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1 HOACHUTEJIBHASA 3AIINCKA

MeTtoauueckre yka3aHUS MO BBIMOJHEHUIO MPAKTUYECKUX paboT Mo  yueOHOU
mucuuiiiHe  TexHudeckassh  MeXaHMKAa  NPEJHA3HAYEHBl  JUI  CTYACHTOB
cnennasnbHOCcTH 23.02.01 Opranusanust nepeBo30K U ynpaBJjieHHEe HA TPaHCIOPTe
(aBTOMOOMJIBLHOM), pa3paboTaHbl Ha OCHOBe DenepallbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNbHOrO0 CTAHJAPTa CpPEAHEro NPOo(ECCHOHAIBLHOrO O0Opa3oBaHUs IO
cnenquanbHocTd 23.02.01 Oprann3anusi nepeBo30K U yIpasjieHHe HA TPaHCHOpPTe

(aBTOMOOMJIBHOM).

Meronnueckue yka3zaHus SBISIIOTCS YacTbl0 YYEOHO-METOAUYECKOT0 KOMIUIEKCa
no gucuuiuiiHe  TexHM4yeckash MeXaHMKa M COACp)KAT 3aJaHus, yKas3aHHUs II0
BBITNIOJTHEHUIO MPAKTUYECKUX rparuecKkux pador.

[lepen BBINOJIHEHHEM MPAKTUYECKOM pabOThl Ka)Abld CTYJEHT O0S3aH MOKa3aTh
CBOIO TOTOBHOCTh K BBIIOJHEHUIO pPa0OOTHI: BBINOJIHUTH TECTOBOE 3a/laHUE,
YOPAKHEHHE, OTBETUTh Ha BOMPOCHL. [10 OKOHYaHUM paOOThl CTYJEHT BBHINOJIHSET U
oQopMIISIET MPaKTUYECKYI0 pabdoOTy B COOTBETCTBUU C TPEOOBAHUSAMHU W 3allUILIAET
CBOIO padoTy.

B pesynbrare 0CBOEHUS AUCHUILUIMHBI CTYAEHT JOJDKEH YMETh:

-IPOU3BOJIUTH PACUET HA PACTSKEHUE U CKATHE Ha Cpe3, CMITHE, KPYUEHUE U U3THO;
-BpIOMpaTh JETalM M Y3Jbl HAa OCHOBE aHalM3a HX CBOMCTB MJii KOHKPETHOTO
IIPUMEHEHUS;

B pe3ynbpTaTe ocBoeHMs yueOHOM TUCIUIUIMHBI CTYIEHT JOKEH 3HATh:

- OCHOBHBIE€ MOHSATUS U aKCMOMBI TEOPETUYECKOM MEXAaHWKH, 3aKOHBI PABHOBECHUS U
IIEPEMEILIECHHUS TET,

- METOOUKHU BBIIIOJIHEHUS OCHOBHBIX pAcCUETOB II0 TEOPETUYECKOM  MEXAHUKE,
CONPOTHUBJIEHUIO MAaTEPUAJIOB U IETAIISIM MAalIUH;

- OCHOBBI IPOEKTUPOBAHUS JAETaJCH U COOPOYHBIX €IUHUIL;

- OCHOBBI KOHCTPYHUPOBAHHSI.



[lenp mpakTUyeckux paboT — o0000IIEeHne, cucTeMaTu3alus, YriiyOJeHue,
3aKpeIJICHHE TIOJYYEHHBIX TEOPETHYECKHX 3HaHWM;, (OpMHUpPOBaHHE YMEHHUUH
OPUMEHATHh IIOJYyYEHHBbIE 3HAHUS Ha MpPaKTUKE, Pa3BUTHE OOLIMX KOMIIETEHIIUH,
BKJIIOYAIOLIUX AHATUTHUECKYIO, MTPOECKTUPOBOYHYIO, KOHCTPYKTHUBHYIO JEATEIbHOCTD,
(dopMupoBaHre NpPOoPECCUOHATIBHBIX KOMIIETEHIUM, HAIPAaBICHHBIX Ha BBIPAOOTKY
TaKUX  NpOQECCHOHAIBHO  3HAYUMBIX  KAa4ecTB, KaK  CaMOCTOSITEIbHOCTb,
OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKASI HHUIIMATHBA.

MeTtoauueckre peKOMEHIalluU COAEPKAT TAKUE pa3/Ieibl, Kak:

1. TeopeTnueckas MexaHuKa

2. ConpoTUBJICHHE MaTEPHUATIOB

3. Jleranu mammuH

MeToaudeckre peKOMEHIAIMN TO3BOJIAIOT MPU KOHTPOJIE OMPEIEIUTh OCBOCHHE
BBIITYCKHUKaMH BUI0B IPO(ECCUOHATIBHON e TEIbHOCTH:

- OCYIIECTBJICHUE TEXHMUYECKOIO KOHTPOJS MpPHU XPaHEHUH, OHKCIUTyaTaluH,
TEXHUYECKOM OOCITY>)KUBAaHUH U PEMOHTE aBTOTPAHCIIOPTHBIX CPEJICTB;
- pa3paboTKa TEXHOJIOTUYECKUX MPOLIECCOB PEMOHTA Y3JI0B U JeTaJeH.
[Tpu mpoBeneHNM MPAKTUYECKUX padOT MPUMEHSIOTCS CIEAYIOIINE TEXHOJOTHU U

METOJbI OO0yYCHMUS:

TEXHOJIOI' MU METO/IbI
OOyueHue B COTPYIHUYECTBE CnoBecHble
[TpobyieMHO-pa3BUBatolee 00ydeHue Harnsaneie
Pa3BuBaroniee o0yuenue [IpakTuueckue
TexHonorus yueOHO-TTIOMCKOBOM
JeSITENIbHOCTH

TpedoBanus k padouemy mMecry:

Peanuzamus y4eOHOM AMCUUIUIMHBI OCYLIECTBISIETCS B yueOHOM KaOuHeTe
TexXHU4EeCKOU MEXaHUKH

ObOopynoBanne kaOuHeTa:

-paboumrie MecTa MO0 KOJIMYECTBY 00yUaromInXCs;

-pabodee MeCTOo Mpemno1aBaTes;

-KOMILJIEKT y4eOHO-HATISAHBIX TOCOOUH MO TEXHUYECKON MEXaHHKE;



-0O0BEMHBIE MOJENH [0 CTATHKE COOPYXEHUMH, COMNPOTUBJICHUID MaTEpHAIOB U
TEOPETUYECKON MEXAHUKE, ETAIIIM MAIlVH.
-00pa3ipbl feranen

TCXHUYCCKMMH CPCACTBAMU 06V‘-I€HI/I}I .

- KOMITBIOTED;
OO61mue TpeOoBaHMs K BBITIOJHEHUIO U O(DOPMIICHUIO MPAKTUYECKUX padoT

Xox paboTsl:

e W3yYUTHh TCOPETHUECKUN MaTepHUa,

e  BBHITIOJIHUTH 33JIaHUS,

e  OMWCATh XOJ BBHITOJTHCHUS 3aJaHUMH;

e OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

BrITToTHEHHE TPAKTHYECKUAX 3aHITHH JODKHO OBITH OQOPMIICHO B TETpaadW s

IMPAKTHYCCKHUX pa60T, M BKJIIOYATh B ceOs:

HOMEpP U TEMY 3aHSTHUS;
e  3aIIOJHCHHEIC TAOIHUIIEI,

e CXEMBI U CTPYKTYPHI;

e HEOOXOIMMEIC BHIBOJIBI,

e KpaTKHe€ OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

Kpurepuu ouenku:

OueHka «OTJIUYHO» CTABUTCS, €CJIM CTYJICHT BBIMOJHUI PabOTy B MOJTHOM O0BEME C
COOJII0/IEHNEM HEOOXOAMMOM MOCIIEeI0BATEILHOCTH ICUCTBHUI; B OTBETE MPABWIBHO U
aKKypaTHO BBIMIOJIHSET BCE 3aluCH, TaOJUIbl, PUCYHKH, YEPTEKH, Tpaduku,
BBIYUCJICHU S, PABUJILHO BBITIOJIHIET aHAIU3 OIITHOOK.

OneHka «XOpPOII0» CTaBUTCSA, €CITU CTYACHT BBITIOJHUI TpeOOBaHUA K orieHKe "5", HO
JIOMYIIEHBI 2-3 HEI0YETA.

OneHka «yI0BJIETBOPUTEIbHO)» CTABUTCS, €CIM CTYJICHT BBHITIOJHUI pabOTy He
MOJIHOCTBI0, HO OOBEM BBHITIOJHEHHONW 4YacTH TAaKOB, YTO TIO3BOJSET TMOJIYYUTh
MPaBWIbHBIC PE3YJbTAaThl U BBIBOJIBI; B XOJ€ MPOBEIACHUSA PAOOThI ObUIM JIOMYIICHBI

OIIIUOKH.



OneHka «HeyJI0BJETBOPUTEIbHO» CTABUTCSA, €CIM CTYIASHT BBITIOJHUI pabOTy HE
MOJIHOCTBIO WJIM OOBEM BBHITIOJIHEHHONH dYacTH pabOThl HE TMO3BOJIIET CHEaTh
TIPaBUJIBHBIX BBIBOJIOB;

2. OnleHMBaHUE 3alTUTHI KOHTPOJIBHBIX BOTIPOCOB.

OneHkKa «OTJIMYHO» CTaBUTCS B TOM CJIydae, €CIIM CTYACHT

e TIPaBWIBHO TIOHMMACT CYIIHOCTh BOMpOCA, JaeT TOYHOE OINPEIACICHUE U
HMCTOJIKOBAHUE OCHOBHBIX MOHATHI;

e CTPOHUT OTBET II0 COOCTBCHHOMY IIJIaHy, COIPOBOXKJIAET OTBET HOBBIMHU
pUMEPaMH, YMEET IPUMEHUTh 3HAHUS B HOBOW CUTYaIlHH;

e MOXET YCTAaHOBHUTH CBSI3b MEXKIY U3y4aeMbIM U paHee U3yUYEeHHBIM MaTepPHATIOM W3
Kypca «TexHudeckas MeXaHUKa», a TaK)Ke C MaTepPUajoOM, YCBOCHHBIM MPU W3yUYCHHUH
JIPYTUX TACITUTIINH.

OueHka «XopoIo» CTaBUTCS, CCIIH

e OTBET CTYyJICHTA YJOBJICTBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OIICHKY 5,
HO JaH 03 MCITOJIb30BaHUs COOCTBEHHOTO TUTaHA, HOBBIX MPUMEPOB, 0€3 TPUMEHEHUS
3HAHUW B HOBOW cHUTyaruu, O€3 HCIOJIb30BaHHUS CBs3EH C paHee H3yUYCHHBIM
MaTepHaoM U MaTePHAIOM, YCBOCHHBIM MTPH U3yUYCHUH JPYTUX TUCIUTIINH;

e CTYACHT JOIYCTWJ OJHY OIMOKY WJIM HE OoJjiee ABYX HEIOYETOB M MOXKET HX
HCIIPABUTh CAMOCTOSITEIILHO WJIU C HEOOJIBIIION ITOMOIIBIO TPEIOo1aBaTesl.

O1eHKa «y/10BJIETBOPUTEIBLHOY» CTAaBUTCS, €CITA CTYICHT

e TPaBWIBHO IOHUMAET CYIIHOCTH BOIPOCAa, HO B OTBETE HMMEIOTCS OTJCIIbHBIC
npoOeasl B YCBOGHWUM  BONPOCOB  Kypca «TexHuyeckas MexaHUKa», HE
MPETATCTBYIONINE TaTbHEHUIIIEMY YCBOSHHUIO MPOTPAMMHOI0O MaTepHuania,;

e JIOMYCTWJ HE 00Jiee OTHOM TPyOOH OMMOKH M IBYX HEIOYETOB.

O1eHKa «HEYT0BJETBOPUTEIbHO» CTABUTCS, CCITH CTYACHT

e HE OBJIAJICJI OCHOBHBIMU 3HAHUSIMU U YMEHHUSMH B COOTBETCTBUHU C TPEOOBAHUSIMU
MPOTPAMMBI U IOMTYCTHII OOJIBIIE ONMTHOOK M HEAOUYETOB, YeM HEOOXOAUMO JIJIsl OTICHKHU
3.

U HC MOXKCT OTBCTUTH HU HAa OAWH M3 ITOCTABJIICHHBIX BOIIPOCOB.



B coorBercTBUM C y4eOHBIM IUIAHOM MPOTPaMMbl MOJATOTOBKU CHEIHMATUCTOB
CpemHero 3BeHa Mo crenuaigbHocTu Mo crnernuanbHoctn 23.02.01 Opranuszanus
NepeBO30K W YyNpaBjieHWe HA TpaHcmopTe (aBTOMOOWJIBHOM) U padodeid
IpOrpaMMOil Ha TpPaKTHUYECKHWE palOoThl MO JUCHUIUIMHE TeXHHuYecKass MeXaHUKA

orBoautcs 20 4ac.



2. MEPEYEHb IIPAKTUYECKUX PABOT
(BbIUCKA U3 padoyvell MPOrpamMmbl)

Ne ni/m Ha3Banue npakTuyeckou padorThl Kou-
BO

4aco
B

1. IIpakTuyeckast padora Ne 1. 2
Omnpenenenre NpoeKUUi CHUII HA OCU X U Y

2. IIpakTHueckas padora Ne 2. 2
Omnpenenenrne ycwiuid U 1moaOOp d3JEMEHTOB IJIOCKOW CHCTEMBI
CXOISAUIUXCS CHII

3. IIpakTuyeckas padora Ne 3. 2
OmnpeneneHue NEHTpa TKECTU IIIOCKUX PUTYP

4, IIpakTnueckas padora Ne 4. 2
Omnpenenenue TpaeKTOPUH, CKOPOCTH U YCKOPEHHS TOUKU

S. IIpakTuyeckas padora Ne 5. 2
PacueT npoYHOCTH CKAThIX U PACTSIHYTHIX 3JIEMEHTOB.

6. IIpakTuyeckas padora Ne 6. 2
Pacuer BanoB u ocell Ha kpydeHue. [locTpoeHne 3MI0p KpyTALUX
MOMEHTOB

7. IIpakTnueckas padora Ne 7. 2
[TocTpoeHue 3m10p MPOAOIABHBIX M HOPMAIbHBIX HANPSKEHUN
IIPU PACTSKEHUU U CHKATHH.

8. IIpakTuyeckas padora Ne 8. 2
Pacuet u mog6op ceuenus 6anku Ha MONEPEUHbIN N30

Q. IIpakTuyeckas padora Ne 9. 2
Pacyer Ha yCTOWYHMBOCTD CKATBIX CTEPKHEH.

10. IIpakTuyeckas padora Ne 10. 2

HOI[60p IIOAIIUITHUKOB KQ4CHUA U CKOJIBXKCHHUA




3 COAEP KAHME TPAKTUYECKUX PABOT

IIpakTnuyeckast padora Ne 1

Hean: o0000meHne, cucTeMaTu3alus, YriyOJeHUe, 3aKperuieHue MOJTYyYEHHbBIX
TEOPETHYCCKUX 3HAHWI; YMETh OINpPEACIATh HaIlpaBJICHUE W BEIUYHHY BEKTOpa II0
€ro MPOCKIHSIM, yYMETh 3alHMChiBaTh ypPaBHCHUE PaBHOBECHS IUIOCKOW CHCTEMBI
CXOIAIIUXCS CHII.

3ananmue 1. [ToBroputh 1Mo yueOHUKY Temy «IImockas cucteMa CXOMAIUuXCs CHID».

3aganue 2. BpimumuTe aHHBIE 7S BAlllero BapuaHTa (COTJAacHO HyMepalud B

KypHaJe).
NQ Fl, Fz, Fs, F4, NQ F1, Fz, F3, F4, NQ F1, sz F3, F4,
BapHaHT H H H H BapuaHT H H H H BapuaHT H H H H
a a a
1 10 | 50 | 45 | 60 11 90 | 85 | 70 | 10 21 11 | 30 | 50 | 95
0 5 0
2 90 | 10 | 50 | 45 12 60 | 90 | 85 | 70 22 10 | 11 | 30 | 50
0 5 0
3 85 | 90 | 10 | 50 13 45 | 60 | 90 | 85 23 70 | 10 | 11 | 30
0 5 0
4 70 | 85 | 90 | 10 14 50 | 45 | 60 | 90 24 85 | 70 | 10 | 11
0 5 0
5 10 | 70 | 85 | 90 15 10 | 50 | 45 | 60 25 90 | 85 | 70 | 10
5 0 5
6 11 | 10 | 70 | 85 16 90 | 10 | 50 | 45 26 60 | 90 | 85 | 70
0 5 0
7 30| 11 | 10 | 70 17 85 | 90 | 10 | 50 27 45 | 60 | 90 | 85
0 5 0
8 50 | 30 | 11 | 10 18 70 | 85 | 90 | 10 28 50 | 45 | 60 | 90
0 5 0
9 95 | 50 | 30 | 11 19 10 | 70 | 85 | 90 29 10 | 50 | 45 | 60
0 5 0
10 10 | 95 | 50 | 30 20 11 | 10 | 70 | 85 30 90 | 10 | 50 | 45
0 0 5 0
3apanme 3. PaccmoTpuTe puMep pemieHus. y
F1:F2:F3=F4=100H. F F,
4 7
FX1=Fxcos30°=F; x0,866=100 x 0,866 = 86,6 H. . » o
Fyi=Fixcos60°=F;x0,5=100 % 0,5 =50 H. F3 Y F,
F Xo = — Fox cos 45° = — F, x 0,707 = -100 x 0,707 = — |-
70,7H. Fy2 45° F,
F y2 = — Fax cos 45° = — Fo x 0,707 = -100 x 0,707 = — , {—— '
70,7H g =
F X3=—F3x cos 6OO=—F3 X0,5=-100 X O,5=—5O H. 0 Fa Fo F3 Fy X
Fys=—Fsx cos 30°=—F3% 0,866 =-100 % 0,866 = —86,6
H

FXs=F4% cos30°=F;%x 0,866=100 x 0,866 = 86,6 H.
Fys=—Fsxcos60°=—F3x0,5=-100 x 0, 5=-50 H.



3amanue 4. 3apucyiiTe NpAMOYTOJIbHYIO CUCTEMY KOOpIUHAT X — O — Y, ¢ yKazaHueM
CHJI, YTJIOB U MPOEKIIUMA CHUJI.

3apanue 5. Onpenenure MPOSKIMH CHII.

3ananue 6. Cruenaite BLIBOIL.

KoHTpoJsibHBIE BONIPOCHI:

1. JlaiiTe ompeeseHUe CUIIbI B CTaTHKE.

2. KaxuMmu nmpu3HakaMu XapaKTepu3yeTcs MOHSATUE CUITbI?

3. Kak rpaduuecku nzobpaxaercs cuia U Kak oHa n300paxkaercs B TeKCTe?

4. UYto Takoe MpOEKIIUs CHIIbl Ha OCh U KaK OHa ONpeaeisieTcs?

Hror pabGorbr: CrygeHT cJaeT TMPaKTUYECKYIO0 paboTy TMpenojaBareiiio B
CTAaHOBJICHHBIA CpPOK, OTBeYas Ha TEOPETUYECKHE BOIPOCHI, TMOSCHASA XOJ
2 2

BBIITOJIHCHU S HpaKTI/IIIGCKOﬁ pa6OTLI.

IIpakTnuyeckast padora Ne 2
Hean: o0000meHue, cucreMarusalus, YLIyOJIeHHE, 3aKpeIUIeHHE IOIYYEHHBIX
TEOPETUYECKUX 3HAHUM; MPOU3BECTH IrpaUyECKOe W aHATUTUUYECKOE HCCIIEI0BAHUE
IUIOCKOW CHUCTEMBI CXOISIIMXCS CHJI, BBISIBUTH YPAaBHOBEILICHA JIM 3aJlaHHAs CUCTEMaA
CUIL.
3apanme 1. [loBroputh 1o yueOHuKy Temy «Ilnockas cucrema cXOAsIIIUXCS CUID.
3aganue 2. Brpimummre gaHHBIE A7 Ballero BapuaHTa (COTIACHO HyMEpaluu B
XKypHaJe).
1./I151 3a1aHHOM CHUCTEMBI CXOISAIUXCS CUII B COOTBETCTBUH C BAPUAHTOM IIOCTPOUTH B
MaciTabe CUIIOBOM MHOTOYTOJIbHUK. 3amucarh BHIOpaHHBIA MacimiTad cui. M3meputhb
JMHEWKON JUIMHY BEKTOpa PAaBHOACUCTBYIOIIEW M TPAHCIIOPTUPOM YTOJN MEXIY
PaBHOJCHCTBYIONIEH U OChIO X. YUUTHIBasA MacITad MOCTPOEHUS, BBIYUCIUTh MOTYJIb
PaBHOAECHCTBYIOIIECH CUJIBI.
2.BpaucauTe MOIYJb M HANPABIECHUE PABHOJAEHUCTBYIOIIECH aHATUTUYECKUM METOJ0M
MIPOEKIMH.
3.0mpenenuTh OTHOCUTENBHBIE TOTPEITHOCTH BBIYMCICHUS MOZAYJS W HalpaBICHHS
paBHoneucTBytome. [lpu pacxoxaeHuun Oosiee 10% BBIUKMCICHHS U TOCTPOCHUS
CJIEAYyEeT MPOBEPHUTb.
4.CaenaTh BBIBOJ 00 YpaBHOBEIIEHHOCTH 3aJaHHOW CUCTEMBI CHIL.
5.0TBETUTH HA KOHTPOJIbHBIE BOITPOCHI.
IIpumep BbINOIHEHUA
3aanue:
Fi=4H,a=90° F,=06H, 0, = 200°, F3=3H, 03 = 70°

10



1. TI'paduueckoe onpeneneHre paBHOACHCTBYIOMIECH.

Brioupaem macmtad cut — = 0.1 H/ Mmm

4 Y
Y

F1 o]

=%
3 B "
o = \x

02 X

Monyne paBHOACHCTBYIOIIEH - F ;= U * 1 = 0.1%68 = 6.8,
Hamnpasnenue paBHOAEHCTBYIOWIEH - a, = 134°

2. AHamuTH4ecKoe ompejelieHne PaBHOACHCTBYIOMIEH MPOEKIMU 3aJaHHBIX CHJ Ha
OCUXHY:
Fix = F1x cosay= 4+c0s 90° = 0; Fiy= Fixsin a1 = 4~sin90° =4 H
Fox = F2+cosaz = 6«cos 200° =-5.638 H;  Fyy=F2 = sin ap = 6= sin 200° = - 1.368H
Fax = Fzxcosaz = 3«cos 70° =1.026 H ; Fay = Fs«sin 03 =3+5in 70°=2.819 H
[Ipoexkunu paBHOAECHUCTBYIOLIEH:
Fyx=>Fix=0-5.638 + 1.026 = - 4.612 H,
Fyy=>Fiy=4-1.368 + 2.819 = 5.451 H,

Monyne paBHOAEHCTBYIOLIEH: Fyai = szz + Fzyz = ,/4,6122 +5,451° = 7.140 H

y y Fs, 5.451
Hanpagnienne paBHOIEMCTBYIOLIEH: O ai = arctg = arctg e 130.23°

>y

3. OTHOCHTENBHBIC IOTPEITHOCTH

[TorpemHOCTh BEIYMCICHUS MOYJISl PABHOACHCTBYIOLLIEH.

AF

FouFs s _
s o EE 1~ 100% = 22T 1+ 10056 = 5,00%
- 7140

ZUh
[TorpemHOCTh BEIYMCIICHUS HAPABJICHNS] PABHOIEUCTBYIOLIEH

134-130,23
134

p an
Aa =22 | *100% =
a?

|*100% = 2,81%
BriBoa: cuctema sIBIS€TCA HEYPAaBHOBEIIEHHOM.
Monyne paBHozeucTByromet - Fy« = 7.140 H, nanpasieHue - o =
130,23°.
OTHOCHUTENBbHBIE TOTPEIIHOCTH HE MPEBBIMAOT 5%.
Tabnuua 1.1

11



3agannbie cuiabl, H Yrabl Meskay CHJI0H M 0CBIO X, TPaj
Ne papnanTa

Fi F2 Fs o1 o2 o3
1 4 8 2 45 135 315
2 1 6 9 60 110 225
3 3 4 6 110 20 310
4 9 1 4 20 210 90
5 8 7 9 60 120 300
6 4 3 1 45 90 180
7 2 1 9 150 240 270
8 3 4 5 60 300 90
9 1 7 3 120 60 20
10 7 8 9 150 45 330
11 2 8 5 135 30 290
12 3 2 9 140 80 120
13 4 9 2 20 200 270
14 5 7 8 45 190 240
15 8 1 3 180 225 45
16 7 5 8 210 130 30
17 6 3 9 80 120 330
18 5 4 3 75 180 225
19 4 7 1 60 140 220
20 3 5 6 40 160 270
21 2 7 9 20 110 200
22 8 6 4 135 210 330
23 1 7 8 300 60 150
24 3 9 6 270 120 60
25 4 6 8 90 150 270

KouTpoJsbHBIe BONPOCHI

1.Kak npousBoauTcst rpaduueckoe CIoKeHHE CUJl, MPUJIOKEHHBIX K TBEPAOMY TEIy B
OIHOW TOuke? BiuseT nu MopsaoK CIOXKEHUS BEKTOPOB MPU MOCTPOCHUHN CUIIOBOTO
MHOT'OYTOJIbHUKA Ha BEJIMYUHY PABHOACHCTBYIOIICH?

2.KakoB0 HampaBJIEHUE PABHOICHCTBYIOLIEH CHIIBI B CUJIOBOM MHOTOYTOJIbHUKE?
3.MOXHO JIM TIOCTPOMB  CHJIOBOM  MHOTOYTOJIbBHUK, CJEJaB  BBIBOA 00
YPAaBHOBEUIEHHOCTH 33JJaHHOW CHCTEMBI?

4 Kak onpenensieTcst IpoeKLUs CUilbl Ha 0Cchb? B KakoM ciydae oHa paBHA HYJIO?
5.KakoBO aHaIMTUYECKOE YCIOBUE PABHOBECHS TIIOCKON CUCTEMBI CXOSIIINXCS CUIT?
6.B kakux cinydasx ciuegyer rpadUyuecKuii Crioco0 onmpeneseHus paBHOICHCTBYIOIEH,
a B KAKUX — aHAJIMTUYECKUI?

7.Kak MO>KHO NMPOU3BECTH YPABHOBEIINBAHUE INIOCKOW CUCTEMBI CXOIAIINXCS CHIT?
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Hror paGorbr: CTygeHT caaeT MNpakTHUYECKyl0 padoTy NpemnojaBaTeio B
YCTaHOBJIEHHBI CPOK, OTB€Yass Ha TEOPETHUYECKHE BOIPOCHI, TOACHASL XOJ

BBIITOJIHCHU S HpaKTI/IIIGCKOﬁ pa6OTLI.

IIpakTuyeckas pabora Ne3
Heab: o0000menue, cucreMaTusanus, yriayOJeHHe, 3aKperyieHHe MOJyYeHHBIX
TEOPETUUECKUX 3HAHUH JJIs ONIPEAEIICHUS LIEHTPA TSHKECTH IIOCKUX (uryp;
3aganue 1. [loBTopuTh MO yueOHUKY TeMy «LIeHTp TsxeCTI.

3apnanme 2. BpimummMre gaHHbBIE IS Ballero BapuaHTa (COIVIACHO HyMepaluuu B

KypHaJe).
Ne X1, X2, |V, 1, |Z3, Ne X1, X2, |V, Z1, |Zs, Ne X1, X2, |V, 1, |Z3,
BApUAHTA MM MM MM MM MM BapuaHTa MM MM MM MM MM BapuaHTa MM MM MM MM MM
1 20 |30 |70 |40 |10 11 60 |70 |110 |80 |50 21 40 (50 |90 |60 |30
2 40 (50 |90 |60 |30 12 50 |60 |100 |70 |40 22 60 |70 |110 |80 |50
3 60 |70 |110 |80 |50 13 20 |30 |70 |40 |10 23 50 |60 |100 |70 |40
4 50 |60 |100 |70 |40 14 40 (50 |90 |60 |30 24 20 |30 |70 |40 |10
5 20 |30 |70 |40 |10 15 60 |70 |110 |80 |50 25 40 (50 |90 |60 |30
6 40 (50 |90 |60 |30 16 50 (60 |100 |70 |40 26 60 |70 |110 |80 |50
7 60 |70 |110 |80 |50 17 20 |30 |70 |40 |10 27 50 |60 |100 |70 |40
8 50 |60 |100 |70 |40 18 40 (50 |90 |60 |30 28 20 |30 |70 |40 |10
9 20 |30 |70 |40 |10 19 60 |70 |110 |80 |50 29 40 (50 |90 |60 |30
10 40 (50 |90 |60 |30 20 50 (60 |100 |70 |40 30 60 |70 |110 |80 |50

3ananme 3. PaccmoTpute npumep perieHus.

IHpumep.

N

OnpenenuTh MOJOXKEHUE IEHTpa TsHKECTH (UTYPBHI,
COCTABJICHHOM W3 TpeX TOHKUX IJIOCKUX IJIACTUHOK

NPsIMOYTOJIbHOM (DOpPMBI, MepeceKaromuxcst APyr C

JIPYrOM IO IPSIMBIMU YTIIAMH; PA3MEPBI — B MM.
Pewenue.
l.IlomectTumM  Havano  KOOpAMHAT B  BEPIIMHE

TPEXTPaHHOTO yIjla M PACHOJIONKUM OCH KOOpPJIWHAT

BJIOJIb JIMHUM TIepeCceUeHuUsl TIACTUHOK.

durypa COCTOUT U3 TpeX MNPSIMOYTOJBHUKOB ¢ ueHTpamu Tsikectu Ci, Cp, Cs,
pPAclONOKEHHBIMM ~ HA  MEPECEYCHUM  MNPSAMBIX,  COCAUHAIONIUX  CEPEAUHBI
MIPOTUBOIOJIOKHBIX CTOPOH.

2.Vcxons u3 pazmepoB (GUTYpBI, ONIpeeTuM HEOOXOAUMBIE JJaHHbBIE JIJIs TI0JICTaHOBKHU
B dopmynbl (3): A k — IUIOMAAM MPSMOYTOJbHUKOB M KOOPAWMHATHI HUX IIEHTPOB
TSIKECTH:

A;=3-5=15cm?* Cy1(1,5;0; 2, 5);
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A=4-8=32cm% C, (2; 4; 0);

Az=8-2=16cm% C3(0; 4; 1).

3.IToacTaBuM 31U aHHbBIE B GOpMYIIbI (4) ¥ BBIUUCITUM UCKOMbBIE KOOPJMHATHI LIEHTpA
TSKECTH (PUTYPHI:
Xce=(15-15+32-2+16-0)/(15+32+16)=1,37cm=13,7 Mmm
Ye=(15-0+32-4+16-4)/(15+32+16)=3,04 cm = 30,4 Mmm
Z2.=(15-25+32-0+16-1)/(15+32+16)=0,85 cm = 8,5 mm

Hentp Tspxectn Gurypsl pacnosioxex B Touke C (13,7; 30,4; 8,5).

4. Pemwute cBOM BapuaHT.

5. OtBeThTE HA BONPOCHI.

6. Cnenaiite BBIBO/I.

KoHTposbHBIE BONIPOCHI:

1. JlaiiTe onpeneneHue LIEHTpa TSHKECTH Tea.

2. Yemy paBeH CTaTUYECKHIA MOMEHT IJIOMIAAN OTHOCUTENBHO ocu abcumcc?

3. B kakux enuHHIAX U3MEPACTCS CTATUUECKUA MOMEHT TIJIOCKOU (pUryphI?

4. Yemy paBeH CTaTUYECKUN MOMEHT IJIOCKOU (PUTYpbl OTHOCUTEIBLHO IIEHTPATIbHON
ocu?

Hror paGorbi: CTyaeHT caaeT MpakTUYECKyl0 pabdoTy TpernojaBareiiio B
YCTaHOBJICHHBI CpPOK, OTBEYass HAa TEOPETHYECKHE  BOIPOCHI, MOSCHIS XOJI

BBINIOJIHEHUS PAKTHYECKOU PabOThI.

IIpakTnyeckas padora Ne 4
Hean: 000011IeHHe, CUCTEeMaTU3alMs, YIriayOJieHHue, 3aKpelyieHue MOJyYeHHbBIX
TEOPETUYECKUX 3HAHUM;

3ananmue 1. [ToBroputh 1o yueOHuKy Temy « KuHemaTuka TOUKNY.

3aganme 2. BpimummMre JaHHbBIE JUIsl BAlllerO BapuaHTa (COMVIACHO HYMEpaluHh B

KypHaJe).
Ne S, Vy, Vg, Neo S, V4, Vg, Ne S, V4,, V B,
BapHaHTa |KM |KM/4 |KM./4 |BapWaHTa |KM |KM/4 |KM/4 |BapuaHTa |KM |KM/94  |KM/Y
1 110 | 30 20,4 11 130 | 34 24,8 21 110 | 30 20,4
2 120 | 32 22,6 12 140 | 36 26,2 22 120 | 32 22,6
3 130 | 34 24,8 13 110 | 30 20,4 23 130 | 34 24,8
4 140 | 36 262 14 120 | 32 22,6 24 140 | 36 26,2
5 110 | 30 20,4 15 130 | 34 24,8 25 110 | 30 20,4
6 120 | 32 22,6 16 140 | 36 26,2 26 120 | 32 22,6
7 130 | 34 24,8 17 110 | 30 20,4 27 130 | 34 24,8
8 140 | 36 26,2 18 120 | 32 22,6 28 140 | 36 26,2
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9 110 | 30 20,4 19 130 | 34 24,8 29 110 | 30 20,4
10 120 | 32 22,6 20 140 | 36 26,2 30 120 | 32 22,6

3apanme 3. PaccmoTpuTe mpumep pemieHus.

N3 nByX MyHKTOB A U B NPSIMOJIMHENHOTO IOCCE, HAXOIAIMMXCS OJUH OT APYroro Ha
paccrosaun 100 KM, OJHOBPEMEHHO BBIE3)KAOT HABCTpEUy Jpyr Opyry JnBa
BEJIOCUIIEIUCTA W JBWXXYTCS C TOCTOSHHBIMM CKOpOCTAMH. Benocunenucr,
BBIEC3KAIOINNA U3 A, UMEET CKOPOCTh V 4, @ BEJOCHIEAUCT, BbIEIKAIOWNN U3 B, —
CKOPOCTb Vg, = 26,6 kM /4. OmnpeaenuTtpb, 3a KaKoe BpeMsl KaXIbId W3 HUX MPOEIET
paccrosinre 100 kM. Uepe3 CKOJIBKO YacoB U IJIe OHU BCTPETATCS?

Pemenne.

1. Haxoaum Bpems, 3aTpau€HHOE NEPBBIM BEIIOCUNIEAUCTOM Ha MPOE3] OT TOUYKH A
1o B:

tAB:SAB/VAz 100/40:2,5q

2. Haxomum Bpewsi, 3aTpaueHHOE BTOPBHIM BEJIOCUIICAMCTOM Ha MPOE3d OT TOUKU B
o A

gy = SBA/ vg= 100 / 26,6 = 3,75 q.

3. BpemMs u Mecro BcTpeuM BEJIOCHUIIEAUCTOB HaubOoJiee MPOCTO OINPEACTUThH
rpaguuecku. Paccrosnue Mexay nyHktamu A u B, paBHoel00 kM, n300pa3um Ha ocH
opauHat oTpe3koM B 50 mm (puc.202), T.e. B macmTade ps = 2 kM /mm (100 km = ps -
50mMMu ... us =100 kM / 50 kM = 2 kM /MM).

[To ocu abcmucc OTIOXHUM BpeMsi B MaciiTade

W= 0,1 u /MM (4 yaca U300pa’KEHBI OTPE3KOM Sixm

40 mMm, modTtomy 4 4= ;- 40 MM u Ww=4u /40 i W B,
MM = 0,1 9 /mm) & sol-

[lepBblii BETOCUNIEAUCT paccTosiHue ot 4 1o B g C.

100

npoe3xkaer 3a 2,5 4. Ero mnepememenue

nzobpakaercs Ha rpaduke npsimoit OB;. 3
20

Bropo# Benocuneauct paccrosHue ot B no A A,

nmpoe3kaer 3a 3,75 4 M ero InepeMmelicHue
At

n3o0pakaercs Ha rpaduke mpsmoit By Az
Touka (i mepecedeHusi 000MX rpauKOB YKA3bIBAET MECTO U BPEMSI BCTPEYH.
Bcerpeua npoucxoaut Ha pacctosiauu S 4= 60 KM OT TyHKTa A (MJIM HA PACCTOSHUMU.

S 5 =40 kM oT nyHKTa B) yepe3 At = 1,5 4 moce Havyayia IBMXKEHUS BEJIOCUTICTUCTOB.
Ecaiu BMecTo rpaduueckoro pemieHuss NPUMEHUTh AaHAJIUTHYECKOE, TO MOXKHO

paccyxJaTh TaKUM 00pa3oM.
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JlommycTiM, 9TO MECTO BCTPEUM MPOUCXOANUT HA PACCTOSIHUM S OT IYHKTA A, a BpeMs 10
BcTpeur At , cuuras oT Hayana JBWXKEHHUsA. Torja ypaBHEHHUE JIBHXKEHHS MEPBOTO
BEJIOCUIMEINCTA IPUMET BUJT

S =V, - At u ypaBHeHHE TBHKEHHsS BTOPOIO BeJocUIleaUuCcTa S = So_ Vg - At Tae S =
100 kM — paccTosiHEE OT MECTOHAXOXKIAEHUS BTOPOr0 BEJIOCUIIEAUCTA 10 ITyHKTa 4 B
MOMEHT Havajia orcyera (tipu t = 0).

Tak kak JieBble yacT ypaBHeHus (1) u (2) paBHBI, TO V4 - At =Sy Vg - At.

Otcronma

At=So/(v4+vg) =100/ (40 +26,6) =1,5u.

U3 ypaBuenus (1) onpenensiem S:

S=v,-At=40"-1,5=60 xm.

4. Pemute CBOU BapHaHT.

5.  OtBeThTE HA BOIPOCHI.

6. Craenaiite BBIBOI.

KoHTpoJibHbIE BONPOCHI:

JlaiiTe onpeneneHne KUHEMATUKH.

UTo Ha3bIBAIOT TPACKTOPUEH?

B kakux eguHUIIAX U3MEPSIETCS CKOPOCThH?

UeMy paBeH MOJyJIb CPETHEN CKOPOCTH?

ok 0bdRE

B xakux enuHUIIAX U3MEPSIETCsl yCKOpeHue?
Hror paGorbi: CTyaeHT caaeT MpakTUYECKyl0 paboTy TIpernojaBareiio B
YCTAHOBJICHHBI CpPOK, OTBEYass HA TEOPETUYECKUE  BOIPOCHI, TMOSCHSAA XOJ

BBITIOJIHEHUS PAKTHUECKOU PabOTHI.

IpakTnueckass padora Ne 5
Heab: (oO0yyawmasi, pasBUBaOUIasi, BOCIUTATEIbHAsI): HAYUYUTHCA IPUMEHSTH
YCJIOBUE MIPOYHOCTH MPU PEIICHUU 3a/a4.
3apanme 1. [ToBropuTh 10 yueOHUKY TeMy «PacTsokeHHe U cxaTuey.

3amanue 2. BpimummTe gaHHBIE JJIS BAlllET0 BapuaHTa (COTJIaCHO HyMepalud B

KypHaie).
Ne G, F, Ne G, F, Ne G, F,
BapUaHTa kH kH BapUaHTa kH kH BapUaHTA kH kH
1 14 10 11 1,6 12 21 1,8 14
2 1,6 12 12 1,8 14 22 2,0 16
3 1,8 14 13 2,0 16 23 2,2 18
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4 2,0 16 14 2,2 18 24 14 10
5 2,2 18 15 1,4 10 25 1,6 12
6 14 10 16 1,6 12 26 1,8 14
7 1,6 12 17 1,8 14 27 2,0 16
8 1,8 14 18 2,0 16 28 2,2 18
9 2,0 16 19 2,2 18 29 14 10
10 2,2 18 20 1,4 10 30 1,6 12

3ananme 3. PaccMoTpuTe npuMep pelieHus.

IIpumep.

Opnnoponnas xectkas rumta AB cunoii Tspkectu G = 1, 2 kH narpyxena cusoii F =
8 xkH. Onpenenuts U3 yCIoOBHs MPOYHOCTH AuameTp crepxkus CD, ynepkuBaromero

IUIUTY B TOPU30HTAILHOM MOJIOXKEHUH; ¢ = 45°, [6] = 150 H/mm 2,

Pemenmne.

1. IIpumensis Meton cedeHuit, paccedem ctepxkeHb CD. OTOpocHB BEpXHIOI €ro

9aCTb BMCCTC C INAapHHUPOM D, 3aMCHHUM

Hux ,ZIGI;'ICTBPIG Ha OCTaBHIYIOCA 4YaCTb

HopMabHOM cuioit N. Cuita TSKECTH TUTUTHI MPUIIOKEHA MTOCEPEAUHE €€ JUTUHBI.

2. lnsa onpenenenus cuiibl N cOCTaBUM ypaBHEHHE MOMEHTOB OTHOCHUTEIIBHO TOUYKH

A Bcex cul, IEUCTBYIONINX HA TUIUTY:
- G-AB/2+N-ACsina—F-AB =0.

A<

Y

A

Otcrona

F=8kH

N=(G-AB/2+F-AB)/(ACsind)=(1,2 - 1+8-2)/(1, 5 sin 45°) = 16,2 kH

3. Ilnomaapr mMOMepevyHOTo CEUEHUs CTEPKHS, 00ECIEeUUBAIOIIYI0 €r0 MPOYHOCTb,

HaXOJMM MO pacueTHoM (opmyie, umes B Buay, uro N = 16, 2 -10° H u [c] = 150

H/mmM 2.

A>N/[0] = 16, 2- 10%/ 150 = 108 mm 2.

4. U3 popmyisl Tuiomaam Kpyra HaXoauM TUaMETp CTEPKHS:

d=vV4A/z=V4-108/7=11,8 Mm.

OKpyTJIsis 10 YETHOT'O YKCIIa, MPUHUMAaeM 3HaueHue quamerpa d = 12 mm.
4. Pemwute cBOM BapuaHT.

5. OTBeThTE HA BONPOCHI.




6. Crnenaiite BBIBOI.

KoHTpoJsibHBIE BONIPOCHI:

1. Kax HyXHO Harpy3utb npsMoil Opyc, 4ToObl OH paboTall TOJBKO HAa PacTSKEHUE
(cxatue)?

2. Cdopmynupyiite 3akoH ['yka. KakoB (u3udeckuii cMbICI MOyl MPOAOIbHON
yIpyrocTtu?

3. UYTto Takoe «IpeenbHOe HAPSYKEHUE» U UTO TAKOE «PACUETHOE HANIPSIKEHUE)?
4. Yto Takoe JOIMyCKaeMO€ HaIpsHDKEHHWE M KaK OHO BBIOMPAETCSl B 3aBUCUMOCTH OT
CBOMCTB MaTepuanoB?

5. Kak MOXHO MJaHHYIO CTaTHYECKH HEOMNPEICIUMYI0 CHUCTEMY NPEBPaTUTh B
CTaTUYECKU HEOIIPEAETUMYIO?

Hror paGorbi: CTyaeHT caaeT MpakTUYECKyl0 padoTy TpernojaBareiio B
YCTAHOBJICHHBIA CpPOK, OTBEYass Ha TEOPETUYECKUE  BOIPOCHI, TOSCHAS XOJ

BBIITOJIHCHUA HpaKTH‘IGCKOﬁ pa6OTI>I.

IIpakTnyeckass padora Ne 6.
Hean: o0oO01IeHne, cCUCTeMaTHU3alMsl, YIiIyOJIeHHue, 3aKperuieHUuEe IOIyYeHHbIX
TEOPETUYECKUX 3HAHUM;

3apanme 1. Jlna cransHOro Bana (puc. 13) mocTpouTh 3MI0PY KPYTAIIMX MOMEHTOB.
3amanue 2. OnpenenuTe OUAMETP BaJla HA KaXJOM YYACTKE M IOJHBIM yroj
3aKpyuyuBaHus. [JaHHbIE U1 pa3IMYHbIX BAPUAHTOB yKa3aHbl Ha Ta0u. 13.

MOLHOCTH Ha 3y6uaThIX KoJecax mpuusth 1 = 0o fiify =038 A =028,

Vkazanue. [lonyueHHOe pacueTHOE 3HaueHue auameTpa (B MM) OKPYTJIUTH 10
Onrpkaiiero OONbIIETO YKCcaa, okaHuuBaroierocs Ha 0, 2, 5, 8, wiu no CTC-B 208-
75.

Ipumep. Jlnsa cranbHoro Bana (puc. 13, a) MOCTPOUTH SMIOPY KPYTAIINX MOMEHTOB,
OTIPENICIIUTh U3 YCIOBUS MPOYHOCTH TPeOyeMble TUaMETPhl KKJIOT0 y4acTKa U YTJIbI
3aKpYyUYMBAHUSI ITUX YYACTKOB.

VYrioByl0 CKOpPOCTh Bajla MPUHATH G}=IG€}}}E{IE£C’ JOITyCKaeMoO€e HallpsKeHHe

T :3 T — a j:
L ’*”] Uiilia , MOYyJIb CIBUTA G=08-10 Mﬂa.
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Pucynox 13

Pemienne. Ban Bpamaercss ¢ MOCTOSIHHOM YIVIOBOM CKOPOCTBIO, CJIEIOBATEIIBHO,
CHUCTEMa BpallalollUX MOMEHTOB ypaBHOBEILIEHA. MOIIHOCTb, MMOJBOJUMAS K Baily

oe3 IIOTCPb HAa TPCHUC, PABCH CYMMC MOHIHOCTGﬁ, CHUMACMBbBIX C BaJia:
P, =P, +P,+P, =10+12+8 = 30xBr

2. OHpCIICJI}ICM Bpaliaromnuc MOMCHTEI HAa IIKUBAX:

Cm 100 :

M, =22 Y a0y
eF {00 :
P I-10¢

B 13 1068 ;

M‘é_izm:gﬁﬂvﬁ
£ 0

3. JIns mocTpoeHus SIMIOphI KPYTSIIMX MOMEHTOB pa3OnBaeM Opyc Ha TpH y4acTka,
IPaHUIIAMH KOTOPBIX SIBISIFOTCS CCYCHHS, B KOTOPBIX MPHJIOKEHBI BHEIIHUC

MOMEHTEI. B nmpeaciax Kaxaoro ydacTka 3Ha4CHUA KPYTAIINX MOMCHTOB TaKOBBI:

M., =-M, =—80H u

M., =—M, — M, =—80 -120 =—200H M1,

19



M, =-M, -M,+M, = -80-120-+300=100H u

hed

[To HaliieHHBIM 3HAYEHUSIM CTPOUM JMIOPY KPYTAIIMX MOMEHTOB (puc.3,0).

4. N3 ycnoBusl MPOYHOCTH HA KPYUEHUE

P e e TR0

5. OmpenenseM yroj 3aKkpy4rBaHus Bajia Ha KaXXJ0M y4acTke 1o Gopmyiie
M 11807

q} = -
g o

rac - - NOJIAPHBIM MOMCHT MHCPIMU CCUCHUS.

M 1-180°
0.1d°Gn

j—
J, = v nid? =
JIJ1st KpyTaI0TO CeYeHMSI 32 , TOTJa

Yroun 3akpy4uBaHus

M OL-180° _gp-167-11-10°. .
P _—80-1% -11-107-130 — 016"
314-01d7G 314-01-25°-8-16°
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CMLE 180T 2000107010107 1807
3.14-0141G 3.314.01-35°-8.1¢°

=038

C M1 1807 106-10°.0,08-107 1807
3.14.01d'G 314-01.28%-8.10°

=0,20°

OTBer: 4, = 25 d, =35aad, = 280, =016, =—i},33‘;{p3=3f29°_

BapuanTsl 3a1anuii

n P B A
=

03Mm | 0,5Mm | 0.9Mm

2\1 l 0,4M l 0,7M

ViII n h AP

) \ \‘M-

A} [ ¥ r 4

| 0,7m | 0,4M 08\_J

‘\“‘=gh=%$’= *5% ‘Q =€9=’

04M 0,6 M 109\1 04M ] 0,6M l 0,9M
\

KoHTposbHBIE BONIPOCHI U 32 JaHUS

1. Kakue nedopmaruivi BOSHUKAIOT MPU KPYUCHUH?

2. Kakue runotessl BHIOTHSIIOTCS MPU AePOpMALIUUA KPYUESHUS?

3. I3MeHs10TCS JIM ITTMHA U TMaMEeTp BaJia 1MOciie CKPYYUBaHUS?

4. Kakue BHyTpeHHUE CUIIOBbIE (DaKTOPBI BO3HUKAIOT MPU KPYUECHUU?

5. YTo Takoe paloOHAIIbHOE PACIIOI0KEHHUE KOJIEC Ha Baly?

Hror paGorbi: CTyaeHT caaeT MNOpakTUUECKyl0 paboTy TIpemnojaBaTeiiio B
YCTAaHOBJICHHBI CPOK, OTBE€Yas Ha TEOPETHYECKHE  BOIPOCHL, MOSCHAA XOJ

BBITIOJIHCHUS PAKTHUECKOU PabOTHI.

IIpakTnueckass padora Ne 7.

Heas: 00o001IeHrne, cucTeMaTu3aius, yriyoJieHue, 3aKperuieHue MOJYYeHHBIX
TEOPETUYECKUX 3HAHUM;
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3aganue 1. J/[ByxcTyneHuUaThli cTaabHON OpyC, ATMHA CTYNEHEH KOTOPOro yKa3aHa Ha
cxeMme, HarpyxeHol cwiamu Fi1 um Fp Iloctpouth 3miopbl OpOAOJBHBIX CHUIT U

HOPMAJIbHBIX HAIPSKEHUH 1O JTMHE Opyca.

E=2-10

3apanue 2. OnpenenuTs yayinHeHHe (yKOpoUeHue) Opyca, IpUHSB MI]a.
3agaua: Yucnosbie 3HaueHus cuil F1u F a Tak e miomaaei mornepeuyHbiX CeYeHU

CTyTIeHEeW A1 1 Ay B3ATh U3 TaOJIHUIIHI.

Bapuanr Fi, xH F., xH Ay, cm? Ao, cm?
1 22,0 30,6 2,7 2,1
2 16,0 8,0 1,4 0,4
3 3,5 12,0 2,5 1,8
4 15,0 30,0 2,1 1,6
5 10,0 20,0 1,2 0,8
6 12,0 30,0 2,1 2,5
7 14,0 16,0 2,4 2,8
8 6,0 3,0 0,4 0,8
9 10,8 29,0 1,8 2,0
10 3,3 8,0 0,4 0,5
I I J/4 4 Y
X 5 k,l |
8 \l A | B 4 1S 4 |s 4IRS 4
il s ! TV
8 2 §§I CPIS | ”“3%%@ g | P
X |
] A E £ fF,
Vi w 73 X X
ik i } ) sprrrrl
J[ : '
& §J~—1 A | A| S ' 42 §§J_* A |8 l 4y
| ; 5
SR %:ﬁe 4 saﬁ@ wlel || Jefelattie
E |
; £ lf; F Fi

HUror padGorbr: CTyaeHT clIaeT NOpakTUYECKyr0 pabdoTy MpenojiaBaTelio B
YCTAHOBJIEHHBIM CpPOK, OTBe4ass HA TEOPETUYECKUE  BOMNPOCHI, IOSACHSA XOJ

BBITIOJIHCHUS PAKTHUECKOU PabOTHI.

IIpakTnueckass padora Ne 8.
Hean: 000011IeHHe, CUCTEMaTU3alMs, YrayOJieHue, 3aKperyieHue MOJyYEeHHbIX
TEOPETUYECKUX 3HAHUM;

3aganue:
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Ipumep. J{ns 3agaHHON cXeMbl KOHCOJNBHOW Oanku TpedyeTcsi MOCTPOUTDH SIIOPHI
nonepevyHoil cuibl Q U u3rudaromero MoMeHTa M, BBIIOJIHUTH NPOSKTUPOBOYHBIN
pacuer, noJo0paB Kpyrioe CeYeHHeE.

Marepuan —  gepeBo, pacueTHoe comnpoTuBiieHne Marepuana R=10MlIla,

q M

[

0,84 0,42 0,14

M=14kH-m,q=8xkH/™m
CtpouTh SMmIOpbl B KOHCOJIbHOM Oalike € KECTKOM 3aJeIKOM MOMXHO JByMs
croco0aMyu — OOBIYHBIM, NPEIBAPUTEIBLHO ONPEJEIMB OINOPHBIE peakUuu, U 0e3
OIIpe/IeNICHUs] ONIOPHBIX peakLui, eCIM pacCMAaTPUBATh YYACTKH, sl OT CBOOOAHOIO
KOHIIa OaJIKK U 0TOpachIBasl JIEBYIO YacTh C 3a/1eaKoi. [locTporm 31opbl 00BIYMHBIM
CIIOCOOOM.
1. OnpenenvM ONOpPHbIE PeaKIUMN.
PaBHOMEpHO  pacmpenciieHHYH0  HAarpy3ky  — 3aMEHMM  yCJIOBHOM  CHJION
Q= q'0,84=6,72 xkH
B JkecTkoM 3amenke TpU ONOPHBIE PEAKIMH — BEPTHUKAIbHAS, TOPU3OHTAIBHAS U
MOMEHT, B HAIlIEM CIIy4ae rOpU30HTaIbHasA peakuus paBHa (.
HaiineM BepTHKaJIbHYK peakiuio omnopel Ra u omnopHblii MoMeHT Mawus
R,—Q=0 =>R,=Q=672xH;

ZMA =0 —042Q+M-M,=0 M,=-0420+M=11,18kH M

YPaBHEHUU PaBHOBECHSI.

2. Ctpoum 3M10py MONEPEYHBIX CHUJI.

Ha nepBbIX ABYX y4yacTKax Clpasa IonepevyHas cujaa OTCYyTCTBYeT. B Hauane yyacTka

C paBHOMEPHO pacrpe/ielieHHO Harpy3koi (cipaBa) Q=0, B 3ameneke — BeIUYHHE

R =672kH
q M
4 0
0.84 0,42 0,14
M.=1118xHwu
O xH
6,72
M, kHwu
/1,18 é

peakuuu Ra. 1
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3. I[JIH IMOCTPOCHUA ITIOPbI I/ISFI/I6aIOH_II/IX MoMeHTOB M cocTaBum BBIPAXKCHUA OJI UX

OIIPpCACIICHUA Ha y4aCTKax. 91’[I-Opy MOMCHTOB IIOCTPOUM Ha PACTAHYTHIX BOJIOKHAX,

VYuactok 1: YuacTok 2:

M, = M = 14 xHu My=M -2
x=0 M, =14 xHm
x=084 M,= 11,18 kHm

x=042 M,= 13,3 xHm
T.C. BHM3.

4.HDO€KTHDOBO‘IHBII>1 PacucT, TO CCTh HOI[60p Pa3MCPOB IMOIICPCUYHOIO CCUCHUA.

MaxkcumanbHblili u3rndarommii Moment c smopsl M=14 kH-M. Onpegenum

0CeBOl MOMEHT CONMPOTUBJICHHUSA CCUHCHHUA

32-14-10°

—— = 0,2422: = 250z
3.14-10-10

Takum 00pazom, moadupaeM cedeHue ¢ JMaMeTpoM 25 cMm.

Tabnuia BapuaHTOB

Homep Cxema a, 01=0s, 02, Fi, Fa, Fs, My, Mo, M,
CTpOKH 10 puc.2 M xkH/™m kH/m xkH kH kH kHm kHm kHm
01 1 2 5 30 10 35 10 10 35 10
02 2 0,8 10 25 15 30 20 15 30 20
03 3 1 15 20 20 25 30 20 25 30
04 4 1,2 20 15 25 20 40 25 20 40
05 5 14 25 10 30 15 10 30 15 10
06 6 1,6 30 5 35 10 20 35 10 20
07 7 1,8 5 30 40 5 30 40 5 30
08 8 2 15 35 15 30 20 15 30 20
09 9 2 20 25 20 25 30 20 25 30
10 10 0,8 25 20 25 20 40 25 20 40
1 cxema 2 cxema
qz 11'7: qQ: E_
1 & 3 v 4: 1+ it 3 b 33 3 3.
Fs
- 2
}lr'I'.
g: .
EEENEEEEEE
-
6)
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9 cxema 10 cxema

Hror pabGorbl: CrygeHT cJaeT TMPaKTUYECKYI0 paboTy TMpenojaBareiiio B
YCTAHOBJICHHBIA CpPOK, OTBEYass HA TEOPETUYECKUE  BOIPOCHI, MOSCHAS XOJ

BBIITOJIHCHUA HpaKTH‘IGCKOﬁ pa6OTI)I.

IpakTnueckast padora Ne 9.

Hean: 000011IeHHe, CUCTEeMaTU3alMs, YIriayOJieHHne, 3aKpeIUIeHUE MOJyYEHHbBIX
TEOPETUUECKUX 3HAHUH;

3apanme:

Pacyer Ha yCTOWYHMBOCTH 3aKJIFOUAETCS B OMPEACIICHUU JOMyCKaeMOW CKUMAIOIICH

CUJIbl U B CPABHEHHUH C HEN CUJIBI IEUCTBYIOLIECH:
FKp . F < FKP

(sy)’ E —[s—yi‘

rae F — nelicTByromiast coxuMaromias Cuia;

F<[F]; [F]=

[F] — momyckaemass cxxumaromias cuia, oOecleyrMBacT HEKOTOPBIH  3arac
YCTOWYHUBOCTH;

Fkp— KpuTHYECKas cuma;

[Sy] — nmomyckaembrit koadUITUEHT 3ammaca yCTOHYHUBOCTH.

OObryHO [T cTanew [sy] = 1,8 —3; nmns uyryna [Sy] =5; s nepesa [sy] = 2,8.
3HaTh YCJIOBHE YCTOMYMBOCTHM CXKATBIX CTepkHed, dopMynsl Diepa A
OTIpPENCICHUS KPUTUYECKOHW CHJIBI, OJMIOUpHYECKHE (OPMYJIBI IS PacueToB
KPUTUYECKOTO HAMIPSHKCHUS U KPUTHIECKOW CHITBI.

YMETh BBINIOIHATH IPOBEPOYHBIE PACYETHI HA YCTOMUYHUBOCTD CHKATBIX CTEPIKHEM.

ITopsAIOK BBHITIOJIHEHUS pacyera Ha yCTOMYHUBOCTh
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1.IToueHue cBeneHuil 0 MaTepuane CTEP>KHA JJIs OTpeAeNICHUs PpeIeIbHON THOKOCTH

CTCPIKHSA PACUCTHBIM ITYTCM HJIA 110 Ta6J'II/IHCI

m2E
Anpcn = e 2

2. [lonyyenue cBeAeHUN O TEOMETPUUECKUX Pa3MeEPaAX MOMEPEYHOTO CEUEHUS, JUIMHE U
crioco0ax 3aKperIeHusI KOHIIOB VISl ONIPEIETICHUS KaTeTOPUH CTEPXKHS B 3aBUCUMOCTH

OT THOKOCTH:

X _ Jmin
t"\iﬂ - A ]
rae A — mIonaab cedeHus; Jmin— MUHUMAJIbHBIH MOMEHT HHEPIIUH (U3 OCEBBIX);
l
A=
imin

U — KO3 UIIMEHT MpUBECHHOMN JTUHBI.
3. Be10op pacyueTHbIX (GOopMyI JUIsl ONPEAETEeHUs KPUTUUECKON CHIIBI U KPUTUYECKOTO

HaIIps’KCHUS.

IIpu Mg < A < z\',,pm — pacdeT no SMIUPUYECKUM hopMysam.
Ilpu A > Anpex — pacyer no dopmy.e Siinepa.

4. ITpoBepka u obecreyeHue yCTOHYMBOCTH.
[Ipu pacuere o Gopmyiie Ditsiepa ycaoBUE yCTOMYUBOCTH:

&. ;- 7-'2E.7min
[sy]’ % ()2’

F — nelicTByromias cxuMmaromasi cuia; [sy] — momyckaemblii koddduimeHT 3amnaca

F<g

YCTOMYUBOCTH.

[Tpu pacuete o popmyie SIcuHCKOTO

rae a, b — pacuyeTHpie KO3(PUIMEHTHI, 3aBUCAIIAE OT MaTepuala (BEIUYMHBI KO-

s punrenToB npuBoaAsITCS B Tabmuie 36.1)
Fp
[sy]”

B CJIydac HCBBIIIOJIHCHUA YCJIOBI/Iﬁ YCTOP'I‘{I/IBOCTPI HCO6XOI[I/IMO YBCJIIMYUTH TLIOMIAAb

Fxp s UnpA; F <

IMOIICPCUHOI0 CCUCHUA.

Nuorna HeoOX0aMMO OTIPEIeTUTh 3arac YyCTOMUYMBOCTH TIPH 3aJaHHOM HArpy>KCHUH:

Fo
o

Sy
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[Ipy npoBepke YCTOWYMBOCTH CPAaBHUBAIOT PACUETHBIM 3alac BBIHOCIMBOCTH C

AOITYCKAaCMbIM:
sy < [sy]-
|7 |F F |F AE
A =N & SEE EEE
[} * | ; ill
z || \ﬁ \ / /
= | ‘I I /
@ / / ;'J ff
5 b ” /
FErr %_—.:57 £l T s "L . Fxxa
2 1 0.7 0.5 2 1 -y
1 2 3 4 5 6

3amaua Ne 1 (mpumep perieHus )

[TpoBepuTh YCTOMUUBOCTD CTEPKHS. CTEpKEHb JJIMHOMN 1 M
F=82kH

4 3alIEMJIEH OJIHUM KOHIIOM, ceueHue — mBeuiep Ne 16, marepuan

— Cr13, 3anac ycTOWYnBOCTH TPEXKpATHBIA. CTEPKEHD HArPyKEH
I=1M cxumaromeit cunoi 82 kH (puc. 37.4).
Pemenne:
N300pa3uTh pacueTHYIO CXEMY C YKa3aHUEM Pa3MEpPOB HATPY3KHU.
1. OnpenensieM OCHOBHBIE T€OMETPUUECKUE TAPAMETPHI CEUECHHUS
crepxHs o 'OCT 8240-89. [Isemnep Ne 16: miiomans ceueHus

18,1cM?; MUHUMAIIBHBIN 0CceBOM MOMEHT ceuenus Ty = 63,3 cm?;

TTTTTT
Puc. 374

MUHHMAJIBHBIN PAaINyC UHEPLIUK ceueHus L= 1,87cM.

2. OnpenesnsieM KaTEerOpUIO0 CTEP>KHS B 3aBUCUMOCTH OT THOKOCTH.
[TpenensHast rubkoctsb it Matepuana Ct3  Agpey = 100,

PacuerHast rHOKOCTh cTepikHs npu uirHe | = 1M = 1000MM
2-1000

A= 8.7 = 106,95.
PaccuuThiBaeMbIil CTEp)KEHb — CTEPXKEHb OOJIBIION THOKOCTH, pacdeT BeaeM IO
dbopmyie Ditnepa.
Fyp = %’;ﬂ Fip = L '?2. .1?;0'0(;3’3 10% _ 312000H = 312«H.
3. Jonyckaemasi Harpy3ka Ha CTEPKEHb
[F] = Fep/[8y]-
312

[F] = =~ = 105,5xH.
4. YcnoBue yCTOMYUBOCTH
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F< [Fy];

82kH < 105,5xH. YcroitunBocTh cTepkHs oOecrieyeHa.

Bapuant 1 2 3 4 5 6 7 8
I, m 4 3 4 5 6 5 3 4 5 6
Cxema Ne 1 2 3 4 5 6 1 2 3
Mmatepuan | Cr3 Crt3 Cr3 Cr3 Cr3 Crt3 Cr3 Cr3 Cr3 Cr3
F, xH 75 80 81 70 86 90 75 73 82 80
ceuenue | JIByra | JIByraB | /IByraB | llIBemne | [JByraB | [ByraB | [IByraB | [ByraB | [ByraB | LlBemn
Bp p P |y P P p p p €p
40 30 30a Nel4 Ne 33 36 55 Ne 50 70 Ne 16

Hror paGorbi: CTygeHT cAaeT MpakTUYECKyl0 padoTy TWpernojaBaTesio B
YCTaHOBJICHHBIH CPOK, OTBEYas Ha TEOPETHUYECKHE  BOIMPOCHI, TMOSICHSAS XOJ

BBIIIOJIHEHUS PAKTHYECKOU PabOTHI.

IIpakTnueckas paodora Ne 10.
Hean: 00001IeHne, cucTeMaTu3alus, yriyoJieHue, 3aKpelUIeHHE MOJyYEHHBIX
TEOPETUYECKUX 3HAHUN;
3ananue:
- PacmmmgpoBka ycnoBHOTo 0003HaueHuUs NOUIMITHUKOB KaueHus,
- onpeeneHre o0JacTu X MPUMEHEHMS,
- YCTaHOBJICHME OCHOBHBIX T'€OMETPUYECKUX MapaMeTpOB U BbIYEPUYMBAHUE
MOJAIIMITHUKOB KaYEHUs C YKa3aHUEM BCEX Pa3MepoB,
- 1oa0op NOJUIMIHUKOB Kay€HUsi M BBINOJHEHHWE MPOBEPOYHOIO pacyeTa Ha

JOJITI'OBCYHOCTB.

Pucynok 35.1 - [logmmmnHuk KaueHus
Tabmuma 35.1
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Crepxaerkas cepus apamerpos 8, HopMa/ibnas cepus wmphe 1 v mmpoxas cepus wmphn 2

PasMepun, MM

ommm | 4 | o | s po | Macea, Somummme | d D B po | Macea,
KOB KOB
1000083 3| 7 2 | 03 |00003| 1000817 | 85 | 110 0,29
2000083 S I 0.0004 | 1000818 | % | ns | 0.30
1000084 | 4 | 9 05 | 00007 | 1000819 | 95 | 120 15 | 032
1000085 s | u | 30 00012 | 1000820 | 100 | 125 0,34
000086 | 6 | 13| 00020 | 1000821* | 105 | 130 0.45
1000087 7 | e | 0.0022 | 1000822 | 110 | 10 | 0,60
1000088 8 16 40 0.4 0,0030 1000824 120 150 0,65
1000089 | 9 | 17 | 0.0034 [ 100086 | 130 | 165 | 0,93
1000800 | 10 | 19 0,0055 | 1000828 | 140 | 175 1,08
1000301 12 21 5.0 0,007 1000830 150 190 20 20 1,43
1000802 | 15 | 24 0,008 | 1000832 | 160 | 200 1,49

Ta6J'II/II_Ia 35.2-OHPGIIGHGHI/I€ AOJITOBCYHOCTHU POJIMKOBLIX ITOAIIHUITHHUKOB Lh B Jacax

110 BenmuuHe cooTHomeHuss C/Q

IIpumep pacuera . [TogoOpaTh MOAMIUIHUK KaueHUs IS Bajla peAyKTopa ¢ Handoi
d= 40 mm. IlpoBeputh HOATOBEYHOCTH Ipu yacTtoTe BpameHuss N = 1000 o6/mun;
panuanbHas Harpyska F= 2500 H, oceBas Harpyska F,= 0.

Pemienne: B JaHHBIX YCJIOBHSX IMOJXOJIUT TOJIIUITHAK PaIdaTbHBIA OJHOPSTHBINA

apuKkoBbIi (cM. Tabmuiry35.3). [IpoBepuM MOALIMITHUK ISl TOCAI0YHOTO AMAMETpa
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d = 40 mm., HaumHas c Jjerkoil cepum - Ne 208, y KOTOpPOrO craTHdeckas

Ipy30M0AbEMHOCTD (CM. KaTajor):

o= 17800 H;

AUHAMHNYCCKaA I'py30II0AbCMHOCTD

C'=32000 H.
Tabmuma 35.3- Karanor

O06o3HauycHHE Pazmepsl, I'py3ononsemMHOCTS, Macca,
MM H KT
MOIINITHHKA d D B Junamuueckas Craruyeckas
C Co
Jlerkas cepus 200

204 20 | 47 14 12700 6200 0,10
205 25 || 52 15 14000 6950 0,12
206 30 || 62 16 19500 10000 0,20
207 35 | 72 17 25500 13700 0,29
208 40 || 80 18 32000 17800 0,36
209 45 || 85 19 36400 18600 0,41
210 50 || 90 20 35100 19800 0,47
211 55 | 100 | 21 43600 25000 0,60
212 60 | 110 | 22 52000 31000 0,80
213 65 || 120 | 23 56000 34000 0,98
214 70 | 125 | 24 61800 37500 1,08
215 75 [|130 | 25 66300 41000 1,18
216 80 || 140 | 26 70200 45000 1,40

[Tpumem mo tabmuiiam 35.4 u 35.5 — ks =1,4; kr = 1,0.

Tabmuna 35.4- 3nauenus kodddunmenta 6e30macHoCcTH Kg

XapakTtep Harpy3ku Ks ITpumepsr
CrnokoifHast 6€3 TOTYKOB 1,0 | PoyiMku TIEHTOYHBIX TPAHCIIOPTEPOB

[Ipeunsnonnslie 3y0UaTelie nepeaayu,
OJIOKH, JIETKUE BEHTHIISTOPHI,
BO3/1YXOJYBKH

Jlerkne Tomuku. KparkoBpeMeHHBIE NTEpErpy3Ku 1,1-
1o 125%, ot pacueTHOl Harpy3ku 1,2

yMepCHHBIC TOJTYKH U BI/I6paI_[I/II/I.

0 1a3 - o
KpartkoBpemennsie neperpysku a0 150% ot 15 PenykTopbl BceX KOHCTPYKIIMI
pacuyeTHOW Harpy3Ku '
To ke B yCJIIOBHSIX MOBBIIIEHHOW HAJIEXKHOCTH 1,6 - | Llentpudyru u cenapatopsl,
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1,8 | smepreruyeckoe 000pyaOBaHUE

3HaYUTENbHbBIE TOIYKHU U BUOpALIUU. Banuku cpetHeCOpTHBIX MPOKATHBIX

o 1,9- .
KpaTtkoBpemennsbie neperpysku a0 200% ot o4 | CTaHOB; JIPOOUIIKH, KOBOUHBIE
i ' MalluHbI
pacyeTHOM Harpy3Ku
C cuiibHBIMU yZapaMH U KPaTKOBPEMEHHBIMU 25 Tspxenble KOBOUHBIE MAIIMHBL; BAJIKH
neperpyskamu, gocturatromumu 300% ot ' KPYIIHOCOPTHBIX IIPOKATHBIX CTAHOB;
ACUeTHOM Harpy3Ku 3,0 JI€CONUIIbHBIE PaMbl
p Py p

Tabnuna 35.5- — 3nadeHus reMieparypHoro ko3ddunuenta Kr

Pabouas Temnepatypa nogmunuauka, °C jmo 100
kT 1,00 /1,05 1,101,151,251,35/1,40 1,60 2,00
F

]

Tak kak o= 0 u “e=0, To u3 TabmuIE 35.6, CIEYET:

X=1, Y=0.

Tabmuua 35.6 — Koapduumentsr X u Y 11 paguanbHbIX U paguaibHO-YHOPHBIX
mrapukoBbIX noammnHIKoB (1o FOCT 18855-82)

Vron Fa iT,
- - Opnopsianble |[IByXpsiaHble (€
KOHTaKTa "3" Cﬁ. ':ja
K K )
—2 =e 2 e 2 ne
VR, VE, VR,
X Y X Y X Y
0,014 2,30 10,19
0,028 1,99 10,22
0,056 2,301,99 1,71 10,26
0,110 1,711,45 1,45 10,30
0,170 ) 0,56 1,311,15 0,56 1,31 10,34
0,280 1,04 1,00 1,15 10,38
0,120 1,04 10,42
0,560 1,00 (0,44
3,74 10,23
3,23 10,26
0,014 0,028 2,301,99 2,78 2,40 2,78 10,30
0,056 0,085 1,71 0,55 2,07 1,87 252 10,34
- 0,1100,170 0,56 1,451,31 1,751,56 0,78 2,36 10,36
0,280 0,420 1,151,04 1,391,26 2,13 10,40
0,560 1,00 1,21 1,78 10,45
1,69 10,50
1,630 |0,52
0,014 0,029 1,881,71 2181,98 ggg 852
0,057 0,086 1521,41 1,76 1,63 2’47 0’36
- 0,1100,170 0,46 1,341,23 1551,42 0,75 2'29 0138
0,290 0,430 1,101,01 1,27 1,17 ' '
0,570 1,00 1,10 2,18 10,40
' ' ! 2,00 1|0,44
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1,79 10,49
1,64 |0,54
1,63 |0,54
2,94 10,30
2,63 10,34
0,014 0,029 1,811,62 2,081,84 2,37 10,37
0,057 0,086 1,46 1,34 1,69 1,52 2,18 0,41
- 0,110 0,170 0,45 1,221,13 1,391,30 0,74 1,98 0,45
0,290 0,430 1,041,01 1,201,16 1,84 10,48
0,570 1,00 1,16 1,69 0,52
1,64 |0,54
1,62 |0,54
2,39 10,38
2,28 0,40
0,015 0,029 1,47 1,40 1,65 1,57 2,11 043
0,058 0,087 1,301,23 1,46 1,38 2,00 10,46
- 0,120 0,170 0,44 1,191,12 1,341,26 0,72 1,93 (0,47
0,290 0,440 1,02 1,00 1,141,12 1,82 0,50
0,580 1,00 1,12 1,66 |0,55
1,63 |0,56
1,63 |0,56
1,63 0,57
18,19,20 0,430,441 1,00 0,87 1,09092 |0,700,67 |1,41 0,68
24,25,26 - 0,390,37 0,76 0,66 0,780,66 0,630,60 (1,24 0,80
35,36 0,35 0,57 0,55 0,57 1,07 0,95
0,93 1,14
THommmmsmku | 4 04dctg 8 042cigf 065 0,65cig8 |1,50ig8
ceprieckue

OKBUBAJICHTHAsI TUHAMUYECKAs Harpy3Ka:
P (XVE + ¥Ry ) ke b = WVE s — 1.1.2500-1,0-1,4-1,0 = 3500 (H).
PacueTHblii pecypc B MIJIZTMOHAX 000POTOB:
L= ( C/P )3 = (32 000/ 3500)3= 2097(M1H.00.)
PacueTHast JOJTOBEYHOCTH B Hacax:

Ln = (L x10%/ 60 x 1000) = (2097 x10%/ 60 x 1000) = 34 950 (uac.)

Tak kak JOJATOBEYHOCTh OKazajach Oojibllie MHMHHMaIbHOH HOpMBI (10000 yac.),

MPOBEPUM MOIIUITHUK ¢ ocobosierkoit cepuu Ne 109, y kotoporo

Co= 12200 H; €= 21200 H.
L= (C/P)? = (21200/ 3500)%= 216(mH.06.)
Ln = (L x10°/ 60 x 1000) = (216x10%/ 60 x 1000) = 3600 (uac.)

YTO JIOIYCTHUMO.

HUror padorhI:

YCTaHOBJIEHHBI CPOK,

CryneHnr

OTBC€Yasd Ha TCOPCTHUUCCKHUC

BBITIOJTHEHUS IPAKTHYECKOU PaOOTHI.

BOITPOCHI,

ClIaeT TMPAaKTHYECKYI0 pPabOTy TpErnoJaBaTellio B

IOACHAA XOJ
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Ky3bmuna. — PoctoB-Ha-/{ony: ®enukc, 2020. — 205 c.
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MosnoTHuKOB. — 2-€ u3f., crep. — Caunkr-IlerepOypr: Jlanb, 2021. — 476 c.
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