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[TacopT oHIa OLIEHOYHBIX CPEJCTB.

Pe3ynbpTaThl OCBOCHUS yUeOHOM AUCIUITIHHBL, TIO/JICKAIINE TPOBEPKE.
OreHKa OCBOEHHSI YUeOHOM TUCIUILTUHBL:

®DopMBI 1 METO/IBI OTICHUBAHUSI.

Komuukarop OreHOYHBIX CPEICTB.

3amaHus ISl OIEHKYA OCBOCHHS JUCIUTUIAHBL.



1.MMacnopTt ¢oHIA OLIEHOYHBIX CPEICTB

B pesympratre ocBoenust yueOHOW mucruruimHbl OI1.03 Texnudeckas MexaHUKa
oOyuaromumiicss AojbkeH oOnanate npeaycmoTpeHHbeiMu DI'OC mno cnenuanbHOCTH
23.02.08 CTpouTenbCTBO KEJNE3HBIX JOpOr, MyThb M MyTeBoe Xo3siicTBO (bazoBas
noaroropka CIIO) creayomuMu 3HAHUSMU, YMEHUSIMH, KOTOpbIE (POPMHUPYIOT
npodeccroHanbHble  KOMIETEHIMHW, W  OOIMMMH  KOMIETEHIUSMHU, a  TaKkKe
JUYHOCTHBIMU PE3yJIbTaTaMH OCBAUBACMBIMH B paMKaX IMPOTPAMMbI BOCTIUTAHUS:

B pesynbTaTe OCBOEHHS MpOrpamMMbl Y4eOHON AMCIMIUIMHBI peaiu3yeTcs Mmporpamma
BOCITUTaHUs, HaIlpaBjieHHas: Ha (POPMHUPOBAHUE CIEAYIOIIUX JIMYHOCTHBIX PE3YyJIbTaTOB!
JIP 10 3abotsmmiics O 3alUTe OKpYXKAIOLIEH Cpeabl, COOCTBEHHOM M YYXKOM
0e301acHOCTH, B TOM YHCJie HU(PPOBOIA.

JIP 13 T'oroBHOCTH 00y4Yaromerocst COOTBETCTBOBATh OXHUAAHUAM pabOTOAATENEH:
OTBETCTBEHHBIN COTPYIHUK, TUCHUILIMHUPOBAHHBIN, TPYI0JIOOUBBII, HalleIEHHBIA Ha
JOCTUKEHHE IOCTABJIEHHBIX 3a7a4, 3(()EKTUBHO B3aMMOJCHCTBYIOIUN C YJIECHAMH
KOMaH/Ibl, COTPYAHUYAKOLIUI C IPYTUMH JIFOJIbMH, TPOEKTHO MBICIISLIUI.

JIP 27 TlposiBisitoniuii CHOCOOHOCTH K HENPEPHIBHOMY pPa3BUTHIO B 00JaCTH
po(hecCHOHANBHBIX KOMIETEHIINN U MEXIUCIUIUIMHAPHBIX 3HAHUM.

JIP 30 OcyuiecTBasOMUNA TOUCK U HCIOJIb30BaHUE MH(OpMALUU, HEOOXOIUMOMN st
() PEKTUBHOTO BBIMOJHEHUSI PA3JIMUHBIX 3a/1ad, NMPO(ECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

®dopmoii aTTecTaluu 1Mo yueOHON JTUCHUILIMHE SBIISCTCS 3a4€T ¢ OLEHKOIA.



2.Pe3yabTaThl 0OCBOCHHS YUeOHON AN CUMIIIMHBI, MO/AJIeKAlUe POBepKe.

2.1. B pesynpraTe aTTecTalli M0 Y4€OHOW NUCIUIUIMHE OCYIIECTBISIETCS KOMIUICKCHAS

IpoBepKa CIEAYIONIMX yYMEHUW M 3HAHUM, a TaKkKe IUHaMUKa (OPMHUPOBAHUS
o01ux, MpohecCUOHANBHBIX U KOMIIETCHIIMM, JTMYHOCTHBIX PE3YyJbTAaTOB B paMKax

IIporpaMMsbl BOCIIMTAHHA.

BBISIBIIATD U
3¢ PEeKTHBHO UCKATH
uHdopMaIuio,
HEOOXOIUMYIO JIJIS
pEIICHUS 3a1a9u
W/WIU TIPOOJIeMBbI

OCHOBHBIE UCTOUYHUKU
uH(popManuu u
peCypCHI ISl peIIeHUs
3a/1a4 u/uiaM npooieM
B Mpo(heCCHOHATBLHOM
W/WJIA COLUAIBHOM
KOHTEKCTE

BJIQJICTh AKTyaJIbHBIMH
METO/IaMH pabOTHI B
npodeCCHOHAIILHON 1
CMEXHBIX chepax

METO/IbI pabOThI B
npodecCUOHATILHON 1
CMEXHBIX chepax

OIICHHBATh PE3yJIbTAT
U TIOCIICJICTBUS CBOUX
JIEUCTBUN
(caMOCTOSITETLHO WIIH
C TTIOMOIIIBIO

MIOPSIJTOK OIICHKH
PE3YNIBTaTOB PEIICHUS
3a1aq
npodeccCuoOHaATbHON
JEATCTLHOCTH

Kon
OK, YMmerhb 3HaTh BaaneTh HaBBIKAMU
MK
pacro3HaBaTth 3aja4uy
W/WIY IpooIeMy B aKTyaJIbHBIN
podheCCHOHAIBHOM npodheCCUOHANIBHBIN 1
W/WJIA COLUAIBHOM COITMAIBHBII
KOHTEKCTE, KOHTEKCT, B KOTOPOM
aHaJU3UPOBATh U MPUXOIUTCS paboTaTh
BBIJICTISTH €€ U KUTh
COCTaBHBIE YaCTH
OMPENIEIIATh ATAIBI
DCTICHIA 33 1a4H, CTPYKTypa IIaHa JJIS
COCTaBJIATH IUIaH PYKLYP
. pelleHus 3a/a4,
JEeUCTBUSA,
aNTOPUTMBI
pear30BbIBAThH
. BBITIOJTHEHUS padoT B
COCTaBJICHHBIH TIJIaH, .
npodecCUOHANILHON 1
ONPEACsATh
CMEKHBIX 00J1aCTsIX
HEO0OXOIMMBIC
OK 01. | pecypcsl -




HACTaBHUKA)

OIpCACIATh 3aJavun

JUTSE TIOMICKA HOMEHKJIaTypa
uHpopmaruu, HH(pOPMAITMOHHBIX
TUTAHUPOBATH MPOIIECC | ICTOYHHUKOB,
MOWICKa, BEIOMPAThH MIPUMEHSEMBIX B
HEO0OXOIMMBIC npodeccCuoHaTbHON
WCTOYHHUKHU JEeSATeTLHOCTH
uHbOopMaIuu
BBIJICTISITH HanOoJIee
3HAYUMOE B ITEpPEUHE
uHpOpMaITUU
popmarm, IIPUEMBI
CTPYKTYpHUPOBAThH
CTPYKTYPHUPOBAHHUSI
MOJTy4aeMyto
uH(popmaun
uHdopMaIuio,
oQOpMIISTH
pe3yibTaThl MOUCKA
OIICHUBATh
dbopmat odopmiieHUs
MPAKTUIECKYIO
pE3yJIbTATOB MOUCKA
3HAYUMOCTh
OK 02. uHdopMaIuu -
pE3yNIbTaTOB MOUCKA
MPUMEHSTH CPEICTBA | COBPEMEHHBIE
UH(OPMAITMOHHBIX CpelcTBa U
TEXHOJIOTUH JJIs1 YCTPOMCTBA
perieHus uH(pOpMaTH3AIINH,
npoEeCCHOHANIBHBIX | OPSIOK UX
3aj1a4y MIPUMEHEHUS U
UCTIONIb30BaTh IPOrpaMMHOE
COBPEMEHHOE o0ecrievyeHue B
IPOrpaMMHOE npodeccuoHaTbHOM
oOecIicueHue B JIESITCIIbHOCTH, B TOM
npodeccuoHaNbHON qucie uu@poBbie
JIESITENIBHOCTH CpeacTBa
UCII0JIb30BATh
pas3nuyHbie IU(PPOBHIE
cpencTBa Jist
perieHus
poheCCHOHATBHBIX
3a1a4
ONPENENAITh OOBEMBI pa3paboTKu
Ha3HAYCHUE U
3eMJISTHBIX padoT, " TEXHOJIOTHYECKHIX
YCTPOWCTBO MAIINH U
I[IK 2.2. | moTpebHOCTH . MPOLIECCOB TEKYIETO
CPEICTB MaJIoi
CTPOUTENHCTBA B COJIEepKaHus,

Marcpuaaax Il

MCXaHH3allun

PCMOHTHEIX H




BEPXHETO CTPOEHUs
yTH, MallIMHAX,
MeXaHu3Max, padouei
cuiie JIst
MIPOU3BOJICTBA BCEX
BUJIOB TyTEBBIX pabOT

CTPOUTEIBHBIX PA0OT

ONpeeNaTh O0bEMbI
3eMJIIHBIX padoT,
NOTPEOHOCTH
CTPOUTEIHCTBA B
MaTepuanax s
BEPXHEIr0 CTPOEHUS
yTH, MaIlIUHAX,
MeXaHu3Max, paboueil
cuiie AJis
IIPOU3BOJICTBA BCEX
BUJIOB ITyTEBBIX paboOT

OpraHU3alHUI0 U
TEXHOJIOTHUIO paboT 1o
TEXHUYECKOMY
00CITy>KUBaHUIO MyTH,
TEXHOJIOTUYECKHUE
IIPOLIECCHI PEMOHTA,
CTPOUTENBCTBA U
PEKOHCTPYKIMH MyTH

OCHOBEI
AKCIUTyaTalluH,
METOIbI TEXHUUECKOU
IMarHOCTHUKU U
oOecrieueHus
HaJIC)KHOCTU PabOTHI
JKEJIE3HOIOPOKHOTO
yTH




3. OueHka ocBOeHMs Y4eOHOM AMCUMIJIMHBI:

3.1. ®opmbl U METOJBI KOHTPOJISL.

[IpeameTOoM OLIEHKM CIy>)KaT yMeHus M 3HaHus, npeaycmorpeHHele PI'OC mo

mucuumiauHe OI1.03 Texnuueckas MexaHuKa, HalpaBJIEHHbIE Ha (HOPMHUPOBAHUE OOIINX
U NpOPECCHOHANBHBIX KOMIIETEHIUH, a TaK)K€ JIMYHOCTHBIX DPE3YyJbTaTOB B paMKax
IPOrpaMMBbl BOCIIUTAHHUS.
KoHTposib ¥ oneHka pe3yjabTaTOB OCBOEHUS YUEOHOW NHUCHUUILIMHBI OCYLIECTBISETCS
npernojaBaTesieM B MpoIlecce MPOBEACHHS MPAKTHUECKUX W JTAOOPAaTOPHBIX 3aHATHUH,
KOHTPOJIbHBIX pa0OT, a TaKKe BBIMOJHEHHUS OOYYaIOIIMMUCSA TECTOBBIX M JOMAIIHUX
3agaHuil. [IpoMeXyTOUYHBINT KOHTPOJb MPOBOIUTCS B (OpPME KOHTPOJBHBIX paboOT U
UTOrOBOI'O OIpOCAa: BBINOJHEHBI M 3aYTEHBl BCE JIAOOpPATOPHBIE M MPAKTHUYECKHE
paboThI; BBIIIOJIHEHBI HA MOJOKUTEIBbHYIO OIIEHKY KOHTPOJIbHBIE paboThl. MTOroBbIit
KOHTpOJIb B (popme 3auera.



KoHTpo.b 1 0nleHKa 0CBOeHUsI y4eOHOH JUCHUIIMHBI 110 TeMaM (pa3aesiam)

duement Y]]

q)OprI H METOAbI KOHTPOJIAA

Texkyumui KOHTPOJIb

Py0exHbIi KOHTPOJIb

IIpoMeskyTOYHAS aTTECTALAS

DopMbI IIposepsiembie Dopmbl IIpoBepsiemblie dopma IIpoBepsiemblie
koHTpoas | OKJIIK, Y, 3,JIP | kourpoasi | OKJIIK, VY, 3,JIP | koHTpo.s OK.IIK, VY, 3,JIP
Pa3nen 1. OcHOBBI 3 OK 1, OK 2, 3 OK 1, OK 2, JIP10,
TeopeTHYeCKOH JIP10, JIP13, JIP13, JIP27, JIP30
MCECXaHUKH JIP27, JIP30
Tema 1.1. Ctatuka. | YO,CP |OK1,0K2,JIP10,| KPNel |OK1,0K2,
OcHoBHbBIE JIP13, JIP27, JIP30 JIP10, JIP13,
NNOHATHHA U .HP27, JIP30
AKCHMOMBbI CTATHUKH
Tema 1.2. Ilnockana | YO, IIPNe | OK 1, OK 2, JIP10,
cucreMa CuJl. 1, IIPNe2, | j1P13, JIP27, JIP30
ITPNe3,
ITPNe4, T
Tema 1.3. CtaTuka YO,CP |OK 1, OK2,JIP10,
COOPY:KeHHUH. JIP13, JIP27, JIP30
Tema 1.4. YO,CP |OK1, OK2,JIP10,

IIpocTpancTBeHHast

JIP13, JIP27, JIP30




CucremMa CuJI.

Tema 1.5. YO, IIPNe | OK 1, OK 2, JIP10,
Kunemartuka. 5T JIP13, JIP27, JIP30
Tema 1.6. YO, T, |OK1,OK?2,JIP10,
Jlunamuka. ITPNe6 CP | JIP13, JIP27, JIP30
Pa3znea 2. OK 1, OK 2, JIP10,
ConporusJjieHue JIP13, JIP27, JIP30
MaTepHAJIOB.
Tema 2.1. YO, T |OK1, OK2,JP10,
ConporusJjieHune JIP13, JIP27, JIP30
MaTepPHAaJIoOB,
OCHOBHBIC
IMOJIOKCHUA.
Tema 2.2. YO, JIPNe | OK 1, OK 2, JIP10,
Pacrsizkenne u 1,T JIP13, JIP27, JIP30
CKaTHue.
Tema 2.3. Cpe3 u YO,JIP |OK 1, OK 2, JIP10,
CMSITHE. Ne2, T, | JIP13, JIP27, JIP30
Cp
Tema 2.4 CaBur u YO, T, |OK1, OK2,JIP10,
Kpy4eHHe JIP Ne3 | JIP13, JIP27, JIP30

Tema 2.5. U3runo.

YO, JIPNe

OK 1, OK 2, JIP10,




4, T JIP13, JIP27, JIP30

Pasnen 3. Jleranan 3 OK 1, OK 2, JIP10,
MEeXaHU3MOB U JP13, JIP27, JIP30,
MAaIlIuH. K 2.2

Tema 3.1. YO, T |OK1,OK2,JP10,
OcHoBHBIE JIP13, JIP27,

NOHATHA H JIP30, TIK 2.2
onpeaeJeHus.

Coenunenus
JeTaJjieli MalluH.

Tema 3.2. YO, JIPNe | OK 1, OK 2, JIP10,
MexaHuuecKue S, JIPNe 6, | JIP13, JIP27,
nepenauu. Jdleraam T, CP JIP30, TIK 2.2

U cOOpOYHBIE
CANHUIIBI nepezlaq.




Koangukarop oueHOYHBIX CPeCTB

OYHKIUOHAIBHBIN

MPU3HAK

OLICHOYHOI'O
cpeAcTBa (TUIT KOHTPOJILHOTO 3aaHusl)

Koa ouenounoro cpencraa

Y CTHBIN OITpocC YO
[Tpaktruueckas pabora Ne n ITP Noe n
TectupoBaHue T
Kontponbnas pabora Ne n KP Non
3amaHus A5 CaMOCTOSITENTbHOM PaboThI CP

- pedepar;

- TOKJIas;

- cooOl11IeHHE;

- OCCE.

PasHoypoBHEBbIE 3a/1auun u 3ananus | P33
(pacuétHble, rpaduyecKue)

Pabouas terpans PT
IIpoekr IT
JlemoBas urpa AN
Keric-3amaua K3
3auét 3
JHubdepennmpoBaHHbIii 3a4€T 3
DK3aMeH C)




3aI[aHI/IH AJIF OI€EHKHU OCBOCHHUA NTUCHUIIJINHBI

KoMmiexkT 3agannii
JIJISI KOHTPOJIbHOM padoThbl Nel
10 JUCHHUILINHE
OIl. 03. Texnuueckan mexanuka
OCHOBHOI npo(eccHoHaNbLHON 00pa30BaTE/IbHOM POrPaAaMMBbI
no cnenuajbHocTu 23.02.08 Cmpoumenscmeo sicene3nvix 0opoz, nyms u nymeeoe
X034UCME0
(ba3zoBasi HOArOTOBKA CpeHero nNpodeccuoHATBLHOr0 00pa30BaHNUSA)

KonrpoabHas padora no reme «Ilnockas cucrema cuin»

Bapmuanr 1.
1. Onpenenuts peakuuu onop 6anku AB.

F=40xun
M=35xH*m g=10 xH/m
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2. OnpenenuTh peakiuy )KeCTKOM 3a1eTKH.

F=50xH M= 40 kH*m

s g =20 xkH/m
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3. Onpenenutsb ycunus B ctepkusax AB u CB.

ANBNEANANANANANANANA RN

,2 kKH

F1:0,8 kH

v

Kontpoabnasi padora Nel mo pasgeny «Craruka»

Bapuanr 2.

1. Onpenenuts peakiuu onop 6anku AB.

q=20 xH/m

F=30xH

M=40xkH*m
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N
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2. OnpenenuTh peakIuy KeCTKOM 3aJ1eTKH.

F=10xH M= 60 kH*m

? =10 xkH/m
e Ly
d —
3m 3m
3. Onpenenutsd ycunus B ctepxkusax AC u BC.
F=200H

Kontpoabnasi padora Nel no pasgeny «Craruka»

Bapuanr 3.

1. Onpenenuts peakuuu onop 6anku AB.

F=10 xH M= 30 kH*m
g =20 xkH/m >
|
A Z&__;,_H_.L_LL.LJJ | - 7;,
A7 «— 77
1M 3Mm 1M

2. OnpeienuTh peakiuy KeCTKON 3aIeTTKH.



g =20 xkH/m

F=20xH

RERIN
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M= 40 kH*m
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3. Onpenenuts ycunus B ctepxHsix AC u BC.

ANANANANANNANANANY

o I F=100H

KounrpouabHas padora Nel no pasgeny «Craruka»

Bapuanr 4.

1. Onpenenuts peakuuu onop d6anku AB.

F= 15xH M= 25kH*m
DE— g =10 xkH/m
A
A M
ri A7 , <
1M 2M 2M

2. OnpeenuTh peakliiuy KeCTKON 3aIeTIKH.

Fi=20ckH M=40 xH*wm

_'/’60

F2=16 kH

[



3. Onpenenuts ycunus B ctepxkusax AC u BC.

F1=3.5 kH

Kontpoabnasi padora Nel no pasgeny «Craruka»

Bapuanr 5.

1. Onpenenuts peakuuu onop 6anku AB.

P F=25kH

v

M= 23 xkH*m F=14xH
-— g=12 xkH/m
A B
A7
B
Im | 4 M 2

2. OnpeienuTh peakiiuy KeCTKON 3aIeTTKH.

M= 40 kH*™m
—

F1= 20xH F2=16 xkH

3

ANV




A
\ 4
A
\4
A
N

3. Onpenenuts yeunus B ctepxHsax AC u BC.

§_7KH

<
C
30
F2: 9 kH
A B

Kpurtepum onenku:

—  «5» (OTAUYHO) - €CJIM CTYJICHT B MTOJTHOM 00BbEME BBITIOJIHUII BCE 3aJIaHMs, POSBUB
CaMOCTOSITENIbHOCTh U 3HAHUS MEKIIPEAMETHOTO XapaKTepa.

—  «4» (Xopomio) - eciu CTYJIEHT BBIMOJHWI (5 % 3agaHuii, © B HUX COJAEpKaTcs
HEJI0YEThl WM OJHa He rpy0asi omurOKa; MpU OTBETE HAa MOCTABJICHHBIE BOMPOCHI UMEI
HE3HAYUTEIbHBIE 3aMEYaHUs U MTOMPABKU CO CTOPOHBI MpEnoiaBaTesl.

—  «3» (YIOBIETBOPUTEIIBHO) - €CIU CTYACHT BBITIOJHWI 3a7aHus 0osee yem Ha 50 % u
paboTa CoepKUT HEAOUETHI UITU IBE-TPU HErpyObIie OMIMOKHU WA JIBE TPyObIe OIIHOKHY;
—  «2» (HEyIOBIETBOPUTEILHO) - €CIIM CTYACHT BBIMOJIHWI padoTy MeHee yeM Ha 50
% win paboTta coepKUT 0osiee ABYX I'PpyObIX OMIMOOK WM HE MPUCTYIUII K BHIMOJHEHUIO
paboTHI.



IIpakTHyeckas padora Ne 1
Tema: OnpenesieHne paBHOAEHCTBYIOLIEH IVIOCKON CUCTEMbI CXOASIIIIMXCH CHJL.
eab padorsl: HayyuThes onpeaeasiTb PAaBHOACHCTBYIOLIYIO IJIOCKOM CHCTEMBI
CXOASIIIUXCS CHJI

PacueTHrnie ¢popmyinbl
Pasnodeticmsyrowag cucmemvl cua

Fo=\/F& +F%; Fsz=) Fu; Fgy=) Fy,
0 0

roe Fyz, Fyy — npoexkuun paBHOOEMCTBYIOIIEH H& OCH KOOPIHHAT;
Figy Fiy — npoexkumn BeKTOPOB-CUJI CUCTEMBI Ha OCH KOOPOMHAT.

rie ay, — YIroJl paBHOZENCTBYIOLElH ¢ ockio O.
Ycaosue pasrosecud

n
ZFkx=0;
0
S Fry = 0.
0

Ecnu niockast cucteMma CXOOAIINXCsa CHUII HaXOOUTCA B paBHOBECUN, MHO-
rOYTOJIBHUK CHJI OOJI2KEH OBITH 3aMKHYT.

ITpumep 1. OnpenesieEne paBHOOEMCTBYIOIIENA CUCTEMBI CUJI

OnpenenuTs pPaBHOOENCTBYIOLLYIO IIJIOCKOM CHCTEMBI CXOHSAIIMXCS
CWJI aHAJIMUTUIECKMM U reomerpudeckumM crocobamu (puc. I11.1). ITano:
Fy =10xH; F, = 15kH; F5 = 12xH; F, = 8xH; F; = 8«H,

a1 = 30°%; as = 60°; ag = 120°; ay = 180°%; a5 = 300°.
Pewenue

1. OmnpemenuTs PaBHOOEHCTBYIOIIYIO AHAJIUTUYECKUM CIOCOGOM
(puc. I11.1a).

( F1:=10-cos 30°=8,66 xH;
Fo,=15-c0s60°=7,5xH;

¢ Fs5,=-12-c0s60°=—-6xH; )

| F5,=8-cos60° =4 xH, )

FE:!T:ZF’CJ’J;
Fy,.=6,16 xH.




( F1y=10-cos 60° =5 xH; )
Foy=15-cos 30° =12,99xH;
—19. o_ - Fry=3_ Fiy;
¢ giy:(lf cos30°=10,4xH; Fiy—21,49 xH.
y =Y

F5y=—8-c0s30°=—6,9xH; )

\

Fy=\/F}, +F%,; Fr= \/6,162 + 21,49% = 22,36 xH;

Xz 6a16
——— = — == 0,2755; = 740-
FE COS 3y 22,36 . 18550
2. OnpeneJme paBHO,HefICTByK)IIIYIO rpadonqecxnm CII0cOb0M.

COS ayy =

F,

6)

Puc. 111.1

C nomoisio TpancrnopTupa B Mmacmrabe 2MMm = 1 kH crpoum mmoro-
yroneruk cun {puc. I11.16). Usmepenuem onpenmenseM MONyJib PaBHO-
flekcTRYIONIEN CUITE M YTOJI HAKJIOHA ee K ocn Ox.

PesyneTaTh pacyeToB He OOJXKHHEI OTIAMYATHCL Gonee yeM Ha 5 %:

FE“““FE’P-mo%gs%. ‘
FEau



PacuyeTHO-rpadpuueckas pabora 1

Onpedeaenue pasnodeticmsyroujeli NaocKotl cucmembl Cro-
OHUUTCH CUA GHAAUTNUNECKUM U 2E0MEMPUNECKUM cnocobamu

3ananue. Ucnonniys cxemy puc. I[Il.la, onpenenures paBHONEN-
CTBYIOILLYIO CUCTEMBI CUJI.

Bapuaunr

[Mapamerp

5

F, xH 12 8 20 3 6
F5, xH 8 12
Fs3, xH 6 2 10 | 12 | 15
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[Ipu 3amuTe paboOThl OTBETUTH HA BOIPOCHI TECTOBOIO 3a/IaHMUS.



Bomapochst OTerETB:HI K o x
1. OnpenenurTk NPoEeKUIMN paBHOOEeHCTBY OIS Ha Ry = 4,99xH 1
ock Ox npu F = 10xkH; F> = 20xH; F3 = 30xH.
R, = 7,89xH 2
y F2
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R R. = —3,18xH 3
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F3 R; = 6,55 xH 4
2. OnpenenuTs BEINMYUNHY PaABHONEHCTBYIOLUEH CHJIbLI 23,66 kH 1
IO ee U3BECTHRIM npoekumsam: £, = 15 xH;
R, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
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IIpakTnueckas padora Ne 2
Tema: OnpenesieHne peakuuii IAPHUPHO-CTEPKHEBON CUCTEMBI.
Heab padorsl: HayuuThes onpeaeasiTb IIAPHUPHO-CTEPKHEBOI CHCTEMBI.

Teopernyeckue MoJ0KeHU.

['py3n nonseleHsl Ha CTEPXKHAX M KaHATaX ¥ HaXOmATCA B PaBHO-
Becun. Onpenenntk peaxuuu crepxueir AB u CB (puc. I11.2).
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g R
> RI () 2
g <€ X
g 301 45°
-~ F].
F =20kxH
9 Puc. I71.2 )
Pewenue

1. OnpenenseM BepoaTHBIE HamnpasieHus peakumit (puc. I11.2a).
Meicnenno y6upaem crepxeds A B, npyu atom crepxens C' B onyckaercd,
CTIENIOBATENILHO, TOUKa B OTOOBUraeTcCs OT CTEHb: HA3HAYEHNE CTePXHSA
AB — TanyTb TOuky B k creHe.

Ecnu y6pare crepxens C B, Touka B onycTurcs, clnenoBaTeNbHO,
crepxeHs CB nonnepxuBaeT TOUKy B CHU3Yy — peaklus HanpaBlieHa
BBEPX.

2. OcBoboxnaeM Touky B ot cBasu (puc. I11.26).

3. Bribepem manpasnenue oceit xoopauHaT, ock Or coBnanaer ¢
peakuumein R;.

4. 3anuireM ypaBHEHHs PaBHOBeCHS TOUKU B:

S Fiz = —R; + Ryc0s60° + F3 cos45° = 0,
0

n
Y Fiy = Rac0s30° — Fy — F5cos45° = 0.
0



5. Y3 BrOpOro ypaBHEeHHA MOJIy4aeM:

F1 + F; cos 45° 104+20-0,7
— : Ry =

Ry cos30° ~ 0,866

= 27 87 kH.

V3 nepBoro ypaBHeHUs IOJLY4YaeM:
Ri = Rycos60° + Focos45°; Ry = 28,07kH.

Brison: crep:xkenr AB pacramyr cunoit 28,07 kH, crepxens CB

cxar cuoit 27,87 xH.

IIpumMeuanue Ecmmnpu pereHun peakuus CBA3M OKaXeTCH

OTPULATEILHON, 3HAYNT, BEKTOP CUJIEL HAIIPABJIEH B IPOTHUBOIOJIOXKHYIO
CTOpPOHY.

ALLLAAAENAA AN NN ANV

B nanHOM cliyuae peaklMy HAIIpAaBJIEHBI BEPHO.

Sanauue. Onpenenurs peaxuun crepxueit AC u AD (puc. I11.3).

BapuaHT

Ilapamerp

G,xkH |40 |35 |48 |60 |75
o, tpan |60 |45 |75 |60 |45

B, rpan |15 |30 (30 [15 |45
G[] ~, rpan |60 |45 |60 |75 |75

D
Puc. I11.3

[Tpu 3armmTe paboT OTBETUTH Ha BONPOCH! KAPT C TECTOBLEIMU 38IaHUAMHU.



Bomapochst OTerETB:HI K o x
1. OnpenenurTk NPoEeKUIMN paBHOOEeHCTBY OIS Ha Ry = 4,99xH 1
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IIpakTnyeckas padora Ne 3
Tema: Onpenenenue peakiuii B onopax 0aJ04HbIX CHCTEM.
Hean padorsi: HayunThes onpenesiTh peakiuu Onop 0aJ04HbIX CHCTEM.

OcHoBHBIE DOPMYJIBI U NPEANOCEIJIKM pacdeTa

Budwt onop 6asox u uz peaxyuu (puc. 112.1)

;7577 6) /gﬁxﬂ

Puc. 112.1

Momenmuvr napvt cua u cuavt omuocumeavno mowxku (puc. [12.2)

% F
a
@ I () m=Fa
M
a) 6)

Puc. I12.2

I'nasnbiti sexmop

n 2 n 2
P = (2 ka) ' (Z Fky) |
0 0
Taaenviti momenm
n
Mmo = kao.
0

Yceaosud pasnosecus
n

n n
1. S Fe=0; Y Fry=0; > m(Fr)a=0.
0 0 0
n
ITposepka: » m(Fi)p = 0.
n 0 n n
2. 2 Fex=0; > m(Fx)a=0; %m(Fk)B =0.
0 0

n
Iposepka: ), Fi, = 0.
0



PacueTHo-rpadpuueckan pabora 1

Onpedeaenue peaxyuti 6 onopar 6aL0UHBLL cucmem nod
deticnsuem cocpedomouerHbiT Cul U Nap Cut

3ananme 1. OnpenenuTh BeINYUHBl peakInil B OIIOpE 3allieMJIEH-
Hoi1 6anku. [IpoBecTr IpoBepky NMpaBUIILHOCTH PeEILEHHU.
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Bapuant

ITapamerp

Fi,xH |10 |12 |14 |16 |18 | 20 {22 |24 | 26 |28
F,,xH |44 |48 (7,8 |84 (12 [12,8 [17 |18 |22,8 |24
m,xHM |14 |13 [12 {11 |10 | 9 8 | 7 6 5

a, M 0,2 /0,2 /0,3 |0,3 |0,4 |04 |0,5|0,5 0,6 |06




3anaune 2. OnpenennTh BeMNYMHBI peaklUWil B IIAPHUPHEIX OIO-
pax 6anku. [IpoBecTn npoBepKy NpaBUJILHOCTH DEIICHM.
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Bapuant
ITapameTp
112345167819 ]10
F,xH |10 |20 |30 |40 |50 |60 |70 |80 [90 |100
g, kH/Mm | 2 |2 |2 |2 (2 |4 |4 |4 (4] 4
m,kH-M |15 |25 |35 [45 |55 |45 |35 |25 |15 | &
a, M 0,4 |04 |04 |0,4 |04 |06 |0,6 |0,6 |0,6 |0,6

HpH 3aimTe paﬁo'r OTBETUTH HA BOIIPOCHI KapPT C TeCTOBEIMH 3aJaHUAMM.



Bonpocu

OTBEeTHI

Kon

1. HaifTu rnaBHbIfl BEKTOP CHCTEMbI CHJI, €CJIM: 5kH 1
F, = 2xH,
F> = 3xH, 11 xH 2
F3 = 5kH,
F4=F5=8KH; 12xH 3
nuamMeTp xoJseca 0,8 M.
16 xH 4
2. Hajinure riaBHBLIA MOMEHT CHCTEMBI. 49,14 xH-m 1
enTp npuBeneHus Haxonurcs B Touke C.
52,32xkH-Mm 2
15xkH
. 8 xH 54,14 xH-Mm 3
5kH 1m 33 2m Im T
A '
10xH 64,14 xH-M 4
3. IIpuBonuTCs ypaBHeHMe PABHOBECHs IJIA OIpene- F3 cos 60° 1
NeHnsa peaknuu B onope A. OnpenenuTe, Kaxoro
YlleHa ypaBHEHUs He XBATaeT: F; cos 30° 2
Rya -84+ F - 5—m+Fz-1+---=0.
a m 2 ARyB —F5sin 60 3
Ry, 60° R Fs
& xB AIB
s - -
i 1 —F, - 25in 60° 4
3m 3m 2m 2M 2+ 2sin.60
i
Bonpocwu OreetTwn |Kon
4. HaiiTy riaBHBIA BEKTOP CHCTEMEBI CHT. 2xH 1
y 120 vH 4xH 2
m= kHm =2k
F=10«H q=4KH/M — :]—ZRH/M
Vodddddy
i
ok . - < 6 xH 3
5m —>» 3wm
8xH 4
5. Onpenennte anre6paudeckyio CyMMy MOMEHTOB 7TxH-M 1
OTHOCHUTENBHO TOYKHN B.
26xkH-m 2
y
g=4xH/™M =50 kHWN\ F=20kH
— —>
N\ L 4 60“ 42,3 KH’M 3
A B *
F=10xH
P
Im 15Mm Zm > 68,3 xH-m 4




IIpakTHyeckas padora Ne 4
Tema: OnpeneneHue HEHTPA THKECTH COCTABHBIX CEYEHMH.
Hean padorel: HayunThcs onpeaessiTh MOM0KEHHE HEHTPA THAKECTH CJI0/KHBIX

reomerpuyeckux ¢uryp.

OcHoBHBIE HOPMYJIBI ¥ NPEANIOCHIIKM pacyeTa

Ienmpor masxcecmu npocmetiwuzr cevenut (puc. I13.1)

¥,

h % 77 & ? DV
4 /3 Z// 55 0% 7 e R
/3 b
a 6) 8)
Puc. I13.1

I'eomempuueckue zapaxmepucmuky CTAHOAPTHEIX HPOKATHEIX
npoduient B Ipunoxenun 2.

Memodu pacuema:

1) MeTon cUMMETPUH;

2) MeTon pa3feneHus Ha IPOCTHIE YACTH;

3) MEeTON OTPHUIATELHEIX TIOMIAIEI.

Koopdunampl yenmpoe masicecmu cAOHCHBIT U COCTNABHLIE CEXeHUT:

n n
> Arzi > Ak
0 0
To=——7F—; Yo =——7F—
A ] y A b)
roe Ay — muowanu yacTell CeueHus; Ty; Yr — kKoopamHaThl LT wacreit

n
cedeHnss; A — cyMMapHas IIIoLaIb cedennus, A = Y Ay.
0
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Bapuant
ITapametp

1 2 3 | 4 5 6 7| 8 9 |10
B, MM |100 {110 {120 |130 |140 {150 |[160 [170 |180 {190
b, MM 60 | 70 {80 | 90 |100 {110 |120 {130 |140 |150
H,mMm |80 |90 [100 {110 |120 |130 |140 [150 |160 |170
h, MM 50 |60 {70 [ 80 |90 |100 |110 120 [130 |140
R,mva |20 |25 |25 (30 |30 |40 {40 |50 [ 50 |60
3anauue 2. OnpenennTh KOOPAMHATHI IEHTPA TAXKECTU COCTABHO-
ro ceuenus. CedeHus COCTOAT U3 JIMCTOB C TNONEPEUYHEIMM pasMepaMU

a X & u npokatHex npoduneir no OCT 8239-89, I'OCT 8240-89 n
I'OCT 8509-86. Yronok BeIGMpaeTcs HANMEHBUIEH TOJIIUHEI.
Pasmeps! crannapTaeix npodusneit B [Ipunoxenun 1.
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Bapuant
[TapameTp

1 2 3 4 5 6 7 8 9 |10

Ne mBenmepa | 18 [18a | 20 |20a | 22 |22a | 24 |24a | 27 | 30
Ne npytaBpa | 18 [18a | 20 |20a | 22 [22a | 24 |24a | 27 | 30
Ne yronka 8 8 9 9 (10 |10 {11 |11 12,5 | 14
a, MM 180 200 |200 |220 (220 |240 {240 |260 | 270 [300

4, MM 5} 5 ) 5) ) ) 6 6 6 6

IIpu 3ammure paboT OTBETUTL HA BOIMPOCH TECTOBOIO 3aMaHUA.

Tema 1.6. CraTuka.
LlenTp TsaxecTHn Teia

Bonpocwu OTBeTH Kon
z Gk:ck Z kak
1. BrifpaTs thopMymnel njsg pacyeTa o = : 1
paTk (opmy p B ye 2 Gy
KOOPIMHAT LEHTPa TSAXKECTH Tella,
COCTABJIEHHOTO H3 OOBEeMHBIX dacTeil. Tre z brZi Yo Z £ry 2
E £y z £
oo = > Arzi . ye Z Ary 3
> Ag S A
zo = Y Vizk  yo Z Vi 4
S Vi Vi
2. BpluMCcIUTEL cTATUYECKNH MOMEHT 9.10% mm3 1
IAHHONU MJIOCKON GUrYPBI OTHOCUTENILHO
ocu Ozx. 27 - 10°% mm? 2
=) 36 - 10% MM 3
60
€ & 42 - 103 mm?® 4




ITpomomxeune

Bonpoch

OTBeEeTH

Kon

3. OnpenennTh KOOPAMHATEI LIEHTPA TH-
)kecTH GUryphl 2 oTHocUTeNbHO oceil Ox
u Oy; a = 80 MM; b = 90 MM; ¢ = 30 MM;
d=f =20MMm.

A
-

Z
2/ ¢

xTc = 15 MM, yo = 30MMm 1

e = —40MM, yc = 35 MM 2

zc = 20 MM, yc = S50MM 3

o = =20 MM, yo = 30 MM 4

4. OnpenenuTh KOOPOUHATY Yc HEHTPa TH- 64 MM 1
xkecTH ¢urypst 1 (yronok 70x70x 5) orHo-
cnrenbsHo ocn Oz (durypa 2 — mBesuiep 83 MM 2
Ne 20). y
1 95 MM 3
+
TSI ITITIIISIIIN) 2
—
% 163,5 MM 4
[9] X
5. BeluncinTh KOOPOUMHATY Yc LEHTPa 19 MM 1
TSXKECTU COCTABHOTO CEYEHHUH.
¥ 21 MM 2
210
N N
\N 17 3
o MM
<! 10 \ o
TN
N y
0 20 x 25 MM 4

50




IIpakTuyeckas padora Ne 5 (wactp 1).
Tema: Onpenesnenne napaMeTpoB NMOCTYNATEIbLHOI0 ABH/KEHHUS TeJa.

Hean paboTbi: HayunThCcsl pacCYUTHIBATH NAPAMETPhI MOCTYNATEIHLHOI0 ABHKEHHUS
TeJa.

PacueTHbie $opMyJIbl O ONpeneIeHUs
napaMeTpPOB MOCTYIIATEIBHOIO ABMXXKEHUA TeJIa

Bce Touky Tena OBMXKYTCA OOUHAKOBO.
3akoH paBHOMEpHOro asuwxenus: S = Sp + vt.
2
att

3aKOH paBHOMEPEMEHHOro aBikeHns: S = Sp + vot + -

3pecs Sy — Ty Th, MPOMIEHHBIN OO HAYAJIa OTCYETa, M;
vo — HavYaJIbHAad CKOPOCTh IBHXEHMs, M/C;

a; — TIOCTOSHHOE KacaTelbHOe yCKOpeHue, M/ c?
Ckopocth: v = §'; v = vg + at.

Yckoperne: a; = v'.

3akoH HepaBHOMepHoro apmxenus: S = f(t3).

KunnemaTnueckne rpaduky IOCTYNaTENIBHOIO HNBMXEHUA MPENCTa-
BJIeHH! Ha puc. 114.1.

S v S va tz
S = So+v‘,t+%
S=S5,+vt a, = const _—"
D= vyt a;t
v = const
S, So
(%1}
0O tC O t,C
a) 6)

Puc. I14.1

Pexomenaanuu AJis1 peliecHUs Pac4eTHO — rpaduyeckoilt padoTbl

1. IloncTaBuB 3amannble Ko3hduureHTH B oflllee ypaBHEHHE IBH-
2KEeHIN A, ONIPpENEJZINTE B OBUXKCHHS.

2. OnpenenuTk ypaBHEHHE CKODOCTH M yCKOPEHHS I'py3a.



3ananmne 2. JIsmxenue rpysa A 3amaso ypaBHeHuEeM
y = at? + bt +c, roe [y] = M, [t] = c. OnpenenuTs CKOPOCTD M YCKOPEHME
rpy3a B MOMEHTHI BpeMeHH {1 U i3, & TaKKe CKOPOCThb U YCKOPEHME TOUKHU
B Ha o6one Gapabana neGenxu (puc. [14.4).

NG

b

Puc. I14.4

g
e
y
A

BapuaHT
[IapameTp

1213|456 7|8]9]/[10

a,mMm/c2 |2 [0 |3 (0|3 |3 ]|2]|0]|4]0
b, M/c 0|3 |42 {01}4]0]3|4]°2
c, M 3 140|512 ]01[4(2]0]3
T, M 0,2 0,4 |0,6 (0,8 |0,5 |04 {0,3 [0,2 {0,8 |0,6
t1, ¢ 1 {2 (|114{2 |12 ({112 ]|1]2
t2, € 3 |4 |3 413143 (41314




IIpakTHyeckas padora Ne 5 (wacth 2)
Tema: Onpenesnenne napaMeTpoB BPALIATEIbHOI0 IBHKCHUS TeJla.
Heanb padorsi: HayuuThest paccuuThIBaTh NapaMeTpbl BpaliaTeJIbHOI0
JABUKEHUS TeJia.

PacueTHrule popMyJILI AN onpenejieHus apamMeTpoB
BpAallaTEJIbHOIO ABVMXEHUA

Touxu Tesna OBIKYTCS 0 OKPYXXHOCTSM BOKPYT HETIOOBMXKHOM OCH
(ocn BpalieHns).
3akOH paBHOMEDPHOIO BPAIIATENLHOIO ABIKEHUS: © = g + wt.
3aKOH PaBHONEPEMEHHOIO BPAILATE/ILHOTO NBUKEHUSA:
t2

3
<p=goo+wot+-—2-—.

3akOH HEPABHOMEPHOIO EPAILATENLHOrO NBIKEeHU: ¢ = f(t3).

3meck ¢ — yroiyl NOBOPOTA TeNa 3a BpeMsd ¢, pa;

W — YTJIOBas CKOPOCTh, pam/c;

0 — YTOJI NIOBOPOTa, Ha KOTOPHIA pa3sBEpHYJIOCH TEJI0 N0 HaJyasa
OTCYeTa,;

wp — HavaJlbHai yIJIOBas CKOPOCTh;

£ — yrioBOe ycKkopenue, pan/c?;

YrioBas cKopocTh: w = ¢'; w = wy + &t;

YraoBoe yckopeHnue: € = w'.

KunemaTnueckne rpaduki BpallaTENbLHOrO ABUXKEHUS IIPEICTABIIE-
HHI Ha puc. [14.2.

(‘P?m’S (p’(o!s
gt?
P = Py + el +——2—-
W =0, + &l
W= const
Do € = const
o0 ? (8 i
a) 6)
Puc. I74.2

Yucno o6opoToB BpaiueHus Tena: z = @/ (27).
YrnoBas 4acTOTa BpauleHus: n, o6/MuH.

2mn ™

“=7%60 ~ 30°



® [TapamMeTprl OBHXKEHMS TOYKM Bpallaio-

<1 merocs Tena (puc. 114.3):
K MA\ v — JmMHeHHasd CKOpOCTh TOYKM A:
v = wr, M/c;
ar a; — KacaTeJIbHOe YCKOpPEeHHe TOUkK A:
a; = er, M/c?;
a, — HOPMaJIbHOE yCKOpeHHe TOYku A:

Puc I14.3 an = w?r, m/c?.

PexoMennmanmum nJjia pemeHns 3amad
pacyeTHo-rpadhundeckon paboTnl

3ananue 1

1. OnpenenuTh BUIO OBMXKEHNS Ha KaXXIIOM y4YacTKe IO IIPUBENCHHO-
MY KMHEMaTU4YeCKOMY r'paduKy.

2. 3anucaTh 3aKOHEI JIBMXKEHMSA HIKMBA HA Ka)XXIoM ydacTke. [la-
paMeTphl OBMKEHHs B KOHIE KaXXJOIo Y4JacTKa SABJIAIOTCI HAYAIbHBIMH
rnapaMeTpaMi IBMXKEHUs Ha KaXXIOM IOCIIEoyIOUIEM.

3. OnpenennTs NOMHEIA YIOJI IOBOPOTA IIKWBA 33 BpEMSA BPAalllEHUS.
Wcnons3osaTs GopMyily muis nepexona OT YIVIOBOM YaCTOTH! BpallleHUsA
K YIJIOBOMY YCKOPEHMIO.

4. OnpenenuTs NOIHOE YUCIIO 0OOPOTOB IKUBA, UCTIONB3Y S hOpMyITy

¥
S on

5. Iloctpours rpadmkm YIVIOBHIX IepeMelLleHWA UM YIJIOBBIX
YCKOpEHHI.

6. OnpenenuTh HOpMaJIbHOE M KacaTeJbHOE YCKODEHMsS TOYKK Ha
obone IIKKMBa B YKa3aHHLIE MOMEHTH! BPEMEHM.

z



Pacuerno-rpadpuueckas pabora

3anaune 1. YacToTa BpallleHNs INKUBa OUAMETPOM d MEHSIeTCs CO-
ri1acHo rpaguky. OnpenenuTh NOTHOE YNCIO 00OPOTOB IIIKMBA 33 BpeMs
IBHXXEHUS U CPEIHIOI0 YIVIOBYIO CKOPOCTBh 3a 3TO Xe BpeMi. IlocTpouTts

rpaduK yriIOBBIX IIepEMELLEeHNI N YIJIOBRIX yCKopeHwiil mkusa. Omnpene-
JINTh YCKOPEHM TOo4WeK oboma Kojieca B MOMEHTHI BpeMeHM i) u ta.
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[Tpu 3anuTe paboThl OTBETUTH HA BOMPOCHI TECTOBOTO 3a/IaHUS



Bonpocu OTBeTH Kon
1. Ilo 3anaHHOMY 3aKOHY BpallleHNS Bajia PasHoMmepHOe 1
p =0, 25t3 + 4t ompenenuTL BUM NBYIKEHUS
(¢ — B panmanax; t — B CeKyHIIaX). PaBroyckopeHHOe 2
Pasrosamennientnoe 3
Ilepemennoe 4
2. 3akoH BpalllaTeJILHOI'O JIBHXKEHHNS KoJleca 6c 1
=4t — 0, 25t2. OnpenenuTsb BpeMs IO IOJIHOMX
OCTAHOBKM. 8c 2
10c 3
12¢ 4
3. OnpenenuTthk Yucio oGOPOTOB OO MOJIHONR ocTa- 0 1
HOBKU KoJIeca. HBH)KQHHG OIIMCaHO B BOIIpoce 2.
1,25 o6opoToB 2
2,55 oGopoToB 3
3,65 obopoToB 4
4. Koneco BpainaeTcs ¢ yrioBoil CKOPOCTBIO 71,7m/ c? 1
52 pan/c. Panuyc xoneca 45 mm. Onpenenurs
NOJIHOe YCKOpeHMe TodeK Ha obone KoJeca. 101,6 M/ c? 2
121,7m/c? 3
173,7M/c? 4
5. HacroTra BpallleHns Bajla MEHAETCA COrJIACHO 2530 pan 1
rpaduky. OnpenenuTs HOMHOE YUCIO 0GOPOTOB
3a BpeMs IOBUKEHHS. 385,4 2
n, o6/mun 402,9 3
420 ——
2420 pan 4
0
5 60 te




IIpakTnyeckas padora Ne 6
Tema: Onpenesienne NOTPeOHO MOITHOCTH JIEKTPOABUTATEISI.
Hean paboThi: HayunThCcsl pacCYUTHIBATH MOIIIHOCTH € Y4€TOM NOTEPbh HA TPEHHE U
CIJI HHEPUMH.

PacueTnnie ¢popmynnl

Mowmnocmp npu nocmynamesdvrom J6UMNCEHUY
P = Fvcosa,

raoe F' — nocrosunas cuna, H; v — ckopocTs aBmxenus, M/c; a — yroin
MEXy HaIllpaBJIEHUSAMU CHJIbl U IIepeMeLleHN.

Mowmocmb npu epaujenuu
P=Muw,
rne M — ppamarommit Moment, H-M; w — yrioBas ckopocTs, pan/c.
Koadpuyuenm noaeanozo deticmeusd
P[IOJI

KIIO =
P. 3aTp

’

rae Phon — Mofne3Hast MOIHOCTE, BT; Pyarp — 3aTpayeHHasd MOIIHOCTE, BT.

Cuaa unepyuu
Fyy = —ma,

rie a — yckopeHue TOuku, M/c?; m — Mmacca, Kr.

Ocroenble Ypasrenud JURAMUKY

ITocrynarensHoe nBrxenue TBepuoro Tena: F' = ma.

BpammarensHoe nBmkenune Tsepnoro tena: M, = Je,
roe M, — cyMMapHHII MOMEHT BHELIHUX CUJI OTHOCUTEIBLHO OCH Bpallie-
mus, H-M; J — MOMEHT MHepLMM OTHOCUTEJBLHO OCH BDAILCHHUS, KI'-M?;
£ — YIJIOBOE ycKopeHue, pan/c?.

PexoOMeHIalluu MO BEIIOJHEHNIO 3aJaHUs.

1. Ucnonesya npunuun Hanambepa, onpeneiuTh HATAXKEHNE KAHATa
KaOuHEL I Ta Ha KaxmoM yuacTke nsrxenus (Jlexmua 14, npumep 3).

2. OnpepennTh MaKCHMMAaJbLHOE HATIXKEHHUE KaHATA.

3. I[To MaxCUMAJILHOMY HATSXKEHMIO KaHATa ONPENeINTh MAKCIMaJIb-
HYIO NOTPe6HYIO0 MOIIHOCTE 11 MOAbeMa rpys3a.

4. Tlo samanmmoit Besmmumue KIIIT mexaHusma onpeneimTb MaKCH-
MaJIbHYIO MOIHOCTB OBUTaTeJId.



PacuyeTHo-rpadmueckas pa6ora

3ananne 1. CxopocTs KaGUHEL IH(Ta MACCOX 77 U3MEHAETCSA CO-
rnacHo rpadukaM. OnpenesNTh BEMUYMHY HATSIXKEHUS KaHATa, Ha KO-
TOPOM NonBemeHd JudT, NpU noabeMe 1 onyckanuu. [lo MaxcumanbHoil
BEIMYNHE HATNKEHUS KaHaTa ONPENeMTh NOTPeOHYIO MOLIHOCTE 3JI€K-

TPOOBUTATENA.
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[Ipu 3amuTe paboThl OTBETUTH HA BOIPOCHI TECTOBOI'O 3a/1aHMUS.




Temrr 1.14 n 1.15. IInaaMmuka. Pa6oTa ¥ MOILHOCTD.
O6ume TeopeMbl JUHAMUKN

Bonpocwum OreeTtn [Kon
1. Jlebenxoit nonanMaloT rpy3 Maccoit 300 kr 0,079 1
co ckopoctsio 0,5 M/c. MowmocTs ABUraTens
2 kBt. Onpenenurs obimit KITJ mexanusMma. 0,935 2
0,625 3
0,736 4
2. OnpenenuTh BENMYUHY TOPMO3HOM CYIIBL, 52 H 1
ecqu 3a 4 C €ro CKOpocTh yrasia ¢ 12 m/c
no 4 m/c. Cnna Tsxectn — 104 H. 159 H 2
10,6 H 3
212 H 4
3. Yemy paBHa paboTa CuJl, IPUIIOXEHHRIX K 11,25 xITx 1
NPAMOJIMHENHO OBMXKYUIEMYCS TeJLy, €CJIN €ro
CKOPOCTB yBeMumiachk ¢ 15 M/c¢ mo 25 m/c. 20 xIlx 2
Macca Tena 1000 kr.
75 kllx 3
112,5 xITx 4
4. CnnomHoN onHOPONHKIA uuHap Maccoit m | Toarko oT 7 1
BpalIA€TCA OTHOCHTEILHO CBOEH IIPONOJILHOR
ocu. OT Yero 3aBUCUT 3HAYEHME Ormur 2
MOMEHTa MHEPLUY HUIHHApa?
Orilum 3
Orl,mur 4
5. Ilon mevicTBUMEM BpaIlAIOLIIErO0 MOMEHTA, 23,8 kxr - M2 1
M = 200 H - M xoneco Bpamaercs paBHOYCKO-
PEHHO U3 COCTOAHUSA IIOKOS 1 3a 4 C €ro CKo- 48 xr - M2 2
pocTb mocturia 320 06/MuH.
OnpenenuTe MOMEHT MHEPUMM KOJIeca. 96 kr - M2 3
108 xr - m? 4




JlabopaTtopnas padora Nel

Tema: «DxcnepruMeHTaIbHOE OTNPEICTICHUE MOJTYJIS YIPYTOCTH U KO3(ppuimenTa
ITyaccona»
Hesap padoThl. DKCIEPUMEHTANIBHOE ONpeaeieHrne Moays ynpyroctu E u
koapdunrenta [lyaccona p v cpaBHeHHE UX C TAOJIUYHBIMUA 3HAUCHUSIMHU.
Oo6opynoBanme: CTeH ] yHUBEPCATbHBIN JIa0OPAaTOPHBIN MO COMPOTUBIICHUIO MAaTEPHUATIOB
CM — 2: 1 — onopHBIE€ CTOWKH, 2 — KOPITYC, 3 — MOJI3YH, 4 — IITypBaJ, 5 — kopayc, 6 —
mTU(THI, 7 — BUIKU, 8 — CTEpPKEHb, 9 — HHIUKATOP AedOopMaIui MPOPE3HOH MPYKUHBI,
10 — Tenszopesuctopsl, 11 — pazpem A NOAKIIOYSHHS u3MepuTens aedopmaiuu (puc. 2),
MUKPOKAJIBKYJISTOPBI.

Teopernueckue MoJI0KeHUs.

Monyns ynpyroctu (E) XapakrepusyeT )KeCTKOCTh MaTepHaa, T.€. ClIOCOOHOCTh
CONPOTUBIATHCA AedhOopMaIliK, ONIPEAEIIIeTCS OTHOIIEHUEM HOPMAJIbHOTO HANPSKEHUs O
K COOTBETCTBYIOLIEMY OTHOCUTEIBHOMY YJJIMHEHUIO € IIPU PACTSKEHUH MIPSIMOTO
CTEp>KHS U BbIpaxaeTcs (popMyoii:

E=ox/ex (1) wm E=F/(A*&x)=(K1*n)/(A* &x) (2)

['ne F — ycunue, pactsaruBatoiee crep:xxenb, H

€X - IpoJ0JibHAS epopMmanus,

A — TIOIIAb MOIEPEUYHOr0 CEUCHHUS CTEPIKHSA, MM2,

OX - HOpMaJbHOE HampspkeHue, H/mMm?2,

k1 — k03 puIHEeHT MPOMOPIIMOHATBHOCTH TIOKa3aHUH MHIUKATOPA, OTPasKAIOIIHIA
(aKTUYECKYIO )KECTKOCTh NpykuHbI, K1=4,95 H/MKM,

N — moKazaHue UHAUKaTopa AehopMaIiu MPOPE3HOUN MPYKUHBI, MKM.

Koaddummentom Ilyaccona Ha3piBaeTCs aOCOTIOTHOE 3HAUCHHUE OTHOIICHUS TTOTIEPEYHOM
nedopMaIiu K IPOJ0JIbHON TIPU OJHOOCHOM HANPsHKEHHOM COCTOSIHUM:

n=| €/&ex | (3)
rae: €z - momepedHas aedopManus, E€X - MPOAOIbHAS AehopMarus
IHopsinok BbIMOIHEHHS PA0OTHI.
1) Cobepute HaagKy COrIacHO PHC.2 U MPOU3BEAUTE MPEABAPUTEIHHOE HarpyKEHUE
CTEpIKHS JJIs1 yCTPaHEHUS 3a30pOB B mapHupax Harpyskou 0,5 kH. CHumMuTte nokazanus ¢

tabno U3mepurens Jdepopmanum 11 KaK10ro TEH30pE3UCTOPa M 3aHECHTE X B
TabuIy:

F, kH 1 2 3 4
TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP
X z z X
0,5 X11= Z21= Z31= X41=
1,5 X12= Z22= Z32= XA42=
2,5 X13= Z23= Z33= X43=




35 | X14= | 224= | Z34= | X44=

2) Harpyxaiite obpasen nociegorarensHo cuioi 1,5 kH, 2,5 kH , 3,5 kH,
KOHTPOJIMPYS 3HAYEHHE CUJIbI TI0 MOKA3aHUsAM UHIUKATOpa JAedopMaliuy mpope3Hoi
MPYXHUHBI Ha cToMKe. Ha kax oM ypoBHe cuiibl cHUManTe nokazanus U1 mist kaxmoro
TEH30pPE3UCTOpA.

3) Ioacunraiite CpeaHIO pa3HOCTh Mokazanuii Tadmo U (AnX, Anz) mis crynenu
narpysku AF= 1 kH. ITo popmynam:

Anx1=((X12 - X11) + (X13 - X12) + (X14 - X13))/3
Anx2=((X42 — X41) + (X43 — X42) + (X44 — X43)) / 3

Anx = (Anx1 + Anx2) /2

Anz1=((Z22 - Z21) + (Z23 - Z22) + (224 — Z23)) / 3
Anz2=((Z32 - Z31) + (Z33 - Z32) + (Z34 - Z33)) / 3

Anz = (Anzl + Anz2) /2

4) OmnpenenuTe npUpamieHue MpoaobHON 1 nonepeuHou nepopmanun Agx , A€z
COOTBETCTBYIOIIKE MpupaleHuto cuiibl F=1kH no popmynam:

Aex = Kgx * nx, Agz = Kgz * nz,

(4)

rae Kg- nena enununbl auckpetnocta U (Kgx = 0,00042 mm, Kgz = 0,0000731 mm)
5) Beruucnute npoaoabHyI0 U MONEPEeYHyIo AegopMalinio no Gopmyiam:

ex=Aex /1, €z=Agz/q, (5)

rae £= 150 MM — quinHa pabodeli 4acTH CTEPIKHS,
a = 30 MM — IIMpHHA CTEPKHS (MOMEPEUHBIN pa3Mep).

6) Beruucnure moayne ynpyroctu o ¢popmysne (2). (F=3,5 kH, A=75mm? - momaas
MOTNIEPEYHOTO CEYEHUS CTEPIKHS)
7) Berunciute koadduiment [Tyaccona no popmyne (3).
8) CpaBHUTE pe3yJbTaThl C TAOIUYHBIMU JaHHBIMU. ClieniaiiTe BBIBOJI O Pe3yjibTaTax
DKCIEPUMEHTA.
[Ipumeuanue 1. Pe3ynpTaThl BBIYMCICHUHN HOKHBI OBITH B MPEAEIaXx :
1 marepuana cranb 45: E=(1,9...2,1) * 10° MIla, g =0,25...0,3

KoHTpoJibHBIE BONIPOCHI:
1.Yto xapakrepusyet ko3 duiimeHt nomnepeunoit nepopmaruu (kod3phuimeHt
Ilyaccona)?
2.Chopmynupyiite 3aK0oH ['yKa mpu pacTsHKEHUU U CKATHU?
3.Uto xapakTepu3yet MOyJb yIpyroctu Marepuana? KakoBa enuHuIa usMepeHus
MOZYJIS YIIPYTrOCTH?



4 3anumute GOpMYITBI IS OTIPEACIICHNs] A0COFOTHOTO M OTHOCUTENBHOTO YITMHCHHUHA
Opyca?

5.Uto xapaktepusyeT npousBeneHue A*E?

6.Kak onpenensiercs aOCOMOTHOE yAJTMHEHNE CTYIIEHYAaTOro Opyca, Harpy>KeHHOIr0
HECKOJIBKUMHM CUJIaMU?

JlabopaTopHasi padora Ne2

Tema: «IIpoBeaeHue ucnbiTanuii oOpasiia Ha Cpe3»

e padoThl. DKCIEPUMEHTAIIEHOE ONPEICICHUE MAKCUMAIIbHOW CUJIBI, IOCTUTHYTOM B
MOMEHT cpe3a cTepkHA. OrnpeaeseHne KacaTeIbHOrO HAMPSKEHUS.

OoopynoBanne: CTeH T yHUBEPCAIbHBIN TJaOOPaTOPHBIN MO COMPOTUBIICHUIO MaTEPUaIOB
CM - 2: 1 — onopHas cToiika, 2 — KopIyc, 3 — kopiyc, 4 — oOpaser asst UCIIBITaHui, 5 —
BBICOKOTBEP/IbIE BTYJIKH, 6 — BUIKH, 7 — OJ3YH, 8 — OCh IPOPE3HON MPYKUHBI, 9 —
mtudT, 10 — mrypsain, 11 — uaauKaTop Aedopmaluy Mpope3Hou mpykuHsbI (puc. 3),
MUKPOKAJIBKYJISATOPBI.

Teopernuyeckue MoJI0KeHU.

Cpe3om Ha3bIBaeTCs pa3pylIeHUE MaTepHUalla CTEPKHS MO JEHCTBUEM CHJI,
MEePIICHIUKYJISIPHBIX TTPOJIOJIBLHON OCH CTEpKHS (TIonepeuHbix cui). [Ipu 3ToM B ceueHUn
Cpe3a CTCPKHA BOSHUKAIOT KaCaTCIbHBIC HAIIPSIKCHMA, BEIINIWHA KOTOPLIX OIIPCACIIACTCSA
o opmyiie:

cp=F /S (1)
F=kl1*n (2)

TJIe TCP.- KacaTeIbHOE HAMPSDKCHUE TIPH Cpe3e.
F — monepeyHas cuiia, ISHCTBYIOIIAs HA CTEPIKEHb.
S — wromaab ceYeHus, BOCIPUHUMAIOIIAS 3Ty CHIY.
k1 — sxectkocTh npyxunbl (K1= 4950 H/mm).

IHopsaok BeINOTHEHUs1 padOThI.
1) CobGepute HaJIa Ky COTIACHO pHC. 3.
J71s1 BEITIOJTHEHUSL pa0OThI UCTIONB3YUTE IUIMHAPUUECKUN CTEp>KEeHb (00pa3elr) st

ucnbITaHUM Ha cpe3 (1103. 4 puc. 2).

2) Harpy»aiite cTep>KEeHb MOMEPEUHON CUIION MOCTENEHHO JI0 TeX MOp, MOKa He
MIPOU30MAET CPE3 CTEPHKHS.

3) 3adukcupyiiTe mokazaHus WMHAUMKATOPA AepopManuu Npope3HOn MPYKUHBI B
MOMEHT cpesa — N.

4) Onpenenute cuity cpesa no gopmyse (2).

5) Onpenenure KacareabHOE HanpspkeHue mo dhopmyse (1), roe

S = (nd*4)*i; (i — xonmmuecTBO IIOIIAAEH cpe3a).

KoHTpoJibHBIE BOIIPOCHI:
1.Kakue BHyTpeHHUE CHIIOBBIE (DAKTOPHI BO3HUKAIOT MPU CABUTE U CMSITUU?
2.ChopmynupyiiTe 3aKOH MAPHOCTH KACATEIbHBIX HAIIPSKEHUM.



3.Kak o6o3Hauaercs nedopmarus mpu capure?

4.3anumute 3akoH ['yka npu clBHre.

5.3anummuTe yciaoBue NPOYHOCTHU MPH CABUTE U CMATUU?

6.Uem oTnuyaeTcs pacyeT Ha MPOYHOCTD MPHU CABUTE OJHOCPE3HON 3aKJIEHKU OT
JIBYXCpE3HOM?

7.3anummTe popMyIty Uil pacyeTa Ha MPOYHOCTb CBAPHOTO COCTMHEHMUS?

JlabopaTopHnasi padora Ne3

Tema: «DKkcnepuMeHTAIIBHOE ONPEAEICHUE MOTYJIS CIBUTa»

Heab padoThl— S5KCIIEPUMEHTAIIBHOE OIPEACIIEHHE MOAYJIS CABUTA (MOAYJISl yIPYTOCTH
BTOPOTO pOJia) IPU YUCTOM CJIBUTE.

OoopynoBanme: CTeH T yHUBEPCAIbHBIN TAOOPATOPHBIN MO COMPOTUBIICHUIO MaTEPUaIOB
CM - 2: 1,2 — oniopHbIe CTOMKH, 3 — KOpIyc, 4 — CTyneH4aTslil Baj, 5 — 6o, 6 —
PYKOSITKa, 7 — KPOHIITEHHBI, 8§ — MHIWKATOPHAs TOJI0BKA, 9 — pbiuar, 10 — moammnHuk, 11
— ynop, 12 — BuHT, 13 — noxsecka, 14 — rupu (puc. 6).

Teoperuueckue cBeIeHUS.
B npenenax ynpyrux aedopmanuii yroa 3akpydruBaHus P CBsI3aH ¢ KPYTSIIIUM MOMEHTOM
MKk crnenyromuii 3aBUCUMOCTBIO:

¢ = (Mx*t)/ (G* Jp) 1)

rae { — nHa crepkHs, JP - TOMSPHBII MOMEHT HHepIuu, G — MOAYIb YIPYrOCTH
BTOPOro pojia (MOAyJb CIBUTA).
Orcrona

G = (Mx*t)/ (¢ * Jp) )

Ha npakTtuke Moaysb cBUra OMpeAessitoT M0 MPUPAIICHUIO0 B3aUMHOTO yTriia TOBOPOTa
A@ na yuactke crepykHs amuHON £, OT IpHUpaIeHUs] MOMEHTA KPYYEHHs, KOTOPOE
paBHO:

AMx = AF*a (3)

3neck AF - cTyneHb yBenUUeHHs CHUJIbI HATPY3KH, a — JIJTMHA Jieda perdara (a =300 mwm).
Takum o6pazom

G = (AF*a*t)/ (A * Jp) 4)

Iopsiaok BhINOJTHEHUSI PadOTHI.
1) CoGepute HaJIaIKy COTIACHO PHUC.6.
2) HarpyxaliTe mojasec Ha ppryare nocieaoBareibHo rupsam 1,2,3,4 kr.
3) CHuMaiiTe Ha KaXJIOM YPOBHE TTOKa3aHUs UHANKATOpa yriomepa. JlaHHbIe 3aHeCUTe B
Ta0IuUILy:

No Bec rupwu, kr. [Tokazanus
/11 WHJIMKATOPa, MM.
1. 1 nl=




2. 2 n2 =
3 3 n3 =
4 4 n4 =

4) IloncuuTaiiTe CpeIHIO Pa3HOCTh MOKAa3aHUNM UHIUKATOPA YIIIOMEpa,
cooTBeTcTBYMOMIEee npuparienuto cuibl AF= 10 H mo popmyie:

A@ =An/h (5)

An=((n2-nl1)+(n3-n2)+ (N4 —-n3))/3
rae An - cpenHss pa3HOCTh OKAa3aHUK MHINKATOpa YriioMepa, COOTBETCTBYOIIAS
npupaienunto cuiasl AF =10 H,
h — nnuHa BIIETa KPOHIITEHHA HHANKATOPHOU rojoBKH (100 MMm).
5) Beraucnure no dhopmyse (4) moaynb capura G v cpaBHHUTE ¢ TAaOJIMYHBIMU JTAHHBIMU.
Jlns pacueta ucnosb3yiite ciaeayomnme ganueie: a =300 mm, €= 100 mm.
Jlist mpoBeieHust pabOThI UCTIONB3YITE CTEPKEHD MAJIOTO TUAMETPA, KOJIBIEBOTO
CEUYCHMS, BBINOJHEHHBIN 13 cTanu. g kotoporo: du =20 mM, dB = 16 MMm.

Jp =n/32%(dn * - dB %)

Ipumeuanue. Monynb cipura G, moJlydeHHbBIN B PE3yJIbTaTe SKCIIEPUMEHTA, JTOJIKEH
obITh B penenax G = (0,78...0,82)*10° MI1a.

KouTposibHbIE BOPOCHI:
1. Kak Ha3bIBaeTCsl HANPSY)KEHHOE COCTOSIHUE, BOZHUKAIOILEE TPU KPYUYEHUHU KPYTIIOro
opyca?
2. YeMy paBeH MOIyJb YIIPYTOCTH MaTepHaia Npyu KPy4YEeHHUH I CTAIINA?
3. Kakas cBsI3b MEKy yIJIOM CABHIrA U YTJIOM 3aKpy4YMBaHHUS?
4. Kak pacnpeneinsercs KacaTelbHOE HapsKEHNE Mpu KpydyeHun? Yemy paBHO
HaIPSDKEHUE B LEHTPE KPYIJIOrO MONEPEYHOTO CEUEHUS ?
5. 3anummre popmyity A pacueTa HaNpsKEHUs! B JII0OOM TOUKE MONEPEYHOro CEUECHHUS.
6. 3anumuTe Gopmyy Ui pacuera HOJIIPHOIO MOMEHTA UHEPLIUU ISl KpyTa.
7. B yem 3akiroyaeTcs pacueT Ha MPOYHOCTh MPU KPydeHU U ?
8. B uem 3akiro4aeTcsi pacyeT Ha KECTKOCTh MPHU KPYUECHHUU?

JlabopaTopHasi padora Ned

Tema: «IIpoBepka 3aK0HaA pacIpeIeICHAs] HOPMAJIbHBIX HAIIPSHKEHUM B IIONIEPEYHOM
CEUYEHUH MPSAMOTo Opyca Ipu MPSIMOM U3THOE»

Hean pabdotsl. [IpoBepka 3akona ['yka mpu uzrube; npoBepka JMHEHHOTO 3aKOHA
pacrnpeneneHrss HOpMaJIbHBIX HAMPSHKEHUN B MTOMIEPEYHOM CEUCHUH OANTKK MPHU TIPSIMOM
usruoe.

O6opynoBanue: CTeH ] yHUBEPCATBHBIN JIA0OPATOPHBIN TIO COMTPOTUBIICHUIO MAaTEPHUATIOB



CM — 2: 1 — BUHTOBOE Harpyarolmiee yCTpoicTBO, 2 — IByTaBpoBas Oayika, 3 — onopsl, 4
— 3JIEMEHT YIPYTHii, 5 — uHAUKATOp AedopMaiiuu, 6 — mTypBai, 7 — TEH30PE3UCTOPHI, § —
pa3beM s MOAKITI0YeHHs m3meputens nedopmanuu (puc. 4). MUKpOKaIbKyISITOPHI.

Teopernyeckue MoJ0KeHU.

J17is TpoBeIeHUST NCTIBITAHUH UCTIONB3YIOT 0aNKy, y KOTOPOH MONEpeyHOe CEUCHHE
umeeT Gpopmy AByTaBpa. Eciam Hauamo KoOpAMHAT IOMECTUTH B IICHTPE TSHKECTH CEUeHUS,
T0 ocu OX u OY, Kak OCH CHMMETpHH, OYIYyT TJIABHBIMH IIEHTPATLHBIMH OCSIMHU.
[IpononbHas ock 6anku — OZ. ITpu aeiicTBun Ha OaKy CHJI, IEPIEHIUKYISIPHBIX ocu OZ
1 JIexamux B iockocty Y OZ, KOTOpyIo IPUHSATO HA3bIBATh TJIABHOM IJIOCKOCTHIO, Oajka
OyneT m3rudaThCsi B ATOU MJIOCKOCTH. Takol M3ru0 HA3bIBAIOT INIOCKUM M3THOOM. Eciu B
MOTIEPEYHOM CEUYCHHMH 0aJ KA BO3ZHHKAET TOJBKO M3THOAIOIMNKA MOMEHT MX (TlomiepeyuHas
cwia Qy = 0) — cpeaHwmii ydacToOK OAJTKH, TO TAKOW M3TUO HA3BIBAIOT ITONIEPECUYHBIM
(kpaitHue yyacTku Oanku — puc. 4).

[Tpu urcToM U3rnde B MOMEPEYHOM CEUCHUN OAKU BO3HUKAIOT TOJHKO HOPMAJTbHBIC
HanpsDKEHUs 6Z. B mo000ii Touke MonepeyHoro ceYeHusI OHU MOTYT OBITh OIPEIeNICHBI 1O
dhopmyiie:

o6z = (Mx/Ix)*y (1)

Mx = (F*a)/2=(k2*n*a)/2 (1a)

rae Mx — u3rubaromuii MOMEHT B pacCCMaTpUBAEMOM CEYEHUH,
JX — MOMEHT MHEpLIUU MTONEPEUHOTO CEYEHUSI OTHOCUTENBHO HEeWTpanbHOU ocu OX,
Yy — pPacCTOSIHUE OT HEUTPAIBHON OCHU JO TOUKHU CEUECHUS, B KOTOPOU BBIYUCIISIOT
HaIpsHKEHUE.
k2 — k03 punmeHT MPONOPIMOHATEHOCTH MOKA3aHUH HHIMKATOPA, OTPAXKAIOIINN
JICUCTBUTEILHYIO )KECTKOCTh YIPYToro i1eMenTa, K2= 2,849 H/mkw,
N — noKa3aHue UHAUKaTopa AeOopMalMKi YIPYToro 3J€MEHTa, MKM.
a =200 MM. — paccTOsIHHE OT OTOPHI OAJIKHU J0 OTIOPHI YIIPYTOTo IJIEMEHTA,
[Tpu BeIBOZIE hOpMyITBI (1) MPUHATHI THUITOTE3HI:
a) TUIOCKUX CEYEHUN
0) 0 He HaJaBJIMBAaHUU MPOJIOIBHBIX BOJIOKOH (6 = 0).
[Tpenmnonaraercs, 4To MaTepuan Oanku npu u3rude cienyer 3akony ['yka.
N3 Gopmyel (1) BUIHO, 4TO HOPMAJIbHBIC HATIPSHKEHUS TI0 BBICOTE CEUCHUSI OaTKU
W3MEHSIOTCA 110 JINHEHHOMY 3aKOHY.

JIist sKCeprUMEeHTaNbHON MTPOBEPKH JIMHEMHOTO 3aKOHA U3MEHEHHS] HOPMaJIbHBIX
HaIpsHKEHUH 10 BHICOTE OAJKKU B 30HE YMCTOTO U3rnda B MATH TOYKAX CEYEHUS] HAKIJICCHBI
AT TEH30PE3UCTOPOB (pUC. 4), C MIOMONIBIO KOTOPHIX OMPEACINAIOT 1epopMalnu €Z Ha
Pa3HbIX PACCTOSHUSAX OT OCH Z, a 3aT€M HaXOJAT HOPMAaJIbHbIE HATIPSKCHMUSI:

oz=E*¢gz (2)

I'ne E=71 I'lla — Moy ynpyrocTu MaTepuaia Oaik,
€Z - OTHOCHUTENbHAS MPOA0JIbHAS fedopMallis pacCMaTpUBAEMOTr0 BOJIOKHA.

Ilopsinok BbINOJIHEHUS PadOTHI.
1) CoGepuTte HamaaKy coriacHo puc. 4.
2)HarpysuTte 6anky npeasapurtenbHoi cuioi F= 0,5 xH.



3)CHuMUTE TTOKa3aHMsI BCEX TEH30PE3UCTOPOB, HAKICCHHBIX B 30HE YHCTOTO M3TH0a 1
3aHecHuTe ux B TaOymiry Nel. 3HaueHHEe CHUITBI KOHTPOJIIUPYUTE 110 UHANKATOPY
nedopmanuu (MJ1) ynpyroro snemMeHra.

4) Harpyxaiite 6anky nociegoBatenabHo cuiont 1,5 kH u 2,5 kH. Ha xaxno#t ctynenu
Harpy>kxeHusi cHumaie nokaszanus MJ[ u 3anocure ux B Tabnuiry Nel.

Ta06ania Nel.
F, 1 2 3 4 5
K | TEH30Pe3UCTO | TEH30PEe3UCTO | TEH30PE3UCTO | TEH30PEe3UCTO | TEH30Pe3UCTO
H p p p p p
Z Z Z Z Z
05(Z11= Z21= Z31= Z41= Z51=
15|Z12= Z22= Z32= Z 42= Z 52=
25|12Z213= Z23= Z33= Z 43= Z 53=

5) CHumuTe HarpysKy.

6) Onpenennute CPeIHIO Pa3HOCTh Mokazanuii /I ANi s Kax10ro TeH30pe3ncTopa
st crynenu Harpy3ku AF= 1 kH no dopmynam:

Anl = ((Z12 - Z11) + (Z13 - Z12)) / 2
An2 = ((Z22 — Z21) + (223 - 722)) | 2
An3 = ((Z32 - Z31) + (233 - 232)) / 2 (3)
And = ((Z42 — Z41) + (Z43 - 742)) | 2
AnS = ((Z52 — Z51) + (Z53 - 752)) / 2

7) Onpenenure OTHOCUTEIBHYIO JIe(opMaIiuio s KaKJI0r0o TEH30PE3UCTOpa 10
dhopmyie:
ezi=Kg*Ani  (4)
rae Kg = 0,011 mMm. — ieHa exuHUIB AucKpeTHocT M.

8) Briuncnure HOpMalbHOE HAMPSHKEHUE )1l TOUEK YUCTOro u3ruba mo dpopmyie (2).
9) Beruucnute MakCUMaIbHBIC TEOPETHUCCKUE 3HAUCHUS PACTIATUBAIOIIETO U
CKMMAIOIIET0 HAMPSHKEHUH B 30HE YHCTOTO M3THOA:

ocmax =xMx/Wx (5)
rae WX = 2776 mm3 - 0ceBOif MOMEHT COIPOTHBIICHMS.

10) ITocTpoiiTe mrOpy TEOPETUUECKUX HAMIPSKEHUIN B CEYCHUH 30HBI YUCTOTO M3TH0A.
OTMeThTE HA HEW TOYKAMH 3HAYEHHUSI SKCIIEPUMEHTAIbHBIX HAMPSHKEHUN B TOUKE
HAKJICMKU TE€H30PE3UCTOPOB.

11) CpaBHUTE TEOPETUYECKHUE U IKCIIEPUMEHTAIbHBIE 3HAUYCHHS HATIPSYKEHUM U
cAenaiTe 3aKI0UYEeHHUE O CIIPABEIJIMBOCTH 3aKOHA PACPEICICHUS] HOPMAJIBHBIX
HaMpPSOKEHUH 110 TIOTIEPEUYHOMY CEYEHUI0 U3rHM0aeMOoro CTEPKHS.

KoHTpoJIbHBIE BOIPOCHI:
1.Kakyro nmi0oCKOCTh Ha3bIBAtOT CUIIOBOM?



2.Kaxkoit u3ru6 HazpiBaroT npsMbiM? UTo Takoe KOcoi u3ru6?

3.Kakue cunoBsie (hakTOpbl BOHUKAIOT B CEYEHUU OAJIKH MPH YUCTOM HU3rHuode?

4.11o xakoMy NpaBUILy OINPEAEIAETCS YNCIOBOE 3HAUEHNUE U 3HAK N3rMOaroIero MoMmeHTa?
5.Kakue HarnpspkeHHsl BOSHUKAIOT Npy U3ruoe?

6.Kaxoii popmynoii onpenensercss HanpsHKEHUE MPU U3rude B 10001 TOUKE MOMEPEUHOTO
CCUCHMUS?

7.Hanumure ¢hopmybl ajs oNpeneaceHusl MOMEHTa HHEPLUU U MOMEHTA COIPOTUBIICHUS
JUIS IPSIMOYTOJIbHUKA, JUISl CTAHAAPTHBIX CEUECHUM?

JlabopaTtopnas paGora Ned

Tema: «MccnenoBanue BIUSHUS pekUMOB padoThl npuBoja Ha KII/[ nummHapruyeckoro
pEaYKTOpa»

e padoThl: DKCIEPUMEHTAIILHO UCCIIE0BATh 3aKOHOMEPHOCTh U3MEHEHUS

koa(dunnenta nonesnoro aercteus (KI1J1) peaykropa npu pa3HbIX pexkuMax padboThI

MIPUBO/IA.

Oo6opynoBanme: JlaboparopHas ycraHoBka «MccnegoBanue nepenad B 3aMKHYTOM

KOHTYpE»:

1 — anekTpoaBurarens; 2, 4, 6, 8, 10 — TOpCHOHHBIC BaJIBI; 3 — UEPBIYHBIA PEYKTOD;

5 — KOHUYECKUN PEAYKTOP; 7 — MUIMHAPUYECKUN TBYXCTYIIEHYATHIM COOCHBINA PEAYKTOD;

9 — pemennas nepenaya; 11 — Harpy»karoiiee ycTpoicTBo; 12 — mmra (puc. 1).

B pe3ynbTaTe BbINOJHEHUS paOdOThI CTYAEHT

00JIdHCEH 3HAMb !

- OCHOBHBIE COCTAaBIIIOIINE IMOTEPh MOLIHOCTH B PEYKTOPE, UX 3aBUCUMOCTb OT
NepeaaBaeMoil Harpy3KkH U YacTOT BpalllEHUs BaJIOB;

- YCTpOICTBA TaOOPATOPHON YCTAHOBKHU U METOIUKY MPOBEICHUS UCCIIEIOBAHU;
O0JIHCEH YMemb.

- SKCIIEPUMEHTAIBHO ONPENEHATh U TEOPETUUECKH PACCUUTHIBATH BPAAIOIINE MOMEHTHI
Ha Bajax peaykropa u 1o Hum onpenenars KIIJ1 Ha pa3nuuHbIX pexruMax HarpyKEHUs;

- 000CHOBAHHO BBIOMPATH PEXKUMBI IKCILTyaTaI[MU PEIyKTOpa, 00ECIICUNBAIOIINE
MHUHUMAaJbHbBIE TOTEPH, KAK B IPUBOJE, TaK U B PEIYKTOPE.

Teopernveckue MoJ0KeHU.
AHanu3 noTepb MOLIHOCTH B PETYKTOPE.
1. Koappunument noneznoro aerictus (KII) peaykropa ecTh OTHOIIEHHE MOJIE3HON
MOIIIHOCTH K 3aTPay€HHOM:

N=P2/P1=(T2*®2)/(T1*&1)=(T2*Nn2)/(T1*n1)=T2/(T1* i),

rae P1, P2 — moiHOCTH Ha BeayleM (3aTpadyeHHasi) U Ha BeIOMOM (I10JI€3Has1) Bajgax
penykropa, Br;
T1, T2 - Bpamaroie MOMEHTHI Ha BEIYIIIEM M BEJIOMOM Bajiax peaykropa, H * m;
®1, ®2 — yrioBble CKOPOCTH BPAILICHUS BEIYIIETO U BEAOMOIO BaJOB PEAYKTOPA,
pan/c;
N1, N2 — 9acTOTHI BpaIleHUs BEAYIIETO U BEIOMOTO BaJOB PEeayKTOpa, 00/MHUH
| — mepeaaToYHOE OTHOIIICHHE UCCIIEAYEMOT0 PeayKTOopa.



2. B cBo10 ouepeqib MOLTHOCTD MOTEPH B peAyKTOpE, BT:
Py =P1-P2=P1*(1 —n) =Pl*y,
rae Y — KodpPUIueHT OTHOCUTEIBHBIX TOTEPh B PEAYKTOPE,

y=1-n=y3+wyn+ynm+ yB;

Y3 - KOOQPHUIMEHT OTHOCUTENBHBIX ITOTEPH B 3alICTIIICHUY;

Y - KO3 (PHUIMEHT OTHOCUTENBHBIX OTEPh B MOAIIUITHUKAX;

YIM - K03(hPUITUEHT OTHOCUTENBHBIX TOTEPh HA MEpEMEIINBaHIE MacJa;

VB - K03 (ULMEHT OTHOCUTEIBHBIX MOTEPh HA MPUBOJ] BEHTUIISITOPA Y PEIYKTOPOB C
UCKYCCTBEHHBIM BO3IYUTHBIM OXJIaXKICHHEM.

HOTCpI/I B 3alCIINICHUHN ABJIAIOTCA CIICACTBUECM ‘lp@BBBI‘-IElfIHO CJIOKHOTO 4JIdA
HNCCIICOAOBAHUA IIPpOICCCa BSaHMOHCﬁCTBHH KOHTAKTUPYIOIINUX HOBCpXHOCTCﬁ BY6L€B. B
O6HIGM CJIydac CUJIbI TPCHUA MCIKAY BY6I>51MI/I 3aBUCAT OT IICPOXOBATOCTHU UX pa60qHX
HOBCpXHOCTGﬁ, PCXKHUMa U BUJa CMAa3K1, COOTHOIICHUA CKOpOCTGfI KadCHUA U CKOJIbXKCHU S
B KOHTAKTC N BCIIMYMHBI HCpCHaBaCMOﬁ MOJIC3HOMU Harpy3KHu.

I[JBI SY6‘laTBIX nepcaad, HapC3aHHbIX oe3 MOI[I/I(l)I/IKaI_[I/II/I 3alCINICHUA, BCIIMYUHY
KOB(I)(bI/IHI/IeHTa IIOTCPb B 3allCINICHUH MOKHO HpI/I6HI/I)K€HHO OIIPpCACIINTSL C

HNCITIOJIBb30BAHHUEM 3aBUCUMOCTHU
W3=23%f*(1/z1 = 1/22),

rae f — KoapPpuuueHT TpeHUs CKOJIbKEHUSI B KOHTAKTE COIMPSKEHHBIX 3yObEB;
z1, 22 — yucna 3yObeB IIECTEPHH U KOJIeca.
B @opmyiie 3HaK «+» - 1UIsl BHEIIHETO 3aLEIJIEHUs, 3HAK «-» - JUIsl BHYyTPEHHETO
3alleTUICHHUS.

dopMyiia MOKA3bIBAET, YTO MOTEPU CUIIBHO YBEIMYNUBAETCS C YMEHBIIEHUEM YUCEI
3yObeB, 0COOECHHO YncCiia 3yOhEeB MIECTEPHHU.

B pexume nory>kMIKOCTHOM CMa3Ku CUJIBI TPEHHSI YBEJIMUUBAIOTCS IPU
YMEHBUIEHUH BA3KOCTH Macia U CKOPOCTH B 3aLerieHuu. [Ipu BBICOKHX CKOPOCTSAX 3a
CUET MOBBILICHHS HECYILIEH CIOCOOHOCTH MACIISTHOTO KJIIMHA MEXy 3yObsSMU BCTYNAIOT B
CUJTY 3aBUCUMOCTH, XapaKTE€pPHbIE ISl THIPOIMHAMUUYECKOTO PEXUMA CMa3KH.

Ilomepu na mpenue 6 3ayennienuy 0ObIMHO MPUHUMAIOT NPONOPLHUOHATBHBIMU
MOJIE3HOM HArpy3Ke M OTHOCAT K TaK HAa3bIBAEMbIM HAarpy304HbIM MTOTEPSIM.

Basibl cOBpeMEHHBIX pEAYKTOPOB OOBIYHO YCTAHABIMBAIOT HA MOAIIUITHUKAX
KaueHHUs, JUIsl KOTOPBIX XapaKTEPHbI MaJIble HOomepuy Ha mpeHue:

yu = 0,005...0,010.

Ilomepu na nepemewiuarue macia pacTyT ¢ yBEIMUEHUEM OKPYKHOU CKOPOCTH,
BSI3KOCTU Macja, IMPUHBI 3y0UaThIX KOJIEC U MIyOMHBI UX TOTPYKEHUS B MACIISHYIO
BaHHY.

Kosgppuyuenm omnocumenvhvix nomepsb nHa npuoo 6eHMUIAMopa YB
CYILLIECTBEHHO 3aBUCHUT OT YaCTOTHI BPAILICHHSI BaJIOB.

Pa3nenpHOE n3MepeHne COCTaBIAIOMINX MTOTEPh MOIIHOCTH CBSI3aHO € OOJIBIIUMU
TpyAHOCTAMU. [103TOMY OOBIYHO ONBITHBIM ITyTEM OIMPENEISAIOT CyMMapHbI€ IOTEPH
MOIIIHOCTH, KOTOphIe Xapaktepusytor oomuii KI1J[ pegykTopa.



Cpennue 3nauenust KI1J[ 3y0uaTeix nepenad Ha NOAUIMITHUKAX Kau€HUS Py
HOMUHAJIBHOM Harpy3Ke M *KUAKON cMa3ke HaxoasTcs B npenenax N = 0,97...0,98,
JUIs1 OTKPBITHIX TIepeiay ¢ miacTuuHor cmazkond n = 0,95... 0,96.

[Tpu nepenaye HenosaHou MomHOCTH KII/[ 3HAUNTENBHO HUYXKE BCIEACTBUE BIUSHUS
MOCTOSIHHBIX MOTEPB, T.€. HOTEPH, HE 3aBUCAILIUX OT MEPEIABAEMON MOUTHOCTH.

IHopsinok BbINOJIHEHNSI PadOTHI.
IHocieqoBaTeIbHOCTH BBINOJHEHHS JJA00PATOPHO Pad0ThI B JUAJIOT0OBOM pPeKUME €
3JIeMEHTAMH aBTOMAaTH3MPOBAHHOM CHCTeMbl HAYYHbIX HccienoBanuii (ACHH)

JlabopaTopHyt0 pabOTy BBINOIHSIOT C IPUMEHEHUEM KOMITBIOTEPA B INAJIOTOBOM
pexxume. Kaxaplit atam paboTsl opopmileH Ha TUCIUIEE B BUJE SKPAHHOM 3aCTaBKH.
[lepexon k ouepeJHOMY ATay padOThl BO3MOXKEH TOJIBKO MOCIIE BBIITOJHEHHUS
peKoMeHAaui U TpeOOBaHU, MPUBEACHHBIX Ha 3acTaBke. He0OX0 UMb IMTyHKT B
Ipejeiax OJHOM 3aCTaBKU BBIOMPAIOT YCTAHOBKOM MOJIOCHI, BBIICIEHHON APYTUM LIBETOM,
Ha HY)KHYIO CTPOKY C IMOMOIIBIO KJIABUII IEPEMEILIECHHS KypCopa — CIMpenKa 6HU3,
cmpenka é6epx, KIaBUIIIH — 8600. J{71s 1oaydeHus 6oJiee MoIHON U o IpoOHOM
nH(}OpMAIU IPU BBHITIOJTHEHUH 3Tarla claeayeT HaxkaTh GyHKIUMOHAIBHYIO KiaBuiry F1—-
nOMOWb.

[To okOHYaHWH HKCTIEPUMEHTAILHON YacTh paboThl HA TUCILICH BBIBOIATCS
pe3ynbTaThl FKcniepuMenTa — rpaduku. [lepsoiit rpaduk - «3aBucumoctu KIIJ penykropa
OT Harpy3Ku Ha BEJJOMOM Bairy» oToOpaxaeT 3aBucumoctb KIIJI penykTopa oT MOMeHTa
Ha BEJIOMOM BaJly (3KeJNTasi KprBasi) U 3aBUCMMOCTh YaCTOThI BPAILEHUs BEIYIIETO Baja OT
MOMEHTa Ha BE€JOMOM Bally (3eyieHast kpuBasi). Bropoi rpaduk - «3aBucuMocTu
MOIIIHOCTEN OT MOMEHTa Ha BEIOMOM Bally» OTOOpa)kaeT 3aBUCUMOCTh MOITHOCTH Ha
BEJIyIlIEM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3KeJTasi KpUBasi) U 3aBUCUMOCTh MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3€JIeHast KpUBas).

OTtuer no 1adopaTopHoOii padoTe J0JIZKEH COEPKATh:
Kunematuueckyro cxemy «JlabopatopHoii ycTaHOBKWY, ONMCAaHKE Y3J0B «JlabopaTtopHoi
YCTaHOBKN», KPAaTKHAE TEOPETUUECKUE CBEACHHUS O OTEPSAX MOLIHOCTH B PEAYKTOPE, a
taxoke rpadukn «3aBucumoct KII/ penykropa oT Harpy3ku Ha BEIOMOM Bally» U
«3aBUCHUMOCTH MOIIIHOCTEW OT MOMEHTA Ha BEOMOM Bajy».

KoHTpoJibHBIE BOIIPOCHI:
[IpuBenute hopmybl, MO KOTOPEIM MOXHO onpeaenuts KITJ[ pexykropa.
HaszoBuTte 0CHOBHBIE MPUYMHBI TOTEPU MOIIHOCTH B PEYKTOPE.
Kaxk n3mensiercsa KIII penykropa ¢ yBEIMYEHHEM YHCIIA €70 CTYTIEHEN ?
Kak Oynet usmensarscsa KI1J] penykropa npu ymeHbieHuu Harpy3ku T27?
UYemy pasno 3Hauenue KIIJ[ pexykropa npu Harpy3ku T2 = 0? [Touemy?

agbrwhE

JlabopaTtopnasi paGora Ne6
Tema: «MccnenoBanue BIUsiHUS peKUMOB padboThl mprBoja Ha KI1/] uepBsianoro
pPEAYKTOpay.
Heab padoThI: DKCIIEPUMEHTAIBHO UCCIEA0BATh 3aKOHOMEPHOCTD U3MEHEHUS
ko3 duimenTa noneznoro aercteus (KII) penykropa npu pa3HbIx pexumax padoThl
MpUBOJA.



O6opynoBanme: JlaboparopHas ycraHoBka «lccnenoBanue nepenad B 3aMKHYTOM
KOHTYpE»:

1 — anexTpoaBurarens; 2, 4, 6, 8, 10 — TOpCUOHHBIE BaJIbI; 3 — YEPBSIYHBIA PEYKTOD;

5 — KOHUYECKUM PeayKTOP; 7 — HWIMHIPHUYECKUIN ABYXCTYIIEHYATHIA COOCHBIN PENYKTOD;
9 — pemenHas nepegayva; 11 — Harpy»xatoiiee ycTpoicTBo; 12 — mumra (puc. 1).

B pesynbTaTe BeInoMHEHUS pabOThI CTYAEHT

00/14CeH 3HAMb !

- OCHOBHBIE COCTABJISIIOIINE MOTEPh MOLIHOCTU B PEAYKTOPE, UX 3aBUCUMOCTD OT
IIepeIaBacMOM HArpy3Ky U YaCTOT BPALCHUS BAJIOB

- YCTPOMCTBO 1a0OPATOPHON YCTAHOBKHM M METOJMKY MPOBEACHUS UCCIICIOBAHUI;
00/12/CeH YyMemby.

- DKCIIEPUMEHTAIBHO OINPENEIATh U TEOPETUUECKHU PACCUNTHIBATH BPALAIOIINE MOMEHTBI
Ha BaJIax peaykropa u no Hum omnpenenats KII/ Ha pa3nmuuHbIX pexuMax HarpyKeHus;

- 000CHOBAHHO BBIOMPATh PEXXHUMBI IKCILTyaTal[Md PeIyKTOpa, 00ECIIeUHBAIOIINE
MUHHMAaJbHbIE IOTEPH, KaK B IPUBOJE, TAK U B PEAYKTOPE.

Teopernueckue MoJI0KeHU.
AHanu3 oTeph MOIIHOCTH B PEIYKTOPE.
1.Koaddurment nonesznoro neicteus (KII11) penykropa ecTh OTHOIIIEHHE TTOJIE3HON
MOIIHOCTH K 3aTPauyC€HHOM:

N=P2/P1=(T2*®2)/(T1*&1)=(T2*Nn2)/(T1*n1)=T2/(T1* i),

rae P1, P2 — moiHOCTH Ha BeayleM (3aTpadyeHHas) U Ha Be1oMOM (T10JI€3Has1) Bajgax
penykropa, Br;
T1, T2 - Bpamaroie MOMEHTHI Ha BEIYIIEM M BEJIOMOM Bajiax peaykropa, H * m;
®1, ®2 — yrioBble CKOPOCTU BPAILICHUS BEIYIIETO U BEOMOIO BaJOB PEAYKTOPA,
pan/c;
N1, N2 — 9acTOTHI BpaIlleHHUS BEAYIIETO U BEJIOMOT0 BaJOB peayKTOpa, 00/MUH
| — mepeIaTOYHOE OTHOIICHNE HCCIISTyeMOT0 PeayKTopa.

2. B cBoto ouepep MOIIHOCTh IOTEPH B peayKTope, BT:
Py =P1-P2=P1*(1 —n) = Pl*y,

I'ne ¢ — ko3P PpUIMEHT OTHOCUTENBHBIX IOTEPH B PEAYKTOPE,
y=1-n=y3+wyn+ynm+ yB;
Y3 - KO3 (PUIIMEHT OTHOCUTENIbHBIX MOTEPh B 3alICTUICHUN;
Y - KO3 (OUIIMEHT OTHOCUTEINIbHBIX MOTEPh B TOAIUITHUKAX;
YIM - KO3(PPULIHUEHT OTHOCUTENBHBIX MTOTEPh HA NEpEMEITMBAHNUE MACTIa;
VB - K03 (ULUEHT OTHOCUTEIBHBIX MOTEPh HA MPUBOJ BEHTUIISATOPA Y PELYKTOPOB C
VCKYCCTBEHHBIM BO3JYIIHBIM OXJIAXKICHUEM.

[ToTepu B 3a1ienICHUH SIBISIOTCS CIEACTBUEM YPE3BBIYAMHO CIOKHOTO JIJIS
MCCJIEIOBAHMSI TIPOIECCA B3aMMOICHCTBHSI KOHTAKTUPYIOIINX MTOBEPXHOCTEHN 3yOheB. B
o01I1eM ciTydae CHIIBI TPEHUSI MEXKTy 3yObsIMU 3aBHUCST OT IIEPOXOBATOCTH UX PabOUNX



ITIOBEPXHOCTEH, PEKMMA U BUJIA CMA3KH, COOTHOILIEHHSI CKOPOCTEN KAYEHUS U CKOJIbKEHMS
B KOHTAKTE€ W BEJIMYMHBI IEPEAABACMOM TTOJIE3HOM HArPy3KHU

B 4depBsuHOI nepenade NOTepU B 3aLEIJIEHUN COCTABIISIIOT OCHOBHYIO YacTh OTEPh
MOIIIHOCTH B CBSI3U C HAIMYMEM OTHOCUTEILHOTO CKOJIBKEHHSI BATKOB YEPBSIKA 0 3yObsiM
YEpPBAYHOIO KOJIeca.

B pexxnme noiyKuaKOCTHOWM CMa3KH CUJIbl TPEHUS YBEIIMUUBAIOTCS TIPU
YMEHBIIICHUH BA3KOCTH Macjia U CKOPOCTH 3aleIUIeHUH. [Ipu BBICOKMX CKOPOCTSIX 3a CYET
MOBBIIICHUS HECYIIEH CIIOCOOHOCTH MACISTHOTO KJIMHA MEXIY 3yObsIMU BCTYIAIOT B CUITY
3aBUCHUMOCTH, XapaKTEPHbIE JJIS1 TUAPOJUHAMUYECKOTO PEKUMA CMA3KHU.

[Torepu Ha TpeHHE B 3alICTICHUH OOBIYHO IPUHUMAIOT MPOMOPLUHUOHATBHBIMH
ITOJIE3HOM HAarpy3Ke M OTHOCAT K TaK Ha3bIBAEMBIM HAarpPy304YHBIM ITOTEPSIM.

Banbl coBpeMEHHBIX PeTyKTOPOB OOBIYHO YCTAHABIMBAIOT Ha MOIIUITHUKAX
Ka4eHUs, JUIsl KOTOPBIX XapaKTEPHBI MaJbIe IOTEPU HA TPEHHUE:

yu = 0,005...0,010.

[loTepun Ha epeMemInBaHNE MACIIA PACTYT C YBEIUYEHUEM OKPYKHOM CKOPOCTH,
BA3KOCTHU MacJja, IUPUHBI 3y0UaThIX KOJIEC U TIyOMHBI X MOTPYKEHHUS B MACIISIHYIO
BAaHHY.

Ko puinmeHT oTHOCUTENBHBIX TOTEPh HA MPUBOJ BEHTUJISTOPA YB CYILIECTBEHHO
3aBUCUT OT YaCTOTHI BPAILLIEHUs BaJIOB.

Pa3nenpHOE n3MepeHrne COCTaBIAIOIINX TOTEPh MOIIHOCTH CBSI3aHO € OOJIBIIUMU
TpyAHOCTAMU. [103TOMY OOBIUHO ONBITHBIM IyTEM OIPENEISAIOT CYMMapHbIE IOTEPH
MOIITHOCTH, KOTOpbIe XapakTepusyroT oomuit KITJ[ pegykropa.

Cpennune 3nauenns KII/[ yepBAYHBIX nepenad ¢ )KUIKOW CMa3KOM IPU Pa3HbIX
YHUCIIax 3aX0/I0B YEPBSKA MPEACTaBICHBI B Ta0. 1.

Tabauua 1.
KII/{ yepBsA4HBIX Nepeaay ¢ sKUIAKOH CMA3KOH.
Z1 1 2 4
i 32....63 16.....32 8....16
n 0,65....0,80 0,75....0,85 0,80....0,90

[Tpu nepenaue HenosHou momtHocTH KII/[ 3HaUnTENHHO HUXKE BCIAEACTBUE BIUSHUS
MOCTOSIHHBIX TTOTEPH, T.€. MOTEPb, HE 3aABUCSIIUX OT NEPEAABAEMON MOIIIHOCTH.

IHopsigok BbINOJIHEHHS PA0OTHI.
IHocieqoBaTeIbHOCTH BBINOJHEHHS JTA00PATOPHO Pad0ThI B JHAJIOTOBOM pPeKUME C
3JIEMEHTAMH ABTOMATU3MPOBAHHOM CUCTeMbI HAYYHBbIX uccienosannii (ACHHN)

JlaGopatopHyto paboTy BBINOJHSIIOT C IPUMEHEHUEM KOMIIBIOTEPA B TMAJIOTOBOM
pexume. Kaxapiii atan paboTsl 0hopMIIeH Ha AKUCIIEE B BUJIE SKPAHHOM 3aCTaBKHU.
[lepexon k ouepeHOMY FTay pabOTHl BO3MOKEH TOJBKO MOCJE BBIIIOJTHEHUS
peKoMeH Al U TpeOOBaHU, TPUBEJCHHBIX Ha 3acTaBKe. HeoOX0 UMb TyHKT B
npejenax OJJHOM 3aCTaBKU BBIOMPAIOT YCTAHOBKOW MOJIOCHI, BBICICHHOMN IPYTHM LIBETOM,
Ha HYKHYIO CTPOKY C ITOMOLIBIO KJIaBHIII IIEPEMEILEHUS KYPCOpa — CIMPENKa 6HU3,
cmpenka 86epx, KIIaBUIIHU — 6600. [{1st monydenus 6oJiee MOIHON U MOAPOOHOM
MH(}OpMaIU IPU BBIOJIHEHUH 3Talla claeAyeT HaxaTh QyHKIHOHAIBHYIO KiaBuiry F1—-
NOMOWb.

[To oKkOHYaHWU SKCIIEPUMEHTAIBHOM YacTU pabOThl HA TUCTICH BBIBOASTCS
pe3ynbTaThl SKcniepuMenTa — rpaduku. [lepssiii rpaduk - «3aBucumoctu KIIJ penykropa
OT Harpy3Ku Ha BeJOMOM Bairy» oToOpaxaet 3aBucumoctb KII/I penykropa oT MOMeHTa



Ha BEIOMOM BaJly (3KeJTasi KpUBasi) U 3aBUCUMOCTh YaCTOThI BPAILEHUsI BEIYILIETO Baja OT
MOMEHTa Ha BE€JOMOM Bally (3eneHast KpuBasi). Bropoii rpaduk - «3aBucumoctu
MOII[HOCTEN OT MOMEHTA Ha BEZJIOMOM Bally» 0TOOpa)kaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEIYLIEM BaJly OT MOMEHTA Ha BEIOMOM Bally (KeJTasi KpUBas) U 3aBUCUMOCTb MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3eJeHas KpuBas).

OT14er o 1a00paTopHoii padoTe J0IZKeH COAePKATh!
Kunemarnueckyro cxemy «JlabopaTopHoil ycTaHOBKW», OlMcaHue y3710B «JlabopaTtopHoil
YCTaHOBKMW», KPATKHE TEOPETUUECKUE CBEICHUS O MTOTEPSAX MOILIHOCTH B PEAYKTOPE, a
takke rpapuku «3asucumoctu KIIJ[ penykropa oT Harpy3ku Ha BEAOMOM BaJly» U
«3aBHCHUMOCTH MOITHOCTENW OT MOMEHTA Ha BEJOMOM BaLy».

KoHnTpo/ibHbIE BOPOCHI:
1. HazoBuTe 001aCTh MIPUMEHEHUS YEPBAUHBIX TIEpeaay.
2. Kakue paznuyaroT BUJbl YEPBIKOB?
3. YKaxxuTe OCHOBHBIE T€OMETPUUYECKHE MTAPAMETPhI YEPBIYHOU Nepegadn?
4. KakoBbI JOCTOMHCTBA ¥ HEAOCTATKU YEPBAYHBIX IIepenad’?
5. KakoBbI MaTepualbl U BUJIbl TEPMOOOPAOOTKH JUIsl IeTallel YepBAYHBIX Hepeaay?
6. 13 kakux cooOpakeHuil BBIOUPAIOT YUCIIO BUTKOB UYepBsKa?
7. Y13 kakux coo0paKeHUI OrpaHuYMBAIOT YHCIIO 3yObeB uepBsSYHOro kosneca? KakoBo mu-
HUMAaJIbHOE YHCJIO 3yObeB KoJieca?
8. Kakue cuiibl IeMCTBYIOT Ha YEPBSIK U YEPBSIYHOE KOJIECO, KAK OHH HAIIPABJICHBI B KaK
BBIYMCIISIIOT UX 3HAUCHHUS?
9. KakoBbl OCHOBHBIE BUbI Pa3pyLIEHNN YEPBAYHOMU ITepeaayn’?
10. Kak Beraucisitot KI1/1 uepBsaunoil nepenaun? HazoBrure oCHOBHBIE (DAKTOPHI, BIUSIO-
mue Ha KII/I.
11.YT0 BBI3BIBAET HArpeB YEPBAYHOU Iepeaayn’?
12.ITouemy KIIJ[ yepBsiuHOIl nepenaun MeHblie, 4em y 3youaTtoii? CriocoOsl ero
MOBBILICHUSA?

Kpurepuu ouenku:

- OLICHKA «3a4TE€HO» BBICTABIISICTCS CTYACHTY, €cliv BbinojHeHo 80% paboThl U OoJiee;
- OLICHKA «HE 3aUTE€HO» BBICTABIISIETCSI CTYACHTY, €CJIU BhINMOJHEHO MeHee 80% palboThl.



TecToBBIC 3a1aHUA

[Ipy mpoBemeHMHM TECTHPOBAHUSA  HWCIOJB3YETCS COOPHHMK TECTOBBIX  3aJlaHUN
«TexHnueckass MeXaHWKa», NPEAHA3HAYCHHBIM 11 KOHTPOJS 3HAHUKA MO pasjaenam
«Teopernueckas mexannka» U « COMPOTUBIICHUE MATEPUATIOB.

I[Io oOCHOBHBIM TemMaM JUCHUIUIMH TMPEAJaraercss MO IIATh BAapPUAHTOB 3a/1aHUN,
opopMieHHBIX B BuAe TabOmui. Kaxaelii BapWaHT COACPKUT TIATH BOIPOCOB (Kak
TEOPETUYECKUX, TaK M PACUYCTHBIX), PACIOJIOKEHHBIX MO MEpPEe BO3PACTAHUS CIOKHOCTH
3aJaHus, U KaXXJIOMy BOIIPOCY COOTBETCTBYIOT YETBIPE OTBETA, OAWH U3 KOTOPBIX-
npaBWIbHbIA. CHUCKU TPaBUJIBHBIX OTBETOB IIPUBEICHBI B KOHIIE COOpPHMKA B BHUJIC
TaOIHUIL.

[TockoNbKy TpU H3YYEHUH Kypca TEXHHYECKOM MEXaHMKH HauOOJIBIIYIO TPYAHOCTh
IpeACTaBIIsIeT peleHrue 3a1ad, OOJIBITMHCTBO 3adaHu cPOpMyTUPOBAHO UMEHHO B BHUJIE
3a/1a4, IprUueM HauboJiee CI0KHBIE U3 HUX Pa3JiesIeHbl Ha HECKOJIBKO JIOTUYECKUX ATAIOoB,
HE TPeOYIONUX JJIsi PEHICHUsl CIOXKHBIX pacdyeToB. Takol moaxoj K mojade Marepualia
MO3BOJISIET TPUBUTH yYalIMMCS HABBIKM CaMOCTOSITEJIbHOTO —aHali3a 331a4 |
AKTUBU3HMPYET MbIlIUICHHE. DPopMa BOMPOCOB JA€T BO3MOXKHOCTh NPUMEHSTH TECTOBBIE
3a/laHUsl HE TOJIBKO Il KOHTPOJIS 3HAHWUW B ayJuTOpUM, HO OyJeT moJie3Ha W s
CaMOCTOSITETbHOW MOATOTOBKH, a TAKKE PEKOMEHAYETCS CTYI€HTaM-3a0YHUKAM.
OpueHTUPOBOYHOE BpeMsi, HEOOXOIUMOE JIJIsl BBITIOJIHEHUS 3aJaHUN TI0 OJTHOMY BapHaHTy
- 30-35 MuHYT. B OCHOBY OIIGHKH pPE3yJbTaTOB pPabOThl, UCXOAS U3 MATHOAUIBHOM
CHUCTEMBI, JIEKAT CJIEAYIOIINE IPUHIIUIIBI:

* 32 OTBET Ha BOIPOC, HE TPCOYIOIIUI PACUETOB ..................... 0,5 6amos;

* 32 BBITIOJTHEHHUE 3aJaHUs, TPEOYIOIIEro OHON MaTeMaTHYECKOM oneparuy .... 1 6a;

* 3a BBHINIOJIHEHUE 3ajaHus, TPEOYIOIIEro HECKOJIbKMX MaTeMaTHYeCKHUX orepanui ..1,5
OaJuia.

PaboTa MOKeT BBITIOIHSIETCS ITMCEMEHHO.



IIpumepsl TeCTOBBIX 3aJaHU.
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TEXHUYECKAA MEXAHWKA. TEOPETUMECKAA MEXAHUKA
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TEXHWYECHAA MEXAHWHA. TEOPETHYECKAR MEXAHUKA
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TEXHWYECKAR MEXAHKKA. CONPOTHBAEHHE MATEFMANOB
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Ilepeyenb BOIPoOCOB
K 3a4eTy IO JMCHUILIMHE
OIl. 03. Texnuueckan mexanuka
OCHOBHOM npogeccuoHaILHON 00pa30BaTEIbLHON POrPAMMBI
no cnenuajbHocTu 23.02.08 Cmpoumenscmeo sicene3nvix 0opoz, nyms u nymeeoe
X034UCME0
(ba3zoBasi HOAroTOBKA CpeHero nNpodeccuoHAIBLHOr0 00pa30BaHUsA)



HHEPEYEHDb
BOIIPOCOB K 3a4eTy

no qucuumianue OI1.03 Texauyeckas MeXaHUKA.

K pazneay «CraTuka.

1.OcHOBHBIE TOHATHUSA U onpeaeneHus «CTaTUKW.

2.Axcruombl «CTaTHKW.

3.CB43U M UX peaKUHUu.

4.I'eoOMETpUYECKUI METOJ CIIOKEHUS CHUIIL.

S.IIpoekunu cuiibl 1 BEKTOPHOM CYMMBI CHJI Ha OCb.

6.AHUINTUYECKUN METOJ ONIPEACIICHNS 3HAYCHNS Y HAIIPABJICHUS PAaBHOJACHCTBYIOLIEH

IUIOCKOW CHCTEMBI CXOAIIMXCS CHIL. Y CIIOBUE PAaBHOBECHS.

7.11apa cuin. OKBUBaJIEHTHOCTD Nap. CI0KEHNE U PABHOBECHUE Iap CHJI Ha INIOCKOCTH.

8.MOMEHT CHJIBI OTHOCUTENIBHO TOUYKH U OCH.

9.1IpuBeaeHrE CUIIBI K JAHHOUW TOUKE.

10.IlpuBeneHne MIOCKON CUCTEMBI CHII K JAHHOM TOYKE.

11.YpaBHeHus paBHOBECHUS IUIOCKOW CUCTEMBI IIPOU3BOJIBHO PACTIOJIOKEHHBIX CHIL.

12.0nopHble ycTpoCTBA OAIIOYHBIX CUCTEM.

13. LleHTp TsHKECTH MPOCTHIX TeoMeTpudeckux puryp. LIeHTp TshkecTu cTaHIapTHBIX
MIPOKATHBIX MTPOQUIIEH.

K paszpeny «ConpoTuBiieHue MATEPHATOBY.

1.ITonsiTue o nepopmanuu B ynpyrom tesne. (OcHOBHbIE TEpMUHBI « COPOTUBICHUS
MaTepHaoBy).
2.OCHOBHBIE JIOTYIIEHUS O CBOMCTBAaX MAaTepHalIOB U O Xapakrepe aehopMaiuu.
3.Meton ceuenunii. Buapl HarpyXeHUu.
4 HanpsoxeHus.
5.I1pononbHbIE CUITBI TPU HAIPSDKEHUU U cxkaTuu. [locTpoeHue 3mop npoaoabHbIX CUIIL.
6.HanpsoxeHns B CEYEHUAX IIPU PACTSKEHUH U CIKATHM.
7.3akoH I'yka. IIpononbHas nedopmarus.
8.ITonepeunas nepopmanus. Kosdpduuuent Ilyaccona.
9.PacueThl Ha NPOYHOCTD MPU PACTSHKEHUH U CKATUU.
10.ITonsTHE O Cpe3e U CMATHH.
11.YucTeiit casur. 3akoH ['yka npu ciBure.
12.Kpyuenue. Dntopbl KpyTAIIAX MOMEHTOB.
13.Hampsixenue u neopmaiivu npu KpyueHuu.
14.PacdeTsl Ha MPOYHOCTH IPU KPYUCHUH.
15.PacueTsl Ha )KECTKOCTh MPU KPYUEHUHU.
16.13ru6. OCHOBHBIC TOHATHUS.
17.Ilonepeyunble CUIIBI M U3rUOAIOIIE MOMEHTBI B CEYEHUSIX OaJIKH.
18.ITocTpoeHue 31I0p MOMEPEYHbIX CHJI U U3TH0AIOIIUX MOMEHTOB.
19.HopmasnbHble HanpspKeHUs py U3ruoe.
20.PacueTsl Ha MPOYHOCTH MPHU U3THOE.
21. JIuneitHbie 1 yriaoBble epeMeleHus: Ipyu u3ruode. PacueTsl Ha JKECTKOCTD.



K pa3zpeny «Kunematuka».

1.OcHoBHBIE TIOHATUSA «KnHEMaTUKN.

2.YpaBHEHHUs IBUXKCHHS TOUKHU.

3.CKOpOCTh TOYKH. Y CKOPEHUE TOUYKH.

4.Bupl IBUKEHUS TOUYKU B 3aBUCUMOCTH OT YCKOPEHUS.

5.IlocrynarenbHoe ABUXKEHUE Tena. BpaiaTenbHoe qBUXKEHUE Tena.

6.CBs13b MEXKy JIMHEHHBIMU U YTJIOBBIMH MMapaMeTPaMU TOUEK BPAIIAIOIIETOCs Tela.
7. KunemaTtudeckue rpaduku.

K pasgeny «lunamuka.

1.OCHOBHBIE TIOHATHUS U AKCHOMBI «J[MHAMUKN.

2.Cuna unepunu. MeToJ1 KWHETOCTAaTUKH.

3.PaboTa 1 MOLIHOCTh CHJIBI IPH MOCTYNATEILHOM JBUKEHUU.
4.PaboTa 1 MOIIHOCTh IIPY BPAILlATEILHOM JIBH)KEHHH.

5. Tpenue ckonbxenus. KoapduimeHnt TpeHust CKoIbKeHuUs.
6.Tpenue kauenus. KordpuimeHT Tpenus kaueHus.
7.Mexannyeckuii KOd()PUITUEHT MOJIE3HOTO JEHCTBUA.

K pazaeay «/lerajau MaliMH U MeXaHU3MbD».

1. Knaccudukarust MaivH.

2.0cHoOBHbIE TPEOOBAHUSI K MAILIMHAM U JCTAISIM.

3.Hepa3beMHbIe COEAMHEHUS. 3aKJICTIOYHBIE U CBAPHBIE COCIMHEHUS JIETAJICH.

4.Pe3p00BbIE COETUHEHUS.

5.Ha3nauenue u knaccuukanys nepeaad BpaaTeIbHOro ABHKCHHUS.

6.KunemaTndeckne U CUIIOBBIE COOTHOIICHHS B TIEPEIaTOYHBIX MEXaHU3MaX.

7. ®puknuoHHbIe niepenayn. Mx nazHauenue u ocooeHnoct. Kunematnyeckue
COOTHOILICHHS.

8.IIpunnumn paboTsl, Ki1accudukaius, 0COOCHHOCTH M 00J1aCTh MPUMEHEHHS 3y0UaThIX
nepeaay.

9.'eomeTpus SBOJIBLBEHTHOTO 3y04aToro 3areruienus. OnpeaeneHne OCHOBHBIX
apaMeTpOB.

10.KpaTkue cBeeHUs 0 METOIaX U3TOTOBJICHUS 3y0UaThIX Koyiec. Bumbl pa3pymeHus
3y0ObeB 3y04aThIX KOJIEC.

11.Ilennsie nepegaun. OcoOEHHOCTH U 00JIACTh TPUMEHEHUS.

12.Pemennsie nepenadn. OCOOEHHOCTH M 00J1aCTh MPUMCHCHHS.

13.Yeprsunas nepenada. OcCOOCHHOCTH M 00J1aCTh MPUMCHECHHS.

14 Ha3zHaueHue, KOHCTPYKIIMS U MaTepuaibl OCEH U BaJIOB.

15.11ImoHOYHBIE U IIIULIEBLIE COEIUHEHUS.

16.TToammMmHUKH CKOJIBKEHUS, TTOAMUITHAKY KadeHus1. OCOOCHHOCTH yCTPOMCTRA.
OO6macTh MPUMEHEHHUS.

17.Haznauenue u kiaccuduxanus MyqQr.

18.Penykropsl. KoncTpykiusi.



Kpurepuu ounenku:

«5» (OTIUYHO) - CTYJEHT 3HAET HE TOJIBKO MPUHIUIIBI yUeOHOU AUCLUILIUHBI, HO U UX
YaCTHBIE MPUMEHEHHSI, MOKET CAMOCTOSITENIbHO 100BIBATh 3HAHUS IO yueOHOU
TUCIUILTAHE, UMEET HEOOXOANMbIE PAKTUUECKUE YMEHUS U HAaBBIKH.

«4» (XOpoI10) - CTYyICHT 3HAET MPUHIUIIBI YUeOHOU UCIMILTUHBI, HO UX PUMEHEHHUS
HE BCE; MOXKET CAMOCTOSATEIBHO JOOBIBATh 3HAHHUS, NIOJIB3YSCh JIUTEPATYPON; UMEET
pa3BUThIE IPAKTUUYECKUE YMEHUS, HO HEOOS3aTEIbHO HABBIKH.

«3» (YI[OBJIGTBOpI/ITCJII)HO) - CTYACHT 3HACT TOJIbBKO OCHOBHBIC ITPUHIUIIBI, MOJKCT
CaMOCTOATCIIBHO I[O6I>IBaTI> 3HaHMusA, 4aCTHYIHO C(bOpMHpOBaHBI YMCHUA U HABBIKHU.

«2» (HeyJOBJIETBOPUTEIBHHO) - CTYJICHT HE 3HAET MPUHIUIIOB YYEOHOW TUCIUTUINHBL
YaCTUYHO C(HOPMHUPOBAHBI YMEHHUS U HABBIKH, €CJIM CTY/ICHT MOKa3aJl MOJHOE HE3HAHUE
BOIPOCA, OTKA3aJICsl OTBEYATh WJIM HE MPUCTYIUI K BHINOJHEHUIO 3aIaHUM.



