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AHHOTALIUA
KYPCOBOIO NMPOEKTAa Y4eOHOH TUCUMILIHHBI
b1.0.17 AETAJIU MAIIUH U OCHOBbBI KOHCTPYUPOBAHUA

JJIS1 MOATOTOBKH 0aKajiaBpa
no cnenuajabHocT 23.05.01 — HazeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEICTBA,
cnenuaanzanus: «TexHuyeckue cpeacTsa Npupoa000yCTPOICTBA U 3aIIIMTHI B
Ype3BbIYAHHBIX CUTYALHAX)»

KypcoBo# mpoeKT 1o JucuuIuIvHee «Jletann MamuH U OCHOBBI KOHCTPYUPOBAHUS
JUIA IMOATOTOBKH 6aKaJIaBpOB o cnemuagbHocTH 23.05.01 — HazemMHble TPAaHCIIOPTHO-

TeXHOJIOTHYeCKHe cpeacTBa, cHeHATU3ANMA: «TexHuueckue cpeacTBa
NPUPOI000YCTPOIicTBA M 3aIIMTHI B 4Ype3BbIYANHBIX cUTyanusix», OJHA W3 IIEPBBIX
CaMOCTOSATENbHBIX WHXEHEPHBIX pabot CTYyJICHTA, 3aBepIIaroIIas

oO1eo0pa3zoBaTenbHblil UK 00y4eHus. [Ipu BbITONTHEHUH paOOThI UCIIOIb3YHOTCS
3HAHMS, MOJYYEHHBIE MpPU M3YYEHUHM TAKUX JAHCLMIUIMH, KaK TeOopeTHYecKas
MEXaHUKa, CONPOTUBIEHUE MAaTEPUAIIOB, TEXHOJOT Ml MAIIMHOCTPOEHUS U AP.

OObeKkTaMH  TNPOEKTHUPOBAHUS  SBISIOTCA ~ NPUBOABI  Pa3iIMYHBIX
CTal[MOHAPHBIX CEJbCKOXO35AMCTBEHHBIX MAIIMH: KOHBEHEPOB, CMECHUTEIEH W
pa3laTYNKOB KOPMOB, MAIlIMH JUIsl OYACTKM M MOMKHM Jeranedl u ap. B mpuBogax
HIMPOKO HCTIONB3YIOTCS AETAIU U yCTPOUCTBA OOILETPOMBIIITIEHHOIO Ha3HAYEHUS:
MEXaHUYECKUE Nepeadn, My PTbl, MOAMUITHUKY, BaJbl, KPETICKHBIEC U3ICIIHSL.

BelnonHsieTcss KypcoBOM MPOEKT B IPOLECCE H3YYEHUS JAMCLUILUIMHBI
«/leranu MamMH U OCHOBBI KOHCTPYUPOBAHUS.

KypcoBol MpoeKT UMEET MPOEKTHBIA U KOHCTPYKTOPCKUM XapaKTep

1.Ileab 1 3a7a4U KyPpCOBOI0 NMPOEKTA

Beinmonnenune kypcoBoro mnpoekta no aucuuiuinHe b1.0.17 «Jetann mawuH wm
OCHOBbI KOHCTPpYyUpOBaHUA» OJid cneunuajbHocTu 23.05.01 — HazemHble TPaHCIOPTHO-
TEXHOJOINYECKHUE cpeacrea, crenuaJaamn3anus: «Texnuueckue cpeacrea
NPHPOI000YCTPOMCTBA U 3AIIUTHI B YPE3BBIYAWHBIX CHTYyanHMax» IIPOBOJUTCS C IIEJIBIO
dbopMHpOBaHUE y CTYJEHTOB HABBIKOB KOHCTPYUPOBAHUS MAIIUH U 000PYAOBaHHUS.
KypcoBo#l TpOEKT MO3BOMISET PELUIUTH CIAEAYIOINE 3a1a4U:
1. aHanM3 UHKEHEPHBIX PACUETOB JIETaJICH U Y3JI0B MAIIMH OOIIET0 Ha3HAYCHUS;
2. MOJENIUPOBATh TEXHUYECKHE OOBEKThI W TEXHOJIOTHYECKHE TPOIECCHl C
WCIIOJb30BAaHUEM CTaHJIAPTHBIX TMAaKETOB M CPEJCTB aBTOMATU3UPOBAHHOTO
POCKTUPOBAHUSI,
3. YMEHHE MPOBOJIUTH SKCIIEPUMEHTHI MO 3aIaHHBIM METOJIUKaM C 00pabOoTKOM U
AHAJIM30M PE3yJIbTaTOB;
4. cnocoOHOCTH y4YacTBOBAaTh B pabOTE€ HaJl WHHOBAIMOHHBIMU IPOCKTAMH,
UCIIOJIb3Ys 0a30BbIE METO/IbI UCCIICIOBATEILCKOMN AESATEILHOCTH.
5. KoHcTpynpoBath feTanu MalmH 001Iero Ha3HAYeHUSI.
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2. [lepeyeHb IJIAHUPYEMBbIX Pe3YJIbTATOB BBINOJHEHUSI KYPCOBOT0 NMPOEKTA
no aucuumiaune 61.0.17 «letann malivMH U OCHOBbl KOHCTPYMUPOBAHUAY,
COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJbTATAMHU 0CBOEHMsI 00pa30BaTeIbHOM
MPOrpaMMblI

Peanu3zaius B KypcOBOM IIPOEKTE MO TUCHUILIIMHE «JleTaid MaliiH U OCHOBBI
KoHcTpyupoBanus» TpedoBanuit ®I'OC BO, OIIOII BO u Yue6GHoro miaHa 1o

HalpapBJICHUIO MOATOTOBKH cnenmnaibHocTH 23.05.01 — Ha3zemHble TpaHCNOPTHO-
TEXHOJOTHYCCKHE CPEACTBA, CIICHHUATU3ALINA: «ABTOMOOMJILHASI TEXHHKA B TPAHCIIOPTHBIX
TEXHOJOTUAX), «Texunueckue cpeacrea I[pPIpO)IOOﬁyCTp()ﬁCTBa Hu 3alllUThI B

4pe3BbIYANHBIX CATyamusix» JOJDKHA (OPMUpPOBATH CIEAYIONIME KOMIIETCHIINH,
Ipe/ICTaBlICHHbIE B Tabmue 1.

3. CTpyKTypa KypCcOBOro mpoeKTa

KypcoBoii mnpoekt mno agucuurmuimHe «Jletanu MammMH W OCHOBBI
KOHCTPYUPOBAHUS»  BBINOJHAETCA CTYJAEHTOM BO BHEYpPOYHOE BpeMs C
UCITIOJIb30BAaHUEM JIOOBIX UH(OPMAIIMOHHBIX U POTPAMMHBIX MaTepUalioB.

KypcoBoli mpoekT cOCTOMT W3 ABYX 4YacTeW: pPACUETHO-TIOSCHUTEIbHAS
3anucKa u rpaduyeckast 4acThb.

[To oObeMy KypcoBOWM IPOCKT JOJDKCH OBITh He MeHee 22 CTPaHHUIL
NIEYATHOTO TEKCTa U 4-X YepTexKeii.

[Ipenyiaraemasi CTpyKTypa KypcOBOIO IPOEKTA!

1) TuTynabHBIN JUCT 2 CTP.;

2) 3agaHue Ha BBITIOJHEHUE KypCOBOTO MpoekTa — 1 ¢Tp.;

3) Coneprkanue He MeHee 1 cTp.;

4) AuHoTanums He Oonee 1 cTp.;

5) Lenp 1 3a1a4u KypcoBoro mpoekra 1 cTp.;

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

7) bubmuorpaduyeckuii CIICOK HE MEHEe 5 HCTOYHUKOB 1 CTp.;

[IpumepHas cTpyKTypa KypCOBOTO IPOEKTa MpecTaBieHa B Tabauue 2.
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Tabmuma 1 — TpeboBaHwmsI K pe3yJIbTaTaM BBHIITOJTHEHHS KYPCOBOTO MPOEKTA T10 yUeOHOM AUCIUILIHHE
b1.0.17 «JleTanu MamvH U1 OCHOBBI KOHCTPYHPOBAHUSI»

No | Nunexc ConeprxaHne Kon u conepkanue nHIUKaTOpa B pesynpraTe n3ydenns yaeOHOH THCIMILIMHBI 00YYaONTHeCs JOIHKHBL:
n/ | Komrre- KOMIIETCHIIUU JIOCTHKCHUST KOMIICTCHITUN
N R 3HATh YMETH BIIA/IETH
I | TCHIUU (nn e€ yacTh) (wm e€ yacTh)
OIIK-1 | CrocoOeH cTaBUTh U OIIK-1.1 COBOKYITHOCTb OTIPEIEIATH OXKUIACMBIC crroco0aMu OTIpeNIesATh
1. pelaTs MHKEHePHbIE U JemoHCTpHpYeT 3HaHHE B3aMMOCBSI3aHHBIX 337[a4, | Pe3yIbTaThl PEIICHUS KpYT 337ad B paMKax
Hay4YHO-TEXHUYECKUE OCHOBHBIX 3aKOHOB o0ecrevnBaronmx BBIJICICHHBIX 33724 UCXOS MOCTaBJICHHOM LIeTH, a

3aga4u B chepe cBoeit
npohecCHOHATBHOMN
JACATCIIBHOCTU U HOBBIX
MCKANCHUITIIMHAPHBIX
HaIlpaBJICHUI ¢
UCIIOJIb30BaHUEM
C€CTCCTBCHHOHAYYHBIX,
MaTEMAaTUYCCKUX U
TEXHOJIOTHUECKUX
MoAeIen

MaTeMaTUYECKUX U €CTECTBEHHBIX
HAyK, HEOOXOTUMBIX IS
peIIeHus TUIOBBIX 3a1a4

JOCTHXKCHUC LICTTHU
PpCII€HK TUIIOBBIX 3a/1a4,
C UCIIOJIB30BAaHUECM

13 IEUCTBYIOIIUX IPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB
Y OTpaHUYEHMH, C

TaKXe ONTUMAaJIbHBIMH
Croco0aMu permeHus,
B3aMOCBA3aHHBIX 3a1a4

npodeccHoHANbHON WHPOPMALTMOHHBIX HCIIOJIb30BaHUEM HCXOJs U3 IEHCTBYIOLINX
JIEATENBHOCTH TEXHOJIOTHH HHGOPMALMOHHBIX MIPABOBBIX HOPM,
TEXHOJIOTHH MMEIOLINXCS PECYpPCOB H

OrpaHUYEHUH, C
HCIIOJIb30BaHHEM
WH(OPMAITMOHHBIX
TEXHOJIOTHH

OIIK-1.2 OCHOBHBIE 3aKOHBI MIPUMEHSATh HaBbIKaMU MPUMEHEHHUS

Hcnonb3yeT 3HaHMsI OCHOBHBIX
3aKOHOB MaTeMaTHYECKHUX U
C€CTCCTBCHHBIX HAYK JJI pCIICHUSA
CTaHJAPTHBIX 3a]1ad B 00J1aCTH
OKCIUTyaTallMU TEXHUICSCKUX
CPEJICTB arporPOMBIIIICHHOTO
KOMILIIEKCa

MaTeMaTHYECKUX U
€CTECTBEHHBIX HAyK,
METOJIbI
MaTEMATHYCCKOI'O
aHaJM3a u
MOJICITUPOBAHUS B
poheCCHOHATBHOMN
JeSITEIbHOCTH

€CTECTBEHHOHAYYHBIE U
oO0IIenH)KeHEPHbIE 3HAHUS,
METO/Ibl MaTEMATUYECKOTO
aHaJIM3a U MOJIEIMPOBAHNS B
npodeccnoHaNbHON
JESTENIbHOCTH, a TAaKXKe
pemiaTh CTaHapTHBIE 3aa41
B 00JIaCTH HKCIUTyaTaluu
TEXHHUYECKUX CPEICTB
arponpOMBIIIJIEHHOTO
KOMILIEKca

€CTECTBEHHOHAYYHBIX U
O0IIEMHKEHEPHBIX 3HAHHH,
METOJaMH
MaTeMaTHYeCKOTO aHaIn3a
Y MOJICITHPOBAHHUS B
npohecCUOHAIBHON
JEATETBHOCTH, PEIICHHS
CTaH/IapTHBIX 3a/1a4 B
00J1aCTH SKCIUTyaTAI[H
TEXHUYCCKUX CPEACTB
arponpOMBIIIIIEHHOTO
KOMILIEKCa




OIIK-1.3

®dopmupyeT cxemy u
MOCJIEeI0BATENLHOCTD
MPUMEHEHUS! OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U €CTECTBEHHBIX
HAYK JJIsl peaTU3aliy MPOCKTHBIX
pereHui B o0acTu
MIPOEKTUPOBAHUS U SKCILTyaTaIlHH
TEXHUYECKUX CPE/ICTB
arpoIpoMBIIIIIICHHOT0 KOMIUIEKCa

KpUTEPHUH
paboOTOCIIOCOOHOCTH U
OCHOBHEBIC TEOPHU
pacuera aeraneu,
COOPOYHBIX SIAMHHII U
MEXaHHU3MOB, pa3paboTKy
KOHCTPYKTOPCKO-
TEXHOJOTHUECKOH
JIOKYMEHTAIMU B 00JIaCTH
MPOCKTHPOBAHUS U
OKCIUTyaTaliu
TEXHUYCCKUX CPCACTB
arpoIpoMBIIIIIICHHOTO
KOMILJIEKCa

BBITIOJTHATH PacueThl
THUIIOBBIX JICTaJICH,
COOpPOYHBIX CTUHUIT
MEXaHU3MOB MaIlluH

HaBBIKaMH
IMPOCKTHUPOBAHUA
TEXHUYCCKUX CPEACTB U
TCEXHOJIOTHYCCKUX
MMponcCCOB NPOMU3BOACTBA

OIIK-3

Criocoben
CaMOCTOSITETILHO pelaTh
MPaKTUYCCKUE 33]]a9U C
UCTIOJIb30BaHUEM
HOPMaTHUBHOU U
MpaBoOBOii 0a3kl B chepe
cBoei
poheCCHOHATBHOMN
JIESITETIHHOCTH C YUETOM
MOCJETHUX JTOCTHIKECHUH
HAYKH U TEXHUKU

OIIK-3.2

Hcnone3yet neicTByONIE
HOPMAaTUBHBIC IPABOBBIC
JOKYMEHTBI, HOPMBI U

OCHOBHBIE ICUCTBYIOIINE
HOPMATHBHBIC ITPABOBBIC
JIOKYMEHTBI, HOPMBI U
periiaMeHTHl B

pa3pabarsiBaTh
HOpPMaTHUBHBIE TOKYMEHTHI,
HOPMBI U PETJIAMEHTHI B
WHXEHEPHO-TEXHUUECKON

HaspIkaM1 OJATrOTOBKH
HOPMAaTHBHBIX
JIOKYMEHTOB, HOPM U
pETJIaMEHTOB B

periaMeHTbl B MHKCHEPHO- WH)KEHEPHO-TEXHUYECKOH | JesITeTbHOCTH WHKEHEPHO-TEXHHYECKON
TEeXHUYECKOU JIESATEIFHOCTH B JeATeTLHOCTH B 00JIaCTH NS TeIbHOCTH
00JIaCTH TPOSKTUPOBAHHS HNPOEKTHPOBAHHUS
IKCIUTyaTalli TEXHAYECKHX 9KCIUTyaTaliu
CPEJICTB arpoINpOMBIILIEHHOTO TEXHHYECKUX CPEJICTB
KOMILIEKCa arpoNpOMBIILIEHHOTO

KOMILIEKCa
OIIK-3.3 TpeOOBaHUS K odopMIITH HaBbIKaMHU SKOHOMHOTO U
OdopmisieT KOHCTPYKTOPCKYIO, o opMIICHUIO KOHCTPYKTOPCKYIO U HArJISAHOTO TPpadUuecKoro
TEXHUYECKYIO U KOHCTPYKTOPCKOM TEXHOJIOTHYECKYFO oopmnenns
TEXHOJIOTHYECKYIO JOKYMEHTAIHU 1 JOKYMEHTAIIHIO B KOHCTPYKTOPCKHX
JIOKYMEHTAIHIO JIJIs TEXHOJIOTHYECKYIO COOTBETCTBHU C peleHuH, ¢
OCYILIECTBIICHUS JOKYMEHTAIIHIO, C tpeboBanmsimu ECK/, c WCTIOJIb30BaHHEM
npoecCHoHaTBHOMN WCTIOJIb30BaHUEM HCTIOJIb30BaHUEM WHPOPMAITMOHHBIX
JESITEIIbHOCTH C YUETOM WHPOPMAITUOHHBIX WHPOPMAIIMOHHBIX TEXHOJIOTHI
HOPMAaTUBHBIX IPABOBHIX aKTOB TEXHOJIOTHH TEXHOJIOTHHA
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OIIK-7 | CnocoOeH mOHUMATh OIIK-7.3 TpeOOBaHUS K paboTaTs ¢ HOpMaTUBHOMN HaBbIKaMHU SKOHOMHOTO H
NPUHIMIIEL Pa0OTHI JeMoHCcTpUpyeT 3HaHHUE 0 OpPMIICHUIO JOKyMeHTalue!, opOpMIIATh | HArJsIHOTO TpaduIecKoro
COBPEMEHHBIX TpebOoBaHM K 0()OPMIICHHIO KOHCTPYKTOPCKOM KOHCTPYKTOPCKYTO ohopMITeHUS
HH()OPMAITHOHHBIX nmoxymenTarm (ECK/, ECII, JTIOKYMEHTAIIVH, JIOKYMEHTAIHIO B KOHCTPYKTOPCKUX
TEXHOJIOTHH U ECT/I) u ymeHHe BBITIOTHATH OCHOBHBIE CTaHAAPTHI U COOTBETCTBHHU C peLeHHH, OuCcKa
HCITOJIB30BaTh UX IS YEPTEIKH MPOCTHIX 0OBEKTOB tpeboBanus ECK/I, tpeboBarmsmMu ECK/I, HEeoOX0oaMMOMH
3a7a4 ECIII, ECT/, ¢ ECIII, ECT/, ¢ HOPMaTHBHOM
npodeccuoHaNbHON WCTIOJIb30BaHHEM HCTOJIb30BaHHEM noxkymenTtauu ECK/],
JIEATENbHOCTH MHPOPMALUOHHBIX HHPOPMALUOHHBIX ECIIA, ECTUH, c

TEXHOJIOTHA, B TOM YHCJIE | TEXHOJIOTHH, B TOM YHCIIE C WCTIONTb30BaHUEM
C IpUMEHEHHEM MIOMOIIBIO COBPEMEHHBIX WHPOPMALTMOHHBIX
COBPEMEHHBIX HUPPOBBIX | MPOTPAMMHBIX MTPOAYKTOB TEXHOJIOTH, B TOM YHCIIC
nHCTpyMeHTOB Kahoot, Kommac3D, AutoCAD, 00paboTKH
Moodle, Fotor, Excel, Power Point u HHTEPIPETAIHH
SimInTech OCYIICCTBJISTh MHGOPMAITUH C TTIOMOIIIBIO
KOMMYHHKAITIH COBPEMEHHBIX
rocpeacTeoM Webinar, MPOTPaMMHBIX IPOTYKTOB
Zoom, Mentimeter Excel, Power Point n
OCYILIECTBIIATD
KOMMYHHKAIHH
nocpeacteom Webinar,
Zoom, Mentimeter.

IMKoc-5 | Cnocoben IMKoc-5.2 CrocoOBI OIIGHKH | MPOEKTHPOBATH pelIeHue | HaBBIKaMHU MOATOTOBKHU
OpPraHU30BbIBATH U CrocoOeH TPOBOAUTH  OIEHKY | (DYHKIIMOHANBHBIX, KOHKPETHOH 3a7aui TPOEKTa, | MPOTOKOJIOB  HCITBITAHUHN
MPOBOJIMTH OLIEHKY (GYHKIMOHATBHBIX, 9HEPTEeTHUECKUX u|a TaKxKe BBIOUpATh | TPAHCIIOPTHO-

HOBBIX H JHEPreTHYECKUX W TEXHUYECKHX | TEXHHUECKHX IapaMeTpOB | ONTUMANBHBI  CIOCO0 €€ | TEXHOJOTHYECKUX MaIlluH
YCOBEPIICHCTBOBAHHBIX | ApaMeTPOB HA3eMHBIX | HA3€MHBIX TPAHCIIOPTHO- | PEIIEHUS W OICHKH, MCXOIS

00pas3IoB Ha3eMHBIX- TPAHCTIOPTHO-TEXHOJIOTUYECKMX | TEXHOJOTMYECKUX MAIIWH | U3 JEHCTBYIOIUX MPAaBOBBIX

TPaHCTIOPTHO- MalluH c MOJITOTOBKOM | C MOJITOTOBKOW | HOpM " HUMEFOIIUXCSI

TEXHOJIOTHUECKUX MPOTOKOJIOB MCTIBITAHUI MPOTOKOJIOB HCIIBITAHHUH, | PECYPCOB M OTPaHUYCHUH

MaIllfH, pa3padaTbIBaTh
pEKOMEHANH 10
ITOBBIIIICHHUIO
AKCILTyaTallMOHHBIX
CBOWCTB

a Takke JAeHcTByrOIINe
IIPaBOBELIC HOPMBI,
MMEIOIHECS PECYPCHl |
OTpaHUYECHUS
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Tabnuma 2 - CTpyKTypa KypcOBOr0O IIPOEKTa U 00hEM OTICIIBHBIX Pa3/eiioB

No DJIEMEHT CTPYKTYpPbI KypCOBOTO MPOEKTa 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 4yacTh 14-18
7 |3axmoueHue 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 2 mucta ¢popmara Al,
Crenudukanmst
KYpPCOBOT'O IPOEKTa
dopmara A4, 2 ucta
dbopmara A3

Mertoauyeckue yKazaHus 10 BBIIOJHEHHUIO KYPCOBOTO MTPOEKTA TUCIHUILINHBI
«/leranm MamMH W OCHOBBI KOHCTPYUPOBAHHS» [JIi WHBAIMJIOB U JIMI[ C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI pa3pabaThiBa€TCs] WHIWBUIYATBHO C
y4eTOM  OCOOCHHOCTEH  MCUXO(PU3UUECKOTO  PA3BUTUS, HMHIUBHUIYyaJIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbsI TAKUX 00YUYaIOIIHUXCS.

4. IlopsAIOK BHINOJHEHUS KYPCOBOI'0 MPOEKTA

4.1 Boi0op TeMbl
TemaTrka KypCcOBOTro IPOEKTa HAPABJICHA HA 3aKPEIUIEHUE TEOPETUUECKOTO
MaTepuaia IUCHUIIIMHBI, TMPUOOpPETEHUE HABBIKOB PAbOThI ¢ HOPMATHUBHON H
CIIPABOYHOM JIUTEPATYPOU, 3aKPEIUIEHWE 3HAHUM WHXXEHEPHBIX pPAacyeToB U
IIPOEKTUPOBAHUS NMPUBOJOB CTALMOHAPHBIX CEIIbCKOXO35MCTBEHHBIX MAIIUH.

OOyuaromuiicss CaMOCTOSTEIIEHO BBIOMPAET TeMy KypCOBOTO MPOEKTa W3
MpPeIJIaracMoro CIUCKa TeM, WJIM MOXKET MPEIJIOKHTh CBOIKO TEMY IPH YCIIOBUU
o0ocHOBaHMSI UM €€ IeecooOpa3HocTu. Tema MoOXeT OBITH YTOYHEHA TIO
COTJIACOBAHUIO C PYKOBOJHUTEIEM KyPCOBOTO MTPOCKTA.

B Ttabmune 3 mpeacTaBiieH MepedyeHb MNPUMEPHBIX TEMATHK KYpPCOBBIX
IIPOEKTOB I10 JUCLHHUIUINHE «/[eTamy MalH 1 OCHOBBI KOHCTPYUPOBAHHUS.
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Tabnuna 3 — [IpumepHas TeMaTHKa KypCOBBIX IPOEKTOB MO JUCIUIINHE
«/JleTaym MamvH ¥ OCHOBBI KOHCTPYHPOBAHUS»

©

e Tema KypcoBOro npoexkra

[TpoexTrpoBaHue NPUBOJA K JICHTOYHOMY KOHBEHepy

ITpoexTrpoBaHKe IPUBOJA K BUHTOBOMY TPAHCHOPTEPY (LITHEKY)

ITpoexTHpoBaHue NpUBOJA K JieOeKe

IIpoekTupoBaHue NIPUBO/IA K IIHEKOBOM MAIIMHE JUIsl MOMKHU MEJKUX JeTalleh
[TpoekTHpoBaHKE NPUBOJA K CMECUTEII0 KOPMOB

ITpoexTrpoBaHKe IPUBOJIA K KOBIIOBOMY HaBO30IOTPY3UUKY

[TpoexkTrpoBaHue IPUBOJA K IIIHEKOBOMY IHUTATEIIO

[TpoexTrpoBaHKe NPUBOJIA K IIHEKOBOMY KOHBEHEpY AJIs Ieperpy3Ku 3epHa
[TpoexTrpoBaHKe MPUBOAA K FAITOBOYHOMY OapabaHy /Il OUMCTKH JA€Talei OT OKAJIMHbI
U 3ayCEHIIEB

10 | [IpoekTHpoBaHHE NPUBOJIA K JI03aTOPY CHITYYHX KOPMOB

11 | [IpoekTupoBaHue NpuBOaa K 6apabaHHON MOCUHOIN MaIIMHE

12 | TlpoekTupoBaHuEe NIPHUBOJA K CTCHIY K pa300pTUPOBKH KoJieca

13 | [IpoekTupoBaHKHEe NIPUBO/IA K JIIOJEUHOMY KOHBEHEpY

14 | IIpoexTpoBaHKUE NPUBOJIA K KIETOUYHON OaTapeu AJisi TPYNIIOBOTO COIEPKaHUsI Kyp
15 | IlpoexTupoBaHue NpUBOJA K IIHEKOBOMY KOHBEHEPY I TPAHCIIOPTUPOBKU 3€pHA
16 | [IpoexkTupoBaHMEe NPUBOJIA K TPAHCIIOPTEPY JUIsl yOOPKH HaBO3a B NTHYHHKAX

17 | IlpoexTupoBaHue mpHUBOJa K CKpEOKOBOMY KOHBEHepy s TpPaHCIOPTUPOBAHUS
MHUHEpaJIbHBIX Y00peHHi

18 | IlpoekTupoBaHuEe NIPHUBOJA K IICITHOMY IPY30HECYIIIEMY KOHBEHEpY

19 | [IpoekTupoBaHKUEe NPUBOJIA K TIOJBECHOMY KOHBEHEpY

20 | IIpoekTupoBaHue NPUBO/IA K TOPMO3HOMY CTEHIY

21 | TlpoekTupoBaHKE MPHUBO/IA K MEIIAIKE KOPMOB B OYHKepe pa3aTuiKe

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.

Bre1i6op TeMbl KypcOBOTO MpOEKTa, HOMEP 3aJaHUs W HOMEp BapHaHTa
PETUCTPUPYETCS B J)KypHAJIE PETHUCTPALMU KYpPCOBBIX pabOT Ha Kadepe.

4.2 IlosryyeHue HHAUBUAYAJIbHOI0 3aJaHUS

3ajgaHue Ha BeIOJIHEHUE KypcoBoro npoekTta (IIpunoxkenne b) Beiga€res 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 BHINOJHECHHUSI KYPCOBOIO NPOEKTA

BriOpaB Temy, ompenenuB 1enb, 3a7add, CTPYKTYpY H COJEp KaHHE
KypPCOBOTO TMPOEKTa HEOOXOIUMO COBMECTHO C PYKOBOJUTEIEM COCTaBUTH TUIAH-

rpadvK BBITOJIHEHUSI KYPCOBOTO MPOEKTa ¢ y4eToM rpaduka ydeOHOro mpoiecca
(Tabm. 4).



11

Tabnuma 4 — [IpumepHsIii MIaH-TpadUK BHIMOTHEHUS KYPCOBOTO MPOEKTA

Ne HaumenoBanue neictBuii Cpoxku,
Ne Henmenu
ceMecTpa

1 |Bs16op TeMbl 1

2 |llonmyuenue 3amanusi MO KYpCOBOM paboTe 1

3 |YTouHeHHUe TeMbI U COIEPKaHUSI KYPCOBOI'O ITPOEKTa 1

4 |CoctaBnenue 6ubanorpaduuecKoro CrmcKa 2-3

5 |N3ydeHue HayYHOU U METOAMYECKOM JIUTEPATYPHI 2-3

6 |COop maTepuasioB, OATOTOBKA IJIaHA KYPCOBOTO MPOCKTA 4-5

7 |Ananu3 coOpaHHOTO MaTepuasa 4-5

8 |IIpenBaputenbHOE KOHCYJITUPOBAHUE 4-5

9 |BeImoTHEHWE OCHOBHOM YacTH 6-12

10 |IIpoBeneHre WCCICAOBAHMS, MOJYyYECHUE MATESPHAIIOB HCCIICIOBAHUS, 6-12

o6pa60TI<a JaHHBIX UCCIICAOBAHM, O606H.[€HI/IG TNOJIYUYCHHBIX PE3YyJIbTaTOB

11 |IIpencraBneHure pyKOBOAUTENIO IIEPBOTO BapuaHTa KypCOBOTO IMPOEKTa U 12-13
00CYX/IeHUE MPEJICTABICHHOTO MaTepHasa U pe3yIbTaTOB

12 |CocraBneHue OKOHYATENFHOTO BapUaHTa KypCOBOTO MPOEKTa 13-14

13 |3axmrounTenbHOE KOHCYJIBTUPOBAHHUE 14

14 |PenieH3upoBaHue KypcoBOTO MPOEKTa 15

15 [3ammTa KypcoBOro npoekra 16

4.4 TpeGoBanus K pa3padoTKe CTPYKTYPHBIX 3JIEMEHTOB KYpPCOBOI'O NMPOEKTa

PacuetHo-mosicHuTENbHAS 3alKcKa JOJHKHA BKIIOYaTh B ce0s  BBIOOD
JIBUTATEJISl, KHHEMAaTUYECKU M CHJIOBOM pacdeThl MPHUBOJA, PACYEThl OCHOBHBIX
JeTaniel W y3JIOB, BXOMSIIUX B KypCcOByH pabory. YacTh pacueroB 0JDKHA
BBITIOJIHATHCST ¢ TIpuMeHeHueM DBM, 4To 1Mo3BOJIsSIET BapbUPOBATh OTIEIBLHBIMU
napaMeTpaM M MoJiydaTh MHOTOBapHaHTHBIE pelieHus. BbpIOop onTumanbHOTO
BapuaHTa OCYLIECTBIISIET CTYJIEHT T1OJi PYKOBOJACTBOM IpenojaBatrers.
['paduyeckas 4acTh KypCcOBOI0 MPOEKTa COCTOUT U3:
2-x mucTtoB (popmarta Al:

1-i TucT — KOMITIOHOBKA MPUBO/A,

2-1 TUCT — ACKU3 PEIyKTOPA;
2-x muctoB (hopmarta A3 (pabouure uepTexu gAeTaiei):

1-ii TMCT — TUXOXOHBIN BaJl peayKTOpa

B koHIlE KypcoBOro mpoeKkTa HEOOXOAWMMO TMPEACTaBUTh TEPEUCHD
WCITOJIb30BAHHOM JIUTEPATYPHI.

4.4.1 PazpabdoTka BBeleHUs

Bo BBeeHuu ciieyer 000CHOBATh aKTyalbHOCTh M30paHHOW TEMbI KypCOBOTO
IIPOEKTA, PACKPBITh €€ TEOPETHYECKYD M NPAKTHYECKYI0 3HAYUMOCTb,
chOpMyIUPOBATH LIENb U 33]1a4U UCCIIEIOBAHU.
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4.4.2 Pazpa0doTKa OCHOBHOM 4aCTH KyPCOBOI'0 NPOEKTA

OCHOBHast YaCTh COCTOUT U3 CJIEAYIOIIUX MyHKTOB:

1. KunemaTuueckuii ¥ CHIIOBOM pacueT NpUBOJIa;

2. Pacder pemeHHBIX niepenay:
2.1.PacyeT mIoCKOpeMEeHHOM! Mepeaayu;
2.2.Pacder KIMHOpEMEHHOM TIepeaayH,
2.3.Pacder 3yObuaTto-peMeHHBIX Tiepeaay
2.4 KoHCTpyHpOBaHHE IIIKUBOB

3. Pacuer nenHsIx nepenau:
3.1.Kpurepun paboTOCIIOCOOHOCTH U pacyeTa;
3.2.IIpoexTupoBaHue U pacueT EMHOU NepeIauH;
3.3.KoHcTpynpoBaHue 3Be34049€K POITMKOBBIX LICTICH;

4. Pacuert 3yOuathIX nepeaay:
4.1.Pacyer UMIMHAPUYECKUX 3yOUaThIX Nepeaay;
4.2.PacueT KOHUYECKUX 3y0UaThIX Mepeiay;
4.3.Pacyer 4epBsIUHBIX TIEpe/iay;

5. Dcku3Hasi KOMIOHOBKA PEAYKTOPOB:
5.1.Ocku3Has KOMIIOHOBKA WJIMHAPUYECKOTO PEAYKTOPA;
5.2.0cKku3Hasi KOMIIOHOBKAa KOHMUYECKOTO PETYKTOPA;
5.3.OcKku3Hasi KOMIIOHOBKA YEPBAYHOTO PEAYKTOPA;

6. Pacuer THXOXOJHOIO Bajia peyKTOopa

7. Pacder mIMOHOYHOTO COeTUHEHHUSI

8. IMoabop MOAMMITHUKOB KaueHUS

9. TMonmbop craHmapTHHIX My (DT

10.IIpoexTrpoBanre paMbl IPUBOIA

11.TIpoBepouHbIil pacueT OOJITOB KPEIUICHUS PEYKTOpa K paMe

4.4.3 PazpadoTka 3aKjII0UeHMs]

OCHOBHOE Ha3HAuYEHHE 3aKITIOUEHHS - PE3IOMHPOBATH CO/EPKAaHUE KYypCOBOTO
MIPOEKTA, MTOABECTH UTOTH MPOBEACHHBIX PACYETOB, COOTHECS UX C IIEIBI0 U 3a1a4aMU
ucclieI0BaHus, ChOPMYyTUPOBAHHBIMHU BO BBEJICHHUU.

4.4.4 Odopmiaenue OudIMOrpaduUIECKOro CMcKa

B o6ubnuorpaduyeckuii CMCOK BKJIIOYAIOTCS MCTOYHUKHU, Ha KOTOPHIE €CTh
CCBUTKA B TEKCTE KypCOBOTO MpoeKkTa (He MeHee S5 uCTOuHWKOB). OOs3aTENBHO
MPUCYTCTBHE UCTOYHUKOB, OMTYyOIMKOBAHHBIX B TEUCHUE MOCICTHUX 3-X JIET.
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4.4.5 Odpopmaenne Ipunoxenns

[TpunokeHus SBISAIOTCA CaMOCTOSITENIBHOM 4acThio paboThl. B mpuiioskeHusax
KypPCOBOI'O MPOEKTa MOMEMIAIOT MaTepHall, TONOJHSAIOMIMI OCHOBHOW TEKCT (MpH
HEOOXOJMMOCTH) U 00s3aTeNbHO IMOMEMIAIT IpaHUuUecKyl0 YacTb KypCOBOIO
IIPOEKTA.

[IpunoxeHussMU MOTYT OBITh:

— YEepTEeX U KypCOBOIO MPOEKTA,;
— cneunduKaiys Ha KypcoByro padoTy;
— cneunduKanuyu Ha COOPOYHBIE YEPTEXKU KYPCOBOTO IIPOEKTA.

4.4.6 MeTozmqecmle PEKOMEHAAIUHA K BBINNOJHCHUIO KYPCOBOI'O IIPOCKTA

KHHEMATHYECKHWA U CUJIOBOM PACUET ITPUBOJA

Ha nepBoM 3Tarne npoeKTUpPOBaHUS, B COOTBETCTBUU C 3aJJaHHON CXEMOU
NPUBO/A, BBINOJHAIOT KUHEMAaTUYECKUA M CHJIOBOM pacuer: BbIOUpAIOT
AJIEKTPOJBUTATEND, ONIPEACIIAIOT EPEJATOYHOE YUCIIO MPUBOJIA U €r0 CTYNEHEMH,
OCHOBHBIE KHHEMATUYECKHUE U CUIIOBBIE TAPAMETPBI.

B kauecTBe UCXOJHBIX AAHHBIX 33JA0T: 3HAUYCHHE BPAIIAIOIIEr0 MOMEHTA
Ha MPUBOJHOM Bally pabouero opraHa MamuHel 7y, KH-M, U 4acTOTy BpalieHus
3TOTO Baja Ny, MUH ..

Bpi0op JaexrTpoaBurarensi. B mpuBomax CTaMOHAPHBIX MAlllWH
CEJIbCKOXO3SIIICTBEHHOT O Ha3HAYEHUS UCIIOJIB3YIOT ACUHXPOHHBIE
AJEKTPOJBUTATENH TEPEMEHHOTO TOKA C KOPOTKO3aMKHYTBIM POTOPOM cepuu 4A
u AUP (mpunoxenue 1). OHM OTAMYAIOTCS TPOCTOTOM KOHCTPYKIMHU, BBICOKOM
HAJIe)KHOCTbIO M CPABHHUTEIBHO HHU3KOW CTOMMOCTBIO. OIJEKTPOABUTATEIN
BBIITYCKAIOT B TPEX MCTHOJMHEHUAX: Ha yanax — IM1081 (ocHOBHOE MCTIOIHEHNE),
Ha Janax u ¢ ¢ranneBbM muToM — IM2081, 6e3 mam ¢ raHIEeBbIM IUTOM —
IM3081 ¢ cuaxpoHHBIMHU YacToTaMu BparmieHus N 750, 1000, 1500 u 3000 mun~
1

[Ipu moCTOSHHOW Harpy3Ke 3JIEKTPOIBUTATENN MOJOUPAIOT MO PACUETHOM
MOIITHOCTH — Py M 4aCTOTE BPAILICHUS Nyg.

PacueTHasi MOIIHOCTh ABUTATEINS

P,
PHB =1 (1.1)
Mo
rae P, —MOITHOCTh Ha MMPUBOJHOM Bally pabodero oprana, kBT;
T
P, =12, (1.2)
Mo

in o
II€ Oy — YIJIOBas CKOPOCTh NPUBOIHOrO Bana, pag/c (o, = OH ); Mo— OOIIMH

3
koddummeHT mosie3HOro JACWCTBUSA  (KMa) TPUBOJA, OMPEIEseTcss Kak

NPOM3BEIEHNE KIJI MOCIEAOBATEIbHO BKIIOYEHHBIX Iepenad Mi2,N34 U T.0.,
NOJIIUITHUKOB Ny U MyQT Ny (Tab. 4.1), T.€.
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No = n1,2n3,4---ni_1,mL"nM- (1.3)
Br160p anexkTpoaBurarens mo Katanory (mpuioxkeHue 1) mpoBOAsT C y4eTOM
3HaueHuN P,. BuiOuparor Onwmxkaiiiee OoJblliee 3HAUYCHHE HOMHUHAIBHOM
MOIIHOCTH Py, T.€. TP BBIOOPE T0HKHO COOMI0AaThCS yenoBue Py > Py, OnHako
ACUHXPOHHBIE [IBUTaTEIW JIONMYCKAIOT MEPEerpy3ku, T.e. Ppz MOXET OBITh
HECKOJIbKO Oonbie P,. B 3ToM ciiydae OTKIIOHEHHE PAacyeTHOW MOIIHOCTH OT
HOMMHaJIbHOU

Po=Pu. o
AP="2_"21009%<5%, (1.4)
PH
M3 karasora BBINUCBIBAIOT XAPAKTCPUCTHKH YCTBIPCX 3JICKTpO,HBHFaTCHefI,
HNMCHOIIIUX OI[I/IHaKOBYIO MOIODHOCTb, HO pa3HBIe YaCTOThbI BpaH_[eHI/IH.

Tabnuya 4.1. 3naYeHUsT K

Tun nepenaun KIIJ]
3yOuaras:

HAJIAHAPUYECKAs 0,96...0,98

KOHHYECKas 0,94...0,97
UepBsuHas npH Mepe1aTOuHOM YHUCIIE:

cBoimie 30 0,70...0,80

ot 14 o 30 0,80...0,85
oT 8 1o 14 0,85...0,90
IlenHast OTKpBITast 0,90...0,94
Pemennas 0,95...0,97
[ToamumHuKN KaueHus 0,99...0,995
MydTsl IPUBOAOB 0,97...0,98

OnpenesieHue 001Iero nepegaToOvYHOro yucjaa npusoaa. llepenarounoe
YHUCJIO IPUBOJIA

U, = == (1.5)

[lepenaToyHoe 4MCIIO MPUBOJA MOXKHO OMPENEIUTh U KaK MPOU3BEACHUE
nepeaTOYHBIX YUCEN BCEX MOCIIeI0BaTEIbHO BKIFOUEHHBIX Mepeiad MPUBO/IA:
Uo = U12U34 ... Ui1,. (1.6)
3HayeHUEe TMEpPeaTOYHOTO 4YHhCiia KaXJIoW Tmepegayd BBIOMPAIOT 1O
pexomenaanusm (tadi. 4.2).

Tabnuya 4.2
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PeKOMeHIlyeMl)Ie SHAYCHHUSA NECPCAATOYHBIX YHUCECJ

Tun nepeaun PexoMeHtyeMble 3HAaYCHHS TMEPEIATOYHBIX
YHCcen

3akphbITas 3yOuaras:

HWIMHAPUYECKAs 2,5...6,3

KOHHYECKas 2,0...4,0

3akpbITasi YepBIUHas 8,0...80

Iennas 2,0...4,0

Pemennas 2,0...3,0

Ipumeuanusi. CTaHmapTHBIA ps TEpPEJATOYHBIX YHCEN 3yOdaThIX Mepenad
coriacHo 'OCT 2185—-66 BkiarouaeT 3HAUCHUSA:

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
CrangapTHBIN psAI NEPEIATOYHBIX YHCEN YePBAUHBIX Nepenay coryacHo ['OCT2144—
76:

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

2 psan— 9; 11,2; 14; 18; 224, 28; 35,5, 45; 56; 71.
OnpeneseHue 4acToThl BpalleHUsI BCEX JIEMEHTOB NMPUBO/A:

N1 = Ny, N2 = n1/u1,2 =N3 Ny = n3/u3,4m.;:1.

OmnpenesieHue BpalalmuX MOMEHTOB Ha 3JIEMEHTAX IPUBOJA:
BpAILAOIIMI MOMEHT Ha Bally dJieKTpoasuraress, Hw,

P P _10°30 T
Tpp=—2=—2 wm T, =—"—, (1.7)
('O)Z[B TCn}IB uono

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

T> = Twuion12; T3 = Tong; Ta = T3U34M34 U T.A.
[Io okOHYaHMHU pacueTa BBIMNOJHSIIOT NPOBEPKY: 3HAUCHUE BPALIAOLIETO MOMEHTA
Ha TMOCJIETHEM DJIEMEHTE MTPUBO/IA JIOJKHO OBITh PABHO 33/IaHHOMY 3HAUEHUIO Ty U
3HA4YCHUIO 15 = TUoNo.

PACYET PEMEHHBIX ITEPEJIAY
OCHOBHBIM KpHUTEpHEM PabOTOCTIOCOOHOCTH PEMEHHBIX Mepeay SBISTFOTCS:
TATOBasi CNOCOOHOCTDH U JI0JTOBEYHOCTH. [10 TATOBOM CTOCOOHOCTH MPOBOAST
MPOCKTHBIM pacyeT mepenaud. B mporiecce pacuera BBIOMPAIOT THUIT PEMHS H
ONPEIEIIAI0T FTEOMETPUUYECKHE TapaMeTphl epeaadn. PacyeT 1o 10AroBe4HOCTH
BBITIOJTHSIOT KaK TPOBEPOYHBIH.
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== ¥ QW

Puc. 1. Pemennas nepegava:
1 — Bemymuii MKUB; 2 — BEIOMBIil IIIKUB;
THUII PEMHS: @ — TJIOCKU; 6 — KIIMHOBOW; 8 — KPYTJIBIN; & — MOJIUKJIMHOBOMN

PACUYET IIJIOCKOPEMEHHOM INEPEJIAUN
Jlis BBINOJTHEHMS] pacdyeTa HEeOoOXOOUMBI 3HAUEHUs MEpeJaBaeMOil MOIIHOCTH,
4acTOTHI BPALLECHHsSI BEAYLIETO IKMBA U MIEPEAATOYHOIO YHACIIA IIEPEIayu.
Bei0op THma miI0cKOro pemHsi. B npuBojax CelbCKOXO3SMCTBEHHBIX MAILWH
UCIONB3YIOTCs pe3nHo-TkaHeBble peMHu 1o ['OCT 23831 ¢ npoknaakamu BKHII-
65 W3 KOMOMHUPOBaHHBIX HHUTEHM  (KOMOMHAUIMM  MOMMI(QUPHOTO U
XJIOMYaTOOyMaKHOTO BOJIOKHA) WJIH C MMPOKIAJKaMU U3 CHHTETUYECKHUX TKaHel TA-
150, TA-200, TK-150, TK-200, TK-300. DTo mnoBbllllaeT TMOKOCTh PEMHSA, a
MPOKJIAJIKK U3 TKaHU 00E€CIeUNBAIOT JOCTATOYHYIO MPOYHOCTh U JOJITOBEYHOCTb.
OmnpenesieHue reoMeTpMYeCKHX mnapamMerpoB. /[luamerp Bemymiero ImikKuBa
(puc. 1) onpenenstoT no GpopmyJie

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

rae P;— MOIIHOCTh Ha BEAyIEM IIKKMBE, KBT; Ny — yacToTa BpallleHUs BEIYIIETO
IIKMBA, MUH .
3nauenue d; BRIOUpArOT U3 psaga guameTpos: 63, 71, 80, 90, 100, 112, 125, 140, 160,
180. 200, 224, 250, 280, 315, 355, 400, 450, 500, 630, 710, 800, 900, 1000.

JlnameTp BeIOMOro IIK1UBa

d; =dwu(l —¢), (2.2)

rae € = 0,01...0,02 — k03pHUIHEHT OTHOCUTEIBHOTO CKOJBKESHUS PEMHS.
3nauenue 0, Takke BEIOMPAIOT U3 Psijia JMAMETPOB.
OnpenensroT GpakTUIeCKOe 3HAYCHHUE MTEPEIaTOYHOTO YKCIIa

d
2
¥ d;(1—-¢)
OTKJIOHEHHE (I)aKTI/I‘—IeCKOFO IIepecaaToO4YHOro qucia oT 3aJaHHOI'O

U(b—U

AU = 100 % He mOKHO MpeBhImAaTh 5 %.

u
MuHuManbsHOE MEXOCEBOE PACCTOSHUE MEepeaadn
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amin = 1,5...2(d; + dy). (2.4)
3Ha4YCHHUE 8min IS YAOOCTBA JATBHEHIIMX PACUETOB OKPYIJISIIOT JO OOJBIIETO
IIEJI0T0 YHCIa.

PaGouyto mimuHy peMHS MOKHO OTIPEICTUTh 10 CAeAyromen Gpopmyie:
B d, +d, (dz—dl)2
L=2a+n 5 + 3 (2.5)
[TomyueHHOE 3HAYEHHE OKPYTIISIOT /10 OJMKANIIIETO IIEJI0TO.
YTouHEeHHOE 3HAaYCHUE MEKOCEBOI'0 PACCTOSIHUS TIepeaadH.

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

Yroa o0xBaTa peMHEM MEHBIIIETO IIIKUBA

oy =180° - 570% >Ta], [o] =150°. 2.7)

Pacuer Ha TATOBYI0 CIOCOOHOCTB. ONpEACIAIOT OKpy)KHOE yeunue, H:
3
F = P10° (2.8)
v
rjae P — nepenaBaemasi MOITHOCTh, KBT; v — CKOpOCTh peMHS, M/C.
d
b= o (2.9)
60-1000
re N; — 4acToTa BpAIlleHUs] BEIYIEro MIKUBA, MUH 1.
OrnpenesieHUE pa3MepoOB CEUCHHUS PEMHS.
[Tupuna pemus

b> i’
z[p]

IJIe Z — YMCII0 MPOKIAIOK, peaBapuTesbHo Z = 01/(35...40)01; 3HaUeHUE pacUETHOM

TOJIIIIMHBI TIPOKIAIKK 01 MPUHUMAIOT 1Mo Tadi. 2.1; [p] — momyckaemas yaenbHas

Harpys3Ka ¢ y4eToM yciaoBHil pabotsl, H/MwM.

Takum 00pazom,

(2.10)

[P] = [Po] CoCuC\Cy, (2.11)
rae [Po] — momyckaemas yjaedbHas Harpys3ka THIIOBOW PEMEHHOW mepeaadd (CM.
tab. 2.1); Co —K0d(PPHUIMEHT, YIUTHIBAIOIINI BIUSHUE YIJla HAKJIOHA Mepeaadu K
ropusonty — 0; mpu 6 =0...60°, Co=1,0; mpu 6 =60...80°, Co=0,9; npu
0 = 80...90°, Co = 0,8; Co — K03 dULMEHT, YIUTHIBAIONTNIN BIUSHUE YIJIa 00XBaTa
o1 (em. Tab. 2.2); Cv — k0dhPUITUEHT, yUUTHIBAIOIIUNA BIUSHUE CKOPOCTH,

Cv=1,04-0,00040°2 (2.12)
Cp— KOd(pPUIMEHT, YUYUTHIBAIOUIMM BIMSHUE XapaKTepa HArpy3kKu M pexuma
paboThI:
IIpU CTIOKOMHON Harpy3ke U oJHOCMeHHO pabote C, = 1 (JIeHTOUHBIE KOHBEHEPHI,
BEHTUWJISITOPHI, 103aTOPHI KOPMOB);
npu ymepeHHbIX kosieOanusx C, = 0,9 (riacTuHYaThle U BUHTOBBIE TPAHCIIOPTEPHI);
IpU 3HAYUTEIBHBIX Kosiebanusx C, = 0,8 (CKpeOKOBbBIE U KOBILIOBBIE TPAHCTIOPTEPHI,
M3MEJIbYUTENN KOPMOB, MOJIOTUJIbHBIE OapabaHbl);
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Ipy JBYXCMEHHOM paboTe pekoMeHIyeTcss yMeHbUTh 3HaueHue C, Ha 0,1; npu
TpexcMeHHoU — Ha (,2.

Tabnuya 4.3

Pemuu miiockue pesunorkanenbie (mo 'OCT 23831-79%)
Texaunueckne [Ipoxsianku U3 TKaHU
XapaKTEPUCTHKH TIPOKIIATIOK BKHJI-65, BKHJI-65-2 | TA-150, TK-150
HauGonpmas  momyctumasi — Harpyska

3 10

Ha TPOKJIANKY [Po], H/MM mmpunbI
PacueTHas ToammHa IPOKIATKA 01, MM 1,2 1,3
Ywrcno mpoKIaoK Z NP MIUPUHE PEMHS

b, Mmm
20...71 3...5 —
80...112 3...6 3..4
125...560 3...6 3...5

Tabnuya 4.4

3nauyenus ko3pdunuenta Cy

o1, Tpaj 110 120 130 140 150 160 170 180

Ca 0,78 10,82 0,86 0,89 0,92 0,95 0,98 1,0

OxoHuarenpbHO 3HaYeHHEe D BEIOMparoT u3 psga 3navenui: 20, 25, (30), 40, 50, (60),
63, (70), 71, (75), 80, (85), 90,100, 112, (115), (120), 125, 140, (150), 160, (175),
200, 224, (225), 250, (275), 280 u t.1. 1o 1200 mm.
Tomnmmmua pemMHst & = 81Z, Te 01 — TOJIIMHA OJHOM MpokiIagku (cM. Tadi. 4.3).
[TpoBepstor cooTHomeHwue: 0i/0~ 35...40.
Cuna npeBapUTeIbHOTO HATSKEHUS PEMHS

Fo = bdoo, (2.13)
IIe Go— HANpPsDKEHWE OT MPEIBAPUTEIBHOTO HATSHKCHHUS pPeMHS (HavYabHOE
HaTsDKeHUe peMHs): 6o = 1,8 MIla — 11t pe3uHO-TKaHEeBBIX PEMHEH.
Harpy3ska Ha BaJibl 1 OIIOPBI

Fs =2Fosin%. (2.14)

Pacuer KJIMHOpeMeHHOH Nepeaayu
OcHOBHBIE TapaMeTPhl KIIMHOBBIX PE3MHO-TKAHEBBIX PEMHEH: (hopMa U pa3Mepsl
MONEPEYHOr0 CEYEHUS, JIMHA PEMHS U MAPAMETPbhI IIKUBOB PErJIAMEHTUPOBAHBI
I'OCT 1284.1-89 u 1284.3-96. [IpoekTupoBaHue nepeadu Mpy 3a1aHHbBIX
3HAYCHUSX TIepeJaBaeMoOi MOIIHOCTH, YACTOThI BPAIICHUS BEIYIIErO MIKUBA U
nepeaTOYHOr0 YKCiia HAUMHAIOT ¢ BIOOpa TUIA KIIMHOBOTO PEMHS, 3aTEM
OMPECIAIOT TpeOyeMoe YHCI0 peMHEl (puc. 2).
Br100op THIIA KJIMHOBOT0 peMHs. BEIOMpArOT THUIT KIMHOBOTO PEMHS B
3aBHCHMOCTH OT BEJIMYMHBI KPYTAIIErO MOMEHTA Ha BeayleM mkuse (Tad. 4.5).




40°

Puc. 2 CevyeHue KJIMHOBOTO peMHS

Tabnuy 4.5
XapaKTepUCTHKA U pa3Mepbl KIMHOBBIX peMHel

O6oznauenn| by, | bo, | D, | ¥o, | A4, | dmin,

2 T1, Hm

Tumn pemus
€CCUYCHUSI | MM | MM | MM | MM | MM‘ | MM

Z(0) | 85| 10| 6 |21 47 | 63| /030

KinHoBbIE peMHM A(A) 11 | 13 8 [ 28] 81 90 15...60

HOPMAaJIbHOI'O B (b) 14 | 17 |105) 40 | 138 | 125 | 50...150

CEYEHHUs T0 C (B) 19 | 22 |135] 4,8 | 230 | 200 | 120...600

I'OCT 1284.1-89 D (I 27 | 32 | 19 |1 6,9 | 476 | 315 | 450...2400

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

IIpumeuanmne.4 — MIOMAAb TONEPEYHOTO CEYEHUS PEMHSL.

OmnpenesieHue reoMeTpUYECKUX NAPAMETPOB Neperavn
JluameTp BeAyIIero MIKKMBa OMpeaesaeTcs Mo cienyomei hopmyre:

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

rae 71 — Bpalllaroliii MOMEHT Ha BeaylleM mkuse, H-m.
MuHUMaTbHBIH qraMeTp 01 MOYKHO OnpenenuTh o Taoim. 4.5.
JlnameTp BegoMoro mikuBa d, onpeaensiot mo dpopmysie (2.2).
[Monyuennsie 3HaueHus 1 1 0, yTOUHSIOT 10 psiay AuameTpoB (pasaen 2.1).
Me:xoceBoe paccTosiHuE nepegaun

0,7(d1 + d2) <a < 2(d; + dy). (2.16)
Jnst nanpHENIMX pacyeToOB 3HAUYCHHUE @ OKPYIJISIFOT JI0 IIEJI0T0 OOJIBIIEro.
Pacuetnyro qyunHy peMus L onpenensitor 1o opmyie (2.5) U OKpyIJISIIOT 110
crangapTHoro 3Hadenus. CrangaptHeii psaa mivH (mo FTOCT 1284.3-96): 400,
(425), 450, (475), 500, (530), 560, (600), 630, (670), 710, (750), 800, (850), 900,
(950), 1000, (1060), 1120, (1180). 1250, (1320), 1400, (1500), (2120), 2240,
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(2360), 2500, (2650), 2800, (3000), 3150, (3350), 3550, (3750), 4000, (4250),
4500, (4750), 5000.

[To popmyie (2.7) yTOUHSIOT MEKOCEBOE paccTosiHue nepenadu. [lo popmyie
(2.8) onpenensroT yroa o0XBaTa peMHEM MEHBIIETO MIKMBA 0. Jlomyckaemoe
3Hauenue [o1] 10 90...120°. [To dhopmyie (2.4) onpenensitor CKOPOCTh PEMHSL.
Pacuyer Ha TAroBY10 c10COOHOCTb. ONPENEAIOT YUCIO PEMHEHN, HEOOXOIUMOE
JUISl IEpeadyu 3aJaHHOMMOLTHOCTH:

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

rae P — nepenaBaeMasi MOUTHOCTb, KBT; Pg — HOMUHaIbHAs! MOIIIHOCTh, KOTOPYIO
MOJKET NepeaTh OJIMH PEMEHb B SKCIIEPUMEHTAIILHBIX YCIOBHSIX, KBT (Tadi. 2.6);
C, u C, onpesenstores Mo pekomenaauusaM paszgena 2.1; Cy — kooppuiueHTt
nepeaaToYHoro otHoreHus (tadi. 4.6); C;— k03pPUIUEHT, yIUTHIBAIOLIHA YHCIIO
pemHei B nepenade (1abmn.4.7); CL — kod(hHUIUEHT, YIUTHIBAIOIIUHN ITTHHY PEMHSL:

L
C. - GE, 219

rie Lo — 6a3oBas JyiMHa KIMHOBOTO peMHS (cM. Tadi. 2.6).

Tabnuya 4.6
3navenus kodyppuuuenrta 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

[Tonmy4yeHHOE YMCIO peMHEN OKPYIIISIIOT A0 Onmkaiiiiero 6ospiuero ueiaoro. Ecnu
MOJIy4YeHHOE 3HaUeHHuEe Oouibliie 6, CeAyeT TM00 yBEIUYUTh JUaMETPbl IIKUBOB,
100 BBHIOPATH pEMEHb OOJIBLIETO CEYEHMUS.
Cuna npeBapUTEIbHOTO HATSHKEHUS! OJTHOTO PEMHS

Fo = GoA, (2.19)
rae oo =1,6 MIla— HauanbHOE HaNpsDKEHUE Ui PE3UHO-TKAHEBBIX KIMHOBBIX
PEMHEN.
Harpy3ka Ha Bassl

- al
FB = ZFOZsm7 (2.20)
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Tabnuya 4.8
Mougnoctsb Po, nepenaBaemasi oqiuum pemuem (FOCT 1284.3-96)

Ceucnmue HuameTtp 3nauenust Py, Ipy CKOPOCTH peMHS V, M/C
peMHsI (0a30Basi| MEHBIIIETO
JUIMHA peMHs | IkuBa di, 3 5 10 15 20 25 30

Lo) MM
Z (1320) 63 0,31 | 049 | 0,82 | 1,03 | 1,11 | - —
71 0,37 | 056 | 0,95 | 122|137 | 140 | -
80 0,40 | 062 | 107 | 141|160 | 165 | —
90 0,44 1 062 | 1,16 | 156 | 1,73 | 1,90 | 1,85

100 046 | 0,70 | 1,24 | 167 | 197 | 2,10 | 2,04
112 048 | 0,78 | 132 180 | 2,12 | 2,30 | 2,28

A (1700) 90 0,56 | 0,84 | 1,39 | 1,75 | 1,88 | —
100 0,62 | 0,95 | 1,60 | 2,07 | 2,31 | 2,29 | —
112 0,70 | 1,05 | 1,82 | 2,39 | 2,74 | 2,82 | 2,50
125 0,74 | 1,15 | 2,00 | 2,66 | 3,10 | 3,27 | 3,14
140 0,80 | 1,23 | 2,18 | 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 | 447 | 4,56

B (2240) 125 092 | 139 | 226 | 280 | - — —
140 107 | 161 | 2,70 | 345| 383 | — —
160 1,20 | 1.83 | 3.15 | 4,13 | 4,73 | 4.88 | 4.47

180 1,30 | 2,01 | 3,51 | 466 | 544 | 5,76 | 5,53
200 1,40 | 2,15 | 3,79 | 508 | 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 | 6,95 | 7,86 | 7,95 | 7,06
250 2,28 | 348 | 6,02 | 7,94 | 9,18 | 9,60 | 9,05
280 2,46 | 3,78 | 6,63 | 886 | 104 | 111 | 10,9
315 263 | 407 | 719 | 9,71 | 115 | 125 | 125
355 2,76 | 432 | 7,70 | 105 | 126 | 13,8 | 141
400 2,89 | 454 | 810 | 111 | 133 | 159 | 154
450 3,00 | 470 | 850 | 11,7 | 142 | 159 | 16,6
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Pacuem 3youamo-pemennvix nepeday

o

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

B 3ybuaTo-pemMeHHON Iepenaye Harpy3ka MepefaeTcs 3a CueT 3alleTIeHUs
3yObeB PEMHsI CO HIKMBaMHU. 3yO4yaThlii peMeHb NpPEICTaBISIET COOON JIEHTY C
3yObsIMU HAa  BHYTpPEHHEH  TOBEpXHOCTH. 3yObsi  pEMHS  BBIIOJHSIOT
TpaneuenJalbHOT0 WK HOJYKPYIJIOTO MPOQUIIS.

Pacuer 3y04aro-peMeHHBbIX Nepeay BEAYT U3 YCIOBUS IPOYHOCTH PEMHH.
OCHOBHOM pacyeTHBIN NTapaMeTp Nepegadu — MOYJIb

m=K3 P/in (2.21)
rae K—xoaddunment, yuuthiBatronmii Gopmy 3yObeB: NIl peMHEH ¢ 3yObsiMu
TpaneneuaaibHon Gopmel K = 35, ni1s pemHel ¢ 3yObsaMu nodykpyriaon Ggopmel K
= 25; P-nepenaBaemMasi MOIIHOCTb, KBT; N1 — yacToTa BpallleHus: MEHBILIETO IIKUBA,
MUH™,

3HaYeHUE MOJIYJIS M TapaMEeTPhbl PEMHS BEIOUparoT 1o (Tad. 4.9).

Tabauya 4.9
ITapamMeTpsbl 3y04aThIX peMHeH ¢ TpaneueuaajJabHbIM npoduiem 3yda
B 3aBHCHMOCTH OT MOYJIsl M.

Moaynp peMHs m, MM

Hapamerper 1 [15] 2 | 3] 4] 5] 7] 10
[ITar 3yObeB pemMHS p, MM 3,14 | 4,71 |1 6,28 | 9,42 |12,57/15,71|21,99| 31,42
Bricora 3y0a h, Mmm 08112 | 15 2 25 1 35 6 9
Tonmmua pemus H, mm 16 | 2,2 3 4 5 6 11 15

Haumenbias TonmnmHa 3y0a
S, MM

1 11518 | 3 |44 | 5 8 12

Paccrositaue ot ocu Tpoca 10 04| 04|06|06|08|08]|o08 0.8
BIQJMHBI PEMHS O, MM

JlnameTp Tpoca d., MM 0,36 0,65...0,75
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VYrox npoduis 3yda 2y, rpan 50 40

Macca 1M nnuHbI pemMHS
mupuHoi 1mm (-1073, 2 | 25| 3 4 6 7 8 11
Kr/(M*MM)

JlomycTtuMmas yaenbHast

Harpyska [F,], H/mMm 25135 | 5 9 | 26 | 30 | 32 42

Haunbonwiiee nepenarounoe 77 | 10 | 115/ 12 8 8 |57 47

quCJI0

Haumensiiee nomycrumoe 13110110 10| 15 | 15 | 18 18
YuCJI0 3yObEB HA IIKUBE 71

N3 ycrnoBus oOecriedyeHus JTONTOBEYHOCTH PEMHS YHCIO 3yObeB Majoro
IITKWBA Z1JJ0JDKHO OBITh HE MEHEE PEKOMEHIYEMOTO.
Yucio 3yObeB OOJIBIIIETO IITKUBA

Z, =4U, (2.22)
rzie U — mepeaaToyHoe Yncio PeMEHHOH mepeaayn.
3Ha4YCHUS Z OKPYTIISIOT JI0 LIEJIOTO YUCIIa.
PacyeTHbIe THaMeTphl IIKUBOB
d =mz, (2.23)
[TpenBapuTeIIbHOEC 3HAYCHUE MEKOCEBOT'O PACCTOSIHHS IPUHUMAIOT B
npesennax

a=(0.55...2)(d, +d,). (2.24)
JInuHy peMHs B I1arax
_2a, 4+, (5,7%4)'p 2.25
=22 00k 5 ] p (2.25)
B kypcoBbix pacuérax |, MOKHO ONpeaeuTh M0 YIPOUIEHHOH hopmMyie
_2a . 4L+
p_T+ 1 5 2 (2.26)

[Tonrydennoe 3Hauenue |, okpyrsiroT 1ocTangapTHoro us psaa: 32; 40; 50;
63; 80; 100; 125; 160.
Uucro 3yObeB peMHSI, HAXOASIIUXCS B 3aCTNICHUH C MEHBIITUM TKUBOM

, 4% 56 (2.27)
% 360

IJIe a; — YIoJl 00XBaTa Ha MEHBIIIEM IIIKUBE OMPEICIISIOT 1o hopmyiie(2.7).
[Tpu z,< 6 yBeIUYIMBAIOT YHCJIO 3yOhEB HA IIKUBAX HIIH MEXKOCEBOE
PacCTOSTHHE.
Pacyer Ha TATOBYIO CIIOCOOHOCTD.
Onpenensitotr okpyxHoe ycunue, H:
F, - P10° (2.28)
v
rie P — mepenaBaemas MOITHOCTh, KBT; v — CKOpOCTh peMHS, M/C.
3arem

_ndn 2.29
Y= 60-1000 (2.29)
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rae N; — 4yacTtoTa BpaliCH1: BCAYUICTO IKNBA, MI/IH_l.

[lIupuna pemHs

F
b'> ﬁ (2.30)

r7Ie[F,] — AOoIycKaeMasl yaeiabHasi OKpYy)KHas CHjia Ha €IUMHUILY IITUPUHBI
pemHs 0e3 ydeTa eHTPoOeKHBIX cri, H/mm.
Takum oOpasom,

[F]=[F]C,Ce. (2:31)
rie C, — K03 GULUEHT JMHAMUYHOCTH U PEKUMA PabOThI, BEIOUpAETCs 110

pexomeHaanusaM paszaena 2.1; C; — koahpuinenT, yauThIBatomui
HEPAaBHOMEPHOCTH paclpe/iesieHUs] Harpy3Kyu MEKTy TIPOBOJIOKaAMH Tpoca, Cp =
0,85.

upuny pemHus 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 ¥ OMOPBI pacCYUTHIBAeTCs Mo popmyiie
F.=11.12)F, (2.32)
rae F— okpyxHas cuia, H.

PACYET LHEIIHBIX IIEPEJAY

B npuBomax ceiabCKOXO3SMCTBEHHBIX MAallMH HIMPOKO HCIOJB3YHOTCS MPUBOAHBIE poJuKOBbIe Henu [1P
(puc. 3.1). OcnoBuele napametpsl neneit [1P perinamentuposanst 'OCT 13568-97 (tabm. 3.1).

7 s o 2,
2|
Y dy
et ——

Puc. 3.1. IlpuBogHasi poJIMKoBasi HeNb:
1, 2 — nnacTuHBI eny; 3 — BTYJKA; 4 — BAJIMK; 5 — POJIMK
B 0603HaueHNH POJMKOBOM HEMH YKA3bIBAIOT: THII, IIar t, paspyIiarolyto Harpy3Ky Fpap B HOMEP
I'OCTa. Hanpumep: Lens [1P-25,4-56,7 TOCT 13568-97. Y MHOTOPSAIHBIX IieTieli B Hadaie
0003HaYEHUS yKa3bIBAIOT uncio psgos (211P...).

Kpurepuu padoTocnoco0HOCTH U pacyera
HpI/I‘II/IHaMI/I BbIXOJla M3 CTpPOs MCIHBIX IIE€pE€aad ABJIAKOTCA: M3HOC HIAPHUPOB ICIH, YCTAJIIOCTHBIC
paspylIeHus IUIaCTUH, MPOBOPAYMBAHUE BAJUKOB M BTYJIOK B MECTax 3allPeCCOBKH, BBIKpAIIMBAHUE H
paspyllIeHue poJIMKOB, H3HOC 3yObeB 3BE3/10UEK.
JeTanu cTaHmapTHBIX 1eTIel paBHOMIPOYHbIE. PaBHOIIPOYHOCTH 00ecieunBaeTCsl COOTHOIIIEHHEM pa3MepOB
JeTaje, uX MaTepualaMH W TepMooOpaboTKoW. PacdeT CTaHAApTHBIX IEMed MPOBOIAT IO IBYM
OCHOBHBIM KPUTEPHSM paOOTOCTIOCOOHOCTH: H3HOCOCTOMKOCTH IIAPHUPOB U NPOYHOCTH LIETH.
OCHOBHBIM KpUTEPHEM PacueTa Ha H3HOCOCTOMKOCTD SIBIISICTCS AaBJICHUE B IIAPHUPE LICIIH:
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FK
p=-— > <[ p], (3.1)

OIT
rne Ft — okpyxnas cuna, H; 4oy — TI01aab OMOpHON MOBEPXHOCTH MIApHUPA, MM
(tabm. 3.1); K,— xoadpduiueHT sKcIiyaranud; [p]— momyckaeMoe AaBJICHHE B

mrapuupe, Mlla (a6 3.2).

2

£ _Lnm

v v-30
rje 71 — BpalaroIui MOMEHT Ha BeAyIel 3Be3104uke, H-M; N; — yacTtoTa BpamieHus
BeJyLIel 3BE3109KH, MUH 1] U — CKOPOCTb LIEIH, M/C.

F = (3.2)

Tabauya 3.1
IpuBoaubie posukoBbie nenu (FOCT 13568-97)
Paccrosnue [Ipoekuus |Pa3pyma |Macca
[lar MEXIY Hnametp POCKIL py

[UIOLIAIN | FOLIast 1M
Lens nenu t,|BHYTpEHHUMH |pOJIMKA

HIapHUpa |Harpy3ka |menu (Q,

MM mwiactTuHaMu |01, MM )
Aon, MM Fpasp, KH  [KT
b3, MM
[1P-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
[1P-15,875-2270-1 |15,875 [6,48 10,16 95 22,70 0,80
[1P-15,875-2270-2* {15,875 [9,65 10,16 71 22,70 1,00
[1P-19,05-3180* 19,050 (12,70 1191 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
I1P-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[Mpumeyanme. * — 11eNU, KOTOPBIC U3TOTABIMBAIOTCS JABYX- WIIH TPEXPSATHBIMH.
Tabnuya 3.2

JlonmyckaeMoe 1aBjieHHe B IIAPHUPAX POJHKOBBIX Lenei

[p], MIla, ipu 4acTOTE BpAIEHHs MAJION 3B€3109KH, MUH —
tlarmemtb vt 1go 1200|400 [600 [800  [1000 2233|1600
12,70...15,875 35 31,5 28,5 26 24 22,5 |21 18,5
19,05...25,4 35 30 26 235 |21 19 175 |15
31,75...38,1 35 29 24 21 18,3 16,6 |15 —
44,45...50,8 35 26 21 175 |16 — — —

Takum 00pazom,

K, = KKKy KewKperKpex (3.3)
rae K;— Ko3QPUIMEHT AMHAMUYHOCTH, YUYWUTHIBAET XapaKTEp HArpys3ku, IMpU
crokoitHOM Harpy3ke K = 1, mpu Harpy3ke ¢ ymepeHHbIMU ToTukamu K = 1,2...1,5,
npu cuIbHBIX Tomukax Ky = 1,8; K, — KoapPuimeHT MexoceBoro pacCTosAHUs, Mpu
MEKOCEBOM paccTostanu nenHoi nepenaun a = (30..50)t (t — mar uenn), K, = 1; npu
a<25tK,=1,25; npu a=(60..80)t, K,=0,9; K,— xo>pduuueHT HaKIOHA
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nepeayu K rOpu30HTY, MPH YIJI€ HAKJIOHA JJUHUU LIEHTPOB 3BE3/I04YE€K K TOPU3OHTY
10 60°K;, = 1, 6onee 60°K;; = 1,25; Key — KOOPOUITMEHT CMa3KH, TPH HEMTPEPHIBHOM
CMa3blBaHUU B MacisiHOM BaHHe Ko, = 0,8, Tpu perysipHOM KanejabHOM
cmasbiBaHuM Koy =1, npu mnepuonumdeckoMm cmasbiBaHUU Koy = 1,5 Kper —
KO3(phUIIMEHT peryJMpOBKH Tepefadyd; IPH PEryJIHMpOBAaHUU HATSHKCHHUS IICIU
NEPEMEIEHNEM OCH OJHOU U3 3BE30YEK I OTTSLKHBIMU 3Be3104KaMu Kper = 1,1,
i HeperyiaupyeMbix nepefad Kper = 1,25; Kpex — KO3 (UIMEHT pexuma WM
IPOAOJLKUTEIBHOCTH padOThI Iepefad, IIpU ONHOCMEHHOU paboTe Kpex = 1, mipn
IBYXCMEHHOU Kpex = 1,25, Ipu TpexcMeHHOMN Kipex = 1,45.

HpI/I pacucTe HCHHOfI nepeaadyd Ha NPpOYHOCTb OIPEACIIAIOT YCIIOBHYIO BEJIMYUHY KOS(l)(I)I/IIII/IeHTa 3ariaca
IMPOYHOCTHU:

F
s=—""2 >56, (3.4)
Imax
r1e Fpasp — paspymaromas Harpyska, H (cM. a6, 3.1); Fima — HaTshDKeHne Hanboiee

Harpy>kK€HHOW BeTBH, H.
[HoaToMy

Fimax = KyFe + I:q + Fy (35)
rae Fq— HaTspkeHue ot cuisl TskecTH, H; F, — HaTshkeHne OoT HeHTpOOEKHBIX CHII,
H.

Takum o6pazom,

Fq = Kaqg, (3.6)
r7ie 8 — MEKOCEBOE PacCTOsTHUE TIEpeIaun, M; (| — Macca OJJHOro MeTpa LienH, KT (CM.
1abn. 3.1); g— yckopeHme cBoOomHOro mnaneHms, M/c?, Ki— xoddpdumuent
MPOBHUCAaHUS (3aBUCHUT OT PACHOJIOKEHHS Tiepenaun), K= 6 17 TOPU30HTAIbHBIX
nepenay, Kf= 1,5 nns nepenad, pacmnojioKeHHbIX moxa yriom 45° Ki=1 nuda

BCPTHKAJIBHLIX IICpcaay.
CrenoBaTeibHO,

Fo=qv?, (3.7)
e v — CKopocTh memnu, M/c (3.16).
IMopsaiok NPpOEeKTUPOBAHUSA LIENHOM MepeaaYn

OnpenesieHne reoMeTPUYECKUX MapaMeTpoB. ONTHMAaIBHOE YUCIO 3yObeB BEAyIIEH
3BE3I0YKH

21 =29-2u>13;
YHUCIIO 3yOhEB BEIOMOM 3BE3I0UKH

Z» = 77U < 100...120.

’KenaTenbHO MPUHUMATH HEUETHBIC 3HAUCHHUS Z1 U Z2.
[ar enu, Mm:

t=2,83—2—, (3.8)
z,[p]m
rae 71— Bpamawimuii MOMEHT Ha Bemylel 3Be3nouke, Hm; m — xoaddunmenr,
YUYUTHIBAIOIIMKN YUCIIO PSAIOB LEMH: JUISI OMHOPSAHBIX Here M = 1, IByXpsIHBIX
m = 1,8, 111 TpeXpsaHBIX M = 2,7,

I[J'IH OIHOPAAHBIX ueneﬁ mrar MOXXHO ONpCACIATh IO cne;ly}omeﬁ 3aBUCUMOCTHU:



(3.9)

[Momyuennoe 3nauenue mara yrounstoT mo ['OCT 13568-97 (cm. Tabn. 3.1), npunumas Ommkaliiiee
3HAYCHUE.
3HaueHNEe MEXKOCEBOTO PACCTOSHUS MEepPeIayl, U3MEPSHHOTO B IIarax:

ar = 30...50.
Yucio 3BeHbEB nenu
=2a +21+22+(22_Zl)2 (3.10)
S ‘ 2 4n2at . .

HOJ’Iy‘ICHHOC 3HAYCHUE OKPYIJIAIOT A0 LEJI0I0 YETHOIO.
MexoceBoe PacCTOAHUC TIE€peaavIn

2 2
a=0,25t L, -2, (%—Elﬂij-e[ﬁlig . (311)
2 2

JlnnHa menu

L = Lyt (3.12)
JnamMerpsl 3Be3104€K:
JUaMETp AEIUTEIbHON OKPYKHOCTU
. 180°
dq :t/(sm 820 ); (3.13)
JIMaMETP OKPY>KHOCTHU BBICTYIIOB 3yObeB
180°
D, =t| 0,5+ctg ; (3.14)
Z

JInaMeTp OKPY>KHOCTH BIIAJNH 3yObeB
D, =dy —(0,5d, +0,05)2, (3.15)

rae d; — InamMeTp OKPY)KHOCTH pojika, MM (cM. Tabu. 3.1).
Onpenenenne KHHEMATHYECKHX H CHJIOBBIX APaMeTPOB
CpenHsisi CKOpPOCTh LETIH, M/C:

60-10°
rae {— mar menud, MM; Z; — YHCIIO 3y6beB BEAyUICH 3BE3JI0YKH; N — YacToTa

BpallICHUS BEYILEH 3BE€30UYKH, MUH .
Harpy3ka Ha Bansl, H:

(3.16)

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

IIpoBepouHblii pacyeT N0 KPUTEPHUSIM PAdOTOCNOCOOHOCTH BHITONHSIIOT 10 popmyam (3.1) u (3.4).

PACYET 3YBUYATBIX ITEPEJIAY

Pacuer nmanHaApUYeCKUX 3y0UaThIX nepeaav
OcCHOBHBIE pacYeTHbIE 3aBUCHUMOCTH JIJISl OTIPEIETICHUS KOHTAKTHOW MPOYHOCTH M MIPOYHOCTH 3yOheB IpH
narube npunaThl 1m0 ['OCT 21354-87. YuuThiBas, 4TO B CEIILCKOXO3SIMCTBEHHOM MAalIMHOCTPOCHUU
M3rOTOBJIEHUE 3yOUaThIX KOJec, KaK MpaBHUiIo, HE BBIIIE Kiacca TOYHOCTH 7, TMaMeTphbl Koyiec He Ooree
700 MM, a OKpy’KHasi CKOPOCTh J10 6 M/c, psii GOPMYIT U pEKOMEH/IAIUI TIPUHSATHI B YIIPOIIIEHHOM BHJIE.

OmnpeneneHne 0CHOBHBIX F€OMETPUYECKHX MAPAMeTPOB Mepeaavn
MesxoceBoe pacCTOsIHUE, MM:



(4.2)

rne K,— pacuernoiii koddpduument K, =495- mia mpsamMo3yObIx mepenad;
K, =430 — ny1a x0oco3yObIX M IIEBPOHHBIX; 17 — Bpallaloluii MOMEHT Ha KoJiece,
H-Mm; Kup—ko3duiivent, yduThIBAIONUI pacnpeeieHne Harpy3kd MO JJIMHE
KOHTAKTHOM JIMHUM, MPH TOCTOSIHHOM Harpy3ke IpeIBapUTeIbHO MPHHUMAIOT

Kup = 1,1...1,2; Wsa — K03bDUITUEHT OTHOCUTEIHHOM IMIMPHUHBI 3yOUaTOr0 BEHIIA.
PeKOMeHI[yeMI)Ie 3HA4YCHUA:

npu CUMMETPUYHOM PACIOJIOKCHUU KOJICC OTHOCHUTCIILHO OIIOp \PBa = 0,4...0,5; nmpu HECUMMETPHUIHOM
pacIoNOKEHUH KOJIEC OTHOCHTENBHO OMOp W TPH TBEPAOCTH MOBepxHOCTH 3yObeB HB <350
Wi =0,315...0,4; nns xonec ¢ HB > 350 Wy, = 0,25...0,315; n1s1 kopoOOK nepead ¢ MOABHKHBIM 0JI0KOM
mecteper Wy, = 0,1...0,24; ans meBponnbix konec Wy, = 0,6...0,8.

CranzapTHble 3HAUEHHUS MEXKOCEBBIX PACCTOSHUN LIIMHAPUYECKHUX Iepesay ClIeayeT BIOUpaTh U3 psja:
40; 50; 63; 80; 100; 125; (140); 160; (180); 200; (225); 250; (280); 315; (355); 400; 450; 500 Mm.

Jlnst Koco3yOBIX KOJIEC € TBEpAOCTHIO pabouyux TMOBEPXHOCTEH 3yOheB
HB < 350 HopmanbHBII MOAYJIIb
m, = (0,1...0,02)aw > 2 mm. (4.3)

3HaueHne MOAYINS YTOYHSIOT Mo Tadmute 4.3.

Tabauya 4.3

3uauenust moayJs (mo 'OCT 9563-80)
1psn1,5;2,0;2,5;3,0; 4,0; 5,0; 6,0; 8,0
2psan 1,75;2,25;2,75; 3,5, 4,5; 5,5; 7,0; 9,0

CyMMapHOE YHuCIIo 3yObeB
2a,,, Cosf3
W
Iy = : (4.4)
My
rze 3 — yroy HakJioHa 3yObeB KOCO3yObIX KOJIEC.
B cooTBeTcTBHM € peKOMEHAALMSIMHE Ul KOCO3yOBIX Kojec MpuHUMAIOT — 3 = 8...16°; A meBpOHHBIX

B =25..35°.
s OKPYIJIAIOT 40 IEJIOTO0 YMciia, IMOCIIC YC€ro YTOUHAOT 3HAYCHUC B:
Zsm
cosP = —=—" = [ = arccosp. (4.5)
2a,
Uwncno 3yObeB mIeCTepHU
z
7 =—2 (4.6)
U, +1

[MoyueHHOE 3HAUEHNE OKPYTJISIOT A0 IIEJIOT0 YHCIIA, TIPH STOM JIOJKHO BBITIOJIHATHCS YCIIoBHE Z > 17c0Sf.

Yucno 3yObeB Kosneca

2 =1s — 71. 4.7)
JennTenbHbI [uaMeTp mecTepHu
m,z
d, =—"L, (4.8)
cosf3

JenutenbHblil AMaMeTp Koieca
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— m,z,

cosf3
3areM MPOBEPSIOT MEKOCEBOE paccTostuue aw = 0,5(d1 + dy).
JlraMeTpsl OKPYKHOCTH BepIIHH 3yOheB Ua1 = d1 + 2My, a2 = da + 2mp.
JluameTpbl OKPY)KHOCTH BIaauH 3yObeB i = di — 2,5My, drp = d2 — 2,5m,,.
Pabouast mmprHa BeHIa 3y64aToro Koseca by = yoaaw.

IIpoBepoyuHbIii pacyeT HA BHIHOCAUBOCTD M0 KOHTAKTHBIM HANPSIZKEHUSIM
KontaktHoe Hanpsbkenue, Mlla:

/FK u+1l
o, =2yl L Lo~ <G, 4.10

rie Zy =2,5,/CoSP — koaddurment, yuuThBaOUmi (HOpMy CONMPSHKEHHBIX

d, (4.9)

MOBEPXHOCTEHN 3yObeB B MOJIOCE 3alCIUICHUS; Zg — KOAPOUIIUEHT, YUNTHIBAIOIINIA
MEXaHUYECKUE CBOICTBA MaTEpUaIOB CONPSIKEHHBIX 3y0UaThIX KOJEC, sl CTallu
Zg =190 MITa?; Z.— xo>dduuuent, yuuTHIBAIOIMI CyMMapHYIO JUIMHY

KOHTAKTHBIX JIMHUM.
Takum o6pazom,

1
Z = |—, (4.11)
got
/1€ €a — KOADPHUIIMESHT TOPIIOBOTO MEPEKPHITHSI.
IToaToMy
€y = 1,88—3,2(i+i} CoSf3; (4.12)
Z, Z,
OKpY’KHasd CuJjia B 3allCIIJICHUH, H:
2T, .
F==%; (4.13)
d,

Ky — xoadpdurment narpysku. IIpu nposepounom pacuere Ky = KupKnvKne, 1€
Kup — K03pduImeHT, yauTsIBaOINNA HEPABHOMEPHOCTh PACTIPEACTICHUSI HATPY3KH
10 JUIMHE KOHTAKTHBIX JUHHH (Tadi. 4.4); Kuy— KO3((GUIMECHT, yUUTHIBAIOIIHIA
BHEIIHIOIO IMHAMUYECKYI0 Harpy3ky (Tadum. 4.5), 3aBUCUT OT OKPYXKHOM CKOpPOCTHU
KOJISC M CTEMeHM TOYHOCTH mepenaun (tadim. 4.6, 4.7); Kpya— KO3(DHUIHMEHT,
YUUTBIBAIOLIMIA pacIpeIeIiecHue Harpy3Ku MeKAy 3yObsmu (Tad. 4.6).

Tabnuya 4.4
3nauenns kodppuunenta Kup

TBepAOCTh MOBEPXHOCTHU 3YObEB
Wha = bw/d1 HB < 350 HB > 350

I 1 Il | 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
1,4 — 1,18 1,07 — — 1,16
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1,6 — 1,22 1,09 — — 1,21

1,8 — 1,25 1,11 — — —

2,0 — 1,30 1,15 — - _
IIpumeuyanne. Jlannsie B cronbue | oTHocATcs K mepenayaM € KOHCOJIBHBIM
pacrnoyioxxenueM 3yOuaroro koseca; Il — ¢ HecUMMETpPUYHBIM PacIOJIOKEHUEM KOJeC
Mmexay onopamu; |l — ¢ cummeTpUYHBIM pacnoyioxKeHUEM KOJIeC.

Tabnuya 4.5

3navyenus kodpunuenta Kuy

OKkpy:KHasi CKOPOCTb v, M/C
Teepnocts HB 105 | 10 | 15 |20
[Tepenaua MTOBEPXHOCTH
CreneHb TOUHOCTHU
3yObeB
8 7
[Ipsimo3ybas  |<350 1,05 — — —
>350 1,1 — _ _
Kocosybas u|<350 1,0 1,01 1,02 1,05
CBPOHHAA >350 1,0 1,05 1,07 1,10
Tabnuya 4.6
3navenus ko3pPpunuenToB Kno 1 Krq
Oxpysas Crenenb TOUHOCTH | KHgq Kro
CKOPOCTH V, M/C
Ho5 7 1,03 1,07
8 1,07 1,22
9 1,13 1,35
Csrime 5 1o 10 7 1,05 1,20
8 1,10 1,30
Cspimre 10 o 15 7 1,08 1,25
8 1,15 1,40
CremneHb TOYHOCTH SY6‘IHTBIX nepeaad onpeacidacTCsa B 3aBUCUMOCTU OT 3HAUCHUA Opr)KHOﬁ CKOpOCTH
KOJCC:
7dn
V=——r,
60-10

rae N —4acTtoTa BpallcHUs KoJieca, MUH ~.

Tabnuya 4.7

CreneHb TOYHOCTH 3Y0UATHIX Mepeaay

1

OxkpyXHas CKOPOCTb, M/C
CrenieHn tousoctu| DY p 7

He Oosee [Ipumeuanue
HE HIDKE

npsiMo3y0as | koco3ybast
7 10 15 [Tepenaun npu TTOBBIIICHHBIX
(TOUHBIC) CKOPOCTSIX U YMEPEHHBIX Harpy3kax
8 6 10 [lepenaumn oO1IeTO MAITUHOCTPOCHUS,
(cpeaHer TOYHOCTH) He TpeOyromue 0co00l TOYHOCTH
9 5 4 TuxoxonHele nepegadyr NOHWKEHHOU
(TOHM>KEHHOM TOUHOCTH) TOYHOCTHU
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OTKIIOHCHUE PACUCTHOTO 3HAYCHHA KOHTAKTHOI'O HANPSKCHHUA OT JOIYCKAaCMOr'o OHNpPCACIAOT II0

(0} o)
—HP  ~H100 %:
Gup
Ac mipu mieperpyske (Gu > oHp) He 0ornee 5 %, mpu Hegorpyske (ou < oxp) He 6omee 10 %. [Ipu Gomprmx

OTKJIOHCHHUAX CJIEAYET HU3MEHHUTH MEKOCCBOC PACCTOAHHUC IMEpeaadd HIW IIUPUHY 3y6anor0 BCHIIA,

2
OH

sapucumoctd AG =

!
YTOYHUB MOCICIHIO MO (opMmyIie bW = > bW, [P 5TOM HEOOXOIMMO BBIMOJHUTH YCJIIOBHE
Onp
, _ 2,5m,
bW > sin B , HO 3HaueHue Wha = bw/aw HE JOIDKHO MPEBBIIATH PEKOMEHIYEMOE.

IIpoBepounbIii pacyeT nepegayu Mo HanpsHKeHUsM u3ruda. Hanpsokenue usruda

FK
n
OFp — I[OHYCKaeMoe HaHmeeHI/Ie I/I3FI/I6&Z
Ofp = yYN' (4.13)

Fmin
T7I€ GFlimb — IPEE BBIHOCIMBOCTH 3yObeB IIpH U3THOE, onpeaenseTcs mo 1adn. 4.8;
Semin— MHUHUMaNBHBIA KO3(GGUIMEHT 3amaca NpovyHocTH, Tadmd. 4.8; Yn-—
KOA((QUIUEHT IOJTOBEYHOCTH, JUIs Tepenad, paboTalouMx ¢ pecypcoM Ooliee
10000 yacos, YN = 1; Ve — koaddurment dhopmbl 3yda, yIUTHIBACT BIUSHUE YUCTA
3yObEB KoJIeca Ha MPOYHOCTh IIPU U3THoe.

Tabnuya 4.8
IIpeaesibl BBIHOCTUBOCTH OFlim M KO3(p(HIIHEHTHI 0€30MaCHOCTH Sk

TBepaocTh MaTepHasia KoJjiec
Tepmuueckas
Ha TOBEPXHOCTH |B cepaneBuHe |Mapka ctanu  |oriim, MIla  |Sr
00paboTKa
3yObeB 3yObeB
Hopmanuzanus, 40, 45, 40X,
. 180...350 HB 40XH.35XM 1,75HB 1,7
OObemHas 40X, 40XH,
saKaLKa 45...55 HRC A0XDA 500...550 |1,7
3akayka TBY
CKBO3Has c|48...52 HRC 40X,  35XM, 500...600 |1,7
40XH,
00XBaTOM
3akanka TBY mo|56...62 HRC  [27...35 HRC |58, 45PI1, V8 [900
BCEMY  KOHTYpY 40X, 35XM, 1,7
(Mn > 3 M) 48...52 HRC 40XH, 600...700
Asotnposanue  |700...950 HV  |24...40 HRC | SoX2f0, 12
38X2MIOA HRC + 290 1,7
550...750 HV 40X, 40XDA
20X, 25XIT,
IlemenTamms 56...63 HRC 30...35 HRC 1DXH3A 800 1,65

Ve onpenensioT mo urciy 3y0heB SKBUBAJIEHTHOTO Koeca Zy (Tabm. 4.9).
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z
Z, = ; 414
Y cos*P (4.14)

Tabnuya 4.9
3navyenus kodpdunuenta popmbl 3y0ObeB Yr

Zy 17 20 22 24 26 30 35 40 50 >80

Ve 4,7 407 398 3,92 3,88 |38 3,75 3,7 3,65 |36

Vp — ko3¢ dhumeHT, yINTHIBAIONINI BIUSHUE YIIIa HAKIIOHA 3yObEB:

BO
Vo=1-+—: 4.15
P 140 (4.15)
Ve — k03 punrenT, yUuTHIBAOINN EPEKPHITUE 3yOhEB:
1
€q

Kr — koo punmeHT Harpy3ku, MOKHO MIPUHSTH paBHBM 1,3...1,5.

B nposepounsbix pacuerax Kr = KrgKrvKFo.

Koa¢ddumment, yuntriBaromuyii HepaBHOMEPHOCTD paclipe/iesIeHHs HArPY3KH 10 IJTHHE KOHTAKTHBIX JTHHUHN
Kirg, onpenenstor no Tabmn. 4.10.

Koaddumment nuramMmuanocty Harpy3ku Kry omnpenenstot mo tadi. 4.11, koahPUIneHT, yauThIBAIOIINN
HEPaBHOMEPHOCTh paclpelelieHus] Harpy3KH MEXAy 3yObsIMH B MHOTONApHOM 3aleruieHuH Krq,— 10
Tabn. 4.6.

Tabauya 4.10
3navenus kodpdunuenta Krg

TBepaocTh pabounx MOBEPXHOCTEHN 3yObEeB

wod = bw/d1  |HB < 350 HB > 350
| Il Il v I 1 Il vV
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 — — — — — —
IIpumeuanue. [lanupie B cTonOie | OTHOCATCA K CHMMETPUUYHOMY PACIIOIOKESHUIO
3y04aThIX KOJIEC OTHOCUTENBHO omop; || — k Hecummerpuuromy; |1 — k koHCOTBEHOMY /15T

[IAPUKOBBIX MOIIUITHUKOB, |V — TO K€, HO JJIsl POJTMKOBBIX MOIITUITHUKOB.
Tabnuya 4.11
3unavenus kodpdunuenta Kry

Teepnocts HB |Oxpy»xHasi CKOpOCTb v, M/C
CreneHb TOYHOCTH |paboueit
fIOBerHOCTI/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
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HpnMeanHe. B uwmcinurene YKa3aHbl 3HAYCHUA OJIA HpHMOSY6BIX nepcaavd, B
3HaAaMCHAaTCJIC — AJIA KOCO3Y6I>IX.

Pacyer KOHHYeCKHX 3y0UaThIX Nepeaay
Pacuer xoHmueckoil 3yOuaTod mepemaym peayKTOpa OOIIEro Ha3HAYEHUS IMPOBOAWTCA B TOW JKe
MOCIIEI0OBATENIEHOCTH, YTO W IIIHHAPHUIEcKoi (pa3aen 4.1). B KoHWYeCcKnX peayKTopax MpH OKPYKHON
CKOPOCTH KoJiec 710 3 M/c (IomycKaeTcs 10 8 M/C) peKOMEHyeTCs UCIIOb30BaTh MPSIMO3yOble KOHUUECKUE
KoJjeca.

Pacyer yepBsAYHBIX nepeaay
UeppsiuHbIe TMepefadd, TaK K€ Kak W 3y0darbie, PACCUMTHIBAIOT MO KOHTAaKTHBIM HANPSDKECHHSAM H
HaNpsDKEHUSIM M3rnoa. B ommume ot 3y0UaThix mepenad, rJie OCHOBHBIM BUJIOM TIOBPEKICHUS SBISCTCS
YCTAJIOCTHOE BBIKpAIlIUBaHUE pabO4YMX TOBEPXHOCTEH 3yObeB, B UEPBAYHBIX IMepejadax dvalle
HaOJIONAIOTCS 3aefaHne W W3HOC. [IJI1 UX TPeayNpexIeHHs OTPAaHUYMBAIOT 3HAYCHHSI KOHTAKTHBIX
HAIPsHKEHUH U IPUMEHSIOT aHTH()PUKIIMOHHBIE MaTepuaisl (puc. 4.4).

3y6 koneca Bumox yepBska
L

nD E_,-VZ \\ﬂ. L3
W

vy Vs

Puc. 4.4. Cxema K onpejie/ieHUI0 CKOPOCTH CKOJIbKEHUs
[MocnenoBaTensHOCTH pacyeTa YepBIYHBIX TIepeiad PeyKTOPOB aHAJIOTHYHA pacyeTy 3yOuaThixX nepead.
OCHOBHBIE T€OMETPHUECKIE TapaMeTphl YepBAYHbIX Nepenad pernamentruposansl I'OCT 2144-76.
BoiGop MaTepuasioB 4epBAYHOI mapbl. UepBsSK HM3roTaBIMBAIOT W3 CTalIM C TepMOOOpabOTKOW 10
tBepaoct HB <350 (ymyumenne) nwmn HRC > 45 (3akanka TBY, memeHTanms); BeHel 4YepBIYHOTO
KoJieca — U3 OpOH3bI WK YyryHa. Mapky OpOH3bI BBIOMPAIOT MO BEIMYMHE CKOPOCTH CKOJIBKECHUSI.
IIpenBapuresbHO

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

rie Ny —4acTOTa BPallEHHUs YePBsIKa, MUH *; T — BpalIaroIIiii MOMEHT Ha Koiece, H-m.
IIpu ckopoctu ckombkenus Us <5 m/c pekOMEHIyeTcs UCTOIb30BaTh OE30JI0BIHHYIO OPOH3Y, CBBIIIE —
OJIOBSIHHY10; TP CKOPOCTH U s < 2 M/C MOYKHO HCITOJIb30BaTh YyTYH.

Omnpenesenue 10NMycKaeMbIX HaNPsAKeHHI

,Z[OHYCKBCMBIG KOHTAKTHBIC HAITPSAKCHHAA:

JU1s 6€30JI0BSIHHOM OpOH3BI

[6,] = 300 — 250; 4.18)

JUTSL OJIOBSIHHOW OpOH3BI

[6.] = 0,96, (4.19)

JUISL 4UyT'yHa

[6.] = 175 - 350,

Jonyckaemble HaNpsDKEHUS H3rH0a JIJIsl BceX MapoK OpOH3HI,

[c¢] = 0,256+ + 0,085, (4.20)
rae or— npeaen tekydectu Oponswl, MIla (tab:. 4.13); op — mpeaen mpoYHOCTH
opon3bl, MIIa.

I[OHYCKaeMBIG HaIIPsKCHUA n3ruda AJId 4yryHa



34

[GF] = 0,226 4,

/i€ Oy — NMPEAET MPOYHOCTH UyTyHa npu u3rude, Mlla.
Tabruya 4.13
XapakTepuCTHKH MAaTEPHAJIOB VISl YePBAYHBIX KoJIec

Mapka Hpenen Hpenen Cxopoctb
MATeDHALA CnocoO MUThsl |IPOYHOCTH Op, [TEKYUYECTH O, CKOILIKEHHS D <. M/C
P MIla MIla >
B necok 200 120 Cspime 10
bpO10®-1 B xokuib 240 160
bpOH® [{enTpob6exnoe | 290 170 4...10
bpAXK93J1 B mecok 395 195 Jlo 4
CUl15 B necok 314 — o2
OnpenesneHne 0OCHOBHBIX reOMEeTPHYECKHX apaMeTPoB nepeaaun (puc. 4.5)
|~ i .
dal };?
i -
\ Q ) \ Z 3 é
\ \.\\ 4 'ép E
AN NDNEERD>y ©
=] RPN F T
< Q:EL_.-/.,V?///, wl=a,
c T / 7 7
%/w//, , .
Cﬂ ' —
)
-b - W S S —— . . WS —_— ——p L

Puc. 4.5. T'eomeTpuyecKkue napaMeTpbl YepBIYHOM Mepeaaun

MexoceBoe pacCTossHUE nepeaain

( \?

awz[ﬁu]s EEICENE ST (4.21)
q 2
q [on]

rae To— KpyTAIIMA MOMEHT Ha uepBiauyHOM Kojece, H-m; Ky— koadduiment
HArpy3KH, MpeaBapuTenbHo npuHUMaT Ky =1,2; z;— 4yucino 3yObeB Koieca,
Zp =79U> 27; 71— 4MCIIO 3axo0J0B uepBsika: Z; =4 mpu U=8...15 , 21=2 npu
u=15...30, zz=1 mpu u> 30; q— kodpdUIMEHT gUaMETpa YEPBs]Ka;

npeaBapUTEIIbHO (~Zo/4.
[MosyueHHoe 3Ha4YeHUE aw yTouHstoT o ['OCT 214476 (Tabn. 4.14)



Tabnuya 4.14
OcHOBHbIE TapaMeTPbl MUJIHHAPHYECKHX YepBsaYHbIX nepenay (mo 'OCT 2144-76)
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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; q; x
50 2,5:8;0 2,0; 12,5;(2,0;10;0 |1,6; 16;1,6; 12,5; 0(1,25; 20;|1,0; 16;
+0,75 +0,25 +1,0 +0,50
63 3,15;8;0 |(2,5; 12)5;|2,5; 10;12,0; 16;|2,5; 12,5;|1,6; 20;(1,6; 16;
+0,95 +0,2 +0,50 +0,25 +0,375 -0,125
80 4,0; 8; 3,15:16,0; [3,15; 10; |2,5; 16; 2,5;:12,5; |2,0; 20; 2,0; 16;
0 -0,603 +0,40 +1,0 +0,75 +1,0 +0,50
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; 1.0;:12,5:0 |3,15; 20; |3,15; 16;
-0,16 +0,75 +0,25 +0,682 +0,18
140 6,3;12,5; [6,3; 8; 50;16;0 |5,0;10;0 4,0;20;0 |(4,0;12,5; B
-0,03 -0,222 -0,25
160 8,0; 8; 6,3; 14; 6,3; 10; 5,0; 16; 5,0;12,5; 14,0; 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; 5,0;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;125 |10;10;0 8; 16; 8,0;12,5; |6,3; 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 y4eTroM CTaHIapTHBIX 3HAYEHHWH aw W UHA3HAYAIOT CTaHJApTHHIC 3HAYCHUS MOJYJIS 3allelUIeHus M,
ko durmentaq, u ko3h UIMEHTa CMETLICHHS X.
CMerieHne NpUBOIUT K N3MEHEHUIO MEKOCEBOT'O PACCTOSIHUS:

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

JnaMeTpsl JEIUTEIBHBIX OKPYKHOCTEH YEPBSIKA U Kojeca

d1 =qgm, dz = 7o,

JraMeTp HayaJlbHON OKPY>KHOCTH yepBsika npu x # 0

dwl = (q + ZX)m,

kouieca Owz = da.
JIMaMeTphl BEPIITMH BUTKOB YepBsiKa U 3yObeB Kojeca

dar = dy + 2m;
daz = (z2 + 2 + 2X)mM;

JAUaMCTPhBI UX BIIaJJUH

df1 = d1 — 2,4m.

(4.22)

(4.23)
(4.24)
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ds, = (Zz —24+ 2x)m.

HaubGonpmuii tuameTp xoeca

daM2 = daz + 6m/21 + 2.
JnHa Hape3HOU YacTu YepBsIKa

b; > (11 + 0,06z2)m mpu ;3 = 1 mm 2;
b; > (12,5 + 0,09z,)m nipu z; = 4.

[TupuHa 3y0uyaToro BeHIa YepBIIHOTO KoJieca
b, <0,75da; ipu 23 = 1 wim 2;
bz < O,67da1 npu Z; = 4,

nosrydeHHbie 3HaueHus1 yTouHstoT 1o ['OCT 6636—69 (nmpuoxenue).

OmnpenensiroT yroJ morbeMa BUHTOBOW JINHUH YepBsika Y (cM. puc. 4.4):
Z Z
tgy = —L: y = arctg L.
q q

CKOpPOCTh CKOJIBKECHHUS

s = U4/C03y,
e Vi — OKpYy>KHas CKOPOCTh YCpPBsIKa, Mm/c.
_ iy
L = .3
60-10

IIpoBepo4HbIiil pacyeT 0 KOHTAKTHBIM HANPSKEHUSIM
KoHTakTHOE HalpspKeHKe, JeHCTBYIOIee Ha 3yObsaX YepBIYHOTO KoJeca:

476 [T,10°K
" d, 2 d, +<lonl

K. = KpKy,

Oy

(4.25)
(4.26)

(4.27)

(4.28)

(4.29)

(4.30)

rae Kp— ko3((PUIMEHT KOHILIEHTpAalWMW Harpy3Kd, MpU TOCTOSHHOM HarpysKe

Kg =1, K,—  xo>dpdunmenT  TUHAMHUYHOCTH

Harpy3Ku

(tabm. 4.15),

3aBUCUTOTBCIIMYHUHBI CKOPOCTH CKOJIBXKCHHA W CTCIICHH TOYHOCTHU IICpcaadun

(tabu. 4.16).
Tabnuya 4.15
Koy puuuent nunamuvnHocTu Harpysku Ky

Crenenn CKOpoCTb CKOJIbXKeHUsI Vs, M/C

TOYHOCTH o 1,5 1,5...3 3...7,5 7,5...12
6 — — 1 1,1

7 — 1 1,1 1,2

8 1...1,1 1,1...1,2 1,2...1,3 —

9 1,2...1,3 — — —
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Tabnuya 4.16
CTeneHb TOYHOCTH YEePBYHBIX Nepeaay

CxopocTb
Crenenn

ckoipxkeHn |OOpaboTka [Tpumeuanue
TOYHOCTH

Vs, M/C

Ilepenaun C HOBLIIIIEHHBIMHA
YepBsk 3akayieH, HIU(pOBaH
7 Jlo 10 CKOpPOCTSIMU M TpeOOBaHUSAMU
Y MOJIMPOBAH

K TOYHOCTH

Jomyckaercs yepBsK | [lepenaun CPEIHECKOPOCTHBIC

8 o 5 ¢ TBepaocthio <350 HB, CO  CpelHUMU  TpeOOBaHUSIMU
He 1T OBAHHBIH K rabapuram ¥ TOYHOCTHU

YepBsik ¢ TBEPIOCTHIO Ilepenaun OTKpPBITHIE

9 Jlo 2

<350 HB, He numdoBaHHbINH | HU3KOCKOPOCTHBIE

IIpoBepo4HbIiil pacyeT 0 HANPSKEHUAM H3ruda
Hanpspkenue nsrn6a, neiictpyroiiee B 3yObsx 4epBsIYHOTO KOJIeca, ONPEACIISIIOT 10 cienytouel Gpopmyie:

or =07V 1 < [oF ], (4.31)
n*™2

rie Ve— kodddumumeHt ¢opmpl 3yda UYEPBIYHOTO KoJieca, OIMpEeNseTcs B
3aBHCHUMOCTH OT YHCJia 3yObeB 3KBUBAJICHTHOTO KoJieca Zy (Tadu. 4.17).
Tabnuya 4.17
3navyenus kodgdunuenra Yr
Zv |20 |24 |26 |28 |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

Takum o6pazom,
Z

Zyp=—5— (4.32)
cos”y
Mp — HOPMaJIbHBIA MOJYJIb,

m, = MCosy, (4.33)

Fi — okpy>xHas cuia Ha yepBI4YHOM KoJiece, H:

2T
F, = d—2 (4.34)

2

Koadpdumment narpyszku Kr = K.

Hanpsokenust usruba, neicTByroIUe B 3yObsX Kojeca, pa3Mepbl KOTOPBIX OMPENeNIeHbl M3 pacdera Ha
KOHTaKTHYIO IPOYHOCTh, KaK TPABWIIO, 3HAYMTEILHO HWXKE JIOMyCKaeMbIX. V3MeHeHus pa3MepoB W
nepecyeT rnepejayu He TpedyroTesl.

Ko3¢ppuumeHT mosie3Horo aeiicteus nepegayum:

tgy
n=0,95——~"_, 4.35
tg(y +¢) (4.3)

rIe @' — IpUBEACHHBIN yroi TpeHus (Tadm. 4.18).




Tabnuya 4.18
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3HauyeHNs NPUBeICHHBIX YIJIOB TPeHUsA @’

MaTCpI/IaJI BCHIIA YCPBAYHOI'O KOJICCA

CxopocTh
CKOJIbXKEHHU U's,| OnoBsiHHAsE OpoH3a besonopsnnas Cepplii uyryH
e OpoH3a, JaTyHb
HRC,>45 |HRC,<45 HRC, > 45 HRC, > 45
01 4°34' 5°08’ 7°07' 7°24'
0,25 3°43' 4°17' 5°26' 5°43'
0,50 3°09’ 3°43' 4°52' 5°09'
1,0 2°35' 3°09' 3°43' 4°00'
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' - —

Koaddumment moneznoro neiicTBus mepegadn 3aBUCUT OT MaTEpPUAIOB YepBsKa M BEHIIA KoJieca, yucia
BUTKOB Y€pPBsIKa, KAueCTBa CMa304YHOI0 MaTepHasa, KauecTBa pabouuX MOBEPXHOCTEH BUTKOB YEPBSKA U
3yObeB KoJieca. Ha mepBoM 3Tare mpoeKTUpOBaHUs MOXHO nmpuHuMaTh: 1 = 0,7 mpu z1 = 1; 1 =0,75...0,8
npu z1 =2; M =0,87...0,92 npu 21 = 4.

TennoBoii pacuer YepBIYHOro peaykTopa. [Ipyn HEOOXOAMMOCTH TETTOBON pacdeT peayKTopa MOKHO

BBITIOJIHUTD 110 METOJUKE, U3JI0’KEHHOU B [1].
Cuabl B 3alleNJI€eHUHU:

2T.
Fo=-Fa=—"
dy

2T

Fo=—Fa = :

d,

Ty

, rne 1, =—=—;
. Uomio

, Fri=—Fro =Fptgo.

BAJIbBI PEAYKTOPOB, IHITOHOYHBIE COEIMHEHUSA

Pacuyer BasioB peaykTopoB
Kpurepussmu paboTOCIIOCOOHOCTH BajOB SIBJISIOTCS MPOYHOCTH, KECTKOCTh W BHOPOYCTOMUYMBOCTH. [liist

BaJIOB TPUBOJOB OCHOBHBIM SABJISACTCA PACUYCT HAa IPOYHOCTD.

st BRITIONTHEHHS pacueTa BaJl pacCMaTPUBAIOT KaK OajiKy, NIApHUPHO 3aKPEIICHHYIO Ha JBYX OMOpax.
OCHOBHBIMH PacYeTHBIMH Harpy3KkaMu SIBIISIOTCS KPYTAIINE U n3rudaromme MoMeHThI. [lopsaok pacuera

CJEeAYIOLU:

1. KoHCTpyKunioBana ONpeesnsioT, BBIMOIHAS 3CKU3HYI0 KOMIIOHOBKY peaykTopa (Ti. 5).bompmuHCTBO
BAJIOB PEAYKTOPOB UMEIOT CTyIeH4Yatyio hopmy (puc. 6.1).

B KYpCOBOM IPOCKTEC paCCYUTBIBAIOT THXOXOHHBIﬁ BaJI pE€aAyKTOpa.
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Puc. 6.1. Baa ctyneH4aToll KOHCTPYKIIUH:
a — BaJl C TWINMHAPHUYCCKHUM KOHIIOM; O—Baic KOHYCHBIM KOHIIOM
2. JIns mansHEMIUX pacdeToB Baja COCTABISIIOT pacueTHyI0 cxemy (puc. 6.2). Bam pemykropa HarpyxeH
cwiamu Fy, Fa, Fr, zeficTByronmmu B osroce 3areryieHus 3y0uaToil M YepBIYHOU nepeaun, 1 KOHCOJbHON
Harpy3kod Fk, YCIOBHO NPHIOKEHHOH B CepelMHE MOCaZOYyHOr0 y4yacTKa BBIXOAHOTO KOHLA Baja.
BenmunHakoHCOIBHOM HArpy3KH JIIst pelyKTopoB obriero HazHaueHus onpenenena [[OCT P 50891-96.

JlJis BXO/IHBIX BaJIOB PEIYKTOPOB JIFOOOTO THIIA M BBIXOJHBIX BaJOB OJHOCTYIEHYATHIX
PENYKTOPOB (KpOME YEepPBAYHBIX):

F.=125\T. (6.1)
I[J'ISI BBIXOJHBIX BAJIOB MHOI'OCTYIICHYATHIX PCAYKTOPOB U YCPBAIHBIX
F. =250/, (6.2)

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

B KOHKpETHBIX Clly4asX, €CJIM Ha BBIXOJHOM KOHIIE€ Bajla PacIlOIOKEH IIKUMB PEMEHHON WIN 3BE30YKA
HenHON nepeaayu, F MpuHUMaloT paBHOM pacdeTHOW Harpy3ke Ha BaJibl TON Mepeaayu.
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CTposT 3MmI0pbl KPYTAIIMX W W3THOAIOMIMX MOMEHTOB, IOJIB3YSICh METOIWKOW, M3J0KEHHOW B Kypce
COMpOTHBIeHUs] MaTepuanoB. [lo smropaM CyMMapHBIX MOMEHTOB ONpENENA0T Hamboiiee OracHbIe
CEYeHHs Baja.

3. BBINONHSAIOT NPOBEPOUYHBIN pacyeT Bajia Ha CONIPOTUBIIEHHUE YCTaIOCTH.

J1st HauboJee onacHbIX CEYEHHUH OTpEAEIAoT KO3 QUIKEeHT 3anaca NPOYHOCTH:

=0 _>[5]=2.25 (6.3)

2, o2
NERE
rie So— KOdPQUIMEHT 3amaca MPOYHOCTH 10 HANPSHKEHUSIM W3ruba; St—
K03 dUIHEHT 3amaca MPOYHOCTH MO HANPSHKEHUSIM KPYUCHHS.

5, = 22 , (6.4)
(¢} |‘<G
———0,+¥Y,0,
KqKe
T KT
——1,+¥. 1,
KqKg

Iie G.1 M T.1— MPEeACNbl BBIHOCIMBOCTH MaTepuana Bajla COOTBETCTBEHHO IpH
n3rnbe u kpydenumu, Mlla (ta0m.6.1); G2 U Ta— aMIUIMTYAbl TMEPEMEHHBIX
COCTABJISIFONINX ITUKIIOB HAMNPSDKCHUH, Om W Tm— IMOCTOSHHBIC COCTABJISIONINE
uukJion, MlIIa.

VYCII0BHO NPUHUMAIOT, YTO HANPSDKEHUS] U3rM0a W3MEHSIOTCS 110 CUMMETPHUYHOMY LUKy, HAIlPSKSHUS
KpYy4YeHHs — [0 OTHYJIEBOMY.
JJis cMMMETpPUYHOTO IIMKJIA aMIUIUTY A,

o, =——, (6.6)

W 3

rane W — MOMEHT CONpOTHUBIICHUS U3THOY, MM®.
Jlnst crtomHoro kpyriaoro cedenuss W = 0,1d3,

bt, (d —t,)°
2d

3
I[J'ISI CCUYCHUs CO IIITOHOYHBIM I1a30M W = O,ld -
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Puc. 6.2. Cxema Harpy:keHusi Bajia. JM0pbl U3ru0a0mmuxX U KPyTHAIIero MOMEHTOB
4Fa
>
nd
IIpu OTCYTCTBHM OCEBOM CHUIIBI B CEUEHUH Om = 0.
Jnst OTHYJI€BOTO MK Ta = Tm = 0,5Tmax,

[TocTosiHHAS COCTaBJIAOIIIAA Gm =

T
‘Cmax :\Wp, (67)

rac Wp — MOMCHT COIIPOTUBJICHHUA KPYUYCHUILO, MMS.

Jlnst crutotHoro Kpyrioro ceuennst Wy = 0,203,
2
bt, (d —t,)
2d

3
I[J'IH CC€UYCHU Bajla CO INIIOHOYHBIM I1a30M Wp = 0, 2d -

Pasmepsl mmonouHoro nasa b u t; onpeaenstor mo tadi. 6.4;
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Yo U Yr— KOIPHUIUMEHTHI, XapaKTepU3yIOIUe YyBCTBHTEILHOCTh MaTepualia K acUMMETPUH IIHKIIA
HAIIPSUKEHHIL, A crane Yo = 0,02 + 2:10 0y, yex 0,5y,

Ks n K;— addexrnBabie KO3)PHULINEHTH KOHUCHTPALUH HAMPSDKCHUN MPH n3rube u KpydeHUH
(Tabm. 6.1). KoHIeHTpaIuio HanpspKeHUH B CEUCHHM Bajla MOXKET BBI3BAaTh IITTOHOYHBIA I1a3, IMOCAIKa
JeTajd Ha BaJl C HATATOM, U3MEHEHUE auaMeTpa W T.A. lIpu Hanuuuyu B OJHOM CEYEHHUH HECKOJIBKHUX
WUCTOYHUKOB KOHIICHTPAIIMA  HANPSHKCHUH YUYUTHIBAIOT HAaUOOJIee OMACHBIH, T.€. TOT, Y KoToporo Ks u K.
Oosp1e.

Kg 1 Kr— MacmraGHBIH akTop 1 (hakTop KadecTBa MOBEpXHOCTH (Tab. 6.2, 6.3).

Tabauya 6.1

3HaveHust KO3(PpPUIHEHTOB KOHIIEHTPAIIUM HANIPSIKEHUI
Ko K-
@akTOp KOHLUEHTPALUN HAIIPSKEHUU os, Mlla
<700 |>1000 |[<700 [>1000
Tarrens mpu r/d = 0,02 ' , 2,5 3,5 1,8 2,1
(D/d =1,25...2,0) 0,06 SR S 1,85 2,0 1,40 1,43
0,10 1,60 1,64 1,25 1,35
Bsitouka npu r/d = 0,02 e 1,90 (2,35 [1,40 [1,70
(t=r)0,06 “Fprt 1,80 |20 135 |1,65
0,10 N 1,70 1,85 1,25 1,50
[IIroro4YHBI a3 1,70 2,0 1,40 1,70
ITpeccoBas mocaaka mpu p > 20 MIla 2,40 3,60 1,80 2,50
Tabauya 6.2
Macumrabublii pakTop Kd
HamnpsixeHHOe cocTostHUE U MaTepual [uaverp sana d, uv
30 40 50 70 100
M3rub mis yraepoaucTon ctaan 0,88 0,83 0,81 |(0,76 |[0,71
N3rub nns nerupoBaHHON cram 0,77 0,73 [0,70 l067 |062
Kpyuenue st Bcex cranei
Tabnuya 6.3
dakTop KavyecTBa NOBepXxHOCTH KF
Bun MexaHnndeckoil | [lapameTp epoxoBaToCTH | Kr npu o3, MIla
00paboTKH MOBEPXHOCTH Ra, MKM 500 700 900
O6T1ouka 2,5...0,63 1,05 1,10 1,5
[Inmudopanue 0,32...0,16 1,0 1,0 1,0

Pacuer IIMOHOYHLIX cOeAMHEHHUH
Jns mepenaud KpyTAIIEro MOMEHTa OT Baja K CTYMHUIIE W HA00OpOT B PEAYyKTOpax HCIOJB3YIOT
npu3MaThyeckre IMMIoHKU. Bce pasmepsr mmonok crangapruzoBanbl (IOCT 23360-78, puc. 6.3,
tabum. 6.4). lupuny mmonku b u BbicoTy h BeIOMparOT 1O AMamerpy Bana, JIMHY |ug ompenesnstor mo
COOTHOMICHHIO lyn = ler —5...10 MM u yTouHsIOT Mo Tabm. 6.4. JlnmuHy crymuisl getand (cMm. puc. 5.1)
npuHUMaroT paBHOU ler = (0,8...1,5)0san, coryacys ¢ pa3mMepoM Ha ICKHM3HOI KOMIIOHOBKE pEIyKTOpa
(IMHA CTYNUIBI TUTMHIPUYECKOT0 3y0UYaToro Kojieca He MOJKET ObITh MEHBIIIE IIMPHHBI BEHIIA 3y04aToro
Koneca by).
ITociie BEIOOpPA MITIOHKH BBITIOJIHSAIOT POBEPOYHBIH pacyeT IMOHOYHOTO

. 2110° <[ou]
cM d(h tl) - CM

COCIMHCHHA Ha CMSTHC!

c (6.8)
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rne 7— xpyTsamuid MOMEHT Ha Bamy, H-m; d — mumamerp Bama, mMm; h— BbicoTa
IIMOHKH, MM; |, — pabouast pnuHa mwmoHkd, MM; |, = Iy — b; [ocu] — momyckaemoe
HAIPSOKCHIE CMSATHS, MIla; [6ew] =120...140 MIla—  juis CTaJlu;
[6ev] = 70...90 MlIla — npu HaIMYUKM B COCTMHCHHUH JCTAICH U3 YyTyHa.

A—-A

™~ 3

o ' N8
NN\ T
N
K
d
2
Puc. 6.3. llInoHKH Npu3MaTH4ecKue
[Tocne BBIOOpa MIMIOHKH BRITIOIHSIOT MPOBEPOYHBIN pacyeT IMIIIOHOYHOTO COEMHECHHUS Ha CMATHE:
2710°
Gy =t — <[], (6.8)
d(h—t)l,

rne T— kpyTsamuid MOMEHT Ha Bamy, H-m; d — mumamerp Bama, mMm; h— BbIcOTa
IIMOHKU, MM; |, — pabouas pnuHa mmoHkd, MM; |, = Iy — b; [oeu] — momyckaemoe
HaIpsHKEHHE CMSITHS, MIla; [oew] =120...140 MITa — s CTalIH;
[6ev] = 70...90 MlIla — npu HaIMYUK B COCTMHCHHUH JCTACH U3 YyTyHa.

HOABOP MOAIINUITHUKOB KAYEHUA

Jns monmep:kaHus BaJIOB PEeAyKTOPOB HCIOJB3YIOTCS MOJIIMIHUKKM KadeHus. MeTojauka pacuera
NOJIINIHUKOB KaueHus periamentupoana ['OCT 1885494 u 18855-94.

OCHOBHBIM PacueTOM /ISl OIUIMITHUKOB Ka4€HHs! TIPU 9acToTe BpamieHus N > 10 mun ! sBnsercs pacuer
Ha JOJITOBEYHOCTb.

bazoBelit pacueTHbIN pecypc (B MUJUIMOHAX 00OPOTOB)

Lo :[ﬁj , (1)

Pr
rae C,— macnopTHas JUHAMUYECKasl rpy30NnoabeMHOCTh, H; Py — 3KBUBaJ€HTHAs
JWHAMHU4YecKass Harpy3ka, H; mM— mokaszarenp creneHd; M=3-— i

HIAPUKOTIOAIMITHUKOB; M = 10/3 — 17151 pOJIMKOIIOAIIMITHUKOB.

Pecypc, BrlpakeHHBIN B Yacax:
m A6

rae N — yacToTa BpamieHus Baua, MuH +; [Ln] — pekoMenmyeMslii pecypc, 4, paBHbIH
CPOKY CITy>KOBI pe1yKTopa.
DKBHUBaJCHTHAS AWHAMUYCCKAsA HArpy3Ka

P = (VXF; + YF.)KoKr, (7.3)
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rae V — ko3 puimenT, yunThIBaIOMIMNA BIMSHUE Bpallamomerocs koibna; V=1 —
IpU BpalleHWHd BHYTPEHHETO KoJblla mommunuuka; V =12 — mpu BpamieHuu
HApYKHOTO KOJbIa MOMIIHMIHNKA;Ks — K03(pPUIIMEeHT 0e30MacHOCTH, YYUTHIBAET
XapakTep Harpy3KH, I PeayKTOpoB obmiero HasHadeHus Ks=1,3..1,5; K;—
temriepaTypHbiil koaddumuent, npu t < 100 °C; K, = 1;F, — paguanbHas Harpyska,
paBHas paauanbHOi peakiuu omopbl, H;X u Y — k03 uiments! paguanbHoil u

OCEBOM Harpys3okK.
F.={RZ+R2 +R,, (7.4)

raeR;, Rx u Ry — peakuu onop ot paznuyHbix Harpy3ok, H (cMm. 1. 5); F, — oceBas

Harpyska, paBHast OCEBOM peakuuu onopsl, H.

Jlns paguManbeHBIX MOJIIUITHUKOB F, paBHaA BHeUIHE# oceBoil cuiie (oceBoil cuiie B 3auerieHun Fa). s
paaratbHO-YIOPHBIX TOAIMIHUKOB Fa — pe3ynpTupyoLIas oceBas Cuia.

3naveHust X v Y 3aBUCST OT COOTHOIICHHS palraibHOM 1 0ceBOi Harpy3ok Fu/(VF;) u mapameTrpa oceBoro
Harpyxenust e (1abiu. 7.2). Tlapamerp oceBOro Harpy)keHws ompeaesistor o cootHomenuio (foFa)/Co.
3navenus kodddunuenta fy (cM. Tadi. 7.1) 3aBUCAT OT THIIA OANIUITHAKA B COOTHOIICHHUS

Dycosa/Dpy,
rne Dy — nuamerp Tenma KadeHuUs ;o — yroia KOHTakTa; Dpy — muaMeTp okpyKHOCTH
IIEHTPOB Habopa mapukoB wik posukoB, Dy = 0,5(d + D) (d u DcooTBeTcTBEHHO
BHYTPECHHUH M HAPY)KHBIA JHAMETPBI MOIITUITHUKA).

BenuunHa pe3ynbTUPYIOMIEH OCEBOW HArpy3Kd Ha KaXKAbIM MOAIIMITHUK
3aBHCHT OT BCJIMYMHBI M HAINpaBJICHHS BHEIIHEH OCEBOW CHIIBI F,, BHYTpEeHHHX
OCceBBIX cwi Fs, THIa MOANIMITHMKA W €ro TOJOXKEHHUS B oOmope. Bo3MOKHEI
CJICYIOIIAE BapUAHTHI:

Fay By FaN Fn
A

1. Fa1=Fs1; Fao = Fs1 + Fa mpuFa + Fs1 > Feo.
2. Fa = Fso— Fa; Fa2 = FoompuFa + Fo1 < Feo.

Fr y_ﬂs .FL\IF 2
F

A

1. Fa=Fg+ Fa; Fo=Fg npu Fa + Fy > Fa.

2. Fap=Fs1—Fa; Fau = Fg npu Fa + Fo <Fq.
BHYTpeHHIOIO OCCBYIO CUITY Fs OMPEACIAOT: AJId paJuaJIbHO-YIIOPHBIX HMIAPHUKOBLIX MOAIIUITHUKOB, KaK
Fo=e'Fr; (7.5)
JUISL paiiaibHO-yIIOPHBIX POIMKOBBIX

Fs=0,83 ¢'F; (7.6)

rae e — Kod(pPuImeHT MUHUMAaJILHOTO OCEBOT0 HArPY>KEHU.
I[J'IH HTapHUKOBBIX paJuaJIbHO-YIOPHBIX IMOJAUIUITHUKOB

C YIJIOM KOHTaKTa o = 15°
( E \0,136
=057 -] (7.7)
Cor

C yriom KoHTakra oo = 18°Fs = eF;



45

Tabnuya 7.1
3navenust kod¢duunenta foras MapUKOBBIX NOTIIMITHAKOB
[IIapuKOBBIE OAIIUITHUKI
Ducosa/Dew PannansHbie Ynopusle
U panuanbHO- | CaMOyCTaHaBIMBAIOIIMECSA |[H  YIOPHO-
YIOPHBIE pajualbHbIC
0,00 14,7 19 61,6
0,01 14,9 2,0 60,8
0,02 15,1 2,0 59,9
0,03 15,3 2,1 59,1
0,04 15,5 2,1 58,3
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
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 3,9 35,3
0,35 10,5 3,9 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 —
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3HaveHust KOY(pPuIHEeHTOB paguaabHOi X U 0ceBOil Y HATPY30K

[IlapukoBbI€ paguaibHbIE OJHOPSAHBIE TOIIINUITHUKI

fO Fa Fa <e i >e e
— VF, VF,
COI‘
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
Hlapuxoevie paduanvno-ynopHnule nOOUWMUNHUKU
OnHOpSITHBIC JIBYXpsiTHBIC
folFy —2 <e i>e —2 <e i>e e
Cor VF, VF, VF, VF,
X Y X Y X Y X Y
0,178 1,47 1,65 2,39 0,38
0,357 1,40 1,57 2,28 0,40
0,714 1,30 1,46 2,11 0,43
a=15° {1,070 123 |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
Ponuxosvie paduanbro-ynopusle KOHU4eCKUe NOOUUNHUKU
OJHOPSITHBIE JIBYXPSIJTHBIE
—a <e Py >e Py <e Py >e ¢
VF, VF, VF, VF,
X \4 X \4 X \4 X y
1 0 0,4 0,4ctga. |1 0,45ctgo. |0,67 0,67ctga |1,5tga

*1 — gucIo pAIoB.
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KOMIIEHCUPYIOIUE MY®TbI IPUBO/10B

Oo01mue cBeneHU
B npuBomax mMamvH i COSIMHEHHUS BAIOB U KOMIICHCAIIMU WX CMEIICHU, BOSHUKAIOIIUX B PE3yJIbTaTe
HETOYHOCTH M3TOTOBJICHHUS M MOHTa)Ka, UCTIONB3YIOT KECTKHE WIH yIPYTHEe KOMIIEHCUPYIOIIHE My (THI.
[Ipu BeIOOpE THITa KOMTIEHCHPYIOIEH MY(DTHI YIUTHIBAIOT YCIOBHUS IKCILUTyaTalllH, XapaKTep U BEIHINHY
nepeaaBaeMoi Harpy3KH U YaCTOTY BpaIIEHHSL.
Haubonpiiee pacnpocTpaHeHHE CPEIU HCECMKUX KOMHEHCUPVIOWUX My@m MONYYHIIN KYJauKOBO-
JIUCKOBBIC, 3y0UaThie U IETHbIE.
Kynaurxoso-ouckosvie mygpmor (mydpra Onparema) cranmapruzoansl (ITOCT 20720, ta6u. 1112) B nuana3zone
nuameTpoB BasoB 16...150 MM u momenToB 16...16000 H-M; mormyckaroT paguaibHBIE CMEIICHUS Ocel
BasioB 710 0,04d, yrioBeie no 30'. TIpuMeHEHHE WX OTPAaHMYECHO, TaK KaK OHH MMEIOT CPaBHHTEIHHO
Oonbinyto Maccy u rabaputsl [D = (4...5)d] u orpanuueHHyoo yactoty BpaumieHus (npu D mo 250 mm
n < 250 Mun ), mepenaroT Ha BaJbl 3HAYNTENBHBIE PAIUATbHBIE HATPY3KH M Pa0OTAIOT CO 3HAYUTEIHLHBIM
M3HOCOM KYJIAUYKOB.
3youameie mypmor crangaptuzoBanbl ('OCT 5000, Tta6m. [113) B amamazoHe IOUaMeTpPOB BajioB
40..200 mm u momentoB 1000...63000 H-M; nomyckaioT yrjioBble CMeIIeHHS oOceil BajoB a0 1°,
pannanpabie 10 — 0,6 MM.
L]ennvie my¢hmovl TIOTYUHIN ITUPOKOE PACIPOCTPAHEHHE B CEIBCKOXO3IHCTBEHHOM MAITMHOCTPOCHHH.
OTnryaroTcst POCTOTON KOHCTPYKIMH, HEOOJIBIIMMHU  TabapuTaMu, yA0OCTBOM MOHTaKa M SKCILTyaTall|H.
JonyckaroT cMemeHnsl oceii  BaJlioB: yIiIoBble 10 1°, paxuanbhbie — 10 1 MM. MyQThl cTaHIapTH30BaHBI
(I'OCT 20742, Tabn. I1114) B nmuana3zone nuameTpoB BanoB 20...140 MM, momenToB 63...8000 H-M npu
gacrtore Bpamenus 1600...500 mun L,
B peBepcHBHBIX MPUBOMAX W MPUBOJAX, UCTIBHITHIBAIONINX YApHBIE HArpy3KH, CIeIyeT yCTaHABIHBAThH
ynpyeue My@mpl, Cper KOTOPBIX MIMPOKOE PACIPOCTPAHEHHE TTOTYYHIN BTYJIOYHO-TIABIIEBEIE, YIIPYTHE
CO 3BE3704YKOI U My(THI ¢ TOPO-00pa3HON 00OIOUYKOMA.
Ynpyeue esmynouno-nanvyesvie mygpmor (MYBII) ctannapruzosanbl (ITOCT 21424, ta6n. [115) B nuana3one
nuameTpoB BasioB 10...160 MM u MmomeHTOB 63...16000 H-M. My ThI nomycKarOT paanaibHOE CMEIICHHE
oceii BajioB 70 0,5 MM, yriioBoe — He Oostee 1°.
Mygmut ynpyeue co 38e300ukoti umerot Maibie rabaputsl (D = 2,5d) u orpannyeHHbIC KOMITEHCHPYIOIIHAE
CBOICTBa: paananbHOE cMelieHne oceld BanoB 10 0,4 MM, yriaoBoe — 1o 1°30". My sl crangapTH30BaHbBI
('OCT 14084, Ta6n. [116) B mnana3zone quaMeTpoB BajioB 6...48 MM 1 MOMEHTOB 2,5...400 H-m.
Myg@mwr ynpyeue ¢ mopoobpasnoti 000104KkoU CIOCOOHBI KOMIIEHCHUPOBATh 3HAYUTENLHBIE CMEIIEHUS
oceil BaJIOB: paguaibHbIE 10 5 MM, YIJIOBBIE J10 2°. CrangaptuzoBanbsl (I'OCT 20884, Tabn. I117) B
nuana3one auaMetpoB BanoB 14...200 MM u momeHToB 20...25000 H-M. My(hThl UMEIOT OTHOCHUTEIHHO
6ousbinne radbaputsl [D = (4...5)d].

Metoauka nmogdopa CraHaapTHLIX MYdT

Tunopaszmep My(Thl BEIOUPAIOT IO AMAMETPAM COCTUHIEMBIX BaJIOB M BEJIMYMHE PACYETHOTO KPYTSILIETO
MoMeHTa. [Ipr 3TOM 10HKHO COOII0AaThCS YCIIOBHE:

T, = KT<|[T],
rae 7 — KpyTsaumid MoMeHT Ha Baiy, H-m; K — KOappuuueHT TMHaMHUYHOCTH; NpU
Harpy3ke co CpeIHMMHU KoyieOaHUSIMU (KOHBEWEphl JICHTOUHbIE, IJIaCTHUHYAThIE,
BuHTOBbIe) K =1,2...1,5; mpu Harpy3ke cO 3HAYUTEIHHBIMH KOJEOAHUSIMU
(KoHBelepbl CKpeOKOBBIC, KOBIIOBBIE, KopmocMmecutenn) K =1,5...2; [T]-

HOMHUHAJIbHBIN (TpeieIbHbIi) MOMeHT My Thl, H-M (mpunokenue 12 17).

B ycnoBHoe 0603HaueHue cTaHIapTHOW My(THI BXOAAT: HANMEHOBaHHE MY(ThI, 3HAUEHHE TIPEIEITEHOTO
MoMeHTa, H-M, TuaMeTphl MOocaJ0uHbIX OTBEPCTUI, MM, THII U BAPHAHT HUCIIOJTHEHUSL.

IIpumep 0003HaYeHUs EITHON MYy(TEHI, COEUHSIONIEH Ba OIMHAKOBBIX BaJja.
Xapaxtepuctuku:[T] =250 Hm, d=32wmM, Tun 2 (KOHYCHBIH Bai), WCHOJHEHHE |(ITHMHHBIN)
(npunoxennel4):Mydra nennas 250-32-2.1 TOCT 20742-81.

[Ipumep obo3HAUEHUS Takoil e My(TbI, COSAUHSIOMIEH Ba Pa3HBbIX Bajla TUAMETPOM 32, KaKk B MEPBOM
npumepe, 1 auamerpoM 40 tun 1 (MMIMHAPHYECKHiA) UcTioiHeHHne 2 (KopoTkuii):MydTa nennas 250-32-
2.1x40-1.2 TOCT 20742-81. Pa3smepsl M THIBI BajiOB: PEeOyKTOpa ONpeAeisieM IO KOMIIOHOBKE,IJIS
JBUraTeNs JaHbl B IPUIOKEHUH (PUIIOKEHHE 2).
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HPOEKTUPOBAHUE PAMBbI ITPUBOJA

B GonbmmHCTBE CilydaeB Uil pa3MeLIeHHs 3JIEMEHTOB MPUBOAA (AJICKTPOABUTATENS, PEAYyKTOPa, cala3oK U
T.JI.) KICTIONB3YIOT PaMbl CBApHOW KOHCTPYKIMHY. Pama mpuBoAa T0mKHA OBITh JOCTATOYHO MPOYHOM, KECTKOU
¥ IMETh MUHIMAITLHYIO Maccy.

Pa3zmepsl u ¢opMy paMbl ONpenenstoT B X0Je KOMIIOHOBKH MpuBoja. JKEeCTKOCTh paMbl 00eCIeUuMBaIOT
MIPAaBUIIBHBIM BHIOOPOM COOTHOINEHHS BBICOTHI pambl H u mmHBl L. PekomeHnyercs mpuHUMATH
HIL =1:8...1:10. Kak mpaBuio, il M3rOTOBJICHHS PaMbl HCIOJB3YIOT CTaHAAPTHBIA COPTOBOW MPOKAT
(yromnok, mBemtep u T.1.). [Ipu BeIOOpe mpodmiis mpokaTa MpeAroYTeHne OTAAIOT IIBEIUIEPY, TaK KaKk OH
00JIaIaeT AOCTATOYHOM KECTKOCTBIO U yIOOCH AJisl pa3MEIleHUs] KPEeXHbIX NeTaneil. Pasmepsl ceueHuns
HIBEJUIepa ONPEICISIIOT Mo qrHamMeTpy 601ToB s KperuieHns peaykropa K pame (tabu. 9.1, puc. 9.1, nuamerp
otBepctust d > ds + 1) ¢ yuerom cootHomienust HiL.

KoncTpykiust paMbl BO MHOTOM 3aBUCHT OT KOHCTpYKIHH npuBoza (puc. 9.3-9.8). CaMbIMu IPOCTHIMHU 11O
KOHCTPYKIIMH M HawmOollee KECTKMMHU SABIISIOTCS IUIOCKHE pambl. Takas KOHCTPYKIMS TpPUMEHSETCS B
MPUBOJIAX C peMeHHBIMH Tepemadamu (puc. 9.3, 9.5, 9.7).B npuBomax, rae ABUTATENb COCTHHSICTCS C
OBICTPOXOAHBIM BAJIOM PEAYKTOPA C TOMOIILIO My(ThI pa3HOCTH IO BBICOTE PACTIONONKECHUS COCTUHIEMBIX
BAJIOB KOMIICHCHPYIOT CTYIIEHUATOH KOHCTpYyKItrei pamsi (puc. 9.4, 9.6, 9.8).

Js obecriedeHnsi TOYHOCTH COOPKHA HA yCTAHOBOYHBIE TIOBEPXHOCTH paMbl — HaBapUBAIOTCS TUIATHKU W3
JIMCTOBOW cTaly TOMIUHOW 5...6 MM (mo 20 MM it obecriedeHHss COOCHOCTH BaiioB). lloBepxHoCTH
TUIATUKOBOOPa0ATHIBAIOT (hpe3epOBAHUEM.

boisiee TouHbIE METOOMYECKHE PEKOMEHIALMN C IPUIOKEHUAMU ISl PACUETOB
npuBeneHsl B mureparype :Epoxun M.H., Kazannes C.11., MensHukos O.M.

Urnatkun U.1O. KypcoBoe npoekTupoBaHue AeTajield MalluH: yueOHOe mocooue. —
M.: MOCX, 2018. — 164 c.

5. TpeOoBaHus K 0)OPMJICHHIO KYPCOBBIX IIPOEKTOB

5.1 Odopmiaenne TekcroBoro marepuana (I'OCT 7.0.11 —2011)

1. KypcoBoii TpOeKT 0JbKHA OBITh BBIMOJHEHA T[EYAaTHBIM CIIOCOOOM C

UCIIOJIb30BAaHUEM KOMITBIOTEPA U MPUHTEPA HA OJHOM CTOpOoHE Oenol Oymaru
dopmara A 4 (210x297 mm).

2. Ilons: c neBo#t cTopoHsl - 25 MM; ¢ mipaBoii - 10 mMm; B BepxHeit yactu - 20 mm; B
HUKHEHN - 20 M.

3. Tum mpudra: Times New Roman Cyr. llIpudTt ocHOBHOTO TeKcTa: OOBIYHBIN,
pasmep 14 nt. Hpudt 3arosoBKoB pas3enoB (r1aB): MOTYKUPHBINA, pazMmep 16
nt. [pudt 3aronoBKoB moapasaenoB: MOMYKUpPHBIN, pasmep 14 nr. LBet
mpudTa OKEH ObITh YepHBbIM. MEXCHUMBOJIBHBIA MHTEpBaI — OOBIYHBIN.
MexCcTpOUHBI UHTEPBAJ — MOTYTOPHBINA. AO3alHbIi oTcTyn — 1,25 cm.

4. CrpaHullbl IOJKHBI OBITh MPOHYMEpOBaHbI. [1OpsIAKOBBIM HOMEpP CTaBUTCS B
cepeauHe BepxHero nmoJis. [lepBoi crpanulieil cYuTaeTCs TUTYJIBHBIN JIUCT, HO
HOMEp CTpPaHULBI HA HEM HE MpocTaBiseTcsa. Penensus - ctpanuna 2, 3atem 3 u
T.J.

5. I'maBbl UMEIOT CKBO3HYK) HYMepalHUIO B Ipeaenax padoTbl U 0003HAYAIOTCS
apabckumu 1uppamu. B KoHIe 3aroioBka ToYka He craBurcs. Ecnm
3aroJIOBOK COCTOMUT U3 JIBYX IPEIIIOKEHUM, UX pa3acisatoT Toukoi. IlepeHocsl
CJIOB B 3aroJI0BKaX He J0IyCKAITCSH.
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6. Homep mompasnmena (maparpada) BKIIOYaeT HOMEp paszaena (TJIaBel) U
MOPSAAKOBBIA HOMEp IToapassena (maparpada), paaeneHabie Toukou. [Ipumep —
1.1, 1.2uT.n.

7. I'maBbl pabOTHI IO 0OBEMY JTOJKHBI OBITH TPOMOPIIMOHANIbHBIMU. Kaxkas riiaBa
HAYMHAETCS C HOBOM CTpaHUIIbI.

8. B pabore HeoOXomMMO YETKO W JIOTMYHO M3Jaratb CBOM MBICIH, CIEAYET
n3beratb TOBTOPEHUH M OTCTYIUIGHWM OT OCHOBHOM TeMbl. He cnenmyer
3arpoMOkAaTh TEKCT IJIMHHBIMH ONUCATEIbHBIMU MaTEpUATIAMHU.

9. Ha mocnenHed cTpaHuIle KypCOBOIO MMPOSKTA CTAaBIATCS AaTa OKOHYAHUS PaOOThHI
Y MIOJUCH aBTOpA.

10.3akoH4eHHYIO pabOTy CeAyeT NEPETUICCTH B MAIKY.

HamncanHyoo u 0OpMIICHHYIO B COOTBETCTBHH C TPEOOBAaHHUSIMH KYyPCOBYIO
paboty oOyuyaromuiics perucTpupyet Ha kadeape. Cpok pelieH3HpOBaHUS — HE
Ooiiee 7 HEN.

5.2 Ogopmienue ccbl10K (I'OCTP 7.0.5)

[Ipy HamMcaHuM KypcOBOIO TMpPOEKTa HEOOXOJMMO J1aBaTh KpaTKHE
BHYTPUTEKCTOBBIE OuOMMorpaduueckue ccpUlkd. Ecnm pgenaercda ccplUika Ha
UCTOYHHUK B LIEJIOM, TO HEOOXOJUMO IOCJ€ YIIOMUHAHMS aBTOpa WM aBTOPCKOIO
KOJUJIEKTHBA, a TAKXKe I10CJIe IPUBEACHHOMN IIUTAThl padOThI, YKa3aTh B KBAAPAaTHBIX
CKOOKax HOMEp 3TOro MCTOYHUKa B Onbnuorpapuueckom cnucke. Hampumep: 1o
MHeHHio Ban lltpaaneHa, CynecTBYIOT 110 KpalHEH Mepe TpH cllydas, Korjaa
OMOMHIUKAIIUS CTAHOBUTCS He3aMEHUMOM [7].

JlommyckaeTcsi BHyTPUTEKCTOBYIO OMOIMOrpauecKyro CChUIKY 3aKIII04aTh B
KpyTJible CKOOKHM, C YKa3aHHEM AaBTOpPOB M ToJa W3IaHHUS OOBEKTa CCHUIKU.
Hanpuwmep, (Yepaukos, Cokosos 2018).

Ecnu ccbuiky NpUBOJSAT HA KOHKPETHBIN ()parMeHT TeKCTa JOKyMEHTA, B HEH
YKa3bIBalOT MOPSAJKOBBIA HOMEP M CTPaHUIlbl, HA KOTOPBIX IMOMEIIEH OOBEKT
ccoutkd. CBefeHUs pa3feNdioT 3alsToi, 3akKioyas B KBaJpaTHbIE CKOOKH.
Hanpuwmep, [10, c. 81]. Jonyckaercst onpaBgaHHOE COKpaIeHUe HUTaThl. B naHHOM
clly4yae NpONyIIEHHbIE CII0BA 3aMEHSIOTCSI MHOTOTOYHEM.

5.3 Odopmienne mtwcerpanmii (FOCT 2.105-95)

Ha Bce pucyHKu B TEKCTE JOJDKHBI OBITh JaHbI CCBHUIKA. PUCYHKH JOJIKHBI
pacnoyiaratbCsd HEMOCPEACTBEHHO MOCJE TEKCTa, B KOTOPOM OHHM YIMOMHUHAKOTCS
BIIEPBbIC, WJIM Ha CleAyloIed cTpaHuile. PUCYHKH HymepyroTcs apaOCKuMu
nudpamu, npu 3TOM HyMepalus CKBO3Hasl, HO JONMYyCKAaeTCs HyMepoBaTh U B
npeaenax pasnaena (rinasel). B mocnegHeM ciydae, HOMEpP PUCYHKA COCTOUT W3
HOMEpa paszielia U MOPSAKOBOIO HOMEpPA WLIIOCTPAlUMU, Pa3/IeICHHBIX TOYKON
(ranpumep: Pucynok 1.1).

[Toanuch K pUCYHKY pacroiaraercsi mojJ HUM mocepeauHe ctpoku. CioBo
«PucyHok» numercs nmoiaHoCThI0. B 3TOM ciiydae nmoanuch JOJKHA BRITIISIETh TaK:
Pucynox 2 - XXuznennsie Gopmbl pacTeHUM
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Touka B KOHIIE HA3BaHUs HE CTABUTCS.

IIpy ccpulkax Ha WIUIFOCTPALUU CHEAYET MUCATh «... B COOTBETCTBUU C PUC.
2 TIpU CKBO3HOM HyMEpPAlWU U «... B COOTBETCTBUHU C pUC. 1.2)» mpu Hymepauuu B
npeaenax paszaena.

HesaBucuMo oT TOro, Kakas IMpEeACTABICHA WUIIOCTPALUs - B BUJAE CXEMBI,
rpa¢uka, TuarpaMMsl - MOAMNKUCH BCerja JojbkHa ObITh «PucyHok». [loanucu tuna
«Cxewma 1.2», «luarp. 1.5» He omMyCKarOTCA.

Cxewmbl, rpauky, auarpaMMbl (€CIM OHM HE BHECEHBI B IPHJIOKEHUS)
JOJDKHBI pa3MeIaThes cpa3y IOCJE CCBUIKM Ha HUX B TEKCTE KypCOBOI'O IIPOEKTA.
JlomyckaeTcss pasMElICHUE WUIIOCTPALUN 4Yepe3 ONPEICICHHBIA IMPOMEXYTOK
TEKCTa B TOM CJIy4ae, €CJIM pa3MENIEHUE WUIIOCTPAlMU HENOCPEACTBEHHO MOCIIE
CCBUIKM Ha HE€ MPUBEAET K Pa3pbIBY U IIEPEHOCY €€ Ha CIEAYIOIIYI0 CTPaHULLy.

Ecnu B TekcTe TOKYMEHTa HMEETCsl WILTIOCTPALKs, Ha KOTOPO H300paKeHbI
COCTAaBHBIE YacTH H3/ENIHA, TO Ha ATOW WIUIIOCTPALMH JOJIKHBI OBITh YKa3aHBI
HOMEpa MO3UIMN 3THUX COCTAaBHBIX YacTed B Ipeaenax JaHHOW WIUIFOCTPALMH,
KOTOpPBIE  pPACHOJIAralOT B BO3PACTAIOIIEM  MOPSAAKE, 3a HCKIIOYEHUEM
MOBTOPSIOIIMXCS MO3UIMM, a I JIEKTPO- U PATUONIEMEHTOB - NMO3UIIMOHHBIC
0003HAYEHNUs, yCTAHOBJIEHHBIE B CXeMaX JaHHOTO MU3JEIHSL.

HckiroueHre COCTaBIAIOT JJEKTPO- W PAJHOIIEMEHTHI, SBISIOIIAECS
OpraHaMy PETYJIUPOBKU WM HACTPOUKH, JUIsl KOTOPHIX (KpOME HOMEpPA MO3ULIKN)
JOTIOJTHUTENBHO YKa3bIBalOT B IMOJPUCYHOYHOM TEKCTE€ HA3HAYCHUE KaXA0u
pPEryJIMpOBKM UM HACTPOMKHM, MO3MIMOHHOE OOO3HAYeHHWE W HAANNCH Ha
COOTBETCTBYIOILEH IIJIAHKE UJIU TTAHEIH.

JlomyckaeTcsi, npu HEOOXOAMMOCTH, HOMEP, IPUCBOCHHBIA COCTABHON 4acTH
W3JIENINS Ha WIUTFOCTPAlMU, COXPAHATh B IIpeAenax TOKyMEHTa.

JIns cXem pacnojioKEHUs JJIEMEHTOB KOHCTPYKIMH M apXHUTEKTYpPHO-
CTPOUTEIBHBIX YEPTEKEH 3MaHUN (COOPYKEHMI) YKa3bIBalOT MAapKd 3JIEMEHTOB.
[Ipn cchlike B TEKCTE Ha OTHEIbHBIE 3JEMEHTHI JAeTalieidl (OTBEpCTHs, Mas3bl,
KaHaBKHU, OypTHUKM M Jp.) MX O0003HA4YalOT MNPOMUCHBIMU OyKBAMH PYCCKOTrO
andaBuTa.

5.4 O6mme npasuiia npexacrasienus gopmy (I'OCT 2.105-95)

dopmyiibl TOJHKHBEI OBITE 0OpMIIEHBI B penakTope Gopmyn Equation Editor
Y BCTaBJICHBI B IOKYMEHT KaK OOBEKT.

bonpmive, nnuHHBIE U TpOMO3aKHE (HOPMYIBI, KOTOPHIE UMEIOT B COCTaBe
3HaKH CyMMBI, Tpou3BeneHUs, auddepeHINpPOBaHU, HWHTETPUPOBAHUS,
pa3MenaroT Ha OTICNBHBIX CTPOKAaX. JTO KacaeTcs TaKkKe M BCEX HYMEpPyEeMbIX
dopmyi. [Insi SKOHOMHUM MeCTa HECKOJIbKO KOPOTKUX OJHOTHIIHBIX (OpMYI,
OTJEJICHHBIX OT TEKCTa, MOKHO MOJaTh B OJHOW CTPOKE, a HE OJHY MO OJHOIO.
Hebonpimme u HecnoxHble (POpPMyJIbl, KOTOpble HE HMMEIOT CaMOCTOSITEIbHOTO
3HAUYCHUS, BIIMUCHIBAIOT BHYTPU CTPOK TEKCTA.

OObsicHeHUEe 3HAYEHUW CUMBOJIOB U YHUCJIOBBIX KOI(PHHUIIMEHTOB HYKHO
M0/IaBaTh HETIOCPEICTBEHHO 1101 POPMYJION B TOM MOCIEA0BATEILHOCTH, B KOTOPOI
OHM TpUBEAEHHI B Qopmyie. 3HaUYeHHWE KaXIOTO CHMBOJA U YHUCIOBOTO
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K03 uIMeHTa Hy>KHO MOJaBaTh ¢ HOBOM CTpokHU. llepByro CTpoKy oObsICHEHUs
HAYMHAIOT CO CIIOBA «T1e» 0€3 TBOCTOUHS.

VYpaBHenust v GopMyIibl HYy>KHO BBIJEIATH U3 TEKCTA CBOOOIHBIMH CTPOKAMHU.
Beiiie 1 HUKe Kaka0i (OpMyJIbl HY>)KHO OCTaBUTh HE MEHbIIIE OJHOW CBOOOIHOM
cTpoku. Eciin ypaBHeHHE HE BMELIAETCS B OJIHY CTPOKY, €0 CIEAYET NEPEHECTH
MOCJIe 3HaKa PaBEHCTBA (=), UJIM MOCJIE 3HAKOB IUTIOC (+), MUHYC (-), YMHOKEHHE.

HymepoBaTe cneayeT numb Te (GOpMyJibl, Ha KOTOpPHIE €CTh CChLJIKA B
CJIEYIOILIEM TEKCTE.

[TopsnkoBble HOMEpA MOMEYAIOT apaOCKUMU LUppaMHu B KPYIJIBIX CKOOKax
OKOJIO TPABOTo MOJsl CTPAaHULBI 0€3 TOYeK OT QopMyJibl K ee HoMepy. PopMyIibl
JIOJKHBI HYMEpOBaTbCA CKBO3HOM HyMeparmen apaOckumu udpamu, KOTOpHIC
3allMCHIBAIOT Ha ypOBHE (QOpMyJbl crpaBa B Kpyriibix ckoOkax. [lomyckaercs
HyMmepanus GopMyI1 B ipesenax pasaena. B atom ciyyae HoMep pOpMyIbl COCTOUT
U3 HOMEpA pas3fena U MOPSAKOBOTO HoMepa (POpMyJibl, pa3IeieHHBIX TOYKON
(Hanpumep, 4.2). Homep, KOTOpBIif HE BMELIAETCS B CTPOKE C (POPMYJIOi, TIEPEHOCT
HKe Qopmynsl. Homep ¢opmynsl mpu ee NMEepeHECEHUH BMENIAIOT Ha YPOBHE
nocienHen crpoku. Eciam ¢opmyna B3ATa B pamKy, TO HOMEpP Takol (hOpMyJibl
3allMChIBAIOT CHAPYKU PAMKH C IPaBOW CTOPOHBI HANPOTUB OCHOBHOM CTPOKHU
¢dopmyiibl. Homep ¢popMyIibl-IpoOu noAaroT Ha YpOBHE OCHOBHOM FOPU30HTAIBHOM
4EepTOUKU (POPMYIIbI.

Homep rpymnmbl ¢opmyi, pa3MeleHHbIX Ha OTAEIbHBIX CTpPOKax U
00BbEIMHEHHBIX (PUTYPHOU CKOOKOM, MOMEIIaeTcsi cupaBa OT OCTpHs MapaHTe3a,
KOTOPOE HaXOAUTCA B CEpEAMHE TPYyNIbl (OPMYJI U HAPaBIEHO B CTOPOHY HOMEpa.

O611ee npaBuIIo MyHKTYalMu B TEKCTE ¢ (popMysiamMmu Takoe: (hopMyJia BXOAUT
B TIPEIJIOKEHUE KaK €ro paBHOMPaBHBIN d1eMeHT. [loaTomy B koHIe hopMyn 1 B
TEKCTe Tepe] HUMH 3HaKWd TPENHUHAHUS CTaBSAT B COOTBETCTBUH C IpaBUJIAMU
MyHKTYalllH.

JIBoetoune mepen GopMyIol CTaBAT JUIIb B CIyYasiX, MPEAYCMOTPEHHBIX
MpaBWIaMH MMyHKTYyalluu: a) B TEKCTe mepes Gopmytiol oOobiiaroiee ciaoBo; 0)
ATOrO TpeOYEeT MOCTPOEHUE TEKCTA, KOTOPBIM MPEAIIECTBYET (hopMyII€.

3HaKaMH MpEeNnUHAHUA MeXIy popMyJlaMH, KOTOpPbIE YT OJIHA MO OAHOM U
HE OTJI€JICHbI TEKCTOM, MOTYT OBITh 3aIATasi UJIM TOUKa C 3aMITON HEMOCPEACTBEHHO
3a GopMyJIOH K €€ HOMEDY.

Ilpumep: Bnaxxnocts moussl W B % BeIUucIsieTcs 1o GhopmyIie:

W = (ml—mo)xloo’ (4.2)

(mo—m)

e

M1, - Macca BJIIA)KHOM ITOYBBI CO CTAKAHYNUKOM, T

Mg - Macca BBICYLLIEHHOW MOYBBI CO CTAKaHYUKOM, T;

m - Macca CTaKaH4MKa, T.

IIpu ccbuike Ha (Gopmyily B TEKCTE€ €€ HOMEp CTaBST B KPYIJIbIX CKOOKax.

Hanpumep: VI3 hopmynel (4.2) cienyer...
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5.5 Odopmiaenne Tadauu (I7OCT 2.105-95)

Ha Bce TaOnuupl B TEKCT€ MOJDKHBI OBITh CCBHUIKHM. Ta0nuia AoikHA
pacmoJiaraThCsi HETOCPEICTBEHHO ITOCTE TEKCTa, B KOTOPOM OHA YIIOMHHAETCS
BIEPBBIC, WJIA HA CIEAYIOLIEH CTPAHHULIE.

Bce tabauiiel HymepyroTcs (HyMepalusi CKBo3Hasi, JIM0o B Mpejenax pasaena
— B [IOCJIETHEM CJTy4Yae HOMEp TaOIHIIbl COCTOUT U3 HOMEpa paszjieia U MOPsSIKOBOTO
HOMEpa BHYTPH pasjiena, pa3ieieHHbIX Toukol (ranpumep: Tabmuna 1.2). Tabnuisl
KQKJIOTO MPUJIOKEHHUsI 0003HAYAIOT OTACIbHON HyMepaluel apabckumu 1udpamMu
c n1o0aByieHMEM 0003HaUeHUs pUIokeHus (Hanpumep: Ilpunoxenue 2, Tabi. 2).

Ha3Banue Tabauilpl cieayer noMenarb Hajl Tabauien ciesa, 6e3 ab3aiHoro
OTCTyNa B OJIHY CTPOKY C €€ HOMepoM uepe3 Tupe (nanpumep: Tabmuma 3 —
AKKyMYyJISLHS YIJIEpOAa B MPOAYKIIMHU arpoueHo3os 3a 1981-2015 rr.).

[Ipu mepeHoce TaOMUIBI HA CISAYIONIYIO CTPAHHIy HA3BaHHWE IOMEIIAOT
TOJIBKO HaJ MEepBOW YacThio. Ham apyrmmu 4acTsMy TakKe CJieBa IMHUIIYT CIOBO
«IIponomxenuney» mwin «OKOHYaHWE» W YKA3bIBAIOT HOMEp TaONHIBI (HAIIpUMED:
[Iponomkenue Tabnuibl 3).

Tabnuipl, 3aHUMArONIME CTpaHUIy W OoJjiee, OOBIYHO TOMEIIAIOT B
npwioxkenue. Tabmuiy ¢ OOJIBIIMM KOJMYECTBOM CTOJIOIOB JIOMYCKAETCs
pa3Meniath B aTbOOMHOM opueHTaIuu. B Tadiuiie 1omyckaeTcsi HpUMEHSTh pa3Mep
mpudta 12, unrepnan 1,0.

3aroyioBKU CTOJIOIIOB M CTPOK TAOJIUIIBI CIIETYET MUCATh C MPOMUCHON OYKBBI
B €/IMHCTBEHHOM YHCJIC, a MTO3ar0JIOBKU CTOJIOIOB — CO CTPOYHOM OYKBBI, €CJIM OHU
COCTABJISIFOT OJTHO MPEJIOKEHHUE C 3ar0JIOBKOM, UJIH C TIPOIMCHOM OYKBBI, €CJIM OHU
UMEIOT CaMOCTOSITEIbHOE 3HaueHWe. B KOHIlE 3arojloBKOB W TI0/13ar0JIOBKOB
CTOJIOLIOB U CTPOK TOYKH HE CTaBAT.

Pa3nenaTs 3aroioBKM U MOJA3arojIOBKH OOKOBBIX CTOJIOLIOB JHArOHAJILHBIMU
JUHUSMHA HE JOIMyCKaeTCs. 3arojIOBKH CTOJOIOB, KaK MPAaBWIIO, 3alMCBHIBAIOT
napayieIbHO CTPOKaM TaOJMIBI, HO TIPH HEOOXOAMMOCTH JOIYCKACTCS WX
MEePIICHANKYJISIPHOE PACIIOIOKEHNE.

['opusoHTanbHBIE W BEPTUKAIBHBIC JIMHUW, Pa3TPAaHUUUBAIONIAE CTPOKH
TaONHIIBI, JIOMYCKAeTCs HE TMPOBOAUTH, €CIM HMX OTCYTCTBUE HE 3aTPyIHSET
noJyib3oBaHue Tabimieit. Ho 3aronoBok cTon010B U CTPOK TaOIUIIBI JOTHKHBI OBITh
OT/IEJIEHBI JINHUEN OT OCTAJILHON YaCTHA TaOINIIEL.

[Ipu 3amMmcTBOBaHWMM TaOJUI] W3 KaKOro-IMOO WCTOYHHKA, TIOCIIC HEe
opopMIsieTCsI CHOCKa Ha HWCTOYHMK B COOTBETCTBUU C TpeOOBaHUSIMH K
0(OPMIICHHIO CHOCOK.

Ilpumep:
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Tabmuia 3 — AKKyMyJISIus yriaepojaa B IpoAyKIuu arporieHo3os 3a 1981-2019 rr.,
teic. T C'rom !

JlanamadTHO-KITMMaTHYECKas ra ANP BNP NPP
30Ha
1 2 3 4 5
Jlecocrernn 42054 84,52 61,85 146,37
Crenb 150201 221,70 246,72 | 468,42

------------------------------------ -PA3PbIE CIMPAHUYDL --m-e-

[Tpogomxkenue TadauIIbI 3

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

5.6 Odpopmiaenue Oudauorpapuueckoro cnucka (I'OCT 7.1)

IIpumep opopmiieHns: CChLIOK:

KHura y4eOHMKOB M y4eOHBIX OCOOMIt
1. Epoxun M.H., Kazanne C.II. Jleraim MammH: ydyeOHOE mocoOue. —
OI'BOY BO P'AY-MCXA umenu K.A. Tumupsizena, 2018. — 410 c.

OnucaHue HOPMATHBHO-TEXHUYECKUX H TEXHHYECKHUX IOKYMEHTOB

2. 'OCT P 7.0.5-2008 «Cuctema ctanaapToB o uHGOpMaluH,
OMOIMOTEYHOMY U U3JATEIbCKOMY neny. bubnauorpaduueckas ccpuika. OOmue
TpeOOoBaHUA U IIpaBUIIA.

JJIeKTPOHHBIE PecypChl

4, 3amuTra TEpCOHAJIBHBIX JAHHBIX TI0JIB30BATENICH W COTPYIHHKOB
OMOIMOTEKN [ D1eKTpOHHBIHI pecypc]. — Pexum JNOCTYyTaA:
http://www.nbrkomi.ru. — 3armaBue ¢ skpana. — ([lara oopamienus: 14.04.2014).

5.7 Odopmienue rpadpuuecKkux MaTepuajion

I'paduueckass yacTh BBIMOJHSETCS HA OJHOM CTOpOHE Oeyoil uepTERHOU
Oymaru B cootBeTcTBUU ¢ TpeboBanusimu ['OCT 2.301-68 ¢opmara Al (594x841).
B o0ocHOBaHHBIX cily4asX ISl OTAEIBHBIX JIMCTOB JOIYCKAaeTCS MPUMEHEHUE
Ipyrux (opmMaTos.

TpebGoBanus k odopmiieHHIO TpaQUUecKoil YacTH M3JI0KEHBI B CTaH/IapTaX
ECKJI: TOCT 2.302-68* «Macmrabsny; 'OCT 2.303-68* «JIunun»; 'OCT 2.304-
81* «llIpudter», FOCT 2.305-68** «1300pakeHus — BUABI, pa3pe3bl, CEUCHUS» U



54

T. 1. OcHoBHas Haanuch Ha ueprexax BeimodHsercs no ['OCT 2.104-68*.
OdopmieHuss OCHOBHOW HaAmuWcH rpaduueckoil dYacTh BBIMIOJHACTCS B
cootBercTBuM ¢ 'OCT P 21.1101-2013 CITJIC.

Yeprerxku OMKHBI OBITH  O(QOpMIICHBI B TOJHOM COOTBETCTBUU C
rOCy/IlapCTBEHHBIMU  CTaHAapTamMu: «EIWHOM  CHCTEMbl  KOHCTPYKTOPCKOM
nokymentamun»  (ECK); «Cucrembl NpOEKTHONM  JOKYMEHTauuu  JAJis
ctpoutenscTBay (CIIAC (I'OCT 21)) m apyrux HOpMAaTUBHBIX AOKyMeHTOB. Ha
K@KIOM JIMCT€ TOHKMMH JIMHUSIMHM OTMEYAeTCs BHELIHSS paMKa MO pa3Mepy
¢opMaTa nuCTa, IpPUYEM BAOJIb KOPOTKOM CTOPOHBI CJI€Ba OCTABIJIAETCS IIOJIE
IMIMPUHON 25 MM Ui NOJIIMBKYU JUCTAa. B mpaBoM HMXKHEM yIily pacnojiaraercs
OCHOBHAs! TIOJITUCH YCTAaHOBIIEHHOU (popmbl, mpuioxeHue I .

5.8 Odopmienne npusioxenuid (7OCT 2.105-95)

Kaxnoe npunoxxeHue cieayeT HauMHAThb C HOBOWM CTPAHUIIBI C YKa3aHUEM
HaBepXy IMocepenune crpaHullbl cioBa "l[lpunoxenue" u ero 0003HAYEHUS.
[IpunoxxeHue MOHKHO UMETh 3arojOBOK, KOTOPBIM 3alKCHIBAIOT CUMMETPUYHO
OTHOCHUTEJIBHO TEKCTa C MPOMUCHOM OYyKBBI OT/IETHLHON CTPOKOM.

[Ipunoxenuss 0003HA4YaIOT 3arjaBHBIMH OyKBaMU pyccKoro asndaBuTa,
HauuHas ¢ A, 3a UCKJIIOYeHHEM OYyKB E, 3, fl, O, Y, b, bl, b. Jlomyckaercs
MCIIOJB30BaHuE JJIsi 0003HaueHus mOpuiioxeHul apadckux 1mudp. [locne crora
"l[lpunoxenue"  cuemyer OykBa (unum  1udpa), oOo3Hayaromas  €ro
MOCJIEIOBATEIbHOCTb.

[Ipunoxenus, kak npaBuwio, OQOpPMIIIOT Ha Jmctax ¢opmata A4.
Honyckaercst ohopMisiTh npuiiokeHus Ha juctax popmara A3, A2, Al no 'OCT
2.301.

[Ipunoxenus MOMKHBI UMETh OOIIYIO C OCTAJIbHOW YacThlO JOKYMEHTA
CKBO3HYIO HYMEPAILIUIO CTPAHHUII.

5.9 TpeGoBaHus K JMHTBUCTHYECKOMY 0)OPMJIEHUIO KYPCOBOTI'0 NMPOEKTA

KypcoBass paboTel m0oKHa OBITH HamHMCaHa JOTHYECKH TOCIIEI0BATENBHO,
JUTEepaTypPHBIM 3bIKOM. [ToBTOpHOE ymoTpeOIeHne OAHOTO U TOTO K€ CII0Ba, €CIIN
ATO BO3MOXHO, aoryctumo depe3 S0 — 100 cnoB. He qomxHBI ynmoTpedasThest Kak
U3JIUITHE MPOCTPAHHBIC U CIIOKHO MOCTPOEHHBIE MPEJIOKEHUS, TAK U YPE3MEPHO
KpaTKHe JIAKOHWYHBIE (pasbl, ci1abo Mexay co0Oil CBs3aHHBIC, JTOMYCKAIOIIUE
JIBOMHBIC TOJIKOBAHUS U T. II.

[Ipu HamMcaHuu KypCcOBOTO MPOEKTA HE PEKOMEHIYETCS BECTH U3JI0KECHHUE OT
MIEPBOTO JIMIAa SAMHCTBEHHOTO YHCIA: « HAOII0am», « CUUTAIO», «II0 MOEMY
MHEHUIO» u T.J1. KoppekTHee MCHoib30BaTh MECTOMMEHHE «MbI». Jlomyckarorces
000OpOTHI C COXpAHCHHEM IIEPBOTO JIMIIA MHOXECTBEHHOTO YHCJIA, B KOTOPBIX
UCKJTIOYAeTCS MECTOMMEHHUE «MBI», TO €CTh ()pa3bl CTPOSITCS C yIOTPEOJICHHEM CIIOB
«Ha0IOIaeM», «yCTaHABIMBAEM», «HUMeeM». MOXHO HCIIOIb30BaTh BBIPAKCHHUSI
«HA HaIll B3TJIS», 10 HAllleMy MHEHHIOY, OJTHAKO MPEIOYTUTEIbLHEE BBIpAXKaTh Ty
K€ MBICJIb B 0€3IMYHON popme
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[Ipy HanmmcaHuM KypcOBOTO MPOEKTa HEOOXOIMMO IMOJIb30BATHCS SI3BIKOM
HAY4YHOT'O H3JIOKEHMs. 37ieCb MOTYT OBITh HCIIOJB30BaHbl CJIEIYIOIIUE CIOBA U
BBIPAKECHUSA:

JUIS YKa3aHWs Ha IOCIEAOBATEIbHOCTHh PAa3BUTHA MBICIM W BPEMEHHYIO
COOTHECEHHOCT:

npescoe 8ce2o, CHAYANA, 8 NEP8yI0 04epedd,

80 — NEPBLIX, 60 — BMOPLIX U M. O.;

3amem, oanee, 8 3aKaOUeHUe, UMAK, HAKOHeY;

00 cux nop, pauee, 8 NpPeobIOYWUX UCCIEO08AHUAX, 00 HACMOAULE20
8pemen;

8 nocieoHue 200bl, 0eCAMUIeINUsL

AJIs1 COIMOCTABJICHUA U IPOTUBOIIOCTABJICHHA:

00HAKO, 8 MO 8peMsl KaK, meM He MeHee, HO, 6Meche C meM,
KaK..., MaK u...;

C OOHOU CMOPOHDL ..., C OPY2Ol CHOPOHDBL, He MOIbKO..., HO U;
nO CpagHeHuro, 8 omauyue, 8 NPOMUEONOJOHCHOCMb,

AJI1 YKa3aHuA Ha CIICACTBUC, IPUYUMHHOCTD:

maxkum oopazom, ciedo8amenbHo, UMak, 8 Ces3uU ¢ IMUM;
omcrooa ciedyem, NOHSMHO, SICHO,

DMO N0360.JI5em COelampb 6bl600, 3aKNI0YeHUe;
ceuoemenbemayent, 2080pun, 0aent 603MONCHOCHb,

8 pezyibmame;

I AOIMOJITHCHUS U YTOYHCHUAL

NOMUMO 3moc0o, Kpome noco, naxkoice u, Hapﬂc)y C..., e HacmHocmu,
2JIIABHbIM 06p6130]l/l, OCO6€HHO, UMEHHO,

AJI WITIOCTPAlIMU CKa3aHHOTI'O:

Hanpumep, mak,
NPOUNLTIOCIPUPYEM — CKA3AHHOE  CNeOVIOWUM NPUMEPOM, Npugeoem
npumep;

noomeepocoeHueM 6blile CKA3aHHO20 ABIAEMC s,

M1 CCBUIKHM Ha IMPCAbIAYIINC BbICKA3bIBAHWA, MHCHUS, UCCIICAOBAHUA U T.AO.:

ObLIO YCMAHOBIIEHO, PACCMOMPEHO, BbIABIEHO, NPOAHAIUSUPOBAHO;
KaK 2080PUOCH, OMMEUANIOCH, NOOUYEPKUBALOCH,

AHANO2UYHDLU, NOOOOHDILL, UOSHMUYHBII AHAU3, PE3)Ibmam;

no muenuio X, kaxk ommevaem X, coenacho meopuu X;

JUUIS1 BBEJCHUS HOBOW MH(OpMAITUH:

paccmompum credyrouue cyyau, OONOJHUMeNbHble NPUMEPbL,
nepetioem K pacCmMOmMpPeHUro, aHaiu3y, ONUCAHUIO,

ocmanosumcs boniee 0emallbHo Ha...;

CREOVIOUWUM BONPOCOM ABNACNCAL...;

euje 0OOHUM BANCHEUUUM ACNEKMOM U3Y4aeMOoll NpooieMbl AGIAECMCH ...,

AJIS1 BBIPAKCHUA JIOTHYCCKHUX CBSI3EH MCXKAY YaCTAMU BBICKA3bIBAHUSA !

KAdK nokasajl anaius, Kak ObLIO CKA3AHO evluie,
HA OCHOBAHUU NOJIY4YEeHHblX aaHHblx,'
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— npogedeHHOoe UCCNe008aHUe NO380JIslen COeNamsb 8bl800,
—  pe3roMupyst CKa3aHHoe;
— OanbHeluue nepcneKmugbl UCCe008aHUS CEA3AHbI C....

[lucbmeHHass peub TpeOyeT HCIONb30BaHUSA B TEKCTE OOJIBIIOTO YHCIIA
pPa3BEpHYTHIX MPEUIOKEHUH, BKIIOYAIOIIMX  [PUAATOYHBIE  IPEIJIOKECHHUS,
IPUYACTHBIE U JEENPUYACTHBIE 00OPOTHI. B CBA3M € 3TUM yacTo ynoTpeOistoTcs
COCTaBHbIE NTOAYNHUTENIBHBIE COI03bI U KIIHIIIE:

— NOCKOIbKY, 01a200apsi MOMY YUMo, 8 COOMBEMCMEUL C...;
— 8 CBA3U, 8 pe3yibmame;

—  NpU YCrosuu, Ymo, HeCMOmps Ha...,

— Hapsoy c..., 6 meyenue, 8 xooe, o mepe.

Heo6xonumo onpenenuTb OCHOBHBIE MOHATHS 10 TEME UCCIICI0BAHUS, YUTOOBI
WCIIOJB30BaHUE HX B TEKCTE KYpPCOBOTO IMpOEKTa OBLJIO OJHO3HAYHBIM. ITO
O3HAYaeT: TO WJIK UHOE MTOHATHUE, KOTOPOE PA3HBIMU YUEHBIMU MOXET TPAKTOBATHCS
M0-pa3HOMY, JTOJKHO BO BCEM TEKCTE JAHHOW paOOThl OT Hayasla 10 KOHIA UMETh
JMIIb OJJHO, YETKO OINPEAEICHHOE aBTOPOM KYpPCOBOT'O IIPOEKTA 3HAUCHHE.

B KypcoBOM ITPOEKTE JOKHO OBITH COOJIFOIEHO €IMHCTBO CTHIISI M3JI0KEHMUS,
oOecrieueHa opdorpaduyeckas, CHHTAKCUYECKasi U CTHIIMCTUYECKAsi TPAMOTHOCTh B
COOTBETCTBHH C HOPMAMHU COBPEMEHHOI'O PYCCKOIO SI3bIKA.

6. ITopsaAIoOK 3aIUTHI KYPCOBOI'0 MPOEKTA

OTBETCTBEHHOCTh 3a OpTaHM3AIMI0 M TPOBEACHUE 3alIUTHl KypPCOBOTO
IPOEKTa BO3JIaracTcsl Ha 3aBeyroImero kadeapoid u pyKOBOAUTENS BBIOJHEHUS
KypCOBOTO MpOEKTa. 3aBenyromuid kadeapoil GopMHpyeT cocTaB KOMHCCHUU IO
3alIUTe KYPCOBBIX pabOT, YTBEP)KICHHBIM MNPOTOKOJIOM 3acefaHusi Kadeapsl.
PykoBonuTens nHGOpMHUpPYET 00YyUaIOMIUXCS O JHE U MECTE MPOBEACHMS 3allUThI
KypCOBBIX paboT, obecrieunBaeT paboTy KOMUCCHUU HEOOXOAUMBIM 000PYIOBAaHUEM,
IPOBEPSIET COOTBETCTBHE TEM IIPEICTABICHHBIX KYpPCOBBIX pabOT NpUMEpPHON
TEMaTUKE, TOTOBUT K 3aCEJaHHUI0 KOMHMCCHU SK3aMEHAIlMOHHYIO BEAOMOCTb C
BKJIFOUEHUEM B HEE TEM KYypCOBBIX pabOT oOydaroluxcs, AaeT KpaTKyko
uH(pOpPMAIMI0O O MOPSAAKE MPOBEACHUS 3alUThl KypCOBBIX padboT, 00001Iaer
uH(popmanuoo 00 HUTOrax MPOBEACHHUS 3alIUThl KYpCOBBIX pabOT Ha 3acelaHue
Kadephl.

K 3ammre MoryT OBITh MPEACTABICHBI TOJBKO PabOThI, KOTOPHIC MOIYIHUIN
MOJIOKUTENIbHYIO perieH3uto. He 3auréHHas pabota nomkHa OBITH JopaboTaHa B
COOTBETCTBHH C 3aMEUaHHUSIMH PYKOBOJMTENS B YCTAaHOBIICHHBIC CPOKH W CIaHa Ha
IPOBEPKY MOBTOPHO.

3ammTa KypcoBbIX paOOT MPOBOIUTCSA C Hadana IK3aMEHAIIMOHHOW CECCHHU.
3ammTa KypcoBOTO MTPOEKTA BKIIFOYAET:

- KpaTkoe COOOIlEHHE aBTOpa MPOJOJDKUTEIBHOCTbIO 5-7 MHUHYT 00
aKTyalbHOCTH pPAaOOThI, UENsIX, OOBEKTe HCCIENOBAHUS, peE3yibTaTax M
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PECKOMCHOAUAX 10 COBCPHICHCTBOBAHHIO ACATCIBbHOCTH aHaHHBpreMOﬁ
OpraHu3aly B paMKax TCMbI UCCIICTOBAHUS;

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

3amuTa KypcoBOTO IPOEKTa NPOU3BOAMTCS NyOiamuHO (B MPHCYTCTBUH
00yJarommxcsl, 3alTUIIAOMUX PA0OTHI B 3TOT JCHB) WiCHAM KOMHCCHH.

Eciu mpu mpoBepke KypCOBOrO IMPOEKTa HJIM 3alMTE BBIICHUTCS, YTO
oOyuJaroIuiics He SBISETCS €€ aBTOPOM, TO 3alluTa npekpaiaercs. O0ydaromunics
OyneT o0s13aH HamMcaTh KypPCOBYIO pabOTy 1O IPYTOil TEME.

[Tpu oreHKe KypCcOBOTO MPOCKTAa YIUTHIBACTCS:

- CTENIEHb CAMOCTOSTEIILHOCTH BBIIOJTHEHUS PAaOOTHI;

- aKTyaJIbHOCTh ¥ HOBU3HA PaOOTHI;

- CJIOKHOCTD U TITyOWHA pa3paOO0TKH TEMBI,

- 3HAHWE COBPEMEHHBIX TIOJIX0JIOB Ha UCCIIETyEMYIO ITPOOIeMY;

- UCTIOJIb30BaHNE TICPUOMUYCSCKUX H3TaHUN TI0 TEME;

- KauecTBO 0(OPMIICHHS;

- YeTKOCTb M3JIOKEHUS JOKIIaa Ha 3aluTe;

- IPaBWIIBHOCTH OTBETOB HA BOIIPOCHI.

B cooTBeTCTBHY € YCTAaHOBJICHHBIMH ITPAaBUIAMH KYPCOBOM HPOCKT
OLIEHUBAETCS TI0 CIEIYIOMICH MIKae:

- Ha "OTJIMYHO" OlLIEHUBAETCs paboTa, B KOTOPOH KypCOBOW MPOEKT BBHIMOJIHEHA B
COOTBETCTBHUH C YTBEPKICHHBIM TUIAHOM; PACU€Thl, YEPTEKH BHITIOJIHEHBI TOYHO U
BepHO. CTyneHTOM chopMyIHpOBaHbl COOCTBEHHBIC APIYMEHTUPOBAHHBIE BBHIBOIBI
no TeMe KypcoBoro mnpoekrta. CTyAeHT BIaJeeT CIeNHaTIbHON TEPMUHOJIOTHEH;
CTWJIMCTUYECKHE ¥ TpaMMaTU4YeCKUe OIIMOKKM OTCYTCTBYIOT. OdopmieHue
KypCOBOTO TPOEKTAa COOTBETCTBYET TMPEABABISIEMbIM TpeOoBaHusM. [lpm
HallMCaHUW W 3allldTe KYPCOBOTO TMPOEKTAa CTYACHTOM IPOJIEMOHCTPUPOBAH
BBICOKH YPOBEHBb Pa3BUTHs MPO(PECCHOHATBLHBIX KOMIETEHITUH, TEOPETUYECKHUX
3HAHWHM ¥ HATMYUE TPAKTHICCKUX HABBIKOB. YePTEKH BBHIMOTHEHBI B COOTBETCTBUU
¢ 'OCTamu. [Tpu 3ammre KypcoBOTO MPOEKTA CTYICHT OTBEYAET HA BOMPOCHL.

- Ha "Xopomo" oreHuBaeTcs padbora, B Kotopoit KypcoBoii mpoekT
BBIIIOJTHEHA B COOTBETCTBHM C YTBEPXKICHHBIM ILJIAHOM; PACUEThbl, YEPTEKHU
BBITIOJIHEHBI ¢ HETOYHOCTSIMH. MMeroTcs 3amMedanuss K OQOPMIICHUIO KYypPCOBOTO
npoekta. CTyIeHT BiaJeeT CHelUalbHOW TepMmuHOiorved. llpm Hamucanum wu
3allIUTe KYypCOBOI'O MPOEKTa CTYACHTOM IMPOAECMOHCTPUPOBAH CPEIHUM ypOBEHB
pa3BuTUs NMPOGHECCUOHAIBHBIX KOMIIETCHIIUN, HAIMYUE TEOPETUYECKUX 3HAHUU U
JIOCTATOYHBIX MPAKTUYECKUX HABBIKOB. UepTeXH BBHITIOJTHEHBI B COOTBETCTBUU C
['OCTamu. Ilpm 3ammrTe KypcOBOroO IMPOEKTA CTYAEHT BIAAEET MaTEpHalIOM, HO
OTBEYAET HE Ha BCE MOCTABJIECHHBIE BOIIPOCHI.

- Ha "yI0BJIeTBOPUTEJIbHO" OlleHUBaeTCs pabota, B kKotopou Kypcosoii
MPOEKT BBIMOJIHEHA B COOTBETCTBUH C YTBEPKIAECHHBIM IJIAHOM; PACUYEThl, YEPTEKHU
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BBITIOJTHEHHI ¢ omrOkamMu. CTyJIEHTOM HE CIEIaHbl COOCTBEHHBIE BHIBOJIBI IO TEME
KypcoBoro mpoekta. ['pyObie HemocTaTku B OGOPMICHHHU KYypPCOBOTO IPOEKTA;
cimaboe  BIAJEHUE  CHEUUAJbHOM  TEPMHHOJOTMEW;  CTHJIMCTUYECKHE U
rpamMmaTudeckue omuoOku. [Ipym 3ammTe KypcoOBOTO TMPOEKTA, HCIBITHIBAT
3aTpyAHEHUS MPU OTBETAX HA BOMPOCHI.

- Ha ""HeyJ10BJIETBOPHUTEJBLHO" OllcHUBaeTcs pabora, B kotopoit KypcoBoit
MPOEKT BBHIMIOJIHEHA B COOTBETCTBHM C YTBEPKJACHHBIM IUIAHOM; HE PACKPBITO
coJiep KaHue KaXKJI0To BOIPOCa; JOMYCTUI rpy0ee OIMOKM B pacueTax, YepTexKax.
CTyaeHTOM He clieJlaHbl BBIBOJIBI IO TEME KypPCOBOTO MpoekTa. [ pyObie HeocTaTku
B oopMJIEHUH KypcOBOTo mpoekta. Ha 3amure KypcoBOro MpoeKTa CTYAEHT
MOKa3aJl MOBEPXHOCTHBIC 3HAHUSI 10 TEME, HE MPABUIBLHO OTBEYAJI HA BOMPOCHI.

[To wrToram 3ammTBI 3a KYpCOBYIO pabOTy BBICTABISETCS OIICHKA Ha
TUTYJBHBIN JIUCT pabOThl, B AK3aMEHAIMOHHYIO BEIOMOCTb U 3aYETHYIO KHUXKKY
oOyyaromierocs.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIUOHHOE 0O0ecniedeHre KyPCOBOIo
MPoeKTA

7.1 OcHoOBHasI IUTEPATYypPa

1. Epoxun M.H., Kazannes C.II. Jleranmu MamuH: yyeOHOE mocoOue. —
OI'BOY BO PTAY-MCXA umenu K.A. Tumupszena, 2018. — 410 c.
2. Epoxun M.H., Kazanues C.II. Jletanm MammH ©W  OCHOBBI

koHcTpyupoBanus: yueOnuk /M.H. Epoxun, C.I1. Kazannes, A.B. Kapn u ap.; nox
pen. M.H. Epoxuna. — 2-e u3n., nepepab. u gom. — M.:KonocC, 2011. — 512 c.
3. Epoxun M.H. IlombemHo-Tpancnopthbie mamid/ M.H. Epoxun. M.:
KomocC, 2010. — 336 c.
7.2 JlonoJHUTEIbLHAS JIUTEPATYypa

1. Anexcanapos M.IL. I'py3onoabemubie Mammubl/ M.I1. Anexcanapos. — M:.
Bricmas mikona, U3g-8o MI'TY um. H.D. baymana, 2000. — 552 c.

2. IanoB M.H., ®unorenoB B.A. «/leramu mammna» — M.:Bricmas mkosa
2003.

3. ATnac KOHCTPYKIIMI Y3JI0B U JieTanei mamuH: YueoHoe nmocobue / O.I1.
JlemukoB 2-¢ u3., epepad. u gon. — M.:M3narenscteo MI'TY um.H.D. baymana,
2009. - 399 c.

4. Epoxun M.H., Co6ones E.U. [letanmu mammH: 1a00paTOPHBIN MPAKTHKYM.
— M.:®I'bOY BIIO MT'AY, AUT'AA, 2003. - 174 c.

5. 3anbko H.I'., Manasia K.P., Pycak O.H. be3onacHoCTb )XU3HEIEATEIBHOCTH
/ yuebnuk, 17-e uzn. crep. — M:.Jlans, 2017. — 204 c.

7.3. Metoanuyeckue yKasaHusl, peKOMEHIAIUMN U IPYTrue MaTePUAJIbI K 3aHATHAM

1. Urnatkun  WM.JO., T'eomerpuueckue U CWIOBBIE  IMapaMeTpPbl
HUJIMHAPUYECKUX 3y04aThIx nepenayd IIPUBOJOB CTallMOHAPHBIX
CEeJIbCKOXO03UCTBEHHBIX MaiH: Mertoaudeckue pekomenaanun/ N.JO. UrnatkuH,
OI'BOY BO PAY-MCXA umenu K.A. Tumupsizena, 2016. 21 c.
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2. Urnatkurn W.1O., Bbyraes A.M. TexHomorus NpOEKTUPOBAHHS BaJIOB
pPEAyKTOpPOB 0O0IIero Has3Ha4deHus: YdeOHo-meTtoaumdeckoe mocobue / W.IO.
Urnatkun, A.M. byraes. M.: ®I'BHY «Pocundopmarporex», 2017. 25 c.

3. Epoxun M.H., Kazannes C.II. Jleranu mamuH: COOPHUK KOHTPOJBHBIX
TecToB M 3amad. — M.: ®I'bOY BIIO MI'AY, 2014. - 90 c.

7.4. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHUKANMOHHONH CeTH
«/HTEpHEeT», HEOOXOAUMBIX IJISI OCBOCHHS IUCIUILINHBI
YuyeOHo-mMeToanueckuii moprain http://www.elms.timacad.ru (omxpwimoiii docmyn)

8. MeToanueckoe, nporpaMMHoe odecriedeHrue KypcoBoro npoeKkrTa
8.1 Mertoauyeckne YyKa3aHUsi U MeTOAUYECKHE MATEPUAJIBI K KYPCOBBIM
padoram

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

2. Epoxun M.H., Kazannies C.I1. [letann MamuH ¥ OCHOBBI KOHCTPYHUPOBAHUS:
yueonuk /M.H. Epoxun, C.I1. Kazannes, A.B. Kapn u np.; nog pea. M.H.
Epoxuna. — 2-e u3j., nepepad. u gom. — M.:KonocC, 2011. - 512 c.

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

4. Epoxun M.H., Kazannes C.I1. Jleranu MaiiH: cOOpHUK KOHTPOJIbHBIX TECTOB
u 3amad. — M.: ®I'BOY BIIO MI'AY, 2014. - 90 c.

8.2 Ilepeyenb mporpaMMHOro oodecmedeHussi W  HHGPOPMAIUOHHBIX
CIIPABOYHBLIX CHCTeM (IpU HEO0OXOAMMOCTH) /IS BbINOJHEHMS
KYPCOBOI'0 MPOEKTA

[lepeyeHb mporpaMMHOro oOecrnedyeHuss U UHPOPMALMOHHBIX CIPABOYHBIX
CHCTEM, MPUMEHSIEMBIX B Mpoliecce 0O0y4eHUs NUCHUIUIMHBI «JleTanw mamuH u
OCHOBBI KOHCTPYHMPOBAHMS TPHU MPOBEICHUH JICKIIMOHHBIX 3aHATUN MPEICTaBIICH
B Tabsmie 13.

BoinonHenue rpaduueckoil 4acTh KypcOBOTO NPOEKTa BO3MOMKHO IpHU
MOMOIIM  CJIEAyIOIIero mporpaMMmHoro obecrneuenus: Kommac — 3D-V16,
AutoCAD-2018.

IlepeyeHb NPOrpaMMHOro odecrev4eHus

HaumenoBanue

Ne | pasgesia yueOHoii | HammenoBanme Tun ABTO TI'on

n/m| JAUCHMILIAHBI NMporpaMmMsbl | IPOrpamMMbl P pa3padoTku

(MoayJis)

1 Pasnen 4. Ocuosel | Kommac — 3D- O6yuatomas | AckoH 2023
KOHCTPYUPOBAHUS V16

2 Bee pasness: PowerPoint | OGyuarormas | Microsoft 2023
JMCHUILIHHBI



http://www.elms.timacad.ru/
https://ru.wikipedia.org/wiki/Microsoft_PowerPoint

60

Ipuiaoxenue A
ITIpumep odopmMiieHHsI TUTYJIBHOIO JIMCTA KYPCOBOI'0 MPOEKTA

MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EJIEPALIAU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/I)KETHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUNCKHUI1 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

KYPCOBOMU IMPOEKT
Ha TeMY: .
«[TIPOEKTUPOBAHUE ITPUBOJIA K JEHTOYHOMY KOHBEUEPY»

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, GO TIO/IMTUCH
Ouenka

JlaTa 3a1uThI

MockBa, 202_



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 sHepretuku umenu B.I1. ['opskuna

Kadenpa «ComnpoTuBiieHHe MaTEpUaIoOB U JCTAIM MAIlIUH

3AJJAHUE HA KYPCOBOM NPOEKT

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 NpUBOJIa ITHEKOBOM 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 JeTane.
OOmwmit B MpUBOIA.
[TogoGpatk mo crangapTy My Ty HENHYIO, M03. 4.

(mara, MOJITHCH) (vHHIMANE], GaMUITHs)

(mara, MOIITHCH)

« » 201 .
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Ipuioxenue B

IIpuMmepHas popMa pereH3uHM HA KYPCOBO# IPOEKT

PEINEH3 U

Ha KypCOBOM MPOEKT 00y4daronierocs
denepalibHOrO roCyJapCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBLHOTO YUPEKIACHUS
BhICIIEro oOpa3oBaHus «POCCUHCKUN rOCyJapCTBEHHBIN arpapHbId YHUBEPCUTET
— MCXA nmenu K.A. TumupsizeBa»

NuctutyT
Kadenpa «ConpoTUBIECHHE MATEPUAIIOB U JICTAJIA MAIIIWHY
OOyuaronuiics

Kypc
['pymma
Hamnpasnenune
HanpagsnenHocts
VYyeOHas aucuuianHa «Jletanu MalrH 1 OCHOBBI KOHCTPYUPOBAHUS»
Tema KypcoBOro npoexra

ITosxnoTa PACKPLITUA TEMbI:

Odopmiienne:

3aMedyaHus:

KypcoBoif mNpoeKT oOTBe4aeT MPEeAbSIBISIEMbBIM K HeEl TpeOOBaHUSM 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 NOJO00HO rpadaM OCHOBHOM HaANKMCU HA JIUCTAX
yeprexeil. OriaBieHHe pacyeTHO-TIOSCHUTENBHON 3alMCKU. BBEICHUE, Pa3feiibl
pacdeTHOI YacTH, 3aKIII0YCHHIE U CIIMCOK MCIIOJIb30BAHHOM JIUTEPATyphl HAUUHAIOT
¢ HOBOTrO JiucTa. Hymeparus cTpaHuil HAYMHAETCS C TUTYJIBHOTO JINCTa, HO HOMEP
Ha HEM HE CTaBUTCSI.

o 7 B—
l 7
(MM 981801710100
t’:‘? 1 =] [ubod k resmosony P
tn \ [Pomz | 7omos KoHbeuepL Yy 77 8
< T oot (OopasHbIU Yepmex. TERE
N
& Y M3 2p 11-204
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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 mocneayommx JIMCTOB TEKCTOBBIX IOKYMEHTOB, YEPTEXKEN
(cxeM) u cnenupukanui

Paspaborumnku:
Kaszanues C.I1., 1.1.1., npodgeccop
CkopoxosoB JI.M., k.T.H.. nouent

Menbuukos O.M., K.1.1.. aouewt




PEINEH3UA

HA METONYEeCKHE YKA3aHUS K BbINOJHEHUI0 KYPCOBOI'0 NMPOEKTA
b1.0.17 «/leraau MmamuH 1 ocHOBbI KOHcTpyupoBanus» OIIOII BO no cnenuajabHOCTH:
23.05.01 — HazemHBbIe TPAHCHOPTHO-TEXHOJIOTHYECKHE CPEACTBA, CIENHATN3AIMNA:
«TexHu4yeckue cpeacTBa NPUPOI000YCTPOICTBA U 3aAIUMTHI B UPE3BbIYAMHBIX CUTYALUIX)
(xBajupuKaAIUsA BBITYCKHMKA — CIIEIUAJIMCT)

Yenypunoii Exartepunoii JIeOHHIOBHOI, JOKTOPOM TEXHHYECKHX HAyK, JOIEHTOM KadeIpbl
nmkeHepHoi n komnbeloTepHoi rpadpuku GI'EOY BO PI'AY-MCXA umenu K.A. Tumupszena,
kaHauaaroM TtexHudeckux Hayk DPI'BOY BO «Poccuiickuil rocygapcTBEHHBIM arpapHbIii
yHuBepcureT — MCXA umenu K.A. TumupsizeBa», (najiee mo TEKCTY PELIEH3EHT), IIPOBEJCHA
PELCH3UA METOAUYECKMX YKa3aHUN K BBIIOJHEHUIO KypCOBOI'O IIPOEKTa JUCLMILIMHBI «Jleranu
MaluH 1 oCHOBBI KoHCcTpyupoBaHus» OIIOIT BO no cnenmnansnoctu: 23.05.01 — HazemHble
TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBAa, cHenuaau3anmsa: «TexHHMYeckHe CpeacTBa
NPUPOI0OOYCTPOiicTBA ¥ 3alIMTBI B  YPe3BBIYAWHBIX CHTyamusix» (CrelHaiuTer)
pazpabotannoii B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHBIN arpapHsbiii yauepcureT — MCXA
umenn K.A. TumupsizeBa», Ha kKadenpe «CompoTHBICHHE MaTEpPHUAIOB M JCTAINA MALIHH»
(pa3paboT4yMKH — A.T.H., Tpodeccop kadeapsl «CompoTUBIEHUS MATEPUAIIOB U JIeTallell MallH»
Kazanner C.II., k.T.H., goueHt kadenpsl «CONpOTHBICHHE MaTEPUAIIOB M JETAM MAIIuH»
CkopoxoznoB /.M., K.T.H., foueHT Kadeapsl «ConpoTuBIeHNE MAaTEpUAIOB U JETAIM MAallluH»
MenbaukoB O.M.).

PazpaboTunkamu rnpecTaBieH KOMIUIEKT JJOKYMEHTOB, BKJIIOUYAIOIINII:

IepeyeHb KOMIETEHIIMH, KOTOPBIMH JIOJKEH OBJIQJETh CTYAEHT B pE3yJIbTaTeé OCBOCHUS
JUCLUIINHBL,

ONMCAaHUE TIOKa3aTeJel M KpUTEPUEB OLICHWBAHUSA KOMIIETEHLUH, a TaKKe IIKaJl
OLICHUBAHMSI,;

TUIIOBBIE KOHTPOJIbHBIE 3aJaHUsl WM WHbIE MaTepuaibl, HEOOXOIHUMBbIE JUIS OLIEHKH
pE3yJIBTaTOB OCBOCHMSI TUCLUIUINHBI;

METOJIMYECKUE MaTepuaibl, OINpEeACAoNMe NPOUEAYpbl OIEHUBAHUS pPEe3yJIbTaTOB
OCBOEHUS AUCLUILINHBIL.

PaccmoTpeB mpencTaBieHHbIE Ha PpELEH3UI0O MaTepualibl, PELEH3EHT MpuIIen K
CJIEYIOIIMM BBIBOJIAM:

1. Crpyktypa u coxaepxxanue MY s TOATOTOBKM OakamaBpa COOTBETCTBYET
TpeOOBaHUAM, MPEIBABISIEMBIM K CTPYKTYpE, COIepKaHUI0 (POHIOB OlleHOUHBIX cpencTB OITOIT
BO.

A uMeHHO:

1.1 TlepeueHp KOMMIETEHUMH, KOTOPBIMH JOJDKHBI OBJIAJETh CTYACHTBI B PE3YJIbTATE
ocBoeHMs AucuIuIMHbL cooTBeTcTBYeT @I'OC BO.

1.2 Tloka3zarenu ¥ KPUTEPHH OLICHUBAHUS KOMIIETCHIIMH, & TAK)KE€ IIKAJIbI OLIEHUBAHHS
00ecreynBaoT BO3MOKHOCTh IPOBEICHUS BCECTOPOHHEH OIEHKH pe3yJbTaToB OOY4YeHHS,
YPOBHEH CHOPMHUPOBAHHOCTH KOMITETECHIIUM.

1.3 KoHTposibHBIE 3aJaHHsS U UWHBIE MaTepuaibl OLIEHKH PpEe3yJbTaTOB OCBOEHUS
JUCIUIUIMHBI ~ pa3palOTaHbl Ha OCHOBE TMPUHIUIIOB  OICHUBAHHS:  ONPEIEIEHHOCTH,
OJTHO3HAYHOCTH, HAA&KHOCTH; COOTBETCTBYET TpPEOOBAaHUSAM K COCTaBy U B3aUMOCBS3U
OILICHOYHBIX CPECTB, MOJIHOTE MO KOJINYECTBEHHOMY COCTaBY OLIEHOYHBIX CPEJICTB U MO3BOJISIOT
00BEKTHBHO OLIEHUTH PE3yJIbTaThl 00yUYeHHUs, YPOBHU C(POPMUPOBAHHOCTH KOMIIETEHIIUH.

1.4 Meronnyeckue MaTepHalbl coepkaT YETKO chOpMyIHpOBaHHbIE PEKOMEHIALUN 110
IPOBEICHUIO  TPOLEAYphl  OLEHUBAaHMUA  pE3yJbTaToB  0O0ydeHHus, CHOPMHPOBAHHOCTHU
KOMIIETECHITNH.

2. Hampasnennoctse OMJ] «Jletanmu MamimH ¥ OCHOBBI  KOHCTPYHPOBAHHSD)
cootBerctByeT mensiMm OIIOII BO mo cmemmanbrOocTH: 23.05.01 — HazemHsble TpaHCTOPTHO-



TEXHOJIOTUYECKUE CPEACTBa, criennanu3anus: « TexHuueckue cpecTBa npupoa0o0ycTpoicTBa 1
3alMUTBl B YPE3BbIUAWHBIX CHUTYaLUSIX» npodecCHOHaNbHBIM ~ CTaHIApPTaM  Oyayluei
npo¢eCCHOHATBLHOMN IeATEIFHOCTH CTYIEHTA.

O6BEM MY cooTBeTcTBYET y4eOHOMY IIaHY TTOATOTOBKH.

4. Tlo xauectBy MY B mnenom o0ecrneynBalOT OOBEKTUBHOCTH M JIOCTOBEPHOCTH
PE3yJIbTATOB MPHU MPOBEACHUH OLICHUBAHUS C Pa3IMYHBIMU LIETSIMHU.

Takum oOpa3om, CTpyKTypa, coaep)kaHUE, HANMpPaBICHHOCTb, 00BEM M KadecTBO MY
«/JleTanu MamuH U OCHOBBI KOHCTPYHPOBAHUS» Ul MOATOTOBKHM OakalaBpOB 10 HApPaBICHUIO
cneunanpHocTy:  23.05.01 —  HazeMHble  TpaHCHOPTHO-TEXHOJOTUYECKHE  CPEJICTBA,
cnenuanuzanus: «TexHuuyeckue cpencTsa MpUPOI000YCTPOMCTBA U 3aAIMTHI B UPE3BbIYAMHBIX
CUTYaIHsIX», pa3pab0TaHHON aBTOPAMU OTBEYAIOT MPEIbSBIAEMBIM TPEOOBAHHSIM.

OBILIUE BbIBObI

Ha ocHoBaHnM npoBeaeHHON PELIEH3UH MOYKHO CEJIAaTh 3aKJIFOUYEHHUE, YTO METOANYECKUE
yKa3aHUs MO BBHINOJHEHUIO KYpCOBOTO MPOEKTa MO AUCIUIUIMHE «JleTaqu MalivMH U OCHOBBI
KOHCTPYUPOBaHUS» Ui MOJArOTOBKM OakanaBpoB 1o crneruanbHocTu: 23.05.01 — Hazemusie
TPAHCIIOPTHO-TEXHOJIOTUYECKUE  CPEACTBa,  creuuanu3amnus:  «TeXHHYecKue  CpelcTBa
IPUPOI000YCTPOICTBA M 3AIIUTHl B UPE3BBIUANHHBIX CUTyalMsIX», pazpaboTaHHas JOKTOPOM
TEXHUYECKUX Hayk, npodeccopom kadenpsl «CONpOTHBICHUS MATEpUATIOB M JI€Tajeil MalluH
Kazannespim C.II., kaHIugaTOM TEXHMYECKHUX HAyK, JAOIeHTOM Kadenpsl «CompoTHBIECHHE
MarepuasioB W jaeranu MamuH» CkopoxonoBeiM J[.M. M KaHIUZATOM TEXHUYECKHX HaYK,
nouieHToM Kadeapsl «ConpoTHBICHHE MaTepuaioB W AeTand MamuH» MenbHUKOBeIM O.M.
cootBetrcTBYyeT TpeboBanusM ®I'OC BO, coBpemeHHBIM TpeOOBaHUSIM SKOHOMUKH, PhIHKA TPY/a
M TO3BOJUT Tpu e€ peanusaludd YCIEHNHO o0ecrneduTh (HOPMHUPOBAHHE 3asgBICHHBIX
KOMIIETEHIIUH.

Penensent: Yenypuna E.JI., 1OKTOp TeXHMUECKHMX HaAyK, JOLEHT Kadeapbl HHXEHEPHOW Hu
komnbtotepHoil rpapuku ®I'bOY BO «Poccuiickuil rocy1apcTBeHHBIN arpapHbIi
yausepcureT — MCXA nmenu K. A. Tumupszesa»
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