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Conep:xanue

[Tacriopt poHa OLIEHOYHBIX CPENICTB.

PesynbpTaThl 0ocBOEHUS y4eOHOM AUCIUILUIMHBI, TOJJIEKAIIUE TPOBEPKE.
OrneHka 0CBOEHUs y4eOHOM TUCIIUIUIAHBIL:

@DOpMBI 1 METOIbI OIICHUBAHUSI.

KoaudukaTop o1lleHOYHBIX CPENICTB.

3amanwust 711 OTICHKH OCBOCHMS TUCIIMILIAHEI.



l.ITaciopr (oHAA OLIEHOYHBIX CPEICTB
B pesynbrare ocBoenusi yueOHoM gucturuinHbl OI1.03 TexHuueckass MexaHHKa
oOy4aronuiicss JoypkeH obnagath mnpeaycMmorpeHHbiMu PI'OC mo crnenuanbHOCTH
23.02.08 CrpouTenbCTBO >KEIE3HBIX JOpOr, MyTh W IyTeBoe xo3sicTBO (bazoBas
noarotopka CIIO) cnegyromuMu 3HAHUAMH, YMEHUSMU, KOTOpbIE (HOPMHUPYIOT
npoecCHOHANIbHBIE ~ KOMIIETCHIIMM, U  OONIMMHU  KOMIIETCHIIMSIMH, a  Takke
JUYHOCTHBIMU PE3yIbTaTaAMH OCBAUBAEMBIMU B PaMKaxX NpOrpaMMbl BOCIIUTAHUS:

B pesyromame  ocBoeHus npozpammel  YydedHol  ducuunAuHol
pearusyemcs  npoezpamma  Bocnumarusg,  HanpabaeHHas — Ha
gopMupobarue cAedyrougux AUYHOCMHBIX pe3yrbmamo:

AP 10 3adomawuiica o 3auume okpyxkarouwsei cpedol, codcmBerHol u
yy>koll OesonacHocmu, 8 mom ducae yudgppoboi.

AP 13 [FomoBHocmbe odyuarowsezoca coomBememBoBamo oxkudaHuIm
padomodameneii: omBemcmBeHHbIl compyoruk, ducyunAuHupoBarHblii,
MpYoorroOuBblil, HaueAeHHbId Ha docmukeHue nocmabBaeHHbix 3adad,
appekmubro  B3aumodelicmByrowuilt ¢ YAeHAMU  KOMAHOWI,
COMPYOHUYAOWUU € OpY2UMU AHOObMU, NPOEKIMHO MBICASUAUN.

AP 27 TposBasroumuii cnocodHocmu K HenpepolBromy pasbumuro 8
00AACMU  NPOPECCUOHANDHDIX KOMNEMEHUUNA U  MEXKOUCUUNAUHAPHDIX
3HAHUU.

AP 30 OcywecmbBagromuil nouck u ucnoavzoBarue uHgopmayuu,
HeoOxoduMoll  OAd  adpdpekmuBHozo  BoinoAHeHUs pasAudHbIX  3adad,

NPOgPECCUOHAABHOZ0 U AUMHOCMHOZ20 pa3Bumus.

dopmoii aTTecTaluy 1Mo y4eOHON JTUCHUIUIMHE SIBISCTCS 3a4UeT ¢ OLeHKOI.



2.Pe3yabTaThl 0OCBOCHUS Y4eOHON JUCHMILUIUHBI, NMOJIeKALINE POBEPKeE.

B pPE3YyJIbTaTC aTTCCTAllUU II0 y‘l€6H0ﬁ AUCHTUINIMHE OCYHMICCTBIIACTCA KOMIIJICKCHAA
IIPOBCPKa CIICAYIOIIUX YMGHI/Iﬁ u 3HaHHﬁ, a TaxokKC JNHaMHKa (bOpMI/IpOBaHI/IH O6HII/IX,
HpO(beCCHOHaHBHBIX )51 KOMHGTGHHHﬁ, JIMYHOCTHBIX PC3YJIbTATOB B paMKaX IIPOIrpaMMBI
BOCIIMTaHMA.

Kox OK
K ’ YMmeThb 3HATD Baaners HaBbIKAMH
pacrio3HaBaTh 3aa9y W/WIH .
AKTyaIbHBIN
npo0iieMy B .
po(hecCHOHATLHBIN 1
Mpo(hecCHOHATTLHOM W/UITH .
COLIMAJIbHBINA KOHTEKCT, B
COLIMAIBHOM KOHTEKCTE,
KOTOPOM MPUXOIUTCS
QHATM3UPOBATH U BBIJCIISATH
N paboTaTh U KHUTh
e€ cOCTaBHbIC YaCTH
OTIPENENSATh ATAIbI PEIICHHS
CTPYKTYypa IUIaHa JUIst
3a]1a4i, COCTABIIATh IIJIaH
M peIIeH s 3a/1a4, aITOPUTMBI
neiicTBUS, pean30BbIBATh
. BBITTOJIHCHUS padoT B
COCTaBJICHHBIH ILIaH, .
po(heCcCHOHATLHOM 1
OTIpPECIIATh HEOOXOUMBIC
CMEKHBIX 00J1aCcTsAX
€CYpChI
OCHOBHBIC HCTOUHUKH
BBISIBIISITH M 9 (HEKTUBHO
OK 01. MH(MOpPMaIIUU U PECYPCHI -
MCKaTh HH(OPMAIIHIO,
TSI pEIICHUST 33129 W/ UITN
HEOOXOIUMYIO ISt
npo0JieM B
pEIICHUS 3a/1a49¥ U/HITN
po(hecCHOHATTLHOM W/HITH
POOJIEMBI
COLIMAJIbHOM KOHTEKCTE
BJIAJICTh aKTyaJIbHBIMHU
METO/Ibl pabOTHI B
METOJaMH paOOThI B .
. NpoeCCUOHATLHON U
NpoeCCUOHATILHON U
CMEXHBIX cepax
CMEXHBIX chepax
OLICHUBATh PE3YJIbTAT U
MOPSIOK OLIEHKU
MOCJIEICTBHSI CBOUX
N . PE3yJIbTATOB PEIICHHUSI
NeCTBUH (CaMOCTOSATEIBHO .
3aad npodeccHoOHATBHON
WY C TIOMOIIIBIO
NeSITeIIbHOCTH
HACTABHHMKA)
OTIpEeNeNATh 3a0a4uu JUIst
p HOMEHKJIaTypa
MOUCKa MHPOPMAIIUH,
WH(POPMALIMOHHBIX
TUTAHUPOBATh MPOIIECC
WUCTOYHUKOB, IPUMEHSEMbBIX
MOWCKa, BHIOUPATh .
B IpOQeCCHOHATILHOMN
HEO0OXOAMMBIC UCTOYHUKU
NesITeIbHOCTH
nH(bOpMaIuu
BBIJICIISATH HaNOOJIee
OK 02. 3HAYMMOE B [IEPEUHE -
WH(OpMaLNH,
[PUEMBI CTPYKTYPUPOBAHUS
CTPYKTYPHPOBATh
WH(pOpMaLUN
MOJTy4aeMyr0 HHPOPMAIIHIO,
0hOpMIISTH PE3yIIbTATHI
MOWCKa
OILICHUBATh MPAKTHYECKYIO |hopMat opopMIICHHS
3HAYMMOCTH PE3YJIbTATOB  [PE3yJIbTATOB ITOMCKA




MOUCKA uHGhOpMaIUu
MPUMECHSTH CPEJICTBA COBPEMEHHBIE CPEACTBA U
WH(POPMAIIMOHHBIX YCTPOMCTBA

TCXHOJIOTHI AJId pCIICHUA
HpO(i)eCCI/IOHaJ'ILHBIX 3aJa4

WH(POPMATU3AUH, TTOPSIOK
MX IPUMEHECHHUS 1

VICIIOJIb30BAaTh COBPEMEHHOE
[pOrpaMMHOE 0OecIIeueHHEe
B IpOQeCCHOHATIBHOMN
NesATEeIbHOCTH

[IPOrpaMMHOE 0O€ecIieYeHHEe
B IPO(heCCHOHANTBHON
JACATCIIBHOCTH, B TOM YHCJIC
1rQpoBbIE CpeaCTBA

HCITOJIB30BaTh Pa3InYHbIC
1(poBbIC CpeCTBA IS
pereHus
Mpo(eCCHOHAIIBHBIX 3a1a4

[1K 2.2.

OIPENENATh 00HEMBI
3eMJISTHBIX PadoT,
MOTPEOHOCTH
CTPOMTEIHCTBA B
MaTepuanax s BEPXHETo
CTPOCHUS ITyTH, MaIlIMHAX,
MexaHu3Max, paboyeit cuie
VTSI TIPOM3BOJICTBA BCEX
BUJIOB ITyTEBBIX PabOT

Ha3HaueHHE U YCTPOMCTBO
MalluH U CPEJICTB MAJION
MeXaHU3aUH

pa3paboTKu
TEXHOJIOTUYECKUX
MPOIIECCOB TEKYILETO
COAEpKaHHs, PEMOHTHBIX U
CTPOUTENBHBIX paboT

OTpeCIIATh 00BEMBI
3eMJISTHBIX PadoT,
MOTPEOHOCTH
CTPOMTENIbCTBA B
MaTepuanax s BEPXHETO
CTPOCHUS ITyTH, MaIlIMHAX,
MexaHu3Max, paboyeit cuie
VTSI TIPOM3BOJICTBA BCEX
BUJIOB ITyTEBBIX PabOT

OpraHu3aLuIo U
TEXHOJIOTHIO paboT 110
TEXHUYECKOMY
00CITy’)KHBaHUIO TyTH,
TEXHOJIOTUYECKHE IPOLIECCHI
PEMOHTA, CTPOUTEIIBCTBA U
[PEKOHCTPYKLIUHU IIyTH

OCHOBBI KCILTyaTaluu,
METOIBI TEXHUYECKOMN
JIMarHOCTHUKH U
00eCIICUCHHS HAJIC)KHOCTH
PabOTHI JKEJIE3HOIOPOKHOTO

yTH




OueHka ocBOCHHS Y4eOHOM IUCHUIIUHBI:
@opMBbI U METOJBI KOHTPOJIA.

[IpeameToM OLICHKM Ciy)KaT yMeHHs MW 3HaHus, npexycmorpeHHole ®I'OC mo

mucuumauHe OI1.03 Texnuueckast MeXaHUKa, HalIpaBJIEHHbIE HAa (pOpMHUpPOBAHUE OOIIUX
U TIpo¢eCCUOHATIbHBIX KOMIIETEHLUHUN, a TaKK€ JIMYHOCTHBIX PE3YJbTAaTOB B paMKax
IIPOrPpaMMbl BOCIIUTAHHUS.
KoHTpoJib M oneHKa pe3ylbTaToOB OCBOCHMS YUEOHOM MUCIUIUIMHBI OCYIIECTBISETCS
MpEeno/iaBaTesieM B MPOIECCe MPOBEACHUS MPAKTHUYECKUX M JaOOpPaTOPHBIX 3aHATH,
KOHTPOJIBHBIX pPabOT, a TaKKe BBIMOJHEHHUS OOYYaIOIMIMMHUCSA TECTOBBIX M JIOMAIIIHUX
3amaHuil. [IpoMeXyTOUHBIN KOHTPOJb MPOBOAUTCSA B (OopME KOHTPOJBHBIX pabOT U
MUTOTOBOTO OIMPOCA: BHITIOJHEHBI U 3aYTEHBI BCE JTA0OPATOPHBIE U MPAKTUIECKUE PaOOTHI;
BBITIOJTHEHBI HA TOJIOKUTEIBHYIO OIIEHKY KOHTPOJIbHBIE pa0oThl. ITOrOBBIN KOHTPOJIb B
dbopme 3adera.



KoHTpo.b 1 onleHKa 0cBOeHUsI y4eOHOH JUCHUIJIMHBI 10 TeMaM (pa3esiam)

aement Y/I

@opMbI U METO/IbI KOHTPOJIsI

AuHamuka.

AP13, AP27, AP30

Texkymmii KOHTPOJIb Py0e:xxHbIi KOHTPOJIb IIpomMexyTOYHAS ATTECTALUA
DopMbI IIposepsiembie OKIIK, ®opmbl | IIpoBepsiembie OKLIIK, ®opma IIposepsiembie OKLIIK, VY,
KOHTPOJIfA Yy, 3,JIP KOHTPOJIs Y, 3,JIP KOHTPOJIfA 3,JIP
PasdeA 1. OcHoBbi 3 OK. 1, OK 2, AP10, 3 OK. 1, OK 2, AP10,
meopemudyeckoi AP13, AP27, AP30 AP13, AP27, AP30
MexXaHuKu
Tema 1.1. YO,CP oK 1, OK 2, AP10, KPNel ok 1, 0K 2, AP10,
Cmamuka. AP13, AP27, AP30 AP13, AP27, AP30
OcHoBHble noHamus
u akcuomol
cmamuku
Tema 1.2. TTAockas I[Sli%zr,ﬂr)[Jl?J\rlo,:s , OK. 1, OK 2, AP10,
cucmema CuA. MPNed, T P13, AP27, AP30
Tema 1.3. YO,CP ok 1, Ok 2, AP10,
Cmamuka AP13, AP27, AP30O
coopyKeHud.
Tema 1.4. YO,CP oK 1, OK 2, AP10O,
MpocmparcmBernas AP13, AP27, AP30
cucmema CuA.
Tema 1.5. YO,NIPNe 5, T oK. 1, OK 2, AP1O,
Kunemamuka. AP13, AP27, AP30
Tema 1.6. Yo, TéEPNﬂﬁ OK. 1, OK 2, AP10,




Tema 3.2.

OK 1, OK 2, AP10,

Pa3soden 2. OK 1, OK 2, AP10O,
ConpomubBaerue AP13, AP27, AP30
MamepuanoB.
Tema 2.1. YO, T ok 1, Ok 2, AP10,
Conpomubaerue AP13, AP27, AP30
MamepuanroB,
ocHoBHble
NOAOXeHUS.
Tema 2.2. YO,IPNe LT oK. 1, OK 2, AP1O,
PacmsaxeHue u AP13, AP27, AP30
cxXamue.
Tema 2.3. Cpes u | YO JI(}; lﬂ‘@l, T, lok 1, OK 2, AP10,
cMmamue. AP13, AP27, AP30O
Tema 2.4 Cobuz u | YO T.JIPN3 IoK 1, OK 2, AP10O,
Kpy4yeHue AP13, AP27, AP30
Tema 2.5. Uzeud. | YO, IPNe 4, T IoK 1, OK 2, AP10O,

AP13, AP27, AP30
Pa3zder 3. Aemaru OK 1, OK 2, AP10,
MexaHu3smoB u AP13, AP27, AP30, MK
MAWUH. 2.2
Tema 3.1. YO, T ok 1, Ok 2, AP10,
OcHoBHble noHamus AP13, AP27, AP30, K
u onpedeAeHus. 2.2
CoeduHeHus
demareil. MAWUH.

YO, JIPNe 5,




Mexaruveckue JAPNe 6, T,CPIAP13, AP27, AP30, TTK
nepedayu. Aemanu 2.2

u cdopouHvie

eduHuybl nepedad.




Koagudukarop onieHOYHBIX CPeICTB

QOYHKIMOHAIBHBIN MpU3HAK o11eHOYHOT0|KO/1 OLIECHOYHOI'0 CPE/ICTBA

cpeAcTBa (TUIl KOHTPOJIBHOTO 3a1aHus)

Y cTHBIN OITPOC YO

[TpakTuueckas padbora Ne n [P Ne n

TectupoBaHue T

KoHTposbHas padota Ne n KP Non

3amaHust 1711 CaMOCTOSATEILHON pabOThI CP

- pedepar;

- JJOKJIaJ;

- cooO11IeHHE;

- OCCE.

PasnoypoBHeBbIe 3a1aun U 3ananus (pacuérHeie, P33

rpadguueckue)

PabGouas TeTpanb PT

[IpoekT 11
€J10Bas Urpa JI1

Kelic-3amaua K3

3auéT 3
ndhepeHImpoBaHHbIN 3a4ET J13

DK3aMeEH )




3aIlaHI/IH AJIF O€HKHN 0CBOCHUSA NHUCHUIIJINHbI

KoMIuiekT 3agaHnuu
JJISI KOHTPOJIbHOU padoTsl Nel

0 JUCHHUILJINHE
OIlL. 03. Texnuueckana mexanuxka
OCHOBHOH NMPo(decCHOHATBHOM 00PA30BATEIbHOM MPOTPAMMbI
1o cnenuaJabHOCTH 23.02.08 Cmpoumenscmeo iicene3nvlx 0opoz,
Hymb U nymeeoe X03:AiCmeo
(ba3oBasi moAroToBKa cpeaHero npogecCHOHAJIbLHOI0
oOpa3oBaHuA)

KonTpoabnasi padora nmo teme «Ilnockasi cucrema cuin»
Bapuanr 1.

1. Onpenenuts peakiuu onop O6anku AB.

F=40kn
M:|35KH*M q=10 kH/m
—
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2. OnpenenuTh peakiuy KECTKOM 3a1CTIKHU.
F=50xH M= 40 xkH*Mm
—
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3. Onpenenuth ycunus B crepxkHsix AB u CB.
A
v
b
A1 ° 60
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A
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Konrpoabnas padora Nel mo pasaeay «CraTruka»
Bapuanr 2.

1. Onpenenuth peakiuu onop 6anku AB.

4 ™M

Fo=1,2



F=30xH M=40xkH*m
q =20 xH/m —

3Mm Im

2. OnpenenuTh peakiuy KECTKOM 3aJ1CIIKHU.

F=10xH M= 60
kH*Mm
] q = 110 kH/m
VVYVV VV V.Y
A
z I
—
d
) | 3m . 3m
3. Onpenenuth ycunus B crepxkasax AC u BC.
A B
° 60
Ll
C
F=200H

KonTpoabnas padora Nel mo pasgeny «Craruka»
Bapuanr 3.

1. Onpenenuts peakiuu onop 6anku AB.



F=10 xkH

M= 30 kH*m
— q=20 xH/m
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2. OnpenenuTh peakiuy KEeCTKOM 3a1CIIKHU.

F=20xH
kH*Mm

] q =20 gH/m

/ VVVV VVVY
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/] —

d

3m 2m
3. Onpenenuth ycunus B crepxkasax AC u BC.
y A
d
A1 o 45
d
z
d
g C
A1 o
e
4o F=100 H
d
Konrpoabnas padora Nel mo pasageay «CraTruka»

Bapuanr 4.

1. Onpenenuts peakiuu onop O6anku AB.

M= 40



F= 15xH M= 25kH*m

q=10 xkH/m
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2. OnpenenuTh peakiuy KEeCTKOM 3a1CIIKHU.

Fi=20xkH M= 40 kH*m F>=16 xH
G o e
L~
/ . 60
e
—
2 M 1M 3Mm

3. Onpenenuth ycunus B crepxkasax AC u BC.

60

/ o) C

Fi=3.5 xH + F,=2.5 kH

KonTpoabnas padora Nel mo pasgeny «Craruka»
Bapuanr 5.




1. Onpenenuth peaknuu omop Oanku AB.

M= 23 xkH*Mm F=
14xH
— v q=12 xkH/m
| * IFEREERR B
. TIAT7 T
Im 4 M
2M ) 9 o R
2. OnpenenuTh peakiuy KEeCTKOM 3aJ1CIIKHU.
Fi1=20xH F>=16 kH M= 40 xkH*Mm
pr— /
3
T Z
| -
_ 2Mm | 3 M 2M
3. Onpenenuts ycunus B crepxkasax AC u BC.
Fi=7xkH

30

F>,=9 kH

Kpurtepum ouenku:



«5» (OTAMYHO) - €CIM CTYACHT B TOJIHOM OOBEME BBIOJIHIJI BCE 3aJaHUsS, MPOSIBUB
CaMOCTOSITENIbHOCTb U 3HAHUSI MEXKIIPEAMETHOTO XapaKkTepa.

«4» (XOpoIIO0) - €CM CTYACHT BBHIMOMHWI 75 % 3a/laHuii, U B HUX COJEPKATCS HEI0UYEThI
WM ojHa He rpybas omwuOKa, NpU OTBETE HA IIOCTaBJICHHBIE BOIPOCH HMEIN
HE3HAYUTEIIbHBIC 3aMEYaHUs U MOMPABKU CO CTOPOHBI TPENOAABATETIS.

«3» (YIOBIETBOPUTEIHLHO) - €CIIM CTYJCHT BBIMOJHWI 3agaHus Oosiee yem Ha 50 % u
paboTa comepUT HEOUETHI WK BE-TPU HETpyOble OMMOKH W JIBE TPyObIe OMIHOKH;

«2» (HEeyIOBIETBOPUTEIILHO) - €CIIU CTYACHT BBIMIOJIHWI paboTy MeHee yeM Ha 50 % unu
paboTa colepKUT OoJjiee NBYX TpyObIX OIMMOOK WJIM HE MPUCTYNUI K BBITTOJIHEHHUIO
paboTHI.

IIpakTnueckas padora Ne 1
Tema: OnpenesieHne paBHOAECTBYIONIEH MIOCKOH CHCTEMBbI CXOASIIIMXCS CHJL.
Heab padorsi: HayunThCs onpenesiTb PABHOACHCTBYONUIY IO IJIOCKOI CHCTEMBbI
CXOIALIUXCH CHJI






C nmomowasio TpaHcrnopTupa B MacumiraGe 2mMm = 1xkH crpoum mHOrO-
yronepruk cun {puc. I11.16). W3amepenuem omnpernenseM MONYJb PaBHO-
NeACTRYIONIE CUITHI M YTON HakJIoHA ee X ocn Ox.

PesyneTaThl pacueTos He JOJDKHEL OTiHYaThCE Gonee yem Ha 5 %:

Fx

— F
st TETP 100% < 5%.
FEaH



PacueTHOo-rpadpnueckas paGora 1

Onpedeaenue pasrodeticmseyoueti naockoli cucmembl CTo-
OAUWUTCA CUA AHAAUTNUNECKUM U 2E0MEMPUUECKUM CNOCOOaAMU

Bananme. Ucnonbisya cxemy puc. IIl.1a, onpenenuTs paBHOOEH-
CTBYIOLLYIO CUCTEMBI CHJI.

Bapuautr

[TapameTp

5
F,, xH 12 8 20 3 6
Fy, xH 8 12
Fs3, xH 6 2 10 |12 | 15
F4, xH 4 10 |15 | 15 3
Fs, xH 10 6 10 9 18
«, rpax | 30 0 0 15 0
az, rpan | 45 | 45 | 60 | 45 | 15
a3, Tpas 0 75 | 75 60 | 45
a4, rpax | 60 [ 30 [150 [120 |150
as, rpaag | 300 {270 (210 |270 |300

[y}
[=}
—
bo

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



Bomnpochs: OrBeTn |[Koxn
1. OnpenenuTh NPOEKUVN PaBHOOCHACTBYIOLLIEH Ha Ry, = 4,99xH 1
oce Ox npn F1 = 10kH; F5 = 20kH; F3 = 30kH.
R, = 7,89xH 2
Yy F2
45"
A R, = —3,18xH| 3
o 30
30° e
F3 Ry = 6,55xH 4
2. Onpenenn’rb BEINYMHY PaBHONEHCTBYIOLLIEH CHJIIbI 23,66 kH 1
IO ee M3BeCTHBIM npoexkuusam: R; = 15 xkH;
R, = 8,66 xH. 17,32 xH 2
9,50 kH 3
8,50 kH 4
3. Kak HanpapJ/leH BEKTOP PaBHOLEMCTBYIOLLIEH Yl m
CHCTEeMbLI CHJI, ECJIM U3BECTHO, uTo Ry = —4 xH; 1
R, = 12xH?
O x
y
R 2
o) X
y
o
— 3
!-R
W
O x 4
R
4. 'py3 HaxonouTcsa B paBHOBECUU. 1
YkaszarThb, KAKOII M3 TPEYTONLHUKOB &y R, s
ons mapHupa B ImocTpoeH BEepHO. R, 2 'R 2
2
R &,
R, & F R, 3
3 4
B |3/
T R;
F 4
T
5. I'py3 F HaxonuTcss B paBHOBECHU. > Fryr = Rz — Ricos 30° =0
0
YkazarTe, Kakasid cucTeMa ypaBHeHUIA 1
"
paBHOBeCHs NJst Touku B BepHa. > Fry = R2 — Ry cos 60° =0
)
n
szx = R3 — Ricos 60° =0
1 o
1
—— 2
—1 n
—1 3" Fiy = R2 — Rjcos 30° =0
-] 0
—1
1
— n
E Z():szzR3—R1c0530+ 3
A + R2cos90° =0
1 TL
_ ZFky=—R2+R1COS 60° =0
—1 0
_
—1
- Bepsubiit orseT 4
- He NpUBeNneH




IIpakTuueckas padora Ne 2
Tema: OnpenesieHne peakuuid IAPHUPHO-CTEPKHEBOU CUCTEMBI.
Hean paGorbl: HayunThes onpenesiTh IIAPHUPHO-CTEPKHEBOI CHCTEMBI.

Teopernveckue moJI0KeHuU.

['py3ul nonBelIeHH Ha CTEPXHAX M KaHATAX U HAXONATCSI B PaBHO-
Becun. Onpenennth peaxuuu crepxueit AB u CB (puc. I11.2).

3303 % 0 VA MY AN NS

F, =20xH

Puc. I11.2

Pewenue

1. OnpenensemM BeposTHBIE HanpabieHus peakumit (puc. I11.2a).
Meicnenno y6upaem crepxens AB, npu atom ctepxens CB onyckaercd,
CTIENOBATENILHO, TOUKa B 0TOOBHMIaeTCs OT CTEHBI: HA3HAYECHUE CTEPXHA
AB — TanyTb TOUKy B k creHe.

Ecnu y6parte crepxens CB, Touka B onycTurcs, cnenoBaTeNbHO,
crepxens CB nonnepxusaer Touky B CHU3y — peakuus HaIpaBlieHA
BBEPX.

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

3. Bribepem HanpabneHue oceil xoopauHaT, ock O coBmauaer ¢
peakuuein R;.

4. 3anuireM ypaBHEHHs PABHOBECHsS TOUYKU B:

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

n
Y Fyy = Rac0s30° — Fy — F3c0545° = 0.
0



5. VI3 BTOpOro ypaBHEeHUA MOJIy4daeM:

F) + F5cos45° 10+20-0,7
o 3 R2 =

s cos30° 0,866

= 27,87xH.

W3 nepBoro ypasHeHUs IOy4YaeM:
R; = Rycos60° + Focos45°; R; = 28,07xH.

BriBon: crepxkenr AB pacramyt cunoit 28,07 kH, crepxens CB

cxat cumoi 27,87 xH.

[IpuMeuanue. Ecmunpu perreHnn peakuus CBSA3M OKaXKeTCs

OTPULATENLHOMA, 3HaYUT, BEKTOP CUJIBLI HAIIpaBJleH B IPOTHUBOIOIOXKHYIO
CTODOHY.

ALLLAAANLAA AN NA VN

B nanHOM ciiydae peakiiuy HAIIpaBJIEHEI BEPHO.

Sanaume. Onpenenurs peaxmuu crepxueit AC u AD (puc. IT1.3).

Bapuant

Ilapamerp

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

B, rpan |15 |30 |30 |15 |45
GD ~, tpan |60 |45 |60 |75 |75

D
Puc. I11.3

ITpu 3ammmre paboT OTBETUTH HA BOIIPOCH! KAPT C TECTOBLIMMU 3aIaHUSIMU.



Bomnpochs: OrBeTn |[Koxn
1. OnpenenuTh NPOEKUVN PaBHOOCHACTBYIOLLIEH Ha Ry, = 4,99xH 1
oce Ox npn F1 = 10kH; F5 = 20kH; F3 = 30kH.
R, = 7,89xH 2
Yy F2
45"
A R, = —3,18xH| 3
o 30
30° e
F3 Ry = 6,55xH 4
2. Onpenenn’rb BEINYMHY PaBHONEHCTBYIOLLIEH CHJIIbI 23,66 kH 1
IO ee M3BeCTHBIM npoexkuusam: R; = 15 xkH;
R, = 8,66 xH. 17,32 xH 2
9,50 kH 3
8,50 kH 4
3. Kak HanpapJ/leH BEKTOP PaBHOLEMCTBYIOLLIEH Yl m
CHCTEeMbLI CHJI, ECJIM U3BECTHO, uTo Ry = —4 xH; 1
R, = 12xH?
O x
y
R 2
o) X
y
o
— 3
!-R
W
O x 4
R
4. 'py3 HaxonouTcsa B paBHOBECUU. 1
YkaszarThb, KAKOII M3 TPEYTONLHUKOB &y R, s
ons mapHupa B ImocTpoeH BEepHO. R, 2 'R 2
2
R &,
R, & F R, 3
3 4
B |3/
T R;
F 4
T
5. I'py3 F HaxonuTcss B paBHOBECHU. > Fryr = Rz — Ricos 30° =0
0
YkazarTe, Kakasid cucTeMa ypaBHeHUIA 1
"
paBHOBeCHs NJst Touku B BepHa. > Fry = R2 — Ry cos 60° =0
)
n
szx = R3 — Ricos 60° =0
1 o
1
—— 2
—1 n
—1 3" Fiy = R2 — Rjcos 30° =0
-] 0
—1
1
— n
E Z():szzR3—R1c0530+ 3
A + R2cos90° =0
1 TL
_ ZFky=—R2+R1COS 60° =0
—1 0
_
—1
- Bepsubiit orseT 4
- He NpUBeNneH




IIpakTnueckas padora Ne 3
Tema: OnpenesieHne peakuuid B 0Opax 0aJOYHBIX CUCTEM.
Hean padorsi: HayunThes onpenessiTh peakiuu onop 0aJ049HbIX CHCTEM.

OcHoBHBIE POPMYJIBI U NPEANOCEUIKM pacyeTa

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

F F
R)’ Y4 o VB

Puc. I12.1

Mowmenmor napvt cus u cutbt omuocumeavno mowxu (puc. I12.2)

F

]
~y
< R
S
=
I
g

6)
Puc. I12.2

I'aaenvii sexmop

e B )












IIpakTnueckas padora Ne 4
Tema: OnpenesieHre HEHTPA TAXKECTH COCTABHBIX CEYEHMH.
Hean paGorbi: HayunThes onpeneasiTh MOJI0KEeHHE HEHTPA THXKECTH CJI0KHBIX
reoMeTpu4ecKux Qpuryp.















IIpakTnueckas padora Ne 5 (wacrtsp 1).
Tema: OnpenesneHne napaMeTpoB NMOCTYNATEJIbHOT0 ABUKEHHUS TeJia.
Hean padorbl: HayunThesi paccUnTHIBATH NAPAMETPhI MOCTYNATEJIbHOT0 JIBHKEHU S
TeJA.

PexoMenaanmum A/ pelieHUs1 pac4eTHO — rpaduyeckoii padoThbl



3ananne 2. JIsmxenue rpysa A zamaso ypaBHeHIEeM
y = at®> +bt +c, roe [y] = M, [t] = c. OnpenenuTh CKOPOCTD U YCKOPEHHE
rpy3a B MOMEHTHI BpeMeHH {1 1 {2, & TaKXKe CKOPOCTb ¥ YCKOPEHME TOUYKH
B Ha o6one 6apabana ne6enxu (puc. I14.4).

. Bapuanr
6 ><_ [TapameTrp

i 11213456 7]|8]9]10
B\ a,m/c2 [2 (o303 ([3|2]0]|4]0
Y Tomfc |03 4|2 |04 ]0][3[4]2
Afl v c, M 3 14flo]|s5 20421013
l,, r,m |02 (04 |06 (08 ]05 |04 03 }02 |08 |06
t, ¢ 1 {21 l2[1l2 11212
Puc. I14.4 ts, C 31413 (413 1|4 314 (3 | 4




IIpakTnueckas padora Ne 5 (wacrsp 2)

Tema: OnpenesieHre NapaMeTPoOB BPAIIATEILHOI0 IBHKEHUs TeJia.
Heanb padorei: HayuyuThest paccunThIBATH MapaMeTPbl BPaIIATeIHLHOTO

ABM/KCHHUHA TeJia.

PacueTHble dpopMyJILI Oy onpenesieHus napaMeTpPOB

BpalllaTeJIBHOIrO NIBMXXEHWA

Touku Tena OBMXXYTCA IO OKPYXHOCTSM BOKDPYT HEIONBIDXKHON OCH

(ocu Bpaiuenus).

=

3akoH PaBHOMEPHOIrO BPAIATENBHOIO OBUXEHHS: 0 = g + wi.
3akOH paBHOIIEPEMEHHOIO BPAIIATEILHOIO ABMKEHUS:

£t?

wo + wot + '""2'""

3aKOH HEPABHOMEPHOIO BPAILATENLHOTO ABmkenus: ¢ = f(¢3).
3mech ¢ — yros moBOpOTa TeNa 3a BpeMd ¢, pan;

W — YIJI0Basg CKOPOCTh, pan/c;

@0 — YTOJI NOBOPOTA, Ha KOTOPHIA Pa3sBEpHYJIOCh TENIO OO HadaJla

OTCYETA;

Wp — HavaJbHas yTIIOBas CKOPOCTh;

£ — YIJIOBOE yCKOpeHwme, pam/c?;
YrioBas ckopocTh: w = ¢’; w = wy + £t;
YrnoBoe yckopeHue: € = w'.

Kunemarnueckue rpaq:mxn BPaniaTeNbHOI'O ABUXEHN A ITpEncTaBIIe-

HHI Ha puc. 114.2.

(p’m’s (p?m’s
gt?
@ = Qo+ Wl +—§—'
¢ = @+ Ot
o =0, +&t
®=const
01 € = const
O t (0] t
a) 6)
Puc. I74.2

Yucno obopoTos Bparenus Tena: z = @/ (2m).
YrnoBas 4acTOTa BpallleHUs: N, 06/MuH.

2mn ™

W= — = =

60  30°






rpaduK yTJIOBBIX NEPEMEILIEHNI U YIJIOBRIX ycKopeHuit mikusa. Ompene-
IUTH YCKOPEHHS TOo4YeK oboma KoJjieca B MOMEHTHI BpeMeHHM {; M 1a.

n, oG/MUH n, of/mun
A A L
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
0 > 0 > 0 —
2 4 6 8 10 r¢ 2 4 6 8 10 1% 2 4 6 8 10 ;¢
a) 6) 8
n, o6/MHH n, ofi/Mun n, oG/mun
N A N
1000 - 1000 1000
300 800 800
600 600 600
400 400 400
200 200 200
N -
i s s 0 T2 6 s w0, O 2T e 6 s 10
2) 0) e
BapuanT

ITapameTp
11213141567 8]91{10

Iwamerp mxkusa, 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 1 2 1 2 1
ta, C 8 19|89 |8 (6 [9 ([8 (9|6

[Ipu 3amuTe pabOThl OTBETUTH HA BOIPOCHI TECTOBOIO 3a/IaHUS



Bonpocu OTBerTBHI Kon
1. Ilo 3amaHHOMY 3aKOHY BpallleHWsS Bajia PasromepHoe 1
v = 0,25t3 + 4t onpenenuTL BUI IBMXKEHUS
(¢ — B panumanHax; t — B CEeKyHIaXx). PasnoyckopeHHOe 2
Pasro3zamenneHsoe 3
IlepemenHoe 4
2. 3akoH BpalllaTeJLHOrO INBHXKXEHUA KoJleca 6c 1
@ = 4t — 0,25¢>. OnpenenuTh BpeMs O TOTHOR
OCTaHOBKM. 8c 2
10c 3
12¢ 4
3. OnpenenuTs 4uciio o60POTOB IO IOJHOR OCTa-~ §] 1
HOBKHU Koneca. JIBM>keHue olucaHo B Bompoce 2.
1,25 o6opoToB 2
2,55 obopoToB 3
3,65 obopoToB 4
4. Koneco BpaliaeTcs ¢ yriloBoii CKOPOCTBIO TL.7 M/c2 1
52 pan/c. Panuyc koneca 45 mm. Onpenenurs
IIOJTHOE YCKOpeHue ToueK Ha obone xoseca. 101,6 m/c? 2
121,7 m/c? 3
173,7m/c? 4
5. HacroTa BpallieHns Bajla MEHSETCA COIJIACHO 2530 pan 1
rpaduky. OnpenenuTs I10IHOE YHUCIO 060pPOTOB
3a BpeMs IBUXKEHMS. 385,4 2
R, o6/Mun 402,9 3
420 t——
|
| 2420 pan 4
0 |
5

60 fe




IIpakTnueckas padora Ne 6
Tema: Onpeaesienne NOTPeOHON MOITHOCTH 3JIEKTPOABUTATEJIS.
Hean padorbl: HayunThesi paccYnTHIBATL MOIIHOCTD € Y4€TOM NOTEPbh HA TPEHHUE
W CHJI MHePLWH.

PacueTHnnie ¢dopmyJinl

Mowmnocmb npu nocmynamesbnom 06UNCEHUU
P = Fvcosa,

roe F — nocrosunas cuna, H; v — ckopocTh ABMXEHUS, M/C; @ — yrom
MEXY HANPABJIEHUSIMU CIJIEI ¥ IIepeMeIleHNs.

Mowmocms npu epawenuu
P=Muw,
rne M — spamatoumit momenT, H-M; w — yraosas ckopocTs, pan/c.
Kosgppuyuenm noaesnozo deticmeusg
Pron

P. 3aTp

KIIIO =

b

rae Ppon — NoJe3Hast MOLHOCTS, BT; Piarp — 3aTpayeHHas MOIIHOCTE, BT.
Cuaa unepyuu
FHH = _ma,

rie @ — yckopeHue Touku, M/c2; m — Mmacca, KT.

OcrosHble Ypasrenud OUHAMUKY

[locTynarensHoe nBuxeHue TBepnoro tena: F = ma.

BpaimmarensHoe neuxenune Teproro tena: M, = Je,
roe M, — cyMMapHBII MOMEHT BHEIHUX CHJI OTHOCUTEIBHO OCH Bpallle-
uust, H-M; J — MOMEHT MHEpLMH OTHOCHTEIHLHO OCH BpPAIEHHS, KI-MZ;
€ — YIJIOBOE yCKOpeHue, pan/ c2.

PexkoMeHal U IO BEINOJIHEHUIO 3aIaHUA.

1. Ucnons3ys npunnun JanamGepa, onpeneluTh HATsXKEHNE KaHATA
KaBUHBL MIbTa Ha KaXIOM ydacTke merkenns (Jlexnus 14, mpumep 3).

2. OmpenenuTh MaKCUMAJIBHOE HATIXKEHUE KaHATA.

3. [lo MaxCUMAJILHOMY HATIXKEHHWIO KAHATA ONPENeJINTh MAKCUMAJITb-
HyIO MOTPeGHYI0 MOIIHOCTE I MOIbeMa rpy3a.

4. Tlo zapanmoi BenuuuHe KIIII mexaHusma onpeneiMTe MakKCH-
MaJILHYIO MOILHOCTb IBUTaTeNs.



PacueTHOo-rpadpuueckas pabora

3ananne 1. CxopocThs KaGUHEL IudTa MACCOR 1M U3MEHAETCA CO-
rnacHo rpadukaM. OnpenesuTh BENMWYMHY HATSIXKEHHS KaHATa, Ha KO-
TOPOM Mnofsemed audT, Npu noagbeMe U onyckanuu. Ilo MaxcumanbHOIL
BEJIMYMHE HATAXKEHUS KaHATa ONPENelNTh NOTPebHYI0 MOIIHOCTL 3JIeK-

TPOABUrATE.

U AM/C UpaM/e U pAM/C

5 5 5

4 4 4

3 \ 3 3

2 2 2

! 1 1

= 40)6 510 7% =3 6)6 810 ,j L TR 6)6 g 10 r,>c
v Puse v Puse v M wse

5 s 5t

4 4 4

3 3 3

2 2 2

i i I

TR T s 10 t,i =3 6 8 10 tfc 74 6 8§ 10 fc

2 0) ¢
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
KIIII mexanusma| 0,8 |0,75 | 0,8 10,75 (0,8 |0,75 (0,8 (0,75 0,8 |0,75

[Tpu 3anuTe pabOThl OTBETUTH HA BOIIPOCKHI TECTOBOIO 3aIaHMUS.




Temsnr 1.14 u 1.15. IInasamuka. Pa6oTa 1 MOILHOCTb.
O61ne TeopeMbl AMHAMUKU

Bonpocwu Oreern (Kon
1. Jlebenxoit nopanMaoT rpys Maccoit 300 kr 0,079 1
co cxopocthio 0,5 M/c. MowmocTs aBuraTens
2 xkBt. Onpenenute o6umit KITI mexanusmMa. 0,935 2
0,625 3
0,736 4
2. OnpenenuTh BEINYNHY TOPMO3HOR CHJIBI, 5,2 H 1
ecnu 3a 4 ¢ ero ckopocTs ynana ¢ 12 m/c
no 4 M/c. Cuna Taxectu — 104 H. 159 H 2
10,6 H 3
21,2 H 4
3. Yemy paBHa paboTa cuil, NPUIIOKEHHBIX K 11,25 xIlx 1
NPAMOJIMHENHO OBUXYIIEMYCS TeJy, €Clli €ro
CKOpPOCTBb yBenuumiIacek ¢ 15 M/c no 25 m/c. 20 xIx 2
Macca tena 1000 kr.
75 xllx 3
112,5 xIlx 4
4. CnonrHoi omMHOPOOHEI uauHAp Maccoit m | Toasko ot 1 1
BPAILAeTCA OTHOCUTENLHO CBOCH IPOIOJILHOM
ocut. OT uero 3aBUCHT 3HauYEHME Ormur 2
MOMEHTAa MHepPIUY IUIUHApPaT
Orlinam 3
Orl,mur 4
5. Ilon meiicTBMeM Bpamaioiero MOMeHTa, 23,8 xr - M2 1
M = 200 H - M xoneco Bpamaercs paBHOYCKO-
PEHHO U3 COCTOSAHUSA TIOKOA 1 33 4 C ero cko- 48 xr - M2 2
pocTk mocturia 320 06/Mun.
OnpenenuTe MOMEHT MHEPUMK KoJleca. 96 xr - M2 3
108 xr - M2 4




JlabopaTopHnasi padora Nel

Tema: «DKcriepuMEHTATBHOE OTIPEICTICHUE MOIYJIS YIIPYTOCTH M KO3 HHUITHCHTA
ITyaccona»
Heab padoTbl. DKCIEPUMEHTAIIBHOE ONpeAesieHue Moy yrnpyrocta E u
koaddurmenta [lyaccona p u cpaBHeHHE UX ¢ TAOJIUYHBIMU 3HAYCHUSIMHU.
Oo6opynoBanme: CTeH ] YHUBEPCATBHBIN JIa0OPATOPHBIN MO COMPOTUBICHUIO MAaTEPUAIIOB
CM - 2: | — onopHbI€ CTOWKH, 2 — KOPITYC, 3 — MON3YH, 4 — ITypBai, 5 — kopayc, 6 —
mTUQTHI, 7 — BUWIKH, 8§ — CTepKEeHb, 9 — MHIUKATOP JAedOopMaIiK MPOPE3HOM MPYKUHBI,
10 — ren3ope3ucTopsl, 11 — pazpem I MOAKITIOYCHUS U3MepUTeNs aedopmanmu (puc. 2),
MUKPOKAJIbKYJSTOPHI.

Teoperuueckue MoJI0KeHUs.

Moayns ynpyroctu (E) xapakTepusyeT ®&eCTKOCTh MaTepuaa, T.€. CHOCOOHOCTh
COTIPOTHUBJIIATHCSA AehOpMAaITiH, OMIPEACIIICTCS OTHOIICHHEM HOPMAIBHOTO HAMPSHKEHUS O
K COOTBETCTBYIOILIEMY OTHOCUTEILHOMY YIJIMHEHUIO € MPU PACTSIKEHUH MPSIMOTO
CTEP>KHS U BBIpaKaeTcsi POpMYIION:

E=0x/ex (1) win E=F/(A*€x)= (k1*n) / (A* €x)
(2)

I'ne F — ycunue, pactarusaroiiee crepxensb, H

€X - IpoJI0JIbHAS tepopmarius,

A — IJIOIIa b MTOMIEPEYHOTO CCUEHHST CTEPIKHS, MM 2,

OX - HOpMaJlbHOE HampspKeHue, H/mm2,

k1 — koappurueHT NponopiroOHaILHOCTH MOKa3aHUN WHIUKATOPA, OTPAKAIOIIHIA
(haKTHUYECKYI0 )KeCTKOCTh NpyxuHbl, k1=4,95 H/MKM,

N — MOKa3aHue HHIUKAaTopa fedopmanuu Tpope3HON IPYKUHBI, MKM.

Koaddurmentom Ilyaccona HazpiBaeTcs aOCOIIOTHOE 3HAYEHUE OTHOIICHHUS TTIOTIEPEYHON
nedopMaliu K Tpo0JIbHON TPU OJJTHOOCHOM HaIPsKEHHOM COCTOSTHUU:

n=|€/ex | (3)
rae: €z - momepedHas nedopmarus, — €X - IpoaoSIbHAS nedopmartus
Iopsinok BbINoIHEeHNsI PadOThI.
1) Cobepute HaaAKy COTJIaCHO PHUC.2 U MIPOU3BEAUTE MPEABAPUTEIHLHOE
HArpykK€HHE CTEPXKHS ISl YCTPaHEHHS 3a30pOB B mapHupax Harpyskon 0,5 kH. CHumure

noka3anus ¢ Tabso Mamepurens Jdedopmaruu 1is Kak10ro TEH30pEe3UCTOPa U 3aHECUTE
UX B TaOJIUILY:

F, kH 1 2 3 4
TEH30PE3UCTOP [TEH30PE3UCTOP [TEH30PE3NCTOP TEH30PE3UCTOP
X z z X
0,5 X11= 721= 7.31= X41=
1,5 X12= 7.22= 7.32= X42=
2,5 X13= 723= 733= X43=




| 3,5 X14= 224= 234= X44= |

2) Harpyxaiite oOpasen nocieaoBarenbno cuioit 1,5 kH, 2,5 kH , 3,5 kH,
KOHTPOJIMPYSI 3HAYEHHUE CHUJIBI 10 MTOKAa3aHUsIM HHIUKATOpa AepopMaliiy Mpope3Hon
MpY>KUHBI Ha cToMKe. Ha kaxaoM ypoBHE cuiibl cHuMaiiTe noka3anus U/ nuis kaxoro
TEH30pE3UCTOpA.

3) [loacuuTaiitTe cpeHIO pa3HOCTh Mokazanuii Tadno U (Anx, Anz) s
crynenu Harpy3ku AF= 1 kH. ITo ¢popmynam:

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

Anx = (Anx1 + Anx2) /2

Anz1=((Z22 - Z21) + (Z23 - Z22) + (Z24 - 723)) / 3
Anz2=((Z32 - Z31) + (Z33 — Z32) + (Z34 - 733)) / 3

Anz = (Anzl + Anz2) /2

4) OnpenenuTte MpUpAIICHUE TPOIOJILHON 1 TToniepevHoi aedopmarvin A€x , A€z
COOTBETCTBYIOIIKE Mpupaienuto cuiibl F=1kH no ¢popmynam:

Aex = Kgx * nX, Agz = Kgz
* nz, (4)

rae Kg- nena enqunuipt quckpetnocta U (Kgx = 0,00042 mm, Kgz = 0,0000731
MM)
5) Beruucnure npoosibHYIO U MOTNEepedHyto edopmaliuio o hopmyrnam:

ex=Aex/{, gz=Agz/q, (5)

rne  £=150 MM — yiMHA paboYei YacTH CTEPIKHS;
a = 30 MM — IIMpUHA CTEPKHSI (MTONIEPEUHBIN pa3Mep).

6) Boruucnure moayne ynpyroctu o ¢popmysne (2).  (F=3,5 kH, A=75mm? -
IUIONIA/Ib TONIEPEYHOTI0 CEUEHHUS CTEPIKH)
7) Boruucnure koaddunuent [lyaccona o dpopmyse (3).
8) CpaBHUTE pe3yabTaThl C TAOIMYHBIMU TaHHBIMU. ClienaiiTe BBIBOJI O pe3ysibTaTax
DKCIEPUMEHTA.
[Tpumeuanue 1. Pe3ynbTaThl BEIYMCICHUHN JOMKHBI OBITH B TIPE/IENaXx :
nst Mmatepuana cranb 45: E=(1,9...2,1) * 10° MIla, H=0,25...0,3

KoHTpoJibHbIE BONPOCHI:
1.Yto xapakrepusyet ko3 duiireHt nonepeunoit nepopmannu (kodpdumuent I[lyaccona)?
2.Chopmynupyiite 3akoH [ 'yKa mpu pacTsKeHUU U COKATUU?
3.Yrto xapakTepusyeT MOIyJb yIpyroctu Matepuana? KakoBa enuHuna u3MepeHus
MOJYJIS YIPYTOCTH?



4.3anuiute GopMyIIbl IS ONpeesieHHst a0COIOTHOTO U OTHOCUTENIBHOTO YJIMHEHUH
Opyca?

5.Uto xapaktepusyet npouspeacHue A*E?

6.Kak onpenensiercss abCOMOTHOE yIJIMHEHUE CTYIIEHYAaTOro Opyca, Harpy>KeHHOTO
HECKOJIbKUMU cuiamMu?

JlabopaTopHnasi padora Ne2

Tema: «[IpoBenenne ucnpITaHUN 00pasma Ha Cpe3y»

esab padoThbl. DKCIEPUMEHTAILHOE ONIPEACICHUE MAKCUMAIIbHOW CUJIBI, IOCTUTHYTOM B
MOMEHT cpe3a cTepkHA. OnpeeeHne KacaTeIbHOrO HAMPSKEHUS.

O6opynoBanme: CTeH ] YHUBEPCATBHBIN JIAOOPATOPHBIN MO COMPOTUBICHUIO MAaTEPUAIIOB
CM —2: 1 — onopHas cToiika, 2 — Kopnyc, 3 — Kopnyc, 4 — o0pasel A UCIIbITaHui, 5 —
BBICOKOTBEPbIC BTYJIKH, 6 — BUIKH, 7 — MOJI3YH, 8 — OCh IPOPE3HOM MPYKUHBL, 9 — TUPT,
10 — mwrrypBai, 11 — unaukaTop aehopmai mpope3Hoil mpykuHbI (puc. 3),
MUKPOKAJIBKYJISATOPBI.

Teopernveckue moJI0KeHU.

Cpe3om Ha3bIBaeTCs pa3pylleHUE MaTeprala CTEPAKHS MO AEHCTBUEM CHUJI,
MEePIICHIUKYJISIPHBIX TPOJIOIBLHON OCH CTEPKHS (TIonepeuHbIx cui). [Ipu 3ToM B ceueHun
Cpe3a CTCPIKHA BOSHUKAIOT KAaCATCIbHBIC HAIIPSAKCHUA, BECIMYMHA KOTOPBIX OIIPCACIIACTCA
o ¢opmye:

wcp.=F /S (1)
F=kl *n (2)

i€ TCP.- KacaTeIbHOE HANPSXKEHUE NP CPe3e.
F — nonepeunas cunia, qeicTBYyIOAs HA CTEPIKEHbD.
S — oL CEYeHMsI, BOCIPUHUMAIOIIAS ATy CHILY.
k1 — xxectkocth npyxunbl (k1= 4950 H/mm).

IMopsaaok BbINOJITHEHUS] padOTHI.
1) Cobepute HaaAKy COTJacHO puc. 3.
J171s BEIOTTHEHUS paOOThI UCIIONB3YHTE IIMHAPUYIECKUH CTepKeHb (00pasern) s

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

2) Harpy»xaiiTe CTep:KeHb MONEPEUHON CUIION MTOCTENEHHO JI0 TeX MOp, OKa He
MPOU30MIET CPE3 CTEPIKHSL.

3) 3aduxcupyiiTe mokazaHus HHAWKATOPA AedOopMaIui MPOPE3HOH MPYKUHBI B
MOMEHT cpe3a — n.

4) Onpenenute cuity cpesa no gopmyse (2).

5) Onpenenure KacarenbHOE HanpsokeHue mno dpopmyse (1), roe

S = (nd*/4)*i ; (i — KOIMYECTBO IUIOIIAJCH Cpe3a).

KoHTposibHBbIE BONIPOCHI:
1.Kakue BHyTpeHHUE CUIIOBBIE (DaKTOPBI BO3HUKAIOT MPU CIBUTE U CMSITUU?
2.ChopmynupyiTe 3aKOH MAPHOCTH KacaTeIbHBIX HAMIPSKEHUH.



3.Kak o603Hauaercs nedopmarus npu capure?

4 .3anummre 3akoH 1'yka npu ciBure.

5.3anummure yCciIoBUE MPOYHOCTH MPU CABUTE U CMSTHU?

6.UeM oTM4aeTcsl pacyeT Ha MPOYHOCTD MPU CIIBUTE OJJHOCPE3HOU 3aKJICTIKU OT
JIBYXCPE3HOU?

7.3anummTe popMyITy JUIsl pacyeTa Ha MPOYHOCTh CBAPHOTO COCTMHEHHUS?

JlabopaTopHnasi padora Ne3

Tema: «DKCrIEpUMEHTAIIBHOE ONIPEAECICHUE MOIYJISI CIBUT A

Heab padoThI— SKCIIEPUMEHTATIBHOE ONPEACIICHHE MOYJISl CABUTA (MOIYJI YIPYTOCTH
BTOPOTO POJia) IPU YUCTOM CJ/IBUTE.

Oo6opynoBanme: CTeH ] YHUBEPCATBHBIN JIaOOPATOPHBIN MO COMPOTUBIICHUIO MAaTEPUAIIOB
CM - 2: 1,2 — oniopHbI€ CTOMKH, 3 — KOpIyC, 4 — CTyneH4aThld Baji, 5 — 60aT, 6 —
PYKOSITKA, 7 — KpPOHIUTENHBI, 8 — MHIUKATOpHAs TOJOBKA, 9 — pbruar, 10 — noamunuuk, 11
— ynop, 12 — BuHT, 13 — nonsecka, 14 — rupu (puc. 6).

Teopernueckue cBeIeHU.
B npenenax ynpyrux nedopmaiiuii yroi 3akpyduBaHus (P CBsI3aH ¢ KPYTSAIIUM MOMEHTOM
MKk crieayromui 3aBUCUMOCTBIO:

¢ = (Mx*t)/ (G* Jp) (D

rae £ — nymHa crepxkHs, Jp - HOMAPHBIM MOMEHT nHepuuu, G — MOIyJb YIIPYrOCTH
BTOPOTO pojia (MOyJIb CABUTA).
Orcrona

G = (Mx*t)/ (¢ * Jp) )

Ha npakTtuke Moaysb cBUra ONpeAesisitoT M0 MPUpaIICHUI0 B3AMMHOTO yTIJia MOBOPOTa
AQ 1na yuactke crepkHs AuHON £, OT MpHpaIIeHus: MOMEHTA KPYUYCHHSI, KOTOPOE

paBHo:
AMxk = AF*a (3)

3neck AF - cTyneHs yBeIudyeHHs CUJIbl HAIPy3KH, a — JJIMHA Ijieda pbrdyara (a =300 mm).
Takum obpazom

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

IHopsinok BbINOJIHEHNSI Pa0OTHI.
1) CoGepute Halla Ky COTIACHO PUC.6.
2) Harpy>kaiite moaBec Ha pblyare nociieJoBaTebHo rupsm 1,2,3,4 kr.
3) CaumaiiTe Ha Ka)XJ0M YpOBHE IMOKa3aHUsl MHIUKATOpa yriioMepa. JlaHHbIe 3aHeCUTe B
TabIuIy:

No Bec rupm, kr. [Toka3zanus
/11 WHJIUKATOPa, MM.
1. 1 nl =




2. 2 n2 =
3, 3 n3 =
4, 4 nd —

4) Ioacuuraiite cpeaHIO pa3HOCTD MMOKA3aHUN MHAMKATOpPA yIriioMepa,
cooTBeTcTBYyMOIEee npuparieHuto cuiasl AF= 10 H o dopmyie:

A@=An/h (5)

An = ((n2 -nl)+ (n3 -n2) + (n4 —n3))/3
rae An - cpeaHss pa3HOCTh MMOKa3aHUH HHIMKATOPA yIIIOMEpa, COOTBETCTBYIOMIAS
npupameHuo cuibl AF = 10 H,
h — nnuHa BeUIETa KPOHIITEHA HHAUKATOPHOM rooBku (100 Mm).
5) Beraucnure o dpopmysie (4) momynb cipura G U CpaBHUTE C TAOJTUIHBIMH JTAHHBIMHU.
J{nst pacuera ucnonws3yire ciaenyrommue ganasie: a =300 mm, £ = 100 mm.
Jl1s ipoBeieHus paboThI UCIIONB3YUTE CTEPKEHb MAJIOT0 JUAMETPa, KOJIBIIEBOTO CEUCHUS,
BBITIOJTHEHHBIN U3 cTanu. [ns koroporo: du =20 mm, dB =16 mm.

Jp=n/32%(du*-ds %)

Ipumeuanue. Moayns cipura G, moJydeHHbBIN B PE3yJIbTaTe SKCIIEPUMEHTA, JOJIKEH
obITh B mpenenax G = (0,78...0,82)*10° MI1a.

KoHTpoabHbIE BONIPOCHI:
1. Kak Ha3bIBaeTCst HANPSY)KEHHOE COCTOSIHUE, BOBHHUKAIOILEE ITPU KPYUYEHUN KPYTIIOTO
Opyca?
2. YeMy paBeH MOIyJIb YIPYTOCTH MaTepuaa Ipyu KPy4eHUU ISl CTaIu?
3. Kakas cBs13b MEXKy yIJIOM CABUTA U YIJIOM 3aKpyYUBaHUA?
4. Kak pacnpeneisieTcs: KacaTenbHOE HAIIPSKEHNE NpU KpyueHnn? YeMy paBHO
HaIpsHKEHUE B LEHTPE KPYIJIOrO MTONEPEYHOIO CEYEHU?
5. 3anummTe GopMyity A pacueTa HanpsKEHHs B 1000 TOUKe MONEPEYHOr0 CEYECHMUS.
6. 3anuiute GopMyiy Ui pacuera NOJAIPHOr0 MOMEHTA UHEPLIUU JJIs KpyTa.
7. B ueM 3akiro4yaeTcs pacdeT Ha IPOYHOCTh MPU KPYUECHUU?
8. B yem 3axirodaercs pacyeT Ha JKE€CTKOCTb IIPU KPyUYEeHHUH?

JlaGoparopHasi pabora Ne4

Tema: «IIpoBepka 3akoHa pacrpe/ereHrss HOPMaJbHbIX HAPSKEHUM B OMIEPEUHOM
CEYCHHH MPSIMOT0 Opyca Mpu IPSIMOM H3THOE»

Iean padorsl. [IpoBepka 3akona ['yka mpu uzrude; npoBepka JIMHEHHOTO 3aKOHA
pacnpeneneHrs HOPMaJIbHBIX HAPSOKCHUH B TOTIEPEYHOM CEUSHUH OAJIKH MPU TTPSIMOM
usruoe.

O6opynoBanme: CTeH]] YHUBEPCATBHBIN JIa0OPATOPHBIN MO COMPOTUBICHUIO MAaTEPUAIIOB



CM —2: 1 — BUHTOBOE Harpy:;aromiee yCTpoicTBo, 2 — IByTaBpoBas 6aiika, 3 — onopsl, 4
— DIIEMEHT yIpyrui, 5 — uHaAuKaTop aedopmaiuu, 6 — WTypBai, 7 — TEH30PE3UCTOPHI, & —
pa3zbeM IS NOJKIIIOUEHHs u3mepurens aedopmanuu (puc. 4). MUKpOKaIbKyIsSTOPHI.

Teopernveckue moJI0KeHuU.

J11st mpoBeIeHUS! UCTIBITAHUM UCTIOIB3YIOT 0aJIKy, Y KOTOPOH MOTIEpEeYHOe CEUeHUE
uMeet hopmy nByTaBpa. Eciiu Hayano KoopuHAT TOMECTUTH B IIEHTPE TSXKECTU CEUCHUS,
T0 ocu OX u OV, KaK ocH CUMMETpUH, OYTyT TJIaBHBIMU IIEHTPAILHBIMU OCSIMHU.
[IpononbHas och Oanku — OZ. [Ipu aeiicTBUM Ha OalIKy CUJI, MEPIICHIUKYISPHBIX ocu OZ
U JIKAIUX B TNIOCKOCTU Y OZ, KOTOPYIO MPUHATO HA3bIBATh TJIABHOM IMIJIOCKOCTHIO, Oaika
OyneT m3rudaThCs B ATOM IIIOCKOCTH. Takoi M3ru0 HA3BIBAIOT TUNIOCKUM H3THOOM. Ecin B
MOTIEPEYHOM CEUYCHHH OaJTKM BOSHUKAET TOJIEKO M3THOAIOINA MOMEHT MX (TmonepedHast
cuna Qy =0) — cpeaHuil yuacTok OaJiku, TO TaKOM M3rU0 HA3BIBAIOT MOMEPEUHBIM
(kpaifHHe y4acTKu Oaiku — puc. 4).

[Tpu uncToM M3rMOE B MOMEPEYHOM CEUCHUN OATKH BOSHHUKAIOT TOJIBKO HOPMaJIbHBIC
HarpsHKeHus: 6Z. B 1100011 TouKe MONepeyHOro CEYeHHsI OHU MOTYT OBITh OTIPEIENICHBI 110
dhopmyie:

oz = (Mx/Jx)*y (1)

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

rae Mx — u3rubaromuii MOMEHT B pacCMaTpUBAEMOM CEUEHUU,
JX — MOMEHT MHEPLIMU NONIEPEYHOTO CEYEHUS OTHOCUTEIBHO HEUTPATILHON OCH

0X,

Y — paCCTOSIHUE OT HEUTPAIIBHOM OCH JIO TOUKH CEYEHUS, B KOTOPOU
BBIYMCIISIIOT HAIIPSDKEHUE.

k2 — k03 dumeHT nponopuroHaIbHOCTH MOKa3aHU WHIANKATOPA,
OTpaXarolui AEHCTBUTEIBHYIO )KECTKOCTh YIPYyroro aneMmenta, k2= 2,849 H/mkm,

N — [IOKa3aHue UHAUKATOpa AedopMalliy YIIPYroro 3J1€MEHTa, MKM.
a =200 MM. — pacCTOSIHME OT OIIOPBI OAJIKH JI0 ONOPHI YIPYTOro 3JIEMEHTA,
[Ipu BeIBOsIE hopMyIibI (1) MPUHATHI TUIIOTE3HI:
a) MJIOCKUX CEYEHUN
0) 0 He Ha/IaBJIMBAHUU MPOJOJIBHBIX BOJIOKOH (6y = 0).
[Ipenmonaraercs, 4To MaTepuan OaJiku nMpu u3rude cieayer 3akony [yka.
N3 dhopmymnsl (1) BUAHO, 4TO HOpMaJIbHBIE HAIPSXKEHUS TI0 BHICOTE CEUCHUS
OaJK1 U3MEHSFOTCS 110 JIMHEHHOMY 3aKOHY.
JI71s1 SKCTIEpUMEHTAIBHOM MTPOBEPKU JTMHENHOTO 3aKOHA N3MEHEHHUS

HOPMAaJIBHBIX HAMPSKEHHUH MO BHICOTE OAJIKM B 30HE YMUCTOTO U3rH0Aa B MATH TOUKAX
CEUYEHUS HAKJIEEHBI IISITh TEH30PE3UCTOPOB (pHUC. 4), C TOMOLIBIO KOTOPBIX OMPEAEISIIOT
nedopMaIui €Z Ha pa3HBIX PACCTOSHUAX OT OCU Z, a 3aTEM HaXOIAT HOPMaTbHbBIE
HaIPSKEHU:

oz=E*gz (2)

I'ne E=71T'Mla — moayns ynpyroctu Matepuania Oajaku,
€Z - OTHOCUTEJIbHAS MPOI0JIbHAS AehopMallns pacCCMaTPUBAEMOI'0 BOJIOKHA.

IHopsiok BbINMOJIHEHUS PadOTHI.



1) CoGepute Halla Ky COTIACHO pUC. 4.
2)Harpysute 6anky npeasapurenabHoi cunoi F= 0,5 kH.
3)CHuMHTE TTOKa3aHUS BCEX TEH30PE3UCTOPOB, HAKJICEHHBIX B 30HE YHCTOTO U3rubda
U 3aHecuTe ux B Tabnuiry Nel. 3HaueHHe CUITBI KOHTPOJIUPYUTE 110 UHIAUKATOPY
nedopmaruu (UJ]) yrpyroro snemenra.
4) Harpyaiite 6anky nocienoBarensHo cuion 1,5 kH u 2,5 kH. Ha kaxnoi
CTYINIEHH Harpy>keHus cHumaiite nokazanus UJI u 3anocute ux B Tabnuiry Nel.

Tab6muma Nel.
F, kH 1 2 3 4 5
TEH30PE3UCTOPTEH30PE3UCTOPTEH30PE3UCTOPTEH30PE3UCTOPTEH30PE3UCTOP
zZ z z zZ z
0,5 |Z11= 721= 731= 7 41= 7 51=
1,5 Z12= 722= 732= 7 42= 7 52=
2,5 Z13= 723= 733= 7. 43= 7. 53=

5) CHuMHTE HArpY3KYy.
6) Onpenenure CpeIHIO pa3HOCTh Nokazanuit /| Ani 1is kaxaoro
TeH30pe3ucTopa s cryneHu Harpy3ku AF= 1 kH mo ¢popmynam:

Anl = ((Z12-Z11) + (Z13 - Z12)) / 2
An2 = ((Z22 - 721) + (Z23 - 722)) / 2
An3 = ((Z32 — Z31) + (Z33 - Z32)) / 2 3)
And = ((Z42 — 741) + (Z43 — 742)) / 2
An5 = ((Z52 — Z51) + (Z53 — Z52)) / 2

7) Onpenennute OTHOCUTENBHYIO Ae(popMalMIo IS KaXI0T0 TEH30PE3UCTOpa o
dhopmyie:
ezi = Kg *Ani 4)
rae Kg = 0,011 mm. — nena enuaunel nuckpernoctu U/I.

8) Boluncnure HOpMaIbHOE HAIPSKEHUE NI TOYEK YUCTOro u3ruda no Gpopmyse
(2).

9) Beruncnure MakcCMMaabHBIC TCOPETHUCCKUE 3HAUCHUS PACTITUBAIOIIETO U
CKMMAIOIIET0 HAMPSKEHUH B 30HE YHCTOTO U3THOA:

omax = £Mx / Wx (5)
rae Wx =2776 Mmm3 - 0CeBOit MOMEHT COITPOTHBIICHUS.

10) ITocTpoiiTe 3M0py TEOPETUYECKUX HANPSHKEHUN B CEYEHUH 30HbI YUCTOTO U3ruoa.
OtMmeThTe HAa HEH TOYKAMM 3HAYEHUS DKCIIEPUMEHTAJIbHBIX HAIIPSKEHUI B TOUKE
HAKJICWKH TE€H30PE3UCTOPOB.

11) CpaBHHTE TEOPETUYECKHE U SIKCIIEPUMEHTAIIbHBIE 3HAYEHUS HAIIPSHKEHUH U
CHENaNTe 3aKII0UYECHHE O CIIPABEINBOCTH 3aKOHA PACIPENEIICHNUS] HOPMAJIBHBIX
HANPSDKEHUH TI0 TOTIEPEYHOMY CEYEHHIO M3rH0aeMOro CTEPIKHS.



KoHTposibHBbIE BONIPOCHI:
1.Kakyro mIocKoCTh Ha3bIBAIOT CUIIOBOM?
2.Kaxkoit n3ru6 Ha3pBaroT npsMbIM? UTo Takoe KOocoit n3rud?
3.Kaxue cunoBsie (hakTOpbl BOZHUKAIOT B CEYEHUU OAJIKH MPU YUCTOM U3THUOE?
4.11o xakoMy NpaBUITYy ONPEAEIIAETCS YUCIOBOE 3HAYEHHUE U 3HAK U3THOaIoIero MOMeHTa?
5.Kakue HanpsikeHHsl BOSHUKAIOT pU U3ruode?
6.Kaxoii popmynoii onpezensercs Hanps>KeHUE Mpu U3ruode B 1H000H TOUKE NONEPEYHOTO
CEUYCHMUS?
7.Hanumure hopmybl Asis onpeesieHusl MOMEHTa MHEPLUU 1 MOMEHTA COIIPOTUBIICHMUS
JUTSI IPSIMOYTOJIbHUKA, JUISI CTAHIAPTHBIX CEUEHUI?

JlaGoparopHasi pabora NeS

Tema: «MccnenoBanue BIUsIHUS peKUMOB padboThl npuBojia Ha KIT/ nunuaapruyeckoro
peLyKTOpa»

Heab padoThl: DKCIEPUMEHTAIIBHO UCCIIEI0BATh 3aKOHOMEPHOCTh U3MEHEHUS

koaddurmenta noneznoro aercteus (KIII) peaykropa npu pa3HbIX pexxuMax paboTh

MPUBO/IA.

Oo6opynoBanme: JlaboparopHas ycraHoBka «MccnegoBanue nepead B 3aMKHYTOM

KOHTYpE»:

1 — snmexTpoasurarens; 2, 4, 6, 8, 10 — TopcuoHHBIE Bajbl; 3 — YEPBAYHBIA PEIYKTOD;

5 — KOHMYECKUU PENYKTOP; 7 — HIAIMHIPUIECKUM IBYXCTYIIEHUYATHIA COOCHBIN PELYKTOD;

9 — pemenHas nepenaya; 11 — Harpyxatoiiee yctpoictso; 12 — mnura (puc. 1).

B pe3ynbTaTe BhINOJHEHUS PaOOThI CTYAECHT
00JIJHCeH 3HAMb !

- OCHOBHBIE COCTaBIISAOIINE ITOTEPh MOLIHOCTH B PETYKTOPE, UX 3aBUCUMOCTD OT
IIepeAaBacMoOM Harpy3kH U 4aCcTOT BPAILECHUS BAJIOB;
- YyCTpoiicTBa 1aOOPaTOPHON YCTAaHOBKU U METOJUKY MPOBEACHUS UCCIIEI0BAaHU;
00./12ICeH YMemb.
- DKCHEPUMEHTAIBHO ONPEIEIATh U TEOPETUUECKN PACCUUTHIBATH BPALIAIOIME MOMEHTBI
Ha BaJIax peaykropa v no Hum onpenenars KII/[ Ha pa3inyHbIX pekumax HarpyKeHUs,
- 000CHOBaHHO BBIOUPATH PEKUMBI IKCIUTyaTallMH PEAYKTOPa, 00ECIeUNBAIOIINE
MUHHUMAJIbHBIE TIOTE€PH, KaK B IPUBOJIE, TAK U B PEAYKTOPE.

Teoperuueckue MoJI0KeHUs.
AHanu3 noTepb MOITHOCTH B PEAYKTOPE.
1. Koapdpumment noneznoro nerictust (KII) peaykTopa ecTh OTHOIIICHUE TIOJIE3HON
MOIIHOCTH K 3aTPayCHHOM:

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

rae P1, P2 — moutHocTH Ha BenylieM (3aTpauyeHHas) U Ha BeJJOMOM (T0Jie3Has) Bajiax
penykropa, Br;
T1, T2 - Bpamaromre MOMEHTHI Ha BEAYIEM U BEJJOMOM BaJsiax penykropa, H *
M;
®1, ®2 — yIJIOBBIE CKOPOCTHU BpaIllEHUS BEIYIIETO U BEJOMOTO BaJIOB PEAYKTOPA,
pan/c;



nl, n2 — 4acTOTHI BpallleHUs BEAYILETO U BEIOMOTO BaJIOB peyKTOpa, 00/MUH
i — mepenaToyHOE OTHOIIEHUE UCCIEAYEMOT0 PEAyKTOpA.

2. B cBo10 oueper MOIIHOCTE TOTEPh B peaykTope, BT:
Py =P1-P2=P1*%(1 —n) = P1*y,
rie Y — KodpPUIueHT OTHOCUTENBHBIX TOTEPh B PEYKTOPE,

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

Y3 - KO3 (PUIIMEHT OTHOCUTETBHBIX TIOTEPH B 3aIlCTUICHUY;
Yl - KO3 (HUIIUEHT OTHOCUTETBHBIX MOTEPH B MOAIIUITHUKAX;
YIM - K03pGUITUEHT OTHOCUTENBHBIX MTOTEPh HA TIEpEMEIINBAHIE MACIa,;
VB - KO3 PUIIMEHT OTHOCUTEIBHBIX MMOTEPh HA MPUBOJ BEHTUIISTOPA Y
PELYKTOPOB C
VICKYCCTBEHHBIM BO3YIIHBIM OXJIAXKICHUEM.

[ToTepu B 3a1eTUICHUH SIBISIIOTCA CICACTBUEM YPE3BBIUAMHO CIOXKHOTO JIJIs
MCCJIeI0BAHMS MPOIECCa B3aMMOICUCTBHS KOHTAKTUPYIOIINX IMOBEPXHOCTEN 3yOheB. B
o011eM ciTydae CHIIbl TPEHUSI MEXK]TY 3yObsIMU 3aBHUCST OT IIEPOXOBATOCTU UX pabounx
MMOBEPXHOCTEH, peKMMa 1 BHUJIa CMA3KH, COOTHOIICHHSI CKOPOCTEH KaueHUS U CKOTBKCHUS
B KOHTAKTE M BEJIMUYMHEI IEpeIlaBaeMOl TTOJIC3HOW HATrPY3KH.

Jlst 3y0uaThIxX mepeaad, Hape3aHHbIX 0€3 MOAU(UKAIINY 3aICTVICHUS, BETHYUHY
kod(urmenHTa moTeps B 3alETUICHUA MOXHO MTPUOIMKEHHO OTIPECITATh C
HCITOJIb30BAaHUEM 3aBUCUMOCTH

Y3=23*f*(1/z1 = 1/z2),

rae f — KoaPUIMEHT TPeHUs CKOJIbKEHUS B KOHTAKTE COTPSKEHHBIX 3yObeB;
z1, 72 — yucna 3yObeB IIECTEPHU U KOJeca.
B gopmyiie 3HaK «+» - ISl BHEIIHETO 3alleTICHUs, 3HAK «-» - JUIsl BHYTPEHHETO
3alleTUICHHUS.

dopMmyIia MOKa3bIBAET, YTO MOTEPH CHIIBHO YBEIMUYHUBACTCS C YMEHbBIIICHUEM YUCE
3yObeB, 0COOCHHO YHCiia 3yOhEeB IICCTEPHH.

B pexume momy)KHuIKOCTHON CMa3KH CHJIBI TPSHHS YBEIIMUNBAIOTCS TIPH YMEHBIIICHUN
BSI3KOCTH Macjia ¥ CKOPOCTH B 3alleTuIeHud. [Ipu BBICOKMX CKOPOCTSIX 32 CUET MOBBIIICHUS
HECyIel CIOCOOHOCTH MACIISTHOTO KIIMHA MEXKIY 3yObsIMU BCTYIIAIOT B CUITy 3aBUCHMOCTH,
XapaKTEPHBIC TSI TUAPOIUNHAMUYECKOTO PEKIMa CMa3KH.

Ilomepu na mpenue 6 3ayensienuy 0OOBIYHO IPUHUMAIOT MPOTIOPIIHOHATBHBIMU
MTOJIC3HOM HArpy3Ke W OTHOCAT K TaK HA3bIBAEMBIM HArPy309HBIM ITOTEPSIM.

Baibl coBpeMeHHBIX PeIyKTOPOB OOBIYHO YCTAHABIMBAIOT HA MOANIUITHIKAX KauYeHUS,
JUTSI KOTOPBIX XapaKTePHbI MaJIble nomepu Ha mpeHue:

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

Ilomepu na nepemewusanue macia pacTyT ¢ yBEIMYEHUEM OKPYKHOM CKOPOCTH,
BSI3KOCTH Macja, IUPUHBI 3y0UaThIX KOJEC U ITYOHMHBI UX TOTPYKEHHS B MACIISIHYIO
BaHHY.

Kospppuyuenm omnocumenvhvix nomepv Ha npuoo 6eHMuUIAMopa YB CyIECTBEHHO
3aBUCHUT OT YaCTOTHI BPAIIICHHSI BAJIOB.



PaznenbHOE n3MepeHre COCTaBISIONIMX MOTEPh MOIIHOCTHU CBS3aHO C OOJIBITUMU
TPYIHOCTSAMHU. [103TOMY OOBIYHO OTIBITHBIM IyTEM OIPEACIIIIOT CYMMAapHBIE TIOTEPH
MOIITHOCTH, KOTOpbIe Xapaktepusytot oommii KITJI pexykTopa.

Cpennue 3nauenust KI1J] 3y0uarsix nepenad Ha MOJIIMITHUKAX KAYSHUS TIPU
HOMMHAJIbHOM Harpy3Ke U xKUJKOM cMa3ke Haxoadarcs B npeaenax N = 0,97...0,98,
JUIS1 OTKPBITHIX NIepefay ¢ miacTuyHou cmazkoir n = 0,95... 0,96.

[Tpu nepenaye Henomauou mourHocTH KIII 3HaunTENbHO HUYKE BCIACACTBUE BIUSHUSA
MOCTOSIHHBIX TIOTEPB, T.€. IOTEPh, HE 3aBUCALIUX OT NIEPEeIaBaEMO MOITHOCTH.

IHopsinok BbINOTHEHHS PA0OTHI.

IHocienoBaTeIbHOCTH BBINOJHEHHS JTA00PATOPHON Pad0oThI B AHAJI0T0OBOM pPeKUME C
3JIeMEHTAMM aBTOMATH3MPOBAHHOM CHCTeMbl HaYYHbIX ucciaenosannii (ACHHN)
JlaGopaTopHyto pabOTy BBIMOIHSIOT C IPUMEHEHHEM KOMITBIOTEPA B IUAJIOTOBOM

pexxume. Kaxxaplit atam paboTsl opOpMIIeH Ha IUCIITIEE B BUJIE IKPAHHOMN 3aCTaBKH.
[lepexon k ouepegHOMY ATany padOThl BO3MOXKEH TOJIBKO MOCIIE BBIIIOJHEHHUS
peKoMeHaluil U TpeOOBaHUM, MPUBEICHHBIX Ha 3acTaBke. HeoOX0aAUMBII MyHKT B
npeenax OJJHOM 3aCTaBKU BBIOMPAIOT YCTAHOBKOM IOJIOCHI, BBIIEJIEHHON IPYTUM I[BETOM,
Ha HYKHYIO CTPOKY C ITOMOLIBIO KJIaBHUIII IIEPEMEILEHUS KYpCOpa — CMpenKa 6Hu3,
cmpenka 66epx, KIIaBUILIU — 6600. 11151 nonydeHus 6osee moaHoN U MoApOoOHOM
MH(pOpMaLMU IPU BBIIOJHEHUH dTana clieAyeT HaKaTh (PyHKIMOHAIBHYIO KiaBuily F1—
NnOMOUb.

[To OKOHYaHUU HKCTIEPUMEHTATILHON YacTh pabOThl HA TUCIUIEH BBIBOIATCA
pe3ynbTaThl SKcniepuMenTa — rpaduku. [lepsorii rpaduk - «3asucumoctu KII1J1 peaykropa
OT Harpy3Ky Ha BEJIOMOM Bairy» oToOpaxaeT 3aBucuMocTb KITJ[ penykTopa oT MOMEHTa
Ha BEJIOMOM Bally (>KeJITasi KpUBasi) U 3aBUCUMOCTD YaCTOThI BPAILIEHUs BEIYIIEro Baja OT
MOMEHTA Ha BE€JJOMOM Bally (3eseHas KpuBasi). Bropoi rpaduk - «3aBucumoctu
MOIIIHOCTEH OT MOMEHTA Ha BEJJTOMOM Baly» OTOOpa)kaeT 3aBUCHMOCTh MOIIIHOCTH Ha
BEyIIEM Baly OT MOMEHTA Ha BEJJIOMOM Bally (JKejTas KpuBasi) U 3aBUCUMOCTb MOIIIHOCTH
Ha BEJOMOM BaJly OT MOMEHTa Ha BEIOMOM Bally (3eJeHasi KpuBasi).

OTt4er no 12a00paTOPHOIT padoTe JOIKEH CONEPKATH:
Kunemarnueckyro cxemy «JlabopaTopHoil yCTaHOBKMW», ONKMcaHue y310B «JlaboparopHoit
YCTAHOBKW», KPATKUE TEOPETUUECKUE CBEACHUSA O IIOTEPSIX MOILIHOCTU B PELYKTOPE, a
takoke rpapukn «3aBucumoctd KIIJ[ penykropa oT Harpy3ku Ha BEAOMOM Bally» U
«3aBHUCUMOCTH MOIIHOCTEW OT MOMEHTA Ha BEIOMOM BAJIy».

KoHTpoabHbIe BONIPOCHI:
[TpuBenure ¢hopmMyIbl, Mo KOTOPHIM MOkHO onpenenutb KIIJ[ pemxykropa.
Ha3oBuTe OCHOBHBIE MPUYMHBI IOTEPU MOIIHOCTH B PEIYKTOPE.
Kaxk n3mensiercs K111 penykropa ¢ yBenTu4eHHEM YHCIIa €T0 CTYTIEHEN?
Kak Oynet usmensarscsa KI1J penxykTopa npu ymeHblieHUH Harpy3ku T2?
Uemy pasno 3Hauenue KIIJ[ penykropa npu Harpy3ku T2 = 0? [Touemy?

JlaGoparopHasi pabora Ne6
Tema: «MccnenoBanue BIUSIHUS pekUMOB padboThl nprBoja Ha KI1/] uepBsiunoro

PEAYKTOpay.



Heab padoThl: DKCIEPUMEHTAIIBHO UCCIIEI0BATh 3aKOHOMEPHOCTh U3MEHEHUS
koad¢uimenta nmonesHoro aeiicteus (K1) peaykropa mpu pa3HbIX pexxuMax padOThI
MPUBO/IA.

Oo6opynoBanme: JlaboparopHas ycraHoBka «lMccnegoBanue nepead B 3aMKHYTOM
KOHTYpE»:

1 — snexTpoaBurarens; 2, 4, 6, 8, 10 — TopcHOHHBIE Bajibl; 3 — YEPBSYHBIA PEIYKTOD;

S — KOHUYECKUU PEeNYKTOP; 7 — HWIMHAPUYECKUN IBYXCTYIIEHYATbId COOCHBIN PEAYKTOD;
9 — pemennas nepenaya; 11 — Harpy»xatoiiee ycTpoicTBo; 12 — miura (puc. 1).

B pe3ynbTaTe BhINOJHEHUS PaOOThI CTYAEHT

00J1#CeH 3HAMb !

- OCHOBHBIE COCTaBJISIOIINE TOTEPh MOLTHOCTH B PETYKTOPE, UX 3aBUCUMOCTh OT
nepeaaBaeMoil Harpy3KkH U YacTOT BPALLEHUS BAJIOB
- YCTPOMCTBO JaOOPaTOPHOHN YCTAHOBKH M METOJUKY TTPOBEICHHSI HCCIICIOBAHUI;
00./19/CeH yMemb.
- DKCHEPUMEHTAIBHO ONPEIEIATh U TEOPETUUECKN PACCUUTHIBATH BPALIAIOIME MOMEHTBI
Ha BajlaX peaykropa u mo HuM onpeaenats KIIJl Ha pa3nuyHbiX pexkuMax HarpyKeHus;
- 000CHOBaHHO BbIOMPATh PEKUMBI IKCIUTyaTallUi peAyKTOpa, 00ecreunBarone
MHUHUMAaJIbHBIE TOTEPH, KAK B IPUBOJE, TaK U B PEIYKTOPE.

Teopernveckue moJI0KeHuU.
AHanu3 nmoTepb MOITHOCTH B PEAYKTOPE.
1.Koaddumnuent nonesnoro aericteus (KII) peaxykropa ecTh OTHOIIEHNE TTOJIC3HOM
MOIIHOCTH K 3aTPayCHHOM:

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

rne P1, P2 — MmomHocTy Ha BeaymieM (3aTpadeHHas) ¥ Ha BeJOMOM (IToJie3Hasi) Bajax
penykropa, Br;

T1, T2 - Bpamaronme MOMEHTHI Ha BEIyIIIeM U BEIOMOM Bajax peaykropa, H *
M;

®1, ®2 — yrIoBBIE CKOPOCTH BpAILlEHUS BEAYIIETO U BEJIOMOTO BaJOB PEIYyKTOpa,
pan/c;

nl, n2 — 9acTOTHI BpalleHUs BEAYIIETO U BEIOMOTO BaJOB PEAYKTOpa, 00/MUH
i — mepearouHOE OTHOIICHHUE UCCIIEAYEMOTO PEIYKTOPA.

2. B cBOIO ouepenb MOITHOCTh MOTEPH B PEIYKTOpE, BT:
Py =P1-P2=P1*(1 —n) =Pl*y,

I'me ¢ — ko3 (pPuIMeHT OTHOCHUTEIBHBIX TTOTEPh B PEAYKTOPE,
y=1-n=y3+wyn+ynMm + yB;
Y3 - KO3 OUIIMEHT OTHOCUTENILHBIX MOTEPh B 3alICTUICHUN;
Y - KOAGOUIIMEHT OTHOCUTEINIbHBIX MOTEPh B MOAIIUITHUAKAX;
YIIM - K0O3(PUIIMEHT OTHOCUTETBHBIX MTOTEPh HA MepEMEITUBAHUE MACTIa;
YB - KOO PUIIMEHT OTHOCUTEIBHBIX TOTEPh HA MIPUBOJ BEHTHIIATOPA Y
PEAYKTOPOB C
MCKYCCTBEHHBIM BO3/YIIHBIM OXJIaXICHUEM.



[loTepu B 3alIENIIIEHUN SABIISIOTCS CIEACTBUEM UYPE3BBIYANHO CIIOKHOTO JUIs
MCCIIETOBaHMS MPOIIecca B3aMMOICHCTBIS KOHTAaKTUPYIOIINUX TTOBEPXHOCTEH 3yOneB. B
oOIIeM ciTyyae CUJIbl TPEHUSI MEXKY 3yObsIMU 3aBUCAT OT IIEPOXOBATOCTU UX pabounx
IIOBEPXHOCTEN, PEKUMa U BUJIa CMa3KH, COOTHOLLIEHHS CKOPOCTEN KaU€HMs U CKOJIbKEHHUS
B KOHTAKT€ U BEJIMYUHBI [IEPEIABAEMON ITOJIE3HOU HATPY3KHU

B depBs4HOI niepenayde MoTepu B 3aLEINIEHUH COCTABIISIOT OCHOBHYIO 4acTh IIOTEPh
MOIIIHOCTH B CBSI3U C HAJTMYUEM OTHOCUTENIBHOTO CKOJIbKEHUSI BUTKOB UEPBSIKa MO 3yObsM
YEpBAYHOI'O KoJieca.

B pexxnme noiyXKuaKOoCTHOW CMa3Ky CUJIbl TPEHUS YBETUYUBAIOTCS [P YMEHBIICHUT
BSI3KOCTH Macjla ¥ CKOPOCTH 3aleIuieHUH. [Ipy BBICOKMX CKOPOCTAX 3a CUET IOBBILICHUS
HECYIEN CIIOCOOHOCTH MACIITHOTO KIMHA MEXKIY 3yObsIMU BCTYIIAIOT B CHITy 3aBUCUMOCTH,
XapaKTEepHBIE ISl THAPOAUHAMHAYECKOTO PEKUMA CMA3KH.

[Torepu Ha TpeHME B 3aLICTITICHUH OOBIYHO IPUHUMAIOT MTPOMOPLIHNOHATEHBIMH
ITOJIE3HOM HArpy3KE M OTHOCAT K TaK HA3bIBAEMBIM HArPy30YHBIM IIOTEPSIM.

Banel coBpeMeHHBIX peJyKTOPOB OOBIYHO YCTaHABIMBAIOT Ha MOIIUITHUKAX KaueHus,
JUIsL KOTOPBIX XapaKTEPHbI MaJjible IIOTEPU HA TPEHHUE:

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

Ilorepu Ha nepeMelInBaHUE MACJIa PACTyT C YBEIUYECHUEM OKPYKHOM CKOPOCTH,
BA3KOCTH Macja, LIMPUHBI 3y0UaThIX KOJIEC U INTyOUHBI UX NOTPYKEHUS B MACIISTHYIO
BAaHHY.

Ko puimeHT OTHOCUTENBHBIX OTEPh HA IPUBOJT BEHTUJIATOPA YB CYIIECTBEHHO
3aBUCHT OT 4aCTOTHI BPAILICHUS BAJIOB.

Pa3nenpHOE M3MeEpeEHNE COCTABIISIIOIINX OTEPh MOIIHOCTH CBSI3aHO C OOJIBIIMMHU
TpYAHOCTAMU. [103TOMY OOBIYHO ONBITHBIM IIYTEM OIMPEACIIAIOT CYMMApHBIE OTEPU
MOIIIHOCTH, KOTOpBIe Xapakrepu3ytoT oomuii KI1/] pexykropa.

Cpennne 3nauenusa KII/I yepBsuHBIX nepenad ¢ KUAKOW CMa3KOM IPH pa3HbIX
qHClaX 3aX0/10B YepBsKa MPECTABICHBI B Ta0M. 1.

Ta6auna 1.
KII/I yepBsiYHBIX nepeaay ¢ ;KUAKOM CMa3KOM.
71 1 2 4
i 32....63 16.....32 8....16
n 0,65....0,80 0,75....0,85 0,80....0,90

[Ipu nepenaue Henomuou momHOCcTH KII/] 3HaUNTENBEHO HUXKE BCIAEICTBUEC BIUSHUS
MOCTOSIHHBIX TTOTEPb, T.€. MOTEPH, HE 3ABUCAIIMNX OT IIEPEAABAEMON MOIIIHOCTH.

IHopsinok BbINOJIHEHHSI Pa0OTHI.

IHocienoBaTeIbHOCTH BBINOJHEHHS JJA00PATOPHOI padoThI B JHAJI0T0BOM pPeKHUME C
3JIeMEHTAMM aBTOMATH3HMPOBAHHOM CHCTEeMbI HAYUYHBIX HccaenoBanuii (ACHH)
JlabopaTopHyto pabOTy BBINOIHSIOT C TPUMEHEHUEM KOMITBIOTEPA B IUAJIOTOBOM

pexume. Kaxapiii atan paboTsl 0hOpMIIEH Ha AUCIUIEE B BUJIE SKPAHHON 3aCTABKU.
[lepexon k ouepeIHOMY ATanmy padOThl BO3MOKEH TOJIBKO MOCIIE BBITIOJIHEHHUS

peKOMEH Al U TpeOOBaHWM, TPUBEACHHBIX Ha 3acTaBKke. HeoOX0 MBI TTyHKT B
npejenax 0JJHON 3aCTaBKU BEIOMPAIOT YCTAHOBKOM MOJIOCHI, BBIICIICHHOW IPYTUM I[BETOM,
Ha HYKHYIO CTPOKY C ITOMOLIBIO KJIaBHIII IIEPEMEIICHUS KYPCOpa — CMpenKa 6HU3,
cmpenKa 68epx, KIaBUIH — 6600. J1JI omydeHus 0oJiee MOJIHON 1 TIoIpOoOHOM



MH($OpMalLlMU IPU BBIIOJHEHUH 3Tana clieAyeT HaKaTh (PyHKIMOHAIbHYIO KiaBuily F1—
NnOMOWb.

[To OKOHYaHUU PKCTIEPUMEHTATILHOMN YacTh pabOThl HA TUCIUIEH BBIBOIATCA
pe3ynbTaThl SKcniepuMenTa — rpaduxu. [lepsolii rpaduk - «3asucumoctu KIIJI peaykropa
OT Harpy3Kku Ha B€ZJIOMOM Baily» oToOpaxaeT 3aBucumoctb KII/] penykropa oT MoMeHTa
Ha BEJOMOM Bally (JKenTas KpuBasi) M 3aBUCUMOCTb YacTOThI BPAIIEHUs BEYILLEro Baja OT
MOMEHTAa Ha BE€JOMOM Bally (3esieHast KpuBasi). Bropoii rpaduk - «3aBucumoctu
MOIIIHOCTEW OT MOMEHTA Ha BEJOMOM Baily» O0TOOpa’kaeT 3aBUCUMOCTb MOIIIHOCTH Ha
BEyIIEM Baly OT MOMEHTA Ha BE€JJIOMOM Bally (JKeJTas KpuBasi) M 3aBUCUMOCTb MOIIIHOCTH
Ha BEJIOMOM BaJly OT MOMEHTA Ha BEJJOMOM Bajy (3ejeHas KpuBas).

OTt4er o 1adopaTOpHOIl padoTe T0JKEeH COAEePKATH:
Kunematnueckyro cxemy «JIaboparopHoil yCTaHOBKH», OTIMCAHKE Y3JI0B «JlabopaTtopHoi
YCTaHOBKM», KPATKUE TEOPETUUECKHE CBEJCHHS O MOTEPSIX MOIIHOCTU B PEAYKTOPE, A
takoke rpapukn «3aBucumoct KIIJ[ penykropa oT Harpy3ku Ha BEAOMOM Bally» U
«3aBUCUMOCTH MOIITHOCTEW OT MOMEHTA HAa BEJOMOM BaJy».

KoHTpoJsibHBbIE BONIPOCHI:
1. HazoBuTe 001acTh NpUMEHEHHS YEPBAYHBIX Mepeay.
2. Kakue paznuyaroT BUIbI YEPBIKOB?
3. YKaxxute OCHOBHBIE T€OMETPUUYECKHUE MapaMEeTPhl YUEPBSIUHOW nepenadn?
4. KakoBbI TIOCTOMHCTBA U HEJOCTATKH YEPBSIYHBIX NIepeaayd?
5. KakoBbI MaTepualibl ¥ BUIbI TEPMOOOPAOOTKH IS JeTallel YepBAYHBIX mepeaay’?
6. U3 kakux cooOpa>keHui BRIOMPAIOT YUCIIO BUTKOB YEepBAKa?
7. N3 kakux cooOpaxeHuil OrpaHMYMBAIOT YHCIIO 3yObEeB YepBSIUHOIO Kojieca? KakoBo
MUHUMAaJIbHOE YUCII0 3yObheB Kojieca?
8. Kakue cuiibl JeHCTBYIOT Ha YEPBSIK M UEPBIYHOE KOJIECO, KAK OHU HAMPABJICHBI B KaK
BBIYUCIISIIOT UX 3HAYCHMUSI?
9. KakoBbI OCHOBHBIE BUbI Pa3pyLICHUN YEPBSIYHON Mepenadn?
10. Kak Beruucnsrot KI1JI uepBsiuHoit nepenaun? HazoBure 0CHOBHBIE (haKTOPHI,
Biusiromue Ha KIT/T.
11.YT0 BBI3BIBAET HArpeB YEPBAUHOM Iepeaaun’?
12.ITouemy KIIJ[ uepBsiuHOI nepeaun MeHbIIIE, 4eM y 3y0daToii? CriocoOsbl ero
MTOBBILICHUS ?

Kpurtepum ouenku:

- OIIEHKA «3a4TEHOY» BBICTABIIACTCS CTYACHTY, €CH BeIMOIHEHO 80% paboThl 1 Ooee;
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CJIM BBIMOJHEHO MeHee 80% paldoThI.



TecToBble 3a1aHUA
[Ipyu npoBeneHMM TECTHUPOBAHUA  MCIOJB3YETCS COOpPHMK TECTOBBIX  3a/JIaHHM
«TexHuueckass MexXaHWKa», NPEIHA3HAYCHHBIM MJI1 KOHTPOJA 3HAHWM 1O pazaenam
«Teopernueckas mexanuka» U «CONPOTUBIEHUE MAaTEPUATIOBY.
[Io OCHOBHBIM TE€MaM MJUCHUIUIMH TIpPEJIaraercsi IO ISITh BapUaHTOB 3aJaHUM,
opopMieHHBIX B Bujae TaOmui. Kaxaplii BapuaHT COJEPKUT MATh BOMPOCOB (Kak
TEOPETHUUECKUX, TaK U PACUETHBIX), PACIOJOKEHHBIX IO MEpEe BO3pPACTaHUs CIOKHOCTHU
3a1aHusl, M KaXJOMYy BOIPOCY COOTBETCTBYIOT YEThIPE OTBETA, OJIUH W3 KOTOPBIX-
nmpaBUIbHBIN. CHUCKA TPaBUIBHBIX OTBETOB TPHUBEACHBI B KOHIIE COOpHHUKA B BHJC
Ta0JIuII.
[TockosibKy TMpU H3YYEHHH Kypca TEXHUYECKON MEXaHUKH HauOOJBIIYyI0 TPYIHOCTH
MPEJICTABIIACT PEIlICHHE 3aJ]1a4, OOJBIIMHCTBO 3aJjaHuil CPOPMYIUPOBAHO UMEHHO B BHUJIC
3a/1a4, IpuveM HauOoJiee CI0KHBIE U3 HUX Pa3eeHbl Ha HECKOJIBKO JTOTHYCCKUX ATAIIOB,
HE TpeOyIOUMX JJIsl PEeUICHUsl CIOXKHBIX pacueToB. Takoil Mmoaxoj K mojadye Marepuana
MO3BOJISIET MPUBUTH yYalIUMCA HABBIKM CAMOCTOATEIIBHOTO aHalW3a 3aJad U
aKTUBU3UPYET MblnuieHue. dopMa BOIMPOCOB [AE€T BO3MOKHOCTh MPHUMEHSITH TECTOBBIC
3aJlaHdsl HE TOJBKO JJIsi KOHTPOJS 3HAHUW B ayJAuTOpUH, HO OyAeT MoJie3HAa U IS
CaMOCTOSITENIbHOM MOATOTOBKH, a TAK)KE PEKOMEHYETCS CTYA€HTAM-3a0UHHKAM.
OpueHTUPOBOYHOE BpEeMsi, HEOOXOAUMOE JIJIsi BHIMIOTHEHUS 3a/IaHUI 10 OJTHOMY BapUaHTY
- 30-35 muHyT. B OCHOBY OIlIGHKM pe3yJabTaTOB palbOTHI, MCXOAsA W3 MATHOATUTBHOU
CHUCTEMBI, JICKAT CJICAYIOIINE TPUHIIUIIBL:
* 32 OTBET HA BOMPOC, HE TPEOYIOMIUN PACUETOB .......euvveennnee.. 0,5 6amos;
* 32 BBITIOJTHEHNE 33/IaHUS, TPEOYIOIMIET0 OTHOW MaTeMaTHIEeCKOM Oneparui .... 1 6amr;
* 3a BBINIOJIHEHUE 3aJ]aHUs, TPEOYIOIIEr0o HECKOIbKMX MAaTEMAaTHYECKUX orepauuiu ..1,5
Oanna.
PaGoTa MOKeT BBITIOJIHAETCS] MTUCbMEHHO.

IIpumepsbl TECTOBBIX 3aJaHU .
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IlepeyeHb BONIPOCOB

K 3a49€Ty 110 JTUCHUIIJINHC
OIl. 03. Texnuueckana mexanuxka
OCHOBHOH NMPo(decCHOHATBHOM 00PA30BATEIbHOM MPOTPAMMbI
1o cnenuaJabHOCTH 23.02.08 Cmpoumenscmeo iicene3nvlx 0opoz,
Hymb U nymeeoe X03:AiCmeo
(ba3oBasi moAroToBKa cpeaHero npogecCHOHAJIbLHOI0
oOpa3oBaHuA)



INEPEYEHD
BOIIPOCOB K 3a4eTy
no qucuuniange OI1.03 Texanueckas MeXaHUKA.

K paszgeny «Cratukay.

1.OcHoBHBIE TOHATHS U onpeneneHnst « CTaTUKN.

2.Axcuombl «CTaTUKWY.

3.CBsi3U U UX pEaKIIUM.

4.I'eoMeTpUYECKUI METOJI CIIOKEHUS CHJL.

S.IIpoexuuu CUIIbI U BEKTOPHOW CYMMBI CHJI HA OCb.

6.AHUINTHYECKUI METOJ ONIPEACIICHNs] 3HAUCHUS Y HAPaBJICHHUs pABHOAEHCTBYIOLIEN

IJIOCKOM CUCTEMBI CXOALIMXCSA CUIL. Y CIIOBUE PABHOBECHSL.

7.11apa cun. DkBUBAIEHTHOCTH nap. CI0KEHUE U PAaBHOBECHE AP CHJI HA INTIOCKOCTH.

8.MOMEHT CHJIbI OTHOCUTEIBHO TOYKHU U OCH.

9.11puBeneHne CUIIBI K JAHHOUM TOUKE.

10.ITpuBeneHre MIOCKON CUCTEMBI CHJI K JAHHOW TOYKE.

11.YpaBHeHus paBHOBECHS INIOCKOW CUCTEMBI IIPOU3BOJIBHO PACIIOJIOKEHHBIX CHUIL.

12.0nopHbIe yCTpOiicTBAa OATIOUHBIX CUCTEM.

13. LleHTp TsHKECTH MPOCTBIX reoMeTpruueckux ¢puryp. LIeHTp TskecTH cTaHaapTHBIX
MPOKATHBIX podumeil.

K pa3neny «ConpoTuBjieHue MATEPHATOBY.

1.ITonsitue o nepopmanyu B ynpyrom teine. (OcHOBHbIE TEpMUHBI « COMTPOTUBIICHUS
MaTepHaoBy).

2.OCHOBHBIE JOMYUIEHUSI O CBOMCTBAX MATEPUAJIOB U O Xapakrepe AehopMariii.
3.Meton ceuennii. Buapl HarpyXeHUM.

4 HanpsixeHus.

5.I1pononbHbIE CUITBI PU HATPSDKEHUH U c:kaTud. [locTpoenune amiop npooJdbHbIX CHJL.
6.HanpsokeHns B CEYEHUAX NIPU PACTSIKEHUN U CKATHM.

7.3akon ['yka. [IpomonsHas aedopmarnws.

8.ITonepeunas nedopmarusa. Koaddunuent [lyaccona.

9.PacueTrsl Ha MPOYHOCTH IIPU PACTSKEHUH U CKATHUU.

10.ITonsiTHE O Cpe3e U CMATHUH.

11.Yucterit casur. 3akoH ['yka npu casure.

12.Kpyuenue. Dnopbl KPyTAIIUX MOMEHTOB.

13.Hanpsixenue u neopMaliuu npu KpyueHuH.

14.PacueTsl Ha MPOYHOCTH IIPHU KPYUECHUHU.

15.PacyeTsl Ha )KECTKOCTD ITPU KPYUEHUH.

16.13ru6. OCHOBHBIE TTOHSTHSI.

17.ITlonepednbie CHITBI M H3THOAFOIINE MOMEHTHI B CEUCHUSIX OaJTKH.
18.ITocTpoeHue 31Iop MOMEPEUHbIX CHJT U U3TH0AIOIIUX MOMEHTOB.
19.HopmanbHbIe HAPSKEHUSI IPU U3THOE.

20.PacyeTsl Ha MPOYHOCTDH MIPH U3THOE.

21. JIuHeliHbIE U YTIIOBbIE NIEpEMEIIEHUs TpU n3rude. PacueTsl Ha )KECTKOCTb.



K paszpeny «KunemaTuka».

1.OcHoBHBIC noHATHI « KTHEMaTHKN.

2.YpaBHEHHUS ABUKCHHUS TOUKHU.

3.CKOpOCTbh TOYKH. Y CKOPEHHUE TOUKH.

4.Buapl IBUKEHUS TOYKH B 3aBUCHUMOCTH OT YCKOPCHMUSI.

5.IloctynarenbHoe ABM)KEHUE Tea. BpaiarenbHoe JBUMKEHUE Tea.

6.CBs13b MEX Iy JIMHEHHBIMU M YTJIOBBIMU ITapaMETPaMH TOUYEK BpallarolIerocs Tea.
7.Kunematnueckue rpaduku.

K pa3zpeny «/Ilunamuxa».

1.OcHOBHBIC TTOHATHS U AKCUOMBI «/[HHAMUKI.

2.Cuna naepuuu. Meto1 KHHETOCTAaTHKHU.

3.PaboTa 1 MOIIHOCTh CHJIBI IPH MOCTYNATEIbHOM JBUKEHUH.
4.PaboTa 1 MOIIHOCTh IIPY BPAIIATEILHOM JBM)KCHHUH.

5. Tpenue ckonbxenus. KoapumeHt TpeHus CKOJIbKEeHUS.
6.Tpenue xauenus. KoaduimeHt tpenus kaueHus.
7.Mexannyeckuii KOd()PUITUEHT MOJIE3HOTO JEHCTBHUS.

K pazneny «/leranu MalmiuH U MeXaHU3MbI».

1 .Knaccudukanus Marmim.

2.0OcHOBHBIE TPEOOBAHMS K MAILIMHAM U IETAJISIM.

3.HepasbeMHble COEAMHEHUS. 3aKJIEITOYHBIE U CBAPHBIE COCTUHEHUS IETAJICH.

4.Pe3p00BbIE COCMHECHMUSL.

5.Ha3nauenue u kinaccuukanus nepeaad BpaaTeaIbHOrO IBHKEHHUS.

6.KnHemaTnyeckue U CUI0BbIE COOTHOIIEHUS B IEPENATOYHBIX MEXaHU3MAX.

7.®puknroHHbIe iepenayn. Mx HazHauenue u ocooeHnoctu. Knnemaruueckue
COOTHOILICHHSI.

8.Ilpuniun padoThl, Kiaccudukaiys, 0COOEHHOCTH U 00JIaCTh MPUMEHEHHUSI 3y0UaThIX
nepeaay.

9.'eomeTpus 3BOJIBLBEHTHOTO 3y04aroro 3areruieHus. OnpeneneHne OCHOBHBIX
apaMeTpoB.

10.KpaTkue cBeieHHs 0 METO/IaX U3TOTOBJICHUS 3yOUaThIX Kosec. Buasl paspymienus
3yObeB 3y0UaThIX KOJIEC.

11.Iemrabie mepenauu. OCOOEHHOCTH M 001aCTh MPUMECHCHHS.

12.Pemennnie epenaun. OcoOEHHOCTH U 001aCTh TIPUMCHEHHUS.

13.Yepssunas nepegada. OcoOeHHOCTH U 00J1aCTh TPUMEHEHUS.

14.Ha3naueHnne, KOHCTPYKIMS U MaTEPUAIbI OCEH U BAJIOB.

15.11ImOHOYHBIE U UITMIEBBIE COCTUHECHMUS.

16.IToAMIUITHUKY CKONTBXKEHHUS, MOJIIUITHUKA KaueHust. OCOOEHHOCTH YCTPOUCTBA.
OO6nacTh NPUMEHEHHUS.

17.Haznauenue u kinaccuduranus MyQr.

18.PenykTopbl. KoHCcTpyKIIHS.



Kpurepuu onenkmu:
«5» (OTJIMYHO) - CTYJICHT 3HAET HE TOJBKO MPUHIIUIIBI Y4EOHON AUCIUILIIUHBI, HO U UX
YaCTHbIE TPUMEHEHHUS, MOKET CAMOCTOSITEILHO JOOBIBATh 3HAHUS 10 YUEOHOM
JTUCIUTUIMHE, UMEET HEOOXOIUMbIE MPAKTUUECKUE YMEHUS U HABBIKH.

«4» (XOpOIHO) - CTYACHT 3HACT IIPUHIUIIbLI y‘-I@6H0ﬁ AUCHUIUIMHBI, HO UX IIPUMCHCHUS
HC BCC, MOXKCT CaMOCTOATCIIbHO I[O6BIBaTB 3HaHU:A, IT0Jb3YACH HHTepaTypOﬁ; HMCCT
Pa3BUTLIC IIPAKTHYCCKHUC YMCHUA, HO HEeO00s13aTeIbHO HAaBBIKH.

«3» (YAOBJIETBOPUTENBHO) - CTYAEHT 3HAET TOJbKO OCHOBHBIE MPUHIIUIIBI, MOKET
CaMOCTOATENbHO 100BIBaTh 3HAHUS; YACTUYHO C(POPMUPOBAHBI YMEHUS U HABBIKU.

«2» (HeYJOBJIETBOPUTENIBHHO) - CTYJICHT HE 3HAET MPUHIIUIIOB YYEOHOU JTUCIUTIINHBI,
YaCTUYHO C(HOPMUPOBAHBI YMEHUS M HABBIKHU, €CJIM CTYACHT MOKa3ajl MOJTHOE HE3HAHUE
BOIIPOCA, OTKA3aJICsl OTBE€YATh WUJIM HE MPUCTYIUI K BHINIOJHEHHIO 3a1aHUM.



