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AHHOTALMUSA
KYPCOBOI'0 NPOEKTA AUCUUIIMHBI
b1.0.32 «/leTaau MamuH, 0CHOBbI KOHCTPYHPOBAHUS U MOAbEMHO-TPAHCIOPTHBIE MAIMHBD AJIl
MOAr0TOBKH 0akajiaBpa mo HanpaJjeHu10 35.03.06 — ArpouH:keHepusi, HAPaBJIeHHOCTH: McnbITaHus
MAaIIMH U 000py10BaHUS

KypcoBoii npoekt no aucuuruinHe b1.0.32 «/letanu MaminH, OCHOBBI KOHCTPYUPOBAHUS U
MOABEMHO-TPAHCIIOPTHBIE MAIIMHBDY IS TMOATOTOBKHM OakayiaBpoB 1o HampaBieHuro 35.03.06 —
ArpouHXeHEepHUs, HAMpPaBIEHHOCTh : VIcmplTaHWS MamuH W 00OpYIOBaHUS, OJHA W3 MEPBBIX
CaMOCTOSITENIbHBIX HMH)KEHEPHBIX paldoT CTyAeHTa, 3aBepliaromas o0meo0pa3oBaTeIbHBIA LUK
oOyuenus. [Ipu BBIOJHEHUWH MPOEKTA HCIOJIB3YIOTCS 3HAHUS, MOJYYCHHBIC NMPU M3YYEHHUU TaKHX
OUCHUIUIMH, KaK  TeopeTHYecKas  MeXaHHWKa, CONPOTUBICHHE  MaTepuaioB, TEXHOJOTHUS
MaIIMHOCTPOESHUS U JIp.

OObekTaMH  TPOCKTHPOBAHMS  SBIISIOTCS  MPHUBOJBI  Pa3jMYHBIX  CTAIlMOHAPHBIX
CEJIbCKOXO3SMCTBCHHBIX MAIIUH: KOHBEHEPOB, CMECHUTEICH M pa3JaTYUKOB KOPMOB, MAIUH IS
OYHCTKM W MOWKHM Jeraiedl u nap. B mpuBogax HIMPOKO HCHOJB3YIOTCS JAETald M YCTPOHCTBA
OOIIETPOMBIIINIEHHOTO HA3HAYEHUS: MEXaHWYecKue Tmepefadd, MyQTbl, MOIIIMITHUKH, Babl,
KpETeKHbBIE H3CITH.

BrImonHsIeTCS KypcOBO# MPOEKT B MPOIIECCE U3YUCHUS TUCITUIUIMHBI « J{eTany ManmH, OCHOBBI
KOHCTPYUPOBAHUS U TOABEMHO-TPAHCIIOPTHBIE MAIIUHBD.

KypcoBoil mpoeKT MMeeT NPOEKTHBIM U KOHCTPYKTOPCKHI XapakTep.

1.Ilesanb 1 321241 KYPCOBOI'o MPoOeKTa
Breimonnenne kypcoBoro mnpoekta mo gucuumiuHe b1.0.32«Jleranu MamivH, OCHOBBI
KOHCTPYUPOBAHMS M MOIBEMHO-TPAHCIIOPTHBIE MAIIUHBDY i HarpaBieHus noarotoku 35.03.06 —
ATpOWH)XCHEpHs, HAMPABICHHOCTh: VICIBITaHWS MamUH W 00O0PYIOBAaHUSIIPOBOIAUTCS C IIEIBIO
(hOopMHUPOBaHUS Y CTYJACHTOB HABBIKOB KOHCTPYHUPOBAHUS MAIIIH U 000PYI0BaHUS.

B pesynbpTraTe BHIMOIHEHHS] KYpPCOBOTO MPOEKTA CTYJACHTHI TOJDKHBI: 3HATH MPUHITUIBI U METObI
MPOBEJICHUSI MCCIEAOBaHUN pabodMX M TEXHOJOTHYECKHX MPOIECCOB MAIUH; YMETh MPOBOAUTH
WCCIICIOBaHMS PabOYMX M TEXHOJIOTHMYSCKUX TIPOIECCOB MAIllMH, aHAJTU3UPOBATh TIOJydYeHHBIC
PE3yJIbTATHI, BJIAJICTh HABBIKAMH MPOBEJICHUS UCCIICIOBAHUN Pab0UMX U TEXHOJIOTHYSCKHUX MPOIIECCOB
MAaIllfH;, 3HAaTh OCHOBBI TMPOCKTHUPOBAHUS TEXHUYECKUX CPEACTB M TEXHOJIOTUYECKUX IMPOIECCOB
MIPOU3BOJICTBA, CUCTEM INEKTpUDUKAIINH U aBTOMATH3AIIUU CETbCKOXO3IHCTBEHHBIX 00BbEKTOB; YMETh
CaMOCTOSITEITEHO KOHCTPYHUPOBATh M MOJICPHH3UPOBATH COOPOYHBIC SAMHHIIBI U MEXaHU3MBI C YIETOM
TpeOOBaHUHN HAJCIKHOCTH, PEMOHTOIIPHTOTHOCTH, TEXHOJOTHIHOCTH, SIKOHOMUIHOCTH, YHH(DHUKAIIH,

CTaHdapTUu3aluu, HpOMBIIJ.UICHHOfI 9CTCTUKH, OXpaHbl TpyAda, O3SKOJOIMH; BJIAIACTb HAaBbIKAMU

4



MPOSKTUPOBAHMSI TEXHUYECKUX CPEICTB M TEXHOJOTHYECKHX TPOIECCOB TMPOU3BOACTBA, CHCTEM
ANEeKTpU(UKAIMY U aBTOMATU3allUU CEIbCKOXO3SIMCTBEHHBIX OOBEKTOB; 3HATh OCHOBHBIE 3aKOHBI
MaTEeMaTHYeCKUX M €CTECTBEHHBIX HAyK JJIsl PELICHHsS] CTaHJAPTHBIX 33Jlad B arpOUH)KEHEPUU, B TOM
yucie coBpeMeHHbie nupposbie nHCTpYMeHTHl Moodle, KOMITAC 3D (CAIIP); ymerb NpUMEHSTH,
MOJTy9CHHBIC 3HAHUS IS PEIISHUS] CTAHJAPTHBIX 33a7a4 B arpOMH)KEHEPHH, B TOM YHCIIE C MOMOIIBIO
COBPEMEHHBIX MporpaMMHBIX mpoaykroB Excel, Power Point u ocyiiecTBisTh KOMMYHHUKAIIUU
nocpeacteom Webinar, Zoom, Mentimeter; BiageTh HHCTPYMEHTApHEM JJIsl PEIICHUS CTaHAAPTHBIX
3a7a4 B arpOMH)KEHEPUH, B TOM YHCJIC C IMOMOIIbI0 COBPEMEHHBIX MPOTPAMMHBIX HpoaykToB EXCel,
Power Point u ocymiecTBiasTh KOMMyHUKanuu mocperactBsom Webinar, Zoom, Mentimeter; 3HaTh
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH, B TOM YHCIE COBPEMEHHbIE LH(PPOBBIC
unctpymentsl Moodle, KOMITAC 3D (CAIIP); ymMeTh NpPUMEHSTH pa3iv4yHble HHPOPMAIIMOHHO-
KOMMYHHKAITMOHHBIC TEXHOJIOTUH B PEIIICHUH THUIIOBBIX 33/1a4, B TOM YHCJIE C IIOMOIILI0 COBPEMEHHBIX
mporpaMMHBIX TpoaykToB EXcel, Power Point u ocyiiecTBiIssTh KOMMYHHUKAIIUH ITOCPEICTBOM
Webinar, Zoom, Mentimeter; BiageTh HaBbIKAMU PEIICHUS THUIOBBIX 3a4a4 C IOMOIIBIO
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTH, B TOM 4YHCJIE€ C I[OMOIIBI0 COBPEMEHHBIX
mporpaMMHBIX TpoaykToB EXcel, Power Point u ocyiiecTBisTh KOMMYHHKAI[MH IOCPEICTBOM
Webinar, Zoom, Mentimeter; 3HaTh HOPMATHBHbBIC MTPABOBbIC JOKYMEHTBI, HOPMbI U PErJIaMEHTHI B
WHKXCHEPHO-TEXHUUECKON AESITeNbHOCTH; YMETh MPHUMEHSITh HOPMATHBHBIC MPABOBHIE JOKYMEHTHI,
HOPMBI U PETJaMEeHThl B HH)KEHEPHO-TEXHUYECKOW [EeATENbHOCTH; BIAJETh HABBIKAMU PEIICHUS
WHXXCHEPHBIX 33/1a4 B OTPACIISAX arpoIPOMEBIIIIEHHOTO0 KOMIUIEKCa; 3HATh TpeOoBaHUS K ohopMITeHHIO
KOHCTPYKTOPCKOW  JIOKYMEHTAIlMH, YMETh OQOPMIISATH KOHCTPYKTOPCKYHO JIOKYMEHTAlUIO B
cootBeTcTBUM ¢ TpeboBanusimu ECKJI; B1ameTs HaBbIKaMU SKOHOMHOT'O U HATJISAHOTO rpadruecKkoro

oopMiIeHNsT KOHCTPYKTOPCKUX PEIIeHUH

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB BHINOJTHEHHSI KYPCOBOI0 MPOEKTA MO
aucuumnie b1.0.32 «/leTajau MalmuH, 0CHOBbI KOHCTPYHPOBAHHUSA M OAbEMHO-TPAHCIIOPTHBIE
MAIIMHBI», COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTaTaMi 0CBOCHHS 00pa30BaTeJIbHOM

NPOrpamMMbl

Peasmzanmst B kypcoBoM mpoekte 1o guctuumuimHe bl.0.32«/lerann mamuH, OCHOBBI
KOHCTPYHMPOBAaHUSI M MOJBEMHO-TPAHCIOPTHBIE MamuHbl» TpeboBanuit ®I'OC BO, OIIOII BO u
VYuyebHoro miana mno HampasieHHIo noarotoBku 35.03.06 — ArpouHkeHepHs, HalpaBlIEeHHOCTh
WcnpiTanuss MamumH W 00OpYyJOBaHUANOKHA  (OPMHUPOBATH  CIEAYIOIIME  KOMIETEHIIUH,

npeicTaBiIeHHbIE B Ta0uIe 1.



TpeboBanust K pe3yabTaTaM BBHIIIOJIHEHUS KypCOBOTO MPOEKTA MO yueOHOM TUCIUTUINHE

Tabnuna 1.
Kon B pe3yibTaTe n3ydyeHUs YUeOHO JUCIUILIMHBI 00y4Yaloniuecst
Ne | kom Coaep:xanue K JOJIKHBI:
0l KOMIIETEHIMU
n/ | mere | KoMIeTeHIHMH .
s (ns1u e€ yacTu)
n | Huu | (uau eé yacTu) 3HATH yMeThb BJIaeTh
"
Criocoben YK-2.1 MTPUHIIUITEI K METOJBI  [TPOBOIUTH HCCIICIOBAHHS HABBIKAMH TIPOBEACHHS
OIIpEeNENATh KPYT @®opMyIUpyeT B paMKax [IPOBEACHUS [pabOYMX M TEXHOJOTHYECKUX  [MCCIIeOBAaHMIT pabounx u
Bajad B paMKax TIOCTaBJICHHOI! IeTH MccinenoBaHui pabOYMX[TPOIIECCOB MAIIINH, [TEXHOJIOTMIECKHX IPOIIECCOB|
[OCTAaBJICHHOM LIEJIM | IPOEKTA COBOKYITHOCTh |1 TEXHOJOTHYECKHX  [AHAIM3UPOBATh MOJIyYCHHbIE  [MAIIUH
1 BEIOMPATDH B3aMMOCBSI3aHHBIX 3aJa4, [IPOIECCOB MaIInH [pe3yJIbTaThI
ONITUMAJIbHBIC obecreynBaloIux ee
CII0CO0BI MX JOCTIDKEHHE.
pemeHus, ucxond u3 | Onpenenser oxKuaaeMble
IMeHCTBYIOIIIX Pe3yJIbTaTHI PeIIeHHs
[PaBOBBIX HOPM, BBIJICJICHHBIX 33]134.
MMCIOIINXCS YK-2.2 (OCHOBBI ICaMOCTOSITEIIbHO HaBbIKAaMH MPOCKTUPOBAHHUS
1. pecypcoB u IIpoextupyer pemenne  [IPOSKTUPOBAHUS [KOHCTPYHPOBATh H [TEXHUYIECKUX CPEICTB U
VK-2 [OrpaHHYeHni KOHKPETHOH 3a1aunt [TEXHUYECKHUX CPEICTB HMOICPHU3UPOBATH COOPOYHBIE [TEXHOJIOTHYECKHUX IIPOLIECCOB|
HPOEKTa, BEIOHpast [TEXHOJIOTHIECKHX e AMHUIIBI 1 MEXaHU3MBI C [PON3BOJCTBA, CUCTEM
ONTUMAJIBHBIN CTIOCO0 €€ [TPOIIeccoB [yaeToM TpeOOoBaHUI PIEKTpUUKALUHT U
pelIeHus1, NCXOs U3 [MPOM3BOJCTBA, CUCTEM [HAJISKHOCTH, ABTOMAaTH3AIINU
JEHCTBYIOIINX NPABOBBIX PIEKTPU(GHUKALIUK U [PEMOHTOIIPUTOIHOCTH, CEITbCKOX 035 ICTBEHHBIX
HOPM H UMEIOLUXCS [ABTOMAaTH3aIMN [TeXHOJIOTHYHOCTH, 00BEKTOB
pecypcoB u CETbCKOX 035 ICTBEHHBI PKOHOMHYHOCTH, YHU(DHUKALINH,
OTpaHNYCHUII. X 00BEKTOB CTaHzapTH3aIMY,
[IPOMBILIIIEHHOH 3CTETHKH,
OXpaHbI TPYJa, SKOJIOTUH
Cnocoben pemars | OIK-1.2 IOCHOBHBIE 3aKOHBI MPUMEHSTH, TOTyYCHHBIE MHCTpYMEHTapUEM ISt
THIIOBBIE 331241 HWcnonb3yer 3HaHUA MaTeMaTHYECKUX 1 BHAHUS JJISL PEIICHUS [PEIIeHNs CTaHAAPTHBIX
PO eCCHOHANIBHOI | OCHOBHBIX 3aKOHOB CCTECTBEHHBIX HAYK  (CTAaHAAPTHBIX 3aj1a4 B Bajiay B arpOMH)KCHEPUH, B
eI TeTEHOCTH Ha MaTeMaTHIeCKHX U ISt pereHus ATPOMH)KEHEPHH, B TOM YHCIIE C [TOM YHCJIE C TOMOIIBI0
OCHOBE 3HAaHHI €CTCCTBCHHBIX HAYK JUIl  (CTAHAAPTHBIX 33/1a4 B [IOMOII[bI0 COBPEMEHHBIX COBPEMEHHBIX IIPOrPaMMHBIX
OCHOBHBIX 3aKOHOB | PEILICHUs CTAaHIAPTHBIX  [arPOMH)KCHEPUH, B TOM [IPOTPAMMHBIX IPOIYKTOB mpoxyktoB Excel, Power
MaTeMaTHYeCKUX U |3a]a4 B arpOMHKEHEPHH [HCIe coBpeMeHHbie  [EXcel, Power Point u Point u ocymecTBisTh
CTECTBEHHBIX HAYK C mudpoBsie OCYILIIECTBIATH KOMMYHHKAIIMH [KOMMYHHKAIIAN
PUMEHEHHEM mactpymentsl Moodle, mocpexcreom Webinar, Zoom, mocpencrsom Webinar,
2. MH(OPMAIIMOHHO- IKOMIIAC 3D Mentimeter Zoom, Mentimeter
KOMMYHHKAI[HOHHBIX (CAIIP).
OIIK-1{rexHonoruit OIIK-1.3 MH(pOpMAITOHHO- MPUMEHSTh Pa3IMIHbIE HABBIKAMH PEILCHUSI
TIpumensier [KOMMYHHUKAIIMOHHbIE  [MH(OPMAIIMOHHO- THIOBBIX 33/1a4 C MOMOIIBIO
UH(OPMAIMOHHO- [TEXHOJIOTHH, B TOM [KOMMYHHKAI[HOHHbIE mH(OpMaIMOHHO-
KOMMYHHKAIIHOHHbIE [MMCIIe COBPEMEHHbBIE  [TEXHOJIOTUH B PEIICHHH KOMMYHHKAIIMOHHbIE
TEXHOJIOTHH B PEICHUH  [H(POBEIS [TUITOBBIX 33714, B TOM YHCIIE C [TeXHOJIOTH, B TOM YHCIIE C
THIIOBBIX 33/1a4 mHcTpyMeHThl Moodle, [moMoIbI0 COBpeMEHHBIX [MOMOIIIBIO COBPEMEHHBIX
npodeccHOHANBHOI IKOMIIAC 3D MPOrpaMMHBIX MPOTYKTOB [MPOrpaMMHBIX NPOYKTOB
NIEATEILHOCTH (CAIIP). Excel, Power Point u Excel, Power Point u
OCYILIIECTBIATH KOMMYHHKAIIMU [0OCYLIECTBIATh
mocpexcreom Webinar, Zoom, |[KOMMyHHKAIIUH
Mentimeter mocpencrsom Webinar,
IZoom, Mentimeter
3. |OMNK-2Crocobexn OIIK-2.2 HOpMaTHBHbIE [MPUMEHSTh HOPMaTHBHbIC HABBIKAMH PELICHHUSI
MCIIOJIb30BATh Vcnons3yer [paBOBBIC JOKYMEHTBI, [IPABOBBIC JOKYMEHTBI, HOPMbI [HH)KCHEPHBIX 3a71a4 B
HOpMaTHBHBIE JIeHCTBYIOIINE HOPMBI M PErJIaMeHTHI B perylaMeHThl B MHXKEHEPHO-  |0TPaciIsiX
[PaBOBBIC AKThI 1 HOPMAaTHBHBIC NIPABOBBIC [MH)KEHEPHO- [TEXHUYECKOH JIEATEIPHOCTH  [ArpONPOMBIIIICHHOTO
oopmILATH JIOKYMEHTBI, HOPMBI 1 [TeX HUYECKOi [KOMILITEKCA.
CIICLHABHYIO perjamMeHThI B e TeIbHOCTH
ITOKYMEHTALHIO B WHXEHEPHO-TEXHUIECKOM
PO eCCHOHANIBHO | IESTENFHOCTH B
MEATCIbHOCTH arponpoOMBIIIIJICHHOM

KOMIIJIEKCE.

OIIK-2.3 TpeboBaHMs K (OpPMITATH KOHCTPYKTOPCKYIO [HaBBIKAMH SKOHOMHOTO H
Odopmister loopmIeHuIO [TOKyMEHTAIMIO B COOTBETCTBHY HAIISAHOTO rpaduaeckoro
CIieHHaIbHbIE [KOHCTPYKTOPCKOM c TpeboBanmnsmu ECK]] lopopmneHus

JIOKYMEHTBI AT ITOKyMEHTAaLU1 IKOHCTPYKTOPCKHX PELICHU
OCYILECTBJICHUS

npodeccHoHaNbHOM

JACATEIIBHOCTU C YYETOM
HOPMAaTUBHBIX ITPABOBBIX
AKTOB.




3. CTpyKTYpa KypcoOBOI0 POEKTA

KypcoBoii mpoekt no aucuuruinae «Jletanu MamuH U OCHOBBI KOHCTPYHUPOBAHHUS BBIIIOJIHIETCS
CTYJIEHTOM BO BHEYpPOUHOE BpeMsl C HCIIOJIb30BAHMEM JIIOOBIX MH(QOPMAIMOHHBIX U MPOTPaMMHBIX
maTtepuanoB. KypcoBoil MpOEKT COCTOMT M3 JABYX YacTel: pacyeTHO-NOSCHUTENbHAs 3alucka u
rpaduueckas 4acTb.

I'padmyeckas yacTh BBINOJHSETCS TPAAULMOHHO Ha nucte (opmara Al WIM B AJIEKTPOHHOM
BHUJI€, HAIIpUMEDP, ¢ IpUMEHEHHeM mporpammuoro npoaykra Kommac-3D Kahoot, Moodle, SiminTech;
MOSICHUTEIbHAS 4YacTh (3amucka) Ha jguctax A4 B TekcroBoM penakrope Word pudt 14 nr,
MeXCTpouHbI uHTepBan 1,5. KypcoBoii mpoekT mpeaycMaTpuBaeT MpeABapUTEIbHOE M3ydeHUEe Kypca
JIEKIIMM ¥ CEMHHAPOB T10 TUCIMIUIMHE, TPEACTaBICHHBIX Ha caiiTe https://sdo.timacad.ru

[Io o6bemy KypcoBasi paboTa AOMKHAa OBITh He MeHee 22 CTPaHHUIl IEYaTHOrO TekcTa U 4
yepre:xeii. [Ipemiaraemas cTpykTypa KypcoBOro MpOEKTa:

1) TutynbHbIHA TUCT 1 CTP.;

2) 3agaHue Ha BBIMOJHEHHUE KYPCOBOM paboThl 1 cTp.;

3) Conepxanue He MeHee 1 cTp.;

4) Aa"oTtanus He 6osee 1 cTp.;

5) Lens u 3agaun KypcoBoii paboTsl 1 c1p.;

6) PacuéTHOoe— KOHCTpYKTOpCKas yacTh HE MeHee 13 cT1p.;

7) Bubnmorpaduyueckuii CIUCOK HE MEHEE 5 HCTOYHUKOB 1 CTp.

[IpumepHas CTpyKTypa KypcOBOTO MPOEKTa MpecTaBieHa B TabIuIe 2.

Tabnuua 2
Cmpykmypa Kypcoeozo npoeKkma u 00vem omoeibHblX pa3oeios
DNEeMEHT CTPYKTYphI KypCOBOM O0bem (MpUMEpHBIiT) CTpaHUIL

/1 paboOTHI/IPOCKTA

1 Tutynensi muct (Ilpunoscenue A) 1

2 3anmanue 1

3 AHHOTAIHS 1

4 CopepxaHue 1-2

5 BBenenue 1-2

6 OcHOBHasl 4acTh 14-18

7 3akaroueHue 1-2

8 bubnmorpaduaeckuii CIcoK 1 (He MeHee 5 HCTOUYHHKOB)
9 [TpunoxeHus (BKIIOYAIOT NPUMEPHI 8-10

BXOJIHBIX U BBIXOHBIX JIAHHBIX)

9.1 ['padnueckas yactpb 2 nucta popmara Al
(cnenuduKaIms K KaxaoMy 4YepTexy
¢dbopmara A4), 2 nucra popmara A3,

cnenuguKanus KypcoBoro npoexkra
dbopmara A4

MeTtoauueckue yka3aHHs IO BBIIOJHEHHUIO KypcoBOro npoekta aucuuiuiibl b1.0.32«/letanu
MaIlliH, OCHOBBI KOHCTPYHUPOBAHHS M TOJHEMHO-TPAHCIIOPTHBIE MAIIMHBD) JJISI MHBAIUAOB W JIHII C
OTpaHMYEHHBIMU BO3MOKHOCTSMHU 37J0POBbS pa3padaThIBA€TCA UHAWBUIYATBHO C YUETOM OCOOCHHOCTEM
NCUXO(H3UUECKOTO PA3BUTHUS, WHIWBUAYAIBHBIX BO3MOXXHOCTEH U COCTOSIHHS 30POBBSI TaKUX
oOydJaronuxcs.

4. ITopsinoK BBINOJHEHHSI KYPCOBOI'O IIPOEKTA
4.1 Bb16op TeMbl

TemaTtuka KypcoBOro IpOEKTa HalpaBl€Ha Ha 3aKpeIUIeHHE TEOPETHYECKOro MaTepuaia
JMCIUATUTMHBI, TIPUOOPETEHHE HABBIKOB pPAa0OTHI C HOPMATHBHON W CIPAaBOYHOH JIMTEPaTypOi,
3aKpeIUIeHue 3HaHWH WH)XGHEPHBIX pAcuyeTOB M MNPOCKTHPOBAHHS TPUBOJOB  CTAIIMOHAPHBIX
CEBbCKOXO35CTBEHHBIX MAIIIVH.

OOyyaromuiicss caMOCTOSITENIbHO BBIOUPAET TEMY KypCOBOTO MPOEKTa U3 MpesiaraéMoro Ciucka
TEM, WJIA MOXET MPEAJIOKUTh CBOIO TEMY MpHU yCIOBUU OOOCHOBaHHUS UM €€ 1enecooOpa3zHocTU. Tema
MOJKET OBITh YTOUHEHA M0 COTJIACOBAHUIO C PYKOBOJAUTEIEM KYpPCOBOIO ITPOEKTA.



B TaGnure 3 npeacTaBiieH nepedeHb MPUMEPHBIX TEMATHK KYPCOBBIX IMPOCKTOB MO JUCITUILINHE
«JleTanu MamymH, OCHOBBI KOHCTPYHPOBAHUS U MOIEMHO-TPAHCIIOPTHBIC MAITHBD».
Tabmuua 3
Ilpumepnas memamuxa Kypcogvlx HpOeKmos no OUCHUNIUHE

Tema KypcoBoii paboThI/IpOeKTa
/m

[IpoekTupoBaHue NpUBOJAA K JEHTOYHOMY KOHBEHEPY

[IpoekTupoBaHuE MIPUBO/IA K BUHTOBOMY TPAHCIIOPTEPY (LITHEKY)
[TpoekTupoBaHue MPUBOJIA K JIeOSIKE

IIpoexTrpoBaHue NPUBOJIA K NTHEKOBOM MaIlIMHE JIJII MOMKH MEJIKUX JieTaleh
[TpoekTupoBaHue IPHUBOJIa K CMECUTEIIIO KOPMOB

[IpoekTupoBaHue MPUBOJia K KOBIIOBOMY HaBO30IOTPY3UUKY

[IpoekTupoBaHue NPUBOJIa K NTHEKOBOMY MHUTATENIO

[IpoekTupoBaHue MPUBOJIa K NIHEKOBOMY KOHBEHepy JUIsl Ieperpy3Ku 3epHa
[IpoekTupoBanue NpuUBoOJIa K raIToBOYHOMY OapabaHy AJisi OUUCTKU JAeTajei oT
OKAQJIMHBI M 3ayCEHIIEB

10 | IlpoekTupoBaHue NPUBOAA K J103aTOPY ChIMYYHX KOPMOB

11 | IIpoekTupoBaHue NpuBOJA K 0apabaHHOM MOCUYHOM MaIlluHE

12 | TlpoekTupoBaHue MPUBOAA K CTCHIY K pa300PTUPOBKH KOJIeca

13 | IlpoekTupoBaHue MPUBOAA K JIFOJCYHOMY KOHBEHEPY

14 | TlpoekTupoBaHUe MPUBOAA K KJICTOUHOH OaTapeu i TPYIIOBOTO COJIEPKAHUS Ky
15 | [IpoekTupoBaHue NPHUBO/IA K IIHEKOBOMY KOHBEHEpY /Ui TPAHCIOPTUPOBKH 3€pHA
16 | IlpoekTupoBaHUe MPUBOAA K TPAHCIIOPTEPY JUIsl YOOPKH HaBO3a B ITHYHUKAX
17 | IlpoekTupoBaHue MpUBOJA K CKPeOKOBOMY KOHBEWEPY IS TPAHCIIOPTUPOBAHHUS
MUHEPAITBHBIX YI00pEHUMA

18 | IlpoekTupoBaHue NPUBOAA K IIEMTHOMY I'py30HECyIeMy KOHBeHepy

19 | IlpoekTupoBaHue NpUBOAA K MOJBECHOMY KOHBEHEepy

20 | IlpoekTupoBaHUE MPUBOJA K TOPMO3ZHOMY CTEHY

21 | IlpoekTupoBaHKE MIPHUBOJA K MEIIAJIKe KOPMOB B OYHKepe pa3iaTunKe

OO0 WNFIH

K kaxaoii TeMe cocTaBiI€Hbl BAPUAHTHI UCXOIHBIX [1APaMETPOB.

Howmep 3aganus Tak e MOKHO BBIOMPATh IO HOMEPY M3 CIUCKa TPYIIBI, 2 HOMEp BapuaHTa Mo
nocneAHnii nudpe HoOMmepa Tpynmbl. Bo3MOXHO BBIMOTHEHHWE OJHOTO 33JaHUS HECKOIbKHUMHU
CTYJIEHTaMH, HO BApUAHThI UCXOJAHBIX APAMETPOB JOJIKHBI OTINYATHCS.

Br160p TeMBbI KypcoBOTO MPOEKTa, HOMEP 3a/1aHUsI U HOMEP BapUaHTa PETUCTPUPYETCS B KypHaIe
pPETUCTpallMK KYpPCOBBIX MTPOEKTOB Ha Kadeape.

4.2 lloryyeHre HHANBHUAYATBHOTO 32/1aHUA

3amanue Ha BhIMOJIHEHHE KypcoBoro mnpoekta ([Ipunoxkenue b) Bblgaéres 3a MOAMUCHIO
PYKOBOJUTENS, TaTUPYETCs THEM BBIAYM U PETUCTpUpPYETCs Ha Kadeape B xypHaie. DakT MOTydeHUS
3a/laHus yIOCTOBEPSETCS MOAMUCHIO O0YUaIOIIErocs B YKa3aHHOM KypHaJe.

4.3 CocraBJ/ieHHE IJIAHA BBIIOJHEHHS KYPCOBOI0 IMPOEKTA

BriOpaB TeMy, ompenenuB I1eib, 3aJayd, CTPYKTYpy M COJEp>KaHUE KYypCOBOTO MPOEKTa
HEOOXO0JJMMO COBMECTHO C PYKOBOJHUTENIEM COCTaBUTH IUIaH-Tpa(UK BBHIIOTHEHUS KypPCOBOTO MPOEKTa C
ydeToM rpaduka yaeOHoro mnporiecca (tadm. 4).

Tabnuna 4
IlpumepHnuiit nnan-zpaguk 6binoIHEHUA KYPCOBO20 RPOEKMA
HanmenoBanue nericTBuit Cpoxkn,
Ne nenenu cemectpa
1 |Bsi6op Temsl 1
2 |IlonydeHue 3agaHus IO KYPCOBOMY MPOCKTY 1
3 |YTouHEHHE TEMBI B COJIEPKAHHS KYPCOBOTO IPOCKTA 1
4 |CocraBienne 6ubauorpaguueckoro Cuucka 2-3
5 |M3ydeHue HAydyHOU U METOIMYECKOM JTUTEPATYPhI 2-3
6 |COop MaTepuaoB, MOJATOTOBKA MJIaHA KYPCOBOTO MPOEKTa 4-5




AHann3 cOOpaHHOTO MaTepuaa 4-5
[IpeaBapuTesibHOE KOHCYJIHBTUPOBAHUE 4-5
BrinosHenne 0CHOBHOM YacTH 6-12
0 |[IpoBenenue wuccieAOBaHUs, MOJIYYCHHE MATEPUAIOB HCCIIEAOBAHUS, 6-12
0o0paboTKa  JAaHHBIX  HMCCIEJOBAaHUS,  OO0OOIIEHHE  MMOJYYEHHBIX

=[]~

pe3yJIbTaTOB
11 |IIpencraBieHre pyKOBOAMTEIIO IIEPBOTO BapraHTa KYPCOBOTO MPOEKTa U 12-13
00CYyK/ICHUE MPEACTABICHHOr0 MaTepralia U pe3yJIbTaToB
12 |CocraBlieHHE OKOHYATEILHOTO BApHAHTa KyPCOBOTO MPOSKTa 13-14
13 |3akIr0unTeNIbHOC KOHCYILTHPOBAHUE 14
14 |PenieH3upoBaHKE KYpCOBOIO MPOSKTA 15
15 |3amura KypcoBOTO NpoeKTa 16

4.4 TpeOoBanus K pa3pa0oTKe CTPYKTYPHBIX 3JIEMEHTOB KYPCOBOI'O IIPOEKTAa

PacyerHO-TIOsSICHUTENIBHAST ~ 3amUCKa  JOJDKHA  BKJIIOYaTh B ceOs  BBIOOp  JBHTATENS,
KMHEMaTUYECKU M CUJIOBOM pacueThl MPUBOJA, PACUEThl OCHOBHBIX JETAJeH W Y3JIOB, BXOJSIIUX B
KypcoBoil mpoekT. EE mpeacTaBisitoT MOSICHUTENBHOM 3amuckoil Ha juctax A4, MOATOTOBJICHHOW B
TeKCTOBOM penaktope Microsoft Word. mpudt 14 nr, MexxcTpounbiii uaTepBai 1,5. B Hell mpuBoasiT Bce
pacuétHbie (OPMYIIBI U Pe3yIbTAThl PACUETOB, HEOOXOIUMBIC JJISI BHIMIOJTHCHHS TpadUIecKoro pasziena.
Yacte pacy€ToB JOJDKHA BBIMOJIHATHCS C NPUMEHEHHEM WH(POPMALMOHHBIX HWHCTPYMEHTOB, YTO
MO3BOJISICT BAapPbHPOBATh OTACIHHBIMU TapaMeTpaMy M IOJIy9aTh MHOTOBapHAHTHBIC pemieHus. Brioop
ONTUMAIBHOTO BapHaHTa OCYIIECTBIISIET CTYACHT 101 PYKOBOJICTBOM IPEIO aBaTENs.

I'pacdmyeckas 4acTh BBITIOJNHSETCS TPAJUIMOHHO Ha JUcTe (hopmara Al WM B IIEKTPOHHOM
BHUJIC, HAIPUMEP, C IPUMEHEHHEM nporpammHoro npoaykra Kom-mac-3D Kahoot, Moodle, SimiInTech;
MOSICHUTEIbHAS YacTh (3amucka) Ha juctax A4 B TekctoBoMm pemaktope Word. KypcoBoit mpoekt
MpeayCMaTpuBaeT MpeIBapU-TEIbHOE H3yUYECHHE Kypca JEKIUH W CEMHUHApOB IO JTUCHUIUIMHE,
IPEJICTaBICHHBIX Ha caiite https://sdo.timacad.ru.

I'pacdmyeckas 9acTh KypcoBOTO IPOEKTA COCTOMT U3:

2-x muctoB popmara Al:

1-i auCT YepTe Xk KOMIOHOBKHU PEAYKTOpa (Creu(pUKAIHS K YEPTEKY);

2-ii uCT -00IMiA BUJ IPUBOAA (CHISITUPUKAIINS K YSPTEKY);

2-x muctoB popmara A3:

3-i1 TUCT — THXOXOIHBIN BalI,

4-i1 mUCT — YepTeX Kojeca (BBITTOITHSACTCS YepTek Koyieca TOM Iepenadn, KOTopas pacioiokeHa
Ha TUXOXOJIHOM Bally PEIyKTOpa).

B koHnI1e KypcoBOro npoekta HeoOXOAMMO MPEACTABUTH MEPEYCHB UCIIOJIb30BAHHOM JINTEPATYPHI.

4.4.1 Pa3paboTKa BBeleHUSA

Bo BBemenun ciemyer 0OOCHOBAaTH AaKTyalbHOCTh HW30paHHON TEMBI KYpPCOBOTO TIPOEKTa,
PacCKpBITh €€ TEOPETHYECKYI0 U TPAKTUYECKYI0 3HAUYUMOCTh, CGHOPMYIUPOBATh IE€JIb W 3aJa4du
UCCJIEIOBAHMS.

4.4.2 PazpaGoTka 0CHOBHOM 4acTH KypPCOBOI0 NPOEKTA

OcHOBHast YaCTh COCTOUT U3 CJIEIYIOIINX TYHKTOB:
Kunematnueckuii u CUI0BOM pacyeT NpUBOJA;
Pacuer pemeHHBIX nepenay:

Pacuer miockopeMeHHOM niepenayu;

Pacuer k1MHOpEMEHHOM Nepenayn;

Pacuer 3yOuaro-peMeHHBIX nepeaay
KoHcTpynpoBaHnne MIKMBOB

Pacuer nenHeIx nepenay:

Kputepun paboTocriocoOHOCTH U pacuera;
IIpoexkTrpoBaHue U pacyeT LEMHON NepeaayuH;
KoHcTpynpoBaHue 3B€3/1049€K POJIMKOBBIX LIENEH;
Pacuer 3y0Ouatsix nepenau:

Pacuer nunuHpuyeckux 3y04aThix nepenay;
Pacuer koHMYeCKUX 3y0UaThIX Mepeaay;
Pacuer yepBsuHBIX IIepenay;

OCKHU3Has1 KOMIIOHOBKA PELYKTOPOB:

WP DR

AR POLOLWLWNNDNDNDNDE
wrpE



DcKu3Hasi KOMIIOHOBKA MWJIMHAPHYECKOTO PEIYKTOPa;
DcKu3Hasi KOMIIOHOBKA KOHHUYECKOTO PEYKTOPa,

DcKu3Hasi KOMIIOHOBKA YEPBSIYHOTO PEAYKTOPA;

Pacuer THX0XO0/IHOTO Bajia peayKropa

Pacuer mmoHOYHOT0 COeTMHEHMSI

[Toabop MOANIMITHUKOB KaueHHUs

[TonGop cranmapTHBIX MydT

[TpoekTupoBaHue paMbl IPUBOIA

[TpoBepouHBIii pacueT OOJITOB KPEIUICHUS PEIyKTOpa K pame

RBooo~Noooro
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4.4.3 Pa3zpaboTka 3aK/JII049eHuUs

OcHOBHOE Ha3HAYCHHE 3aKIIFOYCHUS - PE3IOMUPOBATE COACPKAHUEC KYPCOBOI'O IIPOCKTA, IMMOABCCTH
HUTOT'H IIPOBCACHHLBIX PpaCy€TOB, COOTHCCA HMX C LCJIBIO MU 3aJa4aMH HMCCIICIOBAaHMA, C(bO]f)My.]'II/IpOBaHHBIMI/I
BO BBCICHUMU.

4.4.4 Odopmiienue 6udIMOrpadpuuecKoro cnuckKa

B Oubimorpaduyueckuii CIMCOK BKJIIOYAIOTCS MCTOYHUKH, Ha KOTOPBIE €CTh CCBUIKH B TEKCTE
KypcoBOro nmpoekra (He MeHee 5 HCTOYHMKOB). (OOs3aTeNbHO MPUCYTCTBHE HMCTOYHHKOB,
ONyOJIMKOBAaHHBIX B TEYCHHE IMOCICIHUX 3-X JICT.

4.4.5 Ogopmaenue IlpunoxeHus

[IpunoskeHus SIBISIFOTCS. CAMOCTOSITENIEHOM Y4acThi0 paboThl. B mpuiioskeHusX KypcoBOTO MPOEKTa
MOMEIAIOT MaTepual, IOMOJHSIOMUNA OCHOBHOM TeKCT (Mpu HeoOXOOUMOCTH) U 00s3aTeNIbHO
MOMEIIAIOT TpadUUYeCcKyI0 YaCTh KypCOBOTO MPOEKTA.

[IpunoxxeHussMU MOTYT OBITh:

— YepTEKHU KYPCOBOTO IIPOEKTA;

— cnenuduKanys Ha KypCOBOM MPOEKT;

— cnenuduKanuy Ha cOOPOUHBIE YEPTEHKH KypPCOBOTO MPOEKTA.

4.4.6 MetoaguyecKue peKOMEHAAIUH K BBIIOJIHEHHIO KYPCOBOI'0 IIPOEKTA

KUHEMATUYECKHH U CUJIOBOU PACYET ITPUBOJIA

Ha nepBoM sTamne npoekTHpoBaHUS, B COOTBETCTBUH C 33/IaHHOI CXEMOW MPUBO/A, BHIMOIHIIOT
KMHEMAaTUYeCKUI M CUJIOBOW pacyeT: BBIOMPAIOT JEKTPOJBUTATENh, OMPENSISIIOT NepeaTOqYHOe YHCIIO
MPUBOJIA M €TO CTYNEHEW, OCHOBHBIE KHHEMAaTUYECKUE U CUJIOBBIE TTApaMETPHI.

B kadecTBe MCXOMHBIX aHHBIX 33/1al0T: 3HAUYEHHE BPAIIAIOIIEr0 MOMEHTA Ha MPHUBOJIHOM Baly
pabouero oprana MamuHel 7y, KH-M, ¥ 4acTOTy BpaleHUs 3TOTO Baia Ny, MUH .

BoiOop »iiexkTpoaBurartesisi. B mpuBomax CTalMOHApHBIX MAIIUH CEIbCKOXO3SHCTBEHHOTO
Ha3HAUYEHHs UCIOJIb3YIOT ACUHXPOHHBIE 3JIEKTPOJBUIATENN MEPEMEHHOIO0 TOKa C KOPOTKO3AMKHYTBIM
poropom cepun 4A u AUP (mpunoxenue 1). OHU OTIHYAIOTCA MPOCTOTONW KOHCTPYKIIMH, BBICOKOM
HAJEKHOCTBIO M CpPAaBHUTEIBHO HHU3KOM CTOMMOCTBIO. OJEKTPOJBHUIaTEIN BBIMYCKAlOT B TpeX
ucnonHeHusx: Ha jamax — IM1081 (ocHOBHOe HCHOTHEHHE), Ha Janax U ¢ (IIAHIEBBIM LUTOM —
IM2081, 6e3 nan ¢ ¢aanmeBsiM muToM — IM3081 ¢ cuaxpoHHBIMEH YacToTamu BpateHus Ne 750, 1000,
1500 u 3000 mMuH 2.

[Ipy mocTOSHHON HArpy3Ke JJIeKTPOABHUTaTENM MOAOMPAIOT MO PACUETHOW MOUIHOCTU — Py U
Y4acTOTE BPAIICHUS Nyp.

PacueTHas MOIIHOCTH JBHUTaTENs

P,
P, =—"1, (1.2)
Mo
rze Pn —MOIIHOCTB Ha MMPUBOAHOM Bally pabouero oprana, KBt;
T o
p =-oa (1.2)
Mo

7tin
IJie g — YIJIOBask CKOPOCTh TPUBOJHOTO Baia, pan/c (M, = ——"); No— o0umii Kodbdurment

30

MOJIE3HOTO JeHCTBUS (KIJ) TPHWBOJA, OMpPEAeNseTcs KaK MPOU3BEIEHWE KIIJ TOCIEI0BATEIHHO
BKIIFOUEHHBIX TIepead M1,2,13,4 ¥ T.1., TOJIIUITHUKOB N U My(DT My (Tabm. 4.1), T.€.
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Mo = M 234+ MNiz1,iNn Ny (1.3)

Bri6op snexTponBurarens Mo KaTajuory (MpHiIoXKeHHe 1) MpOBOIAT C YYETOM 3HAYECHUH P
Bribuparor Omkaiiiee Oospliee 3HaYeHWE HOMUHAIBHOM MOIIHOCTH Py, T.€. IpU BBIOOpE TOJDKHO
coOmonarbest ycnoBue Py > Prs. OHAKO aCUHXPOHHBIEC JIBUTaTeNId JIONYCKAalOT MEPErpy3KH, T.€. Py
MOXET OBITh HECKOJIBKO Oouiblie Py. B 3TOM cityyae OTKJIOHEHHE pacueTHONW MOIIHOCTH OT HOMUHAIIbHOU

P,—P,
AP =——=-100% <5 %. (1.4)
PH

W3 katasora BBIIMCHIBAIOT XapaKTEPUCTHUKU YETHIPEX DJIEKTPOJBUTaTeNed, HMEIOIIHNX

OJINHAKOBYIO MOIIIHOCTb, HO Pa3Hbl€ YaCTOThI BpalllCHNUS.

3HaueHns K Tabnuna 4.1
Tun nepenaun KIIJI
3yOuaras:
HWIMHIpAYEeCKas 0,96...0,98
KOHHYECKas 0,94...0,97
UepBsuHas Ipy IepeaaTOYHOM YHCIIE:
cBrime 30 0,70...0,80
ot 14 o 30 0,80...0,85
ot 8 1o 14 0,85...0,90
Ilennas oTKphITas 0,90...0,94
Pemennas 0,95...0,97
IloamIMITHUKN KaueHHsT 0,99...0,995
MydbTbI IpUBOIOB 0,97...0,98

Onpenenenne o01ero nepeaaTouHoro YHy1a npusoaa. Ilepenarounoe uncio npusoaa
U, =—. (1.5)
[MepenartovyHoe YMCIO MPUBOAA MOKHO OMPEICIUTD U KaK MPOM3BEACHHE MEPEIATOYHBIX YHCEIT
BCEX I10CJIEIOBATEIbHO BKIIOYEHHBIX NIepead IPUBO/Ia:
Uo = U12U34 ... Ui-1,i. (1.6)
3HaveHKe NepeIaTOYHOr0 YUCIIa KaX 101 Tiepeiaud BRIOUPAIOT 10 peKoMeHAauusaM (tadi. 4.2).

Pexomenayemblie 3HAUEHUS MEePEAATOYHBIX YK CeJ Tabnwmma 4.2
T Pexomenayemble 3HaueHUs IepeAaTOYHBIX
UII TIepeaun
YHceln

3akpsbiTas 3youaras:

WINHIpAYECKas 2,5...6,3

KOHHYECKas 2,0...4,0

3akphbITasi YepBAUHAs 8,0...80

Ilennas 2,0...4,0

Pemennas 2,0...3,0

Mpumeyanusi. CTaHAapTHBIN PAI MEPEAaTOUYHBIX Yncen 3y0uareix nepemad cornacHo ['OCT 2185-66
BKJIFOUAET 3HAUCHHUS:

lpan— 1,0; 1,25; 16; 20; 25 3,15 4,0; 50; 6,3
2pan— 1,12; 14; 18; 224, 28; 355 45, 56; 7,1
CraHmapTHBIHN psizT IEpeIaTOYHBIX YMCET YePBIUHBIX repenay coriacHo ['OCT2144-76:
1 psn— 8; 10; 12)5; 16; 20; 25; 31,5; 40; 50; 63; 80;

2 pan— 9; 11,2; 14; 18; 22,4; 28; 35,5; 45; 56; 71.

OnpejesieHne 4acTOThI BPAILeHHs1 BeexX 2J1eMEeHTOB IPUBO/IA:
N1 = Nyg; N2 = N/U12 = N3; N4 = N3/U3 4UT. 1.

OnpenesieHne BpamawIuX MOMEHTOB HA 3JIeMeHTaX MPUBO/A:
BpAILIAIOIIMKA MOMEHT Ha Bally AjieKTpoasuraresis, Hw,

11



P P._10%0
I =—t=— wm T = Iy , (1.7)

B 1B
(’O)IB nn}lB uo Tlo

T'=Tp— uUpH YCTAaHOBKE Ha Bally DJJIEKTPOABHUIATENs IIKMBA PEMEHHOW Iepenayy;
T1= TyNwMn — IPU YCTAaHOBKE MY (THI;
T> = Twuioni2; 13 = Tonu; Ta = T3U34M34 U T. 1.
IIo oxkOHUaHMU pacueTa BBIIOIHAIOT IIPOBEPKY: 3HAYCHHUE BPAIIAKOLIErO0 MOMEHTA Ha IOCIEIHEM
9JIEMEHTE TPUBOA JOJKHO OBITH PABHO 33JJaHHOMY 3HAYCHUIO Ty v 3HAUEHUIO 11 = TUoMo.

PACYET PEMEHHBIX IIEPEJIAY
OCHOBHBIM ~ KpPHUTEpPHEM pPAaOOTOCIIOCOOHOCTH PEMEHHBIX Iepelnady  SBISIOTCS: TATOBas
CIOCOOHOCTH M J10JI0BeYHOCTb. 110 TAroBoil criocoOHOCTH MPOBOAAT NPOEKTHBIN pacueT nepenayu. B
npoliecce pacdyera BEIOMPAIOT TUI PEMHS U ONPENIEISIOT TeOMETPUYECKHE MapaMeTphl nepeaayn. Pacuer
10 AOJTOBCYHOCTHU BHBIITOJIHAIOT KaK HpOBGpO‘IHBIfI.
1

== T

Puc. 1. Pemennasi nepenava:
1 — Benyuuii MKUB; 2 — BEIOMBIN IIKUB;
THUI PEMHSI: @ — TUIOCKHIA; O — KIIMHOBOM; 6 — KPYTJIBIIA; 2 — MOJUKIMHOBOU

PACYET INIOCKOPEMEHHOM NEPEJAYA

Jlns  BBINOJHEHMs pacyeTa HEOOXOIMMbI 3HA4YeHHs IepelaBaeMOi MOIIHOCTH, YacTOTHI
BpallleHUs BEAYLIETO IKUBA U NIEPENATOYHOT0 Yncia Iepeiayn.

Bei0op THMHa miIockoro pemHs. B mpuBomax ceabCKOXO3SMCTBEHHBIX MallMH HCIOJIB3YIOTCS
pe3uHo-TkaHeBble peMHH 1o ['OCT 23831 ¢ mpoxnaakamu BKHJI-65 M3 KOMOMHHMpOBaHHBIX HHUTEH
(koMOMHAIUKM TOAMAI(YUPHOTO U XJIOMYaTOOYMa)KHOTO BOJIOKHA) MJIM € MPOKJIAJAKAMU U3 CUHTETUYECKUX
tkaneir TA-150, TA-200, TK-150, TK-200, TK-300. OTo noBbIiIaeT THOKOCTh PEMHS, & IPOKIAAKH U3
TKaHU 00€CIeYrBaIOT 10CTaTOYHYIO IPOUYHOCTh U JOJITOBEYHOCTb.

Omnpenenenne reoMeTpuyeckKux napamerpos. /(namerp Beaymiero mkuBa (puc. 1) omnpeaenstor 1o

dbopmyiie
d, =(1100...1300) 3/P,/n,, (2.1)

rae P1 — MOIITHOCTh Ha BCAYUICM IIKUBE, KBT; N1 —49acToTa BpalllCHUs BEAYIIECTrO IKUBA, MI/IHil.

3navenue di BEIOMparOT U3 psija auameTpos: 63, 71, 80, 90, 100, 112, 125, 140, 160, 180. 200, 224, 250,
280, 315, 355, 400, 450, 500, 630, 710, 800, 900, 1000.
JlnameTp BEAOMOTO IIKHBA
d2 = dw(1 —¢), (2.2)
rae € = 0,01...0,02 — ko3¢ HULIMEHT OTHOCUTETHFHOTO CKOIBKEHUS PEMHSIL.
3HaueHue dz TakkKe BRIOMPAIOT U3 Psijia THAMETPOB.
OnpenensroT pakTHIeCKOe 3HAYCHHE ITePEeIaTOYHOTO YnCia

u, = d, (2.3)
(b —_ T . .
dy(1-¢)
U(b —-u
OTKII0OHEHHE (I)aKTI/I‘{eCKOFO NnepeAaTouHOro 4ucjiia OT 3aJaHHOTO AU = —100 % He JOJIDKHO

u
npesbIIIaTh S5 %.
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MuHMMalIbHOE MEXKOCEBOE PACCTOSIHUE Mepeaadn

amin = 1,5...2(d1 + d2). (2.4)

3HaueHUE amin IS Y00CTBA NATbHEHIIUX PACYETOB OKPYTIISIOT O OOJBIIETO [EIOr0 YHCa.
Pabouyro 1auHy peMHsI MOKHO ONpEAENUTh MO0 cleayolei Gopmye:

d, +d, (dz—dl)2 25
5o 1 (2.5)

L=2a+=n

HonyquHoe 3HAYCHUE OKPYTIIIAOT A0 OMMyKaMIIero ociaoro.
YTOYHEHHOE 3HAYCHHUE MEKOCEBOI0 pacCTosAHuA NCpCaavu.

a= 0,125{2L—n(d2 T d1)+\/[2L—n(d2 +dy) ] -8(d, —dl)z}. (2.6)

VYroa obxsara PEMHEM MCHBIICTO HIKKWBA

d, —d
o, =180°-57°—2—L>[a], [a]=150°. 2.7)
a
Pac4yer Ha TATOBYI0 cIOCOOHOCTB. ONpeesIIoT OKpYyKkHOE ycrmiue, H:
3
F = P10, (2.8)
L

rae P — nepenaBaemMasi MOIIHOCTb, KBT; v — CKOpOCTh peMHS, M/C.

nd
L = 441EL, (2.9)
60-1000
rzie N1 — 4acToTa BpallleHus BeAyIIero MKHBa, MUH .
OrnpezenieHne pa3MepoB CEUEHUST PEMHSL.

[[Tupuna pemus

b> i’
z[p]
IJie Z— 4YHCIIO TMPOKIAA0K, mnpeasaputenbHo Z = d1/(35...40)01; 3HAUYEHWE pPACUYCTHOH TOJIIUHBI
NPOKJIAJKKA 01 MPUHUMAIOT 1o Tabm. 2.1; [p] — momyckaemas yjaenbHas Harpys3ka € y4eTOM YCIOBHI
pabotsl, H/Mwm.
Takum oOpazom,

(2.10)

[P] = [Po]CoCaCCy, (2.11)

rae [po] — momyckaemasi yaenbHas Harpyska THIIOBOM peMeHHOW mepemaun (cMm. Tabm. 2.1); Ceo—
KO3(pPUIMEHT, YUUTHIBAIOLIMI BIMSHUE YIJla HaKJIOHa mepenayd K ropusoHTy — 0; mpu 6 = 0...60°,
Co=1,0; mpu 6 =60...80°, Co=10,9; mpu 0 =280...90°, Co =0,8; Cou— KOdIPPHUIMEHT, YUUTHIBAIOIINI
BIMsHUE yriia o0xBaTa a1 (cM. Tadi. 2.2); Cy — KooQPUIUEHT, yUUTHIBAIOIINNA BIUSHUE CKOPOCTH,

Cy=1,04 -0,000402 (2.12)
Cp — K03((HUIMEHT, YIUTHIBAIOIINH BIMSHUE XapaKTepa Harpy3Ku U pexxuma padoThl:
IpU CHOKOWHON Harpy3ke M OJHOCMEHHOH pabore Cp =1 (J€HTOYHBIE KOHBEHEpbl, BEHTUISITOPSI,
J103aTOPBI KOPMOB);
npu ymepeHHbIX konebanusx Cp = 0,9 (ruiacTuH4aThle 1 BUHTOBBIE TPAHCIIOPTEPHI);
npu 3HauuTeNbHBIX KoneOaHusx Cp = 0,8 (CKkpeOKOBBIE M KOBLIOBBIE TPAHCHOPTEPHI, M3METbUUTENN
KOPMOB, MOJIOTUJIbHBIE OapabaHsbl);
IpU ABYXCMEHHON paboTe peKoMeHaAyeTcs yMEeHbINTh 3HaueHue Cp Ha 0,1; mpu TpexcMeHnHol — Ha 0,2.
Tabnuya 4.3

Pemuu miockue pesmHorkanenbie (mo 'OCT 23831-79%)

Texnuueckue [Ipoknaaxky U3 TKaHU
XapaKTEPUCTUKU MPOKIAT0K BKHJI-65, BKHJI-65-2 TA-150, TK-150
Haubonpmas JoITycTUMast Harpyska
3 10
Ha NPOKJIaAKY [Po], H/MM mmpunbl
PacueTHas ToymmHa MpoKIaiku d1, MM 1,2 1,3
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Yucmo npoKIIaIoK Z MpH MupuHe peMHs b, Mm

20...71 3...5 —

80...112 3...6 3..4

125...560 3...6 3...5
3nauenun koagppuyuenma Co Tabnuna 4.4

o1, Tpaj 110 120 130 140 150 160 170 180

Co 0,78 0,82 0,86 0,89 0,92 0,95 0,98 1,0

OxoHuaTenbHO 3HaueHue b BrIOMparoT U3 psma 3uauenuii: 20, 25, (30), 40, 50, (60), 63, (70), 71, (75),
80, (85), 90,100, 112, (115), (120), 125, 140, (150), 160, (175), 200, 224, (225), 250, (275), 280 u T.1. 10
1200 mm.
TonmuHa peMHs & = 81Z, rae 61 — TOJIIMHA OAHOM MpokIaaku (cM. Tabm. 4.3).
ITpoBepsitot cootHotenue: di/d~ 35...40.
Cuna mpeIBapUTEILHOTO HATSKCHHS PEMHS

Fo = bdoo, (2.13)
IJIe Go— HaNpsHKEHHUE OT IPEABAPHUTEIBHOIO0 HATSDKEHHS peMHs (HAaYaJlbHOEC HATSIKCHHE DPEMHS):
oo = 1,8 MIla — s pe3uHO-TKAaHEBBIX PEMHEHA.
Harpy3ka Ha BaJIbl U OIIOPBI

Fy = 2F, sin % (2.14)

Pacuyer kiIMHOpeMeHHOH nepeaayu

OcHOBHBIE NapaMeTpbl KJIMHOBBIX PE3MHO-TKAHEBBIX peMHeEl: (hopMa U pa3Mepsl MONEPEUHOro CEYCHHUS,
JUIMHA peMHS W TapaMeTpel MKUBOB periameHTrpoBanbl ['OCT 1284.1-89 wu 1284.3-96.
[TpoexTHpoBaHue nepegauu MpH 3aJaHHBIX 3HAYEHUSAX IEepeaBaeMoil MOIIHOCTH, YacTOThl BpAIEHUS
BEAYIIETO MIKMBA M IEPEJATOYHOTO YHWCIIa HAYMHAIOT C BHIOOpa THIMA KIMHOBOTO PEMHS, 3aTeM
OTIPEICTISIFOT TpeOyeMoe YHCII0 peMHei (puc. 2).

BbiGop THNA KJIMHOBOrO peMHsl. BBIOMpAIOT THUN KIMHOBOTO PEMHS B 3aBHCHMOCTH OT BEIMYHHBI
KPYTSIIEro MOMEHTa Ha BeAylleM InkuBe (tadm. 4.5).

o

bo

40°

Puc. 2 CeyeHune KJIHHOBOIO peMHS

Taonuua 4.5
XapakTepucTHKA U pa3Mepbl KJIMHOBBIX peMHel
O06o3Hauenue | b b dmi
Tun pemus P O lhmm| PO |4, w2 | M 71, Hm
CeUeHUs MM MM MM MM
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Z (0) 8,5 10 6 2,1 47 63 Jlo 30
KiuHoBbIe peMHU A (A) 11 13 8 2,8 81 90 15...60
HOPMAaJILHOTO B (b) 14 17 | 105 ] 4,0 138 | 125 50...150
CeueHus 1o C (B) 19 22 | 135 | 48 230 | 200 120...600
I'OCT 1284.1-89 D (@) 27 32 19 6,9 476 | 315 | 450...2400
E (1) 32 38 | 235 | 8,3 692 | 500 | 1600...6000
Ipumeuanue.4 — MJIOIA/(b MTONEPEUHOTO CCUCHUS PEMHSL.
OnpenesieHne reoOMeTPUYECKUX APaMeTPOB NepeIayu
HaMeTp BEIYIIEro MIKUBA ONPEICIIAeTCs M0 ClIgayomniei Gopmyie:
HaNETP B R T F i (2.15)
rae 71 — Bpaljarolii MOMEHT Ha BEAYIIEM IKHUBE, H-M.
MuHuMabHbIH qraMeTp d1 MOYKHO ONpeneNuTh 1Mo Tad. 4.5.
JuameTp Begomoro mkuBa do onpenenstor mo Gopmyie (2.2).
[Tonyuennsie 3HaueHus d1 1 02 yTOYHSIOT 10 psiy AuaMeTpoB (pazaer 2.1).
MesxoceBoe pacCTOSIHHE TIepeaayn
0,7(d1 + d2) <a <2(d1 + d). (2.16)

JUia nanbHEHIINX pacyeToB 3HAUEHUE @ OKPYIJIAIOT 10 LIEJIO0ro OOJIBIIIETO.

Pacuernyto jymmny pemus L onpenenstoT o hopmydie (2.5) u OKpyTIIsSiOT 10 CTaHAAPTHOTO
snayenus. Cranmaptasiid psa s (mo FTOCT 1284.3-96): 400, (425), 450, (475), 500, (530), 560,
(600), 630, (670), 710, (750), 800, (850), 900, (950), 1000, (1060), 1120, (1180). 1250, (1320), 1400,
(1500), (2120), 2240, (2360), 2500, (2650), 2800, (3000), 3150, (3350), 3550, (3750), 4000, (4250),

4500, (4750, 5000.

ITo gpopmyne (2.7) yrouHsroT MexoceBoe paccrosinue nepenayu. [1o popmyne (2.8) onpenensitor
yroj o0xBaTa peMHEM MEHbIIero mkusa oi. Jomyckaemoe 3nauenue [ou] 1o 90...120°. [To dpopmyne
(2.4) onpenensaoT CKOPOCTh PEMHS.

Pacyer Ha TATOBYIO cIOCOOHOCTH. ONPE/ICIISIOT YUCIO PEMHEN, HEOOXOIUMOE ISl TepeIadn

3aJaHHOM MOILIHOCTH:

P

.=
POCaCLCpCuCz

<6, (2.17)

rae P — nepeaaBacMas MOIIHOCTD, KBT; Py — HOMUHaTBbHAS MOIIHOCTB, KOTOPYIO MOKET IEPCAaTh

OJIIH PEMEHB B 3KCIIEPUMEHTAIIHBIX YCIOBUAX, KBT (Tad:. 2.6); C, u C, onpeaenstoTces 1o
pekomenaanusam paszaena 2.1; Cy — ko3 durmeHT neperaTouHoro otHorreHus (tadi. 4.6); C;—
K03 PHIIMEHT, yYUTHIBAIOIINN YHCIIO peMHel B nepenade (Tadn.4.7); CL — ko3 dunuenr,
YUUTBIBAIOIIMN JJTUHY PEMHS:

L
cLzag, 21

rae Lo — 6a3oBast aiMHa KITMHOBOTO peMHs (cM. Tabi. 2.6).

Tabnuma 4.6
3navenus kodppuumnenra Cu
U 1 1,1 1,2 1,4 1,8 >2,5
Cu 1 1,04 1,07 1,1 1,12 1,14
Tabnuna 4.7
3navenus kodppuunenra Cz
YA 1 2...3 4...6
C; 1 0,95 0,9

[TosydyeHHOE YnCIIO peMHEN OKPYTIIISAIOT 10 Onvkaiiiero 6ombiiero ueioro. Eciu nmomydenHoe

3HaueHue Oousblie 6, cieayer 00 YBEIUUNTh AUAMETpPh IIKUBOB, TUOO BIOpaTh peMeHb O0JIbIIEro
CEeUeHMsL.

Cunna MpeaABApPUTEIIBHOTO HATAXKCHUS OJHOI'O pEMHS
Fo = GoA, (2.19)
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rne oo = 1,6 MIla — HavanpHOE HANPSDKEHKE 11 PE3UHO-TKAHEBBIX KIIMHOBBIX PEMHEH.
Harpy3ska Ha BajbI

FB :2FOZsm7

(2.20)

Mousocts Po, nepenaBaemasi oqaum pemuem ('OCT 1284.3-96)

Cedenue pemMHs Huamertp 3Havenus Po, IPU CKOPOCTH PeMHS V, M/C
(6a3oBas mMHA MEHBIIIETO 3 5 10 15 20 o5 30
pemHs Lo) mkuBa di, MM
Z (1320) 63 0,31 0,49 0,82 103 | 111 — —
71 0,37 0,56 0,95 1,22 | 1,37 1,40 —
80 0,40 0,62 1,07 141 | 1,60 1,65 —
90 0,44 0,62 1,16 156 | 1,73 190 | 1,85
100 0,46 0,70 1,24 167 | 1,97 2,10 | 2,04
112 0,48 0,78 1,32 180 | 2,12 2,30 | 2,28
A (1700) 90 0,56 0,84 1,39 1,75 | 1,88 — —
100 0,62 0,95 1,60 2,07 | 2,31 2,29 —
112 0,70 1,05 1,82 2,39 | 2,74 2,82 | 2,50
125 0,74 1,15 2,00 2,66 | 3,10 3,27 | 3,14
140 0,80 1,23 2,18 291 | 3,44 3,70 | 3,64
160 0,85 1,32 2,35 3,20 | 3,80 412 | 4,16
180 0,88 1,38 2,47 3,39 | 4,05 4,47 | 4,56
B (2240) 125 0,92 1,39 2,26 2,80 — — —
140 1,07 1,61 2,70 3.45 | 3,83 — —
160 1,20 1.83 3.15 413 | 4,73 4.88 | 4.47
180 1,30 2,01 3,51 466 | 544 576 | 5,53
200 1,40 2,15 3,79 5,08 | 6,00 6.43 | 6,38
224 1.47 2.26 4.05 545 | 6,50 7,05 | 7,15
250 1,54 2,39 4,29 5,85 | 7,00 7,70 | 7,90
280 1,57 2,50 4,50 6,15 | 7,40 8,20 | 8,50
C (3350) 200 1,85 2,77 4,59 580 | 6,33 — —
224 2,08 3,15 5,35 6,95 | 7,86 7,95 | 7,06
250 2,28 3,48 6,02 7,94 | 9,18 9,60 | 9,05
280 2,46 3,78 6,63 8,86 | 10,4 11,1 | 10,9
315 2,63 4,07 7,19 9,71 | 115 125 | 12,5
355 2,76 4,32 7,70 105 | 12,6 13,8 | 14,1
400 2,89 4,54 8,10 11,1 | 13,3 159 | 154
450 3,00 4,70 8,50 11,7 | 14,2 159 | 16,6

Taomuna 4.8
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Pacuem 3youamo-pemennvlx nepeoau

o

Puc. 2.3. 3y04arbiec peMHU: @ — pEMHHU C TpareneHIaTbHBIM IPOoQUIeM;
6 — peMHHU C MOJTYKPYTIBIM ITpoduiieMm

B 3y0Ouaro-peMeHHOH mepepade Harpyska IMepenaeTcs 3a CYeT 3aleIUICHHs] 3yObeB PEMHS CO
mIKuBaMu. 3yO4aThlii peMeHb MPEACTaBISET COOOW JIGHTY C 3yObsIMH Ha BHYTPCHHEHW IOBEPXHOCTH.
3yObst peMHS BBITOJIHSIOT TPANCHEHAAIBHOIO WK IOJIYKPYTJIOro IPOQuIs.

Pacuer 3y0uaTro-peMEHHBIX TIepeaad BeIyT U3 YCIOBHS MPOYHOCTH peMHs. OCHOBHOM pacueTHBII
napamMmeTp rnepeaadu — MOIyJib
m=K3$/P/n (2.21)

rae K—ko3(pGUIHEHT, YYUTHIBAIOIMIKMK GopMy 3yObeB: I peMHEH ¢ 3yObsIMU TpaneleHaaIbHON
dopmel K = 35, 11 peMHe# ¢ 3yObsaMu moaykpymion ¢gopmel K = 25; P—niepeaBaemasi MOIIIHOCTh, KBT;
N1 — YacToTa BPAIllCHUS MCHBIIICTO IIIKWBA, MUH .

3HaueHne MOIYJIS U IMapaMeTphl peMHS BEIOHparoT 1o (Tadi. 4.9).

Tab6numa 4.9
IMapameTpbl 3y0UaThIX peMHelH ¢ TpaneneuaJdbHbIM Npoduiiem 3yoa
B 3aBHCHMOCTH OT MOAYJIs M.

Moaynb peMHs m, MM

Hapaetper 1 [15] 2 | 3 | 4 | 5 | 7 | 10
[Iar 3yOneB pemHs p, MM 314 | 471 | 628 | 9.42 127,5 li,? 21;,9 31,42
Bericora 3y6a h, MM 0,8 1,2 15 2 25 3,5 6 9
TonmuHa pemust H, MM 1,6 2,2 3 4 5 6 11 15
Haumensimas TonmmHa 3y6a S, MM 1 15 1,8 3 4.4 5 8 12
PaccrosiHue ot ocu Tpoca 10 0.4 0.4 0.6 0.6 0.8 0.8 0.8 0.8
BIIQJIMHBI PEMHS 0, MM
Juamerp tpoca dr, MM 0,36 0,65...0,75
Yron npoduiis 3y6a 2y, rpajg 50 40
Macca 1M JTUHBI peMHS IMAPUHON 9 25 3 4 6 7 3 1

1mm - 1073, kr/(M-MM)
Jonyctumas yaenbHas Harpyska
[Fo], H/MMm

Haubonpiiee nepegarounoe uncio | 7,7 10 11,5 12 8 8 5,7 47

HaumensIniee 1omycTuMoe 4ucio 13 10 10 10 15 15 18 18
3yObeB Ha MIKUBE Z1

25 | 35 5 9 25 30 32 42

)4 & ycCJioBuUs obecneueHus JOJITOBEYHOCTHU PEMHS YHCIIO 3Y6BCB MaJIOTO MIKMBA Z10JI’)KHO OBITH
HE MCHEC PCKOMCHAYEMOTO.
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UYwcno 3yOneB OOJIBIIEro MIKUBA
Z, =4, (2.22)
rae U — repeJaTroyHoe YUCiI0 peMEHHOM Iepeaayn.

3HaueHud Z OKpYTJIAKOT OO0 LEJI0I0 Ynciia.
PacueTHnie ANaMCTPbI IIKWUBOB

d =mz, (2.23)
[IpenBapuTenpHOE 3HAYCHUE MEKOCEBOIO PACCTOSIHUS IPUHUMAIOT B ITpeJieax
a=(0.55...2)(d, +d,). (2.24)
JIIMHY peMHSs B Iarax
2
_2a, 4+, (5,74 p (2.25)
PP 2 o | @
B xypcoBsix pacuérax lp MOXKHO ompeneuTh Mo YIpomeHHO! popmyie
Z+12
| —28, 415 (2.26)
PP 2

[Tonyuennoe 3HaucHue lp okpyrusor focrangapTaoro u3 psaaa: 32; 40; 50; 63; 80; 100; 125; 160.
Uwcro 3yObeB peMHsI, HAaXOSAIIMXCS B 3al[STUICHUN C MEHBIIIUM [ITKHBOM
yXo4
z,=1%>86, (2.27)
360
rJie &4 — yroj o0XBaTa Ha MEHBIIIEM IITKUBE ONPEACIISIIOT 10 popmyre(2.7).
[pu z5< 6 yBenu4UBAIOT YKHCIIO 3yObEB Ha MIKMUBAX MM MEKOCEBOE PACCTOSTHHUE.
Pacuyer Ha TATOBYIO CIOCOOHOCTD.
OnpenenstoT okpyskHoe ycuiue, H:

F, - P10° (2.28)
t v

rae P — nepenaBaemasi MOIHOCTh, KBT; v — CKOpOCTh peMHs, M/C.
3aTeM

po TN (2.29)

60-1000
r7e N1 — 4acToTa BpallleHUs BEAyIIETo IKKBA, MHH .
[IInpuHa pemHs
F
b'>—=, (2.30)
[F]

rae[F.] — nomyckaemas yenbHasi OKpy>KHasl CUJIa Ha €AMHHMILY IIHPHHBI peMHs 0e3 ydyera

HEHTPOOEKHBIX cuil, H/MMm.

Taxum o0Opazom,
[F]=[R]C.Ce, (2.31)

rac CP - KOB(I)(I)I/IL[I/ICHT JAUHAMHUYHOCTHU U PCIKUMa pa6OTLI, BLI6I/IpaCTC$I M0 pCKOMCHAAIUAM

paznena 2.1; Cp — k03 PUIMEHT, yUYUTHIBAIOIINN HEPABHOMEPHOCTh pPaCIpeIeIeHHs HArPy3KH MEXKIY
npoBosiokamu Tpoca, Cr = 0,85.

[Iupuny pemus b BeiOupator u3 psga: 3; 4; 5; 8; 10; 12,5; 16; 20; 25; 32; 40; 50; 66; 80; 100;

125; 160; 200 mm.

Harpy31<a Ha BaJIbl U ONIOPBI paCCUUTBIBACTCSA 11O (I)OpMyJIe
F.=11.12)F, (2.32)

rne F— okpyxHas cuia, H.
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KoHcTpyupoBaHue IKMBOB

[IkuBBI peMeHHBIX Tepenady M3rOTOBISIOT U3 YyryHa JIUTBIMH, CTAIH JIMTHIMH, TOYCHBIMU HIIH
CBapHBIMHU H JIETKHX CIIABOB JIUTHIMHU WJIM TOYeHBIMU. [Ipu okpyskHOU ckopocTH nepemaun U < 30 m/c
OOBIYHO TPHUMEHSIOT IIKWBBI W3 uyryHa. [lIkuBel Manbix auamMetpoB (10 350 MM) BBINOJHSIOT
CIUTOIIHBIMU WJIM C OTBEPCTHSIMHU; IIKHUBBI OOJBIIUX JUAMETPOB IS YMEHBIICHHS MacChl U ya00CTBa
KpemieHuss — co cnumamMu. CTymuia MOXKET pacrojiaraThCsi CHMMETPUYHO WM HECHMMETPUYHO
OTHOCHTEJIBHO 000/1a. B MIMpOoKMX MIKKBaxX CTYMHILy MOXKHO JIeJIaTh Kopode 00o0a.

Pa3mepnl IIKHBOB IIOCKOPEMEHHBIX IEpead 3aBHCAT B OCHOBHOM OT IIMPHHBI peMHs Db u
0CaJ0YHOro quamerpa Bajia de (puc. 2.4).

Jlns ayryHHBIX mKuBOB mupuHa B = (1,1...1,15)b;

toumuHa 06oaa 6 = 0,03(d + 2B); Tonmmua aucka C = (1,1...1,3)9;

auamerp crynuirsl der = 1,5d¢ +10; anuny crynuipl le npuauMaroT Ha 1...3MM Oo0JibIle JUTHHHBI
KOHIIa BaJa.

O0o0/1 NIKMBOB TUIOCKOPEMEHHBIX TIepeiad UMEeT HWIMHAPHYECKYIO MOBEPXHOCTh. [Ipu BBICOKMX
CKOPOCTSIX JUIS TIPEIOTBPAICHUs COSTaHHsI PEMHSI CO IIKHBOB IIOBEPXHOCTH IIIKWBA BBITTOJIHSIOT BBITYKIIOH
WM ¢ ABYMsI KoHycamH (puc. 2.4 0, B).

Pa3smMepbl IIKMBOB KJIMHOPEMEHHBIX Tepeay MpeAcTaBiIeHbl B Ta0i. 2.8 u Ha puc. 2.5. Pa3mepsl
CTYIUIIBI MPUHUMAIOTCS] TAKUMHU K€, KaK JIJISl IKUBOB IJIOCKOPEMEHHBIX TIepeiay.

Pa3mMepbl MIKKBOB JIIsl TIepeIay ¢ 3y0UaThIMU PEMHSIMH MOYHO MPHHSTH 10 PEKOMCHIAIMSIM IS

INIKKMBOB K HHOCKOpeMéHHLIM nepcaadam.

a) [)’/

I, L
1 &~ A 7 m
N A A
\\QL S L — S
3 g 0% 8B
™ = A0=12 §
(P ~15 7 g
8
/ 2
A\l Ler =(40..15)dg
Puc. 2.4. Pa3smepsl IIKHUBOB IJIOCKOPEMEHHBIX nepeaad:
a - IIKHNB C HHHHHHqueCKOﬁ MMOBEPXHOCTHIO, 6 - IMOBCPXHOCTH IIKHBa BBIITYKJIas;
6 — TIOBEPXHOCTH IIKHUBA C IBYMS] KOHYCaMHU
a) HeumpansHaR  SWKuR  pemiug
f . e by
s o mrgan VA =y

A '

3

-

-l

1.2h
De

g

Puc. 2.5. PazMepsbl LIKHBOB KJIMHOPEMEHHBIX Nepeaay
Iupuna ob6ona B = (2 — 1)e + 2f, rae Z — 4nciio KIMHOBBIX PEMHEIH;
tommuHa qucka C = (1,2...1,3)0.
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Tabauya 2.8
Pa3Mepbl LIKUBOB /1151 KJIMHOBBIX peMHel

ITapametpsl Ceuenue pemust mo 'OCT 1284.1-89

npoduis, MM (puc. 2.4) Z (0) A (A) B (b) C B D (@)
bp 8,5 11,0 14,0 19,0 27,0
b 2,5 3,3 4,2 5,7 8,1
h, e menee 7,0 8,7 10,8 14,3 19,9
e 12,0 15,0 19,0 25,5 37,0
f 8,0 10,0 12,5 17,0 24,0
r 0,5 1,0 1,0 15 2,0
b1 mpu o = 34° 10,0 13,0 16,6 - —
b1 npu o = 36° 10,1 13,1 16,7 22,7 32,3
b1 npu o = 38° 10.2 13,3 16,9 22,9 32,6
b1 npu o = 40° 10,2 13,4 17,0 23,1 32,9

VYroa a BLI6I/IpaIOT B 3aBUCHUMOCTHU OT THUIIA PCMH U JIUAMCTpa HIKHBA d1.

PACYET LI EINHBIX ITEPEJIAY
B npuBomax celibCKOXO3SMCTBEHHBIX MAIIMH IHPOKO MCHOJB3YHOTCS HPHUBOIHBIC POIHKOBBIC Hernu [1P
(puc. 3.1). OcnoBnbie mapametpsl neneii [1P permamentuposansr [OCT 13568-97 (Taba. 3.1).
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Puc. 3.1. IlpuBoaHasi poJMKOBAas 1eNb:

1, 2 — nnacTuHBI 1enH; 3 — BTYJKA; 4 — BAJIUK; 5 — POIHK
B 0603HaueHuu posIMKOBOM 1eNH yKa3bIBaIOT: TUI, LIAT {, pa3pyliatoniyto Harpy3Ky Fpasp 1 HOMep
['OCTa. Hampumep: Lens [1P-25,4-56,7 TOCT 13568-97. Y MHOTOpsAIHBIX IIeTIel B HavYale
0003HavYeHUs yKa3bIBatoT yucio psaos (2I1P...).
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Kputepun padorocnoco6HocTH H pacyera
[IpuunHamMu BBIXOJIa W3 CTPOSI IEMHBIX Iepenad SBJISIOTCS: W3HOC IIAPHUPOB IIEMH, YCTAIOCTHBIE
pa3pylLIeHHUs TIACTUH, TPOBOPAUYNBAHUE BAJIMKOB M BTYJOK B MECTaxX 3allpEeCCOBKHU, BBIKpAIIMBAHUE U
pa3pylIeHHe POJIMKOB, U3HOC 3yObEB 3BE3/I0UEK.
Jletanu craHAapTHBIX I1IeTed pPaBHONPOYHbIE. PaBHOMPOYHOCTH 0OECMEeYrBAETCS COOTHOIIEHUEM
pa3MepoB JeTaneil, uX MarepuaiaMu U TepMooOpaboTkoil. Pacuer craHmapTHBIX Iiened MpPOBOAST IO
JIBYM OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH: H3HOCOCTOHKOCTH IIAPHUPOB M MPOYHOCTH IEMH.
OCHOBHBIM KpUTEPUEM pacyeTa Ha H3HOCOCTOMKOCTD SIBJISICTCS JaBJICHHUE B IIAPHUPE LIETIN:
= RK, <
p <[p]. (31)
AOI'[
rae Fi— okpyxnas cuna, H; Aon — MIomagb OMOPHOM MOBEpXHOCTH mapHMpa, Mm% (Tabm. 3.1); K, —
ko dunmeHT SKcIuTyaranuy; [p] — qomyckaemoe naBienue B mapaupe, MIla (ta6im. 3.2).
F-f_hm (32)
v v-30
rae 71— BpalarolyMii MOMEHT Ha BeAylled 3Be3aouke, H-M; N1 — yacrora BpalleHHs Beayulen

3BE3/I0YKH, MHH *; U — CKOPOCTH IIeTH, M/C.

Tabnuya 3.1
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IpuBognbie poaukobie nenu (FOCT 13568-97)

Paccrosinue I P
[lar MEXKY Huametp POCKILIA BPYIAO | N acca
Lens nenu t,|BHYTPEHHUMH |pOJIHKA TUIOMa/UT - IHast 1™ nemnu
MM macTuHamu bs, [di, Mmm mapHsza Harpyska g, KT
. Aon, MM Fpasp, KH
I1P-9,525-910 9,525 5,72 6,35 28 9,10 0,45
I1P-12,7-1820-1 12,700 (5,40 8,51 40 18,20 0,65
I1P-12,7-1820-2* 12,700 |[7,75 8,51 50 18,20 0,75
I1P-15,875-2270-1 15,875 (6,48 10,16 55 22,70 0,80
I1P-15,875-2270-2* 15,875 |9,65 10,16 71 22,70 1,00
I1P-19,05-3180* 19,050 [12,70 11,91 105 31,80 1,90
I1P-25,4-5670* 25,400 [15,88 15,88 180 56,70 2.60
I1P-31,75-8850* 31,750 |19,05 19,05 260 88,50 3,80
I1P-38,1-12700* 38,100 25,40 22,23 395 127,00 5,50
I1P-44,45-17240* 44,450 |25,40 25,70 475 172,40 7,50
I1P-50,8-22680* 50,800 31,75 28,58 645 226,80 9,70
IIpumeuanue. * — memnu, KOTOPHIC U3TOTABIMBAIOTCS JBYX- WIIA TPEXPSITHBIMH.
Tabnuya 3.2
Jlonyckaemoe 1aBjieHHE B IAPHUPAX POJTUKOBBIX Heneii
[p], MIla, npu yacToTe BpalleHHs MaJIOH 3BE3M0UKH, MUH -
Har nema t, M 50 |20 [400  [600 (800  [1000 [20) |1600
12,70...15,875 35 31,5 28,5 26 24 22,5 21 18,5
19,05...25,4 35 30 26 23,5 21 19 17,5 15
31,75...38,1 35 29 24 21 18,3 16,6 15 —
44,45...50,8 35 26 21 17,5 16 — — —
Taxum oOpasom,
K3 = KHKaKH KCMKPCTKPC)Kj (33)

rne K;— xo3(p¢uuueHT AMHAMUYHOCTH, YYMUTBIBAET XapakTep HArpy3Kd, IpH CHOKOHHOMN
Harpyske Ky = 1, mpu Harpy3ke ¢ ymepeHHbIMHU Tordkamu Ky = 1,2...1,5, npu cuiibHBIX Tomukax Ky = 1,8;
Ka— KO3hOUIMEHT MEXOCEBOTO PpAcCTOSHUS, INPH MEXKOCEBOM pACCTOSHMM LIEMHOW mepeaayu
a=(30.50)t (t— mar umenum), K.=1; npu a<25tK,=1,25; npu a=(60..80)t, Ka=0,9; Ki-
KO3 PUIMEHT HaKIOHa NepeAayd K TOPU30HTY, MpH yIJIe HAKIOHA JIMHUM IEHTPOB 3BE3JI0YEK K
ropu3zoHTy 10 60°Ky =1, Oomee 60°Ky=1,25; Kou— KO3DPUIUEHT CMa3Ku, NMPU HEMPEPHIBHOM
CMa3blBaHUM B MacisiHOM BaHHE Koy = 0,8, Mpu peryiasipHOM KameiabHOM cMasbiBaHuUM Kew = 1, mpu
nepuoandeckoM cmasblBaHUM  Kew = 1,9; Kper — KOIQGUUIMEHT peryiupoBKH Meperadu; Ipu
pPETYJIMPOBAHUM HATSHKEHUS LENM TMEPEMEIICHUEM OCH OJHOM M3 3BE3J0YEK WIH OTTSHKHBIMHU
3Be310uKaMu Kper = 1,1, st HeperymupyeMbix nepenad Kper = 1,25; Kpex — K02 UIIUEHT pexxuMa Witn
IPOJIOJDKUTEIBHOCTH paldOThl Mepefayd, MpH OJHOCMEHHOW paboTe Kpex =1, NMpH JIBYXCMEHHOM
Kpex = 1,25, ipu TpexcMeHHON Kpex = 1,45.

IIpu pacuere uenHON Tmepenady Ha MNPOYHOCTH ONPEICNAIOT YCIOBHYIO BEIUYHUHY
Kod(dureHTa 3amnaca MpOYHOCTH:

s=@25...6, (3.4)
I:1ma1x
rae Fpap— paspymaromas Harpyska, H (cm. Tab6m. 3.1); Fimax— HamsDKeHue Hamnbonee
Harpy»keHHou BeTsy, H.
ITosTOoMy
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Flmax = K;[Ft + Fq + Fu, (35)
rne Fq— Hatsbxkenue ot cuiiel TshkectH, H; Fy — HaTsbkeHue oT ueHTpoOexxHbIx cui, H.
Takum o6pazom,
Fq = Kfaqg, (3.6)
rJie & — MEKOCEBOE PACCTOSHHE MEepeaayn, M; ( — Macca OJHOTo MeTpa memnu, Kr (CM. Tabu. 3.1);
g — ycKopeHHe cBOOOMHOTO majeHus, M/c%; Ki — ko3dduImenT nposrcanus (3aBUCHT OT PACTIONOKEHHUS
nepenaun), Ki = 6 11 TOpU30OHTAIBHBIX nepenad, Kr= 1,5 mis nepenad, pactoyiOKEHHBIX TOJI yTIIOM
45°, Kt =1 ny1s BepTHKAJIbHBIX Iepeay.
CrnenoBartenabsHO,
Fu=qv?, (3.7)
IJie 0 — CKOpPOCTh 1enw, M/c (3.16).
IHopsinok NpoeKTUPOBAHMS LENHOM Nepeaavyu
Onpenenenne reoMeTpuYecKux mnapamerpoB. OnTUMalbHOE YHCIO 3yObeB BeAylIei
3BE370YKU
21=29-2u2>13;
4KCII0 3yObeB BEJJOMOM 3BE3/10UKHU
Z> = 7;u < 100...120.
XKenarenbHO MPUHUMATH HEUETHBIC 3HAUCHUS Z1 U Z2.

IIar nermu, MM:

(3.8)

rae 71— Bpamaroiuii MOMEHT Ha BeAymleH 3Be3mouke, Hm; M — koddunment, yanThBaronmii
YHCIIO PSJIOB LIENH: JUTSl OMHOPSAHBIX erield M = 1, nByxpsaaHbix M = 1,8, s Tpexpsaauasix m = 2,7.
JUis OMHOPSIHBIX LENEH ar MOKHO OIPENENATH 110 CIEAYIOIIEN 3aBUCUMOCTH

(3.9)

[Toyuennoe 3Hadenue mara ytouasioT mo ['OCT 13568-97 (cm. tab6um. 3.1), mpuHHMAas
Onvxkaiiliee 3HaYEHHE.
3HaYeHUE MEKOCEBOTO PACCTOSIHUS TIEpeaayt, HU3MEPEHHOTO B IlIarax:

at = 30...50.
Yuclio 3BeHbEB 11eNH
Lt7 (ZZ — 21)2
Lp =2a, + + 5 . (3.10)
2 4n”a,
[TonydyeHHOE 3HaUYEHUE OKPYTIISAIOT J0 IENO0Tr0 YeTHOTO.
MeskoceBoe pacCTOsIHUE Tiepeaun
Z,—1 2+ 17 2 1y, —1 2
a=0,25t L, -1+ (Lp—l—zj —S[MJ . (311
2 2 27
Jnunaa nenu
L =Lpt (3.12)

JlnameTpsl 3BE3/I04EK:
JUaMETP IEIUTEIbHON OKPYKHOCTH

d4 = t/(sin 18200) ; (3.13)

JaMeTp OKPY>KHOCTH BBICTYTIOB 3yObeB

D, :t[0,5+ctg 1820 ); (3.14)
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JMaMeTp OKPY>KHOCTHU BIAJIUH 3yObeB
D, = dy —(0,5d, +0,05)2, (3.15)

rae d1 — AuamMeTp OKpY>KHOCTH poJiuka, MM (cM. Tadi. 3.1).
OnpeneseHne KHHEMATHYECKHX U CHJIOBBIX IAPAMETPOB
CpenHsisi CKOPOCTh 1IEIH, M/C:
L= 4ty = (3.16)
60-10
rze t — mar menu, MM; Z1 — 9MCIIO 3yObeB BEeIyIIeH 3BEe3I0UKH; N1 — YacTOTa BpAIllCHUS BEAyIICH
3BE€3J10YKHU, MUH .

Harpy3ka na Baiibl, H:

Fe=(1,1...1,15)F (3.17)
IIpoBepouHblii pacueT N0 KPUTEPHAM PadoTOCHOCOOHOCTH BHIMONHAIOT 10 Gopmynam (3.1) u
(3.4).

KoncTpyupoBanue 3Be31049€K POJIHKOBBIX Lenen
3yObst 3BE3/I0YEK POIMKOBBIX M BTYJIOUHBIX 1enedl mpopmmmpytot mo 'OCT 591-69. [lns MHOTOpSIHBIX
ueneii mapametp A (cM. puc. 3.3) BEIOUPAIOT U3 COOTHOLICHUI:

Hlar nemu t, mm |12,700 (15,575 [19,050 [25,400 [31,700 |38,100 44,450 |50,800
A, MM 13,92 116,59 [22,78 29,29 35,76 45,44 48,87 58,55

Jumaa crynuis 38e31049ku ler = (0,8...1,5)ds (puc. 3.2).
Hapy»x#biit quamerp ctynuibl der = 1,505 + 10 mm.
b

\

Y/

IR

v - o]
a Kl 6 ]
Puc. 3.2. KoHcTpykuum 3Be3/104€K:
a — MOHOJIMTHASI; 6 — COCTaBHasl;, 6 — CBapHas
5,
by by by by
4
; o ™
r\ o r- L 1Y of ! JY <
1 1 1
Siflsn iflnn & L
7 ” L7 7477,
A 7,
ey
// s = /A O / Q
C C + c Q Q
O
S |
a O 8 2

Puc. 3.3. Pa3mepsbl 3y04aToro BeHIa 3Be310YKH:
a, 0, B — OJTHOPSATHBIC; T — APYXPSAHBIE
[[Inpuna 3y6a 3Be310ukH (puc. 3.3), MM:

23



oxuopsiHoi by = 0,93b3— 0,15 mm;
nByxpsaHoi by = 0,90bz— 0,15 Mm,
rae bz — paccrosiare Mex 1y BHYTPEHHHMH IJIOCKOCTSIMHU TUIACTHH 1ienw (tabs. 3.1).
[IuprHa BeHIa IBYXPSAIHON 3BE3T0UYKH
B>=A+ba.
Pamuyc 3akpyriieHus 3yoa
ro=1,7ds,
rae dz — auametp ponuka (tadm. 3.1).
Tonmuna oboxa
C=b (puc. 3.3a); C =b - 2r (puc. 3.36), C = b + 2r(puc. 3.36),

1
rae r= 1,6...2,5 mm; qmamerp obona D, = tctg@ —l,3b1 (puc. 3.3).
Z

PACYET 3YBYATBIX IIEPEJIAY
Pacuer HWIMHAPUYECKHX 3y0UaTHIX Nepeaay

OcHOBHbBIE pacyeTHbIE 3aBUCHMOCTH MJI OINpPEAeTeHUS] KOHTAKTHOM MPOYHOCTH U MPOYHOCTH
3yopeB mpu wm3rube mnpuHATel 1mo ['OCT 21354-87. VYuuteiBas, 4YTO B CEIbCKOXO3SICTBEHHOM
MaIIMHOCTPOCHUH HW3TOTOBJICHHE 3yOuaThIX KOJEC, KaK IMpaBWJIO, HE BBIIIE KJacca TOYHOCTH 7,
nuameTpel kKonec He Oonee 700 MM, a OKpyKHasi CKOpPOCTh 10 6 M/c, psin popMyn U peKOMEeHIanui
IPUHSTHI B YIIPOILIEHHOM BHUJIE.

Br100p MaTepuaioB 3y04aThIX KoJIeC

Jlis M3roToBJieHHUsS] 3yOuUaThIX KOJIEC PEAYKTOPOB HCIHOIB3YIOT TEPMHUYECKH 00paboTaHHBIC
yIJIEPOAUCTHIC U JICTUPOBaHHbBIC cTamu (Tadu. 4.1).

Mapky ctanu u crnoco0 TepMooOpabOTKH BHIOMPAIOT B 3aBUCUMOCTH OT Ha3HAYECHUS PEIYKTOpa,
nepesaBaeMoi Harpy3KH, YCIOBUN IKCIUTyaTallMH, TEXHOJIOTHH U3TOTOBIEHUS M 00beMa BhImycka. J{is
MaJio- U CpeJHEHArpy>XKEHHBIX Iepelay HCIOJb3YIOT KauyeCTBEHHBIC YIJIEPOJUCTBIC M JIETHPOBAHHBIE
ctanu ¢ TBepaoctbio HB <350. [{ns mydmieiit npupaboTku 3yObeB TBEPAOCTh MIECTEPHU PEKOMEHIYETCS
HazHayath Ha 20...25 eguHui Ooinbliie TBEpAOCTH Koseca. Jlias mepegaun OOJBIIMX HArpy30kK
NPUMEHSIOT JIETUPOBaHHBbIE cTanu ¢ mocienyromiei 3akankoit TBY (48...56 HRC), azotupoBanuem
(56...63 HRC) iy HU3KOYTJIEPOAUCThIE CTalu ¢ eMenTanueii (56...63 HRC).

Tabnuya 4.1
MexaHM4yeCcKHe XapaKTePUCTUKH CTaJIel
Pasuep TBepnocTh Teepnocts |IIpenen [Ipenen
Mapxka ceueHus TepmooOpaboTK
cran e Gosee. | CEPALEBHHBL | TOBEPXHOCTH | IPOYHOCTH | TEKYHECTH
M ’IHB HRC orlim, MIla |oT, MIIa
40 60 192...228 — 700 400 Yayuienue
45 80 170...217 — 600 340 Hopwmanu3armst
100 192...240 — 750 450 Yayuienue
60 241...285 — 850 580 Yyumenne
50 80 179...228 — 640 350 Hopmanu3zarmst
80 228...255 — 700...800 [530 YayuieHnue
40X 100 230...260 — 850 550 Yiyumenne
60 260...280 — 950 700 Yiyumenue
60 500...550 26...30 HV_[1000 800 A3zoTHpoBaHue
IIpodoaxcenue madauysi
45X 100 230...280 — 850 650 Yiyumenne
100...300 [163...269 — 750 500 Yaydmenue
300...500 [163...269 — 700 450 Yayumienue
40XH 100 230...300 — 850 600 Yiyumenne
100...300 (241 — 850 580 Yayumienue
40 — 48...54 1600 1400 3akanka
35XM 100 241 — 900 800 Yiyumenne
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50 269 — 900 800 Yaydmenue

40 — 45...53 1600 1400 3akayika
20X 60 — 56...63 650 400 I{emenTanust
25XI'T — — 58...63 1150 950 Yayumienue
38XMIOA |— — 57...67 1050 900 A30THpOBaHNE
CTajbHOE JIUTHE
45J]1 — — — 700 550 Hopmanu3arus
40XJ1 — — — 650 500
35XMJI — — — 700 550

[Ipumeuanue. Pazmep cedenus: 175 BAJIOB PaBeH MaKCUMAaJIbHOMY Paauycy.
OnpenesieHne 10NMyCKaeMbIX HANIPSAKEHU

G .
Oyp = —Hmb 7., (4.1)
SHmin
I7I€ GHlimb — Mpeled KOHTAKTHON BBIHOCIMBOCTH TOBEPXHOCTH 3yObEB, COOTBETCTBYIOIIUN
0a30BOMY YHCIY [UKIOB HM3MEHEHHUS HanpspkeHui (Tadu. 4.2); SHmin — MHUHUMAIbHBIA KOA(MQPHUIHEHT
3araca NMPOYHOCTH: Ul 3yOdYaThIX Kojec ¢ OOBEMHBIM YIPOYHCHHEM (HOpMalHM3alus, YIydIlIeHHE,
oObeMHast 3aKaiaka) SHmin = 1,1; ¢ TMOBEpXHOCTHBIM (IIOBEPXHOCTHAs 3aKajKa, IIEMCHTAIMS,
A30THPOBAHUE U TP.) SHmin = 1,2; ZN — KO3 PUIIUEHT JOJTOBEYHOCTH, ONPEACIISICTCS B 3aBUCUMOCTH OT
yCIIOBHI PabOTHI Mepeaun M 3alaHHoro pecypca. s nepenay peayKTopoB, pecypc padoThl KOTOPBIX
6omsee 10000 yacoB, MOXKHO IPUHATE ZN = 1.
Tabnuya 4.2
IIpenen KOHTAKTHONH BBIHOCJIUBOCTH

Croco6  tepmmueckoli | CpeaHsss  TBEpAOCTH

dopmyia I acuera
Crans pMYy. a p

00paboTKH 3yObeB TTOBEPXHOCTH 3yObeB GHlimb, MI1a

Omiur,  HOpMamH3aIMA Meree 350 HB GHIimp = 2HB + 70
WIN YITyYIICHHE VYraeponucras

O0bemuas T3¢ 50 HRC WJIY JIETUPOBaHHAs onims = 17HRC + 200
OBEPXHOCTHAS 3aKaJIKa

Hewenraus " Bonee 56 HRC OHlimb = 23HRC
HUTPOIIEMEHTAINS JlerupoBaHHas

A3zoTHpoBaHue 550...750 HV oHlimb = 1050

JlonyckaeMoe HampspKeHHe MpH pacdere Koco3yObix mepenad oup = 0,45(cupi + oHp2)
>GHpPmin, TI€ OHP1 U GHp2 JIOMyCKaeMble HaIPsHKEHUS IECTEPHH U KoJleca.

OmnpenesieHne 0CHOBHBIX FeOMeTPHYECKUX MapPaMeTPOB Nepeaavyu
MesxoceBo€e pacCTOSTHUE, MM:

a, =K, (u+1) 3—="—, (4.2)

rne K.— pacuetHbiii kodpounment K. =495— mia npsamosyosix nepemay; K, =430- s
KOCO3yObIX M UIEBPOHHBIX; 72— Bpamamomuii MoMeHT Ha Kosece, H-m; Kup—kKodpduuueHt,
YUUTHIBAIONIMNA pacTpeielieHne Harpy3Kd 10 JUIMHE KOHTAKTHOW JIMHHUH, TPH MOCTOSHHOW Harpys3ke
npeaBaputensHo npuHuMaoT Kup = 1,1...1,2; Wea — k03¢ (HUIIMEHT OTHOCUTETHHON MIHUPUHBI 3y0UaTOro
BEHIIA.

PexomeHryeMble 3HaUEHUS:

IpU CHUMMETPUYHOM pACIOJIOKEHUH Kojec oTHocuTenbHo omop Wea =0,4..0,5; npu
HECHMMETPUYHOM PACIIONIOKEHUH KOJIEC OTHOCHTEIBHO OIMOp M INPH TBEPIOCTH MOBEPXHOCTH 3yOhEB
HB <350 Wi =0,315...0,4; ana xomec ¢ HB>350 Wi, =0,25...0,315; ans xopobok mepemad c
MOJIBIKHBIM O10KOM 1miectepeH Wea = 0,1...0,24; miia meBpoHHBIX Kosec Wsa = 0,6...0,8.
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CrangapTHbIe 3HAUCHUSI MEXKOCEBBIX PACCTOSHUN MIIMHAPUYICCKUX Tepenad clieAyeT BhIOUpaTh
u3 paga: 40; 50; 63; 80; 100; 125; (140); 160; (180); 200; (225); 250; (280); 315; (355); 400; 450;
500 mm.

Jlnst Koco3yOBIX KOJIEC C TBEPAOCThIO paboumx moBepxHOcTe 3yObeB HB < 350 HOpmanbHBIHA
MOAYJIb

my = (0,1...0,02)aw > 2 mm. (4.3)
3HavYeHNE MOTYJIsl YTOUHSIOT 1o Tabsuie 4.3.
Tabauya 4.3
3uauenuss moayas (mo FOCT 9563-80)
1 psn 1,5;2,0; 2,5;3,0; 4,0; 5,0; 6,0; 8,0
2pan 1,75;2,25;2,75; 3,5, 4,5; 5,5; 7,0; 9,0
CymmapHoe 9ucio 3yObeB
7, = 2a\,\r,n cosB, (4.4)

n
rze 3 — yrox HakJIoHa 3yObeB KOCO3yOBIX KOJIeC.
B cooTrBercTBHM C peKkOMEHIAIMAMHU Ui KOCO3yOBIX Kojiec mMpHHUMAKT — 3 =8...16°% mis
HIEBPOHHBIX [ = 25...35°.
Zz OKPYIJIAIOT [0 II€JTI0T0 YKCIa, ITOCIIE Yero YTOYHSIOT 3HaueHue 3.

ZsMm
cosP = == = B = arccosp. (4.5)
2a,,
UYucno 3yObeB HIeCTepHH
z
7, =—=—. (4.6)
U, +1

HonyquHoe SHAYCHHUEC OKPYIJIAIOT A0 LCJIOro 4uciia, rnpu 3TOM AOJDKHO BBIIIOJHATHCA YCJIOBHC
z > 17¢c0sp.

Uwucno 3y0peB koseca

2=17s—71. (4.7)
JlenuTenbHbIA TUaMETp MIECTEPHU
m.z
d, =—"21, (4.8)
cosf3
JlenuTenpHbIA TUaMETP Kojleca
m.z
d, =—"1-2, (4.9)
cosf

3arem MpoBePSIIOT MexoceBoe paccTosuue aw = 0,5(d1 + d2).

JlnaMeTpbl OKPYKHOCTH BepIIHH 3y0beB Oa1 = 01 + 2Mp, da2 = d2 + 2mn,.
JlnaMeTphl OKPYKHOCTH BaauH 3y0oneB dr1 = di — 2,5my, dr2 = d2 — 2,5mh.
PaGouas mmprHa BeHIla 3y0uaToro kojeca bw = Yhadw.

IIpoBepouHbIii pacyeT Ha BHIHOCIMBOCTH M0 KOHTAKTHBIM HANPSKEHUAM
KonTaktHOe HampspkeHue, MIla:

w1

rae ZH = 2,54/COSP — xo>pduument, yuuThBaronuii GopMy CONMpsKEHHBIX MOBEPXHOCTEl

3yObeB B IMOJTIOCE 3alleTUICHUS; ZE — KO3(PDUIINEHT, yIUTHIBAIOIINN MEXaHNUECKHE CBOMCTBA MaTepHaIOB
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CONPSKEHHBIX 3y0uaThiXx Kojec, ams cramu Zg = 190 MITaY2;, Z.— xo>dduiment, yunTHIBArONIHil
CYMMapHYIO JUIMHY KOHTaKTHBIX JIMHUI.
Taxum o0Opazom,

1
Z = |—, (4.11)
8(1
I7i€ €a — KOOPPUIMEHT TOPLOBOTO MEPEKPHITHUSI.
IToaTomy
(1 1)
€q = 1,88—3,2L—+—J COSf3; (4.12)
Zl ZZ
OKpY>KHasdA Cujia B 3allCIICHUH, H:
2T
Fo=—"% (4.13)
d2

Ku— xospdunment wnarpysku. Ilpm mpoBepounom pacuere Ku = KupKuvKua, 1€ KHp —
KOX((UIIMEHT, YYUTHIBAIOIINI HEPAaBHOMEPHOCTh paclpeieNieHUus Harpy3Kd IO UIMHE KOHTAKTHBIX
aunuit  (Tabn. 4.4); Knv— KO03(p(QUIMEHT, yYUTHIBAIOLIMI BHEIIHIOK JHHAMHYECKYIO Harpy3Ky
(tabs1. 4.5), 3aBHCUT OT OKPYXXHOM CKOPOCTH KOJEC M CTENEHH TOYHOCTH mepenaun (tadi. 4.6, 4.7);
Ko — k03 QUIMEHT, yUUTBHIBAIOIINEI paciipeieieHue Harpy3Ku Mex 1y 3yObsamu (Tabdi. 4.6).

Tabnuya 4.4
3nauenus ko3 duunenra Kup

TBepAOCTh MOBEPXHOCTH 3yObEB

Wod = bw/
de HB < 350 HB > 350

I 1 i I I Il
0,4 1,15 1,04 11 1,33 1,06 1,02
0,6 1,24 1,06 1,02 1,50 1,14 1,04
0,8 1,30 1,08 1,03 — 1,21 1,06
1,0 — 1,11 1,04 — 1,29 1,09
1,2 — 1,15 1,05 — 1,36 1,12
1,4 — 1,18 1,07 — — 1,16
1,6 — 1,22 1,09 — — 1,21
1,8 — 1,25 111 — — —
2,0 — 1,30 1,15 — — —

IIpumeuanue. Jlanueie B cronbie | oTHOCATCSA K mepenadaM ¢ KOHCOJBHBIM PacHoOJOKEHUEM
3y04yaToro Koieca;

Il - ¢ HecUMMETPHYHBIM pPAaclOJOXKEHHUEM KOJEeC MEXIy OIopaMu;

- c

CUMMCTPUYHBIM PACIIOJIOKCHHUEM KOJIEC.

Tabnuya 4.5
3navenus kodppuunenta Knv
T OKpy’kHast CKOPOCTH 0, M/C
- BEPAOCTH 05 | 10 | 15 | 20
epegaua |HB mnosepxHOocTH C
TEIIEHb TOYHOCTH
3yOneB 3 7

[Tpsmo3y6 <350 1,05 — — —
ast >350 1,1 - — —

Kocosy0as <350 1,0 1,01 1,02 1,05
Y IIEBPOHHAS >350 1,0 1,05 1,07 1,10

Tabnuya 4.6
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3navenus ko3ppunnenToB Kuo 1 Kro

OxkpyxHas Crenenb
CKOPOCTb \I/),yM/ c TOYHOCTH Kito Ko
Ho 5 7 1,03 1,07
8 1,07 1,22
9 1,13 1,35
Csprize 5 1o 10 7 1,05 1,20
8 1,10 1,30
Cepimie 10 o 7 1,08 1,25
15 8 1,15 1,40
CreneHb TOYHOCTH 3y04aThIX Mepeaayd ONpeeseTcss B 3aBUCUMOCTH OT 3HAYCHHSI OKPY)KHOU CKOPOCTH
KOJIEC:
ndn
V=——71,
60-10°
r7ie N — YacToTa BPalIEHHs KOJNECa, MHH .
Tabnuya 4.7
CreneHb TOYHOCTH 3y0UaThIX Mepeaay
OKpyXHasi CKOpPOCTb, M/C,
Creness TOTHOCTH | o gznee b [Ipumeuanue
HE HIDKE
npsiMo3yoast | koco3yOast
7 10 15 [lepenaun mpu MOBBIMIEHHBIX CKOPOCTSIX
(TOYHBIC) Y YMEPCHHBIX Harpy3kax
8 6 10 [Tepegaun 001IETO MAITUHOCTPOEHUS, HE
(cpeHe# TOYHOCTH) TpeOyIomue 0co00i TOYHOCTH
9 2 4 TuxoxonHble NIepefadyud IOHWKEHHOU
(TTIOHM>KEHHOW TOYHOCTH) TOYHOCTH

OTKIIOHEHHE pacdCTHOr0 3HAYCHUSA KOHTAKTHOI'O HAIIPAKCHHA OT JOIIYCKAacMOro OIpPCACIISIOT I10

(0) — O
sapucumoctu Ac = —b——H100 %;

Onp
Ac nipu nieperpyske (on > GHp) He 6onee 5 %, mpu Hegorpyske (on < onp) He 6onee 10 %. [Tpu GonbImmix

OTKJIOHCHUAX CJICAYCT HU3MCHHUTb MCKOCCBOC PACCTOAHUC NEpCAavyu WM HIHUPUHY 3Y6‘{8.TOFO BCHIIA,

2
OH
YTOYHHUB TOCJEIHIO 1o (opmyie b\;v = > bW, P 3TOM HEOOXOIUMO BBINOJHUTH YCJIOBHE
OHp
, . 2,5m,
b/, > ——, Ho 3Hauenue Wha = bw/aw He JOKHO IPEBHIIIATE PEKOMEHIYEMOE.

sinf3

IIpoBepouHbIii pacyeT nepeaayu Mo HaNpsizKeHUsiM u3ruda. Hanpsokenue usruda

FK
w''n

GFp — J0OITYCKAaCMOC HAIIPSAKCHUC u3ruoa:
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_ OFlimb
Cpp = %YN’ (4.13)
Fmin

TJA€ OFlimb — TIpEeAesl BBIHOCIUBOCTH 3yObeB Tmpu wm3rube, ompenensercs 1o Tabi. 4.8, Srmin—
MUHHUMAJIbHBIA KO3(puImeHT 3anaca mpouHocTH, Taoi. 4.8; YN — kod(DPHIMEHT T0JTOBEYHOCTH, IS
nepeaad, padorarommx c¢ pecypcom 6osee 10000 wacoB, Yn=1; VF— koaddumuent dopmbr 3y0a,
YYHUTBHIBACT BIUSHUE YHC/Ia 3yObeB Kojieca Ha IMPOYHOCTh IPHU HU3rHoe.

Tabauya 4.8
IIpeaennbl BHIHOCIUBOCTH OFlim U KOA(pPUIMEHTHI 0€30IaCHOCTH SF
TBepaocTh MaTepuala KoJiec
Tepmuueckas _
Ha TIOBEpXHOCTH|B  cep.ueBuHe | Mapka cranm OFlim, MIla Sk
obpaboTka
3yObeB 3yObeB
Hopmanuzanus, 40, 45, 40X,
e — 180...350 HB 40XH.35XM 1,75HB 1,7
40X, 40XH,
Oo0nemHuas 3akanka |45...55 HRC A0XDA 500...550 1,7
3akaJika TBY
cKBO3HaS ¢|48...52 HRC 40X, 39XM.1500...600 |17
40XH,
00XBaToOM
Bakanka TBY mo|56...62 HRC |27..35HRC  [58,45PIL, Y8 [900
BCEMY KOHTYpY 40X, 35XM, 1,7
(Mn > 3 Mu) 48...52 HRC 40XH, 600...700
A3oTHpOBaHHE 700...950 HV 24...40 HRC 38X2I0, 12
38X2MIOA HRC + 290 1,7
550...750 HV 40X, 40XDA
20X, 25XTIT,
LlemenTanms 56...63 HRC 30...35 HRC 1DXH3A 800 1,65
VE onpeiesisiroT 1Mo Yuciy 3yObeB SKBUBAJICHTHOTO KoJeca Zy (Tabim. 4.9).
Z, = L. (4.14)
Y cos®p’ '
Tabnuya 4.9

3navenus kodppuunenta ¢gopmbl 3yobeB Yr
Zy 17 20 22 24 26 30 35 40 50 >80
A% 4,7 4,07 3,98 3,92 3,88 3,8 3,75 3,7 3,65 3,6

Vp — koa(ppurmenT, yuuThIBAIONINN BIMSHHAE YTJIa HAKIIOHA 3YOBhEB:

BO
Vy=1-2—; (4.15)
P 140
Ve — k03¢ UIMEHT, yUUTBHIBAIOLINHI TEPEKPHITHE 3yObEB:
1
V.=—, (4.16)
8(1,
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KFr — ko3¢ punmenT Harpy3ku, MO>KHO IPUHATH paBHbIM 1,3...1,5.

B nposepounsix pacuerax Kr = KrpKrvKFa.
Koapduument, yduThiBaonmii HEpaBHOMEPHOCTh pAcIpeNeIeHus] Harpy3Kd IO JJIUHE KOHTaKTHBIX
muHui Krp, onpenensitot mo tadu. 4.10.
Koapduuuent nunamuanocty Harpy3ku Kryv onpeaesstioT mo tadi. 4.11, koappuuuenT, yauThIBarOmuii
HEPaBHOMEPHOCTh paCHpeeieHUs Harpy3Kd MEXIy 3yObsSMH B MHOTONAPHOM 3aleryieHMu Kro— MO
Tabn. 4.6.

Tabauya 4.10

3navenus kodppuunenta Krp

TBepoCTh paboUUX MOBEPXHOCTEN 3yObEB
Wod = bw/d1  |HB <350 HB > 350
I Il Il v [ ] 11 \%
0,2 1,00 1,04 1,18 1,10 1,03 1,05 1,35 1,20
0,4 1,03 1,07 1,37 1,21 1,07 1,10 1,70 1,45
0,6 1,05 1,12 1,62 1,40 1,09 1,18 — 1,72
0,8 1,08 1,17 — 1,59 1,13 1,28 — —
1,0 1,10 1,23 — — 1,20 1,40 — —
1,2 1,13 1,30 — — 1,30 1,53 — —
14 1,19 1,38 — — 1,40 — — —
1,6 1,25 1,45 — — — — — —
Ilpumeuyanue. J[anHble B CTOIOLE | OTHOCATCS K CHMMETPUYHOMY PACIIOJIOKEHUIO 3y0UaThIX KOJIEC
oTHOCUTENBHO omop; |l — k Hecummerpuunomy; Il — K KOHCONBHOMY /IS MIAPUKOBBIX MOJUIMITHUKOB,

IV — 10 ke, HO JUIS POJIMKOBBIX TMOAIIUITHUKOB.
Tabnuya 4.11
3navyenus kodppuunenta Krv

TBepaocTh HB | Oxpy>xHast CKOPOCTb 0, M/C

CreneHb TOYHOCTH  |pabodeil MOBEPXHOCTH
3y6heR 3 3..4 8...12,5
<350 1,15/1 1,35/1 1,45/1,2
>350 1,15/1 1,25/1 1,35/1,1
<350 1,25/1,1 1,45/1 —/1,4
>350 1,2/1,1 1,35/1 —/1,3

I[Ipumeuyanue. B uynciurene yka3zaHbl 3HAYCHHUS IJIs1 MPSIMO3yOBIX Tiepenad, B 3HaAMEHATese — JIs

KOCO3YOBIX.

Pacuer KOHM4YeCKHUX 3y0UaThIX Nepenay
Pacuer koHmveckoil 3y0OuaTtoi mepenayd peaykTopa OOIIEro Ha3HAYCHHUsS IMPOBOAUTCS B TOU IKe
NOCJIEI0BATENbHOCTH, YTO U IWINHApUUYECKOH (pa3zaen 4.1). B koHn4eckux peayKkTopax Npu OKpYKHOM
CKOpOCTH Kojiec 10 3 M/c (momyckaercs 10 8 M/C) PEKOMEHIYETCS HCIOJb30BaTh MPSIMO3YyObie
KOHUYECKHE KoJieca.
Pacuer yepBsAYHBIX Nepeaay

UepBsuHble mepefaud, Tak K€ Kak M 3yOuaThle, PAaCCUMTHIBAIOT MO KOHTAKTHBIM HANpPSDKEHUSM H
HanpspKeHUsIM u3ruba. B oiinume ot 3y04athix nepeaad, I7ie OCHOBHBIM BHJIOM MOBPEXKACHUS SIBISIETCS
YCTAJIOCTHOE BBIKpAIlIMBaHHE pPAOOUMX TMOBEPXHOCTEW 3yObeB, B UEPBAYHBIX I[eperayax daiie
HaOMIOIAI0TCs 3aeqaHue W u3Hoc. Jlis uX MpeaynpekJeHHs OrpaHUYMBAIOT 3HAYEHUS KOHTAKTHBIX
HANpPsDKCHUH U PUMEHSIOT aHTU()PUKIIMOHHBIC MaTepuaisl (puc. 4.4).
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3y6 koneca Bumox yepBsaka

[
S -
\

vy Vs

-

Puc. 4.4. Cxema K onpeieIeHHI0 CKOPOCTH CKOJIbKEHHUS

[locnenoBaTtenbHOCTh pacyeTa UYEPBAYHBIX NEpefady pEeayKTOPOB AaHAJOTMYHA pacyery 3yOuaThIX
nepegad. OCHOBHBIE T'€OMETPUUYECKHME IapaMeTpbl UYEPBSYHBIX IE€pElayd  PEeryIaMEHTHUPOBAHBI
I'OCT 2144-76.

BbiGop MaTepuaoB 4epBAYHOI mapbl. YepBSK M3rOTaBIMBAIOT U3 CTAIH C TepMOOOpabOTKOW 10
tBepaoctd HB <350 (ymyumenune) wm HRC > 45 (3akanka TBY, nemenTanus); BEeHEI[ YEPBIIHOTO
KoJieca — U3 OpOH3bI WM YyryHa. MapKy OpOH3bI BBIOUPAIOT M0 BETMYMHE CKOPOCTH CKOJIBKCHHUS.
[IpensapurensHO

v, =4,5-107n 3T, (4.17)

r7ie N1 — 9acToTa BPAIICHHS YepBaKa, MUH *; T2 — BpAIAIOIIMii MOMEHT Ha Konece, H-M.

[Tpu cxopocTH ckonbxkeHus: U s <5 M/c peKOMEHIYeTCsl UCII0Ib30BaTh OE30J0BSIHHYIO OPOH3Y, CBBIIIE —
OJIOBSIHHYIO; TIPU CKOPOCTH U s < 2 M/C MOKHO HCIOIb30BaTh UyTYH.

Omnpenesienne 10IMyCKaeMbIX HANIPSIXKEHU I

JlomyckaeMble KOHTAKTHBIC HAIPSKCHUS:

JU1s1 6€30JI0BTHHOW OPOH3BI

[c4] =300 -250D5; 4.18)
JUISL OJIOBSIHHOM OpOH3BI
[c4] = 0,905; (4.19)
JUTSL 4yTyHA
[64] =175-350s.
Jlonyckaemble HapsKEHUS M3ruda JIsi BceX MapoK OpOH3bI,

[or] = 0,250t + 0,0805, (4.20)
rJie ot — npeaen rekydectr 6ponssl, MIla (tabi. 4.13); o — npezaen nmpouHoctd 6pon3sl, MITa.
Jomyckaembie HaNpsHKEHUs M3ruoda JJIs 4yryHa

[oF] = 0,226 4,
T7I€ Op.n — NPEEI IPOYHOCTH UyTyHa npu u3rude, Mlla.
Tabnuya 4.13

XapaKkTepuCTHKH MaTEPHAJIOB /ISl YePBAYHbBIX KOJIEC

[Ipenen [Ipenen

Mapka C 6 CxopocThb

MaTepHaa MOCO0 JIMTHSL | IPOYHOCTH O, | TEKYHECTH Oy | oo siaro ) e
MlIla MIla ’

B mecok 200 120 Cepie 10

bpO10@-1 B xokuib 240 160

bpOH® [{enTpobexxnoe |290 170 4...10

BbpAXK93JI B necok 395 195 o 4

CYl5 B necok 314 — Jo 2
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OnpeejieHHe OCHOBHBIX FeOMeTPHUYECKHX MapaMeTpoB nepeaauu (puc. 4.5)

. |~ i [
dok I;?
LA o .
i 2R “t:g S R
\ \\ ) 2 N
S N \\ \ N O‘)UL S
< \ ~
= ~ - 7
S ot o=a,
¢ A %0/‘/ % 7 y
‘%/ ,{/1///4’// // A N !
S 5| |
A W A S ——— L W T W N i
. by
Puc. 4.5. T'eomeTpryecKre napamMeTpbl 4epBAYHOI Mepeaadyn
MexoceBoe PacCTOAHUC IICPpCaadIn
( \?
a, :[—+1j | = | T,10°K, (4.21)
| ~2{ou]
q

rae 12— KpyTaiuil MOMEHT Ha 4epBsiuHOM Kosiece, H-M; K — ko3 puumeHT Harpy3ku, npeaBapuTeIbHO
npuHUMAOT Ky = 1,2; 72 — yuciio 3y0beB Koneca, Zp = ZiU> 27; 71 — 9UCIIO 3aX0JI0B YepBsKa: Z1 = 4 mpu
u=8...15 , z2=2 mpm u=15...30, zz=1 nmpu u> 30; q— xod>dduIMeHT aHaMeTpa dYepBIKa;
Tpe/IBAPUTEILHO (~Z2/4.

[Mony4enHoe 3navuenue aw yrounstot mo FOCT 2144-76 (Tabin. 4.14)

Tabnuya 4.14
OcHOBHbIE TApaMeTPhl MUJIHHAPHYECKHX YepBsauHbIX nepeaay (mo FOCT 2144-76)
u 8;16;31,5 |9;18;35,5 (10;20;40 (11,2; 22,4;(12,5;25;50(14,; 28;56 |63
45
Z; :|32:4 36:4; 36:2; [40:4; 46:4, 50:4; 58:4,; 63:1
Zy 32:2; 36:1 40:2; 46:2; 50:2; 58:2;
32:1 40:1 46:1 50:1 58:1
aw m; g; x
50 2,5:8:0 2,0; 125;(2,0;10;0 |1,6; 16;11,6;12,5;0 {1,25; 20;|1,0; 16;
+0,75 +0,25 +1,0 +0,50
63 3,15;8;0 |2,5; 125;|2,5; 10;|2,0; 16;12,5; 12,5;|1,6; 20;(1,6; 16;
+0,95 +0,2 +0,50 +0,25 +0,375 —0,125
80 4,0; 8; 3,15;16,0; |[3,15; 10; 2,5; 16; 2,5;12)5; |2,0; 20; 2,0; 16;
0 —0,603 +0,40 +1,0 +0,75 +1,0 +0,50
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100 50;8;0 4,0;125; [4.0;10;0 |3,15;16; 3,15;12,5; |2,5; 20; 2,54 16;
+0,75 +0,75 +0,496 +1,0 +0,50
125 6,3; 8;(5,0; 12,5; |(5,0;10;0 |4,0; 16; 4,0;12,5,0 |3,15; 20; 3,15; 16;
-0,16 +0,75 +0,25 +0,682 +0,18
140 6,3; 12,5; 6,3; 8; 50;16;0 |[5,0;10;0 4,0; 20;0 4,0;12,5; 3
-0,03 -0,222 -0,25
160 8,0; 8; 6,3; 14, 6,3; 10; 5,0; 16; 50;12,5; |4,0; 20; 4,0; 16;
0 +0,397 +0,397 +1,0 +0,75 +1,0 +0,50
180 8,0;12,5; 8; 8; 6,3; 16; 6,3; 10; 5,0; 20; 50;12,5; |5,0;12,5;
+0,25 +0,50 +0,571 +0,571 +0,10 +0,75 -0,75
200 10,0; 8;0 8; 12,5; 8; 10;0 6,3; 16; 6,3;12,5; |5,0; 20; 5,0; 16;
+0,75 +0,75 +0,496 +0,1 +0,5
295 10,0; 12,5; |10; 8; 8; 16; 8; 10; 6,3; 20; 6,3;12,5; 16,3;12,5;
+0,25 +0,50 +0,125 +0,125 +0,710 +0,464 -1,0
250 12,5; 8;0 10; 12,5 10; 10;0 8; 16; 8,0;12,5; 16,3; 20; 6,3; 16;
+0,75 +0,25 0 +0,682 +0,182
280 12,5;12,5; |12,5; 8; 10; 16;0 10; 10;0 8,0; 20;0 8,0;12,5; |
+0,15 +0,40 -0,25

C YUC€TOM CTAaHAAPTHBIX 3HAYCHUN aw W UHA3HA4yaroT CTaHJApPTHBIC 3HAYCHUS MOAYJI 3alCHIICHUSA M,

koaddurmentaq, u kodpumeHTa CMEICHU X.

CMGHIGHI/IG IMPUBOJUT K USMCHCHUIO MCIKOCCBOI'O paCCTOAHUA:

a, =%(q+22+2x).

JlnaMeTpsl JeIUTENbHBIX OKPYKHOCTEN YepBsIKa U Kojeca

di = gm; d2 = zom;

JMaMeTp HavalbHOM OKPYKHOCTH 4YepBsika npu x # 0

KoJjieca Owz = da.

dw1 = (g + 2x)m;

JMaMeTphl BEPIIMH BUTKOB YepBsiKa 1 3yObeB Kojeca

AUaMETPBI UX BIIAIUH

Haubonpmmii auameTp koneca

JnvHa Hape3HOM 4acTH 4epBsKa

HIupuna 3y04aToro BeHIa YepBIYHOIO KoJieca

daz = d1 + 2m;

da2 = (z2 + 2 + 2X)m;

drn =d1 —2,4m.

dr = (22— 2,4 + 2x)m.

b1 > (11 + 0,06z2)m tpu z1 = 1 wnm 2;
b1 > (12,5 + 0,09z2)m nipu 21 = 4.

(4.22)

(4.23)

(4.24)
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b2 < 0,75da1 mpy 71 = 1 wm 2;

b2 < 0,67da1 mpu 21 = 4;

(4.25)
(4.26)

noJjy4yeHHsle 3HadeHus yrouHstoT no 'OCT 663669 (npunoxenue).

OnpeaensioT yroJ nobeMa BUHTOBOM JIMHUY uepBsika y (cM. puc. 4.4):

CKOpPOCTh CKOJIBKEHUS

tgy =ﬂ; Y :arctgﬂ.
q q

r7ie V1 — OKpy»Hasi CKOPOCTb YepBsKa, M/C.

Us= L 1/cosy,
nd;

V= —— 3.
60-10

HpOBepO'{HLIﬁ PACUu€T M0 KOHTAKTHBIM HANPAKCHUAM

(4.27)

(4.28)

(4.29)

KoHnTakTHOE HaIIpsAKCHUC, HeﬁCTBYIOHlee Ha SY6I>$[X YCPBAYHOI'O KOJICCA:

_ 476 [T0°Ky _
d2 dl -

Ku = KpKy,

OH

[o

(4.30)

]

rae Kp — KoaUIMEHT KOHIIEHTPALUN HAarpy3KH, PU MOCTOsSIHHON Harpy3ke Kp = 1; Ky — koo duuueHT

JUHAMUYHOCTH HArpy3kH (Tadu. 4.15), 3aBUCUTOTBEIMYUHBI CKOPOCTU CKOJIBKEHUS U CTENIEHU TOYHOCTH

nepenauu (tabm. 4.16).
Tabnuya 4.15

Koy puument nuHaMudHoCcTH HArpy3xku Kv

Crenenn CxopocTh CKOIbXkeHUsT U s, M/C
TOYHOCTH Ho 1,5 1,5...3 3...7,5 7,5...12
6 — — 1 11
7 — 11 1,2
8 1...1,1 1,1...1,2 1,2...1,3 —
9 1,2...1,3 — — —
Tabauya 4.
CreneHb TOYHOCTH YepPBAYHBIX Nepeaay
C CxopocTb
TETEeHb
ckonpxeHus: |OO6paboTka ITpumeuanue
TOYHOCTH
Vs, M/C
q [Tepenaun c MOBBIIIEHHBIMHU
epBsK 3akajieH, UUTM(pOBaH U
7 o 10 CKOPOCTSIMHU " TpeGOBaHUAMHU
MOJIUPOBaH
K TOYHOCTH
Jlonyckaercst yepBsik | [Iepenaun CPEAHECKOPOCTHBIE
8 Ho 5 ¢ TBepocthio <350 HB, co CpEeIHUMU TpeGOBaHUAMHU
He NUIM(OBaHHBIHI K rabapuram U TOYHOCTH

16
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9 To 2 UYepssik ¢ TBEPAOCTHIO Ilepenaun OTKPBITBIE
<350 HB, He numndoBaHHbIA | HH3KOCKOPOCTHBIC

IIpoBepouHblii pacuyeT M0 HANPSKEHUSIM U3ruda
Hanpsbkenne wn3ruba, neicTByomee B 3yObsSX YEpBAYHOTO KOJIeCa, OIPENENSIOT IO CIETYIOIIEH

bopmye:
FK,

n*'2

or=0,7V¢ < [GF], (4.31)

rae Vr — koo duiueHT Gopmbl 3y0a YEpBIIHOTO KOJIeca, OMPEIeseTCs] B 3aBUCUMOCTH OT YUCIIa 3yObeB
9KBHMBAJICHTHOTO KoJeca Zy (tabu. 4.17).
Tabnuya 4.17

3Havyenus koddgduunenta Yr

Zy 20 24 26 28 30 32 35 37 40 45 50 60 80

Ve 198 |188 (185 (1,80 |1,76 (1,71 |1,64 |161 (155 |[1,48 |145 (1,40 (1,40

Takum oOpazom,

Zp
Lyp=—""3 (4.32)
COS™ vy
Mn — HOPMAJIBHBIN MOAYJIb,
My = MCOSY, (4.33)
Ft — okpy>xHas cuiia Ha yepBsiuHOM Koutece, H:
2T.
F = -2 (4.34)
d2

Koadduuuent narpysku Kr = Kn.

Hanpsoxenus usruba, neiictByromue B 3yObsiX Kojieca, pa3Mepbl KOTOPBIX ONpPEIETIeHbl U3 pacyeTa Ha
KOHTaKTHYI0 TPOYHOCTb, KaK IPaBWJIO, 3HAUUTEIBHO HWXKE JONycKaeMbIX. V3MEHEHMsI pa3MepoB H
nepecueT nepegadyn He TpeOyroTes.

Ko3¢ppuumeHT moJie3Horo aeiicTeus nepeaavu:

n=0,05—9Y (4.35)
t9(y +o)
r7ie ¢’ — NpUBEICHHBIN yron TpeHus (Tabm. 4.18).
Tabauya 4.18
3HayeHUs NPHUBEIEHHBIX YIVIOB TpeHus @’
CropocTs Martepuai BeHIIa YepBSIYHOTO KoJieca
be3onoBsinHas .
cKkonbkeHus: U s, |OnoBsiHHas OpoH3a 6 Cepslil uyryH
M/c pOH3a, JIaTYHb
HRC, > 45 HRC, <45 HRC, > 45 HRC, > 45
0,1 4°34' 5°08' 7°07' 7°24’
0,25 3°43' 4°17' 5°26' 5°43'
0,50 3°09' 3°43' 4°52' 5°09’
1,0 2°35’ 3°09' 3°43' 4°00’
15 2°17' 2°51' 3°09' 3°43'
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2,0 2°00 2°3%' 2°51' 3°09’
2,5 1°43' 2°17' 2°35' 2°55'
3,0 1°36’ 2°00 1°43' 1°43'
4,0 1°22' 1°47' 2°00 —
5,0 1°16' 1°40' 1°43' —
8,0 1°02' 1°29' 1°26' —
10,0 0°55’ 1°22' — —

KoadduimenT nosie3Horo neicTBUS Mepeaadu 3aBUCUT OT MaTepuasioB YepBsAKa M BEHIIA Kojieca, Yucia
BUTKOB U€pBsKa, KaueCTBAa CMAa30YHOI'0 MaTepHalia, KauecTBa padounx MOBEPXHOCTEH BUTKOB YEpBSKA U
3yObeB Koseca. Ha mepBoMm »dTame MNpPOEKTHPOBAHUS MOXHO mpuHMMath: M =0,7 npu z1=1,
n=0,75...0,8 mpu 21 = 2; = 0,87...0,92 npu z; = 4.

TennoBoii pacuer YepBsiYHOro peaykropa. [Ipu He0OXOAMMOCTH TEIUIOBOI pacyeT peayKTopa MOKHO
BBITIOJIHUTH MO METOJIMKE, U3JI0KEHHOU B [1].

CuJibl B 3a1leIJIEHNU M.

2T T
Fo=—Faz :_1’ rae Ty =—2 ,
d Uiomis
2T
Fo=—Fa1= d_z; Fri=—Fro = Fptgo.
2

ICKHU3HAA KOMIIOHOBKA PEJAYKTOPOB

Ilocne pacyera pa3MepoB 3yOUaThIX U YEPBAYHBIX Nepead NPUCTYNAOT K pa3paboTKe KOHCTPYKLMU
peaykropa. {1 3Toro HeoOX0AMMO BHUMATENILHO U3YUHTh YCTPOICTBO MOAOOHBIX PEIYKTOPOB IO KaTajaoram,
aracam, ydyeOHUKaM, JJaOOpaTOpHbIM 00pa3laM M BbIOpaTh Kak oOpasell YepTeX aHaIOIMYHOIOo peayKTopa
(poToTHII).

IlepBbIM 3TanoM KOHCTPYHPOBAaHUS SIBIISETCS pPa3paboTKa ICKU3HOM KOMIIOHOBKH pEIyKTOpa
(puc.5.15.7), KOTOPYIO HAYMHAIOT C ONpeeNeHUs HEOOXOAMMOro YHCIIa MPOEKLUUH B COOTBETCTBUU CO
cXeMOoH mpuBoJa U BblOOpa maciirada (>kenarenbHo 1:1), McXoas U3 BO3MOXKHOCTH pa3MeIleHHsl XOTs Obl
oJHOM mpoekiuu Ha jucte popmara Al (594x841 mm). Hucno npoekuuit JOKHO ObITh HE MEHEE JIBYX.
[Tpumepsl COOpPOYHBIX uepTeXked peayKTopoB mpexacTaBieHbl B rmaBe 10. [lng HMIMHAPHUYECKHX H
KOHMYECKUX PpEIyKTOpOB, Kak MpaBwiio, (poHTambHbIM BUJI W Bui cBepxy (puc.10.2, 10.3), nmns
YepBSIYHBIX — (PPOHTATBHBIN U BUJ ciesa (puc. 10.4).

IIpy BBINIOJIHEHUM HCKU3HOW KOMIIOHOBKM OIPEACISAIOT PAcIONOKEHUE JeTallell nepenad,
paccTosHUE MEXJIy HHMH, OpPHUEHTHPOBOYHBIE pa3Mepbl BajoOB, IPEIBAPUTENBHO BHIOUPAIOT
NOJUIMITHUKY M CXEMBI UX YCTAaHOBKH. /laHHAas TiaBa HAUMHAETCS UMEHHO € 3TUX BOIIPOCOB, IIOTOMY YTO
OHU SIBJIAIOTCS OOLIMMM Ml BCEX THUIOB PEAYKTOPOB, a HEKOTOpble OCOOEHHOCTH 3CKH3HOTO
IIPOEKTUPOBAHUS PA3IMUHBIX PELYKTOPOB OCBELICHBI OTJENBHO.

IIpoexTHBII (IpeaBaApUTEIbHBIN) pacyeT BAJ0B PeAyKTOpa

Jlist pelyKTOpOB OOIIEro MaIlMHOCTPOSHHs BaJlbl U3TOTOBISIOT CTYNEHYATBIMU WIM TJIaJIKUMHU
(omHOTO AMaMeTpa Mo Bcel MMHe). [1agkue nenonb3yoT B MaCCOBOM NPOU3BOCTBE, a CTYIEHYAThIe —
B €IMHUYHOM M MEJIKOCEPUHHOM MPOU3BOJCTBE, Ui OOJIETUYEHUS MOHTaXKa U (UKCAIMM 3yO4aThIX
KOJIeC, NMOAIIMIIHUKOB, a TaKXKe APYruX JeTajleid. B KypcOBBIX NpoekTax, Kak IpaBWIO, IPUMEHSIOT
crynenuatsie (puc. 5.2, 5.4, 5.5, 5.7).
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HpOCKTHpOBaHI/Ie BaJiIa HAUUHAIOT C OIIPECACICHUA AUaMECTpPa BhIXOJHOI'O ydacCcTKa desix:

T10°

3/—

02z, ]

8blX

rae 7T— Bpamamomuid MOMEHT Ha Bainy, HM; [tTq] — InomycTUMble HamnpspKEHHsS KpPY4YeHUs, JUIs
obicTpoxoHOro Bajia [t] = 20...30 MIla, mis TuxoxonHoro [t] = 30...35 MIla.
O003HaYMM JMAMETPhl BBIXOJHBIX YYAaCTKOB: THXOXOJHOTO Baja Osux, OBICTPOXOAHOTO Baja Oex
(puc. 5.2, 5.4, 5.7).
[Ipu coeprHeHNM BBIXOJHOTO yYacTKa OBICTPOXOJHOTO Bajla PEIyKTOpa C BAJIOM AJIEKTPOIBHUTATENs C
MIOMOIIBI0 MY(ThI €ro guamerp Usx onpenesstor mo hopmyJie

dex = (0,8...1)ds 1,
rieds 5z — JMaMeTp Baja dJICKTPOIBUTATEIIS.
[MpeanouturensHo TPUHUMATD Upx = U .
B nmanpHeleM MX COTJIACOBBIBAIOT IO MOCAJOYHBIM JAHAMETpaM MPHUMEHSEMONH My(ThI (IPHIIOKEHHE,
taba. 15-17).
JmameTp 1oJ| MOAIUITHUKOM

dn > dBLIX + 2t + 0,5,
riet —BpIcOTa BBICTYIAIOIIECH YacTHINIOHKH (t mpeBapuTenbHo onpeaesnseM no (tadi. 5.1).
IIpu KOHYCHBIX KOHI[aX BaoB Oy MOKET PaBHATHCS Upyx (PHC.6.10).
3naueHued; NPUHUMAIOT KPATHBIM IISTH.
JmaMeTp THXOXOTHOTO BaJia O KOJIECOM

dK = dn + O...S.
Jns oceBoit (ukcanmm 3yO0uaThIX KOJIEC W TOAIIMITHUKOB Ha Bally NPEAyCMAaTPHBAIOT OyPTUKU
(3arIe4nKm).
JuameTp OypTHKa y MOIIIAITHUKA!
d6r[ = dr[ + 3r,

rzae I — pasmep (packu MOJIIUITHUKOB (ONPENENIOT 0 BEIOPAaHHOMY MOAUIMITHUKY ), TIPEABAPUTEIHHO I
BBIOMPAIOT 110 Ta0J. 5.1 B 3aBUCHMOCTH OT BHYTPEHHETO TUaMeTpa Mo IIUumTHUKA ;.

Tabnuya 5.1
OpHEeHTHPOBOYHBbIE PA3MeEHbI JJIsl ICKH3HOH KOMIIOHOBKH
d, du 17-24 25-30 32-40 42-50 52-60 62-70 71-85
t 2 2,2 2,5 2,8 3 3,3 3,5
r 1,6 2 2,5 3 3 3,5 3,5
f 1 1 1,2 1,6 2 2 2,5

JuameTp ¥ JuMHA OypTHKA JUIs Kojleca
dox = di + 3f, 15> (0,07...0,1)dx,

rne f— ¢acka BHyTpeHHero amamerpa cTynuibsl Ha Kojece (cMm. Tabm. 5.1). Ecmu ¢ apyroit
CTOPOHBI B OyPTHK YIHPACTCs MOIIIUITHUK, TO MPUHUMAIOT Uox > Uon.

HlectepHn (mpeuMyIIECTBEHHO) MPOEKTHPYIOT 3a OJHO IIeJ0e ¢ OBICTPOXOJHBIM BajloM (Baj-
HIECTEPHS).

OTnenbHO Bajl M HIECTEPHIO MOYKHO U3TOTOBUTH, €CIIH AMAMETP BIAJNH 3yObeB IIECTEPHU

df > dw + 5m + 2,

rae dy — Auamerp Bajia IO IECTEPHEH; M — MOAYJIb B 3aueruieHun (cM. pasnen 4.); t — riryOuna
IIITOHOYHOTO 11a3a MecTepHH (OPHEHTHPOBOYHO B Ta0II. 5.2).

JUst IUITUHIPUYECKUX TIepeiad

dw=dy+0...5.
JInsi KOHMYECKHX Tepe/iady ¢ KOHCOIBHBIM PaciioiOKEHUEM IIeCTepHu (puc. 5.4):
dm = dn—OS > de-

[TonmyyeHHble 3HAYEHHUS TUAMETPOB BAJIOB OKPYIJISIOT B OOJBIIYIO CTOPOHY J0 HOPMAJbHBIX
muHerHbIX pasmepoB (I'OCT 6636—69 Tabn. [132) u oToOpakaroT Ha SCKU3HOW KOMITOHOBKE (pHC. 5.2—
5.5, 5.7), HenocTaromue pa3Mepsl (ATUHBI BAJIOB) MOTYYarOT KOHCTPYKTHBHO.

Komnonoexa BHIIOMHSETCS B ONPENIENIEHHON MOCIIEI0BAaTEIbHOCTH. BhluepunBaHie HAYMHAIOT C
paspesa 1o 0csM BaJIOB peAyKTOpa.
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1. Ha uepTerxe moka3bpIBalOT MOJ0KEHNUE OCEH BAJIOB M KOHTYPHI 3yOuaThix nepeaad (puc. 5.1, 5.3,
5.6), ucnoJb3ys pa3Mephl, ONPEICIICHHBIC IPU pacueTe 3y0uaThiX nepeaad (pasaen 4).
2. OnpenenstoT TOJOXKEHWE BHYTPEHHEH CTEHKH KOpIyca, MpPHHUMAs 3a30p MEKIy
MOBEPXHOCTSIMU 3y04aThIX Mepeaad U CTEHKOM X'
x=(1,1...1,2)5,
rze O — TOJIIMHA CTEHKU KOPITyca PeIyKTopa, MM:

o~4T

rae Trux — KPYTAIIAA MOMEHT Ha THXOXOJHOM Baiy peaykropa, H-m (cm. puc. 5.1-5.7).

Ecnu Ha OBICTPOXOJHOM Bajly HApy>KHBIM JAMAMETp IICCTEPHH MEHbBIIEC HAPYKHOTO IHameTpa
MOJIIIUITHAKA, TO BHYTPEHHSS IMOBEPXHOCTh KOPITyca JODKHA HaXOUThCS Ha PACCTOSHUU XOT OTBEPCTHS
DuiB kopryce moja moAmunHuku (puc. 5.2). PaccrosHue Mexy THOM KOpITyca ¥ Hapy>KHBIM JTHAMETPOM
KOJIEC TSt JTFOOBIX PEAYKTOPOB JOJIXKHO OBITH X2 > 4X (cM. puc. 5.1).

HIupuna daanna kopyca

mux !

B=K+),
rae K= 2,7ds; ds — nuamerp 00JITOB, CTATHBAIONIMX OCHOBAHUE M KPBIIIKY Pa3beMHOTO KOpITyca

peIyKTOpA.
d5 ~ 3\/2Tmux,p y MM.

JIst 4epBSAYHBIX U MAIHHAPHUYSCKUX PEIYKTOPOB s MOXKHO ONpEeauTh 1Mo Tadsuie 5.2.
JlnameTp CTSHKHBIX 00JITOB BO3JIE MOAIIUITHUKOB MOXKHO IPHHSATH HAa pa3Mep OOJIbIIIE.

3. HanocsT pa3smepsl BajloB ONPEACIICHHBIC B IIPOCKTHOM pacueTe.

4. TlonOGuparoT MOAIIUITHAKH.

Tabauya 5.2
PexomMenyemMble 3HAYEHHSI IMAMETPOB 00JITOB
aw, MM Jlo 125 125...160 160...200 200...250
ds, MM 10 12 14 16
do, MM 11 13 15 17

IMpumeuanue.d, — qraMeTp 0TBEPCTHSA 1O OOIT B KOpITyCE.

Tun noaMMITHIKOB BEIOUPAOT TIO CIEAYIOUINM PEKOMEHIAIUSM.

JUis omop BajgoB IWJIMHAPUYECKUX PEAYKTOPOB TPUMEHSIOT 4allle BCEro IIapUKOBbIE
paavanbHble MOAIIUITHUKY (IPUIIOK. 3).

[lepBoHayabHO MPUHUMAIOT MOJIMIMITHUKM 2-# (Jerkoi) cepun nuameTrpoB. Ecnu npu pacuere
pecypc TOIIIAITHUKOB OKaXETCs HEeIOCTaTOYHBIM, MPHHUMAIOT TOAMMUIHUK 3-i (CpemHeil) cepuu
JTMaMETPOB.

[Ipn uype3mepHO OONBIIMX pa3Mepax MIAPUKOBBIX MOJIMIMITHUKOB B KadyeCTBE OINOpP BajoOB
NPUMEHSIOT MOAIIUITHUKYA KOHIYECKHE POIIMKOBBIC (TIPHIIOK. 4).

Konunyeckue u uyepBsiuHble Kojieca JOJKHBI OBITh TOUHO U KECTKO 3a(UKCHPOBAHBI B OCEBOM
HanpasyeHuu. [llaprkoBsle paananbHble MOAMINUITHUKYA 00IaJal0T MaJIol 0ceBOM skecTKocThio. [loaToMy
JUIE ONIOpP BAJIOB KOHMYECKHMX W YEPBAYHBIX KOJEC TNPUMEHSIOT TPEHMYIIECTBEHHO pPOJIMKOBBIC
KOHHYECKUE PaIMaIbHO-YIIOPHBIE MTOIIIHITHUKH.

JInst omop BaJOB KOHMYECKOW WIECTEPHH W YEpPBAKA IMPUMEHSIOT IOIIUITHAKN POJMKOBBIC
KOHWYECKUE WM IIApUKOBbIE paJualbHO-yHopHble. [Ipu OYeHb BBICOKOM YacTOTE€ BpalleHUs Baja
(n > 1500 Mun 1) IPUMEHSIOT MOAIMMHNKY MAPHKOBbIE paIHaIbHO-YTIOpHbIE. [IepBOHAYATEHO TPHUMEHSIOT
TaKKe TOAIIHITHAKA JIETKOW CEePHH.

PaguanbHO-ynopHble TOJIIMIHUKA OoJiee YyBCTBUTENBHBI K HM3MEHEHHIO OCEBBIX 3a30pOB
BCJIC/ICTBHE TEIUIOBOTO pacimupeHus (yJUHEHHUS BaJIOB), MO3TOMY B CXeMme «Bpacmop» (puc. 5.7, 5.4
THXOXOJHBII BaJl) COOTHOIICHHE MEX Ty BennunHaMu L u dy, 1711 paauaibHO-YIOPHBIX MOIITHUITHUKOB HE
JIOJDKHO TIpeBocxoauTh L/dy =6...8, tae L— paccrosHue MexIy HEHTpaMH TOAIIMIHUKOB. MeEHbIne
3HAYEHUsI OTHOCATCS K POITMKOBBIM, OOJIBIITNE— K IAPHKOBBIM TTOAIIHITHUKAM (TIPHIIOK. 4, 5).

[Ipn ycraHOBKe OIMOp Bajla «BPACTSKKY» PACCTOSHUE MEXAY TMOAMIMIHUKAMU MOXET ObITh
Heckouibko  Oonbmie L/d; <8...10. MeHbine 3HaueHHS OTHOCATCS K POJUKOBBIM KOHHYECKHM,
0oJbIIMEe — K LIAPUKOBBIM  PaTUANbHO-YIIOPHBIM HOMMMNHUKAM. (CXxeMa «BpacTsDKKY» —4acTo
UCTIONB3YETCS T OBICTPOXOTHOTO Bajla KOHMYECKOTO peaykropa (puc. 5.4, 5.5).

bonee mnwnHbIe Bajel L/d>8...10 ycramaBnmumBaiOT Ha OAHOW (UKCHPYIOIIEH W Apyrou
iaBaromied omope. B penykTopax Takas cxema HCHOJb3yeTCsl s 4YepBSYHbIX BayoB. [lpu
TEMIEPATYPHBIX KOJIEOaHUIX IMJIaBalollasi Onopa MepeMelaeTcsi B OCEBOM HAIpaBICHUH Ha BEIMUYUHY
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ymmHeHus (ykopoueHus) Bana. OceBoe (PUKCHpOBaHUE Bajla OCYIIECTBIISIETCS B OJHOW OMOpE NBYMS
OJIHOPSITHBIMH PaIUATILHO-YIIOPHBIMH TIOIITUITHUKAMH. B I1aBaromieil ornope NpuMEHSIOT paauaibHbIe
POJIMKOBBIC (TIPWIIOK. 6) WIIM MIAPUKOBBIC MOIIIUITHUKHA, PAJHAIbHBIC POJUKOBBIC MPEANOYTHTEIbHEH
TaK KaK OHU B OTJIMYHME OT IIAPUKOBBIX HE HM3HAIIMBAIOT IMOCATOYHYIO TMOBEPXHOCTH IMOIIIUITHUKA B
kopnyce. Jlns Oosiee paBHOMEPHOrO HAarpy>XeHHsS IOJAIIMITHUKOB IUTABAIONIEH BBIOMPAIOT OTOPY,
Harpy»XeHHYI0 OOJIbIIIEH palnaabHON CHUIION, KaK IPAaBUIIO, OJIM)KHIOIO K BBIXOIHOMY Baly.

OnpenenuB tun u cepuro, moub3ysach I'OCT (mpumox. 3—6), o mocagovHbIM aAuamMeTpaM (Ha
pucyHkax — n1 ¥ A2, B ipusioxkennd — d) oAOUPArOT MOIIMIMITHAKY KAYE€HUSs, BHIITMCHIBAs UX HAPY KHBIH
muamerpDu mmpuny B wim T (Dyu By Ha puc. 5.2, 5.4, 5.7).

[Tono)keHre MOAMIMITHAKA B KOPITYCE ONMPEICSISIFOT B 3aBUCHMOCTH OT CItoco0a cMmasbiBaHus. [Ipu
JKMJIKOW CMasKe pa3OpbI3THBAHUEM, KOTJIa CKOPOCTh 3yObeB Kojeca U = mdw2n2/60 > 2 m/c, MOMIMIAITHUK
pacnonararotr Ha paccrosaur C1=0...3 MM OT BHYTpeHHEH cTeHKH Kopmyca (puc. 5.1, 5.4, 5.7); npu
WCIIOJIb30BAaHUM  KOHCHCTEHTHOM CMa3ku— Ha  pacctosHud  8...10 MM, paBHOM  TOJIIIUHE
Ma3eyIepKUBAIOIIETO KOJIbIIA.

Mexay TOMIMIHUKAMH COCEHUX BAJOB OCTaBISIIOT PACCTOSIHAE JJIsi OOJITOB, CTATMBAIOIIUX
OCHOBAaHHE M KPBIIIIKY Pa3beMHOI0 KOpItyca peaykropa, He meree (1,8...2)ds.

5. Tlo HapyxHOMY IuaMeTpy HOAIMMHUKOB D mombuparor kpbimku (mpuiokenus 8—11). Co
CTOPOHBI BBIXOJIHBIX BAaJIOB YCTaHABIMBAIOT KPBIIIKA C OTBEPCTUEM [UII MAHXKETHOTO YIJIOTHEHUS
(cxkBo3HbIE). TUI KPBIMIKK (TOPLIOBAsE WA BPE3HAsl) ONPEACISIIOT MPOU3BOJIBHO, Yallle BCETO MO YCIOBUSIM
pa3MelIeHus] B KOPITyCe WM MO CHOCO0Y PEryJMpoBaHUs 3a30pa B MOALIMITHUKE. TOPLIOBBIE (HAKIAIHbIC)
KpbIIKU (TpuiioskeHus 8, 9, 11) umeror Oomblie AuamMeTpaibHble pa3Mepbl U BBHICTYMAIOT 3a (praHel Ha
12...15 mm (puc. 5.4, 5.7), Ipu MX UCTIOIB30BAHUM 3230 B MOALIMITHUKAX PETYIHUPYIOT C MOMOIIBIO0 Habopa
TOHKHX CTaJbHBIX MPOKJIAIOK MEXTY KOPITyCOM U KPbIIKOM. Bpe3nsie kpbiiiku (puioxenus 10, 11) Gomnee
KOMIIaKTHBI, OHH HE BBICTYIAIOT 32  rabdapHThl Kopiryca (puc. 5.2), a 3a30p B HOALIUITHUKAX PETYIUPYIOT C
MOMOIIbI0 HabOpa CTAIBHBIX MPOKIAJOK MEXKIY MOALIMITHUKOM U KpbIIIKOW. [IpenBapuTenbHO moa HHUX
MOHO OTCTYIUTH (OCTaBUTH) 15...20MM OT BHEUIHErO TOpIla MOAMIUIHUKA. TaKke MPH UCTIOIH30BAHUU U
TEX U JAPYTHUX KPBIIIEK 3230p MOKHO PEryJIHUpOBaTh PETYJIMPOBOYHBIM BUHTOM, YCTAHOBIICHHBIM B KPBIIIKE
(mpunoxxenue 11). [Ipu perynupoBanun 3a3opa ¢ MOMOIIbIO BUHTA MEXKIY KPBIIIKAaMH U MOIIUITHUKAMU
octaBisitoT 3a30p 10...15 MM. B penykrope, Kak MpaBuiio, HCHOIB3YIOT KPBIIKH OHOro Tuma. ®opma u
pa3Mep KpbIIIEK MOT'YT HECKOJIBKO OTJIMYATHCS OT YKA3aHHBIX B MPUIIOKEHUU.

6. OnpenensitoT MOJOXKEHUE U JUIMHBI BBIXOJHBIX YYaCTKOB THUXOXOJHOTO M OBICTPOXOJIHOTO
BajioB. /I ATOro Ha pacCTOSHUM 3...5 MM OT HapY>KHOW MOBEPXHOCTHU KPBIIIKH MOALNIUITHUKA
OTKJIaJBIBAIOT BIOJb OCH Baja paccTosiHue, paBHOE 1,50sux(1,50sc) cooTBeTCTByIOIIETO Bajda W
3aBEpIIAIOT ACKU3HYI KOMIIOHOBKY penaykTopa. JIIWHBI BBIXOJHBIX YYacCTKOB THXOXOJHOTO U
OBICTPOXOHOTO BaJIOB MOT'YT ONPEAEATHCS YCIOBHEM IIPOYHOCTH IIMOHOYHOTO COSAMHECHHUS

ler = 2T /([oen]d(h — to)+b+(5...10)),

rae [oew] = 120...140 — nonmyckaeMoe HanpspKeHUE Ha cMsTHE Ui ctanu,d — nquamerp Bana, h —
BBICOTA ILTIOHKH, 11 — riTyOuHa na3a Ha Baiy, b — mmpuHa mmnonku (h, t1 u b cm. B tabu. 6.5).

7. JIns BBIMIONHEHUS PACUETHBIX CXEM BAJOB PEAYKTOpPAa OTMEYAIOT Ha OCH Balla TMOJOXKEHHS
CEpeUHBI: JJIMH BBIXOJIHBIX YYacTKOB BajiOB, MOJAIIMIHUKOB U 3allelUICHUN 3yOuaThix Kojec. Mexmy
MOJTYYEHHBIMUA TOYKaMHU U3MepstoT pacctosaus l1, l2, Ia(puc. 5.2, 5.4, 5.7) 1 HCHONB3YIOT 3TH pa3Mephbl B
JTaIbHEUINX pacueTax Baja.

JlomoTHUTENbHBIE pa3Mephl, HEOMpEeIeNsIeMble pacueToOM, HA3HAYAIOT W3 KOHCTPYKTUBHBIX
COOOpaXKeHHIA.

ICKU3HASI KOMIIOHOBKA IUJIMHAPUYECKOT0 OJHOCTYIEHYATOr 0
peaykTopa

Ilpoexmmubwtit pacuem éanos (cM. paznen 5.1).

THUX0X0aHBIN Ball

T10°
d,.. = 3=, [t = 30...35 MIla,

0,2 [TK]
dn = deex + 2t, dc =dy + 0. .S,dﬁn =dy + 3r,
dox = dx + 3f > don, l6 > (0,07...0,1)dx.
bricTpoxonHblii Ban

T10°

2 3 - _r 1 = =
BX 0’ 2 [’Z’K ] [TK] 25. . 30 MHa HNINn de (0,8 .o l)dB pir:
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[Tpu KOHCTPYHUPOBAHKMH Bajla-IIECTCPHU
dy = dex + 2t; don = dyy + 3r.
[Tpu KOHCTPYHMPOBAHHUHM Bajla U MIECTEPHU Pa3/IeIbHO
dw =dy +0...5; dow = di + 3f > don; 16> 5.

Komnonoexa

1. Ha gepTeke mMOKa3bIBAIOT IOJOKCHHE OCEH BajlOB M KOHTYpHI 3yOuaThiX Kojec (puc. 5.1),
UCIIOJIB3Ys paHee OIpeIeJICHHBIC pa3Mephl B pasjiene 4: MEKOCEBOE PacCTOSIHUE 3y0UaToi nepeaadu aw;
JHaMETPhI U IIMPHHY 3y04aToro BeHIa Koieca u mectepau Ow, da, df, bw.

BrimonHstoT myHKTH 2—7 TI0 peKOMEeHIanusM pasnena 5.1 u puc. 5.1, 5.2.

ICKH3HASI KOMIIOHOBKA KOHUYECKOT0 OTHOCTYNEHYATOr0 peyKTopa

Ilpoexmmuotit pacuem 6anos

OcHOBHBIE JUAMETPBI BATIOB OMPEIEISIIOT 10 PEKOMEHIAIUSAM MIPOSKTHOTO pacuera Baja (pasjuen
5.1).

THuxoXo HBIN Bal

T10° B
O, 2[‘[}(] ' [’CK] - 3035 MHa,

O = doox + 2t, de =dp + 05, don =dn + 3r,
d61( = dK + 3f > d6n, |6 = (0,07 O,I)dK
beicTpoxoaHbIN Ball

T10°

d > W[TK]’ [t«] =25...30 MITannu dgx = (0,8...1)ds s,

BX

dypy =y 2t d, 2d5d.  =d_ +3r,

raedyn, — Iuamerp Bajga moj yrioTHeHue, MM; Op ~ dyns + (2...3) MM — quaMeTp pe3bObl (TOYHO
omnpenensiercs o tadi. I119 d, > dyns + 1,5p, Tie p — mar pe3nosi).

[Tpy KOHCTPYUPOBAHHH BaJa U ILIECTEPHU pa3IesibHO (CM. puc. 5.4)

du =du—0...5> dax.

Komnonoeka

JInsi BBITIOJNIHEHHST KOMITOHOBKHM M3 pacdyera KOHMYECKHX mepefad ucroib3dyeM —dei, de2,bw, Me
(mte),Re.

1. M3oOpaxeHue KOHHYECKOTOpeayKTopa (cM. puc. 5.3) HAaYMHAIOT Ha BHJE CBEPXYy C
HaHECEHMs JBYX B3aUMHO IMEPIEHAMKYISAPHBIX OCEH: TOpPU3OHTaJIbHAS OCh OBICTPOXOJHOTO Baja,
BEpTUKaIbHAs — TUXOXOMHOTo. [lapamiaensHO ocu OBICTPOXOAHOTO Bajla C JABYX CTOPOH MPOBOIST
nuHun Ha pacctossHud 0,50e1, TMapamiensHO OCH THUXOXOJHOTO Baja MPOBOMASAT JABE JHHUU Ha
paccrosiaun 0,5dc2 10 ux B3ammHOro mnepecedenuss B Toukax C. Touku C COCAMHSIOT C TOYKOM
OnuHUSIMH, KOTOPBIE MPEJCTABISIOT cO00i 00pa3yronye AeIUTENbHBIX KOHYCOB IECTEPHU M KOJIeca.
B Toukax C k 00pa3yromuM JeNTUTEIbHBIX KOHYCOB BOCCTAHABIMBAIOT MEPIIEHANKYIISPHI, HA KOTOPBIX
OTKJIaJbIBAIOT BBICOTY TOJNOBKH 3y0a ha=mMe(3mech Mg — BHEMIHUN OKPYXHOH MOIyJb, B
PSAMO3yObIXMte = Me) U BBICOTY HOXKKH hf = 1,2Mte. KOHIIBI OTIOXEHHBIX OTPE3KOB COCAMHSIOT C
TOYKOW ONUHUSMH, KOTOPbIE MPEJCTABISAIOT co00i 00pa3ylone KOHyCOB BEpIINH U BIAIUH 3yObEB.
Brons oOpa3yromux JAeTUTeNbHBIX KOHYCOB OT ToueKk C MO HampaBIeHUIO K ToYke (OOTKIAJbIBAIOT
mYpHHy 3y04aroro BeHUA bu mpoBoasar rpanumy 3y06a. TommmHy o00oma Koieca Ha3zHAYarOT
8o =2,5me +2>8...10. lecTepHst OBICTPOXOAHOTO Bajia MPH MajbIX JUaMeTpax 3y04aroro BeHIa
BBITIOJIHSIETCS 32 OJHO IIeNIoe C BajoM (Bai—imectepHs) (cM. puc. 5.5). KoHcTpynpoBaHue Bama u
IIECTEPHU pa3ebHO BO3MOXHO, €CIIM PACCTOSIHUEY OT HIMOHOYHOTO I1a3a JI0 BIAJAWHBI 3y0a IECTEPHU
y>1,8me (cM. puc. 5.8 wimm 5.4, raetz — rayOMHa MIMOHOYHOTO MMasa INECTEPHH, OMpPEIeNseTcs IO
tabnuie 6.4).
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Puc. 5.8. ®parmMeHT mIeCTEPHU

JnuHbl cTynui mecTepHH lerw 1 Koneca lerx mpuHUMarT o cootnomenuto (1...1,2)d, rme d —
JIMAaMETP Bajia COOTBETCTBEHHO MO/ miectepHeidy i komecomdy. JJIMHA CTYHUIBI MOXKET OMPEACIISITHCS
YCIOBHEM TPOYHOCTH MHIMOHOYHOro coefauHeHusle = 27/ [oen]d(h —t1) + b + (5...10), cm. myHKT 6
pazmena 5.1. Ecnu auiiHA cTynHIsl OOJIbIIE ITUPHHBI KOJECa CTYMHUIY CMEMIA0T B MPOTHBOIOIOKHYIO
CTOPOHY OT TOYKH nepecedenus oceit O (cm. puc. 5.4, 5.5).

Juametp crymuisl der = (1,5...1,6)d, raed — quamerp Bajia COOTBETCTBEHHO O] KoJiecoMUHin
IecTepHerdy,.

[Tpu mpoekTupoBaHUM Bajia MIECTEPHHU C IIEIBI0 YMECHBIICHUS KOHCOJBHON YacTH BaJia MEPBBIM
NOJIIMITHAK HEOOXOIMMO pacroyiaraTh Kak MOXHO OJIMKe K mecrepHe. s 3Toro 3amarot
MUHHUMAaJIbHBIE pa3Mmepbl yropHoro Oyprtuka: 0,5mem 0,4me(puc. 5.5). Kpome Toro, u3 ycioBus
oOecrieyeHHss HEOOXOAWMOW IKECTKOCTH MOJIIMITHUKOBOTO Y3JIa PAcCTOSHHE 82 B IOAUIMITHUKAX
OBICTPOXOHOTO Bajia cleAyeT NPUHUMATh az= 2...2,5a1.

Jlanee BBIMONHSIOT MYHKTHI 2—7 pa3zaena 5.1, npuaepKuBasich CISIyOIUX PEKOMEHIAIUH.

Kopryc  pemykropa TpEeANOYTHUTENHHO BBIIONHATE CHMMETPHYHBIM  OTHOCHTENBHO OCH
ObICTpOXOqHOTO Bayia. [lpu BBICTyMAOIIEH CTymuIle KoJieca PAcCTOSIHME X OTKIIAABIBAIOT OT TOpIA
CTYIIUIIBL:

d6z3 2Tmux > 10 v

g ynoOcTBa MOHTa)xa M PeryJupoBaHus 3a30pa B 3alleTJIEHUU MOJIIMITHUKN OBICTPOXOAHOIO
BaJla yCTAHABIIMBAIOT B OTJENILHOM Kopiyce (ctakane) (puc. 5.4 u 10.3). Buemnuii nuamerp crakana Der

MIPUHUMAIOT B 3aBUCIMOCTH OT BHEIITHETO JUaMeTpa Mo amumanka Dy,

Der = Dy + 10...12 npu vepazbopaoM kopryce Der mpoBepsitoT 1o yeinoBui0 Der > Uger, T ger —
BHEIIHUIN JTUAMETP LIECTEPHH.

IMapametpsr 0, 7 u C aai TOCTPOCHHUS KOHUYCCKMX POJMKOBBIX IMOAIIMITHUKOB (pHC. 5.5)
NPUHUMAIOT 10 BBIOPAHHBIM MOAMUITHUKAM (TIPUIOK. 4).

JCKH3HAsi KOMIIOHOBKA YepPBAYHOI0 peyKTopa

OcHOBHBIE ATanbl KOMIIOHOBKHM YEPBSIYHBIX PEAYKTOPOB TE€ K€, UTO U Y PACCMOTPEHHBIX paHee
[IWTHHIPAYECKAX ¥ KOHMISCKUX PEITYKTOPOB.

Ilpoexmmuuiit pacuem eanoe

OcHOBHBIE JMaMETPhI BAIOB OMPEIEISIOT M0 PeKOMEHIAIMIM MPOEKTHOTO pacueTa Baia (pasien
5.1 u puc. 5.7).
TuxoxoaHBIN Ball

T10°

>
BBIX 3 O,Z[TK]’

riae 7 — Bpalllaloliil MOMEHT Ha TUX0X0aHOM Baiy, H-m; [t«] = 30...35 MI]a.
On = Oex + 2t2, d = dn + 0...5, don = di + 3,
dox = dx + 3f > don, ls > (0,07...0,1)dx,
rae f, r, t —cm. Tabim. 5.1.
bricTpoxonnblii Ban
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T10°

BX = J— NN de = (0,8 ..l)dB.[IB,

0,2[z,]

rae T — Bpallaronui MOMEHT Ha ObIcTpoxogHOM Bairy, Hum; [t] = 15...25 MIla
On = dex + 2t; don = dn + 3r.

Komnonoeka

1. Hame4aroT mOpOEKIMH KOMIIOHOBKH (pHC. 5.6) B COOTBETCTBMH C KHHEMAaTHYECKOMN
(MTPOTOTHITHOM ) CXEMOH, UCIIONB3Ys paHee OIpeIeICHHbIC Pa3Mephl B pasieiie 4: MeKOCEBOE PACCTOSIHUE
YEpPBAYHON MMepeaun aw; JHaMETPhl M IIHPUHY 3y04aToro BeHia kojeca u uepBskadw, da, df, day, b.

JInst 9TOr0 Ha MPOEKIMSIX MPOBOASAT [1BE TOPU30HTAIbHBIC JIMHHUA HA PACCTOSHHH Aw, KOTOPHIC
SIBJISIFOTCSL OCSIMH BaJIOB M JIBE MEPICHIUKY/SIPHBIC UM JIMHUM Ha PACCTOSIHUU OKOJO 1,50qy2 apyr ot

Ipyra — JHMHAW CHMMETPUU TIPOCKIMU penaykropa (puc. 5.6). IlomydeHHbIE TOYKM TepECCUCHHS
ob6o3navaroT O1, O2 — Ha PpoHTaTBLHOM BHUE (JeBas mpoekuus) u 0’1, O'2 — Ha BUae cieBa (mpaBas
MIPOCKITHSA).

IlocTpoeHne HaunMHAOT Ha (QpoHTanbHOM BuUie. M3 Toukun (O2— IEHTpa YEpBAYHOIO Kojeca —
ONKCHIBAIOT HAYAIBHYIO OKPYXKHOCTh AuamerpoM Owe. [Tapasiensao ocu depssika (Touka O1) ¢ IBYX CTOPOH
Ha paccTossHUK0,50w1IPOBOIST JIMHIK HAYAIbHOIO THAMETPa YepBsKa,IIPU 3TOM OJIHA U3 HUX JIOJDKHA OBITh
KacareJbHOW K HaYaIbHOW OKPYKHOCTH Kojeca. U3 uentpa O pamuycom 0,502 MpOBOAST HAUOOIBIIYIO
OKPY>KHOCTb YEPBSYHOIO KoJeca. J{jis n300paxeHust JuamMmeTpa BHICTYIIOB YEpBSAKa OT €ro OCH OTKJIAIbIBAIOT
BBEpX M BHU3 OTpe3kH, paBubie 0,50q;. B1osip ocu uepBsika cuMMeTpudHO Touke (1 OTKIAIBIBAIOT JUTUHY
Hape3Ku 4YepBsika by.

Ha mnpaBoii mpoekuuu (BHJ cieBa) U3 LIEHTpa 4epBsika (Touka (O'1) ONKMCHIBAIOT HAYaJIbHYIO
OKPY)XHOCTh JMAMETPOM paBHBIM Owi M OKPYXHOCTH BEpIIMH W BIAIWH YEPBSIKA COOTBETCTBEHHO
nuamerpamu dq; u dp. Cummerpuuno nuHuu O1', O2' OTKIAABIBAIOT MIMPUHY 3y04Yaroro BeHIA
yepBsiuHOro kosecaby, M3 touku O2' BBepx mo ymHuH cummerpun O1', O2' OTKIAJBIBAIOT OTPE30K,
paBHBII IO JUIMHE MEXOCEBOMY PAcCTOSIHMIO awd noustydaroT Touky O1". Jlanee Ha 3TOH k€ JMHUU OT
touku O'2 B 00€ cTOpoHbl 0TMeuaroT paccrosuust 0,5dq2 u 0,50f2, uepe3 momydeHHbIE TOUYKH U3 LEHTPOB
O'1 n O"1 npoBOIAT Iyrd, KOTOpbIE CIy>KaT TIPaHULEH IMOBEpXHOCTH BEpUIMH W BHAJAUH 3yObeB
YepBAYHOTO KoJjeca.

IIpu sToM Mexay BeplIMHAMH BUTKOB YepBsiKa M BIaJUHAMU 3yObeB YEpBAYHOIO Kojeca, a
TaKXKe MEXIy BepIIMHAMHU 3yObeB UEpBSYHOIO KoJieca U BIaJUHAMHM BUTKOB YEpBSIKA OCTAETCS 3a30p
0,2m.

OkoHUaTesbHbI KOHTYp KOJIeca OIpEAesieTcsl HAuOOJBIINM AUaMeTpoM Oqy2, MIMPHUHON D,
JMAMETPOM | JUTHHOU cTymHIbl der = ler = (1,5...1,8)dx, a uepBsika a1t b1,

Jlanee BBIMOJHAIOT MYyHKTHI 2—7 pa3zgena 5.1, NpuAEpKHUBAsACH CIEIYIOIUX PEKOMEHIAIH.
Koprmyc, kak npaBuiio, NpOEKTUPYIOT CUMMETPUUHBIM OTHOCUTENBHO JIMHUM cuMMeTpuu. [loammnuuku
OBICTPOXOJHOTO Baja pa3MellaloT B O0ObIMIKax (IpUIMBAx), PAacMONOKEHHBIX BHYTPH KopIyca
(puc. 5.7), mupuny O600biIKH B omnpenenstor KOHCTpYKTHBHO. IlepBOHa4aIbHO pPACCTOSHUE MEXKAY
onopamu uepssika npuaumarot L = (0,8...1,2)dw.. UepBsik ¢ BaJOM U3roTaBIUBAIOT KaK €IMHOE LEI0e U
YCTaHABIMBAIOT B KOPIYC 4Yepe3 KPbIIIKY MOAMMIHUAKA. Eciu BHEIHUI auameTp depBsika dq; Ooublie
BHEIIIHETO JAuaMeTpa NOJIUNHUKA Dy, TO MOAMMIHUK YCTaHABIUBAIOT B CTakaHe. BHemHui auamerp
crakana D¢ npuanMaroT 60ubie d.s 1 poBepsitot 1o ycnosuio Der > Dy, + 10.

UYepBsAuHblE PEIYKTOPHl € MEXOCEBBIMH paccTOsHUAMH OT 40 1o 160 MM BBIIOJIHAIOT C
0e3pa3beMHBIM KOpPIYCOM. Y PpEeAyKTOpoB ¢ awcBbllie 160 MM pa3zpemM Kopmyca JelaiT B
TOPU30HTAILHON TIOCKOCTH 110 OCH Bajla YEPBAYHOI'O KoJIeca.

BAJIbI PEAYKTOPOB, IMTOHOYHBIE COEJNHEHUSA
Pacuer BaJioB pegyKTOpOB

Kpurepusmu paboTocriocOOHOCTH BaIOB SIBISFOTCS] IPOYHOCTD, YKECTKOCTh M BHOPOYCTOHYHBOCTb.
J1ns1 BaJIOB MPUBOIOB OCHOBHBIM SIBJISIETCS pPACUeT Ha MPOYHOCTb.

JInist BBITIOTHEHUST pacyeTa Bajl pacCMaTPUBAIOT KaK OajKy, MApHUPHO 3aKPEIUICHHYIO Ha JBYX
ornopax. OCHOBHBIMHM pacUETHBIMHM Harpy3kamMH SBISIOTCS KpYTAIIME W HW3rHOAronMe MOMEHTHI.
[Topsimok pacuera cieTyoIui:

1. KoHCTpykuuioBasa ONpENENSAIOT, BBINOMHSIS OSCKU3HYIH0 KOMIOHOBKY peaykTopa (T
5).50BIIMHCTBO BaJIOB PEAYKTOPOB HMEIOT CTYNeHYaTyIo hopmy (puc. 6.1).

B KypcoBOM NpoeKTe pacCUUTHIBAIOT TUXOXOIHBIN Ball peAyKTOpa.
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Puc. 6.1. Bax cTyneH4aToil KOHCTPYKLUM:
@ — BaJl ¢ MIMHAPHIECKUM KOHIIOM; 6 — BaJl C KOHYCHBIM KOHIIOM

2. Jlns nanpHEHIIMX pacdyeToB Bajla COCTABIIIOT pacueTHyro cxemy (puc. 6.2). Ban pemykropa
HarpyxeH cuiamu Ft, Fa, Fr, IeficTByronmmu B mostoce 3areruieHus 3y04aToi Wik YepBIIHON epenadn, 1
KOHCOJIbHOHM Harpy3koi Fk, YCIOBHO NMpPUIIOKEHHON B CEpeAMHE MOCAJI0YHOTO y4yacTKa BBIXOJHOTO KOHIIA
BaJIa. BeMUMHAKOHCOIBHOM Harpy3KH Uil penyKTopoB obmiero HazHadeHus onpeaeneHa ['OCT P 50891-
96.

JInsi BXOTHBIX BAJIOB PEIyKTOPOB JIIOOOTO THMA W BBIXOJHBIX BAJIOB OJHOCTYIICHYATHIX
PEIYyKTOPOB (KpOMe YepBSUHBIX):

F. =125VT. (6.1)
I[J'ISI BBIXOJJHBIX BAJIOB MHOTOCTYIICHYATBIX PEAYKTOPOB U YCPBAYHBIX
F.=2504/T, (6.2)

rae 7 — Bpamaromuii MOMEHT Ha Baiy, H-m.
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B KOHKpEeTHBIX CilydasiX, €Clii Ha BBIXOJIHOM KOHIIE BaJla PACIOJIOXKEH IIKHB PEMEHHOW WU
3Be37l04Ka LIEMHON nepeaauu, Fx MpUHUMAaIOT paBHOM pacueTHOM Harpy3Ke Ha Bajibl TOU MepeadH.

Ctpodr 3Mophl KPYTALIMX U M3THOAIONIMX MOMEHTOB, MOJb3YSICh METOJUKOM, M3JI0XKEHHOW B
Kypce CONpOoTHUBIIEHUsI MaTepuaioB. [1o smopaMm cyMMapHBIX MOMEHTOB OIPENEsOT Harnboiee ornacHble
CeueHus Baja.

3. BBINOJHSAIOT IPOBEPOUYHBIN PAcUET Bajla HA CONIPOTUBIIEHUE YCTAIOCTH.
Jli1st HanGosiee ONacHbIX CEYEHUH ONpeeNaoT KO3 PUIHMEHT 3amaca MPOYHOCTH:

s=i2[s]:2...2,5, (6.3)

[o2 2
So 1+ 5

rre So — K03 duumeHT 3amaca NPOYHOCTH MO HANPSHKEHUSAM M3TH0a; S: — KOAPPHUIHUEHT 3amaca
IIPOYHOCTH 10 HAIIPSHKEHUSAM KPYYCHUS.

1
SG = , (64)
—% 0.+¥Y o
Kd KF a cg-m
T
S, = K , (6.5)
— 1, +%¥ 1,
KyKe

e G-1 W T-1— MpeleNnbl BBIHOCIMBOCTH MaTepuajia Bajla COOTBETCTBEHHO IIPH HU3rMOe U
kpyuyenuu, MIla (Tabim. 6.1); Ga U Ta — aMIUTUTY/IBI IEPEMEHHBIX COCTABJISIOIINX [HUKIOB HAIPSDKCHHIA;
Om U Tm — IOCTOSHHBIE COCTaBJIAIONINE MUKIoB, MIIa.

VYCIOBHO TNPUHUMAIOT, YTO HAMpPsDKEHUS M3rH0a HM3MEHSIOTCS M0 CHUMMETPUYHOMY IIHKIY,
HaIpPsDKEHUS KPYYEHUS — 110 OTHYJIEBOMY.

JI1s1 CMMMETPHUYHOIO LMKJIA aMILTUTY A4,

G, =—>, (6.6)

rie W — MOMEHT COMPOTHBIICHHS H3THOY, MM,

Jlns cromHoro kpyrioro cedenns W = 0,103,

2
; bt(d-t)
Jlnst cedenus co mmonounsM masom W =0,1d° — ————,
2d

4F,
HocTosHHas cocrapysiomas Oy = — .

nd
[Tpu oTcyTCTBUHM OCEBOM CHIIBI B CE€YeHHU Om = 0.
Jl1st OTHYJIEBOTO IMKIIA Ta = Tm = 0,5Tmax,

T
Tmax = VT, (6.7)
p
rie Wp — MOMEHT COTIPOTHBJICHHUS KPYUYEHHUIO, MM",
Jlns crmormHoro kpyrioro cedenns W, = 0,203,
2

Jli1 ceyeHus Baja cO IIMOHOYHBIM [1a30M Wp =0,2d° - ———~,

2d

Pasmeps! mmonounoro nasa b u ty onpeaenstor no tabn. 6.4;

Yo B Yr— KOIPOUIHMEHTHI, XapaKTEePHU3YIONIHNE YyBCTBHTEIBHOCTh MaTepHala K aCHMMETPHHU
[UKJIA HAMIPSOKSHUA, TS cTanei Yo = 0,02 + 2-10 %oy y= 0,5y0;

Ko u K: — 3¢ dextuBHbIC K03(DOUITMEHTHI KOHIIEHTPALUK HANPsHDKEHUH P U3rude U KpyuyeHUn
(Tabm. 6.1). KoHleHTpanuo HanpsHKeHWM B CEUYEHWM Bajla MOKET BBI3BATh IITTOHOYHBIN MMa3, MOcaaka
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JeTalld Ha BaJ C HATATOM, U3MEHEHUE auamerpa W T.A. [Ipu Hamu4uu B OJJHOM CEUYEHUU HECKOJIBKUX
HUCTOYHUKOB KOHIICHTPAIIMM  HANPSOKEHUH YYMTHIBAIOT HAaKMOOJIee OMACHBIH, T.e. TOT, Y KoToporo Ks u
K. OoJibIIe.

Kd 1 Kr— Mactrabublii ¢pakTop u pakrop kayecTBa nmoBepxHocTH (Tabdi. 6.2, 6.3).

L
T
™
~T

R
e
_ % \ Z
|
Q| [ \ Q Q | —
ST . ST - N VAR C—
, 1 |
17 B
l; i [> (;
7 -
R, Fa—rF “IR
/7/72)(“ 41 R * 22
7 ZW
o X}AIR)H Ft [ sz
m FK lR/(f lez
i \F
My «
/‘72 HHHH\HI&IHMH
Mz
M{ /\7)(7 "
I
e
Mz K2
;

Puc. 6.2. Cxema Harpy:keHusi Baja. JMOPbl M3ru0aOMIMX U KPYTAILIEro MOMEHTOB
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Tabauya 6.1
3HaveHHus KO3PPUUMEHTOB KOHIECHTPANMH HANIPSIZKEHU I

Ko | Kz
@akTOp KOHLECHTPALMH HANPSKEHUN os, MIla

<700 >1000 (<700 >1000
Tantens npu r/d = 0,02 o~ 2,5 3,5 1,8 2,1
(D/d=1,25...2,0) 0,06 1,85 2,0 1,40 1,43
0,10 R 1,60 1,64 1,25 1,35
Bertouka mpu r/d = 0,02 e 1,90 2,35 1,40 1,70
(t=r)0,06 "Z‘l : 1,80 2,0 1,35 1,65
0,10 R T 1,70 1,85 1,25 1,50
IHInoHOYHLII a3 1,70 2,0 1,40 1,70
IIpeccoBas mocagka npu p > 20 MIla 2,40 3,60 1,80 2,50

Tabnuya 6.2

MacmTabublii pakTop Kd

HanpspkeHHoe cocTosiHue U MaTepral Auaverp ana d, M
30 40 50 70 100
M3rub uist yriepoaucTon CTaan 0,88 0,83 10,81 0,76 |0,71
g3m6 JUTSL JISTUPOBAHHOM cTam 0,77 073 l070 067 |062
pydYeHHE JUIs BCEX CTalIeh

Tabnuya 6.3

dakTop KayecTBa nopepxHocTu Kr
Bun Mexanuueckou | [ Tapamerp mepoxoBaTocTh | K ipu 6, MIla
00paboTKu MMOBEPXHOCTU Ra, MKM 500 700 900
O6T1ouka 2,5...0,63 1,05 1,10 15
[InudoBanue 0,32...0,16 1,0 1,0 1,0

Pacdyer mIMOHOYHBIX COeTHHEHUTH

Jlnst mepenaun KPyTSAIIETO MOMEHTa OT Baja K CTYNHIIE U HA00OPOT B PEAYKTOpaxX HCIIONB3YIOT
npu3Matudeckue ImoHku. Bcee pasmeprsl mmoHok cranaaptuzoBanel (I'OCT 23360-78, puc. 6.3,
tabn. 6.4). lllupuny mmonku b u BeicOTy h BeIOMparOT Mo nuameTpy Bajia, JIUHY lun ONpenenstoT mo
COOTHOMEHUIO |y = ler —5...10 MM 1 yTOuHSIOT O Tabm. 6.4. JlnuHy crymunsl aetanud (cMm. puc. 5.1)
npuHuMaroT paBHO# ler = (0,8...1,5)dsan, cormacys ¢ pasMepoM Ha ICKH3HOH KOMIIOHOBKE pEIyKTOpa
(UTMHAa CTYNHIBI IMJIMHIPUYECKOTO 3y0UaToro Kojeca HE MOKET OBITh MEHbIIE IMIMPUHBI BEHIA
3ybuaToro koieca bw).

[Tocne BBIOOpA IMOHKK BBIOIHSIOT MPOBEPOYHBII pacyeT IIMOHOYHOTO COE/IMHEeHUS Ha
CMSITHE:

2710°
Ooy = g — 1~ < [Ge ] (6.8)
( _tl) P
rae T — kpyTsiumii MOMeHT Ha Bany, H-m; d — nuamerp Bana, mM; h — BbicoTa mimoHku, mMm; |, —
pabouas januHa MMOHKH, MM; |p =lu— D; [oew] — momyckaemoe wampsbkenue cwmsitusi, MIla;
[ocw] =120...140 MITa — mist ctamu; [Gew] = 70...90 MIla — npu HanuyuM B COCAMHEHWH JeTaled H3
qyTyHa.
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Puc. 6.3. lllnonkn npusmMaTuvecKue
ITocne BI)I60pa IITTOHKHW BBIITOJIHAIOT HpOBGpO‘-IHBIfI PacucT MITOHOYHOI'O COCAUHCHUA Ha
CMSITHE:

2T10°
O = an—g)i, < Lo .
( B 1) p

rae T — KpyTsnuii MOMEHT Ha Baiy, H-m; d — muametp Baia, mM; h — Beicota mmoHku, Mm; |y —
pabouas jMHA MMOHKH, MM; |p =lun— D; [cew] — momyckaemoe wampsbkenue cwmsitus, MIla;
[ocw] = 120...140 MIla — s cranu; [Gew] = 70...90 MIla — npu Hanmuuuu B COCAMHEHHU [eTaled U3
YyryHa.

HOABOP ITOJIIUITHUKOB KAYEHUA

Jlnist mojiep kaHusl BAJIOB PEAYKTOPOB UCIIOJIB3YIOTCS TIOIIMITHUKY KaueHusl. MeTouka pacyera
NOIIIMITHUKOB KaueHus pernamentupoBana ['OCT 18854-94 u 18855-94.

OCHOBHBIM PAacyeToM JJisl TIOAUTAITHUKOB KaueHHs IPH YacToTe Bpamienus N > 10 mun * sBnsercs
pacyeT Ha I0JITOBEYHOCTb.

basoBblil pacueTHbIN pecypc (B MUJUITMOHAX 000POTOB)

C m
Lo=| = 1| , (7.2)

R

rne  Cr— macnoptHas —JMHAMHYECKash TPYy30MOAbeMHOCTh, H; Pr— OKBUBaJCHTHAs
JIMHAMHUYECKasi Harpy3ka, H; m — mokasatesnp cTeneHu; M = 3 — [uis MAPHKOMOAUITHUKOB; M = 10/3 —
JUTSL POSTUKOTIOAIIHITHUKOB.

Pecypc, BelpakeHHBII B yacax:

Ly=| == | =—=[L]. (7.2)

rje N— yacToTa BpallleHHs Bana, MMH °; [Ln] — pekoMeHIyeMblii pecypc, 4, paBHBIA CpOKY
CITYKOBI peyKTOpA.

DOKBHMBAJICHTHAs IMHAMHUYECKasi Harpy3Ka

Pr = (VXFr + YF3)KsKr, (7.3)

rae V — ko3 UIMEHT, YIUTHIBAIOIUI BIMSHUE Bpalaromerocs konpla; V = 1 — npu BpaeHuu
BHYTPEHHETO KOJbIa MOAMMIHKKA;, V = 1,2 — mpu BpamieHWH HapyKHOTO KOJIbIla MOAIIHITHUKA;Ks —
K03 puLIMEeHT Oe30MacHOCTH, YUYMTHIBAET XapaKTep Harpy3KH, A PeIyKTOPOB OOIIEro Ha3HaYeHUs
Ks=1,3...1,5; K;— temnepatypubsiii koapduuuent, npu t <100 °C; K; = 1;Fr — paguanbHas Harpyska,
paBHas paguanbHOU peakiuu onopsl, H;X 1 Y — ko3 puimenTs! paguaibHOil 1 0CeBOM HAarpy30K.

F.=JR>+R?+R,, (7.4)

50



raeRz, Rx u Rk — peakuuu onop oT pasinyHblx Harpy3ok, H (cM. ri. 5); Fa— oceBas Harpyska,

paBHasi 0CEeBOM peakuuu onopsl, H.
Jlyisa paguanbHBIX MOJIIMITHUKOB Fa paBHA BHelIHE#l oceBoi cuiie (0CeBOM cuiie B 3alCIUICHUU
Fa). s paguanbHO-YIOPHBIX MOAUIUITHUKOB Fa — pe3ybTHpyIoIIas oceBasi CHIa.

3nayenus X ¥ Y 3aBUCIT OT COOTHOILICHUS PaialibHON U oceBoi Harpy3ok Fa/(VFr) u mapamerpa
0CEBOr0 HarpykeHust e (tadm. 7.2). [TapameTp 0CeBOro Harpy»eHHsl ONPEACISIOT MO COOTHOIICHHUIO
(foFa)/Co. 3nauenus koappuimenta fo (cm. Tabm. 7.1) 3aBUCAT OT THIIA MOANIMITHAKA U COOTHOIICHUS

Dwcosa/Dpy,

rae Dw— auamerp Tenma KadeHWs ;0. — yron KoHTakta; Dpw — Jamamerp OKpPYKHOCTH IICHTPOB
Habopa mapukoB wix poiukoB, Dpw =0,5(d + D) (d u DcooTBeTCTBEHHO BHYTPCHHHI M Hapy KHBIN
JMaMETPBI TTOIIINITHHKA).

Benuunna pe3ynbTHPYIOIIEH OCEBOM HArpy3KH HAa KaXKIbIH MOANIMITHUK 3aBUCUT OT BEJIUMYHUHBI U
HANpaBJICHUS BHEIIHEH OCEBOM CHJIBI Fa, BHYTPEHHHMX OCEBBIX CHJI Fs, THIA MOMIIMIHAKA W €ro
HIOJIOXKEHHS B OIOpe. BO3MOKHBI ClIe/yIOIINe BAPHAHTHI:

|

Fay By FaNFr
A

=

Fai = Fs1; Fa2 = Fs1 + Fa mpuFa + Fs1 > Fs2.
2. Fai = Fs2 — Fa; Fa2 = FsompuFa + Fs1 < Fe.

Fnl/ Fy Fa N P
F

A

1. Far = Fs2 + Fa; Fa2 = Fs2 mpu Fa + Fs2 > Fs1.

2. Fa2 = Fs1 —Fa; Faa = Fs1 mpu Fa + Fs2 < Fs1.

Baytpenntoro oceByio cwiy Fs ompemensroT: uisi  paadaibHO-YMOPHBIX — IMAPUKOBBIX
HO/IIAITHUKOB, Kak Fs = e'Fr; (7.5)

JUTSL paiiaibHO-YIIOPHBIX POJTMKOBBIX

s=0,83¢e'Fy; (7.6)

rae e’ — Ko3QpGUIUEeHT MUHUMAaJIbHOTO OCEBOTO HArpy KEHHUS.

J1J1s apuKOBBIX paiiaibHO-YIOPHBIX MOAIMIUITHUKOB

C YIJIOM KOHTaKTa o, = 15°

( = \0,136
e = 0,579((:—r . (7.7)
or

C YIJIOM KOHTaKTa oo = 18°Fs = eFr
Tabnuya 7.1
3nauenusi kodpuuuenta fonasi MaPpUKOBBIX NOTIUNHIKOB

[[TapriKOBBI€ OITUTTHUKA
Ducosa/Dp PagnannHbl Ynopu
CamoycTaHaBIUBaO |bIe
W u paauanbHO- | IIIUECS u YIIOPHO-
YIIOPHBIE paauaJIbHbIC
0,00 14,7 19 61,6
0,01 14,9 2,0 60,8
0,02 15,1 2,0 59,9
0,03 15,3 2,1 59,1
0,04 15,5 2,1 58,3
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0,05 15,7 2,1 97,9
0,06 15,9 2,2 56,7
0,07 16,1 2,2 55,9
0,08 16,3 2,3 95,1
0,09 16,5 2,3 54,3
0,10 16,4 2,4 53,5
0,11 16,1 2,4 52,7
0,12 15,9 2,4 51,9
0,13 15,6 2,5 51,2
0,14 154 2,5 50,4
0,15 15,2 2,6 49,6
0,16 14,9 2,6 48,8
0,17 14,7 2,7 48,0
0,18 14,4 2,7 47,3
0,19 14,2 2,8 46,5
0,20 14,0 2,8 45,7
0,21 13,7 2,8 45,0
0,22 13,5 2,9 44,2
0,23 13,2 2,9 43,5
0,24 13,0 3,0 42,7
0,25 12,8 3,0 419
0,26 12,5 3,1 41,2
0,27 12,3 3,1 40,5
0,28 12,1 3,2 39,7
0,29 11,8 3,2 39,0
0,30 11,6 3,3 38,2
0,31 114 3,3 37,5
0,32 11,2 3,4 36,8
0,33 10,9 3,4 36,0
0,34 10,7 3,5 35,3
0,35 10,5 3,5 34,6
0,36 10,3 3,6 —
0,37 10,0 3,6 —
0,38 9,8 3,7 —
0,39 9,6 3,8 —
0,40 9,4 3,8 —
Tabnuya 7.2
3nauenus k03¢ppUINEHTOB panaabHOIl X U 0ceBoii Y HATPY30K
[ITaprKOBbIE paauaIbHbIC OAHOPSAHBIE TOAIMITHUKI
fo Fa Fa <e i >e e
c VF, VF,
o X X Y
0,172 2,30 0,19
0,345 1,99 0,22
0,689 1,71 0,26
1,030 1,55 0,28
a=0° |1,380 1 0,56 1,45 0,30
2,070 1,31 0,34
3,450 1,15 0,38
5,170 1,04 0,42
6,890 1,00 0,44
Illapukosvie paduanvHo-ynoprovie nOOUWIUNHUKU
| OnHOpsTHBIE | JByXpsiiHbIE | e

=
0 a

C

or
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F, F, F, F,
—<e —>¢€ —<e —>¢€
VF, VF, VF, VF,
X Y X Y X Y X Y
0,178 1,47 1,65 2,39 0,38
0,357 1,40 1,57 2,28 0,40
0,714 1,30 1,46 2,11 0,43
a=15° (1,070 1,23 |1 1,38 2,00 0,46
1,430 1 0 0,44 (1,19 1,34 0,72 1,93 0,47
2,140 1,12 1,26 1,82 0,50
3,570 1,02 1,14 1,66 0,55
5,350 1,00 1,12 1,63 0,56
o= 26° 1 0 0,41 (0,87 |1 0,92 0,67 1,44 0,68
Ponurxosvie paduaﬂbno-ynoprle KOHU4YecKue nOdWUHHZ/IKU
OJIHOPSITHBIE JIBYXPsTHBIE
Fa <e Fa >e Fa <e Fa >e ¢
VF, VF, VF, VF,
X y X y X y X y
1 0 0,4 0,4ctga. |1 0,45ctga. 10,67 0,67ctga. | 1,5tga

*1 — 4UCITI0 PSIOB.

KOMIIEHCHUPYIOIIUME MY®ThbI IPUBOJ0OB
OO01mue cBegeHus

B npuBomax MammMH A7 COeIMHEHMs BaJOB M KOMIIEHCALMM MX CMEIICHUH, BO3HUKAIOUIUX B
pe3yibTare HETOYHOCTH M3TOTOBJICHHMS M  MOHTaXa, HCHOJB3YIOT JKECTKHE WIM YIpyrue
KOMIIEHCUPYIOIINE MY(THI.

ITpu BBIOOpE THIIA KOMIEHCUPYIOIIEH My(Thl YUYUTHIBAIOT YCIOBUS SKCIUTyaTallld, XapakTep U
BEJIMYMHY MepelaBaeMOi Harpy3KH U 4aCTOTY BpALCHHUS.

HauOonpiiee pacnpocTpaHEHUE CPENU HCeCmKUX KOMNEHCUPYIOWUX mygm HOJTYYHITU
KYJIaYKOBO-JTUCKOBBIE, 3yOUaThle U LEIHBIE.

Kynauxoeo-ouckosvie mygpmor (Myra Onparema) cranpaptuzosanbl (I'OCT 20720, tabn. [112) B
nuarnasone auaMmerpoB BajoB 16...150 mm u momenTtoB 16...16000 H-M; nomyckaioT paavalibHbIE
cmetenus: ocei Banos 1o 0,04d, yrimoseie 10 30'. IIpuMeHeHHe UX OTPAaHUYEHO, TaK KaK OHH MMEIOT
CPaBHUTENBHO OOJbIIYI0 Maccy u rabaputsl [D = (4...5)d] u orpannuenHyr yactoty Bpaiuenus (mpu D
10 250 MM N < 250 MuH ), mepenaloT Ha Bajibl 3HAYMTENbHbIE PafUalbHble HATPY3KH M PabOTalOT CO
3HAYUTEIbHBIM H3HOCOM KYJIauKOB.

3y6uamuvie mygpmur crangaptuzobansl (I'OCT 5000, Taba. I113) B auana3oHe 1uamMeTpoB BajoB
40...200 MM u momentoB 1000...63000 H-M; nomyckaroT yrioBble CMeEIIeHUs oced BajgoB 10 1°,
panuanbHbie 10 — 0,6 MM.

Llennvie  my¢mur  TONyYWIM  IIUPOKOE  PACIpPOCTPAaHEHHWE B CEIbCKOXO3SHCTBEHHOM
MAaIIMHOCTPOeHUU. OTJIMYAIOTCS MPOCTOTOM KOHCTPYKIMH, HEOOIbIIMMU rabapuramu, y100CTBOM
MOHTaXa M 3KCIUTyaTaluu. JlomycKaloT CMeIeHnst oceil  BasloB: YIJoBble /10 1°, paguanbHbie — 10 1 MM.
Mydtbl cranpaptuzoBansl (I'OCT 20742, Ttab6n. I114) B nmanazone auameTpoB BasioB 20...140 mwm,
MoMeHTOB 63...8000 H-M npu uactote Bpanienus 1600...500 mun 2.,

B peBepcuBHBIX MNpUBOJAX U MPHUBOJAX, HCIBITHIBAIOIINX YAApHBbIE HArpy3KH, CileayeT
YCTaHABIUBATh ynpyeue My@mol, Cpeind KOTOPHIX IIUPOKOE PACHpPOCTPAHEHUE IOJYYWIH BTYJIOYHO-
naJblEeBbIe, YIPYTUE CO 3B€3/J0YKON U My(THI C TOpO-00pa3HON 00O0IOUKOH.

Vnpyeue emynouno-nanvyesvie mygpmor (MYBII) cranmaptuzoBanbl (I'OCT 21424, tabn. [115) B
nuana3one auaMerpoB BayoB 10...160 mm 1 MomenToB 63...16000 H-M. MydTsl monmyckaroT paauaibHOe
cMmelneHue oceit Banos 10 0,5 MM, yriioBoe — He Oosee 1°.

Myg@muvr  ynpyeue co 36e300ukoti umerorT Manble rabaputbl (D =25d) u orpaHumueHHBIC
KOMIIEHCUPYIOIINE CBOWMCTBA: pagualibHOe cMmerieHne ocedd BamoB 10 0,4 mm, yrmoBoe — nmo 1°30".
Mydter crannaptuzoBansl ('OCT 14084, Ta6n. I116) B nuana3oHe auamMeTpoB BajloB 6..48 MM H
MOMEHTOB 2,5...400 H-Mm.
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Myg@muor ynpyeue ¢ mopoobpasnoii 060104YKOl CIIOCOOHBI KOMIICHCHPOBAaTh  3HAYUTEIbHBIC
CMEIIEHUsI OCel BAJIOB: PaJHUaIIbHBIE O 5 MM, YTJOBBIE 10 2°. CranmapruzoBansl (I'OCT 20884,
tabn. [117) B auana3zone auametpoB BayioB 14...200 mm u momenToB 20...25000 H-m. MydThl umMeroT
OTHOCHTENIbHO OoJbinue radaputsl [D = (4...5)d].

MeToanka moadoopa cTaHAAPTHLIX MY T

Tunopazmep My(dTbl BBIOMpAIOT MO JUaMETpaM COEIMHSAEMBbIX BaJlOB U BEJIMYHMHE PacueTHOTrO

KpyTsIero MoMmenra. [Ipu a3ToM J0mKHO cOOMI0AATHCS YCIOBHE:

T, = KT <[T],
rae T — kpyTsimuid MOMeHT Ha Baity, H-M; K — k03 QUIIMeHT TMHAMUYHOCTH; IIPU HArpy3Ke co
CpPeIHMMH KoJieOaHUsMU (KOHBEWEpHI JICHTOYHBIC, IIACTHHYATEHIE, BuHTOBBIE) K =1,2...1,5; mpu

Harpy3ke CcO 3HAUUTEIbHBIMU KOJeOaHUAMU (KOHBeWephl CKpPEeOKOBbIE, KOBIIOBBIE, KOPMOCMECHUTEIN)
K=1,5...2; [T] — HoMuHaIbHBIH (IpeaeabHbIi) MOMEHT My ThI, H-M (mprnoskenue 12 17).

B ycnoBHoe oOo3HaueHue cTaHAApTHOW MyQTHl BXOIAT: HAaUMEHOBaHHE MY(ThI, 3HAUCHUE
npeenbHOro MoMeHTa, H-m, tuameTpsl ocaiouHbIX OTBEPCTUN, MM, TUIT M BAPUAHT UCTIOJTHEHHUSL.

[Ipumep oOo3HaueHuss 1enHOW  My(Thl, COEOUHSIONICH  [OBa  OJUMHAKOBHIX  Bala.
Xapakrepuctuku:[T] =250 Hm, d=32wmm, Tun 2 (KOHYCHBIM Bai), HCIOJHCHHE |(ITHHHBIN)
(mpunoxenuel4):Mydra uennas 250-32-2.1 TOCT 20742-81.

[Ipumep o0o3HAUEHHUS TaKOil ke My(ThbI, COETMHSIONIEH /1Ba Pa3HBIX Bajla IUaMETpoM 32, KaK B
nepBoM npumepe, u guamerpom 40 tun 1 (uunuHIApUYeckuii) ncrnonHenue 2 (kopotkuii):MydTta nenHas
250-32-2.1x40-1.2 TOCT 20742-81. Pa3mepsl ¥ THUIBI BAJIOB: pPEAyKTOpa OMpeIeNseM IO
KOMIIOHOBKE,IJIs IBUTATENsl JaHbI B PUJIOKEHUH (TIPUIIOKEHUE 2).

IMTPOEKTUPOBAHUE PAMBI ITPUBOJIA

B OonpiimHCTBE citydaeB Uil pa3MEIIEHUs] AJIEMEHTOB INMPHUBOJAA (dIEKTPOJBUraTeNs, peayKTopa,
caja3oKk M T.J.) UCIONB3YIOT paMbl CBApHOW KOHCTPYKIMH. Pama mpuBojIa JOMKHA OBITH JOCTaTOYHO
MPOYHOM, )KECTKON U UMETh MUHUMAJIbHYIO Maccy.

Pasmepsl u (opMy pambl OIpenensoT B XOA€ KOMIIOHOBKM IMpuBOJa. JKEeCTKOCTh pambl
o0ecreynBaroT MPaBUIBHBIM BBIOOPOM COOTHOIICHHUSI BBICOTHI pambl H u amunbl L. Pexomenmyercs
npuanmath H/L = 1:8...1:10. Kak mpaBuio, 1151 ©3rOTOBJICHUS PaMbl HCIONIB3YIOT CTAaHIAPTHBIH COPTOBOM
npokaT (Yroyiok, msemiep u T.1.). [lpu Beidope mpoduis mpokara mpearnouTeHne OTAAI0T IIBEJIEPY, TaK
Kak OH 00J1aJaeT TOCTaTOYHOM KECTKOCTBIO M YIOOCH JUIsl pa3MElIeHUs] KPeNeKHbIX AeTaneid. Pazmepbl
CeYeHHsl MIBEJIepa ONMpPEICNSIOT M0 quaMeTpy 00aToB Os KperuieHus peaykropa K pame (tabu. 9.1, puc.
9.1, nuametp otBepctrs d > ds + 1) ¢ yuerom cootHomenus H/L.

KoHcTpykiius pamMbpl BO MHOTOM 3aBHUCHUT OT KOHCTPYKIMH mnpuBona (puc. 9.3-9.8). CampiMu
MPOCTHIMU IO KOHCTPYKIWU M HauOoJee XECTKUMHU SIBISIFOTCS IMIOCKHE pambl. Takas KOHCTPYKIIHS
NpPUMEHSIeTCS B MPUBOJAAX C peMEeHHBIMU mepemadamu (puc. 9.3, 9.5, 9.7).B npuBogax, rie aBurareib
COEIUHSETCS C OBICTPOXOAHBIM BaJOM pEAYKTOpa C TMOMOIIBI0 My(ThI Pa3HOCTh MO BBICOTE
PaCTIONIOXKEHHUS COCTUHSAEMBIX BaJIOB KOMIIEHCUPYIOT CTYNEHYaTOW KOHCTpyKuuen pamsl (puc. 9.4, 9.6,
9.8).

Jlns oGecrieueHrss TOYHOCTH COOPKM Ha YCTAaHOBOYHBIE TMOBEPXHOCTH pPaMbl HaBapHBAIOTCS
IUIATUKA W3 JIMCTOBOM CTalM TOMIMHOM 5...6 MM (10 20 MM st oOecriedeHHss COOCHOCTH BayiOB).
[ToBepxHOCTH MIATUKOBOOPAOATHIBAIOT (hpe3ePOBAHUEM.

bonee TouHble METOINYECKNE PEKOMEHJAINH C TPUIIOKEHUSAMH JUIsl pacCu€TOB IIPUBEJCHBI B
mutepatype :Epoxun M.H., Kazanues C.I1., Mensaukos O.M. Urnatkun 1.1O. Kypcosoe
POEKTHPOBaHUE JleTaneil MammH: yueObHoe nocodue. — M.: MOCX, 2018. — 164 c.

5. TpeOoBaHusi K 0)OPMIICHHIO KYPCOBBIX IIPOEKTOB

5.1 Ogopmiienne TekcroBoro matepuaia (I'OCT 7.0.11 — 2011)

1. KypcoBoil mNpoeKT M0JKEH OBbITh BBIIOJIHEH NEYaTHBIM CIOCOOOM C HCMOJIb30BaHUEM
KOMIIBIOTEpA U IPUHTEpPa Ha OJIHOM cTopoHe Oenoit Oymaru dopmata A 4 (210x297 mm).

2. Tlons: ¢ neBoit croponsl - 25 mMm; ¢ mpaBoii - 10 mM; B BepxHeii yactu - 20 MM; B HUXKHEH -
20 mm.

3. Tum mpudra: Times New Roman Cyr. [lIpudt ocHOBHOTO TeKCcTa: OOBIYHBIM, pasmep 14 mr.
HIpudt 3aronaoBKoB pasnenoB (TaB): MOMYKUPHBINA, pazmep 16 nr. Hpudr 3aroiaoBKoB moapasiesos:
nonyKUpHBIKA, pasmep 14 nt. LBer mpudTa momkeH ObITh YepHBIM. MEKCHMBOJIBHBIA HHTEpPBAT —
OOBIYHBIN. MEXCTPOUHBIM HHTEPBAI — MOMYTOPHBINA. AG3anHbli oTcTyn — 1,25 oM.
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4. CrpaHuupl JOKHBI OBITH NMPOHYMepoBaHbI. [lOpsSIKOBBII HOMEp CTaBUTCS B cepelMHe
BepxHero moJisi. IlepBoii crpaHuIeil cuuTaercs TUTYJIbHBIA JIUCT, HO HOMEp CTpPaHHUIIbl HA HEM HE
npocrasisercs. Penensus - crpanuna 2, 3atem 3 1 T.1.

5. I'maBbl MMEIOT CKBO3HYK) HYMepaluI0 B Ipefenax paboTel M 0003HAYAIOTCS apaObCKUMU
nudpamu. B KoHIle 3aro/10BKa TOYKAa He cTaBUTCA. Eciy 3aroioBoK COCTOUT U3 ABYX NMPEASIOKEHUH,
ux pa3nensioT Toukoil. [lepeHocsI €/10B B 3aro/10BKax He I0MYCKAKOTCS.

6. Homep moapasznena (maparpacda) BKIOYaeT HOMEpP paszena (TJaBbl) U IOPSIKOBBI HOMEpP
noapasnaena (maparpada), pasaeiaeHabie Toukou. [Ipumep — 1.1, 1.2 u T.4.

7. T'maBbl paboTHI 110 00BbEMY JOJKHBI OBITH MPONIOPLHOHANBHBIME. Kaxk1as rinaBa HaunHaeTCs C
HOBO# CTpaHUIIBL.

8. B pabore HeoOxoaumMo 4YETKO M JIOTUYHO H3JIaraThb CBOU MBICIH, CJeayeT u30eraTh
MOBTOPEHUM W OTCTYIUICHUII OT OCHOBHOM TeMbl. He cienyer 3arpoMoxgaTh TEKCT UIMHHBIMH
OnucaTeIbHBIMU MaTepUaTaMU.

9. Ha nocneaneii crpaHuile KypcoBOTO MPOEKTa CTABITCS JaTa OKOHYAHUS PabOTHI U MOJIUCH
aBTOpa.

10. 3akoHueHHYIO PabOTy CIEayeT MEePerIeCTH B MaIKYy.

Hanucannyro u oQopMIeHHYIO B COOTBETCTBHH C TpeOOBAaHUSMU KypCOBOWM MPOEKT
oOyuJaromuiicst peructpupyet Ha kadeape. Cpok perieH3upoBaHus — He Oosiee 7 THEH.

5.2 Ogopmienue cepliiok (I'OCTP 7.0.5)

[Ipy HamucaHuum KypcoOBOTO TMPOEKTa HEOOXOIMMO JlaBaTh KpaTKUE BHYTPUTEKCTOBBIC
oubnuorpaduueckue cceuiku. Eciu nenaercss cchlika HA UCTOYHHK B LIEJIOM, TO HEOOXOAMMO TOCHe
YIOMUHAHUSI aBTOpa WJIM aBTOPCKOTO KOJUIEKTHMBA, a TaKXKe IOCJIE MNPUBEIECHHOM IMTAThI PalOTHI,
yKa3aTh B KBaJpaTHBIX CKOOKaX HOMEp ATOr0 UCTOYHUKA B Oubnuorpadudeckom crucke. Hanpumep: I1o
mHeHuto Ban IllTpaanena, cymiecTByloT mo KpaliHell Mepe TpU cilyyasi, Korja OMOWHIUKALIMS
CTAHOBUTCS HE3aMeHUMOH [7].

JlomyckaeTcsi BHYTPUTEKCTOBYIO OHOIMOrpadruecKyro CChUIKY 3aKII04aTh B KPYTJble CKOOKH, C
yKa3aHHEM aBTOPOB U TojJa u3nanus oobekTa cchuiku. Hanpumep, (Uepaukos, Cokosios 2018).

Ecnu ccpimky mpUBOAST Ha KOHKPETHBIM (parMeHT TeKCcTa JOKYMEHTa, B HEW YyKa3bIBalOT
MOPSIKOBBIM HOMEP U CTPAHUIIBI, HA KOTOPBIX MOMEIIEH 00BEKT CChUIKU. CBECHUS pa3IeisioT 3alsiToil,
3aKirovas B KBajpatHele ckoOku. Hampumep, [10, c. 81]. Jlomyckaercs ompaBIaHHOE COKpallleHue
nuTaThl. B JaHHOM ciiydae mpomnyIeHHbIe CI0Ba 3aMEHSAI0TCS MHOTOTOYHEM.

5.3 Odopmienne wintocrpauuii (7OCT 2.105-95)

Ha Bce pucyHku B TEKCTE€ JOJKHBI OBITH JaHBI CCHUIKA. PUCYHKH MOJDKHBI pacrojiaraThCs
HEIMOCPEICTBEHHO IMOCJIE TEKCTa, B KOTOPOM OHHM YITOMUHAIOTCS BIIEPBBIC, HIIA HA CIEAYIOIICH CTpaHHUIIE.
Pucynku wymepyroTcs apaOckumMu mudpamu, TpU 3TOM HyMepalus CKBO3Has, HO JIOMyCKaeTcs
HYMEpPOBATh U B TIpe/eiax pasnena (riaBbl). B mocnenneM ciydae, HOMEp PUCYHKa COCTOUT M3 HOMEpa
paszena u mopsIKOBOTO HOMEpa WLTIOCTPALINH, pa3/ieJIeHHbIX TOUKoU (Hanpumep: Pucynok 1.1).

[Toanuce Kk pUCYHKY pacrojiaraeTcsi o HUM mocepeauHe cTpoku. CinoBo «PucyHok» mumiercs
MOJIHOCTBIO. B 3TOM cilydae moamuch JOJKHA BBIMISAETh Tak: PucyHok 2 - JKusHeHHble (hOpMbl
pacTeHui

Touka B KOHIIE HA3BaHUS HE CTABUTCA.

[Ipu ccpimkax Ha WITIOCTPAIMU CIIEIYET MHUCATh «... B COOTBETCTBHU C PHUC. 2» MPHU CKBO3HOU
HYMEpAINH U «... B COOTBETCTBHUH C pHUC. 1.2» Mpu HyMepaluu B Ipeiesax pasaena.

HesaBucumo ot Toro, kKakas npejcTaBieHa WUTFOCTPAIIUS - B BUAE CXEMBbI, Tpaduka, 1uarpaMmsl
- TIONNMUCH Bceraa naombkHa ObiTh «Pucynox». Ilogmucum tuma «Cxema 1.2», «umarp. 1.5» He
JTOTTY CKAIOTCA.

Cxewmsl, Tpaduku, auarpaMMbl (€Clii OHU HE BHECEHBI B TMPHJIOKEHHUS) JOJKHBI Pa3MEIIaThCs
cpa3dy TIOCJI€ CCBUIKM Ha HHX B TEKCTE KypcOBOH paboThl/mpoekTa. JlomyckaeTcss pa3menieHue
WUTIOCTPAIM  Yepe3 OMNpEeJCTICHHBIA TMPOMEXYTOK TEKCTa B TOM Cllydae, €CJId pa3MEIICHHE
WJUTFOCTPAIIMKM HETIOCPEACTBEHHO TOCTEe CChUIKM Ha HEE MPHUBEIET K pa3pblBy M IEPEHOCY €€ Ha
CJICYIOIIYIO CTPAHUILY.

Ecam B TekcTe MOKyMEHTa MMEETCs WILTIOCTpAIlUs, Ha KOTOPOW M300pa’keHbl COCTABHBIE YACTH
W3JIeTHs, TO Ha ATOW WIUTIOCTPAIUK JOJKHBI OBITh YKa3aHbI HOMEpa MO3HIINI dTUX COCTaBHBIX YacTeH B
npeaenax JaHHOW WJUTFOCTPAIMH, KOTOPBIE pacrojiaraloT B BO3PACTAOIIEM MOPSIKE, 32 UCKIIOUYCHUEM
MOBTOPSIFOITUXCSL TO3UIMH, a I JJIGKTPO- M PaTUOdIEMEHTOB - TIO3WIIMOHHBIE O0O3HAYCHMUS,
YCTaHOBJICHHBIC B CXE€MaXx JAHHOTO W3JIEIIHS.

HckmroueHne COCTaBISIOT AJIEKTPO- M PATUODIIEMEHTHI, SBIISIONINECS OpPTaHAMH PETYJIUPOBKHU
WJIM HACTPOUKH, JUTsI KOTOPBIX (KpOME HOMEpa MO3HUINH) JOTIOTHUTEIHHO YKA3bIBAIOT B MOAPUCYHOUHOM
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TEKCTe HA3HAYCHUE KAXKIOH PETyTUPOBKM M HACTPOHKH, MO3UIMOHHOE O0O03HAUYCHWE W HAIHMCH Ha
COOTBETCTBYIOIICH IJIAHKE WIIH TTAHEITH.

JlonmyckaeTcsi, mpu HEOOXOJWMOCTH, HOMEp, INPHCBOCHHBIH COCTABHOW YacTH W3JCIHsS Ha
WLTIOCTPAIIMH, COXPAHITh B IpeieiaX JOKyMEHTa.

JIssi cXeM pacIioIOKEeHHUsT 3JIEMEHTOB KOHCTPYKIMA W apXHTEKTYpHO-CTPOUTENIBHBIX YepTeken
3MaHUN (COOPYKEHHI) YKa3bIBAIOT MapKH 3JIEMEHTOB. [Ipu CChUIKE B TEKCTE Ha OT/ICIIBHBIC AJIEMEHTHI
neraiei (OTBEpCTHS, Ma3bl, KAHABKU, OYPTHKHU U JIp.) UX 0003HAYAIOT MPOIMUCHBIMH OYKBaMHU PYCCKOTO
andasura.

5.4 O6mmue npaBuia npeacrasiaenus popmya (I'OCT 2.105-95)

dopmyibl T0KHBI OBITH OopMiIeHBI B peaakTope dopmyn Equation Editor u BcTaBieHsl B
JOKYMEHT KaK OOBEKT.

Bonbmvie, amuHHBIE W TpoMO3aKHe (HOPMYIIBI, KOTOPbIE HMMEIOT B COCTaBE 3HAKU CYMMBI,
npou3BeaeHus, auddepeHInpoOBaHus, MHTETPUPOBAHUS, Pa3MENIAIOT Ha OTIENBHBIX CTPOKaX. ITO
KacaeTcsl TAaKXKe M BCeX HyMepyeMbIX Gopmyit. it SKOHOMUHM MecTa HECKOJIBKO KOPOTKUX OJJHOTHITHBIX
(GopMyI1, OT/IEICHHBIX OT TEKCTa, MOXHO I10/IaTh B OJHOM CTPOKE, a HE OJHY o] ojHO. Hebombime u
HECIIOKHBIE (POPMYJIbI, KOTOPbIE HE MMEIOT CAMOCTOSTEIBLHOI'O 3HAYCHHs, BIUCHIBAIOT BHYTPHU CTPOK
TEKCTA.

OObscHeHHE 3HAUEHUNl CHUMBOJIOB U  YHCIOBBIX KOX(P(QUIMEHTOB HYXHO IOAaBaTh
HETOCPEACTBEHHO 0T (POPMYJIOi B TOW MOCIIEOBATEIBHOCTH, B KOTOPOW OHU MPHUBEICHBI B (OpMyJIC.
3HaueHue KaxJI0ro CUMBOJA M YUCIOBOrO kod(dduiMenTa HyXHO MoJIaBaTh ¢ HOBOU cTpoku. IlepByro
CTPOKY OOBSICHEHHUS] HAYMHAIOT CO CJIOBA «TJe» 0e3 TBOCTOYHS.

VYpaBHenust 1 GopMyIibl HYKHO BBIICNIATH U3 TEKCTa CBOOOJHBIMH CTpOKaMu. Brbllie u Huxke
Kax10i (OpMyJIbI HYXKHO OCTaBHTh HE MEHbBINE OJHOH CBOOOJHON cTpoku. Ecnm ypaBHeHue He
BMEIIIAETCSI B OJIHY CTPOKY, €r0 CIIEAYET MEPEHECTH TOCIIe 3HAKa PABEHCTBA (=), MJIH MOCIIE 3HAKOB ILTHC
(+), munyC (-), YMHOXXEHHE.

HywmepoBath ciemyer jiuiib Te GOpMyIibl, Ha KOTOPBIC €CTh CChUIKA B CIICIYIOMIEM TEKCTE.

[TopsiakoBBIE HOMEpa TIOMEYaT apabCKUMU U(paMu B KPYTIIBIX CKOOKaX OKOJIO MPAaBOTO IMOJIs
CTpaHHIBI 0e3 Touek oT ¢opMmyibl K ee Homepy. DopMylbl JODKHBI HYMEpOBAThCS CKBO3HOM
HyMepanueil apaOCKkumMu 1uppaMu, KOTOPbIE 3alMCHIBAIOT HAa ypOBHE (OPMYJIbI CIIpaBa B KPYTIIBIX
ckobOkax. Jlomyckaercs Hymeparusi GpopMyn B mpeenax pasiena. B stom ciaydae Homep GOpMyIibI
COCTOHMT U3 HOMEpa pa3fiesia U MOPsSIKOBOTO HoMepa (popMyIibl, pa3iereHHbIX Toukoi (Hampumep, 4.2).
Howmep, koTopslii He BMemaeTcst B CTpoke ¢ hopmyioi, nepeHocsT Hike Gopmynbl. Homep dopmyiibr
pu ee TIepeHeCeHNH BMEIIAa0T Ha YpOoBHE nocneaHeit ctpoku. Ecnu ¢popmyna B3siTa B paMKy, TO HOMEP
Takol (OpMyJbl 3aMUCBHIBAIOT CHApY)XH pPAMKH C TMPaBOl CTOPOHBI HAMPOTHUB OCHOBHOM CTPOKHU
dbopmynel. Homep dhopmynbi-apoOu moiatoT Ha YPOBHE OCHOBHOM TOPU30HTATBHON YePTOUYKU (HOPMYIIBIL.

Homep rpynmel ¢opmyi, pa3MeIeHHBIX Ha OTAENBHBIX CTPOKaX U OOBbEIUHEHHBIX (UTYPHOU
CKOOKOI, MTOMEIIaeTcs CIpaBa OT OCTPUs MMapaHTe3a, KOTOPOe HAXOAUTCS B CeperHe TPYIIbI (OpMYIT U
HaIpPaBJIEHO B CTOPOHY HOMeEpa.

OO1iee mpaBUIIO MYHKTYalluu B TeKcTe ¢ popmynamu Takoe: Gpopmylia BXOIUT B MPEATIOKEHUE
KaK €ro paBHOIPaBHBIN 31eMeHT. [Io3ToMy B KOHIIE GOPMYIT U B TEKCTE MEepea HUMH 3HAKU NMPETHHAHUS
CTaBSIT B COOTBETCTBHH C MTPABHJIaMU MTyHKTYaIlUH.

HlBoeroure mepen (OpPMYNIOH CTaBAT JIMIIbL B CIyYasx, MPEIyCMOTPSHHBIX MPaBHIIAMHU
MyHKTYalluu: a) B TeKcTe nepes Gopmynoi o0olIiaromiee cioBo; 0) 3Toro Tpedyer MocTpoeHUE TEKCTa,
KOTOPBIN MPEANIECTBYET (hopMyJIe.

3HaKaMU TMpenuHaHusS Mexay ¢GopMylaMu, KOTOpble MIYT OJHA TOJ OJHOW M HE OT/EICHBI
TEKCTOM, MOTYT OBITh 3amsATasi HiIM TOYKA C 3alsATOH HEMOCPEJICTBEHHO 3a POPMYJION K €€ HOMEpY.

IIpumep: Bnaxuocts nouBsl W B % BeIuncisieTcs o popmyie:

W — (my—mg)x 100, 4.2)

(mg—m)
YIS
m1, - Macca BIIAXKHOM ITOYBEI CO CTAKAHYUKOM, T

Mo - Macca BBICYIIEHHOU MOYBBI CO CTAKAHUYUKOM, T;

m - Macca CTakaH4uKa, T.

[Ipu ccbuike Ha QopMmylly B TEKCTE €€ HOMEp CTaBsT B KPYIJbIX ckoOkax. Hanpumep: W3
dbopmysl (4.2) ciemyer...
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5.5 Odopmaenne Tadmaun (1’'OCT 2.105-95)

Ha Bce Tabnmubl B TEKCTe JOJDKHBI OBITh CCBUIKM. Tabiuma [OJbKHA pacrolaraThCs
HETOCPEACTBEHHO MOCTIE TEKCTa, B KOTOPOM OHA YIIOMUHAETCS BIIEPBBIC, HIIU HA CIEAYIOUICH CTpaHHIIC.

Bce Tabnuubl HymepyroTcs (Hymepanusi CKBO3Has, JIMOO B MpeAesax paslena — B IOCIEIHEM
cillyuae HOMEp TaOJNMIBI COCTOMT M3 HOMEpa pasjelia W MOPSAKOBOTO HOMEpa BHYTpPH pasjena,
pa3feneHHbIX TOYKOM (Hanpumep: Tabmuua 1.2). Tabmuipl Kaxaoro MNPUIOKEHUS 0003HAYAIOT
OTJEeNbHON HyMepaluend apaOCKuMu IudpamMu ¢ qo0aBieHHeM 0003HAYeHUs MPHIOKEHUs (Hanpumep:
[Tpunoxenune 2, Tadm. 2).

Haspanme Tabmuibl cieayeT moMeniath Haj TaOmuIei cieBa, 06e3 a03alHOTO OTCTyMa B OAHY
CTPOKY C ee HoMmepoM dYepe3 tupe (Hanpumep: Tabnwma 3 — AKKyMyJSIusi yriepoaa B MPOTYKIIUU
arpoueHo3oB 3a 1981-2015 rr.).

[Tpu mepeHoce TaOMUIBI HA CIEAYIOIIYI0 CTPAHUILy HA3BaHUE MOMELIAIOT TOJBKO Hal MEpBOM
yacteio. Han npyrumu yactsamu Takke cieBa nuinyT ciioBo «lIpomomkxenue» nmmm «OKOHUaHUE» U
yKa3bIBaloT HOMep Tabmuipl (Hanmpumep: [Ipomomkenre Taduis! 3).

Tabnuiel, 3aHUMAIONIME CTPAHUILy U OoJiee, OOBIYHO MOMEMIAIOT B MpuiioxkeHue. Tabmuiy c
OOJIBIINM KOJIMYECTBOM CTOJIOIIOB JIOMyCKAaeTCs pa3Meniatb B anbOOMHOHM opueHTanuu. B Tabnmie
JIOTIyCKaeTCsl IPUMEHATh pa3mep mpudra 12, unrepsai 1,0.

3aroJOoBKH CTOJIOIIOB M CTPOK TaOJHUIIBI CIEAYET MUCATh C MPOMUCHON OYKBHI B €IMHCTBEHHOM
Yrcie, a MOJ3aroJOBKU CTOJIOIOB — CO CTPOYHOM OYKBBI, €CITM OHU COCTABIISIIOT OJTHO IMPEIIOKEHHUE C
3arojIOBKOM, WJIM C TPOMUCHON OYyKBBI, €CIIM OHM HMMEIOT CaMOCTOSATENbHOE 3HaueHWe. B KoHIe
3aroJI0BKOB U ITO/3aroJIOBKOB CTOJIOIOB M CTPOK TOYKH HE CTaBST.

Pazgensth 3arosloBKM M TMOJ3aroJOBKM OOKOBBIX CTOJIOIIOB JUArOHAJbHBIMU JIMHUSIMHA HE
JIOITyCKaeTCsl. 3aroJIOBKU CTOJIOOB, KaK MPaBUIIO, 3aMCHIBAIOT MMAPAJUIEIBHO CTPOKAM TaOIUIIBI, HO TIPU
HEOOXOIMMOCTH JIOITYCKAETCsl MX MEPIEHINKYISIPHOE PACTIONOKECHHUE.

l'opu3oHTaNbHBIE U BEPTUKAIBHBIC JTHHUH, Pa3TPAaHUYHUBAIONINE CTPOKH TAOJMUIIBI, JIOITYCKAETCs
HE MPOBOJIUTH, €CIIM MX OTCYTCTBHE HE 3aTPyAHSET MOJIb30BaHUE Tabiumeld. Ho 3aronoBok cTosn6oB u
CTPOK TaOJIUIIBI JOJDKHBI OBITH OTJEIICHBI JIMHUEH OT OCTAIbHON YacTh TaOIHIIB.

[Tpu 3ammcTBOBaHMH TaOJIMII U3 KAKOTO-THMOO MCTOYHHKA, IMOCIEe Hee 0(OpMIIIETCS CHOCKAa Ha
HCTOYHHUK B COOTBETCTBUH C TPEOOBAHMAMH K OOPMIICHHIO CHOCOK.

Ilpumep:

Tabnuua 3 — AKKyMyJIsiHst yriaepo/ia B IPOAYKIKH arporeHo30B 3a 1981-2019 rr., teic. T C-rog™

JlannmadgTHO-KITMMaTHYECKas 30Ha ra ANP BNP NPP
1 2 3 4 5
Jlecocrenn 42054 84,52 61,85 146,37
Crenb 150201 221,70 246,72 468,42
----------------------- -DA3PbI8 CMPAHUYbL-======~ -——-- mmmmmmmmen
[Tpogomxenue TabIUIBI 3
1 2 3 4 5
CyxocTtenb 52524 79,05 71,14 150,19
Hroro 244779 385,27 379,71 764,98

5.6 Odopmitenune oumdanorpaguyeckoro cnucka (I'OCT 7.1)
IIpumep opopMiIeHHUS CCBLIOK:

Knura yueOHUKOB M y4eOHBIX OCO0UIt
1. Epoxun M.H., Kazanues C.II. leranu mammuu: ydeOHoe mocobue. — ®I'BOY BO PTAVY-
MCXA nmenu K.A. Tumupszena, 2018. — 410 c.

Onucanne HOPMATUBHO-TEXHUYECKHX U TEXHHYECKHUX TOKYMEHTOB
2.T'OCT P 7.0.5-2008 «Cuctema cTaHAapTOB 110 HHPOpMALIUU, OUOITUOTEUHOMY U
u3narenbckomy neny. bubnuorpaduueckas cepuika. O6mmue TpeGoBaHUS U MPaBHUIIA.
JIEKTPOHHBIE pPecypchl
4. 3amuTa MNEepCOHAJIbHBIX JIaHHBIX IIOJIb30BaTeNe W  COTPYJHUKOB OHOIMOTEKH
[DnexTpoHHbIN pecypc]. — Pexxum mocryma: http://www.nbrkomi.ru. — 3arnaBue ¢ skpana. — ([ara
obpamenus: 14.04.2014).
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5.7 Odopmiienne rpaguuecKUX MATEpPHAJIOB

I'paduueckast 4acTh BBIMOIHIETCS HA OJHON CTOpOHE Oenol 4yepTExHOM OymMard B COOTBETCTBUU
¢ tpeboBanusimu ['OCT 2.301-68 dopmara Al (594x841). B 000CHOBaHHBIX CITydasiX ISl OTACIHHBIX
JMCTOB JIOMTYCKAETCsl MPUMEHEHHUE IPYTHX (POPMATOB.

TpeboBanust k opopmiieHHIO rpaduueckoit yacTu u3noxensl B ctangaprax ECK: TOCT 2.302-
68* «Macmrabe»; 'OCT 2.303-68* «Jluaum»; I'OCT 2.304-81* «lpudte», N'OCT 2.305-68**
«M300paxkeHust — BUJBI, pa3pesbl, ceueHusn» U T. A. OCHOBHAs HAJANUCh HA YEPTEKaX BBIMOIHSACTCS I10
I'OCT 2.104-68*. OdopmieHHst OCHOBHON HaAMUCH rpaduyecKoil YaCTH BBHIMOJIHSACTCS B COOTBETCTBHH
cI'OCT P 21.1101-2013 CIIAC.

Yeprexu JOIKHBL OBITH O(GOPMIICHBI B TOJHOM COOTBETCTBUM C TOCYAApPCTBEHHBIMU
crannapramu: «Exaunoit cucrembl koHcTpykTOopckoil nokymentauum» (ECKI); «Cuctemsl mpoeKkTHOM
nokymeHTtanuu uist ctpoutensctBay (CIIAC (I'OCT 21)) m npyrux HOpMaTHBHBIX JOKyMeHTOB. Ha
Ka)XX/IOM JINCTE TOHKMMHU JIMHUSIMH OTMEYaeTCs BHEIIHSS paMKa Mo pa3sMmepy ¢opmara JUcCTa, MpHUYeM
BJI0JIb KOPOTKOM CTOPOHBI CJIEBA OCTABJIAETCS IOJIE MIMPUHON 25 MM U1 HOJIIMBKY JHcTa. B mpaBom
HIDKHEM YTITy pacrojiaraeTcsi OCHOBHAsI IMOANUCH YCTAaHOBJIEHHOW (hOopMbl, mpuiioskeHue I

5.8 Odopmiienue npuiioxkenuii (I’'OCT 2.105-95)

Kaxxnoe mpunokeHue cieayer HauYMHATh ¢ HOBOW CTPaHUIIBI C YKa3aHUEM HaBEpXy MOCEpeauHe
cTpanulibl cioBa "[lpunoxenue" u ero odbo3nauenus. [Ipunoxenue T0KHO UMETh 3aT0JIOBOK, KOTOPHBIi
3aMKUCHIBAIOT CUMMETPUYHO OTHOCUTENILHO TEKCTa C IPONUCHON OYKBBI OTJICIBHON CTPOKOM.

[Tpunoxxenuss 0003HAYAIOT 3arjiaBHBIMM OyKBaMHU pycckoro andaBuTa, HaumHas ¢ A, 3a
uckmouennem OykB E, 3, U, O, Y, b, bl, b. Jlomyckaercs ucnonp3oBanue sl 0003HAYECHUS
npunoxkeHudd apabckux uudp. Ilocne cnoBa "llpunoxenue" cnegyer OykBa (wnu 1udpa),
0003HaYaroIIas ero Nocae10BaTeNbHOCTb.

[Ipunoxxkenus, kak npaBuwio, odhopmisitor Ha nuctax (opmara A4. Jlomyckaetrcss ohOpMIISTh
npuioeHus Ha auctax popmara A3, A2, Al mo 'OCT 2.301.

[IpunokeHus AOMKHBI UMETh OOIIYI0 C OCTAJIbHOM YacThIO JIOKYMEHTa CKBO3HYIO HyMEpaIluio
CTpaHHUIL.

5.9 TpeOoBaHuA K IMHIBHCTHYECKOMY 0(OpPMJIEHHIO KYPCOBOI0 MPOEKTa

KypcoBoii mpoekT 1oJKeH OBITh HalMCaH JIOTHYSCKU TOCIIEI0BATEIBHO, JIUTEPATYPHBIM SI3BIKOM.
[ToBTOpHOE yHoTpeOiieHue OAHOTO M TOTO K€ CIIOBA, €CIIM 3TO BO3MOXHO, gomyctumo depe3 50 — 100
cioB. He MODKHBI yrOTPeOIAThCS KaK M3JIHUINHE POCTPAHHBIC W CIOXKHO IMOCTPOCHHBIC TIPEIOKCHHSI,
TaK W YpPEe3MEPHO KpaTKWe JIAKOHWYHBIC (pa3bl, c1abo Mexay coO0OW CBS3aHHBIC, JOMYCKAOIINE
JTBOMHBIC TOJTKOBAHUS | T. JI.

[Ipy HamucaHWHM KypCOBOTO IMPOEKTa HE PEKOMEHIYETCS BECTH HM3JIOKEHHE OT TIEPBOTO JIUIA
eIMHCTBCHHOTO 4YHCIA: «s HaONIomamy», «s CUHTAIo», «II0 MOeMy MHEHWo» u T.1. KoppekTHee
UCTIOJIB30BaTh MECTOMMEHHE «MbI». JlomycKkaioTcsi 00OpOTHI C COXpaHEHHEM IIepBOTO  JIMIA
MHO>KECTBEHHOTO YHCJIa, B KOTOPBIX HCKIIFOUAETCS MECTOMMEHHE «MBD», TO €CTh (pa3bl CTPOSTCS C
YIOTPeOJICHNEM CIIOB «HAOI0JaeM», «yCTaHABIMBAEM», «UMeeM». MOKHO HCIOJIB30BATh BBIPAKECHHS
«HA HAIl B3MJS», 0 HAIIEMY MHEHHIO», OJHAKO NPEINOYTHTENbHEE BBIPAXKATh Ty YK€ MBICIH B
6e3nuuHoi popme

[Ipu HamMcaHWUU KypCOBOTO MPOEKTa HEOOXOIUMO IOJIB30BATHCS S3BIKOM HAYYHOTO M3JI0KCHUS.
31mech MOTYT OBITh UCIIOJIE30BAHKI CIICAYIONIUE CIIOBA M BRIPAYKEHUS:

. JUTS YKa3aHHsI Ha TIOCIIEI0BATEIbHOCT PA3BUTHS MBICIIA U BPEMEHHYIO COOTHECCHHOCTH:

— npesicoe 8ce2o, CHA4ad, 8 Nepeyio ouepeosb,

- 80 — NEPBLIX, 60 — BMOPLIX U M. 0.,

— 3amem, Oanee, 8 3aKIOUeHUe, UMAK, HAKOHelY,

— 00 cux nop, pamee, 8 NPeObLOYWUX UCCTEO0BAHUAX, 00 HACMOAUIE20 BPEMEHU;

- 8 NOCHIeOHUE 200bl, OeCAMUICIUSL,

. JUTSL COTIOCTABJICHUS M IIPOTUBOIIOCTABIICHUS:

- 00HAKO, 8 MO 8peMsl KaK, mem He MeHee, HO, 6Mecme C meM,

- KaK..., maK u...;

— C 0OHOU CMOPOHDL ..., ¢ OPY20ll CMOPOHDBL, He MOBKO..., HO U,

- N0 CPABHEHUI, 8 OMaUYUe, 8 NPOMUBONOIONHCHOCIL,

. JUTS YKa3aHHsI Ha CJICJICTBUE, TPUIHMHHOCTD:

- MAaxKum 00pazom, cied08amenbHoO, UMAK, 8 C6A3U C IMUM,

— omciooda credyem, NOHAMHO, SACHO,

- 9MO N0360J5em cOellamb 8bl800, 3aKNI0UeHUe;
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- ceudemenbcmayent, 2080punt, 0aen 803MOHNCHOCHLb,

- 8 pe3yibmame;

] JUTSL TOTIOJTHCHHS ¥ YTOYHCHHUS:

- HOMUMO 9M020, KPOMe Mo20, maKice u, Hapsioy C..., 8 HACMHOCMIL,

— 2NIABHBIM 00PA30M, 0COOEHHO, UMEHHO,

] JUTSL WJUTFOCTPAIIUU CKa3aHHOTO:

- Hanpumep, max,

- HPOUNTIOCMPUPYEM CKA3AHHOEe CLeOVIOWUM NPUMEPOM, NPUBLOeM Npumep;

- nOOMEepPIHCOeHUEM Gblule CKA3AHHO20 AGIAEMC I,

] JUTSL CCBUTKM Ha TIPEJIbIIYINNE BEICKa3bIBAaHUS, MHCHHUS, UCCIICIOBAHHS U T.JI.:

- ObLIO YCMAHOBNIEHO, PACCMOMPEHO, BbISGLEHO, NPOAHATUZUPOBAHO,

- KaK 2080PULOCH, OMMEYAIOCh, NOOYEPKUBALOC,

— AHANO2UYHDIU, NOOOOHDIU, UOCHMUYHBLI AHATU3, PE3YAbIMAMm;

— no mHernuto X, kak ommeuaem X, coenacro meopuu X;

] JUTSL BBEJICHUSI HOBOM MH(pOpMAITUH:

- paccmompum credyiowue Cyuau, OONOJIHUMENbHbLE NPUMEPbL;

— nepetioem K paccmMompeHuro, AHaiu3sy, ONUCAHUIO,

- ocmanosumcst bonee 0emaivho Hd...;

— CEOVIOWUM BONPOCOM SL8NACMCAL...

— ewe OOHUM BANCHEUWUM ACNEKMOM U3YYAeMOll NPOOTIeMbl SGIAEMCAL...,;

] JUTSL BBIPQKEHUS JIOTHYECKUX CBS3CH MEXY YaCTSIMH BBICKA3bIBAHUS:

— KaK NOKAa3all AHAIU3, KaK Oblo CKA3AHO éblie;

— HA OCHOBAHUU NOJYHEHHbIX OAHHBIX,

- nposedeHHoe UCCAe008aHUe NO3BOJISEN COelamb 8blE00;

— pe3roMupyst CKa3aHHoe;

— OoanvHeuuue nepcnekmuebl UCCie008aHUsl CEI3AHbL C....

[MTucbmeHHass peub TpeOyeT UCIONIB30BAHUSI B TEKCTE OOJBIIOTO YHUCIA Pa3BEPHYTHIX
PEUIOKEHHUH, BKIIIOYAIOIINX HPUIATOYHBIC MPEUIOKEHHUS, IPUYACTHBIC U JIeeIPUYacTHbIC 000pOTHL. B
CBSI3U C 3TUM YacTO YHOTPEOJISIOTCSI COCTABHBIC MTOTYMHUTEIBHBIC COIO3bI M KITUIIIE:

— NOCKOIbKY, 61a200aps MOMY 4mo, 8 COOMBEMCmMEUU C...,

— 68 653U, 8 pe3yabmame;

- npu YCiosuu, 4mo, HeCMOmMpsi Hd...,

— Hapsoy c..., 6 meueHue, 8 xo0e, no mepe.

HeoOxoaumo ornpenennTs OCHOBHBIE MIOHSATHUS [0 TEME HCCIEAOBaHUS, YTOOBI UCIIONh30BAaHUE HX
B TEKCTE KYpCOBOT'O MpPOEKTa OBLJIO OJHO3HAYHBIM. DTO O3HAuUaeT: TO WM MHOE TOHATHE, KOTOPOe
pa3HbIMH yUYEHBIMH MOXKET TPaKTOBAThCS IMO-Pa3HOMY, JOKHO BO BCEM TEKCTE JaHHOM paboThl OT
Havajga J0 KOHIIAa HMMETh IIUIIb OJHO, YETKO OMNpeAeNieHHOE aBTOPOM KYpPCOBOW pabOThI/POEKTa
3HAUYEHHE.

B kypcoBoM mpoekTe MOKHO OBITh COONIOACHO €IWHCTBO CTWIISI H3JIOKEHHUs, oOecreueHa
opdorpaduyeckasi, CHHTaKCHYECKass M CTUIUCTHYECKas TPAMOTHOCTb B COOTBETCTBHH C HOpPMaMH
COBPEMEHHOTO PYCCKOTO SI3bIKA.

6. [Topsigok 321U THI KYPCOBOI'0 NMPOEKTA

OTBETCTBEHHOCTh 32 OPTaHU3AIMIO U MPOBEJICHUE 3alUTHl KYPCOBOTO MPOEKTa BO3JaraeTcs Ha
3aBeayroniero kadeapoil U pyKOBOAUTENS BBIMOJIHEHHUS] KYpCOBOTO MPOEKTa. 3aBeayroluil kadempoit
dbopMUpyeT cOCTaB KOMHCCHU TIO 3alIUTE KYPCOBBIX MPOEKTOB, YTBEPKICHHBIA MPOTOKOJIOM 3aceAaHMUsI
kadenpsl. PykoBonutens nHpopMupyeT 00y4arommxcs O JAHE U MECTe MPOBEACHUS 3aIIUTHI KyPCOBBIX
MPOEKTOB, OOecreynBaeT paboTy KOMHCCUU HEOOXOAMMBIM OOOPYIOBAaHHEM, MPOBEPSIET COOTBETCTBHE
TEM TPEJCTABICHHBIX KYPCOBBIX MPOEKTOB MPUMEPHON TEeMaTHKe, TOTOBUT K 3aCEIaHUI0 KOMHUCCUU
9K3aMEHAIIMOHHYIO BEIOMOCTh C BKJIIOYEHHEM B HEE€ TEM KYpPCOBBIX MPOEKTOB OOYYAIONIMXCS, JaeT
KpaTKy0 MHPOPMAIHIO O MOPSAIKE MPOBEICHUS 3aIUTHI KypCOBBIX MPOEKTOB, 00001aeT nH(OpMaIIHio
00 UTOrax MPOBEACHUS 3alUThI KyPCOBBIX MPOSKTOB Ha 3acelaHue Kadeaphl.

K 3ammre MOryT OBITH IPEICTaBICHBI TOJIBKO PaOOThI, KOTOPHIC IMOIYYHIN IOJOKUTCIBLHYIO
peuensuto. He 3auréHHas pabGora JIo/DKHA OBITH J0pabOTaHa B COOTBETCTBHHM C 3aMEUYaHUSIMH
PYKOBOJIUTENSI B yCTAHOBJICHHBIE CPOKH U CJlaHA HA TPOBEPKY MOBTOPHO.

3amuTa KypcoBBIX MPOEKTOB MPOBOIUTCS Hadalla SK3aMEHAIMOHHON CeCCHU. 3alluTa KypcoBOTO
MPOEKTa BKIIIOYALT:

- KpaTkoe COOOIIEHHE aBTOpa MPOAOKUTEIHHOCTBIO 5-7 MHUHYT 00 aKTyaldbHOCTH DPalOTHI,
HENSIX, 00BEKTE UCCIIEIOBAHUS, PE3yJIbTaTaX U PEKOMEHAAIMIX IO COBEPIICHCTBOBAHUIO JIEATEIHHOCTH
AHATM3UPYEMOU OpTaHU3AIMH B paMKax TeMbI HCCIIEI0BAHUS;
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- BOIIPOCHI K aBTOPY paOOThI U OTBETHI HA HUX;

- OT3BIB PYKOBOJUTEIIS.

3amuTa KypcOBOIO MPOEKTa IPOU3BOAMTCA IyONUYHO (B MHPUCYTCTBHU OOYyYaroIIuXxcs,
3AIIUIIAIOINX IIPOSKTHI B 3TOT JICHb) WICHAM KOMUCCHH.

Ecnu npu nposepke KypcoBOro NpOeKTa MM 3aIUTE BBIICHUTCS, YTO O0yUaroIIUNCs He sABIseTCs
ee aBTOpOM, TO 3amMTa mpekpamaercs. OOyuwaromuiics OyneT o0s3aH HamucaTtb KypCOBYIO
paboOTy/TIPOEKT 1O IPYTOH TEMe.

IIpu ouieHKE KypCOBOIO MPOEKTA YUUTHIBAECTCS:

- CTENEeHb CaMOCTOSITEIbHOCTH BBIIIOJHEHUS PaOOTHI;

- aKTyaJIbHOCTh 1 HOBHM3HA Pa0OTHI;

- CII0)KHOCTb U IITyOMHA pa3pabOTKH TEMbI;

- 3HaHUE COBPEMEHHBIX [IOJIXOZ0B Ha UCCIIEAYEMYIO ITPobIeMy;

- HCIOJIb30BAHUE MEPUOAUUYECKUX U3JAHUH 110 TEME;

- KauecTBO 0(hOPMIICHUS;

- YETKOCTb M3JI0’KEHHs JOKJIa1a Ha 3allUTe;

- IPaBUIILHOCTh OTBETOB HA BOIIPOCHI.

B cooTBeTcTBUY C yCTaHOBICHHBIMU ITPaBUJIaMH KypCOBOM MPOEKT OLIEHUBAETCS M0 CIIEAYIOLIEH
HIKase:

- Ha "OTJIMYHO" olLleHUBaeTcsl paboTa, B KOTOPOM KypCOBOI IMPOEKT BBIIOJHEH B COOTBETCTBUU C
YTBEP>KJICHHBIM IUIAHOM; pacueThl, YePTEkKH BBIITOJHEHB! TOYHO U BepHO. CTYIEHTOM CPOPMYIHPOBAHBI
COOCTBEHHBIE apryMEHTHPOBAHHbIE BBIBOJBI 10 TeMe KypcoBoro mpoekta. CTyaeHT Biajeer
CHeLMaTbHOM TEepPMUHOJOIMEW; CTUIMCTUYECKME M TIpaMMaTHYECKHE OIIMOKM  OTCYTCTBYIOT.
Odopmiienne KypcoBoil paboOThl COOTBETCTBYET NpeAbsABIseMbIM TpeOoBaHusM. [Ipu Hamucanuu u
3alIUTe KYpcOBOM  paboOThl  CTYIAEHTOM IPOJEMOHCTPUPOBAH BBICOKMH  ypOBEHb  pa3BUTHS
npoeCCHOHATIBHBIX KOMIIETEHLIUH, TEOPETUYECKUX 3HAHMM M HaJuuue IPAKTHUYECKUX HABBIKOB.
Yeprexu BbOAHEHBI B cooTBeTcTBUU ¢ 'OCTamu. [Ipu 3amute KypcoBoil paboThl CTYIEHT OTBEUYaeT
Ha BOIIPOCHI.

- Ha "Xopowo" oueHuBaercs pabora, B KoTopoil KypcoBoil MpoeKT BBIMOIHEH B COOTBETCTBUU C
YTBEP)KJICHHBIM IJIAHOM; DPACYEThl, YEPTEKU BBINOJIHEHBl C HETOYHOCTSAMHU. MMmerorcs 3amedaHus K
oopmieHno KypcoBoro npoekra. CTyJeHT BiaJeeT CleluanbHoi TepMuHoioruei. [Ipun Hanucanuu u
3alIUTe KYpCOBOM  pabOThl  CTyEHTOM IPOJEMOHCTPUPOBAH CpPEIHMHA  YpPOBEHb  pa3BUTHA
npoeCCHOHATIBHBIX KOMIETEHIMH, Haluuie TEOPeTHUECKUX 3HAHUM M JOCTATOUHBIX MPAKTHUECKUX
HaBbIKOB. UepTexku BboaHEeHbI B cooTBeTcTBUU ¢ [[OCTamu. IIpu 3amute KypcoBoi pabOThl CTYJIEHT
BJIaJIEET MaTEpUAJIOM, HO OTBEUAET HE HA BCE MIOCTABIECHHBIE BOIIPOCHI.

- Ha "yI0BJIETBOPHUTEIbHO" OlLleHUBaeTcs paboTra, B KOTOpoi KypcoBOil MpOEKT BHIMOIHEH B
COOTBETCTBUM C YTBEP)KJICHHBIM IJIAHOM; PacyeThl, YEPTEXKH BBIIOJHEHHI ¢ omuOkamMu. CTyJIEeHTOM He
c/ielaHbl COOCTBEHHBIE BBIBOJBI MO TE€ME KYpPCOBOTO IpoekTa. ['pyOble HempocTaTku B O(OpMICHUU
KypcoBoi  paboThl; crnaboe BiaJeHHE  CHEIUaTbHOM  TEPMMHOJIOTHEH; CTHJIMCTHYECKUE U
rpammarundeckue omMOku. Ilpu 3amuTe KypcoBoit paOOThI, UCTIBITBIBAN 3aTPyIHEHHs MPU OTBETax Ha
BOIIPOCBI.

- Ha "HeyI0BJIETBOPHUTEIbHO" OlleHUBaeTCs paboTa, B KoTopoil KypcoBoi mpoeKT BBHIMOIHEH B
COOTBETCTBUU C YTBEP)KIEHHBIM IUIAHOM; HE PACKpBITO COJAEP)KAHHE Ka)XI0Tr0 BOIPOCA; AOIYCTHI
rpy0ee ommoOKu B pacueTax, yepTexax. CTy/IeHTOM He cZeslaHbl BBIBOJIBI 110 TEME KYpPCOBOTO MPOEKTA.
I'pyOble HepocTaTku B 0opMIIeHHMH KypcoBoil paboThl. Ha 3ammre KypcoBoil paboThl CTYAEHT MOKa3all
MOBEPXHOCTHBIE 3HAHUS 110 TEME, HEMPABUIILHO OTBEYAJ Ha BOIIPOCHI.

ITo uToram 3amuThl 32 KypCOBOM MPOEKT BBICTABISAETCS OLIEHKA Ha TUTYJbHBIM JHCT paboOTHI, B
9K3aMEHAIIMOHHYIO BEIOMOCTb U 3a4E€THYIO KHIKKY 00YYaroerocs.

7. YueOHO-MeTOAMYeCcKOe U MH(OPMAIlHOHHOE o0ecredyeHHne QU CIUIITHHbI
7.1 OcHoBHasi IUTEpPaTypa

1. Epoxun M.H., Kazanues C.I1. [letanu mamun: yueOHuk. — ®I'bOY BO PI'AY-MCXA umenu
K.A. Tumupszena, 2018. - 410 c.

2. Epoxun M.H., Kazanne C.I1. /letrayim MammH ¥ OCHOBBI KOHCTpyHpOBaHHs: ydeOHWK /M.H.
Epoxun, C.II. Kazanues, A.B. Kapn u np.; nox pen. M.H. Epoxuna. — 2-e uzf., nepepab. u j1om. —
M.:KomocC, 2011. - 512 c.
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3. [Toapemuo-TpancnoptHbie Mamuubl: yueOHuk / M.H. Epoxun, C.II. Kazanues, W.IO.
Urnatkun u ap.; nox pea. M.H. Epoxuna. — Mocksa: At [Iu Ap Menua, 2022. — 456 ¢. ISBN 978-5-
4497-1668-2. — TekcT: 31MeKTpOHHBIN // DnekTpoHHO-OMOMHOoTeuHas cucrema PIAY-MCXA umenn
K.A. Tumupszea. —URL.: http://elib.timacad.ru/dl/full/S18082022PodTrMash.pdf/info;

1. Epoxun M.H. [lonsemuo-tpancnoprasie mammu/ M.H. Epoxun. M.: KomocC, 2010. — 336 c.

2. AnekcannpoB ML.IL. I'py3ononbemubie mammnabl/ M.I1. AnekcannpoB. — M:. Breicmas mikona,
Wzp-Bo MI'TY um. H.D. baymana, 2000. — 552 c.

3. "Bano M.H., ®unorenoB B.A. «/leramu mammn» — M.:Beicmas mkoia 2003.

4. ATiac KOHCTPYKIMH y370B M Aetaneil MammH: Yuebnoe nocobue / O.I1. JlenukoB 2-e u3n.,
nepepad. u gon. — M.:M3gatensctBo MI'TY um.H.D. baymana, 2009. — 399 c.

o. 3anbpko, H. I'. BezonacHocTs xu3HenesTenbHocTy : yueonuk / H. I'. 3anbko, K. P.
MamnasH, O. H. Pycak. — 17-e u3zn., crep. — Canxkr-IletepOypr : Jlans, 2017. — 704 ¢. — ISBN 978-5-
8114-0284-7. — TexkcT : aneKTpoHHBbIH // JIaHb : anekTpoHHO-0nOMoTeynas cucrema. — URL:
https://e.lanbook.com/book/92617 (nara obpamenus: 14.12.2021). — Pexxum goctyna: 1jist aBTOpH3.
II0JIB30BAaTENEH.

7.3 MeTonnyeckne yKa3aHus, peKOMEHIAlUH U IPyrue MaTepUuajibl K 3aHATHAM

1. Urnatkun W.JO., ['eomerpuueckne M CUJIOBBIE MapaMeTphl IMIMHAPUYECKHX 3yO0daThIX
nepenad MPHUBOJOB CTAIlMOHAPHBIX CEIIbCKOXO3SMCTBEHHBIX MAIIUH: MEeTOJWYecKHe PEKOMEHIAINH/
N.10. Urnatkun, ®I'BOY BO PI'AY-MCXA umenu K.A. Tumupsizena, 2016. 21 c.

2. Urnatkua W.1O., byraes A.M. TexHOJIOTHS TPOCKTHPOBAHHS BaJIOB PEAYKTOPOB OOIIETro
HazHayeHus: YueOHo-meroauueckoe mocobue / W.FHO. Urnatkun, A.M. byraes. M.: ®I'BHY
«Pocundopmarporex», 2017. 25 c.

3. Epoxun M.H., Kazannes C.I1. [leranu mMammn: cOOPHUK KOHTPOJIBHBIX TECTOB M 3a4a4. — M.:
OI'BOY BIIO MI'AY, 2014. - 90 c.

8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHKANNOHHOI ceTH « UHTEepHET,
HEeO0XOAUMBIX /1JI51 OCBOEHMS IH CIUTIIUHBI

1. Yuebno-meroanyeckuii moprain https://portal.timacad.ru (omxpwimeiii docmyn).

2. Y4yeOHo-MeTonuueckuii mopTan https://sdo.timacad.ru (omxpuimuiii docmyn,).

9. Hepeqeﬂb NMporpaMMHoOro odecrneyeHus u HH(l)OpMaIII/IOHHI)IX CIIPaBOYHBIX CUCTEM

[TepedyeHp TpOrpaMMHOTO 00eCTIeYeHHs Tabnuia 13
HaumeHnoBanue
Ne . HaumeHnoBaHue Tun Tox
n/n pasjiena y4e6Hoi MPOrpaMMmsblI MPOrpamMmbl ABTOp pa3paéoTku
JMCHMILIHHBI (MOTYJINA)
1 Bce paznernsr quCIUIUIAHBL Microsoft Word TekcToBBIN pegakTop Microsoft 2018
2 | Bce pa3aens! AUCIMILIHHBI Kowmmac — 3D-V16 [ Obyuaromas ACKOH 2016
3 [Bce pa3aensl AUCHUILIMHBI PowerPoint OOGyuaronias Microsoft 2018
4 | Bce pa3aenbl JUCLMIIIMHEL Microsoft Excel  |Penmakrop Tabuuiy Microsoft 2018
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http://elib.timacad.ru/dl/full/S18082022PodTrMash.pdf/info
https://portal.timacad.ru/
https://sdo.timacad.ru/
https://ru.wikipedia.org/wiki/Microsoft_PowerPoint

IIpuno:kenue A
IIpuMep oopMiIeHHS TUTYJIbHOIO JIUCTA KYPCOBOI'0 IPOEKTA

MUHUCTEPCTBO CEJIbLCKOI'O XO3CTBA POCCUVCKON ®EJIEPALIUU
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE
. . BBICHIEI'O OBPA3OBAHUA
«POCCUUCKHNU I'OCYJAPCTBEHHBIN ATPAPHBIU YHUBEPCHUTET —
MCXA umenn K.A. TUMUPSA3EBA»
(®T'BOY BO Pr'AY - MCXA umenn K.A. Tumupsizena)

noAnrucCh

noAnucCh

noAnucCh

HWuctutyT Mexanuku u sHepretuku numenu B.I1. I'opskuna
Kadenpa «ComnpoTuBienne MaTepruanoB 1 €Tl MAIAH

JETAJIN MAIINH 1 OCHOBBI KOHCTPYHNPOBAHUA

KYPCOBOM ITPOEKT
Ha TeMy: o
«[TPOEKTUPOBAHUE ITPIBOJIA K IEHTOYUHOMY KOHBEUEPY»

Brimonann
0o0y4aromuics ... Kypea...rpyIsl
dUO

Hata peructpanuu KII
Ha Kadeape
JlomyeH (a) K 3amuTe
PyxoBonurens:

y4eHasl CTeneHb, yueHoe 3Banue, DO

YieHbl KOMUCCHU:

y4eHasl CTeleHb, yueHoe 3Banue, DO

y4eHasl CTeleHb, yueHoe 3Banue, DO

y4eHasl CTeleHb, yueHoe 3Banue, DO

OrueHka

JlaTa 3aIuThl

Mocksa, 202_
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IIpunoxenue b
IIpumepnasi gopma 3aganust

MUHUCTEPCTBO CEJbBCKOI'O X0O3MCTBA POCCUMCKON ®EJEPALIUU
Poccuiickuii rocygapctBeHHbli arpapubiii yausepeuteT — MCXA nmenn KA. TumupsizeBa

HNuactutyT Mmexanuku 1 sHepretuku umenu B.I1. I'opsukuna
Kadenpa «ComnpoTuBieHne MaTepuaioB 1 €Tl MAITHH

3AJAHUE HA KYPCOBOM ITPOEKT

Crynenr
1. Tema. «IIpoekTupoBaHue npuBoAa K NIHEKOBON MAaIlIMHE JIJI1 MOMKH MEJKUX JeTaaeh»
2. Cpok npeAcTaBJICHHS ITPOCKTA K 3aIIUTE

3. HcxonHble TaHHBIC JUTSI TPOSKTHPOBAHMUS:
3.1. Kunemartudeckasi cxema IPHBO/Ia ITHEKOBOW MAaITUHBI JIJI1 MOUKH
MEJIKUX JeTaJIEN.

5 4 7 =l
3.2 — = - /1 - 3JeKTpOIBUTATENH;
3.3. fﬂ \\ Ry ] i 2 - peMeHHas repeada ¢ 3y04aThIM pEMHEM;
h \ [ | 3 - IMIMHAPUIECKUN OJHOCTYTICHIATHII
5 /\ | = Il == ? PEAYKTODp C IIEBPOHHOM Nepeaauei;
VAR /1 O = R
2 N —
iy NA gl 5 - mHeKkoBas MalluHa.
38. = x|=1x
3.9. [ -
Hcxonnbie nannbie: Tp= H™m — MmoMeHT conpoTuBieHus: Ha pabodem
BaJIy IIHEKOBOM MAILIUHBI JJI1 MOMKU MEJIKUX JIETaJIeH; Np My

- Tpe6yeMa;1 JaCTOTa BpalllCHUA pa60qero BaJjla MalllMHEI.

Paszpaborarn:

1. KoMMmoHOBKY 0JTHOCTYIIEHYATOr0 LIMJIMHAPHUECKOTO PELYKTOPa, M03. 3.
2. Pabouue ueprexxu AByX AeTainei.

3. OO0muii BUJ MpUBOAA.

4. [Tono6path no cranaapTy My Ty LENHYI0, 1103. 4.

PykoBoauTens npoexra

(maTa, MOJIHKCH) (MHMIMAIBI, (PAMIIINA)

3ajaHue NpUHsLII

(aTa, OATNCH)

« » 201 .
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Ipuaoxenune B
IIpumepHasi gopma pelneH3MH HA KYPCOBOii MPOEKT
PELLEH3U S
Ha KYPCOBOM MPOEKT 00yUaroImerocs
®denepalbHOTO TOCYAAPCTBEHHOTO OI0/KETHOTO 00pa30BaTEILHOTO YUPEIKIACHUS BHICIIETO
oOpa3oBanus «Poccuiickuii rocygapcTBeHHbIN arpapHbiii yaupepcuter — MCXA nmenn KA.
TumupsizeBa»

Nuctutyt
Kadenpa «ConpoTuBieHne MaTepyuaIoB U JETATU MAIIAH»
OO0yuarommiics
Kypc
I'pynna
Hanpasnenue
HanpasneHnoctsb
VYyeOHnas aucuuiinHa «Jleranu MamH U OCHOBBI KOHCTPYHUPOBAHUSDY
Tema KypcoBOro mpoekTa

ITostHOTA pACKPBITHS TEMBbI:

Od¢opmitenue:
3ameuanus:
Kypcooit MPOEKT OTBEYACT MPeabSBISIEMbIM K Hel TpeOoBaHUSM u
3aCITyKUBaeT OIIEHKH.
(OTJINYHOM, XOPOILIEH, yIOBJICTBOPUTEIHHOM, HE Y/IOBJIETBOPUTEIILHOM)
Penienzent
(pammust, IMs, OTYECTBO, YU.CTEIICHB, y4.3BaHHE, JODKHOCTH, MECTO pabOTHI)
Hara: « » 20 T. Iloanuce:
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Hpuiaoxenne I
IIpuMep 3anoiHeHUsI OCHOBHOM HAANMUCH (IUTAMIIA) HA YepTeKax

B rpade 1 ocHoBHO#l Hammucu (puc. 4) yka3bIBaeTCs Ha3BaHUE JOKyMeHTa — «PacuerHo-
MosICHUTEIbHAs 3anucka». B rpade 2 (puc. 4) — obo3Hauenune aokymeHnTta (mmdp), Hanpumep CMJIM
98.18.02.11.01.00, xoTopkIit 0003HAYAELT:

CM/IM — naumenoBanue kadeapsl «COnpoTUBICHHE MATEPUAJIOB U JICTATM  MAaIlIHHY,

98 - kox kadenpsr;

18 — rox BbIOTHEHUS POEKTA;

02 — HOoMep 3amaHus;

11 — HoMep BapuaHTa YMCIOBBIX UCXOHBIX JTaHHBIX;

01 — HOMeEp mHCTA.

Bce ocranbHble rpadpl 3amonHAOT MOA00HO TpadaM OCHOBHOM HAANKMCH Ha JIMCTaX YepTexkeil.
OrnaBieHue pacyeTHO-TOSACHUTEIbHON 3allMCKH: BBEJCHHE, pa3Jieibl PacueTHOM 4acTH, 3aKIIIOUEHUE U
CIIMCOK HCIOJIb30BaHHOM JINTEpAaTypbl HAYMHAIOT C HOBOrO jHcTa. Hymepanus cTpaHul] HAaUMHAETCS C
TUTYJBHOTO JIUCTA, HO HOMEP HA HEM HE CTaBUTCS.
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Puc. 5. OcnoBnas vHaanucek o ['OCT 2.104-68 my1st nepBOro JucTa TEKCTOBBIX  JTOKYMEHTOB U
cnienudukanuii
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Puc. 6. Haanuce U1t MOCIEAYIOMUX TUCTOB TEKCTOBBIX JOKYMEHTOB, YepTexkKe (cxeM) 1
cnienudukanuii
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PELIEH3US
HA MeTOJAUYeCKHe YKa3aHUsl K BHINOJHEHUI0 KYPCOBOI0 NIPOeKTa
JUCHUIIVIMHBI B1.0.32/leTtann MaliuH, 0CHOBbI KOHCTPYMPOBAHMSA
U noaAbeMHO-TpaHcnopTHbie MamuHbl OIIOII BO no nanpasienuio: 35.03.06 — Arpoun:kenepus,
HANpaBJeHHOCTh: McnbITAHMA MAalIUH ¥ 000PYA0BAHMA
(kBasupuKanus BbIMYCKHUKA — 0aKaJIaBp)

Yenypunoit ExatepuHoit JIeOHMIOBHOH, OKTOPOM TEXHHUYECKHUX HAyK, JOIEHTOM Kadeapbl
uKeHepHo W KommbioTepHOU Tpaduku DPI'BOY BO PIAY-MCXA wumenn K.A. Tumupszesa,
kanauaaroM texuuueckux Hayk ®I'bOY BO «Poccuiickuil rocy1apcTBEHHBIN arpapHblil YHUBEPCUTET —
MCXA umenu K.A. TumupsizeBay, (nanee mo TEKCTY PEIEH3CHT), MPOBEJACHA PEICH3US METOIUYCCKUX
YKa3aHUH K BBIIIOJHEHUIO KypCOBOr'O MPOEKTa TUCLUIUIMHBI «/leTanu MalivH, OCHOBBI KOHCTPYUPOBaHUs
1 noabeMHo-TpancnoptHbie MamuHbey OIIOIT BO no nampasienuio: 35.03.06 — ArpouH:xeHepus,
HanpaBJieHHOCTh: McnpiTanust MamuH U o6opynoBanus (6akanaBp) paspadorannoin 8 ®I'bOY BO
«Poccuiickuii rocynapctBeHHbl arpapHbiii yHuBepcuteT — MCXA wumenu K.A. TumwupsszeBa», Ha
kadeape «ConpoTHBICHHE MAaTEPUAIIOB H JIETAIM MAIIHH» (pa3pabOTYHKH — 1.T.H., Ipodeccop Kadeaps
«ComnporuBnenuss marepuanoB u jeraneid mammn» Kazanunes C.II, n.1.H., mpodeccop kadenpbl
«CompoTuBiieHUsT MarepuaioB u netaneit mamuH» Epoxmn M.H., n.1.H., mpodeccop kadenpsi
«CompotuBrienuss MartepuanoB ©u jeranei mamuH» HWraatkun W.IO., K.T.H., AoueHT Kadeapbl
«CompoTHBIieHHE MarepuajioB © jaetanu MammH» CkopoxomoB JI.M., K.T.H., IOUEHT Kadeapsl
«CompoTuBiieHHEe MaTepUANIOB U AeTanu MamuH» MenbaukoB O.M.).

PazpaboTtunkamu rnpecTaBieH KOMIUIEKT JOKYMEHTOB, BKITFOYAFOIIINI:

MEepeYeHb KOMIETEHUUN, KOTOPBIMU JIOJDKEH OBJAAETh CTYIAEHT B pE3yJIbTaTe OCBOCHUS
JCLUIINHBL,

onycaHue NoKa3aTeyel U KpUTEpUEB OLICHUBAHNS KOMIIETEHIIUH, a TAKXKE IIKaJl OLlCHUBAHUS;

TUIIOBBbIE KOHTPOJIbHBIE 3aJIJaHUS WJIM UHbIE MaTepHallbl, HEOOXOAUMBIE /ISl OLEHKU PE3YyJIbTaTOB
OCBOEHUS AUCIUILINHBL,

METOJIMYECKUE MaTepHalibl, ONpEAESAIONMe IMPOLEAYphl OLICHUBAHUS PE3YJbTAaTOB OCBOEHUS
JUCLHUTIITUHBI.

PaccmoTpeB mpesncTaBieHHbIE HAa PELEH3UI0 MaTepUallbl, PELEH3EHT MpHUIIET K CIEAYIOIUM
BBIBOJIAM:

1. Ctpyktypa u coumepkanue MY miis moAroToBku OakajiaBpa COOTBETCTBYET TpeOOBaHUSM,
HpEeIbABISEMBIM K CTPYKTYpE, cofiepkaHuio poHA0B oleHouHbIX cpeacTts OITOIT BO.

A MMEHHO:

1.1 IlepeyeHbp KOMIIETEHIIMI, KOTOPBIMHU JIOJKHBI OBJIAZIETh CTYAEHTHI B PE3YJIbTaTE€ OCBOEHUS
nucturmuHbl cooTBeTcTBYeT @I'OC BO.

1.2 Tloka3aTenm W KpUTEPUM OLICHMBAHMUS KOMIETCHIIMM, a TaKKe IIKaJlbl OLCHUBaHUS
o0ecreunBarOT BO3MOXHOCTb TPOBEACHMSI BCECTOPOHHEW OILIEHKH pe3yJbTaTOB OOYyYEHHs, ypOBHEH
c(OPMHPOBAHHOCTH KOMITETEHIINH.

1.3 KoHTposbHblE 3aaHus M WHBIE MaTe€pHalibl OLIEHKH PE3yJbTaTOB OCBOEHUS JUCIUIUIMHBI
pa3paboTaHbl Ha OCHOBE NPHUHIMIIOB OLIEHUBAHMS: OINPENEIEHHOCTH, OJHO3HAUYHOCTH, HaI&KHOCTH;
COOTBETCTBYET TpeOOBaHUSIM K COCTaBy U B3aUMOCBSI3M OIICHOYHBIX CPEJCTB, IOJHOTE 10
KOJINYECTBEHHOMY COCTaBY OIICHOUHBIX CpPEJCTB M MO3BOJSIOT OOBEKTHBHO OLIEHUTH PE3yJbTaThl
o0y4eHus, ypoBHH c(POPMHUPOBAHHOCTH KOMIETEHIIUH.

1.4 Meroauueckue MaTepuaibl COAEpXaT YETKO CGHOPMYIMPOBAHHBIE PEKOMEHIALUU T10
MPOBEJICHUIO IIPOIEAYPhI OLIEHUBAHUS PE3YJIbTATOB 00y4YeHUsI, CHOPMUPOBAHHOCTH KOMITETEHIUH.

2. Hampasnennocts OMJl [letanmu MaliuH, OCHOBBI KOHCTPYHPOBAHHS U TOJBEMHO-
TpaHCHOpPTHbIE MamMHbD cooTBeTcTBYeT wemaM OIIOII BO mno Hampasnenuro: 35.03.06 -
ArpouHxeHepHsl, HampaBieHHOCTh: McmbiTaHus MamuH U 000opynoBaHHS  HPOQEecCHOHATBHBIM
cTa”aapTam Oynyiel npodecCuOHaTbHOM NesSTeIbHOCTH CTY/IEHTA.

3. O6BéM MY coOTBETCTBYET yueOHOMY IUIaHy MOJTOTOBKH.



4. ITo xauectBy MY B 11€710M 00€eCTIeYMBaIOT OOBEKTUBHOCTD M JIOCTOBEPHOCThH PE3YJIbTATOB MPU
IIPOBEJCHUH OLICHUBAHUS C PA3JIMYHBIMU LICIIIMH.

Takum oOpa3om, CTPYKTypa, coAep:KaHWe, HAIPaBIEHHOCTb, 00BEM M KauecTBO MY «Jleranu
MallliH, OCHOBBI KOHCTPYHUPOBAHUS U M10{bEMHO-TPAHCIOPTHBIE MAIIMHBI) JUUIsl HOArOTOBKU OakanaBpoB
no Hanpasieru: 35.03.06 — ArpouHkeHepusi, HampaBIeHHOCTh: VICOBITaHUS MallMH U 000PYIOBaHMUS,
pa3paboTaHHOI aBTOpaMH OTBEUYAIOT NPEIbSABISIEMbIM TPEOOBAHUAIM.

OBLIUE BBIBO/bI

Ha ocHOBaHMM TpOBENEHHON pEIEH3MM MOXHO CJelaTh 3aKIIOYEHHE, YTO METOIUYECKHE
yKa3aHUs 1O BBINOJHEHUIO KypCOBOTO TPOEKTa M0 JUCHUIUIMHE «JleTaqu MamiMH, OCHOBBI
KOHCTPYHUPOBAHHS ¥ MOJbEMHO-TPAHCIIOPTHBIE MALIMHBD) JIJIsl HOJATOTOBKM 0OakKajlaBpOB HAIpPABICHUIO:
35.03.06 — ArpouHxeHepHs, HapaBICHHOCTh: VcrbITaHUa MaliuH U 000pyI0BaHUs, pa3paboTaHHAs
JOKTOPOM TEXHUYECKUX HayK, mnpodeccopom kadenpsl «CONpPOTUBICHUS MaTEpUAIIOB U JIETaJeH
mammn» Kazanuesbim C.II., 1okTOpOM TexHHUYecKuX Hayk, nmpodeccopoM Kadeapbl « COMpOTUBICHUS
MaTepuaioB W JeTanedl MamuH» EpoxuHbiM M.H., ITOKTOpOM TEXHHYECKHMX HAyK, Ipodeccopom
kadenpsl «CompoTuBineHuss MmaTepuanoB u geraneil mamuu» WMruatkuneiv W.HO.,  kanguaatom
TEXHUYECKUX HaYK, noueHToM Kadenpsl «COnpoTHBICHHE MAaTepUaioB M JCTald MAalluH
CkopoxonoBbiM J[.M. M KaHOUAATOM TEXHUYECKUX HAyK, JOLEHTOM Kadeapol «CompoTHBIIEHUE
MaTepuaioB M JeTaid MamuH» MenpHukoBeiM O.M. cootBercTByeTr TpeboBanusm PI'OC BO,
COBPEMEHHBIM TpPeOOBAHMSIM IKOHOMHUKH, PbIHKA TpyZa M MO3BOJUT MPHU €€ pealu3alud YCIEIIHO
obecrieunTh (HOPMHUPOBAHUE 3aSBICHHBIX KOMITCTCHITHIA.

Peuenszent: Yenypuna E.JI., m0okTop TexHMYECKMX HayK, MJOLUEHT Kadenpsl HHXKEHEPHOU U
kommbioTepHoit rpadpukn  PI'BOY BO «Poccmiickuii rocy1apCTBEHHBIH —arpapHbIi
yHusepcuteT — MCXA nmenu K.A. Tumupsizesa»
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