOTHI C
OCBOCHHBIM MaTepHajioM C(QOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE pabouei
y4eOHOU TTporpamMMoi y4eOHbIe 3ajaHusI BBITIOJIHEHBI 0€3yNpeuyHO0, KAYeCTBO UX
BBITIOJTHEHUS OLIEHEHO YHMCIIOM 0alIoB, OJU3KUM K MAKCUMYMY .




«Xoporo»

Teopernueckoe colep)kaHHEe Kypca OCBOGHO B 1eiIoM 0e3 MpobOesos,
HEOOXOJMMBIE TPAKTUYECKUE HABBIKM pabOTBI C OCBOCHHBIM MAaTEpHAJOM B
OCHOBHOM C()OPMHPOBAHBI, MPEAYCMOTPEHHBIE padoueil yueOHOH mporpaMMoit
yueOHBIC 3aJaHMs BBIIOJIHEHBI C OTACIBHBIMH HETOYHOCTSMH, KauecTBO
BBIIIOJIHEHUS OOIBIIMHCTBA 3aJaHAM OLIEHEHO YHCIOM OaiUIoB, OJH3KHM K
MaKCUMYyMy.

«Y 1OBIETBOPU
TEJILHO

Teopernueckoe comepikaHue Kypca OCBOCHO OOJbIIEH YacThiO, HO MPOOEIBl He
HOCAT CYIIIECTBEHHOTO XapaKTepa, He0OXOAUMBIE MPAKTHUECKUE HABBIKUA PabOTHI
C OCBOGHHBIM MAaTEpPHAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
NPEeIyCMOTPEHHBIX pabouell  y4eOHOW mporpamMmoi  y4eOHBIX  3aJaHUi
BBITOJIHEHBI, OT/ICJIbHBIC U3 BHIIIOJHEHHBIX 3a/IaHUH COJIep)KaT OIIHOKH.

«Heynosnerso
PUTEIIBHO

Teopetuueckoe copepkaHue Kypca OCBOGHO YaCTHYHO, HEOOXOIMMbIE HABBIKH
pabotel He chopMupoBaHbl WM CHOPMUPOBAHBI OTHACIBHBIE U3 HUX,
OOJILIITMHCTBO TPEAYCMOTPEHHBIX pabouell y4eOHOH MporpaMMoi y4eOHBIX
3aJlaHUl HE BBINOJIHEHO JIMOO BBINOJHEHO € IPyOBIMU OIIMOKaMH, Ka4eCTBO UX
BBITTOJIHEHUS OIIEHEHO YHCIIOM 0aJlIOB, OJM3KUM K MUHHMYMY.







