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MeToauuecke yka3zaHUS MO TOJATOTOBKE M 3alllUTe€ KypCOBOW pabOThI MO
oucIuIuInHe  «J/letanmm MammH W OCHOBBI KOHCTPYHPOBAHUS» pa3paboTaHbl B
COOTBETCTBHH C:

- DenepanbHblii TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM CTaHIAPT BBICIIETO
oOpa3oBaHus — crHenuaauTeT 1o crenuanbHocTu 23.05.01 HazeMHble TpaHCTOpPTHO-
TEXHOJIOTMYECKHUE CPEJICTBA, YTBEPKAECHHBIN MpruKkazoM MUHUCTEpCTBA HAYKH U

BbICIIeTO 0OpaszoBanmsi Poccuiickoit @enepammm Ne935 ot 11 aBrycra 2020
rojia, 3aperucTpupoBanubli B Muntocte 25 aBrycrta 2020 rona, per. Homep 59433
(manee — ®I'OC BO).

- y4eOHBIM IUTaHOM (OYHOM, 3a04HOM (GopM OOyYEHHUS) IO CHEIUATBHOCTU
23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPE/ICTBA;

- paboueili mporpaMMoN JUCHUIUIMHBI «JleTanu MammH ¢W  OCHOBBI
KOHCTPYUPOBAHHUSD.

ABTOpBI:

Huxynun Urope BacunseBuu,

JIOLIEHT, K.T.H. KaeIpbl TPaHCIIOPTHO- SHEPTrETUUECKUX CUCTEM

®UO, yueHas CTeneHb, YYEHOE 3BaHUE WIH JOJDKHOCTb, HAaNMEHOBAHME
Kadeapol

Mertonuueckue yka3zaHus OJ0OpeHBI Ha 3acedaHuM KadeIphITpaHCIOPTHO-
sHepreTuyeckux cucteM (mporokos Ne 8 ot 12.04.2025.).

B Meroauyeckux yKa3aHUSX U3JO0XKEHBl METOJOJIOTHS M METOJAMKA
MOATOTOBKM KYPCOBBIX pPabOT, a Takxke TpeOoBaHUA K HMX O(OPMIICHUIO; AaHbI
PEKOMEHJAIlMU CTYJIEHTaM [0 UX 3allUTe.

Meronnueckue yKa3zaHWs IpPEJHA3HAYEHbl I PYKOBOJIWUTENEH KyPCOBBIX
paboT, a Takxke I CTYJIEHTOB Bcex (opm 00ydeHus: O0O0ydaromuxcsi II0
cnennasibHocTH 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA B
YeOokcapckom  uHCTHTYTe  ((ummane)  MOCKOBCKOTO — MOJUTEXHUYECKOTO
YHUBEPCUTETA.



\4
\l

VI
IX

Xl
X1
X1

Conepxanue:

OO0ume yka3zaHHsl 1 KHHEMaTHYECKUI pacueT puBoja

Temaruka u copeprkaHue 3a1aHUI HA IIPOEKT

O0BeM U copeprkaHue MPOeKTa

CamocrosrenbHas padoTa CTy/IeHTa U KOHCYJIBTalUs IIPEnoaaBaTes

Oranbl IPOEKTUPOBAHUS U CPOKH BBIIIOJIHEHUS MPOEKTA

O6ume TpedoBaHus O MPOPAOOTKE KOHCTPYKIIUH U O()OPMIICHHUIO JINCTOB POEKTA

VYKa3zaHUsl 1O BBINOJIHEHUIO OOMMX TpPeOOBaHWI B NPWIOKEHHH K OTAEIbHBIM
JTaraM MPOeKTUPOBAHUA

TpeboBanus Kk ohopMIIEHUIO pabOUNX YePTEIKEH aeTaneit

TpebGoBanus Kk opopmiIeHUIO yepTexka oOIIero BU1a MEXaHU3Ma

TpeboBanust K 0pOPMIICHUIO U CONEPIKAHUIO PACUETHO-TTOSICHUTEIILHON 3alICKH
3amnuTa npoeKra

Criucok peKoMeHIyeMOoH JINTepaTypsl

Bompocsr k 3aimuTe KypcoBOro mpoexTa



I. O0mue ykazanusi ¥ KHHEMaTHYeCKUI pacyeT NpUBoaa
1.1. Hean u 3aa4u NPOEKTHPOBAHUSA

IIpoexT no kypey «Jlerasu MamuvH U OCHOBBI KOHCTPYMPOBAHUS» SBIISIETCS UL CTYINEHTA
IIEPBOl  CaMOCTOATENbHON  pacyeTHO-KOHCTPYKTOPCKOM — pa®oTOM 1O  M3y4yeHHIO OCHOB
IIPOCKTUPOBAHMS MAIMH U MEXaHU3MOB.

OcHOBHBIMU 3aJja4aMH KypPCOBOTI'O IIPOEKTA SIBJISIFOTCS:

- 03HAKOMJICHUE C HAy4YHO-TEXHUYECKOU JIUTEPATYPOH 110 TEME KypCOBOTO IPOEKTA;

- U3YYCHHME U3BECTHBIX KOHCTPYKLIHMH aHAJOTMYHBIX MAalIMH U MEXaHU3MOB C aHAJIU30M HX
JOCTOMHCTB U HEIOCTATKOB;

- BbIOOp Haubosiee MPOCTOro BapuaHTa KOHCTPYKLMHU C YYETOM TpeOOBaHUI TEXHUUYECKOIO
3a/laHMs Ha IPOEKT;

- BBIIIOJIHEHUE HEOOXOJUMBIX PACUETOB C LENbI0 OOECNEYEeHUs 3aJaHHBIX TEXHHUYECKUX
XapaKTEPUCTHUK IPOECKTUPYEMOTO YCTPOUCTBA;

- BbIOOp MarepuaJoB M HEOOXOAMMOM TOYHOCTH M3TOTOBJICHMS JeTalleil M  y3J0B
MIPOEKTHPYEMOTO yCTPONCTBA, IEPOXOBATOCTH OBEPXHOCTEH, HEOOXOMMBIX JTOITYCKOB U TIOCAIOK,
JIOIIYCKOB U PACIIOJIOKEHUS;

- BBINIOJTHEHHE TpapuyecKoil YacTh KypCOBOTO NMPOEKTAa B COOTBETCTBUU C TPEOOBAHHSIMU
crannaptoB ECK/I;

- COCTaBJICHHE HEOOXOAUMBIX ONMCAHUI U MOSICHEHUH K KypCOBOMY IIPOEKTUPOBAHUIO;

- OBJAJACHHE TIpU KOHCTPYMPOBAaHMM COBPEMEHHOW BBIUMCIMTEIBHOW TEXHUKOH U
KOMITBIOTEPHOM TpadUKOi.

Ha o510l paboTe CTyA€HT Y4YUTCS NPOEKTUPOBaTh JeTald W Yy3/bl MAallMH OOILero
HA3HAYCHHS, TIOJyYaeT HABBIKM MPAKTUYECKOTO WCIIOIB30BAaHUSA 3HAHHHA, MPUOOPETEHHBIX NPU
U3yYeHUH (PU3MKO-MaTeMaTHYeCKUX M OOIIETEXHUYECKUX AUCLUIUIMH (MaTeMaTHKH, MEXaHUKH,
CONPOTHUBJICHUS MAaTEpPUAIOB, TEOPUM MEXAHM3MOB M MAIIMH, TEXHOJOTHMM KOHCTPYKLHOHHBIX
MarepuasoB, JONYCKOB U TEXHHYECKUX H3MEpPEHHH, depueHHsl, OCHOB KOHCTPYHPOBAaHUSA U Jp.),
00y4aeTcsi COCTABJIEHUIO PACUETHO-TIOSICHUTEILHOW 3alMCKU W 3alllUTe CBOETO MpPOEKTa Iepes
KOMHCCHEMN.

IIpy BBINOSHEHHMH NPOEKTA IO Kypcy «JleTanu MallMH M OCHOB KOHCTPYMPOBAaHHS», KaK
MIEPBOTO MPOEKTA, OCOOEHHO Ba)KHO, YTOOBI CTYJICHT OCBOWJI OIBIT MPOEKTUPOBAHUS, HAKOIIEHHBIN
B MAIlIMHOCTPOEHUH U oTpakeHHbIH B 'OCTax, HopMassax, peKOMeH1alusIX U Tp.

3HaHUS U OIBIT, IPUOOPETEHHBIE CTYJEHTOM IIPU 3TOM MPOEKTHUPOBAHUHM, ABISAIOTCS 0a30ii
JUI €ro JajbHeHIIel KOHCTPYKTOPCKOM padoThl, @ TaKKe JJIsl BHIITOJHEHUS! KypPCOBBIX ITPOEKTOB 110
CHELMAJIBHBIM JTUCUUIUIMHAM U JIUIIJIOMHOTO ITPOEKTA.

II. TemaTruka u copep;kaHue 3aJaHUN HA IPOEKT

Temarnka 3amaHuil COOTBETCTBYET IporpamMme Kypca «/letanu MamMH M OCHOBBI
KOHCTPYHUPOBAHMUSA» C YYETOM IpOrpaMM MpPEAIIECTBYIOIHUX KypCOB M B HEKOTOPOW CTEIECHH
CBsI3aHa CO CMELMATbHOCTBHIO CTYJEHTA. 3aJJaHUe COCTaBIsIETCA TaK, YTOObI CTYJIEHT MOT OCBOUTH
MPOEKTUPOBAHUE HAWOOJBIIETO YHUCIIAa OOLIMX DJIEMEHTOB MAallWH (Iepenad, coeluHeHuM, MyQdr,
MOJIIMITHUKOB, JIMTHIX, IITAMIIOBAHHBIX, CBApPHBIX, TOYEHBIX M Apyrux naetaineit). Ilpu stom
JKEJIaTeJIbHO, YTOOBI 33/1aHne ObUIO KOMIIJIEKCHBIM, T.€. COAEPAKaJI0 pa3paboTKy €IMHOTO MeXaHU3Ma
WIM MAIllMHBI, a HE Pa3pO3HEHHBIX Y3JI0B U JeTaneld. KoMmriekcHas TemaTuka 1o3BOJISIET U3ydarb
BOIIPOCHI CUJIOBOW U KHHEMATHYECKON CBA3U COCTABJISIONINX 3JIEMEHTOB, a TAKKE KOMIIOHOBKY 3THX
3JIEMEHTOB B €JUHOM arperare.

B HauGonbiieil crerneHu 3TUM TPeOOBAaHUSAM YIOBIETBOPSAIOT 3a/1aHUs Ha MPOEKTHUPOBAHUE
IIPUBOJIHBIX YCTPOMCTB TPAHCIOPTEPOB, KOHBEHEPOB, CMECUTENEH, NMUTATENEH U APYTUX CPEICTB
MEXaHU3allluK, a TaKXe MPUBOIOB CTAHKOB, TPAHCIOPTHBIX MamMH U T.I. CTyAeHT mosydaer y
KOHCYJIbTaHTa OJTHO U3 3a/laHUM, YTBEPKICHHBIX Kaenpoil.

3alaHuE CONEPIKUT:



a) HaMMEHOBaHME NIPOEKTUPYEMOI'0 MEXaHU3Ma C KPaTKUMU CBEIEHUSIMU O €r0 Ha3HAUEHUH;

0) NPUHLMIIHAIBHYIO CXEMy MEXaHHM3Ma, CONPOBOXKIAEMYI0 B OTAEJNBHBIX CIIydasx
MOSACHSIOMMMU (oTOrpadusIMU MEXaHU3Ma B LIEJIOM WIIH €T0 y3JI0B;

B) JlaHHBIC, HEOOXOMUMBIC [UISl PacyeTOB MexaHu3Ma (Harpyska, CKOPOCTH, CPOKH CITy»KOBI U
T.IL.);

I') JIONOJIHUTEIbHbIE TEXHUYECKUE YCIOBUA, COAEp)KALIMe CBEICHUS O CEepUHHOCTH
MIPOU3BOJICTBA, Ta0APUTAX, YCIOBHUAX paOOTHI, 00CTYKMBaHUS U T.1.;

1) yKa3aHHsl O TOM, IJI€ MOXXHO O3HAKOMHUTBCS C MOJOOHON KOHCTpyKIMel (aimbOoMm, atiac,
KypHaJbHasl CTaThs, KHUra, J1a0oparopus, ieX, BUTPUHBI YepTexei u Gpotorpaduii u T.11.);

€) NepevnCIIeHUe JIUCTOB POEKTA C YKa3aHUEM, YTO Ha HUX JIOJDKHO OBITh pa3paboTaHo.

[Tpumeuanue: VY37bl, MOUIEKALIME KOHCTPYKTHBHOH pa3pabOTKe, yCTaHABIMBAIOTCS
KOHCYJIBTAHTOM I10CJI€ 9CKA3HOTO IIPOEKTUPOBAHUS MEXAHU3MA B LIEJIOM.

II1. O0beM u coneprkaHue MPOEKTA

[TpoekT BeImonHseTcs Ha 3-4 muctax ¢popmara Al mo 'OCT u comepxurt:

1. Yeprex obuero Buaa — 1 jucr.

2. UYeprexu y3noB — 1-2 nucra.

3. Paboune ueprexxu geranei — 1 mucT.

Hanpumep, npoexT npuBoja TpaHCIOPTEPa MOXKET BKIIOUATh:

Yeprex od1ero suaa — 1 guct.

[lepenaua 3yOuaras uinu yepBsdHast (peLyKTop) — 1 JHCT.

PaGoune ueprexu neraneit — 1 aucT.

Pama wnu romira — 1 aucr.

[IpuBomHOW OapabaH WM 3BE3IOYKH TPAHCIOPTEpa C BajJOM M OMOPAMH WU

HecTaHAapTHas My(Ta, BapuaTop, HaTsLKHOM POIMK, IIeNHas rnepeiada u T.00. — 1 JIHCT.
[Ipumep TtumoBoro mnpoekra naH Ha ¢ur. 1-6. K mpoekty mnpuiaraercst pacdeTHo-

MOSICHUTEJIbHAS 3aMHCKa.

akrownE

IV. CamocTosiTesibHAs paGoTa CTYIeHTA U KOHCYJIbTAIUM MpPenoaaBareis

[Tpu pa3paboTke mpoeKTa CTYAEHT JOJDKEH HPOSIBIATH MaKCUMyM CaMOCTOSITEIBHOCTU U
TBOPYECKOW WMHHUIMATHBBI B YacCTH BbIOOpa BapUaHTOB KOHCTPYKIUH, €€ pacuera, rpaduyeckoro
odopmIieHus U T.II.

®dororpaguu, KOHCTPYKTHBHBIE CXE€Mbl M THUIIOBbIE KOHCTPYKIMM HE  JIOJKHBI
paccMaTpuBaThCsl Kak HEM3MEHseMble 00pa3libl, MOAJEKAIIe CIENOMY KOMUPOBAaHUIO, OHM JIUIIb
MIOMOTalOT CTYJEHTY OCBOUTH ONBIT NMPOEKTHUPOBAHMS U Ha OCHOBE ATOrO ONBITa CO3JaTh CBOIO
KOHCTPYKIIUIO, YAOBJIETBOPSIONIYIO TPeOOBAHHIM 3aJaHUS.

Tonvko camocmosmenvHo U MEopYecKu padomarowuii cmyOeHm modcem npuoobpecmu
2nyOoKUe 3HAHUA U ONbIM NPOEKMUPOBAHUS U XOPOULO 3AUUMUMb CEOU NPOEKM.

CamocrosiTenbHasi paboTa CTyA€HTAa HaJ MPOEKTOM CHCTEMaTHUYeCKH KOHTPOJIMPYETCS U
HaIpAaBISAETCS MPENOAABATEEM-KOHCYIbTaHTOM. CTYNEHT IOJDKEH SBISITbCS Ha KOHCYJBTALMIO,
uMest Ipu cebe 4eTKo OPOpPMIIEHHOE 3a/laHre Ha MPOEKT M BCE BHIINOJHEHHBbIE UM pacueTHBIE U
rpaduyeckue paboTel. Koncynbmayuu npo6oosamcsi monvko Ha OCHOGe pabomvl, CamoCmOsmenbHO
gvinonnennou cmyoenmom. KOHCyIbTaHT MpoBepsAeT paboTy CTyleHTa, IOMOraeT eMy pa3o0parbcs
B HESICHBIX BOMNPOCAX, /Ja€T COBETHI U yKa3aHHs IO YIYYLIEHUIO KOHCTPYKIHUH, M0 rpaduyeckomy
o OpMIIEHUIO YepTEXKEN, a TAKXKE YTBEPIK1aeT 3aKOHUEHHBIE ATalbl IPOEKTHPOBAHUS.

Kputnueckuii paz6op paboThl cTyAeHTa Ha KOHCYIBTAIlMM IOMOTAET €My OCBOMTH METOIUKY
U OTIBIT MPOEKTHUPOBAHMUSL.

Jlng paciimpeHHsl TEXHUYECKOTO KPYro3opa CTYAEHT AOJKEH MHTEPECOBAaThbCsS MPOEKTaMU
CBOMX TOBApHILEH, a TAK)KE CIIYIIAaTh KOHCYJABTALIMHU 0 3TUM MpoekTaM. KoHCcynbTamus no npoexkry
npoBonutes B niepuon ¢ 7/l mo 7/V, no pacnucanuto kadenpsl. CTyaeHTbI, HE BBIIOIHUBIINE WU
HE 3aKOHUMBIIHNE MPOEKT B YKa3aHHBIA CPOK, JIMILIAIOTCS IUIAHOBOW KOHCYJBTAllMM U 3alUIIAIOT
CBOM MPOEKT Nepe]] crielnaibHON KOMUCCHEN MM BBIIOJIHSIOT (3aKaHUMBAIOT) MPOEKT B OOBIYHOM
MOPSAJIKE B CIEAYIOIIEM CEMECTPE.



V. OTanbl NpoeKTUPOBAHUS U CPOKM BbINOJHEHHS NMPOEKTA
1. OcHoBHBIE 3TaNIbI PA3PA00TKN KOHCTPYKTOPCKOH TOKYMEHTAINH

B coorBerctBum ¢ 'OCT 2.103-68 «Cramuu pa3pabOTKW» MPEIyCMOTPEHBI CICIYIOIIHE
ATanbl pa3pabOTKU KOHCTPYKTOPCKOM TOKyMEHTALUU:

- TEXHUUYECKOE MTPENTIOKECHUE;

- CKU3HBIN POEKT;

- TEXHUYECKHUM IIPOEKT;

- pabouasi KOHCTPYKTOpPCKasi TOKYMEHTaIHSI.

OrpaHn4eHHOCTb BPEMEHHU, KOTOPOE OTBOAMUTCSA HA BBIIIOJIHEHHWE KYpPCOBOIO IIPOEKTA, HE
MO3BOJISIET pean3oBaTh mpoiecc pa3padbotku B coorBercTBuM ¢ ['OCT 2.103-68. IIpu xypcoBom
MPOEKTUPOBAHUHU TIPUXOJUTCS OT/IEIbHBIC dTAIbl MPOSKTUPOBAHUS COBMEIIATh U COKpaIIaTh 00beM
pazpabaTbiBaeMOil TOKyMEHTALIUU.

Ha ocHoBaHu#M 3CKHM3HOTO MPOEKTa, C YYETOM BHECEHHBIX NPH JalbHEHIIeH mpopaboTke
yTOUHEHUH W M3MEHEHMI, Ha JIMCTE BaTMaHa KapaHJAIIoOM JHOO Ha KOMIIbIOTEPE BBIMIOIHSAETCS
yepTex o6imero Buaa ycrpoiictBa. Ha ueprexxke obmiero Buja JAOKHBI OBITH BCE HEOOXOIUMBIE
MPOEKIMH, BUJBI, Pa3pe3bl W CEUEHUS, MO3BOJSIONIME IOJYYUTh MOJHOE IMPEICTaBICHHE O
KOHCTPYKIIMM U IPUHLIUIIE pabOThI pa3pabOTaHHOTO YCTPOUCTBA.

Kpome ueprexka oOiiero Buja CTYACHTHI BBHINOIHSIOT pabouue W cOOpOUHBIE HYEPTEKH
JeTajiell ¥ y3JI0B, OrOBapUBAEMbIX B 33JIaHUU Ha KYpPCOBOE IPOEKTUPOBAHUE.

Bce pacuetsl, onucanus U NpUIOkKeHUsS] 0QOPMIISIIOTCS B BUJAE PACuETHO-TIOSICHUTENIbHOM
3aIUCKHU K KYPCOBOMY ITPOEKTY, KOTOpas BeimonHseTcss B coorBercTBuu ¢ [OCT 2.105-95.

1-i1 aTan — moxGOp MaTEPUAIIOB MO 3aJaHHIO.

CTyneHT 3HAaKOMHUTCS C KOHCTPYKIMSMH, IOJOOHBIMH 3aJaHHOH, MO y4yeOHUKaMm,
CIpaBOYHMKAM, arjacaMm, alb0oMaM, BUTPHHAM THUIIOBBIX MPOEKTOB, JKCIIOHATAM M CTEHJaM,
pacrnojoKEHHbBIM B 3aj€ NPOEKTUPOBaHUS JeTaneld MamuH. BecbMa jkenarenbHO OCMOTPETh
MPOEKTUPYEMYIO0 MAalIMHY WM TMOAOOHYI0 €i, pa3biCcKaB ee TIae-Tn0o Ha CTpoHKe, B IEXY,
naboparopuu # T.11. [Ipu 3TOM HEOOXOIMMO /1e1aTh 3apUCOBKH, 3aMCH U TIp.

Ha ocHoBe coOpaHHOro Marepuana yTOuHseTCs mpeaiaraeMas 3alaHieM cXeMa MeXaHu3Ma,
a TaK)Ke HaMeyaroTCs AIEMEHThl KOHCTPYKIUH Y3JI0B.

2-11 aTan — 3CKU3HOE NMPOEKTUPOBAHUE MEXaHU3Ma B 1IEJIOM.

Ha »stom »srtane omnpenensercs mnoTrpeOHass MOIIHOCTh 3JEKTPOJABHUIraTesis, BbIOMpaeTrcs
NIEKTPOJBHIaTENb, ONpeeNseTcs oblee MepeaaTodHoe YnucIo MexanusMa . OfIee MepeaToaHoe
YHUCIIO PACIpENessieTcs] MEeXAY OTAEIbHBIMU IepefadaMM, €cClid HMX HECKOJIbKO (Hampumep,
peMeHHas U 3yOuaras, LenHas M uepBAYHas M T.II.). 3areM MpPOU3BOIATCS IEepBbIE
MIPOEKTUPOBOYHBIE pacueThl OCHOBHBIX IapaMeTpPOB Imepenady (MEeXIEHTPOBbIE PACCTOSHMUS,
JMaMEeTPbl U IIUPHUHA 3y0UaThIX Kojec, MIKKUBOB U T.II.), moaOuparorcs My(dTsl U rnp. OJHOBPEMEHHO
C 3TUM pa3pabarbiBaeTcsd (Ha MWIIMMETPOBOM Oymare) 3CKu3 (CXeMaTHMYeCKHH uepTex) oOIero
Buga mexanm3ma B Macmrabe ymenbiieHus mo ['OCT (cdur 8). Ilpu sckuzHoil mpopaboTke
MIPOBEPSIETCS] PALIMOHAIBHOCTh IPEIBAPUTENBLHO MPUHATHIX KOHCTPYKUMH U pa3MepoB y3JO0B U
JeTangeil ¢ TOYKM 3peHUs UX KOMIIOHOBKM B MexaHHu3Me. [Ipu 3TOM MoXKeT ObITh BbISICHEHA
HE0OXOMMOCTh HCIIPABJICHUS IEPBOHAYAIBHBIX pAcyeTOB M HAMEUYEHHBIX KOHCTPYKTHUBHBIX
pelieHnii B CMBICE paclpeneneHuss OoOIIero IepelaToyHOro 4Yucia, BblOOpa Mmarepuaiga H
TepMooOpabOTKK JuIsi 3yOuaThbIX KoOJIEC, pAcMOJOXKEHHs Oceld BajloB B Iepenade, BbIOOpa
OBICTPOXOJHOCTH 3JIEKTPOABHUIrareist W T.II. DCKU3 OOIIEro BHJA MEXaHW3Ma HCHpAaBISIETCA U
nopabarbIBaeTcs Mo Mepe NpopadOTKU KOHCTPYKIIUHU OTAEIbHBIX Y3JI0B.

3-i1 3Tan — 3CKU3HOE M TEXHUYECKOE MPOEKTUPOBAHUE Y3]I0B MEXaHU3MA.

[TpoekTrpoBaHuE y370B MPOU3BOIUTCS HA OCHOBE MPEIBAPUTENILHBIX PACUETOB U 3CKHU3HOTO
gyepTeka oOIero Buja Mexanu3ma — (CM. 2-i Jrar).

OOBIYHO peKOMEHIyeTCsl pa3padaTbiBaTh KOHCTPYKIIMIO Y3JI0B B CIEIYIOLIEM MOPSIIKE:

a) peayKTOp WM KopoOKa mepesad,

0) Bapuarop, peMeHHasi WU Jpyras nepeaada, €Ciid OHa UMEeTCsl B MEXaHU3ME;
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B) OapabaH WM 3Be3/109Ka C BAJIOM, OITOpaMH U My(TOH;

T) IJIUTa UK pama.

[TpoexTrpoBaHne Ka)XIOTo y3ja HAYMHAETCS C pa3pabOTKH 3CKU30B HAa MUJUTUMETPOBOM
Oymare, 4yTo o0JIer4aeT BblUepUYUBAHUE U KOMIIOHOBKY OTJI€IbHBIX MMPOEKIUi1, pa3pe30B U T.II.

B npoexTte «/leTanu MammH ¥ OCHOBBI KOHCTPYHPOBAHH», KaK NMIEPBOM IPOEKTE CTYICHTA,
HE MMEIOILIET0 HaBBIKOB MIPOEKTUPOBAHMUS, pa3pabOTKe 3CKU30B yiensercs 0ojbinoe BHUMaHue. Ha
ACKU3aX MpOopadaThIBalOTCA BCE MOAPOOHOCTH KOHCTPYKIMH B COOTBETCTBUHM C OCHOBHBIMHU
TpeboBaHUsAMHU, TiepeunciaeHHbIME B pazaenax VI u VII. Cioegyer cTpeMuThcs K TOMY, 4TOOBI
ACKU3bl HAa MHJUIMMETPOBKE 1O CBOeMY rpadudeckoMy O(OpMIIEHHIO ObUIM OJIHM3KM K JIHUCTaM
TEXHMUYECKOTOo MTPOEKTa Ha BaTMaHe. B mpoliecce 3CKU3HOr0 MPOEKTUPOBAHUS orpeaenseTcs: popma
M3JIeTUsl W €ro pa3Mephl MYyTeM pacyeToB, HCMONb30BaHUs HakoruieHHoro ombita (I'OCTsi,
HOpMaJM, PEKOMEHJIAuu ¢ T.I.), a TaKkkKe MO0 KOHCTPYKTHUBHBIM U TEXHOJOTUYECKUM
COOOpaKCHHSIM.

Pacduer He MOXXeT BBIMONHATHCS 0€3 BBIYEPUMBAHUS JETajeil M y3/10B, OO TONIBKO U3
gepTexa MOXKHO IMOJIYYUTh pa3Mepbl, HEOOXOAMMBIE ISl pacueTa (HarmpuMmep, PACcCTOSHHUS MEXKIY
OloOpaMHu Baja, MECTa MPUIIOKEHHsI Harpy30K | T.II1.). [IlepBble MPOEKTHBIE pacyeThl SIBISIFOTCS, KaK
MPaBUJIO, YIPOIIEHHBIMH M TNPHOMMKEHHBIMA. OKOHUYATEIbHBIN pacyeT BBHIMONHACTCS B (opme
MIPOBEPOYHOTO JJIsl TaHHOU (YK€ MPUHATON) KOHCTpYyKUUHU. M3 Takux pacyeToB, 0OOCHOBaHUU U
OOBSCHEHHMI IOCTENEHHO (HOPMHUPYETCS YEpHOBAas PACUCTHO-TIOSICHUTENBbHAs  3amucka (CM.
paszzgen X).

[Tocne oScku3HOW TPOPaOOTKM M YTBEPXKACHUS €€ Yy KOHCYJIbTaHTa, YEpTeX Yy3Ja
odopmiiseTcs Ha BaTMaHe B TOHKHX JIMHUSX. [Ipy 3TOM npocCTaBisioTCs Bce HEOOXOIUMBIE pa3Mephbl
U cocTaBisiercst cnernudukanus. [Iman pacroiokeHus MPOeKIHi, CCYSHU U pa3MepoB Ha JIUCTE, a
Takke MacimTad yMEHBIIEHHsS BCIOMOTATENbHBIX MPOEKLIUNA U BUAOB OIPENEISIOTCS Ha OCHOBE
ACKHU30B.

4-i1 oTan — pa3paboTka pabounx yeprekeit aeraneit (cm. pasmen VIII).

5-i1 aTan — pazpaboTka yeprexa oOIIero Buja MexaHu3Ma (B TOHKUX JIMHHAX) (CM. pasen
1X).

6-i1 aTam — okoHUarensrHOE odopMiIeHHE (00BOIKA) BCEX YSPTEKEHW U COCTABIICHUE YHCTOBOU
pacyeTHO-MOSACHUTENHHON 3aIMCKH.

2. JHepro-KMHeMATHYECKHUIl pacyeT MPUBOAA U BHIOOP dekTpoaBurares [1,5,7]

HcxonHble faHHbIE: (TapaMeTphbl BBIXOHOTO Bajla MPUBO/Ia — U3 TEXHUYECKOTO 3aJJaHus).

BapuaHTsr:
a) Feux, KH; Viux, M/C; Dgrix, MM; y, Tpa.;
6) TBLIX, HM, N sex, MI/IH_l;
B) TBLIX, HM, (BpIX, (C():ﬂ' I’l/30)

Onpenensercs:

1. MomHOCTh Ha BBIXOAHOM Bajly IpUBOAA, KBT

1~a) Pryrx=Fsurx Vi,

16) PBLIX:TBLIX nBLIX/9550;

1.B) Pyux=Tsux Wsix/1000.

2. Koaddunuent nonesnoro aevictsus (KII) npuBona #o=ni#n2#3...nj (TO4HOCT — 2 3HaKa
II0CJIE 3aATON), TA€ #7j — OpueHTUpoBouHble BeanuuHbl KIIJ pa3nuyHbIX BHJOB MEXaHMYECKHX
nepeaad v OTACIBHBIX 3JIEMEHTOB IpuBoja (Tadm. 2.1).

Jlns mpusoma (puc. 2.1) 70=#pew Hxomms® Huun® Huems® 1 nomm,

IIpn onpenenennn no pekomenayercs KIIJ[ oTnenbHBIX mepenad M 3I€MEHTOB NPHUBOAA
pa3Memare B MOPSAKE MEpelaud MOMEHTa OT 3JIEKTPOJABMIrareisi K BBIXOAHOMY Bajly IPHBOAA,



IPYIIIUPYS UX IO OTAEIbHBIM BaJIaM.
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Puc. 2.1 Cxema npuBona (0603HaYeHHS U UHACKCHI):
1,2,3,4 — Banbl npuBoaa (1 — BXomHOI; 2,3 — MPOMEKYTOUHBIE; 4 — BBIXOIHOH )

A — DIeKTpOIBUTATETh (mHACKC — 911.)
b — nepenaya KTuHOpEMEHHAs (mHACKC — pem.)
B — nepenaya koHUYecKast 3aKpbITas (MHAEKC — KOH.)

I’ — nepeaava MUIHHAPHUYECKAs 3aKphiTast (MHICKC — IIHJI.)
/[ — TOAIIMITHUKOBBIN y3€ll (MHACKC — TO/III.)

E — 3Be3/ouka 1enHoi nepeaadu, OTHoCsImasAcs K paboueit MalinHe, KoTopasi He
BXOJIUT B COCTaB MPHUBOJIA;

/K — pama npuBozna;

Fesx, Veex, Desx — 3a/1aHHBIE TapaMeTphl BBIXOHOTO Bajia (Bajia 4), clenyonue u3
TEXHUYECKOTO 33JaHUsl Ha IPOEKTHUPOBAHUE.

3. PacueTHas MOLITHOCTH 3MEKTpoBUTaTENS, KBT

Pa}:[pzpsux/ no

4. YactoTa BpallleHUs! BBIXOJHOTO BaJia, MuH !

4.3) n Bmx:60'103 VBLIX/( ﬁDebzx);
4.0) N pux=(M3BECTHA);

5. Ha ocHOBaHMM pPEKOMEHAYyEeMbIX mMin M Mmax BEIMYMH NEepelaTOuHBIX YHCeN u JJIsd
Pa3IMYHBIX BUAOB MeXaHMYECKUX mepenad (Tabm. 2.2) ompeneisioT peKOMEHAyeMoe min U max
IIepeJaTOYHOE YMCIIO IIPUBOIA

’ B ’ ’ ' .
Homin = Himin¥2min¥3min--- Hjmmr



r — r r '
Homax = HimaxH2maxH3max-- - Hjmax'

6. PacueTHast min ¥ max 4acToTa BpAIeHHs Bala IEKTPOIBUIATENs, MUH

—_ r .
na,npmm — NpnxHomins

— r
na,npmax - nEHXH{JmaX'
7. To karasory (ctp. 459, [5]) BEIOUPAIOT JIEKTPOJBUTATEIb U3 YCIAOBUM: Poy > Poyp;

Nsx p min < Moy < Ny p max;

(THTT BTEKTPOABUTATENS, Poy, Nox, Tmax/ Tnom, pasmMepsi).

8. JleficTBUTEIBHO 00IIee MEPEAATOUHOE YKCIO MPUBOIAA U0=Ny/Nepx (TOUHOCTH — 2 3HAKA
MOCJIE 3aIATON ).

9. JleficTBUTENBbHBIE TIEpEHATOYHBIC YHCIIA TepeJad NpUBOAAa  BBIOMPAIOT  TakK
H; & H],Hp; & H),H3 & Hj,..., 9TOOBl Uo=U1 U2 U3...Uj (TOYHOCTh — 2 3HAKA IOCIE 3aIlsiTOM)
(TIpy BBITIOJTHEHUH PEKOMCHJIAIIMH 10 Pa3/IelICHUIO MMePEeIaTOYHbIX YUCEeN IS OTACIbHBIX CTYIICHEH
MpHUBOAA U pexykTopa (Tadin. 2.3 u puc. 2.2).

s mpuBoma, cxema KOTOpOTrO TpejacTaBieHa Ha puc. 2.1, yKa3aHHBIE IapaMeTphl BaJIOB
MIPEACTABICHBI B TA0I. 2.4.

10. IlpeaBapuTenbHO ONpPENENAIOT TUAMETPHl BajOB IMPHUBOAA M3 pacdyeTa TOJIBKO Ha
Kpy4Y€HUE MPHU OHMKEHHBIX TOIMMYCKAEMBIX HAMPSIKEHUSIX, MM

dean; = Y103 T;/(0,2[7])(j=1, 2, 3...),

e [1]=(20+-30) MIla — pana Bcex BajloB (KpoMe 4YEpBSIKOB (MEHBIIHWE BEIMYMHBI — JJIS
OBICTPOXOTHBIX BaJIOB, OOJBIINE — JUISI THXOXOHBIX BAJIOB);
[t]=(10+12) MIla — ny151 4epBSKOB.

[MonyueHHbIe 3HAUCHUS Upanj OKPYIISIOT JIO OOJBIINX HENBIX BEJTHMYMH, OKAHUMBAOIIMXCS HA
0 nim 5,0 Mm.

PexomentyeTcst BBITOTHATH B TIOPSIKE OOPAaTHOM WX PasMENICHHIO B MPUBOJE (HaYMHAS OT
BBIXO/IHOTO Baja).

(ITocnennelt paccunThiBa€MOM) Mepeiauu, B CBA3M ¢ YTOUHEHHEM €€ MepelaTOuHOro YKca,
PEKOMEHIyeTCsl KOPPEKTHPOBATh MEPEAATOYHOE YUCIIO MOCIEAYIOIIeH pacCUNTHIBAEMOH Mepesiau 1
coepxaHue ctoaouoB N u 7 tadi. 2.4 Tak, YTo HEe ObLIO U3MEHEHO Lo IPUBO/IA.
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Puc. 2.2 PekoMeHamu o pacupeaesieHUI0 NePeIaTOuHbIX YUCET
Ui 2- 1 3-CTyNEeHYaThIX HUIMHIPUYECKUX PELYKTOpOB [1,5]



Tabmuna 2.1

OpuentupoBounsbie 3Hadenns KI1/] nepexay u aiementoB npusoaa x [1,2,3,5,7]

[Tepenaun wim 3JIEMEHTBI TPUBOAA 3aKkphITHIC OTKpBITHIC
Hununapudeckue 3y0uarbie nepeaadyn 0,95...0,98 0,92...0,94
Konunueckue 3yOuarpie iepenaqan 0,94...0,97 0,91...0,93
YepBsauHbIe TIEpeady ¢ YUCIOM 3aX00B
YyepBsKa 71
- HecamoTopmo3sue z1=1 0,68...0,72 0,52...0,62

21=2 0,73...0,78 0,62...0,72
71=4 0,78...0,84
- caMmotopMo3sme  z1=1 0,45 0,40
[InanerapHbie nepegayn cm. 13.10.1 -
LemnHbie epenaun 0,94...0,96 0,90...0,92
OpUKIIMOHHBIC TTepeadn 0,88...0,94 0,70...0,85
PeMenHsbie nepenaun 0,93...0,95
- KJIMHOPEMEHHBIE, TTOJUKIMHOPEMCHHBIE,
3y04areie
- INTOCKOPEMEHHBIC 0,94...0,96
[MogmmmHNKY KaveHus (o1Ha mapa) 0,990...0,995
[ToamumHUKY CKOJBKEHMsI (OHA TIapa)
- JKUJKOCTHOTO TPCHHSI 0,990...0,995
- MIOTYKUJKOCTHOTO TPEHUS 0,975...0,985
MydTs 0,98...0,99

KIIJI nepenau npeacrasnensl 6e3 yuera KII/l moammnHUKOB.




TaGmuna 2.2

PexomMeHyeMble 3HAYEHHS MEPeIATOYHBIX YHCe] M OHOCTYeHYAThIX mepenad [1,2,5,15]

[Tepenarounoe 4ucio
Bun nepenaun
pEKOMEHyeMOe max

3aKkphIThIE

- UITMHAPUYECKUE

- OBICTPOXO/IHBIE CTYIICHH 3,1...50 8

- TUXOXOJHBIE CTYIICHU 25..4,0 6,3

- IEBPOHHBIC 3,0...5,0 8

- KOHHYECKHE

- IpsIMO3yObIe 2,0...3,0 5

- KOCO3yObIe 4.0...6,0 7

- IUTaHETapHbIe cMm. 13.10.1 -
UepBsuHbIE C YUCIOM z1=1 28...50 80
3aX0I0B qepBﬂKa* 22=2 14...40 60

21=4 8,0...30 40

OTKpbIThIE

- IWJIAHJIPUYECKUE 4.0..7,0 12

- KOHAYECKHE 3,0...5,0 7
KnuHopeMeHHbIe, MOTUKINHOPEMEHHBIE,
3y04areie 2,0..5,0 7
[TmockopeMeHHbIS 2,0..4,0 6
[emanie 2,0..5,0 7

Buumanwme! CTaH,[[apTHBIe SHAQUCHUA NCPEHATOYHBIX YHUCCII HUCIOJB3YIOTCA HPU HNPOCKTUPOBAHUN

PEIYKTOPOB CEPUIHOTO U MACCOBOTO MTPOM3BOJICTBA.

Tabmuma 2.3

PeKOMeH)]yeMBIe SHAYCHUA NePeaaATOYHbIX YU CEJ A MPUBOAOB U
MHOTI'OCTYIICHYATBIX PEAYKTOPOB

OnHocTyneHYaThle PeayKTOPbI U Nlepeiadn

(Tabm. 2.2)

HunmHapuyeckue peayKTophl: 2-CTyleHuaThie

pa3BepHyTas cxema
COOCHas cucTeMa

u0=7,0...45 (uomax < 55) (puc. 2.2)
(41> u2; Yod1 < Yhd2)

u, ~ 0,88,/n,
M, ~ 0,95, /1y

3-cTyneH4arbie

116=30...200 (ttomax = < 300) (pric. 2.2)
(1> 12> u3; Wod 1 < Wod 2< Ybd 3)

MHOI'OCTYTICHYATbIC

U0 =U1 U2 U3...
(1> u2> u3...; Yod 1 < Wod 2< Wpd 3...)

Konnuecko-ManHApuIecKrie peayKTOPHI:
2-CTynieHYaThie
3-cTyneHvarsie

u0=6,3...31,5(Mpy < Hpy; Uy = 1,1,/Hg)
Uuo :20160 (HI'IK < Hl'l].l,l; Hl'l].l,l = Hl'lll,Z)




UepBsuHbIE PEAYKTOPBI: OMHOCTYIICHYAThIC 10=8,0...80
2-CTyneHYaThIe 10=100...4000

[puBox ¢ UCTIONB30BAHUEM PEMEHHOM NEPeIaYu U | Unp= U

KOHUYECKO-IIIIHHApUIecKoro penykropa (puc. 2.1) | um=~0,8 uny

JAByxcTynenuarbie peAyKTopbl. PazouBka Uy mo crynensm [1,5]

Tab6muna 2.4

Penyxrop [Iepenarounoe uncio
Pexomennyemeie - -
Tun Cxena (IPEEMBHDIE) Upes OBICTPOXOAHOM THUXOXOJTHOM
CTYTIEHH Up CTYTICHH Uy
JAByXcTyneHn4aTsIii g
UWJIMHIPUYECKUH, ” s % k 1/}
BBIIIOJIHEHHBIH 110 i 12,5...
Pa3BEpHYTON cxeMe I o5 (1,1..1,2) Upeo
| (7.1... U U
VA ...40)
i
JIByXCTymeH4aThIi 458 dr
[WIMHAPHYECKHI C "‘"“T’ ;Ti ij_""""h'i s
Pa3aBOCHHOU | INELNLES Sy
THXOXOHOM CTYIICHBIO Q_L;_‘ l
]
T =l jxzf |
—i—il
258 M: 125...
25, (1,1..12) Uy
C pa3aBOEHHO Yr T ‘:"‘f__ 358 ...40) peo B
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CTYTIEHBIO { ‘
JIByXCTyneHuUaThIi
MWIAHAPUYIECKU T
COOCHBII C BHEITHUM 12,5...
3alCIIJICHUEM .224 u
’ T —ped.
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...40)
C BHYTPEHHHUM 0
3aIerIeHneM ! ~x {__.;,
i 125...
E"_/ED I .20 T U
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OO01mme TpedOBaHUS 10 MPOPA0OTKE KOHCTPYKUMH U 0pOPMJIIEHHIO JIUCTOB NMPOEKTA
1. IlpopaGoTka KOHCTPYKIUH

[Tpu mpopaboTKe KOHCTPYKIIMKA HEOOXOAUMO MOMHHTH, YTO B KOHCTPYKTOPCKOM paboTe HET
Mmenouei. TompKO TIIATETPHO W BCECTOPOHHE OTpabOTaHHAs KOHCTPYKIMS MOXET OBITh
paboToCoCcOOHOM 1 SKOHOMUYHOM.

Oco00e BHUMaHUE YIEINSAETCS MPaBHUIILHOMY PEIICHHUIO CIISTYFOIIUX OCHOBHBIX BOIIPOCOB:

a) BBIMOJIHEHNE TEXHUYECKHUX YCIOBUH 3a/1aHUsL.

0) coOroieHe TAPMOHUYHOCTH KOHCTPYKIIMH 0 pa3MepaM y3JIOB U JIETalIei, 1Mo 3amacam
MIPOYHOCTH, 110 TOJITOBEYHOCTH U T.II.

B) TMpaBWJIbHAs palMOHAIbHAS KOMIIOHOBKAa Y3JIOB W JeTajei, oOecreynBaromas
HaMMEHBIINE TadapuThl, yI00CTBa COOPKH, PETYIMPOBKH U OOCITYKUBAHUSI.

r) 0OOCHOBaHHBIM BBIOOP MarepUaoB M TEPMHUYECCKON 00pabOTKH, 00ECICYHBAIOIIUI
CHIDKCHHE Beca W3JIeNUsl, pacxona ACQHUIMTHBIX MaTepHalOB, CTOMMOCTH KOHCTPYKUWH. Jlis
W3TOTOBJICHUS JIETaJICH, KOTOpBIC SIBISIOTCS PEHIAONMMH B OINPENCICHUU rabapuToB M Beca
u3zenus (HarpuMep, 3y0uarbie Koeca peayKTopa), CiaeayeT IIMPOKO MCIONb30BaTh JIETHPOBAHHBIC
Y TJIaBHBIM 00pa30M JICHICBbIC MaJIOJICTUPOBAHHBIC CTAJIM, a TAKXKE YITPOUHSIONIYI0 TEPMUUECKYIO U
XMUMHUKO-TEPMHUECKYI0 ~ 00paboTKy  (yaydlleHWe, IIeMEHTAlHs, 3aKajka, a30TUPOBAaHME,
[IUAaHUPOBaHUE U T.I1.). CJeayeT MUPOKO MPUMEHSThH TIACTMACChI, MOIU(PUIIUPOBAHHBIC YyTYHBI U
ApyTHUe MPOrPECCUBHBIC MAaTEPHAIIBI.

1) HA3HAYCHHUE TEXHOJIOTMYECKUX (OPM JeTalei.

€) 000CHOBaHHOE HAa3HAYEHUE [OMYCKOB, IMOCAJOK M KIACCOB YHCTOTHI IOBEPXHOCTEH
JeTaJIH.

2. I'paduueckoe opopmiienne JUCTOB MpoekTa (pur. 1-6) 10KHO OTBEYATH CIEAYIOIINM
TpeOOBaHUAM:

a) BCE YepTEeXKH BBIMOJIHAIOTCS KapaH/IallloM WM Ha KOMITBIOTEPE.

0) rpaduyeckoe odopMIIEHHE TPOEKTa TOKHO COOTBETCTBOBATh CYIIECTBYIOIIUM
YEepTEeXKHBIM CTaHAApTaM: pa3jInyHas TONIIMHA KOHTYpHbIX (JlomyckaeTrcs TONIIMHA KOHTYPHBIX
muHuil B npexaenax 0,5 £ 0,8 MM), MYHKTUPHBIX, IITPUXYIOIIUX U Pa3MEpPHBIX JIMHUNA, YETKUE U
MPaBUJIbHBIE COMPSDKEHMsI, YeTKas MPOCTaHOBKAa pa3MEepoB, YEeTKHE Haanmucu U T.0. Hymeparus
Jetaned, mTamn U crneurdukanus BHIIOIHSIOTCS 1o (opme, npuHsaTol kadenpoit (pasmen VI,
nyHKT 3 u ¢wur. 1-6).

B) KOHCTPYKIHS BCEX Y3JIOB M JETajiei, 3a MCKIIOUYeHHEM OOIIEero BHIAa U B OTICIBHBIX
cllyyasix IUIMTHI (pambl), BbluepuyrBaeTcss B Macimrade 1:1, Tak kak B IEpBOM MPOEKTE CTYAEHTY
TPYIHO OIEHHUTH (POopMy M pa3Mepsl JeTaieil (Y370B), BEIUEPUYCHHBIX HE B HATYypPAIbHYIO BETHUUHY.
Ecnu obuue rabapuThl U3/1e11s 3aCTaBISIOT BHIUEPUMBATH OTJENIbHBIE POEKIIMK B YMEHBIIEHHOM
Maciurade, To o0s3aTesibHa MpopaboTKa OCHOBHBIX MECT KOHCTPYKIMH B MaciiTade 1:1 ¢ momoribio
ceyeHMi, pa3pe3oB u T.I. (dur. 2 u 4). Menkue 31eMEHTHl KOHCTPYKLUH, TpeOylolMe MoKa3a
(hOpMBI ¥ IPOCTAHOBKH Pa3MEPOB, BEIYEPUMUBAIOTCS OT/ICTHLHO B YBEIMYEHHOM MacinTaoe (¢wur. 2, 3,
5, 6).

') YepTexHas MpopaboTKa KOHCTPYKIMH JOJDKHA OBITh JOCTAaTOYHO ITOJIHOW M COJEepkKaTh
HEOOX0IMMOE YHCIIO0 MPOEKIMHA C pa3bsICHAIOUIMMH BUJAMU, CEYCHUSIMH U pa3pe3aMu.

YepTrexxk MOIKEH TMOJHOCTHIO OMNPENeNiaTh KOHCTPYKIMIO. OTHUM W3 KPHUTEPUEB MOTHOTHI
YepTeKHON NMpopabOTKU y3Ja SBISIETCS BO3MOXKHOCTH INPOBEACHUS TOJHOW JETATUPOBKU 3TOTO
y3ia.

1) KaXIbI JUCT MPOEKTa JOJDKEH OBITh 3aIOJHEH JOCTaTOYHO IUIOTHO, HO HE B ymIepO
sacHOCTH dYepTexa. Crenyer CTPEeMHUTbCS BIOXKHUTH MAaKCUMyM COJEpXKAaHWS B MUHMMYM JIMHHUNA
qgepTexa.

€) Ha KaXIOM YepTeke JOJDKHBI ObITh YETKO MPOCTABJIEHBI BCE HEOOXOAMMBIE pa3Mephl U



HAnMCaHbl MACMOPTHBIC XAPAKTEPUCTUKH H3ACTHUS, a TaKkKe O0COObIE YCIOBHS, OTHOCSIIHECS K
cOopKe, peryaupoBKe, cMas3Kke, 00CIyKHuBaHuIO U T.10. (dur . 1-6).

Ha cOopouHbIX yepTexax MpOCTABISAIOTCS CIEAYIONIUE pa3MepHl.

1) mpucoenMHUTENbHBIE — ISl ONPENEICHUsT Pa3MEpOB MPHCOSAUHUTEIBHBIX DIIEMEHTOB
(MyT, 3BE31104€EK H T.1.);

2) rabapuTHBIE — ISl OTIPEICIICHUS Pa3MEPOB MECTa YCTAHOBKHU U3CIIHSI, Il N3TOTOBJICHUS
Tapbl, TPAHCIIOPTUPOBKH H TIP.;

3) MOHTa)KHBIE — JIJISl KOHTPOJISI MOHTAXKa,;

4) 3amMIICHHBIE JOMYCKOM KaK OMNPEAENSIOIINE THUIl TOCaZ0K, TOUHOCTh M3TOTOBIICHHS U
COOpKH.

3. llTamnbl yepTexkeil u mmudp 0003HaYEeHUST U3/1eJIHs1, Y3JI0B U JAeTajlei

Ha xadenpe npuHATHI caeayONe MTaMIIbL:

1) IlramMn s yepreska OOIIEr0 BHJAa MeEXaHU3Ma, Y3JIOBBIX W paboumx dYepTexken
pasmepamu 55 x 185 mm o 'OCT 2.104-68. dur. 1, 2, 3,4, 5.

2) Ilramn Ui TEpBBIX W MOCICAYIOMIMX CTPAHUI] TOSCHUTEIHHOW 3aliCKA H
cnenudukanuii pasmepamu 40 x 185 mm u 15 x 185 mm.

Hnst o003HAaYeHUS] TPOEKTHPYEMBIX MAIIMH (MEXaHW3MOB), Y3JIOB M JETaJIed MalluH
kadenpoit mpuHAT UdpoBoi mKdp, yYUTHIBAIOLIUN HOMEP U BapUAHT 3a/laHusl, pa30UBKY MaIIHHbI
HAa Y3JIbl U JETAJIH.

[Mudpooit mmdp Bceil yCTAaHOBKHU B IIEJIOM, NMPOCTABISEMbIM B IITaMIE YepTexka OOIIEero
Buja (dur. 1), cocraBisercs u3 HoMepa 3aJaHusl © HOMepa BapyuaHTa.

[Tpumep — JIM 03.02.00.00B0

JM — neTanu MamivH,

03 — HOMep 3a/aHus,

02 — Homep BapuaHTa 3aJaHUsA,

00.00 BO — o603HaueHnE YepTeka OOIIeTro BUa MAIIMHBI (MEXaHHU3Ma),

10.00 Cb — o603Ha4eHHE COOPOYHOTO YEePTEkKa PEIYKTOPA.

[udpoBoit mudp y370B, NPOCTaBIIEMbIi B IITaMmax 4deprexkedl ysnos (dur. 2, 4, 5),
cocTaBisieTcss U3 Immdpa deprexa oOmero BUAa C 3aMeHOM oOo3HavyeHus oOmiero Buma «00»
HOMEPOM Y3I1a.

[Mudposoit mudp neranu B mramnax padbouux uyeprexen aeraneit (¢pur. 3) cocraBiseTcs u3
mmdpa y3na ¢ fobasiaeHueM Homepa aetanu. Hanpumep, JIM 03.02.10.12, 03.02.10.13 u T.1.

Yka3zaHus 10 BBINOJHEHUIO 001IUX TPeOOBAHMI B IPHJIOKCHU U
K OT/IeJIbHBIM 3TANaM NPOeKTHPOBAHUS

1. DnexkTponBurareib

OneKkTpoABUrareiab BbIOMpaeTcss MO KarajoraM 3jeKTporpombiinuieHHocTH P®. Ilpexne
BCETO CJIEYET ONPEAETUTh THUII AIEKTPOJIBUTATENs B 3aBUCHMOCTH OT YCJIOBHM pabOThI U XapakTepa
Harpy3kH, KUHEMaTH4ecKoll M KOHCTPYKTMBHOHM cxembl MexaHu3Ma (cM. [5] ctp. 459. MomHocTh
ANEKTPOABUTATENS JOJKHA OBITH 110 BO3MOXKHOCTH OJIM3KA K MONyYeHHOM pacuetom. s
Ka)XJI0M MOIIHOCTH B Karajore JaeTcss HECKOJIbKO IBHrarejei ¢ pa3iIMyHbIM YHUCIOM OOOpOTOB:
750, 1000, 1500, 3000 o6/muH. (37€eCh yKa3aHbl CHHXPOHHBIE 4HCIa OOOPOTOB ACHMHXPOHHBIX
anekTponBurareneil Tpexdasnoro Toka. Paboune umcia oOOpOTOB, KOTOpbIE MPUHUMAIOTCA 32
pacueTHble, HECKOJIbKO HUXKe (CM. TaOnuibl KaranoroB). CieayeT yYUTbIBaTh, YTO C MOBBIIIEHHEM
qucaa 000OpPOTOB JBUTATENs] YMEHBINAIOTCS €ro Bec, rabapuThl U CTOUMOCTb, HO OJHOBPEMEHHO C
3THUM YBEJIMYMBAETCS MepeAaToyHoe dYHCciIo MexaHu3Mma. [1o3Tomy OBICTPOXOJHOCTH JBUTATEINS
COITIaCYEeTCsl C BO3MOYKHOCTBIO IOJIyYEHHsI TOTO WJIM MHOTO INE€PENAaTOYHOIO 4HCla MpU 3aJaHHON
CXeMe MEeXaHHU3Ma.

[Tocne BbIOOpa 3MEKTPOABUTATENS €r0 MOIIHOCTH IO COMIACOBAHHMIO C KOHCYJIBTAHTOM
MOXHO MPHUHUMATh 32 PacyeTHYIO JJs BCEro MexaHumsMma. [Ipu 3ToM Harpys3ouHas cocoOHOCTb
Me€XaHH3Ma OKOHYAaTeJIbHO YCTaHABIMBAETCS B 3aBUCUMOCTHU OT MOLIHOCTU JIBUTATENsl, HAIpUMED,
M3MEHSETCs TArOBasi CHJIa UM CKOPOCTh TpaHcnoprepa. CoracoBaHue Harpy304HON CIIOCOOHOCTH



MEXaHn3Ma C MOIIHOCTBIO ABHIATCIIA 0o0ecIieuynBaeT MOJHOE €ro HCII0JIb30BAaHUC, pa60Ty B 30HC
MAaKCHUMAJIbHOI'O K.II.[., 4 TaK¥K€ PE3CPB 110 IMPON3BOAUTCIbHOCTH.

2. Penykrop (¢ur. 2)

BerlinonHsis pacyeT peaykropa, cleAyeT BblUEpUYMBATh €ro 3CKU3HYI0 cxeMmy. Ha 3Toil cxeme
HAHOCSTCS OCEBbIE JINHWHU, KOHTYPHI BaJIOB, KoJieC U Kopiyca (¢ur. 2).

ITo cxeme KOHTpoOIMpyeTCs U yTBEpKAaeTcs (y KOHCYIbTaHTa) pacueT peaykropa. ITpu atom
gacTo TpeOyeTcs BBHINMOJIHEHHE HECKOJIbKUX BAapHAHTOB CXEM U pacueToB Ui BbIOOpA JIydIlero
pelIeHus.

[Ipu pacueTe MHOTOCTYNEHYATHIX PEIyKTOPOB 0co00€ BHUMAaHHE CielyeT oOpaliarth Ha
MpaBUIILHOE pacIipefesieHue O0IIero nepeaaTouHoro Yucia MeXy OTACIbHBIMH CTYHECHSMH, TaK
KaKk OT JTOr0 B 3HAYUTENBbHOM Mepe 3aBHCIT TrabapuThl, BeC U KOMIIOHOBKAa PEIYKTOpA.

CylecTByIOIIME PEKOMEHIAIMK 110 pa30MBKe mepenarounbix uucen (cm. [5] crp. 8-9; [7]
ctp. 129-132) cnemyeT UCIONB30BaTh KaK MEPBOE MPUOIMIKEHUE, KOTOPOE YTOYHIETCS B MPOIECCe
npoekTrupoBanus. OJHUM U3 TIOKa3aTeNeil MPaBMIIbHOCTH Pa30MBKU NIEPEIATOYHOTO YUCIIA SBISCTCS
XOpoIllee MCIOIB30BaHUE MPOCTPAHCTBA MEXAY BalaMHU U BHYTPH KOpITyca PEAyKTOpa, a TaKxKe
BBITNIOJITHEHHE YCIIOBUN CMa3KH, €CJIM OHA OCYILECTBISAETCS OTPYKEHUEM KOJIEC B MACIISIHYIO BaHHY.
B TOCT pana pemnykropoB C HHIMHAPUYECKUMHU 3yOUaThIMHU KOJIECAMU MPEIYCMOTPEH PsI
CTaHJApPTHBIX MEXKIEHTPOBBIX PpACCTOSHUM, JaeTcsi pa3OuMBKa OOLIEro IepelaTOYHOro Yucia,
yKa3bIBAIOTCS KO3(PPUIIMEHTHI MIUPUHBI Kojec YA U T.A. [IpunepxkuBarbest gannbix 3toro ['OCTa
HEOOXOIMMO B T€X CIyYasx, KOT/a MPEroiaraeTcsl UCIOIb30BaHHE 3y04aThIX KOJIEC M KOPITYCOB,
MOCTABJIIEMBbIX  clienuanu3upoBaHHbIME  3aBojamMu. [lannsie ['OCTa mpemycmarpuBaroT
BO3MOXKHOCTb TIOJIYYEHHMS MAaKCHUMAaJbHOTO YHWCJIa BApUAHTOB IE€PENATOYHBIX YHUCEN IpHU
MUHUMAJIbHOM YHCIIE CEPUIHO U3TOTOBISEMBIX THUIOPa3MEPOB 3yO4aThiX Map M KopmycoB [1, Tom
1] crp. 677-764. Ilpu NpoeKTUPOBAHUHU PEAYKTOPOB, KOTOPbIE HE CBA3aHbl TAaKUM YCIIOBUEM,
cobmonenne pekomenaanuii ykazannoro 'OCTa He 00s13aTenbHO, TaK KaK BO MHOTHX CIIy4asiX 3TO
MIPUBOIUT K YBEIMUYCHHUIO BECa U Ta0apuTOB KOHCTPYKIIHH.

[Tocrne yTBep)KIEHUS 3CKHU3HOM CXEMbI pPEIyKTOpa MOXKHO MPUCTYNUTh K MOIPOOHOU
pa3paboTke ero KOHCTpYKIHH. [Ipr 3TOM HEOOXOAMMO MPETyCMOTPETD CIEIyIOIIEe:

a) ycTpoiicTBa, o00OecleunBalolIMe CMas3Ky 3aleraeHuil (3yOuyaTblXx WM YEpBSYHBIX) H
TTO/IIITAITHHKOB;

0) ycTpoiicTBa Uisi 3aJMBKM M CIIyCKa Maclia, a TaKXke JUIsl KOHTPOJS YpOBHS Maciia B
penyKTopax ¢ MacisiHoi BaHHOM [S] cTp. 206-207,

B) OXJIaXKJarollee yCTPOUCTBO, €CIIM OHO HEOOXOAUMO IO TEIUIOBOMY PAacyeTy peayKTopa;

I') YCTPOMCTBA, YCTPaHSIOIINE YTEUKY Macia, [onajlaHue BHYTph KOpIlyca MbUIK Tps3u [5] cTp.
208-209;

1) B peAyKTOpax PEKOMEHIYETCsl YCTaHABIMBaTh MPOOKU — OTAYMIUHEI, [5] cTp. 208 KOTOpHIE,
cooO11as BHYTPEHHIOIO TOJIOCTh PEAYKTOpa C arMoc(epoil, MoaAep KUBalOT B HEM IOCTOSHHOE
JlaBJICHWE HE3aBUCHMO OT TEMIIEpaTypbl U TEM CaMbIM CIOCOOCTBYIOT YCTPaHEHUIO NMPOCAYMBAHUS
MacJia 4yepes3 yIUIOTHEHMS,

€) BO3MOXHOCTb DETYJIMPOBKM 3alleIUICeHHs (peryJupoBKa TOYHOCTH COOpKH 3yO4arbiX H
YEpBAYHBIX IIap — COBMEILIEHUE BEPIIMH KOHYCOB KOHMYECKMX I1ap, COBMELICHHME CpenHEn
MJIOCKOCTH YEPBAYHOTO KoJieca C OChI0 uepBsika M T.0I. (cMm. pazmen VIl mynkr §). m 3a30poB B
MO/IIINITHUKAX;

) B pEAyKTOpax C HIEBPOHHBIMU KOJIECAMH WJIM B MHOTOIMOTOYHBIX PEIyKTOpax ¢ KOCO3yObIMHU
KoJlecaMHd HEeOOXOAMMO 00ecreyuBaTh CaMOYCTAaHOBKY BaJIOB, BBIPABHMBAIOLIYIO pacIpeaeieHHe
Harpy3Ku Mo MoToKaM;

3) CMOTPOBOH JIFOK [Tl KOHTPOJIS 3alleTIEHHsI U 00JierdyeHus COOpKH;

1) pe3b00BbIE OTBEPCTHS IJISl OTKUMA BUHTOB M ChEMHUKOB;

K) KOHTPOJbHbIE HITHU(PTHI B MecCTaX COEAMHEHMs] JeTajlell ¢ TOYHBIM B3aUMHBIM
PacroI0KEHUEM;

J1) peIM-00JITHI WJIM 3aXBaThl JAJIs1 TPAHCIIOPTUPOBKH PEAYKTOPA;

M) MECTa PACIIOJIOKEHUS U KOHCTPYKIIMHM MacJOCIyCKa, MaclloyKa3arels, CMOTPOBOTO JIIOKA U



T.II. JOJDKHBI OBITH YAOOHBI IS 00CITY>KHBaHUSI.

Tak, HarTpuMep, MacJIOCIYCK M MacjoyKa3aTellb He PeKOMEHIYETCsl pa3MeIiaTh, BO-TICPBHIX,
MOJ KOHI[AMH BaJlOB, TaK KAaK pACHOJIOKEHHBIE HAa OTUX BajaX COCAUHUTEIbHbIE MY(THI
MPEISATCTBYIOT OOCITY>)KUBAaHHIO; BO-BTOPBIX, HA TMPOTHUBOIOJIOKHBIX TOPIIAX PEAYKTOpa, TaK KaK B
3TOM Cjydae IpPH YCTAaHOBKE peayKTopa HoTpedyeTcs 00ecneunuTh CBOOOTHBIM JIOCTYyH K HEMY
MUHHMYM C JIBYX CTOPOH. Pazmepbl cMOTPOBOTO MM MOHTA)KHOTO JIFOKA JTOJDKHBI OBITH JOCTAaTOYHO
O0JIBIIMMHU ¥ YIOOHBIMH IS OCMOTPa KOHTPOJIUPYEMBIX 3JIEMEHTOB KOHCTPYKITHH.

Ha ueprexe peaykropa, B OTHOM M3 ITYHKTOB TEXHUYECKHX YCIOBUH, YKA3bIBAIOTCS CTCIICHU
ToyHOCTH Tiepenad (¢ur. 2 u 7).

PexomeHmanmu 1o BBIOOPY CTENEHEW TOYHOCTH ISl 3yO4aThlX M YEPBSIUHBIX Iepenad
npuBeneHbI B Ta0. 1 1 2 (110 JaHHBIM OTPACIIEBOW HOPMAJIHM U OOIIEr0 MAITUHOCTPOCHHS ).

Ta6muma 1
JJ1st 3y0UaThIX HHJINHAPHYECKNX H KOHUYECKHUX Mepexaqy
[Ipsimo3yObie OxpyrKHasi CKOPOCTh M/CEK
KOJIeca 10-15 6-10 2-6 0,5-2
Tun roxeca Kocozy6bie
15-30 10-15 4-10 1-4
KoJieca
TBepmocTh Hs > 350 CreneHb TOUHOCTH MEepeIaun
MOBEPXHOCTH TIPODUIIS 7-6-6 8-7-6 9-8-7 9-9-8
3yba Hg < 350 7 8-8-7 9-8-7 9-9-7
Tabmuna 2
JIJ1s1 YepBSIYHBIX Tepeaay
Oxpyx)Hasi CKOPOCTh Ha MIOBEPXHOCTH JICITUTEILHOTO 375 15-3 10 1.5
IUJIMH]IPA YepBsIKa M/CEK
CrerneHb TOYHOCTH YEPBIIHBIX KOJISC YEPBIKOB H . 3 9
YepBAYHBIX Mepeaad

He3aBucuUMO OT CTENEHUM TOYHOCTH KOJIEC M Iepeiad YCTaHABIUBAIOTCS HOPMBI OOKOBOTO
3a30pa (BUJ COMPSIKEHNUS).

OCHOBHBIMHU SIBIISIFOTCS. HOPMBl HOPMAJIBHOTO TapaHTUPOBAHHOIO 3a30pa, 0003HAYaeMoro
OykBo1O «By.

Hopmbl rapanTupoBaHHOTO OOKOBOTO 3a30opa JIOMycCKaeTcs HU3MeHATh. [lpu  3Tom
NpeaANOYTUTCIIBHO IPUMECHATb OJHO U3 CICAYIONINX COprDKeHI/If/'I.

Bun conpsikenus O0o3HaueHue
C yMeHBIIEHHBIM rapaHTUPOBAHHBIM 3a30pOM Cull
C yBenM4YEeHHBIM rapaHTUPOBAHHBIM 3a30POM A

IIpumeuanue:
a) Jlng 3yOdareIX KOJeC MHOTOCTYIIEHYAThIX Tiepeaad, B TOM YHCJE IDIaHETapHBIX
PENYKTOPOB CTETIEHbh KUHEMATHUECKOM TOUHOCTH HE JOJKHBI OBITh TpyOee CTeTeH! TIaBHOCTH.
0) Ilpm oTCyTCTBHM B MHOTOIOTOYHBIX Iepeadax YIPYTUX KOMIIEHCATOPOB CTEICHb
KHHEMaTH4eCKOM TOUHOCTH HE JJOJDKHA OBITh TpyOee CT. 7.
[Tpumep ycnoBHOTO 0003HAUEHUS TIepeaad CO CTEIICHbI0 KHHEMAaTHYECKOW TOYHOCTH KOJIeC —
9, cTeneHpIo MO0 HOPMaM IJIABHOCTH PabOThI KOJIeC — 8, CTENEHBIO 10 HOPMaM KOHTaKTa 3yObeB — 7.
ComnpsbkeHue ¢ HOpMaJTbHBIM TapaHTHPOBAHHBIM 3a30poM — B.
1. Jlns nunuHapuydeckux 3youarsix konec cT. 9-8-7-B mo T'OCT 1643-81.
2. Jlnst koHMmYeckux 3y0ouarsix xonec ct. 9-8-7-B mo 'OCT 1758-81.



3. Jlns uepBsKoB U yepBsiuHBIX Koiec cT. 9-B mo 'OCT 3675-81.
Ecnm cremenn KMHEMaTH4ecKoil TOYHOCTH, IUIABHOCTH M KOHTaKTa Iepenad OJMHAKOBEI,
0003Ha4YeHUE COKpalaercs, Hanpumep — cT.9-B.
MexoceBble pacCTOSHUS Ha YEPTEXaxX PEAYKTOPOB MPOCTABISIOTCS C JOIYyCKaMH, KOTOpPBIE
ykazansl B Tabnunax ['OCT.

Tabnmma 3

IlOlIyCK Ha MEKOCEBOEC PaCcCTOAHUC 3y6‘laTbIX NMW/INMHAPHUYCCKHUX NEpeaad B MUKPOHaX

O6o3HauyeHne MexoceBoe pacCTOSIHUE B MM
Bun JIOIyCKa 1o 50 ¢B.50 cB. 80 cB. 120 cB. 200 ¢B. 320
B MM 10 80 o 120 10 200 1o 320 1o 500
H,E SPBI +25 +32 +36 +42 +50 +60
C I ngI +40 +50 +55 +65 +80 +100
B g}BI +60 +80 +90 +105 +120 +160
A g}BI +100 +120 +140 +170 +200 +250

rae: OB — BepxXHee MpeieIbHOE OTKIOHEHUE.
OH — HIDKHEE MPeeTbHOE OTKIOHEHHE.

Tabnuua 4
JloImycK Ha MeKOCeBO€e PACCTOSIHUE YePBIYHBIX Mepeaad B MUKPOHAX

CremeHs O0o3HaueHue Monynb MesxoceBo€e pacCTOIHUE B MM
TOUHOCTH JIOTTyCcKa 0oCeBOH m040 | c¢B.40 ¢B.80 ¢B.160 ¢B.320
B MxMm B MM o 80 no 160 1o 320 o 620
5 2‘3 cB.1 1030 | £11,5| +17 422 28 +34
H
6 gfl cB.1 1030 | +19 26 +36 +45 +52
7 g]‘i Bl 1030 | 430 | =42 155 470 485
8 gi cB.1 1030 | +48 +65 +90 +110 +130
9 gi eB.1 1030 | +75 | =+105 +£140 +180 +£210

3. KopoOxu nepenau (¢ur. 7)

OcHoBHBIE TpeOOBaHMsI K KOHCTPYKIIMM KOPOOKHU Iepesiad Takue ke, KaKk U K KOHCTPYKLUHU
peryKTopa.

Kpome Toro, KOHCTpyKIIMH MEXaHN3Ma NEPEKIIIOUEHUSI ITepeiad JOKHA IPEyCMaTpUBATh!

a) JIETKOCTh BBIKJIFOUEHUS U BKJIFOUEHUS;

6) OJIOKUPOBKY, T.€. HEBO3MOXKHOCTb BKJIIOYEHHUS JPYTrod CKOpOCTH O€3 BBIKIIOUCHHS
npenplayen u 06e3 nepexoga HEUTPAILHOTO MOJIOKEHUS;

B) (pukcupoBaHHe MEXaHHU3Ma B 3aJJaHHOM IOJIOKEHUH (HEBO3MOXKHOCTh CAMOBKIIIOUEHUS U
CaMOBBIKJIIOUEHHUS );

I') YCTPOWCTBO, CHHXPOHHU3UPYIOIEE CKOPOCTH BpAIIEHUS BAJIOB B TEX Clydasx, KOrna
MEPEKITIOYEHNE OCYIIECTBIIAETCS C TOMOIIBIO KYJAYKOBBIX MM 3yO4aThiX My(QT U 0€3 OCTaHOBKH
MeXaHU3Ma.



4. My¢rsI (¢pur. 1)

CryneHT pa3pabarbiBaeT KOHCTPYKIMIO OPUTHHAIBHONW MY(THl WM moaOupaetT MypTy H3
qrclia CTAaHAAPTHBIX B COOTBETCTBUU C BEITMYMHON MEPEIaBacMOro KPYTSIIEro MOMEHTA, YHCIa
000pOTOB M JUAMETPOB COeNMHAEMBIX BajoB [5] cTp. 340, 349, 350; cTp. 313-314 [1, Tom II]; cTp.
328-330 [1, Tom IlI]. Tum mMydTBI MODKEH COOTBETCTBOBATH €€ HA3HAUCHUIO: KOMIICHCAIIHS
HECOOCHOCTH BaJIOB, IPEAOXPAaHEHHUE OT MEPErPy30K, YMEHBbIICHUE YIapHBIX Harpy30K, BKIIOUEHUE
U BBIKJIIOYEHUE MexaHu3Mma U T.4. CTyIeHT T0JKeH MOoAPOOHO MpopaboTaTh KOHCTPYKIHIO OTHOM U3
My(T Ha YepTeke M BBIOJIHUTH €€ MPOBEPOUYHBIH pacyeT Jake B TOM cllydae, eciid 3Ta mydrta
CTaHJapTHAS.

Ecnu XxapakTepucTUKH M pa3Mepbl CTAaHAAPTHBIX MY(PT OKa3bIBAIOTCS HEMOIXOISAIINMH,
KEJIaTeJIbHO MPOEKTUPOBATh MY(TY C HOBBIMHU pa3MepaMu M XapaKTePUCTUKAMHU.

[Tpu pa3zpaboTke KOHCTPYKIUU My(HT HEOOXOAUMO YUUTHIBATD:

a) TpeOOBaHHS TEXHMKH OE€30IIaCHOCTH, 3alpellalolie HaJIW4yue BBICTYHAOIIMX dYacTeil
(MacneHoK, raek M T.I.) Ha BHEITHEH CTOPOHE BpalaOIINXCs JIeTale;

0) BO3MOXXHOCTh COCIMHEHHMS M DPa3beAMHEHHs BaJOB 0O€3 JIEMOHTaka arperaroB. ITO
TpeboBaHuE KeIaTeIbHOe, HO He 0053aTeNIbHOE;

B) yI0OCTBa OOCITY’)KUBaHHS B TEX CITydasX, KOraa My(Ta cMa3bIBaeTCsl, pETyIUpPYeTCs U T.I1.

5. KopnycHble netanu u mianTsl (pambl) (¢pur. 4 u S)

OcHOBHBIM TpeOOBaHMEM K KOPIYCHBIM JETalliM M IUIUTaM SBISETCA JKECTKOCTD,
o0ecrieunBaroiasi NpaBUIbHOE B3aMMOJICHCTBUE YacTell MexaHn3Ma 0e3 MepeKOCOB, 3aKIMHUBAHUS
u np. KoprnycHele neranu ObIBatOT OOBIYHO JTUTHIMU WU CBapHBbIMU (¢ur. 2 u 4, 5). Ecnu BHeuHue
Harpy3KH, AEWCTBYIONINE Ha KOPITYCHYIO JI€Tallb, HEBEIMKH UM HE MOTYT OBITh OIPEIEIIEHBI TOYHO,
€e OCHOBHBIE pa3Mepbl HE pPACCUUTHIBAIOTCS, a BBIOMPAIOTCA MO PEKOMEHIAIMSIM, KOTOpPbIE
BBIpAOOTaHbI C YYETOM TEXHOJOTHMYECKUX TpeOOBaHUM, MKECTKOCTH, MPOYHOCTH W Tp. Tak,
HanpuMep, BCe OCHOBHBIE pa3Mephl KOpIyca pelyKTopa peKOMEHAYyeTCsl BBIOUPATh B 3aBUCUMOCTH
OT MEXIIEHTPOBOTO paccTosiHusl (cM. [S] ctp. 423-424, [9] ctp. 30-31; umm [7] ctp. 335-352); no
COOOpaXKEHUSIM JKECTKOCTH Pa3Mep BBICOTHI IUIUTHI (pambl) MPUHUMAIOT 00bIYHO He menee 0,1 oT
pa3Mepa ee AJIUHBI.

dopma KOPIYCHBIX AeTalled U IUIUT JOJDKHA OBITh MO BO3MOXKHOCTH IMPOCTONW M yI0OHOM
JUIS TUThSI WIK CBapKH, a TaKkKe I Mocienyromeid o0padoTky Ha cTaHKax. JlJisl TUTHIX KOPITYCHBIX
neraneil o0s13aTenbHO COOMIOACHNE CTAaHAApPTOB HAa KOHCTPYKTHBHBIE AJIEMEHTHI OTIMBOK (cM. [5]
ctp. 289-317).

Caapubie netanu (pambl — QU 5) TOMKHBI U3TOTOBISATHCS MO BO3MOXKHOCTH M3 OJHOTO
IIPOKATHOTO MPOGUIIS WU JINCTOB OIMHAKOBOW TOJIIMHBI.

Yeprex cBapHOM paMbl opopmisieTcs Kak cOOpouHblid. UepTexk JTUTON MIUTHI JOITyCKAeTCs
BbIUEpUMBATh Kak padbounii yeprex neranu (¢ur. 4). [IpoctaBiaTs pa3Mepsl Ha KOPIYCHBIX JETaJAX
U IUIMTaxX CjleqyeT C y4eToM BBIOpPaHHBIX TEXHOJOTMYECKOM M pasmepHoi 06a3. Ha pasmepax,
OTIPE/IETSAIOUIUX COOCHOCTh BaJIOB, IPOCTABIISIIOT IOy CKH.

6. 3y0uarbie n yepBsiuHbIe KoJieca (¢ur. 2)

@®opma 3yOuaThIX KOJEC B 3aBUCHUMOCTH OT CIIOCOOAa MOJY4YeHHs 3aroTOBKU (JIUTHIE,
[ITAMIIOBaHHBIC, TOUYEHBIE, W3 KPYIIOrO TIpoKara, CBOOOTHO-KOBaHHBIE) BEIOMpaeTcss IO
pexomenmamusiMm — (cm. [5] ctp. 67-70 wnu [7] ctp. 325-328. Cnocob moiayyeHHs 3aroTOBKH
OTIpe/IeTIsieTCsl pa3MepaMu KoJlec, Ha3HAYeHHbIM MaTepuajioM M TepMooOpaboTKoil, oObeMoM
NPOM3BOACTBA M T.II. bbIcTpoBpamarommecs 3yOuarble Kojieca MJOJDKHBI OBITh TIIATEIBHO
cOamaHCUPOBaHbl, MMOTOMY Ha HHUX HE JIONMYycKaroTcsi HeoOpaboTaHHbIE (UepHBIE) MOBEPXHOCTH,
HECUMMETPHUYHBIE OTBEPCTHS U TIP.

JlomyckH, OTpeeNstonIie TOYHOCTh 3y0uaThiX ¥ YepBSIYHBIX 3allETUICHUH, TPUHUMAIOTCS B
3aBHCUMOCTH OT Ha3HAYEHHOW CTETIEHH TOYHOCTH.

7. Bajasl

[Ipu paspabotke QopMbl Bajia HEOOXOAMMO YYUTHIBaTH BO3MOXKHOCTH COOpKH
pPACIOJIOKEHHBIX Ha HEM JeTalield, 3aKpelyieHHs WX B OCEBOM HAINpaBICHWUW, CHIDKCHHS
KOHIEHTpAI[UU HANpsOKEHUH B MECTax MEepexo/a, YMEHBIIEHUs pa3MEPOB 3aroTOBKU U 3aTpar Ha



00paboTKy. Pazmepsl yrmopHbIX OypTOB, ranreneid, TEXHOIOTHYECKHX KaHABOK M IIp. BBIOMpAETCcs 110
Hopmam (cM. [1, tom 1] ctp. 492-497; [5] ctp. 179-180; [7] ctp. 323-324).

Ecnu 3yOuaroe koieco wiM apyras JeTajb CaXaeTcs Ha Bal MO OJHOM M3 IMPEeCcCOBBIX
MOCaZ0K, HEOOXOAMMO TIPEITyCMOTPETh COOTBETCTBYIOIIME 3aTPaBOYHBIE KOHYCAa CO CTOPOHBI
3alPeCCOBKM WJIM NPHUMEHUTh HAa KOPOTKOM Yy4YacTKe Baja OJHY M3 CBOOOIHBIX MOcaaok. llpm
HAJIMYUY IIITOHKM JUTMHA KOHMYECKOW YacTH WIJIM YYacTKa CBOOOIHOW MOCAJKM JOJDKHA OBITh
JOCTAaTOYHOW I TOTO, YTOOBI KOJIECO HEHTPOBAJIOCH IO INMOHKE €lle JI0 Hadaja 3arnpecCOBKU
(¢wur. 2, 3).

OKoHYaTEeNbHO CKOHCTPYHWPOBAHHBIN BaJl MOJBEPraeTCsl MPOBEPOYHOMY pacyeTy, B KOTOPOM
OIPEACISIOTCS ICHCTBUTENbHBIE 3aachl MPOYHOCTH MO MEPEMEHHBIM HANPSDKCHUSAM M JKECTKOCTh
Baja 1o jaeQopMarusm.

8. YcraHoBKa NOAIIMIIHUKOB U PeryJiipoBKa 3aueneHus

Cnioco0 ycTaHOBKM MOJIIMITHUKOB B KOPIIyCE U Ha BaJly BHIOMPAIOT B 3aBUCHMOCTH OT THIIA
MOJIINITHUKA, HAIPABICHHUS JEHCTBYIONMX HArPy30K U HEOOXOIUMOCTH PETYIHUPOBKH 3allCTIIICHHUS.

[Tpu pa3zpaboTke MOAMIUITHUKOBLIX y3JI0B ClieyeT oOpalaTh BHUMaHHE:

a) Ha MPaBWJIbHBIA BEIOOP CIIOCOOOB 3aKPETUICHHMS! TOIIUITHUKOB;

0) Ha MPaBHJIBHOCTh BHIOOpA YCTAHOBOYHBIX Pa3MEPOB, COMPSHKEHHBIX C MOIIIUITHUKAMU
JIeTane;

B) Ha MEPOIPUATHS, O0JIEryarone MOHTaX U JJIEMOHTAXK;

) Ha MEpOIpHUATHs, OOECHeurBaOIINe BO3MOXXHOCTh PEryJIMpPOBKM  3a30pOB B
MOJIIMITHUKAX PETYIUPYEMbIX TUIIOB (KOHUYECKUE, PaIHalIbHO-YIIOPHBIE IAPUKOBBIE);

1) Ha IPaBWJIBHOCTH BbIOOpa (M 0003HaUYEHNUs1) OCAI0K MOAIIUITHUKOB Ha BaJl U B KOPITYC;

e) Ha TpeOOBaHUS K TOYHOCTH W YUCTOTE OOpPabOTKM IMOBEPXHOCTEH, COMPSIKEHHBIX C
HOJIIUITHUKOM JI€TaJIEH.

PexoMeHganuu mo 5TUM BONPOCaM U TUIOBbIE KOHCTpyKuuu cM. [1, Tom 1] cTp. 107; [5]
crp. 135-160, [7] ctp. 231-240.

PerynupoBka 3aleruieHdss KOHMYECKHMX, YEPBSYHBIX M IIEBPOHHBIX IMap, a TaKkxke
MHOTOIOTOYHBIX ME€peay JTOCTUTaeTCs 32 CUET KOHCTPYKLMHU, MPEeayCMaTprBarolieil BO3SMOXKHOCTb
OCEBBIX CMEIICHUI BaJIOB C TOMOIIBbIO HAOOpa METAUTMYECKHUX MPOKIAI0K Mo (IaHIlaMU KPBIIIEK
U CTAaKaHOB MNOJIIUITHUKOB, PACHOPHBIX BTYJIOK, YHOPHBIX PEryJUPOBOYHBIX BHHTOB, PE3bOOBBIX
KPBILIEK U Ip. (CM. TaM Ke).

9. YiiioTHeHus1

VYIJIOTHEHUS B TPOXOAHBIX KPBIINIKAX TOIIAITHAKOB BBIOMPAIOTCS B 3aBHUCHMOCTH OT
OKPY)XKHOM CKOpPOCTH Bajla M YCIOBUH OKpYXaloIel Cpeapl: 3albUIEHHOCTh, BIAXKHOCTH,
TEMIIEPATYPHBIA pekuM | Tip. (mpumepsl cM. [5] crp. 208-215). Crnenyer u3derarb MpUMEHECHUS
CIIOJKHBIX U JIOPOTHX YIUIOTHEHUH 6e3 0c000i HeOOXOAUMOCTH.

HeobOxomuMo MOMHHTB, YTO OT HAJEKHOW pabOTHl YIJIOTHEHUS B 3HAYUTEIIBHON CTEIICHU
3aBHCHUT CPOK CITY>KOBI OAIIUITHUKOB, 3yOUaThIX M YEPBSIYHBIX Tap.

10. Pe3b00BbIe coeTUHEHUS

[Ipu pa3paboTke KOHCTPYKIIMHM PE3bOOBBIX COCIWHEHUM HEOOXOJUMO YUWUTHIBATh
ClIeyIoIIEe:

a) THIT KPETIeXKHBIX JeTalled — OOJIT, BUHT, WIH IIHIbKAa — BRIOUPAETCS B COOTBETCTBHH C
TpeOOBaHUSMU KOHCTPYKIIUU, CTOUMOCTH MIPOU3BOACTBA, YI0OCTBAMHU MOHTaKa U IEMOHTAXa.

0) mIyOWHa 3aBUHYMBAHMS IIIMHJICK W BHUHTOB B KOPITYCHBIC JIETalH OMPEACIIICTCS
YCIIOBUSIMU PaBHOIIPOYHOCTH M BBIOMpPAETCS 10 pekoMeHaanusm (cm. [5] ctp. 297, [6] cTp. 35).

B) JUIA YCTPAHEHUS HE IEHTPAIBHOCTH HATPYXKCHHsS CTEP)KHsI 0O0JITa YepHBIC TIOBEPXHOCTH
JeTaneil B MeCTax IMOCTAaHOBKH TaeK U TOJIOBOK OOJNTOB JOJDKHBI «IJIAHHUPOBAThCS» (IIEKOBKA,
dbpesepoBka u T.11.) (cM. [5] cTp. 298-299).

I) pacCTOSIHUE TaeK W TOJOBOK OOJTOB OT ONM3JIEKANIUX CTEHOK JOJHKHO TITO3BOJISATH
cBOOOMHYIO paboTy kimtouoM (cm. [5] ctp. 298). s yMeHBIIEHHUS STUX PACCTOSHUI (a TakkKe B
JAPYTUX TEJIAX) HEOOXOIUMO IIIHPE WCIOIb30BaTh OONTHI MPOTPECCUBHBIX KOHCTPYKIIUH C
YMEHBIUIEHHBIMU TOJIOBKAMHM (TaM k€ CTp. 298), BHUHTBI C LWIMHAPUYECKOM TOJOBKON H



[IECTUTPAHHBIM yIyOnenueM nox kirod ([S] ctp. 299) u T.4.

1) Bce pe3bOOBbIE COCAMHEHHUS, MOJBEPKEHHBIE NEHUCTBUIO XOTS Obl MaJbIX MEPEMEHHBIX
Harpy30K WIH BUOpaIuii, JOJDKHBI MMETh MPEAOXpaHEHHE OT CaMOOTBUHYHMBAHHS (CTOIOpPHBIC
YCTPOMCTBA — NPY>KUHBI, Ia0ObI, IITUIMHTHI U T.I1.).

B Tex cnmyuasx, Korja MakCUMallbHas BEIIMYMHA HArpy3KH pPe3bOOBOTO COCIUHEHUS
OTIpe/IeTISIeTCSl HArPy3KOM MAIIUHBI WM MEXaHHU3Ma, TMaMeTpbl Pe3bOOBBIX JeTalieil BHIOMPAIOTCS B
COOTBETCTBHH C pacdeToM ((¢IiaHIIeBOe COSNUHECHHUE BAJIOB, COSAMHECHHUE BEHIA YEPBSIYHOTO KoJieca
C IICHTPOM H T.I1.).

B npyrux cnydasx, Korja MaKCHMaldbHYIHO HAarpy3ky COCIWHEHHUS TPYIHO OICHUTH,
IaMeTphbl pe3b0OBBIX JeTaield BHIOMPAIOTCS B COOTBETCTBUHM C PEKOMEHIAIUSMU MPAKTUKU (CM.
Hanpumep, [1, Tom ] crp. 803-804, [5] ctp. 299, rme [1, Tom IlI] ctp. 803-804 ykaswiBatoTCs
JTMaMeTphl 00JITOB (BUHTOR) JIJISl PELyKTOPOB).

11. IIIkuBBI peMEeHHBIX Mepenay U 6apadaHbl TeHTOYHBIX TPAHCIIOPTEPOB

OcHoBHBIE pa3Mepbl MIKUBOB IUIOCKOPEMEHHBIX mepenad u (opma mnpoduieil KaHaBOK
KJIIMHOPEMEHHBIX IIKUBOB A0bkHA cooTBeTcTBOBAaTh [ OCTY (cM. [5] cTp. 318-321). [l neHTpoBKHU
wiockoro pemHs Ha mkuBax ['OCT mnpenycmarpuBaer OGoukooOpaszHyro ¢opmy ux padodux
noBepxHocrel (cm. [5] ctp. 319).

Ecnu mmpokuii 6apabaH BBINOTHSETCS C JIByMsl CTYNHILIAMH M 3aKpeIUisieTcss Ha Baly C
MOMOINIBbIO IIITOHKH, YCTAHABIMBACTCS TOJBKO OJHA IIMMOHKA B CTYIHIE, PACIIOJIOKEHHOW CO
CTOPOHBI MMO/IBO/Ia KpyTsAiero Momenta (¢ur. 6). Ecnu 6apaban ¢ AByMS CTymuIlaMH ca)kaeTcs Ha
BaJ IO OJHOW W3 TPECCOBBIX IMOCAIOK, CTYMHIBI JOJHKHBI HMETh >KECTKYIO CBSI3b B OCEBOM
HaNpaBIE€HUM, TOCTATOYHYIO JUIsI IEPEIadyy CUIIbl, BOSHUKAIOIICH MPH 3aIPECCOBKE.

OnHy U3 IBYX OIop Basia OapabaHa BBIOIHSIOT (PUKCHPOBAHHOM, a IPYTYIO — IJIABAIOIICH B
OCEBOM HaIPaBIIEHUH, YTO CHU)KAET TPEOOBaHUS K TOYHOCTH PACIIONIOXKEHHUSI KOPITYCOB OINOp MpHU
rpyoom MoHTaxe (¢ur. 6).

12. 3Be3104YKH HEMHBIX NMepeaay U HeMHbIX TPAHCIOPTEPOB

Pasmepbl ipoduiist 3Be3/104€K BEIOUPAIOTCSI B COOTBETCTBUU C Pa3MepaMH M THIIOM IICTIH I10
cramaptam (cM. [5] ctp. 331-332). Bai 3Be3704€K [IEMHOTO TPAHCIIOPTEPa 3aKPEIUISICTCS B OMTOPax
MoJI00HO TOMY, KaK Bajl OapabaHa JICHTOYHOTO TPaHCIIOPTEepa.

VIll. TpeGoBanusi k opopMiIeHUIO paGoUnX YepTexkeil JeTasei

Ha mucre pabGoumx uepTexkeil BbluepuuBaeTcs oT 2 a0 4 neraneil, pazHOOOpa3HBIX IO
dbopme, TOYHOCTH H3TOTOBJICHHUS M XapakTepy oOpaOoTKu (Hampumep: Baj, 3y0uaToe KoOJeco,
KOpITyCHas JeTainb W T.II., ¢ur. 3). Jleramu, A KOTOPHIX pa3pabaThIBaOTCS padoyue YepTeku,
yKa3bIBaeT KOHCYJNBTaHT. BHawanme pexoMeHIyeTcsi OTpadarhiBaTh UYEpTEX HA MHJUIMMETPOBOU
Oymare.

PabGounii yeprex neramu JOJDKEH HMETh KOJIMYECTBO MPOEKIMH, CEYCHUH U Pa3pe3oB,
JOCTaTOYHOE ISl BBISBICHHS (DOPMBI JAETalu U MPOCTAHOBKHU pa3MepoB. UepTek BBIMOIHAETCS B
Macmrade 1:1, a Mesnkue 3eMeHThl KOHCTPYKIMU (HallpyuMep, BBITOUKH, TPO(UIb HUINL, TPOPUIIH
3y0a) mpopadaThIBAIOTCSl CEUCHUSIMU B YBETUUEHHOM MaciiTabe (¢ur. 3).

JlommyckaroTcss OOpBIBBI  TIPH  BBIUCPUYMBAHUHM TOJHOCTHIO CHMMETPHYHBIX JIETaJICH
(Hampumep, 3yOuarble KoJeca, KPYIIble KPBIIIKA U T.II.), & TaKKe BBIPBIBBI JUIMHHBIX YYacTKOB
IJIQJKUX BAJIOB M T.II., HO TaK, YTOOBI KOHCTPYKIIMS IE€TAN OMPEesiach MOTHOCTRIO (¢dur. 3).

Pabounii yepTex 10MKEH UMETh a0COIOTHO BCE pa3Mepbl, HEOOXOAUMBIE [Tl H3TOTOBJICHUS
JIETaJH, B TO )K€ BpeMs He JIOIYCKAIOTCSI JIMIITHUE ITOBTOPSIONINECS pa3Mepsl. Pasperiaercs CHOCUTH
B IIPUMEUYAHUS YaCTO MOBTOPSIIOIIMECS METKHEe pa3Mepbl. Hampumep: «ocTpbie KPOMKH MPUTYTIUTH I
0,5, paguycel raintenen I 2 v T.I.».

Ecnmu gerans mumeer rpymnmy OTBEpCTHH OJHOTO JMAaMeTpa, pa3Mep CTaBUTCS Ha OJHOM
OTBEPCTUH C yKa3aHUEM UX uucia — Harpumep, 6 ote. @ 34 (dur. 3).

[Tpu mpocTaHOBKE pa3MepOB HEOOXOIMMO YIHTHIBATH TOPSIOK TEXHOIOTUIECKOTO TpoIiecca
U TIOPSAZIOK M3MepeHuil B 3ToM mpouecce. Hampumep, Ha ¢ur. 3 mpemycmarpuBaeTcs, 4To Ball
oOpabarsIBaeTCs B IIEHTPax, BHAYAJIE C OHOTO, TIOTOM C JIpyroro KoHIa. B cooTBeTcTBHM € ATHM 32
pa3MepHbie 6a3bl IPUHSTHI KOHIIBI BAJIOB, a JJIMHA 10 JUAMETPy OCTaBJI€Ha CBOOOIHOI.



Ecnmu HeoOXxoguMo BbIIEpKAaTh TOYHBIMA (JOMYyCKOBBIA) pa3Mep MEXIY HEKOTOPBIMHU
CTYTICHSIMU Basia (WJIA APYTOM JeTaaun), pa3MepHbie 0a3bl BRIOMPAIOTCS, a pa3Mephl POCTABIISIOTCS
c ydeToM 3Toro TpeboBanus (¢ur. 3), rae pasmep JUIMHBL 45.02 3alIUIIEH TOIYCKOM, a YCTYIBI 1O
KOHIIaM 3TOTO pa3Mepa SBJISIFOTCS JONOJHUTEIbHBIMUA Pa3MEPHBIMU Oa3aMH.

Bce pasmepnbie 6a3bl JODKHBI OBITh YAOOHBIMH JJISi M3MEPEHUH U 00pabaThIBaThbCs 110
KJIACCY YMCTOTHI B COOTBETCTBHH C TPEOOBAHUSIMHU TOUHOCTH U3MEPEHUI.

Ha uyeprexax nMTHIX JeTaneil HE PEKOMEHIYeTCS MPOCTAHOBKA Pa3MEPOB CBSA3BIBAIOIINX
OJTHY YHCTYIO TTIOBEPXHOCTD C IBYMs YepHBIMH (HeoOpaboTaHHbIMU) (ur. 4).

Ecnu neranb 3akperuisieTcss Ha CTaHKE B LEHTPaX, €€ TOPIbI CHAOXKAIOTCS I[EHTPOBBIMH
orBepctusamu 1o ['OCT (cwm. [7] cTp. 434-436). LleHTpoBOE OTBEPCTHE BHIUECPUMBACTCS OTACIBHO C
MPOCTAaHOBKOW HEOOXOAMMBIX pa3mepoB (¢ur. 3), [1, Tom I] cTp. 524-525.

Jlonycku Ha pa3mepsbl, onpeaenseMble Mo TabiulaMm JOMYCKOB U MOCAA0K (B TOM YHUCIIE
JOMYCKH Ha pa3Mephl MIOHOYHBIX 11a30B), POCTABIAIOTCSA HA YepTeke B OyKBEHHOM 0003HAuYCHHUU
(manpumep, @ 40K6, @ 40r6, @ 4017, @ 40H7) (LludpoBsie 3HAYCHUS TOMYCKOB, HATSTOB U 3a30POB
CBOAATCS B TAOJHUILY, KOTOPasi IPUKJIIAIbIBACTCS K PACUETHO-TIOSICHUTEIBHOM 3aITUCKE).

Jomnycku, He uMewmue OyKBEHHOro OO0OO3HAYEHHs, a TaKXKe HECTaHJapTHBIE OIYCKU
npocTaBisitorcss B mudpax (Hampumep, 45+0,1). K Takum oOTHOCATCS, Hampumep, IOMYCK Ha
pa3Mepbl ypoBHEH cTymneH4yaroil muuTel (¢dur. 4), Ha pa3Mepsl ATUHBL 00mIel HOopManu (pur. 3),
MEXILEHTPOBOE paccTosiHue ((ur. 2), SKCHEHTPUCUTET, OBAIBHOCTh, HECOOCHOCTh H T.I. Pa3mepsl,
MOCTABJICHHbIE Ha 4YepTeke 0e3 [OMyCKOB, OTHOCATCS K rpymnmne cBoOomHbix. Jlomycku  Ha
CBOOO/IHBIE pa3Mepbl ONPEENAIOTCS KIACCOM TOYHOCTH, KOTOPBIM YKa3bIBAE€TCS B IPUMEYAHHIX Ha
yeprexke (dur. 3, 7). [nsg cBoOOAHBIX pa3MepoB, TNOIy4YaeMbIX IMocie o00paboTku, B
MAaIIMHOCTPOEHUHU Hauboliee pacrpocTpadeH 14-i Kjacc TOUHOCTH.

Ha paGouem uepTexe mpocTaBiseTcs KJIacC YUCTOTHI BCeX MoBepxHOcTel neranu. [Ipu atom
HanboJiee YacTo BCTPEYAIOUINECs KIacChl YHUCTOTHI OOBIYHO BBIHOCATCS B MPUMEYAaHUE, HAIPUMeED,

o
«ocranbHoe 0,63», wim «ocrampoe V(V) u o (pur. 3, 4). Kioacc YHMCTOTBHI JOJDKEH

COOTBETCTBOBATh KJIACCY TOYHOCTH MOCAIKH, YCIOBHAM pabOTHI AeTalii, HallpuMep, IIeiika Baia,
pacroyiokeHHasi B MOALIMITHUKE CKOJIbKeHMsI, oOpabarbiBaerca He Hke 0,25 u mp. (cMm. [5] cr1p.
385-387).

Heo0xomuMO NOMHHTB, YTO BBICOKHE KJIACChl TOYHOCTH M YHUCTOTHI IOBEPXHOCTEH
3aTPyAHSIOT W3TOTOBJICHHE JETaleld W TMOBBIIIAIOT WX CTOMMOCTh. [loaTOMYy BBIOOp KIIacCOB
YHUCTOTHI JOJKEH OBITh 000CHOBAHHBIM.

Kaxnprii pabounii yepTe’k CHaOXKaeTcs TEXHHMYECKUMH YCIOBHSMH, MPHUMEPHI KOTOPBIX
NPUBEACHBI Ha (MUT. 3.

Paboune uepTexn 3yOUaThIX U YEpPBSUYHBIX KOJIEC, a TAK)KE YEPBSIKOB CHaO)KatoTCs Tadnuien
JaHHBIX 17151 00paboTkH 3yObeB (3yOope3Hoi Tabi.) dur. 3.

Ecin paboumii ueprexx sBisgercs COOpPOYHBIM U IpeAHa3HayaeTrcss s CcOOpKU U
nocienyoei COBMeCTHOI 00paboTKH ieTasielt B COOpaHHOM BHJIE (HAIIpUMEp, KOJIECO YEPBSIUHOE,
COCTaBJIEHHOE M3 BEHIlAa U LIEHTpa U Hape3aemoe mocie cOopku, ¢ur. 3), Ha HEM OITyCKalOTCs BCe
pasMmepsl, OTHoOcsIuecs K oOpaboTke aeranei 10 cOopku. VckitoueHHe COCTaBIAIOT pa3Mephl,
KOTOpbIE MOTYT MOTPeOOBAThCS JUIsl 3aKpeIIEHUs JIeTanel B mpouecce cOOpPKU U MOCIeayomen
COBMECTHOM 00pabOTKH.

PaGoune dyeprexu aetaneit, OkoHUaTeIbHAsT 00pabOTKa KOTOPBHIX MPOU3BOIUTCS «B COOpE»,
BBIUEPUYMBAIOTCS KaK YE€PTEXH 3arOTOBOK (CM. BEHEI] YePBAYHOTO KoJjieca Ha ¢ur. 3).

IX. TpeGoBanus kK 0pOpMJIEHHIO YePTeKA 001Ier0o BUAA MeXaHU3MA

Yeprex o0IIero Buaa MEXaHW3Ma BbIUEPUMBAETCS B TPEX UM MUHUMYM B JBYX NMPOEKIIMAX
C JOTOJIHUTENBHBIMU pa3bsICHAIOMUMHU BUaMu (¢ur. 1, 8). OH nomKeH onpenensaTh KOMIOHOBKY U
rabaputhl pa3pabOTaHHOTO MEXAaHHW3Ma B IEJIOM, €r0 MOHT&X M COCIUHEHHE C APYTUMH Yy3JIaMu
MaIIUHBI.

JlomyckaeTcst He BBIYEPUMBATH MOAPOOHOCTH KOHCTPYKIIMU Y3J0B (Harmpumep, OOJNTHI,
1aiiobl, PacKu U T.11.), 32 UCKJIIOYEHUEM NTPUCOETNHUTETBHBIX MECT.

Ha ueprexe ob1iero Buaa JaroTCsl MACOPTHBIE XapaKTEPUCTHUKU MEXaHU3Ma, TEXHUYECKUe



yciioBus, CHeI_II/I(i)I/IKaL[I/IH Y3JI0B U KPCIICIKHBIX ,ueTaneﬁ, HE€ BKJ/IIOYUYCHHbBIX B CHGLII/I(I)I/IKaI_[I/IIO
Y3JIOBBIX YEPTEXKEM.

Ecnu mMexaHu3M ycraHaBiuBaeTcs Ha (pyHIaAMeHTe, NaeTcs IJIaH (QyHIaMeHTa, pa3MeTKa U
pa3Mepbl oTBepcTHl mox  (yHAaMeHTHbIE OONTHI, HEOOXOAMMBIE CTPOMUTENI0 JUISl  €ro
MIPOEKTUPOBAHUSI.

[Tpumeuanne. Ha ueprexxe oOmero BuAa KelaTelbHO OTOOpa)kaTb B3aMMOJAEHCTBUE
pa3paboTaHHOTO MEXaHW3Ma C APYTUMH Y3JIaMH MAIIMHbI (€CITM OHU U3BECTHBI), KOHTYPBI KOTOPBIX
BBIUEPUMBAIOTCS TOHKUMH JTUHUSMHU.

X. TpeooBanusi K 0(popMJIEHHIO H COEPKAHUIO PACUETHO-MOSICHUTEIbHOM 3aNMCKH

PacueTHo-nosicHUTENbHAS 3aMKCKa OKOHYATEIbHO O(GOPMIISIETCS B KOHIIE IPOEKTUPOBAHUS
Ha OCHOBE YEPHOBOM 3allMCKH, COCTABIEHHOM B IIPOLIECCE TPOESKTUPOBAHMUS.

YucroBas 3amucKa MUILETCS OT PyKU YepHUJIAMH UJTU TeYaTaeTcss Ha KOMIbIOTEpe, Ha OJJHOU
CTOpOHE JHcTa mucueld Oymaru ¢opmara ¢ MONSMH U CIIMBKH. PUCYHKH M pacdeTHBIE CXEMBbI
BBIUEPUMBAIOTCA MTPOCTHIM U LIBETHBIMH KapaHAalllaMU B pa3pbIBax TEKCTA.

3anucka UMeeT MATKUN MeperuieT ¢ TUTYJIbHOM HAANMUChIO (JKeIaTesbHO HaleyaTaHHOM Ha
KOMIIBIOTEPE).

PacueTHo-mosicHUTENbHASA 3alMCKa JOJDKHA CONepkarh: 1) comepskaHue; 2) 3aJaHue Ha
npoekT; 3) BBeneHue; 4) oOmmili pacueT MexaHW3Ma; 5) pacueThl y3JOB WM JeTaneii; 6) Tabmuily
JIONTYCKOB, HATArOB M 3a30pOB THUIOBBIX IIOCA/J0K, BCTPEYAIOIIMXCS B 3alPOEKTHPOBAHHOM
MeXaHH3Me, a TAaK)Ke CHIJIOBOM U MPOYHOCTHOM pacdeT OJHOM U3 MPECCOBBIX MOCAOK (110 yKa3aHUIO
KOHCYJIbTAHTA).

Bo BBeneHuu NmpuBOISATCS KpaTKHWE CBEACHHUS O MPUBOJHOW CTAHIIMU KOHBeHepa, KOpOOKH
ckopocTed U T.A. IS KaKux Uesed MpearnoiaraeTcs NpoeKTUPOBATh TAHHOE YCTPOUCTBO. JlaroTcs
OMKCAaHUSA OCHOBHBIX y3JI0B (M0 KMHEMAaTHMYeCKOW cxeMe MPUBOJAA, MPUBEICHHONW B TEXHUYECKOM
3aJJaHUH, a TAKXKe HEOOXOAMMBIE TMOSICHEHUS M0 PEKUMY HArpy>KEHHS, YCIOBHIO IKCIUTyaTallud U
CPOKY CITy>KOBI U3JIeNus).

Pacuets! y3110B 1 ieTaneil BKIIOYAKOT:

a) Kpatkoe 00OCHOBaHME BHIOOpA THIA KOHCTPYKLUMH B 3aBUCHMOCTH OT Ha3HA4YCHHs U
yclIoBU pabOThl B MEXaHMU3ME; 3TU 0OOCHOBaHMS MOTYT OBITh NPEACTaBICHBI, HAIIPUMEpP, B BUJE
CPAaBHUTENIbHONH XapaKTEPUCTUKU BBIOPAHHOTO pEUIEHUS C JAPYTMMHU HMEIOIIUMUCS WU
BO3MOKHBIMHM BapuUaHTaMHM, [MOKa30M HUX MPEUMYILECTBA MOJ| YIJIOM 3pEHUSI CTOUMOCTH, IIPOCTOTHI
M3TOTOBIIEHUS, YA00CTBA HKCITyaTalluu, pEMOHTA U TIp.;

0) IpUHLMIINATBHYIO CXeMY KOHCTPYKIIMM M PAacUETHYIO CXEMY C yKa3aHHUEM HEO0OXOAMMBIX
JUIS pacyeTa Harpy3oK;

B) pacdeTHBIE 3ITIOPHI;

r) obocHoBaHME BbIOOpa Marepuana, TEPMOOOPAOOTKH, AOMYCKAEMbIX HAIPSDKEHUH,
JIONTYCKOB U NOCAI0K, YACTOTHI IOBEPXHOCTH U IIp.;

N) pacueTHble (OpMyNbl, 3alHMCaHHble B OOIIEM BHJIE € MOCIEAyoIEeH IuppoBoit
MOJICTAHOBKOM U pe3ysIbTaroM BbluucieHus. O003HaueHus, BXOJAIINE B (POPMYIIbI, BBIMHCHIBAIOTCS
OTAETBHO C paclu(poOBKOM, C yKazaHHMEM HUX BeIWYMHBI M pa3MepHOCTH (OCHOBHYIO YacTh
pacyeToB cJeyeT BBIIOIHUTH B OPME MPOBEPOUHBIX);

€) 000CcHOBaHME BBIOOpA pa3MepOB, KOTOPbIE HE OMPEEISIOTCS pacueToM, a BRIOUPAIOTCS 110
PEKOMEHAANNSIM, KOHCTPYKTUBHBIM WJIM TEXHOJIIOTUYECKUM COOOpaKEHUSIM;

) KpaTkue oObSICHEHHs K pacueTy, O3BOJIAIONINE pa300paTbcs B HeM 0e3 IOMOIIH aBTOpa;

3) BBIBOZBI M 3aKJIIOUYEHHUS 10 pacueTy;

M) CCBUIKU HAa JIUTEpaTypy (B TOM YHCJIe KOHCIIEKTHI JIEKIH) ¢ yKa3aHHEeM HOMEpOB Taluil,
CTpaHUIl U Mp., HOMepa Hcnoib30BaHHBIX ['OCToB, HOpManeld U np. DTU CCBUIKUA U SIBIISIIOTCS B
OCHOBHOM OOOCHOBAHHUSIMH, YKa3aHHBIMHU B ITyHKTAaX 4, 2, U e, Harpumep [4] ctp. 125, tabn. 3 [4] u
T.J.
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XI. 3amuTa npoexkra

CTYI[eHT 3allIUIIAeT CBOM IMPOCKT HCpe KOMHCCHEN M3 HpCHO,I[aBaTCHCﬁ Ka(be,[[pbl ", KakK
IMpaBHJIO, B IPUCYTCTBUU KOHCYJIbTAHTA. K 3amure AOMMYCKAKOTCA CTYACHTHI, UMCIOIIINEC HE MCHEC 4
JIMCTOB MPOCKTA U PACUCTHO-IIOACHUTCIIbHYO 3alIMCKY, ITOATTNCAHHBIC KOHCYJIbTAHTOM.




3ammTa mpoeKTa SIBJISETCS 3aBEPIIAIOIIUM 3TAIIOM IPOSKTHPOBAHUS U TIPOBOIUTCS B CPOKH,
YCTaHOBIIEHHbIE Kaeapoil Ui OTAEIbHBIX IPYII U (haKyIbTETOB.

[Tpu 3ammTe CTYASHT JOJDKEH, MPEXkKAe BCEro, XOpollo pa3duparbcs B CBOEM IMPOEKTE, T.C.
yMETh OOBACHATh Ha3HAYECHUE 3allpOCKTUPOBAHHOTO MEXaHM3Ma, IpEIbsBISEMblE K HEMY
TEeXHUYECKHE TPeOOBaHUs, 000CHOBATH MPHUHSITHIE KOHCTPYKTUBHBIE M TEXHOJIOTHYECKUE PELICHUS
IIOCTaBJICHHOM 3a/lauy, a Tak)Ke OTBEYaTh Ha BCE BOIIPOCHI, CBA3AHHBIE C PACYETOM KOHCTPYKIHH.
3anUImammi JOJKEH YeTKO MPEICTABIATh 3HAYCHUE KaXKIOW JIMHUHM CBOETO uYepTexka, KaKIou
HOAPOOHOCTH KOHCTPYKLHMH, YMETh OOBACHUTH MOPAJOK COOpPKH Y3JIOB, Ha3HAuUE€HUE KaKAOH
JeTaJIH, OCIeI0BAaTeIbHOCTD NIepe/Iaun Harpy30K ¢ OAHOM JIeTalld Ha IPYTYIO U T.JI.

OneHka 3HAHUM CTyAEHTAa M KadecTBa BBINOJHEHHOIO MM IPOEKTa HPOM3BOAUTCA 11O
4yeThIpex0anbHON cucTeMe (OTIMYHO, XOPOINO, YAOBIETBOPUTEIBHO, HEYIOBIECTBOPUTEIBHO).
OreHka IPOCTaBIIAETCS B BEIOMOCTH M 3a4eTHOW KHMKe. KpoMe kauecTBa NMpoeKTa M 3HAHUM
CTYICHTa, IPU OIICHKE YYUTHIBAIOTCS BBIOJHEHUE CPOKOB NMPOECKTUPOBAHUS, CAMOCTOATEIBHOCTD U
TBOpYECKass MHMLIMATHBA CTYIEHTA MPHU MPOEKTUPOBAHUU. XapaKTEPUCTUKY pabOThl CTyJIEHTa IO
STHM IYHKTaM JIa€T KOHCYJIGTaHT.

3amumas MpoeKT, CTYyAEHT HEU30€KHO IOKa3bIBA€T CBOM 3HAHMS HE TOJBKO B 00JacTH
Jerajgeii  MamMH, HO ¥ 1O JPYI'MM JWCUUIUIMHAM:  CONPOTUBIICHUIO  MAarepualioB,
MarepuasIoBeACHUIO, TEOPUU MEXAHW3MOB U MAlllMH, TEOPETUYECKOM MEXaHUKU U T.J. DTH 3HAHUS
TaK)Ke YUUTHIBAIOTCS MPH OIICHKE 3aIIUTHI TPOEKTA.

HeynoneTrBopuTesibHas OL[EHKA IPOCTABIIAETCS:

a) 3a IJI0X0€ KaueCTBO MPOEKTA;

0) 3a HeyOBJIETBOPUTENbHYIO 3aIIUTY.

OCHOBHBIMHU TIPU3HAKAMH IIJIOXOTO MPOEKTA CUUTAIOTCS CIIEIYIOIIHE:

1. CxeMaTn4HOCTh NPOPAOOTKU KOHCTPYKLMH, HE OTBEYAIOLIas TPeOOBAHUAM, U3JI0KEHHBIM
B paznenax VI u VI,

2. B KOHCTPYKIMM JONYIIEHbI TaKUE IPUHIHUINAIbHbIE (ITPyOble) OLIMOKH, Kak:

a) KOHCTPYKIMS HepaboTocrnocoOHa (HENMpodHas, HE OCYIIECTBISETCS INeperaya CHIIOBOTO
[IOTOKA, He OOecreyrBaeTcss CMa3Ka, Bpallarolluecs IEeTadd 3aMbIKalOTCA C HENOABH)KHBIMU
MTOMUMO TOAIIUITHUKOB H T.I1.);

0) HEBO3MOYKHOCTb COOPKH;

B) KOHCTPYKIHS HE [OITyCKAeT PETYIHPOBKY pETYIUPYEMBIX Y3JI0B (ITOJIIUITHHKOB,
3alleTICHHS U TIP. );

') KOHCTPYKIUSI IPAKTUYECKU HE MOXKET ObITh U3TOTOBJICHA UM TPEOYET CIUILIKOM CIOXKHOU
U IOpOroi TEXHOJIOTHH.

3. Yeprexu UMEIOT mioxoe rpaguueckoe opopmienue (cM. pasznen VI, myHKT 2).

[ToBTOpHO 3amMINaONIMe, a TakKKe OTCTAIOIIME CTYAEHTHl SBISIOTCS Ha 3alUTy C
HampaBJIeHUEM U3 JeKaHarta. EciuM CTyAeHT TMoilydaeT HEyJOBJIETBOPUTEIBEHYIO OIEHKY Ha
MOBTOPHOM 3all[UTe, KOMUCCHSI BBIHOCHT pEIIEHHE O BblJaye €My HOBOTO 3aJlaHHs B CIEIyIOIEM
CEMECTpE WJIM O IiepepaboTKe MPOEKTa 10 CTapOMY 3aJaHHMIO.

IIpumeuanue:

1) 00pa3noBO BBINOJHEHHbIE M OTIMYHO 3allMIIEHHBIE IMPOEKTHl IPEICTABISIOTCS Ha
KOHKYPC, KOTOPBIN €XKerofHo mpoBoauTcs Ha Kadeape. CTyneHThI, 3aHsBIINE MIPU30BbIE MECTa Ha
3TOM KOHKYpCE, MOJIy4aloT PEMHH, OTMEUYAIOTCS B IPUKa3ax 1Mo (paKyabTeTy U UHCTUTYTY.

2) MIPOEKTHI, IPU pa3pabOTKE KOTOPHIX CTYACHT BBINOIHUI PabOTy MCCIIEN0BATENHCKOTO
XapakTepa, MPOSBUII JIEMEHThl M300peTareibcTBa U T.I1., YUUTHIBAIOTCA IO JIMHUM CTYIEHYECKOTO
HAy4YHO-TEXHUYECKOI0 00IIeCTBA U BBIIBUTAIOTCS HA KOHKYPCHI 3TOT0 00LIeCTBa.

Bompocel k 3amure KypcoOBOIO IPOEKTa IO JUCLMIUIMHE «JleTajn MamuH U OCHOBBI
KOHCTPYHUPOBAHUS.

[ToaroToBka K 3amuTe MPOEKTa — BaXKHAsi COCTaBHAs 4acTh pa®oThl Hajx HUM. K 3ammuTe
MPOEKTa ClieyeT TOTOBUTCS B TEUEHHE BCEro IpolLiecce IMPOEKTUPOBAHUS IMyTeM IIIyOOKOTro
IIPOYMBIBAHMS KOHCTPYKTUBHBIX PEHIEHUN U PACYETOB.

CTyneHT AOKEH MOJHOCTBIO Pa3OupaThCcsi B KOHCTPYKLMHU pa3padOTaHHBIX UM Y3JIOB U
IMPUBOAWMBIX pacdy€Tax: 4YE€TKO MPEACTABIIATh HA3HAYCHUC BCEX ICT aJled 1 DIIEMEHTOB KOHCTPYKIIUH,
MOPSAA0K COOPKHM M PEryJupOBKU Y3JI0B; (DYHKIIMOHMPOBAHUE CHUCTEMbI CMa3KH, Mepetayd Cuil U



MOMEHTOB MEXIy JAeTalsIMH Yy371a, YCIOBUS pPAa0OTBl W OTHOCUTENBHYIO HarpyXeHHOCTb
MOJIIMITHUKOB U BaJIOB, TEXHOJIOTHIO U3TOTOBJICHHUS IETaIEH.

Metoauueckue ykazaHHd IIOMOTYT CTyAEHTaM JIydlle TIOATOTOBUTBCS K 3allUTe:
oOpaiaeTcsi UX BHUMaHUE Ha T€ CTOPOHBI U SIBICHHUSA, KOTOPbIE M0 KAaKOH-IHOO MpUYMHE MOTIU
YCKOJIB3HYTh M3 HUX IOl 3pPEHUs], YCTPAHSIIOTCS TPYJHOCTH, CBA3aHHBIE C HEOXHUJAAHHOCTBIO
BOIPOCA, 33/1aBa€MOT0 IPH 3alllUTEe MPOEKTa. 31eCh MPUBEACHBI TOJIHKO OCHOBHBIE BOIPOCHI, Yallle
BCEr0 BCTpEYAIOIIMECs; B IMPOLECCE 3allUThl MOTYT OBITh 33/JaHbl U WHBIE NPUMEHHUTEIBHO K
COZICpKAHHUIO KOHKPETHOTO IIPOEKTa.

BaxxHpiM MarepuanoM Inpu MOATOTOBKE K 3alllUTE MPOEKTa SABISAETCS PacCuyETHO-
MOSICHUTEJIbHAST 3alKCKa, II03TOMY €€ HY)XHO COCTaBJISATh TIIATEJIbHO C CaMOro Hayaia
MPOEKTUPOBaHuUs. B 3amucke cienyer Aath 000CHOBaHHE KOHCTPYKIUH M HEOOXOAUMBIE MMOSICHEHHS
K pacueTaM B TeKCTe (B BUE CCHUIOK Ha JIUTEPATYPY).

3ammTa NMpoeKTa HAauMHAETCSl ¢ KPAaTKOro COOOINEHHs CTYACHTA MO YepTexy OOIIero Buia
yctaHoBku. [IpomomkutenbHOCT, cooOmienuss — He Oonee mnatu MuHYT. CooOuieHue
PEKOMEHAYETCSl TOTOBUTH 3apaHEe.

[TpumepHoe copepxaHHe COOOIIEHUS TOJKHO IMPEACTaBIATh CO00il OTBETHI Ha BOMPOCHI
1...6 x muct «Yeprex oOuiero Buaa npuBoja». JlanbHelnas 3amuTa IpOeKTa COCTOUT B OTBETAX
CTyJIEHTa Ha BOMPOCHI WICHOB KOMUCCUU, IPUHUMAIOUICH MPOEKT, IPU PACCMOTPEHUU OTIEIbHBIX
JIUCTOB IIPOEKTA.

PexoMeHnyercst 0TBe4aTh MO CYIIECTBY Ha IOCTABIEHHBIE BOIIPOCHI.

Bomnpocsl no auctry «Yeprex 00mero Buaa npuBoaa»

1 KakoBo Ha3Ha4YeHHE CHPOCKTUPOBAHHON ycTaHOBKH? [laliTe KpaTKylo XapaKTepHUCTUKY W
pacckakute 00 0COOCHHOCTSAX KOHCTPYKIIUHU Y3JIOB, BXOASIIHUX B TIPUBO/I.

2 Kaxkoii »snekTpoaBHrareib BbIOpaH (OTKPBITHIM WJIM 3aKPBITHI, C HOPMAJIbHBIM WU
MOBBIIICHHBIM IyCKOBBIM MOMEHTOM) © modeMy? Ha ocHOBaHMM uero BbIOpaHbI
HOMUHAJIbHAsI MOIIIHOCTb JIEKTPOJIBUTATEIISI K YACTOTa €r0 BPAILICHUS?

3 Kakoro tuna my¢rTa ycTaHOBICHA MEXIy JBHrarejeM WU PEIYKTOpOM, €€ CBOWCTBA W
Ha3zHaueHue?

4  Kak ocylecTBICHO KpeIlIeHHe YCTaHOBKM K OCHOBaHMIO ((yHIaMeHTy, 3epKally Iojia) B
KOHCTPYKIUH?

Kak Ha3zHayeHbI IPEEIIbHBIE OTKIOHEHUS OT COOCHOCTH BajioOB?
C Kakoil 11eTpI0 yCTaHABIMBAIOT MPUBOJ HA OETOHHOM (pyHIAaMeHTe?

Kakmne gocTomHCTBa M HEIOCTAaTKU MMEET KpeIUUICHHE Y3JI0OB YCTaHOBKH K IUIUTE (pame) ¢
MOMOIIIbIO O0ITOB, BUHTOB, Imiiek? Kakoil crioco0 kpersieHus: BHIOpaH 1 rmouemMy?

8 Kakwue ycTpoiicTBa MpUMEHEHBI K PacCMaTpHUBaeMOM TPUBOJE UIsi O0ECIIeUEeHUs] TEXHUKU
0€30MacHOCTH U OXpaHbI Tpyaa?

Bonpocs! no simery (imcram) «Pexykrop, kopodka nepegayu»
A. O0mme BONPOCHI /ISl BCEX THIIOB PEYKTOPOB

1 KakoBo Ha3HaUYeHUE uyepTeKa COOPOUHON €NMHUIIBI (TEXHUYECKOTO MPOEKTa y3Ja) U Kakue
TpeOOBaHUs NPENBIBISIOTCS K 3TOMY uepTexy? Kakue pasMepsl Ha HEM NPOCTaBIAIOTCA?

2 Kakue npeumymiecTBa M HEIOCTaTKM HMMEET NPUMEHEHHBIH PENyKTOp Mepen ApYrMMHU
TUMAaMU  PEIyKTOPOB TOTO K€ Ha3HaueHus (BO3MOXKHOCTh IMOJydeHHUs TpeOyeMoro
NEePeAaTOuHOro0 4MCia, K.II.J., IJIaBHOCTh pabOThl, MPOCTOTa KOHCTPYKIUH, rabapuTHBIE
pa3Mepbl, 3aHMMaeMasi IIoIIa/lb, YA0OCTBO KOMIIOHOBKH MPUBO/A, (hopMa MIUTHI UIH PaMbl
U pa3Mepsl PyHIaMeHTa, CTOMMOCTb, IPUMEHEHHE Ae(PUIIUTHBIX MaTepyuasoB U T.01.)?

3 U3 xakux cooOpakeHWI MpoM3BeeHa pa30MBKa IMEPEIaTOYHOTO YHCIA MEXIY CTYICHIMHU
penykropa (KOMIAaKTHOCTb, YCJIOBHSI CMa3KH U T.I1.)?

4 Kak pacmudpobsiBaeTcss 0003HaU€HUE CTETIEHN TOYHOCTH 3y0uaroro kosneca?
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Uto ompenensaT pacCTOSIHUE OT CTEHOK PEIyKTopa J0 OCH OonTa (BHHTA), CTATHBAIOIIETO
KPBIIIKY U OCHOBaHUE peayKTopa?

Uro omnpenenser BBICOTY NMPHIMBOB IS PACIOIOKEHHS OOJTOB OKOJIO MOAIIHMITHUKOBBIX
raesn?

Kak u Ha Kakod cTaguum W3rOTOBJICHUSI KOpIyca peaykTopa (KOpoOKH CKOpPOCTEi)
poBoauTCss 00paboTKa OTBEPCTUI TIOJ] TOAIIUTHIKHN ?

JJis 4ero ¥ Ha Kakod CTaJWH M3TOTOBJICHHSI CTABSITCS MTU(TH MEKIY YaCTIMHU Pa3beMHOTO
kopmyca?

Uem obecneunBaeTcsi TEPMETUYHOCTh MEXKIY IUIOCKOCTSIMH MPHIETaHHUS PAa3beMHOTO
KopItyca penykropa? KakoBoro Ha3HaueHHe OT)KUMHBIX BUHTOB B peayKTope?

KakoBo Ha3HaueHHe CMOTPOBOrO OKHa B Kopryce peaykrtopa? Kak BbIOMpaOT €ro
MECTOIIOJI0XKeHUE?

Kak ocymiectsisiercst 3aXBaT COOpaHHOTO PeayKTOpa MPH TPAHCIIOPTHPOBKE?
KakoBo Ha3HaueHue OTayIINHbI?

Kak BbIOpaH ypoBeHb Macia B pegyKkrope?

Kak ocymectBisieTcst cMeHa cMa3KH, JOJUMBKA €€ U KOHTPOJIb YPOBHS?
JlaiiTe 060CHOBaHUE BHIOPAHHOI'O TUIIA MACIIOyKa3aTelsl.

Jli1st 9ero u rae HeoOXOIUMO YCTaHABIUBATh MAacI00TpaKaTeIbHbIE KOJIbLA?

Kakue TUmbI yrnaoTHEHHH BajOB MCHOJIB3YIOTCS B peaykropax? Kakue mocronHCTBa MMeeT
BBIOpaHHOE YIUIOTHEHHE?

Kak ¢ukcupyroTcst OT 0ceBOro cMenieHus Bajibl B JAHHONH KOHCTPYKLIUHN?

TpeOyer nu AaHHBI THUN TOAIIMITHUKOB KayeHUsS pPEryiaupoBku mpu cbopke? Kak ona
OCyLIECTBIIIETCS B JaHHOW KOHCTpyKuuu? Kakue eme HCHonb3yloTCs CIOCOObI
PEryIUPOBKH MOAITUITHUKOB?

Haiite o60cHOBaHME BHIOOpA THIIA TOJIIUITHUKOB KadeHHUsI.
Kakoii 13 MOAIMITHUKOB JAHHOTO Baja HarpyskeH cuibHee? [Touemy?
Kak ocymectBisiercst cMa3ka MOANIMITHUKOB peAyKTopa (KOpoOKH mepeay)?

Kak ompenensercs BbIcOTa yCTyma (3amieuuMka) Bana (JeTanu), B KOTOPBIH ymupaercs
TTOJIIITAITHAK KaYCHHS?

N3 xakux cooOpakeHHil BRIOpaH AMAMETP BXOJHOTO Bajia peaykTopa?

Kakne KOHCTpYKTHBHbIE MEPbI IPUHATHI AJIs1 00JIErYeHHsI HallpaBJIeHUs KoJleca 10 Bally MpH
HanpeccoBke?

Kak momobpana mocajgka pacnopHOW BTYIKH, YCTaHOBJICHHOW MEXKIy KOJIECOM U
MOMIIUITHUKOM?

Jl51s 9ero npemycMaTpuBaloOTCsl MPOTOYKH (KaHABKH) Ha Bajax”?
[TosicanTe 00603HaYEHUE TTOCATOK B IIIMIOHOYHOM (IILJTUIIEBOM) COSIUHEHUHU.

Kakue Mmepsl Ui yCTpaHEHUs CaMOOTBHHYMBAHUS KPENEXKHBIX JETaleld MCIOJIb30BaHbI B
JTAHHOM KOHCTpYKIMN?

Ha xakyto myOuHy HE0OX0IMMO 3aBepThIBaTh BUHTHI B UyTyH?

Kakyto niavHy uMeeT pe3p00BOM KOHEI| IIIHIBKHY, NpeIHa3HAaYeHHbIH I 3aBUHYMBAHUS B
YyryH (cTaip)?

B kaxoit mocnenoBarenbHOCTH OCYIIECTBISIETCS cOOpKa peaykTopa (KopoOku mepenad)?

Kak BriOupaercs mapka macia?
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Kak nepegaerca kpyTsAlMiA MOMEHT, MPUJIOKEHHBIA K BXOAHOMY Bally, Ha BBIXOJHOW Baj?
Kakue neranu mpu 3ToM paboTarot?

Kakwue BuIbl HanpsKEHU UCIIBITHIBAET KAXK/IbIA YYaCTOK BaJsia?

Ha ocHoBanuu kakux cooOpakeHui BEIOpaHbI IEPEXOTHBIC U (PUKCHUPYIOIIUE YCTYIIHI Basia?
Kak BbiOupaercs pacueTHas cxema Bana?

[To xakuM KpUTEpHUSM MPOBEACH pacyeT JaHHOTO Bajia KOHCTPYKLUU?

Kaxkue HampsixeHus: BOSHUKAIOT B paccMaTpuBaeMoM ceueHuu Bana? Yem onu Be1zBanbl? [1o
KAKOMY 3aKOHY U3MEHSIOTCA?

Kakoe ceuenne (ceuenus) Basia HamOojee HarpyxeHo? Kak mpoBepsiach €ro mpo4HOCTb
(BBIHOCITUBOCTB)?

UYem co3naercs KOHLEHTpALUs HANpsHKEHUH B pacCMaTpUBAEMOM CEUEHHUH Basia?

Kak ompeneneHn ko3QPUIMEHT KOHIEHTPALMK HANPSDKEHUH B JTAHHOM CEUEHUU Baja (Tpu
HaJIUYUU HECKOJIBKUX KOHIIEHTPAaTOPOB)?

Kakue Harpy3ku nepenarorcs Ha Basl oT MypTbl? Kak 3T0 yuTeHo mpu pacuete Baja?

B. Huanuapudyeckuii peayKTop

Kakue wmarepuanbl ¥ ¢ Kakod TepMOOOPaOOTKOM WCIIOJIb30BaHbI JUIsl 3yO4aThIX KOJIEC
penykropa? KakoBa 3¢(eKTHBHOCTH TEpMOOOpaOOTKH?

Kakue npenmyInecTBa MMEIOT KOCO3yOble Iepenavyd Ieped MpsMO3yObIMH, LIEBPOHHBIC
nepea KocozyosMu?

Kak BbIOMparoTCss yIibl HaKJIOHAa 3yObeB B KOCO3yOOi W B pa3ieiCHHON HICBPOHHOM
nepenaye?

N3 KakuxX COOOpaKCHHH BBIOMPAIOT THIBI W CEPUU IOJIIMITHUKOB JIIsi BaJIOB
UAJTUHIPUYECKUX mepeay’?

[Touemy onMH Bas IEBPOHHOM Mepeiaun BHIMOIHIETCS MIaBatoIIuM?

Kakue Banbl B peaykTope € IIEBPOHHBIMU ME€peAayaMd BBINOJHEHB! IUIABAIOIIUMHU U
nouemy?

Kakas U3 AByX cTyneHeil MUIMHAPHUECKOTO JABYXCTYHEHYaToro COOCHOIo peayKTopa boinee
HarpykeHa? Kak onpenensuiich pa3mepbl ObICTPOXOAHOM CTYNEHH?

JlaliTe 00OCHOBaHHE BBIOPAHHOW KOHCTPYKIIMM OIOPHI BXOJAHOTO W BBIXOIHOTO BaJIOB
[UTHHPUIECKOTO COOCHOTO PEAYKTOpa.

Kakue 10oCTOMHCTBA M HENOCTaTKM MMEET MHOTOINOTOYHBINA PENYKTOp IO CPAaBHEHHUIO C
PENYKTOPOM, BBIMIOJIHEHHBIM I10 pa3BEpHYTOM cxeme?

UeMm B JaHHOM KOHCTPYKIIMM MHOTOIOTOYHOTO pPEayKTOpa oOecreduBaeTcs J0CTaTO4Has
PaBHOMEPHOCTb DPACIPEAEICHUS MOIIHOCTH MEXKIY NapajuleIbHBIMA KHHEMaTHYeCKUMHU
LENsMHU U KaKue JPyTue crnocoObl perIeHnst 3TOM ke 3a/1a4l U3BECTHBI?

Kak OIMPCACIICHBI pasMEpPhl YIIPYTHUX 3JICMCHTOB, BCTPOCHHBIX B MHOT'OIIOTOYHBIN pCI[y'KTOp?

Kakne npeuMynmecTBa M HEJOCTATKM HUMECT MNPUMCHCHHEC OJIWHAKOBOIO W Pa3IM4YHOIO
HaIllpaBJICHUA 3}/'6136B MMECTCPHU U KOJIOCA HAa MPOMCIKYTOYHOM Bally pe,uyKTopa?

Kak wm mouemy BBITOMHEE pacmojaratb KOJECO THUXOXOMHOM Tmepenaadn (IeCTEpHIO
OBICTPOXOHOM TIepeaun) — OMMKe K OTIOpe Y BBIXOAHOTO KOHIIA Bajia U OJMKE K APYTOn
ornope?

B. KoHnyecknid ¥ KOHUYECKO-IMJINHIPHICCKUHA PEAVKTOP

IToueMy KOHMYECKHE U KOHUYECKO-LIWIMHIPUYECKAE PELYKTOPBI JKEIATEIBHO BBIIIOIHATE C
KOPITyCaMH, CHMMETPUYHBIMU OTHOCHUTEIBHO OCH BXOJHOTO Bajia?
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[Touemy Banbl KOHHMYECKOM II€pelayd PEKOMEHAYETCS YCTAaHABIMBAaTh Ha pPaJHAIBHO-
YHOPHBIX MOAMIUITHUKAX?

Kakue BapuaHTBl CX€Mbl IIOCTAHOBKM IOJIIMIIHUKOB Ha Baly-IIECTEPHE KOHMYECKOTO
penykTopa u3BecTHbI? Kakue J0CTOMHCTBA M HEJOCTATKH UMEET BhIOpaHHas cxema?

B kakoit IMOCIEA0BATCIbHOCTU OCYHICCTBIACTCA c6op1<a Yy3J1a KOHUYECKOI'O Ba.]'Ia'H_IeCTepHI/I?

Kak perymupyrorcs KoHWYecKas 3y0uaras rmepejaada o MATHY KOHTAKTa U IMOIIITUITHUKH €€
BaJIOB?

Kakoe mnpeumymiecTBO HMMEIOT Tepeladyd ¢ KPYroBbIM 3yOOM Tiepen IpsMO3yObIMU
KOHUYECKUMH nepegadyamu?

Kak BpIOpaHo HampaBieHre KpyroBoro 3y0a KOHM4ECKOro Bajia-IecTepHu?

Uepes kakue JeTand W KAakOW TMOAIIMIIHUK TIEpelaeTcsi Ha KOPIyC OceBas CHIIa,
BO3HHUKAIOIAsi B KOHUYECKOM 3alleTJIeHUN?

I. YepBA4YHBIA PEIYVKTOD

N3 kakux cooOpakeHMI BRIOPAHO YUCIIO 3aX0I0B YepBsIKa?
Kakoit marepuan u ¢ kakoil TepM0o0oOpabOTKON UCHIOIB30BaH ISl YepBsiKa?

Kakue marepuanbl MCIONIB3YIOTCS JUIsl M3TOTOBJICHMs BEHIAa uepBsyHoro kojieca? Kaxoii
Marepual NpUMEHEH B JaHHOU KoHcTpykuuu? [louemy?

Kak BpIOMparoT JoITyckaeMble KOHTAKTHbIE HANPSDKEHMS IPU pacyeTe YepBsiuHOM mepenadn
C KOJIECOM M3 OJIOBSIHUCTOM U 0€30J10BSIHUCTOIN OpOH3bI?

B kakux ciayyasx BBINOIHSIOT YEPBAYHBIC PEIYKTOPHI C BEPXHUM, a B KaKUX C HUKHHUM
PacIoJIOKEHHEM UepBsKa?

JlaiiTe 060CHOBaHME MPUMEHEHHON CXeMbI IOCTAHOBKHU IMOALIMITHUKOB Bajla YepBsIKa.

Uepes kakue JeTanyu M Kakol MOALIMIHUK MEpPEelaeTcsi 0CeBas cuja ¢ 4epBsika Ha KOpILyc
penykropa?

[Touemy Bas 4epBAYHOIO KOJECA YCTAaHABIMBAETCSA HA PAIUaIbHO-YIIOPHBIX TOAIINITHUKAX ?
Kaxk cma3piBaroTCs mepeiada v MOAMIMITHUKY Y€PBIYHOTO peayKkropa?

B kakoMm ciyuae Ha Basly YepBsika yCTaHaBIUBAIOTCS pa30pbI3ruBaresin’?

Jaiite 00OCHOBaHHWE TPUMEHEHHOIO B IMPOEKTE CHOCO0a OXJIAXACHUS YEpPBSIUHOTO
penykropa.

KakoBo HazHaueHue pebep Ha Kopiyce dYepBsiuHOro peaykropa? Korma mpumMeHsrOTCs
BEPTHUKAJIbHBIE U KOT/Ia TOPU30HTaJIbHBIE pedpa?

Kakue mocTonHCTBa U HEIOCTATKU UMEET KOHCTPYKIIUS HEPA3bEMHOTO KOPITyCca YePBIYHOTO
penykropa?

JlaiiTe 000CHOBaHHE NMPUMEHEHHOIO B MPOEKTE Croco0a COEJUHEHHs BEHLA C LIEHTPOM
4epBsYHOIO KoJeca.

[Touemy /1 coeMHEHUs BEHIIA YEPBAYHOIO KOjeca ¢ LIEHTPOM KpOME MOCAJKH C HaTsITOM
MPUMEHSIOT ITUPTHI?

Kak perynupyrorcs yepBsauHas nepeaada o IsTHy KOHTAKTa ¥ MOALINITHUKY Baja Koseca?
J151g yero HeoOXO0 UMbl KOHTPOJIbHBIE MOSICKU U OypT Ha TIIOOOUIHOM YepBsike?
Kak ocyrmiecTBisieTcst peryl1npoBKa 3alerieHus B NI0O0MIHOM YEePBSIUHOM peayKTope?

C kakoil 1enpl0 TMOMIIMITHUKU Bajlia dYepBika T[IOOOMIHOTO YEPBSIYHOTO PEAYyKTOpa
YCTaHABIIMBAIOTCS C TIpeBapuTeIbHBIM HaTaroM? Kak oH obecnieunBaeTcs?

J. KopoOoku nepenaq
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Haiite ~ obocHOBaHME  BBIOPAHHOTO  KOHCTPYKTHBHOTO  HCIOJHEHHS  MEXaHH3Ma
NEPEKIIIOUEHHsI KOpOOKH Tepeniay.

Kak ompeneneno pacctosiHue MeX1y HEMOIBUKHBIMU KOJIECaMU B KOpoOKke nepenad?
3adeM HY>XKHBI (PUKCATOPBI M YIIOPHI B KOPOOKaxX mepeaay  rie MX MOKHO CTaBUTh?

Korna m s yero mpuMEHSIOTCS OJIOKMPYIONIUE YCTPOWCTBA B MEXaHMU3MAaX YIPaBJICHUS
KOpOOOK mepenaq?

Jist gero TpeOyeTcst CKpYIVIATh TOPIIBI 3yObEB y KoJieC KOpoOOK mepenay?

C Kakoil I1eNbl0 TMPEIyCMAaTPUBAIOTCA BBITOYKHA IOCEPEAMHE JUIMHHBIX OTBEPCTHH
[UIALIEBOTO POQuis?

Korna mnpumensiercs UEHTpUpOBaHME MPSIMOOOYHOIO MUIMIIEBOIO COEAMHEHHUS IO
Hapy>KHOMY W KOTJa 10 BHYTpeHHeMYy auametrpy? UTo naer HeHTpUpOBaHHUE MO OOKOBHIM
rpaHsm?

Kak ocymiecTsisieTcst IEeHTpHPOBaHUE 000HMBI OOTOHHOM My(PTHI B JAHHOM KOHCTPYKIIUH?
ITouemy B KOpoOKax mepezad Kojueca JeNaroT y3KUMU?

Kakast Tepmoo0OpaboTka mpuMeHeHa Ui 3yObeB KoJeC B KOPOOKE CO CKOJIB3AIIMMU OJIOKaMHU
mecrepeH?

E. PeMeHHbIE Iepeaayn ¥ BApHATOPLI

Kak onpeneneHsl THI U YUCIIO pEMHEH KIIMHOPEMEHHOM (pa3Mephbl PEMHSI TUIOCKOPEMEHHO! )
nepeaavyn?

C Kkakoil 1ENbIO TNPUMEHSETCS  KOHCTPYKIMS ~ I[IKMBAa PEMEHHOH  Tepenauw,
YCTaHABIIMBAEMOI'0 Ha CTaKaHe, KPEMsIIeMCs K KOPIyCcy peaykropa (KopoOku mepenad)?
Kak 1 1o kakum Harpy3kam pacCUUTBIBAIOTCS JIETAIH ITOTO YCTPOCcTBa?

Kak ocymiecTBiseTcst HaTsKEHHE PEMHS B JaHHOW KOHCTPYKIUH?

JlaiiTe 000CHOBaHME BBIOPAHHOTO COcO0a HAaTSHKEHUS peMHs (NepUoJuUecKas MOATIKKA,
CaMOHATSKHBIE YCTPONCTBA).

Uem obecrieuynBaeTCsl U PEryIUpPYeTCsl COBMAJEHUE CPEIHHUX IJIOCKOCTEH 00OMX IIKHBOB
(oTcyTCTBHE IIEpeKoca peMHs)?

Kak onpenensercs nuanazoH peryJaupoBaHUsl Bapuaropa ¢ MIMPOKUM PEMHEM U OAHUM WU
JIBYMsI pa3IB)KHBIMU ILIKHBaMU?

K. IlnageTapHLIN PEAVKTOP

Kakue npenMyiecTBa W HENOCTATKH HMMEET IUIAHETAPHBIN PEIYyKTOp Mepel OOBIYHBIM
3y0OuaTbmM?

Kakue cxembl miiaHeTapHbIX PETyKTOPOB UMEIOT BHICOKHM K.I1.11.7
W3 kakux cooOpakxeHuil BEIOMpaIOTCs Yncia 3yObeB KoJIeC B INTAHETAPHOM petyKTope?

Kak ompenensroTcss XapakTep M UYMCIO LMKIOB HAarpy:KeHHUsl MpPH pacuere mepenad He
PEBEPCHUBHOIO IIAHETAPHOTO peayKTopa’?

Uem obecrieunBaeTcsi JOCTAaTOYHAs PAaBHOMEPHOCTh pacCHpeAeNieHUs] MOIIHOCTH MEXITY
careJuIMTaMu TUIAaHETapHOTO peayKTopa?

3. BoJ1HOBOH pEeAYKTOP

B xakoMm nuana3zoHe nepenaToyHbIX YMCEN UCTIONb3YEeTCsl BOJIHOBas repeaaya?
Kakue noctonHcTBa MMeeT BOJIHOBAs Iepeiada Mo CpaBHEHUIO ¢ 3y0uaToit nepeaaveii?

Kak OIPEACIIAIOTCA PA3MEPLI KOJICC BOTHOBOT'O pCI[YKTOPa?



10

11

12

13

14
15

16

17

18

19
20

21
22

Kakne KOHCTpYKIIMM TE€HEpaTopoB BOJH M3BECTHBI? KakoBBI JOCTOMHCTBA T€HEpaTopa
JAHHOM KOHCTPYKUUU?

I11. Boupoch o Jucty «Baj npuBoIHoi

Kax OIpCACIIACTCA CUJIa, ﬂeﬁCTBYIOHIaH Ha BaJl OT HATSKCHUS BETBEH JICHTHI TpchnopTepa?

Kak onpenensercsa mar nenHoi nepeaaun? [louemy npumeHeHa AByxpsaHas (TpexpsiiHasi)
Enb?

Kak perynupyercst HaTs>KeHHE [IENU CIPOSKTUPOBAHHOM LIEITHOM mepenadun?

[Touemy omophl TPUBOMHOTO Baja TPAHCIOPTEpAa YCTAHABIWBAIOT Ha C(HEepUIeCKUX
HOIIIUITHUKAX ?

Kaxoii u3 1ByX MOANIMITHUKOB BaJia HarpyeH cuiibHee? [louemy?

[Touemy omHa W3 ONMOp MPHBOIAHOIO Baja JOJKHA OBITh BBIMOJIHCHA IUIaBaroiner? Kakas
UMEHHO?

Kak OCYHICCTBIIACTCA CMa3Ka IMOAIIHUIITHUKOB ITPHUBOJAHOTI'O Baja?

Kakoii Tum MyQTbl M mouemy BbIOpaH Ui COEJMHEHHUS BBIXOIHOTO Bajla peayKTopa
(xopoOKu nepeay) ¢ IPUBOAHBIM BajloM MalnHbl? KakoBo ee Ha3HaueHue?

UYepes kakue netanu MyQThl MepesaeTcsl KPyTAIMIMi MOMEHT ¢ BBIXOJHOTO Balla PeIyKTOpa
Ha mnpuBofHOW Ban? Kakue HampspkeHUs BO3HUKAIOT B JTHX JCTAIAX NpPU Tepenaue
MoMmeHTa?

Kakue mOCTOMHCTBA M HEJOCTATKA UMEET CIIOCO0 YCTAHOBKH MY(T Ha KOHHYECKHE KOHIIBI
BaJIOB?

YeMm obecrieunBarOTCsl KOMIICHCUPYIOLIHE CIIOCOOHOCTH 3ybOuaroit mydTei? OT 4yero oHu
3aBucAT? Kak ocymiecTBisieTcs LeHTpupoBaHue 000WMBI 110 BTYJKE B 3yOuaroil mydre?

Kakue Tumel mperoxpaHuTeNbHBIX YCTPOMCTB HcIob3ytoTcs? Kaknue 10CTOMHCTBA MMEET
BbIOpPAHHBIN TUI TPEJOXPAHUTEIBHOIO yCTponcTBa?

Kakue nocToMHCTBa M HEAOCTATKM MMEET CXe€Ma C OJHUM U ABYMs INPENOXPAHUTEIbHBIMU
Cpe3HbIMU MITU()TaAMU?

Kak onpenensiercss auamerp cpe3Horo mrugTa npe1oXpaHUTeIbHOro yCTpoiicTBa?

Kak onpenenstoTcs HeoOXoauMa CHiIa TODKATHS ¥ TONHAS AeopMarust TpYy>KHUHBI
(ppukLOHHOM (KY/TauKOBOM, NIAPUKOBON) MPETOXpaHUTETbHON My THI?

Uem o0bscHsIeTCS BBIOOp IUTOTO (CBapHOT0) Oapabana? Kakue mpenmyiiecTBa MMeET dTa
KOHCTPYKIIHS?

Kakyro nHarpysky BOCHpHHMMAIOT CBapHble BBl Oapabana? M3 kakux cooOpaxeHui
ONpeaeNsieTCsl KaTeT CBapHOro 11Ba?

[Touemy Oapa®aH NMPUBOJHOTO Bajia, UMEIOLIMI JBE CTYNUIbl, COEAUHSIOT C BAJIOM OIHOMU
LIMOHKOW? B Kakol U3 CTynuI| pacnosararmT HIINOHKY ?

Yem Har PYKCHBL 6OJ'ITLI, KpeAamue Oonopy MmOoAMIMITIHUKA ITPUBOJHOIO BaJla K paMe?

Kakoe ceueHue mnpuBOIHOrO Baja SBJIsETCs Hambojee omacHO HarpykeHHbIM? Kak
IIPOBEPSIIACH TPOYHOCTH Bajla B 3TOM CEUEHUU?

C Kako¥ eI MPUMEHSIOTCS TPENOXPAHUTEIBHBIE YCTPOMCTBA B ENMHBIX TpaHCIIOpTEpax?

B kakoii nmocieaoBaTeIbHOCTH OCYHICCTBIIACTCSA c60p1<a IMPUBOAHOTO Bana?

1V. Bonpocs! k aucty «Ilaura (pama)»

Kax ompenensieTcst BbICOTA IITATHI HIIA PaMBbI?

Kak ¢opmyrorcs nmeromuecs: B mpoekre Juthle aetanu? e pasbem onok?



10

10
11

12

13

UeM onpegensieTcs TOIMMHA CTEHKU JTUTON TIITUTHI?

[Touemy OONTBI KpEIUIEHUS JMTOW IUIMTHI K MOy WM (yHAAMEHTY paclojiararorcs B
BBICOKHMX ITPHJINBAX?

JUis yero B KOHCTPYKUMHM JIMTOM IUIMTHI mnpeaycMmarpuBatorcs okHa? [louemy wux
0TOOPTOBBIBAIOT?

Kak ocymecTBisercs 3axBar IUIMTHI IPY TPAHCIIOPTUPOBKE?
Jli1g yero npenycMaTrpuBarOTCsl KOCBIHKY U pedpa B KOHCTPYKIIMHM CBAPHOU pambl?

[Toyemy HEKOTOpPBIE PUCOCAUHUTENLHBIC Pa3MephI IUTUTHI (PaMbl) 3alHIICHBI JOMYCKaMu?
K demy mpuBOISAT MOTPENIHOCTH BBIMOJIHEHHUS JTUX pa3MepoB (Ha paboTe KaKUX Y3JIOB
CKa3bIBArOTCs)?

Jlj1g 4ero B MecTax KpeIieHus y3JI0B Ha paMax [IpUBapyUBaIOT IIJIaTUKU?

C Kakoil 1eTIbI0 TPOU3BOAAT MEXaHUYECKYI0 00paOOTKY OCHOBAHHUS JTUTON TUIUTHI?

V. Bonpochl Kk Jucty «Padoune yepTesxkn

KaxoBo HazHaueHue pabounx yepTexeit neranen?
Korna nocrarouna onHa nmpoeknus AeTain Ha pabodem yeprexe?

Kakumu cooOpakeHUsIMH PYKOBOJACTBYIOTCS IIPU MPOCTaHOBKE pPa3MEpOB Ha pabouem
yepTexe AeTanu?

Kaxwue criocoObl moy4eH st 3aroTOBKH 3y04aThixX KOJIEC H3BECTHBI U U3 KAaKHX COOOpakeHHUit
BBIOMPAETCS TOT WX MHOH CIIOC00?

Ha pabote kakux jeTajneil 1 Kak OTpa’kaeTcs BBIXOJ MOTPETHOCTEH (OpPMBI TaHHOH JeTaan
3a IOMyCTUMBIE MPEeIIbl?

Kaxkoit oceBoii pazmep Basia BXOAUT B pa3MepHYIO Lenb KOHCTpyKuuu? Kakue TpeGoBaHms K
HEMY NpeabBIAOTCA?

Kax monnmars 0603HaueHNE MIEPOXOBATOCTH MTOBEPXHOCTH ap?

Hoquy B KauecTBe 0a3bl IIpUu IpPOBEPKE OueHus HOBerHOCTeI\/’I BaJia IPUHATHI ITOCAJOYHBIC
MMOBEPXHOCTHU AJIA MOAIIUITHUKOB KaueHus?

ITouemy TBeprOCTH MaTepHala 3aJjaHa B BUJIE JBYX NPEACIbHBIX 3HAYEHUIN?
Kak nonumars 00603Ha4YeHKE IepOX0BAaTOCTH NMoBepxHOCTH RZY Op?

Kak mnonumars oOo3HaueHue Tepmuueckoir o0pabotku geranu TBY h 1,2...1,8, HRC
40...45?

Kakumu cooOpaxeHusiMu cleayeT PpPYKOBOJCTBOBAaThCS TP TPOCTAHOBKE 3HAKOB
IEPOXOBATOCTH?

KaxoB nops0ok 00paboTKH MPOCTHIX AeTalel, sl KOTOPBIX BBIIIOJHEHBI padoyue yepTeu’?

Cnucoxk pekoMeHyeMoil JIuTepaTypbl
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[Ipunoxenue 1

3aBeayronieMy Kapeapol TpaHCIOPTHO-
DHEPreTHUECKuX cucteM YeOoKcapcKoro
uHcTUTyTa ((hrsinana) MoCKOBCKOTO
MOJIUTEXHUYECKOTO YHUBEPCHUTETA

CTYJIEHTa
rpymnmna
TEN.

3asBJICHUC.

[Ipoury 3aKkpenuTs 3a MHOW TEMY KYpPCOBOT'O MPOEKTa

«

»_

110 JUCHUIIIINHC
«

».

N HAa3HAYUTDb PYKOBOJAHUTCIICM

CryneHt / /

(ToAnMCH) (®UO crynenra) (mata)
PykoBomuTenb / /

(moanuck) (®UO crynenra) (mara)
3aBenyromnuii Kapeapoi / /

(TroITHCH) (®HO 3aB. kapenpoii) (mara)



[Tpunoxenue 2

MUHHUCTEPCTBO HAYKH Y BBICHIET'O OBPA3OBAHHMSA POCCUMCKOM
OEJEPAIIMU ®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUE BBICIIEI'O OBPA30BAHUA
«MOCKOBCKHUM MOJUTEXHUYECKHWI YHUBEPCUTET» YEBOKCAPCKHMI
HHCTUTYT (PUJIHUAJT) MOCKOBCKOTI'O NOJUTEXHUYECKOI'O
YHUBEPCUTETA

Kadeapa TpaHCIOPTHO-P)HEPreTHYECKHE CHCTEMbBI

KYPCOBOMU IMPOEKT
Mo JTUCHUIIJINHC «I[eTa.]m MalIuH U OCHOBBI KOHCprI/IPOBaHI/IH»

HanmeHnoBaHuE TEMbI

Per.nomep Breimonamn :

CTYJIEHT ____ Kypca, TPYIIIIbI
dhopmbI 00yUSHHUS
no cienrasibHocTH 15.03.05 KorcTpyKkTOpCKo-
TEXHOJIOTHYECKOe 00ecTIeueHre
MaITUHOCTPOUTEIBHBIX TIPOU3BOJICTB

®.1.0.
JlonyiieHa K 3amure HayuHblii pyKOBOIUTEIIB:
« » 202 _r.
JOJKHOCTD, 3BaHHE
NOAMNUCH ®.1.0.
3amura KypcoBoii paboTh:
Ouenka
Jata « » 202 T

[Toanuce HAy4YHOTO PYKOBOJIUTENS

Yebokcaper 202__T.



[Ipunoxenue 3
PELHEH3UA PYKOBOIUTEJIA
Ha KypPCOBYIO padoTy

Crynent
Kadenpa TpancnopTHO-3HEPreTHUECKUE CUCTEMBI
HarmpaBnenue noirotToBKu (CenuaibHOCTh) U MPOdUITh (Crieruann3aus)

Haumenosaunue
TEMBI;

PykoBogurens:

JIOJKHOCTB, 3Banue, ©.1.0.

1. AKTyanpHOCTb TEMBI KYpCOBOI'O MPOEKTa

2. CooTBETCTBHE IMMOJIYYCHHBIX PC3YJIbTATOB 3aj4BJICHHBIM LCJIAAM U 3a/ladaM

3. XapakTepucTuKa UCIIOIb30BaHUS B IIPOEKTE UCCIENOBATEIBCKOTO
MHCTPYMEHTapus (aHaIN3a, CHHTE3a, CTATUCTUKO-MAaTEMAaTUYECKON METOI0I0TUH,
MAKETOB MPUKJIATHBIX TPOTrPamMM H T.II.)

4. CrerneHb CaMOCTOSITEILHOCTH TIPH paboTe Hal KypCcOBOM paboTOM
(caMOCTOSTEILHOCTD U3JI0KECHHS M 0000IIICHUS MaTepHalla, CaMOCTOSTEIbHAS
HMHTEpIIpETalMs TOJIyYSHHBIX pPe3yJIbTaTOB, 000CHOBAHHOCTH BHIBOIOB)

5. Onenka oopmiieHUs! IPOEKTa B COOTBETCTBUH C TPEOOBAHUSIMHU, COIEPIKALIUMUCS
B MeToanuecKnX yKa3aHUsX MO BBITOJIHEHUIO KypCOBOW pabOThl, pa3padOTAHHbBIX U
YTBEPKIECHHBIX Kadeapon

6.3amMedaHus 1o NOATOTOBKE U BBIMIOJIHEHUIO KYpCOBOTO IIPOEKTa

7. KypcoBoil mpoeKT COOTBETCTBYET MPEABIBIIEMBIM TPEOOBAHUAM U MOXKET ObITh
PEKOMEHI0BaHA K 3alIUTe

8. Ouenka
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(moanuck pacuppoBKa MOAMKUCH
PYKOBOJMTEIIS)



