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Mexanuka: PabGouass mporpamMma, METOAMYECKHE YKa3aHUS UM WHJUBHUIY-
aNbHbIE 3a/IaHKsI HA KOHTPOJBHYIO paboTy s CTylneHTOB MHcTUTyTa AMCTaHIU-
oHHoro oOyuenus cneruanbHoctd 280202 / Coct. B.B.I'ypun, B.M.3amsitun —
Tomck: Uzn. TITY, 2007. — 72 c.

PabGouas mporpammMa Kypca ¥ WHIUBUAYaJIbHBIC 33JIaHUS HA KOHTPOJIHHYIO
paboty o kypcy «Mexannka» coctapiieHsl Ha ocHoBe ['OC BIIO s HemarmmHo-
CTPOUTEIBHBIX CIEIUATIBHOCTEN.

Pabouas mporpamma, METOAUYECKUE YKa3aHUS U MHIUBUIYaTIbHbIC 3aJaHUS
Ha KOHTPOJIBHYIO paboTy MJisg CTyAeHTOB MHCTUTYTa MTUCTaHIIMOHHOTO OOy4eHUs
crienmaiabHOCTH 280202 paccMOTpPEHBI U PEKOMEHJIOBAHbl K M3JaHUI0 METOJUYe-

CKMM ceMHuHapoMm Kadenpsl «TeopeTudeckas U NPUKIATHAS MEXaHUKA» « »
2007 rona.
3aBenyromuii kadenpou, JOEHT, K.T.H B.M.3amstun
AHHOTAIUA

PaGouas mporpamma, METOAMYECKUE YKa3aHUSI U MHIUBUIYaJIbHbIE 3aaHUs
Ha KOHTPOJIbHYIO paboTy MpeaHa3HayeHbl [ cTyAeHTOoB MHcTUTyTa NHUCTaHLU-
OHHOro o0yueHusi crneunanbHocTu 280202 «MHxeHepHas 3alllUTa OKpYKarolei
Cpeabl B DHEPTETUKE.

JlaHHas TUCIUIUIMHA U3Y4YaeTcs JIBa CEMECTpA.

[IpuBeneH nepeyeHb OCHOBHBIX TEM JUCLMIUIMHBI, YKa3aHbl TEMbI IIPAKTH-
YECKUX 3aHATHM.

[IpuBeaeHbl BapuaHThI 3aJJaHUI HA KOHTPOJIbHBIE pa0OTHI.

Jlanbl METOAMYECKUE YKa3aHUS 110 BHITIOJHEHUIO KOHTPOJIBHOU pabOTHI.



BBEJAEHHUE

IIpu omnpenesneHny TEXHUYECKOW MOJUTUKNA HA COBPEMEHHOM IPEANPUATUU
BEAYIIAsl POJb IMPUHAMICIKUT TEXHOJIOI'Y, TaK KaK PallMOHAJIbHO CIIPOCKTUPOBAH-
HBI U palMOHAIBHO YHPABISEMbIA TEXHOJOTHUYECKUN MpoOIecC 00ecrneynBaeT u
HEOOXOIUMYIO MPOU3BOJUTEIBHOCTh, U KAYECTBO BBIMYCKAEMOW MNPOAYKIUHU, U
CHI)KEHHE €€ ceOeCTOMMOCTH, M JKOJOTHYECKYI0 0€30MacHOCTh OKpYKarouien
cpenbl. [1loaTOMy TEXHOJIOT TOJKEH B IOCTATOYHOU Mepe pa3OupaThCsi HE TOJIBKO B
BOIIPOCAX CBOEH OTHOCUTENIBHO Y3KOM CIIEIMAIbHOCTH, HO U B CMEKHBIX 00J1acTAX,
3HATh HE TOJBKO TEXHOJOTHIO MPOU3BOJCTBA, HO U T€ CPENICTBA, KOTOphIE oOecIie-
YUBAIOT TEXHOJIOTUYECKHUN IIPOLIECC.

B cBA3M ¢ BBIIEU3IIOKEHHBIM OYEBUIHO, YTO MH)KEHEP-TEXHOJIOT JIOJDKEH
MPEACTaBIATh ce0e HE TOJIBKO OOLIME MPUHIUIBI YCTPOWCTBA MEXaHU3MOB U Ma-
IIMH, HO Y IPUHLUIBI UX NPOCKTUPOBAHUS, 3HATH JECTAIU, U3 KOTOPHIX COCTOST
MEXaHU3MBI, U YCIIOBUS, IIPU KOTOPBIX 3TU AECTAJIM JOCTATOYHO IPOYHBI U HANEXK-
HBI, TaK KaK IPOYHOCTb U HAAEKHOCTh KAXKJIOWU IETAIM OINPEAEIISIIOT IPOYHOCTh U
HAaJIE)KHOCTh MAILIMHBI B LIEJIOM.

Komrmieke ykazaHHBIX BOIPOCOB, B TOM CTENEHH, B KOTOPOM OHM HEOOXO-
VMBI HHXXEHEPaM-TEXHOJIOTaM, PACCMOTPEH B JJAaHHOM Kypce «MexaHuka.

Kypc ycnoBHO pa30OuT Ha ISATh pa3zeios.

B mepBom pasgene pacCMOTpeHBI T€ BOIPOCHI TEOPETUUYECKOW MEXAHUKH,
0e3 3HaHHA KOTOPBIX CTAHOBUTCS HEBO3MOXKHBIM PACCMOTPEHHE IMOCIEAYIOMNX
paszeioB Kypca.

Bo BTOpOM pasnene paccMaTpuBarOTCS OOLIME BOMPOCHI TEOPUU MEXAHH3-
MOB.

Tpetui pasnen, NOCBALIEHHBIM OCHOBAM pacu€ToOB Ha IIPOYHOCTb U KECT-
KOCTh MH)KEHEPHBIX KOHCTPYKLUMU, U3JI0KEH B 00bEME, HEOOXOAUMOM ISl U3y4e-
HUSI TTOCJIEAYIOIIMUX Pa3AeIOB: YETBEPTOIrO U IATOrO.

B uerBepTOM pazziene paccMOTPEHBI BOIPOCHI MPOEKTHPOBaHUSA Hauboee
pacnpocTpaHEHHBIX MEPeAaTOYHBIX MEXaHU3MOB ((PUKIHUOHHBIX, PEMEHHBIX,
LEMHBIX, 3y0UaThIX U YEPBIUHBIX).

ITaTe1i1 pa3aeln NOCBALIEH pacyeTy U MIPOCKTUPOBAHUIO IETAJIEN MAILIVH.

B kypce «MexaHHUKa» UCIOIB3YIOTCS CBEACHUS, IOJYYEHHbIE CTYICHTaMU
pU U3YYCHUH OOLIEHAYYHBIX U OOIIEMHKEHEPHBIX AUCIMIUINH, TAKUX, KaK BBIC-
masi MateMaruka, (u3nKa, WHXeHepHas rpaduka, BEIUMCIUTEIbHAS MAaTeMAaTHKa.
[ToaTomMy B Hauaje Kypca JIOKeH ObITh OCYIIECTBIEH BXOJHON KOHTPOJIb 3HAHUU
OTJEJIBHBIX PA3J€EJIOB 3TUX JUCLHUIUIMH 110 ITAKETY KOHTPOJBbHBIX BOIIPOCOB.

[Ipenmer Kypca - KOMIUIEKC OOMIETEXHUYECKUX AUCIUIUINH, MTO3BOJISIOMINX
000CHOBaHHO BBIOpaTh, COPOEKTHPOBATH U PACCUUTATh, a TAKXkKe KBAIU(DUIIMPO-
BAHHO OJKCIUIyaTUPOBATh pPa3JIMYHbIE TEXHUYECKHE CPEACTBA IPOMBIIIIICHHBIX
MIPOU3BOJICTB C YUETOM CIEHU(PUKU KaXKION CrIEUaTIbHOCTH.

OcCHOBHBIE 3a/1a4M Kypca - U3y4EHUE OCHOB ITPOYHOCTH U OCBOCHHE pacue-
TOB Ha IPOYHOCTH IIPOCTBIX CUJIOBBIX 3JIEMEHTOB HECYIIUMX KOHCTPYKIUH, OCBOE-
HUE OOIIMX MPHUHIIUIIOB MOCTPOEHUSI MAIlMH, MEXaHU3MOB, AeTalled U UX MPOEK-



TUPOBaHMsI, 03HAKOMJIEHHE C OCHOBAMHU CTAaHJAPTU3AIMU U B3aUMO3aMEHSIEMOCTH,
M3YUYEHHUE KOHCTPYKIIUA MEXaHU3MOB U MAIIIVH.

PacuérHo-aHanmuTUYECKUN M MHXXEHEPHO-KOHCTPYKTOPCKUN XapaKkTep Kypca
CIIOCOOCTBYET MCIIOJIb30BAHUIO MEPCOHAIBHBIX KOMIBIOTEPOB. JJIsl 3TOr0 MCMOb-
3YIOTCSl MAKEeThl TUIOBBIX MPOTPaMM M IaKEThl, pa3paOOTaHHBIC COTPYIHUKAMU
kadenpel «Teopernueckas W MPUKIAAHAS MEXaHUKa» IO Pa3IMYHBIM pazeiaMm
kypca. [Ipu npoBeeHNN 3aHATHI BCeX BUOB JIOCTATOYHO IIUPOKO UCIIOIB3YIOTCS
cpeactBa TCO (Monenu MEXaHU3MOB, ClIaliibl, AUA(QUIbMBI U T.I1.).

JI1s1 3aKkperyieHdss OCHOBHBIX TEOPETHUYECKUX TOJIOKEHUM Kypca, mpuoope-
TEHUsI HABBIKOB B MPAKTHUYECKUX pacyeTax W aHajin3e paboTOCTIOCOOHOCTH THIIO-
BBIX M3/ICTTUN MAIIMHOCTPOCHUS MPOBOISATCS MPAKTUYECKUE 3aHSTHS.

Kypc 3akaHunBaeTCsi BHIXOJHBIM KOHTPOJIEM.

ITo kypcy «MexaHuka» CTyACHThI JOJKHBIL:

a) BBITIOJIHUTH M 3aIIUTUTh JIBE KOHTPOJIbHBIE paOOTHI;
0) cath dK3aMeH T0 Kypcey.

JUYHBIA MU ®P CTYJAEHTA

Hcxoaupie NaHHbIE AJIS BBIOJHEHHUS] KOHTPOJIBHOM pabOThI CTYIEHT HOJ-
’KEH MPHUHATH B COOTBETCTBUHU CO CBOMM JIMYHBIM IIM(PPOM, COCTOSIIHUM U3 TSATH
udp.

IlepBbie Tpu nmdpsl mU@pa COOTBETCTBYIOT HAYaAbHbIM OykBam ¢a-
MWJINH, HMEHHU, 0TYECTBA CTY/ACHTA.

Nx cooTBeTCTBUS NpUBE/IEHBI B Tabaue 1.

YerBeprass u narasa uudpsl mudpa COOTBETCTBYIOT ABYM NOCJIEAHUM
nudpam B 3a4eTHOM KHMKKE CTYJACHTA.

Hanpumep: Ilempoe Huxonaii Pomanoeuu. Homep 3auemmnoil KHUMCKU
923109.

udp B aTOM ciydae umeet BU: 65509.

Tabnuua 1
bykBa Ab | BI' | JIEK3U | K | JIM | HOP| 11 C | TY®OX | UIIIIDIOA
Hudpa 0 1 2 3 4 5 6 | 7 8 9

1 IIEJIMA 1 3AJIAYM YYEBHOM JUCIUATIINHBI
1.1 esin npenogaBaHus AUCUMIIIMHBI

[IpennonaBanue kypca «MexaHnKa» UMEET LIEIbI0 COOOIIUTH CTYJAEHTaM He-
00X0JIMMbIE CBEJICHUS U3 00IaCTH TEOPETUUECKON MEXaHUKHU, TEOPUU MEXaHU3MOB
U MalllH, TEOPETUYECKUX OCHOB CONPOTHBIICHUS MATE€pUAIOB, a TaKXKE METOJbI
pacu€ra Ha MPOYHOCTH, )KECTKOCTH JIeTajeil MAIIUH U MEXAaHU3MOB, SIBIISIOIIMXCS
OOLIMMU ISl pa3IMYHBIX 00JacTel MAIIMHOCTPOCHHUS.

Kypc «Mexanuka» sBisieTcss 6a30il uisi u3ydyeHus npoQUIMpYIOIIUX JUC-
LUUIUTHH, TPEOYIOINX YMEHHUS MPOBOJUTh Pacu€Thl HA MPOYHOCTH, KECTKOCTh, yC-
TONYHUBOCTD, JOJITOBEYHOCTb.



1.2 3agaum u3yyeHus: AMCHUTIIUHBI

B pe3ynbTare CUCTEMHOrO M3y4YEHHS BCEX PA3AEiIOB JUCUUIUIMHBI «Mexa-
HHUKA» CTYJICHT JOJKEH 3HATh OCHOBBI TEOPETUYECKOW MEXAHUKH, CTPYKTYPHYIO U
(GYHKIIMOHAIBHYIO KJIACCU(PUKAIIUIO MEXaHU3MOB, METOIbl KWHHEMATUYECKOTO aHa-
JIn3a ¥ CHUHTE3a MEXAHU3MOB, TEOPETHUYECKHE OCHOBBI PACUETOB HA IPOYHOCTb,
KECTKOCTh HamOoJiee paclpOCTPaHEHHBIX JeTajel U Y3JIOB MAIluH, MEXaHU3MOB,
MpUOOPOB, OCHOBBI PacCUE€TOB Ha YCTOWYMBOCTh OTHOCUTEIBHO JUIMHHBIX JETajeH,
Harpy>KeHHbBIX CXKUMAIOIIEH CHUJION, UMETh O0IIUE OHATHS O paboTe MaIlIuH.

B 3amady auciumiinHbl BXOAUT OOydYeHUE CTYACHTa MPAKTUYECKOMY MPOBe-
JICHUIO aHAJIN3a U CUHTE3a MEXAaHU3MOB, PacY€TaM MO MEXAHUYECKOU MPOYHOCTH,
KOHCTPYHPOBAHUIO TUIOBBIX JIETAJICH U Y3JI0B MAILIWH, IPOBEICHUIO MPOBEPOYHBIX
pacy€TOB Ha MPOYHOCTh U KECTKOCTD.

1.3 IlepeyeHb 0a30BbIX JMCHHUILIMH U UX Pa3/iei0oB, HEO0OXOAMMBIX JAJIfl H3y4Ye-
HHA Kypca « MexaHUuKa»

1. Maremartuka:
- BEKTOpHas anreopa,
- aHAJIMTUYECKAsI TEOMETPHSI,
- MaTeMaTUYECKUM aHaJn3.
2. ®usuka:
- MEXaHUKa.
3. UnmxenepHas rpaduka:
- OPTOTOHAJIbHbIEC MPOECKIINH,
- aKCOHOMETpHH,
- TEXHUYECKOE YEPUCHHUE.
4. IlpuMeHEHUE BBIYMCIUTEIBHON TEXHUKU B MHKCHEPHBIX U dKOHOMHYE-
CKHUX pacuéTax.

2 COAEP/ KAHHUE TEOPETHYECKOI'O PA3SJIEJIA ITUCHUIIJIMHBI
BBenenue

Mecto u 3HaueHue Kypca «MexaHuKka» B PsIy OONICHH)KCHEPHBIX JTUCITUTI-
JIAH.

OCHOBHBIC TEHICHIIMY B PAa3BUTHH MAaITUHOCTPOCHUS (poOOTH3aIus, KOM-
TUICKCHAsT MEXaHHW3allHs, CHIKEHHUE METAUIOEMKOCTH KOHCTPYKIIUH, YBEIUUYCHUE
MIPOU3BOIUTEILHOCTH, YMEHBIIICHUE SHEPTOMOTPEOICHNUS, YIydIIeHUE SKOJIOTHYC-
CKHX [TapaMeTpPOB U T.1.).

3amaun kypca. MeTtoauka u3ydeHus Kypca.

2.1 TeopeTnueckasi MEXaHMKA
BBenenue

B nepBoii yactu kypca «MexaHuka» pacCMaTpUBAIOTCS BOIIPOCHI TEOPETH-
YECKOW MEXAHWKH, KOTOpasi COCTOMUT W3 TPEX PA3JEJOB: CTATUKU, KUHEMATUKU U



AMHAMHKH. OJTO (yHIamMeHTanbHas (PU3NKO-MaTeMaTH4yecKas AMCIUIUINHA, SIB-
nsromasics 6a3oi OONBIIMHCTBA 00JAaCTE COBPEMEHHON TEXHUKH M OOIIETEXHHU-
YECKUX JUCHUIUIMH TaKUX, KaK COMPOTHUBICHUE MaTEPHUAJIOB, ACTaIH MalllH, T€O-
pHsl MEXaHU3MOB U MAIlIMH U T.1I.

W3nararorcss OCHOBHBIC TPUHIMUIBI U METOJBl MEXaHWKH, HEOOXOIUMBIC
CTYACHTY ISl YCBOCHHS TMOCIEAYIOMUX OOIETEXHUIECKUX JUCIUTIINH, UCTIOb-
3yeMbIX B TPOPECCHOHATBHON NEATEIBHOCTH. M3ydaroTcsi yClIOBUSI paBHOBECHS
TEeJa ¥ CUCTEMBI TeJI, KHHEMAaTHKa TOYKH M TBEPJOTO Teya, 00IIre TEeOPEMBbI JHHA-
MUKH CUCTEMBI.

2.1.1 JIutepaTtypa

1 Bamv M.H. u op. Teopemuueckas mexanuka 8 npumepax u 3aoadax. 4. I,
y, Il. — M., 1961 u nocredyrowue uzoanus

2. byrenun H.B. u np. Kypc Teopernueckoit mexanuku. T. 1, 1. 2 — M.,
1985.

3. Tapr C.M. Kpatkuii kypc Teoperudeckoit MexaHuku. Yue6. s BTY30s.
— M.: Beicur. mk., 1995. — 416 c.

4. Mewepckuti U.B. Cooprux 3a0au no meopemuueckou mexaumuxe. — M.:
1981 u opyeue uzoanus

5. SA6nouckuit A.A. u np. COOpHUK 3alaHu# 1151 KYpCOBBIX pabOT Mo Teope-
TUYECKOM MexaHuke: YueOHoe mocoOue Mg TeXHUYECKUX By30B. — M.: Beici.
mk., 1985. — 368 c.

Ilpumeuanue: Kypcusom gvideneHa OONOJHUMENbHAS TUMepamypa.

2.1.2 IIporpamma pazaena «TeopeTuueckasi MEXaHUKA»
Beenenue

Teopernueckas MexaHUKa M3y4daeT OOIIME 3aKOHbI MEXaHUYECKOTO JBHKE-
HUSI MaTepUAbHBIX TEJI U BO3HUKAIOUIMX MPU I3TOM B3aUMOJICHCTBUSIX MEXKIY Te-
JIaMH.

Kypc TeopeTndeckoit MEXaHUKH IEIUTCS HAa TP OCHOBHBIX pa3jena:

- CTaTHKa,

- KHHEMAaTHKa,

- IMHAMHKa.

CraTuka M3y4daeT yCJIOBUS PaBHOBECHS MATEPHUAIbHBIX TEJ MOJ JCUCTBUEM
MPUIIOKEHHBIX K HUM CHJI.

Kunernka u3yvyaet ABM>KEHHE MATEPUATIbHBIX TEJl BHE CBA3U C CHUJIAMH, BBI-
3BIBAIONIMMHU 3TO JBIKCHUE.

JIlnHamMyKa M3y4daeT 3aKOHbI JBMKEHUSI MATEPUAIIBHBIX TEN B 3aBUCHUMOCTH
OT JICHCTBYIOLIUX HA HUX CHUJL.

2.1.2.1 Cratuka

HpeIIMCT craTukd. OCHOBHBIE OHATHS CTATHKHU: a0COIIOTHO TBEPOAOC TCIIO,
MaTCpuaJibHasd TOYKA, 5KBUBAJICHTHBIC U YPABHOBCIICHHBIC CUCTECMBI CHJI, PABHO-



NENCTBYIOIIAs], CUJIbl BHEIITHUE U BHYTPEHHHE. AKCHOMBI CTaTUKU. CBSA3b U peak-
uuu cBszeil. OnopHbIE YCTPOUCTBA U UX PEAKIIHH.

['eomeTpuueckuit cnocob cioxeHus: cuil. PaBHogelcTByIOMAs CXOIAIIUXCS
CWI. YCIIOBUE PAaBHOBECHUSI CUCTEMBI CXOSIIMXCS CUJI B TEOMETPUUECKON (opMe.
[Ipoekius cuibl HA OCH KOOPAMHAT. AHAIUTUYECKHUI CIOCOO CIOXKEHUsl CUil. AHa-
JIUTUYECKHUE YCIIOBUS PABHOBECHUS TBEPAOIO TeJla MOJ IEUCTBUEM CHUCTEMBI CXO-
JSALIUXCS CUIL.

MOMEHT CUJIbl OTHOCUTENBHO IIEHTpa (TOUKK) KaK BEKTOp. Asiredpanueckas
BEJIMYMHA MOMEHTa cwibl. [loHsATHE O mape cwi. MOMEHT mapsl CUJI Kak BEKTOD.
VY ci10BUs SKBUBAJICHTHOCTHU I1ap. Y CIIOBUSL PABHOBECHS CUCTEMBI I1ap CUJI Ha IJ10C-
KOCTH.

MOMEHT CuJIbl OTHOCUTENIBHO OCH; 3aBUCUMOCTb MEXIAY MOMEHTAMU CHUJIBI
OTHOCHUTEBHO LIEHTPA U OCH, NMPOXOAIIEH uepe3 3TOT HEeHTP, GOpMYJIbl sl BbI-
YUCJICHUS] MOMEHTOB CUJIbl OTHOCUTEIBHO KOOPAUHATHBIX OCEH.

TeopemMa 0 IpUBEAECHUU NPOU3BOJIBHON INIOCKON CUCTEMBI CHJI K JTaHHOMY
LIEHTPY, I'VIaBHBIM BEKTOP U IVIAaBHBIA MOMEHT CUCTEMbI CUII.

Ciy4yaun npuBeeHUs INIOCKOM CUCTEMBI CUJI K OJHOM Mape U K paBHOJEUCT-
BYIOLIEH. YpaBHEHUS PAaBHOBECHUS TeJla, HAXOISLIErOCs I0J BO3ACHCTBUEM ILIO-
ckol cucteMbl cuil. CTaTHYECKH ONpPENEIMMBIE U HEeOoNpeaeauMsble 3anadn. [1ons-
THE O TpeHuu ckoJibkeHus. KordduumeHt TpeHus cKoabKeHUs. YTosl TPEHUs.
Tpenue kaueHus.

IIpuBeneHure cucTtemsl MapajuIeIbHBIX CWJI K paBHOAeUCTBYromen. Llentp
napayienbHbiX cwil. LlenTp Tsokectu. Dopmyiibl sl KOOpAMHAT LIEHTpa Mapasi-
JIENBbHBIX CUJI U LIEHTPA TAXKECTHU. LIeHTphI TsKeCcTH NpocTeUuX MIOCKUX (GUryp u
Tell.

2.1.2.2 Kuaemaruka

[Ipeamer kunemaTuku. [IpocTpaHCcTBO U BpeMst Kak (POPMBbI CYIIIECTBOBAHUS
Marepuu. MexaHnueckoe JBIKEHHE Kak ojHa u3 ¢hopM IBmkeHus marepuu. Cuc-
TeMa OTCUETA.

BekTopHbiil ciocob 3ajaHus IBMKEHHUS TOYKH. Tpaektopusi Touku. [loHs-
THE CKOpPOCTU TOUKU. CKOpPOCTh TOYKM KaK MPOM3BOJHAS Paguyca-BEKTOpa MO
BpeMeHHU. [IoHATHE YCKOPEHUS TOUKU. Y CKOPEHHUE TOUKH KaK IMPOU3BOJHAS BEKTO-
pa CKOPOCTH I10 BPEMEHHU.

KoopaunaTtHblii cioco0 3amaHusi TBMXKEHUS TOYKU B JIEKAPTOBBIX KOOPIU-
HataX. [Ipoekunu CKOpOCTH M YCKOPEHHUS Ha OCH JE€KapTOBBIX KoopauHaT. Omnpe-
JIEJICHUE MOZYJISI U HAIlPaBJICHUS CKOPOCTU M YCKOPEHHUS IO €ro MPOEKUUSM Ha
OCH JIEKAPTOBBIX KOOPJIUHAT.

EctectBennsbIit crioco0 3ajanus IBMKEHUS TOYKH. MOJIysib M HanpaBlieHUE
ckopoctu. EctecTBeHHbIe ocH. KacaTenbHOE M1 HOPMAbHOE YCKOPEHHUS TOUKH.

[TocTynarenbHOE IBUKEHUE TBEPAOIO Tejia. TeopeMa O TPAaEKTOPHUAX, CKO-
POCTSIX U YCKOPEHUAX TOYEK B 3TOM JABWKECHUHU. BpalieHue TBEpAOTo Teia BOKPYT
HETIOJABUKHOW OCH. YPaBHEHUE BPAlaTEIIbLHOTO JABHKEHUS TBEPIOrO TEJIA BOKPYT



HETMOJBUKHOW OCU. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOpeHHe Tena. PaBHOMepHOE
Y PaBHOIIEPEMEHHOE BPAILIEHUE TBEPAOTO TENA.

[InockonapanienbHoOe ABUKEHUE TBEPAOIo Teja M JIBH)KEHHE IUIOCKON (u-
T'YpBI B €€ TJIOCKOCTU. PasyioxeHnne IBIKEHUS TUIOCKON (PUTYpBI HAa MOCTyINATEb-
HOE JIBUKEHUE U BpAIllCHHE BOKPYT MOJI0CA. YPaBHEHUS IBUXKCHUS TJIOCKON (u-
rypel. CKOpOCTH TOUYEK TIOCKOM (hUrypbl. MTHOBEHHBIN IIEHTP CKOPOCTEH M MTHO-
BEHHBIN IIEHTP BPAIICHUS TJIOCKON (DUTYPHI.

CocTtaBHOe (CIOXKHOE) JBM)KEHHE TOUYKH; OTHOCUTEIBHOE M TMEPEHOCHOE
nBrokeHrne. OTHOCUTEINIbHASL U TIEPEHOCHAsl CKOPOCTH U yCKOpeHus Touku. Croxe-
HHUE CKOPOCTEUN U YCKOPEHUH.

2.1.2.3 JIlunamuka

IIpeamer nquHamuku. KpaTkuil MCTOPUYECKHUI OYEpPK pPa3BUTHA TUHAMHUKH.
OcHoBHbIE 3aK0HBI MexaHuku ["anunes-HproToHa. MHepunanbHas cucrema oTcye-
Ta.

Huddepenumanbabie ypaBHEHUS ABUKEHUSI CBOOOAHONW U HECBOOOHOM Ma-
TE€pPUAJIBHBIX TOYEK B JIEKAPTOBBIX KOOpAHHATaX. J[BE OCHOBHBIE 3a7a4l JUHAMUKU
MaTepUaJIbHON TOUKH.

KonnuecTBO ABMKEHMS M MOMEHT KOJMYECTBA JIBMKEHUS MATEPHAIBHOMN
Touku. Mnynbe cuibl. DneMeHTapHas paboTa Cuiibl U paboTa CUJIbl HA KOHEYHOM
MyTH. AHATUTUYECKOE BBIPAKEHHE AIIEMEHTapHOM paboThl. PaboTa cuibl TSXKECTH
U cuibl ynpyroctd. MougHocts. Teopema 00 M3MEHEHUH KUHETUYECKON IHEpruu
MaTepUaJIbHON TOUKH.

Cuna unepuuu MarepuainbHoi Touku. [Ipunmun 'Anambepa nns marepu-
aJIbHOM TOYKU. METO1 KHHETOCTATHUKHU.

Cucrema MaTepragbHbIX TOYEK.

Macca. LlenTp Macc MexaHU4ecKorl cucTeMbl. OceBble MOMEHTHI MHEPLIUH.
Pannyc nHepuyrn. MOMEHTbI MHEPUUHU OTHOCHUTEIBHO MApAJIENBHBIX oceil. Mo-
MEHT UHEPLIMU NPOCTEUIINX TEI.

Teopema o ABM)KEHUHU LIEHTpa Macc MEXaHUYECKOW cucTeMbl. Teopema 00
M3MEHEHUH KHHETHYECKOIO MOMEHTAa MeXaHW4yecKol cucteMbl. KuHernueckas
SHEPIUs TBEPAOTrO TeJla IPU MOCTYINATEIBHOM, BPAIIaTEIbHOM U IIJIOCKOM JBHKE-
HUsAX Tena. TeopemMa 00 M3MEHEHUU KUHETUYECKOW 3Hepruu cucreMsbl. [IpuHimn
J'Anambepa 1151 MEXaHUYECKOM CUCTEMBI.

2.1.3. Bonpocsl 1JI1 CaMONIPOBEPKH

1. Chopmynupyiite OCHOBHBIE BOIPOCHI, pacCMaTpUBaEMble B TEOPETHYE-
CKOM MEXaHUKE.

2. KakoBa cBsI3b TEOPETUUECKON MEXaHUKH C APYTUMU OOIICTEXHUYECKUMHU
TUCIUAIUINHAMUA ?

3. KakoBa posp abcTpakiuii B MexaHuKe?

4. Kakoe TeJio Ha3bIBalOT a0COIIOTHO TBEPIbIM?

5. Kakue cucteMsl vl Ha3bIBAIOTCSl YPABHOBEIICHHBIMU ?

6. UTo Takoe paBHOJECUCTBYIONIAs 3aJAHHON CUCTEMBI CUJI?



7. IlepeuncauTe akCHOMBI CTATUKHU.

8. SBnstoTCs M yClOBUSA paBHOBECHs aOCOJIOTHO TBEPJOro Tejaa HeoOXo-
JUMBIMH M IOCTATOYHBIMHU JIJISl paBHOBECHS Ae(OPMHUPYEMBIX Tel1?

9. Kakue Tena Ha3bIBaIOTCA CBSI3IMM ISl JAHHOTO Tesa?

10. Yo Takoe 3a/laHHBIE CUJIbI, PEAKIIMU CBS3EH, IaBICHUE HA CBSI3b?

11. Kak HanpaBneHa peakuusi:

a) TJIaJIKOW MOBEPXHOCTH;

0) ormophsl Ha KaTKaXx;

B) IWJIMHJIPUYECKOTO MIAPHUPA U MOJIIUITHUKA;

I') HEBECOMOTI'O CTEPKHS;

1) ceprueckoro mapHUpa U NOAMSITHUKA;

€) )KECTKOU 3a/ICIIKH,

) HUTH, IPUBSA3aHHOM K TEJIy U K OMOpPE WJIM MEPEKUHYTON OJHUM KOHLIOM
yepe3 010k ?

12. Kak onpenensiercs NpoeKIus CUilbl Ha OCh?

13. Kakue cuiibl Ha3bIBAIOTCS CXOASIIIUMUCS?

14. Kak ck1aabpIBalOTCS CXOASIIAECS CUJIBL:

a) rpaduyecKy;

0) aHATUTUYECKU?

15. 3anumure ycaoBusi paBHOBECHSI CUCTEMBI CXOASIINXCS CHII B TEOMETPH-
YeCKOM M aHAJIUTUYECKON (hopmax.

16. Yto HazpiBaeTca napoi cun? Kak moacuyutatb MOMEHT Hapbl?

17. 3aBUCHUT i1 AeHCTBUE TIApbl CUJI HA TEJIO OT €€ MeCTa B MJIOCKOCTU?

18. B yem cocTOUT ycnoBue I3KBUBAJICHTHOCTHU JBYX nap?

19. Yemy paBeH MOMEHT CHUJIbI OTHOCUTENBHO TOUkH? Kak n300pa3uTh ero B
BUJIE BEKTOpa-MoMeHTa? YeM 3TOT BEKTOp OTJIMYAETCs OT BEKTOpa-MOMEHTA Ta-
pBI?

20. Korga MOMEHT CHJIBI OTHOCUTEIIBHO TOYKU PABEH HYJIO?

21. Kak onpenenuTb MOMEHT CHUJIbI OTHOCUTENIBHO Ocu? B Kakux ciydasix oH
pPaBEH HYIIO?

22. Kakast 3aBUCUMOCTb CYILIECTBYET MEKJy MOMEHTaAMHU CUJIbI OTHOCUTEb-
HO TOYKHU U OCH, MPOXOSIICH uepe3 3Ty TOUKY?

23. Kak 3anucarthb ycloBHsI paBHOBECHS POU3BOJIBHON CUCTEMBI CHJL:

a) Ha IIOCKOCTH;

0) B mpocTpaHCTBE?

24. B KaKkux clly4asix IocKasi CuCTeMa CUJl MPUBOIUTCS:

a) K rape Cui;

0) K paBHOICHCTBYIOIICH ?

25. Chopmynupyiite Teopemy BapuHboHa 0 MOMEHTE paBHOAECHCTBYIOLIEH
3aJITaHHOM CUCTEMBI CHUJI.

26. Kakue 3amaun Ha3bIBalOTCS CTaTH4ecKu ompenenuMbiMu? Kakue - cra-
TUYECKU HEOMNPeIeTUMbIMU?

27. Yto Takoe LEHTp MapajuienbHbIX cwi? Kak HallTH KOOpAWHATHI LIEHTPA



napajieabHbIX CHII?

28. Hanumure GpopMyibl sl OIpeieNieHus KOOPAUHAT IIEHTPa TSAKECTH Te-
J1a, IeHTpa TAKECTH 00beMa, IO, TUHUH.

29. YTo 3HAYUT «ONPEACTUTH IBUKECHUE TOUKU?

30. Uto Takoe ypaBHEHHUS JABUKEHUS TOUKH; 3aKOH JIB)KCHUS MO TPACKTO-
pun? 3. Uto Ha3bIBaeTCs TPACKTOPUEH TOUKU?

31. Kak BeIpaxkaroTcsi BEKTOPbI CKOPOCTH M YCKOPEHUSI TOUKHU Yepe3 pajinyc-
BeKkTOp 3TOM Toukn? Kak HampasieHsl 00a BeKTopa?

32. Kak BBIYUCHSIOTCS MPOEKIUHU HAa KOOPJAUHATHBIE OCH, MOJIYJIb U HaIlpaB-
JIEHWE BEKTOPOB CKOPOCTH M YCKOPEHHSI TOUYKH IO WM3BECTHBIM YPaBHEHHUSIM JIBH-
KEHUS TOYKH B KOOpJIUHATHOU dopme?

33. Kakne ocu KOOpAMHAT Ha3bIBAIOTCS €CTECTBEHHBIMU ?

34. Yro Ha3bIBaETCS pailyCoOM KPUBU3HBI KPUBOW B TaHHOM ee Touke? Uemy
pPaBeH paJinyc KPUBU3HBI OKPYKHOCTHU ?

35. Kak onpenensitorcst MPOEKIMU BEKTOpPa CKOPOCTH U BEKTOpPA YCKOPEHHUS
TOYKHU Ha €CTECTBEHHBIE OCHU?

36. Kak onpeaenuTs KacaTelbHYI0 U HOPMAJIBHYIO COCTABIISIOIINE YCKOpE-
HUS TOYKH T10 3aJJaHHOMY 3aKOHY JBIKCHUS TOUYKH, IO TPACKTOPHUH, 10 3aJaHHBIM
ypaBHEHUSM JABWKEHUS TOUKHU B JIEKAPTOBBIX KOOpAUHATAX?

37. B xakux ciyyasix KacaTeJIbHOE€ U HOPMAJIbHOE YCKOPEHUSI TOUKH PaBHBI
HYJI0?

38. Kakoe nBm>keHHE Tejna Ha3bIBAETCS MOCTYMAaTeabHbIM? MOXET Jd 1Mo-
CTyMNaTeIbHOE JBWKEHUE TeJia ObITh KPUBOJIMHEHHBIM, TpsiMonHeHHbIM? [IpuBe-
JIUTE TIPUMEPBI.

39. Kak 3anucarh ypaBHEHHs IOCTYNATEIbHOTO IBMXKEHUS TBEPJIOTO Tena?

40. Hanumure ypaBHEHHE BpaIlaTEIbHOTO IBUKEHUS TBEPJOro Tejia BO-
KpYT HEMOJABMKHOM OCH.

41. Yto Ha3pIBaeTCs YrioBOM CKOPOCTHIO, YIJIOBBIM YCKOPEHUEM Teja MpHU
€ro BpalleHUH BOKPYT HE MOJBUXKHOI ocu?

42. Kakoe BpallleHHE Tejla Ha3bIBACTCSl PABHOMEPHBIM, pABHOIIEPEMEHHBIM ?

Kak 3anucarp ypaBHeHUs:

a) paBHOMEPHOI'O BPAIIATEeIbHOTO JBM)KEHUS! TBEPJOTO Tella BOKPYT HEMO/I-
BHO)KHOM ocu?

0) paBHONEPEMEHHOI'0 BpalIaTEeIbHOTO JABMKEHUS TBEPAOrO Teia BOKPYT
HETOJIBUKHON OCH?

43. Hanumute GopMysibl, CBSI3BIBAIOIIUE YTIOBBIE XapaKTEPUCTUKH JBUKE-
HUS TeJla ¢ TUHEWHBIMH XapaKTePUCTUKAMU JBUXKEHHS TOUKHU TOTO Tela.

44. Kakoe NBU)KEHUE TOYKU HA3bIBAETCS OTHOCUTENIbHBIM, IEPEHOCHBIM, a0-
COJIFOTHBIM?

45. YUto Ha3bpIBaeTCsi a0CONIOTHOM, OTHOCUTEIBHON, MEPEHOCHON CKOPOCTHIO
(MM yCKOpEHHEM) TOUKH ?

46. CroxeHne CKOpOCTEN U YCKOPEHU I TOUYKH.

47. Kakoe aBueHue Tejaa Ha3blBaeTcs IulocKonapamiensbubiM? [louemy s
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€ro M3y4eHHs JIOCTATOYHO pacCMaTpUBaTh JIBUKEHHUE IUIOCKOW (UTYphI B CBOEM
IIJIOCKOCTH ?

48. Ha xakue mnpocTedIIMe IBUKECHHUS MOXHO PAa3joXKHTh IUIOCKONapa-
JIEIBHOE ABUKEHUE TBEPIOIO Tea?

49. Kak omnpenensitorcsi BEKTOPbI CKOPOCTEH TOYEK IJIOCKOW (Uryphl mpu
Pa3JIOKEHUU €€ NBUKECHUS ?

50. Kakas Touka Ha3bIBa€TCsI MTHOBEHHBIM LIEHTPOM CKOPOCTEN?

51. Kak HaliTu MoJIO)KEHUE MTHOBEHHOT'O LIEHTPa CKOPOCTEN MIIOCKO# (ury-
PBl, €CJIM U3BECTHBI:

a) CKOPOCTb MOJII0CA U YTII0Basi CKOPOCTh BpalleHus: (PUrypsl;

0) HarpaBJIeHUs! CKOPOCTEN IBYX TOUEK (QUTYPHI?

52. Kak omnpezaenstoTcsi BEKTOPbl CKOPOCTEH TOUEK IJIOCKOM (UTYpBI, UX
MOJYJIA U HAIPABJIEHUS C MOMOULIBI0O MTHOBEHHOT'O LIEHTPA CKOPOCTEN?

53. Kak omnpenensitorcs BEKTOpPbl YCKOPEHUN TOYEK IIOCKOW (purypsl mpu
Pa3JIOKEHUU €€ NBUKECHUS?

54. Ha30BUTE OCHOBHBIE 3aKOHBI IBM)KEHUS MAaTEPUAIBHOU TOUKH.

55. IIpu KakoM yCIIOBHM TOYKA ABUKETCS MO UHEPLIUH?

56. Mexly KaKUMHU BEJIMYMHAMHM YCTaHABJIMBAIOT 3aBUCHUMOCTh OCHOBHOI'O
YpaBHEHHUS TUHAMUKHN MaTEpUaTIbHON TOUKH?

57. Kak nBuKeTcsl MaTepuaibHas TOYKA MO JEHCTBUEM MTOCTOSIHHOM CUJIbI?

58. Hanumure nuddepeHanibible ypaBHEHUSI JBUKEHUS MaTepUaibHOM
TOYKHU B BEKTOPHOM U KOOPAUHATHOU (popmax.

59. Hanmmnre ypaBHEHUs IBUKEHUS MAaTEpUAIbHON TOYKH B IMPOEKIUAX Ha
€CTECTBEHHBIE OCH.

60. Kakre OCHOBHBIE 3a/1aud JUHAMHKHA MATEPUAIBHOW TOYKH MOYKHO pe-
maTh ¢ MOMOIIbIO AU(depeHIInaTbHBIX YPABHEHUHN IBIKESHUS ?

61. Yemy paBHO KOJIMUECTBO IBUKEHUSI MATEPUAIBHON TOUKH?

62. Uto Takoe 3JEMEHTAPHBIA UMITYJIbC CHJIBI M1 UMIIYJIbC CUJIBI 3a KOHEY-
HBII TPOMEKYTOK BPEMEHN?

63. B yuem cocrouT Teopema 00 M3MEHEHUHU KOJUYECTBA JIBHXKCHHSI MaTepH-
aIbHOU TOYKH?

64. B xakoM cilyyae KOJUYECTBO JBUKEHUS TOUKU OCTAETCS MOCTOSHHBIM?

65. B ueM cocTtout Teopema 00 U3MEHEHUH MOMEHTA KOJIMYECTBA JIBUKECHUS
MaTepUaIbHONM TOYKA OTHOCUTEIBHO HEMOABHKHOTO LIEHTPA U OCHU?

66. Uemy paBHa KHHETHYECKAsl SDHEPTUs MAaTEPUATBHON TOUKH ?

67. Kak HaliTu paboTy nepeMeHHON CUJIbl IPU KPUBOJUHEHHOM IepeMelie-
HUU €€ TOYKHU MPUII0KEHUSA?

68. Uemy paBHa paboTa CUJIBI TSHKECTH?

69. Hanuimure aHanuTudeckyio Gopmyiy ajs a1eMeHTapHON paOoThl CUIIbI?

70. Uemy paBHa MOUIHOCTb CUJIbI?

71. B ueM cocTouT TeopemMa 00 U3MEHEHUH KUHETUYECKON IHEPruu MaTepu-
aIbHOU TOYKH?

72. Kak onpenensiercs nojoKeHUe HEHTPA MacC MEXAHUYECKON CUCTEMBI?
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73. UeMy paBHO KOJIMYECTBO ABUKECHUS MEXAaHUUECKON CUCTEMBI?

74. Kak HailT KOJIMYECTBO ABUKEHHUS TBEPAOTO Tena?

75. B yem cocTout TeopemMa 00 U3MEHEHUU KOJMYECTBA JIBH)KEHHSI MEXaHU-
YECKOW CHUCTEMBI?

76. B ueM 3aKiIIo4aeTCs TEOpEMa O IBM)KEHUU LIEHTPA MACC MEXAHUYECKOU
CUCTEMBI.

77. IIpy KaKOM yCJIOBUM LEHTP MacC ABUXKETCS 110 UHEPLUN?

78. Pa3bepute ciydail BpalieHHs Tejla BOKPYI HEMOJBIXXKHOM ocu. YUemy
PaBHO YIJIOBOE YCKOPEHUE BpPAILEHUS Tesa?

79. Uto siBNIsIETCSI MEPOM MHEPTHOCTH TEJA MPU MOCTYNATEIbHOM JIBUKEHUH
Y TIpY BPalIEHUH BOKPYT HEMOABHKHOU OCH?

80. JlaiiTe onpenesieHNE MOMEHTA NHEPLIUH T€JIa OTHOCUTEIBHO OCH.

81. Kak Haiftu paboTy CuIIbl, IPUIIOKEHHOU K TEIy, BPalAIOIEMYyCsl BOKPYT
HETOJIBUKHOU OCH?

82. Yemy paBHa paboTa Bpallaroniero MOMeHTa 1 MOMEHTa COIIPOTUBIICHNUS?

83. B uem coctout Teopema 00 M3MEHEHMH KUHETHMYECKOW PHEPruu Mexa-
HUYECKOU CHCTEMBI?

84. Hanumure hopmymnsl I KHHETUYECKOM PHEPrUu Tejla IMpH MOCTyma-
TEJIBHOM JBH)KCHUH, IIPU BPAIEHUH BOKPYT HENOJBHKHOW OCH U IPHU ILIOCKOIIA-
paIeIbBHOM JIBUKEHUU.

85. Uemy paBHa cwiIa HHEPLIMM MaTEpUATIbHON TOUKN?

86. B uem cocrout npunuun ['Anambepa s MaTepuanbHON TOYKU U IS
MEXaHUYECKOUN CUCTEMBI?

2.2 OcHOBBI TEOPUU MEXaHU3MOB
BBenenue

Bo Bropo# yactu kypca «MexaHUKa» pacCMaTpPUBAIOTCS BOIPOCHI TEOPUHU
MEXaHU3MOB W MAalluH, B KOTOPOU IMOJOKEHHUS O0IIe MEXaHUKHU MPUMEHSIOTCS
MIPU U3YUYEHUU OCOOBIX MEXaHUYECKUX CUCTEM, HAa3bIBAEMbIX MEXaHU3MaMHU.

N3y4aroTcs CTpyKTypa, KHHEMAaTUKAa W JIUHAMUKAa MEXaHM3MOB W MalllMH,
o0lIue METOAbl UX aHaNIM3a, C MTOMOIIBIO KOTOPBIX UCCIEAYIOTCS KHHEMAaTUYECKHe
U TUHAMUYECKHUE XapaKTePUCTUKH 3aJJaHHOI0 MEXaHW3Ma WiM, Ha00OopoT, Mo 3a-
JAHHBIM XapaKTEPUCTUKAM OIPEAEISIOTCS CXEMa, OCHOBHBIE Pa3MEpPBI 3BEHBEB U
Ipyrue napaMeTpbl KOHCTPYUPYEMOTO MEXaHU3Ma.

2.2.1 JIuteparypa

1. AproGonesckuii .M. Teopust mexanu3MoB W MamuH. - M.: MammHo-
ctpoenue, 1979. - 640 c.

2. Hocunesuu I'.b. u np. Ilpuxknagnas wmexanuka /I'.b. Hocunesudy,
I'.b. Ctporanos, I'.C. Macnos. - M.: MammnocTtpoenue, 1985. - 564 c.

3. Hocunesuu I'.b. u np. Ilpuxnagnas wmexanuka /I'.b. HocuneBuu,
I'.b. Ctporanos, I'.C. Macnos. - M.: Beicui. mk., 1989. - 352 c.

4. MamaeB M.M. u np. Teopuss MEXaHM3MOB U MAIlIMH U JETAld MalluH
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/M.M. Mamues, E.A. Kpackosckuii, I1.A. Jlebenes. - JI.: MammHocTpoeHue,
1980. - 512 c.

5. Ilpuxnagnas mexanuka / B.M. Oceukuii, b.I". 'opbaues, I'.A. [Jo6po6op-
ckuii, H.C.Koznosckuii, E.M.Mouceenko, I'.B.Msacuukos, B.C.IlepeBanos,
N.H.®anek. - M.: MammnocTtpoenue, 1977. - 488 c.

6. FOqun B.A., Ilerpokac JI.B. Teopust MexaHu3mMoB u MaliuH. - M.: BeicI.
mk., 1967. - 528 c.

2.2.2 Ilporpamma pazaena «OCHOBbI TEOPUU MEXAHU3MOB)
Beenenue

IIpuctynas x uzydeHuro paszena «OCHOBBI TEOPUU MEXaHU3MOBY, CIEIYET
B OOIIMX YepTax MpeJICTABUTh €ro COJAEPKAHKE, CBA3b C IPYTUMU pa3jiellaMu Kyp-
ca «Mexanuka». Cieqyer y4ecTb, 4TO B JAHHOM pasjielle U3y4daroTcs TOJIBKO He-
KOTOpbI€ BONPOCHI AUCHMIUIUHBI « Teopuu MexaHM3MOB U MalllMH», 0€3 3HAHUS KO-
TOPBIX U3yYEHUE IPYTUX pa3feioB Kypca «Mexanuka» OyAeT 3aTpyaHEHO.

2.2.2.1 O0mme cBeeHUA
Mamuna. [Ipubop. Mamunnslii arperat. Mexanusm.
2.2.2.2 CTpyKTYpAa 3J1€eMEHTOB ME€XaHU3MOB

3BeHo. Crolika.

Kunematnueckas napa. 1eMeHT KMHEMAaTH4YeCKo napsl. Husmias kuHema-
TAYECKas mnapa. Beiciias kuHemaTuueckasa napa. [lnockas kuHeMaTudeckas mapa.
IIpocTpancTBeHHass kuHemaTuueckas mnapa. Kunematmueckoe coegunenue. Cre-
MeHb CBOOO/IbI KHHEMaTH4YeCKOM maphl. Kitacc KnuHeMaTHuiecKoi mapahl.

Kunematnueckasa nenb. OTKpbITasi KHHEMATU4YECKasl 1EMb. 3aMKHYTas KH-
HemaTuueckas uenb. [Ipocras kuHematuueckas nenb. CloxkHas KMHEMaTH4yecKas
uensb. [nockas kuHeMaTuyeckas 1enb. [I[pocTpaHCTBeHHAs KWHEMATUYECKas 1ETb.
Crenennb cBoOoabl kuHemaTudeckon nemnu. @opmyna ComoBa-Mansimea. dop-
Myna YeoOrwiea. M30b1TouHbIC CBSI3U. [laccBHBIC 3BEHBSI.

2.2.2.3 Mexanu3mMbl U X Kjaccupurkanus

[ToHaTHE «MEXaHU3M» B KJIACCUUYECKOW TEOPUU MEXAHU3MOB.

Bxoanoe 3BeHo. BrixonHoe 3BeHo. PabGouee (ncnomuurenbHoe) 3BeHo. Cre-
MeHb TMOJBI)XHOCTH MEXaHU3Ma. YCJIOBUE OJHO3HAYHOCTH PabOThl MEXaHHU3MA.
Prryaskapie MexaHusmbl. KynaukoBbie MeXaHU3Mbl. DOPUKIIMOHHBIE MEXAHU3MBI.
3y0OuaThie MexaHW3Mbl. MeXaHU3MbI C THOKUMU 3BEHbAMU. | pynmbel Accypa.

2.2.2.4 KuneMaTH4eCKHU aHAJINU3 MEXaHU3MOB

[Inanpr nosioxkeHnii MexaHusma. IlmaHel cKOpOCTEN IIOCKOTO PhIYaKHOIO
MexaHn3Mma. CBoiicTBa 1aHa ckopocTeil. [lanbl yCKOpeHuid MII0CKOro PhIuaKHO-
ro mexanusma. CBONCTBa IU1aHAa ycKopeHuid. KuHemaTuyeckas quarpaMMa JUHEH-
HbIX nepeMmenieHui. Kunemarnueckas nuarpaMma yrioBbIX nepeMmerieHui. ['pa-
¢uueckoe muddepenuupoBanue MeroaoMm xopi. Kunematmyeckas nuarpamma
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ckopocTeil. Kunematnyeckass quarpaMmma yCKOPEHUH.

Konecnesle Mexanusmsl. [lepegaTouHOe OTHOLIEHUE KOJIECHOIO MEXaHHU3MaA.
HavanpHbie okpyxHOCTH Kozec. OmnpeneneHue BEIWYUHBI NEPEJaTOYHOrO OTHO-
LIEHUS. KOJIECHOIO MEXaHW3Ma C BHEIIHMM KacaHueMm Kousec. OmpenencHue Beu-
YUHBI IEPETATOYHOIO OTHOUIEHHUS KOJIECHOTO MEXaHMU3Ma C BHYTPEHHUM KaCaHUEM
kozec. OnpeneneHue yriloBbIX CKOPOCTEH KOJIeC KOJECHOro mexanusma. Ompene-
JIEHUE MOMEHTOB Ha KOJIECax KOJIECHOTO MeXaHM3Ma. MeXaHU3Mbl C IOCJIEeN0Ba-
TEJIbHBIM COeJuHEHueM Kojec. OmnpeneneHue NepesaToqyHoro OTHOIICHMS Mexa-
HU3Ma C IIOCJIEI0BATENbHBIM coeauHeHrueM kouec. [lapasutHoe xoseco. HazHaue-
HUE Mapa3uTHBIX Kojec. MeXaHu3Mbl CO CTYNEHYAThIM COeAMHEHUEM Konec. Or-
peneneHue MnepelaToyHoro OTHOIIEHUSI MEXAHU3Ma CO CTYIEHYaThIM COEIUHEHHU-
eM koisec. ['padoananurudyeckuii METOJ KHHEMAaTHYECKOTO aHaIn3a KOJECHBIX Me-
XaHU3MOB.

2.2.2.5 TpeHue B KHHEMATHYECKHUX Napax

OcHoBHble nOHATHS. Tpenue ckonpxkeHus. Cyxoe TpeHue. ['paHuyHOE Tpe-
Hue. Xunkoctoe Tpenue. [lonycyxoe tpenue. IlomyxuakoctHoe Tpenue. Cuna
tpeHus. Cuna tpenus nokosi. Cuna tpenus asumxeHus. Koaddumuent tpenus. Ko-
s dunment tpenus nokos. Koadpdumuent tpenus asuxenus. Gopmyna AMOHTO-
Ha-KynoHa 1 onpeneneHus: CUiibl TPEHUS. YTOJ TPEHHsS. YTOJ TPEHUS MOKOS.
VYron Tpenus aBukeHus. TpeHue B MocTynaTelibHON nape (MOJ3yH Ha HaKIOHHOM
miockoctr). CaMoTOpMO3s1iasi HAKJIOHHAS MJIOCKOCTh. TpeHHne B KIMHYATOM MOJI-
3yHe. TpeHue B BUHTOBOW Mape ¢ NMpsIMOYTroJbHOU pe3nOoil. Tpenue B BUHTOBOM
nape ¢ TpeyrojbHou pe3pOoii. TpeHnue Bo BpamaTeabHOU mnape. TpeHue KadeHusl.
KoaddunmeHT Tpenns kaueHus.

2.2.2.6 Mexannuyeckuii KO3(p(PUIMEHT MOJIE3HOI0 JeHCTBUA MEeXaHN3Ma

Koadppunment nmoneznoro aeiictus (KIT) mexanuzma. Koadduiment no-
tepb. KIIJI cioxkHoro mexanusma, cocrosiiiero u3 N mociaeaoBaTebHO COSANHEH-
HBIX npocThix Mexanu3MoB, KIIJI kotopeix u3BectHsl. KIIJ[ cioxHOro mMexanus-
Ma, cocTosiiero u3 N napamieabHO COeAMHEHHBIX MPOCTHIX MEXaHU3MOB (TIpU 13-
BECTHOM paclpe/ieICHUU MOTOKa MOIIHOCTU Yepe3 MPOCThie MEXaHU3Mbl U IPHU
u3BecTHbIX KII/] mpocteix MexanusmoB). KIIJ[ cnoxxHoro Mexanusma, COCTOSIIIIETO
u3 N nmapamienbHO COeJUHEHHBIX MTPOCThIX MEXaHU3MOB ¢ ouHakoBbIM KII/I.

2.2.3 Bonpocsl I CaMONPOBEPKH

1. IlpuBenute ompeneneHue 3BEHA, KUHEMATUYECKOW mapbl, KHHEMaTHhue-
CKOH IICTIH.

2. HazoBuTe OCHOBHBIC TIJIOCKHE KMHEMAaTUYECKHE IMapbl, OOBSICHUTE JeIie-
HUE Map Ha BBICUIME U HU3IIUE, TOKAXKUTE BO3MOKHBIC U HEBO3MOKHbBIC IBUKECHUS
3BEHbEB Iap OTHOCUTENILHO ApYr Apyra. [IpuBeaure npumep npocTpaHCTBEHHOU
Mapel.

3. Kakue kuHeMaTU4eCcKue 1eNnu, 3aMKHYThIE WM HE3aMKHYThIEC, UCTIOJIb3Y-
10T 00BIYHO s MexaHu3MoB? [IpuBeauTe onpeneneHne MeXaHU3Ma.
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4. O0bsicHuTe PU3HUECKUI CMBICT YUCIOBBIX KOA(P(UIIMEHTOB B CTPYKTYP-
HOM (opmyine. Iloyemy YuHCIO 3BEHBEB, 3aKOH JBMKEHUS KOTOPBIX 3a7aeTCs
BHEIIHUM 00pa3oM, JOJKHO OBITh paBHO YMCIY CTENEHEH CBOOOABI MeXaHu3ma?
MOXHO 7T B MEXaHHU3ME C OJHOW CTENEeHbIO CBOOOJABI HW3MEHUTH MOJIOKEHUE
3BEHBEB, HE MEHSIA MOJIO0XKEHHUSI BXOIHOTO 3BeHAa?

5. IlpuBenute npuMep NPOCTPAHCTBEHHOTO MEXaHU3Ma U MOKAKHUTE HA HEM
JBUKEHUS 3BEHBEB, OTIUYAIOUIUE €T0 OT IJIOCKOTO MEXaHU3Ma.

6. B xakux cnydasx npumensercs popmyna ComoBa-MarnbiiieBa, a B KaKux
- ¢popmyna YeOpimena?

7. HocTtpoiiTe miaaHbl MOJOKEHUH KPUBOIIUITHO-MOI3YHHOTO MEXaHHU3Ma U
HIAPHUPHOTO YeThIpex3BeHHUKa. [IpocneauTe, kak MEHAETCS XOJ BEJOMOTrO 3BE€HA
IpU U3MEHEHUHU Pa3MepOB 3BEHHEB MEXAHU3MA.

8. [locTpoiiTe maaHbl CKOPOCTEHN U MJIaH YCKOPEHUM ISl IAPHUPHOTO YEThI-
PEX3BEHHUKA U JIJISl KPUBOLIUITHO-TIOI3YHHOTO MexaHu3Ma. Onpenenure YucioBoe
3HAYEHHUE YIJIOBOM CKOPOCTH M YIJIOBOI'O YCKOPEHHS IIaTyHa M MX HaIlpaBJiCHUE.
Kak cnegyer ompenensitb CKOPOCTb (YCKOpPEHHE) TPEThel TOUKH 3BEHA MpU H3-
BECTHBIX BEKTOpax CKOpOCTeH (YCKOpEHHUii) BYX TOYEK 3TOr0 3BEHa, MCIOJIb3YS
CBOMCTBO mogo0us?

9. Kak onpenensitorcsi BETUYUHBI M HAIMpaBiIeHUE peaklUid B KMHEMaTHye-
CKHX Tapax MIOCKOr0 PhIYaXXHOTO MEXaHU3Ma METOAOM IJIAHOB CUJI?

10. [Ins yero mpenHa3HauY€Hbl MEXAHU3MbI CO CTYIEHYAThIM COEIMHEHHEM
KpPYIJIBIX Kosec?

11. Yem oTiiMuaeTcst nepeaToyHOe OTHOUIEHUE OT MepeJaTOuyHOro yncia’?

12. Kak onpenenuTh BEJIMYUHBI JTUHEHHBIX CKOPOCTEH TOUEK KOJIEC U YIJIO-
BBIX CKOPOCTEH KOJIeC MEXaHU3MOB CO CTYNEHYAThIM COEAMHEHUEM KPYTJIIbIX KO-
nec rpadoaHaIUTHYECKUM METOJIOM KMHEMAaTH4eCKOro aHaiu3a?

13. Ha xakue BUbI JE€TUTCS TPEHUE?

14. IlpuBeaute Gpopmyny 3akona AMontoHa-KynoHa.

15. Yto Takoe yrosl 1 KOHyC TpEHUA?

16. laitte onpenenenue ko PUIeHTa MOAE3HOTO ACHCTBUS.

17. Kak onpenensierca BenuurHa cpeanero 3HaueHus KITJ[?

18. Kak onpenensiercsa BenuunHa MrHoBeHHOTo 3HaueHus: KII/?

19. Kak onpenenserca BenuunHa KIIJ[ cocraBHOro MexaHu3ma Ipu Moclie-
J0BaTEeIbHOM COEIMHEHHUH MPOCTHIX MEXaHU3MOB?

20. Kak onpenensiercst BenuunHa KIIJI cocTaBHBIX MEXaHU3MOB MpHU Hapal-
JIENbHOM COEAMHEHUH MPOCTHIX MEeXaHU3MOB ¢ pa3HbiMu KI1/]?

2.3 OCHOBBI CONPOTHUBJICHUSI MATEPHAJIOB
BBenenue

«COHpOTI/IBJIeHI/IC MATCpUAIIOB» ABJBICTCA PA3JACIIOM MCXAdHUKHU I[eq)OpMI/I-
pyemMoro TBCpAoro Tciia, B KOTOPOM paCCMATPUBAIOTCA MCTOABI paCdCTa TUIIOBBIX
3JICMCHTOB KOHCTpYKI_II/Iﬁ Ha IIPOYHOCTD, KCCTKOCTH H YCTOI‘/’I"II/IBOCTB.
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2.3.2 IIporpamma pazaena «OCHOBBI CONMPOTUBJIECHHUSI MATEPHAJIOB)
Beenenue

[lepBoii cTaameil co3gaHusl MaIIMHBI, COOPY)KCHHUS SBISCTCS MPOSKTHPOBA-
HHUE, B MPOIIECCE KOTOPOTO PACUETHBIM IyTEM OMPEIEISIOT pa3Mephl OTAEIbHBIX
DJIEMEHTOB KOHCTPYKUWH. [IpoekTrpyemast KOHCTPYKITUS TOJKHA OBITh HAJE)KHON
B 33JJaHHBIX YCJIIOBUAX (YHKIIMOHUPOBAHUS B TEUCHHE 33aJIaHHOTO CPOKA.

Kpyr 3amad, pemaeMbIx METOAaMH CONPOTUBIICHHUS MaTEPHAIOB, BKIIOYACT
B ce0s 3aaun pacueTa 6€30MacHBIX HArpy30K, OMpPEIesICHUs HAJACKHBIX pa3MepOB
3JIEMEHTOB, 000CHOBaHUS BbIOOpa Hanbosee MOAXOIAIIMX MaTepraoB. s 3Toro
HEOOXOAMMO BBISIBUTH 3aKOHOMEPHOCTH pacHpeeNiecHHss BHYTPCHHUX YCWIHHA WU
COOTBETCTBYIOIIUX MM T€OMETPHUUECKHX W3MEHECHUU B AJIEMEHTaX B 3aBHCHUMOCTH
oT ux (OpPMBI U pa3MepoB, BUJIA, XapaKTepa, MecTa MPHIOKEHHUs, BETUYUHbI U Ha-
MpaBIICHUS] HATPY30K, OMPESIUTh MEPhI H3MEHEHUS YCHIUH U nedopManuii u co-
MOCTaBUTh WX C MEXaHWYECKHMH XapaKTCPUCTUKAMHU PEabHBIX KOHCTPYKIIMOH-
HBIX MaTEpHAJIOB.

OCoOEHHOCTBIO TIOCTAHOBKY 3a/1a4 B CONPOTHUBICHUH MAaTEPHAJIOB SIBIISETCS
IIMPOKasi AKCIIEPUMEHTaIbHas MPOBEpKa IMpeajiaraeMbIX pemeHuid. MeToasl co-
MPOTHUBJICHUS MaTEPHAIOB U3MEHSIOTCS BMECTE C BOSHHKHOBEHHEM HOBBIX 33/1a4 U
TpeOOBaHMIA MPAKTUKHU.

2.3.2.1 O0mme cBeneHus
Buemnue cunbl. Jledpopmanus. [Ipounocts. XKecTkocTs. Y CTOHYUBOCTS.
2.3.2.2 OCHOBHBIC IOHSITUA U ONPeAeICHUSA

Harpy3ku. CocpenoroueHHble HAarpy3ku. XapakKT€pUCTHKA COCPEIOTOYEH-
HOM Harpy3ku. PacnpeneneHHble Harpy3ku. Bunbpl pacnpeneneHHbIX Harpysok.
XapaKTEpUCTUKH PACHPEACIICHHBIX HAarpy3ok. CraTuueckue Harpys3ku. J(nHamu-
YyecKkue Harpy3ku. BHyTpenHue cuiibl. JlomoiHUTENbHbIE BHYTPEHHUE CUJIbI (YCH-
mus). Meron ceuenuil. [IpononbHas cuna. [lonepeunas cuna. KpyTsaumiit MOMEHT.
Nzrubaroniuit MOMEHT.
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[lonsiTue o HanpsbxkeHusx. HanpsikeHHoe cocTtosiHue B Touke. HopmanbHOe
HanpsbkeHne. KacarenbHoe Hanpsbkenue. HanpskeHHoe cocTosiHue Tena. [ 1aBHbIe
riomaaku. ['maBHele HanpsikeHus. JInHelHOe (0AHOOCHOE) HANIPSI)KEHHOE COCTOS-
Hue. [lnockoe (nByxocHoe) HampsikeHHOe cocTosiHue. OOBeMHOE (TPEXOCHOE) Ha-
MIPSYKEHHOE COCTOSTHUE.

KoHcTpykTHBHBIE 371€eMeHThl MeXaHu3MOB U MaiuH. bpyc. O6onouka. [lna-
CTHHA.

OCHOBHBIE THINOTE3BI U JONYIIEHUS. [ MIIOTE3a O CIUIOIIHOM CTPOEHUH TEA.
['unore3a 06 uaeanbHOM ynpyroctu Marepuana. ['unoresa o0 0OAHOPOJIHOCTH Ma-
Tepuasa. ['mnoreza 00 M30TPONMHOCTH MaTepuaina. ['mnoresa MIOCKUX CEUEHUHU.
Jlonymienre o ManocTu aedopmaiuid. JlomyiieHue o JIMHEHHON 3aBUCUMOCTU Me-
K1y nepopManusMu U Harpy3kamu. [IpUHIMN HE3aBUCUMOCTH JEHUCTBUS CHUI
(mpunuun cynepnosuiun). [lpunuun Cen-Benana.

2.3.2.3 PacTsiokeHHe U CiKaTHe

Hedbopmanus pactspkenus. AdcomoTHoe yanuHeHue. OTHOCUTEIbHOE Y-
muHenue. Jlepopmanus cxarus. AOconoTHoe ykopoueHre. OTHOCUTEIbHOE YKO-
pouenne. OTHOocuTenbHass monepeuHas nedopmarus. Kosadgdumument Ilyaccona.
3akon ['yka ais miuacTUUHBIX MaTepuaioB. Moayinb Ipoa0JIbHON ypyroctu (Mo-
IyJb YIIPYTrocTu nepBoro poaa). O6nacTs neiictBus 3akoHa ['yka.

MexaHnnueckue XapaKTepUCTUKU U CBOMCTBa MatepuainioB. OCHOBHbBIE MeXa-
HUYECKHE XapaKTEPUCTUKU: TIpEeJeIbHbIC HaIpPsOKeHUs, TBEPAOCTh, yJIapHas Bs3-
KOCThb. [lmacTuuHbIe KOHCTPYKIIMOHHBIE MAaTepHAIbl. XPYIKUE KOHCTPYKIIMOHHbBIC
Marepualibl. MalonaacTUYHbIle KOHCTPYKIIMOHHBIE Marepuaibl. VcmbeiTanus Ha
pacTsbKeHHe. YCIOBHAs JuarpamMMma pacTsSKEHUN IIaCTUYHBIX MarepuaioB. [Ipe-
nen mnponopuuoHanbHocTu. [lpenen ympyroctu. Ilpegen tekyuectu. Ilpenen
MPOYHOCTU (BPEMEHHOE COIPOTHUBIICHUE). YCJIOBHAas JauarpamMma pacTsHKEHUs
XpYIKUX MaTepuaoB. SBieHue Hakiena. McneiTanue Ha cxxatue. Y CIOBHBIE qua-
IpaMMBbI CXKaTHUs TUIACTUYHBIX U XPYHKHUX MaTepuanoB. TBepaocTs. OnpenencHue
TBepaocTy 1o bpunento. Matepuaiibl, TBEpAOCTh KOTOPBIX ompeaesnsiercs no bpu-
Hemto. Onpenenenue TBepaocTH 1mo Poksemny. Matepuanbl, TBEpAOCTh KOTOPBIX
onpenensercs no Poksemny. CBA3b MKy TBEPAOCTHIO U BPEMEHHBIM COMPOTHUB-
neHueM. Y aapHas Bs3KocTh. OnpeiesieHrue y1apHOU BS3KOCTH.

Jlommyckaemble HampsHKEHUST U 3arachl MPOYHOCTH. JlomyckaeMoe Hampsixe-
nue. [Ipenenvrnoe Hanpsbkenue. Koadduiuent 3anaca npoynoct (Kod3pUIIMEHT
6e3omnacHocTh). CBs3b MEXKIY JOMYCKAEMbIM U MPEIETbHBIM HANPSKCHUSIMU.

PacueTbl Ha TPOYHOCTH NIPH PACTSKEHUHM (CKATUHU). YPaBHEHUE MPOYHOCTH.
[IpoBepouHblii pacueT Ha MPOYHOCTH MPHU pacTsixkeHuu (cxxatum). [IpoexkTHbIC pac-
YeThl HA IPOYHOCTh MPH pacTsokeHuu (cxxatun). [IpenensHas nedopmarnus. Y cio-
BHE JKECTKOCTH. PacueTsl Ha ®KECTKOCTh MPH PACTSHKEHUU (CKATUN).

Craruuecku omnpeaenumbie cucteMbl. OnpeneneHue BHYyTPEHHUX CUJI U Ha-
MPSKEHUNM B CTATUYECKH OTNPEECTUMBIX CUCTEMAX.

Crarnuecku Heompeaeanumbie cucteMbl. OOIIMI METO pelieHus CcTaThye-
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CKHU HCOIIPCACITUMBIX CUCTCM.

HanmeeHHoe COCTOSAHUC TIPU PACTAKCHHUUN (C)KaTI/II/I). HaHpH)KCHI/ISI Ha I'pa-
HSIX OECKOHEYHO Majoro 3jeMeHTa. CBoMCTBa JTMHEHHOIO HaAIIPSKCHHOI'O COCTOA-
HHUA: CyMMad HOPMAJIBHBIX HaHpH)KCHHﬁ, I[CﬁCTBYIOH.[HX Mo IBYM B3aMMHO IICPIICH-
AUKYJIPHBIM IUIOMIAAKaM,; 3dKOH ITIAPHOCTHU KACATCIIbHBIX HaHpH)KeHI/Iﬁ; CCUCHHUC, B
KOTOPOM KACAaTCIBbHBIC HAIIPAKCHHA MaKCUMAJIbHBI.

2.3.2.4 N3ru6 npsaMoiMHeHHOTO Opyca

O6mrue nousatus. M3ru6. banka. Yucteiit u3ru6. [onepeunsiit uzrud. Cuso-
Basi TIOCKOCTh. IIpoctoit (miockuit) u3ru6. Ilpusnaku umcrtoro u3ruba. Heii-
TpasibHbIN cioi. HeliTpanbhas ock. CunioBas nunus. Jedopmaiinsi BOJIOKOH.

Tunet omop. IllapHupHo-oaBWKHAs omopa. Peakius B IapHUPHO-
noABWKHON omope. [llapHupHO-HenmoABMKHAS ormopa. Peakiuss B IIapHUPHO-
HeTnoJBIWKHOU omope. KecTkast 3anenka (3amemieHue). Peakius B KeCTKOM 3a-
nenke. Bo3MoxHbIe BApUAHTHI KPEIJICHUs OQJIKU MPU YCIOBUH, YTO CUCTEMA SIBJIS-
eTcsl cTaTudecku ompenenumoin. OpHomponeTHas (mpoctas) 6anka. KoHconbHas
Oanka (KOHCOJIB).

Mertop omnpeneneHus OMOPHBIX PEaKIUi B cliydae, KOT/la CUCTeMa CTaThu4e-
CKH OIpeJienuma.

Buytpennue cuinoBbie (DakTOphl, BO3HHMKAIOIIUME B IMOMEPEYHOM CEUECHUH
Oayku mpu ee u3rude: M3rubdaroNMii MOMEHT U TonepedyHas cuiia. MeTonuka om-
peneneHus nonepeyHoi cuibl. [IpaBuio 3HaKOB IIPU ONpeeIEHUH BEIUYHHBI T10-
MePEeYHON CUJIBL. DIMIOpa MOMEPEUYHBIX CHJI. METoIUKa MOCTPOCHUS SIIOPHI MOTIe-
peuHbIX cui. MeToauka omnpeneneHus u3rudaroniero MoMenrta. [IpaBmio 3HaKoB
MpU OMNpEJEIeHUH BEJIUYUHBl W3THOAIIEro MOMEHTa. MeToauKa MOCTPOCHUS
AIIOPHI U3TUOAIOIINX MOMEHTOB.

['eomeTpuyueckre XapakTEPUCTUKHU TUIOCKUX ceueHni. CTaTH4ecKrue MOMEH-
ThI Tiomaau. [{enrpanbHabie ocu. MOMEHTBI MHEPIIUU TIJIOCKUX CEYCHUMN: OCEBbIE,
MOJISIPHBIE W IIEHTPOOEXKHBIe. ENuHNIIA M3MEpEeHUsl TUIOCKUX MOMEHTOB HMHEPIIUU.
CBoiicTBa MOMEHTOB HMHEPIMU. [ J1aBHbIE OCH WHEPIMU. | JIaBHBIC IEHTpaTbHBIC
ocu uHepiuu. [71aBHbIE MOMEHTHI MHEPIUU. MOMEHTBHl HHEPIIMU MPOCTEHITUX
HauOoJsiee PacIPOCTPAHECHHBIX TJIOCKUX CEUEHUM: MPSIMOYTOJIbHUKA, Kpyra U Kpy-
TOBOT0 KOJIbI[a. MOMEHTBI COMPOTUBIICHHUS: OCEBBIC U MOJIsipHbIe. OCeBbIe MOMEH-
ThI CONPOTUBRJICHUS MPOCTEUIITNX HAUOO0JIee PACIIPOCTPAHCHHBIX INIOCKUX CEUCHUI
MPSIMOYTOJILHUKA, Kpyra U KpyroBoro Kojblia. [losisspHble MOMEHTBI COITPOTHUBIIEC-
HUS MPU U3TUOE IS Kpyra U KPyroBOTO KOJIbIIA.

Hanpsbxenus: npu uzrude. Pacuersl Ha npodyHocTh mpu usrude. [lnockocth
n3ruba. HampspkeHust B ciioe, OTCTOSIIIIEM Ha HEKOTOPOM PACCTOSIHUU OT HeW-
TpansHOTO (0 3akoHy ['yka). KpuBusna uzornyroi Oanku. KecTKOoCTh cedeHUs
npu u3rube. MakcumasabHbIe HAINPSDHKEHUs TIPU W3THOE. YCIIOBHE MPOYHOCTU MPHU
usruoe.

[Tepememenus npu uzrude. [Iporud 6anku. YToa moBopora ceueHus. Ypy-
rast JIUHUS Oaliku. YpaBHEHUE CBA3W KPUBU3HBI OCH M30THYTOM Oaliku ¢ n3rubdaro-
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MM MOMEHTOM M ECTKOCThIO ceueHus. [IpubmmkenHoe auddepeHnnanbuoe
ypaBHEHHUE HM30THYTOM ocH Oanku. YpaBHEHUE JUIsl ONPEIENICHUs YIya IOBOPOTa
ceueHMs. YpaBHEHUE JIsl ONpEeIeTICHUsI BEIMUUHBI poruba 6anku. Jomyckaemblii
nporud npu pacuerax OAJIKU HA KECTKOCTb.

2.3.2.5 Kpyuenue

YucTeiii cnBur u ero ocooeHHoctu. [Inomaaku yucroro casura. ledhopma-
1y caBura. BenmnunHa KacaTelbHOTO HAIpPsDKEHUs] TPU cABUTE. AOCOIIOTHBIN
(uneMHbIN) caBur. OTHOCUTENBHBIN caBUr. 3akoH ['yka npu casure. Moaynp yi-
PYrocTH BTOpPOro pozaa. PazMepHOCTs MOAYIIS yIPYrOCTH BTOPOrO poja. Y CIOBUE
MPOYHOCTH TIpU cABUrE. JlomyckaeMoe HanpsKEHUE MPU CABUIE, BBIPAXKEHHOE Ye-
pe3 I0IMyCKaeMOe HAIPSIKEHUE TP PACTIKECHUU.

Kpyuenue crepkHst kpyriioro momnepedHoro ceuenus. Jedbopmanus kpyde-
Hus. OCHOBHBIC CBOWCTBA JedopMaliuy KpydeHHs B Mpeiesiax ynpyrux aedopma-
nui (HeaeopMHUpPyEeMOCTh OCH KpYy4YeHHUs; HEM3MEHHOCTbh IJIOCKOCTHOCTU IIOTIe-
PEUHBIX CEYECHUU; TPOMOPUHUOHAIBHOCTh MEXKIY YIJIOM IOBOPOTA CEYEHUS U pac-
CTOSIHHEM OT 3TOT0 CEYEHHs /10 3aKPEIJICHHOTO KOHIIA NUJIMHAPA; TPEHEOPEeKUMO
Majias BeJIMYMHA HOPMAJIbHBIX HANPSOKCHUN Tpu KpydeHuu). OmnpeseneHue Beu-
YUHBI KPYTALIUX MOMEHTOB B IIONEPEYHBIX CEYEHHUSAX KPYyIrjoro crepxHs. llo-
CTPOCHUE AIIOPHI KPYTAILIUX MOMEHTOB.

PacyeTsl Ha MPOYHOCTH U KECTKOCTh MpHU KpydeHuu. KpydeHue Kpyrioro
UTUHIpa. AOCOMIOTHBIA CABUT 3eMeHTa. OTHOCUTENbHBIA cABUT. OTHOCUTEIIb-
HBIM Yroj 3akpyurBaHus. 3akoH ['yka mpu KpydeHUH. DMopa HaMpsHKEHUH 1O Ho-
MIEPEYHOMY CEUYECHUIO LIWIMHApPA. DJIEMEHTApHAs KacaTelibHas cuja. DJIeMEHTap-
HbIA MOMEHT. KpyTsuuii MOMEHT B pacCMaTpUBa€MOM CE€UYeHUU IuiuHapa. OTHO-
CUTEJIbHBIN yron 3akpyuuBaHus. [lonHbll yron 3akpyuuBaHus. KeCTKOCTb Npu
Kpy4eHUHU. 3aBUCUMOCTb HANPsKEHUS OT KpyTsiero MoMmeHnra. Haunbosnbinee Ha-
NPSDKEHUE MPU KPYYEHHUH. Y CIIOBHE MPOYHOCTU NpU KpydeHHHU. CBS3b BEIUUYUHBI
JIOITYCKaeMOIr'0 HANPSDKEHUS MPU KPYYEHHUHM C BEJIMYMHOW JOMYCKA€MOTO Hamps-
YKEHUS IIPU pacTskeHun. PopMyria IS ONpeASIICHU MUHUMAJIbHO JOITYCKaeMOro
JAaMeTpa MUJIMHAPA IPU YUCTOM Kpy4yeHHUHU. Pacuer Ha )KECTKOCTh NPU KPYUYEHUU
(o momyckaeMoMy yIily 3aKpy4MBaHUsI HA €UHUIY JJTMHBI [IWJIUH]IPA).

2.3.2.6 CroxxHOe CONPOTHBJICHHE

[lonsiTHE O TEOpUM NPOYHOCTHU. DKBUBAIEHTHOE JMHEWHOE HAIPSKEHHOE
coctosinue. Teopust HAaUOONBIINX JIMHEWHBIX AedopMalnii (BTOpasi TEOpHs Mpoy-
HocTH). OCHOBHAs MpPUYMHA pa3pylIeHUs MaTepuaa Mo BTOPOM TEOpUU MPOUYHO-
CTU. YCJOBHE MPOYHOCTH MO BTOPOW TEOPUHU MPOYHOCTH. MaTepuansl, 15 KOTO-
pBIX NMPUMEHHMMA BTOpasi TEOpHUs MPOYHOCTU. Teopuss HaMOONBIINX KacaTeIbHBIX
HaMpsHKeHUH (TpeThbst Teopust MpoyHOCTH ). OCHOBHAS MPUYMHA PA3pPYIICHUS MaTe-
puana mo TPETbEW TEOPUU MPOYHOCTHU. Y CIOBUE MPOYHOCTH MO TPETHEW TEOpPUHU
MIPOYHOCTH. Marepuansl, Jisi KOTOPBIX NMPUMEHHMA TPEThsl TEOPUS IMPOUYHOCTH.
OHepretuueckas Teopusi GopMousMeHeHus (4eTBepras Teopust npoyHoctu). Kpu-
TE€pUN MPOYHOCTH 10 YETBEPTOU TEOPUHU MPOYHOCTH. Y CIOBUE MPOYHOCTH I10 YET-
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BEPTON TEOpPUHU MPOYHOCTH. MaTepuanibl, I KOTOPHIX MPUMEHHWMA YeTBEpTas
TEOPHs IPOYHOCTH.

Pacuer OGpyca Ha TPOYHOCTH NMPU OJHOBPEMEHHOM JICHCTBUM HA HETO U3rubda
U paCTSDKEHUS (CXKaTus).

Pacuer kpyrioil 6ankyu Ha MPOYHOCTH MPU OJHOBPEMEHHOM JICHUCTBUU Ha
Hee u3ruba u kpydeHus. [loctpoeHue 3mop U3rudarwImmux MOMEHTOB B JIBYX B3a-
MMHO TMEPNeHAUKYSPHBIX IUIOCKOCTAX. [locTpoeHue pe3ynbTHPYIONMICH SMIOphI
n3rudarnmx MoMeHTOB. OrnpeneneHrne MaKCUMAaJIbHBIX 3HAUY€HHH HOpPMAaJIbHBIX
HaIpsDKEHUH OT M3rnba B OMacHBIX ceueHMsX Oanku. OnpeneneHre MakCUMallb-
HBIX 3HAUYCHHMM KacaTeIbHBIX HAMPSKEHUM OT KPYYCHHUSI B OMACHBIX CEUEHUX Oai-
ku. OnpeiesieHre IKBUBAJICHTHOTO HAMPSKEHUS 110 OJTHOM U3 TEOPUM MPOYHOCTH.

Omnpenenenue BeIUYUHB Ko duilneHTa 3amaca mpouyHocTu (koddduimen-
Ta OE30MaCHOCTH) MIPU TPOBEPOUYHOM pacyeTe OAJIKU TPH OJHOBPEMEHHOM JICHUCT-
BUM Ha Hee U3ruda u KpydeHusl.

2.3.2.7 MecTHbBIC HATIPAKECHUSA

Bunsl MecTHbIX HanpsbkeHuil. Konuentpauus HanpspkeHuid. [IpuyuHbl, BbI-
3bIBAIOLIME KOHUEHTpaUu HanpspkeHui. KoHueHTpatopsl HampsbkeHuil. Homu-
HanbHOE HanpspkeHue. Koadpuuuent konuentpamuu. Teopetnyeckuit ko3puiu-
€HT KOHUEHTpaluu HanpspkeHuid. DGPexkTuBHbIN KOIDPUIUMEHT KOHUEHTpaIuu
HanpspkeHuil. KoHuenTpanus HanpspkeHUM npu pactsokeHuu (cxkatuu). KoHueH-
Tpalus HanpsbkeHuid npu u3rude. KoHIeHTpauus HanpskeHUH Npu KPyUEeHHH.
MeTtoib1 60pHOBI ¢ KOHIEHTPALMEH HAMPSKEHUIA.

KoHTtakTHble HamnpsbkeHus. JlonmynieHus, NpUHUMAEMBbIE TIPU ONPEIEICHUN
BEJIMYMHBI KOHTAKTHBIX HANPSDKEHUM IPU CXKATUM JBYX IIAPOB U MPU CKATUU
JABYX LIWJIMHAPOB, COIIPHUKACAIOIIUXCS MO oOpa3zyromeid. Popmysisl 1 onpesesie-
HUsI BEJIMYMHBI MAKCUMAJIBHBIX 3HAYCHUW KOHTAKTHBIX HAIPSKECHUW IIPU CHKATUU
JBYX IIAPOB U MPH CKATUU ABYX LIMIUHIPOB, CONMPUKACAIOMIMXCA 110 00pa3yromieit
BHEIIHUM U BHYTPEHHHUM 00Pa3oM.

Hanpsixenus cmsatus. @opmyiia Ui ONpenesieHUs HaIPSKEHUS CMATHSL.

2.3.2.8 IIpoyHOCTH MaTEepPHAJIOB NIPH NEePEMEHHbIX HaNlPSXKEHUSIX

OcHOBHbBIE TIOHATHSA 00 YCTaJIOCTHOM MpodHOCTH. l{uKinnmdeckue Harpys3Kw.
Hukn nanpsixkenu. Yactora nuameHenus: HanpsokeHui. [lepuon nukna. Xapakrep
pa3pylIeHuss MaTepralia Mpu BO3ICHCTBUM HA HETO [UKJINYECKUX HATPYy30K. Y CTa-
J0CcTh MaTepuana. [{uknnueckas MPOYHOCTH (BBIHOCIUBOCTH). [Ipemen BbIHOCIH-
BocTH. OCHOBHBIE MTapaMeTphl LIMKJIA. MakcuManbHOE HaNpsHKEHUE HKKiIa. MuHU-
MaJIbHOE HampspkeHue nukina. CpenHee HanmpsDKEHUE LUKIA. AMIUIMTYJA LUKIIA.
Koadppunment acummerpun mukina. Cummerpudnbiii muki. [lyascupytromuii (ot1-
HyJIeBOM) UK. [TocTOsTHHOE HaNpsHKEHHE.

[Ipenen BEIHOCIMBOCTH MPU CUMMETPUYHOM IHKIiIe. KpuBasi BBIHOCIMBOCTH.
bazoBoe umcno mukios. Ilpenen BeiHOCHMBOCTU. JloiaroBedHoCTh. IlpenenbHble
MKl HaNpspDKeHu. J[narpamMmma npeaenbHbIX HanpspbkeHu. [1ogo0HbIe ITUKITEL.

@DaKkTOpHl, BIUSIOIIME HA BEJIUUYUHY MPEEIa BBIHOCIUBOCTH. BiausHue KOH-
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LHEHTPALMK HaNpsiKeHUH. DPPeKTUBHBIA KOIDPUIUEHT KOHIIEHTPALIMK HATIpsIKe-
HUM.

Teopetnueckuit KOdOPUIIMEHT KOHLUEHTPALUMU HAMpsKEHUN. 3aBUCUMOCTh
MEXAY TEeOpeTHUYeCKUM M 3PGEeKTUBHBIM KOIPPUIMEHTaMH KOHIIEHTPALMU Ha-
npspkeHnil. KoapuuueHt 4yBCTBUTENBHOCTH MaTepuala U KOHLIEHTpAlMU Ha-
npspkeHuil. B3auMocBsa3b MeXa1y NMPOYHOCTHIO CTAIM M €€ YYBCTBUTEIBHOCTBIO K
KOHIEHTpaIMy HamnpspkeHud. BnusHue aOcomoTHRIX pa3MmepoB jeranu. Mac-
mTaOHbl  (akTop (KodhdUIMEeHT BIUSHUA aOCOMIOTHBIX Pa3MEPOB CEUYEHUS).
[TprunHbl BAUSHUS a0COMIOTHBIX pa3MEPOB JETald Ha BEIMYHMHY Ipeiesia BhIHOC-
JUBOCTH MaTepuaia 3Tod jAeTanu. BrnusiHue coctosHus moBepxHocTH. [IpuunHbI
BJIUSIHUSL COCTOSIHMSI TIOBEPXHOCTU JETaIM Ha BEJIUYHUHY Ipejiesia BEIHOCIMBOCTH
Matepuaia 3toi neranu. KosadduumeHTt coctosnus noepxHoctu. O6mmil korg-
(GULMEeHT U3MEHEHUs MpeJiena BHIHOCIUBOCTH NP CUMMETPUYHOM IuKie. [eict-
BUTEJIBHBIN MpeJIeN BHIHOCIUBOCTH JIETaH.

PacueTsl Ha MPOYHOCTH MpHU MEepeMeHHbIX HamnpsikeHusx. [lopsaok pacuera
AJIIEMEHTAa KOHCTPYKIUHU, HAXOMSIIEWCs MojA NEeHCTBUEM MEPEMEHHBIX HArpy3oK.
Koaddunment 3anaca npounoctu (kodphuieHT 6e30macHOCTH) 10 HOPMaJIbHBIM
HaMpsDKEHUSIM 1pu cuMMeTpuyHoM 1ukie. Koadduument 3amaca npoyHOCTH 1O
KacaTelbHbIM HANpPSDKEHUSIM NpU cuMMeTpuyHoM Iukie. KoadduuueHnt 3anaca
MPOYHOCTH TPU CIOKHOM HAIPSKEHHOM COCTOSIHUM MPU CUMMETPUYHOM ITUKJIE.
KoadummenTsl, xapakTepusyomiye 4yBCTBUTEIbHOCTh MaTepuaia K aCHMMETPUN
nukia. Koadgduuuent 3anaca npoyHOCTH MO HOPMAJbHBIM HAIPSKEHUSIM MPU He-
cumMerpuuHoM 1ukie. Koadduiment 3anaca nmpoyHOCTH MO KacaTeNbHBIM Ha-
NpsDKEHUSIM NpU HecuMMeTpuyHoM nukiie. KoadduimenT 3anaca npoyHoctu mnpu
CJIOKHOM HAIpPs’KEHHOM COCTOSIHUM MPU HecuMMeTpuuHoM 1ukie. Koaddumuent
3armaca MPOYHOCTH MO HOPMAJIbHBIM HANPSKEHUSM IMPU CONPOTUBIECHUU TIIACTHU-
yeckuM aepopmanusaM. KoadduimenT 3amaca mpoyHOCTH MO KacaTeIbHbIM Ha-
NPsDKEHUSIM TIPU CONPOTHUBIICHUM IacTuyeckuM nedopmanusam. Kosadouuument
3amaca IpOYHOCTU MO COMPOTHUBICHUIO MIACTUYECKUM JepopMalusM MpH CIOXK-
HOM HaNps>KeHHOM COCTOSIHUU.

2.3.3 Bonpocsl /I CaMONPOBEPKH

1. [lepeuncnure KpuTepuu paboOTOCIOCOOHOCTH JETAIIH.

2. YeM OTIMYAOTCA BHENTHUE HArpy3KU OT BHYTPEHHUX CHJI?

3. Ilpy moMouy Kakoro MeToJa ONpeAENSIIOTCS BHYTPEHHUE CUJTIbI?

4. Kakue (hakTopbl HE YUUTHIBAIOT OCHOBHBIE TUIIOTE3bl U JOMYLIEHUS, PHU-
HAMAEMbIE B COIPOTUBIIEHUU MaTE€pUaIOB?

5. UTo Ha3bIBAETCS HANPSHKEHUEM B MONEPEUYHOM CEUEHUM CTEPIKHS MPU ETO
PACTS)KEHUH WIH IIPU €T0 CKaTHH ?

6. HazoBrTE OCHOBHBIE MEXAHMYECKHUE XaPAKTEPUCTUKH MaTEpHUaa.

7. Kakum 006pa3oM nmpou3BOAUTCS UCIIBITAHUE 00pa3iia Ha pacTskeHue?

8. Uro npexacrapisgeTr co00il yclioOBHAs [UarpaMMa pacTsHDKEHHs! TUTACTUYHBIX
MaTepraioB U KAKOBBI XapaKTEPUCTUKHU €€ OTAEIbHBIX YYaCTKOB?
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9. Uro npencrapisier co00M MOAYIb MPOAOIBLHON YIIPYTrocTH?

10. Yem oTimnyaercs yciOBHas AuMarpaMMa pacTsSIKEHUsS XpYNKHX Marepua-
JIOB OT YCJIOBHOM AMarpaMMbl pacTsKEHUs MIaCTUYHBIX MaTepruasoB?

11. JIns xakux marepuaioB ONpeesieHue TBEpJOCTH Marepuana Mpou3BO-
auTcs o Mmeroay bpuHHens, a ang kakux - mo metony Poxseria?

12. Yro Takoe ygapHas BI3KOCTh?

13. B kakux onopax peaxiuio JeIsIT Ha COCTABISIONINE 110 OCSIM, a B KaKOH -
HeT?

14. KakoBbl BO3MOKHbBIE BapUaHThl KperieHus: 0anku (BO3MOXKHOE coueTa-
HUE onop OAJIKK) MPU YCIOBUU ONPEAETUMOCTH CUCTEMBbI ?

15. Kaxoii u3ru0 Ha3bIBAE€TCS YUCTHIM, a KAKOH - MONepedHbIM ?

16. Kakast ninockoCcTh Ha3bIBAETCS CUIIOBOM ?

17. Kakoli coil Ha3bIBa€TCSl HEUTPAJIbHBIM ?

18. Kakas och Ha3pIBa€TCS HEUTPAIHHOM ?

19. Kakum o0pa3zoM onpenessioT peakliuy B O1opax JIBYXOMOPHBIX OaJloK?

20. KakuM 00pa3oM onpenesnsitoT peakliui B ONope KOHCOIbHOU Oanku?

21. Kakum o0Opa3oM CTpOSITCS AMIOPHI MOMEPEYHBIX CUJI, AEHCTBYIONIMX Ha
Oanky?

22. KakuM 00pa3oM CTpOSTCS 3MIOPbl U3rHOAIOIUX MOMEHTOB, JEHCTBYIO-
ux Ha O6ayky?

23. Kakoe conpoTUBIICHUE HA3bIBAIOT CJIOKHBIM?

24. B yeM 3akiItoyaeTcs 3ajaya TeOpUid MPOYHOCTH?

25. Kakue Teopru MPOYHOCTH CYIIECTBYIOT?

26. Kak B ciydae IUIOCKOrO HaIpsS>KEHHOTO COCTOSIHUS HAaWTH SKBUBAJICHT-
HbIE HAMPSHKEHUS 110 TPEThEW U YETBEPTOM TEOPUAM MPOUYHOCTH ?

27. IloueMy CyIIECTBYIOT HECKOJIBKO TEOPUI TPOYHOCTU?

28. Kakue HanpsKeHrs Ha3bIBAIOT MECTHBIMH U KaK UX ONPEAENSIOT?

29. Kakue BUIbl MECTHBIX HANPS)KEHUN CYHIECTBYIOT?

30. UTo Ha3bIBAIOT KOHIIEHTPAIIMENH HATIPSI)KEHUIN?

31. Yto Takoe KOHLIEHTPATOp HAPsIKEHUS ?

32. Kakoe HanpsiKeHUE Ha3bIBalOT HOMUHAJIbHBIM ?

33. Yro Ha3bIBAIOT TEOPETUUECKUM KOA(DPUIIMEHTOM KOHIEHTPALMH Ha-
MIPSIKEHUIN?

34. Yro Ha3biBatOT 3 (HEKTUBHBIM KOI(PPUIMEHTOM KOHLEHTPAMU HaIps-
KEHUN?

33. Kak onpenenutsb KO3)PUIUEHTH KOHLIEHTPAUHU (TEOPEeTUUECKU U 3-
(beKTUBHBII)?

34. Kakue HanpsKeHUs Ha3bIBaIOT KOHTAKTHBIMHU U KaK ONpPEIEIUTh UX Be-
JTUYUHY?

35. Kakue Harpy3Ky Ha3bIBalOT UKIMYECKUMMU?

36. KakoBbI OCHOBHBIE XapaKTEPUCTUKHU LKA ?

37. Yto Ha3bIBAIOT IPEIEIOM BHIHOCIUBOCTH MaTepuasa’?

38. Kak npenen BRIHOCIMBOCTH CBSI3aH € MPEACIIOM IPOYHOCTU?
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39. Kak cTpouTcst KpuBasi BHIHOCIMBOCTH MaTepuana (kpusas Bemnepa)?

40. Yto Ha3bIBAIOT OTPAaHUYEHHBIN MpEe BBIHOCIUBOCTH?

41. Kakue (hakTopsl, BIUSAIOT Ha BEJIMYUHY Mpe/iea BBIHOCIUBOCTH ?

42. Kak ompeaenutb BeIUYUHY Kod(dduimeHTa 3amaca NPOYHOCTH MPHU
CUMMETPUYHOM IUKJIE [0 HOPMAJIbHBIM HAMPSKEHUAM?

43. Kak ompeaenutb BeIUYMHY Kod(dduilmeHTa 3amaca NPOYHOCTH MpPHU
CUMMETPUYHOM IUKIIE M0 KaCaTeIbHBIM HAMPSKEHUAM?

44. Kak ompeaenuTb BeIUYUHY Kod(dduilmeHTa 3amaca NPOYHOCTH MPHU
CUMMETPUYHOM LIUKJIIE?

45. Kakue mMeponpusTHs MPOBOIAT JJisl MOBBIIMICHUS COMPOTUBIEHUS YCTa-
JIOCTU MPOEKTUPYEMBIX JIeTaneil?

46. B ueM 3aKirouaeTcs pacyeT JeTajlell Ha CONPOTUBJIEHUE YCTAIOCTH?

2.4 llepenaTouyHbie MEXaHU3MBbI ¢ KPYIJIBIMH KOJIECAMH
BBenenue

Lenpro nzyuenus pasaena «llepenarounpie MEXaHU3MBbI C KPYIJIBIMUA KOJIE-
caMu» SIBIIE€TCS NMPUOOpPETEHUE CTYJEHTOM CYMMBI 3HAHUN M HAaBBIKOB, HEOOXO-
JUMBIX JUUIsl TOTO, YTOOBI OH MOT, UCXOsl U3 3a/IaHHBIX YCIOBUNA pabOThl MEXaHU3-
Ma, UCIOJIb3Yysl OTpaOOTaHHbIE METO/BI, TpaBUiIa U HOPMbI IPOCKTUPOBAHMUS, pac-
CUMTATh U CIIPOEKTUPOBATH 3JIEMEHTHI IPUBOJIOB MAIIMH C HaubOJee paloHalb-
HBIMU [TapaMETPaMH.

2.4.1 JIutepaTtypa

1. Auypves B.U. Cnpasounux xoucmpykmopa-mawurnocmpoumens. T.1. -
M.: Mawunocmpoenue, 1994. - 728 c.

2. Aunypves B.U. Cnpasounux xoHcmpykmopa-mauwiunocmpoumens. 1.2. -
M.: Mawunocmpoenue, 1994. - 560 c.

3. Auypves B.U. Cnpasounux xoucmpykmopa-mawunocmpoumens. T.3. -
M.: Mawunocmpoenue, 1994. - 558 c.

4. bopucos C.U., 3yeB @.I'. OCHOBBI TEXHUYECKOW MEXAHUKHU U JIETAIH ME-
XaHU3MOB IIpuOOPOB. - M.: Mammnoctpoenue, 1977. - 344 c.

5. I'vpun B.B. Ilpuxknaonaa mexanuxa. Yuebnoe nocobue. — Tomck: H30.
Iy, 2002. — 172 c.

6. I'ypun B.B., 3amamun B.M. Pacuem u xoncmpyuposaHrue Y3108 u 0ema-
Jietl MauuH (0151 MAQUUHOCMPOUMETIbHLIX cheyuaivbHocmell): YuebHoe nocodue. —
Tomck: U30. TI1Y, 2003.— 283 c.

7. I'ypun B.B., 3amamun B.M. Pacuem u xoncmpyuposaHrue y3108 u 0ema-
Jed mawun (018 MawuHocmpoumenbHulx cheyuaivhocmeti): Cnpagounoe noco-
oue. — Tomck: U30. TITY, 2003.— 244 c.

8. /lynaes 11.®@. Koncmpyuposanue y3n068 u oemanei mawut. - M.: Boicut.
wxk., 1978. - 352 c.

9. /lynaeg I1.®., Jlenuxos I1.A. Koncmpyupogarue y3108 u 0emanei MauiuH.
— M.: Boicw. wk., 1985. - 416 c.
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10. WHocunesuu I'.b. u gp. [lpuknagnas wmexanuka /I'.b. Mocunesuuy,
I'.b. Ctporanos, I'.C. Macnos. - M.: MammnocTtpoenue, 1985. - 564 c.

11. Wocunesuu I'.b. u gp. [puknagnas wmexanuka /I'.b. Hocunesuuy,
I'.b. Ctporanos, I'.C. Macnos. - M.: Beicui. mk., 1989. - 352 c.

12. Mocunesuu I'.b. Jletanu mamuH. - M.: Mamunoctpoenue, 1988. - 358 c.

13. Kpamxuii cnpagoyHux KOHCmMpyKmopa HecmanoapmHuo2o 0060py008aHusl.
T.1 /B.U. bBaxymenko, B.A .boumoapenxo, C.H. Kocopyxkos, C.A. Ammunuc,
FO.B. bepcenes, FO.1l. Boponyos, B.U. Komapos, A.B. Kyopssyes, JI.11. Jlagposa,
O.P. Muxanesa, C.A. Heysemaes, B.U. Ilasenves, I'.D. Csanos, B.b. Ceeunukos,
O.H.Tunnukos, B.H @unawun. - M.: Mawunocmpoenue, 1997. - 544 c.

14. Kpamxuii cnpagoyHux KOHCmMpyKmopa HecmanoapmHuo2o 0060py008aHusl.
T.2 / B.U baxymenxo, B.A. bBonoapenxo, C.H. Kocopyxos, C.A. Ammunuc,
FO.B. bepcenes, I0.I1. Boponyos, B.U. Komapos, A.B. Kyopssyes, JLII. Jlasposa,
O.P. Muxanesa, C.A. Heysemaes, B.U. [lasenves, I'.D. Csanos, B.b. Ceeunukos,
O.H. Tunnukos, B.H. @unawun. - M.: Mawunocmpoenue, 1997. - 524 c.

15. MameB M.M. u ap. Teopus MexaHW3MOB M MalllMH U JE€Tajld MAaIlWH
/M.M. Mamues, E.A. Kpackosckuii, I1.A. JleGenes. - JI.: MammHocTpoeHue,
1980. - 512 c.

16. Ilpuxnannas mexanuka /B.M. Oceukuii, b.I'. I'op6aues, I".A. obpo-
6op-ckuii, H.C. Ko3nosckuii, E.1. Mouceenko, I'.B. Msacuaukos, B.C. IlepeBanos,
N.H. ®anpk. - M.: MammHocTtpoenue, 1977. - 488 c.

17. Tapabacos H.J[., Yuaes I1.I'. I[Ipoexmupogarnue demanetl u Y3108 Mauiu-
HOcmpoumenvHulx KoHcmpykyuu. - JI1.: Mawunocmpoenue, 1983. - 240 c.

18. Yepnascxuui C.A. u op. Ilpoekmuposanue mexanHuweckux nepeoay /
C.A. Yepnascrxuu, I'.A. Cnecapes, b.C. Kozunyes. - M.: Mawunocmpoenue, 1984.
-558 c.

19. Yepnunescxuii /I.B. Kypcosoe npoekmuposanue demaneti Mauiun u me-
xanuszmos. - M.: Boicwi. wik., 1980. - 240 c.

20. Lleunoaum A.E. Kypcosoe npoexmupoganue demaneti mawiutn. - M.:
Buicw. wik., 1991. - 432 c.

Ilpumeuanue: Kypcusom @videneHa 0ONOJHUMENbHA TUMepamypd.

2.4.2 Ilporpamma pasznena «llepegaTouHble MeXaHM3MbI ¢ KPYIJIbIMU
KoJIecaMm»

BBenenue

[Ipuctynas k u3zydenuro pasuena «llepenatounple MEXaHU3MBI C KPYIJIBIMU
KOJIECAMU», TIPEXK/I€ BCET0, HEOOXOAUMO YSCHUThH €r0 OCHOBHYIO 3aauy U CBS3b C
IpYTMMH pa3jenamMu Kypca, a Takke ¢ APYTUMH OOIIETEXHUYECKUMU U CIielralb-
HBIMU JUCLHUIUIMHAMMU.

B pa3znene «llepenarouHble MEXaHU3MBI C KPYIJIBIMH KOJIECAMU» CTYIEHT
JOJKEH O03HAKOMMTBCS C MPUHLIMIUAIBHBIMA OCHOBAMH pacyeTa U IMPOEKTHUPOBA-
HUA IEpead MEXaHUYECKUX IPUBOJOB MAIINH. PallMOHAIBHO CIPOEKTUPOBAHHBIN
Y MPaBUJIBHO M3TOTOBJIEHHBIN MPUBOJ JTOJKEH OBITH J0JITOBEYHBIM, PEMOHTOIPH-
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roadbIM, 3KOHOMHUYHBIM B OKCILTyaTalluH, 0e30IacHBIM Ipu O6CJIy}KI/IBaHI/II/I u
HMCTh MMHHUMAJIBHO BO3MOKHBIC Fa6apI/ITBI.

C YUCTOM OJHOTO MJIM HCCKOJIBKUX BBIHICIICPCUHHUCIICHHBIX KPUTCPHUCB U BC-
ACTCA pacucT, OCJIb KOTOPOTO - OIIPCACIICHUC Pa3MCPOB JJICMCHTOB IICpCcaaq Ipu-
BOJa. HpI/I 9TOM PaCYCThI HCO6XOI[I/IMO YBA3bIBATH C 3KOHOMHWYCCKUMU Tpe60Ba-
HHUAMH, TaK KaK ACTaIU JOJIKHBI OBITH pa60TOCHOCO6HBI B TCUCHHC BCCIO 3aJaH-
HOT'O CpOKa CJ]y}K6BI P MUHUMAJIBHBIX 3aTpaTaX Ha UX U3IrOTOBJICHUC U 3KCILIYya-
Taluro.

2.4.2.1 ©OpukuMOHHbBIE NIEpeIavYn

OpukiuonHas nepeaaya. [Ipuninun padotsl GpukuMoOHHON nepenaun. Pas-
HOBUAHOCTU (PUKIMOHHBIX nepenad. JloctonHcTBa GpuKIMOHHBIX nepenad. He-
J0CTAaTKU PPUKIMOHHBIX Tiepenay. O6acTu npuMeHeHus (PPUKIIMOHHBIX Mepeaay.

OpukiMoHHble BapuaTopbl. [IpuHIMN AedcTBUS (PUKIIMOHHBIX BapuUaTo-
poB. Obnactu npuMeHeHUs] GPUKLUOHHBIX BApUATOPOB.

Kunematuka gpuxkunonnoit nepepauu. Koadduumenr ckonbxenus. Ilepe-
JaTOYHOE OTHOIIEHHE (PPUKIMOHHOW LHIMHIpUYecKoi nepenaun. IlepenaTounoe
OTHOIIEHHE KOHUYECKOW PPUKIIMOHHON Mepeaadn.

Yeunus Bo QpuKIMOHHBIX Niepenadax. MoMeHT conpoTtuBieHus. [lonesnas
OKpyXxHasi cuna. Ycunue npuxkatus katkoB. KIIJ[ ¢ppuxunoHHBIX nepenay U Ba-
puaTopoB. Byl moBpexaeHus 3JIeMEHTOB (DPUKIIMOHHOMN NIepeiayn.

Kpurepun paborocnocobHocTH (ppUKIMOHHON mepenayn. Pacuer ¢ppukuu-
OHHOM Tepeaaur Ha MPOYHOCTh MO KOHTAKTHBIM HampsbkeHusM. Pacuer puxiu-
OHHBIX Mepead Ha U3HOCOCTOMKOCTb.

2.4.2.2 PemeHHbIe nepeaaun

Knaccudukanus pemeHHbix mnepeaad (o ¢opmMe MNONEPEUHOTO CEYCHUS
pemusi). Tunsl npuBoanbix pemHeil. Kinunossie pemuu. Ux pasnoBuaHoctu. Jloc-
TOMHCTBA peMEHHbIX nepenad. Hemoctatku pemeHHbIX nepenad. O01acTu npume-
HEHMS PEMEHHBIX IIepeay.

I'eomerpust pemenHo nepenaun. [IpuHnun aeiCcTBUS pEMEHHON IIepeaadu.

Yewins B BETBAX PEMEHHOM Iepelauu IIPU XOJOCTOM XOJe. YCuius B pe-
MEHHOM Ilepejiaue MoJ Harpy3Kou. YIpyroe CKoiabXeHue. J[yru CKoJbKeHus. YT-
Jbl CKOJIbKeHUs. bykcoBanue. Hatsokenue BerBed peMmHs. HanpsbkeHus B peMHe.
Kunematuka pemenHbix nepenad. IlepenaroyHoe OTHOIIEHUME PEMEHHOM mepena-
4.

OcHoBHBIE KpUTEpUH PAOOTOCIIOCOOHOCTH PEMEHHOM IMepefauu: TAroBas
CIIOCOOHOCTh M JIOJTOBEYHOCTH peMHeil. PacyeT miockopemMeHHOH mepenayu 1o
TATOBOW CIOCOOHOCTU. PacyeT KIMHOPEMEHHOH Mepelayu Mo TATOBOM CIIOCOOHO-
ctu. Pacyer peMHs Ha LUMKIIMYECKYIO JOJITOBEYHOCTD.

KITJI pemenHoil mepenaun. JlaBneHHs Ha Bajibl B PEMEHHBIX Iepeayax.
[IIxknBBI peMEHHBIX IIEpeaay.
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2.4.2.3 llennblie nepeaaun

O6nactu mpuMeHeHus IenHbIX nepenad. Kmaccudukanus nenei mo ux Ha-
3HaYeHUI0. Pa3HOBUIHOCTH NPUBOJHBIX Ieneid. KOHCTpyKuus pOIMKOBOW MpH-
BOJIHOM 11eni. MapKUpOBKa pOIMKOBBIX MPUBOIHBIX LETICH.

3BE3104KHU LIEMHBIX Nlepenad. MaTepualsl AeTalei [ene u 3Be3/104€K.

Kunematuka 1ienHoit nepeaayu.

Yewnus B uennoi nepegaue. OxkpyxHoe ycunue. Cuina HatspkeHus. [[una-
MHUYECcKas Harpys3ka. [[puunHa nosiBneHus JUHaMUYeCcKol Harpy3ku. Harpyska Ha
BaJIbI LIETHOM Tiepenaunr. OCHOBHBIE MTapaMeTpPhI LIEMHOW Nepeaadn.

Bun moBpexaeHuil snemMeHTOB IienHoi mnepenauu. Kputepuu paboTocmo-
COOHOCTH LIETTHOM MepeIayu.

[Topsimox TpOeKTHpPOBaHUS LEMHOM mepeaadn (10 M3HOCOCTOMKOCTU dJie-
MEHTOB Iepe1aun).

Metoapl peryaupoBKM HaTsKeHUs LenmHou mnepenaun. CrmocoObl cMa3Ku
LIETHOM IIepelavn.

2.4.2.4 3y0uaTplie HMIIMHAPUYECKHE NIepeaadH

O6mue cBepenus. O6nactu npumenenus. PaznoBuaHocTH 3y0UaThIX mepe-
nad. JlocronHcTBa 3y04aThX Mepefady Mo CPaBHEHUIO C MepeAavyaMu APYruX BH-
noB. HenoctaTku 3y04aThix nepeaad.

3y6uatoe 3auerenue. lllecrepusa. Koneco. Teno 3yOuaToro koneca. Benery
3youaroro kojeca. [Ipoduib 3yd6a. OcHOBHOM 3akoH 3auemieHud. [lepenaTounoe
OTHOIIEHHE. Y CIOBHE MOCTOSIHCTBA MepelaTouHoro otuouieHus. Ilomtoc 3anemne-
Hust. ConpsiKeHHbIEe TPOQPUIIH.

DBOJIBBEHTHOE 3all€IUIEHUE. OBOJBBEHTA. OJBOJIOTAa. OCHOBHAs OKpYX-
HOCTb. Pamnychl KpUBHU3HBI HBOJIbBEHTHI. JIMHMS 3alleruieHus. YTOJ 3aleIuieHus.
DOBOJIBBEHTHOE 3allCIUICHUE C KPYIJIBIMU KojecaMu U ero cpoiictBa. HauanbHbie
OKPYXHOCTH. B3auMOCBsI3b HaYaIbHOW M OCHOBHOM OKPY>KHOCTEH 3BOJIbBEHTHOT'O
Kpyrioro koieca. MexoceBoe pacctostHue. [llar mo ocHoBHON okpykHOCTH. KO-
sbdunmient nepexpoitusa. HMcexoausii kouTyp. IlapameTrpsl MCXOIHOTO KOHTYpA.
Mopynb. BzanmocBsi3p Mexay MoaysieMm U maroM. OKpyKHOCTh BraguH. OKpyx-
HOCTh BepiuH 3y0a. 3y0. ['omoBka 3y0a. Hoxkka 3y6a. YrioBoit mar. OkpykHas
tonmuHa 3y0a. OkpyxHas mupuHa BrnaauHbl. OkpyxHOW mar. OKpyKHOU MO-
nynb. JlenurenbHas OKpY>KHOCTb. [lenurenbHbiil Moayib (Monyins). IlepenaTounoe
yuciio. OnpeneneHrue reoMeTpUuYecKuX napamMeTpoB 3BOJIBBEHTHOW HUIMHApUYE-
CKOM mpsAMO3y0oil mepeaaun yepe3 MOYJib, YUCIO 3yObeB LIECTEPHU, MepeaaToy-
HO€ YKCJIO U YTOJI 3aleIUICHUS.

MeTtonbl n3rotoBieHust 3youaTsix kKosuec. Metoj konupoBanus. Metoz 00-
KaTKH.

Kocozybas nununaapuueckas nepenada. OOpazoBaHue OOKOBOUW MOBEPXHO-
cTH 3y0a Koco3yboro koseca. [lone 3auennenus. denurensuas nuuug 3yoa. [enu-
TEJIBHBIM yroJl HaKJIOHA JIUHUM 3y0a. [lenuTenbHblil okpykHOU miar. HopmanbHbIi
mar. Cs3b MEXAY OKPYKHBIM M HOpMalibHbIM Iiaramu. OceBoii mar. CBsi3zb MeX-
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Iy HOpMaJbHBIM M OCeBbIM ImaramMu. OKpy>kHOM Moaynb. HopManbHBII MOAYIIb.
CBs13b MEXKy HOPMaJIbHBIM, OKPY>KHBIM U OCEBbIM MOAyssiMHu. OnpeneneHue me-
’KOCEBOI'0 PACCTOSIHUS, IUAMETPA IETUTEIbHON OKPYKHOCTHU, IUAMETPa OKPYKHO-
CTH BEpIIMH, IMAMETPa OKPYKHOCTU BMAJHH Yepe3 HOPMAJbHBIM MOAYNb, YHCIIO
3yObeB IIECTEPHU, MEPEAATOYHOE YKCIIO U JACIUTEIbHBIN yroJl HAaKJIOHA JTUHUH 3Y-
6a. KoadduuueHnt nepekpriTus Koco3yOoi nuiamHapuyeckon nepepauu. [lomyye-
HUE MPAMO3Y00i HUIMHIPUUECKON Nepeiaun, SKBUBAJIEHTHON KOCO3yOOH LMIMH-
JIpUYecKoi nepeaade. JKBUBAIIEHTHOE YHCIIO 3yObeB.

[leBponHas nepenaya. OCOOEHHOCTH €€ TEOMETPHH.

Cuna B 3alleIUICHUH 3BOJIbBEHTHON LMJIMHIPUYECKON MPsAMO3y0oil mepena-
y. OnpeneneHne COCTaBISAIONIMX CUJIBI B 3alCTUICHUU Yepe3 KPYTAUIUH MOMEHT
Ha 1IiecTepHe (WM Ha KoJiece) U TeOMeTpUUeCKre apaMeTphl mepeadm.

Bunpl paspymienuii 3yObeB: KOHTAaKTHOE BbIKpaIllMBaHUE, aOpa3uBHBIN H3-
HOC, 3ae/laHue, TUIACTUYECKUN CABUT, OTCIIaUBAHME MOBEPXHOCTHBIX YaCTHUIl MaTe-
puaina 3y0a, u3noM (yCTaJIOCTHBIN U OT EPETPy30K).

Matepuaiibl 3y0UaThIX KOJEC U UX TepMHUUYECKas WM XUMHUKO-TepMHUUYECKas
o0OpaboTka. Jlomyckaemble KOHTaKTHbIE HampsbkeHUs. Jlomyckaemble HanpsKEHUs
u3ruba JiJisi HepeBepCUBHBIX Mepeaad. JlomyckaeMble HaNpsKeHUs U3ruda Juis pe-
BepcuBHbIX nepenad. HomunanbHas Harpyska. Pacuernas narpyska. Koaddunu-
eHT Harpy3ku. CocTtapisomue kodpduimenta Harpy3ku: KodhPuIimeHT Hepas-
HOMEPHOCTH paclpelie]IeHUus] Harpy3Kku, Kod(pQPUUUEeHT AUHAMUYHOCTH, KO3(Pdu-
IIUEHT, YYUTHIBAIONINI OJHOBPEMEHHOE ydacTue B Mepe/laye Harpy3kd HECKOJIb-
KHUX Tap 3yObeB.

PacueT Ha KOHTaKTHYIO MPOYHOCTh AKTUBHBIX MMOBEPXHOCTEN 3yObeB. Y CIlI0-
Bue mnpouHoctu. ®opmyna ['epua. HopmanbHas cuna B 3auersieHuu. Pagmychbl
KpUBU3HBI 3BOJIbBEHT. [IprBeaeHHbIN paguyc KpuBU3Hbl. DopMyiia ajis onpejaene-
HUSL MUHUMAJIBHO JOMycKaemMoro nuamerpa lecrepHu. dopmyna nns ompenene-
HUSI MUHUMAJIBHO JIOITYCKaeMOI'0 MEKOCEBOTO PACCTOSIHHUS.

Oco0eHHOCTH pacyeTa IBOJIbBEHTHON KOCO3y0Oi MUIMHAPUYECKON mepe/a-
Y1 Ha KOHTAKTHYIO TPOYHOCTb.

PacueT 3y0beB 3BOJIbBEHTHOM MWJIMHIPUYECKON MPSAMO3yOOi mepenayu 1o
M3TMOHBIM HaMpsDKeHUsIM. Y clioBUe ipoyHocTH nipu u3rude. Cocrapistonias HOp-
MaJbHOM cuiibl, u3rudaromas 3y0. Cocrapisiomas HOPMaIbHOW CHJIIbI, COKMMAlO-
mas 3y0. OmacHoe cedyeHue npu uruoe. Mzrudaromniuii MOMEHT, JeHCTBYIOIIUN Ha
3y0. dopmyna Ay onpeneneHus HalpsHKeHUH u3ruba B onacHoM cedyeHuu. Pop-
MyJia JJig ONpeNleNICHUs] HanpsbKeHU cxxaTus B 3yoe. Dopmyna sl onpeaesieHus
CyMMapHOTO HOMHHAJILHOTO HANPSKEHUsI Ha pacTsIHyTou ctopoHe 3yba. Koaddu-
1MeHT Gopmel 3y0a. 3aBUCUMOCTh BeIMYMHBI KOdhpuiinenta Gopmel 3yda OT uuc-
na 3yObeB. HanpskeHus B ONTaCHOM CEYEHUH C YYETOM KOHILIEHTpAIUu.

Oco0eHHOCTH pacyeTa IBOJILBEHTHON KOCO3y0O0i MUIMHAPUYECKON mepe/a-
Yy Ha KOHTAKTHYIO TIPOYHOCTH 1O CPABHEHHUIO C PACUETOM HBOJILBEHTHOM MpsSMO-
3yOoi nuinuHApuyeckoi nepenayu. OcoOEHHOCTH pacyeTa 3BOJIbBEHTHON KOCO3Y-
00l IUIUMHAPUYECKON Mepeaur Ha U3TMOHYI0 MTPOYHOCTH MO CPABHEHUIO C pacye-
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TOM 3BOJIbBEHTHON MPsIMO3yOOH MUIMHAPUYECKON TIepeayn.
2.4.2.5 3y0uaTbie NIpOCTPAHCTBEHHbIE NepPeIavn

Konnueckue nepenauu. OOnacTu NpuMeHEHUs. Pa3HOBUIHOCTH KOHHYe-
ckux nepenady. OcoOEHHOCTH KOMIOHOBKH MEXaHH3Ma ¢ KOHUYECKUMHU KOJIECAMHU.

OpToronanpHble KOHWYECKHE Mepenayu. HauvanbHble KOHyca. YTIBI NpH
BEpPLIMHAX HAaYaJIbHbIX KOHYCOB. JlenurenbHble KOHYChl. Konychl BepimnH. KoHychl
BrnaauH. KonycHoe paccrosinue. IlepegaTouHoe OTHONIEHHE KOHUYECKOW OpTOro-
HaJpHOU mnepenaun. OnpenesneHne BEIWYUHBI NEPEAATOUYHOrO OTHOLICHHS YeEpe3
IaMETPhl Ha4aJIbHbIX KOHYCOB, Yepe3 YIJbl IIPU BEPLINHAX HAYAIBHBIX KOHYCOB.
HapyxHble nTononHUTENbHBIE KOHYChl. CpeaHue AOMOJHUTENbHbIE KOHYCHI. Pac-
YETHBIN JONOJHUTEIBHBIN KOHYC. JluaMeTp IEIUTENbHON OKPYKHOCTH HA HAPYXK-
HOM [IOIIOJIHUTEJIBHOM KOHyce. MakcuManpHbId MOIYib. JluameTp AeNUTEaIbHOU
OKPYKHOCTH Ha CPEAHEM JIOMOJIHUTENBRHOM KOHYce. CpelHuid pacuyeTHbIA MOYJb.
BricoTa genutenbHOM roJoBKH 3y0a Ha Hapy>KHOM JIOMOJIHUTEIbHOM KOHYyce. Bbl-
COTa JIENUTENbHON TOJIOBKM 3y0a Ha CpelHEeM JOIOJHUTEIbHOM KoHyce. BricoTa
JENUTENHbHON HOXKKHY 3y0a Ha HApY>KHOM JOTIOJHUTEIHLHOM KOHYyce. Bricora nenu-
TEJIHHOM HOXKKHM 3y0a Ha CpeHEM JIONOJHUTEIHLHOM KoHyce. [lonyuenue munuHi-
pudeckoil 3y0uyaToil mepeaadd, SKBUBAJICHTHOW OPTOrOHAJIbHOM KOHMYECKOW Iie-
penade. BrlpaxkeHue napaMeTpoB SKBUBAJIECHTHOW HWIMHAPUYECKON Mepeaayu ye-
pe3 mapaMeTpbl OpTOrOHAIBHON KOHUYECKOM MEePENaUH.

CocraBistomue CHJIbl, AEHCTBYIOIIEN B 3alEIIEHUH OPTOTOHAIBHOW Mps-
M03y0Ol KOHWYECKOM Nepenayn.

Pacuet npsimo3y00it KOHUYECKON OPTOrOHAJILHOM Nepe1aun Ha KOHTAKTHYIO
IIPOYHOCTb.

PacueT 3yObeB KOHMYECKOW OPTOrOHAJIBHOW MPAMO3YOOil mepenayu Mmo Ha-
MPsHKEHUSIM U3ruoa.

Yeppsiunble nepenaun. O6mactu npuMeHeHus. Pa3HOBUIHOCTH 4Y€pPBAYHBIX
nepenad. JlocTOMHCTBA YEPBSYHBIX NEpeiay M0 CPABHEHUIO C JIPYTUMU 3y0UaThl-
MU nepenayamu. HegoctaTku 4epBsiUHBIX TIEpeiad 10 CPAaBHEHUIO C APYTUMU 3y0-
YaTbIMHU [€peaadyaMH.

UepBsiuyHas nepenada ¢ QUIMHAPUYECKUM apXUMEINOBBIM YepBAKOM. OIIHO-
3aXOJHBIM 4epBsK. MHOro3axoaHsle 4epBsiku. ['eoMeTpust 4epBAYHON NEepesayu ¢
UUAJUHAPUYECKUM apXUMENOBBIM 4EPBAKOM. OCHOBHBIE T€OMETPUUYECKUE U KUHE-
MAaTUYECKUE COOTHOLICHUS B YEPBAYHOU IIepenade ¢ UUIMHIPUIECKUM apXUMEI0-
BBIM YEPBSIKOM.

CocraBisromue CUiIbl, IEMCTBYIOLIME B 3aLECIUICHUH YEPBIYHOMN MEepeayu C
LWJIAHAPUYECKUM apXUMELOBBIM YEPBIKOM.

Marepuansl, IpUMEHsEMbIE U1 U3TOTOBIICHUS YEPBSIYHBIX IEpeay.

JlonyckaeMble HaNPSKEHUS.

Pacuet 3y0ObeB KkoJieca UepBAYHOMN Nepeadn ¢ MUIMHIPUIECKUM apXUMEI0-
BBIM YEPBSKOM Ha KOHTAKTHYIO IIPOYHOCTb.

Pacuet 3yObeB KkoJieca UepBAYHOMN Nepenadn ¢ MWIMHIPUIECKUM apXUME0-
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BBIM YEPBSIKOM IO HAIPSKEHUSIM U3TrHoa.
KII/l uepBsiuHOI nepenaun. TemaoBoM pacyeT YEpBSIYHOM MEPEIAYN.

2.4.3 Bonpocsl I CAaMONIPOBEPKH

1. KakoB mpunIun paboTsl (PPUKIIMOHHOIO MEXaHUu3Ma?

2. B yem 3akitodaercs ycioBHE HaJexKHOW paboThl (PPUKIIMOHHOTO MeXa-
Hu3ma?

3. Kakum o0Opa3om Mmpou3BOAUTCS OMNpeaeieHue HEOOXOIUMOM CHUITbI MpH-
KaTHs KATKOB (PPUKIIMOHHOM Maphi?

4. B ueM 3aKJII04alOTCs JJOCTOMHCTBA M HEJOCTATKH (DPUKIIMOHHBIX TIepeiay
110 CPAaBHEHMIO C APYTUMHU BHJIaMHU Tiepeau?

5. B kakux o0nacTsax NpuMeHsI0Tcs (GPUKLIMOHHBIE epeaadun?

6. Matepualbl UCTONB3YIOT B KaUECTBE MaTepHalia KaTKOB (DPUKIIMOHHBIX
nepenaya’?

7. YKaxuTe B3aMMOCBSI3b MEX]Y I'€OMETPUUYECKUMU M KHHEMAaTUYECKUMU
napameTpamMu QpUKIIMOHHON Mepeaadn ¢ HMIMHAPUYECKUMH KaTKaMHU.

8. YKaxxuTe B3aUMOCBSI3b MEXAY F€OMETPUUYECKUMHU U CHIIOBBIMU MapameT-
pamu GPUKLUOHHON nepesayu ¢ HUIMHIPUYECKUMU KaTKaMH.

9. KakoBsl kputepuu paboToCrIocCOOHOCTH PPUKIIMOHHBIX epenay?

10. Kak npou3BoauTCs pacueT PpUKIMOHHON Mepeaadu ¢ MUIMHIPUYECKHU-
MU KaTKaMH 110 KOHTaKTHOM MPOYHOCTH.

11. Kakue nepenaun Ha3bIBAIOT MepeaadaMu ¢ THOKUMH 3BEHBSIMU?

12. Tlo kakuM MpU3HaKaM Kiaccu(GUIMPYIOT pEMEHHBIE nepeaadn?

13. B ueM 3akitoyaroTcsi JOCTOMHCTBA U HEJOCTATKU PEMEHHBIX Mepeay Mo
CPaBHEHMIO C JPYTMMH BUAAMU Tepenay?

14. YkaxuTe 00J1aCTH NPUMEHEHHSI PEMEHHBIX Mepe/ay.

15. O6bsicHuTe NpUHLKIT PabOThl pEMEHHOM Nepeiayn.

16. Ykaxxute OCHOBHbIE T€OMETPUUECKHE MTApaMETPhl U UX B3aUMOCBS3b.

17. 3auem co3maeTcsa HayaIbHOE HATSIKEHUE PEMHS.

18. Kakue ycunus MosiBISIIOTCS B Pa3IUYHBIX YYacTKaX peMHs MPU Hayalb-
HOM HATsDKEHHH PEMHSA U MPU paboTe peMEHHOM Nepeiadun Mo/ Harpy3Koi?

19. TloueMy BO3HUKAET YIPYyroe NpocKalb3bIBAHUE PEMHS 110 IIKUBAM ?

20. Kak ompenennTs HanpspKEHUS HA Pa3JIMYHBIX yYacTKaX PEMHS peMeEH-
HOM mepenayu Npu X0J0CTOM XOJI€ U TOJT Harpy3Koit?

21. Kakasi B3aMMOCBSI3b CYIECTBYET MEXAY KHHEMATUYECKUMH U T'€OMET-
PUYECKUMU NTapaMeTpaMH PEMEHHOM Nepe1ayn.

22. KakoBbl Kputepuu paboToCIOCOOHOCTH PEMEHHBIX niepeaay ?

23. Kak npou3BOJUTCS pacdyeT peMEHHON Nepenayn Mo TArOBOM CIOCOOHO-
ctu?

24. B yeM 3akit04alOTCsi OCOOEHHOCTH pacuera KIMHOPEMEHHOM mepenayu
M0 CPAaBHEHMIO C PACUETOM IJIOCKOPEMEHHOM nepeaaun?

25. ChopMmynupyiiTe OCHOBHYIO TEOPEMY 3alICTICHUS.

26. KakoBo clieicTBME U3 OCHOBHOM T€OPEMBI 3aLICTUICHNUS ?
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27. TlokaxkxuTe B3aUMOCBSI3b MEXKIY T'€OMETPUUYECKUMH MapameTpaMmH -
JUHAPUYECKON IBOJIbBEHTHOM NMPsAMO3y00il mepeaadm.

28. YkaxxuTe BUJbI pa3pylIeHH 3yObeB.

29. TlokaxuTe B3aUMOCBS3b MEXAY JOMYCKAEMBbIMU KOHTAKTHBIMU HaIpsi-
KEHUSMU, TBEPAOCTHIO U MPEJEIOM BHIHOCIUBOCTH.

30. Kak onpenenuTs A0MyCKaeMble HAMPSKEHUsI U3ruda Jjisi peBEpCUBHON U
JUIsl HEpEBEPCUBHOM 3yOUaThIX nepeaau?

31. Yro npexacTasisieT coO0i 3BOJBBEHTA OKPYXKHOCTH U KaKUMHU CBOMCTBA-
MU OHa o0JazaeT?

32. Tlouemy 3BOJIbBEHTHOE 3alleTlJIeHHE 00eCleunBaeT MOCTOSHCTBO MIHO-
BEHHOI'O 3HAYEHHUS MEePEJaTOYHOTO OTHOLIEHUS?

33. B yewm 3akitouaeTcs NpUYMHA HEBJIHUSHUS U3MEHEHHUS] MEXOCEBOro pac-
CTOSIHMSI B DBOJIbBEHTHOW LWJIMHAPUYECKON TMepeaadye Ha BETUYMHY MTHOBEHHOTO
3HAYEHUS MepPeJaTOYHOr0 OTHOIIEHUS ?

34. VkaxuTe, Kakue reoOMEeTpUUYECKHE MapaMeTpbl SBOJILBEHTHOW LIMIJIMH/I-
pUYecKOi npsMo3y0oil epejaue cTaH1apTU3YIOTCS.

35. KakoBa B3aMMOCBSI3b MEX]y 3TUMU T'€OMETPUUYECKUMHU MapamMeTpamu
ABOJILBEHTHOM MIWIMHAPUUECKOHN TIPsiM03y0oit epegade?

36. Kak nmpou3BOAWTCA CHIJIOBOM pacyeT HUWIMHAPUYECKON 3BOJIbBEHTHOU
npsiMmo3yOoit nmepenaun?

37. Kak npou3BOAUTCS ONpEETIeHHE COCTABISIOIUX HOPMAJIbHOW CHIIBI B
3alenIeHuu ?

38. Kak mpousBoauTCA pacyeT 3BOJbBEHTHOW LMIMHAPUYECKOW MPAMO3Y-
Ooli mepeaur Mo KOHTAKTHBIM HANPSXKEHUSIM?

39. Kak onpenenensieTcs: BeJIMYMHA KOHTAKTHOTO HAIIPSIKEHUSL.

40. Kak mpousBoAMTCS pacyeT LWIMHIPUYECKON 3BOJIBBEHTHOW MPSMO3Y-
Ooli mepeayu 1Mo U3ruOHBIM HAIPSKEHUSIM ?

41. BoiBogute dopmyny s onpeaesaeHuss BeIUYMHbI U3THOHBIX HAMpsKe-
HUU B [WIMHAPUYECKON IBOJILBEHTHOM MPSIMO3y00ii epenaye.

42. B ueM 3aKIII04arOTCsi 0COOCHHOCTH I€OMETPUH UIMHAPUYECKUX IBOJIb-
BEHTHBIX KOCO3YOBIX IIE€pe/iay M0 CPABHEHUIO C MPAMO3YOBIMH.

43. YkaxuTe reoMeTpuuecKre napamMeTpbl 3BOJbBEHTHON IUJIMHAPUYECKON
KOC03yOOol nepeiaun U uX B3auMOCBS3b.

44. Kak mpou3BeCTH CHIJIOBOM pacyeT KOCO3yOoW HMIMHAPUYECKON 3BOJIb-
BEHTHOM Nepenadn?

45. Kak mpou3BOAUTCS ONPEeSIEHNE BEIMUYUH COCTABIISIIOIIMX HOPMaJbHOM
CHUJIBI B 3aLIECTUICHUN ?

46. B ueM 3akioyaroTcs 0COOEHHOCTU PaboThl KOCO3yOOH IIUINMHAPUYECKON
HBOJIbBEHTHOM Mepe/layu 0 CPAaBHEHUIO ¢ pabOTON MpsAMO3y00il HUIHMHAPUYECKON
HBOJIbBEHTHOM nepeaadn?

47. B yeMm 3akioyaroTcsi OCOOGHHOCTH pacyeTra KOoco3yOoW HMIMHIpHUYe-
CKOH ABOJIbBEHTHOM Mepeaul Ha KOHTAKTHYIO MPOYHOCTD 110 CPABHEHUIO C pacye-
TOM IPSIMO3yO00H IIMIMHIPUYECKOI 3BOJIbBEHTHON Mepeaadn?
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48. B uyem 3akioyaroTcsi OCOOEHHOCTH pacyeTra KOoco3yOoW HMIMHIpHUYe-
CKOM PBOJIbBEHTHOM mepenayu Ha M3TMOHYIO MPOYHOCTH MO CPABHEHUIO C aHaJo-
TUYHBIM PAcueTOM NPSIMO3y00H IIMIMHAPUYECKON IBOJIBBEHTHOM nepegaun?

49. YUto npexacranisieT coO0M OpTOroHajgbHas KOHUYECKas MpsMo3yoOasi re-
penaya? KakoBbl TeOMETPUUECKUE MTAPAMETPBI 3TOM MEPEAAUYH U UX B3aUMOCBS3b?

50. Kak npou3BOAMTCS CHJIOBOM pacyeT OPTOTOHAJbHOW KOHUYECKOM Ips-
MO03y00i1 3BOIbBEeHTHOM Tiepeaun? Kak onpenenstoTcs: BEIMUUHBI COCTABISIONINX
HOPMAJIbHOM CHJIBl B 3alleTVIEHUH OPTOTOHAIBHOW KOHMYECKOW MpsMo3yO0oi
ABOJILBEHTHOM nepenaun?

51. B uem 3aKi104aroTCsi 0COOEHHOCTH pacyeTa OPTOrOHAIBHOW KOHMYECKOM
npsiMo3y0oil epeaun Ha KOHTAKTHYIO POYHOCTD 110 CPABHEHUIO C AaHAJIOTUYHBIM
pacdeToM MpsiMo3yool HUIMHAPUYECKON IBOJIbBEHTHOM nepenayn?

52. B yeMm 3aKi1I04aroTcsi 0COOEHHOCTH pacyeTa OPTOrOHAIBHOW KOHMYECKOM
npsMo3y0oil mepefaur Ha M3TMOHYIO MPOYHOCTH MO CPABHEHMIO C AHAJIIOTMYHBIM
pacdeToM MpsiMo3yool HUIMHAPUYECKON IBOJIbBEHTHOM nepenayn?

53. Yto npeAcTaBIsAOT OO0 YepBAUHbIE Mepeaun?

54. B 4eMm 3aKiI04aroTcs JOCTOMHCTBA M HEJOCTAaTKH YEPBAYHBIX Iepenad
10 CPABHEHHUIO C JPYTUMHU BUIAMU Ilepenay?

55. Ykaxute 001acTi NPUMEHEHUS YEPBAYHBIX Mepeaay.

56. Ykaxure I'eomeTpuueckue napaMeTpsl YEPBAYHOM MEPENAUN C apXUMeE-
TOBBIM YEPBSIKOM U X B3aUMOCBS3b.

57. B deMm 3akiiodaeTcsi 0COOEHHOCTh ONpEJIETCHUs NMepeaaTOuyHOro yucia
YEpBAYHOU Nepeaun?

58. Kak nmpou3BOAUTCS CUIIOBOW pacyeT YEPBAYHOM NEpeAady C apXUMEI0-
BBIM YEPBAKOM ?

59. Kak npou3BOAMUTCS OMNpEEIEHUE COCTABIIAIONIMX HOPMAJbHOW CUIIBI B
3alEIVIEHUU YEPBAYHOM NIepeayu C apXUMEAOBbIM YEPBIKOM ?

60. Kak nmpou3BoauTcs pacyeT 4EpBAYHOM MEpeladyn C apXUMEAOBBIM YeEp-
BSIKOM I10 KOHTAaKTHOM IPOYHOCTH?

61. Kak nmpou3BoauTcs pacdeT 4EpBAYHOM MEpENadynd C apXUMEIOBBIM YeEp-
BSKOM I10 HaIpsDKEHUSIM u3ruoa?

62. Kak onpenemuts KIIJ[ yepBsuHON mepenadyn ¢ apXUMELOBBIM YEPBS-
KOM?

63. B ueMm nposBIIsSIETCS ABICHUE CAMOTOPMOKEHHUS.

64. [louemy npon3BOAUTCS TEILUIOBOM PACUET YEPBSIYHOW IMEpEeladn ¢ apXu-
MEJIOBBIM YEPBSKOM U KaK OH NPOU3BOAUTCSA?

2.5 JleTasim MamuH
BBenenmne

[lenbto n3yueHus paszzgena «Jleranu mMamuH» sBISETCS NPUOOPETEHUE CTY-
JI€HTOM CYMMBbI 3HAaHUM U HABBIKOB, HEOOXOAUMBIX JJIsl TOTO, YTOOBI OH MOT, HCXO-
Is1 U3 3a/IaHHBIX YCIOBUN pabOThl MEXaHU3Ma, UCIIONb3YsI OTPAOOTAHHBIE METO/IBbI,
MpaBWiia U HOPMBI MPOEKTUPOBAHUS, PACCUUTATh M CIPOEKTHPOBATH ATOT MeXa-
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HU3M C HauOoJiee pallMOHAIBHBIMY MTapaMeTPaMHU.
2.5.1 JIutepatypa

1. Auypves B.U. Cnpasounux xoucmpykmopa-mawunocmpoumens. T.1. -
M.: Mawunocmpoenue, 1994. - 728 c.

2. Aunypves B.U. Cnpasounux xoHcmpykmopa-mauwiunocmpoumens. 1.2. -
M.: Mawunocmpoenue, 1994. - 560 c.

3. Auypves B.U. Cnpasounux xoncmpykmopa-mawunocmpoumens. T.3. -
M.: Mawunocmpoenue, 1994. - 558 c.

4. bopucos C.U., 3yeB @.I'. OCHOBBI TEXHUYECKOW MEXAHUKHU U JIETAIN ME-
XaHU3MOB IIPUOOPOB. - M.: Mamunoctpoenue, 1977. - 344 c.

5. I'ypun B.B. [lpuknaonas mexanuxa. Yuebnoe nocooue. — Tomck: H30.
Iy, 2002. — 172 c.

6. I'ypun B.B., 3amamun B.M. Pacuem u xoncmpyuposaHrue y3108 u oema-
Jlell MauwuH (015 MauwuHOCmMpoOuUmebHulX cneyuaivHocmeti): Yuebnoe nocodue. —
Tomck: U30. TI1Y, 2003.— 283 c.

7. I'ypun B.B., 3amamun B.M. Pacuem u xoncmpyuposaHrue y3108 u oema-
Jed mawun (018 MawuHocmpoumenbHvlx cneyuaivhocmeti): Cnpagounoe noco-
oue. — Tomck: U30. TITY, 2003.— 244 c.

8. /ynaes 11.®@. Koncmpyuposanue y3n068 u oemanei mawut. - M.: Boicut.
wk., 1978. - 352 c.

9. /lynaeg I1.®., Jlenuxos I1.A. Koncmpyuposarue y3108 u 0emanei MauiuH.
— M.: Boicw. wik., 1985. - 416 c.

10. HNocunesuu I'.b. u nap. Tlpuxnagnas mexanuka /I.b. HocuneBuu,
I'.b. Ctporanos, I'.C. Macnos. - M.: MammnocTtpoenue, 1985. - 564 c.

11. Wocunesuu I'.b. u gp. [lpuknagnas wmexanuka /I'.b. Hocunesuuy,
I'.b. Ctporanos, I'.C. Macnos. - M.: Beici. k., 1989. - 352 c.

12. Mocunesuu I'.b. Jletanu mamuH. - M.: Mamunoctpoenue, 1988. - 358 c.

13. Kpamxuii cnpagoyHux KOHCmMpyKmopa HecmanoapmHuo2o 0060py008aHusl.
T.1 / B.U baxymenxo, B.A. Bonoapenxo, C.H. Kocopyxos, C.A. Ammunuc,
FO.B. bepcenes, IO.I1. Boponyos, B.U. Komapos, A.B. Kyopssyes, JLII. Jlasposa,
O.P. Muxanesa, C.A. Heysemaes, B.U. [lasenves, I'.D. Ceanos, B.b. Ceeunukos,
O.H. Tunnukos, B.H. @unawun. - M.: Mawunocmpoenue, 1997. - 544 c.

14. Kpamxuii cnpagoyHux KOHCmMpYyKmopa HecmanoapmHuo2o 0060py008aHusl.
T.2 / B.U baxymenxo, B.A. Bonoapenxo, C.H. Kocopyxkos, C.A. Ammunuc,
FO.B. bepcenes, FO.Il. Boponyos, B.U. Komapos, A.B. Kyopssyes, JI.11. Jlasposa,
O.P. Muxanesa, C.A. Heysemaes, B.U. [lasenves, I'.D. Csanos, B.b. Ceeunukos,
O.H. Tunnukos, B.H. @unawun. - M.: Mawunocmpoenue, 1997. - 524 c.

15. MameB M.M. u ap. Teopus MexaHW3MOB M MAalllMH U AETaId MAIIUH
/M.M. Mamue, E.A. Kpackosckuii, I1.A. Jlebenes. - JI.: MammHocTpoeHue,
1980. - 512 c.

16. Ilpuxnannas mexanuka /B.M. Oceukuii, b.I'. I'op6aues, I".A. Hobpo-
6op-ckuii, H.C. Ko3nosckuii, E.1. Mouceenko, I'.B. Msacuaukos, B.C. IlepeBanos,
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N.H. ®anpk. - M.: MammnocTtpoenue, 1977. - 488 c.

17. Tapabacos H.J[., Yuaes I1.I'. I[Ipoexmupogarnue demanetl u Y3108 Mauiu-
HOocmpoumenvHulx KoHcmpykyuu. - JI1.: Mawunocmpoenue, 1983. - 240 c.

18. Yepnascxuui C.A. u op. Ilpoekmuposanue mexaHuweckux nepeoay /
C.A. Yepnascruu, I'.A. Cnecapes, b.C. Kozunyes. - M.: Mawunocmpoenue, 1984.
-358 c.

19. Yepnunescxuii /I.B. Kypcosoe npoekmuposanue demaneti Mauiut u me-
xanuszmos. - M.: Boicwi. wik., 1980. - 240 c.

20. Hletnoaum A.E. Kypcosoe npoexmuposanue demaneti mawuH. - M.:
Buicw. wik., 1991. - 432 c.

Ilpumeuanue: Kypcusom gvideneHa 0ONOJHUMENbHAS TUMepamypd.

2.5.2 IIporpamma pazaena «Jlerajnu MalmH»
Beenenue

[Ipuctynas x m3yueHuio pazzaena «Jletanum mammH», Mpexae BCEro, HeE0O-
XOJIUMO YSICHUTh €r0 OCHOBHYIO 3a/lauy U CBSI3b C JAPYTMMH pa3feiaMH Kypca, a
TaKKe C APYTrUMHU OOIIETEXHUYECKUMH U CIIEIUAIbHBIMU TUCITUTUTMHAMMU.

PammonanbHO CHOPOEKTHUPOBAHHAS W MPABUIBHO M3TOTOBJICHHAs MallWHA
JIOJDKHA OBITh TIPOYHOM, JOJTOBEYHOM, BO3MOXKHO JICIICBOM, SJKOHOMUYHOMN B IKC-
TIyaTanuu u 6e3onacHoi npu oociayxkuBaHuu. OaHa U3 OCHOBHBIX TEHACHIIUN CO-
BPEMEHHOT0 MAIIMHOCTPOCHHUSI - TIOBBIIICHUE YETLHON MOIIHOCTH U OBICTPOXO/I-
HOCTU MamuH. OJHAKO HYKHO UMETh B BUAY, YTO YBEIWYEHUE MOIIHOCTH, OBICT-
POXOJIHOCTH, & CJIEOBATEIbHO, TPOU3BOAUTEILHOCTH MAIIMH, C OJTHOW CTOPOHHI,
YIIYUIIaeT UX TEXHUKO-DKOHOMHUYECKHUE MOKA3aTeI, C JPYror - MOBBIIIAET JUHA-
MHUYECKHE HATrPy3KH B JETalsAX W y3JIaX, 4TO TpeOyeT MpUMEHEHHUs1 0ojee coBpe-
MEHHBIX MEXaHM3MOB M Tiepejiad, BHICOKOKAaYeCTBEHHBIX MaTepHUalIOB, O0jiee TOU-
HOT'0 U3TOTOBJICHUS JeTalIcH.

B paznene «Jletanu MamumH» CTYIAEHT JIOJKEH O3HAKOMUTHCS C MPUHIUIIH-
aJbHBIMM OCHOBaMHM pacueTa JeTajedl MallhuH Ha MPOYHOCTh, KECTKOCTh, YCTOM-
YUBOCTh U U3HOCOCTOMKOCTh. C y4€TOM OJHOTO WJIM HECKOJBKHX BBIIIEIIEPEUHC-
JICHHBIX KPUTEPUEB M BEIETCS Pacyer, LeJib KOTOPOro - ONpPEACICHUE pa3MepoB
JieTajgel co3gaBaeMol MallluHbl WM MeXaHu3Ma. [Ipu 3ToM pacdyeTsl HE0OX0IUMO
YBSI3BIBATh C SKOHOMUYECKUMHU TPeOOBAHUAMH, TaK KaK JETaju JOJKHBI ObITh pa-
00TOCIIOCOOHBI B TEUCHHE BCETO 3aJJaHHOTO CPOKa CIY>KObI MPY MUHUMAJIBHBIX 3a-
TpaTax Ha UX U3TOTOBJICHUE U KCILTyaTaIUIo.

2.5.2.1 O0mme BOonpocskl

Kputepuu padborocnocoOHOCTH 371€eMeHTOB KOHCTpyKuui. [etans. Coopou-
Has eauHuuna (ysen). Ilpounocts neranu. XKectkocts neranu. M3HococTolkocTh
JETalu.

2.5.2.2 MaluMHOCTPOUTEIbHbIE MATEPHAJIbI

MammHocTpoutensHbele Matepuainsl. Ctanb. Yraepoaucras craib. YTIepo-
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JIUCTBIE CTalM OOBIKHOBEHHOro kadecTBa. Ctamu rpymnmbl «Ay». CTand rpyIIibl
«by». Cramu rpynmbsl «B». MapkupoBKa yriaepoJuCThIX CTaJe OOBIKHOBEHHOTO
kadecTBa. KauecTBEHHbIE yriiepoaucThie cTaid. KayecTBeHHbIE HU3ZKOYTJIEPOIH-
cTele cTaiii. KauecTBEHHBIE CPEAHEYTIEPOAUCTBIE cTanu. KauecTBEHHBIE BBICOKO-
YIIEPOJUCThIE CTadu. MapKUpOBKa KaueCTBEHHBIX YIJIEPOAUCTBIX cTaliei. Jleru-
pOBaHHBIE cTanu. MapKkupoBKa JETMPOBaHHbIX cTajieid. CIIaBbl.

Tepmuueckas o6pabotka craneit. Omxur. Hopmanuzanus. 3akanka. OTnyck.
XuMuKo-TepMudeckass oopaborka cranei. Llemenrauus. AzotupoBanue. [{nanu-
poBanue. bopupoBanue.

Uyryn. Cepslii uyryH. MapkupoBka ceporo yyryHa. Mennsie cruiaBbl. Jla-
TyHH. MapkupoBka jatyHeil. bponssl. MapkupoBka 6poH3.

2.5.2.3 OcHOBBI B3aUMO03aMEHAEMOCTH

B3anMo3aMeHsI€MOCTb U CTaH1apTU3aLusl.

Pazmepsl. HomunanbHeii pazmep. Ilpenenbasie pazmepsl.

Otkiionenus. JleicTBuTenbHOE OTKIOHEHUE. [IpenenbHOE OTKIOHEHHE.
Bepxnee oTkiioneHne. HuxHee OTKIOHEHUE.

Homnyck. [lone nomycka. Kpanurer.

ITocanka. Ilocanku ¢ 3a30poM. Ilocanku ¢ HaTsarom. IlepexonHble MOCAAKH.
Cucrtema orBepcTus. 3anuch NMOcCaigku B cucreme orBepctus. Cucrema Bana. 3a-
IACh MOCAaJKU B CHCTEME Baja. BHeECHCTEMHBIE MOCAAKU. 3alUCh BHECUCTEMHOMU
MTOCAJKH.

TouHocTh reoMeTpuyeckoit ¢GopMbl fetaneil. OTKIOHEHHE MOBEPXHOCTEH.
OtknoHeHus: oT QopMbl (OTKIOHEHUS OT NPSIMOJMHEWHOCTH, IUIOCKOCTHOCTH,
Kpyraoctd U Jp.). OTKIOHEHUS PACHOJIO0KEHHS MOBEPXHOCTEN WIIM YacTed Jera-
nell (OTKJIOHEHHUS! OT MapajieIbHOCTH, MEPIEeHIUKYISIPHOCTH, HAKIIOHA, COOCHO-
cti U T.1.). CymmapHble OTKJIOHEHUS (OpMBI M PACHOJIOXKEHUs (pagualbHOE U
TOpPIIEBOE OMEHUE U JIp.).

O6o03HaueHus TpelleTbHBIX OTKJIOHEHHH Ha udeprtexxax. HepoBHoctu. Boi-
HUCTOCTh U IIEPOXOBATOCTh. OCHOBHBIE MAPAMETPHI ISl OLIEHKU HIEPOXOBATOCTH.
O603HaveHKe IepOXOBATOCTH HA YEPTE)KAX.

2.5.2.4 Hepa3beMHbIe COeTUHEHMSI

Bunbl Hepa3beMHBIX coeuHeHU. TpeboBaHus, NPeabsIBIsSIEMbIE K HEPa3b-
€MHBIM COETUHEHUSIM.

Coenunenus 3akienkamu. OOJacTd MPUMEHEHUS 3aKJIEMOYHBIX COEAUHE-
Hui. PazHoBUOHOCTH 3akjenok. Marepuaibl, IpUMEHsEMbIe JJIsi MU3TOTOBJICHUS
3aKJIenoK. Buabl 3aKiIenoyHbIX coeAMHEHUN. Buapl moBpexaeHU 3aKICMOYHbIX
COEIMHEHUM M KPUTEPUU UX pabOTOCIOCOOHOCTH. PacueT 3aKkiIenoYHoro coennHe-
HUS [0 HANpPsDKEHUSIM cpe3a 3akjenok. PacueTsl 3akenO4YHOr0 COEJUHEHUS T10
HaIPSHKEHUSIM CMSITHSL OOKOBBIX MOBEPXHOCTEH 3aKJIENOK U MO HANPSHKEHUSIM pas-
phIBa COEIMHSIEMBIX JTUCTOB 0 HauboJiee HArpy>KeHHbIM ceueHusiM. OnpesienieHre
MUHUMAJIBHO JIONYCKA€MOI'0 PAacCTOSHMS 3aKJICTIOYHOIO IIBAa OT Kpasl COeqUHsIe-
MBIX JIUCTOB.
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Caapuble coequHeHusi. Buabsl cBapku (ra3oBas, 3JIEKTPOAYroBas, JJIEKTPO-
KoHTakTHas). Ux xapakrepuctuku. O061acT TPUMEHEHHUSI CBAPHBIX COCIMHEHUH.
JIOCTOMHCTBA M HEJOCTAaTKU CBAPHBIX COCIWHEHUM. BUIIBI CBapHBIX COCTUHECHUM:
CTBIKOBBIE, HAaXJIECTOYHBIC, TaBPOBBIC, yriioBble. OJIHOCTOPOHHUH MIOB. J[BycTO-
pOHHUH 1I0B. Pa3HOBUIHOCTU CBapHBIX IIIBOB IO PACIOJIOXEHUIO IIBA OTHOCHU-
TEJILHO HArpy3ku: (poHTaJIbHbBIE, (hJIAaHTOBBIE, KOChIe, KOMOUHUpPOBaHHBIE. JlocTO-
WHCTBA M HEJIOCTATKU CBAPHBIX COCIMHEHUN. MaTepuaibl U JOIMyCcKaeMble HaIlpsi-
*eHus. PacdeTsl Ha TPOYHOCTH CTHIKOBBIX (DPOHTAIHHOTO U YIJIOBOTO IIBOB. Pac-
YeT Ha MPOYHOCTh HAXJIECTOYHBIX CBApPHBIX coeAuHEHUN (HpOHTAIBHBIX U (py1aH-
roBeix). PacyeT Ha MPOYHOCTH TABPOBOT'O CBAPHOTO coenMHEHUs. Pacuer Ha npou-
HOCTh TOYEUYHOT'O CBAPHOTO II1BA.

2.5.2.5 PazneMHBIE COeIMHEHUS

Pe3nOoBble coequHeHus. JJoCTOMHCTBA M HEJOCTATKH PE3bOOBBIX COETUHE-
HUM.

Pe3nba u ee mapamerpsl. PaznoBugHOCTH pe3rd no popme npoduiis pe3sobl.
[IpaBas pe3pba. JleBas pe3nOa. PasHoBuaHOCTH pe3b0 Mo ux HaszHaueHuto. Kpe-
MeXHbIE pe3b0bl. XO0J0Bble pe3nObl. OO0NacCTU NPUMEHEHHS Pa3IuYHBIX BUIOB
pe3n0.

KpenexxHsie geTanu v TUMBI COEAMHEHUNU. BOATHI, BUHTBI, IIMWILKU, TalKH.
Coenunenus: 60JTOM, BUHTOM, IIWIbKoH. Ha3znauenue maii6. Buapl maii6. Kon-
CTPYKTUBHBIC (POPMBI TOJIOBOK OOJITOB, BUHTOB, rack M Iaitdo. Matepuasibl kpe-
MeXHbIX aetasiei. CriocoObl 3alUThI KPETICKHBIX JeTajael OT KOPPO3HUH.

PacueTbl Ha MPOYHOCTH JIEMEHTOB PE3bOBI MO HANPSKEHUSIM PACTSIKECHMUS,
cpe3a U cMATHS. PacueT HeHaANpsKEHHOTo (HE3aTSHYTOTO) pe3b00BOTIO COEIUHE-
HUS NPU JEHCTBUU HA HETO OCEBOW Harpy3ku. PacdeT HampsiKEHHOTo pe3hOOBOTO
COCIMHEHUS TMPU JEUCTBUM HA HErO OCEBOM HArpy3ku. PacdyeT HeHampsKEHHOTO
00aTOBOrO 0€33a30pHOT0 COEIMHEHMS MPU JCHCTBUM Ha HEro MONEepeyHOW Ha-
rpy3ku. PacdeT Hamps>KeHHOro OOJITOBOTO COCIMHEHUS C 3a30pOM IPU JICUCTBUU
Ha HETO MONEPEYHON HArpy3KH.

[IInonounsie coenuneHusi. O6aactu nmpuMeHeHus. [IpusmaTuyeckue MIMoH-
KH.

Knunosble mmonku. CerMeHTHBIE IMOHKU. MaTtepualibl, IpUMEHSIEMbIE J1JIsI
M3TOTOBJIEHUS WIMOHOK. HeHamnpsbkeHHbIE MMOHOYHBIE coenuHeHus. HampsikeH-
HbIC IIMOHOYHbIE COCAUHEHMS. Pacuer MIMOHOYHOTO COCIMHEHHUS 110 HANPSKECHU-
SIM CMATHSI OOKOBBIX MOBEPXHOCTEH. Pacuer MIMOHOYHOrO COeAMHEHUS MO HAaMps-
KEHUSAM Cpe3a.

[nuneBsie coequuenus. OOmacTH NMpUMEHEHHs. Pa3HOBUIHOCTH ILIUIIE-
BBIX COCIMHEHUHU MO (popMe momnepedHoro ceueHus: nutnilbl. Crnocoosl EHTPUPO-
BAaHUS NUIMIEBBIX COEMHEHUN. PacueT NUIMIEBOTO COEAMHEHUS IO HANIPSKEHUSIM
CMATHSI OOKOBBIX IOBEPXHOCTEH.

[tudroBeie coenunenusi. O6mactu nmpuMeHeHus. Bunbl mtudToB. Mare-
puaibl, TpUMEHsIeMbIe ISl U3roToBIeHUs mMTUdTOB. Pacuer mrudroBoro coenu-
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HCHUA II0 HAIIPSDKCHUAM CMATUA OOKOBBIX HOBerHOCTCﬁ. Pacuer IIITI/I(i)TOBOI‘O
COCAMHCHU 110 HAIIPAKCHUAM CPC3a.

2.5.2.6 BaJjbI n ocu

Bain. Ero naznauenue. Ock. Ee naznauenue. [Ipocroii Ban (Ban). TopcuoH-
Helii Ban. [lpsimoii Ban. Konenuateiit Ban. ['mOkuit Ban. Cromno#t Ban. Konet-
pykiust BasioB u ocedd. Llanda. [Humn. Ileiika. [Iara. Tpeboanus k mamndam.
VYnopueie 0yptuku. Panunycnas ranrens. KanaBka. IlInonounsie maszel. Illnuibl.
Matepuaibl BanoB. TepMudeckas 1 TEpMOXUMUYECKast 00pabOTKU BaJOB.

Kpurepun paborocnoco6HocTH BasioB. CTaTnyeckas IpOYHOCTb. Y CTaI0CT-
Hasi TPOYHOCTh. JKeCTKOCTh. AHTUPE30HAHCHBIE CBOMCTRA.

[IpenBapuTenbHbIil (POEKTHBIIN) pacyeT Ha CTATUYECKYIO MPOYHOCTb.

[IpoexTupoBanue Bana. [loctpoeHne pacueTHON CXEMBI.

Omnpenenenue Harpy3ok, JAecTByrommx Ha Baid. lloctpoenue smiop u3ru-
OaronMx U KPyTSAIIMX MOMEHTOB, JeHCTBYyIOMMX Ha Baj. OnpeneneHrue HOpMaib-
HBIX W KacaTeJbHbIX Halps>KEHUH B HauOoJiee OMacHbIX ceyeHusix Bana. Ompeje-
JIEHUE SKBUBAJICHTHBIX HANpsKEHUN B Hanbosee OMacHbIX ceueHusx Bajia. Ompe-
JIeJIeHHE 3a1aca MPOYHOCTH.

[IpoBepouHbIii pacueT Baja Ha YCTAJIOCTHYIO MPOYHOCTh C YYETOM BCEX OC-
HOBHBIX (DaKTOpPOB, BIUSIOMIUX HA YCTAJIOCTHYIO MPOYHOCTH. JlomyckaeMbli KO-
s unment 3amaca npoyHocTu (ko3¢ duiment 6ezonacuoctu). [IpoBepka Bana Ha
KECTKOCTh. MaKCUMalbHBI yrojd 3aKpyuMBaHHUs Baja. YpaBHEHUE PAaBHOBECHS
MEXIy LHEeHTPOOEKHON CUIION M BHYTPEHHUMH CUJIaMU ynpyroctu Bana. Kpuruue-
CKas yrioBas cKopocTb. KpuTuueckas yactoTa BpauleHUs Bajia. Mepomnpustus,
oOecreynBarolie aHTUPE30HAHCHBIE CBOMCTBa BasoB. JlomyckaeMoe 3HaueHHE
YTJI0BOU CKOPOCTH.

2.5.2.7 My¢p1bI

Haznauenne mydrt. Knaccudukanus mydrt. Beibop tuna mydtsl. [logdop
MY(QTHI MO KPYTSAIIEMY MOMEHTY U TOYHOCTH U3TOTOBJICHUS U MOHTa)Xa COEJIH-
HSIEMBIX BaJIOB.

2.5.2.8 Onopsl BaJIOB U Ocel

O6mue nonstus. Haznauenue omnop. TpeGoBanusi, npeabsBiIsieMble K OIO-
pam. Bunsl onop.

ITonmuImHUKN CKOJIbXEHUs. JJOCTOMHCTBA MOAIIMIIHUKOB CKOIbXeHUsA. He-
JOCTaTK! IOJALIMIIHUKOB CKOJIbKEHUSA. Pa3HOBUIHOCTH MOJAIIMIIHUKOB CKOJIbXKE-
HUS 110 BUAY TPEHUS CKOJIBKEHMS. Pa3HOBUIHOCTH MOAIIMITHUKOB CKOJIBXEHUS 10
BUJy BOCIIPUHUMAEMOM Harpy3ku. Buabpl MoBpexIeHUd U KpUTepUu pabOTOCIIO-
COOHOCTH MOIIMITHUKOB CKOJIbXEeHHsI. MeTOoAbl OLICHKH HAJASKHOCTU MOJIIIUITHU-
KOB CKOJIbXeHNA. KOHCTpyKIIMK NOAIIUITHUKOB CKOJIBXEHUA. MaTtepuainsl aetanen
MOAIINITHUKOB CKOJIbKeHHs. CMa304Hble MAaTepUalibl U METOJIBI BBOJA UX B MOJI-
LIUITHUKH CKOJIbKECHUS.

[onmunuuku xayeHus. llpuHuun paboThl MOAIIMITHUKOB KadyeHHs. YCT-
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POMCTBO MOIIMITHUKOB KadyeHMs. JOCTOMHCTBA W HEIOCTATKU IMOAIIUITHUKOB Ka-
yeHus (10 CpPaBHEHUWIO C TOAIIMITHUKAMHU CKoONbxeHws ). Kimaccudukanus moju-
ITUITHUKOB KadeHUs (1o (hopMe Te KaueHHs; 10 HAIPaBICHUIO BOCTIPUHHUMACMBIX
CHJI; TIO CITOCOOHOCTH CaMOYCTaHaBIMBATHCS; MO YHUCIY PSAIOB Tel KA4CHUs; IO
rabapuTHBIM pa3MepaM MPU OJHOM U TOM K€ BHYTPEHHEM auamerpe). MapKupoB-
Ka MOJIIIUITHUKOB KadeHusi. OCHOBHBIE KCIUTyaTallMOHHBIE XapaKTEPUCTUKH TOJI-
IIUITHUKOB KaueHus. CpaBHUTEIbHAS OIICHKA TOJIIUITHUKOB KadeHHs. TOYHOCTH
MOJIIINITHAKOB KaueHUs. BBICTPOXOIHOCTH TMOIIIMITHUKOB KavyeHHS. Marepuabl
JeTaJICH MOAIIUITHUKOB KauyeHUSI.

Hecymas cnocoOHOCTh MOAMMITHUKOB KaueHus.. OCHOBHBIC BHJIBI TIOBPEXK-
JCHUI TMOAIIMITHIKOB KadeHUs. PacmpesneneHne Harpy3kd MeXay TelaMu Kaue-
Hus. KOHTaKTHBIC HANpsKEHUS B IMOAIIMITHUKAX KadeHus. CtaTmueckas Ipy3o0-
MOTbEMHOCTD TIOIIMITHIKA KavyeHHs. DKBHUBAJICHTHAs Harpys3ka. JlmHamudeckas
Ipy30MOABEMHOCTh MOAIIUITHIKA KadeHust. KpuBas ycranoctu. YciaoBue mpodHO-
CTHOM HaJe)XHOCTH MOAIIMIHUKA KadeHus. HoMHHampHAs OJTOBEYHOCTH MO/I-
ITUITHUKA Ka4eHUs. PacdeTHast J0JITOBEYHOCTh MOAIIMITHUKA, BIpQKCHHAS B MHUJI-
JMOHAX OOOPOTOB BpaIIAOMIErocs KOiblla. PacueTHas JMONTOBEYHOCTH IOIIHII-
HUKa KaueHUs, BhIpaKeHHas B yacax paboTel. KoadduumeHT nonroBeyHocTH, 3a-
BUCSIINN OT CTETICHU BEPOSITHOCTU Oe30TkKazHoU paboThl. KosdduuueHt momnro-
BEYHOCTH, 3aBHUCSIINN OT MaTePHAIOB, IPUMEHSIEMBIX ISl U3TOTOBJICHHUS JeTalei
MOJIIIMITHAKA W YCJIOBHH €Tr0 JKCIUTyaTallud. DKBUBAJICHTHAs TUHAMHUYECKasl Ha-
rpy3ka. [IpuBeaeHHas Harpys3ka Juisi moa0opa MOAIIUIHUKOB KadeHUs. [lombGop
MOJIITUITHAUKOB TI0 THHAMUYECKON IPYy30M0JEEMHOCTH. Y CIIOBHE PaboTOCIIOCOOHO-
CTH TIOJIIUITHAKA KadeHus. KOHCTpyKIMKM MOMIMUITHUKOBBIX y3i0B. Ilocanku Ko-
aen; moamunHauka. CrocoObl (QUKCAIMy TOIIIMITHUKOB B KOPITyCE: a) OCEBBIM
¢dbuKcHpoBaHHEM Balla B ABYX HAIPABICHUAX B OJHOU OIMOpeE, Apyras ornopa - Iia-
Batomas; 0) GUKCHpPOBaHWEM BaJla B IBYX OMOpax (B KaKIOW OMOpe - B OJJHOM Ha-
MIPaBJICHUH ).

2.5.2.9 Cma3ounbie MaTepuaibl. Crioco0bl cCMa3KH. Y IJIOTHEHUS

Haznauyenune cmazku. Buabl cMa3ku: >KUAKHE Macja, KaJlbLIMEBBIC CMa3KHu
(conmumobl), TUTUEBBIC CMA3KW, HATPUEBbIE CMa3KH (KOHCTAJIUHBI), TBEPJIbIEC CMa3-
k. CriocoObl MmoJa4M CMa304HBIX MAaTEPHAIOB K JCTASIM U y3j1aM: pa3oBOE WU
MEPUOANYECKOE 3aKJIaJIbIBAHUE; OKYHAHUEM B MACISIHYKO BaHHY; MOJaya CMas3Ku
GUTUIAMY WK TO3UPYIOIIUMU MACJICHKaMU; Pa30phI3riBaHUEM; IIUPKYJISIIMOHHAS
cMaska. Y CIIOBUSI IPUMEHEHHUSI Pa3IMYHBIX CIIOCOOOB T0/1a4l CMa3KH.

Haznauenue ymioTHeHUN. YIUIOTHEHUS HEMOABWXHBIX COCAWHEHUU. YTI-
JIOTHEHUS TTOABMKHBIX coeuHeHn. KOHTaKTHBIC YIUIOTHEHUS (MaHXEThI, YIIJIOT-
HEHUsI TI0O TOPIEBBIM MOBEPXHOCTAM M T.1.). O0JacTh MPUMEHEHUS KOHTAKTHBIX
ymioTHeHU. KOHCTPYKIIMM KOHTAaKTHBIX yrutoTHeHui. [lonGop manxker. beckoH-
TaKTHBIC YIUIOTHUTEJILHBIE YCTPOUCTBA (I[eJIeBOe YIUIOTHEHUE, JJAOUPUHTHOE YTI-
JIOTHEHHE U T.IL.).

MaszeynepxuBaromue Koablia. KoHCTpyKIUs Ma3ey1ep>KUBAIOIIETO KOIbIIA.
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Ero naznadenwe. MaCHOOTpa)KaTeJIBHBIe KOJIbLA. KOHCTpYKI_II/ISI MacCJIo0TpaxKa-
TEJILHOT'O Kojblla. Ero HazHaueHue.

2.5.3. Bonpocsl 1JI1 caMONPOBEPKH

1. Chopmynupyiite kputepur padOTOCIOCOOHOCTH SJIEMEHTOB KOHCTPYK-
1007178

2. Kakue BUIBI CTaJICH UCIIONB3YIOTCS MTPH U3TOTOBJICHUN MAIIIHH?
. C KaKoif 1eJIpIo MPOU3BOIIT TEPMHUECKYIO 00pabOTKy cTaneit?
. Kakue marepmansl, kpome crajeid, UCTIOIb3YIOT TIPU MPOU3BOJICTBE Ma-

B~ W

IKH?
. C xako# 1enblo CTaHAAPTU3UPYIOT JeTanu?
. UTO NOHUMAIOT TIOJT TEPMUHOM «83AUMO3AMEHAEMOCTILY !
. [1o xakum napamerpam KiacCUuPUIUPYIOT OIIHOKHU?
. UTO MOHUMAIOT TIOJT TEPMUHOM «MOYHOCHb PA3MEpPa»?

9. KakuM 3aKOHOM OIKMCHIBAETCS paclpeieICHUe CIIy4aiHbIX OMNOO0K?

10. Kakoii pa3mep Ha3bIBa€TCSI HOMUHAIBHBIM?

11. Kakoii pa3mep Ha3bIBaeTCs AEHCTBUTEIIbHBIM ?

12. Kakoii pa3mep Ha3bIBae€TCs IPEACIbHBIM?

13. YUto Ha3bIBaeTCs OTKIIOHEHUEM pa3zMepa?

14. Kakas n1Hus Ha3bIBACTCS HYJIEBOM?

15. Yto Ha3pIBaeTCs JOMyCKOM pa3mepa’?

16. Uto Ha3pIBaeTCs MOJEM IOIMyCcKa?

17. Yro moHMMaeTcs Moj TEPMUHOM «KBaJTUTET»?

18. Yto Ha3pIBaeTCsA COETUHEHUEM ?

19. Kakoii pa3mep coeAMHEHUS] HA3bIBAETCS HOMUHAIBHBIM pa3MepoM ?

20. Kak pacrnonaratotcst ojisi JOIMyCKOB CONPSITa€MbIX J€Tajlel B MOCAAKAX
C 3230pOM.

21. Kak pacrnionaratotcsi ojsi JOIMyCKOB COMPSITa€MbIX JI€Tajel B MOCAAKAX
C HATSTOM.

22. Kak pacrnonararorcs mnojist JOMyCKOB CONPATacMbIX JI€Talleld B MEPEeXo-
HBIX ITOcagkax”?

23. Kak pacnonararoTcs moJisi I0IMyCKOB CONPSAraeMbIX JeTajel B MocajaKax,
HA3HAYEHHBIX B CUCTEME OTBEPCTHS?

24. Kak pacnonararoTcs MoJisl I0IMYCKOB CONPSAraeMbIX JeTajlel B mocajaKax,
HA3HAYEHHBIX B CHUCTEME BaJia?

25. Kakue mocajky Ha3bIBAIOTCS BHECUCTEMHBIMHU? YKaXKUTE NMpPUMEPHI UX
1e71eco00pa3HOro Ha3HAYEHUS!.

26. Kakue coeAMHEeHUS] Ha3bIBAIOTCSI HEPA3HEMHBIMU ?

27. Kakue TpeOoBaHuUs MPEABSIBISIOTCS K HEPa3beMHBIM COEAMHEHUSIM ?

28. [lepeuncnute BUIbI 3aKJIEMOYHBIX COSTUHEHUH.

29. Kak npou3BOAUTCA pacyeT 3aKJICMOYHBIX COCIUHEHUN M0 HANPSHKEHUIO
cpe3a 3aKJIenoK?

30. Kak mpou3BOAMTCS pacueT COEIMHSIEMBIX 3aKJIENKaMy JIMCTOB Ha pas3-

0 3 O\ D
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PBIB 110 HanOoJee HArPyKEHHBIM CEYEHUSIM?

31. Kak npou3BOIUTCS pacueT 3aKJICMOYHOTO COCTMHEHUS TI0 HANPSIKEHUSIM
CMATHSI OOKOBBIX MOBEPXHOCTEH 3aKJICTIOK ?

32. B xakux ciy4asx NpUMEHSIOTCS CBAapHbIE COCIUHEHHUS Pa3IMYHBbIX BU-
TOB?

33. B ueM 3akiro4aroTcs JOCTOMHCTBA U HEAOCTATKU CBAPHBIX COEIMHEHMI
M0 CPABHEHMIO C APYTUMH BUIAMH HEPA3bEMHBIX COCIUHEHU?

34. Kak npou3BOJATCS pacyeThl CTHIKOBOT'O JJOOOBOTO, (hJIaHTOBOTO CTHIKO-
BOT'0, JIOOOBOT'O BHAXJIECTKY, (DJIAHTOBOI'O BHAXJIECTKY IIBOB?

35. B kakux ciydasix IpUMEHSIOT pe3b00BbIE COCTUHECHHUS?

36. [1o xakuM npu3HaAKaM KJIacCUPUIUPYIOTCS Pe3bObI?

37. Kak npou3BOJUTCSl pacyeT JIEMEHTOB Pe3b0Obl Ha CPe3 U Ha CMSTHE IIPU
JeNUCTBUU Ha OONT OCEBOM HArpy3Ku?

38. Kak mpousBomuTcsi pacueT HEHANPS)KEHHOTo OOJTOBOTO COCAMHEHUS
IpyU JACHCTBUU OCEBOM U MOMEPEeYHON HArpy3ok (eciu OOAT mocTaBieH 0e3 3a30-
pa)?

39. Kak npou3BOAUTCS pacueT HAMPSHXKEHHOTO OOJITOBOIO COCIMHEHUS MPHU
TOMIEPEYHON HATPY3KE.

40. B kakux ciiy4asix MIpUMEHSIOT IIMOHOYHbBIE COCTUHEHUS?

41. Kakue pa3HOBUAHOCTH LITMOHOYHBIX COCTMHEHUN TPUMEHSIOTCS?.

42. Kak mpou3BOIUTCS BHIOOP MOMEPEUYHOTO CEYEHUS HITTOHKH ?

43. Kak npou3BOAUTCS pacyeT MIOHOYHBIX COSAMHEHUHN MO HANpPsHKEHUSIM
Cpe3a U MO HAIPSIKEHUSIM CMSITHS?

44. B KakuXx clly4asiX MPUMEHSIOT IIJTUIEBbIE COCITUHEHUS?

45. Tlepeuncnure pazHOBUIHOCTH IUIMLEBBIX COCAMHEHUN M OOJACTH UX
MIPUMEHECHHUSI.

46. Kakue cyiecTByIoT criocoObl IIEHTPUPOBAHUS HUTHIIEBBIX COCTUHEHU?

47. Kak mpou3BOJIUTCA pacyeT HUIUIEBOTO COCTMHEHUSI Ha CMSITHE?

48. B kakux ciydasx IPUMEHSIOT MTU(GTOBBIE COCTUHEHUS Pa3IUYHbIX BH-
TOB?

49. Kak npou3BOguTCS pacueT MTU(PTOBBIX COEIUHEHUN Ha cpe3 U Ha CMSi-
THEe?

50. YeM oTnMyaroTcs Apyr OT Apyra Baji U OCh?

51. Kakue cymiecTBylOT pa3HOBUIHOCTH BaJIOB U OCeH (10 UX reoMeTpuye-
CKHUM OCSIM U 10 Ha3HAYEHUI0)?

52. Tlepeunciute KpUTEPUU pabOTOCIIOCOOHOCTH TUXOXOHBIX (CTATUYECKU
Harpy>KeHHbBIX ) U OBICTPOXOJIHBIX BAJIOB.

53. Kak onpenensieTcss MUHUMAJIbHO JOIMYCTUMBIN TMaMeTp Bajia Mo YUCTO-
My KpY4YeHHUI0 (OpUEHTUPOBOYHBIN pacueT Baja)?

54. Kak Ha3HA4YUTh BEJIMYMHBI JUAMETPOB M OCEBBIE pa3Mepbl Pa3TMUHBIX
Y4aCTKOB BaJla MPU €ro MPOESKTUPOBAHUU?

55. Kak onpeaenuTs Harpy3Ku, 1€MCTBYIOIINE HA BAJIbI?

56. Kak mocTpouTh CyMMapHYIO 3MIOPY H3rM0armuX MOMEHTOB, JEHUCT-
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BYIOILIUX Ha BaJ?

57. Kak mocTpouTh 3MI0PY KPYTAIIUX MOMEHTOB, TEHCTBYIOLIMX HA BaJl?

58. Kak mpoBeputh Bai 1o omnacHeiM ceueHusiM? Kak onpenenutb 3KBUBa-
JICHTHBIE HAIPSKEHUS B OMACHBIX CEYEHUSIX BaJia?

59. Kak mpoBepuTh Baj MO CTATUYECKON MPOYHOCTHU (JIJI1 TUXOXOJHBIX WIH
CTaTHYECKHU Harpy>KeHHbIX BajoOB)?

60. Kak mpoBecTr NMpOBEPOYHBIN pacyeT Bajia MO YCTAIOCTHOW IMPOYHOCTH
(n71s1 OBICTPOXOIHBIX BAJIOB) MPH MYJIBCUPYIOIIEM UK€ HATPY>KEHUN?

61. Kak nmpoBecTn mpoBepoUHBIN pacyeT Bajia MO YCTAIOCTHON MPOYHOCTH
(n71s1 OBICTPOXOJIHBIX BAJIOB) MIPU CUMMETPUYHOM IIUKJIE HATPY>KEHU 1 ?

62. Kak mpou3BoaUTCS MPOEKTHBIN pacyeT Baja MO CTaTUYECKOM MPOUYHOCTH
(17151 THXOXOJIHBIX WJIM CTATUYECKU HArpy>KeHHBIX BajoB)?

63. O0ObsCHUTE YCTPOUCTBO MOIIMITHMKA KauyeHUsI U Ha3HAYEHHE ero JeTa-
nen.

64. [IpuBenuTe KIaccu(PpUKaLMIO MOAMIMITHUKOB KAUeHUSI M0 UX TUIAM U 110
CEpHUSIM.

65. Kak npou3BoauTcs MapKUpPOBKA MOAIIMITHUKOB KaueHuUs?

66. Kak npousBogutcsi moadOp MOAMIMIIHUKOB KaUY€HUS MO JUHAMUYECKOM
Ipy30M0ABEMHOCTH?

67. B kakux ciyyasx moadop MOJIIUIHUKOB MPOU3BOAIT MO CTATHYECKOM
rpy30M0ABEMHOCTH?

68. Kak mpouzBoguTcss Moa00p MOAIIMIIHUKOB KayeHHs] MO CTaTHYECKOU
Ipy30M0ABEMHOCTH?

69. Ha xakoM npuHIMIIE OCHOBaHA paboTa MOJIIUITHUKA CKOJIbXKEHUS ?

70. Kakue TpeGoBaHusl, IPEAbABIAIOTCS K MOAMUITHUKAM CKOJIBKECHHUS ?

71. B kakux ciydasx NpUMEHSIOTCS NOJUIUITHUKA CKOJIbXKEHUS ?

72. Kakue cBOMCTBa CMa3KU XapaKTEPU3YIOT €€ KaueCTBO?

73. Kakue ciocoObl mojaur cMa3Ku K MOBEPXHOCTSAM TPEHUS TPUMEHSIOTCS
MIPY CMa3Ke OMOPHBIX y3JI0B?

74. Kakue ycnoBusi omnpenensioT NPUMEHEHUE WU KUIKOW, WM KOHCH-
CTEHTHOM Ma3KH B OMOpPax BajoB?

75. C kako# 11eNbl0 B MallInHaX NpuMeHs 0T My(d1o1? Kakue pazHOBUIHOCTH
MYy(T CyIIECTBYIOT?

76. Kakue napaMmeTpsl BIUSIOT Ha MOJ00p TUMA U pazmMepa My ThI.

3IIPAKTUYECKMUE 3AHATUS
BBenenue

B sTom pasacic nporpaMmbl IPUBCACHBI PCKOMCHAYCMBIC TCMbI ITPAKTHUYC-
CKHX 3aHHTHﬁ, IMPOBOAUMBIX B CECCHUOHHBIN MepHuoLd.

Temnl MPAaKTHYCCKUX 3aHITUN MMpCrnoaaBaTCIIib BBI6I/IpaCT B 3aBUCHUMOCTH OT
KOJIMYCCTBA 4aCOB, BBIACJICHHBIX yqe6HBIM Fpa(l)I/IKOM Ha MMPAKTHUYCCKUC 3aHATHUA,
CIICHHUAJIbHOCTH, ITO KOTOpOﬁ 06yqa10Tc51 CTYACHTHBI, U CTCIICHU IMOATOTOBJICHHOCTH
CTYACHTOB 110 TCMaM.
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3.1 JIutepatypa

1. bate M.H. u np. Teopetnueckass MexaHuKa B puMepax u 3apadax. 4. I,
y. [I. = M., 1961 u nocnenyouye n31aHusl.

2. I'vpun B.B., 3amamun B.M. Pacuem u xoncmpyupogarnue Y3108 u 0ema-
Jietl MauuH (0151 MAQUUHOCMPOUMETIbHLIX cheyuaivbHocmell): YuebHoe nocodue. —
Tomck: H30. TITY, 2003.— 283 c.

3. I'ypun B.B., 3amamun B.M. Pacuem u xoncmpyuposaHrue y3108 u 0ema-
Jed mawun (018 MawuHocmpoumenbHulx cheyuaivhocmeti): Cnpagounoe noco-
oue. — Tomck: H30. TITY, 2003.— 244 c.

4. Nocunesnu I'.b. u nap. llpuknagnas mexanuka / I'.b. HMocuneBuy,
I'.b. Ctporanos, I'.C. Macmnos. - M.: Beicui. mk., 1989. - 352 c.

5. Memepckuit U1.B. COopHUK 3a/1ay MO TEOpETUUYECKON MexaHuke. — M.:
1981 u npyrue uznanus.

6. [lpuknagnas mexanuka / B.M. Oceuxuii, b.I'. 'opbaues, I".A. J{o6po6op-
ckuii, H.C. Koznosckuii, E.1. Mouceenko, I'.B. Msacuukos, B.C. IlepeBanos,
N.H. ®anpk. - M.: MammnocTtpoenue, 1977. - 488 c.

7. Crenun ILLA. ComnporuBiieHne marepuanoB. - M.: MammHOCTpoeHuUE,
1979. - 312 c.

8. Tapr C.M. Kpatkuii kypc Teopetuueckoit Mmexanuku: yued. 1is BTY3os.
— M.: Beicur. mk., 1995. — 416 c.

9. Yepnascxuui C.A. u Op. Ilpoekmuposanue mexanuueckux nepeoad /
C.A. Yepnascrxuu, I'.A. Cnecapes, b.C. Kozunyes. - M.: Mawunocmpoenue, 1984.
-358 c.

10. FOoun B.A., Ilerpokac JI.B. Teopus mexaHu3mMoB W MamuH. - M.:
Breicm. k., 1967. - 528 c.

11. SA6nonckuii A.A. Kypc Teopernyeckoit mexanuku. Y. I, u. Il. Yue6. qus
TEXH. By30B. — M.: Bricu. mk., 1984. — 423 c.

Ilpumeuanue: Kypcusom @videneHa OONOJHUMENbHA TUMepamypd.

3.2 TemMbl IPaKTHYECKUX 3AHATHI

3.2.1. Craruka. ['eomerpuueckuii cnocod cioxxkeHus cui. [Ipoekiust cuiibl
Ha OCH KOOpJMHAT. AHAJIUTUYECKUI cr1ocoO cliokeHus cuil. PaBHOBecue TBep10ro
Tesa MoJ ACHCTBUEM CUCTEMBbI CXOMASIIIIUXCS CUJL.

3.2.2. Cnyyau npuBEIEHHUS IJIOCKOW CUCTEMBI CHJI K OJJHOW Nape U K PaBHO
neicTBytonieil. CTaTU4ecKu onpeaearuMbie U HEOIPeaeIMMbIE 3a1auH.

3.2.3. Kunemartuka. [loctynarenbHoe ABUXKEHUE TBEPAOTO Tena. Bpaiienue
TBEPAOr0 Tejla BOKPYr HEMOIBMXKHOM ocu. PaBHOMEpHOE M pPaBHONEPEMEHHOE
BpalieHue TBepaoro Tena. [lnockomapasnienbHOe ABMKEHHE TBEPAOro Tella M
JIBUKEHUE TUIOCKOU (PUTYpHI B €€ TIIOCKOCTH.

3.2.4. CocraBHOE (CII0KHOE) JBM)KEHHUE TOYKHU, OTHOCUTEIIPHOE M TIEPEHOC-
Hoe nBKeHHe. OTHOCUTENbHAs U TMEPEHOCHAs] CKOPOCTH M YCKOPEHHUS TOYKH.
CrnoxxeHue CKOpoCTel U YCKOPEHHIA.

3.2.5. Iunamuka. uddepeHimanbabie YpaBHEHHS IBHKEHUS CBOOOTHON U
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HECBOOOJIHON MaTepualbHBIX TOYEK B JEKAPTOBBIX KOOpAMHATaX. /|Be OCHOBHbIE
3a/1a4 TUHAMUKH MaTEPUaIbHON TOUKHU.

3.2.6. IlocTpoeHue MIIAaHOB MOJIOKEHUM MexaHu3Ma. [locTpoeHue TpaekTo-
pUi OTAEIBHBIX TOYEK MexaHu3Ma. KunemMarnueckuii aHanu3 TIOCKOTO PhIYakKHO-
ro MexaHusma rpadoaHaIuTHYeCKuM MeTofoM. [locTpoeHue miiaHoB CKOpOCTei
Ha MpUMeEpe IIeCTU3BEHHUKA. OnpeneneHne yCKOPEHUH TOYEK 3BEHBEB IIOCKOTO
PBIYAKHOIO MEXAaHU3Ma METOO0M IUIAHOB HA IPUMEPE NIECTU3BEHHHUKA.

3.2.7. Pactskenue (cxkarue). [locTpoeHue smiop mpoaosibHbIX cuil. PacueT
CTEP>)KHEN HA NPOYHOCTH IMpPU AEUCTBUU MPONOJBHBIX cwil. OnpeneneHue HOp-
MaJIbHBIX HANPSDKEHUN OT JEHWCTBUS NPOJOIBHBIX CHJI U MIOCTPOEHUE AIIOPHI HOP-
MaJIbHBIX HaIPsHKEHU.

3.2.8. U3rub. Buasl onop. Onpezenenne peakiyii B ornopax JByXOMOPHBIX U
KOHCOJIbHBIX Oanok. [locTpoeHue 3mop monepeuHbix CUil U U3rudarommux MOMEH-
TOB. PacueTsl 6aJIok Ha MPOYHOCTH U )KECTKOCTh MPU UX H3THOE.

3.2.9. Kpyuenue. IlocTpoeHue >3010pel KPyTAIIUX MOMEHTOB, JEHCTBYIOIIUX
Ha Oanky. Pacdetbl kpyribix 0ajJoK Ha MPOYHOCTh M KECTKOCTh MPH KPYUYEHUHU.
PacueThl Kpyribix 0anok Ha MPOYHOCTH MPU COBMECTHOM JIEUCTBUM HA OalKy W3-
ruda v Kpy4eHus.

3.2.10. Onpenenenne yrioBbIX CKOPOCTEHM, MOIIHOCTEH M KPYTAIIMX MO-
MEHTOB Ha 3JIEMEHTaxX MNPUBOJAA C KPYIJIBIMHU KOJIECAMHU Ha MPUMEPE JBYXCTYIEH-
4aToro npuBoja (OAHOCTYIIEHYATOr0 peAyKTOpa ¢ OTKPHITOM nepenayeil).

3.2.11. Tlepenauu ¢ rubkumMu 3BeHbAMHU. OOIIIME CBEICHMUS.

Pemennblie nepenaun. Knaccudukanus peMeHHBIX niepeiay.

O6nactiu NpuUMEHEHUs PEMEHHBbIX mepenad. Tumbl NMPUBOAHBIX PEMHEH.
I'eomerpust pemenHon nepenauu. IlpuHoun neuctsus peMeHHoM nepenadyu. Ha-
YyalbHOE HATsKEHHE peMHs. HaTskeHune BeTBeil peMHs MOoJ Harpy3koil. Ympyroe
MIPOCKaJIb3bIBAHUE PEMHS IO IIKMBaM. HanpsikeHus B pEMHSIX IPHU XOJIOCTOM XOJI€
U noj Harpy3koi. KnHemaTuka pemMeHHBIX nepenad. B3auMocBs3b reoMeTpuue-
CKHMX, KHHEMaTUYECKUX M CHIOBBIX MapamMeTPOB PEMEHHOU mepenauu. Kpurepuu
paboTOCIIOCOOHOCTH peMeHHBIX nepenad. OcoOeHHOCTH pacueTa KIMHOPEMEHHBIX
nepenay (1Mo CPaBHEHMIO C TIOCKOPEMEHHBIMU). J|0CTOMHCTBA U HEIOCTAaTKU KITU-
HOPEMEHHBIX MEPEIay [0 CPABHEHMIO C INIOCKOPEMEHHBIMHU NEPEIadyaMH.

3.2.12. I'eomeTpHUecKasl B3aMMOCBS3b MEXAY MapamMeTpaMy 3BOJIbBEHTHOU
npsiMO3y00i HUIMHAPUYECKON NIepeIayn.

3.2.13. OcOOEHHOCTH pacyeToB U MPOEKTHUPOBAHUS KOCO3yOOW IMIMHIIPU-
YEeCKOM 3BOJILBEHTHOM, KOHMYECKOU MPsIMO3yOOH HBOJIbBEHTHON U YEPBSIYHOMN Tie-
penad 1o CpaBHEHHUIO C pacyeTaMu W MPOEKTUPOBAHUEM MPSAMO3yOON LMIUHIPU-
YECKOU 3BOJIBBEHTHOU MEPEIAYEH.

3.2.14. Pacuer u npoeKTUpOBaHKHE BaIOB. OpUEHTUPOBOYHBIM pacyeT BaJia
0 YucToMy KpydeHuto. [IpoexktnpoBanue Bana. Ha3HaueHrne BeIMUYMH AUaMETPOB
Ha pa3IMYHbIX ydacTKax Bayia. OmnpeneneHue 3HAYCHUM JUIMH pa3IMYHbIX y4acT-
KOB BaJa.

3.2.15. Onpenenenre peakuuid B ONOpax Baja pa3jInyHOTO BUIA PETYKTOPOB
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- C HWIMHIPUYECKUMHU TPSIMO3yObIMU KOJIECAMU, C IIMJIMHIPUYECKUMU KOCO3YObI-
MU KOJIECAMHU, C KOHUYECKUMU MPAMO3YObIMU KOJECaMU, YEPBSIYHBIX. Y TOUHEH-
HBIM pacyeT Bana. Beigenenue onacHbix cedenuid. Onpeaenenne KodGpPuuueHToB
3amnaca nmpoyHocty (kodddunrenTa 6€30MacHOCTH) Bala.

3.2.16. Ha3HaueHue nmogIIMIHUKOB KaueHMs. X mpoBepka mo guHamu4e-
CKON rpy3onoabeMHOCTH. CMmaszka MNOJUIMITHUKOBBIX Yy370B. KoHCTpyupoBaHue
or10p.

3.2.17. OcobeHHOCTH pacueTa U NPOEKTUPOBAHUS OTKPBITHIX 3yOUaThIX Te-
peaad 1o CpaBHEHUIO C 3aKPBIThIMH.

3.2.18. Jlonycku u mocagku. Cucrema oTBEpCTUs. AHaNIN3, MOA00p U Ha3HA-
yeHue nocagok. Cucrema Basia. AHanu3, No100p U Ha3HAUEHHUE MTOCAIOK.

3.2.19. BuecuctemHbie Mocaaku. AHaau3 Moa00p M Ha3HAUYCHHE MOCAJIOK.
[lepoxoBaTocTh MoBepxHOCTEN aeranedt mamuH. [IpocTaHoBKa MIEpOXOBATOCTH
Ha paboymx yepTexkax jaeranen.

4 KOHTPOJIBHBIE PABOTbI

B KOHTpONBHOM paboTe CleIyeT PemnTh ABE KOHTPOIbHBIX paOOTHI.
Hcxoanbie JaHHBIE TIPU PEIICHUU 3a7a4 CIEIyeT BHIOMPATh B COOTBETCT-
BUHU CO CBOMM JIMYHBIM IIM(pPoM (cM. c. 4).

4.1 JIutepaTtypa

1. bate M.H. u np. Teopetnueckass MexaHuKa B mpuMepax u 3apadax. Y. I,
y. [I. = M., 1961 u nocnenyouye n31aHusl.

2. byrenun H.B. u np. Kypc Teopernueckoit mexanuku. T. 1, 1. 2 — M.,
1985.

3. I'ypun B.B., 3amamun B.M. Pacuem u xoncmpyuposaHrue Y3108 u 0ema-
Jietl MauuH (0151 MAQUUHOCMPOUMETIbHLIX cheyuaivbHocmell): YuebHoe nocodue. —
Tomck: H30. TITY, 2003.— 283 c.

4. I'vpun B.B., 3amamun B.M. Pacuem u xoncmpyuposarue Y3108 u oema-
Jed mawun (018 MawuHocmpoumenbHulx cheyuanvhocmeti): Cnpagounoe noco-
oue. — Tomck: H30. TITY, 2003.— 244 c.

5. /lynaes I1.@., Jlenuxoe I1.A. Koncmpyuposarue y3106 u demaneti MauiuH.
- Bvicws. wix., 1985. - 416 c.

6. Uocunesnu I'.b. u np. Ilpuxnagnas wmexanuka /I'.b. HocuneBuu,
I'.b. Ctporanos, I'.C. Macnos. - M.: Beici. mik., 1989. - 352 c.

7. Hocunesuu I'.b. [lemanu mawun. - M.: Mawunocmpoenue, 1988. - 358 c.

11. Memepckuit 1.B. COopHUK 3a1a4 10 TEOpETUUYECKON MexaHuke. — M.:
1981.

8. Tapr C.M. Kpartkuii kypc Teopetuueckoit mexanuku: yued. 1is BTY3oB.
— M.: Beicur. mk., 1995. — 416 c.

9. Ienn6mur A.E. KypcoBoe mnpoekTtupoBaHue neraiel MamuH. - M.:
Breic. mik., 1991. - 432 c.

Ilpumeuanue: Kypcusom gvideneHa 0ONOJHUMENbHAS TUMepPamypd.
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4.2 KonTpoabHas padora Nel

B xonTponbHOM paboTte Ne 1 He0OX0UMO BBITIOTHUTD TPU KOHTPOJIBHBIX
3a/1a4u:
- 3amaay Ne 1.1;
- 3amaay Ne 1.2;
- 3amaay Ne 1.3;

4.2.1 KonutpoabHas 3agaua Ne 1.1

XKectkas pama 3akperuieHa B TOUKE A IIAPHUPHO, a B TOUKE B NpukpemnieHa
K IAPHUPHOM ONOpE Ha KaTKax.

Ha pamy geiictByroT napa cwit (MomeHT M) u Tpu cuiibl (Fy, F, F3).

OnpenenuTs peakiuu cBs3eil B TOUkax 4 U B, BbI3pIBacMbI€ 3aJJaHHBIMU Ha-
rpy3KaMH.

Hcxoanbie JaHHbIE IS PELICHUS 3aJa4M [IPUHATH B COOTBETCTBUM CO CBO-
VM JIMYHBIM IIU(POM B CIEIYIOLIEM NOPSIKE:

1. TIo mocaenneii (nmaroi) uudppe mudpa NpuHATH CXeMy HATrPyKEHUSA
pPaMBbL.

2. Ilo nepBoii uudpe mudpa u3 TadbIULb 2 NPUHATH BEJIUYHHY, XapaK-
TePHU3YIOIIYIO JUVIMHY Y4aCTKOB pamMsbl L.

3. ITo BTOpoii mn¢pe mudpa u3 Tabnuibl 2 NPUHATH BEJIUYMHY yIJIa d.

4. Tlo TpeTneil nudpe mudpa u3 TadaUIBl 2 TPUHITH BEJTHYUHY yrJa f.

5. Ilo uerBepToil MPpe mudpa u3 TabIAUIBI 2 TPUHITH BEJIMUMUHY yIJia .

6. [To a0coIIOTHOM BeJIMYMHE PA3HOCTH NMEePBOil U BTOPOH nmudp mmdpa
13 TaOaUIbl 2 IPUHATH BeJIMYMHY MOMeHTa M.

7. 1o a0COJIOTHOM BeJIMYMHE PA3HOCTH NEPBOil U TpeThbeill nudp mmdpa
U3 TaOaUIbl 2 NIPUHATH BeJIHYUHY cHbl Fi.

8. Ilo abconOTHOM BeJIMYMHE PA3HOCTH NEPBOM M 4YeTBepTON HHUPP
mu@pa u3 TabIUbl 2 TPUHATH BeJTUYHHY CHJIbI F.

9. ITo aGCoNOTHOM BeJIMYMHE PA3HOCTH MepBoii M naToi nudp mmdpa
U3 TaOIUIbl 2 NIPUHATH BeJIHYUHY CHIIbI F.

g2l L 3L
@ ARSI s
_V: . _ [ T —
3 gl ]
el D [ — Q:'; F'! N ™
F = k= - o
F. 1 ] - L
Al ~ladd B/
3 ] L_%
Cxenda o fh e 2. CEEMI e ]
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Cxema Ne 8 = 2L 4 Cxema Ne 9
Tabaura 2
Hcxoanbnie 1annble K 3aga4de Ne 1.1
Hudpa mmdpa nian
a0CoJI0THAA BeJIUYHHA 0 1 2 3 4 5 6 7 8 9
pa3HocTu iMdp mmudpa
Jnuna L, m 0,2510,30 | 0,35 0401 0,45 0,50 0,55 0,60 | 0,65 | 0,70
VYrou a, rpan 30 60 90 120 | 150 | 210 | 240 | 270 | 300 | 330
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ITpononxenue TadauIbI 2

Hudpa mmdpa nian

a0cosroTHas BetuyuHa | 0 1 2 3 4 5 6 7 8 9
pa3HocTu nudp mmuppa

VYron B, rpax 30 60 90 | 120 | 150 | 210 | 240 | 270 | 300 | 330
Yrouy, rpan 30 60 90 | 120 | 150 | 210 | 240 | 270 | 300 | 330
Mowment M, Hm 85 90 95 | 100 | 105 | 110 | 115 | 120 | 125 | 130
Cuna Fi, H 10 12 14 16 18 20 22 24 26 28
Cuna F,, H 10 12 14 16 18 20 22 24 26 28
Cuna F3, H 10 12 14 16 18 20 22 24 26 28

4.3 KonrpoubHas 3aga4a Ne 1.2

[TpssmoyronbHas miactuHa (cxembl Ne 0 - Ne 5) unm kpyrias riacTuHa pa-
auycoM R (cxembl Ne 6 — Ne 9) BpamiatoTcsi BOKpYT HEMOJIBHIKHON OCH C TIOCTOSIH-
HOU YIJIOBOM CKOPOCTBIO M.

Ocp BpamieHus MO0 MepueHANKYISIPHA MIOCKOCTH TIACTHUHBI U MPOXOAUT
yepe3 Touky O (cxemsr Ne 0, Ne I, Ne 2, Ne 5, Ne 8, Ne 9), nubo ock Bpatienus OO0,
JIC)KUT B IJIOCKOCTH IIACTHHBI (cxemwvl Ne 3, Ne 4, No 6, Ne 7).

[To mnactune Baoab npsimoit BD (cxembl Ne 0 — Ne 5) unu mo okpy>KHOCTH
pamuyca R (cxembl Ne 6 - No 9) nBuxercst Touka M. 3aKOH €€ OTHOCUTEIHLHOTO
JBUKEHHUSI BBIpAKAETCSl ypaBHEHUEM Buaa S=AM=f(1).

OnpenenuTts aOCOMIOTHYIO CKOPOCTh U a0COJIIOTHOE yCKOpeHue Touku M B
MOMEHT BpeMeHMU =1 c.

Hcxoanbie qaHHbIE IS PELICHUS 3aJa4M IPUHATH B COOTBETCTBUM CO CBO-
VM JIMYHBIM IU(POM B CIEIYIOLIEM NOPSIKE:

1. ITo nocnengue#t (msaToit) uudpe mudppa NPUHATb CXEMY ABUKEHHUS TOUKH
M.

2. Tlo nepBo#t nudpe mudpa u3 Tadbnuubl 3 TPUHATH 3HAYEHUE YIIIOBOM
CKOPOCTH .

3. Ilo BrOpoii udpe mudpa U3 Tadbauibl 3 TPUHITH 3aKOH OTHOCUTEIIHHOTO
TBUYKEHUS.

4. Ilo Tperbeii nuppe mmppa u3 Tadauibl 3 NPUHATH 3HAYEHHE 0TPe3Ka
b (ona cxem Ne O - Ne 5) unu L (0na cxem Ne 6 - Ne 9).

o o o
M/1D
4b M B A Mo
b |
A o =
Q) 3b /11
1 L& 28 i
Cxema Ne 5
0) ||| B 0) ||| B
Cxema Ne 3 Cxema Ne 4
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Cxema Ne 00 Cxema Ne 1 Cxema Ne 2

ol

Cxema Ne 6 Cxema Ne 7
Tao0muna 3
Hcxoanbie 1anubie K 3aaade Ne 1.2
Hudpa mmdpa 0 1 2 3 4 5 6 7 8 9
VYrioBas ckopocTts ®, 1/c 1,0 [ 1,5 | 20 | 25| 30| 35|40 ]| 45| 50| 5,5
Jlna cxem Ne 0, Ne 1, Ne 2, Ne 3, Ne 4, Ne §
b, Mm 0,10 (0,12 0,14 | 0,16 | 0,18 | 0,20 | 0,22 | 0,24 | 0,26 | 0,28
w
O Lrl Nﬁ — vﬁ —
S|l 3|g|3|2|3|%3
< ol N A A N NS N N A
Nt Nt ot = et et > ot > =
= = =1 =3 =3 =3 = =1 = =3
Jna cxem Ne 6, Ne 7, Ne 8, Ne 9

R=0,5™m

L 0,5R |0,6R |0,7R |0,8R [0.9R |1,1R |1,2R |1,3R |1,4R [1,5R
o o e "(1“:1 S ﬁ 0 A S A
R S G R e B

S=AM=A0). L8l glelgle|ls|s]|s
Sl 55l & lAal& AR5 5] &5
g Q ¥ = o = ¥ o S\ ¥
Rl R|RBR|EB|EB|RBR|RBR|RBR|R|ER

4.4 KonrpouabHas 3aga4a Ne 1.3

Mexanuueckasi cuctemMa COCTOUT U3 Tpy30B 1 u 2 (koaduIueHT TpeHus
IPY30B O MIOCKOCTh f=0,1), MUIUHIPUIECKOTO CIUIOIIHOTO OJHOPOIHOTO KaTka 3
W CTyNeHYaThIX IKUBOB 4 U 5 ¢ auameTtpamu ctyneHed D4=0,6 M, ds=0,3 ™,
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Ds=0,4 M, r5=0,2 M (Maccy KaXJIOro IIKHBA CYUTATH PABHOMEPHO PACTIPEICICHHOM
10 €ro BHEIIHEMY 000y ).

Tena cucrembl COEAUHEHBI APYT ¢ APYTOM HUTSAMH, HAMOTAHHBIMM Ha IIKH-
BbI; YYACTKH HUTEN NapauieIbHbl COOTBETCTBYIOIINM IIJIOCKOCTSIM.

ITon neiictBueM cuinbl F=f{s), 3aBucdiineii oT nepeMenieHus TOYKU NpuiIo-
KEHUS CUIIbI, CUCTEMA NPUXOAUT B JBUKEHHUE U3 COCTOSHUS MOKOSI.

[Ipu nBMKEHHUH CUCTEMBI HA IIKUBBI 4 U 5 NEUCTBYIOT NOCTOSIHHBIE MOMEH-
ThI CUJI CONIPOTUBIICHH, paBHbIE COOTBETCTBEHHO My 1 Ms.

HalitTn 3HaueHne BEJIMYMHBI ONPENEIIIEMOTO TapaMeTpa B TOT MOMEHT Bpe-
MEHH, KOT/1a IEPEMEIIEHUE TOUKU TPUIIOKEHHS CUIIBI [ PaBHO §.

OmnpenensieMblit napaMeTp ykaszaH B Ta0nune 4, rae 0003Ha4eHo:

- V1 - ckopocTs rpy3a 1;

- V3 - ckopocTh rpy3a 2;

- V3 - CKOpPOCTB LIEHTpa Macc Kartka 3;

- ()4 - YTIIOBAasi CKOPOCTh IIKUBA 4;

- M5 - YIJI0Basi CKOPOCTH IIKKBA J;

Hcxoanbie naHHbIE IS PELICHUS 3aJa4M [IPUHATH B COOTBETCTBUH CO CBO-
VM JIMYHBIM IU(POM B CIEIYIOLIEM NOPSIKE:

1. Ilo mocaennei (nsaroi) uudpe mu@pa NprUHIATH CXeMY MEeXaHHYEeCKOH
CHCTEMBL.

2. Ilo nepBoii uu¢pe mudpa u3 TadauIbl 4 IpUHITL Maccy rpy3a 1 —m;.

3. [To BTOpoii mndpe mudpa u3 tTadnuibl 4 NPUHATH Maccy rpysa 2 — m,.

4. Tlo Tpetbeit nudpe mudpa u3 Tadnuibl 4 NPUHATH MAacCy KaTka 3 — m3.

5. Ilo yerBeproit uudpe mudpa u3 TadbauLbl 4 NPUHATH Maccy IIKUBA 4 —
my.

6. [To a0coIIOTHOM BeJIMYMHE PA3HOCTH NMEePBOil U BTOPO mudp mudpa
13 Ta0auIbl 4 IPUHATH Maccy HIKUBA 5 — ms.

7. 1o a0COIOTHOM BeJIMYMHE PA3HOCTH NEPBOM U TpeTheld uudp mmdpa
13 Ta0auIbl 4 IPUHATH MOMEHT CONPOTUBJIEHHUS IIKUBA 4 — M.

8. Ilo abconOTHOM BeJIMYMHE PA3HOCTH NEPBOM M 4YeTBepTON HHUPP
mugpa u3 Tabauisl 4 TPUHATH MOMEHT CONPOTHBJIECHUS IKKUBA 5 — M.

9. ITo aGCoNOTHOM BeJIMYMHE PA3HOCTH NMepBoii M naToi nudp mmdpa
13 TabnuIbl 4 TpUHATH BeJUYUHY cuiibl F (F=£(S)).

10. TIo abconr0THOM BeJIMYMHE PA3HOCTH BTOPOil M TpeTbeld nudp mmud-
pa u3 TabyuLbl 4 NPUHATH BEJMUYMHY NepeMenieHus S;.

11. ITo aGconTHON BeJHMYHMHE PA3HOCTH BTOPOM M 4YeTBepTOd HUGPp
mm¢ppa u3 Tabauiel 4 TPUHATH oNpeAesisieMblid B 3aa4e napaMeTp.

Ykazanusa:

3amaua Ne 1.3 — Ha nmpuMeHEHUE TeopeMbl 00 M3MEHEHUU KUHETUYECKON
HSHEPTUU CUCTEMBI.

[Ipu peureHuu 3afa4u y4ecTh, YTO KUHETHUUECKAsl SHEPTUsl CUCTEMBI paBHA
CyMM€ KMHETHUYECKHX SHEPruil BceX BXOASUIUX B CUCTEMY TeJl. DTy SHEPIHIO clie-
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IyeT BBIPAa3UTh Yepe3 Ty CKOPOCTh (JIMHEHHYIO WU YIJIOBYIO), KOTOPYIO B 3ajiayue
CJIeyeT ONPEACIINUTD.

Cxema Ne 7

53 C34€Qv

Q]

N
<2 M; M °
S
Cxema Ne 8 Cxema Ne 9 S
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[Ipu BhIUKMCIEHUU KMHETHMYECKOW SHEPTUM KaTKa, JBUIKYILETOCS IUIOCKOIa-
pajuIeNIbHO, JJIsl YCTAHOBJIEHHSI 3aBUCUMOCTH MEXKAY €r0 YIIIOBOM CKOPOCTBIO H
CKOPOCTBIO €T0 LIEHTpa MacC BOCMOJIb30BATHCS MOHITHEM O MTHOBEHHOM IIEHTpE
ckopocteit. IIpu onpenenenun paboThl Bce NEPEMEIEHUs CIeNYyEeT BbIPAa3UTh ye-
pe3 3aJlaHHOE MEepeMEIEHUE §, YUTS, YTO 3aBUCHUMOCTb MEXAY IMepeMenieHUusIMU
31ech OylIeT TakoM ke, KaKk MEKy COOTBETCTBYIOUIUMHU CKOPOCTIMH.

Tabnuma 4
HMcxoanble 1aHHbIE K 3agaue Ne 1.3
Hudpa mmdpa nian
a0coJII0OTHasl BeJIMYUHA 0 1 2 3 4 5 6 7 8 9
pa3HocTu iMdp mmudpa
Macca rpysa 1, my, kr 30(3514045 1505560165701 75
Macca rpysa 2, m;, KT 20125(130(3,5]140(45]501|55]6,0] 6,5
Macca katka 3, m3, K& 2513013514045 |50(55(601|65] 7,0
Macca mkuBa 4, my, KU 50(5516065]70(75]80]|85]90]9,5
Macca mkuBa 5, ms, KT 4515055160165 |70] 7580138590
MowmenTt conporuBnenus My, Hv | 0,40 0,450,501 0,551 0,60 | 0,65]0,70] 0,751 0,80 | 0,85
MowmenTt conpotusnenus Ms, Hv | 0,30 0,350,401 0,45 0,50(0,55] 0,60 0,65 0,70 0,75
Cuna F (F=A(S)), H claléda|loldldlalal el
s|s|8|g|2|8|2|5|8|¢
[Tepemenienue S, M 05106070809 ]|10(1,1|12]|13]| 1,4
OHpC)ICJ'ISICMBIﬁ mapamMeTp V] (OF Vc3 V2 04 V] 04 (OF Vc3 V2

4.3 KonTpoabHas padora Ne2

B koHTponbHOM padoTe Ne 2 He0OX0IUMO BBINIOJHUTD YEThIPE KOHTPOIBHBIX

3aJ1aum:
- 3amaay Ne 2.1;
- 3amaay Ne 2.2;
- 3amaay Ne 2.3;
- 3amauy Ne 2.4,

4.3.1 KonutpoabHas 3agaua Ne 2.1

CrasibHOM CTEpKEHb HAXOAUTCS MO JEUCTBUEM MPOJOIBHBIX CHUIIL.
ITocTpouTs 3MIOPBLI BHYTPEHHHUX NPOAOJIBHBIX CHJI F' M HOPpMaJIbLHBIX Ha-
NpsiKeHul o, HaliTh nepemenienue Al ceuenus I-1.
BnusinueM coOCTBEHHOTO Beca CTEPKHS NMPeHeOpeyb.
Mopyns ynpyroctu cranu E.; pasen 215000 MITa.
B sTo#1 rpynmne 3agay MCXOAHbIE JaHHBIC IIPUHUMAIOTCS, B COOTBETCTBUU C
mudpom, caeayoumM 00pa3oM:
1. TTo mocaenneit nugpe mudpa npuHATH CXEMY HATPYKEHUSI.
2. Tlo nepBoii uu¢pe mudpa u3 Ta0IUIBI 5 TPUHITH BETHIUHY CHIbI F.
3. [lo BTOopo#i nudpe mmppa 13 TabIULB 5 TPUHATH BEIMUYUHY TUIOMIAAH

ceueHus A.
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4. Tlo Tperbeilt nudpe mmppa u3 TabIULbl 5 NPUHATH BEJMYHHY KO03¢]-

¢punuenra k.

5. Tlo yeTBepToii nudppe mmudpa U3 TabJULBI 5 TPUHATH BEJUYNHY, Xa-
PAKTEPHU3YIOLLYI0 AJTHHY CTEP:KHS - b.

Tabnuua 5
Hcxoanbie JaHHBbIE K KOHTPOJIbHOM 3a1a4e Ne 4
Hudpa mmdpa 0 1 2 3 4 5 6 7 8 9
F, xH 100 | 105 [ 110 | 115 | 120 | 125 |130 [ 135 | 140 | 145
A, Mm*x1000 1,8 1,9 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7
k 0,4 0,5 0,6 0,7 0,8 0,9 1,1 1,2 1,3 1,4
b, m 0,20 { 0,25 ]0,30 | 0,35 | 0,40 | 0,45 | 0,50 [ 0,55 | 0,60 | 0,65

Ha cxemax Ne 0 - Ne 9 meHTpamMu MaJIeHbKUX OKpPYKHOCTEH 00O03HAUYEHbI

TOYKH ITPHUIIOKCHUA CHJIL.
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Cxema Ne 8 | Cxema Ne 9

4.3.2 KontposbHas 3agaua Ne 2.2

JJ1st 3aJaHHOM CXEMBI CTaIbHOM OallKi KPYTJIOro MOCTOSIHHOTO CeYeHU s, Ha-
TPY>KEHHOM pacCIpeleICHHON HArpy3Kou ¢, COCpedOoTOYeHHOW cunon F, u3ru-
OarormM MOMEHTOM M M KpyTSAUIMMU MOMEHTamMH 7, TIPOU3BECTH CIIEAYIOIIHNE
pacyeTsl:

- ONPEJETUTh COCTABJISAIOLINE PEaKIUH B 0IIOPaXx;

- IOCTPOUTH IMIOPY NOMEPEYHbIX CHJI;

- IOCTPOUTH IMIOPY U3rHOAKOIMX MOMEHTOB;

- IOCTPOUTH IMIOPY KPYTAIIUX MOMEHTOB;

- MOJIB3YSCh NOCTPOCHHBIMH 3MIOPAMU U MEXaHUYECKMMH XapaKTePHUCTHKA-
MU MPUHATOr0 MaTepuaia (Tabiuia 8), Mo OJHOWU U3 TCOPUM MPOYHOCTH OMpEJie-
JUTHh BeJIMYMHY MUHMMAJIBHO JI0IIyCKAaeMOoro JuamMerpa (IoJly4eHHOE 3HaUeHue
OKPYIJIUTH 10 Onmkaiiied OoJbIIeil BEIUYHHBI U3 Ppsjia HOPMAJIbHBIX JIMHEHHBIX
pasmepos o 'OCT 6636-69 (tabi. 7).

Mapkoii ctanu 0anku 3a7aThCsl CaMOCTOSITEIBHO (Tabnuia §).

Koa¢pdunpenT 6€30macHOCTH 110 TEKYUYECTHU Sy, TPUHATH PABHBIM 2.

Hcxoanbie qaHHbIE IS PELICHUS 3aJa4M [IPUHATH B COOTBETCTBHH CO CBO-
VM JIMYHBIM IU(POM B CIEIYIOLIEM MOPSIKE:

1. TIo mocnenneit nudpe mmuppa npuHATH CXEMY HATPYKeHHUS 0AJIKH.

2. Ilo nepBoii nndpe mudpa 13 tadauibl 6 NPUHATL BeTUYUHY HUHTEH-
CHUBHOCTH pacnpeae/ieHHONH HATPy3KH ¢.

3. Ilo BTOpoii nudpe mmndpa u3 Tadbauipl 6 TPUHATH BEJTHYUHY CHIbI F.

4. Ilo Tperbeii nuppe mmppa u3 TadaUIBl 6 NPUHATH BEJMYUHY H3IHU-
O0aromero momenra M.

5. Tlo yeTBepToii nu¢pe mmudpa u3 TadbauLbl 6 TPUHATH BeJUYNHY, Xa-
PaKTEepHU3YOINYIO AJNHY 0AJKH - b.

6. [To a0coIOTHOM BeJIMYMHE PA3HOCTH NMEePBOil U BTOPOH mudp mmdpa
13 Ta0IuIbl 6 IPUHATH BeJIMYUHY KPyTsiliero momenra 7.

7. 1o a0COIOTHOM BeJIMYMHE PA3HOCTH NMEPBOM U TpeThbeld uudp mmdpa
U3 TabauIbl 6 TPUHATH BeJIUYNHY Ko3¢duuuenra k.
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HNcxoanbie 1aHHBIC K KOHTPOJLHOM 3agaue Ne 2.2

Taobmuna 6

Hudpa mmdpa nian
a0CcoJII0THaA BeauuyuHal 0 1 2 3 4 5 6 7 8 9
pasHoctu uudp mudppa
q, k<H/m 20121122 1231241251261|271]28]29
F, xH 10 11 12 13 14 15 16 17 18 19
M, xHm 20 22 24 26 28 30 32 34 36 38
T, xHm 35 38 41 44 47 50 53 56 59 62
b, m 151161 1,711,8]119]1201]211]221]23]24
k 05106107108 109]1,1]1121]11,3]|14]1)5
F ™ q T F q 2T
T ﬂ' T 2T ' T [ T I
M<_ Z <M %
7 b bk Kb _ 7 b TVbk kb
Cxema Ne 0 Cxema Ne |
F — — inl
5 I rher T rbar
“f(ITHHN“ “HHH(le“
7 b bk “M Kk 7 b Mk kb _
Cxema Ne 2
” bk
q q
T 1 2T T[ T
v M v
7 b bk Bl T 7 b T bk kb T
Cxema Ne 6 Cxema No 7
T T 2T fM  { 1 _I°M T 21
IYYYYIYYINY
f RILLIELL) T
T - q F - g
b 77 bk kb F b bk 77 kb
Cxema Ne 8 Cxema Ne 9
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Pa3mepsl HopmasbHble JuHelHbIe (ITOCT 6636-69), mm

Tabmuma 7

32148 7.1
34150 7,5
3,66 153 | 8,0
38156 85
4,01 6,0| 9,0
421631 95
4,51 6,7 | 10,0

10,5 | 16
11,0 | 17
11,5 | 18
12,0 | 19
13,0 | 20
14,0 | 21
15,0 | 22

24 | 35%| 48 | 62* | 75 | 110
25136 | 50 | 63 | 80 | 120
26 | 38 | 52*% | 65*% | 85 | 125
28 | 40 | 53 | 67 | 90 | 130
30 | 42 | 55*% | 70* | 95 | 140
32 1 45| 56 | 71 | 100 | 150
34 [47*| 60 | 72* | 105 | 160

170 | 250
180 | 260
190 | 280
200 | 300
210 | 320
220 | 340
240 | 340

360 | 530
380 | 560
400 | 600
420 | 630
450 | 670
480 | 710
500 | 720

3BE304YKOM (*) MMOMEUEHBI pa3Mepbl MOCATOYHBIX MECT MJIs MOAIIMITHUKOB
KadyeHus. B Ipyrux cirydasix X UCIOJIb30BAHUE HE PEKOMEHIYETCS

Ykazauusa:

Pacuer 6asiku Kpyrioro ce4eHusi Ha cmamuyeckyio POYHOCTh CBOJUTCS K
onpe/ie/IeHNI0 HANMPSKEHU U K onpeeieHuI0 KoO3pPuunenra 6e30macHOCTH
Y CPaBHEHMIO MOJYYEHHBIX 3HAUYCHUH C JOMYCKAEMbIMHU.

Tabnuma 8
MexaHuyecKHue CBOMCTBA KOHCTPYKIMOHHBIX CTAJIel
HB HRC | o, | o,
Mapka crajau Ceuenne, TepmooOpadoTka cepaue- | moBepx-
VM BHHbBI HOCTH Mila
Koncmpykyuonnsie cmanu nogvluieHHOI U 6bICOKOU 00paAdAmMbléaeMoCnu pe3aHuem.
I'OCT 1414-75
All
Al2 l'opsiuexaranast 6e3 156 40
A20 JIroboe | Tepmuueckoit 164 - i 450
A30 00paboTKn 181 510
A35 196 390
Kauecmeennwie yenepooucmote koncmpykuyuonnwte cmanu. 'OCT 1050-88

15 <50 LlemenTamus, 3aKkanka B ) 56-62 245 | 442

B BOJEC, OTITYCK
35 Jlroboe | Hopmanuzanus 136-192 - 270 1 550
45 179-207 320 | 600

<80 VYrydmenue 235-262 - 540 | 780

<50 | aKaKa s vace, - 30-40 | 638 | 883
45 OTITYCK

<20 3akaka B BOJIC WU B i 40-50 11771 932

IEJIOYHOM PAaCTBOPE
Jlezuposannvie cmanu. F'OCT 4543-71

<125 235-262 640 | 790
10X —go | yumenne 269302 750 | 900

<gp | Ymymerme, 269-302 | 45-50 | 750 | 900
40X 3akanka TBY

<350 3akajnka B Maclie, 230-280 i 590 | 785

<100 BBICOKHI OTITYCK 510 | 736
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[Ipooikenue Tabnuibl 8

HB HRC | o, | o,
Mapka crajau Ceuenne, TepmooOpadoTka cepaue- | moBepx-
MM MIla
BHHBI HOCTH
<200 VvaIIeHIe 235-262 i 670 | 800
35XM <125 i 790
VYnydmenue, 269-302 4353 790 920
3akanka TBU )
<200 VYorydmenue 235-262 - 630 | 800
<
A0XH =125 | Ymyanreie, 269-302 | 48-53 | 750 | 920
3akanka TBY

Hanpszkenusi B HauOoslee ONMACHOM CeYeHHMM Bajla ONpPElENsIoT (1O
TpeTheil TEOpUH MPOYHOCTH) IO PopMmyIie:

NM*+T?

o= W <o,
rne M - MAaKCHUMAJILHBIM M3rnOaronuii MOMEHT;
T - KpYTALLUN MOMEHT;
W - MOMEHT CONPOTHUBIICHUA.
3Ha4YeHUsI MOMEHTA COMPOTUBIICHUS sl OAJIKU KPYTJIOTO CEUCHHS PaBHO:
W=nd’/32.
JlormyckaemMble HANPSHKEHUS Gp PABHEIL:
6p=6/S:p
rjie o, — Opelesl TeKyuyeCcTH MaTepuaia Baja; 3HauYeHUsl 6, IPUBEJCHBI B TA0IUIIC
8.

Stp — OIIycKaeMbIi KOOQPHUIUEHT 0€30IIaCHOCTH 0 NPeAETy TEKYYECTH.

Sp=1,5-2.

Kosddpunuent 0e3omacHOCTH 10 Mpeaeiny TEKYUYEeCTH ONpENeseTcs IO
HUKEPUBEACHHONW OpMyIie U ero BeTMYMHA CPAaBHUBAETCS C JIOMYCKaeMON BEH-
YHHOM.

815851 Sri(Sor +8e") =S p;
rae

SO'T:GTW/Mmax;

St =t Tnax! Wyt 1,33 Qrmax/A)

3neck M, - HanOoOJIbIIIEEe 3HAYCHUE U3THOAIOIIEro MOMEHTA B paccMaTpH-
BaCMOM CCUCHUMU,

T, max " HauOOJIbIIIEE 3HAUYEHUE KpyT4amiero MOMCHTAa B paCcCMAaTpUBACMOM
CE€UCHUU,

Qumax - HaUOOJIIBIIICE 3HAYCHUE TIEPEPE3BIBAIOIICH CUJIBI B PACCUUTHIBAEMOM
CE€UCHUU,

6., - MPEJeN TeKyJecTH MaTepHuasia Bajla II0 HOPMAaJbHBIM HAMPSKCHUSM
(Tabnuua 8);
T, - Ipeaed TeKydyecTH MaTepHalia Baja 10 KacaTeIbHBIM HalpsHKCHHSIM

(Tabmuna 8);
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A - IJTOILAJIb PACCMATPUBAEMOTO CEUECHHSI.
4.3.3 KonuTpoabHas 3agaua Ne 2.3

B 37011 3a1aue HEOOXOAUMO:

- nojgoOpaTh TUIOpa3Mep SJEKTPOJBHUTaTeNss MPUBOAA (Xapakmepucmuxu
ACUHXPOHHBIX INeKmpoosuecamenetli npusedenvl 8 maoauyax 11 u 12),

- paccuuTaTh 3y0uaTyto (UepBAYHYIO) apy PEAYKTOPa;

- BBIIIOJHUTH ACKU3HBIC YEPTEXKH IIECTEPHU U KoJieca (YepBsiKa U YepPBIUHO-
ro KoJjeca).

IIpuMephl BBINOJIIHEHUS SCKU3HBIX YEPTEKEN IPUBEAEHBI Ha puc. 1, 2, 3, 4.

J1J1st BBITIOJTHEHUSI KOHTPOJIbHOM 3a7auu Ne 6 UCXOAHBIEC JaHHbIE BHIOMPAIOT-
Csl B CJIEYIOLLEM MOPSIKE:

1. ITo mocnenneii nudpe mudpa BeiOupaercs cxema npusoaa (cm. c. 57-
58).

Bri6opka u3z I'OCT 2.770-68 «Kunematnueckue cXeMbl» B TOH Mepe, KOTO-
past HeoOXouMa JiJIsl TOHMMAaHUs TEXHUYECKUX 3aJaHuil Ha KOHTPOJBHYIO 3a7a4y
U Ha KypCOBOM IPOEKT, npuBeaeHa B Tadbmuuie 10.

2. Ilo nmepBoii ciaeBa uuppe mudpa u3z TadbIUIBl 9 BEIOUpACTCS HOMM-
HAJbHAasl MOIIIHOCTD, NlepeAaBaeMasi IPUBOAOM.

3. Ilo BTOpOIi cieBa nugpe mudpa u3 tTabauubs 9 BEIOUpaeTCs peBepCcUuB-
HOCTh NPUBOJA.

4. Tlo TpeTneii ciaeBa uudpe mudpa u3 Tadbauub 9 BEIOMpaeTCs YacToTa
BpallleHUsI BLIXOHOI'0 BaJIa IPUBO/A.

5. 1o yeTBepToOili ciieBa nudpe mmudpa u3 Tabauinl 9 BEIOUpaETCsS CPOK
CJIy:KOBI IPUBOJA.

JIOTIOMHUTENBHO ClieyeT IPUHSTh:

a) XapakTep padOThl MPUBOJIA - HETIPEPHIBHBIN, CTIOKOWHBIN;

0) cMa3Kka KOJIeC - OKYHaHHUEM B MACJSIHYIO BaHHY;

B) MarepuajgamMu KoJeC, YEPBSKOB, BaJOB U MX TepMOOOpPaOOTKON clieyeT
3a/1aThCsl CAaMOCTOATEINIbHO (Tabnuia 8, c. 41-42).

I') MaTepuajoM IIMOHOK 3aJaThCsi B COOTBETCTBUU C CYUIECTBYIOIIMMU pe-
KOMEHJIALUsIMHU, Harlpumep, [4]; pa3Mepbl MIMOHOK MpUBEAEHBI B Tabaunax 13, 14.

Hanpumep, cmyoenm, umerowyuii auunsiil wiugp 91407, 0ondicen 8binoanums
KOHMPOIbHYI0 pabomy no ciedyrouum UcXoOHbiM OAHHbIM.

1. Cxema npusooa - Ne 7.

2. Ilpusoo - pesepcugnuiii.

3. Yacmoma spawerusi 8bix00H020 8ana npusooa - 105 oo/ mun.

4. Cpox cuyacovl npusooa — 20 000 uacos.

5. Homunanvnas mownocms, nepedasaemas npugooom - 1,4 xkBm.
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Tabmuma 9

Hcxoanbie 1annbie K 3agaue 3.1

Iugpa mudpa

1|23 ]4]5]6|7]8]9]0

/Ina cxem npusooa Ne 3, No 4, Ne 5, Ne 6, Ne 7, Ne 8, No 9|

YacrTora Bpalll€CHUA BBIXOAHOI'O Balla

135[125] 95 [105]115] 145 165]175]185] 155

puBoJa, 00/MUH

Jna cxem npusooa Ne 0, No 1, Ne 2

58 | 54 | 50 | 46 | 42 | 38 | 34 | 30 | 26 | 22
MOIIHOCTh Ha BBIXOJHOM BTy IPH- 0510607 08| 11]10]12]13]1.4]09
BoJa, KBT
Cpoxk cimy»0n1 mpuBoJia, Thicsia yacoB | 30 [ 35 | 40 | 45 | 50 | 10 | 15 ] 25| 70 | 20
PeBepcuBHOCTD P H|P|H]|P|H]|P H| P | H

Cxema Ne 0

[IpuBOA YEPBAYHO-IIMITUHAPUIECKHI

Cxema Ne 2
[IpuBOoA YepBAYHO-IIETHO M

Cxema Ne 4
[TpuBO I IMITHHIPUYECKO-TICTTHO

Cxema Ne 6
PemenHO-IMnmmHIprdecKui

5

./’/ \\‘,
‘ AH L L L—=\
ﬁJ == \\ ]

x X RN A S W 4

Cxema Ne 1
[IpuBO I peMEHHO-YEPBIYHBII

Cxema Ne 3
[IpuBOA peMEHHO-IUINHIPUYECKU I

Cxema Ne 5

[TpuBOA HUAMHAPUYECKO-IUIIUHAPUYECKUN

Cxema Ne 7

[TpuBOA HUAMHAPUYECKO-IUIUHAPUYECKUN
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Cxema Ne 8
[IpuBOA KOHNYECKO-IIMITUHAPUIECKHI

Cxema Ne 9

[IpuBO I KOHMYECKO-IIETHOM

0D

BN

Taoauua 10
Kunemarndyeckue cxeMbl
YciaoBHoOe
HaumenoBanue 3jieMeHTa
o003HaUYeHHE
DNeKTpOABUTATENb
Ban, ocs

[Togmunuuk kaueHus (0e3 yroUHeHUsl THUIIA)

CoenuHeHue eTany ¢ BAJIOM 0€3 UX OTHOCHUTEIBLHOTO BPAIICHHS

CoenuHeHue ByX BaJOB JIACTUYHOM YNPYrod KOMIIEHCUPYIOLIEH

MyQTOi

KimmHopemenHas nepenava

Iennas nepenaya (6€3 yrouHeHUs TUIIA LIETIN)

[lepenaua 3y6uaras HUIMHAPUYECKAs
BHEIIIHEr0 3aleIICHHUS:

a) C MPSMBIMHU 3yObsSIMU

0) ¢ KOCbIMU 3yObsIMU

[Tepenaua 3y0uaTas konuueckas (0e3 ykazaHus TUIA 3yObeB)

UepBsiuHble nepenadu

7N

L
NS
~i—-

H =< H

58



T 1L-€bSt 100 s
“XAWID ‘OINT ‘AILL X0 el
40L0A][ | LoH[[ L
10
. ¢ AOMOAhUdITHUIUIT T | 4|
OD41rOM ere]f | mvor] | owAvor gy JLOMIf frent
germoey | eddeN | edotuyr

C0Tv19¢S XHNI

0 9 Gap

*5SHXG0 1oed draHHRERIASY ‘7
‘00€-0SCgH '

01

£

6

) nHdoroom
10°T19ES XANIT NOHHOXEAL00 Xa1dop
yTTsST | P dLoWeul HITHAIrdIUIAY]
I-/ - [8-¢¥91 1DOJ oI
HIOOHROL THOIIAL)

0 X KHHOMONO LHOHIU(HE0Y
18-6GLET dA1HOX
100d T MIGHI0XOU HIGHIIreWdOf]
09vdll | — egAe NUHUL duHOLgedIRl]
sl | d BHOINIBH L[0I
0$ Z 9990A€ OIrOME

¢ w quAro

70

.09

05
07
xooed g .Sy X2
L T
=
W S
Tlelz|o
— ~ =
PRI
% -~
gl A
o no
o )
o ro

Puc. 1. IIpumep BBINOJHEHUS 3CKU3HOTO YepTEKa

59



xg£'€

(1’60 9

8BV o

- RPN
0L16-¢ da 1L-€7Sy LOOJ 0
XA ‘Ol ‘ALLL X0 qrreLd
€0L0H][ | Lou][ A
I
. . HOMIDIhMHOM B T
[ ! WANOY o\ Well
QBLIIOR]Al | BOJBRN edaruy Oomqoz
¢0°C-901T9 XHII
~ogeduo ¥ donee(  f
"oSPXGE0 0] SITHHBERNASH "€
"oSPXG) BoR( KOLIRNIALIO]
"¢‘0y uuuAIndn 2904 xendol \ 89]
1 xenumdog e miwody d19d1o() 7 o le
00€-0STEH [ *S'99 1
—
9
1
8v £
- MHAALOATT HOHHAXEAII0D Te =it
10790119 XAWL exoLdoh SHHOREHEOQ() S7Xe
911 [°y 0K 100198 KKHIIOHG
W676516 | 19 HUITeIIE BOAHON 014
s 4 -
‘ % SPXST
99T P droweny pananormoy guared) | 5 1D |2 ﬂ' | — ~
796091 | aungoroded a0HoAHON dorad) | |2 A
97981 R amiko100ed douoKnoN oommong | | LGYXG'T
9069 |“w quArron HomxAdxo unHrad)
| — 18-86L1 i
L0, Ol HIDOHROL THOLAL)
W619€7S Q eofnoy olomaromworwoag| [ | A -t
006 k¢ uheradon oIk HogI0MAN
0 X KUHAIMAONO LHOMITHP(eo)]
nowkdy| v0Ae ], \
18-$SLET LOOT | — dALHOY HI9HI'OXO]] ,
0¢ 4 40994€ O
S w qUrATOWN HOHXANO HUHITOHG

/17,€2,6E

A=Y
[oe)
[
=N
=
=
=

8l

G0

v'/9

v

Puc. 2. ITpumep BBINOJHEHUS 3CKU3HOTO YepTekKa

9BOJBBCHTHOI'O KOHHYCCKOI'O 3y6an0r0 KoJI€Ca

60



0916-¢ "da .m m >
XA ‘OINT ‘ALLL
moSs:,_ LoM][ .
I
il . HOHhE4ddh S—
ODHIroNx ere]f | VO | WANOY gy | LOHI[ el
QELIIORIN | BOORIN | edoxmr

90 00720°C-0TTTe XA

“Mogeduo BIl [9doneed 4 ¢
"XeW WN¢ HMHALLIANO 190AuIred QIIHHRERIASY 7
"oSPXG 0 o arHHRERNASH ‘|

o _o.Nv.wmﬁ_\mNm exkadon 0JOHHXEAIOD
eXLdoh QMHOhBHEOQ()

z 7 exsadon
0JOHHXKA1100 0MLUE OLIUE

Nz |— eEadon 0J0HHMEALOD U
072 P dLoWeHY MI9HAIrOLUIY]
091 | ™e QHHE0109ed 208900
q-3 — HIOOHROL THAKILH
18-9€061 1DOJ| — umEYogenodi MIGRHEAM
01 X KHHAMAWD LHMTH Do)
doged]] | — vQAE MMHHUI SMHAIrgedIeH
0¢ 7 4990A€ OLOU]

8 w qukrop

g Xouwy

804 (1:67'1) 99

8l

v'/9

)

8Y 8

il7Z
1

=) ks
— o
W &)
IS IS (SO
oo T w4 |
lco I~ ~ [0 |~
N AN s
- =4
wn w
o I
=
r
a\
7,
| I+_
m\ N —
v m/\mv_
)
quL

EIS

D v

Puc. 3. IIpumep BBINOJHEHUS 3CKU3HOTO YEepTEkKa YEPBAYHOT0O Kojeca

61



0L15-€ "d 1L-¢pS LOO T
¢ ¢ ¢ qIrelL
xmdmw:omz \Mm% X0c T < “JLUIBYA W ¢ QOHOW MOHHIIIOL S0MIME IITHOY "¢
il ,SPXG () IIOR( JIIHHBERIADY
o . KSR I - oS XG"( 1DIOE) a1 H'T
| BIE)[| UVOI] | ‘WANOW gy |LOMI[[wen 00€-0SCdH '1
QRLIIORIA | BOJRJN eALU[[
0/t
0ve
S 69 GY 05 2
n
5 EE NS2Ne .GVXG 5P XC
. JGrXe q
5 -
N y A
1SS = S
— ~— -— @ - - IS -
o o e}
L - \ A r -
o8] o8]
d & Y LV Cn
o 210N 0JOHHAXEAI0D % %
90 00°20°T0117€ XAWII exo1doh oMHOREHE00(0 7 7
V208 124 [2A07E:81(0)'¢ mm ,H m w
9 Ip exgadon dLOWeHY HIGHIIAIULR]] ~ ~
s ey 1arrdox ol erod1ag
6111 1eg | orrdox oun eHMIMIOL KeHALAIMIA]!
q-8 - [18-629€ 1DO.] O HIOOHROL HAIALY) G
€L-9¢€061 LDOJ | - ABEdOR HITHIOXI)]
sogedu - eMLUE HUHUL duHoLgedIe ] 9 %
©ALUE MUHUL BNOLIOL N
W01 T0oFT A 101K HIHAIIUIA]] b 2y =
8 w exsadon Yug (
7 17 S0MLHE OO \Q
8 w quAToN D
Q . - ¢
° 1'0J 10949 09V

Puc. 4. ITpumep BBINOJHEHUS 3CKU3HOTO YEPTEXkKA YEPBIKA

62



DJIEKTPOABUIATEIN ACHHX]

Tabnuma 11

OHHBbIe. TexHn4yeckue JAaHHbIC

Homvmunaan- | HomMmunajin- Hovmunaasnas/HoMmuHaabHas
Tun Tun
Hasl MOII- |Hasl 4acToTa MOIIHOCTL P,,| 4acrorta ny,
ABMTATEH HOCTb Py, KBT| n, 00/MUH ABMTATEH KBT 00/MHUH

44AMS6B2Y3 0,25 2760 44AM80A42Y3 1,50 2850
44AM63A42Y3 0,37 2740 44AM80B2Y3 2,20

44AM63B2Y3 0,55 2710 44AMI0L2Y3 3,00 2840
4AM7T1A42Y3 0,75 2840 44AM10052Y3 4,00 2830
4AM7T1B2Y3 1,10 2810 4AM100L2Y3 5,50

44AM63B6Y3 0,25 890 4AM9IOL6Y 3 1,50 935
4AM7T146Y3 0,37 910 4AM100L6Y3 2,20 950
4AMT1B6Y3 0,55 900 4AM112MA6Y 3 3,00 955
44AM80A46Y3 0,75 915 4AM112MB6Y 3 4,00 950
4AM80B6Y3 1,10 920 44AM13256Y3 5,50 965
44AM63A44Y3 0,25 1370 44AM80B4Y3 1,50 1415
44AM63B4Y3 0,37 1365 44AMI0L4Y3 2,20 1425
44AAMT1A44Y3 0,55 1390 44AM10054Y3 3,00 1435
4AM7T1B4Y3 0,75 1390 4AM100L4Y3 4,00 1430
44AM80A44Y3 1,10 1420 4AM112M4Y3 5,50 1445
4AM71B8Y3 0,25 680 4AM100L8Y3 1,50

44AM80A48Y3 0,37 675 4AM112MA8Y 3 2,20 700
44AM80B8Y3 0,55 4AM112MB8Y 3 3,00

44AMI0LA8Y3 0,75 700 44AM13258Y3 4,00 720
44AM90LB8Y3 1,10 4AM132M8Y 3 5,50

Tabnuma 12

DJIEKTPOABHUIaTeJ I ACHHXPOHHBbIE Tpexda3Hbie cepuu 44, 3aKpbITHIE.

OcHoBHbBIC pa3Mepbl, MM

Tun Pa3zmepnl
JABUTA-

Teust by | bio| di |dio|dr | drz|dra|das|dso| h | hi | hio|h3i| L1 |Lio|L2o|L21|L30| L3
456 4 190 (11](5,8]|115 10 140| 95 |120| 56 | 4 7 152123 17113,0 194| 36
14163 5 [100| 14 7 130 160(110|130{ 63| 5 164| 30 | 80 3.5 10 [216] 40
714,B | 6 [112]| 19 165| 12 |200{130({170| 71| 6 | 9 (201|140 |90 |~ 285]| 45
804 50 300
S0B 6 |125]| 22 10 165| 12 |1200(130{186| 80| 6 | 10 ({218 50 100(3,5] 10 320 50
90L & 1140( 24 215 15 (25018020890 | 7 | 11 {243]| 50 [125|4.,0| 12 [350] 56
1008 60 (112 362
T00L 8 |160[ 28 | 12 |215{ 15 {250|180(235{100| 7 | 12 {263 60 1140 4,0| 14 300 63
112M 190| 32 265] 15 (300(230(260]|112 310 80 140 40 | 16 1452]| 70
1328 10 12 8 80 480
132M 216 38 300] 19 1350|250 302132 131350 80 178 5,0 18 530 89
1605 14 (25442 | 15 358(160] 9 | 18 (430|110 15 [624]108
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Tabmuma 13

HInonku npudmatnyeckue. Homunanbsubie pasmepsl, MM. TOCT 23360-78

L ~ b .. Bmecto dacox Cx45° nomyckaercs Ha3HAYATh
) L %3 PaIMyCHl CKPYTIICHHS I
SO = ” Vcnomenne | Uenonuenue 2 Venonmenye 3
BN )\ =— % | ) )
= \ Aoy Cx45°
[ SNNNANNSENANNNNNNN \\\\\\\\y\ < 43: RQO,S[,F —— 1 = ——1
d b | k|t | & — L L
min | max | min | max
Or 610 8 2 2 1,2 1,0 6-20
Cs. 81010 3 3 1,8 1,4 | 0,08 | 0,16 | 0,16 | 0,25 6-36
Cs. 10 10 12 4 4 2,5 1,8 8-45
Cs. 12 10 17 5 5 30 | 23 10-56
Cs. 17 no 22 6 6 35 | 2,8 | 0,16 0,25 0,40 14-70
Cs. 22 1o 30 8 7 4,0 18-90
Cs. 30 g0 38 10 3 5.0 3.3 22-110
Cs. 38 no 44 12 ’ 28-140
Cs. 44 10 50 14 9 5,5 3,8 0,25 0,40 0,60 36-160
Ca. 50 1o 58 16 10 6,0 | 43 45-226
Ca. 58 10 65 18 11 7,0 | 44 | 0,25 0,40 0,60 50-180
Cs. 65 1o 75 20 12 75 | 49 | 0,40 0,60 0,80 56-180
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[Tponomxenue Tabauisl 13

Pasmep L B ykazaHHBIX Ipezenax NpuHUMAaTh U3 psaga: 6, 8, 10, 12, 14, 16, 18, 20, 22, 25,
28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180

OTKi10HEHUs pa3MepoB MINOHOK U na3oB — no ['OCT 7227-58

JlommyckaeTcsi B TEXHUYECKH 0OOCHOBAHHBIX CIy4yasiX MPUMEHSITh MEHbIINE pa3Mephl cede-
HUN CTaHAAPTHBIX IIMOHOK Ha Bajax OOJBIIMX JAMAMETPOB, 32 UCKIIOYEHHEM BBIXOJHBIX KOH-
1[OB BaJIOB

B 3aBucumocTt oT npuHATON 6a3pl 0OPaOOTKH U U3MEPEHUsI Ha pabOYuX YyepTekKax yKasbl-
BAIOT pasMmepsl: d+) — nyist BTynku: ¢ (IPEANOYTUTEIILHBIA BAPUAHT) uiu d—f - juist Bana

IIpumepsI 0003HaAYEHHH IITIOHOK:

Ucnonaenus 1, b=16 mm, h=10 mm, L=50 mm: [lImonka 16x10x50 I'OCT 23360-78.
Ucnonuenue 2, b=16 mm, 1=10 mm, L=50 mm: [IImonka 2-16x10x50 'OCT 23360-78.

Tabmuna 14
IInonku cermenTHble. HoMunaabHubie pasmepbl, MMm. TOCT 24071-80
L N\ L
9 L 2\ S D st
1 = \\\\, <~ ~
— <= <
. B N7 %\\ Y cxase L
\ \ ~ \¢ 3 Bumecto dacok Cx45° nomyckaercs
I \W\* Ha3HAYaTh PAANYCHI CKPYIIIEHUS I'1
S NN paauy py
Pa3mepbl IIMOHOK I'nyOuna nmaza ,
d b h D I Cc WIN 1y BaJIa | BTYJKH
min | max t tH min | max
Ot 3104 1,0 1.4 4 3.8 1,0 0,6
CB.4 110 6 15126 7 | 68 0,051 0,08 2,0 0,8 - | 005
2.0 2,6 7 6.8 1,8
CB.6108 29 1,0
2,5 3.7 10 9.7 0,16 | 0,25 73 0,08 | 0,16
Cs.8 1010 3,0 5,0 13 12,6 3.8 1.4
6,5 | 16 | 15,7 5,3
5,0 13 12,6 3,5
6,5 | 16 | 15,7 5,0
Cs. 10 g0 12 4,0 7.5 19 18,6 0,16 | 0,25 6.0 1,8 0,08 | 0,16
9,0 22 | 21,6 7,5
6.5 16 | 15,7 4,5
75 | 19 186 5,5
Cs. 12 g0 17 5,0 9.0 2 216 7.0 2,3
10,0 | 25 | 24,5 8,0
9.0 22 [ 21.6 0,25 | 0,40 6.5 0,16 | 0,25
10,0 | 25 | 24,5 7,5
Cs. 17 g0 22 6,0 1L.0] 28 |27.3 8.5 2,8
13,0 32 | 314 10,5
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[Tponomxenue Tabauiel 14

Jlomyckaercst B TEXHUYECKH 0OOCHOBAHHBIX CIIy4asiX MPUMEHSTh CTaHAAPT-
HbI€ IIMOHKK MEHBIIUX pa3MepoB CeUEHUM Ha Bajax OONBIIMX TUaMETPOB (3a uc-
KJIFOUEHHUEM BBIXOJIHBIX KOHIIOB BAJIOB)

B 3aBucumocT OT npuHATON 6a3pl 00paOOTKM M U3MEpPEHUs Ha pabouux
yepTexax yKa3bIBalOT pa3Mephl: d+t; - s BTYJKH; ¢ (IPEANOYTUTENIbHBIA Bapu-
aHT) WU d—t - 115 BaJa

OTKJIOHEHHUS pa3MepOoB MIMOHOK U n1a30B — 1o ['OCT 7227-58

[Tpumep 0603HaAUEHUS CETMEHTHOM MIMOHKHU pa3zMepamu b=6 mm, h=10 mm:
[IImorka cerm. 6x10 I'OCT 24071-80

4.3.4 KonutpoJsbHasn 3agaua Ne 2.4

Heo0xonuMo BBIMOIHUTH Ty 3a4a4yy, HOMEpP KOTOPOW COOTBETCTBYET Mep-
BOM nu@pe mmdpa CTyJeHTa IPU TOM BAPUAHTE YMCJIOBBIX JAHHBIX, KOTOPBIN
COOTBETCTBYET BTOPOil udpe mudpa.

3aaua Ne 0 [TogoGpate 0OATHI KpemueHus 3y04aToro
?/}?{7///7 KoJieca K 6apabany j1eOeaKu.
a1 | T /- JleficTByromuii depe3 kaHaT Ha Oapabad
i rpy3 - Fi; nuametp O6apabaHa - d; uaMeTp OKpyxK-
2| HOCTH IIEHTPOB 60ITOB - D.
/// Benwuunst F, d, D npuBeneHsl B Ta0IUIIE.
,,,,}%;,,,,,, Pacuer BecTn ans ciydas, Korjaa OONTHI MO-

CTaBJICHBI C 3a30POM.
Koadhdumment tpenus f mpuHsath paBubiM 0,15.
Hepocraromumm 1aHHBIMU 33/1aThCSl CAMOCTOSITENIBHO.

Bapuanr 0 1 2 3 4 5 6 7 8 9

F, kH 20 25 30 35 40 45 50 55 60 65

d, Mmm 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 190
D, MM 360 | 380 | 400 | 420 | 440 | 460 | 480 | 500 | 520 | 540
Janaua Ne | OnpenenuTs AuaMeTp Hape3HOU 4acTH Bajia

JTUCKOBOHM THWJIBI, KOTOpask YACPKUBACTCS MEKIY
JIBYMS IIIaii0aMH MOCPEICTBOM CHJI TPCHHS, BO3-
HUKAIOIIMX MIPH 3aTsHKKE Tallki Ha KOHIIE Baia.
[Tuna mpeogosieBacT CONPOTHBIICHHE TIPH
pe3anuu (cuna F).
JlaHHBIC IJI pacyeTa MPHUBEACHBI B TAOJIH-

ne. Kosddunment tpenus f npunsath paBHbiM 0,2.
Bapuanr 0 1 2 3 4 5 6 7 8 9
F, kH 0,7 0,8 0,9 0,76 | 0,74 | 0,92 | 0,82 | 0,84 | 0,86 | 0,88
D, mm 510 620 700 570 550 710 630 650 670 690
d, MM 95 150 190 125 110 200 155 165 175 185
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3amaua Ne 2

F
T, -
Onpenenuts aUaMeTp pe3bObl  IIMHIBKU
CTAaHOYHOT'O MPHUXBATA.
H e @ b YucnoBble TaHHbIE IPUBEICHBI B TA0JIULIE.
Bapuanr 0 1 2 3 4 5 6 7 8 9
F, kH 2,50 | 2,75 | 3,00 | 3,25 | 3,50 | 3,75 | 4,00 | 4,25 | 4,50 | 4,75
a, MM 110 120 130 140 150 160 115 125 135 145
b, MM 100 115 120 125 130 135 140 145 150 155
S N3 _ p Onpenenuts  auamerp  (QyHAAMEHTHBIX
00JTOB, KpEeIsUX CTOMKY K OETOHHOMY OCHOBa-
r'__: HHUIO.
7; m KoaddunmeHT TpeHus OCHOBaHUS CTOMKH
| . o OetoH fpaBeH 0,4.
BonTel npuHATE ¢ MEeTpUYECKON pe3b0oil.
@ o YucnoBble AaHHBIE JUIsl pacuera MpHUBeie-
HBI B Ta0UIIE.
Hepnocraromue naHHble NOPUHITH Camo-
CTOSATEIBHO.
Bapuanr 0 1 2 3 4 5 6 7 8 9
F, kH 20 22 24 26 28 30 32 34 36 38
h, Mmm 500 520 | 540 | 560 | 580 | 600 | 620 | 640 | 660 | 680
a, MM 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300 | 310
b, MM 280 300 | 320 | 340 | 360 | 380 | 400 | 420 | 440 | 460
Jayaua Ne 4

&“““‘

PaccuuTaTh 60aTHI (pr1aHLIeBON MY THI.

[lepenaBaemast MydToif MOIIHOCTD - P, dac-
TOTa BpAIICHUS - 71, AUAMETP OKPYKHOCTH IICH-
TPOB OOJITOB - d, YUCIIO OOJITOB - Z.
YucnoBrie TaHHBIC IPUBEICHEI B TAOJIHIIC.
Matepuan MyQTHI - 9yTyH.

Bapuanr 0 1 2 3 4 5 6 7 8 9
d, mm 80 85 90 95 100 | 105 110 | 115 | 120 | 125
Z, IT. 3 3 3 4 4 4 5 5 5 6
P, kBt 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
n, 00/MuH 705 | 710 | 720 | 730 | 910 [ 925 | 930 | 715 | 735 | 940

67



PaccuuraTh 00OJT KJI€MMOBOI'O COCOUHCHMUS,

3amaua Ne 5 E
MOCPEJICTBOM KOTOPOI'O phlYar HEMOABUKHO 3a-
KpeIUIeH Ha Baly.
53% N N Huametp Bana — d; cuna, AeicTByIOIas Ha
% ) " pwar — F; paaumyc pelyara — R; pacCTOSHHE OT
ocu 0oJITa 10 OCH Baja — 4.
Koaddumment tpeHust f npuHATH paBHBIM
. . 0,2.
Bapuanr 0 1 2 3 4 5 6 7 8 9
d, MM 25 30 35 40 45 50 55 60 65 70
F, kH 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850
R, MM 380 | 400 | 420 | 440 | 460 | 480 | 500 | 520 | 540 | 560
a, MM 30 32 34 36 38 40 42 44 46 48
3amaua Ne 6 E

Paccuutath KiIeMMOBOE OOJITOBOE cocau-

HEHHEe, oOecleunBarolee IMepeaadyy KpyTsIero
MOMEHTa C pbluara, Harpy>K€HHOro cwion F Ha
paccTosiHUM R OT OCH Bajia JUaMETPOM d.

3navenus F, R, d npuBeaeHbI B TaOJIHIIE.
Benmuuuny ko3ddunrieHTa TpPEeHUS CKOJIb-

KEeHUS f TpUHATH paBHbIM 0,2.

Bapuanr 0 1 2 3 4 5 6 7 8 9
F, xkH 11,0 | 6,0 6,5 7,0 7,5 8,0 8,5 9,0 9,5 10,0
R, Mmm 750 | 1200 | 1150 | 1100 | 1050 | 1000 | 950 900 850 800
d, mm 60 42 44 46 48 50 52 54 56 58
3amaua Ne 7 F

pl

} a b
@@

PaccuuTtaTh 00NTHI, KOTOPBIMU KPEIUTCS CTOM-
Ka K 0eTOHHOMY (DyHIaMEHTY.
YucnoBble JaHHBIE JJIsl pacueTa NMPUBEACHBI B

TabIuILE.
Bapuanr 0 1 2 3 4 5 6 7 8 9
F, xH 10 11 12 13 14 15 16 17 18 19
a, MM 310 320 330 340 350 360 370 380 390 400
b, MM 20 25 30 35 40 45 50 55 60 65
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3amaua Ne 8

F Onpenenuts auamMerp OONTOB KpeIieHUs
pblyara, Harpy>K€HHOIro cujiaou F.
B by PacueT npousBecTH sl ABYX CIy4aeB:
a) OONTHI MOCTABJICHBI 0€3 3a30Da;
0) 60JITHI MOCTABIIEHBI C 3a30POM.
a Koadduiment tpenus f npuHSTH paBHBIM
0,2.
Hepocraroniyie naHHble IPUHSITH CAMOCTOSTEIBHO.
Bapuanr 0 1 2 3 4 5 6 7 8 9
F, kH 1,2 1,4 1,6 1,8 2,0 2,2 2.4 2.6 2,8 3,0
a, MM 500 | 510 520 | 530 540 | 550 505 515 525 535
b, Mmm 80 90 105 110 115 120 125 130 135 140
Jaymaua Ne 9
F [ —— | F Onpenenuts AUaMETp Pe3bObl Ha KOHIAX

\ [T CTSDKKH, MMEIOIIUX JIEBYIO U TIPABYIO PE3bOBI.

Bapuant 0 1 2 3 4 5 6 7 8 9
F, kH 45 50 75 30 70 40 55 35 60 65
OI'JIABJIEHUE

|23 o1 (5] £ 14 (TR RTRRR 3

07050205007 011007 00)] 00 0171 (<) - RO PUPSRR 4

1 Henu v 3a7a9U YUCOHOM TACTIMIUTHHBL «....eveeeeeeeseeerrrrreeeeeeeseesesssnnnnsrneeeeseessssnnnenns 4

1.1 Ienu npenogaBaHusl JUCHHUIIIIHDBL ......ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaeeeaaaeaaaaeanenns 4

1.2 3amaun U3YUEHUS] TUCHMIITMHDBL .....ceeeeeeeeeeeeeeeeeeeeaeeieeeeeeeeeeeeeeeeeeeaeaessssansnnaness 5
1.3 [lepeuenb 6a30BBIX TUCHMIUIMH U KX PA3/ACIIOB, HEOOXOIUMBIX IS

HA3YUYEHUS KYPCA «IMMEXAHMKD ...eeeeeeiiiiiiiiiiiiiieeeeeeeetiiiiiiaeeeeeeeeeeeeeeeannnnaeeeeeeenenns 5

2 ConepkaHue TEOPETUUECKOTO PA3ICIIA JUCHUTUIHHBL. ....ceeeeeeeeeeeeeeeeeeeieaaiaaeeeaeennns 5

BBEIEHHUE ..ot e et e e e 5

2.1 TEOPETHUUECKAT MEXAHUKA ..eeevvvrrrrrrrreereereeeeeeeeeerereereeeeeeeeeeeeeeeseeseseesesseeeeeeeeens 5

231501 (532 1% (SO TP P PR PPPPPPRRN 5

B B B 1 1<) o Y- 1) o ISP 6

2.1.2 IIporpamma paszzaena « TeopeTHUECKAS] MEXAHUKA ...ccvueevevveeeeeeeannnnnenne 6

|23 1501 (5] £ 14 (I PPPPPPPPPRPP 6

B R B v 1 - 7 PP 6

2.1.2.2 KHHEMATHKA ....evvvvveieeeereeeeeeeeeeeeeeeseeeeeeeereeeeeeeeeeeseeeseeesessmeeeerereeeeeeeeeeeens 7

2.1.2.3 JIMHAMBKA........ccvvueeeeiiiiiieeeeeeiieeeeeeeiieeeeeeeateeeeeeeesteeeeeastaeeeesesstaeaeeeesnes 8

2.1.3. BOIIPOCHI AJISI CAMOTIPOBEPKH ....vvvvvvvvvrrrrrrrrrerereeereessssssssssssssssssrsesseeeeeees 8
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MEXAHHUKA

Pabouyas nmporpamMmma, METOMYECKHE YKa3aHUs M UHIUBUIYaJIbHbIE
3a/1aHUsl Ha KOHTPOJIbHBIE pabOThI A1l CTyAeHTOB MHCTHTYTA
JTUCTAHIIMOHHOTO 00y4eHus crnenuanbHocTh 280202 «H:keHepHasi
3alMTa OKPY:Kalleil cpeabl B JHEPreTHKE)

CocraBurenu: Baagumup BacuiaseBny I'ypun
Baagumup MapkoBuu 3aMATHH

Peuenszent: JI.A.Capyes, A.T.H., npodeccop kad. TulIM MCD

IloamucaHo K re4yaTtu

®dopmat 60%x84/16. bymara odcerHas.

IInockas meyath. YcCII. med. . . Y4, -u3m. 1.

Tupax 9K3. 3aKas3 . llena cBoOogHas.
MzparensctBo TITY. 634034, Tomck, np. Jlenuna, 30
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