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BBEAEHUE

Hempro ocBoeHus mucuuiuiiHBl  «TexHWYecKass MeXaHHKa» SABISAETCA
03HAKOMJICHHE C COBPEMEHHBIMH METOJaMH pacueTa Ha IPOYHOCTh U KECTKOCTh
TUTIOBBIX JICTAJICH W AJIEMEHTOB KOHCTPYKIIHIA C KOHIICHTPATOPAMH HATIPSKCHUIA.

3amayaMu M3YYCHUS TUCIUILTHHEL « T eXHIYIeCcKast MEXaHUKAY SBISTFOTCS:

— U3YYEHHE  OCHOBHBIX  DJIEMEHTOB  TEOPUU  HANPSDKEHHOTO U
Je(pOPMHUPOBAHHOTO COCTOSHUIA,

— TPUOOpPETCHHE HABBIKOB IMMOCTPOCHUS PACUCTHBIX CXEM JICTAJICH MAIIWH;

— OCBOEHHE OCHOBHBIX NMPUHIUIIOB PACYETOB HA MPOYHOCTb U KECTKOCTH
JeTanei MalluH U KOHCTPYKIIHA;

— 3HAKOMCTBO C METOJIaMH pacyeTa Ha YCTOHYHUBOCTE;

— ¥3y4YCHHE NPHUHIMIIOB pacueTa IeTajed MamuH Ha IPOYHOCTh IIPH
TUHAMIYIECKOM BO3JICHCTBHN.

W3ydenune AUCIUILTMHEI 6a3upyeTcsl Ha 3HAHUK JUCHUIUIMH «MaTeMaTuka,
«Dusnkay, «IHxeHepHas rpaduKay.

Texnuueckasn mexanuka sSBISETCS 00IMETPOPECCHOHATHHON AUCITUILTHHOM,
yCTaHABIMBAKOUICH 0a30BbIe 3HAHWSA ISl OCBOCHHSA NPOQPECCHOHATBHBIX
MOJYJIEH.

B pe3ynbraTe OCBOCHUS TUCIUILIMHBI 00 YUYAIOIIUUACS TOKCH YMETh:

—  YHUTaTh KHHEMATHYCCKUE CXEMBI,

— TPOBOOUTH PacyeT M IPOCKTHPOBATH NETAIH M COOPOUHBIC €IMHHUIIBI
00I111er0 Ha3HAYEHHUS

—  TPOBOJIUTH COOPOYHO-PA30OpPOUYHBIE pPaOOTBI B  COOTBETCTBHHM  C
XapaKTepOM COSJMHEHUH NeTanei u COOPOUHBIX eIUHUIL;

—  OIpeneNaTh HANPsDKEHHS B KOHCTPYKIIMOHHBIX 3JICMEHTAX;

— TPOW3BOIUTH pacyeThl 3JEMEHTOB KOHCTPYKIMH Ha IPOYHOCTb,
YKECTKOCTb U YCTOMUHUBOCTH;

—  OIpenessTh MepeaTOuHOE OTHOLLIEHUE.

B pe3ynbpTaTe 0CBOCHUS TUCIMILIMHBI 00YUJAIOMIANCS TOHKCH 3HATH:

—  BUABI MallMH W MCEXaHW3MOB, NPUHIIMI JACHCTBUSI, KHHEMATHYCCKUE U
JTUHAMAYCCKHUE XapaKTCPUCTUKHY;

—  THUIBI KHHEMaTHYECKUX Tap;

—  THIBI COCTMHCHUN eTaJIeH U MaIlliH;

—  OCHOBHBIE COOPOYHBIEC SAMHUITHI M JETAIIH;

—  XapakTep COeAMHEHHS JeTajtel M COOPOUHBIX ¢INHHIII,

—  TIPHUHIUII B3aNMO3aMEHSIEMOCTH;

—  BUABI IBIKCHUH U IpeoOpa3yloniie ABIKECHUS MEXaHU3MBL;

—  BUABI Iepenay;

— HX YCTPOHCTBO, Ha3Ha4yeHHE, NMPEUMYILECTBA U HEJOCTAaTKU, YCIOBHbIE
0003HaUCHHS HA CXCMaX;

— MepeAaTovYHOE OTHOIIECHUE U YUCIIO;
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—  METOAMKY pacyeTa 3JIEMEHTOB KOHCTPYKIMH Ha MPOYHOCTb, )KECTKOCTh
1 YCTOWYIHMBOCTB IIPU Pa3NINYHBIX BUAAX Ae(HOpPMALHH.

[Ipouecc u3yueHnss AUCLMIUINHBI ]exHuyeckas Mexanuka B COOTBETCTBHHU C
tpeboBannsiMu GI'OC CIIO HampaBieH Ha (GOpMHpOBaHHE CIECIYIOMNX OOIIMX
komriereHImi (OK), BKiIIO9aromumx B ce0st CHOCOOHOCTB:

OK'1 [ToHnMaTh CYIIHOCTH M COLMAIBHYIO 3HAaYMMOCTH CBOEH Oymymiei
npodeccuu, NposIBIATE K HEH YCTOWYMBBINA HHTEPEC.
OK 2 OpraHu30BBIBaTh COOCTBEHHYIO JICSITEIBHOCTb, BBHIOMPATH THIIOBEIE

METOJBI W CHOCOOBI  BBITIOJIHEHUS MPOPECCCHOHATBHBIX — 3ajad,
OIICHUBATh UX d(PPEKTUBHOCTH U KAYECTBO

OK 3 [MpuHUMAaTh pelIeHus B CTAHAAPTHBIX U HECTAHAAPTHBIX CHTYaIHSIX H
HECTH 332 HUX OTBETCTBEHHOCTb.
OK 4 OcCyIecTBIATh MMOUCK U HCIIOJIh30BaHWEe WH(OPMAINH, HEOOXOAMMOMN

st 3(GQGEeKTUBHOTO  BHITIONHEHHS  TPO(ECCHOHANBHBIX  3ajad,
po(ECCHOHATBHOTO U THMYHOCTHOTO Pa3BUTHSL.

OK'5 Hcnonp3oBaTh MHPOPMaNMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTMH B
podeCcCHOHANBHOM NEeSITEEHOCTH.

OK 6 PaGorath B KOJJIEKTHBE M B KoMmaHzae, 3(¢dexkTHBHO oOmarscs c
KOJUIEraMH, PyKOBOJCTBOM, IIOTPEOUTEIISIMH.

OK 7 Bbpate Ha ce0s OTBETCTBEHHOCTh 3a pPa0OTy WICHOB KOMAaHJBI
(TOTYMHEHHBIX), 33 PE3yIbTAT BEIIIOTHEHHS 3a1aHUH.

OK 8 CaMOCTOSITETFHO ~ ONPENENATh  3aladd  MPOPECCHOHATBHOTO U

JIMYHOCTHOTO Pa3BHUTHS, 3aHMMAThCS CaMOOOpa3oBaHHEM, OCO3HAHHO
[UIAHUPOBATH TOBBIIICHHE KBATU(PHUKAIH.

OK 9 OpHUEHTHPOBAThCSI B YCJIOBHAX YacTOW CMEHBI TEXHOJOTHHA B
podeCcCHOHANBHOMN NEesITENEHOCTH.

OcBoeHNE IUCLIUILIMHBI OPUEHTHPOBAHO Ha MOATOTOBKY OOYYArOIIMXCS K
OCBOCHHIO  MPO(ECCHOHATBHBIX MOXIYJIEH W  OBNQACHHIO  CICAYIOIUMHU
npodeccronansusMu KomrereHmsaMu (I1K):

I[IK 1.1 BpIMOMHATH PEryIUPOBKY Y3IOB, CUCTEM M MEXaHH3MOB JABUTATENS U
IpUOOPOB AIEKTPOOOOPYIOBAHUS.

I[IK 1.2 TloxaroraBiawBaTh MOYBOOOPAOATHIBAIONINE MAIIIMHBL.

IIK 1.3 TIloaroraBiauBaTh ITOCEBHBIC, ITOCAAO0YHBLIE MAIIWHBI W MAIIMHBI IS
yXo0/1a 3a TIOCEBaMH.

I[IK 1.4 TloxgroraBiauBaTh YOOPOUYHBIC MAIITMHEI.

[IK 1.5 TloxgroraBnuBaTh MAIIUHBEI W OOOpYHOBaHWE IJS OOCITY)KHBAHHS
KMBOTHOBOJTYECKUX (epM, KOMIUIEKCOB M NTUIE()aOpHK.

[IK 1.6 TloaroraBnmBath pabodee ©  BCIOMOTAaTelbHOE 00OpPYIOBaHUE
TPaKTOPOB M aBTOMOOWIICH.

INIK 2.1 Omnpenenars paloHaIbHBIN COCTaB arperaToB u ux
SKCILTyaTallIOHHbIE TIOKa3aTelu.
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K 2.2
K 2.3
K 2.4
MK 3.1
K 3.2
MK 3.3
K 3.4
MK 4.1
K 4.2
K 4.3
K 4.4

K 4.5

KomruiekToBaTh MalllMHHO-TPAKTOPHBIN arperar.

[IpoBomuTh pabOTHI HAa MAITMTHHO-TPAKTOPHOM arperare.

BEINOTHATE MEXaHU3UPOBAHHBIE CEITLCKOX03AMCTBEHHBIE PAOOTHI.
BEBINONHATE TEXHHYECKOE OOCTY)KMBAaHUEC CEIbCKOXO3SHCTBECHHBIX
MAIIFH ¥ MEXaHU3MOB.

[IpoBomuTH JIUATHOCTUPOBAHHE HEUCIPaBHOCTEM
CEJIbCKOXO03UCTBEHHBIX MAIIMH U MEXaHU3MOB.

OcCyIecTBAATh, TEXHOJOTMYECKUH TMPOLECC PEMOHTA OTAEIbHBIX
JIETaNeH U Y3JI0B MAIlIMH ¥ MEXaHU3MOB.

O6ecnieunBaTh PEKUMBI KOHCEpPBAINH u XpaHeHUs
CEIbCKOXO035MCTBEHHON TEXHUKHU.

VY4acTBOBaTH B IUIAHMPOBAHWM OCHOBHBIX IIOKa3aTeleld MAaIIHHHO-
TPAKTOPHOTO TMapKa CENIbCKOXO03SHCTBEHHOTO PEATIPHUSITHUSI.
[TmanupoBaTh BEIIOIHEHHE PA0OT UCTIOTHUTEIISIMH.

OpraHu3oBEIBaTh PadOTY TPYAOBOTO KOJUICKTHBA.

KoHTponupoBath XOI M OIICHUBATh PE3yJbTATHI BBIMOJHCHHS Pa0OT
UCTIOTHATEIIIMH.

Bectu yTBepX)A€HHYIO yUETHO-OTUETHYIO TOKYMEHTALIUIO.



1 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIUCITATIINHBI

1.1 O0beM THCHUTINHBI U BUABI Y4eOHOH padoThI

Buj yyeOHoli padoThI

O0BeM yacoB

MaxkcuMmaJibHasi ydeOHasi HArpy3ka (Bcero) 180

O0s3aTenbHast ayIMTOPHAs yueOHasi Harpyska (Bcero) 26

B TOM YHCJIC:

nmabopaTopHEIC PabOTHI (ec/iu npedycmMompeHo) -

MPAKTUICCKUE 3aHATHS 14

KOHTPOJIbHBIE PAOOTEHI (ecau npedycMompeHo) -

KypcoBas paboTa (IIPOeKT) (eciu npedycmompeno) -

CamocrosiTesibHasi padoTa o0yuaronierocs (Bcero) 154

B TOM YHCIIE:

caMoCTOsATeNIbHAs paboTa HaJl KypCOBOI paboToil (IPOCKTOM) -

WHAWBUIYaTbHBIA TIPOCKT -

Koncyabramuu -
Jlomarnrnsist

Dopma npomedcymoyHou ammecmayuu KO%;%%I;;?M

JK3aMCH

1.2 Conep:xanue yueOHOH AU CUUIIIMHBI

PA3JIEJI 1. TEOPETHYECKASI MEXAHUKA

Tema 1.1 CraTuka

Ponbs muctmmmimuHbl B 00menpoheCCHOHATBEHOM TOATOTOBKE CIIEITAATMCTOB.
Bamaun muctumuinHbl. OCHOBHBIE TOHATHS M aKCHOMBI cTaTukh. CBs3u H

peakuuu cBsizeil. TUMbI CBSI3EH.

Ilnockas cucrema cxonsuuxcsi cuil. PaBHoneMCTByOIIas CXOMAIIUXCS CUIL.
VYcaoBue paBHOBECHS TUIOCKON CUCTEMBI CXOJSIIMXCS CHII. MeToAuKa pereHus
3aad Ha PABHOBECHE T'COMETPUYECKAM CHOCOOOM. AHAIMTHYECKUI CIOCO0
OTIpENICIICHUST PAaBHOJCHCTBYIOIICH. AHAIUTHYCCKUH CIMOCOO OMpeneIieHust

PaBHOAEHUCTBYIOLIEH.

ITapa cui, MOMEHT napsl cuil. MOMEHT CHJIbl OTHOCUTENBHO TOYKH.
Ilnockast cucteMa TMPOU3BOJIBHO PACIIOJIOXKEHHBIX CHII. Teopema Ilyarco.
IIpuBeneHne K TOYKE IJIOCKOW CHUCTEMBI IPOU3BOJIBLHO PACIIOJIOKEHHBIX CHIL.

YcnoBust PpaBHOBECUE TUIOCKOW CHUCTEMBI CHJL.

banounsie cuctembl. Buapl Harpy3ok ¥ pasHOBHAHOCTH omop. Meroauka

OTIpE/ICIICHNUS PEaKIUi OTI0p 1 MOMEHTOB 3aIEMIICHHS.




IIpocTpancTBeHHast cucteMa CmiI. MOMEHT CHIIBI OTHOCHTENBHO OCH.
IIpocTpancTBeHHas cxosmasics cucreMa CHUJL. IIpousBonbHast
MIPOCTPAHCTBEHHASI CHCTEMA CHIL.

Hentp Tsxectu. LIeHTp TAXKECTH OJHOPOIHBIX TUIOCKUX TEJL.

IIpakTuyeckue 3aHATUSL

— OrmpeneneHre paBHOACUCTBYIOUIEH T€OMETPUUYECKUM U AHAIUTUYECKUM

crocobamu,
— PaBHOBecHe TIIOCKOI cHCTEMBI CXOISIIUXCS CUIT,
—OmnpenencHue peakiuii B omopax OalOYHBIX CHCTEM IIOJ JCHCTBUEM
COCPEIOTOYCHHBIX CHII M TTap CHIT;

—OmnpeneneHre peakuuii B omopax OalOYHBIX CHCTEM IIOA IEHCTBHEM
COCPEIOTOYCHHBIX CHII M paclpe/ieIeHHBIX HarPy30K;

— OnpeznencHre KOOPIUHAT IICHTPA TSHKECTH 3aJaHHOTO CEUCHUS.

Tema 1.2 KunemMaTuka TOYKH

OcHoBHble TOHATHS KuHeMaTuku. Kunemaruka Touku. IIpocreiiiue
JIBIDKeHUsT TBepAoro Tena. CroxHoe ABMWKeHHE To4ykd. CIO0XKHOE ABIKEHUE
TBEpAOro Tea.

IIpakTHUecKue 3aHATHSI

— OrmpeneneHne KHNHEMAaTUYECKUX MTapaMeTPOB JABHXKEHUS Tella.

Tema 1.3 Junamuka

OcCHOBHBIE TIOHATHS U aKCUOMBI AMHAMUKH. [ToHsATHE O TpeHuH. J[IBHKeHHE
MaTepualbHOW  TOYKH. MeToJ  KHHETOCTaTWKH. Pabora.  MOIIHOCTb.
Koadhdunment nonesnoro neficteus. OOmIHe TEOpEMbl THHAMUKH.

IIpakTHYeCcKHE 3aHATHSI

— Pemenue 3a1a4 ¢ npuMEHEHNEM METOAa KHHETOCTATHKH.

PA3JIEJI 2. COITPOTUBJIEHUE MATEPHAJIOB

Tema 2.1 OcHOBHBIE IOJIO’KCHHS CONPOTHBICHUS] MATEPHAJIOB
OcHOBHBIE NON0XKEHUS. [ UMOTE3b! U JOMYyLICHHUS.
Harpysku BHemHue u BHyTpeHHHE. MeTo ceuenuil. Hanpsxenus.

Tema 2.2 MeToauka BbINOJTHEHUSI OCHOBHBIX PACYeTOB HA MPOYHOCTH
npH JepopMalUH PACTSKEHUS U CKATHSA
Pactsokenme m cxatme. BHyTpeHHHE CHIOBBIE (DaKTOPBI, HAMPSKCHHUS.
[Moctpoenne »mrop. IlpomonpHble W momepednblie nedopmanuu. 3akoH [yka.
MexaHHYeCcKHe HCIBITAaHUS, MEXaHHMYECKHE XapaKTepuCTHKH. IIpenemsHble 1
JIOITyCKaeMble HaIpsDKeHU. PacueTsl Ha MPOYHOCTH NPH PACTSHKEHUHN U COKaTHH
IIpakTuyeckue 3aHATUSL
—OmnpexencHre HAOPSOHKCHUS B KOHCTPYKIIMOHHBIX DJIEMEHTaX IpH
PACTSKEHUHU U CXKATUU;
—Pacuer »smeMeHTOB KOHCTPYKIMH Ha MPOYHOCTh MHPHU PACTSDKEHHH U
CXKATUH.




Tema 2.3 'eomeTpuyecKkHe XapaKTePUCTHKH MJIOCKUX ceYeHU

T'eomeTpuueckue XapakTepUCTUKH IJIOCKUX CEUYEHHH. MOMEHTHl MHEPLHH
MpOoCTeHINX cedyeHnH. MOMEHT MHEPIIUK OTHOCUTENFHO NapajlieIbHBIX OCEH.

IIpakTuyeckue 3aHATUSL

— OrmpenesneHne reOMeTPUUECKUX XapaKTePUCTUK MJIOCKUX CEUCHUN

Tema 2.4 MeToanka pacuyeToB 3JeMEHTOB KOHCTPYKIUI HA MPOYHOCTH
H 5KeCTKOCTh NpH AeopManun KpydeHHUs

Kpyuenue. Buyrpennue cuioBsie Qakropsl mpu kpydenuu. Iloctpoenue
SMIOP KPYTAMUX MOMeHTOB. Hanpsbkenns u neopmanmu npu kpydenun. Pacuer
3JIEMEHTOB KOHCTPYKIMH Ha IPOYHOCTh M )KECTKOCTh NP KPYUEHHU.

IIpakTHYecKHe 3aHATUL

—ITocTpoenue 3mop MONEPEedHBIX CHII X KPYTAIINX MOMEHTOB;

—Pacder 35€MEHTOB KOHCTPYKIMII Ha TIPOYHOCT U IKECTKOCTh IIPH

KpY4EHHH.

Tema 2.5 MeToanka pacyeTroB 3JeMEHTOB KOHCTPYKIUI HA MPOYHOCTH
H 5KeCTKOCTh NpH u3rude

Wzru6. Buael m3rnGoB. BHyTpeHHme cuiioBble (akTophl IpH H3rHOE.
OCHOBHBIE IIPaBUIIa IOCTPOESHHUS JIIOP.

Hopmanbnble HanpspkeHus npu u3rube. MerTonuka pacdera 3JIEMEHTOB
KOHCTPYKIMH Ha MPOYHOCThH M JKECTKOCTh NpH u3rude. [loHsTHE 0 KacaTelbHBIX
HaNpsDKEHUSIX TP U3ruoe.

IIpakTHYyecKue 3aHATUL

—ITocTpoenue >miop MoepedHbIX CHIT U M3THOAIONINX MOMEHTOB;

— Pacuer snmemenTOB KOHCprKIII/Iﬁ Ha MPOYHOCTD U KCCTKOCTh IPpU n3ruode.

Tema 2.6 MeToguka pacyeToB JJeMEHTOB KOHCTPYKIHMHA Ha
YCTOHYMBOCTH

YcTounBOCTh CKaThIX cTepkHeH. Kputhueckas cuiga, KpUTHYECKOE
HaTpsDKCHHE, THOKOCTh. MeToanMka pacdeTa OJIIEMEHTOB KOHCTPYKIHH Ha
YCTOWYUBOCTb.

IIpakTryeckue 3aHATHS

— Pacder 31eMeHTOB KOHCTPYKIIUNA HA YCTOMYHUBOCTb.

PA3JIEJI 3. JETAJIM MAILIMH

Tema 3.1 MamuHbl 1 MexaHu3M. UX 0oCHOBHBIE 3JIEMEHThI

Buabl MammH W MEXaHW3MOB, TPHHINI JEHCTBHUS, KUHEMAaTHYECCKHE U
JNUHAMUYECKUE XapaKTePUCTHKH.

OcHoOBHBIE COOPOYHBIC SAMHUIIBI B JeTaNIN. THITBI KHHEMATHYEeCKHX TIap.

Tema 3.2 Tunbl coeqUHEHUI AeTaJeii 1 MAIIHH
HepasbeMHbIe cOeIMHCHUS ACTANCH U UX KIIacCH(DUKAIUS.
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PazbemHbBIE COCTUHEHHS U UX KJIaCCU(DUKAIIHSL.

Xapaktep COeIWHEHHWS JeTaled W COOpOYHBIX eauHuIl. [IpuHIHI
B3aMMO3aMEHSIEMOCTH.

IIpakTHueckue 3aHsATUS

—IIpoBenenre CcOOPOYHO-PA3OOPOUHBIX  PAbOT B COOTBETCTBHH C

XapaKTepOM COSAMHEHHUH JeTaleil 1 COOPOUHBIX ¢THHUIIL.

Tema 3.3 Banbl u ocu. Onopsl BasioB u oceii. MydThI

Banel n ocu. Ha3naueHne M kimaccu(uKamus BajoOB M OCEiH. DIIEMEHTHI
KOHCTPYKLIUH, MaTepuanbl BadoB U oceil. [IpoeKkTHpOBOYHBIN M MPOBEPOUHBII
pacder.

[oamumHuKH CKOJIbKCHHS. Buner paspyIieHus, KPUTEPUH
pabotocrocoOHOCTH. PacdeTsl Ha HW3HOCOCTOMKOCTh W TETUIOCTOHKOCTD.
[MogmumauKkY KadeHus. MapKHpOBKa, CIOCOOBI ycTaHOBKH. (OCOOCHHOCTH
paboTHI ¥ MPUIMHBI BBIBOJA U3 CTPOsl. [1o100p MOAMMITHIKOB MO JMHAMUYECKON
rpy3zonoabéMHOCTH. CMa3Ka U yIIIOTHEHHS.

Hasnauenne n knaccuduranus Mypr. YCTpoWCTBO M NPHHIMIT ASHCTBUS
OCHOBHBIX THIIOB My(T. MeTouka mogoopa Myt U UX pacyer.

IIpakTHyeckue 3aHATUL

—IIpoBeneHre pacyeToB U MPOEKTUPOBAHUE AETalICH U COOPOUHBIX €AMHHUIL

001I1eTO HA3HAYECHHS.

Tema 3.4 Buasl nepega4. YcTpoiicTBo, Ha3HAYeHHe, IPEUMYIECTBA U
HEJT0CTATKH, YCJIOBHbIE 0003HAYEHHS HA CXeMaX

Bunbl nBmwkeHuit 1 peoOpa3yromue ABMKCHAST MEXaHU3MBI.

Ilepemaun. OcHOBHBIE KHHEMATHYECKHE | CHJIOBBIE COOTHOINCHHUS B
MEXaHWYECKHX TIepeaadax.

®pukLMOHHbIE TIepeaaun. PemeHHbIe nepegaun.

3y0uatsie mepemaayn.

UepBsuHble IepegauH.

Lenusie nepenayn.

Ilepenaua BuHT-raiika.

IIpakTHyeckue 3aHATHS

—Urenne  kuHemaTHueckux  cxeMm. OmnpenerneHue  MNepegaTOYHOIO

OTHOIIECHMUS.

Tema 3.5 O0mue cBeeHus 0 peAyKTOpax

Penyxropel. HazHadueHnue, ycTpOMCTBO M KJTacCH(DUKATIVSL.
IIpakTuyeckue 3aHATUSA

— PacueT MHOTOCTYIIEHUATOTO IPUBOJIA.
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2 OBIIME METOJUYECKHUE YKA3ZAHHUS K BITIOJIHEHUIO
JOMAIIHEU KOHTPOJIbBHOU PABOTDBI

B mpomecce m3yuenus kypca «TexHmuecKas MeXaHHKa» OOydaromiuecs
JIOJDKHBI BBITTOJTHUTH JOMAIIHIOI0 KOHTPOJIBHYIO PadoTy.

Jdomamssass KoHTpojbHas pabora sBIsieTcst oO0s3aTenbHONH  opmoi
MEKCECCHOHHOTO KOHTPOJISI CAMOCTOSTENLHOM paboThl 00y4aromerocs.

Bapuanrsr s kaxmoro ofydaromerocss HHIMBUAyanbHble. HoMep BapuanTa
COOTBETCTBYET IMOCIECAHUM JBYM Ludpam juyHoro mmdppa. Hampumep, ecin
Homep mudpa 121, 105 wmu 180, To HOMEepa BapHaHTOB COOTBETCTBEHHO OyIyT
21, 05, 80.

W3ydenne TeopeTHUECKOro MaTephalia pPEKOMEHIYeTCS TPOBOAWTH B
MIOCTIEIOBATENBHOCTH, YKa3aHHOW B TEMAaTHYECKOM ILTAHE.

CornmacHo cnenuduke OOyYeHHS KypC HM3y4aeTcsl CaMOCTOSTENLHO TIO
pekoMeHayemoil  smrtepatype. OtnenmpHBle, Hambojee  TPYOHBIE  TEMBI
IIpEro/aBaTeNb U3JIaraeT BO BPEMs CECCHH.

K BBINOJIHEHNIO KOHTPOJILHOM pabOTBI MOXHO IMPUCTYNATh TOJBKO MOCIHE
N3y4YECHUS] COOTBETCTBYIOLICH TEMBI M TIOJyYCHHUS] HABbIKA PEIICHHUS 3a/1au.

3a71a4M KOHTPOJILHOM PabOTHI TaHBI B TIOCJIEIOBATEILHOCTH TEM ITPOTPAMMBI
U JIOJDKHBI PEeNIaThCsl MOCTETICHHO, TI0 Mepe U3YYeHHsI MaTepHrara.

BrimonHeHHass ~ goMamiHsAsS  KOHTpONbHas ~ paboTa  JocTaBisieTcs
oOygarommuMucs B 00pa3oBaTeNIbHOE YUPEXKACHHE Ha PEIIEH3UPOBaHHE /10 Hadaa
ceccun. OOydgaromuecsi, HE BBITIOJHHUBIINE KOHTPOJBHYIO paboTy, He
JIOITYCKAIOTCA K C/1ade HK3aMeHa.
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3 IPABWJIA O®OPMJIEHUA JIOMAITHENA KOHTPOJBLHOM
PABOTHBI

3.1 O0mue TpedoBaHus

3.1.1 KoHTpoybHBIE pPa0OTHI SBISIOTCS TCEKCTOBBIMU JOKYMCHTAMH U
noiokHbl coorBeTcTBOBaTh I'OCT 2.105-95.

3.1.2 PabGora pomkHa OBITH OTIEYAaTaHA TIPU TIOMOIIH CPEJCTB
KOMITBIOTEPHOH TEXHUKH Ha OJJHOM cTOpOHE JucTa Oenoi Oymaru gpopmara A4 n
aKKypaTHO NOoAIuTa (COPOIIIOPOBaHa) B MATKY.

3.1.3 Bremonnsercss rapautypoir Times New Roman ¢ coOGmoneHnem
CIeIYIONINX TPeOOBAHMIA:

noJist: 1eBoe — 30 Mm, TipaBoe — 15 MM, BepxHee U HiIKHee — 20 MM;

OpHWEHTAINSI KHIDKHAS,

pasmep mpudTa 14 nr;

MEXyCTPOYHBIM MHTEPBAI — IOy TOPHBIH;

a03arHeni oretyn — 1,25;

BBIpAaBHUBAHNE TEKCTa — IO IIHPHHE.

3.1.4 OrmeyaTku ¥ ONHUCKH, OOHApYXEHHBIE B TEKCTE, OIYCKAaeTCs
UCTIPABIATh aKKypaTHOW IOJYHCTKOM WM 3aKpalliBaHHEM IITPUXOM |
HaHECEHHMEM Ha TOM >K€ MECTE HCIPABIEHHOTO TEKCTa MAIIMHOMHUCHBIM HWIIH
PYKOIIUCHBIM CIIOCOOOM.

3.2 Hymepanusi cTpanun

3.2.1 Bce crpanumbl paboThl ClieyeT HyMepoBaTh apaOCKuMHu Iudpamu,
coOmoiasi CKBO3HYIO HYMEpalMi0 10 BCEMY TEKCTy paloThl, BKIJIIOYAs
npwioxeHus. Homep CTpaHHIBI TPOCTAaBISICTCS B ICHTPE HIDKHEH dYacTu
CTpaHUIIBI 0€3 TOUKH.

3.2.2 TUTYNBHBIA JUCT BKIIOYAIOT B OOIIYI0 HYMEpAIHIO CTPAHUI] OTYETA.
Howmep cTpaHUIIBI Ha TUTYJIEHOM JIHCTE HE IPOCTABJISIOT.

3.2.3 WmrocTpaniu U TaOJUITEI, PACTIOJIOKEHHBIC HA OTAEIBHBIX JIHCTaX,
BKJTIOYAIOT B OOIIYI0O HYMEPAIIHIO.

3.3 Conep:xanune u pyopukanus

3.3.1 HaumeHoBaHus cTPYKTYpHBIX dsteMeHToB padoTsl «COAEPXKAHUEY,
«BBEJJEHUE», <3AKIIIOUEHUE», «CIIMCOK HUCIIOJIb3OBAHHBIX
NCTOYHUKOBY, «ITPUJIOXXEHHE» cayxar 3aroJoBKaMH CTPYKTYpPHBIX
9JIEMEHTOB JIOKYMEHTA.

3aroJIoBKM CTPYKTYpPHBIX 3JIEMEHTOB DabOTHI CIELyeT pacHoiaraTtb B
cepefMHe CTPOKH 0e3 TOUKH B KOHIIE IPOIHCHBIMU OyKBaMH, HE IOAYCPKUBAS.
Hauepranue nonyxupHoe.
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3.3.2 OcHOBHYIO 4acTh pabOTHI CIEAYET NEIUTh Ha Pa3/Ielbl, MOAPa3Ieibl H
MyHKTHL. [TyHKTHI IpH HEOOXOIUMOCTH MOTYT JIEINUTHCS HA MOAITYHKTHI. Pa3menst
U ToJpa3ziensl paboThl JOJDKHBI UMETh 3aroIOBKU. [IyHKTHI W MOMIMYHKTHI, Kak
MIPABUJIO, 3aT0JIOBKOB HE HMCIOT.

3.3.3 3aroIoBKH pa3ziesioB U MOpa3/IeioB OCHOBHOM YacTH paboOTHI clieyeT
HAYMHATh C a03aI[HOTO OTCTyNa M pPa3MeNIaTh IOCIC IOPSIKOBOIO HOMEpA,
MeJaTaTh ¢ MPOMUCHON OYKBBI, MOTYXHPHBIM MIPU(TOM, HE TMOJUCPKUBATE, O€3
TOYKH B KOHIIE.

3.3.4 Ecnu 3aroyioBoK BKJIIOYAET HECKOJBKO MPEAJIOKEHUH, UX Pa3AEIsIoT
TouKaMu. [IepeHOCHI CJI0B B 3ar0JIOBKaX HE OITYCKAIOTCH.

3.3.5 Kaxnaplii CTPYKTYpHBIA DJIEMEHT M KaKIbIH pa3aesl OCHOBHOW YacTH
pabOTHI HAYWHAIOT C HOBOM CTPaHHIIBI.

3.4 Hymepanus pa3iesos, IOAPa3ea0B, IyHKTOB, NOJMYHKTOB

3.4.1 Pa3pmensl NOJDKHBI UMETh TOPSIIKOBBIE HOMEpa B TIpeJesiax BCETro
oTyeTa, 0003HAUCHHBIC apaOCKUMH IHdpamu 0€3 TOYKH U PACHOJOKCHHBIC C
ab3amHoro orcrtyma. Iloapaszmensl MOMKHBI MMETh HyMEpaIwio B Ipeneirax
KaXmoro pasgena. Homep moxpaszmena COCTOMT W3 HOMEpPOB pasfena u
moJpaszena, pa3felieHHBIX TOYKOi. B KoHIle HOMepa mompasiena TOYKa He
cTaBuTcA. Pa3mensl, Kak W TOApa3feNbl, MOTYT COCTOSITh W3 OJHOTO FITH
HECKOJIbKUX ITyHKTOB.

3.4.2 Ecnmu paboTa mMeeT moapasieibl, TO HyMepalus ITYHKTOB JIOJDKHA
OBITH B Tpe/eiax Mojpasjieia U HOMEp MYHKTA JOJDKCH COCTOSTH M3 HOMEPOB
pasnena, moipaszesna U MyHKTa, pa3AeIeHHbIX TOUKaMHU.

343 BHyTpM TNyHKTOB WM HOAIYHKTOB MOTYT OBITb IPHUBEACHBI
nepeuncnenus. [lepen KakObIM 3JIEMEHTOM MEPEUUCIICHUS CIEAYyeT CTaBUTh
tupe. [Ipy HEOOXOAUMOCTH CCBUIKH B TEKCTE€ PabOTHI HA OJWH U3 SJIEMCHTOB
MIEPEYNCICHNS BMECTO THPE CTaBAT CTPOYHBIE OYKBBI pycckoro amdasurta co
CKOOKOM, HaunHast ¢ OYKBBI «a» (3a HCKIOUeHUEM OYykB €, 3, i, 0, 4. b. Bl, b).
IIpocTeie nepeynciaeHus: OTAEISIOTCS 3aMsTON, CJI0KHbIE — TOYKOH C 3aIATOH.

[Ipy HaMMYMKM KOHKPETHOTO YHCIA TEPEUHCICHUN MOIyCKaeTcs Iepen
KaXIbIM 3JIEMEHTOM TEPEUNCICHUS CTaBUTh apabckue mugpbl, MOCiIe KOTOPBIX
CTaBHUTCS CKOOKa.

[epeuncnenus MPUBOAATCS ¢ a03aIHOTO OTCTYIA B CTOJIOHK.

3.5 O¢popmiaenne niaOCTpanuit

3.5.1 MWnmoctpamuu (4epTexu, TrpaduKH, CXEMbl, KOMIBIOTEPHBIE
pacrieyaTky, JuarpaMmMsbl, (POTOCHUMKH) CIIEIyeT PacroiaraTb HEMOCPEACTBEHHO
IOCNIe TEKCTa, TJe OHU YIOMHUHAIOTCS BIIEPBBIE, WM HA CIEIYIOIICH CTpaHUIe
(Mo BO3MOXXHOCTH OJIM)KE K COOTBETCTBYIOIIMM dYacTsAM TeKkcTa). Ha Bce
WITIOCTPAIMU B PaboTe NOJDKHBI OBITh JaHBI CCHUIKH. [Ipu ccblike HEOOX0ANMO
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MIHCATh CII0OBO «PHCYHOK» M €0 HOMEp, HAallPHMEP: «B COOTBETCTBUH C PUCYHKOM
2» A T. I.

3.5.2 WnmocTtpanuu, 3a HCKIIOYEHHUEM WIUTIOCTPAINi, TPUBEIESHHBIX B
NPWIOKEHUSIX, CJIEeOyeT HyMepoBaThb apaOCKUMH  LU(paMH  CKBO3HOH
HyMepauuei. Ecin pucyHok oanH, To oH o603HavaeTcs: PucyHoxk 1.

3.5.3 HWnmocTpaiM  KaXIOTo TPWIOKEHHS 0003HAYalOT —OTHEIBHOMN
HyMepauuei apadckumu udpaMu ¢ gobaBieHneM nepen nuppoi 0003HaUCHUS
npunoxenus: Pucynok A.3.

3.5.4 JlonmyckaeTcsl HyMepoBaTh MIUTIOCTpAllUK B Ipeenax pasaena. B stom
Cllydyae HOMEp WITIOCTPAllMd COCTOMT W3 HOMEpa pas3fena U IOpPSAKOBOTO
HOMEpa WILTIOCTPAIIAH, Pa3AelICHHBIX TOYKOW: PrcyHok 2.1.

3.5.5 MmmocTpanuu mpu HEOOXOAMMOCTH MOTYT UMETh HAaUMEHOBAaHHE U
MOSICHUTENbHBIE JaHHbIE (OAPHCYHOUHBIH TeKcT). C10Bo «PHCYHOK», eT0 HOMep
U 4epe3 THPE HAUMEHOBAHHE MOMEIIAIOT IOCJIE IOSICHUTENBHBIX AAHHBIX H
pacrioararoT B LIEHTpPE 110/l PUCYHKOM 0e3 TOYKH B KOHIIE.

3.5.6 Ecnu HauMeHOBaHME PUCYHKA COCTOUT M3 HECKOJIBKHX CTPOK, TO €ro
CIIelyeT 3allMChIBaTh Yepe3 OJWH MEXKCTPOUHBIH HHTepBal. HamMeHoBaHme
pHCYHKa TIPHBOJAT C NMPONKMCHONH OyKBBI 0Oe3 TOYKHM B KOHIE. [lepeHOC cioB B
HaMMEHOBAaHUH IpadUIecKoro Marepuaia He JOIyCKaeTCsl.

3.6 CniucoK MCnoJIb30BAHHBIX HCTOYHHKOB

3.6.1 Chomcok JIOIDKEH COJepXkaTh  CBEICHHS 00  MCTOYHHKAX,
UCTIONB30BaHHBIX MpH HamucaHuu paboTel. CBeleHUs 00 HCTOYHUKAX
TpUBOZSTCS B cooTBeTCTBUH ¢ TpedoBanusimu 'OCT 7.1-2003, TOCT 7.80-2000,
I'OCT 7.82-2001.

3.6.2 Cnmcok HCHOJB30BAaHHBIX HCTOYHUKOB  JIOJDKEH  BKJIIOYATh
oubnmorpaduyeckue 3amucy Ha JOKYMEHTHI, UCTIONB30BaHHBIC MPH HAHCAHUH
paboTHI, CCBUIKM Ha KOTOPBIE O(QOPMIISIOT apaOCKUMU MHU(paMu B KBaJAPATHBIX
ckoOkax. CBeneHus: 00 UCTOYHMKAX CIEAYET pacrofiarath B MOPSAKE MTOSBICHHS
CCBUTOK Ha WMCTOYHUKH B TEKCTE pabOTHI, HYMEPOBAaTh apaOCKUMHU IUPpPaMH C
TOYKOW M TIeyataTh ¢ a03alHOTr0 OTCTYIA.

3.7 Ogopmiaenue coaepRanus

Kaxnyro 3amuce conepxaHus OQOPMISIOT KaK OTACIBHBIA — ad3arl,
BBIPOBHEHHBIH BlieBO. HoMepa cTpaHHMI] yKa3bIBalOT BHIPOBHEHHBIMHU IO IPABOMY
Kpalo IOJsi M COCAMHSIOT C HAWMEHOBAaHHEM CTPYKTYPHOTO JJIEMEHTa WIN
pasnena paboThl MOCPEICTBOM OTTOUHSL.
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4 TPEBOBAHMSI K CTPYKTYPE H O®OPMJIEHUIO JTIOMAIITHEX
KOHTPOJIbBHOM PABOTbI

JloMamiHss KOHTpOJIbHAs paboTa JOIDKHA COEPKaTh:

— TuTynbHBIN TUCT ycTaHOBICHHOTO 0Opasnua (IIpmioxkenue B);
- COAEPXXAHMUE;

- ComepKaTenpHYIO YacTh: pelIeHHe KOHTPOJIBHBIX 3a/IaHUH;

- CITUCOK UCTIOJIbB3OBAHHBIX NCTOYHUKOB;

- [TPUJIOXXEHUWS (npy Hammaun).

CoziepKaTeIbHYI0 9acTh PAaOOTHI JIOMYCKACTCS BBIMOJHATH B PYKOIHUCHOM
BapuaHTe Ha MUJUTUMETPOBOM Oymare ¢popmara A4.

Pabota gomkHa OBITH BBITIOJNIHEHA AKKypaTHO, YETKHM, pPa300pPUHUBHIM
MTOYEPKOM, pPEIIeHHE 3a7ad U MOSCHEHHS K PEIICHUIO MUIIYTCS TEMHOU MacToi
(cuHei, yepHOM, (hHOJIETOBOI), @ PUCYHKH, CXEMBI, TPapUKNA KapaHIalIoM.

Kaxmoe 3amaHvne KOHTPONBHOW pabOThl HEOOXOIUMO HAYWHATH C HOBOM
CTpaHUIIBL.

TeKcT ycnoBus 3aJjaud MEePENUCHIBACTCS TOTHOCTBIO U MOSICHACTCSI CXEMOM.
W3 Tabnuil BBIMUCHIBAIOTCS WCXOMHBIC JaHHBIC, PUCYHKH K 3aJadaM JOJKHEI
OBITh BBIMIOJIHCHBI YETKO B COOTBETCTBUU C TPCOOBAHMSIMH TEXHHYCCKOM
rpa¢uku. IIpeoOpazoBanust (GopMyl, YpaBHECHHA B XOAC PCIICHUS CICAYyeT
MIPOU3BOIUTH B O0IIIEM BHUJIE, @ YK€ 3aTEM MOJICTABIISATh UCXOIHBIC JaHHBIC.

IMopsinok MONCTAHOBKM YHCJIOBBIX 3HAYCHHUI JOJKEH COOTBETCTBOBATH
TIOPSZIKY PaCIOJIOXKEeHUsI B (GopMysie OYKBEHHBIX O0O3HAYEHUH STHX BEIMYWH.
[Tocne MOACTaHOBKHM MCXOTHBIX 3HAUCHHH CIIEAYET BBIYMCIUTH OKOHYATEIHHBII
WA IPOMEKYTOYHBIN pe3ynbTar.

EmuHUIE I3MEepeHns yKa3bIBAIOTCS TONBKO B PE3yIbTHPYIONINX 3HAUCHISX.

Bce 3amaum um pacueTsl 00s3aTENBHO JOJDKHBI OBITH JIOBEIEHBI 0
OKOHYATEIHHOTO YHCIIOBOTO Pe3yabTaTa.

KontponmsHas ~ pabora, odopmIIeHHAS HEOPEIKHO, HaTMCaHHAS
Hepa30OpYMBEIM TIOYEPKOM, a TAaKXKE BBHINOJIHCHHAS TI0 HEMPaBUIBHO
BEIOpDAaHHOMY BapUaHTy, BO3BpamacTcs oOydaromemycs 03 TIPOBEPKH C
yKa3aHHEM MPUYHH BO3BparTa Ui Hajiuexamero oopmicHus. B stom ciydae
oOyuaromuiicss 00s3aH B KpaTdalIIuii CpPOK BEINIONHUTH BCE TpPeOOBaHUS
mperojaBaTeNss M TPEAOCTaBUTH pPadOTy Ha IOBTOPHOE pEICH3MPOBAHUE,
MIPUJIOKHB IIPH ATOM IIEPBOHAYAIHHO BBHITIOJHEHHBIA BapHUaHT.

Jis peneHsuu mpenonaBaTesi HEOOXOAMMO B KOHIIE PabOTHI OCTaBHUTH 1
YUCTBIH JIUCT.

CIMCcOK HCIONB30BAHHBIX B PabOTe MCTOYHUKOB MOJDKEH CONEpPXKATh HE
ME€Hee 5 HCTOYHUKOB.
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5 3ATAHWA U1 BBITTOJTHEHUS JOMAIITHENR KOHTPOJIbHOM
PABOTHBI

3ananue 1

T'opusonTanbHbII

CTEP)KECHb

KCCTKO

Ta6muma 1— McxonHsle JaHHBIE K 3a0aHUIO 1

3alICMIICH

OJHUM

KOHIIOM.
OHpe[[eJ'H/ITI) BCJIIMYHUHBI peaKHI/Iﬁ B 3a1CJIKC. HpOBeCTI/I MPOBEPKY MPABUIBHOCTU
peuicHus. ﬂaHHLIe B34ATb U3 Ta6JII/IHLI 1.

Homep pacueTHOl cxeMbl Ha pucyHke 1 [TapameTtp

112 (3|45 |6|7/|8]9/10|F q, m, a,

Bapuant kH | xH/™M | kHM | M
00|01 [02(03(04|05|061|07]|08|09]| 4 2 5 0,3
10| 11 |12 |13 |14 15|16 | 17| 18|19 | 6 10 |02
20| 21 [ 22|23 (24| 2526272829 8 2 15 0,3
30| 31323334 |35|36|37|38]|39]| 10 3 20 0,2
40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 12 2 25 0,3
50| 51|52 |53 |54 |55]|56|57|58]|59)| 14 3 30 10,2
60 | 61 | 62| 63| 64| 65| 66| 67| 68|69 | 16 2 35 0,3
70 | 71\ 72737475176 |77 |78 |79 18 3 40 0,2
80 | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 20 2 45 0,3
90 | 91 | 92| 93| 94| 95| 96| 97| 98|99 | 22 3 50 10,2
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3ananue 2

ITocTpouTs 3MMIOPHI MPOJOIBHBIX CHJI M HOPMAIIBHBIX HANIPSDKEHUH 110 JITHHE

Opyca. OnpenenuTsb nepemMenienre cBo00HOro KoHna opyca. JIByxcTynen4aTsiit

cranbHOit Opyc (pucyHok 12), marpyxken cumamu F; U F,. Tlnomamm
MOTMEePEYHBIX CEUeHUMN A; U A.

IIpu pacyere NpUHATE:
- jmomyckaemoe Hanpsokenue [o]= 160 MIla,

— Moxyis ynpyrocta E=2-10° MITa.

OceBbie pa3MEphbl JaHbl B MM.
I[aHHLIe JJIA pacucTa NpeACTaBJICHbI B Ta6nnue 2.

Ta6muma 2— Mcxonnsle JaHHBIE K 3aJaHUIO 2

Howmep pacdeTHo cxeMbl Ha pUCYHKE 2 TTapameTp

1 2|3 |4 |56 |7|8]|9] 10 F., | Fp, | Ay | Ay,
Bapuant kH| xH | oM | eM’

00|01 |02|03|04]05|06|07|08]|09] 10| 40 4 2
10 | 11 |12 |13 |14 15|16 |17 | 18| 19 | 12 | 38 5 2,5

20121 |22 |23 | 24| 2526|2728 |29]| 14| 36 6 3
30| 313233343536 |37|38]|39]| 16| 34 7 3,5

40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48| 49 | 18 | 32 8 4
50 | 51|52 |53 |54 |55|56|57 58|59 20| 30 9 4,5

60 | 61 | 62|63 |64 |65|66|67|68]| 69|22 39 10 5
70 | 71\ 72|73 | 74| 75|76 |77 | 78|79 | 24 11 11 5,5

80 | 81 |82 |83 |84 |85|86 |87 |88| 89| 26| 42 12 6
90 | 91 | 92 | 93 | 94| 95|96 | 97 | 98| 99 | 28 | 45 13 6,5
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3ananue 3

Jis cTanbHOTO Bama KpPYTJIOTO TOIEPEYHOr0 CEYCHHs, BPAINAIOIIErocs C
YIJIOBOM  CKOPOCTBIO @, OMNpPENeNUTh 3HAUYEHHUS BHEIIHUX MOMEHTOB
COOTBETCTBYIOIIMX IepeaBaeMbIM MOIIHOCTSIM, U YPAaBHOBEIIMBAIOIINIA MOMEHT.
[HocTpouts »HmIOpy KpyTSAMMX MOMEHTOB 10 jAnuHe Bana. OmnpenenuTtsb

Tpe6y€MLII>i JAUaMETp Bajia U3 paCuC€TOB HAa MMPOYHOCTH U ) KECTKOCTb.

IIpu pacyere IpUHATE:

- JOIlycKaeMoe HampsukeHue Kpydenus|[t,] = 30MIla;
—  JlomycKaeMbIi yrou 3akpyumnsanus [ o] = 0,02 22,
—  MOJIyJb YIPYrocTH Tpu capure G = 8- 10*MIla.
JanHble 1715 pacyera B3STh U3 TaOIUIIBI 3.

Ta6muma 3— Mcxonusle JaHHBIE K 3a0aHUIO 3

Howmep pacdeTHoi cxeMbl Ha pUCYHKE 3 ITapameTtp
1234|567 |89/ 10 P, P,, P, o,
Bapuant kBt | kBt | kBt | pan/c

0001 02|103|04|05|06107|08]|09]| 35 20 15 25
10| 11|12\ 13 |14 15| 16|17 | 18| 19| 150 | 100 50 45
20211222324 125|26|27|28|29]| 40 15 25 30
3031323334 |35|36|37|38|39]| 120 80 40 35
40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49| 70 60 40 25
50|51 |52|53|54|55|56|57|58|59]| 45 150 70 40
60 | 61 | 62|63 |64 |65|66|67|68]|69| 25 60 42 10
70| 71| 72|73\ 7475|7677 78|79 80 100 | 150 50
80 | 8182|8384 (858687 |885|89]| 75 60 45 15
90 | 91 | 92193194 |95|96|97 (98|99 18 60 42 12
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PucyHok 3— PacdeTHbIe cXeMBI K 3a1aHUIO 3
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3amanme 4

Jiss MBYXOTOpHOW Oaiku, HAarpy>KeHHOW COCPEHOTOYCHHBIMU CHJIAMH H
mapoil CHJII C MOMECHTOM B COOTBETCTBHH C PHCYHKOM 23 TMOCTPOUTH SIIOPHI
MOTIEPEYHBIX CHJI U M3rHOaronmmxcst MOMeHTOB. [Too0Opats momnepeyHoe cevueHue
0anKu B BHJC JBYyTaBpa W TPAMOYTOJIBHHKA C COOTHOIIECHHEM CTOpoH h=2b.
CpaBHHTB MacChl OAJIOK IO IBYM PAacYCTHBIM BapHUAHTaM.

IIpu pacyeTe NPUHATH:

MaTrepual — CTallb, JOMMycKaeMoe HampsbkeHne naruoa [o, ] = 160 MIla.

JlaHHBIE 11 pacyeTa B3SATh U3 TaOIUIIHI U3 4.

Tabiuma 4 — Mcxomusle gaHHbBIE K 3aMaHuto 4

Howmep pacueTHoOl cxeMbl Ha pUCyHKe 4 [Tapametp

12|34 (5(6[7(8[9|10/p |p | ;m | a

kH | xH | xH'™m M

Bapuant

00101 |02|03|04|05|06|07]08|09]| 10 | 44 4 0,2

10 | 11 | 12|13 | 14 15|16 |17 | 18|19 | 12 | 6,8 5 0,2

20 | 21 |22 (23|24 (2526|2728 |29| 14 | 84 6 0,3

3031323334 (35[36|37|38|39]| 16 | 10,8 7 0,3

40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49| 18 | 124 8 0,4

50| 5152|5354 555657 |58)|59| 20 | 14,8 4 0,4

60 | 61 | 62|63 | 64| 65| 66| 67|68]|069]| 22 |164 5 0,5

70|71\ 7273 |74\ 75|76 |77 |78 79| 24 | 18,8 6 0,5

80 | 81 | 82|83 |84 |85 |86 |87 |88 |89]| 26 |204 7 0,6

90 | 91| 92|93 |94 (95|96 | 97|98 |99 | 28 | 228 8 0,6
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3ananme 5

Onpenenute MmapaMeTpbl NPUBOJA: VYIJIOBBIE CKOPOCTH, BpaIlaroIlne
MOMEHTBI, MOIIHOCTH Ha Bajax, nepeaarounsie oTHouienus, KIIJ. Onwucartb
Ha3HAYCHUE, IPUHITUI PA0OTHI, YCTPOHCTBO MPUBOAA.

JlanHbIC 17151 pacdeTa B3sATh B TaOmwHIe 5.

Tabmuua 5 — Ucxogusle JaHHBIE K 3a0aHUIO 5

Homep pacueTHOM cXeMbl HA pUCYHKE 5 ITapameTp

1 (2|3 |4|5]6/|7)|8|9]|10 ) o
w = 5
s |EZ |8
a = O ¢ 7o
SES|EEE|EE
TER BES|EE S
=3 2lsB20|o2"
S aa| B g8 &
= ¥ E E- =
e 188 |2
BapuanTt o =) = =
00| 01 |02]03|04|05|061|07]08]| 09 8,5 950 2,0
10 | 11 | 12 | 13 |14 | 15|16 | 17| 18| 19 3,2 960 3,15
20 | 21 | 22|23 |24 | 25|26 | 27|28 )| 29 4,0 970 2,5
30|31 32|33|34|35]36|37]|38]| 39 3,5 750 3,15
40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 3,6 955 2,0
50 | 51|52 |53 |54 (55|56 57| 58] 59 3,0 970 4,0
60 | 61 | 62| 63| 64| 65|66 | 67 | 68 | 69 3,6 1440 20
70\ 71 |72 |73 |74 |75 |76 |77 78|79 9,8 935 1,25
80 | 81 | 82|83 |84 |85|86| 87| 88|89 3,2 9380 2,5
90 | 91 | 92| 93|94 |95|96|97|98|99| 4,6 9380 25
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Pucynok 5— PacueTHble cXeMBbI K 3a1aHHIO 5
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6 METOJIMUECKUE YKA3AHUSA K PEHIEHUIO 3ATAHUI

MeToanueckue yKa3zanusi K pelieHunio 3aganus 1

IMo cmocoOy MpWIOKEHHUS HATPY3KH [ENATCS Ha  COCPEJOTOYCHHBIC U
pacrpeneneHHbIE.

Ecmu peanpHO mepenadya Harpy3kd HMPOMCXOIWT HAa MPEHEOPEKUMO Maon
Iomanke (B ToUke), HArpy3Ky Ha3bIBAIOT COCPEOTOUCHHOM.

Yacto Harpyska pacrpenesieHa M0 3HAYUTEIHHOH IUIONIANKe WIN JINHUH
(maBieHHE BOIBI HA IUNIOTHHY, JaBJICHHE CHETA Ha KPBIITY | T.I1.), TOTJa Harpy3Ky
CUHUTAIOT pacIpeeICHHON.

B 3amavax crtatukd JAnsS aOCONIOTHO TBEPIBIX TN PaclpeeliCHHYIO
HArpy3Ky MOXHO 3aMCHHTH pPaBHOJCHCTBYIOIICH COCPEIOTOYCHHOW CHIION
(pucyHOK 6).

ALLRRRRNY

Pucynox 6
¢ — VIHTEHCUBHOCTD HATPY3KH; [— NIIMHA CTEPIKHSL;

G = ql — paBHogelCTBYIOMAs pacTIPEICIEHHON HATPY3KH.
Kectkas 3anenka (3amemieHue) (PUCYHOK 7)

I y
|
R,;; 4 R‘)’ B
"ﬁ aA x
\
4

M,

Pucynok 7
Ormopa He JOIyCKaeT TEepeMEeNIeHW W IOBOPOTOB. 3aIENKy 3aMEHSIOT
JBYMS COCTABJIAIOIIUMU CUIIBI Ry, U Ry, W IAPOH ¢ MOMEHTOM Mpy.
Jlns ompeneneHus 3TUX HEU3BECTHBIX YIOOHO WCIOJB30BATH CHCTEMY

ypaBHEHHH B BHIIE
n
0

n
< szyZO;
0

Zn: M,(F) =0
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Kaxczxoe YpaBHCHUC HMCCT OJHY HCU3BCCTHYIO BCIIMYMHY U PCIIACTCA oe3
OJACTaHOBOK.

JInss KOHTpONS TPaBUIBHOCTH PEHICHUH WCIONB3YIOT JOMOJHHUTEIBHOES
ypaBHEHHE MOMEHTOB OTHOCHTEIILHO JIIO0OW TOUKH Ha Oalke.

IIpuMmep pemenns 3aganus 1

OmHoomnopHas (3ameMieHHas) 0ajka HarpyXeHa COCPEJOTOYCHHON CHIION

F, pacnpeneneHHOl Harpy3kod q W Mapod CHJI ¢ MOMEHTOM m (PUCYHOK 8).
OnpenenuTs peakiuy 3aIeIKH.

I/ICXOL[HI)IG JaHHBIC:

q F m
w ] F=10 kH
PIIIITI AT m=4 xHy
g=3 kH/m
A a B a _‘C 320,8 M
€ > >
Pucynok 8

Pemenne:

B 3amenke MOXeT BO3HHUKHYTH peakius, IpeACTaBiseMas IBYMS

cocraBnsaromuMu (R4, R4y), W peakTuBHBIA MOMeHT M,. HanocuMm Ha cxemy
OaJTkv BO3MOYKHBIE HAIIPaBJICHUS PEaKIHi, cuiry F pa3ioXuM Ha COCTaBIISFOIIHE
EnE,.

3aMeHsieM pacnpeleIeHHYI0 Harpy3Ky COCpeIOTOUCHHOM:

G = ql; G=3%0,8=2,400 xH.

CocpeloTOUeHHYI0 CHJTy TOMEIIaeM B CEepeAMHE MpoJjeTa, Jajiee 3amada
perraeTcs ¢ CoOCpeI0TOUSHHBIMU CHIIaMHU (PUCYHOK 9).

y Ar
Ma
22
Ray ;E m
el 1,
Al R A?'B G Ccl F.=Fcos60" X
L >
a2 :L a2 _L a .
< >< > >
PucyHok 9
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3ameuanue. Ecnu HanpaBieHUs BEIOPAHBI HEBEPHO, MPH PaCUETaX MOIYIHM
OTpULaTeNIbHbIE 3HAUYCHUs peakuuil. B 3ToM ciydyae peakuuu Ha cXeMe CJenyeT
HaIpaBUTh B MPOTHUBOIOJIOKHYIO CTOPOHY, HE IOBTOPSIS pacyeTa.

Hcnonszyem cuctemMy ypaBHEHHI:

n
ZFkx=0;
0
n
ZFky=0;
0

i My(F) =0
0

Jlns 3aiaHHOM OaJIKu UMEeM:

n
Z Fix = Ray — Fcos 60° = 0.
0

. Otkyna Ry, = Fcos60° = 10-0,5 = 5,000 kH.

> Fy = Ray = G = Fsin60° = 0.

Toraa Ry, = G + Fsin60° = 2,4 + 10 0,866 = 11,060 H.
n

ZMA(Fk) = M, + G- AB + Fsin60° - AC —m = 0.

0

M,=—-G AB — Fsin60°-AC+m=-2,4-0,4—10-0,866 + 4 =
= —3,888kH - M.
PeaktuBHBIH MOMEHT M, MONY4YHUJICS OTPUIATEIbHBIM, CJI€IOBATEIBHO, €ro

HYKHO HalPaBUTh B POTHBOIIOJIOKHYIO CTOPOHY (prcyHOK 10).
VA

R
J

m

Al Ry Bl ¢ € E=Feossor L X
a2 Y a2 a

> < >
<€ >

y

e )
F,=Fsin60’

v

Pucynox 10

JIs IpoOBEepKU MPaBUIIBHOCTH PEIICHHS COCTABISICM ypaBHCHUE MOMECHTOB
oTHOCHTENHHO TOUKH C.
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n
ZMC(Fk)=—MA+RAy-AC—G-BC—m=0.
0

-3,888+11,06-0,8—-2,4-04—-4=0
0=0.
Pemienue BBIMOTHEHO BEPHO.

MeToanyeckne yKa3aHus K pellieHHI0 3aaHus 2

Pacmsascenuem unu cocamuem Ha3pIBalOT BUJ HATPYXKEHUS, IPU KOTOPOM B
MOTIEPEYHOM CEUYCHHUU Opyca BO3HHKACT TOJIKO OJHWH BHYTPCHHHH CHIJIOBOM
(hakTOp — MPOIOTBHAS CHUJIA.

IIpononeHbIe cHIBI MeHsIOTCA O JuimHEe Opyca. [lpm pacduerax mocie
OTIpE/ICIICHNUS BEIMIHUH MPOIOIBHBIX CHII TI0 CEUEHHUAM CTPOUTCA TpaduK — dIIopa
MIPOAOJBHBIX CHIL.

Y cnoBHO Ha3HAYAIOT 3HAK MPOJOJIBLHOMN CUIIBIL.

Ecnu BHemnsist cuna F HampaBiieHa OT cedeHus], TO MpojosibHas cusna N —
MIOJIOXKUTETIbHAS, €cI BHEImHAsA cuia F HampaBieHa x cedeHuio, To cmima N —
OTpuULATENIbHAS.

Ecnmu mpomonbHas cuila HampaBlieHa OT CCUCHHS, TO OpyC paCTSHYT.
PacTspkenue cunTaeTcs MOJI0KHUTENBHOM Aedopmarueii (pucynok 11, a).

Ecnmu mpomonbHas cuiia HampaBieHA K CEUCHHIO, TO Opyc cxar. CxxaTwe
cunTaeTCs OTpULATeNbHOM nedopmanueit (pucyHok 11, 0).

W N
@ S
a) 6)
Pucynok 11

IMocnenoBaTeIbHOCTh  ONPEACICHUS BHYTPEHHUX CHIIOBBIX (haKTOpOM
METOJIOM CCUCHHS:

Pasz0buBaem Opyc Ha y4acTKU. Yuacmox —3TO 4acTh Opyca OJTHOTO CCUCHHUS.

Tpanuyamu yuacmkog SBISIOTCS TOYKU MPUIOKCHUS BHEIIHUX CHJI M MECTa
HU3MEHCHHS Pa3MEPOB MOMEPECYHOIO CCUCHHS.

B rpanumax ydacTka MBICICHHO MPOBOJIUM CCUCHHE, MEPIICHANKYISIPHO OCH
Opyca.

OTt0OpaceiBacM OJIHY M3 OTCEUCHHBIX YacTel (Ty, TJe eCTh JKeCTKas 3aJeKa,
4TOOBI HE OMPEEISITh BEJIMYHHY Peakiun), e€ IeiCTBIE 3aMeHsIeM BHYTPEHHUM
CHUIIOBBIM (haKTOPOM, paccCMaTpUBaeM paBHOBECHE OCTABICHHOW YacTH.

CocraBisieM ypaBHEHHs PaBHOBECHsI [l OCTABJICHHOW YaCTH U OTpeAessieM
W3 HUX 3HAYCHHE W HAIPaBJIeHHE BHYTPEHHUX CHUIIOBBIX ()aKTOPOB.
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Ipodonvhasi cuna 6 nonepeuHom ceueHuu Opyca HUCIEHHO PABHA
aneebpauyeckoll Cymme GHeWHUX Cul, PACHONONCEHHbLIX HO O0OHY CHOPOHY
ceuenust (umeemcst 8 8UAY, YMO 6Ce CUNbL HANPABLEHbL 800 OCU bpYCa)

N=>F

[Ton cxemoii Opyca cTpoUM 3ITIOPY MPOJIOIBHON CHIIBL.

Oniopoii  npooonvHoU  cunbl  Ha3bIBaeTCs  rpadUK  paclpeneseHUs
IPOJOJILHON CHIIBI BIOJIB OCH Opyca.

Och SmI0psl MapauienbHa MPONOIEHOH OCH. BenHMYMHBI MPONONBHBIX CHII
OTKJIaJbIBAIOT OT OCH B 3apaHee BHIOPaHHOM MaciTade: MOJI0KUTEIbHBIE — BBIIIE
HYJIEBOW JINHUH, OTPHULIATEIIEHBIC — HIDKE.

[IpaBHiIO KOHTPOJSL: 6 Mecme HNPULONCEHUA 6BHeWlHel CUlbl HA 3npe
00124ceH OblMb CKAYOK HA 8eTUYUHY NPUTOHCEHHOU CUBL.

HanpsikeHus IIPU pacTSZKeHNH U CHKATHH

B momepedHBIX  CEUEHHWSX  IIPH PaCTSDKCHHH-CKATHU HMEIOT — MECTO
TOJIbKO HOpMaJIbHbIE HarpspKeHUs o, KOTOpBIE OTIPEEIISIIOTCS
OTHOIICHHEM BHYTpeHHeH cmibl NK IDIOmaad A COOTBETCTBYIOLIETO
TIOTIEpEeYHOTro ceueHus Opyca:

7T a
3HaK  HANPSDKCHWH 3aBHCHT  OT  3Haka  BHYTPEHHEH  CWiIbl  Ha

paccMaTpuBaeMOM ydacTke Opyca.

[Ipu ompeneneHuy HaNpsKCHUH Opyc pa30MBAIOT HA YYaCTKU HATPYKCHUIM,
B MpeJenax KOTOPBIX MPOJOJbHBbIE CHIIBI HE M3MEHSIOTCS, U YYUTHIBAIOT MECTa
M3MEHEHUH TUIOIIAIU TONEPEYHbIX CEUeHUH.

Jnst aHanmuza COCTOSIHMS JIeTaleil CTPOST SII0py HamnpshDKEeHU. Omiopa
MTO3BOJISIET OTPEISIIUTh HanboJiee HAMPsDKEHHBIN y9acToK Opyca.

YciaoBue MPOYHOCTH MPHU PACTSIZKEHHH U C:KATHU

Jnst obecrnieueHuss HEOOXOMUMOM TPOYHOCTH SJIEMEHTOB W KOHCTPYKITHI
HampsDKEHUS He JIOJDKHBI MMPEBBIIMIATE TOMYCTUMbIX 3HAYSHUH:

O'ZKS[U],

rae [0]- nomyckaemoe HanpsiKeHMeE.
IlepemenieHust monepeyHbIX cevyeHMii Opyca Npu pacTSZKeHUH U CKATHH
ITox neiictBueM cun Opyc yUMHSETCS (YKOpadMBaeTCs) Ha HEKOTOPYIO
BennunHy Al, Ha3pIBaeMyt0 aOCONIIOTHBIM YJTHHEHHEM:
] ol NI
T E AF

rae | — HavanpHas JJTHHE, MM;
E — monyns ynpyroctu marepuana, Mlla;
N — npoponwHas cuna, H;
A — ITOIIA/Th TIOTIEPEYHOTO CEUCHHS, MM,
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o — HopManbHOe HanpsbkeHue, MITa.
Moaynp ynpyroctu E XapakTepu3yeT >XECTKOCTh Marepuana, T. €. €ro
CIIOCOOHOCTH COTPOTHUBIISITHECS YIPYTUM e(hOPMAIHSIM PACTDKCHUS WITH CKATHUSL.

IIpumep BhINOJIHEHUS 32 aHUs 2

ITocTpouTh SMIOPHI TPOJONBHBIX CHII 1 HOPMAJIbHBIX HANPSHKEHHUN 1O JJTMHE
Opyca. OnpenenuTs mepeMenieHne cBoOOJHOTo KOHIa Opyca. JIByXcTyneHUaThIid
- -

cranmbHOl Opyc (pucyHok 12), wnarpyxken cuiamu F; W F,. Tlnomanu
MOTIEPEYHBIX CEUCHUH A; U A .

Ilpu pacuerax MPUHATH AOMycKaemoe Hampsbkenue [o]= 160 MIla, momynn
ynpyrocti E=2-10° MITa. OceBbie pa3Mepsl JaHbI B MM.

A
As
F2 n
————— —— . —
80
70 120
Pucynok 12
Pemenne:

I/ICXOL[HI)IG JaHHBIC:

F, = 6 xH
F, = 24 xH

A; = 1,5 cm?
A, = 0,8 cM?
[0] = 160 MIla
E =2-10°MIla

2. 1 MocTpoeHue 3MI0PHI MPOAOIBHBIX CHJI

A
Az
F2 F
e = — . ——— . — . —Sp
- 80 >
70 120
I 1I I
Pucynok 13

2.1.1 Pasz6buBaem Opyc Ha yuactku (I, II,
IIT). T'panumamu y9acTKOB  SBJISIOTCS
MEPEeXOAHbIE IO pa3MepaM IOTepPEeYHBIE
cedyeHus: Opyca M CEUCHHA, B KOTOPBIX
MpWIOXKEHA  BHENIHSS ~ Harpyska  —

COCPEIOTOUYCHHBIE CHIIBI ﬁ 1 ﬁ ». Pa30OuBka
Opyca Ha y4acTKH BEeIETCS CO CBOOOIHOTO
KOHIIa Opyca, 4YTOOBI HE OINpPEIeNATh
BEJTUYNHBI peakuuit B 3aJIETIKE.
[IpomonbHBIE CHIJIBI paccMaTpUBAIOTCS C
Y4ETOM HE3aBHUCUMOCTH WX JACHCTBUS
(pucynok 13).
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2 !
Pucynox 14
Ny F1
e
N2 F2 i3]
——— . — . ——p
. F1
— ——— —
Pucynok 15

2.1.2 Jlng Kaxaoro ydacTKa, Ha4WHAS C
MIPOTHBOIOJIOXKHOTO OT 3alleMJICHHS KOHIA
Opyca, IPUMEHsII METOJ| CeYEeHHH (PHCYHOK
14), ompenenseM oOpIuHATHI SMIOpe N Ha
yudacTkax Opyca (pucyHok 15):

Yuacrok I:

OmnpenensemMm cuiy N, conmpoTuBIEeHUS
MIEPBOTO yUYacTKa pacTsHKeHHI0. PaBHOBecue
obecnieunBaercs paBeHCcTBOM —N; + F; = 0;
Otkyna N; =F, = 6kH — mnpoxonbHas
CHJIA TIOJIOKUTEINbHAS, YIACTOK PACTIHYT.
Yuacrok II:

Cuna CONpPOTHBICHHSA BTOPOTO  YyYacTKa
CXKATHUIO

N,+F, —F,=0;

N,=F,—F =24—-6=18«kH —
MPOAOJIEHAS CHJIa OTPHILATENFHAS, yYacTOK
CKar.

Yuacroxk III:

N; =N, =18kH — nmpononeHas cuia
OTPUIIATEIIbHAS, YYACTOK CHKAT.

[omyyennoe 3HaueHue N3 paBHO PEaklIUU B
3aJIeIIKe.

2.2 MocTpoeHne SNIOPHI HOPMATbHBIX HATIPSIKEHUIT

2.2.1 OmnpenensieM HOpMaJIbHBIE HAITPSHKCHHUS Ha KaXKIOM yJacTKe

01

02

N,  6-10%H
- A_1 - 1,5 102Mm? -
N, —18-103
T4, 15-102
N, —18-10°
T4, 08-10

03

H
40 — = 40 MIla
MM

=———=-120MIla

= ————— = —225 MIla.

[o pe3ynbTataM pacyeToB CTPOMM JIIOPHI IPOJIOJIBHBIX CHII U HOPMAIIbHBIX
HanpsbkeHuH (pUCyHOK 16):
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3 \2 i
III I I
I6 smopa N, kH
-18
| I I “ smopa @, Mla
-120
-225
Pucynok 16

2.3 AHaJM3 MIOPBI
Ananuzupyem smopy. [lepBoiil yyacTok mpoueH

0, < [0],40 MIla < 160 MIla , HO HE YKOHOMHYEH, TaK KaK

[o] — 0y _ |160 — 40|
[c] =~ 160
Ha Bropom yuactke o, < [0],120 MIla < 160 MIla — mnpoYHOCTH

O6CCHC‘I€H3, HO y‘IaCTOK HC DKOHOMMHYCH, HOCKOHBKy
[6]—a, |160 —120]

[o] 160

-100% = 75% > 5%.

-100% = 25% > 5%

03 = 225 MIla = [0] — Tperuil y4acTOK HE MPOYEH, MOMKET MPOU30UTH
paspyIeHue.

2.4 Onpeaenenue nedpopmanuii 6pyca

2.4.10npenenseM aOCOMIOTHBIC YIUTHHEHHUS KKIOTO yIacTKa:

Al _O_l'll_4‘0'80_16 10_3

1T T205 MM
0‘2'l2 _120'40 _

Al, = T 108 =—24-10"3Mmm
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0-3 : l3 _225 : 70
E 2-10°
2.4.2 OnpenensieM epeMeIIeHIE CBOOOJHOTO KOHITa Opyca:

Aly = Aly + Al, + Aly = (16 — 24 — 78,75) - 1073 = —86,75 - 10~3MM

= —78,75-10"3Mm

BeiBox: Opyc cxat Ha 86,75 MKM
MeToanyecKue yKa3aHus K PelIeHUI0 3a1aHust 3

Kpyuenuem Ha3piBaloT Takoil BUA nedopManud, TPH KOTOPOM B €ro
TIOTIEPEYHOM CEUCHUU BO3HHUKAET TOJIBKO KPYTALIHA MOMEHT M.

Jna ompeneneHus KpyTSAIIErO MOMEHTAa B IONEPEYHOM CEUYEHHM Bana
IPUMEHSIOT METOJ CEUEHUSI.

KpyTsiuii MOMEHT B IOTIEpEYHOM CEUCHHE Bajla PaBeH aireOpandecKoi
CyMM€ MOMEHTOB BHEUIHMX CHJ, JEHCTBYIOIIMX HAa OTCEUCHHYHO YacTh Baja B
IUIOCKOCTH MEPIEHAUKYISIPHON OCH Basla U MPUIOKEHHBIX MO OAHY CTOPOHY OT
paccMaTprUBaeMOr0O CEUCHHS.

Kpyrsamme MOMEHTHI MOTYT MEHAThCS BHONb ocu  Opyca. Ilocme
OTIpeNeNIeHUs] BEIWYMH MOMEHTOB II0 CEUYCHHSAM CTPOUM TpauK-3IIopy
KPYTAIIMX MOMEHTOB BIIOJb OCH Opyca.

[Ipu BEIYUCIIEHIH KPYTAIIUX MOMEHTOB IIPUHUMAEM MPaBUJI0 3HAKOB:

Kpymawuii momenm cuumaem nonodxcumensHuiM, €CIIN MOMEHMbI BHEULHUX
nap cun HAIpPaBIIEHBL KO YACOB0U cmpenKe, B STOM CIy4yae MOMEHT BHYTPEHHHX
CHJI YIPYTOCTH HalpaBJIeH MPOTUB YacOBOH CTpeIku (pUCYHOK 17).

PI/ICYHOK 17— HpaBI/IJ'IO 3HAKOB IIpU OMIPEACICHUN 3HAKA KPYTAIICTO MOMCHTA

IMopsiIoK MOCTPOEHHsT SIIOPE MOMEHTOB AHAJIOTHYEH IIOCTPOEHHIO BITIOP
npomoibHEIX cuil. OCh 3IMIOPHI IapajllelibHa OcH Opyca, 3HAaYe€HHs MOMEHTOB
OTKJIAJBIBAIOT OT OCH BBEPX WIIM BHH3, MacIiTa® IOCTPOEHHS BBIIEPKUBATH
00s13aTeaLHO.

MakcuManbHOe HAMPSHKEHHE MPU KPYYEHHWH BO3HUKAET HA TOBEPXHOCTH.
Pacuer maxcumanvrno2o HanpsdceHus. HA  ROGEPXHOCMU KPYriaoro Opyca
POBOJIAT 110 (hopMyJe
My

W

max —
Tk =

34



rae W,— MOMEHT CONPOTUBIIEHUS TIPU KPYUEHHUH, MM,

Jlnst KpyTaoro ceueHus
W nd?
P 16 °
PacyeTbl Ha NPOYHOCTH M KeCTKOCThL NPH KPYUeHHH
Paspymenue Opyca NpH KPyYeHHH HPOUCXOIMT C TIOBEPXHOCTH, MpPH

pacueTe Ha IPOYHOCTH MCTIONB3YIOT YCIOBHE IPOYHOCTH

max —_ _K
Tx =—= [TK]
P
rae [1,] — momyckaemoe HanpsKeHUE TIPH  KPYUEHHUH.
IIpu pacuere Ha KECTKOCTh OmpeAeseTcs nedopMalis U CPaBHUBAETCS C
JIOIycKaeMou
e < gl
61, Pol,
I7I€ (P¢o— OTHOCUTENBHBIN YroJl 3aKpyUnUBaHUs;

[po] = 1 rp;ﬂ = 0,02 % — JomyckaeMsblil yroin 3akpyunsanusi, MIla;

G — Moxyins ynpyroctu npu casure, MITa;
17p — HOJAPHBIA MOMEHT HHEPIHH CCUCHHS, MM .
st kpyraoro ceyeHust

Po

g md*
P32
W3 ycnoBHs TPOYHOCTH M IKECTKOCTH MOXKHO OIPEICIUTh pa3Mephl
morepeyHoro ceveHus. OKOHYATEIbHBIC 3HAYCHUS THAMETPOB OKPYTISIOTCS IO
ommkaiimux ctangaptHeIX Mo [OCT 6636-69 (cM. nputoxenue b)
Juis obecriedeHUs TPOYHOCTH M JKECTKOCTH OJHOBPEMCHHO U3 JIIBYX

HAWJCHHBIX 3HAYCHUH THaMETPOB BHIOUPAIOT OOJIbIIIEE.
IIpumep BhInoIHeHUs 3a1aHus 3

Jnst  cTanmpHOrO Baja KPYIJIOTO TOMEpeYHOro cedeHus (pucyHok 18),
BPAIIAIOIIErocss C YIJIOBOM CKOPOCTHIO ), OMNPEACNUTh 3HAUCHHS BHEIIHUX
MOMEHTOB COOTBETCTBYIOLINX nepeiaBaeMbIM MOIIHOCTSIM, u
YpaBHOBELIMBAIOIINI MOMEHT.

IMocTpouTh 3MmIOPY KPYTAIMIMX MOMEHTOB MO JutMHE Bana. OmnpeneiuThb
TpeOyeMBbIi AUaMETP BaJia 3 PACUCTOB Ha MPOYHOCTh U KECTKOCTD.

IIpu pacuere NpUHATE:
— JIOIyCcKaeMoe HalpspKeHue Kpyduenus [T,] = 30MIla;
—  JIOIycKaeMblil yrou 3akpyuuBanus [ @] = 0,02 %;

— Moy yrpyroctu npu casure G = 8 - 10*MIla.
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I/ICXOL[HI)IG JaHHBIC:

w4 r ‘1 I/' r w4 P,=8 kBt
(] J L' J ‘J 7 P;=3 kBt
P,+=1 xBt

M; M

. My M, w = 25224

Pucynok 18

Pemenne:

3.1 Onpeaenenue CKPy4MBalOIMX MOMEHTOB
OrmpenensieM BEIMYUHBI CKPYUHBAIOIIUX MOMEHTOB M,, M 3, My:

P, 8-10°
Mz:;: o5 2320HM,

P, 3-10°
M3=;= o5 2120HM,

P, 1-10°
M4=Z= 25 =40H M.

Haiinem ypaBHOBeImIMBarOImUi MOMEHT M :
M; =M, + M3 +My;
M, = 320+120+40 =480 H -m.

3.2 [locTpoeHue MIOPLI KPYTAIMX MOMEHTOB

3 2 1
3.2.1 PasbuBaeM Bax
o v o
- yuactku (pucyHok 19). Bam mmeer
v kz4 ~ TPHM yYacTKa, IPaHHLIAMH KOTOPBIX
A 777  ABISIOTCA  CEYCHHSA, B  KOTOPHIX
o MIPUJIOKEHBl BHEIIHHE MOMEHTHL. B
g » Pl npenenax KaXXI0To y4JacTKa
M M; M; M, 3HaUYE€HUWE  KpPYTAIMIET0  MOMEHTa
3 2 COXpaHAETCSA NOCTOSHHBIM.
Pucynox 19

Onpez[enﬂeM KpyTAIIUC MOMCHTBI B IIONICPEYHBIX CCYCHUAX Bajla C

IoOMOIIBIO METOJa CECUCHMH.
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Yyacrok I:
Ceuenue 1-1:

M )M Mo+ M = 0:
4 Mg =M, = 40 H+ M — KpyTsmuii MOMEHT OTPHIATEIbHBII.

VYuacrok II:
‘\MS Ceuenue 2-2:
A —M, — M3 + My, = 0;
M /M*‘ My, = M, + M3 =40 + 120 = 160 H - M — kpyTsmuit

MOMCHT OTpI/IHaTeHBHBIf/'I.

/v ‘\Ms Yuacrok III:

Ceuenue 3-3:—M, — Mz + M; — M3 = 0;
M )M My =-M, —M;+M; =—-40—-120+480=320H - m—
4 kpyTAmMI MOMEHT MOJIOKUTEBHbIH.

3 2 1
~~ e
- 1 r - 3.2.2 CTpoum >miopy KpYTSAIINX
= = MOMEHTOB.
/
o ,J o Jnst aToro:
M; M; AL,; M, — BbIOMpaeM COOTBETCTBYIOLIHN
3 2 MacmTao;
—  OTKJIaJbIBacM 3HAYCHHUS
320 I I I MOMEHTOB;
— MITPUXYEM DIIOPY;
— 00BOJMM IO KOHTYPY;
@ —  3amuchiBaeM 3HAYCHHS
MOMEHTOB (pucyHOK 20).
armopa My Hnm
INERERRRRARN "
o) 40
2160 LLLLL
Pucynox 20

3.3 Onpenenenne JuaMeTpa Bajia U3 pacieToB HA MPOYHOCTh U KeCTKOCTh

OmnpenenseM quaMeTp Bajia UI OTTACHOTO YYacTKa, U3 yCIOBUH MPOYHOCTU
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¥ skecTKOCTH. ONacHbIM cedeHueM spnsercs ydactok 111 M '%* =320 H -m.

3.3.1 Onpenenenne quaMeTpa Bajua U3 YCIOBUS IPOYHOCTH
N3 ycnoBust npoyHOCTH

max MK
Tk =-—=c [TK]
p

Haﬁ[[eM MOMCHT COIIPOTUBJICHUSA TPU KPYUCHUU:

wos M 3200107 0%
PERIT T30 s

YuuThiBag, 4TO MOMEHT COMPOTUBIEHUA TPHU KPYYEHUH [UII KPYIJIOrO
CEUCHHS OTpeieNsieTcs 1mo Gopmyiie
nd?3
=76

OTIpeNieNIiM IHaMeTp Baja:

. 16-W, 3[16-10,67-103
= T 3,14

= 37,9 MM.

3.3.2 Onpenenenue auaMeTpa Bajla U3 YCIOBHS )KECTKOCTH

K

G7,

U3 ycnoBus xecTKoCcTH Po < [po] ompenenum monspHsIf MOMEHT

WHEPIUHN CCUCHUA
;s M 320 - 103

> = =20 10*mm*.
? = Glp,]  8-10%-0,02-10-3 MM

YuuThiBag, 4TO MOMEHT CONPOTUBIEHHUA TPHU KPYYEHUH [UII KPYIIJIOrO
CEUCHHS oTpeieNsieTcs mo Gopmyie
md*
:]p = g,
HaiijieM JTuaMeTp Baja:

J +/32-3, +|32-20-10* 378
= = = ,0 MM.
T 3,14
Jdns obecriedyeHnss MPOYHOCTH U HKECTKOCTH OJHOBPEMEHHO U3 JABYX
HaWJCHHBIX JAMaMeTPOB BbIOMpaeM Oosnbinee. TpeOyemblii guamerp Bana
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MOyJHIIcsl OOJbIIe M3 pacyeTa Ha IPOYHOCTb, NMOITOMY €ro NPHHUMAEM Kak
OKOHYATENBHBIHN, OKPYIIIHB 10 Onvkaiimero crannaptHoro no 'OCT6636-69.
OxoHuaTenpHO NpuHUMaeM d = 38 MM.

MeTtoauueckue YKazaHus K PEHICHUIO 3a1aHUA 4

H32uH0om Ha3BIBACTCS TAKOW BUJ HArpyXEHUA, IPU KOTOPOM B TIOTIEPEUYHOM
ceyeHHMH Opyca BO3HHWKAeT BHYTPEHHUH CHIIOBOH (akTop — wu3zubarousuil
MomeHm.

[Ipu monepedyHoM W3TMOE B CEYCHUM BO3HHUKACT M3THOAIONIMHA MOMCHT U
norepevHas Cuia.

Wzrubaromuii MOMEHT B MPOU3BOJIBHOM CEYCHUHM OAalKH YUCIICHHO PaBEH
anreOpandeckoil CyMMe MOMEHTOB BCEX BHEIIHHX CHJ, NPWIOKEHHBIX K
OTCEYEHHOU YacTH, OTHOCUTEIFHO PACCMATPUBAEMOT0 CEUEHUSI.

[Tomepeynast cuma B MPOU3BOJIBLHOM CEUCHHHM Oajkd YHCICHHO paBHA
anreOpandeckol CyMMe TPOCKIMH BCeX BHENIHWX CHJI, JACHCTBYIONUX Ha
OTCEYEHHOH YacCTH, Ha COOTBETCTBYIOIIYIO OCh.

3naku nonepevdHsvlx Cul u 1432%6(1]014414)( MOMEHRMOoe6

Ecnu enewnsan cuna F cTpeMHTCS TOBEPHYTb paccMaTpHBacMylO YacTb
0aJKM TOYacoBOW CTpeNKe, TO MomepeyHas cuia OyIeT IOJIOKHUTENLHOM; eciu
enewinan cuna F cTpeMUTCsl TOBEPHYTh pacCMaTpHUBacMyIo 4acTh 0K/ IPOTUB
4acoBOH CTPEIIKH, TO MOTIEpeYHas cuiia OyJeT OTpULIATEeIbHOH
(pucyHok 21).

F XN\

ke o

Fl ©

Pucynok 21
Ecnu enewinsns nazpy3ka CTpPEMHUTCS U30THYTH OaJKy BBIYKJIOCTHIO BHH3,
TO M3TUOAIOIIUA MOMEHT OYAET MOJOXKUTEIbHBIN, €C/IU GHEWHAsl Hazpy3Ka
CTPEMUTCSI M30THYTH OANIKY BBIMYKIOCTBIO BBEPX, TO H3THOAIONIMI MOMEHT OyIeT

OTpHUIATEIILHBIM (PUCYHOK 22)
m /7 (\ x m
m My
a) 6)
Pucynok 22
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ITocnenoBaTeILHOCTH pelIcHUudA 3a1a41 HA MOCTPOCHHUE IIIOP
MmonmepeYHbIX CUJI U H3ru0aIuX MOMEHTOB

1. OcBoboxmaeM 0aiKy OT OIOp, a JACHCTBHE OIOpP 3aMEHSACM pPEaKIUSIMU
oriop.

2. OmpenenseM peakiuu onop Oanku (IO JBYM ypaBHCHHSM MOMEHTOB:
OJIHO — OTHOCHTEIIFHO JICBOHM OIOpPEI, BTOPOE — OTHOCHTEIBHO IMPaBOi), a
3aTeM O00s3aTeNbHO MPOBCPUTH MPABWIBHOCTH PEIICHUS [0 YPABHCHHIO
MIPOEKITUIA HA OCh, IEPIICHIAUKYIIIPHYIO OalKe;

3. OmpenenseM XapakTepHble cedeHHMs] Oayiku (cedeHuss Oanku, Tae
MPUJIOKEHBl COCPEAOTOYCHHBIE CHUJIBI M MOMEHTBI, BKJIIOYas OMOPHbIC
CEUCHHSA).

4. CrpouMm OSIIOpy TMOMEPEYHBIX CHJI, JJSI 4Yero BBIYUCISIEM 3HAYCHHUs
MOTIEPEYHBIX CHJI B XapaKTEPHBIX CEUCHUSIX.

5. CrpouMm »3mropy HU3rHOAIOMIMX MOMEHTOB, JJSI YEero OIpeleiseM
3HAYCHUE M3TUOAIONINX MOMCHTOB B XapaKTEPHBIX CCUCHHUSX.

YcaoBue NpoYHOCTH NPH U3rude

rae [0y] - monyckaemMoe HanpsHKEHUE,

W, - MOMEHT CONpOTHBICHHS TP WU3THOE WIH OCEBOH MOMEHT
COTPOTHBIICHHS, MM".

W, XapakTepusyeT BiIusHHE GOPMBI U pa3MEPOB CEUCHHS Ha MMPOYHOCTH MTPU
usruoe.

IIpumep BhINOJIHEeHNS 3agaHusa 4

Jiss MBYXOTOpHOW Oaiku, HAarpy>KeHHOW COCPEHOTOYCHHBIMU CHJIAMH H
napoyd CHJI ¢ MOMEHTOM B COOTBETCTBHM C PUCYHKOM 23 TMOCTPOHTH SIHIOPHI
MOTNIEPEYHBIX CHJI M M3rHOAIONIMXCs MOMEHTOB. [lo1o0paTh monepevHoe ceueHne
Oamky B BHJE JABYTaBpa M NPSMOYTOJbHUKA C COOTHOIICHHEM CTOpOoH h=2b.
CpaBHUTBH Macchl OAJIOK MO JIBYM PacueTHBIM BapHaHTaM.

IIpu pacdeTe NPUHATH: MaTepual — CTallb, JOMYCKAaeMOE HaMpsDKEHHUE
m3ruba [o,] = 160 MIla.
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I/ICXOL[HI)IG JaHHBIC:

M
%)
? F, = 20 kH
2m
|

F1

4m 6m

M = 30 xkH

Pucynok 23
Pemenne:

4.1 Onpeaenenue peakiuii onop.
Hanocum Ha cxemMy Oainkyd BO3MOJKHBIC HAIpaBJICHUS pPEAKIHUH OIop
(pucyHok 24)

F1 M

F2

4m 6 M 2Mm

Pucynok 24
Jiist onpeiesieHust peakiyii OTop COCTABNISIEM YPaBHEHHSI PAaBHOBECHSI:

{ZmA=0=>{F1-AC—F2-AD—M—RB-AB=O (1)
Ymg =0 Ry-AB—F,-CB—M+F,-DB=0 (2)
U3 ypaBaennus (1) nmeem
RB'AB=F1'AC_F2'AD_M;
_F-AC-F,"AD-M 30-4-20-10—-40

B = 1B = 17 = —10xH.
U3 ypaBHeHus (2) umeem
R,AB=F,-CB+M —F, DB;
F,-CB+M—-F,-DB 30:-8+40-20-2
= = = 20xH.

A AB 12
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3HaueHWE peakiuu Rp OTPHUIATENBHOE, CICIOBATENFHO, OHA HMEET
HaTpaBJICHUE, MPOTHBOMONOKHOE BBIOpaHHOMY. 3MeHseM HampaBJCHHE Ha
cxeme (puCyHOK 25):
F M

A C. D B

IR‘ le FR“l

4m 6m 2m

Pucynok 25
JIjist IpOBEpKHU MPAaBUIILHOCTH PEIICHHS BBIYUCISIEM CYMMY MPOEKIUH BeeX
CHJI Ha BEPTUKAJIBHYIO OCh:

Ry—F,+F,—Ry=20—30+20—10=0

— peaxIiy OTpeieIeHB BEPHO.

4.2 TlocTpoeHHe IMIOPLI NONEPEYHBIX CHJI

PazoObem Oasnky Ha y4yacTKH HarpyxeHus (pucyHok 26). I'panniamu
YYacCTKOB SIBIISIFOTCS CEUEHUs], B KOTOPBIX NPUIIOKEHBI BHEIIHUE HATPY3KH.

l F M
A C, D B

IR‘ | le m“l

Pt
—
-
Pt
-
Pt
b

Pucynok 26

A Yuacrok I
T IQI Ry—Qy = 0;
Ra Q, = R, = 20 H.
Ql_ nomnepeyHad Cujia noJoXKUTECIbHAA.

| 0 Yuacrok 11

A C Q: Ry,—F, +Q,=0;
TR‘ Q,=—R4,+F, =-20+30=
= 10kH
Q,— moriepeyHast Cijia OTpUIATEbHAS.
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I 3} Yuacrok 111
= D, EIQS Ry—F,+F,—-Q3=0;
l F2

Q:=R,—F+F,=
=20—-30+ 20 =10 kH.
Q3— nonepeyHas cuiia MOJOKUTEIbHAS.

4.3 IocTpoeHue YMIOPHI M3rHOAIOIUX MOMEHTOB
Yuactok I (0 < z; < 4):
A
T Ra Mum
Al
Ry zy =My =0;
MHI = RA *Zq.
Mﬂl(zl = 0) = 20 - 0 = 0 (MA)

M,,(z; =4) =20-4=80kH" ™)

M, ; — M3TUOAIONINI MOMEHT TTOJIOKHUTEITHHBIMH.

Yuactok II (4 < z; < 10):
F

Ry 2z, — Fi(z;—4) — M, = 0;

My, = Ry~ 2z, — Fi(z; — 4);
M,,(z, =4)=20-4—-30(4—4)=80xkH M (M)
M,,(z, =10) =20-10 —30(10 —4) = 20 kH - M (M)

M,,,— H3THOAIONINI MOMEHT TTOJIOKHUTEITHHBIMH.

Yuacrok III (10 < z; < 12):

IFl
A C n |

‘Im ] [,;E) Mg




Ry z3— Fi(z3 — 4) + F5(z3 — 10) — M,;3 = 0;

M,s = Ry - z3 — Fi(z3 — 4) + F2(z3 — 10);

M,3(z3 =10) = 20-10—30(10 — 4) + 20(10 — 10) = 20kH - m (M})
M,3(z3 =12) =20-12—-30(12 — 4) + 20(12 — 10) = 40 xkH - m (Mp)
M, 53— H3THOAIOIIIIA MOMEHT TTOJIOKUTEITHHBIM.

[lo monmy4yeHHBIM 3HAYEHUSIM CTPOMM DOIIOPHl MONEPEYHBIX CHII U
M3ruOaoIMuX MOMEHTOB (PHCYHOK 27)

A S C,Fl 3 D gzl
Ira | 2 [rl 4Re
| . Smopa Q, kH
R
| i

PrcyHOK 27 — DIophl MONEPEYHBIX CHJI M H3THOAIONITIX MOMEHTOB

4.4 Onpenenenne NonepevHbIX cedeHUI

Hcnonp3yst yclioBHe TPOYHOCTH TIpH M3rube, moadepéM IorepedHoe
ceyeHue 1A Oankyd B BHJIE JABYTaBpa M TPSIMOYTOJBHHKA C COOTHOIICHHEM
ctopoH h=2b.

OmnacHoe ceueHne — cedeHue OalkH, Ie AeHCcTByeT MaKCUMaJIbHBII MOMEHT

M™% = M, = 80 kH - M

[Toxbupaem pa3meps! OaJIKH B OITACHOM CEUYEHHH IO YCIOBHIO MPOYHOCTH
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<

o = <l
W, Ma 8O 10°-10° o e
*=1e1° " 160 MM
W, = 500cm>.

ITo tabmumam copramenta ['OCT 8239-89 (Ilpumoxxkenue b) BeiOMpaem
nByTaBp Ne33:

oceBOif MoOMeHT comnpoTuienus W, = 597cm3, mwiomans ceueHus A=
53,8 cm3.

JUis cpaBHEHHS TOACYHTAEM pa3Mephl OalKH TNPSMOYTOJIHHOTO CEYCHHS.

OceBoif MOMEHT CONIPOTHBIICHUS MIPSIMOYTOIBHIKA
b h?
6

VVx=

ITo ycnoBwuro 3agaun h=2b. Imeem

b-(2b)2 4b° 2b° s[3- W, +[3-500
WX=T=T=T,OTKWL3 b= 5 b= > ~ 9,1 cm.

Tnomaas IpsAMOYTOJILHUKA
A=hb=2b-b=2-b*=2-91% = 165,62 cM?.

4.5 HaiigeM BBIUTPBIII B MaTepuajge OT TNPUMEHEHHs JBYTaBPOBOIO
CCUCHHS, CPABHUB IUIOLIAH MONEPEUHBIX CEIECHUH:

AHPﬂMOyFOJ’Ile/lKa _ 165’62 _ 3 08
AuByTaBpa 53'8
BbIBO: 11e71€C000pa3HO MPUMEHSTH CEUeHHUE OaTKU B BUC IBYTaBpA.

MeTtoauueckne YKazaHud K PCHICHUIO 3a1aHUs 5

MexaHn4ecKHe Tepeaadn Yale BCETo IMEepealoT BpallaTesIbHOE ABHKEHUE,
U3MEHSIOT HAalpaBICHUE, YaCTOTY, IJIOCKOCTh BPALIEHHUS, BPAIIAIOLINI MOMEHT.
Yacrora BpamieHuss u3Mmepsiercsi B 00/MuH (n), a yrioBas CKOPOCTb
BpamieHus B paj/c (®). Mexy HUMH CyIIECTBYET CIIEAYIONast 3aBUCHMOCTb:

2nn  mn ppaj [1]
= WY

60 30lc
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Nmeercs B BUJY, 9TO B OJTHOM obopote
2w = 6,28 paguaH, a B o4HOU MUHYTe 60 CeKyH[.
M3MmeHeHne dYacTOTBl BpAIIEHUS BBIPAXKAIOT 4Yepe3 IepefaTOuHOoe
OTHOILIEHHE U 3.
W, Ny

w, ny
r7ie W1 —YIJI0Basi CKOPOCThb BeJYLIEr0 Basa;
7, —4acToTa BpallleH!s BeyIero Baja;
W, —YIJI0Basi CKOPOCTb BEIOMOTO BaJa;

N,—4acToTa BpallleHUs BeJOMOro BaJa.

[lepenaTouHoe OTHOLICHHWE 3aBUCUT OT pasMepa Jeraieil mepenad
(3y09aThIX KoJIe, IKUBOB, U T.XI.): OOJBIIYIO YaCTOTY BpaIlCHUS UMEET MEHbBIIIAs
JleTallb, MEHBIIYI0O YacTOTy — OOJbIIasi, IIO3TOMY MEPEAaTOYHOE OTHOLICHHUES
4yepe3 pa3Mepbl BHITIISINT TaK:

- Zy D,
12 = =51
z Dy

rJie Z — 3yObeB 3y04aToro Koyieca, 3Be3I0YKH;

D — nnamerp mkuBa 3y6uaToro Koieca, 3B€3109KH.

JIJiss MHOTOCTYIICHYATOH Mepeiavn epeIaTOYHOS OTHOIIICHUE OMPEIeIIAcTCS
MIEPEMHOXKCHHEM MEePEIATOYHBIX YUCEIT CTYIICHEH.

Upp = Uz " Uz " Uzg o UGi-1)i-

MouHocts P — mapamerp, HOnydeHHBI Kak NPOU3BEICHUE MapaMeTpa
JIEWCTBHA Ha MapameTp ObICTPOTHI JBIKEHUs. Tak Kak mmapamerp IeHCTBHS NpH
BpallleHNH — BpAIlAOmMi MOMEHT M M mapamerp OBICTPOTHI BpalleHHS -
YTJIOBast CKOPOCTB ), TO TOTYyUHM:

1 .
P=M-w H'M'—Z—]I[BT]
c c

KoaddurmeHT mone3Horo AeicTBus 1), MOKa3bIBaeT OTHOIICHUE MOIIHOCTH
P, Benomoro Basa k MornHOCTH P;Bemyriero Bana
Py
=5
IloTepr MOIIHOCTH HEOOXOAMMBI ISl TPEOJONCHHS CONPOTHBICHHS B
3alleTUICHUH, MO/IIIMITHAKAX, CMa3Ke, TIepeMEIIeHU T IPOAYKTOB H3HOCA, CMA3KH.
PekoMeHayeTcss TpU  ONMpPEACNCHUH TIOJIC3HOW MOIIHOCTH IPUHUMATH
cnenyromue 3HadeHus KIIJ, oOycIOBICHHBIC CTEIECHBIO TOYHOCTH M YHUCTOTHI
00paboTKH BBIITYCKaeMBIX JeTalei (Tadiuma 6):
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Tab6muma 6

napa IoALIUITHUKOB - 1n,=099
LeHas rnepeaada — ny = 0,97
peMeHHas nepejgayda - 1m, =096
3y0OJarast nepeznada - 1n,=098
4yepBsYHasd repenaya - n,=08

YuureiBad, uto Py = M; * wq; P, = M, - w,, mnonydum
_ i _Myrw, M,
Py Myrwy M;-ugp

U]

Torma M, = M; " uy, " 14 , @ TaKKe
M,
My -my
Koapunrent monesHoro neicTBys NMpHBOJA, COCTOSIIETO M3 HECKOJIBKUX
nepeay (CTymneHei), onpeaesstor npousseaenuem KI1/I Bcex mepemay

Uy

— . .
N=MN1"MN2 - Nin "M,

rae 1,2...i — HoMepa nepeay;
N — KOJIMYECTBO Map MOJIINITHIKOB B IIPUBO/IC.

I[Ipumep BhINoOIHeHUs 3a1aHus 4

OnpenenuThb YTIIOBBIC CKOPOCTH,
BpallamIre MOMEHTHI, MOIIHOCTH Ha Balax,
nepenatounsie  otHomenusi, KIIJI mnpuBoxa

o—o
X
o——io o (pucyHOK 28).
—-—.r——-l

OnucaTe  Ha3HAueHHWE, YCTPOHCTBO U
MPUHIOXT PaboOTHI IPUBOJIA.

]

X

HcxonHsle naHHBIE:
- IepeaTOYHOe OTHOILICHNE Uy3z = 2,8,
PrcyHOK 28 = MOIIHOCTb dJIeKTposBHTaTens Py, =7xBr,
- yacToTa BpaIICHUs ero Baja Ny =750 o0/muH,
- nuametpsl wkuBoB D =80 mm, D, =160 mm.
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Pemenne:

7 1. Kunemaruueckas cxemMa
// npusoaa (pucyHok 29):

KJIMHOBBIMU TIPOTOYKAMHU;
4 — 1Ba KIIMHOBBIX PEMHS;
5,6 — mectepHs H KoJieco 3yOdaToit

of—io|o
= 1 — syieKTpoIBUTATEND;
5% X I 2,3 — MKUBBI PpEMEHHOHN TIEpeIavn C JBYMSI

of—jo|o

I

[

4

nepeaavu;

8 — mmonkw;

I — Ban anekTpoaBUTaTENS;

II, III — COOTBETCTBEHHO, BXOJHOM H
BBIXOJHOM BaJbl peIyKTOpa.

e
26—
TlT' ]/ 7 — MOIUINITHUKY KaueHHS,
1

Pucynok 29

XapakTepucTUKa TPUBOJA: TMPHUBOJA TMOHWXKAIOIUNA JABYXCTYNEHYATHIN.
[lepBast cTymeHb - OTKpbITas peMeHHas mepenada, 1, = 0,96 (tabmuua 6).
Bropas crymneHs - 3akpbiTas 3yOuaras LIUIMHAPUYECKas Koco3ybas mepenpada -
PEnYKTOD, Npey = 15 = 0,98.

2. Onpenenenne KIIJI npuBoga

n=1, 7 1%=096-098- 099 = 0,922

3. OnpenelieHue nepegaToOYHbIX OTHOIIEHUIA:
— IepeaaTOYHOE OTHOIICHHE PEMCHHOM IIepeaadn

ulz = up

D2_160_2
D, 80

— of11iee nepeaToYHoe OTHOIICHHE TIPUBOJIA

u13 = ulz . u23 = 2 - 2,8 = 5,6.

4. OnpeneJieHne YIJI0BBIX CKOPOCTeil Ha BceX BaJIaX NPHBOJA:

mn, 3,14-750 pazn
=—=———=785—;
“17 730 30 c
w w 78,5 a
Uy =k S wy = b= =3930,
[O)) U1z ¢
w, 393 pag
Y3 = . 28
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5. OnpeaesieHne MOLIHOCTel Ha BCex BaJjiax:
P, = P,y = 7 kBrT;
Po=P =7 0,96 = 6,72 KBT;
P, =P, n,-n%=6,72-0,98"0,99? = 6,45 kBT.

6. Onpenenenne BpamawIUX MOMEHTOB HA BCeX BaJiax:

_P_T0
LT, 785 | oeHTM
P 672100
2=, 393 M
_ P _645°10°
3T ws 14 M

7. HaznayeHnue, NpUHIUN PadOTHI, yCTPOHCTBO NMPHUBOAA.

HpI/IBO,H npeaHasHaucH g nepeaadd JABMKCHUSA U yCUIHUA  OT

anexTpoasurarenst (P, = 7 kBt,n, = 750M0—11,M1 =89,2H M) k Begomomy
ny _ 750 06

Bary penykropa (P; = 6,45kBt,n; = e 56 134M’M3 =461H-m),

N3MEHEHMS] HANPABIICHHS BpAICHUS, M3MEHEHUS YacTOTHl BPAIICHHUS B U3 =

5,6 pas, n3MEHCHHS BPAIIAIOIIEro MOMEHTA B U3 * 1] = 5,6 - 0,922 = 5,2 pasza.

ITotepu moutHocT P, — P; = 7 — 6,45 = 0,55 KBT.

IIpuBon yctpoern w3 snekrpomsurarens (M), peMeHHOW wu 3yOdaToit
nepenad.

Pemennas mepemaua mnepenaer BpamieHue ¢ Bana jasuratens (I) ma Ban
penyxtopa (II), u3mMeHsq 4acTOTy BpalleHus B Uy, = 2 pa3a, MOMEHT BpalleHUs
B U N, =2-096=19pa3, Tepsas mnpu ostom P —P,=7-672=
0,28 kBrT.

PeMenHas nepemaya COCTOUT U3 ABYX IIKHBOB 2, 3 ¢ nuamerpamu D; =80
MM, D =160 MM ¢ ABYyMS KIMHOBBIMHU IIPOTOYKAMH, ABYX KIMHOBBIX peMHel 4.
[ITkuBBI YCTAaHOBJIEHBI HA BAJIbI IBUTATENs H PEIYKTOPA Ha IIMOHKaX 3.

PenykTop (3y0Ouaras mepenada) mepeaaet BpaimieHue ¢ Beaymiero Bana 11 Ha
Benomblii 111, u3MeHsss HampaBlieHUe BpaICHHs, 9acTOTY BpameHus B 2,8 paza u
MOMEHT BpalleHus B 2,7 pasa.

Ilepenaua ocymiecTBIsETCS 3a CUET 3aLlCIUICHUS KOJIEC.

Pexykrop onHOCTymEHUYaThli COCTOMT M3 Mapbl 3y0uarbix Kojec 5,0,
3aKpEIUICHHBIX Ha BaJlaX IITIOHKaMHy. Bajbl BpamaroTcst B MOIIUITHUKAX KaueHUs
7, yCTAaHOBJIEHHBIX B T'HE3/[aX KOpITyca.
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7 KPUTEPUU OITEHUBAHMS JOMAIITHEW KOHTPOJIbHOM
PABOTHBI

IIpoBepka W  peleH3UpPOBaHHWE JOMAITHEW  KOHTPOJBHOH  pabOTHI
OCYLIECTBJIACTCS TPENoAaBaTesieM B TeUeHue 7 JHeH co JHS ee MOCTYIUICHHUS Ha
3a04HOE OTAcNcHHE (akynpTera. [lo pe3yibTaTaM BBIOJHCHUS JOMAIIHEH
KOHTPOJBHOH pabOTHI BRICTABISICTCS «3aUTCHOY UITH «HE 3aUTCHO.

OTMeTKa «HE 3a4TCHO BBICTABJISACTCA, CCIIN:

— paboTa MOJHOCTHIO WIIM YACTHYHO HE COOTBETCTBYET BAPHAHTY 3a[aHUS;
— paboTa BBITIOJHEHA HE B MTOJIHOM 00bEME;

— IpakTHYeCKHe 3aJ]aHusl BBIIIOJHEHBI 0€3 COOJIOICHHST PEKOMEH Ialnii;

— IepeyYeHb UCTIOIb30BAaHHOW JIUTEPATYPHI COJEPKUT MEHEE 5 NCTOUHHKOB,;
— odopmieHre pabOTHl HE COOTBETCTBYET TPEOOBAHHUSM.

He 3aurennas KOHTpPOJIbHaA pa60Ta BO3BpaIlacTCsa 06y‘laIOIII€MYCH Ha
HOpa60TKy. B pa60Te Haq OIIHOKAMH OTBETHI H€06XOHI/IMO HUCHIPAaBUTL TOYHO B
COOTBETCTBUH C 3aMCUaHUAMU NPETIOAABATEIIA, IICPCUUCICHHBIMU B PCIICH3UU.

Pabora, BEINONHEHHAS MOCIE YCTAHOBICHHOTO YYE€OHBIM Tpad)UKOM CpoKa
ee cla4d, MPUHUMAETCS Ha MPOBEPKY TOJBKO IO COTJIACOBAHUIO C 3aBEAYIOLIMM
3a04YHBIM OTHeNieHHeM (akynbTeTa. B mepHoa SK3aMeHAlIOHHOW CecCHu IO
Takol paboTe MOXKET OBITH TIPOBEJCHO YCTHOE cobeceIoBaHme.
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8 BOITPOCHI AJIs1 ITIOAI'OTOBKH K OK3AMEHY

1. UznokuTe OCHOBHBIE 3aladd W TIOJIOXKEHUS Kypca «TexHudeckas
MEXaHUKa

2. Packpotiite nonsitust o cwie u cucreme cui. Chopmynupyite akcHOMBI
CTaTUKH.

3. Jalite ompeaeneHue TMOHATHSIM CBS3M U CWIBl peakuuil CBA3eH.
Ha3zoBute TUMBI CBA3eH U yKaXKUTE HAIIPABIEHHUE X PEaKIUil.

4. Packpoiite omnpeaenecHUEe PaBHOACHCTBYIOLIEH CUCTEMBI CHII. Y KaXUTe
CHOCOOBI ee OTIpeieTICHUS.

5. W3noxure CyHIHOCTh METOJAa OIpEACNICHUs paBHOICHCTBYIOLIEH
TEOMETPUUECKUM cITocoOoM. PackpoiiTe mOHATHE 0 MHOTOYTOJIEHUKE CHIL.

6. JladiTe ompenelcHWE NPOCKIMH CHJIBI Ha OCh; H3JIOXKHTE CYIIHOCTH
METOJIa OTIPE/ICIICHUS PaBHOACHCTBYIONIEH aHATUTHIECKAM CIIOCOO0M.

7. CdhopMmymupyiTe U packpoite (GopMbl YCIOBHA PaBHOBECHS ILIOCKOM
CUCTEMBI CXOASILINXCS CHIL..

8. Packpoilire mnoHATHE 0 mHape CHI U O MOMEHTE Tapbl CHIL
CcopmynupyiitTe cBOWCTBa Hap.

9. JMlaliTe ompeneneHWe MOMEHTa CHJIBI OTHOCHTENBHO TOYKHM Ha
IIOCKOCTU. Pacckaxkute 0 CBOMCTBaX MOMEHTA CHJBI OTHOCUTEIBHO TOUKH
HAa MJIOCKOCTH.

10. Chopmynupyiite Teopemy IlyaHco o mapauieTbHOM IEPEHOCE CHIIHL.
JlaiiTe ompeneneHre MIOCKON CUCTEMBI CUJI, TTABHOT'O BEKTOPA U TJIaBHOTO
MOMEHTA CHCTEMBI.

11. Pacckaxkxure O 4acTHBIX Cily4asX IPUBEICHHUS CHUCTEMBI CHJI K TOYKE.
Chopmynupyiite yCIOBUS paBHOBECHS IIPOM3BOJBHOM CHCTEMBI CHI,
H3JI0XKHUTE TPU (POPMBI YCIOBHHA PAaBHOBECHSI.

12. OObsicHUTE OMpeIeTeHHEe KOOPAMHAT IIEHTPa TSDKECTH CIIOXKHOTO
CCUCHHS, COCTOSILETO U3 IIPOCTHIX TEOMETPUIECKUX QUTYD

13. Pacckaxxure o MoMeHTe cmibl oTHocutesnbHO ocH. Cdopmynupyiite
YCIIOBHSI paBHOBECHSI IPOCTPAHCTBEHHON CUCTEMBI CHIL.

14. OxapaxrepusyiiTe OCHOBHbIE KHHEMaTHUecKue Hapamerpsl. M3moxwure
crocoOBI 3aJaHNs IBHKCHUS TOUKH.

15. JlaliTe omnpeseneHne CKOPOCTH U YCKOPEHHUS TOUKH. YKaKUTE (POPMYITBI
OTIpE/ICTICHNSI CKOPOCTH W YCKOPEHHWS TPH Pa3IMIHOM CIIOCO0e 3amaHus
JIBIOKCHUS TOUKH.

16. Tlpoananu3upyite BUABl W KHHEMATHICCKUE MapaMeTphl IBUKCHHS,
yKaxute (OpMyJIBl 3aKOHOB JBIKCHHSA TOYKH, WX KHHEMAaTHYECKHE
rpaduky.

17. OxapakrepusyiiTe = mpocTedinne BUABI  JIBIDKEHHUS  TOYKH, HX
0COOCHHOCTSIX M apaMeTpax.
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18. OxapaktepusyiTe BpallaTedbHOE BWIKEHHE TBepAoro Tema. Jlaiire
OTIpe/ieIeHNE YTIOBOH CKOPOCTH, YTIIOBOTO YCKOPEHHUS

19. PacckakxuTe 0 YaCTHBIX CITydasX BpamlaTeIbHOTO IBHKCHHUS, YKaXKHUTE
(hopMyITBI 3aKOHOB BpAIIICHUS TOUKU, HX KHHEMATHYECKUE IpaduKu.

20. ChopmynupyiiTe OCHOBHBIC TIOHSATHS U aKCHOMBI TUHAMUKA. 310KUTE
OCHOBHOU 3aKOH JHHAMUKH.

21. 3noxuTe  CYUIHOCTh  MpPHUHLUMIA  KUHETOCTAaTHKU  (TIpUHIUIA
Janambepa); MOpSAAOK peIICHUS 3adad C HCIONb30BaHUCM IIPUHIIMIIA
Jamambepa.

22. JlaliTe ompeneneHHUE U PaCKpOWTE TMOHATHE pPabOTHl CWJIBI TIpH
MPSIMOJIMHEMHOM W KPUBOJIMHEWHOM TIEPEMEUICHHUAX, O paboTe CHIIBI
TSOKECTH.

23. JlaliTe ompeneneHre W pacKpOWTE MOHATHE O MOJIE3HON M 3aTpadyeHHOU
MOIITHOCTH, 0 K09(pPUIMEeHTE TTOJIE3HOTO NCHCTBUSI.

24. ChopmynupyiiTe 00LIMEe TEOPEMbI JMHAMUKH.

25. ChopmynupyiiTe OCHOBHOE YpaBHEHUC AMHAMHUKH JUIS BPAIIATEILHOTO
JIBUYKCHUS TBEPIOTO Tela.

26. ChopMmynupyiiTe OCHOBHBIC TOJOXKCHHUSA, THUIOTE3bl W OMYIICHUS
COTPOTHUBJICHUS] MaTEpUAIOB. M3I105)KUTE OCHOBHEBIC TPEOOBAHUS K JCTAJSIM
U KOHCTPYKITUSIM;

27. Pacckakurte 0 BHIIaX pacyera B COMPOTUBICHUN MAaTEPHAIOB.

28. Pacckaxkure o Kiaccu(UKAMKA HArpy30K W DJIEMEHTOB KOHCTPYKITHH.
PackpoiiTe moHATHE 0 BHYTPEHHUX CHIIOBBIX (PaKTOPaX.

29. M3noxute CYINIHOCTH MeETOAa CcedeHWi. PackpoiiTe MOHATHE O
BHYTPEHHHX CHJIOBBIX (paKTOpax W BO3HHKAONIMX JIedopMaImsix, O
MEXaHHIECKUX HAPSIKCHUAX, O COCTABIIAIONINX HAIIPSKEHMUH.

30. Jlaiite omnpeneneHue aedoOpManMy pPACTSHKCHUS (CKaTHs). YKaKUTE,
KaKWe CWJIBI W HANpsDKCHUS BO3HHUKAIOT B TOMEPEYHBIX cedeHus Opyca,
paboTaromiero Ha pacTsbKkeHue (CoxaTue).

31. U3n0xuTe NOPSIIOK U METOIMKY IOCTPOCHUS JIMIOP BHYTPCHHUX CHI U
HATPSOKCHUH. YKaxuTe QOpMYITy IS pacdeTa HOPMaTbHBIX HAMIPSKCHUA.
32. Chopmynmupyiite 3akoH ['yka Tpu  pacTsHkeHHH  (CHKaThH).
OxapakTepu3ynTe MOHITHE MOIYIIS IPOJOIBHON YIIPYTOCTH.

33. Ykaxure GopMyIbl Ui pacdeTa TepeMEIeHH TMOTIePETHBIX CEeUCHHN
Opyca IpH pacTsHKEHHUU U CKATHH.

34. PacCKakuTe O MEXaHWYCCKHX HCHBITAHUAX MAaTEepPHajoB, CTAaTHYCCKHX
WCTIBITAHAAX HA pacTsDKeHHE W ckaTtme. [3o0pasute muarpamMmy
PACTSHKCHUS HU3KOYTIICPOIUCTOM CTalu.

35. Ykaxure MEXaHUYCCKUE XapaKTCPUCTUKH MaTepHUaioB
(XapaKkTepUCTHKH TPOYHOCTH W InTacTUUHOCTH). OXxapaktepusyiite
MaTepHUaIbl IO THITY X TUarpaMM PacTsHKCHUS.
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36. Jlalite ompeneneHue TPENEIbHBIX W JOMYCTHMBIX HANpsOKEHUH,
kod(pdunmenTa 3amaca MPOYHOCTH. YKAKUTE, OTYETO 3aBHCHT BBIOOP
JIOTyCcKaeMoro K03 GuITMeHTa 3amnaca mpoIHOCTH.

37. ChopMynupyiiTe yCIOBHE INPOYHOCTH NPU PACTSHKCHUHM W CIKATHH.
OxapakTepu3yiTe BUIbI pacyeTa Ha MPOUYHOCTb.

38. M3noxure METOAUKY pELIeHHs 3ajad Ha [POYHOCTb, YKaXHTe
0COOCHHOCTH pacyeTa Ha IPOYHOCTh CTEPIKHEBBIX KOHCTPYKIIUH.

39. Pacckaxxute o jgedopmarmm casura (cpe3a). YKaxuTe, Kakue
BHYTPEHHHE CHIIOBBIE (D)aKTOPBI, HANPSDKEHHS, 1e(OpPMaIMi BO3HUKAIOT TIPH
CIBHTE.

40. Vxaxwure 3akoH ['yka mpu casure. Packpoiite ompenenenne MOMYIst
MIPOAOIBHON YIIPYTOCTH BTOPOTO POJA.

41. Pacckaxure 00 OCEBBIX MOMEHTaxX MHepIuu. Hamummure GhopMyIbl 1ist
pacueTa 0CeBbIX MOMEHTOB HHEPIUH HEKOTOPHIX MPOCTEHIINX CEICHUI.

42. PacckakuTe O INOJIIPHBIX MOMEHTax WHepIuu. Hamummre dopmyibt
JUIs pacyera IOJISIPHOTO MOMEHTa WHEpUUH i1 Kpyra, KOJIbIIEBOTO
ceueHus. Kax  ompenenuTs  MOMEHTBl  MHEPUMH  OTHOCHUTENIBHO
napasieNbHbIX ocei?

43. Pacckaxkute 0 nedopManuu KpydeHHs. YKaXnTe, Kakue BHYTpPEHHHE
CHUJIOBBIE (DAKTOPBI BO3HUKAIOT IIPH KPYUEHHH.

44. 3noxute TpaBWia W TOPSAAOK TIIOCTPOCHHUS OBIIOPHI  KPYTSIINX
MOMEHTOB.

45. Yxaxwure, KakKue HaMPsDKCHHA, 1e(OopMaii BOZHUKAIOT MPH KPYICHHUH.
3anumure GOpMyINy Ui OIpeAcicHHs HamNpsOKeHUS B JIIO00M ToUKe
MOTIEPEYHOTO  CeYCHUs, (OpMylTy MaKCHMaNbHBIX HANpsDKEHUH MpH
Kpy4CHHU.

46. ChopmynupyiiTe yciaoBUe NPOYHOCTH IpH KpydeHun. OxapakTepusyiite
BUJIBI PACUETOB HAa MIPOYHOCTD MPU KPYUECHUH.

47. ChopmynupyiiTe ycIoBHE KECTKOCTH MpH KpydeHur. Oxapakrepusyiite
BUJIBI PACUETOB HA KECTKOCTh NPU KPYUECHHUU.

48. Pacckaxure o gedopmamum u3ruba, ero BHIAX. YKaXKHUTE, KaKHe
BHYTPEHHHUE CHJIOBBIE ()aKTOPHI BO3HUKAIOT MIPH M3THOE.

49. UznoxuTte IpaBmiIa ¥ MOPSAI0K MOCTPOCHHS AITIOP MONEPEYHBIX CHIL.

50. M3noxkute mpaBmwia ©W TOPSIOK TOCTPOSHHUS DJIIOp M3rHOAIONINX
MOMEHTOB.

51. M3noxwute mpaBuia ¥ 0COOCHHOCTH TTOCTPOCHUS JITIOP MOTIEPEUHBIX CHIT
1 M3TUOAOIIET0 MOMEHTA 10 XapaKTePHBIM TOYKaM.

52. HanummTe yciaoBHE MPOYHOCTU IIPH M3rHOE. YKaXHTE OCOOECHHOCTH
pacdyera Ha MPOYHOCTH IpPU M3rHOe OaloK M3 IUIACTHYHBIX M XPYIKHX
MaTepHaoB.

53. Hanumure ycioBue NPOYHOCTH U YCTOMUHMBOCTH CXKATBIX JA€Tajei.
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54. Harummte Gopmyiy Ditepa A KpUTHIECKON CHITBI CKATOTO CTEPIKHSL.
KaxoBbI TpaHUIIBI TPUMEHIMOCTH GOPMYIIBI Ditnepa?
55. Hamummre Qopmyny SIcMHCKOTO UIi KPUTHYECKOW CHIIBI CYKATOTO
cTepxkHs. KakoBBI TpaHUIBI IPUMEHHUMOCTH (GOPMYIEI SICHHCKOTO?
56. HazoBure 1ienu u 3aaauu pazaena «Jletanu Mamnn».
57. PackpoiiTe CyTh TOHATHH «MEXaHU3M», «MAIlUHA», «ICTaJby,
«cOopouHas equHHUNAY. M31m0KuTe TpeOOBaHUs, IPEABIBISCMBIC K ICTATSIM
MAIIWH ¥ COOPOYHBIM CAMHHUIIAM.
58. JlaiiTe onpeneneHne KMHEMaTHYECKOH Mapbl. YKaXnTe KiIacCU(PHUKALUIO
KHHEMaTH4YeCcKuX map. PackpoiiTe mNOHSATHE KHHEMATHYECKOM CXEMbI
MeXaHu3Ma
59. YkaxxuTe OCHOBHBIE THIBI Pa3beMHBIX COeOUHEHHH. OnHmuTe uX
JTOCTOMHCTBA W HEJOCTATKH, 0COOEHHOCTH PabOTHI.
60. YKaxxuTe OCHOBHBIE THIIBI HEPa3beMHBIX COeAWMHECHHH. ONHIIUTEe UX
JTOCTOMHCTBA W HEJIOCTATKH, 0COOCHHOCTH PaOOTHL.
61. Pacckaxxute 0 Ha3HAYCHUH, KIACCU(PHUKAIINU U HIEMEHTaX KOHCTPYKIIUU
BaJIOB M OCCH, MaTepHaIax BaJiOB U OCEH.
62. BeICKakuTe OO0IIUE CYXICHUS O HAa3HAYCHUH, YCIOBUSAX M IPUHIIMIIC
paboTsl onop oceit n Banos. Kiraccudummpyiite onopsr oceit n Bajos.
63. OnumuTe yCTpOHCTBO, ITOCTOMHCTBA U HEAOCTAaTKH, OCHOBHBIC THIIBI
00JacTe TPHUMEHECHHS TOAUIMITHUKOB CKOJMBXKeHus. Kiaccuduumpyiite
TTOIIIATTHIKH CKOJIBXCHHUS.
64. OmumuTe  YCTPOHCTBO, JOCTOMHCTBA W HEJOCTaTKH, 001acThb
MpUMEHEHNsT TONIIWIHUKOB KadeHus. Kiaccupummpyiite mnommmmHUKH
kadeHus1. OOBICHUTE MAPKUPOBKY MOJIIUITHIKOB KaUCHHS.
65. Onummre HazHavueHHe, Kinaccuduramio MyPt. OOBICHUTE YCTPONCTBO
Y TIPUHIIMIT ICHCTBYUS OCHOBHBIX THUIIOB MY(T.
66. laliTe ompenereHHME MeXaHMYeCKoH mepegauu. Pacckaxure o
HA3HAYCHUH U POJIM MEXAaHWYCCKUX Iepeiad, MX KIacCUPUKAIHH.
67. YKaXHTe OCHOBHBIC KHHCMATHYCCKHEC W CHJIOBBIC COOTHOIICHUS B
nepenayax, (GOpMyIbl UL OMpPEACICHUS MEePEeIaTOYHOT0 COOTHONICHHS H
ko3¢ punreHTa MoIe3HOro NEHCTBUS.
68. OOBSICHUTE TIPUHIIMI PabOTHI, YCTPOWCTBO, TOCTOMHCTBA U HEIOCTATKH,
o0macTh TpUMEHeHUs  (QPUKIUOHHBIX Tmepemad. Kmaccudummpyiite
(PUKITMOHHEIE ITepeIayn.
69. OmmumuTe MPUHIMI PabOTHI, YCTPOHWCTBO, TOCTOMHCTBA U HEIOCTATKH,
o0JacTe NMpUMEHEHHWs pEeMEHHBIX mepenad. Kiaccudumupyiite pemeHHBIC
nepeaayn
70. OObsicHHTE TpPHHIMIT pPabOTHl 3yO4aTBIX Iepefad, OMHIINTE HX
JIOCTOMHCTBA W HEIOCTaTKH, o0xacTh mnpuMeHeHus. Kiaccuuimpyiite
3yOuaThle rmepeaayu.
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71. OObACHHTE  OCHOBHBIE  TICOMETPUYECKHE W  KHHEMaTHYECKHE
COOTHOUICHHS IWIMHAPHYECKHUX MPSMO3yOBIX Iepeiad.

72. OOBSICHUTE TIPUHIMII PabOTHI, YCTPOWCTBO UEPBAYHBIX Tepenad,
ONMIIUTE WX JOCTOMHCTBA M HENOCTaTKH, o00JacTb NPHUMEHEHUs.
Krnaccudunupyiite uepBsuHbIe IepeqayH.

73. OOBsCHUTE TPUHIUI PabOTHI, YCTPOMCTBO, JOCTOMHCTBA M HEAOCTATKH,
obmacTe TpUMEHEeHWs LenHbIX mnepexad. Kiraccuduumpyiite uenHsle
nepeayu.

74. OObsCHUTE TPUHIMII PabOTHI, YCTPOMCTBO mepenad BUHT-Taika,
ONUIIUTE WX JOCTOMHCTBA M HEAOCTaTKH, O0O01acTb IPHUMEHEHUS.
Knaccudpunupyiite mepenadn BUHT-Talika.

75. OnuamuTe  Ha3HAYCHHWE, yCTPOWCTBO, KOHCTPYKIIMH, OCHOBHBIC
IapaMeTpsl, KIaCCU(PHUKALUH PETYKTOPOB.
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MNPUJIOKEHUE A
(oGs3aTenpHOE)

O0pa3zeln THTYJIBHOIO JIUCTA

MHHHUACTEPCTBO CEJIbCKOI'O XO35IICTBA POCCHIACKOM ®EIEPAIINA
®I'BOY BO Hopocuoupceknii FTAY
®@axyaster CIIO

JOMAIIHAA KOHTPOJIbBHAA PABOTA

10 JUCLIUIUIAHE

TexHuueckass MEXaHUKa

CnennanbHOCTh 35.02.07 Mexanusarus CeIbCKOI0 X03IicTBa

BBINOIHIWT: CTYICHT TPYIIITBI
3204HOI (hopMBbI 00ydeHUS
HBanos lBan MBanoBH4

Iudp:

IIposepu:

Jlata

Hosocubupck 2019
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Cranpaprublii psaa nuametpos (mo 'OCT 6636-69), mm:

HNPUJIOKEHHUE b

(ctipaBoYHOE)

(10; 10,5; 11; 11,5;12;13; 14;15; 16;17; 18; 19; 20; 21; 22; 24; 25; 26;
28; 30; 32;33; 34; 36; 38; 40; 42; 45; 48; 50; 52; 55; 60; 63; 65; 70;
75; 80; 85; 90; 95; 100; 105; 110; 120; 125; 130... manee gepe3 10 mm).

Cranb ropsiuekaTaHas.
BAJIKA IBYTABPOBBIE (o 'OCT 8239-89)

O0o03HaueHHs:

h — BeIcoTa IByTaBpa;
TOJII[MHA CTEHKW; t — CPEIHss TOJIIMHA TONKH; A —
IUIOINAAb OBYTaBpa; J — MOMEHT uHepiuu; W — MOMEHT

b — mmpuna nsyraspa; d —

//////’/’7%% COTIPOTHBIICHHS; 1 — pafiyC MHEPIHH; S — CTATUUECKUN
b Yo MOMCHT ITOJIyCCUCHUS,

B Pasmepsl, MM . .
H Al e | we | i | Se | | | s
% oM oM o’ M M cm?t o™’ M
= h b d t
10 100 55 4.5 7,2 12,0 198 39,7 4,1 23,0 17,9 | 6,49 | 1,22
12 120 64 4,8 7,3 14,7 350 58,4 4,9 33,7 | 279 | 8,72 | 1,38
14 140 73 49 7,5 17,4 572 81,7 5,7 46,8 | 41,9 | 11,5 | 1,55
16 160 81 5,0 7,8 | 20,2 873 109 6,6 62,3 58,6 | 14,5 | 1,70
18 180 90 5,1 8,1 23,4 1290 143 7,4 81,4 82,6 | 184 | 1,88
20 | 200 100 | 52 8,4 | 26,8 1840 184 8,3 104 115 | 23,1 | 2,07
22 | 220 | 110 | 54 8,7 | 30,6 2550 232 9,1 131 157 | 28,6 | 2,27
24 | 240 115 | 5,6 9,5 | 34,6 3460 289 10,0 163 198 | 34,5 | 2,37
27 | 270 | 125 | 6,0 9,8 | 40,2 5010 371 11,2 210 260 | 41,5 | 2,54
30 | 300 135 | 6,5 10,2 | 46,5 7080 472 12,3 268 337 | 49,9 | 2,69
33 | 330 140 | 7,0 11,2 | 53,8 9840 597 13,5 339 419 | 59,9 | 2,79
36 | 360 | 145 | 7,5 12,3 |1 61,9 | 13380 743 14,7 423 516 | 71,1 | 2,89
40 | 400 155 | 83 13,0 | 72,6 | 19062 953 16,2 545 667 86,1 | 3,03
45 | 450 | 160 | 9,0 | 14,2 | 84,7 | 27696 | 1231 18,1 708 808 101 | 3,09
50 | 500 170 | 10,0 | 152 | 100 | 39727 1589 | 19,9 919 1043 | 123 | 3,23
55 | 550 180 | 11,0 | 16,5 | 118 55962 | 2035 | 21,8 | 1181 | 1356 | 151 | 3,39
60 | 600 | 190 | 12,0 | 17,8 | 138 76806 | 2560 | 23,6 | 1491 | 1725 | 182 | 3,54
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MNPUJIOKEHUE B

(ctipaBoYHOE)

Yci10BHBIE rpa(lmqeume 0003HAYEHHUS HEKOTOPbIX aeTajed u y3J10B
MallluH

DnacTuyHOE
COCOUHECHNE
JlBuraTenan
JIBYX COOCHBIX
BaJIOB
Bau, Banmuk, och, Jleranp Ha Bay
CTEp>KEHb, MATYH — Ha TIyXoi
M T.IL. IIITOHKE
. PanunanbHbIi
PaguancHbIit
MOALIAITHUK 0€3 —_—

kaueHus (o0mee

YTOYHCHUS TUTIA
o0o3HaueHue

[lepenaya
OTKpBITas pei
KITMHOBHTHBIMU
nepenayda
(TEKCTPOTTHBIMU)
IUIOCKHM PEMHEM
peMHSIMHU

i MOAUIUTTHUK i - I
[<]
=5

Ilepenaua
O61mee Al 3y6uaras E |
o0o03HaueHue ‘('*P")-'-f".")- [UITHHPUYECKA T
LEMTHOM Tepeaadn N s C TIPSAMBIMH, E +
0e3 yTouHeHHs 2 ¢ KOCBIMHU H I
THIA [IEBPOHHBIMHU
3yObsSIMH
3ybuaTtas
e KOHHMYECKas
Ilepenaua $
nepenaya
YepBSYHAS C
(obmee
UTHHIPUYCCKH
M UCDBAKOM e o0o3HaueHne
0e3 yTOUHeHUs
, THIIA)




CocraButenb: [Joti B.B., npenodasamenv 6vicuiell KEAAUDUKAYUOHHOU
kamezopuu dakynerera CII0 ®I'BOY BO HoBocubupckuii [AY

TEXHUYECKASA MEXAHUKA

Metoauueckre ykazaHus K BBITIOJHEHUIO TOMAIIIHEH KOHTPOJIbHON
paboThI ISt CTYJICHTOB 3a0YHOM (OPMBI 00YUEHUS

35.02.07 Mexann3anus CEeILCKOro X0351CcTBa

IleuaTaercs B aBTOpCKOﬁ peaakuun

®dopmar 60x841/16 . O6bem YU.-H31T. JI.
Tupax 9Kk3. U31. Ne .3akaz Ne

Ornedarano Ha pakynsTeTe CI1O HoBocmbupckuit TAY
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