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5.1.0.017 Teopna MexaHU3MOB MaLLUUH

Mpochunb 3Kcnnyatauysi CyaoBbIX 9HEPreTUHECKX YCTAHOBOK CyA0B CMELLIAHHOTO peka-Mope naBaHus

WHetutyT

MepMmckuii comnunan

OTfeneHve BbiCLLEro 06pa3oBaHus

CneunanbHOCTb

26.05.06 Dkcnnyartaums cyaoBbIX SHEPreTUYECKMX YCTaHOBOK

1. O6Bbem AUCLUMNNUHBbI U BUAbI Y4eO6HOM paboThbl

. Bcero yacoB/3a4eTHbIX CemecTpbl
Bupg yue6Hom pabotbl
eavHuL 4
Tekunmn 26 Yacbl 26
MpakTnyeckne 3aHATUSA 26 Yacbl 26
CPC 18 Yachbl 18
KoHTakTHasi camocTosaTenbHas pabota 2 Yachbl 2
3aver 0 Yachbl
KypcoBas pabota 0 Yachbl
2. MecTo aucumnnuHbl B cTpyktype OOI
Ko amcunnnuHbl HaunmeHoBaHue 6noka TpyAoeMKOCTb AUCLUMNIIUHGI, 3.€.
61.0.17 Bnok 1 Aucuunnuuel (mogynu) (Obsa3aTensHas YyacTb) 2
3. Paspgenbl AMcumMnnuvHbl U BUAbI 3aHATUN
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1 Pasgen 1. CTpykTypa (CTpOEHNe) MexaHn3mMoB
Tema 1.1 OcHoBHble noHAaTUA TMM. MexaHuam,
1,1 MallvHa, aeTtarnb, 3BeHO, CTOMKa, KMHeMaTmnyeckas 2 Yacsbl 2 Yacsl 1 Yachbl 5 Yacbl
napa, KuHemaTmnyeckas Lenb.
1,2 Tema 1.2. Knaccudumkaums mexaHnsMoB 2 Yacsbl 2 Yacsl 1 Yachbl 5 Yacbl
Tema 1.3. Knaccudmkaums, 3BeHbeEB,
1,3 KMHEMATUYECKMX Nap, KMHeEMaTULecKonuenu. 2 Yachbl 2 Yachbl 1 Yaceol 5 Yacebl
MNoaBWXHOCTb MexaHn3ma
Tema 1.4. CTPYKTYpHbIV aHanu3 no Accypy. .
1.4 CTPYKTYpHBIV aHanu3 un CMHTE3 MeXaHI3MOB, 2 Uack 2 Uack 2 Uack 6 Uack:
BKIMHOYAIOLLMX NEPBUYHbBIA MEXAHU3M 1
CTPYKTYpPHbIE rpynmbl BTOPOro Knacca.
2 Pasgen 2. AHanns mexaHn3amos
2.1 Tema 2.1. MeTogbl KNHEMATUYECKOrO aHanm3a 2 Yace! 2 Yace! 1 Yack 5 Yachl
MEeXaHU3MOoB
22 Tema 2.2 HQCTpoeHme NONOXEHUN 3BEHLEB U 2 Yacel 2 Yacel 2 Yackl 6 Yachl
TpaekTopuii Todek mexaHnama. Macltabbl.
23 Tema 2.3. OnpegeneHune ckopocTten XapaKTepHbIX 2 Yace! 2 Yace! 2 Yacel 6 Yack:
Toyek. [MocTpoeHre nnaHa ckopocTen.
24 Tema 2.4. OnpegeneHvie yckopeHuii XapaKTepHbIX 2 Yacel 2 Yacel 2 Yackl 6 Yachl
TOYeK. [oCcTpoeHmne nnaHa yCKopeHUin.
Tema 2.5. O6wue metoabl AUHAMUYECKOTO
2,5 aHanusa MexaHu3moB. CunoBown pacyet 2 Yachbl 2 Yachl 2 Yacbl 6 Yacobl
MEXaHU3MOB.
3 Pasgen 3. CuHTE3 MexaHn3MoB
Tema 3.1. O6LWMe MeToabl CUHTE3a MEXaHU3MOB.
3.1 3Tanbl CMHTE3a MexaHn3MoB. BxoaHble n 1 Yaceol 1 Yaceol 2 Yacebl
BbIXOAHbIE MapamMeTpbl CUHTE3a.
Tema 3.2. CUHTE3 KyNnavykoBbIX MEXaHW3MOB.
32 AHanu3 gBMKEHNS KyNavKoBbIX MEXaHN3MOB Npu 1 Yacel 1 Yace! 2 Uack
3agaHHOM npodoune Kynadka. Tunbl U CTPYKTypa
NMOCKMX KynaykoBbIX MEXaHN3MOB.




3,3

Tema 3.3. CUHTE3 3BONbBEHTHOIO 3y64yaToro
3auennexus. OcHOBHas Teopema 3aLenneHus
OBoOrbBEHTa, NepefaToyHOe OTHOLLEHME,
KO3(pDULIMEHT NEpPeKpbITUSA.

2 Yachbl 2 Yachbl

2 Yacebl

6 Yacobl

3,4

Tema 3.4. MeToabl U3roToBNEHMS KOMec ¢
3BOJbBEHTHBIM MpodunemM 3y6beB.
KoppervpoBaHue 3ybbeB

2 Yacebl 2 Yacebl

4 Yacel

3,5

Tema 3.5. CuHTE3 nnaHeTapHbIX MEXaHN3MOB.
AHanutuyeckue u rpacuyeckne metoabl
onpeaeneHusi nepeaToyHoro OTHOLLEHUS!
nnaHeTapHoro mexaHunsma. Bbibop uncen 3ybbes u
yncna caTennuToB B NMaHeTapHbIX Nepefayax.

2 Yacebl 2 Yacebl

2 Yachbl

6 Yachbl

Paspgen 4 KoHcynsTupoBaHue, NpoBepka 1 3awmra
KypcoBoW paboThbl, 3a4eT

2 Yacebl

2 Yacebl

4. KomneteHuuu oby4arowerocs, popmupyemMsie B NpoLecce 0CBOEHUA UCLUMITUHbI

Ne n/n

HaumeHoBaHue pasgena AMCUUNIIUHBI

CDopMMpyeMble KomMneTeHUuunun

N

Pasgen 1. CTpykTypa (CTpOEHUE) MEXaHN3MOB

1,1|Tema 1.1 OcHoBHble NoHATMA TMM. MexaHuawm, YK-2.(MOK:
MaluuHa, aeTarnb, 3BeHo, CTolKa, kuHeMaTtudeckasa |YK-2.3.1;YK-2.Y.1;YK-2.
napa, KuHemaTmnyeckas Lenb. B.1;)

1,2|Tema 1.2. Knaccudumkaums mexaHnsMoB YK-2.(NOK:

YK-2.B.1;YK-2.Y.1;YK-2.

3.1;)

1,3 |Tema 1.3. Knaccudmkauumsi, 3BeHbEB, YK-2.(MOK:
KMHEemMaTU4eckmx nap, KMHemaTtuueckonuenu. YK-2.3.1;YK-2.Y.1;YK-2.
INoaBWMXHOCTb MexaHM3ma B.1;)

1,4 |Tema 1.4. CTpyKTYpHbI aHanu3 no Accypy. .

CTPYKTYPHbI aHanu3 n CUHTE3 MEXaHU3MOB, YK-2.(MOK:

BKINo4aroLwmnx I'IepBI/ILIHbIVI MeXaHu3Mm n

YK-2.3.1;YK-2.Y.1;YK-2.

CTPYKTYpPHbIE rpynnbl BTOPOro Knacca. B.1;)
2|Pa3gen 2. AHanu3 mMexaHn3moB
2,1|Tema 2.1. MeToabl KNHEMATUYECKOrO aHanu3a YK-2.(NOK:

MexaHu3moB

YK-2.3.1,¥YK-2.Y.1;¥YK-2.

B.1;)

2,2 |Tema 2.2 MNocTpoeHne NonoXeHUN 3BEHLEB 1 YK-2.(MOK:
TpaeKTopuii Touek MexaHnama. MacuTabsl. YK-2.3.1;YK-2.Y.1;YK-2.
B.1;)
2,3|Tema 2.3. OnpegeneHue ckopocTen xapaktepHbix |YK-2.(MOK:

ToYekK. MocTpoeHne nnaHa CKOpOCTEN.

YK-2.3.1,¥YK-2.Y.1;¥YK-2.

B.1;)

2,4 |Tema 2.4. OnpegeneHne yckopeHun xapaktepHbix |YK-2.(MOK:
Touek. lMocTpoeHne nnaHa yCKOPEHUN. YK-2.3.1;YK-2.Y.1;YK-2.
B.1;)
2,5|Tema 2.5. Obume meToabl AUHAMUYECKOrO YK-2.(NOK:

aHanusa mexaHuamoB. CMNoBoW pacyeT
MeXaHV13MOB.

YK-2.3.1,¥YK-2.Y.1;¥YK-2.

B.1;)

3 |Pasgen 3. CuHTE3 MexaHnM3moB

3,1|Tema 3.1. O6wime meToabl cnHTe3a mexaHuamos.  |YK-2.(MOK:
OTanbl cMHTE3a MexaHn3MoB. BxoaHble n YK-2.3.1;YK-2.Y.1;YK-2.
BbIXOAHbIE NapameTpbl CUHTE3a. B.1;)

3,2|Tema 3.2. CnHTE3 KynaykoBbIX MEXaHWU3MOB.
AHanu3 ABMXeHNs KynavkoBblx MexaHuamoB npu  |YK-2.(UOK:

3aflaHHOM npodpune kynayka. Tunbl U CTPYKTYpa

YK-2.3.1;YK-2.Y.1;YK-2.

NIOCKMX KynavykoBbIX MEXaHW3MOB. B.1;)
3,3|Tema 3.3. CnHTE3 3BONLBEHTHOIO 3yH4yaToro
3auennexus. OcHoBHas Teopema 3auensieHns YK-2.(MOK:

OBOSbBEHTA, nepegatoyHoe OTHOoLWeHue,

YK-2.3.1;YK-2.Y.1;YK-2.

KO3(phULIMEHT NEpPEKPLITUS. B.1;)
3,4 |Tema 3.4. MeToabl N3roTOBMNEHNSA KOMEC C
3BOSIbBEHTHbIM Npodmnem 3yobeB. YK-2.(MOK:

KopperupoBaHue 3y6beB

YK-2.3.1;YK-2.Y.1;)

3,5

Tema 3.5. CuHTE3 NNaHeTapHbIX MEXaHW3MOB.
AHanuTuyeckve u rpacdpuyeckue Mmetoabl
onpegeneHns nepeaaToyHOro OTHOLLEHWS!
nnaHeTapHoOro MexaHuama. BeiGop uncen 3yGbeB u
yucna caTennuToB B NNaHeTapHbIX nepegavax.

YK-2.(MOK:

YK-2.3.1;¥YK-2.Y.1;¥K-2.

B.1;)

IS

Pasgen 4 KoHcynbsTupoBaHue, npoBepka 1 3awmrta

KypcoBOii paboTbl, 3a4eT

YK-2.

5. I'Iepeqel-lb nnaHUpyemMbIiX pe3ynbraTtoB o6yqe|-|m|, COOTHECEeHHbIX C NNaHupyemMbiMU pe3yribtaTaMn oCBOEHUA

Mpouecc n3yyeHns AUCUMNIIMHBI HanpaBneH Ha (hOPMUPOBaHWE U pasBUTHE Yy 0ByYatoLLEerocsl CreayoLwmx KOMNETEHLMIA:

Ne n/n

KomMneTeHUuun

NHpukaTop OOCTUXEHUSA

3HaTb |

YmeTb

Bnagetb




CnocobeH ynpaensiTb NPOEKTOM Ha
BCeX dTanax ero X13HeHHOro Lykna

YK-2.3.1 OCHOBHbIE 3aKOHbI YK-2.Y.1 npuMeHATb OCHOBHbIE
MeXaHWU4eCKNX MPOLIECCOB AN | 3aKOHbl MEXaHWKM B NpoLiecce

YK-2.B.1 HaBblkamu
NPUMEHEHNS OCHOBHBIX
3aKOHOB MEeXaHUKKN Npu

ynpasneHusa npoekTom NpoeKkTnpoBaHnA ynpasreHnn NpoeKkToM Ha BCeX
dTanax ero XM3HeHHOro yukna

Mpouecc n3yyeHnsa oucumMnnHbLl HanpaesneH Ha hopMUpOBaHNE 1 pas3BuTHe y oby4vatollerocs cnegyrowmx Tpedyembix MexayHapoaHOW KOHBEHUMEN
0 MOAroTOBKE Y AWUMIOMUPOBaHUM MOPSIKOB U HECEHUM BaxTbl 1978 roga ctaHAapToB KOMMNETEHTHOCTY:

Ne n/n

Ta6bnuua

DyHKUMA Cdbepa KOMNETEHTHOCTU

1

6. MaTepMaano-TeXHquCKoe n y‘leGHO-MeTOAM‘IeCKoe obecneyveHune nporpamMmmbli

6.1 MomelueHnsa n obopyaoBaHue

Ne n/n

Bua nomeweHnmn

OcHallueHue nomeLleHumn

Ne nomelueHun

YuebHble ayauTopun Ans NpoBeAeHUs
y4eOHbIX 3aHATUIA

obopyaoBaHue u TexHnyeckme cpeactea obyyenus (Meys MJ110/12,5
(kamepHas BbicokoTeMnepatypHas) (2 ea.); Teepgomep TK-2M M000000447
(1 eq.); Npubop TLU-2 MO00000435 (1 en.); Mpubop ans onpegeneHusi
TBepgocti M000000469 (1 ea.); Mukpockon MUM-7 M000004065 (3 en.);
Ctyn (10 eq.); Cton ayamTopHbin (8 ea.); MawwuHa 0001350240 (1 eq.);
Mpu6op 0001330921 (1 ea.); Mpnbop 0001351023 (1 en.); YcTaHoBKa
0001330932 (1 en.).Becbl TexHuueckue (1 en.); FanbBaHOMETp HanpsbkeHus (4
en.); Docka ayamTopHas (1 ea.); NHterpatop (2 eq.); KuHoakpaH (2 eq.);
Mogenb kpuctannuyeckon pewleTku (4 eq.); MoteHumnometp KCI (7 en.);
MoTeHuuoctar 5848 (1 en.); NMpubop anst onpeaeneHnsa mukpoTeepaocTy (1
en.); Mpubop ons onpegenexns tBepgoctu Metanna (1 ea.); CtaHok ans
LWnncpoBaHust n nonuposanus (2 eq.); Ctennax metannuyeckuii (2 ea.); Cton
BepcTak (1 ea.); Cton moHTaxHbIn (5 ed.); Cton ogHoTym6oBhkIv (10 ea.);
Teepgomep TK-2M (1 eq.); Lkad cekumoHHbIv (6 ea.); AnekTpoToumno (1 eq.)
(171)
MapTbl (50 eq.); Cton ayanTtopHbI (2 ea.); MynstumeaminHoe obopyaoBaHue
(1 en.) (562)
MapTbl (47 en.); MynsTumeguitHoe obopyaosaxue (1 eq.) (568)
MapTbl (37 eq.); MynstumeguinHoe obopynosanue (1 ea.) (570)
MapTbl (34 eq.); MynsTumeguitHoe obopynosaxuve (1 ea.); Cton ayoutopHbIi
(10 en.) (662)
MapTbl (47 en.); MynsTumeguiiHoe obopyaosaxue (1 eq.) (668)
MapTbl (40 eq.); MynstumeguinHoe obopynosaHue (1 ea.) (670)
MapTbl (36 eq.); MynsTumeguitHoe obopynosanue (1 ea.); Cton ayoutopHbIi
(1 en.) (673)
Cton pabounii (22 eq.); ctyn (33 ea.); MynstumenunHoe obopyanosaHue (1
en.) (761)
Ctyn (2 en.); Maptol (41 eq.); MynstumeauninHoe obopyanosaHue (1 ea.) (768))

171

NomelueHns ang caMoCTOATENbHOMN
paboTbl obyyatoLmxcs

KOMMbIOTEPHAsA TEXHMKA C BO3MOXKHOCTBIO NOAKIOYEHUs K ceTh "VIHTepHeT" n
obecneyeHre fOCTyna B 3NIEKTPOHHYO MHGOPMAaLMOHHO-06pa3oBaTenbHy
cpeny yHvBepcuTeTa

462

6.2 JlnueH3noHHoe u cBo60AHO pacnpocTtpaHsaemMoe nporpamMmmMmHoe obecne4yeHue, B TOM uYucne
oTe4yeCTBEHHOIo npou3BoacTBa

Ne n/n

HanmeHoBaHue

1

Microsoft Office Professional Plus 2016 (Joroeop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))

2

Microsoft Office ProPlus 2013 (Jorosop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 KapTa o6ecne4yeHHOCTU NeYaTHbIMU U(MIN) ANEKTPOHHBLIMU U3[AHUAMM U ANEKTPOHHBLIMU
oGpasoBaTenbHbIMU pecypcaMmu

Ne n/n

HanmeHoBaHue UCTOYHMKA Foa uspanma Pecypc

KonuuectBo
3K3eMNNsApoB

Konosckuin, M.3.;Teopnsa mexaHn3mMoB 1
MaLumH;y4e6.nocobue;Ebrpacos, A.H.Konosckui,
M.3.CemeHos, H0.A.Cnoyul, A.B.-M.,Akagemusi,

<null>;

2 006 Tekct

Aptobonesckuit, N.U.;Teopusi MexaHnamos u

MaLUvH;y4ebHuK;Aptobonesckuin, U.U.-M.,Hayka; 1988 TekeT

<null>;

103

TapHononbckas, T.W.;luHaMmnyeckuin pacyet
MEeXaHM3MOB;METOA.yKasaHnsa 1 MHANBUA.3a4aHus

Ana ctya.nHxeHep.cneu.o4H.m

3a04H.00y4eHus;fopaneesa, U.K0. TapHononbckas,

T.N.-H.Hosropoa,BI'ABT; <null> ;

2013 Tekct

217

MporpamMma npegycmaTpuBaeT BO3MOXHOCTb MPUMEHEHUS 31IEKTPOHHOMO 0BYYEHSI, ANCTAHLMOHHBLIX 06pa3oBaTenbHbIX TEXHOMOMUIA.

aﬂeKTpOHHaﬂ I/IHq)OpMaLlI/IOHHO-06p33OBaTeJ'IbHaF| cpefa yHuBepcuTeTa C BO3MOXHOCTbIO JOCTyna K I/IHCbOpMaU,VIOHHO- TeJ'IeKOMMyHVIKaLlI/IOHHOVI cetn

"UHTepHeT" - Pexxkum goctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpemeHHble npod)eccuoHanbHble 6a3bl AaHHbIX




Ne n/n

HanmeHoBaHue

1

Cratuctuyeckun cbopHuk: TpaHcnopT B Poccumn- Pexxum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312

2

LleHTpanbHas 6a3a ctaTucTuyeckmnx AaHHbIX - Pexxum goctyna: http://cbsd.gks.ru/

6.5 UHcpopMaLMOHHbIe cnpaBoOYHble CUCTEMbI

Ne n/n

HanmeHoBaHue

1

CnpaBoyHas npaBoBasi cuctema «KoHcynbstaHnTl ntoc» - Pexxum goctyna: http://www.consultant.ru
(ooroeop ot 02.02.2015 1)

CnpaBoyHas npaBoBasi cuctema «lFapaHt» - Pexxum goctyna: http://www.garant.ru

2 (moroop 62/16 ot 01.09.2016 1. - 6eCCPOYHbIN)

3 CnpaBoyHas npaBoBasi cuctema «KoHcynbstanTlntoc» - Pexxum goctyna: http://www.consultant.ru
(ooroeop ot 02.02.2015 1)

4 CnpaBoyHas npaBoBasi cuctema «lFapaHt» - Pexxum goctyna: http://www.garant.ru

(norosop 62/16 ot 01.09.2016 1. - 6eCCPOYHbIN)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.
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1 YK-2.3.1,Y . é © Prp PI'P BbinonHeHa He nonHocTeio, PP BbinonHeHa GonbLuei PI'P B uenom BbINonHeHa, HO PI'P BbinonHeHa B NOfIHOM
K-2.Y.1,YK- ; g I8 gonyLieHbl rpybble owmbkm, YacTblo, HO AOMYyLUEeHbl OWNBKN | AonyLIeHbl HETOYHOCTM B o6beme; 6e3 owmbok B
2.B.1 —| £ (S 6GOMbLUMHCTBO B pacyeTax u yeprexax pacyeTax n YyepTexax pacyeTax n YyepTexax
N| € & npeayCMOTPEHHbIX 3adaHnii He  [(rpadmkax); Heobxoammble (rpadhmkax), TeopeTuyeckoe (rpadhmkax), TeopeTuyeckoe
[~ S g BbIMOMHEHbI NGO BLINOMHEHBI C [YMEHUSI 1 NPaKTUYECKNE HaBbIKU |COAEpXaHUEe OCBOEHO; coaepxaHnue 0CBOEHO
i @ rpy6biMu owmbkamm paboTbl C OCBOEHHbIM HeobxoaMMble yMeHWS 1 nonHocTbo, 6e3 npobenos,
g _g_ mMartepuanom B OCHOBHOM npakTu4yeckne HaBblki paboTbl |CUCTEMHO U rMy6OKO;
= g cdopmMmnpoBaHbl, 6ONBbLUMHCTBO |B OCHOBHOM CCHOPMMPOBaHbI,  [HEOBXOAUMbIE YMEHUS U
[~ npeayCMOTPEHHBIX 3aaHni BCE NPeayCMOTPEHHbIE 3aaHust |[MPakTUYecKMe HaBblku
2 BbIMOMHEHbI, OTAENbHbIE U3 BbIMOMHEHbI C OTAENbHLIMY cdopmMmUpoBaHbl, BCe 3aAaHns
? BbIMOSIHEHHbIX 3aaHui HETOYHOCTSIMU, OpOpMMeHMEe  |BbINONHEHbI 6e3ynpeyHo,
8 cogepxar owmnbku; PP cornacHo yctaHoBneHHbIM |odpopmnenne PP cornacHo
[ ocopmneHune PIP ¢ TpebGoBaHUAM. yCTaHOBIEHHbIM TpeboBaHuAM.
HapyLleHNeM yCTaHOBMEHHbIX
TpeboBaHui
2 YK-2.3.1,Y — [ 2 Prp PI'P BbinonHeHa He nonHocTbio, (PP BbinonHeHa Gonbluen PI'P B uenom BeinonHeHa, Ho (PP BbinonHeHa B nosiHoM
K-2.Y.1,YK- o 8 gonyueHbl rpybble owmbkm, 4acTbl, HO AOMYyLLEHb! OLWNBKN |AonyLIEeHbl HETOYHOCTU B obbeme; 6e3 omnbok B
2.B.1 £ 60OMbLINHCTBO B pacyeTax u yeprexax pacyertax u YepTexax pacyertax u YepTexax
2 npenycMOTPeHHbIX 3aaaHnii He  |(rpadhukax); Heobxoammble (rpadpukax), TeopeTuyeckoe (rpadhukax), TeopeTuyeckoe
S BbIMOMHEHbI NINOO BLINOMHEHbI C [YMEHUSI 1 NpaKTUYEeCKNe HaBbIKU |COAepXXaHne OCBOEHO; cogepxaHne oCBOeHO
; rpy6biMu oLmMbkamm paboTbl C OCBOEHHbIM HeobxoaMMble YMEHUs 1 nonHocTbto, 6e3 npobenos,
b mMartepuanom B OCHOBHOM npakTuyeckne HaBblki paboTbl  |CUCTEMHO U rmy6oKo;
= chopMUpOBaHbI, GOMNBLUMHCTBO |B OCHOBHOM CCHOPMUPOBAHSI, HeobxoaMMble YMEHUs 1

PacueTHo-rpacdmnyeckas paborta

NpeaycMOTPEHHbIX 3aaHui
BbINOSHEHbI, OTAESbHbLIE U3
BbINOSHEHHbIX 3a4aHuN
cogepxat oLmnbku;
ochopmneHune PIP ¢
HapyLUEeHNeM YCTaHOBINEHHbIX
TpeboBaHum

BCE NPeayCMOTPeHHble 3aaaHns
BbINOSHEHbI C OTAENbHBIMW
HeToYHOCTAMU, ocpopmrieHne
PI'P cornacHo ycTaHOBMEHHbIM
TpeboBaHUsAM.

npakTuyeckme HaBbIKv
chopmMmpoBaHbl, BCe 3adaHnsi
BbINOSHEHb! 6e3ynpeyHo,
ocopmnenne PP cornacHo
yCTaHOBIIEHHbIM TpeboBaHWAM.




YK-2.3.1,Y 2 é © Prp PI'P BbinonHeHa He nonHocTkio, PP BbinonHeHa GonbLuei PI'P B uenom BbinonHeHa, HO PI'P BbInonHeHa B NonHoOM
K-2.Y.1,YK- g I8 gonyLeHbl rpybble owmbkm, YacTblo, HO AOMYyLUEeHbl OWNBKN | AonyLIeHbl HETOYHOCTM B o6beme; 6e3 owmbok B
2.B.1 1S 6GOMbLUMHCTBO B pacyeTax u yeprexax pacyeTax n YyepTexax pacyeTax n YyepTexax
e = npeayCcMOTPEHHBIX 3adaHnin He  [(rpadmkax); Heobxoammble (rpadhmkax), TeopeTuyeckoe (rpadhmkax), TeopeTuyeckoe
T B BbIMOMHEHbI NGO BLINOMHEHBI C [YMEHUSI 1 NPaKTUYECKNE HaBbIKU |COAEpXaHUE OCBOEHO; coaepxaHnue 0CBOEHO
; @ rpy6biMu owmbkamm paboTbl C OCBOEHHbIM HeobxoaMMble YMeHUS 1 nonHocTkbo, 6e3 npobenos,
g _g_ mMartepuanom B OCHOBHOM npakTu4yeckne HaBblki paboTbl  |CUCTEMHO U rMy6OKO;
= g cdopmMmnpoBaHbl, 6ONBLUMHCTBO |B OCHOBHOM CCHOPMMPOBaHbI,  |HEOBXOAUMbIE YMEHUS U
[~ npeayCMOTPEHHBIX 3aaHni BCE NPeayCMOTPEHHbIE 3a4aHust |[IPakTUYecKMe HaBblku
2 BbIMOHEHbI, OTAENbHbIE U3 BbIMOMHEHbI C OTAENbHLIMY cdopMmUpoBaHbIl, BCe 3aAaHns
? BbIMOSIHEHHbIX 3aaHui HETOYHOCTSIMU, OpOpMIMEeHMEe  |BbINONHEHbI 6e3ynpeyHo,
8 cogepxar owmnbku; PP cornacHo yctaHoBneHHbIM |odpopmnenne PP cornacHo
[ ocopmneHune PTP ¢ TpebGoBaHUAM. yCTaHOBEHHbIM TpeboBaHuAM.
HapyLleHNeM YCTaHOBIMEHHbIX
TpeboBaHui
YK-2.3.1,Y "N’ 2 |s Prp PI'P BbinonHeHa He nonHocTbio, (PP BbinonHeHa Gonbluen PI'P B uenom BbinonHeHa, Ho (PP BbINOMHeHa B NonHoM
K-2.Y.1,YK- e 18 gonyuieHbl rpybble owmbkm, 4acTbl, HO AOMYyLLEHbl OLWNBKN |AonyLIeHbl HETOYHOCTU B obbeme; 6e3 owmnbok B
2.B.1 £ 18 60OMbLINHCTBO B pacyeTax n yeprexax acyeTax u yepTexax acyeTax u yepTexax
[oN
2 = npeaycMOTPeHHbIX 3aaaHnii He  |(rpadhukax); Heobxoammble (rpadhukax), TeopeTuyeckoe (rpadhukax), TeopeTnyeckoe
Rk BbIMOMHEHbI NINOO BLINOMHEHbI C [YMEHUSI 1 NpaKTUYEeCKNe HaBbIKU |COAepXaHne OCBOEHO; cogepxaHne oCBOeHO
; o rpy6biMu oLimbkamm paboTbl C OCBOEHHbIM HeobxoaMMble YMEHUs 1 nonHocTbto, 6e3 npobenos,
b _5_ mMartepuanom B OCHOBHOM npakTuyeckne HaBblki paboTbl  |CUCTEMHO U rmy6oKO;
= g chopMUpOBaHbI, GOMNBLUMHCTBO |B OCHOBHOM CCHOPMUPOBAHSI, HeobxoaMMble YMEHUs 1
[= npeayCcMOTPEHHbIX 3aAaHni BCe NMpeAyCMOTPEHHbIe 3aA4aHust [MpakTU4ecKkme HaBblKu
2 BbIMOSIHEHbI, OTAENbHbIE U3 BbIMOMHEHbI C OTAENbHLIMU chopMUpOBaHbI, BCE 3aaHns
'a;a BbIMOMHEHHbIX 3aaHui HETOYHOCTAMM, opopmMreHre  |BbINONHeHbI 6e3ynpeyHo,
g cogepxat oLmnbku; PI'P cornacHo yctaHoBneHHbIM (odopmnerue PP cormacHo
0 ocopmneHune PIP ¢ TpeboBaHUsAM. yCTaHOBMNEHHbLIM TpeboBaHMAM.
HapyLUEHUEM YCTaHOBMEHHbIX
TpeboBaHum
A BbIMOMHEHA HE MOSHOCTLIO, BbIMOMHEH nbLuen B LIEMOM BbIMNOSHEHA, H BbIMOSIHEHA B MOMHOM
YK-2.3.1Y z = PIre PIre OrHeHa He nonHocTblo, (PP ornHeHa 6o e PIP B ueno OfHEeHa, HO Prp OriHeHa B MOJHO|
K-2.Y.1,YK- 8 gonyLieHbl rpybble owmbkm, YacTblo, HO AOMYyLLUEeHbl OWNBKN |AonyLIeHbl HETOYHOCTM B o6beme; 6e3 owmbok B
.B. T MbLUNHCTB B yeTax U YepTexax yeTax 1 YepTexax yeTax 1 YepTexax
2.B.1 £ 60. CTBO acyeTa epTexa acyeTa epTexa acyeTa epTexa
e npeayCMOTPEHHbIX 3adaHnii He  [(rpadmkax); Heobxoammble (rpadhmkax), TeopeTuyeckoe (rpadhmkax), TeopeTuyeckoe
= BbIMOMHEHbI NGO BLINOMHEHBI C [YMEHUSI 1 NPaKTUYECKNE HaBbIKU |COAEpXaHUEe OCBOEHO; coaepxaHnue 0CBOEHO
=
; rpy6biMu owmbkamm paboTbl C OCBOEHHBIM HeobxoaMMble YMeHUS 1 nonHocTbto, 6e3 npobenos,
g mMartepuanom B OCHOBHOM npakTuyeckne HaBblki paboTbl |CUCTEMHO U rMy6OKO;
= cdopmMmnpoBaHbl, 6ONBbLUMHCTBO |B OCHOBHOM CCHOPMMPOBaHbI,  [HEOBXOAUMbIE YMEHUS U

PacueTHo-rpadmnyeckas paborta

npeaycMOTPEHHbIX 3adaHui
BbINOSHEHbI, OTAESbHbIE U3
BbINOMHEHHbIX 3a4aHuN
cogepxart oLnBKu;
ocopmneHune PTP ¢
HapyLUEeHNeM YCTaHOBMEHHbIX
TpeboBaHui

BCE NPeAyCMOTPEHHble 3aaaHuns
BbINOJSIHEHbI C OTAENbHLIMW
HETOYHOCTAMMU, opopmneHne
PP cornacHo ycTaHoBReHHbIM
TpeboBaHUAM.

npakTM4eckme HaBblku
cchopMUPOBaHbI, BCE 3aaaHus
BbINOMHEHbI 6E3yNpeyHo,
ochopmnenne PP cornacHo
yCTaHOBIIEHHbIM TPeBoBaHUAM.




YK-2.3.1,Y 2 é © Prp PI'P BbinonHeHa He nonHocTkio, PP BbinonHeHa GonbLuei PI'P B uenom BbinonHeHa, HO PI'P BbInonHeHa B NonHoOM
K-2.Y.1,YK- g I8 gonyLeHbl rpybble owmbkm, YacTblo, HO AOMYyLUEeHbl OWNBKN | AonyLIeHbl HETOYHOCTM B o6beme; 6e3 owmbok B
2.B.1 1S 6GOMbLUMHCTBO B pacyeTax u yeprexax pacyeTax n YyepTexax pacyeTax n YyepTexax
e = npeayCcMOTPEHHBIX 3adaHnin He  [(rpadmkax); Heobxoammble (rpadhmkax), TeopeTuyeckoe (rpadhmkax), TeopeTuyeckoe
T B BbIMOMHEHbI NGO BLINOMHEHBI C [YMEHUSI 1 NPaKTUYECKNE HaBbIKU |COAEpXaHUE OCBOEHO; coaepxaHnue 0CBOEHO
; @ rpy6biMu owmbkamm paboTbl C OCBOEHHbIM HeobxoaMMble YMeHUS 1 nonHocTkbo, 6e3 npobenos,
g _g_ mMartepuanom B OCHOBHOM npakTu4yeckne HaBblki paboTbl  |CUCTEMHO U rMy6OKO;
= g cdopmMmnpoBaHbl, 6ONBLUMHCTBO |B OCHOBHOM CCHOPMMPOBaHbI,  |HEOBXOAUMbIE YMEHUS U
-5 npeayCMOTPEHHBIX 3aaHni BCE NPeayCMOTPEHHbIE 3a4aHust |[IPakTUYecKMe HaBblku
T BbIMOHEHbI, OTAENbHbIE U3 BbIMOMHEHbI C OTAENbHLIMY cdopMmUpoBaHbIl, BCe 3aAaHns
? BbIMOSIHEHHbIX 3aaHui HETOYHOCTSIMU, OpOpMIMEeHMEe  |BbINONHEHbI 6e3ynpeyHo,
8 cogepxar owmnbku; PP cornacHo yctaHoBneHHbIM |odpopmnenne PP cornacHo
[ ocopmneHune PTP ¢ TpebGoBaHUAM. yCTaHOBEHHbIM TpeboBaHuAM.
HapyLleHNeM YCTaHOBIMEHHbIX
TpeboBaHui
YK-2.3.1,Y :’: 2 |s Prp PI'P BbinonHeHa He nonHocTbio, (PP BbinonHeHa Gonbluen PI'P B uenom BbinonHeHa, Ho (PP BbINOMHeHa B NonHoM
K-2.Y.1,YK- e 18 gonyuieHbl rpybble owmbkm, 4acTbl, HO AOMYyLLEHbl OLWNBKN |AonyLIeHbl HETOYHOCTU B obbeme; 6e3 owmnbok B
2.B.1 18 60OMbLINHCTBO B pacyeTax n yeprexax pacyertax v YepTexax pacyertax v YepTexax
2 = npeaycMOTPeHHbIX 3aaaHnii He  |(rpadhukax); Heobxoammble (rpadhukax), TeopeTuyeckoe (rpadhukax), TeopeTnyeckoe
Rk BbIMOMHEHbI NINOO BLINOMHEHbI C [YMEHUSI 1 NpaKTUYEeCKNe HaBbIKU |COAepXaHne OCBOEHO; cogepxaHne oCBOeHO
; o rpy6biMu oLimbkamm paboTbl C OCBOEHHbIM HeobxoaMMble YMEHUs 1 nonHocTbto, 6e3 npobenos,
b _5_ mMartepuanom B OCHOBHOM npakTuyeckne HaBblki paboTbl  |CUCTEMHO U rmy6oKO;
= g chopMUpOBaHbI, GOMNBLUMHCTBO |B OCHOBHOM CCHOPMUPOBAHSI, HeobxoaMMble YMEHUs 1
[= npeayCcMOTPEHHbIX 3aAaHni BCe NMpeAyCMOTPEHHbIe 3aA4aHust [MpakTU4ecKkme HaBblKu
3 BbIMOSIHEHbI, OTAENbHbIE U BbIMOMHEHbI C OTAENbHLIMU MUWPOBaHbI, B aaHus
2 OfHEeHbI, oTAe euns OfHEHbI C oTAE co oBa ce 3aaa
® BbIMOMHEHHbIX 3aaHui HETOYHOCTAMM, opopmMreHre  |BbINONHeHbI 6e3ynpeyHo,
?
g cogepxat oLmnbku; PI'P cornacHo yctaHoBneHHbIM (odopmnerue PP cormacHo
0 ocopmneHune PIP ¢ TpeboBaHUsAM. yCTaHOBMNEHHbLIM TpeboBaHMAM.
HapyLUEHUEM YCTaHOBMEHHbIX
TpeboBaHum
YK-2.3.1,Y 3 é © Prp PI'P BbinonHeHa He nonHocTkio, PP BbinonHeHa GonbLuei PI'P B uenom BbinonHeHa, HO PI'P BbInonHeHa B NonHoOM
K-2.Y.1,YK- g I8 gonyLieHbl rpybble owmbkm, YacTblo, HO AOMYyLLUEeHbl OWNBKN |AonyLIeHbl HETOYHOCTM B o6beme; 6e3 owmbok B
2.B.1 g 6GOMbLUMHCTBO B pacyeTax u yeprexax pacyeTax n YyepTexax pacyeTax n YyepTexax
e = npeayCMOTPEHHbIX 3adaHnii He  [(rpadmkax); Heobxoammble (rpadhmkax), TeopeTuyeckoe (rpadhmkax), TeopeTuyeckoe
T B BbIMOMHEHbI NGO BLINOMHEHBI C [YMEHUSI 1 NPaKTUYECKNE HaBbIKU |COAEpXaHUEe OCBOEHO; coaepxaHnue 0CBOEHO
; @ rpy6biMu owmbkamm paboTbl C OCBOEHHbIM HeobxoaMMble YMeHUS 1 nonHocTbio, 6e3 npobenos,
g _g_ mMartepuanom B OCHOBHOM npakTuyeckne HaBblki paboTbl |CUCTEMHO U rMy6OKO;
F |® cdopmMmnpoBaHbl, 6ONBbLUMHCTBO |B OCHOBHOM CCHOPMMPOBaHbI,  [HEOBXOAUMbIE YMEHUS U
o
-5 npeayCMOTPEHHBIX 3aaHni BCE NPeayCMOTPEHHbIE 3aaHust |[IPakTUYecKMe HaBblkM
T BbIMOHEHbI, OTAENbHbIE U3 BbIMOMHEHbI C OTAENbHLIMU cdopmMUpoBaHbIl, BCe 3aAaHns
? BbIMOSIHEHHbIX 3aaHui HETOYHOCTSIMU, OpOpMMeHMEe  |BbINONHEHbI 6e3ynpeyHo,
8 cogepxar owmnbku; PP cornacHo yctaHoBneHHbIM |odpopmnenne PP cornacHo
[ ocopmneHune PTP ¢ TpeboBaHUAM. yCTaHOBIEHHbIM TpeboBaHuAM.
HapyLIEHNEM YCTaHOBINEHHbIX
TpeboBaHui
-£.9. 1, I - (] - () - (] - ()]
YK-2.3.1Y ? Tect 0-49% npaBuUnbHbIX OTBETOB 50-69% npaBunbHbIx oTBETOB  [70-89% npaBunbHbix otBeToB  |90-100% npaBunbHbIX OTBETOB
K-2.Y.1,YK- [
2.B.1

I'Ipome)KyTquaﬂ artTectauusa

MToroBbili TecT




hakTuyeckme ownbkmn npu
oTBEeTax Ha NocTaBieHHble
BOMPOCHI UMW He OTBEYaET Ha
HUX

OTBEYaET HEYBEPEHHO MM
nonyckaeT oLmnbku,
HeyBEPEHHO 3aLLMLLAET CBOO
TOUKY 3peHus

Mmarepumanom, MoxeTt
NPUMEHATL ero
CaMOCTOATESNTbHO; Ha
60mMbLUNHCTBO BONPOCOB AaHbl

cBobofHoO BrageeT
TEOPETUYECKUM MaTepmanom,
6€e30LWMBOYHO NPUMEHSIET €10
npu peLLeHnn 3agad,

10 YK-2.3.1Y “N°. g |5 3aveT O6yuaroLmincst EMOHCTPUPYET Ob6yuvatoLmniics 4EMOHCTPUPYET
K-2.Y.1,YK- = F 13 (bparmeHTapHble 3HaHUSA 3HaHMEe OCHOBHbIX pPa3aenoB
2.B.1 5 (@ OCHOBHBIX pasfenos AVCLMMNAWHBI, ero 6a30BbIX
E OVCUMNMUHBI, ero 6a30BbIX MOHATUIA U pyHAAMEHTaNbHbIX
© NOHATUI U PyHAAMEHTASbHBIX npo6nem; NnpuobpeTeHbl
& npobnem. Cnabo BbipaxkeHa HeobxoaMMble YMeHUS 1
% CNocoGHOCTb K HaBblIKW, OCBOMI BOMPOCHI
£ CaMOCTOSITENbHOMY NpakTUYecKoro NPUMeHeHust
% aHaNMTMYeCKOMY MbILLMEHUIO, Mosly4YeHHbIX 3HaHWiA, He
s UMetoTCS 3aTpyaHeHUs B [0NyCTUN haKTUYeCcKUx owmboK
2 U3NOXEeHUN maTtepuana, npu oTBeTe, 4OCTAaTOYHO
C OonyLueHbl rpybble ownbkm n rocrefoBaTesibHO U NOrMYHO
He3HaHWe TepMUHOMornK, N3MNOXEH TEOPETUYECKUIA
OTCYTCTBYIOT OTBETbI Ha matepuarn, JonyLeHbl NULWb
[OMNONHUTENbHbIE BOMPOCHI, He3HauuTenbHble HapyLeHus
HeobXxoaMMble YMEHUs 1 rocriefoBaTeflbHOCTH
HaBbIKM N3MNOXEHNS U HEKOTOPbIE
HETOYHOCTU
11 YK-2.3.1Y @ T |© 3awmTa KP Pa6oTa He BbinonHeHa unu PaboTa BbinonHeHa npasurnbHo, |PaboTta BbinonHeHa B nonHom  |Pa6oTa BbINONHEHA B NOMHOM
K-2.Y.1,YK- R codepXaHune He COOTBETCTBYET |HO 6e3 JocTaTouHO rmyboKown obbeme; npopaboTaHbl Bce obbeme; paboTta oTnmnyaeTcs
2.B.1 5 |8 3ajaHuio, JonyLeHbl rpyoble npopaboTKN HEKOTOPbIX pasgenbl cogepxartenbHomn rny6uHon npopaboTku BCex
E = TeopeTuyeckme oLmnbku; pasaenos; obyvatoLumincs YyacTu, ocopmneHa ¢ pasfenoB cofepaTenbHon
T |2 obyyatoLmiics He MOXeT YCBOWI TOMbKO OCHOBHbIE cobntofeHNeM YCTAHOBMEHHbIX |4acTu, ocdbopmneHa ¢
& g 3aWUTUTL CBOW PELLEHNS, pasaenbl TEOPETUYECKOro npaeun; obyyatoLmiics TBepao  |cobroaeHneM yCTaHOBNEHHbIX
X . . v
z > nonyckaeT rpy6ble maTepvarna; Ha Bonpochbl BrnafeeT TeopeTUYeCcKUM npasun; obyyatownincs
2
>
ES
)
=
o)
[o%
C

npaBunbHbIE OTBETHI,
3alLMLLIAET CBOK TOUKY 3pEHUs]
[0CTaTo4HO 060CHOBAHHO

cchopMynMpoBaHHbIX B
3afaHuu; Ha BCe BOMPOCHI JaeT
npaBusbHble U 06OCHOBAHHbIE
OTBETHI, y6eamTensHo
3aLUMLLAET CBOK TOUKY 3pEHUs




KoMmmuiekT 3aganuii pacyetHo-rpaguueckux pador:
PI'P Ne 1 «CtpyKkTypHOE HCC/IeIOBAHHE MEXaHU3Ma»

CmpyKkmypHoe ucciedo6anue mexanusma

1. M300pa3uth cxemy Mexanu3ma 0e3 coOutogenus maciirada (Bapuanter cxem B Tabnuie 3)

2. [IponymepoBaTh 3BeHbs apaOCKUMHU U(PPaMU, a KHHEMAaTHYECKHE Mapbl PUMCKHMHU.

3. IIpousBecTtu aHanu3 3BeHbEB (cM. Tabmuiy 1): yka3zaTh Ha3BaHHE 3BEHA, CXEMaTHYHOE M300pakeHUE,
a0COJIIOTHOE ABIKEHHUE — JIBIYKEHNE OTHOCUTEIBHO CTOMKH, B KAKWE KHHEMAaTHIECKUE TTapbl BXOIMT.

4. IlpousBecty aHaNM3 KMHEMAaTUYECKUX Map (CM.Ta0nuiy 2): yKa3aThb KAKUMH 3BEHbsIMU OHAa 00pa30BaHa,
KaKoe OTHOCHTEIBHOE JIBIKCHHE 3BEHBEB JOIYCKACT, KJIACC Maphl, SIBISCTCS OHA BBICIICH WM HU3MICH,
BuJ mapel. Ilocie Tabmuipl 2 coenaTh BBIBOJ, B KOTOPOM yKa3aTh KOJMYECTBO Iap MEPBOTO U BTOPOTO
KJiacca, o0Iee 9ucIo map.

5. OneHHTh CTENEeHb CI0KHOCTH M 3aMKHYTOCTH KHHEMaTW4yeckoi 1mernu. OmpenenuTs YHuCiIo CTeneHen
MOABMKHOCTH JUIsI INIOCKOTO MeXaHu3Ma 1o ¢opmyie YeoObliena.

6. ChopmynupoBath 00MIHIA BBIBOJ CTPYKTYPHOTO HCCIIEIOBAHUSI MEXaHU3MA.

AHam3 3BeHbEB Tabnuya 1
No Cxema Hazpanue AOGcommoTHOE OcobeHHOCTH B xakue KII
/1t 3BCHA 3BCHA JIBYKCHUE BXOJUT 3BEHO
1
2
AHann3 KNHEMaTUYECKHUX 1ap Tabnuya 2
Ne Cxenta KII 3BCHBA, OtHocutensHoe | Knace mapel, Bua | Beicmias unu
/i o0Opazyromue mnapy JIBHKCHHE napel HU3MIad mapa
I
I
Bapuanmut cxem mexanuzmos Tabruya 3
BapuaHTt 1 BapuaHT 2 BapuaHT 3

BapuaHT 4




BapuaHTt 7

BapunaHT 8

BapuaHT 9

(¥

BapuaHTt 13

BapuaHnTt 14

BapuaHTt 15

BapuaHT 16




BapuaHT 19

BapuaHT 20

BapuaHTt 21

BapuaHT 22

BapuaHT 23

BapuaHT 24

BapuaHT 25

BapuaHT 29




BapuaHT 31

BapuaHT 32

BapuaHT 33




KoMmmuiekT 3aganuii pacyeTHo-rpaguueckux pador:
PI'P Ne 2 "IlocTpoeHue miiaHa 1MOJIOKEHUH MJIOCKOT0 MeXaHM3Ma
(Merpuueckuii cunre3)"

JUist BbINOJAHEHUsT paboOThl MOTPEOYIOTCA HMHCTPYMEHTHI (KapaHjaall, LUPKYJb,
JUHENKa, TPAaHCTIOPTHUD, JACTUK) U MUJIIUMETpoBas Oymara A4 unu A3.

IMopsaok BoinosiHenus PI'P:
1. N306pa3uth cxemy MexaHu3ma 0e3 maciitada u pa3MepoB B JJaOOPATOPHOM TeTpaju,
3amycaTh HMCXOJTHBIC JTaHHBIC

- JUIMHBI 3BEHBLEB: |
J1 3BCHBCB: lo, s, leo u ap.,

- TOTIOJTHUTEJIbHBIE PACCTOSHUS MEXK]ly TOUKaMU: a, b, ¢ U T.1I.
2. Beibpath mactmtaOHbIN K03 PUITUEHT JIJTUH.

| 0.2m
H =ﬁ=m=OOO5M/MM
Jlanee nepeBo MM JUTMHBI OCTaBIIMXCS 3BE€HBEB B MM 4epe3 MacITaOHbIH Kod¢h GuimeHT
JUTMH, UCTIONB3Ys GOpMYILy:

Hampumep, 1, =0.2, |OA| = 40aum

|Ii|:—, rae | - o0Oo3HayeHHWe 3BEHA, IS KOTOPOrO BBIYHMCISCTCS JIJIMHA Ha

KHUHEMaTU4YeCKOU cxeme. Pe3ynbTraThl 3aHOCUM B TaOIHILY.
Tabnuya — lpuBea€HHBIE pa3Mepbl MEXaHU3Ma B MM

A | A8 | [BC[ | .. | [ |
40

3. [ocTpoenue miaHa NOJOKEHHSI HAUUHAIOT C M300paKEHUs HIIEMEHTOB CTOMKH, T.€.
IIAPHUPHO-HETIOABUKHBIX OMOP U HAMPABISAIONIUX, OMpPENENsis TeM caMbiM TabapuThl
MeXaHu3Ma B MaciiTabe.

4. Tax kaxk kpuBommn OA Bpamaercs ¢ TIOCTOSHHOH YIJIOBOH CKOPOCTHIO,
noctpoeHue 6 (wim 12) mojoxkeHuil MexaHu3Ma MPOU3BOJIUTCS Y€PE3 PaBHBIC OTPE3KU
BpeMeHU. Pa3OuB OKpyXHOCTH pamuyca |[OA| Ha 6 dacTed, IOCIENOBATEIBHO

M300paKarOT BeAyIee 3BeHO (KPUBOIIIHIT) B IIECTH TOJIOKCHHSIX.

5. K BenymieMy 3BeHY B KaXXJIOM €ro IMOJOKEHUH MPUCOCAUHSIOT (BbIUEPUYMBAIOT)
MEPBYIO CTPYKTypHyt rpynny. llomoxeHne TMOABMXKHBIX XapaKTEPHBIX TOYEK
ONPEAEISAIOT HUPKYJIEM C IOMOIIBI METOAA 3aCEUEK.

6. Ilocrme BhlUEpUMBAHUS BCEX MOJIOKEHHN NMEPBOM CTPYKTYPHOU TPYIIbI TAKKE
MOCJIeI0BATENILHO MPUCOEIUHSIIOT BCE OCTAJIbHBIE.

7. OGopMISIOT TOTOBBIN TIAH MOJOKEHUHN (3ar0JI0BOK PaOOThI, MAcIITad, HCXOTHEIE
JIaHHEIE, HA TUIaHE MOKa3bIBAIOT BCE MOJIBHKHEIE TOUKH A1-Ag, B1-Bg 1 T.1.



KoMmmuiekT 3aganuii pacyeTHo-rpaguueckux pador:

PI'P Ne 3 "IlocTpoeHue miiaHa CKOpoOCTeil OJHOI0 MOJIOKEHUsSI MeXaHU3Ma
rpagoaHaTIUTHYECKUM MeTOoAoM "

[Topsanox Beimonuenus PI'P.

1. ®opmupyem UCXOHBIE TaHHbBIE

~/UTHHBL 3BCHBCB. IOA, L, leo 1.1, 2 Taroke Ny -amcO 060poToB kpuBomuna OA,

’KECTKO CBSI3aHHOTO C BBIXOJIHBIM KoJiecoM [3].
Ngy'TT
-yIJIOBasi CKOPOCTh KPUBOLIHUIA W1 = ;_o pao/c

2. OnpenenisieM CKOpOCTh BeAymiero 3eeHa. CKOpOCTh TOUKH A KPUBOIIIHIIA ONPEACITUM
o ¢opmyne:
Va = wylopg m/c 1)

3. Boibupaem macmirad cKopocTeil.
Va
py = —=m/(c*mm) @)
pya
Heo0xoauMo CTpeMHUTBCSI K TOMY, YTOOBI OTPE30K Py A, H300paKarolnii Ha TUTaHe
CKOpOCTEH BEKTOp CKOPOCTU TOUKH A, 011 HE MeHee 50 mMm. Hampumep:
Va 5,45m/c
Vy=wqlog=545m/c = = =0,1 m/(c mm
A 1" toa [e, pva . 545um 1 m/( )
BekTop ckopoctu Touku A npeacTasiisieT coO00i reOMETpUUYECKYI0 CYMMY BEKTOpa
CKOPOCTH TOYKH O U CKOPOCTH OTHOCUTEIBHOI'O BPAIlaTEIbHOIO ABMXKEHUS TOUKH A

BOKPYT TOYKH O:

- o o
Va =Vo + Vao. 3

- o
Cxopoctb Touku V,; paBHa Hymt0. CkopocTh V), nepnieHnukyispHa 38eHy OA u
HalpagBJicHa B CTOPOHY BpallleHus 3Toro 3BeHa. OTKIIaIpIBaeM O0TPE30K pya (mm) Ha
TUTAHE CKOPOCTEH OT BEIOPAHHOTO HEMOABHYKHOTO MOJTIOCA.
4. Jlanee cTposITCS CKOPOCTH TOUEK B MOCIEA0BATEIILHOCTH PUCOSTUHEHUS
CTPYKTYpHBIX rpym. [Ipu 3ToM 3anuchIBatOTCS U rpaduecKu peniaroTcs ypaBHEHUS
OMpeieNICHNs] CKOPOCTH TOYEK JJIs ONPEAEICHHOTO BUIa CTPYKTYPHOU TPYIIIIBI U3
Tabnuywr 2.2.
HaHpI/IMep, ZULS TPYIIEL BHAA 1 (BBB)

Vo =Vi+Vga , Vga L BA, Vga = wap-lag ()

Ve =V + Vo, Ve L BC, Vg = wpe - lge
CkopocTb I7A HaM M3BECTHA, BEKTOP CKOPOCTHU 173 4 HAampapJIEH NMEPHEHAUKYIAPHO 3BEHY
AB, a BEeKTOp CKOpOCTH 173 HaIlpaBJIEH NEPNEHAUKYIISIpHO 3BeHy BC. [loaTomy B
ypaBHeHUH (4) 2 HEM3BECTHBIX C M3BECTHBIMU HallpaBlieHUsIMU. PelllaeM ypaBHeHUE
rpaduyecku. M3 Touku a npoBOANM IPSIMYIO, MEPIICHIUKYIISIPHO 3BeHy AB, a u3 nonoca
Py TPOBOJMM MPSAMYIO MEPNEHAUKYISPHO 3BeHY BC. Touka nepeceyeHus ITuX MpsMbIX
JaCT TOYKY b.

Jlanee nepexoauM K CIEIyIOMIEN CTPYKTYPHOU rpyIIie U 1.4 HOBTOPSEM CHOBA, MOKa
CKOPOCTH BCEX TOUEK MEXaHH3Ma He OyAyT MOCTPOCHBHI.



4.1 JIist MpOMEKYTOYHBIX TOUYEK CTPYKTYPHBIX TPYIIIT IPUMEHSIOT METO TIOA00MS,

T. K. TUIaH CKOPOCTEH 1M0I00CH TIaHy MEXaHU3Ma, TO €CTh

lep _ M’ (5)

lce  Ipvbl
13 3TOT0 MOI00MSI OTKJIaIbIBaeM OTPE30K Pvd
5. OnpenessieM HCTHHHBIE BEJIMYMHBI a0OCOTIOTHBIX M OTHOCHTEIBHBIX CKOPOCTEH TOYEK,
a TaK)Ke YIII0BbIE CKOPOCTH 3BEHBEB, CHUMAs pa3MepPhl JJIHH COOTBETCTBYIOIINX
CKOpOCTeil ¢ I1aHa CKOPOCTEH B MM.

Hanpumep, V, = pa - py M/c, Vg = pb - uy M/c,

Vpa — <
Vag = ab - uy M/c, wag = Toc 1 (mportus yacoBoii cTpenkn).
AB
3aHOCHM JaHHBIE B TAOIUITY
Pa3mep Ha Bennunna Hanpasnenue
Bennuuna yriaoBas 1 .
O6o3Ha4YEeHNE TiaHe HaumMeHoBanue CKOPOCTH, C 0y20601i cmpenKu
. CKOPOCTH, CKOPOCTb
Ha TUIaHE CKOpOCTEH, CKOpPOCTH
M/c 3BEHA
MM
Vsa npOMuUE 4acoeoil
pva Va w3 I = cmpenxu
AB
Vi no 4acoeoll
ab Via w3 T = cmpenxu
lpc
b vV Hanpaenenue
Pv B Wy 0y20601i cmpenxu

6. OdopmirsieM oTUET

[Tpunoxenue: Tabauya 2.2 Ceoonas madbauya niano8 ckopocmetl CmpyKmypHvix epynn
Accypa Wl knacca 2 nopsoxa

Hano: w4=const.

Moctpours IIC: vy -?
nm

IlepBUYHBIA MEXaHU3M
IC:
U, L OA, Vg =Wy Loga,
CcTpouM U U3 noJiroca I1C pv(vpv = 0).

VBA

Lpa
VBc*

7 noJtoc (+)A
- -
N nos1toc €T.C | Vg = Ve

()B

Lpc




HMano: v,. Hoctpouts IIC crp.rp. BBII (2 Buaa): vgy, wpa, Vpg -7

IIY:agy4, €pa, agp -7

fer.B

5
’ [UN Uga Og
LBA,/ ~-LOA
Up = Uy + Upg
B/‘ nosttoc (1)A —) 1BA b= _ Vg
() S o > ()b=LpsNllcr.p Wpa = —=
N\ noJsitoc cT.B | Vg = Vg + VUpp Lpa
—, lct.B
HMauo: vy. loctpouts IIC crp.rp. BIIB (3 BUAA): Uy, 4., Wap, Va,p -?

HY:aAzB, &aB) aA2A3 -?

BIIB

7 noJroc (1)A p— IAB _ V3B
(')AZ () 1 > > N ’(.)az_lABn”AB’ Wpp = ==
N MONMKOCCT. B | Vg, = Verp  +Vg,B Lass

Py 1AB




KoMmuiekr 3aganuii pacyeTHO-rpaguuecKkux pador:
PI'P Ne 4 "IlocTrpoeHue miiaHa ycKopeHuil rpado-aHaIMTHYeCKUM MeToaoM "

[Topsimok moCcTpoeHUs MJIaHa YCKOPEHUH aHAJIOTHYEH TUIaHy cKopocTel. To ecTs,
MTOCTPOUB IJIaH YCKOPEHHI BEIYIIEro 3B€Ha, CTPOUM IOCIIEN0BATENbHO IIJIaH YCKOPEHUIA
JUTS1 BCEX CTPYKTYPHBIX rpynn Accypa, BXOASIIUX B COCTaB MEXaHU3MA.

[Topsimok BeimoaHenus: PI'P.
1. ®opmupyem UCXOTHBIC TaHHbBIE

-JIJIMHBI 3B€HBEB: | | |
it oA A, 'BD H JIp.

n{'m
-yIJIOBask CKOPOCTD BEAYILETO 3B€HA (KPUBOIIKIIA) (W = —

2o ban/c

2. BekTop ycKkopeHHs TOUKH A MpeacTaBiIsieT COO0M reOMETPHUECKYI0 CYMMY BEKTOpa
yckopeHHs TOYKH O U CKOPOCTH OTHOCUTEIBHOTO BPAIlaTEIbHOTO ABMKCHHS TOUKH A
BOKpYT TO4YkH O

dy = do + Ao = do + Ao + djo = Ao (1)

VckopeHust Ao (CTOMKa HEMOABIKHA) M Ay o (KPMBOILKIT JIBHXKETCS C MOCTOSHHOMN YIIIOBOM
CKOPOCTBIO) PAaBHBI HYJII0. Y CKOPEHUE ) NapajliesibHO 3BeHy OA ¥ HalpaBIIEHO K
LEHTPY BpalleHust 3TOro 3BeHa. OTKIAABIBAEM OTPE30K P,d = MM.

Y ckopeHue Touku 4 KpUBOLIUIIA ONpeelisieM 1Mo GopmyIe:

ay = ap = (w1)? - lpg = m/c? 2)

3. lanee cTposATCSA YCKOPEHUS TOUYEK B MOCIIEIOBATEILHOCTH MPUCOCTUHEHUS
CTPYKTYPHBIX rpymi. [Ipu 3TOM 3anmuchIBaroTCs U TpadUuecKy pemarTcs YpaBHEHUS
OTIpeIeNICHHs] YCKOPEHUN TOUEK JJIsl OMPEIIICHHOT'0 BH/Ia CTPYKTYPHOM TPYIIIBI U3
Tabauyw 2.2.

4. TTocne moBTOpPeHUS 1.3 ISl BCEX CTPYKTYPHBIX TPYII 3aMePseM JUTHHBI TIOTYYSHHBIX
OTPE3KOB, YMHOXKaeM MX Ha MaciTabubIil koddduruent. [lomydaem 3HaueHus
aOCOJTFOTHBIX U OTHOCUTEIBHBIX YCKOPSHHH TOYCK MexaHU3Ma. Pe3ybTaTsl pacuéToB
3aHOCUM B Ta0MIly. 3Has JIMHEWHBIC YCKOPEHUSI OMIPEICIIM YTIIOBbIE YCKOPEHUS U TAKKe
3aHOCUM B Ta0JHILY.

Pasmep Ha Bennunna HampaBnenue
Bennunna yrioBas 5 o
OOGo3HaueHu | maHe HaumenoBanue CKOPOCTH, ¢ JYTOBOH CTPEIKH
o CKODPOCTH, CKOPOCTb
€ Ha IJIaHE | CKopocTell, | cKkopocTH
M/c 3BEHA
MM
ak, MPOTHB YaCOBOU
paa aA 82 &) = ] = CTpeJ'IKI/I
AB
Apa II0 4aCOBOMH
ab apa &5 g =—"-=
lig CTpEJIKU
pab ag &4

6. OdopmiisieM oTueT



Tabnuya 2.2 Céoonas mabauya niano8 yCKopeHutl
2 nopsioxa

cmpykmypnuix epynn Accypa |l knacca

aHo: w;=const. [locrpours IIY:a, -?
1 P A

IIM
Pay’

\ F/\

' IOA, a’
/

IHepBuunsblii mexanusm (IIM)
Iry:
&§=0= dy,=d} ll 0OAor AKO,
a; = wi - Log,
cTpouM M u3 noJitoca [1¥p,.

BBB

HMano: ay. IToctpouts ITY crp.rp. BBB (1 BI’II[?): Apa, €4 Agcr ERC -7

- - - -

ag = Qy -|—arBlA + ang & =aBA

7 nosoc (+)A —a' —IBA 1BA b BA ™ Lpa
(.)B 5> o -n ->T ;() _J‘BAnJ‘BC’ T

N noawc cT.C g = dere +age  + dpe £np = ZBC
— — —1BC BC ™ |

pU ||BC BC

n _ ,.2 . n _ ,.2 .
agy = wip *Lpy,age = wpc

BBII

&B - C_iA + C_l)rBlA

7 noJiroc (1)A —a' ——IBA

\ moJiroc cT. B

(1)B

HMano: ay. lloctpouts ITY ctp.rp. BBII (2 BUaa): agy, €g4,apg -?

n _ , 2 .
apa = Wyp " Lpa

T
_ A9p4

A
,()b'=LpsNlpc,
€A =

Lpa




Hano: a,. Hocrpouts ITY crp.rp. BIIB (3 BuA2): a,,5, €45, 4,4, -7

BIIB
L ~KOp OTH
A, = An, T4y * G,
J— ()Al — 1A,B A, B I —
()AZ \, B - _ 2 >N >T ,(.)az—lABn"AB’
MOJIFOCCT. Ag, = Aerp  + a4, + dy,p
Pv  ——IA,B Hhab
noo_ 2 .
Aa,p = Wi " Lasp — Cha
o . . » €AB = 7
Ay, = &7 WgB " Vg4, 2P

HMano: a,. IMocrpouts ITY crp.rp. BIII (4 Buna): a, p,ay, 4, -?

BIIII :
#AC pal
1
@ T [ ICB e
Al,Az_,AB :I Pa
ap W 2A ’
w4 v V. 05’__
C ! T77777 //CB //OA/ : C I
. crB |
7 noJtoc (+)A , "
()4, OA) - == T Oag=l, cnlls, @ = 0.
N IOOCCT. B [ dy, = derp  +dps |
- ICB




JlabopaTopHas pacueTHO-rpadpuyeckas padora Ne 5
"I'padmueckuii MeTo KHHEMaTHYeCKOro anaiau3a (Mertoj
auarpamm)"’

I'paduueckoe nuddepeHuupoBanue B JaHHOW pabOTe MPOUZBOIUTCS
METOJIOM XOPJI

Tlocneoosamenvrocms KunemMamuyecko2o anaiusza:

1. Cunauvana ctposT Heckoiabko (6, 8, 12 u Oosee) COBMEIMIEHHBIX IJIAHOB
MeXaHH3Ma B MPOU3BOJILHO BRIOPAHHOM MacIiTade JJIvH.

2. 3atem cTposT rpaduk MyTH (MepeMeIIeHus ) UCCIeayeMON TOYKH W 3BEHA.
DTO MOXET OBITh MOJI3YH WJIM KOPOMBICTIO, JIJIsSi YErO MCIOIb3YIOT COBMEIIEHHbIE
IJIaHbl MEXaHU3Ma U TOCJIEA0BATEIbHbIE TTOJIOKEHUS Ha HUX MCCIIENYEeMON TOYKHU
WM 3BEHA.

3. Ha mutane moJyio)XeHUM 3aMepsitOT MaKCUMAaJIbHBIM XOJ] TTOJI3YHA - Smax (WK
YIJIOBOM XOJ KOPOMBICHIA - Qmax). I10a0MparoT MacmTabHblii KO3OUIHUEHT U ,
KOTOpBI OO  Ug = y;, Jubo ug = kyy,, tme K - xoddduiment
POTMOPIIMOHATILHOCTH, YTOOBI TpauK TMEePEMEIICHUN BBITJISIACT HE CIHIIKOM
MEJIKO WJIU KPYITHO.

T
4. BpraucisioT Maciitad BpeMeHH: 1o (gopMmyse pU; = > The T — mnepuon
X

OJIHOTO 000pOoTa KpuBOIIWMA, C; Lx — nuuHa oTpe3ka mexay Toukamu 1 u 1 Ha
rpaduke (IuarpaMmMe) rnepeMenieHui, Mm. (CM.puc. 1, auarpamMmma nepemMenieHui ).

21 60
Tak kax mepuos 7" MOXHO BBIUMCIHUTEL 1O Gopmynam T =— wm T = — (¢),
wq n

r7le ®1— YIJoBas CKOPOCTh KpHBOIIMMA, 1/c; N1 — dacToTra BpalieHUs
KpHUBOIIHUIIA, 00/MHH, TO MaciITad BpeMEHU
2m 60
U = = (c/mm).

Wi Ly nqLy
5. TI'padmueckum nuddepeHnupoBanrnemM Trpaduka TEpeMENIeHUH CTPOST
rpaduK CKOPOCTH UCCIEAYEMON TOUKH:
Macmtab CKOpOCTH BBIBOJAT M3 YCJIOBHS, YTO CKOPOCTh MCCIEIYEeMOU TOUYKH

SBIISICTCS POM3BOHON MEPEMEIIECHUS S TI0 BPEMEHH:
=85 _ dOsky _asdys _ b5 o
at  d(xepe)  pedxe U .
3mech mpeamoiaraercsa, YTo ~MacmTad —TMepeMenieHuM [y U MaciTad
BPEMEHU [; SBISIIOTCS TIOCTOSTHHBIMHU BenuuuHamMu. Jlyis moctpoenusi rpaduka
ckopoctedi (cM. puc.l) BbIOMpaeTcs IIOJIIOCHOE paccTosHue Ny MPOU3BOJIBHOM

JUIMHBL. PekoMeHIyeTcsl ero BeMunHy BBIOMpaTh B npeaenax hy=15...35 mm; Tak

y u ls Y hs  (m/c
Kak tga; = =, 10, UV = — - tga; = —=— = [, ), OTCI0Ja [, = ——, (—)
hy Ut Ut hy Uehy \Mm

6. I'padbmueckum muddepennupoBanuemM rpaduka cKOpocTeil cTposT rpaduk
ycKkopeHuit. Macmtad yCKOpPEeHHs, BBIBOJI KOTOPOTO aHAJIOTHYCH MPEABIIYIIECMY,

BBIUHCIIACTCS 1O popmyiie
_ K m/c?
Ha (=)

- uchg' \ mMm




Jnst moctpoeHust rpaguka yckopeHui (cM. puc.l) BbIOMpaeTcs MONIOCHOE
paccrosiaue ha; ero pekoMenayercs npuHUMAaTh B mpeaenax ha=15...35 Mmm

Ilpumeuanue: rpaduku (IuarpaMmbl) MEpPEeMENICHUN, CKOPOCTEH U YCKOpPEHU
CTposiITCA APYr mnona aApyroMm. /[lmda omnpeneneHus BEJIWYUHBI CKOPOCTH WU
YCKOpPEHHS B KaKOM-JIMOO TIOJIO)KEHUM TOYKUA WJIM 3BE€HA HEOOXOAMMO JUTUHY
OpIMHATHI COOTBETCTBYIOIIETO rpaduka  YMHOXHUTh HA  macmTab
Uy, WU (L, COOTBETCTBEHHO.
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Puc.1. CoBmeniénHble MiIaHBl MEXaHU3Ma, IpauKH NepeMeIIeHIH, CKOPOCTEH U YCKOPEHHH




KoMmuiekr 3aganuii pacyeTHO-rpaguuecKkux pador:
PI'P Ne 4 "IlocTrpoeHue miiaHa ycKopeHuil rpado-aHaIMTHYeCKUM MeToaoM "

[Topsimok moCcTpoeHUs MJIaHa YCKOPEHUH aHAJIOTHYEH TUIaHy cKopocTel. To ecTs,
MTOCTPOUB IJIaH YCKOPEHHI BEIYIIEro 3B€Ha, CTPOUM IOCIIEN0BATENbHO IIJIaH YCKOPEHUIA
JUTS1 BCEX CTPYKTYPHBIX rpynn Accypa, BXOASIIUX B COCTaB MEXaHU3MA.

[Topsimok BeimoaHenus: PI'P.
1. ®opmupyem UCXOTHBIC TaHHbBIE

-JIJIMHBI 3B€HBEB: | | |
it oA A, 'BD H JIp.

n{'m
-yIJIOBask CKOPOCTD BEAYILETO 3B€HA (KPUBOIIKIIA) (W = —

2o ban/c

2. BekTop ycKkopeHHs TOUKH A MpeacTaBiIsieT COO0M reOMETPHUECKYI0 CYMMY BEKTOpa
yckopeHHs TOYKH O U CKOPOCTH OTHOCUTEIBHOTO BPAIlaTEIbHOTO ABMKCHHS TOUKH A
BOKpYT TO4YkH O

dy = do + Ao = do + Ao + djo = Ao (1)

VckopeHust Ao (CTOMKa HEMOABIKHA) M Ay o (KPMBOILKIT JIBHXKETCS C MOCTOSHHOMN YIIIOBOM
CKOPOCTBIO) PAaBHBI HYJII0. Y CKOPEHUE ) NapajliesibHO 3BeHy OA ¥ HalpaBIIEHO K
LEHTPY BpalleHust 3TOro 3BeHa. OTKIAABIBAEM OTPE30K P,d = MM.

Y ckopeHue Touku 4 KpUBOLIUIIA ONpeelisieM 1Mo GopmyIe:

ay = ap = (w1)? - lpg = m/c? 2)

3. lanee cTposATCSA YCKOPEHUS TOUYEK B MOCIIEIOBATEILHOCTH MPUCOCTUHEHUS
CTPYKTYPHBIX rpymi. [Ipu 3TOM 3anmuchIBaroTCs U TpadUuecKy pemarTcs YpaBHEHUS
OTIpeIeNICHHs] YCKOPEHUN TOUEK JJIsl OMPEIIICHHOT'0 BH/Ia CTPYKTYPHOM TPYIIIBI U3
Tabauyw 2.2.

4. TTocne moBTOpPeHUS 1.3 ISl BCEX CTPYKTYPHBIX TPYII 3aMePseM JUTHHBI TIOTYYSHHBIX
OTPE3KOB, YMHOXKaeM MX Ha MaciTabubIil koddduruent. [lomydaem 3HaueHus
aOCOJTFOTHBIX U OTHOCUTEIBHBIX YCKOPSHHH TOYCK MexaHU3Ma. Pe3ybTaTsl pacuéToB
3aHOCUM B Ta0MIly. 3Has JIMHEWHBIC YCKOPEHUSI OMIPEICIIM YTIIOBbIE YCKOPEHUS U TAKKe
3aHOCUM B Ta0JHILY.

Pasmep Ha Bennunna HampaBnenue
Bennunna yrioBas 5 o
OOGo3HaueHu | maHe HaumenoBanue CKOPOCTH, ¢ JYTOBOH CTPEIKH
o CKODPOCTH, CKOPOCTb
€ Ha IJIaHE | CKopocTell, | cKkopocTH
M/c 3BEHA
MM
ak, MPOTHB YaCOBOU
paa aA 82 &) = ] = CTpeJ'IKI/I
AB
Apa II0 4aCOBOMH
ab apa &5 g =—"-=
lig CTpEJIKU
pab ag &4

6. OdopmiisieM oTueT



Tabnuya 2.2 Céoonas mabauya niano8 yCKopeHutl
2 nopsioxa

cmpykmypnuix epynn Accypa |l knacca

aHo: w;=const. [locrpours IIY:a, -?
1 P A

IIM
Pay’

\ F/\

' IOA, a’
/

IHepBuunsblii mexanusm (IIM)
Iry:
&§=0= dy,=d} ll 0OAor AKO,
a; = wi - Log,
cTpouM M u3 noJitoca [1¥p,.

BBB

HMano: ay. IToctpouts ITY crp.rp. BBB (1 BI’II[?): Apa, €4 Agcr ERC -7

- - - -

ag = Qy -|—arBlA + ang & =aBA

7 nosoc (+)A —a' —IBA 1BA b BA ™ Lpa
(.)B 5> o -n ->T ;() _J‘BAnJ‘BC’ T

N noawc cT.C g = dere +age  + dpe £np = ZBC
— — —1BC BC ™ |

pU ||BC BC

n _ ,.2 . n _ ,.2 .
agy = wip *Lpy,age = wpc

BBII

&B - C_iA + C_l)rBlA

7 noJiroc (1)A —a' ——IBA

\ moJiroc cT. B

(1)B

HMano: ay. lloctpouts ITY ctp.rp. BBII (2 BUaa): agy, €g4,apg -?

n _ , 2 .
apa = Wyp " Lpa

T
_ A9p4

A
,()b'=LpsNlpc,
€A =

Lpa




Hano: a,. Hocrpouts ITY crp.rp. BIIB (3 BuA2): a,,5, €45, 4,4, -7

BIIB
L ~KOp OTH
A, = An, T4y * G,
J— ()Al — 1A,B A, B I —
()AZ \, B - _ 2 >N >T ,(.)az—lABn"AB’
MOJIFOCCT. Ag, = Aerp  + a4, + dy,p
Pv  ——IA,B Hhab
noo_ 2 .
Aa,p = Wi " Lasp — Cha
o . . » €AB = 7
Ay, = &7 WgB " Vg4, 2P

HMano: a,. IMocrpouts ITY crp.rp. BIII (4 Buna): a, p,ay, 4, -?

BIIII :
#AC pal
1
@ T [ ICB e
Al,Az_,AB :I Pa
ap W 2A ’
w4 v V. 05’__
C ! T77777 //CB //OA/ : C I
. crB |
7 noJtoc (+)A , "
()4, OA) - == T Oag=l, cnlls, @ = 0.
N IOOCCT. B [ dy, = derp  +dps |
- ICB




KoMmuiekT 3aganuii pacyeTHo-rpaguueckux pador:

PI'P Ne 7 "CuHTe3 3BOJIbBEHTHOI0 3y04aToro 3auensjeHus"

Lox d: u d2 — TmameTpsr
JETUTETBHBIX OKPY>KHOCTEH
BE/IYIIET0 U BEIOMOTO KOJIEC
COOTBETCTBEHHO;
Loa —3amaHHas niauHa
kpuBomuna OA

Puc. 4.6. [IpuBoa HauaILHOTO
3BeHa OA:

[IpenBapuTensHO CclemyeT paccuuTaTh BCe HEOOXOAMMBIE MapaMeTphl SBOJBBEHTHOTO 3alleTUICHHUS,
cuuTas Kojieca NpPSIMO3yObIMH, HEKOPPUTHPOBAHHBIMHU (HyJIeBBIMH). B 3TOM ciydae nenuTeNbHbIE
OKPYXHOCTH Ka)KJIOTO KOJIeCa COBIAAIOT C HAUYaIbHBIMH.

Hcxonubie nanHble IS pacyeTa:

1) Loa, M — miuHa kpuBommna OA (Tabiuia K BapuaHTy 3a1aHusl);

2) M, MM — MOJIYJIb 3alleTUIeHHs (TabuIla K BAPHAHTY 3aaHu);

3) Ngw, 00./MUH — YKCIIO 0O0POTOB Beaymiero Bana (tadm. 1.11);

4) Ngy, 00./MHUH — YKCI0 000POTOB BegoMoro Baja (tabu. 1.11);

5) a = 20° — yrou 3aremicHus;

6) ha” = 1 — k0> PUIHEHT BBHICOTHI FOJOBKH 3y0a;

7) ¢ =0,25 — ko3 QHUIHEHT PaaNATBHOTO 3a30Pa.

Onpeodensem ocnosHble napamempsl 3ayenieHus.
W3 0cHOBHO# TeopeMbl 3aLeIICHUS TSl KPYTJIBbIX KOJIEC CIeAyeT:

. W1 Ty Zy
[jp=—=—= + —
_ Wy Ty A
3Ha4yuT, epeaTOYHOE OTHOIICHUE I12:
. _nNn
o = /2. (1)
nB;[
Yucno 3y0beB BeIOMOTO (BTOPOTO) KOJIeca ONPEACIIIeTCS 110 3aBUCUMOCTH:
_d,
Zr= =22, (2)
m

rae 02 = 2Los — tMaMeTp IeTUTEIbHOM OKPYKHOCTH BEIOMOTO KoJjieca. HUCIo 3yObeB BEAYIIETO KoJeca:

21= L2, 3)
li2
Yucno 3y0beB BenyLIero Kojeca He00X0IMMO OKPYTJIUTG JI0 11E€JI0r0 3HAaUEHUSI.
JlnameTp NeTuTeNbHOM OKPY)KHOCTH Beyliero komeca:  (4)
di = mzy.
JlnaMeTphl OKPYKHOCTEN BEPIINH 3yObeB:
dai =m(z1 + 2);
daz = m(z2 + 2).
JlnaMeTpsl OKPY>KHOCTEH BIIAJIUH:
dfy = m(z1 - 2,5); (6)
df2 = m(z2 — 2,5).
BricoTa ronosku 3yb0a:
h. = h,"m. (7)

(5)



BricoTa HOXKM 3y0a:

hi = (h,” + c’)m. (8)
[ITar 3aneruienys o JeNUTEIbHON OKPYKHOCTHU:
p = mm. 9
Tommumna 3y6a S ¥ UpHHA BIIAIMHEI € 10 ISTUTEbHON OKPYKHOCTH:
s=e= P =" (10)
2 2
Me:xoceBoe pacCcTosAHuC:
a=0102=0,5m(Z1 + Z,). (11)

Bce PpaCCUUTAHHBIC W 3aJaHHBLIC ITApaMETpPbl 3alCIUICHUA JOJUKHBI ObITh 3aHECEHHI B Ta6JII/III€,
PACIIOJIOKCHHYIO Ha YIJIOBBIM IITAMIIOM YCPTEKaA 3aALCIIIICHUA.
OcHoOBHbBIE A AMETPLI 3alCIVICHUSA

Bennuuna
O6o03Haue | Pasmepn
HaumenoBanue Konec | Konec
HUE OCTh
ol 02

Moyib m MM
Uucno 3yoneB z T
JnameTp nenutenbHOI
OKPY)KHOCTH d MM
JlmaMeTp OKpY>KHOCTH da MM
BEPIIHH
JlmaMeTp OKpY>KHOCTH ds MM
BITaJIMH
[ar 3anemyieHus no
NEJIUTEILHOU
OKPY>KHOCTHU p MM
VYroi 3amerieHus o rpan 20 20
Koaddumment BicoTs
rOJIOBKH 3y0a ha — 1 1
Koaddumument
paguabHOTO 3a30pa ¢’ - 0,25 0,25
Koaddumument € —
MIEPEKPBITHS

[TocTpoeHue 3BOTBBEHTHOTO 3y04YaTOro 3aleraeHuss He0OX0IMMO MPOBOIUTH B CIIEAYIOLIEM MOPSAKE:
1. [IpoBecTu JIMHUIO LIEHTPOB KOJIEC

2. C yyeToM BBIOpaHHOTO MaciTaba OTJIOKHUTH HA JTMHUU LIEHTPOB MeXoceBoe paccrosiHue aw = 0102
(puc. 4.2).

—
—
d &
()] P 0,
i .
|
Puc. 4.2. JIunus uenrpos O102 1 1eIUTENBHBIE OKPYKHOCTH
¢ quamerpamu di u d2




3. U3 uentpoB kosiec O1 1 O POBECTH JICIUTEIBHBIC OKPYKHOCTH ¢ pamuycamu 1 = 0,5 diu r2 =
0,5 d2 (cm. puc. 4.2). DT OKPY)KHOCTH JIOJDKHBI KacaThCsl IPYr Jpyra B TOYKe P, jexauiell Ha JIMHUU
LEHTPOB U HAa3bIBAEMOM TIOJIIOCOM 3alICTIICHHUS.

4. TlpoBecT OKPY)KHOCTH BEPUIMH M OKPYKHOCTH BMaJUH Kaxa0ro Kosieca. OKpYKHOCTb BEpIIMH
OJTHOTO KoJieca HE JIOJKHA KacaThCsl M, TeM OoJjiee, mepecekaTb OKPYXKHOCTb BIIAIMH JPYroro Koieca.
PaccTosHue MeXIy HUMHM IO JIMHHH LEHTPOB JOIKHO OBITH PaBHO PagMalbHOMY 3a30py ¢ = ¢ M (puc.
4.3).

5. Uepes nomitoc P npoBectu KacareiabHyHo (T — t) K JenuTenbHbIM OKPY)KHOCTSAM MEPIEHAUKYISIPHO K
JIMHUU LEHTPOB KoJiec (puc. 4.4).

da] dl =

d f\ dN

°

0,

Ay

Puc. 4.3. Okpy>XHOCTH BEpIITUH U BIIauH 3yObEB KOJEC

6. Uepes momroc P mop yrioM a (yros 3areruieHds) TPOBECTH JMHUIO 3areruieHnst N — N. Haxmon
JUHUM 3alleTJICHHUs] TI0 OTHOILIEHUIO K KacaTenbHOU (t — t), mo yacoBO¥ WM MPOTHB YacOBOM CTPEJIKH,
3aBUCHUT OT HalpaBlieHUsl BpaiieHus kojec (cMm. puc. 4.4). Hakmon nunHuum (N — N) OpPOTHUBOMOJOKEH
HaIpPAaBJICHUIO BPAIlIeHUs BEIYIIETO KoJieca U COBIAAAET C HApaBlICHUEM BpalleHHs BEJIOMOTO KoJeca.

7. VI3 ieHTpoB KoJiec OMyCTUTh neprneHaukyisippl O1M u O2N k nmuHuu 3anerieHus (cM. puc. 4.4).

8. IIpoBecT OCHOBHBIE OKpY)KHOCTH ¢ auameTpamu do1 = 201M u doz =20:N (cm. puc. 4.4). Ilpu
3TOM JIMHUS 3aleTICHUS SBISIETCS KacaTeIbHOW K OCHOBHBIM OKPY>KHOCTSIM.

n & t

daz
dal

0, —

Cx

Puc. 4.4. [loctpoenue kacarenbHol t — t, TMHKYM 3anieTIeHust N — N



Y OCHOBHBIX OKPYXHOCTEH 3y0UaThiX Kojec

9. Ha OCHOBHBIX OKPY)XHOCTSIX (B CTOpPOHE OT ToOJitoca P) CTpOsITCS 3BOJBBEHTHI — KpPHUBBIE,
dbopmupyromue npoduiIh KakI0ro 3yda koec 3anerienus (puc. 4.5).

OTMeTHB Ha OCHOBHOM OKPY)KHOCTH TOUKY ) — Hayasio (KOpEHb) 3BOJILBEHTBI, OT HEE OTKIIAABIBAIOTCS 110
OCHOBHOM OKPYKHOCTH Heckobko (10 10) paBabix myr 0-1; 1-2; 2-3; 34 u tak nmanee mmHoi 8...10 Mm.
Uepe3 mnoJydeHHbIE TOYKHM IPOBOJASTCS KacaTeJIbHbIE K OCHOBHOW OKpPYKHOCTSM M Ha Kaxaou
KacaTelbHOW OTKJIAJBIBAETCS CTOJIBKO YT, CKOJBKO pa3MEUIaeTcsi OT TOYKM KacaHUsl A0 KOPHS
HBOJILBEHTHI (Ha EPBOM KacaTeslbHOM — oHa qyra 1-1', Ha BTOpoii — aBe ayru 2—2', Ha TpeTbel — Tpu 3—
3'u 1.1.). [lomyueHHble Ha KacaTeabHBIX JUHUAX TOUkU 1'...10" (puc. 4.5) coequHSIOTCS IIaBHON KPUBOU
— DSBOJIbBEHTOW, Hayajio KOTOPOW MJOKHO ObIThb B KOopHe. llomydyeHHas TakuM o00pa3oM KpuBas
(aBoJIbBEHTA) sIBiIsieTCS TpoduiieM 3yda kosieca. Ha ygacTke OT OCHOBHOM OKPYXHOCTH JI0 OKPYKHOCTH
BMaJuH npoduis 3yda 00pa3oBaH pajuaibHON MPSMON, KOTOPAsi COMPATAETCA ¢ OKPYKHOCTHIO BMAJIUH
nyroii paauyca p = 0,4 m.

\l

(o))

10-/9 8 76 5 43 21

T n &«

1 da|

d
do,
ds,

L 1)

Puc. 4.5. I[locTtpoeHue 3BOILBEHTHOTO TTpodris 3yda mepBoro
(Bemymero) koseca u mabnoHa 3yda

10. ITo mocTpoeHHBIM MPOQUIAM U3rOTABIUBAIOTCS MAOIOHBI 3yObEB TOJIIMHON S MO AETUTENbHBIM
OKpY)KHOCTsIM. Jlyisl ympolleHus H3roTOBIEHUS Npoduieil 3yObeB HEO0OXOIUMO MOCTPOUTH TOJBKO
MOJIOBUHY 3y0a Ka)k7oro KoJsieca (JieByro wiM mpaByto). Ha puc. 4.5 npuBeaeHa MeToauka MOCTPOSHUS
JIEBOM MOJIOBUHBI 3y0a BEIYIEro KoJieca.

11. Ilo nmenuTeNnbHBIM OKPY)KHOCTSIM pa3MeyaeTcsl IIar 3allelyeHus M OTKIAJbIBaeTCs TOJIIMHA
3yObeB S u mMpHuHa BraauHbl €. C moMolbko malioHa U JieKana BbluepuuBaroTcs npoduin 3...4 3yobes
KaX/I0T0 KoJjieca (JUIs KaXJ0ro Kojeca HeoOXOJMMO HM3rOTOBUTH CBO I1a0iioH 3y0a). BrruepumBanue
3yObeB HEOOXOMMO HAYMHATh OT IOJII0CA, B KOTOPOM JIOJKHO OBITh KacaHue BYX 3yObeB (BeIyIIero u
BeZIoMoro Kosiec). Jlpyrue 3yObsi JOKHBI KacaTbes APYT ApYyra TOJIBKO 10 JMHUU 3aneryieHus (puc. 4.6).

IIpounu 3yObeB OOBOJATCS CIUIOLIHBIMH OCHOBHBIMHM JIMHUSIMH. Bce ocTainbHBIE NMOCTpOEHMS
BBITOJIHAIOTCS TOHKUMU CIUIOIIHBIMU JIMHUSMHU.

[Tocne mocTpoeHus 3aleryieHus IBYX KoJieC HEOOXOAMMO OIpeneuTh KO3()OUIIUEHT MepeKPhITUS &
KoJiec 1o ¢opmyiie

aa

£= ——-,
p(cosa)

(4.12)



rae C/{ — akTuBHBIN yyacTOK JuHuU 3anemienus. Touka C (Hadaso
y4acTKa) — TOUKa MepeceueHusi OKPY>KHOCTH BEPIIMH BEJOMOTO
(BTOpOTrO) KOJIECa ¢ JIMHUEH 3aleruieHus N — N, Touka /{ (KoHel
y4acTKa) — TOUKa MepeceueHus] OKPY)KHOCTH BEPIINH BEIYIIETO
(mepBoro) KoJieca ¢ JUHUEH 3allCTICHUS.

Puc. 4.6. DBoJIbBEHTHOE 3aIleTUICHUE 3y0UaThIX KOJIEC



PacuerHo-rpaduueckas padora Ne 9

KunemaTnueckuii aHaIu3 M CHHTE3 CJI0KHBIX 3y04aThIX MeXaHNU3MOB
(Mcxonubie nanusie o 3M k KypcoBoii padore mo TMM)

1.Texauueckoe 3agaHue

Kunemamuuecxuii ananu3: o 3aJaHHOM BXOTHOM CKOPOCTH M YUCITY 3yObEB KOJIEC HAUTH MEepeAaTOuYHOE
OTHOIICHUC MEXaHN3Ma aHAJINTHUYCCKUM U Fpa(l)I/ILIeCKI/IM CHOCO6OM, BBIYUCIIUTH HOFpGIHHOCTI)
rpaduyeckoro noctpoeHusi. HemsBecTHbIe yrcia 3yObeB HAUTH U3 YCIIOBHUS COOCHOCTH.

Kunemamuueckuii cunme3s: 1o 3aJJaHHBIM BXOJJHOM M BBIXOJIHOW CKOPOCTEH MeXaHu3Ma (M1, Wewix),
MoayItto 3areruieHus (M) u auciy careuutoB (K) mono0pars yuciio 3yOpeB Kojiec 3y0uaToro MexaHu3mMa B
COOTBETCTBHUH C YCIIOBUEM COOCHOCTH, YCIIOBHEM COCEJICTBA U YCIIOBUEM COOPKH.

CuHTe3 NJIAHETAPHOr0 MeXaHHU3Ma
CuHTe3 IIaHEeTapHOr0 MexaHH3Ma 3aKiovaercs B Moxdope uncen 3yObeB ero KoIEc TakuM 00pa3oM, YTOOBI
YJOBJIETBOPUTH CIAEAYIOUIUM YCIOBUSIM:
1) 3amaHHOMY MEpPEIATOYHOMY OTHOIIICHUIO;
2) YCIOBHIO COOCHOCTH;
3) YCIOBHIO COCEICTBA;
4) ycrmoBuio COOpKH;
5) yCIIOBHIO MPAaBUIILHOTO 3alICTUICHHS
Obecneuumsv oOanHOe nepeoamouHoe OMHOWieHUe — TIonoOpaTh uMclia 3yObeB Tak, YTOOBI

NepeaTOYHOE OTHOLIEHHE PeNyKTopa ObLIO paBHO TpeOyeMOMY WIM HAXOJWJIOCh Obl B JHMANa3oHE €ro
JOIMYyCTUMBIX 3HaYECHUH.

Yenoeue coocnocmu TpebGyer, 4TOOBI TpU COBMANEHUM OCEW IIEHTPAIbHBIX KOJIEC M BOAMIA
o0ecneunBasioCch 3aleTNIEHUE CAaTeJUIUTOB C LIEHTPAIbHBIMU KOJIECAMH.

Yenoeue coceocmea tpedyer, uToOBI MEXy OKPYKHOCTSIMH BBICTYIIOB 3yObEB COCEIHUX CATEJUIUTOB
cymiectBoBasl 3a30p. OOBIYHO B pEeAyKTOpax C IeJbI0 YMEHbBIIEHUS Harpy30K Ha 3yObs Kojiec u
JMHAMHYECKON YpaBHOBEIIEHHOCTH MEXaHW3Ma yCTAaHABJIMBAIOT HE OJIMH, a HECKOJIbKO careuiuToB. OHU
JOJIKHBI yCTAaHABJIMBATHCS TOJ PaBHBIMU YIJIaMH, PAcHojiaratbCsd B OJHOW IUJIOCKOCTH, a OKPYXHOCTHU
BEpPIIHMH CATEJTUTOB HE JOJIKHBI ITEPECeKaThCsl.

Ji1s cobmoieHNsI 3TOTO YCIIOBUSI TpeOyeTcsl yIOBIECTBOPUTH CJIEIYIOIIUM HEPaBEHCTBAM:

T 1,42
sin =—>—2—— (upu BHyTPEHHEM 3all€IUIEHUH CATEILIUTOB C LEHTPAIbHBIM KOJecoM), rae K — uucio
Zl + 22
CaTEJUINTOB.

Ycnosue CﬁOpK”.’ CymMMa 3Y6LCB HCHTPAJIBHBIX KOJIEC NOOJIKHA OBITh KpaTHa 4YHUCITY CaTCJIJIMTOB.
Ycnopue PaBHBIX YIJIOB MCXKAY CaTCIINTAaMU Tpe6yeT OJHOBPCMCECHHOTO 3alCINICHUA BCECX CATCIIJIMTOB C
HEHTPAJIbHBIMU KOJIECCaMU IIpU CUMMETPUYHOM PACIHOJIOKCHUN 30H 3alCIIIICHHA. 910 YCJIOBHUC CBA3aHO C
TEM, YTO c60p1<a MCXaHN3Ma HE BCCTJd BO3MOIKHA, IIOCJIC YCTAHOBKHU IICPBOI'0 CATCIJIMTA IMOCJICAYHOIIUC
MOTYT HE COBIIAJaTh C BIIaIUHAMHU OAHOI'O U3 NCHTPAJIBHBIX KOJICC.

Ycnoeue npagunwvnozo 3auennenus — ycnoBue OTCYTCTBUSL 3aKIMHUBAHUSL M OTCYTCTBHS
uHTepepeHIn 3yobeB. [Ipn HOpMabHOM 3alleTuIeHud 0e3 CMEIeHHs PU BHEIIHEM 3aleTICHUH Zmin>17,
a TIpH BHYTPEHHEM Zmin>60.



2. BapuanTsl 3a1aHuil coziepkat cxemy 3M, HCXOHbIE JaHHbIE /111 KHHEMATHYECKOIo aHain3a (1paBas
YacTh TAOJIMIIBI) M MCXOHBIC JaHHBIC JUIsl KKHEMATUYECKOr0 CHHTe3a (JIeBasi 4acTh TaOJIHIIbI)

Bapuanr 1

75

JlaHHbIE U1 CUHTE3a

JlaHHble U1 aHaMM3a

N (O W | M K (O Z1 Z> 23 ” Z5 Zs
Bap | l/c | l/c | mm l/c
1 1 [314[10 |2 |3 |314 |17 |34 |60 |34 |48 |-
///%
Z W= 2 302 |9 3 2 | 302 | 18 38 |56 |32 |42 |-
L . 3 284 | 8 2 1 |284 |19 42 |52 |30 |38 |-
s
W% <Zr
Bapuant 2
- JlaHHBIE Ul CUHTE3a JlaHHBIE IS aHAIM3a
ZZLOEQ—) 3 N |on |owm M K o, 122 (2 1 Z 12 |2 |2
- z Bap | l/c | l/c | mm /¢
w7 , s 1 [300]24 [4 [3]300[34 [22 |- |81 |19 |32
[— 1 —
= i 2 314 {20 |5 2 | 314 | 35 21 | - 82 |18 | 32
L7
- , 3 300 |28 |5 1 |300 | 36 20 | - 83 |17 | 34
24 T ZE
Bapwuanrt 3
I 3
JlaHHbIE /TSI CHHTE3a JlanHble 115 aHaIM3a
Z 2 —_— N ()7 Ogpix m K Oy Zl ZZ 23 Z4 Zs Ze
H__ Bap | l/c | l/c | mm 1/c
-+ : 1 | 29829 |25 |3 |298 |20 |- |104]| 18 [0 |28
% 2
|:x — 2 300 |24 |3 4 1300 | 22 40 | - 19 |0 32
Fls 3 303 (28 [35 3 [303 |26 - 126 |20 | O 36
g ol— Z6

Bapuanr 4




JlaHHbIE U1 CUHTE3a

JlaHHble U1 aHAIM3a

. Zo3 T 26 N (O Oppx | M K | o Z1 Zs Z3 Zy Zs Zs
Zo — | 4 Bap | l/c | l/c | MM 1/c
T y” ’ 1 300 |76 |4 2 | 300 | 34 25 |41 |- 18 | 36
Z7_ , ; 2 300 | 5 3 3 [ 300 | 35 20 |42 |- 19 | 38
w e AL 3 314176 |35 |1 | 314 |36 30 |43 | - 20 | 40
Bapuanr 5
Z5_ L 7 JlaHHEIE U1 CHHTE3A JlauHbIe [UIg aHaIu3a
N (O34 Mppix | M K Oy Zl Zz Z3 Z4 Z5 Ze
—1 -T2 Bap | l/c | l/c | mm 1/c
#H
< e 1 100 | 5 4 3 | 100 | 17 34 |28 |38 |26 |-
2 99 7 3 3 199 19 38 |28 |40 |28 |-
— Z 3 | 14811 |2 |3 |148 |20 |40 |28 |42 |30 |-
Fer=
& LT __Z7
Bapwuant 6
Fa T 2 JlaHHBIE [/ CHHTE3a JlaHHbIE 115 aHAIHM3A
— Zs N (o [owx [Mm [Klow |20 |22 [Z3 |20 |Z5 | Z
Yy ==—p Bap | l/c | l/c | mm 1/c
W ~ 5 1 300 | 13 2 3 [ 300 | 17 34 |28 |- 18 | 41
—— 3 —
27 £5 2 150 | 9 3 3 [ 150 | 19 38 |28 |- 19 |42
3 150 | 12 4 3 [ 150 | 20 40 | 28 | - 20 | 44
_—
Bapuant 7
JlaHHbIe [T CHHTE3a JlaHHble 15 aHAIM3a
15 N |on lom |m K o, 12 (2 12 1z 2 |2
g Bap | l/c | l/c | mm l/c
1 102 | 7 35 (3 [102 | 20 - 10 18 {28 |0
2
2 151 | 11 4 4 151 | 22 40 | - 19 {32 |0
3 148 | 105 | 3 3 | 148 | 26 - 9 |20 | 36

Bapuanr 8




JlaHHbIE U1 CUHTE3a

JlaHHble U1 aHAIM3a

N (O Oppx | M K (O™ Z1 Z> Z3 Zy Zs Zs
Bap | l/c | l/c | Mm l/c
3 135|115 | 4 3 | 135 21 | 34 | — 81 | 19 | 32
)
Bapuant 9
JlaHHEIE IS CHHTE3A JlauHbIe [UIg aHaIu3a
N (O34 Mppix | M K Oy Zl Zz Z3 Z4 Z5 Ze
Bap | l/c | l/c | mm 1/c
2 300 [ 84 |3 2 | 300 19 28 | 71 ) o4 | 68
3 300 | 10 3 3 | 300 20 30 | 76 ) 26 | 72
Bapwuant 10
— /5 JlaHHbIe U1 CHHTE3a JlaHHbIE 17151 aHATH3a
77 N ®p | Opx | M K | o, Z; Zy | Zs |Zs |Zs | Zs
==+ Bap | I/c | l/c | mm 1/c
17 1 76 6 25 |3 |76 20 - 104 | 18 | O 28
= * = |[2 [100]|9 |3 |4 100 |22 |40 |- |19 |0 |32
’ 3
- 3 140 | 11 | 4 3 | 140 | 26 - 126 |20 | O 36
Bapuant 11
L 5_ P JlaHHBIE TSI CHHTE3a JlanHbIC 15 aHATM3a
N Oy Ogpix | M K Oy Z1 Z> Z3 Za Zs Zs
-+ T2 Bap | l/c | l/c | mm l/c
1 H
— fz=, ) 1 115078 13 |3 1150 | 24 | 38 (88|34 | — | 86
1 L 2 (10215 14 12 102 | 25 | 40 | 92 | 36 | — | 89
73
wr 8 |76 |4 |3 |4 |76 | 26 |42 |9 |38| - |90
Fe—=
Z6 T A 77

BapI/IaHT 12




JlaHHbIE U1 CUHTE3a

JlaHHble U1 aHAIM3a

N (O Oppx | M K (O™ Z1 Z> Z3 Zy Zs Zs
Bap | l/c | l/c | Mm l/c
1 300 |16 |4 2 1300 | 65 — 120160 1| 24 | 17
2 (30218 |3 131302 68 | _ | 2254|2618
3 314120 |4 1 | 314 71 _ | 24|68 | 28 | 19
T T
Bapuanr 13
L5 JlaHHbIe I CUHTE3A JlaHHbIe I aHaIM3a
7 N [o: [ow |[Mm [Klox [Z2 [Z2 [Z [Z [Z5 |2
=T == Bap | l/c | l/c | mm 1/c
2T ¢ T/ 1 [105]7 |4 |4 10526 |- |126]20 |0 |36
% =2 [100[5 |5 |3 |100 |22 |40 |- |19 |0 |32
- 3
wrt - 3 75 |16 |4 4 |75 20 - 104 | 18 | 0 28
Z1 |
S
Bapwuanr 14
73 JlaHHbIe U1 CHHTE3a JlaHHBIE 17151 aHAJTH3a
g e N | ox |om | M K |on |21 |2 |2 |2 |25 | Ze
+ y . Bap | l/c | l/c | mm 1/c
w7 :
: 75 11150 115 14 14 [150 | 23 | 32| - | 78| 21|31
Z7
1 1 3 280 (14 |5 4 | 280 5 130 — [ 76| 231 30
7T 1 5
Bapuant 15
JlaHHbIE TS CHHTE3a JlaHHble 1 aHAIM3a
N Oy Ogpix | M K Oy Z1 Z> Z3 Za Zs Zs
= Bap | l/c | l/c | Mm 1/c
1 |314114 |35 |3 |314| 15 | 31| 26| 34| — | 86
] 2 |300 11 |4 13 /300 | 19 |32 |28 (36| - |89
P . - 3 310 {15 |3 2 | 310 20 133130 38| - | 90
W7




NIK: YK-2

TECT IO HPEAMETY TEOPUSI MEXAHU3MOB U MALIUH (TMM)
30 Bompocos
Paznenén Ha 3 ypoBHS CII0KHOCTH

I yposenr — BA3OBBIH (50%) — 15 Bonpocos
(3adanus 3axpvimoco muna, 86160p 00HO20 omeema)
Yro Takoe MexaHU3M?

A) CoBOKYNTHOCTb T€Jl, IEPENAIOIINX IBUKEHUE

B) DnekTpuueckas 1iens

C) UudopmarimoHHas cuctema

D) I'eomerpuueckas purypa

3BEHO — 3T0...

A) MatepuaiibHas TOUKa

B) XKéctkoe Teno nnm cucrema Tes, IBUKYIUXCS KaK eUHOE 1LEJI0e
C) TosnbKo HEMOABMKHAS OTIOpa

D) Tonbko noaBukHast OCh

[Tapa 3BeHbEB Ha3bIBAECTCSI KHHEMATHYECKOW, €CIIH. ..
A) Ilepenaér suepruto

B) OrpannunBaeT OTHOCUTEIHLHOE IBIDKCHHE

C) Umeer sneKkTpudecKOe COCTUHEHHE

D) Ilpencrasnser coboii peraar

CKoJBKO cTerneHel cBo00IbI UMeeT CBOOOIHOE TBEPOE TEIIO B TNIOCKOCTHU?
A)l

B) 2

O3

D)6

Ban — 3710 51eMeHT, npegHa3HaYeHHbIN JUIS. . .

A) Qukcanuu aeranen

B) [lepenaun kpyTsIero MOMeHTa

C) PerynupoBaHus 4acTOThI

D) Uzmepenust cuiibl

[apaupHas napa odbecrevynBacr. . .

A) JIBa mocTymnaTeabHbIX IBHKCHHS

B) OnHo BpamiarenbHOe ABUKEHUE

C) Tpu crenieHu cBOOOIBI

D) Ilonnoe 3akpernenue

OCHOBHOM NOKa3aTellb KAYECTBA MEPEeAAUN IBUKECHUS —
A) Bec mexann3ma

B) [lepenaTounoe oTHOIIEHHE

C) CroumocTh

D) Iiger

Uro sBRsieTCS BXOAHBIM 3B€HOM MeXaHU3Ma?

A) 3BeHO, OKa3bIBAIOIIEE COMPOTHUBIICHHUE

B) 3BeHo, koTOpOMY 3a7a€TCs IBUKEHHE

C) 3BeHO 1 peryaupoOBKU YaCTOTHI

D) HenoasuxHast onopa

Ilepenauya — 3TO yCTpPOMCTBO JIAl. ..

A) Ycunenus myma

B) [lepenaun u npeobpa3oBaHus ABUKECHUS

C) Oxytax1eHUs1 CUCTEMBI


FreeText
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D) Vnepxanus Harpy3ku

TunuyHel IpUMep pbI4akHOTO MEXaHU3Ma

A) JIBuraTenb BHYTPEHHETO CTOPaHUS

B) Hoxxnautip

C) Nuapormmuaap

D) Hacoc

Benyiee 386HO — 3TO 3BEHO. ..

A) Cratuunoe

B) JIBmwxymieecst Mo BO3ICHCTBHEM BHEITHETO HCTOYHHUKA
C) Coenunsironiee ABE nepeaavn

D) Haxopsimieecs: B HETIOABIKHOM Tape

Cxema MexaHu3Ma — 3T0...

A) Pucynox 6e3 pazmepoB

B) I'eomeTpuueckoe npeacTaBieHue 3BEHbEB U Nap
C) Mopenp U3 TIacTUiIMHA

D) Matemaruueckast popmyia

KpuBommmn — 3To 3BeHO, COBEpILIAIOLIEE. . .

A) IloctynarenpHoe JBUKEHHE

B) BpamarensHoe IBMKEHHE BOKPYT HEMOABMYKHOW OCH
C) Bubpanuu

D) Jlepopmarmro

Uro Ha3bIBalOT pbryaroM?

A) CrepxeHb, Bpalaronuics BOKPYT TOYKA OMOPHI
B) JIto0y1o npsiMyto JTUHUIO

C) Bau, coequnstomuii nepeaadn

D) MowmenT cuibl

Konenvatsiii MexaHU3M MpeoOpa3yeT IBIKCHHE:
A) IloctynarenbHoe — BpallaTenbHOE

B) BpamarensHoe — 3mekTpudeckoe

C) DnekTprueckoe — TEII0BOE

D) TemioBoe — mocTymnatenbHOe

II yposens — ITOBBIIIEHHBIN (30%) — 9 Bonpocos
(3adanus na npumerenue, NOCIE008aAMeENbHOCU)

YcTaHOBH MPaBUIIbHYIO MTOCIIEA0BATEIBHOCTh PacyéTa MeXxaHU3Ma:
1 — cocraBneHue cxembl

2 — omnpeeNneHne CTeneHe CBOOOIbI

3 — BBIOOpP MeTO/Ia aHAIIK3A

4 — BBIYMCIIEHUE KHHEMAaTHYECKUX MTapaMeTPOB

A)1-2-3-4

B) 2-1-3-4

C) 1-3-2-4

D) 3-1-2-4

YKaku IpaBIJIbHOE MPUMEHEHHE METO/1a TUTAHOB CKOPOCTEH:

A) Jlns pacuyéra 10myCKOB

B) 11 onpenenenust CKOpOCTEN TOUEK 3BEHBEB

C) s ananm3a Cuil TPEHUS

D) Jlna 6anancupoBKH

K kakoMy MexaHHU3My OTHOCHUTCS CUCTEMa «KPUBOIIMIT — HIATYH — IOPIIEHBY?
A) IlnanerapHomy

B) KpuBommmHo-1matyHHOMY

C) 3ybGuaromy



D) Prraaxknomy

Uro yBenmn4MBaeT MepeIaTouHOe OTHOIIIEHUE 3y0Uyaroi nepeaaun’?
A) YBenuueHue unciia 3yObeB BeyIIero Kojieca

B) YMmensbIienne 3y0beB BEIOMOTO

C) YBenuuenue 3y0ObeB BEIOMOTO

D) YMmeHnblieHue quamerpa Kopiryca

VYcTaHOBH COOTBETCTBHUE:

1 — IlnanerapHas nepenaua

2 — PemenHas nepenava

3 — 3yOuaras nepenava

A — Tpenue

B — 3anennenue

C — BpaiieHust OTHOCUTENBHO OCH BOJIMJIA

A) 1-A, 2-B, 3-C

B) 1-C, 2-A, 3-B

C) 1-B, 2-C, 3-A

D) 1-A, 2-C, 3-B

YacrtoTa BpallleHHs BBIXOJHOTO BaJla YBEITUIHUTCS MIPH. ..
A) YMeHbIIIEeHNU MepeIaTOYHOTO OTHOIIICHHUS

B) YBennuennn MOMeHTa CONIPOTUBIIEHUS

C) YBennueHnuu guameTpa Baja

D) Camxenun KIT/]

Yro BeIOMpaeTcs NEPBBIM MPU MPOSKTUPOBAHUU ITepeIayun?
A) LIget kopmyca

B) [lepenaTounoe oTHOIIEHHE

C) Macca marepuasnos

D) Bun nmoammmanka

Y cTaHOBH MOCIIEIOBATENFHOCTD aHAIH3a TUHAMUKHA MEXaHU3Ma!
1 — omnpezenenne NHEPLUUOHHBIX CHJT

2 — onpeneseHne yCKOPEHUH

3 — NOCTPOEHUE TIJIAHOB YCKOPEHUI

4 — COCTaBIICHUE CXEMBbI

A)4-2-3-1

B) 1-2-3-4

C) 4-3-2-1

D) 2-3-4-1

Uto rcnonb3yeTcs A1 ONpeeTeHUs] YCKOPEHUH TOYEK MeXaHu3ma?
A) Ilnan yckopeHuit

B) Tpanzuctop

C) Habop momyckoB

D) Pe3onaHcHBIN aHaIN3

111 yposens — BBICOKHM (20%) — 6 Bonpocos

JlaHO: KpUBOLIUII BPAILAETCA C TOCTOSIHHOM YIVIOBOM CKOPOCTBIO.

OO0bsicHU, TOYEMY YCKOPEHHUE TOPIIHS U3MEHSIETCS 110 HETMHEHHOMY 3aKOHY.
(OTKpHITHIN OTBET)

YcTaHOBH COOTBETCTBUE THIAM Nepeaayd U UX OCOOCHHOCTSIM:

1 — YepBsunas

2 — Ilnanerapuas

3 — llennas

A — Tlepenaya OonpIIKMX MEPEAATOYHBIX OTHOIICHUNA

B — B03MO0OXHOCTH KOMIIOHOBKH COOCHBIX BaJlOB



C — Pabora nipu O0JBIIMX PACCTOSIHUSAX MEXTYy BajJaMu

Haiign ommoky:

«YBenu4yeHue quamMeTpa BeAylieil 3Be3 bl LIETHOM nepeaayn YBeInYUBaeT MepeiaTouHoe
OTHOILICHHEY.

(OTKpBITHIN OTBET)

3agaua:

3y6uaras nepenaua umeet Zi=20 u Z>=60.

Omnpeneny nepeaTOYHOE OTHOIICHUE U €0 TUI (TTOBBIIIAOIIEee/ TTOHIIKAIOIIEE).
YcraHOBH TOCEN0BATENBHOCTD AEUCTBUM ITPU CUHTE3€ PHIYAXKHOTO MEXaHU3MA:

1 — Omnpenenenune TpeOyeMoit pyHKIIUHN TBHKEHUS

2 — BBIOOp CTPYKTYPBI MEXaHU3MaA

3 — Pacuér napamMeTpoB 3BE€HLEB

4 — IIpoBepka pabOTOCTIOCOOHOCTH MOJIEIH

A)1-2-3-4

B) 2-1-4-3

C)1-3-2-4

D) 3-2-1-4

OTKpBITHII BOIIpOC

[Touemy nnaHeTapHbIE MEepeiady MO3BOJISIOT NOMYYUTh OONbIINE TePEeaaTOYHbIE OTHOIIECHUS
IIPY KOMIIAKTHBIX pa3mepax?



Ilepeyensb Bonpocos st 3a4era mo TMM

00630p 0CHOBHBIX 6UO006 MEXAHUIMOE

- TMM kak Hay4Hasi JUCLMILUIMHA

- OCHOBHBIE MTOHATHS: MalllMHA, MEXaHU3M, KHUHEMAaTUUYECKas [1apa, KHHEMaTH4yecKas 1ellb,
3BEHO, JETab.

- Kak gensTcs mammHel o GyHKIMOHATLHOMY PU3HAKY?

- Buapl Mexann3mMoB 1o (GyHKIIMOHATIBHOMY MPU3HAKY.

- Kakue mexaHn3Mbl Ha3bIBAIOT PHIYAKHBIMU?

- B yem ocobenHOCTB 3y0UaToil mepenavn 1 KyIadykoBOrO MexaHu3Ma?

- Kaxue 3BeHbs Bceryia BXOJAT B COCTaB IIAPHUPHBIX MEXaHU3MOB?

- UeM KpHBOLINII OTINYAETCA OT KOPOMBICIIa?

- OObsicHUTE IPUHLMI PabOTHI HanOoJIee pacPOCTPAHEHHBIX PhIYaKHBIX MEXaHU3MOB?
- Uto Takoe (ppUKIMOHHBIN MEXaHU3M U Kak OH paboTaer?

- Kakue mexaHu3Mbl UMEIOT THOKHE CBA3U?

Cmpykmypa u cmpyKkmypHble cXembl MEXAHUZMOE.

- Knaccudukanms 38eHbeB

- Kunemarnueckue napel 1 ux kiaccupukarus.

- UTo Takoe «CTeTneHb MOABMXKHOCTH MeXaHu3May, (hopmysna YeObimena?

- Bun rpynmm Accypa mtockux mexanu3moB (st | kiracca 2 mopsiaka)

- OCHOBHBIE BUJIBI TNIOCKUX PHIYaKHBIX MEXaHU3MOB C HU3IIUMH TTAPaMHU.

- [IpuHiun 06pa3zoBaHus IIOCKUX PHIYaKHBIX MeXaHU3MOB. CTpYKTypHBIE rpynibl Accypa.

- Uto npeacTaBisioT co0oil CTpYKTypHas IpyIa U HayajdbHbIi MEXaHU3M?

- Kakue 3BeHbs BBIOMPAIOT B KAUECTBE HAYAJIBHBIX IPY KHHEMATUYECKOM aHaJIM3€ MexaHu3ma? -
- AIropuTM IIPOBEAEHUS CTPYKTYPHOT'O aHAJIM3a MEXaHU3Ma

Kunemamuueckuit ananus u KuHeMamuKka na0CKUX pbl4adicHblX MEXaHU3MO08 ¢ HUWUMU
KUHeMamuuyeckumu napamu

- OnumuTe nociae10BaTeIbHOCTh KHHEMAaTHUECKOTO aHaIM3a IJI0CKOro MexaHu3ma?

- [lepeuncnure MeTOABI UCCIIEOBAHUS KUHEMAaTHKH MEXaHU3MOB.

- Yro HazbiBaercs macmtabom B TMM?

- Kak onpezensirorcs CKOpOCTh U YCKOPEHHE KOHIIA KpUBOIIMIIA?

- 3anuuinTe BEeKTOPHbIE YPaBHEHUS JUIsl IOCTPOEHUS IIJIAHOB CKOPOCTEH U YCKOpEHUH 1
OOBSICHUTE UX COCTABJISAIOIINE (IIPH MOCTYyNAT., Bpallar., INIOCKOM JIBUXKEHUH, ITPH CII0KHOM
JBMKEHUH TOUKH).

- 3anuunTe ypaBHEHUs IIAHOB CKOPOCTEH M YCKOPEHUH A1 JI000H CTpyKTypHOU rpynmsl 11
KJ1acca, CoJiepKalieil BHyTPEHHIOK MOCTYaTeNbHYI0 napy?

- 3anuuinTe ypaBHEHUS IJIAHOB CKOPOCTEH U yCKOpeHUH [uis 110001 cTpykTypHOM rpymisl ||
KJ1acca, cojiepkaliei XoTst Obl 0JIHY BHELIHIOIO IIOCTYNATENbHYI0 napy?

- Kak onpezenstor BennuuHy 1 HarpasiieHue yckopenus Kopuonuca?

- B kakux ciay4asx npu HOCTPOSHUH IUIAHOB CKOPOCTEH M YCKOPEHUHN NPUMEHSIOT METOA
nogoous?

- Kak onpeznenstorcss CKOpOCTH M yCKOPEHUs LIEHTpa Macc 1maryHa?

- Kak onpenenuTs yrioBbele CKOPOCTh M YCKOPEHUE CTEPKHEBOTO 3BEHA?

-B uem 3akirouaercs MeTo]] kKuHeMaTHueckux auarpamm? ['papuueckoe nuddepeHpoBanme
(Ha mpuMepe MeTo1a XOp/)

- Kak onpezensrorcs macitaObl 0 0CSIM KOOPAMHAT IPU OCTPOSHUH Ipadrka IpOU3BOTHON?

Kunemocmamuueckuit ananusz mexanusma

-Knaccuduxanus cun, 1eicTBYIOIUX Ha 3B€Hbs] MEXaHU3MOB U MAIllMH.

- Yro sBNsieTCS OCHOBHOM 3a/1aueii KWHETOCTaTUKU MEXaHU3MOB?

- Kakue nannble 10JKHBI OBITH M3BECTHBI JUIS PELICHUS 33724 KHHETOCTATHKU?

- B uém 3akmrouaercs npunuun Janambepa?

- B uém 3akirodaeTcst mpuHLIMI 0CBOOOXKIAEMOCTH OT CBsI3€ii?

- OOBsICHUTE IPUHLIUI PABEHCTBA JICHCTBUS M TPOTUBOIACHCTBUS B KHHEMAaTHYECKHX Mapax.



- B kakux ciy4asx BO3HMKAIOT CHJIBI MHEPIIMH B MEXaHU3MaX?

- K yemy cBomTCS pacyeT MHEPIIMOHHBIX BO3ACUCTBHUI B PA3IMUHBIX CIy4asiX ABHKCHHS
3BeHbEB B TuIockocTH? [IpuBectu HeoOxoauMble (GOPMYIIBL.

- B xakoii nocnenoBaTenbHOCTH BBINOJIHSAETCS CHUIIOBOM pacueT Mmexanu3ma?

- CocTaBbTe ypaBHEHHE paBHOBECHS TPYNIBI Accypa BTOPOro Kiacca JIF000ro Buaa B BEKTOPHOM
dopme.

- Yro Takoe ypaBHOBEIIMBAIOIINI MOMEHT (ypaBHOBEIIMBaromas cuia)? M3 Kakoro ycloBusi OH
(ona) onpenensiercs?

Kunemamuka 3youamulx mexanuzmos

- [Inst yero npuMeHsOTCS 3y0uaTbie MEXaHU3MBbI?

- Uto Takoe nepeaTouHoe OTHOLIEHHE?

- Kakue 3y0uaTsie MeXaHU3MbI HAa3bIBAIOT PEYKTOPAMHU, MYJIbTUILTUKATOpAMU?

- Kak M0HO BBIpa3uTh NepeiaTouHOE OTHOILLIEHHUE B Mape 3y0uaThiX Kosec?

- Bupl 3y0uaTsix MEXaHU3MOB U Tiepeiay.

- B uém cocTout 0OCHOBHOE TOCTOMHCTBO MEXaHNW3MOB IJIAHETAPHOIO THUMHA?

- HazoBute ar1eMeHThI THIIOBOM CXE€MbI MEXaHM3Ma IJIAHETAPHOTO THIIA.

- [Ipu momo1M Kakux mapaMeTpoB MOKHO BBIPA3UTh MEPEIaTOYHOE OTHOIICHUE,?

- UTo 03HAYAIOT 3HAKU «+» U «-» B MEPEAATOUYHBIX OTHOIICHUSX?

Deonveenmuoe 3yduamoe 3ayennenue

- Uto Takoe 3BOJIbBEHTA OKPYKHOCTH, IPOU3BOISINAs IpsiMast?

- Uto Ha3bIBaeTCs MIarom Kojeca, MOyJIeM, TOJIOBKOM, HOXKKOM 3y0a?

- B xakom Mecte uzMepsieTcs TouHa 3y0a, IUpHHa BIIaJUHbI Kojieca?

- Kakumu cBoiicTBaMu o0OmagaeT nenuTeIbHas OKPYKHOCTH?

- Kak onpenensitorcs reoMmeTpuueckre pa3mMepbl 3y0uaThiX KOJIEC: paJnychl Ha4adbHBIX
OKPY)KHOCTEMN, MEKOCEBOE PACCTOSIHUE, PAJANYChl OKPYKHOCTEN BIAJUH, PAANYChl OKPYKHOCTEH
BEPILHH?

- Uto takoe ko3 PUITMEeHT BBICOTHI TOJIOBKHU 3y0a, 4eMy OH paBeH?

- Kakast OkpyXKHOCTb KOJIECa Ha3bIBAE€TCSI OCHOBHOM?

- YT0 Takoe MOJIOC 3aleIUICHUA?

- Kakue okpy»KHOCTH KOJIEC Ha3bIBAKOTCA HAYAJIbHBIMM ?

- Yto Takoe yroJi 3amernieHus?

- Uto Takoe nMHMS 3aleryieHus], paboyast yacTh (aKTUBHAs) JIMHUU 3alleTIeHus?

- Uto Takoe paaualibHBIN 3a30p, 32 CYCT Yero oH oOpa3yercs?

- Kakumu MeToamMu U3roTaBlIMBalOT SBOJILBEHTHBIE 3YObs,

- Uto Takoe peeuHbIi TPOU3BOISIINA UCXOIHBIA KOHTYpP (MHCTpYMEHTAIbHAs peiika)?
- Uto Takoe mojape3 3ydoyaToro kosieca?

- Kakoe uncio 3y0beB cunTaeTcsi MUHUMAIbHBIM, OT YEr0 OHO 3aBUCHUT?

- Kak npegotBpatuth noapes 3yduatoro xoiueca?

- Uto Takoe KOApPUIIMEHT CMEUIEHUS UCXOTHOTO KOHTYypa?

- Kakue 3y04atbie kosiéca Ha3bIBAIOTCS HYJIEBBIMU, MOJI0KHUTEIBHBIMA U OTPULIATEIHHBIMU?
- Uto Ha3biBaeTcs KOd(h(UIIMEHTOM MEPEKPHITHUS, U UTO OH XapaKTepusyeT?

- [Inst yero HazHauaroTCs KOA(G(GUIIMEHTHI CMEIICHUS TPU HApEe3aHUH 3y0UaThIX KOJIEC?
- B xakux ciydasx 3yObs KoJieca CUMTAIOT MOpe3aHHbIMU? 3a0CTPEHHBIMU?



MeToauuecKue YKa3zaHnus Ha BBINIOJTHEHUE

Kypcosoii padorsl (KP) mo TMM

Oo0mme ykazanus KypcoBOro nNpoeKTHPOBAHHUS
KypcoBas paboTa cOCTOMT U3 pacueTHO-TOSICHUTENLHOMN 3aUCKU M TpaMuecKoi YacTu, KoTopas
BBITTONTHsIETCS HA JucTax GopMata Al, A2 unm A3, B 3aBUCUMOCTH OT BBIOpaHHBIX MacIITa0OB IJIAHOB H
rpaMKoB, a TaK )K€ HX KOMIIOHOBKH.

I'paduueckast yacth KP BrmonHsercs mocpeactBom modoro rpadudeckoro makera (Kommac,
Autocad u ap.) u opopmisiercs B cooTBeTcTBUU ¢ TpeboBanusamu crangaproB ECKJI. Ha Bcex mnanax u
rpaduKax IO0KHBI OBITh yKa3aHbl MACIITAOBI.

PacueTHast yacThb BBIOTHSIETCS B BUE MOSCHUTENBHOM 3aIMCKU B COOTBETCTBUH C TPEOOBAHUSIMH,
MPEABSBISIEMbIMU K TeKCTOBBIM JlokymeHTam ['OCT 2.105-95.

[NosicHuTenbHas 3amMcka JIOJDKHA BKIKOYATh BCE YHUCIOBBIE pacydeThl, HEOOXOJMMBIC JUIS
BBHITIOJTHEHUsT PaboThl. TeKcToBas 4acTh JOKHA OrPAaHMYMBATHCS JIMIIL KPATKUMH YKa3aHUSIMH K
pacuery u CChUIKaMH Ha rpaduueckue nocrpoeHus. Bee popMynbl U ypaBHEHHS MUIIYTCS B 00IIEM BUJIE,
a 3aTeM B HHX IOJICTABIISIFOTCS HEOOXOIMMBbIE YUCIIOBBIEC 3HAUCHUSI.

Pe3ynbrathl enecooOpa3HO CBOAUTH B TaOIMIIBI. 3aMUCKy CIeAyeT MHcaTh Ha OJHOM CTOpOHE JICTa
crangapTHoro hopmara A4. 3amucka JI0JKHA OBITH B COPOIIIOPOBAHHOM BHJIE M HIMETh TUTYJIBHBIN JIHCT,
Ha KOTOPOM yKa3bIBaeTcs mudp 3amanus, Ha3Baaue padotsl, ©.M.0O. cTynenTa u mpenoaaBaTens.

YkazaHus Mo coiepKaAHNI0 U MOPSIIKY BHIMOJTHEHUsI KypPCcOBOii paGoThl.
1-it muet. KunemaTuueckuii aHAIN3 PHIYAKHOTO MeXaHN3Ma

HpI/I BBIITOJTHCHUHU IIEPBOI'O JIMCTA KP, €CJIN 3TO HeO6XOJIHMO, 110 3aJIaHHBIM YCJIOBHAM pacCUYHUTATh
pa3Mephbl 3BEHBEB TPOEKTUPYEMOro MexaHu3mMa. [Ipon3BecTy CTpYKTYpHbIH U KUHEMAaTHYECKUN aHATU3bI.
JlaHHBIC JUTS BBITOMHEHUS TEPBOro JHCTa paboThl BRIOMPAIOTCS 1O TaONWIE NAHHBIX, MPHIAraeMod K
3amannio. ['paduueckue mocTpoeHus: mpom3BecT Ha nucre Gopmarta Al. O6weMm rpadudeckoil dacTu
COCTOWT W3 ITOCTPOEHUS TIaHa TIOJIOKEHUH, TNIAHOB CKOPOCTEH, YCKOPEHN, KHHEMAaTHYECKUX JHaTrpaMM.

Ilopsinok BHINOJIHEHUS:

- [Ipon3BecTr CTPYKTYPHBIA aHAIN3 MEXaHU3Ma (B pacueTHO- MMOSICHUTEITHHON 3aITHCKE)

- OmpenennuTs HEM3BECTHBIE pa3Mephl 3BEHHEB MEXaHW3Ma 10 3aJaHHBIM YCIOBHSM (B PacyeTHO-
TTOSICHUTEITLHOM 3aIuCKe P HE0OXOTUMOCTH )

- Tloctpouth 12 moJOKEHUI MEXaHW3Ma, PABHOOTCTOSIIMX IO YIJIy TMOBOPOTA KPWBOIIWIIA; TPH
3TOM OTCUeT (HyJIeBOe MOJIoKeHNe MeXaHN3Ma) HaunHATh OT OJIHOTO M3 KpPaHUX MOIOKEHUH (110
pabodemy 3BeHy) nubo OmrkHeMy, mHO0 manmpHemy. IlomokeHust MexaHM3Ma TPOHYMEPOBATH B
HaIpaBIICHUH BpAIIEHUs] KPUBOIINTIIA (€CIIA HE 331aH0, TO IIPOTUB XOZa YaCOBOW CTPEIKH). 3BEHBS
HEOOXOANMO MTPOHYMEPOBATh, & TOYKU (IIEHTPHI MAPHUPOB, IEHTPHI THKECTH U JIp.) 0003HAUUTH
3arjaBHBIMU OyKBaMU C MHAEKCAMHU, COOTBETCTBYIOIINMH HOMEPY IMOJIOKEHNS MEXaHN3Ma.

- Iloctpouth 1mJIaHBI CKOPOCTEH M YCKOPEHUH [Js1 MOJOKEHUM MEXaHU3Ma, YKa3aHHBIX
PYKOBOAMTENEM KYpCOBOH paOoThl. [ImaHbl BEIUEPUHBAIOTCS TOHKUMU JIMHUASMH; Ha HUX JOJDKHBI OBITH
MTOKa3aHbl BCE XapaKTepPHbIEC TOUKH MEXaHM3Ma, B TOM YHCJIE U IIEHTPHI TSHKECTH 3BEHBEB.

- Ha ocHOBaHMM TIOCTPOEHHBIX IIAHOB CKOPOCTEH W YCKOPEHWH ONPENeINTh YTIOBBIE CKOPOCTH U
YTTIOBEIE YCKOPEHUS 3BEHBEB MEXaHU3Ma.

- IlocTpouTh KHHEMATHYECKHWE AWATPAMMBI TEPEMEINICHUsI, CKOPOCTH M YCKOPEHHS BBIXOIHOTO
3BEHA.

- CpaBHUTH BEIMYMHBI YCKOPEHWH, CKOPOCTEH W YTIIOBBIX CKOPOCTEH M YCKOpEHHH, MONy4YeHHBIX
METOJIOM KHHEMATHYECKUX TUarpaMM H C IIOMOIIBIO TNIAHOB CKOPOCTEH W YCKOPEHUH.

- Bce nomy4eHHbIE pe3ysIbTaThl C YKa3aHUEM H3MEPEHUN ITPUBECTH B TAOJIHIAX.

OcHoBaHWEM TS BBITOTHEHHS TIEPBOTO JIUCTA ABIISIIOTCS pacueTHO-Tpaduueckue padorsr PI'P Ne 2- 5.

2-11 uct. CUi1oBoii aHATIH3
B 3amauy cuimoBoro pacuera BXOIUT ONpefesieHHe peaKIh BO BCeX KHHEMATHYECKHX Mapax

BCIIMYMHBI YPAaBHOBCHIMBAIOMICTO MOMCHTAa MCETOAOM IIJIAHOB CHIJIL. HpI/I BBINIOJIHCHUU BTOPOr'o JIMCTa

KprOBOﬁ pa6OTBI HCMOJIB3YKOTCA JAHHBIC, MMOJYYCHHBIC B PC3YyJIbTATC KUHECMATUYCCKOI'O aHaHI/I3a(H6pBLII71

JIUCT).

Mopsiiok BHINOJHEHUSI:

- BeraepTuth 3aaHHYI0 MHIMKATOPHYIO JUArpaMMy WM rpaduK CHII TOJE3HOTO CONPOTUBIICHHUS,
MIPOU3BECTH PAa3METKy B COOTBETCTBHH C XOJOM padOdYero 3BeHa M ONMPEACTUTH CUJIBL, JICHCTBYIOIIHE HA
pabodee 3BEHO BO BCEX MOJIOKCHUSAX MEXaHU3Ma.



- OmnpenenuTh CHJIBI MHEPUUHM W MOMEHT CHUJ HWHEPIHMHM 3BCHBEB MeEXaHU3Ma, M KOTOPBIX
MOCTPOEHBI IIJIaHbI YCKOP CHHH.

- Jlns pacyeTHOrO MONOXKEHHUS OMNpEACNUTH TOJHBIE PEeaKIUH BO BCEX KHHEMATHUYECKHX IIapax
METO/IOM IIJIaHOB CHUJ (C Y4eTOM CHJI HMHEPLHUH, BECOB 3BEHBEB, CHJI JBIXKYIIMX WM IIOJIE3HOTO
CONPOTUBJICHUS), a TaK K€ YPaBHOBEIIMBAIOIINI MOMEHT M YPaBHOBEIIMBAIOUIYIO CHJIYy Ha BeXyLIeM
3BeHe (kpuBomie). [Ipy 5ToM He0OX0AUMO BBHIYEPTHTH OTAEIBHO CTPYKTYPHBIE TPYIIIBI, TOKA3aTh CHIIBI
W MOMEHTBHI, JICHCTBYIONIME HA 3BEHBS MEXaHHM3Ma, W IMOCTPOUTH IUIAHBI CHJI, OTACTBHO JUIS KaXKIOH
CTPYKTYPHOH I'DYIIIIBL.

Brimonnenue Broporo nucra ocHoBaHo Ha PI'P Ne 6.

3-if qucT. 3y0uarblii MexaHU3M

B 00BbeM sucTa BXOIUT PEIICHUE 3aJlaud CHHTE3a 3BOJBBEHTHOrO MPsAM0O3y0oro cranmaptHoro (0e3
CMEIIICHMS) 3alCTUICHUS] M1 KHHEMAaTUYECKUN aHalin3 JIM0O CHHTE3 CIIOKHOIO TUIAHETAPHOrO0 MEXaHHU3Ma.
I'padmyeckre mocTpoeHUs BBINOMHAKOTCS Ha Jmcte (opmara Al, A2 mim A3 B 3aBUCUMOCTH OT
Maciirtaba U KOMIOHOBKM. IlepBas 3amadya COAEPKHUT pacyeT U MPOCKTUPOBAHUE 3BOJIBBEHTHOIO
3alerIeHUsT Tapbl KOJieC MPOCTOM Tepenadn. Bropas - Ha ompeneleHne TMepeqaTOYHOrO OTHOIICHUS
AQHAJIUTUYECKUM M TpadHuecKMM METoJaMM B Cy4ae aHaiuM3a WIM Moadop uucia 3yObeB B Cilydae
CHHTE3a 3y0uaToro MexaHu3ma.

Tperuii JIMCT ¢ OACHEHUSIMU BBINOJHSETCS, onupasick Ha PP Ne 7, 8, 9.

Bce BolumciieHuss ¥ (OPMYIIBI C MOJCTAHOBKAMH YHCIIOBBIX 3HAYCHUH MPHUBECTH B MOSCHUTEIBHON
3aTFCKE.

B mosicHUTENBHON 3amMCKe COMOCTABUTh BCE BEIMYMHEI, OMNPEICIICHHBIC AHAIUTHYCCKAM U
rpaduyeckuM METOJaMM, a TaK K€ BBIYHUCIWTH B NPOICHTAX OIIMOKH rpaduuecKux MOCTPOCHUU IO
CpPaBHEHUIO C AHATUTUYCCKUMHU PACICTAMU.

Pa3znen 7. BapuanTsl 3a1aHuil KypcoBoOil padoThI

7.1 Iaket Ne 13apannii Kk KypcoBoii padote

Bapuant Ne 1

Puc. 1.1. CrpykrypHas cxema MexaHu3Ma K BapuanTy Ne 1

Hcxoanble 1anHbie K BapuanTy Ne 1.1

Ipennocnenuss qudpa 3a4eTHON KHIKKI

2 3 4
7 8 9

O6o3HaueHmne

D -
o o,




Loam 0,10 0,15 0,20 0,25 0,30
Lag, M 0,31 0,70 1,18 1,60 2,00
Lac, m 0,18 0,38 0,62 0,80 1,10
Lep, m 0,34 0,84 1,08 1,40 1,75
Lo, M 0,30 0,55 0,79 1,00 1,25
LrH, M 0,22 0,34 0,53 0,70 0,95
La, M 0,06 0,29 0,42 0,55 0,75
Lp,m 0,15 0,40 0,51 0,70 1,00
Le,m 0,02 0,08 0,08 0,12 0,14
La,m 0,30 0,84 0,84 1,18 1,38
Le, m 0,32 0,95 0,95 1,35 2,10

m, mm 6 8 10 12 14

Bapuant Ne 2
B
\
=
\
Puc. 1.2. CrpykTypHasi cxema MexaHnu3Ma K BapuaHty Ne 2
Hcxonnble JaHHbIE K BapHaHTY Ne 2
Tpeanocnenuss nuudpa 3a4eTHON KHHKKH
Ob6o3HaueHne
1 2 3 4 5
6 7 8 9 0

Loa, M 0,10 0,15 0,20 0,25 0,30
Lap, M 0,33 0,60 0,92 1,22 1,55
Lgo, 0,08 0,23 0,26 0,32 0,35
Lac, m 0,34 0,46 0,95 1,25 1,60
Lep, M 0,28 0,56 0,90 1,20 1,52
Lep, m 0,14 0,35 0,47 0,70 0,84
Ler, M 0,11 0,30 0,36 0,55 0,68
La, m 0,12 0,34 0,41 0,58 0,72
Lb,m 0,60 1,15 1,78 2,32 2,95
Le,m 0,26 0,30 0,60 0,90 1,15
La,m 0,14 0,32 0,70 0,95 1,24

m, MM 6 8 10 12 14

Bapuant Ne 3




Puc. 1.3. CrpykTypHast cxema MexaHu3Ma K BapuaHty Ne 1.3

Hcxonnbie 1anHbie K BapuanTy Ne 3

Ipeanocnentss nudpa 3a4eTHON KHIKKH

O06o3HaueHne 1 ) 3 2 5
6 7 8 9 0
Loa, m 0,10 0,15 0,20 0,25 0,30
Lag, M 0,32 0,58 0,88 1,16 1,46
Lac, m 0,14 0,23 0,52 0,66 0,75
Lce, m 0,14 0,33 0,47 0,60 0,76
Ler, m 0,17 0,27 0,41 0,52 0,68
Lepym 0,08 0,15 0,24 0,32 0,40
Lepm 0,16 0,37 0,51 0,66 0,81
La, m 0,21 0,42 0,62 0,84 1,00
Lb, m 0,49 0,80 1,41 1,94 2,38
Le, m 0,25 0,50 0,75 1,04 1,22
Ld, m 0,17 0,35 0,68 0,72 0,86
m, Mm 6 8 10 12 14
Bapuant Ne 4
1
- A
o

C
4

C

1.4. CrpykTypHas cxema MexaHn3Ma K BapuanTy Ne 4




Hcxonnble JaHHbIE K BapuaHTy Ne 4

Ipenmocnemnsist udpa 3a4eTHON KHIKKA
O6o3HaueHnE 1 2 3 4 5
6 7 8 9 0
Loa, m 0,10 0,15 0,20 0,25 0,30
Lag, m 0,23 0,41 0,74 0,94 1,16
Lgc, 0,20 0,41 0,63 0,81 1,02
Lep, m 0,09 0,20 0,30 0,39 0,51
Lsp, m 0,22 0,44 0,65 0,86 1,10
Lpe, m 0,19 0,25 0,50 0,70 0,88
La, m 0,04 0,08 0,12 0,15 0,21
Lb, m 0,13 0,30 0,45 0,58 0,74
Le, M 0,35 0,70 1,26 1,54 1,8
Lg, m 0,14 0,25 0,50 0,66 0,74
m, Mmm 6 8 10 12 14

Bapuant Ne 5

Puc. 1.5. CrpykrypHasi cxema MexaHnu3ma K BapuaHty Ne 5

Hcxoanble 1aHHbIE K BapuaHTy Ne 5

TIpeanocnenuss uudpa 3a4eTHON KHHKKH

Ob6o3HaueHnE 1 2 3 2 5

6 7 8 9 0
Loam 0,10 0,15 0,20 0,25 0,30
Lag, ™ 0,32 0,57 0,83 1,18 1,48
Lac,m 0,14 0,27 0,34 0,50 0,60
Lac, m 0,25 0,39 0,61 0,94 1,21
Lce, m 0,29 0,46 0,71 1,08 1,32
Lpg, m 0,25 0,34 0,68 0,96 1,18
LrH, M 0,20 0,29 0,53 0,76 0,95
Lo, M 0,30 0,60 0,87 1,18 1,46
Lb, M 0,41 0,51 0,83 1.22 1,70
Le, M 0,36 0,44 0,60 0,85 1,34
m, MM 6 8 10 12 14

Bapuant Ne 6




Puc. 1.6. CtpykrypHas cxemMa MexaHU3Ma K BapuaHTy Ne.6

Hcxonnbie 1aHHbIe K BapuaHTy Ne 6

[Ipennocnenuss uudpa 3a4eTHOH KHIKKI

Obo3HaueHne 1 2 3 4 5

6 7 8 9 0
Loa, M 0,10 0,15 0,20 0,25 0,30
Lag, ™ 0,34 0,65 0,89 1,18 1,52
Lac, m 0,31 0,38 0,84 1,06 1,48
Lap, M 0,30 0,55 0,77 1,10 1,44
Lap, M 0,14 0,20 0,24 0,32 0,44
Lpg, M 0,47 0,68 1,25 1,62 2,13
Ler m 0,15 0,18 0,38 0,52 0,68
La,m 0,16 0,33 0,60 0,72 0,80
Lo, m 0,44 0,57 1,28 1,68 2,14
Le, m 0,28 0,50 0,77 1,10 1,38
Ld, m 0,66 0,98 1,69 2,12 2,70
Le, m 0,17 0,35 0,38 0,45 0,70
m, mm 6 8 10 12 14

Bapuant Ne 7

Puc. 1.7. CtpykTypHas cxema MexaHnU3Ma K BapuaHTy Ne 7




Hcxoanbie 1aHHbIe K BapuaHTy Ne.7

Ipenmocnemnsist udpa 3a4eTHON KHIKKA

Obo3HaueHne 1 > 3 7 5

6 7 8 9 0
Lo, m 0,10 0,15 0,20 0,25 0,30
Lacim 0,31 0,70 1,18 1,60 2,00
Lgc,m 0,24 0,34 0,67 0,78 0,96
Lep, m 0,10 0,15 0,33 0,42 0,55
Lpe, m 0,48 0,68 1,58 1,89 2,42
Lpr, M 0,10 0,11 0,20 0,25 0,32
Ler, M 0,52 0,64 151 1,96 2,51
La, m 0,22 0,53 0,78 0,98 1,22
Lb, m 0,25 0,61 0,90 1,18 1,46
Le, ™ 0,45 0,77 1,35 1,86 2,24
Lg, m 0,02 0,09 0,11 0,15 0,19
m,mMmm 6 8 10 12 14

BapuanT Ne 8

Puc. 1.8. CrpykrypHasi cxema MexaHnu3ma K Bapuanty Ne 8

Hcxonnbie qaHHbIe K BapuaHTy Ne 8

Tpennocnenuss uudpa 3a4eTHON KHHKKH

Ob6o3HaueHnE 1 5 3 2 5

6 7 8 9 0
Loa, M 0,10 0,15 0,20 0,25 0,30
Lac, m 0,31 0,70 1,18 1,60 2,00
Lep, m 0,34 0,66 0,77 1,12 1,41
Lpe, M 0,08 0,11 0,15 0,18 0,22
Ler m 0,18 0,33 0,44 0,66 0,86
LFH, M 0,18 0,33 0,44 0,66 0,86
Lam 0,40 0,66 0,91 1,34 2,00
Lp,m 0,22 0,32 0,43 0,65 0,97
Le, m 0,33 0,82 0,79 0,96 1,21
Lo, 0,54 1,01 1,32 1,57 1,90

m, MM 6 8 10 12 14

BapuanTt Ne 9




Puc. 1.9. CtpykrypHas cxeMa MexaHH3Ma K BapuanTy Ne 9

Hcxonnbie qanHbIe K BapuaHTy Ne 9

[Ipennocnenuss uudpa 3a4eTHOH KHIKKI

O6o3HaueHmne 1 > 3 7 5

6 7 8 9 0
Loas u 0,10 0,15 0,20 0,25 0,30
Lac, m 0,35 0,70 1,20 1,47 1,92
Lep, M 0,21 0,50 0,67 0,92 1,19
Lce, M 0,31 0,60 1,17 1,56 1,88
Lpe, m 0,19 0,42 0,75 0,88 1,05
Lrp, m 0,24 0,39 0,86 1,10 1,32
Lew, m 0,26 0,65 0,90 1,21 1,45
La,m 0,13 0,25 0,38 0,52 0,64
Lb, M 0,16 0,28 0,65 0,70 0,94
Le, m 0,15 0,64 0,42 0,64 0,76
Ld, m 0,49 1,02 1,71 2,18 2,63

m, mm 6 8 10 12 14

Bapuant Ne 10




Puc. 1.10. CrpykrypHas cxema MexaHu3Ma K BapuanTy Ne 10

Hcxonnbie 1annbie kK Bapuanty Ne 10

Ipennocnenssis qudpa 3a4eTHON KHIKKI
O6o3HaueHnE 1 2 3 2 5
6 7 8 9 0
Loa, v 0,10 0,15 0,20 0,25 0,30
Lac, m 0,17 0,40 0,48 0,67 0,84
Lep, m 0,50 1,08 1,17 1,59 2,10
Lce, M 0,38 0,84 0,98 1,42 1,98
Lpe, m 0,20 0,43 0,48 0,61 0,74
Ler M 0,36 0,89 0,94 1,42 1,76
Lhr, M 0,23 0,63 0,37 0,64 0,82
La, m 0,02 0,06 0,06 0,09 0,11
Lb, m 0,24 0,56 0,51 0,62 0,79
Leom 0,55 1,34 1,21 1,85 2,30
m,mm 6 8 10 12 14
JonoanurteabHble 1anable k [Takery 3aganmii Ne 1
CyMma aByX VYroxa nopopora Yucino o6oporos Yucno o6opoTos
nocieaHnx uudp HAYaJILHOTO 3BEHA BEIYILEro KoJeca BE/IOMOT0 KoJieca
3a4ETHON KHI)KKH (xkpuBomna OA) Mo, Nex,
O, Tpan 00./MUH 00./MuH
0 15 220
1 30 230
2 45 350 240
3 60 250
4 75 260
5 105 270
6 120 280
7 135 400 290
8 150 300
9 165 310
10 195 320
11 210 330
12 225 450 340
13 240 350
14 255 360
15 285 370
16 300 500 380
17 315 390
18 330 400

7.2 Tlaket Ne 2 HCXOAHBIX JAHHBIX K KYPcOBOi#i padoTe




Bapuanr 1

PrryakHbIN MeXaHu3M WupukaropHas quarpamma
JIBYXIMJIMHIPOBOrOYETHIPEX TAKTHOTO JBUraTeis
JIBUTATEIS P/Pmax
BHYTPEHHETOCTOPAHUSI 1
05
C
0 b SiH
1 2 3 4 5
L =L M
OA oc 0,05 | 0,06 | 0,05 | 0,04 | 0,05
Lap=L~RM
ABCD 0,19 | 0.24 | 017 | 0,16 | 0,18
N1=2Nk,00/MuH
4600 | 4700| 5200 | 5100 | 4800
Mo=My,Kr
0,34 0,31 {0,34 | 0,32 |0,32
M3 = Mg ,Kr
0,36 0,33 {0,34 | 0,36 |0,35
‘]S]_ K M?
0,007 0,006 (0,007 | 0,005 |0,009
JSZ=JS4KF‘M2
0,002 0,003 (0,002 | 0,001 |0,002
Pmax. MITa | g 30|35 | 32| 31
d, M 0,08 | 0,07 | 0,06 | 0,06 | 0,07
6 0,05 | 0,06 | 0,06 | 0,07 | 0,06
Bapuanr 2
Cxema prIYaXHOTO MEXaHu3Ma | MHauKaTopHas AuarpaMma
JIBUTATENS JBUTATEIS
P/Pmax}
1 Z
Z
05
CH \ B
~—
I -




Loa =LoC mm 80| 70| 60| 65 | 75
LAB =LcD Mm 280|270 | 250 | 240 | 270
N1=2NK 06/MuH 2000 {1800 | 1600| 1500 | 1200
Mp=My4 ,xr 29| 32| 36| 4,2 45
Mg=M i 30 35| 32| 50 59
J Ol,KF’CM2 40| 50| 35| 8,0 15
Js 2=J krem® | 17| 25| 1,9| 40 | 95
Pmax,MIla 25| 26| 28| 24 2,7
d, mm 66 68 60 65 73
) 0,05 10,04 | 0,05| 0,04 | 0,05
Bapmuanr 3
Prraaknasrit Mexaau3Mm V- 00pa3Horo NuaaukaropHad
JBYXIHIAHAPOBOTOUETHIPEXTAKTHOTO JIrarpaMma JIBUTaTeNs
JBUTATENS BHYTPEHHETOCTOPAHHUS
P/Pmax
1eZ
05 \
B
] N d
0 05a 1s/H
Bapuanr 3 1 2 3 4 5
Lo4, m 0,08f 0,07| 0,09 0,07 0,08
LaB =L4c M 0,32 0,30 | 0,36 0,28 | 0,33
N1=NKo06/MuH 2200 | 1900 2100 1800 2000
Mp=M4 ,kr 2,5 2,8 3,0 3,3 3,6
M= - 2,7 3,0 3,3 3,6 3,9
J Sl,KF'MZ 0,12 | 0,13 | 0,24 | 0,15 | 0,16
JS2=JS4,Kr* M? 0,05| 0,07 | 0,07 | 0,08 | 0,09
Jsos0, K" M> 0,26 | 0,20| 0,16 | 0,14 | 0,12
Pmax, MIla 6,0 6,6 6,5 6,4 6,3
d, m 0,10( 0,12 0,20| 0,09 | 0,11
) 1/120 | 1/110 | 1/100| 1/120 | 1/110

Bapuanr 4




Fd
A
. H
0 e §
)
- - ® 2/3 Hd Sa
Hd
O . 1
1
N a b c loa | I aAB lois | loic | lpc | My | Mp | Fmax| &
Bap. | MM MM | MM | MM | MM MM | MM | MM | kr/M| k¢ | kH

380 | 570 | 360 | 100 | 800 550 | 280 | 424 |30 | 35 |6 0,08

1
2 | 535 | 790 | 400 | 200 | 660 580 | 340 | 280 |35 |30 |8 0,06
3 | 520 | 750 | 400 | 140 | 820 550 | 300 | 320 | 30 |40 | 4 0,09

Bapnant 5

Vi Fb

1/3 Fmax
1/6 Fmax

Fmax

1
1

07Hb | —

Hb

N amm | bvm | loa IaB Iac | lep | loip | My Mg | Fmax | &
Bap. MM MM MM | MM | MM | ki/M | kr | kH

1 165 100 80 340 420 | 250 | 240 | 25 20 | 3 0,04
2 180 90 88 375 460 | 275 | 270 | 28 22 | 35 [ 0,06
3 198 80 95 400 500 | 300 | 306 | 30 25 | 4 0,05

Bapmnanr 6

Fmax

N a b loa | 1as | lom | loic | lcomm | My Mo | Fmax | &
Bap. | MM | MM | MM | MM | MM | MM kr/m | xr | kH

1 400 | 125 | 100 | 448 176 360 1000 30 40 | 4 0,03
2 320 | 130 | 100 320 280 350 | 820 35 45 | 2 0,06
3 480 | 120 | 100 350 220 300 1200 40 50 | 2,5 0,09

Bapuanr 7



O

Fd

Fmax

2/3 Fmax

Sp
@ 0,6 Hd
Hd
FmaxKH )
5 0,06
1 6 0,04
4 0,05
N a b c loa| I'ag |l |loic [lep [my | me | mo
Bap | MM MM MM MM | MM MM MM MM Kr/M | K& KT
1 90 | 340 | 140 | 80 | 180 | 180 | 180 | 240 | 40 | 40 30
2 100 | 374 | 155 | 90 | 200 | 200 | 200 | 300 | 35 | 42 32
3 110 | 400 | 170 | 100 220 | 220 | 220 | 300 | 30 35 28

7.3 ITakeT Ne 3 HCXOMHBIX JAHHBIX K KYPCOBOii padoTe (KHHEMAaTHKA CJ0KHBIX 3y0UaThIX
MeXaHH3MOB)

Texamdeckoe 3aanue: M0 3aJaHHON BXOTHOM CKOPOCTH M YHCITY 3yOhEB KOJIEC HAlTH MepeaaToqHOe
OTHOIIICHUE ME€XaHU3Ma aHAJIUTHYCCKUM U rpa(bnquKHM CHOCOGOM, BBIYHCIIMTD NOTPEINHOCTD
rpadudeckoro mocTpoeHus. Hem3BecTHBIE Uuncia 3yOheB HAWTH U3 YCIOBHUS COOCHOCTH.

Bapuanr 1 o Bapwuanr 2
[ 1
BapuanT 3 BapuanT 4
A = 3
2z P — = Tz T 26
HT Zz =—— fem===
T T Z% T "o+ —+
Mgl | b B
Zr L T w Zi |z
= - -
= | Zs
BapuanT 5
L| Z:G: Zs
e __Z)
H
23 Z
T
Z
Zs LTI A -
Bapwuant 7 Bapuant 8




Z4
H
> = =
Z5
j m—
Bapuanr 10
J_| Zé: Zi
4 T Tz
73 Wi
7 I |

Z3
7%
= | T g
Z6 LT 177
BapuanTt 13 Bapwuant 14
N :Z_J: T
+ [, L _
w7 e
Z7 i
2T o ]
JlanHble 11 aHamM3a:
BapuanT 1
N Wy Z1 Zy |2z | Za |Zs | Zs
Bap | 1/c
1 314 | 17 34 |60 |34 |48 | -
2 302 | 18 38 |56 |32 |42 |-
3 284 | 19 42 |52 |30 |38 |-
Bapuant 2 N |on |4 |Ze |4s |Zs |Zs | Zs
Bap | l/c
1 300 | 34 22 | - 81 |19 | 32
2 314 | 35 21 | - 82 |18 | 32
3 300 | 36 20 | - 83 |17 | 34
Bapuant 3 N |o, |41 |22 |Zs |Za |Zs | Zs
Bap | l/c




1 [298[20 [- [10[18]0 |28
2 |300 |22 |40 fl 19 [0 |32
3 [303]26 |- éz 20 [0 |36
BapuanT 4 N |o |21 |22 |23 |Zs |Zs | Zs
Bap | l/c
1 30034 |25 |41 [- |18 |36
2 [300[35 [20 [42 |- |19 |38
3 [314[36 [30 [43 |- |20 |40
Bapuant 5 N |o. |21 |22 |23 |Zs |Zs | Zs
Bap | 1/c
1 100 [17 |34 |28 |38 |26 |-
2 |99 |19 (38 |28 [40 |28 |-
3 | 148 (20 |40 |28 42 |30 |-
BapuanT 6 N |o, |21 |22 |Zs |Zs |Zs | Zs
Bap | l/c
1 [300 |17 |34 |28 |- |18 |41
2 [150 [19 [38 [28 |- |19 |42
3 [150 [20 [40 [28 |- |20 |44
Bapwuant 7 N |y |41 |22 |Zs |Zsa |Zs | Zs
Bap | l/c
1 [102]20 |- %o 1828 [0
2 [151 (22 [40 |- |19 [32 |0
3 14826 |- |96 |20 |36
BapuanT 8 N |on |4y |2 |23 |24 |Zs | Zs
Bap | l/c
1 1284 | 19 |36 | - | 84|17 | 34
2 |146 | 20 | 35| - |82 |18 32
3 |135 | 21 | 34| - | 81|19 32
Bapuanr 9 N (o |21 |22 |Zs |Zs |Zs | Zs
Bap | l/c
1 1314 18 |26 | 68| - | 22| 54
2 300 | 19 | 28| 71| - |24 68
3 300 | 20 |30|76| - |26 72
Bapuant10 N |ox |21 |22 |23 |Zs |Zs | Zs
Bap | l/c
1 |34 18 (31|26|34| - |86




300

19 | 32| 28|36 | - | 89

3 310 20 | 33|30 |3 | — |90

BapuanT 11 N |o |21 |22 |23 |Zs |Zs | Zs
Bap | 1/¢c

1 |150 | 24 | 38|88 |34 | — | 86

2 102 25 40| 92|36 | - | 89

3 |76 | 26 | 42|96 |38 | - | 90

BapuanT 12 N o |2t |22 |23 |Zs |Zs | Zs
Bap | l/c

1 1300 | 65 | — | 20|60 | 24|17

2 |302| 68 | - | 22|54 26]18

3 |34 71| - | 24|68 | 28] 19

Bapuanr 13 N |o |21t |22 |23 |Zs |Zs | Zs
Bap | l/c

1 105 |26 |- éz 20 [0 |36

2 |100 |22 |40 |- |19 [0 |32

3 |75 |20 |- 4110 180 |28

Bapuanr 14 N | |41 |22 |Zs |Zs |Zs | Zs
Bap | 1/c

1 ]150 | 23 | 32| - | 78|21]31

2 |150 | o4 | 31| - | 77| 22 30

3 1280 | 25 | 30| - | 76| 23] 30
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