DoH/1 OLICHOYHBIX CPECTB
Y4eOHOM U CHUIIJINHBI
OIl. 03. Texnuueckasa mexanuka
OCHOBHOU NMpodeccCHOHAIBHOU 00Pa30BaTE/IbHON IPOrPaMMBbI
no cnenuaabHOCcTH 23.02.08 Cmpoumenvcmeo siceneznvix oopoe,
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bazosas noocomosxa cpedonezo npogeccuonaibHo2o 0o6pa3o08aHUsl
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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 OLIEHOYHBIX CPEACTB

B pesymprate ocBoenust yueOHOUW mucrurimHbl OI1.03 Texuudeckas 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
npodeccroHanbHble  KOMIETEHIIMHM, W  OOIMMH  KOMIETEHIHUSMH, a TaKkKe
JUYHOCTHBIMU PE3yJIbTaTaMH OCBAMBACMBIMH B paMKaX IMPOTPAMMbI BOCTIUTAHUS:

B pesynpTaTe oCcBOEHMs MporpaMMbl Y4eOHON TUCHUIUIMHBI peaiu3yeTcsl mporpamma
BOCIIUTAHUS, HAIIPaBJICHHAs HAa (OPMHUPOBAHUE CICAYIOUIUX TUYHOCTHBIX PE3YJIbTATOB:
JIP 10 3abotsmmiics o0 3amUTe OKpYKaIOIIEH Ccpeabl, COOCTBEHHOW M YYXKOM
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 TlposiBisitoniuii CHOCOOHOCTH K HEMPEPHIBHOMY pPa3BUTHIO B 0OJacTH
po(heCCUOHATIBHBIX KOMIIETEHUMN U MEKIUCIUILIMHAPHBIX 3HAHUH.

JIP 30 OcymecTBasOmMUA TOUCK ¥ HCIOJIb30BaHHE MH(OpMALUU, HEOOXOIUMOMN IS
(D PEKTUBHOTO BBIMOJHEHUSI PA3JIMUHBIX 3a/1ad, MPO(ECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

®dopmoii aTTecTaluu 1Mo yueOHOU JTUCHUIUIMHE 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 PE3YyJbTaTOB B paMKax

IIporpaMMsbl BOCIIMTAHHA.

Kox OK
ll}IK ’ Ymernb 3Hatp Baagers HaBbIKAMH
pacro3HaBath 3a/1a4y
u/unm mpo0semMy B .
aKTyaJIbHbII
poeCCHOHATBHOM .
PO eCCUOHAIBHBIN U
W/WJIH COITUAIBHOM .
COLIMATIbHBIA KOHTEKCT, B
KOHTEKCTE,
KOTOPOM MPUXOIUTCS
aHAIU3UPOBATH U
N paboTaTh U KUTh
BBIJIETISATH €€ COCTABHbIE
4acTu
OIpEAEIATh ATAIbI
CTPYKTYypa IUIaHa JJis
pelleHus 3aaa4uu,
pelieHus 3aaaq,
COCTaBJIATH IUIaH
. QITOPUTMBI BBITIOJTHECHUS
NEICTBUS, pealii30BbIBATh
N paboT B
COCTaBJICHHBIH IUIaH, .
poeCCUOHAIBHOU U
OTIpeIeIATh
CMEXHBIX 00J1aCTsIX
HE0OXO0IMMBIE PECYPCHI
OK 01. OCHOBHBIE€ HCTOYHUKHU -
BBISIBIIATH U 9QPEKTUBHO | HHMOPMAIIUU U PECYPCHI
UCKaTh UHGOPMAITHUIO, JUTSL pEIICHUS 3a/1a4 U/ UITu
HEOOXOUMYIO JUIS npo0isieM B
pelleHus 3aJa41 W/ UiH npodeccuoHaTEHOM
POOJIEMBI W/UITK COTTUATBHOM
KOHTEKCTE
BJIQJICTh aKTyaJIbHBIMH
MeTO/Ibl paboTHI B
METOJIaMH pabOTHI B .
. npodeccuoHaNbHOM U
poeCCHOHAIBHON U
CMEXHBIX chepax
CMEXHBIX chepax
OIICHUBATh PE3YNbTAT U
MOPSIIOK OIEHKH
MOCTIEACTBHSI CBOUX
. . pE3YJIBTaTOB PEIICHHUS
JeHCTBUI .
3aa4y npodeccruoHambHOM
(caMOCTOSATENHHO WITH C
JESITEIIbHOCTH
MOMOIIbI0 HACTABHHKA)
OTIpeAeNATh 3aJauu IS HOMEHKJIaTypa
novicka uH(popmanuu, UH(OPMAIIMOHHBIX
IUTAHUPOBATH MPOLIECC HUCTOYHUKOB,
MOWCKA, BHIOMPATH MPUMEHSIEMBIX B
OK 02. HE0OXOUMbIE UCTOYHUKHU | MpodeccHOHAIbHON -
uH(pOpMaIuu JIESITEIIbHOCTH
BBIIETIATH Hanbouiee MIPUEMBI
3HAUYMMOE B MEpPEUHE CTPYKTYpUPOBAHUS
nHpopmanuu, nHpopmaruu




CTPYKTYpHPOBATh
HOJTy4aeMyo
nHpopmaruto,
0(pOpMIIATH pe3ynbTaThI
HOKCKa

OLICHUBATH [IPAKTUYECKYIO
3HAYUMOCTb PE3YJIbTATOB

dopmar odopmieHus
pe3yJIbTaTOB MOUCKA

NIOMCKA uHpopManun

COBpEMEHHBIE CPEJICTBA U
NPUMEHSTH CPEJCTBA .

ycTpoiicTBa
MH()OPMAIIMOHHBIX

uH(pOpMaTH3aINH,

TEXHOJIOT Uit AJI pCUICHUA
HpO(i)CCCI/IOHaJ'IBHI)IX 3aJa4

MOPAAOK UX ITPUMCHCHHA
u

HCIIOJIb30BaTh
COBPEMEHHOE
IPOrPaMMHOE
obecreyeHue B
npodeCcCHOHAILHON
JIEATEILHOCTH

POrPaMMHOE
obecrieueHue B
poQeCCHOHAIBHON
NEeSITETIbHOCTH, B TOM
qrcie nuppoBbie
Cpe/cTBa

WCIIOJIH30BATh Pa3INYHBIC
U poBbIE CPEACTBA IS
petieHus
poecCHOHANBHBIX 3a7a4

[IK 2.2.

ONpeNEsATh 00bEMBI
3eMJISIHBIX PadoT,
NOTPEeOHOCTU
CTPOMTENIbCTBA B
MaTtcpHraiax ajid BEPXHETO
CTPOEHUS MyTH, MallIMHAX,
MeXaHHu3Max, paboueit
CHJIe JUIsl TPOU3BO/ICTBA
BCEX BUJIOB IMYTCBLIX
pabot

Ha3HAuYEHUE U yCTPOICTBO
MalluH ¥ CPEJICTB MAJION
MEXaHU3aLUH

pa3paboTku
TEXHOJIOTHYECKUX
MIPOLIECCOB TEKYIIETO
COZIep>KaHuUsl, PEMOHTHBIX
U CTPOUTENBHBIX paboT

OTIPENIEeTSATH 00bEMBI
3eMJISIHBIX padoT,
MOTPeOHOCTH
CTPOMTENbCTBA B
MaTtcpHraiax ajid BEPXHETO
CTPOEHUS MYTH, MallIMHAX,
MeXaHHu3Max, paboueit
CHJIE JUIsl TPOM3BOICTBA
BCEX BU/JI0OB IYTEBLIX
pabot

OpraHu3aIuio U
TEXHOJIOTHIO PaboT 1o
TEXHUYECKOMY
00CTyKUBaHUIO IYTH,
TEXHOJIOTUYECKUE
MPOIIECCHl PEMOHTA,
CTPOUTENBCTBA U
PEKOHCTPYKIIHH ITyTH

OCHOBBI IKCILTyaTal[iH,
METO/IbI TEXHUYECKOMN
JIIMArHOCTUKU U
obecneyeHns HaIeKHOCTH
paboThI
JKEJIE3HOIOPOIKHOTO TTYTH




3. OueHka ocBOeHMs Y4eOHOM AMCUMIJIMHBI:

3.1. ®opmbl U METOBI KOHTPOJISL.

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

mucuumuHe OI1.03 TexHuueckas MexaHuKa, HallpaBJIEHHbIE Ha (HOPMHUPOBAHUE OOIINX
U NpOPECCUOHANBHBIX KOMIIETEHIUH, a TaK)K€ JMYHOCTHBIX DPE3YyJbTaTOB B paMKax
IPOrpaMMbl BOCIIUTAHHUS.
KoHTpob ¥ oneHka pe3yiabTaTOB OCBOCHUSI YUEOHOW NHUCLMILIMHBI OCYLIECTBISETCS
mpenojaBaTesieM B MpOIecce MPOBEACHHS MPAKTHUECKUX U JTAOOPATOPHBIX 3aHATHM,
KOHTPOJIBHBIX pa0OT, a TakKe BBIMOJHEHUS OOYYaIOIIMMHUCSA TECTOBBIX M JOMAIIHUX
3amaHuil. [IpoMeXyTOUYHBINI KOHTPOJb MPOBOIUTCS B (OpPME KOHTPOJBHBIX paboOT U
UTOrOBOI'O OIpOCA: BBINOJHEHBl M 3auTEHbl BCE JIADOpaTOpHBIE M IMPAKTHYECKHE
paboThI; BBIIIOJIHEHBI Ha MOJOKUTENIBbHYIO OLIEHKY KOHTPOJIbHBIE paboThl. MTOroBbIit
KOHTPOJIb B (popme 3auera.



KOHTpOJIL H OLICHKA 0CBOCHUA yqeﬁﬂoﬁ ANCIHUIIJINHBI IO TEMaM (pa:meJIaM)

daement Y]

®opMbI M METOAbI KOHTPOJIS

Texkyummii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

IIpomeskyTOoUHAs aTTecTALMS

DopMbI IMposepsiembie OKLIIK, Dopmbl IIpoBepsiembie dopma IIposepsiembie OKLIIK,
KOHTPOJISI Y, 3,JIP KOHTPOJIA OKIIK, VY, 3.JIP KOHTPOJIA Y, 3,JIP
Paznen 1. OcHOBBI 3 OK 1, OK 2, JIP10, JIP13, 3 OK 1, OK 2, JIP10, JIP13,
TeopeTHYeCKOon JIP27, JIP30 JIP27, JIP30
MeXaHHKH
Tema 1.1. Craruka. YO, CP OK 1, OK 2, JIP10, JIP13, KP Ne 1 OK 1, OK 2, JIP10, JIP13,
OcHOBHbIE HOHATHS JIP27, JIP30 JIP27, JIP30
H AKCHOMBI CTATHKH
Tema 1.2. Ilinockas YO, IIPNe 1, | OK 1, OK 2, JIP10, JIP13,
cucTreMa CuJ. ITPNe2, JIP27, JIP30
IIPNe3,
IIPNe4, T
Tema 1.3. CraTuka YO, CP OK 1, OK 2, JIP10, JIP13,
COOPYKEeHHIL. JP27, JIP30
Tema 1.4. YO, CP OK 1, OK 2, JIP10, JIP13,
IIpocTpancTBeHHast JIP27, JIP30
cHcTreMa CHuJl.
Tema 1.5. YO, IPNe 5, T | OK 1, OK 2, JIP10, JIP13,
Kunemaruka. JIP27, JIP30
Tema 1.6. YO, T, IIPNe6 | OK 1, OK 2, JIP10, JIP13,
JlMHaMuKa. Ccp JIP27, JIP30




Pa3nen 2. OK 1, OK 2, JIP10, JIP13,
Conportusienue JIP27, JIP30
MaTEpPHAJIOB.
Tema 2.1. YO, T OK 1, OK 2, JIP10, JIP13,
ConporusieHue JIP27, JIP30
MaTEpHAJIOB,
OCHOBHbBIE
MOJI0KEHUsI.
Tema 2.2. YO,JIPNe1, T | OK 1, OK 2, JIP10, JIP13,
Pacrsiikenne u JIP27, JIP30
cKaTue.
Tema 2.3. Cpe3 u YO, JIP Ne2, | OK 1, OK 2, JIP10, JIP13,
cMATHE. T, CP JIP27, JIP30
Tema 2.4 CnaBur u YO, T,JIP Ne3 | OK 1, OK 2, JIP10, JIP13,
Kpy1eHue JIP27, JIP30
Tema 2.5. 3ru6. 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, TIK 2.2
onpeeeHus.
CoenuHennst
nerajied MaliuH.
Tema 3.2. YO, JIPNe 5, | OK 1, OK 2, JIP10, JIP13,
MexaHu4yeckue JIPNe 6, T, CP | jIP27, JIP30, IIK 2.2

nepegayu. Jleranu u
c0OpoYHbIE eIMHUIbI
nepenaay.




Koangukarop oueHOYHBIX CPeCTB

O YHKIUOHAIBHBIN

IIPU3HAK

OLICHOYHOT'O
cpeAcTBa (TUIT KOHTPOJILHOTO 3aaHusl)

Koa ouenounoro cpencraa

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

- pedepar;

- TOKJIas;

- cooOl11IeHHE;

- OCCE.

PasHoypoBHEBBIC 3aJ1auu u 3anmanus | P33
(pacuétHble, rpaduyecKue)

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




Banannﬂ AJIA OICHKH OCBOCHUSA NJUCHUIIJINHBI

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)



KontpoabHast pabora mo teme «Ilinockas cucrema cuin»

Bapuanr 1.

1. Onpenenuts peaxiuu onop 6anku AB.

F=40kxu
M=35kH*Mm g=10xxH/m
—
v v v 1 ¥ vy v
A & - B
A7 7
1M 4 M

2. OnpenenuTh peakify KeCTKON 3a/1eTKH.

F=50xH M= 40 kH*m
— q=20 xH/m

Yy V VY vV V A

MANARNANAN
€

1M 1M 3M

A
A\ 4
A
\4
A 4

3. Onpenenuth ycunus B crepxHsax AB u CB.

F=1,2 xH

F1=0,8 xH

ANBNANANANANANANNANANAN




KontpoabHast padora Nel mo pasaneay «CraTtuka»

Bapuanr 2.

1. Onpenenuts peaxiuu onop 6anku AB.

F=30xH M=40xH*m
g =20 xH/m —
A { \ 4 A y B
/ p; L
T7ATT7 Plidd
3Mm I m 2M

2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.

F=10xH M= 60 kH*m
~ q=10 xH/m

—

VVYVVYVVYVYY Y

ANANAN

3M 3M

A

A 4
A
A 4

3. Onpenenuts ycunus B crepxusix AC u BC.

A B

60°

F=200H



KontpoabHast padora Nel mo pasaneay «CraTtuka»

Bapuanr 3.

1. Onpenenuts peaxiuu onop 6anku AB.

F=10 xH M= 30 kH*m
g =20 xH/m —

vyl
AZS 7Z'B
A7 «— 7

1M 3M 1M

A
A\ 4
A
\ 4
A

v

2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.

F=20xH M=40 kH*m

Z q =20 xH/m \
VVVV VVYVYYVYYVYY
A
/
——
d
3m 2m

3. Onpenenuts ycunus B crepxHsiax AC u BC.

A

450

45

B F=100H

SO NANN N NNANNNN
a




KontpoabHast padora Nel mo pasaneay «CraTtuka»

Bapuanr 4.

1. Onpenenuts peaxiuu onop Oanku AB.

F=15xH M= 25kH*m
D— g=10xH/m
A IFEERY!
A R JL‘L‘*B
A7 — Ga<
. 1M ) 2M 2M

2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.

Fi=20xkH M=40 kH*m F=16 kH

—

NNANANN

A 4

A
y
A
\ 4
A

3. Onpenenuts ycunus B crepxHsiax AC u BC.

60

F=35xH BB F=2,5kH



KontpoabHast padora Nel mo pasaneay «CraTtuka»

Bapuanur 5.

1. Onpenenuts peaxiuu onop 6anku AB.

M= 23 kH*Mm F= 14xH
— q=12 xH/m
ALTITTTITIT 211
AT Vs
o Im ] 4 m 1 2m
2. OnpenenuTh peakiiuu KEeCTKON 3a/ICNIKU.
Fi1=20xH Fo=16 xH M= 40 kH*Mm
—
3 Z
¥ L
—
 2m | 3Mm | 2m
3. Onpenenuts ycunus B crepxHsiax AC u BC.
F1: 7 xkH
C
30
F2: 9 kH
A B




Kpurtepuu oneHku:

—  «5» (OTJIMYHO) - €CIIU CTYACHT B MOJIHOM O00BhEME BBITTOJHUII BCE 3a/I1aHMUsI, TPOSIBUB
CaMOCTOSTENIbHOCTh ¥ 3HaHUS MEKIIPEAMETHOIO XapakTepa.

—  «4» (XOpoI10) - ecid CTYASHT BBIMOIHWI /5 % 3agaHuii, ¥ B HUX COACpIKATCS
HEJ0YEeThl WM OJHA HE rpy0asi omMOKa; MPU OTBETE HA IOCTABIICHHBIE BOMPOCHI UMEI
HE3HAYUTEIbHBIC 3aMEYaHMs U MOMPABKU CO CTOPOHBI MPENOaaBaTENs.

—  «3» (YIOBIETBOPUTEIILHO) - €CIIM CTYJICHT BBITIOJIHWII 33a/laHus Oosiee yeM Ha 50 % u
paboTa cCoAepKUT HEJOUETHI WK IBE-TPU HErpyOble OIIMOKH WM JIBE TpyOble OIHOKH;
—  «2» (HEyJOBJIETBOPUTENIHHO) - €CIIM CTYJICHT BBIMOJHUI padoTy MeHee yeM Ha 50
% unu paboTa cofepKUT 0oJiee IBYX IpyObIX OMIMOOK WIIM HE MIPUCTYIUI K BBIMOTHEHUIO
padoTHI.



IIpakTHyeckas padora Ne 1
Tema: OnpenesieHne paBHOACHCTBYIOUIEH IVIOCKON CUCTEMbI CXOASIIIIMXCH CHJL.
eab padorbi: HayyuThest onpeaeasiTb PABHOACHCTBYIOLIYIO IJIOCKON CHCTEMBI
CXOASIIIUXCH CHJI

Pacuernsie dhopMynsl
Pasnodeticmeyowad cucmembvt cud

Fp=\/F& +F%; Fse=) Fi; Fgy=) Fy,
0 0

roe Fyy, Fyy — npoeknum paBHONEHCTBYIOIIEN HA OCH KOOPOMHAT;
Fizy Fiy — IpoeKnum BEKTOPOB-CHII CHCTEMBI Ha OCH KOODIAVHAT.

rae oy, — YOl PaBHONEMCTBYIOLIEH ¢ ockio O.
Ycaosue pasrosecud

n
ZFkx :0§
"
ZFkyzo.
0

Ecmu nnockas cucrema, CXOOAIINXCA CUJ1I HaXOOUTCA B paBHOBECHUH, MHO~
TFOYTOJIbHUK CHJI NOJI2KEH OBITH 3aMKHYT.

IIpumep 1. OnpenesieHne paBHOOENMCTBYIOLLIENA CUCTEMBI CAJI
OnpenenuThk paBHONENCTBYIOIYIO IIOCKOM CHCTEMbBI CXOOSIIIMXCSH
CUIT aHATMTHYECKAM 1 reomeTpudeckuM crnocobamu (puc. I11.1). Hawo:

Fy =10xH; F, = 15kH; F3 = 12xH; Fy = 8 xH,; Fs = 8xH;
a1 = 30°%; ag = 60°; az = 120°; oy = 180°; a5 = 300°.
Pewenue

1. OnpemenuTs pPaBHONEMCTBYIOIIYIO AHAJIUTUYECKUM CIOCOGOM
(puc. I11.1a). '

( Fi1;=10-c0s30°=8,66xH; )
F5,=15-c0s60°=7,5xH; o :

< F3mz—12'00560°z—6KH; \ FEiU—ZFkJC)

Fy=—8xkH,; Fsz=6,16 xH.

| F5;=8-cos60°=4xH; )




( F1,=10-cos 60° =5xkH; )
Foy=15-c0s 30° =12,99 xH;
’ " Fay=) Frys
F — - °— . Yy Y
¢ Fzy_(l)? cos 30°=10,4kH; >ng=21,49KH.
y = Uy

F5y=-8-c0s30°=-6,9xH; )

\

Fs =+/F& + Fi;, Fo= \/6,162 + 21,492 = 22,36 kH;

¥x 6’16
——:  COS = —— = 0,2755; = T74°.
T Oz T 2236 o
2. OnpememuTh PaBHONENCTBYIOIIYIO T'pAGHIECKHM CrocoboM.

COS Oy =

Puc. 111.1

C nomowgeio TpaHcriopTupa B Mmacurrabe 2mvMm = 1 kH crpouMm muoro-
yroaneruk cun {puc. I11.16). Uzmepenuem ompenenseM MONYJIb PABHO-
nefCcTRYIONIEH CUTEI ¥ YTOJ HaKJIOHA ee K ocn O.

PesyneTaTn pacueToB He OOJDKHEL OTJIMYATHECL Gonee yeM Ha 5 %:

FE“"—FE“P-mo%s5%. *
FEaﬂ




PacueTHOo-rpadpmuuyeckas pabora 1

Onpedeaenue pasnodeticmsyrouyetli naockoti cucmemsbt cro-
OAUWUTCH CUA AHAAUTNUNECKUM U 2EO0MEMPUNECKUM CTROCOOAMU

Bananme. Ucnonbvsysa cxemy puc. Ill.la, onpenemmTes paBHOOEH-
CTBYIOLLYIO CHCTEMBI CHJI.

Bapuaur

[TapameTp

5

F, xH 12 8 20 3 6

Fy, kH 8 12

F3, xH 6 2 10 | 12 | 15

Fy, xH 4 10 [ 15 | 15

Fs, xH 10 6 10 9 18

«y, rpan | 30 0 0 15 0

[y}
[=2]
—
o

g, Tpan | 45 45 | 60 | 45 15
a3, Tpan 0 75 | 75 60 | 45

oy, Tpan | 60 | 30 150 (120 |150
as, rpan | 300 {270 (210 {270 |300

[Ipu 3amuTe pabOThl OTBETUTH HA BOIPOCHI TECTOBOIO 3a/1aHMUS.



B onaopochsr OTRBrRETBHI K on
1. OnpenenyuTke NPOEKIIMN paBHOOeHCcTBYIOLLIE Ha Ry = 4,99xH 1
ock Ox npu Fy, = 10kH; F> = 20xH,; F3 = 30xH.
R, = 7,89 xH 2
¥ F2
45"
i R, = —3,18xH 3
O 30
30° x
F3 R; = 6,55 xH 4
2. OnpenenuTs BEIUYUHY PaABHONEHCTBYIOLUEH CHJIbLI 23,66 kH 1
o €ee M3BEeCTHRIM npoekuusam: K, = 15 xH;
R, = 8,66 kH. 17,32 xH 2
9,50 xH 3
8,50 xH 4
3. Kak HanpassjieH BEKTOp pPaBHOOEMCTBYIOILIeH Y r
cCHMCTEeMElI CUJI, €CJIM M3BECTHO, 4T0o Ry = —4 xkH; i 1
R, = 12xH?
f'e) X
P
& ’
Fo) x
y
o
_x 3
R
¥V
ON % 4
R
4. I'py3 HaxonuTcss B paBHOBECUM. 1
Yka3zaTh, KAKOil M3 TPeyrojibHMKOB ! R, e
s mapHupa B nocrpoeH BepHO. R, 2 2
R R,
3
t R
Y Fl\
R;
4
F
™
5. I'py3 F HaxonuTcss B paBHOBECHUU. ST Fre = Rz — Ry cos 30° =0
0
YkazaTh, Kakasi cucTeMa ypaBHEHUI 1
”
paBHOBecHs nst Todyku B BepHa. > Fiy = R2 — Ry cos 60° =0
[9)
"
S Frz = R3 — Ry cos 60° =0
— 0
—
/ 2
- "
—1 5" Fiy = R2 — Ry cos 30° =0
-] 0
-
-
- n
ey —_— 3 o
E Z(): Frr = R3 — Ry cos 30°+ =
e + R2cos90° = 0
p—— T °
—— ST Fiy = —R2 + Ry cos 60° =0
—1 0
-1
]
! BepHbiit orBeT 4
- He NpuBeneH




IIpakTnyeckas padora Ne 2
Tema: OnpenesieHne peakuuid IMAPHUPHO-CTEPKHEBON CUCTEMBI.
Heab padorsl: HayuuThest onpeaeasiTb MIAPHUPHO-CTEPKHEBOM CHCTEMBI.

Teopernyeckue MoJ0KeHU.

['py3nl nonBemieHbl Ha CTEPXKHAX ¥ KAHATAX M HAXOMATCS B PaBHO-
Becun. Onpenennthk peaxuuu crepxueit AB u CB (puc. I11.2).

100 %0 VA AR A NN N

F>, =20xH

Puc. I11.2

Pewenue

1. OnpenenseM BepoaTHBIE HampasieHus peakumit (puc. I11.2a).
Meicnenno ybupaem crepxenn AB, npu atom crepxens CB onyckaercd,
CJIEIOBATENLHO, TOUKa B 0TOOBHMraeTca OT CTEHBI: Ha3HA4YCHUE CTEPXHA
AB — TanyTb TOuKy B Kk creHe.

Ecnu y6parte crepxens CB, Touka B onycTurcs, cnenoBaTeNbHO,
crepxens OB nonnepxusaeT TOUKy B CHU3y — peakuus HaIpaBlleHAa
BBEpPX.

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

3. Bribepem HanpabneHue oceil KoOpauHaT, ock O coBmanaer ¢
peakuueir R;.

4. 3anuireM ypaBHEHHs PABHOBECHsS TOUKU B:

Y Fiz = —R; + Ry c0s60° + F3 cos45° = 0,
0

n
Y Fyy = Rzc0s30° — F| — F3c0s45° = 0.
0



5. Y13 BTOpOro ypaBHeHHUs IIOJIy4aeM:

F + F5cos45° 10+20-0,7
—_ . Ry =

e cos30° 0,866

— 27 87 kH.

W3 nepBoro ypaBHeHHUS I0JIyYaeM:
R; = Rycos60° + Frcos45°; R; = 28,07kH.

BriBon: crepxkens AB pactamyr cumnoit 28,07 kH, crepxens CB

cxaT cunoi 27,87 xH.

MpuMmeuanue. Ecmou npu perreHun peaknuus CBA3M OKaXKeTCs

OTPUIATENILHOM, 3HAYUT, BEKTOP CUJILI HAIIPaBJIeH B IIPOTHUBOIOJIOXKHYIO
CTOpOHY.

ALALALAAANNMAN NN AN N

B nmaHHOM ciTyyae peakli HaIlpaBJIEHEI BEPHO.

Sanaune. Onpenenurs peakuun crepxueit AC u AD (puc. I11.3).

Bapuant
IlapameTp

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

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

1D

Puc. I11.3

[Tpu 3armure paboT OTBETUTH Ha BOITPOCH! KAPT C TECTOBRIMHU 3aIaHUSIMU.



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
45"
R R. = —3,18xH 3
o 30
30° x
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
3. Kak HanpasJleH BEKTOP pPaBHOOEMCTBYIOLLIE Y r
CHCTEeMEI CHJI, ECJZIM M3BECTHO, 4T0o Ry = —4 xkH; i 1
R, = 12xH?
o x
¥y
;'L :
Fol x
y
o
_x 3
R
pd
ON X 4
R
4. I'py3 HaxoouTCsi B paBHOBECUM. 1
Yka3aTh, KaKoOil M3 TPeyroJbHMKOB . R, -
nnsa mapHupa B nmocTrpoeH BepHO. R, 2 2
R R,
Rz :
3
1 R
V3 Fl‘\
R;
F 4
T
5. 'py3 F HaxonuTcsa B paBHOBECHN. ST Fxe = R3 — Ry cos 30° =0
0
YkazarTh, Kakasd cucreMa ypaBHEHUIA 1
”
PaBHOBECHUsI IJIsl TOYKM B BepHa. > Fky = R2 — Ry cos 60° =0
9]
"
S° Fiw = R3 — Ry cos 60° = 0
- 9]
el
— 2
o n
— ST Fky = R2 — Ry cos 30° =0
-] 0
—
1
1 k)
e —_ 3 S
E ; Fre = R3a Ry cos 30°+ 3
_ + R3cos90° = 0
e T °
— ZFku=—R2+R1COSGO =0
—1 0
P
-
2 BepHblit oTBeT 4
He NpuBeneH




IIpakTnyeckas padora Ne 3
Tema: Onpenenenue peakiuii B onopax 0aJ04HbIX CHCTEM.
Hean padorsl: HayunThcs 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.

- m F F, m F, Fz _
2 r i i 60° 2
3 B .vC A f
g a_sle 3a 2a _E
3 < =
6)
F,
2
2 y C A %
g 2a 2a E
E E
2)
F. F
3 ? I m F, Fy m
3 60° > 60° > E
34 B C Cy B AE
g 2a 2a 2a 2a 2a a ;:
: <« d E
) ¢
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.

m
F g q Fr X
A 60° B | 4 45° B
- e A -
a a 2a 5 e 2a a a
1 |
a) 6)
m
g & q =
A 600 B A \ B
i o A 30°
S 1 2a a e 2a F g g__":s’m
8) 2)
m m
) 4 F E g v
4 / 60 B | 4 60° | B
A oy | ol -
a a a a a a a a
1 7 1
9) e
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: OnpeneeHue HEHTPA THKECTH COCTABHBIX CEYCHMH.
Hean padorer: HayunThcs onpeaessiTh MOJM0KEHHE HEHTPA TAKECTH CJI0/KHBIX

reomerpuyeckux ¢uryp.

OcHoBHBIE GOPMYJIBEI ¥ NIPEATIOCHLIIKM pacyeTa

Ilenmpvr mascecmu npocmetwuz cevenut (puc. 113.1)

7 N/ Y
el 7////6/%%//////

b3
a) 6) 6)
Puc. I13.1

>,

X\

T'eomempuueckue zapaxmepucmuky CTAHOAPTHLIX HPOKATHEIX
npodunent B Hpunoxenun 2.

Memodbv: pacuema:

1) MeTon cuMMeTpum;

2) MeTon pasfeneHus Ha IPOCTHIE YACTH;

3) MeTon OTPUIATEILHBIX IIIIOIIAIEH.

Koopouramui yenmpos masicecmu CAONCHHIT U COCTNABHBIT CEYeNUT:

n n
> Arzy > Aryi
0 0
To = ——; c = —
A ) y A 3
raoe Ay — IIIOLIanN YacTell CeueHus; Ty; Yx — kKoopauHaThul LT wacreir

n
cedenns; A — cyMMapHas Iowaab cedenus, 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.

o a e
| %
- | |
L — v |
a) o
A o,
/[\ -;— 1 —— 1
| “ ——
| * —
8) 2)
8y R
S | o ——->*<—§ : d
!
| Lol
%) ¢




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




IIpakTnyeckas padora Ne 5 (wacts 1).
Tema: Onpenesnenne napaMeTpoB NMOCTYNATEIbHOI0 ABHKEHUS TeJa.

Hean padorbi: HayunThCcsl pacCYUTHIBATH NAPaAMeETPhI MOCTYNATEIBLHOI0 ABHKEHUS
TeJa.

PacueTHbie $opMyJIbl O ONpeneIeHUs
napaMeTpPOB MOCTYIIATEIBHOIO ABMXXKEHUA TeJIa

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

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 5
S = So+v‘,t+924
S=S5,+vt a, = const _—"
D= vyt a;t
v = const
S, So
(%1}
0O tC O t,C
a) 6)

Puc. I14.1

PexoMeHIauuu /51 pellieHUsl Pac4eTHO — rpaduuyeckoi padoThbl

1. IloncraBuB 3amaHHBIe KO3hD(UUNEHTH B oblllee ypaBHEHUE IOBU-
JKEeHUs, OIpPEeneIuTh BUI OBMXKEHU.

2. OnpenenuTp ypaBHEHUE CKOPOCTH M YCKOPEHUS 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).

= BapuaHT
/ ><_ [IapameTp

"‘r’Am 1{213|4|5|6|7]|8]9]10
B\ a,m/c2 |2 |0 |3 ]0 |3 |3 ]|]2]0]|4]0
Y Thmfc |03 |4 |2]0] 4|03 ]a]2
Al v c, M 3|4 |05 2|04 |2]0]3
l” rn 10,2004 |06 |08 [0,5]04 |03 0,208 ]0,6
t1, ¢ 1 [2 (121212 ]1]2
Puc. I14.4 ts, C 3 (434 3}4 (3 ]a]3]4




IIpakTHyeckas padora Ne 5 (wacth 2)
Tema: Onpenenenne napaMeTpoB BpALATEIbHOI0 IBHKECHUS TeJa.
Heanb padorsi: Hayuuthes paccuuThIiBaTh NapaMeTpbl BpaliaTeIbHOI0
JABUKEHUS TeJia.

PacueTHnle popMyJILI AN onpeneieHus apaMeTpoB
BpAallaTEJIbHOIO ABUMXEHUA

Touxn Temna OBMAKYTCA IO OKPYXHOCTAM BOKPYT HENOXBUXKHON OCH
(ocm BpaleHns).

3akOH paBHOMEDHOIO BPAILLRTENLHOIO ABUXKEHUS: ¢ = g + wi.

3aKOH PaBHONEPEMEHHOIO BPAIATEILHOIO [IBUKEHUS:
et?

5

3akOH HEPABHOMEPHOIO BPAILATENLHOrO NBIKEHU: @ = f(t3).

3peck ¢ — yrod nmoBopoTa Tena 3a BpeMs t, pamn;

W — YTJIOBas CKOPOCTh, pam/c;

0 — YTOJI NIOBOPOTa, Ha KOTOPHIA pa3sBEpHYJIOCH TEJI0 N0 HaJasa
OTCYeTA,;

wp — HavaJlbHai yIJIOBas CKOPOCTh;

£ — yrioBOE ycKopenue, pan/c?;

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

Yrnosoe yckopenue: € = w'.

Kunemarnueckne rpadmki BpalllaTeNbHOrO IBMKEHNS IPEJICTABIIE-
HHI Ha puc. [14.2.

Y = o + wot +

¢,0,8 (P,(D,B
et?
O = Py + el +——2—-
W =0y + £t
W= const
Do £ = const
o ? o t
a) 6)
Puc. I14.2

Yucno o6opoToB BpaiueHus Tena: z = @/ (2x).
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.

n, 0‘3/:'““ n, o?/:um n, Dﬁcﬂm‘
1000 1000 1000
800 800} 800
600 600} 600
400 400 400
200 200 200
N S T TR < L S T N 4 0% 6 & 10 .2
a) 6) 6)
n, ol/mMun n, ob/Mnu n, 06/mMun
A A A
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200} 200
07 43) 6 8 10 % LA -40)8 g 10,0 % 2 4e)6 T
Bapunant
ITapameTp
213 516171189 |10
Hwamerp mkusa, M {0,2 (0,3 |04 |0,6 |0,5 0,8 |0,2 0,6 |]0,5 |0,8
t1, ¢ 2 |1 |2 1|2 {12 ]11}]2]1
ta, C 8 19 |8 19 |8 (6|9 |8 (9|6

[Ipu 3amurte paboThl OTBETUTH HA BOMPOCHI TECTOBOTO 3aJIaHUS



Bonpocu OTBeTH Kon
1. Ilo 3anaHHOMY 3aKOHY BpallleHNS Bajia PasHoMmepHOe 1
p =0, 25t3 + 4t ompenenuTL BUM NBYIKEHUS
(¢ — B panmanax; t — B CEKyHJIaX). PaBrOyCcKopeHHOE 2
Paprosamennentoe 3
Ilepemennoe 4
2. 3akoH BpalllaTeJLHOI'o IBHXKEHMs KoJleca 6c 1
=4t — 0, 25t2. OnpenenuTsb BpeMs IO IOJIHOMX
OCTaHOBKH. 8c 2
10c 3
12¢ 4
3. Onpenenuthk Yucio oGOPOTOB IO MOITHONR ocTa- 0 1
HOBKHU KoJieca. I[BHXKeHMe OIUCaHO B Bompoce 2.
1,25 o6opoToB 2
2,55 oboporos 3
3,65 oSopoToB 4
4. Koneco BpalaeTcs ¢ yrioBoil CKOPOCTHIO 71,7m/ c? 1
52 pan/c. Panuyc xoneca 45 mm. Onpenenurs
IIOJIHOE yCKOpeHue To4eK Ha obone xoseca. 101,6 m/c? 2
121,7m/c? 3
173,7m/c? 4
5. HacToTa BpallleHus BaJjla MEHAETCS COrJIACHO 2530 pan 1
rpaduxy. OnpenenuTs [OIHOE YKUCIO 060pOTOB
3a BpeMs OBUXKEHUs. 3854 2
n, o6/mMHn 402,9 3
420 t——
|
| 2420 pan 4
0 |
5

60 e




IIpakTnyeckas padora Ne 6
Tema: OnpeneneHue NOTPeOHOM MOITHOCTH JIEKTPOABUTaTENs.
Hean pa6orbi: HayunThCcs pacCYUTHIBATH MOIIHOCTH € Y4€TOM MOTEPh HA TPEHUE H
CIJI HTHEPUMH.

PacueTrHrnie dhopMynnl

Mowmocmd npu nOCmMynamesbnom 08 UNCEHUY
P = Fvcosa,

rne F' — nocrosunas cuna, H; v — ckopocts aemxenus, M/c; o — yromn
MEXIy HAIIPaBJIEHUSMU CHJIEI U IlepeMellleHN.

Mowmocmb npu epawjenus
P=Muw,
rne M — Bpamarorumit Moment, H-M; w — yrioBas ckopocts, pan/c.
Koadpuyuenm noaeanozo deticmeusd
Pron

P, 3aTp

KIIIO =

b)

rae Phon — NoOJe3Hast MOLHOCTE, BT; Piarp — 3aTpayeHHas MOIIHOCTE, BT.

Cuaa unepyuu
FI‘[H = _ma,

rie a — ycKopeHue TO4km, M/c; m — Macca, KT.

OcHo6HblE YPABHEHUT OUHAMUKY

IocTynarenbHoe OBUXKeHKe TBepuoro Tena: F = ma.

BpaimaTensHoe OBUXeHMEe TBepIoro tena: M, = Je,
raoe M, — cyMMAapHEIl MOMEHT BHEILIHMX CHJI OTHOCHTEILHO OCH Bpallle-
uust, H-M; J — MOMEHT MHepIMM OTHOCHTEIHHO OCH BpPAILEHMs, KI-MZ;
£ — YIVIOBOe yCKOpeHume, pan/c?.

PexoMeHDall X IO BHIIOJHEHNIO 3alaHUA.

1. Ucnoneay s npunnun JanamGepa, onpenenuTs HATXKEHIE KAHATA
KaOUHEl MUdTA Ha KAXIOM ydacTke nemkenns (Jleknus 14, mpumep 3).

2. OnpenemuTs MakCHMAJILHOE HATSKEHNE KAHATA.

3. [lo MaxcuMaJIbHOMY HATXKEHWIO KaHATa ONPENe/INTh MAaKCUMAab-
HYIO MOTPe6HY0 MOIHOCTD I NONBEMa IPy3a.

4. Mo 3ananuoit Bemmuune KIIII mexaHusma onpenenuTbs MaKCH-
MaJIbHYO MOLUHOCTD IIBUTaTeIs.



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.

U pAM/C
5

Z \

v /\M/c

‘l)/\ M/c

02468101,> 0 6 8 10 2 R N T
o) ¢ 6) tc o tc
v AM/c v Au/c v/\ M/C
5 sk sk
4 4 4
3 3 3
2 2 2
i i I
0346 8 10 e 0™ 6 8 107 6 3 10 g
2 0) e
Bapmnant
[TapameTp
1 2 3 4 5 6 7 8 9 10
Macca m, kr 500 | 700 |750 | 800 |600 | 800 (600 | 450 |900 | 850
KILI mexann3ma| 0,8 10,75 | 0,8 10,75 | 0,8 (0,75 |0,8 |0,75 | 0,8 |0,75

[Ipu 3amure paboThl OTBETUTH HA BOMPOCHI TECTOBOTO 3aJIaHMUS.




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 ONPEICTICHUE MOJTYJIS YIPYTOCTH U KO3 puimenTa
ITyaccona»
Hesan padoThl. DKCIEPUMEHTAIIBHOE ONpeaeieHrne Moays ynpyrocty E u
koapdunrenta [lyaccona p v cpaBHeHHE UX C TAOJIUYHBIMUA 3HAUCHHUSIMHU.
Oo6opynoBanme: CTeH ] YHUBEPCATbHBIN JIa0OPATOPHBIN MO COMPOTUBIICHUIO MAaTEPUATIOB
CM — 2: 1 — onopHBI€ CTOWKH, 2 — KOPITYC, 3 — MOJ3YH, 4 — IITypBaJ, 5 — koprayc, 6 —
MTUQTHL, 7 — BUIKH, § — CTEPKEHb, 9 — UHIIUKATOP JAe(POopMaliy MPOPE3HON MPY>KUHBI,
10 — Tenszopesuctopsl, 11 — pazpem A NOAKIIOYSHHS u3MepuTes aedopmaiuu (puc. 2),
MUKPOKAJIbKYJISTOPBI.

Teopernueckue MoJI0KeHUs.

Monyns ynpyroctu (E) Xapakrepusyer KeCTKOCTh MaTepHaa, T.€. ClIOCOOHOCTh
COMPOTUBIATHCA AehOopMaIliK, ONIPEAEIIIeTCS OTHOIIEHUEM HOPMAIbHOTO HANPsKEHUs O
K COOTBETCTBYIOLIIEMY OTHOCUTEIIBHOMY YJUIMHEHUIO € IPU PACTSHKEHUU IIPSIMOTO
CTEp>KHS U BbIpaxaeTrcs popMyIoi:

E=0ox/ex (1) WU E=F/(A*&x)= (kK1*n) / (A* €x) (2)

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

€X - IpoJ0JibHAS tepopMmanus,

A — TUIOIIAb MTOTIEPEYHOTO CCUECHHUS CTEPIKHS, MM2,

OX - HOpMaJbHOE HanpsbkeHue, H/mMm2,

k1 — k03 puIHEeHT MPOMOPIIMOHATBHOCTH TIOKa3aHUH MHIUKATOPA, OTPasKAIOIIHIA
(haKTHUECKYIO )KeCTKOCTh npyxuHbl, K1=4,95 H/MKM,

N — mokazaHue UHAUKaTopa AehopMaIii MPOPE3HON MPYKUHBI, MKM.

Koaddummentom Ilyaccona Ha3piBaeTCs aOCOTIOTHOE 3HAUCHHUE OTHOIICHUS TTOTIEPEYHOM
nedopMaliu K IpO0JIbHON TIPU OJJHOOCHOM HAIPsHKEHHOM COCTOSTHUU:

n=|&/e | (3)
rae: €z - momepedHas aedopManus, E€X - MPOAOIbHAS Aehopmalus
IHopsinok BbIMOIHEHHS PA0OTHI.
1) Cobepute HaJIaIKy COTJIaCHO PHUC.2 W MPOU3BEAUTE MPEABAPUTEIHLHOE HATPYKEHHE
CTEp KHS ISl yCTpaHEHUs 3a30poB B mapHupax Harpyskoi 0,5 kH. CHumuTe nokasanus ¢

tabsio Mameputens Jepopmarium 1uist Kaxka0ro TEH30PE3UCTOPA U 3aHECUTE UX B
Ta0IHILY:

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=
3,5 X14= Z24= Z34= X44=




2) Harpyxaiite oOpasen nmocienoBarensuo cuioit 1,5 kH, 2,5 xH , 3,5 xH,
KOHTPOJIMPYS 3HAYEHHE CUJIbI TI0 MOKA3aHUsIM UHIUKATOpa aedopmaliuy mpope3Hoi
MPYXHUHBI HAa cToMKe. Ha kax1oM ypoBHE cuiibl cHUManTe nokazanus M1 miist kaxmoro
TEH30PE3UCTOPA.

3) IloacuuTaiite cpeaHo0 pasHocTh nokazanuii Tabno U (AnX, ANz) nus crynenu
narpysku AF= 1 kH. ITo hopmynam:

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) + (233 — Z32) + (234 —Z33)) / 3

Anz = (Anzl + Anz2) /2

4) OnpenenuTe MpUpaIICHUE MPOI0JILHON 1 TtoniepevHoi neopmanvu Agx , A€z
COOTBETCTBYIOIIKE TpupalnieHnto cuibl F=1kH mo ¢popmynam:

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

(4)

rae Kg- nena enununbl auckpetnocta U (Kgx = 0,00042 mm, Kgz = 0,0000731 mm)
5) Beruucnute npoaoapHy0 U MONEpEeYHyIo AegopMaiiuio o Gopmynam:

ex=Aex /1, €z=Agz/q, (5)

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

6) Beruucnure moayns ynpyroctu o popmyse (2). (F=3,5 kH, A=75mm? - miomaas
MOTIEPEYHOT0 CEUEHUS CTEPHKHS)
7) Boeruucnure ko3 durment [lyaccona mo dpopmye (3).
8) CpaBHUTE pe3yJbTaThl C TAOTUYHBIMU JaHHBIMU. ClieniaiiTe BBIBOJI O PE3ysibTaTax
AKCIIEPUMEHTA.
[Ipumeuanue 1. Pe3ynbpTaThl BBIYMCICHUHN HOKHBI OBITH B MPEAEIax :
n1s Matepuana ctanb 45: E=(1,9...2,1) * 10° MIla, g =0,25...0,3

KoHTpoJsibHBIE BOIPOCHI:
1.Yto xapakrepusyet ko3 duiimeHt nomnepeunoit negopmarmu (kodhhuineHt
Ilyaccona)?
2.Chopmynupyiite 3aK0oH ['yKa pu pacTSHKEHUH U CKATHU?
3.Yro xapakTepusyeT MOIyJb ypyroctu Matepuana? KakoBa equHuIIa H3MEpEHUS
MOAYJISL yIpyTrocTu?



4 3anumute GOpMYITBI IS OTIPEAeICHHs] A0COIOTHOTO M OTHOCUTENBHOTO YTMHCHHUH
Opyca?

5.Uto xapaktepusyeT npousBencHue A*E?

6.Kak onpenensiercss abCoMOTHOE YIIMHEHUE CTYIIEHYATOT0 Opyca, Harpy»K€HHOTO
HECKOJIBKUMHM CUJIaMU?

JlabopaTopHasi padora Ne2

Tema: «IIpoBeaeHue ucnbiTanuii oOpasiia Ha Cpe3»

e padoThl. DKCIEPUMEHTAIIEHOE ONPEACICHUE MAKCUMAIIbHOW CUJIBI, IOCTUTHYTOM B
MOMEHT cpe3a cTepkHA. OnpeaeeHne KacaTeIbHOrO HAMPSKEHUS.

Oo6opynoBanme: CTeH T yHUBEPCAIbHBIHN TaOOPaTOPHBIN MO COMPOTUBIICHUIO MaTEpUaAIOB
CM — 2: 1 — onopHas cToiika, 2 — KopIyc, 3 — kopiyc, 4 — oOpaser s UCIIBITaHui, 5 —
BBICOKOTBEPBIE BTYJIKH, 6 — BUJIKH, / — TIOJI3YH, 8 — OCh IPOPE3HOU NMPYKUHBI, 9 —
mtudT, 10 — mrypBan, 11 — uaaUKaTOp HePopMalvu MPOPE3HON MPYKUHEI (puc. 3),
MUKPOKAJIBKYJISATOPBI.

Teopernuyeckue MoJI0KeHU.

Cpe3om Ha3bIBaeTCs pa3pylIeHUE MaTepHUalla CTEPKHS MO JEHCTBUEM CHJI,
MEPIICHIUKYJISIPHBIX TTPOJIOJIBLHON OCH CTEPkHS (TonepeuHbix cui). [Ipu 3ToM B ceueHun
Cpe3a CTCPKHA BOSHUKAIOT KaCaTCIbHBIC HAIIPSAIKCHMA, BEJININHA KOTOPLBIX OIIPCACIIACTCSA
o opmyiie:

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

IJIe 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.
J171s1 BBITIOJTHEHUSL pa0O0ThI UCTIONB3YUTE IUIMHAPUIECKUM CTEp>KEeHb (00paszelr) s

WCTbITaHUM Ha cpe3 (1o3. 4 puc. 2).

2) Harpy>aiite cTep>KeHb MOMEPEYHON CUIION MOCTENEHHO JI0 TeX MOop, MOKa He
MIPOU30UJIET CPE3 CTEPIKHA.

3) 3adukcupyiiTe mokazaHus MHIUKATOPA IeopManuu Npope3Hon MPY>KUHBI B
MOMEHT cpe3a — N.

4) Onpenenute cuity cpesa no gopmyse (2).

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

S = (nd*4)*i; (i — xonmMuecTBO IIOLIAAEH Cpe3a).

KoHTpoJibHBIE BOIIPOCHI:
1.Kakue BHyTpeHHUE CHIIOBBIE (DAKTOPHI BO3HUKAIOT MPU CBUTE U CMSITUU?
2.ChopmynupyiiTe 3aKOH NAPHOCTU KacaTeIbHbIX HAMIPSKEHUH.



3.Kak o6o3Hauaercs nedopmarus mpu caure?

4.3anumute 3akoH ['yka npu clBure.

5.3anummuTe yciaoBue NPOYHOCTHU MPH CABUTE U CMATUU?

6.Yem oTimyaercst pacyeT Ha MPOYHOCTH MPU CABUTE OJHOCPE3HOM 3aKJICTIKU OT
JIBYXCpE3HOM?

7.3anummmTe popMyIty JUIsl pacyeTa Ha MPOYHOCTh CBAPHOTO COCTMHEHMUS?

JlabopaTopHnasi padora Ne3

Tema: «DKkcnepuMEHTAIBHOE ONPEAEICHUE MOJTYJIS CIBUTa»

Heab padoThI— S5KCIIEPUMEHTATIBHOE OIPEACIICHHE MOAYJIS CABUTA (MOAYJISl yIPYTOCTH
BTOPOTO pOJia) IPU YUCTOM C/BUTE.

Oo6opynoBanme: CTeH I yHUBEPCAIbHBIN TJAOOPaTOPHBIN MO COMPOTUBIICHUIO MaTEpUaIOB
CM - 2: 1,2 — oniopHbIe CTOIKH, 3 — KOpmyc, 4 — CTyneH4aThIil Baj, 5 — 6o, 6 —
PYKOSITKA, 7 — KpOHIUTENHBI, 8 — MHIUKATOpHAs TOJOBKA, 9 — pbiyar, 10 — noamunuuk, 11
— ynop, 12 — Bunrt, 13 — noxasecka, 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 - TOMSIPHBII MOMEHT HHepIuu, G — MOAYJb YIPYTOCTH
BTOPOTO pojia (MOy/b CABUTA).
Otcrona

G = (Mx*t)/ (¢ * Jp) )

Ha npakTuke Moaysb ciBUra OnpeAesisitoT Mo MPUPAIeHUI0 B3aUMHOTO yTriia TOBOPOTa
AQ@ 1na yuactke crepykHs amuHON £, OT pHUpaIeHUs] MOMEHTA KPYYEHHs, KOTOPOE
paBHO:

AMk = AF*a (3)

3neck AF - cTyneHb yBemuueHHs CHJIBI HArpy3KH, a — JIUTMHA Iyieda perdara (a =300 mwm).
Takum o6pazom

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

Iopsinok BbINOJIHEHNSI PAa0OTHI.
1) CobGepute HaJIaIKy COTIACHO PHUC.6.
2) HarpyxaliTe mojBec Ha pbryare nociieaoBareyibHo rupsam 1,2,3,4 kr.
3) CHuMaiiTe Ha Ka)KJI0M ypOBHE MOKa3aHUs UHIUKATOpa yrioMmepa. JlaHHbIe 3aHeCHTe B
Ta0IuIy:

No Bec rupwu, kr. [Tokazanus
n/n WHJMKATOPA, MM.
1. 1 nl=




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

4) IloncuuTaiiTe CpeIHIO Pa3HOCTh MOKA3aHUNM UHAUKATOPA YIIIOMEpa,
cooTBeTcTBYMOMIEee npuparnieHuto cuiibl AF= 10 H no popmyie:

A@ =An/h (5)

An=((n2-nl1)+ (n3-n2)+ (N4 —-n3))/3
rae An - cpenHss pa3HOCTh OKa3aHUK UHINKATOpa YIiioMepa, COOTBETCTBYOIAS
npupaiienunto cuiasl AF =10 H,
h — nnuHa BIIETa KPOHIITEHHA HHANKATOPHOU rojoBKH (100 MMm).
5) Beraucnure mo dhopmyse (4) moaynb capura G v cpaBHHUTE ¢ TAaOJIMYHBIMU JTAHHBIMU.
JInst pacuera ucnonwp3yite ciaeayromue ganusie: a =300 mm, £ = 100 mm.
Jliist mpoBeeHust pabOThI UCTIOIB3YHTE CTEPKEHb MAJIOTO TUAMETPA, KOJIBLEBOIO
CEUYCHMS, BBINIOJHEHHBIN 13 cTanu. [ing kotoporo: du =20 mM, dB = 16 MMm.

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

Ipumevanue. Monyns cipura G, noJlydeHHbBIN B PE3yJIbTaTe SKCIEPUMEHTA, JTOJIKEH
OwITE B penenax G = (0,78...0,82)*10° MI1a.

KouTposibHbIE BOPOCHI:
1. Kak Ha3bIBaeTCsl HANPSY)KEHHOE COCTOSIHUE, BOZHUKAIOLLEE ITPU KPYUEHUHU KPYTIIOro
opyca?
2. YUemy paBeH MOAYJIb YIIPYTOCTH MaTeprasa MNpu KPy4eHNU! JId CTaau?
3. Kakas cB3b MEXly yIJIOM CABHTra U yTJIOM 3aKPy4YHBaHHUS?
4. Kak pacnpeneinsercs KacaTelbHOE HaPsKEHNE MpU KpydyeHnn? Yemy paBHO
HaIpsDKEHUE B LIEHTPE KPYTJIOTO NONEPEYHOr0 CEUEHHUS?
5. 3anummre Gopmyity A pacueTa HaNpsKeHUs! B JII0OOM TOUKE MONEePEYHOro CEUEHHUS.
6. 3anummre Gpopmyity A pacueTa NOJIIPHOTO MOMEHTA MHEPLIUU TSl KpyTa.
7. B uem 3akitouaercs pacuer Ha MPOYHOCTh IPU KPyYeHUU?
8. B ueMm 3akiro4yaeTcs pacyeT Ha KECTKOCTh MPHU KPYyUECHHUU?

JlabopaTopHasi padora Ned

Tema: «IIpoBepka 3aK0HaA pacIpeIeICHAs] HOPMAJIbHBIX HAIIPSHKEHUM B TIONIEPEYHOM
CEUYEHUU MPSAMOTo Opyca IMpu MPsSIMOM U3THOE»

Hean pabdotsl. [IpoBepka 3akona ['yka mpu uzrude; npoBepka JIMHEHHOTO 3aKOHA
pacrpesieseHrss HOpMaJbHbBIX HAPSIKEHUN B MOTMIEPEUHOM CEUCHHUH OaJIKU TIPU MPSIMOM
usruoe.

O6opynoBanne: CTeH ] yHUBEPCATBHBIN JIA0OPATOPHBIN TIO COMTPOTUBIICHUIO MAaTEPHUATIOB



CM — 2: 1 — BUHTOBOE Harpy:karolee yCcTpoicTBo, 2 — IByTaBpoBas Oayka, 3 — onopsl, 4
— 3JIEMEHT YOPYTHid, 5 — HHIUKATOp AedopMaiuu, 6 — TypBal, 7 — TEH30PE3UCTOPHI, 8 —
pa3beM Ui TOJKIIoUeHUs u3MepuTens nepopmanuu (puc. 4). MUKpOKaIbKYISTOPHI.

Teopernyeckue MoJ0KeHU.

J1ist mpoBeIeHUsI UCTIBITAHUI HCTIONB3YIOT 0aJKy, Y KOTOPOM MONEepeyHOe CeUeHUe
umeet hopmy aBytaBpa. Eciu Hauano KoopauHAT HOMECTUTD B LICHTPE TSKECTU CCUCHHUS,
To ocu OX n OV, Kak ocu CUMMETpUH, OYAYyT INIaBHBIMU LIEHTPAJIBLHBIMHU OCSMH.
[IpononbHas ock 6anku — OZ. ITpu aeiicTBun Ha OanKy CUJl, IEPIEeHIUKYISIPHBIX ocu OZ
1 JIexamux B Tiockocty Y OZ, KOTOpyIo IPUHATO HA3bIBATh TJIABHOM TJIOCKOCTHIO, Oajka
OyneT m3rudaThCsl B ATOM IIIOCKOCTH. Takol M3Tu0 HA3BIBAIOT INTIOCKUM M3ruOoM. Eciu B
MOMEPEYHOM CEYEHUHU 0aIKh BO3HUKAET TOJILKO M3rHOaronmii MoMeHT Mx (onepeunast
cwita Qy = 0) — cpeaHwmii ydacTOK OAJTKH, TO TAKOW M3THO HA3BIBAIOT ITONIEPESUYHBIM
(kpaitHue yyacTku Oanku — puc. 4).

[Tpu urcToM M3rKOE B MOMEPEYHOM CEUCHUN OAKU BO3HUKAIOT TOJHKO HOPMAJTbHBIE
HanpsHKeHUs 6Z. B 1100011 ToOUKe MONepeyHOro CEUeHUsI OHU MOTYT OBITh OTPE/IETICHBI T10
dbopmyie:

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

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

rae Mx — u3rubaromuii MOMEHT B paCCMaTpUBAEMOM 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 MPONOPIMOHATEHOCTY MOKA3aHUH HHINKATOPA, OTPAXKAIOIINN
JCHCTBUTEIILHYIO KECTKOCTh YIPYToro ieMenTa, K2= 2,849 H/mkw,
N — noKa3aHue UHAUKaTopa AedOopMalMK YIPYroro 3JeMEeHTa, MKM.
a =200 MM. — paccTOsIHUE OT OTOPHI OAJIKH JI0 OTIOPBI YIIPYTOTO JIEMEHTA,
[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
W3MEHSIIOTCA 110 JINHEHHOMY 3aKOHY.

JU1st sKCeprUMEeHTaNIbHON MTPOBEPKH JIMHEMHOTO 3aKOHA U3MEHEHHS] HOPMaJIbHBIX
HaANpPsHDKEHUH M0 BhICOTE OaJIKU B 30HE YUCTOTO M3rubda B MSATH TOYKAX CEUCHUSI HAKIICCHBI
ISITh TEH30PE3UCTOPOB (pHC. 4), C MOMOIIIbIO KOTOPBIX ONPENeIsoT fedopmanuu €Z Ha
Pa3HbBIX PACCTOSHUSAX OT OCH Z, a 3aT€M HaXOJIAT HOPMAaJIbHbIE HATIPSKCHMUSI:

oz=E*¢gz (2)

I'ne E=71 I'lla — Moaysb ynpyroctu MaTepuania OaikH,
€Z - OTHOCHUTENbHAS MPOA0JIbHAS fedopMallis pacCMaTpUBAEMOTr0 BOJIOKHA.

Iopsiaok BbINOTHEHUST PAa0OTHI.
1) CoGepuTte HamaaKy coriacHo puc. 4.
2)Harpysute 6anky npenpaputenbHoit cunoi F= 0,5 kH.



3)CHuMUTE TTOKa3aHMsI BCEX TEH30PE3UCTOPOB, HAKICCHHBIX B 30HE YHCTOTO M3TH0a 1
3aHecuTe ux B TaOymiry Nel. 3HaUueHHUE CHUITBI KOHTPOJIUPYUTE 110 UHANKATOPY
nedopmanuu (MJI) ynpyroro sneMeHra.

4) Harpyxaiite 6anky nmociegoBatenasno cuiaont 1,5 kH u 2,5 kH. Ha xaxao#t ctynenu
Harpy>xeHusi cHumaite nokaszanus /I u 3anocure ux B Tabnuiry Nel.

Tao6auia Nel.
F, 1 2 3 4 5
K | TEH30Pe3UCTO | TEH30Pe3UCTO | TEH30PEe3UCTO | 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|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)
An4 = ((Z42 — Z41) + (Z43 - 742)) | 2
AnS = ((Z52 — Z51) + (Z53 - 752)) / 2

7) Onpenenure OTHOCUTEIBHYIO JIe(opMaIiuio I KaKJI0r0o TEH30PE3UCTOpa I10
dbopmyie:
ezi=Kg*Ani  (4)
rae Kg = 0,011 mMm. — ieHa equHUIBI AucKpeTHocT UJI.

8) Briuncnure HOpMalbHOE HAMPSHKEHUE )1l TOUEK YUCTOro u3ruba mo dpopmyie (2).
9) Beruucnute MakCUMaIbHBIC TEOPETHUCCKUE 3HAUCHUS PACTIATUBAIOIIETO U
CKMMAIOIIET0 HAMPSHKEHUH B 30HE YHCTOTO M3rHoa:

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

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
clenaiiTe 3aKII0UYEeHHE O CIIPABEIJIMBOCTH 3aKOHA PACHPEICICHNUS] HOPMAJIbHBIX
HaIPSHKEHUM 10 MONEePEeYHOMY CEUEHHUIO U3rH0aeMOro CTEPIKHSI.

KoHTpoJibHBbIE BONIPOCHI:
1.Kakyto miocKoCTh Ha3bIBAIOT CUIIOBOM?



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

3.Kakue cunoBbie (pakTOpbl BO3HUKAIOT B CEUEHUN OAJIKU MPH YUCTOM M3THOE?

4.11o xakoMy NpaBUITy OINPEAEIAETCS YNCIOBOE 3HAUEHHUE U 3HAK N3rMOaroIero MoMeHTa?
5.Kakue HarnpskeHHs BOSHUKAIOT NpU U3ruoe?

6.Kakoii hopmyIioit onpenensieTcst HanpsHKEHUE MU U3rude B 1000 TOUKE MONEPEYHOro
CEYCHMUS?

7.Hanumure ¢hopmybl ais onpeaeaeHusl MOMEHTa MHEPLUU U MOMEHTA COIPOTUBIICHUS
U1 IPSIMOYTOJIbHUKA, JUISl CTAHAAPTHBIX CEUECHUI?

JlabopaTtopnas paGora Ned

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

e padoThl: DKCIEPUMEHTAIIBHO UCCIIEI0BATh 3aKOHOMEPHOCTh U3MEHECHUS

koaddunrenta nonesnoro aeiicteus (KI1J1) penykropa npu pa3HbIX pexkumax padboThI

IpUBOAA.

Oo6opynoBanme: JlaboparopHas ycraHoBka «lMccnegoBanue nepeaad B 3aMKHYTOM

KOHTYpE»:

1 — anekTpoaBurarens; 2, 4, 6, 8, 10 — TOpCHOHHBIE BaJIbI; 3 — YEPBIYHBIA PEIYKTOD;

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

9 — pemennas nepenava; 11 — Harpykatomee ycTpoicTBo; 12 — rumra (puc. 1).

B pe3ynbTaTe BeINOJHEHUSI PaOOTHI CTYACHT

00JIJHCEH 3HAMb !

- OCHOBHBIE COCTAaBIIIOIINE IMOTEPh MOLIHOCTH B PEIYKTOPE, UX 3aBUCUMOCTb OT
nepeaBacMoil Harpy3Ky U 4aCTOT BpallleHHUsI BaJIOB,;

- YCTPOICTBA 1TA0OPATOPHON YCTAaHOBKHU U METOJUKY MPOBEICHUS UCCIIEIOBAHU;
00./1JICeH YMemb.

- SKCIIEPUMEHTAIBHO ONPENEIATh U TEOPETUUECKH PACCUUTHIBATh BPALAIOIIINE MOMEHTHI
Ha Bajax peaykropa u 1o Hum onpenensats KIIJ1 Ha pa3inMuHbIX pexruMax HarpyKEHUs;

- 000CHOBAaHHO BBIOMPATH PEXKUMBI IKCILTyaTaI[UU PEIyKTOpa, 00ECIICUNBAIOIINE
MUHHMAaJbHbIE IOTEPH, KaK B IPUBOJE, TaK U B PEIYKTOPE.

Teopernueckue MoJI0KeHUs.
AHanu3 noTepb MOLIHOCTH B PETYKTOPE.
1. Koappuument noneznoro aerictus (KII) peaykropa ecTh OTHOIIEHHE MOJIE3HON
MOILIHOCTH K 3aTPAYEHHOM:

N=P2/P1=(T2*®2)/(T1*&1)=(T2*n2)/(T1*n1)=T2/(T1* i),

rae P1, P2 — momHOCTH Ha BeayleM (3aTpadyeHHasi) U Ha Be1OMOM (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
| — mepeIaTOYHOE OTHOIICHUE MCCIISIyeMOTO PEAyKTOopa.



2. B cBo10 ouepeqib MOLTHOCTh 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 3alCIINICHUN ABJIAIOTCA CIICACTBUEM qpeSBBIqaﬁHO CJIOKHOTO 4JIA
HCCIICAOBAHUA IIpoHcCCa BSaHMOHGﬁCTBHH KOHTAaKTHUPYIOIIUX HOBerHOCTeﬁ BY6BCB. B
O6IHCM ClIy4ac CUJIbl TPCHUA MCKIY SY6BHMI/I 3aBUCAT OT IICPOXOBATOCTHU UX pa6qux
HOBGpXHOCTGﬁ, PCXKHUMa U BHUa CMAa3K1, COOTHOIICHUA CKOpOCTGfI KadCHUA U CKOJIbXKCHU S
B KOHTAKTC N BCIINYMNHBI HepeﬂaBaeMoﬁ MOJIC3HOU Harpy3KHu.

I[JBI SY6‘laTBIX nepcaad, HapC3aHHbIX oe3 MOI[I/I(l)I/IKaI_[I/II/I 3alCINICHUA, BCIIMYUHY
KOB(l)(l)HHI/IGHTa IIOTCPb B 3allCIITICHUH MOKHO HpI/I6JII/DK€HHO OIIPpCACIINTE C

HNCIIOJIBb30BAHHUEM 3aBUCHUMOCTHU
W3=23%f*(1/z1 = 1/22),

rae f — KoapPpuuueHT TpeHUs CKOJIbKEHUSI B KOHTAKTE COIMPSKEHHBIX 3yObEB;
z1, 22 — uncna 3yObeB IIECTEPHH U KOJeca.
B gopmyiie 3HaK «+» - 1Sl BHEIIHETO 3alEIIEHUs, 3HAK «-» - JUIsl BHYyTPEHHETO
3alleTUICHHUS.

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

B pexume nory>kMIKOCTHOM CMa3Ku CUJIBI TPEHHSI YBEJIMUUBAIOTCS IPU
YMEHBUIEHUH BA3KOCTH Macila U CKOPOCTH B 3alierieHUH. [Ipy BEICOKHMX CKOPOCTSX 3a
CUET MOBBILICHHS HECYILIEH CIOCOOHOCTH MACIISTHOTO KJIIMHA MEXY 3yObsSMU BCTYNAIOT B
CUJIY 3aBUCUMOCTH, XapaKTE€pHBbIE ISl THIPOIMHAMHYECKOTO PEXUMA CMA3KHU.

Ilomepu na mpenue 6 3ayennenuy 0ObIMHO MPUHUMAIOT MPOMOPLIMOHATEHBIMHU
MOJIE3HOM HArpy3Ke M OTHOCAT K TaK HA3bIBAEMbIM HArpy304YHBIM [TOTEPSIM.

Basbl coBpeMeHHBIX peyKTOPOB OOBIYHO YCTAHABIMBAIOT HA MOAIIUITHUKAX
KauyeHUs, JUIsl KOTOPBIX XapaKTEPHbI MaJIblEe nOmepuU Ha mpeHue:

yi = 0,005...0,010.

Ilomepu na nepemewuanue macia pacTyT ¢ yBEIMUEHUEM OKPYKHOU CKOPOCTH,
BA3KOCTH MacJja, INMPUHBI 3y0UaThIX KOJIEC U TNIyOMHBI UX MOTPYKEHUS B MACIISIHYIO
BaHHY.

Kosgppuyuenm omnocumenvhvix nomepsb nHa npuoo 6eHMUIAMopa YB
CYILIECTBEHHO 3aBUCUT OT YaCTOTHI BPAILICHHSI BaJIOB.

Pa3nenpHOE n3MepeHne COCTaBIAIOMINX MTOTEPh MOIIHOCTH CBSI3aHO € OOJIBIIUMU
TpyAHOCTAMU. [103TOMY OOBIYHO OTIBITHBIM ITyTEM OMPECISIIOT CyMMapHbIE MOTEPU
MOIIHOCTH, KOTOphIe Xapaktepusytot oommuii KITJ1 pexykTopa.



Cpennue 3nauenust KI1J[ 3y0uaTeix nepenad Ha NOAUIMITHUKAX Kau€HUS Py
HOMUHAJIBHOM HAarpy3Ke M *KUAKON cMa3ke HaxoasTcs B npenenax N =0,97...0,98,
JUIs1 OTKPBITHIX TIepeiad ¢ miacTuuHon cmazkon n = 0,95... 0,96.

IIpu nepenaye HenoaHoi MomHOCTH KII/I 3HAYMTENBHO HUXKE BCIEACTBUE BIMSHUA
IIOCTOSIHHBIX II0TEPB, T.€. HOTEPh, HE 3aBUCAIINX OT IIEpEJaBacMOi MOIIHOCTH.

IHopsinok BbINOJIHEHNSI PadOTHI.
IHocenoBaTeIbHOCTD BBINOJHEHHS JJA00PATOPHOU PadoThI B AMAJT0T0BOM peKHMeE C
3JIeMEHTAMH aBTOMAaTH3MPOBAHHOM CHCTeMbl HAYYHbIX HccienoBanuii (ACHH)

JlabopaTopHyt0 pabOTy BBINOIHSIOT C IPUMEHEHUEM KOMITBIOTEPA B INAJIOTOBOM
pexxume. Kaxaplit atan paboTsl opopmileH Ha TUCIUIEE B BUJE SKPAHHOM 3aCTaBKHU.
[lepexon k ouepeJHOMY ATay padOThl BO3MOXKEH TOJIBKO MOCIIE BBIITOJIHEHHUS
pEeKOMEH A U TpeOOBaHWM, TPUBEACHHBIX Ha 3acTaBKe. HeoOX0IMMBIH TyHKT B
Ipejeiax OJHOM 3aCTaBKU BBIOMPAIOT YCTAHOBKOM MOJIOCHI, BBIACIIEHHOM APYTHM LIBETOM,
Ha HY»KHYIO CTPOKY C ITOMOLIBIO KJIaBHIII IIEPEMEILIEHUS KypCOpa — CIMpeKa HU3,
cmpenKa 68epx, KINaBulll — 6600. J1Jig noxydeHus: 6ojee moJHOM U MopoOHOM
uH(GOpMAIUHU TPU BBHITTOJIHEHUH JTalla CIeayeT HaxaTh GyHKIIMOHAIBHYIO KiaBuiry F1—
nOMOWb.

[To okOHYaHWH HKCTIEPUMEHTAILHON YacTh paboThl HA TUCILICH BBIBOIATCS
pe3ynbTaThl FKcriepuMenTa — rpaduku. [lepsoiit rpaduk - «3aBucumoctu KIIJ penykropa
OT Harpy3Ku Ha BE€IOMOM Baily» oToOpaxaeT 3aBucumoctb KIIJ] penykTopa oT MOMeHTa
Ha BEJIOMOM BaJly (3KeJNTasi KpyBasi) U 3aBUCMMOCTh YaCTOThI BPAILEHUs BEIYIIEro Baja OT
MOMEHTa Ha BE€JOMOM Bally (3eyieHast kpuBasi). Bropoi rpaduk - «3aBucuMocTu
MOIIIHOCTEN OT MOMEHTA Ha BEIOMOM Bally» OTOOpa)kaeT 3aBUCUMOCTh MOLTHOCTH Ha
BEJIyIIEM Baly OT MOMEHTa Ha BEJOMOM BaJly (3KeJNTasi KpUBas) U 3aBUCUMOCTh MOILIHOCTH
Ha BEIOMOM BaJly OT MOMEHTa Ha BEJJOMOM BaJly (3€JIeHast KpUBas).

OTtuer no 1adopaTopHoOii padoTe J0JIZKEH COEPKATh:
Kunematuueckyro cxemy «JlabopatopHoil ycTaHOBKWY, ONIMCaHKE Y3JI0B «JlabopaTtopHoi
YCTaHOBKHW», KPATKHE TEOPETUUECKUE CBEAEHHUS O MOTEPSAX MOLUIHOCTH B PEAYKTOPE, a
takke rpadguku «3aBucumoctu KIIJ] pemykropa oT Harpy3ku Ha BEIOMOM Baly» 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 KIIJI penykropa ¢ yBEIMYEHUEM YHCIIA €TO CTYTIEHEN?
Kax 6yner uzmenstecs KIIJ| penykropa npu ymeHblieHun Harpy3ku T27
UYemy pasno 3Hauenue KIIJ[ penykropa npu Harpy3ku T2 = 0? [Touemy?

bW e

JlabopaTopHasi padoTa Ne6
Tema: «MccnenoBanue BIUsIHUS pekUMOB padboThl npuBoja Ha KI1/] uepBsiunoro
peEnyKTOpay.
Hean padoThi: DKCIIEPUMEHTATBHO UCCIEA0BATh 3aKOHOMEPHOCTh U3MEHEHUS
koaddunrenta nonesznoro aeiicteus (K1) penykropa npu pazHbeix pexxumax padoThI
IpUBOJA.



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

1 — anexTpoaBurarens; 2, 4, 6, 8, 10 — TOpCMOHHBIE BaJIbI; 3 — UEPBSIYHBIN PEYKTOD;

5 — KOHMYECKUH PeayKTOp; 7 — HMJIMHIPUYECKUIN ABYXCTYIIEHYATHIA COOCHBIN PEIYyKTOD;
9 — pemenHas nepenaya; 11 — Harpysxaroiee yctpoiictso; 12 — mura (puc. 1).

B pesynbTaTe BeInogHEHUSI paOOTHI CTYACHT

00/1%#CeH 3HaAMb !

- OCHOBHBIE COCTABJISIFOIINAE MOTEPh MOLIHOCTU B PEAYKTOPE, UX 3aBUCUMOCTD OT
[Iepe1aBacMOM Harpy3Ky U YaCTOT BPALEHUS BaJIOB

- YCTPOMCTBO JTa0OPATOPHOM YCTAHOBKHA U METOAMKY MPOBEICHHUS NCCIICIOBAHMIM;
00./12/CeH YyMemby.

- DKCIIEPUMEHTAIBHO OIPENENATh U TEOPETUYECKH PACCUNTHIBATH BPAIAIOIINE MOMEHTBI
Ha BaJIax peaykropa u no Hum onpenenats KII/ Ha pa3nmnuHbIX pexuMax HarpyKeHus;

- 000CHOBAHHO BBIOMPATH PEXXHUMBI IKCILTyaTal[iy PeIyKTOpa, 00eCeunBaIoIe
MUHUMAJIBHBIE MIOTEPH, KAaK B IPUBOJIE, TAK U B PELYKTOPE.

Teopernueckue MoJI0KeHU.
AHanu3 oTeph MOIIHOCTH B PEIYKTOPE.
1.Koaddurment nonesznoro neicteus (KII) penykropa ecth OTHOIIIEHHE TTOJIE3HON
MOIITHOCTH K 3aTpauyC€HHOM:

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

rae P1, P2 — moiHOCTH Ha BeayleM (3aTpadyeHHasi) U Ha Be1oMOM (T10JIe3Has1) Bajgax
penykropa, Br;
T1, T2 - Bpamaroie MOMEHTHI Ha BEIyIIEM U BEIOMOM 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 cBo10 ouepep MOIHOCT TOTEPH B peAyKTope, BT:
Py =P1-P2=P1*(1 —n) = Pl*y,

I'ne ¢ — ko3P PpUIUMEHT OTHOCUTENBHBIX IOTEPH B PEAYKTOPE,
y=1-n=y3+wyn+ynm+ yB;
Y3 - KO3 (PUIIMEHT OTHOCUTENIbHBIX MOTEPh B 3alICTUICHUN;
Y - KO3G(UIMEHT OTHOCUTEINIbHBIX 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.

[ToTepu B 3a1ienIeHUN SIBISIOTCS CIEACTBUEM YPE3BBIUAMHO CIIOXKHOTO JIJIst
MCCJIEIOBAHMSI TIPOIECCa B3aMMOICHCTBHS KOHTAKTUPYIOIIMX MTOBEPXHOCTEHN 3yOheB. B
o0111eM citydae CHIIbI TPEHUSI MEXKTY 3yObsIMU 3aBHUCST OT IIEPOXOBATOCTH UX pabOUNX



ITIOBEPXHOCTEH, PEKMMA U BUJIA CMA3KH, COOTHOLLICHHSI CKOPOCTEN KAYEHUS U CKOJIbKEHMS
B KOHTAKTE€ W BEJIMYMHBI IEPEAABAEMOM TOJIE3HOM HArPy3KHU

B 4depBsuHOI nepenade NOTepU B 3aLEIJIEHUN COCTABIISIIOT OCHOBHYIO YacTh OTEPh
MOIIIHOCTH B CBSI3U C HAJIMYMEM OTHOCUTEILHOTO CKOJIBKEHHSI BUTKOB YEPBSIKA 10 3yObsiM
YEpBAYHOIO KoJIeca.

B pexxnme noiyKuaKOCTHOWM CMa3KH CUJIbl TPEHUS YBEIIMUUBAIOTCS TIPU
YMEHBIIICHUH BA3KOCTH Macja U CKOPOCTH 3aleIUIeHuH. [Ipr BBICOKMX CKOPOCTSIX 3a CYET
MOBBIIICHUS HECYIIEH CIIOCOOHOCTU MACIISTHOTO KIIMHA MEXTY 3yObsIMU BCTYNAIOT B CUITY
3aBUCHUMOCTH, XapaKTEPHBIE JJIS1 TUAPOJUHAMUYECKOTO PEKUMA CMA3KHU.

[Torepu Ha TpeHHE B 3alICTICHUH OOBIYHO IPUHUMAIOT MPOMOPLUHUOHATBHBIMH
IIOJIE3HOM HArpy3Ke M OTHOCST K TaK Ha3bIBAEMbIM HArPY304YHBIM ITOTEPSIM.

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

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

[loTepu Ha mepeMemInBaHNE MACIIA PACTYT C YBEIUYEHUEM OKPYKHOM CKOPOCTH,
BSI3KOCTH MacJa, HIMPUHBI 3yOUaThIX KOJIEC U TIIyOUHBI UX MTOTPY>KEHUS B MACIIIHYIO
BaHHY.

Ko punmeHT oTHOCUTENBHBIX TOTEPh HA MPUBOJ BEHTUJISTOPA YB CYILIECTBEHHO
3aBUCUT OT YaCTOTHI BPAILLICHUS BaJIOB.

Pa3nenpHOE n3MepeHrne COCTaBIAIOIINX TOTEPh MOIIHOCTH CBSI3aHO € OOJIBIIUMU
TpyAHOCTAMU. [103TOMY OOBIYHO OMBITHBIM ITyTEM ONPEIEISIIOT CyMMapHbIE IOTEPU
MOITHOCTH, KOTOpbI€ XapakTepu3yroT oomumiit KITJ[ pexykropa.

Cpennne 3nauenus KII/[ yepBA4HBIX niepenad ¢ )KUIKOW CMa3KOM IIPU Pa3HbIX
YHUCIIax 3aX0/I0B YEPBSKA MPEACTaBIECHBI B Ta0M. 1.

Ta6nauua 1.
KII/I yepBSA4HBIX nepeaay ¢ sKUAKOM CMAa3KOM.
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 TTOTEPB, T.€. MOTEPb, HE 3aABUCSIINX OT NEPEAABAEMON MOIIIHOCTH.

IHopsigok BbINOJIHEHHS PA0OTHI.
IHocieqoBaTeIbHOCTD BBINOJHEHHS JTA00PATOPHOH Pad0ThI B JHAJIOTOBOM pPeKUME C
3JIEMEHTAMH ABTOMATU3MPOBAHHOM CUCTEMbI HAYYHBbIX uccaenosannii (ACHH)

JlaGopaTopHyto paboTy BBINOJHSIOT C MPUMEHEHUEM KOMIIBIOTEPA B TUAJIOTOBOM
pexume. Kaxapiii aTan padboTsl 0opMIIeH Ha JAKUCIUIEE B BUJIC SKPAHHOMN 3aCTaBKHU.
[lepexon k ouepeHOMY FTay pabOTHl BO3MOKEH TOJIBKO MOCJE BBHITTOJTHEHUS
peKoOMeH A U TpeOOBaHU, TPUBEJCHHBIX Ha 3acTaBke. HeoOX0IMMbIH TyHKT B
npeesax oJJHOM 3aCTaBKU BBIOMPAIOT YCTAHOBKOW MOJIOCHI, BBIAEICHHOM IPYTHM LIBETOM,
Ha HY»KHYIO CTPOKY C ITOMOLIBIO KJIaBHIII IIEPEMELLEHUS KypCOpa — CIMpenKa HU3,
cmpenka 86epx, KIIaBUIIHU — 6600. [{1st monmydenus 6oJiee MOIHON U MOAPOOHOM
uH(pOpMAaIMKU TPU BBITTOJIHEHHUH 3Talla cieayeT HaxXaTh GYHKIHOHAIBHYIO KiaBuiry F1—-
NOMOWb.

[To oKkOHYaHWU SKCIIEPUMEHTAIBHOM YacTU pabOThl HA TUCTICH BBIBOASTCS
pe3ynbTaThl FKcniepuMenTa — rpaduku. [lepssiit rpaduk - «3aBucumoctu KIIJ penykropa
OT Harpy3Ku Ha BeJOMOM Bairy» oToOpaxaeT 3aBucumoctb KIIJI penykTopa oT MOMeHTa



Ha BEIOMOM BaJly (3KeNTasi KpUBasi) U 3aBUCUMOCTh YaCTOThI BPAILEHUs BEIYILIETO Baja OT
MOMEHTa Ha BE€JIOMOM Bally (3eneHast KpuBasi). Bropoit rpaduk - «3aBucumoctu
MOIIIHOCTEN OT MOMEHTA Ha BEJJIOMOM Bally» OTOOpa)kaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEIYLIEM BaJly OT MOMEHTA Ha BEIOMOM Bally (KeJTasi KpUBasi) U 3aBUCUMOCTb MOIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTa Ha BEJOMOM BaJly (3eJeHas KpuBas).

OT14er o 1a00paTopHoii padoTe J0IZKeH COAePKATh!
Kunemarnueckyro cxemy «JlabopaTopHOil ycTaHOBKW», OlucaHue y3710B «JlabopaTtopHoil
YCTaHOBKW», KPATKHE TEOPETUUECKUE CBEICHUS O MTOTEPSX MOLIHOCTH B PEIYKTOPE, a
takxke rpapuku «3aBucumoctu KIIJ[ pexykTopa oT Harpy3Kku Ha BEIOMOM Bally»
«3aBHCHUMOCTH MOITHOCTEW OT MOMEHTA Ha BEIOMOM BaLy».

KoHTpoabHbIE BONIPOCHI:
. HazoBuTe 00s1acTh MpUMEHEHU YEPBIYHBIX IIEpeIay.
. Kakue paznu4daroT Buabl 4epBSIKOB?
. YKaXXUT€ OCHOBHBIE T€OMETPUUECKHUE MMAPAMETPHI YEPBIUHOMN niepeaaun?
. KakoBBI TOCTOMHCTBA M HETOCTATKN YEPBAYHBIX IIEpeIay?
. KakoBbI MaTepuansl ¥ BUIbI TEPMOOOPAOOTKH JIsl IeTallel YepBAUHBIX Hepeaay?
. I3 kakux cooOpakeHuil BBIOMPAIOT YUCIIO BUTKOB UepBsiKa?
. I3 kakux cooOpakeHuil OrpaHuYMBAIOT YKCIIO 3yObeB uepBsYHOro Koseca? KakoBo Mu-
HUMAaJIbHOE YUCII0 3yObeB Kojieca?
8. Kakue cuiibl IeMCTBYIOT Ha YEPBSIK U YEPBSIYHOE KOJIECO, KAK OHH HAIIPABJICHBI B KaK
BBIYMCIISIIOT UX 3HAYEHUS?
9. KakoBbI OCHOBHBIE BUBI PAa3pyLIEHNN YEPBAYHOU ITepeauun’?
10. Kak Beraucisitot KIT11 uepBaunoil nepenaun? HazoBrure oCHOBHBIE (DAKTOPHI, BIUSIO-
mue Ha KII/I.
11.YT0 BBI3BIBAET HArpEB YEPBAUHOU IEpeaayn’?
12.I1ouemy KIIJ[ uepBsiuHOI nepenaun MeHbllie, yem y 3youaTtoii? CrocoOsl ero
MOBBILICHUSA?

~N NN W -

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

[Ipu mpoBeneHMHM TECTHPOBAHHS  MCIONb3YeTCs COOPHUK  TECTOBBIX  3aJlaHUM
«TexHnyeckass MeXaHHKay», IPEIHA3HAYEHHBIM I KOHTPOJIA 3HAHUW MO pas3fesiam
«Teopetnueckas Mmexanuka» U « COMPOTUBICHUE MAaTEPUATIOBY.

[Io OCHOBHBIM TeMaM JUCHUIUIMH Mpeiaraerca Mo MSITh BAapUAHTOB 3aJaHMUIA,
opopmiieHHbIX B Buje TaOmuu. Kaxaplii BapuaHT COAEPKUT MATH BONPOCOB (KaK
TEOPETUUECKHUX, TaK U PACUETHBIX), PACIIONIOKEHHBIX 110 MEpPE BO3PACTAHUS CIONKHOCTU
3aJlaHusl, U KaXXJIOMY BOIIPOCY COOTBETCTBYIOT YETBIPE OTBETA, OAUH U3 KOTOPBIX-
npaBuwibHBIM. CHHCKM INpaBUWIBHBIX OTBETOB IPUBEJEHBI B KOHIE COOpPHHMKA B BHJE
TaOJINII.

[TockonpKy MpU H3Y4EHHHM Kypca TEXHUYECKOM MEXaHUKM HaumOOJBIIYI0 TPYIHOCTb
IPEJCTAaBIISIET PElIeHUE 3a7a4, OONBIINHCTBO 3a/laHui C(HOPMYIMPOBAHO UMEHHO B BUJIE
3aj1a4, Mpu4YeM HanOoJiee CI0KHBIE U3 HUX pa3/ieJeHbl Ha HECKOIbKO JIOTUYECKUX ITAIlOB,
He TpeOyroumx JUisl pelieHusl CIOXKHBIX pacueToB. Takoil moaxoi K mojadye Marepuaia
MO3BOJISIET MPUBUTH YYAIIMUMCS HABBIKM CAMOCTOSITEIBHOTO aHalu3a 3a7ad M
akTUBU3UpYyeT MblieHue. dopma BONPOCOB AAET BO3MOXKHOCTH NMPUMEHATH TECTOBBIE
3alaHHsl HE TOJBKO JJIsi KOHTPOJSl 3HaHUM B ayAUTOpUH, HO OyAeT MoJyie3Ha U i
CaMOCTOSTENIbHOM NOJITOTOBKH, a TAK)XKE PEKOMEH]IYETCS CTY/IEHTaM-3a04YHUKaM.
OpueHTHPOBOYHOE BpeMsi, HEOOXOAUMOE sl BBIMOJIHEHUS 33JaHUN 110 OTHOMY BapUaHTy
- 30-35 muHyT. B OCHOBY OLIGHKM pe€3yJIbTaTOB pabOThl, UCXOAS M3 MATHOATUIBHOM
CUCTEMBI, JIEXKAT CJICTYOLINE IPUHIIMIIBL:

* 32 OTBET Ha BOIIPOC, HE TPEOYIOUIUI PACUETOB .......ccveennnene. 0,5 6annos;

* 3a BBIIIOJIHEHUE 33JaHUsI, TPEOYIOIIETro OAHOM MaTeMaTHYECKO onepauuy .... 1 6an;

* 32 BBINOJHEHHE 3aJaHMsI, TPEOYIOLIEro HECKOJIbKUX MaTeMaTHdyecKux omnepauui ..1,5
Oasna.

PaboTa MOKeT BBINIOJIHAETCS] MUCbMEHHO.



IIpumepsl TeCTOBBIX 3aJaHU.

TEXHUYECKAA MEXAHWKA. TEOPETUHECKAA MEXAHWUKA

CTATHKA
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TEXHUYECKAA MEXAHWKA. TEOPETUMECKAA MEXAHUKA

KUHEMATHKA
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TEXHWYECHAA MEXAHWHA. TEOPETHYECKAR MEXAHUKA
AHHAMHKA
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TEXHWYECKAR MEXAHKKA. CONPOTHBAEHHE MATEFMANOB
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IlepeyeHb BONIPOCOB
K 324eTy 0 AUCHUILINHE

OIl. 03. Texnuueckasn mexanuka
OCHOBHOU Npo(deccCHoOHAIBHOU 00PA30BaTE/ILHON IPOrPaMMBbI
no cuneuuaabHocTu 23.02.08 Cmpoumenscmeo scene3nvix oopoe,
nymo U nymeeoe X03aiucmeo
(ba3oBast mOAroTOBKA CpeaHero npogecCuOHAJIbHOIO
oOpa3oBaHuA)



INEPEYEHDb
BONPOCOB K 3a4eTy

mo qucuumaniae OI1.03 Texunueckass MexXaHMKA.

K pazneny «Craruka».

1.OcHoBHBIE TTOHATHS U onpenieneHnus] « CTaTUKN.

2.Axcuombl «CTaTUKWY.

3.CBsi3U U UX pEaKIuH.

4.I'eoMeTpUUECKUN METOJ] CIIOKEHUSI CHUII.

5.IIpoekuu cuibpl 1 BEKTOPHOM CYyMMBI CHJI Ha OCb.

6.AHATMTUYECKUI METO/ OIIPEIEIICHUS 3HAUECHHSI U HAIPABJICHUS PABHOAECHCTBYIONIEH

ITIOCKOM CUCTEMBI CXOASIINUXCA CUIL. Y CJIOBUE PABHOBECHS.

7.11apa cun. DkBUBaIIEHTHOCTH nap. CIOKEHHE U paBHOBECHE AP CHJI HA INIOCKOCTH.

8.MOMEHT CHJIbI OTHOCUTEIBHO TOYKH U OCH.

9.1lpuBeneHne CUIIbI K JAHHOU TOYKE.

10.ITpuBeneHrE MIOCKOM CUCTEMBI CHJI K JAHHOUW TOUKE.

11.YpaBHeHus1 paBHOBECHUS ILUIOCKOW CUCTEMBI IPOU3BOIBHO PACHOJIOAKEHHBIX CHII.

12.0mnopHble yCTpOHCTBA OAIOYHBIX CUCTEM.

13. LleHTp TsKECTH MPOCTHIX FreoMeTpudeckux ¢uryp. LleHTp TspkecTr cTaHIapTHBIX
MIPOKATHBIX TPOQUIICH.

K pasgeny «ConporuBjieHue MaTepuajioB.

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

2.OCHOBHBIE JOMYUIEHUSI O CBOMCTBAX MATEPUAJIOB U O XapakTepe AehOpMaLIHH.
3.Meton ceuennii. Buapl HarpyXKeHuU.

4 HanpsikeHus.

S.1IponosnbHbIE CUIIBI IPU HAINIPSKEHUH U CKaTUH. [locTpoeHure amop MpoaoIbHbIX CUIL.
6.HamnpsokeHus B ceUeHUsAX IPU PaCTSIKEHUU U CHKATHH.

7.3akon I'yka. [IpononbHas gedopmanus.

8.Ilonepeunas nedopmarus. Koaddunuent [lyaccona.

9.PacueTsl Ha NPOYHOCTH NP PACTSIKEHUH U CKATUU.

10.ITousiTHE O cpe3e U CMATHH.

I1.Yuctsiii caBur. 3akoH ['yka nipu cBure.

12.Kpyuenune. Dnopbl KpyTAIIAX MOMEHTOB.

13.Hanpsixenue u geopManivu npu KpyueHuu.

14.PacdeTsl Ha MPOYHOCTH IPU KPYUECHUH.

15.PacueTsl Ha )KECTKOCTh MPU KPYUEHUHU.

16.13ru6. OCHOBHBIE TTOHATHS.

17.Ilonepeunble cUibl U U3rUOAIOIINE MOMEHTHI B CEUEHUSIX OaIKH.
18.ITocTpoeHue AIIOp MOMEPEYHBIX CHIT M H3THOAIOINX MOMEHTOB.
19.HopmarnbHbie HanpsHKEHHS TIpU U3THOE.

20.PacueTrsl Ha MPOYHOCTD TIPU U3THOE.

21. JIuHeiHble 1 yrIoBbIe IEpEMELEHUS TPU U3ruode. PacueTsl Ha )KECTKOCTD.



K pa3zpeny «KunemaTuka».

1.OcHoBHBIE TTOHATHST «KnHEMaTUKW.

2.YpaBHEHHUS IBUKEHUS TOUKH.

3.CKOpOCTbh TOYKHU. Y CKOPEHHE TOUKH.

4.Buapl IBUKEHUS TOUYKU B 3aBUCUMOCTH OT YCKOPEHUS.

5.IlocrynarenbHoe ABUXKEHUE Tena. BpaiaTenbHoe JBUKEHUE Tena.

6.CBs13b MEXKy JIMHEHHBIMU U YTJIOBBIMH MapaMeTpaMy TOUEK BPAIIAIOIIETOCs Tela.
/. KunemaTtnueckue rpaduku.

K pasgeny «lunamuka.

1.OCHOBHBIE TIOHATHUS U AKCHOMBI «JIMHAMUKI.

2.Cwia nHepuny. MeTo1 KWHETOCTAaTUKH.

3.PaboTa 1 MOIIIHOCTh CHJIBI TIPH MOCTYNATEIIbHOM JIBUYKEHUU.
4.PaboTa 1 MOIIHOCTh IIPH BPAIIATEILHOM JIBH>KCHHH.

5. Tpenue cxonbxenus. KoapduimeHnt TpeHust CKobKeHuU .
6.Tpenue kauenusi. KoadduuneHt TpeHus: KaueHusl.
7.Mexannyeckuii KOd)PUITUEHT MOJIE3HOTO JEHCTBUA.

K pasneny «/lerajnu MaliMH U MeXaHU3MbID».

1. Knaccudukanus MaiivH.

2.0OcHOBHbBIE TPEOOBAHUS K MAaIMHAM U JECTAISIM.

3.HepasbeMHbIE COETMHEHUS. 3aKJICTIOYHBIE U CBAPHBIE COCIMHEHUS JIETAJICH.

4.Pe3p00BbIE COETUHEHUS.

5.Haznauenue u knaccudukanys nepeaad BpaaTeIbHOTrO ABHKCHUS.

6.KunemaTuyeckre U CUIIOBbIE COOTHOIICHHS B TIEPEIATOYHBIX MEXaHU3MAaX.

7.®puknuoHHbIe nepenayn. Mx HazHauenue u ocooeHnoct. Kunemarnyeckue
COOTHOILICHHS.

8.IIpunnumn paboTsl, Ki1accudukaims, 0COOCHHOCTH U 00JaCTh MPUMEHEHHS 3y0UaThIX
nepeaay.

9.'eomeTpust 3BOIBBEHTHOTO 3yOUaToro 3amnermieHus. OnpeaeneHne OCHOBHBIX
apaMeTpoB.

10.KpaTkue cBeeHUs 0 METOIaX U3TOTOBJICHUS 3y0UaThIX Koyiec. Bumbl pa3pymieHus
3y0ObeB 3y04aThIX KOJIEC.

11.1ennble nepenaun. OCOOEHHOCTH U 00JIACTh TPUMEHEHHUS.

12.Pemennsie nepeaaun. OCOOCHHOCTH U 00J1aCTh IPUMEHEHUSI.

13.Yeppsunas nepenaya. OcoOEHHOCTH M 00JIaCTh MPUMEHEHUSI.

14 Ha3HaueHue, KOHCTPYKIIMS U MaTepualbl OCEH U BaJOB.

15.11InoHOYHBIE U NUIAILIEBBIE COCAMHEHUS.

16.TToAmmMmHUKH CKOJIBKEHUS, TTOAMUITHUKY KadeHus1. OCOOCHHOCTH YCTPOMCTRA.
OO6nacTh MPUMEHEHHUS.

17.Haznauenue u kinaccuduxaus MyqQr.

18.Penykropsl. KoncTpykiusi.



Kpurepum onenkmu:

«5» (OTJIMYHO) - CTYIEHT 3HAET HE TOJIbKO MPUHIIUIIBI Y4€OHOW TUCIUIUIMHBL, HO U UX
YaCTHBIE MPUMEHEHHSI, MOKET CAMOCTOSITENIbHO 100BIBATh 3HAHUS IO yueOHOU
TUCIUILTAHE, UMEET HEOOXOANMbIE PAKTUUECKUE YMEHUS U HAaBBIKH.

«4» (XopowIo) - CTYAEHT 3HAET NPHUHIUIBI Y4€OHON AUCLMIUIMHBI, HO UX PUMEHEHHS
HE BCE; MOXKET CaMOCTOSTEIbHO JOOBIBATh 3HAHUS, IIOJIB3YSCh JINTEPATYPON; 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» (HeyJOBJIETBOPUTENBHHO) - CTYJICHT HE 3HAET MPUHIUIIOB YYCOHOU TUCIUTIINHBL
YaCTUYHO C(HOPMHUPOBAHBI YMEHHUS U HABBIKH, €CJIM CTY/ICHT MOKa3aJl MOJHOE HE3HAHUE
BOIPOCA, OTKA3aJICsl OTBEYATh WM HE MPUCTYIUI K BHINOJHEHUIO 3aIaHUH.



