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AHHOTALIUA
KYPCOBOi padoThbl y4eOHOH TUCHMILIHHBI
b1.0.15 JETAJIM MAIIUH U OCHOBBI KOHCTPYUPOBAHUA

AJI8 MOATOTOBKH 0aKajiaBpa
no HanpasJiennio 23.03.03 — DkeniyaTauusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U
KOMILJIEKCOB, HANPABJIEeHHOCTh TeXHHYeCKHii cepBUC CTPOUTEIbHO-I0POKHBIX MAIIMH

KypcoBas pabora mo gucruruimHe «JleTaiym MamuiH U OCHOBBI KOHCTPYHPOBAHHUS
JUIsl  TIOATOTOBKM OakamaBpoB mo HampasieHuto 23.03.03 — Dxkcroryaramys
TPAHCIIOPTHO-TEXHOJIOTMYECKMX MAIIMH M KOMIUIEKCOB, HANpaBJICHHOCTh TEXHUYECKHIA
CEpPBHUC CTPOUTEIBHO-IOPOKHBIX MaIllMH, OJIHA M3 TIEPBBIX CAMOCTOSITEIbHBIX
WH)KEHEPHBIX paboT CTyJeHTa, 3aBepliarolias o0Ieo0pa3oBaTeIbHBIA UK
oOyuenus. [Ipu BeImogHEHUH PaOOTHI MCHOJIB3YIOTCS 3HAHUS, TMOJIYYEHHBIE MPHU
M3YYCHUU TAaKUX JUCHMIUIMH, KaK TEOpPETUYECKas MEXaHHMKa, COIMNPOTUBIICHUE
MaTepUaIoB, TEXHOJIOTHUS MAIMHOCTPOCHUS U JP.

OObexTaMu MPOEKTUPOBAHUS SIBIISTFOTCS MIPUBOJIBI Pa3IUYHBIX
CTAallMOHAPHBIX CEJIbCKOXO3SIMCTBEHHBIX MAIIMH: KOHBEHEPOB, CMECHUTEIEH U
pa3gaTYMKOB KOPMOB, MAIlIMH IS OYMCTKA M MOWKH AeTaned u 1p. B mpuBomax
IIUPOKO UCIOIB3YIOTCS I€TAA U YCTPOUCTBA OOIIEITPOMBIIIJIEHHOTO HA3HAUCHMUS:
MEXaHUUYECKHue nepeaadu, MyThl, MOIIUITHUKY, BAJIbl, KPETICKHbBIC U3CIIHSL.

BrinonHsercs kypcoBas paboTa B poIiecce U3y4eHUs: TUCIUTUINHBI «JleTanu
MAIIIMH ¥ OCHOBBI KOHCTPYUPOBAHUA.

KypcoBast paboTa nMeeT MpOeKTHBIN M KOHCTPYKTOPCKUM XapaKTep

1.Hesb 1 32724 KypcoBOii padoThI

Brinmonnenue kypcoBoit pabotsl 1o auciuimimHe b1.0.15 «Jletanu mamwuH u
OCHOBBI KOHCTPYUPOBaHUs» I HanpasiieHus noarotosku 23.03.03 — Dkcryatarmst
TPaHCHOPTHO-TCXHOJIOTMYCCKMX MAalIMH M KOMIUICKCOB, HAIlPABICHHOCTH TexHu4YecKui
CEPBHC CTPOMTEJILHO-A0POKHBIX MaUIMH TIPOBOJUTCS C LEIbI0 (OPMUPOBAHHE Y
CTYJICHTOB HAaBBIKOB KOHCTPYHPOBAHUS MAIIIMH U 000PYI0BaHUSI.
KypcoBas paboTa mo3BojisieT peluTh CIeIyOINe 3aJaun:
1. aHanM3 UHKEHEPHBIX PACUETOB JIETaJICH U Y3JI0B MAIIMH O0IIEr0 Ha3HAYCHHUS
2. MOJEIMPOBAaTh TEXHUUYECKHE OOBEKThl M TEXHOJOTMYECKHE IPOLECCHl C
UCIIOJIb30BAaHUEM CTAHJIAPTHBIX MAKETOB U CPEACTB aBTOMATHU3MPOBAHHOTO
IPOCKTHUPOBAHNS;
3. yMeHHe MPOBOAUTH SKCIIEPUMEHTHI 10 33JJaHHBIM METOJUKAM C 00pabOTKOM H
aHAJIN30M Pe3yJIbTaTOB;
4. crmocoOHOCTH yYacTBOBAaTh B pa0OTe€ HaJ WHHOBAIIMOHHBIMU TPOEKTaMH,
UCIO0JIb3Ysl 0a30Bble METO/Ibl UCCIEI0BATEIBCKON AESTENBHOCTH.
5. KonctpyupoBaTh AeTanu MaliuH 0011ero Ha3HAYCHUSI.
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2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB BbINOJHEHHS KYPCOBO# padoThl MO
aucuumiMHe 61.0.15 «letann mawimH U OCHOBbl KOHCTPYUPOBAHUAY,
COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJbTATAMHU 0CBOEHMsI 00pa30BaTeIbHOM
MPOrpaMMblI

Peanuzanus B KypcoBoi paboTe 1o JucuuruinHe «Jletanu MaimH U OCHOBBI
KoHcTpyupoBanus» TpedoBanuit ®I'OC BO, OIIOII BO u Yue6GHoro miaHa 1o
HarpaBieHuto noarotoBku 23.03.03 — Dkcrlyaraiysi TPaHCIIOPTHO-TEXHOJIOTMUECKIX
MalllMH U KOMIUIEKCOB, HANPABIEHHOCTh TEXHMYECKUN CEPBUC CTPOUTEIILHO-IOPOKHBIX
MalliiH  JTOJDKHA (OPMHUPOBATH CIEAYIONINE KOMIICTCHIIMH, TPECTaBICHHBIC B
Tabnure 1.

3. CTpyKTypa KYpCOBOii padoThI

KypcoBas pabGora mno nucuurmummHe «Jletann wMammH ©W  OCHOBBI
KOHCTPYHPOBAHUS»  BBITIOJNHSACTCS CTYJACHTOM BO BHEYPOYHOE BpeMs C
WCITOJIb30BAaHUEM JTFOOBIX WH(OPMAITMOHHBIX W MPOTPAMMHBIX MaTePUAJIOB.

KypcoBass pabora cOCTOMT U3 JBYX 4YacTeil: pacuyeTHO-TOSICHUTEIbHAs
3anucKa u rpaduyeckas 4acTb.

[To 06beMy KypcoBasi paboTa 105KHA OBITH He MeHee 22 CTPaHMII IEYaTHOTO
TekcTa u 1 yeprexa.

[Ipennaraemasi CTpyKTypa KypcoBOi pabOThI:

1) TuTyabHBIN JUCT 2 CTP.;

2) 3amaHue Ha BBITIOJHEHUE KYpCOBO# paboThl — 1 CTp.;

3) Coxaepxanue He MeHee 1 cTp.;

4) AuHoTanms He Oonee 1 cTp.;

5) Lenb 1 3aga4n KypcoBoi paboThl 1 cTp.;

6) PacyeTHOE-KOHCTPYKTOPCKAs 4acTh He MeHee 13 cTp.;

7) bubmuorpadudeckuii CIMCOK HE MEHEe 5 HCTOUYHUKOB 1 CTp.;

[IpumepHas CTpyKTypa KypcoBOil pabOThI IIpEACTaBICHA B TAOIHUIIE 2.



Tabmuma 1 — TpeboBanmsI K pe3yJIbTaTaM BBHITTOJTHEHHS KYpPCOBOU paboThl 110 y4eOHOM UCIUIIIHHE
b1.0.15 «JleTanu MammvH ¥ OCHOBBI KOHCTPYHPOBAHUSI»
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CHOCOOBI UX
pelIeHust, UCXO IS
13 JICHUCTBYIOLINX
MIPaBOBBIX HOPM,
HMCIOIINXCS
pecypcoB u
OTpaHUYECHUN

BBIZCIICHHBIX 3aJa4

TEXHOJIOTMH NPH

No Kon Conepxanue Kon u coneprkanue nHIuKaTopa B pesynbprare n3ydeHus yd4eOHOH TUCIUILIMHBI 00yYaronIrecs TO0KHBI:
KoMIIe- KOMITETEHINH JOCTHKEHUS] KOMIIETCHIIUU

/0 . , 3HATh yMETh BJIAJICTh
TeHIMH | (Wiau e€ 9acTh) (v €€ yacTH)

1. |YK-2 Crniocoben YK-2.1. ®opmynupyeT B paMKax | IPUHLIUIBI X METO/IbI IIPOBOAUTD HaBbIKaMU
OIIPEJICTIATh KPYT | TIOCTABJICHHOH IIEJIM IPOEKTa IPOBEJCHUS MCCIICAOBAHNN | MCCIIEOBAaHHUS PadOYnX | IPOBEICHUS
3a1a4d B paMKax COBOKYITHOCTb B3aMMOCBSI3aHHBIX | Pa0OYHMX M TEXHOJIOTUYECKUX | U TEXHOJIOTMYECKUX UCCIIeIOBaHUN
HIOCTaBJICHHON 3a1a4, 00ECIICUNBAOLIHX €€ IPOLIECCOB IPOLIECCOB, IPUMEHATh | PaboYnX U
IIEJIM ¥ BEIOUPATh | TIOCTHIKEHUE, ONpeaeseT Ha MPaKTHKE 3HAHUS TEXHOJIOTHIECKUX
OIITHMAJIbHBIC OXKHJIaeMBbI€ PE3yJIbTAThl PEIICHHS UH()OPMAIIMOHHBIX

IMpoueccoB, B TOM
qHUCJIC C

UCCIICIOBAHNUAX MAILKH, |[IPUMEHEHUEM
aHAIIM3UPOBATh UH(POPMALIMOHHBIX
[IOJIyYCHHBIE TEXHOJIOTUH
pe3yabTaThl

YK-2.2. TlpoekTupyeT peuieHue
KOHKPDETHOM  3a/Jadd  IIPOEKTAa,

KPUTECPUH
paboTOCTIOCOOHOCTH U

BBITIOJIHSITh PACUEThI
THUMOBBIX JIeTAJICH,

METOJIaMH pacueTa
JeTaje MallivH, ¢

BbIOMpAsi ONTUMAaJIbHBIN CLIOCOO €€ | OCHOBHBIE TEOPUH pacyeTa | COOPOUHBIX €UHUI] U IIPUMEHEHUEM

pelIeHus, HCXO0 u3 | netanei, COOpOYHbIX €MHUI] | MEXaHU3MOB MallllH, ¢ | HU(POBBIX

JEHUCTBYIOIIUX IPAaBOBBIX HOPM U |M MEXaHU3MOB IIPUBOJIOB [IPUMEHEHUEM TEXHOJIOTUH

MMEIOIINXCSA pecypcoB Y |MalluH, C IPUMEHEHUEM M (POBBIX TEXHOJIOTUIN

OTpaHUYEHUU U(PPOBBIX TEXHOJIOTUH

YK-2.4. Ily6iu9HO TpeICTaBISeT |TPUHIUIIBI M METOIBI IIPUMEHSATb, BIIAJIETh

pe3yabTaThl pELICHUS [IPOBEICHUS UCCIICIOBAHUN | IIOJyYEHHbIE 3HAHUS IS | HHCTPYMEHTApUEM

KOHKPETHOM 33J1a4y IIPOEKTa pabouMX M TEXHOJOTUYECKUX | PEILICHUSI HHXKEHEPHBIX | JUISl peIIeHUs
IIPOLIECCOB MAILIUH 3a1a4 IIPaKTUYECKUX

HWHXXCHCPHBIX 3aJ1a4




OIIK-1 |Cnocoben OIIK-1.2. Vcnonb3yeT 3HaHUS OCHOBHBIE 3aKOHbI MEXaHUKH | IPUMEHSATD, BJIaJIETh
HIPUMEHSTh OCHOBHBIX 3aKOHOB HOJIyYEHHbIE 3HaHUS JUIsl | HHCTPYMEHTapueM
€CTeCTBEHHOHAYYH | MATEMAaTUYECKHX M €CTECTBEHHBIX pELICHHS MHXEHEPHBIX | IS PEeLICHUS
bI€ U HayK Ul PELIeHUs] CTaHAapTHBIX 3aja4u B 00J1acTH PaKTUYECKUX
oOIIenHXeHEpHbIE | 3a/1a4 B 00J1aCTH SKCILTyaTalluu OKCILTyaTaI[H MH)KEHEPHBIX 3a/1a4
3HAHUS, METObI TPAHCHOPTHBIX U TPAHCIOPTHO- TPaHCIOPTHO- B
MaTeMaTHYECKOTO | TEXHOJIOTUYECKUX MAIINH TEXHOJIOTUIECKUX npodeccuoHaIbHON
aHayuu3a u MallliH U KOMIUIEKCOB | 00J1acTH
MO/JICIIMPOBAHUS B
npodeccuoHaIbHO
1 e TENbHOCTH

OIIK-4 |Crnocoben OIIK-4.1. [Tpumensier HOPUHIUIBI MATEMAaTUYECKUX | IPUMEHATh OCHOBHBIE | [IPUHLUIIAMU
OHUMATh MH(POPMAIIMOHHO- paccyXIeHui U UH(POPMAIIMOHHO- paboTbl
IPUHIUIBI paOOThl | KOMMYHHMKAIIMOHHbIE TEXHOJIOTUH | MAaTEMAaTUYECKUX KOMMYHHUKAI[IOHHbIE COBPEMEHHBIX
COBPEMEHHBIX B PELICHNH THITOBBIX 3324 JI0Ka3aTeIbCTB, OCHOBHBIC  |TEXHOJIOTUH B PEIICHUH | HMH()OPMAIIHOHHBIX
UH(POPMALIMOHHBIX |TPO(PECCHOHATBHOM NEATEAbHOCTH | IPUOPUTETHI PEIIeHUs 3a/1a4 | TUIIOBBIX 33]a4 Ipo- TEXHOJIOTUH MpH

TEXHOJOTHH B
HCITIOJI30BaTh X
JUTSL peleHus 3a/1a4
npogeccuoHaIbHO
A NeITeTbHOCTH

IIPH MIPOU3BO/JICTBE,
MOJICPHH3AIIUN U PEMOHTE
Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJOTHYECKHUX CPEJCTB,
X TECXHOJIOTHUYECCKOTO
000py0BaHUs U KOMILIEKCOB
Ha ux Oa3se,
HCIIOJIb30BAHUEM
MH(OPMALIMOHHBIX
TEXHOJIOTHI, B TOM YHCJIE C
HpI/IMCHGHI/IGM COBpeMeHHI)IX
1IU(POBBIX UHCTPYMEHTOB
Kahoot, Moodle, Fotor,
SimInTech

(dheccuoHanbHOM
JeATEIILHOCTH, B TOM
YHCIIe ¢ TIOMOIIBIO
COBPEMEHHBIX
IPOTPaMMHBIX
npoaykros Excel, Power
Point u ocymiecTBiIsATH
KOMMYHUKaIH
nocpeactsoM Webinar,
Mentimeter

pewenuu 3ana4 B
IIPOM3BOJICTBE, U
IIPH PEMOHTE
HA3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX
CPEICTB, HX
TEXHOJOTHYECKOTO
00opyI0BaHUS U
KOMIUIEKCOB Ha UX
Oaze




OIIK-4.2. ITonb3yercs
AJIEKTPOHHBIMU HH(POPMAITHOHHO-
AHATUTHYECKUMH pecypcami, B
TOM YHCJIe TPOPUIBHBIMHA 0a3amMu

AJIEKTPOHHBIC
nH(pOpMaIMOHHO-

AHATUTUYECKUE PECypCaMbl,
B TOM YHUCIIE TPOPHILHBIMU

IPUMEHSTh
HIIEKTPOHHBIE
MH(POPMAIIMOHHO-
aHAINTHYCCKHE

HaBBIKAMH
HCIIOJIb30BaHHUS

UH(POPMALIMOHHBIX
TEXHOJIOTHI, B TOM

JAHHBIX, IPOTPAMMHBIMU H 0azamu JAHHBIX, | PECYpPCHI, B TOM YHCIE  |4ucie 00paboTKU U
anmnapaTHbIMM KOMIUIEKCAMM IIPU | IPOTPaMMHBIMU U | IpodUIbHBIMU 0a3aMU | HHTEpIpETaLluU
cbope ucxoHOM nHpOpMaHH, arnmnapaTHBIMM KOMILIEKCaMH | TaHHBIX, uH(pOpMaInu ¢
pU pa3paboTKe MJIaHOB U npu coope MCXOJIHOM | IPOrpaMMHBIMH U IIOMOILBIO
TEXHOJIOTUH TEXHUYECKOTO uHpOopManuy, IIPH | alMapaTHBIMU COBPEMEHHBIX
00CITy’)KHBaHUS U PEMOHTA pa3paboTke IUIaHOB U | KOMILIEKCaMH TP ¢O0pe | TPOrpaMMHBIX
TPAHCHOPTHBIX ¥ TPAHCIIOPTHO- | TEXHOJIOTHMH  TEXHMYECKOTO | HICXOAHOM nH(popMmarmu, |mpoaykroB Excel,
TEXHOJIOTUYECKUX MaIIUH oOClly>)kKMBaHUSI M PEMOHTA |IpH pa3paboTke miaHoB |Power Point u
TPaHCHOPTHBIX Y |1 TEXHOJIOTHI OCYILIECTBIISITh
TPaHCIOPTHO- TEXHUYECKOTO KOMMYHHKaIUU
TEXHOJIOTUYECKUX MAIIWH, C|00CITYXKHUBaHUS U HIOCPEJICTBOM
HpUMEHEHHEM COBPEMEHHBIX | peMOHTa TpaHcnopTHbIx |\Webinar, Zoom,
IU(POBBIX ~ WHCTPYMEHTOB | U TPAHCIOPTHO- Mentimeter.
Kahoot, Moodle, Fotor,|TexHOM0THYECKUX
SimInTech MaIIiH
OIIK-6 |Cnocoben OIIK-6.1. Bnageer metonamu TpeboBaHUsA K OQOPMIICHUIO | O0QOPMIISATH HOPMAaTHUBHO | HABBIKAMU
y4acTBOBaTh B MOMCKA U aHAJIM3a HOPMATHBHBIX  [HOPMATHUBHBIX MPABOBBIX MIPaBOBBIC JIOKYMEHTHI B |9KOHOMHOTO H
pa3paboTke MIPABOBBIX JOKYMEHTOB, ITOKYMEHTOB COOTBETCTBHUHM C HAarJIsTHOTO
TEXHUYECKON pErIaMEHTUPYIOIIUX PA3IUYHbIE  [PEITIaMEHTUPYIOLIUX tpeboBanusimu ECKJl, |rpaduueckoro
JOKYMEHTAIIUM ¢ |acleKThl MPodhecCHOHATBbHON pa3JInYHbIC ACTIEKTHI periiaMeHTHpYIoLIe oopmienus
UCTIONIB30BAaHUEM  |/ICATEIBHOCTH B O0JIACTH mpogeccHoHaTbHON pa3INYHbBIE ACTIEKTHI KOHCTPYKTOPCKUX
CTaHJApTOB, HOPM |3KCIUTyaTallMd TPAHCIOPTHBIX U [1E€ATEILHOCTH B 00J1aCTH npodeccuoHaTbHON pEeLIeHHUI, C
U TIpaBUII, TPAHCMOPTHO-TEXHOJIOTUYECKUX  PKCIUTyaTalliyl TPAHCIIOPTHBIX | ISSITETPHOCTH B 00JIACTH | NCTIOIB30BAHUEM
CBSI3aHHBIX C MalluH 1 TPAHCTIOPTHO- HKCILTyaTaIH UH(POPMALIMOHHBIX
npodecCHOHaTHHO TEXHOJIOTUIECKUX MaIIHH TPAHCIOPTHBIX U TEXHOJIOTHIi
i 1eTeNbHOCTBIO. TPaHCIOPTHO-
TEXHOJIOTUIECKUX

MalllnuH




OIIK-6.3. Opopmisier
CIICIHAbHbIC JOKYMEHTBI IS
OCYIIIECTBIICHHS

npoecCuOHANBHOM IS TEIIbHOCTH
C Y4€TOM HOPMATHUBHBIX MTPABOBBIX

adKTOB

OCHOBHBIE CTaHJIAPThI U Tpe-
ooanust ECK/I,
KOHCTPYKTOPCKO-
TEXHUYECKYIO
JIOKYMEHTAIMIO JIJISt
MPOU3BOACTBA HOBBIX WJIU
MOJICPHU3UPYEMBIX
00pa3IoB HA3eMHBIX
TPAHCIIOPTHO-
TEXHOJOTUYECKUX CPEICTB U
X TEXHOJIOTHYECKOTO
00opyaoBaHus C
HCIO0JIb30BaHUEM
WH(pOpPMaITMOHHBIX
TEXHOJIOTHI, B TOM YHCIIE C
MIPUMEHEHHUEM COBPEMEHHBIX
U (PPOBBIX HHCTPYMEHTOB
Kahoot, Moodle, Fotor,
SimInTech

IIpuMeHATH OCHOBHBIE
CTaHJapTHI U Tpe-
6oBanus ECKJ] x
0hOpMIICHHUIO
CIEIUATBHBIX
JIOKYMEHTOB,
pa3pabarbiBaTh
KOHCTPYKTOPCKO-
TEXHUYECKYIO
JIOKYMEHTAIUIO IS
MIPOU3BOJICTBA HOBBIX
WJIH MOACPHU3UPYEMBIX
00pa3IoB HA3eMHBIX
TPAHCIIOPTHO-
TEXHOJOTHICCKHX
CPEICTB U UX
TEXHOJOTHIECKOTO
o0opyaoBaHus ¢
HCIIOJIb30BaHUEM
MH(OPMALIMOHHBIX
TEXHOJIOTHI, B TOM
YHCIIe C IOMOIIBIO
COBPEMEHHBIX
MIPOTPaMMHBIX
npoxaykroB Excel, Power
Point u ocyIecTBIsTh
KOMMYHHKAITIH
nocpencteom Webinar,
Zoom, Mentimeter

HaBBIKAMU
o opMIIeHHUS
CHEIAIbHBIX
JIOKYMEHTOB,
UH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, B
TOM YHUCIIC
00paboTKH 1
WHTEPIIPETAIAN
uHpopmanuu ¢
TIOMOIIIBIO
COBPEMEHHBIX
IPOrPaMMHBIX
npoaykros Excel,
Power Point u
OCYIIIECTBIISATh
KOMMYHHKAIHH
TIOCPEJICTBOM
Webinar, Zoom,
Mentimeter.
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Tabmuma 2 - CTpyKkTypa KypcoBOM pabOThl M 00BEM OTIASIBHBIX pa3iciioB

No DJeMEHT CTPYKTYPbI KypCOBOH PabOThI OO6BeM (MPUMEPHBII)
/1 CTPAHUI]
1 |Turynessii uct (Ilpunoosicenue A) 1
2 |3amanue 1
3 |AHHOTaNUA 1
4 |Copepxanue 1-2
5 |BBenenue 1-2
6 |OcHOBHas 4acTh 14-18
7 |3akmoueHue 1-2
8 |bubnmorpaduueckuii cimcox 1
HE MeHee 5
HMCTOYHUKOB
9 |[IpunoxkeHus (BKJIIOYAIOT MPUMEPHI BXOJHBIX U BBIXOJHBIX 8-10
JTAHHBIX )
9.1 (I'padmueckas yacTb 1 muct dpopmara Al,
Crenudukanmst
KypCOBOi1 paboThI
dopmara A4

Meroanueckre yKa3zaHus 10 BBIIOJHEHHUIO KypCcOBOM paOOThl TUCIMILIAHBI
«/letam MamMH W OCHOBBI KOHCTPYMPOBAHHWS» Ui HWHBAIWAOB W JII[ C
OTpaHUYECHHBIMA BO3MOYKHOCTSIMHU 370pOBbsl pa3padaThbIBA€TCS] WHIWBUYATIBHO C
Y4ETOM  OCOOEHHOCTEH  ICHUXO(pU3HYECKOTrO  PAa3BUTHSA, HMHIUBHUAYaJIbHBIX
BO3MOYKHOCTEHN M COCTOSTHUS 3/I0POBbs TAKUX 00YYarOIIHNXCH.

4. IlopsaIOK BHINOJIHEHUS KYPCOBOl padoThI

4.1 BoiOop TeMbl
TemaTuka KypcoBoi paOOThl HalpaBiIeHA HA 3aKPEIJIEHUE TEOPETUYECKOrO
Marepuajiia JIUCUMIUIMHBI, MPUOOPETEHUE HABBIKOB PabOThl ¢ HOPMATUBHOU U
CIIPABOYHOM JIUTEPATYypOW, 3aKPEIUICHWE 3HAHUM WHXEHEPHBIX pPAacyeTOB U
MPOEKTUPOBAHUS MPUBOJOB CTALMOHAPHBIX CEIbCKOXO3SIMCTBEHHBIX MAIIIMH.

OO0yuaromuiicst caMOCTOSATEIBLHO BRIOUPAET TEMY KypCOBOW pabOThI TPOEKTa
U3 IPEIJIaraéMoro CucKa TeM, Wi MOXKET MPEMIOKUTh CBOKO TEMY IIPH YCIOBUU
o0OocHOBaHUSI MM €€ 1enecooOpa3sHocTH. Tema MOXET ObITh YTOYHEHa II0
COIIACOBAHUIO C PyKOBOJIUTENIEM KypCOBOM pabOTHI.

B Tabmuiie 3 mpencraBiieH epedeHb MPUMEPHBIX TEMATHK KYPCOBBIX pabOT
M0 JUCLMIUINHE «/leTanu MalrH U1 OCHOBBI KOHCTPYUPOBAHUS.
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Tabnuna 3 — [IpumepHas TeMaTKa KypcOBBIX pabOT MO AUCLHUILINHE
«/JleTaym MamvH ¥ OCHOBBI KOHCTPYHPOBAHUS»

©

/o Tema KypcoBoii paboThI

[TpoekTupoBaHue MPUBO/IA K ICHTOYHOMY KOHBEWepy

ITpoexTrpoBaHKe IPUBOJA K BUHTOBOMY TPAHCHOPTEPY (LITHEKY)

[TpoekTUpoBaHue MPUBOJA K JIeOeaKe

IIpoekTupoBaHue NIPUBO/IA K IIHEKOBOM MAIIMHE JUIsl MOMKHU MEJKUX JeTalleh
[TpoekTUpoBaHKe MPUBOJA K CMECUTEIIO0 KOPMOB

ITpoexTrpoBaHKe IPUBOJIA K KOBIIOBOMY HaBO30IOTPY3UUKY

[TpoexkTrpoBaHue IPUBOJA K IIIHEKOBOMY IHUTATEIIO

[TpoekTpoBaHKe MPUBO/IA K IIIHEKOBOMY KOHBEHepY Ui eperpy3Ku 3epHa
[TpoexTrpoBaHKe MPUBOAA K FAITOBOYHOMY OapabaHy /Il OUMCTKH JA€Talei OT OKAJIMHbI
U 32yCEHIICB

10 | IIpoekTHpoBaHKHE IPUBOJIA K J103aTOPY CHITYYHX KOPMOB

11 | [IpoekTupoBaHue NpuBOaa K 6apabaHHON MOCUHOIN MaIIMHE

12 | TlpoekTupoBaHuEe NIPHUBOJA K CTCHIY K pa300pTUPOBKH KoJieca

13 | IlpoexTupoBaHue IpUBOAA K JIFOJICYHOMY KOHBEHEpY

14 | IlpoexTupoBaHue NPUBOAA K KIETOYHOM O6aTapeu /Ui TPYIIOBOr0 COJIeP:KaHus Kyp
15 | IlpoexTupoBaHue NpUBOJA K IIHEKOBOMY KOHBEHEPY I TPAHCIIOPTUPOBKU 3€pHA
16 | IlpoexTupoBaHue IpUBOAA K TPAHCHIOPTEPY JJIsl YOOPKM HABO3a B NTHUYHUKAX

17 | IlpoexTupoBaHue mpHUBOJa K CKpEeOKOBOMY KOHBeWepy Uil TPaHCIOPTUPOBAHUS
MUHEPATBHBIX YI00pEHHIA

18 | IlpoekTupoBaHuEe NIPHUBOJA K IICITHOMY IPY30HECYIIIEMY KOHBEHEpY

19 | IlpoexTupoBaHue NpUBOAA K MOJBECHOMY KOHBEHEpY

20 | ITpoexTupoBaHHE MPUBOJA K TOPMO3ZHOMY CTEH]LY

21 | IIpoexTHpOBaHHE MTPUBOJIA K MEIIATKE KOPMOB B OYHKEpE pa3IaTdnKe

OO (N0 W|IN |-

K kaxxnoii Teme cocTaBieHbl BApUAHThI HCXOIHBIX TapaMeTpPOB.

Howmep 3amanust Tak ke MOXKHO BbIOMpaTh MO HOMEPY U3 CIKCKA TPYIIIIHL, a
HOMEp BapHaHTa Mo NocieAHud 1udpe Homepa rpynnsl. Bo3aMOXHO BbINOIHEHHE
OJTHOTO 3aJlaHusl HECKOJBKUMHU CTYJCHTaMH, HO BapUAHTHI UCXOJHBIX MMapamMeTpOB
JIOJIKHBI OTINYATHCA.

Bbibop TeMbl KypcoBOW pabOThl, HOMEp 3aJaHHs M HOMEp BapUaHTa
PETUCTPUPYETCS B J)KypHAJIE PETHUCTPALMU KYpPCOBBIX pabOT Ha Kadepe.

4.2 IlosryyeHue HHAUBUAYAJIbHOI0 3aJaHUS

3amanue Ha BBIMOJHEHUE KypcoBoul padoTsl (IIpunoxkenue b) Beimaéres 3a
NOANUCHIO PYKOBOAMUTENS, AATUPYETCS IHEM BBIIAYM M PETUCTPUPYETCA Ha
kadenpe B kypHase. DaKT MOJy4YCHHUS 3aJaHUS YAOCTOBEPSETCS IOAMHUCHIO
oOy4Jaronierocsi B ykazaHHOM >KypHalie.

4.3 CocraBJ/ieHHE IJIAHA BBINOJHEHUS KYPCOBOM PadoThI

Bri6paB Temy, onpenenanB ek, 3a/1a4H, CTPYKTYPY U COAEpKaHUE KYypCOBOU
paboThl HEOOXOJUMO COBMECTHO C PYKOBOJUTENIEM COCTAaBHUTH IUIaH-TpaduK
BBITOJIHEHHUS KYPCOBO# pabOThI ¢ yueToM rpaduka yaeOHoro npoiecca (tadi. 4).

Tabnuua 4 — [IpumepHsIiii maH-TpadUK BHIMOIHEHUS KYPCOBOM pabOThI
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Ne HanmeHnoBanue nericTBuit Cpoxku,
No Henenu
ceMeCTpa

1 |Bo16op Tembl 1

2 |[lomyuenue 3agaHus IO KypCOBOii paboTe 1

3 |YTouHeHHE TEMBI M COJIEPKAHMSI KypPCOBOM pabOTHI 1

4 |CocraBnenue 6ubmuorpaguuecKoro crimcka 2-3

5 |W3ydeHue HayyHOU U METOJUYECKON JIUTEPATypPbl 2-3

6 |COop maTepuanos, MOJArOTOBKA IJIAHA KYPCOBOM pabOThI 4-5

7 |Ananu3 cobpaHHOrO Marepuana 4-5

8 |IIpenBapuTenbHOE KOHCYJIbTHPOBAHNE 4-5

9 |BbimonHeHHEe OCHOBHOM YacTH 6-12

10 |IIpoBenenue wucclieqoBaHMs, MOJyUY€HHUE MATEPUAIOB HCCIEAOBaHUSA, 6-12

00paboTKa TaHHBIX HCCIIEI0BaHMUs, 0000IICHNE MTOTyYeHHBIX Pe3yJIbTaTOB

11 {IIpencraBieHue pyKOBOJUTENIO MEPBOrO BapuaHTa KypcOBOM pabOThI U 12-13
00CyXJIeHUE MPEIICTABICHHOTO MaTepHasa u pe3yJibTaTOB

12 |CocraBrneHue OKOHYATENILHOTO BaprUaHTa KypCcOBOM pabOThI 13-14

13 |3akmrounTeIIbHOE KOHCYIBTHPOBAHHE 14

14 |Penien3upoBaHue KypcoBOil paboThI 15

15 |3amura KypcoBoii paboThI 16

4.4 TpedoBaHusl K pa3padoTKe CTPYKTYPHBIX 3JIEMEHTOB KYPCOBOil padoThI

PacueTHo-nosicHUTENbHAA 3alKcKa JOJDKHA BKIOYaTh B ce0s  BbIOOD
JIBUTATENsl, KHHEMAaTUYECKU M CHJIOBOM pacyeTbl MPHUBOJA, PACYEThl OCHOBHBIX
JeTane W y3JOoB, BXOJSIIMX B KypcoByr pabory. YacTe pacueroB JoJIKHA
BBITIOJIHATHCS ¢ NpUMeHeHueM OBM, 4To mo3BojsieT BapbUPOBaTh OTIEIbHBIMU
napamMeTpaMu M MOJy4aTh MHOTOBapHaHTHBbIC perieHus. Bribop onTumaibHOTO
BapUaHTa OCYLIECTBJSIET CTYACHT IOJ  PYKOBOJICTBOM  IIPENOJABATEIS.
['paduueckast 4acTh KypcoBOil pabOTHI COCTOUT U3:
1-ro nmucta ¢popmara Al:

1-# mucT — KOMITOHOBKA TIPUBO/IA,

B KkoHIlE KypcOBOro TMpoOeKTa HEOOXOAMMO MPEACTaBUTh IEPEUYCHb
VCIIOJIb30BaHHOM JIUTEPATYPHI.

4.4.1 Pa3zpadorka BBeIeHUs

Bo BBegeHuu cieayer 000CHOBATh aKTYaJIbHOCTh U30paHHOM TEMbI KypCOBOM
paboThl, pPacKphiTh €€ TEOPETHYECKYI0 U MPAKTHYECKYI0 3HAYMMOCTb,
chOpMyIUPOBATH 1IE€Jb U 33/1a4U UCCIIEIOBAHUS.

4.4.2 Pa3pa0oTKa OCHOBHOM YaCTH KypCcOBOH padoThl
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OcCHOBHast YaCTh COCTOUT U3 CJIEAYIOIINUX MyHKTOB:

1. Kunematuueckuii U CUJIOBOM pacyeT NpUBOA;

2. Pacyer peMeHHBIX Iepenay:
2.1.Pacuet miocKkopeMeHHOM nepeiay;
2.2.Pacder KIMHOpEMEHHOM TIepeaayH,
2.3.Pacder 3yOuaTto-peMeHHBIX Tiepeaay
2.4 KoHCTpyHpOBaHKE IIIKHBOB

3. Pacder nenHbIx nepenay:
3.1.Kpurepun paboToCIOCOOHOCTH U pacyeTa;
3.2.1IpoekTrpoBaHKe U pacyueT LEMHOMN nepenadu;
3.3.KoHcTpynpoBaHue 3Be304€K POIMKOBBIX LIETICH;

4. Pacuer 3yOuaThIX nepeaau:
4.1.Pacyer UMIMHAPUYECKUX 3yOUaThIX Nepeaay;
4.2.PacueT KOHUYECKUX 3y0UaThIX Mepeiay;
4.3.PacueT 4yepBAYHBIX MIEpeaay;

5. Dcku3Hasi KOMIIOHOBKA PEAYKTOPOB:
5.1.9cku3Hasi KOMIIOHOBKA UJIMHAPUUECKOTO PEAYKTOPa;
5.2.0cKku3Hasi KOMIIOHOBKAa KOHMUYECKOTO PETyKTOPA;
5.3.OcKku3Hasi KOMIIOHOBKA YEPBAYHOTO PEAYKTOPA;

6. Pacuer THXOXOJHOIO Bajia peyKTopa

7. Pacuer ILIOHOYHOTO COeIMHEHMSI

8. Ilonbop MOAMIMIHUKOB KaUEeHHUs

9. IMoabop cranAapTHBIX My (T

10.IIpoexTrpoBanre paMbl IPUBOA

11.TIpoBepouHbIil pacueT OOJITOB KPEIUICHUS PEYKTOpa K paMe

4.4.3 PazpabdoTka 3aKjII0UeHHs]

OCHOBHOE HA3HAYEHUE 3AKIIIOUEHHS - PE3IOMHPOBATH COJECPIKAHUE KYypPCOBOM
paboThI, MOJIBECTH UTOTU TIPOBEJCHHBIX PACUETOB, COOTHECS UX C IEbI0 U 33/Ja4aMHU
uccieno0BaHus, CHOPMYITMPOBAHHBIMUA BO BBEJICHHUH.

4.4.4 Odopmienue Ou0OIMOrpaPUUECKOro CIMCKa

B Oubnuorpaduyeckuii CMCOK BKJIIOYAIOTCS MCTOYHUKHU, HAa KOTOPHIE €CTh
CCBUIKM B TEKCT€ KypcOBOW paboOThl (HE MeHee S HCTOYHUKOB). OOs3aTENbHO
PUCYTCTBUE UCTOYHHUKOB, OIyOJIMKOBAHHBIX B TEUCHHUE TTOCTEIHUX 3-X JIET.

4.4.5 Opopmienue Ipunoxenus

[Ipunoxenus SBISIOTCS CAMOCTOATEILHON YacThio paboThl. B mprtokeHmsx
KypCOBOM PabOThI MOMEMIAIOT MaTepual, JOMOJHSIOMNN OCHOBHOW TEKCT (TMpu
HEOOXOIMMOCTH) U 0053aTebHO MOMEMIAIOT TIpadUUYecKyl0 YacThb KypCOBOU
paboTHI.
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[IpunoxeHussMU MOTYT OBITh:
— 4YepTEeXHU KypcOBOM pabOTHI;
— cnernuduKaims Ha KypcoBYIO padoTy;
— cneundukanuu Ha cOOPOYHBIC YEPTEKU KyPCOBOM pabOTHI.

4.4.6 MeToauyecKkne peKOMEHIANH K BbINOJHEHUIO KYPCOBOii patoThI

KUHEMATHUYECKHW 1 CUJIOBOM PACYET IPUBOJA

Ha nepBoM 3Tane nmpOeKTUPOBaHUs, B COOTBETCTBHM C 3aJJaHHOW CXEMOU
NPUBO/IA, BBINOJIHSAIOT KUHEMAaTUYECKUA M CHJIOBOM pacuer: BbIOUpaIoT
ANEKTPOABUTATEND, ONMPEACIISIOT MEPEAATOUHOE YUCIIO IPUBOA U €r0 CTYIICHEH,
OCHOBHBIE KHHEMATUYECKUE U CUJIOBBIC MAPAMETPHI.

B kauecTBe MCXOJHBIX AaHHBIX 33Ja0T: 3HAUYCHHE BpaIalolero MOMEHTA
Ha IPUBOJHOM Bajy pabouero opraHa MamwuHbl 1y, KH-M, 1 4acTOTy BpaleHus
3TOro Bajia Ny, MUH .

Bpi0op 3aexTpoaBurarensi. B mpuBOoJax CTAaMOHAPHBIX MAaIlWH
CEIBCKOXO03SIIICTBEHHOTO Ha3HAYCHUS HCIIOJB3YIOT ACUHXPOHHBIE
ANEKTPOABUTATEIN EPEMEHHOIO TOKA C KOPOTKO3aMKHYTBIM POTOPOM cepuu 4A
u AUP (npunoxenue 1). OHU OTIMYAIOTCA MPOCTOTOM KOHCTPYKIIUU, BHICOKOM
HAJIG)KHOCTbIO M CPaBHUTEJIIBHO HHU3KOW CTOMMOCTBIO. OJIEKTPOJABUTATEIN
BBIITYCKAIOT B TPEX UCHOJHEHUAX: Ha yanax — IM1081 (ocHOBHOE UCHOJIHEHNE),
Ha Jlanax u ¢ (uaHneBbM mutoM — IM2081, 6e3 nan ¢ ¢GaaHIEeBbIM HIUTOM —
IM3081 ¢ cunxpoHHBIMU yacToTaMu BpatieHus Ne 750, 1000, 1500 u 3000 Mmun-
1

[Ipy mOCTOSHHOW Harpy3ke 3JIEKTPOABUTATENN MOJOUPAIOT MO PACUETHON
MOITHOCTH — P, M 4aCTOTE BPAILICHUS Nyg.

PacuetHass MOIITHOCTh ABUTATENS

P
Pe=—"", (1.2)
Mo
rae P, —MOUTHOCTh Ha MPUBOJHOM Bally pabodero oprana, kBT;
T
p =nn (1.2)
Mo

min o
r7e M;— YIJIoBas CKOPOCTb NPHBOAHOIO Bana, pan/c (o, =3—O“); Mo — OOIIMIA

KOA(pUIIMEHT TOJe3HOro JeWcTBUsA (KMJ) TNPUBOAA, ONpelessierca Kak
IPOM3BEEHUE KIJI MOCIEAOBATEIbHO BKIIOYEHHBIX Iepenad Mi2,N34 U T.0.,
MOJIIUITHUKOB Ny U MyQT Ny (Tabm. 4.1), T.€.

No = 111,2713,4---111—1,11121111\4- (1.3)
Br160op snexTpoaBuratess mo karanory (mpuiioskeHue 1) mpoBoAT ¢ y4eTOM
3HaueHUN P, BwiOuparor Omwmxkaiimee Oojbplliee 3HAYCHHE HOMHHAIBHOM
MOIITHOCTH Py, T.€. IpH BBIOOPE TOHKHO COOMI0AAThCS yenoBue Py > Py, OnHako
ACUHXPOHHBIC JIBUTATEIM JIONMYCKAIOT TEpPEerpy3kH, T.e. P MOXET OBITh
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HECKOJIbKO Ooubiie P,. B 3ToM ciiydae OTKIIOHEHHE PAacyeTHOW MOIIHOCTH OT
HOMUHAJIBHOU

P,—P, 0 0
AP =——=-100% <5 %. (1.4)
PH
W3 xaraymora BBIIMCBHIBAIOT XAPAKTEPUCTUKHU YETHIPEX JIEKTPOJBUTATENEH,
UMEIOIINX OJMHAKOBYIO MOIIHOCTb, HO Pa3HbIC YaCTOTHI BPAIICHUS.

Tabnuya 4.1. 3HaYeHNsT KNI

Tun nepenayuu KIIJI,
3yOuaras:

HAJIAHAPUYECKas 0,96...0,98

KOHHYECKas 0,94...0,97
YepBsiuHas IMpH IepeaTOIYHOM YHCIIC:

cBoimie 30 0,70...0,80

ot 14 no 30 0,80...0,85
ot 8 o 14 0,85...0,90
I{enHast OTKpBITas 0,90...0,94
Pemennas 0,95...0,97
[ToamumHuKky KaueHUs 0,99...0,995
My Thl TPUBOJOB 0,97...0,98

Omnpenenenue o01ero nepeaaTovyHoOro 4mcjaa npusoaa. llepegarounoe
YHCJIO IPUBOJIA

U, = —. (1.5)

[TepenarouHoe 4KCIO MPUBOJA MOXKHO ONPEACIUTh M KaK MPOU3BEIACHUE
NepeaTOYHBIX YMCEIT BCEX MOCIICI0BATEIbHO BKIFOUEHHBIX MTepe1ad MPUBOIa:
Uo = Uz 2U3z4 ... Ui-1,. (1.6)
3HaYeHWE TEePEIaTOYHOr0 YHCIa KaXJO0H Iepeaadyd BBIOMPAIOT 10
pekoMeHnanuaM (tabi. 4.2).

Tabnuya 4.2
PexoMeH1yeMble 3HaYeHHs TTePeIaTOUYHbIX YN el

Tun nepexaun PexomenmyeMbie 3Ha4YeHHS IepeaaTOYHBIX
Yuce

3akpsiTas 3yOuaTasi:

HWIMHAPUYECKas 2,5...6,3

KOHUYECKas 2,0...4,0

3akpbiTasi YepBAUHas 8,0...80

Iemnas 2,0...40

Pemennas 2,0...3,0

Ipumeuanusi. CTaHAapTHBIA psJ TEPEAATOYHBIX YHUCENT 3yOdUaThIX Tiepenad
corjtacHo 'OCT 2185-66 Bxi1r0OYacT 3HAYCHUS
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lpan— 1,0; 1,25; 16, 20, 25 3,15 4,0; 50; 6,3

2pan— 1,12; 1,4, 1.8, 224, 28, 3,55 45, 56, 71
CranpapTHbII psijl IepeIaTOYHbIX YUCEIT YepPBIUYHbIX Nepenad cornacHo ['OCT2144—
76:

1 psn— 8, 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80;

2 psan— 9; 11,2; 14; 18; 22,4, 28; 35,5; 45; 56; 71.
Omnpenesnenue 4acTOThHI BpALIEeHUS BCeX 3JIEMEHTOB IPUBO/A:

N1 = Ny, N2 = n1/u1,2 =N3 Ny = n3/u3,4m.11.

OmnpenesieHue Bpalalmux MOMEHTOB Ha 3JIEMEHTAX IIPUBOJA:
BpAILAIOIIMI MOMEHT Ha Bally djieKTpoasuraresns, Hw,

P P_10%30 T
== wm T, = —1—, (1.7)
O)Z[B Tcnl[B uono

T1= T, — Ipu YCTAHOBKE Ha Bajly 3JIEKTPOJBUTATEII IIKMBA PEMEHHOM MIEpEeIayH;
T1 = TynuMn — IIPU YCTAHOBKE MY (PTHI;

1> = Twuion12; T3 = Tone; Ta = T3U34M34 U T.A.
[Io okOHYaHMHU pacueTa BBINOJHSIOT MPOBEPKY: 3HAUCHUE BPALIAOLIETO MOMEHTA
Ha TMOCJIETHEM DJIEMEHTE MPUBO/IA JIOJKHO OBITh PABHO 3a/IaHHOMY 3HAUYEHUIO Ty U
3Ha4YCHUIO 15 = TyUoNo.

PACYET PEMEHHBIX ITIEPEJJAY
OCHOBHBIM KpUTEpHEM pabOTOCIIOCOOHOCTH PEMEHHBIX TIepeaay SBISIOTCS:
TATOBasi CNOCOOHOCTDH U JI0JTOBEYHOCTH. [10 TATOBOM CIOCOOHOCTH MPOBOAST
MIPOCKTHBIM pacyeT mepeaaud. B mpoiiecce pacuera BHIOMPAIOT THUIT PEMHS U
ONPEIENAI0T FEOMETPUUECKHE TapaMeTphl Iepeaadn. PacyeT 1o 10AroBe4HOCTH
BBITIOJTHSIOT KaK TPOBEPOYHBIN.
1

== E QW

Puc. 1. Pemennas nepegaua:
1 — Bemymuii MKUB; 2 — BEIOMBIil IIIKUB;
THUIT PEMHS: @ — TTIOCKUM; 6 — KIIMHOBOM; 68 — KPYTJIbIH; & — MOJIUKIMHOBOMN

PACYET IINIOCKOPEMEHHOM MEPEJAYA
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JIsi BBIMIOTHEHUST pacdeTa HEOOXOAWMMBI 3HAYCHUS TEpPEeIaBacMOl MOIIHOCTH,
YacTOTHI BpallleHHs BEAYLIEr0 NIKMBA U MEPEAATOYHOr0 YHUCIIa IEpEeIayu.

Bpi0op THMHA MIOCKOro pemHsi. B mpuBOomax cCelbCKOXO3SMCTBEHHBIX MAIlWH
UCIOJB3YIOTCS pe3nHo-TkaHeBble peMuu 1o ['OCT 23831 ¢ npoknaakamu BKHII-
65 ©3 KOMOWHHMpPOBAHHBIX HHUTEH  (KOMOMHAIMU  TONMMA(PUPHOTO U
XJIOMYaTOOyMa>KHOTO BOJIOKHA) WJIH C MTPOKJIAIKAMU U3 CHHTETUYECKUX TKaHeh TA -
150, TA-200, TK-150, TK-200, TK-300. DTo moBblliaeT THOKOCTh PEMHS, a
MPOKJIAJIKK U3 TKaHU 00€CTIeUnBAIOT JOCTATOYHYIO MPOYHOCTD U JOJITOBEUHOCTb.
OmnpenesieHue reoMeTpuMYeCKHUX mapamMeTrpoB. [luameTp Bemymiero ImiKuBa
(puc. 1) onpenenstoT mo GpopmyJie

d; =(1100...1300) 3/P,/m, (2.1)

rae Pp— MOIIHOCTh Ha BEAyUIEM WIKHUBE, KBT; Ni — yacToTa BpalleHUs] BEAYILIETO

IIKHBaA, MI/IHfl.

3nauenue d; BRIOMpAOT U3 psajia muameTpoB: 63, 71, 80, 90, 100, 112, 125, 140, 160,
180. 200, 224, 250, 280, 315, 355, 400, 450, 500, 630, 710, 800, 900, 1000.
JluaMeTp BEJIOMOTO IIIKUBA

d; =dwu(l —¢), (2.2)

rae € = 0,01...0,02 — k03dHUITUEHT OTHOCUTEIBHOTO CKOJIbKEHUS PEMHS.
3nadyeHue d; TakKe BRIOMPAIOT U3 PsAaa JUaMETPOB.
OnpenenstoT pakTUYECKOE 3HaYECHUE TIEPETATOYHOTO YUCIa

— d2
Uy = d—c) (2.3)

OTtknoHnenue (baKTI/I‘-IeCKOFO IIepeaaTo4YHOro qHucia oT 3aJaHHOI'O

u —
Au=-2""100 % ne momxHo npeBsImath 5 %.
u

MuHUManbHOE MEXOCEBOE PACCTOSIHUE IIEpefadn
amin = 1,5...2(d1 + dy). (2.4)
3HaYEHUE 8min AT YJ00CTBAa AANBHEHIIMX PACUYETOB OKPYTJSIOT 10 OOJbLIEro
L[EJIOT0 YNCIA.
Pabouyro jyinHy peMHsSI MOKHO ONPEIETUTh 0 cleayomieit hopmyie:
L=2argtitds, (@ —d)° (2.5)
2 4a
[TorydyeHHoe 3HaUEHUE OKPYTISIOT A0 OJIMKAMILIEro Henoro.
YTouHEeHHOE 3HaUE€HHE MEKOCEBOTO PACCTOSHUS MEepeaayuH.

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

VYron o6xBaTa peMHEM MEHBIIIETO IIKHUBA

o, =180° - 570% >[a], [a]=150°. (2.7)

Pacuer Ha TAroBY10 ciocoOHOCTH. ONIpeAesIoT OKpyxkHO€E ycunue, H:



18

F = P10, (2.8)
v

rae P — nepegaBaeMas MOUTHOCTb, KBT; v — CKOpOCTh peMHs, M/C.

oo mdn (2.9)

60-1000

rae N — 9acToTa BPAIIEHUs BEMYIIErO NIKMBA, MUH .,
OrnpeneneHue pa3MepoB CEUCHUST PEMHSI.
[lIupuna pemHs

F

22—,
7[p]
I'JIe Z — YUCJIO MPOKIIAT0K, IpeasapuTenasHo Z = d1/(35...40)0:; 3HaUeHUE pacueTHOM

TOJIIIUHBI MPOKJIAAKK 01 IPUHUMAIOT 1Mo Taoi. 2.1; [p] — momyckaemas yaenbHas
Harpys3kKa ¢ y4eToM yciaoBHil pabotsl, H/MM.
Takum 00pazom,

(2.10)

[p] = [Po] CoCuC\Cy, (2.11)
rae [po] — momyckaemasi yaenbHasi Harpy3ka THUIIOBOM PEMEHHOU mepenaqu (CM.
Tabm. 2.1); Co —KOdPPUIHMEHT, YIUTHIBAIOIINN BIUSHHUE YTJIa HAKJIOHA TIEpeaadu K
ropuzonty — 0; nmpu 0 =0...60°, Co=1,0; mpu 0 =60...80°, Co=10,9; npu
0 = 80...90°, Co = 0,8; Co — K03 (HUIMEHT, YINTHIBAIONTNI BIUSIHAC YTJIa 00XBaTa
o1 (eM. Tab. 2.2); Cy — k03hHUIIMEHT, yYUTHIBAIOIINNA BIMSHUE CKOPOCTH,

Cv= 1,04 -0,00040?2 (2.12)
Cp— KO3(pOUIMEHT, YyYWTHIBAIOIIMN BIMSHUE XapaKTepa HArpy3kd M pexuMa
paboTHI:
IIPU CIIOKOMHOW Harpy3ke U OQHOCMEHHOH pabote C, = 1 (JIeHTOUHBIE KOHBEWEPHI,
BEHTUJISITOPHI, 103aTOPHI KOPMOB);
npu ymepeHHbIX kosieOanusx C, = 0,9 (miacTuHYaThle U BUHTOBBIE TPAHCIIOPTEPHI);
IpU 3HAYUTEIbHBIX Kosiebanusx C, = 0,8 (CKpeOKOBbBIE U KOBILIOBBIE TPAHCIIOPTEPHI,
U3MEJIbYNTEIN KOPMOB, MOJIOTUJIbHBIE OapabaHbl);
IpU IBYXCMEHHOH padoTe peKoMeHAyeTcsi yMeHbIINUTh 3HaueHue C, Ha 0,1; npu
TpexcMeHHou — Ha (,2.

Tabauya 4.3

Pemun miockue pesunorkanenble (mo FOCT 23831-79%)
Texunueckue [Ipoknagku U3 TKaHU
XapaKTePUCTHKU MPOKIAIOK BKHJI-65, BKHJI-65-2 | TA-150, TK-150
HaubGonbmas  momyctumasi  Harpyska

3 10
Ha TPOKJIANKY [Po], H/MM mmmpunbl
Pacdernas TomuHa MPOKIIAJIKU 01, MM 1,2 1,3
Uucno npokIagoK Z Ipyu MIUPUHE PEMHS
b, Mmm
20...71 3...5 —
80...112 3...6 3..4
125...560 3...6 3...5

Tabnuya 4.4
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3nauenns ko3¢gduumenta Cy

o1, Tpaj 110 120 130 140 150 160 170 180

Ca 0,78 (0,82 0,86 0,89 0,92 0,95 0,98 |1,0

OxoHuaTenpHO 3HaYeHHE b BEIOMparoT u3 psga 3Havenui: 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.4. 1o 1200 MMm.
Tonmmaa pemMHst O = 81Z, T1e 01 — TOJIIIMHA OJTHOM MPOoKIaaku (cM. Tadr. 4.3).
[Tposepsitot cooTHOIIeHUE: d1/0~ 35...40,
Cuna npeBapuTeIbHOTO HATSKEHUS PEMHS

Fo = bdoy, (2.13)
II€ Go— HaNpsDKEHHE OT MPEIBAPUTEIBHOTO HATSXKEHUS peMHs (HavyalbHOE
HaTsDKeHUE peMHs): 6o = 1,8 MIla — 11 pe3nHO-TKaHEBBIX PEMHEH.
Harpy3ka Ha Bajbl ¥ OMOPHI

= :ZFOSin%. (2.14)

Pacuer KJIMHOpEeMEeHHOM nepeaavyu
OCHOBHBIE TapaMeTPhl KIIMHOBBIX PE3NHO-TKAHEBBIX pEMHEH: (popma u pazmepsl
MIOTIEPEYHOTO CEUCHUS, AJTMHA PEMHS U TTapaMeTPhl IIKHBOB PETJIaMEHTHPOBAHBI
['OCT 1284.1-89 u 1284.3-96. [IpoexTupoBaHue epeadn MpH 3aaHHBIX
3HAYEHUSIX MepeIaBaeMOil MOIITHOCTH, YaCTOThI BPAIIEHHsI BETyILIErO UIIKUBA U
NepeJaTOYHOr0 YUCIIa HAUMHAIOT ¢ BbIOOpa TUIA KIMHOBOTO PEMHS, 3aTEM
OMPECISIOT TpeOyeMOoe YICII0 peMHel (puc. 2).
Bbi0op THIIA KJIMHOBOTO peMHsl. BEIOMPAIOT TUIT KIIMHOBOTO PEMHS B
3aBHCHUMOCTH OT BEJIMUMHBI KPYTAIIIETO MOMEHTA Ha BeAylieM Ikuse (Tabum. 4.5).

[2d

bo

40°

Puc. 2 CeyeHue KIMHOBOI0 PeMHSA

Tabnuy 4.5




20

XapakTepuCTHKA U pa3Mepbl KIMHOBBIX peMHeil

O603HaquI/I bp, bo, h, yo, A;Z dmina Tl, HM

Tun pemHs
€CEYEHUs | MM | MM | MM | MM | MM‘ | MM

Z (0) 8,5 | 10 6 [ 21| 47 | 63 o 30

KiuHOBEIE peMHH A (A) 11 | 13 8 | 2,8 81 90 15...60

HOPMAJILHOTO B (b) 14 | 17 [105]| 40 | 138 | 125 | 50...150

CcedeHHUS 1O C (B) 19 | 22 |135] 4,8 | 230 | 200 | 120...600

I'OCT 1284.1-89 D (@) 27 | 32 | 19 | 6,9 | 476 | 315 | 450...2400

E (/D 32 | 38 |23,5] 8,3 | 692 | 500 [1600...6000

HpnMeanMeA — INI0IIadb IIOMCPCYHOT0 CCUCHUA PCMHA.

OmnpenesieHue reoMeTpUYeCKUX MAPaAMeTPOB Neperavn
JlnameTp BeAyLIETO MIKKUBA ONPEIEISIETCA M0 CIAEAYIOWER (popmyIe:

d; >30...403/T,, (2.15)

rae 71 — Bpalllarolnii MOMEHT Ha BeayleM mkuse, H-m.
MuHUMabHBIH quamMeTp 01 MOKHO OIpeaeuTh mo Taoi. 4.5.
Juametp BeaoMoro mkuBa 0, onpenessior mo popmye (2.2).
[Tonydennsie 3HaueHus d; 1 d,; yTOUHSIOT 1O sy AuaMeTpoB (pasaen 2.1).
MexoceBoe pacCTOsTHUE TIepe1aun

0,7(dy + dp) <a <2(d; + dy). (2.16)
JIst mampHEHIIUX pacdeToB 3HAYCHHUE d OKPYTJISIOT JI0 MEJIOTO OOJIBIIETO.
Pacuetnyto qyiunHy peMus L onpenensitor o opmyie (2.5) U OKpyIJISIIOT 110
crangapTHoro 3HadeHus. Crangaptabiil psa umH (mo [OCT 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 dhopmyie (2.7) yTOUHSIOT MEKOCEBOE paccTosiHue niepenadu. [1o dhopmyre
(2.8) onpenensatoT yroa o0xXxBaTa peMHEM MEHBIIETO MIKKUBA 1. Jlomyckaemoe
3"HaueHue [o1] 10 90...120°. ITo popmye (2.4) onpenensitoT CKOPOCTh PEMHSI.
Pacuyer Ha TATOBYI0 c1IOCOOHOCTb. OTIPEETSAIOT YUCIIO PEMHEH, HEOOX0ITUMOE
JUTSI TIepeiaduu 3aaHHOMMOIITHOCTH:

P
z= <6, (2.17)
P,C,C.C,C.C,

rae P — nepenaBaemasi MOIIHOCTb, KBT; Py — HOMHUHaIIbHAs. MOIIHOCTb, KOTOPYO
MOJKET MepeaTh OJUH PEMEHb B SKCIIEPUMEHTAIILHBIX YCIIOBHSIX, KBT (Tadi. 2.6);
Cq u C, onpezenstores 1o pekomenaauusaM pasgena 2.1; Cy — kodppuueHT
nepeaaToyHoro oTHomeHus (tadi. 4.6); C;— ko3 UIUEHT, YIUTHIBAIOIIHH YUCIIO
pemHeii B nepenade (1abm.4.7); CL — k03 OUIUCHT, YIUTHIBAOIININ IJIHHY PEMHS:

C. - eﬁ, 219

riae Lo — 0a3oBast JyIMHA KIIMHOBOTO peMHs (cM. Tadi. 2.6).




21

Tabnuya 4.6
3Hayenus ko3guuuenta Cy
U 1 1,1 1,2 1,4 1,8 >2,5
Cy 1 1,04 1,07 1,1 1,12 1,14
Tabnuya 4.7
3navenus ko3ppunuenta Cz
Z 1 2.3 4...6
C, 1 0,95 0,9

[TommydeHnHO€ YMCIIO peMHEl OKPYTISIOT A0 Onmxaiiiiero 6osbiero muenoro. Eciu
MOJIy4YeHHOE 3HaUeHHuEe OoJibliie 6, CeAyeT TM00 YBEIUUYUTh JUaMETPhl ITKUBOB,
100 BRIOpATh peMEHb OOJIBIIIETO CCUCHUSI.
Cua npeaBapuTENbHOTO HATSHKEHUS OJTHOTO PEMHS

Fo = GoA, (2.19)
rne oo =1,6 MIla— HavanbHOE HampsDKEHUE U PE3MHO-TKAHEBBIX KIMHOBBIX
PEMHEN.
Harpy3ka Ha BaJbl

- al
FB = 2FOZsm? (2.20)

Tabnuya 4.8
MouHocThb Po, nepenaBaemasi oqaum pemuem (FOCT 1284.3-96)
Ceuenue Hnamerp 3nauenust Py, Ipu CKOPOCTH peMHS V, M/C

pemus (6a30Basi| MEHBIIIETO
JUIMHA peMHs | 1kuBa di, 3 5 10 15 20 25 30

Lo) MM
Z (1320) 63 031 | 049 | 0,82 | 1,03 | 1,11 — —
71 0,37 | 056 | 0,95 | 1,22 | 1,37 | 1,40 | —
80 0,40 | 0,62 | 1,07 | 141|160 | 1,65 | -
90 044 | 0,62 | 1,16 | 156 | 1,73 | 1,90 | 1,85

100 0,46 | 0,70 | 1,24 | 1,67 | 1,97 | 2,10 | 2,04
112 0,48 | 0,78 | 1,32 | 1,80 | 2,12 | 2,30 | 2,28
A (1700) 90 0,56 | 0,84 | 1,39 | 1,75 | 1,88 | —
100 0,62 | 095 | 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 | 2,91 | 3,44 | 3,70 | 3,64
160 0,85 | 1,32 | 2,35 | 3,20 | 3,80 | 4,12 | 4,16
180 0,88 | 1,38 | 2,47 | 3,39 | 4,05 | 4,47 | 4,56
B (2240) 125 092 | 1,39 [ 2,26 | 280 - | — | —
140 1,07 | 1,61 | 270 [ 345|383 | — | -
160 120 | 1.83 | 3.15 | 4,13 | 4,73 | 4.88 | 4.47
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180 1,30 | 2,01 | 3,51 | 466 | 544 | 5,76 | 5,53

200 1,40 | 2,15 | 3,79 | 5,08 | 6,00 | 6.43 | 6,38

224 147 | 226 | 4.05 | 545|650 | 7,05 | 7,15

250 154 | 239 | 429 | 585 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 | 459 | 5,80 | 6,33

224 2,08 | 3,15 | 535 | 695 | 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 | 663 | 886|104 | 111 | 10,9
315 263 | 407 | 719 | 9,71 | 115 | 125 | 125
355 2,716 | 432 | 7,70 | 105|126 | 13,8 | 141
400 2,89 | 454 | 8,10 | 111 | 133 | 159 | 154
450 3,00 | 470 | 850 | 11,7 | 142 | 159 | 16,6

Pacuem 3youamo-pemennvix nepeoau

< i w0

:_-..—T‘.-—""tﬂ“—:-“—r—. -1
T Sfpkml_ b

o

Puc. 2.3. 3yOuarbie peMHH: @ — PEMHHU C TpanelenaaIbHbIM TpoduieM;
O — PEMHH C MOIYKPYTJIBIM TIpoduiieM

B 3ybuaTo-pemeHHOl Nepenaye Harpy3ka mepefaeTcs 3a CUeT 3aleruieHUs
3yObeB pEeMHsI CO MIKMBaMU. 3yOuaThlii peMEHb MPEJCTaBIsSCT COOOW JIEHTY C
3yObsSIMU Ha  BHYTPEHHEH  TOBEPXHOCTH. 3yObsS  PEMHS  BBIMIOJHSIOT
TpaneneuaaIbHOTO WIH TIOyKPYTIOTO MPOQuIIs.

Pacuer 3y04aTo-peMeHHBIX Tiepeiad BEAYT U3 YCIOBUS IPOYHOCTH PEMHSI.
OCHOBHOM pacyeTHBIN apaMeTp nepegayu — MOJ1yjIb

m=K3/P/n (2.21)

rae K—xoadduument, yuuthiBaroumii Gopmy 3yObeB: Il peMHEH ¢ 3yObsiMu

TpaneneuaanbHon Gopmel K = 35, mys pemHel ¢ 3yObsaMu NodyKpyriaon Gopmel K

= 25; P-nepenaBaemMasi MOIIHOCTb, KBT; N1 — yacToTa BpallleHus: MEHBIIIETO [IKUBA,
-1

MUH ™.

3HadYeHHEe MOYJISl M TapaMeTphl PeMHs BbIOUpatoT 1o (Tadum. 4.9).
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Tabnuya 4.9
ITapaMeTpsbl 3y04aThIX peMHeH ¢ TpaneuenaaibLHbIM npoduiaem 3yda
B 3aBHCHUMOCTH OT MOAYJIsI M.

MonyJsib peMHS 1, MM

Hapaverpei 1 [15] 2 [ 3] 45 7] 10
[ITar 3yObeB peMHS p, MM 3,14 14,71 6,28 | 9,42 |12,57{15,71|21,99| 31,42
BricoTa 3y0a h, Mmm 08|12 | 15 2 25| 35 6 9
Tonmmua pemas H, Mm 16 | 2,2 3 4 5 6 11 15

Haumenpmmas tonmuna 3y0a 1 1151181 3 | 44| 5 8 12
S, MM ’ ’ ’

Paccrostaue oT ocu Tpoca 10 04 104|06|06|08]|08]|08 0.8
BITQJINHBI PEMHS 0, MM

Jlnametp Tpoca d,, MM 0,36 0,65...0,75
Yron npodus 3yba 2y, rpaj 50 40

Macca IM qnuHBI peMHS

wupuHoi 1mm (-1073, 2 2,5 3 4 6 7 8 11
Kr/(M:MM)

JlonmycTumas yaenapHas

Harpyska [F,], H/mMm 25135 | 9 9 | 26 | 30 | 32 42

HawubonsIiee nepenarounoe

7,7 | 10 115 12 8 8 | 57 4,7
9HUCIIO

Haumensmee nomycrtumoe 13110 1 10 | 10 | 15 | 15 | 18 18
YKUCIJIO 3yObEB HA IIKUBE 71

W3 ycnoBust oOecriedueHus JOJITOBEYHOCTH PEMHS YHCIO 3yObEB Mayoro
IIIKKBA Z1JTOJDKHO OBITh HE MEHEe PEKOMEHYEeMOTO.
UYucio 3yObeB OOJIBIIIETO IIKUBA

Z, =4U, (2.22)
rie U — repegaTouyHOoe YMCIIO0 PEMEHHOM Mepeaayn.
3Ha4YEeHUA Z OKPYTJISIOT 10 LEJIOTr0 Yucha.
PacueTtHbIe AUaMCTpPbI ITIKUBOB
d=mz, (2.23)
HpeI[BapHTeJ'II)HOC 3HAYCHUC MCIKOCCBOI'O PACCTOAHUA IIPUHUMAIOT B
npeneaax

a=(0.55...2)(d, +d,). (2.24)
JInuHy peMHs B marax
_2a,4+7 (3,7%4)'p 2.25
,=23.0% +[ 4 (2.25)
B kypcoBbix pacuérax |, MOKHO ONpeaeuTh 0 YIPOIIEHHOH hopMyte
_2a L, t+1
p_T-l_ 1 5 2 (2.26)

[Tonyuennoe 3HaueHue |, OKpyrIsftOT JOCTaHaAPTHOTO U3 psifa: 32; 40; 50;
63; 80; 100; 125; 160.
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Yuciio 3y0beB peMHS, HAXOSIIUXCS B 3aIETUICHHH C MEHBIIIUM IITKUBOM
z,=2% >, (2.27)
360
IC a; — YTOJI 00XBaTa Ha MEHBIIIEM IIKHBE ONPEACIISIOT 110 hopmyne(2.7).
[Tpu z,< 6 yBETMYMBAIOT YUCJIO 3yObEB HA MIKUBAX WIIA MEXKOCEBOE
paccTosiHue.
Pacuer Ha TATOBYI0 CIIOCOOHOCTD.
OnpenensitoT okpyxkHoe ycunue, H:

F = P10° (2.28)
v
rjae P — nepenaBaemasi MOITHOCTh, KBT; v — CKOpOCTh peMHSI, M/C.
3arem
_rdn 2.29
Y~ 60-1000 (2.29)
e Ny — 9acToTa BpalleH!Us BeYIIEro IIKMBa, MUH .
[Tupuna pemus

F
b’> [?:] (2.30)

T7Ie[F;] — IoIycKaemas yelabHas OKpYKHas CUJia Ha €IUHUILY IIUPUHBI
peMHst 06e3 ydeTa eHTpoOe)HbIX cut, H/mm.
Takum oOpazom,

[R]=[R]C.C:, (231)
rae C, — KooQPUUUEeHT JMHAMUYHOCTH U PEKUMA PaOOTHI, BEIOUPAETCS 110

pexoMeHausaMm pazaena 2.1; C; — KodhOUIMEHT, YIUTHIBAIOIIHMA
HEPaBHOMEPHOCTD paclpe/IeIeHUs] Harpy3KH MEX]Ty TPOBOJIOKaMU Tpoca, Cp =
0,85.

upuny pemus b Beiouparot u3 psaga: 3; 4; 5; 8; 10; 12,5; 16; 20; 25; 32;
40; 50; 66; 80; 100; 125; 160; 200 Mm.

Harpy3ka Ha Bajbl ¥ OMIOPBI pacCYUTHIBAETCs Mo popmyie

F.=11.12)F, (2.32)
rae F— okpyxHas cuna, H.

PACYET HEIIHBIX ITEPEJAY
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B mpuBoaax CenbCKOXO3IHCTBEHHBIX MAIIMH IIHPOKO HCIONB3YIOTCS MPHUBOAHBIC POIMKOBBIC 1iernu [TP
(puc. 3.1). OcuHoBuble mapametpsl nenei [1P pernamentuposansl 'OCT 13568-97 (tabim. 3.1).

5 o 2
D /8]

- 1

-
"‘k = 2L

d
gt -
Puc. 3.1. IlpuBogHasi poJIMKoOBasi HeMNb:
1, 2 — mmacTuHBI 1Ieny; 3 — BTYyJIKA; 4 — BAJIUK; 5 — POJIUK
B 00603HaueHNH POMKOBOM LMK YKa3bIBAIOT: THII, LIAT t, pa3pyIIaroiyto Harpy3Ky Fpasp 1 HOMEp
I'OCTa. Hanpumep: Lemns [1P-25,4-56,7 TOCT 13568-97. Y MHOropsaHbIX Lenei B HaYaIe
0003HaYeHHUs YKa3bIBarOT yncio psiaoBs (211P...).

Kpurepuu padéoTocnocooHOCTH M pacueTra
[IpyunHaMu BBIXOAA U3 CTPOS LEMHBIX IEpeAad SBISIOTCS: W3HOC WIAPHUPOB LEMH, YCTaJOCTHBIC
paspylleHus IACTHH, IPOBOPAYMBAHUE BAJUKOB M BTYJIOK B MECTaX 3allpECCOBKH, BHIKPAIIUBAHUE U
pa3pylIeHue POJIMKOB, U3HOC 3yObeB 3BE3/I0UCK.
JeTanu cTaHIapTHBIX HeTiel paBHOMIPOYHBIE. PAaBHOIIPOYHOCTH 00ecTieunBaeTCsi COOTHOIIICHHEM pa3MeEPOB
JeTaliel, WX MaTepuallaMd M TepMooOpaboTKoi. Pacder cTaHmapTHBIX Iienei MNPOBOASAT IO JBYM
OCHOBHBIM KPUTEPHUSAM pabOTOCTIOCOOHOCTH: H3HOCOCTOMKOCTH IIAPHUPOB ¥ MPOYHOCTH LEIH.
OCHOBHBIM KPUTEPUEM pacueTa Ha H3HOCOCTONMKOCTD SIBISIETCS IaBJICHUE B LIAPHUPE LENH:

F.K

p==——=p], (3.1)

OIl
rae Fy— oxpyxnas cuna, H; Ao, — II0maas OIOpHON MOBEPXHOCTH LIAPHKUPA, MM
(tabm. 3.1); K,— xoadduiueHT sKcmyaraiuu; [p]— momyckacMoe HaBiIeHHE B
mrapaupe, Mlla (ta6:. 3.2).
AL
v L-30°
rae 711 — Bpalaromnii MOMEHT Ha Beyllen 3Be3104Ke, H-M; N1 —yacToTa BpameHus
BeJyLIEH 3Be3109KH, MHH *; U — CKOPOCTb LIEIH, M/C.

(3.2)

Tabnuya 3.1
IpuBoanbie posukosbie nenu (FOCT 13568-97)
Paccrosnue [Tpoekuus |Pa3pyma |Macca
[ar MEXIY HunameTtp POeKIl Py
IUIOIIaaM | roImas 1M
[emnb nenu t,|BHYTPEHHUMH |pOJIUKA
HIapHUpa |Harpyska |menu (Q,
MM mwiacTuHaMu |01, MM A
Aon, MM Fpasp, KH  |[KT
b3, MM
I1P-9,525-910 9,525 |5,72 6,35 28 9,10 0,45
[1P-12,7-1820-1 12,700 |5,40 8,51 40 18,20 0,65
[1P-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
[1P-19,05-3180* 19,050 (12,70 11,91 105 31,80 1,90
[1P-25,4-5670* 25,400 |15,88 15,88 180 56,70 2.60
[1P-31,75-8850* 31,750 [19,05 19,05 260 88,50 3,80
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[1P-38,1-12700* 38,100 |25,40 22,23 395 127,00 5,50
[1P-44,45-17240* 44,450 |25,40 25,70 475 172,40 7,50
[1P-50,8-22680* 50,800 |31,75 28,58 645 226,80 9,70
I[Ipumeuyanme. * — 11eMu, KOTOPBIE U3TOTABIMBAIOTCS ABYX- WIIA TPEXPSIHBIMU.
Tabnuya 3.2
JlomyckaeMoe 1aBJjieHHE B HIAPHUPAX POJTHKOBBIX 1lenei
[p], MIla, npu yacTOTE BpallleHHs MaJIOM 3B€3109KH, MUH *
tlarnemtb M go 1200|400  [600 [800  [1000 2230|1600
12,70...15,875 35 31,5 28,5 26 24 225 |21 18,5
19,05...25.4 35 30 26 235 |21 19 17,5 |15
31,75...38,1 35 29 24 21 18,3 166 |15 —
44,45...50,8 35 26 21 175 |16 — — —
Taxum 06pazom,
Ka = K}Z[KaKH KCMerere)Ks (33)

rne K;— KodQPUIMEHT AMHAMUYHOCTH, YUYUTHIBAET XapaKTep HArpy3Kd, IpU
CIIOKOIHOM Harpy3ke K = 1, mpu Harpy3ke ¢ ymepeHHbIMU ToTukamu K = 1,2...1,5,
pu CWIbHBIX Tomukax Ky = 1,8; K, — KoapPuimeHT MexoceBOro pacCTOSIHUs, pU
MEXKOCEBOM paccTosHuM IenHoi nepeaadun a = (30..50)t (t — war nenm), K, = 1; npu
a<25tK,=1,25; npu a=(60..80)t, K,=0,9;, K,— xo3pduumeHT HaKIOHA
nepeaadr K TOPU30HTY, TIPH YIJIe HAKIIOHA JTMHUH IIEHTPOB 3BE3/109CK K TOPU3OHTY
10 60°K;, = 1, 6onee 60°K;; = 1,25; Koy — KOOPOUITMEHT CMa3KH, TPH HEMTPEPHIBHOM
CMa3blBaHMM B MacisiHOM BaHHe Koy =0,8, mpu peryasipHOM KareabHOM
cmaspiBaHuu Koy =1, npu mnepuonndeckoM cmasbiBaHUM Koy = 1,5 Kper —
KOO (PUIIMEHT PeryaupoBKU TMepefadu; MPU PETyIUPOBAHUN HATSHKEHUS IICTH
NepeMEeIEHUEM OCH OJJHOU U3 3BE3/10UEK MM OTTSLKHBIMU 3Be3104KaMu Kper = 1,1,
i HeperyiaupyeMbix nepefad Kper = 1,25; Kpex — KO3(GGUIMEHT peXuma WM
IPOAODKUTEIBHOCTH pabOThI Iepeaad, Ipyu ONHOCMEHHOU paboTe Kpex = 1, mpu
OBYXCMEHHOU Kpex = 1,25, mpu TpexcMeHHOM Kipex = 1,45.

[Tpu pacdere 1nenHOM Mepegady Ha MPOYHOCTH ONPEJIEIISIOT YCIOBHYIO BEMUKMHY Koadduinenra 3amaca
MIPOYHOCTH:

F
s=—"2>5_6,
Imax
rae Fpasp — paspymaromas Harpyska, H (cm. Tabm. 3.1); Fimax— HaTshKeHUE Hanboee

Harpy»>KeHHOW BeTBH, H.
IToaToMy

(3.4)

Fimax = KiFt + I:q +Fy, (35)
rne Fq— HaTsbkenue ot cuibl Tskectd, H; F — HaTshkeHne oT HeHTpoOEeKHBIX Chil,
H.

Takum 00pazom,

Fq = Kraqg, (3.6)
IrJie & — MeXKOCEBOE PAaCCTOSIHHE TIepe1auu, M; (] — Macca OJTHOTO METpa e , KT (CM.
1abn. 3.1); g— yckopeHume cBoGoOgHOrO mnaneHus, M/c?, Ki— xo>pdumuent
MPOBHUCAHMS (3aBHCHUT OT PACHOJIOKCHHS Tepenaun), K= 6 I TOPU30HTATBHBIX
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nepenay, Kf= 1,5 nns mepenad, pacmnofioKeHHbIX moa yriom 45° Ki=1 nusa

BCPTUKAJIBHBIX IICpCIay.
CnenoBartebHO,

Fu.=qv?, (3.7)
rjae v — ckopocts renu, m/c (3.16).
ITopsiaok NPpOEeKTHPOBAHUS LENTHOU Mepeaadu

Onpenenenue reoMeTpuyeckux napamerpon. OnTuMaibHOE YHUCIIO 3yObEB BEAyIICH
3BE3/10YKU

21=29-2u=>13;
YUCJIO 3y6beB BE€IOMOI 3BE€3J0UYKHU

Z» = 77U < 100...120.

’KenaTenbHO MPUHUMATH HEUETHBIC 3HAUCHHUS Z1 U Z2.
[Iar nenu, Mm:

t=2,83—>— (3.8)
rae 71— BpalmarouMié MOMEHT Ha Bemaymieil 3Beznouke, Hm; m — kosddunmeHr,
YUYUTBHIBAIOIINI YKCJIO PSAAOB LEMH: JJISI OJHOPAIHBIX LErner M = 1, AByXpsIHbIX
m = 1,8, ans TpexpsaHbx M = 2,7,

71 oqHOPSIIHBIX LENer mar MOXKHO ONMPEAENATH M0 CIEAYIOIEH 3aBUCUMOCTH:

(3.9)

[Tomyuennoe 3Hauenue mara yrouHstoT mo ['OCT 13568-97 (cm. Tabn. 3.1), mpunumas Ommkaiiiiee
3HAYCHHE.
3HavyeHHe MEKOCEBOTO PACCTOSIHUS Mepejau, U3MEPEHHOTO B Iarax:

ay=30...50.
Yuciio 3BeHbEB OCIu
> +zl+22+(22—21)2 (3.10)
b =2t 4n’a, '

HonyquHoe 3HAUYCHUC OKPYIJIAIOT A0 LEJIOr0 YE€THOTO.
Me:xoceBoe PacCTOAHUC TNIE€peaavIn

2 2
_ L4 4L+ 4 I~ 4
a=0,25t| Ly~ "+ [Lp —T) —8[—] . (311

JlnnHa nenu

L = Lyt (3.12)
JnameTpsl 3Be3/104€EK:
JINAMETP EIUTEIBHON OKPYKHOCTH
. 180°
JIUaMeTp OKPY>KHOCTHU BBICTYTIOB 3yObeB
180°
D, =t]| 0,5+ctg . ; (3.14)

JUaMeTp OKPY>KHOCTH BIAJWH 3yObeB

D, = dy —(0,5d; +0,05)2, (3.15)
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rjae di — muamMeTp OKpYKHOCTH poihka, MM (cM. Taoir. 3.1).
Onpeueﬂeﬂne KHHEMATHYC€CKHUX U CUJIOBBIX IMMAapaMETpPoOB
Cpenmusisi CKOpOCTb e, M/C:

:ﬂ
60-10°
riae t— mar memw, MM; Z; — YKMCIO 3yObeB Beayllled 3BE3J0YKH; N; — YacToTa

BpALICHUS BEAYILEH 3BE€300YKH, MUH .
Harpy3ska Ha Bausl, H:

(3.16)

Fo=(1,1...1,15)F, (3.17)

IIpoBepouHbIii pacyeT M0 KPUTEPUAM PaboTOCIOCOOHOCTH BHITTONHSIOT IO popmynam (3.1) u (3.4).

PACYET 3YBYATBIX IIEPEJIAY

Pacuer nnanHaApUYeCKUX 3y0UaThIX mepeaav
OCHOBHBIE pacyeTHBIE 3aBUCHMOCTH ISl ONPEJICNICHNS] KOHTAKTHOM MMPOYHOCTH M IMTPOYHOCTHU 3yOBheB IpU
narube npuHATHl Mo ['OCT 21354-87. YuuThiBas, 4TO B CEJILCKOXO3SIMCTBEHHOM MAIIMHOCTPOCHUU
U3TOTOBJIEHUE 3y0UaThIX KOJIEC, KaK IPaBUIIO, HE BBIIIE KJIacca TOYHOCTU 7, AMAaMETphl Kojec He Oonee
700 MM, a OKpyXKHast CKOPOCTH 110 6 M/C, psi (OpMYIT M pEKOMEH AN IPUHSTHI B YIPOIIEHHOM BH/IE.

OmnpenesieHne 0CHOBHBIX FreOMeTPHYECKUX MapaMeTPOB Nepeaavn
MexkoceBoe pacCTOSIHUE, MM:

(4.2)

rie K,— pacuetHbiii kodpdunuent K, =495— g npsmMo3yObIX Iepeay;
K, =430 — s xoco3yObIX U HIEBPOHHBIX; 12 — BpalllalONINii MOMEHT Ha KoJiece,
H-M; Kyp—K0d3(pdUIMEHT, YUHUTHIBAIONIUN pacIlpeeicHue Harpy3ku IO JIJTHHE
KOHTAKTHOM JIMHWU, TPU TOCTOSSHHOW Harpy3ke NpeaBapUTEIbHO MPUHUMAIOT
Ky =1,1...1,2; Wsa — K02hDUITUEHT OTHOCUTEIHHOM MIMPUHBI 3yOUaTOr0 BEHIIA.
PeKOMeHHyeMHC 3HAYCHUS:
P CUMMETPUYHOM PACIHOJIOKEHHH KOJEC OTHOCUTENbHO omnop Y = 0,4...0,5; nmpu HECUMMETPUYHOM
pacIoioKeHUH KOJIEC OTHOCHTENBHO OMOp M TPH TBEPAOCTH TMoBepxHOcTH 3yObeB HB <350
Wi = 0,315...0,4; nst xostec ¢ HB > 350 Wy, = 0,25...0,315; nst kopoOok niepesiay ¢ MOABHKHBIM 0JIOKOM
mectepe Wi, = 0,1...0,24; 115 meponnbix konec Wy, = 0,6...0,8.
CTaHZ[apTHBIe 3HAYCHHUSA MECKOCEBBIX paCCTOHHI/Iﬁ NUWIMHAPUYCCKUX Mepeaayd CICAYCT BI:I6I/IpaTL u3 psaa:
40; 50 63; 80; 100; 125; (140); 160; (180); 200; (225); 250; (280): 315; (355); 400; 450; 500 mm.

Jnst KOco3yObIX KOJIEC € TBEPJAOCTbIO paboyux MOBEPXHOCTEH 3yOheB
HB <350 HopManbHbIil MOAYJIb

m, = (0,1...0,02)ay > 2 mMm. (4.3)

3HaueHre MOAYJIS YTOYHSIOT M0 Taduuie 4.3.

Tabnuya 4.3

3uavenust moayJs (mo F'OCT 9563-80)

1psn 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 4uciio 3yObeB
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_ 2a,,CcosP

L (4.4)

z
n

r7e 3 — yroa HakJIoHa 3yObeB KOCO3YOBIX KOJIEC.

B cooTBeTcTBUM ¢ peKOMEHIAUMAMH UL KOCO3YOBbIX KoJjiec MpHHUMAIOT — 3 = 8...16°; 1 1mIeBpOHHBIX
B =25...35°.
Zs OKPYTJISIIOT /10 LIEJIOTO YMCJIA, TIOCIIE YEro YyTOUHSIOT 3HaYeHue 3.

ZsM
cosp = == = B = arccosp. (4.5)
28y,
Uwncno 3yObeB mecTepHu
z
U, +1

[Mony4yeHHoe 3HaYeHUE OKPYTIISIOT 10 IETI0T0 YHCIIa, IPU ATOM JIOJKHO BBITIOIHATHCS YCIIOBHE Z > 17c0Sp.

Yucno 3y0ObeB Kojieca

2, =1z — 1. 4.7)
JenauTenbHbli AMaMETp LIECTEPHU
m,z
cosf3
JenurenbHbl TUaMeTp Kojeca
m,z
cosf

3areM MPOBEPSIOT MEKOCEBOE paccTostuue aw = 0,5(d1 + dy).

JlnameTpbl OKPYKHOCTH BepIIHH 3y0beB Uar = d1 + 2My, da2 = d2 + 2mp.
JluameTpbl OKPY)KHOCTH BIaauH 3yObeB i = di — 2,5My, dr2 = d2 — 2,5m,.
Pabouas mmpuHa BeHIa 3youaToro kojieca by = Wpadw.

IIpoBepoYHbIii pacyeT HA BHIHOCIMBOCTD M0 KOHTAKTHBHIM HANPSIKEHUAM
KonraktHoe Hanpspkenue, MlIla:

rne Zy =2,5,/CoSPB — koaddurment, yuuThBaOmmi (HOPMY COMPSHKEHHBIX
MOBEPXHOCTEHN 3yObEB B MOJIOCE 3alleruieHus]; Zg— KOI(P(ULMEHT, YUUTHIBAIOIINANA
MEXaHUYECKHNE CBOWCTBA MATEPHAJIOB COMPSDKCHHBIX 3y0YaThIX KOJEC, IJIs CTalln
Zg =190 MIIa'?; Z.— xo>ppUUMEHT, yuMTHIBAIOMMHA CyMMapHYIO JUIMHY

KOHTAKTHBIX JIMHUM.
Takum o6pazom,

1
Z.= |—, (4.11)
8(1
i€ €0 — KOAOPUIIMEHT TOPIIOBOTO MEPEKPHITHSI.
IToatomy
€y = 188—412[££~+J£} COS3; (4.12)
Zy 4

OKpY’KHasl CHJIa B 3alleTUIeHnH, H:
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T,
d,
Ky — xoadumment Harpysku. [Ipu nmpoBepounom pacuere Ky = KupKnvKna, TI€
Kup — k03P punimenT, yuuThIBaIONINil HEPABHOMEPHOCTh paclpeiesICHUs: Harpy3Ku
10 JUTMHE KOHTAKTHBIX JUHHUH (Ta0x. 4.4); Kuyy— Ko3(h(UIHUEHT, yYNTHIBAFOIIHIA
BHEIIHIOIO TUHAMUYECKYIO Harpy3Ky (Ta0um. 4.5), 3aBUCHT OT OKPYXKHOH CKOPOCTHU
KOJIeC M CTCICHM TOYHOCTH mepemadn (tabm. 4.6, 4.7); Kuya— K03 UIHCHT,

YUUTHIBAIOIIMNA pacIipeieiecHue Harpy3Ku MeKy 3yObsimu (Tadm. 4.6).

F, (4.13)

Tabnuya 4.4
3navenus ko3 dunuenta Kup

TBepAOCTh MOBEPXHOCTH 3YOhEB
Yha = bw/d1 HB < 350 HB > 350
I 1 Il I 1 Il

0,4 1,15 1,04 1,1 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

14 — 1,18 1,07 — — 1,16

1,6 — 1,22 1,09 — — 1,21

1,8 — 1,25 1,11 — - _

2,0 — 1,30 1,15 — — —
IIpumeuanue. Jlannsie B cToibOue | oTHOCATCS K TmepegadyaM C  KOHCOJIBHBIM
pacriosio)keHueM 3yOuaroro koseca; |l — ¢ HecMMMeTpUUYHBIM PACIIONIOKEHUEM KOJIEC
Mmexay onopamu; |l — ¢ cumMmmMeTpUYHBIM pacnoyioKeHUEM KOJIeC.

Tabnuya 4.5

3navenus kodppunuenra Knv

Oxpy’kHas CKOPOCTh v, M/C

Teepnocts HB 105 | 10 | 15 |20
Ilepenaua IIOBEPXHOCTH
CteneHb TOYHOCTH
3yObeB
8 7
[Ipsimosybass  |<350 1,05 — — —
>350 11 - — -
Kocosybas u|<350 1,0 1,01 1,02 1,05
HICBPOHHAs >350 1,0 1,05 1,07 1,10
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Tabauya 4.6
3nauenns k03ppuuneHToB Ko 1 Kra
Oxpyxcias Crenenb TOUHOCTH | KHq KFra
CKOPOCTB V, M/C
Ho 5 7 1,03 1,07
8 1,07 1,22
9 1,13 1,35
Csrime 5 mo 10 7 1,05 1,20
8 1,10 1,30
Csrime 10 o 15 7 1,08 1,25
8 1,15 1,40

CremneHp TOYHOCTH 3y6anBIX nepeaayq onpeacisi€TCa B 3aBUCUMOCTH OT 3HAYCHUA Opr)KHOﬁ CKOpOCTHU
KoOJ€ecC:
ndn
v=——,
60-10
rje N — 9acToTa BpalleHHs KOJIeca, MUH -,
Tabnuya 4.7

CreneHb TOYHOCTH 3y0UaTHIX Nepenay

OxpysKHas CKOpOCTb, M/C
CreneHnb Tounoctu| Y P 7

He Oosee [Ipumeuanue
HE HIDKE

npsiMo3y0ast | kocozyOast
7 10 15 [lepenaun pH TTOBBIMIEHHBIX
(TouHBIE) CKOPOCTSIX M YMEPEHHBIX Harpy3Kax
8 6 10 [lepemaun 06mIEro MaIMHOCTPOCHHUS,
(cpenHel TOYHOCTH) He TpeOyromue 0co00l TOYHOCTH
9 5 4 THUXO0XOHBIE TEepelauyl MOHUKEHHOU
(MOHMKEHHON TOYHOCTH) TOYHOCTH

OTKIIOHEHHE pacueTHOro 3HAYCHUSA KOHTAKTHOI'O HAIPAKCHUA OT HAOIYCKACMOI'O OIpEeACIAOT I10

(e) — O
sagucumoctu AG = MlOO %;

Gyp
Ac nipu nieperpyske (ou > oxp) He Oonee 5 %, nmpu Heporpyske (ox < owp) He 6omee 10 %. IIpu Gonpmnx

OTKJIOHCHHUAX CJICAYCT HU3MCHUTH MCIKOCCBOC PACCTOAHHUC IMICpPEAAvYU W IHPUHY 3y6anor0 BCHIIA,
2
by, =—H_h
yTOUHUB nocienHiow no dopmyne 0, = — 2 My 1pu 3TOM HEOOXOJMMO BBHITIOJIHHUTH YCIIOBHE
OHp
S 2,5m,
sinf

IIpoBepounblii pacyeT nepegayu Mo HanpsiKeHUsM u3ruda. Hanpspkenue usrnda

FK

w''n

by,

y HO 3HAYCHHC Wha = bW/(lW HC JOJDKHO MPCBLINIATE PEKOMCHAYEMOC.

OFp — JOIyCKA€MOE HaIpsKEHUE U3ruoa:

Fmin
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TJI€ OFlimb — MPEJET BBIHOCIMBOCTH 3yObeB MpH U3rube, onpenensercs mo tadi. 4.8;
Skmin— MHMHUMaNIBHBIH KOd(hduIMeHT 3amaca mnpodyHocTH, Tabd. 4.8; Yn-—
KO3 (PUIIMEHT AOATOBEYHOCTH, JJIA Mepenay, padoTalolux C pecypcom Ooliee
10000 yacos, YN = 1; Ve — koadduiment dhopmbl 3yda, yIUTHIBACT BIAUSHUE YUCTA
3yObeB KoJjieca Ha MPOYHOCTD MPHU U3ruoe.

Tabnuya 4.8
IIpenesibl BBIHOCJIHBOCTH GFlim M KO3 GUIIHEeHTHI 6€30MaACHOCTH Sk

TBepIoCTh MaTEpUaIa KOJIEC

Tepurrieckas Ha MOBEPXHOCTH |B cepaneBune |Mapka ctamu  |orim, MIla |Sr
00paboTka
3yObeB 3yObeB
Hopmanuzanus, 40, 45, 40X,
e — 180...350 HB 40XH.35XM 1,75HB 1,7
OO6bvemHas 40X, 40XH,
saKaLKa 45...55 HRC A0XDA 500...550 |1,7
3akayka TBY
CKBO3HasI c|48...52 HRC 40X, = 35XM, 500...600 |1,7
40XH,
00XBaTOM
3akanka TBY mo|56...62 HRC  [27...35 HRC |58, 45PII, Y8 [900
BCEMY  KOHTYpY 40X, 35XM, 1,7
(Mn > 3 M) 48...52 HRC 40XH, 600...700
A3zoTHpoBaHHE 700...950 HV  |24...40 HRC 38X210, 12
38X2MIOA HRC + 290 1,7
550...750 HV 40X, 40XDA
20X, 25XI'T,
IlemeHTaLHS 56...63 HRC 30...35 HRC 1DXH3A 800 1,65
Ve onipenennsaioT mo yrciy 3y0heB SKBUBAJIEHTHOTO KoJeca Zy (Tabm. 4.9).
YA
Z, = ; 4.14
" cos®p (4.14)
Tabnuya 4.9
3nayenus kodpdunuenta gopmbl 3y0beB Yr
Zy 17 20 22 24 26 30 35 40 50 >80

Ve 4,7 407 (398 (392 3,88 |38 3,75 3,7 3,65 [3,6

Vg — k03 hUIHEHT, YIUTHIBAIOIIUI BIMSHUE YTiIa HAKJIOHA 3yOheB:

BO
Ve=1-"_: 4.15
B 140 (4.15)

V: — koapuLmenT, yunThIBaIOMINI IEPEKPHITHE 3yObeB:

V,=—; (4.16)
€q

Kr — ko3 puumeHT Harpy3Kku, MOKHO IPUHATH paBHBM 1,3...1,5.

B nposepounsix pacuerax Kr = KrpKrvKFo.

Koaddumment, yautsiBaronyii HepaBHOMEPHOCTD paclipeiesIeHHs HArPY3KH I10 JITTHHE KOHTAKTHBIX JTHHUH

Kk, onpenenstot mo tadm. 4.10.
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Koadpduument nuHamuanocty Harpy3ku Kry onpenensiot mo Tadim. 4.11, ko3 huuueHT, yIuThIBaloMni

HEPAaBHOMEPHOCTL PACIPEICICHHUS HATPY3KH MEKIY 3yObsIMH B MHOTOMAPHOM 3alleruieHuH Krq— TI0
Tabx. 4.6.

Tabauya 4.10
3nayenus ko3¢ dpunuenta Krp

TBepaoCcTh paboUKX MOBEPXHOCTEN 3yOhEB
Wbd = bw/d1  |HB <350 HB > 350

| I Il \Y I 1 Il v
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 — — — — — —
IIpumeuyanue. [lanusle B cronOue | OTHOCATCA K CHUMMETPUYHOMY PpaCIOJIOKEHHUIO
3y04aThIX Kojiec OTHOCUTENBHO omop; || — k Hecummerpuunomy; |1l — k koHCOTBEHOMY IS

IIAPUKOBBIX MOALIUITHUKOB, |V — TO ke, HO AJI1 POJIMKOBBIX NOJIIUITHUKOB.
Tabnuya 4.11
3Hayenus ko3 puuuenta Kry

TBepnocts HB |Oxpy»xHasi CKOPOCTb v, M/C
Cremnenb TOYHOCTH |paboueit
EIOBerHOCTI/I 3yObeB 3.4 8...12,5
7 <350 1,15/1 1,35/1 1,45/1,2
>350 1,15/1 1,25/1 1,35/1,1
8 <350 1,25/1,1 1,45/1 —/1,4
>350 1,2/1,1 1,35/1 —/1,3

I[Ipumeuanue. B uyucnurene yka3aHbl 3HAYCHUs 7S MPsAMO3yObIX Tmepenad, B
3HaMEHaTeJe — IS KOCO3YOBbIX.

Pacuer kKOHHYeCKHUX 3y0UaThIX nmepeaay
Pacuer koHHMYeckoll 3y04arol mepeqadd peAyKTopa OOIIEro Ha3HAYCHUS MPOBOJMTCA B TOW IKe
MOCJIEeIOBATEILHOCTH, YTO M IUIHHIApHYeCKOl (pasaen 4.1). B KOHUYECKUX PEAyKTOpax MpH OKPYMKHOMH
CKOPOCTH KoJiec 10 3 M/C (omycKaeTcs 10 8 M/C) peKOMEHYeTCs HCII0JIb30BaTh MPSIMO3yOble KOHUUECKUE
KoJieca.

Pacuyer 4yepBSIUHBIX Mepeaay
UYepBsiuHble MEpeAayd, TaKk K€ Kak M 3y0darele, pacCUUTHIBAIOT MO KOHTAaKTHBIM HANpPSDKEHHAM H
HanpsDKeHUsIM n3ruba. B otnnume ot 3y0uaThix mepenad, r7ie OCHOBHBIM BHIOM TOBPEXKIEHUS SBIISCTCS
YCTaJIOCTHOE BBIKpAIIUBaHWE pabOYMX TIOBEPXHOCTEH 3yObeB, B UEpPBAYHBIX Iepefadax dvarle
HaOronatoTesl 3aegaHue M W3HOC. I MX MpeaynpexIeHHs OTPaHUYMBAIOT 3HAUYEHHS] KOHTAKTHBIX
HaIpsHKCHUH U MPUMEHSIOT aHTU(PUKIIMOHHBIE MaTepHraibl (puc. 4.4).




34
3y6 koneca Bumox vepBsaka

vzv\.L‘_j

VLN

l

vy Vg
Puc. 4.4. Cxema K onpeie/ieHUI0 CKOPOCTH CKOJIbKEHHUS

[TocnenoBaTensHOCTH pacyeTa YepBAYHBIX TIepead PeayKTOpOB aHAJIOTHYHA pacdeTy 3yOuaThixX mepenad.
OCHOBHBIE T€OMETPHUECKUE TTaApaMETPBI YePBAUHBIX repenad perinamentupoBansl 'OCT 2144-76.
Bbi6op MaTepuajioB 4epBAYHO mapbl. UepBSK W3roTaBIMBAIOT M3 CTAIH C TEPMOOOpabOTKOW 10
tBepaoct HB <350 (ymyumenne) nmmm HRC > 45 (3akanka TBY, memenTanms); BeHel 4YepBIYHOTO
KoJieca — U3 OpOH3bI WK YyryHa. Mapky OpoH3bI BBIOMPAIOT MO BEIMYHHE CKOPOCTH CKOJIBKCHUSI.
IIpenBapuresbHO

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

rae Ny —4acToTa BpalleHUs YepBsKa, muH L T — BpalarolInid MOMEHT Ha Kojece, H-m.
[Tpu ckopoctu ckonbxenus: Us <5 m/c pekoMeHIyeTcs HCIOb30BaTh 0€30JI0BIHHYIO OpPOH3Y, CBBIIIE —
OJIOBSTHHYO; TIpH cKopocTH U5 < 2 M/C MOKHO HCTIONB30BaTh YYTYH.

OnpeneieHue 10MyCKaeMbIX HANIPSIKEH Ui

,Z[OHYCKaeMI)IC KOHTAKTHBIC HAITPSKCHHA:

JUTsE OE30JIOBSIHHOM OPOH3EI

[6.] = 300 - 2504, 4.18)

JUTSL OJIOBSIHHON OpOH3BI

[6.] = 0,96 (4.19)

JUISL 4UyT'yHa

[6.] = 175 — 350,

I[OHyCKaeMI:Ie HaIIPsKCHUS n3ruba AJI1 BCEX MapoK 6pOH3H,

[cr] = 0,255: + 0,080, (4.20)
rIe or— npeaen tekydectu Oponsel, MIla (tab:. 4.13); o — mpeaen NpoYHOCTH
opon3bl, MIIa.

Jomyckaemple HanpsHKeHUs U3ruda s 9yryHa
[GF] = 0,2203.4,
I7ie Op.y — IIPENeN MPOYHOCTH uyryHa npu u3rude, Mlla.

Tabnuya 4.13
XapaKkTepuCTHKH MATEPHAJIOB VI YePBSIYHBIX KOJIEC
Mapka Hpener Hpenexn Cxopoctb
MATeDHALA Crnoco0 MUThs |IPOYHOCTH Gy, | TEKYYECTH G, CKONBKEHHA U < M/C
P MITa MIIa >
B necok 200 120 Capie 10
bpO10®-1 15 o [240 160
BpOH® [{enTpobexnoe | 290 170 4...10
BbpAXK93J1 B necok 395 195 Jlo 4
CYl15 B necok 314 — Jo 2
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Omnpenenenne 0CHOBHBIX reOMeTPHYECKHX MapaMeTPoOB nepeaaun (puc. 4.5)

dol };7
3 \ i 3 [
4 ) 20 “t:g RS
- \ \\\‘ N < z S
g ) NN e
<) N N > L
- % . : : . I
= :‘EYEI—"/’V’/// (x :O,W
¢ VA7 7
( // > N1 |
S 5| |
—“ W ——— . W " W — —r

Puc. 4.5. T'eomeTpuyecKkue mapamMeTpbl YepBIYHOM Mepeaaun

MesxoceBoe PacCTOAHUC TNIE€peaavIn

( \?

a, = [ﬁuj J 20| 110, (4.21)
q L)
q [on]

rae 7T>— KpyTsIIMid MOMEHT Ha uepBsuHOM Kojece, H-Mm; Ky— xoadduumeHnt
HArpy3KH, TMpeaBapuTesnbHO npuHuUMaoT Ky =1,2; z;— uyucino 3yObeB Koieca,
Zp =79U> 27; 73— 4MCIIO 3ax0JI0B uepBsika: Z1 =4 mpu U=8...15 , 21=2 npu
u=15...30, zz=1 mpm u> 30; (- xodpdUIMEHT aUaMeTpa HYEpPBSIKA,

NpeIBapUTEIIbHO (~Zo/4.
[MonyuenHoe 3Ha4YeHHe aw yToustoT o 'OCT 2144-76 (tabun. 4.14)

Tabnuya 4.14
OcHOBHBIE TapaMeTPbl MUJIHHAPHYECKHX YepBsaYHBIX nepenay (mo 'OCT 2144-76)

u 8:16; 31,5 |9;18; 35,5[10; 20; 40 |11,2; 22,4;|12,5; 25;|14; 28;56 |63

45 50
/2. Z1|32:4; 36:4:; 36:2;|40:4; 46:4; 50:4; 58:4: 63:1
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

25:8:0 2,0; 125;(2,0;10; 0 |1,6; 16:11,6; 12,5; 0 |1,25; 20:({1,0; 16;

50 +0,75 +0,25 +1.0 +0,50
63 3,15:8;0 [2,5; 12,5;|2,5; 10;(2,0; 16:(2,5; 12,5:;|1,6; 20:11,6; 16;
+0,95 +0,2 +0,50 +0,25 +0,375 -0,125

80 14,0;8; 3,15;16,0; |3,15; 10; |2,5; 16; 2,9;12,5; 12,0, 20; 2,0; 16;
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0 -0,603 +0,40 +1,0 +0,75 +1,0 +0,50
100 50;8;0 4,0;12,5; (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
195 6,3; 8:15,0; 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; 5,0;16;0 |5,0;10;0 |4,0;20;0 |4,0;12,5; |
-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
995 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 18,0;12,5; B
+0,15 +0,40 -0,25

C YUYC€TOM CTaHAAPTHBIX 3HA4YCHUI aw U UHA3HAYaroT CTaHAAapPTHBIC 3HAYCHUA MOIAYJIA 3alCIIICHUS m,

koaddurmenrtaq, u ko3 PuirenTa CMeIeHns X.
CMenieHne MpUBOIUT K H3MEHEHUIO MEKOCEBOTO PACCTOSIHUSI:

a,, =%(q +2, + 2X).
JnameTpsl AeTUTENBHBIX OKPYKHOCTEN YepBsIKa U Kojeca
di =qgm; d; = zom;
JMaMeTp HavallbHON OKPY>KHOCTH YepBsika Ipu x # 0
dw1 = (q + 20)m;
koneca Owz = d2.
JIaMeTpbl BEPILIMH BUTKOB YepBsiKa U 3yObeB Kojeca

da =dy +2m;
daz = (22 + 2 + 2X)mM;
JIMaMETPBI UX BIIATUH
df]_ = d1 — 2,4m.
dio = (22— 2,4 + 2x)m.
HaubGonpmuit muameTp xoeca
dayo = dgo + 6M/Z1 + 2.
JnuHa Hape3HOH 4acTH yepBsiKa

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

[Hupuaa 3y6uaToro BEHIa YepBSIYHOTO KoJIeca

b, <0,75da; mipu 21 = 1 witn 2;

b2 < 0,67dal npu Z; = 4;

nojy4yeHHble 3HadeHus yrouHstoT no 'OCT 663669 (npunoxenue).
OmnpenensoT yroi nobeMa BUHTOBOW JIMHUY YepBsika Y (cM. puc. 4.4):

tgy =ﬁ; Y :arctgi.
q q

(4.22)

(4.23)
(4.24)

(4.25)
(4.26)

(4.27)
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CKOpPOCTh CKOJIbKEHUS

s = L1/cosy, (4.28)
r7e Vi — OKpY>KHasi CKOPOCTh YepPBsIKa, M/C.
nd,n
v = —113 (4.29)
60-10
IIpoBepouHblii pacyeT M0 KOHTAKTHBIM HANIPSKEHUSIM
KonrakTHOE HaIpsKECHUC, HeﬁCTByIOHleC Ha 3y6I)$IX YCPBAYHOI'O KOJIeca:
476 |T,10°K
Oy = 2 H S[GH], (4.30)
d, d;
K = KK,
raie Kp— KOA(DPUITMEHT KOHIICHTPAIIMM HArpy3Kd, TPHU TOCTOSIHHOW Harpy3ke
Kg=1, Ky— KO3pOHUIMEHT  JUHAMHYHOCTH  Harpy3ku  (taom. 4.15),
3aBUCUTOTBEIIMUUHBI CKOPOCTH CKOJIBKCHHUSI M CTEINEHUW TOYHOCTH IMepeadn
(Tabm. 4.16).

Tabnuya 4.15
Koy puuuent auHamMmuyHocTu Harpysku Ky

Crenenn CKOpOCTb CKONIBXKEHUSI Vs, M/C
TOYHOCTH Jo 1,5 1,5...3 3...7.5 7,5...12
6 — — 1 1,1
7 — 1 11 1,2
8 1...1,1 1,1...1,2 1,2...13 —
9 1,2...1,3 — — —
Tabnuya 4.16
CreneHb TOYHOCTH YePBAYHBIX Nlepeaay
CxkopocThb
Crenenb
ckonbkeHu |OOpaboTka [Tpumeuanue
TOYHOCTH
SVs, M/C
Ilepenaun c MOBBIIIIEHHBIMU
Yepssk 3akanieH, NUTuGOBaH
7 Ho 10 CKOpPOCTSIMU U TpeOOBaHUSIMU
Y TIOJTUPOBaH
K TOYHOCTH
Homyckaercs yepBsK | [Iepenaun CPETHECKOPOCTHBIE
8 Ho 5 ¢ TBepaocthio <350 HB, CO  CpemHUMH  TpeOOBaHUSIMU
He 1M OBaHHBIM K rabapuram ¥ TOYHOCTHU
YepBsik ¢ TBEPIOCTHIO Ilepenaun OTKpPBITBIE
9 o 2 .
<350 HB, ne numd§oBaHHbIi | HU3KOCKOPOCTHBIE

IIpoBepouHbIii pacyeT M0 HANPSZKEHNUAM M3ruda
Hanpsokenue u3rn6a, JieiictByrolee B 3yObsiX YepBsIYHOTO KOJieca, ONPECIISIOT 10 cieaytonield popmyie:

n~2

FK
m, o)

(4.31)

rie Ve— xoddduimeHt Qopmbl 3yda UYEPBIYHOTO KoJieca, OMpENeNseTcs B
3aBUCUMOCTH OT YHCJIa 3yObeB 3KBUBAJIGHTHOTO KoJieca Zy (Tadu. 4.17).

Tabnuya 4.17
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3navyenus kodpdunuenta Yr
Zy |20 (24 |26 128 |30 (32 |35 |37 |40 [45 |50 |60 |80
Ve 11,98 1,88 (1,85 11,80 |1,76 |1,71 (1,64 |1,61 |1,55 |1,48 {1,45 |1,40 |1,40

Taxum 0Opazom,
Zy

Lyy= 3 - (4.32)
cos’y
My — HOPMAJILHBIN MOJTYJIb,

m, = MCosy, (4.33)

Fi — oxpy>xHas cuna Ha yepBA4HOM KoJiece, H:

2T
F = Z2 (4.34)

d,

Koadpdumment narpysku Kr = Ku.

Hanpsbkenus u3rn0a, ASHCTBYIOIIME B 3yObsIX Kojieca, pa3Mepbl KOTOPBIX OMpEAecHbl M3 pacueTa Ha
KOHTaKTHYIO MPOYHOCThb, KaK NPaBUJIO, 3HAUYUTENIBHO HHUXE NONyCKaeMbIX. 3MEHEHHs pa3MepoB U
TIepecyeT mepeaun He TpeOyIoTCs.

Koy puumeHT mosie3Horo aeiicteus nepegayum:

tgy
=0,95—=" 4.35
n tg(y +0) (4.35)

r1e ¢’ — IpUBEACHHBIN yroi TpeHus (Tabm. 4.18).

Tabnuya 4.18
3HaYeHNS NPUBEICHHBIX YIJVIOB TPeHHUA @'

Martepuai BeHI1a YEpBSIYHOTO KoJleca
CkopocTh
CKOJbXEHHUs Vs, | OnoBsiHHAs OpoH3a besonopsnas Ceppliil UyryH
we OpoH3a, JaTyHb
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' 9°43'
0,50 3°09' 3°43' 4°52' 5°09’
1,0 2°35' 3°09’ 3°43' 4°00'
1,5 2°17' 2°51' 3°09’ 3°43'
2,0 2°00' 2°35’ 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’ -
50 1°16’ 1°40’ 1°43' —
8,0 1°02’ 1°29' 1°26' —
10,0 0°55' 1°22' - -

Koa¢ddumment nmoneznoro neicTBus nepegadn 3aBUCUT OT MaTepUaloB YepBsSKa M BEHIA KoJjieca, Yucia
BHUTKOB 4Y€pPBsKa, KAYECTBA CMa30YHOTO MaTepuala, KauecTBa padOounX MOBEPXHOCTEH BUTKOB YEpPBAKA U
3yObeB kosieca. Ha mepBoM 3Tane mpoekTupoBaHust MOXKHO npuHuMate: 1 = 0,7 mpu 23 = 1; 1 =0,75...0,8
npu 21 =2;n = 0,87...0,92 mpu 21 = 4.

TennoBoii pacueT YepBAYHOro peayKTopa. [Ipm HEOOXOAMMOCTH TETTIOBON pacdeT peayKTopa MOXKHO
BBITIOJTHUATH IO METOJMKE, U3JI0KeHHOH B [1].
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Cuiibl B 3alleNJICHUH

2T T
Fu=-Fpp==2, rme Iy = —2—;
d Up oo
2T
Fo=—Fa =—2; Fri=—Fro = Fotgo.

d,

BAJIBI PEAYKTOPOB, IHITOHOYHBIE COEAUHEHUA

Pacuer Baj10oB peayKTOpOB
Kpurepusasmu paboToCOCOOHOCTH BAJIOB SIBJIAIOTCS MPOYHOCTD, JKECTKOCTH M BUOPOYCTOMUYMBOCTB. st
BaJIOB NIPUBOOB OCHOBHBIM SIBJISIETCS pacdeT Ha IPOYHOCTb.
[l BBIITOJTHEHUS pacueTa Bajl paccMaTpUBAIOT Kak 0ajKy, IAPHUPHO 3aKPEIVICHHYIO Ha ABYX OINOpax.
OCHOBHBIMH PacUETHBIMU Harpy3kamu sIBJIIIOTCS KpyTAIIKe U u3ruodaromye MmoMeHThl. [lopsmok pacuera
CIEIYIOLINN:
1. KoHcTpyKuuioBana onpenessiioT, BBINOIHAS 3CKU3HYI0 KOMIIOHOBKY pexykropa (ri. 5).bonbmmHcTBO
BAJIOB PEAYKTOPOB UMEIOT CTyIeH4Yatyio hopmy (puc. 6.1).
B kypcoBoii paboTe paccUHUTBHIBAIOT TUXOXOIHBIN Ball pEAYyKTOPA.

cm
= O x =
- J N = -
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{, l, l,

0
Puc. 6.1. Bax cTyneH4YaTOil KOHCTPYKIHM:
a — BaJl C HTWINMHAPHUYCCKHUM KOHIIOM; O—Banc KOHYCHBIM KOHIIOM

2. Jlng manpHEWMX pacyueToB Baja COCTAaBISIIOT PacdeTHYI0 cxemy (puc. 6.2). Bam pemykropa HarpyxeH
cunamu Fy, Fa, Fr, meficTByrommmu B omoce 3arieTuieHus 3y04aToi Wit YepBsIaHOM Iepeaadn, 1 KOHCOIbHON
Harpy3koil Fk, yCIIOBHO MNpPWIOKEHHOW B CEpeIUHE I0CAJAOYHOIO0 Y4YacTKa BBIXOJHOIO KOHI[A Baja.
BemmanHaakoHCOMBHOM Harpy3KH It peayKTOpoB oomiero HazHadenus onpenenena ['OCT P 50891-96.

JI1s1 BXOJHBIX BaJIOB PEYKTOPOB JIFOOOTO TUIIA U BBIXOAHBIX BAJIOB OJHOCTYIEHUYATHIX

PEAYKTOPOB (KpOME YepPBAYHBIX ):

cm
—
=S AS) a3
© I ™ i |
N J/ ‘t:m \ J/

F =125JT. (6.1)
I[J'ISI BBIXOJHBIX BAJIOB MHOFOCTyHeH‘IaTBIX pe,I[YKTopOB nu IIeprI‘IHBIX
F =2504/T, (6.2)

rae 7 — Bpalaromuii MOMEHT Ha Bainy, H-m.

B KOHKpeTHBIX CiIydasx, €CIM Ha BBIXOJHOM KOHIIE Baja pacloIOKEH IIKUB PEMEHHOHN HMIIM 3BE370YKa
HenHOoN nepeaayu, F MpruHUMaloT paBHOM pacyeTHOW Harpys3ke Ha BaJibl ATON Mepeaayu.

CTposT 3MIOpbl KPYTAIIMX W W3THOAIOMIMX MOMEHTOB, IOJIb3YSCh METOJIWKOW, M3JI0KEHHOW B Kypce

COIIPOTHUBJICHUSI MaTCPUAJIOB. Ilo SMIpaM CYMMAPHBIX MOMCHTOB OIPCACIIAOT HanOoJee OIacHEIe
CCUCHU BaJia.

3. BoIMONHSAIOT IpOBEPOUYHBIN pacyeT Bajia Ha CONPOTUBIIEHHUE YCTaIOCTH.
J1st HauboJiee OnacHbIX CEYEHUH ONpeAeAoT K03 QUIMEeHT 3anaca NPOYHOCTH:

5= _>[5]=2.25 (6.3)

/2 2
So TS

rie So— Ko3(ppuuueHT 3amaca MPOYHOCTH MO HAMPSHKEHUSIM U3ruba; S —
Kod(PUIMEHT 3anmaca MPOYHOCTH 10 HATIPSHKCHUSM KPYUCHHS.

s = 01 , (6.4)
(e} KG
——>—0c, +%¥Y,0,
K4Ke
S = S| , (6.5)
T I,(}E
— 1, +%¥. 1,
K Ke

Il€ G.1 U T — MNPEAeNibl BBIHOCIMBOCTH Marepuana Bajla COOTBETCTBEHHO IpU
w3rnbe u kpydenumu, Mlla (ta0mn.6.1); Ga U Ta— aMIUIMTYABl TMEPEMEHHBIX
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COCTaBJISIFOIIMX LMKIOB HAIPSIKEHUW, Gm U Tm — HOCTOSIHHBIE COCTABIIAIOIINE
nukiaoB, MIIa.
YcinoBHO IIPUHUMAIOT, YTO HaIIPAKCHUA I/I3FH6a N3MCHAKOTCA I10 CI/IMMeTpI/I‘IHOMy UKILY, HaIpsOKCHUA

KPY4EHUS — [10 OTHYJIEBOMY.
Jis cMMMETpPUYHOTO IIMKJIAa aMIUINTY A,

Cy=—-, (6.6)

rae W — MOMEHT CONpPOTUBIIECHHS U3THOY, MM°,

Jlnst crutomEoro kpyrioro cedenust W = 0,1d3,

2
bt,(d -t
,HJ'ISI CCUYCHHUA CO IIMOHOYHBIM I1a30M W - O,ld 3 - l(z—dl)
£
F
A 1 FR -
2 F
Q 1 Q Q kn
SHEED & ey
; /7% A 3 /;
F, 22 F 22
2 R27 ’ /L;? *RZZ
7 2#
XY RX7 5 R)(z
m /L;( Rm RKZ
F
% «
/\72 m
Mz
M,
/\z{ /\7)(7
ST
M‘—-/
Mz K2
e LT
¥/ MZ / — iy
/‘722
e

Puc. 6.2. Cxema Harpy:keHusi Bajia. JNOpbl H3ruda0IUX U KPYTALIEro MOMEHTOB



4F,

>
nd
[Tpu OTCYTCTBHM OCEBOM CHUIIBI B CEUEHUH O = 0.
J1is OTHYJEBOro IMUKNIA Ta = Tm = 0,5Tmax,

ITocTosiHHas cocTaBiaomas O m=

T

Jlnst crutotHoro kpyrioro ceuennst Wy = 0,203,

3
I[J'ISI CCUYCHHUA Bajia CO IIIIOHOYHBIM IT1a30M Wp = O, 2d -

max —
Wp
rac WP — MOMCHT COHpOTI/IBHeHI/IH prquI/II'O, MM"™.
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T

3

Pasmepsl mmoHovyHoTo Masza b u t; onpenenstor mo tabdi. 6.4;
Yo U Yr— KOI(DDUIIUEHTEI, XapaKTEepU3YIOIHEe YyBCTBUTEILHOCTh MaTepHalia K aCHMMETPUH IHUKJIA
HaIpsUKEHHIL, s craned Yo = 0,02 + 2:10 0y, wex 0,5y,
Ks 1 K:— addextuBabie K03(D(PHUINEHTH KOHIEHTPAIMH HANPSOKSHWA TpU
(Tabn. 6.1). KoHneHTpaio HanpspkeHUH B CEUCHUHM Bajla MOYKET BBI3BATh IITIOHOYHBIA IMa3, MOCAJKa
JISTAJId Ha BajJ C HATATOM, M3MCHCHHME AMaMeTpa W T.A. [lpy Haiu4uu B OJHOM CEUCHUHM HECKOJIBKHX
WMCTOYHUKOB KOHLICHTPAIIUM HANPSHKSHUH YUUTHIBAIOT HanOoJIee OMaCHEbIH, T.€. TOT, y koToporo Ks u K,

OoJbIIE.

bt, (d —t,)°
2d

Kg¢ 1 Kr— macmrTabnerit paktop u hakTop KadecTBa moBepxHocTH (Tadm. 6.2, 6.3).

(6.7)

n3rube M KpydeHUH

Tabauya 6.1
3HaveHus KO3pPUIHEHTOB KOHIEHTPAIINH HANIPSKEHUI
Ko K-
DaKTOp KOHUEHTPALIMK HATIPSHKEHUN o3, Mlla
<700 [>1000 |<700 [>1000
Tantens npu r/d = 0,02 ' r 2,5 3,5 1,8 2,1
(D/d =1,25...2,0) 0,06 PREN SR 1,85 2,0 1,40 1,43
0,10 ' 160 [164 [1,25 135
Bsitouka mpu r/d = 0,02 L a 1,90 (2,35 [1,40 [1,70
(t=r) 0,06 ‘fl T 1,80 2,0 1,35 1,65
0,10 A | 1,70 1,85 (1,25 150
[IInoHOYHBIN Ma3 1,70 2,0 1,40 1,70
[TpeccoBas nmocazka rpu p > 20 MIla 2,40 3,60 1,80 2,50
Tabnuya 6.2
Macwrabublii pakrop K
HamnpsbxenHoe cocTostHue U MaTepuai Jlnavetp Bana d, mv
30 40 50 70 100
N3rub mjis yraepoaucTon ctaiu 0,88 0,83 (0,81 |[0,76 (0,71
N3rub nns nerupoBaHHON cranm 0,77 073 [070 l067 |062
Kpyuenue ajist Bcex cranei
Tabnuya 6.3
daxkTop KavecTBa NOBepXHOCTH KF
Bun Mmexannueckoi [ [TapameTp IEpPOX0BATOCTH | KF ipu s, MlIla
o0paboTku MOBEPXHOCTH Ra, MKM 500 700 900
OO0Touka 2,5...0,63 1,05 1,10 1,5
[Inudopanue 0,32...0,16 1,0 1,0 1,0
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Pacyer HIMOHOYHBIX COeAMHEHNH

Jlist mepenayd KpYTSIIEro MOMEHTa OT Baja K CTYNHIE M HAoOOpPOT B PEIYKTOpax HCIONb3YIOT
npu3MaTHyecKue IMHOoHKK. Bce pasmepsr mmonok crangaptuzoBanbl ('OCT 23360-78, puc. 6.3,
tabn. 6.4). lupuny mmonku b u BbicoTy h BeIOMpaOT MO AMameTpy Baia, MIMHY |, ompenessor mo
COOTHOMICHHIO lyn = ler —5...10 MM u yTouHsIOT Mo Tabm. 6.4. JlnmuHy crymumsl aetand (cMm. puc. 5.1)
npuHUMarT paBHOU ler = (0,8...1,5)0same, cormacys ¢ pasmMepoM Ha 3CKH3HOM KOMIIOHOBKE pPEIyKTOpa
(TMHA CTYMUIIBI TUTUHIPUYECKOT0 3y0UYaToro Kojieca He MOXKET ObITh MEHBIIIEC IIMPHHBI BEHIIA 3y04aTOro
Koureca by).

ITocie BbIOOpA IIMTOHKH BBHIIOJHSIOT IPOBEPOYHBINA PacyeT MIIOHOYHOTO COCIUHECHHS HA CMSITHE:
3
2710
Oy :—d Y S[GCM], (6.8)
( N 1) p

rae 17— kpyTsimuii MoMeHT Ha Bany, H-M; d — mmamerp Baja, mm; h — BeIcoTa
IIMOHKH, MM; |, — pabovas anuHa mwmoHkd, MM; |, = Iy — b; [ocu] — momyckaemoe
HanpsHKEHUE CMSATHS, MllIa; [Gen] = 120...140 MIla — JUISE cTanu;
[oen] = 70...90 MlIla — npu HaaMYUKM B COCTMHEHHUH JCTANICH U3 YyTyHA.

“

AN
Al

Puc. 6.3. lllnonky npusMaTu4eckmue
ITocne BpIGOpa MITIOHKY BHITIOIHSIOT MPOBEPOYHBIN pacyeT IMIIMOHOYHOTO COEUHEHHUS HA CMATHE:

2T10°
S —WS[GCM]’ (6.8)

rae T— xpyTsamuid MOMEHT Ha Bamy, H-m; d — muamerp Bama, MMm; h— BbicoTa
IIMOHKH, MM; |, — pabouast anuHa mwmoHkd, MM; |, = Iy — b; [ocv] — momyckaemoe
Hanpsbkenne — cMmarus, — Mlla; [Oew] =120...140 MIla—  gis cranm;
[6ev] = 70...90 MIla — npu HaTUYKMK B COSTMHEHUH JIeTaICH U3 YyTyHa.
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HOoAbOP MOAINUITHUKOB KAYEHUA

s monnepkaHus BaJIOB PEAYKTOPOB HWCIONB3YIOTCS TOJIIMITHAKH KadeHus. MeTonuka pacuera
MOAIIMITHUKOB KadeHus periamentupoBana ['OCT 18854-94 u 18855-94.

OCHOBHBIM PacyeTOM ISl MOMIIMITHUKOB KaueHHs IIPU 4acToTe Bpamenus N > 10 mun ! aensercs pacuer
Ha JIOJTOBEYHOCTb.

bazoBerit pacueTHbIN pecypc (B MAJUIIMOHAX 00OOPOTOB)

C m
_ r
Lo=| = | . (7.2)
I:)I’
rac Cr — HaclopTHasad IUHAMHYCCKAA I'PY30IIOABEMHOCTD, H, Pr — OKBHBAJICHTHAsA
JUHAMHNUYCCKas Harpy3ka, H, m— I1IOKa3aTcCJIb CTCIICHH, m= 3 — JJIA

HIAPUKONOAIIMITHUKOB; M = 10/3 — 11 pOIMKOIOIIMITHUKOB.
Pecypc, BelpakeHHBII B yacax:

m .6
L= S| s, (7.2)
P ) 60n
rae N — 9acToTa BpameHus Bana, MuH +; [Ln] — pexoMenmyeMslii pecypc, 4, paBHbIH
CPOKY CIIy>OBI peTyKTOpa.
OKBUBAJICHTHASA JUHAMUYECKAs HArpy3Ka
Pr = (VXF; + YF)KsK, (7.3)
rae V — koahPuImeHT, yYuThIBAIOIIUN BIUSHUE Bpalaromierocs koaema; V =1 —
IpU BpalleHWHd BHYTPEHHETO KOJbIla mommunuuka; V =12 — mpu BpameHun
Hapy>KHOTO KoJiblla MOAMMUIHUKA;Ks — K03 duireHT 0e301acHOCTH, YUYHUTHIBAET
XapakTep Harpy3kd, Ais peayKTopoB obmiero HaszHauenus Ks=1,3..1,5; K;—
Temnepatypublil kodddumment, npu t < 100 °C; K, = 1;F, — paguanpHas Harpys3ka,
paBHas paavalibHON peakiuu omopsl, H;X u Y — ko3 duiinenTsl paguaibHOU U

OCEBOW HArpy30K.
F=yR2+R?+R,, (7.4)

raeR;, Rx 1 R — peakuuu onop ot paznuusbix Harpy3ok, H (cm. ri. 5); F, — oceBas

Harpyska, paBHast OCEBOM peakuuu onopsl, H.

s paguanpHBIX MOAMAIHUKOB F, paBHA BHEIIHEH oceBOi cuie (oceBoil cuie B 3areruiennn Fa). s
paarantbHO-YIOPHBIX TOAIMIHAKOB Fa — pe3ynpTHpyromIas oceBas Cuia.

3nayenus X u Y 3aBHCST OT COOTHOLICHHUS PanaibHON U oceBoi Harpy3ok F«/(VF,) n mapamerpa oceBoro
Harpyxenusi e (1abin. 7.2). [lapamerp oceBoro HarpykeHws ompeaeistor o cootHomenuto (foFa)/Co.
3nauenus kodddurmenta fo (cm. Tad. 7.1) 3aBUCST OT THIIA TOIIUITHAKA U COOTHOIICHHSI

Dwcosa/Dpy,
rae Dy — nunameTp Tena KaueHMs ;0. — yroJi KOHTakTa; Dpy — quameTp oKpy>KHOCTH
IICHTPOB HaOopa mapukoB wik posinkoB, Dy = 0,5(d + D) (d u DcooTBeTcTBEHHO
BHYTPEHHHI 1 HAPYKHBIN JUAMETPhI NOAIINITHUKA).

BennunHa pe3yabTUPYIOMIEM OCEBOW HArpy3KM Ha KaXIbld MOIIIMITHUK
3aBUCUT OT BEJIMYMHBI U HANpaBJCHUS BHEIIHEW OceBOW cwibl F,, BHYTpEHHHX
OoceBbIX cwi Fs, TWMa MONIIMIIHMKA U €ro TOJIOKEHUs B omope. Bo3MOXKHBI
CJEYIOIINE BAPUAHTHI:
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F, l F; E; lFr:
y_hl 7, o 2

1. Fau=Fsa; Fe=Fa+Fa HPHFA + Fs1 > Fso.
2. Fa=Fsg—Fa; Fa2= FSZHpHFA + Fs1 < Fs.

Fnls Fy . NEn

1. Fa = Fo + Fa; Fao = F2 npu Fa + Fe2 > Fa.

2. Faz = Fs1 — Fa; Faa = Fa Ipu Fa+ Fs2 < Fs1.
BHyTpeHnHI0I0 0ceByto cuiy Fs onpeaensior: i paauaibHO-YIOPHBIX MAPUKOBBIX TOJIIMITHUKOB, KaK
Fo=e'Fy; (7.5)
JUISL paiuaibHO-yIOPHBIX POIUKOBBIX

F.=0,83¢'F;; (7.6)

rae e’ — KodPpUIHEeHT MUHUMAJILHOTO OCEBOTO HArpy KEHHUS.
I[HSI IHapI/IKOBI)IX pa[II/IaIIBHO'yHOpHI)IX IIOAIIHUITHUKOB
C YIJIOM KOHTaKTa o = 15°

( F 0136. (77)

C YIJIOM KOHTakTa o. = 18°F; = eF;
Tabnuya 7.1
3HaveHusi Kodpdummenrta foaas MapUKOBBIX NOTMHITHUKOB

[IlaprkoBBIE TOMUITHUKA
Ducosa/Dey PannaneHbie Ynopssie
u paauanbHO- | CaMOyCTaHABIMBAIOIIMECA (M YIIOPHO-
YIIOPHBIE paanaibHbIE
0,00 14,7 1,9 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
0,05 15,7 2,1 57,5
0,06 15,9 2,2 56,7
0,07 16,1 2,2 55,9
0,08 16,3 2,3 55,1
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 15,4 2,5 50,4
0,15 15,2 2,6 49,6
0,16 14,9 2,6 48,8
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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 41,9
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 11,4 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
3Havenus ko3pPunueHTOB paguaabHoil X M 0ceBOH Y HArpy30K
[[TapukoBbI€ paguaIbHbIE OJTHOPSAHBIC MOITUITHUKI
fO Fa Fa <e i >e e
— VF VF,
Cor
X Y 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 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
Ilapukosvie paduanbrho-ynopnovie ROOUWURHUKY
OpnHopsiiHbIe JIByXpsiaHbIC
folFy ise i>e ise i>e e
Cor VF, VF, VF, VF,
x |y |x |y x |y X Y
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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° (1,070 123 |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

Ponuxoswsle paduaﬂbHo-ynoprze KOHU4YecKue noémunﬂuku

OJHOPSITHBIE JIBYXpSAOHBIE

Ly <e R >e R <e i >e €

VF VF, VF, VF,

X \ X \% X y X \%

1 0 0,4 0,4ctga. |1 0,45ctgo |0,67 0,67ctga |1,5tga

*1 — unCII0 PAIOB.

KOMIIEHCHUPYIOLIUE MY®TbI IPUBOJOB

OO0mmue cBegenns
B nmpuBomax MammH Ui COeTMHEHHS BAJIOB M KOMIICHCAIIMN X CMEICHUH, BOSHUKAIONINX B Pe3yIbTaTe
HETOYHOCTH W3TOTOBIICHUS 1 MOHTa)Ka, UCTIOJIB3YIOT KECTKHE WM YIPYTHe KOMIEHCUPYIOIIHE MY (THL.
[Tpu BBIOOpE THMA KOMIIEHCHPYIOIIEH MY(THI yUUTHIBAIOT YCIOBHUS IKCILTyaTalluH, XapakTep U BETHYHHY
niepe1aBaeMoil Harpy3KH U 4aCTOTY BPAICHUSL.
HawuGomnbIee pacrpocTpaHEHUE CPEIOH JHCeCMKUX KOMNEHCUPYIOWUX Mygm HOJYYHIIH KYJTa4KOBO-
JIMCKOBBIC, 3y0UaThle U IeTHbIE.
Kynauxoso-ouckosvie mygmur (mydra Omparema) crannapruzobansl (TOCT 20720, taba. [112) B quanazone
nraMeTpoB BaoB 16...150 mm u momenToB 16...16000 H-M; momyckaroT paauaibHbIe CMEIIECHUS OCEi
BanioB g0 0,04d, yrmoseie 1o 30'. TlpuMeHeHHEe WX OTPAHWYEHO, TaK KaK OHH MMEIOT CPAaBHHUTEIHHO
Oonbinyto Maccy u rabaputhl [D = (4...5)d] u orpanuuenHyw vactory BpamieHus (npu D mo 250 mm
n < 250 mun ), mepenaroT Ha Basbl 3HAYUTENBHBIE PAJIUATBHBIE HATPY3KH M PA0OTAIOT CO 3HAYUTEIHLHBIM
M3HOCOM KYJIAuKOB.
3y6uamuvie my¢mor cranpaptuzoBanbl (I'OCT 5000, Ta6n. I113) B nuama3oHe AMamMeTpoB BajoOB
40...200 mm u wmomentoB 1000...63000 H-M; momyckaroT YIIIOBBIE CMEIIEHHS oOcel BayjioB 10 1°,
paauainbhbie 10 — 0,6 MM,
L]ennvle myg@mpl TOMYYWIN MIMPOKOE PACIPOCTPAHEHHE B CEILCKOXO3SMMCTBEHHOM MAIIMHOCTPOCHUH.
OTnuyaroTcst HPOCTOTON KOHCTPYKLMH, HEOOJIBIIMMHU  TabapuTaMu, yZ0OCTBOM MOHTaXKa M 3KCILTyaTallUH.
JlommyckaroT cMeIrIeHust oceli  BaJIoB: YIJIOBBIE A0 1°, pamuanbHbie — 10 1 MM. MydTBI cTaHIapTH30BaHBI
('OCT 20742, Tabn. I114) B nuanasone nuameTpoB BajioB 20...140 MM, MmomenToB 63...8000 H-M npu
vactore Bpamenus 1600...500 mun ™.
B peBepcuBHBIX NMpUBOJAX M NPUBOJAX, UCTIBITHIBAIOIINX YAApPHbIE HArpy3KH, CIEAYET yCTaHABIMBAThH
yupyaue My@mul, CpeId KOTOPBIX IUPOKOE PACIPOCTPaHEHHE MOTYUYHIH BTYJIOUYHO-TIANbIIEBEIC, YIIPYTHE
CO 3BE3JI0YKON U My(ThI C TOPO-00pa3HO 00OIOUKOH.
Ynpyeue emynouno-nanvyesvie mygpmor (MYBII) crangaprizoBansl (I'OCT 21424, tabn. [115) B anana3one
nuametpoB BaoB 10...160 MM 1 momenToB 63...16000 H-M. My Tl monmyckaroT paguaibHOE CMELCHHE
oceit BasioB 10 0,5 MM, yriaoBoe — He Ooiee 1°.
Mygmor ynpyaue co 36e300ukoii umeroT Majbie rabaputs (D = 2,5d) u orpaHHueHHbIE KOMIIEHCHPYIOIIHE
CBOWCTBA: pajinaibHOE cMeleHne oceil BanoB 1o 0,4 MM, yrioBoe — 10 1°30’. MydTbl cTaHaapTU30BaHbI
(I'OCT 14084, Ta6n. [116) B tnana3zone quaMeTpoB BaioB 6...48 MM 1 MoMeHTOB 2,5...400 H-Mm.
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Mygmur ynpyeue ¢ mopoobpasnou 060104Kol CIOCOOHBI KOMIICHCUPOBATh 3HAYUTEILHBIC CMEIICHHS
ocell BaJoOB: paguaibHble A0 5 MM, yrioBble A0 2°.  CrangaptuzoBansl (I'OCT 20884, tabn. [117) B
nuana3one auaMetpoB BasoB 14..200 MM u momenToB 20...25000 H-M. My(hTsI UMEIOT OTHOCHUTEIHHO
6ounbinme radaputsl [D = (4...5)d].

MeToauka nmoadopa cTaHIapTHLIX My(T
Tnnopa3Mep Myq)TI)I BI)I6I/IpaIOT Mo AuaMeTpaM COCAUHACMBIX BAaJIOB U BCJIMYMHE PAaCYCTHOI'O0 KPYTAIICTO
MoMeHTa. [Ipu 3ToM TOMMKHO COOM0IaThCS YCIIOBHE:

T,= KT <[T],
rae T — kpyTsaumi MoMeHT Ha Baiy, H-m; K — KoappuiueHT 1TMHaMUYHOCTH; MpU
Harpy3ke CO CpeIHMMHU KoyieOaHUSIMHU (KOHBEWEpHl JICHTOYHBIC, IJIACTHUHYAThHIC,
BuHTOBBIe) K =1,2...1,5; mpu Harpy3ke €O 3HAUYUTEIBHBIMU KOJEOaHUIMU
(KoHBe#epbl CKpPeOKOBBIC, KOBIIOBBIC, KopMmocmecutenu) K=1,5...2; [T]-

HOMMHAJIbHBIN (TIpeae/IbHBIN) MOMeHT My Th, H-M (mpunoxenne 12 17).

B ycnoBHOe 0003HaueHNE CTaHAAPTHONH MY(THI BXOJAT: HAMMEHOBaHUE MY(THI, 3HAYCHUE TIPEACTHLHOTO
MoOMeHTa, H-M, TuaMeTphl MOCaJI09HBIX OTBEPCTUH, MM, THIT U BAPHAHT HUCIIOTHEHUS.

IIpumep 0003HaYCHUS LIETTHON My(QTHI, COeAMHSIONICH IBa OJIMHAKOBBIX Baja.
Xapaxrepuctuku:[T] =250 Hm, d=32wmM, Tun 2 (KOHYCHBI Baji), WCIOJHEHUE |(IJTHMHHBII)
(npunoxennel4):Mydra nemnas 250-32-2.1 TOCT 20742-81.

[Tpumep 0603HAUCHHS TAKOM k€ MY(ThI, COSTUHSIIONIEH JBa pa3HbIX Bajla AMaMETPOM 32, Kak B MEPBOM
npumepe, 1 auamerpoM 40 tun 1 (LMIMHAPUYECKHi) UcTioHeHHe 2 (KOpoTkuii):MydTa nenHas 250-32-
2.1x40-1.2 T'OCT 20742-81. Pa3mepbl M TUIBI BajOB: PEAYKTOpA OIpPEIEISieM I10 KOMIIOHOBKE,IIsI
JBUTATEIS TaHbI B IPUIOKEHUH (IPUIIOKEHHE 2).

HPOEKTUPOBAHUE PAMBI ITPUBOJTA

B GosbIMHCTBE CilydaeB Ul pa3MEIlEHUsI 3JIEMEHTOB NPUBOJA (AJIEKTPOIBUTaTells, peyKTopa, cala3ok U
T.JI.) KICTIONIB3YFOT PaMbl CBApHOW KOHCTPYKIMHU. Pama mpuBoaa T0mKHA OBITh JOCTATOYHO MPOYHOM, KECTKON
Y UMETh MUHUMAJIbHYIO Maccy.

Pasmepsl 1 GopMy pambl OmpenensioT B Xo0Je KOMIIOHOBKM NMpHBOJa. JKECTKOCTh pambl 00ECIICUUBAIOT
NpaBUJIbHBIM BBIOOPOM COOTHOLIEHHUS] BBICOTHI pambl H W umHbl L. PexkomeHmyercs npHHUMATH
HIL =1:8...1:10. Kak mpaBuiio, Uil M3rOTOBJECHHS PaMbl HCIOJB3YIOT CTaHAAPTHBIA COPTOBOW MPOKAT
(yromok, mBemtep u T.11.). [Ipu BeIOOpe mpodmiis mpokaTta MpeAroYTeHHEe OTIAI0T IIBEIUIEPY, TaK KaKk OH
00J1a/1aeT JOCTATOYHOM MKECTKOCTBIO M yIOOEH AJIsl pa3MEILeHUs] KPEeXHbIX aeTaneil. Pa3mepsl ceuenuns
HIBeJIepa ONPEICISIOT 0 JuaMetpy 60sToB s KperuieHus peaykropa K pame (tadum. 9.1, puc. 9.1, muamerp
otBepcrust d > ds + 1) ¢ yuerom cootHomienus HIL.

KoHcTpyKIiust paMbl BO MHOTOM 3aBUCHT OT KOHCTpYKIMH puBoa (puc. 9.3-9.8). CaMbIMu IPOCTHIMHU 110
KOHCTPYKLMHM M HauOoJiee KECTKUMH SBJISIOTCS IUIOCKHME paMbl. Takas KOHCTPYKLHUSI HPUMEHSETCS B
MpHUBOJZIAX C peMEHHBIMU Tepemadamu (puc. 9.3, 9.5, 9.7).B nmpuBogax, rie ABUraTeslb COEIUHSETCS C
OBICTPOXOAHBIM BAJIOM PEAYKTOPA C TOMOIIHIO MY(THI pa3HOCTH IO BBICOTE PACIIONOKECHHUS COSTUHIEMBIX
BAJIOB KOMIICHCHPYIOT CTYIIEHUATOH KOHCTpYKItre pamsi (puc. 9.4, 9.6, 9.8).

st obecrieueHnss TOYHOCTH COOPKM Ha YCTAaHOBOYHBIE MOBEPXHOCTH paMbl  HABAapHBAIOTCS IUIATHUKH W3
JIMCTOBOW CTalM TOMIUHOW 5...6 MM (1o 20 MM Juisi obecriedeHHss COOCHOCTH BaiioB). [loBepxHOCTH
TUIATHKOBOOPa0aTHIBAIOT (hpe3epOBaHKEM.

bonee TouHble METOIMUECKHE PEKOMEHIAIMU C TPUIIOKEHHUSIMU ISl PaCUE€TOB
npuBenieHsl B mureparype :Epoxun M.H., Kazannes C.I1., Mensuukos O.M.
Urnatkun U.1O. KypcoBoe npoekTupoBanue AeTaieid MamH: yueOHoe mocoone. —
M.: MOCX, 2018. — 164 c.
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5. TpeOoBaHus K 0(popMIIEHHIO KYPCOBBIX padoT

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

1. KypcoBas paGora nomkHAa OBITh BBHINIOJHEHA II€YATHBIM CIIOCOOOM C
UCTIOJIb30BaHUEM KOMIIBIOTEpA W NIPUHTEpPA Ha OJHOW cTOpoHE Oenoi Oymaru
dopmata A 4 (210x297 mm).

2. Tlons: ¢ meBoi cTOPOHBI - 25 MM; ¢ mpaBoit - 10 mM; B BepxHeit yactu - 20 MmM; B
HuKHEHN - 20 M.

3. Tun mpudra: Times New Roman Cyr. llIpudt oCHOBHOrO TEKCTa: OOBIUHBIM,
pazmep 14 nt. lIpudt 3aronoBkoB paszaenaoB (I71aB): MOJYKUPHBIA, pazMep 16
nt. [llpudt 3aronoBkoB moapas3menoB: MOMyXKHpPHBIH, pasmep 14 nt. LlBer
mpudra J0KEH ObITh YepHBIM. MEXKCHUMBOJIBHBIA MHTEpBAI — OOBIYHBIN.
MexCcTpOoUHBIi UHTEPBAJ — MOTYTOPHBINA. AG3alHbIi oTcTyn — 1,25 cm.

4. CrpaHuilbl JOKHBI OBITH MPOHYMEpOBaHbI. [IOpsSAKOBBIE HOMEpP CTAaBUTCS B
cepeauHe BepxHero moJis. [IepBoii cTpanuliel CYuTaeTCss TUTYJIBHBIN JIUCT, HO
HOMED CTpPaHHUIIBI HA HEM HE TpocTaBisiercs. Penensus - crpanuua 2, 3arem 3 u
T.J.

5. 'maBel UMEIOT CKBO3HYI0 HyMepaluIo B mpejenax paboTel U 0003HAYAIOTCS
apabckumu 1udpamu. B KoOHIle 3arojioBka ToOYKa He craBuTcs. Eciu
3aroJ0BOK COCTOMT M3 JIBYX IPEIOKEHHUM, UX pasAeisatoT TOukod. IlepeHocsl
CJIOB B 3ar0JI0BKaX He J0IyCKAaKTCS.

6. Homep mnonpazgena (maparpada) BKIOYaeT HOMEp pasjaena (IJaBbl) U
MOPSIIKOBBINA HOMEp mojpaszena (maparpada), pazaenenasie Toukoit. [Ipumep —
1.1,1.2uT.m.

7. I'maBbl pabOTHI IO 0OBEMY JTOJKHBI OBITH TPOMOPIIMOHAIbHBIMU. Kaxkas riiaBa
HAYMHAETCS C HOBOW CTPAHMIIBI.

8. B pabote HeoOXonumMo UYETKO M JIOTMYHO M3JIaraTb CBOM MBICIH, CIEAyeT
n30eraTh MOBTOPEHMM M OTCTYIUIEHHH OT OCHOBHOM Tembl. He cuenyer
3arpoMOKIaTh TEKCT JJIMHHBIMU OMMCATEIbHBIMUA MaTepUaTaMH.

9. Ha mocnenneit ctpanuiie KypcoBOil pabOThI CTaBATCA JaTa OKOHYaHUS pabOThI U
MOJIMUCH aBTOPA.

10.3akoH4eHHYIO pabOTy CleyeT NEPEIiecTH B MaIKy.

HammcanHnyio u 0)OpMIICHHYIO B COOTBETCTBHH C TPEOOBAaHUSIMH KYyPCOBYIO
paboTy oOyyaromuiicst peructpupyet Ha kadeape. Cpok pereH3upoBaHUs — HE
ooiiee 7 mHEN.

5.2 Odopmienue ccbl10K (IOCTP 7.0.5)

[Ipu w©Hamucanum KypcoBOW pabOTBI HEOOXOAMMO JaBaTh KpaTKHE
BHYTPUTEKCTOBBIE OuOMMorpaduueckre cchUikd. Ecnm genaercsa cchlUika Ha
MCTOYHUK B LIEJIOM, TO HEOOXOAMMO MOCJE YIOMHUHAHMS aBTOPA UIIM aBTOPCKOTO
KOJUIEKTHBA, a TaK)Ke€ MOCJIe MPUBEIEHHOMN IIUTAThl paOdOThI, yKa3aTh B KBaPaTHBIX
CKOOKax HOMEp 3TOro UCTOYHMKA B Ombmmuorpaduueckom crnucke. Hanpumep: 1o
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MHeHuo Ban IllTpaaneHa, CymecTBYIOT MO KpaHEH Mepe TpH Ciiydas, Korja
OMOMHIUKAIMSA CTAaHOBUTCS He3aMeHUMOMH [7].

JlommyckaeTcsi BHyTPUTEKCTOBYIO OMOIMOTrpaiaecKyro CChUIKY 3aKII0YaTh B
KpyTJble CKOOKH, C yKa3aHHEM aBTOPOB W ToOAa H3MaHHS OOBEKTa CCHUIKU.
Hanpuwmep, (Yepaukos, Cokosio 2018).

Ecnu cepuiky npuBOJST HA KOHKPETHBIN ()parMeHT TeKCTa JOKyMEHTa, B HEH
YKa3bIBAIOT TOPSAJKOBBIA HOMEP U CTPaHUIIbl, HA KOTOPBIX MOMEIIEH OOBEKT
cchutkr. CBeJeHUS pa3AeNdioT 3alsiTol, 3akiiouyas B KBaJpaTHbIE CKOOKHU.
Hanpumep, [10, c. 81]. Jomyckaercst onpaBIaHHOE COKpalleHUE LIUTAThl. B 1aHHOM
clly4yae MpONyIIeHHbIE CII0BA 3aMEHSIOTCSI MHOTOTOUYHEM.

5.3 Odopmienne nimoctTpamuid (7OCT 2.105-95)

Ha Bce puCYHKHM B TE€KCTE JOJKHBI ObITh JaHbI CCHUIKUA. PUCYHKH JOJIKHBI
pacronaraTbCs HEMOCPEACTBEHHO IOCJIE TEKCTa, B KOTOPOM OHHM YIIOMHUHAOTCS
BIIEPBbIC, WJIM Ha cleaymoome crpanune. PucyHku HymepyroTcs apaOCKUMu
nudpamMu, MpU STOM HyMepairus CKBO3HAas, HO JIONYCKAeTCs HyMepoBaTh U B
npenenax pasznena (rinaBbl). B mocrenHem ciiydae, HOMEp pUCYHKAa COCTOUT W3
HOMEpa pasjielia U MOPSAKOBOIO HOMEpa WUIIOCTpAIlMU, Pa3/IelICHHBIX TOYKOU
(ranpumep: Pucynok 1.1).

[Toanuch K pUCYHKY pacriojaraeTcsi mojJ HUM mocepeauHe ctpoku. CioBo
«PucyHok» nmumiercs moaHoCcThI0. B 3TOM ciiydae nmoanuch 10KHA BRITIAIETh TaK:
Pucynoxk 2 - XKu3znennsie popmbl pacTeHUN

Touka B KOHIIE HA3BaHUS HE CTABUTCS.

IIpu cchulkax Ha WIUIIOCTPALMU CIEAYET MUCATh «... B COOTBETCTBUH C PUC.
2» TIpU CKBO3HOW HYMEpPAIUU U «... B COOTBETCTBUU C pUC. |.2» npu Hymepaluu B
npeaenax pasjiena.

HeszaBucuMo OT TOro, Kakasi MpeJicTaBieHa WIUTIOCTPALIUS - B BHJIE CXEMBI,
rpaduka, quarpaMmsl - MOAMUCH Beeraa JoibkHA ObITh «Pucynok». [loamucu tuna
«Cxewma 1.2», «luarp. 1.5» He omMyCcKarOTCA.

Cxewmbl, rpaduku, AuarpaMMbl (€CTd OHU HE BHECEHBI B MPHUJIOKEHUSA)
JIOJKHBI pa3MeIaThCsl Cpa3y IMOCJE CChUIKM HAa HUX B TEKCTE KYypCOBOW pabOTHI.
JonyckaeTrcss pa3MelieHue WUTIOCTpAluid 4Yepe3 OMpPEACNICHHBIM MPOMEXKYTOK
TEKCTa B TOM CJIyuae, €CJIM pa3MelleHrue WUIIOCTPAIlMd HEMOCPEACTBEHHO MOCIIe
CCBUIKH Ha HEE€ MPUBEACT K Pa3phIBy U MEPEHOCY €€ Ha CICAYIOIIYI0 CTPAHUILY.

Ecnu B TekcTe JOKyMEHTa UMEETCS WILTIOCTPAIIs, Ha KOTOPOH N300pa’KeHbI
COCTaBHbIC YaCTH H3JIeNIUs, TO Ha ITOW WILUTIOCTPAIMHU JOJKHBI OBITh yKa3aHbI
HOMEpA MO3UIMKA 3TUX COCTABHBIX YacT€ B NpeAenax JaHHOW WJUIIOCTPAaLUH,
KOTOpbIE€  pacrloJiaraloT B BO3pACTalOUIEM TMOPSAJKE, 32 HUCKIIOYEHUEM
MOBTOPSIOIINXCS TO3UIMHN, a JJI JIEKTPO- U PATUOIIEMEHTOB - MO3UIIMOHHbBIC
0003HauYeHUs1, yCTAHOBJICHHBIE B CXeMaX JAHHOTO U3JEIHS.

UckiatoueHne COCTaBISIIOT BJEKTPO- U PATUOIEMEHTHI, SIBISIOIIUECS
OpraHaM¥ PEryJIUPOBKH WM HACTPOUKH, NI KOTOPHIX (KpOME HOMEpa MO3UIIHH)
JIOTIOJITHUTENIPHO YKa3bIBAIOT B TMOJPUCYHOUYHOM TEKCTE Ha3HAYCHHUE KaKIou
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PETYJIUPOBKM W HACTPOWKH, TIO3UIMOHHOE O0O3HAYCHHE W HAANUCH Ha
COOTBETCTBYIOIIEH TJIAHKE WJIM TTaHEIH.

JlommyckaeTcsi, mpu HEOOXOIUMOCTH, HOMEP, IPUCBOCHHBI COCTABHON YaCcTH
U3JIENNS Ha WLTIOCTPAIMK, COXPAHSTh B Mpeenax JOKYMEHTa.

JIis cXeM pacroyIOKEHUs DJIEMEHTOB KOHCTPYKIMHA W apXUTEKTYpHO-
CTPOUTENBHBIX YePTeXKeH 3MaHui (COOpPYKEHHI) yKa3bIBAIOT MapKd SJIEMEHTOB.
[Ipu cchuike B TEKCT€ Ha OTACIBHBIC DSJIEMEHTHI JeTaneid (OTBEpCTHS, Mas3bl,
KaHaBKH, OypPTHKH W Jp.) MX OOO3HAYAIOT MPOMHUCHBIMH OYKBaMH PYCCKOTO
andaBuTa.

5.4 O6mme npaBuwia npexacrasienus gopmya (I'OCT 2.105-95)

dopmyiisl JOKHBL OBITH 0(OPMIIEHBI B penakTope Gopmya Equation Editor
Y BCTaBJICHBI B JIOKYMEHT KaK OOBEKT.

bonbime, nuuHHBIE U TPOMO3JKHE (GOPMYIbI, KOTOPbIE UMEIOT B COCTaBe
3HaKM  CyMMBI, Tmpowu3BeleHus, auddepeHIupoBaHus, HWHTETPUPOBAHUS,
pa3MElarT Ha OTAEIbHBIX CTPOKAaX. JTO KACAETCS TAKKE U BCEX HYMEPYEMBIX
dbopmyn. s SKOHOMHUM MeECTa HECKOJIbKO KOPOTKHUX OJHOTHUITHBIX (HOpMyJ,
OTJIEJIEHHBIX OT TEKCTA, MOYKHO IIOAATh B OJHOM CTPOKE, a HE OJHY IOJ OJHOIO.
Hebonpmme u HecnokHbIE (QOPMYIbI, KOTOPbIE HE HMMEIOT CAMOCTOSTEIBHOIO
3HAYCHUS, BIUCHIBAIOT BHYTPU CTPOK TEKCTA.

OObsicHeHuEe 3HAYEHUN CUMBOJIOB U YHUCIOBBIX KO3(Q(PUUIMEHTOB HYKHO
M10/1aBaTh HETIOCPEACTBEHHO 101 POPMYJION B TOM MOCIEAOBATEIBHOCTH, B KOTOPOU
OHM TpUBEJEHbl B (opmysie. 3HAUYEHUE KaXKJOTO CHMBOJIAa W YHUCIOBOIO
ko3 uieHTa HyHO MOAaBaTh C HOBOM CTpOoKH. [lepByro CTpOKy 0OBSICHEHHS
HA4YMHAIOT CO CJIOBA «rie» 0€3 TBOETOUMS.

VYpaBuenus u GopMyIibl Hy>)KHO BBIIEIISATH U3 TEKCTa CBOOOIHBIMU CTPOKAMH.
Brltie u Huxke Kaxaou GopMysibl Hy>)KHO OCTaBUTh HE MEHBIIIE OJJHOM CBOOOTHOM
CTpokH. Ecnu ypaBHEHUE HE BMEIIAETCA B OJHY CTPOKY, €ro CIEIyEeT NEPEHECTH
MOCJIe 3HaKa PaBEHCTBA (=), WUIM TOCIIC 3HAKOB IUTIOC (+), MUHYC (-), YMHOXKESHHE.

HymepoBath crnenyer aumb Te€ (OpMyIibl, Ha KOTOpbIE €CTh CChUIKA B
CJIETYIOLEM TEKCTE.

[TopsinkoBbie HOMEpa TTOMEYaroT apabCKUMHU IUdpaMu B KPYTIbIX CKOOKax
OKOJIO TIPaBOr'0 MOJIA CTPaHULbI 0e3 ToueKk OT (GopMyJibl K ee HoMepy. Dopmylibl
JIOJKHBI HYMEpOBAaThCS CKBO3HOM HyMepainued apaOCKumu Ludpamu, KOTOpbIE
3aMKMCHIBAIOT Ha YPOBHE (OpPMyJbl clpaBa B KPYIIbIX CKoOkax. Jlomyckaercs
HyMmepaius GopMyIl B Iipejieniax pasjaena. B atom ciyyae Homep GopMysibl COCTOUT
U3 HOMEpa paszzena U MOPSAKOBOTO HoMepa (OopMylibl, pa3leieHHBIX TOYKON
(Hampuwmep, 4.2). Homep, KOTOpBIif HE BMEIIAETCS B CTPOKE C GOPMYJIOii, IEPEHOCST
Huxke QGopmynsl. Homep dopmynsl mpu ee mepeHECEHWH BMEMIAIOT Ha YPOBHE
nocienuen crpoku. Eciam dopmyna B3sita B paMKy, TO HOMEP Takoud (opMyIibl
3aMUCHIBAIOT CHAPYKH PAMKUA C TMPABOM CTOPOHBI HAIPOTHB OCHOBHOM CTPOKHU
dbopmymel. Homep popmyibi-npodu mogaroT Ha ypOBHE OCHOBHOM TOPU30HTAILHOMN
4epTOYKU (HOPMYIIBI.
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Homep rpymmbl ¢opmyi, pa3MeleHHbIX Ha OTAEIbHBIX CTpOKax U
00BbEIMHEHHBIX (UTYPHOU CKOOKOM, MOMEIIAeTcsi CIpaBa OT OCTpHs MapaHTe3a,
KOTOPOE€ HAXOAUTCA B CEpEANHE TPYMIIbI POPMYJI U HAMPaBIECHO B CTOPOHY HOMEpa.

Oob111ee mpaBUIIO MYHKTYAIMH B TEKCTE ¢ (popMyamu Takoe: GopMyJsia BXOTUT
B MIPEJIOKEHUE KaK €ro paBHOIPaBHBIN 31eMeHT. [loaToMy B KoHIIE hopMy U B
TEKCTE Mepe]] HUMU 3HAKW TMPENUHAHUS CTaBAT B COOTBETCTBUM C IpaBUIIAMU
NyHKTYyaIuu.

JIBoeToune nepen GopMyJol CTaBIT JUIIL B CIydasX, MPEAyCMOTPEHHBIX
MpaBWJIaMH IyHKTYyalluu: a) B TEKCTe Iepes ¢popmyliol obOobiaroiiee ciaoBo; 0)
ATOTO TPeOYET MOCTPOEHUE TEKCTA, KOTOPBIN MPEIIECTBYET opMyJIe.

3HaKaM¥ MPEeNUHAHUA MEXIY PopMyJIaMH, KOTOpPbIE YT OJIHA MO OAHON U
HE OTJIEJICHBI TEKCTOM, MOTYT OBITh 3aIlsITast HJIM TOYKA C 3aMsITON HEMTOCPEACTBEHHO
3a GopMyJIOii K €€ HOMEpY.

Ilpumep: Bnaxuocts mouBsl W B % BeIamciaseTcs no Gopmyiie:

W = (ml—m0)><100’ (4.2)

e

m1, - Macca BIaKHOHN MTOYBBI CO CTAKAHYUKOM, T;

Mo - Macca BBICYIIEHHON TTOYBBI CO CTAKAHYUKOM, T;

m - Macca CTaKaH4YHuKa, T.

[Ipu cceinke HAa GOpMyITy B TEKCTE €€ HOMEpP CTaBST B KPYIJIBIX CKOOKax.

(mo—m)

Hanpumep: I3 popmynel (4.2) crienyer...

5.5 Odopmienne Tadaun (I7OCT 2.105-95)

Ha Bce TalOmuikl B TEKCTE MOJDKHBI OBITH CCBHUIKM. TaOiuiia JoJDKHA
pacmoiaraTbCsi HEMOCPEACTBEHHO TOCTE TEKCTa, B KOTOPOM OHAa YIMOMHHAETCS
BIEPBbIC, WJIA HA CIEAYIOIIEH CTPAHHUIIE.

Bce Tabnuiel HymepyroTcs (HyMepalivs CKBO3Has, MO0 B Mpeseax pas3aena
— B TIOCJTIETHEM CJTy4ae HOMEp TaOJIUIIbI COCTOUT U3 HOMEpa pa3zelia v MOPSAKOBOTO
HOMEpA BHYTPU pa3iena, pa3eeHHbIX TOUKor (Hanpumep: Tadbmuua 1.2). Tabnuiisi
KKJIOTO MPUIIOKEHUST 0003HAYAIOT OTACIbHON HyMepaluel apabckumu 1udpamMu
c nobaBieHUEM 0003HaueHUs IpUIoxkeHus (Hanpumep: lpunoxenue 2, Tadi. 2).

Hazpanue Tabnuibl cienyer noMeniath HajJ Tabuuiei ciesa, 0e3 ad3aHoro
OTCTyIla B OJIHY CTPOKY C €€ HOoMepoMm uepe3 tupe (Hanpumep: Tabmuma 3 —
AKKyMyJISLIMS YIJIEpOAa B MPOAYKIMH arporeHo3os 3a 1981-2015 rr.).

[Ipu mepenoce TaOiMIBI HA CIEAYIOUIYIO CTPAHUI]y HAa3BaHUE MOMELIAIOT
TOJIKO HaJl MEepBOi YacThio. Hag apyruMm 4acTaMu TakXkKe CJIeBa MUIIYT CIOBO
«IIpomomxkenue» i «OKOHUAHHME» M YKa3bIBAIOT HOMEP TaOIUIbl (Hampumep:
[Iponomxenue TadauIbI 3).

Tabnuiel, 3aHUMAarONIME CTpaHUIy W OoJjiee, OOBIYHO TOMEIIAIT B
npwioxkenue. Tabmuiy ¢ OOJIBIIMM  KOJIMYECTBOM CTOJIOLOB JOMYCKAaeTCs
pa3MeniaTh B aTbOOMHON OpHeHTalUU. B Tabnmiie 1omyckaeTcst IpUMEHSTh pa3Mep
mpudra 12, unrepnan 1,0.
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3aroy0BKY CTOJOLIOB U CTPOK TaOJIHIIBI CIEAYET MUCATh C MIPOMUCHON OYKBBI
B €IMHCTBEHHOM YHCJIE, a [T0/13ar0JIOBKH CTOJIOLIOB — CO CTPOYHOM OYKBBI, €CITH OHU
COCTABJISIFOT OJJHO MPEAJIOKEHHUE C 3ar0JIOBKOM, UJIU C IPONUCHON OYKBBI, ECIIH OHU
UMEIOT CaMOCTOSITEJIbHOE 3HayeHuWe. B KOHIe 3arojioBKOB W I0J3aroJjOBKOB
CTOJIOLIOB ¥ CTPOK TOUKH HE CTaBAT.

Pa3niensaTh 3aroyioBKM M M0/A3aroJIOBKA OOKOBBIX CTOJIOLOB JUArOHaJIbHBIMU
JUHUSIMM HE JIOIyCKaeTcs. 3aroJioBKM CTOJIOLOB, Kak IPAaBUJIO, 3alHUCHIBAIOT
NapajuleIbHO CTPOKaM TaONMIbl, HO IpHU HEOOXOAMMOCTH JOMyCKaeTcs HX
NEPIIEHIUKYIISIPHOE PACIIONIOKEHHE.

['opu3oHTanIbHBIE M BEPTUKAIbHBIC JIMHUHM, pPa3rpPaHUYMUBAIOIINE CTPOKHU
TaONUIBI, JOMyCKAaeTcs HE TMPOBOJUTH, €CIM HMX OTCYTCTBHE HE 3aTpyIHSET
noJyib30BaHue Tabnuieit. Ho 3aroinoBok cToOIOB U CTPOK TaOJIUIIBI JOKHBI OBITh
OTAEJIEHBI JINHUEN OT OCTAIBHOM YaCTU TaOJIUIIbI.

[Ipn 3aMMcTBOBaHMM TaOJUI] W3 KaKoro-iuOO HMCTOYHMKA, IIOCIIE HEe
opopMisieTcss CHOCKa Ha HWCTOYHUK B COOTBETCTBUM C TpeOOBaHUSAMH K
0(OPMIICHUIO CHOCOK.

Ilpumep:

Tabmuia 3 — AKKyMyJISIus yriaepoaa B IpOoAyKIuu arporieHo3os 3a 1981-2019 rr.,
teic. T C-rom !

Jlanamad THO-KIMMaTHYECKas ra ANP BNP NPP
30HA
1 2 3 4 5
Jlecocrernnb 42054 84,52 61,85 146,37
Crenb 150201 221,70 246,72 | 468,42

------------------------------------ -pA3pblé CMPAHUYbL ------ mmmmmmmmmmmeeeoee-

[Tpomomkenue TadauIb 3

1 2 3 4 5
Cyxocrens 52524 79,05 71,14 150,19
Hroro 244779 385,27 379,71 | 764,98

5.6 Odopmienue 6udauorpadpuueckoro cnucka (I'OCT 7.1)

IIpumep opopmiieHns CCHLIOK:

Knura y4e0HUKOB 1 y4eOHBIX IOCOOHIA

1. Epoxun M.H., Kazannes C.II. Jleranu mamwuH: yyeObHOE mocoOue. —
OI'BOY BO PTAY-MCXA umenu K.A. Tumupsizera, 2018. — 410 c.
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Onucanue HOPMATHBHO-TEXHUYECKUX U TEXHUYECKUX IOKYMEHTOB

2. 'OCT P 7.0.5-2008 «Cuctema ctanaapToB o uH(popmaium,
OMOMMOTEYHOMY U M3JaTeIbCKOMY Aeny. bubmmorpaduyeckas ccpuika. Oomme
TpeOOBaHUA U IIpaBUIIA.

DJIEKTPOHHBIE PecypChl

4. 3ammTa MNEPCOHAIBHBIX JAaHHBIX TOJH30BATENIE M COTPYAHUKOB
OMOIMOTEKHU [ D1EKTpOHHBII pecypc]. — Pexum N0CTyIa:
http://www.nbrkomi.ru. — 3arnaBue ¢ skpana. — (Jlara oopamienus: 14.04.2014).

5.7 Odopmiienune rpaduyecKkux MaTepuaIoB

I'padmueckas gacTh BBINOJHSACTCS HA OJHOM CTOpPOHE O€oN 4YepTEKHON
Oymaru B cootBeTcTBUU ¢ TpeboBanusimu ['OCT 2.301-68 ¢popmara Al (594x841).
B o00ocHOBaHHBIX cily4asiX JJisi OTJEIBHBIX JIMCTOB JOIYCKAaeTCS MPUMEHEHUE
Ipyrux (popmMaTos.

TpebGoBanus k odopmileHHIO TpaUUecKoil YacTh M3JI0KEHBI B CTaH/IapTaX
ECKI: T'OCT 2.302-68* «Macmtadsny; [[OCT 2.303-68* «JIuauny»; I'OCT 2.304-
81* «lpudter», FOCT 2.305-68** «1300paxkeHus — BUAbI, pa3pe3bl, CCUCHUS» U
T. 1. OcHOBHas Haamuch Ha deprexax BomomHseTcs mo ['OCT 2.104-68*.
OdopmiieHHsT OCHOBHOW HAAMMCH TpaUUYECKOl YacTH  BBINIOJHIETCS B
coorBercteum ¢ ['OCT P 21.1101-2013 CITAC.

Yeprexn JOKHBI OBITh OQOPMJIEHBI B IMOJHOM COOTBETCTBHHM C
rOCyJJapCTBEHHbIMU  CTaHfapTamu: «EQMHOM  CHUCTEMBI  KOHCTPYKTOPCKOU
nokymentamun»  (ECKM); «CucreMbl NpOEKTHONM  TOKyYMEHTaUWMW s
ctpoutenscTBay (CIIAC (I'OCT 21)) m apyrux HOpMAaTHBHBIX JOKyMeHTOB. Ha
KKJIOM JIUCT€ TOHKUMH JIMHUAMH OTMEYAETCS BHEILIHAS pamMKa IO pa3Mepy
dopmara nucTa, MpUYeM BIOIb KOPOTKOW CTOPOHBI CJEBAa OCTABIISIETCS TOJIE
HIUPUHON 25 MM JJis IOAIIMBKY JUCTa. B MpaBoM HUXKHEM YTIIy pacrojaraercs
OCHOBHasI TMOJIITUCH YCTAaHOBJICHHOHN (hOpMBI, TpriiokeHue I

5.8 Odopmiienne npusioxkenuii (FOCT 2.105-95)

Kaxnoe npumnoxeHue cienyeT HauMHATh C HOBOW CTpaHUIbI C YKa3aHHUEM
HaBepXy IMocepenune crpaHulbl cioBa "llpunoxenue" u ero oOo3HAYCHUS.
[IpunoxkeHue MOHKHO UMETh 3arojoBOK, KOTOPBIM 3alKChIBAIOT CUMMETPUYHO
OTHOCHUTEIIFHO TE€KCTa C MPOMUCHON OYKBBI OTJEIbHON CTPOKOM.

[Tpunoxkenuss 0003HAYaIOT 3arjiaBHBIMU OyKBaMH pPYCCKOro asngaBura,
HaunHas C A, 3a HCKJIIOYEHUEM OYKB E, 3, 11, O, 4, b, bL, b. Jomyckaercs
WCIIOJB30BaHUE JJIs1 0003HaueHUs mpuiioxeHui apadckux 1udp. Ilocnme cioosa
"l[lpunoxenue"  cinemyer OykBa (unum  1udpa), oOo3HaAYaromas  €ro
MOCJIEIOBATEIbHOCTb.

[Ipunoxenus, kak mnpaBuio, odopMIsAIOT Ha Jjuctax Gopmata A4.
Honyckaercs ohopMisiTh npuiioxkenust Ha uctax popmara A3, A2, Al no 'OCT
2.301.



55

[IpunoxkeHus AOMKHBI MMETh OOIIYI0O C OCTaJdbHOM YacThiO JOKYMEHTa
CKBO3HYI0 HYMEPALUIO CTPAHULL.

5.9 TpeGoBaHus K JIMHIBUCTHYECKOMY 0(OpMJIEHII0 KYPCOBOii padoThI

KypcoBass paboTel A0KHA OBITH HamKMCaHa JIOTHYECKH MOCIIEI0BATENbHO,
JUTEpaTypHBIM A3bIKOM. [IoBTOpHOE ynoTpeOaeHne 0AHOro U TOTO Ke CJI0Ba, €CIIU
3TO BO3MOXHO, Aomyctumo dyepe3 50 — 100 cioB. He qomxHBI ynoTpeodisaThes Kak
U3JIMIIHE MPOCTPAHHBIE U CIIOKHO MOCTPOEHHBIE MPEIJIOKEHUS, TAK U YPE3ZMEPHO
KpaTKue JaKkOHWYHbIE (pasbl, crabo Mexay coOoil CBsi3aHHBIC, IOITYCKAIOIINE
JIBOMHBIE TOJIKOBAHUSA U T. [I.

[Tpu HanucaHum KypcoBOM pabOThl HE PEKOMEHIYETCS BECTH MU3JI0KEHHUE OT
IEPBOrO JIMIAa €IWHCTBEHHOTO 4YUCIA: «s1 HAOMIOAA», « CUUTAIO», 110 MOEMY
MHEHHIO» U T.J. KOoppekTHee HCIIonb30BaTh MECTOMMEHHE «MbD». Jlomyckarorcs
00OpOTHI C COXpaHEHUEM IMEPBOrO JIMIIA MHOXKECTBEHHOIO 4YHCJA, B KOTOPBIX
UCKJIIOYAEeTCS MECTOUMEHHUE «MbI», TO €CTh ()pa3bl CTPOSITCS C yHOTPEOJIECHUEM CIIOB
«HabN0/1aeM», «yCTaHABIMBAEM», «HUMeeM». MOXHO HCIOIb30BaTh BBIPAKECHMUS
«HA Hall B3TJS», «I10 HAIIEMY MHEHHIO», OJTHAKO MPEAIIOYTUTEIbHEE BBIPAXKATh Ty
K€ MBICIIb B O€3IM4HON opme

[Tp HamucaHWUM KypcOBOW pPabOTHI HEOOXOAMMO TIOJIB30BATHCS SI3BIKOM
HAYYHOTO H3JIOKEHUSA. 37eCh MOTYT OBITh HCIIOJIB30BAaHBI CICAYIONIUE CIOBA U
BBIPKCHUS:

" I yKa3aHWS Ha TIOCJICIOBATCIIBHOCTh PA3BUTHS MBICIH H BPEMCHHYIO
COOTHECEHHOCTb:
— mpedicoe 8ce20, CHAUANA, 8 NEPE8YI0 ouepeob;
— 80 — NEPsbIX, 60 — BMOPLIX U M. 0.,
— 3amem, oanee, 8 3aKllOYeHUe, UMAK, HAKOHelY,
— 00 cux nop, pawee, 8 NpPeObLIOYWUX UCCAEO08AHUAX, 00 HACMOAUE2O
epemeHu;
— 8 nocieoHue 200bl, 0ecmuilemust,
" IS CONOCTABJICHHS M MPOTHUBOIIOCTABIICHHUS
— 00HAKO, 8 MO 8peMsl KaK, meM He MeHee, HO, Meche ¢ meM,
— Kak..., maxk u...;
— € OOHOIU CMOPOHYBL..., C OPY2OLl CHOPOHDBL, He MOJILKO ..., HO U
— N0 cpasHeHuro, 8 omauyue, 8 NPOMUEONOJONCHOCMb,
" I yKa3aHWs Ha CJISACTBHE, IPUYUHHOCTS:
— maxum oopazom, ciedo8amenbHo, UMax, 8 Ce53U C IMUM,
— omcroa ciedyem, NOHAMHO, SICHO;
—  3MO no380Jislem cOelamv 8bl00, 3aKI0UeHUe,;
— ceudemenvbcmeayem, 2080pum, 0aenm 803MONCHOCHLb,
— 8 pe3ynbmame;
" IS IOTIOJTHEHUS ¥ YTOUHCHHSL:
—  HOMUMO 3MO020, KpOMe MO20, makice U, Hapsoy C..., 8 YaCMHOCU;
—  2llaBHbIM 00PA30M, OCOOEHHO, UMEHHO,
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" ISl WUTEOCTPAIlMU CKa3aHHOTO:
— Hanpumep, mak;
—  NPOUNTIOCHMPUPYEM — CKA3AHHOE  CAeOVIOWUM  NPUMEPOM, Npuseodem
npumep;
— noomeepaicoeHuem 8ville CKA3AHHO20 ABIAeMCS;
" JJIS CCBUIKM Ha MPEIbIIYINe BhICKAa3bIBaHUS, MHEHUS, UCCIICIOBAHUS U T.J1.:
—  0bLI0 YCMAHOBIEHO, PACCMOMPEHO, BbIABNEHO, NPOAHATUIUPOBAHO,
— KAk 2080pUiOCh, OMMEUAI0Ch, NOOYEPKUBAOCH,
—  AHANO02UYHBLU, NOOOOHDILL, UOSHMUYHBII AHAU3, PE3)Ibmam,
— no muenuro X, kak ommeuaem X, coenacro meopuu X;
" IS BBEJCHUS HOBOW MH(OpMAIINH:
— paccmompum ciedyroujue ciyyau, OONOJIHUMeNbHble NPUMEDDL,
— nepetioem K paccmMompeHuro, AHanu3y, ONUCAHUIO,
— ocmanosumcs bonee 0emasibHo Ha...;
—  CNeoyIiowuUM 80NPOCOM ABNAEMCA...;
— ewje OOHUM BANCHEUUUM ACNEKMOM U3YUaeMol npooaeMbl ABNAEMCH...,
® JJIsl BBIpQXKEHUS JIOTUUECKUX CBA3EH MEXTy YaCTSIMU BbICKA3bIBAHUS:
—  Kak noxasajl anaius, Kak ovlio cKa3ano evlue;
— HA OCHOBAHUU NOJIYYEHHbIX OAHHbBIX,
—  nposedeHHOe UCCNed08aHUue NO380JIsIem COeldmb 8bl800,
—  pe3toMupysi CKa3aHHoe;
— OanvHelwue nepcnekmussbl UCCIe008aHUSL C8A3AHDL C....

[TucemenHass peub TpeOyeT HCHOJB30BAaHUS B TEKCTE OOJBILIOTO 4HCIa
pPa3BEpHYTHIX MPEJIOKEHUN, BKIIOUYAIOIIMX MPUJIATOYHBIE  MNPEIJIOKEHUs,
NPUYACTHBIE U J€eNpUYacTHbie 000POTHl. B CBSI3U ¢ 3TUM 4YacTo ynoTpeodJsaroTCs
COCTaBHbIE MOAYUHUTEIBHBIE COIO3bI U KIIHILIE:

— NOCKOIbKY, 01a200apsi MOMY YUMo, 8 COOMBEMCMEUU C...;
— 8 613U, 8 pe3yibmame;

—  NpU YCro8uu, 4mo, HeCMOmps Ha...,

— Haps0y c..., 6 meyeHue, 8 xooe, o mepe.

Heob6xoaumo onpenenuth OCHOBHBIE TIOHATUS IO TEME UCCIIEA0BAHUS, YTOOBI
HCITIOJIb30BAHUE X B TEKCTE KYPCOBOM pabOTHI OBIJIO OTHO3HAYHBIM. JTO O3HAYAET:
TO WIA WHOE TIOHITHE, KOTOPOE Pa3HBIMU YYEHBIMU MOXKET TPAaKTOBAThCS IIO-
pa3HOMY, JOJIKHO BO BCEM TEKCTE JaHHOU pabOThI OT HaYaJIa 10 KOHI[A UMETh JIUIITb
OJTHO, YE€TKO OTPEIETICHHOE aBTOPOM KypCOBOI paOOThI 3HAUCHHE.

B xypcoBoii paboTe J0IKHO OBITh COOMIOICHO €AMHCTBO CTHIISI U3JIOKECHHS,
obecnieueHa opdorpaduyeckas, CHHTAKCHUECKast U CTUIMCTUYECKAsI TPaMOTHOCTD B
COOTBETCTBHH C HOPMaMHu COBPEMEHHOTO PyCCKOTO SI3bIKa.

6. IlopsioK 3aIUTHI KYPCOBOi1 pad0ThI

OTBETCTBEHHOCTD 32 OPTaHU3AIIMIO U TIPOBEICHUE 3alTUTHI KYPCOBOM PabOTHI
BO3JIaraeTcs Ha 3aBEAYIOMIET0 Kadeapoi U pyKOBOIUTENS BBIMOTHEHUS KypPCOBOU
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pabotel. 3aBemyromuii kKadeapoi (GopMuUpyeT COCTaB KOMHCCHH IO 3alllUTe
KYPCOBBIX pa0OT, YTBEPKIACHHBIN IPOTOKOJIOM 3aceaHus Kapeapsl. PykoBoauTenn
UHPOPMHUPYET 00YUAIOIIMXCS O THE U MECTE MPOBEICHHUS 3alIUTHI KYPCOBBIX padoT,
obOecrieunBaeT pabOTy KOMHCCHH HEOOXOIWMBIM O00O0PYIOBAaHUEM, IPOBEPSIET
COOTBETCTBHE TEM TMPEACTABICHHBIX KYpPCOBBIX pPabOT MPUMEPHON TeMaTHKe,
TOTOBHUT K 3aCEIaHNI0 KOMUCCHHU DK3aMEHAIMOHHYIO BEJJOMOCTh C BKIIIOUCHHEM B
HEE TeM KYpPCOBBIX pabOT 00ydaromuxcs, AaeT KPaTKyr WH(OOPMAIIUIO O TTOPSIKEe
MPOBEJICHUS 3alllUThl KYPCOBBIX paboT, 0000maer wHbOpManuo 00 HuTOrax
TIPOBEJICHUS 3aIUTHI KypCOBBIX pa0OT Ha 3aceanne Kadeapsl.

K 3ammre MoryT OBITH MpEACTaBICHBI TOJBKO PabOTHI, KOTOPHIC MOTYYUIIH
MOJIOKHUTENbHYIO0 perieH3nio. He 3autéHHas paboTa mopkHa OBITH JOopaboTaHa B
COOTBETCTBHH C 3aMCUaHUSIMH PYKOBOJHTEIS B YCTAaHOBJICHHBIC CPOKHU W CllaHa Ha
IIPOBEPKY IMMOBTOPHO.

3amuTa KypCOBBIX padOT MPOBOIUTCS C Hadajda dK3aMEHAIMOHHON CECCHHU.
3amuTa KypcoBOW pabOTHI BKITIOYACT:

- KpaTKoe COOOIIEHHEe aBTOpa MPOJOJIKUTEILHOCTRIO 5-7 MHHYT 00
aKTyaJIbHOCTH  paboOThI, IeNIAX, OOBEKTEe HWCCIENAOBaHUs, pe3ysbraTax W
PCKOMEHJIAIIUAX [0  COBEPIICHCTBOBAHUIO  JCATCILHOCTH  aHAIH3UPYEMOM
OpraHM3AlMH B PaMKaX TeMbI HCCJICI0OBAHNUS;

- BOIIPOCHI K aBTOPY pabOThI U OTBETHI HA HUX;
- OT3bIB PYKOBOJIHUTEIIS.

3ammra KypcoBOM pabOThl MPOM3BOAUTCS MyOaMyHO (B MPUCYTCTBUH
00YYarOLIMXCsl, 3AIIUINAIONIAX PA0OTHI B 3TOT JICHb) YWICHAM KOMHCCHH.

Eciu npu mnpoBepke KypcoBOW paOOThl WIIM 3alllUTE€ BBIACHUTCS, YTO
oOyyJaroIuiicsl He SBIISETCS €€ aBTOPOM, TO 3alluTa mpekpaiaercs. O0yuaronuiics
OyJzeT 00s13aH HaMMCcaTh KypCOBYIO pabOTy IO APYroil Teme.

[Ipu ouieHKe KypcOBOW pabOThI YUUTHIBAETCS:

- CTENEHb CAMOCTOSITEIbHOCTH BBITIOJIHEHUSI pabOThI;

- aKTYaJIbHOCTh M HOBH3HA PaOOTHlI;

- CJI0’KHOCTb U TJTyOMHA pa3pabOTKU TEMBI,

- 3HAHWE COBPEMEHHBIX TIOJIX0I0B Ha UCCIIEyEMYIO IIpobieMy;

- ACTI0JIb30BaHNE MEPUOINYECKHUX U3IaHUI IO TEME;

- Ka4eCcTBO 0(hOPMIICHHS,;

- YETKOCTh U3JIOKEHHUS JIOKJIa/Ia Ha 3aLIUTE;

- PaBUJILHOCTh OTBETOB HA BOMPOCHI.

B cooTBeTcTBUYU C yCTAaHOBIICHHBIMU TIPABUJIAMH KypcoBas paboTa
OLICHMBAETCS O CIAEAYIOIIEH 1IKae:

- Ha "OTJIMYHO" OIleHMWBAeTCS pabdoTa, B KOTOPOM KypcoBasi pabOTa BBHIMOJHEHA B
COOTBETCTBHHU C YTBEPKICHHBIM ILJIAHOM; PACUEThI, YEPTEKU BHIIIOJIHEHBI TOUHO U
BepHO. CTyneHToM chopMyIMpOBaHbl COOCTBEHHBIC APIYMEHTUPOBAHHBIC BBHIBOIBI
no TeMme KypcoBoil paboTel. CTyIeHT BIaACeT CIENHUATbHON TEPMHUHOJIOTHEH;
CTWJINCTUYECKHE ¥ TpaMMaTU4YeCKUe OIMMOKKM OTCYTCTBYIOT. OdopmiieHue
KypCOBOIi pabOThl COOTBETCTBYET MPEIbSIBIsIEMbIM TpeboBanusM. [1pu Hanmmcanum
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U 3alllUTe KypCOBOW pabOThI CTYIEHTOM MPOJAEMOHCTPUPOBAH BHICOKHI ypOBEHBb
pa3BUTHUS MPOPECCHOHANBHBIX KOMIETCHINN, TEOPETUUECKUX 3HAHUM U HaJInune
MPaKTUYECKUX HABBIKOB. YepTexku BbIOIHEHBI B cOOTBETCTBUU ¢ ['OCTamu. Ilpun
3alIMTe KypCcOBOM pabOThI CTYAEHT OTBEYAET HA BOIPOCHI.

- Ha "xopomo" oreHuBaeTcs paboTta, B Koropoi Kypcomas pabota
BBITIOJTHEHA B COOTBETCTBHM C YTBEPXKICHHBIM IIJIAHOM; PACUEThl, UEPTEKHU
BBITIOJIHEHBI C HETOYHOCTSAMHU. MMmerorcs 3ameuanus K O(QOPMIICHHIO KypCOBOMU
pabotel. CTyneHT BiajeeT cnenuanbHol TepmuHosorueil. Ilpm Hanmmcanuun u
3alMTe KypcOBOM pabOThl CTYJIEHTOM MPOJAEMOHCTPUPOBAH CPEAHHUI YPOBEHb
pa3BUTHS MPOPECCUOHAITBHBIX KOMIIETCHIINMA, HAIMYNE TCOPETUICCKUX 3HAHUHN U
JIOCTATOYHBIX MPAKTUYECKUX HABBIKOB. UepTeXH BBHIMIOIHEHBI B COOTBETCTBUU C
['OCTamu. Ilpu 3amure KypcoBoil paboOThl CTYACHT BIaJIEET MaTepUaioM, HO
OTBEYAET HE HA BCE MOCTABJICHHBIE BOIIPOCHI.

- Ha "yI0BJIETBOPUTEJBLHO" oOIllecHMBaeTcs pabora, B kotopoi Kypcosas
paboTa BBIMOJHEHA B COOTBETCTBUH C YTBEP)KJICHHBIM IJIAHOM; PACUYEThl, YEPTEIKU
BBITIOJIHEHHI ¢ omrOkamMu. CTyJIEHTOM HE CJEJIaHbl COOCTBEHHBIE BBIBOJIBI IO TEME
KypcoBoii paboTsl. ['pyObie HemocTaTku B 0OpMIIEHUU KypCOBO# paboThl; ciaboe
BJIQJICHUE CHEUUATIBHOW TEPMHUHOJIOTUEN; CTHUIMCTUYECKHE U TIpaMMaTHYECKHE
omuOku. [Ipu 3amuTe KypcoBoil paboThl, UCTIBITHIBAJ 3aTPYITHEHUS TIPU OTBETaX Ha
BOIIPOCHI.

- Ha "HeyI0BJIETBOPUTEJIBLHO" OlleHUBaeTCsl padoTa, B kotopoil Kypcoas
paboTa BBIMOJHEHA B COOTBETCTBUU C YTBEPKJICHHBIM ILJIAHOM; HE PACKPBITO
CoJiep KaHue KaXkJI0ro BOIpOca; JOMYCTUII rpy0ee OIIMOKM B pacueTax, YepTexKax.
CtyaeHTOM He clienaHbl BBIBOJIBI 110 TEME KypcOBOM paboThl. I'pyOble HeqoCTaTKu
B o(hopMiieHnH KypcoBoi padoTsl. Ha 3amure KypcoBoil pabOThI CTYJICHT IOKa3al
MOBEPXHOCTHBIE 3HAHMS IO TEME, HE MPABUIIBLHO OTBEYA Ha BOIPOCHL.

[Io wuroram 3amuThl 3a KypCOBYIO pabOTy BBICTABIISIETCS OIICHKAa Ha
TUTYJBHBIA JIUCT PaOOTHI, B DK3aMEHAITMOHHYIO BEIOMOCTh U 3aYETHYIO KHUKKY
oOyuJarorierocs.

7. YueOHO-MeTOAM4YeCKOe U MH(OPMAIHOHHOE 00ecriedeHre KyPCOBOM
padoThI

7.1 OcHOBHas1 JIUTEpaTypa

1. Epoxun M.H., Kazannes C.I1. [letanu mamun: yuyebnoe nmocodue. — DI'bOY
BO PI'AY-MCXA umenu K.A. Tumupszena, 2018. — 410 c.

2. Epoxun M.H., Kazannies C.I1. [letanu MamuH U OCHOBBI KOHCTPYHUPOBAHUS:
yueonuk /M.H. Epoxun, C.I1. Kazannes, A.B. Kapn u ap.; mox pen. M.H.
Epoxuna. — 2-e u3., nepepad. u gom. — M.:KomocC, 2011. — 512 c.

3. Epoxun M.H. [logbemuo-tpancnoptasie Mamud/ M.H. Epoxun. M.: KosocC,
2010. -336c.
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7.2 JlonoJIHUTeIbHAS JUTepaTypa

1. Anekcanapo ML.II. I'py3onoasemubie mammmnabl/ M.I1. Anekcanapos. — M:.
Beicmas mkona, M3g-s8o MI'TY um. H.D. baymana, 2000. — 552 c.

2. UsanoB M.H., ®unorenoB B.A. «/letanun Mamma» — M.:Bricias mkosa
2003.

3. ATiac KOHCTPYKLMH y370B U Aetaneil mamuH: YuebHoe mocooue / O.I1.
JlenmukoB 2-e m3a., mepepad. u mon. — M.:M3natensctBo MI'TY um.H.3. baymana,
2009. - 399 c.

4. Epoxun M.H., Co6oneB E.W. Jletanmu mammH: 1a00paTOPHBIN TPAKTHKYM.
— M.:®I'bOY BIIO MT'AY, AUT'AA, 2003. - 174 c.

5. 3anpko H.I'., Manasu K.P., Pycak O.H. bezonacHocTs xu3HeneATeIbHOCTH
/ yuebnuk, 17-e uzn. crep. — M:.Jlanp, 2017. — 204 c.

7.3. MeTtoan4ueckne yKa3aHHsl, peKOMEHIAIUN U IPyTrue MAaTePHAJIbI K 3aHATHAM

1. Urnatkun  W.JO., T'eomerpuueckue U CWJIOBBIE  IMapaMeTpbl
UUAJTUHIPUYECKUX 3y04aThIX nepeaay MIPUBOIOB CTallMOHAPHBIX
CEJIbCKOXO03AMCTBEHHBIX MalnH: MeTtoauueckue pekomenaauuu/ N.1O. Uruatkum,
®I'bOY BO PI'AY-MCXA umenu K. A. Tumupsszesa, 2016. 21 c.

2. Urnatkua WN.1O., byraes A.M. TexHomorus NpOCKTUPOBAHHS BaJOB
pPEAYKTOpOB 00IIero HazHaueHus: YueOHo-Meroaudeckoe mocodue / W.IO.
Urnatkun, A.M. byraes. M.: ®I'BHY «Pocundopmarporex», 2017. 25 c.

3. Epoxun M.H., Kazannes C.I1. Jleramu mamuH: COOPHHK KOHTPOJIBHBIX
TecToB M 3a1a4. — M.: ®I'bOY BIIO MI'AY, 2014. — 90 c.

7.4. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHUKAIMOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 0CBOECHUS TN CIIMILIMHBI

YueoHo-MeToauueckuii moprax  http://www.elms.timacad.ru  (omxpoimeuti
oocmyn)

8. MeToanueckoe, MporpaMMHoe odecnedyeHne KypcoBoii padoTsl

8.1 Meroauyeckue YyKa3aHUsl M MeETOAUYECKHE MATEPHAJIBI K KYPCOBBIM
padoram

1. Epoxun M.H., Kazannes C.I1. Jleranu mamun: yueoHoe nocodue. — DI'bOY
BO PI'AY-MCXA umenu K.A. Tumupszesa, 2018. — 410 c.

2. Epoxun M.H., Kazannies C.I1. [letanu MamuH U OCHOBBI KOHCTPYHUPOBAHUS:
yueonuk /M.H. Epoxun, C.I1. Kazannes, A.B. Kapn u ap.; nmox pen. M.H.
Epoxuna. — 2-e u3., nepepad. u gom. — M.:KomocC, 2011. — 512 c.

3. Epoxun M.H. [Togsemuo-tpancnoptaeie Mamus/ M.H. Epoxun. M.: KonocC,
2010.-336c.

4. Epoxun M.H., Kazannes C.I1. Jleranu MamuH: cOOpHUK KOHTPOIHHBIX TECTOB
u 3ama4y. — M.: DI'bOY BIIO MI'AY, 2014. - 90 c.


http://www.elms.timacad.ru/
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8.2 IlepeyeHb NPOrPaMMHOI0 obecrieyeHus1 1 HUH(POPMAIMOHHBIX CIIPABOYHBIX
cucTeM (MPU HEOOXOAUMOCTH) VIl BHINIOJTHEHUSI KyPCOBOM padoThl

[lepeuenp mporpamMmHOro odecneueHus ¥ UHGOPMAIMOHHBIX CIPABOYHBIX
CHUCTEM, TIPUMEHSEMBIX B Tporecce OOy4YeHHS TUCIUIUIMHBI «JleTamm mammH u
OCHOBBI KOHCTPYHPOBAHUS» TIPU MPOBEACHUU JICKIIMOHHBIX 3aHATUI MPEACTABICH
B Tabauie 13.

Brimonnenue rpaduyeckoil 4acTu KypcoBoi paboThl BO3MOKHO TP TOMOIIIN
cieayroiero nporpaMmmuoro obecnedenus: Kommac — 3D-V16, AutoCAD-2018.

IlepeyeHb NpOorpaMMHOro odecrevyeHus

HaumenoBaHue

Ne | paznenia yueonoi | HammeHnoBanue Tun ABToO T'on

n/m| THCHHUILIMHBI NPOrpaMMbl |IPOrpaMMbl p pa3padoTku

(MoayJisn)

1 Pasznen 4. OcuoBer | Kommac — 3D- O6yuatomas | Ackon 2016
KOHCTPYUPOBAHUS V16

2 Bee paszieisi PowerPoint | O6yuvaromas | Microsoft 2016
UCIUILINHEI



https://ru.wikipedia.org/wiki/Microsoft_PowerPoint
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Ipuiaoxenue A
IIpumep odopmiieHNsI TUTYJIBLHOIO JIUCTA KYPCOBOM padboThI

MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EJIEPALIAU
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO/IPDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUHNCKHUII TOCYJAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET

MCXA nmenu K.A. TUMUPA3EBA»
(®I'BOY BO PI'AY - MCXA nmenn K.A. Tumupszena)

NuctuTyT MexaHuku U sHepreTukd uMenu B.I1. ['opskuHa

Kadenpa «ComnpoTuBiieHre MaTepraIoB U I€TaTu MalluH»

Jletanu MalmvH U OCHOBBI KOHCTPYUPOBAHHUS

KYPCOBAS PABOTA
Ha TEMY: .
«ITPOEKTUPOBAHUE TTPUBOJIA K JIEHTOUHOMY KOHBEUNEPY»

BrimosHnn
oOyyJarouuiics ... Kypca...rpyIsl

()5(6]
Jara peructpanuun KII
Ha Kadeape

JonyieH (a) K 3anure

PykoBoaurens:

ydeHas CTelneHb, yueHoe 3Banue, 11O

Yj1eHbl KOMUCCHUU:

y4eHas CTeneHb, yueHoe 3Banue, DO TIOAUCH

y4eHas CTelneHb, yueHoe 3Banue, D110 TMOANNCh

y4eHas CTeneHb, yueHoe 3Banue, DO TIOAUCH
Ouenka

JlaTa 3a1uThI

Mocksa, 201 _



b

PykoBoaurens npoekra

3alaHue IPUHSATT
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Ipunoxenue b
IIpumepHas ¢popma 3agaHus

MHUHUCTEPCTBO CEJIbBCKOI'O XO3AUCTBA
POCCUUCKOU ®EAEPALINU
Poccuiickuii rocyapCTBEHHBIH arpapHblil yHuBepcuteT — MCXA
nmenu K. A. Tumupsizea

NuctutyT Mexanuku u sHepretukud nmenu B.I1. ['opsxuna

Kadenpa «ComnpoTuBiieHHe MaTEpUaIoOB U JCTAIM MAIlIUH

3AJJAHUE HA KYPCOBYIO PABOTY

Crynent
1. Tewma. «IIpoexTupoBaHue MpUBOAA K IIHEKOBOM MaIlIMHE JUIS
MOMKH MEJIKUX JeTanei»
2. Cpok npecTaBlIeHHs IPOEKTA K 3aIIUTE
3. Hcxoanble naHHble Ui IPOEKTUPOBAHUS:
3.1. Kunemarnyeckas cxema IMpuBO/ia IIHEKOBON MAIIMHbI ISl MOMKH
MEJIKUX JeTaaei.

=
g S 3 =
‘\“"\ 7— “\ “"‘ : L
\\ £ # \ — - 1 - anexTpoABHUTATENb;
A /\ / \ | \\ I 1 2 - peMeHHas repeada ¢ 3y0uaThIM peMHEM;
\/ \/ / — X == : % o 3 - HUITHMHPUYECKHUN OHOCTYICHIATHIN
-I; Aﬂ } y | PEIyKTOp C IIEBPOHHOM Mepeaveii;
i o 4 - mydrTa;
— X—=——T11X 5 - IIHEKOBasi MaIINHA.
3.8.
3.9.
Hcxonnbie nannbie: Tp= HM — MOMEHT conpoTHuBiIeHus Ha paboyeM
Bally IITHEKOBOM MaIlIuHEI JJIs1 MOMKHU MEJIKUX ,I[eTaJ’IefI; np MI/IH_l

— TpeOyeMasi 4acToTa BpallleHusl pabo4ero Bajia MallluHbI.

Pa3zpaborars:
KoMmoHOBKY 0IHOCTYNIEHYATOT0 MIJIUHAPUIECKOTO PEAYKTOpa, M03. 3.
PaGoune uepTexu IByX JeTaliei.
OOmwmit B MpUBOIA.
[TogoGpatk mo crangapTy My Ty HENHYIO, M03. 4.

(mara, MOJITHCH) (vHHIMANE], GaMUITHs)

(nata, MoJImuck)

« » 201 .




63

Ipuioxenue B

IIpumepHasi popma peneH3Mu Ha KypCOBYIO padoTy

PEINEH3 U

Ha KypCOBYIO paboTy 00y4aromerocs
®denepalibHOrO rocyIapCTBEHHOTO OIO/IKETHOT'O 00pa30BaTEIBHOTO YUPEKIACHUS
BhICIIEro oOpa3oBaHus «PoCCUNCKUN rOCY1apCTBEHHBIN arpapHblii yHUBEPCUTET
— MCXA nmenu K.A. TumupsizeBa»

NuctutyT
Kadenpa «ConpoTUBIECHHE MATEPUAIIOB U JICTAJIA MAIIIWHY
OOyuaronuiics

Kypc
['pymma
Hamnpasnenune
HanpagsnenHocts
VYyebnas nucuuiuiiHa «Jletanyu MalmH 1 OCHOBBI KOHCTPYHUPOBAHUS»
Tema KypcoBoii pabOThI

ITosxnoTa PACKPLITUA TEMbI:

Odopmiienne:

3aMedyaHus:

KypcoBass pabora oTBewaeT TIpPEHBABISIEMbIM K HEW TpeOOBaHUSIM U
3aCIIyKUBAET OIICHKH.

(OTJIMYHOM, XOpoIIeii, yAOBIETBOPHTEILHOMN, HE yIOBIECTBOPUTEIBHOI)

Perienzenr

((pamuust, UM, OTYECTBO, YU.CTEIICHb, Y4.3BaHHE, JTOJKHOCTh, MECTO PaOOTHI)

JlaTa: « » 20 T. [Tognuce:
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Ipuiaoxenue I'
IIpumep 3anmo/IHeHUsI OCHOBHOM HAANMKMCH (LITAMIIA) HA YepTeKax

B rpade 1 ocHoBHOI Haanucu (puc. 4) yka3bIBaeTCsl Ha3BaHUE IOKyMEHTA —
«PacueTtHO-TIOSICHUTENBHAS 3amucka». B rpade 2 (puc. 4) — oOo3HaueHUE
nokymenta (mudp), nanpumep CMJIM 98.18.02.11.01.00, xotopslit 0003HAYAET:
CM/ZIM - naumeHoBaHue Kadenpsl «CONpOTHBIEHHE MaTEpHAIOB M JAETajH
MamuHy; 98 - kox kadenpsl; 18 — roj BelnonHeHus npoekta; 02 — Homep 3a1aHus;
11 — HoMmep BapuaHTa YUCIOBBIX UCXOOHBIX AaHHbIX; 01 — Homep nucrta. Bce
ocTajbHble Ipadbl 3aMONHAIOT NOJ00HO rpadaM OCHOBHOM HaANKCU HA JIUCTAX
yeprexeil. OriaBieHHe pacyeTHO-TIOSCHUTENBHON 3alMCKU. BBEICHUE, Pa3feiibl
pacdeTHOI YacTH, 3aKIII0YCHHIE U CIIMCOK MCIIOJIb30BAHHOM JIUTEPATyphl HAUUHAIOT
¢ HOBOrO JucTa. Hymeparus cTpaHull HAYMHAETCS C TUTYJIBHOTO JINCTA, HO HOMEP
Ha HEM HE CTaBUTCSI.
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Puc. 4. OcunoBnas maanuch no 'OCT 2.10468 s nepBbIX JIUCTOB
YEPTEKEN U CXEM
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Puc. 5. OcnoBnas Haanuch o 'OCT 2.104-68 ni1g nepBOro JIMCTa TEKCTOBBIX
JIOKYMEHTOB U crienuukammit
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Puc. 6. Hagnuce 115 mocneayonmx JUCTOB TEKCTOBBIX JIOKYMEHTOB, YEPTEKEN
(cxeM) u cnenupukanui

PazpaboTtunk (un):

Kazanues C.I1., a.T.H., npogeccop

Urnarkun U.JO., A.T.H., npodeccop

CkopoxonoB J1.M., K.T.H., TOUEHT

«29» aBrycra 2024 r.



PELIEH3US
HAa MeTOANYeCKHe YKA3aHUS K BbINOJHEHHIO KyPCOBOil padoThl
b1.0.15 «/leraiau MmamuH 1 0cHOBBI KOHCTpyrpoBanus» OIIOII BO no nanpasjienuio
23.03.03 — «IkcnnyaTanus TPAHCHOPTHO-TEXHOJIOTHYECKHX MAIIMH U KOMILJIEKCOB»
HanpasiieHHoCTh: « TexXHMUeCKHii cCepBUC CTPOUTEIbHO-T0POKHBIX MAIIIUH »
(xBanndukanms BBITYCKHUKA — 0aKaiaBp)

UYenypunon Exarepunoi JICOHMIOBHOM, IOKTOPOM TEXHUYECKUX HAyK, JOLICHTOM
kadeapsl WHXeHepHOH u KommbioTepHO Trpaduku GI'BOY BO PIAY-MCXA wumenn K.A.
Tumupsaszesa, PI'bOY BO «Poccuiickuii rocyapcTBeHHbIN arpapHbslii yHuBepcurer — MCXA
umenu K. A. TumupsizeBay, (1ajiee o TEKCTy PELIEH3EHT), MPOBEACHA PELICH3USI METOANYECKUX
YKa3aHUM K BBINOJHEHHIO KypCOBOH pabOThl TUCHMIUIMHBI «JleTaqy MallMH W OCHOBBI
koHcTpyupoBanus» OIIOII BO mno nanpanaenutro 23.03.03 «Dkcrumyatanusi TpPaHCIOPTHO-
TEXHOJIOTMYECKMX MallMH M KOMIUJIEKCOB», HalpaBlIeHHOCTh «TexHuueckuil cepBuC
CTPOUTENIBHO-IOPOKHBIX MAIllUH », (OakanaBpuat) padpadorannoit B ®I'bOY BO «Poccuiickuii
rocynapcTBeHHbIi arpapubiii yHuBepcuteT — MCXA nmenn K.A. TummupsizeBa», Ha kadenpe
«CompoTuBIIeHHE MAaTEePHAIIOB U AETaIl MalluH» (pa3paboT4yuku — JI.T.H., mpodeccop kadenps
«CompoTuBiieHre mMarepuanoB u aeranu mamua» Kazannes C.I1., n.1.H., mpodeccop xadeapsi
«CompoTtuBiienne mMarepuanoB u aetanu mamuu» Wraatkud W.IO. u K.T.H., nomneHT kadenpsl
«ComnpoTuBiieHHEe MaTepualioB U aetanu MamuH» Ckopoxonos J[.M.).

Pa3paboTunkamu npeacTaBlieH KOMIUIEKT JOKYMEHTOB, BKIIOYAIOIIIHIA:

IepeyeHb KOMIETEHIIMH, KOTOPBIMU JIOJKEH OBJIQAETh CTYAEHT B PE3yJIbTaTe€ OCBOEHUS
JUCUHUILINHBI;

ONMCAaHUE TIOKa3aTeJel M KpUTEPUEB OLICHWBAHUSA KOMIIETEHLHUH, a TaKXkKe IIKaJl
OLICHUBAHUS,

TUTIOBBIE KOHTPOJIbHBIC 33JaHUs WM WHBIE MaTepHalibl, HEOOXOAMMBIE ISl OLECHKH
pe3yIbTaTOB OCBOCHMS IUCLMILIUHBL;

METOJIMYECKUE MaTepuaibl, OINpEeACAoNue IPOUEAYypbl OIEHUBAaHUS pPE3YyJbTaTOB
OCBOEHUS AUCLUILINHBI.

PaccmoTpeB mpencTaBieHHbIE Ha PELEH3UI0 MaTepualibl, PELEH3EHT MpUIIen K
CJIEYIOIIMM BBIBOJIAM:

1. Crpyktypa u coxaepxxanne MY s TOATOTOBKM OakaiaBpa COOTBETCTBYET
TpeOOBaHUAM, IPEIbABIIEMBIM K CTPYKTYpE, COlepKaHHI0 POHI0B olleHOUHBIX cpeacTB OITOIT
BO.

A MMEHHO:

1.1 IlepeyeHb KOMMETEHLIMI, KOTOPBIMU JOJKHBI OBJIAJIETh CTYAEHTHI B PE3YJbTATE
ocBoeHMs AucUIuIMHbI cooTBeTcTBYeT @I'OC BO.

1.2 Tloka3zaTtenu M KpUTEpUU OLIEHUBAHUS KOMIIETEHLUH, a TakXe LIKadbl OLEHUBAHUS
o0ecrneynBaloT BO3MOYKHOCTb IPOBEIECHUS BCECTOPOHHEH OLIEHKU pEe3yJIbTaTOB OOyueHwUs,
YPOBHEH CHOPMUPOBAHHOCTH KOMITETECHIIUM.

1.3 KoHTposibHBIE 3aJaHHs W UWHBIE MaTepuaibl OLIEHKH Ppe3yJbTaTOB OCBOEHUS
JUCIUIUIMHBL ~ pa3palOTaHbl Ha OCHOBE MPUHIUIIOB  OICHUBAHHS:  ONPEIEIEHHOCTH,
OJTHO3HAYHOCTH, HAA&KHOCTH; COOTBETCTBYET TpPeOOBaHUSAM K COCTaBy M B3aUMOCBS3H
OILICHOYHBIX CPECTB, MOJIHOTE MO KOJINYECTBEHHOMY COCTaBY OLEHOYHBIX CPEJICTB U MO3BOJISIOT
00BEKTHBHO OLEHUTH PE3yJIbTaThl 00yYeHHs, YPOBHU C(POPMUPOBAHHOCTH KOMIETEHIIUH.

1.4 Meronnyeckue MaTepHaibl coepkaT YE€TKO chopMyIMpOBaHHBIE PEKOMEHAAINH 11O
IPOBEICHUIO  TPOLEAYphl  OLEHUBAaHMUA  pPE3yJbTaToB  0OydeHHus, CHOPMHPOBAHHOCTHU
KOMIIETECHITHH.

2. Hampasnennocts OM/J]  «Jletanmu MamlmH ¥ OCHOBBI KOHCTPYHUPOBAHUS»
cootBercTtByeT 1ensaM OIIOII BO no nampasnenuto 23.03.03 — Dkcmtyaranus TpaHCIOPTHO-
TE€XHOJOTMYECKHUX MAlllMH U KOMIUIEKCOB, HAIIPaBIEHHOCTh « TEXHUUECKNI CEPBUC CTPOUTEIIBHO-



JNOPOXKHBIX ~ MaluH»  Npo(ecCHOHANBHBIM  CTaHAapTaMm Oyaymed mnpodeccHoHaNbHOMI
JESITEIbBHOCTH CTY/ICHTA.

O6BéM MY cooTBeTCTBYyeT yueOHOMY IUIaHY MTOATOTOBKH.

4. Tlo kadectBy MY B 1einoM o00€CIEeUYMBAIOT OOBEKTUBHOCTh M JOCTOBEPHOCTH
pe3yJIbTATOB MPH MTPOBEACHUY OLCHUBAHUS C PA3IMYHBIMH LIEISIMU.

Takum o0pa3om, CTpPYKTypa, COAepKaHHME, HAIpPaBIEHHOCTb, 00bEM U KauecTBO MY
«/leTany MammH ¥ OCHOBBI KOHCTPYHPOBAHUS» Ul MOJATOTOBKH 0aKaliaBpOB MO HAIPABICHHIO
23.03.03 — «DOkcrmuyaranys TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH M KOMIUICKCOBY,
HaNpaBJICHHOCTh «TEeXHUYECKUH CEpBHC CTPOUTEILHO-JOPOXKHBIX MAIIUH » pPa3pabOTaHHOM
aBTOpaMU OTBEYAIOT IPEIbABISEMBIM TPEOOBAHUSIM.

OBLIUE BbBIBOJAbI

Ha ocHoBanuu npoBeieHHOM pEelieH3UHU MOXKHO CHEJIaTh 3aKJIFOUEHHUE, YTO METOANYECKUE
yKa3aHHs IO BBHINOJHEHUIO KYypCOBOM pabOThl MO AMCHMILIMHE «JleTanu MammH M OCHOBBI
KOHCTPYUPOBAHUSD ISl MOATOTOBKH OakayiaBpoB 1o HampasiieHuto 23.03.03 — Dkcruryaranus
TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAIIUH U KOMIUIEKCOB, HAPaBIeHHOCTh « TeXHIUUeCKHii cepBHC
CTPOUTEILHO-0POKHBIX MAIIIUH » pa3pad0TaHHAsI JOKTOPOM TEXHUUYECKHUX HayK, Mpodeccopom
kadenpsl «CompoTuBieHre marepuanoB u jaeraieil mammn» Kazannessim C.I1., mokropom
TEXHUYECKUX HayK, rnpodeccopom kKadenpsl «CoOmpoTUBICHHE MAaTEPUATIOB U JACTAIA MAIIH
UrnatkuasiM U.FHO. 1 kaHIUIaTOM TEXHUYECKUX HayK, JOIeHTOM Kadenpsl «ConmpoTHBICHUE
MarepuayioB u aetaiu Mamun» CkopoxoaossiM JI.M. cootBerctByeT TpeboBanusim ®I'OC BO,
COBPEMEHHBIM TPeOOBaHUSM SKOHOMUKH, PhIHKA TPY/Ia U MO3BOJIUT MpHU €€ pean3aluy yCreurHo
obecrieunTh (HOPMHUPOBAHUE 3aSBICHHBIX KOMITCTCHITHIA.

Peuenzent: YUenypuna E.JI., MOKTOp TEeXHMYECKUX HAYK, IOIEHT Kadeapbl MHKEHEPHOH U
xomnbtotepHoil rpapuku @I'bOY BO «Poccuiickuil rocy1apcTBEHHbIN arpapHbli
yausepcuteT — MCXA nmenu K. A. Tumupszesa»
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