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HPEANCJIIOBHUE

Metoauueckoe Mocooue COAEPKUT KaK OOIIETEOPETHUYECKHUE TMOJIOKEHUS,
TaK U KOHKPETHBIE UHKECHEPHBIE PEIIEHUS, PE3YJIbTAThl TEOPETUUYECKOTO aHAIN3a
Y NPaKTUKH MPOEKTUPOBAHUS MAIIMH. B KauyecTBE OCHOBHOW IHMJIAKTHYECKOM
3a/laud BBICTYIIAE€T Pa3BUTHE YMEHUM BBIMOJIHATh HHKEHEPHO-TEXHUUECKUE TIPOCK-
Thl. Peasm3anus mocTaBieHHOM 3a7a4M ¥ pa3BUBAOMAs QyHKIINAS JUITAKTHIECKOTO
mpoiiecca MpeaycMaTpUBAIOTCS Ha KOHKPETHBIX OOBEKTaX — TEXHOJIOTMUYECKUX
MalIuHaX CEeIbCKOXO3SMCTBEHHBIX MPOU3BOACTB. JTO CIIOCOOCTBYET MOmMusayuu
U3YYCHHS] OOIIETEXHUYECKUX AUCIMIUIMH U 3aKPEIUIieT B CO3HAHUW CTYJECHTOB
NPUKTIAOHYI0 HANPAGIeHHOCMb 3HAHWM TIPU U3YYEHUH HMH  ITPO(EeCcCHOHATBHBIX
npeaMeToB. M3nanne m3naraet OCHOBBI MPOEKTHO-KOHCTPYKTOPCKOW MOATOTOBKHU
B TPEX aCMEKTaxX: pacueT JeTalieil U y3JI0B MalllMH; KOHCTpyHpOBaHue; ohopmiie-
HHUE KOHCTPYKTOPCKOW JTOKYMEHTAIMK. B KOMIIEKCHOW LIETIOYKE: HAYKa — TEXHU-
Ka — MPOU3BOACTBO KJIIOYEBBIM 3BEHOM SIBISIETCS MHXECHEPHO-KOHCTPYKTOPCKAs
ciyx0a. Jucrmminna «/letanu MarumHy CYMTAETCs IIKOJIONM, B KOTOPOU CTYJIEHTHI
JIOJKHBI OBJIAJICBATh YMEHUSMU M HAaBBIKAMU KOHCTPYHPOBAHMS. ABTOpPAMHU HE
CTaBWJIACH I1€Jb J1aTh MOJAPOOHYIO pa3padOTKy YepTeKeill MEXaHU3MOB U OTJIEIb-
HBIX CXEM; IPEANOJIaraioch, 4YTO I 3TOTO CTYAEHTHI JOJKHBI MIOJIB30BATHCA aTiia-
caMM KOHCTPYKLMU JieTasiell MamuH. [1o 3To# ke mpuunHe cCripaBOYHbBIE CBEICHUS
U3 CTaHJapPTOB IMPUBEICHBI B COKPAIIEHHOM O00BEME.

OOBEKTOM 3aKpEIUICHUSI TEOPUM W HABBIKOB PEIICHUS] KOMILJIEKCHBIX HMHXKE-
HEPHO-TEXHUYECKUX 3a/lau CIYX UT NpuBOJ. CTyAEHTbl NPOU3BOASIT KHUHEMaTHYe-
CKHE€ PACUEThI, ONIPEACIISIOT CUJIbI, ICUCTBYIONINE HA JETAIHU U 3BEHbSI COOPOUHBIX
€IMHMII, BBITIOJHSIIOT PAacUeThl JIETaJ€H Ha MPOYHOCTh U KECTKOCTh, PEUIAIOT BO-
HPOCHI, CBS3aHHBIE C BHIOOPOM MaTEpHAIOB M HAMOOJIEE TEXHOJOTHYHBIX (HopM
JieTajnei, 0OCBEIaloT BOIPOCHl COOPKU U pa300pKHU OTAEIbHBIX COOPOUYHBIX €AMHUIL
U npuBoza B 1esoM. OHU 3HAKOMATCS € JAECHCTBYIOIIMMU CTaHAApTaMU U HOpMa-
TUBHBIMU MaTepHAIaAMH, CITPABOYHOH JINTEPATYPOU; MPUOOPETAIOT HABBIKHU TOJIb-
30BaHUsl UMM IIPU BbIOOpE KOHCTPYKIMN U pa3sMEPOB JeTaliel, a TaKKe MPU BbI-

MOJIHEHUU pabodeil KOHCTPYKTOPCKOW JTOKYMEHTAIMH: MOSICHUTENIbHOMN 3alMCKH,
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rabapuTHBIX, COOPOUHBIX U paboUMX uepTekel. 3HAHUS U OIbIT, TPUOOPETEHHBIE
CTyIEHTAaMH IIPX BBIITIOJHEHUM KypPCOBOTO IPOEKTA, IO AETAIAM MAalluH — 3TO
0a3a JJis1 BBIMOJHEHUS MOCIEIYIOIMNUX KYPCOBBIX MPOEKTOB MO CIEUUAIbHBIM JHUC-
LIUIUIMHAM ¥ IUIUIOMHOMY MPOEKTUPOBaHUIO. MaTtepuan pasMelleH B OCIeI0Ba-
TEJTBbHOCTH, COOTBETCTBYIOLIECH MOPSAKY paOOThl CTyIEHTa HaJ MPOEKTOM, CO-
JEPKUT 3aJaHUsI Ha MPOCKTUPOBAHUE ISl BCEX arpOMHKEHEPHBIX CIEIHAIbHO-
cteii BI'’ATY. ABTOpbI BbIpa)XarT HCKPEHHIOI IMPU3HATEIBHOCTh aKaJAEMUKY
MexayHapogHoit akageMuu nHGopManuu u AkageMuu npodecCuoOHAIBHOTO 00-
pazoBaHus, 1.T.H., Ipodeccopy, 3aBeAyronieMy kadeapoit TeOpeTUuecKon 1 npu-
KJIQJHOW MEXaHUKH MOCKOBCKOW TOCYJapCTBEHHOM TEXHOJIOTUYECKON aKageMHUU
J1.B. Uepnuneckomy. Ero koHuenTyaibHbIi MOJX0 U KOHKPETHBIE pa3pabOTKu

[12] neram B OCHOBY JaHHOTO METOJIUYECKOTO MTOCOOHS.



I'naga 1 UCXOJAHBIE ITOJOXKXEHHUA, UCITIOJIB3YEMBIE ITPU
PACYETE AETAJIEM MAIIINH

1.1 KinroueBasi undgopmanust

JIJis BBITIOJIHEHUSI TPOU3BOJICTBEHHBIX MPOIIECCOB B CEIBCKOXO3IWCTBEHHOM
MIPOM3BOJICTBE KaK B OOJIBIIMHCTBE JPYTUX OTpAcCied HAPOJHOTO XO3SHUCTBA HC-
MOJIB3YIOTCS MAIIUHBI.

MaiimHa COCTOUT U3 JieTalield, MEXaHU3MOB, y3JI0B, COOPOYHBIX €IMHMUII, ar-
peratoB U 3JEMEHTOB, OOECIEUMBAIOIINX COCAMHEHUE COCTAaBHBIX YacTe B
MHOTO(QYHKIIMOHAIILHOE U3JIEIIHE.

H30enuem HazpiBaeTcs JIOOOW TpeAMET WM HAOOpP MPEAMETOB IMPOU3BO/I-
CTBa, MOJJICKAIMMUX H3TOoTOBICHHWIO Ha npeanpustusax. 'OCT 2.101-68 ycra-
HABJIMBACT CIICAYIOIME BUIbI u3aenuil: 1) aetanu; 2) cOOpOYHbIE €IUHUIIBL, 3) KOM-
MJIEKChl; 4) KOMIUIEKTHI. M3nenusi, B 3aBUCUMOCTH OT HAJIMYUS WJIM OTCYTCTBUS B
HUX COCTAaBHBIX 4acTew, Aenstcs: 1) Ha HecmeunupuUUpOBaHHBIC (eTalin) — HE
MMEIOIINE COCTAaBHBIX YacTell; 2) Ha cneuupuiupoBaHHbIe (COOPOYHbIEC €IUHHU-
IbI, KOMILJIEKChI, KOMIUIEKThI) — COCTOSIIINE U3 JIByX U 00JIe€ COCTaBHBIX YacTeil.
CocTaBHBIMHM YaCTSAMU MAILUHBI SBISIOTCA: JI€Talb, cOOpouHas eauHuia (ysen),
KOMIIJIEKC U KOMILJIEKT.

Jlemanbs — n3eNIAe, U3rOTOBJICHHOE U3 OJHOPOJHOTO MO HAUMEHOBAHUIO U
MapKe MaTepuajia, 0e3 mpuMeHEeHHS COOPOYHBIX OIEpaIHii.

Y3en — uzgenue, npeacrasiusoniee coo0l 3aKOHUCHHYIO COOPOUYHYIO €/U-
HUILY, COCTOSIIYIO U3 psija JeTanei, uMermux oomee GyHKIIMOHATFHOE Ha3HA-
yeHne (MOIITUITHUK KadeHus, My(dTa, pelyKTop U T.II.).

Coopounasa eOunuya — WV3Ienve, COCTAaBHbIE YaCTH KOTOPOIO IMOJJIEXKAT CO-
EIMHCHUIO MEXIy CO000M Ha MNpeAnpUsTAN-U3TOTOBUTENE COOPOYHBIMH OIe-
panusiMu (CBUHYMBAHHUEM, C HATATOM, KJICTIKOW, CBAPKOM, MalKoM u ap.).

Komnnexe — nBa u 6onee cneruuMpOBaHHBIX U3EIUH, HE COEIUHEHHBIX
Ha TPEINPUITUN-U3TOTOBUTENIE COOPOYHBIMHU OTEPAIMsIMK, HO TPEIHA3HAYCHHBIX
JUUIS BBITIOJTHEHHUSI B3aMMOCBSI3aHHBIX AKCIUIyaTallMOHHBIX (YHKIUMN (MOTOYHAs

JIMHUA CTaHKa, aBTOMAaTH4YCCKasd TGJIG(I)OHHa}I CTaHIHAg U T.H.).
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Komnnekm — nBa u Oonee u3[enuil, HE COEIMHEHHBIX Ha MPEANPHUITUUN-
U3rOTOBHUTENE COOPOYHBIMU OIEPALMsIMU M TPEACTABISIOMUX HAOOp WU3IENuil,
UMEIOIUX O00Iee IKCIUTyaTalluOHHOE HAa3HAYEHHE BCIIOMOTATENIbHOTO XapakTepa
(KOMILIEKT 3aracHbIX YacTed, KOMIUIEKT MHCTPYMEHTA U MPUHAIIIC)KHOCTEH H T.11.):

Mawuna — yCcTpOWCTBO, BBITIOJHSIONIEE JIBUXKEHUS NIl MpeoOpa3oBaHuUs
HHEPrUU, MaTepuaIoB U MHGOPMAIMK C 1ENbl0 o0JeryeHus: GU3NUecKoro u ym-
CTBEHHOTO TpY/la YeJIOBEKA, YBEINUCHHS €r0 MPONU3BOAUTEIHHOCTH.

Kareropus «Mammua» B OBITY 4allle yHnoTpeOJsiseTcs B KayecTBE TepMHUHA
«TexHuka». Texnuka — 3TO CO3/IaHHBIC YEIIOBEKOM MaTepHaibHBIE CPEICTBA, HC-
MOJIb3yeMble MM JJI PACIIUPEHUs ero (PyHKIHMOHAIBHBIX BO3MOXXHOCTEH B pas-
JIMYHBIX O0JACTIX NEATETLHOCTH C IIEJIbI0 yIOBJICTBOPEHUS MaTepUaIbHbIX U JTy-
XOBHBIX OTPEOHOCTEN.

ITo xapakTepy pabouero mporuecca Bce MHOroo0pasue MaliMH MOXKHO pasJie-
JMTh Ha KJIACCHL: JHepzemuuecKue, mexHouaocuiecKue, mpancnopmupylouue u uH-
dopmayuonnuvie.

Auepzemuueckue mauwiuHbl — 3TO YCTPOMCTBA, NMpeHA3HAYCHHBIE AJIS TIpe-
oOpa3oBaHus SHEPTUH JIFOOOTO BUA (DIEKTPUIECKOM, TapOBOM, TEIJIOBOM U T.II.) B
MexaHn4deckyto. K HUM OTHOCSTCS 3JIEKTPUYECKHE MAIIUHBI (JIEKTPOABUTATE-
JIM), AJIEKTPOMArHUTHBIE TMPeoOpa3oBaTeNd TOKA, MapOBbIe MAIMHbBI, JIBUTATEIH
BHYTPEHHETO CTOpaHusi, TypOuHbI U T.M. K pasHOBUIHOCTH DHEPreTUUYECKUX Ma-
IIMH OTHOCSITCS MaAuiuHbl-npeodpazoeamenu, Ciyxaime Ui npeoOpa3oBaHUs
MEXaHWYEeCKOW PHEPTHH B SHEPTHI0 JII0O0ro Buaa. K HUM OTHOCSATCS TeHepaTopHl,
KOMIIPECCOPBI, TUAPABINICCKUE HACOCHI H T.II.

Tpancnopmupyrowue mawunst NpeoOpa3yOT SHEPTUIO JBUTATENS B DHEP-
THIO TiepeMereHus Mace (PoyKIuu, uszenuii). K TpancnopTupyrommuM MaimnHam
OTHOCSITCSI KOHBEHEPHI, DJIEBATOPHI, HOPUU, MOAHEMHBIC KPAHBI U MOJHEMHHKH.

Hnghopmayuonnvie (8viuucnumenvuvie) mauwiunsl NpeIHAZHAYEHBI IS M10-
Jy4YeHUs U peoOpa3zoBaHus HHPOPMALIHH.

Texnonozuueckue mauiunpl IpeTHA3HAYSHBI JUIS TpeoOpa3zoBaHus oOpaba-



ThIBAEMOT0 INpeaMeTa (IPoayKTa), COCTOSIIIEr0 B U3BMEHEHUU €ro Pa3MepoB,
(GbopMBbI, CBOMCTBA WJIA COCTOSTHUS.

TexHosOrn4YecKkrue MallvHbI COCTOAT U3 PHEPreTUYECKON MalIuHbI (JBUTaTe-
JIs1), IEPEaTOYHOTO YW UCIOJHUTEIBHOIO MEXaHU3MOB. BaxkHeillliuM B MaliuHe
ABJISACTCA UCHOJIHUMENAbHBLI MEXAHU3M, OIPEACISAIONUMNA TEXHOJIOTHYECKUE
BO3MO>KHOCTH, CTEIIEHb YHUBEPCAJIbHOCTH U HANMEHOBAHME MalluHbL. Te yactu
MAIlIMHBI, KOTOPBIE BCTYIMAIOT B COMNPUKOCHOBEHUE C MPOAYKTOM U BO3JECHCTBYIOT
Ha HETO0, HAa3bIBAIOTCA PAOOUUM OP2AHOM MAUIUHDL.

Mexanuszm — cucteMa CONPSHKEHHBIX TeEJ, MpeJHa3HaYeHHas JJisi mpeodpa-
30BaHUS JIBIDKEHHUSI OJHOTO WJIM HECKOJIBKHX Tell B TpeOyeMoe ABMKCHUE APYTUX
TBEPJIbIX Tel. MeXaHU3Mbl, BXOJIAIIUE B COCTAB MAIIIMHBI, BECbMa pa3HO 00pa3Hbl.

[To dbyHKIIMOHATBHOMY HA3HAYEHHUIO MEXaHW3Mbl MAIWH MPUHATO NEIUThH
Ha: MepeIaTOYHbIC; UCIIOJTHUTEIbHBIC; YIIPABIACHUS, KOHTPOJISI U PETYJIUPOBAHUS;
oJa4yu, TPAHCIOPTUPOBAHUS U CONPOTHUBJICHUS.

B manHOM MeTommYeckoM MOCOOMM OCHOBHOC BHHMAaHHE YJIEJICHO OCHO-
BaM KOHCTPYUPOBAHUS MEPEAATOUYHBIX MEXAHU3MOB.

Azpecam — yKpyNHEHHBIW YHU(MUITUPOBAHHBIN 3JIEMEHT MallWHbI, 001a/a-
IOIIUNA TOJIHON B3aMMO3aMEHSEMOCTBIO M BBITIOHSIONINNA OTpeielIieHHbIe (PYHK-
UM B TEXHOJOTHYECKOM Tporiecce (B aBTOMOOUJIE: JBUTaTellb, KOpoOKa mepe-
nay, nuddepeHyan u T.11.).

¥Y3en — wacte mammHbl, MEXaHW3Ma, YCTAHOBKM U T.II. COCTOAINAS U3 He-
CKOJIbKUX 00Jie€ MPOCThIX AJEMEHTOB (JeTajei), uMerommux oodiiee (yHKIHO-
HaJbHOC Ha3HaueHUE (MOAIIMITHUK KaueHUs, MydTa, peIyKTOp | T.I1.).

B o6nacTtu KOHCTpYyHpOBaHUS MAaIWH (MAIIMHOCTPOCHHUS) IIIMPOKO HUCTIOIb-
3yeTCsl KAaTEerOpHsl meXHU4ecKas cucmemd, TOJ KOTOPOW TOHMMAIOTCS HCKYC-
CTBEHHO CO3/IaHHBIE OOBEKTHI, MPEJHA3HAYCHHBIC IS YIOBJICTBOPEHUS OIpEJIe-
JICHHOW MOTPEOHOCTH, KOTOPHIM MPUCYITN BO3MOXHOCTh BBIITOJTHEHUSI HE MECHEE
OJIHOM (DYHKIIMH, MHOTO3JIEMEHTHOCTh, HEPAPXUYHOCTh CTPOEHUS, MHOKECTBEH-
HOCTB CBSI3€H MEXKy dJIEMEHTaMU, MHOTOKPAaTHOCTh H3MEHEHUSI U MHOTOOOpa3ue

HOTpC6I/IT€J'IBCKI/IX kadyecTB. K TEXHMYECKHMM CHCTEMaM OTHOCSTCS OTACJIbHBIC



MAaIIMHbI, aNmapaThl, TPUOOPHI, COOPYKEHHs, PyUYHbIE OPYAUS, UX SJIEMEHTHI B
BU/JIE y3JI0B, OJIOKOB, arperatoB U Apyrux cOOPOYHBIX €IMHMI], @ TAKXKE CIOKHbIE

KOMILICKCBHI B3aAUMOCBA3AHHBIX MAallIMH, aIlllapaTOB, coopymeHm”I u T.II.

Bonpocsl 1J11 cCaMOKOHTPOJISA

1 JTaitTe onpenesieHre OCHOBHBIM BUJaM U3EINI MAITMHOCTPOCHUSL.

2 Ha xakue Kacchbl JeSATCS MAIIMHBI B 3aBUCUMOCTH OT MX (PYHKIIMOHAJIBHOTO
Ha3HA4YCHUA?

3B geM paznuums MeXTy TIepeIaTOYHBIM, UCTIOJTHUTEIBLHBIM M pA00YNM OpraHaMu
MAaIlIUHBI?

4Yrto npenycMaTpUBaeT TBOPUYECKHM MPOIIECC HPOEKTUPOBAHUSA?

1.2 OcHOBHBIC MTOKA3ATEIN MALIIMH

Baxneimmmu XapakTepuCTUKaMU ITPU OLICHKE MAalllUH SIBJIIOTCS: HaJexk-
HOCTb, pPabOTOCIOCOOHOCTh, IMPOU3BOIUTEIBHOCTb, 3KOHOMHUYEcKas dpdex-
TUBHOCTb, METAJUIOEMKOCTh, SHEPTOEMKOCTh, CTENIEHb ABTOMATU3ALIMH, TPOCTOTA U
0€30IacHOCTh 00CTy)KHUBaHUS, YI00CTBO yIIpaBlIeHUsI COOPKHU U pa3OOpKHU.

Haoesxcnocms mo I'OCT 27.002—89 xapakTepusyercsi Kak CBONCTBO
MalluHbl COXPaHSATh BO BPEMEHHM B YCTAaHOBJIEHHBIX IMpEAENiax 3HAYEHHUS BCEX
napaMeTpoB, XapaKTEPU3YIOIIUX €€ CIIOCOOHOCTH BBITIOIHATh TPeOyeMble (PyHKIIMH
B 3aJJaHHBIX PEXKUMaX W YCJIOBHSIX NMPUMEHEHHS, TEXHHUYECKOTO OOCTYy>KUBaHWSI,
pPEMOHTa, XpaHEHUS U TPAHCIIOPTUPOBAHMUSL.

HanexxHocTh sBIsSETCS KOMIUIEKCHBIM CBOMCTBOM, KOTOPOE B 3aBHCHUMOCTH
OT Ha3HAUYCHUsI 00BEKTA M YCIOBHUM €r0 MPUMEHEHUS MOXET BKIIOYaTh TAKUE KaTe-
rOpUH, KaK OmkKa3s, 6e30mKa3nocmy, 0071206€4HOCH b, PEMOHMONPUZOOHOCHLL U
COXpanAaemocmsp B OTJEIBHOCTH WU TIPU ONPEIEIIEHHOM COYETaHUU ITUX CBOMCTB.

Omka3z — coObITHE, 3aKTI0YAIONIeecs B HapYIIEHUH paboTOCIIOCOOHOCTH Ma-
HIMHBI (MOJTHOW MM yacTuuHOM). [lo cBoel mpupojie 0TKas3bl ObIBAIOT: MOJHBIE U

YaCTUYHbIC;, BHE3alHble (HampUMeEp, MOJIOMKA) U MOCTENEHHbIC (M3HAIIMBAHUE,
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KOPPO3Hs); OMACHBIC JUIS KU3HHM YEJIOBEKA; TSIKEIbIC W JICTKHE, YCTPAHUMbBIC U
HEYyCTpaHUMbIC. B 3aBHCMMOCTH OT NMPUYMH BO3HUKHOBEHUS OTKA3bl TOPa3eIisi-
I0TCS Ha KOHCTPYKITMOHHBIE, IIPOU3BOJICTBEHHBIC M SKCIUTyaTallnoHHbIe. Ha cragun
KOHCTPYHUPOBAaHUSI OHU OOYCJIaBIMBAIOTCS OIMIMOKaMU KOHCTPYKTOpa, HECOBEp-
IIICHCTBOM TIPHUHATBIX METOJOB pacdyeTa U KOHCTPyHUpoBaHus. [Ipy M3roroBacHAN —
HapyIICHUEM MPHHATON TEXHOJOTHH, a TaK)Ke €€ HECOBEPIICHCTBOM. B akcruya-
Tallid — HaPYIICHUEM TIPAaBUIJI IKCIUTyaTallui, BHEITHUM BO3JCHCTBHEM, HECBOM-
CTBEHHBIM HOPMaJIHHBIM YCIIOBHSIM 3KCILTyaTaIlHH.

HanexxHocTh AeTaneit MammH, MEXaHU3MOB B TPUOOPOB BO MHOTOM 3aBHCST
OT TOTO, HACKOJIBKO OJIM3KH MPEeTbHBIC 3aachl OCHOBHBIX PACUETHBIX KPUTCPUCB
paboTocnocoOHOCTH (MPOYHOCTh, CKOPOCTh, TEMIIEPATypa, HM3HOCOCTOMKOCTH H
Ip.) K IEACTBUTEIbHBIM PA0OUYUM PEKUMAM.

[MaBHEHIIUMM KPUTEPHSAMH HAJC)KHOCTH MAIIMH U JPYTUX CHCTEM SBJIS-

IOTCS: 4acTOTa OTKa30B a (L), MHTEHCMBHOCTh OTKa30B A (L); BEPOSATHOCTH O€3-
oTka3Hoi paboTel P (L) B TeYCHHE 3aaHHOro rpobdera (L,) WM 3alaHHOTO TIPO-

MEXyTKa BpeMeHH. Tak Kak OTka3 W 0e30Tka3zHas padoTa MpeCTaBIAIOT cO0O0M

B3aMMHO IIPOTHUBOIIOJIOJKHBIC CO6BITI/I$I, TO MOXHO 3aIIMCaTh.

P(t) + Q(t) = 1, (1.1)

rne Q(t) — BepoATHOCTH O0TKa3a 3a Bpems t.

Yem OoJibllie B CIOXKHOW CHCTEME DJIEMEHTOB, TEM MEHBIIE BEPOSTHOCTh €€
0e30TKa3HOI pabOThL. ITO CleAyeT MOMHUTh U YYUTHIBATH IPHU MPOCKTHPOBAHUU.
BepositHOCTh 6€30TKa3HOM pabOThI CUCTEMBI B Pa3HbBIE IEPHOJIBI €€ CPOKA CITYKOBI
paznmuuHa. OOBIYHO C yBETWYEHUEM CpOKa CIyKObl (WM, Hampumep, mpodera)
BEPOATHOCTH 0€30TKa3HOUW paboThl yMeHbInaeTcs. [Ipu 3ToM 3aKOHBI pacmpeserne-
HUSI BEPOSITHOCTH 0€30TKa3HOM paboThl MOTYT OBITh Pa3IWYHBIMH: MOKa3aTelb-
HOM, HOPMaJIbHOM, JorapuPpMUIECKU-HOPMATBLHOM U JIp.

bezomkaznocms — CBOWCTBO OO0BEKTAa HEMPEPHIBHO COXPaHITh paboOTo-

CIIOCOOHOE COCTOSTHUE B TEUEHUE HEKOTOPOTO BPEMEHHU MIJIM HapaOOTKH.
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JInst 5TOro CBOMCTBA XapaKTEPHBIM SIBISCTCS HEMPEPHIBHOCTh COXPaHEHUS
paboTOCIOCOOHOTO COCTOSIHUSL O0BEKTa B TEUCHHE €ro MPUMEHEHHUs MO Ha3Ha-
YEHUIO.

Jlonzoseunocms (pecypc) — CBOUCTBO 00BEKTa COXPaHATh PabOTOCIOCOOHOE
COCTOSTHME JI0 HACTYIUICHMSI MTPE/IeIbHOTO COCTOSTHUS MPU YCTAHOBJICHHOW CHCTEME
TEXHUYECKOT0 00CITyKUBAHUS U PEMOHTA.

Pemonmonpuzoonocms — CBOWCTBO O0BEKTa, 3aKIIOYAIONIEECs B €ro Ipu-
CIOCOOJIEHHOCTH K TOJ/IEP’KaHUIO0 U BOCCTAHOBJIEHUIO PabOTOCIIOCOOHOIO COCTOS-
HUS TyTeM TEXHUYECKOTO 00CTyKUBaHUS U PEMOHTA.

Coxpansemocms — CBOMCTBO OOBEKTA COXPAHATH B 33JIaHHBIX MpEeiax 3Ha-
YEeHUs [apaMeTPOB, XapaKTEPU3YIOIINX CIOCOOHOCTh O0BEKTA BBHIMOIHATH Tpedye-
Mble (DYHKIIUM B TEYEHUE U MOCIIC XpaHEHUS (WJIM) TPAaHCTIOPTUPOBAHMUSL.

Pabomocnocoonocms — cocrosinue uznenus (puBojia, y3ia, AeTalu, Malllu-
HBI), IPU KOTOPOM OHO CITOCOOHO HOPMaJbHO BBITIOJNHATH 33/IaHHBbIC (DYHKIIMH B
COOTBETCTBHH C IMapamMeTpaMH, YCTAaHOBIEHHBIMH HOPMAaTHBHO-TEXHUYECKOU I0-
KYMEHTALUECH.

OCHOBHBIMU KPUTEPUSMH PAOOTOCIIOCOOHOCTH MAIIIUH SIBIISIOTCA: TPOY-
HOCTb, >XECTKOCTh, M3HOCOCTOHMKOCTH, BHOPOYCTOMUYHMBOCTH, TEIUIOCTOMKOCTH H
CTOMKOCTh MPOTHB KOPPO3HM U CTapeHUs. DTH KPUTEPUU OOECreunBaOT 0€30T-

Ka3HOoe (PyHKIMOHAPOBAHKHE MAlIMHbI B IPEJENax 3aJaHHOTO pecypcea.
Bonpocsl 11 CaMOKOHTPOJISA
1 J{aiiTe onpesieieHne KATETOPUHU «HAJIEKHOCTD.

2 PackpoiiTe cyTh ITaBHEHIIIEro KPUTEPHUs HACKHOCTH

3 Kakue kputepun obecniednBaroT 6€30TkazHoe (HYHKITMOHUPOBAHUE MAIIIHH?
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1.3 O0ume TpedoBaHUs K COBPeMEHHBIM MAIIIMHAM, HX IETAJISIM U COOPOYHBIM

eMHULAM

Hecmotpss Ha Oonbmioe MHOrooOpasue COBPEMEHHBIX MAIUH, OTJIM-
Yaromuxcs Apyr OT Apyra Ha3Hau€HUEM, MPOU3BOJUTEIBHOCTHIO, CKOPOCTHIO JBH-
KEHUs1 pab0YMX OPraHOB U T.J., yCTAHOBJIEHBI 00IIME TPEOOBaHUS, IPEbIBIIsIE-
Mbl€ K KOHCTPYKI[MM CaMUX MAIIMH, a TAaKXKe K UX COOPOYHBIM €AUHUIIAM U JeTa~
asim. Takumu TpeOOBaHUAMH K MAIIMHAM SIBIISIIOTCS:

« COOTBETCTBHE MPOU3BOAUTEIILHOCTH 33JaHHBIM OObEMaM W TeMIIaM BBINOJIHE-
HUA pabOThI;

« o0ecreYeHne BbICOKOW HAJEKHOCTH M JOJTOBEYHOCTH, a TAKXKE CPOKa CITyKObl Ma-
IIMHBI, COOTBETCTBYIOIIETO CPOKY FapaHTUH B 3aJaHHBIX YCIOBHSAX HKCILTyaTalluu;

« IPABUJIBHOCTH BHIOOpA MaTeprayia U pallMOHAJIbHBIX CITIOCO00B 00pabOTKY;

« COOTBETCTBUE KOHCTPYKLIMH MAlINHbI €€ Ha3HAUCHHUIO;

. o0ecrieyeHne HaMMEHbBIINX radapuUTHBIX Pa3MEpPOB MalIMHBI, 3aTpaT TpyJa U
MaTepHaIbHO-AEHEXKHBIX CPEJICTB;

« Y100CTBO IOCTaBKU K MOTPEOJICHUIO;

« TIPUBJICKATEILHOCTH (JOPMBI M OTAETKU BHEIITHETO BUJA MAIIIUHBI.

K KoHCTpyKIUAM COOPOUHBIX €IUHUI] PEABABISAIOTCS TPeOOBaHUS JIETKON
cOOpKH M pa300pKH, AErKOW 3aMEHbI OTHOCUTENLHO ObICTPO M3HAIIMBAIOLIUXCS Ya-
CTEH U T. 1.

Jleranu AOMKHBI UMETh MUHUMAJIbHYIO MAccCy MpHU JOCTATOYHOM MPOYHOCTHU
U OBITh HAIEKHBIMU B DKCIUTyaTallid, TaK KaK UX TOJOMKA MOXET MPUBECTH K
aBapusiM B MaiuuHe. [IpodyHocTh neranu obecriednBaeTcs BHIOOpOM MaTepualia U
IPABUIIBHO PAaCCYUTAHHBIMHU pa3MepaMu. Y MEHbIIIEHHE MacChl JIeTallel JocTHUra-
eTCs MpUMEHEHUuEeM 0ojiee MPOYHBIX U AKOHOMHUYHBIX MaTepuanoB. [Ipumene-
HUE HanboJiee TOUHBIX METOJ0B pacuera aeT BO3MOKHOCTh MOJYYHUTh pa3Mephl
nerajel 6e3 U3NUIIHUX 3a1acoB MPOYHOCTH. MHOTHE JeTaliu JOKHBI Takxke 00a-
JaTh JOCTATOYHOM KECTKOCTBIO, T.€. CIIOCOOHOCTBIO CONPOTUBIATHCA 00pa3zoBa-
HUIO OCTaTOYHBIX AedopManuii. Ocoboe 3HaUeHHE 3TO UMEET AJIs TaKUX JIeTaNeH,

KaK KopIiryCa, BaJibl, OCH, OIIOPBI. KecTtkocTh I[eTaJ'Ieﬁ 3aBUCHUT OT CBOMCTB MaTe-
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puaina, pa3MepoB U (HOpMbI JIeTasiel, TO3TOMY IPU KOHCTPYKIMU MHOTHE JETaIH
MAallliH TOJBEPraloTCi pacyeTaM Ha >KECTKOCTh U CIEUUaJbHBIM HCIIBITAaHUSIM
OTIBITHBIX 00PA3IOB.

Jletanam fofkHA OBITH MPHUAAHA JOCTATOYHAS MU3HOCOCTOMKOCTB. DTO Tpe-
OOBaHWE BBIMOJIHACTCS MPUMEHEHUEM CHEIHAIbHBIX MAaTepUATIOB U PA3TUYHBIMU
croco6amu MOBEPXHOCTHOT'O YIIPOYHEHUS.

Jletanu MOKHBI OBITH KaK MOXKHO OoJiee IPOCTHIMU MO (hOpME M SKOHOMMY-
HBIMHU B HU3TOTOBJIEHUU. DTO TPEOOBAHUE MOXKET OBITh BHIIOJHEHO IPU YCIOBUU
TECHOTO COJPYKECTBAa KOHCTPYKTOPOB M TEXHOJOTOB, 0OECIEUMBAIOIIETO IMPH-
MEHEHHUE HanboJiee paroOHaIbHBIX KOHCTPYKIHH, MTPOTPECCUBHON TEXHOJIOTHH,
0oJiee NelIeBbIX MaTEPUAIIOB U T.1.

OmHUM U3 CyIIECTBEHHBIX KPUTEPUEB OICHKUA KOHCTPYKIIUN U3JIETUS SIBIIS-
€TCs €T0 TEXHOJIOTMYHOCTh U S KOHOMHYHOCTb:

Cyl1ecTBYIOT ClIeAyIOLUe BUABl TEXHOJIOTUYHOCTU KOHCTPYKIMI: TPOU3BO/I-
CTBEHHAS;, SKCIUTyaTallHOHHAs; TEXHHYECKOTO OOCITyKUBaHUSI; PEMOHTHAsSI H JIp.

Ilpouzeooumenvnocmev mawiunpl — 310 00BHEM pabOT, IPOU3BOIUMBIX €10 B
eIMHUILYy BPEMEHHU.

IKonomuueckan IPhexkmuenocms XapakTepuzyeT HAPOJIHO-XO35UCTBEHHBIE
pe3yabTaThl U 1eI1ec000pa3HOCTh MPOM3BOACTBA MAlIMH U UX NpuMeHeHus. OHa
U3MepseTcsl OTHOLIEHUEM noJrydaeMmoro 3¢ dexra (B BUae pocta 00beMa BbITyCKa-
eMO MPOIYKIUU WM PadOT, CHIKEHHEM UX Ce0eCTOMMOCTH, pOCTa MPHUOBLIN) K
3aTpaTaM Ha CO3/IaHHME U BHEIPEHUE MAIIHHEI.

Bosbmioi sxonomuueckuid 3QpGEeKT 1aroT yHUPUKAIMs, CTaHIapTU3aLUs Je-
Tajgeil 1 cOOPOYHBIX €IMHHUII, MOJIU(UIIPOBaHNE, arperaTUpPOBaHNE U YHHUBEpCa-
JM3aIUs MallIvH.

Ynugukayusa coctour B MHOTOKPAaTHOM NMPUMEHEHHHM B KOHCTPYKLUHU OJ-
HUX U TEX K€ DJIEMEHTOB, YTO CIIOCOOCTBYET COKPAIICHUIO HOMEHKJIATYphI AeTanen
Y YMEHBIIEHUIO CTOMMOCTH U3TOTOBJICHHUS, YIPOLIEHUIO SKCILTyaTallui U PEMOHTA
MaIIT1H.

Cmanoapmu3sayus — eCTb PErIaMEHTUPOBAHUE KOHCTPYKIIUM U TUIIOPA3MEPOB
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IIMPOKO TMPUMEHSEMBIX MAaIIMHOCTPOUTENbHBIX JeTaned M COOPOYHBIX EIMHHUII.
CrangapTu3anmsi yCKOpSET KOHCTPYMpPOBAaHUE, OOJErdyaeT U3roTOBIECHHUE, JKC-
MJIyaTaluio U PEMOHT MAallluH.

Moouguyuposanuem Ha3bIBAIOT NIEPECIIKY MAIIUHBI C IETIbIO TPUCTIOCOOUTH
€€ K MHBIM YCJIOBUAM PaOOTHI, ONEpalUsIM U BUJAM MPOAYKUUU O€3 W3MEHEHUs
OCHOBHOM KOHCTPYKIIUU

Azepezamupoeanue — MeTO] KOHCTPYUPOBAaHUS MAIUIUH HAa OCHOBE INPUMEHE-
HUS YHU(ULIMPOBAHHBIX M CTAHJAPTHBIX COCTAaBHBIX 4YacTel. ArperarupoBaHue
COKpAIllaeT TPYIOEMKOCTh KOHCTPYUPOBAHUS U U3TOTOBJICHHUS MAlINH, YIPOIIAET
UX JKCILTyaTalHIo.

Ynueepcanuzayua xapaxrepusyercs pacliupeHUeM (QYHKIMI MalIvH, yBe-
JUYCHUEM JUana30Ha BBIMOJIHAEMBIX UMHU OTIEpaIiii, pacuIipeHueM HOMEHKJIa-
Typbl 00pabaThIBaEMBbIX JIeTajCH.

Texnonozuunoii Ha3bIBaeTC KOHCTPYKLMS MAaIIMHBI, KOTOpas obecrnedu-
BAET 3aJJaHHBIE IKCIUTYyaTAllMOHHBbIE KAY€CTBA M MO3BOJISIET MIPU JAHHON CepUitHO-
CTH U3TOTOBJISITh €€ C HAaUMEHbIIUMMU 3aTpaTaMH TpyJa U MaTepuaioB. TexHoo-
ITMYHOCTh KOHCTPYKIIMU TECHO CBSI3aHA € CEpUHHOCTBIO, 0OecIeunBarouieii ee co-
OTBETCTBHE MacIlTady BBITYyCKa U yCIOBHSIM MPOU3BOACTBA. B 3HaunTENBbHOI CTe-
NEHU TEXHOJOTMYHOCTh KOHCTPYKLUMHU OOeCrneyuBaeTcs IIUPOKUM BHEJIPEHHEM
CTaHAapTU3alMi, HOpMAJIU3alui U YHU(PHUKALKU, UCTIOIb30BaHUEM Oy padpuKa-
TOB U PEKOMEHAYEMbIX MaTE€pPHAJIOB, & TAK)KE TUMH3AIUEH TEXHOJOTHUYECKUX MpO-
neccoB. OCHOBHbIEC YCIIOBUSI 00ECIEUEHUsI TEXHOJIOTMYHOCTU CBSI3aHbI CO CIOCO-
O0aMM TOJMYyYEHUs 3arOTOBKH, MEXAHUYECKOW 00pabOTKU U ¢ TOYHOCTHIO M3rOTOB-
JICHUs JeTaJIei U COOPKH.

JIutele neTanu AOKHBI 00€CTIeYnBATh JETKOCTh (DOPMOBKHU, COYETAHUE TOJILIMH
CTEHOK, TUIaBHBIE 3aKPYTJICHUs, JTUTCHHBIE YKIIOHBI, PABUIBHOE PACHOJIOKEHUE pe-
oep, yno0cTBo 1 6a3MpOBaHUS U MEXAaHMUECKOW 00paboTku. Jletanu, morydaeMbie
KOBKOM, IITaMIIOBKOW, MPOKATKOW, HE JOJDKHBI UMETh OCTPBIX BHYTPEHHHUX YIJIOB,
PE3KHX MEPenajoB TOJIIMH CTEHOK, 00ECIEeYNBATh XOPOIIee «PACTEKaHNE) MeTaa

B IOTAaMIIC U YKJIOHBI, O6CCHC‘{I/IB8,I-OHII/I€ YAAJICHUEC A€TaJIM U3 ITaMIIa.
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MeTonoM NUTHS MONYYAIOT ACTAIM MPAKTUYECKH HEOTPAHUUYCHHOM CIIOXK-
HOCTH, a TIOCPEACTBOM IIITAMIIOBKH W3TOTOBJISIOT JETATH CPABHUTEIHHO MPOCTOU
KoH(HUTypamuu, HoO ¢ TPUMEHEHUEM CBapKU M3 MITAMIOBAaHHBIX 3JIEMEHTOB BHI-
TIOJTHSIIOT U3/CIHS BeChbMa CIIOKHON (hOPMBI.

Taxum 06pa3om, MO TEXHOJIOTHYHOCTHIO KOHCTPYKIIMMA U UX JIeTajeil moapa-
3yMEBAeTCsl MPUJAHUE WM COOTBETCTBYIOIINX KOHCTPYKTHBHBIX (HOpPM U MpUME-
HEHUE I UX U3TOTOBJICHUS TaKUX MaTEpUaOB M MPUEMOB, KOTOPhIE OOECTICUnBa-
I0T HAaUMEHBIIUE B TPeOyeMbIX MpeJenax Maccy U pa3Mepbl KOHCTPYKUUU, MUHU-
MaJbHBIN pacxoJ MaTepruajIoB, HAMOOIBIIYIO TPOCTOTY U SKOHOMHYHOCTH ITPOM3-
BOJICTBA.

Texnuko-IKkoHOMUUecKue PACUYEThl HApsAy C TEXHUYECKHMH BEIUYMHAMHU
YYUTBHIBAIOT TAaK)KE€ M DKOHOMHYECKHE KAaTeTOPUH — 3aTpaThl MaTEPHAJIOB, SHEP-
UM, TpyAa U Jpyrux cpeacts. OcoOblii MHTEpEC MPEACTABISIET BHIMOIHEHUE TaKUX
pacyeToB Ha TMEPBBIX dTanax KOHCTPYUPOBAHMS, OCOOCHHOCTHIO KOTOPHIX SIBISET-
Csl MHOTOBapHaHTHOCTh. CYIIHOCTh TEXHUKO-YKOHOMHUYECKOTO MOAX0/a MTPH KOH-
CTPYUPOBAHUH 3aKJIIOYACTCS B MOMCKAX HanmOoliee pallMOHAIBHOW KOHCTPYKIIMH
MAaIIuHBI ¢ YY4ETOM COBOKYITHOCTH BCEX OCOOCHHOCTEH MpPOM3BOJCTBA M DKCILTya-
Taluu. DKOHOMUYECKHI 3(P(EKT BO3pacTaeT MPOMOPIUOHAIBHO YBEIMYCHUIO
JIOJITOBEYHOCTH MAIIIMHBI, & TAKXKE 32 CUET CHIDKEHHSI CTOMMOCTH 3aTpaTr pabouei
CHUJTBI TIPH SKCIUTYaTallWH U TTOBBITIICHUS TTPOU3BOAUTEIIHHOCTH MAIIIUHEI.

DKOHOMHUYECKOE O0OCHOBaHME BBHIOOpA BapHWaHTa KOHCTPYKIIMH CBSI3aHO C
OLICHKOH MAaTepHaJIOeMKOCTH, TPYAOEMKOCTH U CeO0ECTOMMOCTH H3TOTOBICHUS
MamiuHbl. [Ipy oreHKe pa3IMYHBIX BAPUAHTOB KOHCTPYKIIUHA HCTIOIB3YIOT YACIb-
HBIC [10KA3aTeNH, MPECTABIISIONINE COOOW OTHOIICHHE MAaCcChl U3JeNus K Hanbo-
J€e XapakTepHOMY IJIsi HEro mapameTpy (MOIIHOCTH, BpalllalolleMy MOMEHTY,
MIPOU3BOAUTENHHOCTH, TPY30MIOTBEMHOCTH).

Oouwan mpyooemKkocms — HOPMUPOBaHHAsi CyMMa 3atpaT Tpyna (B enu-
HUIIaX BPEMEHH) Ha M3TOTOBJICHHE JeTalel, COOPOYHBIX €AMHUI] U MAIIUHBI B
IIEJIOM — B HaWOOJIBIIIEH CTENIEHU OIpPEACIIeT CeOECTOMMOCTh MPOEKTUPYEMOTO

W3JIEIINSL.
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Pacuer cebecToMMOCTH MalIMHBI IO CTOMMOCTU €AMHUIBI MACChl OCHOBAaH Ha
npuHLune noaodusa. OgHako yamie U 0ojee CTporo MPUHIUI MO100US BbIICPK U-
BaeTCs HE JUIsl MAlIMHBI B 1IEJIOM, a JIJIsl OTACNbHBIX arperatoB u aetainei. B cebe-
CTOMMOCTH COBPEMEHHBIX MAIIMH OOJIBIIYIO YaCTh COCTABJISAIOT KOMIUICKTYIOIIHE
u3aenusi. DKOHOMUYECKU 3P (eKT yHU(PUKAUU BBIPAXKAETCA B COKpAILCHUM
KOJIMUECTBA TEXHUYECKOU IOKYMEHTAIIMU U TEXHUYECKON OCHACTKH.

Bribupast matepuan 1 netaneii KOHCTPYUPYEeMOW MalluHbl HapsSAy ¢ ApPY-
TMMH COOOpPaKEHUSMM CIEAYET YUYUTHIBATH TPYIHOCTH, BBI3bIBA€MbIE OOJNBIION
HOMEHKJIATYpOH MCIHOJIb3yEMbIX MAaTEPHAIOB U IO BO3MOXHOCTH COKpAlllaTh €€,
YUHUTBIBas, 4TO Ha c€0ECTOMMOCTh JETajl OKa3bIBAECT CIOCOO €€ M3rOTOBIICHHS.
CpaBHUTENBHBIN aHAIM3 MOKA3bIBAET, YTO JI€TAIU MPOCTOM (OpMBI U3 TMpoKaTa
noposke aeraneit u3 c¢r.3 B 2—5 pas, nuteie u KoBanble — B 5—10 pa3; oOpaboTka
Ha CTPOTaJbHBIX U JOJOEKHBIX CTAaHKAX JOPOXKE TOKapHOW B 2—5 pa3s, a Ha pe-
BOJIbBEPHBIX U ABTOMATUYECKUX CTaHKax Jeuenie B 2—10 pa3.

Takum 00pa3oM, PKOHOMUYECKHE ACHEKThl B MPOLIECCE KOHCTPYHUPOBAHUS
MPOSIBIIAIOTCSA MPU BBIOOpE MaTepHuaia, TepMooOpabOTKH, YIPOUHSIOMIEH TEXHO-
JIOTHH, CII0C00a M3rOTOBJICHUS.

ITocTosIHHOE CTpeMJIEHNE K YBEIUUYECHUIO PECYpCa MALIUH SIBJISETCS BaKHEU-
el 3ajauend co3aaTeneil MauH, Hanbosee 3pGheKTUBHBIM pe3yJIbTaTOM PabOThI
B JIeJI€ TTOBBIIICHUS Ka4e€CTBA U SKOHOMUYECKON 3(P(PEKTUBHOCTH UX TPYJa.

OcHoeHbIM coOepiicanuem RPOEKMUPOGAHUA SIBISIETCS MaTepHaIA3aLus,
«OBEILECTBIEHNE» HAYYHO-TEXHUUYECKUX UJCH M 3HAHUM, UCMIOJIb30BAHUE UX TPU
CO3[aHUU HOBOI'O TEXHUYECKOTO 00BEKTa, 00IaJAI0NIEr0 HAMTYUYIIMMHU UK 3apa-
Hee 00YCIIOBJICHHBIMU MapaMeTpaMH, CBOMCTBAMU M TEXHUKO-2KOHOMUYECKUMU
nokazatensiMu. KauecTBEHHO HOBBIM TEXHUYECKUH OOBEKT 0053aTeNbHO BKIIO-
4aeT HOBOE TEXHHUYECKOE PEIICHHE, HO He ucuepnbiBaeTcss UM. Co3qaHue HOBOTO
00BEKTa — 3TO, MPEXKJIE BCErO, pe3yIbTaT OPraHUYECKOIO CHHTE3a HOBOT'O TEXHHU-

YECKOIro pCuICHUA U 3JICMCHTOB IIPCIKHUX pemeHHﬁ B IICJIOM.

16



Bonpocs! 1151 caMOKOHTPOJISA

1 HazoBute obuiue TpeboBaHus K MalllMHaM, COOPOYHBIM €MHUIIAM H JICTAJISAM.
2 B yem cyTh NOHATHUS «IKOHOMUYECKAs 3P(HEKTUBHOCTH ?

3 Kakue pemieHust o6ecreqnBaeT TEXHOJIOTUYHOCTh KOHCTPYKIIUN?

4 Kak BiusieT BpIOOp MaTepuasia U crnocod MOJIyYeHHUs 3arOTOBKM HA 3KOHO-

MHYHOCTHh MAIIUHbI?

1.4 Ilpu4uHBI BHIX0JA U3 CTPOS U OCHOBHbIE KPUTEPHUH
patoToCnoCOOHOCTH MAIIMH

HanexHocTh pabOTHI MAIIMHEI U €€ JOJTOBEYHOCTh CBSI3aHBI C 00ECTICUCHIEM
OCHOBHBIX KpUTEPHUEB PAOOTOCIIOCOOHOCTH €€ JeTallei U Y3JI0B.

Ilpounocmes — ciocOOHOCTH ACTaIM, COOPOYHON €TMHUIIBI UM MAIIMHBI CO-
MPOTUBJISITHCS PA3PYIICHUIO 101 BIMSHUEM BHEIIHUX HATrpy30K.

Paznuuator mpo4HOCTH 00BEMHYIO ¥ TOBEPXHOCTHYIO (KOHTAKTHYIO). [Ipu He-
JOCTaTOYHOW 00BEMHOMN MPOYHOCTH JI€TATh pa3pylIaeTcs Mo BCEMY CEUCHUIO (IT0-
JIOMKa 3y0a IIeCTepHH, Bajia, Pa3pblB CTEPkKHS 00JITa), MPU HEOCTATOYHONU KOH-
TaKTHOW TPOYHOCTH MPOMCXOAUT Pa3pyIICHHUE MOBEPXHOCTH KOHTAKTa (BBIKpa-
IIIMBaHNE TTOBEPXHOCTH 3y0a IecTepHH, pabodeii MOBEpXHOCTH KOJIEI[ TO/IINTI-
HUKOB Kau€HHSI).

Paznmuuaror paspyiieHue 1moj ACHCTBHEM OJHOKPATHOTO HATPYKCHHS U TIPH
JICCTBUYU TMIEPEMEHHBIX HArPy30K, YTO CBUJICTEILCTBYET O HEIOCTATOYHOU CTATH-
YECKOU, MAJIOLIMKIIOBOU U YCTAJIOCTHON IPOYHOCTH.

OueHka MPOYHOCTH 00ECTICUMBACTCS MPOBEACHUEM COOTBETCTBYIONIUX pac-
YETOB TI0 OMPEACIICHUIO HANIPSKEHUN U CPaBHEHUS UX C JOMYCKaeMBbIMH (TIpesie-
JIOM MPOYHOCTH, TEKYYECTH WUITN BEBIHOCIIHBOCTH).

/Kecmkocms — cniocOOHOCTH AeTanu, COOPOYHON €IWHUIIBI WA MAaITHHbBI
COTPOTHUBIISATHCS W3MEHEHUIO TOJIOKEHUS W (OPMBI TOJ BIMSHUEM BHEITHUX
Harpy3ok. JKecTKocTb BAMSET Ha BEIMYMHY BHYTPEHHHMX CHIIOBBIX (DaKTOpPOB B

CTAaTUYCCKHN HCOIIPCACIMMBIX KOHCTPYKIHAX, a KOHTAKTHAA — Ha TOYHOCTb pa6o—
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ThI MamHbL. HemocTaTouHas )KeCTKOCTh MPUBOIUT K HEPABHOMEPHOMY paciipeie-
JICHUIO Harpy3ok (1o ajinHe 3yObeB KOJIeC MPU HU3rMOe M KPYUYEHUHU BaJOB) U K
CHIDKCHMIO JIOJTOBEYHOCTU OTIEIBHBIX Y3JIOB MAIIMHBI (MOJIIMITHUKOB KaueHUS
MIPU OTHOCUTEIHLHOM MEPEKOCE UX KOJEIT).

OneHka JKECTKOCTH OO0ECIeYMBAETCS IMPOBEJACHUEM pPAacueToOB IO Ompeje-
JICHUIO JIMHEWHBIX W YTIOBBIX Aedopmaliuili nmpu u3rude, yria 3aKpyduBaHUs pU
KPYYCHHH, YIUTHHCHUS TIPH PACTSOKCHUH M CPABHEHUS UX C IOITyCKAeMBIMHU.

H3nococmoiikocmbs — CIOCOOHOCTh KOHTAKTHPYIOUIUX JETalel MPU UX OT-
HOCHTEJILHOM TEPEeMEIIEHUHN COMPOTUBIATHCS U3MEHEHUIO (DOPMBI B pa3MEpOB
pabouux MOBEPXHOCTEH BCICACTBUE X M3HAIMBAHUS B Mpolecce Tpenus. M3Hoc
yIOPO’KAET HKCIUTYyaTAIMIO MAIIMH, YBEJIMYUBACT MPOCTONU B CBSI3U C PEMOHTOM U
perynupoBkoH, cHuxkaetr To4yHOCTh M KIIJ[, moBbIIaeT MIyM M MOXKET CIIYKHUTh
MPUYUHON UX TTOJOMKH.

B 3aBucuMOCTH OT XapakTepa MPOUCXOMSITUX MPOIECCOB PA3IMYAIOTCs Clie-
TYIOIIME BHABI HM3HANIMBAHUSA: MEXaHMYECKOe, MOJICKYJISIPHO-MEXaHUYECKOE H
KOPPO3UOHHO-MEXaHUYECKOE.

Mexanuueckoe u3Hauiu@aHue SBISACTCS PE3yJIbTaTOM MEXaHUYECKHUX
MPOIIECCOB — CpE3aHue U IIacTH4ecKoe AehOpMHUPOBAHNE MHUKPOHEPOBHOCTEH
(1mepoxoBarocTeit), MOBPEKACHNE MTOBEPXHOCTEH aOpa3UBHBIMU YaCTUIIAMH, TIO-
BPEXKJICHNE B PE3YIbTATE YCTATIOCTHBIX TPEIIHH.

AOpa3uBHOE M3HAIMBAHKHE M IIACTHYECKOE Je(pOpMUPOBAHHE B 30HE CO-
MPSOKCHHUS JeTale TpeIoTBpaIiacTcsl M0 BO3MOKHOCTH: TOYHBIM OIpPEICICHUEM
JEWCTBYIOITUX HArpy30K; y9€TOM CBOWCTB MaTepHaa, BIUSHUS MOTPEITHOCTEH H
nedopMainii Ha pactpe/ieieHue JaBICHUN B 30HE KOHTAKTA.

YcranocTHoe HW3HAMMBAHUE (BBIKPAIIMBAHKE) TMPOSBISICTCS B OTCIAWBAHHUH
OTJICTIFHBIX YACTHUIl METAJIJIa C YBETUYCHUEM YHUCIIa IUKIIOB HArPYKEHUN U TIPOSIB-
JsieTCs B HanOOJBINEH Mepe Ha OTCTAIONMel MOBEPXHOCTH (HOXKA 3y0a B 3yOua-
TOW nepenaye, JOPOKKa KaueHUs BHYTPEHHEr0 KOJIbIla MOJUIMITHUKA KaueHUs )
U TIPEJICTABISCT 3HAYUTEIBHYIO OMACHOCTh MPHU TMOBEPXHOCTHOM YIPOUYHECHUU

(a3oTHpOBaHUE, IIEMEHTAIUS U JIp.), TIOCKOJIbKY B PE3yJIbTaTe€ Pa3BUTHs TPEIIUH
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MI0J1 YIIPOYHEHHBIM CJIOEM C MIOBEPXHOCTH TPEHHUSI OTIEIAIOTCS KPYIHbIE YaCTULIBI
meTasa. /{1 mpenoTBpaiieHusl yCTaJOoCTHOTO BBIKPAIIMBAHUSI TPOBOIUTCS pacyer
C LIETbI0 OLEHKH BEJIMYMHBI KOHTAKTHBIX HaNpsDKEHHM (OLlEHKAa KOHTAKTHOM
MPOYHOCTH).

Monexkynapno-mexanuyeckoe u3HAWIUGAHUe TPOSBISETCA NPU Pa3pyLUCHUH
3alIUTHBIX IJIEHOK Ha KOHTAaKTUPYIOLIUX IMOBEPXHOCTSX, YTO BBI3bIBAET JAECUCTBUE
CHJI MOJICKYJISIPHOTO CILICTIJICHHS] B 30HE KOHTAKTa MX MHKPOHEPOBHOCTEH (sBJie-
HUE CXBaThIBAaHMS), CIEACTBHEM YEro SBJSETCS MPOIECC BO3HUKHOBEHMS U pas-
BUTHS MOBPEXKICHUN IMOBEPXHOCTEN TpeHHs — 3aefanue. C yBEIMYEHUEM KOH-
TaKTHBIX HampPsKEHHUI, CKOPOCTU CKOJIBKEHHS U TeMIIEpaTyphl B 30HE KOHTAaK-
Ta BO3MOXKHO MPOSIBIEHUE OOJIBIIOrO0 YMCia JIOKAIBHO PACHOJIOXKEHHBIX OYaroB
CXBaThIBaHHUS C MHTCHCUBHBIM MIEPEHOCOM MaTepuaia ¢ 0ojiee MATKONH TTOBEPXHO-
cTH Ha Oozee TBepayro. OnacHol (popMoil 3aejaHus ABIIIETCS 3aJUp — IOBpE-
KJCHUE 30HbI KOHTAKTa MPU BBICOKOW TBEPAOCTH KOHTAKTHPYIOIINX MOBEPXHO-
cteil B Buge O0opo3n rayounoit 1o 100—-200 MxkM B HampaBJIeHUH BEKTOpPa CKOPO-
CTH OTHOCUTEJIBHOTO JBMKCHUS. Y MEHBIICHUE CXBAaThIBAHUS UMEET MECTO IS MO-
BEPXHOCTEH TpeHus mpu OOJBIION pa3HUIE MX TBEPAOCTU (CTaIbHOW YEpBAK U
OpOH30BBI BEHEI] YEepBAYHOrO Kojieca, CTalibHas IIeika Bana U OpPOH30BBIC
UJIM JIATYHHBIE BTYJIKM B MOJAIIMITHUKAX CKOJBXEHUA), a TAKKE IPU IPUMEHEHUN
CMa30K C aHTU3aIUPHBIMU MPUCATKAMHU.

OaHUM U3 KPpUTEpPUEB OLEHKU BO3MOXHOCTHU MPOSBICHUS 3a€aHUS SBIIS-
eTCsl TeMIIepaTypa B 30HE KOHTAKTa, CpaBHUBaEMas C JOIMYCKaeMOM.

Kopposuonno-mexanuueckoe usnawiuganue BO3HUKAET NMPU HAMYMU B 30HE
KOHTaKTa TPEHUSI C MOBEPXHOCTHO-aKTUBHBIMU MPUCAJKAMHU B YCIOBHUIX BBICO-
KHX MECTHBIX JAaBJICHUW U OTHOCHUTEIHHO BBICOKHX JIOKAJIbHBIX Temmeparyp. On-
HUM W3 BHUJOB TaKOTO W3HAIIMBAHUS SBISETCS OKUCIMTEIbHOE — pa3pylLIeHHE
HEMPEPHIBHO BO30OHOBIISIOMINXCSI OKMCHBIX IJIEHOK Ha MOBEPXHOCTU MeTasuia (y3-
JIbI MUIIEBOT0, HEPTEXUMHUYECKOT0 000Dy 10BaHUA).

Kopo3nonHo-mMexaHnnueckoe M3HAIIMBAaHHE, BOSHHUKAIOIIEE BCJIEACTBUE Ma-

JBIX K0JIeOATEIbHBIX OTHOCHTEJIBHBIX HGpCMCIHﬁHI/Iﬁ CONIPAXKCHHBIX ITOBCPX-
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HOCTEH, 0OyCIOBIEHHBIX AepopManusiMu U 3a3opamu (Ir0TaMu), Ha3bIBaeTCA
¢pemmunz-koppo3ueii. ITOT BUJ HW3HAIIMBAHUS, HapyLIAIOUIU MPOYHOCThH CO-
€IUHEHUS, XapaKTEPEH ISl 3aKJICMOYHBIX, IIMTOHOYHBIX M HUIMLEBBIX COEOUHE-
HUW, COEAUHEHUN C HATITOM, 3y0uaThiXx My(dT, peccop.

Buopoycmoiniuueocms — criocoOHOCTb KOHCTPYKLMHU paOOTaTh B 3a/aHHOM
JMana3oHe PeKUMOB 0€3 HeJIOMYyCTUMBIX aMIUIUTY]] KOJIeOaHUH.

[loBpIllIeHNE aMIUIUTY KOJIEOAHUM TOJ JEeHCTBHEM BO3MYILAIOMICH CHIIBI
MOXET BBI3BATh HA YaCTOTaX, OJU3KUX K PE30HAHCHBIM, HAIPSKEHHUS, MPEBBI-
HIAOIIKNE MPeaes MPOYHOCTH (BBIHOCIMBOCTH) JJIsl J€Talled U UX MOJIOMKY. bo-
Jjee TOro, pacxojyemasi Ha KoJieOaHUs SHEPTHsSl CHIKACT IEpPelaBacMyl0 MOII-
HocTh U KIIJ] koHCcTpyKkumu. BubOpauus neraneii nepenad (3y04arsix Kojec, Bajos,
NOAIIMITHUKOBBIX Y3JI0OB) SIBJIIETCS NPUYMHOM CHM)KEHHS TOYHOCTH MAIIMHBI U
NOSIBJICHUS LIyMa.

[Tpu sKcrTyatanuy arperaToB MallldH, UX y3J10B M JeTaleil Hanbosee BO3-
MOYHBIMH SIBJISIIOTCSI BBIHYKJICHHbIE KOJ€0aHus u aBToKoJNeOanus. BeiHyKneH-
Hble KOJICOAHUS BBI3bIBAIOTCA BHEWIHUMH NEPUOJNYECKUMU BO3MYIICHUSIMH U3-32
HEYpPaBHOBEIICHHOCTH BPAILAIOIIUXCS JIeTajaei, MOTPEeIIHOCTe U3rOTOBIEHUS U T.
1. Ilpu pacuerax Ha BUOPOYCTOMYUBOCTH Ui MPENYyNPEKICHUS BOSHUKHOBEHMS
pEe30HaHCa JIOJDKHO OBITh YCTAaHOBJIEHO COOTHOILIEHHE MEXAYy YacToTaMH co0-
CTBEHHBIX KOJICOAHUM M BO3MYIIIAIOIIEH CUJTIBI.

ABTOKOI€0aHUS, SBIISIONIMECS CaMOBO30YKIAIOMIUMHUCS, BOSHUKAIOT TIPH pa-
BEHCTBE PHEPruil AeMnupoBaHus U BO30YKIAEHHUS, UTO SIBISIETCS, HalpUMED,
NPUYUHON QPUKIMOHHBIX aBTOKOJeOanuil. [Ipy onacHOCTH BO3HUKHOBEHHS aB-
TOKOJI€0aHUI TPOU3BOAUTCS pacueT TUHAMUYECKON YCTONYHUBOCTH.

Tennocmoiikocms — 3TO CIIOCOOHOCTH MAIIMHBI, €€ JAeTalleld U y3JI0B pabo-
TaTh IPH 3aJaHHBIX TEIUIOBBIX peXUMax 0€3 CHMKEHHS 3alIUTHON CIOCOOHOCTH
MAacCJISTHOTO CJIOSI 1 U3MEHEHUS CBOMCTB TPYIIUXCS MOBEPXHOCTEH, 0€3 upe3MepHO-
ro U3MEHEHUSl 3a30pOB B MOJABUKHBIX COCIMHEHUSX, 0€3 CHUXKEHUS MPOUYHOCT-
HBIX XapaKTEPUCTUK MATEpPUAJIOB U MOBBIIIEHHBIX OCTAaTOYHBIX JehopMaliuid,

MNPpUBOAANINX K ITIOHMKCHUIO TOYHOCTHU MAalllMHBI.
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Pacyeram Ha mMpoOYHOCTH MpHU MOBBILICHHBIX TEMIIEpaTypax U pacuyerax TeM-
nepaTypHbeIX JnedopMaluii JOJKHBI IPEIIIeCTBOBATH COOCTBEHHO TEMJIOBbHIE
pacueTsl — OIpeAeieHue TeMIIepaTyp U CpPaBHEHHUE HMX C JOIMYyCKAEMBIMHU.
CpenHue ycTaHOBHBIIKECS TEMIEPATyphl OMPEICISIOTCS M0 YpaBHEHHUIO OanaHca:
TETJIOBBI/ICICHHE 32 €AUHUILY BPEMEHH ITPUPABHUBACTCS TEIUIOOTAAYE.

[Ipu npoeKTHUPOBAHMHU MAILIMH M UX JKCIUTyaTallUd Ba)KHYIO pOJIb UTPAECT Ka-
TEropusi TPUOOTEXHUKH.

Tpubomexnuxka — Hayka O KOHTAaKTHOM B3aUMOJICHCTBUM TBEPABIX T€J MpU
X OTHOCUTEIHHOM JBI)KCHHH, OCBEIIAIONIas BECh KOMIUIEKC BOTIPOCOB TPEHUS,
W3HAIIMBAHUSA M CMa3bIBaHUA. P TEPMHUHOB, OTHOCSIIUXCA K TPUOOTEXHHKE,
cTaHJapTu30BaH. [IpuBeeM B COKpaLIEHHOM BUJI€ HEKOTOPHIE U3 HUX.

H3nawueanue — mporiecc pa3pylieHUS U OTICIECHUS] MaTepuana ¢ MOBEpX-
HOCTU TBEPJOrO Teja, NMPOSBISIONICHCS B NOCTENEHHOM H3MEHEHHH pa3MepoB U
(wm) popmbl Tema.

H3nococmoiikocms — CBOWCTBO MaTepuaja OKa3bIBaTh COMPOTHBIICHUE W3-
HAIIMBAHUIO B ONPEEIIEHHBIX YCIOBUSAX TPEHUS.

Cmazounslii mamepuai — MaTepuai, BBOJUMBIA Ha MOBEPXHOCTH TPEHUS
JUTsl YMEHBILIEHUSI CUJIBI TPEHUS M (UJIM) UHTEHCUBHOCTU W3HAIIMBAHUS.

Cma3zka — J1eliCTBHE CMa304YHOTO MaTepuala, B pe3yJbTaTe KOTOPOTO MEX-
Ty IBYMS TIOBEPXHOCTSIMH YMEHBIIACTCS CHJia TPeHUs U (MJIM) WMHTEHCUBHOCTD U3-
HaIIMBAHMUS.

Cma3zviganue — 1OIBEICHUE CMA30YHOTO MaTepHrasia K TOBEPXHOCTH TPEHUSI.

Tpenue nokos — TpeHue IBYX Tel MPHU MUKPOIIEPEMENICHUAX 10 Mepexoa K
OTHOCUTEIbHOMY JBHKEHHUIO.

Tpenue osuricenus — TpeHUE NBYX TN, HAXOAAIIMXCS B OTHOCUTEIHHOM JBH-
AKEHHH.

Tpenue 6e3 cmazounozo mamepuana — TpEHUE JIBYX TeJ MPHU OTCYTCTBHU Ha
MOBEPXHOCTH TPEHUS BBEJICHHOIO CMa304HOT0 MaTepHasia Jiro0oro Buaa.

Tpenue ckonvicenus — TPEHUE IBIKECHUS BYX CONPHUKACAIOMIMXCS TBEPABIX

TCJI, IIPU KOTOPOM HX CKOPOCTH B TOYKaX KaCaHHA PA3JIMYHBbI 11O 3HAYCHHUIO H
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HaIIPaBJIEHUIO.

Tpenue Kauenusn — TPEHHE ABWXKEHUS JIBYX TBEPHBIX TEJ, MPU KOTOPOM KX
CKOPOCTH B TOUKAaX KacaHHsl OJIMHAKOBBI 110 3HAYCHUIO U HAIIPABIICHHUIO.

Cuna mpenusa — cuia CONPOTHUBIICHUS MPU OTHOCUTEIBHOM MEpPEMEIICHUN
OJIHOTO T€JIa MO0 MOBEPXHOCTH JPYroro Mmoj J1eiCTBUEM BHEUTHEW CHUJIbI, HAIlpaB-
JICHHOM 1O KacaTesIbHOU K 00IIel rpaHuIe MEXy STUMH TeIaMHu.

Ckopocmub cKobdceHuUA — PA3HOCTh CKOPOCTEH TeNl B TOYKAaX KacaHUs NpU
CKOJIbYKEHHH.

Koagppuyuenm mpenus — OTHOLIEHUE CUIIBI TPEHUS ABYX TEl K HOPMaJIbHON
cCuJie, MPUKUMAIOIIEH 3TU TeJa OJTHO K JPYromy.

Kosgppuyuenm cuyennenus — OTHOUICHUE HEMOJHOW CWIbI TPEHUS TOKOS
JIBYX T€JI K HOPMAJIbHOW COCTABJISIOUIECH NMOBEPXHOCTEW TPEHUS CHUIE, MPHKH-
MaroILEH TeIa OTHO K IPyromy.

C TpeHueM cBsi3aHa OJIHA U3 CaMbIX OCTPBIX MPOOJIEM COBPEMEHHOCTH — U3Ha-
IMBAaHMWE MAlIMH U MEXaHU3MOB. PacxoJibl Ha BOCCTaHOBJIEHUE MAIIMH OTPOMHBI,
IPUYEM €KErOHO OHU YBEJIIMYUBAIOTCS. Y JUIMHEHHE CPOKa CIY»KObI MallIlH U 000-
pYJIOBaHUA J1aK€ B HEOOJILION CTENEHU PABHOCUIBHO BBOAY 3HAUUTEIBHBIX HO-
BBIX IIPOU3BOJICTBEHHBIX MOIITHOCTEM .

bonpmmucTBO MamuH (85-90%) BBIXOMUT W3 CTPOS M3-3a U3HAIIUBAHUS Jie-
Tajel. 3aTpaThl HA PEMOHT U TEXHUYECKOE 00CTy>KMBAaHUE MAlIUHbI B HECKOJIBKO
pa3 MpeBBILIAIOT €€ CTOMMOCTh JUIsl aBTOMOOMIIEH B 6 pa3, Uid CaMOJIETOB A0 5
pas, g CTaHKOB 10 8 pas.

Co3nanue y3/10B ¢ MUHUMAJIbHBIMU MOTEPSIMU Ha TPEHHE PABHOCHIIBHO BbI-
CBOOOKJICHNIO OTPOMHBIX PECYPCOB paboyeil CUITbI U Pa3TUYHBIX MAaTePUATBHBIX
3aTpar, B TOM YHKCJI€ PEMOHTHBIX MPEANPUSATUNA, KOTOPhIE celyac B CPeIHEM IO
MAIIMHOCTPOEHUIO COCTABISAIOT He MeHee 60—80% OCHOBHOTO MPOU3BOJICTRA.

Ha 0a3e Hayku O TpeHHHM W H3HAIIMBAHMM (TPUOOTEXHUKH) B HACTOSIIEE
BpEMs peIlaloTCs MPUKIIaJAHbIE MHKEHEPHBIE (TpUOOTEXHUYECKHE) 3a1au B 00J1a-
CTU TpeHus, (popMooOpa3oBaHuUs neTayieil, 00pabOTKH MaTEPUATIOB pa3pyllaro-

UMY U JeOPMUPYIOMIMMHU CIIOCOOaMH, BO3MOKHOCTH JTOCTHIKEHUS TPEOYEMBbIX
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CBOMCTB IIOBEPXHOCTEN TPEHMS, Y3JI0B M JIETANIEH 34 CUET YIPOUHSIOIIMUX BO3JEH-
CTBUM Y HAHECEHMS CIIEIIUATIbHBIX OKPBITUH U T. II.

Jia oOecriedeHus] Majloil CHUJIBI TPEHHMsT U MUHUMAJIbHOI'O HW3HAIIMBAHUSA
HE0O0XonMMO oO0ecneynuBaTh MOJOXKHUTEIbHBIM TPaAUEHT MEXaHUYECKHUX
CBOMCTB, IIPU KOTOPOM IPOYHOCTh BO3HUKAIOIIUX MOJIEKYJISIPHBIX CBS3€U Ha I10-
BEPXHOCTH MEHbIIE MPOYHOCTH HU3JEKALIUX CIOEB. DTO yCJIOBUE €OOJIIO/1a-
€TCS IIPU BBEIECHUM KUIKOIO WJM INIACTUYHOTO CMA304HOrO Marepuana, Tak
KaK IPOYHOCTh IIPU CABUIE€ CMAa304YHOI0 MaTepuana 3HAYUTECIBHO HUXKE, YeM
MeTajuia, Ha KOTOPbId OH HaHeceH. B mape TpeHus Takod IpaJueHT MOXKET ObITh
JOCTUTHYT HAaHECEHHEM IUIEHKU (METAJUIMYECKON, HEMETANIMYECKO), TpuMeHe-
HHUEM CaMOCMAa3bIBAIOILIETOCs MOHOJIMTHOTO MaTepHalia, KOTOpBI B Ipolecce
TPpEHUsA Takxke O00eCleuruBaeT NOJOXKHUTEAbHBIM TIPAaJUEHT MEXaHUYECKUX
CBOMCTB 3a CYET aKTUBHOI'O HAIIOJIHUTEIIA WIMA IIyTEM BBEIECHHs CMa304HOIO MarTe-

puana B 30Hy TPEHUSI.

Bonpocs! 1j1si CAMOKOHTPOJIS

1 JlaiiTe onpeneacHUE OCHOBHBIM KPUTEPHSIM HaI€KHOCTH MAIlIMH.

2 Kakue BuUIbl HM3HAIIMBaHWUS JeTajedl MallMH CYIIECTBYIOT U KaK HUX
peOTBPATUTH?

3B kakux ciydasx KaTeropus «BUOpPOYCTOMYMBOCTBY» HMEET 0C000 BakKHOE
3HAYCHUE?

4 PackpoiTe MOHATHE «TPUOOTEXHUKAY.

SKakumu cmocobamu pemarTcs mpoOIeMbl TPUOOTEXHUYECKUX 3a7ad B

COBEPILIEHHOM MAIIMHOCTPOCHUH ?
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1.5 Mexannueckuii 3J1eKTPONIPUBOJ

1.5.1 Ob6nme ceenenus

BoJbIIMHCTBO COBPEMEHHBIX TEXHOJOTHUYECKUX MAIlMH KaK B CEJIbCKOXO035i-
CTBEHHOM MPOMBIIIJIECHHOCTH, TaK U B IPYTUX OTPACISAX MPOEKTUPYIOT U CO3AAIOT
[0 CXEME: PHEePreTUYEeCcKas MallliHa, EPEJATOYHbIM MEXaHU3M, UCITOJTHUTENbHBII
OpraH MalluHbI, cucTeMa yrpasienus (puc. 1.1)

Yempoiicmeo, cocmosiwee uz osueamens, nepedamounvix Mexamusmos U Cu-
cmembl ynpasienusi 0Jisi NPUBEOEHUsL 8 OBUNCEHUE MAUUH U MEXAHU3MO8 HA3bl8Ae -

Cs1 RPUBOOOM.

IIM NOoOM

e

Pucynok 1.1 — IlpuHinuanbHas cxeMa MEXaHHIeCcKOro IpHUBO/Ia

VYTri0BBIE CKOPOCTH JBHUTaTesi () ,; U UCHOJHUTEIHLHOTO OpPraHa MalluHBI
@ yom, KaK TPABHUIIO, HE PABHBIL. INEKTPOTEXHUYECCKAS MPOMBIIUICHHOCTh I 00-
IEMAITMHOCTPOUTEIILHOTO IIPUMEHEHUST BBIMYCKAET JJICKTPOABUTATEIIA C CHH-
XpOHHOM 4yacToTo# Bpamenus n, = 3000 mun’t, n, = 1500 mun™, n, = 1000

1 il
u n. =750 muH . Paboune opraHbl TEXHOJOTHUYECKUX MAIIUH (PYHKIIMOHU-

MUH
PYIOT TIPU OYEHBb OOJBIIIOM Pa3HOOOpa3WM YIJIOBBIX CKOpoOCTeH. [[ns pemenus
ATUX MPOTHUBOPEUYUN MPUMEHSIOT NPUBOJbI. KiltoueBbIM 3B€HOM MPUBOJA SIBIIS-
eTcs mepeaaya.

Ilepeoauamu B MalInHaX Ha3bIBAKOTCS YCTPOUCTBA, CIyXKallUe AJs nepeaa-
Y¥ DHEPTrUU MEXAHWYECKOTO JBMKECHUS HAa PACCTOSHUE W MpeoOpa3oBaHMs €ro ma-
paMmeTpoB. OOIIee Ha3HAYCHHUE TIEpPeaad COBMEIACTCS C BBIIOJHEHUEM YaCTHBIX
GYHKIHNA, K 9UCTY KOTOPBIX OTHOCSITCS: pactpenesieHne YSHEPTUH, TIOHMKEHNE UITH
MOBBIIIIEHUE CKOPOCTH, MpPeoOpa3oBaHUE BUAOB JIBM)KEHHUs (HampuMmep, Bpalla-

TEJILHOTO B MOCTYIATEIbHOE WA HA00OpOT), PEryJMpOBAHUE CKOPOCTH, IYCK,

OCTaHOBKHM U peBepcupoBanue. Hanbosee mupokoe pacnpocTpaHEHUE B TEXHUKE
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MOJYYHJIO BpAIIAaTENbHOE TBUKCHHE, TAK KaK OHO MOXET OBITh OCYIIECTBICHO
HanboJIee MPOCTHIMHU CIIOCOOaMHU.

[lepenayum UCMONB3YIOTCS KAk ISl MOHWKEHUS (PEIyKIIMHU), TaK U JUIS TTOBBI-
IICHUS YTJIOBOM CKOPOCTH JBUTATENS O 3aJaHHOW YTJIOBOM CKOPOCTH paboyero
3BeHa (opraHa) MamwuHbL. B 3y0uaTeix mepeadax mepBbie, HA3bIBAIOTCS pedyK-
mopamu, a BTOPbIC — MYJIbMUNTUKAMOPAMU.

Heo0xoauMocTh MpUMEeHEHHs TIepeiad, pacioyiaraéMbIX MEXIy JBUTATEIIEM H
UCIIOJTHATEIIbHBIM OPTaHOM MAallluHBI (110 MyTH CJICIOBAaHUs YHEPTUH), 00YyCIOB-
JICHa CIEAYIOIIMMHU MPUYUHAMH: a) CKOPOCTH IBMIKCHUS MCHOJTHHUTEIBHBIX Opra-
HOB MAIlIMHBI Yallle¢ BCETO OTIMYHBI OT CKOPOCTEH CTaHAAPTHBIX ABUTATENCH; O) B
MPOIIeCCe IKCIUTyaTallii MAIliHBl HEOOXOAUMO pPEeryJMpoOBaTh CKOPOCTH HUCIIOJHU-
TEILHOTO OpraHa W COOTBETCTBEHHO BPAIAIOUIMNE MOMEHTHI BEPOSITHEE BCEro B
npejesiax, He OCYIIECTBIISIEMbIX HETOCPECTBCHHO IBUTATENIEM U3-32 HEOKOHO-
MUYHOCTH WJIH HEBO3MOXKHOCTH; B) XapakTep W 3aKOHBI JIBM)KCHUS, oOecrieunBac-
MBIE JIBUTATEIEM, OTIMYAOTCS OT MPEIyCMATPHUBAEMBIX ISl UCTIOJIHUTEIBHOTO Op-
raHa; T) OJHUM JBUTATEIIEM HEOOXOIMMO TMPHUBECTH B JIBIXKCHHE HECKOJBKO HC-
TIOJTHUTEJIBHBIX OPTaHOB C PA3TMYHBIMU CKOPOCTSIMH; J1) HETIOCPEIACTBEHHO H3-
3a OOJBIINX PACCTOSHUN MEXKTY JBUTATEIIEM U UCIIOJHUTEIBHBIM OPraHOM WIIH
o cooOpakeHUsM 0€30ITacCHOCTH, yI00CTBa OOCTY>KUBaHUSI WM rabapuToB Ma-
IIMHBI.

[To crocoOy mepenaun IBMKEHUS OT BEAYLIETO Baja K BEJOMOMY pa3iiu-
YalOT TIepeiau TPCHUEM U 3allCTUICHUEM, HETOCPEACTBEHHOTO KacaHus (PpuKIu-
OHHBIE, 3y0UaThiec, YePBIYHbIC, TTTIOOOHUTHBIC, TUTIOUHBIC, BOJHOBBIC, BUHTOBHIC)
U ¢ THOKOH CBS3bI0 (peMEHHBIC, 3y04aToOpeMeHHbIe, LIEMHBIC); TI0 Ha3HAYCHUIO —
KMHEMATUYCCKUE M CHJIOBBIC; 10 XapaKTepy W3MEHEHHs MEepeAaTOYHOr0 OTHOIIE-
HUS — C TIOCTOSTHHBIM M M3MEHSIONIMUMCS TIEPeIaTOYHBIM OTHOIICHUEM (CTYIICH-
94aTo U OECCTYIEHYaTo); MO0 OTHOCHTEIHHOMY JIBIDKEHHIO BaJOB — OOBIKHOBEH-
HBIC W CATEJUTHBIC; 10 B3aMMHOMY DACIOJIOKEHHUIO BajlOB B MPOCTPAHCTBE —
MEXy MapajuielIbHbIMU, ITEPECEKAIONINMUCS, TEPEKPEIINBAIO-TIIUMUCST H COOCHBI-

MH OCsIMHU BaJIOB. BI)I60p TOr0 UJIM WHOT'O THUIIA MEpCAadun O6y0J'IaBJII/IBaCTC}I ra-

25



OapuTamMu, MacCoOl U KOMIOHOBOYHOUM CXEMOU MAaIIMHBI, PEKUMOM €€ pabOoTHlI,
4acTOTOM M HAIPABIICHUEM BpAILCHUSA BEAYLIEr0 U BEAOMOTO BajoOB, IIpEacia-
MH U YCIIOBUSMH PETYJINPOBAHUSA UX CKOPOCTH.

[IpaBrIIbHBINA BBIOOpP THIIA MPUBOJIA, KHHEMAaTUYECKOW CXEMbI, BUJIa U MaTe-
praia TpyLmuxcs mnap, IPUMEHEHHUE IMOIIIMIIHUKOB KayeHUs, COBEPIICHHOW CH-
CTEMBI CMa3bIBaHHUS — BCE JTO SABIACTCS YPE3BBIYAWHO BAXKHBIM C TOYKH 3pe-

Hus noBeimieHus KIIJ mammHbl 1 MexaHU3Ma.

1.5.2 KunemaTu4ieckue M CUJIOBbIe COOTHOIIICHHS B Iepeaavyax

o 2]

<| N T
u
Pucynok 1.2 — O0o03HaueHre OCHOBHBIX TapaMeTPOB Nepeiadun

JIrobas mepemaya (puc. 1.2) cocTOMT U3 BeAyIIero (su/l) m BegoMmoro (6m2)
3BeHbeB. [lepenauy xapakTepu3yroT CJIEAYIOIIIME OCHOBHbBIC U MPOU3BOIHBIC Mapa-
METpbI: MOIHOCTH P(KBT), yrioBast ckopocts @ (c-') HIM 4acTOTa BPALICHUS 71
(mun’™), Moment Bpamenust T(H-M), koadduuuent monesnoro aeiicraust (KIIT) 7
U N1€PEIaTOYHOE OTHOILICHUE U.

Baxkuerimein xapakTepucTUKON J1I000 MEXaHMYECKOW Mepeaun sBJsIeTCs ne-
peodamounoe omuouieHue, KOTOpoe MOKa3bIBAET, BO CKOJIBKO pa3 YIJIOBasi CKOPOCTh
@ (WM YacToTa BpalleHHs #) OJHOTO 3BeHA OOJbIIE MU MEHbIIE YIIOBOM CKO-
pocTH (4acToThl BpalieHus) Apyroi nepenayu. [lepegaTounoe oTHOIIEHUE, ONpe-
JesieMoe B HaIpaBJIEHUN TIOTOKA MOIITHOCTH OT BEIYIIETO 3BeHa 1 K BemoMomy 2,

HNMCECT BU:

U, =a/a,=n/n,. (1.2)
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[Ipu 3HaueHnn u >1 Takue nepeaayu Ha3bIBAIOT NOHMKAIOLIMMU, MPOLECC MPE00-
pa30BaHUs YacTOTHl BPAIICHUS — pPEAYyLUMPOBAHHUEM, a IEepeaady, BBIITOJIHEH-
HYIO B 3aKPBITOM KOPITyCE — PEAYKTOPOM.

IlepenaTouHoe OTHOLIEHME MOXHO BBIPA3UTh 4YEpE3 IUAMETPBI, WIA YHCIO

3yObeB, Tora (popmMyna OyaeT UMETh BU/I;

Up= @1/ W,=ni/ny,=d,/di=2,/2 (1.3)

Ecnu kuHemaTnueckass XapaKTEpUCTHUKA BBIPAXKAETCA OTHOLICHHUEM YHCIa
3yObEB, TO 3TO HA3bIBAIOT HEPEOAMOUHBIM YUCTOM.

IlepenaTouyHOE YMCIIO B OTIMYHME OT MEPENATOYHOIO OTHOILIECHHUS BCEraa I0-
JIOKUTEIBHOE U HE MOXKET ObITh MEHbBIIIE €TUHULIBI.

Tak Kak HaMU pPAcCMATPUBAIOTCS TOJBKO MOHMKAIOIIME MEpeaadu, TO Ie-
peaaToyHOe OTHOIIEHHE U MePeJaTOYHOE YHUCI0 OyIyT UMETh 3HaUYE€HUs OOJIbIe
EIUHUIEI — 00€ 3TH XapaKTePUCTUKKW MEXaHUUYECKUX Tepenad OyaeM 00o03Ha-
4aTh CUMBOJIOM U.

[TprBOA MOXET BKJIIOYATh HECKOJIBKO MEPEJAaTOUYHBIX MEXAHU3MOB (CTyIEHEN).
[Ipu 3TOM 3HaueHUE OOMIEro MepeaTOYHOrO OTHOLUEHUS ONpEAeseTcs Mporu3Bee-
HUEM IEPEJATOYHBIX OTHOILIEHUI OT/IEIBbHBIX KHHEMATHUECKUX CTYIIEHEN IIPUBO/A.

[Ipn pa3zdbmBke 0O0IIEro MnepesaTOYHOro OTHOLIEHUSI CIIEAYET PYKOBOACT-
BOBAThCSI KHHEMATHYECKUMH BO3MOXXHOCTSMH OTICIBHBIX Tiepenad (cM. tadm. 1.1).
3ameTuM, YTO B ATOM TaOJMIle MPUBEIEHBI PEKOMEHyeMble MHTEPBAJIbI Mepe/a-
TOYHBIX uncen. UTo e Kacaercs peayKTOpoB, TO UX 3HAYEHHMSI CIIEyeT MPUHUMATD
cTaHfapTHeIMUA. CpaBHUTENbHAS XapaKTEPUCTHUKA Mepeaay npuBeieHa B Ta0m. 1.2.

Ecmm x Bepgymemy Bany mepenayd IOABECTH MOIIHOCTH P, TO C BEIOMOIO
MOKHO OyZeT 0TOOpaTh MOIIHOCTh P, KOTOpas HECKOJIBKO MEHBIIE 3aTpayeHHOU

P, (cnencTBue notepp Ha TPEHUE U APYTUE COMPOTHUBIIEHUS). DTH MOTEPU BbIpaXka-

10TCS KO3 (OUITMEHTOM TTOJIE3HOTO ISHCTBUS:
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ITockombky

77:P2/P1

P=Tow

)51

o =(zn)/30,

TO n =Pl P1=Towal Ti 01=ToN2/ Teny=To/ Ty Uy,

(1.5)

(1.6)

3unauenus KIIJI nepenau cm. tabn. 1.1. B cunoBoii (monumxaromieit) nepeaaye

@, =,, To>T1, To)=T1U12 1

Tadomuma 1.1
OpHEeHTUPOBOYHBIC 3HAHUS OCHOBHBIX ITAPAMETPOB OTHOCTYIICHIATHIX
MEXaHHYECKUX Mepeaayd

[lepena- [lepena- | OtHOCH-
TOYHOE BaeMasi | TeJbHbBIE OtHocu- | OTHOCHUTENB-
KILJ,
Ilepenaun OTHOILIE- n MOII- rabapur- TeJIbHAas Has
HUE HOCTb HBIE macca CTOUMOCTD
u P, kBt pa3sMepsl
3y0uarsble:
He orpa-
o IIWJIMHIPUYECKUE o 6,3 0,97.... -y~ 1 1 1
o KOHUYECKHE Jo 6,3 0,95-97 4000 2 1,2-1 1,7...| 2,2
« mmanerapusie 4 21n | 3-9 | 0,95-0,97 | 5000 0,7-1 0,93-0,73 | 15| 1,25
e IJIAHETapHbIEC B 31h 7-16 0,94-0,96 5000 0,8-1,1 0,95-0,8 16 | ...1,3
« BOJNHOBEIE U’y 80-315 | 0,709 150 05-06 | 005015 | L7 | .. 15
Yepesaunas npu yucie
3aX0J/I0B YEepBAKa:
Z;=4 8-14 0,8-0,9
Z1=2 14-30 | 0,75-0,85 60 1-16 1,04 155 ...14
Z;=1 30-80 0,7-0,8
[{enHbie Ho 10 | 0,92-0,95 120 1-1,6 0,25 0,35] ...0,2
Pemennsie (tpeanem) | Jlo 8 0,94-0,96 50 54 0,405 0,3 |...0,2
3y04Jaro-peMeHHbBIC o 12 0,96-0,98 100 2,5-3 0,3 0,8 | ...0,2
OpUKIMOHHBIE Ho 7 0,85-0,95 20 152 15 0 8
Myd¢ra coeannu- 0,98
TeTbHAS
TTommmHauky Kave-
HUS 0,99

(omHa mapa)

IIpumeuanus

1. OTHOCUTENBHBIE TA0APUTHBIC PA3MEPHI, Macca M CTOMMOCTH OMPEIEISIOTCS TT0 OTHOIIEHUIO K
OJTHOCTYTIEHYaTOl 3y0uarToii nepenaye.
2. IlepenaTouHblie OTHOMICHUS U PEAYKTOPOB HAI0 BHIOMPATH M3 €IUHOTO Psia (IOImycKaeMoe OT-
KJIOHEHHE OT HOMHUHAIbHOrO 3HaueHus u + 4%): 1, 1,12; 1,25, 1,4; 1,6, 1,8; 2; 2,24; 2,5, 2,8;
3,15, 3,55; 4, 4,5, 5; 5,6, 6,3; 7,1; 8; 9; 10; 11,2; 12,5, 14, 16; 18, 20; 22,4, 25; 28; 31,5;
35,5; 40; 45; 50; 56, 63; 71, 80; 90; 100, 112, 125; 140, 160; 180; 200; 224, 250; 280; 315, 355;
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B uneanpHOl nepenave (6€3 moTeph) M3MEHEHHE YaCTOThHI BPAIICHUS WIIH yT-
JOBOW CKOPOCTH OOpaTHO MPOMOPIIMOHATHLHO M3MEHEHHWI0 MOMEHTOB Bpallle-
HUSL.

Oxpy>kHast CKOPOCTh V BEIYIIEro UK BEJOMOT0 3BeHa (M/c)

V=0 d/2 um v= rdn/60, (1.7
rjie @ — YriaoBas CKOPOCTb, ¢

d — nmuameTp mKkuBa, KoJjieca, 3BE3J10YKH, YepBIKa (MM);

N — 4acTOTa BPAIEHHs, 00/MHH (MUH ).

OxpyxHas cwia nepenaun F, (H):

F=PN =2T/d, (1.8)
rae P — momnocts (BT).

MowmenT Bpawienust 7' (H-m)

T=Fd/2=Plo. (1.9

MomeHT BpalieHus1 BeayIiero Bayia 7 SABIAAECTCS MOMEHTOM JIBIDKYIIMX CHJT
€ro HalnpaBJieHHWE COBIIAJIAET C HAMpPaBIICHUEM BpalleHus Bajia. MOMEHT BEIOMOTO
Baja 7, — MOMEHT CWJIbI CONPOTHUBIIEHUS, €r0 HAaIPaBJICHUE MPOTHBOIMOIOKHO
HaITpaBJICHUIO BpaI[CHUS Baja.

Ecnu ywacroTa BpailleHHs BeIOMOTO Baja HE 3ajaHa B sIBHOM (opme, TO ee
HaXOJIAT Yepe3 APYTrHe 3aJaHHbIC MTapaMeTphl MpUBoAa. Tak, mpH 3aJaHHBIX CKOPO-

CTH JICHTHI (11eTH) V KOHBeiepa (m/c) u nuamerpe D Gapabana (3Be3g0ukn) (MM):

 _ 60x1000v
D

(1.10)
Ecnm 3amanb! mar TsaroBo# nenu t (MM) ¥ 9UCIIO 3yObeB 3BE3/J0YKH Z, TO CHa-
yaja ONnpeeaioT AMaMeTp ASIUTENbHON OKPYKHOCTH 3BE€30UKHU:
dy =1t/sin (180°/72), (1.11)
3arem 1o opmyne (1.10) gactoTy BpamieHus BeaoMoro Baja. Tpebyemas Morl-
HOCTh
Pox = Pt Mg, (1.12)

TA€ 7] oo — 00mmii KIIJ[ npuBona, paBHblil npousBeaeHuto yactHbix KIIJ[  ot-

ACJBbHBIX II€PE€aad, COCTABIAIOIINX ITPHUBO:
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7706m:7712 7723---77n (113)
Tabmuma 1.2
HpeI/IMYH_IeCTBa N HCIOCTATKH OCHOBHBIX THIIOB IICPCaay
Tun nepenayun IIpenmymecrBa HenocraTtkn
3yOuaras: Bricokuit KITJI Maroe nepegatouHoe
o LIWJIMHAPUYECKAS ITocTosIHCTBO EPEAATOUHOIO | OTHOLICHHUE
e U KOHUYECKas OTHOLUEHUS [ym npu pabote
Yeppsiunas Bosnbioe nepenarounoe | Huskmit KITJ]
YHUCIIO Hcnonb3oBaHne ULBETHHIX Me-
B0O3MOXHOCTP  CaMOTOPMO- | TaJJIOB
JKEHUs

[Tnanerapnas 3y0uaras

[TnaBHOCTB,0€CIIYMHOCTh
Maubie rabapuThl 1

Bosnpiioe yucio neraneit
CaoxHocTh cOOpKH

macca Bonpias To4HOCTH
N3TOTOBJICHU A

BonHoBast 3yOuaras Bonpioe nepeaaroyHoe | Beicokoe kauecTBo
YHUCIIO. MaTepuana Koieca
Masbie Macca u rabapuThl OrpaHyrueHHasi 4acToTa Bparlle-
Bo3moxHOCTD nepefady | Hus BEIYyIIero Baja reHeparopa
JIBUKEHUS B TepPMETHYHOE | BOJMH JedopManuu Bo H30exa-
MIPOCTPAHCTBO HUE YCTAJIOCTHOTO Pa3pyIICHUS
Bricokas - gemmupyromas | rTHOKOro kKoyeca
CHOCOOHOCTE

BunTt-raiika ¢ TpeHuem
KaueHUs

Bricokuit KIIJL (70 0,9)

CHOXXHOCTB N3TOTOBJICHUS
TpeboBanue xoporei

3aITUTHI OT 3arPsA3HECHUS
HeoOecrieueHHOCTh TOYHOrO U
ITOCTOSTHHOTO nepeaTOYHOTO
OTHOIIICHUS

Ecnu B TéXHUMUECKOM 3alaHiu1 MOIIHOCTh Ha BCAOMOM Bally 3agaHa HC B SB-

HOM opMe, HApUMeEp yKa3aHbl TATOBAs cuiia F M CKOpOCTh V JIEHTHI KOHBEHeEpa,

TO.

PT: Fv

rne P, — B8 Bt; F—BH; v— B M/C.

(1.14)

[Ipu pacuere npuBOJa YaCTO MCHOJB3YIOT CIEIYIOUIUE 3aBUCUMOCTH MEXIY

Ppa3IM9YHBIMH I1apaMCTpPpaMu:

. -1 -1y.
1) BeIpaskeHHE YIIIOBOM CKOpocTH @ (¢™) uepe3 4acTOTy BpalueHus #n (MUH *):

o= 7 nl/30,
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2) BeIpakeHue Bpamatomiero momenta 1 (H-M) gepes momaocts P (BT) 1 wacroty
BpAIICHUS 71 (MHH )
T =9,55P/n, (1.16)
3) cBsI3b MEXIy MOMEHTaMH Ha BEAYIIEM | U BeOMOM 17 Bajax Iepenadyu yepes
nepenaTounoe uncio u u KI1JI 7:
Tr=Tsun. (1.17)
JI1s1 ABYXCTYNIEHYaTOr0 peIyKTOpa!
Uper = Ug Ut (1.18)
rie Us U U, — TepelaTovyHbIe YKciia OBICTPOXOIHON M TUXOXOJHOW CTyNeHel pe-
nyKTopa (KopoOKu mepenay).
[lepenaTounble yncna Us OBICTPOXOAHOW U U7 TUXOXOAHOW CTYNEHEH NBYX-

CTYIICHYATBIX PCAYKTOPOB OIIPCACILEAIOT 110 COOTHOIICHUAM, ITPUBCACHHBIM B Tabmn. 1.3.

Tabmuua 1.3
Pa30uBKka 0011ero0 nMepeaTouHOro YMCiIa ABYXCTYIIEHYATOT0 PeayKTopa

IlepenaTouHoe 4ncio IlepenaTounoe yucio
Cxema pemykTopa

CxeMa peagykropa
p YK p Ug Uy Ug Ur

pen upeII/Z/lG

Uperlti | 0,88 Ju__,

Ug f—_l Ug

) A
i
G

—

[
S
(T

5 uy Upenl Uy 14Ju.,
[InaHeTapHbIe ABYX-
CTyNEHYaThIe PeTyK-
TOPBI:

Upeality | 0,95JU | Upes <25 4 Upexld

Upen CBBILLE 25 Upeal6,3 6,3
1o 63
Upey CBBIIIE 63 10 0,1 tpex
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1.5.3 Bb100p 3/1eKTpOABUraTE ISl IEPEMEHHOI0 TOKA U BJINSIHHE
ero MeXaHu4eCKOM XapaKTePUCTUKHU HA OUEeHKY 3(PPeKTUBHOCTH NPUBOAA

B MamumHOCTpOEHMM NPUMEHSIOT ACUHXPOHHBIE JJIEKTPOABUIATEIN TPEX-
(a3HOro TOKa ¢ KOPOTKO3aMKHYTBIM POTOPOM, KOTOPBIE HEMOCPEACTBEHHO BKJIIO-
4aroTcs B ceTh. MX mpeuMyImiecTBa: mpocToTa KOHCTPYKIMHU, CPAaBHUTEIBLHO HU3-
Kasi CTOUMOCTb, MPOCTOTa OOCIIyKUBaHUS M HaJACKHOCThb. HemocTaTku: MeHbIne

KIIZI m COS¢p OTHOCHUTENBHO CUHXPOHHBIX JJIEKTPOABUTATENICH; OTPaHUYECHHAs

BO3MOXHOCTh PETyJIMPOBaHUS 1O CPABHEHUIO C BJICKTPOJBUTATEIAMU MOCTOSH-
HOTO TOKAa M aCHHXPOHHBIMH 3JICKTPOJBUTATEIAMU C (Pa30BBIM POTOPOM, MMeE-
IOIUX KOHTAKTHI JJIsI BKITFOUCHHSI peOCTaTa B IIEIb POTOPA.

CuHXpOHHAsl YacTOTa BpAIICHUS COOTBETCTBYET XojJocToMmy xoay. Ilox
Harpy3Koi 4acToTa BpalleHUs HIEKTPOBUTATESl YMEHBIAETCS.

HomunansHOMY (TTAaCIIOPTHOMY) PEKHUMY IKCIUTyaTallH SJICKTPOABUTATEISA
COOTBETCTBYET HOMHUHAJbHAS 4YacTOTa Nyoy M HOMUHAJIBHAS MOIIHOCTH Phoy. B
ATOM PEXHUME DJIEKTPOJIBUraTelb paboTaeT JJIUTENbHOE BpeMsi 0e3 meperpeBa u
KIIJI 61u30k K MakcHUMaJbHOMY. MOMEHT, COOTBETCTBYIOIIMMN Ppovm, SBISETCS
HOMUHAIBHBIM — T o

B karanore ykaspiBaeTcst Takxe otHomeHue 7y /Taom, T nvex! Tnom. [pu
nycke (N = 0) nBuratens pa3BUBaET MOMEHT [ ;ycx. B mpoliecce pa3roHa »nekTpo-
JIBUTATENIS] BpAIAIOIIMA MOMEHT TIEPBOHAYAILHO BO3pacTaeT 10 T yax (IpH Nkp), a 3a-
TEM CHIDKAETCS 10 MOMEHTA T oy (IPU Nyoyy). YUuacTok xapaktepuctuku oT 7' = 0
(xomocTo# X01) A0 T74x OMM30K K MPSIMOJIMHEHHOMY, T.€. MOMEHT B YKa3aHHBIX
npejenax MPONOPIMOHANICH CKOJIbKEHHIO, OJTHAKO OJyiarogaps «KeCTKOCTH» Me-
XAHUYECKOW XapaKTEPUCTUKU 3HAYUTEIIbHOE W3MEHEHHE HArPy3KH BBI3BIBACT
HECYIIIECTBEHHOE N3MEHEHNE YaCTOTHI BPAIICHUS.

B xarayiore yka3pIBaeTCsi HOMHHAJIbHASI 4acTOTA BPAIICHUAS Npyops, MUH pH-
HUMaeMasi 3a pacueTHYIO, HalpUMep, MPU OMPEACIICHUH OOIIET0 MepeaaTOuYHOTO
OTHOIIIEHUS MeXaHu3Ma. Eciu siekTpoaBuraresib paboTaeT Ipu yYCTaHOBHUBIIIEM-
cst pexume (Nyoy ¥ Trou), @ 3aTEM TOABEPraeTcs Meperpy3ke, ero 4acToTa Bpailie-

Hus nagaeT. [Ipu 3ToM MOKHO OBITH 00ECIIEUeHO Make ISl KPAaTKOBPEMEHHOTO
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MoMeHTa neperpy3ku T vex < Ty [T03TOMy YacToTa BpallleHusi, COOTBETCTBYIOIIAS
Ty , ABASETCS KPUTUUECKOU nyp. ClieNOBATEILHO, IPU BBIOOPE 3JIEKTPOIABUTATENS
HEOOXOIMMO COIJIacoBaTh €ro XapakTEPUCTHKY C PEKMMOM HArpy3Kd MeEXaHH3Ma.
Harpumep, U1t KOHBEHEPOB yKa3bIBaeTCsl XapaKTep HArpy3Kku U oTHoIeHue (Tiyck /
Trom) < (T max/Trom)-

Ecmu 310 ycnoBue He coOmronaeTcs Ui JaHHOTO THIIA 3JIEKTPOIBUTATENS, HE00-
XOZMMO BBIOpATh APYToW TUM WIM MPETyCMOTPETh B CHCTEME MPHUBOAA YCTPOMCTBO,
MO3BOJBSIFOLIECE PA3rOHATH AJIEKTPOJIBUTATENh BXOJIOCTYIO, a 3aTe€M IUIABHO BKIIFOYATh
HarpysKy, HapuMmep, ¢ MOMOILBIO PPUKIIMOHHOMN YIIPABISIEMOM MY (DTHI.

JUUTENbHBIA peXUM PabOThI XapaKTepPU3YeTCsl €r0 MPOJODKUTEILHOCTHIO, JOCTa-
TOYHOM U1 TOTO, YTOOBI TEMIIepaTypa HarpeBa JBUTaTeNsl IOCTUrajia YyCTaHOBUBIIIETO-
Csl 3HAUCHUSI.

BoBIIMHCTBO TEXHOIOTMYECKUX MaIIIWH, CISI0BATEIILHO, U UX TPUBOJIBI pabOTAIOT
B YCIJIOBUSIX MIEPEMEHHBIX PEKMMOB HArpy>KEHHUs, KOTOPBIE ONPENEISIOTCS YUKIOSPaAM-
Mot T.e. Tpa)KOM U3MEHEHUsI BPaIllaloIero MOMEHTA BO BPEMEHH.

HccnenoBanreM yCTaHOBJIEHO, UTO TPH BCEM MHOT0OOpa3uy IUKJIOTPAaMM MOMEH-
TOB MX MOJKHO NPHOJIMKEHHO CBECTU K WieCmu CMAHOAPMHBIM MUNOBLIM PEeHCUMAM
HAGPYHCEHUSL.

0 — nocmosimblil pedicum HarpyKEeHUs1, XapaKTepeH ISl MallliH, KOTOpbIe paboTatoT
C OTKJIOHEHHUSIMU OT HOMUHATEHOTO peskuma 110 20%. OH siBiisieTcst HauOoJiee TSHKENbIM.

1-11 — maAdrcenvlil pesicum HATPYKEHUS, XapaKTepeH sl MallliH, KOTOpbIe padoTa-
10T OOJTBIITYFO YacTh BPEMEHH C Harpy3KaMu, OJIM3KUMH K HOMUHATIBHBIM, HAIIPUMED, JIst
TOPHBIX MAIIIHH.

11 — cpeonuii  pasHoseposimmubill pexcum HATPYKEHUSI, XapaKTepeH Il MalllvH,
KOTOpBIC PaObOTAIOT OJJMHAKOBOE BPEMsI CO BCEMH 3HAYCHUSIMU HATPY3KH, HAlIpUMep, IS
TPaHCIIOPTHBIX MAIIIVH.

111 — cpeonuti HopmanbHwili pedicum HATPYKEHUS, XapaKTepeH Il MAIlFH, KOTO-
pble paboTaroT OOJIBIIIYIO YaCcTh BPEMEHU CO CPEAHUMH HAarpy3Kamu, Harpumep, sl J10-
CTaTOYHO MHTEHCUBHO AKCILTYaTUPYEMbIX MaIIIVH.

1V — néexui pesicum Hacpysicenus, XapakTepeH I MallliH, KOTOpbIe PadoTaroT
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OOJIBIITYIO YaCTh BPEMEHNU C Harpy3KaMmHy HIDKE CPEHMX, HAIpUMep, IJIsl IITMPOKO YHU-
BEPCATbHBIX CTAHKOB.

V — ocobo nézkuti pesicum HarpyXeHUs1, XapaKTepeH Il MaIlliH, KOTOpbIe 00JIb-
IIyI0 4acTh BpeMEHH pabOTalOT ¢ MAIBIMHA HArpy3KaMH, HalpuMmep, Uil METaJIOpEKy-
IIMX CTaHKOB.

CBezieHHs 0 peKUMax HapyKEHUS! UCIOJB3YIOT MPU MPOESKTUPOBAHUHU 3yOUa-

TBIX TIepeaayd Ha BEIHOCIUBOCTH (TJ1aBa 4) cormimacHo Taou. 1.4.

Ta6numna 1.4
KOB(b(l)HHI/IGHTBI JJIA BBIYUCIICHUSA DKBUBAJICHTHOI'O YHCJIA ITUKIIOB
Homep pexuma Khe Kre*
0 1 1
1 0,500 0,300/0,200
2 0,250 0,143/0,100
3 0,180 0,065/0,036
4 0,125 0,038/0,016
5 0,063 0,013/0,004

* UucauTenb 17151 3y04aThIX KOJIEC ¢ OJTHOPOAHOM CTpYKTypoi, Bkitoyas TBY co ckBo3HOM 3a-
KaJIKOW, M JUId HUTM(OBAHHOM MEpeXOqHON MOBEPXHOCTH HE3aBUCUMO OT TBEPAOCTH. 3HaMEHa-
TeNb JJIs 3y0YaThiX KOJEC a30THUPOBAHHBIX, [IEMEHTUPOBAHHBIX M HUTPOLIEMEHTHPOBAHHBIX C
HeNUIM(OBAHHOM MEepPex0IHOW NOBEPXHOCTHIO.

ITpu BBIOOpE SMEKTPOABUTATENS] YUUTHIBAIOT Psifi TpeOOBaHMMA, OOYCIOBICHHBIX
YCTIOBUSIMHA U PEXUMOM pabOThI MMPUBOJIA: YACTOTOM BPAICHUSI BBIXOAHOTO Baja, CO-
CTOSTHUEM OKPY>KAIOIIEH Cpejibl; TUIIOM NIepeAaTouHOro MexaHum3Ma u T.1. Kpurepusmu
OLICHKH ONTUMAIBLHOCTH BBIOOpA ANIEKTPOJBUTATENCH CITY>KaT HAJIEKHOCTb U KOHO-
MUYHOCTB AJIeKTpoMexanndeckoit cuctemsl, KI1/I, rabaputsl 1 Macca qBuraTess, ero
JTMHAMHUYECKHUE XapaKTEPUCTUKU.

B pamkax yueOHOro KypcOBOTO MPOEKTHUPOBAHUSI 3Ta 3aja4a PEliacTcsi OrpaHu-
YEHHO M 3aKJIF0YAETCsl B TIOA0OPE THITOpa3Mepa o KaTalory ¢ y4eTOM €ro MexaHude-
CKOW XapaKTEPUCTHKH.

Jlns onpeneneHnst MOIHOCTU IEKTPOABUTATENs Pr; M 4aCTOTHI BPAILEHUS €0
poTopa Ny; B TEXHUYECKOM 3a/IlaHUM JOJDKHBI OBITh yKa3aHbl MOILIHOCTb Ha BBIXOJE
Pprix ¥ 9acToTa BpallleHUs! BBIXOJTHOTO (TUXOXO/HOT0) BaJia MPUBOJA Ngpy. B 3aBHUCHMO-

CTH OT CJIO’)KHOCTH y4eOHOM 3a7auM yKa3bIBalOT CMHXPOHHYIO YaCTOTY BpAalllCHHs Bajia
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DIEKTPOIBUIATEN Noyye WIM MPOSKTUPOBLIMK (CTYAEHT), UCXOAA M3 KMHEMATUYECKUX
BO3MOKHOCTEH MPHUBO/IA, CaM BBIOMpAeT TpeOyeMyIo pealibHyI0 YacTOTY BpaIleHHs po-
TOpa EKTPOIABUTATENA Nrypp.

[Ipu npoexkTupoBaHUM MPHBOA TpeOyeMasi MOLTHOCTH JIEKTPOABUTATEIIS OTpe/ie-
JISIETCSI TI0 MOIITHOCTH Ha TUXOXOJHOM (BBIXOJTHOM) Baiy. Eciii 3HaueHne MOMeHTa U
gacToTs! Bpamenus (T = const u n = const), To TpeGyemast MOIHOCTE Py, ompenenser-

Cs 3aBUCUMOCTBIO.

Pz = Pawm I 706, (1.19)

e 16— obummii KIIJ mpuBosa,

Ppys — MOIIIHOCTH Ha BBIXOJHOM Bally.

OcHOBHBIE TTapaMETPbl ACHHXPOHHBIX KOPOTKO3aMKHYTBIX AJICKTPOJBUTATE-
neit TpexdaszHoii cepun A4 npuBeneHsl B mpuwiiokeHuu (tadm. I1.1).

[Tpu BBIOOpE JIEKTPOABUTATEIIS CIICIYET YUUTHIBAThH CICAYIOIINE TTOJIOKECHHUS.

Uem HIKE 4acTOTa BPAIICHUS Bajia SJIEKTPOABUTATENISA, TEM OOJIbIIIE €T pa3-
MEphl, Macca U CTOMMOCTh. BBICOKOOOOPOTHBIE IBUTATENM, HANPOTUB, HUMEIOT
MEHBIIINE pa3Mepbl, MaCCy, CTOUMOCTb, YEM TUXOXOJHBIC TOU ke MoIIHOCTH. [lo-
ATOMY NMPUMEHEHUE TUXOXOAHOTO ABUTaTens ¢ n, = 750 MHH " BO3MOXKHO IIpH J10-
CTaTOYHOM OOOCHOBAHUH.

Crnenyer TakXe YUYUTBIBaTh, UTO JOMyCTHUMas Meperpy3ka HE JOJDKHA
npeBbimaTh 8% mpu NOCTOSSHHOU U 12% mpu mepeMeHHON Harpy3Ke; JOMyCTH-
Mmas Henorpyska - 20%.

Ipumep. BwiOpaTh >1EKTPOABHUTaTENh K KOPMOMPUTOTOBUTEIHHOW MAITUHE
(puc. 1.3), BBINOJHUThL KHHEMATHYCCKUH pacyeT M OIMpPEJeTUTh MOMEHTHI Bpallle-
HUS Ha Bajax.

Hcxoouvie danHvle MOIITHOCTH HA paboueM Baimy mamuHbl P = 1,5 kBT, yactora
BpanieHust pabouero Bana 71, = 30 MHH ', CHHXPOHHAs 4aCTOTA BPAIICHHS Baja

3MEKTPOIBHIATENS Neyy = 3000 MuH ™, pexuM HarpyxeHus — 5 (erkuii).
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Pucynok 1.3 — Kunemaruueckas cxema npuBoJa:
1 — snekrpoaBurarenp, 2 — MyQTa yrpyras; 3 — 4epBIYHBIN PeIyKTOp; 4 — LenHas me-
penava; 5 — pabGouuii Bajl co CIUPaJIbHBIMU JIONACTAMU; 6 — yaH

Pewenue. 1 Onpenensiem npenBaputenbHoe 3Hauenue KII/] npusona.

N6 = 12 123 7w 1n° = 0,78x0,94x0,98x0,99° = 0,71.

3HaueHus1  OTIEIbHBIX 3B€HbEB MPHUHATHI MO Tabn. 1.1; KII/] uepBsiunoii ne-
penaun (IpW ABYX3aXOJHOM uepBske) n1, = 0,78; KIIJ memHoit nepenaudu
n23 = 0,94; KITJI mydtsr n, = 0,98; KII/] ogHo# mapsl mogmMnHUKOB 7, = 0,99
(B HaIIEM Cliyyae — TpH Iaphbl).

2 OnpenensieM TpeOyeMyr0 MOIITHOCTh Ha BEAYIIEM Bally mpuBoja P
P=P /5,=15/0,71=2,1 xBr.

[Ipu 3amaHHOM pEKHMME Harpy3kd MexaHu3Mma npuHuMmaeMm 1o tadm. 1.1, uc-
XOJs U3 3aHAHHON CHHXPOHHOM 4acTOTHI BPAIICHHS (Ne,y = 3000 MHH "), 251eKTpO-
nsurareiib cepun A4 tuna M80B2VY3 ¢ HomuHanbHOM MolHOCTBIO P, = 2,2 kBT,
ACHHXPOHHOI 4acTOTOM BpALICHNs Bala Nyoy = 2850 MUH ' AHMAMETp BBICTYIIA-
IOIIEero KoHIa Baja 0; = 22 MM (motpedyeTcs nmpu moadope MyQrhr).

3 Onpenensiem o0Iee mepeaaTOYHOE YHCIIO MPUBOAA U pa3OWBaeM €ro mo Cry-
TIEHSIM:
Uos = Nyon ! Ng=2850/30 = 95

Tak KaK Uys = 12 Upz, PEAYKTOP AOJKEH UMETh CTAaHAAPTHOE MEpeNaToy-

Hoe 3HaueHue (I'OCT 2144-76), a npuBojd B II€JIOM — KOMIIAaKTHBIE Pa3MephI,

npuHuMaeM (Taou. 5.4) Uy, = 28, Toraa mepeaaTouHOe YUCIIO IEMHOM Tepe1adn:
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Upz =U,s/U12 = 94/28 = 3,36.
4 OnpepgenseM 4acTOThI BpallleHus (yriI0BbIe CKOPOCTH) BAJIOB MIPUBOJA
Ny =Ny, = 2850 mun™; @ 1 = 77Ny /30 =3,14x2850/30 = 298,3 ¢
No =Ny / u1, = 2850/20 =142,5 mun™"; @, =7 n,/30=3,14x100,7/30=10,54 ¢ *;

N3 =Nylu23=100,7/3,36 = 29,97 mun™"; ;=7 ny/30=3,14x29,97/30=3,14 c™.

5 OnpenensieM MOMEHTHI BpallleHUs Ha BaJiax

T, =P,/ @ ;= 2,1x10°%/ 298,3 = 7,04 H-m;
P, = Pyx1 X1 1,x 1] =2,1%0,98x 0,78x0,99% = 1,57 KBT;

T,=P,/ ®,=157x10%10,5 = 149,52 H-m;
T3= Pyl ®4=2,1x10%3,13=668,79 H- ™.

Bomnpocs! 111 caMOKOHTPOJIsI

1 Packpoiite conepxanue puc. 1.3.

2 JlaiiTe onpeeneHue MOHATHIO KIIPUBO.

3 Jlnst kakux GyHKIHH CYIIECTBYIOT B MalllMHaX Mepeaadu’?

4 Hanumute (GopMysbl OCHOBHBIX MapaMeTpoB MPOCTEHIIENd MeXaHUYEeCKOU

nepenayu.

5 Kakue snextpojBurarenn Haubosee pacnpoCTpaHEHbl B MPUBOJAX TEXHOJO-
TMYECKUX MAIINH, PACKPOMTE UX OCHOBHBIE XAPAKTEPUCTHUKH.

6 M310xkuTe MOpsI0K BHIOOPA JICKTPOABUTATENS IPU IPOSKTUPOBAHUH IMPUBOJIA.
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1.6 PexyKkTopbl, MOTOP-PeIyKTOPbI U BAPHATOPDI

Knaccugpuxayus. PegyKrop CIy>KUT AJ1s1 yMEHBIIEHHUS YacTOThI BpAIICHUS U CO-
OTBETCTBYIOIIETO YBEJIMYEHUS BpalllAlOIIeEro MoMeHTa. B kopmyce peaykropa pas-
MEIIEHbl OJIHA WJIM HECKOJBKO Iepeiad 3allelICHUEM C MOCTOSHHBIM IMepeaaToy-
HBIM OTHOIIICHUEM.

Peoykmop obwemawmnocmpoumensHo2o npumenenysi — peayKTop, BhIIOIHEHHBIN
B BUJIC CAMOCTOSITEIIBHOIO arperara, MpeIHa3HaueHHbIN [ IPUBOIA  PA3JIMYHBIX Ma-
IIIMH ¥ MEXaHW3MOB 1 YIOBJICTBOPSIOIIHI KOMIUIEKCY TEXHUIECKUX TPCOOBAHMH.

PenykTopsl 0011eMalimHOCTPOUTEIHHOTO IPUMEHEHUS, HECMOTPSI Ha KOHCTPYK-
TUBHBIC Pa3INyus, OJM3KA TI0 OCHOBHBIM TEXHUKO-PKOHOMUYECKUM XapaKTEPUCTUKAM:
HEBBICOKUE OKPYKHBIE CKOPOCTH, CpEAHUE TPEOOBaHMSI K HAAEKHOCTH, TOUHOCTH U Me-
TAJUIOEMKOCTH TP TOBBIIIEHHBIX TPEOOBAHUSIX IO TPYAOEMKOCTH U3TOTOBJICHHS U
ce0EeCTOMMOCTH. DTO UX OTIMYAET OT CHEYUATbHBIX Pe0yKmopos (aBUAMOHHBIX, Cy-
JIOBBIX, aBTOMOOMJIBHBIX M JIP.), BBIMOJHEHHBIX € y4ETOM cHenu(UIeckux TpeOoBa-
HUW, XapaKTEPHBIX IS OTJIEIBHBIX OTPACIIEH CEIILCKOIO X035 MCTBA.

B cootBerctBun ¢ ['OCT 29076-91 pemyktopsl U MOTOP-pPEIyKTOPbI OOIIIE-
MAITMHOCTPOUTEIBHOTO TIPUMEHEHHS KJTACCU(DUITMPYIOT B 3aBUCHMOCTH OT:

2 BU/Ia TIPUMEHSEMBIX -TIepeJayd, YuClia CTYIeHEeH M B3aUMHOTO PAaCIOJIOKCHUS
0Cei BXOJTHOTO U BBIXOJIHOTO BaJIOB,

3 B3aMHOTO _PACHONIOKEHUSI TEOMETPUYECKMX OCEH BXOMHOTO U BBIXOJHOTO
BAJIOB B MPOCTPAHCTBE (TOPU30HTAILHOE M BEPTUKAIBHOE),

1cmocoba KperuieHus penykTopa (Ha TPHCTaBHBIX Jlallax WM Ha IUIATE,
(haaHelr co CTOPOHBI BXOTHOTO/BBIXOHOTO Bajia HACAIKOM);

2 pacroJIOKEHUSI OCH BBIXOJIHOTO Baja OTHOCUTENBHO IUIOCKOCTH OCHOBAHUSA
M OCHM BXOJHOTo Bama (OOKOBOE, HWIKHEE, BEpXHEE) W 4YHCia BXOJHBIX H
BBIXOJIHBIX KOHIIOB BaJIOB.

Hudporoe ycnoHoe obo3HaueHue no 'OCT 20373-94 papuanta cOOpku pe-
JYKTOpa XapaKTepU3yeT B3aUMHOE PACIOJIO0KEHUE BBIXOJHBIX KOHIIOB BaJIOB, MX
KOJIMYECTBO U JOJIKHO BXOJUTH B YCIOBHOE O003HAUCHUE U3/ICIIHSL.

Baxunenmmi XxapakTepUCTHYECKUHA pa3MeEP, B OCHOBHOM ONPENEIISIOLIUN
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Harpy304Hyl0 COCOOHOCTh, Ta0apuThl U MacCy peAyKTOpa Ha3bIBAIOT 21A6HbIM Na-
pamempom pedykmopa. ['TaBHbI TapamMeTp HWINHAPUYECKUX, YEPBSIYHBIX U IJIO-
OOMIIHBIX PEAYKTOPOB — Medcocesoe paccmosiHue a, TUXOXOIHOW CTYIEHH, TUIaHe-
TapHBIX — PAUYC I' BOJIMIIA, KOHWYECKUX — HOMUHAIbHBIA BHEITHUHN AEIUTEIbHBIN
nuametp Je, Kosieca, BOJHOBBIX — BHYTPEHHHUH auameTp dp rHOKOro KoJieca.

PeanbHbIil AManazoH nepegaTovyHbIX OTHOIICHUH (YHcen) peayKTopoB — OT 1
1o 1000. 3naueHus nepeaaToOYHbIX OTHOLICHHWH JOJKHBI COOTBETCTBOBATH PAIY
R20 npeanourutensubix uucen (IOCT 8032-84).

OcHOBHasi SHEpreTuyeckas XapaKTepUCTUKA PEAYKTOpa — HOMUHAJIbHBIN
MOMEHT T 4y, PEICTABIISIIONINN COOOM JOMYCTUMBIN Bpaliatoldidi MOMEHT Ha €ro
TUXOXOJHOM (BEIOMOM) Bajly MpH MOCTOSTHHOMN Harpyske.

Kpumepuem mexunuueckozo ypoeHs pemyKTopa CIIy’)KAT OTHOCHUTEIbHAsI Macca
Y =m/T, tne m — Macca petykTopa, Kr; 7 — Bpaliammuii MoMeHT, H-m.

Tun pexykropa, napaMeTpbl U KOHCTPYKIUIO OMPEAEISIIOT B 3aBUCUMOCTH OT
€ro MecTa B CHJIOBOW LIENIM MAalIMHbL, IE€PEIaBaeMOi MOIIHOCTH, YaCTOThI Bpallle-
HUSI, HA3HAYEHUS] MAILIUHBI U YCIIOBUH €€ SKCILTyaTallu.

[Ipy mpoeKTUpOBaHUM HA3HAYEHHOrO THUIIA PEAYKTOpa 3a MCXOJHbIE MpH-
HUMAIOT CJIEAYIOLIME NAaHHbIC: MEPEaTOYHOE OTHOIICHUE, Bpallalolluii MOMEHT
Ha TUXOXOJHOM Bajy, YaCTOTY BpalleHUs OBICTPOXOJHOTO Baja, PEKHM HArpy-
XKEHUS, HEOOXOIUMYIO 10JTOBEYHOCTh, TEXHOJIOTUYECKHE BO3MOKHOCTH 3aBOJa-
M3rOTOBUTENS (MMEIOIIMECS MaTepualbl, TUIBI 3arOTOBOK, BHJbI MPOBOJUMBIX
TEPMHUYECKOM U TEPMOXHUMHUYECKOH 00paboTOK).

K onpenensitomiuM napameTpaM OTHOCAT MEXKOCEBbIE PACCTOSIHHS, BHEIIHHE
JeUTENbHBIE AUAMETPbl KOHUYECKUX KOJIEC, PaJUyChl BOAMI WU JETUTEIIbHBIC
JIMaMeTpbl IEHTPAJIbHBIX KOJIEC ¢ BHYTPEHHUMHU 3YObSIMHU B IUIAHETAPHBIX Iepe-
Javyax, MIUPUHY KOJIEC, MOJYJIM W TIEPeAaTOYHbIE OTHOMIEHUS, K03 PUIIMEHTHI,
JMaMeTpbl YEPBSIKA U YHUCJIO BUHTOB uepBsKa (151 YepBsIYHbIX nepenay). ['nas-

HBIM IMapaMCTPOM pPCAYKTOpa ABJIACTCA OAWMH M3 €TI0 OCHOBHLIX IIapaMETPOB

(Tabm. 1.5).
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Ta0onuma 1.5
CrangapTH30BaHHBIE OCHOBHBIC MMapaMETphl Nepeaay

[Tapamerp Ob6o3Haue- Crangapr
Koneca 3ybuarbeie Mmonymnb u I'OCT 9563-60
[Tepenaun 3yOuaThie IUIMHIPUYECKHIE I'OCT 2185-66
MEKOCEBBIE PACCTOSIHHE aw
HOMHHAJIBHOE TIePEJaTOYHOE YHCIIO Usiom
KOO PHUIHMEHT IIMPUHBI KOJIEC Y 1a
Koueca 3yOuaTbie IUIMHIPUYECKHIE m I'OCT 1486-84

o [ICpCAAYHN Hosukosa MOIYJIb

 PELYKTOPBI IJIaHETAPHbIE I'OCT 25022-81

. ,I[eJ'II/ITeJ'ILHHﬁ JAUAMCTP HCHTPAJIBbHOI'O KOJIECA

e HOMUHAJIbHOC MMEPEAATOYHOC YUCIIO

e HOMHHAJIbHOE 3HaYEHHE BBICOTHI OCH Rn
[lepenaun 3y0uaThie KOHUYECKHE ['OCT 12289-76
¢ HOMHUHAJIBbHLIA BHENTHUN AEIUTEIbHBIN deo

o IAMETP KoOJIeca

» HOMUHAJIBHOE IEPEAATOUYHOE YHUCIIO u

e HIMPUHA 3y0YaToOro BeHLa b

Ilepenaun yepBsAYHBIE HUITUHIPUIECKUE I'OCT 19672-74
e MOYJIb m

o K03((PULIMEHT UaMeTpa YepBsKa q

o MEXOCEBOE PACCTOSIHUE aw

e YHCJIO 3yObeB 11U 2

OnHOCTYNCHUYATRIC HUAUHOpUUecKue 3youamvle pedykmopwvt (puc. 1.3)

MPUMEHSIOT NMPU NEPEAATOYHBIX YK CIIaX, HE MPEBbIIAOMIUX 6,3.

& @

Pucynok 1.3 — HunuHpryecKuii 0JJHOCTYIIEHYaThIN 3y0UaThlii TOPH30HTAIBHBINA BYXIIOTOY-
HBIHM pEAYKTOP € ABYMsI OBICTPOXOHBIMHU BaJIAMU
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[Ipu GonbmuX 3HAYCHUSX CICAYET MPUMEHSTH JIBYXCTYEHUYATHIE PEIYKTOPHI.
Haubonee pacnpocTpaHEHHONU CXEMOUW ABYXCTYINEHYATHIX PEAYKTOPOB SIBISACT-
cs mpocTas pasBepHytas (puc. 1.4, @) ¢ omHONOTOYHOH mepenaueit sueprun. K
€€ MPEeUMYIIeCTBaM OTHOCSTCS Majas MHUPUHA PEAYKTOpPA, BBICOKAS TEXHOJO-
TMYHOCTh W YHHMUIIMPOBAHHOCTh. HemocTaTkoM SIBISETCS HECUMMETPUYHOE
pAacMoJIOKEHUE OTIOP OTHOCUTEIBbHO 3y0UaThIX KOJIEC, BhI3bIBaloOIlee HEPABHO-
MEpHOE pachpeaesiCcHre Harpy3Kd IO IMIUPUHE 3yOdYaThiX BEHIIOB. B KOHCTPYK-
MU C Pa3JABOCHHON OBICTPOXOJHOM cTymneHbio (puc. 1.4, 6) onmopsl pacrosio-

JKCHbI CUMMCTPHUYIHO OTHOCHUTCIIBHO 3y6‘-IaTBIX KOJICC THXOXOI[HOfI CTYIICHH.

¥ + ¢
+ .
+
+ .
4+
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$ ¢ ¢ 2
¢

¢ oM | ML X o

Pucynok 1.4 — JIByxcTyneHuaTslif 3y04aTslii pe1yKTop:
a — € OJIHOTIOTOYHOM nepeaadyeil 3HEPruu; 6 — C ABYXIOTOUYHOM mepenadeil sHepruu
(pa3aBOCHHOMN OBICTPOXOJAHON CTYNEHBIO); 6 — OOIINN BUT

Biaronaps sTomMy nocTuraeTcs paBHOMEpHAs HAarpyX’eHHOCTh OMOp MU YyIyd-
HIAI0TCs yCJIOBUS pabOThl 3yOuaThix Kojec. Eciu pa3BoeHHYI0 CTyleHb BBIMOJI-
HUTbh U3 KOCO3YOBIX KOJIEC, TO OCEBbIE HArpy3Kd Ha MOJUIMIIHUKH YpaBHOBE-
catcda. [ns obecneueHuss paBHOMEPHOTO paclpeesieHus Harpy3Kud Mexay ma-
payiieNibHO paboTaOIIMMHU TepeadyaMu BaJl, HECYIIUI IeCTepHH, HAJ0 YCTaHaB-
JVBAaTh HAa NOJAIIMIHUKAX, JONYCKAKIIMUX OCEBOE CMEIIEHUE U CAMOPETYJIUPO-

BAHWE PA3IBOCHHOM IleperayH.
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[To ycnoBusIM KOMIOHOBKH MPUBOJOB OCH OBICTPOXOJHOTO U THXOXO]I-
HOTO BaJIOB PEAyKTOpPa MOTYT HAXOJUTHCS HA OJHOM JIMHUU; TaKUE PEIYyKTOPHI
Ha3bIBalOT cOOCHBIMU (puc. 1.5). CoocHble peayKTOPbl KOMIIAKTHEH HECOOCHBIX
U BO MHOTHUX CJIy4asX MMO3BOJISIOT MOJYYHTh YIa9HYIO OOIIYI0 KOMIIOHOBKY
MPUBOJIA, HO M3-32 HEOOXOAMMOCTU Pa3MEIIEHUS MOIIIUITHUKOB OBICTPOXOAHO-
ro U TUXOXOJHOTO BaJOB BHYTPU KOPIIyCa MMEIOT YBEIMYCHHBIN pa3zMep B
OCEBOM HaINpPaBJIECHUHU M YCIOKHEHHYIO KOHCTPYKIUIO Kopnyca. Kpome Toro,
HaOoIeHue 3a paboTOll M KOHTPOJIb COCTOSSHUSI BHYTPEHHHUX MOJIIIUITHUKOB
MpU dKCIUTyaTaluu 3aTpyaHensl. Ha puc. 1.5, 6 moka3zaHa KHHeMaTHYeCKas cxe-
Ma COOCHOTO PEAYyKTOpa C YMEHbIIIEHHBIMU pa3MepaMi B OCEBOM HAIpaBICHUU
3a CYET OTCYTCTBUSI BHYTpeHHEeH cTeHku. Oba MOAUIMIHUKA OBICTPOXOIHOTO
BaJla pa3MEIleHbl B CTakaHe, KOTOPbIA OJHOBPEMEHHO IMpeIHa3Ha4eH W JJIs
YCTaHOBKHU OJIHOM M3 OMOP THXOXOAHOTo Bayia. sl yBeIM4YeHHs KECTKOCTH CTa-
KaH BBITIOJIHEH C TOJICTBIMH OpPEOPEHHBIMH CTEHKAMH; KOJIECO THXOXOJHOMU

CTYIICHH, B OTBCPCTHUHU KOTOPOI0 pasMCIiCcH IMOAMMWIIHHUK, H3TOTOBJIICHO Kak

A

O4HO IICJIOC C BAJIOM.
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Pucynoxk 1.5 — CoocHblil pegyKTop:
a — KOHCTPYKIIHS; 6 — KMHEMaTH4ecKas cxema
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Konuueckue 3youamole pedykmopsl TPUMEHSIOTCS IS Nepeaadyd Bpa-
MIAIOMET0 MOMEHTA MEX]y BaJaMH, OCH KOTOPBIX IEpeCceKalTCs Mo He-

KOTOPBIM yIJIOM, KakK MpaBuiio, paBHsiM 90° (puc. 1.6).

pezynupo anust

> $

b

. m— —

Pucynok 1.6 — KoHcTpyKIMy KOHUYECKUX PEIYyKTOPOB:
a — OOBIKHOBEHHas, 6 — KMHEMaTU4ecKasi CXxema, 6 — crelnuanbHas: 1 — crakaH BeaylIero
3y0uaToro Kojeca, 2 — IUIHIIEBOH (haHen, 3 — Beayliee 3ydyaroe koneco, 4 — kapTep,
5 — cydnep, 6 — crakad BegoMoro 3y04aToro koseca, 7 — nuiuneBoi ¢uranern, 8 — BemoMmoe
3ybuaroe koneco, 9 — cMoTpoBoit ok, 10 — marautHast mpodka, 11 — 3armymika (MecTo
YCTAaHOBKH TE€PMOJIaTYMKA TEMIIEPATyphl Maclia)

43



Konnueckue u muiauHipuyeckue 3yOyaTble Mepegadyd MOTYT OBITh BBI-
IIOJIHEHBI B OJTHOM KOpIIyCe€, T.€. B BHJAE€ KOHUYECKO-LIMIMHIPUYECKOTO pe-

nykTopa (puc. 1.7).

N - O

Pucynok 1.7 — KoHnuecko-1ImMHAPHYECKUi petyKTop

B KOHCTPYKTHUBHO-TCXHOJIOTHUCCKOM HCIIOJIHCHUU RNJaanemapHble pedyk-

moput (puc. 1.8) crnoxxHee peayKTOPOB, OMUCAHHBIX BBIIIIE.

a) 6)

Pucynox 1.8 — IlnmanerapHsbIil peyKTOp: @ — KOHCTPYKIUS; 6 — KHHEMaTHYEeCKas cXema.
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3710 00yCIOBIEHO HEOOXOIUMOCTHIO KOMIIOHOBKH B HEOOJIBIINX rabapuTax
CHOCHO pPacHOJ0XEHHBIX BpallaloluXcsa Kojec U Boauiua. llmanerapHsie
PEAYKTOPHI MOJYYUIH IMHUPOKOE pacIpOoCTpaHEHHE, OCOOEHHO B TEX Malllu-
Hax, JJIs KOTOPBIX MacCOBBIE M TabapHUTHBIC TMOKA3aTENIN SBISIOTCS TJIABHBIMH
(HanmpuMep, B JIETAaTENBHBIX ammapaTax, TPAHCIIOPTHBIX U CEIbCKOXO3SHCTBEH-
HBIX MallnHaX 1 T.I1.).

Penyxrop (puc. 1.9) coctout u3 xopnyca 1 ¢ kpermkoi 2. Begymas Bai-
necTepHs 4 HaXOQUTCS B 3alEIUVICHUHU C KoJiecaMu 3 U 5, UMEIOIUMHU Pa3HOe
yucio 3yoreB. Koneco 5 ¢ yyIMHEHHOU CTYNUIEH NOJBUKHO U COOCHO YCTaHOBJIEHO
Ha TIOAIIMITHAKAX KadeHus Ha BemomoM Bairy 10. Crymmia xojeca 3 OTHOCHTEIBHO
3yO0uaTOro KOHIIA BBITIOJIHEHA HKCIEHTpUYHO. Ha Mo mmMnmHuKax cTymuIpl Kojieca 3
YCTAHOBJICH CATEIUTUT 9, )KECTKO COSTMHEHHBIN C IIATYHOM 7, KOTOPBIN OMUpACTCs ve-
pe3 TMOIIMITHUKYA Ha BaJl 6, UMEIOIIUNA B MECTE COMPSHKEHMS IIaTyHA TOT K€ IKCIICH-
TPUCHUTET, YTO U CTymuIla Koieca 3. Takum 00pa3zom, careut 9, maryH 7, 3KCIICH-
TPUYHBIN BaJl 6 ¥ AKCIICHTpUYHAS CTYIHIIA Kojieca 3 00pa3yroT MapayuIeiorpaMMHBII
MEXaHU3M, KHHEMaTU4YecKasi CBsi3b KOTOpOro ¢ BegombiM BajoMm 10 ocymecTisi-
eTCsl C TIOMOIIIBIO IecTepHH 4, KoJiec 3 U 5 uepe3 caTteyuiT 9, HaXOSIIHIACS B 3allel-
JICHUU C TICHTPAJIbHBIM KOJIeCOM 8, ¢ BHyTpeHHUMH 3yObsimu. Koseco 8 u caremmut 9
BBITIOJTHSIIOT C MaJIOM pasHUIIeH 3yObeB.

[Ipu Bpamennm Ban-mecTepHu 4 NBMKEHUE TMepenaercs kKoilecam 3 U 5,
KOTOpBbIE MOCPEACTBOM JIKCIEHTPUYHBIX IIeeK KoJjieca 3 U Baja 6 cooOmaror
KPYTOBO€ MOCTYyMaTeIbHOE JBMKCHHUE CaTeIUTy 9 miiaHeTapHOU mepenayu. 3a-
HEeIJIssiCh ¢ KojiecoM 8, catemnut 9 3a ouH 000poT KoJsiec 3 U 5 MOBOpaYUBaET
KOJIECO 8 Ha YKCJIO €Tr0 YTJIOBBIX IIAaroB, paBHOE pa3HOCTU 3yObheB caresuiuTa 9
u koneca 8.

PaccmarpuBaemslii TUIT PEAyKTOPOB TMO3BOJISIET OCYIECTBISTH BpAIICHUE
BBIXOJTHOTO Bajia B IIMPOKOM JMAIa30HE 4acTOT BpameHus u = 35,5-1,4 06/muH,
9TO 0COOCHHO BAXXHO JJIsI MaJIbIX 3HAYEHHI YacTOT BPAIlEHHUS BBHIXOJHOTO Ba-
Ja, TaKk KaK PeAYKTOPBI MPOCTHIX 3y04YaThIX Mepenad s 3TOTO Clydas UMEIOT

OoJpIINE Pa3sMEPLI U CIIOKHYIO KOHCTPYKIHIO. B oTiuuue ot IMPOCTBIX MHOTI'O-
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CTYNEHUYAThIX 3y04aThiX M IJIAHETapHBIX, peAyKTop Ha puc. 1.9 mmeer mpo-
CTYI0 KOHCTPYKIIMIO, MaJlo€ Yucio aetaneil. KoMImoHoBKa caremiuTa miaHerap-
HOM mepejayd Ha BEJAOMOM Kojece 3 OBICTPOXOJHON CTYNEHHU I03BOJISIET
YMEHBIINTh OCeBble rabapuThl peaykropa. IloaBukHasg ycTaHOBKAa BEIOMOIO
KOJIECAa HA BBIXOJHOM BaJly B COYETAHUWU C M3TOTOBJICHHEM KPHMBOILIMIA Ha YJUJIM-
HEHHOW CTYIMIIE YIPOIIAET BBIXOJHOM Bal M CAaTEJUIMT IUIAHETAPHOW IIeperayd,
MO3BOJISIET YCTAHOBUTH BBIXOJHOM Bajl C IIMPOKO PAa3HECEHHBIMHU MOAIIUITHAKAMU
PenykTop uMeeT BBICOKYIO Harpy304HYH0 CIOCOOHOCTH M3-3a MHOTOIIAPHOCTH 3a-
LEIUIEHUs] ¢ MaJod PAa3HOCTBbIO B 4HMCJE 3yObEB KOJIEC TUXOXOJHOW CTYIEHH, a
OBICTpOXOHAS CTYNEHb HE JUMUTUPYET Harpy304HYIO CIIOCOOHOCTH peayKTopa,

TaK KaK OHa MaJI0O Harpy>kcHa.
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Pucynok 1.9 — unuaapruyeckuii KoJIeCcHO-IATYHHBIH PEIYKTOP:
a — KOHCTPYKITUS; O — KWHEMaTH4ecKasl CXeMa; 6 — OO BH]T
1 — kopmyc; 2 — KpbIIIKa; 3 — BeIOMOE KOJieco; 4 — BaJl MIECTEPHS; 5 — BEIOMOE KOJIeCO;
6 — Bayi; 7 — matyH; 8 — koneco; 9 — caremut; 10 — BeoMbIi Ba
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BoanoBble 3y0uartbie peaykTropbl. Kak u miaHerapHasi, BOJHOBas Iepenaya
COCTOUT W3 TPEX OCHOBHBIX 3BeHbEB (puc. 1.10): HEMOABMIKHOTO KECTKOTO Kojeca
2 C BHYTPEHHUMH 3yObsSIMH, THOKOTO KoJjieca 3, MPEACTaBIISIIONIETO COO0H yIpy-

T'YI0 TOHKOCTEHHYIO TpyOy, U reHepaTopa BoiH 1, n1edhopMHUPYIONIEro B paaraib-

HOM HaIIpaBJICHHUN ruOKoe KoJeco.
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Pucynox 1.10 — BonHOBBII 3y04aTbiii peayKToOp: @ — KOHCTPYKIIUS; O — KUHEMaTh4yecKast
cxeMa; 1 — reHepaTop BOJIH; 2 — 3KE€CTKOE KOJIECO C BHYTPEHHUMH 3YObsIMH; 3 — THOKOE KOJIEeCO

Pa3HOBUIHOCTH BOJHOBBIX PEAYKTOPOB OMPEEISIOT TJIABHBIM 00pa3oM KOH-
CTPYKIIMEN TreHepaTopa u ruokoro kojeca. Tak, Ha puc. 1.10 renepatop BOJH BbI-
MIOJTHEH B BUJIE MPO(HIMPOBAHHOTO KyJIaduKa C HAMPECOBAHHBIM HA HEr0 THOKUM
MO IITUTTHUKOM.

Bbonbmioe mepemaToyHOe OTHOIIEHWE OJHOCTYIEHYATOrO BOJHOBOTO 3Y0-
gaToro pemykropa (u = 60-315), a Taxke BbICOKas ynelabHash MaTepUAIIOEMKOCTD
BBITOJTHO OTJMYAIOT €ro OT APYruX 3yOUaThIX Mepeaad, B TOM YKCIE U TUTAaHETAPHBIX.

YepBsiuHble PeIyKTOPbL. UepBsiuHBbIE PEMYKTOPHI MPUMEHSIOT TPU TMepeaade
MOMEHTa MEXAY MepeKpelIuBaloUMucI BajlaMu. biarogapsi BBICOKMM BHOpO-

AKYCTHUYCCKHUM CBOMCTBaM M BO3MO>KHOCTHU I[MOJIY4YUTH B OILHOI\/'I CTYIICHU OopIIHe
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nepenatounsie oTHomeHus (U = 10-80), uxX mIMPOKO MCHOIB3YIOT B PYYHBIX U
TUQTOBBIX JeOeKaxX, B MPUBOJAX OT AJIEKTPOABUTATENS HAa BEAYIIIUE OCH TPOJUICH-
OycoB u Jp.

B 3aBucHMOCTH OT pacmoio>KEeHHs YepBsIKa OTHOCHTEIHHO KOJIECa YEPBSIUHBIC
PEAYKTOPBI MOT'YT UMETh ucmonHenus (puc. 1.11): depBsak mop kosecom (1) —
HanOoJIee PaclpoCTpaHEHHAs CXeMa; 4epBsK HaJ KojiecoM (2); 4YepBsSK C BEpTHU-
KaJbHBIM paciojiockeHreM Baiia (3, 4); yepBsk cOOKy OT KoJieca, OCh KOTOPOTO Bep-

THKaJIbHa (5, 6) CoOTBETCTBEHHO YKa3aHHBIM CXCMaM BBIIOJIHAKOT KOHCTPYKIIMHU

PEIYKTOPOB.

==

D 5] ==

T

Pucynok 1.11 — BapuaHTbI pacrioyio>KeHHsl YepBsIUHOM Hapbl B peayKTopax Tumna 4:
1 — 4epBsK MO/ KOJIECOM; 2 — YEpBSIK HaJ| KOJICHOM; 3, 4 — TUXOXOIHBIN BaJl BEpTUKAIBHBIN;
5 — OBICTPOXOHBIN BaJl BEpTUKANIbHBIA BBIXOHBIM KOHIIOM BBEPX; 6 — OBICTPOXOHBIN Basl
BEPTUKAJIbHBIN BBIXOJHBIM KOHIIOM BHU3

B Hacrosiniee Bpemsi CepuiiHO BBITYCKAIOT OJTHOCTYIIEHUYATHIE YEPBAYHBIE pe-
JTyKTOpbI THHA Y ¢ YyHUBEpCAIbHBIM KopmycoM (puc. 1.12), MO3BOJISIOMIMM BBITOJI-
HSATh Pa3JIMYHbIC BAPUAHTHI PACIIONOKEHUS U COOPKHU uepBIuHOM maphl. Takas KOH-
cTpykmus (cM. puc. 1.12, B-B) no3BossieT MOHTUPOBATh PEAYKTOP HEMOCPEICTBEH-
HO Ha BaJl MaIlIMHbBI, YTO CHI)KACT MACCy, YMEHbIIIaeT TabapuTHBIE pa3Mephbl U CTO-
nMocTh npuBoja. [Ipu ucnonHennun peaykropa Ha jamax (cM. puc. 1.12, A—A) B

CTYIIMILY KOJIECA MOHTUPYETCSI TAXOXOIHBIN BaJl.
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Pucynok 1.12 — OpHocTyneH4aTslii Y€pBAYHBIA PEAYKTOP C YHUBEPCAIBLHBIM KOPIIyCOM

B 3aBucumMocTH OoT BapmaHTa cOOpKH pemykTopa (cm. Tadm. 1.12) tuxoxon-
HBIN BaJl MOKET ObITh OJHOKOHIIEBBIM WJIM JBYXKOHIEBBIM. [lapamiensHo ocu
BaJia KoJieca B KOPITyCE€ UMEETCS YeThIpe MPUIUBA CO CKBO3HBIMU OTBEPCTUIMU
JUI KpeTuieHus Jan mnuibkamMu. OJUHAKOBBIE PACCTOSHHS MEXAY OCIMH OT-
BEPCTHI B MPUJIMBAX KOPITyca MO3BOJSAIOT € MOMONIBIO OJHUX M TEX JKE JaI
MEHSTh MPOCTPAHCTBEHHOE TMOJIOKEHHUE PEAYKTOpAa B COOTBETCTBHM C BapHaH-
TaMH PACIIOJIOKCHUS YEPBIIHOM aPHI.

Motop-peaykropbl. B’ mociennee Bpemsi Bce 0ojiee IIMPOKOE PACHPOCT-
paHeHue MOTyJYaroT MOTOP-PeAyKTOphL. [I[puMeHeHne nX B KHHEMATHIECKON CXeMe
pUBO/Ia 00ECTIEYUBAET P/l MPEUMYIIIECTB: YMEHBIIIAET pa3MepPbl U MacCy Ha €JlH-
HUILy TepeaaBaéMoro MOMEHTa, COKpaIlaeT YnCio eTanel, yI00HO MPU MOHTaKe
IPUBOJIA U JIP.

Bapuatopbl. bonbIIMHCTBO COBPEMEHHBIX TEXHOJOTHMUYECKUX MAIIUH Tpe-
OyIOT peryaupoBaHHsl CKOPOCTH pabOYMX OPraHOB B 3aBUCUMOCTH OT YCJIOBHMA
OCYIIECTBIICHUS TEXHOJIOTUYECKOTO TIpoliecca.

[TprmeHenune B MaliMHax BapUaTOPOB 3HAYUTEIHHO YITPOIIAET €€ KOHCTPYKIIHIO,
MIO3BOJISIET YCTAHOBUTH ONTUMAJIBHBIA CKOPOCTHOM PEXHUM M PETYIHpPOBATh YIIIOBHIC
CKOPOCTH Ha XOmy. Bce 3To CyIecTBEeHHO TOBBIIIAET MPOU3BOIUTEIBHOCTh MAITUHEI,
pacmpsieT ee GyHKIIMOHAILHBIE BOSMOXHOCTH, KPOME TOTO, BEI3bIBACT YMECHBIIICHHUE
nrymMa u BHOparuu. DTH JOCTOMHCTBA BapHaTOPOB OOYCIOBHIIM MX IHUPOKOE pac-

IMPOCTPAHCHUC B PA3JIMYHbIX o0J1acTsax MalIMHOCTPOCHUA B MalllMHAX HHHICBOﬁ n
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JIETKOM MPOMBIIUIEHHOCTH, B CTaHKaX, CEbCKOXO3UCTBEHHOM U JOPOXHOM Ma-
HIMHOCTPOEHUH U T.]I.

['1aBHBIMU XapaKTEPUCTUKAMU BAPUATOPOB SIBISIIOTCS: JUAIA30H perympoBanus /1,
HAUMEHBIIIAsi CKOPOCTh TUXOXOJIHOTO Bajia M,y U MOIIHOCTh P Ha HeM. KpoMme Toro,
Ba)XHO 3HaTh 3HadeHus KIIJI, ynenpHON Macchl, rabapuToB, CTOMMOCTH. B KirHOpe-
MEHHBIX BapraToOpax YIJIOBasi CKOPOCTh BEJIOMOrO Bajla 3aBUCUT OT JUAMETPOB OJTHO-
BPEMECHHO 00OMX IIIKUBOB MJIM OJIHOTO M3 HUX (puc. 1.13, a). [IpenensHble iepenaroy-
HbIE OTHOIIICHUS BapHaTopa:

U= wlla)gmin: Dz/dl(l—é‘) H U= CO1/ W omax— dg/Dl(l—é‘), (120)
rne Ds, d; u D, d, — HamOonbmmii 1 HANMEHBITUHN JHAMETPBI BEAYILETO U BEIO-
MOTO KOJIeCa;
& — k03D (DUITUEHT CKOJIbXKEHUSI, KOTOPBIM 3aBUCUT OT THUIA PEMHS U KOHCTPYK-
UU [IEPEAYu.

OCHOBHOU KUHEMamMuyecKou XapaKmepucmukou 8apuamopos Aeisiemcs nuana-
30H perynmupoBanvs JI, paBHBbIM OTHOWMIEHWIO JTUX MEPENATOYHBIX BEJIMYMH.

CKOJbKEHNE CHMKAET YITIOBYKO CKOPOCTh BEOMOIO Balla, HO HA JIMANa30H pery-
JIMPOBAHUS HE BIIUSIET.

['naBHBIC TOCTOMHCTBA KJIMHOPEMEHHBIX BapuaTtopoB (puc. 1.13) — mpocrora
KOHCTPYKIUH, HAZIC)KHOCTh U POCTOTA SKCILTyaTal[|H.

B kauectBe TATOBOIO OpraHa B PeMEHHBIX BapHaTOpax MPUMEHSIIOT KaK CHIaH-
oapmmuvie knuHogvle pemuu o F'OCT 1284.2—89, tak u cneyuanvuvie wupoxue 3y0-
yamule sapuamopnvie pemuu (puc. 1.14, ). Ilepegarounoe OTHOLICHHE PETYIUPYIOT
W3MEHEHHWEM JTMaMeTpa OJJHOTO MJIU OJTHOBPEMEHHO 00OUX IIIKMBOB MOCPEICTBOM OCe-
BOTO IIEPEMENICHUST KOHUIECKUX JFICKOB, 00Pa3YIOIINX IIIKUB.

JUJ1s1 CIUTOIIHBIX IIKUBOB U CTaHAapTHBIX pemHent J| =1,3-1,7. Paznmuuator Bapuaro-
pbI CO CTAaHAAPTHBIMU U IIIUPOKUMHU PEMHSIMU, C OJHUM, ABYMS WM YETHIPbMS PEryJIu-
pyeMbiMu mikuBamu. Ha puc. 1.13, 6 mokazan BapriaTtop ¢ aBTOMaTHYECKH PETYJIHpYe-
MBIM IIIKMBOM 2 W BEAYIIUM MPWKUMHBIM 1. PerynupoBanue nepeaaTroqHoro 4mcia
MO’KET HMPOU3BOJIUTHCS] BPYUHYIO WM C TTOMOIIBIO AUCTAHIIMOHHOTO yIpPaBJICHUS.

Huanazon perynmupoBanus J<3; 7= 0,8-0,9, mommocts 5-10 kBT1, npu He-
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CKOJBKHX peMHSIX — 10 55 kBT. OgHako nmpUMEHEHUE HECKOJBbKHUX pEMHEU
YCIOXKHSIET KOHCTPYKIIMIO U MOBBINIAET TPEOOBAHUSA K TOUYHOCTH U3TOTOBIICHUSI.

Pacyer peMeHHBIX BapuaTOpOB IIPOU3BOJAT O AHAJIOTHHU C PACUYETOM KIIM-
HOPEMEHHOM IMepenadu, C y4eTOM YHCIIa PETYIUPYEMbBIX IIKUBOB.

Ilennbvie 6apuamopst 1O CPaBHEHUIO C KIMHOPEMEHHBIMH CIIOKHEE B
IPOU3BOJICTBE U JOPOKE, HO KOMIIaKTHEE, 10JITOBEYHEE U 00Jiee HaJIekKHBI B DKC-
wiyatanuu. Hanbosee pacnmpocTpaHeHHass KOHCTPYKLHsI Bapuaropa ¢ 3yOua-
THIMHM KOHYCaMH M CIIELIMAJIbHBIMU LIETISIMU TT0Ka3aHa Ha puc. 1.14.

PaznBuxubie nucku 3, BBIOJHEHHBIE C pudieHodl pabodeil moBepx-
HOCTBIO, YCTaHABJIMBAIOT HAa Baly TaK, YTOObI BBICTYHbI OJHOIO JHCKAa HAXOAU-
JHUCh MPOTHUB BIAJAMH JPYroro. 3B€Hbs LENU CHA0KEeHbI MAKETOM TOHKUX IJIACTHH,
KOTOpBIE JIETKO IepeMenatoTcs B 00okiMe nonepek nenu. Ilnactunel, nonana-
IOIIME Ha BBICTYIbI, IPU HAOETaHUM LENU 2 Ha AUCKU 3 OTXKUMAIOTCS BO BIIA/IH-

HBI ITPOTHUBOITIOJJIOKHOI'O AUCKA, TaK IIPOUCXOAUT 3alCIIJICHHUC.

or
|

0
Pucynok 1.13 — KimmHOpeMeHHbII BapraTop: @ — MPUHLUIHAIBHAS CXeMa; 6 — KOHCTPYKLUS peM-
Hsl BAPUATOPA; 8 — KOHCTPYKIIMS BapHaToOpa C OAHUM IIMPOKUM peMHeM; 1 — Beaylui NpHKIM-
HOM IIKMB; 2 — aBTOMAaTHYECKHU PEryJIMPYEMbIi KB



Pucynok 1.14 — IlenHoii Bapuarop: 1 — BUHT; 2 — LieNb; 3 — AUCKU; 4 — pblYaru

[lepenBuxeHue IUCKOB, a CIEIOBATENBHO, PETYIMPOBAHNE CKOPOCTH, IIPOU3BO-
JUTCSI pbluaramu 4, TOBOPOT KOTOPBIX ocyiecTsisiercss BuHTOM 1. [Tpu 3TOM ofHa na-
pa IMCKOB CIBUTraeTcs, a Apyras pa3ABUracTCs, U LIENb MEHSET CBOE MOJIOKEHHUE.

Jnana3on perynupoBanus | Takoro Bapuaropa paBeH 10 6, mepeaaBacmasi MOIL-
HocTh — 710 18,5 kBT. Cpok cityx081 memeit — 1o 5000 .

Koncmpyxmuenwie ocooennocmu. OCHOBHbIE OCOOCHHOCTH MPOEKTUPOBAHUS
BapHaTopa 3aK/IIOYalOTCs B KOHCTPYUPOBAHUM BEAYIIMX, BEAOMBIX U MPOMEKYTOU-
HBIX 3BEHBEB, A TAKKE MEXAHU3MOB YIIPABJICHUS.

Kaxnasi HoBasi KOHCTPYKIIMSI Bapuaropa MOCJE pacuyeTa W HM3rOTOBJICHHUS TIIA-
TEJILHO MCTBITHIBAETCS M JJOBOJUTCS, MIPEXKIIE UeM Oy/ET MepeiaHa B CepuitHoe pou3-
BOJICTBO, TaK KaK MHOTME OCOOEHHOCTH KOHCTPYMPOBAHHBIX PEIICHUN, pabdOThl U
HArpy>KEHHOCTU JIeTaled PAcyeTOM NPEIyCMOTPETh HEBO3MOXHO M IPUXOAUTCS
OTBICKMBATh UX OMBITHBIM ITYyTEM.

JIJig CyIIeCTBEHHOTO CHUKEHMSI YaCTOThI BpallleHUsl BEJOMOI0 Bajla IPUMEHSI-
0T KOMOMHUPOBAaHHbIE MPUBOABI. TaKkoi MPUBOJA COCTOUT U3 3yOUaToi nepegauu u
BapuaTopa, CMOHTHUPOBaHHbIX B oJHOM Kkopmyce. Ha puc. 1.15 mokazan motop-
BapHUaTop, COCTOSIIIMN M3 LEMHOr0 BapuaTopa W IUIAHETAPHOIO PEeIyKTopa, MOIIHO-

-1
ctbto 6,0 kBT, pu yacToTe BpallleHUs1 BEIOMOT'0 Bajia OT HECKOJIBbKUX /10 250 MUH .
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Pucynok 1.15 — Motop-Bapuatop

Bonpocsl 1151 CaMOKOHTPOJISA

1 Jaiite onpenenenre (pyHKIMOHAIBHOIO Ha3HaYeHUs penaykropa. [lo kakum npu-
3HaKaM OHM KJIACCHU(DHUITUPYIOTCS?

2 TlosicHuTe pa3HUIly MEXKIYy pPEAYKTOpaMH, BBIMOJHEHHBIMHU IO CXEME Ha
puc. 1 .4, a upuc. 1.4, 6, a Takxe ¢ peaykTopom Ha puc. 1.3.

3 Uem otnmuaercst ObICTPOXOJHASA CTYIEHb pelyKTopa Ha puc. 1.7 oT pemykropa
Ha puc. 1.6?

4 bnaromaps uyemy oOecHeuMBaeTCsl CaMOLIEHTPUPOBAHUE COJIHEYHOTO KoJjeca
MEXy CaTe/UIMTaMA B KOHCTPYKIIMU Ha puc. 1.87

5 Kakumu JOCTOMHCTBAMHM M HEJOCTaTKaMHM OOJIafaeT KOHCTPYKLUS pelyKTopa
Ha puc. 1.9?

6 Uem xapakTepHa KOHCTPYKIIMS peayKropa Ha puc. 1. 97

7 Tlosicaute npuHIUT paObOTHI pemykTopa Ha puc. 1.10?

8 IlosicHute mnpewumymIecTBa MOTOP-PEAYKTOPOB, B KaKUX CIydasx OHH
MIPUMEHSIOTCS?

9 JlaliTe ompezneneHHe BapHaToOpaM, B KaKHX CIy4yasX OHHU MPUMEHSIOTCS U UX
IJIaBHAs TEXHUYECKasl XapaKTEepUCTHKA.

10 Haifre onpeneneHrue OCHOBHOIO MapaMeTpa peayKTopa.
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I'nasa 2 TEXHOJOTMYECKUE MAIHIUHBI ATPAPHOTI'O
IMPOU3BOACTBA KAK OBBEKT ITPOEKTUPOBAHUA
QJIEKTPOMEXAHUYECKHUX ITPUBOJOB

2.1 KnwueBasi ungopmanusi

CoBpeMeHHbIE MALIMHBI CENBCKOXO03AMCTBEHHOIO MPOU3BOACTBA COCTOST M3 IH-
TaIOIIEro MEXaHW3Ma, JIEKTPONPHUBOIA, UCTIOIHUTEILHOIO U pabovyero MeXaHu3MOB,
a TaKKe U3 MEXaHU3MOB IS YIPABJICHUS, PETYIHMPOBAaHMSL, 3AIUTHI U OJIOKUPOBKH.

I lumarowuti mexanuzm TIPEAHA3HAYCH JIJIs1 HETIPEPBIBHOM MM MEPUOIUNYECKON TIO0-
JIauy ChIPbsI MJIM UCXOHOTO MPOYKTA B MAIIIMHY.

CoBpeMeHHbIEC MAIIIMHBI B OOJILITUHCTBE CIIy4aeB OCHAIEHBI MH/IMBUTYaIbHBIM
ANEKTPONPUBOAOM C MEPEIATOYHBIM MEXAHU3MOM KO BCEM HCIIOIHHUTEILHBIM MEXa-
HU3MaM WM WHAUBAAYAIbHBIM 3JIEKTPOIPHUBOIOM ISl KAXKAOTO MCIOJIHUTEILHOTO Me-
XaHHU3MA.

Hcnonnumenvholii Mexanuzm CITY>KUT ISl IPUBENICHUST B JICUCTBUE PabOUMX Opra-
HOB MalMHbl. OH BKJIIOYAET BEIOMOE 3BEHO, CBS3AHHOE C MPUBOAHBIM MEXaHU3MOM.
Paboune opraHbl UCTIOIHUTEHHBIX MEXAHW3MOB HEMOCPEIACTBEHHO BO3JICHCTBYIOT Ha
oOpabaThIBaEMyI0 Cpely WId MaTeprall.

Kunemamuueckas cxema nepenaTtoyHoro M UCTIIOJIHUTEIBHOTO MEXAHU3MOB OITpe-
JIETISIET BIKEHUE paO0UUX OPraHOB, CKOPOCTh U YCKOPEHUE OT/EIbHBIX 3BEHHEB CH-
CTEMBI B 3aBUCUMOCTH OT pPEXMUMa TEXHOJIOTMUYECKOTO IPOLIECCa.

Kpome miiaBHBIX MEXaHM3MOB COBPEMEHHBIE MAIIIMHbI UMEIOT CIIETYIOIIUE JOMOI-
HUTEJIbHBIE: YCTAHOBOUHBIE U PETYJIMPYIOIIME MEXaHU3MBI (J1s1 HACTPOMKHK padOThI Ma-
IIMHBI); CUCTEMBI YIIPABJICHUS (151 ITyCKa, OCTAHOBKHU, KOHTPOJIS); MEXaHU3MbI 3aIlIUThI
1 OJIOKMPOBKH, KOTOPBIE JIOJLKHBI MIPEIOTBPAIATh HEMPABIIILHBIC 1 HECBOCBPEMEHHBIC
JENCTBUS, BKIFOUEHHE, OTKIIFOUEHUE OTIEIBHBIX 3BEHBEB; KPOME TOT0, OHU NPEAHA3HA-
YEHBI JJIs1 3alUThI PU HEUCTIPABHOCTSIX U MOJIOMKAX CMEKHBIX MEXaHH3MOB, UTO MO-
YKET UMETh MECTO B CITy4yae HECOOTBETCTBUS CBOMCTB CBHIPhSl WM U3CIUN 3a1aHHBIM
YCIIOBHSIM.

B nannoit pabote 3a OCHOBY CTPYKTYPBI ONMCAHUSI TEXHOJIOTUYECKOTO 000PYI0-

BaHMS NPUHAT (QYHKIMOHATBHBIA TPUHIIMIL.
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2.2 Tlpumepsl UCNIOJbB30BAHUSA YJIEKTPOMEXaHUYeCKUX TPUBO/IOB
B CeJIbCKOXO0351HICTBEHHOM NIPOM3BO/ACTBE

DNEeKTPOMEXAHUYECKUE MTPUBOBI IIMPOKO MCIOJIB3YIOTCS JUIsl IPUBOAA MeXa-
HU3MOB Ha HCUBOMHOBOOUECKUX hepMmax.

Kopmopaznarunku no tuny TBK, ycranaBnuBaromuecs Ha hepmax ¢ HpuBs3-
HBIM COJIEpKAHUEM KPYIIHOIro poratoro ckora. Kopmopasmatumk npelHa3HauyeH
JUIS pa3iady TpyObIX U COYHBIX KOpMOB. BHyTpu xopMyiku (3k€ino0a) nepemenia-
eTcsl CKpEeOKOBBIN TpaHcnopTep. Ero HampaBiieHHe MEHSIETCS 3@ CUET MepEeKITroue-
HUS IBUTATENs, 4YTO 00ECIEYNBAET NpU IBUKEHUH B MPSMOM HalpaBICHUM pa3jia-
4y KOPMOB, B 0OpaTHOM — cOpachIBaHUE OCTATKOB KOPMA.

B cBuHapHMKax MMPOKO MPUMEHSIOTCS HABO30yOOPOUYHBIE TPAHCIIOPTEPHI O
tunny TCH. OH conep>XUT TrOpU30HTAJIBHBIN TPAaHCIIOPTEP B BHUJIE OCCKOHEUHOM
JUIMHHO3BEHHOM LIETIM C KOHCOJIbHO 3aKpeIlIeHHbIMU ckpeOkamu. Llenb pacmona-
raercsi B TOPU30HTAIILHOM Ke€J00€ IO MEePUMETPY HABO3HOM 30HBI MOMEIIEHUS.
[Tpu nBMKEHMM LeNU CKPeOKU NMEpEeMENIatoT HaBO3 IO KeJI00y B MPUEMHYIO sIMY,
OTKYyJa HAKJIOHHBIM TPAHCIIOPTEPOM OH BBITPYXaeTcs B IpULEI. B kadecTBe noa-
CTUJIKU IIPUMEHAETCA pe3aHas cojoma.

B KopoBHMKax [ YAaJICHHs HaBO3a UCIOJIb3YIOTCS TOPU30HTAIbHbIE IITaH-
rosbie TpaHcnoptepsl T, cocrosiume U3 AByX METaUIMYECKUX LITaHT CO CKpeo-
kaMu. CKpeOKH pacroyioKeHbl B IPOAOIbHBIX HAaBO3HBIX KeJI00ax, a TpaHCIOPTED
COBEpILIAET BO3BPATHO-TIOCTyMAaTeIbHOE JBMKeHHE. [Ipu pabodyem xone ckpeOku
yCTaHaBIMBAIOTCA MEPHEHIUKYISIPHO OCH KeJ100a, 3aXBaThIBAIOT MOPIMH HABO3A U
NEPEMEILIAIOT UX MO KeJo0y Ha BeTU4MHYy Xozda mrtaHru. [Ipm oOpatHOM ABuMKe-
HUU CKpEOKU pacrosiaratoTcs BA0Jb IITAHTH U IPOUCXOIUT XOJIOCTOM XO/I.

CkpenepHblil ITaHrOBbIN TpaHncnoptep no tumy TC nmpegHa3HaveH s yaa-
JIEHWsI HaBO3a M3 CBUHApHUKA. B HEM CKpenepHbIE TENEHKKH MEPEMEMIAIOTCS IO
MPOJIOJIBLHOM TpAHILIEE, NMEPEKPHITON IIEIEBBIMY TOJaMHU MO HAIMpPaBJISIOIINM, W3-
TOTOBJICHHBIM U3 MPOQUIBHOTO MPOKaTa, YIOKEHHBIM Ha JHE TpaHuieu. KoHTyp ¢
TeJIeKKaMU COBEPIIAET BO3BPATHO-MIOCTYIATeNbHOE BMKeHHe. [Ipu pabouem xo-

Je THUIle CBOOOJHO OTKJIOHSAETCS HaBo3oM. [Ipu BO3BpaTHO-TOCTYMAaTEIhbHOM
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JBIDKEHUN KOHTYpa 00ECTICUMBAETCS TIEPEMENICHIE HaBO3a B HAIMPABJICHUN HABO-
30CcOOpHUKA Mepeaadeii ero OT MePBO CKPETICPHOMN TEIEKKH K CIEIYIONIEH U T.1I.

B kopmonpuzomosumenvnom npouzeoocmee >SIEKTPOMEXAHUUYECKUUN IpHU-
BOJ ucnodib3yercs noscemectHo. B BHUMMCX pa3paboTan v mocTaBJiieH Ha Mpo-
U3BOJICTBO PsJl BHICOKO 3()(PEKTUBHBIX MAIIWH JJI 3TOW OTPACIH CEIbCKOro XO-
3siicTBa. I3 HUX B MEPBYIO OYEpENb CIEAYET OTMETHUTh BBICOKOIIPOU3BOIUTEI b~
HbI m3MenbuutTenb-cMecutenb MCK-3, mamuHy 1jisi OYMCTKHA, MOWKH C OIHO-
BPEMEHHBIM OTACJICHUEM KaMHEH, U N3MEIbYEHHS] KOPMOBOW CBEKIIBL U JAp. Tumo-
BOU IPUMEP TaKUX YCTPOMCTB MPEICTABIEH Ha pucC. 2.1.

B 3epnocywiunbvnvix komnaexcax mmpoKo TPUMEHSIOTCS JICHTOUHbBIE, CKPeO-
KOBBIE€, BUHTOBBIE, KOBIIOBBIE U JIp. TPAHCIIOPTEPHI, TPUBOIAILINECS B JBUKECHUE C
MOMOIIIBIO AJIEKTPOMEXAHUUECKUX TTPUBOIOB.

B 3epnoxpanunuwiax npuMepamMu UCHOJIb30BaHUS SJIEKTPOMEXAHHUUYECKUX

YCTPOMCTB SIBJISIFOTCS CIIEIYIOIIHE.

Pucynok 2.1 — IIpuBoja cMecuTenst KOpMOB: 1 — 3JIeKTpOABUraTelh, 2 — KINHOPEMEH-
Has repejgaya; 3 — JBYXCTYIEHYAThIA COOCHBIH; 4 — BEAYIIHUI Bal CMECHUTENS; @) — OOIIuit
BUJI IPUBOJIA; 6) — KUHEMATHUYECKasi CXeMa peayKTopa

3aosusicka TOA—15AM npenctasisier coOOM 3aOpHOE YCTPOMCTBO, KOTOPOE
IPUMEHSIOT JUISI OTKPBIBAHUS, 3aKPBIBAHUS W PETYJIUPOBAHUS BEIMYMHBI MOTOKA
3epHa MO TPyOONMPOBOJAM B 3E€PHOXPAHWIMINAX. B 3amBMKKe AUCTAHIIMOHHO
yIPaBISiEMbId PEBEPCUBHBIA JJIEKTPOJBUTATENIb  Yepe3 TNPEJOXPAHUTEITHHYIO
bpuKIHOHHYI0 MyPTy TepeaacT BPAIICHUE YEPBIIHOMY PEAYKTOPY.

Obvemubiii 0ozamop pomoproco muna O/[3—2 npeaHa3HAYeH IS Orpese-
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JICHHSI MAacChl 3€pHa B MTOTOKE: 3€pHO Yepe3 CETKY MOCTyMHaeT B OyHKep U Jajee Ha
JonacTHOW OapabaH, 3amoiHss ero kapMmanbl. [Ipu moBopore 6apabana 3epHO U3
KapMaHOB BBICBIIIAETCSI B CAMOTEYHYIO TPyOY, pacHoJIOKEHHYIO 1oJ OapabaHOM.
Cuetunk (UKCHpPYyeT 4acTOTy BpauleHus OapabaHa BO Bpems pabOThl 103aTopa.
[TpuBoa mo3aTopa COCTOUT W3 BJIEKTPOABUTATENs, YIPYrod My(Thl, 4epBIYHOIO
penykropa, HenHOoW My(THI.

Jlo3aTop CMOHTHPOBAH Ha pamMe€ CBapHOU KOHCTpykuuu. bapaGan Bpamiaercs
¢ yacToToii n = 23-25 MuH", BMecTUMOCTh Gapabana 120 THTPOB.

DnekTponpuBoJ K moBopoTHO TpyOe TII12-2 (puc. 2.2) aBTOMaTU3UpO-
BaHHOTO 3JeBaropa. [IpuBoa BKIIOYAET: AJIEKTPOABUTATENs 1, YIPYyTryl0 BTY-
JOYHO-MANIBLIEBYIO MYPTY 2, YEPBAYHBIN PEAYKTOP € OOKOBBIM PaCIOIOKEHUEM

yepBaKa 3, OTKPBITYIO 3y04aTy0 MIJIMHIPHYECKYIO mepeaady 4, moBOPOTHYIO

TpyOy 5.

Pucynok 2.2 — IlpuHnmnuansHas cxema MpyuBOjAa OBOPOTHOM TPpyObl aBTOMATH3UPOBAHHOTO
areBaTopa; 1 — ANEeKTPOIBUTATENb; 2 — MY(Ta; 3 — YEPBIUHBINA PEAYKTOP; 4 — OTKPHITas IITMHAPUYE-
CKasl Tiepe/iaua; S — MOBOPOTHAS TPyOa

Tpuep — xykneomoopuux A9-YI'K-6 mpenHasHadyeH sl 0TOOpa MEIKUX
npuMeceld OT OCHOBHOTO CHIpbs (Hampumep, 3epHa). O4ncTKa OCYyIIECTBISCTCS C
MOMOUIBIO JUCKOBOTO POTOpa, B MPOIIECCE BpallleHHsT KOTOPOTO JJIMHHBIE 3€pHA
TMIIIEHUIIBI 3aMOJTHAIOT KapaMelieo0pa3Hble SsUeku (pazmep 5X5 MM, nryOuHa 2,5 MM)

" I1pu HeOOJIBIIIOM yIJa€ 1MoBOPOTa AWMCKOB BBIIIAAAIOT M3 SIYCVKU B JIOTKH, OTKYIa
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OUYHINIEHHOE 3E€PHO Yepe3 MaTpyOOK BHIBOAUTCS W3 MamuHbL. [IpuBox Tpuepa co-
CTOUT U3 DJICKTPOJIBUTATEIS, KIMHOPEMEHHOM Nepenadyu, YEPBIYHOIO PEAYKTO-
pa ¥ yepes IENHYIo Nepeiady MoAaeT BpallaTeIbHbId MOMEHT Bally JUCKOBOTO
poTopa.

B cemenosoocmee »nekTpoMexXxaHWYECKHWE TIE€pPEaud HCIOJIb3YIOTCS IS
NPUBOJIA TPUEPOB M JPYIMX COPTUPOBAIBHBIX MAIMH, KaK W Ha MepedopHO-
COPTUPOBAJIBHBIX IYHKTaX B Kapmodheieeoocmee, C8eK10600Cmae, 080UL€600-
cmee u njiooosoocmeae.

N3menpunrtens-cmecutens HC-80 (cm. puc. 2.3) mpeaHa3HA4YeH I BhIpa-
O0OTKM MacTOOOpa3HBIX MUIIEBBIX MNPOAYKTOB. AMMapaT MPOU3BOAUT Omepa-

OUH IICPCMCIINBAHUA, U3MCJIbYCHU, TepMOO6pa6OTKI/I IIPpOAYKTa.

@_

1 1

ra

e

a

Pucynok 2.3 — Kunematnueckas cxema memenpunrtens-cmecutens Tuna HC-80: 1 — anex-
TPO/BUTaTesb; 2 — BOJHOBBIH MOTOP-PEILYKTOP

HomunanwsHas moniHocTh aBuratens P = 0,37 kBt; yacToTa BpaiieHus Ba-

-1 -1
Jla IBUTATENSA 1 = 22 MUH ~; CHHXpOHHAas yactoTa BpameHnus Bana 3000 mun .

Bonpocsl 1151 CaMOKOHTPOJIS

1 Yto Ha3bIBAIOT UCTIOJTHUTEIBHBIM MEXaHU3MOM?
2 JI71st 4ero city>kUT KMHEMaTudeckasi cxema?
3 IIpuBeauTe mpuMepbl UCIIOIB30BAHUS AICKTPOMEXAaHUYECKUX NPUBOJIOB B pas-

JIMYHBIX OTPACIAX arpOIpPOMBINIJICHHOTO KOMILJICKCA.
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I'naea 3 METOJOJIOI'USI TIPOEKTUPOBAHUSA MALIINH
3.1 KimoueBasi ungopmanust

B mocnenaue rojibl TOTPEOHOCTH MPOMBIIIUICHHOCTH CTUMYJIMPYIOT HHTCH-
CHUBHOC Pa3BUTHE TCOPUU KOHCTPYHPOBAHMS, T.C. YUCHHUSI O MPABIIAX U MPHUEMaxX
KOHCTPYUPOBAHUS C MCTOJb30BAHUEM CHCTEMATHU3UPOBAHHBIX CBEICHHUA O TCXHHU-
YecKux 0O0beKTax. B maHHON riaBe pedb MOWJIET O METOJ0JOTUH KOHCTPYHPOBa-
HUS KaK COCTaBHOM YaCTH MPOEKTHOW ACATEIHHOCTH MPU CO3MaHUHM TEXHUUYCCKHUX
CHCTEM.

Ilpoexmuposanue (I'OCT 2.103-68) — mporiecc co3IaHUsE HOBOI'O H3/CIIHS,
IpeaycMaTpuBaeT TATh CTAAWil: TEXHUYECKOE 3aJaHue, TEXHUUYECKOE IPeaio-
JKEHHE, ICKU3HBIM MPOEKT, TEXHUYECKUU IMPOEKT, pa3dpaboTka paboueil IOKy-
MeHTanuu. B ycroBusix ydeOHOTO 3aBeicHUS (IT0 CPaBHEHUIO C YCIOBUSIMH IPE-
NPUATHI ) 3T CTAJIUU MPOSKTUPOBAHUS HECKOIBKO YITPOIIAFOTCA.

Texnuueckoe 3a0anue yCTaHABIMBAET OCHOBHOE HA3HAUCHHE, TEXHHUYCCKUE
XapaKTePHUCTUKH, TTOKA3aTENIN Ka4eCTBA, TEXHUKO-DKOHOMHUYECKHE, a TaKKe CIIe-
[HAIbHBIE TPeOOBaHUSI, TPEABABISICMBIC K pa3padaTeiBACMOMY H3JICIHIO.

Texnuueckoe npeonodcenue — COBOKYITHOCTh KOHCTPYKTOPCKHX JIOKY-
MEHTOB, COJICPKaIUX TEXHUYECKNE M TEXHHKO-IKOHOMHYECKHE OOOCHOBAHUS IIC-
J€CO00Pa3HOCTH Pa3pabOTKHU M3/IeHsI Ha OCHOBAaHUHM TEXHUYECKOTO 3aJIaHUsI U pas3-
JIMYHBIX BAPUAHTOB BO3MOKHBIX PEIICHUN WU3JECIWI, CPABHUTEIBHON OLIEHKU pe-
IICHUH C YY€TOM KOHCTPYKTHUBHBIX U IKCIUTyaTallMOHHBIX 0COOEHHOCTEHN pa3paba-
THIBAEMOTO M CYIIIECTBYIOIINX U3/EIHI, a TAK)KE MaTEHTHBIX MAaTEPUATIOB

[Toce yTBepKICHMS TEXHHUYECKOE TPEIIONKECHNE CITY)KUT OCHOBAaHHUEM JIJIS pas-
pabOTKH SCKU3HOTO MTPOEKTA.

Ackuznwtit npoexm (IOCT 2.119-73) — COBOKYITHOCTh KOHCTPYKTOPCKUX JIOKY-
MEHTOB, KOTOPBIE JTOJKHBI COJIEpKATh MPUHIMITHATIBHBIE KOHCTPYKTUBHBIC peIlle-
HUS, JAIOIIHe o0Iee MpeACTaBIeHne 00 YCTPONUCTBE U MIPHUHITUIIC PA0OThI U3EINHS,
a TaKkXKe JaHHBIC, ONPECIIIONTIE €r0 Ha3HAYeHUE, OCHOBHBIC MTapaMeTPhl, TAOapHUTHI.

DOCKHU3HBINA MPOEKT pa3pabaThIBalOT OOBIYHO B HECKOJBKUX BapHaHTax ¢ 0OCTOs-
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TEJIbHBIM PACUYETHBIM aHAJIM30M, B pe3yjbTaTe KOTOPOro OTOMPArOT BapUaHT Ul TO-
CIIEAYIOLIEH pa3pabOoTKH.

Ha st0ii cTagnu npoekTupoBaHus IPOU3BOASIT KWHEMATHUECKUI pacyeT MpUBO/a,
pacyer nepenay ¢ CKU3HOM KOMIIOHOBKOM MX JETalel, OTPaKaroOIIEH NPUHLIMITNAIIE-
HbI€ KOHCTPYKTUBHBIE PEIICHUS U JTaloIIKe o0lee MpecTaBlieHne 00 yCTpOucTBE U
NpUHIKIIE pabOThl MPOEKTUPYEMOro u3aenus. M3 u3noxkeHHoro cieayeT, 4To pac-
YeThl HEOOXOIUMO BBIMOIHATH C OJJHOBPEMEHHBIM BbIYEPUMBAHUEM KOHCTPYKIIUHU U37IC-
JMsL, TAK KaK MHOTHE Pa3Mepbl, HEOOXOUMBIE [T pacdeTa (pacCTOsIHUSL MEXKIY OIo-
paMu BaJia, MECTa MPUIIOKEHHUS HArPY30K U T.I1.), MOJKHO TTOJTYIMTh TOJIBKO M3 YepTexKa.
B T0 ke Bpems mosTamHoe BhUEpUYMBAHNE KOHCTPYKIIMU B MPOIECCE pacueTa sBIs-
€TCsl IPOBEPKOI 3TOTO pacueTa. HenpaBuiibHBINA pe3yabTaT pacyeTa MpOosBISETCS B
HApYIICHUH TPOMOPIIMOHATFHOCTH KOHCTPYKIIMH JETad MpPY BBITOJIHEHUN ICKHU3-
HOM KOMIIOHOBKH WU3/IEITHSL.

[lepBble MPOEKTHBIE pacUeThl HA CTAJIMU DCKUZHOTO MPOSKTUPOBAHUSI BBITIOJHS-
0T, KaK MPaBUJIO, YIIPOIIEHHBIMU 1 IPUOMMKEHHBIMI. OKOHYATEILHBIN PacydeT SIBIIs-
eTCs IPOBEPOYHBIM JIJIs TAHHOM (YK€ HaMEUEHHOMW ) KOHCTPYKITUH U3/IEIHSI.

MHorue pazMepsl 3JIEMEHTOB JIETANW MPU MPOSKTUPOBAHUHN HE PACCUUTHIBAIOT, A
NPUHUMAIOT B COOTBETCTBUU C OMNBITOM MPOEKTUPOBAHUS MOJOOHBIX KOHCTPYKLUH,
000O0IIEHHBIM B CTAHAAPTAX U HOPMATHUBHO-CIIPABOYHBIX JIOKYMEHTaX, YUeOHUKAX,
CTIpaBOYHMKAX H TIP.

OCKHU3HBIN MPOEKT IMOCE YTBEPKACHHUS CIY)KUT OCHOBAaHHWEM MJIsl pa3paboTKu
TEXHUYECKOTO MPOEKTa WK paboueli KOHCTPYKTOPCKON JOKYMEHTAITHH.

Texnuueckuii npoexm (I'OCT 2.120—73) — COBOKYIHOCTh KOHCTPYKTOPCKUX JI0-
KYMEHTOB, KOTOpBIE JIOJDKHBI COJEpPKATh OKOHYATEIbHBIE TEXHUYECKHE DPEIICHHUS,
TIAFOIIHE TIOJTHOE TIPEJICTaBIIeHHE 00 YCTPOMCTBE Pa3padaThIBAEMOTO U3ICTIHS, U UCXOI-
HBIC TaHHBIE pa3pabOTKU pabovel JOKyMEHTAIIUH.

TexHuueckuit mPOEKT MOCE YTBEPKACHUS CIY>)KUT OCHOBAHHEM IS pa3padoT-
KU paboyeld TOKyMEHTAIIWH.

Paspabomra paboueti Ooxkymenmayuu — 3aKIIOUUTENbHAS CTaus IPOEK-

TUPOBAHU, HCO6XO,ZII/IMa}I AJI1 M3rOoTOBJICHHA BCEX HCHOPMAJIUM30BAaHHBIX ,ZICTaJIGI\/II, a
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TaKoKe JUIsl 0POpMIIEHUS 3asIBKM Ha IPUOOPETEHHE CTAaHJAPTHBIX U3CIHIL.

B yueOHOM 3aBenieHnn 00beM pabOT HA ATOW CTaAUU MPOESKTUPOBAHUS OOBIYHO
yCTaHABIIMBACTCS pellleHneM KadeIpbl U YKa3bIBaeTCs B TEXHHYECKOM 3agaHuu. [Ipu
pa3paboTKe mpUBOaAa pabodasi TOKYMEHTAIHsI OOBIYHO BKIIIOYAET YEPTEkK €ro 00-
IIero BUJA WM TrabapUTHBIA YepTek, COOPOUHBIA YepTeX peayKTopa, padoume
4epTEe)KU OCHOBHBIX JAeTajeil (Baja, Kojieca, 3BE€3/104KH MM IIKUBA U T. 11.)

JlokyMeHTaIus, mojy4daemass B pe3yJbTaTe NPOCKTUPOBAHHUS, HA3BIBAETCS

npoexkmom.

3.2 OcHOBHBIE PUHIUIIBI KOHCTPYHPOBAHUS

Pa3BuTHEe TEXHUKH MOKET MPOUCXOIUTH TOJIBKO Ha 0a3e co3daHMsI HOBBIX
MalliH ¥ COBEPIICHCTBOBAHUSA YXK€ MOCTPOCHHBIX. T€OpeTHYeCKrue M JKCIe-
PUMEHTAJIbHBIE UCCIEI0BAaHUS MAIIMH ISl OMpPENENeHHs] CUJIbl B3aUMOJACHCTBUS
uX Aetajedl U cOOpOUYHBIX eauHUL] (y3J10B), MIPAKTUKA KOHCTPYMPOBAHUSA, a TAaKKe
OTIBIT UX U3TOTOBJICHUS COCTABIISIOT OCHOBY CO3/IaHUS COBPEMEHHBIX MAIIUH.

MHuorooOpazue u CI0XKHOCTb (PaKTOPOB, BIUSIOLUIUX HA KOHCTPYKIUIO, U3T0-
TOBJICHHE M HKCIUIyaTaIlUI0 TEXHOJOTHYECKOT0 000pyA0BaHNIO, HE JAIOT BO3MOXK-
HOCTH COCTaBUTh OOILY) PacYETHYIO CXEMYy U 00€CIEUUTh COOTBETCTBUE PE3YJIb-
TaTOB pacyeTa OKOHYATEJIbHBIM pa3MepaM JIeTajell U MallluH B LeJoM. B cBs3u ¢
3THUM TpPHU TPOSKTUPOBAHMM MAIMH, a TAaK)XE€ MPOCTBIX W CIIOXHBIX JETajlew,
OOBIYHO BO3HMKAET HEOOXOJUMOCTh Pa3paOOTKM HECKOJIbKUX BapHUAHTOB pelle-
Huil. [Ipr 3TOM panmoHaNIbHOE KOHCTPYHMPOBAHHWE MAIIMH U 00OPYIOBaHUS BO3-
MOJKHO TOJIEKO C YU4E€TOM TEXHOJIOTHH U OpTaHU3aIiu padoT. MamuHbl, CIIpOeK-
THPOBAHHBIE M U3TOTOBJICHHBIE C HAPYIICHUEM YKa3aHHBIX TpeOOBaHUI, HE MOTYT
OBITh (D PEeKTUBHO HcMOJb30BaHbl. [[09TOMY MpoeKkTHpOBaHUE T000N MAIIMHBI U
UX KOMIUIEKTOB JUIsi KOMIUIEKCHOTO MEXaHU3MPOBAHHOIO M aBTOMAaTH3UPO-
BAaHHOT'O MPOM3BOJICTBA HAUMHAIOT C aHAJIM3a 3aJJaHHOTO Mpolecca MPOU3BOACTBA
Y TIPEXKJIC BCETO NPUHAMOL mexHoao2uu. Packpoem CyTh KaTeropuu «KOHCTPYHPO-
BaHUE.

KoncTpynpoBanme — 53TO JIOTUKO-MaTEMaTHYECKUA TBOPYECKUH MPOIIECC
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MOMCKa ONTHUMAJIILHOTO BapWaHTa CTPYKTYpPHI, GOpM, pa3MepoOB, MATEPHAIOB U
B3aHMOCBSI3M COBOKYITHOCTH OTHEIBHBIX 3JIEMEHTOB, MPEIHA3HAYCHHBIX IJISI BBI-
MOJTHEHMS 3aJaHHBIX (YHKIIMM B COOTBETCTBUHU C TPEOOBAHUAMHU TEXHUYECKOTO
3aJjaHusl, C YUYETOM JOCTHKEHUM HAyKW W TEXHUKH, MATEHTHBIX OLICHOK U Iep-
CIIEKTUB PAa3BUTHS OTPACIIH.

Pe3ynbTaToM KOHCTPYHUPOBAHUS SIBJISICTCA MOJIHBIA KOMIUIEKT KOHCTPYK-
TOPCKHUX JIOKYMEHTOB, HEOOXOAUMBIX JJIsI U3TOTOBJIEHUSI, UCIIBITAHUS U SKCILIya-
TaIlUH U3JICIINSL.

KoncrpyupoBanue wmzgenus (Aeranb, y3es, MEXaHH3M, MPUBOJ MAaIIUHBI,
TEXHOJIOTMYECKasi JIMHUS U T.I.) HAYMHAETCs ¢ (OPMUPOBAHUS U aHAIM3a BXOJ-
HBIX JIaHHBIX. DTa MpoIEeaypa CBsI3aHa C aHAJIM30M KOMIIOHOBOYHOM W KMHEMAaTH-
YECKOM CXeM MalllMHbl, KOMITIOHOBOYHOM M KMHEMATHYECKOW CXEeM y3Jia (MeXaHu3-
Ma). 3/1eCh 11e71ecO000pa3HO BHITIOIHUTD CIICIYIOIIHNE ACHCTBHS .

1) yTOYHHTH cly:KeOHOE HazHAUCHHE COOPOYHOM €UHUIIBI,

2) pa3oOpaTh KMHEMATHYECKYI0 CXEMY y3Jla (MEeXaHWu3Ma), T. €. BBIICIUTh CO-
CTaBJISIIOIIME 3BEHbS KWHEMATUYECKOW II€MU, YTOUYHUTH MOCIEA0BATENIbHOCTD
Nepeaayr SHEPTUU OT HAYAJIBHOTO 3B€HA 10 KUHEMATUYECKOW LIETT K KOHEYHOMY
3BCHY, BBIJCIIUTH HEMOABUKHOE 3BCHO (KOPIYC, CTOHKY M T.II.), OTHOCHUTEIHHO
KOTOPOTO TMEPEMEINIAIOTCS BCE OCTAIBHBIC 3BEHbSI, YTOUHUTH CBSI3HM MEXKIY 3BE-
HbSIMH, T. €. BUJ KHHEMaTU4YECKUX Tap, YCTAHOBUTh CJIYKEOHbIC (PYHKIIUU HE-
MMOJABMKHOT'O 3B€HA 1 BCEX IMOABHKHBIX 3BEHBLEB,

3) paccuuTaTh BOCHPHUATHE 3BCHBAMH YCHJIMS, TaK KaK OHU ONPEACISIOT THI U
pa3Mephbl COCTABIISIIOIINX UX JETAJIEH,

4) HavyaTh KOHCTPYHPOBaHHE y3Jla ¢ HanboJiee OTBETCTBEHHOTO 3BEHA OIpe/e-
JUTh €ro THWIl, BBIJCITUTh COCTABJISIIOIIME €ro JBJEMEHTHI, PacyeToM WU
KOHCTPYKTUBHO ONPEACIIUTh OCHOBHBIE pPa3MEphl 3JEMEHTOB KHHEMATUYECKHX
rap 1 3JIEMEHTOB 3BCHA,

5) mociie0BaTeIbHO KOHCTPYHUPOBATh BCE 3BEHbBS Y3J1a, BHIMOIHSISA MTPOPA0OTKY HX
3JIEMEHTOB,

6) 3CKM3HO CKOHCTPYHMPOBATh HETIOIBMYKHOE 3BEHO Y314,
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7) yTOUHUTH pa3zelieHue KaK0ro 3BeHa Ha JIeTalIH,
8) pazmenuTh Kaxayro JeTaib Ha COCTABIISIFOIINE DIIEMEHTHI,
9) ycTaHOBHTH CIyKeOHYI0 (QYHKUIMIO (PYHKIIMH) M Ha3HAUCHHE Ka)JIO0ro 3JIe-
MEHTa U €T0 CBS3U C APYTUMHU dJIEMECHTAMH,
10) BBILACTUTH COMpPSATAaeMbIC, MPUIICTAIOIINE U CBOOOHBIC TOBEPXHOCTU KayKJIOTO
AIIEMEHTA JIeTallH,
11) ycTaHOBUTH OKOHYATEIHHO (hOPMY KaXKI0H MIOBEPXHOCTH U €€ TI0JIOKEHHE,
12) okxoHYaTeabHO OGOPMHUTH HM300pAKCHHE Ka)JOH JCTald HA H300pakCHHUH
COOpPOYHOU ETUHUIIBI.
Ha pa3nuaHbpIX cTaausX MPOCKTUPOBAHUS MPUMEHSIOT TPH THIIA H300pake-

HUU JleTajeil U uX 2JIEMEHTOB U300paxKeHusl, YIPOIEHHO oToOpaxkatomme Gopmy,
MOJIO’KEHUE U OPUEHTAINIO JETAlld U €€ DJIEMEHTOB (KMHEMAaTUYeCKHEe W TPOoYHne
CXEMBbI); U300paKEeHUsI, YIIPOUIEHHO OTOOpakatoue GopMy, TOUHOE MOJI0KEHNE
Y OPUEHTAIIMIO JIETAJIM U €€ DJIEMEHTOB (YEPTEKHM OOIIMX BUJIOB U COOPOYHBIC);
n300paxeHusi, TOUHO OTOOpaxaromue GopmMy, MOJOKEHUE U OPUSHTAIIUIO dJie-
MEHTOB JIeTalld (YEPTEXKH JCTAICH).

Kak mpaBuio, mpu KOHCTPYHMPOBAHWH OPWUTHHAIBHBIX JCTAJICH HCIIONB3YIOT
BCE TpW BHAa uX u3o0paxeHui. [Ipu SCKU3HOM TPOEKTUPOBAHUM KHUHEMA-
TUYECKUX M KOMIIOHOBOYHBIX CXEM MAIllMH, y3J0B M MEXaHHU3MOB HCIIOJIb3YIOT
yCIIOBHOE M300paKEHUE NeTajeii, Kak AIeMeHTOB 0ojiee HU3KOTO YPOBHS Hepap-
XUU ITHUX TEXHUYECKUX OOBEKTOB, BBIMOJHSIONIUX MX AJIEMEHTAapHbIC (PYHKIUH.
[Ipy TeXHAYIECKOM TPOCKTUPOBAHWH BBITIOJHSIOT KOHCTPYKTUBHYIO MPOPAOOTKY OpH-
TMHAIBHBIX JIeTajlell y37I0B U MEXaHU3MOB: B COOTBETCTBUM CO CITYKEOHBIM Ha3HaUe-
HUEM YTOYHSIIOT KOHPUTYPALUIO eTalr U (POPMBI €e OCHOBHBIX (DYHKITMOHABHBIX
HIIEMEHTOB, OMPEEIISIOT MapKy MaTepualia, paCCUMTHIBAIOT MM BEIOMPAIOT OCHOBHBIC
pa3Mephl AIIEMEHTOB, ONPEIEISIOT TPEOOBAHMS K UX TIOJIOKEHUIO U OPUEHTAIINH.

O060011ast  BBIIIEH3IIOKEHHOE OTHOCUTENILHO OCHOBHOTO TIPUHIIMIIA KOHCT-
pyupoBaHusT — (YHKITHOHATBHOM 1EIeCO00pa3HOCTH, MPUBEAEM CIICIYIOIINE TAIlbI
3TOro Tpoliecca:

« (hopMupoBaHue TPeOOBAHMIA U BHIXO/IHBIX TAPAMETPOB;
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« BBIOOD WJIM CHHTE3 (COCTABJICHUE, COSUHCHIE) CTPYKTYPHI B BUJIE
OTJICIIbHBIX OJIOKOB;

« BBIOOp WJTM CUHTE3 KOH(UTYpALH KaXI0TO U3 OJIOKOB;

« BEIOOp MaTEpPHAIIOB ¥ CHHTE3 TEOMETPUH OTICITBHBIX JIEMEHTOB.

Kaxnpiii 13 3TanoB mnpeamnoyiaraeT KOMIOHOBKY OOBEKTa M3 COCTABJISIIOIIMX Ya-
CTeH, UCXOJIl U3 JaHHBIX, COACPKAIIMUXCS B CIIPABOYHOM JUTEpAType, MPEAHOUYTH-
TETHHO B AIEKTPOHHOM BHUJIE — aBTOMATHU3UPOBAHHOM OaHKe AaHHBIX. [y 1r060T0
sTana Hy>KHO UMETh aHAJIOTH U MPOTOTHUIIBL, TAK KaK HE3aueM MOBTOPATH paboTy, Mpo-
JICNIaHHYIO IpyruMu. Bee TBopueckue ycuimusi CieayeT HalpaBUTh Ha COCTABJICHUE U
COMOCTABJICHUE BapUAHTOB JUIs KOHKPETHBIX YCJIOBUM, HalpUMep, KaKoW MpPUBOJ
JyYllle TOAXOAUT: IEKTPUUECKUM, THIPABINIECKUIN WA MHEBMATUYECKHUM, — KakK I1e-
pepacripenienieHbl (YHKIIMA MEXIy MPUBOJOM, MEPEIaTOYHBIM MEXaHU3MOM U CHUCTE-
MOM YIIpaBJICHUS, MEKTy HECYIIIEH YacThiO (PaMoii) M UCIIOTHUTEIbHBIM 3BEHOM H T.I1.

[Ipouecc KOHCTPYMpPOBaHMS MHOTOrpaHeH. B camoMm ero Hayaiie Hy»HO Ipe[-
CTaBJIsITh, KaK pa3padaThIBaEMbIi TEXHUYCCKUN OOBEKT MOYKHO M3TOTOBUTH U KaK OH
Oy/eT BBIIAZETH B KOHIIE MTPOIIECCa.

KoHCTpyKTOp — 9T0 XYH0KHHUK, — ATO KOMIIO3UTOP, — ATO MO3T B CBOEH 00-
nactu. Ecnu oH He 06nagaeT TananToM, OOMUPHBIMU U TTyOOKUMU 3HAHUSIMHU, TTPO-
CTPAaHCTBEHHBbIM (MHOTFOMEPHBIM) MBIILIEHHEM, TO CO3/1aTh HOBYIO COBEPLICHHYIO
KOHCTPYKIIMIO €My HE MOMOT'YyT HUKaKue MpaBuia Wik npuHIMNbL. Co3/1aBaTh UCKYC-
CTBEHHBI MUP — 3TO MPEK]IE BCETO UCKYCCTBO, a4 HAYKa, KAK COBOKYITHOCTh 3HAHUM,
TOJILKO MOMOTAeT MHTYUIIMA M TaJaHTy. Teopusi 1 KOHCTPYKTOPCKHUM OIBIT JTOJKHBI
ObITh cOamaHcupoBaHbl. [leb KOHCTpyupoBaHUS — HauOoJiee MOJHOE peIIeHHUE
MOCTaBJIICHHONW (YHKIHOHAIBHOW 3amaun. [IpucTymaTh K pa3paboTkKe MpOeKTa
HYHO, TOJBKO TIOHAB (PYHKIMIO OyAyIIero M3Aelusl U MPeICTaBUB B MPOCTPaH-
CTBE BO3MOKHOE PEILICHHE WU MYyTh PELICHUs. 3]1eCh UAET peUb O MPOCTPAHCTBE
HE TOJIKO TPEXMEPHOM (T€OMETPUYECKOM), HO U MHOTOMEPHOM (BpeMsi, UCTOPHU-
YecKHe TEeHJICHIINU, MaTepHualbl U TeXHOJoruu). B aToi cBsi3u, ecnu Bel oOnanae-
T€ JUHEUHBIM WU MUIOCKUM MPEJICTABICHUEM BElIEH, TO KOHCTPYHUPOBAHHUE HE

Bama C(bepa ACATCIBbHOCTH, @ €CJIM BBl MBICJICHHO MOXKCETEC INPCACTABIIATL I'€O-
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METPUIO U3JENUsl, TO IOCTapaTeCh pa3BUTh Bale kauecTBO O MHOTOMEPHOTO
NOHUMaHUS UCKYCCTBEHHOI'O MHUPA.

Jns pemieHnss (QyHKIMOHAJIBHOM 3aJauyd OJMHAKOBO Ba)XKHbI I'€OMETPUYECKast
dbopma (COOCTBEHHO KOHCTPYKIIMS), MATEPUAIIBI U TEXHOJIOTHUS.

OyHKIHOHAIBbHASA LEJeCO00PA3HOCTh — IPHUHIMI, O3HAYAIOIIUN COOTBET-
CTBUE BBIOPAHHOTO pEUICHUs MOCTaBJIEHHOH 3anade. IHpIMU cioBaMu — 3aj1aua
JI0JKHA OBITH BBITIOJIHEHA 0€3 MPEBBIICHUS HEOOXOJUMBIX 3aTpar.

OyHKIMOHANbHAS 1€J1€CO00PAa3HOCTh MPENyCMaTPUBAET, B YAaCTHOCTH,
o0ecreyeHre MUHUMAJIbHO JOIMYCTUMOM NIl 3aJaHHON (PyHKUUU TPOYHOCTU, MHU-
HUMAaJIbHOU KECTKOCTH U APYTHX XapaKTEPUCTHUK, €CIU MX MOBBIMICHUE CONPSIHKEHO
C YBEJIIMYECHUEM MAacCChl, YAOPOKaHUEM H3TOTOBJIEHUS U SKCILTyaTallUM yCTpOii-
CTBA; BHITIOJTHEHHE 3aIIUTHBIX KOHCTPYKIIMH TOHKOCTEHHBIMU (B BH/I€ KOXYXOB) B
OTJIMYUE OT HECYIIUX KOHCTPYKIUN; 0OECredeHUe BBHICOKOM TOYHOCTU U IIEH-
TPUPOBAHUS JETale TOJBKO B CiIyyasx, KOIJa 3TO BIMSIET Ha paboTOCHOCcoO-
HOCThb YCTPOMCTBA; UCKJIIOYEHHE JIMIIHUX OHOp IJIA JIeTaneid, KOTOpble MOTYT ca-
MOYCTaHaBJIUBAThCsI; 00ECIIEUEHUE BBICOKOI'O0 KauecTBa TOJIBKO TPYILIUXCS, IMO-
CaJI0YHBIX, a TAKKE OTKPBITHIX JJIsi 0003pEHUS U KOHTAKTa MOBEPXHOCTEM.

Br16op cxeMm 1 KOHCTPYKIMHA JOJDKEH ObITh Ha albTepHAaTUBHONU ocHOBE. Oc-
HOBHas (yHKIMOHAJIbHAS 3a/laya pelaeTcs O0iaronapsi BHIIOJHEHUIO MHOXKECTBA
YaCTHBIX (DYHKIMH, TAKUX KaK BOCIPUSATUE ONPENEIIEHHOTO BH/1a HArpy3KH, U3Me-
HEHUE OINpEAEIEHHOI0 mapameTpa JABUKEHHUs, Nepefadya Bpallarolero MOMEH-
Ta, LEHTPUPOBAHKUE, KOMIIEHCALIUS OMNMpPENECIICHHONW MOTPEIIHOCTH, OrpaHUYCHHUE
nepeMereHni u 1.m. M3 MHoroodpasus 4acTHbIX GYHKUIHUA U MX KOHCTPYKTUBHBIX
pelIEHNH HYXHO ONpPENEIUTh Ty €AMHCTBEHHYIO COBOKYIHOCTb, KOTOpas B IOJI-
HOM Mepe COOTBETCTBYET MOCTABJICHHOM 3ajaye, MpUYEM COBMeEIIeHHE (HYHKUUN
MO3BOJISIET MPUBECTH K YMEHBILIEHUIO Ta0apUTHBIX pa3MEPOB U MacCHhI.

MHOronoTo4HoCTH nepeaaum IHepruu. OaHa U3 OCHOBHBIX 337]a4 KOHCTPY-
MPOBAaHUS — Mepe/laya MEXaHU4YeCKOW PHEepPruu OT UCTOYHHUKA (IIPUBOJA) K HUC-
NBITaTEILHOMY YCTPOMCTBY (pabodemy oprany) mamuHbl. [log MHOronoro4yHomn

Hepez[aqeﬁ IOHUMACTCA MapaJlJICIIbHOC (B OHCPIreTUYCCKOM, KHHCMATHYCCKOM
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WJIM CUJIOBOM Harpy304HOM CMBICJIE) pa3MEIIeHUE HECKOJbKUX KMHEMaTHY e-

CKHMX Ileneu (CoequHEHH) MM HECKOJbKHX IOJBHXKHBIX coeauHeHui. K Ta-

KM CHCTEMAM OTHOCSITCS:

o IUIAHETAPHBIE MHOTOCATEIUINTHBIE MEPENAYN, B TOM YHCIIE, YACTHBIE BAPUAHTHI

C HEMOJIBUKHBIMHU OCSIMHU KOJIEC, IIepe/laul C MHOTOMAapHBIM 3y04aThiM 3allen-

JeHueM (HampuMep, BOJHOBBIEC 3y0uaThie mepeaaun), MHOTOJAUCKOBBIE Bapu-

aTOPbI CKOPOCTH H T.II.;

« MHOTORJIEMEHTHBIE (HAIIpUMeEp, IIJIUIIEBOE COSUHEHUE B CPABHEHU U

CO IITIOHOYHBIM) U TPYNIOBBIE HEMOABUXHBIE COCJJUHEHHUS, B T.4. MHOTO

AJIEMEHTHBIC YIIPYTUE COEAUHUTENbHbIC My(DTHI U IP.;

« MHOTOIIOTOYHBIE (3aMKHYTBIE) MEXaHUYECKHUE IMepelauyd JBHXKEHUS C

MMOCTOSIHHBIM MEPEIATOYHBIM OTHOLICHUEM;

« MHOTOTIOTOYHBIE (3aMKHYThI€) KOMOMHUPOBAHHBIE IEpe/ladyd C HU3MEHSIEMbIM

(perynupyembiMm) [epeaaTOYHbIM OTHOILIIEHUEM U3 MapaJuIeIbHBIX

BETBEH;

« MHOTOJIBUTATEJIbHBIEC ITPUBOJABI C HEIOJABUKHBIM COEIWHEHUEM BBIXOJHBIX 3BE-

HbEB K0 U3 MapaUieIbHBIX BETBEH € OOIIIUM BBIXOAHBIM 3BEHOM;

« MHOTOJIBUTATEIbHbIE ~ MPUBOABI C  JIU(depeHInanbHBIM  COCIUHECHUEM

(uepe3 CyMMUPYIONTUH MEXaHN3M) BBIXOJHBIX 3BEHBEB KaXKIIOM U3 MapajuieIbHBIX

BETBEU C OOIIUM BBIXOHBIM 3BEHOM;

« MHOTOJIBUTATEbHbIC TIPUBOJABI C JABYMSI W 0oJiee BBIXOJHBIMU 3BEHBIMHU

C COEIMHEHHEM BETBE cucTeMbl depe3 AuQQepeHIuanbHbIi (Pa3BETBISIIOIIMA,

CYMMUPYIOIINI ) MEXaHU3M;

o PA3BETBIICHHBIE MEXAHUYECKUE TPAHCMHUCCUU, TPUCOETNHSIIOIINE OJHOBPEMEHHO

WJI BLIOOPOYHO HECKOJBKO BBIXOHBIX 3BEHBEB K OOIIEMY JIBUTATEIIO;

¢ MHOTOIIOTOYHBIE MHOT'OIIOIBUKHBIE MAHUIYJIUPYIOIINE MEXAHU3MBL.
MHOTOINOTOYHOCTh TIPU OJMHAKOBON (DYHKIIMH CPaBHUBAEMBIX YCTPOWCTB

(xapakTepa BOCIPOM3BOJMMOIO JBWKCHUS, HECYIEH HArpy304HOM CrOCOOHO-

CTH) UMEET PsiJi MPEUMYIIIECTB:

1 JIpoGJieHre SHEPTeTHYECKOTO MOTOKA MPUBOJUT K YMEHBIIIEHUIO Pa3MEPOB
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U MacChl KaXJOTr0 W3 OJJIEMEHTOB WM 3BCHBECB IMApPAUICIIBHBIX BETBEH,
HO TPOUCXOJUT OITO HE MPOMOPIUOHATHLHO YMEHBIICHUIO HAarpy3ku, a B
Oosplliell Mepe Tak, Kak «cpabaTbiBaeT» MacuTaOHBIA 3GPEeKT — BIUSHHUE
pasMepoB 00BEKTa HAa HM3MEHECHHE XapaKTEPUCTHK COMPOTUBJICHHUS YCTAJIOCTH,
TPeHUS W W3HAIIMBAHUSA W T.I. UeM MEHbIE AWMAMETpP 3arOTOBKH, TEM BBIIIC
JIOCTUTaeMble MEXaHMUYECKHE CBOMCTBA MaTepuaia, TeM OOJIbIIe TEXHOJIOTHYe-
CKUX BO3MOXHOCTEH COBEPIIIEHCTBOBAHUS T'€OMETPUUECKON (POPMBI U TOUHO-
CTH €€ BOCIPOM3BEICHHUSA, a TaK)KE YMCHBIICHHS IIEPOXOBATOCTU. YMEHbIIIe-
HUE pPa3MEpPOB MPUBOJIUT K YMEHBIICHUIO JIMHEWHBIX CKOPOCTEH 3BEHBHEB M CKO-
pPOCTEH CKOJBKEHHUSA, YTO IO3BOJIICT YMCHBIINTh BHOPOAKTHBHOCTH CHCTEMBI,
Jierde pematbh npoOaeMbl BUOPO3AIIUThI, CHUXKATh MIOTEPU HA TPEHUE, BRIOUPATh
OoJsice parMoHaIbHBIC PENICHUS MOIIIUITHUKOB W YIUTOTHEHUH, 00eCIIeunBaTh
TrepMETUYHOCTh COCAMHEHUM U T.1I.

2 YMeHbIIEHUE pa3MepoB JETaIM MOXKET MPUBECTU K W3MEHEHHUIO CXEMBbI
€e HArpy)XeHHs M BO3MOXHOCTH HM3MEHCHHS TE€OMETPHUYECKOW (OpPMBI B
CTOPOHY €€ YIpOIIEeHUs — CpaBHHU, Hampumep, GopMy caTelIuTa B BHUIE
KOJIbIIa C 3YObsIMH ¢ (OpMOM OOBIMHOrO 3y0YaTOTO KOJIecCa, COASPIKAIIETO
00071, TUCK U CTYITHILY.

3 Uem MeHbIIIE pa3Mepsl AeTajei, TeM JIeTue OCYIeCTBUTh aBTOMATH3AIUIO
00paboTKH U COOpPKHU. B KOHEUHOM UTOTE€ CTOMMOCTh U3TOTOBJICHUSI HECKOJIBKUX
OJTHOTUITHBIX J€TaJICH WJIU AJIEMEHTOB MOXKET ObITh YMEHBIIIEHA IO CPABHEHUIO
CO CTOMMOCTBIO U3TOTOBJICHUS OJHOW KPYITHOU JETalu.

4 BapbUpoBaHHEM KOJUYECTBA JBHTATENICH, PEAYKTOPOB, COCIWHCHHHN B
OJTHOM CHCTEME MOKHO JOOMTHCS PAIMOHATBLHOTO UCIOIb30BaHUS YHUDUITUPO-
BAHHBIX, YK€ BBIITYCKAEMBIX COOPOUYHBIX CIMHUII, B T.4. UCIIOJIB3yEMbIX B JIPYTHX
CHCTEMaX.

NmeroTcss u Apyrue mpeuMyIecTBa MHOTOMOTOYHBIX CHUCTEM, HO B TO K€
BpeMs ClIeIyeT MPEIyNpeauTh YUTATENs, YTO JH000E HaIpaBlIeHHEe B KOHCTPYH-
pOBaHMM HE JIMIICHO HEAOCTATKOB, MOATOMY B KaXXJIOM KOHKPETHOM CIlydae

MHOT'OIIOTOYHYIO CHUCTCMY HYXHO pPaCCMAaTpPHUBATDL KaK aJII)TCpHaTI/IBHI:Jﬁ BapHUaHT

67



(WM BapuaHThI) OJHOMOTOYHON CHCTEME M BhIOMpaTh W3 HUX Haubosee MoJaXo-

JAIIUA JUTS PEIICHUS IOCTABJIEHHOW 3a/1a4M.

BOHPOCLI I CAMOKOHTPOJIsA

1 B yeMm cyTh nponecca NpoeKTUPOBAHUS ?

2 Kakue cTagny ¥ KakoBa MOCJIEI0BAaTEILHOCTD MpoIecca MPOSKTUPOBAHUSA?
3 JlaiiTe onpeneneHne KaTeropuu KOHCTPYUPOBAHHUE.

4 Ha30BUTE OCHOBHBIE IPUHLIUIIBI KOHCTPYUPOBAHMUS.

5 YTo ciy’)KUT OCHOBOM KOHCTPYUPOBAHUSA?

6 B uem CYyThb IpUHOUIIA «MHOTOIIOTOYHOCTSD IICpCaadn 3H€pFHH»?

3.3 TexHOIOTHYHOCTH MPOEKTHPYEMBbIX H3/1e/ T

KoHcTpyKkTOpBI, pazpabaThiBasi HOBOE M3J€NINE, B IEPBYIO OUEpPE/lb AYyMAroT
O TOM, M3 YEro M KakuM 00pa3oM OHO Oyner peanu3oBaHo. [Ipu Hamuuuu He-
CKOJIbKUX BapUaHTOB WCMOJIHEHUS, KaK MPaBUIIO, BhIOUpaJics Haubosee MpocToi
Y JemeBbld. [Ipy 3TOM KOHCTPYKIMS BCETIa HAXOJUTCS B HEPA3PBIBHOM CBS3U C
MaTepuajaMu U TEXHOJIOTHUEH.

Texnonoecuunocms — COBOKYIIHOCTh CBOMCTB KOHCTPYKLHMH, XapakKTe-
PU3YIOIIMX BO3MOXKHOCTh €€ peaM3allui, a TaKkKe MPUCIIOCOOICHHOCTh K IOy-
YEHUI0 MUHUMAJIBHBIX 3aTpaT MPHU MPOU3BOACTBE U SKCIUTyaTalluu ISl 33JIaHHBIX T10-
Ka3aTesiell KauecTBa, 0ObeMa BBIMYCKA M YCJIOBUI BBINOJHEHUS PaboT. YCIOBHO
PA3IMYAIOT TEXHOJIOTUYHOCTh U3TOTOBJIEHHS M IKCILTYaTallMOHHYIO TEXHOJIOTMYHOCTb.
K nocnenneld oTHOCAT peMOHTONPUTOTHOCTh, BOCCTAHABIMBAEMOCTh, IPUCTIOCOOIIEH-
HOCTh K Y€JIOBEKY, B TOM YHCJIE YI0OCTBO M O€30MaCHOCTh OOCITY>KUBAHUS U TpeOye-
MBI YPOBEHb TOATOTOBKH OOCITY>KMBAIOIIETO TMEpPCOHaNa, ASPUIMTHOCTP U HOPMBI
pPacxo0BaHUsl IKCILUTyaTallMOHHBIX MaTEpUajioB; CTENEHb BO3JCHCTBUS OOBEKTa Ha
OKPYKAIOLLYIO CPETy; BO3MOXHOCTY KOHCEPBALMHY, XPAHEHHS], TPAHCIIOPTUPOBAHUS U JP.

TexXHOJIOrMYHOCTh (I/ISFOTOBHGHI/ISI) YCJIOBHO pa3aCiIA0OT Ha TEXHOJIOTMYHOCTD JC-
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TaJIA ¥ TEXHOJIOTMYHOCTh COSTMHEHUS WM COOPOYHOMN €TMHHMIIBI, «YCIIOBHOY, TIOTOMY
Kak 00a 3TH BHJA HAaXOAATCS B HEpa3pbIBHOW CBs3U. OOIIMIl MOAX0 K BEIOOPY KOH-
CTPYKTUBHBIX PEIICHUM, UCXOJIS U3 JAHHOTO YCIIOBHSI, HE3aBUCUMO OT (DYHKIUH, TEX-
HOJIOTUW U MaTE€pPHUaoB — 910 NPOCHOMA 2eOMEempPUIECcKoll (hopmbl, NABHbIE Nepexo-
Obl OM 00HO20 NEMEHMA KOHCMPYKYUU K Opy2oMy U YHUuKayus (nosmopsemochiv)
a/leMeHmos, demaineli, COOPOUHbIX eOUHUY U AcPe2amos.

[Ipu BeIOOpE KOHCTPYKTUBHBIX PEIICHUHN JETAT KOHCTPYKTOP JOJDKEH OT Hava-
Jla 10 KOHI[a MPEJCTABIISATh MPOLECC €€ U3roToBIeHus. [Ipr 3TOM HY)>KHO CTPEMUTHCS
10 BO3MOYKHOCTU TPETyCMATPUBATh MUHUMAJIBHBIA 00bEM MEXaHHUYECKOW 0O0paboTKH
pe3anuem. Jlydine neranu W3rOTOBIATH JOCTaTOYHO TOYHO JIUTBEM, a €Ie JIydIle
ITaMIOBKOM. 3yObsi, pe3p0y U JIpyrue MoA0OHbIE 3JIEMEHTHI JdyHIlle MOoTy4aTh Haka-
ThIBAaHHEM, a HE HApE3aHUEM.

Coomeemcmeue MexHONO2UHECKO20 Npoyecca NPUHAMoMy Mamepuany obecre-
YHBAET BO3MOKHOCTb IMOJIyUEHUS 3a/IaHHBIX CBOMCTB MaTepraa.

Payuonanenas nocnedosamenviocnis. mexHono2U4eCKUX npoyeccos u onepayuti 00y-
CIIOBJIEHA KaK KOHCTPYKIIMEH W MaT€pHaJIOM U3JIeIusi, TaK M BEIOpAaHHBIMU CIIOco0a-
MU HW3roTOBNeHHA. llenecooOpa3Ho MpeaycMOTpeTh TeoMETpUYecKyro GopMy, s
BOCITPOM3BEICHUSI KOTOPO HEOOXOIMMO MUHHMMAIBHOE KOJIMYECTBO, MUHUMAJIbHOE
pa3HooOpa3ue MpOIECCOB M OMNEpalyii, 1 He JKeJaTeJIeH BO3BpaT K MpPeIIeCTBYIO-
MM BuaaMm obpadotku. Criemyer, HampuMep, TOMHHUTh, YTO TEPMHUUECKAsT WM XU-
MUKO-TepMUYEcKasi 00padoTKa, HAHECEHHE Ha TIOBEPXHOCTU MOKPHITUM, KaK MPaBUIIO,
MIPUBOIST K CHIOKEHUIO TOYHOCTH JIETAIUA U TPEOYIOT JOMOJIHUTEILHOM 00pabO0TK —
nuMoBaHMS, TOBOJIKU U T. II.

Eite ogHo HampaBiieHHe oOecrieueHHs TEXHOJIOTUYHOCTH COIPSKEHO C TMOsIBIIe-
HEEM HOBBIX MaTepHaioB, 00J1a/Ial0MX YHUKAILHBIMUA CBOWCTBAMH, PE€Yb HIIET O HEKO-
TOPBIX BU/IAX TIACTMACC U KOMITO3UIIMOHHBIX MaTEPUAIIOB.

Haubonee akTyaapbHBIM BOIIPOCOM COBPEMEHHOTO KOHCTPYWPOBAHHUS SIBIISICTCSI
obecrieueHre TEXHOJOTUYHOCTH COOpouHOM eauHuIbl. COOpKY aBTOMATH3HPOBATH
TpyJHEE BCETo, MO3TOMY CTOMMOCTbh PYYHBIX COOpPOYHBIX OIEpaluii 3aHUMAaeT BCe

60J'II>HIYI-O qacCTb U3 06Hleﬁ CTOMMOCTH HU3OCIIHA. He cnyqaﬁHo IMPOMBIIIJIICHHBIC KOM-
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MIAHWH CTPEMSITCS Pa3MECTUTh COOPOYHBIE TIPEATIPUATHS B paifoHax ¢ HanboJiee Jere-
BOI1 pabouei cuioil. B 3Toli ¢BsI3M Ha BCEX 3Tamax KOHCTPYHUPOBAHUS TPOIIECC COOPKH
JIOJKEH TPOTyMBIBATHCSI CAMBIM TIATETLHBIM 00pa3oM.

Ocnognbie npuembl obecnedeHuss PayUOHAILHOU COOPKU — MO 010YHOCMb KOH-
CMPYKYuu u npocmoma mpaeKmopuu OMHOCUMENbHO20 OGUNCEHUS U OMHOCU-

MmebHO20 OpUEeHmMUPOBARUA 6 npouecce COCOUHEHUA Oemaieil uu c60p01mb1x edunuu.

3.4 Kpacora u y106cTBO. JProHOMHKA

CymecTByIOT O0IIUe KPUTEPUH KPACOTHI, KOTOPBIE OJMHAKOBO BOCIIPHHUMA-
€T W TMOHUMAaeT JiIoOoi uenmoBek. CpaBHMM JIBa aBTOMOOWJIS C OJMHAKOBHIMU
BHCIITHAMHU OYEPTAHUSIMH, HO OJUH M3 HUX MMEET HEPOBHBIC CTHIKU DJIEMEHTOB M
OoJbIIME 3a30pbl MKy HUMU. HUKTO B 3TOM CiIydae HE CTaHET yTBEPKIaTh, YTO
OH TaK)Xe KpacwB, Kak U Apyroi. Uro kacaercs yaoOCTBa, TO MOHUMAHKE STOTO Ka-
YeCTBa JIOCTYITHO KaXXIOMY, KTO UCTIONIb3YeT KOHKPETHOE U3NIeNue. [ tasHble Kpumepuu
Kpacomoi.

2. BzaumocooTBeTcTBUE (HEpa3phIiBHAS CBSI3b) GOPMBI, PYHKIIUU U COJCPIKAHUS
(BHYTPEHHETO CTPOCHUS).
3. EMuHCTBO U 11€7I0CTHOCTH KOMITO3UIIUH.

YTOoOBI B MOJTHOM MEPE yAOBICTBOPSATH 3TUM KPUTEPHUSAM, HYKHO 1M03a00THTH-
Csl O COBEPIICHCTBE KaK COJIEpKaHUsI, TaK U (DOPMBI.

Ecnm xakoe-mbo m3zenvie B JEWCTBUTEILHOCTH CIIOCOOHO BBITIONHATH OIMpE/e-
JICHHbIC (PYHKIIUY W/WIK €CJI OHO 00JIaaeT JOCTAaTOYHOM MPOYHOCTHIO U YCTOMYHBO-
CTBIO, M €CJTH OHO CITIOCOOHO JIBUTATHCS C OOJBIION CKOPOCTHIO U T. [I., TO €0 opma
TIOJDKHA BBITJISIZICTE COOTBETCTBEHHO ATUM (DYHKITHSIM.

Komnosuyus — smo ceoeco pooa cmpoeHnue, cmpykmypa, KOMROHOBKA, CU-
cmema 83aumocsszeli nemenmos. YeaoBek 4yBCTBYET HEYy100CTBO:

« KOTJIa €My HE TOHSTEH 3aMBICENT 3TOTO CTPOCHHMS, HAIpUMEp, KOr/a MMEET MECTO
OeccruCTeMHOE HArpPOMOJXKJICHUE JJIEMEHTOB (peub HAET HE O (PU3MUYECKHUX, a O

3pUTEIBHO BOCIPUHUMAEMBIX KAaTETOPUSIX);
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« KOI'JIa PaCcCEHBAETCS] BHUMAHUE, YyBCTBYETCSl TTOJJUMHEHHOCTh 3JIEMEHTOB JIBYM WM
OoJiee 3aMbICIaM;
o KOTJIa KaXKJIbII U3 3JIEMEHTOB BBIIVISIUT U30JIMPOBAHHBIM, OTOPBAaHHBIM OJIUH OT JIPYrOro;
« KOTJIa HE SICHO KaKOM U3 2JIEMEHTOB IJIaBHBIM, a KAKME HAXOAATCS B IOJUUHEHUH U T. IL

UenoBeKy HE HpaBUTCS OTCYTCTBHE JIOTMKM M cUCTeMbl. He Bcerma 3To MOXKHO
MOHATH, a TeM 00JIee CO3/1aTh CUCTEMY, 3PUTEIILHO MOHATYI0 MU BOCHPUHUMAEMYIO
Kak eauHoe 1ienoe. He ciydaitHo pabota nu3aitHepa BBICOKO IICHUTCS 32 PYOSKOM.
B 10 ke BpeMs pa3pabaThiBaTh KOHCTPYKIHUIO OTAEIBHO OT (DOPMUPOBAHISI BHEIITHETO
BUJIA HEJb3sl, TAK KaK HUKAKOE YKpAIllaTeIhCTBO HE MCIPABUT IUIOXOE COJIEP’KaHUE,
TaK e KaKk W caMOro COJICp)KaHUs €lle HEeJOCTaTOYHO, YTOObI €ro OJHO3HAYHO BOC-
MPUHUMATH KaK KPACUBYIO BEILIb.

Crnenytolliee 04eHb IpPEBHEE MPABUIO — BJIEMEHTHI HOJDKHBI OBITh cousmepu-
Mbl Y, B YaCTHOCTH, NOOYUHEHbl onpedeneHHol nponopyuu. Pedb uiaeT B OCHOBHOM O
pa3Mepax, HO OTHOCUTCS 3TO TakK€ K JAPYTUM CPEJICTBAM BbIPA3UTEIILHOCTHU, HAIIPH-
MEp K eeomempudeckoll ghopme, penvey, ysemy u oaxce ceemomenu. Bbl HUKOTIA HE
3ayMBIBAJIMCh, [I0YEMY BBICOTA W IIMPUHA CTPAHUIbI, KAPTUHBI, OKOHHOT'O MpOeMa
OY€Hb YaCTO COOTBETCTBYIOT OTHOIICHUIO 3/2 v 2/3, HO IOYTH HUKOT/IA HE JIENa0T
KBaJ[paTHBIMU. 3]7IeCh HE OyJieM BNIaBaThCsl B PACCYKICHHS, IOYEMY TaKO€ COOTHO-
HIEHUE, a €r0 HA3bIBAKOT «30JIOTHIM CEUYEHUEM», OYEHb YacTO UCMHOJIb3YIOT. Cy-
IECTBYET OYE€Hb MHOT'0 OOBSICHEHHH TakKoro poja, OTMETUM TOJBKO, YTO
MMEHHO «30JI0TO€ CEYEHHE» I03BOJISIET CO3[aBaTh MPEIMETHl BOCIHPUHUMAE-
Mble, KaK copa3mepHbie. Ero onpeaenstoT TakuM o0pa3oM: 1[eJI0€ a OTHOCUTCS
K 4acTy b, Kak 4acTh OTHOCUTCS K Pa3HOCTH MEK]Y LEJbIM M YacThIO.

«30JI0TOE CEYEHUE» XapaKTepU3yeTcsl CleAyroluM psaaoM BeauuuH: 0,382:
0,618: 1,000: 1,618: 2,618 u T. A.

Brimen3nokeHHOE HE HYKHO BOCOPUHUMATh KaK JIOTMY, TaK KaK B OTJIH-
Yhe OT apXUTEKTYpHI 3J[aHUM B MalIMHAX OYE€Hb TPYAHO (HOPMY MOITUYUHUTH
JaHHOMY DSy, HO 00€CIeYUTh MPONOPIUOHAIBHOCTE (OPMBI CTOUT B JIIOOOM
ciydae.

3p20H0]|/luKCl — OTO HAayKa, BOSHUKIIAA Ha CTBIKEC TCXHHUYCCKHUX HAYK, IICHU-
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X0J0oTuH, (PU3UOJIOTUN U TUTUEHBI. B HEll UCMOJIB3yIOTCS JaHHBIE aHATOMUH,
OMOMEXaHUKHU, TOKCHKOJOTHH, AHTPONOMETpHHU, OMOodDHU3MKU. DProHOMHKA
u3ydyaeT PyHKIIMOHAJIbHbIE BO3MOXHOCTH U OCOOCHHOCTU YE€JOBEKa B TPYJIO-
BBIX MPOIECCAX C LENbI0 CO3/IaHMs ONTUMAIBHBIX YCJIOBHUH, 00eCcmeunBarOIIUX
BBICOKYIO MPOU3BOJUTEIBHOCTh U OTKPBHIBAIOIIMX BO3MOXKHOCTH JJISI MHTEJI-
JEKTYaJIbHOTO U (PU3UYECKOTO Pa3BUTHSL.

OpeoHomuka 3aHUMAemcs CedyiouuMu npooiemamu.

* onTUMU3aNKen Gu3nYecKoil cpeipl Ha MPOU3BOICTBE;

* KOHCTPYMPOBAHHMEM CPEACTB MHIWKAIMK (CBETOBas, I[BETOBAs, 3BYKOBas CHT-
HaJlM3alus; JIUIEBbIe YacTH MPUOOPOB IIKaJ, CHMBOJUYECKHE M300paKeHUs
yIpaBisgeMbIX 00BEKTOB Ha MaHeNAX, HHPpOpMalue, HampuMep, B BUJIE MHE-
MOCXEM U T. 11.);

* KOHCTPYUPOBAHHEM OPTAHOB yIIPABIICHUS;

* KOMIIOHOBKOM MMOCTOB yNpaBJICHUS;

* opra"uzaiuei paboyux MecT.

KonnenrtyansHo »proHomudeckue TpeOOBaHHUS MPU KOHCTPYHUPOBAHUH
MalllMH MOXHO C(HOPMYJIUPOBATh TaK: MAKCUMYM GHUMAHUS K YelOBEKy uepe3s
KOHCMPYKYUIO MEXHUYECKO20 CPeocmaa u (hopmuposanue okpyicarouel cpeovl Ha
npouszeoocmae.

Y4eT J3proHOMHYECKUX TpeOOBaHWU TPH CO3AAHUU TEXHHUKU TO3BOJSET
Hanbonee >PGHEKTUBHO (DYHKIIMOHUPOBATH CUCTEME YEJIOBEK — TEXHHKA —
cpena, T.e. MPM MHUHUMAJIBLHOM PAacXoJlie PEeCypcoB dYeloBeKa (Bpems, YPOBEHb
(U3UOIOTHIECKOTO W TICUXOJIOTHYECKOTO HaIpsDKEHUs, 3A0POBHE) MOIYydYaTh
MaKCUMyM YJIOBJIETBOPEHHOCTH cojiepkaHueM Tpyna. Eciu He obecrniedeHbl
HAWUJTy4IlIAe yCIOBUS B3aUMOJCHCTBHS YEOBEKA C TEXHUKOM, TO BPSI U MOXK-
HO PacCUYUTHIBATh Ha JOCTHIXKCHUE dKOHOMHUYECKOTro 3(ddexra. OmpT mokasan,
910 10 30% mpoekTHOU d(PHEKTUBHOCTH TEXHUKH HE peanu3yeTcss B MpoIlecce
DKCIUTyaTallid, €CIIA MPU CO3JaHUHM MAaIlUHBI HE YUUTHIBAETCS YI0OCTBO pabo-

TAIOMIETO C HEU YEIOBEKA.
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Coznanue HepalMOHAIbHBIX U HEYJAOOHBIX B YIPABICHUH U OOCITYKUBAHUH
MallMH 4 00OpyJOBaHMS BJIEUET 3a COOOW cepbe3Hble COIMAIbHBIE MOCIHE-
ctBusl. Tpymsmecs, 0cOOEHHO MOJIOJIEKb, HEOXOTHO PA0OTAIOT HA TPAKTOpax, CTaH-
Kax M Jpyrux MalldHax, €cy He 00ecreueHbl HOpMalIbHbIE YCIOBUS A7 O€3011aCHOTO
Y IPUBJIEKATEILHOTO TPY/AA.

I'maBHast 3amaya Ha CTaguM KOMIIO3ULIMOHHO-KOHCTPYKTOPCKOIO CHHTE3a -
PACKpPBITh ¥ IPUBECTH B JICHCTBUE CBSI3b MEXKAY BCEMH 3JIEMEHTaMH U LIEIbIM B TeX-
HHYECKOM M 3CTETHUECKOM acriekTax. Ha aTom sTtare mpoucxonuT HeNpepbIBHOE UH-
TeTpuUpoBaHUe (OPMBI: CO3AAI0T 00BEMHO-TIPOCTPAHCTBEHHBIE (POPMBI, BBISIBISAIOT pa-
Ooume 30HbI, (PYHKIIMOHATBHBIE OCH, YIUTHIBAIOT KOHCTPYKTHBHBIE, TEXHOJIOTHUYECKHE,
HPrOHOMHUUYECKUE U SKOHOMHYECKHE TPeOOBaHUS. XyA0KHUK-KOHCTPYKTOp rpadu-
YECKHU WU CKYJIBNTYPHO (QUKCHUPYET CBOM ujeu. [Ipu 3TOM BBISBISETCS TIACTH-
yecKasi XapaKTepUCTHKa 00bEKTa, 3aMbIcel (POPMBbI CTAHOBUTCS 3PUMBIM.

Hanee ciaengyeT npoBepka u orpadoTka Gopmbl. Popma npoBepseTCs 4yB-
CTBOM U TOYHBIM pacueToM. Kaxkyto AeTanb yBS3BIBAIOT ¢ 0OIMMUM aHCcaMOiieM
0 MHOTMM HampaBJICHUSIM: ONpPEAECIAI0T MaclITaOHble OTHOIICHUS, pUTMHUYE-
CKHE€ XapaKTePUCTUKU OOBEKTOB B PA3JIMUYHBIX PaKypcax W yJaJICHHSX, BbIpa3u-
TeNbHOCTh, HH(OPMATUBHBIC KauecTBa U T. 1. [IpoBepsoT Takxke 1BETODAKTYp-
HbI€ PEILICHUS.

[ocne MOBOKH U UCTIBITAHUSI OTIBITHO-TIPOMBIIIICHHBIN 00pasell yTBep:KaaeTcs U
CIIY’KUT 3TaJIOHOM IMPU KOPPEKTUPOBAHUH PAbOUMX YepTExel Ui CEpUHHOIO Mpou3-
BOJZICTBA.

[TocnenoBaTenbHOCT CO3IaHKSI HOBOT'O M3/IETIHS IIpeicTaBiieHa Ha puc. 3.1.
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Pucynok 3.1 — [puHimnuanbsHast cxema Mmpolecca Co31aHus HOBOTO W3/1eHs

Bonpocsl 1151 CaMOKOHTPOJISA

1 B kakux ciayyasix KOHCTPYKTOpP AOJDKEH IymMaTh O KaTETOPHSIX «KpacoTa» H
«ynoo6ctBo»? [losicHuTe 3TO HA MPUMEPE 3HAKOMOU BaM TEXHUKH.

2 B 4eM cyTh KaTerOpUU «KOMIIO3HUILIHSD)?

3 Kak Bbl HOHMMAaETe MPUHIIMIT «30JI0TOE CEUCHUE»?

4 TTpoKOMMEHTHPYHTE CYyTh CXeMBbI Ha puc. 3.1.

5 B uem cyTh 3proHOMHMKHU IIPU KOHCTPYUPOBAHUH MAIlIUH?
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3.5 IIpuHUMIIBI HHHOBALMOHHOTO MPOEKTHPOBAHHUSA

CrnoxuBIIasics B OTEYECTBEHHBIX By3aX MPaKTHKa Y4eOHOTO MPOCKTUPOBAHUS Ta-
KOBa, YTO, KaK MPABWJIO, CTY/ICHTY TPEAJIaracTcs 3aaada ¢ W3BECTHBIM perieHueM. B
CaMOM Jiefie, IIUPOKO MPUMEHSIEMbIE TIPU KyPCOBOM M JIMTUIOMHOM IMPOEKTHPOBAHUA
pacyeTHbIe METOJMKHU TPEACTABISIOT COO0H MO CYIIECTBY OOIIME PEIICHHS H3BECT-
HBIX 3a7a4. Ecim Kk 3ToMy 100aBHUTh, YTO HEPEAKO B TAKMX MPOEKTaX aHAIM3 Mpeodia-
JIaeT HaJl CHHTE30M M YTO BMECTO CUCTEMHOI'0 paCCMOTPEHUS KYIbTUBUPYETCS Y3KOC-
MEIUATBHBIA TTOX0/I, TO CTAHOBUTCS OYCBHIHBIM 3aBEIOMO PYTHHHBIN, HETBOpUC-
CKHI XapaKTep TUTIOBBIX YUCOHBIX MTPOCKTOB.

['maBHasi 0COOEHHOCTH WHHOBAIIMOHHOTO TMPOSKTUPOBAHMS COCTOUT B TOM, YTO
OHO BCET/Ia OMHUPAETCS HAa HOBYIO HJICIO MPOEKTHPYEMOTO M3JICTHSI WM TIpoliecca —
TO, YTO MHAUE MPUHSATO HA3bIBATh MPOESKTUPOBAHKMEM Ha ypoBHE H300peTenus. C apy-
rOil CTOPOHBI, COBPEMEHHBIE KOMITHIOTEPHBIE TEXHOJIOTUH IMO3BOJIIOT TOYTH ITOJHO-
CTBIO ABTOMATH3HMPOBATh PYTHHHYIO 4YacTh paboThl. [loATOMYy TBOpYECKHI TOIXO.
371ech HacyIHo HeoOxoauM. C 3TUM, B CBOIO OYepe/ib, CBA3aHa HEOOXOIUMOCTb IO~
TOTOBKH TIPOCKTHPOBITUKOB HOBOTO THTIA.

B umxenepHOM cOOOIIIECTBE MOKHO BBIICTIUTB: a) HOBATOPOB, KOTOPHIE BbIJIBU-
ral0T HOBBIC UJIEH, OMPEICIISIONINE B KAaKOW-TO MEpe X0/ Pa3BUTHS JTAHHOTO KJacca
TEXHUYECKUX CUCTEM HWJIU JaKe OTpaciiv; 0) pa3paboTUYMKOB, KOTOPbIE OEPYyT 3a OCHO-
By MpEJIOkKEHNsI HOBAaTOPOB, MPOJIYMBIBAIOT MX J0 KOHIIA U TIPeoOpasyroT B Gopmy,
MIPUTOTHYIO JIJIS TPAKTUYECKOW pealTi3alliy; B) UCTIOIHUTENICH; T) HHEPTHBIC dJIeMEH-
ToL. JlaHHAS MHGOpPMAIIMS UMEET 1eTh HAPaBUTh CTYJICHTOB Ha TO, YTOOBI OHU OBLIH
CKJIOHHBI TIOTIACTh B TIEPBBIC IBE KATETOPUH.

OcCHOBHBIC 3TaIlbl POIIECCa MHHOBAIMOHHOTO TPOSKTHPOBAHUS HE OCOOCHHO
3aBUCST OT CTETICHU CJIOKHOCTH MJIHM BHJIA MPOEKTA (TEXHUYECKUX, OPTaHU3AIMOHHBIX,
YIPaBIICHUYECKUX, XYJ0KECTBEHHBIX U T.1.). [Ipu pemennn mro00# 3a1a4u MpOSKTH-
poBaHMS HEOOXOIUMO OIPEICICHHOE COYCTaHNE MHTYHIIUU M JIOTHKH, HO ITYTH TaKO-
TO COYETaHWUS MHTYUTUBHOTO C JIOTUYECKUM HE YCTAHOBIICHBI U BPSIT JIM UX MOXKHO

YCTaHOBUTDH B 06H_ICM BHUAC, B OTPBIBC OT KOHKpGTHOﬁ 3ala4i 1 KOHKPETHOIO 4€JIOBCKA.

75



OHM 3aBHCAT OT TOTO, KaKOE€ KOJMYECTBO MH(OPMAIIUM MUMEETCS B PACTIOPSHKEHUA
MPOCKTUPOBIIHKA, & TAKXKE OT €r0 TBOPUCCKON KBATU(PHUKAIN U OTIHITA.

HayuHo-TexHuueckuii rmporpecc, KOTOpbIid NPU3HAaH BO BCEM MHUPE KaK Ba)KHEM-
A (paKTOp SIKOHOMHUYECKOTO Pa3BHUTHS, BCE YaIlle B HACTOAIIEE BPEMSI CBS3BIBAIOT C
TIOHSITUEM UHHOBAYUOHHO20 npoyecca (TIPoLiecca HOBOBBEICHUM ), KOTOPBI 00beIMHSET
HayKy, TEXHUKY, SKOHOMHUKY M MEHEIKMEHT, PaCIIPOCTPAHSIACH OT 3apPOKACHUS UICH
JI0 €€ MPAKTUIECKOr0 BOIUIONICHUS] 1 KOMMEPUYECKON peann3aiuu. Ero 1einb coCTOUT B
CO3/TAaHMU TOTO WJIA MHOTO HOBIIECTBA (M3/1EIMS WIN YCIYTH), CHIOCOOHOTO YOBIETBO-
PUTh KakKyro-TMOO peasibHyl0, OOILIECTBEHHYIO WM HWHAMBHUIYAIbHYIO, MOTPEOHOCTD
WK skenianue. IHHOBAIIMOHHBIN MPOIECC OPTaHUYHO BKJIFOYACT HAPSTY C COOCTBEHHO
UHIHCEHEPHBIM NPOEKMUPOBAHUEM CUCTEM TAKKE U NPUHSMUE YIPAGICHYECKUX DEULEHU.

OcHogHble 3mansl UHHOBAYUOHHO20 npoekmuposanus. Tlpouecc uxHoeayuonnozo
NPOEKMUPOBAHLUs, KOTOPOE 3aKITI0UACTCS B peueHuU CUCIEeMHbIX 3a0ay, COCTOUT U3 psijia
9TArOB MPE/ICTABICHHBIX B B OJIOK-cXeMbl (puc. 3.2).

L]env npoexmuposanusi MOXKET ObITh 3aJJaHa WM OHA MOXET CHOPMUPOBATHCS B
KOHTEKCTe Apyrux pador. Llems MHHOBAIMOHHOTO MpoeKTa (GopMyIHupyeTcs: Ooliee
IIUPOKO, YEM TIPU TPATUIIMOHHOM MHKEHEPHOM MTPOSKTUPOBAHUU. DTO MOXKET OBITh,
HarnpuMep, pa3paboTKa, HPOU3BOACTBO M pealin3allusi HEKOETO W3/ENus, MoACKa3aH-
Has OyaylIMMU TOTPEOUTENSIMU WIJIM BBISBIIEHHAST MAaPKETUHTOBBIMHU UCCIICIOBAHU-
AMHU. Y SICHEHUE 1M O3HAYaeT NTyOOKOe OCO3HAHUE OXKHIAEMOT0 pe3yJibTaTa MpOeK-
TUPOBAHUS.

Ha arame BbiOOpa myTH JOCTHKEHUSI TIOCTaBICHHOM 1IEIM JI0JKHA ObITh ChopMy-
JMpOBaHa KOHKpETHas pobsieMa, KoTopast JOJbKHA OBITh JIJIsl TOTO peIeHa.

Cremyronumii BKHEHUITIHIA dTall KAaCaeTCsl 2eHepUposarus uoeu peuierus mpoosie-
MbI, OT Ka4eCTBa KOTOPOW B 3HAUMTEJILHOW CTEIIEHU 3aBHCHUT KAa4eCTBO IMOKa €Ie He
HAUJICHHOTO pEUICHUs. DOJBIIMHCTBO UJIEH, NPUXOAAIIMX B TOJIOBY HAa 3TOM
sTamne, caadblie, HEKOTOPhIC UJIEM — TMOJYYIle, HO MOTYT MOSBUTHCS TaK¥Ke He-

CKOJIBKO IMO-HACTOAIIEMY XOPOIINX I/Illefl H, BOBMOXXHO, OJHA-ABC BbIIAIOIINCCA.
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DOpMYTHPOBAHHE U YACHCHHC
LICIH NPOCKTHPOBAHHA

.

Boibop nyTH AOCTHKCHUSA Le-
nu (nocTaHOBKA NpobneMs)

'

DOpPMYIHPOBIHUE HACH PELICHHSA

npobnemst

v

HHxCHepHBIH aHanu3

r

Konxperusauus pemenns

v

TMpounisoacrso

v

PacnipeacncHue. cObIT ¥ Hc-
NOMb30BAHUE

JOJDKHBI OBITH OTCCSTHEL.

PI/ICYHOK 3.2 — OcCHOBHBIE dTaNbI HWHHOBAIIMOHHOT'O MPOCKTUPOBAHUA

Brigarouiasicss uues xapakTepu3yeTcs, BO-TEPBBIX, LEJIbHOCThIO WM 3a-
KOHUYEHHOCThI0. Tak, eciiv 3TO ujesl MpoyKTa, TO OHA JOJKHA OXBAaThIBATh TaK-
K€ ero pbIHOK, YIAKOBKY U pekiaMy. Bo-BTOpbIX, Takas ujes OTIMYAECTCS OpH-
FUHAJIBHOCTHIO, T.€. HOBU3HOU. B-TpeThux, OHa mpocTa, T.€. JOCTYMHA JJIsi TOHU-
MaHUs. J{JIs1 OLIEHKH MU MO ATOMY MTOKA3aTeJF0 MOXKHO MOMBITATHCA BBIPA3UTH
ee cHavana B 50-tu, a 3aTteM B 25-Tu u 12-Tu cioBax. HakoHell, B-4eTBEpPTHIX,
ujes JoJKHA ObITh IPUBJIEKATEIBHOMN JJIs1 MOTPEOUTEIIS.

[Inoxue u MMOCPCACTBCHHLIC HACHU HC CTOAT I[aHBHeI;'IIHeFO PaCcCMOTPCHUA H

XOpOHII/IC K€ M BbIAAIOIIUECS UACH 3aCIIYKUBAIOT JOMOJTHUTCIbHOI'O BHUMAHHWS U
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JIOJDKHBI OBITH TIOABEPTHYTHl UHICEHEPHOM) AHAAU3y C TENbI0 MX JEeTalbHOU
popabOTKH U onTUMH3anuu. Ha 3ToM 3Tamne onpenensroT 3a1a4yu 1 IUIaH aHaJIH-
3a, CTPOSIT HEOOXOIUMBIC MOJIEIH, BBIOTHIIOT ONTHMHU3AIMOHHBIC U JIp. pacde-
ThI, OIEHUBAIOT AJIHTCPHATHUBHBIC PEIICHUS W JEIAI0T OKOHYATEIbHBIH BBIOOP.
BEITTOTHAIOT Ousaiin N3aEIUN.

Konkpemuzayus nonyuennoeo peuienuss 03Ha4aeT €ro repepadoTKy ¢ yU4ETOM [IPOU3-
BOJICTBEHHBIX BO3MOXKHOCTEH MAHHOTO MPeAnpusTHsi. OCYIeCTBISCTCS TEXHOIOTHYC-
CKasl TIOJIT0TOBKA IMPOM3BO/ICTBA.

Ha stane npouszsoocmea permaiorcs crieriuuuecKkue 3a0ad opeanu3ayuu u me-
HeocMenma.

Pacnpeodenenue u covim npodykyuu TpeOyIOT MPOBEAEHNS MAPKETUHITOBOW KOMTIa-
HUM, B OCHOBY KOTOPOM OBbUTH IMOJIOKEHBI UACW U3/ICIUIA WM YCIIYT, & TAKXKE PeKJIaM-
HbIC UJICH.

Onpedenenue u knaccuguxayus meopdeckux 3aoa4. Hambonee oOiiee onpene-
JICHHUE TaKOBO, UTO MBOPYECKOU sAsIsAemcs aobas 3aoaua (npobrema), 8 Komopou co-
oepoicumcs npomusopedue (KOHGIUKM, paspule) mexicoy mem, 4mo OaHo, U mem, Ye2o
HeobxXo0uMo docmuub (Hatimu, 00KA3ame, OOBACHUMb, CO30AMb, YCOBEPUICHCMBOBAND,
0bpabomam, nepemecmums U n.o.).

B sTOM cMmbIcnie Besikast paHee HEeW3BECTHas CYyObEKTy 3amada OyneT Ui HEero
TBOPUYECKOM, €CJIU, KOHEUHO, HET OYEBUIHOM (UJIH JIETKO JIOTUYECKH BBIBOJIUMOI) CBSI-
31 MEXTy JTAaHHBIMUA 1 HEU3BECTHBIM.

TBopueckue 3a1aun MOryT UMeTh PopMy npeomemmuwix (MaTrematuka, pusrka u
T.J.), UCCEO0B8AMENLCKUX B JTIOOOM 00JIaCTH HAYKH, a TAKXKE U300pemamenbCkKux 3a-
0ay 8 odonacmu MexHUKU, IKOHOMUKU, MEHEOHCMEHMA, NPEONPUHUMAMETLCEA U T.]1.

Pemenue uccnenoBarenbCKux (M300pETATENILCKUX) 3a7ad BEAYT K OMKDbIMUAM
SIBJICHUH, 3aKOHOB H, BOOOIIE, BCEMY TOMY, YTO Y€ CYIIIECTBOBAJIO, HO HE OBLIO U3-
BECTHO.

N3o00peraTenbCcKkue 3a/1a9u B TEXHUKE YCIOBHO Pa3CIIAIOT Ha TATh YPOBHEH.

Ilepeuvlii yposenwv. Perienne Takux 3ajad HE CBSA3aHO C YCTPAHEHUEM mexHuue-

CKUX npomueopeyuti U CONPOBOXKIAETCS MeNbualiMu n3o0perenusiMu. Cpencrsa
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pelIeHus] HaXOoJITCs B MpeAenax AaHHOM y3KOW O0NacTH TEeXHHKH. 3aJadd 3TOro
YPOBHS — PYTHHHO-KOHCTPYKTOPCKHUE, MaJI0 OTHOCSIIMECS K N300pETaTEIIbCTRY.

Bmopou ypoeens. 3anaun ¢ TEXHUYECKMMH NPOTUBOPEUYHUSIMH, KOTOPBIE JIETKO
IIPEOA0JIEBAKOTCS C TIOMOIIBIO METOOB, U3BECTHBIX 110 MPUMEHEHUIO B JTAHHOW OT-
paciu. OTBETHI K 33]ja4aM 3TOrO YPOBHS — MEJIKHUE U300pETEHHUSI.

Tpemuii yposenw. [IpoTBOpEUne 1 Croco0 €ro pazpenieHus] HaXoIuTcs B Mpe-
Jiesiax OHOM oOnacTu Hayku. Tak, MexaHW4ecKas 3ajadya pelaercsi ¢ IpuMeHECHHEM
CHoco00B, U3BECTHBIX B MeXaHUKe. B utore — cpegHee nzo0pereHUe.

Hemeepmuiii yposensb. CUHTE3UPYETCS] HOBAas TEXHUYECKAs CUCTEMA ITyTEM
pa3peleHusl TEXHUYECKUX MPOTUBOPEUHIA, MPUCYIUX €€ MPOTOTHILY — CTapOd CH-
creMe. [IpoTuBOpeunst ycTpaHAIOTCS CpeCTBaMU, TOAYAC TAIEKO BBIXOIAIIMMU 32
npeaensl TO 00JIacTH HayKH, B KOTOPOl OHU OTHOCSATCS (Tak, MEXxaHU4ecKas 3a-
Jlaya periaeTcsi ¢ MPUMEHEHHEM CIIOCO00B, U3BECTHBIX B XuMuM). [IpuHiun nei-
CTBHSI MCXOJHON CHCTEMBI MOXET OBbITh M3MCHEH KOPEHHBIM 00pa3oM, HaIlpu-
Mep, MUCMOJb30BaH MajloU3BECTHBIN 3Q(EKT uin siBeHue. Pezynbrar — KpymnHoe
H300peTeHuUE.

Ilamuiii yposens. I300peTaTenbCcKas CUTyalus NPeACTaBIsIeT COO0M CIIOXK-
HoOe neperieTeHre npoodsieM. Hepenko 3amgaua pemnaercs ¢ BbIXOJOM 3a IPaHb W3-
BecTHOro. [loaTOMY (CHauana HyX HO CAelaTh OTKPBITHE, a MMOTOM, OMHPAACh HA
HOBO€ 3HAHME, pelaTh H300peTaTeNbCKyl0 3a7ady. Pe3ynbTaToM MOXET ObITh
KpyIHeHIee n300peTeHue.

Oco0eHHOCTh M300peTaTeNbCKUX 3a7ad BBICOKMX YpOBHEH, a, clegoBa-
TEJIBbHO, W 3a/1a4 MHHOBAIIMOHHOT'O MTPOEKTUPOBAHUS COCTOUT B TOM, UTO Kaxias
MMEET HE €IMHCTBEHHOE, 3 MHOXECTBO INPUEMJIEMBIX PEIICHUI. 3aadyd TaKOro
pPO/ia HA3bIBAIOTCS IUBEPreHTHBIMU U TPEOYIOT TBOPUYECKOIO MOJX0/1a K HAXOX 1 e-
HUIO PELICHUM.

Obwas xapakmepucmuxa npoyecca peuleHusi KOHCMpPYKmMOpCKou (u3o0pe-
mamenbCKoll) 3a0auy TO CBUIETENBCTBAM psla BbIAAIOLIMXCS M300perareneil u
YUEHBIX U BKIIFOYAET CIEAYIOUIUE NSATh OCHOBHBIX 3TAIOB.

Oman 1. Iloocomoska. dopmynupoBaHue (IMOCTAaHOBKA) 3aJlayH, OCYIIECTB-
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JsieMoe, Kak MpaBuio, MyTeM aHaln3a UCXOIHOM mpoOiaemMHoN cutyanuu. B xone
aHaJIM3a CUTYaIUIO0 PaCWICHSIOT Ha danHOe (M3BECTHOE) U uckomoe (HEU3BECTHOE),
SBJISIONIMECS TJIAaBHBIMU 3JIEMEHTaMM 3a/iauu. Ee pelieHue Torjga coCTOUT B COOT-
HECEHUU YCJIOBHI 33J1auM ¢ €€ TpeOOBaHUAMU (B pa3peliEHUH NPOTUBOPEUHS TOTO
Wi uHoro Bujaa). Hakorenue u MmoOUnu3aius 3HaHUM.

Oman 2. Konyenmpayus unmeniexmyaniohslx ycuauti. YopHas padoTa c 1e-
JIbIO MOJYYUTh pelieHue. Vcrnonab30BaHue 268pucmuieckux npuemos, IpeIMeTHbIX
U METOJIMYECKUX, JJIs TeHepUpOBaHus uaeu peuieHus. [IlpumeHenne ncuxonoeuue-
CKUX, NepeOOPHbIX UNU ANOPUMMULECKUX Memo008 akmusuzayuu moiunenus. Vc-
M0JIb30BAHNE SMOLMOHAIBHOTO (paKTOpa.

Oman 3. llepeoviuxa (unkybayuorHwiti nepuod). Ilepnoa yMCTBEHHOTO OT-
JIbIXa MOCPEACTBOM IMPEKpAIICHUs CO3HATENbHBIX YCWINK MO PELICHUIO 3a/JayuH.
BxitoueHue paboThl nodco3Hanusi i CBOCOOPA3HOTO BBIHAIIMBAHUS HJIEH pe-
HICHUS.

Oman 4. O3apenue (uncaiid). BHe3anmHoe NpOABMKEHHUE BIIEpE B PEIICHUM 3a-
Ja4M IMyTeM HaXO0KJICHUS HOBOM MM BUAOU3MEHEHUS YK€ U3BECTHOU UIICH.

Oman 5. 3asepuienue npoyecca peuterus.

Ilpo6nemovl npoexmmuoit deamenvrnocmu. 1lpu pa3paboTKe MPOEKTa Ha CO-
3JaHUE€ HOBOTO W3JIEJUs OYEHb BAXKHBI TaKW€ METOJbl, KaK MPOTHO3UPOBAHUE,
CTPYKTYpPUPOBaHWE CHUHTE3a U MPUHSATHUS PEIICHUM, OJTHAKO OHM HE BCErjaa AaroT
JIOJDKHOE TIeJIOCTHOE TPEJCTABICHUE O TEXHUYECKOM OOBEKTE, KOTOPOro MOKa
HeT. Jlaske caMble MpuBJEKaTeIbHBIE MOAX0/Abl K T€HEpPAIIMU BapUaHTOB TEXHUYE-
CKUX OOBEKTOB C IMOMOIILI0 COBPEMEHHOM KOMITBIOTEPHON TEXHUKH TOKa HE CPaBHU-
MBI C BO3MOXXHOCTSIMU CO3HAHUS BEICOKOKBAUTU(HUITMPOBAHHOTO MPOQecCHoHaa.

[lenocTHYIO CTPYKTYPY, KOTOpasi MOJICIUPYET B COBHAHUU MTPOCKTHPOBIIHMKA
OOBEKT MPENICTOAIIEH TPOCKTHON NESITEIHHOCTH TPYAHO OMHUCATH Ja)e BepOasIb-
HO, HE TOBOPS O MPEJICTABICHUHU Yero-JIr00 MoJ0OHOTO CPECTBAMHU KOMIIBIOTEP-
HOM TEXHUKH.

[podeccronan B JaHHOM BUZE NEITEIHLHOCTH 00JIa1aeT 3HAUUTEIHHO OOJBIIMMHI

BO3MOXHOCTSAMHU, HCKCIIM BCC KOMIIBIOTCPU3UPOBAHHOC OKPYXXCHHC, BKJIIOYas CIIC-
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[[MAJTUCTOB K HEMY MPUCTABIICHHBIX.

PaHHue cTanny NpoeKTHOM IeSTETbHOCTH MTOKa HE NOJIat0TCSl aBTOMATU3aLUU U
BHUMAHUE HYXXHO COCPEIOTOYUTh Ha CO3JAHUU OJIArOMPHUSITHON MH(POPMALMOHHOM
cpenbl i podeccroHala ¢ IEeNbI0 MOBBIIIEHHS ero d(dekTHBHOCTH (HYHKITMOHUPO-
BaHUsl. OOBEKTOM PACCMOTPEHHS JIOJDKHO CTaTh HE BCE KOHCTPYKTOPCKOE OIOpO, @ €ro
BE/IYILIUE CICIUATIUCTBL.

[enecooOpa3Ho periaTh B EPBYIO OYepe/lb CACAYIOIIME 3aJaUH:

- 00eCIieueHUE BEIYIINX CHCIHATMCTOB PEJICBAHTHOM (COOMpaeMoii 1oj; KOHKPETHYHO
3a7a4y) uH(popMalMell Ha OCHOBE KAaTErOpUANbHOIO aHalIM3a M TEOPHM [O3HAHUS
NPUMEHHUTEIBHO K JAHHOW PEIMETHOM 00JIacTH,

- TIOCTPOEHHME TMPOTHO30B OTHOCUTEJIBHO TpeOOBAaHUM, KOTOpbIE OYyIyT
NPENbSIBJICHbl K W3IEIUI0 B OyAylleM, M TEXHUYECKUX XapaKTEPUCTUK H3IEIHs
Ha OCHOBE TEOPHH MAPAJUTMBbI, T. €. CUCTEMbl OCHOBHBIX HAYYHBIX JTOCTHUKEHUI
(Teopuii, METOJI0B), MO 00pa3y KOTOPBIX OPraHU3yeTCs HCCIeAOBaTENIbCKas
MPAKTUKA YYEHBIX B KOHKPETHOM 00JIACTH 3HAHWUI B JaHHBIA MEpPUOJ U pa3pa-
00TKa METOJO0JIOTUN MOJACPKKU ACSITEIbHOCTH KOHCTPYKTOpa B mpoiiecce (op-
MUPOBaHUS TUTIOTETUYECKOTO 00paza OyayIiero u3aenus,

- TIOMCK TOJXOJIOB K CTPYKTYPUPOBAHUIO CPEJIbl IESITENILBHOCTU MpodeccroHaia Ha oc-
HOBE MOJIEJIEN, MPUEMIIEMBIX JIJISl PAHHUX CTAIUN ITPOESKTUPOBAHUS,

- TIOUCK MyTel MOBBIIIEHUs YPPEKTUBHOCTH PadOTHI IpodeccroHaia B mpoiiecce 1e-
JIeTIONIaraHusl U MPUHSITUS PEIICHUIA.

[Ipu 3TOM OYeHb BaXKHA po/ib Kame2opuaibHozo ananusa. KateropuanbHblid
aHaJIM3 OMpeEesieTcsl Kak yYeHHE O KaTeropusix UCCIEAYIOIMMNX TpUpoAy U obJia-
CTU NPUMEHECHHUS.

[loHsTHE «KaTeropus» 4acTo pacHpOCTPAHSIETCS HA BCE HEMOCPEACTBEHHO
JTAHHBIE DJIEMEHTHI MBIIUICHUS, KOTOPbIe HE MOTYT OBITh OMpPEACNICHBI, a JIUIIb
00BsACHEHBI (MerUHUITUN).

JlebuHumy BMeECTE C KaTeropusmu (B Y3KOM CMBICJIE) 0Opa3yroT KaTero-
puanbHble MOHATUA. KaTeropuaibHblii aHalnU3 €CTECTBEHHBIM 00pa3oM akiieH-

TUPYET BHUMaHWE Ha BAXHEHIIUX IMOHSATHSAX KOHKPETHOW oOJyiacTh 3HaHuil. B

81



€ro OCHOBE JIEKUT CTPEMJICHHE MAaKCHUMAaJIbHO COKPATUTh YUCIO (yHIAMEHTHBIX
CYIIHOCTEH U TEM CaMbIM JTOOUTHCS 0003PUMOCTH UCCIEAYEMBIX CTPYKTYP.
KoMnnekc kaTeropuanbHbBIX NOHSATUWA NPEACTABISIET JJIS Mpolecca Ipo-
EKTUPOBaHUA OCOOBI MHTEPEC, TAK KaK MMEHHO OH COCTaBJIIET OCHOBY KOTHH-
TUBHBIX CTPYKTYp IpodeccuoHana-mpoeKTUPOBIIUKA, YeMy U OyAEeT MOCBSAIIEHO

Halmc¢ BHUMAaHUC B HOCHC,Hy}OIHefI I/IH(I)OpMaHI/II/I.

Bonpocs! 118 CAMOKOHTPOJIA

1 Iosicaute 1enecooOpa3HOCTh ATANIOB TPOCKTUPOBAHMUS IO pUC. 3.2,
2 B yeM cyTh NpUHIINIIA TBOPUYECKUX 3a7a4u?
3 Kakumu mpuHIUIIAMHA PYKOBOJACTBYIOTCS BBITIOJHSS MPOCKTHYIO JESATEIBHOCTh

10 CO3JAaHUIO TEXHUKU?

3.6 CoBpemMeHHbIE METOAbI ONITUMAJILHOI'O NPOeKTHPOBaHNs HA ocHOBe CAIIP

Koncmpyuposanue xax cocmaguas uacme npoeKmupo8anus — 3mo meop-
YecKUll npoyecc co30aHus U30enull 8 QOKYMeHmax (21asHviM oopasom wepmedica)
Ha OCHOBe MmeopemuyecKux paciemos, KOHCMpPYKmMopCcKo20, MeXHON02U4ecKo2o U
9KCHIYAMAYUOHHO20 ONbIMA U IKCNEPUMEHMOE.

B nacrosmiee BpeMs 4pe3BBIYaifHO BO3POCITH CIOKHOCTh M KOMILJIEKCHOCTh
npooOseM, TPeOYIOMKX pelieHusl B mpoiecce npoekrupoBanus. Co3ganue ma-
IIIMH Ka9€CTBEHHO HOBOTO YPOBHSI MPEATNOJIaraeT MCIOIb30BaHUEC BAKHECHUIIIMX J10-
CTHIKECHMH (yHIaMEHTAJIbHBIX HAayK, KOHCTPYHUPOBAHUS W TEXHOJOTHH, MOBBI-
MIEHHYIO 3alIUTy OOCIYXHUBAIOIIETO MEepCcoHalla OT BHOpAIMU U IIyMa, Y4eT
COBPEMCHHBIX YKOHOMHUYECKHUX, COIUAIIBHBIX M IKOJIOTHYCCKUX MpoOieM. 3amada
MOBBINICHHS KAYECTBA MAITUH PEIIAIOT HAa CTAJNH MPOCKTUPOBAHMUS, KOT/Ia MOX-
HO BCECTOPOHHE MPOAHATU3UPOBATh KOHCTPYKTHUBHBICE BapUAHTHI C YYETOM
OoJbIIOro yuciia TpeboBaHui. Tak Kaxkdas MalluHa JOJKHA, TI0 BO3MOKHOCTH,
UMETh MUHUMAJIBHYIO MAacCy W JOCTaTOYHYI HAJEKHOCTh, BBICOKYIO OBICTpO-

XOOAHOCTh U MHUHHUMAJIBHYIO AWMHAMHWYCCKYIO 3arpy>XC€HHOCTb, HHM3KYIO CTOH-
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MOCTh U OOJIBIION CpPOK chy>Obl u np. [Ipu KOHCTpyHpOBaHMM HEOOXOAUMO BBI-
OpaTh €e ONTUMAIbHBIE MApPaMETpPhbl (CTPYKTYpHbIE, KHHEMAaTHYECKHE, TUHAMUYECKUE,
AKCIUTyaTallMOHHBIE), HAWIYUYIIUM 00pa3oM COOTBETCTBYIOILME MPENbSBISAEMbIM Tpe-
ooBanusiM. [Ipu 3TOM clietyeT yUuThIBaTh KOHKPETHBIEC YCIIOBUSI MPUMEHEHUS Mallld-
Hbl. Henb3s1, HanpuMep, NPOU3BOJIBHO YBEIMYUTh €€ MPOU3BOANUTEIBHOCTD, HE YYUThI-
Basi IPOU3BOJUTEIBHOCTH CMEKHOTO 000py10BaHUs. B HEKOTOPBIX CIydasix MallliHbI
C TIOBBIIICHHON MPOU3BOUTEIHHOCTBIO MOTYT OKa3aThCsl TIPU AKCILTyaTallui HEAOrPYy-
’KEHHBIMU U OyIyT OOJIbILIE IPOCTANBATh, YeM paboTaTh. ITO CHUKAET CTCHEHb UX HC-
NOJIb30BAaHHS M YMEHBIIIAET 3 KOHOMUYECKYIO 3(PPEKTUBHOCTb.

CxeMy MalmMHbl OOBIYHO BBIOMPAIOT MYTEM MaPAJUIETBHOTO aHAINW3a HECKOJIb-
KUX BapUAHTOB, OLIEHNBAsI UX KOHCTPYKTHBHYIO 1I€JIECOO0PAa3HOCTh, COBEPIIEHCTBO K-
HEMAaTUYEeCKOW M CHIJIOBOM CXEM, CTOMMOCTh M3TOTOBJIECHHS, SHEPTOEMKOCTb, HAIEXK-
HOCTb, pa3Mephl, METAUIOEMKOCTb U Maccy, TEXHOJOIHMYHOCTb, CTEIEHb arperaTtHo-
CTH, Y00CTBO 00CITyKUBaHUs1, COOPKU-Pa300PKH, OCMOTPa HAJIAAKH, PETyIMPOBAHMSL.

Kak mpaBuio, He CylecTByeT MalldHbl WM KOHCTPYKIIMU, ONTHMAJIBHOU MO
BCEM KpPHUTEPUSIM OTHOBpEeMEHHO. 1103TOMY pacueTs! Ipou3BOIST sl KaXKI0ro KpHTe-
pHsL, CTPOSIT TAOIHUIIBI PE3yIbTATOB PACUETOB M UCTIONB3YIOT UX JIsi 000CHOBAHUS BbI-
00pa ONTUMATLHOTO PEIIEHUS.

3Hasi BO3MOKHOCTH KOHCTPYKIMH IO BCEM KPUTEPHSIM, KOHCTPYKTOP COBMECTHO
C 3aKa3YMKOM MOXXET 000CHOBAaHHO HA3HAYMTh HA KAXKIIBIA U3 HUX OTPaHUYCHHUSI, KO-
TOpbIE, C OJHOW CTOPOHBI, ObUTH ObI MPAKTUYECKU JOCTHKUMBI, a C APYro — yzo-
BJICTBOPSUTA TPEOOBaHMSAM 3aKa3umKka. Jlanee myTeM pacuera BBIBISIIOT KOHCTPYKITHH,
YJIOBIIETBOPSIIOIIME BCEM OIPaHIMUICHUSM OJHOBPEMEHHO.

Takue KOHCTPYKLMU M COCTABISIOT JOIMYCTUMOE MHOKECTBO PEUICHUH, U3 KO-
TOPOTO KOHCTPYKTOP COBMECTHO C 3aKa3YMKOM BBIOMPACT ONTUMAJIbHYIO MOJIeNb. Ecim
TaKUX KOHCTPYKIMI HE 0Ka3ai0Ch, TO OTPAHUYEHUS] MOTYT OBITh «OCTa0JICHBD.

W3 BBIIIEN3I0KEHHOTO CIIEIYET, YTO Pa3BUTHE TEXHUKU COMPOBOKAACTCS YCII0XK-
HEHHMEM BCEX CHCTEM MAIllMH U TEXHOJIOTUYECKOro o0opyaoBaHus. Bospacraer Tpy-
JOEMKOCTb UX CO3JaHUs IPU OJJHOBPEMEHHOM TOBBIIICHNH TPEOOBAHUI K Ka4eCTBY U

3(1)(1)€KTI/IBHOCTI/I KOHCTPYKIUH, YTO HAXOAWTCA B IIPOTUBOPCUHH C HCO6XO,Z[I/IMOCTI>IO
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COKpAIIECHUSI CPOKOB €€ pa3pabOTKU U MPOMBIIIEHHOTO OCBOCHHs. JIMKBUIaIus
YKa3aHHOTO MPOTUBOPEUHS HauOOJIEE TOIHO PEATM3YETCs IPU IIMPOKOM BHEPEHUU
B IIPOCKTUPOBAHHUE BBIYMCIMTEILHON TEXHUKU. OCHOBHOE HAIIPABICHUE IIPA ITOM —
CO3JITaHHE CUCTEM aBTOMATHU3UPOBAHHOTO npoekTupoBaHus (CAIIP).

Hemsimu  cozmanust CAIIP kak  OpraHM3alMOHHO-TEXHUYECKOH  (4eI0BEKO-
MAILIMHHOW) CUCTEMBI SIBJISTFOTCS:

1 IloBbIlIEHHE KAa4e€CTBA MPOESKTUPOBAHUS BCIEACTBUE YBEIHMUYEHUS, aHATU3UPYEMbIE
KOHCTPYKTOPCKUX PEIICHHUH U OoJiee NETANbHOrO aHaiun3a Kaxaoro u3 Hux. Cokpa-
HIEHWE  CpOKa  pa3padOTKM  KOHCTPYKUMHM 33  CYET  aBTOMAaTH3ALMU
BBIMIOJTHEHUSI UYEPTEXKHBIX pPabOT ©U pacyeToB, 00pabOTKHM HCXOJAHOW U
NOJIy4E€HHON UHpOpManuy;

2 YMeHbIIIEHHE CTOMMOCTH MPOEKTHBIX PadOT MyTeM COKpAaIEHHs] WX YacTH,
BBITIOJIHsIEMOM 0€3 ucnosib3oBaHusi OBM.

OTH 1enu JOCTUTarTCs NMPUMEHEHUEM COBEPILCHHBIX MAaTEMAaTHYECKUX Me-
TOJIOB Y BBIYHMCIUTEILHON TEXHUKH, Pa3pabOTKON 3(PPEKTUBHBIX MaTEMaTHYECKUX
MOZEJIEW, METOI0B MHOTOBAPUAHTHOI'O MIPOCKTUPOBAHUS U ONITUMU3ALIMK, AaBTOMA-
TU3aIHe MPOBEJACHUS pacueToB U oPpopMiIeHHS TpadhUuuecKor TOKyMEHTAIINN.

Takum o6pazoM, ucnosipzoBanue CAIIP gaeT KOHCTPYKTOPY pealbHYIO BO3-
MOXHOCTh 00OCHOBaTh HOCT@HOBKY 33/1a4l MHOTOKPUTEPUAIbHOM ONTHMHU3ALUU —
OJIHOBPEMEHHO YUYUTBIBAaTh MHOKECTBO MPOTUBOpeunid TpeboBanuil. Mcnonb3oBa-
Hue CAIIP npeanosiaraeT akTUBHOE y4acTHE YEJIOBEKA B aHAJIM3E€ BAPUAHTOB, OII-
TUMU3ALUN U IPUHATUU pelieHUN. Takol TBOpUYECKUN NTOAXO0] K IPOCKTUPOBAHUIO
XapaKTepeH U Uil y4eOHOro MPOEKTUPOBAHUS MPHUBOJIOB TEXHOJOTUYECKUX Ma-
LIMH, TAK KaK BCE 3aJa4d B HEM MHOTOKPUTEPHUAIIBHBIE U COLEPKAT MHOXKECTBO
YIIPaBIIIEMBIX ITAPAMETPOB.

OnTrMalbHOE NPOEKTUPOBAHUE MPEAIOJAraeT CO3AaHUE TEXHUYECKOTO
00BEKTa HE TOJILKO BBIMOJHSIOLIETO 3a/laHHble (QYHKIUU, HO U OTBEYAIOIINE He-
KOTOPBIM 3apaHEe YCTAaHOBJIEHHBIM KPUTEPHUSAM KA4ECTBA.

CaMblii HU3KMH YpPOBEHb ONTHUMAJIbHOIO INPOEKTHUPOBAHUS MPEANOJAraeT

HaXOXACHUC JIyUIICro BapHMaHTa KOHCTPYKIHMH, OCHOBAHHOC Ha HOI{60pC HEC-
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CKOJIPKUX, BBITTOJTHEHHBIX 0€3 MCIOJIh30BAHUS BHIYUCIUTEIHLHON TEXHUKU, MaTe-
MaTH4YECKUX MOJEJEd U COOTBETCTBYIOIIMX METOAOB ONTHUMHU3ALUN BapUAHTOB.
Hamnpumep, npu npoeKTUpOBaHUU PEAYKTOpa JJIs IBYX-TPEX BapUaHTOB pa30MBKU
oOIIero MepeJaToyHoOro YMUciia MEXAY OTAEIbHBIMU CTYIEHSIMUA MOKHO BBINOJI-
HUTb MPOEKTUPOBOYHBIE PACUETHI, /ISl KaXJOTO BapUAHTA OLEHUTHh KaKOW-JIHOO
KpUTEpHUIl KadecTBa (Macca, pa3Mepbl U T. 1I.), U 3aT€M OKOHYATEJIbHO BbIOpaTh
HauboJee MOIXOIAIIUN BapHaHT UCTIOTHEHUS PEAYKTOpa.

[Ipu Oosiee BBICOKOM YpOBHE 3aJadyd ONTHUMAJBHOTO TNMPOEKTHUPOBAHUS,
c(hopMyIupOBaHHBIE B BUJE MAaTEMATUUECKUX MOJEJEH, PEIIatoTcsi C MpUMe-
HEHHEM COOTBETCTBYIOIIUX MATEMAaTHYECKUX METOJ0B ONTHUMHU3ALHUKM U Ha Oa3e
OBM. K BeIcHIEMY YPOBHIO OTHOCSTCA 3aJa4d ONTUMAJIBHOTO MPOECKTHUPOBAHHS,
pemaembie B pamkax CAIIP.

B CAIIP 3agaun onTuMHU3alMK MOTYT PEIIaThCs HAa BCEX 3Tamax mpolecca
MPOEKTUpOBaHUs. Tak, Ha 3Tame 3CKU3HOM IPOPA0OTKH 3ajada ONTUMAILHOTO
POECKTUPOBAHUSI MOKET COCTOATH B ONPEACICHUH PAlMOHAIBHBIX 3HAYEHUN He-
00X0IMMOTO YKCJIa OCHOBHBIX IMAPaMETPOB MPOEKTA, OMPEACISIOMMNX Oy TyInii
00JINK TEXHUYECKOTO 00bekTa. Ha sTamax TeXHMYECKOro u pabouyero mpoeKTH-
pOBaHUS 3aJa4yl ONTHUMHU3AINU MOTYT HOCUTH OoJiee TiIyOOKUH XapakTep, OXBa-
THIBAIOIIUI BOIPOCHI OMpPEAEICHUSI ONTUMAIIbHBIX 3HAYEHU OCHOBHBIX MapamMmeT-
pPOB Kak 00BEKTa B IEJIOM, TaK U OTAEIbHBIX Y3JIOB U jJeTalieil. B mpouecce pas-
pa6otku CAIIP mpoGnema OoNTUMAalbHOTO MPOCKTUPOBAHMS 3aKIHOYAETCS B
pEUICHUH CIAEAYIOINX OCHOBHBIX BOMIPOCOB:

1) ompeaencHue 3TanoB Mpollecca aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHMS,
CONPOBOXKIAEMbBIX PEIICHUEM TEX WJIM UHBIX 3a7a4 ONTUMH3ALINY;

2) MOCTPOCHHE MATEMAaTUYCCKMX MOJCNICH ONTHMH3AIMK M pa3padoTKa MalllvH-
HBIX aJITOPUTMOB;

3) co3maHue WK 3aMMCTBOBAHHME MPOTPAMMHOTO OOCCIICUCHUsSI PEIICHUsS 3a/1ad
ONTUMU3ALINY;

4) pa3paboTKa CUCTEMBI TUAJIOTOBOTO ()OPMHPOBAHHUS M MPOCMOTPA BapUAHTOB

00BeKTa IMPOCKTHUPOBAHUA C OIMPCACICHUCM 3HAYCHUM T€X WJIM MHBIX IIOKa3arTe-
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Jie Ka4ecTBa, a Tak)Ke (OPMHUPOBAHUSI MATEMATHUCCKUX MOJEICH W yIpPaBICHUS
IIPOLIECCOM PEUIEHUs] COOTBETCTBYIOIIMX 3a/1a4.

CoBeplIeHCTBOBAHHE KOHCTPYKIIMM TPU MPOCKTUPOBAHUU 00OECTIeUnBAECTCS
€€ ONTUMHU3ALMEN 110 OTHOMY WJIM HECKOJIBKUM KpUTEpUsIM. JlJIsl pa3muuHbIX Me-
XaHU3MOB KpUTEpUSIMHU d(PPEKTUBHOCTH KOHCTPYKIIUM MOTYT OBITH IIPUHS-
THI: BBICOKAas HAJEKHOCTb, MUHUMAJIbHOE MEKOCEBOE PACCTOSHUE WU Macca,
pa3Mepbl U cTouMocTh, Hanboapmuil KI1/I, Beicokast TouHocTh # T. A. [Ipu 3ToM
4acTO KPUTEPUU MOTYT ObITh MPOTUBOPEUUBBIMH.

[Ipu CcTpyKTypHON ONTUMH3ALMKA MOXHO AHAIM3UPOBATH PA3JIMYHBIE THUIIBI
PEIYKTOPOB, HANPUMEpP, MHOTOCTYNEHYAThIA UWIMHAPUYECKUHN, IJIAHETapHBIM,
BOJIHOBOM, KOMOMHUPOBaHHBIN. McXOMHbIE JaHHBIE MPU MPOCKTHUPOBAHUHN MeE-
XaHU3MOB B COOTBETCTBUHU C TEXHUYECKHM 3aJaHUEM MOTYT BKJIIOYATh CIEAY-
IOIIHE XaPAKTEPUCTUKHU: MOIHOCTh, CKOPOCTh, PECYPC, PEKUM pabOTHI, IIUKIIO-
rpaMma Harpy»KeHus u T. 1.

[Ipu mapaMeTpuyeckol ONTUMU3AIMHU, HaMpUMeEp, 3yOUaThIX MPHUBOJIOB
YOPaBISIONIMMU MTapaMeTpaMy MOTYT OBITh: pacmupenesieHue NepeaaTOYHbIX Yh-
ceJ MO CTYIEHSM, 4nciia 3yObeB, OTHOCUTENbHAS MIUPUHA U MaTepual KoJjec,
reoMeTpus 3aleIJICHUs], YaCTOTAa BPAILLICHUS IBUTATENS U JP.

OrpaHnueHus pa3juensioT Ha KMHEMaTU4YecKue (Mo MepelaTOYHOMY YHCITY
OJIHOW mapbl, MPEAEABHBIM OKPY>XKHBIM CKOPOCTSIM), MPOYHOCTH (10 YCJIOBUSM
KOHTAKTHOU ¥ M3TUOHOM MPOYHOCTH 3yOUaThIX KOJIeC), KOHCTPYKTUBHBIE (11O Tra-
OapuTaM, YCIOBHIO PETyJIMPOBAHUS AJIEMEHTOB, UX B3aUMOJEUCTBUIO U COEIH-
HEHUIO) U JP.

[Ipu omTuMHU3aUM MO OJHOMY KPHUTEPHUIO 3ajladya pelmraeTcs Hauboliee
npocto. Hanpumep, pemeHne MOKHO MOJTYYUTh ITepeOOpOoM pa3IudHbIX Bapu-
AHTOB KOHCTPYKIIMU ¥ BRIOOPOM HAMIYUIIIETO.

Pemenne MHOTOKpUTEpUANBHBIX 3a7ad OoJiee CIOXKHO. MHOTOKpUTE-
puanabHas ONTUMM3AIMS UCIIOJIb3YETCs, KOTAa OJHOTO KPUTEPHUS A OLICHKU Ka-
yecTBa HeJgocTaTouHo. Hampumep, korma cTout 3agaya oOecrieueHuss MaKCH-

MaJbHOU HaJCKHOCTHU U MHUHMMAaJIbHOM MacCHhl IIpyu IMPOCKTUPOBAHUU PEAYKTO-
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pa wiu obecreueHns: MaKCUMaJbHOU TPy30MOIbEMHOCTH 1 MUHUMAJIBHBIX Pa3-
MEpOB IIPHU MPOSKTUPOBAHUN TPAHCIIOPTHON MAIITHHEI.

B cTporoit MaTremMaTnueckoil MOCTAaHOBKE BHIOOpP ONTHMANIBHBIX ITapaMeTpPOB
MaIIuHbBI HEe MPOCTas 3aaada. Tak, HampuMep, BapbUPOBAHUE BCETO IISCTH Mapa-
MeTpoB (ripu 5% TOYHOCTH pacuera) NPUBOJUT K MOUCKY Ha BCEM MHOMXECTBE
pemrernii u3 (1/0,05)° = 64 000 000 BapuantoB. B ycioBusx passutis CAIIP
dbopmanm3anus mporecca aBTOMaTU3UPOBAHHOTO TIOMCKA TEXHUYECKUX PEITCHUM
U ONTHUMH3ALMS MMapaMETPOB MAIIMHOCTPOUTEIbHBIX Y3JIOB BBI3bIBAET 3HAUM-
TEJIbHBIC TPYAHOCTH U TPeOYyeT MPUMEHEHHE CICIUATbHBIX 3BPUCTHUCCKUX ME-
TOJOB TIPUHSTHS PEMICHUH, YUCICHHBIX METOJOB ONTHMH3ALNNA M OOJIBIIAX
pECYpCOB MO BpeMEHHU U MOIHOCTH DOBM.

[Ipn KOHCTPYMpPOBAaHWW TPHUBOJOB MAIIMH B CHJIy TEXHUYCCKOMW IEIECO00-
Pa3HOCTH KCIIOJB3YIOTCS B OCHOBHOM JBa KpUTepusi: Macca u obbeM. Mac-
cora0apuTHbBIE XapaKTEPUCTUKU B 3HAYUTEILHOM CTENEHU 3aBHUCSIT OT BHIOOpA
MaTtepuaja u TepMooOpadoTku. HemocTatouHOCTh HAa HaYaIbHOM dTare UCXOAHOU
uH(bOpMAaINK TPEIONPENISIeT MPOBEACHNE KaK MPOSKTUPOBOYHBIX, TaK U MPOBE-
pOUYHBIX pacyeToB. [Ipu MOMCKOBOM pacdeTe cHavasa 3aJar0TCs HEKOTOPBIMU HC-
XOJTHBIMH TapaMeTpamMu, a 3aTeM — PSJIOM MOCIEA0BATEIbHBIX MPUOIMHKEHUN UX
YTOUHAIOT. MeXxaHW4ecKHe TPUBOJbI MAIIUH TPEICTABISAIOT COOOM COBOKYII-
HOCTB ITOJICICTEM TIepeaay, BaJoOB, OMOP, CBA3AHHBIX CIA0OBIMU CBSI3SIMH.

W3 u3noeHHOro ClieyeT, 4TO0 KOHCTPYMPOBAaHUE — MHOTOBapuaHTHO. Ori-
THUMaJIbHBIM B OOIIIEM CiTydae ClIeIyeT CYNTATh BapHaHT, KOTOPHIH oOecreunBa-

€T HY>KHbIE TT0Ka3aTenu padoThl MPU MUHUMAJIBHBIX 3aTpaTax Tpyha.

Bonpocs! 1151 CaMOKOHTPOJISA

1 Kak Bbl nonnmaere cyTh TEpMHUHA «ONTUMAIBHOE MMPOEKTUPOBAHUE)?
2 Yto naet B npoekTHOM nesarenbHocTH CAIIP?
3 Kak Bwl moHmMaere cyTh TEPMHUHOB «CTPYKTypHas ONTHMHU3AIMUSI» U «mIapa-

MCTPpHUUYCCKas OHTI/IMI/I38.III/IH»?
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3.7 Texnuyeckasi CHCTeMA U MPUHIMIIBI €€ CO3TaHUSA

Oowgue ceedenus o 3akonax mexuuku. [Ipu co3gaHnm HOBOW TEXHUKU HE Clie-
JyeT OTPAaHUYUBATHCS TOJIBKO PEIICHUEM BBIIIEU3IIOKEHHBIX 3aa4. OHU JOJKHBI
peliaTbcsa ¢ Y4eTOM BIMSHUS HOBOM TEXHUKH Ha Oe3yiiepOHoe (YHKIIMOHUPO-
BaHME TEXHOC(HEPHI.

Texnocghepa — COBOKYITHOCTbH BCeX (PYHKIIMOHUPYIOIIUX U CTApBIX, HEICH-
CTBYIOIIMX TEXHUYECKUX OOBEKTOB M BCEX MPOJIYKTOB MX JCATEIBHOCTH, BO3ZHU-
KaIOIIMX Ha 3eMJie U B KocMoce. TexHocdepa — 3TO NpOCTPaHCTBEHHO-BPEMEHHAs
CHUCTEMa COIMAJILHO OPraHU30BAaHHON TEXHUUYECKON (POPMBI MaTepUU — MEXHUKU
U YIIPABIIIEMOM €10 MeXHON02UUeCKOU (DOPMbL OBUNHCEHUSA MAMEPUL.

3apO/IMBIIKCH B BUJI€ TEXHUYECKHUX 3JIEMEHTOB, IPU3BAHHBIX KOMIIEHCUPOBATH
U YCUJIUTh TPYJIOBBIE M MHTEIJICKTyalbHbIC MOTCHIIUM YEJIOBEKa, TeXHocdepa
MOCTENEHHO (OPMUPYET HE TOJBKO MCKYCCTBEHHYIO cpeny OOUTaHUs, HO H
CTaHOBUTCS «DPU3UOJIOTHYECKOW» CUCTEMOM 00IIECTBA, OCYILIECTBIAIOMIECH Be-
IIECTBEHHO 3HEPreTUYECKuil 0OOMEH € OKpyskaromuM mupoMm. HeocosnanHoe oOiie-
CTBOM CaMOPAa3BUTUE TEXHOC(EPHI MPUBEIIO K PsiIy KPYIMHOMACIITAOHBIX HETATUBHBIX
nociencTeuii. Ha mpoTsokeHnn BCel MCTOPUM YeNIOBEYECTBA TeXHOC]Epa pa3BUBAIIACKH
CTUXHITHO, OyTy4u OrpaHUYEHHOM JIUIIIb pecypcamu Gnochepsl.

Bbuocgpepa — o6omnouxka 3eMim, COCTaB, CTPYKTYpa U DHEPreTUKa KOTOpOoil 00y-
CJIOBJICHBI TIPOLILION WJIM COBPEMEHHOM JESTENTbHOCTHIO JKUBBIX OpraHu3MoB. buocde-
pa OXBaTbIBAET YacTh aTMOC(epsl, TUTOCHEPbl U TUAPOCPEPbL, KOTOPHIE B3aUMOCBSI-
3aHBI CIOKHBIMU OMOTCOXMMUYECKUMHU ITUKJIAMH MHTPAIM BEIIECTBA U DHEPTHU.
HauanpHpIi1 MOMEHT 9THX IMKJIOB 3aKJIOYEH B TpaHCHOPMAIH COJTHEYHOW SHEPTHH
PacTEHUsIMU U CUHTE3€¢ OMOT€HHBIX BEILIECTB Ha 3eMIe.

Haunnas ¢ XX Beka, co3/laHue HOBBIX TEXHMYECKHUX CHCTEM BCE Yalle CTajo
MIPUHOCUTH OOJIbIIIE BpEa U 371a, YEM TOJIb3bI U 100pa (IKOJIOrHYecKue OeACTBUS U
HapyIICHUSI SKOJIOTHH, CBSI3aHHBIC C JCATEILHOCTHIO YelioBeka). JlanbpHelee cTu-
XUAHOE Pa3BUTHE TEXHOC(hEPHI yrpoXaeT OlarornoiyqyHoMy CYIIECTBOBAHHUIO YEJIOBE-
Ka. B cBs3U ¢ 3TM B OyAyIIeM JODKHO OCYHIECTBIIATHCS HAy4HO-O00OCHOBAHHOE pa3-

BUTHE TeXHOC(EPhl KaK COCTaBHOW YacTH TapMOHUYHOW HOOChepnl. DopMupoBaHUEe
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TaPMOHUYHON TEXHOC(EPHI BHI30BET 3HAYUTEIFHOE BO3PACTAHUE KOJIMUYECTBA OOBEKTOB
TEXHUYECKOTO TBOPUECTBA U MOSBJICHUE NPUHLIUITUAIBHO HOBBIX KJIaCCOB 3a7ad M0 CO-
BEPIICHCTBOBAHUIO U MPEOOPA30BAHUIO CIIOKHBIX KOMIUIEKCOB TEXHUYECKHX CHUCTEM,
pelIaeMbIX C YYETOM OIpPaHWYEHUNA M TpeOOBaHUI HOPMAJILHOTO CYIIECTBOBaHHS OHO-
cephbl U YeIoBeKa.

Hoocghepa — HOBast BbICIIAs CTaMsl PA3BUTHUS OUOChepbl, CBI3aHHAS C BO3HUKHO=
BEHHMEM U Pa3BUTHEM B HEHl YelOBEYECTBA, KOTOPOE, Pa3BUBas mexHocghepy, To3HaBast
3aKOHBI MTPUPOJIBI U COBEPIICHCTBYS TEXHHUKY, CTAHOBUTCSI KPYITHEUIIIEH CUJIOH, COmo-
CTaBUMOM IO MaclmTadaM C T€0JIOTMYECKUMH MPOLIECCaMU, M HAYMHAET OKa3bIBaTh
OTIpEEIIAIONIECE BIMSHUE Ha X0 MIPOLIECCOB, MPOTEKAIOUIMX B OXBAYEHHOW €ro BO3-
neiictBueM cepe 3eMiIM M OKOJIO3EMHOM KOCMUYecKOM mpocTpaHcTBe. Hoocdepa
MMEET TEHICHIIMIO K MOCTOSIHHOMY PacIIMpEeHrI0 Ha 3emyie U B KocMoce. B pazButun
Hooc(hepbl MOXKHO BBIIETUTH JBa dTana. [lepBbliil aTan — ctuxuitHoe (GopMUPOBAHUE U
pa3BuTHE HOOC(hEpbl — XapaKTepU3yeTcs XMUIHWYECKHUM OTHOLIEHUEM K IMPHUPOJIE,
AKOJIOTUYECKIMH HAPYIICHUSIMHU U yXyIIMICHUSIMHA COCTOSIHUS OKPYXAOIIEeH Cpepl,
410 0cO0EHHO ycuimiock B XX B. OTpuliaTeNbHbIE TTOCTIEACTBUS CTUXUWHOTO Pa3BU-
TUsI HOOC(epbl MPUBETH K HEOOXOAUMOCTH (POPMUPOBAHMS TAPMOHUYHON HOOC(EPHI
(BTOpOI1 3Tam) — HOBOM CPE/ILI OOUTAHUS YETIOBEKA, B KOTOPOI HA OCHOBE CUCTEMHO-
r0 HayyHOT'O 3HaHUs MOSIBIISIETCS BO3MOXKHOCTh TAPMOHHYHOIO COCYIIIECTBOBAHUS U
CUMOMO3a TAPMOHUYHOM HOOC(Ephl MyTeM BOCIUTAHUS U MOAJEPKAHUS HEOOXOu-
MOT'O YPOBHSI KyJbTYpbl, HPABCTBEHHOCTH U COBECTU YEJIOBEKA M Pa3BUTUS €TI0 mEop-
yeckux cnocoornocmei. Ilon rapMoOHMYHONM HOOC(epol MOHUMAETCS TaKOE€ B3aMMO-
JNeCTBME YelOoBEeKa W MPUPOIbI, KOTOPOE Pa3pEIIaET HpOmugopeuusi MexIy
OTpaHUYCHHBIMU pecypcamu Ouochepbl W BO3PACTAIONIMMU MOTPEOHOCTSIMU OOIIIe-
CTBa B BHEPrHU U BellecTBe. bopb0a ¢ 3arps3HEeHUs MU OKpPYXaroILeH Cpeibl, NCIpaB-
JICHUE TOBPEKICHUM, HAHECEHHBIX MPHUPOJIC OECKOHTPOJIHHON MPOMBIIUICHHON JIes-
TEJIbHOCTBIO, CO3HATENILHOE YIPaBJICHHE YBOIOLIMOHHBIMU MPOLIECCaMH B OMOJIOTHYE-
CKUX CHCTeMax MpUOOpeTaroT cerofHs ocoboe 3HayeHue. GopMHUpOBaHUE TrapMo-
HUYHOM Hoochepsl — rinaBHasg mpobiema XXI B., pemieHre KOTOPOW yxe Haya-

JOCBh, O YEM CBHACTCIILCTBYIOT ITIOCTAHOBKA W ITOIIBITKH PCHICHHUA SKOJIOTMYCCKUX 3a-
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nad. [TocneaHrM coIyTCTBYET MOSBIEHUE HOBOTO IIMPOKOI'0 KJlacca 3a1a4 TEXHUYECKO-
IO TBOPYECTBAa — KJIACCA OYEHB CIIOMKHBIX 33/1a4 CUCTEMHON TBOPUECKOW JEATEIIbHOCTH
YeJIOBEKa, CBSI3aHHBIX C BBISIBIIEHUEM M YCTPAHEHUEM HpOmugopeduti MKy TEXHO-
cdepotii, brochepoii u genosexkom. TexHochepa sBisieTcss dacThio Hoochepsl. Eme B
30-e roast B.H. Bepnanckuit u Telisp ne Hlepaen chopmynupoBanu nepBble Mpe-
cTaBjieHus: 0 Hoocdepe. B mocnenHee BpemMsi MHOTHE OTEUECTBEHHBIC U 3apYOCKHBIC
YUYEHbIE Pa3BWJIM 3TH MPEICTABICHUS U CUUTAIOT HEOOXOIUMBIM O€30TiaraTeiabHO
(dbopMHpOBaTh FAPMOHUYHBIE YIIPABIIsIEMbIE HOOCHEPHI.

[locnennue aecsATUNEeTHs OOBEKTUBHO M C HApACTAIOLIEH OCTPOTOW TPeOyrOT
CO3JJaHMsI UHTEJUIEKTYAJIbHBIX U JPYTUX CHEIHUAIbHBIX CPEACTB IMOBBIIICHUS IPOU3BO-
JUTEIBHOCTH U 3(P(PEKTUBHOCTH HHKEHEPHO-TEXHUYECKOTo TBopyecTBa. KakoBbl
TJIaBHBIE IPUYUHBI MTOSBJICHUS U BO3PACTaHUS aKTYaIbHOCTH 3TOW NOTPEOHOCTH?

Bo-nepsvix, nMeeT MECTO YCKOPSIIOIIMI POCT YMCIIA 330a4 TEXHUYECKOTO TBOpYE-
ctBa. B cBsi3u ¢ 3TMM B cepenuHe XX BeKa €CTeCTBEHHBIN TBOPUYECKHI MOTEHIIMA T1e-
pecTall CpaBIATHCS ¢ HAPACTAIOLIUM KOJIMYECTBOM 33jau.

Bo-smopuix, B Hauane XX Beka [IPOU301ILIa TOTEeps LEIOCTHOCTH IpecTaBIIe-
HUS OTAETBHOTO YeJioBeKa (YUEHOTO0, CIIEHHaIcTa, pabOTHUKA YUPEKIACHUI) O MUpE
TEXHUKH — TeXHOc(epe: DTO MPUBENIO K HEBO3MOKHOCTU ITPOTHO3UPOBAHUS OTPU-
LaTeNbHBIX MOCIIEICTBUM €€ pa3BUTHs. B CBA3M C 3THUM NMPOMU30LLIO M 3aKPENUIOCh
KpYnHoe HapyuieHue dMUKU CReyuaniucmos — co30ameiu Ho80l MexXHUKU npocmo ne-
pecmanu CUCHeMHO u3y4ams 3mu nocreocmsus. 1103ToMy Bce yallie CTaiu MOsBIATHCS
CUTyallid, KOIJla CO3/aBaéMO€ HOBOE TEXHUUYECKOE OJIaro BBI3bIBAET HKBUBAJICHTHBIC
WM HECOU3MEPUMO OOJIbIINE OTPUIATENbHBIE BO3ICHCTBUS HA YeJIOBEeKa M 0O0lie-
CTBO. JTO MpPOOJIEMBI SKOJIOTUH, THUPOIHEPTETUKH, SIICPHON IHEPIETUKU, Ta30BbIX
1 He(TSHBIX TPYOOITPOBOJIOB U JIp.

B-mpembux, 6€3 1IeTbHOCTH NPEICTAaBICHNsI O TeEXHOC(HEpEe HEBO3MOKHO PEIIATh
HOBBIN KJIaCC HECOM3MEPHMO OoJiee CIOKHBIX 3a7ad MHKEHEPHOTO TBOPYECTBA, CBS-
3aHHBIX C MPOEKTUPOBAHUEM FAPMOHUYHOM YIpaBisieMOr Hooc(ephl TOpoAa, peruoHa,
CTpaHbl U [JIAHETHI.

B-uemeepmuix, BO3pacTaHue KOHKYPEHIMH HAa MEXITyHAPOIHOM PbIHKE, CBS3aH-
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HOM C TIPOU3BOJICTBOM U COBITOM HOBBIX U3/ICIIHIA M TEXHOJIOTHH.

Bce ykazannbie pUUYMHBI, BBI3BIBAIOIINE CO3AHUE U PA3BUTUE HOBBIX MHTEIUICK-
TyaJIbHBIX CPEACTB MHKEHEPHOI'O TBOPUECTBA, MPUBEAYT K TOMY, UTO B OJIMDKaMIIIE Je-
CSITUJIETHSL 3TH CPEICTBA CTAHYT CaMbIM IEPCIEKTUBHBIM U JJOPOTUM BUJIOM BOOPYKEHUSL.

DTO NOATBEPKIAAETCA CIECTYIOIIM:

1 B mnocnenHee BpeMsl BO3HHMKIM AaKTyajbHbIE, M MOXKHO CKa3aTb, OIACHBIC
poOJIEMbI W BOIPOCHI, CBA3AHHBIE C PA3BUTHEM TEXHHUKHU, KOTOPHIE IIOKA «UTHOPU-
pyeT W HE 3aMe4aeT» TpaaulLMOHHAas Hayka. OTBeTbl Ha 3T  BOIPOCHI
MOTYyT OBITh MOJY4YEHbl B HAINpPaBICHUU Pa3pabOTKHM M- NPUMEHEHUS TEOpHUU
IIPOEKTUPOBAHMSI HOBOW TEXHUKHU U €€ ITIABHOM YaCTH — 3aKOHOB M 3aKOHOMEPHOCTEN
cTpoeHusi, GYHKIIMOHUPOBAHUS U PA3BUTUS TEXHUKH.

2 CeromHs yxe HWMEETCS IOCTATOYHBIA HAy4HBIM 3a7ed IO 3aKOHO-
MEPHOCTH TEXHUKH U pa3pabOTaHHBIM Ha MX OCHOBE IOJXOJaM U METOAaM,
KOTOpble J(PQPEKTUBHO MOXKHO HCIIONB30BaTh IPU TMPOCKTUPOBAHUU HOBBIX
MOKOJICHUI TEXHUKU U KOHKYPEHTOCTIOCOOHBIX U3ICIUH.

[TpuBeieM OCHOBHBIE MOHSATHSA U MOAXO/bI MPOSKTUPOBAHUS U CO3/IaHUSI HOBOM
TEXHUKHU UX TEXHOJOTHYECKOTO BOIUIOIIEHUSI.

Texnuueckuii oovekm (TO). Kaxapii TO umeer omnpeneneHHYIO (YHKIHIO,
00ECTICUMBAIOIITYIO PeaM3aIiio cooTBeTcTBYIONIEeH noTpedHocTH. K TO oTHOCSTCS OT-
JICNTbHBIE MAIlMHbI, anmapaThl, MPUOOPBI, COOPYXKEHUS, PYyUHBIC OPYAUsS, MPOU3BOI-
CTBEHHAsI CTICIO/ISKA U JIPYTHE YCTPOMCTBA, BHITOIHSIOIIME ONpEeSICHHbIe (DYHKIMN
10 NMPeodPa30BaHUI0, XPAHEHHUIO WITM TPAHCTIOPTUPOBAHUIO BELIECTBA (MaTepHUAIbHBIX
O0OBEKTOB HEXHMBOIM WJIM >KUBOW MpUpobl), sHeprun wim uHgopmaimu. K TO Taxoke
OTHOCHTCS JIFOOOH 2JIeMEHT (arperar, OJIOK, y3eJ, COOpovHasi €IUHNIIA, IETAb U T. 11.),
BXOJISIIUI U MaIllMHYy, anmapar, Ipuoop U T. [I., a TAKKe JTF000H 13 KOMIUIEKCOB (PyHK-
ITMOHAJILHO B3aMMOCBSI3aHHBIX MAIIIWH, allapaToB, MPUOOPOB U T. . B BUJIC CUCTEMBI
MAaIINH, TEXHOJIOTUYECKOW JIMHUY, 11€Xa U T. I1.

Kak cMHOHUM MOHATHS «TEXHUUYECKUH OOBEKT» B TUTEPATYPE YACTO UCTIOIB3YIOT
MOHSATUE «TEXHUYECKAs CUCTEMAY.

Texnonozun — 310 CHOCO6, MCTO/J WM IIpOorpamMma HpCO6p330BaHI/I}I BC€IICCTBA,
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SHEPTUM WM UH(POpMAIUU U3 33laHHOTO HAYaJIbHOTO COCTOSIHUSL C TIOMOIIBIO OTIpe-
neneHHbix TO.  MOXHO cKa3aTh, YTO TEXHOJIOTHS — 3TO CIOCO0 NMPUMEHEHUS
onpeneneHHbIXx TO. PazHO0OOpa3ue TeXHOJIOTUN Tak BEJIMKO, KaK U pasHooOpasue
TO. CymiecTByIOT TEXHOJIOTHH T00BIYN HE(TH, U3TOTOBICHUS Kperexka, TEXHOIO0-
I'MH POEKTUPOBaHUs onpeneraeHHbx TO u T. 1.

Texnuueckue ynxkyuu u yooenemeopsemvie nompeonocmu. DyHKINS,
peanuszyemasi TexHHYeCKUM 00BekTOM (TO), mim TexHuueckas GyHKIUSA, OTpa-
’KaeT M OIMMCHIBAET €ro HazHaueHue. OnucaHue TEXHUYECKOU (YHKIMH HOJHKHO
OTBEYATh HA BOMPOCHI:

1) Kakoe nerictue npousBoaut TO?

2) Ha kakoit 00beKT (IpeaMeT Tpy/ia) HalpaBjIeHO 3TO JAeHCTBUE?

3) Ipu kakux 0COOBIX YCIOBHSX U OTPAHUUYCHHSIX BBITTOTHSCTCS 9TO ICUCTBHE?

4) Kako#t pe3ynbTaT MOJIY4aeTCsl B pe3yJIbTaTe MPOU3BOJACTBEHHOTO JCHCTBHS?

Hcxons u3 3Tux TpeOoBaHUM, TEXHUYECKYIO (DYHKIIMIO MOYKHO ONUCATh Clie-
nytoien popmyoit:

@ = (D,G,R,H) (3.1)
rae D — omnucanue neiictBust mpou3Boaumoro TO u pUBOJISIIETO K YKEIaeMOMYy pe-
3yJbTary, T. €. K YAOBAETBOPEHUIO (peal3aliii) ONpeIesIeHHON OTpeOHOCTH;

G — onmcanune o0bekTa (TipeameTa Tpy/ia), Ha KOTOPbIi HarpaBiieHo neiicteue D;

R — ommcanne 0COObIX YCIIOBUH M OTpaHUYCHUN (€CIIH TaKhe CYIECTBYIOT),

IPY KOTOPBIX BBITIOJIHSIETCS JCHCTBHE;

H — pe3ynbTat Npou3BOACTBEHHOTO JICHCTBUS.

@®opmyna (3.1) MO3BOJIAET TaKKE ONMKUCHIBATh TEXHUYECKYIO (YHKIIHMIO HA KO-
JU4ecTBEHHOM ypoBHE. [t aToro ee kommnonentam D, E, H mpugaior HE0OXO-
JIMMbl€ KOJIMYECTBEHHBIE XapaKTepucTuku. Hampumep, rpy30Boii aBTOMOOUIIb
MEPEBO3UT CO CKOPOCThIO 110 60 KM/4, HackImHBIE TPy3bl Maccoi a0 3000 kr mo
MIPOCEIIOYHOM JOpOTe.

®dopmyna (3.1) maetr mpeneabHO CXATOE M JOCTAaTOYHO IOJIHOE OIMCAHUE
byHKIMHU, ynoOHOE AJIsi BOCHPUSATHS UYETOBEKOM M JJIsI KOMIBIOTEPHOU 00pa-

OOTKH.
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JIrobOas TexHuueckas (yHKIUS, KaK MPaBUIIO, CBSI3aHa C peaau3amueil omnpe-
neneHHoi nmotpebHoctu. Ilpu 3Tom comepxkaHus omUCaHUN (QYHKIUU U MOTPeO-
HOCTH COBIIAJIAlOT, T. €. JJI OMHCAHUsl MOTPEOHOCTH MOKHO TaK)Ke MCIIOJIb30BaTh
dbopmyny (3.1). Paznmuune Mexay GyHKIHEH U TOTPEOHOCTHIO COCTOUT B TOM, UTO
MOHSITUE TMOTPEOHOCTH BCETa CBSI3aHO C YEJIIOBEKOM, IMOCTABUBIIEM 3a/lauy pea-
JN3alUU OTPEOHOCTH, a MOHATHE PYHKIIMI — C TEXHUYECKUM OOBEKTOM, pealiu-
3YIOIIUM 3Ty NOTPEOHOCTb.

Crnenyer OTMETUTh, UTO Hapsiy ¢ YUCTO (GYHKIMOHAIBHBIM ONMMCAHUEM TeX-
HU4Yeckoil pyHkuuu no ¢popmyie (3.1) cylmecTByeT gyHkyuonanrbHo-gpuzuyeckoe
onucanue @yuxyuu. Ilocneanee oTaUYaeTCs TEM, YTO B IOMIONHEHHUE K OMMCAHUIO
o opmyie (3.1) naercs onucanue gusuueckotll onepayuu, ¢ TOMOIIBIO KOTOPOH
peanuszyetrca GyHKuUs 1o 3toi dopmyse. Onucanue ¢puzndeckoi onepamu (Hop-
MaJIM30BaHO MOKHO MPEICTABUTH COCTOSAIIUM M3 TPEX KOMIIOHEHTOB.

Q = (Am, E, Cm) uiu cTpyKTYpHO

Am -> E -> Cm,
rae Am, Cm — coOTBETCTBEHHO BXOIHOM HJTM BBIXOHOM MOTOK ((hakTop) BEIIECTBA,

SHEPTUU WK HHPOPMAITUH,

E — nanmenoanwue onepanuu Kosiepa mo npespaiieHuo Am B Crn.

D70 ommcaHue OTBEYACT Ha BOHPOCHI «uto» (Am), «kak» (E), «Bo uro» (Cm)
npeodpazyercs ¢ noMolibio faHHoro TO.

Kpumepuu sgpgpexmuenocmu — >t1o nokazarenu TO, xapakTepusyrolme Kade-
CTBEHHYIO ¥ (MJI1) KOJMYECTBEHHYIO MEpPY €T0 MOJIE3HOCTH U COBEPIIICHCTBA, a TaKkKe
nporpeccuBHOro pa3sutus. K kputepusiM 3(h(HEeKTUBHOCTH B MEPBYIO OYepe/lb OTHO-
CSITCSI: TIPOM3BOIUTENILHOCTD; Y/IEbHBIE MAaTEPUATIOEMKOCTb, PACXO]l TOTUIMBA U SHEP-
THH; HAJISKHOCTh M JIOJTOBEYHOCTH; CTENEHh MEXaHW3AllMM M aBTOMaTh3aluu; 0e3-
OTACHOCTb; 3PTOHOMUYHOCTD; 3CTETUIHOCTh; SKOHOMUYHOCTD U JIp.

s xaxmoro xmacca TO cymectByeT HaOOp BaKHEUIMX KputepueB dhdek-
tuBHOCTH. [Ipn sToM y TO, nMmerommx pa3nndable QYHKIUH, MHOTHE KPUTEPUU d(-
(EKTUBHOCTH 10 HAaUMEHOBAHWSM COBIIAJIAIOT, YTO yKa3bIBAET HA BO3MOXKHOCTH TIO-

JIE3HBIX 3aMMCTBOBAaHUI KOHCTPYKTOPCKUX pEILIEHNH Jaxke y oTAeIbHbIX TO.
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Kpurepun 3¢h¢heKTUBHOCTH 4YacTO HA3bIBAIOT CILE HOMPEeOUMENbCKUMU Kaye-
cmeamu TO, xoTOpble, Kak U KpuTepur 3(H(HEKTUBHOCTH, SIBISIOTCS OCHOBHBIMHU Xa-
PaKTEPUCTUKAMU IS OTIPEICTICHUSI MEeXHUYECKO20 YPOBHS U KOHKYPEHMOCNOCOOHOCMU
10.

Cmpyxkmypa (6nympennue hpakmopul) mexnuuecko2o 00veKma u ypoeHu ee
onucanus. Ctpykrypa TO 0OBIMHO UMEET YEThIpE YPOBHSI ONMCAHUS, UepapXUUecKast
COIOJJYMHEHHOCTh KOTOPBIX CIIEAYIOIIAS:

1) oncanue (yHKIIMOHAIBHOM CTPYKTYPBI;
2) oTMCaHKe MPUHITHIIA JICHCTBUS,

3) onmcaHNe TEXHUIECKOTO PEIICHHST;

4) onicaHue 3HaAYCHUI TapaMeTPOB.

Hepapxudeckast COOMYMHEHHOCTh YPOBHEN XapaKTEPU3YETCsl ABYMSI CBOMCTBAMM:

o KQXK/IbI MOCIEIYIOINI ypOBEHb OMMCaHMA SIBJIAETCA Oosiee NeTanbHbIM U Oojee
1osHO XapakrepusyeT TO 1o cpaBHEHUIO C MPEABITYIIMM YPOBHEM;
o KQXJI0€ MOCTIEIYIOIIee ONMCAHNE BKIIIOYAET IpeAbIAyIIEE.

PaccMoTpuM KpaTko Kax bl YPOBEHb.

Dyukyuonanvnan cmpykmypa (®C) mnpencrasiser coboil HamOoisiee ab-
ctpakTHOe onucanue TO. Ee MOXHO NpencTaBuTh B BUJE OPUEHTHPOBAHHOIO
rpada, BepIIMHAMH KOTOPOTo SIBISIOTCS HauMeHOBaHuUs 31eMeHToB TO, a pebpamu
— (YHKIIMM 3JIEMEHTOB WM (M) MIOTOKH BEILIECTBA, SHEPTUU U UH(DOPMAIIIH, TIepeIa-
BaeMbI€ OT OJHOIO 3JIEMEHTA K IPYTrOMY.

Texnuueckoe pewienue (TP) npencrapiser co00il KOHCTPYKTUBHOE O(OpM-
neaue OC. Onucanue TP 00bYHO JaeTcs B BUJE NIEPEUHS AJIEMEHTOB UX B3aUMOCBSI-
3ell ¥ B3aMMHOT'O PacIojOKEHUsI, CIIOCOOOB COEIMHEHHSI MEXIY JIEMEHTaMH U I0-
CJIEIOBATENILHOCTA UX B3aUMOJIEHCTBUS, OCOOCHHOCTEM KOHCTPYKTUBHOTO MCIOJI-
HEHHUsI 3JIEMEHTOB MO (popMe, MaTepuay, COOTHOIICHHUIO BAKHEHIIIMX MapaMeTpoB
u T. 1. [TockonbKy kaxpiit aeMeHT TO MOKeT ObITh TOXKE pa3esieH Ha CBOU HJIEMEH-
ThI U YKa3aHHBIM 00pa3zoM omucad, To0 TP TeXHHuecKoro 00beKTa MOXKET ObITh OIH-
caHo ¢ Jr000i1 crenenpto aertammzaryi. Omucanve TP 1o ypoBHIO U XapakTepy COOT-

BCTCTBYCT OIIMCAHNIO ITATCHTOB.
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Onucanue napamempog. TexHu4ecKoe pelieHre MpeacTaBisier coboit be3pas-
MepHoe omucanue TO, KOTOPBIN MOXKET UMETh CaMble PA3IMYHbIC 3HAYCHUS pazMep-
HBIX ¥ (PU3MYECKUX MapaMeTpoB. JJaHHBIA ypOBEHb OMMCaHusl 00ECIEUUBACT MPUBSZKY
TO Kk KOHKPETHBIM TPEOOBAHUSIM U YCIIOBHSIM.

Buewnue gaxkmopwvi. K BHemHUM (akTOpaM OTHOCSITCS SIBJIICHUSI U BO3JEH-
CTBHSI BHEIIHEW cpejibl, KOTOpasi BIMSIET Ha CTpOeHUE, GYHKIIMOHUPOBAHUE U Pa3BU-
tue TO. [Ipn npoekTHpOBaHUK HOBOW TEXHHWKH BHEIIHHE (PAaKTOPbI IMOKA3BIBAIOT CY-
IIECTBEHHOE BIIMSHUE Ha CTPYKTYpy U Kputepuu 3ddexruBHoctu TO. Yaie Beero nieit-
CTBYIOT CJIEAYIOUIHE (PaKTOPBI:

- MPUPOJIHBIC: TeorpadUUECKOE MOJIOKEHUN, KITUMATUHYECKUE, THIPOTIOTUIYECKUE,
MOYBEHHO-TPYHTOBBIE YCJIOBHS, OMOJIOTHYECKasi Cpefia, 3arachl CHIPHEBBIX U DHEP-
TETHYECKHUX PECYPCOB U JIp.;

- HAYYHO-TEXHUYECKUH YPOBEHb: HAJIMUWE 3HAHUM (DYyH/IaMEHTAIbHBIX HAyK, TEXHU-
YEeCKUIl ypoBEeHb MUPOBOM TeXHUKHU U TO, ¢ KOTOPBIMH B3aMOJICHCTBYET UHTEPECY-
o Hac TO, nMeronmecs: TEXHOJIOTMYECKUE BO3MOXKHOCTH U JIP.

- UCKYCCTBEHHbBIC TTOTOKH BEIIECTBA, IHEPTUU U UH(OPMAIIUH, C KOTOPHIMU TPO-
extupyemblii TO HaxoauTcs B QYHKIMOHAILHOM WM BEIHYKJICHHOM B3aUMOJICHCTBIMY;

- JIMYHOCTHBIC: YPOBEHB 00IIEH KYIbTYpbl, HDABCTBEHHOCTH, 00pa3oBaHus 1 mpodec-
CUOHAJIbHOW TOJATOTOBKM JIFOAECH, 3aHUMAIOLIMXCA CO3JaHUEM, MPOU3BOJICTBOM H
AKCIUTyaTalyel HOBOM TEXHUKY;

- COLMAIIbHO-3KOHOMUYECKHUE U MOJINTUYECKUE; JEUCTBYIOIINE S3KOHOMUYECKHE OTHO-
IIEHUS,  HAJW4YW€  HEYJOBJICTBOPUTEIBHBIX  MOTPEOHOCTEHW,  COIMAIBLHO-
HKOHOMHYECKas 11eJ1ecO00pa3HOCTh pealin3alui MOTPEOHOCTEN, HACTYIUICHUE HEp-
TeTUYECKOTO KPU3KMCA, ICUCTBYIOIIAS MTOJIMTUKA SKCIIOPTA UMIIOPTA, 3aBOCBAHUE PHIH-
Ka 10 OIpeAeSIEHHON POIYKIIUH, TTOATOTOBKA K BOMHE B CIIEIM(PUIECKUX YCIOBUSX
u ap. Kaxnpiit kimace TO m1st KaXa0ro MOMEHTa UCTOPUYECKOTO BPEMEHU MMEET
JIOCTaTOYHO YETKUM COCTAB BHEMIHUX (haKTOPOB.

3aoauu HOGBIX RPOEKMHO-KOHCMPYKMOPCKUX peuwienuii. BecbMma 4acTo
BCTPEYAIOTCS CIEAYIOIINUE MIECTh TUIIOB HEPAPXUUECKUX COOAUYNHEHHBIX 33/1a4

BBIOOpA MJIM U300pETEHMS HOBBIX PEILICHUI B BUJIE.
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1) akTyaJibHOM MOTPEOHOCTH,

2) cocraBa MOTPEOUTEIHLCKUX KA4eCTB;
3) GYHKIIMOHAILHOM CTPYKTYPBI;

4) npuHIUTIA ICHCTBYS,

5) TEXHMYECKOTO PEIICHHUS;

6) cooTHomeHHs mapameTpoB B TO.

B kaxnoM U3 yKa3aHHBIX HOBBIX PEIIEHUH OCYLIECTBIISIETCS YCTpaHEHHE
OMpe/IeICHHbIX HEAOCTAaTKOB, MPOTUBOPEUYUN PA3BUTHS WIIM YIYUYLICHHE OIpe-
JIEJIEHHBIX KpUTEpUEB 3(PPEKTUBHOCTH.

Cnucox mpeoosanuit. Ha psiny ¢ moTpeOUTEIbCKAMU KadyeCTBAMU KaXKIIbIi
npoektupyemblii TO MMeeT CHUCOK BHEIIHUX W BHYTPEHHUX TpeboBaHMl (ycio-
BUW M OIPAaHUYEHHUI), BBIIIOJHEHUE KOTOPBIX 00ECIEUMBAET Peau3alni0 HeoOXo-
JUMBIX TTOTPEOUTENbCKUX KauecTB. K TakuMm TpeOOBaHMSIM OTHOCSTCS, HAIIpUMeEp,
YCJIOBHUSI TIPOYHOCTH 3JIEMEHTOB, COOJIIOJEHHE HOPMATHUBHBIX TEMIIEPATYPHBIX
pexUMOB, (DYHKIIMOHAIbHAS U KOHCTPYKTUBHASI COBMECTUMOCTb U CTHIKOBKA 3Ji€-
MeHTOB TO u ogHoro TO ¢ apyrum, 3auTa OT arpeCCUBHONM XMMHUYECKOM BHEIII-
HEW Cpeabl U T. .

[To oTHOmIEHUIO K KaxaoMy TO cymiecTByeT MOHITHE HEOOXOAMMOTo U J10-
CTATOYHOTO IEJIOCTHOTO crHCcKa TpeboBanuii. HeBbimonHenue moboro tpedboBa-
HUS U3 3TOTO CIMCKA YXYIUIAET XOTs Obl OJJHO M3 MOTPEOUTENHCKUX KAYECTB UIU
TO cTaHoBsATCsA HEPAOOTOCIIOCOOHBIMU. J[JIs1 pa3IMUHBIX YPOBHEH 3aJ1ad BHIOOD
MPOEKTHO-KOHCTPYKTOPCKHUX PEIIEHUN CYIIECTBYET CBOM HEOOXOIUMBIN U JOCTa-
TOYHBIN CHUCOK TpeOoBaHMil. MICKyCCTBO M MacTepCTBO MPOCKTHUPOBAHUS HOBOM
TEXHUKN B TIEPBYIO OYEPE/Ib 3aKJIFOUACTCS B YMEHUU COCTaBUTH HEOOXOIUMBIN U
JIOCTAaTOYHBIM CIMCOK TpeOOBAaHMI, B KOTOPOM 3HAYE€HHUE OTJIIEIbHBIX TpeOoBa-
HUM ObIJIM OBl KOHKYPEHTOCTOCOOHBIMHU M TEXHUYECKH PEaTn3yeMbIMU.

Heoocmamku mexnuueckux 00vekmoe u npomueopeuusn pazeumus. Heno-
ctaTku (AedeKThl) — 1TO BpEAHBIC U HEXKEJIaTeNIbHbIe CBONCTBA, KOTOPHIE BBISIB-
JsitoTest y TexHudyeckoro oowekta (TO) cpa3y mocie Havana MpoOU3BOJCTBA U CITy-

CTsl HCKOTOPOC BpPEMsI, HCAOCTATKH OOBIYHO CBSI3aHBI C YXYAUICHUEM l'IOTpe6I/ITCJ'IB-
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CKUX KauecCTB, MOKa3aTeJed TEXHUYECKOTO YPOBHS U KOHKYPEHTOCTIOCOOHOCTH TIO
CPaBHEHHUIO C TpeOyeMbIMHU U KeJIaTeIbHbIMH. [[pHUrHBI HETOCTATKOB Yalle BCEro
3aKJIFOYAIOTCS B HEYYETE HEKOTOPBIX TpeOoBaHUM (M3 HEOOXOJUMOTO JIOCTATOUYHO-
ro CIUCKA) BO BpeMs MPOEKTUPOBAHUS U B MOBBIIIEHUH TEXHUYECKOTO YPOBHS Ta-
KUX H3AEIUA Ha MEXIYHApOAHOM PBIHKE, KOTOPOE IMPOM3OILLIO MOCJIE Hayaja
npousBoactea u TO.

[Ipu npoextupoBanuu HOBbIX TO, LETBIO KOTOPOTro OOBIYHO OBIBAET yCTpa-
HEHHE HEIOCTAaTKOB B cymlecTByromux TO, 4acTO BO3HUKAIOT POTUBOPEUMS pa3-
BUTHUS. DOTU NPOTHBOPEUNS] BO3HMKAIOT TOT/A, KOTJA INPHU MOUCKE YIIYUYIIEHHBIX
IIPOEKTHO-KOHCTPYKTOPCKUX PEIIEHUN HEAOCTATKOB WM, YXYAUICHUE OJHUX I10-
TPEOUTENbCKUX KayeCTB U IOKAa3aTeNiel BBI3bIBACT HEAONYCTHMbIC WM HEXKena-
TEJIbHBIC YXYAIICHUS IPYTUX MTOKA3aTENEH.

[IpoTuBOpeune pas3BUTUS pPA3PELIACTCS IYTEM HAXOXKICHHS TAaKUX HOBBIX
IIPOCKTHO-KOHCTPYKTOPCKUX PEIICHUM, B KOTOPBIX JOCTUTHYTO YJIy4IllIEHUE aKTy-
aJbHBIX U APYTUX IMOKA3aTENIEN U IIPU 3TOM HE YXYAIIAKOTCA WM YXYyIIIAKTCS
HE3HAYUTEIIBHO JAPYIUe NOKa3aTeNu.

Mooenuposanue u oueHka npoeKmMHO-KOHCmMPYKmopckux peuienui. Ilo-
TPEOHOCTh MOJEIUPOBAHUS M OLIEHKU MPOEKTHO-KOHCTPYKTOPCKUX pPEIIECHUN
(ITKP) BO3HUMKaeT mpU HEOOXOAMMOCTH TOJIYUYEHHUS] OTBETOB Ha CJEAYIOIIHE BO-
pOCHI?

1) cooTtBeTcTBYeT it HaHHOe [TKP KOHKpEeTHOMY TpeOOBaHHIO HIIH BCEMY CITUCKY
TpeOOBaHM?

2) KakoW W3 JByX aJlbTepHATHBHBIX BapuaHToB [IKP myuiie mo ompeneneHHOMY
ITOKA3aTENI0 U 110 BCEH COBOKYITHOCTHM ITOKA3aTENEM, YCTaHABIMBAIOIINX TEXHUYE-
CKHI1 YpOBEHb U KOHKYpeHTOcriocoOHOCTh TO.

Haubonee pacnpocTpaHeHsl Tpu THIA MOJENEH U COOTBETCTBYIOIIUX CIIO-
co0OB MOJIETUPOBaHUS: 1) MBICIIEHHOE, UM UHTYUTHUBHOE, MOJIETUPOBAHUE, KO-
rja crneuuainucT AaeT CBOU dKcnepTHbie oneHku ganHoro [1IKP; 2) maremaruue-
CKO€ MOJICJINPOBAHMUE, KOTJ]a OTBETHI HA YKAa3aHHBIE BOIPOCHI TAIOTCS ¢ MOMOUIBIO

pacueTHbIX (OPMYJI PELICHUs] CUCTEM YPaBHEHUN W peau3alliy pa3uyHbIX Ma-
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TeMaThudeckux mojenet Ha 9BM; 3) dbusudeckoe MoAenMpoOBaHUE, CBI3aHHOE C
MatepuanbHoi peanusanue [IKP B yMeHbIIEHHOM WJIM YBEIMYEHHOM MacluTade
Y MIpOBeJICHUEM HCbITaHui dusnueckoit moaenu ITKP.

Ha mpakTuke 9acTo MCIONB3YIOTCS TaKhe KOMOWHAIIUU PAa3JIUYHBIX MOJIE-
Jieli: UHTYUTUBHOE U MAaTe€MaTH4YECKOE MOJICIMPOBAHUE, YTO TENEPh YACTO pea-
ausyetcs B nuanore ¢ OBM, marematudeckoe U PuU3MUYECKOE MOJICIUPOBAHUE,
HaIlpuMep, B BUJIC aHAIOTO-ITU(POBOTO KOMILICKCA.

B cootBercTtBUM C wuepapxueil 3amau BbiOopa IIKP (BbiGop moTpebu-
TEJILCKUX KauyeCTB, (PYHKIIMOHATBHON CTPYKTYpPHI, MPUHIIMIIA ACHCTBUS, TEXHU-
YECKOro pelIeHus, mapaMeTpoB) CYIIECTBYET COOTBETCTBYIOINAS HE€papXUsi MaTe-
MaTuyeckux u pusnyeckux mozeneit [1IKP.

Ilokonenue u mooenv mexnuueckux o0vekmog. Hosbie Texuuueckrue o0b-
exThl (TO) ycnoBHO pazaensatoT Ha HOBbIe ToKosIeHUst TO u HoBbie Mmonenu TO.

HoBoe nokoseHue mmMeeT 3HAUYUTENIHHO OOJNBIINE PA3JIUuvs MO CPABHEHUIO
CO CBOMM IPOTOTUIIOM, YEM HOBASI MOJICIb.

HoBoe mnoxonienne TO 00bIYHO OTIAMYAETCS (PYHKIIMOHAIBHON CTPYKTYpOH,
NPUHIIUTIOM JEUCTBUS WJIM CHUIBHBIMH Pa3IMYUSIMU B TEXHUYECKOM PEIICHUHU.
HoBoe nokoneHne kak HPaBUiIO, UMEET 3HAYUTEIBHO JIYyUIIue MOTPEeOUTEIbCKUE
Ka4yecTBa U peaau3yeTcsi B BUJE HECKOJbKO paznuyarommxcs monened TO. Ho-
Bble Mozenu TO MMEIOT OTHOILIEHUE K OMPEACICHHOMY CBOEMY MokKojaeHuw TO
U OCHOBHBI€ NPHU3HAKH 3TOro nokojeHus. Monaenu TO oriauyarorcst apyr ot
Jpyra KOHCTPYKTUBHBIM MCIIOJJHEHUEM Ha YPOBHE MapaMETPOB M MPU3HAKOB TEX-
HUYECKOTO PEILICHUsI, KOTOpble 00ECTIEYMBAIOT HEKOTOPOE YJIy4YIlIeHUE MOTpeOu-
TEJIbCKUX KA4ECTB.

3aKoHbl U 3aKOHOMEPHOCMU MEXHUKU. 31eCh UMEIOTCS B BUIy 3aKOHBI U 3a-
KOHOMEPHOCTH TEXHHUKHU, COPMHPOBAHHBIE HA €CTCCTBEHHOHAYYHOM, KOJIHMYeE-
CTBEHHOM YPOBHE aHAJOTHMYHO 3aKOHAM M 3aKOHOMEPHOCTSIM, HM3y4YaeMbIM B
ouonoruu, Gpu3NKe, XUMHH.

3aKOHBI M 3aKOHOMEPHOCTHU TEXHUKU OTPAXKAIOT U ONPEAENAIOT I OT-

JACJIBbHBIX KJIaCCOB TO u (I)I/IKCI/IpOBaHHLIX MOMCHTOB BPEMCHHU HJIM B 3aBUCHUMO-
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CTH OT UCTOPUYECKOTO BPEMEHH OOBEKTUBHO CYIIECTBYIOIINE, YCTOWYUBEIE, Je-
TEPMHUHUPOBAHHO WJIM CTAaTUYECKH IMOBTOPSIOMIMECS NPH HAIWYUU OIpPEIEIICH-
HBIX YCJIOBHUH CYIIECTBEHHBIE 3aKOHOMEPHBIC CBSI3M M OTHOLIEHUS MEXIY I10-
tpebnoctamu (pyakuusimu TO), kputepusiMu >QPEKTUBHOCTH, NPU3HAKAMU
CTPYKTYpPBbI U BHEITHUMU (PaKTOpaMHu.

Pa3znnumne mexy 3aKOHaMH U 3aKOHOMEPHOCTSMM TEXHUKU YCJIOBHOE U He-
YETKOE.

3aKOHBI IO CPAaBHEHUIO C 3aKOHOMEPHOCTSAMHU OTPaXKaroT HauboJee BaXKHbIE U
(GyHIaMEHTAJIbHBIE CBSI3M U OTHOUIEHUS, KOTOpbIE MPOSBIAIOTCA B Jrodom TO
WM B OYEHb HIMPOKOM KJIACCe Pa3HOOOPAa3HBIX MO (PYHKIUSAM U CTPYKTYPE TEXHHU-
4eCKUX 0OBEKTOB.

JUisi TOHUMaHUA TEXHUKUA HEJIO0CTaTOYHO TEXHMYECKMX 3HAHWM, Majo U IO-
HUMaHUsI TeXHOJoruu. HyXHbl 3HaHMS 3aKOHOB TEXHUKU U UX IpUMEHEeHUs (Pu-
Jgoco¢pusi TEXHUKHU) TIOTOMY, YTO TEXHUKA HE TOJIbKO YJIOBJIETBOPSAET NOTPEOHO-
CTH, HO U (POPMUPYET UX.

Teopueckasa deamenvHocmy 8 oonacmu mexuuku. VIntencupukanus Hayd-
HO-TEXHUYECKOT0 Mporpecca Bce yaile TpeOyeT OT Mpo(ecCUOHATIbHON IesITelb-
HOCTH Y€JOBEKa pEICHUs 3a7ay aHajiu3a U MPUHATUS pElIeHUH B cHUcTeMax
YIOPABJICHUS U pacupenesneHns QyHKINI MEXIy YeIOBEeKOM M TEeXHUKOH (TeXHU-
YECKUMHU CPeJICTBaMu), BKIItouasi OBM.

Texnuka — 3TO CO3JaHHBIC YEJIOBEKOM MaTEpHaJbHBIE CPEACTBA, UCIOJIb-
3ye€Mble UM B Pa3JIMYHbIX 00JIACTIX AEATENbHOCTH C LIeJIbI0 YIOBIETBOPEHHS Ma-
TEPUAIBLHBIX U JYXOBHBIX MOTPEOHOCTEH, ABISIOMMUXCSA ABUKYIIMMHA CUJIAMH pa3-
BUTHUSI TEXHUKU, HICTOUHUKOM K€ Pa3BUTHsI CIIy)KaT IPOTUBOpEUHsl (BHYTPEHHUE U
BHEIITHUE).

Texuuueckue cpeacTBa (CUCTEMBI) MPEACTABIAIOT COOOM LIETOCTHBIE MaTe-
puanbHble 00BEKTHI, KOTOpPbIE, pacnoyarasicb Mey OOIIECTBOM, YEJIOBEKOM U
NPUPOAOH, CTPOSTCS, PYHKIMOHUPYIOT U PA3BUBAIOTCS B COLUAIBHO-TIPUPOTHON
OKpY>Karollel cpese, B3auMOJICHCTBYS ¢ Heil U Mexay coOoil. M3yuenue omnbiTa co-

3nanus 3G @dekTuBHbIX TexHUYeckux cucteM (TC) U OpUrHHAIBHBIX PEIICHUH WHKe-
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HEPHBIX 337ad IMO3BOJIMJIO CUCTEMATHU3HMPOBATh MCIOJIB30BAHHBIE METOABI U IPUEMBI,
YBHUJIETh B HUX ONPE/IEIECHHBIE 3aKOHOMEPHOCTU. DTOT OUEHb LICHHBIN OIBIT YeJIOBEYe-
CTBa IO cOBepLIEHCTBOBaHUIO TC MMOJIOKEH B OCHOBY Pa3pabOTOK, MO3BOJISIOLINX
00y4aTb TBOPUECKOW ACATETLHOCTH B 001aCTH TEXHUKU.

OpHOI 13 33/1a4 TTOJITOTOBKH CIICIMATMCTOB (OYAyIIHX MEHEKEPOB, CO3IATENeH
WIH 3KCIDTyaTAIIMOHHUKOB TEXHUKH) — Pa3BUTHE Y OOYYarOIIMXCs TBOPYCCKOIO WH-
AKEHEPHO-TEXHUUECKOTr0 MbIIUIeHUS. CIEeNUaMCT TaKOM HampaBIeHHOCTH O0s3aH
BJIAJICTh HABBIKAMH TBOPYECKOIO PELICHUS MHXCHEPHBIX 334, JIOJDKEH YMETh IIO-
CTaBUTb MPOOJIEMY, ONIPEIECIUTD LENb U 33]]a4 €€ PEIICHUS, HAUTH CIIOCO0 peIIeHuUs
SBJISIFOLIMIICS HOBBIM M NIEPEIOBBIM, YMETh U3JI0KHUTh U 3alIUTUTh PELLICHHE.

3nech NpeanpuHsTa NonbITka 0000IIEHH U CUCTEMATH3aluU CBEJCHUN 1O aK-
TUBU3ALIUN UHXEHEPHOTO TBOPYECTBA, U3JIOKEHHS OCHOB JIUIIb HEKOTOPBIX METOJIOB
pELICHUs TEXHUYECKUX 3aad; O TOM KaK YeJIOBEK IIPUAYMBIBAECT HOBBIC UJIEU U TEX-
HUueckue pemeHus. He Oe3pIHTEpecHO 3HaTh U TO, TOYEMY OTAEIbHBIE HJIEH POXKIa-
IOTCSL CJIMILIKOM TO3THO, & UHBbIE — IMPEKIAEBPEMEHHO, T. K. HE MOTYT OBITh PEan30-
BaHbI HA TEKYILEM YPOBHE Pa3BUTHSI TEXHUKHU.

AHanu3upys OIBIT CBOETO Pa3BUTHS, YEJIOBEYECTBO CYMENO YACTUYHO CUCTEMA-
TU3UPOBATh T€ METO/IbI U IIPHUEMBI, C IOMOLIBIO0 KOTOPBIX Y1aBaJIOCh U yJIa€TCs aKTH-
BH3HMPOBATh MIPOLIECC POKIECHUS HJIel. bosiee Toro, onbIT aKTMBU3aLUU TEXHUYECKOTO
TBOPYECTBA IMO3BOJIAJI NEPEUTH K HOBOW CTAUM POXKICHUS HUIEH, KOTOPYIO CIIEAYET
paccMaTpuBaTh KaK TEXHOJIOTHIO (KakK Ipoiiecc) oOydeHus JIoJiel BbIpabOTKe Haeh
TEXHUYECKOro xapakrepa. HekoTopple TEXHOJOTMM pELICHUs 3aa4 TEXHUYECKOTO
XapaKTePa AT HACTOIBKO MOPA3UTENbHBIEC PE3YIIBTATHI, UTO UX MOCIEI0BATENN CO-
37QI0T MIKOJBbI O0y4YeHHsI M300peTaTeNbCTBY, CO3/AI0T KOMIBIOTEPHBIE MPOrPaMMBbI,
crocoOCTByrolMe perieHuto Texuuueckux 3aaad (T3). Ha moucku pemenus T3 mo-
JKET YUTH Pa3IMYHOE BpeMS. Y OJIHOTO — MECSIL], Y APYrOoro — TOAblL, TPETHETO —
&13Hb. COKPAILIEHUIO CPOKOB pa3paOdO0TKK HOBBIX HJIEH U PELICHHUN CITy)KaT MPUHIIU-
ITbI TBOPYECKOU ACATENBHOCT U METOBI PEIICHUS TEXHUYECKHX 3a/1a4.

JI71s1 TBOPYECKOM JEATEIBHOCTU XapaKTEPHbI TPU BUZAA ITOCIEN0BATEIBHOCTEN

onepaunﬁ: JIOTUYCCKHUEC, MTHTYUMTUBHBIC U O9BPUCTHYCCKHUC.
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Jlocuueckue — MaTeMaTHYECKU OJTHO3HAYHO ONpeaeNeHbl. X MOXKHO KOppeKT-
HO OITUCAaTh, COCTABUTH AJITOPUTM PEILIEHNS, UCTIONb30BaTh DBM. OTH onepauuu rapas-
THPYIOT [OJy4E€HHE ONPEICIEHHOIO pe3ybTaTa.

Humyumuenas moCIeA0BaTEIbHOCTh JACUCTBUI NpeacTaBiseT co00l KOoM-
IUIEKC HEpa3JesIMMBIX Oll€paliii, BEIOJIHEHNE KOTOPBIX HE MOXKET OOBSICHUTD JAaXKe
caM TBOpell. Elie He BBIICHEHBI MEXaHU3MbI, C TIOMOLIbIO KOTOPBIX YEJIOBEK MPUXOIUT
K ApKuM uaesiM. OHaKo oOLIeTPU3HAHHO, YTO B 3TOM IPOIIECCE UCTIONIB3YIOTCS aHa-
JIOTWH, acCOLMAINY, CTpecChl. BepumHoil MHTYuuu aBisercs o3apenue. Obmens-
BECTHO, YTO «03apEHUs HEOXOTHO IMOCEIAIOT JEHTseB». MHOrMe ucciaenoBarenu
YTBEPAKAAIOT, YTO HEOOXOAMMBIMU KOMIIOHEHTAMHU SIBJIAFOTCSL:

- YMOLIMOHAJIHBII MOMEHT (HACTPOW, HACTOMUMBOCTH, OOJBIIOE KEIAHUE PELIUTh
3a/1a4ay);
- Hay4HO€ NpeBUICHUE (3HAaHUE 3aKOHOB IPUPOJIBI);

- YMEHHE «JIeJIaTh pyKaMu» (JIUYHBIHN OTIBIT).

BOHpOCLI AJIsT CAMOKOHTPOJIsA

1 Packpoiite cyTh NOHATUH «TE€XHOChEPA», «HOOChEpay, «Ornochepay.

2 Kaxk BbI MOHUMAETE CyTh IPOOIEMBbI HEOOXOIMMOCTH COCYIIIECTBOBAHUS U CUMOU-
03a MeX 1y Onocdepoit, TeXHochepoi 1 YeII0BEeKOM?

3 B yeM cyTh TeXHMUECKUX (YHKIIUH, pean3yeMbIX TEXHUIECKUM OOBEKTOM?

4 Kaxumu mapamMeTpamu XapaKTepu3yrOTCsl TEXHUIECKUE OObEKThI?

5 Kak momenupyroTcst MpOeKTHO-KOHCTPYKTOPCKUE PEIICHUSI TIPH pa3paboTKe TeXHU-
YEeCKUX 00BEKTOB?

6 B ueM cyTh 3aKOHOB 1 3aKOHOMEPHOCTEH TEXHUKHU?

7B 4eM cyTh TBOpPUYECKOM EATEIHLHOCTH B 0071aCTH TEXHUKH?
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I'nasa 4 PACYUHET 3YBUYATBIX IIEPE/IAY

OCHOBHOM NMPUYUHON BBIXOJIa U3 CTPOS KOJIEC U 3yOUaTHIX Mepeaay sBisi-
€TCsl MOBPEXKACHUE 3y0UaThiX BEHIIOB KOJIEC B PE3yJbTaTe M3HAIIMBAHUS aK-
TUBHBIX MOBEPXHOCTEH 3yObEB WM HMX MOJOMKH. M3HamMBaHWE aKTHUBHBIX
MOBEPXHOCTEH MPOUCXOAUT B OCHOBHOM OT KOHTAKTHBIX HaNpsiKEHUH (KOH-
TaKTHBIM M3HOC) B 3aKPBITHIX, XOPOIIIO CMa3bIBAEMBIX KUJKUMHU MacliaMH, Iie-
penadax u OT TPEHUSI — B OTKPBITHIX, IEPUOAUYECKU cMa3biBaeMbIX. [Tomomka
3yObeB BO3HUKAET OT 3HAYUTEIbHBIX MEPETPY30K YAAPHOTO ACUCTBUS UIU OT
MEepPEMEHHBIX HaNpsHKeHUN u3ruda (yCTaJIOCTHBIN U3JI0M), NEHCTBYIOMUNA JJH1-
TeIbHBIH meprox (drcio uukinos Ny > 4-10°).

Jns npenynpexaeHusl MpeXIeBPEMEHHOTO BBIXOAA M3 CTPOs 3y0UaThIX
KOJIEC OT M3HOCA M MOJOMKHU 3yObeB HEO0OXOJIMMO MPOBOJIUTH pacyéT 3yOneB
Ha KOHTaKTHYIO MPOYHOCTh aKTHUBHBIX MOBEPXHOCTEH M Ha MPOYHOCTh 3yObEB
pu u3ruoe.

Pacuetr Ha KOHTaKTHYIO IPOYHOCTH SIBJISIETCS OCHOBHBIM, TaK KaK OH B OIpe-
JIEJIEHHOW Mepe CITOCOOCTBYET MPEAYPEXICHUIO pa3pylIeHUs HE TOJIbKO OT KOH-
TAKTHOTO M3HOCA, HO U OT BO3ACUCTBUU JAPYIMX BUIOB IOBPEKICHUM, BBI3bIBAIO-
IIMX OTKa3.

Huxe npuBeleHa MeToAMKa pacyeTa 3yOuaThIX mepenad, 0asupyromascs Ha
pekomengauun I'OCT 21354—-87, HO ¢ HEKOTOPBIMU YIPOUICHUSAMU, HE Hapylla-
IOLIUMU JIOTHYHOCTU U CYTH YIOMSIHYTOIO CTaHJapTa U 00eCTeYMBaAIOIIMMU J0CTa-

TOYHYIO TOYHOCTb MHKCHCPHBIX PACUYCTOB.

4.1 MartepuaJusbl 3y0uaTbix Kosec. Cioco0bl ynpouHeHus 3y0beB

[TpakTuKOM 3KCIUTyaTallUd U CHEUUATBHBIMUA HUCCIIEIOBAHUSMU YCTAHOBJICHO,
4YTO HA2py3Kd, OONycKaemas no KOHMAaKmuou npouHocmu 3ybves, onpeoesnsemcs 6
OCHOBHOM M8epOOCmblo nosepxHocmu mamepuana. Hanbombliryio TBEpAOCTh, a ciie-

JOBATCJIbPHO W HAMMCHBIINEC I‘a6apI/ITBI U MacCy nepeaadn MOXXHO IIOJIYYHTH IIpHU
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U3TOTOBJICHUHU 3yOUaThIX KOJIEC U3 CTajei, MOJABEPTHYTHIX TEPMUUYECKON U XUMH-
KO-TEepMUYECKOI 00pabdoTKe.

OCHOBHBIM MaTEepUaJIOM JIJIsi U3TOTOBJICHUS 3y0UaThIX KOJEC CHIIOBBIX Iepe-
Jla4 CIIy’KaT JIETUPOBAHHbIE WJIM YTJIEPOJIUCTBIE CTAIW. B 3aBHCUMOCTH OT TBEp-
J0CTU pabovMX MOBEPXHOCTEH 3yObEB MOCJE TEPMUYECKOU 0O0pabOTKH 3yOuaThie
KOJIeca MOKHO YCJIOBHO pa3JIeJIUTh Ha J[BE IPYIIIbLI: ¢ TBEpAOCThi0 He Oozee 350
HB — HOpMam3oBaHHbIE WK YIyYIlIEHHbIE, ¢ TBepAOCThIO Oonee 350 HB (6onee 45
HRC) — 3akayicHHbBIC, [IEMEHTOBaHHbIC, HUTPOIICMEHTOBAHHbBIC, a30THPOBAHHBIE.

[Ipu TBepmoctu Marepuana He Oosiee 350 HB uucroBoe HapezaHue 3yObeB
IIPOU3BOJAT MOCIIE OKOHYATEIbHON TEPMUUYECKON 00paOOTKH 3arOTOBKH.

[ToBepxHOCTH HOPMAIM30BaHHBIX U YJIYUYIIEHHBIX 3yObEB XOpOIIO MpHpada-
TBIBAIOTCS, B PE3YJIbTATE YETO MOIPELIHOCTH, JIOMYIICHHbIE [IPU HApe3aHUHU 3yOhEB
U cOOpke mepenadd, 4acTUYHO ycTpaHstoTca. K Hemocratkam yinydllIEHHBIX U
HOpPMaJIM30BaHHbBIX 3y0UaThIX KOJIEC CIEAYET OTHECTH UX CPABHUTEIBHO HEBBICO-
KYIO IPOYHOCTb, BCIAEACTBUE YEr0 MEPE/Iavu ¢ TAKUMHU KOJIECAMH MOIy4aroTCs OT-
HOCUTEJIbHO 00JbIIKX pa3MepoB. [loaTomy paccMaTpuBaembie ciocoObl yIpoUHe-
HUs 3yObEB UCTIONIL3YIOT B NIEpenavyax, Macca U pa3Mepbl KOTOPBIX CTPOrO HE OrpaHu-
YEHBI.

M3BecTHO, 4TO Macca JeTaled pe3KO YMEHBIIAETCS C YBEIMYEHHEM JOITyCKa-
€MBIX KOHTAKTHBIX HAlpsSOKEHU [o,,]. Bennuuna [o,] cBsI3aHa C TBEPIOCTHIO KOH-
TaKTUPYIOLUIUX MOBEPXHOCTEN 3aBUCHUMOCTBIO, OJIM3KON K MPSAMOIPONOPIOHATb-
HOMW. [IJisf CHM>KEHUSI MacChl JeTajlel cieayeT Ha3HavyaTh 10 BO3MOXKHOCTH Oolee
BBICOKHE TBEPJOCTH aKTUBHBIX TOBEPXHOCTEH 3yObeB.

B mpaBuibHO CipoeKTUPOBAHHONM 3yOUaToOl Mape COOTHOIICHHE TBEPAOCTEH
AKTUBHBIX TIOBEPXHOCTEH 3yObEB IIECTEPHU M KOJIECA HE MOXKET ObITh BHIOpAHO
MIPOU3BOJIBHO.

[Tpu tBepaoctu 3yoneB n0 350 HB s ux nmydmelt mpupaOGOTKH TBEPAOCTD
mectepau H; Ha (10—15) HB Oonbiie TBepaocTn Koneca Hy.

Ecnu TBepaocTs pabounx nmoBepxHocTei 3yoreB He mpesbimaet 350400 HB,

TO i1 CHUKCHUA OITACHOCTH 3aCiaHuA U YBCIIMYCHUA HGCYHIGI\/'I CITOCOOHOCTH KO-
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co3yObIX TIepead CienyeT BIaepKuBaTh yciosue Hy — H, > 40-50 HB, tne H; u
H, — tBepaocTh pabounx MOBEPXHOCTEH MIECTEPHU U KOJIECA COOTBETCTBEHHO.

[ToBBICUTH HECYIIYIO CITIOCOOHOCTH KOC03yOoi nepeaaun Ha 25-30% MOXKHO
npu Ha3HaueHuu H; > 400 HB, a H, <320 HB, rne H; u H, — TBepaocTh pabouux
MMOBEPXHOCTEN HIECTEPHU U KOJIECA COOTBETCTBEHHO.

JI1a ManoHarpyeHHbIX Iepeiad HaXOASAT MPUMEHEHUE CTAIBHOE JINTHE U YYT'YH:
[Ipu cnenuanbHBIX TPEOOBAHUAX UCTIONB3YIOT HEMETAITMUECKUE 3y0UaThie Koeca.

B Tabn. 4.1 npuBeneHbl yCpeIHEHHbIE 3HAUCHUS] MEXaHUYECKUX XapaKTEpH-
CTUK M BHJIbI TEPMOOOPAOOTKH HEKOTOPBIX PACHPOCTPAHECHHBIX MAPOK KOHCTPYK-
UOHHBIX cTajel (yraepoaucThix kadecTBeHHBIX 'OCT 1050—88 u nerupoBaHHBIX
['OCT 4543—71), ucnonb3yeMbIX Jii U3rOTOBIIEHUS 3y0OUaThIX KOJEC, a TaKkKe
JIPYTUX JieTajied MalllvH (BajoB, OCEH, 3BE3/I04YCK ICMHBIX Mepeiay, YepPBIKOB, Je-
tajgeit Mypt u T. 1.). Kak crnenyer u3 tabnuibl, MEXaHUYECKHUE XapaKTEPUCTUKU
CTaJIel 3aBUCAT HE TOJBKO OT XUMHUYECKOTO0 COCTaBa U BUAA TEPMOOOPAOOTKH, HO
Y OT pPa3MepOB XapaKTEPHOI'O CEYEHUS 3ar0TOBOK (puc. 4.1).

OTcroa MOXKHO CZeNaTh BBIBOJ, YTO BHIOOP Marepuasa 3yO0uaThiX KOJIEC SIB-
JIIETCSI BAXKHBIM ATAINlOM MPHU MPOCKTUPOBAHUU PEIYKTOpA.

Jlnst ctany oHOM U TOM K€ MapKH B 3aBUCUMOCTH OT TEPMHYECKON 00paboT-
KM MO>KHO MOJIyYUTh Pa3IMYHbIE MEXaHUYECKUE CBOMCTBA, MTO3TOMY C LIEJBIO CO-
KpallleHHs] HOMEHKJIATyphbl MaTepUaliOB JIJIsl IECTEPHU U KoJieca mepeaadyn OObIYHO
MPUMEHSIIOT OJIHY U TY € CTallb.

st yHu(UKAIMKY UCTIOIB3YEMbIX B IPOU3BOJICTBE MAaTEPUAJIOB U YIIPOIICHUS
M3TOTOBJICHUS 3alacHBIX YacTel PEKOMEHJYeTCs BBIOMpaTh CTald CIIEIYIOIINUX
MapOK:

1) Hopmanuzarust — 35, 45, 3571;

2) ynyumienne — 45, 40X, 35XM, 40XH, 45J1, 40T JI;

3) 3akanka npu HarpeBe TBU-35XM, 40XH, 50XH, npumeHeHne yriaepoaucTbixX
cranei Tuna «Cranb 45» HEAONMYCTUMO;

4) nnameHHas 3akajka — 35XM, 40XH;

5) oobEMmHas 3akanka — 45, 40X, 35XM, 40XH;
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6) nemenTanus — 20XH2M, 18XI'T, 12XH3A;

7) razoBasi HUTporieMeHTanuss — 25XI'M;

8) azotupoBanue (msrkoe) — 40XH2MA.

Tab6auma 4.1

MexaHn4decKue XApPaKTCPHUCTHUKHU crajen HCKOTOPBIX MApPOK, UCITOJIb3yCMbIX  IJIA
HU3TrOTOBJICHUA BY6‘—IaTBIX KOJICC U JIPYTUX I[eTaHefI MalllMH

TBepnocThb [Ipenen
5 g g
= y = = = = =
= (@] wn = 5 Q I3
bt o < E 23 S = S Tepmueckas ob6pa-
% 3 = $ m g O g O 5.0 60TKa
< = & = 5 5 I 8 %
< = = O s
p= = E o = =]
MIla
ITokoBKa WM ITAMIIOBKA
35 JIro6oi JlroGas 163-192 550 270 Hopmanu3zauus
45 To xe To xe 179-207 — 600 320 To xe
45 125 80 235-262 — 780 540 Vyumrenune
45 80 50 269-302 — 890 650 To xe
40X 200 125 235-262 — 790 640 "
40X 125 80 269-302 — 900 750 "
40X 125 80 269-302 45-50 900 750 VYnydmenue + 3a-
KaJIKa [pH HarpeBe
TBY
35XM 315 200 235-262 — 800 670 Vyumrenune
35XM 200 125 269-302 — 920 790 To xe
35XM 200 125 269-302 48-53 920 790 Viydmenune + 3a-
KaJIKa [IPH HarpeBe
TBY
40XH 315 200 235-262 — 800 630 Vydmrenune
40XH 200 125 269-302 — 920 750 To xe
40XH 200 125 269-302 48-53 920 750 Viyumenune + 3a-
KaJIKa [IpH HarpeBe
TBY
50XH 200 125 269-302 50-56 1100 900 To xe
20XH2M 200 125 300-400 56-63 1000 800 Vydmenne + me-
MEHTaIUsA + 3aKa-
Ka
18XI'T 200 125 300-400 56-63 1000 800 To xe
12XH3A 200 125 300-400 56-63 1000 800 "
25XIT'M 200 125 300-400 56-63 1000 800 "
40XH2MA 125 80 269-302 50-56 980 780 VYiydmienue + a3o-
THPOBaHUE
CrajbHas OTJIMBKA
35J1 JIroOoi Jlrobast 163-207 — 550 270 Hopmanu3zauus
4571 315 200 207-235 — 680 440 Yiydmenue
5001 315 200 235-262 — 850 600 To xe

Ipumeuanue — Ipu CIUIOMIHBIX JUCKaxX Kojec S = by,
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Yepasx, san-uwiecmepnsa b, Kozeco

D=d, +6wuu D=d,+6 M S=cum S=3§
7
- s
| 7S
g-34 = B
: 7
- ety
Pucynok 4.1 — Pa3Mmepbl XxapakTepHbBIX CCUCHHI 3arOTOBOK

4.2 OnpeneieHue J0NMyCKaeMbIX HANPSIKEH U

Pacdersl 3y04aThiX nepenady Ha MPOYHOCTH BBITIOMHSIOT MO JIOMYCKaeMbIM
KOHTAKTHBIM [Gy] M3rMOHBIM [GfF] HanpspKeHUsAM. DTH HANPSDKECHUS OIPEACIISIOT
no 3aBucumoctsM, puseneHHbIM B ['OCT 21354-87, Ho 6e3 psana kodpduimeH-
TOB, B OOJIBIIMHCTBE CIy4aeB PAaBHBIX WM OJM3KUX K SIMHHULIC.

JlomyckaeMoe KOHTAKTHOE HaNpsHKCHHE, HE BBI3BIBAIOIICE ONACHON KOHTAKT-

HOU YCTaJIOCTH MaTepUaiIa:

_ Ohiim

S ]

H min

(4.1)

I€ Oy, — NPEeIesl KOHTAKTHOM BHIHOCIMBOCTH aKTHBHBIX MIOBEPXHOCTEN 3yOheEB,
COOTBETCTBYIOIIMN 0Aa30BOMY UYHCIY IHUKIOB N, TEPEMEHbl HANpPSKEHUI; 3HA-
YEHUE Oy M1 Nyynm OHPEICISIIOT B 3aBUCUMOCTH OT CpeaHel TBepIOCTH Haxr.cp ak-
TUBHBIX MOBEPXHOCTEH 3yObeB, o, MO Ta0u. 4.2, 3HaueHue N, (MIH. UKIIOB)

IMPUBCACHBI HUIKC.

Taomuna 4.2
ba3oBoe uncIo MUKIIOB B 3aBUCHMOCTH OT TBEPJOCTH MOBEPXHOCTH 3yOhEB

Hacrcp| 10200 HB| 250 HB| 300 HB| 350 HB| 40HRC»>| 50HRC» | 60HRC»
N jim 10 17 25 36 44 84 140

Sy min — MHUHHMaIBbHBIA KOA(GOUIIMEHT 3amaca MPOYHOCTH (151 3y0UaThIX KOJIEC C

H min
OJTHOPOJHOM CTPYKTypoil Marepuana S,,,,= 1,1 (mpu HOpManu3auuu, yaydlmieHuu
Wi 00BEMHON 3aKalke), ISl 3y0UaThIX KOJIEC C MOBEPXHOCTHBIM YNPOUYHEHUEM

3yObeB S, ... = 1,2 (IIpu MOBEPXHOCTHOM 3aKaJIKe U IIEMEHTAIUN));

H min
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Z, — K03(PUIMEHT TOJTOBEYHOCTH, YUUTHIBAIOUINI BIMSHHE CPOKa CIY>KOBI U

peXrMa Harpy3KHd repeadu:

Zy =Nujim I N mpur Ny <Ny, (4.2)

HO He Oouiee 2,6 sl OMHOPOJAHOM CTPYKTYphl Matepuaina u 1,8 ajis moBEepXHOCT-

HOTO YIIPOUHCHHS;
Z, :%f’/NH“m/NK npr Ny >Ny, (4.2, a)
HO He MeHee 0,75.

OO6pruno mpu N, > N, iy, 9TO UMEET MECTO TIPH JTUTEIABHO pabOTaroMIeH Te-
penaude, T. €. B TeueHue He MeHee 36 000 4, npuauMarT Zy =1. PacyeTHoe uncio
IUKJIOB HamnpsbkeHuil Ng Mpu MOCTOSSHHOM PEXKMME Harpy3ku ONpPEAeISIIOT IO
dbopmymnam:

N, =60nL,, 4.3)
rae N — YacToTa BpaIllEHUS TOro W3 KOJIEC, IO MaTepually KOTOPOro OIpeaess-
10T JOMYyCKaeMbIe HaMPsKEHUS, MUH

L, — pecypc nepenaun (poAOIKUTEILHOCTS PAOOTHI EPEauH 3a pacyeT-

HBIM CPOK CITYXKOBI), U:
L, =L, ACt,, (4.4)
rae L, — cpok ciy0bl nepenauu, aeT;

JI — 4ucno pabouux JAHEH B rofy;

C — 49uc/0 CMEH,;

t, — mpomoIKNTENLHOCT CMEHBI, Y.

B kayecTBe n0myckaeMoro KOHTaKTHOT'O HAMPSKEHUS! 1J11 KOCO3YOBIX U IIEB-
POHHBIX Tepeaay, YUYUThIBas OOJIBIIYIO Pa3HOCTh CPEIHUX TBEPJOCTEH aKTHBHBIX
NOBEpXHOCTEH 3yObeB KoJjiec, MPUHUMAIOT MEHbIIIEE U3 JABYX, MMOJYUYEHHBIX IO 3a-
BUCUMOCTSIM:

s HenmpsMO3yObIX HMUJIMHAPUYECKUX 3yOuaThix Kosec (MHAEKC «1» — oT-

HOCSITCS K IIECTEPHE, «2» — K KOJIECY)
[61,]1=0,45([oy,]; +[0n],) 2[o4 ], (4.5)
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[0u] < 1,25 [o4]2,
JUISE KOHMYECKUX HETPAMO3YOBIX
[64] =0,45 ([ou]s + [0u]2) = [04]2.., (4.6)
[0.] < 1,15 [o4]2.
Bo BCex OCTabHBIX CAyYasx 3a JOMYCKAeMOe KOHTAKTHOE HANpsLKEHUE TPH-

HUMAIOT MEHBIIIEE U3 JOIyCKAaeMbIX HallpsDKeHU! [0, ], U [0y ],.

Jlonmyckaemoe HanpsKeHre U3ruda npH pacyeTe Ha MPOYHOCTH:
[oc]= (T imb / Semin)YaYn (4.7)
rie O |imp — HPEael BBIHOCIMBOCTH 3yObeB MU U3ruOe, COOTBETCTBYIOLINI Oa-

30BOMY 4YHCIY LHKIOB HaHpH}KGHHﬁ )51 OHpGI[CJIfICMBIfI OKCIICPpHU-
MCHTAJIbHO Ha OCHOBC KPUBBLIX YCTAJIOCTHU (pCKOMeHI[aHI/II/I I10 BBI-

00py op,, TPUBEACHBI B TA0I]. 4.3);

Sk min— MHUHUMAIbHBIH Ko3(uUuuenT 3amaca npoudoctd (tabdm. 4.3) mis
3yO4aThIX KOJIEC, U3TOTOBJCHHBIX U3 MOKOBOK, MPUHHUMAIOT PaB-
HbIM 1,75, U3 TUTHIX 3ar0TOBOK — 2,3);

Y, — K03} dUIHMEHT, YYUTHIBAIOIINN BIUSHUE IBYCTOPOHHETO MPUIOKECHUS

HArpy3Ku, TPUHUMAEMBbIN paBHBIM | TIPH OJIHOCTOPOHHEM MPHUIIOKE-
Hun Harpysku u 0,7-0,8 — mpu 1ByCTOpOHHEM MPUIIOKCHUH HATPy3-
k1 (OObIliee 3HaUEHUE MPU TBEPJOCTH PabOYMX TTOBEPXHOCTEH 3yOb-

eB Boimie 350 HB).

Koaddunment gonroseunoctu Y, npu tBepAaoctu menee 350 HB (ns 3y6ua-

TBHIX KOJIEC C OHHOPOAHOW CTPYKTYpPOM Marepualia, BKIKOYas 3aKaJCHHbIC MPHU
HarpeBe TBY co ckBO3HOM 3akaikoi, U 3yOuUaThIX KoJiec cO NUTM(OBAHHOU mepe-
XOJIHOM TMOBEPXHOCTHIO, HE3aBUCUMO OT TBEPJOCTH U TEPMOOOPAOOTKH UX 3yOb-

€B):

1<y, =§N_, /N, <4, (4.8)

npu tBeproctu 6osee 350 HB (s 3yOuaThix Kojiec a30THPOBAaHHBIX, a TAKXKe Iie-
MEHTHPOBAHHBIX M HUTPOIIEMEHTHPOBAHHBIX C HENUIM()OBAHHOMN MEepexoHON Mo-
BEPXHOCTBIO):
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1<Y,=9N_, /N, <25, (4.8, a)

) 6\.
rae N, — 0a30Boe uncio nukinos Hanpsokenuit (Ng;, =4-10");

N, — 4KCIO LUKIOB HANpPSKEHWH B COOTBETCTBUM C 3aJaHHBIM CPOKOM
CITY>KOBI.
Uucno uukiioB N, IpH NOCTOSSHHOM PEXHUME ONPEAEIISIoT 1Mo dhopmyde (4.3).
[Tpu mmuTensHO paboTaromieii mepeade (¢ pecypcomLl, > 36 000 1) Y, =1.
Ecnu Harpy3ka He NOCTOSIHHAsI, @ U3MEHSETCS B COOTBETCTBUU C THUIMOBHIMU
pexuMaMu HarpyxeHus (puc. 4.2) npu onpenencHuu Ko3GOUIIMEHTOB J0JITOBeY-

HocTh Z, u Y\ HCHOJIb3yeTcs MeTo]] SKBuBajeHTHbIX HUKiIoB (TOCT 21354-87).

/ 0
N L]
N 4 N
05NN
' \:\ NlJ
' <
a:];//;lrax ? X\
N N
. T,

Pucynok 4.2 — TunoBsle peKUMbI HarpyKEHHUS .
0 — nocTostHHBIH; 1 — TsHKENBIN; 2 — CpeIHUI PaBHOBEPOSTHEIH;
3 — cpeauuii HOpManbHbIit;, 4 — nérkuit; 5 — 0cobo nerkuit

B atom ciyuae B 3aBucumoctu (4.2) u (4.2, a) BMECTO pPacyeTHOI'O 4HCIIA
ukiaoB Nk moacraBisercs unciio MUKIoB Nye =Kne Nk; B 3aBucumocTH (4.8) u
(4.8, a) BMmecTo N moxacraBisercs Neg =Kre Nk, tne Kye 1 Keg — koaddunmen-
Thl IPUBEJICHUS] IEPEMEHHOTO PEXKUMA K MOCTOSSHHOMY SKBUBAJIECHTHOMY PEKUMY

COOTBCTCTBCHHO IIPHU paCyYCTC 110 KOHTAKTHBIM U W3rHOHBIM HapsKCHUAM.
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Tabmnuma 4.3
3HaueHUsl IPEJIEIOB KOHTAKTHOUN o, ¥ U3TUOHON o, BBIHOCIMBOCTHU U KOA(D(UIMEHTOB O€30MaCHOCTH

TeépaocTs 3y0neB o 0** [on] (7]
TepmoobpaboTka ——— p— I'pynna craneit OH limb, SHmin OF limb, SEmin l\l-/iﬂfln;lx’ 1\51 IrIn;x,
HOCTH BHHE Mlla MIIa
Hopmanuzanus
40, 45, 40X, 40XH,
VYiyamenne 180-350 HB 45XI1, 35XM, 1t 1p. 2HB+70 11 1,8 HB 1,75 2,807 2,7 HB
OO0bEéMHas 3aKajIKa
44-54 HRC 40X, 40XH, 45X, 18 HRC + 150 11 500 2,867 1400
35XM, u 1p.
3akajka npu Harpese
TBY no BceMy KOHTY- 900 1260
MOIyae My > 3)* _ _
py (Mozyss My > 3) 56-63 25-35 55111, V6, 35XM 650 1260
1,75
3akajka npu HarpeBe 17 HRC* .+ 200
i 40X, 40XH, 35XM, u ap. 40 HRC,,,
TBY ckBo3Has ¢ 0xBa 4555 42-50 40X, 35XM, 40XH u 1p. 1o 550 1430
TOM BIIaJIMHBI .
AszotupoBanue
P 5567 24-40 45§Xéfg)‘?&>§§g’%§i N 1050 12 HRC*,p 0 + A0HRC,, | 1000
50-59 24-40 ’ " ZlI; 1050 +300 30 HRC,, 1000
LleMeHTaIMS 1 3aKaJIKa
55-63 30-45 Temergigpuic Sggiu 23 HRC,0, 750 155 | 40 HRC, 1200
BCEX MapOK
Hurpouemenrtauus u
Monn0IeHOBEIE CTAIH 1000
3aKaiKa 25XT'M., 25XI'HM 23 HRC 40 HRC,,, 1520
57-63 30-45 1,2 1,55
Be3monubaeHoBEIE cTAIN
25XTI'T, 30XI'T, 35X u 23 HRC,; 750 40 HRC,,, 1520
ap.

*PacnpocTpaHseTcsl Ha BCe cedeHHs 3y0a | 4acTh Tejla 3y04aToro Kojeca I1oJ{ OCHOBaHUEM BIIaJIMHBL.
**3HayeHus onpeaensaioTcs o cpenHeit Bepaoctu 3yores. HRC,,, — TBepmocts mosepxnoctr 3y6a. HRC cpyy — TBEPAOCTE CEPALIEBHHE 3y0a.
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Taomnuma 4.4
3naveHus ko3GpburreHToB Kyr 1 Kgg JUIs1 TUIIOBBIX PEKUMOB

Tunosoi Pacuér Ha KOHTaKTHYIO
pexuM YCTaI0CTh Pacuér Ha n3rubHyI0 ycTanocTs
Harpyxe-
Hust (puc Tepwo-
4.1) o6paboTka m/2 Khe TepmoobpaboTka | m Kre TepmoobOpaboTka | m Kre
0 1 1 1
1 0,5 0,3 N 0,2
5 0.25 VYiy4menue, 0,143 3akaika 00bEM- 01
o | e |2 oug | o |6 gges | remiee | € | oga
4 0,125 P 0,038 M i 0,016
5 0,063 0,013 0,004

KpaTkoBpemeHHble HArPY3KH Ty, KOTOPBIE MOTYT BO3HUKATH B MPOIIECCE pa-
OOTHI Mepeaayuu, He BBI3BIBAIOT YCTAJIOCTHBIX SIBJICHUM, HO MOTYT BBI3BATh IOTEPIO
CTaTUYECKOU MPOYHOCTH.

Jlis mpefoTBpallleHus IacTUYECKUX AeopMalvii Uiu Xpymnkoro paspyiie-
HUS 3yObEB JI0MyCKaeMble HAPSDKEHUS MIPU MPOBEPKE CTATHUECKON MPOYHOCTH TI0
KpaTKOBpeMEHHbIM meperpy3kam, MIla; [o,1max = 2,8 or mpu HOpmammzammw,
YIIY4IICHUH Ha 00bEMHOM 3aKanke; [0y, 1max = SHV mIpu a30TUpOBAHHBIX 3yObsX.

['paduk ays nepecyera TBEPAOCTEH MoKa3aH Ha puc. 4.3.

70
65 / £

60

v/
cc / | THrE
50 /[

.

HRC 45 /.V HV
40 ///
35

350 400 450 500950 600 650 700

HB —=—

Pucynok 4.3 — I'paduk st mepecyera TBEpIOCTEH
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4.3 KoapPpuument narpysku. TouHoCTh 3y0UaThbix nepeaav

Cusbl, BO3HHMKAIOUIME B 3allETVICHUMH KOJIEC, BBI3BIBAIOT AePOpMAIMIO HE
TOJIKO 3yObEeB, HO M BAJIOB M OTOP, YTO MPUBOAAT K HEPABHOMEPHOMY pacrpere-
JICHUIO HArpy3KH BJIOJb KOHTAKTHOW JTMHUU 3yObEB, a TAKXKE K JOMOJTHUTEIbHBIM
JUHAMHYECKUM Harpy3kam. Takoe ke BIMSHUE OKa3bIBAIOT HEU30EKHbBIC MOTPEI-
HOCTH H3TOTOBJICHHE U MOHTa)ka JieTanei nepenauun. [{is ydyera BIUSHUS yKa3aH-
HBIX (paKTOPOB IPH pacueTax HOMHUHAJIBHYIO HArpy3Ky YMHOXAIOT Ha K03 duiiu-
eHT Harpy3ku K, KOTOpbIi, B CBOIO OYepe/ib, OMPECIICTCS MPOU3BEACHUEM TPEX
ko3 punuentoB: K = K, Kg K,. YkazanHbiM K03 QHUIHUEHTOM HPUNKCHIBAIOT HH-
nexkc H mpu pacdere Ha KOHTaKTHYIO MPOYHOCTh M MHAEKC F mpu pacuére Ha
IPOYHOCTH IPHU U3THOE.

Ko3dduument K, yunTtsiBaer HEpaBHOMEPHOCTh pacIpeieieHHs] Harpy3Ku
MEXIY 3yObSIMH.

[Tpu pacuere Ha KOHTaKTHYIO IMPOYHOCTH AJIsl MPSIMO3YOBIX Nepeaad NpUHU-

mator K, = 1; mamg koco3yObIX M IIEBPOHHBIX mnepenad K, — BbIOMparOT IO

Tabi. 4.5 B 3aBUCUMOCTH OT CTEMEHHM TOYHOCTH 1Mo HopMaM IuiaBHocTH ['OCT
1643—-81 m OKpyKHOU CKOPOCTH L TIepEIaUH.
[Tpu pacueTe Ha MPOYHOCTH MPU U3rHOE ISl KOCO3YOBIX U IIEBPOHHBIX MEpe-

na4 3sHayeHust K., mpusenensl B Ta0md. 4.5:

Taonuma 4.5
OpueHntupoBouHbIe 3HaueHUs KodhuimentoB Ky, u Kg,

OKpyxHas CKOPOCTE | (oo rourocTH Ko Kra
v, M/C

7 1,03 1,07

Ho 5 8 1,07 122

9 1,13 1,35

Cspitre 5 10 10 g Hg 1’5

Capimie 10 go 15 ; 1’22 1’4218

CrerneHp TOYHOCTHU TIEPEIAYM HA3HAYAETCS B COOTBETCTBUHU C JaHHBIMH Ta0I. 4.6.
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Taonumna 4.6

PCKOMCHI[&HI/II/I I10 BI)I60py CTCIICHHU TOYHOCTHU 3Y6anBIX Inepecaayd

Crenen Bun nepenaun Vimax» M/C, J10 O06nacTh IPUMEHECHHUS
TOYHOCTHU
HunuHapudecKast 20/40 BBICOKOCKOPOCTHBIE ITepeiauu, Me-
6 XaHU3MbI TOUHOM KMHEMAaTUYECKOM
Konnueckast 14/25 CBSI3U — JICIIUTEILHBIC, OTCUCTHBIC
U T. ]I
[Hunuaapuyeckas 20/30 Ilepenauun pu MOBBILIEHHBIX CKO-
7 Kommaeckas 10/16 POCTSIX U YMEPEHHBIX Harpy3Kax
WJIM HA000pOT
[Hunuaapuyeckas 8/12 [lepenauun B 0011IeM MaIIMHOCTPOE-
8 KoHecKas 5/9 HUHU, HE TpeOyroIe 0coboi ToY-
HOCTH
9 Hunuuapuyeckas 3/6 TuxoxoaHble IEpeaaun MaIiuH
Konunueckas 2/4 HHU3KOW TOYHOCTHU

Ipumeuanue — B uncnuTensx yka3aHbl CKOPOCTH MIPSMO3YOBIX KOJIEC, B 3HAMEHATEISIX — HETPAMO3YObIX

Kos(ppunmenr Ky yuuThIBaeT pacnpeieieHne Harpy3ky o JJIUHE KOHTAKT-
HBIX JUHMK. Pasmuuaror xospuument Kyz — IpH pacdeTe IO KOHTAKTHBIM
HanpspKeHUAM U Kpg — IIPH pacdeTe Mo HaNpsKEHUSM U3ruoa.

OCHOBHBIE TIPUYMHBI, BBI3BIBAIOIINE HEPABHOMEPHOCTh PACIPEIEIICHUS
Harpy3Ky 1O JUIMHE KOHTAKTHBIX JIMHUN — 3TO ynpyrue aedopManuu BajioB, KO-
J€c, onop, KOpIycoB, HETOUHOCTh M3IOTOBJICHUS JeTallel Iepenad U ux cOOpKH,

HN3HOC MMOAIIMNITHUKOB H ITOABHUKHBIX COG)II/IHeHI/Iﬁ KOJIEC, B3aMMHOC PACITIOJIOKCHHC

3yO4aThIix Kojec ¥ omop. Pazmuuaror ko3¢ GUIMEHTHI, YUYUTHIBAIOIINE HEPABHO-
MEPHOCTE Paclpe/ieNICHNs Harpy3Ku B HauanbHEIA mepuon Ky u K Fp -
Jlyist mpupadaThIBAOIIMXCS MPSMOYTOIBHBIX M KOCO3YObIX MUIUHIAPHICCKUX,

a TaKKe TMPAMO3YObIX KoHM4ecknx komec Ky = K; (1—Xx)+ X (Bmecto Kg oI-

craBmsior K Hp M KFB u cootBeTcTBeHHO nonydaeM Ky u Kig). X— xoapdu-

[IUCHT peKKUMa. 3HAUYCHUE X JIJIsI TUIIOBBIX PEXKUMOB HarpykeHus (puc. 4.2).

Tabnuma 4.7
3nauenne kodpuirenTa x sl TUMOBBIX PEKUMOB HarpyKEHUs
Howmep pesxnma 0 1 2 3 4 5
X 1,0 0,77 0,5 0,5 0,38 0,31
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Jns HenpupabateiBatomuxcs konée (M, u H, > 40 HRC) K, =K., n
Kr; = Ke,.Onpenenenne K,, u K., OpeACTaBIsgET CPABHUTENLHO CIOXKHYIO 3a/1a-

gy (I'OCT 21354-87). IloaToMy npu NPOEKTUPOBOYHBIX pacyeTax MPUHUMAIOT

NpUOIM3UTENbHBIC 3HaUeHUs K, u K., mo rpadukam (puc. 4.4) s QUIMHIPU-

4yecKux U (puc. 4.5) Juisi KOHUYECKUX Mepesay.

=2 [ 7 @
® 5@ Tl 5%4 ”@5
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drioz== Wz
0 04 08 12 16 2 7 g4 08 12 16
T Yba
[lpu Ky € 350H8 wmu Hyg I50HB [lpu K, >350HB u Hp> I5048
16 (5 1
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14 j o // // /4
5
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0 4% 08 1z 16 2 0 04 a8 12 16
God — Yog —

Pucynok 4.4 — I'paduku a1 onpenesneHus OpUEHTUPOBOYHBIX 3HaUYCHNUH Kpyg, Krp. 1HpPHI y
KPUBBIX COOTBETCTBYIOT IepeiayaM, YKa3aHHBIM Ha cXeMax; repenada 1 — ormopsl Ha MIapuKo-
BBIX TIOJIIMITHAKAX; TIepeiaya 2 — OIMOPhI HA POJIUKOBBIX MOINIMITHUKAX; 00JIee TOYHOE OIpe-

nenenue Kyg, Krg nponssoaurcs no npui. 3 'OCT 21354-87
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Pucynok 4.5 — I'paduxu a5 onpezneneHus OpueHTHPOBOYHBIX 3HaYeHUH Kyp, Krpg 17151 KoHMYe-
ckux mepeaad: 1 — mepenada | (ormopbl Ha MAPUKOBBIX MOANIUITHUKAX ); 2 — repenada | (ormopbr
Ha POJIMKOBBIX MOANIMITHUKAX ); 3 — mepeaaya ||, mTpuXmyHKTUPHBIMU TUHUSMU J1aHbI KPUBbBIE
JUISl KOHUYECKUX TIepeiad ¢ KpyroBeIMH 3yObsiMu. J{iist atux nmepenay npu H,<350 HB, a Takxe
npu 1 <350 HB u H> <350 HB cnenyer npunumats Kyp = 1

b

Koadpdunment mmpunsl Y, =d—W, rae b, — mupuHa Kojeca;, d, — aenu-

TEJIbHBIM JUAMETP IECTEPHHU.

1
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_ Mw
KoshdurmenT mupunsl 3y6uaroro senmna Kpe = R o TAe b, — HmupuHa 3y0-
e
4aToOro BEHI]a KOHMYECKOTO KoJieca, R, — BHEIIHEe KOHYCHOE PacCTOsSHUE.
3uavyenns K, u Kg; BbIOMparoTcs B 3aBUCHMMOCTH OT BEJIMYHMHBI Yy, JULS

. K.u
INHAPUIECKOU IIEpeaayu, Uin be

— HJIA KOHNYECKON U CXEMBI nepcaaydu,
be

rae U — MeperaTovyHoe YUCIIO NepeJayn.
Koapduuumentsr K, n K., yuuTbiBaroT [uHaMHYECKyHO HArpy3Ky, BO3HH-

KaIoIIyIO B Iepejaye.

[TorpenrHoCTh U3rOTOBJICHUS 3yOUaThIX KOJIEC W APYTHX JCTalel rnepeaad, a
TaK)Ke€ UX HEAOCTATOYHAS KECTKOCTh MPUBOAT K N3MEHEHUIO MTHOBEHHOTO TIepe-
JTATOYHOTO OTHOIIEHUs. B pe3ynbTaTe 3TOro B 3allelJICHUU BO3HUKAET MOMEHT OT
CHJI MHEPIIUY BPAIIAONTUXCS MAacC, 9TO MPHBOAUT K TUHAMHYECKUM BO3JCHCTBH-
SIM BHYTPH TIEpeIayuu.

3nauenus kodhdumreaToB Ky,. u Kg,. BeiOupatorcs o tabi. 4.8 u 4.9 coot-

BCTCTBCHHO.

Tabnuma 4.8
3nauenus kodPpounrenta Ky,. (B unciurene s npsiMo3yobIx KoJec,
B 3HAMEHaTeJ e — JJIsl KOCO3YOBIX)

Crenens TBepaocTh MOBEpXHOCTEN v,mlc

TOYHOCTH 3yObeB 1 2 4 6 8 10
6 <350 HB 1,03 106 | 1,12 (1,17 | 1,23 | 1,28
1,01 102 | 103|104 | 1,06 | 1,07
>350 HB 1,02 104 | 107 1,1 | 1,15 | 1,18
1,00 100 | 1,02 | 1,02 | 1,03 | 1,04
7 <350 HB 1,04 1,07 | 1,14 | 1,21 | 1,20 | 1,36
1,02 1,03 | 105|106 | 1,0/ | 1,08
>350 HB 1,03 105 | 1,09 | 1,14 | 1,19 | 1,24
1,00 101 | 1,02 | 1,03 | 1,03 | 1,04

8 <350 HB 1,04 108 | 116 | 1,24 | 1,32 | 14
1,01 102 | 1,04 | 1,06 | 1,07 | 1,08
>350 HB 1,03 106 | 11 | 1,16 | 1,22 | 1,26
1,01 101 | 1,02 | 1,03 | 1,04 | 1,05
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9 <350 HB 1,05 1,1 1,2 | 13 | 14 1,5
1,01 1,03 | 1,05 | 1,07 | 1,09 | 1,12

>350 HB 1,04 107 11,13 | 12 | 1,26 | 1,32
1,01 101 | 1,02 | 1,03 | 1,04 | 1,05

Tabanua 4.9
3nauenus kodpdunuenta Kg,. (B unciurene — st NpsMo3yObIX KOJec,
B 3HAMEHaTeNe — JJIsl KOCO3YOBIX)

Crenenb To4- | TBepaocTh moBepx- v,mlc
HOCTH HOCTei 3yObeB 1 > 4 6 8 10
6 <350 HB 1,06 1,13 1,26 1,40 1,58 1,67

1,02 | 1,05 1,10 1,15 1,20 1,25

>350 HB 1,02 | 1,04 1,08 1,11 1,14 1,17
1,01 | 1,02 1,03 1,04 1,06 1,07

7 <350 HB 1,08 | 1,16 1,33 1,50 1,67 1,80
1,03 | 1,06 1,11 1,16 1,22 1,27

>350 HB 1,03 | 1,05 1,09 1,13 1,17 1,22
1,01 | 1,02 1,03 1,05 1,07 1,08

8 <350 HB 1,10 | 1,20 1,38 1,58 1,78 1,96
1,03 | 1,06 1,11 1,17 1,23 1,29

>350 HB 1,04 1,06 1,12 1,16 1,21 1,26
1,01 | 1,02 1,03 1,05 1,07 1,08

9 350 HB 1,13 | 1,28 1,50 1,77 1,98 2,25
1,04 | 1,07 1,14 1,21 1,28 1,35

>350 HB 1,04 | 1,07 1,14 1,21 1,27 1,34
1,01 | 1,02 1,04 1,06 1,08 1,09

4.4 Pacuer NWJIMHAPUYECKHUX 3y0UaThIX mepeaay

N cXoaHBIMU TAHHBIMHU [T IPOECKTUPOBAHUS PEAYKTOPOB C HWIMHAPUYECKHU-

MU BY6‘IaTBIMI/I KOoJ€CaMHn ABJIAIOTCA MOMCHT Ha THUXOXOJHOM Bally TZ’ YTJIOBEIC

CKOpOCTH 6BICTpOXO,IIHOFO @, U TUXOXOAHOTO @, BaJIOB WJIM 3HAYCHHA BCIWYMH,
10 KOTOPBIM MOXKHO OIIPCACINTDL T2, W, ,. KpOMe TOI'0, 3a1ar0TCs 3aKOHBI HU3-

MEHEHHUS Harpy3Ku, peBEPCUBHOCTb U CPOK CITYkObI (pecypc).
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[IpoekTrpoBaHUE 3aKPHITON 3y04aTOM MIIMHAPUYECKON MEepeaadyn co CTajb-
HBIMH KOJIECAMU BBITIOJHSIOT B TAKOM MOCIIEI0BATEIBHOCTH.

1. OnpenensitoT MEXOCEBOE PACCTOSIHUE &, (MM) M3 YCIOBHS CONPOTUBIICHUS

KOHTaKTHOW BBIHOCIIMBOCTU PabO4YMX MOBEPXHOCTEH 3yObeB 10 hopmyie:

a, > K, (utl)3 (4.9)

2 2
u Wba[GH]
rae K, — BCIOMOTraTenabHbIM KOA(OUIMEHT (711 CTabHBIX KOJIEC MPAMO3YyObIX

nepenay K, = 49,5, s koco3yObIX U meBpoHHBIX K, = 43);

T, — HOMUHJIbHBIN BpalarolIni MOMEHT Ha Kosiece B H-Mm;

Kyg— K03QUIKEHT, yYNTHIBAIONIMNA HEPABHOMEPHOCTH  PACHPE/ICIICHHS
Harpy3KH 1Mo JJIMHE KOHTAaKTHOW JIMHUU, TPUHUMAIOT B 3aBUCUMOCTH OT
TBEPAOCTU pabOYMX MOBEPXHOCTEH 3YOBEB, PACIIONIONKEHHUS OTIOP U KO-
sapdunmenta y,, (cM. puc. 4.4);

U — 1IepeaaTovYHoOC 4YrCJio,

Wa — KOI(DPUITMEHT MIUPUHBI BEHIIA 3y04aTOro KOojeca OTHOCUTEIBHO MEXKO-
bW

CEBOTO PACCTOSIHUS: y,, = —~ (Ha3HA4aroT 1o T1adia. 4.8 B 3aBUCUMOCTH OT TBEPO-
a

CTH paboYMX OBEPXHOCTEN M PACOIOKEHHS KOJIEC OTHOCUTEIBHO OTOpP);
[o,] — nomyckaeMoe KOHTakTHOE HamnpsbkeHue, Mlla;
3HAK «» CTaBUTCS IPU PaCUYETe BHEIIHETO, «—» — BHYTPEHHErO 3alCTUICHNN;

3 .
10° — gucacHHBI KO3()PUITUEHT COTTaCOBAaHUS PA3MEPHOCTH.

Tadmura 4.10
PexomMeHnyemble 3HaUCHUS w,,

PaCHOHO)I(eHI/Ie BY6‘IaTI)IX KOJIEC TBCp,HOCTB l//b
OTHOCHTENBLHO omop (cM. puc. 4.4) 3y0ObeB @
CumMeTrpuuHOe (CXeMbI 6, 7) JIro0as 0,315;0,4; 0,5
Hecummerpuanoe (cxemsl 3, 4, 5) <350 HB 0,315:0,4
> 40 HRC; 0,25; 0,315
KoncompHOE (cxemsr 1, 2) <350 HB 0,25
> 40 HRC; 0,2
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J{1s1 IeBpOHHBIX Mepeiay JIro0as 0,4-0,63

u-1

Jlist mepenad BHYTPEHHETO 3aIleTUICHUS << 0 Z[U +1}

[Ipu BeIOOpE KO3 UIIMEHTA ,, HAAO YUYUTHIBATH, YTO C €r0 yBEIHMUYCHHEM
YMEHBIIAIOTCS pa3Mepbl U Macca repeaadn, HO BMECTE C TeM U JKECTKOCTh KOHCTPYKIIHH.

KoaddumueHT y,, mupuHbl BeHIIa 3y0UaToro Kojeca OTHOCUTEIBHO TUAMET-
pa cBsi3aH ¢ KO3(PPUIUEHTOM v/, 3aBUCUMOCTBIO:

Wee =050, (U]) (4.10)

/i€ 3HAK «+» — JJI BHEIITHETO 3aIeTUICHUS, «—» — JIJIST BHYTPCHHETO.

Jlomyckaemble KOHTaKTHBIE HaIpsKeHUs: [o,] OMNPEeAesssioT MO0 pPEKo-
MEHJAIMsIM, PUBEJIEHHBIM B pazzeine 4.2. [lepemarounoe uucio u=z,/z, Ha AaH-
HOM cTaiuM pacyeTa MPUHUMAIOT PaBHBIM IEPEIaTOYHOMY OTHOIIEHUIO o,/ m,

(mockonbKy umciia 3yObeB elle He WM3BECTHHI). IS NUIMHAPUYECKUX 3y0daThIX
PEAYKTOPOB OOIIET0 Ha3HAYCHHUS HOMUHAILHOE MepeaaTOYHOE YUCIIO JOHKHO CO-
OTBETCTBOBATh OJHOMY W3 3HaYCHMH, IPUBEICHHBIX B Ta0. 4.9. B kypcoBom mpo-

CKTHPOBAHHUHU NOITYCKACTCA HC COITIaCOBBIBATL C JdHHBIMU Ta6J'H/ILII)I.

Tabmuna 4.11
CraHnapTHBIC 3HAYCHUS IIEPEIATOYHBIX YUCEN M 3aKPBITHIX 3yOUaThIX mepeaad

1-ipan |10 |1,25(16 |20 (25 |3,15|40 |50 (6,3 |80 |10,0

2-" pan_ | - 1,45 118 (22428 |35 |45 |56 |7,1 |90 |-

Ilpumeuanue — 1-i psig cienyeT mpearnoduTaTh 2-mMy, (HaKTUIECKHUE 3HAYCHUS, TIEPEIaTOTHBIX
yuced U, He JOJDKHBI OTJINYAThCs OT HOMUHAIBHBIX Oosiee uem Ha 2,5 % npu u < 4,5 u Ha 4 %

npu u > 4,5.

[Tomyuernnoe no dopmyne (4.17) 3HaueHUE MEKOCEBOTO PACCTOSHUSL OKPYT-

JSIOT 10 Ovbkaiiero 0oJbIiero, ykazaHHoro B Ta0m. 4.12.

Tabnuua 4.12

CraHIapTHbIC 3HAYCHUS MEKOCEBBIX PACCTOSIHUMN 3aKPBITHIX 3yOUaThIX Mepenad
(pa3Mepsl B MM)

1-iipsm | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500

2-iipsg | - | - | 71|90 | 112 | 140 | 180 | 224 | 280 | 355 | 450 | 560
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Ilpumeuanue — 1-1 psii cneayeT NPEANOUNTATh 2-My

2. OnpeaensioT MHUPUHY BEHIA 3y0UaToro Kojeca

b, =¥y, (4.11)

I[JISI KOMIICHCalIu HETOYHOCTEH YCTaHOBKHM KOJIEC B OCCBOM HaIIpaBJICHHUH

HIMPUHY BEHIIA MECTEPHU b, MPUHUMAIOT HA 3—5 MM OOJIbIIE HIMPUHBI BEHIA KO-

jeca, T.e.
b, =b,+(3-5), (4.11,a)
3HaueHuss b, u b, OKPYTAAIOT M0 CTAaHAAPTHBIX 3HAYCHUH M3 HOPMAJIBHOTO
psma pasmepos (12, 16, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 71, 80, 90, 95,
100, 105, 110, 115).
3. OmnpenensiorT 3HaYeHUE MOIYJS Mepeiadu, UCIONb3ys CIAEAYIOIUe IMIU-
pHUYECKHe 3aBUCHMOCTH:
m,=(0,01...0,02) a, — @I yaydmeHHbIX 3y0uareix kosnec (H<350 HB):
m,=(0,0125...0,025) a,, — nipu TBepaocTH 3yoneB 1ectepar H > 45 HRC u xoute-
ca H<350 HB: m,=(0,016...0,0315) a, — mpu TBEpAOCTH 3yObEB IMICCTCPHU
H > 45 HRC.
MenkoMoaypHBIE TIepeau MPEeaNOUYTUTENbHEEe ¢ TOYKH 3PCHHSI MJIaBHO-
CTH B paboTe M SKOHOMMHU IIpU Hape3aHuu 3yObeB. OHAKO yMEHbILIEHUE pa3Mepa
3y0a MPUBOJUT K MOHMKCHHUIO COMTPOTHBIICHUS U3rHOHON ycTanoctu. Takue mepe-
Jla4d YyBCTBUTCIBHBI K KOHIICHTPAIIMM HArpy3KH, BCIEACTBHE YE€TO0 HEOOXOIUMO
MOBBIIATH TOUHOCTH U3TOTOBIIEHUS, COOPKH U KECTKOCTh JeTallel nepeay.
KpynmHoMoOnybHBIE Tepefayu JIOJIbIIE MPOTUBOCTOST HW3HOCY, TaK Kak
UMEIOT Oopinii pasmep. OHE MOTYT paboTaTh JIMTEIHFHOE BpeMs TOCie HaJaia
BBIKpAIIMBAHNE U MEHEE YYBCTBUTEIBHBI K IEPETPy3KaM U BHYTPEHHUM JePeKTam
MaTepuarna.
s oOecniedeHrs NPUMEPHO PABHOW MPOYHOCTH 3YObEB MO KOHTAKTHOM

YCTAJIO0CTHU AKTUBHOM MMOBEPXHOCTHU U COIIPOTHUBIICHUA YCTAJIOCTHU ITPU n3rude Mo-

bi3%)1 3
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T,(u+1)Y,

m, =K. ,
a,b, [GF ]2

(4.12)

rne K., — BcoMoraTenbHblil KodppuuueHT (Juist npsamo3yosix konec K. =1400,
it koco3yOwix mpu & <1 K = 1100, mist Koco3yObixX npu &> 1 1 IIEBPOHHBIX
K, .= 850. OpuenTrpoBO4YHO 3HaYeHHEe Kodpduimenta popmsl 3yda Y NpUHUMA-
eM B npeaenax 3,8 —4,2. Moaynb nojiygyaercsi B MUJUIMMETPAX, €CJIM B YPaBHEHUE
(4.12) noxncrasisgem 11, H-m; a,, 1 by, MM; [GF ] , MIla.
[TonyyeHHOE 3HAYEHHE MOJYJISI M OKPYTJIAIOT J0 OJM>KAMILIEro CTaH/IapTHO-
ro, MpYBeJACHHOTO B Ta0. 4.13:
Tabnuma 4.13

CraHmapTHbIE 3HAYCHUS MOTY/IS IS IUIAHAPAYECKHUX 3y0UaThIX mepeaad
(pa3Mepbl B MM)

1-#1 psin 0,5 0,6 0,8 1,0 1,25 | 15 2,0 2,5
2-1 psn 0,55 0,7 09 | 1125|1375 | 1,75 | 2,25 2,75
1-i1 psin 3,0 4,0 5,0 6,0 80 | 10,0 | 12,0 16,0
2-1 pan 3,5 4,5 5,9 7,0 90 | 110 | 140 18,0
Ipumeyanue — 1-ii psin cnenyer NpeanouYnTaTh 2-My.

3aMeTHM, YTO 075 CUNOBbIX nepeoay 3HayeHue Mooy menee 1,5 mm npume-
HAMb He PeKOMEHQYeMCH.

4. OnpenensoT CyMMapHOE Yucio 3yObeB Z, =27, +Z, U yroia [} HakJIoHa 3y-

0a 117151 KOCO3yOBIX U IMIEBPOHHBIX KOJIEC.
J11st mpsiMO3yOBIX TIepenay

z, =2a,/m. (4.13)

YKcao z, AOJDKHO OBITH IENBIM M 00eCIeunBaTh CTAHJAPTHOE 3HAUYEHHE Me-
’KOCEBOr0 paccrosuus &, =M(z,+2,)/2. D1o ycioBre MOKHO COOIIOCTH, M3Me-

Hssl 3HaueHue Moayis. [losicHum 310 Ha puMmepe.
st peaykTopa ¢ UMIMHAPUYECKUMH MPSAMO3YyObIMH KoJiecamu nipu U = 4 u3

pacueTa Ha KOHTAaKTHYI MPOYHOCTh MoiaydyeHo a, = 120 mwm. Ilpunumaem
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ayw = 125 mm. IIpu pacuere moayins mo dopmyne (4.12) nonyqaem m = 2,68. Ilpu-
aumaeM m = 2,75. I1o popmymne (4.13) Haxoaum:

7, =28 _ 20 g9
m 275

[IpuHuMaeM apyroe cTaHaapTHOE 3HaUYCHHUE Moy m = 2,5, Toraa:

2
7, =28 2044
m 2,5

Yucno 3y0beB mecrepun  Z; = Z, /(U +1) =100/5=20.
Yucio 3yobeB koyteca  Z, =Z; —2, =100—-20=280.

[IpoBepsieM 3HaUECHUE MEKOCEBOTO PACCTOSHUS:

2+, 20+80

=m——==2,5——=125 mm.
P 2 2
HpOBep}IeM (baKTI/ItIeCKOG HepeﬂaTOque 85(2) (0)
z,. 80
z, 20

Kak BHIHO U3 mpuMepa, MyTeM U3MEHCHHS MOAYIsA Zy IOIYYHIOCH ICIBIM
uhcioM, Z>17 u ocranbHble napameTpel nepegaun (@, M U,) OCTAlIUCh CTaH-
JApTHBIMH.

OnHako cieayeT OTMETUTh, YTO BapbUPOBAHHE 3HAYECHUSMHU MOJY/ISI OTPaHH-
YeHO M HE BCErjia MPUBOIUT K XKeJIAaeMbIM pe3yibTaraM. Toraa B yCAOBHIX y4ueO-
HBIX TPOEKTOB JONyCKAETCs BHIOMPATh HECTaHAAPTHBIC 3HAYCHHUS MEXKOCEBOTO
PacCTOSIHMS, @ B YCIOBHSIX IIPOM3BOCTBA HAPE3AIOT 3YObsI CO CMEIIEHUEM.

Jliist K0CO3yObIX M IIEBPOHHBIX Mepead,

z, =(2a,/m)cosp,
rae B — yros HakjIoHa TUHKHHK 3y0a. [IpenBapuTeIbHO MPHHUMAIOT I KOCO3YOBIX

nepeaad B = 12° (cos 12°=10,9781), nns meBponubix B = 30° (cos 30° = 0,8660).

[lonyueHHOe 3HaueHue Zy OKPYIJISAIOT B MEHBIIYIO CTOPOHY A0 LIEJIOr0 YHCIIa

U OTIPEENSIOT ACHCTBUTENRHOE 3HAUCHHE yTiIa B 10 opMyIie:
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cosp=z,m/(2a,), (4.14)
Tounocts Beruncienuii 0,0001.
3HayeHue yria [ JOKHO OBITh B PEKOMEHIYEMOM JAHana3oHe: ISl KO-
co3yObIx epegad — 8—18°, mis meBpoHHBIX — 25-40°.
3amMeTuM, 4YTO U3MEHEHUE YIJia 3 HaKJIOHA JJUHUU 3yObeB B 3aJJaHHBIX Mpee-
Jax obOecreunBaeT MOJYyYCHHE CTaHIAPTHOTO 3HAYCHHs &, 0e3 M3MEHEHUS CyM-
MapHOTO YHCiia 3yOheB U MOJTYJIS.
Uwucno 3y0beB 1IeCTepHU HE TOJDKHO OBbITh MEHEE Z, , MCKIIOYAIOIIEro Mmo/I-
pe3aHue HOXKHU 3y0a
z, =2, [(U+1). (4.15)
[Ipu Hape3zanuu 3y0neB 0€3 CMelIeHHs sl IPSMO3YObIX KoJiec Z,,, =17, mns

KOCO3YOBbIX U IIEBPOHHBIX KOJEC

Zin =17C0SB. (4.16)
Uucno 3yObeB Kojeca
Z,=12, 1. (4.17)
5. OnpeaensitoT AeIUTeIbHbIE THaMETPhI KOJIEC:
« JUT KOCO3yOBIX W IIEBPOHHBIX Kojiec d =mz/cos 3, (4.18)
o JUISL IPSIMO3YOBIX KOJIEC d=mz,

TouyHOCTB OnpeescHUs 3HAYCHUH JeTUTeNbHBIX 1uamMeTpoB He MeHee 0,001 mm.
CrnenyeT yOeIUTHCS B TOM, YTO
0,5(d, +d,)=a,
JmameTpsl BepinH 3yObeB d, W BMaguH d, 3yOYaThIX KOJIEC TEepeaayu, BbI-

MOJIHEHHON 0€3 CMEeLIeHUs, ONPEAEISIOT 0 PopMyIIaMm:

d,=d+2m, (4.19)
d, =d—-2,5m. (4.20)
6. BRIYUCIISIIOT OKPYKHYIO CKOPOCTH (M/C) B 3aIICTVICHUN :
od
U_—2~1OOO’ (4.21)
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Y Ha3HAy4alT CTENEHb TOUYHOCTU nepenauu. s peaykTopoB oOliero Ha3HaueHus
CTETEeHb TOYHOCTH MPUHUMAIOT 110 JTaHHBIM Ta0nuIibI 4.6.
7. OnpeenstoT CUIIbL, ISHCTBYIOIIUE B 3alleTuieHuu (puc. 4.7):
« OKpyKHast cuiia F,=F,=F =2T,/d,;
. paguansHas cunaF, =F., =F.tgo/cosp; (4.22)

. oceBasg cuna  F, =F, = Ftgp;

Pucynok 4.6 — Cuiibl, IeHCTBYIOIIKE B 3alICIUICHUT

VY nepenay, BHINOJIHEHHBIX C CYMMAapHBIM CMEILLIEHHUEM, YTrojl 3allelyIeHUs
0 v o
a=o, =20". Y npsmo3y0oH Tepenaur CUIIbI, ISHCTBYIONINE B 3aIICTUICHUN OIIpe/e-
JISIFOT 110 TeM ke popmysiam (4.22), HO P ATOM PUHUMAIOT B =0°.

8. BBINOJIHAIOT MPOBEPOYHBIN pacyeT Nmepeiadyd Ha KOHTAKTHYIO MPOYHOCTh

pabouux MoBepxHOCTEN 3yOheB. ONpeAeaioT pacueTHOE KOHTAKTHOE HAMPSHKEHNE

6y =2:2,Zy (4.23)

rjae Z. — Kod(DPUIUEHT, yIUTHIBAIOIINI MEXaHUYECKUE CBOMCTBA MaTepuasa

KOJIeC, JUIsl CTaIbHBIX KoJiec Z, = 192;

Z, — k03P (PUIHEHT, YYUTHIBAKOLIUN CyMMapHYIO JIJIMHY KOHTAKTHBIN JIMHUIMA, TIpH

b, sin
K03 uIeHTe  0CeBOr0  MEPEeKPHITHS SB:Wn—mBZl; Z, = % , TIpH
o
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4-¢

a "

3 7

g = 0 (npsamo3ybas nepenaya); Z, =

€, — K03 QUIMEHT TOPLIOBOro MEPEKPHITUS, U1 NTepeaad 6e3 CMeeHus

g, =] 1,88-3,2(1/Z,+1/Z,) |cosp, (4.24)

B ocranbHbIx ciydasx cmotpute TOCT 21354-87. Z,, =1/cosa, \j 2cosp, /tgo,, —

k03 urmeHt, yuuTsiBaronuii opMy CONps>KEHHBIX OBEPXHOCTEN 3yOheB;

tg20°
cosf3

o, =arctg — JICTUTENbHBIA  yros mpo@uisi B TOPLIOBOM CEUYCHUMU;

B, = arcsin(sinB -c0s20° ) — OCHOBHOH YTOJI1 HAKJIOHA;

2(x, + %, )tg20°
Z,+Z,

Ol — YTOJI 3alleIUIeHHS, INVaL,, = INvoy, +

X1, X — KO3(PUIMEHT CMEIICHUS MCXOJIHOr0 KOHTypa IpPH Hape3aHuu 3yObeB
(oueBuaHO nipu); Xz=0; oy = 0y = a0 =20°

2T
F = d—l— OKDPY’KHasi CUJIA B ITOJIFOCE 3alCTLICHNS;
W,

Ky — xoaddunmeHT Harpy3kd NpU pacdyeTe MO KOHTAKTHBIM HANpPSOKCHHUSIM
(cm. paznen 4.3).

[Ipu mpoBepoYHOM pacueTe mepeaadd Mo KOHTAKTHBIM HANpPSDKEHUSIM HeJlo-
rpy3Ka Wi Meperpy3ka JI0KHbBI COCTAaBIATh He 6osiee 5%.

9. BrImostHsIeM POBEPOYHBIN pacueT Nepeiau o HAMPSHKEHUIM U3Tuoa.

PacueTHoe HampsuKeHUE U3 yCIIOBUS 00€CTIEUeHUS BEIHOCIUBOCTU 3yOhEB KO-
Jieca mpu nu3ruoe:

5, = 2T1YFY£YBKF
d,b,m

<[o.1, (4.25)

rae Y. — koddduiment Gopmel 3y0a, BEIOUpAIOT 1Mo puc. 4.7 B 3aBUCUMOCTH OT

IPUBEICHHOTO YHCIIa 3yObeB Zv = U Kod(pdunreHTa cMeeHus x;

cos’p

B — yron HakJiOHa JTMHUU 3y0a, Tpa;
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Y, — K0 PUIMEHT, YUUTHIBAOMINI EPEKPHITHE 3yObEB; IS MPIMO3yObIX

riepeay Ipu MpeaBapuTeNbHbIX pacuerax Y, =1; it koco3yOsIx mpu ;<1

Ya:O’2+O%,HPH 8321; Ys:%a;

Y, — KO3 (HUINEHT, yIUTHIBAIOIINN HAKIIOH 3yObeB,

_1-B .
Yp=""0 50207,

& = % — K02((HUIIUEHT 0CEBOTO MEPEKPBITHUS;
X
p, = n%nB — 0CeBOI 1mar;
M, = MCOS3 — HOpMaJIbHBIN MOJYJIb.
K. — ko3 uimeHT Harpy3Ku MNpu pacyere 1o u3ruody (cm. pazaen 4.3).

[IpoBepka M3ruOHOM MPOYHOCTH BBIMIOJIHSIETCS OTAEIBHO ISl LIECTEPHHU U KoJieca.

JlomyckaeTcsi pacyeT MPOBOIUTH MO MEHEE MPOYHOMY 3y0y Tam, T/ieé MEHBIIE OT-

HOIIICHUC [G % .

3nech 3HaueHne koapduimenra Ke = Kg, KKy, npurumaror mo pexomennanu-

s pasnena 4.3;

44 0,2‘ \ \

kel |\ 1\

<57
L~
7 >
n
o
[

7

1717

N
T~
——
/
|1

T4 ]
06 |+ P

32 // pd /

A | A
I 1|42
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N 77
\
\

Pucynox 4.7 — I'paduk ms onpenenenus kodhdunrenta Yg:
(undpBl OKOJIO KPUBBIX COOTBETCTBYIOT KO3(h(PpULIMEHTY cMelIeHus)

rae Yp — xoapduimert Gopmsl 3y0a, BEIOUpArOT 1o puc. 4.5 B 3aBUCUMOCTHU OT

guclia 3yObeB Z IS IPSIMO3YOBIX KOJIEC M SKBUBAJICHTHOTO YnCia 3yObeB Z, AJis
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KOCO3YOBIX M IIEBPOHHBIX 3yOUaTBIX KOJIEC:
z, =2/cos’P.
Jlomyckaemoe HanpspkeHue [o, ], onpenenstoT mo hopmyie (4.7).
Jlyis mpepoTBpaleHus IacTHYECKUX jaeopMaruii Wid XpymKOro pa3pyiie-
HUS1 OOKOBOH MOBEPXHOCTH 3yObEB MPOBEPSIOT IPOYHOCTH MPH KPATKOBPEMEHHBIX

IICPCrpy3Kax. I[JIH 9TOT'O JOJIDKHO OBITH BBITTOJTHEHO YCJIOBHC.

Ohmx = On ﬂS[O'H]maX.

T
JIst TpeAoTBpaIIeHUsT XPYIKOTO Pa3pyIICHUS WU OCTATOYHBIX Ae(OpMaIIHid
ObEB HEOOXOIMMO BBIIOJIHEHUA JIOBUS = T“”K—[ ] JISL IIIECTED-
3y0ObeB HEOOXOAUMO OJIHEHHE YCJIO GFmax_O-FT =0 ], & ecTep

HU WM KoJieca, Ta€ 7y, — KPaTKOBpEMEHHAs NEpPEerpy3ka OT BHEIIHMX BO3JEH-

CTBHUW; [O‘H] — JIOITyCKAEMO€E HANPsHKEHUE TPU MPOBEPKE NMPOYHOCTH MO KpaT-

max

KOBPEMEHHBIM neperpy3kam, Mlla [O'H ]max =2,80, npu HOpMaIHU3aLMH, yIydlle-

HUM MK 06BbeMHOI 3akanke; [oy | =43HRC mpu nemenTanmn 3yGbeB U 3aKai-

max

ke ¢ Harpeom TBY:[oy, | =3HV npm asotupoBanubIX 3y0bsix; [op ] ~ — mo-

max

myckaemoe Hanpskenue; [o | - =0,850, npu H < 350 HB; [o |

H > 350 HB.

=0,60, mpu

max

4.5 Pacuer KOHUYECKHX 3y0UaThIX Nepeaay

Konuueckue 3y0uaThie mepefadr BBIXOIAT U3 CTPOS MO TEM KE MPHUMHAM,
4T0 W nuianHApuYeckue. [1oaToMy MX pacdeTr BBITIOIHSIOT MO (GOopMyriaM, aHamo-
TMYHBIM LMJIUHAPUICCKUM, 3alHMCAHHBIM B TapaMeTpax SKBUBAJICHTHBIX I[MJIMH-
JIPUYECKUX Iepenad ¢ yuetom 15 % cHukeHus nepenaBaemMoil Harpy3ku Mo Cpas-
HEHUIO C SKBUBAJICHTHBIMH LIUJIUHAPUIECKUMHU.

[lepenaun ¢ KOHMYECKHMMM MPSAMO3YOBIMH KOJE€CAMHU TPUMEHSIOT IPH
OKpY>XHOM ckopocTH v <2 M/c. IIpu Oosiee BBICOKMX CKOPOCTSX ILI€IE€CO00pa3HO
IPUMEHATH KOJieca C KpYrOBBIMH 3yObsiMHU, Kak oOecreurBaromiye 0osiee miaBHOe
3arierieHrne, O0JBITYI0 HECYIIyI criocoOHOCTh (B 1,45 pasa Gomblie, yeM mpsMo-
3yOble Tex ke pa3MmepoB). Kpome Toro, oHu MeHee 4yBCTBUTEIbHBI K HAPYLICHUIO
TOYHOCTH B3aUMHOT'O PACIOJI0KEHHUS KOJIEC.

OcHOBHBIC napaMETpbl KOHUYCCKUX II€pCaad OIpPEACIAOT C BBEACHHUEM KOP-
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PEKTUPYIOUIETO KO3(PUIMeHTa v, 3HaYeHHEe KOTOPOTO 3aBUCUT OT BHAA KOJEC

(TpsAMO3yOBIE MM C KPYTOBBIMH 3yOBsIMH) M BUZA HANPsKEHUN (o, o) .
[IpoexkTupoBaHue 3aKpbITOM KOHMYECKOU Mepejaun ¢ MPSIMbIMUA U KPYTOBBIMU
3yObsimu Tipu B, = 35° (cosB,, =cos35° = 0,819) BenyT B Takoii mociea0BaTeILHOCTH:
1. OnpenensitoT BHELIHUN IETUTEIbHBINA quaMeTp (MM) KoJieca,
K, T,-10°K,, -u

e2 — N [GHP]z v,

o

(4.26)

rae K,= 165 — BcromorartenbHblil KO3 GULINEHT; T,— HOMHHAJIBHBIA Bpallato-
I MOMEHT Ha Bany Kojeca, H'M; K, ,— K03 dHIHeHT, yINTHIBAIONINA HEpaB-
HOMEPHOCTb paclpeiesieHus] Harpy3Ky M0 IHUpPUHE 3y09aToro Koseca, onpeens-
I0OT B 3aBUCUMOCTH OT TBEPJOCTH U BHJA 3yObeB IO TpadukaMm pUCYHOK 4.5
(cm. paznen 4.3); u — mepeaaTOuYHOE YHUCI0, KOTOpOE JOJKHO COOTBETCTBOBATH
OJTHOMY W3 3HA4YE€HUU, MpHUBEAEHHBIX B Ta0d. 4.11; o,,— AoOMycKkaeMoe KOHTaKT-
HOE HallpsbKeHue, ompezaenseMoe 1no ¢opmynie (4.1) u pekomeHaauusMm pasaena
4.2; v,— xoddduiumeHt Buma 3yObeB: IS Tepenad C NPSIMBIMH  3yObsMU
v, = 0,85, myist mepenay ¢ KpyroBbIMHU 3yObsIMU TTPUHUMAIOT 110 Tabmuie 4.15.

Tabnuua 4.14
OcHOBHBIC TapaMeTpbl KOHUUYECKUX 3yOuathix nepeaad (mo OCT 12289-76)

Bueurnuii nenurennb- [IuprHa BeHIIOB 3y04aThix Kojec by, MM,
HBIN ANaMCTp KoOJIeCa JJIs1 HOMHUHAJIBHBIX NEPECAATOYHBIX YN CCJI
dez, MM 16 | (18) ] 20 [(224) [ 25 | (28) [3,15] (3,55) | 4,0 | (45)] 50
63 10,5| 10 10
(71) 12 [ 11,5115
80 13| 13 [ 13| 12 | 12
(90) 15| 15 | 14 | 14 | 14
100 17 | 16 | 16 | 16 [ 15[ 15 |15 — | —| — | —
(112) 19 |18 18| 17 [ 1717 |17 — [ —| —1—
125 21 | 20 [ 20| 19 [ 19| 19 [19] 19 [18| — | —
(140) 24 | 22 | 22 | 22 [ 21| 21 |21 21 [ 21| 20 | 20
160 28 | 26 | 25 | 25 [ 25 | 24 |24 | 24 [ 24| 24 | 24
(180) 30 | 30 | 28| 28 [ 28] 28 | 26| 26 | 26| 26 | 26
200 34 32 32 32 30 30 | 30 30 30 | 30 | 30
(225) 38|36 | 36| 36 | 34| 34 |34 34 [32]32] 32
250 42 | 40 | 40| 40 | 38| 38 |38 38 | 36| 36 | 36
(280) 48 | 45 | 45 | 45 |42 | 42 |42 | 42 | 42| 40 | 40
315 52 | 52 | 50 | 50 | 48 | 48 |48 | 48 | 45| 45 | 45
355 60 | 60 | 55 | 55 | 55 | 55 | 55 | 52 | 52 | 52 | 52
400 70 65 63 63 60 60 | 60 60 60 | 60 | 60
450 75 | 75 | 70 | 70 [ 70| 70 | 65| 65 | 65| 65 | 65
500 85 | 8 (80 | 80 |75 | 75 [75] 75 [ 75| 75 | 75
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llpumeuanus
1. 3nauenns d,, ykasaHHble 6€3 CKOOOK, IIPEANIOYTUTEIbHEE 3HAUCHHI, YKAa3aHHBIX B CKOOKaX;

2.TOCT 12289-76 npenycmarpusaet, d,, 1o 1600 mm.

Tabnuua 4.15
dopmysl 11 onpeaeneHus KodphUuumeHToB v, vg, C

Crioco0 ympoyHeHwsl 3yObeB
PacueTHELE vV, +Y, TBY, +V, TBY, + TBY,
BEJINYHHBI 31 n yz 31 n 32
0, +Y, 0, +Y,
v, 1,22 +0,21u 1,13 +0,13u 0,81 +0,15u
VE 0,94 + 0,08u 0,85+ 0,043u 0,65 + 0,11u
C 18.0 14,0 11,2

[Tpunsiteie 0603HaueHus: Y — yiydllieHue; 3 — 3aKajika o0beMHas,
TBY — 3akanka noBepxHOCTHas npu HarpeBe 7B Y, 1] — uemeHTanus; MHIeKCHI |
U 2 yKa3bIBalOT Ha TO, YTO CIOCOO YIPOUHEHUS] OTHOCHUTCS K IIECTEPHE U KOJIECY
COOTBETCTBEHHO.

[TomyyeHHOE 3HaYEHNE BHEIIIHETO JEJIUTEILHOTO AuaMeTpa Koseca d,, cneayer

OKPYTJIUTH 10 OJIMXKaKIIero craHAapTHOro 3HaueHus (cMm. tabmuiy 4.14). Tlo stoi

e TaOJuIe Ha3HAYalT IMPHUHY b, BeHIa kosieca. [IluprHa BeHa mectepHu b, =b,
U MIPH OJIMHAKOBOW TBEPAOCTU paboOYMX MOBEPXHOCTEU 3yObeB U b =h,+ (2—4) MM

IIPU pa3HOU TBEPIAOCTH.

Ecnu npoektupyemas repeaya He CTaHJApPTHA, TO 3HaYEHHUE d., ONPEICIICH-

Hoe 1o popmyrie (4.26), ocTaBisAOT 0€3 U3MEHEHHUS, a MMUPUHY 3y04aToro BEHIA
OTpeNEIIAIOT 10 hopmyJie:

b, = y,,d; =0,875y,,d,, \U, (4.27)

rae Y,y = 0,166 u?+1,
2. YUucio 3yObeB KoJjieca BBIUMCISIOT IO AIMIUPUYECKON opmyie:
Z, = C\5/u2 \Gfdez ,
rie C — xkoapdunment, onpenenseMslii mo tadin. 4.15. Yucno 3yObeB miecTepHU
z,=2,\U,

[Tocne BeIUMCIEHUS YUCIIO 3yObEB OKPYTIISIOT B ONMKAMIIIYIO CTOPOHY /IO Lie-
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JIOTO Yucia.
@aKTUYECKOE TEPEIATOYHOE YHCIIO u, =12, \ Z, . OTKIOHEHHE OT 3aJaHHOI'O
NepeaTOYHOTO YUCIIa HEe TOJDKHO OBITh Oombie 4%, T. €.

_ (u, —u)100% <
u

AU 4%

3HaueHue U, BBIYUCIISIOT C TOYHOCTBIO HE HIKE 0,0001, Tak xaK OHO ompe-

JIeIsieT YTkl O MpH BEpIIMHAX HAYaJbHBIX KOHYCOB, KOTOPHIC JOJDKHBL OBITH BBI-
YHUCJIEHBI ¢ TOYHOCTRIO 10 10",

3. OnpenensitoT BHEIHUN OKPY>KHON MOJTYJb JJIsl KOJICC:
. ¢ mpsaMbIMH 3yObsavu M, =d, \ Z,,

« C KpYroBbIMH 3yObssMu M, =d , \ Z, (4.28)

TO4YHOCTH BBIYMCIEHUN MOAYJIA — IO TPETBETO 3HaKa mocie 3amarou. [Ipu-
HUMATh BHEIIHUN OKPYXHOW MOJYJb JJIsl CHIIOBBIX Iepe/iad MEHbIIUM 1,5 MM He-
YKEJIATEIIBHO.

MOXHO OIpeAeNuTh BHEUTHUH OKPYKHOW MOIYJb 3YObEB M, WIH My U3

YCJIOBUSI IIPOYHOCTHU TIPH U3rHOe:

14 -lO?’TZK,:B
m,(m,) =
desb; [0 ]2 Ve

, (4.29)

rae K ,— KOD(QOUIMEHT, YYUTHIBAIOMINKM HEPABHOMEPHOCTh  PACIPEICICHHS

HArpy3KH 110 JUIMHE KOHTAKTHOM JIMHUU (CM. PUCYHOK 4.5);

ve — ko3 duimeHT Buaa 3yoneB, I NpsAMbIX 3yObeB v, =0,85, mis xkpyro-
BbIX 3yOb€B v, MPUHUMAIOT 110 Tabnuue 4.15;
[0 ], — Romyckaemoe HanpskeHHe Ipu u3rube, onpezensgemoe 1o (4.7).
3aTeM HaXOMAT YMCia 3yObeB z,U 7, UCHONB3Ys (Gopmyisl (4.28),

YTOUYHAIOT NIEPCAATOYHOC YUCIIO U MOAYJIb MICPpEaAavIn 1IIpu CTaAHIapPT-

HOM 3HA4YeHUM auamerpa d., .

4. OnpeaensoT OCHOBHbIC TEOMETPUYECKHIE TapaMeTphl niepeaauu (puc. 4.8).

Vbl ACJINTCIIbHBIX KOHYCOB!
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« KoOJIeca 0, =arctgu
« TIIECTEPHU 5, =90" -5, (4.30)

KonycHoe paccrosiHue:

. BHemHee: R, =0,5m \/z7 +2,? (4.31)
o CpEeaHee: R=R,-0,5b

BHemnui AenuTenbHblil 1MaMeTp EeCTEPHU:
dey =M (4.32)
BremHre muaMeTpsl BEpIINH 3yOheB IMIECTEPHH U KoJieca I IPSMO3yObIX Iepeaay:
d,, =d, +2m, cosd, (4.33)
d., =d,, +2m,cos?,
Jlns mepenay ¢ KpyroBbIMH 3yObsIMU
d,, =d, +1,64m, cosd, (4.33, )
d., =d,, +1,64m, coss,
CpenHue nenuTenbHbIe TUaMETPBbI:
« IICCTCPHU d;=d_,(1-0,5K,,) (4.34)
. KoJIleca d, =d.,(1-0,5K,,)

rne K, =b\R,=0,25-0,3 — k02 duIueHT mupuHbl 3y09aToro BEeHIIa.

i)
\%{/\{%’

—

PucyHok 4.8 — OCHOBHBIE TEOMETPUUYECKUE TTApAMETPhl KOHHMUYECKOH mepeaadn

'p‘/r’

5. OnpenesstoT CHIbI, ISHCTBYFOIIHE B 3aIlCIUICHUH 3y04aThiX Koec (puc. 4.9).
Oxpy>xHasi CHJIa Ha CpEAHEM TUaAMETPe

Fo=F,=2T\d (4.35)
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OceBas cujia Ha IIECTEpHE, paBHAs paJIuaIbHOM CHUIIe Ha KOJIECE:
o JUISl IEpEAay C NpsIMbIMU 3yObsMu (a = 20°):
F,=F,=F,tgasins,, (4.36)
o JUIS TIEpeJady ¢ KPYroBbIMU 3yObSIMH MPABOrO HAINpaBJIEHUs 3yObEB IIECTEPHU U

€€ BpaIlEHUs 10 X0y YaCOBOU CTPEIKH:
F,=F,=F,(0,44sin5,+0,7cos3,) . (4.36, a)

PanuanwHas cuiaa Ha IMCSCTCPHEC, paBHAA OCEBOH CHJIC Ha KOJIECE:

o JUISI TIEpEJAY C MPSIMBIMU 3YObSIMU:

F.,=F,, =F;tgacoss, (4.37)

o JUISI IEpEAy C KPYTOBBIMU 3yObSIMH.

F., = F,, = F.,(0,44c088, -0, 7sin8,) (4.37, a)

6. OnpenenstoT CPeIHIO OKPYKHYIO CKOPOCTh KOJIEC

v=0m,d; \(2-1000), (4.38)
rae v— B M/C;
®,— B paj/c;
d,— B MM.

HasnayaioT cTeneHs TOYHOCTH nepeaayu (cM. taduity 4.6).

Pucynok 4.9 — Cuitel, AeficTByIOINE B KOHMYECKOH Tepeaade ¢ KPYyroBbIMU 3yObsMH

7. BBINIOJHAIOT NIPOBEPOYHBIN pacyeT Nepesadyn Ha KOHTAKTHYIO BBIHOCIIH-
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BOCTh.

Cip. (4.39)

3nauenue korpdumrenta K, onpeaensoT Mo peKoMeHIauusIM pasnaena 4.3.

Hessinonnenue ycnoBus (4.39) yka3biBaeT Ha HENpaBUIIbHBINA BHIOOp MaTepuana
U TBEPJIOCTHU 3yObeB KoJiec. UTOObI OKOHYATENbHO Ha3HAYUTh MaTepHuall U TEPM H-
YEeCKyI0 00pabOTKY, BBIMOJHSIIOT 3CKA3 3aTOTOBOK 3yOUaThIX KOJIEC U MPOBEPSIOT
3HAYECHUS XapaKTEePHBIX Pa3MEPOB MO pUCyHKaM K Tabmnuiie 4.1:

o JTMAMETP 3arOTOBKH IICCTCPHU.

D=d_ +6 MM,
« Pa3Mep CeUYECHUs 3ar0TOBKH KOJeca!
S=6m,.
Ecnu pasmepsl 3aroTOBKM Ha CTaJUM MPOEKTHOTO pacuera ObUIA MPUHATHI
WHBIMH, TO TOJAOMPAIOT MapKy CTallK C APYTUMH XapaKTEPUCTUKAMMU.
8. BBIMIONHSAIOT MPOBEPOYHBIM paCUYET HAa BHIHOCIMBOCTH MPU U3rude 3yObeB

KoJIEca:

o _2330T,K.Ye,
o dezbmtevF

<[ow],. (4.40)

B dopmynax (4.39) u (4.40) T, B H'm; d,,b ,m,— B MM; o, 1 o.— B MIla.
3nagenne kodpdurmenta K, mpuBeneHo B pazzene 4.3.

Ilpu >TOM 111 PAMO3YOBIX KOHUYECKHX KOJIEC CTeNEeHb TOYHOCTH NMPUHU-
MalOT Ha €AUMHUILy MeHbllIe ee akThuueckoro 3HaueHus. Koapdumuenr Y., Haxo-
JST AJ1 IPSAMO3y00TO KoJeca MO SKBUBAJIEHTHOMY WM OMIKBHUBAJICHTHOMY YHCITY
3yObeB (CM. pUCYHOK 4.6):

Z, =2,\C0SJ,, (4.41)

Uy
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JUTS KOJIeca ¢ KPYTOBBIMU 3YObsIMU 110 OMKBUBAJIEHTHOMY YHUCITY 3yObeB

z, =12,\(0,55C086,). (4.42)

Koppektupyromuit koadduiuent ais koyeca ¢ npsiMmbiMu 3yobsimu v, 0,85,

JIJIsL KoJieca C KPYTOBBIMHU 3yObSIMU IPUHUMAIOT 110 Tabnuie 4.15.

JlonmyckaeMoe HanpsiKEHUE o, ONMPENEIoT 1o hopmyrie (4.7).

Hanpsokenue npyu u3rube 3yObeB IIECTEPHH:
Op1 =0y Ypy \Yg, < [GFP ]1 : (4.43)
3HayeHns Y., U Opp; HAXOIAT aHAIOTHYHO ONPEIENCHUIO 9THX IapaMeTpoB

IUIA KOJIeca.
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I'nasa S PACYHET YHEPBAYHBIX IIEPE/IAY

Kpurepusimu, omnpeaensronmmMu padoTOCIOCOOHOCTh YEPBAYHOM Mepeaadu
peayKTopa, SIBISIOTCS KOHTAKTHAsI IPOYHOCTh pPab0yuX MOBEPXHOCTEN 3yObEB, UX
MIPOYHOCTH MPU U3THOE W U3HOCOCTOMKOCTh. J[aHHBIE KpUTEpUH OTHOCSTCS, TIaB-
HBIM 00pa3oM, K 3yObsM 4epBAYHOTO Kojeca. [109TomMy BEHIIbI YEepBAYHBIX KOJIEC
PEKOMEHYETCsl M3TOTABIMBATH U3 MATEPHAIIOB C XOPOITUMHU aHTH(PPHUKITHOHHBIMH
W aHTU3aTUPHBIMA CBOWCTBAMH: M3 OpOH3BI, JATYHH, YyTyHA, KOMIIO3UITHOHHBIX
MeTaJUIOKepaMUYECKUX MaTepHaioB, MJIacTMAacC.

OnossiaHO-(pocopuctie OpoH3bl (bpO10D1 u ap.) OTAUYAIOTCS XOPOIIUMU
MPOTUBO33IUPHBIMU CBOMCTBAMH U CUUTAIOTCS JYUYIIUM MAaTEPUATIOM JJIsl YEpBSY-
HBIX KOJIEC, HO M3-3a JC(PHUIIMTHOCTH U BHICOKOH CTOMMOCTH OJIOBA MIX MIPUMEHSIOT
B OCHOBHOM B Ham0OoJiee OTBETCTBCHHBIX Mepefadax ¢ OONBIIMMH CKOPOCTSIMU
cKONBKEHUS (Vg = 5-25 m/c). IIpu v, = 2=5 M/C PEKOMEHIYIOT UCIOIB30BaTh 00-
Jiee JOCTyIHbIe 0e3070BsAHHBIE OpoH3bl (Hampumep, bpA9XK3JI), kotopsie o6na-
JTAIOT TIOBBIMICHHBIMU MEXaHMYECKUMHU XapaKTepUCTUKaMH (TBEPIOCTHIO, Gy), HO
UMEIOT TTOHMKEHHBIC MPOTHUBO3AAUPHBIE CBOMCTBA. [IpuMeHeHne 4epBSIUHBIX KO-
Jec U3 Ceporo uyryHa TaKkKe JUMHUTHPYETCS 3aclaHueM M JIOMYCKAaeTCs TOJIBKO
JUTSL TUXOXOIHBIX MaJIOHATPYKEHHBIX Tepeiad MPU CKOPOCTH CKOJIBKEHHS Ve < 2
M/cC.

Hawunyuiree kauecTBo pabOThI UEPBIYHOHN Mepeaadn 00eCednBarOT YEPBIKH,
M3TOTOBJIEHHbIC Kak n3 1ieMeHTyeMbix ctaiiei (20X, 18XI'T) ¢ TBepaocThio mocie
tepMooopadoTkn HRC, 58-63, tak u cpeane-yriaepoaucteix ctaieit (45; 40XH) ¢
HOBEpXHOCTHOM 3akankoil 10 TBepaoctd HRC; 50-55. C noBeilieHNEM TBEPIOCTH
pabounx MOBEPXHOCTEH BUTKOB COTIPOTUBIICHUE 3ae/laHNI0 yYBenndnuBaercsa. Kpome
TOTO, HEOOXOIUMO 00ECIIeUnBaTh MIEPOXOBATOCTh MOBEPXHOCTH BUTKOB YCPBIKA
He Tpybee Ra 0,2, koTopas nqocturaercs nummdpoBaHUEM U TOJMpoBaHUEM. Mexa-
HUYECKUE XapaKTEPUCTUKHU CTajel nmpuBeeHbl B Tao. 4.1.

Harpy3ounas cnoco6nocts 1 KII/] 4epBsiuHbIX peayKTOpOB BO MHOTOM 3aBH-

CAT OT CMa3bIBaHUA, IIOTOMY IIPHU IMMPOCKTUPOBAHHUUN YCPBAYHBIX IIEpCaaqd OHO pac-
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CMAaTPUBAETCA HAPSIAY C KOHCTPYKTUBHO-TEXHOJIOTMUYECKUMU PELLICHUSIMM.

[TockOMBPKY MHTEHCHUBHOCTh 3a€JaHHs B 3aLICTUIEHUHM YEPBSIYHOM Mapbl 3aBU-
CUT OT KOHTAKTHBIX HAIPSHKEHUM U YPE3MEPHOTO HArpeBa, TO HAJIEKHOCTH Iepe-
Jlayul OMNPEACIISIIOT CONMPOTHUBISEMOCTBIO 3a€HaHUI0 U HM3HamMBaHui. Onpenens-
IOIINN ITapaMeTp — MEKOCEBOE PACCTOSHUE MEepelauyl — HAXO4AT U3 pacuera Ha
KOHTaKTHYIO BRIHOCIUBOCTh 3yObEB KOJIeCa, UMEIOIINX MEHBIITYIO0 TOBEPXHOCTHYIO
1 OOIIYI0 MPOYHOCTh, YEM BUTKU YEPBSIKA.

[TocnenoBaTenbHOCTh pacueTa YepBAUHbIX nepeaad (puc. S5.1).

Ny =Ny =N, =60n,L,

by
| - Z;
a 4
/
3 1 g N \\\
{ ¥ N j EZ‘
=\ S ] S e B
l\
3 NN
e S ' S ' \\\\ \
T E < o {
§ s <
N
rr U

by
PrcyHok 5.1 — KOMIIOHOBOYHBIHN YepTeK YepBAYHOM MepeIadn

1 OpUEHTHPOBOYHO OMPEACIIAIOT CKOPOCTh CKOIBKEHHUS (M/C)

UCK =~ 4,5 '10_30)_'_4\3’ i2 y (51)

TAE (71— YTJIOBasi CKOPOCTh YEPBSIKA, ct

T, — HOMUHAJIBHBIM MOMEHT Ha Kojece, H-M.
2 BeibuparoT MaTepuaisl aetajiei nepeaaud U OnpeaesitoT JoMmycKaeMble Hampsi-
JKEeHHUS.

2.1B 3aBUCHMOCTH OT CKOPOCTH CKOJIBXEHHUS U JITTUTEILHOCTH PabOTHI mepe-
Jladyu BBIOMPAIOT MaTepualibl 3y0UaToOro BEHIIAa YEPBIYHOTO KoJIeca U UYepBsKa IO

PEKOMCHAAUAM, IIPUBCACHHBIM B HaA4YaJIC I[aHHOﬁ I'JIaBbI.

136



2.2HaxoasT IMKINYECKYIO 10JITOBEYHOCTh Nepeiaun
N, =Ng =N, =60n,L, (5.2)
W
Ny = 573w,Ly,
IJie 71, — 9ACTOTA BPAIICHHS KOIeca, MHH

@,— YII0Bas CKOPOCTh KOJIECa, ¢t

L, — pecypc penykropa, 4.

2.3 OnpenensoT qomyckaemMble KOHTakTHbIe HanpsbkeHust (MITa) amsa 3yOoneB
KOJIEC, U3TOTOBJIEHHBIX M3 OJIOBSIHUCTBIX OpOH3, M3 YCIIOBHS OOECIeYEeHUs! KOH-
TAKTHOW BBIHOCJIMBOCTH MAaTepHUaia:

OHp = OHlimZN » (5.3)
II€ Oy, — IPEnena KOHTAKTHOM BBIHOCIMBOCTH IIOBEPXHOCTEHN 3yObeB, omnpeze-
nsieMblid o Taba. 5.1 B 3aBUCUMOCTH OT MaTepuaia, crmocobda oT-

JIMBKHU Y TBEPJIOCTU MMOBEPXHOCTH BUTKOB YEPBSIKA;

Zn — k03 (PULMEHT TONTOBEYHOCTH:

Zy= 3107 /N,, - (5.4)

Ecnu o pacuery noayuutes Zy > 25-107, To B ypaBHenue (5.4) ciaegyer mos-
ctaBuTh Ny = 25- 107, u torga Zy = 0,67. 3nauenue Zy He JOJDKHO MpeBwImath 1,15
7151 0€30JI0BSIHHBIX OPOH3 U JIaTyHEH.

JI71s1 OJIOBSTHUCTBIX OPOH3 MpeeIbHOE 3HAaUCHUE HAMPSHKECHUN ONpeAeIsioT U3
BBIPAKCHUS:

Ovp = Onimdn <407

JlomyckaemMoe KOHTaKTHOE HaIpsKEHUE JJIsl 3yObeB YEPBSYHBIX KOJIEC, U3TO-
TOBJICHHBIX M3 O€30JI0BSHHBIX OPOH3 W YYyr'yHa, BRIOMPAIOT U3 YCIOBUS COMPOTHB-
JIeHHA 3aeaHuIo Oe3 ydeTa yKcila HUKIOoB HarpykeHui Ny mo Tabiu. 5.2 B 3aBucH-
MOCTHU OT CKOPOCTH CKOJIbKEHUS.

3 3amarTcsl MpeBApUTEIIbHBIM 3HaYeHHEM KO3 (UIIMEHTAa pacyeTHON HaArpy3Ku
K,= 1,1-1,4. MeHblllue 3Ha4Y€HHs] NPUHUMAIOT Ul MEpeaad HpHU MOCTOSHHON

Harpy3ske, 00JbIIINe — JIJIsl BHICOKOCKOPOCTHBIX MEpeiayd U NEPEMEHHON Harpy3KHu.
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Ta0muma 5.1
3HaueHus! PeIeIoB KOHTAKTHOU BeIHOCIUBOCTH (MIIa) u BEIHOCIMBOCTH 3yOhEB
YepBSIYHOTO KOJIEca MPHU U3ru0e MpU TBEPAOCTH pabOYnX MOBEPXHOCTEH BUTKOB
yepBsika, oomnpiield HRC3 45

Mapka OpoH3BI Croco0 OTINBKH OHlim OFlim O.1Flim
bpO10d1 B 3EMJIIO 180 55 38
bpO10d1 B METaJUIMUECKYIO (OopMy 230 70 50
bpO10H1D1 EHTPOOESKHBIN 260 80 56

Tabnuma 5.2

3Ha4YCHUS AOITYCKAaCMbIX HaHpH)KGHI/Iﬁ JIIA SY6BGB YCPBAYIHOI'O KOJICCA B 3aBUCHU-
MOCTH OT CKOPOCTH CKOJIbKCHU:

Marepuan BeHna Criocob onp, MIla, ipu v, M/c Oriim | O-1Ftim
YEPBSYHOIO KoJNeca| OTMBKH | o5 | 1 5 3 4 6 8 | MTla | MITa
bpA9XK3JI B Koxkwip | 182 179|173 ({167 | 161 |150 {138 | 108 | 83
bpA10)K4H4J1 |B xokmns | 196 (192|187 | 181 (175|164 |152 | 130 | 98
CY 15 B 3EMITIO 180 [{140|IIO| — | — | — | — | 60 50

4 OnpenensitoT MeKOCEBOE pacCcTOsTHUE (MM) B3 YCIIOBUS 00eCTieUeHHs] KOHTAaKTHOM

BBIHOCJIUBOCTH Pab0OYMX MOBEPXHOCTEM 3yObEB YEPBIYHOIO KOJIECA:

3
o, =613 /106% (5.5)

[MosydeHHOE 3HAYCHUE 8,y OKPYIJISIOT B OOJIBIIYIO0 CTOPOHY /10 CTAHAAPTHOTO
u3 npuBeaeHHoro B 1abi. 5.3 ('OCT 2144-93):

TabOmuma 5.3

CraHnapTHBIC 3HAUYCHUSI MEKOCEBBIX PACCTOSTHUIM YEPBSIUHBIX Mepeaad
1-tipan | 80 100 125 160 200 250 315 400
2-vipsap | — — — 140 180 225 280 355

Ilpumeuanue — 1-it psiq ciaenyer NpeArnovYnTaTb 2-My

5 HaznauaroT 4ncjio BUTKOB 4YepBsAKa Z; B 3aBUCUMOCTH OT IIEPEAATOYHOI'O YUCIA U

u 8-14 14-30 Cabite 30
y2) 4 2 1

1o BEIOpaHHOMY Z; OTIPEAETISAIOT YHCIIO 3yOheB Kojeca
Z, =Uz; (5.6)

Y OKPYTJISIOT A0 Onmokaiiiiero u3 psjaa 6a3oBsix uncen (tadm. 5.5).
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[To MPUHATHIM Z; U Z; YTOUHSAIOT (PaKTHUECKOE 3HAYCHUE MePeaaTOYHOrO YHC-
Ja u = Zp/Z;, KOTOpOE HE JOJHKHO OTIMYATHCS OT HOMHUHAJIBHOTO OoJiee yeM Ha 4%.
3HayeHUE HOMHUHAJIBHBIX TMEPEJATOUYHBIX YHCET U YEPBIYHBIX LHJIMHAPHU-

YeCKHX repenay npuseaeHsl B Ta0u. 5.4 (FOCT 2144-93):

Tabmmma 5.4
CranpapTHble 3HAUEHUS MEPEIaTOYHBIX YHCEI YEPBIAYHBIX Mepeaad
1-i psig 10 12.5 16 20 25 31.5 40 50 63
2-1 psn — — — 140 180 | 225 | 280 | 355 | 71
Ilpumeuanue — 1-ii psig ciieyeT NpeanoYnuTaTh 2-My
Tabnuna 5.5

OcHOBHBIE MTApAMETPhI YEPBAYHBIX NIEPEIAaY, BHIIOIHEHHBIX 0€3 CMEIIECHUS

(TOCT 2144-93)

Ay, MM
m, MM q 2. 21=U

| psix 1l psix
50 2,5 8 32:4:32:2:32:1
2 10 40:4,40:2;40:1
63 3,15 8 32:4;32:2;32:1
80 4 8 32:4;32:2;32:1
100 5 8 32:4;32:2;32:1
4 10 40:4;40:2;40:1
125 5 10 40:4;40:2;40:1
4 12,5 50:4;50:2;50:1
- 140 5 16 40:4;40:2;40:1
5 10 46:4;46:2;46:1
160 8 8 32:4;32:2;32:1
200 10 8 32:4;32:2:32:1
8 10 40:4;40:2;40:1
12,5 8 32:4;32:2;32:1
250 10 10 40:4;40:2;40:1
8 12,5 50:4;50:2;50:1
o 280 10 16 40:4;40:2;40:1
10 10 46:4:46:2:46:1
400 20 8 32:4,32:2;32:1
16 10 40:4:40:2:40:1
500 20 10 40:4;40:2;40:1
16 12,5 50:4;50:2;50:1
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6 OnpenenstoT 0ceBOM MOIYJIb 3alEIIICHUS
m=@15-17)a,/z,, (5.7)
Y OKPYIJISIFOT €ro 0 CTaHJAapTHOrO 3Ha4YeHus (1adi. 5.6).
7 B 3aBUCHMOCTH OT NPUHATOTO 3HAYEHUS MOJIYJIS /M U YUCIIa BUTKOB YepBsKa Z3
HaXoAAT KO3(h(PUIIMEHT raMeTpa yepBsKa
q=_2a,/m-12, (5.8)

[TosryueHHOE 3HaU€HUE [ OKPYIJIAIOT 1O CTAaHAAPTHOTO (CM. Tadix. 5.6).

IIpn sToM Hamo yuutsiBaTh BimsHME ( Ha KIIJ nepemaum, KeCTKOCTh u
IPOYHOCTh Teyia 4yepBsika. C yMEHbIIEHUEM 3HAY€HUs (| yBeIW4MBaeTcss yrosa Y
IIOIbEMA JIMHUM BUTKA YEPBSKA IO JEIUTEIbHOMY LWIMH/PY, @ CIAEAOBATEIBHO, U
KIIJl nepenaun, HO KECTKOCTh U IPOYHOCTH TEJIA YEPBSAKA IIPU 3TOM CHHKAIOTCS.

B psine ciydaeB nenecoobpa3Ho MPOBECTH HapajUIeNbHO JBa pacuera nepe-
Jlayyl MPU Pa3HbIX YHCIIaX 3yObEB KOJIeCa U YUCIE BUTKOB YEPBAKA U 3aTEM YK€,
ucxonst u3 noidydyeHHeix radaputoB u KIIJ nmepenaum, BbIOpaTh ONTUMAJIbHBIN
BApHAHT.

Hanpumep, mpu U = 16 cnexyeT mpoW3BECTH pacyeThl, MpuHUMas Z; =2, Z; =32
uZ;=4,2; 64 (B yueOHBIX IPOEKTAX MOXHO JAOMYCTUTH Z1= 3 M Z, = 48).

MUHAMAIIBHO IOITYCTUMOE 3HAUEHHUE U3 YCIOBUS KECTKOCTH YEPBSIKa

Omin = 0,212z,.
8 [1o mpuHATHIM apaMeTpam OMpPeNesoT PaKTUIECKOE MEKOCEBOE PACCTOSIHHE
ay = 0,5m(z, + q). (5.9)

Ecan nonydyenHoe 3HaueHHUe 8, HE COOTBETCTBYET CTAHIAPTHOMY, TO HEOOXO-
JUMO HM3MEHHUTHh COYETAaHHUs MapaMeTpoB m U (| WIM ONpPEeNeauTb KOIPPHUIIHEHT
CMELICHUS

X = (ay,;m)—0,5(z; + q). (5.10)

Ecnu o pacuery nomyuaercs | X | > 1, To Bapbupys 3HAYCHUSIME Z; U ( (TaOJL.
5.6) nobuBarotcs coomoaeHus | X | < 1.

3HaueHHUs Z, U (| yIOBIETBOPSIOIIUE PErIaMEHTUPOBAHHOMY 3HAYEHHUIO KO-

3(1)(1)I/IIII/ICHT3 CMCIICHUS X, IPUHAMAIOTCA 34 OKOHYATCIIbHBIC.
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9 VYTounstor pa"ee npuHsToe (cM. 1. 3) 3HadeHue kodhduimenta K, pacueTHOU
Harpy3KHu.

9.1 OHpC,ZIeJIHIOT ACITUTCIIBHBIC THAMCTPBI YCPBAKA U YCPBAYHOT'O KOJICCA:

d, = gm, (5.11)
d, = zom.
(5.12)
9.2 BBIUUCISAIOT AEMUTENBHBIN YroJl MoIbeMa BUTKA YepBsiKa Mo Tadi. 5.7.
Tabmuma 5.6
Coueranue Moayiei m u kodddunmentor nuamerpa yeppsika g ('OCT 2144-93)
m q m q m q
8,0 8,0
10,0 10,0
3,15 12,5 8,00 12,5
16,0 16,0
20,0 20,0
o o 8,0 8,0
10,0 10,0
4.00 12,5 10,00 12,5
16,0 16,0
20,0 20,0
8,0 8,0 8,0
10,0 10,0 10,0
2,00 12,5 5,00 12,5 12,50 12,5
16,0 16,0 16,0
20,0 20,0 20,0
8,0 8,0
8,0 ’ ’
10,0 10,0 16,00 100
12,5 12,5
2,50 12,5 6,30
14,0 16,0
16,0 16,0 8,0
20,0 20,0 20,00 10”0
Ta0muna 5.7
JlenuTenpHbIe yrisl
7 Koaddumment q
! 8 10 12,5 14 16 20
1 7°07" 5°43' 4°35' 4°05' 3°35' 2°52'
2 14°02' 11°49' 9°05' 8°07' 7°07 5°43'
3 20°33' 16°42' 13°30' 12°06' 10°37' 8°35'
4 26°34' 21°48' 17°45' 15°57' 14°02' 11°19'
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93 OHpC,Z[CJIHI'OT ﬂeﬁCTBHTeHBHYI'O CKOPOCTBb CKOJIbKCHHSA B 3alCIINIICHHUH I10
dbopmyre:
_u _ od
cosy 2000cosy

CK

(5.13)

ITo IMOJIYYCHHOMY 3HAYCHHUIO V¢ U CTCIICHU TOYHOCTHU M3TOTOBJICHUS IICPC/Aa-

yu 1o Tabm. 5.8 mpuHMMaoT 3HadeHne kKodddummenta Ky, ITHMHAMHYECKON

Harpy3Ku.
Tabmuma 5.8
Cremnenn CKOpOCTB CKOJIBKEHUS Ly, M/C
TOYHOCTH I10
I'OCT3675-81 Ho 1,5 1,5-3 3-7,5 7,5-12 12-18
6 — — 1,0 1,1 1,3
7 1,0 1,0 1,1 1,2
8 1,15 1,25 1.4 —
9 1,25 — — — —

Koaddurment nunamuueckoit Harpy3ku Ky,

9.4 Ompenenstor 3HaueHue kodduimenta K,,; KOHIIEHTpAUA HATPY3KH TO

nedopmaliisaM AeTalield YepBIYHOU Mepeaun U XapaKkTepy U3MEHEHHS Harpy3KHu:

Kyis :1+(22/Ff)3(1—Kp) (5.14)
rae K¢ — xoadduiimeHt gedopmanuu yepBsika, SHAUCHHS] KOTOPOTO MPU pa3iuy-
HBIX ( U Z; IpUBEJEHBI B Ta01. 5.9;
Ky — koo dunment pesxxuma (tadi. 5.10).
Ta0mnuma 5.9
Koaddurment nedopmanuu yepnsika Ky
, Koaddurment q
' 8 10 125 14 16 20
1 72 108 154 176 225 248
2 o7 86 121 140 171 197
3 o1 76 106 132 148 170
4 47 70 98 122 137 157
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Tabmuma 5.10
Koaddunuent pexxuma K,

I/IHTGHCI/IBHOCTB pa6OTI->I QJICKTPO- TeJl'I_iI:-IOOI([)?FJ;)IE)EéO- Hoc:;alj-eHHentiblziljl HaFPY3Ke
JIBUTATEII TBI B CYTKH, 4 Hoi pylomeit yaapHOi

0,5 0,80 0,90 1,00
n 2 0,90 1,00 1,25
PH PEAIHX Tyciax 10 1,00 1,25 1,50
24 1,25 1,50 1,75
0,5 0,90 1,00 1,25
IIpu yacThIX MycKax U OcTa- 2 1,00 1,25 1,50
HOBKax 10 1,25 1,50 1,75
24 1.50 1.75 2.00

9.5 OnpenenstoT 3HaueHne KodhPuIMeHTa pacueTHON Harpy3ku Ky, KOTOpBIi

SBJISIETCS MPOU3BEJCHUEM JIBYX KOI(PDUIIMEHTOB:
Ky =Ky Ky (5.15)

10 IIpoBepsroT nepenady Ha KOHTAKTHYHO BBIHOCIUMBOCT!

3
o = 480 [10°T,K,, . A (5.16)
d2 dwl

rae dy = m (q + 2x) — HavaabHBINA AUaMeTp yepBska (31ech x — KodDduimeHT

CMEIIICHHUS YEPBSKa).

Ecnu oy)im MeHbIe opp 60Jee ueM Ha 15%, To nenecoodbpasHo nogoOparh mMa-
Tepuaj, ISl KOTOPOTO Ojim <~ Onp, WU CICAYET MPHUHATH MEHBIIIEE MEXKOCEBOE
paccTosTHUE M BHOBB ONMPEICITUTh (aKTHIECKOE KOHTAKTHOE HAIIPSKEHUE O jim.

11 Onpenenstor KITJ[ nepenauu:

gy
n=0,96—297 _ 5.17
tg(y +p) (5.17)

IJie p — MPUBEICHHBIN yroJl TPEHUs, KOTOPBIN MpuHUMaeTcs 1o Tabi. 5.11 B 3aBu-
CUMOCTHU OT CKOPOCTH CKOJIBKEHUS Vg TIPU YCIIOBUM: YEPBSIK — CTAIbHOM, KOJIECO —
U3 OJIOBSTHUCTOW OPOH3HI.

12 YTouHSIOT Bpalllatonuii MOMEHT Ha YepBSIKE:

Ty =T, /un. (5.18)
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13 OnpenensitoT cuibl, ASHCTBYIOUIUE B 3alICTUICHUU:
Fro = Fa = 2T,/d,,
Fro = Fr = Frotga, (5.19)
Fa2 = Fn = 2T/dys.

HamnpaBneHust AeCTBUS CUJI ONIPEACIIAIOT MO 3CKU3aM Taour. 5.12.

Tabnuua 5.11
[TpuBeneHHbIe KO3PPUUUEHTHI TPEHUS/U YTIIbl TPEHUS p HPU PAOOTE YEPBIUHOTO
KOJIECa U3 OJIOBSHUCTOW OPOH3BI 110 CTAJIbHYMY YEPBSKY

Ve, ¢ Dercs ¢
M/C p M/C p
0,1 |0,080-0,090 4°34'-5°09' 2,5 0,030-0,040 | 1°43'-2°17'
0,5 |0,055-0,065 3°09'-3°43' 3,0 0,028-0,035 | 1°36'-2°00'
1 |0,045-0,055 2°35'-3°09' 4,0 0,023-0,030 | 1°26'-1°43'
1,5 |0,040-0,050 2°17'-2°52' 7,0 0,018-0,026 | 1°02'-1°29'
2 10,035-0,045 2°00'-2°35' 10,0 0,016-0,024 | 0°55'-1°22'
Ilpumeuanus.

1 MenbIrie 3HaU€HUS CleyeT MPUHUMATD MPH HUIH()OBAHHOM HITU TTOTUPO-BAaHHOM YEpBSKE. ;
2 Ilpu BeHIle Kosieca U3 6€30JI0BIHHONW OPOH3BI UJIH JIATYHU TaOJIWYHBIC 3HAYEHUS CIEAYET YBe-
angnBaTh Ha 30-50%.

Tabnuua 5.12
Cuuibl, IGMCTBYIONIME B YEPBSIYHOM NIepeiayde

Hanpasnenne . o
Hampasnenus neiictBus cui B 4epBAYHON nepenaye
JIMHUM BUTKA
B 3aBHCHMOCTH OT HallpaBJICHMsI BPaLCHUS
YyepBsiKa
b
’
T’z
h F
[IpaBoe —\—' %
S f, o,
y
fa, §fr, B A
k, k,
JleBoe By
I\ ; \’\
0) 2 d 2) ¢ f'l
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14 IIpoBepsitoT 3yObs Kojieca Ha BBIHOCIMBOCTb MPU U3THOE.
14.1 OnpenensitoT 10MycKaeMble HAMPSOKEHUSI TIPU U3THOE TIpH paboTe 3yOneB
OJIHOW CTOPOHOM (IpY HEPEBEPCUBHOM Tepeade):
Orp = Ok jim'N (5.20)
npu pabote 3yObeB 00eMMHU CTOpOHaMU (TIPH PEBEPCUBHOM Tiepeiaye):
O 1rp = O gk iimIN (5.21)
3HavyeHus U BbIOMpaAIOT 1o Tabi. 5.1 u 5.2 B 3aBUCMMOCTH OT MaTepuaia BeHIa
KoJjieca, crocoda OTIMBKY U TBEPIOCTH PaO0OUYMX MOBEPXHOCTEH BUTKOB YEPBSIKA.

KoadduimenT 1oaroBeyHoCTH ONPEAEIIOT U3 BIPAKEHNUS :

6
Y, = 9/% (5.22)
F

Jnst konec, u3roToBiaeHHbIX U3 Opon3, 0,54 < Yy <1, nus xosec u3 yyryHa Yy =1
14.2. OnpenensitoT 3KBUBAJICHTHOE YUCJIO 3yObEB Kojieca o hopmyrie
2,,=12,1C08° y (5.23)

U BbIOMpaOT KO3 PuueHT Yr, Gopmbl 3yda 1o npuBeIeHHbIM B Ta0. 5.13:

Tabnuua 5.13
3HaueHus K03PPUIMEeHTOB (HopMbI 3y0a YepBSIUHOTO Kojeca Yy

Z,, |20 |24 (26 |28 |30 (32 |35 |37 |40 |45 |50 |60 |80 |[100 |150 |300

Ye, 11,98/1,88/1,8511,8011,76|1,77|1,64|1,64|1,55|1,48|1,45|1,40|1,34|1,30|1,27 1,24

14.3 Onpeaensitor ACHCTBUTENIBHBIC HANMPSHKEHUS TMPU U3TMOE U COMOCTaB-

JIAKOT UX C I[OHYCKaeMBIMI/I:
O, = @ <O . (5.24)
1,3mq
Ecnu B pesynprare pacuera OKaXeTCs OF; > Opp TO NMPOYHOCTH 3y0a IIO
HaIps’)KCHUAM 1/13r1/16a MOJXHO IIOBBICHUTBH ITIYTCM YBCIIMYCHUSA MOILYJIA IICPCAavdn
nim BBI60pa mMarcpuaia C 60nee BBICOKMMHU MCXdHUYCCKHUMHU XAPAKTCPHUCTHKAMMU.

B nepBoM ciyuae cienyeT Npou3BECTH MepecyeT TeOMETPUH Nepeiayu.

15 OmnpenensoT ocTalbHbIE T€OMETPUUECKUE MapamMeTphbl Mepeadyd Mo COOTHO-
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IIEHUSM, IPUBEJCHHBIM B Ta0J. 5.14.
16 PesynbraThl pacuera 0600maroT B Buae tabdi. 10.6.
[Tocne pacdera 3JI€MEHTOB 3allCIUICHUS YEPBAYHOIO PEAYKTOpa pacCuu-

TBIBAIOT BaJIbI, HOI[6I/IpaI-OT IMMOAIIHUITHUKH; KOHCTPYUPYIOT ACTAIN 3alICIIIICHUA.

Tabmuua 5.14
DopMyIibl AJI ONPeIeTICHUsI TEOMETPUUYECKUX TapaMETPOB YEPBSIIHOIO
3arerieHus (cMm. puc. 5.1)

OnpenensieMbli MapaMeTp PacueTHbie popMyJib
1 lnameTp BepuIvH BUTKOB YEPBS- dar = dp +2m (5.25)
Ka
2 JlmameTp BITaauH BUTKOB YEPBSKa dpn=d; = 2,4m (5.26)
3 mameTtp BepminH 3yObeB YepBsIU- deo = (2 + 2+ 2X)M (5.27)
HOT'O KoJleca
4 JlnameTp BIaJuH 3yObEB YePBSU- dp= (22 — 2,4 + 2X)m (5 28)
HOTO KoJleca
5 HaubGomnpmmii auaMeTp 4epBsSIHO- Oayo < dg2 + 6M/( 2, + 2) (5.29)
ro Kojeca

6 Illupuna BeHIIa YEPBAYHOTO KO-
jieca Mpu Z; paBHOM

o 1 v 2 b, <0,75d,
.4 (5 30)
y b, <0,67d,,
/ JInvHa Hape3aHHOW YacTH YepBsi-
Ka pu Z; paBHOM
o1 wm 2 b15> (11+0,06z,)m (5.30)
-4 b15> (12,5+0,09z,)m '

Ipumeuanue — Jljis mundyeMbix U Gpe3epyeMbIX YEPBIKOB M0 TEXHOJIOTHYSCKUM YCIOBHSIM Dp
yBenuuuBatoT npum < 10 mm Ha 25 mm, ipu m = 10-16 mm Ha 35—40 MM u ipu m > 16 MM Ha
50 mm

[MogmmnHUKOBBIE y3JIbI U KOPITYCHBIE JI€TANIA; PACCUUTHIBAIOT COCAUHEHHS
BaJI-CTPYNUIIbI; PEIIAIOT BOMPOCH CMa3bIBaHUS U OXJIaxeHusa. MeToiuka pacyera
BaJIOB U MOJ00pa MOJIIMITHUKOB MPUBE/EHA B IJ1. 7, pEKOMEHIALUK TI0 KOHCTPYH-
pPOBaHUIO JeTaleil U y3J10B peAyKTopa U3J0KeHbl B 1. 8. Huke paccMoTpum BO-
IpoChl MOA00pa CMa304YHOrO0 Marepuana W TEIUIOOTBOJA, 3HAYUMOCTh KOTOPBIX
HaXOJUTCS Ha YPOBHE KOHCTPYKTUBHBIX PEILICHU.

TemnoBoii pacyeT 4epBAYHBIX Mepenay 00yCIOBIMBAETCS TEM, YTO MPHU pado-
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T€ Mepe/ladyd 3HAYMTENIbHAsl SHEPTUsl TPaTUTCS HAa TPEHHE, B MPOliecce KOTOPOTo
IPOUCXOJNT TeIIoBblIeaeHne. CMa30uHbIE CBOMCTBA Macja MpPHU HarpeBe Pe3KO
YXYAIIAIOTCS M BO3HUKAET OMACHOCTh 3aelaHus Inepefauu. B uensx npegorspa-
HICHUS ATOTO BUA MOBPEXKIECHUS U MPOU3BOIUTCS TEIJIOBOU pacyeT, CyTh KOTOPO-
T'O CBOAMTCA K TOMY, YTOOBI paboyasi TeMIieparypa Macja B KapTepe peayKTopa He
MPEBBIIIANIA JOMYCKAeMOro 3HAUCHUS Ly, ;on:

t =t +Pl-n)/(KA) <t

M. 01T

(5.32)
t,=t,+R(1-n)/(KA)<t

— "M.JIOIL
rae t, — TemmepaTypa Bo3ayxa BHE kopiiyca, °C; B IEXOBBIX YCIOBUSAX OOBIYHO
t,=20 °C;

P; — MomHOCTh Ha YepBske, BT;

n — KII peaykropa;

Kt — ko3¢ duimeHT TemnooTaauu, 3aBUCAIUN 0T MaTepralia KopIyca peayk-
TOpa U UHTEHCUBHOCTH BEHTWJISLIMU MOMEIIEHUs [[J1s1 YYT'YHHBIX KOPIYCOB MpH-
aumaror Ki = 8-17 Br/(M*-°C) — GOMBIIHE 3HAYCHUS IPUHAMAIOT TIPH HE3HAUH-
TEJIBHOM IIEPOXOBATOCTH IMOBEPXHOCTH HAPYKHBIX CTEHOK, XOPOILIEH [IUPKYJISALHANA
BO3/lyXa BOKPYI KOpIyca U MHTEHCUBHOM IEPEMEIIMBAHUM Macia (IpH HUKHEM
n OOKOBOM PACTIONIOKEHHUH YepBsKa)];

A — myoiaab MOBEPXHOCTU OXJIAKICHUS peaykTopa (0e3 OCHOBaHUS, KOTO-
PBIM OH KPEIHUTCs K paMe, (YHIAMEHTY U T. I.), M°, OIpeaensieMas o KOMIIOHO-
BOYHOMY 4epTeky (puc. 5.2, a); i 00JIerdeH s OnpeeICHUs TUIOIAINA MTOBEPX-

HOCTH PEIYyKTOpa KOMIIOHOBOYHBIN YEPTEX YMPOUIAIOT A0 (POpMBI, IIpeCTaBIICH-

HOM Ha puc. 5.2, 6.

[

\"d

H

\,_—-——_.———.— ——

_______ b -

9 5)

Pucynoxk 5.2 — KoMnoHOBOYHBIN UyepTex peayKTopa
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HpI/I6JII/I)K€HHO MOBCPXHOCTL OXJIAXKACHUSA KOPITyCa MOXKHO BLI6PIpaTB B 3aBH-

CHUMOCTH OT MCIKOCCBOI'O pACCTOAHMSA IICPCAAYM.

TabOmura 5.15
[TpumepHBIe 3HAYCHHUS IIONIAIN TEIJIO0TBOIA YEPBIYHOTO PEIYKTOpa

aw, MM 80 | 100 | 125 | 140 | 160 | 180 | 200 | 225 | 250 | 280

A, M 0,19 0,24 | 0,36 | 0,43 |054| 067 | 08 | 1,0 | 1,2 | 1,4

Jlommyckaemoe 3Ha4eHHE 1, 3aBUCHT OT COpTa Macja M €r0 CIOCOOHOCTH
COXpaHATh CMa3bIBAIOIINE CBOWCTBA TIPH IMOBBINICHHH TeMIepaTyphl. [ oObrd-
HBIX PEAYKTOPHBIX Macen ty ., = 80-90 °C, nns aBuaumoHHOro Macia ty ,,, = 100—
120 °C.

Ecnu pabouas Temmieparypa macna ty, > ty om0, T.€. HE YIOBIETBOPSET YCIOBHUIO
AKCIUTyaTallK, TO JOJDKEH OBITh MPETYCMOTPEH COOTBETCTBYIOIIMK OTBOJ M30bI-
TOYHOW TEIIOTHL. DTO IOCTUTAETCS MyTeM OpeOpeHHs Kopiyca pemykropa (eciu
ATO paHee HE MPEIyCMATPUBAIOCh KOHCTPYKIIUEH) WM MMPUMEHEHUS UCKYCCTBEH-
HOTO (BO3IYIITHOTO) OXJIaKICHUS YCTAHOBKOW Ha YEPBSK 0OMyBaeMOTrO BEHTHJIS-
TOPa; B 0OCOOBIX CIIyJasiX, MPEAYCMAaTPUBAIOT IUPKYJISIIMOHHOE CMa3bIBaHNE.

IIpu cpenneit Temmeparype Macia ~ 70° KHHEMaTUYECKYIO BA3KOCTh MAacja U

croco0 cMa3bIBaHUsI PEKOMEHIyEeTCsl BBIOUpATh B COOTBETCTBUU € Tabm. 5.16.

Tabmuma 5.16
Pexomenyemble 3HaUeHUSI KHHEMATUYECKOW BA3KOCTH Macia V

CKOpOCTB CKOJIbXKEHUS VK Kunematiieckas BASKOCTS IIpH Croco0 cMma3bIBaHusA
50°C (mpu 100°C) (cCrt)
o 1* 450 (55)
02,5 300 (35) OKyHaHHEM
105 180 (20)
5-10 120 (12) CTpYHHOE WJIH OKyHaHHEM
10-15 80
15-25 60 CTpYHHOE MOJ JaBICHUEM
CB. 25 45
* Tsxenble ycinoBus paboTs
** CpengHue ycnoBusi pabOThI
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I[JDI CMa3bIBaHUs YCPBAYHBIX IICPCAaq NCIIOJIB3YIOTCA MacCJila, IPUBCACHHLIC B

Tab. 5.17 ¢ ykazaHueM UX BS3KOCTH MpU paboyelt Temmeparype.

Tadomuma 5.17
Macia, mpuMeHsieMbIe IS CMa3KH YEPBIYHBIX TIepe1ay

BsiskocTs Macia Ve 107, M%/c, mpu t °C

Macino
40 | 50 | 60 | 70 |80 | 90 |100
[umuaapoBoe 24 (BUCKO3HH) 550 | 270 {140 | 76 |48 |35 | 24
[umuaaposoe 52 (Bamop) 1400| 680 | 360 | 200 (120 /8 | 56

TpaHCMHCCMOHHOE aBTOTPAKTOPHOE 850 | 400 | 220 95 | 65|47 | 32
JeTHee (HUTPOJI JICTHH )
Tpancmuccuonnoe ¢ npucaakoit, setaee| 850 | 400 | 220 | 95 | 65 | 47 | 32

Tpaktopnoe AK-15 (aBTon 18) 230 | 115 70 | 43 | 28|22 | 16
AstoTpaktoproe AK3m-10 68 | 44 | 30 | 22 |16 |13 | 9
AstoTpaktoproe AK3n-6 37|28 | 21 |15 |13 |11 | 5

149



I'nasa 6 TIPOEKTUPOBAHME NEPEJAY C THBKOM CBSI3bIO
6.1 PacueT miockopeMeHHOM nmepeaavu

Kputepusimu paboTOCIOCOOHOCTH Tepenadnd SIBISIOTCS HaICKHOCTH
CUEIJICHUS PEMHS CO IIKUBOM (TSATOBasi CIIOCOOHOCTH) U JIOJITOBEYHOCTD, OTPEIe-
JsiemMasi, B OCHOBHOM, YCTaJOCTHOW MPOYHOCTBIO peMHs. [[pOoeKTHpOBOUHBINA pac-
YeT IUIOCKUX PEMHEU MPOU3BOJUTCS 110 IIEPBOMY KPUTEPUIO, C YUETOM YCIOBUN

paboTsl nepenaun. [IpoBepoyHbI pacyeT BEAETCS MO0 BTOPOMY KPUTEPHIO.

Pucynok 6.1 — Cxema pemeHHoi niepenayun

Bb100p MaTepuaJia ¥ TMIIA peMHsl. THUIl peMHs 1 MaTepuai BHIOMPAIOT B 3aBU-
CUMOCTH OT YCJIOBUM paboTel mnepenauu. s CpeaHECKOPOCTHBIX Mepeaay
HanOoJIbIlIee MPUMEHEHNe nMetoT pesnHoTkaneBbie pemun (TOCT 23831-79), co-
CTOSIILIME M3 HECKOJBKUX CJIOEB XJIOMYaTOOYMa)KHOM TKaHH-OENbTHHIA, CBA3aH-
HbIX BYJKAHU3UPOBAHHOU pe3nHOU. [IoCTaBIAIOTCA B pylOHaX.

Jng OBICTPOXOJIHBIX M CBEpXOBICTPOXOJHBIX Mepeaay MPUMEHSIOT CHH-
tetuucckue 6eckoneunbie peMHu ('OCT 17-969 u TY 17-21-598). Pemuu u3
KalpPOHOBOM TKaHMU MPOCBEYUBAIOIIETO WM MOJOTHSIHOTO MEPEruieTeHus, 00JIH-
LIOBaHHbIE IJIEHKOW U3 nosmamuga C6 B COEJMHEHNH C HUTPUIBHBIM Kay4yKOM
CKH-40 (tun 1 Tabn. 6.1) pekoMeHayeTCsI TPUMEHATH B CBEPXOBICTPOXOIHBIX
nepenadax. PeMHHM IPOPE3HMHEHHBIE C KOPJOIIHYPOBBIM HECYIIMM CIIOEM
(TY 38-105514, tun Il B Tabn. 6.1) pekomeHayeTCS NPUMEHATh KaK CpeIHe-

CKOPOCTHBIE, TaKk U ObICTpOXOoHbIe ITpU Vv < 40 Mm/c.
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Pacuyer u BbIOOp mapaMeTrpoB mepenaum. Pacyer mioCKOpeMEHHOW Tepenadyn

0asupyercs Ha MOKA3aTeNsIX TATOBOM CMOCOOHOCTU WM CBOJUTCS K BBIIIOJHEHUIO

CJICOYIOIICTO YCIOBUS.

OF

=t<[o.],

TI€ Of; — pacyeTHOoe noje3Hoe Hanpspxenne, Mlla;

F. — okpyxHas cuia, nepenaBaemasi peMHem, H;

b 1 & — mMpHHA U TONIIMHA PEMHS, MM;

(6.1)

[or] — nomyckaemoe mosne3Hoe HaNPsHKEHUE PEMHS TIPOSKTHPYEMOH TIepeIadn.

Tabnuua 6.1
XapaKTEepUCTUKHU NPOPE3UHEHHBIX U CHHTETHYECKUX PEMHEN
[Tapamerp [Ipope3nHeHHbIe beckoneunble peMHI
PEMHHU KOHEYHOMN CHHTETUYECKHE | KOPJOIIHYPOBBIC
JUTUHBI
Pa3mepsbl pemHeil, MM: IITMpUHA 20-500* 10-100 30-60
(TOJIIMHA TPOKJIIAJIKH) (3-6) (0,5-0,7) (2,2-4)
Pexomennyemas HauOosbIIast 30 100 <40
CKOpOCTh V , M/C
IepenaBaemble Harpy3ku Majible, Cpe/iHIE, Majble Majible, CpeiHHIe
OoJbIIINe

VY nenbHas TAroBast CHOCOOHOCTh BBICOKAsI cpenHsis BBICOKasI
Jlommyckaemble KpaTKOBpEMEHHbIE <1,3 <12 <1,3
TIeperpy3KH
[TnoTHOCTH pemMHs p, K/MC 1,25-10° 0,8:10° 1,1-10°
OrHomeHye ramMmeTpa BeAYIEro 30 (40) 50-70 40 (>70)
IIKKBA K Toyuae peMHs D/o: (100-150)

JI0MyCKaeMoe (PEeKOMEHAYEMOe)

* Illupuna pemuen B Mm 20, 25, 32, 40, 50, 63, 71, 80, 90, 100, 112, 125, 140, 160,
180, 200, 224, 250, 280, 310, 315, 340, 360

Pecypc pabotsl pemHs ompezensieTcss reOMEeTpUYEeCKUMU TTapaMeTpamMu, Ko-

TOPBIC TOKHBI 00ECTIEYMBATh CPOK CIIY>KOBI HE HUKE pekomeHyemoro (5000 u).

MunumanpHOe 3HaUeHHe auaMerpa (i (MM) MaJloro IIKKWBA OMPEACISIOT M0

cnenyronieit 3aBucumoctu (hopmyna M.A. CaBepuHa):

rne Ky—5,5-6,5;

d]_ = Kd 3\/ T1-103

T; — MOMEHT BpaileHus: Ha ObICTPOXOIHOM Baity, H-M.
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Jonroseynocts peMmHs U KIIJ[ nepenaun CHMXKArOTCA ¢ YMEHBIICHUEM JHUa-
METPOB IIKUBOB, MO3TOMY IuaMeTp d; clenyeT NpUHUMATh BO3MOKHO OOJIBIIIHM.

Juamerp BegomMoro mkusa d,, MM
d,=d,(1-¢)u, (6:3)
rne u = ny/n, — INepeJaTOuHOEe OTHOUICHUE NEPeayu;
Ny — YacTOTa BPAIICHHs BEJOMOTO IIIKMBA;
€ — Koa(pdunmeHT ckonpxeHus peMus, npuaumaetcs 0,01-0,02.

PaccunTannsie AUaMCTPbI IKUBOB OKPYIJIAIOT J0 OMKaRIINX CTaHIapTHBIX

3Ha4YeHUi (Tadu. 6.2).

Tabnuia 6.2
CraHgapTHBIC JUAMETPHI IIKUBOB IJIOCKOPEMEHHBIX ITepeaay
Huamerp mkuBa | 40, 45, 50, 56, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180,
d, Mmm 200, 224, 250, 280, 315, 355, 400, 450, 500, 630, 710, 800

[Tocse BeIOOpA cTaHIAPTHBIX 3HAUCHUH Oy 1 d; ONpenessiFoT IeHCTBUTEIBHYO
YacTOTy BpAaIlleHUS BEAOMOTO INKHUBA N,, (GaKTUYECKOE TepeaaTodHOe YHCIIO
(u=d,/d;), ero oTkJIOHEHHE OT 3alaHHOW BEJIMYMHBI, KOTOPOE HE JOHKHO OBITH
OOJIBIIIE TOITYCTUMOTO.

OmnpenesieHue CKOPOCTH JIBUKEHUS peMHs (M/C):

Vzﬁ'\’zﬁ)i. (6.4)
10°-60° 2
OmnpeeneHue MeKOCEBOTO PACCTOSHUS
amin=(1,5-2)(d;+dy). (6.5)

Koapuument 1,5 npunumarot i ObICTPOXOJHBIX, a KOAPPUIMEHT 2 — IS
CPEAHECKOPOCTHBIX NIepe/iavy.

Onpenenenue JINHbI PEMHS:
a) 10 BEIOPAHHOMY MEXOCEBOMY PACCTOSHUIO:

2
2a+72'(d1+d2) n (dz—dl)

Lb ~
p 12 ,

(6.6)

6) 110 €r0 MUHUMAaJIbHOU JJIMHC U3 YCIIOBUA CpaBHPITeJIBHOﬁ JOJITOBECYHOCTHU
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peMHs
Vv
I_min Z T y (67)

rae | — gacToTa mpodera peMHsS B CEKYHIY;

I = Imax. U1 CpeTHECKOPOCTHBIX Tiepead PeMHS KOHCUHON JUTUHBI Imax = O,
JUTSE OBICTPOXOHBIX TIepeiad OCCKOHCUHBIMH CHHTCTHUSCKUMHU PEMHSIMH Imax = 50
U KOPJIOIIHYPOBBIMHU MPOPE3UHCHHBIMU Imax = 15. Eciin anmmHa peMHs 1o ypaBHe-
HUtO (6.6) HEe yIOBIETBOPSIIOT HEPABEHCTBY (6.7), TO €¢ yBennuuBaroT. st ObICT-
POXOIHBIX PEMHEN pacueTHYIO JJIMHY OKPYIJISIIOT A0 OOJIBIIEro CTaHIapTHOIO
3HaueHus (Tabu. 6.4).

[To oxoHYaTeNbHO BHIOPAHHON JUIMHE PEMHS paCCUUTHIBAIOT MEXOCEBOE pac-

CTOSHHUC:

a=(1+J12-8A%)/4, (6.8)

rie A=L-nd;

dCp =(d, +d,)/2;

A=(d,—-d)/2.

[Tpy KOHCTpYHUpOBaHHH MEPEIayd MPEIyCMaTPHBACTCS BO3MOXKHOCTh H3MeE-
HEHHUS MEXOCEBOI'O PACCTOSHUS B CTOPOHY YBEJIUYCHHS JJIi KOMIICHCAIIUU BBI-
Tsokku pemus 10 Aa = (0,03—0,05)L u ymenpmenus no Aa=0,004L nna xom-
MeHCAIlUU HETOYHOCTEN CIIIUBKH.

OmnpenencHue yriia 00XBara o Ha BEAyIIeM IIKUBE (CM. puc. 6.1)

a, =180°—(d2 a_dl)57,3° (6.9)

Jly1st mpope3uHEeHHBIX pEMHEN yroJl oy JoJKeH ObITh He MeHee 150°, mis cun-

TETUYECKUX — He MeHee 120°.
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Pacuer ceuennii pemus: 1. Onpenenenve TOMMIMHBI pEMHS O, €CJIM OHa He
ObLIa IPUHSTA paHee

4
Ay /3

min

0 < (6.10)

rae d,, /0 — npunnmaeTcs mo Tadi. 6.1 B 3aBUCMMOCTH OT MaTrepraja PEMHS.

TonmuHy peMHs OKPYTIISIIOT A0 OJMKaWIIero CTaHJapTHOTO 3HaYeHHs (Tal.
6.3u6.4).

3 Br100op HauaIbHOTO HANpsOKeHUs peMHst 6, = F,/ A, rne F, — cuna navanbHo-
T'0 HATSDKCHHS peMHS (CM. 11. 7); A — TUIoIIa b CCYCHUS PECMHSL.
HavaneHbpiM HampsokeHHEM O, Ha3bIBAC€TCSA HANPSDKEHHE B BETBH MPHU XOJIO-

CTOM XO/ie U cKopocTu pemHs v = 10 m/c, Korna eHTpoOeKHbIE CHIIbI TPaKTHIe-

CKH HC BJIMAIOT HA IIPHUIKATHUC PCMHA K IIKHUBY.

Hauanbpnoe HaIpsDKCHUE O, IJI1 CUMHTETAYECKHX pCMHCﬁ C IIOKPBITUEM M3

nonuamuaa C6 (tun I) mpunumaercsi 6, = 3 Mlla, a 17151 KOpIOITHYPOBBIX MPOpe-

3uHeHHbIX peMHei (Tun II) npunumaercs Oy =2 MlIla.

4 JlomyckaeMoe MOJIE3HOE HaPSKEHHE JIs1 MPOEKTUPYEMOU Mepeayu

o = GOCOCanCp (6.11)

rae O, — HavalbHOE HampsukeHue (CM. 1Im. 3).

Ft

JIOIT

3HayeHus. O, IJIs MPOPE3MHCHHBIX PEMHEH MPU HAINPSHIKCHUU OT IpEaBapH-
TENBHOTO HaTsHkeHus po = 1,8 MIla B 3aBucumoctr ot otHomenus d,/d (3aech

d,— omameTp Masoro MIKKBA) CIEAYIOIIHE:

d, /3

30

40

50

60

75

100

c,, MIla

2,17

2,25

2,3

2,33

2,37

2,4
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Tao0numna 6.3

Pemuu niockue IIPOPC3NMHCHHLIC

B-800 u b-820 ‘ BKHJI-65 u BKHJI-65-2
Yucno npo- | Iupuna
% TonmmHaa pemMHsI 0, MM
KJIaJ0K pemHs b*, >
C MPOCIIOiKa- N 0e3 mpociio-
MM 0€3 MPOCIIOeK | C MPOCTIOMKaMH
MU eK
3 20-112 4,5 3,75 3,6 3,0
4 20-250 6,0 50 4.8 4,0
5 20-250 7,5 6,26 6,0 50
6 80-250 9,0 7,5 7,2 6,0

* Cranmaprtaeie 3Hadenus b (mm): 20, 25, (30), 32, 40, 50, (60), 63, (70), 71, (75), 80, (85), 90,
100, 112, (115), (120), 125, 140, (150), 160, (175), 180, 200, 224, (225), 250

Ta0muma 6.4

Jlmuna L 11t GECKOHEUHBIX PEeMHEH

Marepuanst 1 Buasl | Tonmunea lupuna b, mm Buyrpennssa qimna
(PUKIIMOHHOTO MOKPBI-|  §, MM (HomuHaNBbHAs) L, MM
THs pEMHEN
Tun 1. KanpoHnoBas 0,3-0,5 10, 15, 20 250, 260, 280, 300, 320, 340,
TKaHb MTPOCBEYNBAIO- 350, 380, 400, 420, 450, 480,
IIETO WJIU MOJIOTHSIHOTO 500, 530, 560, 600, 630, 670,
MIEPETICTCHHSI, IOKPBI- 710, 750, 800, 850, 900, 950
Tas MJISHKOMN U3 TTOJIN- 25, 30, 40, 50 1000, 1060, 1120, 1180,
aMHUJ1a B COCIUHEHUHN C 1250, 1320, 1400
HUTPUJIBHBIM KaydykoM| (0,5-0,7 60 1500, 1600, 1700, 1800,
CKH-40 1900, 2000
80, 100 2120, 2240, 2360, 2500,
2650, 2800, 3000, 3150, 3350
Tun 1. Kopaomnypo- 2,2; 2,5, |35, 40,45, 50, 56, 63, 71, 80, |500, 560, 630, 710, 800, 900,
BBIC IPOPE3MHCHHBIE 2,8;3,1; 90, 100 1000, 1120, 1250, 1320,
3,5; 4,0; 1400, 1600, 1700, 1800,
4,5;5,0; 2000, 2240,
5,5;6,0; 2800, 3000, 3150, 3550, 4000
125; 140;
160;
170; 180

Kosddumment C, yduThIBaeT pacrosioXeHue Mepeadu: i TOPU30HTAIb-

HBIX ¥ HaKJIOHHBIX (10 60°) mepenau C, = 1, npu yrie Hakiaona 60-80° — C, =0,9;

80-90° — C, = 0,8. [{ns mepeaady ¢ aBTOMAaTUYECKHU TMOACP)KUBAEMbBIM IMOCTOSH-

HbIM HaTspkeHueM peMHs C, = 1.

Koaddunuent C, yuuThIBaeT BIUsSHUE yIriia 00XBaTa HA MaJOM IIKUBE:

OL]_,O 180

170

160 150

140

130 120
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Cqy 1 0,97 0,94 0,91 0,88 0,85 0,82

Koaddumment C, yauThiBaeT BIUSHUE HATSHKEHUS OT LIEHTPOOEIKHOMN CHUIIBI,

}’MeHBH_IaIOIHCﬁ COCIICHUC PCMHA CO NIKUBOM:

v, M/c S 10 15 20 25 30

C, 1,03 1,0 0,95 0,88 0,79 0,68

Koaddurnuent Cp yunThiBaeT BIUSHUE pexxuma padboTsl (Tabdm. 6.5).
5 Pacyer mmpunbl peMHs b (MM) MO TOJI€3HOMY HANpPSDKEHHUIO (TATOBOM CIIOCOO-
HOCTH):

Ft
b> o (6.12)

rae & — TOJIIMHA PEMHSI, MM.

Paccuntannyto no gopmyne (6.12) mmpuny peMHs OKPYIJISIIOT 1O OOJBIIEro
CTaHJapTHOTO 3HaueHus (cM. Tabi. 6.3, 6.4).
6 Onpenenenue TATOBOM CITOCOOHOCTH MPOSKTUPYEMOTO PEMHSI M CPaBHEHHE €€ C

A0IMyCTUMBIM 3HAYCHHUEM

E
Og = g <[ox]. (6.13)

7 Onpenenenne cuibl F(H), neiicTByroiieit Ha Bajn U MOAMUIHUKH (CM. puc. 6.1):
F ~ F,sin(e,/2) (6.14)

rie Fo= pobd — HavanbHOE HaTsHKEHUE peMHS pH Po=1,8 MI]a.

s obecniedeHust HaZCKHOTO CIETUICHUST PEMHS CO IIKHBAMHU M €ro JOJT0-
BEYHOCTH HAaYaIbHOE HATsODKEHUE Fo MOMKHO 00s3aTeTbHO KOHTPOIUPOBATHCS ITY-
TEM W3MEpPEHUsl CTpeNbl Mporuda B CepeluHE BETBU PEMHS TMOJ JCHCTBHUEM
Harpysku F, (cunoi Tsxectu rpysa ot 10 mo 50 H). Bennunna nporun0a BeTBu
pemus f (MM) onpenensieTcs mo popmyiie:
_0,25F L
=

0

f (6.15)

rie F, — HauagpHOE HATSKEHHE BETBU peMHs, H;

L~a— AJIMHAa BETBHU PCMHS, MM.
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IIpumep 6.1. PaccuntaTh OTKPBHITYIO IUNIOCKOPEMEHHYIO Mepeaady, YCTaHOB-
JICHHYIO B CHCTEME MPUBOJIA OT JBUTATENS K JCHTOUHOMY KOHBEHepy, Mo Cley-
IOIMM MCXOJHBIM JaHHBIM: 1= 69,8 H-M, o= 152,8 c'l, wp, = 54,2 c'l, nepenaya
TOpU30HTAJIbHAS, HATSHKEHUE PEMHS OCYIIECTBIISIETCS MIEPEABUKCHUEM JIBUTATEIIS
1o cajaskaM, paboTa 0JJHOCMEHHas.

Pewenue. 1. I1o hopmyse (6.2) onpenensieM JuaMeTp BEAYIIETO IIKABA

d, = (55..6,5) JT,-10° =(5,5..6,5) 3/69,8-10° =226...268 v
[Mpunumaem o ctaHgapTHOMY psady (Ta6i.6.2) d; = 250 mm.

2. JluamMeTp BEIOMOTO IIKHNBA

d, = dy0i/0,=250%x152, 8/54,2 ~ 705 mMm.

[Mpuaumaem 1o tadm. 6 2. d, = 710 mm.

3. YTouHsieM YIJIOBYIO CKOPOCTh BEJIOMOTO Balia, MpuHUMast KO PUIIMeHT
ckonbxenus € = 0,015:

@, = dyon(l — €)/d, = 250x152,8 (1 — 0,015)/710~53 ¢ ™.

4. ITo dhopmyne (6.4) onpenensieM CKOPOCTh PEMHS:

v =md,1/(2x1000)=152,8x250/(2x1000) = 19,1 m/c.

5. CornacHo hopmydie 6.5 MexKOCEBOE PACCTOSTHUE:

a>2(d;+ dy) =2 (250 + 710) = 1920 mm.

[Tpuanmaem a = 2000 mm.

6. [1o dhopmyre (6.7) HaxoauM yroia o0XBaTa Majoro IMKUBA:

oy =180 - 57 (d,— dy)/a = 180 — 57 (710 — 250)/ 2000~167° > 150°.

7. I1o dopmyre (6.6) onpenensieM JJIMHY PEMHS:

L, = 2a + n(d; + dp)/2+(d,— d1)?/(4a) = 2x2000 +x (250+710)/2 +

+ (710 — 250)? / (4x2000) ~ 5534 MM = 5,534 M.

8. Ilo onpenenennoii B I1.4. ckopocTu pemMHs U pekoMeHaauusaM 1adia. 6.1 mpuHu-

MaeM CUHTETUYECKUI peMeHb TuIa I, a TONIUHY ero BeiauciseM 1o ¢popmyse
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d, _250
dmin /6 50

=5 mmMm.

[IpyauMas BO BHUMaHUE, YTO C YMEHBIIIEHUEM TOJIIUHBI PEMHS €r0 JOJITO-

BEYHOCTh YBEIMYMUBACTCSA, a TAKXKE C YUETOM peKoMeHaanuii Tabmu. 6.3, BeiOnpaem
peMeHb ¢ YeThIpbMs IpoKIaakamu 0e3 mpocioek (TUIT B-820).
9. Io dbopmyne (6.11) onmpenensem AOMyCKaeMoOe TOJIE3HOE HANPSDKCHHE. Y YAThI-
Bast, 9yto d,/0= 250/5 = 50, no pekomennammsam k Qopmyne (6.11) npuHIMaeM
oo = 2,3 MIIa. Haznagaem ko3¢ dunmenTs coriaacHo ykazanusm C, = 1; C, = 0,96;
¢,=089; ¢, =10

Torma o, =0,C,C,C,C,=2,3x1x0,96x0,89x1,0 =1,96 MIla.

10. Haxoaum mmpuHy peMHs Ha ocHOBaHUU (hopmyiibl (6.12), mpenBapuTensHO
OIpeIeTUuB OKpYkHYI0 cuiy F=P1/v = Tyo,/ v =169,8%152,8/19,1 = 558 H:
b>F;/ (O, 6) = 558/(1,96x5) = 56,9 mm. IlpuHuMaeM MUPHHY pPEMHS
b = 63 MM, mupuny mkusa B = 71 mm.
11. TTo popmyne (6.14) onpenensem cuiry, JSHCTBYIONIYIO Ha BaJl:
Fr = 2Fgsin(ay/2)=2x567sin(167/2) = 1096 H,
T7I¢ IPEABAPUTEIIEHOE HATSKECHUE PEMHS

Fo=pobo=1,8x6x35 =567 H.

Tabnuua 6.5
3Hauenus koodduumenta C, 111 peMEHHBIX Iepe/lad OT dJIEKTPOABUraTesen
00IIEMTPOMBIIIUIEHHOTO TPUMEHEHUs (BBIOOPKA)

Pexnm Tun MammHbL Xapakrep Harpy3Kku C, pu 4yncie cMeH
pabdoThI paboTbI
1 2 3
Jlerkuii |JIeHTOYHBIE KOHBENEPHI, C He3HauuTeNbHBIMU KoJIe0a-
CTaHKH TOKapHBIE, CBEP- HUSIMH, KpaTkoBpemennasime- | 1,0 | 0,9 | 0,8

JUJIbHBIC, NUTH(OBAIBHEIE  |perpy3ka 10 120%

Cpennuii |L{enHbie KoHBelepsl, dneBa- |C yMEpeHHBIMH KOJICOAHUSIMH,
TOpPBI, CTaHKK (pe3epHbIc M |KpaTKoBpeMeHHas neperpyska | 0,9 | 0,8 | 0,7
3ybodpe3epHbie 10 150%

Tsoxensiii |KoHBeliepbl BAHTOBBIE U Co 3HaUUTEIBHBIMU KO-
CKpeOKOBBIE, CTAHKU CTPO-  |nebanusMu, kpatkoBpemennas | 0,8 | 0,7 | 0,6
rajgbHble, 3y00m0n0eKHple  |[meperpyska mo 200%
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Ouenb 14- |[lonbeMHUKH, S5KCKAaBATOPHI, |YaapHas U pe3KOo HepaB-

JKENBIA  [[IPECChI, MOJIOTHI, APOOUIIKH, |HOMepHas, kparkoBpemennas | 0,7 | 0,6 | 0,5
HO>KHUIIBI neperpyska 10 300%
Ipumeuanue — Kaxxnomy pexxumy padoThl COOTBETCTBYET OMPE/ICIICHHBIN XapaKTep U3MEHEeHUS
Harpy3Ku

6.2 Pacuer KIMHOPEMECHHBIX U IMMOJUKINHOPEMECHHBIX IEpeaav

B 0011eM MammHOCTPOEHUH IIMPOKO MPUMEHSIOTCS KIMHOBBIE PEMHH TpeX
TUIIOB: HOPMAJIbHBIE, Y3KHME W TOJIMKIMHOBBIE. PazMeprl nepenad ¢ MOJIMKINHO-
BBIMU PEMHSIMU BCJIEJICTBHE UX BBICOKOM TSITOBOM CIOCOOHOCTH MOJIy4arOTCs 3Ha-
YUTEIHHO MEHBIIUMH, YEM C KIMHOBBIMU. OHAKO, MOJMKIMHOBBIE PEMHU OYEHb
YYBCTBUTEIbHBI K HEMAPAUIETbHOCTH BaJOB U OCEBOMY CMENIEHUIO MIKMBOB. Pe-
KOMEH/yeTCsl, YTOOBl HenapajuleJIbHOCTh BaJIOB B Iepeaade He mpesbimana 20°, a
yroJ CMEIIEHHs padourX MOBEPXHOCTEH IKMBOB ObLI HE OoJsiee 15°.

OOt 1rana3oH CKOPOCTEN JABMKEHUS PEMHS V JJI KJIMHOBBIX Ieperad OT
4 no 25, 40, 30 M/c — COOTBETCTBEHHO JIJIsl HOPMAJIBHBIX KIIMHOBBIX, Y3KUX U TO-
JUKJIMHOBBIX pemMHel. [lepenarounoe uncio U < 7. Masbie rabapuThl 1 KOMIIAKT-
HOCTb 3THX Mepenad oOecrneynBaloTes MPEUMYIIECTBEHHO B MHTEPBAJIe MOIIHO-
creil P < 50 xBt. Koa@duuueHT nose3Horo AeHCTBUA NMEpeAadynd MpU CKOPOCTH
v <25 m/c, n = 0,9-0,98 u cHmxaetcs npu O0JbIIEH CKOPOCTH BCIECACTBUE adPO-
JTUHAMUYECKHUX TOTEPb.

KnunoBast popma pemHsi oOecnieunBaeT Jydlliee CLEIUIEHUE €ro CO IMIKUBOM,
YTO TO3BOJISIET MO CPABHEHHUIO C TIOCKOPEMEHHOW Mepeaadell yMEHbIIUTh HaTs-
YKEHUE PEeMHS W JEHCTBHE CUJI Ha BaJibl U OMOPbI, CHU3UTh MHUHUMAaJIbHbIE 3HAUE-
HUS JUAMETPOB IIKUBOB U MOBBICUTH NEPEAATOYHOE YUCIIO.

OCHOBHBIMHU pa3MepaMH KIIMHOBBIX PEMHEH SIBJISIOTCS pacdeTHas mmpuHa b,
10 KOTOPOI Ha3HA4aloT pa3Mepbl KAHABOK LIKMBOB, M pacyeTHas AuuHa L, pemns

Ha YPOBHE HEUTPAIIBHOM JIMHUHU, 10 KOTOPOU ONPEAEISIOT MEKOCEBOE PACCTOSIHUE

a=0,25[(L,—w) + \/(Lp—w)2—8y], (6.16)

rne W= 0,57 (d, + dy), y = 0,25(d, — dy)?;
d; u d,— pacueTHble JUAMETPBI IKUBOB.

MunuMaabHOE MEKOCEBOE pPaCCTOAHUC IPUHUMAKOT B ANAIIaA30HE
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amin= 0,55 (d;+d,)+h;, rae hy — BeicoTa mpoduIs KiIMHA PEMHSL.

[lepeaaun KIMHOBBIMU U TOJHUKIMHOBBIMU PEMHSIMH PAaCCUNUTHIBAIOT IO TSTO-
BOH CIIOCOOHOCTH M JOJTOBeYHOCTH. OrpaHHYEHHOE YHCI0 TUIIOPAa3MEpPOB CTaH-
JTAPTHBIX KJIMHOBBIX U MOJHMKINHOBBIX PEMHEH MO3BOJIMIIO OMPEACIUTh J0IMyCKae-
MYIO MOITHOCTh P, IS KaKIOr0 TUIOpa3Mepa PEMHS a pacyeT CBECTH K 0100~
py THIIA ¥ YKCiia peMHel 1o Tabi. 6.6—6.11.

Yucno peMHEH HWIM  YKMCIO KIMHBEB  IOJMKJIMHOBOTO PEMHS  Z:

. s KIMHOBBIX Z=P/P,

om !

« s noymkimHoBEIX  Z =10P /P (6.17)

jiom !
rae P, — AomyckaemMasi MOIIHOCTh Ha OJIMH KJIMHOBOW WJIW MOJIUKIMHOBOM C Je-
CSITBIO peOpaMu pEMEHb MPH 33JJaHHBIX YCIOBUIX PAOOTHI
Pznon = I:)OcogcpCLCZ- (618)

3Ha4YeHUs MOIIHOCTHU, MEPelaBacMON B CTAaHAAPTHBIX YCIOBUSAX OJHUM PEM-
HEM HOPMAaJBHOTO CEYCHHS, MPUBEACHBI B Ta0OM. 6.8, y3KOro cedueHus — B TaOJI.
6.9, NOTUKIIMHOBBIM PEMHEM C JIECAThIO pedpamu — B Ta0m. 6.10

Koadbdumument C, yuutbiBaeT BIMSHUE YIJIa 00XBaTra O MaJlOro IIKHMBA
(Tabu. 6.12).

Kosdppunment C,, yanTHIBAIOIINHI BIUSIHUE PEKUMA PAOOTHI, IPUHUMAIOT I10
pEeKOMEHIAIUsIM, TPUBEACHHBIM B Ta0J. 6.5

Koo durment C,, yauTeBaronuii BIUSHUC UTMHBI PEMHS, TPUHAMAIOT B 3aBU-
CUMOCTH OT OTHOIIEHUS pac4eTHOM AInHbI L, peMHs k 06a3oBoil amune L, (Tadmn. 6.13).

Koaddurment C, yunThiBaronuii HEpaBHOMEPHOCTh pacIpeiesieHrus Harpy3-
KM [0 PEMHSIM, TPUHUMAIOT B 3aBUCMOCTH OT YHMCJia Z peMHEH.

/4 2-3 4-6 6
G, 0,95 0,9 0,85

JI1st nonukIMHOBOM peMenHol nepenauun C, = 1.

IHocnenoBareJbHOCTH pacyera KJIMHOPEMEHHOH U IMOJHMKJIMHOBOH Iepe-
nadv. [Ipu n3BecTHOM BpallaloleM MOMEHTE T; YITIOBBIX CKOPOCTSIX ®1 U M pe-
KUMe paboThI pacueT Iepeaad BHIIOTHSIOT B CIEAYIOIIEM MOPSIKE.

1. B 3aBucHMOCTH OT Bpamarwiiero MomeHTa 7; nmo tabiu. 6.11 BeIOMparOT ceueHue
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PEMHS M ONPEICIISIOT JHaMeTp Majoro IIKKMBa 10 dMIUpHyYecKoit ¢popmyie (6.1),
npunsaB Ky = 3—4 ansa kmuHopeMeHHOU nepenaun, Ky = 2,5-3 — 17151 mONMUKIMHO-
Bol nepenaun u Ky = 2,0-2,5 — ni1s y3Kux KJIMHOBBIX pemHel. [Ipu aToM B 1ensx
MOBBIIICHUS CPOKa CITY>)KOBI peMHEH peKOMEHAyeTCs MPHUMEHSTh IKWBBI C JHa-
MeTpoM O; (M3 craHmapTHOTO psiaa — Tabid. 6.2), 6onbmuM dipin, YKA3aHHOTO B
Tabm. 6.11

2. OnpenensttoT auameTp Oodbinoro mkuea d; = dio/m,. [lonydyeHHOE 3HAYECHME
OKPYIJISIOT 10 OJIFDKAWIIEro 1Mo CTaHAapTHOMY psay (Tadir. 6.2).

3. VTOUHSIOT yIJIOBYIO CKOpOCTh @, = d;1(1 — €)/d, TuxoxomHoro Bajia, MPUHSB
koadumuenT ckonbxenus € = 0,01-0,02.

4. Onpenensior nepeaaToyHoe Yucio U = @i/ m,.

5. HaxomuMm ckopocThb IBHXKEHUSI peMHs o popmyie (6.4).

Tabnuna 6.6
Knunossie pemun (I'OCT 1284.1-89, 'OCT 1284.2—89, TOCT 1284.3—96)
"
a=40")
Pa3mMepsl ceueHus1, MM MuHUMaNBHBIN
0O603Ha- ITnomans Macca pacyeTHBIN
YeHHe ceueHus Pacuernas 1™ anu- | nuaMerp MeHb-
Wp W h 2 | amuHa Lp MM
CeueHus A1, MM HBI, KI' | 11ero mkusa Opy,
MM
PeMHu HOpManbHOTO CcEUeHUSA
0(2) 8,5 10 6 47 400 3150 0,06 63
A(A4) 11 13 8 81 560 4500 0,105 90
b(B) 14 17 11 138 6300 7100 0,18 125
B(C) 19 22 14 230 1250 10000 0,30 200
I'(D) 27 32 19 476 2240 14000 0,62 315
J(E) 32 38 23,5 692 4000 18000 0,92 500
E EO 42 50 30 1170 6300 18000 1,5 800
Y3KHe peMHU
YO(2Z) 8,5 10 8 56 630 3550 0,07 -
YA(4) 11 13 10 93 800 4500 0,12 -
YB(B) 14 17 13 159 1250 8000 0,20 -
YB(C) 19 22 18 2178 2000 8000 0,37 -
Ilpumeuanus
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1. B ckoOkax yka3zaHbl 0003HaUCHHUS pEMHEH B MEKTYHAPOIHOU CHCTEME.

2. L — pacuerHas JUIMHA PEMHs Ha ypoBHE HeWTpaibHOH nuHuKM. CTaHAapTHBIM psaa 1uH Ly
400, 450, 500, 560, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 18000, 2000, 2240,
2500, 2800, 3150, 3550, 4000, 4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000, 11200,
12500, 14000, 16000, 18000

6. OpI/IeHTI/IpOBO‘IHO Ha3zHa4Yar0T MCKOCCBOC PACCTOAHUC, IPUHHUMAasA BO BHUMAHUC,

9TO amin= 0,55(d, + d;) + h, amax= 2(d; + d) (3meck h — BbicoTa ceueHus peMHs (CM.
TabI1. 6.6 1 6.7)).

7. Tlo dhopmyne (6.6) onpenensitoT nauHy pemHs. [lomydeHHOe 3HAUCHUE OKPYT-
JSIFOT 710 OJIMOYKAUIIero YKcia 1Mo CTaHAapTHOMY psay (cM. Tadi. 6.6).

8. [To dhopmyne (6.16) BEIYHCIAIOT OKOHYATEIHLHOE 3HAUEHNE MEKOCEBOTO PacCTO-
STHUSL.

9. Onpenensitor o Gopmyre (6.9) yron o6xBata o Ha BEAYIIEM IIKUBE, 3HAUCHUE
KOTOPOTO JAOJIKHO OBITH B 00JacTu ap > 120°.

10. OnpenensroT JOMyCKaeMYI0 MOITHOCTD P gy

11. HaxoasT TpebyemMoe 4nciio KIMHOBBIX PEMHEHN, a YUCIIO KIMHBEB MOJTUKINHO-
Boif mepenaun onpexensior mo popmyne Z=10P /P

PexomMeHyeMoe 1 ipeienbHOE YHCIIO KIIMHBEB YKa3aHo B Ta0. 6.7

Tabauua 6.7
TexHuYecKue TaHHbBIC TTOJIMKIMHOBBIX PEMHEH ¢ IITHYPOBBIM KOPJIOM

(PTM 3840528-74)
b

r,=0! 04%

n=04 10
[Ipe-
Ceue- t h, hy. Uucno HeNBHOE dy e T Macca
HUE KJIUHb- Jnuna, Mm d10,
MM | MM MM YUCIIO MeEHee H-m
peMHs €B Z CHHBOR KI/M
K 24140 |235 | 2-36 36 400-2000 | 40 40 0,09
JI 481 95 485 | 4-20 50 1250-4000 | 80 |18-400| 0,45
M 195]16,7]10,35| 4-20 50 2000-4000 | 180 130 1,6
Ipumeuanus

1. Macca 1 M peMHs yKka3aHa JJi1 peMHEH ¢ ACCAThIO pedpamu.
2. CraHAapTHBIC JUTHHBI TOJMKIMHOBBIX pEMHEW TaKHe e, KaK U KJIMHOBBIX peMHei (cM. Tabit. 6.6)
3. /lnaMeTpsl IIKUBOB IS TOJMKJIMHOBBIX PEMHEH BBIOMPAIOT M3 TOTO K€ CTAaHJIApPTHOTO psija,
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YTO M JJIs1 KIIMHOBBIX peMHel (cm 1abi. 6.10).

Tabmuma 6.8
Homunanenast MomHocts P, kBT, iepeaBaemast OJHUM KIIMHOBBIM PEMHEM

(TOCT 1284.3-80)

Ceuenue | [ua- I YacroTa BpalleHHs] MEHBIIIETO IKUBA, MUAH
(nmuna Lo, | mazoro | X0 | 400 | 700 950 1450 | 2000 | 2800
MM) LIKUBA, T
15 | 019
63 22 | oie [029030]0,380:39| 053054 [0,67 0,69(0,86 0,88
71 L5 1 023 1436037]046048|066068 084 087|108 1.11
O(Z) 310 0’23 b b i) i) ) 1 ) ) ) )
(800) 80 ég 8% 0,44 0,45 | 0.56 0,58 | 0,80 0,82 |1,03 1,06|1.32 1.36
15 | 032 123
90 30 | 035 |052054/067069 096099 77 [L581,78
15 | 037
100 0,600,62|0780,80 | 1,11 1,14 |1.43 1.48]1.83 1,89
30 | 038
90 ég 8’32 0,67069|085088 | 118121 (1,48 153|182 187
A(A) ' ’
(1700) | 100 %g g’gg 0,820,84| 1,05 1,08 | 1,45 1,50 |1,84 1,89(2,27 2,34
112 %g 8’22 0,991,02| 1.27 1,31 | 1,78 1.84 [2,25 2,33|2.78 2.87
15 | 074 2.69
125 30 | ove |L18122[152157| 213200 570 (330340
15 | 0.86
140 1,39 1,43| 1,79 1.85 | 2,51 2,59 |3,17 3,27|3.85 3,97
30 | 089
125 L5 1093 19 401480181186 242250 292301 —
55) 30 | 096
(2240) | 140 ég 1;3 1,811,87|2,302,37|3,103,21 3,783,900 —
15 1.46
160 30 | 1o [231238294303]400413 (485501 —
15 | 176
180 30 | 181 |279288|356367 485501 (586605 —
15 | 2,05 -
200 30 | 31 |327337]4174305,67585 678699
B(C) | 200 ég g% 408421 — — — _
(3750) 15 | 331
224 Tu |5ies2s — _ _ _
15 | 2.00 B B B B
250 5o | 41 |6:23643

163




Tabmnura 6.9
MomHocTts P, kBT, nepegaBaemasi OTHUM Y3KUM PEMHEM

Jnamerp Ma- CkopocTb peMHs v, M/C
CedeHue peMHs
(umma Lo, ) no(rjo IIIKKBa
1, MM ) 10 20 30 40
63 0,95 1,50 1,85 -
YO 71 1,18 1,95 2,73 - -
(1600) 80 1,38 2,34 3,50 - -
90 1,58 2,65 4,20 4,55 -
90 1,56 2,57 -
YA 100 1,89 3,15 - - -
(2500) 112 2,17 3,72 5,62 - -
125 2,41 4,23 6,60 7,10 -
140 2,95 5,00 - - -
Vb 160 3,45 5,98 9,10 - -
(3550) 180 3,80 6,70 10,6 11,5 -
200 4,12 7,3 11,9 13,3 -
224 5,45 9,4 141 -
VB 250 6,05 10,6 16,6 17,1 -
(5600) 280 6,60 11,5 18,7 20,7 -
315 7,08 12,8 20,9 23,9 22,7

Taomuna 6.10
MomHocTts P, kBT, nepenaBaemasi MOJUKINHOBBIM PEMHEM C JECITHIO KIIMHBIMU

Ceuenue pemMHs Juametp Masioro CropocTb pemis v, M/c
(mmHa Lo Mm) mkuBa di, MM 5 15 25 35
K (710) 40 1,40 3,2
45 1,55 3,6 4,9
50 1,65 4,0 53
56 1,80 43 5,9
63 1,90 4,6 6,4
71 2,00 4,9 6,9 7,6
JI(1600) 80 3,9 7,9
90 4.5 9,7
100 5,0 11,2 13,0
112 55 12,7 15,3
125 59 13,9 17,4
140 6,3 15,0 19,2 17,2
160 6,7 16,2 21,2 20,0
M (2240) 180 14,5 30,2 31,8
200 16,3 35,8 40,4
224 18,0 41,2 49,5 37
250 19,7 45,0 57,0 48
280 21,0 50,3 65,0 58
315 22,5 54,3 71,0 68
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Tabmuna 6.11
MuHUMaJTbHBIC 3HAYCHUS JUAMETPOB TKUBOB JIJIS TIepeiady HanOOJIbITUX MOMECHTOB

OG6o3HaueHue . _
CeueHHs peMHsl Bpamaromuii Mmoment 71, H-m d1imin , MM
HopmanbsHoro ceuenus
O(2) <30 63
A(A) 15-60 90
B(B) 50-150 125
B(C) 120-600 200
V3kne
YO < 150 63
YA 90-400 90
Vb 300-2000 140
VB >1500 224
TlomukIIMHOBEIE
K <40 40
J 18-400 80
M >130 180
Tabmura 6.12
3navenus koaddunuenta C,
PeMeHE Yromn o6xBata oy
180 170 160 150 140 130 120
KnuuoBoit 1,00 0,98 0,95 0,92 0,89 0,86 0,83
ITonukInHOBOMI 1,00 0,97 0,94 0,91 0,88 0,84 0,80
Ta0Omuma 6.13
3nauenus koddpdurmenta C,
L,/L
P p-—0
\ 04 | 06 [ 08 [ 1 [ 12 ] 14
KinHOBOM HOpMAaJIBHOTO CEYEHUSs 1,00 | 0,98 | 0,95 | 0,92 | 0,89 | 0,86
KimnHOBOM Y3KOTO CEUeHUS U TIOJTHMKITMHOBOMN 1,00 | 0,97 | 0,94 | 0,91 | 0,88 | 0,84

12. OnpenenstoT cuily mpeaBapuTEeIbHOrO HATSHKEHUS! OJJHOTO KIMHOBOTO PEMHSL:

Fo =[850 PC//(v C,Cp2)] +q v°

U CHUITy, IICHCTBYIOIIYIO Ha Ball,

Fr = 2F z sin (oy/2),

rae g — macca 1 M JIHHBI peMHS

I[JISI MOJIMKJIMHOBOI'O PEMHS C YHUCJIOM KJIIMHBEB M,

Fo = [850 PC/(vC,C,)] +010 zv/10
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F. =2F,sin(d,/2)
rze Qi — Macca | M JUIMHBI peMHS € AE€CATHIO KIIMHBAMHU (CM. TabJI. 6.8).
IIpumep 6.2. PaccunrtaTh KIMHOPEMEHHYIO MEpeavy M0 JaHHBIM Ipumepa 6.1.
Pewenue. 1. Ilo tabn. 6.11 qna 77 = 69,8 H-m BeiOMpaem ceuenne b u onpenens-

eM JUaMeTp Majoro (BeAyliero) mkusa mo ¢popmyse (6.2), npuHsIB Kod3hQHUIINeHT
Kq = 3-4:

d; = Ky «filx103 = (3-4) /69,8x10° =124-165 mm.

CoriacHo peKOMEHIAIUAM, IPUBEICHHBIM B Ta0JI. 6.8, mpuHumaeM d; =140 mMm.

2. lnameTp OOJBIIOTO IIKUBA
d, =d,» /®,=140x152,8 / 54,2 ~ 395 mm.
[Mpuaumaem d, = 400 mMm.
3. YTOo4HseM YIJIOBYIO CKOPOCTb THUXOXOJHOIO Baja, MpUHUMAas Ko3(hdUIIHEHT
CKOJIbYKEHUS
e = 0,015/, = dymy (1—-€)/d, =140x152,8(1-0,015)/400~52,7¢™ .
4. IlepenaTouynoe yucio
u = m/®,=152,8/52,7 = 2,90,
OTKJIOHEHHE OT 3a/IaHHOTO:

Ay = 2,90-2,82

100% = 2,8% < 4%
2,82

5. Tlo popmyne V= ,d, /(2x1000) onpenensem ckopocTh peMHs:
=152,8x140/2000 = 10,7 m/c.
6. [IpenBapuTensHOE 3HAUEHUE MEKOCEBOTO PACCTOSHUS:
amin = 0,55(d; + dy) + h =0,55(140 + 400) + 11 = 308 mm,
rae Beicota h ceuenns b mpunsita mo tad. 6.6.
7. ITo popmyre (6.6) onpenenseM IJIUHY PEMHS:

(d,—d,)’ 3,14 (400-140)’

L, =2a, +g(dl +d)+ = 2x308+= = (140+400) + =1519 M

ITo Tabu. 6.6 npuaumaem L, =1600 Mm.

8. Ilo dopmyne (6.16) ompenenseM OKOHYATENbHOE 3HAUYEHHUE MEXKOCEBOTO pac-
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CTOSHMUSA .

a=0,25[(L,—w) + \/(Lp —w)* -8y 1= 0,25 [(1600 — 847,8) +

+/(1600—847,8) —8x16900 ] = 352 yuw.

rae W = 0,57(d, + d;) = 0,5%3,14(400 + 140) =847,8 mm;

y =0,25(d,— dy)* = 0,25 (400 — 140)% = 16900 mm°.
9. Ilo Tabn. 6.8 UHTEPIOIUPOBAHNEM HAXOJIUM 3Ha4YeHHE MoITHOCTH P,=2,81 kBT,
omnpenensieM kodpduimentsl coraacHo ykazanusm: C, = 0,88 s yria oOxBara
oy = 180°—57° (d, — dy)/a=180° — 57°(400 — 140)/352 = 138°;

C, =1; C_ =0,965 nna L,/Lo=1600/2240 = 0,71; C, = 0,9 — npuxHnMaem.

Torma nomyckaeMasi MOIIIHOCTh HA OJTUH KIIMHOBBIM peMEHb, OrpeaesemMas
o ¢popmyiie (6.18), coctaBut

P on= PoCoCpCLC, = 2,81%0,88x1%x965x0,9 =2,15 kBT.
10. TTo popmyne (6.15) Haxoaum TpeOyeMOe YUCIIO KIIMHOBBIX PEMHEH:

Z = P/IPyon=10,66/2,15 = 4,96,

rae P, = Tio; = 69,8%x152,8 = 10 660 Bt = 10,66 kBT. [Ipuanmaem z = 5.
11. TTo dopmymne (6.19) ompeaensiem cuily MpeABAPUTENHHOTO HATSKEHUS OJTHOTO
peMHSI:
Fo=[85OPCL/VCanZ)]+qu=[850><10,66XO,965/(10,7X0,88X1><5)]+0,18><10,72 =
206 H roe g — 0,18 xr/m o tabi. 6.6, u no gopmyse (6.20) cuiy, 1eHCTBYIONTYIO
Ha Banbl Fy = 2F zsin(o/2) = 2x206x5sin(138°/ 2) = 1820 H.

IIpumep 6.3 Paccuntarh MOMMKIMHOBYIO Mepeavy Mo JaHHBIM rpumepa 6.1.
Pewenue. 1. ITo tabn. 6.11 nusa T, = 69,8 H-M BeiOupaem cedenue JI moaukImHo-
BOI'O PEMHS U OTPEEIIsieM IUaMeTp Majoro (Beayliero) mkusa no gopmyie (6.2),

npuHAB ko3 dunuent kg = 2,5-3:
d, =k, 3T, x10°=2,5-3§/69,8x10° =103...124 MM
CoryacHO peKOMEH IAIMsAM, TIPUBEACHHBIM B Ta0J1. 6.10, mpuaumaem d;=112 Mm.

2. quametp OOJBIIOTO HIKUBA

d,=d,o,/®, =112x152,8/54,2~316 mm
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[Mpuaumaem d, = 315 mm
3. YTouHseM YTIIOBYIO CKOPOCTh TUXOXOHOTO Bajia, MpUHUMAs KO3(PPHUIIHEHT

ckonbxeuus € = 0,015:
o, =d,o,(1-¢)/d, =112x152,8(1-0,015)/315=53,5¢™
4. TlepenaTo4yHoe YHUCIIO
u=w,/m,=152,8/53,5=2,86.
OTKJIOHEHHUE OT 33JJaHHOTO:

Au=280=282 00001 406 < 4%

5. 1o dpopmymne (6.4) onpenensieM CKOPOCTb PEMHS:

v=m,d,/2x1000=152,8x112/2x1000 = 8,56 m/c

6. OpueHTUPOBOYHO OIPEIEIIIeM MEKOCEBOE PACCTOSHHUE:
a.;, =0,55(d, +d,) +h=0,55(112 + 315) + 9,5 =245 mm
7. ITo popmyie (6.6) onpenenseM IJIUHY PEMHS:
. 2 . 2
L, =2a,, +£(d1 +d,) +M =2- 245+ﬁ(112 +315) +M =1202 mm
2 4a . 2 4.245
Io Tabun. 6.6 mpuanmaem L, =1230 mwm .

8. ITo hopmye (6.16) onmpeaensieM OKOHYATEILHOE 3HAUCHUE MEKOCEBOT0 pac-

CTOSIHUA.

a- O,25[(Lp W)+ (L, —w)? —SyJ =0,25[(1250—670,39) +/1250-670,39)? —8><103on -
=270,78 mm,

roe W=0,57(d, +d,) =0,5%x3,14(112 + 315) =670,39 mm™m,
y=0,25(d, — d1)2 =0,25(315 —112)2 =10 302 mm?.
9. Tlo tabn. 6.10 Haxoaum 3HaueHue MomnrHocTH Py = 6,16 kBT, nepenaBaemas mo-

JIMKIIMHOBBIM PCMHCM C ACCATHIO KIIMHbAMM.

Omnpenensiem yron ooxsara:

a, =180"-57°(d, —d,)/a=180"-57°"(315-112)/270,78 =137"
Torna C, =0,88.
Hdns L /'L, =1250/1600=0,78 cornacuo tabxn. 6.13 C, =0,945; C,=L C,=1
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12. OmpepenseM AOMyCKaeMYyH MOIIHOCTh TIEpEIaBaEeMYI0 TOJTHKIMHOBUIHBI
pPEMHEM C JCCATHIO KIIMHBSIMU TI0 popmyiie (6.18)

Po =PRC,C,CC, =6,16x0,88x1x0,945x1=5,12 kBt

11. Haxoaum TpeOyemoe 4ncio KIMHBEB B PEMHE:

__10R _10x10,66
P 5,12

Jo1

rae P =To, =69,8x152,8=10 660 Br.

=20,8,

[TpyHUMaeM 4nCiIO KIMHBEB B peMHe Z = 21,

12. ITo popmyie (6.21) onpenensieM cuily NpeABAPUTEIIBHOIO HATSXKEHUS PEMHS
F, =(850PC,/vC,C,)+(0,,zv’/10 =
=(850x10,66 x 0,945/8,56 x 0,88 x1,0) +0,45x 21x8,56°/10 =1 206 H
rae 0, =0,45 xr/m (1o Tabn. 6.7).

[To dhbopmyne (6.20) onpenesnsieM cuily, TEUCTBYIOLIYIO HA BaJIbl:

F =2Fosin%=2x1206xsin1377:2 244 H.

6.3 Pacuer 3y0uaTo-peMeHHON nepeaaun

3ybuaro-pemMeHHbIe nepenaun (puc. 6.2) couerarT B ceOe JOCTOMHCTBA pe-
MEHHBIX W IIEMHBIX MepeAad: BBICOKYIO Harpy304HYIO CIIOCOOHOCTH M JOJTOBEY-
HOCTh, KOMIAKTHOCTh TPHUBOJIa U CPABHUTEIHHO HEBBICOKUE MPEABAPUTEIILHBIC
HATSOKEHUS M HArpy3KW Ha BaJIbl U OMOPBI, CTAOMIBHOCTh MEPEJaTOYHOTO YHCIIa
(u <12) np# BBICOKHMX OKPYXKHBIX cCKOopocTsax pemus (oT 0,5 mo 80 m/c), 00bIIoi
nurana3oHn mnepenaun MourHoctH (oT 0,2 mo 500 kBT), Bhicokoe 3Hauenue KIIJI
(m = 0,95-0,99). IlepeuncneHHpie JAOCTOMHCTBA CHOCOOCTBYIOT HIMPOKOMY IPH-

MCHCHHIO B pa3JIMYHBIX o0acTax MalIMHOCTPOCHUA.
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[TpOMBIIIIEHHOCTh BBIMYCKACT PEMHU JIBYX THUIIOB, C TpamnelenaibHOl Gop-
Moi1 3yObeB (Tabm. 6.14) u ¢ momykpyriasiM nipodrtem (tadn. 6.15). Tlocmemnuit

oOecrieunBaeT 0Oojiee PaBHOMEPHOE pacHpeeieHUe HaIpsSKEHUH B PEMHE,

IUTAaBHBIN BXOJl 3yObeB B 3allelJICHUE, BO3MOXHOCTh TMOBBIIIEHUS HArpy30K [0
40%.
| ygenuueno

Ocesas nunus mpoca

Pucynok 6.2 3ybuaro-pemeHHas nepeaaya

IIpoexTupoBouHbIii pacdyer. OCHOBHBIM KpHUTepUeM pPabOTOCTOCOOHOCTH

nepenay ¢ 3yO4aTbiM PEMHEM SIBIISIETCS YCTAJIOCTHAs MPOYHOCTh 3yObEB PEMHS,

s |

”1

.,
/////
|

UCIIBITHIBAIOIINX B OCHOBHOM Jie(pOpMaIlnio CIBUTA, M X U3HOCOCTONKOCTb.
OCHOBHBIM KOHCTPYKTHBHBIM ITapaMeTPOM 3y0UyaTo-peMEHHOMW Tepeaaduu sB-

JseTCst MOAYIL M =t/7t , rae t — tar pemus (Tadm. 6.14 u 6.15).
ITocnedosamenvHocms npoeKmMupo8aHus nepeoadu.

1. 3navuenure MOIys JIs 3aJJaHHOW MOIHOCTH P; M 9acTOTHI BpalleHus N; BEy-

IIETO IIKUBA:

m= K S (6.22)

nl
rae K = 35 nns pemuelt ¢ TpanenennansHoi Gopmer 3yoseB 1 K = 25 — mj1s 110-

JYKPYTJIOW;
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P; — HOMMHAaJIbHASI MOILIIHOCTH Ha BEAYILIEM Bajy, KBT;

Ny — YaCTOTA BPAILCHHS BEAYLIErO IKUBA, MHUH |

Cy — K03 GULIUEHT HArpy3KHu:

Cy; =1,3-1,7 — neHTo4HbBIE KOHBEHEPHI,

Cy = 1,5-1,9 — nienHbIe KOHBEWEPHI, MOHEMHBIC MEXAHU3MBI;

Cy = 1,8-2,2 — xomnpeccopsl, peBEpCUBHBIE PUBO/IBI;

Cy = 2,0-2,5 — npecchl, HOKHUIIBI.

MeHnbIue 3Ha4CHHS IPH MEHBITNX TIEPETPy3Kax, OOJBINE — MPHA HEPerpy3-
kax < 400%.

[TomyueHHOE 3HaUEHUE MOYJISI OKPYTJISIFOT /10 CTaHI@pTHOTO (Tadm. 6.14 u 6.15).
2. OnpenensitoT Yucio 3y0beB BEAYIIETo IIKKUBa Z; B 3aBUCUMOCTH OT YacCTOTHI €ro
BpalIeHUs] U MOJIYJISI B COOTBETCTBUU C PEKOMEHAAIMAMU Ta0I1. 6.16.

Yucnno 3yObeB Be1oMOTo (00JIBIIIET0) IIKUBA

Zo = Z47U.

[TonyueHHOE 3HaUE€HHUE OKPYTJIISIIOT A0 IEJI0ro Yucia U YTOUHSIOT epeaaToy-
HOE YHKCIIO TepeauH.
3. BBIUHCISIOT AeIUTENbHbBIE AUAMETPhI (MM) IIKUBOB, H3MEPSEMBIE IO PACIIONIO-
YKEHUIO OCEH METATTHYECKUX TPOCOB.

d,=mz,
d, =mz,.
4. OnpeaensitoT CKOpOCTh IBUKEHUS PEMHSI, M/C:
v = ®1.0d,/(2x1000).
5. llpuanmaroT (OpUEHTUPOBOYHO) MEKOCEBOE PACCTOSIHUE a(MM) U3 YCIOBUS
a<0,5(d, +dy).

6. OnpeaensroT MHYy peMHs 1o Gopmyiie 6.6.

Uwucno 3y0beB peMHS OpeIesioT o GopMyie

2,=L,/1I. (6.23)

Yucno 3y0oneB cornacyercs ¢ Tadi. 6.17.
OKOHYATENBHO JJIMHA PEMHS U3MEHSIETCS 110 (OpMYyJIe, MM:

L, =11z, (6.24)
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Tabmuma 6.14
OcHOBHBIE TapaMeTphl peMHel ¢ TpanenenaanbHbiM npoduiem no OCT 38-05114

_"l t’ ap -rg

i—l |_x1-—‘ [~
2] AR —

Monyns peMHs M, MM

ITapameTpsl 1.0 15 2.0 | 3,0 4,0 5,0 7,0 10,0

[lar 3yObeB peMHs t,, MM 3,14 | 4,71 | 6,28 | 9,42 | 12,57 | 15,71 | 21,99 | 31,42

BricoTa 3y0a h, Mmm 0,8 1,2 1,5 2,0 2,5 3,5 6,0 9,0

Tonmmaa pemast H, mm 1,6 2,2 3,0 4.0 5,0 6,5 11,0 15,0

Haumenbmas tonmmuHa 3y6a 1,0 15 18 | 32 4.4 5,0 8,0 12,0

S, MM

PaccrosHue ot ocu Tpoca 0.4 0.4 0.6 0.6 0.8 0.8 0.8 0.8
710 BIIAJJUHBI PEMHSI O, MM

Juametp Tpoca dr, MM 0,36 0,65-0,75

Yron npodwis 3yda 2v,° 50° 40°

[TonatnuBOCTh BUTKOB Kap-
Kkaca pemus, 1-10 | mm*/H ! 8 9 14 6 8 11 16

JluHelHass TIIOTHOCTH pPEM-
HS ITUPUHON 2,0 2,5 30 | 40 6,0 7,0 8,0 11,0
1 mm q-10'3, KI/M-MM

Z[OHYCKaCMaH yAaciibHas Culia

Wo, H/vm 3,0 3,5 50 | 90 | 250 | 30,0 | 420 60

7. BBIUMCISIIOT OKOHYATEJIbHOE 3HAYEHHUE MEXKOCEBOTO PAacCTOsSHUSA 10 dopmylie
6.16.
8. ITo dhopmyne oy~ 180°-57°(d, — d;)/a onpenenstor yros o0XxBara peMHEM MaJio-
ro HIKUBA.
9. BBIYHCIAIOT YUCIO 3yOhEB PEMHsI, HaXOJSAIINXCA B 3alCIUICHUH C MEHBIITUM
IIKUBOM:

Zo = 2101/360° > [Z¢]. (6.25)
Pexomenyercs [Zg] > 6. [Ipu Zg < [Zo] yBenmU4HMBaOT MEKOCEBOE PACCTOSHUE d.
10. ITpyHMMAIOT AOMYyCKAaeMYIO MPUBENCHHYIO YAEIbHYIO OKpyxHYI0 cuity Wy B
3aBUCUMOCTH OT MOJYJISI peMHs 1o Taou. 6.14.
11. OnpenensitoT 1OMyCKaeMyo yJIeIbHYI0 OKPY>KHYIO CHITY, TPUXOSIIYIOCS Ha
OJIMH MM IIUPHUHBI peMHs1, H/mwm:

[W] =W,C:C,, (6.26)

rae Cp, — ko3 QuuneHT TMHAMUYHOCTU HAarpy3KH M PEeXMMa paOOThl, IPUHH-



MAloT 110 PEKOMEHIAIUsIM, PUBECHHBIM B Tab1. 6.5;

Cr — k03¢ ULIMEeHT, YIUTHIBAIOIIUN HEPABHOMEPHOCTh PaCpe/IeICHUs

Harpy3kKu MCXKAY IIPOBOJIOKAMH TpOCa BCIICACTBUC TCXHOJIOTHICCKUX

0COOCHHOCTEH N3roToBiicHU (1pH pacuere npuauUMaroT Cg = 0,85);

Tabmuma 6.15
OcHOBHBIE MapaMeTphl 3y0UaThIX peMHEN ¢ monykpyribiM npodurem TY 38—905560

A ..‘ x
e <=
IlomaTnn-
Paguyc procrostie BOCTb BUT-
Mopyns | Llar pemns Beicora 3y- | - Tommuba | OT OCH TpO-
npoduis KOB KapKa-
m, MM tp, MM 6a h, mm 3yba H, MM | ca 10 BHa- 4
3y0a Ry Mmm T A-107,
g ’ mm’/H
3 9,42+0,05 2,501 4,0-0,1 6,0-0,2 0,6+0,08 9
4 12,57+0,06 3,501 5,0-0,1 7,5-0,2 0,8+0,1 4
5 15,71+0,07 4,5-0,1 6,0-0,1 9,6-0,2 0,8+0,1 5

Tabmuma 6.16
3HaueHWE HAWMMEHBIINX JONMYCTHUMBIX 4YHCEI 3yObeB BEAYIIEro IIKHBA Z;
B 3aBUCHUMOCTH OT YaCTOThI BpaIeHUs Ny ¥ MOTYJISL M

Yacrora BpallleHUs BE ero mKmea Ny, Min™ Mozysb M, MM
patt R b 1,0[1,5u2,0[3,0[40u50] 7.0 10,0
750 - - - - 22
1000 13 10 12 15 24
1500 14 11 14 18 26
3000 15 12 16 20 -
12. BeraucasoT nepenaBaemMyro OKpyxkHyro cuiy, H:
Fi=Piqv. (6.27)
13. 13 ycioBust TArOBOM CIOCOOHOCTH ONPENETSAIOT IUPUHY PEMHS, MM:
F
b>—">=—, (6.28)
W] -av

2
re Vv — 1eHTpoOeKHas cujia, BO3HUKAIOIIAS MPU MPOXOKICHUH PEMHEM IIKH-
BOB; 3/1eCb (| — Macca 1 M pemHs mupuHoit 1 MM, Kr/(M-MM) (cM. Tabm. 6.14).

[Monydyennyto mupuHy b 3y04aToro peMHs OKpYTJISIOT 10 CTAaHIAPTHOTO 3HA-
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yeHwus (Tabm. 6.17).

Tabmnura 6.17
PexoMeHnyeMbie 3HaUCHUS Yrcel 3yObeB IIKMBA Z, IPU HAaUOOJIbIIIEM Iepe1aTod-
HOM YHCIIE Upay, TPEIETIbHBIC 3HAUCHUS YHCEN 3yObeB Z, U MUPUHBI PEMHS D

(TOCT 38-05114)

Moayas peMHS M, MM 1 1,5 2 3 4 5 7 10
Hawubombiee unciio 100 115 120 85
3yObeB Zy IIKHBA
HauGonsiree nepena- 7,7 10 | 115 12 8 8 6,67 47
TOYHOE YUCIO Umax
[IpenenbHbIC 3HAYCHHS 40-160 48-250(48-200 | 56—-140 | 56-100
yucell 3yObeB pEMHS Zp
[Ipenensnas mmpuna | 3-12,5 | 3-20 | 5-20 |12,5-100|20-100 | 25-125 | 40-150 | 50-200
pemHs b, Mm

Tlpumeuanus

1. Yucno 3yObeB peMHs Z, BeIOUpatoT u3 psijaa: 40, 42, 45, 48, 50, 53, 56, 60, 63, 67, 71, 75, 80, 85, 90,
95, 100, 105, 112, 115, 125, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 235, 250.

2. IMupuny pemus b BeiOuparor u3 paga. 3; 4; 5; 8; 10; 12,5; 16; 20, 25, 32; 40, 50; 63; 80; 100, 125;

14. JIns yctpaHeHusl 3a30pOB B 3alICTUVICHUH M TPABUILHOIO HaOeTaHUsl peMHS Ha
IIKUBBI ONPEACIIAIOT HEOOXOAMMOE 3HAYEHHUE TpeIBapUTEIbHOr0 HaTshkeHus (H)
BETBEU pEMHS OT IIEHTPOOESKHOW CHIIBI:
Fo=1,2bqv? (6.29)
15. Haxonst cuity F, neiicTBYIOIIYIO Ha BaJIbl M HAMPABJICHHYIO 110 JIMHUM IIEHTPOB
nepegavu:
F=(1-12)F, (6.30)
16. OnpenensitoT rabaput MIKUBOB: TUAMETP OKPY>KHOCTH BEPIIUH 3yObEB:
d,=d+26 + ¢ (6.31)
rje 0 — paccTosiHUE OT BHAJAWHBI 3y0a peMHS 10 OCEBOM JIMHUM Tpoca, MPUHUMA-
10T 0 =0,6 MMpu M =2-4 MM u 6= 1,3 MM ipu M = 5-10 mMmMm;
C — TIOmpaBKa, YYUTHIBAIOIIAs MOAATIMBOCTh BUTKOB TpPOCa, MPUHUMAIOT
¢ =0,08-0,18 mm mpu d, = 50-500 mwm;
nraMeTp (MM) OKPYKHOCTH BITaJIMH 3yObeB
di = d,— 2hy, (6.32)
riae hy, — BbIcOTa 3yObeB IIKKWBA, 3HAUCHHE KOTOPOH MPUHUMAIOT B 3aBUCHMOCTH

OT MOJyJIsl peMHs 110 Ta6. 6.14 unu 6.15.
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Mupuna 3yduaroro 06o/1a MIKMUBA, MM:

B=b+m.
[ToyyeHHOE 3HAYEHHME OKPYTJSIOT J0 CTaHAapTHOrO 1o Tabm. 6.17. Hexko-

TOpPbIE PEKOMEHAAIMH 110 KOHCTPYKIIMU U MOHTaXy Mepead 3y0uaThiM PEMHEM.
® I TIOBBIIICHHUS] PAaBHOMEPHOCTH PACHPEICIICHUS HArpy3KH MEXAY 3yObsiMH
pPEMHSI Hapy>KHbIE IWAaMETpPbl IIKUBOB cliieayer yBenuuuBaTh Ha 0,05-0,2 MM
(6ompIIHe 3HAYCHUS TIPU OOJIBIIINX MOYJISIX ).
e i OoJiee TUIABHOTO BXOJ1a 3yObEB PEMHS B 3alICTUICHUE MEXKYy PEMHEM U IIKHU-
BOM pEKOMEHIYETCs JeiaTh 3a30pbl: 0okoBoi 3a30p f = (0,25-0,4) m u panuais-
ueie ¢ = (0,25-0,35) m (Gosnplive 3HaYCHHS TPU MAJIBIX MOTYJISX).
e eciu TpeOyeMoe MeXOCEBOE pacCTOsiHUE a U BblOpaHHas anuHa L, (comepxka-
1asi 1eJI0e YHCIIO I1aroB) HE COOTBETCTBYIOT JIPYT APYTY, TO BBIOMPAIOT pEeMEHb
OOJBIIIECH NTUHBI U YCTAaHABIUBAIOT HATSDKHOW POJIHUK.

JnameTp HaTsKHOTO poiuka d, ZODKEH OBITH OOJIbIIIE HAPYXKHOTO AUAMETpa
MaJIoro MIKKBA!

d,<13d,

IMpumep 6.4. Paccunrtats nepeaady 3yOuaThiX peMHEN 1O TaHHBIM TipuMepa 6.1.

1. Onpenensem 3HaUCHUE MOAYISA 3yObeB peMHs 110 hopmyiie (6.22):

R \/10 66x15_7’77
1460

rje nepeaasaeMasi MoimHocth P, =T, =69,8x152,8=10,66 kBt

30w, 30x152,8
s 3,14

=1460 muH "

JacToTa BpallCHUA BEAYIICTO HIKHWBA n1 =

KoaduimenT narpysku s JIEHTOYHOTO TpaHcnoptepa npunumaem C, = 1,5.
[TpuaumMaeM pemens ¢ TpamnenennaasHoi popmoit 3yoreB K = 35.

[To Tabn. 6.14 nmpumeM Moayb M = 7,

2. ITo Tabun. 6.16 mpuHUMaeM 4uCII0 3yObEeB MEHBIIIETO IMIKUBA Z; = 26, TOT/1a YUCIIO
3yObeB OOJIBIIETO MTKUBA

Z,=2U=26x2,82=73,3,
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® 1528

=2,82
®, 54,2

[Tpunumaem z3 = 73.
3. PacueTHble uaMeTphl IIKUBOB!

d, =mz, =7x26=182 mm,
d,=mz, =7x73=511 mm.

4. OnpenensieM CKOPOCTh JBUKECHUS PEMHS
v=w,d,/2x1000=152,8x182/2x1000=13,9 m/c.
5. OpUEHTUPOBOYHOE MEKOCEBOE PACCTOSIHUE
a>0,5(d,+d,)=0,5(182+511) =346,5 mm .
[Ipranmaem a =350 MM .

6. Onpenensem NJIUHY PEMHSL:

_ 2 _ 2
L, = 2a+X(d,+d,)+ 929" _ 5 350, 212 1824 511) 4+ CLZI8D 1665 3 4.
2 4a 2 4x 350
TOr/1a 9ucIo 3yObeB pemus z, = L /am = 1838’?; =84,86.
X

ITo Tabn. 6.17 npumem z,=85.
OKOHYATENbHO JIJTUHA PEMHS

|_p =mmz,; =3,14x7x85=1868,3 MM .

7. OnpenernsemM MEXOCEBOE PACCTOSIHUAE 10 OKOHYATEIbHO MPUHATON JUTMHE peM-

H:

a=0,25| (L, ~w)-+[(L, ~w)’ -8y |-

=0, 25[(1868, 3-1088) + \/(1868, 3-1088)> —8x 27060} =351,7 mm,
rne  W=0,5n(d, +d,)=0,5%x3,14(182+511) =1 088 mm
y=0,25(d, —d,)* =0,25(511-182)* = 27 060 mm"
8. OmpenernseM yroa o0XBaTa peMHEM MaJIoro IKUBA!
a, =180"-57°(d, —d,)/a=180"-57"(511-182)/351,7=126,7".

9. Ol'[pCI[eJI}IeM qHCJI0 SY6I>€B PEMHA, HAXOOAMUXCA B 3alICITIIICHUN
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Z,=20,/360"=26%x126,7/360=09,15 .
YcnoBue Z, 26 cobmomaeTcs.

10. ITo Tabn. 6.14 npuHrMaeM JOMYCKAeMYIO IPUBEICHHYIO YJIETbHYIO OKPYKHYIO

CHITYy
W, =42 H/mm
11. OnpenensieM JOIMYCKaeMy0 OKPYXKHYIO CUILY, IPUXOAAIIytocsa Ha 1 MM Mupu-

HbI PEMHSI:
[W]t =W,C.C, =42x0,85x1=35,7 H/mm

12. Onpenensiem nepeaBacMyr0 OKPYKHYIO CHITY:
F =P /v=10,66x10°/13,9=766,9 H.

13. OnpenensieM MIUPUHY PEMHS:

F 766,9
[w], —av®  35,7-0,008x13,9°

b> =22,45 MmMm.

[Mpunumaem b = 25 mm (Tadm. 6.17).
14. Onpenensiem npeaBapUTEIHLHOE HATSKEHUE BETBEU PEMHS [T MPEOI0JICHUS
IIEHTPOOCIKHOM CHITHI:

F, =12bgv® =1,2x25%0,008x13,9> =46,4 H.

Cuuia, neiicTByroNIasl Ha BaJibl IEpeaavu:

F =12F =1,2x766,9=920 H.

BbIBOaBI: U3 pacCMOTPEHHs PE3yJIbTATOB PACUETOB MIOCKOPEMEHHOM, KIMHOpE-

MEHHOM, TOJMKJIMHOBOM U 3y0UaTOpEeMEHHOH Tepeay 1Mo OJJMHAKOBBIM M CXOIHBIM

JTAHHBIM:
ITnocko- Knunopemen- 3ybuaro-

CpaBHUBaeMbIE  BEIUYHHBI [MonukmuHOBas

peMeHHas Hasl peMeHHast
E‘ﬂa FICHCTBYIOTIA Ha BasbT 1096 1820 2244 920

8]

JlnaMeTpsl IKUBOB
di,MM 250 140 112 182
dp,MM 710 400 315 511
Iupuna pemMHs, MM 63 ZW=5x17=85 7t=21x4,8=100 25
CKOpOCTh peMHsI, M/C 19,1 10,7 8,56 13,9

6.4 IIpoexkTpoBaHMe LHENMHbIX NEepeaay
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6.4.1 Pacyer BTYJI0UHO-POJIMKOBBIX Nepeaaydy

[lenHyro mepeady OTHOCST K IepeaadaM 3allellJICHHEM C THOKOW CBS3BIO.
OnHa cOCTOUT M3 BEylIeH W BEAOMOM 3Be3704eK, ormbaeMbIX Ienbio (puc. 6.3).
Kpome 3THX OCHOBHBIX 3JI€MEHTOB, OOJBITMHCTBO KOHCTPYKIIHH IEMHBIX Tepeaad
UMEIOT HaTsDKHBIE U CMA30YHBIE YCTPOHCTBA, KApTePhl U OTPAXKICHHUS.

[TpuHIIMT 3areTUIeHrs] Ha KOTOPOM paboTaeT memHas nepeaada, He TpedyeT
NIPEIBAPUTEILHOTO HATSHKEHUS IICTIH, B CBS3M C YE€M YMEHBIIACTCS Harpyska Ha

BaJIbl U OoMopkl, a Takxke nosbimaercs KI1/ nepenaun (10 0,98).

Pucynok 6.3 — LlenHas nepenaya: @) — HaKJIOHHAs O3 HATSHKHOU 3BE3I0UKHU; O) — Bep-
TUKAJIbHAsI C aBTOMAaTUYECKUM HATSDKEHHEM LIENH; 6) — TOPU30HTANIbHAS C IEPUOTTUSCKIM
HATSDKEHUEM LIeTIH.

VYron o0xBaTa 3B€3740YKHU LEMbI0O HE UMEET CTOJIb PEIIAOLIET0 3HAUEHUS, KaK
yroia ooxpara mkuBa peMHeM. [loaTomMy LienHble nepegayr MOTyT HaJIeKHO pado-
TaTh MPU MaJIBIX MEKIEHTPOBBIX paccTosSHUAX (a > (d; + dy)/2 + 30...50 Mmm) u tipu
OonpIMX nepenaTouHbix yncnax (U < 8). Ilo cpaBHeHMIO ¢ peMEHHBIMU Tepeaayda-
MU LIETIHbIE 00Jiee KOMMIAKTHbBI, MOTYT MepeaaBaTh MoOUIHOCTh a0 120 kBt npu
OKPY>KHBIX CKOpocTsiX v < 15 M/c, a Takke mepeaaBaTb MOMEHT BpaIICHUS OT OJI-
HOTO BEIYIIEr0 Bajla HECKOJIBKMM BEAOMBIM, B TOM YHCJIE€ C MPOTHUBOIOJIOKHBIM
HaITpaBJICHUEM BPAILICHHUS.

B MHOrocryneH4yaThIX NpHBOJAaX MAIIMH LIEMHbIE NIEPENAYN yCTAHABIMBAIOT,
KaK IPaBUJIO, HA TUXOXOJHOM CTYIEHH, T.€. IOCIE PEAYKTOpa K BEIYyIIEMY Bally
TEXHOJOTMYECKON MaluHbl. Bo3MOXKHA ycTaHOBKA IIEMHON Nepenayd U Ha ObICT-
POXOJIHOM cTyneHH (OT MEKTPOABUraTeNsl K IPUEMHOMY Bally IEPEIaTOUYHOrO Me-

XaHUu3Ma HJIn MaHII/IHBI). HpI/I OTOM K Mepeaaduc npCabABIIAIOTCA Tp€6OBaHI/I}I BBI-
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COKOM paboTOCIIOCOOHOCTH M KOMIIAKTHOCTH. TaKUM YCJIOBUSAM HAWIY4IIUM 00pa-
30M yJIOBJIETBOPSIOT poJuKoBbIe 1ienu Tuna [1P ¢ marom t = 12,7-25,4 mwm.

[TpoexkTupoBaHHUEe IENMHBIX Mepeaad OOyCIOBICHO, B MEPBYIO OYepelb, Mpa-
BUJIBHBIM BBIOOPOM THTIOpa3Mepa Iienu, ee mara . OCHOBHBIM KpUTEpHEM paboTo-
CTIOCOOHOCTH TIETIH SIBJISICTCS JOJATOBEYHOCTH 1IEMH, OTpeeisieMas H3HOCOCTOMKO-
CThIO IIAPHUPA 3BEHA TIO YCIIOBHIO JIOMYCKAeMOTO CpeIHEero JaBieHus p < [p]:
JlonTOBEYHOCTH MPUBOIHBIX 1LIETIEH 10 M3HALIUBAHUIO cocTaBisieT 8—10 Thic.9acoB
paboTHI.

Pacuem u ev160p napamempos yennou nepedauu 8binOIHAIOM 8 NOCIE008A-
MeNbHOCMIUL:

1. BeiOupatot Tun 11enu, onpeaensioT ee mar t (Mm).

(6.33)

rae 77 — BpalarouMid MOMEHT Ha Bally MaJIOW 3B€3104KH, H-M;
M, — YHCIIO PANOB LENH;
Uucno 3yObeB Masoi 3Be3I0YKHU (Z; BHIOMPAIOT B 3aBUCUMOCTH OT Mepesa-
TOYHOTO YrcIa U; peKOMeHIyeMoe 3HadeHne Z;=31-2U; MHHHMAaIbHOE Zyin=17).
Yucno 3yObeB BEOMOM 3BE3/I0UKU Zp, = UZ; (KenaTeabHO YeTHOE yucio). Bo
n30eKaHNue COCKaKMBAHUS 1ICTIH OrpaHUIMBaOT Z; < 120.
KoadduumenT sxcmnyaranuu
K,=KK,K.K,K, Ky, (6.34)
rie K — kosdduimeHT, yuuThIBalONIMN XapakTep Harpy3ku (Ipu CIOKOWHOMN
Harpyske K = 1, nmpu Tomukax K = 1,2-1,5);
K, — xondduiment, yduThIBAIOIIUA BIUSHUE MEXKOCEBOIO PACCTOSHUS
[K.=1 npu a = (30-50)t, K,= 0,8 mpu a = (60-80)t];
K. — xo3ddurment Buaa cMaszbpiBaHus (P CMa3bIBAHUHU TOTPYKCHUEM
K.=0,8, nmpu kanenbHOM cMa3biBaHUM K =1, Ipu NepUOIUUYECKOM CMa-
spiBanKu K.=1,5);

K, — KO3 QHUIIMEHT HAKIIOHA JHHUM LIEHTPOB 3BE3J0YEK K TOPH30HTY (IIpH
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y<60° K,=1, nmpu y > 60° K, =1,25);
Ky — xo3(ddunmeHT pexxuma paboThl (IIpu 0JHOCMEHHOMU padote K, = 1, mpu
aByxcmenHolt K, = 1,25, npu tpexcmennoit K, = 1,5);

Kper — K020 dHuneHT crocoda peryarupoBaHus HATSHKEHUS LenH (TIpH pery-
JUPOBAaHMH HATSKHBIMH 3BE310YKaMU Ko = 1, IIpU IEpHOANYECKOM
perynupoBanuu K= 1,15, npu Heperympyemoii nepenaue Kper = 1,25).

[TonyyenHoe mo ¢opmyne (6.33) 3HaueHue t OKPYyrisAOT A0 ONMKAWIIEro

CTaHAapTHOTO 10 Tab. 6.18.
2. Paccuurannyto o gopmyie (6.33) uenb NpoBepsArOT Ha MPOYHOCTH, OIpe-

ACIIAA KOB(b(bI/II_[I/IeHT 3amaca IpoO4YHOCTH.

F
S= : : (6.35)
FK+F +F

rae Fp, — paspymaromas narpyska, H (cm. Tabun. 6.18);
Fi — oxpyxHas cuia, H;
K — xoaddunrieHT, yauThIBarOMKi M3MEHEHNE Harpy3Ku (WM TUHAMUAYECKHMA
KO2(pPUILIMEHT); ero 3HAYEHUE JIaHO BBIIIE, B MOSICHEHUHU K (dopmyie
(6.34);
F. = qv° — HarpysKa OT [EHTPOOEKHBIX CHIL.
rae  — macca 1l nemnu, Kr;
V — CKOPOCTb IIETIH, M/C);

F¢ — cwia ot mpoBucanus 1enu, H:

Fr =9,81k:qa, (6.36)

3aech ko durment Ky =1+ 5 (90° —y) / 90° (K; = 1 nmpu BepTHKaILHOM paciio-
JOKEHUH nepenaud 1 K = 6 mipu ropusoHTaibHoM), nipu ¥ = 40°— Ky = 3. Koad-

buIMeHT S T0DKeH ObITh 00JIbIIIE HOPMATHBHOTO 3HaYeHus [S] (Tabm. 6.20).

Tabmuma 6.18
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[eru npuBoanbie posnkoBbie (1o ['OCT 13568—75). Pasmepsr B MM

Tin 1P
Twn 2ITP t
t
[ s
= r.3
— L
& = = =
&
& -
b
Paspy-
b LHAtoaAA |y oca
* ) _
Tunopasmep t b, d | dids h*, ne e b, ne 4 | Harpy3 Int
LEIH 0onee Oojee Ka, kH,
OoJtee L€, KT
HE Me-
Hee
I1P-15,875-23 |15,875| 9,65 | 5,08 | 10,16 | 14,8 24 13 | 54,8 23,0 1,00
[1P-19,05-31,8 |[19,05(12,70| 5,94 | 11,91 | 18,2 33 18 |105,8| 31,8 1,90
[1P-25,4-60 25,4 115,88| 7,92 | 15,88 | 24,2 39 22 |179,7| 60,0 2,60
I1P-31,75-89 31,75|19,05| 9,53 | 19,05| 30,2 46 24 | 262 89,0 3,80
I1P-38,1-127 38,1 [25,40(11,10| 22,23 | 36,2 58 30 | 394 | 127,0 5,50
[1P-44,45-172,4 | 44,45 |25,40| 12,70 | 25,70 | 42,4 62 34 | 473 | 172,4 7,50
211P-15,875-5,4 |15,875| 9,65 | 5,08 | 10,16 | 14,80 | 41 13 140 45,4 1,9
211P-19,05-64 19,05 (12,70| 5,96 | 11,91 | 18,08 | 53,4 | 17,75| 211 64,0 2,9
PT1P-25,4-114 25,4 115,88| 7,92 | 15,88 | 24,20 | 68 22 | 359 | 114,0 50
211P-31,75-177 |31,75(19,05| 9,53 | 19,05 | 30,20 | 82 24 | 524 | 177,0 7,3
211P-38,1-254 38,1 |25,40(11,10| 22,23 | 36,20 | 104 | 30 | 788 | 254,0 11,0
PITP-44,45-344 | 44,45 |25,40(12,70| 25,40 | 42,24 | 110 | 34 | 946 | 3448 14,4

*h — mupuna 38eHa s tuna [1P u 211P

Tabnuma 6.19
Jlomyckaemoe cpeaHee nasienue p, Mlla, B mapHupax poJMKOBbBIX (BTYJIOUYHBIX)

nemneu
lar enw t, [p], MIla, mpu wacToTe BpalieHus: MEHbIIEH 3BE3J0UKH Ny, MUH
Ll 50 200 400 600 800 1000 1200 1600
12,7-15,875 35 31,5 28,5 26 24 22,5 21 18,5
19,05-25,4 35 30 26 23,5 21 19 17,5 15
31,75-38,1 25 29 24 21 18,5 16,5 15 -

I[JISI YMCHBUICHHA AWMHAMHWYCCKHUX HArpy3oK Ha LCIIb U 3BE3JO0YKH B OTKPEI-

THIX MepeAauax OrpaHMYMBAIOT CKOPOCTH Lenu: v < 7 m/c, 4TOOBI 4acToTa Bpallle-

HUSI Byl 3Be3/104KU He TpeBbilaia (cM. Tab. 6.21) pekoMeHryemMoe 3HauYeHHE:

v = 2,tn;(60x1000)
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/i€ Z; — YUCII0 3yObeB BEAyIIEH 3BE30UKH;
{ — mar nenu, Mm;

o -1
N1 — 4YacToTa BpalllCHU BEAYIIECH 3BE3104YKH, MUH .

Tabmuua 6.20
HopMmaTtuBHbIif cpenHnii KO3QPUITUCHT 3amaca MPOYHOCTH [S] 171 MPUBOIHBIX PO-
arkoBbIX rieneid [TPJI u TP (ipu z; = 17)

o -1
HPGI[CJIBHBIG YaCTOTBI BpallICHUA BCAYIICH 3BC3JO0UYKHN, MUH

[lar nemnu YacroTa BpamieHusi N3 MEHbIIEH 3BE€3J0UKH, MUH "

t, MM 50 100 200 300 400 500 600 800 1000
12,7 7,1 7,3 7,6 7.9 8,2 8,5 8,8 9,4 10,0
15,875 7,2 74 7,8 8,2 8,6 8,9 9,3 10,1 10,8
19,05 7,2 74 7,8 8,2 8,6 8,9 9,3 10,1 10,8
25,4 7,3 7,6 8,3 8,9 9,5 10,2 10,8 12,0 13,3
31,75 7,4 7,8 8,6 9,4 10,2 11,0 12 13,0 15,0
38,1 7,5 8,0 8,9 9,8 10,8 11,8 12,9 14 —
44,45 7,6 8,1 9,2 10,3 11,4 12,5 13,6 — —

Tabmauma 6.21

UYucno 3yObeB Be-
JyIIEeN 3BE310YKH

-1
3HaYeHHE YaCTOThI BpalucHu:A 3BE3J109KU nlnpeﬂ, MUH , TIpH HIare nenunu t, MM

Z; 12,7 | 15,875 | 19,05 25,4 31,75 38,1 44,45 | 50,8
20 2780 2000 1520 1000 725 540 430 350
25 2900 2070 1580 1030 750 560 445 365
30 3000 2150 1640 1070 780 580 460 375

[Ipu BeIOOpE mara nemu HeOOXOAMMO YUHUTHIBATH, YTO C €r0 YBEIMYECHUEM
NOBBILIIAIOTCS AUHAMUYECKHE HAarpy3kd M IIyM IpH paboTe nepenadyu, yMeHbIla-
eTCsl TJIaBHOCTH €€ paboThl. [ToaTOMY Mpu GOJIBIINX CKOPOCTAX HY>KHO CTPEMHUTHCS
NpUHUMATH (B fpeienax TpedyeMoi MPOYHOCTH ) BO3MOKHO MEHBIIMH 1Iar LETH.

3. OnpenenstoT npeaBapuTeIbHO 3HaYEHHE MEKOCEBOI0 PACCTOSTHUS a (MM),
BBIPQ)KEHHOE B IIarax 13 yCJIOBUS:

a = (30-50)t (6.38)
IIPU YHUCJIE 3BEHBEB B LIENU

L, =2a,+0,5z, + A’/ q, (6.39)

rae Ly = L/t — pnuaa nenu B marax;

ai = a./t,
Iy =11 T Iy,
A=(2,-721)2n
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Yuciio 3BEHBLEB Lt PCKOMCHAYCTCA IPHUHUMATL YCTHBIM, TOI'/la OTIIAAAacCT
H€O6XOI[I/IMOCTB B MCITIOJIB30BAHUM TMCPEXOJHBIX 3BCHBCB, KOTOPLIC IO IMTPOYHOCTHU
YCTYyIIarOT OCHOBHBIM.

YTOUHSIOT MEX0CEBOE paccTosiHUE a (MM) o popmyie:

a=0, 25z[Lt —0,5z, +\/(Lt ~0,5z,)’ —8A2]. (6.40)

Tak kak XoJocTas BETBb IIEMHU JOJDKHA CBOOOIHO MPOBHCATh HA BEITUYHHY
f ~ 0,0la, mpu MOHTaXke IEHMHOW NEpeaadd NPeIyCMaTPUBACTCS BO3MOXKHOCTH
YMEHBIIEHUS d, T.€. 3HaY€HUE MOHTAKHOTO MEXOCEBOIO PACCTOSIHUS YMEHBIIIAET-
ca Ha 0,2-0,4 %.

4. OnpenenstoT okpyxHyto cuity F; (H) Ha 3Be340uKe, paBHYIO TATOBOW CHIIE
Ha BeyIlel BETBU

Fi=Plv, (6.41)
rie P — momHOCTh, KBT; V — cKkopocTh 1ienu, m/c.
5. OnpeaenstoT NpuOIMKEHHO HArPy3Ky Ha BaJlbl M OMOPHI TI0 popMmyIie
F. =1,15F. (6.42)
6. [IpoBepsitoT 3HaUeHKE AaBIAEHUS (M3HOCOCTOMKOCTD) 1Ienu 1o popmyiie
P=FK./Sor < [P], (6.43)
e Son = MA,, ;
Aon = d,b;=(0,25-0,28)t° — momaas IPOCSKIIUK OMOPHON TOBEPXHOCTH MIAPHH-
pa (d, u by — mapameTtps! nenu cm. Tad. 6.18);
K, — dopmyna (6.34);
[p] — u3 Tabmn. 6.19.

7. HaMeuaroT KOHCTPYKITMIO 3BE3JI0OYCK, BBIOMPAIOT MaTepHal W TepMHUE-
CKyI0 00pabOTKy 3yOheB B COOTBETCTBUU C JIaHHBIMHU Tabi. 6.22. B 3T0ii e Tab-
JUIE YKa3aHbl JOMyCKacMble KOHTAKTHBIC HANPSOKCHHS CKATHS IS TIPOBEICHUS
MIPOBEPOYHBIX PACUETOB PabOTOCTIOCOOHOCTH 3BE30UYEK B OBICTPOXOTHON U TSKE-
JIO HATrpY>KEHHBIX THUXOXONHBIX Tepenadax. OmnpenenstoT pa3Mepbl 3BE3I0YEK
(Tabin. 6.23).

Tabmuma 6.22
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Martepuasl 1 TepMuueckas 00paboTka 3yObeB 3BE30UYEK

Jlonyckaemble
Marepuas Tepmuueckas| Tsepaocthb KOHTAaKTHbIE VeroBHs paboTs! 3BE3IONEK
00paboTKa | MOBEPXHOCTH | HAIPKEHUS
ou, Mlla
Uyryn 3akaJika, HB 321429 |550-650 Benmowmble 3Be3109KH ¢ OOJIBIIUM
CuU24, OTITYCK quciIoM 3y0beB (Z2 > 50) npu CKopo-
CU28 cTu V=3 M/C
Craxnb 45 VYayumenue |HB 170-210 [500-600 Benomele 3Be3104KH ¢ OOJIBIINM
yucioM 3y0beB (Zp >50) mpu ckopo-
CTH 10 5 M/c
Cramp 45 |3akaika, HRC, 45-50 |800-900 Benymue u Be1oMbI€ 3BE30UKH
45T, 50, OTITYCK (z1(2)) < 40), paboraronye 63 pe3Kux
o0r" TOJIYKOB U YAapOB
Crans 15 |Ilemenranus, |[HRC, 55-60 [930-1030 Benymme u BegoMble 3BE3/10UKHU C
20, 20X 3aKaJika, MaJIbIM YHCIIOM 3YObeB (Z1(2)) < 19)
OTITYCK

Pexomendayuu no monmasicy yenuvix nepeday. Benomyto BeTBb 11€NU PEKO-
MEHJIyeTCs pacrojaraTh BHU3Y BO U30€KaHUE OAXBAThIBAaHUS €€ 3BEHbSIMU Be-
JYIIEN 3BE3I0UYKHU.

B mportecce paboThl TPOUCXOAUT M3HAMMBaHue 1ienu. Ctpena npoBucanus f
BEJIOMOM BETBM yBenuuuBaercs. s mepenad ¢ yriioM HakiioHa y = 40° x ropu-
3ouTy f < 0,024, pu v > 40°f < 0,015a, rone a — mexoceBoe paccrosuue. Ilens
yayHseTcs. [ KoMIeHCaluu YAJIMHEHUS. ONOPY OJTHOTO M3 BaJIOB BBIMOJHSIOT
nepeaBwkHOW. Eciaum 9TO chaenaTh HEBO3MOXKHO, TO NPUMEHSIOT HATSKHbBIC
ycTporcTtBa. HaTskHbIE yCTpPOMCTBA PEKOMEHAYETCS YCTAHABIMBATH HA BEIOMYIO
BETBb IIeMH. 3BE3/I0UKA HATSHXKHOTO YCTPOUCTBA JTOJDKHA BXOJAUTH B 3allCTUICHUE HE
MEHEE YE€M C TPEMS 3BEHbSIMU LIeNH. JlnaMeTp HaTSHKHOW 3BE3JJ0UYKU PEKOMEHIYET-
Csl IPUHUMATH PABHBIM HJIM HECKOJIBKO OOJIBIITUM JUaMeTpa BeAYIIEH 3B€30UKH.

HatspxkHbie yCTpOMCTBaA 1OMKHBI KOMIIEHCHPOBATh yIJIMHEHUE 1IETH B Mpee-
JlaX IBYX 3BEHBEB, MPHU OOJBITICH BRITSDKKE IIETH JIBA €€ 3BEHA yIaJISIOT.

ITockonbKy 11elb B MOMEPEYHOM CEUYEHUU HE 00JajaeT rMOKOCThIO, BaJibl
IEMHOM Tepeayu AOHKHBI ObITh MapaljIeNIbHbI, @ 3BE3JJ0YKH YCTAHOBJICHBI B OJI-
HOM TIOCKOCTH. {1 compsikeHuUs 3B€3J0YEK C BajJOM HMCIOJIb3YIOT HITTOHOYHbBIE
WM IUIMLEBbIE COeNMHEHUS. Ha KOHLEBBIX ydacTKax BajlOB MOCAAKY 3BE3/10YEK

11E7I€CO00Pa3HO OCYIIECTBIIATh Ha KOHYC, OCOOCHHO /IS TSHKEJIOHATPY)KCHHBIX TIe-
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pemnad. OceBoe (PUKCUPOBAHUE 3BE3/IOYKHU BBITIOHICTCS TaK K€, KaK W 3yOuaThIxX

KOJICC.

Ta0muna 6.23

CDOpMy.]'II)I AJI OIIPEACIICHUS OCHOBHBIX Pa3MCpPOB, MM, 3BC3I0UCK POJIMKOBBIX HCHCﬁ
OI[HOPHILHBIC 3BC310YKH

-

3

=1 L
A 1
—— T.
7% % ZY
A KA
b %% o
// // 7e s L S
f v /j/z '/’. ‘:‘ )
B} r S Q—
e - — +—
S| | ,
ler
[TapameTpsl Pacuernsie Gpopmybl

Z[I/IaMeTp HeﬂHTeHBHOﬁ OKPY’KHOCTHU

d, = t/sin(180°/2)

JlnameTp OKpy>KHOCTH BBICTYIIOB

De = t(ctg(180°/2)+0,7)0,31d,

JlnaMeTp OKpY>KHOCTH BIaJIUH

Di=d-2r

Panuyc Bnagun

r=0,5025 d,"™

Paguyc 3akpyrieHus ronoBku 3y0a

ri=1,7 d, (rme d, — quamerp posuka)

PaccrosiHue oT BepiuHbI 3y0a /10 IMHUK
LIEHTPOB AYT 3aKPYTJICHUN

h1:0,8d3

Huametp oboaa

Do = t-ctg(180/z)-1,3h

Pagnyc 3akpyrnenus:
IIpu mware > 35Mm
[Ipu mare < 35mMm

r,=2,5
I’2:l,6

[Hupuna 3y6a 3BE3404KH:
OJTHOPSITHOW Henn
JIBYXPsITHOM LlenU

b:=0,93B,,—0,15
b,=0,9B,,~0,15

[[IupriHa BeHIIa TBYXPSIHON 3BE3I0YKH

B2=A+b2

JlnvHa cTynuibl

1..=(1,5-3)d, rne d — auametp Bana

JuameTp cTynuibl

d..=d+2b.., rae b, — Tommuna crymuisr
b.=(0,8-2,5)t

[IpuMeHeHNE Tpex- U YETBIPEXPAIHBIX LENEW HEXKEIATEIbHO, TaK KaK OHU

AOpOoTru U Tpe6YIOT MOBBILICHHOM TOYHOCTH HM3TOTOBJICHMS 3BC3J04YCK U MOHTAa)XXa

nepenayn.

[Ipy mpoeKkTUpOBaHMM LEMHOW Mepeaayu CieayeT OAHOBPEMEHHO pa3pada-

THIBaThb U KOHCTPYKLHIO CMa304HOTo ycTpoiicTBa. [Ipu ckopoctax v < 2 m/c yka-

3bIBAIOTCA PCKOMCHIAAIHMHU I10 MNCPUOANYHOCTH W BHUAAM CMAa3bIBaHMA. Ecau cko-
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poCTh 1enu v = 2—4 M/C, TO MOXXHO PUMEHATh KaleJIbHYI0 CUCTEMY CMAa3bIBaHUS
(515 kamenp B MHHYTY) C IOMOIIBIO MaclieHOK-KareabHUIl. [Ipyu ckopocTsx 1e-
nei v >4M/c IpUMEHSAIOT CMa3bIBAHNUE NIOTPYKEHUEM UJIM CTPYHHOE.

IIpuMmep 6.5. PaccuutaTthe HenmHyro nepenady poJIMKOBOM LIETIBIO B CHCTEME
IIPUBOJA OT PEAYKTOPA K HENHOMY KOHBEHEPY IO CICIYIOLIMM UCXOJHBIM JTaHHBIM
T, =218 H-m,n, =451,9 mun™,n, =225,9 mun™, YroJl HakKJIOHA Tepeaud K FOPU3OHTY
y =45°, paboTa IByXCMEHHaAI.

1. Yucio 3yObeB Majiol 3BE3/10YKH
7, =31-2u=31-2x2=27,

n 4519

reu=—t=——=
A n, 2259

2,0

TOTHA z,=2,x2=27x2=54.
2. Haxogum OopuUEeHTHPOBOYHOE 3HAUCHHUE Iara menu mno dopmyse (6.33) npuHu-

Masi YUCJIO PSIA0B LeIU M, =1:

3 3
t>2 810 1K, 2,8§/10 x218x1.25 _ 50 6onu
z[p]m, 27x25x1

rie Kod(pPuImeHT dKCIuTyaTaluu onpenenum mo gopmyie (6.34)

K, = KK KK K K =1x1x0,8x1x1,25x1,25=1,25

pee

npunumaeM K =1 Harpyska crnokoitHas, K, =1 npu ontuMaibHOM MeEKOCEBOM

paccrosinny, K. =0,8 nipu cmaspiBanuy uenu norpyxkenvem, K =1 npu y<60°,
K, =125 mpu nByxcmenHoi padore, K =1,25 mpu Heperynupyemoii repenade.

[p]=25MITa m1s nemu ¢ marom 19-25 mMm npu N, =4519 mun ™ npuAIMaeM 110

T1a6m1. 6.19.
[To Ta6n. 6.18 npuaumaem OJvKaAWIIMKA OONBIIMN CTAHAAPTHBIN IIAr 1ENU

t=254MM U BIOMpaeM MO CTaHIAPTy poJMKOBYIO 1enb [1P-25,4-60 ¢ paspyma-

IOIIEeN Harpy3Kou Fp =60 xH, maccoit 1M nenu 2,60 Kr, IO MPOCKIIUH
OTIOpHOI MOBepXHOCTH mapHupa A =179,7 Mv’,

1. ITpoBepsieM Lienb MO ABYM MOKA3aATEISIM:
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a) Mo yactore BpaumieHuss — 1o 1abn. 6.21 gomyckaemas Mg LENH C [IAroM
25,4Mm yacToTa Bpamerus [N, | ~1050mun™, ycnoBue BhmonHserca N, <[N];

0) Mo JaBJICHWIO B MIapHUpax — Mo Tabj. 6.19; mis gaHHOW IeNU MpHU

n =451,9 MUH " 3HAYCHHE [p]=25 MIla.

Pacuetnoe naBnenue onpenemnsieM mo Gopmyie (6.43)

P:E K3 :w
S 179,7

o

=13,86 MllIa,

rae F = % = 123;270 =1996,1 H

2

T, 218x451,9

- rIepe1aBacMas MOMIHOCTEL P, = = =10,32 kBt
peat H ' 9550 9550
ztn,
- CKOPOCTb 1Ienu V = -=5,17 m/c
60x10

S,, =mxA_=179,7 mm’.
Ycnoue p<[p] BbIMoOIHAETCS.

2. ITo dpopmymne (6.38) onpenensieM MpenBapUTEILHOE 3HAUCHHE MEKOCEBOTO pac-
CTOSHUS:

a=(30...50) t =(30...50)25,4=762...1270 mm.
[Tpuaumaem a =800 Mm.

ITo dhopmyite (6.39) onpeaernsieM YUCIIO 3BEHBEB 11CTIH:

A? 4,3°

L, =2a +0,52, + —=2x31,5+0,5x81+ =104,1
a,

Z,=2+2,=271+54=8]

Z,—1 5427

a=l=t)_ =4,3
27 3+314

[IppHMMaeM 4eTHOE YMCIIO 3BEHbEB L, =104, TOraa MeXOCEBOE PACCTOSHUE

yrouHsieMm 1o ¢popmyiie (6.40):
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a:0,25t[L[ 0,52, +/(L, —0,57,)? —8A2}:0,25-25,4x

x[104—0,5><81+\/(104—0,5><81)2 —8><4,32}= 799 M.

I[JISI CBO6OI[HOFO IMpOBHCAHUA TOCIIM IPCAyCMATPHUBACM BO3MOKHOCTb

yYMEHBUIEHUSI Mex0ceBOro paccrosinus Ha 0,4% t1.e. Ha 799x0,004 =3, 2mMm .
Hasnagaem a=796 MM,
4. ITo dpopmyne (6.42) onpenensieM Harpy3Ky Ha BaJibl
F. =115F, =1,15x1996,1=2296 H.
5. ITo dopmymne (6.35) BeruucisieM KodHPUITUEHT 3amaca MPOYHOCTH 1IETIH:

- F - 60000 B
FK+F +F, 1996,1.1+69,5+71,06 '

I7ie Harpy3Ka OT LIEHTPOOEKHBIX CHJI
F.=qv°=2,6-517"=69,5 H,
Harpyska OT IIPOBUCAHUS LENU
F, =9,81K;0a=9,81x3,5x2,6x0,796=71,06 H,
rae K, =1+5(90° —»)/90° =3,5.

[To Tab6u. (6.20) MHTEPIOAUPOBAHNEM HAXOIUM 3HAUEHHE HOPMATUBHOTO KO3 (DHU-

IIMEHTA 3aaca IpoYyHoCTH [S]=9,8.
CnenoBatenbHO, YCIOBUE S >[S]| BBIIOIHEHO.

6. OnpenesnsieM AUaMeTPhl ISTUTEIbHBIX OKPY>KHOCTEH 3BE3/104UCK:

t 25 4
d = = . :218,8 y
AT 180° . 180° v
SIN SIN
Z 27
t 25 4
d,, = ~180° = 180" =436,8 MmM.
SIN SIN
Z2
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6.4.2 Pacuer nepegay ¢ 3y04arbIMu LensiMu
OcHOBHBIE TTapaMEeTPbl U pa3Mepbl MPUBOJHBIX 3yOUaTHIX IEME C OJHOCTO-
POHHUM 3alleTJIeHHeM MPUBEACHBI B Ta0d. 6.24. MexoceBoe paccTOsIHUE Tepeia-

YU PEeKOMEHIYEeTCsl BRIOMpATH 1Mo dhopmyre (6.40).

Tabnuna 6.24

3y6uarsie npuBoaHbie ey ('OCT 13552—81). Pasmepsl B MM

L)

Pa3pymatomas | Macca 1w e-
t (Sbc;;eee gé’nléz 2;11;2 h hy S Harpy3ka, kH, | mm, xr, HEe 60-

HEC MCHCEC JICC

225 | 285 | 315 26 131

285 | 345 | 375 31 1,60

345 | 405 | 435 36 2.00

127 405 | 465 | 495 | 134 70| 15 | 476 42 231
465 | 525 | 555 49 2.70

525 | 585 | 615 56 3.00

300 | 38,0 | 41,0 a1 2.21

380 | 46.0 | 49,0 50 271

46,0 | 540 | 57.0 58 3.30
15875| 540 | 620 650 | 187 | &7 | 20 |59 69 3.90
620 | 700 | 73.0 80 4.41

700 | 780 | 810 01 5.00

450 | 54,0 | 56,0 72 3.90

570 | 660 | 68.0 89 4,90

19.05| 69.0 | 780 | 800 | 201 | 105 | 30 | 714 105 5.91
810 | 900 | 920 124 7.00

930 [102,0| 104,0 143 8.00

570 | 660 | 680 101 8,40

750 | 840 | 86.0 132 10,80

254 1 930 |102,0| 1040 | 207 | 1335 | 30 | 952 164 13.20
1110 [120,0| 122.0 106 15.40

750 | 850 | 88,0 166 14.35

930 [103,0| 106,0 206 16 55

3L751 1910 |1210| 1240 | 334 | 167 | 3 1191 246 18.80
129.0 [139.0| 142.0 286 21,00
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[IpodunupoBanue 3Be3AOYeK Ui 3yO4yaThIX IEMe persiaMeHTUPOBAHO
['OCT 13576-81. Yucno 3yObeB MEHBIIEH 3BE3/I0UKH Z; TIO YCIOBHUIO IJIABHOCTU
paboThI JOKHO ObITH HE MeHblIe 17. B 3aBUCHMOCTH OT MEPEJaTOYHOrO YHUCia U
onTtuMaibHOE 3HadeHue Z; = 35 — 2U. I[IpennouTuTesbHO MPUHUMATH HEUETHBIC
yucia 3yObeB 3BE3/J0YEK, UTO B COUETAHUU C YETHBIM YHCIIOM 3BEHbEB LIETIH CIO-
coOCTByeT 00Jie€ paBHOMEPHOMY M3HAILIMBAHUIO HIAPHUPOB LIENH U 3BE3J0YEK.

Jnuny nenu L;, BeIpa)KEHHYIO YHCIIOM 3BEHBEB, OMPENEISAIOT MO (Qopmyse
(6.39).

YacToTy BPAICHHS MEHBIICH 3BE3M0UKH Ny , MAH -, [0 OIBITHBIM JAHHBIM

peKOMeHI[yCTCH OrpaHI/IqI/IBaTB 3HAYCHUCM
[n]<17x10% % . (6.44)

Yucno yaapoB W 1ien (B ceKyHAy) pu HaOeraHuu ee Ha 3yObs 3Be3704YEK U
cOeraHny ¢ HUX He JIOJDKHO MPEBBIIIATH JOMYCKAEMOTro 3HaYCHHS [W]:

Az ]—@—o 2t (6.45)
6oL

Jlist pacueTa 3yOuaToil ey npeaBapuTEIbHO ONPEIETSIOT €€ ITUPHUHY, MM:

b>10PK_/[P,], (6.46)

rae P — nepenaBaemas MOITHOCTh, KBT;
K, — xo3hdUIMEHT, yYNTHIBAIOIMINWNA YCIIOBUS MOHTaXa W DKCILTyaTalluH,
onpeeasemsiii o popmyse (6.34);
[P10] — MomHOCTB, KBT, Momyckaemast 1uist iepeadu Henbio mupuHoi 10 MM;
OPUEHTUPOBOYHBIC 3HaUCHUS [ P1g] IpUBENCHBI B Ta0JI. 6.25.

Tak kak B Hayaje pacdera Iiar Menu U CKOPOCTh €€ HEe U3BECTHBI, TO MPUXO-
JUTCSl PeIllaTh TaKyro 3ajady METOJO0M Ioa0opa, 3a1aBasch BEIUWYUHOM t U ompe-
memsisi v = Z;3tn,/(60-10%). 3artem mo HaiineHHoit Bemmanae b hopmymna (6.46) mox-
Oupaiot 1no Tadn. 6.24 cOOTBETCTBYIOUIYIO LIENb U MPOBEPSIIOT €€ MPUTOAHOCTH 110
dbopmynam (6.44) u (6.45). Ecnu oHa ya0BIETBOPSAET YKa3aHHBIM YCIOBUSAM, TO 3a-

KaHYUBAIOT PacyeT MPOBEPKON KOAPPUIIMEHTA 3amaca MPOYHOCTH LenH 1o Gop
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mysie (6.35), KOTOpBIH JNOJKEH OBITh HE MCHBIIE JOMYCKaeMOH BEIWYHHBI [S],
IpUBEICHHOM B Ta0. 6.26.

[Topsimok pacdera mepenadyu 3y04aToi IEMbI0 TAKOW ke, KaK U pacCMOTPEH-
HbII B Hayane 1. 6.4.1.

[Tpoduns 3yObeB 3Be3M0YEK AJIs 3yOUaThIX IENell C OJHOCTOPOHHUM 3alleli-
JICHHEM U OCHOBHBIC UX ITapaMeTPhl MPUBEICHBI B TabI. 6.27.

Yron moBopoTta 3BeHa ¢ = 360°/Z. Yronm BmamuHbl 3y0a 2B = o — ¢. Yrona
npodwmis 3yda vy = 30° — ¢. [llupuna 3y6a 3Be3nouku b = b+2s, rme b — mmpuna

O CIIN.

Tab6aunia 6.25

3nauenus mupune [P1o], kBT, 115 3y0uatsix 1eneit npu yciaoBHou mupusae 10 mm
CkopocTp 1en v, M/c
Tar merm, MM
1 2 3 4 6 8 10
12,7 0,4 0,8 1,0 1,3 1,6 2,0 2,35
15,875 0,6 1,0 1,3 1,6 2,1 2,5 3,0
19,05 0,8 1,2 1,62 1,9 2,5 3,0 3,5
25,4 1,0 1,6 2,1 2,6 3,4 4,0 4,6
31,75 1,2 2,0 2,6 3,2 4,2 51 59

Tabnuma 6.26
HopmatuBHbIi k03P GUITHEHT 3armaca MPOYHOCTH [S]| IPUBOIHBIX 3yOUaThIX IeTnei
(pu z; > 17)

[1lar 1e- YacroTa BpanieHus Beynien 3B€304K1, MUH

T, MM 50 100 200 300 400 500 600 800 1000

12,7 20 21 22 23 24 25 26 28 30
15,875 | 20 21 22 24 25 26 27 30 32
19,05 21 22 23 24 26 28 29 32 35
25,4 21 22 24 26 28 30 32 36 40
31,75 21 22 25 26 30 32 35 40 —

1

Paccrosinue ot BepumuHbl 3y0a no auHuM 1HeHtpoB Cp= 0,4t. I'nmyOuna
npotouku hy = 0,75t, mupuHa TpoTOUYKH S; = 2S, TIe S — TOJIIHUHA IIJIACTHHBI
(cM. Tabm. 6.24). Paguyc 3akpyrieHus Topia 3y0a U HampaBIAIONMEeH TPOTOU-

Knr ~t.
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Tabmuua 6.27
OcHOBHBIE pa3Mepsl (MM) 3Be30uek it 3youarthix meneit (TOCT 13576-81)

A b
AN T =
S -
8
1
7
I IMar nemou t, MM
apamerp 12,7 | 15875 | 19,05 | 254 | 31,75
Bricora 3y0a h, 8,3 10,3 12,4 159 | 19,9
PaauanbHblid 3a30p € 1,3 1,6 1,9 2,5 3,2

PaccTostnue Mex 1y KpoMKamu pa-
O0ouux rpaneit 3yonbeB T mpu o =60°
PaccrosiHue ¢ oT Touku nepeceue-
HUA pabouux rpaHeut no HapyxHou | 20,52 | 25,65 | 30,76 | 41,03 |51,34
OKPYXHOCTH
Pamuyc ry 3akpyriaeHus BITaIUHBI 1,5 2,0 2,0 2,5 3,5
3y0a
Ipumeuanus
1 Jlnametp nenutenbHOM OKpykHOCTH d; = t/sin (180°/z)

2 JTnametp HapyxHOit okpykHOCcTH De = t/tg (180°/2)
3 Jlnametp okpyxuoctu Briaauu D = d; —2h, / cos (180°/z)

14,11 | 17,73 | 21,22 | 28,33 | 35,35

IIpumep 6.6. PaccuuraTs nepegady ¢ 3y04aToi 1enbio B cCHCTEME IPUBOJA
OT peAyKTOpa K [IEMHOMY KOHBEHEpYy MO JaHHBIM mnpumepa 6.5.

Pewenue 1. Ilepenarounoe 4yncio nepegayn

u=n;/n,=4519/2259 ~ 2.
2. Yucno 3yOneB MeHbIIeH (Beayieit) 3Be30UKH
Z1 = 35— 2u=35-2x2=31;
YuUCJI0 3yObeB OOJIBINIEH (BEAOMOM) 3B€30UKH
Z,=7:u = 31x2 = 62.
[IpuHuMaeM HeyeTHOE Yucio 3yOobeB Z, = 63. Ilpu 3TOM nepeaaToyHoe YUCIIo

nepenaun U = Z,/z 1= 63/31 = 2,03, OTKJIOHEHHE OT 33JJaHHOTO 3HAUCHUSI:
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_2,03-2,00
2,00

Au 100% =1,5% < 4%

3. Tlo tabn. 6.24 npenBaputenbHO Ha3zHauvaeMm Imar mnenu t = 15,875 mMm u
ompeesieM CKOpoCTh 1ienu 1o dhopmyiie (6.37):

_ztn,  31x15,875x45L19
"~ 60x1000 60 %1000

4. VntepnomupoBanueM 1o Taba. 6.25 mpuHHMaeM MOIIHOCTH [Pio] =1,51

~ 3,71m/c.

kBT, nonyckaeMyto juisl mepeadyu 1menbio mupuHon 10 M.
5. ITo dbopmyne (6.34) onpenensieM KO3DPUIUEHT SKCIITyaTalldd, TPUHUMAS
K =1 npu cnokoiinoit Harpy3ke, K; = | npu onTuManbHOM MEXKOCEBOM PacCTOsI-
Huu a = (30...50)t, K. = 0,8 npu cma3piBanuu norpyxenuem, Ky = 1 mpu y < 60°,
K, = 1,25 npu nByxcMmeHHol padote, Ky = 1,25 npu Heperynupyemon nepegade:
K, = KK,K.K, K, Ky:= 1x1%0,8x1x1,25x1,25 = 1,25.
6. I[To popmymne (6.46) HaxoaUM MIUPUHY €U

PK, _1010.316x125 oo,
[P, 151

b>10

r/1e epeaaBaeMasi MOIHOCTh P = Timy = 218%x47,32 = 10316 Bt =10,316 kBT.
Jlnst mara t = 15,875 MM He mpeaycMoTpeHa Ienb MHUpUHON Oosee 70 M.

[Tosromy npuHrMaeMm cnenyromui mar t = 19,05 MM u onpenensieM CKOpOCTh LEMH:

ztn,  31x19,05x451,9

V= = =4,448 wm/c.
60 %1000 60x1000
MOITHOCTH [P1p] = 2,04 kBT, minpuny nenu
b>10 PK, =1O10,316x1, 25 ~63.2 v
[P10] 2,04

[To tabn. 6.24 npuHMMaeM OJimKaiilliee CTaHAAPTHOE 3HaueHue b = 69 mm
9TOM ke Tabmuue 1 1ok nenu F,= 105 kH , q — 5,91 kr/m.
7. ITo dopmymne (6.38) onpeaensiemM mpeaBapuTEIHLHOE 3HAYCHUE MEKOCEBOTO
PacCTOSHUS:
a = (30...50)t = (30...50) x19,05 =571,5...952,5 mm.

C LCJIbI0O DKOHOMHUHN MCTalJIa U ITIOJTYYCHUSA HEOOJIBIITNX I‘a6apI/ITOB nepeaadun
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OPUEHTHUPYEMCsI Ha MEHBIIIME 3HAYCHHSI MEXKOCEBOTO PACCTOSHUS W MPUHUMACM
a = 600 mm.

8. ITo dhopmyite (6.39) onpenernsieM YUCIIO 3BEHBEB B LIECTIH:

L, = 2a, + 0,525 + A’/a,, = 2x31,496 + 0,5%x94 + 5,093%/31,496 = 110,8;
rone Zs=21+2,=31+63=94;

a; = alt = 600/19,05 = 31,496;

A = (Z,— Zy)27 = (63-31)/2%3,14 = 5,093.

[lpunumaem uetHoe uymcino 3BeHbeB Ly = 110. Ilpu sTtom mmHa 1enu
L=Lt;=110x19,05 =2095 mm = 2,095 M, Macca neriu M = Lq =2,095%5,91 = 12,38 kr.

9. ITo dopmye (6.40) yrouHsieM MEKOCEBOE PACCTOSHHUE:

a=0, 25t[L[ —0,52; ++/(L, —0,52,)? —8A? ] = 0,25x19,05[110-0,5x94-+

+ \/(110 —0,5x% 94)2 —8x5,093% 1= 592,12 mm.

Jlnst obecnieyeHunst CBOOOJHOrO MPOBUCAHMS LU MPEyCMaTPUBAEM YMEHb-
menne a Ha 0,2 — 0,4 %, 1. ¢. Ha 592x%(0,002...0,004) = 1,18...2,37 mMm.

Hasnadyaem MoHTa)xxHOE MeXKOCeBOE pacctosiHue a = 590 mm.

10. ITo dhbopmyine (6.44) onpeaesnsieM JOMYCKAeMYIO 4acTOTY BpalllCHUs

MEHBIIIEN 3BE€30YKU:
4 Z 4
[n]<17x10° @ =17x10° % = 2106 mun"

YcnoBue Ni< [N;] BBITIOIHACTCS.
11. Onpenensiem 4uciao y1apoB W IIENU B CEKYHAY U CPAaBHUBAEM €0 C J0-
MyCKaeMbIM 3HaueHueM [W] o ¢opmye (6.45):

we 2 _ 4x31xA5L9 oo 1y =8%0 0 2t =800/19,05-0,2x19,05 = 38
60L,  60x110 t

Yciorue W < [W] BBITTOJTHSCTCS.
12. TTo popmyie (6.41) onpenensieM OKPY>KHYIO CUITy Ha 3BE€3/I09KE, PABHYIO
TATOBOM CUJIE HA BEAYIIEH BETBHU:

Fi=P/v=10316/4,448 = 2319 H; no dbopmyiie (6.42) — Harpy3Ky Ha Bajbl U
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OTOPBIL:
Fr~1,15F= 1,15x2319 = 2667 H.
13. TTo popmyite (6.35) Beruucisiem K03 HUIMEHT 3amaca MPOYHOCTH TIETTH:

. K 105 000 ~
FK+F,+F, 23191+116,9+119,7

I7ie Harpy3Ka OT LIEHTPOOEKHBIX CHII
F.=qv* = 591x4,448°=116,9 H;
Harpy3ka oT IMIPOBUCAHUS IIENTU
F =9,81 ki qa=9,81x3,5x5,91x0,59 =119,7 H,

3nech Kf =1+ 5 (90°—7)/90 =1 + 5%(90 — 45)/90 = 3,5.

[To Tabn. 6.26 WHTEPNOIUPOBAHUEM HAXOJWUM 3HAYCHHE HOPMATHUBHOTO KO-
s¢uimenTa 3amaca npounoctu [S] = 27,0.

CrenoBaTelbHO, yCIoBHe S > [S] BBITIOTHEHO.

14. HameuaeM KOHCTPYKIIMIO 3BE3JI0YEK W OMNpENesieM UX pa3Mephl (CM.
Tabi. 6.23).

Jlns Beqyiien 3Be304KHU, ISTATEIbHBINA TUAMETP

d,; = t/sin (180°/z;)= 19,05/sin (180°/31) = 188,30 mwm;
J1i1st BenomMou 3BE30YKH

d,. = t/sin(180°/z,) = 19,05/sin (180°/63) = 382,22 mm.

BBIBOZIBI M3 paccCMOTpPEHUS Pe3yIbTaTOB PACUETOB MIEPENAay POJIIMKOBOM U

3y6an0171 OCIIIMU BBIIIOJTHEHHBIM 110 OAMHAKOBBIM NCXOAHBIM JaHHBIM:

CpaBHUBaeMbI€ BETMUNHBI PonukoBast 3ybuaTas

Cwta niericTByronias Ha Bajibl F,, H 2296 2667
MexoceBoe pacCTOsTHUE, MM 796 590
Har nenu, MM 25,4 19,5
JnameTrp nenuTenbHON OKPYKHOCTH

« BEIyIICH 3BE3I0YKU, MM 218.,8 188,3

« BEJIOMOM 3BE3I0YKH, MM 436,8 382,22
CkopocTh 1enu, M/c 5,17 4.45
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[Ipunoxenue

Taomura I11
JIBuTaTeIM aCHHXPOHHBIE KOPOTKO3aMKHYTBIC TpeX(a3Hble cepun A4

-1
CHHXpOHHaH 4aCTOTa BpalllCHUA, MUH

000 1500 1000 750

1, n, (d), Tun mzlxgaTens[, n, (d), Tun nBurartens, 4A n, (d), Tun neurarens, 4A n, (d)s
3 | 2760(11) | AM63A4Y3 | 1370(14) | AM63B6Y3 | 890(14) | M71B8Y3 | 680(19)
3 | 2740(14) | AM63B4Y3 | 1365(14) | M71A6Y3 | 910(19) | MBS0ASY3 | 675(22)
3 | 2710(14) | M471A4VY3 | 1390(19) | M71B6Y3 | 900(19) | MSOB8Y3 | 700(22)
| 2840(19) | M71B4V3 | 1390(19) | MS0A6Y3 | 915(22) | M9OLASY3 | 700(24)
| 2810(19) | MS0A4Y3 | 1420(19) | MSOB6Y3 | 920(22) | M9OLB8Y3 | 700(24)
| 2850(22) | MS0B4V3 | 1415(22) | M9OL6Y3 | 935(24) | MI100L8Y3 | 700(28)
| 2850(22) | M90L4Y3 | 1425(22) | M100L6Y3 | 950(28) | M112MASY3 | 700(32)
| 2840(24) | M100S4Y3 | 1435(24) | M112MA6Y3 | 955(32) | M112MB8Y3 | 700(32)
3 | 2880(28) | M100L4Y3 | 1430(28) | M112MB6Y3 | 950(32) | M132S8VY3 720(36)
3 | 2880(28) | M112M4V3 | 1445(28) | M132S6Y3 | 965(36) | MI132MSY3 | 720(36)
3| 2900(32) | M132S4Y3 | 1455(32) | M132M6VY3 | 970(36) | M160S8Y3 | 730(42)
3 | 2930(36) | MIM2M4Y3 | 1450(36) | M160S6Y3 | 970(42) | M160M8Y3 | 730(42)
3| 2930(42) | M160S4Y3 | 1460(42) | M160M6Y3 | 970(42) | M18OM8Y3 | 730(42)

Ipumeuanus — 1. CtpykTypa 0003HaYeHHUs TUIIOpa3Mepa ABHUrarels; 2 — IOPSAKOBbIA HOMep cepur; A —
BUJ ABUIaTCiIAd — aCPIHXpOHHLIﬁ; A — CTaHUIla U LIUTHI ABUIaTCIsd aJIFOMHHUCBBLIC (OTcyTCTBI/Ie 3HaKa
03Ha4aeT, YTO CTAHHUIIA U IIUTHI YyTYHHBIE WM CTaJbHBIE); M — MOAEPHU3MPOBAHHBIN; IByX- WIHM TpeX3HAU-
HOE YKCJIO — BBICOTa OCH BpallleHusi portopa; A, B — [uinHa cepiedHuka crartopa; L, S, M — ycraHoBouHbII
pasmep 1o jiuHEe CTaHuipl 2, 4, 6, 8 — YHCIO MOMIOCOB; V3 — KIMMAaTHYECKOS UCIIOJIHEHHE U KaTeropus
pasmenieHus (171 paboThI B 30HAX ¢ YMEPSHHBIM KIUMATOM).

197



JIMTEPATYPA

Amnypnes, B.1. CnipaBouHUK KOHCTpYKTOpa-mamuHocTpoutens / B.. AnypseB. —
Mocksa, 1999.

Jletanu mammH B npumepax u 3agadax / [Tog o6m. pen. C.H. Huuunopuuka. —
Munck, 1981.

Hynaes, I1.®. KonctpyupoBanue y3noB u aetaneid mammH / [1.dD. JlyHaes,
O.I1. JlemukoB. — Mockaa, 2000.

Nanos, M.H. Jletanu mamun / M.H. UBanoB. — MockBa, 1984.

HNocunesuy, I'.b. Jleranu mamms / I'.b. Mocunesnu. — Mocksa, 1988.
Koncrpyuposanue mMarus: B 2 T. / K.B. ®ponos [u ap.]. — Mocksa, 1994.
Ky3pmun, A.B. Pacuernt peranmert mammu / A.B.Ky3smun, U.M. Uepnun,
b.C. Ko3unnoB. — MuHck, 1986.

KypcoBoe npoektupoBanue aetaneit mamus: B 2 4./ A.B. Ky3pmun [u 1p.]. —
Munck, 1982.

[MpoekTupoBanue Mmexanudeckux mnepemad / C.A. YepHaBckuiéi [u ap.]. —
Munck, 1984.

10 Ckoitbena, A.T. Jleranu mamuH 1 ocHOBBI KoHCTpyHnpoBanus / A.T. CkoriGena,

A.B. Ky3pmun, H.H. Makeliunk. — MuHck, 2006.

11 TMpoektupoBanue Mexanudeckux mnepemau / C.A. UepHaBckuit [u np.]. —

Mocksa, 1984.

12 Yepuunesckuii, J[.B. Jleranu mammun. [IpoektupoBanne nmpuBo0B TEXHOJIOTH-

yeckoro ooopynoBanus / J1.B. Uepnunesckuit — Mocksa, 2002.

198





