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I. O0mue ykazanusi ¥ KHHEMaTHYeCKUI pacyeT NpUBoaa
1.1. Henun u 3a7a4M NPOEKTHPOBAHUA

IIpoexT no kypey «/leranu MamMH U OCHOBBI KOHCTPYHPOBAHUS» SABIACTCS U CTYACHTA
IIEPBOl  CaMOCTOATENBbHON  pacyeTHO-KOHCTPYKTOPCKOM — pa®oTOM 1O  M3y4yeHHIO OCHOB
IIPOCKTUPOBAHMS MAIMH U MEXaHU3MOB.

OcHOBHBIMU 3aJja4aMH KypPCOBOTI'O IIPOEKTA SIBJISIFOTCS:

- 03HAKOMJIEHUE C HAy4YHO-TEXHUYECKOU JTUTEPATYPOH 110 TEME KYpCOBOTIO IPOEKTA;

- U3YYCHHME M3BECTHBIX KOHCTPYKLIHMH aHAJOTMYHBIX MAalIMH U MEXaHU3MOB C aHAJIU30M HX
JOCTOMHCTB U HEIOCTATKOB;

- BbIOOp Haubosiee MPOCTOro BapuaHTa KOHCTPYKLUHU C YUETOM TPeOOBaHMM TEXHUYECKOIo
3a/1aHMs Ha IPOEKT;

- BBIIIOJIHEHUE HEOOXOJMMBIX PACUYETOB C LENbI0 O0ECleUYeHUs 3aJaHHBIX TEXHUUYECKUX
XapaKTEPUCTHUK IPOECKTUPYEMOTO YCTPOUCTBA;

- BbIOOp MarepuaJoB M HEOOXOAMMOM TOYHOCTH M3TOTOBJICHMS JeTaleil M  y3J0B
IIPOEKTUPYEMOT'O YCTPONCTBA, IIEPOXOBATOCTH OBEPXHOCTEN, HEOOXOAUMBIX JI0IIYCKOB U MTOCAJIOK,
JIOIIYCKOB U PACIIOJIOKEHUS;

- BBINIOJTHEHHE TpapuyecKoil YacTh KypCcOBOTO NMPOEKTa B COOTBETCTBUU C TPEOOBAHHSIMU
crannaptoB ECK/I;

- COCTaBJICHHE HEOOXOAUMBIX ONMCAHUI U MOSICHEHUH K KypCOBOMY IIPOEKTHPOBAHUIO;

- OBJQJACHHE TIpU KOHCTPYMPOBAaHMM COBPEMEHHOW BBIUYMCIMTEIBHON TEXHUKOHM U
KOMITBIOTEPHOM TpadUKOi.

Ha o510l paboTe CTyA€HT Y4YUTCS NPOEKTUPOBaTh JeTald W Yy3/bl MAallMH OOILero
HA3HA4YEHHUS, TOJIY4YaeT HABBIKM MPAKTUYECKOTO HCIOJIb30BaHMS 3HAHWH, NPUOOPETEHHBIX IpU
U3yuYeHUH (PU3MKO-MaTeMaTHYeCKMX U OOIETEeXHUYECKUX IUCHMILIMH (MaTeMaTUKH, MEXaHUKH,
CONPOTHUBJICHUS MaTEpPHAIOB, TEOPHUM MEXAHM3MOB W MAIIHMH, TEXHOJOTMH KOHCTPYKLIHMOHHBIX
MarepuasoB, JAOMYCKOB M TEXHHYECKHX H3MEpPEHHH, depueHHs, OCHOB KOHCTPYHPOBAaHUSA U JIp.),
0o0y4aeTcsi COCTaBJIEHUIO PACUETHO-MOSICHUTEIbHOW 3alMCKU U 3allUTe CBOETO IMPOEKTa MHeper
KOMHCCHEMN.

IIpy BBINOSHEHHMH NPOEKTA IO Kypcy «JleTanu MallMH M OCHOB KOHCTPYMPOBAaHHS», KaK
MIEPBOTO MPOEKTA, OCOOEHHO Ba)KHO, YTOOBI CTYJICHT OCBOWJI OIBIT MPOEKTUPOBAHUS, HAKOIIEHHBIN
B MalIMHOCTPOEHUHU U oTpakeHHbINH B [OCTax, HopMaisax, peKoMeH1alusixX U Ip.

3HaHUS U ONBIT, IPUOOPETEHHBIE CTYJEHTOM IIPU 3TOM MPOEKTHPOBAHUHM, SBISIOTCS 0a30if
JUI €ro JajbHeHIIel KOHCTPYKTOPCKOM padoThl, @ TaKKe JJIsl BHIITOJHEHUS! KypPCOBBIX ITPOEKTOB 110
CHELMAJIBHBIM JTUCUUIUIMHAM U JIUIIJIOMHOTO ITPOEKTA.

II. TemaTuka u cogep:kanue 3aJaHuii Ha padoTy

Temarnka 3amaHuUll COOTBETCTBYET IporpamMme Kypca «/letanu MammMH M OCHOBBI
KOHCTPYUPOBAHUS» C YYETOM MpOrpamMM TMpPEAIIECTBYIOIIUX KYpCOB M B HEKOTOPOH CTENeHu
CBsI3aHA CO CMELUATbHOCTBIO CTYJEHTA. 3aJjaHUe COCTaBJISIETCS TaK, YTOObI CTYAEHT MOT OCBOHTH
MPOEKTUPOBAHUE HaWOOJIBIIEr0 YHcia OOLIMX 3JIEMEHTOB MAllMH (Ilepenad, CoeauHeHUl, MyQT,
MOJIIUITHUKOB, JIUTHIX, IITAMIIOBAHHBIX, CBAPHBIX, TOYEHBIX M Jpyrux pgeraneit). Ilpu sTom
JKeJaTeJIbHO, YTOOBI 33/1aHH€e OBbLJI0O KOMIUIEKCHBIM, T.€. COAEpPXkao pa3paboTKy €JMHOr0 MeXaHHW3Ma
WIM MAlllMHBl, a HE Pa3pO3HEHHBIX Y3JI0B U AeTanell. KoMIlekCHasi TeMaTuka MO3BOJIET U3y4aTh
BOIPOCHI CUJIOBOM M KHHEMATUYECKON CBSI3U COCTABJIAIOIINX 3JIEMEHTOB, a TAK)K€ KOMIOHOBKY 3THX
3JIEMEHTOB B €JUHOM arperare.

B HauOonplieil crerneHu 3TUM TpeOOBaHUSAM YIOBIETBOPSIOT 3a/laHusl Ha MPOEKTHPOBAHUE
MPUBOJHBIX YCTPOWCTB TPAHCIOPTEPOB, KOHBEUEPOB, CMECUTEINEH, MUTATENEH U APYTrUX CPEICTB
MEXaHU3alluKh, a TaKXe MPHUBOJOB CTAHKOB, TPAHCIOPTHBIX MAlIMH U T.I. CTYIEHT MOJydYaeT y
KOHCYJIBTaHTa OJTHO U3 33/IaHUM, YTBEPKJICHHBIX Kadeapoil.

3aaHue CONEePKUT:



a) HAUMEHOBAHHE MPOCKTUPYEMOT0 MEXaHNU3Ma C KPaTKUMHU CBEJICHUSIMU O €r0 Ha3HAuCHHH;

0) NPUHLMIIHAIBHYIO CXEMy MEXaHHM3Ma, CONPOBOXKIAEMYI0 B OTAEJNBHBIX CIIydasx
MOSICHSFOIIIMMHE (hoTorpadusiMU MEXaHU3Ma B IEJIOM HITH €TO Y3IIOB;

B) JlaHHbIE, HEOOXOMMBIE JUIsl PaCU€TOB MEXaHu3Ma (Harpy3Kka, CKOPOCTH, CPOKH CITy»KObl 1
T.IL.);

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

1) yKa3aHHs O TOM, IJIe MOXHO O3HAKOMUTBCS ¢ MOAOOHOM KOHCTpyKuuel (anbOoM, ariac,
KypHaJbHasl CTaThs, KHUra, J1a0oparopus, ieX, BUTPUHBI YepTexei u ¢pororpaduii u T.1.);

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

[Tpumeuanue: VY37bl, MOUIeKALINE KOHCTPYKTHBHOH pa3pabOTKe, yCTaHABIMBAIOTCS
KOHCYJIBTaHTOM I10CJI€ 3CKU3HOTO IIPOEKTUPOBAHUS MEXaHU3Ma B LIEJIOM.

II1. O0bem u conepxxkanue padoThI

[Tpoekt BommomnHseTcs Ha 3-4 nucrax popmara Al mo 'OCT u conepxur:

1. Yeprex obmero Buaa — 1 aucr.

2. Yeprexwu y3n0B — 1-2 nucra.

3. PaGouue ueprexu aeraneit — 1 mucT.

Hanpumep, mpoekT npuBoja TpaHCIOPTEPa MOXKET BKIIIOYATh:

Yeprex od1ero suaa — 1 guct.

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

PaGoune ueprexu neraneit — 1 aucT.

Pama wnu romira — 1 aucr.

[IpuBogHoii OapabaH WM 3BE3A0YKM TPAHCHOpPTEpPAa C BajJOM M ONOpPaMH WIIU

HecTaHAapTHas My(Ta, BapuaTop, HATSDKHOM POJUK, IeMHas epeiada u T.00. — 1 JIHCT.
[Ipumep TumnoBoro mnpoekta ngaH Ha ¢ur. 1-6. K mnpoekty mnpunaraercs pacueTHo-

MOSICHUTEIbHAS 3aITUCKa.

M

IV. CamocTosiTe1bHAs padoTa CTYIEHTA M KOHCY/IbTAIIUH MPENoJaBaTe s

[Tpu pa3paboTke MpoeKTa CTYACHT JIOKEH MPOSIBIATH MAKCHMYyM CaMOCTOSTEIbHOCTH U
TBOPYECKOW WHHIIMATUBBI B YaCTH BHIOOpA BapUAHTOB KOHCTPYKIIMH, €€ pacuera, rpapuyeckoro
odopmIieHus U T.II.

®dortorpaduu, KOHCTPYKTUBHBIE CXEMbl M THUIOBBIE KOHCTPYKIIMM HE  JIOJDKHBI
paccMmarpuBaTbcs Kak HeU3MEHsieMble 00pa3libl, MOAeKAIUe CIeTOMY KOMMPOBAHUIO, OHU JIHIIb
MMOMOTAIOT CTYACHTY OCBOUTH OTMBIT MPOEKTHPOBAHUS M HA OCHOBE STOTO OMBITA CO3JaTh CBOIO
KOHCTPYKIIHIO, YIOBJIETBOPSIOIILYIO TPEOOBAHUIM 3a/1aHUS.

Tonvko camocmosamenvHo U MEOPUECKU pabomarowjull cmyoeHm Mmodcem npuobpecmu
2nyOoKUe 3HAHUA U ONbIM NPOEKMUPOBAHUS U XOPOULO 3AUUMUMb C8OU NPOEKM.

CamocrosiTenpHass padoTa CTy/IEHTa HaJ TPOEKTOM CHCTEMaTHYECKH KOHTPOJIHMPYETCS M
HalpaBJsieTCsl MPEenoAaBareeM-KOHCYIbTAaHTOM. CTYIEHT NOJDKEH SBJISATHCA Ha KOHCYJIBTALMIO,
uMes mpu cebe deTko oQopMIICHHOE 3aJaHuEe Ha TPOEKT M BCE BBIMOJHEHHBIE MM pPAaCUCTHBIC U
rpadudeckue paboTsl. Koncyrnemayuu npogooamecs moabKko Ha OCHO8e pabombl, CAMOCMOAMENbHO
gvinonHenHou cmyoenmom. KOHCYIbTaHT MpoBepseT padoTy CTyAEHTa, IOMOTaeT eMy pa3odpaTbes
B HESCHBIX BOIPOCAX, Jae€T COBETHl U YKA3aHUA IO YTYYIICHUIO KOHCTPYKIUH, MO rpaduueckoMy
0(OPMIICHUIO YEPTEKEH, a TAK)KE YTBEPIKIAET 3aKOHYCHHBIC ITAITbI IPOSKTHPOBAHUS.

Kputnuaeckuii pa3dop paboTsl CTy/IeHTa Ha KOHCYJIBTAI[UU TTIOMOTAeT €EMY OCBOUTH METOIUKY
Y OTIBIT TPOCKTUPOBAHMUSI.

Jns pacuimpeHusi TEXHUYECKOTO KPYyro3opa CTYAEHT JOJKEH MHTEPECOBAaThCsl MPOEKTaMU
CBOMX TOBApHIIEH, a TaK)Ke CIYyIIaTh KOHCYIBTAIUM 110 TUM MpoekTaM. KoHcyapTarus mo mpoexTy
npoBoautcs B niepuon ¢ 7/11 mo 7/V, mo pacnucanuro xkadenpsl. CTyaeHTHI, HE BHIMOIHUBIINE WA
HE 3aKOHYUBILIKE MPOEKT B YKa3aHHBIA CPOK, JIMIIAIOTCS MJIAHOBOM KOHCYJIBTAllMK W 3alllUAIIAIOT
CBOM MPOEKT Nepe]] crelrnalbHOW KOMUCCHEH WM BBIOJHSIOT (3aKaHUYMBAIOT) MPOEKT B OOBIYHOM
MOPSAJIKE B CJIEAYIOIIEM CEMECTPE.



V. OTanbl NpoeKTUPOBAHUS U CPOKH BbINOJHEHHUS PadoThI
1. OcHoBHbIE 3Tanbl pa3padoTKN KOHCTPYKTOPCKOI TOKYMEHTAUMHU

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

- TEXHUUYECKOE MPENTIOKEHUE;

- CKU3HBIN POEKT;

- TEXHUYECKHUM ITPOEKT;

- pabouasi KOHCTPYKTOpPCKasi IOKyMEHTaIlUs.

OrpaHn4eHHOCTb BPEMEHHU, KOTOPOE OTBOAMUTCSA HA BBIIIOJIHEHHWE KYpPCOBOIO IIPOEKTA, HE
MO3BOJISIET pean3oBaTh mpoiecce pazpadbotku B coorBercTBuM ¢ ['OCT 2.103-68. IIpu xypcoBom
IIPOEKTUPOBAHUU NIPUXOJUTCS OTIENbHBIE ATAlbl IPOEKTUPOBAHUS COBMELIATh U COKpAIlaTh 00beM
pa3pabaTbiBaeMoil TOKyMEHTAaIIUH.

Ha ocHoBaHu#M 3CKHM3HOTO MPOEKTa, C YYETOM BHECEHHBIX NPH JalbHEHIIeH mpopaboTke
yTOUHEHUH W M3MEHEHMI, Ha JIMCTE BaTMaHa KapaHJAIIoOM JHOO Ha KOMIIbIOTEPE BBIMIOIHSAETCS
gepTek o0Imero Buaa ycrpoicrBa. Ha deprexke oOmiero Buaa JOKHBI OBITH BCE HEOOXOIMMEBIE
MPOEKIMH, BUJBI, Pa3pe3bl W CEUEHUS, MO3BOJSIONIME IOJYYUTh MOJHOE IMPEICTaBICHHE O
KOHCTPYKIIMM U IPUHLIUIIE pabOThI pa3pabOTaHHOTO YCTPOUCTBA.

Kpome ueprexa o0Oiero Buja CTYACHTHI BBIMNONHSIOT pabouue U COOPOUHBIE UYEPTEKU
JeTajiell ¥ y3JI0B, OTOBapUBAEMbIX B 33JIaHUU Ha KYpPCOBOE IPOEKTUPOBAHUE.

Bce pacuetsl, onucanus U NpUiIokKeHHUs] 0QOPMIISIIOTCS B BUJE PAcuETHO-TIOSICHUTENbHOM
3alHUCKH K KYpCOBOMY IIPOEKTY, KOTOpas BbinoaHseTcs B coorBercTtBuu ¢ I'OCT 2.105-95.

1-it aTan — mogdop MarepralioB MO 3aIaHUIO.

CTyaeHT 3HAaKOMHUTCS C KOHCTPYKIMSMH, MOJOOHBIMHM 3a/JlaHHOM, MO Yy4eOHUKaM,
CIpaBOYHMKAM, ariacaMm, aib0oMaM, BUTPHHAM THUIIOBBIX MPOEKTOB, JKCIIOHATAM M CTEHJaM,
pacrlojoKEeHHBIM B 3aj€ NPOEKTUPOBaHUS JeTaneld MamuH. BecbMa jkenarenbHO OCMOTPETh
MPOEKTUPYEMYIO MAIlMHY WM TOAO0OHYIO e€i, pa3bickaB ee Ine-1M0o0 Ha CTpoHKe, B LEXY,
naboparopuu # T.11. [Ipu 3TOM HEOOXOIMMO /1e1aTh 3apUCOBKH, 3aMCH U TIp.

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

2-ii 3TaIN — 3CKU3HOE NNPOEKTUPOBAHNE MEXAHNU3MA B LIEJIOM.

Ha »stom »srtane omnpenensercs mnoTrpeOHass MOIIHOCTh 3JEKTPOJABHUIraTesis, BbIOMpaeTrcs
3NIEKTPOJBHIaTENb, ONpeeNseTcs oblee MepeaaTodHoe YUcIo MexanusMa . OfIee MepeaToaHoe
YHUCIIO PACIpENessieTcs] MEeXAYy OTAEIbHbIMU IepefayaMy, €ClIM HMX HECKOJIbKO (Hampumep,
peMeHHas U 3yOuaras, LenHas M uepBAYHas M T.II.). 3areM MpPOU3BOIATCS IEepBbIE
MIPOEKTUPOBOYHBIE pacueThl OCHOBHBIX IapaMeTpPOB Imepenady (MEeXIEHTPOBbIE PACCTOSHHUS,
JMaMEeTPhI U IIUpPHUHA 3y0UaThIX KoJec, MIKUBOB U T.II.), moaOupatoTcss My¢pTsl U p. OZHOBPEMEHHO
C 3TUM pa3pabarbiBaeTcs (Ha MWLIMMETPOBOM Oymare) 3cKu3 (CXeMaTHUYeCKHi uepTex) oOIlero
Buga mexanm3ma B Macmrabe ymenbineHus mo ['OCT (¢dur 8). Ilpu sckuzHO# mpopaboTke
MIPOBEPSIETCS] PALMOHANIBHOCTh IPEIBAPUTENBHO MPUHATHIX KOHCTPYKIHMH M pa3MepoB Y3JIOB U
JeTajgeil ¢ TOYKM 3peHHs] UX KOMIIOHOBKM B MexaHu3Me. [Ipm 3TOM MOXeT ObITh BBIICHEHA
HE0OXOMMOCTh HCIIPABJICHUS IEPBOHAYAIBHBIX pAcyeTOB M HAMEUYEHHBIX KOHCTPYKTHUBHBIX
pelieHnii B CMBICE paclpeseneHusi OOIIero IMepelaToyHoro 4ucia, Bbl0Opa Marepuasia u
TepMooOpaboOTKH Ui 3yOuaTbIX KoJIec, paclojOXKeHHUs oced BajoB B Iepenade, BbIOOpa
OBICTPOXOJHOCTH 3JIEKTPOABHUIrareist W T.II. DCKU3 OOIIEro BHJA MEXaHW3Ma HCHpAaBISIETCA U
nopabarbIBaeTcs Mo Mepe NpopadOTKU KOHCTPYKIIUHU OTAEIbHBIX Y3JI0B.

3-11 3TaIn — 3CKU3HOE U TEXHUYECKOE IPOEKTUPOBAHUE y3JI0B MEXaHU3MA.

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

OOBIYHO pEeKOMEHIYeTCsI pa3padaTbiBaTh KOHCTPYKIHUIO Y3JIOB B CICIYIOIIEM MOPSIIKE:

a) peIyKTOp WM KOpoOKa repeaad;

0) Bapuarop, peMeHHas WU JIpyras nepeaada, €Ciid OHa UMEETCsl B MEXaHHU3ME;



* - CM. TIyHKT 2

B) OapabaH WM 3Be3/109Ka C BAJIOM, OITOpaMH U My(TOH;

T) IJIUTa UK pama.

[TpoexTrpoBaHuEe KaXIOTo y3Jia HAYMHAETCS C pa3pabOTKHU 3CKHU30B HAa MUJLTUMETPOBOI
Oymare, 4yTo o0Jier4aeT BblUepUYUBaHUE U KOMIIOHOBKY OTJICIbHBIX MPOEKIUii, pa3pe30B U T.II.

B npoexTte «/leTanu MammH ¥ OCHOBBI KOHCTPYHPOBAHH», KaK NMIEPBOM IPOEKTE CTYICHTA,
HE MMEIOILIEr0 HaBBIKOB MTPOEKTUPOBAHUS, pa3pabdOTKe ICKU30B yaensercs Oonblioe BHUMaHue. Ha
ACKU3aX MpopadaTeIBalOTCS BCE MOAPOOHOCTH KOHCTPYKIMH B COOTBETCTBHM C OCHOBHBIMHU
TpeboBaHUsAMHU, TiepeunciaeHHbIME B pazaenax VI m VII. Crnemyer cTpeMUTbCS K TOMY, YTOOBI
ACKU3bl HAa MHUIMMETPOBKE MO CBOeMy rpadudeckoMy ohopMiIeHHIO ObUIM OJHM3KM K JHCTaM
TEXHUUYECKOTO MTPOEKTa Ha BaTMaHe. B mporecce 3CKU3HOT0 MpOoeKTUPOBaHUS onpenensercs Gpopma
M3JIeTUsl W €ro pa3Mephl MYyTeM pacyeToB, HCMONb30BaHUs HakoruieHHoro ombita (I'OCTsi,
HOpMaJM, PEKOMEHJIAuu ¢ T.I.), a TaKkkKe MO0 KOHCTPYKTHUBHBIM U TEXHOJOTUYECKUM
COOOpaKCHHSIM.

Pacuer He MOXXeT BBINONHATHCS 0€3 BBIYEPUMBAHUS JETajeil U y3710B, OO TOJIBKO 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 WM MPHONMKEHHBIMUH. OKOHYATENBHBIA pacdyeT BBINOIHSAETCS B (hopme
MIPOBEPOYHOTO JJIsl TaHHOU (YK€ MPUHATON) KOHCTpYyKUUHU. M3 Takux pacyeToB, 0OOCHOBaHUU U
OOBSCHEHHMI IOCTENIEHHO (HOPMHUPYETCS YEpPHOBAas PACUCTHO-TIOSICHUTENbHAs  3amucka (CM.
paznen X).

[Tocne 3cku3HOM NPOpPaOOTKM W YTBEP)KICHUS €€ Yy KOHCYJIbTaHTa, YepTexX Yy3ia
odopmiiseTcs Ha BaTMaHe B TOHKHX JIMHUSX. [Ipy 3TOM npocCTaBisioTCs Bce HEOOXOIUMBIE pa3Mephbl
U cocTaBisiercst cnernudukanus. [Iman pacroiokeHus MPOeKIHi, CCYSHU U pa3MepoB Ha JIUCTE, a
TaKkke MacmTad yMEHBIICHHS BCIIOMOTATENbHBIX MPOEKIUN W BHUJIOB OMNPEICNAIOTCS Ha OCHOBE
ACKHU30B.

4-it stam — pa3paboTka pabounx ueprexeit netaneit (cMm. paszaen VIII).

5-i aTam — pa3paboTka yepTeka oOIIero BuAa MeXaHu3Ma (B TOHKHX JIMHUAX) (CM. pasien
IX).

6-11 aTan — oKoH4YaTeIpHOE O(opmiieHHe (00BOIKA) BCEX YEPTEKEN U COCTABIICHHE YNCTOBOM
PacyeTHO-MOSACHUTENbHON 3aIMCKH.

2. JHepro-KMHeMAaTHYECKHUIl pacyeT MPUBOAA U BLIOOP dekTpoaBurares [1,5,7]

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

BapuaHTsr:
a) FBBIX, kH; VBHX, M/C, Diyix, MM; Y, Tpan.,
6) TBLIX, HM, N BpIx, MI/IH-I;
B) TBLIX, H-m; (UBBIX, (6027[ I’l/30)

Onpenensercs:

1. MomHOCTh Ha BBIXOAHOM Bajly IpUBOAA, KBT

l.a) Poox=Feux Vi

16) Proix=Teuix nBLIX/9550;

1.B) Poex=T ssx @sex/ 1000.

2. Koaddunuent nonesnoro nericteus (KIL) npuBona #o=n1#2#53...nj (TOUHOCT — 2 3HaKa
rnocJje 3amaroi), rue #7j — opueHTupoBouHble BenuuuHbl KIIJ[ pa3nuyHbIX BHAOB MEXaHUYECKHUX
nepeaad v OTACIBbHBIX 3JIEMEHTOB NpuBoja (Tadm. 2.1).

Jlotst IIpuBOaAa (pI/IC 2. 1) Ho=Hpem" Hxonnu™ Huun® Nuenn” 7]3110[1111.

IIpu ompenenenun rno pexomenayercs KIIJ[ ornenbHbIX mepegad M 3JIEMEHTOB IMPUBOJA
pa3Melarh B MOPSJKE MepeJayd MOMEHTa OT JJIEKTPOABHUTIATENs K BBIXOJAHOMY Bally IPHUBOJA,



IPYIIIUPYS UX IO OTAEIbHBIM BaJIaM.
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Puc. 2.1 Cxema npuBona (0003Ha4eHHS U UHICKCHI):
1,2,3,4 — Bansl npuBona (1 — BXoaHOM; 2,3 — MPOMEKYTOUHBIE; 4 — BBIXOIHOMN)

A — BNeKTpo/BUTATEITh (mHACKC — 911.)
b — nepenaya kIMHOpEMEHHAS (MHAEKC — peMm.)
B — niepenaya kKoHUYECKast 3aKpbITast (MHIEKC — KOH.)

I'— nepenavya MIMHAPUYECKAs 3aKphITas (MHIEKC — IIHJL.)
/[ — TOAIIMITHUKOBBIN y3€ll (MHACKC — TO/III.)

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

/K — pama npuBozna;

Faux, Vaex, Desx — 3@/1aHHBIE ITapaMeTPhl BBIXOJIHOTO Bajia (Bajia 4), cienyoume u3
TEXHUYECKOTO 3aJ[aHus Ha IPOEKTUPOBAHHUE.

3. PacueTHasi MOITHOCTh 3JIEKTPOJABHUTATENSA, KBT

Pa}:[ p:PBBIX/ o

4. YactoTa BpallleHUs! BBIXOJHOTO BaJia, MuH!

4.a)n B},Ix:60'103 Veux/( T Dewix);
4.0) n sux=(1U3BECTHA);
4.B) 1 5sx=30 Weix/T.

5. Ha ocHOBaHMM peKOMEHAYeMBIX min W max BEJIMYMH TMEepPeAaTOYHBIX YHCeN u s
pPa3IMYHBIX BUIOB MEXaHWYECKHX Tepenad (Tabdi. 2.2) onmpeaensoT PeKOMEHIyeMOe min M max
MepeaTouHOe YUCIIO TIPUBO/IA

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



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

6. PacyeTHas min u max 4acTOTa BPAICHHUS Bala SIEKTPOIBUIATEs, MUH '

—_ r .
na,npmm — NpnxHomins

— r
na,npmax - nEHXH{JmaX'
7. o karanory (ctp. 459, [5]) BBIOMpAIOT ANIEKTPOABUTATEND U3 YCIOBUN: Poy > Poyp;

M3 p min < Hog < Mog p max;

(Tun >neKkTponBUTATENs, Py, M1, Tmax/ Tnom, pa3mepsr).

8. JlelicTBUTENBHO OOIIEe MEePEeIaTOYHOE YUCIO MPUBOAA U0=Hyn/Masx (TOUHOCTh — 2 3HAKA
MTOCJIE 3aIIATON ).

9. JledicTBUTENbHBIE TMEPEAATOYHbIC 4YHCIA TepeAad TNpPUBOAA  BBIOMPAIOT — Tak
H; & H],Hp; & H),H3 & Hj,..., 9TOOBl Uo=u1 U2 U3...Uj (TOYHOCTh — 2 3HAKA MOCIE 3aIlsiTOM)
(TIpy BBITIOJTHEHUH PEKOMCHJIAIIMH 10 Pa3/IelICHUIO MMePEeIaTOYHbIX YUCEeN IS OTACIbHBIX CTYIICHEH
MpHUBOAA U penykTopa (Tabdm. 2.3 u puc. 2.2).

Jns mpuBoja, cxeMa KOTOpOro MpeAcTaBieHa Ha puc. 2.1, yka3aHHbIE MapaMeTpbl BaJIOB
MIPEACTABICHBI B TA0I. 2.4.

10. IlpeaBapuTenbHO ONpPENENAIOT TUAMETPHl BajOB IMPHUBOAA M3 pacdyeTa TOJIBKO Ha
KpPY4YCHHUE TIPU MOHKEHHBIX JOMYCKAEMbIX HAPSKCHUSAX, MM

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

rae [t]=(20+30) MIla — nns Bcex BajlioB (KpOME YEPBSIKOB (MEHBIIUE BEIMYMHBI — IS
OBICTPOXOJHBIX BAJIOB, OOJIBLINE — JIJISI THXOXOJHBIX BAJIOB);
[t]=(10+12) MIla — ny151 4epBSKOB.

[TosmyueHHble 3HAYEHUS dpanj OKPYIVISIIOT A0 OOJBIIMX LENbIX BEIUYMH, OKAHYMBAIOIINUXCS HA
0 mym 5,0 Mm.

PexomeHyeTcs BBIIOIHATH B MOPsAKE OOPaTHOM HX pa3MELIEHHUIO B MPUBOJE (HAaYMHAS OT
BBIXOJJHOTO Baja).

(ITocnennelt paccunThiBa€MOM) Mepeiauu, B CBA3M ¢ YTOUHEHHEM €€ MepelaTOuHOro YKca,
PEKOMEHAYETCSI KOPPEKTUPOBATH NIEPENATOYHOE YUCIIO MOCIEAYIONIEN pacCUNTHIBAEMON MEpeAadn U
cozepkanue cToyionoB # u T Tabm. 2.4 Tak, 4To He OBLIO U3MEHEHO Uo TPUBOJIA.
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Puc. 2.2 PekoMeHaamu mo pacupeaesieHUI0 NepeIaTOuHbIX YUCET
Ui 2- 1 3-CTyNEeHYaThIX HUIMHIPUYECKUX PETYKTOpOB [1,5]



Tabmuna 2.1

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

[Tepenayum wim 37€MEHTHI PUBOIA 3aKphITHIC OTKpBITHIC
Hunuuapudeckue 3youarsie nepenaan 0,95...0,98 0,92...0,94
Konunueckue 3yOuarpie iepenaqan 0,94...0,97 0,91...0,93
YepBsiuHBIE TIEPEIavYH ¢ YUCIIOM 3aX0JI0B
YyepBsiKa Zi
- HecaMoTOpMO3siue zi=1 0,68...0,72 0,52...0,62

71=2 0,73...0,78 0,62...0,72
z1=4 0,78...0,84
- camotopmo3smme 7=l 0,45 0,40
[LnanerapHbie nepenaun cMm. 13.10.1 -
ennble nepenaun 0,94...0,96 0,90...0,92
@pUKIIMOHHBIE TIepeaun 0,88...0,94 0,70...0,85
Pemennsie nepepaun 0,93...0,95
- KJIMHOPEMEHHbIE, TTOJMKJINHOPEMEHHBIE,
3yOuarbie
- IVIOCKOPEMEHHBIE 0,94...0,96
[Honmunuuky xkayeHus (oHa napa) 0,990...0,995
[MonmumHUKY CKONbKeHHs (OIHA TTapa)
- )KUJIKOCTHOTO TPECHHS 0,990...0,995
- TIOJIYKUJIKOCTHOT'O TPEHUS 0,975...0,985
MydTs 0,98...0,99

KIIJI nepenau npeacrasnensl 6e3 yuera KII/l moammnHUKOB.




TaGmuna 2.2

Pexomenayemble 3HAYEHUS NMePeIATOYHBIX YHMCe H OTHOCTYNIeHYAThIX nepeaay [1,2,5,15]

[Tepenarounoe 4ucio
Bun nepenaun
PEKOMEHTyeMOoe max

3aKkphIThIE

- UIMHIPUYECKUE

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

- TUXOXOJ/IHBIE CTYTICHU 2,5..4,0 6.3

- IIIEBPOHHBIE 3,0..5,0 8

- KOHMYEeCKue

- IpsIMO3YyObIe 2,0..3,0 5

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

- IUTaHETapHbIe cMm. 13.10.1 -
UepBsayHbIE C UUCIIOM z1=1 28...50 80
3aX000B qepBﬂKa* 72=2 14...40 60

z1=4 8,0...30 40

OTKpbIThIE

- HIWIMHJPUYECKUE 4,0...7,0 12

- KOHUYECKHE 3,0..5,0 7
KnnnopeMeHHbIe, NOTUKINHOPEMEHHBIE,
3yOuarbie 2,0...5,0 7
[Inockopemennsie 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

PexomenayeMble 3HAYEHHA NePeIaTOYHBIX YHCe A NIPUBOIOB U
MHOIOCTYIIEHYATBIX PEAYKTOPOB

O}.IHOCTyr[CH‘laTLIG PEAYKTOPLI U IICPpEAAIN

(Tabn. 2.2)

unuHapuyeckne peayKTopsl: 2-CTylIeHYaThble

pa3BepHyTas cxema
COOCHas cucTeMa

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

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

3-cTyneH4aThie

140=30...200 (1tomax = < 300) (pric. 2.2)
(u1 > u2> U35 Yod 1 < Yod 2< Ybd 3)

MHOI'OCTYTICHYATbIC

Uo=U1 U2 U3...
(1> ua™> u3...; Yod 1 < Wod 2< Whd 3...)

KoHnueCKo-IIMITMHAPUICCKUE PEIyKTOPHI:
2-cTyrneHJaTbie
3-cTyneH4YaThie

u=6,3..31,5(Mpx < Hpy; Uy = 1,1,/Hg)
uo=20...160 (HI'IK < Hl'l].l,l; Hl'l].l,l = HII].I,Z)




UepBsSUHBIC PEIYKTOPHI: OMHOCTYTICHUATHIC 10=8,0...80
2-cTyneH4arble 19=100...4000

[IpuBoz ¢ UCTIONB30BaHUEM PEMEHHOM MEPEAauN U | Unp~ Unx

KOHUYECKO-IIIITUHAPIIecKoro peaykropa (puc. 2.1) | uy=0,8 iy

JByxcTyneHuarsie peAyKTopbl. PazouBka uy. mo crynensm [1,5]

Tab6muna 2.4

PenyxTop P [epenatounoe uncmo
eKOMEH/TyeMbIe . 5
Tun Cxema (IIpE/IETbHBIE) Upes OBICTPOXOAHOM TUXOXOAHOM
CTYTIEHH Up CTYTICHH Uy
JAByXcTyneHn4aTsIii g
LMIMHPUYECKHUA, ” _'x ¥ [JQ
BBIIIOJIHEHHBIH 110 12,5...
Ppa3BepHYTOH cXxeMe I 25 (1,1...1,2) Uy
i (7,1... Lty g
¥ | 9 ...40)
i
JIByXCTymeH4aThIi 458 dr
[WIMHAPHYECKHI C i ;Ti ij_""""h'i s
Pa3aBOCHHOU | INELNLES Sy
THXOXOHOM CTYIICHBIO Q_L;_‘ l
]
Lxn! 1% |
—i—il
458 \ar |95 12,5...
(--7-215- (1,1...1,2) Upe
I ] ” u
i 1% s ; peo 5
¢ pa3/BoCHHOT T O L 45 ...40)
OBICTPOXOAHOM ! \ et
CTYTIEHBIO \
JIByXCTyneHuUaThIi
MWIAHAPUYIECKU T
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3alCIIJICHUEM ‘“22,4 u
(1. 120t —E2
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3alerieHueM —
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ET_/ E i .20 230 Upeo
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OO01mme TpedOBaHUS 10 MPOPA0OTKE KOHCTPYKUMH U 0pOPMJIIEHHIO JIUCTOB NMPOEKTA
1. IlpopaGoTka KOHCTPYKIUH

[Tpu popaboTKe KOHCTPYKIMKA HEOOXOJUMO IIOMHUTH, YTO B KOHCTPYKTOPCKOW paboTe HET
Menoueld. Tonmbko THIATENIBHO W BCECTOPOHHE OTpa0OTaHHAs KOHCTPYKIUS MOXKET ObITh
paboToCoCcOOHOM 1 SKOHOMUYHOM.

Oco0oe BHUMaHHE yAENsAETCs MPABUIIBHOMY PELICHUIO CIEIYIOIINX OCHOBHBIX BOIIPOCOB:

a) BBITMOJIHEHUE TEXHUYECKHUX YCIOBUH 3a1aHUsL.

0) coOnroeHue rapMOHUYHOCTH KOHCTPYKLHU MO pa3MepaM y3J0B U JeTaliei, Mo 3amacam
MIPOYHOCTH, 110 TOJITOBEYHOCTH U T.II.

B) IpaBWIbHAs palMOHANbHAs KOMIIOHOBKAa Yy3JI0B U JeTayed, oOecrneunBaromas
HaMMEHBIINE TadapuThl, yI00CTBa COOPKH, PETYIMPOBKA U 0OCTYKHBAHUSI.

r) OOOCHOBAaHHBIM BBHIOOP MaTepUajOB M TEPMHUYCCKOM OOpabOTKH, OOECIeUMBAIOIINN
CHIDKCHHE Beca W3JIeNUsl, pacxona ACQHUIMTHBIX MaTepHalOB, CTOMMOCTH KOHCTPYKUWH. Jlis
W3TOTOBIICHUS JETaliell, KOTOpbIe SBISIIOTCS pELIAloIMMHU B OMNpeeieHHHd radapuToB U Beca
u3zenus (Harpumep, 3y0uareie Koeca peaykTopa), ClIeayeT IIMPOKO MCIONb30BaTh JIETHPOBAHHBIC
Y TJIaBHBIM 00pa3oM JIeIIeBble MaJIOJIETHPOBAHHBIE CTAJH, a TAK)KE YIPOUHSIONIYI0 TEPMUUYECKYIO U
XMUMUKO-TEPMHUYECKYI0 ~ 00paboTKy  (yaydlleHWe, IIeMEHTAlWs, 3aKajka, a30TUPOBAaHHE,
uaHupoBaHue u T.0.). Cienyer MHUPOKO MPUMEHSThH IIaCTMACChl, MOAU(DHUIIMPOBAHHBIC YYTYHBI U
ApyTHUe MPOrPECCUBHBIC MAaTEPHAIIBI.

1) Ha3HAYCHHE TEXHOJIOTMYECKUX (POpM JeTanei.

€) 00OCHOBaHHOE HAa3HAYEHUE [OMYCKOB, IMMOCAJOK M KIACCOB YHCTOTHI ITOBEPXHOCTEH
JeTaju.

2. I'pa¢uueckoe oopmiieHne JUCTOB NMpoeKTa (Gur. 1-6) 10HKHO OTBEUaTh CIETYIOIUM
TpeOOBaHUAM:

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

0) rpaduyeckoe odopMIIEHHE TPOEKTa TOKHO COOTBETCTBOBATh CYIIECTBYIOIIUM
YEepTEeXKHBIM CTaHAApTaM: pa3jInyHas TOJIIMHA KOHTYpHbIX (JlomyckaeTcs TONIIMHA KOHTYPHBIX
muauil B npeaenax 0,5 £ 0,8 MM), MYHKTUPHBIX, IITPUXYIOLUIUX U PAa3MEPHBIX JIMHUN, YETKHE U
MPaBUJIbHBIE COMPSDKEHMsI, YeTKas MPOCTaHOBKAa pa3MEepoB, YEeTKHE Haanmucu U T.0. Hymeparus
JeTalied, mTamn U crneur@ukanys BHIIONHIIOTCS 1o (opMme, npuHATON Kadenpoil (pazmen VI,
NYHKT 3 u ¢ur. 1-6).

B) KOHCTPYKIIMSI BCEX y3JIOB M JeTajieil, 3a UCKIUeHHEM OOLIero BUAA U B OTAEIbHBIX
cllyyasix IUIMTHI (pambl), BbluepyrBaeTcss B Macimrade 1:1, Tak Kak B IEpBOM MPOEKTE CTYIEHTY
TPYZAHO OLIEHUTH (GOpMY U pa3Mepbl JeTanei (y37I0B), BHIYEPUCHHBIX HE B HATYypalbHYIO BEIUUUHY.
Ecnu obure rabapuTsl U3enus 3aCTaBISAIOT BEIUEPUMBATH OT/JENIbHBIE IPOEKIIUN B YMEHBIIEHHOM
Maciurade, To o0s3aTesibHa MpopaboTKa OCHOBHBIX MECT KOHCTPYKIMH B MaciiTabde 1:1 ¢ momornibio
ceyeHMi, pa3pe3oB u T.. (pur. 2 u 4). Menkue 371eMEHTHl KOHCTPYKIUH, TpeOyroliue IMokas3a
(hOpMBI U IPOCTAHOBKH Pa3MEPOB, BBIYEPUNBAIOTCS OT/ICTHHO B YBEIMYEHHOM MaciiTaoe (¢ur. 2, 3,
5,06).

) 4epTekHas mpopaboTKa KOHCTPYKIUMHM JOJKHA OBITH JIOCTAaTOYHO IOJIHOM M copepiKarb
HEOOX0IMMOE YHCIIO0 MPOEKIMHA C pa3bsCHAIONMMU BUIAMHU, CEUCHUSMH U Pa3pe3aMu.

YepTerk JTOMKEH TOJHOCTBIO OMNpENesaTh KOHCTPYKIMIO. OJHUM W3 KpPUTEPUEB IOJTHOTHI
YepTeKHON NMpopabOTKU y3Ja SBISIETCS BO3MOXKHOCTH INPOBEACHUS TOJHOW JETATUPOBKU 3TOTO
y3ia.

J1) KaXJIbIil JIMCT MPOEKTa JOJDKEH OBITh 3al0OJHEH AOCTaTOYHO IUIOTHO, HO HE B ylepo
sacHOCTU 4YepTexa. Crenyer CTpPEeMHUTbCS BIOXKUTH MAaKCUMyM COJCpXKAaHWUS B MUHHMYM JUHHNA
qyepTrexa.

€) Ha KaXIOM YepTexke JOJDKHBI OBITh YETKO MPOCTABJICHBI BCE HEOOXOAMMBIE pa3Mephl U



HAIMCaHbl MACMOPTHBIC XAPAKTEPUCTUKHU H3ACNUS, a TaKXKe O0COObIe YCIOBHS, OTHOCSIIHECS K
cOOpKe, peryJIupoBKe, CMa3Ke, 00CITyKUBaHUIO U T.I1. (dur . 1-6).

Ha cOopouHbIX yepTexax MpOCTABISIOTCS CIEIYIONIUE Pa3MepHl.

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

2) rabapuTHBIE — JUIs OTIPEICIICHUS pa3MEPOB MECTa YCTAHOBKHU W3CIHSL, 11 N3TOTOBJICHUS
Tapbl, TPAHCIIOPTUPOBKH H TIP.;

3) MOHTa)KHBIE — JIJISl KOHTPOJISI MOHTAXKa,;

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

3. llTamnebl yepTesxkeil u mmdp 0003HAYEHUS M3/1eJIHs1, Y3JI0B U JAeTaJjiei

Ha xadenpe npuHATHI caeayonye mTaMIibl:

1) Llramn pna uepTeka OOIIET0 BUAAa MEXaHHM3Ma, Y3JIOBBIX M PabOuuX dYepTexei
paszmepamu 55 x 185 mm o 'OCT 2.104-68. dur. 1, 2, 3,4, 5.

2) ILramn pams mepBBIX M MOCHEAYIOUIMX CTPAHUI] TOSCHUTEIBHOH 3almUCKH |
cnenudukauii 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.

[udposoit mudp Bceil yCTAaHOBKH B IIEJIOM, MPOCTABISIEMBIM B IITAMIE YepTeka OOIIero
Buja (dur. 1), cocraBisercs u3 HoMepa 3aJaHusl © HOMepa BapyuaHTa.

[Tpumep — JIM 03.02.00.00B0

JM — neTanu MamivH,

03 — HoMep 3amanHus,

02 — Homep BapuaHTa 3aJaHus,

00.00 BO — o603HaueHue uepTexka o0IIero Buaa MaluHbl (MEXaHU3MA),

10.00 Cb — o603Ha4YeHre COOPOYHOTO YepTEkKa PEAYKTOPA.

[Tudposoit mudp y3a0B, MPOCTaBIAEMBbI B IITaMmnax udeprexei ysnos (dur 2, 4, 5),
cocTaBisieTcss U3 Immdpa deprexa oOmero BUAa C 3aMeHOM oOo3HavyeHus oOmiero Buma «00»
HOMEPOM Y3I1a.

[Mudposoit mudp neranu B mramnax padouux yeprexeit geraneit (¢pur. 3) cocrapiseTcs 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. DaekTponBurareib

OneKkTpoABUrareiab BbIOMpAeTcs IO KaTtajoraM 3ieKTporpombiinuieHHocTH P®. Ilpexne
BCETO CJIEYET ONPEAETUTh THUII AIEKTPOJBUTATENs B 3aBUCHMOCTH OT YCJIOBHM pabOThI U XapakTepa
Harpy3ky, KHHEMAaTU4YECKON U KOHCTPYKTUBHOM cxembl mMexaHusMa (cM. [5] ctp. 459. MomHocTh
AIIEKTPOJBUTATENS IOJIKHA ObITh 110 BO3MOKHOCTH OJIM3Ka K MOJyueHHOU pacueTom.  Jlis
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 TpexdasHoro Toka. Paboume ymcia 00OpOTOB, KOTOpblE NMPUHUMAIOTCS 3a
pacueTHble, HECKOJIbKO HUXKe (CM. TaOnuibl KaranoroB). CieayeT yYUTbIBaTh, YTO C MOBBIIIEHHEM
qucaa 000OpPOTOB JBUTATENs] YMEHBINAIOTCS €ro Bec, rabapuThl U CTOUMOCTb, HO OJHOBPEMEHHO C
STUM YBEJIMYMBAETCS IEpPEeAaTOYHOE YMCIO MexaHu3ma. [loaToMy OBICTPOXOAHOCTH JBHUTraTess
COITIaCYEeTCsl C BO3MOYKHOCTBIO IOJIyYEHHsI TOTO WJIM MHOTO INE€PENAaTOYHOIO 4HCla MpU 3aJaHHON
CXeMe MEXaHHU3Ma.

[Tocne BbIOOpa S7MEKTPOABHUraTeNsl €ro MOIIHOCTh 10 COINIACOBAHHIO C KOHCYJIBTaHTOM
MOXXHO MPHUHUMATH 33 PACcUETHYIO JUIsI BCero MexaHusma. [Ipu 3ToM Harpy3ouHas CIiOCOOHOCTh
MeXaHM3Ma OKOHYATEJIbHO YCTAHABIMBAECTCA B 3aBUCHUMOCTH OT MOIIHOCTH JABMIaTelsl, Halmpumep,
M3MEHSEeTCS TATOBas CHJIa UM CKOPOCTh TpaHcnoprepa. CornacoBaHue Harpy304HOM CIOCOOHOCTH



MEXaHn3Ma C MOIIHOCTBIO ABHIAaTCIIA o0ecneunBaeT IMOJHOE €ro HCII0JIb30BAaHUC, p360Ty B 30HC
MAaKCHUMAJIbHOI'O K.II.[., 4 TaK¥K€ PE3CPB 110 IMPON3BOAUTCIbHOCTH.

2. Penykrop (¢ur. 2)

Brinonusis pacuer peaykropa, cleayeT BhlUEpUMBATh €ro 3CKU3HYyI0 cxemy. Ha 3Toil cxeme
HAHOCSTCS OCEBbIE JINHUU, 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 MHOrOCTYIEHYATHIX PEIYKTOPOB 0CO0O€ BHHMMAaHHE CleAyeT oOpaliarh Ha
MpaBUIILHOE pacIipefesieHue O0IIero nepeaaTouHoro Yucia MeXy OTACIbHBIMH CTYHECHSMH, TaK
KaKk OT JTOr0 B 3HAYUTENBbHOM Mepe 3aBHCIT TrabapuThl, BeC U KOMIIOHOBKAa PEIYKTOpA.

Cy1iecTByolme peKOMEHIANK 10 pa30ouBKe mepenaTtoynsix uncen (cm. [S] ctp. 8-9; [7]
cTp. 129-132) cnexyeT ucnonp30BaTh Kak MepBoe MPUONIMKEHHE, KOTOPOE YTOYHSIETCS B IPOIEcce
npoekTrupoBanus. OJHUM U3 TIOKa3aTeNeil MPaBMIIbHOCTH Pa30MBKU NIEPEIATOYHOTO YUCIIA SBISCTCS
XOpolllee MCHOJIB30BaHUE MPOCTPAHCTBA MEX]Y BallaMU U BHYTPU KOpIyca peIyKTopa, a TakkKe
BBITNIOJITHEHHE YCIIOBUN CMa3KH, €CJIM OHA OCYILECTBISAETCS OTPYKEHUEM KOJIEC B MACIISIHYIO BaHHY.
B TOCT pana pemnykropoB C HHIMHAPUYECKUMHU 3yOUaThIMHU KOJIECAMU MPEIYCMOTPEH PsI
CTaH/ApPTHBIX MEXIEHTPOBBIX PACCTOSHUM, JaeTcsi pa30uMBKa OOIIEro MNepeJaToyHOro 4Yucia,
yKa3bIBAIOTCS KO3(PPUIIMEHTHI UPUHBI Kojec YA U T.A. [IpunepxkuBarbest gannbix 3toro ['OCTa
HEOOXOIMMO B T€X CIyYasx, KOT/a MPEroiaraeTcsl UCIOIb30BaHHE 3y04aThIX KOJIEC M KOPITYCOB,
MOCTABJIIEMBbIX  CleNUanu3upoBaHHbIME  3aBojaMu. Jlamaele ['OCTa mpemycmarpuBaioT
BO3MOXKHOCTb IOJYYEHHMsS] MAaKCHUMaJbHOTO YHMCJIa BApUAHTOB I[E€PENATOYHBIX YHCEN IpU
MUHUMAJIbHOM YHCIIE CEPUIHO U3TOTOBISEMBIX THUIOPa3MEPOB 3yO4aThiX Map M KopmycoB [1, Tom
] ctp. 677-764. Ilpun NpOEKTUPOBAHUHM PEAYKTOPOB, KOTOPHIE HE CBA3aHBI TAKUM YCJIOBHEM,
cobmonienne pekoMeHaanuil ykazannoro 'OCTa He 00s13aTenbHO, TaK Kak BO MHOTHX CJIydasiX 3TO
MPUBOAMT K YBEIMUEHUIO Beca U TabapUTOB KOHCTPYKIIUH.

[Tocne yTBep)KIEHMS SCKU3HOM CXEMBl PEIyKTOpa MOXKHO HPUCTYHNHUTHh K TOIPOOHOI
pa3paboTke ero KOHCTpYKIMHU. [Ipr 3TOM HEOOX0AMMO IPEYCMOTPETH CIEAYIOIIEE:

a) ycTpoicTBa, oOecreuyMBalIIUe CMa3Ky 3alleruieHud (3yOdaThlX WM YEpBSIYHBIX) U
MO/IIIIUITHUKOB;

0) ycTpoiicTBa Uisi 3aJMBKM M CIIyCKa Maclia, a TaKXke JUIsl KOHTPOJS YpOBHS Maciia B
peayKTopax ¢ MacisHO#M BaHHOM [5] cTp. 206-207;

B) OXJIaKAoIlee YCTPOUCTBO, €CIIM OHO HEOOXOAUMO I10 TEIUIOBOMY PAacuyeTy peayKTopa;

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

1) B pEAyKTOpax PEKOMEHIYyEeTCs YCTaHaBIMBaTh MPOOKU — OoTaymmHbI, [S] cTp. 208 KoTOpHIE,
cooO11as BHYTPEHHIOIO TOJIOCTh PEAyKTOpa ¢ arMoc(epoi, MOJIEepKUBAIOT B HEM MOCTOSHHOE
JlaBJIEHWE HE3aBUCHMO OT TEMIIEpaTypbl U TEM CaMbIM CIOCOOCTBYIOT YCTPaHEHUIO NMPOCAYMBAHUS
MacJia 4yepes3 yIUIOTHEHMS,

€) BO3MOXHOCTb DETYJIMPOBKU 3aleIUIeHUs (PEeryJupoBKa TOYHOCTH COOpKHM 3yOdaThiXx u
YEpBAYHBIX IIap — COBMEILIEHUE BEPIIMH KOHYCOB KOHMYECKHX I1ap, COBMELICHHME CpenHen
MJIOCKOCTH YEPBAYHOTO KoJieca C OChI0 uepBsika M T.0I. (cMm. pazmen VII mynkr §). m 3a30poB B
MO/IIINITHUKAX;

) B pEIyKTOpax C HIEBPOHHBIMU KOJIECAMU HJIM B MHOTOIIOTOYHBIX PEAYKTOPax ¢ KOCO3yObIMU
KoJecaMd HeoOXoAMMO o0ecreyrBaTh CaMOYCTaHOBKY BaJIOB, BBIPABHMBAIOLIYIO paclpesieieHne
Harpy3Ku Mo MoToKaM;

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

1) pe3b00BbIE OTBEPCTHS IJISl OTKUMA BUHTOB M ChEMHUKOB;

K) KOHTPOJbHbIE MTU(PTHI B MecCTaXx COEAMHEHUs JeTajeil ¢ TOYHBIM B3aUMHBIM
PacroI0KEHUEM;

J1) pBIM-00JITHI WJIA 3aXBaThl JJIsl TPAHCIIOPTUPOBKH PEAYKTOPA;

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



T.II. TOJDKHBI OBITH YOOHBI ISl 00CTYKUBaHUSI.

Tak, HarTpuMep, MacJIOCIYCK M MaciIoyKa3aTellb He PeKOMEHAYeTCs pa3Melarh, BO-TIEPBHIX,
MoJi KOHLIAMHM BaJOB, TaK KakK pAacHOJOKEHHBbIE HA OSTHUX BaJllaX COCIUHUTENIbHBIE MY(QTHI
MPETSATCTBYIOT OOCITY>)KUBAaHHIO; BO-BTOPBIX, HA TIPOTUBOMOJIOKHBIX TOPIAX PEAYKTOpa, TaK KaK B
3TOM ClIydae NpH YCTaHOBKE peayKTopa moTpedyercss obecneuuTh CBOOOTHBIA OCTYN K HEMy
MUHHMYM C JIBYX CTOPOH. Pazmepbl cMOTPOBOTO MM MOHTA)KHOTO JIFOKA JTOJDKHBI OBITH JOCTAaTOYHO
O0JIBIIMMHU ¥ YIOOHBIMH IS OCMOTPa KOHTPOJIUPYEMBIX 3JIEMEHTOB KOHCTPYKITHH.

Ha uepresxe peaykropa, B OTHOM M3 ITYHKTOB TEXHUYECKHX YCIOBHUH, YKa3bIBAIOTCS CTCIICHH
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 ).

Tabmmia 1
st 3y04AaTHIX MUJINHAPUYECKHX H KOHMYECKHUX Mepeaay
[Ipsimo3yObIe OKpyrKHasi CKOPOCTh M/CEK
KoJieca 10-15 6-10 2-6 0,5-2
Tun koseca Koco3yOnie
Y 15-30 10-15 4-10 1-4
KOJIeca
TBepmocTh CreneHb TOUHOCTH MEepeIaun
Hg > 350
MOBEPXHOCTH TIPODUIIS 7-6-6 8-7-6 9-8-7 9-9-8
3y0a Hgp <350 7 8-8-7 9-8-7 9-9-7
Tabmuna 2
JIJ1s1 YepBSIYHBIX Nepeaaqy
Oxpy’kHasi CKOPOCTh Ha MIOBEPXHOCTH JCTUTEILHOTO 37,5 153 1015
IIWJIMHJIpA YepPBAKa M/CEK
CrerneHb TOYHOCTH YEPBIYHBIX KOJIEC YEPBSIKOB U 7 2 9
YEePBSIYHBIX Mepenad

He3aBucuMo OT CTENEHM TOYHOCTH KOJIEC M Tepenad yCTaHaBIMBAIOTCS HOPMbI OOKOBOTO
3a30pa (BUJ COMPSIKEHNUS).

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

Hopmbl rapanTupoBaHHOTO OOKOBOTO 3a30opa JIOMycCKaeTcs HU3MeHATh. [lpu  3Tom
NpeaANIOYTUTCIIBHO NPUMEHATL OJHO M3 CICAYIOIMIUX COHpSDKGHHﬁ.

Bun conpsikenus OO6o3HaueHue
C yMEHBIIEHHBIM rapaHTUPOBAHHBIM 3a30pOM Cull
C yBenM4YEeHHBIM rapaHTUPOBAHHBIM 3a30POM A

IIpumeuanue:
a) Jlnsg 3y0yareiX KoJ€C MHOTOCTYINEHYaThIX Iepedad, B TOM YHCJE IJIaHETapHBIX
PEIyKTOPOB CTENEHb KUHEMAaTH4Ye€CKOM TOYHOCTH HE JIOJDKHBI OBITh Ipy0Oee CTENeH! TIaBHOCTH.
6) Ilpu orcyrcTBMM B MHOTONOTOYHBIX Mepegadax YNPYTUX KOMIIEHCAaTOpOB CTENEHb
KMHEMaTH4eCKOW TOYHOCTH He JI0JKHA ObITh rpydee CT. 7.
[Tpumep ycnoBHOrO 0003HaUEHUS Tepeaad cO CTENEHbI0 KWHEMAaTHYeCKOH TOYHOCTH KOJIEC —
9, cTeneHpI0 N0 HOpPMaM IUIABHOCTH pabOoThI KoJieC — 8, CTENEHbI0 TI0 HOPMaM KOHTaKTa 3yObeB — 7.
ConpspkeHre ¢ HOpMaJIbHBIM FapaHTUPOBAHHBIM 3a30pOM — B.
1. Jlns unauHapudeckux 3yodarsix konec ctr. 9-8-7-B mo TOCT 1643-81.
2. Jlns xornmdeckux 3y0uarsix kosec ctT. 9-8-7-B mo 'OCT 1758-81.



3. Jlns uepBsAKoB U uepBsuHbIX Kojec cT. 9-B mo I'OCT 3675-81.
Ecnm cremenn KMHEMaTH4ecKoil TOYHOCTH, IUIABHOCTH M KOHTaKTa Iepenad OJMHAKOBEI,
0003HaYeHUE COKpaIlaeTcs, Hanpumep — cT.9-B.
MexoceBble pacCTOSHUS Ha 4epTeXaxX PeLyKTOPOB IMPOCTABISIOTCS C AOIMYCKaMHu, KOTOPbIE
ykazansl B Tabnumax [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 MxMm 1o 80 mo 120 1o 200 1o 320 o 500
H,E gz +25 +32 +36 +42 +50 +60
C, I g}BI +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 OTKIIOHEHHE.

Tabnuua 4
Jonyck Ha Me:KoceBOe PACCTOsIHNE YePBSAYHBIX Mepeiad B MUKPOHAX

CreneHn O06o3HaueHne Monyib MesxoceBo€e pacCTOSIHUE 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 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. KopoOxu nepenau (¢ur. 7)

OcHoBHbIE TpeOOBaHUS K KOHCTPYKIIMU KOPOOKU Tepeaad TaKue ke, KaKk U K KOHCTPYKIIUU
penykropa.

Kpome Toro, KOHCTPYKIIMK MeXaHU3Ma NEPEeKITF0YeHHS Iepeiad JOKHA TPeyCMaTpUBATh:

a) JIETKOCTH BBIKJIFOYCHHSA W BKIIFOUYCHH A,

0) OJIOKMpPOBKY, T.€. HEBO3MOXHOCTb BKIIOYCHHS APYroll CKOPOCTH O€3 BBIKIIOUEHUS
npeapIAyIIel 1 0e3 mepexoaa HeUTPaTbHOTO TIOJOKEHHS;

B) QUKCHUpOBAaHUE MEXaHM3Ma B 33JJaHHOM TOJIOKEHUU (HEBO3MOKHOCTh CAMOBKIIOUCHUS U
CaMOBBIKJTIOYCHHS );

T) YCTPOWCTBO, CHHXPOHU3HPYIOIIEE CKOPOCTH BpAIEHUS BajJOB B TEX CIydyasxX, KOTAa
MEPEKITIOYEHNE OCYIIECTBIIAETCS C MOMOIIBIO KYJa4KOBBIX MM 3yOuaTbix My(T u 6€3 OCTaHOBKHU
MEXaHu3Ma.



4. My¢rsI (¢pur. 1)

CryneHT pa3pabarbiBaeT KOHCTPYKIMIO OPUTHHAIBHONW MY(THl WM moaOupaetT MypTy H3
qycjia CTaHAAPTHBIX B COOTBETCTBUU C BEIMYMHON INEPEJABAEMOIO KPYTSIIEr0 MOMEHTA, 4HCia
000pOTOB M AUAMETPOB coenuHsIeMbIX BaioB [5] ctp. 340, 349, 350; cTp. 313-314 [1, Tom II]; cTp.
328-330 [1, Tom II]. Tum mMydTHl MODKEH COOTBETCTBOBATH €€ HA3HAUCHUIO: KOMIICHCAIIHS
HECOOCHOCTH BaJIOB, IPEAOXPAaHEHHUE OT MEPErPy30K, YMEHBbIICHUE YIapHBIX Harpy30K, BKIIOUEHUE
U BBIKJIIOUEHUE MexaHu3Ma U T.1. CTyIeHT JoJbKeH MoIpoOHO mpopadboTaTh KOHCTPYKIUIO OJHON U3
My(T Ha YepTeke M BBIOJIHUTH €€ MPOBEPOUYHBIH pacyeT Jake B TOM cllydae, eciid 3Ta mydrta
CTaH/JapTHasl.

Ecnu XxapakTepucTUKH M pa3Mepbl CTAaHAAPTHBIX MY(PT OKa3bIBAIOTCS HEMOIXOISAIINMH,
KEJIaTeIbHO MPOEKTUPOBATh MY(PTY C HOBBIMHU pa3MepaMH U XapaKTePHUCTUKAMH.

[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) BO3MOXHOCTb COEIMHEHHUS U DPA3bEIUHEHMs] BajoB 0€3 JIEMOHTa)ka arperaroB. JTO
TpeboBaHUE KeIaTenbHOe, 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 JETalsM M IUIMTaM SBISETCS IKECTKOCTb,
o0ecrieunBaroiasi NpaBUIbHOE B3aMMOJICHCTBUE YacTell MexaHn3Ma 0e3 MepeKOCOB, 3aKIMHUBAHUS
u np. KoprnycHele neranu ObIBatOT OOBIYHO JTUTHIMU WU CBapHBbIMU (¢ur. 2 u 4, 5). Ecnu BHeuHue
Harpy3ku, AEUCTBYIOIINE HA KOPIYCHYIO J1€Tajlb, HEBEJIUKU WIH HE MOTYT OBITh ONPEENIEHbI TOYHO,
€e OCHOBHBIE pa3Mepbl HE pPACCUUTHIBAIOTCS, a BBIOMPAIOTCA MO PEKOMEHIAIMSIM, KOTOpPbIE
BBIpAOOTaHbI C YYETOM TEXHOJOTHMYECKUX TpeOOBaHUM, MKECTKOCTH, MPOYHOCTH W Tp. Tak,
HampuMep, BCe OCHOBHBIE pa3Mephl KOpIyca peayKTopa PEKOMEHAYeTCsl BHIOMpPATh B 3aBUCHMOCTH
OT MEXIIEHTPOBOTO paccTosiHust (cM. [S] cTp. 423-424, [9] ctp. 30-31; umm [7] cTp. 335-352); no
COOOpaKEeHUSM JKECTKOCTH pa3Mep BBICOTHI IUIUTHI (paMbl) MPUHUMAIOT 00bIYHO He MeHee 0,1 oT
pa3Mepa ee JJIUHBI.

dopmMa KOPIYCHBIX JeTajel U IUIMT JIOJHKHA OBITh 1O BO3MOXKHOCTH MPOCTOM M yHOOHOI
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 — QUL 5) TOMKHBI U3TOTOBISATHCS MO BO3MOXXHOCTH M3 OJHOTO
IIPOKATHOTO MPOGUIIS WU JINCTOB OIMHAKOBOW TOJIIMHBI.

Yeprex cBapHOM paMbl opopmisieTcs Kak cOOpouHblid. UepTexk JTUTON MIUTHI JOITyCKAeTCs
BbIUEPUMBATh Kak pabounii yeprex neranu (¢ur. 4). [IpocraBnate pazmepsl Ha KOPIYCHBIX JETaNIIX
U IUIMTaxX CledyeT C y4eToM BBIOpaHHBIX TEXHOJIOTMYECKOM M pasmepHoi 6a3. Ha pasmepax,
OTIPEIETISIOUIUX COOCHOCTh BaJIOB, IPOCTABIISIIOT TOMYCKH.

6. 3y0uarbie U yepBAYHbIe Koseca (¢ur. 2)

@dopma 3yOuaThIX KOJEC B 3aBUCHUMOCTH OT CIIOCOOAa TMOJYyYEHHUs 3aroTOBKH (JIUTHIE,
[ITAMIIOBaHHBIC, TOYEHBIE, W3 KPYIIOrO TpOKaTa, CBOOOJHO-KOBaHHBIE) BBIOMpaeTcss IO
pexomenmamusiM — (cMm. [5] ctp. 67-70 wiu [7] ctp. 325-328. Cnoco® moidydyeHHs 3aroTOBKH
OTIpe/IeTIsieTCsl pa3MepaMu KoJiec, Ha3HAueHHbIM MaTepuajioM M TepMooOpaboTKoW, 00beMOM
NPOM3BOJACTBA M T.II. beicTpoBpamaromuecs 3yO4arble Kojeca JOJKHBI OBbITh TIIATEIBHO
cOamaHCUPOBaHbl, MMOTOMY Ha HHUX HE JIONMYycKaroTcsi HeoOpaboTaHHbIE (UepHBIE) MOBEPXHOCTH,
HECUMMETPHUYHBIE OTBEPCTHS U TIP.

JlomyckH, OTpeeNstonie TOYHOCTh 3y0uaThiX U YepBSIYHBIX 3alleTUICHUH, TPUHUMAIOTCS B
3aBHCUMOCTH OT Ha3HAUE€HHOMN CTENEHH TOYHOCTH.

7. Bajibl

[Ipu paszpaborke ¢opMbl Bama HEOOXOJMMO YUHUTHIBATH BO3MOXKHOCTH  COOPKH
pacloIOKEHHbIX Ha HEM JeTalled, 3aKpelUIeHHss HMX B OCEBOM HAlpaBIECHUHM, CHUKEHUS
KOHLIEHTpAIMM HAlpsDKEHUH B MecTax Iepexoia, YMEHbBIICHHsS Pa3MEpoB 3aroTOBKH M 3aTpaTr Ha



00paboTKy. Pazmeps! ynopHbIX OypTOB, ranreneil, TEXHOJIOTHYECKHX KaHABOK M IIp. BBIOMpAeTcs 1o
HopMaMm (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 MPEeCCOBBIX
MOCAJ0K, HEOOXOAWMO TIPETyCMOTPETh COOTBETCTBYIOIIME 3aTpaBOYHBbIC 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
JIOCTAaTOYHON Il TOTO, YTOOBI KOJECO IIEHTPOBAJOCH MO IIMOHKE €Ile J0 Hayalla 3alpecCOBKU
(¢wur. 2, 3).

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

8. YcTraHOBKa NOAIIMITHMKOB U Pery/JiipoBKa 3anenjeHus

Cnioco0 ycTaHOBKM MOJIIMITHUKOB B KOPIIyCE U Ha BaJly BHIOMPAIOT B 3aBUCHMOCTH OT THIIA
MOJIIMITHUKA, HATIPaBJICHUSI IEHCTBYIOIIMX Harpy30K U HEOOXOIMMOCTH PETrYJIMPOBKH 3aLCTUICHUS.

[Tpu pa3zpaboTke MOANTUIHUKOBLIX y3JI0B ClIeayeT oOpaiiaTh BHUMAaHHE:

a) Ha MPaBWJIbHBIA BEIOOP CIIOCOOOB 3aKPETUICHHUS! TOIIHITHUKOB;

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

B) Ha MEPOIPUATHS, O0JIEryarone MOHTaX U JJIEMOHTAXK;

) Ha MEpOIpHUATHs, OOEeCHneunBalolue BO3MOXKHOCTh PEryJIUPOBKH 3a30pOB B
MOJIIMITHUKAX PETYIUPYEMBIX TUIIOB (KOHUYECKUE, PaIHallbHO-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.

Pekomenaanum mo 3TUM BOIIpOCaM U TUHOBBIE KOHCTpykuuu cMm. [1, Tom II] ctp. 107; [5]
ctp. 135-160, [7] cTp. 231-240.

PerynupoBka 3anemyieHUss KOHMYECKUX, YEpPBAYHBIX M IIEBPOHHBIX Map, a TakKke
MHOTOIOTOYHBIX Mepeay JTOCTUTaeTCs 32 CUET KOHCTPYKLUH, PeayCcMaTpuBaroeil BO3SMOKHOCTh
OCEBBIX CMEIIIEHUI BaJIOB C MOMOIIbIO HA00Opa METAJUIMYECKUX MPOKIAI0K MOoA (pIaHIaMu KpBIIIEK
U CTaKaHOB MOJIIWITHUKOB, PACHOPHBIX BTYJIOK, YHOPHBIX PETYIMPOBOYHBIX BHUHTOB, PE3bOOBBIX
KPBILIEK U Ip. (CM. TaM Ke).

9. YiiioTHeHus1

VIjnoTHEHUST B TMPOXOAHBIX KPBIINIKAX TOAIIMITHUKOB BHIOMPAIOTCS B 3aBUCUMOCTH OT
OKPYXHOM CKOPOCTH Bajla W YCIOBUM OKpYKAIOIIEW Cpeabl: 3albUIEHHOCTb, BIIAKHOCTb,
TEeMIIepaTypHbI pexuM U mp. (mpumepsl cM. [S] ctp. 208-215). Cnenyer uzderarh mpUMEHEHUS
CIIOJKHBIX U JIOPOTHX YIUIOTHEHUH 6e3 0c000i HeOOXOAUMOCTH.

Heo6xomMo MOMHUTB, YTO OT HAJIEKHON paOOTHl YIUIOTHEHHWS B 3HAUYUTEIHHON CTETICHU
3aBHCHT CPOK CITY>KOBI OANIUITHUKOB, 3y0UaThIX M YEPBIYHBIX Tap.

10. Pe3b00BbIe coeTUHEHNS

[Ipu pa3paboTke KOHCTPYKIIMH PE3bOOBBIX COCIWHEHWM HEOOXOJUMO YUYWUTHIBATH
cleyolee:

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

0) mIyOWHa 3aBUHYMBAHMS IIIMHJICK W BUHTOB B KOPIYCHBIC JIETaTM OMPEACISCTCS
YCIIOBUSIMU PaBHOIIPOYHOCTH M BBIOMPAETCS MO pekoMeHaanusMm (cm. [5] ctp. 297, [6] cTp. 35).

B) JUIA YCTPAHEHUS HE IEHTPAIBHOCTH HATPYXKCHHsS CTEP)KHsI 0O0JITa YepHBIC TIOBEPXHOCTH
JeTaneil B MeCTax IMOCTAaHOBKH TaeK M TOJIOBOK OOJITOB JOJKHBI «IIJIAHUPOBATHCS» (IIEKOBKA,
¢dbpesepoBka u T.I1.) (cM. [5] cTp. 298-299).

I) paccTosiHMEe TaeKk W TOJIOBOK OOJTOB OT OJM3JIEKAUIMX CTEHOK JOJDKHO I03BOJIATH
cBOOOMHYIO paboTy kimtouoM (cm. [5] ctp. 298). [yis yMEHBIIEHUS 3TUX PACCTOSIHHUMA (2 TakkKe B
OpYyTUX IeNX) HEOOXOAMMO IIHpE HCMHOIb30BaTh OONTHl MPOrPECCUBHBIX KOHCTPYKIUH C
YMEHBILIEHHBIMU TOJIOBKaMHU (TaM k€ CTp. 298), BUHTHl C [WIMHAPUYECKON TOJIOBKON H



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

I1) Bce pe3bOOBbIE COCAMHEHHUS, MOJBEPKEHHBIE NEHCTBUIO XOTS Obl MajlbIX MEPEMEHHBIX
Harpy30K WIH BUOpaIuii, JOJDKHBI MMETh IMPEIOXPAHCHHE OT CAMOOTBHHYHMBAHHS (CTOTIOPHBIE
YCTPOMCTBA — NPY>KUHBI, Ia0ObI, IITUIMHTHI U T.I1.).

B Tex cnmyuasx, Korja MakCUMallbHas BEIIMYMHA HArpy3KH pPe3bOOBOTO COCIUHEHUS
OTIpe/IeTISICTCS] HArPY3KOW MalIMHbI UM MEXaHU3Ma, TUaMeTphbl Pe3b0OBBIX JeTalieil BHIOMPAIOTCS B
COOTBETCTBHH C pacdeToM ((IiaHI[eBOe COSIMHEHUE BAJIOB, COSIMHEHUE BEHIIA YEPBIYHOTO Kojeca
C IICHTPOM H T.I1.).

B npyrux cnydasx, Korja MaKCHMaldbHYIHO HAarpy3ky COCIWHEHHUS TPYIHO OICHUTH,
IUaMeTphbl pe3b0OBBIX JeTallell BRIOUPAIOTCS B COOTBETCTBHH C PEKOMEHIAIUSAMU MPAKTHKU (CM.
Haripumep, [1, tom II] ctp. 803-804, [5] ctp. 299, tae [1, tom II] cTp. 803-804 yxazbiBaroTcs
JTMaMeTphl 00JITOB (BUHTOR) JIJISl PELyKTOPOB).

11. LIIkuBBI peMeHHBIX Mepenay U 6apadaHbl TeHTOYHBIX TPAHCIIOPTEPOB

OcHoBHBIE pa3Mepbl MIKUBOB IUIOCKOPEMEHHBIX mepenad u (opma mnpoduieil KaHaBOK
KIIMHOPEMEHHBIX IMKUBOB J0KHA co0TBeTCTBOBaTh [[OCTy (cMm. [5] ctp. 318-321). [l neHTpoBKH
wiockoro pemHs Ha mkuBax ['OCT mpenycmarpuBaer OoukooOpaszHyro ¢opmy ux pabdodux
noBepxHocrel (cum. [5] cp. 319).

Ecnu mmpokuii 6apabaH BBINOTHSETCS C JIByMsl CTYNHILIAMH M 3aKpeIUisieTcss Ha Baly C
MOMOIIBIO TIMMOHKH, YCTAHABIWBACTCS TOJBKO OJHA INMOHKA B CTYIHIE, PACIIOJIOKEHHOW CO
CTOPOHBI 1MO/IBO/Ia KpyTsiiero Momenta (¢ur. 6). Ecnu 6apaban ¢ AByMs CTyHmUIIaMH Ca)KaeTcs Ha
BaJ IO OJHOW W3 TPECCOBBIX IMOCAIOK, CTYMHIBI JOJHKHBI HMETh >KECTKYIO CBSI3b B OCEBOM
HaIpaBIE€HUH, TOCTATOYHYIO [l IEPEIavyu CUIIbl, BOSHUKAIOIIEH MPH 3apecCOBKE.

OnHy U3 IBYX OIop Basia OapabaHa BBIOIHSIOT (PUKCHPOBAHHOM, a IPYTYIO — IJIABAIOIICH B
OCEBOM HaIPaBIIEHUH, YTO CHI)KAaeT TPEOOBAaHUS K TOYHOCTH PACIIOIIOKEHHUSI KOPITYCOB OIOp MPHU
rpyoom MoHTaxe (¢ur. 6).

12. 3Be3104YKH HEMHBIX NMepeaay U HeMHbIX TPAHCIOPTEPOB

Pa3smeps! mpoduist 3Be3/104eK BRIOUPAIOTCS] B COOTBETCTBUU C pa3MepaMH U TUIIOM IIeTH 110
crangaptam (cMm. [5] ctp. 331-332). Bax 3Be3704eK [EMHOTO TPAHCIIOPTEPA 3aKPEIUISETCS B OOpax
mo00HO TOMY, Kak Baji OapabaHa IEHTOYHOTO TPaHCIOPTEPA.

VIII. TpeGoBanus k 0popmMJIeHHIO padoYHX YepTeKel aeraJiei

Ha nucre pabGoumx ueprexeldl BbluepuuBaeTcsi oT 2 10 4 neraneil, pazHooOpa3HBIX IO
dbopme, TOYHOCTH H3TOTOBJICHHUS M XapakTepy oOpaOoTKu (Hampumep: Baj, 3y0uaToe KoOJIeco,
KOpIycHasl jaetanb M T.0., Gur. 3). Jletanu, Ans KOTOpbIX pa3pabarbiBaioTcs pabodue 4YepTexHu,
YKa3bIBaeT KOHCYJIbTAHT. BHauaje pexkoMeHayeTcs OTpadarbiBaTh YepTeX Ha MHJLITMMETPOBOU
Oymare.

PaGounii deprexx neTanu JODKEH HMMETh KOJMYECTBO MPOEKIHMKA, CEYCHHH W Pa3pe3oB,
JOCTaTOYHOE Ul BBISABICHUS (POPMBI JI€Tald U MPOCTAHOBKH Pa3MepoB. UepTek BBIOIHIETCS B
Macirade 1:1, a Mesnkue 31eMeHThl KOHCTPYKIUU (HallpuMep, BHITOUKH, TPO(UIIh HUIKL, MPO(PHIIH
3y0a) MpopabarkIBalOTCsl CEYCHUSMU B YBEIMYEHHOM MaciuTabe (¢pur. 3).

Jlomyckatorcsi  OOpBIBBI  TIPU  BBIUCPYMBAHUHM TIOJHOCTHIO CHMMETPHUYHBIX JIeTasei
(HampuMmep, 3yOuaTble Kojeca, KpyIible KPBIIIKM W T.II.), @ TAKXKE BBIPHIBBI JUIMHHBIX y4YacTKOB
IJIQJKUX BAJOB M T.II., HO TaK, YTOOBI KOHCTPYKIIHS JIETAI OMPEIesIach MOTHOCTRIO (dur. 3).

Pabounii yepTex 10MKEeH UMETh a0COIIOTHO BCE pa3Mepbl, HEOOXOAUMBIE /Il H3TOTOBJICHUS
JIeTalld, B TO e BpeMs He JOITyCKalOTCs JIMIITHUE MOBTOpSIoLIrecs pa3mepsl. Paspemiaercs cHOCUTh
B IIPUMEUaHMs YacTO MMOBTOPSIOLINECS MEJKHE pa3Mepsl. Hampumep: «ocTpble KPOMKH MPUTYIHUTH 7
0,5, paguycel rajntenen » 2 v T.IL».

Ecnu nerane mMmeeT rpyniy OTBEpCTHH OTHOTO JuameTpa, pa3Mep CTAaBUTCS Ha OJHOM
OTBEPCTUH C yKa3aHUEM UX uucia — Harpumep, 6 ote. @ 34 (dur. 3).

[Tpu npocTaHoBKe pa3MepoB HEOOXOAMMO YUUTHIBATh MOPAIOK TEXHOJIOTHYECKOTO Mpoliecca
U TIOPSAZIOK U3MEpeHuil B 3ToM mporuecce. Hampumep, Ha ¢ur. 3 mpemycMarpuBaercsi, YTO Baj
oOpabaTbiBaeTCs B LIEHTpaX, BHa4aje C OAHOI0, IOTOM C JPYTroro KoHIa. B coOTBETCTBUM C 3TUM 3a
pa3mepHbIe 0a3bl IPUHSTHI KOHIIBI BAJIOB, a JUIMHA 110 TMaMETPY OCTaBJIE€HA CBOOOIHOM.



Ecnu HeoOXxoauMo BbIAEpKATh TOYHBIA (JIOMYCKOBBIA) pa3Mep MEXIy HEKOTOPHIMHU
CTYTICHSIMU Basia (WJIA APYTOM JeTaaun), pa3MepHbie 0a3bl BRIOMPAIOTCS, a pa3Mephl POCTABIISIOTCS
¢ yderom 3toro TpeboBanus (dur. 3), rae pazmep UIHHBI 4502 3aIIMIIEH JTOMYCKOM, a YCTYIIBI 110
KOHIIaM 3TOTO pa3Mepa SBJISIFOTCS JONOJHUTEIbHBIMUA Pa3MEPHBIMU Oa3aMH.

Bce pasmepnbie 0a3pl JODKHBI OBITH yAOOHBIMH JJIsi MU3MEPEHUH W 00pabaThIBaThbCs 110
KJIACCY YMCTOTHI B COOTBETCTBHH C TPEOOBAHUSIMHU TOUHOCTH U3MEPEHUI.

Ha uyeprexax JMTHIX JeTaneil HE PEKOMEHIYETCS IMPOCTAHOBKA Pa3MEPOB CBS3BIBAIOIINX
OJTHY YHCTYIO MTOBEPXHOCTh C IByMs YepHBIMU (HeoOpaboTaHHbIMU) (ur. 4).

Ecnu neranb 3akperuisieTcss Ha CTaHKE B LEHTPaX, €€ TOPIbI CHAOXKAIOTCS I[EHTPOBBIMH
orBepctusimu 1o ['OCT (cm. [7] cTp. 434-436). LleHTpoBOE OTBEPCTHE BHIYEPUMBACTCS OTIICIBHO C
POCTAaHOBKOW HEOOXOMUMBIX pa3mepoB (¢ur. 3), [1, Tom I] cTp. 524-525.

Jlonycku Ha pa3mepsl, onpeaesnseMble Mo TabaulaMm JOMYCKOB M MOCAA0K (B TOM 4YHUCIIE
JOMYCKH Ha pa3Mephl MIOHOYHBIX 11a30B), MPOCTABIAIOTCS HA YepTekKe B OyKBEHHOM 0003HAYEHUHT
(manmpumep, @ 40K6, @ 40r6, @ 4017, @ 40H7) (LudpoBbie 3HaYEHUS AOMYCKOB, HATATOB U 3a30pOB
CBOAATCS B TAONHITY, KOTOPasi NPUKIIAIBIBACTCS K PACUETHO-TIOSICHUTEIBHOM 3aITUCKE).

Jomnycku, He uMewmue OyKBEHHOTro OO0OO3HAYEHHS, a TaKXKe HECTaHJapTHBIE OIYCKU
npocTaBisitoTcss B mudpax (Hampumep, 45+0,1). K Takum OTHOCATCS, Hampumep, OOMYCK Ha
pa3Mepbl ypoBHEH cTymneH4yaroil minuthl (dur. 4), Ha pa3mepbl IIUHBI o01Ie HopManu (dur. 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 pa3Mephl ONPEENIAIOTCS KIIACCOM TOYHOCTH, KOTOPBIA YKA3bIBACTCS B MPUMEUYAHUAX Ha
yeprexke (dur. 3, 7). [nsg cBoOOAHBIX pa3MepoB, TNOIy4YaeMbIX IMocie o00paboTku, B
MAaIIMHOCTPOEHUHU Haubolee pacripocTpadeH 14-i Kjacc TOUHOCTH.

Ha paGouem ueprexe mpocTaBiseTcs KJIacC YUCTOTHI BCeX MOoBepxHOocTel aetanu. [Ipu stom
HanboJiee YacTo BCTPEYAIOUINECs KIacChl YHUCTOTHI OOBIYHO BBIHOCATCS B MPUMEYAaHUE, HAIPUMeED,

o
«ocranpHoe 0,63», wim «ocramsoe V(V) u o (¢pur. 3, 4). Kioacc 4HMCTOTBI JOJDKEH

COOTBETCTBOBATh KJIACCY TOYHOCTH IMOCAIKH, YCIOBHSIM pabOTHI JeTaju, HallpuMep, MIeiKa Bala,
pacrioyiokeHHasi B MOALIMITHUKE CKOJIbKeHHsI, oOpabatbiBaerca He Hike 0,25 u mp. (em. [5] cr1p.
385-387).

Heo6xoquMO NOMHHMTB, YTO BBICOKHE KJIAcChl TOYHOCTH W YUCTOTHI IOBEPXHOCTEH
3aTPyAHSIOT W3TOTOBJICHHE JeTaleld W TMOBBIMIAIOT WX CTOMMOCTH. [loaTOMy BBIOOp KiaccoB
YHUCTOTHI JOJKEH OBITh 000CHOBAHHBIM.

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

Paboune uepTexn 3y0UaThIX U YEpPBSUHBIX KOJIEC, @ TAK)KE YEPBSIKOB CHaOXKatoTCs Tadnuien
TaHHBIX JUIs 00paboTku 3yObeB (3yOope3Hoi Tabm.) ¢ur. 3.

Ecin paboumii ueprexx sBisgercs COOpPOYHBIM U IpeAHa3HayaeTrcss s CcOOpKU U
HocJeIyroIei COBMECTHON 00paboTKH ieTasiell B COOpaHHOM BHJIE (HalpUMep, KOJIeco YepBIYHOE,
COCTaBJIEHHOE M3 BEHIIA U LIEHTpa U Hape3aemoe mocie cOopku, ¢ur. 3), Ha HEM OMYCKAlOTCs BCe
pasmepsl, OTHOcsIUecs K o0paboTke aeraneil 10 cOopku. VckioueHHe COCTaBIAIOT pa3Mephl,
KOTOpbIE MOTYT MOTPeOOBaThCS ISl 3aKpeTICHUs eTanel B mpolecce cOOpKHU WM MOCIeayoei
COBMECTHOH 00pabOTKH.

PaGoune yeprexu aetaneit, okoHUaTeIbHAsT 00pabOTKa KOTOPBIX MPOU3BOIUTCS «B COOpPE»,
BBIUEPUYMBAIOTCS KaK YE€PTEXH 3arOTOBOK (CM. BEHEI] YePBAYHOTO KoJjieca Ha ¢ur. 3).

IX. TpeGoBanus k 0opMIICHHIO YepTeKa 001ero BUAa MEeXaHU3Ma

Yeprex o0IIero Buaa MEXaHW3Ma BbIUEPUMBAETCS B TPEX UM MUHUMYM B JBYX NMPOEKIIMAX
C JIOTIOJTHUTEIIEHBIMU Pa3bsCHIIOMMMHU Bufamu (¢ur. 1, 8). OH JOIDKEeH onpenessiTh KOMIIOHOBKY H
rabapuThl pa3pabOTaHHOTO MEXaHHW3Ma B LIEJIOM, €r0 MOHT@X M COEIUHEHHE C JAPYTUMH y3JI1aMHU
MAIIHHBL.

JlomyckaeTcsi He BBIYEPUMBATH MOAPOOHOCTH KOHCTPYKIMU Y3J0B (Harmpumep, OOINTHI,
1aifobl, Packu U T.I1.), 32 UCKIIIOYEHUEM NTPHUCOETUHUTEIBHBIX MECT.

Ha geprexxe oOriero Buaa JaloTcs MACHOPTHBIE XapaKTEPUCTHKA MEXaHU3Ma, TEXHHYECKHE



yciioBus, CHeI_II/I(i)I/IKaL[I/IH Y3JIOB U KPCIICIKHBIX I[CTaJIGI\/'I, HE€ BKIIIOYCHHBIX B cneumbmcaumo
Y3JIOBBIX YEPTEXKEM.

Ecan mexannsm YCTaHaBJIMBACTCA Ha (bYHI[aMeHTe, JacTCiA I1JIaH (bYHI[aMeHTa, pPasMETKa "
pa3Mepbl oTBepcTHl mox  (yHAaMeHTHbIE OONTHI, HEOOXOAMMBIE CTPOMUTENI0 JUISl  €ro
MIPOEKTUPOBAHUSI.

[Tpumeuanne. Ha ueprexke oOmero BUAa KeIaTeIbHO OTOOpa)kaTb B3aMMOJEUCTBUE
pa3paboTaHHOTO MEXaHMU3Ma C JIPYTUMU y3J1aMH MAITUHBI (€CTTU OHM U3BECTHBI), KOHTYPBI KOTOPBIX
BBIUEPUMBAIOTCS TOHKUMH JTUHUSMHU.

X. TpeooBanusi kK 0pOPMJIEHUIO M COAEPKAHNIO PACYETHO-TIOSICHUTEIbHOM 3alIUCKH

PacueTHo-nosicHUTENbHAS 3aMKMCKa OKOHYATEIbHO O(GOPMIISIETCS B KOHIIE IPOEKTUPOBAHUS
Ha OCHOBE YEPHOBOM 3alIMCKU, COCTABJIECHHON B IIPOLIECCE IPOEKTUPOBAHUS.

YucroBas 3amucKa MUILETCS OT PyKU YepHUJIAMH UJTU TeYaTaeTcss Ha KOMIbIOTEpe, Ha OJJHOU
CTOpOHE JHCTa mucueld Oymaru ¢opmara ¢ HOJSIMH Il CIIMBKUA. PUCYHKH W pacdeTHBIE CXEMBI
BBIUEPUMBAIOTCS MTPOCTHIM U LIBETHBIMH KapaHAalllaMH B pa3pbIBaxX TEKCTA.

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

PacueTHo-mosicHUTENbHAS 3amMcKa JOJDKHA COAEpKarh: 1) copepxanue; 2) 3aaHUE Ha
npoekT; 3) BBeneHue; 4) oOmmil pacueT MeXaHHU3Ma; 5) pacueTsl y3JIOB WM JieTaneit; 6) tabmuily
JIONTYCKOB, HATArOB M 3a30pOB THUIOBBIX IIOCA/J0K, BCTPEYAIOIIMXCS B 3alPOEKTHPOBAHHOM
MeXaHH3Me, a TAaK)Ke CHIJIOBOM M MPOYHOCTHOM pacdeT OHOM M3 MPECCOBBIX MOCAAOK (M0 YKa3aHHIO
KOHCYJIbTAHTA).

Bo BBeneHuu NMpuBOISATCS KpaTKHUE CBEIEHUS O MPUBOJHON CTAHIIMM KOHBEHEpa, KOPOOKU
ckopocTed U T.A. IS KaKux Uesed MpearnoiaraeTcs NpoeKTUPOBATh TAHHOE YCTPOUCTBO. JlaroTcs
OMMCAaHUSA OCHOBHBIX y3JI0B (IO KMHEMaTHMYeCKOW cxeMe MpPUBOJa, MPUBEICHHONW B TEXHHUYECKOM
3aJlaHuM, a TakKe HeoOXOAMMbIE MOSICHEHUS 10 PeXXUMY HArpyKE€HHUsl, YCIOBHUIO 3KCILTyaTaluu U
CPOKY CITy>KOBbI M3/1€/1Hs).

Pacuets! y3110B 1 1eTanei BKIIIOYAKOT:

a) Kparkoe OOOCHOBaHME BBIOOpa THIA KOHCTPYKIMM B 3aBUCHUMOCTH OT Ha3HA4YeHUs U
yCIIOBUH pabOThl B MEXaHMU3ME; 3TH 00OCHOBAHMSI MOTYT OBITH IPE/ICTABJIECHbI, HAIPUMED, B BHUJIE
CPAaBHUTEIbHON XapaKTEPUCTUKU BBIOPAHHOIO pEIHIEHUS C JPYTMMH HUMEIOIUMUCS  WIIH
BO3MOKHBIMHM BapuUaHTaMHM, [MOKa30M HUX MPEUMYILECTBA MOJ| YIJIOM 3pEHUSI CTOUMOCTH, IIPOCTOTHI
M3TOTOBIIEHUS, YA00CTBA SKCIITyaTalluy, pEMOHTA U TIp.;

0) IpUHLMIINATBHYIO CXeMY KOHCTPYKIIMHM U PAacUE€THYIO CXEMY C yKa3aHHEM HEOOXOIMMBIX
JUIS pacyeTa Harpy3oK;

B) pacdeTHBIE 3ITIOPHI;

r) obocHoBaHME BbIOOpa Marepuana, TEPMOOOPAOOTKH, AOMYCKAEMbIX HAIPSDKEHUH,
JIOMYCKOB U MOCA/I0K, YUCTOTHI IIOBEPXHOCTH U TIp.;

N) pacueTHble (OpMyNbl, 3amMCcaHHble B OOIIEM BHJIE C MOCIEAYIOWEeH UPpoBoit
MOJICTAHOBKOM U pe3ysbTaroM BeluucieHus. O003HaueHus1, BXoAsIKEe B (POPMYIIbI, BBITUCHIBAIOTCS
OTAETBHO C paciuppoBKOM, C yKazaHHMEM HUX BEIWYMHBI M pa3MepHOCTH (OCHOBHYIO YacTh
pacyeToB cieyeT BBIIOIHUTH B JOPME MTPOBEPOUHBIX);

€) 000CcHOBaHME BBIOOpA pa3MepOB, KOTOPbIE HE OMPEIEISIOTCS pacyeToM, a BBIOMPAIOTCS 110
PEKOMEHAANNSIM, KOHCTPYKTUBHBIM WJIM TEXHOJIIOTUYECKUM COOOpaKEHUSIM;

) KpaTkue oObSICHEHHS K pacueTy, O3BOJIAIONINE pa300paTbcs B HeM 0€3 MOMOIIH aBTOPA;

3) BBIBOZBI M 3aKJIIOUYEHHUS 10 pacueTy;

M) CCBUIKU Ha JIUTepaTypy (B TOM YMCJe KOHCIIEKTHI JIEKIHii) ¢ YKa3aHHeM HOMEpOB TalIuIl,
CTpaHUIl U Mp., HOMepa Hcnoib30BaHHBIX ['OCToB, HOpManeld U np. DTU CCBUIKUA U SIBIISIIOTCS B
OCHOBHOM OOOCHOBAaHMSIMH, YKa3aHHBIMU B ITyHKTAaX a, 2, U e, Haripumep [4] ctp. 125, tabn. 3 [4] u
T.J.
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XI. 3ammuTa padoTsl

CryaeHT 3amuiiaeT CBOM MPOEKT Iepel KOMUCCUEH M3 mpernojaBareneil kadenpsl U, Kak
IIpaBWJIO, B IPUCYTCTBUU KOHCYNbTaHTa. K 3ammure 1omyckaroTcs CTyAEHTBI, UMEIOLUE HE MEeHee 4

JIMCTOB IMPOCKTA U PACUCTHO-IIOACHUTCIIbHYIO 3allMCKY, ITIOANTNCAHHBIC KOHCYJIBTaHTOM.

3amuTa IpoeKTa BJISETCS 3aBEPIIAIOIINM 3TAallOM [IPOEKTUPOBAHMS U IIPOBOAUTCS B CPOKH,

yCTaHOBJICHHBIE KadeApoil sl OTAETbHBIX TPYII U (PaKyIbTETOB.

[Tpu 3ammTe CTYACHT JOJKEH, MPEXKAEC BCETO, XOPOIIO pa30MpaThCs B CBOEM MPOEKTE, T.C.




yMETh OOBSACHATH Ha3HAYEHHE 3alpPOEKTUPOBAHHOTO MEXaHW3Ma, MPEIbIBISEMbIE K HEMY
TEeXHUYECKHe TpeOOBaHUs, 0O0CHOBATh NMPHUHSITHIE KOHCTPYKTUBHBIE M TEXHOJOTHYECKHUE PELICHUS
MOCTaBJICHHOM 3a/1auy, a TaK)Ke OTBEYaTh HA BCE BOIIPOCHI, CBSA3aHHBIC C PACUETOM KOHCTPYKIIHH.
3alMIIAOMUNA TOJKEH YeTKO MPEICTaBIIATh 3HAYCHUE KaKIOM JIMHUM CBOETO UYepTexXa, KaKaoh
MOAPOOHOCTH KOHCTPYKIIUH, YMETh OOBSICHUTH MOPSJAOK COOPKH Y3JI0B, Ha3HAUCHUE KaxkIOn
JIeTaJu, NOCIeI0BATEIbHOCTh NEPeAaun Harpy30kK ¢ OJJHOM JIeTajld Ha JPYyTYIO U T.1.

OneHka 3HAHUN CTYyIGHTAa M KadecTBa BBIMOJHEHHOTO MM IPOEKTa MPOM3BOAUTCA I1O
yeTblpex0anbHON cucTeMe (OTIMYHO, XOpOILO, YIOBIETBOPUTENIBHO, HEYIOBIECTBOPUTEIBHO).
OneHka IpocTaBiIseTCs] B BEJOMOCTH M 3a4€THOM KHMXKKe. Kpome kauecTBa NpoeKTa M 3HAHUM
CTYI€HTa, IPU OLICHKE YYUTBIBAIOTCS BBIIIOJHEHUE CPOKOB IIPOEKTUPOBAHUS, CAMOCTOATEIBHOCTD U
TBOpUYECKasi MHUIIMATHBA CTYACHTA MPH MPOEKTUPOBAHUU. XapPaKTEPUCTUKY PabOTHI CTYAEHTA IO
9TUM IYHKTaM J1a€T KOHCYJIbTaHT.

3amuimas MpoeKT, CTYACHT HEW30eKHO IOKa3bIBAET CBOM 3HAHMSA HE TOJBKO B OOJIACTH
Jerajged  MamMH, HO M [0 JPYI'MM JMCLUMIUIMHAM: CONPOTUBIICHUIO  Marepualos,
MarepuaIoBECHUIO, TEOPUU MEXaHW3MOB M MAIllMH, TEOPETUIECKOM MEXaHUKH W T.J. DTH 3HAHUS
TAK)Ke YUYUTBIBAIOTCS MPH OLICHKE 3aIIUTHI IPOEKTA.

HeynosneTBopuTenbHas OleHKa MPOCTABISAETCS:

a) 3a II0X0€ Ka4yeCTBO MPOEKTa;

0) 32 HEYIOBJIECTBOPUTEIHLHYIO 3AIIIUTY.

OCHOBHBIMHU IPU3HAKAMHU I1JI0XOTO MPOEKTA CUUTAIOTCS CIEAYIOLIHE:

1. CxeMaru4HOCTh MPOPAOOTKH KOHCTPYKIIMH, HE OTBEYAIONIast TPEOOBAHUAM, HU3I0KEHHBIM
B paznenax VI u VII;

2. B KOHCTpYKIIMH TOMYLIEHbl TaKKUE NPUHLIUINANbHbBIE (TPyObIe) OIINOKH, KaK:

a) KOHCTPYKIMs HepaboTocrocoOHa (HEmpoyHas, HEe OCYLIECTBISETCS Iepeaadya CUIOBOrO
MOTOKa, HE o0OecmeynBaeTcsi CMas3Ka, BPALIAIOIIMEcs IEeTall 3aMBIKAIOTCS C HENOABIKHBIMHU
[IOMUMO HOIIUITHUKOB U T.I1.);

0) HEBO3MOXKHOCTb COOpKH;

B) KOHCTPYKLHS HE [OIyCKAeT PpEeryJupoOBKY pETYIUPYEMbIX Y3JI0B (IOJIINITHUKOB,
3aIleTUICHHS | TIP.);

I') KOHCTPYKIUS PAKTHUECKU HE MOXKET OBITh M3TOTOBJIEHA UM TPEOYET CIMILIKOM CIIOAKHOMN
Y IOPOTOM TEXHOJIOTHH.

3. UepTexu UMEIOT II0X0€ rpadudeckoe opopmieHue (cM. pazaen VI, myHKT 2).

[ToBTOpHO 3amMIIarONIMe, a TakKKe OTCTAIOMIME CTYACHTHl SBISIOTCS Ha 3allUTy C
HamnpaBlIeHUeM U3 JeKaHarta. Eciu CTyAeHT MoJlyyaeT HeyJOBJIETBOPUTEIbHYIO OILIEHKY Ha
MOBTOPHOM 3alUTe, KOMUCCHS BBIHOCHT pPEIICHHE O BhIJaue €My HOBOTO 3a/IaHUS B CIIEIYIOIIEM
ceMecTpe WM O nepepaboTke MPOeKTa Mo CTapoOMy 3a/1aHUIO.

IIpumeuanue:

1) 00pa3loBO BBHINOJHEHHbIE W OTJIMYHO 3alllMIIEHHbIE MPOEKTHl MPEICTABISIOTCS Ha
KOHKYPC, KOTOPBII €XerofHo npoBoauTcs Ha Kadeape. CTyneHTH, 3aHsBIINE MPU30BbIE MECTa Ha
3TOM KOHKYpCe, MOJIy4yaroT IPEMUH, OTMEYal0TCs B IpHUKa3ax 1o GpakyabTeTy U HHCTUTYTY.

2) MIPOEKTHI, IPU Pa3zpabOTKE KOTOPBIX CTYAEHT BBINOIHMI paboTy HCCIeI0BATENBECKOTO
XapakTepa, MPOSBUJI JIEMEHThl U300peTaTeNbcTBa U T.II., YUUTHIBAIOTCS IO JIMHUU CTYIEHYECKOTO
HAyYHO-TEXHUYECKOTO OOIECTBA U BBIIBUTAIOTCS HA KOHKYPCHI 3TOTO 00IIEeCTBa.

Bompocel k 3ammre KypcOBOro IMpOEKTa NO IUCHUILIMHE «/leTamn MammH W OCHOBBI
KOHCTPYUPOBAHUS.

[ToarotoBka K 3aliuTe NMPOEKTa — Ba)KHAs COCTaBHAs 4acTh paboThl Haja HUM. K 3ammure
MPOEKTa ClieyeT TOTOBUTCS B TEYEHHE BCEro Mpolecce MPOEKTUPOBAHMUSA IyTEM IITyOOKOTro
IIPOYMBIBAHMS] KOHCTPYKTUBHBIX PEHIEHUN U PACYETOB.

CTyneHT AOKEH TOJHOCTBIO Pa3OupaThCcsl B KOHCTPYKUMHU Pa3pabOOTaHHBIX UM Y3JI0B H
IIPUBOIMMBIX pacyeTax: YeTKO IPEICTABIATh HA3HAYEHHUE BCEX JETANEH U DJIEMEHTOB KOHCTPYKIIHH,
HOPSAA0K COOPKHM M PEryJaupOBKH Y3JI0B; (QYHKIMOHMPOBAHHE CHUCTEMBI CMa3KH, Nepeadd CUI U
MOMEHTOB MEXIy JACTasIMH y371a, YCIOBUS pabOThl M OTHOCUTEIbHYIO Harpy>XeHHOCTh
MOJIIMITHUKOB U BAJIOB, TEXHOJIOTHIO U3TOTOBJICHHS E€TAJICH.

Meronuueckue yKazaHHs IIOMOTYT CTy[A€HTaM JIydlle IIOArOTOBUTBCSA K 3allUTe:



OGpaH.[aeTCSI HUX BHUMAHUC HA TC CTOPOHBI U ABJICHUS, KOTOPBIC II0 KaKoH-1I1100 MNPpUYIUHC MOIIA
YCKOJIB3HYTh W3 HMX TMOJNS 3PEHHs, YCTPAHSIOTCS TPYIHOCTH, CBSI3aHHBIE C HEOXXUJIAHHOCTBIO
BOIIPOCA, 33/1aBAEMOTO IIPH 3alLIUTE MPOEKTa. 31eCh NPUBEACHBI TOIBKO OCHOBHBIE BOIIPOCHI, Yallle
BCEr0 BCTPEYAIOIIMECS; B IPOIECCe 3alUThl MOTYT OBITh 3aJaHbl U HHBIC MPUMEHHTEIBHO K
COJEePKaHNI0 KOHKPETHOTO MTPOEKTA.

BaxkHpIM MarepuaioM MpU IOATOTOBKE K 3allUTe MPOCKTAa SBISETCS PacyCeTHO-
HOSICHUTENIPHAS 3alMCKa, II09TOMY €€ HYXHO COCTaBJATh TIIATENbHO C CaMOro Hadajia
HpOeKTHpOBaHus. B 3amucke cienyer 1atb 000CHOBaHUE KOHCTPYKIMU M HEOOXOIUMBIC TTOSCHEHUS
K pacueTaM B TEKCTE (B BUJIE CCHUIOK Ha JIUTEPATYPY).

3aiyUTa NpoeKTa HAYMHACTCS ¢ KPAaTKOTO COOOLICHHS CTYACHTA MO YEepTeXkKy OOIIEero BHIA
ycranoBku. llponomkutensHOoCcTh cooOmeHnss — He Oomee msath  MuHYT.  CooOmeHue
PEKOMEH/IyeTCsl TOTOBUTH 3apaHee.

[IpumepHOE conepkaHue COOOIICHUS JODKHO INMPEACTAaBIATh COOOH OTBETHI HA BOIPOCHI
1...6 k ouct «Yeprex oOiiero Buaa npuBoaay. JlampHeilmas 3amuTa MpOeKTa COCTOUT B OTBETaX
CTYACHTA Ha BOIIPOCHI YJICHOB KOMHCCHUH, HpI/IHI/IMaIOHlef/’I IMPOCKT, IMPU PACCMOTPCHHUU OTACIBbHBIX
JIUCTOB MPOCKTA.

PeKOMCHI{yeTCﬂ OTBCYATH IO CYHIECTBY HA NOCTABJICHHBIC BOITPOCHI.

Bonpocsl o gucty «Yeprex 0011ero Buaa npuBoaa»

1 KakoBo Ha3HaueHHE CHPOEKTUPOBAHHOW ycTaHOBKU? [laiiTe KpaTKyr0 XapaKTEpUCTUKY U
pacckaxute 00 0COOEHHOCTSIX KOHCTPYKIMH Y3JI0B, BXOJSIINUX B IPUBOI.

2 Kakoil nsnexTpoaBuraresib BbIOpaH (OTKPBITBIM WM 3aKpBITBI, C HOPMAaJbHBIM WIIU
MOBBIIIEHHBIM ITYCKOBBIM MOMEHTOM) U mnouemy? Ha ocHoBaHuM uyero BbIOpaHBI
HOMMHAJIbHASI MOLITHOCTb IEKTPOJBUTATENS U YACTOTA €ro BpalleHus?

3 Kakoro tuma mydTa yCTaHOBICHA MEXIy IBUTATEIEM WA PEAYKTOPOM, €€ CBOWCTBA W
Ha3zHaueHue?

4  Kak ocymiecTBII€HO KpeIjIeHHe YCTAaHOBKM K OCHOBaHMIO ((pyHIaMEHTy, 3epKayly IoJia) B
KOHCTPYKIUH?

5 Kak HazHaveHbI IpeeNbHbIE OTKIOHEHUS OT COOCHOCTH BaJOB?
6  C xakoii [elbI0 YCTaHABIMBAIOT IPUBOJ] Ha OETOHHOM (hyHIaMeHTe?

7  Kakue TOCTOMHCTBA M HEAOCTATKU MMEET KPEIJIEHUE y3JI0B YCTAaHOBKHU K IUIMTE (pame) C
MIOMOIIBI0 OOJITOB, BUHTOB, Hnuiiek? Kakoil criocob kperieHus BbIOpaH 1 nouemy?

8 Kakue ycrpoiicTBa mpuMEHEHBI K paccMaTpruBaeMOM MPHUBOAE JUIsI 00ECTIEUeHUS] TEXHUKH
0€30MacHOCTH M OXpaHbl Tpyna?

Bonpocs! o simery (imcram) «Peanykrop, kopodka mepemxaq»
A. O0uMe BONPOCHI /ISl BCeX THIIOB PEAYKTOPOB

1 KakoBo Ha3HaueHWe YyepTeka COOPOUHON eAMHUIIHI (TEXHUYECKOTO MPOEKTa y3Jia) U KaKhe
TpeOOoBaHUS MPEABIBIAIOTCSA K 3TOMY uepTexy? Kakue pazmepsl Ha HeM MPOCTaBISIOTCS?

2 Kakme mnpeumymiecTBa M HENOCTAaTKM HMMEET INPUMEHEHHBIM DPENYKTOp Iepea JIpYyTruMU
TUMAMUA PEIYKTOPOB TOTO JK€ Ha3HauYeHUs (BO3MOXKHOCTb IONYy4YeHHsS TpeOyemMoro
MepeJaTouHoro 4ucia, K.I.JA., TUIaBHOCTh PabOThI, MPOCTOTa KOHCTPYKLUHU, rabapuTHBIE
pa3Mepsl, 3aHUMaeMasi IJI0IIalb, YI00CTBO KOMIOHOBKHM NPUBO/A, (hopMa IUIUTHI UM pambl
U pa3Mepsl PyHAaMEHTa, CTOUMOCTb, TPUMEHEHNE AeQUIIMTHBIX MaTepUaoB U T.11.)?

3 U3 xakux cooOpaxkeHUIl mpou3BeeHa pa30MBKa MEepPeaTOYHOrO YHCIA MEXAY CTYNEeHIMHU
penykropa (KOMIAaKTHOCTh, YCIOBHS CMa3KH U T.I1.)?

4 Kak pacmmgpoBbIBaeTCsl 0003HaUCHHE CTETIEHU TOYHOCTH 3y04aToro Koneca?

UYro ompenensr pacCTOSIHHE OT CTEHOK PEAyKTopa A0 ocu OonTa (BHHTA), CTATMBAIOIIETO
KPBILIKY U OCHOBaHUE petyKTopa?

6 Yro ONpCACIIACT BBICOTY HNPUIIMBOB IJId PACIIOJIOXKCHUA OOJITOB OKOJIO IIOAIITMITHUKOBBIX
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Kak u Ha Kakoil CTaguM M3TOTOBIEHUS KOpIyca peryKTopa (KOpOOKH CKOpOCTEN)
IPOBOAUTCA 00PaOOTKA OTBEPCTHH MO MOIIIUITHUKH ?

J1Jis 94ero ¥ Ha KaKoW CTaJ WK M3TOTOBJICHUS CTABATCS MTU(THI MEXKAY YaCTSIMH Pa3beMHOTO
kopmyca?

Yem oOecneunBaeTcs TIepMETHUYHOCTh MEXKIY IUIOCKOCTSIMHU IPWIEraHUus pPa3beMHOI0
KopItyca penykropa? KakoBoro Ha3Hau€HHE OT)KMMHBIX BUHTOB B peayKTope?

KakoBo Ha3HaueHHWE CMOTPOBOIO OKHa B Kopmyce peaykropa? Kak BwIOMparoT ero
MECTOIOJIOXKEHUE?

Kak ocymectBisiercst 3aXBaT cOOpaHHOTO peyKTopa pU TPaHCIIOPTHPOBKE?
KaxoBo Ha3HaueHHE OTIyIINHBI?

Kak BbIOpaH ypoBeHb Macia B pegyKkrope?

Kak ocymiecTBisiercss CMeHa CMa3KH, JOJIMBKA €€ U KOHTPOJIb YPOBHS?
Jaiite 000CcHOBaHME BHIOPAHHOTO TUIIA MACIOyKa3aTelsl.

Jl1s 4ero U rae HeoOX0IMMO yCTaHAaBIMBATh MacI00TPakaTeIbHbIE KOJIbLA?

Kakue Tumbl yroTHeHUH BajoB MCIOJB3YIOTCS B peaykropax? Kakue 1ocTomHCTBA MMeEET
BbIOpaHHOE yIJIOTHEHHE?

Kak (hukcupyroTcs oT 0CeBOT0 CMEIIEHHS Bajibl B TaHHOW KOHCTPYKIIUN?

TpeOyer nu AaHHBI THUN TOAIIMITHUKOB KauyeHUsS PEryaupoBKU mpu cOopke? Kak ona
OCyLIECTBIIIETCS B JaHHOW KOHCTpyKuuu? Kakue eme HCHonb3yloTcs CrocoObl
PETryIUPOBKH MOAUTUITHUKOB?

Jaiite 060cHOBaHME BHIOOpA THIIA TTOJIIUITHUKOB KaUSHHUSI.
Kaxo¥i 13 moAmmmHauKoB JaHHOTO Bajla Harpy»eH cuwibHee? [louemy?
Kak ocymectBnsieTcss cMa3ka HOAIMUITHUKOB peayKTopa (KopoOku nepenad)?

Kak ompenensercst BbicoTa ycTyma (3amjieudka) Baja (JeTain), B KOTOPBIM ymupaercs
MOJIIUITHUK KaueHHUs?

N3 xakux cooOpakeHHil BRIOpaH AMaMETP BXOJHOTO Bajia peaykTopa?

Kakne KOHCTpYKTHBHBIE MEPHI IPUHSATHI JJIs1 OOJIETYeHHS HAaIPaBJICHUs KoJleca Mo Bajly MpH
HanpeccoBke?

Kak mnomobpana mocajgka pacnopHOM BTYJIKH, YCTaHOBJICHHOW MEXIy KOJIECOM U
MOOIIUITHUKOM?

Jlj1g yero npenycMaTpuBarOTCsl IPOTOUKH (KaHABKH) Ha Bajiax?
[TosicauTe 0003HaYeHKE MOCAA0K B IIMTOHOYHOM (IIUTUIIEBOM) COCTUHEHUU.

Kakue mepnl /Ui ycTpaHeHUsI CaMOOTBUHYMBAHUS KPEMEXKHBIX JeTanel MCIOJIb30BaHbl B
JAHHOW KOHCTPYKIUU?

Ha xakyto myOuHy HE0OX0IMMO 3aBEpThIBaTh BUHTHI B UyTyH?

Kakyro nnmunHy mmeer pe3p00BOM KOHEI IIMUIBKY, MpeJHa3HAYeHHBINA U1 3aBUHUMBAHUS B
4yryH (cTaib)?

B kakoif mocnenoBareIsHOCTH OCYIIECTBIIIETCS COOpKa penykropa (KopoOku repemad)?
Kak BbIOupaercst mapka macia?

Kak nepenaerca kpyTAlMA MOMEHT, MPWIOKEHHBIH K BXOAHOMY Bajly, HAa BBIXOJHOW Baj?
Kakue neranu mpu 3ToM paboTarot?

Kakwue BuIbl HapsiKEHU UCTIBITHIBAET KaXK/IbIM y4acTOK Bajia?
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Ha ocHoBaHuM Kakux cooOpakeHUi BbIOpaHbl EpeXOAHbIE U (UKCUPYIOLIUE YCTYIbI Baja?
Kak BbIOupaercs pacueTHas cxema Bana?
ITo kakuM KpUTEpUSIM IIPOBEJIEH pacyeT JAaHHOTO Bajla KOHCTPYKIMH?

Kakue nanpskeHHs: BOSHUMKAIOT B paccMarpruBaeMoM cedueHuu Basia? Yem onu Bbi3BaHbl? [1o
KaKOMY 3aKOHY U3MEHSIOTCS?

Kakoe ceuenue (ceuenusi) Basia HamOosee HarpyxkeHo? Kak mposepsiiach €ro mpoYHOCTb
(BBIHOCIIUBOCTH)?

Yem CO30acTCAd KOHLCHTpAIuA HaprI)KCHI/Iﬁ B pacCMaTpuBacMoOM CECHYCHUU Baja?

Kak onpenenen ko3QPUIMEHT KOHIEHTPALMY HANpPsDKEHUH B JJAHHOM CEUEHUU Bajna (Tipu
HaJIMYUU HECKOJIBKUX KOHIIEHTPAaTOPOB)?

Kakue nHarpy3ku nepenatorcst Ha Bai oT My Thi? Kak 310 yureHo npu pacuere Bana?

B. Huanuapuyeckuii peayKTop

Kakne marepuansl u ¢ Kakod TepMOOOPaOOTKON MCIIONB30BaHBI ISl 3yO4aThIX KOJIEC
penykropa? KakoBa 3(eKTHBHOCTh TEpMOOOPAOOTKH?

Kakne mpenmymiecTBa MMEIOT KOCO3yOble Mepefadd Iepen MpsiMO3yObIMH, IIEBPOHHBIE
nepesa KocozyopMu?

Kak BbpIOMparoTcss yrisl HakJIOHa 3yObeB B KOCO3yOOil W B pa3feieHHON IIEBPOHHOM
nepenade?

N3 kakux cooOpakeHHH BBIOMPAIOT TUIBl W CEPUM NOJIIMIIHUKOB JJIsl BaJIOB
LWIMHIPUYECKUX nepenay?

[Touemy onuH Bas MIEBPOHHOM Mepeiaun BHIMOIHSIETCS MIaBatouM?

Kakue Banbl B peaykTOope € HIEBPOHHBIMU ME€peAayaMy BBINOJHEHB! IUIABAIOIIUMHU U
nouemy?

Kakast u3 AByX cTyneHeil HMIMHIPUUECKOro JABYXCTYIIEHYaTOr0 COOCHOTO peayKTopa bonee
HarpyxeHa? Kak onpezaensiucs pazmepsl ObICTPOXOIHOM CTyneHu?

Haiite o060cHOBaHME BBIOPAHHON KOHCTPYKLIMHM OIOPBHI BXOAHOIO M BBIXOJAHOIO BaJIOB
LMIMHIPUYECKOTO COOCHOTO PEAYKTOpA.

Kakne goCcTOMHCTBA M HEOOCTATKM HMMEET MHOTOMOTOYHBIM PEIYKTOpP IO CPABHEHUIO C
PEAYKTOPOM, BBIIIOJIHEHHBIM IO pa3BEPHYTOM cxeme?

UeMm B NaHHON KOHCTPYKIIMM MHOTOIOTOYHOIO peryKTOopa obOecreyuBaeTcs J0CTaTOvHas
PaBHOMEPHOCTb DPACIPEAEICHUS MOIIHOCTH MEKIY NapajuleJbHBIMH KHHEMaTHYECKUMHU
LENsMHU U KaKue JPyTue crnocoObl perIeHns 3TOH ke 3a/1a4l U3BECTHBI?

Kak OIMPEACIICHBI pasMEpPhl YIPYTHUX 3JICMCHTOB, BCTPOCHHBIX B MHOT'OIIOTOYHBIN pCI[y'KTOp?

Kakue mpemmyiiectBa ¥ HEIOCTAaTKA HMMEET MPUMEHEHHUE OJIMHAKOBOTO M Pa3IMYHOTO
HanpasJiieHUs 3yObeB MIECTEPHH U KOJIOCA Ha MMPOMEXYTOYHOM Bally peayKTopa?

Kak u moyemy BBITOIHEE pacmoiararb KOJE€CO THUXOXOAHOW Tmepenadu (IIecTepHIo
OBICTPOXOIHOM Mepeaun) — OJIMKE K OMOPEe Y BHIXOJHOTO KOHIIA BaJjia UM OJIMKe K APYTOi
onope?

B. Konnyeckuii ¥ KOHHYECKO-IIMJINHAPUYICCKUN PEAVKTOP

H0quy KOHHUYCCKHUEC N KOHUYCCKO-TUUIIMHAPUYICCKUEC PEAYKTOPHBI KEJIATCIIbHO BBIIIOJIHATE C
KopmmycaMu, CAMMCTPUYHBIMHA OTHOCUTCIIBHO OCH BXOAHOT'O Baja?

[louemy Banbl KOHHMYECKOM N€pelayd PEKOMEHAYETCS YCTAaHABIMBaTh Ha pPaJHAIBHO-
YHOPHBIX MOAMIUITHUKAX?

Kakne BapHaHTbl CXEMBI IMOCTAHOBKHU IIOAIIMIIHUKOB Ha Bally-IHCCTCPHC KOHHYCCKOI'O
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penaykTopa u3BecTHbI? Kakue qOCTOMHCTBA M HEIOCTATKK UMEET BRIOpaHHAs cxema?
B kaxoit mocnenoBarensHOCTH OCYIIECTBISIETCSI cOOpKa y371a KOHUYECKOTO BaJla-IIeCTepHU?

Kak perymupyrorcs KoOHHYecKas 3y0uaras rmepejava 1o MaTHY KOHTaKTa M MOJIIMITHUKH €
BaJIOB?

Kakoe mnpeumyniecTBO HMMEIOT Tepenadyd ¢ KpPYroBbIM 3yOOM Tiepen npsMO3yObIMHU
KOHMYECKHMH Ieperadamu’?

Kak BbIOpaHo HampaBjiIeHHnEe KPyroBOro 3y0a KOHUUECKOrO Basla-IIeCTepHU?

qepea KakKue JAcTtajin H KaKoOM IIOAIIMIIHUK MEPEAACTCA Ha KOPIYC OCEBasAd Cuia,
BO3HHKaroniasi B KOHU4€CKOM SaLIGHJIeHI/II/I?

I'. YepBA4HLIN peIyKTOP

N3 xakux cooOpaskeHni BEIOPAHO YHCIIO 3aX0/I0B YEPBSKa?
Kakoit marepuan u ¢ kakoil TepM0o0oOpabOTKON UCHOIB30BaH JIsl YepBsiKa?

Kakue marepuanbl MCIONB3YIOTCS JJI M3TOTOBJICHUSI BEHIA 4YepBsiYHOro Kojeca? Kakoit
Marepuall IpUMEHEH B JaHHOW KOoHCTpyKiuu? [Touemy?

Kak BbIOMparoT 10mycKkaeMble KOHTAKTHBIE HANIPSDKEHUS MPU pacueTe YepBsYHOM repenadn
C KOJIECOM M3 OJIOBSTHUCTON U 0€30JI0BSIHUCTON OpOH3bI?

B xakux ClIydadXx BBIIOJIHAIOT YCPBAYHBIC PCAYKTOPLI C BEPXHHM, 4 B KaKMX C HWKXHHUM
PAaCIIOJIOKCHUECM ‘lepBHKa?

JaiiTe 000CHOBaHME MPUMEHEHHOM CXEMbI TOCTAHOBKH MOIITUITHUKOB Bajla YepBsKa.

Yepes kakue JeTaad M Kakod MOAIIUITHUK TEePeIacTcs OceBas CHila ¢ YepBsKa Ha KOPITYC
penykropa?

[Touemy Ban 4epBSYHOTO KOJeca YCTAaHABIMBACTCSA HA PAUATbHO-YIIOPHBIX MOAITUITHHKAX ?
Kak cma3piBatoTcs nepenaya v MOANTHITHUKY YePBIYHOTO peaykropa?

B kakoMm ciyuyae Ha Basly YepBsika YCTaHABIMBAIOTCS Pa30pbI3ruBaTen?

Jlaiite 00OCHOBaHHWE TPUMEHEHHOTO B TMPOEKTE CHOco0a OXJIAXKACHHUS YEePBIYHOTO
penykropa.

KakoBo Ha3HaueHue pebep Ha Kopmyce uepBsiuHOro peaykropa? Korma mpumeHstoTCS
BEPTUKAJIbHBIE U KOT/Ia TOPU30HTaJIbHbIE pedpa?

Kakue nocTonHCTBA U HEMOCTATKH UMEET KOHCTPYKIUSI HEPA3hbEMHOTO KOPITyca YePBIYHOTO
penykropa?

JlaiiTe 000OCHOBaHME TPUMEHEHHOTO B MPOEKTE CIIOCO0a COCTUHEHUS] BEHIA C IEHTPOM
YEePBSIYHOTO KOJIeca.

[Touemy /Ui coeMHEHUs BEHIIA YEPBAYHOTO Kojeca ¢ IEHTPOM KpOME IMOCAJKH C HaTSIroM
NPUMEHSIOT ITU(THI?

Kak perynupyrorcs yepBsdHas repeaaya o MmaTHy KOHTaKTa U NOJIIMITHUKH Basla Koyeca?
Jl1st uero HeoOXOAMMBI KOHTPOJIbHBIE MOACKU U OypT Ha IFIOOOUIHOM YepBsiKe?
Kak ocymiectBisieTcst perynupoBKa 3aleIuIeHUs B ITI000UTHOM YepBIYHOM peyKTope?

C kakoil 1enpl0 TMONIIMITHUKU Bajlia dYepBika T[IMOOOHIHOTO YEPBSIYHOTO PEAyKTOpa
YCTaHaBIIMBAIOTCS C MpeBapuTeNbHBIM HaTssroM? Kak oH obecnieunBaeTcsi?

J1. KopoOku nepemxay

Jaiite ~ obocHOBaHME  BBIOPAHHOTO  KOHCTPYKTHBHOTO  HCIOJHEHHS  MEXaHH3Ma
NEPEKIIIOUEHHsI KOPOOKH Teperiay.
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Kak ompeneneno pacctosiHue MeX1y HETTOJIBUKHBIMU KoJIeCaMU B KOpoOKke nepenad?
3a4yeM HyXHbI (PUKCATOPHI M YIIOPHI B KOPOOKaX Mepeaay U I1e uX MOXKHO CTaBUTh?

Korma m uis 4ero mpuMEHSIOTCS OJIOKHPYIOLIME YCTPOWCTBAa B MEXaHM3MaX YIPaBJICHUS
KOpoOOK nepenaq?

Jiist uero TpeOyeTcst CKpYIVIATh TOPIIBI 3yObEB y KoJieC KOpoOOK mepenay?

C Kako#l I1eNbl0 MPEIyCMAaTPUBAOTCSA BBITOUKH TOCEPEIUHE JUIMHHBIX OTBEPCTHIA
[UIALIEBOTO POQuis?

Korna mnpumensiercss LEHTpUpOBaHME MPSIMOOOYHOIO MUIMIIEBOIO COEAMHEHHUS IO
Hapy>XHOMY M KOTlla [0 BHYTpEHHeMy auamerpy? UTo IaeT HeHTpHpOBaHHE MO OOKOBBIM
rpaHsm?

Kak ocymiecTtnisiercst HIEeHTpHUpOBaHUE 000HMBI OOTOHHOM MY(DTHI B JAHHOW KOHCTPYKIHH?
[Touemy B kopoOKax nepeaay Kojeca JeNarT y3KUMU?

Kakas Tepmoo0OpaboTka mpuMeHeHa JUis 3yObeB KojieC B KOPOOKE CO CKOJIB3SIIUMU OJIOKaMU
mecrepeH?

E. PeMeHHBbIE Iepeaayn M BApHATOPLI

Kak ompenenensl THI M YUCII0 pEMHEH KIIMHOPEMEHHOMU (pa3Mephbl PeMHS TUIOCKOPEMEHHOM )
nepeaavyn?

C kKkakoil 1ENbIO TMPUMEHSETCS  KOHCTPYKIMS  IIKMBAa PEMEHHOH  Tepenauw,
YCTaHABIIMBAaEMOI'0 Ha CTaKaHe, KPEeIsIIeMCs K KOpIyCy penykropa (KopoOku mepenad)?
Kak 1 1o kakum Harpy3kam pacCUMUTBIBAIOTCS JIETAIN ITOTO yCTPOUCTBA?

Kak ocymiecTBiseTcst HaTSKEHUE PEMHS B JaHHOW KOHCTPYKIUU?

Jlaiite o00ocHOBaHME BBHIOPAHHOTO CHOCO0a HATSHKEHHsI PeMHsI (Tepuoauueckasi MOATIKKA,
CaMOHAaTsDKHBIE YCTPOUCTBRA).

Yem oOecrnieumBaeTcss U PETYIUPYETCs COBIAJEHHE CPEIHUX IUIOCKOCTEH OO0OMX ILKHBOB
(oTcyTCTBHE IIEpeKoca peMHs)?

Kak onpenensercs nuanazoH peryJaupoBaHUsl BApUaropa ¢ MIMPOKUM PEMHEM U OAHUM WU
JIBYMsI pa3IBM)KHBIMU IIKHBaMU?

K. IlnageTapHbLIN PEAVKTOP

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

Kaxne cxemsl iaHeTapHbIX peyKTOPOB UMEIOT BBICOKHM K.11.11.7
W3 kakux cooOpakxeHuil BEIOMparOTCs Yncia 3yObeB KoJIeC B INTAHETAPHOM petyKTope?

Kak omnpenenstoTcs XapakTep M 4YMCIO LMKJIOB Harpy>KeHUs IpU pacueTe mnepenady He
PEBEPCHUBHOIO TUIAHETAPHOT'O peAyKTopa’?

Uem obecrieunBaeTcsi JIOCTAaTOYHAs PaBHOMEPHOCTh pacHpefeNieHUs] MOIIHOCTH MEXITY
caTreJuIMTaMu TUTAaHETapHOTO peayKTopa?

3. BoJ1HOBOH pEeAYKTOP

B xakoM nuana3zoHe nepenaToyHbIX YHCEIN UCTIONb3yeTCsl BOJIHOBAs mepeaava?
Kakue nocTtonHcTBa MMEET BOJTHOBAS Tepe/iada 1Mo CpaBHEHUIO ¢ 3y0uaToi nepenaqeii?
Kaxk onpenensitorcs pazmMepsl Kojiec BOJIHOBOTO peayKTopa?

Kakne KOHCTpyKIIMM Te€HEepaTOpOB BOJH H3BECTHbI? KakoBbI JOCTOMHCTBA Te€HEparopa
JAHHOM KOHCTPYKUUU?
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II1. Bonpochl o Jucty «BajJg npuBoIHON

Kaxk onpenensiercst cuna, neicTByIOIas HA Bajl OT HATSDKEHUS BETBEH JICHTHI TpaHcropTepa?

Kax onpenensiercs mar nenHoit nepenaun? [loueMy npuMeHeHa ABYXpsaHAs (TpeXpsiaHast)
(1194

Kak perynupyercst HaTs’KeHUE 1€MW CIPOSKTUPOBAHHOM LEITHOW Mepenadun’?

[Touemy omopsl MPUBOAHOTO Baja TPAHCIOPTEPA YCTAHABIMBAIOT Ha CHEPUICCKUX
MOAIIUITHUKAX?

Kaxkoit u3 1Byx NOJIUIMITHUKOB Bajla HarpykeH cuibHee? [louemy?

[Toyemy opHa W3 OMOp NMPUBOJHOTO BaJjia JIOJKHA OBITH BBINOJHEHA TulaBaromei? Kaxas
UMEHHO?

Kak ocymectBisiercs cMa3ka MOAIIMITHUKOB TPUBOJIHOTO Bajia?

Kakoii Tum MyQThl M mouemy BbBIOpaH Ui COEIMHEHHUS BBIXOJHOTO Bajla peayKTopa
(xopoOKu nepead) ¢ IPUBOAHBIM BaJloM MalnHbl? KakoBo ee Ha3HaueHue?

Uepes kakue neTand MyQThl IepeaacTcsi KpyTSIIUA MOMEHT C BBIXOIHOTO Bajia peAyKTOpa
Ha mnpuBoAHOW Ban? Kakue HampsokeHHs BO3HHKAIOT B 3THX JICTAIAX IPU Iepenade
MomeHrTa?

Kakue 10CTOMHCTBa M HEIOCTAaTKH UMEET Croco0 YCTaHOBKH My(DT HAa KOHMYECKHE KOHIIBI
BaJIOB?

Uem oOecrieunBarOTCsl KOMIIEHCUPYIOLIUE crocoOHOCTH 3yOuatoi My Tei? OT 4yero oHH
3aBucsIT? Kak ocyIiecTBisieTcs ICHTPUPOBaHNE O0OOMMEI TI0 BTYJIKE B 3yOuaroid Mmydre?

Kakue THIIBI TpenoXpaHUTEIbHBIX YCTPOMCTB Hcnonb3yrorcsi? Kakue moCTOMHCTBAa MMeeT
BBIOpPAHHBIN THIT TPEIOXPAHUTEIHHOTO YCTPOUCTBA?

Kakue nocTonHCTBa M HEAOCTATKM MMEET CXe€Ma C OJHUM U ABYMs NPENOXPAHUTEIbHBIMU
cpe3HbIMU ITU(TaAMU?

Kak onpenensiercss auameTp cpe3Horo MrugTa Npe1oXpaHUTEeIbHOro YCTpoiicTBa?

Kak onpenenstoTcss HeoOXoauMa Cuila MOPKAaTHs M MoiHAs AedopMarus MpyKUHbBI
(ppUKIIMOHHOM (KyJTauKOBOM, IIAPUKOBOI) MPEIOXPAHUTEIBHON MY(PTHI?

YeMm oOBsicHseTCst BIOOp JHTOro (cBapHOro) 6apabana? Kakue mpeumylectBa uMeeT 3Ta
KOHCTPYKIIHS?

Kakyio Harpysky BOCHPMHUMAIOT CBapHble IIBbI OapaGana? M3 Kkakux cooOpaxkeHUil
OIIpEEIIAETCs KaTeT CBapHOTO 1IBa?

ITouemy GapaGaH NPUBOJHOTO Basla, UMEIOIIUI IBE CTYIMHUIIbI, COEAUHSIOT C BAJIOM OJHOM
INOHKOKW? B Kakoi U3 CTyIHUIl pacnoararoT IIIMOHKY ?

Yem Har PYKCHBL 6OJ'ITLI, KpeAamue Oonopy MOAMIMITIHUKA ITPUBOJHOIO BaJia K paMe?

Kakoe ceueHne mnpuUBOMHOTO Baja SBISETCS HaumOojee OmMacHO HarpykeHHbIM? Kak
MPOBEPSIIACh MMPOYHOCTH Bajia B ’TOM CEYCHHUH?

C xaxoit HEJIBIO ITPUMCHSAIOTCA MPCAOXPAHUTCIILHBIC YCTpOI‘;ICTBa B IICTTHBIX TpchnopTean?

B kaxkoif mocnenoBareIbHOCTH OCYIIECTBIIsIETCS COOpKa MPUBOIHOTO Bata?

IV. Bonpocsl k gucry «Iliauta (pama)»

Kax onpenensiercst BbICOTA IIIUTHI WA PaMbl?
Kaxk dhopmyrorcs umeronuecs B mpoekTe JuThie netanu? [ e pazbemM omok?
UeM onpegensieTcs TOINMHA CTEHKU JTUTON TITUTHI?

[Touemy OONTHI KpeTUIEHWs ITUTOW IUIUTHI K TONY WKW (PyHZAMEHTy pacmoiiaratrorcs B
BBICOKUX MPUJIMBAX?
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Jns 4dero B KOHCTPYKIMM JIMTOM TIUIMTHI TIpeaycmarpuBaroTcsi okHa? I[louemy wux
0TOOPTOBBIBAIOT?

Kak ocyiecTBisercs 3axBar IUIMTHI IPY TPAHCIIOPTUPOBKE?
Jl1g yero npenycMaTrpuBarOTCsl KOCBIHKY U pedpa B KOHCTPYKIIMM CBAPHOU pambl?

[Touemy HEKOTOpBIE MPUCOETUHUTENBHBIE pa3MeEphl TUINTHI (paMbl) 3aIULIEHBI JOITyCKaMu?
K deMy NpuBOIAT MOTPEIIHOCTH BBITOJHEHUS 3THX Pa3MepoB (Ha pabOTe KaKUX Y3JIOB
CKa3bIBalOTCsA)?

Z[J'IH YE€ro B MECTax KPCIIJICHU Y3JI0B Ha paMax IpHuBapuBarOT TUIATUKU?

C xako# 1eTbI0 MPOU3BOAAT MEXaHUYECKYI0 00pabOTKY OCHOBAaHUS JIUTOM IIJTUTHI?

V. Bonpochl k jgucrty «Padoune yepTexun»

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

Kakumu cooOpaskeHUsIMH PYKOBOJICTBYIOTCS TPH IPOCTAHOBKE pa3MepoB Ha padodem
4yepTexe AeTanu’?

Kakue criocoObl moimy4yeHus 3aroTOBKH 3y0UaThIX KOJIEC U3BECTHBI M U3 KAKUX COOOpaKeHUN
BBIOMPAETCS TOT WJIM MHOU CITOco6?

Ha pabote kakux jeraneil u Kak OTpa)kaeTcsl BEIXOJ MOTPEITHOCTEH (OPMBI TaHHOU JeTajH
3a JOIyCTUMBIE IIPEIEIIbI?

Kaxoii oceBoii pa3mep Bajia BXOAUT B pa3MEpHYIO Lienb KoHCTpyKuunu? Kakue TpeGoBaHus K
HEMY MpeabABIAIOTCA?

Kak monmmars 0603HaueHNE MIEPOXOBATOCTH MOBEPXHOCTH ap?

Hoquy B KauecTBe 0a3bl IIpu IpOBEPKE OueHus HOBerHOCTeI\/’I BaJia IPUHATHI ITOCAJOYHBIC
MMOBEPXHOCTU AJIA MOAIIUITHUKOB KaueHus?

[Touemy TBeprOCTh MaTepHala 3aJjaHa B BUJI€ ABYX MPEAEIbHbBIX 3HaUCHUN?
Kak nmoHnmare 0003Ha4eHUE MIEpPOXOBAaTOCTH oBepxHocTH RZYOp?

Kakx mnonumares oOo3Hauenwe Tepmudeckoir o6pabotku neranu TBY h 1,2...1,8, HRC
40...457

Kakumu cooOpaxeHus MU  clenyeT PpPYKOBOJCTBOBATbCS TIPH TMPOCTAHOBKE 3HAKOB
IEPOXOBATOCTH?

KaxkoB nopsiiok 06paboTKH MPOCTHIX AeTaleH, ISl KOTOPBIX BBIIOJHEHBI padouue yepTeku’?
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MOJIUTEXHUYECKOTO YHUBEPCUTETA

CTYJIEHTa
rpymnmna
TEN.

3asBJICHUC.

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

«

»

110 JUCHUIIIINHC
«

».

N HAa3HAYUTb PYKOBOJAHUTCIICM

CryneHt / /

(ToAmnMCH) (®UO crynenra) (mata)
PykoBoauTens / /

(moanuck) (®UO crynenra) (mara)
3aBenyrommii kadeapoi / /

(TroITHCH) (®HO 3aB. kapenpoii) (mara)
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HarmpaBnenue noirotroBku (CenualbHOCTh) U MPOGUITh (CrieIuann3aus)

HaumenoBanue
TEMBI;

PykxoBogurens:

JIOJKHOCTB, 3Banue, ©.1.0.

1. AKTyanpHOCTb TEMBI KYpPCOBOTO IPOEKTA

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

3. XapaKTepuCcTUKa UCIIOIb30BAHUS B IIPOEKTE UCCIEA0BATEIBCKOTO
MHCTPYMEHTapus (aHaIN3a, CHHTE3a, CTATUCTUKO-MAaTEMATUYECKON METOI0I0THH,
MAKETOB MPUKJIAIHBIX TPOrpamMM M T.I1.)

4. CTeneHb CaMOCTOSTEILHOCTH MU paboTe HAJl KypCcOBOM paboTOi
(caMOCTOSTETLHOCTD U3JI0KEHHS U 0000ITICHUS MaTepHaia, CaMOCTOSITeIbHAs
HMHTEpIIpETalMs TOJIyYSHHBIX pPe3yJIbTaTOB, 000CHOBAHHOCTH BHIBOIOB)

5. Onenka oopmiieHUs! IPOEKTa B COOTBETCTBUH C TPEOOBAHUSIMHU, COIEPIKALIUMUCS
B MeToanuecKnX yKa3aHUsX MO BBIIOJHEHUIO KypCcOBOM pabOThl, pa3pabOTaHHbIX U
YTBEPKIECHHBIX Kadeapon

6.3amMedaHus 1O MOATOTOBKE M BBIMOJHEHHUIO KYPCOBOTO IMPOEKTA

7. KypcoBoil mpOeKT COOTBETCTBYET MPEABSIBISIEMBIM TPEOOBAHUSAM U MOXKET ObITh
PEKOMEHI0BAHA K 3alllUTe

8. Ouenka

« » 202 . /

(moamnuch paci@poBKa MOANUCH
PYKOBOJIUTEJISA)



