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1. Onucanue GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@OoH/T OIICHOYHBIX CPECTB (OIIEHOUHBIE MAaTepHAalIbl) BKIIOYAET B ce0s KOHTPOJIbHBIC 3aJJaHUs U
(M) BOIPOCHI, KOTOPBIE MOTYT OBITH IPEJIOKEHBI OOydaromeMycs B paMKaxX TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTECTAllMM MO JUCHUIUIMHE (MOIYJI0). YKa3aHHbIE KOHTPOJIbHbIE
3agaHusl W (WIKM) BOMPOCH MO3BOJSIIOT OLECHUTH JOCTHXKCHHE OOYYaroUIMMCS IUIAHUPYEMBIX
pe3yabTaToOB OOy4eHUsS MO AUCHUILUIMHE (MOJYJIO), YCTAHOBJIEHHBIX B COOTBETCTBYIOIICH paboueit
nporpaMme JUCHUIUIMHBI (MOIYJIs), a TaKke C(HOPMHUPOBAHHOCTh KOMIICTCHIIMH, YCTAaHOBJICHHBIX B
COOTBETCTBYIOLIIEH OOIIell XapaKTepUCTUKE OCHOBHOW MpOEeCcCCHOHATBHONH  00pa3oBaTeNbHON
POTPaMMBI.

[TonHbIe HAMMEHOBAHUS KOMIIETEHIIMHA U WHAMKATOPOB MX JOCTHXKEHHSI TIPEICTaBICHBI B 00IIeH
XapaKTEePUCTHKE OCHOBHOH NMPO(eCCHOHANBHON 00pa30BaTeIbHON MPOTrPaMMEI.

2. Ol_[eHO‘IHLIe cpeacrsa (O]_leHO‘IHLIe MaTepl/IaJIbl) MJIA TIPOBCACHUA TEKYLIECT 0
KOHTPOJIA YCIIEBAEMOCTHN oﬁyqammnxcsl o TMCIOMIIJIMHE (MOHyJ'IIO)

7 cemecTp

Ilepeuennb KOHTPOJIbHBIX 3ajaHud IS OLlEHKH ¢()opMHUPOBAHHOCTH
komnerennuu OIIK-3 (koHTpoOIUpYyeMbIii HHAMKATOP AOCTUKEHUSA
kommneTeniun OITK-3.1)

1.

OnpepeanTs HANPAKEHHA BO BCEX YYACTKAX H306pameHHOro
HA PHCYHKE CTANBHOTO CTepPWHA o
NOAHYW ero aedopMauuin, ecaw no-

SRR

nepeunoe cedenne pasno 10 caul, Z 4m__2m 2m
-//,-i_-._—-l-——-— -' il e
» -
/" ' I LM

Tpumeuanne: 1 m =1000 x2; 1 xe = 9,81 H. Moayss IOnra cranu pasen 2 -10° Hlwnd.

2.



Wecrkufi cTepkens AB (cM. pHcynok) Harpywed cuaofh P om
nofaepwHsaeTca cTadshof Taroll OO kpyraoro nomnepevHoro cedeHni
anaverpor 20 aa. OnpeneanTs nanGonbllyio LONYCTHMYW Barpysky P
n onyckanne Toykd B, Jdonyckaesoe wanpawesse JAAR  MATEpHANA
crepwun CD paswo 1600 xe/ca®,

[pumeuanue: 1 k2 = 9,81 H. Moxyns FOHra cranu pases 2 -10° Himad®.

3.
ChopmynupyiiTe OCHOBHBIE TTOHSATHS M 3aKOHOMEPHOCTH CJICTYIOIICH TEMBbI:
N3ru6 crepxusa. OcHoBHBIE nonyimieHus. Knunematuueckas runore3a bepHymm-Diinepa
— TUMOTE3a IUTIOCKUX CEUCHUI.

4.
CdopMmynupyiiTe OCHOBHBIE IOHITHS U 3aKOHOMEPHOCTHU CIEAYIOIIEH TEMBI:
N3ru6 crepxus. OcHoBHble nomymieHus. Cratuueckas runore3a bepHymu-Oinepa:
IIPOJOJIBHBIE CJION CTEPKHS HE AABAT IPYT HA IPYra.

5.
CdopmynupyiiTe OCHOBHBIE TIOHSTHS M 3aKOHOMEPHOCTHU CIICAYIOIICH TEMBI:
[Ipumenenue TpHUHIMIA BO3MOXHBIX IEpeMelleHnd K 3amade o0 u3rube
crepxxHi.Mcnons3oBanue merona Putna.

1. PemuTh 3a1a4y 0 CBOOOIHBIX U3TMOHBIX KOJIEOAHUSIX OAJIKH.
2. Haiitu nepBblie NsiTh COOCTBEHHBIX YACTOT.



3. [loctpouts rpaduku MEPBHIX TPEX COOCTBEHHBIX (POPM.

7.

7

1/2

1. Permuth 3a1ady 0 CBOOOIHBIX M3TMOHBIX KOJICOAHUSIX OAJIKH.
2. Haiitu nepBblie NsITh COOCTBEHHBIX YACTOT.
3. I[locTpouTh rpaduku nNepBbIX TPEX COOCTBEHHBIX (POPM.

8.
ChopmynupyiiTe OCHOBHBIE IOHSTUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
CBoOoiHbIE M3TUOHBIE KOJIEOAHUS MPSMOYTOJIbHON MJIACTUHKU. 3a7ada O COOCTBEHHBIX
3HaueHusX. COOCTBEHHBIE YaCTOTHI U COOCTBEHHBIE (DOPMBI KOJICOaAHUH.

9.
CdopmynupyiiTe OCHOBHBIE MOHATHUS U 3aKOHOMEPHOCTH CJIEAYIOIIEH TEMBI:
3a1a4ya 0 BBIHYKJICHHBIX M3rMOHBIX KOJIE€OAaHUSX MPSMOYTOJIbHON IIACTUHKU. Perenue
B psiJiax 1o COOCTBEHHBIM (hopMaM KoieOaHHiA.

10.
ChopmynupyiiTe OCHOBHBIE TOHSATUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
[IpuMeHeHre npUHLKIIa BO3MOXKHBIX MEPEMENIEHUH K 3a/1aye 00 M3rMOHBIX KOJIEOaHUSAX
MPSIMOYTOJIBHOM MIacTUHKU. cnionp30Banue Mmetona Purna.

IlepeyeHbr  KOHTPOJILHBIX  3aJJaHUHA  JJIA OLICHKH c()OpMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpYyeMblii HHIUKATOP AOCTHKEHUS
xomnerenuu OITK-3.2)



) 1
1. Harpy3ka MrHOBEHHO BO3pAacTaeT J0 BEJIMYUHBI ( U JIaJI€€ OCTAECTC HEU3MEHHOM.

2. B HayanbHbII MOMEHT Oajika He HarpyeHa 1 MOKOUTCH.

3ajaHue
1. Pemutsb 3a1auy 0 TMHAMUYECKOM HU3THOE OaKu.

2. TTocTpouTh rpadMK 3aBUCKMOCTH TIPOrubda OT BpeMeHH B ceueHun X =1/2.
3. Iloctpouts rpaduku ynpyro JuHUM Oanku (3aBUCUMOCTH V(X)) UL Tpex

IMPOMU3BOJIBHO 3aIdHHBIX MOMCHTOB BPCMCHHU.

2.

1/2

1. Harpy3ka MrHOBEHHO BO3pACTaET J0 BEJIMUYMHBI ( U JIaJie€ OCTAeTC HEU3MEHHOM.
2. B HavanbHbI MOMEHT Oajika He Harpy»KeHa U MOKOUTCH.

3ajganue
1. Pemuth 3amauy 0 JUHAMUYECKOM U3THOE OANKH.

2. TTocTpouTh rpadMK 3aBUCUMOCTH TIPOruba OT BpEMEHH B ceueHnn X =1/2.
3. Iloctpouts rpaduku ynpyrod JIHWHUM Oanku (3aBUCUMOCTHU V(X)) IS Tpex

IIPOMU3BOJIBHO 3alaHHBIX MOMCHTOB BPCMCHH.

3.
CdopmynmupyiiTe OCHOBHBIE TIOHSITHS ¥ 3aKOHOMEPHOCTH CJICAYIOIICH TEMBI:
CBoOosHbIE U3THOHBIE KOJEOAHUS CTEpXKHA. 3ajada O COOCTBEHHBIX 3HAUCHHSX.
Co0OCcTBEHHBIE YacTOThI U COOCTBEHHBIE (POPMBI KOJICOAHUI.

4,



CdopmynupyiiTe OCHOBHBIE TIOHSTHS ¥ 3aKOHOMEPHOCTHU CIICAYIONICH TEMBI:
3amaya O BBIHYKICHHBIX HM3THOHBIX KOJEOaHUAX CTepkHsA. PemieHue B psamax 1o
coOCTBEHHBIM (popMam KoJIeOAHUHA.

5.
ChopmynupyiiTe OCHOBHBIE TTOHSATHS ¥ 3aKOHOMEPHOCTH CJICTYIONICH TEMBI:
[IpuMeHeHne MpUHITMIIA BO3MOXKHBIX TTEPEMEIICHHH K 3a7a4e 00 U3THOHBIX KOJIeOaHUSIX
crepxHs. Mcnonp3zoBanue metoaa Puria.

A
L

1. Haiitu nporu® 060I09KH BpAIICHUs TOCTOSHHOMN TOJIIMHBI MO IEHCTBUEM BHYTPEHHETO JaBJICHUS
P Ipu CIeAYIOIUX IPaHUYHBIX YCIOBUX: B ceueHMH AB 000si0uka 3amiemieHa.
2. [MocTpouTs 3Mr0py MPOruda Mo JIMHE 000T0UKH.

7.

A
L

1. Haiitu nporu6 000104k BpallleHUs MOCTOSIHHON TOJILIMHBI MO JeMCTBUEM BHYTPEHHETO JAaBJICHUS
P Ipu CIEAYIOIUX IPAHUYHBIX YCIOBUX: B ceueHH AB 0605104Ka IIapHUPHO OTEpTa.
2. TloctpouTs 3mropy mporuda mo JiIuHe 000IOUKH.

8.
CdopmynupyiiTe OCHOBHBIE TIOHSTHS ¥ 3aKOHOMEPHOCTHU CIICAYIONICH TEMBI:
CBoOoHBIC U3THOHBIE KOJICOAHUSI KPYTJION CIUIONIHON U KOJIBIIEBOM TUTACTMHOK. 3aa4a
0 coOCTBEHHBIX 3HaUeHUSIX. COOCTBEHHBIE YaCTOTHI U COOCTBEHHBIC (DOPMBI KOJICOAHUHA.

9.
CdopmynupyiiTe OCHOBHBIE OHSTHS U 3aKOHOMEPHOCTHU CJIEAYIOIIEH TEMBI:
3ajauya O BBIHYXKJIEHHBIX H3THOHBIX KOJIEOAHUSIX KPYTJIOW CIUIOMIHOM M KOJBLEBOH
MJIaCTUHOK. Penienue B psaax no coOCTBEHHbIM (popMaM KoJeOaHHil.



10.
ChopmynupyiiTe OCHOBHBIE TTOHSATHS M 3aKOHOMEPHOCTH CJICTYIONICH TEMBI:
[IprMeHeHne MPUHITMIIA BO3MOXKHBIX MEPEeMEIICHUH K 3aade 00 U3THOHBIX KOJICOAHUIX
KPYTJIOW CIUIOIIHOW M KOJIBLIEBOM IIACTUHOK. Mcnionk30Banue merona Putna.

IlepeyeHb  KOHTPOJIBHBIX  3aJlaHUil IS OUEHKH  C(POPMHUPOBAHHOCTH
kommnerenuu OITK-3 (koHTpOIMpPYyeMblii HHAMKATOP NOCTHKEHUA
komnerenmun OITK-3.3)

1.
A
y
B C
b
A . D x

1. Haiitu mnporu® TmUIaCTUHKU W(X, y) IOJl JEUCTBHEM IOCTOSIHHOM pACHpPENEIICHHON Harpy3ku

WHTEHCUBHOCTBIO (| TpHU CIAEAYIOUMX TPaHUYHBIX YCIOBHUSX: CTOpoHBl TutactuHku AB u BC
3amemieHbl, cropoHsl AD u CD cBOOOIHEI.

2. Tloctpourts rpaduku 3aBucuMocteii nporn6a ot koopaunat: W(x,b/2), w(a/2,y).

2.



A
y
B C
b
A a D x=

1. Haiitu nporu® IUIaCTUHKU W(X, y) MO/ JICWCTBHEM IIOCTOSHHOM paclpeieNeHHOW Harpy3Ku

MHTEHCHBHOCTBIO ( TIPH CIEIYIOUIMX TPAHUYHBIX YCIOBHAX: CTOpoHHI mactuku AD u BC mapaupHO
orepthl, ctopoHa AB 3amemiiena, cropona CD cBoboana.

2. Tloctpourts rpaduku 3aBucuMocteii nporn6a ot koopaunat: W(x,b/2), w(a/2,y).

3.
ChopmynupyiiTe OCHOBHBIE TOHSTUS U 3aKOHOMEPHOCTHU CJICIYIOIICH TEMBI:
M3ru6 nnactunku. OcHoBHbIe nomymieHusa. KuHematudeckas rumnote3a Kupxroda —
TUIIOTE3a INTIOCKUX CEYCHUM.

4,
CdopmynupyiiTe OCHOBHBIE TIOHSTHS ¥ 3aKOHOMEPHOCTHU CIICAYIONICH TEMBI:
N3ru6 mmactuaku. OcHoBHBbIe gomymieHus. Cratudeckas runore3a Kupxroda:
MIPOJOJIBHBIE CIIOU TNIACTUHKY HE JIaBAT IPYyT Ha ApYyra.

d.
ChopmynupyiiTe OCHOBHBIE TOHSATUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
[IpuMeHeHne TpPUHIUMIIA BO3MOXKHBIX MEpEeMENIeHUuN K 3ajaue o0 u3rude TUIaCTUHKH.
Ucnons3oBanue merona Putna.
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Haiitn xpuTHYecKyro Harpy3Kky P MpH CIEAYIOINUX TPAaHUYHBIX YCJIOBHUSAX: CTOPOHBI TUTacTUHKH AB m
CD mapaupso oneptsl, ctoporsl AD u BC 3armemiieHsbl.

1.
A
y
B C
p p
_> 4_
—_ l-——
b\ ) P
_> <_
_> 4_
—> -~
A a D X

Haiitn KpuTHYeCKyI0 Harpy3Ky PIrpH CIEAYIONIMX TPaHUYHBIX YCIOBHSX: CTOPOHBI ITUTAaCTHHKH AB 1
CD mapuupso oneptsl, ctopoHa AD 3amemiena, cropona BC mapHupHo onepra.

8.
ChopmynupyiiTe OCHOBHBIE TOHSATUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
HedbopmupoBanue o06omouku. OcHOBHbIE pomyrieHus. KuHemaTudeckass TUIIOTE3a
Kupxroda-JIsBa — rumoresa miocKux ce4eHH.

Q.
CdopmynupyiiTe OCHOBHBIE TIOHSTHS ¥ 3aKOHOMEPHOCTHU CIICAYIOMICH TEMBI:
HedbopmupoBanne o6omouku. OcHoBHBIE nomymieHus. (CTaTU4eckas THUIOTe3a
Kupxroda-JlsBa: mpo10iabHbIE CIIOU 000JIOYKU HE JIaBAT APYT HA Apyra.

10



10.
CdopmynupyiiTe OCHOBHbIE IOHSTHS U 3aKOHOMEPHOCTHU CIIEAYIOIIEH TEMBI:
[IpuMeHeHre NpUHIKNA BO3MOXKHBIX IEpEMEIIEHUH K 3adade O JAeQOopMUPOBAHUU
obonouku. Ucnons3zoBanue Meroaa Putia.

8 cemecTp

IlepeyeHb  KOHTPOJIBHBIX  3aJlaHUil IS OUEHKH  C(POPMHUPOBAHHOCTH
kommnerenuuu OIIK-3 (koHTpoIMpyeMblii HHAMKATOP NOCTHKEHUA
kommneTenun OITK-3.1)

[Inockas ¢epma COCTOMT M3 £ > 2 OAHHAKO-
BHIX M PABHOPACMOJOKEHHLIX CTepiwHel, coelHHEeHUHX B 001u#
y3en. Cuna P npuioxkena B mio-
ckoctd  ¢epmbt.  ITokasath, uro
nepemeuiende yaia O Bcerid Hd-
npaBieHo no cuae P wu  Beau-
YHHA 3ITOrO TEpeMellleHHs He 3aBu-
CHT OT yriaa .

11



B abconioTHo KeCTKOH minTe HMeeTCst oTBepcTHe. B Hero
BCTaB/IeH yNpyru#t OOAT M 3ATAHYT € YCHJIHEM NpeiBapHTEIbHOrQ

Hatokenus N, Tlocne 3araXkm Kk HHKHeR ra#ike npu/jiokeHa
cuta P Kak npu 3Tom H3MeHsercss ycunne, NpuXOXds-
Lieecd Ha Oont?

3.
ChopmynupyiiTe OCHOBHBIE TTOHSATHS M 3aKOHOMEPHOCTH CJICTYIOIICH TEMBbI:
JlebopMupoBanre UMIMHIpUYECKOM 000mg0ukn. CHcTemMa KOOpJIUHAT. YpaBHEHUS
PaBHOBECHS U TPAHUYHBIC YCIIOBUA.

4,
CdopmynupyiiTe OCHOBHBIE TIOHSTHS M 3aKOHOMEPHOCTHU CIICAYIONICH TEMBI:
HedbopmupoBanre MUIUHAPUYECKON 000JI0YKH. BE3MOMEHTHOE COCTOSIHUE U KpaeBO

s dexkT.

S.
CdopMmynupyiiTe OCHOBHBIE IOHSTHS U 3aKOHOMEPHOCTHU CIEAYIOIIEH TEMBI:
[IpuMeHeHre NpUHLKNA BO3MOXHBIX IEpEMEIIEHUH K 3ajade O JAeQOopMUPOBAHUU
HUIMHAPUYECKOM 00osouku. Pemenune merogom Putna 3agaun o nepopMupoBaHUU
MATUHAPUYECKON 000I0YKH TEPEMEHHOMN TOJIIINHBI.

12



5 Hoxasars, 4ro HelicTBMe HAYAJIbHONH KPHBM3HH Ha
DOJIHKM TPOru6 NJIacTAHKA PaBHO3HAUYHO HNeHCTBHIO (HK-
TEBHOM NONEPeYHOH HArPY3KH HMHTEHCHBHOCTHID

azwo ast asz
NxW“'szvE:Tay"‘Nv ay®
7.

CBobofHO omeprasa OpPAMOYTrOJBHAA IWIACTHHEA CO
CTopoHaM¥ a4 ¥ b mMeer HagaJpHHE mpornG

. T . ﬂy
w, = Csin —gin =<
A sin— sin 5

a Ha Kpaax r=0, ® r=a 510 nnacTEEHKM HeficTBYIOT

PaBHOMEpHO-pacIpefleleHERe cikuMamue ycmmaa N,
3anucats nufdepeHnnaIbHOe ypaBHeEW® W3OTHYTOH

HOBePXHOCTH M NOKAa3aTh, YTO €ro pemieHneM [BJIAeTCH:

wlesin-E“’fsinﬂ, rne A= CNy
a b 2D a2 .
T (145 )N
8.

CdopmynupyiiTe OCHOBHBIE TIOHSTHS M 3aKOHOMEPHOCTHU CIIEAYIONICH TEMBI:
CBoOoaHbIe KONeOaHusT chepruyeckoi 000JOYKH. 3ajadya O COOCTBEHHBIX 3HAYCHMSIX.
CoOCTBeHHBIE YacTOThI U COOCTBEHHBIEC (DOPMBI KOJICOaAHUIA.

Q.
CdopmynupyiiTe OCHOBHBIE MOHATHUS U 3aKOHOMEPHOCTH CIIEYIOIIEH TEMBI:
3ajaua 0 BBIHYXKJEHHBIX KoyieOaHUAX chepuyeckodl obonouku. Pemienne B psaax 1o
coOCTBEHHBIM (pOpMaM KOJIeOAHMIA.

10.
ChopmynupyiiTe OCHOBHBIE TTOHSATUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
[IpuMmeHeHne mNpUHIMIIA BO3MOXKHBIX IEPEMEIICHUN K 3a7adye O KoJieOaHMsIX
chepuueckoit o6onouku. McronszoBanue meroaa Puria.

IlepeyeHb  KOHTPOJILHBIX  3aJJaHUHA  JJIA OLICHKH chopMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpyeMblii HHIAUKATOP AOCTH/KEHUS
komnereHuu OI1K-3.2)

13



o
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H3 uununapuyeckoro Opyca, B3aKpy4yeHHOrOo MoOMeil-
tamp M, BbICBEpNMBAETCA 10 BCcel AJMHE UEHTpaabHAA 4YacTb

auaMetpoM d Kak usMenurcs ynpyras sneprus 6pyca,

ecau BHellHHe MOMeHTH M OcTalTCa Heu3MeHHLIMH?

2.

PaccMorpuM npamoft Opyc, KOoTopul#t H3ribaerca ABYMS

MomeHTaMd M
B ueftrpaabroft naockocth OO npu uucroM uarube HHUKAKHX
HanpsKeHWH, Kak H3BeCTHO, He Bo3Hukaer. (ienosatesibHO,

Mg ] M
o § 0

4

CH/IOBOe B3auMoneficteue MeXAy BepXHeft u Huxnel uacramu
6pyca mo 3TOH MIOCKOCTH OTcyrcrByer, Torma ceuenueM OO

14



MOXHO pasieautb Opyc Ha jaBa OoJeec TOHKHX, H 3TO COfep-
HIEHHO HEe JO/DKHO OTpasurbcs Ha pabore cHCTEMBL,

C apyro# CTOpOHBI, BO3HHKAET COMHEGHHE B 3aKOHHOCTH
Takoro ne#creuda., Bear nBa Opyca, cHOXeHHBIX BMecTe H Ha-
rpyxeHHbix Momenramu M, u30-
rHyTCcd TaK, 4TO Ha NOBepPXHOCTH

M M
KOHTaKTa Oyier HMerb MeCTO Hpo-
1OJbHOE MPOCKa/Ab3biBAHHE
H SMI0pa HANpAXKEHu# B HOPMadb-

HOM ceuecHHH 000HX OpycheB yie
Gyaer coBceM He TO#, uTO OBIiIa
B ueaom Opyce,
Tak kak xe? MoxHo pasjzesurb Opyc Ha JBe 4acTH Tak,
yroObl 3TO HE OTPasuaoCh Ha ero pabore, WIM Heab3q?

3.
ChopmynupyiiTe OCHOBHBIE IOHSTUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
HedbopmupoBanue cdepuueckoit o0omouku. CucrteMa KOOpJAWHAT. YPpaBHEHUS
PABHOBECHS U TPAaHUYHBIE YCIIOBHUSI.

4.
ChopmynupyiiTe OCHOBHBIE TOHSTUS U 3aKOHOMEPHOCTHU CIICYIOIIECH TEMBI:
HedbopmupoBanue chepuueckoit 0005104kH. BE3MOMEHTHOE COCTOSIHUE M KpaeBOM

ahdekT.

5.
CdhopmynupyiiTe OCHOBHBIE TIOHSATHS U 3aKOHOMEPHOCTH CJICTYOIICH TEMBI:
[IpuMeHEeHHe NPUHIMIIA BO3MOXKHBIX IEpPEeMEIIeHUH K 3amade o JIedOpMHUPOBAHHUU
chepudeckoit oOosiouku. Pemenue wmeromom Purtma 3amaum o medopmupoBaHUU
chepuueckoit 0007I0UYKH IEPEMEHHON TOIIIUHBI.

6.

Jl1a Kpyryibx DacTHHOK, HATPYHeHHHX HOJAPHO-
CAMMETPUYHO, BEIBECTH YCJOBEE HODA3PHBHOCTH meop-
Manui;

drg

%y =Ny = e

dr !

Iie %, B *;— KPHBU3HH B pajAajJbHOM M TAHTMeEIHAJLHOM
-Hanpasiepnsax. Hagano xoopameaT B meHTpe Kpyra.

7.

15



ITonaras, 910 Kpyrias B NIJaHe NJACTHHKA Harpy-
JK6HA IMOJIAPHO-CAMMETPWYHOH HATPY3KOH NPOM3BOJIBHOH
HaOpMKEHHOCTA ¢, BHBECTH 3aBHCAMOCTH MEMIY ¢ W Home-
pednoit canou (. '

8.
CdopmymupyiiTe OCHOBHBIE TIOHSTHS ¥ 3aKOHOMEPHOCTHU CIICAYIOMICH TEMBI:
HlebopmupoBanre KOHHMYECKOW o0omouku. CucremMa KOOpAWHAT. Y paBHEHUSA
PaBHOBECHUS U TPAHUYHBIE YCIIOBHSI.

Q.
CdopmynupyiiTe OCHOBHBIE TIOHSTHS M 3aKOHOMEPHOCTHU CJIEAYIONIECH TEMBI:
HebopmrpoBanue KOHHYECKOM 0005I04KHM. be3MOMEHTHOE COCTOsIHME U KpaeBOM

ahdekT.

10.
CdopmynupyiiTe OCHOBHBIE MOHATHUS U 3aKOHOMEPHOCTH CIIEIYIOIIEH TEMBI:
[IpumeHeHre mNpUHIMIA BO3MOXKHBIX IE€pEMEIleHUH K 3agade o JedOpMHUPOBAHUU
KOHUYECKOW o0Oonouku. Pemenue wmetonmom Putna 3agaun o aepopMUpOBaHUU
KOHUYECKON 000JI0YKH MEPEMEHHOMN TOJIIIUHBI.

IlepeyeHb  KOHTPOJILHBIX  3aJJaHUHA  JJIA OLICHKH chopMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpYyeMblii HHIUKATOP AOCTH/KEHUS
xomnereHuu OI1K-3.3)

1.

llpamoyronsuas umnacrmexa co CTOPOHaM¥ a u b
u3rubaeTca COruacHO YpaBHEHMmO

. T .
w=CSln—-Slnﬁ—-y
a b’

A€ OCu Z M.y, DacCHONOMEHHHE B CPEHHHON OI0CKOCTM
He/epOPMEPOBAHHON HIACTHHK I COBOANIAIOT CO CTOPOHAMH
@ ¥ b. Buacumrs, kakoi HOUEPeYHOH HArpyske, KaKdM
CTATIMECKUM TDAHMYHBIM yCTIOBHAM H KaKOMY THII,Y 3aKpe-
[VIeHUA COOTBETCTBYET 3ajaHHBIA WSrHG UAACTHHKLR, P

16



2.

3agaHo ypaBHeHHe H30THYTOH CpeJUHHOHW MOBEpX-
HOCTH NPAMOYTOJbHOHM B MJIaHE NJIACTHHKH

w=Azy(x—a) (y—b),

ryiie a — cTopoHa Broab ochd Ox  b— cropouna sroas ocu Oy.
* BHACHEUTL, KaKEM IPAHHYHHIM KAHEMATHYECKUM M cTATH-
YEeCKUM YCJOBHAM H KaKOH HArpyske 3T0 COOTBETCTBYer?

3.
CdopmynupyiiTe OCHOBHBIE TIOHSTHS M 3aKOHOMEPHOCTHU CIICAYIOIIEH TEMBI:
CBoOoHbBIC KOJIEOAHUS IIMIIMHIPUIECKON 0001049KHU. 3a/1a4a 0 COOCTBEHHBIX 3HAUCHUSIX.
CoOCTBeHHBIE YacTOThI U COOCTBEHHBIE (DOPMBI KOJICOAHUIA.

4.
ChopmynupyiiTe OCHOBHBIE TOHSATUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
3ajaya 0 BBIHYKJEHHBIX KOJIEOAHUSAX UUIMHAPUYECKON 000J0UKH. Pemenue B psgax mno
coOCTBEHHBIM (pOpMaM KOJIEOAHHMIA.

5.
ChopmynupyiiTe OCHOBHBIE TTOHSATHS M 3aKOHOMEPHOCTH CJICTYIONICH TEMBbI:
[IpumeHeHne mNpHUHIMIA BO3MOXHBIX IEpEeMEIICHUH K 3a7ade O KOJIeOaHUsIX
UJIMHIpUYECKO 00ostoukn. Mcnons3oBanue meroaa Putia.

6.

Omnpexennrs ycnmims, BO3HHKAaoOMmEEe B CoYeHHE nn-
JAHPAIECKOE 000NI0UKE pesepByapa, B MecTe COeIHHEHHM
060J109KHA ¢ MIOCKAM JHAMIEM HarHse: pagayec
pesepsyapa /2= 2,00 », BHCOTA ci10s BogH, oHa e mImHA
obosnourn, /= 3,0 ., Tonmuua cTeHOK 060J109KY h=0,15mn
1 naoma hy; = 0,20 4. Pacgernoi Harpyskod NPUHATE I[;BIBJIG—

HAE BONH (COOCTBEHHHH BeC KOHCTPYKOHH B pacder He
BRJIIOYATE.

17



l - am- -

Za - % 1

g T — — Y

L. | . 7

i R
ansy ! 2
. 2 — — — Y 300

g ' %

2 PO %

% / /

Z | /

Z ' 2

% *QZU I g Y

7 ’ ' A-—=~1-

7 7

1 al

] |

! |

' 4

et 4004

|

Onpepemmts ycmnma B chepmueckom KYIone
B MOCT6 €ero IPHKDeIUIeHHA K OIODPHOMY KOJBLY, KOTOpOe
CUHMTATE a6CONIOTHO HKEeCTHHM Pacuer BHIONHATE
IpEOIMKEeEHEM METONOM, HMCXOAS W3 LpPEJIOJOMKeHHs, UTo
n3ru0aImue MOMEHTH CYMIECTBeHHH TOJBKO B MECTaX pesKo-
0 I6pesoMa IOBEPXHOCTHE KYIOda, B TaHHOM Ciydae y OHOP,
2 fanee OHE OHICTPO YMEHBIIAIOTCA ¥ HA GOJIBIIEX paccros-
HUAX NpaxTédeckd mcdesator. Jlammmie: R = 30,12 w, mpomer
kynona =30 w, Bhicora H=4 M, Tommmma h=0,10 M,
Kynon mmeeT Harpysky q= 0,5 xz/m, yron ¢,=29°52",
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8.
ChopmynupyiiTe OCHOBHBIE TTOHSATHS M 3aKOHOMEPHOCTH CJICTYIOIICH TEMBbI:
CBoOOIHBIE KOJIEOAHMS KOHUYECKOW OO0O0JOYKHM. 3ajaua O COOCTBEHHBIX 3HAUECHUSIX.
CoOCTBEHHBIE YacTOThI U COOCTBEHHBIE (POPMBI KOJICOaAHUI.

Q.
ChopmynupyiiTe OCHOBHBIE TOHSTUS U 3aKOHOMEPHOCTHU CJICYIOIIECH TEMBI:
3agaya O BBIHYXICHHBIX KOJICOAHUSX KOHUYECKOM o0osiouku. PemieHue B psgax mo
coOCTBEHHBIM (pOpMaM KOJIeOAHMIA.

10.
ChopmynupyiiTe OCHOBHBIE TOHSATUS U 3aKOHOMEPHOCTH CJICTYIOIIECH TEMBI:
[IpumeHneHnre TMPUHIUMIIA BO3MOXKHBIX TIEPEMEIICHHM K 3a7ade o KoJieOaHUsIX
KOHMYECKOH o0onouku. Mcronb3oBanne merona Purria.

3. OueHo4HbIe cpeAcTBA (OLEHOYHbIC MATEPHAJIbI) AJIS IPOBEICHUSA
MPOMEKYTOUYHOI aTTecTauuu 00y4YAKIIUXCS 10 JUCHUIIMHE (MOLYJII0)

7 cemecTp

IlepeyeHb  KOHTPOJILHBIX  3aJJaHUHA  JIA OLICHKH chopMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpyeMblii HHIAUKATOP AOCTH/KEHUS
komnerenuu OITK-3.1)
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1.

OnpemennTs HANPAMEHHA BO BCEX YYacTkaX H300pAWEHHOTD
HA PHCYHKE CTanbHOTO CTePWHAE W

NOAHYH ero AedOpMAUMHIo, ecan no- % in 2
nepevynne ceyenne pasno 10 cul, <M
P S NN NirSS E——— ---5.--IrJE
A —
I T LM

[Tpumeuanue: 1 m =1000 xe; 1 xe =9,81 H. Moaynps FOHra cranu paBex 2-10° Hlvr,

2.

Wecrkufi cTepkens AB (cM. pHcynok) Harpywed cuaofh P om
nofaepwHsaeTca cTadshof Taroll OO kpyraoro nomnepevHoro cedeHni
anaverpor 20 aa. OnpeneanTs nanGonbllyio LONYCTHMYW Barpysky P
n onyckanne Toykd B, Jdonyckaesoe wanpawesse JAAR  MATEpHANA
crepwun CD paswo 1600 xe/ca®,

[pumeuanue: 1 k2 = 9,81 H. Moxyns FOHra cramu paBen 2 - 10° Hinn®.

3.

Tpa crepwnaa wponmiTefHa (CM. PHCYHOK) BHAOAHEHE H3 OLHOTD
matepuana, Ceuenue nepsoro 2 ca®, BTOporo 3 cu® u Tpernero 4 ch’.
Onpeneints HANPHKEHHT B CTEPHHAK.

20



[Mpumeuanue: 1 m =1000 xe; 1 xe =9,81 H.

4.

[MpeacTapaennsill HA PHCYHKE CTEPWEHb WECTKD 3allesie
BEPXHHM KOHLLOM. ﬂf} HH.I"D}"H{EHHE '.'l-"l:.*'."l:'i'll._'lll" HHAHHM erd KOHULOM H HEe-
nogarauecit onopoll Bwa 3azop A=0,00 wx. Bepxuas 4dacte crepwwun
¢ OAOULALBH nomepeyHoro cededds 150 cu® —wmemHad, HUMHAS YACTh
¢ MAOWALLIG NonepedHoro cevewns 90 eu® —craswnan, Onpegenuts
HATIDAMEHHA B BepXHeH M imHell 4acTax CTepmun, BOSHHEAWIHE Nocie
IATPYMEHHs CTePKHA cunoi P=20 m,

Ef‘ L A

[Tpumeuanue: 1 m =1000 xe; 1 ke = 9,81 H. Monayns FOnra cranu paBex 2-10° H/MMz, Moayib FOnra

MEJIi PaBeH 10° Hiwur.

1. PemuTh 3a1ady 0 CBOOOIHBIX U3TMOHBIX KOJIEOAHUSIX OAJIKH.
2. Haiitu nepBbie NsiTh COOCTBEHHBIX YACTOT.
3. [locTpouTh rpaduku nepBbIX TpeX COOCTBEHHBIX (POpM.

6.
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1. Permuth 3a1a4y 0 CBOOOIHBIX M3TMOHBIX KOJICOAHHUIX OaJIKH.
2. Haiitr epBbIe ISTh COOCTBECHHBIX YaCTOT.
3. IloctpouTth rpaduku MEePBHIX TPEX COOCTBEHHBIX (HOPM.

7.

ANAN

21/3

1. Pemnth 3amauy 0 CBOOOJIHBIX U3THOHBIX KOJIEOAHUSAX OATKH.
2. Haiitu nepBblie NsiTh COOCTBEHHBIX YACTOT.
3. [locTpouTh rpadguku nepBbIX TPEX COOCTBEHHBIX (POPM.

8.

ANAN

1/2

22



1. Pemutsb 3a1auy 0 cBOOOIHBIX M3THOHBIX KOIEOAHUSIX OaJKH.
2. HaiiTu nmepBbIe mATh COOCTBEHHBIX 4acTOT.
3. IloctpouTh rpaduKu MEPBHIX TPEX COOCTBEHHBIX (DOPM.

IlepeyeHb  KOHTPOJIBHBIX  3aJlaHUil IS OUEHKH  C(POPMHUPOBAHHOCTH
kommnerenuu OITK-3 (koHTpOIMpPYyeMblii HHAMKATOP NOCTHKEHUA
kommneTenun OI1K-3.2)

) 1
1. Harpy3ka MrHOBEHHO BO3pAacTaeT 0 BEIMYUHBI ( U Jajlee OCTAETCs HEM3MEHHOM.

2. B HavanbHbBI MOMEHT Oajika HEe HarpyKeHa U MOKOUTCH.

3ajanue
1. Pemnth 3amauy 0 AMHAMUYECKOM U3TMOE OaKH.

2. TTocTpouTh rpadMK 3aBUCUMOCTH TIPOruba OT BpEMEHH B ceueHnn X =1/2.
3. Iloctpouth rpaduku ynpyrod JUHHM Oanku (3aBUCUMOCTHU V(X)) IS Tpex

IIPOU3BOJIBHO 3aJaHHBIX MOMCHTOB BPCMCHH.

2.

1/2

1. Harpy3ka MrHOBEHHO BO3pPACTaET 0 BEIMYMHBI ( U Jajee OCTAeTCs HEM3MEHHOM.

2. B HavanbHbI MOMEHT Oajika He HAarpyKeHa U MOKOUTCS.

23



3ajanme
1. Pemnth 3a1auy 0 AMHAMUYECKOM U3THOE OaTKH.

2. TTocTpouTh rpadMK 3aBUCKMOCTH TIPOruda OT BpeMeHH B ceueHnn X =1/2.
3. Iloctpouts rpadwku ymnpyrod JIMHHH Oankud (3aBHCHMOCTH V(X)) Il Tpex

ITPOU3BOJIBHO 3aIaHHBIX MOMCHTOB BPCMCHH.

3.

2P

ANAN

/3 1/3

1. Harpy3ka MrHOBEHHO BO3pACTaeT JI0 BETMYMHBI ( U Jjajiee OCTAETCsl HEM3MEHHOM.
2. B HavanbHbII MOMEHT Oajika He HAarpyKeHa U TTOKOUTCS.

3ajaHue
1. PermuTh 3a1ady 0 TMHAMUYECKOM M3TrHOE OAIKH.

2. TTocTpouTh rpadMK 3aBUCUMOCTH TIPOruba OT BpeMEHH B ceueHnn X =1/2.
3. Iloctpouts rpaduku yHnpyrod JIHWHUM Oanku (3aBUCUMOCTHU V(X)) IS Tpex

IIPOU3BOJIbHO 3aJaHHBIX MOMCHTOB BPCMCHHM.

4,

1/3 ST
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1. Harpy3ka MrHOBEHHO BO3pACTaeT 10 BEIMYMHBI ( U JIaJie€ OCTAeTCs HEU3MEHHOM.
2. B HavanbHbII MOMEHT Oajika He HAarpyXKeHa ¥ TTOKOUTCS.

3ajanue
1. Pemnth 3a1auy 0 AMHAMUYECKOM U3rMOE OANKH.

2. IToctpouts rpaduk 3aBHCMMOCTH IIPOruba OT BpeMeHHU B ceueHun X =1/2.
3. Iloctpouth rpaduku ynpyro JIUHHM OalKu (3aBUCUMOCTHU V(X)) VIS Tpex

IMPOU3BOJIBHO 3aIdaHHBIX MOMCHTOB BPCMCHU.

5.

A
L

1. Haiiti mporu6 000I0YKH BpaIIeHUs TOCTOSHHOM TOJIIMHBI ITOJT JICWCTBHEM BHYTPEHHETO AaBICHUS
P IpH CIEAYIOIIMX I'PAaHUYHBIX YCIOBUSAX: B ceueHUU AB o0onouka 3amemiena.
2. ITocTpouTh 3M0py Nporuda mno JAJIHHE 000IOYKH.

6.

A
L

1. Haiitu nporu6 000s104KH BpalleHUs MOCTOSIHHON TOJILIMHBI MO JeMCTBUEM BHYTPEHHETO JAaBJICHUS
P Ipu CIEAYIOIUX IPAHUYHBIX YCIOBUX: B ceueHH AB 0605104Ka IIapHUPHO OTEpTa.
2. TloctpouTs 3mropy mporuda mo JiIuHe 000IOUKH.

7.
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A
L a

1. Haiitu nporu® 060104KH BPAICHUs TOCTOSHHON TOJIIMHBI 10/ 1eHCTBUEM BHYTPEHHETO JaBJICHUS
P Ipu CIEAYIOIUX IPAHUYHBIX YCIOBUX: B ceueHMH AB 060104Ka IIapHUPHO ONepTa.
2. [Moctpouts 3mropy mporuda mo JIMHE 000T0UKH.

8.

A
L a

1. Haiitu nporu6 000104k BpalleHUs HOCTOSIHHON TOJIIIMHBI O] JEHCTBEM BHYTPEHHETO JaBJICHUS
P Ipu CIEAYIOIUX IPaHUYHBIX YCIOBUX: B ceueHHMH AB 000si0uKka 3amiemieHa.
2. ITocTpouts 3mropy mporuda 1o JJIMHE 000I0UKH.

IlepeyeHbr  KOHTPOJILHBIX  3aJJaHHHA  JJSI  OUEHKH chopMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpYyeMblii HHIUKATOP AOCTH/KEHUS
xomnereHuu OI1K-3.3)
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A
y
B C
b
A a D x

1. Haiitu nporu® IUIaCTUHKU W(X, y) MO/ JICWCTBHEM IIOCTOSHHOM paclpeieNeHHOW Harpy3Ku

WHTEHCUBHOCTBIO (| TpHU CIEAYIOUUX TPaHUYHBIX YCIOBHUSX: CTOpoHbl IutactuHku AB u BC
3amemieHbl, cropoHsl AD u CD cBoOOIHEI.

2. Tloctpourts rpaduku 3aBucuMocteii nporn6a ot koopaunat: W(x,b/2), w(a/2,y).

2.
A
y
B C
b
A a D x=

1. Haiftu nporu0 mIacTUHKH W(X, y) 10J, JAEHCTBUEM IIOCTOSHHOW PpACIPENEICHHOW Harpy3Ku

WHTEHCUBHOCTBIO ( TIPU CIEAYIOMIUX TPAaHUYHBIX YCIOBHSIX: CTOPOHHI iacTuHku AD u BC mapaupHO
orepTsl, cropoHa AB 3amemiena, cropona CD cBoGoHa.
2. [Moctpouts rpaduku 3aBUCUMOCTEN TPOrHOa OT KOOPIMHAT: W(X, b/ 2), W(a/ 2, y).

3.

27



A
y
B C
b
A a D x

1. Haiitu nporu® IUIaCTUHKU W(X, y) MO/ JICWCTBHEM IIOCTOSHHOM paclpeieNeHHOW Harpy3Ku

WHTEHCUBHOCTBIO ( TMpH CIEAYIOIIUX TPaHUYHBIX YCIOBUAX: cTopoHbl mmactunku AB, BC, CD

HIapHUPHO onepTsl, ctopoHa AD cBoboiHa.
2. Tloctpourts rpaduku 3aBucuMocteii nporn6a ot koopaunat: W(x,b/2), w(a/2,y).

4,
A
y
B C
b
A a D x=

1. Haiftu nporu0 mIacTUHKH W(X, y) 10J, JAEHCTBUEM IIOCTOSHHOW PpACIPENEICHHOW Harpy3Ku

HMHTCHCUBHOCTBHIO ( MIpU CICAYIOIIUX TPaHWYHBIX YCIOBHUAX: CTOPOHA MIIACTUHKH AB 3alICMJICHA,

cropona CD mapuupHo onepta, croporst BC, AD cBoOOHBL.
2. [Moctpouts rpaduku 3aBUCUMOCTEN TPOrubda OT KOOPIUHAT: W(X, b/ 2), W(a/ 2, y).
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A

y

B C
p p
_> 4_
—_ l-——

b\_. P

_> <_
_> 4_
—> -~

A a D X

Haiitn xpuTHYecKyro Harpy3Kky P MpH CIEAYIOINUX TPAaHUYHBIX YCJIOBHUSAX: CTOPOHBI TUTacTUHKH AB m
CD mapaupso oneptsl, ctoporsl AD u BC 3armemiieHsbl.

6.

A

y

B C
p p
_> 4_
—_ l-——

b\ ) P

_> <_
_> 4_
—> -~

A a D X

Haiitn kpuTHUYECKYIO0 Harpy3Ky P MpH CICIYIOIUX TPAHUYHBIX YCIOBHUSAX: CTOPOHBI TIACTHHKH AB 1
CD mapuupso oneptsl, ctopoHa AD 3amemiena, cropona BC mapHupHo onepra.

7.
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A

y

B C
p p
_> 4_
—_ l-——

b\_. P

_> <_
_> 4_
—> -~

A a D X

HaliTn KpUTHYECKYyI0 Harpy3ky PIpH CICIYIONIMX TPAaHWUYHBIX YCIOBUSAX: CTOPOHBI TutacTUHKH AB n
CD mapaupso oneptsl, ctopoHa AD cBo6oaHa, ctopona BC mapaupHo onepra.

8.

A

y

B C
p p
_> 4_
—_ l-——

b\ ) P

_> <_
_> 4_
—> -~

A a D X

Haiitn kpuTHUYECKYIO0 Harpy3Ky P MpH CICIYIOIUX TPAHUYHBIX YCIOBHUSAX: CTOPOHBI TIACTHHKH AB 1
CD mapuupHo oneptsl, cropona AD 3amemiena, cropona BC cBoOonHa.

8 cemecTp

IlepeyeHb  KOHTPOJIBHBIX  3aJlaHUll VIS  OUEHKH  C(OPMHPOBAHHOCTH
komnerennuu OIIK-3 (koHTpoOIMpYyeMblii UHAMKATOP AOCTUKEHUSA
komnerenuu OITK-3.1)
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IMnockas ¢epma COCTOUT M3 N > 2 O0INHAKO-
BHIX M PABHOPACMOJOXKEHHLIX CTepxwHeH, COeNHMHEeHUHX B 001u#
y3en. Cuaa P npuiokena B mio-
ckoctH  ¢epmbt.  Ilokasath, uro
nepemeuiende yana O Bceria Ha-
npaBieHo no cuae P wu  Beau-
YHHA ITOFO NEpeMelleHHs He 3aBu-
CHT OT yrJjaa «.

B a6coaioTno KecTKOH niMTe HMeeTcst oTBepcTHE. B Hero
BCTaB/eH YHpyru#t GOAT M 3aTAHYT € YCHJIHEM NpelBapHTEIbHOIQ

Hatsokenus N,. Tlocne 3arakxkM K HHKHeR ra#ke npuaokeHa

cuna P Kak npu 3toM H3MeHserca ycuine, npuxols-
lieecs Ha GoAT?
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Crep:eHb, 3aKpen/eHHst Bepx-
HHM KOHIOM, Harpyxen npoLoJbHOA Cii-
aokt P Me:Xny HHXHAM KOHLOM
CTePKHA H HHUXKHEH kecTkOR oNopoh

umeerca 3asop A, Ilpu cuae P},ETA HHXKHHA 3a30p nepe-

kpuT. Peaxuus nuineR onopet N onpelensercd W3 YCNOBHS

(P—N)l NI
EF EF

mA;

C/1eA0BaTEAbHO, YCHIUE B HHAKHeH vacTi cTepxng Oylet:

P A EF
VLA ALY — et e — —e e
} N=g—T75
4 Bepxias 4acTh pacraruBaeTca cusioht
| A EF
! PNl B
L’77777"7/’7 [Tepemeuienne TOUYKH Npunoxenus cuast P Oyner:
Pl
0= opF T3

Onpenenum YAPYryio 3Hepruio, HakonaeHnyio crepxueM. C ogno#t
CTOPOHBI, 3Ty 3HEPrHI0 MOMXHO ONpPeNeuTh KaK CyMMY 3HepruH,
3aK/IDYEHHBIX B BEPXHEM H HHXKHEM YYaCTKaX CTepXHA, T, €.

U (P—Npt , Nu
= T 9EF 9FF

HIH
P2l EFA?
U=gzFr+ 2 ‘ (1)
C Ipyroff cTopolbl, 9Ta 3HEpPrHa paBHa paboTe, MPOH3BeleHHOM
cuaoh P ua mepemewenuy O, T. e,

Ps P
U=—5=7gF + 4 y 2)

Bripaxenns, Kak BHIHM, TOAYUWIHCh pasnuuHbie. B deM
neno? Kaxoe M3 3THX BbIpaKelHH NMPaBUALHO M KAKOE HET?

4.
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1

Fubkas uuTh, Nexawags Ha ropU3OHTAIEHON MAOCKOCTH,
HaTAHy T2 CHNON Ty Mex Ly ABYyMst HENMOABHKHBIMU ONOPAMH

T Y
'JFL%HLI

H

{

o,

Hocne Toro Kkak MexoOMopHad MOLIePKHBAOUIAS TIIOCKOCTh
Oyler yOpana, HMTb NPOBHCHET.

BoiscHuTe, KaK 3aBHCHT BeJAHYHHA MPOBHCAHNA Wy, OT CHJH
Ha4adbHOTO HaTsKeHus T, M NOFOMHOrO Beca HUTH ¢, CHHTAA
MeCTKOCTb HHUTH Ha pactsxenne EF uw ee nauny ! 3apaHHbIMA.

5.

_ Ilorasars, uro peiicTBHe HaualbHOH KPUBHSHH Ha
OOJIHEM NPOrE$ NNacTHHKH PaBHO3HAYHO HeicTBHIO (HK-
TRBHOH DONEPEYHOH HArPYsKH HHTEHCHBHOCTHID

azmh 62mh Bzmm
Nxﬁgz—"‘szyﬁ}_.@"‘NuW‘

6.

CBoOoiHO omeprag HpPAMOYroJbHAA ILTACTHHKA CO
CTOpoHaM¥ 4 ¥ b mMeer HagaJBHEIE OPOruG

A BT . WY
wo—-CsstmT,

a Ha Kpaax #=0, ¥ r=a 3TOH IJIACTHHKH HAeACTBYIOT

PaBHOMepHO-paclpefielleHHbe ciAMaomue yecuaua N .
danucath pufdepeEnnaIbHOe ypaBHeE¥Ee H3OTHYTOHR

TIOBEPXHOCTH ¥ NOKa3aTh, 4YTO €ro pemeHneM ABJIAeTCA:

. WX . T
w, = Asm-—aﬁ sm-{-’ , e A=

CN,
n2D a? )
T (145 )N
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7.

Kpyrinaa mnacrmnxa
paguycoM a wusrubaerca co-
IYIaCHO YPaBHOHHAIO SO 80

we=C (a®—r?)

(Ha9ano KoOpAUHAT B IGHTpe IIIaCTHHKH ),
BIACHUTH, KAKOM HOONEDEeYHOH HATPY3Ke, KAKWM CTATH-

T6CKIM IDAaEUYHHM YCIOBUAM ¥ KAKOMY THUIy 3aKpenyeHud
COOTBETCTBYET 3agaHHNA Harul IjacTHAHKH,

8.

BanaHP ypaBHeHUe W3OrHYTOU CpeAUHHOM HoBepx-
HOCTH KpPYIJIoH IJACTHHKH

w=C[(5+p)at—2(3+p)a’r? 4 (1 +p) 4],

rfie @ — pafuyc IJIacTHHKY, '

BIACHATH, KAKMM IDAHAYHHEIM KANHEMATHYOCKEM ¥ CTA-
THYECKHM YCIOBHAM H KaKOH Harpyske COOTBETCTBYET
ypaBHeHNe w. BrrumciinTe uarmbaiomme MoMeHTH B TAHIeH-
NUaJIbHOM H paguaJILHOM CeYeHuAX.

IlepeyeHb  KOHTPOJILHBIX  3aJJaHUHA  JJIA OLICHKH chopMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpYyeMblii HHANKATOP NOCTHKEHUSA
xomnereHuu OI1K-3.2)
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H3 uununapuyeckoro Opyca, B3aKpY4YeHHOro MoOMeil-
tamp M, BbICBepAMBAETCA 10 Bcef AJMHE UEHTpaNbHAA 4YacTb

auaMetpoM d Kak usMenurcs ynpyras sneprus 6pyca,

eca BHellHHe MOMeHTH M OCTalTCA HeH3IMEHHLIMH?

2.

PaccvorpuM npamo#t 6pyc, koropblit H3ribaerca ABYMS
MomenTamMd M

B uefirpasbhoft naockocrn OO npu uncroM uarube HUKAKUX

Hanps:keHul, Kak u3BeCTHO, He Bo3HuKaer. CienoBaTesibHO,

M " M
g F 0
4

cuiosoe B3auMonelcreue Mexay BepxXHe#t u HukHeR wacramu
6pyca no 3TOH NAOCKOCTH oOTcyrcrByer, Torza ceuenuem OO
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MOXHO pasieautb Opyc Ha jaBa OoJeec TOHKHX, H 3TO COfep-
HIEHHO HEe JO/DKHO OTpasurbcs Ha pabore cHCTEMBL,

C apyro# CTOpOHBI, BO3HHKAET COMHEGHHE B 3aKOHHOCTH
Takoro ne#creuda., Bear nBa Opyca, cHOXeHHBIX BMecTe H Ha-
rpyxeHHbix Momenramu M, u30-
rHyTCcd TaK, 4TO Ha NOBepPXHOCTH

M M
KOHTaKTa Oyier HMerb MeCTO Hpo-
1OJbHOE MPOCKa/Ab3biBAHHE
H SMI0pa HANpAXKEHu# B HOPMadb-

HOM ceuecHHH 000HX OpycheB yie
Gyaer coBceM He TO#, uTO OBIiIa
B ueaom Opyce,
Tak kak xe? MoxHo pasjzesurb Opyc Ha JBe 4acTH Tak,
yroObl 3TO HE OTPasuaoCh Ha ero pabore, WIM Heab3q?

3.

Ha xaxom paccrosiun or xonua 6pyca x caeiyer

NPUAOKATL cuay P, 4To0H nepeMelleHHe TOYKH A pPaBHANOCH
HY IO

% { E
;é q
D
|
L /
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[Tnockan npywuna nocrosunoro cevenus NnpH
HaruOe HakaIBIBAETCH HA KECTKOE JeKalo, npodHJIbL KOTOPOro
Y=y (x) 3apan.
Hpu pacecmorpennn nporuGos NPYKHHB! BO3HHKAET, NMpemje
BCEro, BOMPOC O Xapakrepe ee NpPUJIEraHHWA K JeKaly. 3xecs
BO3MOMHB B2 OCHOBHBIX
c.1yuas:
1) Ilpyxuna Ha yyacrke
Z  OT MeCTa 3alleM/IeHHd J0
HEKOTOPOR TOYKH MJIOTHO
NpHJEraeT K JeKany
Q).
2) Tlpyxuua conpH-
Kacaercd ¢ JeKajJoM TOJib-
KO B OIHOR TOuKe
0).
Cuurtas, uro dyHKRUSA
v(x) MouoroHHa cama u
MOHOTOHHA B €BOUX OJaH-
HAHWKX NPOHU3BOAHBIX H
70, KpOMe TOTO, Y MajJ0 MO CPaBHEHHIO C X, YCTAHOBHTD,
B KAKOM C/yuae OyieT umern MeCTO TOT WM HHOH W3 YKaSaHHBIX
THTIOB NpHJEraHus,

5.

JAIa Kpyrabx OJacTHHOK, HATPYKEeHHHX nOJAPHO-
CAMMETPUYHO, BEIBECTH YCJOBHE HEpPaspHBHOCTH netImp-
Mamui:

x ——-x =r--—-—-—.
r { rt

ITe %, ¥ %, —KPHBA3HH B paiWajJbHOM M TaHIeHIHAJILHOM
-Hanpasiermax. Hagamo xoopmmeaT B meHTpe Kpyra.

6.

ITonaras, 910 Kpyrias B NIaHe NJACTHHKA HArpy-
JKeHA [OJIAPHO-CAMMETPHYHOH HATPY3KOH NPOM3BOJIBHOM
HAOpPMKEeEBOCTA ¢, BHBECTH 3aBHCAMOCTD MEHIY ¢ H Iole-

pedno# cuiou ().
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HKpyraas nnactanka, mapHAPHO-OMepTas mO KOH-
TYPY, HECeT PaBHOMEpHO-pacupenejleHHyo HarpysKy. Ompe-
JAEeNATH, MAKCUMAaJbHEEe OPOrud W@ MOMEHTH

8.

Paccmorpers cayuait Harpy:eHHA KPYIVION TIja-

CTHHKH IIOJIAPHO-CEMMETPHYHOU HArpY3KOM IO KOHYCY
¢ HamOOJbINed HHTEHCHBHOCTHIO ¢, HaiTn

MOMGHTH [JId ABYX BapHaHTOB 3aKpeIJIeHU: I{OHTypa

1 ceobGopmuoe ommpanue,
II samemaenue.

# g
(]
]
e e i e e e e e e,
/
e a e i o]

IlepeyeHb  KOHTPOJILHBIX  33aJJaHUHA  JIA OLICHKH chopMHUPOBAHHOCTH
komnereHnuu OIIK-3 (koHTpoIUpYyeMblii HHIUKATOP AOCTH/KEHUS
komnereHuu OI1K-3.3)

1.

Hpamoyronseas unacrusxa co CTOpOHaM4 ¢ u b
H3rudaeTCA COrNAcHO YpaBHEHMO

W= CSlII—-—SII] by

FAC OCB T Wy, DPAaCHONOKEHHBIE B CPEIHHHON MIOCKOCTH
HeyepOPMEPOBANHON miacTHHKH COBOIAZIAIOT €O CTOpPOHAMM
@ ¥ b Buscuurs, xakoir NOUEPeYHOH Harpyske, KaKUM
CTATHIECKUM TPAHAYHBIM YCIIOBHAM I KaxkoMy Tumy sakpe-
[IeHUA COOTBETCTBYET 3afaHHBIA H3ru® miacTHHKL. P

38



2.

3agaHo ypaBHeHHe H30THYTOH CpeJUHHOHW MOBEpX-
HOCTH NPAMOYTOJbHOHM B MJIaHE NJIACTHHKH

w=Azy(x—a) (y—b),

ryiie a — cTopoHa Broab ochd Ox  b— cropouna sroas ocu Oy.
* BHACHEUTL, KaKEM IPAHHYHHIM KAHEMATHYECKUM M cTATH-
YEeCKUM YCJOBHAM H KaKOH HArpyske 3T0 COOTBETCTBYer?

3.

ITpamMoyronsBas niacTHHKA, 1A PHAPHO-ONH PAIOIAACA
OO0 KOHTYpY, Harpy;eHa pacHpelelieHHOH no Bcell miomanu
Harpy3sxkoy HOCTOAHHOM HHTEHCHBHOCTH p = const
Onpenenuts MaxkcuManoHEA nporu6 m HamGonpmime HOP-
MaJIbHEE HanpKeHHns
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IlnacrEnka mMeer HaualsHOe HCKDHBIEHHE Cpe-
AHHHOH IIOBEPXHOCTH W, (%, ¥). Ilox melicreEeM momepewnoi
Harpysk#d BOSHHKHET [ONOJHUTENLHHA NporEd w, (z, ).
Hokasars, 9r0 ypaBHeHHe H30THYTOH NOBEpXHOCTH TaKOMN

O7IaCTAHKYA NPH HaJIWYAW CHJ B CPEHAUHHON ILIOCKOCTH 3aHy-
ImeTca Tax:

a4w1 64w 64!'2)1 _
5ot T 25505 T 550 =
1 0% (wo + wy) | 02 (wp + wy) O (@0 + WI)]
=E[Q+N== saz T 2Ny oy TNy T gg |-

5.

Onpepennrs ycnmims, BO3HHKAaOMEe B CoYeHOH nu-
JUHPATECKORE 000I0UKN pesepByapa, B MecTe COeIHHEHHM
00O0I09IKE ¢ IIOCKAM JHEHIEM IlagHEe: papayc
pesepeyapa R =2,00 », BHCOTA ClI0A BOXH, OHa Ke mIHHA
obomogrn, /= 3,0 #, Tonmana cTeHOK 060J109KY h=0,15 u
o pamma hy = 0,20 4. PacuetHoR HArpyskoi npuAATH NaBe-

HAe BONE (COOCTBeHHHH BeC KOHCTPYKOHH B pacder He
BRJIIOYATE.

Zs T % 1
f —
2 | — 7
2 I ¢
o150 2

-_..-\?-q-_ _ :,_ —_ ? J00x
g ' %
7 U S %
7 i 7
Z ! g
Z . Z

% *QZU | g Y

% f ’ 77 mail
7% 4
/
Y L-q-—-—zaa“-"‘-.-"{
|
; |
' 4
[ 4004 —

6.
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Onpepemnts ycumnma B chepmueckom KYyImone
B MOCT6 ero IpHKDeIIeHHA K OIOPHOMY KOJBHY, KOTOPO®
CYATATE aGCONIOTHO MKECTHKAM Pacuer BHHmONHATH
IPEOAMKEeEHEM METONOM, HMCXOAS W3 LPEJIIOJOMKeHHds, UTo
#3ru0aoIue MOMEHTHE CYMIECTBEHHH TOJBKO B MECTAX pesKo-
o IepesoMa IOBEPXHOCTHE KYIoda, B TaHHOM Ciydae y OIOP,
2 fanee OHE OHICTPO YMEHBIIAIOTCA ¥ HA GOJIBIIEX paccTos-
HUAX Npaxtédeckd mcdesaior. Jlammme: R = 30,12 w, mpomer
Kynona /=30 s, Boicora H =4 M, Topmuna h=0,10 &,
Kynonx mmeer Harpysky q= 0,5 xz/m, yron ¢,=29°52",

05 mywm? noseprocu Kymoaa
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a
IIpm KakoM OTHONIEHAR CTOPOH —+ (& > b) B mpamMo-

YyrolpHOH IIaCTEHKE ¢ MAPHWPHEM ONMpAHEEM KOHNOB IpH
BHIYYNBAHAH OJ(HA IOJIYBOJHA BJOAB CTOPOHE @ CMEHACTCH
JIBYMsS, JBe IOJYBOJIHE— TPeMd H BooOuie m IOJYBOMH
cMeHAITCT m -+ 1 molyBONHAME.

8.
CpaBHATH 4aCTOTH OCHOBHOTO TOH& CBOOOJHHX KOJe-
Gammii mIATH OpAMOYTOILHOH QOPME B caydae cBOGOAHOTO
OOUPAHHA W B CJIyuae 3alleMJIeHHSA TO0 KOHTYDY.
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