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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.MMacnopt ¢oHIA OLIEHOUYHBIX CPEACTB

B pesymprate ocBoenust yueOHOW mucruruimHbl OI1.03 Texnudeckas MexaHUKa
oOyuaromuiicss AojkeH oOnanate mnpeaycmoTpeHHbiMu DI'OC mo cnenuanbHOCTH
23.02.08 CTpouTenbCTBO KEJNE3HBIX JOpOr, MyThb M TyTeBoe Xo03siicTBO (bazoBas
noaroropka CIIO) cneayomuMu 3HAHUSMH, YMEHUSIMH, KOTOpbIE (POPMHUPYIOT
npodeccruoHanbHble KOMIETEHIIMH, U OOIIMMU KOMITETEHIIUSIMH, a TAK)Ke TUYHOCTHBIMU
pe3ynbTaTaMu OCBAaMBAEMBIMHU B PaMKax MPOTPaMMbI BOCITUTAHUS .

B pesynpTaTe oCcBOEHMs MporpaMMbl Y4eOHON TUCHUIUIMHBI peaiu3yeTcsl mporpamma
BOCITUTaHUs, HaIlpaBjieHHas: Ha (JOPMHUPOBAHUE CIEAYIOIIUX JIMYHOCTHBIX PE3YyJIbTaTOB:
JIP 10 3abotsumiics o 3alMTe OKPYXKAIOIIEH cpeapl, COOCTBEHHOM M 4YY>KOH
0€301acHOCTH, B TOM YHUCJI€ HU(POBOH.

JIP 13 T'oroBHOCTH 00y4Yaromierocst COOTBETCTBOBATH OXHUAAHUAM pabOTOAATENEH:
OTBETCTBEHHBIN COTPYIHUK, TUCHUILIMHUPOBAHHBIM, TPY10JII0OMBBII, HalleIEHHBIA Ha
JOCTUKEHHE TIOCTABJICHHBIX 3a7a4, 3(()EKTUBHO B3aMMOJCHCTBYIOIIUN C YJICHAMH
KOMaH/Ibl, COTPYAHUYAIOIINI C IPYTUMU JTHOAbMU, TPOECKTHO MBICIISIIHMN.

JIP 27 TlposBisitoniuii CHOCOOHOCTH K HENPEPHIBHOMY pPa3BUTHIO B 00JacTH
po(heCCUOHATIBHBIX KOMIIETEHUMN U MEKIUCIUILIMHAPHBIX 3HAHUH.

JIP 30 OcymecTBasOmMUA TOUCK ¥ HCIOJIb30BaHHE MH(OpMALUU, HEOOXOIUMOMN IS
(D PEKTUBHOTO BBHITIOJHEHUSI PA3JIMUHBIX 3a/ad, MPO(ECCUOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHSL.

®dopmoii aTTecTaluu 1Mo yueOHOU JTUCHUIUIMHE SBIISCTCS 3a4€T ¢ OLEHKOIA.



2.Pe3yabTaThl 0OCBOEHNS Y4eOHOM TUCHUILINHBI, MOJJIeXKAIMe TPOBePKe.

B pesynbrare arrectanuu no yueOHON TUCIUIUIMHE OCYHIECTBISETCA KOMIUIEKCHAS
IpOBEpKa CIeIYIOUMX YMEHUH U 3HAHUM, a TaK)Ke TuHAMUKa (POpMHUPOBAaHUS OOIIHNX,
npoecCHOHaNbHBIX M KOMIETEHIMI, JUYHOCTHBIX PE3yJbTaTOB B paMKax

IIporpaMMsbl BOCIIMTAHHA.

Kox OK
ll'l[K ’ Ymerb 3Hatb Baaners HaBbIKAMU
pacrno3HaBarh 3a/1a4y
u/unu npoOiemy B .
aKTyaJlbHBIH
npodeccnoHaTEHOM .
npodeccnoHATBbHBIN U
W/WJH COITUAIBHOM .
COLIMAJIbHBIA KOHTEKCT, B
KOHTEKCTE,
KOTOPOM MPUXOUTCS
aHAJIM3UPOBATH U
. paboTaTh 1 KUTh
BBIJICJIATH €€ COCTaBHBIC
JacTu
OTIPEIENIATh ATAITBI
CTPYKTYypa IUIaHa JUIs
pelIeHus 3a1auu,
pelieHus 3aaad,
COCTABIISATH TUIAH
o QJIITOPUTMBI BBITIOJTHEHUS
NeNCTBUS, pealn30BhIBATh
N pabot B
COCTaBJICHHBIH IJIaH, .
npo¢eCCUOHAIBHON U
OIIpeieNATh
CMEXHBIX 00JIacTsIX
HEO0OXOMMBIE PECYPCHI
OK 01. OCHOBHBIE HCTOYHUKHU -
BBISBJIATH U 3P (PEKTUBHO | MHPOPMALIMK U PECYPCHI
UCKaTh WH(OPMAIIHUIO, JUISL pEeIIeHUs 3a/1a4 U/ UITu
HEOOXOUMYIO JIJIS npo0iem B
pelleHus 3a1auu U/ Ui npodeccrnoHanTbHOM
PpOoOIEMBI W/WJIK COTTMATbHOM
KOHTEKCTE
BIIQJICTh aKTYaJIbHBIMU
METO/]Ibl pabOTHI B
METOJIaMU paboTHI B .
. npodeccroHanbHON 1
npo¢eCCHOHAIBHON 1
CMEXHBIX chepax
CMEXKHBIX chepax
OILICHUBAThH PE3yNbTaT U
MOPSIIOK OIIEHKH
MOCTIEJICTBHS CBOMX
. . pe3yabTaTOB pEIICHUS
NEHCTBUI .
3a/1a4 mpoecCuoHaTbHON
(caMOCTOSTENTHHO UITH C
JEeSTeIbHOCTH
TTOMOIIIHIO0 HACTABHUKA)
OTIpeAeIATh 3aJauu JIs HOMEHKJIaTypa
Mo¥cKa HHPOpPMAIIHIH, MH(OPMAIIMOHHBIX
TUTAHUPOBATh MPOIIECC HMCTOYHUKOB,
MOKCKA, BBIOUPATH MIPUMEHSIEMBIX B
OK 02. HE00XO0/IMMBbIE UCTOYHUKU | MPOPECCHOHATBHON -
nHhopManuu JeSITEIbHOCTH
BBIIETISITH Hanbouee MIpUEMBbI
3HAYUMOE B IEPEUHE CTPYKTYpUPOBAHHUS
nHpopManuu, nHpopmaIuu




CTPYKTYpHUpPOBATh
MOJTy4aeMyo
nHpopmaruto,
oopMIIATH pe3ynbTaThl
MTOMCKA

OLICHUBATH ITPAKTHYECKYIO
3HAYUMOCTb PE3YJIbTATOB

¢bopmar opopmieHHS
PE3yJIbTaTOB MMOKUCKA

IIOKMCKA uH(pOopMaIu

COBPEMEHHBIE CPE/ICTBA U
PUMEHSTH CPENICTBA .

yCTpoiicTBa
UH(POPMAIIMOHHBIX

MHPOPMaATH3ALUH,

TEXHOJIOTHUI AJId pCHICHUA
HpO(beCCI/IOHaJ'IBHBIX 3aJa4

MOPAIOK UX ITPUMCHCHU A
n

HCIIOJIE30BATh
COBPEMEHHOE
MIPOrPaMMHOE
obOecrieyeHue B
npodeccnoHaTBEHOM
JEATEILHOCTH

MIPOrPaMMHOE
obecrieueHue B
npodeccnoHaTbHOM
NEeSTeIbHOCTH, B TOM
yuciie quppoBbIe
CpeICcTBa

WCIIOIb30BATh PA3INYHBIC
uudpoBbIE CPeACTBA IS
perieHus
npodecCHoHaNBHBIX 3aa4

I1K 2.2.

onpeesiTh 00bEeMbI
3eMJISIHBIX PadoT,
MOTPEeOHOCTH
CTPOUTENIbCTBA B
Marcepuraiax i BEPXHETO
CTPOEHUS ITYTH, MallIMHAX,
MexaHHu3Max, pabouei
CHJIe JUTSI TPOM3BO/ICTBA
BCCX BHJIOB ITYTCBBIX
pabot

Ha3HAYEHHUE U YyCTPOUCTBO
MaIllMH U CPEICTB MAJION
MEXaHU3aluu

pa3paboTku
TE€XHOJIOTHYECKHUX
MIPOLIECCOB TEKYLIETO
COJIEp/KaHUsl, PEMOHTHBIX
U CTPOUTENBHBIX paboT

onpenensiTh 00bEMbI
3eMJISIHBIX PadoT,
MOTPEeOHOCTH
CTPOUTENILCTBA B
Marepuajiax I BEPXHETO
CTPOEHUS ITYTH, MallIMHAX,
MexaHu3Max, padoueit
CHJIe JUTSI TPOU3BO/ICTBA
BCCX BHJIOB ITYTCBBIX
pabot

OpraHu3alHIo U
TEXHOJIOTHIO PabOoT MO
TEXHUYECKOMY
00CITyKHBaHUIO MYTH,
TEXHOJIOTUYECKUE
MPOIIECCHl PEMOHTA,
CTPOUTENBCTBA U
PEKOHCTPYKITUH ITyTH

OCHOBBI 3KCILTyaTalllH,
METO/IbI TEXHUYECKOMN
JIMarHOCTUKU U
obecreyeHns HaIeKHOCTH
paboTsl
KEJIC3HOJOPOIKHOTO TTYTH




3. OueHka ocBOeHHUS y4eOHOMH TUCHUTIUHBI:

3.1. ®opmbl U METOBI KOHTPOJISL.

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

mucuumuHe OI1.03 Texnuueckas MexaHuKa, HallpaBJIEHHbIE Ha (HOPMHUPOBAHUE OOIINX
U NpOPECCUOHANBHBIX KOMIIETEHIUH, a TaK)K€ JIMYHOCTHBIX DPE3YyJbTaTOB B paMKax
IPOrpaMMbl BOCIIUTAHHUS.
KoHTpob ¥ oneHka pe3yiabTaTOB OCBOCHUSI YUEOHOW NHUCLMILIMHBI OCYLIECTBISETCS
MIPENOIaBaTesieM B IMPOIECCE MPOBEACHHS MPAKTUYECKUX M JIA0OPATOPHBIX 3aHATHI,
KOHTPOJIBHBIX pa0OT, a TaKK€ BBIMOJHEHUS OOYYaIOMIMMUCSA TECTOBBIX M JIOMAIIHUX
3amanuid. [IpoMeKyTOUHBI KOHTPOJIb MPOBOAMUTCS B (POpME KOHTPOJIBHBIX pabdOT U
UTOTOBOI'0 ONPOCA: BBIMIOJIHEHBI M 3aUTEHBI BCE JIAOOpAaTOPHBIE U IPAKTUUECKUE PAOOTHI;
BBITNOJIHEHBI Ha MOJIOKUTENbHYIO OLIEHKY KOHTPOJIbHBIE paboThl. ITOroBbIil KOHTPOJIb B
dbopme 3auera.



KoHTpoJ1b 1 OLleHKa 0CBOeHMA Y4eOHO# IUCHUILTHHBI 0 TeMaM (pa3esiam)

daement Y]

®opMbI M METOAbI KOHTPOJIS

Texkyummii KOHTPOJIb

PyGe:xxHblii KOHTPOJIb

IIpome:kyTOUHAs aTTeCTANMS

DopMbI IMposepsiembie OKLIIK, Dopmbl IIpoBepsiembie dopma IIposepsiembie OKLIIK,
KOHTPOJIA Y, 3,J1P KOHTPOJISA OKLIIK, VY, 3,JIP KOHTPOJIA Y, 3,J1P
Pa3znes 1. OcHoBBI 3 OK 1, OK 2, JIP10, JIP13, 3 OK 1, OK 2, JIP10, JIP13,
TEOPEeTHYECKOM JIP27, JIP30 JIP27, JIP30
MeXaHUKHU
Tema 1.1. CraTuka. YO, CP OK 1, OK 2, JIP10, JIP13, KP Ne 1 OK 1, OK 2, JIP10, JIP13,
OcHOBHBIE NOHATHSA JIP27, JIP30 JIP27, JIP30
U AKCHOMBI CTATHKH
Tema 1.2. Ilnockas YO, IIPNe 1, | OK 1, OK 2, JIP10, JIP13,
cucTreMa CuJ. ITPNe2, JIP27, JIP30
TP Ne3,
MPNed, T
Tema 1.3. CraTuka YO, CP OK 1, OK 2, JIP10, JIP13,
COOPYKEeHHUH. JIP27, JIP30
Tema 1.4. YO, CP OK 1, OK 2, JIP10, JIP13,
IIpocTpancTBeHHast JIP27, JIP30
cucremMa CuJ.
Tema 1.5. YO, IPNe 5, T | OK 1, OK 2, JIP10, JIP13,
Kunemartuka. JIP27, JIP30
Tema 1.6. YO, T, IPNe6 | OK 1, OK 2, JIP10, JIP13,
JlMHaMuKa. Ccp JIP27, JIP30




Pa3nen 2. OK 1, OK 2, JIP10, JIP13,
ConporuBjieHue JIP27, JIP30
MaTEpPHAJIOB.
Tema 2.1. YO, T OK 1, OK 2, JIP10, JIP13,
ConporuBienue JIP27, JIP30
MaTEpHAJIOB,
OCHOBHbIE
MOJI0KEHUsI.
Tema 2.2. YO,JIPNe 1, T | OK 1, OK 2, JIP10, JIP13,
PacrsizkeHne u JP27, JIP30
cIKaTHe.
Tema 2.3. Cpe3 u YO, JIP Ne2, | OK 1, OK 2, JIP10, JIP13,
CMATHE. T, CP JIP27, JIP30
Tema 2.4 CaBur u YO, T,JIP Ne3 | OK 1, OK 2, JIP10, JIP13,
Kpy4eHue JIP27, JIP30
Tema 2.5. N3ru6. YO,JIPNe 4, T | OK 1, OK 2, JIP10, JIP13,
JIP27, JIP30
Pa3znen 3. Jleraan OK 1, OK 2, JIP10, JIP13,
MeXaHU3MOB U JIP27, JIP30, IIK 2.2
MAIIIHH.
Tema 3.1. OcHOBHBIE YO, T OK 1, OK 2, JIP10, JIP13,
TIOHSITHUS H JIP27, JIP30, IIK 2.2
onpeneeHusl.
Coenunennst
nerajied MalIuH.
Tema 3.2. YO,JPNe 5, | OK 1, OK 2, JIP10, JIP13,
Mexannveckue JIPNe 6, T, CP | jIP27, JIP30, IIK 2.2

nepegayu. Jleranu u
c0OpoYHbIE eIMHUIbI
nepenaay.




Koangukarop oueHOYHBIX CPeACTB

O yHKIMOHAIBHBIN IIpU3HAK OLIEHOYHOI'0
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.

PasnoypoBHeBbI€ 3a1auu v 3a1anus (pacuétuele, | P33
rpadguueckue)

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




3anannﬂ AJIF OII€HKHU OCBOCHUA NUCIHUIIJINHbI

KoMIuiekT 3aanuu
JIsl KOHTPOJIbHOI padoTsl Nel
[0 TUCHUILINHE

OIl. 03. Texnuuecxkaa mexanuxka
OCHOBHOU NpodeccCHOHAIBHOU 00Pa30BaTE/ILHON IPOrPaMMBbI
no cnenuaabHOCTH 23.02.08 Cmpoumenvcmeo siceneznvix oopoe,
nymo u nymeeoe Xo03;aiucmaeo
(ba3oBast IOATr0TOBKA CpeAHEro nNpodeccuoHaILHOI0
00pa3oBaHuA)



KonTtpoabnas padora no teme «Ilnockas cucrema cui»

Bapuanr 1.

1. Onpenenuts peakiuu onop 6anku AB.

F=40kxu
M=35kH*Mm =10 kH/m
—
v v 3 l v v
A = L B
T 77 Zd
D Im

2. OnpenenuTh peakify KeCTKOHN 3a/IeTKH.

F=50xH M= 40 kH*m
— q=20 xH/m

) 4 vy VY \ A / ¥

1M 1M 3M

A
A 4
A
A4
A 4

3. Onpenenuth ycunus B crepxHsax AB u CB.

F=1,2 xH

F1=0,8 xH

ANBNANANANANANANNANANAN




KonTtpoasnas padora Nel mo pasgeay «CraTtukay

Bapuanr 2.

1. Onpenenuts peaxiuu onop 6anku AB.

F=30xH M=40xH*m
g =20 xH/m —
AZ& A\ A A 4 \ 4 \ 4 B
77777 4_72 7
RB Y I m 2M

2. OnpenenuTh peakiiuu )KEeCTKON 3a/ICNKU.

F=10xH M= 60 xkH*m
~ q=10 xH/m
/ \ 4 Yyvyy A\ 4
—
yd
) 3M | 3M -

3. Onpenenuts ycunus B crepxusix AC u BC.

F:

200 H



KonTtpoasnas padora Nel mo pasgeay «CraTtukay

Bapuanr 3.
1. Onpenenuts peakiuu onop 6anku AB.

F=10 xH M= 30 kH*m
g =20 xH/m >

A 4 A 4 L
AZS 7ZB
A7 D 7

I M 3M 1M

A

A\ 4
A
\ 4
A
A 4

2. OnpenenuTh peakiiuu )KEeCTKON 3a/ICNKU.

F=20xH M=40 kH*m

~ q =20 xH/m
A\ 4 \A A 4 A\ 4 \ 4
pd
—
A
3M 2M

3. Onpenenuts ycunus B crepxHsiax AC u BC.

A

450

45

B F=100H

SOANNNANN N NNANNNN
a




Bapuanr 4.

1. Onpenenuts peakiuu onop Oanku AB.

KonTtpoasnas padora Nel mo pasgeay «CraTtukay

F=15xH M= 25kH*Mm
Da— g=10xxH/m
A VLY
TIAT7 — <
. 1M ) 2M 2M

2. OnpenenuTh peakiiuu )KEeCTKON 3a/ICNKU.

Fi=20kH M=40 xkH*wm Fo=16 xH
e
4—
2 M 1M RBY

3. Onpenenuts ycunus B crepxHsiax AC u BC.

60

F1=3,5 xH

0\
A

BN F=25xH



KonTtpoasnas padora Nel mo pasgeay «CraTtukay

Bapuanur 5.

1. Onpenenuts peakiuu onop 6anku AB.

M= 23 kH*m F= 14xH
«— g=12 xH/m
ATTITTTITV 211
, T 4
Im ) 4 M | 2M R

2. OnpenenuTh peakiiuu )KEeCTKON 3a/ICNKU.

Fi1=20xH F=16 kH M= 40 kH*m
_> /
3

e [

A
A
A\ 4
A
y

3. Onpenenuts ycunus B crepxHsiax AC u BC.

F1: 7 xkH

30

F2: 9 kH




Kpurepuu oueHku:

—  «5» (OTJIIMYHO) - €CIIU CTYAEHT B MOJIHOM O00BbEME BBITIOJIHUII BCE 3a/IaHMsI, TPOSIBUB
CaMOCTOSATENbHOCTh Y 3HaHUS MEKIIPEAMETHOTO XapakTepa.

—  «4» (XOpoI0) - eciu CTYJASHT BBIMOIHWI /5 % 3amaHuii, ¥ B HUX COAEPIKATCS
HEJ0YEeThl WM OJHA HE rpy0asi olMOKa; MPU OTBETE HA IOCTABIICHHBIE BOMPOCHI MMEI
HE3HAYUTEIbHBIC 3aMEYaHUs U MOMPABKU CO CTOPOHBI MPENOaaBaTeNs.

—  «3» (YIOBIETBOPUTEIILHO) - €CIIU CTYJICHT BBITIOJIHWII 33a/1aHus Oosiee yeM Ha 50 % u
paboTa CoAepKUT HEJOUETHI WK IBE-TPU HErpyOble OMIMOKY WM JIBE TpyOble OIHOKH;
—  «2» (HeyZIOBIIETBOPUTEIIBHO) - €CJIM CTYJICHT BBIMOJIHUI paboTy MeHee yeM Ha 50 %
WK paboTa coAepk UT Oosee NByX I'pyObIX OMIMOOK WM HE MPUCTYNWI K BBIITOJHEHUIO
paboTHI.



IIpakTnyeckas padora Ne 1
Tema: OnpenesieHne paBHOAEHCTBYIOLIEH IVIOCKON CUCTEMbI CXOASIIIIMXCH CHJL.
eab padorbl: HayyuThest onpenaeasiTb PABHOACHCTBYIOLIYIO IJIOCKON CHCTEMBI
CXOASIIIIUXCH CHJI

PacyeTHbIe (HOPMYJIEI
Pasnodeticmeyowas cucmembt cua

Fg=/F3 +F%; Fr.= Zoijz; Fyy = ;Fky,

rne Fxz, Fyy — npoexuuyu paBHOAEHCTBYIOLIEH HA OCH KOODAMHAT;
Fizy Fiy — NpOEKIMA BEKTOPOB-CHJI CUCTEMbI Ha OCH KOOPIAVHAT.

FE::
Fr’

rae ay, — Yroj paBHoOAencTByIomen ¢ ocsio O.
Ycaosue pasnosecud

CoS Qy, =

n
szx=0;
4

> Fiy =0.

Ecnn nnockas cucremMa CXOMAILMXCSA CUJT HAXOOUTCA B PABHOBECUM, MHO-
FOYTONBHUK CHJT JOJTXKEH ObITh 3aMKHYT.

ITpumep 1. Onpenenesne paBHOAEMCTBYIOLLEN CUCTEMbI CUJI

OnpenemuTs pPaBHONEMCTBYIOLIYIO IINIOCKOM CHCTEMbI CXOMSILIIXCS
CUJI aHAJIUTHYECKUM M reomerpudeckum crnocobamu (puc. I11.1). Hawo:
Fy, = 10xH; F; = 15kH; F3 = 12kxH; Fy = 8xH; F5 = 8H;

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

1. OmnpenenuTs PaBHONEMCTBYIOLIYIO AHAJUTUYECKUM CIOCOGOM
(puc. I11.1a).

([ F1:=10-cos 30° =8,66 xH; )

F2z=15'00860°=7’5KH; _ .
{ F3,=-—12-cos 60°=—6 xH; }?:x:glgk?{
Fy.=—8xH; £z=0,10KIl.

| Fi;=8-cos60°=4xH; |




( F1y=10-cos 60° =5xH; )
Fay=15-cos 30°=12,99 xH;

=19, o __ : Fﬁyzszy;
4y =0;

\ F5y=—8-c0s30°=—6,9xH; |

Fy=\[F2 + F&; Fy=/6,16%+ 21,492 = 22,36 xI;

Fx, 6,16
cos ayy = FL; CoS ayy = 2236 0,2755; axpy = T74°.
)] )

2. OnpenesmTh PaBHOAEHCTBYIOLIYIO I'paduyecKuM CriocoboM.

6)

Puc. 111.1

C nomousio TpaxcrniopTupa B macmrabe 2mMMm = 1kH crpoum mHOro-
yroneaux cun (puc. I11.16). Usmepenuem onpenenseM MOOyilb PaBHO-
nefcTByIoOlIel CUNEl U YO HAaKJIOHA ee X ocn Ox.

PeayneTaThl pacyeToB He NO/KHEI OTAUYaThHCE Gonee yeMm Ha 5 %:

Foan —T2p . 100% < 5%. -
FEan



PacueTHo-rpadpuueckas paGora 1
Onpedeaenue pasenodeticmseyrowyell naockotl cucmemsbl cro-
OAUYUTCH CUA AHAAUTNUNECKUM U 2EOMEMPUNECKUM ciocobamnu

Banauue. Ucnonwvsys cxemy puc. I1l.1a, onpenennts paBHONEH-
CTBYIOLYIO CUMCTEMBI CUJI.

BapuanT

[Mapamerp

5
Fy, xH 12 8 20 3 6
F>, xH 8 12
Fs, xH 6 2 10 |12 | 15
Fy, xH 4 10 | 15 | 15
Fs, xH 10 6 10 9 18
ay, rpan | 30 0 0 15 0
g, rpan | 45 |45 | 60 | 45 | 15
«g, rpan 0 75 |75 | 60 | 45
a4, rpan | 60 | 30 [150 [120 |[150
as, rpan | 300 |270 (210 |270 |300

(]
(=)
—
)

[Tpu 3amuTe paboOThl OTBETUTH HA BOIPOCHI TECTOBOTO 3a/IaHMUS.



He NpHuBeneH

Bomnpocm OrserTm |[Kon
1. OnpenenuTs NPOeKUNH PABHONCHCTBYIOLLICH HAa Re = 4,99xH 1
ocs Ox npun F; = 10kH; F2; = 20xH; F3 = 30xH.
Ry = 7,89xH 2
> 7 2
45’
B R. = —3,18xH| 3
o 30
30" x
F; R. = 6,55xH 4
2. OnpenenmTs BEIUYMHY PABHONEHCTBYIOIICH CHJILI 23,66 xkH 1
Mo €€ MIBECTHLIM npoexkuusm: R, = 15 xH;
7, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
3. Kax Hanpas/jied BEKTOP PaBHONENCTBY OLLIEe Yl g
CHMCTEMLI CHII, €CIIM M3IBECTHO, uTo Ry = —4 xkH; 1
R, = 12xH7? -
¢ o
R 2
fe) X
>
Q 3
R
p 4
(2N : 4
R
4. I'py3 HaXOOMTCA B PABHOBECHUM. 1
YKasaTh, KAKOR M3 TPeyro/lLHHKOR R,
nna wapHupa B nocTpoen BepHO. 2 2
R, Rz
A ‘ 30" C
60
3
R 1 R]
37 /3\% Fr\
B
T R;
F 4
A
5. 'py3 F naxonurcs B paBHOBECHN. 3 Fie = Ra — Ry cos 30° =0
0
Yxkasarh, Kakasd cuMcTeMa YpaBHeHU 1
"
paBHOBeCHS NS TOYkn B pepna. 3" Fiy = R2 — Ry cos 60° =0
o
”
qukg =R3—R;c60°=0
o
2
"
30 Fiy = R2 — Ry cos 30° =
[
"
> Fir = R3 — R) cos 30°+ 3
0
+ Rzc0890° =0
"
3. Fiy = —R2 + Ry cos 60° =0
0
Bepumit orser 4




IIpakTnueckas padora Ne 2
Tema: OnpenesieHnne peakuuii IAPHUPHO-CTEPKHEBON CUCTEMBI.
Heab padorsl: HayyuThes onpeaeasiTh IIAPHUPHO-CTEPKHEBOM CHCTEMBI.

Teopernyeckue MoJ0KeHU.

['py3n! nonsemieHH Ha CTEPXHAX M KAHATAX U HAXONATCS B PaBHO-
Becuu. Onpenenuth peaxuuu crepxueit AB u CB (puc. I11.2).

A y
/V
¢ R
~ RI 2
] «— :
; F,
: 301 45°
- FI
F, =20xH
9 Puc. IT1.2 )
Pewernue

1. OnpenensemM BeposTHhle HanpabieHus peaxuuint (puc. I11.2a).
Muicnenso y6upaem crepxens A B, npyn aToM cTepxens C B onyckaercs,
CNENOBATENLHO, TOYKa B 0TONBUraeTcs OT CTEHBI: Ha3HauYeHNe CTepXHS
AB — TanyTs TOuKy B Kk cTeHe.

Ecnu y6paTte crepxens CB, Touka B onycTUTCsH, CleNOBATENbHO,
crepxens C'B noanepxuBaeT TOYKY B CHU3y — peakuus HanpaBiieHa
BBEPX.

2. OcBoboxnaeM Touky B ot cBasu (puc. 111.26).

3. Buibepem HanpasneHue oceil KOoOpAMHAT, ock O coBmanaeT C
peakuuein R;.

4. 3anuieM ypaBHEHHs PaBHOBECUS TOYKM B:

n
Y Fxz = —R; + Rz cos60° + Fp cos45° = 0;
0

n
ZFky = Ry cos30° — F| — Fpcos45° = 0.
0



5. /I3 BTOpPOro ypaBHeHUs IOJLyYaeM:

F + F5cos45° R 10+20-0,7
= : s

R c0s30° 0,866

= 27,87 kH.

M3 nepBoro ypaBHeHMs NOJIy4YaeM:
R; = Rocos60° + Fpcos45°; R; = 28,07xH.

Brion: crepxens AB pactauyr cuioit 28,07 xH, crepxens CB
cxaT cuyon 27,87 xH.

[Ipumeuanune Ecamnpu perieHun peaknus CBA3M OKaXeTCs
OTPULATENILHOM, 3HA4YUT, BEKTOP CHJILI HAIPABJIEH B MPOTUBOIOJIOXHYIO

CTOPOHY.
B nanHOM City4ae peakuuy HaIllpaBJIeHb! BEPHO.

Bananme. Onpenenuts peaxmun crepxueit AC u AD (puc. I11.3).

BapuanT
ITapamerp

G,xH |40 |35 48 |60 |75
a, rpan |60 |45 |75 |60 |45

g, rpax |15 [30 [30 [15 |45
GU ~, rpan |60 |45 |60 |75 |75

D
Puc. IT1.3

Hpn 3anmTe p&ﬁOT OTBETUTH Ha BOINIPOCHE! KAPT C TECTOBRIMHA 3aJIaHUAMM.



He NpHuBeneH

Bomnpocm OrserTm |[Kon
1. OnpenenuTs NPOeKUNH PABHONCHCTBYIOLLICH HAa Re = 4,99xH 1
ocs Ox npun F; = 10kH; F2; = 20xH; F3 = 30xH.
Ry = 7,89xH 2
> 7 2
45’
B R. = —3,18xH| 3
o 30
30" x
F; R. = 6,55xH 4
2. OnpenenmTs BEIUYMHY PABHONEHCTBYIOIICH CHJILI 23,66 xkH 1
Mo €€ MIBECTHLIM npoexkuusm: R, = 15 xH;
7, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
3. Kax Hanpas/jied BEKTOP PaBHONENCTBY OLLIEe Yl g
CHMCTEMLI CHII, €CIIM M3IBECTHO, uTo Ry = —4 xkH; 1
R, = 12xH7? -
¢ o
R 2
fe) X
>
Q 3
R
p 4
(2N : 4
R
4. I'py3 HaXOOMTCA B PABHOBECHUM. 1
YKasaTh, KAKOR M3 TPeyro/lLHHKOR R,
nna wapHupa B nocTpoen BepHO. 2 2
R, Rz
A ‘ 30" C
60
3
R 1 R]
37 /3\% Fr\
B
T R;
F 4
A
5. 'py3 F naxonurcs B paBHOBECHN. 3 Fie = Ra — Ry cos 30° =0
0
Yxkasarh, Kakasd cuMcTeMa YpaBHeHU 1
"
paBHOBeCHS NS TOYkn B pepna. 3" Fiy = R2 — Ry cos 60° =0
o
”
qukg =R3—R;c60°=0
o
2
"
30 Fiy = R2 — Ry cos 30° =
[
"
> Fir = R3 — R) cos 30°+ 3
0
+ Rzc0890° =0
"
3. Fiy = —R2 + Ry cos 60° =0
0
Bepumit orser 4




IIpakTHyeckas padora Ne 3
Tema: Onpenenenue peaknuii B onopax 0aJ04HbIX CHCTEM.
Hean padorei: HayunThes onpenesiTh peakuuu onop 0aJ04HbIX CHCTEM.

OcHoBHBIE HOPMYJIBI M MPEAINOCHIJIKM pacdeTa

Budw onop 6asox u ux peaxyuu (puc. 112.1)

AA ;
7777 6) 9
Puc. I12.1

Momenmbt napvt cua u cuabt omuocumeavno mouxu (puc. I12.2)

Puc. I12.2

laasnvrii 6exmop

Yecaosud pasnosecus
n n n

1. Y Fi=0; szy'—‘O; }(_;m(Fk)A=0.
0 0

n
IIposepka: »_ m(Fi)p = 0.
0
n n n
2. Y Fie=0; Y m(Fi)a=0; zo_:m(Fk)B =0.
0 0

n
IIposepka: ) F, = 0.
0



PacueTHo-rpaduyeckas pabora 1

Onpedeaenue peaxyuti 8 onopaxr 6aL0UHBIE cucmem nod
deticmeuem cocpedomouerHbiT Cul U Nap cua

Banaume 1. OnpenenuTs BeJMYMHBLI PeakUuil B ONOpe 3allleMJIeH-
Hout Ganxu. [IposecTn NMpoBepKy NMPaBUIILHOCTY PEILIEHNs.

gAIﬂB F: lec Iﬁs 6::‘ 12 AE
e R

ALLLLLLLL LY

AL
N
Q
N
Q
N
o
o
Q
L
Q
[
AITERRTRRRRRRRARREA Y

BapuanT
[Tapamerp

Fr,xH |10 |12 (14 |16 |18 [ 20 |22 |24 | 26 |28
F,,xH [44 |48 |7,8 |8,4 |12 [12,8 |17 |18 [22,8 |24
m,xkHwm |14 [13 [12 |11 (10 | 9 8 |7 6 5

a, M 0,2 (0,2 |0,3 |0,3 |04 |04 |0,5 (0,506 |0,6




3anaume 2. OnpenennTh BEIMYMHBI PEaKIUil B IIAPHUPHBIX OMNO-
pax 6anku. [IpoBecTu MpoBepKy NpaBHJILHOCTH DeLUEHUs.

m
F g q F 2
4/ ON bbby B | 4 AR AN
‘: a a 2a '"f"" 2a a a”ﬁm
1 1
a) 6)
g " q <
A “{(60" B | apd y B
3¢
t"'_a 2a ' p_q_2 L
8) 2
m m
¥ 4 F . ¥
PRRRRNAR) 6 B | 4| ol AR ARA
mﬁl.@ a a tifr mt"_g a a
1
)] e)
BapuanT
[Tapamerp
1|1 2|3|4|5|6]|7|8]9]10
F,xH |10 |20 |30 |40 |50 |60 |70 |80 |90 |100
¢, xH/™Mm | 2 [ 2 |2 |2 |2 |4 |4 |4 |44
m,kH-M [15 |25 |35 [45 |55 [45 |35 |25 (15 | 5
a, M 0,4 |0,4 10,4 |04 |0,4 |0,6 |0,6 |0,6 10,6 |0,6

HPH 3aimTe p&60'1’ OTBETUTDH Ha BOIIPOCH! KApT C TECTOBREIMHU 3aJIaHUAMM.



Bonpocwm OrBerTm |[Kon
1. HaiiTu riaaBHuIf BEKTOP CHCTEMbI CHJII, €C/IN: 5xH 1
Fl = 2KH,
F3 = 3xH, 11xH 2
Fs = 5KH.
Fy = Fs = 8xH; 12xH 3
nuameTp xoneca 0,8 m.

16xH 4
2. HailauTe riiaBHbLIA MOMEHT CHCTEMBEI. 49,14 xH-m 1
HenrTp npusenexnus waxonurcs B Touke C.
52,32xH-m 2
I5xH

- 8 H -

SkH| 1., 2 3m T . GRS 3
A C “y B
10xH 64,14 xH-M 4
3. IIpuBonNTCH ypaBHCHME PABHOBECHMS A onpene- F3 cos 60° 1
nenuns peakuuu B onope A. Onpenenure, Kakoro
Y/leHA YPABHEHUS He XBATAET: F3 cos 30° 2
Rys -8+ F1-5-—m+F3-1+---=0.
—F,5in 60° 3
A m
Ry
A
e F —F3 - 25in 60° 4
3m

Bonpocwu OrTeerTwn |Kon
4. HaitTi riaBHBI BEKTOP CUCTEMBI CHIL. 2xH 1
’ 4xH 2

=120 xH'M 422 kH/um

F=10xH g=4«xHMm " K
Ty e || 2

OMNA x
S5m —> 3Mm
8xH 4
5. Onpenenure anreGpanyeckylo CyMMy MOMEHTOB TxH-M 1
OTHOCHTENLHO Touku B.
25xH-M 2
y
g=4xH/M  p=50xHM\ B =20kH
S —
\ 60° 42,3 xH-M 3
A B *
F=10xH
P
IM 1,5M 2M 68,3 xH-m 4
’l




IIpakTnyeckas padora Ne 4
Tema: OnpenesieHre HEHTPA THAKECTH COCTABHbBIX CEYEHUI.
Hean padoTrei: HayunThes onpeaessith M0J10KeHNe HEHTPA TAKECTH CJI0KHBIX

reomerpuyeckux ¢uryp.

OcHoBHEBIe HOPMYJIBEI ¥ NPEANIOCHUIKM pacyeTa

Ilenmpor mawcecmu npocmetiwuz cevenuti (puc. I13.1)

h % h h 4 7,
s %///Iﬁé%/////// =5
_0/3 b d
a) 6) 8)
Puc. I13.1

I'eomempuuecxue zapaxmepucmuxy CTAHNAPTHBIX NPOKATHEIX
npoduneir B [Ipunoxenun 2.

Memodu pacuema:

1) meTon cuMmeTpuy;

2) MeTOn pa3sneeHNs Ha MPOCTHIE YACTH;

3) MEeTOI OTPULATENBHBIX IJIOMIAMIEIH.

Koopdunampl yenmpoe maicecmu CAOHCHBIT U COCTNABHLIT cevenutl:

n n
;Akxk ZO:Akyk
e B

roe Ay — miomanm yacTeit cedeHus; Ty; yx — koopmuHaTs LT yacTeit

n
ceyenns; A — cyMMapHas IVIoab ceyenus, A = Y Ay.
0



PacueTHo-rpadpmueckas pa6ora

3ananme 1. OnpenemmTs KOOPAMHATHI IEHTPA TAXKECTH 33AAHHOTO
ceyeHnsl.

LK

B L
B o




BapuanT
ITapameTtp
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,va |80 (90 |100 110 |120 [130 |140 |150 (160 |170
h, MM 50 |60 |70 |80 |90 (100 {110 |120 |130 |140
R, MM 20 |25 |25 |30 |30 (40 |40 |50 | 50 |60

3ananue 2. OnpenennTs KOOPAMHATH LEHTPA TIXKECTH COCTABHO-
ro ceyenusi. CeyeHMs COCTOAT M3 JIMCTOB C MOMNEPEYHLIMH pa3Mepamu
a X § n npokatHrx npodpmieir mo TOCT 8239-89, 'OCT 8240-89 u
I'OCT 8509-86. Yronox BeIGHpaeTCs HAMMEHBILIEH TOIIMHEL.

Pasmepsl crannapTHeix npoduieit B [Ipunoxennn 1.

-

| o—

¥

]
I
|
|
|
6)

a) T
K | =1
e | Ve
< Y
I X ——
| t ey
6) 2)
| 8 1
S I : a—)-(—s : é)-(—
; |
|: L ]
0) e)




BapuanT
[Tapamerp

1 2 3 | 4 5| 6| 7| 8 9 |10

Ne msesinepa | 18 |18a | 20 |20a | 22 |22a | 24 |24a | 27 | 30
N2 nsyTaBpa | 18 |18a [ 20 |20a [ 22 [22a | 24 |24a | 27 | 30
Ne yrosnka 8 8 9 9 (10 (10 (11 |11 [12,5 |14
a, MM 180 (200 (200 |220 [220 |240 (240 [260 | 270 |300

J, MM 5 | 5 5 5 | 5 | & 6 | 6 6 6

[Ipn 3ammmTe paGoT OTBETUTH Ha BOIPOCH! TECTOBOIO 3a/laHUS.

Tema 1.6. CtaTuka.
IleuTp TaXeEcTH Tejia

Bonpocu OrBeTH Kon
szk E ; kak
1. BuibpaTts MYJIH [UIA pacyera E § — 1
paTs Qopmy. P 6 yc S Gs
KOOPAMHAT UEHTPa TAXKECTH Tella,
COCTABJIEHHOTO M3 OGBeMHLIX YacTeH. TCc = z bezr, s Yo M 2
3 Y. &
Z Akzk Z : Akyk 3
2 Ak
Z , Vizi - Z Vi yx 4
> Ve | TV
2. BuluscnauTh cTaTHYECKN MOMEHT 9.10% mm*® 1
IIaHHOM MJIOCKOH (PUTryphl OTHOCHTEIBHO
ocu Oz. 27+ 10° mn® 2
§ 36 - 10° mm® 3
™
60 .-\\\\\\\\\\\\
< b= 4210 mn® 4




[Tponomxenue

Bonpocwh OrBeTH Kon
3. OnpenenuTh KOOPAMHATH! UEHTPA THA- zc = 15MM, yo = 30MmMm 1
*ecTn purypnl 2 oTHOCUTENBHO oceit Ox
u Oy; a = 80MMm; b = 90 MMm; ¢ = 30 Mym; o = —40MM, yo = 35 MM 2
d= f =20MM.
<
— zc = 20 MM, yc = S0MM 3
L
L.
-
e = =20 MM, yc = 30Mm 4
2
4. OnpenenuTh KOOPANMHATY YC UEHTPA TH- 64 MM 1
xectu ¢urypst 1 (yronok 70x 70x 5) oTHo-
cutensHo ocn Oz (durypa 2 — seniep 83 MM 2
Ne 20).
95 MM 3
163,5 MM 4
5. BelyMCc/INTL KOOPAMHATY Yc UEHTpa 19 MM 1
TSAXECTH COCTABHOIO CeYeHMS.
- 21 MM 2
<
RN \\\\\
N"\ o 17 MM 3
N\ \ =
DO
0 * 25 MM 4

b,




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

Hean paboTbi: HayunThCcsl pacCYUTHIBATH NAPAMETPhI MOCTYNATEIHLHOI0 ABHKEHHUS
TeJa.

PacueTHble GOpMYJIBI OJIA ONpeneIeHNus
napaMeTpoB NOCTYNATEILHOIO ABMOKEHUS TeJla

Bce Touku Tena OBMXKYTCS OOMHAKOBO.
3akoH paBHOMEpHOro ABMXeHus: S = Sp + vt.
2
att

3akoH paBHONepeMeHHOro nemxenus: S = Sp + vot + -5

3meck Sy — MyTh, NPONAEHHEIN MO HAYalla OTCHeTa, M;
Vg — HAYAJILHAA CKOPOCTh JABMXEHHs, M/C;

a; — MOCTOSHHOE KacaTelIbHOe ycKopenue, M/c?
Ckopocts: v = S'; v = vg + aqt.

Yckopenue: a; = v'.

3axon HepaBHOMepHoro npmxenus: S = f(t3).

KunnemaTuueckne rpadmky NOCTYNATENBHOrO IBMXKEHHUs NPENCTa-
BJIeHsl Ha puc. [14.1.

S, v S va

a;t?

S = So+vt + —é—
v = Up+agt
v = const
So So
Vo
o fC (9] t,C
a) 6)
Puc. [14.1

PexomeHganmm 1Uisl pelieHUsl PaCYeTHO — rpau4ecKkoi padoThI

1. IloncTraBuB 3amanHble KO3ddUUMEHTH B o0Llee ypaBHeHue IBHU-
KEeHUA, onpeneanuTb BUO ABMXKCHUA.

2. OnpenenuTs ypaBHeHHE CKOPOCTH M YCKOPEHUs Ipy3a.



Sanaunue 2. JIpmxenne rpysa A sanano ypasseHuem
y = at? + bt +c, roe [y] = M, [t] = c. OnpenenuTs CKOPOCTH U YCKOpeHUE
rpy3a B MOMEHTHI BpeMeHH 1 M £, & TAKXKE CKOPOCTh M YCKOPEHHE TOUKM
B na obone 6apabana nebenku (puc. I14.4).

- BapwuanT
ITapamerp

12|34 |5|6|7|[8]9]10
B a,m/c2 [2 |0 |3 |0 (|3 |3 |2]0]|4]0
Y Tbmc |O |3 |4 204 0][3]4a]2
4 c, M 3140|520 |4(|[2]0]3
l,, r~ |02]04 |06 (08|05 |04 |03 /02|08 |06
t1, ¢ 1 |2 sl1 12t {2102
Puc. IT4.4 ta, c 3 |4 4 13|43 |4 4




IIpakTnueckasi padora Ne 5 (yacrtsb 2)
Tema: OnpeneneHue napaMeTpoB BPAIATEJIbHOI0 IBUKEHHS TeJla.
Heanb padorsi: HayuuThest paccuuThIBaTh NapaMeTpbl BpaliaTeJIbHOI0
ABMIKEHHMS TeJia.

PacuyeTHbie ¢popMyJibl A/ onpeneieHus napaMeTpoB
BpAalLATEJIbHOI'O ABVXEHUA

Touku Tesna OBMKYTCA 10 OKPYXKHOCTSAM BOKPYT HENOMBMMKHON OCH
(ocu Bpawenus).

3aKOH paAaBHOMEPHOrO BPAIIATENILHOIO ABMKEHUA: @ = @) + wt.

3aKoH paBHONEPEMEHHOIO BPAILATEILHONO ABMMKEHNA:
et?

5

3aKkoH HEPABHOMEPHOIO BpAlLATeNILHOrO npwkenus: ¢ = f(t3).

3neck ¢ — yroa noBopoTa Tesa 3a Bpems t, pa;

w —— YIJI0Basg CKOpPOCTh, pan/c;

(Y0 — YroOJl NOBOPOTA, HA KOTOPLI Pa3BepHYNIOCh TEeJO N0 HAvAJa
OTCYeTa;

Wp — HavaJIbHAS yIJIOBas CKOPOCTh;

€ — yriaoBsoe yckopenue, panu/c?;

Yraosas ckopocTs: w = ¢'; w = wp + €t;

Yrnosoe yckopenue: € = w'.

KunemaTuueckue rpadmky BpalaTesHOrO ABMIKEHNS IIPEICTABIIE-
Hel Ha puc. [14.2.

@ = o + wot +

90,6 ¢P,0,E
et?
P = Qo+ !
¥ W =W, + &l
W= const
Po € = const
0 t (¢ t
a) 6)
Puc. I714.2

Yucno obopoTos Bpaiuenns Tena: z = @/ (2m).
Yrnoeas yacToTa BpallleHUs: n, 06/MuH.



® [TapameTpsl OBMXKEHMS TOYKM Bpalllaio-

P weroca Tena (puc. 114.3):
/- G v -— JMHeHas CKOpOCTh TOouku A:
v = wr, M/c;

ar a¢ — KacaTellbHOEe YCKOpEeHUe TOYKM A:
as = er, m/c?;

Gn — HOPMAaJIbHOE YCKOPEHHe TOYKH A:
Puc I14.3 an = wr, m/c2.

Pexomennauum nJjis pelueHus 3anad
pacuyeTHO-rpaduyeckoinn paboTsl

3ananue 1

1. OnpenenuTh BUII NBIDKEHNAS HA KAXXIIOM y4acCTKe IO NIPHABENEHHO-
MYy KHHEMaTH4eCcKoMy rpaduky.

2. 3anucaTh 3aKOHBI JIBMXXEHMS IIIKMBA Ha KaxnoMm y4acTke. [la-
paMeTphl NBMXKEHNs B KOHIIE KaXXIOr0 Y4acTKa SBJIAIOTCS HAYaJbHBEIMHA
napaMeTpaMy ABMIKEHMS HA KAXXIOM IOCIIENYIOLLIEM,

3. OnpenesmmTh MOSHAIA YTOJI TIOBOPOTA IIKNBA 38 BpEMSA BpallleHUs.
Wcnons3oBaTk dopMyily miIs nepexona OT yIJIOBOM YacTOTH! BpallleHUs
K YTJIOBOMY YCKOPEHHIO.

4. OnpenenuTs NOTHOE YNCJIO 0GOPOTOB IIKNBA, UCTIONB3Y A (hOPMYITY

s
2m
5. IlocrpouTe rpadukm YIJIOBEIX TII€pEeMEIUEHWA M  YTJIOBBIX
YCKOpEHM.
6. OnpenennTh HOpMANBHOE M KacaTeJbHOE YCKOPDEHMs TOYKU Ha
obone LIKWBA B YKa3aHHLIE MOMEHTEI BPEMEHH.



PacueTHo-rpaduueckas paGora

3ananme 1. YacToTa BpalleHns MKUBa AuaMeTpoM d MEHIeTC s co-
riacHo rpaduxky. OnpenesmmTs nMorHOe Yncao 060POTOB IIKMBA 3a BpeMs
IBHMXKEHUA M CPEIHIOI YIJIOBYIO CKOPOCTBH 3a 3TO e Bpems. [locTpouts

rpadmK yriOBHIX NepeMeLUeHl 1 YIJIOBRIX ycKopeHu#t mkusa. Onpene-
MUTH YCKOpeHHus Touek obona Koneca B MOMEHTHI BpeMeHHU ¢ u ts.

n, ob/uumn n, o6Mmn "
N N
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
e T R L R~ =34 .6 & 1% % ° r S TR G 4
a) 6) 6)
n, oG/Mun n, o/ mmn n, o0/MHN
A A A
1000 - 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
0™ 4 6 8 10 ,.f ™24 6 8 1 ,.? 0 4« 6 8 10 ,'>c
2) 9) e
BapnauT
[TapameTp
1 2131415 71819110
Imamerp wxusa, m (0,2 |0,3 |0,4 (0,6 (0,5 0,8 |0,2 |0,6 |0,5 |0,8
t1, ¢ 2 1 |2 1 2 2 1 2 1
ta, C 8 19 |8 |9 |8 9 |18 |9 |6

HpI/I 3alIUTC pa6OTBI OTBCTUTDH HA BOIIPOCHI TCCTOBOI'O 3alaHU



Bonpocwu

OrTBeTH

Kon

1. Ilo 3sanaHHOMY 3aKOHY BpallleHUs BaJja Pasuomeproe 1
@ = 0,25t> + 4t onpenenMTh BAN JABYKEHUS
(¢ — B pazmanax; t — B CeKyHIax). PasroyckopeHHoe 2
Pasnoszamennennoe 3
Ilepemennoe 4
2. 3aKOH BpallaTeJILHOIO JIBHXKEHHS KoJieca 6c 1
@ = 4t — 0, 25t*. OnpenenuTs BpeMs IO MOTHON
OCTAHOBKM. 8c 2
10c 3
12¢ 4
3. OnpenennTtsb 4uci0 OG0POTOB JIO NMOJHON OCTa~ 0 1
HOBKM Kosteca. JIBMiKeHue onucaHo B Bonpoce 2.
1,25 oGopoTos 2
2,55 oboporos 3
3,65 oGopoTos 4
4. Koneco spaiaercs ¢ yrioBoit CKOpOCTbIO 71,7 u/c’ 1
52 pan/c. Pannyc xoneca 45 mm. Onpeneants
NOJIHOEe yCKOpeHMe Todek Ha obone xoneca. 101,6 m/c? 2
121,7m/c? 3
173,7m/c? 4
5. HacroTa BpallleHHs Bajla MEHAETCH COrJIACHO 2530 pan 1
rpaduky. Onpenenurs noiHoe 4ucsio o60poTOB
3a BpeMs JIBHKEHMS. 385,4 2
n, of/sun 402,9 3
420—— ]
|
| 2420 pan 4




IIpakTHyeckas padora Ne 6

Tema: OnpeneneHue NOTPeOHOM MOITHOCTH JIEKTPOABUIaTEs.
Hean paboTbi: HayunThCcsl pacCYUTHIBATH MOIIHOCTH € Y4€TOM MOTEPh HA TPEHUE H

CHJI MHEPIINU.
PacuerHsle popmynl

Mowmocmy npu nocmynameavbnom 06UNCEHUY
P = Fvcosa,

rne F' — nocrosunas cuna, H; v — ckopocts aBuxenns, m/c; a — yron

MEXJ1y HallpaBJIeHUSMH CIJILl ¥ IepeMelUeHMs.
Mowmoemy npu spawenuu
P=Muw,
rne M — ppamaiowmit moment, H-M; w — yraosas ckopocTs, pazn/c.
Koagppuyuenm noaeanozo delicmeus
KIIII = P, non :
P. 3aTp

rae Puon — nonesnas MOLHOCTD, BT; Pyarp, — 3aTpayeHHas MOIHOCTD, Br.

Cuaa unepyuu
FHH = —ma,

rne @ — yckopenue TOukM, M/c?; m — macca, Kr.

Ocnosuvie Ypasuenus JURAMUKY
[TocrynarensHoe nsmxenune Teepnoro rena: F' = ma.
BpamarensHoe nemkenne Tepuoro tena: M, = Je,

rae M, — cyMMapHBI MOMEHT BHEILIHMX CUJI OTHOCHMTEJILHO OCH Bpalle-
aust, H'M; J — MOMEHT MHEpUMM OTHOCHUTEJIBHO OCH BpALUEHUs, KI-M*;

£ — YIVIOBOE ycKopenue, paj/c?.

PexoMeHIalu¥y No BLINOJHEHNIO 3a0aHUA.
1. Ucnonw3ys npunuun HJanamGepa, onpeneuTh HATSXKEHIE KaHATA

KabuHE! MudTa Ha KaxnoMm ydacTke npmkenns (Jlexmma 14, mpumep 3).

2. OnpenenuTh MaKCMMAaJILHOE HATSXKEHUE KaHATA.
3. [To MaxcHMAILHOMY HATAKEHHIO KAaHATA ONPEIEUTh MAaKCHMAallb-

HYI0 MOTPEGHYI0 MOIHOCTE JUIA TIOABEMA TPY3a.
4. Tlo 3amannoit Besmmumue KIIII mexanusma onpenemmTs MakKCH-

MaJIbHYIO MOIIIHOCTDH ABHIraTeAd.



PacueTHo-rpaduueckas pabora

3ananme 1. CxkopocTs KabMHBI udTa MACCOR M U3MEHAETCs CO-
rnacHo rpadukam. OnpenesnuTs BeNUYMHY HATSXEHUS KaHATa, HA KO-
TOPOM monseled JudT, OIpy NoabeMe U onyckarnuy. [lo MakcuManbHOR
BeJIMYNHE HATMKEHUS KaHaTa ONpeNeluTh NOTPeOHYI0 MOILHOCTE 3JeK-
TPOABUrATENA.

U AN/ UM/ vA M/c
5 5 5
4 4 4
3 3 3
2 2 2
1 1 1
e ey > 0 > 0 >
1, 2 4 6 8 10,3 2 4 5 8 10 %
a) 6) o)
v An/e v Au/«: v/\u/c
5 5t 5
4 4 4
3 3 3
2 2 2
1 1 1
0 > 0 > 0 >
2 4 6 8 10 Le 2 4 6 8 10 i 2 4 6 8 10 Lo
2 9) e
BapuauT

[TapameTp

1 2 3 - 5 6 7 8 9 | 10
Macca m, xr  [500 | 700 |750 | 800 [600 | 800 |600 | 450 [900 | 850
KIII mexammsma| 0,8 0,75 | 0,8 10,75 | 0,8 [0,75 | 0,8 0,75 [ 0,8 |0,75

HpI/I 3alllUTC pa6OTBI OTBCTUTDH HA BOIIPOCHI TCCTOBOI'O 3aIaHUA.



Temnr 1.14 u 1.15. IInasamuka. Pa6oTa ¥ MOILHOCTD.
O6iue TeopeMbl AMHAMUKU

Bonpocwu OrseTn |[Kon
1. Jlebenkoit nonHuMaloT rpy3 maccoi 300 xr 0,079 1
co cxopoctbio 0,5 M/c. MoumocTs nBurarens
2 kBr. Onpenermats obumit KITIT mexanuzma. 0,935 /.
0,625 3
0,736 4
2. OnpenemuTh BETHYUHY TOPMO3HOM CHJIBL, 5,2 H 1
ecnu 3a 4 ¢ ero ckopocTh ynana ¢ 12 m/c
no 4 m/c. Cuna Taxectn — 104 H. 159 H 2
10,6 H 3
21,2 H 4
3. Yemy paBHa paboTa CUJ1, NIPUIIOKEHHKIX K 11,25 xIIx 1
NPAMOJIMHEHHO NBUXYIIEMYCS TeJTy, eClIM ero
CKOpPOCTBb yBenmuumiIack ¢ 15 M/c no 25 m/c. 20 xITx 2
Macca Tena 1000 xr.
75 xIlx 3
112,5 xIIx 4
4. CnnonrHoit onHOPOAHKI uauHAp Maccoir m | Tonwsko ot r 1
BpalIaeTCA OTHOCUTEIBLHO CBOEH IPONOJILHOM
ocut. OT yero 3aBUCUT 3HAYEHUE Ormur 2
MOMEHTAa MHepUUU LUUIuHApa?
Orlnm 3
Orl,mur 4
5. Ilon meiicTBMeM Bpallaiolero MOMEHTa 23,8 xr - M? 1
M = 200 H - M xoneco Bpamaercs paBHOYCKO-
PEHHO U3 COCTOSHMS IIOKOS U 3a 4 C ero Cko- 48 xr - M? 2
pocTs nocturia 320 o6/MuH.
OnpenenuTh MOMEHT MHEPUUM KOJeca. 96 xr - M2 3
108 xr - m? 4




Jlaboparopnasi padora Nel

Tema: «DxcnepuMeHTaIbHOE OTNPEICTICHUE MOJTYJIS YIPYTOCTH U KO3(ppuimeHTa
ITyaccona»
Hesap padoThl. DKCIEPUMEHTAIIBHOE ONpeAcIeHrne Moays ynpyroctyu E u
koaddunrenta [lyaccona p v cpaBHeHHE UX C TAaOJIUYHBIMUA 3HAUCHUSIMHU.
Oo6opynoBanme: CTeH ] yHUBEPCATbHBIN JIa0OPAaTOPHBIN MO COMPOTUBIICHUIO MAaTEPUATIOB
CM — 2: 1 — onopHbIe CTOWKH, 2 — KOPITYC, 3 — MOJ3YH, 4 — ITypBal, 5 — Kopnyc, 6 —
WTUQTHL, 7 — BUIKH, § — CTEPKEHb, 9 — MHIUKATOP JAe(PopMaliy MPOPE3HON MPY>KUHBI,
10 — Ten3opesuctopsl, 11 — pazbem 115 TOAKIIIOUYCHHS m3MepuTes nedopmaruu (puc. 2),
MUKPOKAJIbKYJSTOPHI.

Teopernueckue MoJI0KeHUs.

Monyns ynpyroctu (E) Xapakrepusyer KeCTKOCTh MaTepHaa, T.€. ClIOCOOHOCTh
COMPOTUBIIATHCA ehopMaIIiK, ONPENEIIeTCS OTHOIICHUEM HOPMAJIBHOTO HANPsHKEHUs O
K COOTBETCTBYIOILIEMY OTHOCUTEIbHOMY yIJIMHEHUIO € MPU PACTSKEHUH IPSIMOTO
CTEp KHS U BbIpaxaeTcs (popMyoii:

E=0ox/ex (1) WU E=F/(A*&x)= (K1*n) / (A* €&x) (2)

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

€X - poAoJibHas Aedhopmanus,

A — TIOIIAb MOIEPEUYHOr0 CEYECHUS CTEPIKHSA, MM2,

OX - HOpMaJbHOE HanpsbkeHue, H/mMm?2,

k1 — k03 uIHEeHT MPOMOPIIMOHATBHOCTH TIOKa3aHUH MHIUKATOPA, OTPAsKAIOIIHIA
(baKkTHYIECKYIO )KECTKOCTh NpykuHbl, K1=4,95 H/MkM,

N — mokazaHue MHANKATopa AehopMaIii MPOPE3HOUN MPYKUHBI, MKM.

Koaddummentom Ilyaccona Ha3piBaeTCs aOCOMIOTHOE 3HAUCHUE OTHOIICHUS TTOTIEPEYHOM
nedopMaIiu K IpOJ0JIbHON TIPU OJHOOCHOM HANPsHKEHHOM COCTOSIHUM:

n=| &/e | (3)
rae: €z - momepedHas aedopMmanus, €X - MPOAOIbHAS AehopMaIus
IHopsiiok BbINOJIHEHUS PadOTHI.
1) Cobepute HaJIaIKy COTJIaCHO PHUC.2 W MPOU3BEAUTE MPEABAPUTEIHLHOE HATPYKEHHE
CTEp KHS JJIs1 yCTPaHEHUS 3a30p0B B mapHupax Harpyskou 0,5 kH. CHumMuTte nokazanus ¢

tabso M3meputens Jedopmaiiny st KaKA0T0 TEH30PE3UCTOPA U 3aHECUTE UX B
TabHIy:

F, kH 1 2 3 4
TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP | TEH30PE3UCTOP
X y z X
0,5 X11= Z21= Z31= X41=
1,5 X12= Z22= Z32= X42=
2,5 X13= Z23= Z33= X43=
3,5 X14= Z24= Z34= X44=




2) Harpyxaiite oOpasen nmocienoBarensuo cuioit 1,5 kH, 2,5 xH , 3,5 xH,
KOHTPOJIMPYS 3HAUEHUE CUJIBI TI0 MOKA3aHUsAM UHJIUKATOpa JAedopMaliuy mpope3Hoi
MPYXUHBI Ha cToMKe. Ha kax oM ypoBHe cuiibl cHUManTe nokazanus U1 miist kaxmoro
TEH30PE3UCTOpA.

3) IloacuuTaiite cpeaHIO0 pa3HocTh mokazanuii Tabno U (AnX, ANz) nus 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) + (223 — Z22) + (224 — Z23)) / 3
Anz2=((Z32 — Z31) + (Z33 — Z32) + (Z34 - Z33)) / 3

Anz = (Anzl + Anz2) /2

4) OnpenenuTe MpUpaIICHUE MPOI0JIbHON 1 noniepevnoi neopmanvu Agx , A€z
COOTBETCTBYIOIINE TipupainieHnto cuibl F=1kH mo ¢popmymnam:

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

(4)

rae Kg- nena enununbl quckpetnocta U (Kgx = 0,00042 mm, Kgz = 0,0000731 mm)
5) Beruucnute npoaoabHy0 U MONepeyHyto aedopManiuio no Gopmynam:

ex=Aex /1, €z=Agz/q, (5)

rne £= 150 MM — qymHA pabodeli 4acTH CTEPIKHS;
a =30 MM — IIMpUHA CTEPKHS (TONEPEYHBIN pa3mep).

6) Beruucnure moayns ynpyroctu o dopmyie (2). (F=3,5 kH, A=75mm? - miomaas
MOTIEPEYHOT0 CEUEHUS CTEPIKHS)
7) Beraucnure ko3 durment [lyaccona mo dpopmye (3).
8) CpaBHUTE pe3yNIbTATHI ¢ TAOIUYHBIMU JaHHBIMH. ClienaiiTe BEIBOM O pe3ysibTaTax
IKCIIEPUMEHTA.
[Ipumeuanue 1. Pe3ynbTaThl BEIUUCIECHUN JOKHBI OBITh B Mpeenax :
n1s Matepuana ctanb 45: E=(1,9...2,1) * 10° MIla, p=0,25...0,3

KoHTpoJsibHBIE BOIPOCHI:
1.Yto xapakrepusyet ko3 duiimeHt nomnepeunoit nepopmaruu (kod3phuimeHt
ITyaccona)?
2.ChopmynupyiiTe 3akoH ['yKa pu pacTsbKEHUU U CHKaTUU?
3.Yrto xapakTepusyeT MOIyJb yIpyroctu Mmatepuana? KakoBa enuHuia n3MepeHus
MOAYJISl yIPyTrocTu?



4.3anmumure GOpMyITBI 711 OTIPEIeTICHUS a0COFOTHOTO M OTHOCUTEIHHOTO YTHHEHUH
Opyca?

5.Uto xapaktepusyeT npousBeneHue A*E?

6.Kak onpenensiercst abCOMOTHOE yAJTMHEHUE CTYIIEHUYAaTOro Opyca, Harpy>KeHHOT0
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 — KopIryc, 3 — kopiyc, 4 — oOpasert assi HCIIBITaHui, 5 —
BBICOKOTBEPBIE BTYJIKH, 6 — BUJIKH, 7/ — TIOJI3YH, 8 — OCh IPOPE3HOU NMPYKUHBI, 9 —
mtudT, 10 — mrypsan, 11 — unaukatop negopmManuu Npope3Hon MpyKUHHI (puc. 3),
MUKPOKAJIBKYJISATOPBI.

Teopernuyeckue MoJI0KeHU.

Cpe3om Ha3bIBaeTCs pa3pylIeHUE MaTepHUalia CTEPKHS MO JEUCTBUEM CHUJI,
MEePIICHIUKYJISIPHBIX TTPOJIOJIBLHON OCH CTEpKHS (TIonepeuHbix cui). [Ipu 3ToM B ceueHUn
Cpe3a CTCPIKHA BOSHUKAIOT KAaCATCIbHBIC HAIIPAKCHNA, BECIMYMHA KOTOPBIX OIMPCACIIACTCSA
o opmyiie:

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

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

Iopsiaok BbINOJIHEHUS] PadOTHI.
1) CobGepute HaJIaaKy COTIACHO pHC. 3.
J171s1 BBITIOJTHEHUST pa0O0ThI UCTIONB3YUTE ITUIMHAPUIECKUN CTEp>KEeHb (00pa3err) s

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

2) Harpy>aiite cTep>KeHb MOMEPEYHON CUIION MOCTENEHHO JI0 TeX MOop, MOKa He
NIPOU30UET CPE3 CTEPHKHS.

3) 3adukcupyiiTe MokasaHuss WHAUKATOpa JAedopMaliy MPOPE3HOM 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 IIIOIIAAEH cpe3a).

KoHTpoabHbBIE BONIPOCHI:
1.Kakue BHyTpeHHHE CHUIIOBBIE (PaKTOPHI BOSHUKAIOT MPU CABUTE U CMSITHH?
2.ChopMynupyiTe 3aKOH HAPHOCTH KacaTeIbHbIX HAIIPSHKEHUH.



3.Kak o6o3HavaeTcst aedopmariisi Ipu caBure?

4.3anumute 3akoH ['yka npu clBHre.

5.3anumuTe yciaoBUe MPOYHOCTH MPU CABUTE U CMATUU?

6.Uem oTnuyaeTcs pacyeT Ha MPOYHOCTD MPHU CABUTE OJHOCPE3HOMN 3aKJICTIKU OT
JIBYXCpE3HOM?

7.3anummTe popMyIty Uil pacyeTa Ha MPOYHOCTb CBAPHOTO COCTMHEHMUS?

JlabopaTopHnasi padora Ne3

Tema: «DKkcnepuMeHTAIIBHOE ONPEAEICHUE MOTYJIS CIBUTa»

Heab padoThI— S5KCIIEPUMEHTAIILHOE ONPEAEIICHHE MOAYJISl CABUTA (MOYJIS yIPYTOCTH
BTOPOTO pOJia) IPU YUCTOM CJIBUTE.

Oo6opynoBanme: CTeH]] YHUBEPCATBHBIN JIA0OPATOPHBIN MO COMPOTUBIICHUIO MAaTEPUATIOB
CM - 2: 1,2 — oniopHBbI€ CTOIKH, 3 — KOpIyc, 4 — CTyneH4aThIil Baj, 5 — 6o, 6 —
PYKOSITKA, 7 — KPOHIUTEHHBI, 8 — MHIUKATOpHAs TOJOBKa, 9 — pbuar, 10 — noammunuuk, 11
— ynop, 12 — BuHT, 13 — nonsecka, 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 { — qymHa crepxHs, JP - MOJSAPHBIN MOMEHT nHepiuu, G — MOAyIIb YIIPYTrOCTH
BTOPOTO pojia (MOZyJIb CIIBUTA).
Orcrona

G = (Mx*t)/ (¢ * Jp) )

Ha npaktuke MmoayJsib cCABUra ONpPEneIIsitoT MO NPUPAIIEHUIO B3aUMHOTO yIJjla TOBOPOTa
A@ na yuactke crepykHs amuHON £, OT IpHUpaIeHUs] MOMEHTA KPYYEHHs, KOTOPOE

paBHO:
AMk = AF*a (3)

3neck AF - cTyneHb yBeIMYCHHS CUITBI HATPY3KH, a — JUTUHA Tieya peryara (a =300 mm).
Takum o6pazom
G = (AF*a*t)/ (A * Jp) 4)

Iopsinok BbINOJIHEHNSI PAa0OTHI.
1) CoGepute HaJIaIKy COTIACHO PHUC.6.
2) HarpyxaliTe mojasec Ha ppryare nocieaoBareibHo rupsam 1,2,3,4 kr.
3) CaumaiiTe Ha KaXJ0M YpOBHE MMOKa3aHUsl MHIUKATOpa yriiomepa. JlaHHble 3aHecuTe B
Ta0IuUILy:

No Bec rupm, kr. [Tokazanus
n/n WHJMKATOPA, 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 — nuHa BIIETa KpOHIITEHHA HHAMKATOPHOU ro0BKH (100 MMm).
5) Beraucnure mo dhopmyse (4) moaynb capura G v CpaBHHUTE ¢ TAOJMYHBIMU JTAHHBIMU.
JInst pacuera ucnonp3yite caeayromue ganasie: a =300 mm, £ = 100 mm.
Jlist mpoBeeHust pabOThI UCTIOIB3YHTE CTEPKEHD MAJIOTO THAMETPA, KOJIBIIEBOTO
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.

KoHTpoJsbHBIE BONIPOCHI:
1. Kak Ha3bIBaeTCsl HANPSY)KEHHOE COCTOSIHME, BOZHUKAIOLEE TPU KPYUEHUU KPYTIIOTo
opyca?
2. Yemy paBeH MOJYJb YIPYTOCTH MaTepHalia Mpy KPyUYEeHUH TS CTau?
3. Kakas cBsI3b MEKy yIJIOM CABHIrA U YTJIOM 3aKpy4YMBaHHUS?
4. Kak pacnpeneisieTcs: KacaTelbHOE HAPsKEHNE NpU KpyueHnn? 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 3akirouaercs pacueT Ha MPOYHOCTh IPU KPy4eHU U ?
8. B ueMm 3akiro4yaeTcsi pacyeT Ha KECTKOCTh MPU KPYUECHHUU?

JlabopaTopHasi padora Ned

Tema: «IIpoBepka 3aK0HaA pacIpeIeICHAs] HOPMAJIbHBIX HAIIPSHKEHUHM B IIONIEPEYHOM
CEYEHHUH MPAMOro Opyca mpHu NpsMOM U3THOe»

Iean pabdorsl. [IpoBepka 3akona ['yka mpu uzrude; npoBepka JMHEHHOTO 3aKOHA
pacnpeesieHus HOpMaJIbHBIX HAMPSKEHUN B MMONEPEUHOM CEUEHUH OalKU MPHU MPSIMOM
u3ruoe.

OoopynoBanme: CTeH T yHUBEPCAIbHBIIN TJAOOPATOPHBIN MO COMPOTUBIICHUIO MaTEpUaIOB



CM — 2: 1 — BUHTOBOE HArpy>Karoliee yCTPOUCTBO, 2 — AByTaBpoBas Oanka, 3 — onopsl, 4
— 3JIEMEHT YIPYTHii, 5 — uHAUKATOp AedopMaliuu, 6 — mTypBai, 7 — TEH30PE3UCTOPHI, § —
pa3beM s OAKITIoYeHMs m3meputes nedopmanuu (puc. 4). MUKpOKaIbKyISITOPHI.

Teopernyeckue MoJ0KeHU.

J11st mpoBeIeHUsT UCTIBITAHUI HCTIONB3YIOT 0aJKy, Y KOTOpOM MOMEepeyHOe CEUeHUE
umeet ¢popmy AByTaBpa. Eciu Hauano KoopauHAT HOMECTUTD B LICHTPE TSKECTU CEUCHHUS,
T0o ocu OX u OV, Kak ocl CUMMETPUHU, OYTyT IIIaBHBIMU IIEHTPATLHBIMU OCSIMHU.
[IpononbHas ock 6anku — OZ. ITpu aeiicTBun Ha OanKy CUJI, IEPIEHIUKYIIPHBIX ocu OZ
1 JIexamux B iockocty Y OZ, KOTOpyIo IPUHSATO HA3bIBATh TJIABHOM IJIOCKOCTHIO, Oajka
OyneT m3rudaThCsl B ATOU IIIOCKOCTH. Takoi u3rud HA3BIBAIOT TNIOCKUM m3runboM. 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 M3rNOE B OMEPEYHOM CEUCHHH 0aTK BO3HHKAIOT TOJIBKO HOPMaJIbHBIC
HarpspkeHus: 6Z. B 1100011 Touke MonepevyHoro ce4eHus OHU MOTYT OBITh OIIPEICNICHBI 110
dhopmyiie:

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

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

rae Mx — u3rubaronuii MOMEHT B pacCMaTpUBAa€MOM CEUEHUU,
JX — MOMEHT MHEpLIUU MTONEPEUHOTO CEYEHUSI OTHOCUTENBHO HEeWTpanbHOU ocu OX,
Y — pacCTOSIHUE OT HEUTPATIBHON OCU JO TOUKH CEUECHUS, B KOTOPOU BBIYUCIISIOT
HaIpsHKEHUE.
k2 — k03 punmeHT MPONOPIMOHATEHOCTY MOKA3aHUH HHINKATOPA, OTPAXKAIOIINN
JICUCTBUTEIILHYIO XKECTKOCTh YIPYroro ieMenta, k2= 2,849 H/mkw,
N — moKa3aHue UHAUKATopa Ae(OpMalMK YIPYTOoro JI€MEHTa, MKM.
a =200 MM. — paccTOSIHUE OT OIOPHI OAJIKH JI0 OTIOPBI YIIPYTOTO DJIEMEHTA,
[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 Gpopmyel (1) BUIHO, 4TO HOPMATBHBIC HAMIPSIKEHUS TI0 BBICOTE CEUCHUSI OaTKu
U3MEHSIOTCA M0 JIUHEMHOMY 3aKOHY.

J1st sKCieprUMeHTaIbHON MTPOBEPKH JIMHEMHOTO 3aKOHA U3MEHEHUSI HOPMAJIbHBIX
HaIpsHKEHUH 0 BHICOTE OANKKU B 30HE YMCTOTO U3rnda B MATH TOYKAX CEYCHUS] HAKIICCHBI
AT TEH30PE3UCTOPOB (pUC. 4), C MIOMOUIBIO KOTOPHIX OMPEACIISIOT 1ePopMaluy €Z Ha
Pa3HbBIX PACCTOSHUSAX OT OCH Z, a 3aT€M HaXOJIAT HOPMaJIbHbIE HATIPSKCHMUSI:

oz=E*¢gz (2)

I'ne E=71 I'lla — Moy ynpyrocTu MaTepuaia Oaik,
€Z - OTHOCHUTENbHAS NMPOA0IbHAS fedopMallis pacCMaTpUBAEMOT0 BOJIOKHA.

Iopsiaok BbINOJTHEHUS] PA0OTHI.
1) CoGepute HaaaKy COraacHo puc. 4.
2)Harpysute 6anky npenpaputenbHoit cuoi F= 0,5 kH.



3)CHuMUTE TTOKa3aHUs BCEX TEH30PE3UCTOPOB, HAKIICEHHBIX B 30HE YHCTOTO U3TH0a 1
3aHecHuTe ux B TaOymiry Nel. 3HaueHHEe CHUITBI KOHTPOJIIUPYUTE 110 UHANKATOPY
nedopmanuu (MJ1) ynpyroro snemMeHra.

4) Harpyxaiite 6anky nociegaoBateiabHo cuioi 1,5 kH u 2,5 kH. Ha xaxmoit ctynenu
Harpy>xeHusi cHumamTe nokaszanus MJ[ u 3anocure ux B Tadauiry Nel.

Tao6auia Nel.
F, 1 2 3 4 5
K | TEH30pPe3UCTO | TEH30PE3UCTO | TEH30PE3UCTO | TEH30PE3UCTO | 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|27 13= 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 popmynam:

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

3)

7) Onpenenure OTHOCUTEIBHYIO JIe(opMaIiuio I KaKJI0r0o TEH30PE3UCTOpa I10

dhopmyie:
ezi=Kg*Ani  (4)
rae Kg = 0,011 mMm. — ieHa exuHUIBI AucKkpeTHoctr UJI.

8) Briuncnure HOpMalbHOE HAMPSHKEHUE )1l TOUEK YUCTOro u3ruba mo dpopmyie (2).
9) Beruucnute MakCUMaIbHBIC TEOPETHUCCKUE 3HAUCHUS PACTIATUBAIOIIETO U
C)KMMAIOIIET0 HAMPSHKECHUH B 30HE YHCTOTO M3THOA!

emax =+Mx/Wx (5)
rae WX = 2776 mm3 - 0ceBOi MOMEHT CONPOTHUBIICHHS.

10) ITocTpoiiTe mrOpy TEOPETUUECKUX HAMIPSKEHUIN B CEYCHUH 30HBI YUCTOTO M3TH0A.
OTMeThTE HA HEW TOYKAMH 3HAYEHHUSI SKCIIEPUMEHTAIbHBIX HAMPSHKEHUN B TOUKE
HAKJICMKU TE€H30PE€3UCTOPOB.

11) CpaBHUTE TEOPETUYECKHUE U IKCIIEPUMEHTATIBHBIE 3HAUCHUS HANIPSKEHUH U
cenaiTe 3aKII0UYEeHHUE O CIIPABEIJIMBOCTH 3aKOHA PACpPEIeICHUs] HOPMAJIbHBIX
HaANPSHKEHUH MO0 MONEPEeYHOMY CEUEHHUIO U3rn0aeMoro CTepxKHsI.

KoHTpoJibHBbIE BONIPOCHI:
1.Kakyto miocKoCTh Ha3bIBAIOT CUIIOBOM?



2.Kaxkoit u3ru0 HazpiBatoT npsiMbiM? YTo Takoe Kocoit u3rud?

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

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

6.Kaxoii popmynoii onpenensercss HanpsHKEHUE MPU U3rH0e B 000N TOUKE MONEPEYHOTO
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/[ nunmHapruyeckoro
pEIYKTOpa»

eab padoThl: DKCIEPUMEHTAIBHO UCCIIEIOBATh 3aKOHOMEPHOCTh N3MEHEHMUS

koaddurmenta noneznoro aercteus (KIII) penykropa npu pa3HbIX pexumax padoThl

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 — MUIMHAPUYECKUNA TBYXCTYIIEHYATHIM COOCHBINA PEAYKTOD;

9 — pemennas nepenaya; 11 — Harpykaromiee ycTpoicTBo; 12 — rumra (puc. 1).

B pe3ynbTaTe BhINOJHEHUS paOdOThI CTYAEHT

00JIJHCEH 3HAMb !

- OCHOBHBIE COCTaBJISIOIINE MOTEPh MOLIHOCTH B PEIYKTOPE, UX 3aBUCUMOCTb OT
nepeaaBaeMoil Harpy3KkH U YacTOT BpallIEHUs BaJIOB;

- YCTpOICTBA TaOOPATOPHON YCTAHOBKHU U METOJUKY MPOBEICHUS UCCIIEAOBAHU;
O0JIHCEH YMemb.

- SKCIIEPUMEHTAIBHO ONPEAEIATh U TEOPETUUECKH PACCUUTHIBATh BPALAIOIINE MOMEHTHI
Ha Bajax peaykropa u 1o Hum onpenenars KIIJ1 Ha pa3nuuHbIX pexruMax HarpyKEHUs;

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

Teopernyeckue moJI0KeHu.
AHanu3 noTepb MOIIHOCTH B PETYKTOPE.
1. Koappunument noneznoro aevictus (KII) peaykropa ecTh OTHOIIEHHE MOJIE3HON
MOIIIHOCTH K 3aTPAaYEHHOM:

N=P2/P1=(T2*®2)/(T1*&1)=(T2*n2)/(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 CKOPOCTHU BPAILICHUS BEIYIIETO U BEAOMOI0 BajJOB PEAYKTOPA,
pan/c;
N1, N2 — yacTOTHI BpaIIeHUS BEAYIIErO U BEIOMOTO BaJIOB PeayKTOpa, 00/MUH
| — mepeIaTOYHOE OTHOIICHUE MCCIISIyeMOTO PEAyKTOopa.



2. B cBo10 ouepeib MOIIIHOCTh 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 - KOO (PUIMEHT OTHOCUTENBHBIX OTEPh B MOAIIUITHAKAX;

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 3alICIINICHUU ABJIAKOTCA CIICACTBUEM ‘-Ipe3BBI‘-IaI>iH0 CJIOKHOT'O AJIA
HCCICAOBAHUA IIPpOHICCCa BBaHMOHCﬁCTBHH KOHTAaKTUPYIOIIHUX HOBerHOCTeﬁ BY6L€B. B
O6HIGM CJIydac CUJIbI TPCHUA MCIKAY SY6I>51MI/I 3aBUCAT OT IICPOXOBATOCTHU UX pa60111/1x
HOBerHOCTeﬁ, PCXKHUMAa U BHUJa CMa3KH, COOTHOIICHU:A CKOpOCTeﬁ Kaud€HUA U CKOJIbXXCHUA
B KOHTAKTC U BCJIMYNHBI Hepez[aBaeMoﬁ IOJIE3HOU Harpy3KHu.

I[JBI SY6‘laTBIX nepcaad, HapC3aHHbIX 663 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 TpeHUsl CKOJIbKEHUSI B KOHTAKTE COMPSKEHHBIX 3yObEB;
z1, 22 — yucna 3yObeB IIECTEPHH U KOJeca.
B dopmyre 3HaK «+» - 17151 BHEIIHETO 3alleTJICHNS, 3HAK «-)» - 1711 BHYTPEHHETO
3aLleTIICHMSL.

dopmyIia MoKa3bIBAET, UTO MOTEPU CUIIHHO YBEIIMYMBAETCS C YMEHBIIEHUEM YHCET
3yObeB, 0COOECHHO YncCiia 3yOhEeB MIECTEPHHU.

B pexxnmMe nosryKuJIKOCTHOM CMa3KU CUJIbl TPEHUS YBEJIMYUBAIOTCS IPU
YMEHBILIEHNUHU BA3KOCTH Macia U CKOPOCTH B 3atierieHuu. [Ipu BBICOKHX CKOpPOCTSAX 3a
CUET MOBBILICHHSI HECYILIEH CIOCOOHOCTH MACIISIHOTO KJIMHA MEXAY 3yObsIMH BCTYHAIOT B
CHIIy 3aBUCUMOCTH, XapaKTEePHbIE JJIsl THIPOJUHAMHUECKOTO PEKUMa CMa3KH.

Ilomepu na mpenue 6 3ayennienuyu 0OBIYHO IPUHUMAIOT POTOPLIMOHATBHBIMU
MOJIE3HOHN HAarpy3Ke M OTHOCAT K TaK HAa3bIBAEMBIM HAIPy30UHBIM ITOTEPSIM.

Banbl coBpeMEeHHBIX PeIyKTOPOB OOBIYHO YCTAHABIMBAIOT Ha MOIIAITHUKAX
KaueHUs, JUIsl KOTOPBIX XapaKTePHbI MaJble nomepu Ha mpeHue:

yn = 0,005...0,010.

Ilomepu na nepemewiuganue macaa pacTyT ¢ yBEIMUEHUEM OKPYKHOU CKOPOCTH,
BS3KOCTH Macja, ITUPUHBI 3y0UaThIX KOJIeC U TITyOWHBI UX MOTPYKEHUS B MACIISTHYIO
BaHHY.

Kosgppuyuenm omnocumenvhvix nomepsb nHa npuoo 6eHMUIAMopa YB
CYLIECTBEHHO 3aBHCUT OT YaCTOThI BPAIICHHUS BaJIOB.

Pa3nenpHOE M3MepeHne COCTaBIAIOIMINUX MTOTEPh MOIIIHOCTH CBSI3aHO C OOJIBIIUMU
TpyAHOCTAMU. [103TOMY OOBIYHO OMBITHBIM IyTEM OMPENEISAIOT CyMMapHbIE IOTEPH
MOIIIHOCTH, KOTOphIe XapakTepu3ytoT oomuii K11/ penykropa.



Cpennue 3nauenns KIIJI 3yOuaTeix nepegad Ha NOAIIMITHUKAX KAYEHUS IIPU
HOMUHAJIBHOM Harpy3Ke M *KUAKON cMa3ke HaxoasTcs B npenenax N =0,97...0,98,
JUIs1 OTKPBITHIX TIepeiad ¢ macTuuHon cmazkor n = 0,95... 0,96.

IIpu nepenaye HenoaHoi MomHOCTH KII/I 3HAYMTENBHO HUXKE BCIEACTBUE BIMSHUA
IOCTOSIHHBIX II0TEPB, T.€. IOTEPh, HE 3aBUCSIIMX OT IIEpeJaBaeMON MOIIHOCTH.

Ilopsinok BeINOTHEHUs1 padOThI.
ITocsien0BaTEIBLHOCTD BBINOJIHEHHS JIA00PaTOPHOM padOThl B 1MAJI0T0BOM PeKUME €
3JIeMEHTAMH aBTOMAaTH3MPOBAHHOM CHCTeMbl HAYYHbIX HccienoBanuii (ACHH)

JlabopaTopHyt0 pabOTy BBINOJIHSIOT C IPUMEHEHUEM KOMITBIOTEPA B INAJIOTOBOM
pexxume. Kaxaplit atam paboTsl opopmileH Ha TUCIUIEE B BUJE SKPAHHOM 3aCTaBKH.
[lepexon k ouepeJHOMY ATaly padOThl BO3MOXKEH TOJIBKO MOCIIE BBIITOJIHEHHUS
peKOMeHJaui U TpeOOBaHUi, TPUBEACHHBIX Ha 3acTaBke. HeoOX0 UMbl yHKT B
npejeiax OJHOM 3aCTaBKU BBIOMPAIOT YCTAHOBKOM MOJIOCHI, BBIICIIEHHON IPYTUM LIBETOM,
Ha HYKHYIO CTPOKY C ITOMONIBIO KJIaBHIII IIEPEMEILICHUS Kypcopa — CIMpenKa 6HuU3,
cmpenka 86epx, KIIaBUIU — 6600. /{1151 monydeHnus 6osee moaHON U NOApOOHON
nH($OpMalluU NpY BBINOJIHEHUH dTarna cleayeT HaKaTh (yHKIMOHAIbHYIO KiaBury F1—-
NOMOUb.

[To oxOHYaHNU IKCIIEPUMEHTAIBHON YacTH pabOThl HA JUCIIEH BBIBOJSATCS
pe3ynbTaThl SKcriepuMenTa — rpaduku. Ilepsoiil rpadguk - «3aBucumoctu KI1J1 peaykropa
OT Harpy3Kku Ha B€IOMOM Baily» oToOpaxaeT 3aBucumoctb KIIJ] pexykTopa or MoMeHTa
Ha BEIOMOM BaJly (3KeJNTasi KpUBasi) U 3aBUCMMOCTh YaCTOThI BPAILIEHUsI BEIYILIETO Baja OT
MOMEHTa Ha BE€JJOMOM Bally (3eyieHast KpuBasi). Bropoii rpaduk - «3aBucumMoctu
MOIIIHOCTEN OT MOMEHTa Ha BEIOMOM Baly» OTOOpa)kaeT 3aBUCUMOCTh MOUTHOCTH Ha
BEJIyILIEM Baly OT MOMEHTa Ha BEJOMOM Bally (3KeNTasi KpUBasi) U 3aBUCUMOCTh MOIIIHOCTH
Ha BEJJOMOM BaJly OT MOMEHTa Ha BEJJOMOM BaJly (3eJIeHast KpUBas).

OTtuer no 1adopaTopHoii padoTe J0JIZKEH COEPKATh:
Kunematuueckyro cxemy «JlabopatopHoii ycTaHOBKWY, ONMCAaHKE Y3J0B «JlabopaTtopHoi
YCTaHOBKW», KPATKAE TEOPETUYECKUE CBEACHHUS O IOTEPSAX MOLIHOCTHU B PEAYKTOPE, a
taxoke rpadukn «3aBucumoct KII/I penykropa oT Harpy3ku Ha BEJJOMOM Bally» U
«3aBUCHUMOCTH MOIIIHOCTEW OT MOMEHTA Ha BEOMOM Bajy».

KoHTpoJibHBIE BONIPOCHI:
[TpuBenute dhopmysbl, Mo KOTOPEIM MOXHO onpeaenuts KIIJ[ peaykropa.
Ha3zoBute 0CHOBHBIE IPUYMHBI TOTEPU MOIIHOCTH B PETYKTOPE.
Kaxk n3mensiercs KIIJI penykropa ¢ yBenuyeHrneM 4nciia €ro CTyrneHen?
Kax 6yner usmenstecst KIIJ| penykropa npu ymeHblieHun Harpy3ku T27
UYemy pasno 3Hauenue KIIJ[ penxykropa npu Harpy3ku T2 = 0? [Touemy?

agbrhwnE

JlabopaTopHasi padoTa Ne6
Tema: «VccnenoBanue BIMSHUSA PeKUMOB padoThl mpuBoaa Ha KIITJ] uepBsunoro
PEAYKTOpay.
Hean paboThi: DKCIIEpUMEHTATBHO UCCIEA0BATh 3aKOHOMEPHOCTh U3MEHEHUS
koa(punnenta nonesnoro aerctus (KI1J[) peaykropa npu pasHbIX pexxumMax padboTh
MPUBO/IA.



O6opynoBanue: JlabopatopHas yctaHoBKa «VcciaenoBanue nepenad B 3aMKHYTOM
KOHTYpE»:

1 — anexTpoaBurarens; 2, 4, 6, 8, 10 — TopcuoHHbBIE BaJIbl; 3 — YePBIYHBIN PEYKTOD;

5 — KOHUYECKUH PeayKTOp; 7 — HMIMHIPUYECKUIN ABYXCTYIIEHYATHIA COOCHBIN PEIYKTOD;
9 — pemenHas nepefayva; 11 — Harpy»xatoiiee ycTpoicTBo; 12 — mummra (puc. 1).

B pesynbTaTe BeInoMHEHUS pabOThI CTYAEHT

00/1#CeH 3HaAMb !

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

- YCTPOMCTBO JTa0OPATOPHOM YCTAHOBKH U METOAMKY IMPOBEICHUS UCCIICTOBAHNIM;
00/12/CeH YyMemby.

- DKCIIEPUMEHTAIBHO OIPENENATh U TEOPETUYECKU PACCUUTHIBATH BPALAIOIINE MOMEHTHI
Ha BaJIax peaykropa u no Hum omnpenensats KII/ Ha pa3nmuuHbIX pexnMax HarpyKeHus;

- 000CHOBAHHO BBIOMPATH PEXKUMBI IKCILTyaTallul peIyKTOpa, 00€CIIeUnBAIOIINE
MUHHUMAJIBHBIE TIOTEPH, KaK B IPUBOJIE, TAK U B PELYKTOPE.

Teopernuyeckue MoJ0KeHU.
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 BeIOMOM (TI0JIe3Has1) Bajgax
penykropa, Br;
T1, T2 - Bpamaroie MOMEHTHI Ha BEIyIIEM U BEIOMOM Bajiax peaykropa, H * m;
®1, ®2 — yrioBble CKOPOCTH BpaIICHUs BEAYILIErO U BEIOMOr0 BajOB PEAYKTOpa,
pan/c;
N1, N2 — 9acTOTHI BpaIlleHHUS BEAYIIETO U BEJIOMOT0 BaJOB peayKTOpa, 00/MUH
| — mepeIaTOYHOE OTHOIICHUE HCCIICAYEMOTO PEIyKTOpa.

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

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

[Torepu B 3aneTIIEHNN SBISIOTCS CIEICTBUEM UPE3BbIYAHO CIIOKHOTO JIJIs
MCCJIEIOBaHMs POLIeCcCa B3aMMOACHCTBIS KOHTAKTUPYIOIINX MTOBEPXHOCTEM 3yOheB. B
o01IeM ciyyae CHIIbI TPEHHSI MEXKAY 3yObsIMHU 3aBUCAT OT IIEPOXOBATOCTH X pabounx



ITIOBEPXHOCTEN, PEKMMA U BUJA CMA3KH, COOTHOILLIEHHS] CKOPOCTEN KAaUEHUS U CKOJIbKEHUS
B KOHTAKTE€ W BEJIMYMHBI IEPEAABAEMOM TTOJIE3HOM HATPy3KHU

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

B pexnme noiryKuaKOCTHONM CMAa3KHU CUJIbI TPEHUS YBEIIMUYHUBAIOTCS TIPU
YMEHBIIICHUH BA3KOCTH Macjia U CKOPOCTH 3aleIUIeHUH. [Ipu BBICOKMX CKOPOCTSIX 3a CYET
MOBBIIICHUS HECYIIEH CIIOCOOHOCTH MACISTHOTO KJIMHA MEXIY 3yObsIMU BCTYIAIOT B CUITY
3aBUCHUMOCTH, XapaKTEPHbIE JIJIS1 TUAPOJIUHAMUYECKOTO PEKUMA CMA3KHU.

[ToTepu Ha TpeHHUE B 3aLETIEHUU OOBIYHO TPUHUMAIOT ITPONOPIUOHAIBHBIMU
ITOJIE3HOM HAarpy3Ke M OTHOCAT K TaK Ha3bIBAEMBIM HAarpPy304YHBIM ITOTEPSIM.

Banbl coBpeMEHHBIX PeTyKTOPOB OOBIYHO YCTAHABIMBAIOT Ha MOIIUITHUKAX
Ka4yeHus, JUIsl KOTOPBIX XapaKTEPHBI MaJIbIe IOTEPU HA TPEHUE:

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

[loTepu Ha mepeMemInBaHNE MACIIA PACTYT C YBEIUYEHUEM OKPYKHOM CKOPOCTH,
BA3KOCTH MacJja, LIMPUHBI 3y0UaThIX KOJEC U IITyOUHBI UX MOTPYKEHUS B MACIISIHYIO
BAaHHY.

Ko punmeHT 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 3nauenusa KII/I yepBAYHBIX nepenad ¢ KUAKOW CMa3KOW MPH Pa3HbIX
YHCIIaxX 3aX0/I0B YEPBSKA MPEACTaBICHBI B Ta0. 1.

Tabauua 1.
KII/{ yepBSA4HBIX epeaay ¢ sKUIKOH CMA3KOM.
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 HenomHou momHOCTH KII/[ 3HAUMTENBbHO HUYXKE BCIEACTBUE BIUSHUS
MOCTOSIHHBIX TTOTEPH, T.€. MOTEPb, HE 3aABUCSIIUX OT NEPEAABAEMON MOIIIHOCTH.

IHopsinok BbINMOJIHEHHS PA0OTHI.
IHocieqoBaTeIbHOCTH BBINOJHEHHS JJA00PATOPHON Pad0ThI B JUAJIOTOBOM pPeKUME C
3JIeMEHTAMH aBTOMAaTH3MPOBAHHOM CHCTeMbl HAYYHbIX HccienoBanuii (ACHH)

JlaGopaTopHyto paboTy BBINOJHSIOT C MPUMEHEHUEM KOMIIBIOTEPA B TUAJIOTOBOM
pexume. Kaxapiii aTan paboTsl 0hopMIIeH Ha AKUCIUIEE B BUIC YKPAHHOM 3aCTaBKH.
[lepexon k ouepeaHOMY FTay pabOTHI BO3MOKEH TOJIBKO MOCJE BBITTOJTHEHUS
peKOMeH A U TpeOOBaHUM, TPUBEACHHBIX Ha 3acTaBke. HeoOX0oMMbIi 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 monydeHus 6ojee moaHoN U moApoOHOM
uH(GOpMAaIMK TPU BBITTOJIHEHUH 3Talla CiaeayeT HaxaTh QyHKIHOHAIBHYIO KiaBuiy F1—-
noMOWb.

[1o okOHYaHUM HKCTIEPUMEHTATILHON YacTh paboThl HA TUCILJICH BBIBOASTCS
pe3ynbTaThl SKcniepuMenTa — rpaduku. [lepssiit rpaduk - «3aBucumoctu KIIJ penykropa
OT Harpy3Ku Ha BeJOMOM Baity» oToOpaxaeT 3aBucumoctb KIII penykropa oT MOMeHTa



Ha BEJIOMOM Baly (>KeJiTas KpuBasi) U 3aBUCUMOCTb YAaCTOThI BPALIEHUS BEIYILIETO Baja OT
MOMEHTa Ha BE€JOMOM Bally (3eneHast KpuBasi). Bropoii rpaduk - «3aBucumoctu
MOIIIHOCTEN OT MOMEHTA Ha BEZIOMOM BaJly» OTOOpa)XaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEAYLIEM BaJly OT MOMEHTA Ha BEIOMOM Bally (»KeJTasi KpUBasi) U 3aBUCUMOCTb MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3eJeHas KpuBas).

OT14er o 1a00paTopHoii padoTe J0IZKeH COAePKATh!
Kunemarnueckyro cxemy «JlabopaTopHOI ycTaHOBKW», onucaHue y3i0B «JlabopatopHoit
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. Ha3oBuTe 001acTh NpUMEHEHHS YEPBAYHBIX MIEpEaay.
2. Kakune paznuyaroT BUAbI YEPBIKOB?
3. YKaxxuTe OCHOBHBIE T€OMETPUUYECKHE MTApAMETPhl YEPBIYHOU Nepegadn?
4. KakoBbI JOCTOMHCTBA U HEJAOCTATKH YEPBAYHBIX IIepeaad?
5. KakoBbI MaTepualibl 1 BUJIbl TEPMOOOPAOOTKHU I JeTallel YepBAYHBIX Mepeaay?
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 1eMCTBYIOT Ha YEPBSIK U YEPBSIYHOE KOJIECO, KAK OHH HAIIPaBJICHBI B KaK
BBIYMCIISIFOT UX 3HAUCHHUS?
9. KakoBbl OCHOBHBIE BUbI Pa3pyLIEHNN YEPBAYHOMU ITepeaayn’?
10. Kak Beruucisitot KIT1 uepBsaunoil nepenaun? HazoBruTe oCHOBHbBIE (DAKTOPHI, BIUSIO-
mue Ha KII/I.
11.YT0 BBI3BIBAET HArpeEB YEPBAYHOU Iepeaayn’?
12.ITouemy KIIJ[ yepBsiuHOI nepenaun MeHblle, 4em y 3youaToii? CrnocoOsl ero
MOBBILICHUSA?

Kpurepuu ouenku:

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



TecTOBBIC 3aJaHUSA

[Ipu mpoBeeHNH TECTUPOBAHUS UCIIONIBb3YeTCsl COOPHUK TECTOBBIX 3aaHui « TexHnyeckas
MEXaHHMKa», NPEIHA3HAYCHHBIA JUI KOHTPOJII 3HAaHMU IO pasnenaM «Teopernueckas
MexaHuKa» U «COnpoTUBIEHNE MAaTEPUATIOB.

[Io oOCHOBHBIM TeMaM MJUCHUIUIMH Mpeaiaraerca Mo MSITh BapUaHTOB 3aJaHMUIA,
opopMieHHBIX B BuAe Tabmun. Kaxaplii BapuaHT COACPKUT IISATH BOIPOCOB (Kak
TEOPETHUUECKUX, TaK U PACUETHBIX), PACIIOJOKEHHBIX MO MEpEe BO3pPACTaHUS CIIOKHOCTH
3alaHusl, U KaXJOMY BOIIPOCY COOTBETCTBYIOT YETBHIPE OTBETA, OJMH W3 KOTOPBIX-
npaBuwIbHBINA. CHIUCKH MPABUIILHBIX OTBETOB MIPUBEEHBI B KOHIIE COOPHUKA B BUE TAOJIMII.
[TockonbKy MpU HM3YyYEHUHM Kypca TEXHUYECKOM MEXaHUKH HauOOJIbIIYI0 TPYIHOCThH
IPE/ICTaBIIACT PElICHUE 3a7a4, OOJBIIMHCTBO 3aJaHui c(hOPMYJIMPOBAHO UMEHHO B BHJIE
3a/1ay, Mpu4eM HauboJee CI0KHbBIE U3 HUX Pa3/AeJIeHbl Ha HECKOJIBKO JTOTHYECKUX ATAIOB,
He TpeOyroumx JUisl pelieHusl CIOKHBIX pacueToB. Takoil moaxoi K mojadye Marepuaia
MIO3BOJISIET MPUBUTH YYAIIUMCS HABBIKM CAMOCTOSITEIBHOTO aHATIM3a 3a/1a4 U aKTUBUZHPYET
MbluieHre. @opma BOIpocoB AaeT BO3MOKHOCTb IPUMEHSATH TECTOBBIE 33JJaHUS HE TOJIBKO
JUISL KOHTPOJISI 3HAHUM B ayJAUTOpUU, HO OyJeT TMOJe3Ha U Il CaMOCTOSTEIbHOU
MOATOTOBKH, a TAKXKE PEKOMEHIYETCS CTyI€HTAM-3a0UHUKaM.

OpueHTUPOBOYHOE BpeMsi, HEOOXOAUMOE JIJIsl BBHITTOJIHEHHSI 3aJJaHUI 110 OJHOMY BapUAHTY
- 30-35 muHyT. B OCHOBY OLIEHKHU pe3yJIbTaTOB PA0OTHI, UCXOS U3 MATUOAIIIEHOM CUCTEMBI,
JeXKaT CIEAYIOIINE IPUHLNTIBL:

* 32 OTBET Ha BOIIPOC, HE TPEOYIOUINI PACUETOB .......cruvennnenn 0,5 6amnos;

* 3a BBIIIOJIHEHUE 33aHUsI, TPEOYIOIIEro OAHON MaTeMAaTUYECKON onepaluy .... 1 6anr;

* 32 BBINOJHEHHUE 3aJIaHUs, TPEOYIOIIET0 HECKOJbKMX MaTeMaTH4eCKuX omepanui ..1,5
Oana.

PaboTa MOKeT BBINIOJIHAETCS] MUCbMEHHO.



IIpumepsnI TeCTOBBIX 32 IaHUH.

TEXHUYECKAA MEXAHWKA. TEOPETUHECKAA MEXAHWKA

CTATHKA
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TEXHUYECKAA MEXAHWUKA. TEOPETUHECKAA MEXAHUKA

KUHEMATHKA
HuHeMaTHKa TOUKK Tems11.7; 1.8 Bapuanr1
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TEXHUYECKAA MEXAHWKA, TEOPETHYECKAA MEXAHWUKA

AHUHAMHUKA
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TEXHUYECKAR MEXAHWKA, CONPOTUBJIEHUE MATEPUANOB

OCHOBHLIE NONDMEHNR, METOA CEYEHHHA, HANPAMEHHA Tema 2.1 Bapuaur 2
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IlepeyeHb BONIPOCOB
K 324eTy 0 AUCHUILINHE

OIl. 03. Texnuueckasn mexanuka
OCHOBHOU NMPodecCHOHAIBHOU 00PA30BATE/IbLHON IPOrPaAMMBbI
no cuneuuaabHocTu 23.02.08 Cmpoumensvcmeo scene3nvix oopoe,
nymo U nymeeoe X03aiucmeo
(ba3oBast mOAroTOBKA CpeaHero npogecCuOHAJIbHOIO
o0pa3oBaHuA)



INEPEYEHDb
BONPOCOB K 3a4eTy

mo qucuumanae OI1.03 Texunueckass MexXaHHMKA.

K pazneny «Craruka».

1.OcHOBHBIE TIOHATHS U onpenesieHus « CTaTUKN.

2.Axcuombl «CTaTHKHY.

3.CBsI3U U UX PEAKILINH.

4.I'eoMeTpUUECKUN METOJ] CIIOKECHUS CHII.

5.IIpoekuu cuibpl 1 BEKTOPHOM CYMMBI CHJI Ha OCb.

6.AHATUTUYECKUN METOJT ONIPEAEIEHUS 3HAUEHUS U HAPABJICHNS PaBHOIEVCTBYIOIIEH
TTOCKOM CUCTEMBI CXOASIIMUXCA CUII. Y CJIOBUE PABHOBECHS.

7.11apa cun. DxkBUBaIEHTHOCTH nap. CIOKEHHE U paBHOBECHE AP CHJI HA INIOCKOCTH.
8.MOMEHT CHJIbI OTHOCUTEIILHO TOUYKH U OCH.

9.1IpuBeneHrE CUIIBI K JAHHOW TOUKE.

10.ITpuBeneHre MIOCKON CUCTEMBI CHJI K JAHHOUW TOUKE.

11.YpaBHEeHUs paBHOBECHUS INIOCKON CUCTEMBI MMPOX3BOJIBHO PACTIOJIOKEHHBIX CHUIL.
12.0mnopHble yCTpOHCTBA OATIOYHBIX CUCTEM.

13. LleHTp TsKECTH MPOCTHIX TeoMeTpudeckux ¢uryp. LleHTp TspkecTn cTaHIapTHBIX
MIPOKATHBIX TPOQUIICH.

K pasneny «ConporuBjieHue MaTepuajioBy.

1.ITonsitue o nedopmaiuu B yrpyrom tesne. (OcHoBHbIE TepMUHBI « COPOTUBIICHUS
MaTepHuasoBy).

2.OCHOBHBIE JOMYUIEHUSI O CBOMCTBaX MAaTEPUAJIOB U O XapakTepe AehOopMalIiH.
3.Meton ceuennii. Buapl HarpyXKeHUN.

4. HanpsikeHus.

S.1IponosbHbIE CUIIBI IPU HAIIPSKEHUU U CKaTUU. [locTpoeHne 3mtop MpoI0abHbBIX CHJL.
6.HanpskeHns B CEUEHUAX IIPHU PACTSIKEHUU U COKATHH.

7.3akon ['yka. [IpononsHas gedopmarms.

8.Ilonepeunas nedopmarus. Koapdunuent [lyaccona.

9.PacueTsl Ha NPOYHOCTH NP PACTSIKEHUH U CKATUU.

10.ITousiTHE O cpe3e U CMATUH.

11.Yucrslii casur. 3akoH ['yka mipu ciBure.

12.Kpyuenune. Dnropbl KpyTAIIAX MOMEHTOB.

13.Hampsixenue u neopManivu npu KpyueHuu.

14.PacueTsl Ha MPOYHOCTH IPU KPYUECHUH.

15.PacueTsl Ha )KECTKOCTh MPU KPYUEHUHU.

16.13ru6. OCHOBHBIE TOHATHUS.

17.Ilonepeunble cuibl U U3rHOAONINE MOMEHTHI B CEUCHHSIX OAITKH.
18.ITocTpoeHne >miop MOMEePEYHBIX CUIJT U U3THOAIOIINX MOMEHTOB.
19.HopmanbHble HanpsiKeHHs! Ipu U3ruode.

20.PacyeTsl Ha MPOYHOCTH IPU U3THOE.

21. JIuneliHble U YTIIOBbIE IEpeMeEIeHus Tpu n3rude. PacyeTsl Ha )KECTKOCTb.



K pa3zpeny «KunemaTuka».

1.OcHoBHBIE TTOHATUSA «KnHEMaTUKN.

2.YpaBHEHHUS IBUKEHUS TOUKH.

3.CKOpOCTh TOYKH. Y CKOPEHUE TOUYKH.

4.Buapl IBUKEHUS TOUYKU B 3aBUCUMOCTH OT YCKOPEHUS.

5.IlocrynarenbHoe ABMXKEHUE Tena. BpaiaTenbHoe JBUXKEHUE Tena.

6.CBs13b MEXKy JIMHEHHBIMU U YTJIOBBIMH MapaMeTPaMy TOUEK BPAILIAIOIIETOCs Tela.
/. Kunematnueckue rpaduku.

K pasgeny «lunamuka.

1.OcHOBHBIE MOHATHS U AKCUOMBI «JI[MHAMUKI.

2.Cwta nHepuny. MeTo1 KHHETOCTAaTUKH.

3.PaboTa 1 MOIIIHOCTH CHJIBI TIPH MOCTYMATEILHOM JBUKEHUHU.
4.PaboTa 1 MOIIHOCTh TIPY BPAIIATEILHOM JIBHXKCHUH.

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

K pasneny «/lerajnu MaliMH U MeXaHU3MbID».

1. Knaccudukarust MaivH.

2.0OcHoOBHbIE TPEOOBAHHUSI K MAIIIMHAM U JCTAISIM.

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

4. Pe3b00BBIE COCTUHEHUSI.

5.Ha3nauenue u knaccudukanys nepeaad BpaaTreIbHOro ABHKCHUS.

6.KunemaTuyeckue U CUIIOBbIE COOTHOIICHHS B TIEPEIATOYHBIX MEXaHU3MAaX.

7. ®puknnoHHbIe nepenayn. Mx HazHauenue u ocooeHHoctu. Kunemarnyeckue
COOTHOILICHHS.

8.IIpunnumn paboTsl, Kiaccudukaims, 0COOCHHOCTH U 00JaCTh MPUMEHEHHS 3y0UaThIX
nepeaay.

9.'eomeTpust SBOIBLBEHTHOTO 3y04aToro 3areruieHus. OnpeeneHne OCHOBHBIX
rapaMeTpoB.

10.Kpatkue cBeieHUsI 0 METO/1aX U3TOTOBJICHUS 3yOUaThIX Kojiec. Buabl pazpyiieHus
3y0ObeB 3y04aThIX KOJIEC.

11.1ennble nepenaun. OCOOEHHOCTH U 00JIACTh TPUMEHEHHUS.

12.Pemennsnie nepeaaun. OCOOCHHOCTH U 00J1aCTh IPUMEHEHUSI.

13.Yeppsunas nepenaya. OcoOEHHOCTH ¥ 00J1aCTh MPUMEHEHUSI.

14 Ha3HnaueHue, KOHCTPYKIIMS U MaTepuaibl OCEH U BaJIOB.

15.11InoHOYHBIE U NUIAILIEBBIE COCAMHEHUS.

16.IToammMmHUKH CKOJIBKEHUS, TTOAMUITHUKY KaueHuss. OCOOCHHOCTH yCTPONCTBA.
ObnacTh NpUMEHEHUs!.

17.Ha3znauenue u knaccuduxanus MmyQr.

18.Penyxropsl. KoncTpykuus.



Kpurepuu ounenku:

«5» (OTJIMYHO) - CTYJIEHT 3HAET HE TOJIbKO MIPUHLIUIIBI Y4€OHOW TUCIUILIMHBL, HO U UX
YaCTHBIE TPUMEHEHUS, MOKET CAMOCTOSITEIBHO JOOBIBATh 3HAHMS MO Y4eOHON
TUCIUILTAHE, UMEET HEOOXOANMbIE PAKTUUECKUE YMEHUS U HAaBBIKH.

«4» (XOpoII0) - CTYIEHT 3HAET MPUHIUIIBI yUeOHOU AUCIMILTUHBI, HO UX IPUMEHEHHUS
HE BCE; MOXKET CAMOCTOSTENbHO JOOBIBATh 3HAHUS, NIOJIB3YSCh JINTEPATYPOM; UMEET
pa3BUThIE IPAKTUUYECKUE YMEHUS, HO HEOOS3aTEIbHO HABBIKH.

«3» (YI[OBJIGTBOpI/ITCJII)HO) - CTYACHT 3HACT TOJIbBKO OCHOBHBIC ITPUHIUIIBI, MOJKCT
CaMOCTOATCIIBHO I[O6I>IBaTI> 3HaHUA, 4aCTUYHO C(l)OpMI/IpOBaHBI YMCHHUA N HABBIKU.

«2» (HeyJOBJIETBOPUTENIBHHO) - CTYJICHT HE 3HAET MPUHIIUIIOB YYCOHOU JUCITUTUTHHBL
YaCTUYHO C(HOPMHUPOBAHBI YMEHHUS M HABBIKH, €CJIM CTYICHT MOKa3aJl MOJHOE HE3HAHHE
BOIPOCA, OTKA3aJICsl OTBEYATh WM HE MPUCTYIUI K BHINOJHEHUIO 3aIaHUH.



