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BBeaenue

Hogas conmaabHO-3KOHOMIUECKas cpeja paJukajIbHO HM3MEHHIa IMOJAXO0ObI K
obpazoBaHMmO. B yueOHBI IIJIaH By30B BKJIFOYUEH P AUCIUIIINH, (GOPMUPY FOITIIX
SKOHOMUCTOR BEICIICHI KBalMH(pUKAIMU, CIOCOOHBEIX 3(p(EeKTHBHO padoTaTh B
PBIHOYHEIX OTHOIIEHHSIX. CYIIECTBEHHYIO POJIL B IIOJATOTOBKE CIIEIHAJIIICTOB
3aHnMaeT Teopusi MeXaHH3MOB H MAILIHH.

HE.J]HMH OCBOCEHHH JHCIIHIL/IHMHLBI {{TEDPHH MEXAHH3IMOB H MallHH»
HB/IHIOTCH.

e QopMupoRaHue y OyAymux OakalIaBpOB OOMIEKYIILTYPHBIX, TEXHIUECKUX,
KOHCTPY KTOPCKIUX U HCCIE0BATEILCKIIX HABLIKOB I KOMIISTEHITHI;

® nakperrieHne u 0000IeHHEe 3HAHHI, IIOJIYYEeHHBLIX CTYyJeHTaMHU IIpU
II3YUEHUN €CTECTBEHHOHAYUYHLIX I 0OIMeNHKEeHEPHBIX JUCIINIIINH,

® (O3HAKOMJIEHUE C OCHOBHBEIMU BIJIaMU MEXAHI3MOB I MAIlIUH,

® aTh 3HAHMUSI O KHHEMaTUYeCKNX M JUHAMUYECKUX XapaKTepHCTHKax
MEXaHN3MOB 1 YIPaBIIeMbIX KTHEMaTIUEeCKIX IlelIeil.

® 3aauld OCBOSHUS JUCITUILUINHEI « Teopns MeXaHU3MOB 1 MaIllH» :

® OOYyYHNTL METOJaM U aJrOpHTMaM OIIHCAHHS CTPYKTYPhl MEXaHU3MOB U X
CUCTEM,

e oOecmeuurh Oyaymux  OakalaBpOB  3HAHHAMH  OOIIUX  METOJOB
IICCIICIOBAHUS U IIPOSKTUPOBAHISI CXEM MEeXaHI3MOB,;

® OCBEeN[eHHIE IPHUHIMIOB paOOTEl OTJAENLHLIX BHJAOB MEXAaHNU3MOB H IX
B3auMojieficTBUe JIpyr ¢ JPyIoM B COCTaBe MAaIMHBI WM TeXHHYECKOIl
CUCTEMEI

¢ oOyueHHe OOmMUM MeTOoJaM MpPOBEACHUS aHalm3a M CHHTe3a THIIOBBIX
MEXaHI3MOB U CHCTEM, 00pa30BaHHLIX Ha X OCHORE;

® [IPUBUTHL CTYJEHTAM HAaBLIKHI IIPaBUILHOIO U paIlMOHAILHOTO IPUMEHEHI
METOJIOB PENISHUS KOHKPETHRIX IPaKTUUYECKIX 3ajau.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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JlabopatopHasi padora Ne 1. CTpykTypHBI€e (hopMyJibl KHHEMATHYECKHUX
LierneH.

Llenv u 3ad0auu padomspl. N3yUyeHNE OCHOBHEIX IIOJIOXKEHHUII M IIPHHIIUIIOB
CTPYKTYPHOIO aHalm3a IUJIOCKUX PhIYaXHBIX MEXaHI3MOB, 3HAKOMCTBO C
[IpaBUJIaMI  COCTAaBJIEHUS CTPYKTYPHBIX CXE€M  MEXAaHHN3MOB, VYCIIOBHBIMU
obo3HaueHIMH ux 351eMeHTOB 110 ['OCT-2.770-68, knaccuduxaiueil MEXaHI3MOB
o Accypy, HOpOBEAEHUE CTPYKTYPHOIO aHalm3a J[JId 3aJaHHOTO PEIYAXKHOIO
MeXaHII3Ma.

3HaATh:

® METOIbI ONITUMUI3AIINN B CHHTE3€ MEXAHI3MOB C IIpUMeHeHeM SBM,

® CHHTEe3a MEXaHN3MOB II0 METOY HIPpUONIDKEHUS Py HKITIII,

® CHUHTe3a IIepEJAaTOUYHBIX MEXaHN3MOB, CHUHTE3a II0 IIOJIOKEHHUAM 3BEHLEB,
CHHTE3 phlUya’kHbBIX MEXaHI3MOB,

® CHHTEe3a HaIIPaBISIOIMUX MEXaHN3MOB, KJIacCU(HUKAIIINI MEXaHU3MOB, Y3JI0B U
eTalel,

YMeTh:

® BLHIIIOIIHATH pa6GTBI B oOiacTu HE‘L}”—IHD-TEXHHT—IECKGE ACATCIIBHOCTITI 110
IIPOCKTHPOBAHHIO,

® BLIIIOJIHATE pa6DTBI B oOsacTtu H&}”—IHD—TEXHHT—IECKDEI ACATCIIBHOCTIT  IIO
TCXHHMHYCCKOMY KOHTPOIIFO B MaIlIIMMTHOCTPOCHIIH,

® TIIpUMEHATE METOAbLI IIPOBEACHIA KOMIIJIEKCHOI'O TEXHHKO-3KOHOMHYECKOIO
dHallll3a B MAIIINHOCTPOCHII JIJIA 00OCHOBaHHOI'O IIPHUHATIIA pE:H_IE:HHﬁ;

® TJTIpUMEHATH METOAbI OIITUMH3AI[II B CHHTE3€ MEXaHI3MOB,

Baajgern:

® MeTOJaMU IIPOBEJICHNS KOMIUIEKCHOI'O TEXHHUKO-3KOHOMHYECKOI'O aHalln3a JJIsd
00OCHOBAHHOTO IIPUHATU PEIICHHI,

® IILICKAHUS BO3MOXHOCTH COKpAI[eHHs I[UKJIa padoT, cOJelCTBUS IIOAIOTOBKE
Ipolecca X peajamzalii ¢ o0ecIIeueHIEM HeOOXOMMBIX TeEXHIMUECKUX JaHHBIX
B MAIllTHO CTPOUTEIILHOM ITPOU3RBO/JICTBE;

® OCHOBaMH IIPOEKTHPOBAHI MEXaHI3ZMORB CTaJuil pazpabOTK,

® MeTOJaMH CHHTE3a MEXaHI3MOB II0 METOIY MPpUONIDKEeHIS Yy HKITIIT,

AmyﬂﬂbHﬂCTL TEMBLI.
PHCCMHTI}HBHIDTEH TCOPCTHHCCKIIC OCHOBLI TCOPHI MCXAHI3MOB H MallllIH.
CDEPEMEHHDE COCTOSIHHE PKOHOMHKHN Poccuiickon (Ibe,[[epaumi[ XAdPAaKTCPH3YHOTCA

IICP CXO JaddymeHTE 0NN HOYHBIM OTHOIICHITAM JKOHOMHMYHCECKIIX C}"6LEI{TDE
«. QJEKTPOHHOW NOAMWCEID

CepmaXQ3THETBOBAHELD 1 BX O AeHIeM Poccun B MIPpOBOE XO3ICTBO.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1.1. OcHOBHble NONOMNCEHUS U NOHAMUA CMPYKMYPHO20 dAHAIU3A
Mexanuzmos. Mexanusm — cucTeMa TeEJI, IpeJHa3zHaueHHas /11 IpeoOpa3oBaHId
IBIKEHNS OJJHOT'O IWINM HECKOILKIX TBEPALIX Tell B TpeOyeMble JBUKEHUS JPYTUX
TBEP/BIX T€ll. 36eHO — TBEPJAOE TEJIO VI CUCTEMA JKECTKO CBI3aHHBIX TBEPBIX
TEJI, BXOJAINasd B COCTaR MEXaHI3Ma. Bce MEXaHI3MBI MOXKHO pacCMaTpUBaTh Kak
IpOCTpaHCTBEHHBIE. HekoTophle MeXaHH3MBEI MOJKHO pacCMaTpHUBaTL U Kak
IUIockne. IInockum HA3BIBa€TCSA MEXAaHHU3M, 3BEHbS KOTOPOro COBREPIIAIOT
IBIDKEHNS B IUIOCKOCTSX, IIapallleIbHBEIX KakoH-mudo OoJHOII  IUIOCKOCTIL
JIBM:KE€HISI 3BEHBEB MeXaHN3Ma pacCMaTPUBAETCd B CHCTEME KOOpJUHAT,
CBSI3aHHOM C OJHUM N3 3BEHLEB MEXaHH3Ma. OTO 3BE€HO HA3BIBACTCS CHMIONKOIL U
IpUHIMAETCS 3a HEHOJABIDKHOE. BX0OHOe 36eHO — 3BEHO, KOTOPOMY COOOIIaeTCs
IICXOQHOE [OBIDKCHILI, 6blXOOHOe — BHIIIOJIHAET TpeOyemMoe OBIDKECHIE.
CoequHeHNe [ABYX COIPUKACAIONINXCS 3BEHLEB, JOIYyCKarollee MX BIIOJIHE
ompeAelIeHHOEe OTHOCUTEILHOE ABIKEHUE, Ha3hbIBACTCS KUHEeMamuyieckoil napoil.

KunemaTmdaeckne mnaphbl kj1accuQUIIPYOTCS IO CISAYOMIUM IIPpU3HAKAM:
® RBIJY KOHTAaKTa 3BEHLEB — Ha BRHICIINE (C KOHTAKTOM 3BE€HBLEB II0 JIMHUH HJIU
TOUKE ), I HI3IIHE (C KOHTAaKTOM 3BE€HLEB I10 IIOBEPXHOCTI);
® XapaKTepy OTHOCHUTEILHOTO ABIKEHHU: 3BeHbeB. Huzmue KII mogpasgenatorcs
Ha BpallaTelIbHBIE, IIOCTYIIAaTEILHBIE I BUHTOBEIE,
® uyuciy cBsa3eil, HamoxxeHHBIX KII Ha oTHocurenbHoe ABmkeHHE 3BeHbeB (KII
1...5 xnaccoB);
® YUICIIy IIOABIDKHOCTEN B OTHOCHTEILHOM JABIDKCHHU 2BEeHLEB KII — Ha
KIHEMaTHIUeCKHe Iaphl ¢ 1...5 MOABIKHOCTIMU.
Hanpumep, BpamjaTenbHas 1 noctylarenbHas Kl SBiaroTcsa HUz MIMU
OJJHOIIOABIKHBIMI ITapaMU 5-ro Kjacca.

[Ipu mpoBeIeHNN TEOPETUUECKUX U SKCIEPUMEHTAJIbHBIX UCCIIEJOBAHNI
[TOJIL3YIOTCA Pa3IMUHLIMI PaCUETHBEIMI CXEMaMU 11 MOJEJIIMU MEXAHII3MOB U
MamH. OHI 0OBIYHO OTPa’KaroT TOJILKO T€ CBOIICTBA MEXAaHN3MOB 1 MAaIllHH,
KOTOPBLIE CYIIIECTBEHHO BIIAIOT Ha UCCIIEAY EMBIE XapaKTEPUCTUKNI. Tak, Ipu
aHaJIN3e CTPYKTYPBl MEXaHU3Ma HCIIOJIBL3YIOT €r0 CTPYKTYPHYIO CXEMY, IIPU
aHaJIn3e KNHEMATUKI — KMHEMAaTUYECKYIO, JUHAMUKN — JAMHAMUUYECKYFO.
CTpyKTypHas cXeMa MeXaHI3Ma JOJIKHa COoAepiKaTh HH(POPMALIIIO O YHICJIE €0
3BEHBLEB U UX B3aMHOM PacIIOIOKEHUN, BH/JIE PACIIOJIOKEHNN U Kiacce (IIu
YIICJIE MOABIDKHOCTEN ) KUHEMAaTHYeCKUX I1ap. CTPYKTYPHYIO CXeMy MeXaHN3Ma
BBIUEPUNBAIOT I10 OIIPEAEIIEHHBIM IIPaBIUIaM C UCIIOJIL30BAHUEM Y CIIOBHBIX
o0o3HaueHnl, pernaMeHTHpoBaHHBEIX [ OCT 2.770-68. HexoTophie

0003HaUeHNs, HEOOXOAUMBIC IS BRIIIOJIHCHNS JaHHOM paOOThI, IPHBE/ICHEI B
Tadm.1.1.

(I)}"HKL[HDHE’LHLHEIE BO3MOHOCTH MCXA4dHII3MA, B IICPBYHO OHCPClb,
DﬁyCHDBHEHEI HHCJIOM HD,[[EH}I{HDCTEﬁ W“: T.€. HIICJIOM HC34BIICHIMBEIX D6D6H_[EHHEIX
KDDp,[[HHﬂHWME%‘QEWG OIIPCACI/HAIOIINX 1IOJIOKCHIIC BCCX 3BCHLCB MCXAHII3MAd B

SNEKTPO NOANUCHIO
CeprubHIPOCTPAHETBEsos LR HAsIQIICHRTE W MOXKHO paccMaTpHUBaThL MEXaHH3M Kak

I p o CTPARC T BEAREI T 1 1t o3 0BaTs popmyny ComoBa- Mabinesa:
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i)
Z[G—i]ps
Wp= 6n— =1 (1.1)
rne n=(k-1) — dYNCIO NOJABIDKHBEIX 3BEHLEB MeEXaHH3Ma, kK — oOIee 4Hcio
3BEHBLER (BMECTE CO CTOIKOIl), 7 — uncno nojasmkHocTell B KII, p; — uncmo KII ¢
I IOIBIDKHOCTSIMI B MEXaHI3ME.
Eciu JBIDKEHNE 3BEHLEB MeEXaHH3Ma IIPOHCXOJUT B HapaslielIbHBIX

IUDIOCKOCTSX, TO €ro MOJXHO paccMaTpHUBaTh Kak IUIOCKHil. B »ToMm ciyudae

IO ABIKHOCTE OMNpeNeliItoT o ¢gopMmyiie YeOwlmena:
3
3n—), (3—i)pi
W, = i=1 (1.2)

HpH pacducTe IIOABIDKHOCTII MCEXaHHN3Ma B IIPOCTPaHCTBEC HED6XD,[[HMD
YUHUTBEIBATE, YTO IIPpH IIEpEXOoJE OT IINIOCKOI'O IIPSACTABIICHNA MCEXAaHH3Ma K
IIPOCTPAHCTBCHHOMY HIICJIO HDE[EH}I{HGCTﬂﬁ KaXJJOI'O 3BCHA YVBCIIMUHNBACTCA C TPECX
A0 TICSCTIH. HpH 3TOM IIOJABHKHOCTE HCKOTOPLIX IIAp MOZKCET YBCIIHNMYUHNTLCA. Tak B
INIOCKOM MCXAHII3MC C(I)EPHT—IECKHE 11 HOWINHAPHYCCKMIC IIapbl OTHOCIATCA K
OOHOIIOABIIDKHBEIM HHI3IIIIIM. B IIPOCTPAHCTBCHHOM OHH CTAaHOBATCAH. C(I)EPHT-IECHELH
— TpEXHD,[[EH}I{HDﬁ:, MITINHAPHYCCKAasA — ,[[B}"XHO,[[BH}HHDE.

BonpmuHCcTRBO MCXAaHIIZMOB, IIPHMCHAIOMIMIXCA B COBPCMCHHBIX MallllTHaX,
IMECT OJHY IIOABIKHOCTE. HpH 5TOM HOCTATOHHO 3aJ1daThb JABIKCHIC OJHOMY
3BCHY JUJIA OCYHICCTBIJICHIA BIIOJIHE OIIPCJACIICHHOI'O JABHIKCHIIA BCCX OCTAJIbHBIX.
Mexaunnzm ¢ W=1 HNCIIOJIB3YVIOT PCKCE. )_I.]IH MHOT'MIX MCXA4AHIMI3MOB IIpH pacCUcTC IIO
(I)DPM}"HE (11) I[IOJIVHAOT OTPHIOATCIIbHOC 3HAYUCHHC MM HYJIb. O,[[HaHD
AHAJIN3JBIKCHIA PACCMATPHNBACMOI'0 MEXaHI3Ma IIOKa3bBIBAaCT, YTO HYIHCIIO €I'0
HD,[[EH}HHDCTEE PaBHO CAIMHHUIIIC. Taxoe PacXxoiKJACHIC BO3HHNKACT, €CJIII B CXCMC
MCXaHI3Ma HNMCIOTCA IIOBTOPAIOIOMCCAH ILIH II3OLITOUHEIE CBI3U. [J30b1mMoOYHbIMU
HA3bIBAIOT TAKHNEC CBA311 B MCXAaHHI3MC, KOTOPEIC ,[[yﬁﬂﬂpyfﬂT YKC NMCIOIIMECCAH 11 HE
I3MCECHAKOT €TI0 pEaHBHDﬁ ITOABITX)KHOCTII. Hx BBOJAT B CTPYKTYPY MCXAaHHN3Ma C
HEJIBKO ITIOBEINICHIA €I'0 KECTKOCTH 11 TOYUHOCTH. Yucito M30BITOUHEBIX CBS3EIl d B
MCXAaHHN3ME MOHO OIIpSACIINTE IIOCIIC 3aJaHMA C€ro IIOJBIXHOCTH Wo (T-IHCT{}
WQZI):

g = Wo- Wy, (1.3)

Bemuunnaa q OlIpcAcIIZICT  CTCIICHDL CTaTHYECKOU HCOIIPCACIINMMOCTH
MCXaHH3Ma IIPpH CIJIOBOM pacHcTe.

['padpuueckoe nzoOpaxeHne SJIEMEHTOBR CTPYKTYPHEIX CXEM
Tabmma 1.1

HamnmMmenoBaHu
I padrieckoe nodpakeHIe Ha CXEMe

JOKYMEHT ROANWCAH

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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1.2. Knaccugukauus pvruaxrcHolx mexaHusmos no Accypy.

JIng mnockux MexaHmsMoB ¢ HmmmMu KII Accypom JIB. Orwlia
pa3zpaboTraHa cucTeMa KiacCH(UKAIIUIN, B KOTOPONM MEXaHH3MBEI COCTOST U3

[1EP BUUHBoMSRAEMAMOB 1 CTPYKTYPHBIX TIpyIn Accypa (TpynI HyJeBoil
CepvOHTE TEIKEOCTIN 2O e pBIYHBIAT MexaHM3MOB  (puc.1) Ha3BIBalIOT MEXaHU3M,

Bnaneneu: llebayxoBa TaTeAana AnekcadgpoBHa

COCTOAIMUI M3 JBYX 3BeHbeB: I, 0 (OHO M3 HHUX HEIMOJBUXKHOE — CTOMKaA),
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KOTOPHIE 00Opa3yroT OJIHOTIOJIBIKHY O rmapy (BpallaTeIbHYIO 15R051

IIOCTY IaTEJILHY IO ).
I <« »
Afﬁ
I 7
/
0 0
Puc.1.1
CmpykmypHaa epynna, um 2pynna Accypa — KHHEMaTHUecKas Ilellb,

KOTOpas COCTOUT N3 MOJBUKHEIX 3BEHBEBR, COEAMHEHHBIX MEXKIY COO0I HU3IMINMU
ogHonoARIDKHEIMU KII, 1 nMeeT 4nciio moJBMKHOCTEH I'PYIMIIEl (HA MI0OCKOCMIL),
paBHOE HYJIFO. 3B€HO T'PYHINLI AcCypa, BXOJAIEe B JIBE KMHEMAaTHUECKUE IIapHI,
OJHA 13 KOTOPHIX MMEET CBOOOJHEIII 3I€MEHT 3BeHa (Tadn.l.2, IyHKTUpHBIE
JIMHNUN), Ha3LEIBA€TCS no6ooKkoM. IIpn cUHTE3e MeXaH3Ma IpyIIla OPHCOEIIMHIETCS
[IOBOJKAMM K 3BEHBAM HCXOJHOIO MEXaHH3Ma. KEciau [OBOAKHN TPy
NPHUCOEINHUTE cBOOOAHBIMU 31eMeHTaMu KII k cToiike, To oOpa3yeTcs ILiockas
cTaTHJeCKN omnpeaenuMas gpepma ¢g.," =0 n
W™ =3np-2p-=0 . (1.4)

N3 BelpaxkeHnsd (1.4) momy4daroT COOTHOIIEHHE MEXJy YHCIOM 3BEHBLEB U
uncinoM KII jgma rpynn Accypa np=(2/3)psy. Ilpu pemeHum 3Toro ypaBHEHUS B
[IeJIbIX 4YHCaxX OIPEeAeIsoT HapaMeTpel I'pyInr Accypa: l-ro kmacca 2-0ro
opsAiKa — Mp=2, Pp=3 (ABYXIIOBOJKOBBIE I'PYIIILI), 1-ro kjacca 3-oro mnopsyika
— Np=4, P»=6 (TPEXIIOBOJKOBEIE TPYIIIIEI) U T.II.

CroxHag rpynna Accypa He MOXKET OBITh 00OpazoBaHa KOMOHMHAIUEH
IIPOCTLIX T'PYIII OOJIee HU3KOI0 KJjlacca UM nopsaaka. HexoTopele IpuMephl Ipy Il
Accypa 1-ro kmacca 2-ro u 3-ro HOpsAKOB IIpUBEJI€HBI B TaOI.1.2.

[Ipu CTPYKTYpHOM aHalIM3€ MEXaHN3Ma II0 ACCypy HaxoJdIT KOJIMYECTBO
IIEPBUYHBIX MEXAHI3MOB U 3BE€HBSI, 00pazyromue X, B I KJIacc rpynmn Accypa,
BXOJANINX B €ro cocTaB. UNCJIO NEPBUYHBIX MEXAaHH3MOB, BXOJIINX B COCTaB
AHAJIN3NPYEMOr0 MEXaHH3Ma, PAaBHO IOJABIKHOCTH Wy Ilociie BeIJIEIEHI
3BEHBER, 00Pa3yIOMNIX IIEPBUYHBIE MEXAHI3MEL, OIPEENISIOT COCTAR 1 BUJ TPy IIII
Accypa, aHaIm3Mpys OCTaBIIMECS 3BEHBLS, HadMHAas CO 3BEHBEB, HaMOOJIee
yJIaJICHHBIX OT MEPBHYHBIX MEXAHI3MORB. 3BEHBSI 0OBEIUHAIOT B IpyHIly Accypa U
MBICJIEHHO YJAJIAFOT €€ N3 CcXeMbl MexaHn3ma. [Ipm 3ToM ocTaBIINECS 3BEHBS
00pazyIOT MEXaHH3M C TEM K€ YHICIOM IOJBMKHOCTEH W, 1 HE M3MEHSIOT
XapaKTepa CBOET0 JBIDKECHIUS.

CTpYKTYpHBIE I'PYIIIEI AcCCypa.

AOKYMEHT MONUCAH Tabmuma 1.2
2NEKTPOHHOM NOANNCEKIO =
e BB ACEYPa- 12T Ki1dtta 2-ro mopsika (2-ro kimacca 2-ro nopsjika)® l
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* B ckoOKax yKazaH KJIacc I HOPSAOK IPYHIILI 10 KiIacCUu(pUKaIIN
.. ApToOoIeBCKOro

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

a3 T ALPUNMED, CIMDYKMYPHO20 AHANU3A PbIYANHCH 020 MEXAHUIMA.
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Ha puc. 1.3 mo0OpaxeHa CTpyKTypHasd CXeMa IUIOCKOI0 phIdakKHOI0
BOCBMU3BEHHOT'O MeXaHH3Ma, rje apadckumu mudpamu (ot O go 7)
0003HaYarOT 3BEHb:, IpIUeM CUMBOJIOM "0" — CTONKY; I OIIICHEIMI

JIATITHCKITMHI 6}"EEIMH — KHHCMATHYCCKIIC IIaPHL.

CTpYKTYpHBII I KMHEMAaTUYECKUI aHAJIN3 PEIYakHOI'0 MEXaHI3Ma.
Tabmuma 1.3

Jlpikere --ﬂ--
3BEHA EpamaTEHBHDE
MEXaHIN3Ma [IaTEJLHOE

TpaexTopin -----

LIEHTPOB OKPY JKHOCTD
IIOJIBMKHLIX ITTapHI CJIOJKHAS KpUBas
Yucio 3BeHLEB Gﬁmee

MEXaHI3Ma I10IBIKHBIX
Y1ic ravMERTHHRIBAE MATITUECK X T1ap

QNEKTPOHHOW MOANMMUCHIO
Ceprfpukar:  2C0000043E A FOGICOE: MG AHITIZM A II. I_[HJ'IHH D.

Bnangneu lllebayxoea TaTekAHa AnekcaHapoBsda
qHC.]'I(Y) IIOIBHNAKHOCTCI Ha IIJIOCKOCTIH
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MCXdHII3M4d B HPDCTPE’I.HCTEE

BH,I[HHHHH ITOABIHAHOCTE MCXdHI3MA

Hrei10 MIGLITOMHELX CBsized] g8

HpH dHAJIII3C€ MCXAHII3Mad HEOﬁXD,I[HMD OIIPpCACIIIITDE.
XdpPp4dKTCPp ABHXKCHIA CI'0O 3BCHBCB — BpallaTCJIIBHOC, IIOCTYIIATCIIBHOC HIII
INIOCKOE,

TPAaCKTOPHH HCHTPOB IIOJABHIHBEIX NIAPHNPOB — IIPpAMad, OKPYKHOCTE ILUIN
CJIIOXHAA KpHBaZi,

o0IIee YICIIO0 3BEHLER MEXaHI3Ma K U YICJIO IOABHIKHBLIX 3BEHLEB 7,
yncio KII — a1 rmockoro MexaHnsma - BpalaTelbHBIX 1 ITOCTYHATENBHBIX, I
IPOCTPAaHCTBEHHOTO — yKazaTh Mapekl H3MEHUBIINE  IIOJBHKHOCTH (B
aHaJIN3UpPyeMON MOJENN Iapa L 13 OJHOMOABIKHON IOCTYIIATEIILHONU B IUIOCKOM
MEXaHU3ME  IIpeBpallaercsd B JABYXIOJABIDKHYIO  IMUINHAPUYECKYIO B
IIPOCTPAHCTBEHHOM ),
YICJIO TIOJABIKHOCTEN Ha IIJIOCKOCTU Wy 1 B IIPOCTPAHCTBE Wip:
YIICJIO N30BITOYHBIX CBA3€I g PN 3aJaHHOI IOJABIKHOCTH W,

Pe3ynbpTaTel STOro 5Talla CTPYKTYPHOIO aHasumza s MeXaHN3Ma,
IpeJICTaBICHHOro Ha puc.l.2, npuBeaeHsl B Ta0m.1.3.

Jlanee HEOOXOUMO IIPOBECTU CTPYKTYPHEII aHAJIN3 IDIOCKOrO MeXaHU3Ma II0
Accypy. JIJ1g 3TOro onpeJerstoT, 13 KaKIX IpyIn Accypa U IIEPpBUYHBIX
MEXAaHIN3MOB COCTOUT aHAJIM3UPYEMBIIT MEXaHI3M, a TaK¥KE ero Kjiacc 1
rmopsaok. Knacc 1 nopsmok MexaHn3zMa COOTBETCTBYIOT KJIacCy U IOPSIKY

HanOoJIee CII0KHOI IpyIIEl Accypa, BXOAAINE B €ro COCTaB.

Pe3ybTaThl CTPYKTYPHOI'O aHalM3a MeEXaHN3Ma U aHalamza Ipylm Accypa
npuBeAeHsl B Ta0nm.4. B Hell ykazaHo: uncio 3BeHbeB n KII B rpymme Accypa unu

[IEPBUYHOM MeXaHN3Me, YHCIIO MOABIKHOCTEN W™ n W™, uncino m30BITOUHBIX
CBSI3EN (.

OTHU BEJIMUNHEI PACCUNTHIBAIOT 110 POPMyJIaM:

2

. 3n,, Z (3—i]pi
= — i=1 (]. . 5)
[IOKYMEHT MOAMIACAH
ANEKTPOHHOW MOANUCHIO

5
Ceprudmkar: Ef:n::rt:u:rc:-::m3E9ABBBQEEzﬁf‘f"%mﬂﬂ&@dﬂﬁgdﬁz KB_I]PT
— i=0

Bnaneneu: llleGayxoea TaTenAHa Ane BRpPOBHa (1 6)

q :p: - m;:ﬂp (17)
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Bvieoo: PaccmompenHblili. OOHONOOBUNCHBLINL 60CbMU3EEHHLINL NJIOCKUL
PulYaXCHBLIL MexaHusm ¢ Huswumu KII cocmoum u3 0OOHO2O0 NepeUYHOLO

Mexavusma u 06yx ezepynn Accypa (0OHOU O8YXNO60OKOBOIL U  OOHOIL
Mpexno6o0K060Il) U A61Aemca No Kaaccuguxkayuu Accypa mexanusmom nepeozo

Knacca mpemveco nopaoka (no xiaaccuguxkanuu Apmobone6ckoco — MexaHusMom
mpemuvez0 Kiacca,).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



CTPYKTYPHBII aHAJIN3 MEXaHn3Ma 110 ACCypy.
Tabmura 1.4

CxeMa HEpBUYHOTO CxeMa CTpYKTypHONI Cxema CTPYKTYpHOI
MeXaHI3Ma DY [T DY IITIHI

Yuci10 3BEHBER B Yucio 3BeHLEB B Yuco 3BeHLEB B
MEXaHN3MeE Ipy II1e Ipy II1e

Yucno KII B Yucno K11 B rpymme
MEXaHI3ME

[loABMKHOCTE I[loABMKHOCTE [lonBuxkHOCTE
MeXaHI3Ma I'PY IIIIBI TPV I

N30BITOUHBIE HN30BITOYHBIE MN30OBITOYHBIE
CBI3 I CBI3 U CBSI3I

KoHTpoJ/IbHbIE BOIIPOCHI:

Bompocel, m3ydaemelie " Teopuell MEXaHI3MOB U MaIlllH".
MamunHa. Bujel 1 k1accuguKaIinsg MalliH.

Mexanmm Buasl n kinaccudukammsa MeEXaHI3MOB.

3BeHO MeXaHn3Ma. Bujel 1 kinaccuUKaIIi 3BeHbEB MEXaHI3MOB.

Kunnemarudeckas I1apa. KHE‘LCCH(I)HHELL[HH KIHHCMATHHCCKIIX 1I4dP.
Kunematuueckue ICIII. BH,[[BI KITHCMATITHCECKIIX L[EHEﬁ.

HD,[[BH}KHDCTL INIOCKIIX H ITPOCTPAHCTBCHHBIX MCXAHII3MOB.

~N O W

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTtopHas padoTa Ne2.
KuHeMaTH4ecKHI1 aHAJIU3 MeXaHH3MOB.
OcHOBHBIE M0J10:KeHUs1 U MoHATHA. HazHadyeHHe n Kaaccupukams
3y0uaThIX epeaay.

Ileans padoThl: IIpoBecTH KMHEMATHUECKUI aHAJIN3? MEXAHI3MOB, YCBOUTH
OCHOBHEIE IIOJIOXKEHI U MOHATUA. OIIpeeInuTh Ha3zHadeHNe U KIacCHUKAIIIO
3yOUaTEIX Mepeay.

3HATh:

® METOJbl ONTUMHU3AIINNI B CHHTE3€ MEXaHN3MOB C IIpuMeHeHneM SBM,

® CHHTE?a MEXAaHU3MOB I10 METOAY HNpUOMIKEeHNS Yy HKITUIA;

® CHUHTe3a IIepeJaTOUYHBIX MEXaHN3MOB, CHHTE3a II0 IIOJIOKEHHUAM 3BEHLEB,
CHHTE3 phlyakHbIX MEXaHI3MOB,

® CHHTEe3a HaIIPaBISIOMUX MEXaHN3MOB, KJIacCU(UKAIIUIN MEXaHU3MOB, Y3JI0B U
neranelr,

YMeTh:

® BLIIIOJIHATH pE’LﬁDTBI B oOmactu Ha}”—IHD—TE}iHHT—IECKDﬁ ACATCIIBHOCTITI 11O
IIPOCKTHPOBAHIIO,

® BLIIIOJIHATH paE‘!DTBI B oOmactu HayT—IHD—TE}ZHHT—IECKDﬁ ACATCIIBHOCTITI  IIO
TCXHHHYCCKOMY KOHTPOJIIFO B MAaIlIMMTHOCTPOCHIIH,

® TJTIpUMEHATE METOABI IIPOBEACHIA KOMIIJIIEKCHOI'O TEXHHKO-3KOHOMIYECKOIO
dHaJIN3d B MAIIMHOCTPOCHHI JIJIA 0O0OCHOBAHHOTIO IIPHHATITA pEH_IEHHﬁ;

® IIPUMEHATE METOALI OIITIIMH3AIlIIN B CHHTE3€ MEXAaHII3MOB,

Bnangern:

® MeTOJaMU IIPOBEJICHIS KOMIUIEKCHOI'O TEXHUKO-3KOHOMUYECKOI'O aHaln3a JJIs
0OOCHOBAHHOI'O MPHHSITU PeIleHNIT,

® IRBICKAHHIS BO3MOXKHOCTH COKpallleH!s IIUKJIa padoT, COACHCTRBHS IIOATOTOBRKE
Ipollecca UX pealm3alui ¢ o0ecIeueHeM HeOOXOUMBIX TEXHHNYECKIX JaHHBIX
B MaIllTHO CTPOUTEILHOM IIPOU3BO/JICTBE,

® OCHOBaMH IIPOEKTHPOBAHUI MEXaHI3MORB CTaJuil pazpabOTKI,

® METOJaMU CUHTe3a MEXaHU3MOB II0 METOY IPpUONIIKEeHN (py HKITHIT,

AKTYa/JIbHOCTh TE€MBIL:

PaccMmaTpuBaroTcsl TeOpeTHUeCKe OCHOBBEI TEOPUU MEXAHU3MOB 1 MAaIIlHH.
CoBpeMEHHOE COCTOSHIE 3KOHOMUKHN Poccuiickoni depepannm XapakTEpU3YIOTCS
NepeXOAQd vernfion BB HOUHBIM — OTHOLIEHUAM  3KOHOMIMUECKIX  CYOBEKTOB

oo SO3HCTESEAHITE T BCOR neprpem Poccmn B MupoBoe xo3siicTBo.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



3yOuaTele mepegaul CIIykaT I Hepejadyld BpallaTeIbHOTO JBHKEHIS H
KpyTAIIEro MOMEHTa, JTHOO Il IpeoOpa3oBaHMUS BpallaTEILHOIO IBIDKCHIS B
[IOCTYyIIaTeIbHOE (3yOUaTo-peeyHoe 3alleIlJIEHIUE ).

[IpHATO cCUNTaTh MEHBIIEE KOJIECO — MIECTEPHEN, OONIBIIEE — KOJIECOM.

3yOuaTrie Iepegadunl JEIITCA 10 CISAYIOMIUM IpU3HaKaM:

a) IO B3aUMHOMY pAacIOJIOKEHHIO OcCell KoJlec: IIUIMHAPUYECKNE — OCHU
napajuieybHEL (puc. 1.4, a, 6, 2, 0), KOHIUecKe — OCH IiepecekaroTcs (puc. 1.4, e,
J/C), BUHTOBBEIE — OcCH IepekpemnuBaroTcsa (puc. 1.4, 3, u), peedHoe 3alleIlJIEHIE
(puc. 1.4, 6),

0) B 3aBUCUMOCTU OT OTHOCHUTEIBLHOTO PACIIOJIOKEHHU KOJIEC U UX BpallleHU:
BHEITHErO 3alleIlJIEHI, IpPH KOTOPOM IIapa COIpsAraeMbIX KOJIEC BpallaeTcs B
IPOTHBOIIOJIOKHOM HAaIIpaBICHUN, BHYTPEHHETo 3aleIicHud (puc. 1.4, 6) mpu
KOTOPOM HaIlpaBJIEHHI BpallleHIs 000MX KOJIeC COBIIAarOT,

B) IIO0 PACIIOJIOKEHIIO 3yObEB OTHOCUTEILHO 00pa3yromeil Kojeca: IpsaMo3y Oble
(puc. 1.4, a, 6, 6, e), xocozyorie (puc. 1.4, 2), meBponnrle (puc. 1.4, 0), c
KpUBOJIMHEMHBEIMI 3yObaMu (puc. 1.13, o, 3, 1), HenpsaAMo3yObIe Kojleca 00nagaroT
IUIABHOCTHIO I OECIITY MHOCTBEO B pabOTE, HO CJIOKHBI B H3TOTOBJICHIN,

) IO KOHCTPYKTHBHOMY MHCIIOJIHEHHIO: 3aKpHITHIE, pPa3MEIICHHBIE B
FepMETHYHOM KOpPIIyce€ M OOECII€UMBaeMBIE€ IOCTOSHHOM CMa3Koil B MAacCJISIHOMI
BaHHE (peayKTOpel M JAp.), M OTKPEITHIE Ilepegadn (0e3 CcMa3ku IWIN C
IEPUOANMIECKON CMa3KO KOHCHUCTEHTHEIMI Ma3sIMN ),

II) IO OKPYKHON CKOpOCTH U ¢ B 3alleIJICHNN. THUXOXOJHBIE ( U ¢ < 3 m/c),
cpeqHeckopocTHeIe ( U = 3...15 mM/c), OricTpoxoaubie ( U o> 15 m/c).

JlocTonHCcTBa 3yO4WaTBIX IIepejad:. IOCTOSHCTBO II€PEAATOUYHOIO YICIIA,
KOMIIaKTHOCTB, HaJeKHOCTb M JOJIITOBEUHOCTHL PaOOTHI, 3HAUNTEIbLHEIN JAUAaIlaz0H
nepegaBaeMBIX MOITHOCTEH PN IHOORIX CKOPOCTIX BpameHns, Beicokuii KIIJ] (1o
0,995).

Hepocratkn: HE0OXOANMOCTE BEICOKOIT TOUHOCTH M3TOTOBJICHUS I MOHTaXa JJIs
HOpPMAJIbHOH pabOTEl, ImyM Ipu paboT€ €O 3HAUUTEILHBIMI CKOPOCTIMI,
HEBO3MOJKHOCTEL OECCTYIIeHUaTOr0 I3MEHEHHsS IIE€peJaTOYHOIro 4YHciaa, T. €.
[IEpEJaBaEMBIX CKOPOCTEIL.

AOKYMEHT MNOANMCAH m
SNEKTPOHHOW NOAMNWCLIO )

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E i
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 1.4 Buasl 3yOuaTeIX nepegau: I — mecTepHas, 2 — koyeco;, 3 — pelika

OOKYMEHT NnoanncCAH
3NEKTPOHHOW NOANMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



m O

OcCHOBHBIE 3J1EMEHThI 3yﬁanuru 3alUCINVICHHA H HX PAacHCT

3alleryieHe ABYX KOJIeCc C OpsSIMBIMHI 3yObsSMH IIokazaHo Ha puc. 1.4 K
OCHOBHBIM 3JIEMEHTAM TaKOT0 3alleIIEHIS OTHOCSTCA:

1. Mooyaw 3auennenus

j (1.8)

rje [ — mar 3yObeB B 3allCIUICHIN, MM.
3HadyeHNI MOAYJIEH JJII BCEX IlepeJad CTaHJapTH3UPOBaHHL.

2. HayanbHple (OenUTENbHBIE) OKPYXKHOCTH IIaphkl KOJIEC — 3TO
COIIpUKAcaroIuecs] OKPYXKHOCTH, HMERoIue oO0mue ¢ 3yOdaTEIMU KOJecaMH
IICHTPEl N KaTdmuecsd OJiHa II0 Apyroil Oe3 ckonbxkeHmsd. Eciaum B Hnepegade
MEXKI[EHTPOBOE PAaCCTOSIHHE A TOYHO paBHO CyMME paJllyCOB JeNTEIbHBIX
OKPY2KHOCTEII, TO HaUaJIbHBIE U JCJINTELHBIE OKPYIKHOCTU COBIaaroT. IIpu aTom
TaMETP ACIUTEIBLHON OKPYKHOCTH ONPEACIIIOT 110 QOopMyJIe:

d —=m-z : (1.9)
7€ Z — YICJIO 3yObeR MISCTEPHH WIN KoJleca.
4. Qucno 3yo6bes MeCcTEpHU z 3aBUCUT OT €€ JuaMeTpa, MOIYJII 3alleIUICHUS I
Imara 3yObeB.
5. Bsicoma 2onoexku 3y6a — dYacTb 3y0Oa, BBICTYIIarOI[as 3a HayaJIbHYIO
OKPYIKHOCTb,
h=m (1.10)
6. Boicoma HoxMcKu 3y6a — dacThb 3yDa, pacIojIOKEHHAasi BHYTPH HadaJlbHOI
OKPYIKHOCTIL.

h=i125mi (1.11)
7. Boicoma 3y6a — pallialIbHOE PacCTOSHIE MEKY OKPYIKHOCTSIMU BEICTYIIOB 1
BIIA[IH.
h=h+h =(2,25m{ (1.12)

8. luamemp oKpyxscHocmu 6biCmiyno8 OTPaHNUNBAION[NI BEPIINHEI T'OJIOBOK

3yOLEB
DEZda+L2-hIZm-E+2-m:m-{z+2)-{. - (113)

O. luamemp okpyycHocmell 6naduH, TIPOXOAAIINI Yepe3 OCHOBAaHNSA BIANH
3yOLEB
Di:dﬁ—tﬁ-h =m-z—2,5m=m-{z—2,5 ¢ | (114)
10. IlTupuna paboueil yactu 3yoddaToro koiueca B — Ul OpsSIMO3YOBIX KOJEC
[P UHIMAIOT

B=(6...10)m (1.15)
11. Ilontoc 3auennenus P — Touka KacaHUI HadaJIbHBIX (JEINTEIbHEIX )
[IOKYMEHT MNOANUCAH OKPY JKHOCTEIL

J¥LC [ QA IC e
12, JTunus 3ayeniiehya — psMasi, 0 KOTopoil mepeMelnaercs Touka KacaHHs
anen O TIPSHKSHABIX? 3yOBeB: = IPOXOIas uepes3 IIOIIOC 3allellVIeHNs U SBIISFOINAsICS
KacaTeNIbHOI K OCHOBHEIM OKPY KHOCTSIM.



13. Ocnosnas oxpyycHocmb — OKPYIKHOCTB, pa3BepTKa KOTOPOI CIIYKUT
SBOJILBEHTHOII Ipo QIILHOI MUHUEH 3y0a. J[uaMeTp OCHOBHOII OKPY JKHOCTH
dD:da-cnscr
14. Yeon 3auennenusn o — yroa Mexay JUHUEN 3aleIUICHUSI U
[IEPIIEHNKY JLIPOM K JIMHUU IIEHTPOB Konec O1 u O-.

15. Ilepedoamounoe uucino 3yOUaToll IIepefaul OIPEIeNISIOT U3 YCIOBHS
PaBEHCTBAa OKPYXKHBIX CKOPOCTEN BEAYIIErO U BEAOMOIO KOJIECA Ha HavallbHBIX
IWIN JEIUTEIBHBIX OKPYKHOCTSIX.

Hcxomg u3 3Toro, nepeJaTouHoe YHCIIO 3yOJaToll Iepefadun, y KOTOpOIl 4acToTa
BpaIllCHISI BEIYIIEro I BEJIOMOIO KoJjieca pas3lInmyHa, IPeICTaBIIsIeT COoOOoM
CIIEIYIOIEE OTHOIIEHUE:

I (f3) Z
. Bl __  BIl__ K _ K
1= — p— o
n W d Z
BM BM Ll (¥ .
riae Ny u  ™w - wacTtora BpallleHNsI COOTBETCTBEHHO BEAVIIETO U BEIOMOTO
Kojeca, ¢ Wy . - YIJIOBas CKOPOCThL BEAYIIErOo U BEAOMOIO KOJIECa,
paj/c; dy p du _ IUaMETPhl KOJIeca U IIECTEPHIU, e mw fw — ymeno 3yObEB

KOJIeca U IEeCTEePHIL
Ilepegaua KpyTsImero MOMEHTa MOJKET OCYIIECTBIISITLCS IIOCIE0BaTeIIbHO
yepe:3 HECKOJBbKO IHap 3yOuaThIX mnepegad (MHOTOCTYIICHUATHIE PEAYKTOPHI),
KaxkJasl I3 KOTOPBIX M3MEHSEeT 4YacTOTy BpallleHHd 1 KpyTamuii MomeHT. Ecin
0003HaUNTL uepe3 1, 2 ,.., n — mepejaTouHbIE YMCIA Kaxk[oll mHaphl
(cTynmeHu), To oOIlee MepeJaTOYHOE UYHICIO MHOIOCTYIIEHUaTOll mnepegaun
(peaykTopa) Oy 1eT paBHO:
i'ﬂ:tfltfztm-tfntt
[

@

: I
,

.

;

(1.16)

SIUHUE 30L1E7/18HUT

/., Hoxka 3yoa
A7 Braduwa

> [onobka 3yoa
| ~

OOKYMEHT UDHHHEAJi J‘ !
JNERTPORROW NOAINHNCBH g
whmkaT 2C0000043E9ABSBO952205E7BAS00060000048E

o~ - "
Bnapeneu LeD3yxXoBd iITbHAHA AJIeKCaHOpoBHA
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Puc. 1.5 Cxema 3y0O4daToro zamervieHnss: A — MeXIEHTPOBOE PaCCTOSHIE, o
— YIOJI 3aleIUICHUS, P — IOJIFOC 3aleIUICHU, S — TOJI[IIHA 3y0a

‘E . _,-I ﬁn,

Puc. 1.6. Kunemarmueckas cxema 3 — CTyIIEHUATOI
3yOuaToii nepegaun (peayKropa)

3adaua. 1lo 3amaHHON KHHEMATHUYECKOIl CXeMe 3alleIUICHUS, MOIYJIFO

3alCIICHNA m, HAaCTOTC BpPAIICHIIA BCAYIICI'O BdJld nﬂll{ I KOJIIHCCTBY ByGBEE

MIECTEPEH Z; ONPEJEIIUTh BEINUNHLI OCHOBHBIX AJIEMEHTOR 3yOUaTOro 3alleIUICHIS,
NCIIoNb3y I popmynnsl (1.8 —1.16).
HcxomHple JaHHLIE II0 BapHaHTaM IIPHBEACHEI B Ta0m. 1.5 u Ha puc. 1.6
Tadonumal.b
IcxoaHble JaHHBIE /ISl PacYeTa OCHOBHbIX JIEMEHTOB
3y04aTOro 3alernJeHust

Ilapamerprl
Bapuasn m | . ’ h K
! m | ol | L A | S| Le | o MM MM M| ot
MM

1 4 116,018 (32]19(36 |24 |44

2 6 12,020 36|18 |32 |26|48

3 8 [14,0]18 (34|20 |38 |22 |42

4 10 {10,022 (40|18 |34 |28 | 52

5 12 {12,024 (40|20 |36 |20 | 38

6 8 (16,019 (38|21 |44 |18 |36

7 10 [ 15,0 12548 |20 |38 |16 28

8 14 18,032 [58 |28 | 56 | 18 | 32

9 6 20,018 4222|4620 |48

10 16 {24,040 (64 36|70 |30]50

[Ipumeuanue. J]715 iepBoIl maphl 3y OUaTHEIX KOJIEC PacCUNTATh s , De, D

I{UHTPD.HLHLIE BOIIPOCHI:

1. T1oABHAHOCTR, IJIOCKIX I IIPOCTPAHCTBEHHLIX MEXaHI3MOB.

2. CrpikiyphsniDEiORRToTe 3 MeXaHITIMOB.
Ceprudmrad. 2(HBOHHIEHEBREES FAMLEVIE TRHRODON{BNE HO CTH.
Brapgerneu: 4, WSoaviena BHICHAN RITACMATYPICCKIX 1) HHZLHHMIL
S.  IIpuHIMII 00p a30BAHHA IVIOCKHX M IIP OCTPAHCTE eHHBIX MeX AHHIMORB .

p—— S . A0 A0 SNTT - 40 (0 ANaT
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6. CtpykTypHasd knaccudpukalis Iockmx MmexanmMoR 1o JI.B . Accypy.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: Webayxora TatTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023



JlabopaTtopHas padoTa Ne3.
CwioBoi1 pacueT MEXaHHU3MOB 0e3 y4eTa TPpeHHsI B KHHEMAaTHYECKHX
napax.
Ilesib padoThl: [IpoBecTH CIIIOBOI pacueT MEXaHN3MOB O€3 yueTa TpeHI B
KITHEMATIUECKIIX Iapax.

3HaTh:

® METOJbI ONTUMU3AINNI B CUHTE3€ MEXAHI3MOB C IIpuMeHeHneM SBM,

® CHHTEe3a MEXaHN3MOB II0 METOY HNPpUONIKEHUS Py HKITHIT,

® CHUHTe3a IIEPEAATOUYHBIX MEXAHN3MOB, CHUHTE3a II0 IIOJIOKEHISAM 3BEHLEB,
CHHTE3 phlyakHbBIX MEXaHI3MOB,

® CHHTE?a HaIlPaBISIOMIIX MEXaHHI3MOB, KJIacCH(UKAIII MEeXaHU3MOB, Y3JI0B U
neranell,

YMeTh:

® BLIIIOJIHATH paE‘!DTBI B oOmactu HayT—IHD—TE}ZHHT—IECKGﬁ ACATCIIBHOCTITI  IIO
IIPOCKTHPOBAHHIO,

® BEIIIOJIHATH pELﬁDTBI B oOmactu HH}”—IHD-TEXHHT—IECKDﬁ ACATCIIEHOCTII  IIO
TCXHHMHYCCKOMY KOHTPOJIIFO B MAaIlIMMHOCTPOCHI,

® IIPUMEHATE METOABI IIPOBECACHIIA KOMIIJIEKCHOTO TEXHHKO-3KOHOMIYECKOIO
dHaJIl3d B MAIIIMHOCTPOCHMI JIJIA 00OOCHOBAHHOTO IIPHHATITA pEH_IEHHﬁ;

® IIPUMEHATE METOALI OIITIIMH3AI[IIN B CHHTE3€ MEXaHII3MOB,

Bnagern:

® MeTOJaMU IIPOBEJCHIA KOMIUIEKCHOI'O TEXHUKO-3KOHOMUUECKOI'O aHaln3a JIJId
0OOCHOBAHHOI'O IPHHSATUS PeIleHNIt,

® IILICKAHUS BO3MOJKHOCTH COKpAIeHMS I[UKJIa padoT, COAENCTBUS IIOATOTOBKE
Ipollecca UX pealm3aliui ¢ 00ecIeueHNEM HeOOXOUMBIX TEXHHNYECKIX JaHHBIX
B MAIllTHOCTPOUTEIILHOM ITPOU3BO/ICTBE,

® OCHOBaMH IIPOEKTHPOBAHI MEXaHI3MORB CTaAUll pa3paboTKIL,

® METOJaMU CUHTe3a MEXaHH3MOB II0 METOY IPUONIDKeHU (py HKITHIT,

AH’I’}’HJ’ILHHCTL TEMBLI.

PEI.CCMELTPHBE]IGTEH TCOPCTHHCCKIIC OCHOBLI TCOPHI MCXAHI3MOB H MallllIH.
CDEPEMEHHDE COCTOSIHHE PKOHOMHKHN Poccuiickon (De,uepaumi[ XAdPAaKTCPH3YHOTCA
IICPEXOJOM K PEIHOYHBIM OTHOIICHITAM JKOHOMHMYHCECKIIX C}’GLEI{TDE
X03ICTBOBAHUS U BXOXACHIICM Poccun B MIPOBOC X034ICTBO.

1. OBII[VE CBEJIEHUS

Ui EPHEROKAE  PEAYKTOPEl NPUMEHSIOT JJI1 YMEHBIIEHUS YaCTOTHI
SNEKTPOHHOW NOANWUCHLIO

CepruBR A IEEHIA o ks BEIVEAGH L 0o K PY TAIIEI0  MOMEHTA 1 IIHNPOKO HCIOJIB3YIOTCA B
Snenenera ITFTRAR® " ife AedTtitapfaTax, IPHMEHSAEMEIX B OOIMECTBEHHOM  IHTaHNIU

(}’HI’IEEPC&HBH&IE IIPHBO/, OBOIICPC3KI, MOCHHBLIC MAlllNHBI 11 T.,I[.).
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OCHOBHBEIMH YHacTIMHU peayKTopa SBJIIFOTCS. KOpIyC M 3yOuaTas mepejada c
BajJaMi 1 nogmunHukamu. KopIyc oOecnmeunBaeT peAyKTOpy HEOOXOIUMYIO
’KECTKOCTh W 3al[UIaeT 3allellJIeHNe OT BIUSHISI BHeIIHEN cpeapl. Kopiryc
COCTOUT M3 OJHON MM HECKOJILKNX dacTell. HMKHgg JacTh KopIllyca peayKTopa
Ha3bIBA€TCsI OCHOBAHUEM WM KapTEPOM, a BEPXH:AI — KpHIMIKO. Koplryc MOXKeET
OBITH BEIIIOJIHEH JINTHIM M3 UyTyHa IWIM B BIJI€ CBAPHOI KOHCTPYKIIMU 13 CTaJIN.

B nwmHApHMYEecKNX peayKTopaxX 2dJIEMEHTAMU IIepejlaull  SBIISTFOTCS
IpsIMO3yOBIe I KOCO03yOnle IIUIMHAPHYECKHE KoJeca, HacakeHHbIe Ha Ballbl U
[epeJarolie Kpy TAIINI MOMEHT OT OJTHOTO Bajla K JPyToMy.

IlepegaTouHOE UYUCIIO PEAYKTOpPA IIOKA3LIBAET, BO CKOJILKO pa3z PEIYKTOP
yMEHBIIIaeT YacTOTY Bpall[€HUs BEAOMOTIO Bajla 10 CPaBHEHUIO C BEJOMBIM.

PeyKTOpEI MOTYT OBITE OJJHOCTYII€HUYATEIMI 1 MHOT'OCTY II€HUATEI MIL.

IIepemaToyHOE YNCIIO OIMPEAEIIIFOT (POPMYIIOIN:

U =H_ﬁ
pee oy H . =H1 .. U
m 1N pee - 7
| .
rie: L 2 - mepeIaTOYUHbIE YIIciia CTY IIEHE.

IIepemaTouHOE UNCII0 3yOUaToil NepeJaun:

Z
I'Jic. 1 , 2 - ypucla 3}’6563 HICCTCPHII 1 KOJICCA,

n n
I, "2 -wyacToTa BpalleHUs OBICTPOXOJHOI0 I TIXOXOJHOTO BaJIOB
peayKTopa;
- d,+d,
a —
@ 2
MexoceBoe pacCTOSHUE: ,

rJae. r'c. I n 2 - ACJINTCIIBHBIC JHaMCTPEI HICCTCPHII I KOJICCA.

di=m z, d,=m,z,

2

N - MOAYJIb 3allCIICHIIA HDpMaHEHEIﬁ;

[ - OKpPYXKHOII MOJYJIb.

n

m=——-
cos 3

t

2

ao
P oA s 2y G
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1. HummeapmdecKuil JBY XCTYIIEHUAThII PEAYKTOP C KOCEIMU 3y ObSMH
2. VIaMepurebHBEI HHCTPY MEHT.

3. [IOPSIJTIOK IIPOBEJIEHVSI JIABOPATOPHOM PABOTEI

1. Onpenenuts Mapky peaykropa. CHATh KPBIIIKY, YTOOBI HMEThH JOCTYIL.

2. CocTaBUTh U N300pa3uThL HA MECTE CXEMY peayKTopa..

3. CocTaBUTh NOJAPOOHOE OMMCAHUE PeayKTopa:

a) kopmayc (MaTepHal, cIIocod U3roTOBJIEHHS, YHCIIO I IJIOCKOCTEH pa3bema).
b) saneMeHThl nepegay.

B) Banml (AnaMeTpEl 3JIEMEHTOB Balla O] KOJIecaMH, IIOAIIIITHIKAMI. )

I') IOAIIUITHUKY (THIILI, CMa3Ka).

4. OnpeaenuTsd IepeJaTouHOe YHUCIIO PEAyKTOpa U OTJAEIbHBIX €0 CTYIICHE.

5. OnpenenuTb MEXO0CEBOE PACCTOSHUE Yo
6. Onpe1euTh YITIEl HaKJIOHA 3y ObeB
7. OnpenennuTs JUaMETPhI BEpIINH 3YObEB.
8. 110 BEIXOMHOMY KOHITY BaJIOB OIIPEAEINTL MaKCUMAaIIbHBIN KPY TAIUIT
MOMEHT.
Kunemarndaeckas cxeMa peaykropa: (110 3aJaHIO IIPENojaBaTeNIs )

KﬂHTpﬂﬂbelE BOIIPOCKHI.

1. OCHOBHBIE BIJIBI INIOCKNX phIUYaKHBIX MEXaAHN3MOB.

2. PasHOBUAHOCTH MeXaHH3MOB (C HU3IINMU U BBICIINMHI KMHEMATHUYECKIMUI
rapaMi, INIOCKIE, IPOCTPAHCTBEHHEIE ).

3. KunemaTtudeckuil aHaIN3 MEXaHI3MOB. 3aJJaUl I CIIOCOORI X PEIICHIL

4. IImaHwl monoskKeHNIl MeXaHu3Ma, ompejeneHne KpailHmx (MEpPTBBIX )
noJjioxeHnii. MacmraOHbIl K03 QUITUEHT.

5. AHaJOru JMHENHLIX CKOPOCTEN U YCKOPEHUIL

AHAJIOTHN YITIOBBIX CKOPOCTEN M YCKOPEHUIL.

7. CucreMa JIMHENHBIX YPaBHEHNN I OIIPEACIICHIS TI0JIOXKEHNN 3BEHLER
IUIOCKOT'O IMapHUPHOTO YETHIPEX3BEHHIKA.

=

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JlabopaTtopHas padora Ned. IIpuBegeHne Macc K 3BeHY M TOUKE.
Ileans padoThl: IIpuBecTH MacChl K 3B€HY U TOUKE.

3HATB:

® METOJbl ONTUMHU3AIINNI B CHHTE3€ MEXaHN3MOB C IIpuMeHeHneM SBM,

® CHHTE?a MEXAaHU3MOB I10 METOAY HNpUOMIKEeHNS Yy HKITUIA;

® CHUHTe3a IIepeJaTOUYHBIX MEXaHN3MOB, CHHTE3a II0 IIOJIOKEHHUAM 3BEHLEB,
CHHTE3 phlyakHbIX MEXaHI3MOB,

® CHHTE?a HaIlPpaBISIOMIX MEXaHI3MOB, KJIacCH(UKAIIN MEXaHU3MOB, Y3JI0B U
neranelr,

YMeTh:

® BLIIIOJIHATH paﬁﬂTbI B oOmactu HEL}”—IHD—TEXHHT-IECKDE ACATCIIBHOCTITI 11O
IIPOCKTHPOBAHHIO,

® BLIIIOJIHATH paﬁﬂTbI B oOmactu HayT-IHD—TE}ZHHT-IECKDﬁ ACATCIIBHOCTITI  IIO
TCXHHMHYCCKOMY KOHTPOJIIFO B MAaIlIIMMTHOCTPOCHIII,

® TJTIpUMEHATE METOABI IIPOBEACHIA KOMIIJIIEKCHOI'O TEXHHKO-3KOHOMIYECKOIO
dHaJIN3d B MAIIMHOCTPOCHHI JIJIA 0O0OCHOBAHHOTIO IIPHHATITA pEH_IEHHﬁ;

® IIPUMEHATE METOALI OIITIIMH3AI[III B CHHTE3€ MEXAaHII3MOB,

Bnaangern:

® MeTOJaMU IIPOBEJICHIS KOMIUIEKCHOI'O TEXHUKO-3KOHOMUYECKOI'O aHaln3a JJIs
0OOCHOBAHHOI'O MPHHSITU PeIleHNIT,

® IRBICKAHHIS BO3MOXHOCTH COKpallleHUs IUKJIa padoT, cOACHCTBHS IIOATOTOBKE
Ipollecca UX pealm3alui ¢ o0ecIeueHeM HeOOXOUMBIX TEXHHNYECKIX JaHHBIX
B MAIllTHO CTPOUTEIILHOM IIPOMU3BO/ICTBE;

® OCHOBaMH IIPOEKTHPOBAHUI MEXaHI3MORB CTaJuil pazpabOTKI,

® METOJaMU CUHTe3a MEXaHU3MOB II0 METOY IPpUONIIKEeHN (py HKITHIT,

AH’I’}FHJ’[LHUCTL TEMDLI.

PHCCM&TI}HEH.}GTCH TCOPCTHHUCCKIIC OCHOBEI TCOPHII MCXAaHMI3MOB I MaIllIIH.
CDEPEMEHHDE COCTOSIHHE PKOHOMHUKHN Pocculickon @E,I[EPHI_IHH XdPaKTCPH3YIOTCA
IICPCXOJOM K PEIHOYHBIM OTHOIICHITAM JKOHOMHMHCCKIIX C}’6'LEKTDE
X03ICTBOBAHUS U BXOXJACHIICM Poccun B MIPOBOC XO034IICTBO.

1. OBIIUE CBEJIEHUSI
quBH‘—IHBIE PCAYKTOPEI OTHOCATCH K KAaTCI'OPHI ByﬁanD—EIIHTDEBIX I[epcaayd
M TaKX¥KC KaK JAPYITIC THIIEI PCAYKTOPOB IIPIMCHARKOTCA AJIA YMCHBIICHITA HYdCTOTEI

BpaIEHIEbyMERT YB@EEAIUCHILT  KPYTAIEr0 MOMEHTA. UYepBAUYHBIE PEIYKTOPHI
SNEKTPOHHOWN MACKIO

ceprne HPIMEHAIOT 55 OJAMOGTE OOJIBIMNX IEPEAaTOUYHBIX 4YHncell [lockoimbky
Snanentep BAAWHBIE TR PERAHTIN " ABILIIOTCA CaMOTOPMO3AIMUMICS, UX NIPUMEHSIOT IJIA

PYHYHBIX IO JABECMHEIX MCXAHII3MOB 1 JJIA yCTpGﬁCTE: I'1€ HED6}§D,[[HMH
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HEe3HAUUTEJIbLHAsA CKOPOCTh Bpalll€HNUs, KakK, JOIIYCTUM, B IIOCYJOMOEUYHON MaIllHe.

OCHOBHBIMH YacTSIMHI YEPBIUHOTO PeayKTOpa SABISIOTCSA KOPITYC 1 YEpBIUHA
mepejada ¢ BajlaMi U nogmuiHukamin. KopIryc, Takke kKak M B APYTUX THUIIAX
PEAYKTOPOB, OOecIleunBaeT HEOOXOJUMYIO KECTKOCTb, BOCIPHUHUMAET Y CIUIA,
BO3HUKAIOIINE B 3alleIUICHNN. B KopIlyce MMEIOTCs THe3Ja [OJ IIOAIINIIHUKU, a
TakiK€ OBJIEMEHTHI: PBIM-OONTHI /I IIOAbEMAa U TPAaHCIOPTUPOBKM, KpHIIIKA
CMOTPOBOT'O OKHa, OTAYIINHA, YCTPOICTBO /JI1 KOHTPOJIA YPOBHS Macja M Jp.
Kopmyc MoxeT OBITH BHIIIOJIHEH B BHJE JNUThA M3 UYyyYHHAa IUIM CBapHOU
KOHCTPYKIIUU U3 CTalIN.

B dUepBAUHOM pEAYKTOPE AdIIEMEHTAMH IEpPEJadull SBIISTEOTCS UYEPBIK U
YepBAYHOE KOJIECO.

Bo ckoJBbKO pa3 peayKTop YMEHbIIAET YacTOTY BpallleHIs BEJOMOrO Baja II0
CPaBHEHHIO C BeAyIIUM (UEpBIKOM) IIOKa3blBaeT IiepefgaTrouyHoe uducio U. B

o

YepBAYHOE MIEpeaaye: “

Z
rae. | - 4Hcio 3axoJ0B YepBsKa,

Z
2 - 4HUCJIO ByﬁhEB HCPBAYHOI'O KOJICCA.

V4 =~ 4
Yucno 3axX0J0B YepRiIKa BEHIOUPAIOT B Ipeaenax | , 4 UIICJIO 3yOhLEB

z,=27-+120
T—IEpBHT—IHDFD KOJICCAa .
ﬂﬂHHTEHEHGE MCEKOCCROC paCCTGHHHE T—IE:IJEHLIHOﬁ HEPE,I[E’LT—IHZ
d + d ) 1

a = a =—-m -(23 +q)

(0 2 i 2 N

d

d F
I'Jic. I n 2 - ACIINTCIIbHBIN JUAMCTP HCPBAKA 11 HCPBAYHOI'O KOJICCA,
m

5 - MOJYJb OCEBOII,

4 - xosdduimeHt quameTpa deprska (II0KazLIBAKOIIII YICIIO MOJIY JICH B
IEINTEILHOM JUaMETPE UEPBIKA ).

i - Uy=qrig
JlenuTeNnbHBIN JuaMeTp YepRsIKa: .
d =d +2m,
JlnameTp BEpPIINH BUTKOB UEpBsiIKa: .
d.=d;+2,4m
JlnameTp OKpYyKHOCTHU BIIQJINH: 1
OceBoil mar ueprpiaka: P—7t"Mm
y d,=z.,m
JlenUTeNnbHEIN JUaMEeTp YEPBAUYHOTO Kojleca: 2 2 .
T . d =d,+2m
NaMCTEBEPHIERH 3yObEB UEPBIIHOTO Koleca: 2
SNEKTPOHHOWN D,EII'IHEbIﬂy p
Ceptudukar: 2 D[ﬁ[ﬁdSEB,&.BBBQEEEDSETBAEDDD%DGDWHE df =dﬁ - 2_1 4m
Bragenew: LU €1R.BIHALNH,3Y ObEB UEPBAUHOTO KoJjleca: /- - .
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2. ObOPYJIOBAHHWE U 1IPUHAJUIEXHOCTH

1. UepBAUHBIN PEIYKTOP.
3mMmepuTenbHbINI NHCTPY MEHT.

3. [IOPAJIOK ITPOBEJIEHW A JIABOPATOPHOU PABOTEHI

1. PazpaboTtaTh ucciegyeMulil peayKTop, YAalUB I3 KOpIIyca BeJOMBIN Bal
BMECTE C YEPBSIUHLEIM KOJIECOM H ITOAITUITHIKOM.

2. CocTaBUTH U H300pa3uTh Ha JINCTE KUHEMAaTHUECKYIO CXEMY peayKTopa.

3. CocTaBUTh IIOJIpOOHOE ONMCAaHUE PeayKTOpa:

a) kopmyc (MaTepmal H CIIOCOO M3rOTORICHMS), UYHCIO U IOJIOXKEHIE
IIJIOCKOCTEI pasbeMa, CoOeIMHEHIIe YacTell KopIIyca, TOJIIIIMHA CTEHOK;

0) sneMeHTHl Imepegaun (THO YepBsAKa, YHCIO 3axXO0J0B UEpBIKa I
HaIlpaBRJICHIIE
BIHTOBOII JINHNH, YUCIIO 3YObeB, KOHCTPYKIIS U KpeIUIEHIEe UEPRSIUIHOTO
KoJleca K Bally, IMperojaracMbele MaTepUalb ).

B) cMazKa mnepejaun (YpoBeHb Macjia U KOHTPOJIL YPOBHS, 3allIBKa Macja 1
€ro yJajicHue),

') IOAIIUIIHUKK (TUIILI, CMazKa, peryJIpoBKa U VIUIOTHeHue). HauepTUuTh B

OTUETE

CXEMEI VIUIOTHEHMUIA;

II) KpeIUleHHe peayKTopa K paMe;

€) OXJaXICHHE peayKTopa M BEHTWIAIUI €ro BHYTPEHHEIl IOJIOCTH,
IO/ICUeT
TeIUIOIIOTePk;

’K ) IIOCJIeJOBATEILHOCTE 3JI¢ MEHTOR, IepeJaronliX KPy TSIl MOMEHT.

4. OnpenenuTh IepeaaTouHoe YHCIIOo J0 pazdopKu U mmocie cOOpKU.

a
5. OmnpenennuTs MeX0OCEBOE PAaCCTOIHUE  ©.
6. 3aMepuTh ImIar 4YepBIKa M PacCUUTaTh MOMAYJIL (YTOUHUTHL 3HAadEHUE
MOJIYJIS I10

TOCTy).
7. OHpE,[[EHHTB HHCIIO MD,[[}’HEE B JACIHNTCIBHOM JHAMCTPC HCPBAKA IIO

d

a

dopmye: d;=q'm . Jluamerp I 3aMEPUTh.

8. BEINIOIHUTE IIPOBEPOUYHEIN pacyeT MIIIOHKU YEPBSIUHOT'O KOJIECA, 3aMEPUB
[TapaMETPHI ['x b x h

O. Brruepture Ha dopmate A4 KOHCTPYKIMIO IIOAIIUIIHHMKOBOTO y3ja IIO
yKazaHUIO [peIojiaBaTells.

I%iﬁgggﬂg%ﬁ%ﬁaﬂ cxeMa peaykropa: (II0 3aJaHIIO IIPEeIo aBaTeNIs)

3NEKTPOHHOW NOANMCLIO

Ceptudgegr: 2C0000043ESABEB952205E7BAS00060000043E
Bnapgen _ﬂHLEﬂﬂMhIEMR&%R
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1. CucreMa INMUHENHBIX YpaBHEHUI I OIIPEACIICHIS TI0JI0KEHNN 3BEHLER
KPUBOIINIIHO-KY JINCHOTO MEXaHII3Ma.

AHanuTnyeckas KUHEMATHKa KPHUBOIIUIIHO-IIOJI3YHHOTO MEXaHI3Ma.
HccneqoraHne IDIOCKUX MEXAaHM3MOB METOA0OM KMHEMAaTHUECKIX JUarpaMM.
HccaeqoBaHne IIOCKUX MEXaHI3MOB METOA0M IIJIaHOB. TeopeMbl ITo00MsL.

ILnaH cKopocTeil phrHMaKHOT0 MeXamMa. TIpmvep.

SIS

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

-~ T T P ———
) 43E9ABBRO! 05ETBA i =
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Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTtopHas padoTa Nes.
IlepeaaTouHoe OTHOIIEHHE MHOI 03BE€HHBIX 3y0UaThIX Iepeaau ¢
HEeNOABKHBLIMH H IOABHKHBIMH OCSMM.

Ilesan padoThl: OCHOBHAS TeOpeMa 3alleIUICHIIT. BHelTHee 11 BHy TpEHHEE
3alleIUIeHIe. DBOJIbBEHTAa OKPYIKHOCTU. DBOJILBEHTHOE 3alleIIeHIIE I €I0 CBOIICTRA.
Metoael HapezaHus 3yobeB. Koad uineHT nepekphITI:L

Buael 3youarerx nepegad. Moayis zanemienns. OmpeeneHne 0CHOBHBIX
pa3zMepOoB 3yOUaToro Kojeca.

3HaATh:

® METOIbI ONITUMUI3AIINN B CHHTE3€ MEXAHI3MOB C IIpUMeHeHeM SBM,

® CHHTEe3a MEXaHN3MOB II0 METOY HIPpUONIDKEHUS Py HKITIII,

® CHUHTe3a IIepEJAaTOUYHBIX MEXaHN3MOB, CHUHTE3a II0 IIOJIOKEHHUAM 3BEHLEB,
CHHTE3 phlUya’kHbBIX MEXaHI3MOB,

® CHHTEe3a HaIIPaBISIOIMUX MEXaHN3MOB, KJIacCU(HUKAIIINI MEXaHU3MOB, Y3JI0B U
eTalel,

YMeTh:

® BLHIIIOIIHATH pa6GTBI B oOiacTu HE‘L}”—IHD-TEXHHT—IECKGE ACATCIIBHOCTITI 110
IIPOCKTHPOBAHHIO,

® BLIIIOJIHATE pa6DTBI B oOsacTtu H&}”—IHD—TEXHHT—IECKDEI ACATCIIBHOCTIT  IIO
TCXHHMHYCCKOMY KOHTPOIIFO B MaIlIIMMTHOCTPOCHIIH,

® TIIpUMEHATE METOAbLI IIPOBEACHIA KOMIIJIEKCHOI'O TEXHHKO-3KOHOMHYECKOIO
dHallll3a B MAIIINHOCTPOCHII JIJIA 00OCHOBaHHOI'O IIPHUHATIIA pE:H_IE:HHﬁ;

® TJTIpUMEHATH METOAbI OIITUMH3AI[II B CHHTE3€ MEXaHI3MOB,

Baajgern:

® MeTOJaMU IIPOBEJICHNS KOMIUIEKCHOI'O TEXHHUKO-3KOHOMHYECKOI'O aHalln3a JJIsd
00OCHOBAHHOTO IIPUHATU PEIICHHI,

® IILICKAHUS BO3MOXHOCTH COKpAI[eHHs I[UKJIa padoT, cOJelCTBUS IIOAIOTOBKE
Ipolecca X peajamzalii ¢ o0ecIIeueHIEM HeOOXOMMBIX TeEXHIMUECKUX JaHHBIX
B MAIllTHO CTPOUTEIILHOM ITPOU3RBO/JICTBE;

® OCHOBaMH IIPOEKTHPOBAHI MEXaHI3ZMORB CTaJuil pazpabOTK,

® MeTOJaMH CHHTE3a MEXaHI3MOB II0 METOIY MPpUONIDKEeHIS Yy HKITIIT,

AmyﬂﬂbHﬂCTL TEMBLI.
PHCCMHTI}HBHIDTEH TCOPCTHHCCKIIC OCHOBLI TCOPHI MCXAHI3MOB H MallllIH.
CDEPEMEHHDE COCTOSIHHE PKOHOMHKHN Poccuiickon (Ibe,[[epaumi[ XAdPAaKTCPH3YHOTCA

IICP CXO JaddymeHTE 0NN HOYHBIM OTHOIICHITAM JKOHOMHMYHCECKIIX C}"6LEI{TDE
«. QJEKTPOHHOW NOAMWCEID

CepmaXQ3THETBOBAHELD 1 BX O AeHIeM Poccun B MIPpOBOE XO3ICTBO.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OcCHOBHBIE MOJIOKEHUA H NMOHATHSA
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Banbl n ocn. Bpamaromuecss geTann Iepegad MIN TPaHCMHCCHUIL, a TaKiKe
IPYTUX MEeXaHU3MOB MallllH OOBIYHO YCTaHABJIMBAIOTCS Ha OCIX IUIM BajaxX. Ilpwu
STOM BaJlbl BCEr/la BPaI[akOTCs BMECTE C JeTallsIMI U HEPEatoT Kpy TAMII MOMEHT
M., ocu, He3aBUCUMO OT TOIO BpaIfarOTCd I OHH BMECTE C JAETallaIMH IJIU
OCTalOTCS HENOABMKHBIMHU, KpPYTAIIEro MOMEHTa He IepeJaroT, a JIUIIb
[IOJIIEPIKUBAIOT JI€Talu IIpH HX BpamieHuu. IlosTomMy ocu OBIBAaIOT Harpy’k€HEI
TOJIbKO H3TUOAIONIMMHI YCIUIISIMM, a BaJlbl, KpOMe TOrO, €Ile N KpPyTI[IM
MOMEHTOM. Baikl u ocu ObIBarOT Kak riagkue (puc. 1.7, a), Tak U CTyIleHUYaTLIE
(puc. 1.7, 6). Kpome Toro, Bankl OBIBarOT KOJIeHUYATHIE (puc. 1.7, 6), HCIOJIL3Y EMEBIE
B IIOPIIHEBBIX MaIllMHAaX-JIBUTATEIIX (aBTOMOOIUILHEIE JABUTATEIN, IIOPIITHEBBIE
HacOCHI ), I rmOkue (puc. 1.7, 2), y KOTOPBIX H3MEHAETCI popMa FeOMETPIUIECKOII
OCH, HaIlpuMep, B IIPHBOJIaxX Iy OMHHBEIX BUOPaTOpPOB.

Banel 11 Bpalaronuecs OCH yCTaHABINBAIOTCSA CBOMMI OIOPHBIMIU IEHKaMI,
HazkIBa€MBLIMU IalipaMu, B IOMIIMIHUKHI. Ilamdbl, BOCIPHUHHMAIOIINE OCERBIE
Harpy3KHU, Ha3bIBaIOTCH IISITaAMI. _

[Ipu pacueTe Balbl 1 OCH pacCMaTpPUBAIOTCA KakK OanlKH Ha IMapHHUPHBIX OIIOpax
(MOAMIMIIHIKAX) M PacCUUTLIBAIOTCS Ha IMIPOYHOCTL, I YEro OIpedesIsatOT
BEJIMUNHBI N3TNOAIOMINX 1 KPYTAIIIX MOMEHTOR B OIIACHBIX CEUECHIIIX.

B cnyuae, ecnu Harpy3ku AefCTBYIOT B Pas’HBIX INIOCKOCTSX, TO HUX OOBIYUHO
packIaAplBalOT Ha JBE B3aMHO M[NEPHEeHANKYJIIpHBIE IUIOCKOCTH, a JUId
ONpeAeNICHI pe3yIbTHPYIOMETO HM3rnOaromero MOMEHTa HM3rHOarniie MOMEHTEI
B 3TUX IUIOCKOCTSIX T'€OMETPUUECKN CKIAJBIBAIOT 110 (opMy e

M = M*+M?

3

rge M. — MOMEHT CUJI, JENCTBYIOMUX B FOPU30HTAIILHON IUtockocTu, H-mm, My —
MOMEHT CHJI, JENCTBYIOIIUII B BEpTUKAIILHON ITIOCKOCTH, H-MM.

BenumuuHy KpyTAIOlero MOMEHTa, INepeaBacMOro BajlOM, OMNPEAEsISOT II0
dopmyie, H-m,
M =

K

N
®

2

rae /N — MOITHOCTE ABHUraresd, BT; 30 pajy/c, n —dyacToTa BpallleHUS BaJa,
-1
MITH

IIpuseoénnnbtit Mmomenm 711 pacuETHBIX, HanOOJIe€ OIIACHBIX, CEUEHUI BaJjia
onpenensercs mo popmyne, H-m:
2 2
M _=|M>+M
[p u K

IIpeBapuTeNbHLINI pacyeT OCell M BaJIOB IIPOU3BOAAT U3 YCIOBUA, UTO
pacueTHQE . HATPAHGHNEe B ONACHOM CEYEHHH O, JODKHO OBITH MEHbINE

om0 H&%ﬁ%ﬁ@ﬁ&“ﬁ%&&%mm
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I'J1c Mmﬂ — MaKCHMaJIbHBIII MOMCHT, EDBHHKHEDH.[H?I B paCHCTHOM CCHCHII Balld

wim ocu, H-mm, W — oceBoli MOMEHT COIIPOTHRIIEHISI PacCMaTPUBAEMOIO
3
W_ﬂr-d

pPacyYeTHOIro CEYeHM, IIPUHUMAIOT JJI KPYTJIOTO CEUYEHM 32 .MM, Te d —

IaMETP PacUETHOI'O CEUEHU Bajla IJIN OCHU, MM.
Torga muamerp ocu, paboTaromeil TOINBKO Ha H3rud, pacCUUTHIBAIOT M3
BEIPaKECHI S

rae g, _ IOIYCTIMOE HAaNpsDKEHHE Ha HN3rud, 3aBUCAINIEE OT MaTepuaia
Im3JIeIs, crioco0a ero Harpy kKeHHs U TpeOyeMoro 3araca npoyHoctu, H/mm .
JlmameTp Bama, paOoTalomero Ha M3rud H KpydeHUE, ONPEACIIIIOT M3

BbIPaKCHIIA.
L A3M,, 32 M2+ M>
~\ nlo] o]
r'J1C [U] — AOIIYCKACMOC HAIIP/AMKCHIIC IIPH CHMMCTP MTHYHOM

ITUKIIe M3ruda, IS BallOB U3 CpeJHEYIIIEPOAUCTLIX cTaleil MPUHIMAIOT o] =
45...60 H/mwm.

3adaua. 110 3aJaHHLIM ITapaMeTpaM pacCUUTaTh JHAMETPBI OCH

Hcxomuble JaHHBIE I pacueTa MpHBEACHEL B Tadm. 1.6.
Onopsl BasioB. B kauecTBe OIIOp BaJIOB I OCEIH HCIOJIB3YVIOTCI HOOUWIUNHUKU.

PaznuuaroT moAIINITHUKN CKOJIBXKEHIS U IMOAIIUITHUKN KaueHI.
IIo0wunHuKYu CKoOnbMCeHUA pPazINdaroT HepasbeMHble (puc. 1.8, a), umu
IIIyxue, 1 pa3zbeMHuIe (puc. 1.8, 6).

d d

I 11 BaJla ‘s

Hepazvemrsie TIOAIIUITHIKN IIPUMEHSIOT IIPU HE3HAUUTEIBHBIX OKPYKHBIX
ckopocTsx. OHu cocTodaT (puc. 1.8, a) n3 xopmyca 2, BKJIafblma / U yCTpOICTBa
JUIS CMa3K.

PazvbemHble TONIINITHIKI HCIIOJIBLAYIOT IIPH O0JIee 3HAUNTEbHBIX CKOPOCTIX U
OONMBIINX pagHajbHBIX Harpyzkax. Kak IpaBmwio, Takue IOAIMIUIIHUKNA COCTOMT
(puc. 1.8, 6) M3 pazbeMHOro KOpIlyca M BKJIAJLIINA, YUTO IIO3BOJISIET JIETKO X
MOHTHPOBAaTh N Ja€T BO3MOXKHOCTL PEryJIHpOBaTh 3a30p MEXy Iardoil Bama u

OIOpPOil MO NITHUIKA.
Tadbnumal.b

BﬂpHﬂHThl BHﬂHHﬁ AJIH pacHcTa THaAaMETPOB Ba.10B H oceH

Ocb Ban
Ba [NOKYMEHT f1CANUCAH
KTPO el N, | n, ®, | Mg M. M, | [o], r
CEpTHjJH_HaT: 4C00 +OABRBO THA 60p0 E - . e . E»
BHE'D'HHT’I’I- LUEﬁHDﬁEJ{ETbH aﬁé?gﬂu ORI %E MI?H paﬂ/ H M HMM H M H/TM MM
M T C M M -

dHT
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[ 220100 130 4.5 | 960 3810 210
o | 70010 40 5.6 | 440 4210 220
3 | 04010155 7.2 | 890 >9-10 230
4 45010 1o 46 150 40-10 00
5 | 380101 150 8.5 | 680 69-10 250
6 | 101 140 02 | 320 2210 280
7 | 280101 35 5.9 | 800 4710 230
g | 720101 145 6.5 | 780 >3-10 220
o | 320101 33 7.8 | 480 62-10 280
10 | 289190 115 8.0 | 940 /010 290

Bximagsimm oOBIYHO JIeIaioT ONMeTalNIMUeCKIMU: Ha Uy T'YHHYIO, CTAIIbHYIO WIIN
OpOH30BYIO OCHOBY HAHOCST aHTU(MPUKIIMOHHBEIN MaTepuan, 0adOONT, CBHHIIOBYIO
OpOH3Y U Ap.

BaxxHBIM pazMepoM B IIOAMHIHNKAX CKOJILKEHUS SBISETCS JJINHA [ ONOpHOMI
IIOBEPXHOCTH, KOTOPYIO IPHHUMAIOT B nIpeaesax 0.4...1,2 ot quamMeTpa 1andsl d.

[IoAIMUIHIKN CKOJIBXEHUS PaCCUNTHIBAIOT Ha y/I€JIbHOE JaBJICHHUE p, BEIUUYNHA
KOTOPOTI'0 JOJDKHA OBITh MEHBIIE JOITy CkaeMoro | p] :

=—<[p
P= a7 <|p

Hampumep: g cranu 1o uyryHy [p] = 2...4 H/mm™, 1 cranm 1o 6poHse [p] =
4...6 H/Mm;, g cranu 1o 6a66ury [p] = 6...10 H/mm™

I[Toowiuntuku KayeHus 10 CPaBHEHIIO C IIOJIINIIHUKAMH CKOJIbKEHII

IICIIONB3YIOTCS. IIPU  BBICOKIX OKPYKHEIX CKOpPOCTSIX, OHI TakXKe OOIaJaroT

CormbIIell HecyImell crocoOHOCTBIO Ha €AMHULY IIUPUHBL IOAMINIIHIKA, MEHBIINM

pacxoJOM CMAa30UHLIX MAaTEPUAJIOB U 3HAUNTEILHO MEHBIINM MOMEHTOM CILUI

TPEHIL.

Bce NMOAIINITHUKN KayeHNns JelsTcs Ha Tpu rpymmsl (puc. 1.9): paduanshsie,

BOCTIP UHEMAQUEIG /cAPINATTBHEIE I  HE3HAUNTENILHBEIE  OCEBEIE  HATPY3KIL

o dﬁg:@ygg&%ﬁ%&%@@fﬁéﬁ?ﬁgﬁgmggumawmHe KaK pajualbHble, Tak 1 oceBble (1o 0,7

Bnanen@T  Up@AMATIBHOI)Cc BRaFPY 3K, YHOPHble, BOCIPUHIMAIONINE TOJIBLKO OCEBBIE

HaTrpy3KIL.
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OCHOBHBIMHU 3JIEMEHTAMH OIOPHl KAaUEHUSA SBIIAIOTCSA KOPIIYC, B KOTOPBIN
yCTaHABINBAECTCS IOMIINIIHUK, CHAOKEHHLIN melamu KaueHus — MapuKaMi I
pPOJINKaMM.

IIoowiunuuxk kauenus (puc. 1.10, a, 6) cocTouT U3 HapyxkHOTro I W
BHYTPEHHETO KOJIEIl, UMEIOINX JOPOXKKN KaueHUA A, MeXIYy KOTOPBIMU B
cermapartope 4 IMOMEIEHHLl Tejla KaueHusd 3. BHyTpeHHee KOJIbIO MOAIINITHIKA
MOHTHUPYETCS Ha Bajly, a Hapy’XHBLIM KOJILI[OM MOJAIMNIIHUK YCTaHaBJINBAETCS B
KopIryc m3genus. [Ipu aTom xopiryc u namndga Baja pa3oOIIeHbl TelaMHI KaueHN:,
MIEPEKATHIBAIONMIUMICS 10 JOPOKKaM KadeHMs KOJIell IIpU BpallleHHuH all(pbl I
KOpITyCca U NEPEAAFOMUMI COOTBETCTRBEHHYIO HAarpy3Ky OT HAI@bl KOPIYCY IIH OT
kopiryca 1amdge (puc. 1.10, 6). OCHOBHBEIMHI pa3MepaMH MOJIINIIHIKOB SBIISFOTCA:
d — BHYTpE€HHHUIl AUAaMETP BHYTPEHHErOo KOJIbI[a IUIH AuaMeTp Handwel, D —
Hapy’KHBIN JUaMETP HaApPYKHOTO KOJIbIla, B — MIUPUHA HapyKHOTO KOJILIIA.

[ITapukoOBLIE€ IOAIIUIIHAKU IIPUMEHSIOT B I€peavax ¢ MajbIMU U CPESHUMU
Harpyskamin. POIIMKORBIE HMOAUINIIHUKN BOCIIPUHNMAIOT HArpy3KH IIOUTU B 2 pasa
OOJbINE, YeM IMapHUKOBLIE, HO pabOTalOT P MEHBIIIX CKOPOCTSIX.

[logmunmHIKN KaueHN BEIONPAOTCS 0 BEINUNHE Y CJIOBHON Harpyzku Q:

Q:(R-Kﬁ+m-ﬂ}K

e

rie R — paguanbHas Harpyska, 4 — oceBasg Harpyzka, m — Ko3¢duiueHr
IPUBEJICHNSI OCEBOM Harpy3km K pajuajlbHONM, B 3aBHCHUMOCTH OT THIIA
MO MIIHUIKOB KojieOmneTcsd B npeaenax oT 0.5 mo 4.5 (BeiOupaeTcs mo TabimuiaMm),
K — xunematudeckuili ko3 GQUIIUIEHT, KOTOPLIN BBOJUTCS TOILKO HPU BpalleHIH

HaApy’>KHOTO KOIbI[a, I c@epuuecKux IogmunHukoB K. = 1,1, mama Bcex
ocTallbHBIX Ky = 1,35, K — xo3QHUIIUEeHT, YUUTBIBAIOMUN YCIOBHSI paOOTHI
IO QI UITHUKA

K=K, K_

rae K, — xo3(uiueHT AUHAMHYHOCTH Harpyzku, npuHuMmaror K, = 1,0...3.0
(TaOanubble 3HaueHUd), K, — ko3(QQUIIUEHT, BBOAUMBIN IIPHU IIOBBLIMIEHHOIM
paboueii Temmepartype nogmumnnanka (6oee 100 C), npuaumaror ot 1,03 g0 2.
[JogqmIUIHNKN KadeHUs TaKXKe€ pacCUHTHIBAIOT HAa JOJITOBEYHOCTL U BBIOMPAIOT IIO
KaTaJIory 1o BenmunHe C, paBHOU

c=Qlnh>

rJI€ # — Y91ICJI0O 00OPOTOB Bajla B MUHYTY, /4 — IPOEKTUPYEMOE YHCIIO YaCOB PabOTHI

IIOJITIITHIIKA.

AOKYMEHT MNOANMCAH
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Puc. 1.8. IloqmumHanKN cKOJILKEHNT:
a — Hepa’zbeMHHIN, 6 — pa3beMHBIIl, ] — BKJIaALIII (IJIU
AaHTU(PPUKIMOHHAS 3aJINBKa), 2 — KOPIIyC, 3 — KphIIIKa, 4 —
COCIUHUTEIIBLHEIE OOJITHL, J — KpeIeKHbIe OOJITHI, 6 — MacJICHKAa I
pe3epByap AJIs CMa3KU
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AOKYMEHT MNOANMCAH

INEKTPOHHOW NOANWUCEID
2C0000043E9ABEB952205E7BAS00060000043E

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 1.10. IlogmmnnHankm kaueHU:
a — IIapUKOBBIN, 6 — POIMUKOBEII, 6 — CIIOCOO yCTaHOBKU IIOAIIMIIHUKA, [ —
Hapy»KHOE€ KOJILIO, 2 — BHYTpPEHHEE KOJbIO, 3 — TEJI0 KaueHHs (Iapuk,
POJINK);, 4 — cemapaTop

CoeanHeHue BajoB. MydThl. J[19 coeqUHEHNS COOCHBIX BaJIOB MEXKIY COOO0il ¢
IIEJIBIO IIepeJadll Kpy TAIMEero MOMEHTA CIIyKaT Mypmbl.

PaznnuaroT ciaeayromue THIBEL My T: KecTkue mnu rioyxue (puc. 1.11, a — 6);
koMIreHcupyromue (puc. 1.11, 2 — u), ynopyrue myptel (puc. 1.12, a, 6), clienHbie
(puc. 1.22, a — 2) u npeJoXpaHuTeIbLHLIC.

I'nyxue my¢pmut ciyxat i1 COeMHEHUS CTPOrO COOCHBIX BaJIOB, Onarojaps
yeMy CO€AUHsIEeMBIE BaJibl pabOTarOT KakK OJHO Iientoe. Pa3nmmdaroT BTYJIOYHEIE
(puc. 1.11, a, 6) u pnaunerrie (puc. 1.11, 6) My PpTHL

Komnencupyrowiue my@mopt OTHOCATCS K TpYIIE KECTKUX MyQT,
JIOITy CKAFOINX HE3HAUUTEIIbLHLIE OCEBBIE, pajUallbHble U YIJIOBBIE CMEICHIS
OJHOr'0 Bajla OTHOCHUTEIILHO APYroro M HE CMIATYarOI[UX TOJUKOB U YJIapoOB B
nmporecce paboOTHl mepeaaun. BzanMHOE CMEIIEHUE COEIMHSEMBIX BaJIOB MOJKET
OBITL CJIEACTBUEM, IHOO IIOTPENIHOCTEIl MOHTaxXa arperarta, JIHOO OTCYTCTBUEM
obmrero ¢gyHIaMeHTa COCAUHSIEMEIX arperaToB, JIMOO JKECTKOCTLEO OOINell paMel,
0o CIIEACTBUEM YIIPYTUX U TEMIEPATYPHEIX AedopmMaiiuili CoOeINHIEMBIX BaIOB.
Pas3muaroT KyladkoBbIE KoMIeHcupyromue mydTtel (puc. 1.13, 0, e), 3yOuaTheie

My QTHI (puc. 1.13, 2), cuennsie my GThI (puc. 1.14, o) u mapHUpHBIE MY (PTEL (pHC.
1.11, 3, u).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Puc.1.12. Yopyrue My QToI

Sh
AV

Puc. 13. KynaukoBrele My (PTEI
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Puc. 14. Cuennsle My QTHI

Vnpyeue my¢gmpr, TOONyUNBIINE HAHOOIBIIEE PacIpOCTpaHEHUE B
MaIIMHOCTPOEHU N, IIOMIMO KOMIIEHCHUPYIOIIX CBOICTB, BCIEACTBUE AehopMallun
VOPYTHX SJIEMEHTOBR B HX KOHCTPYKLIUM IpU IIepeJadye MOMEHTa CIIOCOOHEI
CMArdaTh yAapbkl U TONMYKU. PaznudaroT yIpyrue BTYJIOYHO-IIAJIbLIEBBIE MY (PTEHI
(puc. 1.12, a) n my pTHI ¢ yaopyroii odbomnoukoii (puc. 1.12, 6).

CuenHovle My¢hmpt CIIyKaT AJ19 COSAUHEHUS U pa3beAUHEHUS BaJIOB BO BPEMSI
pabOTEl MaIIMHBEI MNPU IIOMOI[H MEXaHHN3MOB YIPaBICHUA. OTH MY(THEl MOXKHO
pa3IenuTh Ha JBa BuAa: a) My(TEl, B KOTOPLIX HCIOIL3YETCA KYJIAaUKOBOE IUIH
syOuatoe 3zanermieHne (puc. 1.13, a), ©0) MyQdThl, B KOTOPEIX I COEQUHEHUS
COOCHBIX BaJIOB HCIIOJIB3VIOTCS CHJILI TPEHUA — PPUKIIMOHHEIE MY (TEI: KOHY CHEIE,
IICKOBBIE, Oapabanunie (puc. 1.13, 6 —2).

IIpedoxpanumenvHbie mMy@mpl TPUMEHSIOT I NepeJadyld KpPYTAIEro
MOMEHTA, HE IIPERHIIIAIONIETO €ro JOIyCTUMOIO 3HadeHUd. B ciydae, ecju Ha
BEJOMOM BaJly MOMEHT CIJI CONPOTUBIICHUS IIPEBBINIAET AOIIYCTUMOE 3HA4dEHUE,
NpeJoXpaHuTeIbHAsd My(QTa aBTOMAaTUYECKM Pa’beIUHUT BEAYIIUII Bajl C
BeJOMBIM. PaznmuyaroT cleayronue TUILI OPeJOXpaHUTEIBLHEIX My(T: co
CPE3HBIMH IITUPTaMH, (PPUKIITMOHHEIE, I[EHTPOOEIKHBIE I OOTOHHEIE.

Pacuem my¢gm BeneTcsa HE 10 HOMHHAILHOMY IEpeJaBa€MOMY MOMEHTY, a IIO
pacuyeTHOMY, KOTOPBIIl paBeH

M p—Kp*M ,
rae K, — koadduimeHT pexumMa padboTel, m3MeHseTcda B mpejenax oT 1.0 go 4,0.
ONEMEHTEl COEAUHHTEILHBIX My(PT (O0nTh, MTHUQPTH, KyJIaukKH, BTYJIKN)

PACCHHUTHBEIBAKOTCA Ha IIPOHHOCTE IIO BCJIMHIIHC JOIIYCKAaCMBIX HaHpH}I{EHHﬁ Ha CPC3,
CMSTIE 1 M3TUO.

3

KUHTPDHLHLIE BOIIPOCLHI:

1. IInam yckop enmii periaksoro Mexanmsma. Tipumep.

2. 3{:1,[[&1111’1 CIUIOBOTIO aHalN3a MeXaHN3MOB. CIIJIBI ITHCPIIHII B INIOCKIHX
MCXAaHII3Max.

3. YcioBue KUHETOCTaTHYEeCKOH OIIPCACIIMMOCTH KMHCMATHHYCCKNX L[EHEﬁ.

4. KII%SMEP’“T&HTCHEIEE]FDE HCCIICJOBAHIC MCXAHI2MOB. IImanHe! cun JIE ITNTOCKIIX

MERHTITINFHBOANMCHIO

Sranenes. S. '__"_Teaﬁéﬁﬁf}ﬁyﬁﬂﬁﬁmm.

6. TpeHne B MexaHN3Max. BUILI TpEHUA.



JlabopatopHas padoTa Ne6.
JINCKOBBIN KY/JIAa4Y0K ¢ KAYAIUWIHMCA H JBIKYUIMMCH IMOCTYNATEAbHO
TOJIKAT eJISIMH.

Ileans padoTbl: CTpyKTypa U pazHOBUIHOCTH IUTAaHETAPHBIX MEXaHI3MOB.
OmnpejeneHne nepeJaTouyHOro OTHOIIEHNS IVIaHeTapHBEIX MEXaHI3MOB.

Jlnd pepeHansHbEIE MEXaHI3MEI.

Bupl KyJIauKOBBIX MEXaHI3MOB. OTallkl CHHTE3a KYJIAUKOBBIX MEXaHI3MOB.
KunemMarnueckuii CUHTE?. YCJIOBHE CYIECTBOBAHUS KPHUBOIINIIA. ¥ CIIOBUE
nepegaun ciwi. CHHTe3 10 OJI0XKEHUSIM 3BeHbeB. CHHTE3 MEXaHU3MOB II0 METOIY
P NOJIIDKEHIS (PyHKITUIA.

3HaATh:

® METOJbl ONTUMHI3AIINN B CHHTE3€ MEXAHN3MOB C IIpuMeHeHneM SBM,

® CHHTEe3a MEXaHNU3MOB I10 METOY MPpUONIIDKEHUS Py HKITIII,

® CHUHTe3a IIePEeJAaTOUYHBIX MEXaHN3MOB, CHUHTE3a II0 IIOJIOKEHUAM 3BEHLEB,
CHHTE3 phlUyakKHbBIX MEXaHI3MOB,

® CHHTEe3a HaIIPaBISIOMUX MEXaHN3MOB, KJIacCU(HUKAIIIN MEXaHU3MOB, Y3JI0B U
neTanell,

YMeTh:

® BLIIIOJIHATE pa6DTBI B oOsacTtu Ha}”—IHD—TEXHHT—IECKDﬁ ACATCIIBHOCTIT  IIO
IIPOCKTHPOBAHHIO,

® BLIIIOJIHATH paﬁme B oOmactu Ha}”—IHD—TE}iHHT—IECKDﬁ ACATCIIBHOCTITI 11O
TCXHITHCCKOMY KOHTPOIIIO B MAaIIIMHOCTPOCHIII,

® IJIpPUMEHATE METOAbLI IIPOBEACHIA KOMIIJIIEKCHOI'O TEXHHKO-3KOHOMMYECKOIO
dHaJIlN3d B MAIIIMHOCTPOCHHI JIJIA 0OOCHOBaHHOTI'O IIPHHATITA pEH_IﬂHHﬁ;

® TITIpUMEHATE METOJbI OIITUMH3AI[IIN B CHHHTE3€ MEXaHI3MOB,

Baaners:
® METOJaMM IIPOBEJIEHNS KOMIUIEKCHOIO TEXHHUKO-3KOHOMHYECKOI'O aHaJin3a JJId
0O0OCHOBAHHOTO IIPUHSTU PEIIeHMI,
® IILICKAHUS BO3MOJKHOCTH COKpAIeHMS IUKJIa padoT, COJAENCTBUS IIOATOTOBKE
IpoIlecca UX pealm3aliui ¢ 00ecIeUeHIEM HeOOXOUMBIX TEXHHNYECKIX JaHHBIX
B MAIlITHOCTPOUTEILHOM IIPON3BOJCTRE,
® OCHOBaMH IIPOEKTHPOBAHII MEXaHI3MORB CTaAuil pazpabOTKI,
® MeTOJaMU CHHTE3a MEXaHI3MOB II0 METOJIY IpUONIDKEeHIT Py HKITIIT,
AKTYyaJIbHOCTh T€EMBI:
PaccMmaTpuBaroTcs TEOPETUYECKNE OCHOBHI TEOPUN MEXAaHN3MOB 1 MAaIIlMH.
COBpEMEHHOE COCTOAHIE 3KOHOMUKHN Poccuiickoil @enepanun xapakTepu3yOTCs
NEPEXOJOMYNMEHKIONVPRIHOTHEIM ~ OTHOIIEHUAM — SKOHOMIYECKIX CyOBEKTOB

o EKTPOHHOW NOAMACKEHKO -
Ceprnpk@ 3 AMTCDBOBR A READ AT BEOAMNGHCH I Poccun B MHPOBOC XO3A4IICTBO.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OCHOBHBIE MOJIOKEHUA U TTIOHATUSA
Nencteutened: ¢ 19.08.2022 no 19.08.2023



HenoaBu:kxHBIE COEAMHEHNS JAeTajlell MalllH MOTYT OBITh pPa3bEMHBIMHI U
HEpa’zbEMHBIMI.

K pazbemHbiM COEIUMHEHUSIM OTHOCST. pe3bOOBBIE, KJIIEMMOBEIE, KIIHOBEIE,
IMTH(TOBLIE, MIIIOHOYHKIE, IIIINIEBLIE U IIPO PIIILHEIE.

K Hepazbemubim COEIUHEHUAM OTHOCAT. 3aKJICIIOUYHBIE, CBAPHBIE, KJIEEBLIE U
np. Ilpu pazOopke TaknUX COEAUHEHUII HapyIIaeTCs I[€JIOCTHOCTHL COEAUHSIEMBIX
neTaell.

3aKyienoyHble CoOeAUHEHUA — IIPUMEHIIOTCS JUIA COEAUHEHNS METAJJIMUECKIX
JIICTOBR U Ipoduiell pa3znudHON KOHCTPYKIIUHI C IIOMOIIBIKD 3aKIIENIOK. 3aK/1enKd
IpeACcTaBILIeT cOOOM KPY LI CTePIKEHb U3 CTaIl WIN IIBETHOIO MeTaJlla.

Pazmmuarot 2aknenku (puc. 1.15, a): a) ¢ HOIyKpyIJIOil TOJIOBKOIM;, O) ¢
IUDIOCKOKOHHYECKON TOJIOBKOII, B) C IOTallHOIl TOJIOBKOIL, T') C IOJIyKPYIJION

HII3KOM TOJIOBKOIL, 1) TpyOuaTkle 3aKJIeNKN (IIMCTOHBI) JJI1 CclIaOOHArpyKEHHEIX
COeJINHEeHII.

d

j.f’l“\

;

Puc. 1.15 3axnenxn u
3aKJIeIIOUHbLIE COeIHECHIT

Knaccudukauumsa u pacuer
3aKJI€NOYHBIX IIBOB

IIo HazHaueHuro pazIMuarOT. MPOYHbLE MIBEl — JJI1 HATPYKEHHEIX COSINHEHMI,
NJ1IOMHbLE TBEI — JIJI 00eCIICUEHNS TEPMETUYHOCTHU pe3epByapOoB, KOTJIOB.

Ilo 83auMHOMY pPACHOIOHCEHUIO COCOUHAEMBIX JIUCMO6 PARINUAIOT IIBHL:
BHaxyiecTKy (puc. 1.15, 6); BCTHIK ¢ OQHON HaKJIaAKON (OJHOCPE3HBIE), BCTHIK C
IIBY M HaKJIagKaMH — AByxXcpe3Hele (puc. 1.15, g).

Ilo eé3aumMHOMY pacnonodceHur0 3aKaenoK pazJIMuarOT IIBBI: OJHOPSIHEIE,
IIBYXPSIHBIE, TPEXPSIHBIE.

OIIEMEHT METalNIMUECKONl KOHCTPYKIIMU HECYIIeH pacTATHBAIOIIYIO HATpPy3Ky

F | BBINOJIHEH U3 JIBYX IIOJIOC pa3zMepoM bxX§ MM, cOeqUMHEHHBIX MEXOy COOOI

BHaXJIECTKY CEMBIO 3aKJIEIIKaMI JUaMETPOM d. (puc. 1.16) c mlarom ¢

3ajjada; IMpoOBEPUTh IPOUYHOCTEL COECANHEHILI, €CIIN II0JIOCa, BHIIIOJIHEHA 13 CTalll
Ct 3, a 3akJjenku n3 cranm Ct 2. McxoaHele JaHHBIE JJI1 pacueTa HPUBEICHHI B
Tabm. 1.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



d
! |
&, |
|
T SR
i ) ~ | i
— ~ I, | -
o= O
|
D |
| !
']
e

Puc. 1.16. PacueTHas cxema 3aKJIEIIOUYHOT'O COeIMHEHN

PacueTr 3akJIEIIOYHOIO COEQUHEHNS BEJIETCH:
a) Ha Cpe3 3aKJIENOK

F
T = ,. 3 E[Il
cp k cp
nlm-d /4]
-. o0 ; (1.26)
0) Ha pa3phIB CKPEIIIEMBIX JIICTOB
G - - - (D () (D
P (4 ;
(1.2)
B) Ha CMSATHE CKPEIUISIEMBIX JINCTOB IWIN 3aKIIEIIOK
F .
i Lo ]
CM L CM
dy6-n | (1.27)
B mpuBeneHHbIXx dopMynax F — geiicTByromas cmma, kH, % — gmamerp
3aKJIE€OK, MM, ¢ — TONIMUHA COEAMHSIEMBIX JIIICTOB, MM, K — YICJIO
IUIOCKOCTEN cpe3a 3akJIENoK, [ — Imar 3akJIeNoK B psAay, MM, m  — YICIO
T
3aKJIEIIOK B OJHOM PSSy, n — oOIee YHCJIO 3aKJIeIloK, o [I]q} — PacuyeTHOE U
JIOIIy CKaeMO€ HaIlIpsKEHHE Ha cpe3 JUId 3akinenok, H/mm™, 9 | [UP] — pacuyeTHOE
I TOIIyCKaeMO€e HAIIpsDKEHIE Ha pacTsDKEHNe JTUCTOB, ‘w | L pPacyeTHOE U
JIOITy CKaeMO€ HaIIpsKEHNE Ha CMATHUE JINCTOB U 3aKJIETIOK.
OOKYMEHT NMoanncAaH
ANEKTPOHHOW NOANWUCHIO
eptucdukar: 2C0000043E9ABSB952205E7BAS00060000043E T a 6 JIH IO a 17

Bnaneney H.-E'-:::.-rcrn:,_: TaTefHa AnekcaHnpoeHa

NedcTaMTEneH: G 19.08 I/IICXUII‘HI-IILIE HJAHHbBIC /UIH pacHicTa 3aRJICIIOYTHOI'O COCANHCHHH



d 5
Bapna Fo| | & [Tep]. | [0p), | [Oaul.
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10 014140

CBapHble coeqHUHEHHUS — I[IPUMEHSIOTCA B OCHOBHOM IIPU M3TOTOBJIEHUN
METAJUTMUECKIX KOHCTPYKIIMII CJI0XKHOII (pOPpMBEI IIyTEM CBapHBaHUSI CTalIbHBIX
JleTaell B 30He UX NPUMBIKaHUS 3JIEKTP Oy TOBOM WIN ra30BOIl CBAPKOIL

a
JrMmM
¢? ~ O=12...40mM
7] N =600
Eﬁﬁ SN 7 =7 M

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Puc. 1.17. CBapHBI€ COeMMHEHNS]

Kinaccnpurkaunua U pacuetr CBapHbIX CoeaMHEHUI

[Io KOHCTPYKTHBHOMY MHCIIOJIHEHMIO pa3IN4yaroT: BCTRIK (puc. 1.3, a),
BHaxJIecTKy (puc. 1.3, 6, 2, 0), BraBp (puc. 1.3, 8).

CoeIUHEHNSI BHAXJIECTKY BEIIIOJIHSIOT PazINYHBIMU ITBAMU: a) YIJIOBBIMI:
JTOOOBBIMH, (PJIaHTOBBEIMH U KOCHIMH (puc. 1.3, 2, 0), O) yIJIOBEIE: HOpPMAaJIbHEIE

(paBHOOEAPEHHEII TPEYTOILHIK), CIIEI[IaIbHEIE (HepaBHOOEAPEHHEI ), BOTHYTEIE,
BEIITy KIIEIE (puc. 1.3, 6).

PacueT cTBEIKOBOTO IIIBa BCACTCA HAa PACTHANKCHIIC

F/ ..
0= 51 (1.28)

ITH B GRATIS onnvchio
Kat: 200

e N eleleT el =talalal =l =t -
........... -t ';E"!."-.l:'u-":'_"\-i‘lfl.-_".-_'-':l.f_." En."-.:'l VLD UL '-.'-E

DAY XOBd iTeHHE AdIeKCaHODOBHS

F/ ..
S/Ata (1.29)



Pacuer YITIOBOI'O IIBa BEACTCAH Hd CPC3.

F .
T = <[t ]
+ o7kl — T (1.30)
B npusefeHHbIX popMmynax: F — qelicTByroInasl Ha IIOB PacTSATHBAIONasl NI
ckmMaroIas cmia, kH; ¢ — TommumHa cBapumBaeMBIX JeTalnieil, MM, | — jaimHa
ok a, o] o g | T
[ITBa, MM, KaTeT IOoIlepeuHoro ceuenus mmpa;, -» , el | Ya | Ul | ‘o |
T
[ fP] — PACHCTHBIC M JOIIYCTHMBIC HAIIPAMNCHIIA COOTBCTCTBCHHO PAaCTAMCHIIA,

CXKaTUs U cpe3a B CBAPHOM IIIRE.
3amaya. PaccuuraTh CBapHOI IIOB BCTBIK JJII COEQUHEHUS JBYX IIOJIOC

TonmuHol ¢ u3 ctanu CT. 3, BOCIPUHUMAIOMIIX PAacTATNBAIOIIYIO Harpy3Ky F

- (puc. 1.18). Jlonyckaemoe HalpsDKEHNE PacTSHKEHHUS JII OCHOBHOIO

0 2
MeTavia | p] = 160 H/mm~. JlommyckaeMoe HaIpsKeHHE PacTsHKEHHS CBApHOTIO

IIBa IPIHIMAIOT PaBHLIM lUp] = 0,9 [Up] .
HcxomHble JaHHBIE JJI pacdeTa IIpUBEACHEL B Tadm. 1.9.

I \ F
s . —
- B —

Puc. 1.18. PacueTHas cxemMa CBapHOI'0 COEINHEHUS BCTHIK

TaOonuma 1.8
IlcxoaHble JaHHbIE /151 pacueTa IIBa

Bap;:aHT F, kH 5, MM [ﬁp] H/vn? [, MM
I 100 3
2 200 10 ,
3 400 12 5] —0.9 o]
4 600 16
> nouvent Aeucar 22

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043ESABBESS52205E7BAS00060000043E

Braneney: []8-BrrpankeH st (lad o IIpEEILIFOT JINHY CBapPHOTO IIBA’

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pe3n00BBIE COEIMHEHN OTHOCATCS K Pa’beMHBLIM COSAUHEHISAM U COCTOST M3
IBYX, CONpsAraeMbIX pezb00ii, mertaneil (pmc. 1.19, a), Ha3sEIBa€MEIX BHHTOBON
mapoii, oJHa 13 KOTOPEIX HMEET HapyKHYIO pe3nOy (OoNT, BUHT, HMINWIbKA), a
Ipyras — BHY TPEHHIOKO (Tallka).

Pesp0a 0Opasyercs yTeM HaHECEHHS ¢ IIOMOIIBLIO CIeIUabHEIX MHCTPY MEHTOR
Ha I[IUIMHIPUYECKYIO MOBEPXHOCTh KaHABOK Pa3JIMUHOIO IIpo QIS TPEyrolIbHOTO,
TpallelleNgalIbHOr0, MPSAMOYTOJILHOINO U Kpyrioro (puc. 1.19, 6 — e). Pe3wownl
bvblearom: TpaBLl€ H JIEBHIE, OJHO3aXOJHLEIE I MHOI03axojHele. OCHOBHEIE
nmapaMeTphl pe3bOnl (cM. puc. 1.19, a): d — HapyKHBIII quaMeTp;, d; — BHYTPEeHHUI
aaMeTp, d-» — CpeqHNil JuaMeTp; 3 — yroi nogbeMa pe3bOnl, p — Hiar pe3bOmn.

Bumok

DE3LOH F Burm

- =,

=
- =
=

. >
AOKYMEHT MNOANMCAH :
AJNIEKTPOHHOW NOANKUCBHIO Bﬁﬂ
A

Ceptvdmkatr: 2C0000043E9ABBBO952205E7BAS000600
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa TL ,_';f'_? ﬂr
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Puc. 1.19. Pe3snbOoBEIE COEIMTHEHNS
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Puc. 1.20. Buaer O0JTOB 11 BUHTOB

bonmbt u eunmsr — MUINHAPpUUECKHE CTEPKHU C pe3b00Iil Ha OJJHOM KOHIE U
TOJIOBKOI — Ha JPYTOM.

BEonmubt (puc. 1.20, a): ¢ miecTurpaHHOI, IIPSAMOYTOILHOMN, MHOJIYKPYIJION I
[IOTAalHONI  TOJIOBKOHW, €  OTBEPCTHAMM  JJI  CTOIIOPHBIX  JIETallell, C
[JINHAPUIECKIMU IWIN KBaJpaTHBIMU IIOJATOJIOBKaMI.

Bunmpul ObIBalOT: Kpenescuoie (puc. 1.20, 6) n yctanoBounsle (puc. 1.20, 8),
KOTOPEIE HMEIOT pe3b0y 110 BCell JJINHE. [ 07106KU BIHTOB BBIIIOIIHAKOTCS JIMOO IO/
KITEOY (IIIE€CTUTpaHHBIE, KBaJpaTHRIE, IIWINHAPUUISCKIUE ¢ YIIIyOJICHUEM 10 KIIFOY),
mibo 1o OTBepTKY (MOIYyKpyIJble, IUINHApHUYECKHEe, IIINHAPUYSCKUE CO

chepoll, MeTEHHKEIEMIAHOJIV IIOTallHEIE ).
[1) p éHEI{'I'F'DHHDﬁ I'ID,EII'IHEbIﬂHy )

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Puc. 1.21. llnmmsku

IITnunvka (puc. 1.21) — crepkeHb, UIMEIOIMINII pe3p0y Ha ero oOONX KOHIaX,
OJUH I3 KOTOPEIX BBUHUMBAETCS B pe3bOOBOE OTBEPCTUE COEAUHSIECMOIl AETalll, a
Ha JPYyrou KOHEI| HaBUHUNBAETCS TalKa.

['aiika — cIyXUT A7 3aMBIKaHUS Ae€TaJIell, COSAUHSIEMBIX C IIOMOIILIO OOITa
Wi mounsku. [adxku osiearom (puc. 1.22): mecTturpaHHele, KBaJpaTHEIE,
KpyIUble (C MMazaMU IWIN OTBEPCTUAMU IIOJ KJIFOU), IIPOPE3HEIE U KOPOHYATHIE IIPU
MCIIOJIL30BAHUU CTOIIOPHBIX JIeTalIeil

LIl aubwbt: TIpOCTEIE — CITYJKaT JJII YMEHBIICHUS CMATUS COeOUHIEMBIX JIETallel
raiikoil, CTOIOpHEIEC (IIPYy KHHHEIE, KIMHKOBEIE, 3aMKOBEIC) MPEIOXPAHIIOT TailKy
OT CAaMOOTBIHUMNBAHUIS.

Pacuer OOJITOB, HArpy»XE€HHLIX OCEBOIl PacCTATHBAIONIENl CIUION, CBOJUTCS K
OIIpeeICHIIO BHY TPEHHEr0 JUaMeTpa pe3bOHbl:
d =11/~
1]
P, (1.32)
o)

rne F  — pacraruBaromasg cuwia, kH; p — JIOIIyCKaeMoO€ HalpsIKEHIE
pacTsKEeHII MaTepuasa oojra, H/Mm™.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Puc. 1.23. PacueTHas cxeMa OOJITOBOrO coeITHEHNIS

OOKYMEHT UDHHHEAIi
{;b L] L
OBKE ‘CONTOB B OTBEpPCTUs JeTaneil Oe3 3azopa mpu JeilcTBUN

Ceptucukar:  2CO0B0043E9ABEBY52205 008

BranendqI0 [IEPEMHON-HAPPY3KIFOHI paO0TaIOT Ha cpe3 U cMmaTue (puc. 1.23).



IIpu pacueTe OonTa Ha cpe3 O cxXeMe, IIPUBeJeHHOII Ha puc. 1.23, onpeaesssoT
HaIIpsKEHNE ¢ B INIOCKOCTH Cpe3a OoJITa, KOTOPOe He JOJIKHO IIPEBLIIIATH

AOIIYCKaCMOC HAIIPAMNKCHIIC Had CPEC3 [TED

4LF
0= =l
T-dyol :, (1.33)
i o d o
e [ — YUCJIO IIJIOCKOCTEeNn Cpc3a, b — HAPVHBIN JUaAMCTP CTCPIKHA 6DJTTa:,

MM, I  — momepeunas cuna, geiicTByromas Ha 6o, H.
CTE€HKH OTBEPCTHSI B COEQUHACMEBIX AETAJIIX JOJIKHBI OBITH IIPOBEPEHBI HA
cmsrue. CormacHo cxeme puc. 1.9,

g F

c*mz
2‘d‘lﬂ":(’imin

<|0

(1.35)

2

rme ‘min  — MeHbINas U3 TOJIMUH COeQUHSAEMBIX JeTajell, MM.
3apaua. PaccunraTth OonToBOE coequHeHne (cM. puc. 1.23) Ha cpe3 U CMATUE U3
YCJIOBUSL JIOIYCKAE€MBIX HaIpPSKEHUN NOpU AelCTBUM IIONEPEYHON CHIBL  F

Wcxoguule JaHHLBIE I pacueTa OpuBedeHbl B Tadm. 1.9
Tadbmnuma 1.9

I/ICXD,E[HLIE AaHHbIC UUIA pacucTa 00J1TOBOIO COECAMHEHA

dy , (- , F I_ [T-:p] ; (1 :

Bapuant MM MM kH H/mm™ H/mm®
1 10 5 10,2
2 12 8 12,6
3 14 10 15,2
4 16 15 17.4
5 18 25 18,5

< 20 20 224 2 75,0 240.0
7 24 40 24.8
8 28 50 26,5
9 30 55 28,9
10 32 60 21,6

[IInoHoYHBIE M LLJIMLIEBbIE COEAMHEHHs] — CIIyXaT Ul KpeIUIeHHs

BpaIaronuxcs AeTaneil (IIKUBOB, 3yOUaThIX KOJIeC, 3Be3Jouek, My T) Ha OCSIX U
Bajlax, a TakKke I IepeJadul KPyTImero MOMEHTa I BpalaTelIbHOIO JBUKECHUS C
BeQyIIIero Bajia Ha BEeJOMEIIL.

PaznnyaroT ciegyromue BHIABI IIIIOHOK: KIHMHOBBEIE BpezHble (puc. 1.24, a),
TaHT€HIUanbHBIE (puc. 1.24, 6), npuzMatudeckue oObIKHOBeHHEIE (puc. 1.24. 8),
npum3MaTHdeckne Hanparismomue (puc. 1.10, 2) u cermenuateie (puc. 1.24, 0).

[TTnoBQHHES CQEANHEHII MOTYT OBITh HEHANIPSDKEHHBIMI (C IPU3MAaTUYECKUMI
1 cerMEHUATHIMI MITI0HKaMI) 1 HampsoKeHHBIMU (¢ KIMHOBHIME (puc. 11, a) u

Bnapenc<fd HFGHITHATIBEHBIM - 'IJHTEG'HKHMH) :




Pasmephl cTaHZApTHRIX IIPU3MAaTHYECKIX IIIIOHOK M I1a30B BTYJIOK M BaJIOB, B
KOTOPBIX OHHI YCTaHABINBAKOTCS, COOTBETCTBYIOT OIPEIACIICHHOMY 3HAUYCHUIO
JaMeTpa Bajla I pacCUdTaHbl Ha Iepejady KpyTSAIEro MOMEHTa MaKCHUMAaJllbHO
JIOITy CTIMOI1 BE€JICUITHEI.

IIpu pacueTe MIOHOYHOI'O COEAUHEHI IIOCIE IIoA00pa CTaHAaPTHRIX Pa3zMEPOB
IMIIIOHKN B COOTBETCTBUM C AMaMETPOM Bajla U JJIMHOM €r0 CTYIIMILI, Ha KOTOPYIO
YCTaHABIIMBAETCS Bpalllalolascsa A€Tallb, N3 YCJIOBUU IMPOYHOCTHU INIIOHOYHOTO
COEIUHEHNS Ha CMATHE ONIPEACIIAIOT MAKCHMAalbHO JOIIY CTUMBIN II€peJaBacMblil
MOMeHT, H MM

o Ocy|-d-h-1,
<P 4 ; (1.36)
rie %l — IOITy CKaeMO€ HaOp:sKeHMsd cMsaTust, H/mm™, ¢ — gquaMeTp Bana, MM,
I | ={l-bi
h — BpICOTA IIIIOHKH, MM, ¢ — pabodas JJIMHA IIIIOHKH, P , MM, b —

HINPIIHA IIIIOHKH, MM.
B orBeTcTBEeHHBIX COCAMNHCHITAX IMIIOHOYHOC COCAHNHCHIIC IIPOBCPAROT HAd CPC3

o opMy e

NCXOJHBIM JaHHBIM, HpUBEeHHBIM B Ta0m.(1.10).

I cxoaHble JaHHbIE 115 pactcTa IIINOHOTHOIo COCAMHCHHHA

e

T

Cp

2

(1.37)

T 7
'€ [ fﬂ] — AOIIYCKaCMOC HAIIP/XKCHIIC Ha CPC3, H/vm~
M
33,[[3113. OHpE,I[EHHTL AOIIYCKACMYLIO BCIIHMHHHY IICPCAdBACMOI'O MOMCHTA Kp
I IIPOBCPHUTE HIIIOHOYHOC COCAMHCHIC Hd IIPOHHOCTLE M3 yCH'DEI’IfI Cpc3a COITIACHO

Taonuma 1.10

NS
Bapmanr | ¢ , MM | b  MM| h,mm| | 9] T/ Hane | Hame
1 35 10 8 20
2 45 14 0 36
3 50 16 10 45
4 60 18 11 52
5 68 20 12 50
- 75 20 5 0 100...150 60...90
7 85 24 14 05
8 100 28 16 75
0 110 32 18 88
10 130 36 20 05
SHEKTPOHpPI NONCEIO 6
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Puc. 1.25. lllnoHOYHEIE coeJIIHEHUS

[IITudgToBEIE COEQUHEHNUS — IPUMEHIIOTCS IIPU TOYHON YCTAaHOBKE COEAUHICMEIX
JIeTaJIell B KaUECTBE NPeJOXpaHUTEILHEIX YCTPOICTB (Cpe3aeMble IMTU(TEI) U AL
COCQUHEHNS JeTajleill, MNepelarollnx He3HauuTeNnbHele Harpy3ku. Illtudramu

Ha3bIBaIOT CTallbHBIE KpyIvble IUInHIpuueckue (puc.1.26, a), KOHHUECKUE
(puc.1.26, 6) nwin GpacoHHBLIE CTEPIKHIL

X BCTaBIISIIOT B OTBCPCTHC VYddpaMH MOJIOTKa IJIN 34lIpCCCOBBIBAIOT, B
PE3YIIETATC HCI'O H_ITH(I)TBI YACPKHUBAKOTCA B OTBCPCTHH CIIJIaMI TPCHITA.

LHTHEI)TDEBI& COCAMNHCHITA PACCHHTBEIBAIOT Ha CPC3 IIPH 1ICPCAAHC IIOIICPCHHBIX
YCHHHE I Ha CPE3 M CMATHC IIPpH IICPCAAHC KPYTAIICI'O MOMCHTA.

a O

R
If‘

{4

NOKYMEHT NoanucaH

SNEKTPOHHOW NoanMCHIG

Ceptudomkatr: 2C0000043ESABBBY52205E 7RASNG])

Bnaneneu: llleGayxoea TaTenAHa AnexkcaHgpoeh
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Puc. 26. IIITudToBLIE COSAUHEHIIS

Puc. 1.27. 3yOuaTeie coeqUHEHI

3yOuaTthie (IINILEBLIE) coequHeHus (puc. 1.27) nHoraa Ha3kEIBaIOT
MHOTOIIIIIOHOYHBIMU I Ha3HAUYEHUE X aHAJIOTHYHO IIITOHOYHBIM COEIUHEHIIM.

3yOuaTele coeAuHEHHs 00pazoBaHbl BBICTYIIAaMHU — 3yObIMHI Ha Baly,
BXOJISIMIIMII BO BIIAAUHBI — IIa3kl BO BTyJKe. J[aHHOE COEAMHEHIE HMEET P
IPEUMYIIECTB II0 CPaBHEHUIO CO ININOHOYHBIMU: 1) OONBIIYIO HArpy304YHYIO
CIIOCOOHOCTEL Osarogaps Oonbmieil padboueil IMOBEPXHOCTU KOHTaKTa, 2) JIydIlIee
IICHTPUPOBaHIE COINpsAraeMeIX Jeraineii; 3) ©Oonee BBICOKYH) YCTAJIOCTHYIO
[IPOYHOCTEL BaJia.

[Io KOHCTPpYKINH NIUINIEB ATU COSAUHEHNI OBIBAIOT C IPSIMOOOUYHEIMI
numiaMu  (puc. 1.27, a), ¢ »BoJbBEHTHBIMU muinnamu (puc. 1.27, 6), ¢
TpEyroJbHEIMU nunuiaMu (puc. 1.27, 6).

KoHTpoJ/IbHbIEC BOIIPOCHI:
1. IIpuBeseHne cuwi u Macc B MexaHn3Max. I [puBeieHHEIIT MOMEHT Iaphl CHJL
2. lIpuBeseHne cwi 1 Macc B MexaHn3Max. I [puBeeHHEIIT MOMEHT MHEPIIIML.
3. 3yO4yaThle MEXaHH3MHEI I X KJIaCCH(UKAITISL.

4. T eompRpirdeeiide; TapaMeTphl 3y OuaToil nepegadun. Moy b 3alleIIe .

Ceomy q}HHETj.EC%@%E@%@&%@%%&M@EHIH: CIIEACTBUA. BHYTpEHHEE 1 BHEIITHEE
Bnaneneu: m%w%fa?ﬁc%ﬂpna%
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6. Kumemarnueckue XAdPAKTCPHUCTHKII 3}’6T-IEITBIX MCEXAHII3MOB. HEpE,[[aTGT-IHDE
OTHOIIICHIIC.

7. HEPE,[[HTDT-IHDE OTHOIICHHEC CJIOKHEBEIX 3}’6T-IHTBIX MEXAHII3MOB C
HCIIOJABITKHBIMIT OCHAMIL.

8. OBOJILBEHTa OKpPYXKHOCTU. [lapaMeTpuueckne ypaBHEHIU S5BOJILBEHTEI
OKPYKHOCTI.

9. OBOIBLBEHTHOE 3aleIieHne. CBOMCTBA SBOJILBEHTHOT'O 3aI[CIUICHISL.

10.Meroanl m3roToBIeHNs 3yOdaThIX Konec. MHCTpyMEHT.

1 1. KoppurunpoBaHue 3yO4aTeIX Kojnec. BUabI 1 1[€JI1 CMEIEHNI HHCTPY MEHTA
[IPU M3TOTORJICHUN 3y OYaTHIX KOJIEC.

12.1Imanerapable MexaH3Mbl. J(nddepeHnnanbaeie MexXaHu3Mel. OIpeaeneHue
[ICPEIaTOUYHOIO OTHOIIEHI INIaHETaPHBIX MEXaHIM3MOB (aHAJIUTHYEC KT
METO[).

13.11manerapHble MexaHI3MBIL. J(nddepeHnanbHeIe MeXaH3MEL. OIIpeaeeHne

[IEPEJaTOYHOI0 OTHOIIEHNUS IIaHETAPHBIX MEXaHIM3MORB (IpadiraecKuii
METO[)).

Crniicok peKoMeHAYeMOI JIUTepaTyphbl
IlepeyeHb 0CHOBHOI JTUTEPATYPhI

1. Kanycrun, AB. Teopus mexammsmoB n Mammnd / AB. Kamycrua ;
IIoBOMIKCKNIT TOCYAAPCTBEHHBINI TEXHOJIOTMUECKNN  VHUBEPCUTET. —
ﬁﬂmfcap—OHa LITY, 2018, — 76 ¢. : w1 — PexxuM gocTyIia: 10 IIOJIINCKE.
— URL: http://biblioclub.ru/index.php ?page=book &1d=4943009. —
bubmmorp.: ¢. 73. —ISBN 978-5-8158-2011-1. — TekcT : 71€KTpOHHBIIA.

IlepeyeHs A0MOJTHHUTENBLHON JIUTEPATYPHI:
2. T gHT pgiear3sMoB 11 MamuH / MUA. Mepko, A.B. KomoroB, M.B.

SNEKTPOHHOW NMoanuCeHO
Ceprdurar: 200DV CHAHIIIHE 78A0fs000kddapoHOB ; MuHNCTEpCTBO 00pazoBaHUSI U HayKU
B . L1 L i
TeAsTER E%ﬁgﬂﬁﬁaﬁ&eﬁa“ﬂ@éhepammj Cubnpckuii PeaepanbHbIl YHUBEPCUTET. —

ACHOSAPCK COVY, 2015. — 248 c. : mi., Tadmn., cxeMm. — Pexxum gocTyna: 1o
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nmoanucke. — URL: http://biblioclub.ru/index. php?page=book &1d=497728 —
bubmmorp.: c. 243-244. — [SBN 978-5-7638-3362-1. — TekCT : 5II€KTPOHHBI I

IlepeueHs pecypcoB HMH(pOpPMaLIMOHHO-TEJTEKKOMYHHKALIHOHHON CETH
«IIHTepHET», HE0OXOAUMBIX JJI1 0CBOEHHUA JUCLIUILIHHBI
1. OnextponHo-OnONMMoTeuHad cucrema IPRbooks
2. ONIeKTpoHHas OHMOIMOTEYUHas CHCTEMa « YHHBEPCUTETCKasl OMOIIMOTEKa on-
line»
3. DJexkTpoHHO-OMOIMmoTedHasd cucTeMa JlaHb

MUHUCTEPCTBO HAVKHU U BEICIIET'O OBPA3SOBAHUS POCCUHUCKON OETEPAITUU
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUPEXJAEHHUE BEICHIEI'O OBPA3SOBAHK A
«CEBEPO-KABKA3CKHWH OEJIEPAJILHEIM YHUBEPCUTETY

[Iaruropcxit HHCTHTYT (proman) CKOY

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToanueckue yKazaHus

IO OpPra’Hms3aliHH CaMOCTOAT eJIbHOH pﬂﬁﬂT bI
IO JHCITHIUTIHE {{TEGI)HH MCXAHIT3MOB H MAITIH»
1A CTYACHTOB HAITPABJICHITA ITOAI'OTOBKH

23.03.03 Dxcuryaranu s TPAHCHOPTHO-TEXHOJIOT HYEeCKHX MANIHMH H KOMILIEKCOB

[Iaruropck, 2023
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BBenenue

MeToamyuecKie VKa3aHHS H 3aJaHHs JUIS BBIIIOIMHEHHS CaMOCTOSITEIIEHOH PaloThH
CTYZAEHTAaMH IO JIICIPOUINHE « TeopHsS MeXaHH3MOB M MAIIIHH) IO HAIIPaBIEHHIO IO OTOBKH
OaxanmaBpor: 23.03.03 DKcruryaTalis TPaHCIIOPTHO-TEXHOIOTHYECKIX MAIIIHH H KOMIUIEKCOB

Metoamyeckoe I1moco0He COMEPNKHUT BeCh HEOOXOIMMBIN MATepHall JUIS BBIITOITHEHIS
CaMOCTOSITEIILHOH PadOoTHI IO JUCIIHIUIHHE « TeOpHsS MEXaHH3MOB H MAaIIIH).

B maHHOM METOIHMYECKOM ITOCOOHH ITPHBENIEHBI TEMBI H BOITPOCHI IS CAMOCTOSTEIIBHOIO
H3YUEHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1.001man XxapaKkTepHCTHKA CAMOCT 0ATEIbHOH PadoThI CTY/I€HTA

CamMmocTosTenpHas pabora — 3T0 BHJ YUEOHOH JEATEILHOCTH, BBIMOHSIEMBIH YYAIT[IMCS
0e3 HEINOCPeACTBEHHOIO KOHTAKTa C IIPEIofaBaTelleM MHJIH VYIIPABIISIEMBIH IIPEIOJaBaTeiIieM
OIIOCPENOBAHO Yepe3 CIElHATIbHEIE YUeOHBIE MaTepPHAlIbl, HEOTheMIIEMOE OOS3aTEIIbHOE 3BEHO
Iporiecca oOyUYeHHs, IPeayCMaTPHBAIOIIEE ITPEXKIAe BCET0 HHANBHIAYAILHYIO padoTy YYaAII[HXCS
B COOTBETCTBHH C YCTAaHOBKOH ITPEITOaBaTENS WIH YUeOHIKa, ITPOorpaMMBbl 00yUeHISL.

Ha coBpeMEHHOM 53Tale CaMOCTOSATENFHYIO paboTy CTYAeHTa CIeAYET pas3fdelIHTh Ha
pabory ¢ OyMa)XHBIMH MCTOYHHKAMH HH(POPMAIHH, T.e. Yy4yeOHHKaMH, MeTOIHYeCKHMH
ITOCcOOHSMH, MOHOTpa(hHAMH, KYPHAIaMH H T.J. H 3IeKTPOHHBIMH HCTOYHHKAMH HH()OPMAIIHH,
T.€. JOCTVYII K 3JIEKTPOHHEIM pecypcaM yepe3 MHTepHET.

Ceg MEH%E%%:&@EEBH}?}O padoTy CTVIEHTa HEBO3MOXKHO IIPEJCTAaBHTL  0Oe3

Cepvdb HETIOMIBBOBHEMGEHHBPOPRMAIHNOANOH ceTH — MHrepHer. HeoOXomHMOCTH HCIIONB30BAHHS
A P T PR ETA BOSHARAET HE*fOmp Ko IpH IIOATOTOBKE K MPAKTHYECKHM H CEMHHAPCKHM 3aHSITHSIM,

HO, B OonpIIIeH CTCIICHIL, IIPH HAIDICAHHH PA3JIMYHbBIX HCCIICAOBATCIIECKIIX H TBOPYCCKILX pﬂﬁDT.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



MHorune coppeMeHHBIE MOHOTI'pa(pHH, IIepHOAHYECKHE KYPHAIIBL H3JaHbl TOJIBKO B 3JIEKTPOHHOM
BHJIE 1 ¢ HIIMH MOJKHO ITO3HAKOMHTHCS TOIIBKO B MIHTEpHEeTE.

Ilein H 33Ja4Y8 caMOCTOATEJILHOIl PpadoThL: (POPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSITEIIbBHOMY ITO3HAHHIO H O0OYUYEHHIO, IIONCKY JINTEPaTyphl, 0000MIEHHIO, O(POPMIIEHHIO H
IPEACTABIIEHHIO TIONYYEHHBIX PE3YIhTAaTOB, HX KPHTHUECKOMY aHallM3y, IIOMCKY HOBBIX H
HEOPAHHAPHBIX PellleHHH, apryMEHTHPOBAHHOMY OTCTAaMBAHHIO CBOHMX ITPEIIOKEHHI, YMEHH

ITIOATOTOBEKIL ELICT}"]'[JIEHI]I‘T H BEACHHA JHCKYC CHII.

KoMnereHnuu o0yuarierocs, (popMupyemMbie B pe3yJibTaTe 0CBOCHHA JHCITHILTHHDI

HanmMeHOBaHHE KOMIIETEHI[HH

Koa, dopmynHpoBka Ko, dopMyIHpoBKa HHIHKATOPA [ImaHHpyeMble pe3yIbTaThl
KOMIIETEHIHH O0YUEeHH A IO JUCI[HIUTHHE
(MOZYIX0), XapaKTePH3VIOIIHE 3TAITbI
(hOpMHPOBAHH I KOMITETE HITHIT,
HH IHKaTOPOB
OIIK-1 Criocoben WN-1onx ['OTOBHOCTE K KOHTPOJIIO
IIPHMEHSITH OCHOBEI €CTECTBEHHOHAYYHBIX H | TEXHHYECKOI' O COCTOSIHH S
€CTECTBEHHOHAYYHEBIE | OOIIEHHKEHEPHBIX HAVK, TPaHCIIOPTHBIX CPEICTB C
H OOIIEHHKEHEPHBIE | METOAOB MAaTEMAaTHYECKOIO HCITOIIb30BAaHHEM CPEICTB
3HAHHS, METOIBI aHaJIM3a 1 MOJETHPOBAHH 4. TEXHHYECKOI' O JHATHOCTHPOBAHM S
MaTEMaTHYECKOI'O
aHa3a " -2 0nx ['OTOBHOCTE K OpraHms3ai(Mi M
MOJETINPOBAHH B [ IpHMeHsITH KOHTPOIIXO KayecTBa )51
IpoeccHOHAIFHOMH eCTECTBEHHOHAYYHEBIE H 0e30IMacCHOCTH IPOIIECCOB
JEATEIIbHOCTH OOIIEMHKEHEPHEBIE 3HAHILL, CEPBHCA, IIapaMeTPOB
METOJBI MaTeMaTHYE CKOT'O TEXHOJIIOTHYECKHX ITPOLIECCOB C
aHalIH3a H MOJIEIIHPOBAHH S B YUeTOM TpeOOBaHHI ITOTPeOHTEIIS
ITpode CCHOHATbHOMH
IESATEIIbHOCTH.
M J1-30mic-1 CriocobeH aallTHPOBATh 151
HagrikoMm IIPHMEHEHH S | MOAH(HIHPOBATE
€CTECTBEHHOHAYYHBIX H | CIIEIHAIH3HPOBAaHHOE
OOIIEHHKEHEPHEIX 3HAHHH, | IIPOrPaAMMHOE o0ecCIIeYeHHE,
METOI OB MAaTeEMATHYECKOr'O | METOABI H AJTOPHTMBEI CHCTEM
aHaIIM3a M MOAEIHMPOBAHHMS B | HCKYCCTBEHHOIO HMHTEIUIEKTa H
ITpode CCHOHAIbHOMH MAaIIIMHHOT' O O0yUYEHH S B
IESTEIIbHOCTH. ITpo eCCHOHATLHOM
IESATEIIBHOCTH
2. ILnan - rpadHK BBINOJTHEHHA CAMOCTOATEILHOI PadoThI
Koarl CpencTea U OOBeM YacoOB, B TOM YHCIIE
peanH3yeM TEXHOIIOTHH CPC KOHTaKTH Bcero
BIX OLIEHKH as pabora
Buj gedareIsHOCTH
KOMITETEHI] C
M ACKYMEHT Hﬂ%ﬁﬂfﬂ EEHTGB IIpETIoiaBa
Ceprudukgt: HIGARKGHEOJAB3R952205E 7BAS00060000043E TelleM
Bnageney: LI.IE@{HB%& TaTtbAHa AnexkcaHapoBHa
3 ceMecCTp
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OlIK-1 CaMOCTOSMTEeNBHOE ColOecenopanme | 87,48 9.72 97.2
(O-1; U-2; | m3y4yeHHe ITHTepaTypEI
1A-3) 110 TeEMaM
Ne 1-9

OIIK-1 IloAroroBka K OTYET 1,62 0,18 1.8
(I14-1; UI-2; Ta00pPaTOPHBIM (THChMEHHBIH)
HAa-3) 3AHSITHAM

Hrtoro 3a 3 ceMecTp 89,1 99 99

HUtoro 89,1 99 99

3. MeroanyeckHe peKOMEHIANMHN [0 H3YYECHHIO TEOPETHYECKOr0 MATEPHAJIA

3.1. Buo camocmoamesibHOU padomsl: camocmoameslbHoe U3yueHile Jimepamypl

M3yyats y4ueOHYIO AUCIHHIUIHHY «TeopHS MeXaHH3MOB M MAIlHH» PEKOMEHIYETCS IIO
TEMaM, ITPEABAPHTENLEHO O3HAKOMHBIIIICE C COHEpKaHHEM KaXIOH M3 HHX B IIPOrpPaMME
CIOUIMHEL.  [IpH TeOopeTHYECKOM H3YUEeHHH MHCIHIIIMHBEL CTYAEHT IONKEH IIOJIB30BaThCS
COOTBETCTBVIOIIEH NIHTEpaTypoH. IIpHMepHBIN IIepeuyeHb JIHTEPaTyphl IIPHBEJEH B padoueH
IIporpamMmMe

Jlist ©ormee IMOIMHOIO OCBOEHHMS YUeOHOIO MarepHalia CTYJIeHTAM UYHTArTCS JIEKIHH II0
BAKHEHIIINM pa3AeiiaM M TeMaM Y4YeOHOH JUCIOUMHBEL. Ha JeKIpisx H3nararorcsa M JAeTalbHO
pacCMaTpHBAIOTCSI HaHOolIee BaXHBIE  BOIIPOCHI, COCTABIISIONIHE  TEOPETHUECKHI H
IMpaKTHYeCKHH (PYHAAMEHT JHCI[HIUTHHEL.

Hmoezoseslit npo0ykm: KOHCnEeKm JIeKUILU

Cpeocmea u mexHoozuu oueHku: Cobecedosanue

Kpumepuu ouernuearnun: OlieHKa «OTIIMYHOY» BBICTABIIIETCS CTYIEHTY, €CIIM B IIOITHOM
00BbeMe H3Y4YeH KYPC JaHHOM JHUCIHIUTHHEL H BEITTOJIHEHEI IIPAKTHUYECKHE 33 aHI

OlleHKa «XOPOIIO» BBICTABISETCS CTYIAEHTY, €CIH JOCTAaTOYHO IIOJTHO H3YYEH KYPC
TAHHOH JHUCIIHIUIHHBI H BBITIOIHEHEI ITPAKTHYECKHE 33 aHHs

OlleHKa «YIOBIETBOPHUTEIILHO» BBICTABIIETCS CTYAEHTY, HEIOCTATOYHO E€CIH IIOJIHO
H3YUYEH KYPC JaHHOH JUCIMIUIMHGBI 1 BRIIOTHEHBI IIPAKTHYECKIE 3aJaHIsI

OlleHKa «HEYIOBIIETBOPHTEIILHOY» BBICTABIISIETCS CTYIEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
ITPAKTHYECKIE HABBIKH I10 JAHHOH JTHCIHIUIHHE.

T emMbI 11 CAMOCT 0ATEJIBHOTO H3YYECHHS:

1. CrpyKTypHBIE (POPMYIIEI KHHEMATHYECKHX IIETIEH.

2. KuHeMaTHye CKHI aHaIn3 MeXaHH3MOB. OCHOBHEIE ITOJIOKEHNS U IMOHATHS. HaszHaueHe
H KITacCH(pHKaI[H A 3y04YaThIX Iepeay.

3. CHIOBOH pacyeT MEXaHH3MOB 0e3 yueTa TPeHHS B KHHEMATHYECKHX ITapax.

4. llpuBeaeHHe MacC K 3BEHY H TOUKE.

5. llepemaToyHOE OTHOIIEHHE MHOT'O3BEHHBIX 3yOYaTBIX IIEPENIAY ¢ HEITOABHKHEIMH H

ITOABITAHBIMIT OCHNI.
0. ,HIICKGEGﬁ EKYIIAHYOK C Ka"UdrOITMCA H ABHKVITTHMCSH ITOCTYITATEIIBHO TOJIKAT CIIAMEL

3.2. Buo camocmoamesnibHol padomsl: n0020mMoOEKA K 1A00pAMOPHLIM 3 AHAMUAM

Hmozoéwtit npodykm: OTYET 110 J1a00PaTOPHOH padoTe

Cpedcmea U mexHo102ull OUeHKI: 3all[uTa OTUYeTa

Kpumepuu ouenusanna: OlicHKa « OTJIMYHO» BBICTABIISETCS CTYIEHTY, €CIH B IIOJTHOM
00beME H3YYEH KYPC JaHHON JHUCI[MIUTHHEL H BEITIOJIHEHEI 1a00paTOpHEBIE 3aJaHH

OlleHKa «XOPOIIO» BBICTABISAETCS CTYIAEHTY, €CIH JOCTATOYHO IIOHO H3YYEH KYpPC
ITAHHOI AVCIITUTIHD I BBITIONHEHBI 1abopaTOpPHEIE 33 aHII

MEHT NoarnncaH
G!IIEHEEHHWWPIHEHLHG}} BBICTABJIACTCA CTYVIACHTY, HCAOCTATOYHO, CCJIH IIOJIHO

CePTDpERY %ﬁ“ﬂﬁﬂ? NAFOH IHICITHITTHHHRI A BBOTOIHEHHI 1a00paTOPHbIE 3aaHN

Bnaneneu: lleGayXoka TaTeAHa AnexkcaHgpoBHa

I_[EHI{E], CHCYJOBIICTBOPHICIIBHO» BBICTABJIACTCA CTYACHTY, €CIIH OTCYTCTBYIOT 3HAHHA H

IMPAKTHYECKIIC HAaBbIKH 11O ,I[EII-H-IGH JHCITHIIIIHHE
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4. MeToanueckne YKa3aHHA

MeToanueckie YKa3aHHS 10 BBIIIOIHEHHIO ITa0opaTOpHBIX padoT IO AHUCIHIUIHHE «TeopHs
MEXAHH3MOB H MAaIllMH», HaITpaBJIeHHSI ITOATOTOBKH 23.03.03 - DKcCIUTyaTaiHs TPaHCIIOPTHO-
TEXHOJIOTHYECKIX MAIIHH H KOMIUIEKCOB.

1.

CnHcoKk peKkoMeHAYeMOH JIHTEPATYPbI
IlepeyeHb OCHOBHOM JIMT €PATYPhI

Kamyctua, A.B. Teopns mexanm3moB H MammH / A B. Kamyctun ; IloBomkckwii
TOCYJAPCTBEHHBIH TEXHOIOTHYECKHH YHHBEPCHTET. — ﬁﬂﬂl}{ﬂp-@ﬂa CIIITY, 2018. — 76
c. : wi. — PexnMm Jqocryma: mo mommmcke. — URL: http://biblioclub.ru/index. php?
page=book&1d=494309. — bubmorp.: ¢. 73. — ISBN 978-5-8158-2011-1. — TekcT :

3IIEKTPOHHBII.

IlepeyeHb MOMOJTHHTEJILHOH JIMTEPATYPBL:
Teopusa mexanmsmoB H ManmH / M.A. Mepko, A.B. Komoros, M.B. MecHsaHknH, A A.
[HlapoHoB, MuHucrepcreo obpaszoBaHHd U HayKH Poccrrickon Dexeparnm, CHOMPCKIIT
QeaepalbHEIN YHHBEPCHTET. — KpacHosapck: CDY, 2015. — 248 c. : wiL., tadi., cXeM. —
Pexxum  goctyma: 1o moamucke. —  URL:  hitp://biblioclub.ru/index. php?
page=book&1d=497728 — bubnnorp.: c. 243-244. — ISBN 978-5-7638-3362-1. — Tekcr :

3IIEKTPOHHBII

IlepedeHs pecypcoB HHPOPMANHOHHO-TEJIEKKOMYHHKANHOHHON ceTH «HTepHeT»,

Heuﬁxuﬂgmmﬁ?ﬂmﬂ MHCIHNILIHHBI

Ceprudmkar: 12codoiekTpoHHEe-OHGmIoRedMHag-cHicTeMa [PRbooks
Bnapenew: e oy R PO A BiE foTeuHasT cHCTeMa « YHHBEPCHTETCKasI OHOIHOTEKA on-line»

3. DJNeKTPOHHO-OHOIMmMoTeyHasa cucTteMa JIaHb
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