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I. O0mue ykazanusi ¥ KHHEMaTHYeCKUI pacyeT NpUBOAa
1.1. et 1 3a7a4M NPOEKTHPOBAHUA

[IpoekT mo kypcy «Jlerasin MamvH U OCHOBBI KOHCTPYMPOBAHUS» SIBISIETCS ISl CTyICHTA
MEPBOM  CaMOCTOSITEIBHOM  PacYeTHO-KOHCTPYKTOPCKOW  pabOTOM IO  HM3Y4YEHUI0  OCHOB
MIPOCKTUPOBAHUS MAIIMH U MEXaHU3MOB.

OCHOBHBIMH 33J1a9aMH KypCOBOTO TIPOCKTA SIBJISTIOTCS

- O3HAKOMJICHUE C HAyYHO-TEXHUUECKOU JIUTEPATYPOI IO TEME KYPCOBOTO MPOEKTA;

- U3yYCHHUE M3BECTHBIX KOHCTPYKIMHA aHAJIOTMYHBIX MAIlMH ¥ MEXaHU3MOB C aHAJIU30M UX
JIOCTOMHCTB ¥ HEIOCTATKOB;

- BBIOOp HamboJIee MPOCTOr0 BapuaHTa KOHCTPYKIIMU C y4€TOM TPeOOBaHUN TEXHUYECKOTO
3a/1aHMs Ha MPOEKT;

- BBITNIOJTHEHHWE HEOOXOJMMBIX PACYE€TOB C IICJIbI0 OOCCIICYCHHS 3aJIaHHBIX TEXHHYECKUX
XapaKTePUCTUK POCKTUPYEMOTO YCTPOMCTBA;

- BBIOOp MarepuajoB W HEOOXOAMMOW TOYHOCTH W3TOTOBJICHUS JETalled M  Y3JI0B
MIPOCKTUPYEMOT'0 YCTPOUCTBA, MIEPOXOBATOCTH MOBEPXHOCTEN, HEOOXOAMMBIX TOMYCKOB M TOCAOK,
JIOMTYCKOB U PACIIONIOKEHHUS;

- BBHITIOJTHCHHE TPaUICCKON YacTH KYpPCOBOTO TPOEKTa B COOTBETCTBUHU C TPeOOBaAHUSAMHU
cranaptoB ECK/;

- COCTaBJICHHE HEOOXOAMMBIX OMUCAHUN U MOSICHCHHI K KYPCOBOMY ITPOSKTHPOBAHUIO;

- OBNQJCHHE TPU KOHCTPYHPOBAHHH COBPEMEHHOW BBIYUCIUTEIBHOW TEXHHKOH U
KOMITBIOTEPHOU rpauKoil.

Ha sT0ii paGoTe CTyIeHT y4uTCs MPOEKTUPOBATH JETANN U Y3/l MAIIUH O0IEro Ha3HAYCHHUS,
MOJTy9aeT HABBIKH MMPAKTUYCCKOTO MCIIOJIb30BAHMUS 3HAHUH, MPUOOPETCHHBIX IPH N3YYCHUN (U3HUKO-
MaTeMaTHYECKUX W OOMIETEXHUYECKUX JUCIUIUIMH (MaTeMaTUKH, MEXaHUKH, COIPOTHUBIICHUS
MaTepHuajioB, TCOPUU MEXaHU3MOB U MAIINH, TEXHOJIOTUH KOHCTPYKIIMOHHBIX MaTEPHUAJIOB, I0ITYCKOB
U TEXHUYECKHX M3MEPEHHil, YepueHusi, OCHOB KOHCTPYHPOBAHUS U Jp.), 00ydaeTcs COCTaBICHHUIO
PacUYETHO-TIOSICHUTEILHON 3aMCKU U 3aIIUTE CBOETO IIPOEKTa Mepe]] KOMUCCUEH.

[Tpu BBIIOMHEHUW TPOEKTA MO Kypcy «JleTanu MammH M OCHOB KOHCTPYHMPOBaHUS», Kak
MEPBOTO MPOEKTA, 0COOCHHO BaXKHO, YTOOBI CTYJEHT OCBOMJI ONBIT MPOSKTUPOBAHNS, HAKOTIJICHHBIHN
B MAIIMHOCTPOEeHUH U oTpakeHHbI B [[OCTax, HOpMalIsIX, peKOMEHIAUUAX U TIp.

3HaHUS U OMBIT, TPUOOPETEHHBIE CTYIEHTOM TP 3TOM IMPOCKTUPOBAHHH, SIBISIOTCS 0a30ii
JUIS eTo JanbHeiIIel KOHCTPYKTOPCKOM paboThl, a TaKyKe AJIsl BHITOIHEHUS! KYPCOBBIX MPOEKTOB 1O
CHeIMaIbHbIM JUCIHUIUIMHAM U TUTIJIOMHOTO TTPOCKTA.

II. TemaTuka u coaep:KaHue 3aJaHUH HA MPOEKT

TemaTuka 3amaHUil COOTBETCTBYET MporpamMmme Kypca «J/lerasim MammmH W OCHOBBI
KOHCTPYHUPOBAHUA» C y4ETOM IIPOIPaMM IIPEALIECTBYIOIINUX KypPCOB U B HEKOTOPOU CTEIIEHHU CBA3aHa
CO CHEIHAIbHOCTBIO CTYJAEHTAa. 3aJaHUE€ COCTaBJISeTCSl TakK, 4YTOObI CTYAEHT MOTI OCBOUTHh
MPOEKTHUPOBaHNE HAMOOJIBIIEr0 Yucia OOIIMX 3JIEMEHTOB MallluH (Tepenady, coelnHeHHH, My(dT,
MOJIIMITHUKOB, JMTHIX, IITAMIOBAHHBIX, CBAPHBIX, TOYEHBIX W Jpyrux neranei). Ilpm stom
JKeJaTeIbHO, YTOObI 33/1aHNe ObUIO KOMITJIEKCHBIM, T.€. COJepKasio pa3padoTKy eJMHOr0 MEXaHHW3Ma
WM MalllMHBI, @ HE Pa3pO3HEHHBIX Y3JI0B M AeTaneil. KoMIiekcHas Temarnka Mo3BOJSET U3ydarb
BOIIPOCBHI CUJIOBOM ¥ KHHEMATUYECKOU CBSI3U COCTABIIAIOIINX JJIEMEHTOB, @ TAKKE KOMIIOHOBKY OTHUX
2JIEMEHTOB B €IMHOM arperare.

B HambGonbiieil creneHn 3TUM TPeOOBAaHUSAM YIOBIETBOPSIOT 3aJlaHHsI Ha IPOSKTHPOBAHUE
IIPUBOJIHBIX YCTPOMCTB TPAHCIOPTEPOB, KOHBEHEPOB, CMECUTENIEH, NMUTATENEH U APYTUX CPENCTB
MEXaHN3alluK, a TaKXe MPUBONOB CTAHKOB, TPAHCIOPTHBIX MalIMH U T.I. CTyOeHT NOIy4aeT y
KOHCYJIBTaHTa OJTHO U3 3a/IaHUM, YTBEPXKJIEHHBIX Kadeapoil.

3aaHne CONEePKUT:

a) HAaMMEHOBAaHME NTPOEKTUPYEMOT0 MEXaHU3Ma C KPAaTKUMH CBEIEHUSIMU O €r0 Ha3HAUEHUH;

0) NPUHLUIHUATIBHYIO CXEMY MEXaHH3Ma, COMNPOBOXKIAAEMYIO B OTIENbHBIX CIy4asx
MOSCHSIOMIMMU (oTorpadusiMU MEXaHU3Ma B LIEJIOM WIJIH €T0 y3JI0B;



B) JaHHBIEC, HEOOXOIMMBIE JUIS PAcCUueTOB MEXaHu3Ma (Harpy3ka, CKOPOCTH, CPOKH CITyKObI 1
T.IL.);

F) JOMOJHUTCIIBHBIC TCEXHUYCCKUC YCIIOBHUA, COACPKAIIUC CBCIACHUA O CCpPIﬁHOCTH
IPOM3BOJICTBA, rabapuTax, ycIOBUSAX pabOThI, 00CTY)KUBAaHHA U T.]1.;

J1) YKa3aHHs O TOM, I7l€ MOKHO O3HAKOMMTBHCS € MOJOOHOM KOHCTpyKLueH (anpboM, ariac,
)KypHaJIbHAsl CTaThsl, KHUTa, TabOpaTopusl, 1IeX, BUTPUHBI yepTexel u ¢pororpaduii u T.11.);

€) MepeYrCIIeHUe JIUCTOB MPOEKTA C YKa3aHUEM, YTO Ha HUX JIOJKHO OBITh pa3paboTaHo.

[lpumeuanue: VY3mbl, MOAJEKaIMe KOHCTPYKTHBHOW pa3paboTKe, yCTaHABIMBAIOTCS
KOHCYJIbTAHTOM IIOCJIC 3CKU3HOTI'0 ITPOCKTUPOBAHNA MEXaHNU3Ma B IICJIOM.

I11. O0BbeM u conep:kaHMe MPOEKTA

[TpoexT Bomonusercs Ha 3-4 nucrax popmara Al mo 'OCT u comepxur:

1. Yeprex obOmero Buaa — 1 JucT.

2. Yeprexu y310B — 1-2 nucra.

3. PaGoume yeprexu aeraneit — 1 IuCT.

Hamnpumep, npoekT npuBoia TpaHCIOpTEPa MOKET BKIIIOUATh:

UYeprex obmiero Bujga — 1 JIKMCT.

[Tepenaua 3yOuaTas wiu yepBsidHast (PeIyKTOp) — 1 JIHCT.

Pabouue yeprexu aeraneit — 1 JucT.

Pama wnm mmura — 1 JHCT.

[IpuBonHOW OapabaH WM 3BE3J0YKH TPAHCIIOPTEpAa C BAJIOM W ONOPAMH WM

HecTaHaapTHas My(dTa, BapuaTop, HATSDKHOM POJTUK, TSTTHAs Iepeiada v T.00. — | JIHCT.
[Ipumep tumoBoro mnpoekta ngaH Ha ¢ur. 1-6. K mnpoekTy mnpunaraercs pacdeTHo-

IMOSICHUTEJILHAS 3aII1CKa.

orwdPE

IV. CamocTosiTe1bHAsI paf0OTa CTYIEHTA H KOHCYJIBTAIMH NPeNnoaaBaTeIs

[Tpu pa3paboTke MpoeKTa CTYIEHT IOJKEH MPOSIBIATH MAKCUMyM CaMOCTOSITEIbHOCTU U
TBOPYECKOW HMHUIIMATHBBI B YaCTU BbIOOpa BAPUMAHTOB KOHCTPYKLIMH, €€ pacyera, rpaduieckoro
oopMIICHUS U T.II.

@dotorpaguy, KOHCTPYKTHBHBIE CXE€Mbl ¥ THUIOBbIE KOHCTPYKIUH HE JIOJIKHBI
paccMarpuBaTbcsl Kak HeU3MEHsieMble 00pa3libl, MOAJIeKallue CIenoMy KOIHMPOBAaHUIO, OHU JIMILIb
IIOMOT'al0T CTYJAEHTY OCBOUTbH ONBIT NPOECKTHUPOBAHMWS W HAa OCHOBE JTOrO OIIBITA CO3JaTh CBOIO
KOHCTPYKIIHIO, Y/IOBJIETBOPSIOILYIO TPEOOBaHUSIM 3a/1aHUS.

Tonvko camocmosmenvHo U MEopYecKU pabomarowuli cmyoeHm Mmodxcem npuoopecmu
2nyOOKUe 3HAHUA U ONbLM NPOEKMUPOBAHUS U XOPOULO 3AUUMUMb CE8OU NPOEKM.

CamocrosarenbHas paboTa CTy[AeHTa HaJ IMPOEKTOM CHCTEMAaTHYeCKH KOHTPOJIUPYETCS U
HaIpaBJIseTCs MPENoiaBaTeIeM-KOHCYAbTaHTOM. CTYICHT JO0JKEH SBJIATHCS HAa KOHCYJIBTALIUIO, UMes
npu cebe yeTko Oo(GOpMIEHHOE 3aJaHWe Ha TMPOEKT W BCE BBINOJHEHHbIE UM pAacyeTHbIE U
rpadudeckue padboTsl. Koncynomayuu npoeoosamesi monvKko Ha OCHO8e pabombl, CAMOCHOSAMENbHO
guinonnenHou cmyoenmom. KoHCyabTaHT poBepseT paboTy CTy/eHTa, IOMOTraeT eMy pa3o0parhces B
HESICHBIX BONPOCAaX, JAeT COBEThl M YKa3aHMs MO YAYYIIEHUIO KOHCTPYKLHUH, MO rpaduueckomy
oopmiieHunIO YepTekKEH, a TaKKe yTBEP)KIaeT 3aKOHYCHHBIE TAllbl IPOEKTUPOBAHMUS.

Kputnueckuii pa30op paboTsl CTy/IeHTa Ha KOHCYJIBTAllUU TIOMOTAeT €My OCBOUTh METOIUKY
U OTIBIT IPOEKTUPOBAHMSL.

Jlns pacmiMpeHusi TEXHUYECKOTO KPyro3opa CTYIEHT JOJDKEH HMHTEPECOBAThCS MPOEKTaMU
CBOMX TOBApHILIEH, @ TAK)KE CIIyIIAaTh KOHCYJIbTALUHU 10 3TUM ITpoeKTaM. KoHCynbpTanus no npoexkty
npoBoautes B nepuof ¢ 7/11 mo 7/V, no pacnucanuio kadenpsl. CTyeHTHI, HE BBIITOJIHMUBILINE UITU HE
3aKOHYMBILNE MIPOEKT B YKa3aHHBIN CPOK, JINIIAKOTCS TUIAHOBOM KOHCYJIBTAIIMHM U 3alUINAIOT CBOU
MPOEKT Tepes CHEeIHalbHON KOMHUCCHUEH WM BBIIOJIHSIOT (3aKaHYMBAIOT) MPOEKT B OOBIYHOM
HOpPSAKE B CIIEAYIOIIEM CEMECTPE.



V. Dtanbl NIpoeKTUPOBAHUS U CPOKH BHINOJTHEHUS] IPOEKTA
1. OcHoBHBbIE 3TaNbI Pa3padoTKN KOHCTPYKTOPCKOH TOKYMEHTAIUH

B cootBerctBun ¢ I'OCT 2.103-68 «Cragumu pa3pabOTKW» MPEayCMOTPEHBI CIEIYIONINe
ATarbl pa3padOTKU KOHCTPYKTOPCKOHM TOKYMEHTALUU:

- TEXHUYECKOE MPEITI0KCHHUE;

- DCKU3HBIN IIPOEKT;

- TEXHUYECKUI MTPOEKT;

- pabouasi KOHCTPYKTOpPCKas TOKYMEHTaI.

Orpann4eHHOCTh BPEMEHHU, KOTOPOE OTBOAUTCSA HA BBINOJIHEHHE KYpPCOBOTO IMPOEKTa, HE
MO3BOJISIET peann3oBarh mnporecc pazpadorku B coorBerctBuu ¢ [OCT 2.103-68. IIpu kypcoBom
MIPOEKTUPOBAHUU MPUXOTUTCS OTIEIIbHBIE ATAIbl IPOSKTUPOBAHUS COBMEIIATh U COKpaIIaTh 00beM
pa3pabaTeiBaeMOil TOKyMEHTAIIUH.

Ha ocHOBaHMU 3CKHM3HOTO MPOEKTa, C y4eTOM BHECEHHBIX MpHU JalbHelIIel mpopaboTke
YTOUHEHUN M W3MEHEHWMH, Ha JINCTE BaTMaHa KapaHJalloM JUOO Ha KOMIIBIOTEPE BBIIIOJIHAETCS
yepTexk o01iero Buja ycrpoictBa. Ha ueprexe oOmiero Buaa JOHKHBI OBITH BCE HEOOXOAMMBIE
MPOEKIMH, BHUJIBI, Pa3pe3bl W CEUEHHUsS, MO3BOJSAIONIME TOIYYUTh IIOJIHOE IPEACTABIEHUE O
KOHCTPYKIIMH U IPUHIIUIIE pa0OThI pa3paboTaHHOTO YCTPONCTRA.

Kpome deprexa o0mero BuAa CTYACHTHI BBINOIHAIOT padoure M COOpOYHBIE YEPTEIKH
JeTalel ¥ y3JI0B, OTOBapUBAEMbIX B 33JJaHUU Ha KYPCOBOE MPOEKTUPOBAHUE.

Bce pacuetsl, onucaHus U MPUIOKEHUS O(QOPMIISIOTCA B BUJE PaCUETHO-TIOSCHUTEIBHON
3alCKH K KypCOBOMY IIPOEKTY, KoTOopas BbiNoiHseTcs B coorsercTBuu ¢ ['OCT 2.105-95.

1-# 5Tan — moxOoOp MaTEepHaIOB IO 33aJaHHIO.

CTyaeHT 3HAaKOMHUTCS C KOHCTPYKIHSIMH, MOJOOHBIMH 3a/JlaHHOM, MO Yy4YeOHUKaM,
CIpPaBOYHMKAM, aTjacaM, ajb0oMaM, BUTPHUHAM THUIIOBBIX IIPOEKTOB, 3KCIIOHAaTaM M CTEHJaM,
pacmojOKEHHBIM B 3aj€ MPOCKTUPOBaHUS [eTaneld MamuH. Becbma jkenareabHO OCMOTPETh
MPOEKTHPYEMYIO MAIUHY WM TOAOOHYIO €i, pa3bickaB ee Tne-mud0 Ha CTpPOWKe, B IEXY,
naboparopuu u T.0. [Ipu 3TOM HEOOXOAUMO J1e7aTh 3apUCOBKH, 3AIMCH U TIP.

Ha ocHoBe coOpaHHOro Marepuasna yTOuHseTCs MpeagaraeMas 3alaHieM CXeMa MexXaHu3Ma,
a TaK)Ke HAaMEUalTCs AIIEMEHThI KOHCTPYKIIUH Y3JIOB.

2-ii 3Tan — 3CKU3HOE NMPOESKTUPOBAHUE MEXAHNU3MA B LIEJIOM.

Ha »TomM »Tame ompenensercss nmorpeOHash MOIIHOCTb 3JEKTPOIBHUraTess, BbIOMpaeTcs
NEKTPOIBUTATENb, ONPEIETAeTCs 00Iee epeaToqHoe YiCIo Mexann3Ma . OOIee epeaToqHoe
YHCII0 paclpeseNseTcss MeXAy OTAeIbHBIMU NepeadaMy, €CIIU X HECKOJIBKO (HalpuMep, peMeHHast
U 3yOuaras, 1leTHas 1 YepBAYHas U T.II.). 3aTeM MPOU3BOAATCS NEPBbIE MPOECKTUPOBOYHBIE PACUETHI
OCHOBHBIX MapaMeTpoB Mepenad (MEKLEHTPOBBIE PACCTOSHHUSA, JUAMETPhl M IIMpUHA 3yOdaThIX
KoJIeC, IIKUBOB U T.I1.), mofgoupatorcss MyPpTsl U np. OJHOBpPEMEHHO C 3TUM pa3pabarsiBaercs (Ha
MIIJTMMETPOBOI Oymare) 3CKku3 (CXeMaTHMUeCKUi 4yepTek) oOILIero BHAa MEXaHHW3Ma B MacluTade
ymenbiieHus mo ['OCT (¢ur. 8). Ilpu scku3HOM mpopabOTKe MPOBEPSIETCS PAIMOHAIBHOCTD
NPEIBAPUTENBHO TMPHHATHIX KOHCTPYKLUHUI M pa3MepoB y3J0B M JeTaleld ¢ TOYKM 3peHHs HUX
KOMIIOHOBKM B MexaHusMme. [Ipm 3ToM MoXeT OBITh BBISICHEHa HEOOXOJMMOCTH HCIPABICHHUS
NEPBOHAYAIBHBIX PACUETOB U HAMEUEHHBIX KOHCTPYKTHBHBIX PEIIEHUI B CMBICIIE paclpeesieHus
o0IIlero mepenaToyHoro 4uciaa, BhIOOpa Marepuansa U TepMooOpabOTKM sl 3yOdaThiX KoJiec,
pacroioXeHus: ocell BaJIOB B Tepesiaue, BHIOOpa OBICTPOXOIHOCTH JIEKTPOJABUTATENS U T.II. DCKU3
o0miero ByAa MeXaHU3Ma HCIpPABISETCS W JopadaTbIBaeTcsl MO Mepe MPopabOTKU KOHCTPYKIUHU
OT/IEbHBIX Y3JIOB.

3-#1 aTamn — 3CKU3HOE U TEXHUYECKOE POEKTUPOBAHUE y3JI0B MEXaHU3Ma.

[TpoexTHpoBaHue y3710B MPOU3BOANUTCS HAa OCHOBE MPEIBAPUTEIBHBIX PACUETOB U 3CKH3HOTO
gyepTeka oOIero Bujia Mexanusma — (CM. 2-i Jrar).

OOBIYHO peKOMEHIYeTCsl pa3padaThiBaTh KOHCTPYKIIUIO Y3JIOB B CIEIYIOLIEM MOPSIKE:

a) pEeaYKTOp WM KOpoOKa repeaad;

0) Bapuarop, peMeHHas WU JApyTas [epeaayda, €clii OHa UMEETCsl B MEXaHU3ME;

* - CM. ITyHKT 2



B) OapabaH wiH 3BE3/109Ka C BaJlOM, ONOpaMu U My(TOi;

T) IUITA WK pama.

[TpoekTrpoBaHHEe KaXXIOTO y3j71a HAYMHACTCS C pa3pabOTKH 3CKU30B HAa MHIJUTHMETPOBOU
Oymare, 4yTo o0Jier4aeT BblUepUYUBAHUE U KOMIIOHOBKY OT/IEIbHBIX MPOEKIUI, pa3pe3oB U T.II.

B npoexkre «/leranu MammH ¥ OCHOBBI KOHCTPYUPOBAHUS», KaK TIEPBOM MPOEKTE CTYICHTA,
HE MMEIOILIEr0 HaBBIKOB MTPOEKTUPOBAHMUS, pa3pabOTKe I3CKU30B yaelnsercs Oonblioe BHUManue. Ha
ACKU3aX MpopadaThIBalOTCS BCE MOAPOOHOCTH KOHCTPYKUMH B COOTBETCTBUUM C OCHOBHBIMHU
TpeboBaHUsAMH, IepeuncieHHbIME B pasaenax VI u VII. Crenyer ctpeMuThes K TOMY, 4TOOBI 3CKU3BI
Ha MHJUIMMETPOBKE 110 CBOEMY rpadudeckoMy opopMIIeHHIO ObUIH OMU3KU K JTUCTaM TEXHHUYECKOTO
MIPOeKTa Ha BaTMaHe. B mporecce 3CKU3HOTO MPOESKTUPOBAHUS orpeensercs Gpopma
W3JIeTUs U €T0 pa3Mepbl yTEM pacuyeToB, UCIIONIb30BaHuUs HakorieHHOTo omnbita ('OCTeI, HOpManu,
PEKOMEHAIINHU U T.I1.), @ TAK)KE 10 KOHCTPYKTUBHBIM U TEXHOJIOTHYECKUM COOOPaKEHUSIM.

Pacuer He MOXKET BBIMTOMHATHCS 0€3 BEIUEPUUBAHUS JIETATICH U Y3II0B, OO TOJIBKO U3 UYepTexa
MOKHO TOJYYHUTh pa3Mephl, HeOOXOMUMbIE ISl pacueTa (HampuMep, PacCTOSHUSA MEXIY OmopamMu
Bajla, MECTa MPUJIOKEHUsI Harpy30K U T.I1.). [lepBbie MpOEKTHBIEC pacyeThl SABIISIOTCS, KaK MPaBUIIO,
YIPOIICHHBIMU U NpUOIMKeHHbIMU. OKOHYATEIbHBIN PacyeT BBIMOIHSAETCA B (JOPME MPOBEPOUHOTO
JUIS JaHHOU (YK€ TPHHATOW) KOHCTpyKmmH. M3 Takux pacueToB, 0OOCHOBaHWN M OOBSICHEHUI
MOCTETIEHHO (POPMUPYETCS YEPHOBAsT PACUETHO-TOSICHUTENbHAs 3anucka (cM. pasaen X).

[Tocne acku3HOM MPOPaOOTKY M YTBEPKACHHUS €€ Y KOHCYJIBTaHTa, YePTExK y371a oopmirsercs
HAa BarMaHe B TOHKHMX JHHUSX. [IpM 3TOM MpOCTaBIAIOTCS BCE HEOOXOIMMBIE pa3Mepbl U
cocrapisieTcs crneuupukanus. [lnan pacrnonoxeHus NpoeKuuii, CEUeHU U pa3MepoB Ha JIUCTE, a
Takke MacumTad yMEHBIICHHUS BCIOMOTATENIbHBIX MPOEKIUH W BHUIIOB OMPEHENsAIOTCS Ha OCHOBE
ACKHU30B.

4-i1 oTam — pa3zpaboTka pabounx yeprexeit peranei (cMm. pazgen VIII).

5-it aTam — pa3paboTka depTeka o0IIero Buaa MexaHu3Ma (B TOHKUX JTUHHAX) (CM. pa3men
IX).

6-i1 aTan — okoHYarenpHOe opopmiIeHre (00BO/IKA) BCEX YEPTEIKEH U COCTABICHUE YNCTOBOM
pPacueTHO-MOSICHUTEILHON 3aMUCKH.

2. JHepro-KMHeMATHYeCKHUIl pacyeT NPUBOAAa M BbIOOP 1ekTpoasurares [1,5,7]

HcxonHble JaHHBIE: (napaMeTpH BBIXOJHOI'O BaJia MIPpHUBOJAA — U3 TCXHUYCCKOT'O Ba,[[aHI/ISI).

Bapuantsr:
a) Fhux, KH; Verx, M/C; Diiix, MM; y, Tpa.;
0) Toux, H'M; M pex, MHH
B) Toux, H-M; (UBBIX, ((U:ﬂ' l’l/30)

Onpenensercs:

1. MomHOCTh Ha BBIXOJHOM Bajly NpuBOAa, KBT

l-a) Prux=Frux VBLIx;

16) Poix=Tsx nBBIX/9550;

1.B) Poex=T sux Wssx/ 1000.

2. Koaddunuent nonesnoro nericteus (KIL) npuBona no=n1#2#453...57; (TO4HOCTH — 2 3HaKa
IIOCJIE 3aIATON), TAE 7j — OpueHTHpoBouHble BeauunHbl KII/ pa3nuuHbIX BHJOB MEXaHMYECKHX
nepeaad v OTACIbHBIX 3JIEMEHTOB MpuBoja (Tadm. 2.1).

s IIpuBOJAa (pHC 21) NHo=Hpem" Hxornu" Hunn® Nuenn” 7]3110}1111.

IIpn onpenenennn ro pekomenayercsa KIIJ[ oTaenbHBIX mepenad M 3JI€MEHTOB NPHUBOAA
pa3Melare B MOPSAKE IEepelaud MOMEHTa OT 3JIEKTPOJBMraTeiiss K BBIXOAHOMY Bajlly IpPHBOAA,
IpyNIHUPYS UX 10 OTAETbHBIM BajaM.



ﬁ’&x RY Bay T

L4

Puc. 2.1 Cxema npuBona (0603Ha4eHUS U UHACKCHI):
1,2,3,4 — Bansl npuBona (1 — BXoaHOM; 2,3 — MPOMEKYTOUHBIE; 4 — BBIXOIHOMN)

A — >IeKTpOBUTATEIND (MHACKC — 371.)
5 — nepenavya KIuHOpeMeHHast (MHOEKC — peMm.)
B — nepenaua koHMYECKas 3aKpbITAs (MHJIEKC — KOH.)

" — mepenava MWIMHAPUYCCKAs 3aKphITas (MHIESKC — IIHJI.)
/[ — MOAIIMITHUKOBBIN y3€I (MHAEKC — MO/, )

E — 3Be3nouka 1enHoin nepeaain, OTHOCAIIAACA K pa60qel71 MaIlInHE, KOTOPAasa HE
BXOAUT B COCTaB IIPUBOJA,

K — pama npuBoza;

Foux, Vawx, Dyex — 3aJaHHBIE TTApaMETPhI BBIXOIHOTO Bajia (Bajia 4), Cleayolue u3
TEXHUYECKOTO 3aJ[aHus Ha TIPOCKTHUPOBAHUE.

3. Pacuernas MOIITHOCTD JJICKTPOABUTATCIIA, kBt

P, p:P mbix/ o
4. YactoTa BpalICHU BbIXOAHOI'O BaJia, MI/IH-1
4.3) n Bmx:60'103 VBLIX/( T Deblx);
4.0) n pux=(U3BECTHA);
4.B) n BLIX:3O CUB],])(/n'.

5. Ha ocHoBanun PEKOMCHAYCMBIX min ¥ max BeJIN4YHH NepeaAaToOuYHbIX YHUCCIT U OJIA
Pa3IMYHBIX BUAOB MEXaHUYCCKUX II€pe€aaq (Ta6J'I. 2.2) OIIPEACIIAIOT PEKOMEHAYEMOC min ¥ max
IEPEAATOYHOEC YHCIIO IIPUBOIA

! I ! ’ ’ .
Uomin = A1min12minY3min- - - I/Ijminl
4

I — I I I
Uomax = U1max¥2max3max: - - jmax-



Nynpmin =
Nyppmax

!
NpLixUomin»

!
anleOmaX'

6. PacyeTHas min 1 max 4acToTa BpallleHUs Baja EKTPOIBUTATEIIS, MUH

1

7. o karanory (ctp. 459, [S]) BBIOMPAIOT AIIEKTPOABUTATEND U3 YCIOBUU: Poy > Poyp;
Hon p min < Nop < Mg p max;

(THIT AIEKTPOABUTATENS, Poy, Man, Tmax/Tnom, pa3mepsr).

8. JleiicTBUTENBHO 0O0LIEe NEPEAATOUHOE YMCIO MPUBOJA U0=Han/Heyx (TOUHOCTh — 2 3HAKa
MOCJIE 3aMsTOoM).

9. JleficTBUTENBHBIE TIEPENATOYHBIC YHCIIA TIEPEIad MPUBOIA BHIOHPAIOT TaK U, = Hp, Uy =~
Uy, U3 = U3, ..., 4TOOBI U0=U1 U2 U3...Uj (TOUHOCTh — 2 3HAKA [10CJIE 3aIATON) (IIPU BHIITOJTHEHUHT
pPEKOMEHJAIMNA M0 pa3AeieHUI0 IepeJaTOYHbIX YHCeNl i1 OTACIbHBIX CTYNEHEeH mnpuBoAa Hu
peaykropa (tadn. 2.3 u puc. 2.2).

Jlnis npuBoja, cxema KOTOpPOro MpejacTaBieHa Ha puc. 2.1, yka3aHHbIe IapaMeTpbl BajloB
IIpeJICTaBlIEHbI B Ta0I. 2.4.

10. Hpe,[[BapI/ITeJ'IBHO ONpEACIIAI0OT AUAaMCTPhI BaJIOB IIPUBOJA U3 pacdcTa TOJILKO Ha KPYYCHUC
IIPpH MOHMKCHHBIX NOITYCKACMbIX HAIPSIKCHUAX, MM

dyanj = 103 T;/(0,2[]) (=1, 2, 3...),

rae [t]=(20+30) MIla — 1 Bcex BajoB (KpOME YEpBSIKOB (MEHBIIME BEIMYMHBI — IS
OBICTPOXOJHBIX BaJIOB, OOJIBIINE — JUISI THXOXOJHBIX BaJIOB);
[t]=(10+12) MIla — nj1s1 4epBSKOB.

[Tony4yeHHble 3HAYEHUS dpanj OKPYIVISIOT 10 OOJIBIIMX LIEbIX BEIMYUH, OKAHUUBAIOIIUXCS Ha
0 mmum 5,0 Mm.

PexoMeHIyeTcsl BBITIONHATE B TIOPSIIKE OOPATHOM UX Pa3MEIICHUIO B MPUBOJC (HAYMHAS OT
BBIXO/IHOTO Bajia).

(ITocnenuedt paccunThiBa€MOI) Mepeiauu, B CBA3H C YTOYHEHHEM €€ MepelaTOuHOro YHcla,
PEKOMEHIYEeTCsI KOPPEKTHPOBATh MEPEAATOYHOE YMCIIO MOCIENYIOIIEH pacCYMTHIBAEMO Mepeaadn U
cofepxkanue cTonaouoB n u 1 Tabin. 2.4 Tak, 4To He OBLTO U3MEHEHO 1o IPUBO/IA.
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Puc. 2.2 PexoMeH1a1iuu Mo pacrpeieeHuIo NepeaaTOYHbIX YUCEI
Ui 2- 1 3-CTyNEeHYaThIX HWIMHIPUYECKUX PeTyKTOpoB [1,5]



Ta6muna 2.1

OpuentupoBounble 3Hauyenus: KII/{ nepenau u snementoB npusona # [1,2,3,5,7]

[Tepenaum wim 37€MEHTHI IPUBOAA 3aKphITHIC OTKpBITHIC
[{unuaapudeckue 3y0darble nepenadu 0,95...0,98 0,92...0,94
Konunueckue 3yOouarsie nepenaqyn 0,94...0,97 0,91...0,93
UYepBsiuHbIC TIEpPEIavYH ¢ YUCIIOM 3aX0I0B
YepBsiKa Z|
- HecaMoTopmo3siue zi=1 0,68...0,72 0,52...0,62

z1=2 0,73...0,78 0,62...0,72
z1=4 0,78...0,84
- camoropMmo3smue  z1=1 0,45 0,40
[InanerapHbie nepenayu cMm. 13.10.1 -
[lenubie nepenaun 0,94...0,96 0,90...0,92
@pUKIIMOHHBIE TIepeaun 0,88...0,94 0,70...0,85
Pemennbie nepenaun 0,93...0,.95
- KIMHOPEMEHHBIE, TIOJTUKIMHOPEMEHHBIE,
3yOuarbie
- INIOCKOPEMEHHBIE 0,94...0,96
[Tonmumnuuku kadeHus (oHa mapa) 0,990...0,995
[TonmIMITHUKY CKOJIBKEHUS (OHA mapa)
- )KUJIKOCTHOTO TPEHUS 0,990...0,995
- MIOTYKUJKOCTHOTO TPEHUs 0,975...0,985
Myt 0,98...0,99

KIIJI nepenau npeacrasnensl 6e3 yuera KII/I moammnHUKoOB.




Tabmuna 2.2

PexomenayeMble 3HAYCHUS NEPeIATOYHBIX YHCe H OIHOCTYNIeHYAThIX nepeaay [1,2,5,15]

[Tepenarounoe 4ucio
Bun nepenaun
PEKOMEHTyeMOoe max

3aKphIThIE

- UITMHPUYECKUE

- OBICTPOXO/IHBIE CTYIICHH 3,1..5,0 8

- TUXOXO/IHbIE CTYTICHU 2,5..4,0 6.3

- IIIEBPOHHBIE 3,0..5,0 8

- KOHUYECKHE

- MPSIMO3YOBIC 2,0...3,0 5

- KOCO3yObIe 4,0...6,0 7

- IUTaHETapHbIE cMm. 13.10.1 -
UepBsayHbIE C YUCTIOM z1=1 28...50 80
3aX0JI0B qepBﬂKafk 72=2 14...40 60

z1=4 8,0...30 40

OTKpBbIThIE

- IWJIAHJIPUYECKUE 4,0...7,0 12

- KOHUYECKHE 3,0..5,0 7
KinunopemenHsble, MOMMKINHOPEMEHHBIE,
3y0Ouatsie 2,0..5,0 7
[TnockopeMeHHbIe 2,0..4.,0 6
Llennsie 2,0...5,0 7

Buumanwue! CraHmapTHbIe 3HAYEHUS TEPEIATOUHBIX YHCENT HCIOJB3YIOTCS NPU MPOSKTHPOBAHUU
PEIYKTOPOB CEPUHHOTO U MaCCOBOTO MPOU3BOICTRA.

Tab6muma 2.3

PeKOMeH}JyEMbIe SHAYCHMSA NEPEeAATOYHBIX YU CET 1JIA NIPUBOI0B U
MHOTI'OCTYIIEHYATBIX PEAYKTOPOB

OnHocTyneHYaTble peayKTOpbl U epenadn

(Tabm. 2.2)

LunuHapuyecKre peayKTOpbl: 2-CTyleHYaThie

pasBepHyTas cxema
COOCHas cHUcTEMa

10=7,0...45 (1o max < 55) (puc. 2.2)
(11> 25 Wod 1 < Ybd 2)

u, ~ 0,88,/n,
u, ~ 0,95,/n,

3-cTyneHdJaTsie

116=30...200 (tomax = < 300) (puc. 2.2)

(u1 > u2> u3; Yod 1 < Yod 2< Yobd 3)

MHOT'OCTYIICHYAThIC

Uo=Uuj Uz U3...
(u1 > u2> u3...; Wod 1 < Wod 2< Ybd 3...)

Konnuecko-mmmHApUYECKUE PELYKTOPHI:
2-cTyneH4arsle
3-cTyneHdJaTsie

u0=6,3...31,5(Mpx < Hpy; Ug, = 1,1,/1p)
u0:20160 (HHK < I/IHLll; Hl’[ul > HHL[Z)

UepBsA4HbBIE pEAYKTOPHI: OAHOCTYIIEHYAThIE 19=8,0...80
2-cTyneH4arble 19=100...4000

[IpuBox ¢ UCIONB30BaHUEM PEMEHHOM MEPEAaun U | Unp= U

KOHHYECKO-IIMIHHIPUIECKOTO pemykTopa (puc. 2.1) | um=0,8 iy




JIByxcTyneH4arble peayKTopbl. PasonBka up. no crynensm [1,5]

Ta6nuna 2.4

Penykrop Ilepenarounoe yucio
Pexomennyembie 5 "
Tun Cxena (IPEEMBHDIE) Upes OBICTPOXOAHOM THUXOXOJTHOM
CTYIIEHH Up CTYIIEHH U;
JIByXCTyneHyaTbli
UITUHIPHYECKHH,
BBITIOJTHEHHBIN T10 12.5...
pasBepHYTON cxeMe 25 (1,1...1,2) U e
(7,1... () Uy
...40)
JByxcTyneH4arsii 458 Ur
IITHHAPUYIECKHIT ¢ i JJi T s
Pa3IBOECHHOM X ;”x %
TUXOXOJHOM CTYIIEHBIO i I
]
2l 1% |
- —t—ii—
458 |07 |95 12,5...
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[ - "'ﬂ 3|
fp—l— ! =5
G I 0’5-:
JByXCTyneHyarbli
UWJIAHIPUYECKUN
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OO0mue TpedoBaHMS MO NPOPAOOTKE KOHCTPYKIUHN U 0(pOPMIIEHHIO JIMCTOB NMPOEKTA
1. [IpopadoTKka KOHCTPYKIUH

[Tpu npopaboTKe KOHCTPYKIMH HEOOXOTUMO TIOMHHTH, YTO B KOHCTPYKTOPCKOW paboTe HET
Menoueld. ToNbKO TINATENILHO W BCECTOPOHHE OTPaOOTaHHAs KOHCTPYKIUS MOXKET OBITh
paboToCIIOCOOHON U SKOHOMUYHOM.

Ocoboe BHIMAaHUE YIEINSETCs MPABHUILHOMY PEIICHHIO CIETYIOINX OCHOBHBIX BOIIPOCOB:

a) BBIMIOJIHEHUE TEXHUYCCKHUX YCIOBUH 3a/1aHUSI.

0) coOoieHue TAPMOHUYHOCTH KOHCTPYKIIMU IO pa3MepaM y3JIOB U JAeTajeil, 1Mo 3amacam
MIPOYHOCTH, T10 IOJITOBEYHOCTH H T.II.

B) ITPaBWIbHAS PAIMOHANILHAS KOMIIOHOBKA y3JI0B U JIeTajei, 00eCrieunBaroniasi HAMMECHbBIIINE
rabapuThl, ynoOCcTBa COOPKH, PETYIIMPOBKH U OOCITYKUBAHUS.

r) 0OOCHOBAaHHBII BBIOOpP MAaTEpUATIOB W TEPMHUECKOW 0OpabOTKH, 00eCTIeUNBAIOIIHIA
CHIDKCHHE Beca W3JeNUs, pacxona IACPHUIMTHBIX MATepUaNOB, CTOMMOCTH KOHCTPYKIWH. Jlis
M3TOTOBIICHUS IETAJICH, KOTOPBIC SIBIISFOTCS PEIIAIONUMU B OTPEACIICHUN rabapuTOB U Beca U3JIEIHS
(HampuMep, 3yOdaThie Kojeca peayKTopa), ClieyeT IHPOKO UCTIONIb30BaTh JICTUPOBAHHBIC H IIIABHBIM
o0pa3oM JIeIIeBbIe MaJOJECTUPOBAHHBIC CTAJIM, & TAKXKE YIPOUHSIONIYI0 TEPMUICCKYI0 U XUMHKO-
TEPMUYECKYI0 00paboTKy (yiIydlleHHne, IEMEHTAIHS, 3aKaJIKa, a30THPOBAHUE, TMAHUPOBAHHE U T.IL.).
CrnenmyeT mMUpPOKO MPUMEHSTH TUIACTMACCHI, MOIU(UIIMPOBAHHEIC YyTYHBI U JPYTHE MMPOTPECCUBHBIC
MaTepHa’bl.

1) HA3HAYCHHE TEXHOJIIOTMUECKUX (POpM JeTasei.

€) 000CHOBaHHOE Ha3HAYEHUE JIOIYCKOB, TOCAIOK U KJIACCOB YHCTOTHI TIOBEPXHOCTEH JICTAIIH.

2. I'papuueckoe odopmiieHue JTUCTOB NMPoeKkTa (dur. 1-6) TOMKHO OTBEUATH CIETYIOIINM
TpeOOBaHUAM:

a) BCE YePTEXKH BBIMOJIHAIOTCS KapaH/IaIloM WM Ha KOMITbIOTEpE.

0) rpaduyeckoe odopmIeHHE TMPOEKTa JODKHO COOTBETCTBOBATH CYIIECTBYIOIIUM
YEepTEeXKHBIM CTaHAApTaM: pa3jinyHas TOJIIIMHA KOHTYpHBIX ([lomyckaercs TONIIMHA KOHTYPHBIX
muHuil B npexnenax 0,5 £ 0,8 MM), MYHKTUPHBIX, IITPUXYIOLIUX U PA3MEPHBIX JIMHUN, YETKHE U
IIPaBUJIbHBIE COIPSDKEHMsI, YeTKas MPOCTaHOBKAa pa3MepoB, YeTKHWE Haimucu U T.0. Hymeparus
JeTaliel, ITaMI U crieur(UKanys BBIMOIHSIIOTCS 1o hopme, puHATON Kadenpoi (pazaen VI, myHKT
3 u ¢ur. 1-6).

B) KOHCTPYKIHMS BCEX Y3JIOB M JETajiei, 3a HMCKIIOUYeHHEM OOIIEero BHIAa W B OTICIBHBIX
cllyyasix IUIMTHI (pambl), BbluepuyrBaeTcss B Macimrade 1:1, Tak kak B IEpBOM HPOEKTE CTYACHTY
TPYIHO OIEHHUTH (POpMy M pa3Mepsl JeTaleil (Y370B), BEIUEPUCHHBIX HE B HATYPAIbHYIO BEJINYHHY.
Ecnu obure rabapuTsl U3/enus 3aCTaBISIOT BEIUEPUUBATh OT/ENbHbIC MPOEKIUU B YMEHBIIEHHOM
Macirade, To o0s13aTesibHa popaboTKa OCHOBHBIX MECT KOHCTPYKIMU B MaciiTade 1:1 ¢ momoribio
CEUeHM, pa3pe30B U T.0. (¢ur. 2 u 4). Menkue 37eMeHTbl KOHCTPYKIINH, TPeOyIoIIMe MoKaza GopMbl
Y IPOCTAHOBKHU Pa3MEpPOB, BHIYEPUHUBAIOTCS OT/IEIBHO B yBEIMYEHHOM Macitabde (¢ur. 2, 3, 5, 6).

I') yepTexHas NpopaboTKa KOHCTPYKIMM JOJDKHA OBITh JOCTAaTOYHO IMOJIHOM M CoJepkKaTh
HEOOX0IMMOE YHCIIO0 TIPOCKIINH € pa3bsCHSIIONIUME BUJAMH, CEYSHUSIMU U Pa3pe3aMH.

YepTex JOIKEH MOTHOCTHIO ONPEAEATh KOHCTPYKIHMIO. OTHUM U3 KPUTEPHUEB MOJTHOTHI YePTEKHON
POpPabOTKH y371a SBISETCS BO3SMOKHOCTD ITPOBEACHUS TTOJHOM JETATHPOBKH 3TOTO y37Ia.

J1) KaXJIbIi JIUCT MPOEKTa JOJDKEH OBITh 3alOJHEH JOCTaTOYHO IUIOTHO, HO HE B ylIepO
scHOCTH dYepTexa. Clemnyer CTPEMHUTHCS BIOKHThH MAKCHUMyM COJCpKaHWUS B MUHHMYM JIUHHA
qyeprexa.

€) Ha KaKIOM YepTeKe JOJDKHBI OBITh YETKO MPOCTABIICHBI BCE HEOOXOIWMBIC pa3Mephl U
HalMCaHbl MACHOPTHBIE XapPAKTEPUCTUKU HU3IENHs, a Takke 0coOble YCIOBHS, OTHOCSIIUECST K
cOopKe, peryIupoBKe, CMa3Ke, 00CITy)KUBaHUIO U T.II. (¢dur . 1-6).

Ha cOopounbIX yepTexax MpOCTABISIOTCS CIEIYIONIUE pa3Mephl.

1) mpucoenuHUTENBHBIE — JJIsI OTPENEICHUS Pa3MEpOB MPHUCOSAUHUTEIBHBIX AIIEMEHTOB
(MyT, 3B€31104€K U T.11.);

2) rabapuTHBIE — JUIsl OTIPEEIIEHUS pa3MEPOB MECTa YCTAHOBKHU U3AEIHSL, U1l H3TOTOBJIECHUS
Tapbl, TPAHCIIOPTHPOBKH U TIP.;

3) MOHTa)KHBIE — JJIs1 KOHTPOJISI MOHTaXKa;



4) 3alUIICHHBIC JOITYCKOM KaK OMNPCACIIAIOIIHEC TUIT MOCAAO0K, TOYHOCTH H3TOTOBJICHUSA U
cOopKH.

3. llTamnebl yepTesxkeil 1 mmdp o003HAYEHHU S M3/1eJIHs, Y3JI0B U JAeTaJjiei

Ha xadenpe npuHATHI caeayone mTaMIibl:

1) ITamn qist yepTeka oOIIETO BUIa MEXaHU3Ma, Y3JIOBBIX M pabodnX yepTexei pa3MmepaMu
55 x 185 mm o 'OCT 2.104-68. @ur. 1, 2, 3, 4, 5.

2) HlTamn 1uist IEPBBIX U TOCIEAYIONIUX CTPAHUIL MTOSICHUTEIILHOM 3alMCKH U CcTieluhruKanuii
pasmepamu 40 x 185 mm u 15 x 185 mm.

s 0003Ha4YeHHS NPOEKTUPYEMBIX MalllMH (MEXaHW3MOB), Y3JIOB M JieTajled MalluH
kadenpoit npuHAT UdpPoBOH MK}, YUUTHIBAIOIIUN HOMEP U BApUAHT 3a/1aHus, Pa30UBKY MallHbI
HAa Y3JIbl U JETAJIH.

[udposoii mudp Bcell yCTAaHOBKHU B II€JIOM, NPOCTABISIEMBIM B IITaMIE YepTeka OOIIero
Buja (ur. 1), cocraBisercs u3 HoMepa 3aJaHusl © HOMepa BapuaHTa.

[Tpumep — IM 03.02.00.00BO

JM — neranu MalivH,

03 — HoMep 3amanHus,

02 — Homep BapuaHTa 3aJaHus,

00.00 BO — o603HaueHnE YepTeka OOIIET0 BUAa MAIIMHBI (MEXaHHU3Ma),

10.00 Cb — o603Ha4eHre COOPOYHOTO YEPTEKa PEAYKTOPA.

[udpoBoii mudp y37a0B, NPOCTaBIIEMbIi B IITaMmax 4deprexkedl ysnos (dur. 2, 4, 5),
cocTaBJsieTcs u3 mudpa yeprexa o011ero Buaa ¢ 3aMeHon ooo3nadenus oouero suaa «00» Homepom
y37a.

[udposoii mmdp AeTanu B mTammax padounx deprexen aeraneit (¢ur. 3) cocrapusercs u3
mudpa y3ia ¢ gobaBienueM HoMmepa neranu. Hanpumep, JIM 03.02.10.12, 03.02.10.13 u T.1.

Yka3zaHus 10 BHITOJHEHHIO 001X TPeOOBAHUM B MPUJI0KEHNH
K OT/JeJIbHBIM 3TanaM NPoeKTHPOBAHUSA

1. DnexkTpoaBurareib

OneKTpoABHUraTesb BBIOMpaeTcs 1o KaTrajaoram ajeKTporpombiinieHHocTH PD. [pexe Bcero
CIIEZlyeT OIpEeNeIUTh TUI 3JEKTPOJIBUraTelisi B 3aBUCUMOCTH OT YCIOBUH pabOThl M Xapakrepa
Harpy3kH, KHUHEMaTHYeCKOH M KOHCTPYKTMBHON cXeMmbl MexaHu3Mma (cM. [5] ctp. 459. MomHocTh
AIIEKTPOJBUTATENS IOJIKHA ObITh 110 BO3MOXHOCTH OJIM3Ka K MOJy4YeHHOU pacueTom.  Jlis
Ka)JI0 MOIITHOCTH B KaTaJlore JaeTcs HECKOJIBKO ABUraTesel ¢ pa3IMyHbIM YUciIoM 000poToB: 750,
1000, 1500, 3000 o6/muH. (37ech yKa3aHbl CHHXPOHHBIE 4YHClIa OOOPOTOB AaCHMHXPOHHBIX
anekTpoaBurareneil Tpexdasnoro toka. PabGoune umcna 000OpOTOB, KOTOpbIE HMPHUHUMAIOTCA 3a
pacueTHble, HECKOJIbKO HUXKE (CM. TaOnuibl Karanoros). CieayeT yUUTbIBaTh, YTO C MOBBIIIEHHEM
qucaa 000pOTOB JBUTATENs] YMEHBINAIOTCS €ro BeC, rabapuThl U CTOMMOCTb, HO OJJHOBPEMEHHO C
STUM YBEJIMUYMBAETCS IMEPEAATOYHOE 4YMCIO0 MexaHu3ma. [loaToMy OBICTPOXOAHOCTH JBHUTraTess
COITIaCYE€TCsl C BO3MOXKHOCTBIO IOJIyYEHHs TOIO MJIM MHOTO INE€PENAaTOYHOIO 4HCIla MpU 3aJaHHON
CXeMe MEXaHHU3Ma.

[Tocne BbIOOpA ANIEKTPOIBUTATEINS €70 MOIIIHOCTH IO COINIACOBAHUIO C KOHCYJIBTaHTOM MOXHO
MIPUHUMATh 3a PaCUETHYIO JUIs Bcero Mexanusma. [Ipu 3ToM Harpy3ouHasi CHOCOOHOCTh MeXaHU3Ma
OKOHYATEJIbHO YCTAHABIMBAETCA B 3aBUCUMOCTH OT MOLIHOCTHU JABHUTAaTElsl, HAIPUMED, U3MEHSAETCS
TATOBasl CUJIa WIN CKOPOCTh TpaHcnopTepa. CortacoBaHUe HArpy304HOM CIIOCOOHOCTH MEXaHu3Ma ¢
MOIITHOCTBIO JIBUTATENsl 00ECIIEUNBAET MOJIHOE ero UCIOIb30BaHUE, PadOTy B 30HE MAaKCUMAJIbHOTO
K.II.JI., @ TAKXK€e PE3epB 10 IPOU3BOAUTEIBHOCTH.

2. Peaykrop (¢wur. 2)
BrinonHss pacder penyKkTopa, cielyeT BblUepuMBaTh €ro 3CKU3Hyro cxemy. Ha aToil cxeme
HAHOCSATCS OCEBbIE JIMHUHU, KOHTYPHI BaJIOB, KoJieC U kopryca (¢ur. 2).



[To cxeme KOHTpoNIMpyeTCs U yTBepKaaeTcs (y KOHCYJIBTaHTa) pacdeT peaykropa. [Ipu stom
gacTo TpeOyeTcs BBHIMOJIHEHHE HECKOJIbKMX BAapHAHTOB CXEM M pacueToB JUIs BbIOOpa JIYYIIEro
pelieHusl.

[Ipu pacueTe MHOTOCTYIEHYATHIX PEAYKTOPOB 0CO0OE€ BHMMAHHE CleayeT oOpaliaTh Ha
MpaBUIILHOE pacipeiesieHue 00IIero NepelaTOYHOro YUCIa MEKTY OTJIEIbHBIMU CTYTICHSIMU, TaK KaKk
OT JTOr0 B 3HAYUTEIbHOM Mepe 3aBUCAT TrabapuThl, BeC U KOMIIOHOBKA pEIYKTOpA.

CymuiecTByoIIe peKOMEHIalluK 10 pa3OuBKe MepeaaTouHbix urcen (em. [S] cTp. 8-9; [7] c1p.
129-132) cnemyeT HWCHONIB30BaTh Kak IEpBOE MPUOIMIKEHHE, KOTOPOE YTOUHSAETCS B IPOIECCce
npoektupoBanus. OIHUM U3 IMOKA3aTeNIeH MPABIIIBHOCTH pa30MBKH MEPEIATOYHOTO YHCIIA SIBIISICTCS
XOpoIllee MCIOJB30BaHUE MPOCTPAHCTBA MEX]Y BaJlaMU U BHYTPU KOpIyca PeIyKTOpa, a TaKkKe
BBITIOJIHEHUE YCJIOBUHM CMa3KHU, €CJIM OHA OCYILIECTBIISIETCS] TOTPY>KEHUEM KOJIEC B MACIISIHYIO BaHHY.
B TOCT mis penykTopoB ¢ HWJIMHAPUYCCKUMH 3yO4aThIMU KOJIECAMHU IPEAYCMOTPEH P
CTaH/IAPTHBIX MEXIICHTPOBBIX PACCTOSHUH, JaeTcsi pa30MBKa OOIIEro MEepeJaToyHOro YHcla,
YKa3bIBAIOTCSl KOA(DPHUIIMEHTHI MMPHUHBI Kojec Ya U T.A. [IpuaepxkuBarbes manabix 3toro 'OCTa
HE0oOXOMMO B TE€X CIIydasiX, KOTrna IMPearoiaraeTcs MCIOJIb30BaHUE 3y0UaThiX KOJIEC U KOPITyCOB,
[IOCTABSIEMbIX  ClleHHANM3UpOBaHHbIMU  3aBojamu. Jlanweie ['OCTa npegycmarpuBaroT
BO3MOXKHOCTh TOJIYYEHHS! MAaKCHMaJIbHOTO YHCIA BAapUAHTOB IMEPEJATOYHBIX YHCENT TMpH
MUHUMAaJIbHOM YHUCIIe CEpUIHHO U3TOTOBIISIEMBIX TUIIOPA3MEPOB 3yOuaThiX map u kopiycos [ 1, Tom I1I]
ctp. 677-764. Ilpu NpPOEKTUPOBAHUU PEAYKTOPOB, KOTOpPHIE HE CBSA3aHbI TAaKUM YCIOBUEM,
cobnmogenne pekomenaanui ykazanuoro 'OCTa He o0s3aTenbHO, Tak KaK BO MHOTHX CIIy4asiX 3TO
MIPUBOJIUT K YBEITMYCHUIO BeCa U Ta0apuTOB KOHCTPYKIIHH.

[Tocrne yTBep)KIEHUS 3CKHU3HOM CXEMbI PEIyKTOpa MOXKHO MPHUCTYHNUTh K MOAPOOHON
pa3paboTKe ero KOHCTPYKIMU. [Ipu 3TOM HEOOXOAMMO MPETyCMOTPETh CIIEAYIOIIee:

a) ycTpoicTBa, oOOeCMeYMBAIOIIME CMa3Ky 3alleruieHud (3yOuaThlX WM UEpBSYHBIX) U
TTO/IIITAITHHKOB;

0) ycTpoiicTBa 75 3IMBKH U CITyCKa Maciia, a TakyKe 711 KOHTPOJISl ypOBHS Macja B peIyKTopax
¢ MacJIstHOM BaHHOM [5] cTp. 206-207,

B) OXJIaX/Ia0Ilee YCTPOMCTBO, €CIIM OHO HEOOXOAUMO MO TEIIOBOMY PacdeTy peayKTopa;

') YCTPOWCTBA, YCTPAHSIONINE YTEUKY Macia, MonagaHue BHYTPb KOpITyca MbUIK Tpsizu [S] cTp.
208-209;

1) B PEAYKTOpax PEKOMEHIYETCs YCTaHABIMBATh MPOOKU — OoTaymuHbI, [S] cTp. 208 KoTOpHIE,
coo011asi BHYTPEHHIOIO TMOJOCTh peAyKTopa ¢ arMoc(hepoid, MOAAEp>KUBAIOT B HEM IMOCTOSHHOE
JaBJICHUE HE3aBUCUMO OT TEMIIEPATypbl U TEM CaMbIM CIOCOOCTBYIOT YCTPAaHEHHMIO TIPOCAYMBAHUS
Macja 4yepe3 YIJIOTHEHHUS;

€) BO3MOXXHOCTb DETYIMPOBKM 3aleIUICHUs (pEeryJupoBKa TOYHOCTH COOpKHM 3yOuaThlX u
YEPBIYHBIX [1ap — COBMEILIEHHUE BEPIIMH KOHYCOB KOHUUYECKHUX Nap, COBMELIEHUE CPEAHEH MIIIOCKOCTH
YepBAYHOTO KOJIeCa C OChIO uepBsika U T.I. (cM. pazzaen VII myHKT 8). 1 3a30p0oB B MOAIIMITHUKAX;

) B pEAyKTOpax C IMIEBPOHHBIMH KOJI€CAaMH WJIM B MHOTOTIOTOYHBIX PEIYKTOPaX ¢ KOCO3yOBIMU
KoJIecaMu HEOOXOJUMO OOecCrevyrBarh CaMOYCTAaHOBKY BajiOB, BBIPABHHUBAIOIIYIO DPACIpEIeICHUE
Harpy3Ku 1o MOTOKaMm;

3) CMOTPOBO JIFOK JIJIsi KOHTPOJIS 3alleTlyIieHus U 00erueHus cOOpKu;

1) pe3p00BbIe OTBEPCTHS TSl OT)KUMA BUHTOB U ChEMHUKOB;

K) KOHTPOJIbHBIC IITHU(THI B MECTAX COSAUHEHUS ACTAIICH C TOYHBIM B3aMMHBIM PACIIOIOKEHUEM;

1) pBIM-00JITHI WJIA 3aXBaThl JJIsl TPAHCIIOPTUPOBKH PEAYKTOPA;

M) MEeCTa PACIOJIOKEHUS U KOHCTPYKIIMHU MAacIOCIyCKa, MacjaoyKa3aressi, CMOTPOBOTO JIIOKa H
T.I. IOJDKHBI OBITH YAOOHBI 1711 OOCITY)KHBAHHUSI.

Taxk, HanmpuMep, MacIOCITyCK M MacjoyKaszareidb He PeKOMEHIYeTCs pa3Meniarh, BO-TIEPBBIX,
MOJ KOHI[AMH BallOB, TaK KaK pAacHOJIOKEHHBbIE Ha OTHUX BajdaX COCIUHUTEIbHbIE MY(THI
MIPEMSATCTBYIOT OOCITYXKUBAaHUIO; BO-BTOPBIX, HA MPOTHUBOIIOJIOKHBIX TOPIAX PEAYKTOpa, TaK Kak B
3TOM cllyyae MpU YCTaHOBKE peAayKTopa moTpedyercs oOecrneduTh CBOOOMHBIM JOCTYN K HEMY
MUHHMYM C JIByX CTOPOH. PazMepsl CMOTPOBOTO MJIM MOHTA)KHOTO JIFOKA JIOJDKHBI OBITh JIOCTaTOYHO
OOJBITUMU U YIOOHBIMH JIJIS OCMOTPa KOHTPOJIUPYEMBIX AIEMEHTOB KOHCTPYKITUH.

Ha ueprexe penykropa, B OJHOM U3 MYHKTOB TEXHUYECKUX YCIIOBUM, YKa3bIBAIOTCS CTEIIEHU
TouHOCTH TIepenad (ur. 2 u 7).

PexomeHnnanuu mo BBIOOpPY CTEMEHEH TOYHOCTH JUIsl 3yO4aThbIX W YEPBIYHBIX Iepenad



npuBezeHbI B Ta0. | 1 2 (10 1aHHBIM OTPACIEBO HOpPMATU M OOIIETO MAITUHOCTPOCHHS).

Tabmmia 1
J1s1 3y04aThIX HUJIMHAPUYECKUX U KOHMYECKHUX Nepeaay
[Tpsimo3yObie OxpyxHasi CKOPOCTb M/CEK
KoJieca 10-15 6-10 2-6 0,5-2
Tum koxeca Koco3zyOrie
Y 15-30 10-15 4-10 1-4
KoJieca
TBepnocTh CreneHb TOYHOCTH MEpeIavn
Hg > 350
MTOBEPXHOCTH MPODHUIIS 7-6-6 8-7-6 9-8-7 9-9-8
3y0a Hg <350 7 8-8-7 9-8-7 9-9-7
Tabmuna 2
JIJ1sl YepBSIYHBIX Nepeaay
Okpy>kHasi CKOPOCTh Ha TTIOBEPXHOCTH JEIUTEILHOTO 37,5 1.5-3 1015
LWJIMH]IPA YepBsIKa M/CeK
CreneHb TOYHOCTH YEPBSIYHBIX KOJIEC YEPBIKOB H 7 2 9
YepBAYHBIX Mepeaad

He3aBUCHMMO OT CTENEHHM TOYHOCTH KOJIEC M Tepeliad YCTaHaBIMBAKOTCS HOPMbI OOKOBOTO
3a30pa (BUJ COMPSKEHUS).

OCHOBHBIMHU SIBJISIFOTCSI HOPMBI HOPMAaJbHOTO TapaHTHPOBAHHOTO 3a30pa, 0003HAYAEMOTO
OyKBOIO «B».

Hopmbl rapaHTUpOBaHHOTO OOKOBOTO 3a30opa JIOMyCKaeTcs HW3MEHATh. [lpu  3TOM
MPEIIMOYTUTEILHO MPUMEHAITH OHO U3 CICAYIOIINX CONPSIKEHUH.

Bun conpsixenus O603Ha4yeHue
C yMEHBIIEHHBIM FapaHTUPOBAaHHBIM 3330POM Cull
C yBenuyeHHBIM rapaHTUPOBAHHBIM 3330POM A

IIpumeuanue:
a) s 3y0uaThiX KoJieC MHOTOCTYTIEHYAThIX NIepe/iay, B TOM YUCIIE MJIaHETapHBIX PETYKTOPOB
CTeNeHb KHHEMaTUYEeCKOI TOYHOCTH HE JI0JKHBI ObITh TpyOee CTEeNeHH MIaBHOCTH.
6) Ilpm oTcyTCTBMM B MHOTOIOTOYHBIX IEpefadax yIPYruX KOMIIEHCATOPOB CTEINEHb
KMHEMaTH4eCKOM TOYHOCTH He JI0JKHA OBbITh rpydee CT. 7.
[Tpumep ycnoBHOro 0003HaYeHUs IIEpeiad CO CTENEHbI0 KHHEMATHYECKON TOUHOCTHU KOJIeC —
9, cTeneHpI0 N0 HOpMaM IJIABHOCTH paboThI KoJieC — 8, CTENEeHbI0 0 HOpMaM KOHTakTa 3yobeB — 7.
ConpsixeHne ¢ HOpMaJIbHbIM FapaHTUPOBAHHBIM 3a30poM — B.
1. Jlng uunusaapuyeckux 3youarsix konec cT. 9-8-7-B mo T'OCT 1643-81.
2. Jlns KOHUYecKuX 3youaTsix kojec cT. 9-8-7-B mo T'OCT 1758-81.
3. Jlns yepBsikoB U uepBAYHbIX Kojec cT. 9-B mo TOCT 3675-81.
Ecnmu cTerneHn KWMHEMAaTH4eCKOW TOYHOCTH, TUIABHOCTH W KOHTAKTa Ieperad OJIMHAKOBEI,
0003Ha4YeHUe COKpalaercs, Hanmpumep — cT.9-B.
MesxoceBble pacCTOSIHHUSI Ha YepTekax PelyKTOPOB MPOCTABISAIOTCS C OMYCKaMHU, KOTOpbIE
ykaszanbl B Tabmumax [OCT.

Tabmuna 3

Jlonmyck Ha MesKoceBOe pacCTosIHMeE 3y04aThIX HUJIMHAPUYECKHX Nepeaad B MHKPOHAX



O06o3HaueHue MeskoceBoe pacCTOSHUE B MM
Bun JIOITyCKa 1o 50 ¢B.50 cB. 80 cB. 120 c¢B. 200 ¢B. 320
B MM 1o 80 no 120 1o 200 mo 320 o 500
H, E SPBI +25 +32 +36 +42 +50 +60
C, I g}BI +40 +50 +55 +65 +80 +100
B S}BI +60 +80 +90 +105 +120 +160
A g}BI +100 +120 +140 +170 +200 +250

rae: OB — BEpXHEE MpeIeIbHOE OTKIOHCHHE.
OH — HUXHEE MPeeTbHOE OTKIOHEHHE.

Tabmuna 4
JIonycK Ha Me)KOCeBoe PACCTOSIHUE YePBAYHBIX Mepeaady B MUKPOHAX

Cremens O0o3HaueHue Monynb MexoceBo€e pacCTOsTHUE B MM
TOUHOCTH JIOTTyCKa 0CeBOH 1040 | c¢B.40 ¢B.80 ¢B.160 ¢B.320
B MM B MM o 80 no 160 o 320 1o 620
5 gi 8.1 1030 | £11,5| +17 422 428 +34
6 gi cB.1 1030 | =19 £26 +36 +45 +52
7 gi cB.1 1030 | +30 +42 +55 +70 +85
8 gi cB.1 1030 | +48 +65 +£90) +110 +130
9 gi cB.1 1030 | +75 | +105 +£140 +180 £210

3. KopoOku nepenau (¢ur. 7)

OcHoBHBIE TpeOOBaHMsI K KOHCTPYKLUH KOPOOKHU Mepesiad Takhe ke, Kak U K KOHCTPYKIUH
penykropa.

Kpome Toro, KOHCTpyKIIMM MEXaHNU3Ma NEPEKIIIOYEHMSI TTepeiad JODKHA IIPEeyCMaTpUBaTh:

a) JIETKOCTh BBIKJIFOUEHUS U BKJIFOUEHUS;

6) OJIOKUPOBKY, T.€. HEBO3MOXKHOCTb BKJIIOUEHUS JPYrod CKOpPOCTH O3 BBIKIIOUEHUS
npenplayel u 6e3 nepexoaa HEUTPAILHOTO MMOJIOKEHUS;

B) (pukcupoBaHMe MeXaHHW3Ma B 33JJaHHOM IOJIOKEHUH (HEBO3ZMOXKHOCTh CAMOBKIIIOYECHUS U
CaMOBBIKJIIOUEHHS);

I') YCTPOWCTBO, CHHXPOHU3UPYIOIIEE CKOPOCTH BpAIEHUS BAJIOB B TeX ClydasxX, KOrna
MEPEKITIOYEHNE OCYIIECTBIISAETCS C MOMOIIBIO KYJayKOBBIX WM 3yOuaTbix My(T u 6€3 OCTaHOBKHU
MeXaHU3Ma.

4. My¢rsI (pur. 1)

CryneHt pa3pabaTbhiBaeT KOHCTPYKIMIO OPUTMHAJIbHOM MY(THI WM MOAOUpAaET MypTy u3
quclla CTAaHAAPTHBIX B COOTBETCTBUU C BEIMYMHOM IEPENABAEMOIO KPYTSIIEr0 MOMEHTA, 4HCia
000pOTOB M AMAMETPOB coenuHsIeMbIX BajoB [5] ctp. 340, 349, 350; cTp. 313-314 [1, Tom II]; cTp.
328-330 [1, Tom II]. Tum wmydTsl AOKEH COOTBETCTBOBATH €€ HA3HAUEHUIO: KOMIICHCAIIHS
HECOOCHOCTH BaJIOB, IIPEAOXPAaHEHHUE OT MEPErpy30K, YMEHbIICHUE YIapHBIX Harpy30K, BKIIOUEHUE
U BBIKJIIOUEHHE MeXxaHu3Ma U T.1. CTyIeHT JOKeH MoIpoOHO MpopadboTaTh KOHCTPYKIUIO OJHON U3
My(T Ha 4epTeke M BBINOJHUTH €€ MPOBEPOUYHBIM pacdyeT Jake B TOM cllydae, eclid 3Ta mydra
CTaHJapTHAas.

Ecnn XapakTepucTUKH M pa3Mepbl CTaHAAPTHBIX MY(T OKa3bIBAIOTCS HEMOIXOISAIIMMH,



KEJaTeIbHO MPOEKTUPOBATh MY(TY C HOBBIMHU pa3MepaMH U XapaKTePUCTUKAMH.

[Tpu pa3paboTke KOHCTPYKIHH My()T HEOOXOAMMO YUUTHIBATH:

a) TpeOOBaHUS TEXHHKH OE€30MaCHOCTH, 3aNpellaloNive HAJIWYHE BBICTYMAOUIMX YacTel
(MacJIeHOK, TracK M T.I1.) Ha BHEIIHEH CTOPOHE BPAIAFOIIUXCS ICTaICH;

0) BO3MOXKHOCTh COCIMHEHHMS M DPa3beIWHEHHS BaJOB 0€3 JEMOHTa)ka arperaroB. JTO
TpeOOBaHUE JKeNaTeIbHOE, HO HE 00513aTeIbHOE;

B) yI00OCTBa OOCITy’)KUBAaHHS B TEX CITydasxX, KOraa My(Ta cMa3bIBaeTCsl, pEryaupyeTcs U T.I1.

5. KopnycHble netaau u mianTsl (pamsbl) (¢pur. 4 u S)

OcHOBHBIM TpeOOBaHMEM K KOPIYCHBIM JETalsiM M IUIMTaM SBISETCS IKECTKOCTb,
obecrieynBaronas MpaBUIbHOE B3aMMOJICHCTBHE YacTell MexaHn3Ma 0e3 IepeKOCOB, 3aKITMHUBAHUS
u nip. KopnycHele netanu ObIBalOT OOBIYHO JUTHIMH WM cBapHbIMH (dur. 2 u 4, 5). Ecinu BHemHMe
Harpy3KH, AEUCTBYIOLINE HA KOPIYCHYIO €Tallb, HEBEIUKH WK HE MOTYT OBITh ONPEAEICHBI TOYHO,
€e OCHOBHBIE pa3Mepbl HE PACCUUTHIBAIOTCS, a BBIOMPAIOTCS IO PEKOMEHIAIMSIM, KOTOpPbIE
BbIpPAOOTAHBI C YYETOM TEXHOJIOTHYECKHX TPEOOBAaHUH, )KECTKOCTH, IPOYHOCTH | TIp. Tak, Hampumep,
BCE OCHOBHBIE pa3Mephl KOpIlyca PEAyKTOpa pPEKOMEHIYeTCsl BBIOMpaTh B 3aBHCHUMOCTH OT
MEXIIEHTPOBOTO pacctosinusa (cM. [S] ctp. 423-424, [9] ctp. 30-31; wuum [7] ctp. 335-352); no
COOOpaKEHUSIM JKECTKOCTH Pa3Mep BBICOTHI IUIUTHI (pambl) MPUHUMAIOT 00bIYHO HEe MeHee 0,1 oT
pa3mepa ee AJIUHBI.

®opma KOPITYCHBIX JIeTalel U IUIUT AOKHA ObITh MO BO3MOXXHOCTH MPOCTON U yIOOHOHU st
JUTHS WIIM CBAapKH, a TaKXe JJIs Moclieayromeid oopaboTku Ha cTaHkax. [yl JTUTHIX KOPITYCHBIX
netanei 00g3aTeIbHO COOMIOCHNE CTaHIapPTOB HA KOHCTPYKTHUBHBIC 3JIEMEHTHI OTIMBOK (CM. [5] cTp.
289-317).

Caapubie netanu (pambl — QUL 5) TOMHKHBI M3TOTOBISATHCSA MO BO3MOXXHOCTU M3 OJIHOTO
MPOKATHOTO MPOQHIIS HITH JIUCTOB OAMHAKOBOM TOJIIMHEI.

UYepTtexx cBapHOi pambl odopmisieTcss Kak cOOpouHbIif. UepTexk JIMTON TUIUTHI I0IyCKaeTCs
BBIUEPYMBATH KaK pabounii yeprex neranu (¢ur. 4). [IpocTaBnsaTe pasMepsl Ha KOPITYCHBIX JETAJSIX
U IUIMTaxX CJlelyeT C y4eTOM BBIOPAHHBIX TEXHOJOTHYECKONM W pa3MmepHoil 6a3. Ha pasmepax,
OIIPE/IETSIOUIUX COOCHOCTD BaJIOB, IPOCTABIISIIOT IOy CKH.

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

@dopma 3yOuaThIX KoOJEeC B 3aBUCHUMOCTH OT CIIOCO0Aa MOJYy4EHHUs 3aroToBKH (JIUTHIE,
IITAMIIOBaHHbIE, TOYEHbIE, M3 KpPYyIJIOr0 TMpoKaTra, CBOOOIHO-KOBaHHBIE) BbIOMpaeTcss MO
pexomenmanusimM — (cMm. [5] ctp. 67-70 wnu [7] ctp. 325-328. Cnoco® moiayyeHHs 3arOoTOBKH
OTIpe/IeNIsieTCs] pa3MepaMHu KoJieC, Ha3HAu€HHbIM MaTepuajoM H TepMooOpabOTKoW, 00beMOM
IPOM3BOACTBA M T.II. beicTpoBpamaromuecs 3yO4arble Kojieca JOJDKHBI OBITh TIIATEIBHO
cOalaHCUPOBaHbl, TTO3TOMY Ha HHUX HE JIONyCKaroTcsl HeoOpaOoTaHHbIE (YEpHBIE) MOBEPXHOCTH,
HECUMMETPHUYHBIE OTBEPCTUS U TIP.

Jlomnycku, onpenenstonyie TOYHOCTh 3y04aThIX M YEPBSIUHBIX 3alleIICHUH, TPUHUMAIOTCS B
3aBHCHUMOCTH OT Ha3HAUEHHOW CTENEHU TOUHOCTH.

7. BaJbl

[Ipu paspabotke Qopmbl Bajia HEOOXOAMMO YYUTHIBaTH BO3MOXXHOCTH COOpKHU
pacloNIOKEHHbIX Ha HEeM JieTajlel, 3aKkpelyieHHss HMX B OCEBOM HAMpAaBICHUH, CHUKECHUS
KOHICHTpaun HaHpﬂ)KeHI/Iﬁ B MECTax mepexoaa, YMCHBIICHUA PasMCPOB 3aroTOBKH M 3aTpaT Ha
00paboTKy. Pazmeps! ynopHbIX OypTOB, rajteneif, TEXHOJIOTHYECKMX KaHABOK M IIp. BBIOMpaeTcs 1o
HopMaM (cM. [1, Tom I] ctp. 492-497; [5] ctp. 179-180; [7] cTp. 323-324).

Ecnu 3y6uaroe kosieco Uity Apyras JIeTallb Ca)aeTcsl Ha BaJl [0 OIHOM U3 PECCOBBIX MOCAJIOK,
HEOOXOIMMO TIPETyCMOTPETh COOTBETCTBYIOIIHE 3aTPABOYHBIE KOHYCA CO CTOPOHBI 3aIPECCOBKH MIIH
IPUMEHUTh HAa KOPOTKOM y4yacTKe Bajla OJHY M3 CBOOOAHBIX Mocaj oK. [Ipyu Hamn4uuu MmImoHKu JyinHa
KOHUYECKOW YacCTH WJIM Yy4acTKa CBOOOTHOW MOCAIKU JAOHKHA OBITh TOCTATOYHOU JJISI TOTO, YTOOBI
KOJIECO IIEHTPOBAJIOCH IO IITMOHKE €IIIe IO HaJaia 3anpeccoBku  (¢ur. 2, 3).

OKOHYATeNbHO CKOHCTPYHPOBAHHBIN Bajl MOJBEPraeTcsi MPOBEPOYHOMY pacyeTry, B KOTOPOM
OIPECACIIAIOTCSA ﬂeﬁCTBHTeHBHLIe 3aracel IMPOYHOCTHU II0 MEPEMEHHBIM HAIIPSAKCHUAM U KECTKOCTH
BaJIa 1o AeQopMaIusim.



8. YcraHoBKa MOAMIMITHMKOB M PEeryJIMpOBKa 3alenJIeHu sl

Crioco6 yCcTaHOBKY MOJIIMITHUKOB B KOPIYCE W HA BaJIy BEIOMPAIOT B 3aBUCHMOCTH OT THIIA
MOJIIMITHUKA, HATIPaBJICHUS IEHCTBYIOIIUX HArpy30K U HEOOXOIMMOCTH PEryJIMPOBKH 3alCTUICHUS.

[Tpu pa3paboTKe NOAMIUITHUKOBBIX Y3JIOB CIIEIyeT 00paarh BHUIMaHUE:

a) Ha MIPaBUJIbHBII BBIOOP CIIOCOOOB 3aKpEIICHHS! MTOAIIUITHUKOB;

0) Ha MPaBWIBHOCTh BHIOOpPA YCTAHOBOYHBIX Pa3MEPOB, COIMPSKEHHBIX C MOAIIUITHUKAMHU
JIeTalei;

B) Ha MEPOIPUSATHS, OOJIErJarone MOHTAX U JJIEMOHTAK;

') Ha MEPONPUSITHS, 00eCIIeUnBaIOIINE BOZMOKHOCTh PErYJIMPOBKH 3a30pOB B MOAIIUITHUKAX
PETYIUPYEMBIX THITOB (KOHUYECKHUE, PAAHAIILHO-YIIOPHBIC TAPUKOBBIC);

1) Ha IPaBHJIBHOCTH BbIOOpa (1 0003HaUYEHHs1) OCA0K MOAIIUITHUKOB Ha BaJl U B KOPITYC;

€) Ha TpeOOBaHMSA K TOYHOCTH W YHUCTOTE OOPaOOTKM IMOBEPXHOCTEH, COMPSHKEHHBIX C
MOJIIMITHUKOM JIETaJIeH.

Pexomenaaiuu no 3TUM BOmpocaM U TUMOBbIE KOHCTPYKIHH cM. [1, Tom II] cTp. 107; [5] cTp.
135-160, [7] cTp. 231-240.

PerynmupoBka 3aleruieHHss KOHUYECKUX, YCPBSIYHBIX M IIIEBPOHHBIX IMap, a TaKxke
MHOTOIOTOYHBIX Mepeay JTOCTUTaeTCs 32 CUeT KOHCTPYKIMH, IPeIyCMaTpUBAaOIIel BO3MOKHOCTh
OCEBBIX CMEIIECHUI BAJIOB C TIOMOIIBIO HA0Opa METAJUIMYECKUX MPOKIIAIOK MO/ (prraHIaMu KphIIIeK
M CTaKaHOB MOJIIUITHUKOB, PACHOPHBIX BTYJIOK, YHOPHBIX PETyIHMPOBOYHBIX BHUHTOB, PE3bOOBBIX
KpBILLIEK U Ip. (CM. TaM xke).

9. YuioTHeHust

VYIUIOTHEHHsSI B TMPOXOAHBIX KPBIIIKaX IMOAIIUITHUKOB BBIOMPAIOTCS B 3aBUCUMOCTH OT
OKpPY>KHOM CKOpPOCTH Baja MW YCJIOBUW OKPYXAlOIIEH Cpenbl: 3albUIEHHOCTb, BIIAXKHOCTD,
TEeMIIEPaTypHBIA peskuM u Tip. (mpumepsl cM. [5] ctp. 208-215). Crnenyer u3deraTb NpUMEHEHHUS
CJIOKHBIX U JIOPOTHX YIUIOTHEHUH 6€3 0c000i HEOOXOMMOCTH.

Heo0XxoauMo MOMHHUTH, YTO OT HAJEKHOW PaOOTHI YIJIOTHEHHUS B 3HAUUTEIBHON CTENEHU
3aBUCHUT CPOK CIIY>KOBbI TIOIIMITHUKOB, 3yOUaThIX U YEPBSIUHBIX T1ap.

10. Pe3b0oBble coequHeHH

ITpu pa3paboTKe KOHCTPYKIMU PE3bOOBBIX COEAMHEHUI HEOOXOJMMO YUUTHIBATh CIIEIyOIIEE:

a) TUIl KPETEeXHBIX JAeTajiell — OOJIT, BUHT, WIM IIMUIbKAa — BBIOUPAETCS B COOTBETCTBUHU C
TpeOOBaHUAMHU KOHCTPYKLIMH, CTOMMOCTH IPOU3BO/ICTBA, yI0OCTBAMU MOHTaXKa U JEMOHTAaXa.

0) m1yOMHa 3aBUHYMBAHMS LIMHJIEK U BUHTOB B KOPITYCHBIE JIETAJIN ONPENEISAETCS yCIOBUIMU
PaBHOIIPOYHOCTH M BBIOMpAETCs 10 pekoMeHaausm (cm. [5] ctp. 297, [6] ctp. 35).

B) /Ul YCTPAHEHHUS HE LIEHTPAJIbHOCTH HArpy>XEHHsI CTEpKHs O0JITa YyepHbIe OBEPXHOCTU
JeTangeil B MecTax IOCTAaHOBKU TaeK U TOJIOBOK OOJTOB JOJIKHBI «IUIAHUPOBATHCS» (LIEKOBKA,
¢dpesepoBka u T.11.) (cM. [5] cTp. 298-299).

I') PAacCTOSHHE TaeK M TOJOBOK OOJNTOB OT ONHM3JIEkKAaIUX CTEHOK MJOJDKHO IO3BOJIATH
cBOOOAHYIO paboty kitodoM (cMm. [S] ctp. 298). [ yMeHbIIeHHs] STUX PACCTOSHHM (a Takke B
APYTUX LeNAX) HeoOXOIMMO UIMpEe MCIOIb30BaTh OOJTHl MPOTPECCUBHBIX KOHCTPYKIUH ¢
YMEHBIIEHHBIMH TOJOBKaMU (Tam ke cTp. 298), BHHTBI € IWIMHJIPUYECKON TOJOBKON U
[IECTUTPaHHBIM yryOnenueM nof kirod ([S] ctp. 299) u T.4.

1) BCE pe3bOOBbIE COEAMHEHHUS, MOJBEPKEHHBIE NEHCTBUIO XOTS Obl MaJlbIX MEPEMEHHBIX
HArpy30K WIM BHOpaluii, TODKHBI MMETh NpPEAOXpPaHEHHE OT CaMOOTBUHYMBAHUS (CTOIOpPHBIE
YCTpOMNCTBA — NPY>KUHBI, I1ai0bl, IITUIMHTHI U T.I1.).

B Tex cmywasx, korga MakcMMalbHas BeJIMYMHA Harpy3Kd pe3bOOBOrO COEIMHEHUS
OTIpe/IeTIieTCs] Harpy3KOW MAIIMHBI WJIM MEXaHU3Ma, TUaMeTphbl pe3b0OBBIX JeTaliell BEHIOMPAIOTCS B
COOTBETCTBHH C pacueToM ((aHIeBOE COSIMHEHHE BAJIOB, COETMHEHNE BEHIIa YEPBSIYHOTO KoJieca C
LEHTPOM U T.IL.).

B npyrux ciydasix, Koraa MaKCUMaJIbHYIO Harpy3Ky COeIMHEHUS TPYIHO OLIEHUTb, THaMeTPhbl
Pe3b00BBIX JieTanell BRIOMPAIOTCS B COOTBETCTBUH C PEKOMEHIAIMSIMUA IPAKTUKHU (CM. Hanpumep, [1,
toMm II] ctp. 803-804, [5] cTp. 299, tme [1, Tom II] ctp. 803-804 ykazbiBatoTCs AMAMETPHI OOJITOB
(BUHTOB) JJIs1 PEYKTOPOB).



11. IlIkuBBI peMeHHBIX Nepenad U 6apadaHbl TeHTOYHBIX TPAHCIIOPTEPOB

OcHOBHBIE pa3Mepbl HIKMBOB IUIOCKOPEMEHHBIX Iepenad M (opma npoduiell KaHaBOK
KJIMHOPEMEHHBIX IIKUBOB J1oJkHa cooTBeTcTBOBaTh [ OCTyY (cM. [5] cTp. 318-321). [l neHTpoBKH
mwiockoro pemHs Ha mkuBax ['OCT mnpenycmarpuBaer OoukooOpasHyro (opMy HX pabouMx
noBepxHocrei (cM. [5] cTp. 319).

Ecnn mmpokuii O0apabaH BBINOMHSETCS C AByMs CTyNHMLAMHU W 3aKpeIUIIETCS Ha Baly ¢
IIOMOIIbIO IITIOHKH, YCTaHABIMBAETCSI TOJIBKO O/IHA ILIIOHKA B CTYIHIIE, PACIIOI0KEHHOM CO CTOPOHBI
N0JIBOAA KpyTsliero MoMeHTa (¢ur. 6). Eciiu 6apabaH ¢ 1ByMs CTyIIMIAMM Ca)KaeTcs Ha BaJl 110 OJHOM
U3 TPECCOBBIX IMOCATOK, CTYNHUIBI JTOJKHBI HMMETh >KECTKYIO CBSI3b B OCEBOM HaIlpaBIICHUH,
JOCTaTOYHYO IS IIepe/lauyl CUJIbl, BOSHUKAIOLIEH IIPU 3alpeCCOBKE.

Onny 13 1ByX omnop Bayia 6apabaHa BHIIOIHSIOT (PUKCUPOBAHHOM, a APYTYIO — IJIABAIOIIEH B
OCEBOM HAIIPABJICHHUHU, YTO CHUXKAET TPeOOBAaHUS K TOYHOCTH PACIOIOKEHHsI KOPIIyCOB ONOP INpH
rpybom MoHTaxe (¢ur. 6).

12. 3Be3104YKH HEMHBIX NMepeaay U HeNHbIX TPAHCIIOPTEPOB

Pasmepsl mpoduist 3Be3/104eK BEIOUPAIOTCSI B COOTBETCTBHH C pa3MepaMH U THIIOM IICTIH I10
crangaptam (cMm. [5] ctp. 331-332). Bax 3Be304eK IEMHOTO TPAHCIIOPTEPA 3aKPEIUISETCS B OOpax
oJI00HO TOMY, KaK Bajl OapabaHa JICHTOYHOTO TPaHCIIOPTEPA.

VIII. TpeGoBanusi k opopMJIeHHIO PA0OUNX YepTexei aeTaJsei

Ha nucre pabounx yepresxeil BruepunBaercs ot 2 10 4 netanei, pazHooOpas3HbIX 110 hopme,
TOYHOCTH HM3TOTOBJICHUS W XapakTepy oOpaOOTKH (HAmpumep: Baj, 3y0uaroe KOJeco, KOpITyCHas
netanb ¥ T.a., ¢ur. 3). Jeramu, 1 KOTOpbIX pa3palarbiBaioTcs paboyue YepTeKH, YKa3bIBaeT
KOHCYJIBTaHT. BHauasie pekoMeH IyeTcst OTpadaThiBaTh YEPTEX HA MAJUIMMETPOBOM Oymare.

PaGouuii yeprex aeranu IOMKEH HUMETh KOJIMYECTBO MPOEKIMH, CEYeHUl M pa3pe3os,
JOCTaTOYHOE JUIsl BBIABIEHUS (DOPMBI JAETaNU U MPOCTAHOBKH pa3MepoB. UepTex BBINOJIHAETCS B
MmacmTabe 1:1, a MeaKue 3eMeHThl KOHCTPYKIMU (HapuMep, BBITOYKH, IPOGMIIb HUIKL, TPOpUIIb
3y0a) mpopadaThIBalOTCSl CEYCHUSMHU B YBEIMYSHHOM MacmTabe (dur. 3).

JlonyckaroTcst 0OpbIBbI IIPU BEIUEPUMBAHUY [TOJTHOCTHI0 CHMMETPHUHBIX JeTajel (Hanpumep,
3y0Ouarele Kojeca, KpyIble KPBIIIKU U T.I1.), @ TAKXKE BBIPHIBBI JUIMHHBIX YYaCTKOB IVIaJIKUX BaJIOB U
T.II., HO TaK, YTOOBI KOHCTPYKLIMS AETAIN ONpeensiach NOIHOCThIO ((ur. 3).

Paboumnii ueprex 10mKEeH UMETh aO0CONIFOTHO BCE pa3Mephl, HEOOXOAUMBIE Il U3TOTOBICHUS
JIETalld, B TO %K€ BpeMs HE JOITyCKAaIOTCs JIMIITHUE MOBTOpSIOIeEcs pasMmepsl. Pa3pemaercsa cHOCUTh
B [IPUMEYaHMs YacTO MOBTOPSIOIINECS METKHE pa3Mepsl. Hanpumep: «ocTpble KpOMKH PUTYIIUTH 7
0,5, panuycel rajreneu r 2 v T.IL».

Ecnu geranp umeeT rpymnmy OTBEpCTUM OJHOIO JAMAMETpa, pa3Mep CTAaBUTCS Ha OJHOM
OTBEPCTHUH C yKa3aHMEM HMX Yucia — Harnpumep, 6 otB. O 34 (¢dur. 3).

[Tpu npocTaHOBKe pa3MepoB HEOOXOAMMO YUUTHIBATh MOPSIOK TEXHOJIOTHYECKOT0 MpoIecca
U TIOpSAJIOK U3MepeHHil B 3ToM mpouecce. Hampumep, Ha ¢ur. 3 mpenycmarpuBaeTcs, YTO Baj
oOpabaTbiBaeTcs B LIEHTpax, BHa4aje ¢ OJJHOTO, IOTOM C JPYroro KoHua. B cooTBeTcTBUU € 3TUM 3a
pa3MepHble 0a3bl IPUHATHI KOHIIBI BaJIOB, a JUIMHA 110 TUaMETPY OCTaBJIeHa CBOOOIHOM.

Ecin HeoOXomuMo BbIAEpKaTb TOUHBIM (JOMYCKOBBIN) pa3Mep MEXIy HEKOTOPhIMU
CTYNEHSMU BaJia (WK APYToil JeTanu), pa3MepHble 0a3bl BHIOMPAIOTCA, a pa3Mephl POCTABIISIOTCS C
y4eToM 3Toro TpeboBaHus (¢ur. 3), rme pasmep UIHHBI 45.02 3alIUIIEH TOMYCKOM, a YCTYIBI 1O
KOHIIaM 3TOT0 pa3Mepa sIBJISIOTCS JIOMOJIHUTEbHBIMU pa3MEPHBIMU Oa3aMHu.

Bce pa3mepnbie 0a3bl JOKHBI OBITh YIOOHBIMHU /17151 U3MEPEHUH 1 00pabaThIBaThCs MO Ki1accy
YHUCTOTHI B COOTBETCTBUH C TPEOOBAHUSIMU TOUHOCTU U3MEPEHU.

Ha yeprexax qUTHIX AeTajieil He peKOMEHIyeTCsl POCTAaHOBKA Pa3MEPOB CBA3BIBAIOIINX OJTHY
YHCTYIO TOBEPXHOCTD C IByMs YepHBIMH (HeoOpaboTaHHbIMU) (ur. 4).

Ecnu neranb 3akperisieTcss Ha CTaHKe B IIEHTPAx, €€ TOPLbl CHAOXKAIOTCSA LIEHTPOBBIMU
orBepctusimu 1o ['OCT (cwm. [7] cTp. 434-436). LleHTpoBOE OTBEPCTHE BHIYEPUMBACTCS OTIEIBHO C
MPOCTAaHOBKOW HEOOXOMUMBIX pa3MepoB (¢ur. 3), [1, Tom I] ctp. 524-525.

Jonycku Ha pasmepsbl, onpenenseMble Mo TabauiaM JOMYyCKOB U MOCAAO0K (B TOM YHUCIE
JIOMYCKH Ha pa3Mephl IIMOHOYHBIX 11a30B), IPOCTABIAIOTCS HA YepTeke B OyKBEHHOM 0003HAYEHUH



(mampumep, @ 40K6, @ 40r6, @ 4017, @ 40H7) (LudpoBbie 3HAUSHUS AOMTYCKOB, HATATOB M 3a30POB
CBOASATCA B TAOJIUILY, KOTOPask IPUKJIAIbIBAETCS K PACUETHO-TIOSICHUTEIBHOM 3aITUCKE).

Jonycku, He uMeromue OyKBEHHOTo OOO3HA4YeHHs, a TaKKe HECTaHJapTHBIC JOIYCKH
IIPOCTAaBIIAIOTCS B IIMPpax (Hanpumep, 45+0,1). K Takum oTHOCATCS, HanpuMmep, JOITyCK Ha pa3Mepsl
YpOBHEM cTyrneH4YaTon minThl (Gur. 4), Ha pa3Mepsl JUIMHBI 0011ei HopMaiu (Gur. 3), MeKIEHTPOBOE
paccrosiHue (¢ur. 2), 3KCLEHTPUCUTET, OBATIbHOCTb, HECOOCHOCTbD U T.II. Pa3mepsl, IOCTaB/IEHHbIE HA
gyeprexe 0e3 JOMyCKOB, OTHOCATCA K rpymme cBoOOAHBIX. Jlomyckn Ha cBOOOIHBIE pa3Mepbl
OIIPENEIIAIOTCS KJIACCOM TOYHOCTH, KOTOPBIM yKa3blBaeTcs B MPUMEUYAHUAX Ha yepTexe (¢ur. 3, 7).
Jlnst cBOOOAHBIX pa3MeEpoB, MOJMydaeMbIX Mocie 0oO0paboTKH, B MAIIMHOCTPOEGHUHM Hamboiee
pacnpoctpadeH 14-i Ki1acc TOYHOCTH.

Ha pabouem ueprexe mpoCTaBISETCS KJIACC YUCTOTHI BCEX MOBEpXHOCTEH netanu. [Ipu sTom
Han0oJiee YacTo BCTPEYAIOLIMECs KIacChl YMCTOThl OOBIYHO BBIHOCATCS B NPUMEYAHUE, HApUMep,

°

«ocranbHoe 0,63», mu «octansroe V (V) u t.o. (¢ur. 3, 4). Knacce 4McTOTH 10IDKEH COOTBETCTBOBATE
KJIACCY TOYHOCTHU TOCAJIKH, YCIOBUSIM pa0OThI JIeTalu, HapUMep, LIeiika Basia, pacrojioKeHHas B
MOJIIIMITHUKE CKOJIbKEHUs1, oOpabaTsiBaeTcst He Hinke 0,25 u mp. (eM. [5] ctp. 385-387).

HeoOXoauMO TOMHHUTH, YTO BBICOKHME KJIacChl TOYHOCTH M YHUCTOTHI MOBEPXHOCTEH
3aTPYIHSIOT U3TOTOBIICHHE JI€TAICH M MOBBIIIAIOT KX CTOUMOCTB. [109TOMY BBIOOD KJIACCOB YUCTOTHI
JOJKEH OBITh 00OCHOBAaHHBIM.

Kaxpiit paboumii 4yepTerk CHAOXKACTCS TEXHUYECKUMH YCIOBHSIMH, MPHUMEPHI KOTOPBIX
npuBeneHbl Ha Gur. 3.

Paboune ueprexn 3yOUaThIX U YEPBSUHBIX KOJIEC, a TAK)KE YEPBSIKOB CHaO)KatoTCs Tadnuien
JTaHHBIX JUIs 00paboTku 3yObeB (3yOope3Hoi Tabm.) dur. 3.

Ecnmu paboumii yepTex sBisieTcs COOPOYHBIM M TIPEAHA3HAYaeTCs Ml COOPKH |
MOCJIeAYIOIIeH COBMECTHOM 00pabOTKH AeTalneil B COOpaHHOM BUE (HalpuMep, KOJIeco YepBIYHOE,
COCTABJIICHHOE W3 BEHIIA U IIEHTpa U Hapeszaemoe mocie cOopku, ¢ur. 3), Ha HEM OIMYCKAIOTCs BCE
pa3Mmepbl, OTHOcAIIMeCS K 00paboTke netaneid 10 cOopku. VckiaroueHHe COCTaBIAIOT Pa3MEpHI,
KOTOPBIE MOTYT MOTPEOOBATHCS ISl 3aKPEIUJICHUs IeTalIe B Mpoliecce COOPKU MM MOCTIEAYIOIIEH
COBMECTHOH 00pabOTKH.

Paboune ueprexu neraneil, okoH4YarenbHasi 00pabOTKa KOTOPBIX MPOU3BOIUTCS «B cOOpe»,
BBIUEPUMBAIOTCS KaK YEPTEkKH 3aTOTOBOK (CM. BEHEI] UEPBSIUHOTO Koseca Ha ¢Gur. 3).

IX. TpeOoBanust kK 0(pOPMIICHHIO YePTeka 001ero BHIA MEXaHU3MAa

Yeprex 0011eT0 BU1a MEXaHW3Ma BBIYEPUMBAETCS B TPEX WJIM MUHUMYM B JIBYX IPOEKLUAX C
JIOTIOJIHUTENBHBIMU Pa3bACHAIOMKUMU BUaamMu (pur. 1, 8). OH JomKeH omnpenensiTh KOMIIOHOBKY U
rabaputhl pa3pabOTaHHOTO MEXaHH3Ma B LIEJIOM, €r0 MOHT@X M COEIUHEHHE C APYTUMH y3JIaMu
MaII1HBbI.

JlomyckaeTcst He BBIYEpUMBATH IMOAPOOHOCTH KOHCTPYKIMHU Y3J0B (Harmpumep, OOJTH,
m1aiobl, packu U T.I.), 32 UCKITIOYEHNEM IPUCOETNHUTENbHBIX MECT.

Ha yepresxe oOmiero Buaa Aar0TCs MACOPTHBIE XapaKTEPUCTUKH MEXaHU3Ma, TEXHUUYECKUE
yCIIOBUS, crienr(UKaIMs y37I0B U KPETIEKHBIX JIeTalel, He BKIIOUYEHHBIX B CIIEIU(UKALINIO y3I0BbIX
YepTexen.

Ecnn MexaHu3Mm yctaHaBiMBaeTcs Ha (yHIaMeHTe, JaeTcs IJIaH GyHIaMeHTa, pa3MeTKa U
pasMepsl OTBepCcTUH 1o  (yHAaMEHTHbIE OOJTHI, HEOOXOIUMBIE CTPOUTENIO JJIs  €ro
MPOEKTUPOBAHHUS.

[Tpumeuanne. Ha ueprexe oOmero Buaa XKenareabHO OTOOpakaThb B3auMOJEHCTBUE
pa3paboTaHHOTO MEXaHMU3Ma C IPYTUMH y3J1aMH MalluHbI (€CIU OHU U3BECTHBI), KOHTYPbl KOTOPBIX
BBIUEPUNBAIOTCS TOHKUMHU JIMHUSMHU.

X. TpeOoBanusi K 0GOPMIICHHIO M COAEPKAHNUIO PACYETHO-NIOSICHUTEJIBbHOM 3aNNCKU
PacueTHO-OsICHUTENIbHAS 3ATTIICKA OKOHYATETHHO 0(OPMITSIETCS B KOHIIE TPOSKTUPOBAHUS Ha

OCHOBE YEpHOBOH 3aIIMCKH, COCTABJIEHHOH B IMPOLIECCE MPOEKTUPOBAHMUSL.
YucroBas 3anKcKa MUILETCS OT PyKHU YEPHUJIAMH WJIU T€YaTaeTCsl Ha KOMIIBIOTEPE, HA OHOU



CTOpOHE JHCTa mucdeld Oymaru opmara ¢ MOJMSAMH Ui CIIMBKH. PUCYHKM M pacueTHbIE CXEMBbI
BBIUEPUMBAIOTCS IPOCTHIM U LIBETHBIMH KapaHAalllaMHi B pa3pbIBax TEKCTa.

3anucka UMeeT MATKUN NMEperuIeT ¢ TUTYJIbHOM HAANMChIO (JKENaTelbHO HaleyaTaHHOM Ha
KOMIIBIOTEPE).

PacueTHo-nosicHUTENbHAS 3allMCKa JOJDKHA colepkarh: 1) comepkanue; 2) 3aJaHue Ha
poekT; 3) BBeAcHHUE; 4) OOImMI pacdeT MeXaHu3Ma; 5) pacdeThl y3JO0B U JAeTanei; 6) Tabmuiy
JIOMyCKOB, HATSATOB W 3a30pOB THIIOBBIX IIOCAIOK, BCTPEYAIOUIMXCS B 3alPOCKTHUPOBAHHOM
MeXaHH3Me, a TaKXKe CHJIOBOM U MPOYHOCTHOM pacyeT OJHOM U3 MPECCOBBIX MOCATOK (110 yKa3aHUIO
KOHCYJIbTAHTA).

Bo BBeneHUU NMPUBOIATCS KpaTKUE CBEJIEHUS O MPUBOJHON CTaHIIMM KOHBeWepa, KOpOOKU
cKopocTed U T.A. [ Kakux Lened Impeanonaraeres NpoeKTUpoBaTh JaHHOE yCTPOMCTBO. JlaroTcs
ONMCAHUSA OCHOBHBIX y3JI0B (M0 KMHEMAaTHYECKOW cxeme MPHUBOAA, MPUBEICHHOW B TEXHUYECKOM
3aJJaHUM, a TAKXKe HEOOXOAMMBIEC MOSICHEHUS MO PEXKUMY HArpy>KEHHs, YCIOBHIO IKCILTyaTallud U
CPOKY CITY>OBbI U3/ICTIH).

PacueTsl y3710B 1 AeTaneil BKIOYAIOT:

a) Kpatkoe 00OCHOBaHHME BbIOOpAa THUIA KOHCTPYKLUMH B 3aBUCUMOCTH OT Ha3HAYCHUS U
ycIoBHid pabOThl B MEXaHU3ME; 3TH 0OOCHOBAaHHS MOTYT OBITh NMPEICTABICHBI, HAIIPUMED, B BUJEC
CPaBHHUTEJIBHOM XapaKTePUCTHKU BBIOPAHHOTO pEIIEHUs C JPYTMMH HMMEIOIIUMUCA WU
BO3MO)XHBIMH BapHaHTaMHM, TIOKa30M HX MPEHMYILIECTBA MOJ YIJIOM 3PEHUSI CTOMMOCTH, IPOCTOTHI
W3TOTOBIIEHUS, Y100CTBa AKCILTyaTallii, PEMOHTA U TIp.;

0) NPUHIMITHATBHYIO CXeMY KOHCTPYKIIMU M PACUETHYIO CXEMY C YKa3aHHEM HEOOXOTUMBIX
JUIS pacyeTa Harpy3oK;

B) pacd€THBIE SITIOPHI;

r) oOocHOBaHME BbIOOpa MaTepuaga, TEpPMOOOPaOOTKH, JOMYCKAEMbIX HAMpPsKEHHM,
JOITYyCKOB U TIOCAI0K, YACTOTHI IOBEPXHOCTH U TIP.;

) pacyeTHble (OPMYIBI, 3alKCaHHble B OOIIEM BUAE C TNocheayromei uudpooi
MOZICTAHOBKOM M pe3ysbTaToM BbaucieHus. O003HaueHHs, BXOAAIIIE B (POPMYIIBI, BBIHACHIBAIOTCS
OTAENBHO C pacIu(PPOBKOM, C yKa3aHHEM UX BEIMUUHBI U pazMepHOcTH (OCHOBHYIO YaCcTh pacueToB
CII/TyeT BBIIOJIHUTH B (hOpME MTPOBEPOUHBIX );

€) 000CHOBaHUE BBIOOpA Pa3MEPOB, KOTOPHIE HE OMPENIEISIOTCS pacueToM, a BEIOUPAIOTCs 1O
PEKOMEHIANSAM, KOHCTPYKTUBHBIM WJIM TEXHOJIOTUIECKIM COOOpaKEHUSIM;

) KpaTkue 0ObSICHEHMS K pacueTy, IO3BOJIAIONINE pa300paThCs B HEM 03 TIOMOLIH aBTOPa;

3) BBIBOJIBI U 3aKJTFOUEHHS IO PACUETY;

M) CCBUIKU Ha JINTepaTypy (B TOM YMCJIEe KOHCIIEKTHI JIEKIH) ¢ YKa3aHHeM HOMEpOB Ta0ull,
CTpaHHIl U Tp., HOMepa ucmonb3oBaHHbIX [ OCToB, HOpMasielt U Tp. DTH CCBUIKK W SIBIISIOTCS B
OCHOBHOM O0OCHOBAaHMSAMH, YKa3aHHBIMHU B NyHKTAX a, 2, U e, Harpumep [4] ctp. 125, tabn. 3 [4] u
T.J.

Oopasen TadauIbI MOCATOK
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XI. 3amuTa npoexra

CTyneHT 3alMIaeT CBOM MPOEKT Nepe] KOMHUCCHel u3 mpenogasateneil kadeapsl U, Kak
MIpaBWJIO, B MPUCYTCTBUU KOHCYNbTaHTa. K 3ammre 1omyckaioTcs CTyIeHTbI, UMEIOIue He MeHee 4
JIMCTOB IIPOEKTA U PaCYETHO-TIOSCHUTENIBHYIO 3aIIUCKY, TOJNMCAHHBIE KOHCYIBTaHTOM.

3aiuTa IpoeKkTa SBJISETCS 3aBEepIIAIOIIUM STAallOM IPOEKTUPOBAHUS U MIPOBOAUTCS B CPOKH,
yCTaHOBJICHHbIE Kaeapoii /Ui OTAETBHBIX IPYI U (haKyIbTETOB.

[Tpu 3ammTe CTYIEHT JOKEH, IPEXIE BCEro, XOPOIIO pa30dHpaThCsi B CBOEM MPOEKTE, T.€.
yMeTh OOBSCHATh Ha3HAYEHUE 3alPOSKTUPOBAHHOTO MEXaHW3Ma, MpPEIbABIsEMble K HEMY
TEXHUUYECKHE TpeOOBaHUs, 000CHOBATh MPUHATHIE KOHCTPYKTUBHBIE U TEXHOJIOTMYECKHE PELICHUS
IIOCTABJICHHOM 3aJjauM, a TaK)K€ OTBEYaTh Ha BCE BOMPOCHI, CBA3AHHBIE C PACYETOM KOHCTPYKIIHH.
3amuniaromui JOHKEH YeTKO MPEICTaBIsATh 3HAYCHHE KaXKAOW JMHHMU CBOETO yepTrexa, Kaxaon
noApoOHOCTH KOHCTPYKLIUHU, YMETh OOBSICHUTH MOPSI0K COOPKHU Y3JI0B, HA3HAYEHUE KaXI0M AeTalH,
MOCJIEZIOBATENBHOCTD NIEpeadll Harpy30K ¢ OAHOM JETalu Ha IPYTylo U T.1.

OneHka 3HaHMH CTyAEHTa M KadeCTBa BBIIOJIHEHHOTO MM IIPOEKTa IPOU3BOAMUTCS IO



4yeThlpexOanbHOi cucTeMe (OTIMYHO, XOPOILO, YAOBJIETBOPUTEIILHO, HEYIOBIECTBOPHTEIBHO).
OueHka mpoCTaBisieTCsl B BEIOMOCTH M 3a4e€THOM KHIbKKe. Kpome kadecTBa MpoEKTa WM 3HAHMM
CTYIEHTA, IIPU OIICHKE YUUTHIBAIOTCS BHIIIOJHEHUE CPOKOB NMPOEKTUPOBAHUS, CAMOCTOSATEIILHOCTD U
TBOpYECKash MHUIMATHBA CTYJAEHTA MPHU MPOCKTUPOBAHUHU. XapaKTEPUCTUKY pabOThI CTyIEHTa IO
STHM IYHKTaM JIa€T KOHCYJIGTaHT.

3amuiiasi MpOeKT, CTYACHT HEM30EKHO IMOKa3bIBACT CBOM 3HAHUS HE TOJNBKO B 00nacTu
JeTajei MalliH, HO ¥ IO IPYTUM JUCHUIUIMHAM: COTTPOTHBICHHUIO MaTEPHUAIOB, MAaT€PHAJIOBEACHUIO,
TEOPUU MEXAaHU3MOB M MAIIMH, TEOPETHUYECKON MEXaHUKH U T.JI. DTH 3HAHUS TAK)KE YUUTHIBAIOTCA
IIPU OLIEHKE 3aIUTHI IPOEKTA.

HeynosnerBopurenbHas OlleHKa IPOCTABIISIETCS:

a) 3a TUI0X0E€ Ka4yeCTBO MPOEKTA;

0) 3a HEeY/IOBJIETBOPUTEIbHYIO 3aIIIUTY.

OCHOBHBIMHU TIPU3HAKAMH IIJIOXOTO MPOEKTA CUUTAIOTCS CIICAYIOIINE:

1. CxeMaTH4HOCTH NPOPAOOTKU KOHCTPYKIIMHU, HE OTBEUAIOIIasi TPEOOBAHUSM, U3JI0)KEHHBIM B
pasnenax VIu VII;

2. B KOHCTpYKIIMH TOMYIIEHbI TaKKe MPUHLIUIHANbHbBIE (TPYyObIe) OMNUOKH, KaK:

a) KOHCTPYKIMs HepaboTocrnocoOHa (HempouHas, HE OCYLIECTBIISIETCA Iepeaya CUIOBOTO
MOTOKA, HE 00ECTIIeYNBACTCS CMa3Ka, BPALAIOLIUECS IETAIH 3aMbIKAIOTCS ¢ HEMOABUKHBIMU IIOMHMO
MOJIIUITHUKOB U T.I1.);

0) HEBO3MOYKHOCTbH COOPKH;

B) KOHCTPYKLHS HE JOITyCKAeT PETyJIHPOBKY pETYIUPYEMBIX Y3JI0B (IIOJIIUITHHKOB,
3alleTJICHHS U TIp.);

I') KOHCTPYKIUS TIPAKTHYECKU HE MOYKET OBITh U3TOTOBJICHA UM TPEOYET CIMIIKOM CIIOXKHOMN
U JIOPOTOM TEXHOJOTHUH.

3. UepTexxu uMeroT 1ioxoe rpapudeckoe opopmiieHue (cMm. pasaen VI, myHKT 2).

[ToBTOpHO 3aIMIIAIONIME, a TakXKe OTCTAIOIIME CTYASHThl SBISIOTCS Ha 3alluTy C
HarpaBJIeHUEM U3 JeKaHaTa. Eciu cTyneHT noiayvyaeT HeyIOBIETBOPUTEIBHYIO OLIEHKY Ha IIOBTOPHOU
3aIUTe, KOMUCCHS BEIHOCUT PEIICHUE O BbIIa4e €My HOBOTO 33JaHUsI B CIEIYIOIIEM CEMECTpPe WU
0 TIepepadoTKe MPOEKTa MO CTAPOMY 33aJaHHIO.

IIpumeuanue:

1) 00pa3noBO BBHIMOJHEHHbIE M OTIMYHO 3alllMIIEHHBIE MPOEKTHl IPEJCTABISAIOTCS Ha
KOHKYPC, KOTOPBIN €XKerofHo mpoBoauTcs Ha Kadeape. CTyneHThl, 3aHsBIINE IPU30BbIE MECTa Ha
3TOM KOHKYpCe, MOJIy4aroT IPEMHUH, OTMEYAIOTCs B IPUKa3ax Mo (paKkyabTeTy U UHCTUTYTY.

2) MIPOEKTHI, IPU pa3pabOTKE KOTOPHIX CTYACHT BBINOJIHUI PadOTy HCCIIEN0BATENHCKOTO
Xapakrepa, MpOsIBUII AJIEMEHThl M300peTaTeabCcTBa U T.I1., YUUTHIBAIOTCA IO JIMHUM CTYIEHYECKOTO
Hay4YHO-TEXHUYECKOI0 O0IIeCTBA U BBIIBUTAIOTCS HA KOHKYPCHI 3TOr0 00IIEeCTBa.

Bompocel Kk 3ammre KypcoBOro IPOEKTa IO IUCLHUILIMHE «/leTamu MamuH U OCHOBBI
KOHCTPYHUPOBAHUS.

[ToaroToBka K 3amuTe MPOEKTa — BaXKHAsl COCTaBHAs 4acTh pa®oThl Hajx HUM. K 3ammuTe
MIPOEKTa CJEeAyeT TOTOBUTCS B TEUEHHE BCEro IpolLecce MPOEKTHUPOBaHUS MyTeM IITyOOKOro
IIPOAYMBIBAHNS KOHCTPYKTUBHBIX PELICHUHN U PACYETOB.

CTyneHT NOJDKEH MOJIHOCThIO pa30uparhCsi B KOHCTPYKIHMHM pa3paOOTaHHBIX UM Y3JIOB U
IIPUBOJMMBIX pacyeTax: YeTKO IIPEICTABIIATh HA3HAYEHHUE BCEX JETaJICH U DJIEMEHTOB KOHCTPYKIIMH,
MOPSAIOK COOPKH M PETYIUPOBKH Y3JI0B; (PYHKUMOHHUPOBAHHE CHUCTEMBI CMa3KH, MEpeJadyd CHII U
MOMEHTOB MEXAy JAeTalsIMU y37a, YCIOBUS pabOThl M OTHOCHTEIbHYIO Harpy>KeHHOCTb
IIOAIIMITHUKOB M BaJIOB, TEXHOJIOTHUIO U3TOTOBJICHU S neTaneﬁ.

Metoauueckue ykazaHusi IOMOTYT CTYJICHTaM JIydllle HOATOTOBUTHCS K 3alUTe: 00paIiaercs
HNX BHUMAHHEC Ha TC CTOPOHBI U ABJICHUA, KOTOPBIC II0 KaKo#n-1100 IMPUYIUHE MOITIN YCKOJIB3HYTH U3
UX TIOJIS 3pEHUs], YCTPAHAIOTCSA TPYAHOCTH, CBS3aHHBIE C HEOXKUAAHHOCTBIO BOIIPOCA, 3a4aBAEMOI0
IIPY 3aIINATE MPOEKTA. 31€Ch MPUBEIEHBI TOJIBKO OCHOBHBIE BOIPOCHI, YaIlle BCETO BCTPEUAOIINECS;
B IIponecce 3aluruTel MOT'yT OLITH 3aAaHbl U WUHBIC NMPUMCHHUTCIBHO K COACPKAHUIO KOHKPETHOI'O
IIPOCKTA.

BaxxapiM MarcpuajoM IpHd MNOATOTOBKE K 3allUTE IIPOCKTa ABJIACTCA PaCUCTHO-
MOSICHUTENbHASL 3allUCKa, II0OTOMY €€ HYXXHO COCTaBJIATh TINATEIbHO C C€aMoro Hayajia



MPOCKTUPOBAHU. B 3anucke CJICAYCT NaTb 060CHOBaHI/Ie KOHCTPYKIIUA U H€06XOI[I/IMBIC IIOSICHCHU A
K pacyeram B TEKCTE (B BUJIE CCHUIOK HA JTUTEPATYPY).

3amuTa MpOeKTa HAYMHAETCS C KPATKOTO COOOINEHHUsS CTYACHTA IO YepTeXy OOIIero BHa
ycTaHoBKH. [IpomomKkuTeIbHOCTh cOO0IIEeHUs — He Oosee matu MUHYT. CooOIIeHNe PEeKOMEHTyeTCsI
TOTOBUTH 3apaHee.

[TpumepHOE copepikaHue COOOIICHHS JOJDKHO MPEICTABIISATH COO0M OTBETHI HA BOIIPOCHI 1...6
K JiicT «Yeprex o01ero Buaa npuBoAay. JlanpHennas 3aiumra IpoeKkTa COCTOUT B OTBETAX CTY/ICHTA
Ha BOIIPOCHI YJICHOB KOMHCCHH, MPHHUMAIOIICH MPOEKT, MIPH PACCMOTPEHHH OTICIBHBIX JIUCTOB
MPOEKTA.

PexomMeHyeTcst oTBevarh 10 CyIIeCTBY Ha IMMOCTABICHHBIE BOITPOCHL.

Bonpocekl o aucry «Yepre:k o0uiero Buaa npuBoaa»

1 KakoBo Ha3zHau€HHE CIPOCKTUPOBAHHOM ycTaHOBKHM? JlailiTe KpaTKyl0 XapaKTEPUCTUKY M
pacckaxxute 00 0COOCHHOCTAX KOHCTPYKIIMH Y3JIOB, BXO/SIIHNX B IPUBO/I.

2 Kako#i nsnmekrponBurarenb BbIOpaH (OTKPBITHIA WIJIM 3aKPBITBIA, C HOPMAaJbHBIM WM
MOBBIIIICHHBIM ITyCKOBBIM MOMEHTOM) H modeMy? Ha ocHoBaHMM uero BbIOpaHbI
HOMUHAJIbHAs! MOITHOCTD AJIEKTPOJBUTATEINS U YACTOTA €r0 BpalleHus?

3 Kakoro tuna my¢Ta ycTaHOBJICHAa MEXIy JBHrarejeM HJIH PEAYKTOPOM, €€ CBOWCTBA W
Ha3zHaueHue?

4 Kak ocylecTBIEHO KpeljeHHe YCTAaHOBKM K OCHOBaHMIO ((yHAaMEHTy, 3epKajly I10jla) B
KOHCTPYKIMU?

Kax Ha3HaueHBI pe/iebHbIC OTKIIOHEHHS OT COOCHOCTH BaJIOB?
6  C Kakoii IeNbI0 yCTaHABIMBAIOT MTPUBOJ Ha OETOHHOM (hyHIaMeHTe?

7 Kakue MOCTOMHCTBA M HEAOCTATKU MMEET KPEIUICHUE y3JI0B YCTAHOBKHU K IUIUTE (pame) C
MOMOIIBI0 O0JITOB, BUHTOB, Imuiiek? Kakoil cmoco0 KperuieHus: BEIOpaH u moyemy?

8 Kakue ycrpoiicTBa MpUMEHEHBI K pacCMaTpUBAEMOM IPHUBONE JUIsI 00CCIICUCHUST TEXHHUKH
0€30I1aCHOCTH U OXpaHbl Tpyna?

Bonpocs! no simcery (yimcram) «Pexykrop, kopodka nepeaayu»
A. O0mme BONPOCHI /ISl BCEX THIIOB PEIYKTOPOB

1 KakoBo Ha3HaueHHE uepTexa COOPOUHON €AMHHUIIBI (TEXHUYECKOTO MPOEKTa y3Ja) U Kakue
TpeOOBaHUS NPEAbSBIAIOTCA K 3TOMY uepTexy? Kakue pazmepsl Ha HEM MPOCTABISAIOTCS?

2 Kakue npeuMyIlecTBa ¥ HEOCTAaTKU UMEET IIPUMEHEHHBIN PEAYKTOp NEpe] APYTUMHU TUIIAMHU
PEAYKTOPOB TOTO € Ha3zHaueHUs (BO3MOXHOCTH IOJY4YEHUsI TpeOyemMoro IMepeaaTouHOro
yucia, K.LJ., IUJIaBHOCTh paloThl, MPOCTOTAa KOHCTPYKLUH, TabapUTHBIE pa3Mephbl,
3aHMMaeMas IUI0IIA b, y100CTBO KOMIIOHOBKH NMPUBOJA, (POpMa IUIUTHI MIIM PaMbl U Pa3MephI
byHIaMeHTa, CTOUMOCTh, IPUMEHEHHE JePUIUTHBIX MAaTepPHAJIOB U T.11.)?

3 U3 kakux cooOpakeHUH Ipou3Be/leHa pa30MBKa MEPEeJaTOYHOrO YMCIa MEXIY CTYHEHSIMHU
penykropa (KOMIaKTHOCTh, YCIIOBHS CMa3KU U T.01.)?

4  Kak pacmndposiBaeTcs 0003HaU€HUE CTETIEHU TOYHOCTH 3y0uaToro kosneca?

Uro ompenenar pacCcTOSHHE OT CTEHOK PeIyKTopa JO0 OCH OonTa (BHHTA), CTATHBAIOIIETO
KPBILIKY U OCHOBaHUE peayKTopa?

6 Urto ompenenseT BHICOTY NMPUIMBOB IS PACIOIOKEHUS OOITOB OKOJIO TMOMITHITHUKOBBIX
rHe3n?

7  Kak u Ha Kakoif cCTaiuK U3rOTOBJICHHSI KOPITyca peayKTopa (KOpOOKU CKOPOCTEH ) MPOBOIUTCS
00paboTKa OTBEPCTHH MO MOJIIUITHUKHI?

8 21.]'[5[ Yero W Ha KakoH CTaaAuH U3TrOTOBJICHUS CTaBATCA I_HTI/I(l)TI)I MCXKAY 4aCTAMH Pa3bEMHOTO
Kopmyca?
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Yem oOecneunBaeTcs TIepMETUYHOCTh MEXIY IUIOCKOCTSAMHU IPHJIETaHUs Pa3beMHOI0
Kopmyca penykropa? KakoBoro Ha3Hau€HHE OT)KMMHBIX BUHTOB B peayKTope?

KakoBo Ha3HaueHHWE CMOTPOBOTO OKHa B Kopmyce peaykropa? Kak BeIOMparoT ero
MECTOIIOIOKEHUE?

Kaxk ocymectBisercs 3axpaT cOOpaHHOTO peyKTopa IpH TPaHCIIOPTUPOBKe?
KakoBo Ha3HaYeHUe OTOyLINHbI?

Kaxk BbIOpaH ypoBeHb Macia B peayKrope?

Kak ocy1ecTBisercs cMeHa CMa3KH, JOJIMBKA €€ U KOHTPOJIb YPOBHA?
Jaiite 060cHOBaHNE BHIOPAHHOTO THUIIA MACJIOyKa3aTeJIsl.

Jlis1 4ero U rae HeoOX0MMO yCTaHaBIMBATh MacI00TpakaTeIbHbIE KOJIbLA?

Kakue Tumbl yrmioTHeHHH BajOB MCHOJNB3YIOTCA B peaykropax? Kakue mocTonmHCTBa MMeeT
BbIOpaHHOE yIUIOTHEHHE?

Kak ¢uxcupyrorcst OT 0ceBOro cMemieHus Bajibl B JaHHON KOHCTPYKIUHU?

TpeOyer nu AaHHBIA THUN TOIIMITHAKOB KauyeHUs PEryaupoBKH mpu cOopke? Kak oHa
OCYIIECTBIIIETCA B IaHHOM KOHCTpYKIMK? Kakue erie ncnonb3yrTcs Coco0bl perylIupoOBKU
IMOAIIAITHUKOB?

Jaiite 000CcHOBaHWE BHIOOPA THIIA MOIIAITHUKOB KAYCHUSI.
Kakoit u3 noAmmIHuKOB JaHHOTO Bajia Harpy»xeH cuibHee? [louemy?
Kaxk ocymecTBisieTcsi cMa3Ka MOJIIUITHIUKOB penyKTopa (KopoOku nepenay)?

Kak ompenensiercss BbicoTa ycTymna (3amjieudka) Baja (JeTainu), B KOTOPBIH ymHHpaeTrcs
MIOJIIAITHAK KAaYCHUS?

U3 kakux cooOpakeHHil BBIOpaH AMaMeTp BXOAHOTO Baja peaykropa?

Kakne KOHCTPYKTHBHBIE MEPHI IPUHSATHI JJIs1 OOJIETYeHHs HalIPaBJICHUs KoJleca Mo Bally MpH
HanpeccoBke?

Kak mnomoOpana mocajka pacnoOpHOM BTYJNKH, YCTaHOBJIEHHOM MEXIy KOJEeCOM U
MOJIIIUITHUKOM?

Jlns yero npenycMaTpuBalOTCs IPOTOUKH (KaHAaBKH) Ha Bajax”?
[TosicauTe 0003HaYEHUE MTOCAIO0K B IITMOHOYHOM (IILJTUIIEBOM) COSIUHEHHUH.

Kakue Mepsl A ycTpaHEHHUs CaMOOTBHMHYMBAHUS KPENEKHBIX JETallell UCIOJIb30BaHbl B
JTAHHOW KOHCTPYKLMU?

Ha kakyto niryOuHy He0OX0IMMO 3aBEpThIBaTh BUHTHI B UyTyH?

Kakyro mmHy nMeer pe3p00BOi KOHEI] MITIIBKY, MPeIHA3HAYCHHbIN Il 3aBUHYNBAHUS B
4yryH (CTaJib)?

B kaxkoii mocnenoBaTeIsHOCTH OCYIIECTBIIsIETCS cOOpKa peaykTopa (KopoOku nepenaq)?
Kaxk BeIOupaetcst Mapka macna?

Kak nepenaercss KpyTAIIMA MOMEHT, PUJIOKEHHBIM K BXOJHOMY Bally, HAa BBIXOJIHOW Baj?
Kakue neranu npu sTom padoraror?

Kakue BUJIbI HalIpsDKEHUH UCTIBITBIBAET KaX/IbIM y4acTOK Bajia?

Ha ocHoBaHum kakux cooOpakeHuM BIOpaHbI IIepexoJHbIe U (PUKCHUPYIOLIUE YCTYIIbI Bajia?
Kaxk BeIOMpaeTcs pacueTHas cxema Bana’?

[To xakuM KpUTEpUSM IPOBEAEH pacyeT JaHHOTO Baja KOHCTPYKIUU?

Kakue HaIIPs’KCHU A BOSHUKAKOT B paCCMAaTPUBACMOM CCUCHUUN Bana? Yem onu BeI3BaHbI? 1o
KaKOMY 3dKOHY U3MCHSIOTCS?
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Kakoe ceuenme (ceueHus) Basia Hambosee HarpykeHo? Kak mpoBepsiiach €ro mpoyHOCTh
(BBIHOCIIUBOCTD)?

Yem CO3JacTCs KOHUCHTPpALus HaHpH)KeHI/Iﬁ B paccMarTpruBa€MOM CCUCHHUU Baja?

Kak ompeneneH ko3ppHUIMEHT KOHIICHTPAIIUU HANpPSOKEHUM B TAHHOM CEUEHWH Baja (Tipu
HAJIMYUU HECKOJIBKUX KOHIICHTPATOPOB)?

Kakue Harpy3ku nepenatorcst Ha Basl oT Myto1? Kak 3To yuTeHo npu pacuete Bana?

b. HInauuapuyecku peryKTop

Kakne marepuansl U ¢ Kakoil TepMooOpabOTKOW HCHOIB30BaHBI IS 3yO4aThIX KOJEC
penykropa? KakoBa 3¢peKTUBHOCTH TEpMOOOPAOOTKHU?

Kakwne mpenmyiiecTBa UMEIOT KOCO3yOble TIepeauu rmepet mpsMo3yOobIMU, IIEBPOHHBIC TTEpeT
KOCO3yObIMU?

Kak BbIOMparoTCsi yIiibl HakJOHa 3yObeB B KOCO3yOOW W B pa3ieieHHON HIEBPOHHOM
nepenayue?

N3 xakux cooOpakeHWi BBIOMPAIOT TUOBI M CEPUHM MOAIIUITHUKOB JUIsi  BaJiOB
LIWIMHIPUYECKUX niepenay?

Hoquy OJHH BaJl meBpOHHOﬁ nepcaadu BbIIIOIHACTCA l'IJ'IaBaIOH_[I/IM?
Kakue Baiel B PEAYKTOPC C IICBPOHHBIMU IIEpCaa4aMH BbITIOJIHCHEI IJIaBAOIIMMU U HO‘-IeMy?

Kakast U3 IByX CTyIEHEH IHIMHIPHYECKOTO JBYXCTYIIEHYATOrO0 COOCHOTO peyKTopa Oolee
HarpyxeHa? Kak onpenensumich pa3mepbl ObICTPOXOIHON CTYIICHU?

Jaiite 00OCHOBaHME BBIOPAHHOW KOHCTPYKIIMHM OIOPBI BXOJHOTO W BBIXOIHOTO BaJIOB
LIJTHHPUIECKOTO COOCHOTO PEIyKTOpa.

Kakue nOCTOMHCTBA M HEJOCTATKM HMMEET MHOIOIOTOYHBIA PENYKTOP 0 CPAaBHEHHUIO C
PEAYKTOPOM, BBINIOJIHEHHBIM 110 Pa3BEPHYTON cxeme?

YeM B JaHHOW KOHCTPYKLIMM MHOTOIOTOYHOTO PEAYKTOpa OOecleyMBaeTCsl AOCTaToyHast
PAaBHOMEPHOCTb PACIpPENCICHUs MOIIHOCTH MEXKIYy IapajuleIbHBIMA KHUHEMAaTH4ECKUMU
LENsMU U KaKue pyrue crnocoObl pelIeHns 3TON XKe 3a/1aul U3BECTHbI?

Kak onpeneneHsl pazMepsl yIIpyrux 3JIEMEHTOB, BCTPOCHHBIX B MHOTOIIOTOYHBIN PEAYKTOp?

Kakue mnpeumylinecTBa M HEJAOCTAaTKM HMMEET NPUMEHEHUE OJMHAKOBOIO U Pa3IMYHOIO
HarpaBJIeHHUs 3yObeB IIECTEPHU U KOJIOCA HA TIPOMEXKYTOUHOM Baly peryKTopa?

Kak u modemy BBITOIHEE pacroiararb KOJIECO THUXOXOAHOH Tiepenadn (IIecTepHIO
OBICTPOXOTHOM TIepeiaun) — ONIKe K OTIOpe Y BBIXOAHOTO KOHIIA Bajia UK OJMKE K APYTOU
onope?

B. Konnyeckuii ¥ KOHNYECKO-IMJINHIPHICCKHNA PEIAVKTOP

IToueMy KOHMYECKHE U KOHUYECKO-LIWJINHIPUYECKUE PELYKTOPHI JKEIATEIbHO BBINOIHAT C
KOpITyCaMH, CHMMETPUYHBIMH OTHOCUTEIBHO OCH BXOJHOTO Basa?

IloueMy Banbl KOHHMYECKOM IIE€pelaud PEKOMEHAYETCS YCTaHABIWBaTh Ha pPAJHUAIBHO-
YIOPHBIX HOAIIMITHUKAX?

Kakne BapHUAHTBl CXEMBI ITIOCTAHOBKH IIOJUIMITHUKOB Ha BaJIy-IICCTECPHE KOHUYCCKOI'O
pPEAyKTOpa n3BecTHRI? Kakne JOCTOMHCTBA U HEAOCTATKHN UMCCT BLIGpaHHa}I cxema?

B kaxkoii mocnenoBaTeIbHOCTH OCYIIECTBIIsIETCS cOOpKa y3/1a KOHWYECKOTO Bala-ecTepHn?

Kak perynupyrorcsi KoHu4eckas 3y0uaras rnepejava mo MATHY KOHTaKTa U MOIIMITHUKH €
BaJIOB?

Kakoe mnpeumyIiecTBO HMEIOT TMepenayd ¢ KpPYyroBbiIM 3yOOM Tmepen  MpsMo3yObIMU
KOHUYECKUMH Tepeaadamu’?
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Kak BbIOpaHO HarpaBiieHHEe KPYTrOBOTO 3y0a KOHMYECKOTO BaJla-IIeCcTepHU?

LIepe3 KaKue A€Tajlinu 1 KaKoMH MNOAUIMITHUK ECPCAACTCA Ha KOPITYC OCCBasd CUJia, BOSHUKAIOIIAA
B KOHUYE€CKOM 3aI_[eHJ'IeHI/II/I?

I. YepBAauHbIi PETYKTOD

N3 xakux cooOpakeHUi BEIOPAHO YUCIIO 3aX0/I0B UepBAKa?
Kaxkoii marepuan u ¢ kakoil TepMo0oOpadOTKO UCTIONB30BaH I YepBsIKa?

Kakue marepuanbl HCIONB3YIOTCS UIsl M3TOTOBJICHUS BEHLa uepBsiuHOro koseca? Kaxoit
MaTepHall MPUMEHEH B TaHHOUM KoHCTpyKiuu? [Touemy?

Kak BpIOMpaIOT J0ITycKaeMble KOHTAKTHbIE HANPsHKEHUS MIPU pacueTe YepBAYHOM Nepeaadu ¢
KOJIECOM U3 OJIOBSIHUCTOM M O€30JI0BSIHUCTON OpOH3BI?

B kakux ciayyasx BBIIOJHSIOT YEPBAYHBIC PEAYKTOPHI C BEPXHUM, a B KaKMX C HIKHUM
PacIoIOKEHHEM UepBsiKa?

JaiiTe 000CHOBaHWE MPUMEHEHHOW CXEMBbI IIOCTAHOBKH TOAIIUITHUKOB Bajla YepPBSIKa.

Yepes kakue JeTand M Kakod MOAMIUITHUK TEePEeIacTCs OCeBas CHIIa C YepBSKa Ha KOPITYC
penykropa?

[Touemy Baj 4epBSIYHOTO KOJIECA YCTAHABIUBACTCS HA PAIMAIbHO-YIOPHBIX MOIIUITHHKAX ?
Kak cma3zpiBaroTcs nepeada u MOJUIUITHUKHI YEPBIYHOTO peayKTopa’?

B kakom ciyyae Ha Baly YepBsika YCTaHABIMBAIOTCS Pa3OpbI3ruBaTeIn?

Jaiite 000CHOBaHHE TPUMEHEHHOTO B TIPOEKTE CIIOCO0Aa OXJAKICHHUS YEPBSIUYHOTO
peryKropa.

KakoBo Ha3zHaueHue pebep Ha Kopilyce dYepBsiuHOTO peaykropa? Korma mpumeHsroTcs
BEPTHUKAJIbHBIE U KOT/Ia TOPU30HTaIbHBIE pedpa?

Kakue 10CTOMHCTBA U HEIOCTATKU UMEET KOHCTPYKIIHS HEPA3hbeMHOT'0 KOPITyca YE€PBSIYHOTO
penykropa?

Jaiite 000CHOBaHHE NMPUMEHEHHOIO B MPOEKTe Croco0a COETUHEHHs BEHLA C LIEHTPOM
YEepBAYHOIO KOJIeCa.

[Touemy a1 coeqMHEHMUS BEHIIA YEPBAYHOIO KOJeca ¢ UEHTPOM KpOME MOCAJKH C HaTATOM
NPUMEHSIOT ITUPTHI?

Kak perynupyrorcs uepBsiyHas iepeada o MnaTHy KOHTaKTa M MOAIIUITHUKY BaJa Kojeca?
Jl1s yero He0OXOIMMBI KOHTPOJIbHBIE MOSICKU M OypT Ha II0OOKTHOM YepBsike?
Kak ocyiiecTBisieTcst peryinpoBKa 3alerieHus B 000U THOM YepBIYHOM peayKTrope?

C kakoil 1enpl0 TOANIMITHUKK Bajda 4YepBsika MIMOOOMIHOTO YEPBSIYHOTO PEayKTOpa
YCTaHABIUBAIOTCS C MpeABapUTeIbHBIM HaTsiroM? Kak oH obecrnieunBaercs?

JI. KopoOku nepenay

JaiiTe 000CHOBaHME BHIOPAaHHOT'O KOHCTPYKTUBHOI'O UCTIOJIHEHHSI MEXaHU3Ma MEePEKITIOUEHUS
KOpOOKH Tepeiad.

Kaxk omnpeneneHo paccTosHue MEX/ly HEIOABM)KHBIMHU KoJIecaMH B KOpoOKe repeay?
3a4yeM HY>KHbI (PUKCATOPHI M YIOPHI B KOPOOKax mepeaad U rJe X MOXHO CTaBUTh?

Kornma u ans 4yero mpuMeHSIOTCS OMOKHPYIOIIME YCTPONCTBA B MEXaHWU3Max YIIpaBIICHUS
KOpOOOK mepenaa?

st aero TpedyeTcsi CKpyIIISITh TOPITHI 3yOhEB y KoJec KOpoOOK mepeaay?

C kakoi HCJIBIO NPCAYCMATPUBAIOTCA BBITOYKH IMOCCPCANHE NJIMHHBIX OTBCpCTI/Iﬁ IO EBOTO



AW N =

npoduisi?

Korna npumensieTcst IeHTpupoBaHUe MPSMOOOUHOTO IITUIIEBOTO COSAMHEHUS 110 HAPY)KHOMY
U KOTJIa 10 BHyTpeHHeMy quameTpy? UTo naer neHTpupoBaHue o OOKOBBIM rpaHiaM?

Kaxk ocymecTsisercs: IeHTpHpOBaHUE 000HMBI OOTOHHOM MY(THI B JAHHOM KOHCTPYKIIHH?
[Touemy B kOpoOKax mepesay Kojieca JAeNIalT y3KUMU?

Kakas TepmooOpaboTka mpuMeHeHa Jj1sl 3yObeB KoJieC B KOPOOKE CO CKOJIB3SIIIMMH OJTOKaMu
iecrepeH?

E. Pemennnle nepenayy ¥ BApUATOPbI

Kaxk omnpeneseHsl THIT ¥ YACIIO peMHEH KITMHOPEMEHHOH (pa3Mephbl PEeMHSI TIOCKOPEMEHHO! )
nepenaqun’?

C kakoil 11eJIbI0 IPUMEHSETCs] KOHCTPYKLUS IIKMBAa PEMEHHOH Nepeiaul, yCTaHaBIMBAaeMOI0
Ha CTakaHe, KpemsleMmcs K KOpIycy peaykropa (kopoOku mepemad)? Kak m mo xakum
Harpy3KaM pacCUUTBIBAIOTCS €T 3TOr0 yCTpoiicTBa?

Kak ocyuiecTisieTcst HaTS)KEHUE PEMHSI B JaHHOW KOHCTPYKLUU?

Jaiite 000CcHOBaHME BHIOPAHHOTO CHOCO0a HATSHKCHUS PEMHS (TIEpHOIUYECcKast MOATIKKA,
CaMOHAaTsKHbIE YCTPONUCTBA).

Uem oOecrieunBaeTCsi U PETYIUPYETCS] COBMAJICHUE CPETHUX IUIOCKOCTEH OOOMX INKHBOB
(oTcyTCcTBHE TIEpeKoca peMHs)?

Kak onpenensercs nuana3zoH peryjaupoBaHUs BapuaTopa ¢ LIMPOKUM PEMHEM U OJHUM WU
JIBYMSI pa3iB’KHBIMU ILIKHBaMU?

K. IlnaneTapHLIN PEAVKTOD

Kakne mpemMyniecTBa W HEIOCTATKH WMEET IUIAHETAPHBIA PEIYKTOp TEepe] OOBIYHBIM
3y04yaTpiM?

Kakue cxeMbl miaHeTapHbIX PEIYKTOPOB UMEIOT BBICOKUM K.IT.1.7
N3 kakux cooOpaxxeHHil BIOMpAIOTCs yncia 3yObeB KOJIeC B INIAaHETAPHOM peayKTope?

Kak ompenenstorcss xapakTep M YMCIO LMKIOB HAarpyKeHHUsl NpH pacuere mepenad He
PEBEPCUBHOIO TUIAHETAPHOTO peayKTOpa?

Yem oOecreunBaeTcsi JOCTaTOuHAsh PAaBHOMEPHOCTh pacCHpeAeNieHUs MOIIHOCTH MEXKIY
caTeJUIMTaMHM IJIaHETapHOTO peyKTopa?

3. Bo1HOBOH pPEeAYKTOP

B xakoM quana3zoHe nepenaToyHbIX YHCEIN UCTIONb3yeTCsl BOJTHOBAs nepenava?
Kakue nocronHcTBa HMeeT BOJIHOBAs Iepeiadya o CpaBHEHUIO ¢ 3y0uaroil nepenadeii?
Kak onpeznensitorcst pa3Mmepsl KoJieC BOJIHOBOTO peayKTopa?

Kakne KOHCTpyKLIMHM TI€HEpaTopoB BOJH H3BECTHHI? KakoBbl JTOCTOMHCTBA TI€HEparopa
JTAHHOM KOHCTPYKLNN?

II1. Bonpochl o Jucrty «BaJjJ npuBoIHON»

Kak OMPEACIIACTCA CUJia, HCﬁCTBymHl&H Ha BaJl OT HATSKEHUS BETBEH JICHTHI TpchnopTepa?

Kak onpenensercs mar nenHoi nepeaaun? [louemy npumeHneHa AByxpsiaHas (TpexpsiiHasi)
nens?

Kak perynupyercs HaTsKeHHEe e CIPOSKTUPOBAaHHON LIEMHON nepeaayu?

[Touemy omopsl TPUBOIHOTO Bajla TPAHCIOPTEpa YCTAHABIMBAIOT Ha CheprUuecKux
HOAIINITHUKAX ?
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Kaxoii u3 1ByX NOJIIMITHUKOB Bajia Harpy»keH cuiibHee? [louemy?

[Touemy onmHa W3 OmMoOp MPHUBOAHOTO Bajia MOJKHA OBITH BBIMOJMHEHA TUaBaromieii? Kakas
UMEHHO?

Kak OCYHICCTBIIACTCA CMa3Ka IMMOAIIMITHUKOB ITPUBOJHOI'O Bana?

Kakoif Tunt My ThI U TO4eMy BBIOpaH 71l COSIMHEHUS BEIXOAHOTO BaJla peayKTopa (KOpoOKU
nepeiad) ¢ NMpUBOIHBIM BaJioM MaimnHbl? KakoBo ee Ha3HaueHue?

UYepes kakue getand MyThl IepeJaeTcs KpyTALIHMI MOMEHT C BBIXOIHOTO BaJjia peIyKTopa Ha
npuBoAHOM Ban? Kakue HanpspKeHUs BOZHUKAIOT B ATHX ACTAIAX IIPU Iepeaaye MOMEHTa?

Kakne moCTOMHCTBA M HEAOCTATKU UMEET CIOCO0 YCTAHOBKH MY(PT Ha KOHHYECKHE KOHIIBI
BaJIOB?

Yem obecrieunBaiOTCsl KOMIEHCHUPYIOUIME CIIOCOOHOCTH 3yOuaroil My¢pTei? OT 4yero oHu
3aBucAT? Kak ocymiecTBisieTcs eHTpUpoBaHUE 000MMBI 110 BTYJIKE B 3yOdaroit mydre?

Kakue Tunel npenoXpaHUTENbHBIX YCTPOMCTB Mcnoib3ytoTcs? Kakue 10CTOMHCTBA MMEET
BBIOPAaHHBIN THII IPEJOXPAHUTEIIBHOTO yCTPOHCTBA?

Kakue nocTtomHCTBa M HEOCTATKH MMEET CXeMa C OIHUM U ABYMsS MPEAOXPAaHUTEIEHBIMU
cpe3HbIMH mTH(TaMu?

Kak onpenensercs quamerp cpe3Horo mrudra nperoxpaHuTeIbHOr0 yeTpoiicTBa?

Kak ompenenstorcss HeoOXomuMa CHIa TIOMKATHS W TOJHAsA JedopMaius MPYKUHBI
(bpuKIIMOHHOM (KYTa4KOBOM, IITAPUKOBOK ) MPEIOXPAHUTEIBHOU MY ThI?

Uem oOBsICHSIETCST BBIOOp JTUTOTO (CBapHOro) Oapabana? Kakue mpemMmyIiecTBa UMEET 3Ta
KOHCTPYKIIUS?

Kakyio Harpy3ky BOCHpPHHHUMAIOT CBapHbIe MIBBI Oapabana? M3 kakux cooOpakeHuH
OTIpe/IeTIsIeTCS KaTeT CBApHOro 1Ba’?

[Touemy GapabGaH TPUBOIHOTO Basia, UMEIOIINI JIBE CTYIMHUIIBI, COCTUHSIOT C BaJOM OIHOMN
LIMOHKOW? B Kakol U3 CTymnuI] pacnojararoT IIMOHKY?

Yem Harpy>KCHbIL 6OJ'ITBI, KpeIAmue O1opy MOANIUITHUKA ITPUBOJAHOTO Bajla K paMe?

Kakoe cedeHune mnpuBOogHOro Bajna SBJIseTCs HaumbOosee omacHO HarpykeHHbIM? Kax
IIPOBEPSIIACH IPOYHOCTH BaJla B 9TOM CEUEHUU?

C Kakoil 11eNbI0 MPUMEHSIOTCS TPEI0XPaHUTENbHbIE YCTPOMCTBA B LIEMTHBIX TPaHCHIOpTEpax?

B kakoii mocnenoBaTeabHOCTH OCYHICCTBIIACTCA c6op1<a IIPpUBOAHOTO Bana?

IV. Bonpochl k gucty «Ilauta (pama)»

Kak onpenensieTcst BbICOTa IIIUTHI UK PaMbl?
Kak dopmyrorcst umeronuecs B mpoekTe JuThie neranu? [ne pazbeM onok?
UYewm onpeaensercs TONKWHA CTEHKH JIMTON TUIUTHI?

[Touemy OONTHI KpemieHUs JUTOM IUIMTHl K MOy WM (PyHIaMEHTY pacnojarairorcs B
BBICOKHMX IIPUIIUBaX?

Jns 4yero B KOHCTPYKUIHMH JIMTOM IUIUTHI TpeaycMmarpuBaroTcs okHa? Ilouemy mx
0TOOPTOBBIBAIOT?

Kak ocymecTsisieTcs 3aXBar IUIUTHI IPH TPAHCIOPTHPOBKE?
Jlnist uero npeycMaTpuBarOTCs KOCBIHKY M peOpa B KOHCTPYKIIMH CBApPHOM paMbl?

[ToueMy HEKOTOpBIC MPUCOCAMHUTEIILHBIC Pa3Mephl IUTUTHI (paMbl) 3alMIICHBI JOMYCKaMu?
K uemy mpuBOAST MOTPEITHOCTH BBIMOJIHEHUS STHX pa3MepoB (Ha paboOTe KakuX Y3JIOB
CKa3bIBArOTCs)?
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Jlist yero B MecTax KperieHus y3JI0B Ha paMax MpUBapUBaIOT IIATUKNA?

C kako# 11eNbI0 TPOU3BOAAT MEXaHHMUYECKYI0O 00pabOoTKy OCHOBAHUS JIUTOU TUTUTHI?

V. Bonpochl k jgucry «Padoune yeprekun»

KakoBo HazHaueHHE pabounx yepTekei meraneii?
Korna nocrarouna oqHa npoekius AeTainy Ha paboueM uepTexe?

Kakumu cooOpakeHHSIMH PYKOBOJICTBYIOTCSI TIPU TMPOCTAHOBKE pPa3MEpOB Ha padodem
yepTexe aeTanu’?

Kakwe criocoObl momy4eHust 3ar0TOBKH 3y04aThIX KOJIEC U3BECTHHI M M3 KaKUX COOOpakeHUH
BBIOMPAETCS TOT WJIM UHOK c1ioco0?

Ha pabote xakux aeraneil 1 Kak OTpa)kaeTcsi BHIXOA MOTPEIHOCTe (OPMBI JaHHOW IeTalu
3a JOIyCTUMBIE IIPEEIIbI?

Kaxkoii oceBoii pa3mep Basia BXOJUT B pa3MEpHYIO Iienb KOHCTpyKuuu? Kakue TpeboBanus K
HEMY NPEeIbABIAIOTCA?

Kak nmonnmaTs 0003HauYeHUE MECPOXOBATOCTU ITIOBCPXHOCTU ap‘7

[Touemy B kauecTBe Oa3bl MPU MPOBEPKE OMEHUS TTOBEPXHOCTEH Basia IPUHATHI TOCAJ0YHbIC
MOBEPXHOCTH IS MOJIIMITHUKOB KaueHus?

[Touemy TBepOCTH MaTepHalla 3aJjaHa B BUJIE€ ABYX NPEAEIbHbIX 3HAUCHUI?
Kak monumars 0603HaueHue MepoXoBaTOCTH MoBepXHOCTH RzY Op?

Kak mnonuMarh oOo03HaueHue TepMuyeckoi o0Opadbotku aeramu TBY h 1,2...1,8, HRC
40...45?

Kakumu cooOpakeHUSIMU ~ CIIEAyeT pPYKOBOJCTBOBAaTbCS IPU IPOCTAHOBKE 3HAKOB
LIEpPOXOBAaTOCTH?

KakoB nmopsiiok 06paboTKH MPOCTHIX AETalei, IJIsi KOTOPBIX BBHIIOTHEHBI Pa00YNe YepTeKu?
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