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Pabouas nporpamMmma JUCHUIUIMHBI pa3padoTaHa B COOTBETCTBUMU C:

- @enepalibHBIM TOCYJAPCTBEHHBIA 00pa30BaTENbHBIN CTaHAAPT BBICHIETO
oOpa3oBaHus — crienuanuTeT no crneuranbHocty 23.05.01 HazeMHble TpaHCTIOPTHO-
TEXHOJIOTUYECKUE CPEJCTBA, YTBEPXKACHHBIM MpUKazoM MUHUCTEPCTBA HAyKU M
BhICIIero oOpa3oBanusi Poccuiickoit @enepanun Ne 935 ot 11 aBrycra 2020 roaa,
3aperucTpupoBaHHbId B MuHtocTe 25 aBrycra 2020 roaa, per. Homep 59433 (nanee —
dI'OC BO).

-y4yeOHBbIM TUIaHOM (O4YHOM, 3a04HOM (popM OOydeHHs) MO CHENUaTbLHOCTH
23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA;

- pabouedl TPOrpaMMoOi JTUCHUTUIMHBI «PEMOHT Ha3eMHBIX TPaHCHIOPTHO-
TEXHOJIOTUYECKUX CPEJICTBY.

ABtrop DenopoB Jlenuc MropeBud, KaHIWIAT TEXHUYECKHUX HAYK, JOIEHT
kadepbl TPAaHCHOPTHO-3HEPTETUYECKUX CUCTEM

(vkazamv QHO, yuenyio cmenens, yuenoe 36anue uiu O0IHCHOCHb)

Meroauueckue  peKOMEHJAluu  OJ0OpeHbl Ha  3acellaHud  Kadeapsl
TPaHCIOPTHO-3HEpreTruueckux cucreM (mporokon Ne 9 ot 22.05.2026 r.).

B Meroanueckux pEeKOMEHIAUUAX M3JI0KEHbl METOJOJOTHS W METOJMKA
MOJITOTOBKU KYpPCOBBIX MPOEKTOB, a TakXke TpeOOBaHUS K UX OPOPMIICHHIO; KPOME
TOT0, OMPEJIEICHbI OCHOBHBIE 00s13aHHOCTU KadeIphl TPAHCIIOPTHO-IHEPTETUIECKIX
CUCTEM M Hay4YHbIX pPYKOBOAMUTENIECH IO pPYKOBOACTBY, JaHbl PEKOMEHIAIUU
CTYJIEHTaM IO UX 3aIHUTE.

Meronuueckre  peKOMEHJIAlUMU  TpeAHa3HAayeHbl Il  PYKOBOJUTENEH
KYPCOBBIX MPOEKTOB, & TAKXKE ISl CTYJIEHTOB BceX (opM 0oOydeHHs] 00yyaroluxcs
o HampaslieHHI0 1o crnenuanbHocTd  23.05.01 Hazemusle TpaHCHOpTHO-
TEXHOJIOTMUECKHEe cpeacTBa B YebOokcapckoM HMHCTUTYTE (¢punmane) MOCKOBCKOIro
HOJIUTEXHUYECKOTO YHUBEPCUTETA.



1. llopsinok BbI0OPA U YTBEPKACHUS TeMbl KypPCOBOI'0 IIPOEKTA
Tema KypcoBoii pabOThI ONpeaessaeTcs 10 HOMEPY CIUCKa B KypHaJe.
OnHa ¥ Ta )K€ TeMa HE MOKET BBIIOJIHATHCA HECKOJIBKUMHU CTYJAEHTaMU OJTHOU
U TOM K€ Tpynnsl. B ciyyae coBmaieHuss HHTEPECOB COAEpKaHUE KypCcOBOM pabOThI
ClIeyeT cOoIJlacoBaThb C IPENojAaBaTeleM JUisi TOro, 4YToObl OOECHEeuUuTh €€
UCIIOJTHEHUE B PAa3HBIX aCIIEKTaX.

2. TemaTnka KypcoBbIX padoT

Temarnka 3aJaHui COOTBETCTBYET HporpaMme Kypca «/leranm mamwuH u
OCHOBBI KOHCTPYHMPOBAHHUS». 3aJaHWE COCTABISETCA TaK, YTOOBI CTYJEHT MOT
OCBOWTH MPOCKTUPOBAHKME HAUOOJBINEr0 YnCia OOIMMX IEMEHTOB MallvH (Tiepead,
COeIMHEHUN, MY(]T, TOIUIUITHUKOB, JIUTHIX, IITAMIIOBAHHBIX, CBAPHBIX, TOUCHBIX U
npyrux aetaneit). [Ipu sTom xkenarenbHO, yTOObI 3a7aHuE ObUIO KOMILJIEKCHBIM, T.€.
coJiepkajio pa3pabOTKy €IWHOr0 MEXaHW3Ma WM MAIllMHBI, a HE Pa3pO3HEHHBIX
y3JI0B U JeTaneid. KoMruiekcHas TeMaTuka MO3BOJIsSeT U3ydaTh BOIPOCHI CUJIOBOM U
KMHEMaTUYECKONH CBSI3M COCTABIISIFONIUX AJIEMEHTOB, a TakKXKe KOMIIOHOBKY JTHX
AIIEMEHTOB B €IMHOM arperare.

B naubonpiieit creneHu STUM TpeOOBAHUSIM YAOBIETBOPSIOT 3aJaHus Ha
IIPOCKTUPOBAHKUE MPUBOJHBIX YCTPOMCTB TPAHCIOPTEPOB, KOHBEUEPOB, CMECUTENIEH,
nuTarened ©W JAPYruxX CpeAcTB MEXaHWU3allMHh, a TakKKe MPUBOIOB CTaHKOB,
TPAHCIIOPTHBIX MaIIMH U T.I. CTyAEHT MOJy4YaeT y KOHCYJIbTaHTa OJHO W3 3aJaHUM,
YTBEPKICHHBIX Kaeapoil.

3aaHue CONEPHKUT:

a) HAMMEHOBAHUE MTPOEKTUPYEMOT0 MEXaHU3Ma ¢ KPAaTKUMU CBEJICHUSIMU O €r0
Ha3HAUYCHUH;

0) MPUHLUMIHAIBHYIO CXEMY MEXaHW3Ma, COIMPOBOXKIAEMYI0 B OTIEIbHBIX
Cllydasix MOSICHAIOMMUMHU QoTorpadusiMu MEXaHU3Ma B 1IEJIOM HJIU €0 y3J0B;

B) JaHHBIC, HEOOXOAUMBIE JJII PAcueTOB MexaHu3Ma (Harpys3ka, CKOpPOCTH,
CPOKH CITY>KOBI U T.I1.);

I) JOINOJIHUTEIbHbIE TEXHUYECKUE YCJIOBHS, COJEpXKAIllMe CBEACHUS O
CEpUIHOCTH MPOU3BOICTBA, rabapuTax, yCIOBUSX pabOThl, OOCITYKUBAHUA U T.1.;

7) yKa3aHUsi O TOM, TJI€ MOXXHO O3HAKOMHTHCS C TMOAOOHON KOHCTPYKITHEH
(ambOOM, atTinac, KypHajbHas CTaThs, KHHUTA, JJA0OPATOpHUs, 11€X, BATPUHBI YePTEKEH
u dortorpadwuii u T.11.);

€) TIEPEYUCIICHUE JIMCTOB MPOEKTa C yKa3aHWEM, YTO Ha HHUX JIOJDKHO OBITH
pa3zpaboTaHo.

[Tpumeuanue: V3181, TOZIEKALINE KOHCTPYKTUBHOW  pa3paloTke,
YCTaHABJIMBAIOTCS KOHCYJBTAHTOM I10CJI€ ACKMU3HOTO MPOCKTUPOBAHUS MEXaHU3Ma B
LEJIOM.

Pa6ota Beinonnsercs Ha 3-4 muctax ¢popmara Al o 'OCT u copepkur:

1. Yeptex obmiero Bujia — 1 JIUCT.

2. Yeprexwu y3m0B — 1-2 nucra.

3. Pabouue yeprexu aeraneit — 1 TuCT.

Hamnpumep, mpoekT npuBoga TpaHCIOPTEPa MOKET BKIIFOUATH:
1. Yeprex obmiero Buga — 1 JUCT.
2. Tlepenaua 3yOuarasi uiu 4epBsiaHas (penykrop) — 1 jmcr.
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Pabouue ueprexu neraneit — 1 nucr.
Pama wnu mmra — 1 nucr.
5. IlpuBonHoi OapabaH WM 3BE3[0YKHU TPAHCIIOPTEPA C BaJOM M OMNOpaMu
WM HeCTaHaapTHast My(dTta, BapuaTop, HaTSHXKHOW POJIMK, IIeMHas repeaayda
U T.IL. — | JHCT.
[Ipumep TtHumoBoro mpoekta AaH Ha ¢ur. 1-6. K mnpoekty mnpumiaraercs

PacUYeTHO-TIOSICHUTEIIbHAS 3aIiCKa.

TeMbl KypcoBOii padoThI:
1. [IpoexkTrpoBaHUEe TPUBOAA JICHTOUYHOI'O TPAHCIIOPTEPA C ABYXCTYIIECHYATHIM
UUJIMHIPUYECKUM peIyKTOpoM (pa3BepHyTas cxema). (BkirouaeT KIMHOPEMEHHYIO
nepeaavy, pacyeT peayKTopa, KOMIOHOBKY).
2. [IpoexTpoBanue NpUBOAA LIETHOTO TPAHCIIOPTEPA C COOCHBIM
JIBYXCTYIEHYAThIM UIUHIPUYECKUM peryKTopoM. (Ocoboe BHUMaHe — pa30uBKe
NEPEIATOYHOr0 YUCIa U YCIOBUSIM CMa3KH).
3. [IpuBO TEHTOUYHOTO KOHBEMEpPA C IBYXCTYIEHYATHIM UTUHIPUIECKUM
PEAYKTOPOM C Pa3/IBOEHHON TUXOXOHOM CTYIEHbI0. (AHAINU3 paclpeaesieHus
MOIITHOCTH U KECTKOCTU KOHCTPYKIIUHN).
4. [TpuBoa ckpeOKOBOrO KOHBEHEPA C UCIIOIB30BAHUEM JIBYXCTYIIEHYATOTO
AJTUHIPUIECKOT0 peykropa u 3yodaToit Mmydtsl. (IIpopadoTka Myt 1
KOMITEHCUPYIOITUX YCTPOUCTB).
5. [IpoexkTupoBanue NpuUBOA C IBYXCTYIIEHYATHIM HJIMHIPUIECKUM
PEAYKTOPOM M LIEMTHOM Mepeaadeit Ha BBIXOJHOM Baily. (Pacuer uenHoi nepegayu u
BEIOOp cTI0Cc00a €€ HATSKCHMUS ).
6. [IpuBOJ TEHTOYHOTO TPAHCTIOPTEPA C KOHUYECKUM PEyKTOPOM (TpsiMO3yOast
nepenava). (OcoOEHHOCTH PEryJIMPOBKU 3alCTUICHUS KOHUUECKUX Tap U YCTAHOBKH
pauaibHO-YIOPHBIX MOJIITUITHUKOB).
7. [IpuBOJ ¢ KOHUUECKO-IIMIIMHAPUUECKUM JIBYXCTYTIEHYAThIM PEIYKTOPOM U
NOJIMKJIIMHOpeMeHHOM nepenaveil. (KommnoHnoBka y3ia, BBIOOp MaTepuanoB C y4ETOM
TEpPMOOOPaOOTKHM).

o

8. [TpuBoA MeMIAIKK ¢ KOHUYECKO-IIMIIMHIPUIECKUM PEAYKTOPOM U (PrIaHIIEeBBIM
coellMHeHueM c arrmnapaTtoM. (Pacuer kopmycHbIX JeTaneil 1 yIjIOTHEHUI BaJia).
9. [IpoexkTupoBaHue NPUBOJA C KOHUYECKUM PEIyKTOPOM U BapUATOPOM

ckopocTu. (BeiOop auanasoHna peryinpoBaHus U KOHCTPYKIUS pa3IBHKHBIX
IIIKMBOB).

10.  IIpuBox JEHTOYHOIO TPAHCIOPTEPA C OJHOCTYNEHYATHIM YEPBIUHBIM
pPEAYKTOpPOM (HHUKHEE pacrnojokeHue yepBska). (TernoBoi pacuer penykropa,
BBIOOp MaTEpHUAJIOB BEHLIA KOJIECA).

11. IIpuBonx aneBaropa ¢ ABYXCTYNEHYATHIM YEPBIYHBIM

peaykropoM. (OcoOeHHOCTH pa3OMBKY MEPEAATOUYHBIX YUCEIT U CMA3KH 3allCTUICHUI).
12.  TlpuBox ¢ 4epBAYHBIM PEIYKTOPOM U BEPXHUM PACIIONIOKCHUEM YSPBSIKA /IS
paboThl B 3ambluIeHHON cpene. (BpiOop ymmoTHeHN U cucTeMa OXJTaKICHHS).

13.  IlpuBox ¢ rmo0ONIHBIM YEPBSYHBIM peayKTOopoM. (PerynupoBka 3anernienus,
YCTaHOBKA MOAIIUITHUKOB C NIPEABAPUTEIBHBIM HATATOM).

14.  IIpoexTupoBaHUE MJIAHETAPHOTO PEAYKTOPA Ul IPUBOJIA TIEPEMELINBAIOIIETO
ycrpoiicTBa. (Pacnpesenenne MOITHOCTH MEX]Ty caTeNInTaMu, BBIOOP Yncen
3yObeB).



15. IIpuBox ¢ BOMHOBBIM PEAYKTOPOM JJisi POOOTOTEXHUYECKOTO

ycTpoiicTBa. (BbIOOp renepaTopa BOJIH M pacyeT rMOKOro KoJjeca).

16. IIpoekTupoBaHHEe IBYXMOTOYHOM HUIMHAPUYECKOHN Niepeiadu (peayKTop €
pa3BOEHUEM MOTOKA MOIIHOCTH). (ObecnieueHrie paBHOMEPHOCTH HArpyKEHUs ¢
MOMOIIBIO YIIPYTUX 3JIEMEHTOB).

17.  IlpuBoj JIGHTOUHOTO KOHBEWEpPA C UCIIOJIb30BAHUEM OTKPBITOMN
IJIOCKOPEMEHHOM Mepejayu U ABYXCTYNeHYaToro peaykropa. (Pacuer mkuBos,
YCTPOMCTBO JJIs1 HATS)KEHUS PEMHS).

18.  IIpoexTupoBaHUe TPEXCKOPOCTHOM KOPOOKHU Mepeiad METANIOPEKYILEro
cranka. (KoHCTpyKIust MexaHu3Ma nepeKiItoueHns, (PUKcaTopbl U OIOKUPOBKH).

19. IlpuBox ¢ KIMHOPEMEHHBIM BapUAaTOPOM M KOHUUYECKUM peaykTopoM. (Pacuer
JMana3oHa PeryJIupoBaHus, KOHCTPYKIUS Pa3BUKHBIX IIKUBOB).

20. KopoOka nepenad co CKOIb3AIIMMU OJIOKaMu IIECTEPEH AJI IPUBOAA

nonay. (Pacuer numneBbpIX COETMHEHU U BBIOOP TEPMOOOPAOOTKU MOABHKHBIX
KOJIEC).

21. IlpuBoaHOWM Bad LENHOTO TPAHCIIOPTEPA CO 3BE30UYKON U CPE3HBIM
npenoxpanuTenbHbIM mtudroM. (Pacuer mtudra, BBIOOP NOAUIMITHUKOB U
MIPOBEPOYHBIN pacyeT Baja).

22. Ban 6apabaHa J€HTOYHOTO TPAaHCIIOPTEPa C ABYMS CTYNHIIAMH U TIABAIOIIEH
omnopoii. (Pacuet cBapHoro 6apadana, BHIOOP MOCAIOK U MITOHOK).

23. IIpoexTupoBaHue y3ja IPUBOJIHOIO Bajia ¢ 3youaToit MypToii u
chepruiecKuMHU TMOAMIUITHUKAMU. (AHAIN3 KOMIIEHCUPYIOIIEH CITOCOOHOCTH MY(PTHI U
MEPEKOCOB).

24.  KOHCTpyMpOBAaHHE JIMTOTO KOPIyca ABYXCTYIIEHYATOr0 [IWIMHAPUIECKOTO
penykropa. (Beibop dhopmbl pedep KECTKOCTH, TUTEUHBIX YKIOHOB, pacueT
(baHUEeBBIX COCTUHEHUN).

25. Pa3paboTka cBapHOU pambl MPUBOJIa ¢ YEPBAUHBIM peaykTopoM. (HazHauenue
JIOIYCKOB Ha MPUCOEAMHUTENbHBIE pa3MEpPbI, PACUET CBAPHBIX IIBOB).

26. KoHcTpynpoBaHue IIUTHI (paMbl) AJI1 MOHTa)Xa MPUBOJIA C KOHUYECKO-
HUIMHAPUYECKUM peayKTopoM. (BeIOOp BBICOTHI, paciofioKeHHE MPUIUBOB U OKOH).
27. Pa3paboTka pabouymnx yepTekei Bajia, 3y0uaToro Kojaeca u KpbIIIKU
HOJIIIMITHUKA JUIsl HMIMHApUYeckoro peaykropa. (IIpocranoBka 1omyckoB, mocaaok
Y IIEPOXOBATOCTH).

28.  KoHcTpynpoBaHue YEpBSIYHOTO KOJieca CO COOPHBIM BEHIIOM (IIEHTP — YyTYH,
BeHell — OpoHn3za). (CocoObl COeTMHEHMSI BEHIIA C IICHTPOM, pacueT PECCOBOM
MOCAJIKH).

29. IlpoekTupoBaHue OBICTPOXOAHOTO Baja-IIECTEPHU KOHUUECKOTO

peaykropa. (BeiOOp TeXHOJIOrMU U3rOTOBJIEHHUS, PACYET HA BHIHOCIUBOCTD).

30. HccnenoBanue BIusHUS pa3OUBKHU OOIIETro MEPEAATOYHOrO YKCIa Ha Maccy U
rabapuThl IBYXCTYIIEHYATOTO COOCHOTO peyKTopa. (DJIeMEHThI HayYHO-
UCCJIeI0BATENbCKON pabOThl: BApUATUBHBIN pPacUeT U CPAaBHEHHUE HECKOJIbKHUX
BapUAHTOB).



3. CTpyKTypa M coiep:KaHMe KYPCOBOI0 MPOEKTa

KypcoBas pabota qo/KHA 0TBEUATH CJICIYIOMIMM TPeOOBAHUSM K CTPYKTYpE:

— BBEJICHUE;

— OCHOBHAas 4acTh,

— 3aKJIIOYCHUE;

— CIIUCOK UCTIOIh30BAHHOM JIUTEPATYPHI.

B pabote MOryT OBITH IPUIIOKEHUS.

Bo BBegeHun o0cyxkmaercst OCTaHOBKA 3a71a4uM, 00CYK1aeTCs HEOOXOUMOCTh
BbIOOpAa TOM WM HWHOW CXEMbl TMepepadOTKH  ChIpbs, HEOOXOJMMbIC
MOITOTOBUTEIILHBIE MEPOTIPHUSITHS.

Bo BTOpO# WacTh paccMaTpHUBAaeTCsl XapaKTEPUCTUKA ChIPbs, (DPaKLIMOHHBIN
COCTaB, BO3MOXXHOCTH TIOJIyY€HHS M3 OTOTO CBIPhSl PA3IMYHBIX MPOIYKTOB U
XapaKTePUCTHKA 3TUX MPOTYKTOB.

B gactu moAroToBku ChIPhS K TepepaboTke HEOOXOAMMO Y4YECTh HajJuuue B
HEM BOJBI, COJICH, MpUMECEH W TPEeJIOKUTh BapPHAHTHI TMOATOTOBKH, OCYIIKH,
OYHUCTKH.

B dactu BpIOOpa MeTO/la yKa3aTh Ha XapakTEPUCTHUKW METOJa, Ha3HaueHUE,
oOIIMe CBEICHUs O TMPOIIECCe, €ro XMMU3ME, MapamMeTpax, ONTUMAIbHBIX YCIOBUSAX
MPOTEKaHMs, C MAKCUMAJIBHBIM BBIXOJIOM IEJIEBBIX MPOIYKTOB, MPOJIOIKUTEIBHOCTh
HaX0XKJIEHUS B PEAKIMOHHOHN 30HE, 00BEMHAas CKOpPOCTh IPOLECCa, ONTUMAIbHOE
COOTHOLIeHHE peareHToB. Eciu mporeccsl — KaTaluTUYeCKue, TO CIeAyeT yKas3aTb
KaTaiu3aToOPhl U yCIIOBUS UX MAaKCHUMAJIBHOTO UCITOJIH30BAHUS U PETCHEPAIUH.

B pasmene mo oOCHOBaM TEXHOJIOTMM TMpollecca YyKa3aThb COCTaB U
NPUHLUIUATBHYI0O CXEMy YCTAHOBKM, OCHOBHYIO ammapatypy H© yCIOBHUS
IKCIUTyaTaIlMi YCTAaHOBOK, TapaMeTPhl IPOIECCOB.

IHopsinok opopMiieHUs1 KYpCOBOM PadoOThI

KypcoBast paboTa BBITIONHSETCS Ha KOMIIBIOTEPE HAa CTaHIAAPTHBIX JUcCTax A4.
TekcT nmevaraeTcss Ha OAHOM CTOpoHE nKcTa. Ha cTpaHulle JOJKHO pacmosiaraTbes
28-30 crpok. MexaycTpouHblii muaTepBai — 1,5, mpudrt texkcra — 14 (Times New
Roman), B Ttadummax - 12, B moacTrpounbix cHockax -10. Tekct mneuaraercs
CTpOYHBIMM OyKBaMU (KpOME€ 3arjiaBHBIX), BBIPDABHHUBACTCS IO MIUPUHE C
MCIIOJIb30BaHUEM NEPEHOCOB CJIOB. Ha TUTYNBHOM JIMCTE HAMMKUCh: KypcoBasi paboTa
nevatarotcs 18 mpudrom. [loguepkrBanue CI0B U BBIJCICHHE UX KypPCUBOM BHYTPHU
caMoi paboThl He JormyckaeTcsi. OIHAKO 3arojIOBKHU U MO/13ar0JIOBKU MPU NeYaTaHUU
TEKCTa MHUCbMEHHOW padOThl BBIIEISIOTCS MOMYKUPHBIM MIPUPTOM. AO3alHbINA
OTCTYII JIOJKEH COOTBETCTBOBATH 1,25 ¢M 1 ObITh OJJMHAKOBBIM IO BCE padoTe.

OpueHTUPOBOYHBIN 00BEM KypcoBOil paboThl coctaBiser 30-50 crpanuu. B
JAHHBIA 00BEM HE BXOST MPUIIOKEHHUS U CIIUCOK MCIOIB30BaHHBIX UCTOYHUKOB. [10
COTJIACOBAHMIO C TIpernogaBaresieM 00bEM paboThl MOXKET OBITh YBEJIMUCH.

Crpanulilbl, Ha KOTOPBIX M3JIAraeTcsl TEKCT, AOJKHBI UMETh MoJis: Jiepoe -30
MM, nipaBoe - 10 MM, BepxHee - 20 MM, HIKHee - 20 MM.

B Tekcre pabotel «BBeneHue», Ha3BaHuEe TJaB, «3akitoueHue» u «CHHCOK
MCIIOJIb30BaHHOM JIUTEPATYPHD) MEYATAOTCA (HAUUHAKOTCS) C HOBOW CTPAHHUIIBIL.

PacctosstHue Mexay 3arojloBKOM U MOJ3arojlOBKOM, 3arojOBKOM U
MOCJIEAYIOMIMM TEKCTOM, MO/13ar0JIOBKOM U MPEAbLIYIIUM TEKCTOM OTAEINSIIOT ABYyMS



MOJYTOPHBIMU ~ MEXKCTPOUYHBIMH HMHTEpBajIaMU, a MEXIy I[OJ3arojJOBKOM U
MOCJICAYIOIIUM TEKCTOM - OJHUM IMOJTYTOPHBIM MEKCTPOYHBIM UHTEPBAJIOM.

['maBbl MUCBMEHHBIX PAa0OT HYMEPYIOTCS apaOCKUMHM LUdpaMU U JOJIKHBI
HAYMHATHCS C HOBOM CTpaHuIlkI (Jiucta). HoMep riaBel cocTout u3 uncia: 1, 2 u T.1.

3arosoBku (ITOA3aroJIOBKU) pacrojiaraloTcsl EHTPUPOBAHHBIM (ITOCEpEIUHE
TEKCTa) CIIOCOOOM.

CTpanuubl NHCHbMEHHBIX PadoT AOJKHbBI UMEThb CKBO3HYI0 HYMepAaLUIO
apabckumu nuppamm no Bcemy Tekcty. Homep cTpaHunbl mpocTaBiasilOT B
NPaBOM BePXHEM YIJIy MOJsl CTPaHUIbI 0e3 TOYKH B KOHUe. [lepBoil cTpaHuueit
MACBMEHHON paboOThI SIBISETCS TUTYJIbHBIM nHCT. OH He Hymepyercsa. B pabore
BTOPOM CTPAHULIEH SIBIIIETCS COJICPIKAHUE.

TUTyNbHBIN JIUCT AOJKEH COAEPKATh HAMMEHOBAaHWE Y4YEOHOTO 3aBEJCHUS,
dbopmbl 00yueHus, 0003HaUECHUE XapakTepa paboThl (KypcoBas), ee Temy, (pamMuiuio,
UMsI, OTYECTBO BBINOJHUBIIETO €€ CTYJACHTa, HOMEpP Kypca U TPYHIbl, YYEHYIO
CTEINEHb, TOJDKHOCTh WJIM YYEHOE 3BaHUE HAYYHOTO PYKOBOAMUTENS, €ro (haMuinio U
uHuLManel, rpapel «Jlata cmaum», «Jomyctutrh Kk 3amure», «Jlata 3amuTe,
«O1eHKay, MECTO U I'oJl HalMCaHusl paboThI.

OrnaBnieHue paboThl, KOTOpOE CIEAYET IMOCHEe TUTYJIbHOTO JIUCTA, AOJKHO
coJlep>KaTh Ha3BaHUS JIEMEHTOB CTPYKTYphl pabOThl U HOMEpa JIUCTOB, C KOTOPBIX
OHU HAYMHAIOTCSI.

[Ipy ucnonb30BaHUM JUTEPATYpPbl W LUTUPOBAHUU OTHAEIBbHBIX HAYYHBIX
MOJIOKEHUN CTYJCHT 00s3aH OCYIIECTBIATh B CHOCKaxX CCBUIKM Ha aBTOPOB U
WCTOYHUKH, OTKyJa OH 3aUMCTBYeT Marepuan ((pamMuins W HWHHUIHAAIBI aBTOPA,
Ha3BaHWE pabOThl, MECTO W TOJ W3aHUS, KOHKpPETHAs CTPaHWIA, OTKyJa
3aMMCTBOBaHa 1uTara). Ilpy »TOM UUTHPOBAHWE JOMYCKAETCS TOJBKO B
OTPAaHUYEHHOM OObEME, OINpaBJAHHOM IEJIbI0 IUTUPOBaHMS (711 OOOCHOBAHUS
aKTyaJbHOCTH paccMaTpUBAEMOIr0 BOMPOCA; AEMOHCTpAIlMU Pa3JIMYHBIX B3TJISJIOB,
CYIIECTBYIOIIMX B HayKe MO MpoOjeMaM TEMBbI, MOITBEPKICHUS WJIA OITPOBEPIKEHUS
BBIJIBUTAEMBIX CTYJACHTOM TE3UCOB H T.II.).

[IpssMoe nMTHpPOBaAHME B TEKCTE 00s3aTeNbHO O(OPMIISIETCS C TMOMOIIBIO
KaBblueK. B ciyuyae OyKBaqbHOTO BOCIPOM3BEIEHUS IMOJOKEHUN HAy4YHBIX TPYIOB
0e3 yka3zaHMS Ha WX Ha3BaHUS U AaBTOPOB KypcoBas paboTa K 3allure He
JIOTTy CKaeTCsl.

Marepuan B CHUCKE HMCHOJIb30BAHHOW JUTEPATyphbl CIENYyEeT CrpyNIIUPOBATH
ciemyronM odpasom. Jlurepatypa B aipaBUTHOM MOPSIKE 1O (pamMuIAsIM aBTOPOB.
CchbUIKM TOMKHBI COEpKaTh (paMUJIMIO M WHUIMAJIBI aBTOPa, OCHOBHOE 3ariiaBue,
CBEJICHUSI K HEMYy OTHOCSIIHECS, CBEICHHUS 00 U3IaHUH, MECTO HU3JaHusi,
U3/1aTeNIbCTBO, JaTy W3JaHusl U 00beM (HaMMEHOBaHUE MEPHUOJIUYECKOTO H3JaHUs,
roJl U HOMEp BBITYCKa).

B crniucke Mcmofib30BaHHBIX MCTOYHUKOB JOJDKHBI OBITh YKa3aHbl TOJBKO TE
MaTepualibl, Ha KOTOPbIe UMEETCS CChUIKa (CHOCKA) B padoTe.

Eciu B KkypcoBoii paboTe HMEIOTCS NPUIOXKEHHS, HX HEOO0XOIUMO
MIPOHYMEPOBATh.

Bce nucThl KypcoBoit paboThl JOJIKHBI ObITH MPOHYMEPOBAHBI.

Hywmeparus ctpanuil B KypcoBoil paboTe JoJKHA ObITh CIulomHoi. CTyaeHT
OTBEYAET 32 TPAMOTHOCTH U aKKYPaTHOCTHh O(DOPMIICHHS KypCOBOM paOOTHI.



Hanuune rpamMmmarnueckux, opporpauyeckux M IyHKTYaMOHHBIX OLIIMOOK
aubo  HeOpexxHoe  odopmiieHHME  PadOThl  MOXKET  MOCIYXUTb  HPUYHUHOU
HEYI0BJIETBOPUTEIbHOMN OLIEHKU pa0OTHI.

[ToacTpouHblE CHOCKHM CO CChUIKAMH Ha MCIOJb30BAHHBIE UCTOYHUKH JTOJIKHBI
UMETH CIUIOLIHYIO HyMEPALIHIO.

IHopsinok nmpeacTaB/ieHUs1 KYPCOBOM padoThI HA 3aIIUTY

KypcoBass pabora, moAroToBlieHHas CTYJEHTOM B OKOHYATElIbHOH (opme,
JOJDKEH OBITh TPEACTaBIICHA JEJIONMPOU3BOAUTEN0 Kadeapsl B  CIEAYIOIIEM
KOMILJIEKTE:

B IUCbMEHHOM (popMe B MPOIIMTOM, CKPEIVICHHOM BUe — 1 IK3eMIuIsAp;

B JJIEKTPOHHOI ¢opMe NOCPeICTBOM HANPABJIECHUSI HA JJIEKTPOHHBIN
nouroBbii afapec kapeapsl TIC ttm@chebpolytech.ru — 1 ax3emnisp.

HenonpousBoautens kadeapsl MOCHE peructparuu Qgakra W JaThl clladu
KypCOBOM paboThI MepesaeT ee sl MPOBEPKU HAYYHBIM PYKOBOJAUTEIIEM.

[lepenaua kypcoBod paOOThI B DJIEKTPOHHOU ¢dopmMe MOXKeT ObITh
OCYILIECTBJICHA ITyTEM HAMpABJICHUS €€ CTYJACHTOM HEINOCPEJACTBCHHO HAyYHOMY
PYKOBOJUTEIIO MO 3JEKTPOHHOM MOYTE.

[Tocne moctymeHus: KypcoBoi paboThl Ha KadeApy Hay4dHbIH PYKOBOJIUTENb
MpoBEpSiET €€ B TeueHUe |4 KalleHJapHbIX JHEH C MOMEHTa MOCTYIUICHHS Ha
Kadeapy, mociae 4ero BO3BpaIIaeT €€ JACIONPOU3BOAUTENI0 CO CBOMM OT3bIBOM. B
OT3bIBE YKA3bIBAIOTCS CIAEAYIOUINE MTOJIO0KECHUS:

— HaMMEHOBaHHE Y4eOHOTO 3aBeieHus, Kadenprl, HopmMbl 00yUEHUS;

— o003HaueHHe XxapakTepa paboThl (KypcoBasi), €€ TEMY;

— (aMuiIno, UMs, OTYECTBO BBHIMIOJIHUBIIETO €€ CTYJIEHTa, HOMEpP Kypca U
IPYIIIbL;

— YYEHYIO CTEINEHb, IOJHDKHOCTh WM YYEHOE 3BaHUE HAYYHOT'O PYKOBOJUTEIIS,
ero (pamMuInIo U UHUITUATIBI;

— COOTBETCTBHE IPEACTaBIECHHOI'O KypPCOBOTO MPOEKTa OOIHUM TPEOOBAHUSM,
YKa3aHHBIM B paszene 1 HacTodamux MeToquyeckux peKOMeHAauu;

— COOTBETCTBHE CTPYKTYpPhl KYpCOBOTO MPOEKTa TpeOOBaHUSM, YKa3aHHBIM B
pazzaene 3 HacTosmuX MeTonuecKuX peKOMEH Ialui;

— COOTBETCTBHE OPOPMIICHHUSI KYPCOBOTO MTPOEKTa TPEOOBAHUSIM, YKAa3aHHBIM B
pazzaene 4 HacToAmKnX MeToAMYECKUX PeKOMEHJAIIHI;

- yKa3aHWE HAa UMEIOIINECS B KypCOBOM MPOEKTE HEAOCTaTKH (Kak 1mo ¢gopme,
TaK | 1O COJICPKaHMI0 PAaOOTHI), HE MPETSITCTBYOIIHNE TOMYCKY MPOEKTa K 3aIlHTE;

— BBIBOJI O BO3MO>KHOCTH JIOIyCKa KypCOBOM pabOTHI K 3alIUTE;

— BOMPOCHI K 3aIUTE;

— npeasaraeMasi hopma U J1ata 3aluuThl KypcoBOM paboThl (ycTHas (OYHas WIH
JTUCTAaHIIMOHHASA).

B cnyuae ecnu mocraBiieHHbIE HAayYHBIM PYKOBOJUTENIEM BOIPOCHI HE SICHBI
CTYIEHTY, OH BIpPAaB€ YTOYHUTh HX Yy HAYYHOIO PYKOBOJMTENS JHYHO WIIH
JUCTAaHIIMOHHO Y€pe3 AJIEKTPOHHYIO MOUTY.

B cnyuae ¢opmynupoBaHHS ~HAy4YHBIM ~ PYKOBOJMTENEM BBIBOJA O
HEBO3MOKHOCTH JIOMyCKa KYpCOBOM palOTHI K 3alUTe, KypcoBas padoTa MOJJICKUT
MOATOTOBKE 3aHOBO C YYETOM 3aMEUaHMil, YKa3aHHbIX HAYYHBIM PYKOBOJUTEJIEM, U
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MMOBTOPHOMY NPEACTABJICHUIO HA 3AIIUTY B MOPSAKE, NPEAYCMOTPEHHOM pa3/ieiiaMu
3-5, TOMy )€ HAyYHOMY PYKOBOJIUTEIIIO.

IHopsaok 3a1IMTBI KypPCcOBOil padoThI

3ammra KypcOBOIO TMPOEKTAa MOXET NPOBOJUTHCS TOJBKO HAYYHOMY
PYKOBOJIUTEITIO.

3amura KypcoBoil pabOThl MPOBOAUTCS B (popMe, YCTAHOBJICHHOW HAYYHBIM
pykoBoautTeneM. Takxe C coriacus HayyHOrO pPYKOBOJMUTENS WIM 10 €ro
MPEIJIOKEHHUIO, BBIPAKEHHOMY B OT3BIBE, BO3MOJKHA 3aIllUTa KypcOBOW pabOTHI B
dbopme noknama Ha KOH(MEPEHIMH WIM WHOM HAyYHOM WJIM HAyYHO-TIPAKTUYECKOM
MepOnpUsATAU (IIPU HAJIMYMU TAKOTO MEPOIPHUATHS B CPOKH, YCTAHOBJICHHBIC JIS
JIOTTyCKa K CeCCUu), Ui B (hopMe JOKJIaaa Ha CTyACHUECKON HaydYHOU KOH(EpEeHIIHH.
B oatomM cimywae BO3MOXKHA PpPEKOMEHZAUMs HAYYHOTO PYKOBOIMTENSA K
OITyOJIMKOBAHUIO T€3UCOB BBICTYILJICHUSI.

[Ipu yctHOM (hopMe 3aiuThl KypcOBOM pabOThl CTYACHT JOJKEH MOATOTOBUTH
OTBETHI HA BOITPOCHI, IOCTABJICHHBIE EMY HAYUYHBIM PYKOBOJIUTEJIEM B OT3BIBE.

HayuHb1il pykoBOguTENL BOPABE M0 CBOEMY YCMOTPEHMIO 3a1aBaTh CTYACHTY
JOTIOJIHUTENIbHBIE BOMPOCHI JJIsI IPOBEPKU YPOBHS M KauyecTBa OCBOCHUS WM 3HAHUM
Mo TeMe KypcoBOM paboThl, a Takke JJig JONOJHHUTEIbHOW TPOBEPKU
CaMOCTOSATEILHOCTH BBITIOJIHEHUSI KYPCOBOU pabOTHI.

[To wtoram 3amUThl HAYYHBIA PYKOBOJUTENb OMPEAEISET, MOXKET JIH OBITh
3aIlyTa 3a4TeHa, WK TPeOyeTCs MOBTOPHAS 3aIlUTa.

[To uroram nepBoHayaIbHON WM (B ClIydae €€ HEyJaud) MOBTOPHOM 3allUThI
KypCOBOW pabOThl HAy4YHBII PYKOBOAMUTENb CTaBUT OTMETKY O 3allUTe KypCOBOM
paboThI B 324ETHOM KHM)KKE CTYJIEHTa, B BEIOMOCTH U HA TUTYJIbHOM JIUCTE PAOOTHI.

Ilocne 3amUTHI, OT3BIB M KYPCOBasi PadOThI MOAJIECKUT CKAHUPOBAHUIO
CaMMM  CTYACGHTOM M 3aJMBKe B  JJCKTPOHHYW0 HH(POPMALMOHHO-
oOpasoBareqibHyl0  cpeay (DJexkTpoHHoe mnoprdoamno) UYebdokcapckoro
HHCTUTYTA (puamuana) MoOCKOBCKOro MOJUTEXHHYECKOr0 YHHBEPCUTETA II0
aapecy http://students.polytech21.ru/login.php, nmocne yero padora B MMCbMEHHOM
dbopme mnepenaroTcs CTYACHTOM JIEJONPOU3BOIUTENIO IS XpaHEHUST B apXHUBE
Ounuarna.

IlepeyeHb OCHOBHOWH M JONOJHHUTEJIbHOW Y4eOHOH JIMTEpPaTypBHI,
He00XO0MMOI1 1JIsl HAITUCAHUSA KYPCOBOI'0O NMPOEKTAa
OcHosHas aumepamypa

1. NBanoB, M.H. Jeranu wMamuH : yueOHuk juisi By3oB/ M. H. lBaHoB,
B. A. ®unorenoB. — 16-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiir,
2026. — 457 c. — (Boicuiee oopazoBanue). — ISBN 978-5-534-12191-9. — Texker :
anekTpoHHBIN // OOpazoBarenbHass 1uiatdhopma IOpaitit [caiit]. — URL:
https://urait.ru/bcode/598405.

2. JleTaii MallMH U OCHOBBI KOHCTPYHMPOBAaHUS : Y4EOHUK U TPAKTUKYM JJIst
By30B / moja penakmuedr E. A. Camoiinora, B. B. [I)xamas. — 3-e uza., nepepad. u
non. —  Mockpa : UsmarenbctBo  FOpaiit, 2026.— 405c.— (Briciiee
ooOpazoBanue). — ISBN 978-5-534-17741-1. — Tekcr : DdJNEKTPOHHBIH //
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O6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585880.
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[Ipunoxenue 4
OT3bIB
HAa KYPCOBYIO padory
CryaeHrt
Kypc , Tpynmna , (¢popmsbI 00ydyeHust
HanpagJ/ienne moaroToBKM

HanpagJjenHocTs (Hpo¢huiIb) NPOrpaMmsl

JAucouniauna

HaunMmeHoBaHue TeMbl

PykoBoaurenn

1. IIpencraBieHHasi padoTa COCTOMUT HU3: BBEACHUS, TJIaB OCHOBHOM 4YacTH, 3aKJIFOUECHUS W
CITUCKA HCIIOJIb30BAaHHOM JTUTEPATyPhI
2. OueHKa KayecTBa BbIMOJIHEHMA KypPCOBOro NpoeKTa

Ouenka
Ne K (mo 5
n/n PHTCPHH OUCHICH -0a1abHO

i mkaJe)

2.1. | AKTyalbHOCTb TEMAaTHKH IIPOEKTA

2.2. | JIorTM4HOCTh M CTPYKTYpHUPOBAHHOCTh MPOEKTa

23 CaMOoCTOATENNbHOCTD U3JI0XKEHHS U 0000IIIeHNs MaTepualia, HHTEepIpeTalun
’ MOJIY4YEHHBIX PE3YJIBTATOB, 000CHOBAHHOCTH BHIBOAOB

XapakTepuCTHKA UCITOIB30BAaHUS B POCKTE UCCIIEAOBATEILCKOTO HHCTPYMEHTAPUS
2.4 | (anamu3a, CHHTE3a, CTATUCTHKO-MAaTEMaTHIECKON METOIOJIOTHH, TTAKETOB
NPUKIaTHBIX TPOTPaMM H T.I1.)

KauecTBo mpoBefieHHOTO HccienoBanus (IIOJHOTa 0030pa HCTOYHUKOB,
2.5 | 000CHOBaHHOCTH THUITOTE3, BEIOPAHHBIX METOJIOB UCCIICIOBAHUS U TAHHBIX IS
aHajM3a)

P €3yJIbTAThI IIPOCKTA (HOBI/IBHa, TCOPCTUYICCKAs U NPAKTUICCKAsd 3HAYUMOCTb U

2.6
MIPUMEHUMOCTB )
27 KauectBo opopmieHus npoekra (0OIIHil YPOBEHh TPAMOTHOCTH, CTHIIL U3JI0KEHHS,
"7 | KauecTBO WLTIOCTPAIIUIA, COOTBETCTBHE TPEOOBAHUSIM 1O OPOPMIICHHIO)
)8 Onenka ohopMIIeHHSI TPOEKTa B COOTBETCTBUH C TPEOOBAHUSIMH, COACPIKAILIUMHUCS B
’ MeToaudecKkrx yKa3aHHUAX 10 BHITTOITHEHUIO KYPCOBOTO MPOEKTa
9 Hcnonp3oBaHne B MPOEKTE COOTBETCTBYIOIINX HATIPABICHUIO HCCIIEIOBAHUS

HNCTOYHUKOB JIUTCPATYPhI, PC3YJIbTATOB HAYUHBLIX I/ICCJ'ICI[OBaHI/Iﬁ

PexoMenayemasi oneHKa 3a mpoeKT (He 00s3aTeNIbHO cpeiHee apu(MEeTHIecKoe U3
JAHHBIX OIICHOK)




3. 3ameuanust mo MOJATrOTOBKE U BBINMMOJIHEHUIO KYPCOBOI'0 MIPOECKTaA

4. KypcoBoii IpoeKT cOOTBETCTBYET (He COOTBETCTBYET) NpelbsiB/isieMbIM TPeOOBAHUAM,
KOMIIETEHU MU c(hopMHPOBaHBI (He chopMUPOBaHbI), 32CTYKMBAET (He 3aCHYKMBAET) MOJ0KUTETbHON
OLleHKH M MO:KeT (He MoskeT) ObITh JONYIIeHa K 3aluTe (Hy>KHOE IO JYePKHYTh)

5. lonosiHMTEIbHbIe KOMMEHTAPUM K IPOEKTY

« « 202 T

(moaNMCHh PYyKOBOJHUTEIS)



IIpumep HanucaHusl KypcoBoii padoThI
I. O0mue ykazanusi ¥ KHHEMATHYECKHUI pacyeT NpuBoaa
1.1. Hean u 3axa4u NPOEKTHPOBAHUSA

[Ipoext no kypcy «Jleraqn MamMH U OCHOBBI KOHCTPYMPOBAHMSD) SIBIISETCS JUISL CTYJEHTA
HEepBOM  CaMOCTOATENBHOM  PacyeTHO-KOHCTPYKTOPCKOW  paboTOM MO  M3Y4YEHHIO  OCHOB
IIPOEKTHPOBAHUS MAIIMH U MEXaHU3MOB.

OcCHOBHBIMU 3a7ja4aMH KypPCOBOT'O TIPOEKTA SIBJISIFOTCS:

- O3HAKOMJICHUE C HAyYHO-TEXHUYECKON JIUTEPATYPOH 110 TEME KYpPCOBOIO IPOEKTA;

- U3YYCHHE U3BECTHBIX KOHCTPYKLMM aHAJOTMYHBIX MAIIMH M MEXaHU3MOB C aHAIU30M HX
JIOCTOMHCTB U HEJIOCTaTKOB;

- BBIOOp Hambosiee MPOCTOro BapUaHTa KOHCTPYKLUU C YYETOM TpeOOBaHMM TEXHUYECKOro
3a/1aHMs Ha TPOEKT;

- BBINOJHEHUE HEOOXOJMMBIX pAacyeTOB C LEJIbI0 OOECNEUeHUs 3aJaHHBIX TEXHMUYECKUX
XapaKTEePUCTUK NMPOEKTUPYEMOI'0 YCTPONCTBA;

- BBIOOpD MaTepHalioB M HEOOXOAMMOM TOYHOCTH W3TOTOBICHMUSA JeTaleil M  y3J0B
IPOEKTHPYEMOTO YCTPONCTBA, IIEPOXOBATOCTH MOBEPXHOCTEN, HEOOXOAUMBIX JIOIYCKOB U MOCAJIOK,
JIOITYCKOB U PACIIOJIOKEHUS;

- BBINOJIHEHHE TpagHUUECKON YacTh KypPCOBOTO MPOEKTa B COOTBETCTBUU C TPEOOBAHHUSIMHU
cranaaproB ECKJ/I;

- COCTaBJIEHHE HEOOXOUMBIX OMMCAHUN U MOSICHEHUH K KYpCOBOMY ITPOEKTHPOBAHUIO;

- OBJAQJCHHME TpPU KOHCTPYMPOBAHMM COBPEMEHHOW BBIYUCIUTEIBHON TEXHUKOM U
KOMITBIOTEPHOU rpapuKOi.

Ha »310#l paboTe CTyAeHT Y4YUTCS NPOEKTUPOBaTh JeTald W Yy3/bl MalluH OOILEero
HA3HAu€HUs, MOIy4daeT HABBIKM MPAKTUYECKOTO HCHOJIb30BaHMS 3HAHWM, NPUOOPETEHHBIX IPHU
U3yYeHUH (PU3MKO-MATeMaTU4eCKUX M OOIIETEeXHUYECKUX TUCHMIUIMH (MAaTeMaTHUKH, MEXaHUKH,
COIMPOTHUBIICHUS] MaTrepualioB, TEOPUM MEXAaHU3MOB M MAIllMH, TEXHOJOTUU KOHCTPYKIIMOHHBIX
MaTepuasoB, JAOMYCKOB U TEXHHUYECKHUX HM3MEPEHMH, YepyeHMs, OCHOB KOHCTPYMPOBAHHS WU [p.),
00y4yaeTcsi COCTABJIEHUIO PACUETHO-NOSICHUTEIbHON 3alMCKU M 3alUTE€ CBOErO IMPOEKTa Mepen
KOMMCCHE.

[Ipu BBINONHEHUU MPOEKTa MO Kypcy «/leTanu MalmmH M OCHOB KOHCTPYHMPOBaHUS», Kak
HEPBOro MPOEKTa, 0COOEHHO BAYKHO, YTOOBI CTYAEHT OCBOWJI OIBIT POEKTUPOBAHNUS, HAKOTIICHHBIH
B MalIMHOCTpOeHuu U oTpakeHHbI B 'OCTax, HopMaisax, peKOMEHJaUsgX U Ip.

3HaHUA ¥ ONIBIT, IPUOOPETEHHBIE CTYACHTOM IPU 3TOM MPOECKTUPOBAHUM, SBISIOTCA Oa3oi
JUISL €70 JajibHeHIIel KOHCTPYKTOPCKOM padoThl, @ TAaKXKe JJIs1 BHIIIOJHEHUS! KyPCOBBIX IPOEKTOB I10
CHEIUAJIBHBIM TUCHUIUIMHAM U JIAIIJIOMHOTO ITPOEKTA.

II. CamocTosiTeibHAsA padoTa CTYIEHTA U KOHCYJIbTAIMU NPenoaaBareJisi

[Ipu pa3paboTke MpoeKTa CTYACHT TOJDKEH MPOSIBISATH MAaKCHMyM CaMOCTOSTEIBHOCTH U
TBOPYECKOW WHUIIMATHBBI B YaCTH BBIOOpA BApHMAHTOB KOHCTPYKIIMH, €€ pacuera, TpaduuecKoro
odopMIICHHUS U T.II.

dororpadur, KOHCTPYKTHBHBIE CXEMbI M THUIIOBBIC KOHCTPYKIIUM HE  JIOJKHBI
paccMaTpuBaThCsl Kak HEM3MEHSIEMbIE 00pasiibl, MOICKAIIUE CIICIOMY KOTTMPOBAHUIO, OHU JIHIIh
MOMOTAIOT CTYJCHTY OCBOHWTH OIBIT MPOCKTHPOBAHHUS M HA OCHOBE ITOTO ONBITA CO37aTh CBOKO
KOHCTPYKIIHIO, YIOBJICTBOPSIONIYIO TPEOOBAHHSM 33 JaHHUS.

Toneko camocmosmenvHo U MBOPYECKU padbOmMarowutl CmyoeHm moxcem npuoobpecmu
2nyOoKUe 3HAHUSL U ONbIM NPOESKMUPOBAHUS U XOPOULO 3AUiUMUMb C8OUL NPOEKM.

CaMocrosiTenbHasi paboTa CTYICHTa HaJ MPOEKTOM CHCTEMATHYECKH KOHTPOJHPYETCS W
HAIpaBIISIETCS TPENOAaBaTeNIeM-KOHCYIbTaHTOM. CTYIEHT JOJDKEH SBISATHCS Ha KOHCYJBTAIUIO,
uMesi Tipu cebe 4eTko oOpMIICHHOE 3aJJaHUEe Ha MPOCKT W BCE BBIMOJIHCHHBIC UM PACUCTHBIC W
rpaduueckue padboTel. KoHcyribmayuu npogoosmesi moibko HA OCHO8e padomvl, CAMOCHOAMENbHO
gbinoaHenHou cmyoenmom. KOHCYTBTaHT MpoBepseT padoTy CTYACHTa, TIOMOTaeT eMy pa3o0paThCs
B HESICHBIX BOTPOCAX, AT COBETH M YKa3aHUs MO YIYYIICHHIO KOHCTPYKIIUH, IO TpapruecKoMy
0 OPMIICHHUIO YEPTEKEH, a TAKKE YTBEPXKIAeT 3aKOHUCHHBIC TAITBl TIPOSCKTUPOBAHUSI.



Kputnueckuii paz6op paboThl cTyeHTa Ha KOHCYJIBTAIlMd TIOMOTAeT €My OCBOUTH METOTUKY
Y OIIBIT POEKTHPOBAHMSL.

JUia paciimpeHusi TEXHUUECKOTO0 Kpyro3opa CTYAEHT JIOJKEH MHTEPECOBATHCS MPOEKTaMu
CBOMX TOBApHILEH, a TAKXKe CIYLIaTh KOHCYJABTALMH 110 3TUM IpoekTaM. KoHCynbTanus no npoekry
npoBoautcs B niepuon ¢ 7/11 mo 7/V, no pacnmcanurio kadenapel. CTyIeHTBI, He BBITOJIHUBIINE WU
HE 3aKOHUYMBIINME MPOEKT B YKAa3aHHBIM CPOK, JUIIAIOTCS IJIAHOBOW KOHCYJIBTAllMU M 3aLUILIAIOT
CBOM MPOEKT Nepe]] CelNaaIbHOW KOMUCCUEH MM BBIOJIHSIOT (3aKaHYMBAIOT) MPOEKT B OOBIYHOM
HOPSIZIKE B CIIEAYIOIIEM CEMECTpe.

II1. DTanbl NPOEKTHPOBAHNS M CPOKH BHINIOJHEHUS MPOEKTA
1. OcHoBHbIE 3Tanbl Pa3pad0TKH KOHCTPYKTOPCKOI TOKYMEHTALMHU

B cootBerctBun ¢ 'OCT 2.103-68 «Craguu pa3paOOTKH» MPEIyCMOTPEHBI CIIETYIOIINE
ATambl pa3pabOTKU KOHCTPYKTOPCKOM TOKyMEHTAIUU:

- TEXHUUYECKOE MPEITIOKEHHE;

- CKU3HBIN TIPOEKT;

- TEXHUYECKUI MPOEKT;

- pabouast KOHCTPYKTOpPCKasi IOKyMEHTaIlHsI.

OrpaHn4eHHOCTb BPEMEHH, KOTOPOE OTBOJIUTCS HAa BBIIOJHEHHE KypCOBOIO MPOEKTa, HE
MO3BOJISIET peaan30BaTh nporecc pa3padotku B coorBeTcTBHHM ¢ ['OCT 2.103-68. ITpu kypcoBoM
IIPOEKTUPOBAHUHU MTPUXOJUTCS OTAENIbHBIE 3TAIbl IPOEKTUPOBAHUS COBMEIIATh U COKpAIllaTh 00beM
pa3pabaTbsiBaeMOil TOKyMEHTaI1H.

Ha ocHOBaHMM 3CKH3HOTO MPOEKTa, ¢ YYETOM BHECEHHBIX MpU JNajibHEUIeH MmpopadoTKe
YTOUHEHUH U M3MEHEHMI, Ha JIMCTE BaTMaHa KapaHJAIlIoM JHOO Ha KOMIIBIOTEpPE BBITIOIHSIETCS
gepTek 0o0mero Buaa ycrpoicTBa. Ha uweprexke oOmmiero Buja JOKHBI OBITh BCE HEOOXOIMMEBIE
MPOEKIMH, BUIBI, pa3pe3bl U CEUCHUS, IO3BOJISIIOIINE MOMYYUTh TOJHOE MpPEACTaBICHHUE O
KOHCTPYKIIMH U TIPUHIIMIIE paOOTHI pa3paboTaHHOTO YCTPOMCTBA.

Kpome uepreka oOiiero BHJa CTYACHTHI BBIMOJHSIOT paboure U COOPOYHBIE UEPTEKHU
JieTajel U y3JI0B, OTOBapUBAEMbIX B 3a/laHUU Ha KypCOBOE IIPOEKTUPOBAHUE.

Bce pacuetsl, onucanus U TmpuUiIokKeHHUs] 0GOPMIISIOTCS B BUIE PACUETHO-MOSICHUTEIHHOU
3alHCKH K KypCOBOMY ITPOEKTY, KoTopas BbinoiHseTcs B coorserctBuu ¢ 'OCT 2.105-95.

1-it aTan — noxbGop MaTepralioB MO 3aJaHUIO.

CTyneHT 3HAaKOMHUTCS C KOHCTPYKLHMSIMH, TOAOOHBIMH 3aJaHHOM, N0 Yy4yeOHUKaMm,
CIIpaBOYHMKAM, aTjacaMm, ajbOOMaM, BHUTPHUHAM THIIOBBIX IPOEKTOB, JIKCIIOHATaM M CTEHJaM,
pacrlolOKEHHbIM B 3ajleé NPOEKTUPOBAaHUS JeTaneld MamuH. BecbMa jkenarenbHO OCMOTPETh
MPOEKTUPYEMYI0 MallMHY WU TOJOOHYIO €, pa3bickaB ee TIJe-TMO0 Ha CTpoiike, B IIEXY,
naboparopuu u T.I1. [Ipu 3TOM HEOOXOIMMO J1enaTh 3apUCOBKH, 3alMCH U TIp.

Ha ocHoBe coOpaHHOrO MaTepuana yTOUHSIETCS MpeajiaraeMas 3alaHieM CXxeMa MEeXaHHu3Ma,
a TaKKe HaME4aroTCsl AIIEMEHThI KOHCTPYKIUH Y3JI0B.

2-ii 3Tanm — 3CKU3HOE MPOCKTUPOBAHNE MEXaHU3MA B LIEJIOM.

Ha »tom »stame ompenensercss morpeOHash MOIIHOCTb 3JIEKTPOJBHUTaTeNsi, BHIOMpaeTcs
SJIEKTPOJIBUIATEND, ONPEAENIeTCs 00lLIee MePeNaTodHOEe YUCiIo MexanusMa . OfIee mepeaaTouHoe
YUCIIO pACHpEnessieTcs] MeXAy OTIENbHBIMU IepejayaMu, €CIM HUX HECKOJIbKO (Hampumep,
pemMeHHass W 3y0Oyaras, ILemHas M 4YepBAYHAsT W T.OI.). 3aTeM NPOU3BOAATCS IIEpPBbHIE
IIPOEKTHPOBOYHBIE pacyeThl OCHOBHBIX IapaMeTpoB Iniepenad (MEXIEHTPOBBIE PpPaCCTOSHUSA,
JTUaMETPhl U IUPUHA 3y0UaThIX KoJiec, IIKWBOB U T.II.), Moa0upatoTcsa MyQpTsl U mp. OTHOBPEMEHHO
C 3TUM paspabarbiBaeTcs (Ha MWIIMMETPOBOM Oymare) 3CKH3 (CXeMaTHYEeCKHH 4YepTex) oO0Iero
Bujma MexaHm3sMa B MacmTabe ymenbiieHus 1o ['OCT (dwur. 8). Ilpu sckm3HOM mpopaboTke
IIPOBEPSIETCSl PALMOHAIBHOCTh MPEABAPUTEIBHO MPUHATHIX KOHCTPYKLIMH WU pa3MepoB Y3JOB U
JIeTaneidl ¢ TOYKM 3pEHHS MX KOMIIOHOBKM B MexaHusMe. [Ipu 3ToM MokeT OBbITh BBISICHEHA
HEOOXOAMMOCTb HCIIPAaBJICHUsl IE€PBOHAYAIBHBIX PACYETOB U HAMEUYEHHBIX KOHCTPYKTHBHBIX
pelieHnit B CMBICIIE pachpeieNeHus oOIIero mnepeaaroyHoro 4Yucia, BblOOpa Martepuana u
TepMOOOpabOTKH I 3yOdaThIX KOJIEC, pPACIONIOKEHHsI OCei BajoB B Tepeaade, BBIOOpa
OBICTPOXOAHOCTH DIEKTPOABUTATENS U T.II. DCKU3 OOILIEro BHJAa MEXaHU3Ma HCHPABISETCS H
nopabaTbIBaeTcst 10 Mepe MPopabOTKH KOHCTPYKIIUH OTACITBHBIX y3JI0B.



3-ii aTamn — 3CKU3HOE U TEXHUUYECKOE MTPOCKTUPOBAHUE Y3JIOB MEXaHHU3MA.

[IpoexTupoBaHue y3710B MPOU3BOIUTCS HA OCHOBE MPEABAPUTENLHBIX PACUETOB M 3CKHU3HOTO
yeprexa oOIero Bujaa Mexanusma — (CM. 2-if srar).

OOBIYHO peKOMEeHTyeTcs pa3padaThiBaTh KOHCTPYKIHUIO y3JI0B B CIEIYIOIIEM MOPSIKE:

a) peayKTOp WM KOpoOKa repeaay;

0) Bapuarop, peMeHHas WM Apyras nepeaaya, eClid OHa UMEETCs] B MEXaHHU3ME;

* - CM. TIYHKT 2

B) 6apabaH WM 3B€3/1049Ka C BaJIOM, OTIOpaMU U My(DToii;

I') IUIUTa UM pama.

[IpoexkTupoBaHue KaXkIOTo y3j1a HauyMHAeTCsl ¢ pa3pabOTKM 3CKU30B HAa MUJUIMMETPOBOM
Oymare, 4yTo o0sieryaeT BelYepUMBaHUE U KOMIIOHOBKY OT/AEIbHBIX MPOEKIHMM, pa3pe3oB U T.II.

B mpoekre «/leTanu MammH U OCHOBBI KOHCTPYMPOBAHUS», KaK IEPBOM MPOEKTE CTYACHTA,
HE UMEIOILEr0 HaBBIKOB IPOEKTUPOBAHUS, pa3paboTKe 3CKU30B yenseTcs 6onbuioe BHUMaHue. Ha
ACKM3axX MpopadaThIBAIOTCA BCE MOAPOOHOCTH KOHCTPYKIMM B COOTBETCTBUHM C OCHOBHBIMHU
TpeOoBaHUsAMH, nepedncieHHbMU B pazznenax VI m VII. Crenyer cTpeMuThCs K TOMY, YTOOBI
ACKM3bl Ha MUJUIMMETPOBKE MO CBoeMy rpaduyeckoMy odopmiieHHIO ObUTM ONM3KM K JIUCTaM
TEXHUYECKOTO MPOEKTa Ha BaTMaHe. B mpoliecce 3cKM3HOTO MPOEKTUPOBAHHUS orpeesseTcs: popma
W3JIeTUST W €ro pa3Mepbl IMyTEeM pacueToB, HCIOJIb3oBaHUS HakoruieHHOro onbita (I'OCTh,
HOpPMaJM, PpPEKOMEHJAlMM W T.aI.), a TaKXkKe IO KOHCTPYKTUBHBIM M TEXHOJIOTHYECKUM
COOOpaKEHHSIM.

PacueTr He MOXXET BBINOJHATHCA O€3 BBIUEPUMBAHUS JAeTaleld U y3/I0B, MOO TOJIBKO W3
yepTeka MOXKHO MOIYYUTh pa3Mepbl, HEOOXOAUMBbIE 1Ji pacuera (HampuMep, PACCTOSHUS MEX]y
OMopaMH Bajia, MECTa MPUIIOKEHUSI HAarpy30K U T.0.). [lepBble MPOEKTHBIE PacyeThl ABISIOTCA, KaK
MIPAaBWJIO, YIPOIIEHHBIMU M NpUOMMKeHHbIMH. OKOHYATENIbHBII pacyeT BBHINOJHSETCS B (opme
IPOBEPOYHOro Ul AaHHOW (YK€ MPUHATOM) KOHCTpYKIMHU. M3 Takux pacyeToB, 00OCHOBaHHHA U
OOBSICHEHMI TMOCTENEeHHO (OPMHUPYETCS YEpPHOBas pacCuETHO-NOSICHUTEIbHAsl  3amucka (cMm.
pasnen X).

[locne »5cku3HOM mNpOpaOOTKM U YTBEPXKIEHUS €€ Yy KOHCYJIbTaHTa, YEepTexX Yy3ia
odopmIsieTcss Ha BaTMaHe B TOHKUX JIMHUAX. [Ipu 3TOM pocCTaBIsAOTCS Bce HEOOXOIUMBIE pa3Mephl
U cocraBisercs crnenudukanus. [nan pacnonokeHus IpoOeKIui, CEYeHU U pa3MepoOB Ha JIUCTE, a
TaKXe MAacHITad yMEHBIIEHHUs BCIOMOTATENbHBIX MPOCKIUI M BUAOB ONpPENENsIOTCs Ha OCHOBE
ACKHU30B.

4-it aTan — pazpaboTka pabounx ueprexeit netaneit (cM. paszaen VIII).

5-# aTanm — pa3paboTka yepTeka oOLIero BUIa MeXaHu3Ma (B TOHKHX JIMHUAX) (CM. paszen
IX).

6-i1 aTamn — okoH4YaTeIpHOe oopmiieHHE (0OBOIKA) BCEX YEPTEKEH M COCTABICHUE YNCTOBOM
pacyeTHO-NOACHUTENBHOM 3aIIUCKH.

2. JHepro-KMHeMaTH4YeCKUI pacyeT NPUBOAA U BbIOOP dieKkTpoasurares [1,5,7]

HcxonHble JaHHBIE: (napaMeTpLI BBIXOJHOI'O BaJia IMIpUBOAA — N3 TCXHUYCCKOTO SaHaHI/IH).

Bapuanrsr:
a) Fiax, KH; Vasx, M/C; Dy, MM y, Tpa.;
0) T, HM; 7 sux, MAH
B) Toox, H-M; Wsnx, (=1 1/30).

Omnpenensiercs:

1. MoiHOCTh Ha BBIXOJAHOM Basly MpUBOJA, KBT
1.a) Po=Foux Ve

1.6) Powx=Toux Muux/9550;

1.B) Pux=Tux @i/ 1000.



2. Koadpdumment nonesznoro nevicteust (KIIJ1) npuBona 7e=n1#.#s...17; (TO4HOCTh — 2 3HaKa
nocje 3amndaroi), riue #; — opueHTupoBouHble BenuunHbl KII/| pa3auuHbBIX BHIOB MEXaHHYECKHX
nepeay v OT/eIbHBIX 3JIEMEHTOB MpuBoja (Tadim. 2.1).

Jlist npuBoaa (puc. 2.1) 76=Hpew” Homa® Hun” Nuens® 1 o

IIpn onpenenenun 7o pexomenayercs KIIJ[ oTmenpHBIX Iepenad M 3JIEMEHTOB IPUBOAA
pa3Melars B MOPSAKE NEpeJadd MOMEHTa OT JJIEKTPOJABHrareisi K BBIXOAHOMY Bajy IIPHBOAA,
IpYNIUPYS UX MO OTAEIbHBIM BajaM.

‘%tlx Y By T

W

Puc. 2.1 Cxema npuBona (0003HaYeHHS U UHACKCHI):
1,2,3,4 — Bansl npuBona (/ — BXOmHOM; 2,3 — MPOMEKYTOUHbBIE; 4 — BBIXOJIHOM)

A — 2IEKTPOIBUTaTEIb (mHACKC — I11.)
b — nepenaya kmuHOpEeMEHHAs (MHACKC — peMm.)
B — nepenaya KoHMYECKas 3aKpbITast (MHIEKC — KOH.)

I"— nepenavya nuIMHAPUYECKas 3aKpblTasd (MHIEKC — LML)
/[ — NOAIIMITHUKOBBIN y3€ll (MHAEKC — MO/, )

E — 3Be3nouka LenHoi rnepeaain, OTHOCAIIAACA K pa6oqel71 MaIlInHE, KOTOpAas HE
BXOOUT B COCTaB IIPpUBO/JIA,

K — pama npuBoja;

Fruxs Vinx, Dewx — 3a/1aHHBIE TIApAMETPBI BHIXOJHOTO Baja (Baya 4), cleayomme u3
TEXHUYECKOTO 3a/IaHUsI Ha IPOSKTHPOBAHUE.

3. Pacyernas MOIITHOCTD 3JICKTPOABUTATCIIA, kBT
P )i} p=P Bblx/ 7]0

4. YacToTa BpallleHUs BBIXOIHOTO Balla, MUH |
4.2) 1 5x=60-10° Viu/( T Dnir);

4.0) n w.x=(U3BECTHA);

4.B) 1 px=30 W/ .



5. Ha ocHOBaHWM pPEKOMEHAYEMBIX Min W max BEJIWYWH IEPENAATOYHBIX YHCEN u IS
pa3IMuYHBIX BUJIOB MEXaHMUYECKHX Iepenad (Taln. 2.2) ompenensioT peKOMEHIyeMoe min U max
NepeaTOuHOE YUCIIO IPUBO/Ia

' I r r ' .
Homin = HiminH2minH3amin- - - Hjmmr
r —_ r r r r

Homax = HimaxHomaxH3max:- 'Hjmax'

6. PacyeTHas min ¥ max 4acTora BpalIEHUs Baja JJIEKTPOIBUTATENS, MUH '

_ ! .
na,apm:‘n — NppxHomins

— r
na;pmax - nBHXHOmaX'
7. o xaramory (ctp. 459, [5]) BBIOUPAIOT ANIEKTPOABUTATEND U3 YCIOBUN: Poy > Py p;

Moy p min < Hoy < Aoy p max;

(THIT AIEKTPOABUTATEIIS, Py, Mo, Timax/ Thom, PA3MEPHI).

8. JleiicTBUTENHHO 0O0IIEe MEPEIATOUHOE YHUCIIO MPUBOIA U=/ My (TOUHOCTH — 2 3HAKA
MOCJIC 3aIsATOM ).

9. JleicTBUTENbHBIC TMEpPENaTOYHBIC YHCIA Tepefaad MPUBOJA BBIOMPAOT —Tak
Hy % M3, My ¥ M), M3 ¥ M3, 9TOOBI Uo=U1 Uy Us...uj (TOYHOCTH — 2 3HAKA MOCJE 3aIsATOMN)
(Tpu BBITIOJTHEHUH PEKOMEHIAINI TI0 pa3/IeICHUIO TIEPEIaTOYHBIX YUCEI JIUIsl OTIACIIBHBIX CTYyTIICHEH
pUBOJIa U penykropa (Tadi. 2.3 u puc. 2.2).

s mpuBoAa, cxeMa KOTOpPOTrO MpeJCTaBieHa Ha puc. 2.1, yka3aHHBIE MMapamMeTphbl BaJOB
MIPEICTaBIICHBI B TA0M. 2.4.

10. IIpenBapuTenbHO OMPEACTSAIOT IUAMETPHl BaJlOB TMPHBOAA W3 pacdyera TOJNBKO Ha
KPYYCHHUE MPH MOHMKCHHBIX JIOIYCKAeMbIX HAIPSHKEHUSIX, MM

daaﬂj = EU']_{)3 T}/(O'Z[T])(jzl 2 3)

rae [t]=(20+-30) MIla — pgns Bcex BajsoB (KpoMe 4YEpBAKOB (MEHBIIME BEIWYMHBI — JUIS
OBICTPOXOJHBIX BaJIOB, OOJIBIINE — JJIsi TUXOXOAHBIX BAJIOB);
[t]=(10+12) MIla — fy1s1 YepBsIKOB.

[Tonmy4yeHHble 3HAYEHUS dyarj OKPYIVISIFOT 10 OOJBIINX LETBIX BEJIMYMH, OKAHYMBAIOIIUXCS HA
0 mnm 5,0 MM,

PexomeHtyeTcsi BBIOIHATH B MOPSIKE OOPATHOM MX Pa3MEIICHUIO B MPUBOAE (HAYMHAS OT
BBIXO/IHOTO Baja).

(ITocnennelt paccunThIBAEMOIl) Mepeiauu, B CBA3M C YTOUHEHHEM €€ MepeJaTOYHOro yucia,
PEKOMEHTyeTCsl KOPPEKTHPOBATh MEPEAATOYHOE YUCIIO MOCIENYIOIIEH pacCCUNTHIBAEMOI Iepeadn 1
coziep>xanue ctoia01oB # 1 T Tabi. 2.4 Tak, 4To He OBLIO U3MEHEHO U TPUBOJIA.
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Puc. 2.2 PekoMeH1aluu o pacupenesieHUIo MepeaTOuYHbIX YU CEN
Ui 2- 1 3-CTyNEHYaThIX HWIMHIPUYECKUX PETyKTOpOoB [1,5]

Tab6muua 2.1

OpuentupoBounblie 3Ha4eHus1 KII/I nepenau u 3nementoB npusoaa n [1,2,3,5,7]

[Tepenaum wim 2MeMEHTHI TPUBO/IA 3aKphITHIC OTKpBITBIC
Hununapuueckue 3yddarbie nepeaan 0,95...0,98 0,92...0,94
Konunueckue 3yOuarsie nepeaadn 0,94...0,97 0,91...0,93
UepBsiuHbIC TIEpEavy C YUCIOM 3aX0J0B
YepBsIKa Z;

- HecaMoTopmo3sime z,=1 0,68...0,72 0,52...0,62
z71=2 0,73...0,78 0,62...0,72
z1=4 0,78...0,84

- camoTopMozsinue  z=1 0,45 0,40

[InanerapHsle nepenaun cm. 13.10.1 -

Llennsie nepenaun 0,94...0,96 0,90...0,92

OpUKIMOHHBIE NTepeaayn 0,88...0,94 0,70...0,85

Pemennble nepenaun 0,93...0,95

- KJINTHOPEMEHHBIC, TTOJTUKIMHOPEMCHHEIE,

3y0dareie

- INIOCKOPEMEHHBIE 0,94...0,96

[Topmumnmuarky KaueHus (0IHa Tapa) 0,990...0,995

[ToamumHUKY CKONbXEeHHsI (0JHA TTapa)

- )KUJIKOCTHOTO TPEHUSA 0,990...0,995

- TIOJIy>KHJIKOCTHOTO TPEHUS 0,975...0,985

Myt 0,98...0,99

KIIJ nepenau mpencrasiens 06e3 yuera KI1/I moammnHUKoB.



Tabmuna 2.2

PexomenayeMble 3HAYEHHS NePeIATOYHBIX YHCE U OTHOCTYNeHYAThIX nepeaay [1,2,5,15]

[Tepenarounoe 4uciio
Bup nepenaun
peKoMeHIyeMoe max

3aKkpbIThIE

- WWIMHAPUYECKUE

- OBICTPOXOJIHBIE CTYIICHH 3,1..5,0 8

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

- IIIEBPOHHBIE 3,0..5,0 8

- KOHU4ecKue

- IPSIMO3YOBIe 2,0...3,0 5

- KOCO3yOBbIe 4,0...6,0 7

- IUTAaHETapHbIE cMm. 13.10.1 -
YepBsuHbIE C UUCIOM z=1 28...50 80
3aX0JI0B YEPBAKA Z:=2 14...40 60

zi=4 8,0...30 40

OTKpbITHIE

- IWJIMHJIPUYECKUE 4,0..7,0 12

- KOHMYECKHE 3,0..5,0 7
KinnopemeHnHsie, MoJIMKIMHOPEMEHHBIE,
3yOuarbie 2,0...5,0 7
[TnockopemenHbie 2,0..4,0 6
Llennsie 2,0..5,0 7

Buumanue! CrangapTHble 3Ha4€HMsI NEPENATOYHBIX YHMCEN HCIOJB3YIOTCS MPHU MPOEKTUPOBAHUU
PEYKTOPOB CEPUIHOTO U MACCOBOTO ITPOU3BOJCTBA.

Tabmuna 2.3

PexomenayeMblie 3HAYEHHS NePeIATOYHBIX YHCeJ 1Jisl IPUBOIOB U
MHOT'OCTYNIeHYATBIX PeIYKTOPOB

OpHocTyneHvarsie peayKTOphl U Tepeaadn (Tabm. 2.2)

Hunueapryeckue peayKTopsl: 2-CTyneHIaThie 10=7,0...45 (tomax < 55) (puc. 2.2)
(u1 > U5 Woa1 < Wed2)
pa3BepHyTas cxema Hy R 0,88 i Hp

COOCHas CUCTEMa
Hy &~ 0,9 5., [ Hg

3-cTyneH4aThie 19=30...200 (t4omax = < 300) (puc. 2.2)
(U1 > 2> U35 Woa1 < Yod 2< Ypda3)

MHOTOCTYTICHUATHIC Uo=U1 U Us...
(U1 > > U35 Wod 1 < Yo 2< Yod 3...)

KOHI/I‘-IGCKO-LII/IJ'II/IHI[I)I/I‘ICCKI/IC PCAYKTOPBI:

2-cTymneH4aTsle (Mpy < ¥gg; Moy = 1,1/7g)
= u o 114/ Ho
3-cTymeHvarsie 1p=6,3...31,5

1y=20...160 (Hm{ < Hpn1: Hpm =~ Hnuz)

UepBsiuHbIE pEAYKTOPBI: OMHOCTYIIEHYAThIE u0=8,0...80
2-cTyneHvarsie 19=100...4000




[TpuBOJ € UCTTONB30BAHUEM PEMEHHOM TIepeiadu U
KOHMYECKO-IIMINHIPUYECKOro pexykropa (puc. 2.1) | 31,=0,8

Unp=Unx

Ta6muna 2.4

JIByxcTyneH4arble peayKTopsbl. Pa3ouBKa u,., mo crynensm [1,5]

Penyxrop Ilepenarounoe yucio
Pexomennyemole - 5
Tum Cxena (IIpE/IETbHBIE) Upes OBICTPOXOHON THUXOXOJHOM
CTYIIEHH Ug CTYIEHH U,
JByxXcTyneH4aTblit
HWJIMHJIPUYECKUH,
BBITIOJTHEHHBIH 110 12.,5...
pa3BepHYTOH cxeme .25 (1,1...1,2) Upey
1. Vi g
...40)
JIByXCTyTIeHUATHIH 4358 Ur
LHWIMHIPUYECKHHA C — ,7f i i s
pa3nBOEHHOM Lx 1] ET I
THXOXOJHOH CTYIIEHBIO "—77: -
ol iz
L . L
258 a7 | 95T 12,5...
(--7215- (1,1..1,2) Upy
,1... u u
C pa3IBOEHHOI o T ag;.__ 458 ...40) ! ped B
OBICTPOXOTHOM ’ \ ¢ ,‘7
CTYTICHBIO \
MESNEY
L = j X
il |os8
! T !0'5-:
JIByXCcTyneH4arbIit
HWIHHIPUYCCKU T
COOCHBI C BHEIITHIM 12,5...
3aleTIeHEM 2224 u
(7.1... 1,2Vu L[ﬂ
...40) b
C BHyTPEHHHUM ‘;E
3aleTICHHEM I "X r:
[ A 12,5...
i s
ur DD I .20 3 Uped
(71 23U ”
; X ,1... B
Us .31,5)
——F
Q=qr7;




O0mme TpedbOBaHUS 1O MPOPAOOTKE KOHCTPYKIMH U 0(pOPMJIEHUIO JIUCTOB MPOEKTA
1. IlpopaGoTka KOHCTPYKIMHU

[Ipu npopaboTKe KOHCTPYKIIMU HEOOXOIMMO IMOMHMTb, YTO B KOHCTPYKTOPCKOI paboTe HET
menoueil. TonbKo THIATEIBHO M BCECTOPOHHE OTpa0OTaHHAas KOHCTPYKLHS MOXKET ObITh
paboToCrOCOOHON U IKOHOMUYHOM.

Ocob60e BHUMaHuE yJelseTcs IPaBUJIbHOMY PELICHUIO CIIEAYIOUINX OCHOBHBIX BOIIPOCOB!

a) BBITTOJIHEHHE TEXHUUECKUX YCIIOBHH 3aJaHMUS.

0) cobmroieHre TapMOHMYHOCTH KOHCTPYKIIMU IO pa3MepaM Y3JI0B U JeTajei, Mo 3amacaMm
MPOYHOCTH, 10 TOJITOBEYHOCTH U T.1I.

B) TMpaBWIbHAas palMOHaJIbHAs KOMIIOHOBKAa Y3JIOB M JeTajei, oOecrneunBaromas
HaMMEHBIIINE TabapuThl, y100CTBa COOPKH, PETYIUPOBKU M 00CTYKUBAaHUSI.

r) OOOCHOBAaHHBI BHIOOP MaTepHaIOB M TEPMHYECCKOW 0OpabOTKH, 0OECIeUMBAIOIITUI
CHIDKEHHME Beca W3JeNus, pacxoia NePHUIMTHBIX MaTepUaloB, CTOMMOCTH KOHCTPYKUWH. Jlis
U3rOTOBJICHUS JIeTallel, KOTOpble SIBIAIOTCS pEIIAIOUIMMU B OIpeleseHMH radapuToB U Beca
u3enus (HarpuMep, 3y0yarsie Koeca peayKTopa), CIeayeT MIMPOKO MCIIONB30BaTh JIESTHPOBAHHBIE
U TJIaBHBIM 00Pa30M JIEIIEBbIC MAJIOJIETUPOBAHHBIE CTANIH, @ TAKXKE YIPOUHSIOLIYI0 TEPMUUECKYIO U
XUMHUKO-TEPMUYECKYI0  00paboTKy  (yilydllleHWe, [IEeMEHTalus, 3aKajka, a30THpPOBAHHUE,
[IMaHWpOBaHMEe U T.I1.). CleqyeT MMPOKO MPUMEHSATH IIacTMacChl, MOAU(DULIMPOBAHHbBIE YYT'YHBI U
JpyTHUe MPOrPECCUBHBIE MAaTEPHAIIBL.

1) Ha3HaYeHHUEe TEXHOJIOTHYECKUX (GOpPM JeTajei.

€) 00OCHOBaHHOE Ha3Hau€HHE JOMyCKOB, MOCAJOK M KJIACCOB YHUCTOTHI IMOBEPXHOCTEH
JeTaJH.

2. I'paduyeckoe opopmiieHne JUCTOB MpoekTa (ur. 1-6) T0IHKHO OTBEYATH CIICTYIOITIM
TpeOOBaHUSM:

a) BCe YEPTEKU BBIIOIHAIOTCS KapaH/IAIIOM HIIH Ha KOMIIBIOTEPE.

0) Trpaduueckoe odopMmIeHHE TMPOEKTa JOKHO COOTBETCTBOBATH CYIICCTBYIOIIUM
YEepTE)KHBIM CTaHJIApTaM: pasziIM4yHas TOJIIMHA KOHTYpHBIX ([lomyckaercss TONIIMHA KOHTYPHBIX
muHui B mpenenax 0,5 £ 0,8 MM), MyHKTHPHBIX, IITPUXYIOUIMX W Pa3MEpPHBIX JIMHUN, YETKUE U
NpaBWIBHBIE CONPSDKEHHS, YEeTKash MPOCTaHOBKAa pa3MepoB, YETKHE HaAmuch U T.0. Hymepamus
JeTanei, mramn U crenr(uKanys BRIIOTHAIOTCS 1o (opme, mpuHaTol kadeapoii (pasmen VI,
nyHKT 3 u dur. 1-6).

B) KOHCTPYKIHMS BCEX Y3JIOB M JeTajiei, 3a MCKIIOUEHHEM OOIIEero BUAA U B OTICIBHBIX
Cllydasix IUTMTHI (paMbl), BEYepuuBaeTcs B Macimrade 1:1, Tak kKak B MEPBOM INPOEKTE CTYACHTY
TPYAHO OICHUTH (HOpMY H pasMephl AeTajeil (y3/10B), BEIYEPUCHHBIX HE B HATyPAIbHYIO BEITHUYHUHY.
Ecnm o6mie rabapuThl M3EHs 3aCTaBISAIOT BEIYEPUUBATH OTACIBHBIC MPOSKIIMHA B YMEHBIIEHHOM
MmacmTale, To 00s13aTenbHa MPopaboTKa OCHOBHBIX MECT KOHCTPYKIMH B MaciuTade 1:1 ¢ momoripio
ceyeHu#, paspe3oB U T.. (¢ur. 2 u 4). Menkue 3MeMEHTHl KOHCTPYKIMH, TPEOYIOIIHe IToKas3a
(OpMBI ¥ IPOCTAHOBKH pa3MepOB, BEIUEPUMBAIOTCS OTACIHHO B yBeTMUEHHOM Maciitade (¢wur. 2, 3,
5, 6).

) YepTexxHas mpopaboTka KOHCTPYKIMHU JIOJDKHA OBITH JIOCTATOYHO TMOJHOW M COnIepKaTb
HE0OX0AMMOE YMCIIO POCKIUH ¢ pa3bSICHIIOINMH BUIaMH, CEYCHUSIMH U Pa3pe3amH.

UYeprexk MOMKEH TMOJHOCTBIO OMNpENeNiaTh KOHCTPYKIMio. OTHUM H3 KPHUTEPHUEB IOTHOTHI
YepTE)KHOW MPOpPAaOOTKM y371a SBISIETCS BO3SMOXXHOCTH ITPOBEICHHS IIOJHON JETAIMPOBKH ITOTO
y3Ia.

I) KaXIBIH JIHCT MPOEKTa JIOJDKEH OBITh 3alONIHEH JOCTaTOYHO IUIOTHO, HO HE B ymiepo
scHOCTH 4YepTexa. Clenyer CTpPEMHTbCS BIOKUTh MAaKCUMYM COACp)KaHUS B MHUHUMYM JIMHUH
Jyeprexa.

€) Ha KKIOM YepTeke JOJDKHBI OBITh YETKO MPOCTABJICHBI BCE HEOOXOIMMBIE pa3Mephl H
HAITMCAaHbl TMACIOPTHBIE XapaKTEPHCTUKH H3JCTHs, a TakKe OCOObIe YCIOBHS, OTHOCSIIHECS K
cOOpKe, perympoBKe, cMa3ke, 00CTyXKUBaHHIO | T.I1. (ur . 1-6).



Ha cOopo4HBIX yepTexax MpOCTABISIOTCS CIEAYIONINE Pa3MepH.

1) mpucoenuHUTENbHBIE — JUIS ONPEICIICHHUS] Pa3MEpPOB MPUCOCTUHHUTEIBHBIX JJIEMEHTOB
(MydT, 3BE3104CK U T.11.);

2) rabapuTHBIC — JIJISl ONIPEICIICHHS pa3MEPOB MeCTa YCTAHOBKH M3/IEIHUS, TSl H3TOTOBJICHHUS
Tapbl, TPAHCIIOPTUPOBKH U TIP.;

3) MOHTa)KHBIC — U1 KOHTPOJISI MOHTAKA,;

4) 3alIUIICHHBIC JOIMYCKOM KakK OMPEACISIONIUE THUIl TIOCA0K, TOYHOCTh M3TOTOBIICHUS U
cOopkw.

3. lltamnbl yepTexkeil 1 mudp 0003HAYEHUS U31eJIHS, Y3JI0B U AeTajlel

Ha xadeape npuHATHI crieayonfe MTaMIIbL:

1) Iramn pams depreska OOMIETO BHWJAa MEXaHW3Ma, Y3JIOBBIX M padOvMX dYepTekei
pasmepamu 55 x 185 mm o 'OCT 2.104-68. ®wur. 1, 2, 3, 4, 5.

2) Ilramn s OepBBIX M MOCIAEAYIOIMIMX CTPAHMI] TOSCHUTEIBHOM 3alHMCKU U
crenndukaruii pazmepamu 40 x 185 mm u 15 x 185 mm.

Jlnst o0o3HaueHMs] MPOEKTUPYEMBIX MAaIIMH (MEXaHU3MOB), Yy3J0B M JIeTalied MaliuH
kadenpoit npuHAT UpoBOI mKdpP, YIUTHIBAIOUINI HOMEDP U BApHAHT 3aJlaHusl, pa30MBKY MaIIUHbI
Ha Y3JIbl U JETaJIH.

Hudposoit mmdp Bcelt yCTAaHOBKH B 11€JI0OM, MIPOCTABISEMBI B HITAMIIE YepTexka OOIIEero
Buja (¢ur. 1), cocraBisercs 3 HOMepa 3a/IaHKsl 1 HOMepa BapHaHTa.

[Tpumep — IM 03.02.00.00B0

JAM — netanu mMamiuH,

03 — Homep 3amaHus,

02 — HoMep BapuaHTa 3aJaHMsl,

00.00 BO — o603Ha4yeHME yepTeka 0OIIET0 BUIa MAIIMHBI (MEXaHU3Ma),

10.00 CBb — o603HaueHNE COOPOYHOTO YepTeKa PEAYyKTOpa.

[udposoit mmdp y3710B, IPOCTABISIEMBI B IITaMmax 4Yeprexei ysmoB (dur. 2, 4, 5),
cocTaBisieTcs W3 mudpa Yepreka oOmero Buaa ¢ 3aMeHOW o0o3HaueHus obmero Buma «00»
HOMEPOM Yy3I1a.

Hudposoii mmdp Aeranu B mrammax padodnx ueprexeit aeranei (¢pur. 3) cocrapisercs u3
mudpa y3na ¢ rodbasneHueM Homepa aerand. Hampumep, IM 03.02.10.12, 03.02.10.13 u T.1.

Yka3zaHus 10 BbINOJHEHUIO 00X TPeOOBAHMH B NPUJI0KEHUH
K OT/JeJIbHBIM 3TaNaM NPOeKTHPOBAHUSA

1. DiekTpoaBUrarTe/b

OnekTpoaBUrarenb BbIOMpaeTcsl MO Karajoram 3JjieKTponpomsbinuieHHocTH Pd. Ilpexne
BCET0 CJIEYET ONPENETUTh TUIl AIEKTPOJBUTATENSI B 3aBUCUMOCTH OT YCJIOBUN PabOTHI U XapakTepa
Harpy3Ku, KHHEMaTHYeCKOW M KOHCTPYKTHMBHOM cXeMbl MexaHu3Ma (cMm. [S] cTtp. 459. MomHocTh
AIIEKTPOJIBUTATENS IOJIKHA OBITH 10 BO3MOKHOCTH OJTM3Ka K MOIy4eHHOU pacueToM. s
Ka)XJI0OM MOIIHOCTH B KaTajore JaeTcsi HECKOJBbKO JBUTaTeNIel C pa3lM4YHbIM YUCIOM OOOpOTOB:
750, 1000, 1500, 3000 o6/muH. (3mech yKa3aHbl CHHXPOHHBIE YHCIIa OOOpPOTOB ACHHXPOHHBIX
aneKkTpoaBurareneil tpexdasHoro Toka. Paboume wyncina 00OpOTOB, KOTOpblE NPUHUMAIOTCS 3a
pacueTHble, HECKOJIBKO HIDKE (CM. Tabnuipl karanoros). CienyeT y4uThIBaTh, YTO C MOBBIIICHUEM
quciaa 000pOTOB ABUraressl YMEHbIIAKOTCS €ro Bec, rabapuThl U CTOUMOCTh, HO OJHOBPEMEHHO C
ATHM YBEIMYHMBACTCS IEPEeNaToyHOe YUCIO MexaHu3Mma. [lo3TomMy OBICTPOXOAHOCTH JBUTATEIsS
COIVIacyeTcsi ¢ BO3MOMKHOCTBIO MOJIyYEHHUS! TOTO MM MHOTO MEPeAaTOYHOro YMciia MpH 3aJaHHOM
cXeMe MeXaHu3Ma.

Ilocne BbIOOpa 37MEKTPOABHUTaTeNsl €ro MOLIHOCTh IO COIVIACOBAHMIO C KOHCYJIBTaHTOM
MOXHO TPUHUMATh 32 PACUETHYIO JUIS Bcero MexaHu3ma. Ilpu 3Tom Harpy3odHas COCOOHOCTH
MeXaHH3Ma OKOHYATEJIbHO YCTAHABIMBAECTCSA B 3aBUCHMOCTH OT MOIIHOCTH JBMraTels, Halpumep,
M3MEHSETCS TATOBas CHJIa MM CKOPOCTh TpaHcnoprepa. CornacoBaHue Harpy304HON CIIOCOOHOCTH
MeXaHHM3Ma C MOIIHOCTBIO JBUrareist o0ecHeyrBaeT MOJIHOE €ro MCIOJIb30BaHHe, paboTy B 30HE
MaKCUMAaJIbHOTO K.I1.1I., @ TAK)KE€ PE3EPB 10 MPOU3BOIUTEIBHOCTH.



2. Penykrop (¢ur. 2)

Brinonsss pacuer penykropa, CieIyeT BhIUEpUUBATh €0 SCKU3HYI0 cxemy. Ha aToli cxeme
HAHOCSITCS OCEBbIE JINHUHU, KOHTYPHI BaJIOB, Kojiec U kopiyca (dur. 2).

[To cxeme KOHTpoONUpyeTCs U yTBEpKaaeTcs (y KOHCYJIBTaHTa) pacuer peaykropa. [Ipu atom
yacTo TpeOyeTcs BBIMOJHEHHWE HECKOJIBKHMX BapUaHTOB CXEM M PacyeToB JAJisi BhIOOpa IyUIIero
penieHusl.

[Ipn pacuere MHOTOCTYNEHYATHIX PEAYKTOPOB 0co0O€ BHHMAaHHE CIEAyeT oOpaiiarh Ha
MpaBUJILHOE pacrpesiefieHne OOIIero MepeaaTouHoro Yrcia MEXIy OTAETbHBIMU CTYINEHSMH, Tak
KaKk OT O9TOr0 B 3HAYUTEIHHOW Mepe 3aBUCAT rabdapuThl, BeC W KOMIIOHOBKA pEAyKTOpa.

CymecTByromme peKOMEHIAINK 10 pa30uBKe MepenaTodHbix uncen (cMm. [S] ctp. 8-9; [7]
ctp. 129-132) cnemyeT MCIONB30BaTh Kak MEpBOe MPHUOIHKEHUE, KOTOPOE YTOUHSIETCS B MPOIIECCce
npoexTupoBanus. OTHUM U3 MOKa3aTese MPaBUJIBHOCTUA Pa30MBKHU NIEPEIaTOYHOTO YKCIa SIBISETCS
XOpOIIIee HCIOb30BaHUE MPOCTPAHCTBA MEXKAY BaJlaMU W BHYTPU KOpIyca pelyKTopa, a Takke
BBITIOJIHEHHUE YCIIOBUN CMa3KH, €CJIM OHA OCYIECTBISETCS OTPY>KEHUEM KOJIEC B MACIISIHYIO BaHHY.
B TOCT pansg penyKTopoB € HMIMHAPUYECKUMHU 3yO4aThIMU KOJIECAaMU MPEIyCMOTPEH psl
CTaHJAPTHBIX MEXIICHTPOBBIX PACCTOSIHUM, Jaercsd pa3OuBKa OOIIEro MNepeaaTOYHOro YHCIia,
YKa3bIBAIOTCS KOA(PUIMEHTHI IMUPUHBI KolieCc YA U T.A. [lpunepxuBarbest ganubix 3toro 'OCTa
HEOOXOAMMO B T€X Cllydasx, KOrja MperonaraeTcsi UCIOoIb30BaHUE 3yOuaThIX KOJIEC U KOPITyCOB,
MOCTABIIAEMBbIX  clienuanu3upoBaHHbiMH  3aBojamu. Jlamnele ['OCTa  mpemycmarpuBaioT
BO3MO)XHOCTh ~TOJIYYEHHS] MAaKCHUMaJIbHOTO YHCIAa BApUAHTOB TMEPEJATOUYHBIX YHCEN TNpH
MUHUMAJIBHOM YHCJIE CEPUHHO M3TOTOBISIEMBIX TUIIOPAa3MEpPOB 3yOUaThIX Map U KOpIycoB [1, Tom
III] ctp. 677-764. Ilpu NpPOEKTUPOBAHUU PETYKTOPOB, KOTOpPHIE HE CBSI3aHbl TAaKUM YCIIOBHUEM,
cobmonenne pexkomenaanuii ykazananoro 'OCTa He o0s13aTennbHO, TaK KaK BO MHOTHX CITydasix 3TO
MIPUBOJNT K YBEIIMUCHUIO BECa U Ta0apUTOB KOHCTPYKIIUH.

[locne yTBepkaeHHS 3CKU3HOM CXEMbI pEeIyKTOopa MOXKHO MPHUCTYNUTh K MOAPOOHON
pa3paloTke ero KOHCTpYKUMHU. [Ipu 3TOM HEOOXOAMMO NPETYCMOTPETH CIIEAYIONIEE:

a) YCTpOWCTBa, OOECIEYMBAIOIINE CMa3Ky 3allelieHud (3yOuaThlX WM YEPBAYHBIX) H
TIO/TIITUITHUKOB;

0) ycTpoiicTBa Uis 3aJlUBKM M CIyCKa Maclia, a Takke A KOHTPOJS YPOBHS Macia B
peayKTopax ¢ MaciasiHO#M BaHHOM [5] cTp. 206-207;

B) OXJIaX/Ial011lee YCTPOUCTBO, €CIIM OHO HEOOXOAUMO TI0 TETJIOBOMY pacdeTy peayKTopa;

I') YCTPOMCTBA, YCTPAHSIOIIME YTEUKY Maciia, MoMalaHue BHYTPh KOPITyca MbUIM Tps3u [5] cTp.
208-209;

1) B pEAYKTOpaxX PEKOMEHJIYETCsl yCTaHABIMUBATh MPOOKH — OTAYIIUHEL, [5] cTp. 208 KoTOpHIE,
coo0I1asi BHYTPEHHIOIO MOJOCTh peAyKTopa ¢ arMocdepoii, MoaIepKuBalOT B HEM IOCTOSHHOE
JIaBJICHUE HE3aBUCUMO OT TEMIIEpaTypbl U TEM CaMbIM CIOCOOCTBYIOT YCTPAHEHUIO MPOCAYMBAHUS
Macla yepe3 yIUIOTHEHHUS,

€) BO3MOXHOCTHh DETYIHPOBKH 3aleTUICHUs (PETyJUpOBKa TOYHOCTH COOpPKH 3yOuaThlX |
YepBAYHBIX Tap — COBMEIICHHE BEpPUIMH KOHYCOB KOHHMYECKHX Iap, COBMEIICHUE CpeaHei
IJIOCKOCTH YEPBAYHOTO KoOJieca C OChIO uepBsika U T.0. (cM. pazaen VII myHkr §). um 3a30poB B
MOJIIIUITHUAKAX;

’K) B PEIYKTOpax C MIEBPOHHBIMHU KOJIECAMHU WJIM B MHOTOIIOTOYHBIX PEAYKTOpPaX ¢ KOCO3yObIMU
KoJiecaMu Heo0XonuMo oOecreunBaTh CaMOYCTAHOBKY BajiOB, BBIPABHUBAIOIIYIO pacrpeiesieHue
Harpy3KH 10 MOTOKaMm;

3) CMOTPOBOM JIIOK JJIsi KOHTPOJIS 3alETUICHUs U 00JIerYeHus: COOPKU;

1) pe3b00BBIC OTBEPCTHS JIJISl OTXKUMA BUHTOB U ChEMHHUKOB;

K) KOHTpOJIbHbIE IITU(THI B MECTaX COEAMHEHHUS JeTajlel C TOYHBIM B3aHUMHBIM
pacroioKeHueM;

) pBIM-0OJITHI HJIM 3aXBaThl 1711 TPAHCIOPTHUPOBKU PEIyKTOPA;

M) MECTa pacIoJIOKEHUSI U KOHCTPYKLIMH MacjoCIlyCKa, MaclloyKa3aTelisd, CMOTPOBOTO JIIOKa U
T.II. JOJDKHBI OBITH YIOOHBI JIsI OOCTYKUBAHUS.

Tak, HanpuMmep, MAacIOCIYCK U MacjioyKa3areib HE PEKOMEHAYETCsl pa3MellaTh, BO-NEPBBIX,



oA KOHIIAMHM BaJIOB, TaK KaK pACIOJIOKEHHbIE Ha JTHX BajlaX COEAWHUTEIbHBIE MY(THI
NPEMSATCTBYIOT O0OCITYKHBAHUIO; BO-BTOPBIX, Ha MPOTUBOIIOJIOXKHBIX TOPIAX PEIyKTOpa, TaK Kak B
ATOM CJy4yae MpH YCTaHOBKE peAyKTopa moTpedyeTcsi 00ecrneyuTh CBOOOIHBIM TOCTYN K HEMY
MUHHMYM C JIBYX CTOPOH. PazMepsl CMOTPOBOTO MIJIM MOHTa)KHOTO JIFOKA JOJDKHBI OBITh TOCTaTOYHO
OONBIIMMU ¥ YAOOHBIMH I OCMOTPA KOHTPOJIHPYEMBIX SJIIEMEHTOB KOHCTPYKIIWH.

Ha ueprexe peaykropa, B OTHOM M3 ITYHKTOB TEXHHUECKUX YCIIOBHIA, YKa3bIBAIOTCS CTETICHU
ToyHOCTH Tiepenady (dur. 2 u 7).

PexomeHmanuu 1o BBIOOPY CTENEHEW TOYHOCTH JJIsl 3yOYaThIX W UYEPBSAYHBIX Tepeaad
npuBeAeHbI B Ta01. | 1 2 (10 TaHHBIM OTPACIIeBO HOpMAIIK M OOIIETO MAITUHOCTPOCHHUS).

Tabmuma 1
JlJ1st 3y04aThIX HHJINHAPHYECKHX H KOHMYECKHUX Mmepeaay
[Tpsimo3yObIe OKpy»KHasi CKOPOCTh M/CEK
Kojeca 10-15 6-10 2-6 0,5-2
Tun koxeca KocosyOnie
Y 15-30 10-15 4-10 1-4
KoJjeca
Teepnocts CreneHb TOUHOCTH Nlepeadn
Hi > 350
MTOBEPXHOCTU MTPOQPHUITS 7-6-6 8-7-6 9-8-7 9-9-8
3yba Hs <350 7 8-8-7 9-8-7 9-9-7
TaOmuua 2
Jl1s1 yepBIYHBIX Mepeaay
Oxkpy»KHasi CKOPOCTh Ha MIOBEPXHOCTH JI€TUTEIHLHOTO 375 1.5-3 1015
IWJIMH/PA YePBIKa M/CEK
CTeHeHI) TOYHOCTH T-IepBSI‘-IHI)IX KOJIEC qeprIKOB nu 7 8 9
YePBIYHBIX Mepeaay

He3aBucuMo OT CTETeHM TOYHOCTH KOJIEC W Tepefad YCTaHABIMBAIOTCS HOPMBI OOKOBOTO
3a30pa (BUJ COMPSHKEHN).

OCHOBHBIMU SIBJISIFOTCSI HOPMBI HOPMaJbHOTO TapaHTHPOBAHHOTO 3a30pa, 0003HAYAEMOro
OykBOIO «B».

HopMmbl rapantupoBaHHOro OOKOBOTO 3a30pa JAOIMyCKaeTcss W3MeHATh. llpu sToMm
NPEANOYTHTEIHHO IPUMEHSATH OHO U3 CIICTYIOIIUX COMPSIKEHHA.

Bun conpsixeHust O6o3HaueHne
C yMeHbIIIEHHBIM rapaHTHPOBAHHBIM 3230pPOM Cu/ll
C yBeJIMYEHHBIM TapaHTHUPOBAHHBIM 3330POM A

[Ipumeyanue:
a) Jlna 3y0OuarplX KoJIeC MHOTOCTYIEHYAThIX Iepelady, B TOM YHUCIE IUIAHETapHBIX
PEIYKTOPOB CTENEeHb KMHEMATH4YE€CKOW TOYHOCTH HE JIOJDKHBI OBITh Ipy0Oee CTEeNeH! IIaBHOCTH.
6) Ilpu orcyrcTBUM B MHOTONOTOYHBIX Iepefadax YIPYIHMX KOMIIEHCATOPOB CTENEHb
KWHEMaTU4eCKOW TOYHOCTH HE JIOJDKHA OBbITh Ipyodee CT. 7.
IIpumep ycioBHOTo 0003HaYEHUS NIEPEIad CO CTENEHBI0 KHHEMATHYECKONH TOUHOCTHU KOJIEC —
9, cTeneHbo 0 HOPMaM IUIABHOCTU PabOTHI KOJIEC — 8, CTENEHBIO 110 HOPMAaM KOHTAaKTa 3yObeB — 7.
ConpspxkeHue ¢ HopMajabHbIM F'apaHTUPOBAHHBIM 3a30poM — B.
1. Jnsa nunuHapuyeckux 3youatsix konec cT. 9-8-7-B mo TOCT 1643-81.
2. Jlns xoHn4eckux 3youarbix kosuec cT. 9-8-7-B mo I'OCT 1758-81.
3. Jlns yepBskoB u yepBA4YHBIX Kousec cT. 9-B o 'OCT 3675-81.
Ecnu crenenn kuHemMarnyeckoW TOYHOCTH, IUIABHOCTH M KOHTAaKTa Iepesiad OJAMHAKOBBI,



0003HaueHue coKpalaercs, Hanpumep — cT.9-B.
MexoceBble pacCTOSHUS Ha 4epTekaxX PeIyKTOPOB MPOCTABISIOTCS C AOMYCKaMH, KOTOpbIe
ykazanbl B Tabnmunax ['OCT.

Tabmumna 3

I[OHYCK Ha MEKOCEBOE PaCCTOSAHUE 3y6‘laTle NUJIHHAPHYCCKHUX Iepeaad B MUKPOHaxX

O6o3HaueHne MexoceBoe paccTOsTHUE B MM
Bun JIOITyCKa 1o 50 ¢B.50 cB. 80 cB. 120 ¢B. 200 ¢B. 320
B Mxm 1o 80 o 120 1o 200 1o 320 1o 500
H, E gB +25 +32 +36 +42 +50 +60
H
C, I gB +40 +50 £55 +65 +80 +100
H
B SB +60 +80 +90 +105 +120 +160
H
A SB +100 +120 +140 +170 +200 +250
H

T1e: Op — BEpXHEE MpeAeTbHOE OTKIOHEHHE.
Ou — HWXKHEE MpeeTbHOE OTKIIOHEHHE.

Tabmua 4
JlomycK Ha MeKOCeBO€e PACCTOSIHIE YePBIYHBIX Mepeaayd B MUKPOHAX

O06o03HaueHue Monynb MesxoceBoe pacCTOSIHUE B MM
Crenesnb N
TOUHOCTH JIOITyCKa oceBOU 1o 40 cB.40 ¢B.80 cB.160 ¢B.320
B MxMm B MM 1o 80 o 160 mo 320 1o 620
5 g’B cB.l 1030 | £11,5| =17 +22 +28 +34
H
6 SB cB.1 1030 | 19 +26 +36 +45 +52
H
7 SB ¢B.1 1o 30 +30 +42 +55 +70 +85
H
8 gB ¢B.1 1o 30 +48 +65 +90 +110 +130
H
9 gB ¢B.1 1o 30 +75 +105 +140 +180 +210
H

3. KopoOxu nepenay (¢ur. 7)

OcHoBHBIE TpeOOBaHMS K KOHCTPYKIMHM KOPOOKH Iepead Takue ke, Kak U K KOHCTPYKIHUU
penykTopa.

Kpome Toro, KOHCTpYKIIMM MEXaHN3Ma NEPEKIIIOUEHMS TTepeiad JODKHA MTPEyCMaTpUBAaTh:

a) JIETKOCTh BBIKJIFOUEHMSI U BKIIIOUCHHUS,;

0) OJIOKUPOBKY, T.€. HEBO3MOXXHOCTb BKJIIOUEHHUS JPYyrod CKOpOCTH O€3 BBIKIIOUCHHS
MpenpIayIel u 6e3 mepexoa HeHTPaITHHOTO TTOJIOKECHHS;

B) (pukcupoBaHHE MEXaHMW3Ma B 33JJaHHOM IOJIOKEHHH (HEBO3MOKHOCTh CAaMOBKIIIOUEHUS U
CaMOBBIKIIIOUECHHUS);

I') YCTPOWCTBO, CHHXPOHHM3UPYIOIIEE CKOPOCTH BpallleHUs BaJIOB B TeX Clydyasx, Korja
MEPEKIIIOYEHNE OCYIIECTBIISETCS C MOMOIIBIO KYJauyKOBBIX WM 3yOuaTbix My(T u 6€3 OCTaHOBKHU
MEXaHU3Ma.

4. My¢rsI (¢ur. 1)
CryneHT pa3palaTbiBaeT KOHCTPYKLHIO OPUTMHAIBHONM My(Thl Win moaoupaer MypTy u3



YHClia CTaHAAPTHBIX B COOTBETCTBUHU C BEJIMYMHOM IEpeAaBacMOro KpYTSIIEr0O MOMEHTA, Yucia
000pOTOB M AUAMETPOB coearHAeMbIX BajoB [5] ctp. 340, 349, 350; ctp. 313-314 [1, Tom II]; cTp.
328-330 [1, Tom II]. Tum mMydTB MOIDKEH COOTBETCTBOBATH €€ HA3HAUCHHUIO: KOMIICHCAITHS
HECOOCHOCTH BaJiOB, MPEAOXpaHEHHE OT MEPErpy30K, YMEHBIICHHE YIapHBIX Harpy30K, BKIIOUECHUE
Y BBIKJIIOYEHUE MeXaHu3Ma U T.J. CTyIEeHT OJKEH MOpOoOHO TPpopadboTaTh KOHCTPYKIIMIO OJTHOM U3
My(T Ha yepTeke W BHINOJHUTH €€ MPOBEPOYHBIN pacueT Jake B TOM ciydyae, eciu 3Ta Mydra
CTaH/JapTHAsL.

Ecnu xapakTepucTHKU U pa3Mepbl CTaHAAPTHBIX MY(T OKa3bIBAIOTCS HEMOAXOASIIUMH,
JKEJIATSIIbHO MPOCKTUPOBATh My(PTY C HOBBIMH pa3MepaMu U XapaKTEPUCTUKAMHU.

[Tpu pa3zpaboTke KOHCTPYKIIUU My(DT HEOOXOAUMO YUUTHIBATh:

a) TpeOOBaHUs TEXHUKH O€30MacHOCTH, 3alpPEIIAoNIue HAIWYUE BBICTYMAIOIINX YacTei
(MacneHoK, raeK M T.1.) Ha BHEUTHEeW CTOPOHE BpAIIAIOIIUXCS JeTaNeH;

0) BO3MOXHOCTb COCIUHEHMS U Ppa3beAMHEHHs BaJOB 0€3 JEMOHTa)ka arperaroB. JTO
TpeOoBaHUE KenaTeIbHOE, HO HE 00s13aTeNBHOE;

B) y1oOcTBa OOCTYKMBAHUS B T€X CIydasx, Korna My(dTa cMa3bIBacTCs, PETyIUpyeTcs U T.II.

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

OcHOBHBIM TpeOOBaHMEM K KOPIYCHBIM JETalsiM U IUJIUTaM SIBJISETCS KECTKOCTH,
oOecreunBaroIas NPaBUIbHOE B3aUMOJIEHCTBUE YacTe MexaHu3Ma 0e3 MepeKOCOB, 3aKJIMHUBAHU
u np. KopmycHble neTanu ObIBatOT OOBIYHO JUTHIMH WIIH CBapHBIMHE (Gur. 2 u 4, 5). Ecnu BHemHue
HarpysKu, IeHCTBYIOIINE Ha KOPITYCHYIO JIeTajlb, HEBEJIUKHU WM HE MOTYT OBITh OIPE/IEIeHbl TOUHO,
€e OCHOBHBIE pa3Mepbl HE pPAaCCUUTHIBAIOTCS, a BBIOMPAIOTCA MO PEKOMEHAANMSM, KOTOpBIE
BBIPAOOTaHBI C YYETOM TEXHOJIOTMYECKUX TpeOOBaHMH, KECTKOCTH, MPOYHOCTH W mp. Tak,
HarpuMep, BCe OCHOBHBIE pa3Mephbl KOpIlyca peAyKTopa peKOMEHIyeTcsl BHIOUpaTh B 3aBUCUMOCTH
OT MEXIIEHTPOBOTO pacctossHust (cMm. [5] ctp. 423-424, [9] ctp. 30-31; wum [7] cTp. 335-352); no
COO0OpaKeHHSIM YKECTKOCTH Pa3Mep BBICOTHI ITUIUTHI (pambl) MPUHUMAIOT 00bIYHO He MeHee 0,1 oT
pa3mepa ee JJIMHBL.

®dopma KOPIYCHBIX JAeTalell U IUIUT JIOJKHa OBITh MO BO3MOXKHOCTH NMPOCTON U YIOOHOMH
JUISL TUThSI WIN CBAapKH, a TaKKe JUIs Mocienyromel 00padoTky Ha cTaHKax. i TUTHIX KOPITYCHBIX
neTanel o0s3aTeNbHO COOMIOIEHUE CTaHIApTOB HA KOHCTPYKTHUBHBIE AIIEMEHTHI OTIIMBOK (cM. [5]
cTp. 289-317).

Caapubie neranu (pambl — (UL 5) JOMKHBI M3TOTOBJISATHCS MO BO3MOXKHOCTH W3 OJHOTO
IIPOKATHOTO PO WIS WU JINCTOB OIMHAKOBOW TOJIIIMHBI.

UepTtexx cBapHOU paMbl odopMisieTcst Kak cOOpouHbIif. UepTexk JIMTON TUIMTHI TOMyCKaeTCs
BBIUEPYMBATH KaK pabounii ueprex neranu (¢ur. 4). IpocTaBnsaTs pazmepbl Ha KOPITYCHBIX JETasAX
U TUIMTax CJeQyeT C y4eTOM BBIOpAaHHBIX TEXHOJOTMYecKo W pasMmepHoi 0a3. Ha pasmepax,
OTPEAEISAIOUUX COOCHOCTh BaJIOB, IPOCTABIISIOT 1Oy CKH.

6. 3y0ouarnbie U YepBsiuHbIe KoJeca (¢ur. 2)

@®opma 3yO4aThIX KOJIeC B 3aBHCHUMOCTH OT CIoco0a TMOMy4eHHsI 3aroTOBKU (JIUTHIEC,
ITaMIIOBaHHBIE, TOYEHBIC, W3 KPYIIOro IMpoKaTa, CBOOOAHO-KOBAaHHBIC) BBIOMpaeTcs MO
pexoMmeHmamusiM — (cMm. [5] ctp. 67-70 wmm [7] crp. 325-328. CrnocoO mosydeHHsl 3arOTOBKH
OTIpeJIeNIIeTCSl pa3MepaMH KoJieC, Ha3HAaYeHHbIM MarepuajoM M TepMooOpadoTKOH, 00BeMOM
MpOM3BOACTBA M T.I. bbICTpoBpamaroniyecss 3yO4arble Kojeca TOJKHBI OBITh TIIATENBHO
cOaJlaHCUPOBaHbI, TIO3TOMY Ha HHX HE JIOIYCKArOTCs HeoOpaboTaHHBIE (YCPHBIC) MTOBEPXHOCTH,
HECUMMETPHUYHBIE OTBEPCTHS U TIP.

Jlomycku, Onpeaesnsionre TOUHOCTh 3y0UaThlX U YEPBIYHBIX 3allCTUICHUM, TPUHUMAIOTCS B
3aBHCHMOCTH OT Ha3HAUYEHHOW CTENEHU TOYHOCTH.

7. Bajbl

IIpu paspaborke ¢opMbl Bajxa HEOOXOOUMO YYHUTHIBaTH BO3MOXXHOCTH  COOPKH
pacloIOKEHHBIX Ha HEeM JleTajled, 3aKpeljieHHs HMX B OCEBOM HalpaBJICHUHM, CHUXKEHUS
KOHIICHTpAIMK HANPSDKEHWH B MECTaxX Tepexosia, YMEHBIICHUS! pa3MepoB 3aroTOBKU M 3aTpaT Ha
00paboTky. Pa3zmeps! ynopHbIX OypTOB, ranreneil, TEXHOJIOTHYECKMX KaHaBOK M IIp. BBIOMpaeTcs 10
HopMaM (cM. [1, Tom I] ctp. 492-497; [5] ctp. 179-180; [7] cTp. 323-324).



Ecnu 3y0uaroe kojeco wim apyrasl JeTaib CaXaeTcsl Ha BaJl 1O OJHOM W3 IMPEeCcCOBBIX
MOCaJI0K, HEOOXOIUMO TMPEIyCMOTPETh COOTBETCTBYIOIIME 3aTPAaBOYHBIC KOHYCa CO CTOPOHBI
3alPECCOBKU HJIM TMPUMEHUThL HAa KOPOTKOM Y4YacTKe Baja OJHY M3 CBOOOJHBIX MOCaaoK. [Ipu
HAJIMYMW TIMOHKW JUTMHA KOHUYECKOW YacTH WIIM y4yacTKa CBOOOJHOHM TMOCAJKH JIOJDKHA OBIThH
JOCTaTOYHOW ISl TOTO, YTOOBI KOJECO IIEHTPOBAJOCH IO INMOHKE €lie 10 Havaiaa 3almpecCOBKU
(¢wur. 2, 3).

OKOHYATETHLHO CKOHCTPYHPOBAHHBIM Bajl MOJBEPraeTCsl MPOBEPOUHOMY pacyeTy, B KOTOPOM
OTIPENIEIISIOTCS ACUCTBUTEIBHBIC 3aTachl MPOYHOCTH IO MIEPEMEHHBIM HANPSHKCHUSIM M JKECTKOCTb
BaJsa 1o aedopmanusm.

8. YcraHoBKka NOAIIMITHUKOB M PeryJUPOBKA 3alenieHust

Crioco0 ycTaHOBKH MOJIIMITHUKOB B KOPITyCe U Ha BaJly BEIOMPAIOT B 3aBUCUMOCTH OT THIIA
MIOJIITUITHUKA, HAIPABJICHUS IEHCTBYIONIUX HATPY30K i HEOOXOTUMOCTH PETYIUPOBKH 3aIlCTUICHUS.

[Tpu pa3paboTke MOAUIMITHUKOBBIX y3JIOB CIIeIyeT oOpamiaTh BHUIMAaHHE:

a) Ha MPaBWJIbHBINA BEIOOP CITOCOOOB 3aKPEIUICHHS TOIIHUITHUKOB;

0) Ha TPaBWJIBHOCTH BHIOOpA YCTAHOBOYHBIX Pa3MEPOB, COMPSHKEHHBIX C MOAIIUITHUKAMU
JeTaneit;

B) Ha MEPOTIPUATHS, 00JeTyaronye MOHTaX U JEMOHTAXK;

T') Ha MEPONPUATHS, 00CCIIEUNBAOIINE BO3MOKHOCTh PETYJIHMPOBKH 3a30POB B IMOAITHITHHKAX
pEryaupyeMbIX TUIIOB (KOHHMYECKHE, paJuaIbHO-yIIOPHBIE IIAPHUKOBLIE);

1) Ha MPaBWJILHOCTH BbIOOpa (M 0003HAYEHUST) TOCAI0K MOAIIUITHUKOB HA BaJl U B KOPITYC;

€) Ha TpeOOBaHMS K TOUYHOCTH U YHUCTOTE OOPabOTKM MOBEPXHOCTEH, COMPSIKEHHBIX C
HOAIINUITHUKOM JeTaJIeH.

PexoMmenpanuu mo 3TUM BOIPOCaM M TUIMOBBIE KOHCTpYKUMH cM. [1, Tom II] ctp. 107; [5]
ctp. 135-160, [7] cTp. 231-240.

PerynupoBka 3ameruieHHs KOHMYECKHX, YEpBAYHBIX M IIEBPOHHBIX TMap, a Takxke
MHOTOMOTOYHBIX Tepeay JOCTUTaeTCs 3a CYET KOHCTPYKIMH, MPeyCMaTpUBAIONICi BO3MOXKHOCTh
OCEBBIX CMEIICHHI BAJIOB C MOMOIIbIO0 HA0Opa METAITMYECKUX MPOKIAI0K Mo/ (hIaHIlaMU KpbIIIEeK
¥ CTAaKaHOB TOJIIUITHUKOB, PACMOPHBIX BTYJIOK, YIOPHBIX PETYTHPOBOYHBIX BUHTOB, PE3bOOBBIX
KPBIIIEK U Tp. (CM. Tam xke).

9. YiiioTHeHust

VYIUIOTHEHHsSI B TMPOXOMHBIX KPBIIIKaX TOAMIMITHUKOB BBIOUPAIOTCSI B 3aBUCUMOCTH OT
OKPY)KHOH CKOpPOCTH Bajla M YCIOBUH OKpYXarollel Cpeapl: 3albUIEHHOCTb, BIAXKHOCTD,
TEeMIIepaTypHBIN pexuM u mp. (mpumepsl cM. [S] ctp. 208-215). Cnenyer uzberarb NpUMEHEHUS
CJIOKHBIX U JOPOTHX YIUIOTHEHUH 6e3 0c000i HEOOXOAUMOCTH.

Heobxoammo MOMHUTB, YTO OT HAJIEKHOM paOOTHl YIUIOTHEHHUs B 3HAUUTEIBHON CTENEHU
3aBHCHUT CPOK CITYObI MOANTUITHUKOB, 3yOUaThIX U YEPBSIUHBIX Tap.

10. Pe3L0oBBIC cCoeaAHEHUS

[Ipn pa3paboTke KOHCTPYKIHMHM pPE3bOOBBIX COEAMHEHUH HEOOXOJUMO YYWUTHIBATh
clenymolee:

a) THIT KPETIeXHBIX JIeTaleii — OONT, BUHT, WM HIMIJIbKA — BEIOUPACTCSI B COOTBETCTBHUH C
TpeOOBaHUSMU KOHCTPYKIIMH, CTOUMOCTH MTPOU3BOCTBA, YI0OCTBAMU MOHTa)Ka U IEMOHTAaXKa.

0) mIyOMHa 3aBUHYMBAHUS IINMWJICK W BUHTOB B KOPITYCHBIE JETalM ONpeAeisieTcs
YCJIOBHSIMHU PABHOTIPOYHOCTH U BBIOMpAETCS 0 pekoMeHaanusm (cMm. [S] crp. 297, [6] cTp. 35).

B) JJI YCTPaHEHUS HE LEHTPAJbHOCTH HArPY)KEHUsSI CTEPKHS 0O0JTa YEepHBIE NMOBEPXHOCTH
JeTaneid B MecTaX IMOCTAaHOBKM TaeK M TOJIOBOK OOJNTOB JOMKHBI «IJIAHHUPOBATHCA» (IIEKOBKA,
¢dpesepoBka u T.I1.) (cM. [5] cTp. 298-299).

I) paccTosiHHEe TraeK U TOJNOBOK OONTOB OT ONM3JIeXKAIIUX CTEHOK IOKHO TMO3BOJSTH
CBOOONHYIO paboTy KitodoM (cM. [S] ctp. 298). st yMEHBIICHUSI 3TUX PACCTOSHHM (a Takke B
IpYyTUX TENIX) HEOOXOAMMO IIMpE UCMHOIb30BaTh OONTHI MPOTPECCUBHBIX KOHCTPYKLIUH C
YMEHBIIEHHBIMU TOJIOBKaMU (Tam ke cTp. 298), BHHTH ¢ IWIMHIPUYECKOW TOJIOBKOW U
IIECTUTPAHHBIM yIIIyOJieHneM 1o Kirod ([5] ctp. 299) u 1.11.

1) BCe pe3bOOBBIC COCAMHCHUS, MOJBEPKECHHBIC NEHCTBUIO XOTS OBl MAalbIX MEPEMEHHBIX



HArpy30K WJIM BUOpAIid, JODKHBI UMETh IPENOXpaHEHHE OT CaMOOTBHHUYMBAHUS (CTOTIOpHBIC
yCTPONCTBA — NMPYKUHBI, IANHObI, IITUTUHTHI U T.I1.).

B Tex ciywasx, Korga MakcUMallbHas BeEJIMYMHA Harpy3kKd pe3b0OBOrO COEIMHEHUs
OTIpeIeIAeTCsl Harpy3Koi MalllMHbI WJIM MEXaHU3Ma, JTUaMeTphbl pe3b00BBIX JeTanel BhIOUparoTCs B
COOTBETCTBHUH C pacyeToM ((raHIeBOe COCMHEHUE BaJOB, COSIMHEHNE BEHIIA YEPBIYHOTO KoJeca
C IICHTPOM U T.II.).

B ngpyrux caywasx, Korgja MaKCHUMAallbHYIO Harpy3Ky COEIUHEHHS TPYIHO OIICHMTb,
JMaMeTpbl pe3bOOBBIX JeTaneil BEIOMPAIOTCS B COOTBETCTBUHM C PEKOMEHJAMAMU NMPAKTUKH (CM.
Hanpumep, [1, tom II] crp. 803-804, [5] ctp. 299, rne [1, Tom II] cTp. 803-804 ykazbiBaroTcs
JIMaMeTphl 00JITOB (BUHTOB) JIJISl PEYKTOPOB).

11. IIIkuBbI peMeHHBbIX Nepeaad U 6apadaHbl JIEHTOYHBIX TPAHCIIOPTEPOB

OcHOBHBIE pa3Mepbl HIKMBOB IUIOCKOPEMEHHBIX Iepenady U ¢opma npoduieil KaHaBOK
KJIMHOPEMEHHBIX IIKUBOB JobkHA cooTBeTcTBOBaTh 'OCTY (cM. [5] ctp. 318-321). Jlns ueHTpOBKH
wiockoro pemHs Ha mkuBax ['OCT mpemgycmarpuBaer 0oukooOpaszHyro ¢opMmy HX padbouux
nosepxHocrel (cMm. [5] cTp. 319).

Ecnn mmpokuii OapabaH BBIOJMHSETCA C JAByMs CTYNHMLAMH U 3aKpeIUIIEeTCS Ha Bajly ¢
IIOMOIIIbIO IITOHKH, YCTAHABIMBAECTCS TOJBKO OJHA INMOHKA B CTYIHIE, PACIOJIIOKEHHOW CO
CTOPOHBI MO/IBOJIA KpyTAlIero MomeHTta (¢ur. 6). Ecau 6apaban ¢ IByMs CTyNHLAMH Ca)aeTcsl Ha
BaJ II0 OJHOM W3 NPECCOBBIX MOCATOK, CTYNHUIBI JOHKHBI HMETh JKECTKYIO CBSI3b B OCEBOM
HalpaBJIEeHHH, JOCTAaTOYHYIO JJIs IepeJauyl CUIIbl, BO3HUKAIOIIEH MPH 3allpeCcCOBKE.

Onny u3 1BYX onop Bajia 6apabaHa BBITIONHSIOT (PUKCUPOBAHHOM, a IPYTYIO — TUIABAIOIICH B
OCEBOM HaIlpaBJICHUH, YTO CHUXAET TPeOOBAHUSA K TOYHOCTH PACHOIOKEHHsS KOPIYCOB ONOP MpH
rpyoom MoHTaxe (¢ur. 6).

12. 3Be3104KH HeNHbIX NepeJay U HelMHbIX TPAHCIOPTEPOB

Pa3meps! mpoduitst 3Be3/104€K BHIOMPAIOTCS] B COOTBETCTBUH C pa3MepaMu U THIIOM IETIH 110
cranaapram (cM. [S] ctp. 331-332). Ban 3Be3104€K LIEMHOTO TPAHCIIOPTEPA 3aKPEIUIAETCS B OMOPax
1o100HO TOMY, Kak Bajl OapabaHa JIEHTOYHOTO TPaHCIIOPTEpa.

VIII. TpeboBanusi k opopmiieHHIO Pa00UMX YepTe:Keil geTasei

Ha nucre paGouunx yepresxeid BeruepunBaeTcs ot 2 10 4 nerasneil, pa3HooOpas3HbIX 1Mo Gopme,
TOYHOCTH M3TOTOBJICHUSI M XapakTepy oOpaboTku (Hampumep: BaJ, 3y04aroe KOJeco, KOpITyCHas
netanb ¥ T.0., ¢ur. 3). Jleranu, Ans KOTOPHIX pa3padarbIBaroTCs paboure 4YepTexH, yKa3blBaeT
KOHCYIJIbTaHT. BHavane pekoMeH 1yeTcsi 0TpadaThiBaTh YepTEeK HA MIJLTUMETPOBOI Oymare.

PaGounii yeprexx neranu AOKEH HWMETh KONUYECTBO IPOEKIUI, CEUeHUN U pa3pes3oB,
JIOCTaTOYHOE JJIsl BBIABICHUS (DOPMBI JE€Tald U MPOCTAHOBKU pa3MepoB. UepTex BBINONHAETCA B
Mmacmrabe 1:1, a Menkue >eMeHTbl KOHCTPYKIIUH (HanmpuMep, BRITOYKU, MPO(UIH NUTHIL, TPOPHIIH
3y0a) mpopadaTbIBalOTCs CEUCHUSIMU B YBEITHUEHHOM MaciuTtaoe (¢ur. 3).

JlommyckatoTcsi OOpBIBBI MpPU  BBIYEPUYMBAHMM TIOJHOCTBIO CHUMMETPUYHBIX JeTayielt
(HarpuMep, 3yOdarbie Kojieca, KPYIVIble KpBIIMIKKM W T.II.), a TaKXKe BBIPHIBBI JJTMHHBIX YYaCTKOB
[IaJIKUX BaJIOB U T.II., HO TaK, YTOOBI KOHCTPYKIIUSA JETANIM ONpeAeNsiiach MOIHOCTHIO (ur. 3).

Pabounii ueprex 10KEH UMETh aOCOIIOTHO BCE pa3Mepbl, HEOOXOIUMBIE JJIST U3TOTOBICHHS
JIETald, B TO e BpeMs He JOIMyCKAIOTCs JIMITHIE MOBTOPSIOIINECs pa3Mepsl. Pazpeniaercsa CHOCUTD
B IIPUMEYAHUS 4aCTO MOBTOPSIONIMECS MEJIKUE pa3mMepsl. Hampumep: «ocTpbie KpOMKH MPUTYTUTH 7
0,5, paguycel rajnteneu » 2 v T.I.».

Ecnu neranp mMeeTr rpymmy OTBEpCTUH OJHOIO JAMAMETpa, pa3Mep CTAaBUTCS Ha OJHOM
OTBEPCTHH C yKa3aHUEM HX YHciia — Harnpumep, 6 oTB. @ 34 (¢wur. 3).

[Ipu mpocTaHOBKE pa3MepOB HEOOXOIUMO YUUTHIBATh MOPSIOK TEXHOIOTHYECKOTO MpoIecca
U TIOPSIIOK M3MEpeHuid B 3ToM mporecce. Hampumep, Ha ¢ur. 3 mpemycmarpuBaercs, 4TO Bal
oOpabarbiBaeTcs B IIEHTpax, BHa4YaJle C OTHOTO, IOTOM C JIpyTroro KoHIa. B cooTBeTCTBHM € 3THM 32
pa3MmepHble 0a3bl MPUHATHI KOHIIBI BAJIOB, a IUTMHA 110 TUaMEeTpPy OCTaBlieHa CBOOOJHOM.

Ecnmu HeoOXomuMo BBIIEpKaTh TOYHBIM (JOIMYCKOBBIN) pa3sMep MeEXIy HEKOTOPBIMU
CTYIEHSIMU BaJia (WM APYTOW JeTaju), pasMepHble 0a3bl BHIOMPAIOTCS, a pa3Mephl MPOCTABISIIOTCS
¢ ydetoMm 3Toro TpeboBanus (pur. 3), rae pasmep JIUHBI 45, 3alUIIeH JA0IMyCKOM, a YCTYIIBI TIO



KOHIIaM 3TOT0 pa3Mepa SIBISIOTCS JOTOJIHUTEIbHBIMU pa3MEPHBIMU Oa3zaMu.

Bce pasmepnbie 6a3bl JOMKHBI OBITH YIOOHBIMU JJII M3MEPECHHH W 00padaThIBaThCS II0
KJIACCY YMCTOTHI B COOTBETCTBUHU C TPEOOBAHUSMH TOYHOCTH U3MEPEHUH.

Ha ueprexax nuThIX AeTaliel He PEKOMEHAYETCS MPOCTAHOBKAa pPa3MEpOB CBS3BIBAIOIIMX
OJIHY YHMCTYIO IOBEPXHOCTD C JIByMs UepHbIMU (HE0OpaOboTaHHBIMHU) (ur. 4).

Ecnu neranp 3akpermisieTcss Ha CTaHKE B IIEHTpaX, €€ TOPIbl CHAOXKAIOTCS HEHTPOBBIMU
orBepctusimu 1o ['OCT (cwm. [7] cTp. 434-436). LlenTpoBO€ OTBEPCTHE BHIYEPUMBACTCS OTICIBHO C
MIPOCTAaHOBKOM HEOOXOAMMBIX pazMepoB (¢wur. 3), [1, Tom I] cTp. 524-525.

Jlonycku Ha pa3Mmepsl, omnpezenseMble 1Mo TabiaulaM JOMYCKOB M MOCaJOK (B TOM 4HCIE
JIOTTYCKU Ha pa3Mephl IIMOHOYHBIX 11a30B), MPOCTABISIOTCS Ha yepTexe B OyKBeHHOM 0003HAuCHUU
(marmpumep, @ 40K6, @ 40r6, @ 40f7, @ 40H7) (Lludpossie 3HAYCHUS JTOMYCKOB, HATATOB U 32a30POB
CBOJISATCS B TAOJHILY, KOTOpasi MPUKIIAJABIBAETCS K PaCUETHO-TIOSICHUTENLHOM 3aM1cKe).

Jonycku, He uMeromue OyKBEHHOTO OOO3HAYEHHUs, a TaKke HECTaHIApTHHIC OITYCKH
npocrapisiorcss B mudpax (Hanpumep, 45+0,1). K Takum oTHOCSTCS, Hampumep, IOMyCK Ha
pa3Mepsl YpOBHEH cTymneH4aTol miuThl (¢ur. 4), Ha pa3Mmepsl JIMHBI 00mmei Hopmanu (dur. 3),
MEXIIEHTPOBOE paccTosiHue ((ur. 2), SKCHEHTPUCUTET, OBaJIbHOCTh, HECOOCHOCTh U T.I. Pa3mepsi,
IIOCTABJICHHbIE HAa uepTeXke Oe3 JOIMYyCKOB, OTHOCATCA K TIpymne cBoOOAHBIX. Jlomycku Ha
CBOOOJIHBIE pa3Mephl OMPEAETSIOTCS KIACCOM TOYHOCTH, KOTOPBIM yKa3bIBaeTCs B MPUMEUAHUSAX Ha
geprexke (pur. 3, 7). us cBOOOAHBIX pa3MepoB, TONy4YaeMbIX IOcie 00paboOTKH, B
MaIIMHOCTPOEHUH Hanbolnee pacrpocTpaneH 14-if kiacc TOYHOCTH.

Ha pabouem uepTeske mpocTaBisieTcs K1ace YUCTOTHI BCeX MoBepxHocTel aetanu. [Tpu stom
HanboJee YacTo BCTPEUAIOIUECS KIacChl UNCTOTHI OOBIYHO BBIHOCSITCS B MPUMEUaHuE, HallpUMep,

o

«octanbHoe 0,63», WIH «OCTaIbHOE V(V) u 1 (pur. 3, 4). Kmacc 4YHCTOTHI OMKEH

COOTBETCTBOBATh KJIAcCy TOYHOCTH IMOCAJKH, YCIOBHAM pabOTHI AeTajH, HampuMep, Lieika Bana,
PacroyIOKeHHAasi B TIOJIITUITHUKE CKOJBXKEHHS, oOpadaTteiBaeTcss He HUke 0,25 m mp. (cm. [5] cTp.
385-387).

Heo0XoauMo MNOMHHUTH, YTO BBICOKHE KJIACChl TOYHOCTH W YHCTOTHI TOBEPXHOCTEH
3aTPYAHSIOT M3TOTOBJCHHE JeTajeil M TMOBBIIIAIOT WX CTOMMOCTH. [loaToMy BBIOOp KiaccoB
YUCTOTHI JOJKEH ObITh 000CHOBAaHHBIM.

Kaxnplii pabounii uyepTerk CHaOXaeTcs TEXHHMYECKUMH YCIOBHUSAMH, MPHUMEPHI KOTOPBIX
npuBeACHBI Ha (ur. 3.

Paboune uepTexxu 3y0UaThiX U YEPBSIYHBIX KOJIEC, a TAK)KE YEPBSIKOB CHAOXKalOTCs TaOnuiei
JIAaHHBIX J71s1 00paboTKH 3yOheB (3yOope3Hou Tadi.) ¢wur. 3.

Ecmu paGoumii yeprex sBisiercs cOOPOYHBIM M TpeAHA3Hayaercs Uit cOOpkU H
MOCJIeNYIONIEH COBMECTHONM 00pabOTKH JieTaneil B coOpaHHOM BHUE (HampuMep, KOJIeco YEPBIIHOE,
COCTaBJICHHOE M3 BEHIa U IIEHTpa U Hape3aeMoe mociie cOopku, ¢ur. 3), Ha HEM OIMYCKAIOTCS BCeE
pasMephl, OTHOCSIUECS K 00paboTke neraneit 1o cOopku. VICKIIOUeHHE COCTaBISIOT pa3MeEphl,
KOTOPBIE MOTYT MOTPeOOBAThCs sl 3aKpETUICHHs eTajei B Mmporecce COOPKH WM TMOCIETyoeH
COBMECTHOH 00pabOTKH.

Paboune ueprexxu aeraneld, OKOHYaTeNbHas 00pab0oTKa KOTOPHIX MPOU3BOAMUTCS «B COOpE»,
BBIYCPUYMBAIOTCS KaK YEPTEKU 3ar0TOBOK (CM. BEHEIT YEPBSIYHOTO KoJjieca Ha ur. 3).

IX. TpedoBanus k 0popMJIEHHIO YepTesKa 001ero BMJaa MeXaHu3Ma

Yeprex 00Iero BUAa MEXaHU3Ma BbIUEPUYHUBACTCS B TPEX WIM MUHUMYM B JIBYX IPOEKIHUIX
C JIONIOJIHUTENIHBIMU pa3bACHSAIOMMMU Bugamu (¢wur. 1, 8). OH 10KeH onpenensiTh KOMIIOHOBKY H
rabapuThl pa3pabOTaHHOIO MEXAaHM3Ma B LIEJIOM, €r0 MOHTaXX M COECJUHEHUE C JAPYIMMHU Y3JIaMH
MaIIUHBI.

JlonmyckaeTcsi He BBIYEpUMBATH IOJPOOHOCTH KOHCTPYKLUHU Y3JIOB (Hampumep, OONTHI,
1aifobl, (packu U T.I1.), 32 UCKIIFOUEHUEM MTPUCOCTUHUTEIBHBIX MECT.

Ha yepreske o0miero Buaa Aar0TCs MaCHOPTHBIE XapaKTEPUCTUKN MEXAHNU3Ma, TEXHUYECKHE
yCIOBHA, cHenHu(UKalus y3JI0B M KPEMeXHbIX JeTajeil, He BKIIOUEHHBIX B CIEHU(PHUKAIHIO
Y3JIOBBIX YEPTEXKEH.

Ecnu mexanu3Mm ycranaBiMBaeTcs Ha (yHIaMeHTe, naeTcs IjlaH (yHIaMeHTa, pasMeTKa U



pasMepsl OTBEpCTHil 1MoA  (QyHIaMEHTHbIE OONTHI, HEOOXOIUMBIE CTPOUTENIO JJIS  €ro
MIPOEKTUPOBAHUS.

[Ipumeuanne. Ha ueprexxke oOmero Buaa XKejlaTelbHO OTOOpa)kaTb B3aMMOJAEHCTBHE
pa3paboTaHHOTO MEXaHW3Ma C JIPYTUMH Y3JIaMUd MalllHbI (€CIH OHU U3BECTHBI), KOHTYPHI KOTOPBIX
BBIYCPUUBAIOTCS TOHKHUMHU JTUHUSMHU.

X. TpeooBanusi K 0poOpPMIIEHHIO U COEPKAHUIO PACUETHO-NOSICHUTEIbHOM 3aIIUCKH

PacueTHO-OsICHUTENTbHAS 3aITMCKa OKOHYATEIHHO O(OPMIISETCS B KOHIIE TIPOSKTUPOBAHUS
Ha OCHOBE YepPHOBOM 3alTUCKH, COCTABICHHOMW B Mpollecce MPOSKTUPOBAHUS.

UwrcroBas 3amicKa MUIIETCS OT PYKH YSPHUIIAMH WJTU TIeYaTaeTCs Ha KOMITBIOTEpE, Ha OJHOU
CTOpOHE JHcTa mucuel Oymaru dopmara ¢ MONSMHU AJsl CIIMBKU. PUCYHKHM U pacyeTHbIE CXEMBbI
BBIUEPUUBAIOTCS MTPOCTHIM U [[BETHBIMH KapaHalllaMH B pa3phIBaX TEKCTA.

3anucka UMeeT MATKUN TMeperieT ¢ TUTYJIbHON HaAMUChI0 (GKENaTeNbHO HaleyaTaHHOW Ha
KOMITBIOTEPE).

PacueTHo-mOsiICHUTENbHAS 3allMCKa JIOJKHA cojaepxkarb: 1) comepxaHue;, 2) 3aJaHue Ha
npoekT; 3) BBemeHue; 4) o0 pacdeT MEXaHW3Ma; 5) pacueThl y3JIOB WM JeTayei; 6) Tadnuiry
JIOTYCKOB, HATATOB U 3a30pOB THIOBBIX TMOCAJ0K, BCTPEYAIOMIUXCS B 3alPOCKTHPOBAHHOM
MeXaHHU3Me, a TAK)KE CHIIOBOM M MPOYHOCTHOM pacueT OHOM M3 MPECCOBBIX MOCAIOK (M0 yKa3aHHIO
KOHCYJIBTAHTA).

Bo BBeneHUM MPUBOIATCS KPATKHUE CBENCHUS O MPUBOIHON CTAHIIMHM KOHBeWepa, KOPOOKH
ckopocTteil u T.a. Jlns Kakux 1eneit mpearnonaraeTcs NpOeKTUPOBaTh JaHHOE yCTpoiicTBo. JlatoTces
OTMCAaHUS OCHOBHBIX y3JI0B (TI0 KMHEMAaTHYECKOH CXeMe MPHUBOJA, NMPUBEICHHONW B TEXHUYECCKOM
3aJJaHUM, a TaK)Ke HEOOXOAMMBIE MOSICHEHUS MO0 PEXHUMY Harpy>KeHUs, YCIOBHUIO SKCIUTyaTalluu 1
CPOKY CITy>KOBI U3JICITHS).

Pacuets! y310B U JieTanei BKIIOYAIoT:

a) KpaTkoe OOOCHOBaHME BBIOOpa THIMA KOHCTPYKIIMH B 3aBHCHMOCTH OT HAa3HAUCHUS H
yCIIOBUHM pabOThI B MEXaHU3Me; 3TH 00OCHOBAaHUS MOTYT OBITh IPEICTABICHBI, HAIIPUMEpP, B BUIE
CPaBHHUTEIHHOW XapaKTCPUCTHKU BHIOPAHHOTO PEIICHUS C JPYTHMH HMCIOIIUMUCS WU
BO3MOYKHBIMU BapHaHTAMHM, MTOKa30M UX MPEUMYIIECTBA MOJ YIJIOM 3pEHUSI CTOUMOCTH, MPOCTOTHI
W3TOTOBJICHUS, YI00CTBA IKCILTyaTaI[ii, PEMOHTA U TIP.;

0) IPUHIUIHATBHYIO CXeMY KOHCTPYKIIMU M PAaCUeTHYIO CXEeMY C YKa3aHHEeM HEOOXOAMMBIX
JUIS pacueTa Harpy3ok;

B) pacdeTHBIE SMIOPHL;

r) oOOCHOBaHME BBIOOpa MaTepuanga, TEPMOOOPAOOTKH, JIOMYCKAEMBIX HAIPSIKCHUIA,
JIOTTYCKOB U OCA/I0K, YUCTOTHI IIOBEPXHOCTH U TIp.;

1) pacueTHble (QOPMYIIBI, 3alMCaHHBIE B OOIIEM BHUIE C Tocheayromei nudposoi
MOJICTAHOBKOM U pe3ynabraroM BeluucieHus. O003HaueHus, BXOAIINE B (hOPMYJIbI, BHITUCHIBAIOTCS
OTICIIEHO C pacmu(pOBKOM, C yKa3aHWEM WX BeIWMYMHBI W pasMepHocTH (OCHOBHYIO 4YacTh
pacueToB cJeIyeT BBIIOIHUTH B (JOpPME MPOBEPOUHBIX);

€) o0ocHOBaHKE BIOOpA pazMepOB, KOTOPBIE HE OMPEICISIOTCS PacYeTOM, a BEIOUPAIOTCS IO
PEKOMEHIANNAM, KOHCTPYKTUBHBIM HIIM TEXHOJIOTUYECKUM COOOpaKEHUSIM;

) KpaTkue OObSCHEHHS K pacyeTy, TO3BOJISIONINE Pa300paTbcs B HeM 0€3 MOMOIIN aBTOpa;

3) BBIBOJII U 3aKITIOUEHUS IO PaCcUeTy;

1) CCBUIKHM Ha JUTEPATypy (B TOM UKCIIE KOHCTIEKTHI JICKIIUN) C yKa3aHHEM HOMEpPOB TaOJIHII,
CTpaHHUIl U Tp., HoMepa ucnoiab3oBaHHbIX ['OCToB, HopMmanel U mp. DTU CCBUIKU U SBISIFOTCS B
OCHOBHOM 00OCHOBaHHUSMHM, YKa3aHHBIMU B MIYHKTaX a, 2, U e, Hatipumep [4] ctp. 125, tabn. 3 [4] u

T.1.
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XI. 3amuTa npoexra

CryneHT 3ammiaeT cBOW HMPOEKT Mepea KOMUCCHEW U3 IpernojaBareiei kadenpsl U, Kak
MIPaBUJIO, B MPUCYTCTBUU KOHCYNbTaHTa. K 3amuTe qOMycKaloTcs CTyACHThI, UMEIoIIe He MeHee 4
JIMCTOB IIPOEKTA U PaCYETHO-TIOSICHUTEIBHYIO 3aIIMCKY, IOANMCAHHBIE KOHCYJIBTaHTOM.

3aiuTa IpoeKTa SBJISETCS 3aBEPIIAIOIINM TAlOM IPOEKTUPOBAHUS U ITPOBOAUTCS B CPOKH,
yCTaHOBIIEHHbIE Kaeapoil Ui OTAEIbHBIX TPy U (haKyIBTETOB.

[Ipu 3ammre CTyAEHT JOKEH, IMPEXkAe BCEro, XOpoIIo pa3dupaThCsl B CBOEM MPOEKTE, T.€.
yMeTh OOBSCHATH Ha3HAYEHUE 3alpPOEKTUPOBAHHOTO MEXaHM3Ma, IMpEeabsBIsSEMble K HEMY
TEeXHUYECKHe TpeOoBaHUS, 000CHOBATh MPUHATHIE KOHCTPYKTUBHBIE U TEXHOJOTUUYECKUE PELICHUS
IIOCTABJICHHOM 3aJa4M, a TaKK€ OTBEYaTh HAa BCE BOIIPOCHI, CBSI3aHHBIE C PACUETOM KOHCTPYKIMH.
3amuIamui JOKEH YeTKO MPEICTaBIsITh 3HAYCHHE Ka)XJIO0W JIMHUU CBOETO YepTeka, KaIoi
HOAPOOHOCTH KOHCTPYKIMH, YMETh OOBSCHUTH MOPAIOK COOPKM Y3JI0B, Ha3HAau€HHE KaKIOH




JIeTalH, OCIIEI0BATEIBHOCTD MEPEaayn Harpy30K ¢ OJHOMN JIeTaIN Ha IPYTYIO U T.JI.

OneHka 3HaHUI CTyAE€HTAa M KadecTBa BBIMOJHEHHOIO MM IIPOEKTa IPOM3BOAUTCSA IO
4yeThIpex0anbHOl cHucTeMe (OTIMYHO, XOPOIIO, YAOBIETBOPUTENLHO, HEYIOBICTBOPUTEIBHO).
OrneHka MpocTaBisgeTCs B BEIOMOCTH M 3a4eTHOW KHMXKe. KpoMe kauecTBa NMpoeKTa M 3HAHHUH
CTYJCHTA, TIPU OIICHKE YYUTHIBAIOTCS BBIMOIHEHUE CPOKOB NMPOCKTUPOBAHUS, CAMOCTOSITEIBHOCTD U
TBOpUYECKash MHULMATHUBA CTYAEHTa MpPH MPOCKTUPOBAHMHU. XapaKTEPUCTHKY pabOThI CTyAEHTA IO
STUM IIYHKTaM JIa€T KOHCYJIGTaHT.

3amuias MpoeKT, CTYIAEHT HEW30eXKHO MOKa3bIBA€T CBOM 3HAHUS HE TOJBKO B 00JacTu
JeTraneil  MammMH, HO M 1O JPYI'MM JWCUUIUIMHAM:  CONPOTHBICHUIO  MaTepUalioB,
MaTepUasIoBEICHUIO, TEOPUN MEXaHU3MOB U MAIIMH, TEOPETUUYECKOW MEXaHUKH U T.J. DTU 3HAHMS
TaKXKe YUUTBIBAIOTCS MPH OIICHKE 3aIIUTHI TPOEKTA.

HeynosneTBopurenbHas OLEHKa MPOCTaBISIETCS:

a) 3a TUIOX0€ Ka4eCTBO MPOEKTa;

0) 3a HEYIOBJIETBOPUTEIBHYIO 3AIIUTY.

OCHOBHBIMH TMPU3HAKAMH TUIOXOTO MPOEKTA CYUTAIOTCS CIICAYIOIINE:

1. CxeMaTMYHOCTh NPOPAOOTKH KOHCTPYKIIMHU, HE OTBEYAIOIIasi TPEOOBAHUIM, N3JI0KEHHBIM
B paznenax VIu VII;

2. B KOHCTPYKIIMHU AOMYIIEHbI TaKWe MPUHIMITHANbHBIE (TpyOble) OIMOKH, KaK:

a) KOHCTPYKIHsI HepaboTocrmocoOHa (HENMpoOdYHasi, He OCYIICCTBIISICTCS Tepeaada CHIOBOTO
MOTOKa, He OOEeCHeYMBaeTCsl CMa3Ka, BPALIAlOIIMEcs IEeTadl 3aMbIKAIOTCS C HEMOABHKHBIMHU
MOMHUMO TIOAIIUITHUKOB U T.IL.);

0) HEBO3MOXKHOCTbh COOPKH;

B) KOHCTPYKLHUS HE JIONyCKAeT PEeryJHUpOBKY pETYIUPYEMbIX Y3JIO0B (IOIIMITHHKOB,
3alleTuIeHHs U TIp.);

') KOHCTPYKIUS IPAKTUYECKU HE MOXKET ObITh U3TOTOBJIEHA WM TPEOYET CIUILKOM CIOXKHON
U JIOpPOTOM TEXHOJIOTUH.

3. Ueprexu UMEIOT Iioxoe rpadudeckoe opopmiieHue (cm. pasaen VI, myHkr 2).

[ToBTOpHO 3amMIIAKOIIME, A TaKXKe OTCTAIOIIMEe CTYJIEHTHI SIBJISIIOTCA Ha 3alluTy C
HampaBlieHHeM U3 JekaHarta. Ecin CTylaeHT mony4yaeT HEyHOBIETBOPUTEIBHYIO OLIEHKY Ha
MIOBTOPHOM 3allUTe, KOMUCCHS BBIHOCHUT pEIIEHUE O BbIJade €My HOBOIO 33aJaHMs B CIEIYIOLIEM
CeMeCTpe WM O IepepaboTKe MPOEKTa 10 CTapOMYy 33/1aHUIO.

[Ipumeuanue:

1) o0Opa3noBO BBINOJHEHHBIE WU OTIMYHO 3alllUIIEHHBIC MPOEKTHl MPEJCTABISAIOTCS Ha
KOHKYPC, KOTOPBII €XErofHO MpOoBOAUTCS Ha Kadenpe. CTyneHTHI, 3aHsBIINE MPU30BBIE MECTa Ha
3TOM KOHKYypCe, MOJTy4aroT IPEMUH, OTMEYAIOTCS B MPUKa3ax Mo (akylIbTeTy U HHCTUTYTY.

2) MPOEKTHI, IPU Pa3pabOTKe KOTOPBIX CTYASHT BBIIOIHHUI Pa0OTY HCCIIEAO0BATEIHCKOTO
XapakTepa, MPOSBUIJI IEMEHThI M300peTaTreabCcTBa U T.01., YUUTHIBAIOTCSA MO JMHUU CTYJEHUECKOTO
HAayYHO-TEXHHUYECKOTO OOIIECTBA U BBIIBUTAIOTCS HA KOHKYPCHI 3TOTO 00IIEeCTBa.

Bonpocsl k 3ammre KypcoBOro MpOEKTa MO JUCHUIUIMHE «JleTanu MalMH U OCHOBBI
KOHCTPYHUPOBAHUS».

IToaroToBka K 3amure MpOeKTa — Ba)KHasg COCTaBHasl 4acTh paboThl Haj HUM. K 3ammre
IIPOEKTa CIEAYeT TOTOBUTCS B TEUEHHE BCEro IPOLECcCE IMPOEKTUPOBAHUS IyTEM IIIyOOKOro
IPOYMBIBaHUS KOHCTPYKTUBHBIX PEIIEHUH U pacueToB.

CTyneHT JOIKEH TOJIHOCTBIO pa3OMpaTbcs B KOHCTPYKIUH pPa3pabOTaHHBIX UM Y3JIOB U
IPUBOJUMBIX pacyeTax: YeTKO MPe/ICTaBIATh HA3HAYEHUE BCEX JIeTallel U 2JIEMEHTOB KOHCTPYKIIUH,
HOPSIIOK COOPKM M PETYIMPOBKH Y3JI0B; (PYHKIIMOHUPOBAHUE CHCTEMBI CMa3KH, MEPeAaynd CHI H
MOMEHTOB MEXAy JAeTalsMU Yy37la, YCIOBHS pabOTbl M OTHOCHUTENBHYI HAarpy>KeHHOCTb
MOJIIUITHUKOB U BaJIOB, TEXHOJIOTHIO U3TOTOBJICHUS JETaJIEH.

Meroauueckue yKa3aHUs TOMOTYT CTyAEHTaM Jydllle T[OJrOTOBUTbCA K 3allUTe:
oOpaiiaeTcss UX BHUMaHHE Ha T€ CTOPOHBI U SIBJIEHMSI, KOTOpPbIE IO KaKOH-JIMOO MPUYMHE MOIIN
YCKOJIB3HYTh W3 HX MOJIA 3pEHHs], YCTPAHSIOTCA TPYJHOCTH, CBS3aHHBIE C HEOXHMIAHHOCTBIO
BOIIPOCA, 33/1aBa€MOI0 IPH 3aILUTE NPOEKTA. 3A€Ch IPUBEAEHBI TOJILKO OCHOBHBIE BOIIPOCHI, Yalle
BCEr0 BCTpEYAroIMecs; B MPOIECCE 3alIUThl MOTYT OBITh 3aJaHbl M HMHbIE NPUMEHUTEIBHO K
COZICP>KaHUI0 KOHKPETHOTO MPOEKTA.



BaxHpIM MarepwaioM TIpH TIOATOTOBKE K 3allUTe MPOEKTa SBISIETCS pacCYeTHO-
MOSCHUTENIbHASL 3alKCKa, MO3TOMY €€ HYKHO COCTaBlsATh TIATENbHO C CaMoro Hayajia
MPOEKTUPOBaHMs. B 3amucke cieayer 1ath 000CHOBaHHE KOHCTPYKIIMUA M HEOOXOIUMBbIE MOSICHEHUS
K pacueTaM B TeKcTe (B BUJE CCHUIOK Ha JIUTEPATYPY).

3amuTa MpoeKTa HAYMHAETCS C KPaTKOro COOOIIEHUS CTY/AEHTa 10 4epTeKy OOIIero Buaa
ycTaHOBKHU. [IpomomxkuTensHOCTh cooOmieHuss — He Oonee msatu MUHYT.  CooOuieHue
PEKOMEHYETCS] TOTOBUTH 3apaHee.

[TpumepHoe copepxaHHe COOOIIEHUS TOKHO MPENCTaBIsATh COOOM OTBEThI HAa BOMPOCHI
1...6 x muct «Yeprex oOuiero Bujaa npuBoaa». JlanpHeimas 3amura NpoekTa COCTOUT B OTBETAX
CTY/IEHTa Ha BOMPOCHI YWICHOB KOMUCCUU, MPUHUMAIOLICH MPOEKT, IPU PACCMOTPEHUH OTIEIBHBIX
JIMCTOB IIPOEKTA.

PexomeHyeTcs 0TBEYATh MO CYIIECTBY Ha MOCTaBJICHHBIE BOMTPOCHI.

Bonpocsl no nncty «Yeptex obLiero Buaa npusoaa»
1 KakoBo Ha3Haue€HHE CIIPOEKTHUPOBAHHOW yCTaHOBKH? JlaiiTe KpaTKyl XapaKTEpUCTHKY U
pacckaxure 00 0COOEHHOCTSIX KOHCTPYKIMHU Y3JI0B, BXOJISAIIUX B IPUBOI.

2 Kakoii snekrpoaBurarenb BbHIOpaH (OTKPBITHIM WM 3aKpBITHIA, ¢ HOPMAJIBHBIM HWJIH
IIOBBIIIEHHBIM IIyCKOBBIM MOMEHTOM) U nouemy? Ha ocHOBaHMM 4Yero BbIOpaHBI
HOMUHAaJIbHasi MOITHOCTb AJIEKTPOJBUIATENSI U YaCTOTa €r0 BpallleHus ?

3 Kakoro tuma mydTa ycTaHOBICHAa MEXKIy IBUTATEIIEM WJIH PEIyKTOPOM, €€ CBOMCTBA H
Ha3HaueHue?

4  Kak ocymecTBIeHO KPEIUICHHE YCTaHOBKH K OCHOBaHHWIO ((pyHIaMEHTY, 3epKaiy 1oja) B
KOHCTPYKLIMH?

Kak Ha3HaueHbl peesibHbIE OTKJIOHEHUS OT COOCHOCTH BajlOB?
C xakoi 11eJIbI0 YCTaHABIMBAIOT IPUBOJ Ha OETOHHOM (yHAaMeHTe?

Kakue mocromHCTBa M HEIOCTATKM MMEET KPEIUICHHE Y3JI0B YCTAHOBKH K IUIMTE (pame) C
MIOMOIIIBIO 00N TOB, BUHTOB, mimiiek? Kakoii cmocod kperuienus BeIOpaH U nmouemy?

8 Kaxkue ycrpoiicTBa MpUMEHEHBI K pacCMaTpUBAaeMOM IPUBOJIE U OOCCIICUCHUSI TEXHUKH
0€30I1aCHOCTH U OXpaHbl Tpyja?

Bonpocs! o simcery (imcram) «Pexykrop, kopodka nmepemaq»
A. Obwue BoNpocChl g5 BCEX TUMNOB PeayKTOpOoB

1 KakoBo Ha3HauYeHHE yepTeka COOPOUHON €NMHUIIBI (TEXHUYECKOTO MPOEKTa y371a) M KaKHue
TpeOOBaHUS NMPEIbABIAIOTCS K 3TOMY uepTexKy? Kakue pazmepbl Ha HEM IPOCTaBIISAIOTCS ?

2 Kakue npenMyliecTBa M HEJOCTaTKM HMEET NPUMEHEHHBIH PEAYKTOp NEpen IpyrMMH
TUIIAMUA PEAYKTOPOB TOIO K€ Ha3HA4eHUs (BO3MOXKHOCTb IOJMy4YeHHs TpeOyemoro
NEepeAaTOYHOro0 4Mcia, K.II.J., IUIABHOCTh PalOOThl, MPOCTOTa KOHCTPYKIHMH, T'aOapUTHbIE
pa3Mepsl, 3aHUMaeMas IUI0IIa/lb, YI00CTBO KOMIIOHOBKH IPUBOJA, (hopMa IUINTHI WIIH pambl
U pa3Mepsl pyHIaMEeHTa, CTOUMOCTb, IPUMEHEHHE Ae(PULIUTHBIX MaTepHUajoB U T.I1.)?

3 U3 kakux cooOpakeHUIl mpou3BeJeHa pa30UBKa NEPeAaTOYHOTO YUCHIAa MEXKIY CTYNEeHSIMU
penykTopa (KOMIAKTHOCTh, YCIIOBHSI CMa3K1 U T.I1.)7

4  Kak pacumgpobiBaeTcsi 0003HaYE€HUE CTEIIEHU TOYHOCTH 3y0uaToro koseca?

5 Yro ompenensaT paccTOSHUE OT CTEHOK PEIyKTOpa JI0 OCH Ooita (BUHTA), CTATHBAIOIICTO
KPBIIIKY U OCHOBaHUE peayKTopa?

6 Uro ompenenser BHICOTY MPHIMBOB JIJISi PACIHOJIOKEHHS OOJTOB OKOJIO MOMIIAITHUKOBBIX
raesn?

7 Kak w Ha KakoW CTaaud U3TOTOBJICHHUS KOpIyca peaykTopa (KOpOOKH CKOPOCTEH)
MIPOBOJIUTCSI 00pabOTKA OTBEPCTUH MO/ MOIIITHITHUKH?

8 ,Z[J'If[ Yero M Ha KaKou CTaauu U3TOTOBJICHUS CTABATCA H_ITI/I(bTBI MCXKAY 4acTAMH Pa3bEMHOIO
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Kopmyca?

Yem obecrieunBaeTcs TePMETHUYHOCTh MEXIY IUIOCKOCTSAMHU MpPUJIETAHUS Pa3beMHOTO
Kopryca penykropa? KakoBoro Ha3Hau€HHE OT)KMMHBIX BUHTOB B pelyKTope?

KakoBo Ha3HaueHHe CMOTPOBOrO OKHa B Kopmyce penaykropa? Kak BbeIOuparoT ero
MECTOIIOJIOKEHHUE?

Kak ocymiectsisieTcst 3aXBaT COOpaHHOTO PeyKTOpa MpU TPaHCTIOPTHPOBKeE?
KaxoBo Ha3HaueHHe OTAyUIINHBI?

Kak BbIOpaH ypoBeHb Macia B peyKkrope?

Kak ocymectBnsieTcss cMeHa cMa3KH, JOJUBKA €€ U KOHTPOJIb YPOBHS?
JatiTe 000CcHOBaHWE BRIOPAHHOTO THUIIA MACJIOyKa3aTeJsl.

Jl1st 9ero u rae HeoOX0IMMO yCTaHABIIMBATh MacI00TpakaTeIbHbIE KOJIbLA?

Kakue Tunel yrioTHeHUH BajoB MCHOJB3YIOTCS B peaykropax? Kakue nocTomHCcTBa MMeeT
BBIOpaHHOE YIIJIOTHEHUE?

Kak gukcupyroTcst T 0ceBOro cMelieHus Bajibl B JAHHON KOHCTPYKLIUHU?

Tpebyer nu AaHHBI TUN MOALIMITHUKOB KadyeHHs pErynupoBKu mpu cbopke? Kak ona
OCYIIECTBICTCS B JaHHOM KOHCTpykKumu? Kakue eme HUCHONb3yIOTCS — CIIOCOOBI
PEryIUPOBKH MOIITUITHUKOB?

Haiite 060cHOBaHME BHIOOPA THITA MOAIIUITHUKOB KAYESHUSI.
Kaxoii u3 moAmMImHUKOB TAaHHOTO Bajla HarpyxeH cuiibhee? [Touemy?
Kak ocymiectisiercs: cMa3Kka MOJIIUITHUKOB peayKTopa (KopoOku nepenayq)?

Kak ompenensercst BbicoTa ycTyma (3amuieuynka) Bada (AeTanu), B KOTOPBIM YMHPAETCS
MNOJIIUITHUK KaueHus?

N3 xakux cooOpakeHHil BEIOpaH AUAMETP BXOIHOTO Baja peayKTopa’?

Kakue KOHCTPYKTUBHBIE MEpPBI IPUHSATHI I 00JICTYeHUs HAIlPaBJICHUS KOJIeca 110 Baly IpU
HanpeccoBke?

Kak mnomoOpana mocajka pacmoOpHON BTYJIKH, YCTAHOBJIEHHOH MEXIy KOJECOM |
OAIIUITHUKOM?

Jlst gero mpeaycMaTpuBaroTCs MPOTOYKHY (KaHABKHM) Ha Baitax?
[Mosicaute 0603HaUEHUE TTOCAIOK B IIMOHOYHOM (IIUTHIIEBOM) COSIUHEHUHU.

Kakue mepsl /i ycTpaHeHUS CaMOOTBHMHUYMBAHUS KPEMEKHBIX JeTallell MCIOIb30BaHbI B
JTAaHHOW KOHCTPYKLMH?

Ha xakyto nyOnHy HE0OXOAMMO 3aBEPTHIBATh BUHTHI B UyTYH?

Kakyro anuHy nmeer pe3p00OBOI KOHEI[ IINMWIBKY, NTPEAHA3HAYCHHBIN [Tl 3aBUHYMBAHUS B
YyryH (cTanb)?

B kaxoii mocienoBaTebHOCTH OCYIIECTBIseTCsl cOOpKa peayKTopa (KopoOKH nepenad)?
Kak BbiOupaercst mapka macna?

Kak nepemaercs KpyTsSIIMi MOMEHT, NMPUIIOKEHHBIM K BXOJHOMY Baily, HA BBIXOJHOM BaJ?
Kakue neranu npu 3ToM padoTaror?

Kaxwve Buib1 HANpsOKEHUN WCTIBITHIBACT KaXKIBIH y4acTOK Bajia?
Ha ocHoBanuu kakux cooOpakeHui BEIOpaHbI IEPeXOIHbIe U (PUKCHUPYIOILIUE YCTYIIbI Basa?
Kak BeIOupaercs pacueTHasi cxema Baja?

ITo xaxkuMm KpUTCPUAM IMPOBCACH paCUCT AAHHOI'O BaJia KOHCTp}/'KI_II/II/I?
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Kakune HampspkeHHMs: BO3HUKAIOT B paccMaTpuBaeMoM ceueHuu Bana? Uem oHu BbI3BaHbl? [1o
KaKOMY 3aKOHY U3MEHSIOTCS?

Kakoe ceuenme (ceueHus) Basna HauOoisiee HarpyxeHo? Kak mpomepsiiach €ro mpoO4HOCTH
(BBIHOCJIMBOCTH)?

UeM cozaeTcsi KOHIEHTPALMS HAPSHKEHU B paCCMaTpUBAEMOM CEYEHUH Baia?

Kak ompenenen kodQQUIHEHT KOHIIEHTPALMU HAMpsDKEHUH B TaHHOM CEUEHUU Baja (Tpu
HaJIMIMHU HECKOJIBKUX KOHIIEHTPATOPOB)?

Kakue Harpy3ku nepenatorcst Ha Bai ot My Thl? Kak 3T0 yuTeHO npu pacuete Bana?

Bb. Huauaapudyecknd peryKTop

Kakme wmarepmansl M ¢ Kakoil TepMOOOpaOOTKOW HCIONB30BAHBI JUISl 3yO4aThIX KoOJIEC
penykrtopa? KakoBa a3pekTuBHOCTH TEpMOOOPAOOTKH?

Kakue npenmyiiecTBa MMEIOT KOco3yOble mIepefayd Nepen MpsiMO3yObIMH, IIEBPOHHbBIE
nepes Koco3yopiMu?

Kak BbIOMparoTcsi yIiipl HakJoHa 3yObeB B KOCO3yOOW M B pa3/eleHHONW IIEBPOHHOU
nepenaue?

N3 xakux cooOpakeHHI BBIOMPAIOT THUIBI M CEPUM TOAUIMIIHUKOB JJISi  BaJiOB
LWIMHIPUYECKUX Tepenay?

Hoquy OJHMH BaJ I.I.ICBpOHHOfI nepeaavu BBITTOJIHACTCS l'IJ'IaBaIOI_I_[I/IM?

Kakue Basnbl B penykTope C IIEBPOHHBIMU I€peJadyaMu BBINOJHEHbI IUIABAIOIIUMU U
nouemy?

Kakast u3 n1ByXx cryneHei mIMHIPUYECKOTO JIByXCTYIIEHYAaTOTO COOCHOTO peayKropa Oosee
Harpyxena? Kak onpenensiince pasMmepsl ObICTPOXOIHOM cTyneHu?

Haiite 00OcHOBaHWE BBIOPAaHHOW KOHCTPYKIIMM OIOPHI BXOJHOTO M BBIXOJHOTO BAaJlOB
LUIMHAPUYECKOIO COOCHOIO PEYKTOPA.

Kakne nocTOMHCTBA M HEOOCTATKM MMEET MHOTOIOTOYHBIA PEIYKTOP IO CPABHEHUIO C
PEIyKTOPOM, BBITIOJIHEHHBIM 110 pa3BEpHYTOMN cxeme?

YeM B AaHHOM KOHCTPYKIIMHM MHOTOIIOTOYHOIO PEAyKTOpa OOECHeYMBAETCS JOCTAaTOYHAs
PaBHOMEPHOCTb PAaCIpPENCICEHUsT MOLIHOCTH MEXIYy IapajulelIbHBIMU KHHEMAaTUYECKUMU
LEMsIMH U KaKue IPyTue CrocoObl PELICHUs 3TOH ke 3aJa4l U3BECTHBI?

Kak ompenenensl pa3Mepsl yIpyrux 3J1€MEHTOB, BCTPOCHHBIX B MHOTOTIOTOYHBIN peayKTOp?

Kakue mnpemmyiiectBa M HEIOCTAaTKM HMMEET MPUMEHEHHUE OJIMHAKOBOTO M Pa3IMYHOTO
HanpapJIeHMsI 3yObeB ILIECTEPHH U KOJIOCAa Ha IPOMEXKYTOUHOM Bally peayKropa?

Kak u mouemy BbIrO#HEE pacmonaraTb KOJE€CO THUXOXOAHOW Tmepenaud (IIeCTepHIO
OBICTPOXOTHOM TIepeIaun) — OJIMIKE K OIOpPEe y BBIXOIHOTO KOHIIA BaJla WIIA OJIMKE K JIPYyTroit
omnope?

B. Kounyeckunii 1 KOHNYeCKO-INJINHAPUYECCKHH PEAYKTOP

Hoquy KOHUYCCKHUC N KOHUYCCKO-TUJIMHAPUICCKUEC PCAYKTOPHI KCJIATCIIbHO BBINIOJIHATL C
KopIycaMu, CHAMMCTPHUYHBIMU OTHOCHUTCIIbHO OCHU BXOJIHOI'O Baja?

Ilouemy Baslbl KOHHMYECKOM II€pelaud PEKOMEHAYETCs YCTaHABIMBaTh Ha PAaJUAIBHO-
YIOPHBIX MOAIIUITHUKAX ?

Kaxkue BAapHUaHTbl CXCMbl IIOCTAHOBKHU IIOAIIMITHUKOB Ha BaJly-IICCTCPHC KOHHUYCCKOTO
penykTopa u3BecTHbI? Kakue JOCTOMHCTBA U HEJJOCTATKX UMEET BEIOpaHHAs cxema?

B kakoii nnociemoBaTeIbHOCTU OCYHICCTBIIACTCSA c60p1<a y3J1a KOHUYC€CKOT'O BaJ'Ia-IJ_IeCTCpHI/I?

Kax perynupyrorcs koHnueckas 3y0uaras rnepeaada 1o MATHY KOHTAKTa M MOAIIUITHUKA €€



10
11

12

13

14

15

16
17
18
19

BaJIOB?

Kakoe mnpeumymniecTBO HMEIOT Tepelayd C KPYroBBIM 3yOOM Tepen NpsIMO3YObIMH
KOHWYECKUMH Nepeadyamu?

Kak BbIOpaHO HampaBiIeHHE KPyroBoro 3y0a KOHMUECKOTro Bajla-1IecTepHu?

Uepe3 kakue naetand W KakOM TMOANIMIHUK TMEpeJaeTcss Ha KOPIyC OCEBasl CHUJa,
BO3HUKAIOIAsl B KOHUYECKOM 3alleTUICHUH !

I. YepBa4YHbIi PEIVKTOD

N3 xakux cooOpakeHni BBIOpPaHO YMCIIO 3aX0/I0B YepBsiKa?
Kaxoii MaTepuai u ¢ kKakoii TepMO0OpaOOTKOM MUCIIOIB30BAH JIJIsl YepBsIKa?

Kakue marepuanbsl MCIONB3YIOTCS Il M3TOTOBJIEHUS BEHIIA 4epBsiuHOTO Kojeca? Kakoit
Marepuall IPUMEHEH B JJaHHOU KOHCTpyKiuu? [Touemy?

Kak BBIOMpaIOT JoITycKaeMble KOHTAKTHBIE HANIPSDKEHHS IPU pacyeTe YepBsSYHON mepesadu
C KOJIECOM M3 OJIOBSIHUCTOM M 0€30JI0BIHUCTON OPOH3BI?

B kakux ciay4asx BBIIOJHSIOT YEPBAYHBIE PEAYKTOPBI C BEPXHUM, @ B KaKUX C HHKHHUM
pacmnogoKeHUEM YepBsKa?

JaiiTe 060CHOBaHNE MPUMEHEHHON CXeMbI TOCTAHOBKU MOALIMITHUKOB Bajla YepBsKa.

Uepes kakue JeTanu M KakoW MOAIIMIHHK MEepelaeTcsi 0CeBasi cuja C YepBsiKa Ha KOPILyC
pexykropa?

Hoquy BaJI YCPBAYHOI'O KOJIECA YCTAHABIIMBACTC HA paJuaJIbHO-YIIOPHBIX HOIIHII/IHHI/IKaX?
Kak cmasbIBatoTCs nepejadya v MOALIMITHUKY YEPBSIUHOTO peayKTopa?

B kakoM ciyyae Ha BaJly YepBsiKa yCTaHABIUBAIOTCS pa30opbI3ruBaTesn?

Jlaiite o0oCHOBaHHWE TPUMEHEHHOIO B IMPOEKTE CHOC00a OXJIAXACHUS YEPBIYHOTO
penykropa.

KakoBo HazHaueHme pebep Ha Kopiyce dYepBsiIHOTO peaykropa? Korma mpumeHstoTCs
BEPTUKAJIbHBIEC U KOTJIa TOPU30HTAIbHBIE pedpa?

Kakne nocTonHCTBa M HENOCTATKH UMEET KOHCTPYKIHS HEPA3beMHOTIO KOPITYCa YEPBIYHOTO
pexykropa?

JlaiiTe 000CHOBaHME NMPUMEHEHHOTO B IMPOEKTE CIIOCO0a COCIMHEHHs BEHIA C IIEHTPOM
YEepBSYHOTO KoJeca.

[Touemy miist coeqMHEHUsT BEHIIA YEPBSIYHOTO KOJIeca C IIEHTPOM KPOME MOCAJKH C HATSITOM
MPUMEHSIOT WTUPTHI?

Kak perynupytorcs yepBsauHas nepeaaya 1o MsITHy KOHTaKTa U MOAIIMITHUKY Baja Kojeca?
Jlst 9ero HeoOX0AMMBI KOHTPOJIBHBIE MOSICKH U OyPT Ha TIIOOOUTHOM YepBSKe?
Kak ocymiecTBnsieTcst pery1upoBKa 3aleTieHus: B TIIOOOUTHOM YepPBIYHOM peayKTope?

C kako¥ T1eNbl0 TOMIIUIHUKA Baja YEpBAKAa DIOOOHWIHOTO HYEPBIYHOTO pEAyKTOpa
YCTaHABIMBAIOTCS C MpeABapUTEIbHBIM HaTsiroM? Kak o obecnieunBaercs?

JI. KopoOoku nepenau

Haiite ~ o0OCHOBaHHME  BBIOPAHHOTO  KOHCTPYKTHBHOTO  HCIIOJIHEHHSI ~ MEXaHH3Ma
HEepEeKIIOUCHHs KOPOOKH meperiay.

Kak onpeneneno paccrosiHue Mex/1y HEMOABIKHBIMU KOJIeCaMHu B KOpoOke mepenay?
3a4yeM HYy>KHbI (PUKCATOPHI M YIOPHI B KOPOOKax mepead v rje X MOXKHO CTaBUTh?

Korma u quis yero mpuMmeHsIoTCs OJOKHMPYIOLIME YCTPOWCTBA B MEXaHU3Max YIPaBICHHS
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KOpoOOK mepenay?
Jist gero TpeOyeTcsi CKpYIVIATh TOPIBI 3yObeB y KoJieC KOpoOOoK repenay?

C Kakoll WEeJbI0 MPEeayCMATPUBAIOTCS BBITOYKH IOCEPEIUHE JJIMHHBIX OTBEPCTHI
IUTALIEBOTO Tpodwis?

Korma mnpumensiercss LEHTpUpOBaHHE MPSMOOOYHOTO IUIMIEBOTO COCTUHEHUS 10
HApy>XHOMY M KOTZa 10 BHYTpeHHeMy auamerpy? UTo naeT HEeHTpUpOBaHHE MO OOKOBBIM
rpansm?

Kak ocymiecTBusieTcst IeHTpUpOBaHUE 000MMBI OOTOHHON MY(DTHI B TaHHOW KOHCTPYKITUH?
[Touemy B kOpoOKax mepead Kojieca JAenatT y3KUMu?

Kaxkast TepMoo0OpaboTka mpuMeHeHa 1isl 3yObeB KoJiec B KOPOOKE CO CKOJNB3SIIIUME OJIOKaMH
mectepeH?

E. PemeHnnble nepenadyy 1 BApUATOPLI

Kak ompezeneHpl TUTT U YUCIIO PEMHEH KITMHOPEMEHHOH (pa3Mepsl peMHS TIII0CKOPEMEHHOM )
nepenayn?

C Kakod UEIpl0 MOPUMEHSETCS  KOHCTPYKIMS  IIKMBA PEMEHHOW  Iepenayw,
YCTaHABIMBAEMOTO Ha CTAaKaHE, KpeIsieMcs K KOpIyCy peaykropa (KopoOku mepenad)?
Kak v no kakum Harpy3kaM pacCUMTBIBAIOTCSA JIETAJIM 3TOTO YCTPOMCTBA?

Kak OCYHICCTBIIACTCA HATSI)KCHUEC PEMHS B JaHHOM KOHCTPYKI_II/II/I?

Jaiite o60ocHOBaHUE BBIOPAHHOTO CHOCO0a HATSKEHHsI PeMHs (TepuouuecKasl MOATSIKKA,
CaMOHAaTsKHbIE YCTPONUCTBA).

Uem oOecnieunBaeTCs U PETyIUPYeTCsS COBIAJCHHE CPEAHHMX IUIOCKOCTEH OOOHMX IIKWBOB
(oTcyTcTBHE TIEpeKoca peMHs)?

Kak onpenensercs nuana3zoH peryivpoBaHUs Bapuaropa ¢ IUPOKUM PEMHEM U OIHUM WIIU
JBYMsI pa3BKHBIMU ILIKHBaMU?

K. Ill1aneTapHbBIH PEeAYKTOP

Kakune mpemmyIiecTBa W HEJOCTATKH WMEET IUIAHETAPHBIA PEIYKTOp Tepes OOBIYHBIM
3yOo4yaTpiM?

Kakue cxembl Ii1aHETapHbBIX PELYKTOPOB UMEIOT BBICOKMM K.I1.1.7
N3 xakux cooOpakeHuil BIOMparoTcs ynciia 3yObeB KoJieC B IUIaHETapHOM peayKrope?

Kak ompenendroTcss xapakTep M UYMCIO LUKIOB HAarpyK€HUs IpH pacuere mnepenad He
PEBEPCHUBHOIO IIAHETAPHOT'O peayKropa’?

Yem obecrieunBaeTcsi JTOCTaTOYHAsT PABHOMEPHOCTh pPACIpeNeNeHUs] MOLIHOCTH MEXIY
caTeJUIMTaMH IUIAHETapHOToO peayKropa?

3. Bo1HOBO# peayKTOP

B kaxom nuana3oHe nepenaTouHbIX YHCeN UCTOIb3yeTCs BOIHOBAs nepeaava?
Kakue nocTonHcTBa MMEET BOJTHOBAS Mepeada 1o CpaBHEHUIO ¢ 3yOuaToil nepenayeii?
Kaxk onpenesnstorcst pa3Mepsl KoJjieC BOJIHOBOTO peykropa?

Kakue KOHCTpyKIMHM TIe€HEepaTOpoB BOJH H3BECTHbI? KakoBbl OCTOMHCTBA TI€HEparopa
JaHHOW KOHCTPYKLMU?

II1. Bonpocskl 1o JucTy «BaJ NpUuBOIHON)

Kak OmpeaAcIACTCA CUia, ,HeﬁCTBYIOIHaH Ha BaJl OT HATSKEHUS BETBEH JICHTHI TpchnopTepa?

Kax onpenensiercst mar niennoit nepegaun? [louemy npumeHeHa nByxpsiaHas (TpexpsiaHas)
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nens?
Kak perynupyercs HaTsKeHHE LIENU CIPOEKTUPOBAHHON LIEMHON nepenaun?

[Touemy omopbl TPUBOIHOTO Bajla TPAHCIOPTEpa YCTAHABIMBAIOT Ha CchepuuecKkux
HOAIIUITHUKAX ?

Kakoil u3 1ByX mOJIIMITHUKOB BaJsia HarpyxeH cuiabHee? [louemy?

[Touemy onHa W3 omop MPHUBOAHOTO Bajia MOHKHA OBITH BBITIOMHEHa MiaBaromieii? Kakas
UMEHHO?

Kak OCYHICCTBIIACTCA CMa3Ka NMOAUIINITHUKOB ITIPUBOAHOT'O Baja?

Kakoli Tum MydThl M moyemy BBIOpaH JJIsi COEAMHEHHS BBIXOAHOTO Bajla PEIyKTOpa
(xopoOKu mepeay) ¢ MPUBOAHBIM BasioM MamuHbl? KakoBo ee HazHaueHuUe?

Uepes kakue nerany MyQThl IepeaacTcsl KpyTSIIUA MOMEHT C BBIXOJHOTO Bajia peayKTopa
Ha TpuBOAHOM Ban? KakuWe HanpsHKeHUs BO3HHKAIOT B OTHX JIETAISIX MPH Tepeaade
MoMeHTa?

Kakue MoCTOMHCTBA M HEIOCTATKH UMEET CIOCO0 YCTAaHOBKH MY(T Ha KOHWYCCKHE KOHIIBI
BaJIOB?

Uem oOecrieunBaroTcsi KOMIIEHCUPYIOIIHE CHOCOOHOCTH 3yOuatoit MydThl? OT 4ero oHu
3aBucAT? Kak ocymiecTBisieTcs LeHTpupoBaHUEe 000OWMBI IO BTYJIIKE B 3yOuaToit mydte?

Kakue Tunel mpenoxpaHuTEeNbHBIX YCTPOMCTB MCHONb3ytoTCs? Kakue noCTOMHCTBa MMeeT
BBIOpPAaHHBIN THUIT IPEAOXPAHUTEIILHOTO YCTpoiicTBa?

Kakue moctomHCTBa M HEIOCTATKM MMEET CXE€Ma C OAHUM U JIByMs MPEAOXPaHUTEITHLHBIMU
cpe3HbiMu mTudramu?

Kak onpenensercst nuameTp cpe3HOro mrudTa NpeoXpaHUTeIbHOTO yCTPOUCTBa?

Kak omnpenensrorcs HeoOXoaMMma cujla MHOMXKaTUA W MOJHAs JedopManus MpyKUHBI
(ppukLIOHHO (KYJIauKOBOH, IIAPUKOBOM) MPEIOXPAHUTETHLHON My (PTHI?

Uem o0ObscHsIETCS BBIOOp JIUTOTO (CBapHOTrO) Oapabana? Kakue mpenmyIiecTBa UMeeT 3Ta
KOHCTPYKIUS?

Kakyro Harpy3ky BOCHpHHHMAIOT CBapHbIe IBBI Oapabana? M3 kakux cooOpaxkeHHi
ONpeaeNsieTcsl KaTeT CBapHOro 1mBa?

[Touemy GapabaH NMpPUBOJHOTO Bajla, UMEIOLIUM JIB€ CTYMHIIbl, COEIUHSIOT C BaJOM OJIHOM
HIMOHKONW? B Kako# U3 CTynuI] pacnojararoT MIIOHKY?

UYeM HarpyxeHbl OOJITHI, KPEIISIINE ONOPY MOAIIMITHIKA TPUBOIHOTO BaJia K pame?

Kakoe cedenune mnpuBOJHOTO Bayia sBiseTca HaubOolee omacHO HarpyxeHHbIM? Kak
IIPOBEpPsUIaCh NPOYHOCTH Bajla B 3TOM CEUEHUU?

C Kako# 1EeNbI0 MPUMEHSIIOTCS IPEIOXPAHUTEIBHBIE YCTPOMCTBA B IIEMHBIX TpaHCIIOpTEpax?

B kaxkoit mocnenoBarensHOCTH OCYIIECTBISIETCS] cOOpKa MPUBOAHOTO Baia?

IV. Bonpocs! k Jucty «Ilaura (pama)»

Kax onpenensieTcst BbICOTa IITUTHI WA PaMbl?
Kak ¢opmyrorcs nmeromuecs: B mpoekte authie netanu? [ne pazpem onok?
Uewm omnpepensieTcst TOIMMHA CTEHKU JIUTOW TUTUTHI?

[Touemy OONTBHI KperuleHWs JIMTOM IUIMTHI K MONy WiIM (yHJAMEHTY paclojlaralorcsi B
BBICOKHX IpUINBax?

Jns dero B KOHCTPYKIMHM JIMTOM IUIMTBHI TpeaycMmarpuBarorcsi okHa? [louemy wux
0TOOPTOBBIBAIOT?
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Kak ocymecTsisiercs 3aXBar IINTHI IPU TPAaHCIIOPTUPOBKE?
J11s1 9ero nperycMaTpuBarOTCs KOCBIHKY U pedpa B KOHCTPYKIIMK CBApHOU paMbl?

[ToueMy HEKOTOpBIEC MPUCOSANHUTEIBHBIE Pa3MEpPhI TUIUTHI (PaMBbl) 3aIIUIIECHBI TOITYyCKaMu?
K deMy mnpuBOIST MOTPEIIHOCTH BBIOJIHEHUS 3THX pa3MepoB (Ha paboTe KakuxX Y3JIOB
CKa3bIBAIOTCS)?

I[J'ISI 4Cro B MECTaxX KPCIJICHUS Y3JIOB Ha paMax IMPUBApUBAIOT IUIaTUKN?

C Kakoil 1eJIbI0 TPOU3BOAAT MEXaHNYECKYI0 00pa0OTKY OCHOBAHUS JIUTOM IITUTHI?

V. Bonpochbl k Jgucty «Padouue yeprekm»

KakoBo HazHaueHue pabouux yeprexei geranein?
Korna nocrarodna ogHa mpoeKnus AeTain Ha paboueM ueprexe?

Kaknmu cooOpakeHUsIMH PYKOBOJICTBYIOTCS TIPH TIPOCTaHOBKE pa3MepoB Ha paboueM
yepTexe AeTann’?

Kakwe criocoObl MoTyueHus 3aroTOBKU 3y0UaThiX KOJIEC U3BECTHBI M U3 KAKUX COOOpaXKCHMIA
BBIOMPAETCS TOT WJIM MHOM c11oco6?

Ha pabote xakux nerasneil 1 Kak OTpa)xaeTcsl BBIXOA MOrpentHocTell (opMbl JaHHOM AeTanu
3a JOIyCTUMBIE TIPEIEIIbI?

Kakoil oceBoii pazmep Basia BXOAMT B pa3MepHYI0 1ienb KoHcTpykunn? Kakue TpeboBaHus K
HEMY IIPEIBABISIIOTCS?

Kax nmonnmars 0603HaueHNE MIEPOXOBATOCTH MOBEPXHOCTH ap?

Hoquy B KaueCTBe 0a3bl IIpHU IIPOBEPKE OueHus HOBerHOCTeﬁ BaJia MPUHATHI ITOCA/I0OYHBIC
IMMOBCPXHOCTHU JI NOAIIHUITHUKOB KaueHus?

[Touemy TBepAOCTH MaTepuala 3ajaHa B BUAE JABYX MPEACIbHbIX 3HAYCHUN?
Kak monumars 0603HaueHHE MIePOXOBATOCTH MOBEPXHOCTH RZY Op?

Kakx monumare oOo3HaueHwe Tepmuueckor o6padotku aertanu TBY h 1,2...1,8, HRC
40...45?

Kakumu cooOpaxeHUsIMU  CJeIyeT pPYKOBOJCTBOBAaTbCS TIPH TMPOCTAHOBKE 3HAKOB
IepOXOBaTOCTU?

KaxoB nopsi0k 00paboTKH MPOCTHIX A€TaleH, ISl KOTOPBIX BBIIIOJHEHBI paboune yepTexu?
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