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BBEJIEHHUE

Hacrosmue meTonuueckne yka3aHus MpeAHa3HAYCHBI U 00yJaronuxcs
0ouHOl (opMbI OOy4eHHs B KadeCTBE pEIVIAMEHTHPYIOIIETO0 MaTrephaiga IIo
BBIIIOJHEHUIO U PEAOCTABICHUIO KypCOBOTO NIPOEKTA mo moxymo [IM. 02.
IIpoekTpoBaHNe THAPABINYECKUX ¢ ITHEBMATHYECKUX IPHBOAOB M3ZICIIHH,
MJK.02.01 OObeMHbIe TUIPABINYECKUE u ITIHEBMaTUYECKUE
MIPUBOJIBI, THIPOIHEBMOaBTOMaTKa sl cnenuanbioctu 15.02.03 «TexHuueckas
SKCILTyaTalus THIPABINYECKUX MallluH, THJPOIIPUBOJIOB u
THJPOITHEBMOABTOMATHUKIY

BeimosiHeHHe KypcOBOI'O TPOEKTa PaccMaTpUBAETCsl Kak BHJ y4eOHOU
JEATENILHOCTH 10 TMPO(ECCHOHATBHOMY MOAYJIO NPO(EeCCHOHATLHOTO yueOHOTro
LIUKJIA ¥ peaTu3yeTcsl B IIPEeIax BPEMEHH, OTBEICHHOTO Ha €r0 H3yUCHHE.

Brimonuenue oOydJarormmmcst KypCOBOTO MIPOEKTa 1o
IpoQeCCHOHATEHOMY MOJIYITIO TIPOBOJUTCS € ENBIO:

- CHCTEeMAaTH3alul W 3aKpETJICHUS IOJIyYCHHBIX TEOPETHYECKUX
3HAHMH ¥ TPAKTHUECKUX YMEHHH 10 CHENUAJbHBIM  JUCHUIUIMHAM U1
MEXAUCIMIUINHAPHBIM KypcaM;

- yrIIyOlIeHUs TEOPETHYECKUX 3HAHUI B COOTBETCTBHU C 33JaHHOM
TEMOM;

- (opMHPOBaHUs yMEHHUH TPUMEHSITh TEOPETUUYECKUE 3HAHHUS TPH
pEIIeHNH TOCTAaBJICHHBIX 3a7a4, HCIONb30BaTh CIPABOYHYIO, HOPMATUBHYIO H
HAayYHO-TEXHHYECKYI0  jureparypy  (dopmupoBaHue  NpodecCHOHATBHBIX
KOMITETCHITHI );

- (dopMupoBaHue OOMMX M NPOGECCHOHATBHBIX KOMIETCHINH —

pa3BUTHC TBOp‘IeCKOﬁ HWHHUIIMATUBBI, JAUCHUIIJIMHUPOBAHHOCTH,
HeHeyc’[‘peMJ’IéHHOCTI/I, AKKYPATHOCTH, CAMOCTOSATCIBHOCTH, OTBCTCTBCHHOCTU U
OpPTraHU30BAHHOCTH;

- MTOJITOTOBKA K TOCYJapCTBEHHOM UTOTOBOM aTrectanuu (['MA).



1 O01Me moI0KeHus

B coorBerctBum ¢ paboueit mporpammoii IIM. 02. IIpoextupoBaHue
THIPaBIMYECKUX W MHEBMaTHYeCKUX npuBonoB m3nenuit, MJIK.02.01 O6bpemHBIC
THApPAaBIMYECKHE W  IHEBMATHYECKHE  IIPHBOABI, THAPOINHEBMOABTOMATHKA,
MIPEAYCMOTPEHO BBITIOJIHEHNE KYPCOBOTO IPOEKTA.

KypcoBoli mnpoekT sBiseTcs OJHMM U3 OCHOBHBIX BHIOB Y4eOHOI
JEeATeILHOCTH U OPMON KOHTPOJIS yueOHOI paboThl 00yJYaronuxcs.

[TpoOKUTENEHOCT  BBIIOJNIHEHUST KypcoBoro mpoekra— 40 wacos.
KypcoBoli IpoeKT ocCyIIecTBIsIeTCS Ha 3aKJIIOUUTEIBHOM JTalle HU3y4YCeHUs
npodeCcCHOHANBLHOTO MOAYJIS, B X01e KoToporo ¢opmupyrores ymenus, [IK u OK
IIPU pEleHUHU 3a]iayu, CBA3aHHBIX CO C(epoil MpodecCHOHaIbHONW AEATeIbHOCTH
OyIyIIMX CHENHAINCTOB.

KypcoBoii NmpoeKT BBINONHAETCS IOCIE M3YYEHHS TEOPETHUECKOH YacTH
MJIK.02.01 OOBEMHEBIE TUAPABINYECKUE " MHEBMATHUYECKHE
TIPUBO/IBI, THAPOITHEBMOABTOMATHKA.

B pesynbraTe BHIOIHEHHS KypCOBOTO NPOEKTa, BbI Oyznere yMeTs:

- MIPOEKTUPOBATH TMPABINYECKIE M THEBMATHIECKUE CHCTEMBI U TPHBO/IBI

T10 33/IaHHBIM YCIIOBUSIM;

- MIPOEKTUPOBATH CUCTEMBI yIIPABJICHUS;
- BBINIOJHATH TPUHIMITHAIBHBIE THIPABINYECKHE CXEMBI COTJIACHO

TpeboBaHuit ['ocy1apcTBEHHBIX CTaHIAPTOB;

- OIUCHIBATH pabOTy NPUBOAA M CUCTEMBI YIIPABICHUS 110 [IUKITY;
- IIHCATh CXEMBI TOTOKOB paboyero Tesa Mo 3JeMEeHTaM LKA paboTh

TIPUBOAA;

- COCTaBISATH (QYHKIIMOHAIBHYIO INKIIOTPaMMY;
- pacCUMTHIBATH MAPaMETPhl I'HAPABINYECKUX U ITHEBMATHUECKUX MAIINH;
- MIPOM3BOIUTD PACUET THAPABINUECKHUX MOTEPh, SHEPIETHUCCKUN 1

TETUIOBOH pacyer;

- BBIOMPATh TUIPOJIBUTATEIH, THIPOMALIMHBI, THIPOANIapaTypy,

KOH/IMITMOHEPHI pabovero Tena ¥ BCIIOMOTaTeNIbHBIE YCTPOCcTBa

¢ TpeOyeMbIMU TEXHUUECKHMH XapaKTEePUCTUKAMM;

- M0JIb30BaThes ['0Cy1apCTBEHHBIME CTaHAapTaMu MPH BIOOPE CTaHIAPTHBIX

H3JICIIHIL,

- HCIIOJIb30BaTh COBPEMEHHbBIE PHUKJIIAIHBIE IPOTPAMMBI ISl BBINTOJTHEHHUS

MIPUHINIHATEHBIX THAPABIMYECKHX CXEM;

ConepxaHue  KypcOBOTO  IPOEKTUPOBAHUS ~ OPHUEHTUPOBAHO  Ha
(dhopMupoBaHUE OOIIUX KOMITCTCHIIUN:

OK 1. BroiOuparp cnocoObl pemeHns 3aaad4  MpoQeccHOHATbHON
JeATeIbHOCTH TPUMEHUTEIIBHO K PA3IMYHBIM KOHTEKCTaM.

OK 2. Hcmonb30BaTh COBpEMEHHBIE CpEJCTBAa IIOHMCKAa, aHanmu3a H



UHTEpIpeTanuy nHGopManuu 1 MHPOPMAIIOHHBIE TEXHOJIOTUU JIJISl BBINONHEHHUS
3ana4 npoeCCHOHAIBHOM ASSITEIbHOCTH.

OK 3. [lraHMpOBaTh M pearn30BBIBATH COOCTBEHHOE NMPO(EeCCHOHATHLHOE
W JUYHOCTHOE  Pa3BUTHE,  MNPEANPUHUMATENBCKYIO  JEATEIbHOCTh B
npodeccHoHaNbHOHN cdepe, NCTIOIb30BaTh 3HAHUS 110 (PUHAHCOBOM IPAMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX CUTYaIHSX.

OK 9. TIlome3oBarbcst  TMpo(ecCCHOHANBHOM  JOKYMEHTauued  Ha
rOCYAapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

U oBnagenuto npodeccHoHaAIBHBIMI KOMIICTEH LISIMH:

[IK 2.1. YyacTBOBath B IIPOEKTHPOBAHUU THPABINYECKUX u
ITHEBMaTHYECKUX  MPUBOJIOB 11O 3aJaHHBIM  YCJIOBHSM W  pa3pabaTbBaTh
MIPUHONIHAIEHBIC CXEMBI.

[IK 2.2. Mcnionp30BaTh MpPHKIAIHBIE TNPOTPaMMbl HpH  O(OPMIICHUH
KOHCTPYKTOPCKOH 1 TEXHOJIOTMIECKOH TOKYMEHTAINH.

KypcoBoit mpoekr (pabora) mo aucnuruimHe (TpodeccHOHATEHOMY
MO/JIYJIIO) BBINIOJIHSETCS B CPOKH, ONpeAeéHHbIe paOOuUM Y4EeOHBIM ILITAHOM IO
porpaMme HOArOTOBKE CHENHUATUCTOB CPEIHETO 3BEHA.

IIporecc BBIMOTHEHUS KYPCOBBIX MPOEKTOB (padoT) BKIIIOYAET CIIeNyIOIINe
STaIbI:

1 M3ydeHune HaCTOSAIINUX METOJUYECKUX yKa3aHUH.

2 Br10op TeMbI 1 €€ COTIIaCOBAHUE C PYKOBOIUTEIICM.

3 dopmynupoBKa LETN U COCTABIICHHE TIJIaHa.

4 Tlonbop, U3y4eHre 1 aHaJIN3 COJCP)KaHNsI HCTOYHHUKOB

5 Coop u 00001IeHNEe MaTepuaoB, MIPOBEICHUE MCCICAOBAaHNN U aHAIIH3
Pe3yNIBTaTOB MPAKTHYECKOH (SKCIIEPUMEHTAILHOM) 4acTh paboTHI.

7 Pa3paboTka mTpakTH4eCKOW YacTH, (OPMYJHPOBKA BBIBOJOB H
peKoMeHAaLni.

8 OdopmiieHne CIMCKa TUTEPATYPHI.

9 IlonroToBKa K 3aIIMTE M 3aIIMTa KypCOBOTO MPOEKTa (paboThI).

Kontpons 3a  BemomHeHweM  pazzmenoB  KII  ocymectBusercs
NpernoiaBareieM-KOHCYIbTaHTOM, 3aBEIYIOLINM OTAEICHHUSL.

IIpumMepHas TeMaTHKa KypcOBOTO MPOEKTA:

IIpoexTupoBaHue ruApoNpHUBOAA NEPEMEICHHS XOIOAUIbHIKA
IIpoexTupoBaHue ruAponpUBOAA NEPEMELCHHS TENEKKH TPOMKOBILIA
IIpoexTupoBanue ruApoONpUBOA NOJBUKHBIX POIUKOB
IIpoexTupoBanue ruApONpPUBOAA TSIHYIIEH KIETH

IIpoexTpoBaHue IUAPONPUBOAA MEXAHU3MA [IEPEMEILECHUS TENEKKU
IIPOMKOBIIIA

6. IIpoexTrpoBaHue ruApoONpPrUBOAA MEXaHU3MA TSHYLIETO POJIMKA

agrwbdE



7.

[IpoexTupoBaHue THAPONIPHUBOAA YCTPOHCTBA IEPEMELICHNUS IMINHIPOB

TEJICKKU TSI IPOMKOBIIIA

8.

[IpoexTnpoBaHue THAPONPUBOAA YCTPOHCTBA YIPABICHHUS CTOIIOPA

TIPOMBIIINIEHHOT'O CTAJICKOBIIIA

9.

10.
11.
12.
13.
14,

[IpoexTnpoBaHue THAPONPUBOAA TIEPEMEILCHNUS TEJIE)KKH CTATBKOBIIA
[IpoexTnpoBaHue THAPONPUBOAA IOABEMA 3aTOTOBKA

IIpoexTupoBaHue ruAPONPHUBOIA YCTPOICTBA yIIpaBICHHs CTONIOpa
IIpoexTupoBaHue rUAPONPUBOAA ABUKEHUS OTIOPHOTO POJIMKA
IIpoexTupoBaHue ruAPONPUBOAA MEXAaHH3MOB YTJI€3arpy30UHON MaIIHHEI
IIpoexTupoBaHye rUAPONPUBOAA ABUKEHHS YCTPOICTBA yIIpaBlIeHHs

CTOIIOPOM TEJICIKKHU

15.

IIpoexTupoBaHue ruApPONpPUBOIA YCTPOUCTBA YIPABICHUS CTOIIOPOM

TCJIC)KKH IMPOMKOBIIIA

16.

[IpoexTnpoBanue THAPONPUBOAA YCTPONHCTBA YIPABICHHS CTOIIOPOM

TCJIC)KKH IMPOMKOBIIIA

17.

HpOCKTI/IpOBaHI/Ie TUAPONIPUBOAA TOAbEMA 3aTPABKHU



2. CTpyKTypa KypcOBOro NnpeKTa

CTpyKTypa KypcoBOTo npoekTa (paboThl) BKIIFOUALT:
- TeKCTOBBIHN JokyMeHT (T/1) B BUIe TOSCHUTENBHOM 3aIIUCKH;
- TpaduUecKuii MaTepuall.

PacuérHO-TIOSICHUTEIbHAS 3alCKa [ODKHA COJEepXKaTh HEOOXOIMMBIC
TEXHUYECKHE PacyeThl, ONMCAaHUE PadOThl MAIlIMHBI, XapaKTEPUCTUKY YCTPOHUCTBA
u pabOTy MEXaHM3MOB THJAPONPHBOJA METaJUTyprHUecKOro arperara, IpaBuiIa
TEXHUYECKOH SKCIUTyaTallul IMAPOIpUBOa, opranuzanuo TOuP runponpusona,
OXpaHy Tpyna.

-O0BEM nosICHUMENbHOU 3aNUCKU KyPCOBOTO MPOEKTa JIOJDKEH OBITh HE

MeHee 50 — 60 cTpaHUI] Ie4aTHOTO TeKCTa.

-O0béM epagpuueckoii vacmu — npa nucrta Gopmara Al.

JleMOHCTpalMOHHbIE JHCTHI B BHAE CXeM, rpadukoB, QoTorpadui,
yepTexel SABIA0TCA dneMeHTaMu T/ U cayXaT Ui HarIsgHOTO NPEACTaBIICHUS
Marepurana paboTsl IPH ee MyOIMIHOM 3aIuTe.

3 Tpeb6oBanus K 0popMJIEHHIO MOSICHUTEJIbHOM 3aIMCKU

IlosicHuTenpHas 3alUCKa SIBIETCS HEOTHEMIIEMOH YacCThlO IIPOEKTa
(paboThI) U MPEACTABIIACTCSI BMECTE C TpaQUUISCKOi YaCThIO.

ITosicHuTenpHAsA 3aMUCKa KypCOBOTO MIPOEKTAa BKIIFOYALT:

- BBEJICHHE, B KOTOPOM PACKpHIBACTCS aKTyaJbHOCTh M 3HAYCHUE TEMBI,
(bopMupyeTcst elb BBINOIHEHUs] KyPCOBOTO TIPOEKTa;

- HCXOJHBIEC JaHHBIC JJIS BBITOIHEHUS KyPCOBOTO MPOEKTa

- pa3gensl KypcoBOTO MpoeKTa (padoThl):

1.1 Kparkuil aHanu3 TEXHOJOTMYECKOrOo TMpoLecca U OCHOBHOIO
MEXaHUIeCKOTo 000pyIOBaHUS

1.2 YerpoiicTBo 1 paboTa MamIMHBI (MEXaHU3Ma) H €T0  THIPOIPUBO/IA;

1.3 AHanu3 cymecTBYOUIMX KOHCTPYKLUHT;

1.4 TIpaBuia TeXHHYECKOH SKCILTyaTalluy THIPOIIPUBOIA.

2. CrenmabHas 9acTh:

2.1 Bpi0Op HCXOJAHBIX JaHHBIX W OOOCHOBaHHWE MPUHINWIHAILHON
TUAPABIMYECKON CXEMBI;

2.2 Be16op pabodeii )KUJAKOCTH;

2.3 Br16op Hacoca,

2.4 OmpeneneHrie OCHOBHBIX TapaMETPOB THIPOIBUTATENS;

2.5 Pacuet ruipoBUrarTessi Ha poYyHOCTh;

2.6 Be1O0Op ruapaBIMyYecKOi anmnapaTypsl;

2.7 Beibop ¢punbTpos;

2.8 I'mppaBnuyeckuii pacuer TpyOOIIpoBoaa;

2.9 Pacuer noreph AaBIEHUS B THAPOCUCTEME;
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2.10 IIpoBepouHbIii pacyeT rUAPONPUBOLA;

2.11 Onpenenenne momuocta u KIT/[ ruaponpusosa.

3. Opraaunzaius Mponu3BOICTBA

3.1 Kpatkoe ommcanne opranmanuu TOuP B mexe;

3.2 TexHOMOTHS MIPOBEACHUS KAITUTATHHOTO PEMOHTA;

3.3 MeponpusTHst 0 HOBBIICHHUIO HAJEKHOCTH 000pyIOBaHNS;

3.4 Cxema 1 KapTa CMa3bIBaHUS.

4. OxpaHa Tpyza.

4.1 MeponpusTusi 1o TeXHUKE 0€30MaCHOCTH U MPOTHBOIIOKapHast
3aIUTa B LIEXE;

4.2 OxpaHa OKpy>Karollei cpe/ipl B YCIOBUSX LIeXa.

3axIro4eHue

- IEpEUCHb UCIIOIb3YEMbIX HCTOYHHKOB;

- IPWJIOKCHUS.

OdopmieHre MOSCHUTENBHOM 3aIMCKU TOIDKHO CTPOTO COOTBETCTBOBATH
—  CMK-O-CMI'TY-42-09 KypcoBas paboTa (IIpOCKT): CTPYKTYpa,
coziepKaHue, OOIINe IPaBHIIA BEIIIOTHEHUS U 0QOPMIICHHS;
— CMK-O-K-PU-70-20 OOmme TpeOoBaHMS K CTPYKType U
0OpPMIICHHIO KypCOBO#l pabOThI (IIPOEKTa).

TUTYJbHBIA JIMCT u JIMCT 3AJAHME s3anonmsiorcs B
COOTBETCTBUH ¢ ipuMepoM, npuBeaeHHbIM B [[OCT.

COJEPXKAHUE
B coneprkannu ykasbIBaeTCs MOJTHAS CTPYKTypa KypCOBOTO IIPOEKTa, C
COOTBETCTBYIOIIEH HyMepaIiel CTpaHHII.

BBEJIEHUE

Bo BBemeHmM yKa3plBalOT 1€k paboThl, 007acTh IPUMEHEHHUS
pa3paboTku, ee Hay4dHOoe, TEXHHYEeCKOe M  MPAaKTHYECKOe 3HaAueHHeE,
9KOHOMHYECKYIO I1eJIeCO00Pa3HOCTb.

Bo BBenenuu cienyer:

- PaCKpbBITh aKTYaJIbHOCTDH TEMBI,

- OXapaKkTepu30BaTh MPOOIEeMy, K KOTOPOH OTHOCHTCS Te€Ma, WU3JIOKUTh
HCTOPHIO BOIIPOCA, 1aTh OLIEHKY COBPEMEHHOMY COCTOSIHUIO TEOPHUU U NMPAKTHUKH,
MIPUBECTH XapaKTEPUCTHKY 0a30BOM oTpaciu (II0A0TPACIIN) MTPOMBIIUICHHOCTH;

- chopMyITUPOBATH 33a4H IT0 TeMe pabOoTEHI;

- TEpPEeYUCIUTh METOIbl M CPEICTBA, C IOMOINBI0 KOTOPBIX OyIyT
pelaThes MOCTaBJICHHBIE 3a/1a4K;



- KPaTKO H3JIOXKHUTH OXHAAEMBIC PE3yJIbTATbl, B TOM YHCIE TEXHHUKO-
SKOHOMHYECKYIO IeIeCO00Pa3HOCTh pa3padOTKU JaHHON TEMBI.

OBIIAA YACTDH

OO6mrast 9acTe MpopadaTHIBACTCsA B COOTBETCTBUH C 3a/JaHUEM, BBITaHHBIM
PYKOBOIUTENEM TIPH COCTABICHWU MOAPOOHOTO IUIaHA, B KOTOPOM YKAa3bIBACTCS
MIOJHBIA TIepedeHb BCEX BOIIPOCOB, IIOUICKAIINX PACCMOTPEHHIO B KYpCOBOM
MIPOEKTE.

KpaTkmii aHaiuM3 TeXHOJIOTHYECKOro Tmpomecca M OCHOBHOIO
MexXaHH4eckoro odopynopanus nexa ITAO «MMK»

Orta 4YacTh MOSCHHUTENIBFHOM 3alHMCKU JOJDKHA COJEpXKATh OIUCaHHE
TEXHOJIOTMUECKOTO IpOllecca, Ha3HAYCHHWE W MPUMEHEHHE  MEXaHHYECKOTo
000pyIOBaHUS B 3aBHCHMOCTH OT TEXHOJIOTHYECKOTO MpoIiecca.

OnucaHue mexHon02u4ecKo2o npoyecca

Ora YacTh TOSCHHUTENBHOW 3allMCKH JOJDKHA CONEpXKaTh MOApoOHOe
ONHCAHKE TEXHOJOTHUYECKOTO MPOoIlecca MPOTEKAIOIIETO B IIEXe, B 3aBHCUMOCTH OT
€Tr0 Ha3HAYCHUS, XapaKTePUCTHKY 000PYIOBAHHUS.

YcrpoiicTBo U padoTa MALIMHBI M €r0 THAPONPUBOAA

Orta 4YacTh MOSCHHUTENIBFHON 3almMCKW JOJDKHA COJEpKaTh OINUCaHHE
Ha3HA4YeHUsI, yCTPONCTBA M IPUHLIUIIA PaOOThI MEXaHU3MA.

AHaJIN3 CylecTBYIOIMNX KOHCTPYKIMit

Orta 4YacTh MOSCHHUTENIFHON 3amKMCKW JOJDKHA COJep)KaTh OIHCaHHE
NPUMEHEHHs] THAPOIPHUBOJA B METAIYPrHYecKOM O0O0OpYJOBaHUH, aHAIU3
THIPOIPUBOJIOB  NMPHMEHSAEMBIX B JTOMEHHBIX IeXaX, B 000pyIOBaHUH
CTaJICTUIABIIIHOTO IIPOU3BOJICTBA, B OOOPYIOBAaHHM MPOKATHBIX I[EXOB, WX
MIperMyIIecTBa U HEAOCTATKH.

IIpaBu/ia TeXHNYECKOH IKCIIyaTALIMU THAPONIPUBOAA

Ora dYacTh TIOSCHHUTENBHOW 3allUCKH JOJDKHA COJNEpPXKATh OIMCAaHUE
OpraHW3aIlMOHHBIE OCHOBBI  JKCIDIyaTalldd THIPOIPUBOIOB, OOECIeUeHUE
ONTHMAJIBHBIX PEKUMOB M YCIOBMH OKCIUTyaTallMM, TPHYMHBI M METOJbI
YCTPaHEHUsI YaCTO BCTPEUAIOIINXCSI OTKAa30B TUAPOIPHBO/IA.

B 3asucumocmu om 8blOpAHHOU MeMAMUKU Kypco8o2o NpoeKmd
CIMPYKMypa u nops0oK pazoenos obweli uacmu Mozym Ovlms usMeHeHbl

CHEIUAJIBHASA YACTD

CrnenuanbHas 4acThb  KypCOBOIO  IPOEKTa  BKJIIOUAET  PaCUeTsl,
HEOOXOAMMBIE ISl BBINOJHEHHMS KypCOBOTO TNIPOEKTa M MOATBEPXKJIAFOIIHE
3G PEKTUBHOCTH TPEUIOKEHHBIX MEPOIPHUSITHH 10 MOBBIIICHUIO HAJAEKHOCTH y3J1a
WJIM MEXaHU3Ma THAPOIPHUBOJA.
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Kak mpaBuio, comepkaHne CHenHanbHOW YacTH AUTUIOMHOTO MPOESKTa O
THIPOIPUBOY BKIIOYAET CIICAYIOIINE ITyHKTHI:

2.1 Bribop WHCXOOHBIX [MaHHBIX W OOOCHOBaHWE TNPHHINIHAIHHON
TUIPABINUYECKON CXEMBI

2.2 Br16op paboueii KuIkocTn

2.3 Br10bop Hacoca

2.4 OnpeneneHre OCHOBHBIX NMapaMeTPOB THAPOLMINHIPA

2.5 PacueT ruapoMIMHApPA HA TPOYHOCTD

2.6 BeiOop ruapaBiuuecKoil anmnapaTypel

2.7 Beibop ¢uibTpoB

2.8 T'umpaBnuyeckuil pacyer TpyOOmnpoBoa

2.9 Pacuer noTepb AaBiIeHHS B THAPOCUCTEME

2.10 IIpoBepouHsbIil pacdyeT TUIPOIPUBOJA.

2.11 Onpenenernne momuocta u KITJI runponpuBona

2.1 BbiOop MCXOAHBIX JAHHBIX U O00OCHOBAHHME NPUHUUIUAIbHON
TUAPABJIHYECKOI cXeM.

B 1aHHOM mnyHKTE MNPUHUMAIOT HCXOAHBIE JaHHbBIE Ha OCHOBE
TEXHAYECKON MOKyMEHTAIuK (IacropT, HHCTPYKLHUS MO SKCIUTyaTalluy, pabodre
YCPTCKU U T.}I.) Ha MCXAaHU3M. K HeO6XO[[I/IMI)IM HNCXOJHBIM NJAaHHBIM KaK MpaBUJIO,
OTHOCSTCS:

Ycunue Ha mroke, F, kH; pabouee maBienwe, P, MIla; ckopocTh
paboyero xojaa, v, M/MHH; XOJ IITOKa, L, MM; [JMHA JUHUM BCcachiBaHus, 1, M;
JUTMHA JINHUH CINBA, 1, M; JUTMHA JTMHUN HATHETAHUS, /yr M; BPEMS BBIIBIDKCHHS,
t, cek.

OO0ocHOBaHWE  MPUHIOWMHUAIBHON  THAPOCXEMBI  BEITIONHSIETCS B
MPOU3BONBHON (hopMe W 3aKFOYacTCs B ONMCAHWM HA3HAYCHUS  KaXJIOTO
AJIeMEHTa THAPOCUCTEMBI H €T0 KOHCTPYKTHBHBIX OCOOCHHOCTEH.
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2.1 Bpi0Op HCXOIHBIX AAHHBIX M 000CHOBaHHE NPUHIUMHAILHOM
TUAPABJIUYECKOI CXeMbI

Tabmmma 2.1.1-McxogHple TaHHBIE UIs pacdera

ITapameTtp Ennnaunsr 3HayeHn
HM3MEPEHUs i

1 2 3

1. Pabouee naBnenne MlIla 10

2. Vcunue Ha IITOKE kH 200

3. Xop mToka MM 530

4, JnvHa HamopHOW W CIMBHOU

MarucTpanu M 10

5. BpeMs BBLIBUIKEHUS IITOKA C 5

O/IHOKOBILIOBBIE YHUBEpPCAIbHbIE OJKCKaBaTOPbl IPEACTABISIOT COOOM
CaMOXOJHbI€  MAIIMHBI HAa TYCEHHWYHOM WJIM  ITHEBMOKOJIECHOM  XOAy,
IIpeAHa3HAYCHHBIE A1 Pa3paOOTKH KaphepoB, PHIThS KOTJIOBAHOB, TpaHIICH,
KaHaJIOB, TOTPY3KH I'PYHTA U CHIITYYHX MaTepUalIoB.

I'maponpuBOIOM OCYIIECTBISIOTCS ABM)KEHHS CTPEIIBI, PYKOSITH U KOBIIA,
OBOPOT paboyero 060pyI0BaHMS M NIPUBOJ X0/1a SKCKaBaTOPA.

Jdns  ymnpaBieHus paboroit THIpOJBHUTaTesei MPUMEHSeTCS
THIPOPACIPEACTUTENb CEKIIMOHHOIO THIA C MATHIO CEKIMSMU: HAaIlOpHAs CEeKIH,
3 pabo4mx CEeKIUH, CTUBHAS CEKITHSI.

Jig 3amuTBl THAPOCHUCTEMBI OT MOBBINICHHUSA JAABICHHS M HACTPOWKH
pabodero faBiIeHUS B THAPOCUCTEME IPUMEHSETCS MTPEJOXPAHUTEIbHbIHN KIIalaH.

Jna monnep:kaHuS 3aJaHHOTO Kilacca YHUCTOTHI paboueil KUIKOCTH B
THJIPOIIPUBOJIE UCTIONB3YETCS CIIMBHOM THIT (PUIIBTPALHH.

U maxk oanee obocnosvigaemca Kaxcowlii In1eMeHm 2udpocxemol, m.e.
00bACHACMCA — 3aUem OH RPUCYMCmEYem 6 Zuopocucmenme.

2.2 Br16op paloueli KHUAKOCTH

Pabouas >kugkocTh — sBiIAETCS paboueil cpemoil TMIpOCHUCTEMBI H
nepeaéT MEeXaHMYECKYI0 SHEPTHI0 OT Hacoca K ruapojsuraremto. Iloatomy s
obecnieuerns Beicokoro KITJ[ paGoTsr ruapocucTeMsl pabodasi )KUAKOCTh JOJDKHA
YIOBIIETBOPSITH ONPE/ICIEHHBIM TPEOOBAHHUSIM, KOTOPbIE MEHSIOTCS B 3aBUCUMOCTH
OT Ha3HAYEHHMsI, MECTA U YCIIOBHI pabOThI THAPOCHCTEMBI.

B Oannom pasdene cumauana paccmampugarom —HA3HA4eHue u Mmunsl
pabouux sicudkocmeti, ux QYHKyuU, OOCMOUHCMBA U HeOOCMAamKu, mpebo8aHus
npeovasisiemvle K HUM, C80UCMEd.
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Baskocme  paboueii  oicudkocmu  npuHUMaiom 6 COOMEEmcmeuu ¢
Oasnenuem. 3amem 8 COOMEEMCMBUU C GbIOPANHOTL BAZKOCNBIO ONPEOENAIOMC C
Mapkoii mapku pabouetl.

na  nooxoosweii mapxku pabouell HCUOKOCMU — BLINUCHIBAION  BCe
napamempul U C80UCMEd.
O6vém dannozo pasoena ne 0ondcen ovims menee 1-1,5 cmpanuy

2.3 Be16op Hacoca
OmnpenenseM TOJE3HYIO MOUIHOCTbh HCIOJHUTENBHOTO 3BEHA
TUJPOJBUraTeNs Ha WToKe ruaponuausagpa N, kBt

Fo

= (1)
1000
rae F — ycnnme Ha mroke ruapornueapa, H;
U — CKOPOCTH NIEPEMEIICHHNS BEIXOJJHOTO 3BEHa, M/C;

MouiHocTs HacocHo# yeranosku NH, kBT, onpenensercs no popmyie:
Nu = K3.y.K3.c.(z, Ny + 2, Nwm) @)

roe Ksz.y. — koadduuerT 3amaca no yCuimio;
K3.c. — ko3 duupeHT 3amnaca o cCKOpoCTH;
Zu, ZM — 4HCII0 OJHOBPEMEHHO PabOTAOINX UWIMHAPOB U MOTOPOB.

[Ipn npenBapurensHoM pacuere kodddumeHT 3anaca mo ycunmio Ks.y.
YUUTBIBAET JIMHEHHbIE U MECTHBIC TIOTEPU NABICHUS, a TAKKE MOTEPH IHEPIUU
Ha TPEHUE B MCIOJIHUTENIBHBIX MeXaHu3Max. Ero 3HaueHne NpUHUMAIOT PaBHBIM
Kz.y= 1,1 — 1,2; xo3ddurment 3amaca Mo CKOPOCTH YUUTHIBACT YTEUKHU
paboueii xuakoctu, Ks.c=1,1-1,3.

MeHbline 3HaYeHUS] KOA(DPHUIHUEHTOB MPUHUMAIOTCS Il HPUBOIOB,
paboTarmMX B JIETKOM U CPEIHUX PEKHMaX, a OONbIINE - B TSHKEIBIX U BEChbMa
TSDKEJBIX PEKUMaX PabOThIL.

Pexxum paboTBl THAPONPUBOJA OIpPENESIETCST B 3aBUCHMOCTH OT
K03()(pMIMEHTOB HCIIOJIB30BaHUS HOMMHAJIBHOTO JaBieHuss Kp u BpemeHu
paboTsl mox1 Harpy3koii K.
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Tabmmma 2.3.1- Beibop pexxnma paboThl

Pexim Koaddumment Koadpdumment Ywucno

paboThI HCTIONB30BaHUS BpPEMEHHU paboTHI BKITIOYCHUH
THIPOIIPHUBO HOMHHAJIBHOTO O] HATPy3KOH B Yac

na JTaBJICHUS Ki.=t,/t
Kp=p/Priow

Jlerkuii Menee 0,4 0,1-0,3 Jlo 100
Cpennnit 0,4-0,7 0,3-0,5 100-200
Tsoxenbrit 0,7-0,9 0,5-0,8 200-400
Becbma Csariie 0,9 0,8-0,9 400-800
TSHKEJIbIN

[Io paccumTaHHOI MOIIHOCTM HACOCHOM YCTAaHOBKU OIpENEseTCs
pacxo1 >KUAKOCTH B THapocucTeMe Q, JI/MUH:

N
Q=—1" 3

Prowm

Ecaiu omgmH Hacoc He MOXeT o00ecmeduTh HEOOXOIUMYIO
mogavyy, TO PEKOMEHIYETCS YCTAaHOBHUTH JBa OJHOTHIHBIX Hacoca C
nmogaveit xaxmoro Q/2. MoxHO mogo6paTh IBa OMHOTHIHEIX Hacoca ¢
pa3nu4YHOW Tmonmadei, 4TOOB OJAWMH U3 HUX MOXXHO OBLIO MOAKIHOYATH
TOJBKO B IMEPUOJ COBMECTHOH pabOTH HECKOJBKUX THAPOJABUTATEICH.

Tun Hacoca BBIOHMpaeTcI € y4eTOM pPEXUMOB pabOTHI
ruaponpuBoga. Jas  a€rkoro W CpegHEro  PEKOMEHAYIOTCSA
mecTepeHHbIe M TJIACTUHYATBIE HACOCHI, a JJsI TSOKENBIX W BeChMa
TAXKEIBIX PEKUMOB — aKCHAJBbHO- U paJHalbHO-MOPIIHEBBIE HACOCHI.

KoHKpeTHBIH THIIOpa3Mep Hacoca BBIOMPACTCS [0 PACYCTHOMY 3HAUCHHUIO
ero pabouero odrema Vy,, om:

Vo =10° Q. , oM, 4)
nHOM 770
rae: Q -pacxo KHUIKOCTH B TUAPOIIPUBOE, JI/MUH;
Mo-00bemubIii KITJ] Hacoca (Tabnuna 4);
Nyon- HOMUHAIBHOE YHCII0 000POTOB Bajla Hacoca, 00/MUH.
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Tabmmma 2.3.2 -3HaueHus KOAPPHUIUESHTOB IOJIE3HOTO EHCTBUSA
00BEMHBIX HACOCOB

THUITI HACOCA O6mm O05Bé
i KIIJ n, MmubIH KITJI 1o

[ecTepennsie 0,80- 0,90
0,85 -0,94

[InactuHuaTeie 0,60 — 0,70-
0,85 ,.90

AKCHAITbHO-TIOPIITHEBHIE 0,85- 0,95
0,90 —0,98

PanmanpHO-TIOpIITHEBEIC 0,85- 0,95
0,90 —0,98

[MTocne omnpenenenuss Vo wu3 Kkarajora BbIOMpaeTcs Hacoc,
uMeromuil onumxaimuii 6onpmwuid pabounid 00BEM M paccUUTHIBAETCS
€ro JeHCTBUTENbHAs Iofava:

103
QH _10 VOnHo,unO (5)
MoimHoCcTh, KBT, HEOOX0AUMYIO JJis IPUBOJA Hacoca:

_Qwp

= 6
=50y (6)

2.4 OnpenesieHue OCHOBHBIX NAPaMeTPOB HAPOLUMINHIPA
OrnpezensieM amMeTp HOPIIHS THAPOLMINHIPA:

D / 4F o
=,/ — ,M
P

B cooterctBun ¢ TOCT 12447-80 pexoMeHIyeTCs CleaylOMUid OCHOBHON
pan (B ckoOKax NpHBEAEHbI 3HAYEHHS! JIOTIOIHUTEIBHOTO Psijia) IMaMETPOB HOPIIHS (MM):
10; 12; 16; 20; 25; 32; (36); 40; (45); 50; (56); 63; (70); 80; (90); 100; (110); 125; (140);
160; (180); 200; (220); 250; (280); 320; (360); 400; (450); 500; (560); 630; (710); 800;
(900).

rne F- ycunmue Ha mitoke, H;
P- pabouee napnenwe, [1a.

ITo T'OCT 12447-80 npuanmaem D=..................c...... MM.
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JuameTp 1TOKa MPUHUMAETCS U3 COOTHOLLIEHHUS:
d=(04+07)D ®)

B cootBerctBum ¢ TOCT 12447-80 pexoMeHmayercs CIEOYONMA OCHOBHOM
pan (B ckoOKax MpUBEIEHB! 3HAUCHHS JOTMOJTHUTENBHOTO Psifia) THAMETPOB IITOKOB (MM):
4;5; 6; 8; 10; 12; (14); 16; (18); 20; (22); 25; (28); 32; (36); 40; (45); 50; (56); 63; (70); 80;
(90); 100; (110); 125; (140); 160; (180)4 200; (280); 320; (360); 400; (450); 500; (560); 630;
(710); 800; (900).

Mo I'OCT 12447-80 npurmmaemd=....... MM.

Mo esponeiickomy crannapty DIN 3320 mpu BeIOOpe IHaMETpOB TMOPLIH U
IIITOKA JIOJDKHO BBITIONHSTICS YCIIOBHE:

S
—2=0,6+08 9
S ©)

n

rae: Sypp- IUIOMIAIb IITOKOBOM MOJIOCTH,
St - oAk OPITHSL

Cunma TpeHus B YIUIOTHEHHSIX ONpEIeNnsieTcss B 3aBHCHMOCTH OT THIA
ymtotHeHust . [ToaTomMy Jist nanbHEHIero pacuéra cHavaia HeoOX0AMMO BBIOPATh THIT
YIUIOTHEHUSI B 3aBUCHMOCTH OT PabO4ero MAaBJICHUSI M CKOPOCTH BBIIBIDKCHUS IIITOKA
(Tabsria 3).

Tabmia 2.4.1 - BeiOop yIrioTHEHUH Jy1s TUIPOLUTHHIIPOB

Tun yroTHeHus YcnoBust NpUMEHEHNs

IlIeBpoHHOE PE3MHOTKAHEBOE Ppa6<63 MIla;

nio [OCT 22704-77,c.294 /4/ Ugs< 3 M/; £°=50-100°

MaHKeThl YIUIOTHUTEIbHbIC Vo< 0,5 M/c; I< 10m

pesunoBsie o 'OCT 14896- Ppa6<50MI1a; t°=60-200";
84,c.296 /4/

Konblia nopiiHeBsle o Ppa6<50MlTa;

OCT 2 A54-1-72, ¢.302/4/ Up< 7,5 M/C;
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15 weeponmbx, 1enecmkosblx pesuHo8bix YIIOMHEHUL U hIOPONIACOBLIX
ynnomnenuyi  TOO0N KOHCTPYKIMM CHIAa TPEHHS B YIUIOTHCHHSIX ONPEIEISIeTCS T10

(dopmyme:
T=nrDH(P + Px) i, H (10)

rae D- muametp nopiss (IITOKa WK IUTYH)Kepa), MM;

H- mmpwrHa yIioTHeHus, MM;

P, - KOHTaKTHOE JaBJICHNE, BO3HUKAroIIee pu MoHTaxe, MI1a, P = 2=5MI1a;

1L - xKoaddumment tperws, mrt pesuss! pL=0,1 - 0,13; mr gropormacta p=0,01 -
0,013. Illupmua ymiotHeHus H, MM, ompenensercss B 3aBUCHMOCTH OT THIA
YIUTOTHEHHUS U3 TIPHIOXKCHUSL.

IIpu onpedenenuu napamempos yniomuenui obpamume 6HUMAHue HA Mo,
umo 6ykeol d 0003Hauaemcs: BHYMPEeHHUU OudaMemp YNJIOMHEeHUs Uiu Ouamemp
VITIOMHAEMOU NOBEPXHOCHIU.

KonmdecTBo MamkeT B MakeTe N IIEBPOHHBIX PE3MHOTKAHEBBIX YIUIOTHEHHMIA
ONIPEZIeIIACTCS. B 3aBUCUMOCTH OT pabOvero JAaBICHUS M MOXET ObITh PaBHBIM N =
2+10.

[pu P<63MIa..n=2+3; mpu P< 10 MIla...n =4, npu P > 10 MIla...n =5
+10.

2.5 Pacyer rugpouMJIMHAPA HA MPOYHOCTh

IIpu pacuere THUAPONMIMHAPAa HAa TPOYHOCTH  OIpPEIENIIEMBIMU
rmapaMeTpamu SIBISIOTCSI MHHHUMAaJIbHas TOJIIMHA CTEHKH THIB3BI M KPBIIIEK,
KpeIyIeHHe KPBIIIEK K THUJIb3€ M pa3Mepbl 3JIEMEHTOB KpeIJIeHHS IIMHApa K
Mammee. CrenyeT Takke NpOBEpUTh INUIMHAP Ha YCTOWYMBOCTH M INTOK HA
MIPOYHOCTb.

TOJ'IH.[I/IHa 5I‘I/IJ'IB3H AJI1 OWJIMHAPOB ONPEACIIICTCA 110 Q)OpMyne:

125P, D

o= +a,m 11
2,3|ap |_Ppa6 )

rae: P, — pabouee naBnenmue;

D — auamerp nopuins (TuryHxepa);
|_Jp - JIONMYCTMMOE HampsDKEHHE pacTsKEHUs, sl CTajleid peKoOMeHIyeTcs
ldp J=50 +60 MIla;

a — mpubaBKa Ha Pa3HOTOJIIIMHHOCTH, KOTOpas YYWTHIBAET TO, YTO HapyXXHas
ITOBEPXHOCTh THIIB3HI HE 00pabarteiBaercs, a=1 + 1,5 Mm.
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BrewHuil iuaMeTp UMIMHAPA COCTAaBUT:
D, =D+25 (12)
TonmuHy KphIeK MITHHIPA OTPeNeNIoT 1mo Gopmye c.123 /2/:

1,25P, .
Owp =0,43D 1 (13)

O,

ITpoBepka: JOKHO TAKIKE BBINOIHATCS yCIOBHUE:
Sep 21,55

Ecnu B ruaponmmmsape umMeetcs qeMidep, To TONMINHA KPBIIKH JOJKHA
OBITh yBEJIMYCHA HA JJIMHY XBOCTOBHKA .

Pacuem na npounocmv KpenieHus KpbluleK U 2Uib3bl 6bINOJIHAEMCS 8
3A8UCUMOCIIU OM €20 8UAA NO OOHOU U3 NPUBEOEHHBIX POPMYIL.

1)Ecii coeMHEHNE KPBILEK C KOPIYCOM CBapHBIE, TO HEOOXOAUMO
MIPOBEPUTH ITPOUHOCTH CBAPHOTO I1IBA!

1,25F,
e <o

o= <|lo (14)
314-D, -6

rae Fgpae — DAaKTHIECKOE yCUITHE HA IITOKE;

D.p— cpenHuii 1uaMeTp UMIMHAPA [0 CBAPHOMY ILBY;
(o) w] - IOILyCKaeMO€ HalpsHKEHHUE Ul CBAPHOIO 11BA;

[0, ]=80 MTTa.

2)Ecnu  KpBIIKM KpemATcst K THiIb3e IPH IIOMOIIM  PE3bOOBOTO
COEIMHEHUs, TO BHYTPEHHUH nuameTp pe3bObl BbiOMpaercs mo 'OCT 9150-81,
TIPY 5TOM HEOOXO0MMO COOIIOIATh YCIIOBHE:!

duy = Do
ITpuaumaem pe3n0y ....... ..
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IIpogrOCTE PEe3p00OBOTO COSAMHEHHS TIPOBEPSETCS MO HOopMyIIaMm :

(15)

o, = 1,25FWP < [O'w]
z-Hd (d,-d,)

rae P — max pe3pOrr;
H — nnuna pe3p0Osl, Haxoasmecs B coeauneHnu, H= (9 <+ 12)P;
Oepy iy Oy — COOTBETCTBEHHO CpEIHMIT IMAMETp, HAPY)KHBIH U BHYTPEHHHIA

JTMaMETP PEe3bOBI;
O - IOIYCKaeMO€ HaIpsDKEHHUE Ha CMSITHE, [o-w ]=1 80 MlIla.

M

3)Ecnu KpBILIKK HUIUHAPA KPEHSTCsl K THIIb3€ MPU MOMOIIM OOJTOB, TO
HEOOXOAMMO CHayajia OIPEACIHUTh JAUaMeTp OONTOB M BBHIOPAaTh UX pe3bOy W
KOJIMYECTBO, a 3aTe€M IIPOBEPUTH Ha CMATHE U CPE3.

Juamerp 60nToB onpenesnsieTcs o Gopmyore:

AKF

10T

d. = , 16
5;@21\4 (16)

rae: K — ko3¢ duumenT 3aTskKu, YIUThIBAIOLIIMN 1eopMaliyio O0JITOB MpH
3aTsokke, K=1,2 + 1,4,
Z — KoJm4uecTBO 001TOB; Z=6, 8, 10 miu 12 miT.;

I_G » J— JIOIYCTHMOE HampshkeHHe (Ha pa3pbiB) MaTepraa 0oiToB,

o, |= 120+ 160 mrTa.

[Mpuanmaem pesn0y ......

Hawnbonee pacnpocTpaHeHHBIMH CIOCOOAMHM  KPEIJICHWSI  CHJIOBBIX
MUWJIMHAPOB K MAallTMHE ABJIAKOTCA IMMPOYIIHMHA WU BUJIKA C OTBEPCTUEM IO ITAJICII;
LIEIHCI)BI; Jiaribl WJIM IIapoBas I1sTa.

Pacuer Ha IIPOYHOCThL KPCIUICHUA HOHUJIWHIApaA BBIIIOJIHACTCA B
3aBHCHUMOCTH OT €r0 BHJIA I10 OHOM M3 MPUBEAEHHBIX (POPMYIL.
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1) Auamerp otBepcrust d, yanghvl iy npoyuiuHsl ONPEASISIETCSI 10

¢dopmye:
1.25KF,
d, =" (17

rie K — ko3 duiment otHomenus —- ; ais npoymuasl K=0,8 <+ 1,2; ams nandsr
y
K=0,7 + 1,0; msa maposoii omopsr K=0,5 +0,7;
g — yZIeipHOE JaBIIeHHE, I 3aKaieHHOH moBepxHoct §=30 <42 Mlla; s
He3akaneHHou g=20 + 25 MITa.

Hanpspkenne cmsitus nandsr:

F
O-CM = 2leTL S [O-CM ]1 (18)

Y

rae: L- paboyas anuHa nandsl, cM. pUCYHOK 1;
[Ocy] - mOTIyCKaeMOE HANPSDKEHUE CMATHSL.

HanpspbkeHue cMATHS IPOYLIUHBL:

o) =FLS[O'CM], (19)

cm d b

npoyut
rae b - [JmupuHa NPOYIIHHEL

2) AnameTp mapoBOH IISATHI OTIPEIEISIETCS:

d = |—= (20)
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3) Ilpu KpeneHnH CHIIOBOTO NWJIMHIPA K MAIIMHE JIAIIAMH ONpPEAeIseTCs
JIMaMeTp OTBEPCTHH B JIallax U3 yCIOBHUS NPOYHOCTH OOJITa Ha Cpe3:

AFw

d, = ;[T_JZ (21)
@

rae Z — KONA9ecTBO OTBEPCTHH B JIamax 1Mo 00nTel, Z= 4 +8;

lTCpJ - HalpsDKEHHE cpesa, I_T . J:SO MIla.

[Janee onpenensercs pe3nda 00ITOB.

Yarmie Bcero ruipOMIMHAP HArpyKeH MO CIIEAYIOMIEH cXeMe: TOIBKO
LEHTpaJIbHBIE TIPOIOTIBHEIC CKIMAIOIIHE Harpy3ku P (pucyHok 1).

4

- |
v PR TTITS : ‘
a i =S P

e e |

)

\

Pucynox 1 Cxema Harpy>keHHs CHJIOBOTO THAPOLMIMHIPA

Jasiee HEOOXOANMO ONPEIETINTH 110 YEPTEKY B COOTBETCTBHU CO CXEMOH
HarpyxeHus Benuauny pasmepos |, Iy, I, a.

s nmanpHeiiniero pacuéra IOHAHOOSTCS JIONONHUTEIbHBIE NaHHBIC,
TaKWe KaK MOMEHTBI COIPOTHUBICHHS M HMHEPLHH, 3HAYEHHsS 3a30POB II0CAIOK
MOPLIHS U LITOKA U JIP.

MoOMEeHTBl MHEPUHH INTOKA J; M T'MiB3bl J, ¥ MOMEHT CONPOTHBIICHUS
mroka W onpenensrorest mo Gopmyiam:

3

z-D* . 7d?®
=" W

z-d*
=—" M ‘]2 , CM =, M
32

J, :
64 64
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H8( A3
OnpenensieM 3HadeHus: 3a30poB A 24\, wis mocagku ——| —— |;

e9 \ X3

A, - 3a30p Ha mamerp mroka, A, - 3a30p Ha JUAMETp HOPLIHS (CM.IPHIIOKCHHE)
Kputrueckas cxxumMaromiasi Cuira ompeaesseTcs:

2
== | % (22)

Kp J
1

1€ 3HAYCHUC Kp OIMPCALCIIACTCA 1O l"pa(l)I/IKaM (CM HpI/IJIO)KeHI/Ie) B 3aBUCHUMOCTHU

ﬁ

J,
OT 3HAYCHUH |[—= ;.

prweqanue: B JaHHYIO (OpMyIy HEOOXOANMO IOACTABIATH 3HAUCHHE
JiB oM’ 3aTeM MOIyueHHOE 3HAYECHHE HEOOXOMMMO YMHOXKHTH Ha 10, B 3TOM
cirydae oTBeT nomydaercs B H.

Iposepka: eciu Py, > Fyyp , TO yclioBHE yCTONYMBOCTH BBITOJIHSETCS.

PaccTostHMEe OT TOJIOBKH IITOKA THAPOIMUIMHIPA O MECTa HAUOOJBIIEro
nporuba moJ Harpy3Koi ompeaessieTCs:

=505d? (23)

roe Fyr:10=xrc; d B cMm.

Ecnu XZfl, mo 0na  OalbHeuweeo  pacuéma  HeoOX00UMO

B80CNONIL30BAMbCA MEMOOUKOU, NPEOCMABIEHHOU HUJICe.

IIporu6 mroka onpenenseTcs mo Gopmyie:

5o (A, +A, )0, LGl o
2al 2F ¢

wm
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rae G — Bec mumuHIpa, H;
€1 M e; — DKCTEPHUCHUTET MPOIOJIbHON CHIIbI OTHOCHUTEIBHO OCH IMJIMHApA U
IITOKA, BHUMAaHME: BCE BEJIMYNHBI TOJDKHEI OBITH B cucteme CHU!

Io ycmoBusm MoHTaxka o= 0, cieqoBaresbHO COS o = 1.

Hawubonsiee HanpsKEHNUE OT CKATHA COCTaBUT:

o= Fun | Fund 25)
S W

wm
rae Sy, 1 W — mromaas 1 MOMEHT CONPOTUBIICHHUS IITOKA.

3armac MNPOYHOCTH HITOKA:

n=-" (26)
(o}

TA€ O~ MPCACII TCKYYECTHU MaTCpuralia ITOKaA.

2.6 Bb100op rugpaB/u4ecKoil annaparypsl

B pmamHOM pasmene  HeoOXomMMO — OOOCHOBAaTH  BBIOOp — NPUMEHSEMOM
TU/IPOANIIAPATYPhI COMTIACHO MPUHIMIMAIBGHOM ruapocxeme. [Ipu BbIOOpe ammapaTypsbl
yuutbiBarotcst Dy, pacuerHbiii pacxon Q u pabouee rasrenue P. Anmaparypa HernpsiMoro
Jeiictus puHUMaercst npu Q > 50 jv/muH wim pabodeM nasnenuu 6ostee 6,3 M Ta.

Ipu BEIOOpE KaXIOTO YCTPOMCTBA HEOOXOUMO YKa3hIBATH:

1) g 2) TY (wm TOCT); 3) Qo (i P); 4) Dy; 5) AP°,, — notepu
JTABJICHUSI TIPH HOMHHAIBHOM PAcXoJie.; 6) CChUIKY Ha JIUTEPATyPy ¢ HOMEPOM TAOIHITBI 1
CTPAHHITBL.

IIpumep

Ipu Py, =25 MIla u Q = 593 n/mun BeIOMpaeM:

1.Pacnpenenurens: PIITTI-16/3C mo TY 2053-1815-86; P,,=32MIla; Q,
= 250;400; n/mun; Dy=16 mm; P=32MlIa; AP°=0,511a. 1.Pacnpenenurens 134*
no TY 2053-1815-86; Pyov=30 MIla; Qyoy = 100 1/MuH; Dy=16 MM; AP°=0,111a.

3.006patssrnii kinanan: KOM 10/3 mo TY2 — 053 — 1649 — 83; P,,=32MIla;
Quov = 63; 100 n/Mun; Dy=116 Mm; AP°=0,25MIla.

4 TlpenoxpauutenbHbiil kinanan: MKIIB 10/3M-3 o TY2 — 053 — 1614 —
82; Poon=1,5-35MT1a; Q,0, = 100 /mun; Dy=16 mm; AP°=0,2MITa.

http://www.artr.ru/Gidravlik/Gidravlik.htm
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2.7 Bei6op ¢puisTpoB

B nmamHoM maparpade HeoOXommmMo — BRIOpaTh  THIIOpasMep, TOHKOCTBH
¢IBTparm, crioco0 YCTaHOBKH X KOHCTPYKIIMIO (PUITHTPA.

[Ipu 3TOM CrtenyeT yIuTHIBATH, YTO TPEOOBAHKS K YHCTOTE pabOdeH KUIKOCTH
BCEX JIEMEHTOB THAPOCHUCTEMBL.

Kiacc wmcToThl pabodeil KMAKOCTH BCeH THOPOCHCTEMBI 3aBHCHT OT Kiacca
YUCTOTHI CaMOTO YyBCTBUTENIBHOrO 3jeMeHTa. CyIecTBYeT psli pEeKOMEHIALMI 1o
BBIOOPY KJ1acca YMCTOTHI paboyeit KUIKOCTH 15l OTACIBHBIX SJIEMEHTOB THAPOCUCTEMBL

Tabmura 2.7.1- Kiacchl YMCTOTHI Macna Jjisl pa3IMyHbIX Y3JI0B THAPONPHUBOA

Y3581 TUAPONPHUBOIA HomunanbHas Knacc uncrots! o
TOYHOCTB (DHIIBTPALIH TI'OCT 17216-71
Hacocel 1iectepeHHble Ha JaBIEHUE 40 14-15

10 2,5 MIa; HacoCbl ¥ MOTOPBI
IUTACTHHYATHIC HeperyTMPOBAaHHbIC Ha
naBieHue 110 6,3 MIla

Hacocs mmactrH4aThIe 25 12-14
HEpETyJIMpOBaHHbIE Ha aBieHue 12,5-
16 MIla; HacockI IUTACTHHYATEIC
PETYAMpOBaHHbIE HA AABJIEHUE J10 6,3
MIla; Hacock! ¥ MOTOPBI AKCHAIHHO-
TIOPIIIHEBbIE PETYTUPOBAHHbIE U
HeperyJIMpoBaHHBIE Ha JlaBlieHue 6,3-
16 MI1a; ruapOIHTHHIIPET,
HaIpaBILIOIas THApoanaparypa Ha
nasnenue 1o 20 MIa; perymapyromas
rupoanmnaparypa Ha aasiexue a0 20

MIla

Kommrexrasie SI'THIT, mpocce- 5-10 10-12
JIMPYIOIIHE THIPOPCIIPEICIATENH,

CEPBOTEXHUKA

CucTeMsl 1 yCTpoICTBa UTs THOKNX 5 9-10

ABTOMATHU3UPOBAHHLIX ITPOU3BOJICTB

Ha ocHoBe npuBe€HHBIX BbIIIE TAOMHIT HEOOXOMMO OIPEAEINTH, KAKOH Kitace
YHUCTOTHI HEOOXOIMMO TMOIEPIKUBATH B IPOSKTHPYEMOH THAPOCHCTEME.

3ateM  HE0OXOAWMO BBHIOpATh HOMUHAIBHYIO TOHKOCTH (PHIIbTparu padodeit
JKUJIKOCTH, KOTOpasi 3aBUCHT pabOdero JIABIECHN, TAKKM 00pa3oM MOYKHO BBIOPATh CIIOc00
YCTaHOBKH (DHIIBTPA U €10 KOHKPETHBII THIIOpa3Mep M KOHCTPYKLHIO.
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Tabmuna 2.7.2-Jlocturaemele Kiacchl urcToThl Macia o 'OCT 17216-71 B

THUIPOCHCTEMAX

PaGouce HomuHanbHas TOHKOCTh PaGouce HomunasbHast

Japnenue, (ITBTpaL, MKM JaBnenue, TOHKOCTB
MIla MIla (ruIBTpaIIT, MKM

40 25 10 5 40 | 25 | 10 | 5

0,25 11 11 10 9 4 15|14 | 13 | 12
0,63 13 12 11 10 10 16 | 15| 14 | 13
1,6 14 13 | 121 | 11 16 17 | 16 | 15 | 14

IIPUMEP: Ecnu B ruipocucTeMe JOCTATOYHO MOJUIEPKUBATh 16 KI1acc YMCTOTH,
TO JIS 3TOTO JOCTATOYHO YCTAHOBUTH (DIIIBTP TOHKOCTEIO 40 MKM B HATIOPHOM MaruCTPaII
(mockomneky P=10 MIla—3T0 10CTaTOYHO BBICOKOE ABIICHHE U OUYCBUITHEE BCETO 3TO
HarnopHas (GribTpars). Jlasiee 1o crpaBoYHUKY MOXKHO TI0J00paTh KOHKPETHYIO MapKy
HaropHoro istpa. http://www.artr.ru/Gidravlik/Gidravlik.htm

IIPUMEYAHUE: [asnenne P=0,25 MIla cooTBEeTCTBYyeT JaBICHHIO BO
BcachIBarolux Maructpasix; P=0,63 MIla u P=1,6 MIla coOTBETCTBYeT HaBJIECHHUIO B
ciuBHBIX MarucTparix;, P=1,6 MIla u P=4 MIla MOXHO JOCTUYL B HAMOPHOM
MAarvCTPAIIH TP HE3aBUCHMOM cHcTeMe (DIUTBTPALAH TP FCTIONH30BAHIH IIECTEPESHHBIX
WJIA BUHTOBBIX HACOCOB.

IIpu BeIOOpe crocoba (QUIBTpaIMM CIeAyeT TIOMHHTH O JIOCTOMHCTBAX,
HEZ0CTaTKaX U IeNIeCO00Pa3HOCTH KaKIOTO U3 HUX.

2.8 T'uapaBiIuYecKuii pacuer Tpydoonposoaa

Cornacio pekomenmaipsam crangapra COB PC 3644- 72 mpu BBIOOpE
CKOPOCTHU B HANOPHOM TPYOOIIPOBO/IC YIUTHIBAIOT paboyee TaBJICHHUE:

Jns crusHbix MarucTpaeit vey = 1,5+2,5 m/c.

Jst scacwisarouux Vee < 1,6 M/c.

BHyTpeHHHMIi quamMeTp  BCAachIBalOUIMX, HAIOPHBIX U CIMBHBIX
TpyOOIIPOBOAOB onpeensieTcs o hopmyie:

D, =,—.u (27)

II€ L - CKOPOCTb NOTOKAa paboueil >KHIKOCTH B HAIOPHOW, CIMBHOW WM
BCACBIBAIOLIEH MaruCTpaJIsIX.
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Juamerp BcachIBaromero TpyOoIpoBosa OOBMHO NPHHUMAIOT PAaBHBIM
JHaMETPY CIMBHOTO.

Haiinennple nmuaMeTpsl HEOOXOOMMO CpPaBHUTH CO  CTaHOAPTHBIMHU
snauenusmu o 'OCT 16516- 80: 1; 1,6; 2; 2,5; 3; 4;5; 6; 8; 10; 12; 16; 20; 25; 32;
40; 50; 63; 80; 100; 125; 160.

MuHuManbsHO JOIMyCTUMas TOJIUHA CTCHKA prGOHpOBOZ[OBI

PD
s - PDy

= Ko, 28
p 2o, ] MM (28)

rae P- pabouce maBnenue, MIla;
K6-koaddunuent 6e3omacHoctH, Kg= 4+8;

[ow] — BpeMeHHOE cONpPOTHBICHHE DACTSDKSHHIO MaTepHuaia TpyObl UL
BBIOPaHHON MapKH CTaJIH.

Tabnuma 2.8.2 -MexaHn4deckrne CBOHCTBA CTaNeH, MPUMEHIEMBIX UL
THIPaBIMYECKUX TPYOOTIPOBOIOB

MexaHuueck. Mapka cranu
CBOMCTBa 10 20 35 45 1012 15X 120X [40X | 30XT'CA
o, MITa 343 | 412 | 510 | 589 422 412 | 431 | 618 491
o, . Mila 206 | 245 | 294 | 323 245 -
S, % 24 21 17 14 22 19 17 14 18
HB 137 | 156 | 187 | 207 197 179 | 179 | 217 229

Hanopnast marucTpaib npoBepsercsi Ha POYHOCTh MPU THAPABINYECKOM
ylape, BO3HHUKAIOUIMM IIpH TEPEKIIOYeHNH pactpeaenntensd, mo ¢opmyne H.E.
Kyxosckoro:

AP, =puv,-a (29)

rJie p — MIOTHOCTh pabodeil KUIKOCTH, KI/M;
Ly, — CKOPOCTb II0TOKA B HAIIOPHOM MarucTpaiu, M/c;
a — CKOPOCTb PAaCIpOCTPAaHEHHs yJapHOH BOJHBI, M/C; IJI MUHEPAIbHBIX Macell
a=1200 — 1400 m/c.
Ilocne ompenenenmst APy,  HaxoguTcs MakCHMallbHOE J[aBJICHHE B
THAPOCUCTEME, MPOBOAUTCS CPABHEHHE C [Gy,] M IENAeTcs BBIBOJ, O IPOYHOCTH
TpyOBL
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2.9 Pacuer nmoTepnb JaBJeHUs B THAPOCHCTEMeE

IIpu pacueTe THAPOCUCTEM OMNPENEIAIOTCS MOTEPH AABICHMS Ha BCEX
ydacTKax TpyOOIpoOBO/a - HAIIOPHOM, CIINBHOM H BCACHIBAIOIIEM.

A) OmnpeneneHne NOTEPH NABICHUS B IMHUH BCACBHIBAHU!

APB = AP(B -+ AP1B + APMB (30)

rne AP¢s- moTepu NaBieHUs Ha BcachlBarolieM GUIbTpe (IPU YCIOBUH, €CIH OH
€CTbh);

APn6 - muHelHbIe IOTEPU B TUHUU BCACBIBAHUS;
APMmé6 - MeCTHbIE TIOTEPH.

b) Onpenensiem notepu JaBiaeHUs B TUHUW HAaTHETAHUS:
APH = XAPar. +A P + APMH (31)

rae XAPam - morepum HaBieHWs B anmaparype, YCTAHOBJICHHOW Ha JIMHHUA
HarHeTaHUs;

APnH - nuHEHHBIE TTOTEPH AABJICHUS B IMHUN HarHETAaHUS;

APMH - MeCTHbIE TIOTEpH B JIMHUN HarHETAHUS.

B) ITorepu NaBieHuUs B JIMHUU CIMBA!
APcii=XAPan + APsncr + APmc (32)

rae LAPan - moTepu JaBlieHUs B anmaparype, yCTaHOBJIIEHHOW B IMHUU CJIMBA;
APn, APM - nuHeHbIE 1 MECTHBIE NIOTEPH JABJICHUS B JIMHUU CJIMBA.

[ToTepu naBiieHus B anmapaType OINpenessiioTes o popMmyIe:

2

Q

HOM

APanzAPOan

» Mlla (33)

rae AP’ - HOTepH AaBieHHs B anmapare IIpyu HOMUHAIBHOM pacxone, MIla;
Q- pacuérHbIii pacxon;
Qiiom - HOMMHAJIGHBIH PacXo.
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JluHelHble TOTepU JABIEHHS B MArkcCTPalsiX ONPENeIIOTCS 110
bopmye:

ﬂpl

p 2Dy (34)
r7e A — TUApaBINYECKUN KOA(PUIMEHT TPEHUS;

p — IIOTHOCTH BEIOPAHHOI PaBoUeH KHAKOCTH, KI/M>;

L - CKOPOCTb ITOTOKA, M/C;

| — aTHA COOTBETCTBYIOMIEH MAarHCTPAIH, M/C.

I'uppaBnuyeckuii kodpduument Tpenus A (kodddumuent [lapcu)
OTIPE/ICISICTCS] B 3aBUCUMOCTH OT PEXKHMa JBHKCHUS MOTOKA pabovel KUAKOCTH

B HaHOpHOP‘I, CIIMBHOM WJIN BcaCBIBa}OHIeﬁ MarucTpajix.

I[J'I?[ JIJAMUHAPHOTI'O pEKUMa:

64
A=— (35)
Re
st TypOyJIeHTHOrO pexuma:
A 68
A=01(—+—)"% (36)
Dy Re
rae A — abCcoroTHas IIEPOX0OBATOCTh; sl CTalbHBIX TpYO A = 0,1 +0,3 Mm.
MecTHbIe IOTEpPH HAIopa ONMPEASIAITCS o GopMmyie:
AP, _021 424“ MI1A (37)

)

rae: Q- pacxon, i/mun;
Dy- nuametp TpyOsI, MM;

Z ¢ - cymmapHbIi K09 QUIMEHT MECTHBIX CONPOTUBIIEHHHA.
1
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2.10 IpoBepouHbIii pacyeT rUAPONPHUBOAA

[IpoBepouHBIi  pacyeT BBINOJNHSAETCS C  LEJIBIO  YCTaHOBJICHUS
JNEeHCTBUTENBHBIX IapaMeTPOB THAPONPHUBOAA U IPOBEPKH COOTBETCTBUSA
BEIOpAaHHOTO 000PYyAOBaHUS TPEOOBAHMSM, IIPEIBSIBIIEMBIM K paboTe IpHUBOAA.

JelicTBUTEIbHOE NaBICHHE, pa3BHBAEMOE HACOCOM B THIPONPHBOJE
HOCTYNATEIbHOTO ABHKCHHUS:

- TIPY BBLIBM)KEHUH LITOKA!

len k + Sulm." an
P, = p S +AP,,, 114 (38)
- IpU BTATMBAHUMN LITOKA:
F% +S,APcn
P, = mg +APnan, I1A (39)

rae F, — ycunue Ha mtoke, H;
K:p - KO3 HUIHEHT, YIUTHIBAIOLIMN IOTEPH HAa TPEHUE B YILIOTHEHHSX, Ki, =
0,9-0,98;
Ny 2
Siy Surn — IDIOMIAAb MOPITHS U IITOKOBOH IMOJIOCTH COOTBETCTBEHHO, M.
JelicTBUTEenbHBIN pacxo paboueit )KUIKOCTH:

Qn=QuH - AQyt (40)

rae Q aH — neiicTBUTENbHAS [T0/1a4a BEIOPAHHOTO HACOCa;
AQyT — BeJIMYMHA yTEUeK.

AQyt = Ky'Py, n/mun (41)
rae Ky — pacuernsrii kospdumuent yreuex, Ky = 0,005 - 10 1/Ila mun

JlelicTBUTENIbHAS CKOPOCTD IITOKA TUAPOLMUINHAPA:

v, = —QS"ZO Ml (42)
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JeiicTBUTENbHAS YaCTOTA BpallleHUs Bajla THAPOMOTOPA:

n = Q.10

M

00 | mun 43)
0

Pacxoxnenne Mexnay 3agaHHeiMH [I3 wu  gelictButenbHbIMH  IIn
mapaMeTpaMH OTPEACISIOTCS 0 hopMyIie:

,-1,

17 100% (44)

3

[TonHass MOIIHOCTH TUAPOTNPUBOAA paBHA MOUIHOCTH, MOTpeOIsIeMOi
HacocoMm, KBT:

N = QP
n o L]
607,
rae Q, —mmomaya Hacoca, JI/MUH;

Px- AaBlIeHUE, pa3BuBaeMoe HacocoM, Mlla;
Ny — obmmii K11 Hacoca.

KBm (45)

Ionesnast mouHOCTh rHaponpuBoga N,,, onpedensemcs kak cymma
0elCmeumesbHbIX BbIXOOHBIX — MOUWHOCHEl eudpoosuzamerneti JTAHHOU
THIPOCHCTEMBI, KOTOPBIC OIPEENAIOTCS MO WX JCWCTBUTEIBHBIM BBIXOIHBIM
mapamMeTpam, MOJYyYCHHBIM B IIPOBEPOYHOM pacyeTe:

- JeiicTBUTeNbHAs MOIIHOCTb Ha INTOKE ruapouuauuapa N,
KBT:

F
N, = (46)
1000

rae F — ycwime Ha mToke ruaporumHapa, H;
DLI — }lel\/’ICTBI/ITeHBHaH CKOpOCTL nepeMemeHI/m BBIXOIHOI'O 3BCHA
THAPOIMINH/IPA, M/C.
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2.11 KII ruaponpuBoaa
Ionnerii KITJ npoekTupyeMoro ruipornpuBoa:

N
n,, =—"" (47)
N H
O0Bvem runpoodaka OTIpeNIeNIsIeTCs B 3aBHCHUMOCTH oT
TIPOM3BOANTENFHOCTH HACOCA:
V6=1,2(3+5)Qn (48)

OPIAHM3BAIIMA MTPOU3BOACTBA

Ora 4acTb TOSCHHUTENBHOM 3alUCKH JOJKHA COJEpXkKAaTh ONUCAHUE
opranm3aimio  TOuP B 1mexe, MepomnpuaTuUsS MO TOBBIIICHUIO HAAEKHOCTH
000pyIOBaHUsI, CXEMY U KapTy CMa3bIBaHMUSI.

OXPAHA TPYJA

Ora yacTh TOSACHUTENBbHOM 3alMUCKH JOJDKHA COJEpXkKaTh OIHCAHUE
MEpONPUATHH 10 TeXHHKE 0E30IIaCHOCTH M MPOTHBOIOXAPHOHN 3alllUTe B LIEXE U
OXpaHy OKpY>KaromeH cpesibl B YCIOBUSX 1IeXa.

Paznen «Oxpana Tpyaa» AOJDKEH ObITH pa3paboTaH B COOTBETCTBHH C
JEHCTBYIOIIMMHI TOCYJapCTBEHHBIMU CTaHAAPTAMH M WHCTPYKIMSAMH MO TEXHUKE
0€e3011acHOCTH.

PazpaboTka  MepompusATHH MO0  3aIIUTE  OKPYXKAalOIIeH  Ccpensl
OCYIIECTBIISICTCS C UCIIOJIB30BAHNEM OTEUECTBEHHON M 3apyOeXHOW MH(pOpMaIn
B 9TOI 0671acTH, NEHCTBYIOMNX TOCYAAPCTBEHHBIX CTAHAAPTOB IO SKOJIOTHH.

3AK/IIOYEHHUE

B 3akimroueHMM [OpPUBOJATCA KPaTKUE BBIBOJBI 10  pe3ysbTaTaM
BBIITOJTHEHHOM pabOTHI, ONEHKAa IIOJHOTHI pELIEHUs IOCTAaBICHHBIX 33/ad,
PEKOMEHIAIMKM 110 KOHKPETHOMY MHCIIOJIb30BAHUIO DE3YJIbTaTOB paboThl, ee
3KOHOMMYECKAs, Hay4yHasi, COUUAJIbHAs 3HAYUMOCTb.

MMPUJIOKEHUA

B MPUIT0KEHUS peKoMeHayeTcs BKJIIOYaTh MaTepHabl
WUTIOCTPAIIMOHHOTO M BCIIOMOTATENIFHOTO XapakTepa. B mpuiosxeHust MOryT OBITH
IIOMCIICHBI:

-TabJIHIBI U PUCYHKH OONBIIOTO (hopMaTa;

- IOTIOJTHUTENBHBIE PACUETHI;

-OTIMCaHMs IPUMEHSIEMOTo B paboTe HecTaHAapPTHOTO 000pyI0BaHUS;
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-pacrieuatku ¢ OBM;

-Ipyrue MaTepHajbl u JOKYMEHTHI KOHCTPYKTOPCKOTO,
TEXHOJIOTHIECKOTO U MPUKIATHOTO XapaKTepa.

Ha Bce mpunoxenns B tekcte T/ TOMKHBI OBITH JaHBI CCHLUIKH.

Iprnoxerns opopmisrot B coorBercTBrn ¢ [OCT.

4 TpeOoBaHUSI K U3JI0OKEHUIO TEKCTa KyPCOBOI0 NpoeKTa (padoThl)

Tekcr w3naraercss KparkuM 4YETKMM  SI3BIKOM. TEpMHHOJIOTHS U
0003HaUEHHsT JOJDKHBI COOTBETCTBOBATh YCTAaHOBJICHHBIM CTaHAapTaM, a IIpU
OTCYTCTBUHM CTaHIApTOB - OOIIECHPUHATHIM HOpMaM B HAy4yHO - TEXHUYECKOH
JUTeparype.

WznoxxeHne TeKcTa KypcoBOro mpoekra (pabdoThl) IOMKHO CTPOTO
COOTBETCTBOBATh

- CMK-O-CMI'TVY-42-09 KypcoBast paboTa (TIpOEKT): CTPYKTypa,
coJieprkaHne, OOIIUe NpaByiIa BEITOTHEHUS U OOPMIICHHS;

- CMK-O-K-PU-70-20 OO0mmue TpeboOBaHUS K CTPYKTYype U
0(pOPMIICHHIO KypCOBOI paboTHI (IPOEKTa).

1. [TosicHuTenpHAs 3amucka KypcoBOM paboThl (MTPOEKTa) JOJKHA
OBITH O(OpPMIICHA B TICUATHOM BHIE u cOpouropoBana. Oowsem T/ ompenensercs
UCXOsl U3 TEMATUKHU PabOTHI.

2. Crpanunpl T/I nomkHbl cooTBeTCTBOBaThH hopmary A4 (210x297
MM). TeKkCcT mOoKeH OBITh BBIMOJHEH C OJHOW CTOPOHBI JiUCTa Oenoil Oymaru
MeYaTHBIM CIIOCOOOM Ha MeYaTalolluX WIN IpagUyecKuxX yCTPOWCTBAaX BBIBOJA
3BM (xoMmmbloTepHast pacriedatka). [Ipm Habope TekcTa HCIONB30BaTh 1,5
uHTepBal, ocHoBHOH mpudt Times New Roman, pazmep mpudra xerip 12 nim
Kerib
14, uBer - 4epHBIi, a03aIHBIA OTCTYII IIEPBOU CTPOKH - 1,25 cM.

3. Wmroctpanmy, TabiaMIBl, CXEMBI JOIYCKAaeTCs BBINOJIHATh Ha
muctax ¢opmara A3. Ilpu 3TOM JHUCT JOKEH OBITh CliokeH B (opmat A4
«TapMOHHUKOM» M yUUTHIBACTCA KaK OJUH.

4, TekcT MOSICHUTETFHOM 3aIMCKU CJIEYeT BBITIONHATE, COONIOAAs
pasmepsl moJieit: eBoe - 30 mm, mpasoe - 10 mm, BepxHee - 20 MM, HikHee - 20
MM.

5. OmneyaTky, OMHUCKH, TpapuIecKie HETOYHOCTH, OOHAPYKECHHBIE B
IIPOLIECCE BBINOJHEHUs] MOSCHUTENBHOM 3amMCKM, JOMYyCKAeTCs HCIPaBIATh
TIOJIYMCTKON MIIM 3aKpalIBaHUueM OeNoi Kpackoi U HaHECEHHEM Ha TOM K€ MECTe
UCIIPABJICHHOTO TEKCTa MAIIMHOMKMCHBIM CIIOCOOOM WM YEpHBIMH YEpPHWIAMH -
pykormcHeIM criocoboM. [loBpexxnenue mnucroB T/I, momapku u cienpl He
MIOJTHOCTBIO YIAJICHHOTO TEKCTa He JIOIYCKaroTCsl.
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6. KagectBo TekcTa, WULIOCTpanuii, TaOMMII W pacledyaTok ¢
KOMITBIOTEPA JIOJDKHO YAOBISTBOPATH TPEOOBAHMIO MX OAHO3HAYHOTO MPOYTCHHS
1 BOCIIPOU3BEICHUSI.

5 Odopmiienne niuIOcTpauui U Ta0JIMIL

Odopmnenue urmocmpayuii u mabauy Kypcogozo NpPOEKMa OOJHCHO
CmMpo2o COOMEEMCMBOBANID!

- CMK-O-CMI'TY-42-09  Kypcosass  paboma (npoexm).
cmpykmypa, cooepaicanue, oowue npagua 6bINOIHEHUS U OQOPMIEHUL,

- CMK-O-K-PU-70-20 Obwue mpebosanuss k cmpykmype u
oopmaenuio Kypcogoii pabomul (npoekma,.

1. KomnuectBo mmtroctpanunii, nomemaemsix B TJI, TOKHO OBITH
JOCTaTOYHBIM JJISI PacKpHITHs coiepikaHus. MmocTpanum (deprexu, rpadukw,
CXEMBI, KOMITBIOTEPHBIC PacIliedaTKH, TUarpaMMbl, (POTOCHUMKH H T.II.) CICIyeT
pacronarate HEMOCPEICTBEHHO IOCIE TEKCTa, B KOTOPOM OHH YIOMHHAIOTCS
BIEpPBbBIC, UJIU HA CIIEIYIOLIEH CTpaHUIIE.

2. Bce wnmmocTpanuy HMMEHYHOTCSI PUCYHKAMM U HYMEPYROTCS
apabckumu 1udpamu B npeaenax scero T/,

3. Hnmroctpaniun Kaa0ro MPUIIOKEHUST 0003HAYAIOT OTAEIBHOM
HyMmepanueil apadckumu nudpamu ¢ 100aBICHUEM Mepe UPPoi 0003HAYCHHUS
MPHJIOKEHHS.

4, Ha Bce mmmoctpanmu B T/ D0mKHBI OBITH HaHBI cChUTKA. [Ipm

CCBUIKAX Ha WIUIFOCTPAIMH CJIEAYeT IHCATh «... B COOTBETCTBHH C PHUCYHKOM 2»
WJIN YKa3bIBaTh B CKOOKAx

5. Wmroctpanms pacrionaraercs MO TEKCTy JOKYMEHTa, €CIM OHa
pa3memaercs Ha mucte popmata A4. Eciom dpopmar mmroctpanmu 6omnbie A4, To
ee CJIe/lyeT MOMEINaTh B IPHUII0KEHHH.

6. Wnnroctpanuu ciieayer pasMeniath Tak, 4ToObl UX MOYKHO OBLIO
paccMmarpuBaTh 0€3 IOBOPOTa

6 TpeGoBaHusi k opopmiIeHHI0 rpaduUecKoli YacTn

I'paduueckas 4acTh KypCOBOIO IPOEKTA IPEACTABIICHA YEPTEIKAMH,
BKITIOYAFOIITUMH B CeOs:
- Uepréx oOIiero Buia MexaHu3Ma.
- [IpuHIMIHATEHYO THIPOCXEMY PHUBOJIA.
- COOpOYHBII YepTEK TUAPOLUMITHHAPA.
- Pabounii uepTexk JIeTaNmy TUIPOIMITHHIPA
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IIpn KypcoBOM NpPOEKTHPOBAaHWM Trpaduyeckasi 4acTh BBHITOJIHACTCA Ha
cTaguy pabounx depreskei. YepTexkn MPOEKTOB AOJDKHBI OTBEYaTh TPEOOBAHUIM
rpadudaeckoro oopMICHHUS, MPEAyCMOTPEHHBIMU NpaBHiIaMu EnauHON cuctemsl
KkoHCTpYyKTOpcKoit nokymenTarmu (ECKJI) momKkHO cTpOTro COOTBETCTBOBATE:

— CMK-O-CMI'TYV-42-09 Kypcosas paboma (npoexkm): cmpykmypa,
codepoicanue, odujue nPasua 6bINOIHEHUS U OPOPMAEHUA,

— CMK-0O-K-PHU-70-20 Obwue mpebosanusi Kk cmpykmype u 0QOopMIeHUIO

Kypcogotl pabomsl (npoexma).

1. I'paduueckuii mMarepuan, NMpeACTaBICHHBIA B BUAE YEPTEKEH,
9CKM30B M CXEM, XapaKTepH3YIOIIUX OCHOBHBIE BBIBOIBI M IPEAJIOKEHUS
UCTIONHUTENS, AOJKEH coBMecTHO ¢ T/l packpwiBaTh coaep:KaHUE KypCOBOM
paboTsI (IpoekTa).

2. CoctaB ® o00BeM Tpaduyueckoro MaTepuana  JOJDKHBI
OTIPENETATECS PYKOBOAMTENEM KypCOBOW pPabOTHI (IPOEKTa) M yKas3bIBaThCA B
3aJ[aHUH.

3. I'padmaeckuii maTepuan, nperHa3HAYEHHBINA UIA 1EMOHCTPAIN
Ipu MyOJIMYHON 3ammTe paboThl, HEOOXOAMMO pacroyiaraTb Ha JHcTax (opmara
Al. PacronoxxeHue jMcTa MOXET OBITh IPUHATO KaK TOPU3OHTAIBHBIM, TaK U
BEPTHKAJIbHBIM.

4, I'paduueckmnii matepuan JOJDKEH OTBe4aTh TpeOOBaHHUAM
JICUCTBYIOIMX CTAaHJAPTOB 110 COOTBETCTBYIOLIEMY HANPABICHUIO HAYKU, TEXHUKH
WJIN TEXHOJIOTUU M MOYKET BBITIOJIHATHCS  TPAJUIIMOHHBIM CIIOCOOOM - KapaHIaloM
WIN TYUIBIO;aBTOMAaTH3HPOBAHHBIM CIIOCOOOM - C NMPUMEHEHHEM TpadUuecKhx U
reyaTamyx YCTpoHCcTB BeiBoga DBM.

5. LBeT M300paxeHNH YepTekKeH U cXeM - YepHBIH Ha OeroM QoHe.
Ha nemoHCTpanmoHHBIX JIMCTax (IUIAKaTax) JOMYCKaeTcs NPHUMEHEHHE ILBETHBIX
n300paskeHM U HaIITHCEH.

6. B odopmiiennn kommiekra JIHCTOB Tpaduueckoro marepuaia
paboTHI cleyeT NPUAEPKHUBATHCS SIMHOTO CTHIIA.
7. ITo pemenmio IIIIK Bo Bpems 3amuTel KypcOBOH pabOTHI

(mpoekra) ee rpaduuecKas 4acTh MOXKET NPEACTABIIATHECSA B MOJHOM O00bEeME HITH
YaCTMYHO C MCIIOJB30BAaHHMEM TEXHUYECKMX HOcCUTeleH JaHHeix OBM n
MIPOCKIIMOHHONW amnmapaTypbl. B 3TOM cilydae 4YepTekd W JSMOHCTPAIMOHHBIS
JIUCTBI TOJKHBI OBITh MPUBEACHBI B KOHIIE MOSICHUTEILHOM 3alTUCKU B BUIE KOTIHMA
dbopmara A4, pacriedaTaHHBIX Ha OyMmare, Ha3BaHUsS JIMCTOB TpadUIECKON HaCTH
BKJIIOUAIOTCA B COJIEpPIKaHUE.
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7 CniucoK MCIO0JIb30BAHHBIX HCTOYHHKOB

CHHCOK HCIOJNB30BAaHHBIX MCTOYHHKOB YKa3bIBAeTCS B COOTBETCTBUH C
JeHCTBYIOIMMHI HOPMaMy IS HAyYHO - TEXHUYECKOU JINTepaTyphL.

Ceenenns o KHUTaX (Y9eOHHUKH, CIIPAaBOYHHUKH U Jp.) JOJDKHBI BKIIIOYATH:
(daMIITHIO W WHUIMAJBI aBTOpa, 3arjlaBue KHUTH (0e3 KaBBIYCK), TOJ W3IAHWUA,
00BEM B CTpaHHUIIAX.

8 3ammuTa KypcoBoro npoekra

B mpouecce MOAroTOBKM K 3alUTe CTYJEHT TOTOBUT JHokian Ha 15-20
MUHYT. B noknmage JOKHO OBITH PAaCKPBITO COJMEPXKAHUE KYpPCOBOTO IMPOCKTa,
PACKpBITHI TTABHBIC MOJIOXKCHUS, OOJbBIIE MOJOBHHBI MOKJIAAa JOJDKHO OBITh
MOCBANICHO TIPAaKTHYECKOW YacTH, 3aKaHYMBAeTCs JOKIAaX BBIBOOAMH U
MIPEUIOKECHISIMH.

3ammTa KypCcOBOTO TMPOEKTa OCYHICCTBIACTCSA Iepell KOMHCCHEH,
COCTOSILIEN U3 MpEenoJaBaTeNeH.

9 KpuTepnu olleHKH KypPCOBOI0 NpoeKTa

KypcoBoit npoeKT olieHHBaeTcs 10 MATHOATUIEHON CHCTEME.

KpurepusiMu olleHKH KypCOBOil paboThI 10 AUCIMILIMHE SIBIISIOTCS:

® KauyeCTBO COJACPKaHUsI PaboTh (HocTHKEHHE CHOPMYTHMPOBAHHON IIETU
W pelIeHWEe 3a/ad WCCIEJOBaHMS, IIOJHOTA PACKPBITHS TEMBI, CHCTEMHOCTh
MOJIX0/Aa, OTPAKCHUE 3HAHUH JINTEPATYPhl M PA3IMYHBIX TOYEK 3PCHHUS MO TeMe,
HOPMAaTHBHO-TIPAaBOBBIX AaKTOB, apryMEHTHPOBAHHOE OOOCHOBaHWE BBIBOJOB H
MIPEUTOKEHUH );

e coOmromeHue rpaduKa BRIIOTHEHUS KYPCOBOTO MPOEKT (PaboThI);
000CHOBaHNE aKTYaJIbHOCTH BHIOPAHHOM TEMBI;
COOTBETCTBHE CO/IEPIKaHUs BEIOPaHHOI! TeMe;
COOTBETCTBHE CO/ICPIKAHUS IVIaB U naparpadoB UX Ha3BaHUIO;
JIOTUKA, TPAMOTHOCTb U CTHJIb W3JI0KEHHUS;
HaJIM4Xe TPAaKTHUECKUX peKoMeHnanwi (st 3, 4 Kypcos);
BHEITHUI BUJ paboThI 1 ee opopMIIeHHE, aKKypaTHOCTB;
co0JtoieHre 3a1laHHOTO 00beMa paboThI;

e HaJM4YMe XOpOIIO CTPYKTYPHUPOBAaHHOI'O IUIAHA, PAaCKpPBIBAIOIIETO
coJiep)KaHne TeMbI KypCOBOH paboThI;

® HaJM4HMe CHOCOK M IPaBHIBHOCTh UTUPOBAHMUS;

e KayecTBO O)OPMIICHHS PUCYHKOB, CXeM, Tabu;

® [PaBHJILHOCTH O(OPMIICHHS CIIMCKA UCTIOJIb30BAHHOI JIUTEPATyphI;

® JIOCTaTOYHOCTh U HOBHM3HA M3YUEHHOMW JINTEPATYPBI;
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® OTBETHI HA BOIIPOCHI IPH ITyOJINYHOHN 3aIuTe paboTHI.

O1reHKa «OTJIMYHO» BBICTABIISICTCS] IPU BBIIIOJIHEHUN KypPCOBOTO IIPOEKTA B
MOJJHOM 00BEMe; HCIOJIb3yeTcss OCHOBHas JMTeparypa o mnpobieme, pabora
OTJIMYaeTcs TIIyOMHOW IpOpabOTKM BCEX pa3ZesioB COJCPIKATeNbHONH YacTH,
odopmIleHa C COOTIOICHHEM YCTaHOBICHHBIX IPABIII; CTYIEHT CBOOOIHO BIIaZCeT
TEOPETHUECKUM MaTEepHaIoM, 0€30IIMO0YHO MIPUMEHSET €ro MpH PEelICHuH 3314,
cOpMyIHPOBAaHHBIX B 3aJ@HWH; HA BCE BOMPOCHl JACT MPABWIbHBIC U
000CHOBaHHBIE OTBETHI, YOSINTEIBHO 3AIIUIIACT CBOIO TOUKY 3PEHHS.

OmeHKa «XOPOIL0Y» BBICTABIIACTCS IPH BBHITOIHEHHN KypCOBOTO IPOEKTa B
MOJHOM o00BeMe; paboTa OTIMYAaeTCsT TIIyOWHON NPOpabOTKH BCEX Ppa3AeioB
COAEpKATENbHOM 4YacTH, o(popMIIeHa ¢ COOJIIOJCHHEM YCTAHOBJICHHBIX INPaBHIL;
CTY/ICHT TBEpJO BJAJCET TEOPETHUECKHM MaTepHalIoM, MOXET MPUMEHSTh €ro
CaMOCTOSITENIHO WIIM IO yKa3aHHWIO TpErojaBareisi; Ha OOJBIIMHCTBO BOIPOCOB
JlaHbl TPaBHJIbHBIC OTBEThHI, 3allIMINACT CBOK TOYKY 3pPEHHSI JIOCTATOYHO
000CHOBAHO.

OleHKa  «yIOBJETBOPHUTEJIbHO»  BBICTABISICTCS. IPU  BBIOJHEHUH
KypCOBOTO MPOEKTa B OCHOBHOM NPaBHJIBHO, HO 0€3 JOCTAaTOYHO TIIIyOOKOH
popabOTKH HEKOTOPBIX PA3/]ENIOB; CTYACHT YCBOWIJ TOJBKO OCHOBHBIC Pa3eiibl
TEOPETHUYECKOT0 MaTepHaja M 10 yKa3aHWIO IperojaBareisi (03 WHUINATHUBBI U
CaMOCTOSITENIbHOCTH) TPUMEHSET €ro IpaKTHYECKW; Ha BONPOCHI OTBEYAeT
HEYBEPEHHO WJIM JJOMYCKAaeT OMINOKH, HEYBEPEHHO 3aIIMIIAET CBOIO TOUKY 3PECHUSL.

OleHKa «HEYJIOBJIETBOPUTEIbHO» BBICTABISIETCS, KOIJA CTYACHT He
MOJKET 3aIIUTUTh CBOU PELICHMS, TOMyCKaeT rpyoObie (akTHUECKUE OIIMOKU MPH
OTBETAX HAa NOCTABJICHHLIC BOIIPOCHI MJIM BOBCE HE OTBEYACT HAa HUX

TlonoxxurenpHas OIICHKA BBICTABJIACTCA B BEAOMOCTb U 3aYCTHYIO KHHKKY.
CTy/eHT, TOJY4YMBIIUN HEYJTOBIETBOPUTEIBHYIO OIEHKY, JOJDKEH a0paboTarh
KypcoByto paboTy. B aToM citydae cMeHa TeMbl He I0ITyCKaeTcs.

Ouenka ypoBHA C(HOPMHPOBAHHOCTH IPO(ECCHOHAIBHBIX M 00mHNX
KOMIIETEHIIM BO BpeMsI TIOATOTOBKM U 3aIUTHl KypCOBOTO MPOEKTa II0
PO eCCHOHANTEHOMY MOJYIIO OIPEEIsieTCsl PYKOBOANTENIEM MO YHUBEPCAIbHON
IIKaje OIEHKH O00pa3oBaTeNIbHBIX JOCTHXKEHHUH, KOTOpbIE BKIIOYAIOT B ceOs
OCHOBHBIE [T0KA3aTeIN OLIEHKH PE3yJIbTaTOB
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Ornenka 00pa30BaTeNbHBIX JOCTIKEHIH 00yJaromerocs

Kopg u nammeHnoBanue
KOMIIETEHIINI

Ouenka (nonoxuTenbHas — 1/ orpunatensHas — 0)

Kog u
HanMmeHoBanue OITOP
(OCHOBHBIX
oKa3aTejel OLIEHKU
pe3ynbTrara)

Brmo
JIHEHU

KII
(KP)

3amm
Ta
KIT

(KP)

WnTerpanbu
ast
OLICHKA
OIIOP xax
pe3ynpTaTo
B
BBINOJIHEHU
s U 3alllUThI
KII (KP)

TIK 2.1 YgacTBOBaTH
B IIPOCKTHPOBAHUH
THIPABIMYECKUX U

[THEBMATHYECKUX
MIPUBOIOB 110 33JJaHHBIM
YCIIOBUSM U
paspabatbiBaTh
MPUHIUTAATBHBIC
CXEMBI.

OIIOP 2.1.1
[TpouTeHue yCIOBHBIX
0003HaYCHUIT
THPaBIMYCCKUX U
IMHEBMATHYECKUAX
CHCTEM

OIIOP 2.1.2
Paszpabotka u
000CHOBaHHE

MPUHIUITAATBHBIX
TUIPABIUYECKUX U
MTHEBMATHYECKHUX CXEM
110 3aJIaHHBIM
YCIOBHAM PabOTHI
MeXaHH3Ma B
COOTBETCTBHUH C
TpeOOBaHUSIMH
HOPMATHBHO-
TeXHUYECKOU
JTIOKYMCHTAI[HH

OIIOP 2.1.3
Omnpenenenue

37




OCHOBHBIX
TEXHHYECKHX
napaMeTpoB
THIPaBINYECKUX U
MTHEBMAaTUYECKUX
CHCTEM B
COOTBETCTBUHU C
NPUHLMIIHAIBHON
TUAPOCXEMOU

OIIOP 2.1.4 Bribop
OCHOBHOM
HanpaBJISIOLEN U
perynupyromein
THIPABIMYECKON
anmaparypbl
TUIPABINIECKUX U
ITHEBMATHYCCKUX
CHCTEM B
COOTBETCTBHH C
MPHUHIUITAATEHOM
TUIPOCXEMOMH

OIIOP 2.1.5 Bribop
BCIIOMOTaTeIbHON
THAPABINYECKOM
annapaTypsl
THAPABINYECKUX H
ITHEBMAaTHYECKUX
CHCTEM TI0 3aJ[aHHBIM
YCIIOBHAM
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[IK 2.2. Ucnonp30BaTh
MIPUKITaIHbIE
MpOTPaMMBI IIPU
odopmIIeHHN
KOHCTPYKTOPCKOU U
TEXHOJOTUYECKOU
JOKyMEHTAIHH.

OIIOP 2.2.1
Hcnonb3oBanue
TIPUKIIATHBIX
MpOrpamMm Ipu
pa3paboTke
TUPABINYECKON
CXEMBI

OIIOP 2.2.2
OdopmiteHre TaOIHIIBL
THIPABINIECKIX
JJIEMEHTOB
TUIPaBIMYECKON
CXEMBI C
UCIIOJIb30BaHHEM
MpOrpaMMBbl
«KOMITAC»

OIIOP 2.2.3
[octpoenue
IIUKJIOTPaMMBI C
HCTIONIb30BaHUEM
HPOTPAMMBI
«KOMITAC»

OK 1. Beibupats
CIOCOOBI peIIeHus 3a1a4
npodeccnoHaTbHOMI
JIeITeIIbHOCTH
MIPUMEHHUTEIBHO K
pa3IMIHBIM KOHTEKCTaM.

OIIOP 1.1
ApryMEHTHPOBaHO
000CHOBBIBAECT
CYIIHOCTb U
3HAYUMOCTh OyyIiei
npodeccun;

OIIOP 1.2 ITnanmupyer
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MOJTy4eHHe
JIOTIOJTHUTENBHBIX
HaBBIKOB B paMKax
cBoeil Oyayieit
npodeccuy;

OIIOP 1.3
AHanusupyet cBoU
CIIOCOOHOCTH U
BO3MOXXHOCTH B
npo¢heCCUOHATBHOM
JIeSITeIbHOCTH B
nporecce
cobeceoBaHus C
paboTomarernem,
MeIarOrHYeCKUM
paboTHHKOM,
PYKOBOAUTEIEM
NPaKTUKH;

OK 2.
Ucnons3zoBarh
COBpEMEHHBIE CPEJICTBA

MOWCKa, aHAJIN3a U
HHTEPIpETANN
HHPOPMALIUH H

WHPOPMALMOHHBIC

TEXHOJIOTHH IS
BBINTOJTHEHUS 33124
npoQeCcCUOHANTBHOM
JIeSTeIbHOCTH

OIIOP 2.1
ApryMEeHTHPOBAHHO
000CHOBBIBAET
npodeccnoHanbHy 0
3a/1a4y WM mpobiemy;

OIIOP 2.2 CocraBnsier
IUIAH PELIeHUs
poeCCHOHATBHOM
3aj1a4m;

OIIOP 2.3 OnenuBaet
PEe3yJIbTATHI PEIICHHS
npoQeCCHOHATBHOM
3a1a4H;
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OIIOP 3.1 Ilpunumaer
pelieHue B
CTaHAapTHOU
OK 3. IlmaampoBats 1 MpOQeCCHORATbHOIA '
peann3oBBIBATh CHTY AT,
COOCTBEHHOE
npo(hecCHOHABHOE | OIIOP 3.2 ITpuanmaer
JMYHOCTHOE Pa3BHUTHE, peleHue B
NpeaANpUHUMATEIBCKYIO HeCTaH}:[apTHOﬁ
ACATEILHOCTD B po¢eCCHOHATBHOM
npodeccuoHaNIbHOM CHTYyaLHL;

ctepe, HUCIIOIB30BATH
3HaHUs 10 pUHAHCOBOM
TPaMOTHOCTH B

Pa3IHYHBIX )KU3HEHHBIX

OIIOP 3.3 OuenuBaer
pe3yabTaThl U

MOCJIEICTBUS CBOUX
JNIEWCTBUN B

CUTYAIHSX. .
CTaH/apTHBIX U
HECTaHAAPTHBIX
CUTYaIHsX.
OK 9. IToxs3oBaThCs OIIOP 9.1 Bnaneer
pogeCcCHOHANTBHOM nHpOpManuei B
JIOKYMCHTAIHeH Ha 00acTi HHHOBAIWii B
rOCy/IapCTBEHHOM U npodeccroHabHOI
cdepe AesTeIbHOCTH.

MHOCTPAHHOM S3bIKaX.

% TIOJIOKUTEIBLHBIX OLIEHOK
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[punoxenne A
®DopMa TUTYJIBHOIO JUCTA

MunncTepcTBO HAyKH U BEICIIETO 0Opa3oBaHus Poccuiickoit dexepannn
®DeneparpHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKICHHIE
BEICIIIETO 00pa30BaHUsL
«MarauToropckuii rocyapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
um. I'.1. HocoBay

MHoronpoduIbHBIN KOJIIEIK

OtneneHue

TILK

KYPCOBASI PABOTA (ITPOEKT)
PACYETHO-TIOSICHUTEJIBHAS 3AIIICKA

ITo aucrummae / MJIK

(kKo ¥ OJTHOE HauMeHOBaHKe AUCIUILIHNHBI / MJIK)

Ha temy
(TIO0THOE HAMMEHOBAHUE TEMBI)
Hcnonaurens: oOydatomuiics Kypca, Tpymnia
(®.1.0.)
PykoBonurens:
(®.1.0. nomxHOCTD, yU€HAS CTEIICHb, yUEHOE 3BaHHE)
Pabora momymiena k 3amure " " 20 1.

"

Pabora 3amumena " 20__r. c oueHKoit

Marnutoropck, 20



Ipuaoxenne b
MunncTepcTBO HAyKH U BEICIIETO 0Opa3oBaHus Poccuiickoit dexepannn
DenepanbHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTENbHOE YIPESIKACHHUE
BEICIIIETO 00pa30BaHUs
«MarHuTOropcKui rocyJapCTBEHHbIN TEXHUUECKU YHUBEPCUTET
nm. I'. HocoBa»

MHoronpoduiIbHBIN KOJIIEIK

Otnenenue
3ATAHUE
HA KYPCOBYIO PABOTY / KYPCOBO#M ITPOEKT
Tema
O0yyaroemycst

((paMuist UM OTYECTBO)

Hcxoaubie naHHbIe K pabote (IPOEKTY)

ITepeuens BOPOCOB, HOATEKALIUX Pa3pabOTKe
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I'padpmueckas gactp

PykoBonurens:
TIOATTUCH
« » 20
3ananue
MOJTYYHIL: /
MOJIKCH
« » 20

44



	Министерство науки и высшего образования Российской Федерации
	Федеральное государственное бюджетное образовательное учреждение
	высшего образования
	«Магнитогорский государственный технический университет
	им. Г.И.Носова»
	где Q дн – действительная подача выбранного насоса;
	где    Ку – расчетный коэффициент утечек, Ку = 0,005 · 10-6 л/Па мин

	Количество иллюстраций, помещаемых в ТД, должно быть достаточным для раскрытия содержания. Иллюстрации (чертежи, графики, схемы, компьютерные распечатки, диаграммы, фотоснимки и т.п.) следует располагать непосредственно после текста, в котором они упо...
	Все иллюстрации именуются рисунками и нумеруются арабскими цифрами в пределах всего ТД.
	Иллюстрации каждого приложения обозначают отдельной нумерацией арабскими цифрами с добавлением перед цифрой обозначения приложения.
	На все иллюстрации в ТД должны быть даны ссылки. При ссылках на иллюстрации следует писать «... в соответствии с рисунком 2» или указывать в скобках
	Иллюстрация располагается по тексту документа, если она размещается на листе формата А4. Если формат иллюстрации больше А4, то ее следует помещать в приложении.
	Иллюстрации следует размещать так, чтобы их можно было рассматривать без поворота
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	Графический материал, предназначенный для демонстрации при публичной защите работы, необходимо располагать на листах формата А1. Расположение листа может быть принято как горизонтальным, так и вертикальным.
	Графический материал должен отвечать требованиям действующих стандартов по соответствующему направлению науки, техники или технологии и может выполняться:традиционным способом - карандашом или тушью;автоматизированным способом - с применением графичес...
	Цвет изображений чертежей и схем - черный на белом фоне. На демонстрационных листах (плакатах) допускается применение цветных изображений и надписей.
	В оформлении комплекта листов графического материала работы следует придерживаться единого стиля.
	По решению ПЦК во время защиты курсовой работы (проекта) ее графическая часть может представляться в полном объеме или частично с использованием технических носителей данных ЭВМ и проекционной аппаратуры. В этом случае чертежи и демонстрационные листы...
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