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BBEJIEHHUE

BaxHylo dYacTh TEOpEeTHUECKOM H MpPOQPECCHOHATBHON TNPaKTHYECKON
MOJTOTOBKH CTYJEHTOB COCTABIISCT BHINOJHEHUE KypCOBOTO IPOCKTUPOBAHUS.

CocraB W cofepkaHHE KypCOBOTO MPOEKTHPOBAHHMAT HANpPaBICHBl Ha
peanm3amio IeHCTBYIOMETO (GenepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHAapTa CPeIHEro MpoQeccHoHaIbHOI0 00pa30BaHuUsI.

Benymell nugakTHYecKOH LENBIO KYPCOBO20 NPOEKMUPOSAHUs SBIAETCS
(hopMHpOBaHUE MPAKTHYECKUX YMEHHH - TPOPECCHOHANBHBIX (YMEHUH BBINOJIHATH
onpeJeicHHble JICHCTBUS, oOmepalyy, HeoOXOAUMbIE B IOCIEIYIOIIEM B
poeCCHOHATIBHON EATEIBHOCTH), HEOOXOIMMBIX B IOCIEAYIONICH yueOHOU
JIEATEILHOCTH 110 MPO(eCCHOHAIBHBIM MOYJISIM.

B cootBerctBum ¢ paboueit mporpammoit I[IM. 02. IIpoextupoBanue
THIPAaBIMYECKAX W MHEBMaTHYeCKUX NpuBoxoB m3nenuit, MJIK.02.01 O6nemHBIC
THIpPaBIMYECKHE W  IHEBMAaTHYECKHE  IPHBOJBI, THAPOIHEBMOABTOMATHKA,
T.02.01.04 TIIpoektupoBaHHe OOBEMHBIX THIPABIMYECKUX WM ITHEBMATHUCCKIX
MIPUBOIOB TIPELYCMOTPEHO BBIIIOJIHEHHE KYPCOBOTO MPOEKTa.

B pesynbraTe ero BRITOIHEHHS, 00YJarONIMHCS JOIDKEH:

ymems:

- MIPOEKTUPOBAThH THAPABINYIECKHUE U THEBMATUYECKIE CUCTEMBI U IPUBOIBI

I10 33JJaHHBIM YCJIOBUSIM;

- MIPOEKTHPOBATH CUCTEMBI YIIPABICHHUS;
- BBITOJIHATH IPHHIUITHAIBHBIE THAPABINYECKHIE CXEMBI COTJIaCHO

TpeboBanuii ['ocyapcTBEHHBIX CTAHIAPTOB;

- OIMCHIBATH pabOTy NPUBOAA M CUCTEMBbI YIIPABICHUS 1O [IUKITY;
- IIHCaTh CXEMBI TOTOKOB paboyero Teia Mo 3JeMEeHTaM LKA paboThI

TIPUBOAA;

- COCTaBISITH (QYHKIIMOHAIBHYIO INKIIOTPaMMY;
- pacCUMTHIBATH MTAPAMETPhI THAPABINYECKIX U ITHEBMATHUECKUX MAIINH;
- MIPOU3BOJUTH PacyeT I'MIPaBINYECKUX HOTEPh, SHEPTeTUIECKUN I

TEIJIOBOU pacyeT;

- BBIOMpPATH THAPOIBUTATENH, THIPOMAIINHEI, THIpOaNaparypy,

KOH/IMITHOHEPHI pabodero Tena U BCIIOMOTaTeNIbHBIE YCTPOcTBa

¢ TpeOyeMbIMH TEXHUYECKUMH XapaKTePUCTHKAMU;

- MIOJIK30BaThCs [ 0CcynapcTBEHHBIMH CTaHIApTaMH IIPH BRIOOPE CTaHAAPTHBIX

H3ICIIUH;

- HCIONb30BaTh COBPEMEHHBIE IIPUKIIAJAHBIE IPOrPAMMBI JUISl BBITOIHEHUS

MIPUHONIHATEHBIX THAPABINYECKHX CXEM;

ConepkaHue  KypcOBOTO  INPOEKTUPOBaHHMA  OPHUEHTHUPOBAHO  Ha
(opMupoBaHHe OOIMIMX KOMIETECHIMH 110 MPO(hecCHOHATLHOMY MOIYJII0 OCHOBHOM
npodeccHoHaILHOIM 00pa30BaTeNILHOM MPOrPaMMBI IO CIICIHATEHOCTH:



OK 1. IloHnMaTe CYIIHOCTh M COIMAJBbHYIO 3HAYUMOCTh CBOCH Oymymiei
mpodeccuu, MPOSBITH K HEW yCTOWYMBHIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBECHHYIO JACATEINHHOCT, BRIOUPATh THIIOBEIC
METOABl M CHOCOOBI BBIOTHEHWS MNPOGECCHOHATNBHBIX 33/ad, OIEHHBATh HX
3¢ ($EKTHBHOCTH U Ka4eCTBO.

OK 3. IIpuammarp pemeHHs B CTaHAAPTHBIX W HECTaHAAPTHBIX
CUTYalUsIX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiiare IMOUCK ¥  HUCIOJNb30BaHHE  HH(OpPMALH,
HeoOxoauMoN ast 3()(EKTUBHOTO BBHINMOJTHEHHS TNPOQECCHOHANIBHBIX —3ajad,
poQeCCHOHANBHOTO M JINYHOCTHOTO Pa3BUTHSI.

OK 5. Hcmnonp3oBath HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIC TEXHOJOTHH
B IIpO(heCCHOHAIILHOM JESTeILHOCTH.

OK 6. Pabortate B KOJUIEKTHBE M KOMaHZE, 3(P(PEKTUBHO OOIMIATHCSI C
KOJUIETaMH, PyKOBOJCTBOM, TOTPEOUTEIIMH.

OK 7. Bpate Ha ce0s OTBETCTBCHHOCTh 3a pabOTy WICHOB KOMaHIBI
(TTOTYMHEHHBIX), PE3yIbTAT BHINOJHEHUS 3aaHHMH.

OK 8. CamocTosATensHO ONpenensaTh 3aJadd Mpo(ecCHOHANBHOTO U
JIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCA CaMO0Opa30BaHNEM, OCO3HAHHO IUIAHUPOBATh
MOBBILICHHE KBATU(HUKALIIH.

OK 9. OpwuentupoBaTbcsi B YCIOBHSIX YacTON CMEHBI TEXHOJIOTUH B
podeCCHOHANBHOMN eI TENILHOCTH.

U oBnazgenuto npodeccHoHaIbHBIMI KOMIIETEH LISIMH:

I1K 2.1. YuactBOBaTh B IIPOEKTUPOBAHUU TUAPABINYECKUX u
ITHEBMaTHYEeCKUX  MPUBOJOB 110 3aJaHHBIM  YCJIIOBHSM W pa3pabaTbiBaTh
MIPUHINIHAIEHBIE CXEMBI.

[IK 2.2. cnonp30BaTh MPHUKIAIHBIE TPOTPaMMbl HpH  O(OPMIICHUH
KOHCTPYKTOPCKOH M TEXHOJIOTMYECKOH JTOKYMEHTAINH.

BrimonHeHne  crymeHTaMH  Kypcogozo  npoekmuposanusi 1o IIM.O2.
[IpoekTupoBaHNe THIAPABINYECKUX ¢ ITHEBMATHYECKUX IMPHBOIOB M3ZEIIHH,
M/K.02.01 O6BemHbIC TU/IPABINYECKUE u [THEBMAaTUYECKUE
NpUBO/IBL, THAponHeBMoaBToMaruka, 1.02.01.04  TIpoekTHpoBaHue O0OBEMHBIX
THJIPaBJIMYECKUX U ITHEBMATHYECKHUX MIPUBOJOB HAMPABJICHO HA!

- 0b6oOmieHne, cHCTeMaTH3aINIo0, YIIIyOJeHHe, 3aKpeIUIeHHe, pa3BUTHE U
JIeTaJM3alMI0 TMOJYYEHHBIX TEOPETHYECKUX 3HAHUM 110 KOHKPETHBIM TeMaM
MEXANCIMIUIMHAPHBIX KYPCOB;

- (hopMupOBaHHE YMEHHMH NPUMEHSTH MOJyYCHHbIE 3HAHUS Ha IPaKTHKE,
peaM3alyio eIMHCTBA HHTEIUIEKTYya IbHONW M IPAaKTHYECKOH AEATEIHHOCTH;

- pa3BUTHE WHTEJUIEKTYyaJIbHBIX YMEHMH Yy OyAyIIMX CIEIHaUCTOB:
AQHAINTHYECKUX, IIPOSKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.

[TpoomKUTENEHOCTD BBIOIHEHHSI KyPCOBOTO NPOEKTUPOBAHMS COCTABIISET
40 akajeMHYEeCKMX 4YacoB. 3allMTa KypCOBOTO IpPOEKTa  IMPOBOJMUTCS IOCie



3aKJIIOYUTCIBHOTO 3aHATHA, KOTOpO€C obecneynBaeT HaJIN49Hue 3HaHPII>i,
HEO0OXOJUMBIX JJIs1 €€ BBIIIOJTHCHMA.

1. TEMATHUKA KYPCOBBIX ITPOEKTOB

[IpoexTnpoBanue THAPONPUBOAA TIEPEMEILCHNS XOIOAUIbHUKA
IIpoexTupoBaHue ruApONPUBOAA EPEMELICHUS TENEKKH TPOMKOBILIA
IIpoexTupoBaHue TUAPONPUBOAA HOJBIKHBIX POIHKOB
IIpoexTupoBanue TUAPONPUBOJA TIHYLIEH KIIETH

IIpoexTupoBaHue THAPONPUBOJA MEXAHHU3MA NEPEMEILCHNS TENSKKU
IIPOMKOBIIIA

akrwbdE

6. IIpoexTupoBaHue TUAPONPHUBOIA MEXaHU3MA TSIHYILET0 POJIMKa

7. [IpoexTnpoBaHe THAPONPUBOAA YCTPOHCTBA IEPEMELICHUS IITHHIPOB
TEJIC)KKHU JUT IPOMKOBIIIA

8. [IpoexTnpoBaHue THAPONPHUBOAA YCTPOHCTBA YIPABICHHUS CTOIIOPA
MIPOMBIIIJIEHHOTO CTaJIEKOBIIIA

9. [IpoexTnpoBaHre THAPONPUBOAA TIEPEMEICHNS TEIEKKH CTATBKOBIIA
10. [IpoexTnpoBaHue THAPONPUBOAA IIOABEMA 3aTOTOBKH

11. IIpoexTupoBaHue TUIPONPHUBOIA YCTPOUCTBA YIPABJICHUS CTONIOPA

12. IIpoexTupoBaHue TUAPONPHUBOIA IBUKECHUS OMOPHOTO POJIHKA

13. IIpoexTupoBaHue TUAPONPHUBOIA MEXAaHU3MOB YIJIe3arpy304HON MaIlliHbI
14. ITpoexTrpoBaHue THAPOIPHUBOIA ABUKECHUS YCTPOMCTBA YIIPABICHUS
CTOIIOPOM TENEKKH

15. [IpoexTnpoBanue THAPONPUBOIA YCTPOHCTBA YIPABICHHS CTOIIOPOM
TEJIC)KKH TIPOMKOBIIIA

16. [IpoexTnpoBanue THAPONPUBOIA YCTPOHCTBA YIPABICHHS CTOIIOPOM
TEJIC)KKH TIPOMKOBIIIA

17. [IpoexTnpoBanue THAPONPUBOAA TTOABEMA 3aTPABKU

2. COIEP)KAHUE U OFBEM KYPCOBOI'O ITIPOEKTA

3ammTa KypcoBOTO MPOEKTa MOXKET OBITh YCIIEIIHOI B TOM CIly4ae, eciu

CTYJIEHT Ha BBICOKOM YpOBHE OyAeT pelnarb BCE BONPOCHI 3aJaHUS, MPOSBUT
aKKypaTHOCTb, = HAaCTOMYWBOCTh, TPYAOJIIOOME, TBOPUYECKYI0  HWHHUIIMATHBY,
CITOCOOHOCTH HMCIIOJIB30BATh CIPABOYHYIO M HOPMATUBHYIO JuTepaTypy. [Ipu sTom
JOJDKHBI  OBITH  BBIJICPXKAHBI  00s3aTENbHBIE TPEOOBAHUS IO  BBHIOJHCHHIO
COCTaBHBIX 3JIEMEHTOB KYpPCOBOT'O IPOEKTA.

[IpoekT B 00IIEM ciTydae TOKEH COACPIKATh:

- TeKcTOBBIH JokyMeHT (T/1) B BU/IE TIOSCHUTENBHOM 3aIIUCKY;

- rpadUYecKuii MaTepurall.



OO0BEM nosacHumenvHOIl 3anucKu KypcoBOTO MPOEKTA JOIDKCH OBITH HE
meHee 50 — 60 cTpaHHUI] MEYaTHOTO TEKCTA.
O0BéM epagpuueckoit wacmu — npa nucta popmara Al.
PacuérHO-TIOSICHNTEIbHAS 3alCKa [ODKHA COJEepXKaTh HEOOXOANMBIC
TEXHHMUYECKHE PAcUEThl, ONMCAHUE PAOOTHI MAIIMHBI, XapaKTEPUCTUKY YCTPOHCTBA
n paboTy MEXaHM3MOB THAPONPHBOAA METAJUTYpPTHUECKOTO arperara, IpaBHiIa
TEXHUYECKOH SKCIUTyaTallul I'MAPOINpUBOaa, opranusanuo TOuP runponpusona,
OXpaHy Tpyna.
K rpaduueckomy marepuainy ciieyeT OTHOCUTb:
- Yepréx oduiero Buaa MexaHu3ma.
- [IpuHIMNMAIBHYO THAPOCXEMY MIPHUBOJIA.
- COOpOYHBIH YepTEXK THAPOLMIHHIPA.
- Pabounii yeptexx aeTanu rUIpOLMIMHIDA.
JleMOHCTpalMoHHbIE JIUCTHI B BHUIE CXeM, TrpadukoB, dororpadui,
yepTexel SABIA0TCA dneMeHTaMu T/ U caykaT I8 HarisLIHOTO NIPECTaBICHUS
Marepurana paboTsl IPH ee MyOIMIHOM 3aIuTe.

Bemonnenne n odopmieHHE TOSCHUTENBHON 3alUCKH W YepTeKeH
MpoeKTa JOJDKHBI cooTBeTcTBOBaTh TpeboBanusM ECKJl u nelicTByrommx
CTaHJapTOB.

Ioscnumenvnas 3anucka K KypcOBOMY TIPOEKTYy JOJDKHA — HMMETh
MIPUBEIEHHYIO HUXKE CTPYKTYDPY.

TuTynbHbIN TUCT

Jluct 3ananue

Conepxanue

BBenenue

1. OOmias 4yacTh:

1.1 Kparkuil aHanu3 TEXHOJOTMYECKOTO IpoLecca MU OCHOBHOTO
MexaHudeckoro obopymosanus nexa [TAO «MMKy;

1.2 YerpoiicTBo 1 paboTa MalIMHBI (MEXaHU3MA) M €r0  THIPOIPUBO/IA;

1.3 AHanu3 CynecTBYIOINX KOHCTPYKIUH;

1.4 TIpaBuia TeXHHYECKOH SKCILTyaTalluy THIPOIIPUBOIA.

2. CrienabHAS 9acTh:

2.1 BpibOp HCXOJQHBIX JaHHBIX H OOOCHOBaHHWE MPUHIUIHAILHON
TUAPABIMYECKON CXEMBI;

2.2 Be16op pabodeii )KUJAKOCTH;

2.3 Bribop Hacoca;

2.4 OmpeneneHrie OCHOBHBIX IapaMETPOB THIPOIBUTATENS;

2.5 Pacuer ruspoaBUraTesns Ha MpOYHOCTb;

2.6 Be1OOp ruapaBIMyYecKOil anmnapaTypsl;

2.7 Bei6op ¢punbTpos;

2.8 I'mppaBnuyeckuii pacuer TpyOOIIpoBoaa;
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2.9 Pacuer noteps 1aBIEHUS B THAPOCUCTEME;

2.10 IIpoBepouHsblil pacyeT rUAPONPUBOLA;

2.11 Onpenenenne momuocta u KITJ[ runponpusoa.

3. Opraauzamus Mpon3BOICTBA

3.1 Kpatkoe ommcanne opranmanuu TOuP B mexe;

3.2 TexHOMOTHS IPOBEACHUS KAIIUTATHHOTO PEMOHTA;

3.3 MeponpHsTust 0 HOBBIICHHIO HAaJIe)KHOCTH 000PYI0BaHNUS;

3.4 Cxema 1 KapTa CMa3bIBaHUS.

4. OxpaHa Tpyza.

4.1 MeponpusTusi 1o TEXHUKE 0€30MaCHOCTH U IPOTHBOIIOKapHas
3alIuTa B LIEXe;

4.2 OxpaHa OKpy>Karollel cpe/ipl B YCIOBUSX LieXa.

3axioueHue

Jluteparypa

IIpunoxenus

Tpagpuueckas wacmov MOMKHA OBITH TONHOCTHIO TipeacTaBieHa B CATIP
«KOMITAC-3D»



3. METOANYECKHWE PEKOMEHIALINN
IO BBIITOJIHEHHNIO KYPCOBOT O ITPOEKTA

TUTYJIbHBIN JIUCT u JIUCT 3AJJAHHUE 3amoHsoTCs B COOTBETCTBHH C
npumepoMm, puBeaeHHsM B [OCT.

COJEPKAHUE
B conepxanuy yka3blBaeTCs I0JIHAsI CTPYKTYpa KypCOBOI'O IIPOEKTa, C
COOTBETCTBYIOIECH HyMepaluel CTpaHull.

BBEJEHUE

Bo BBemeHuM yKkasbplBalOT Iiedb paboThl, 00JacTh NPUMEHCHHUS
pa3paboTku, ee HaydyHOe, TEXHHYECKOe M  IPAKTHIECKOEe 3HAa4YCHHE,
HKOHOMHYECKYIO [1EIeCO00Pa3HOCTb.

Bo BBenenuu cnenyer:

- PaCKphITh aKTyaJIbHOCTh TEMBI,

- OXapakTepu30BaTh MpoOJIEMy, K KOTOPOH OTHOCHTCS Te€Ma, W3JIOKHTh
HCTOPHIO BOIIPOCA, 1aTh OLIEHKY COBPEMEHHOMY COCTOSIHHIO TCOPHH WM HPaKTHKH,
IIPUBECTH XapaKTepUCTUKY 0a30BOH oTpaciy (II0AOTPACIIN) IPOMBIIIICHHOCTH;

- chopMyIHpOBATh 3a4a4U 110 TeMe PadOTHI;

- MEepPeYUCIIUTh METOJIbl U CPEJCTBA, C IOMOLIBIO KOTOPBIX OyAyT
pemaThes OCTaBIeHHBIC 3a/1a4H;

- KpPaTKO HW3JI0XKHUTh OXXHAAEMBbIE Pe3ylbTaThl, B TOM YHCIE TEXHHKO-
SKOHOMHYECKYIO L1eJIeCO00pa3HOCTh Pa3paOOTKH JAHHOM TEMBI.

OBIIAS YACTD

O61mas yacth npopabaTeiBacTcsi B COOTBETCTBHH C 3aJJaHUEM, BBIIAHHBIM
PYKOBOAMTENIEM IPH COCTaBJICHWHU ITOJPOOHOTO IIaHa, B KOTOPOM YKAa3bIBACTCS
TIOJHBIA TIepedeHb BCEX BOIPOCOB, ITOJUICKAIINX PACCMOTPEHHIO B KypPCOBOM
MIPOEKTE.

KpaTtkuii aHanum3 TeXHOJIOTHYeCKOro fpoumecca M OCHOBHOIO
MeXaHUu4ecKoro odopyaoBanus nexa [NAO «MMK»

DTa 4YacTh IOSCHUTEILHOM 3alHCKU JOJDKHA COJACPKaTh ONHMCAHUC
TEXHOJIOTHYECKOTO IIpoIiecca, Ha3HAUCHHE M MPUMEHEHHE  MEXaHHYEeCKOTro
000pyI0OBaHUS B 3aBHCHMOCTH OT TEXHOJIOTHUECKOTO MpoIiecca.

Onucanue mexnHono2uuecko2o npoyecca

Orta 4YacTh MOSCHHUTEIBFHOM 3alMCKU JIOJDKHA CcoJiepKaTh HOIpOOHOE
OMHCaHKE TEXHOJOTHUECKOTO Mpoliecca MPOTEKAIOIIEro B IIEXE, B 3aBUCUMOCTHU OT
€ro Ha3HA4YeHHs, XapaKTepPUCTHKY 000pyI0BaHNUS.

YerpoiicTBo 1 paoTa MAIIMHBI U €r0 THAPONPHBOAA



OTa 4YacTh IIOSCHUTENIBHOW 3alMCKH JOJDKHA —COJEpXKAaTh OIHCAaHHE
Ha3Ha4YeHWs], YCTPOWCTBA U MPUHIUIIA paOOTHl MEXaHH3MA.

AHaJM3 CyleCTBYIOIUMX KOHCTPYKUMI
OTa yacTh NOSICHUTENBHON 3alHCKH JOJDKHA COIEP)KAaTh ONMCAHHE IPUMEHEHUS
THAPOIPHUBOJA B METAUypruueckoM OOOpYNOBaHUM, aHAIU3 THAPOIPHUBOLOB
NPUMCHACMBIX B JOMCHHBIX LexaX, B OOOpYyIOBaHMHM CTaJeIUIaBHIBHOTO
NIPOM3BOJICTBA, B OOOPYNOBaHMM NPOKATHBIX IIEXOB, HX IPEUMYIIECTBA U
HEJIOCTAaTKH.

IIpaBuiIa TeXHNYECKOI IKCIIIyaTallMM THAPONPHBOIA
Ora 4YacTh NOSCHHUTENbHOM  3amMCKW  JIOJDKHA — COJEp)KaTh  OIMCaHHE
OpraHM3alMOHHbIE OCHOBHI  JKCIUTyaTallMM THIPONPHBONOB, obecreueHne
ONTHMAIBHBIX PEXKUMOB M YCIOBHH OKCIUTyaTallMH, TPHYMHBI M METOJbI
YCTpaHSHHMS YaCTO BCTPEYAIOIINXCS OTKA30B THAPONPUBOA.

B 3asucumocmu om 6vlOpaHHOU mMeMamuku Kypcogoeo NpoeKma

CMpPYKMypa u nopsi00K pazoenos obuell uacmu Mo2ym 0vims UsMeHeHbl

CIIELIUAJIBHASI YACTbD
CrenmanpHas dYacTh KypCOBOTO IPOCKTa BKITIOYAaeT PacUeTsl,
HEOOXOMUMBIE JUISI BBITIOJHEHUS KYpPCOBOTO TMPOEKTAa M  IOATBEPIKIAIOIINE
3¢ (GEKTHBHOCTD MPEIOKEHHBIX MEPOIPHUATHIA MO MOBBIIICHUIO HAEKHOCTH y371a
WJIM MEXaHU3Ma TUPONPUBO/IA.
Kak nmpaBuio, conepkanue crienuaibHONW YacTH JUTUIOMHOTO TIPOEKTa Mo
THUAPOTIPUBOTY BKIIIOYAET CIECAYIONINE MyHKTHI:
2.1 Be1bop UCXOTHBIX TaHHBIX U 000CHOBaHHE MPHUHIMITHAIBHOW THIPABINICCKOMN
CXEMBI
2.2 Br1i6bop paboueii KuIKOCTH
2.3 Bribop Hacoca
2.4 OmpenerieHNe OCHOBHBIX MTApaMETPOB THAPOIMIHNH/PA
2.5 Pacyer ruipoLnIMHIpa Ha IPOYHOCTD
2.6 BrI60Op ruIpaBINUECcKON anmaparypsl
2.7 Bri6op ¢puiasTpoB
2.8 T'uapaBIuvecKuii pacdyer TpyooIpoBoaa
2.9 Pacyer moteph AaBIEHUS B THAPOCUCTEME
2.10 ITpoBepouHBIit pacueT THIAPONPHUBOIA.
2.11 Onpepnenenne mouHocty u KI1JI runponpuBoia

2.1 BpbiOOp HCXOAHBIX [JAHHBIX M O000CHOBAHMEe TPHHIUIHAJIbLHON
TUAPABJIHYECKOI cXeM.

B naHHOM IyHKTE MPUHUMAIOT UCXOJHBIE JAaHHBIE HA OCHOBE TEXHHUECKOU
JOKyMEHTAIMH (1acropT, MHCTPYKIHS 10 SKCIUTyaTalnuy, paboune YepTexu U T.1.)
Ha MexaHM3M. K HeoOX0AMMBIM HCXOTHBIM JaHHBIM KaK IPaBHIIO0, OTHOCSTCS:
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Yceunne Ha mroke, F, kH; pabouee nmaBmenme, P, MIla; cxopocts pabodero
X0Ia, v, M/MHH, XOI IITOKa, L, MM; [IMHa JUHWM BcackiBaHWs, 1, M; IIMHA
JUHAN CIIHBA, 1., M; JUTMHA JTHHIHM HATHETAHUS, /y,r M; BPEMS BBIABIIKEHHS, 1, Cek.

OOocHOBaHWE  TNPUHLOUNHNAIGHON  THAPOCXEMBI  BBHINONHACTCS B
MPOU3BONBHON (opMe W 3aKIOYaeTCs B ONWCAHWM HA3HAYCHUS  KaXIOTO
9JIEMEHTa THAPOCHUCTEMBI B €T0 KOHCTPYKTHBHBIX OCOOCHHOCTEH.

Hwxe npusenén npumep ohopMIIeHUS TaHHOTO maparpada.

IIpumep

2. CnenuajbHas 4YacTh

2.1 BbiOop MCXOOHBIX JAHHBIX M 000CHOBAHHE NPUHIUNHMAIBLHON
THAPABJIHYECKON CXeMBbI

Ta6muma 2.1.1
Vicxo/iHbIe TaHHBIC [T pacyueTa

[TapameTtp Enunuue! usmepenus | 3HaueHus
1 2 3

1. PaOouee naBnenne MlIla 10

2. VYcunme Ha MITOKE xH 200

3. Xoxmroka MM 530

4., JlnmHa HAIOPHOW W CIUBHOMN

MaruCTpaIH M 10
5. BpewMs BbIBHKEHHS IITOKA c 5

OZHOKOBIIIOBBIE ~ YHHMBEPCAJIBHBIE  DKCKABATOPHl  MPEACTABISIOT  cOoOOM
CaMOXOJHbIE MAIIMHBI Ha TyCEHHWYHOM WM  IHEBMOKOJIECHOM  XOJY,
MpeIHa3HAYCHHBIC MJIs1 Pa3pabOTKH KaphepoB, PHIThS KOTJIOBAHOB, TPAHIICH,
KaHAaJIOB, MOTPY3KU TPYHTA U CHIMTYYUX MATEPUAIOB.

T'uaponpuBOIOM OCYIIECTBISIOTCS JBIDKEHUS CTPENBI, PYKOSTH W KOBIIA,
MTOBOPOT pabouero 000pyIOBaHUS U IMIPUBO XOa SKCKaBaTOPa.

Jost yIpaBICHUSL paboToit THIPOABHUTATEIICH MIpUMEHSETCS
THIPOpPACIPEACTUTENb CEKIIMOHHOTO THIIA C IATHIO CEKIMAMU: HAIOpHAsT CEKITHS,
3 paboYuX CEeKINH, CIIMBHAS CEKITU.

JJIs 32U THl THAPOCUCTEMEI OT MOBBIIICHUS JAaBICHHUS H HACTPOHKH pabovero
JIABJICHUS B THAPOCHCTEME IPUMEHSETCS TIPEIOXPAHUTEIBHBINA KIIanaH.

Jnst momnepkaHUS 3aJJaHHOTO KJIacca YHUCTOTHI pabodel JKUIKOCTH B
THIPOTIPUBO/IC UCTIONB3YETCS CIIMBHOHM THIT (DUIIBTPAIINY.

H max oanee ob6ocnosvleaemcs Kaxcoolii INEMEHmM 2UOPOCXEMbl, Hl.e.
00bACHAEMCA — 3a4eM OH RPUCYMCIEYem 8 2UOPOocUcHeMe.
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2.2 Bri0op padoueii sKHAKOCTH

Pabouast xuaKocTh SABISIETCS pabodeil cpemoi THAPOCHUCTEMBI W IepenacTt
MEXaHWYECKyI0 JSHEpPTHI0 OT Hacoca K ruapoasuraremio. Ilostomy s
obecneuerns Beicokoro KIIJ{ paGoTsr ruapocucTeMsl pabodas )KUAKOCTh JOJDKHA
YIOBIIETBOPSITE ONPEACIEHHBIM TPEOOBAHISM, KOTOPEIE MEHSIOTCS B 3aBUCHUMOCTH
OT Ha3HAYEHHMSI, MECTA U yCIOBHH pabOTHI THAPOCUCTEMBI.

B oannom pasoene cnauana paccmampugaiom HasHaveHue u Munst pabouux
acuoxkocmeti, ux —@QyHKyuu, OOCMOUHCMEA U HeOOCMmamKu;, mpebosanus
npeovasisemMbvle K HUM, C80UCMEd.

Baskocme paboueti scuokocmu npuHUMAiom 6 cOOmeemcmsuu ¢ 0aeieHUeM.
3amem 6 coomeemcmeuu ¢ 6vlOPAHHOU 6AZKOCBLIO ONPEOENAIOMCA ¢ MAPKOU
Mapxu paboueil.

s nooxoosaweil mapku padboyeti HcUOKOCm BLINUCHIBAION 6Ce Napamempol U
ceoticmaa.
00vém 0annozo pazoena ne 00axcen ovimo menee 1-1,5 cmpanuy

2.3 Boi6op Hacoca

Omnpenensem IOJIE3HYI0 MOIIHOCTh MCIOJIHUTEIBHOTO 3BE€HA
TUApoABUraTens Ha mWToke ruapouunuugpa Ny kBt
Fo
y (
1000

rae F —ycunme Ha mToke ruapounnusapa, H;
V — CKOPOCTh NEpEMEIIIEHNS BBIXOJJHOTO 3BEHa, M/C;
MomnocTs HacocHoH ycraHoBKH NH, kBT, ompenensercs mo ¢popmyie:

Nu = K3.y.K3.c.(z, Ny + 2, Nw) @)

roe Ksz.y. — koadduuenT 3amnaca no yCuimio;
K3.c. — ko3¢ durmeHT 3amnaca mo CKOpOCTH;
Z11, ZM — 9iCI0 OJHOBPEMEHHO PabOTarOMUX IIIMHAPOB ¥ MOTOPOB.
IIpu mpenBapuTensHOM pacdeTe KOd(OHUIMEHT 3amaca M0 YCHUIIHIO
K3.y. yuuThiBaeT JMHEWHbIE ¥ MECTHbIC MOTEPH NABICHHS, a TaKKe IOTEpU
SHEPriM Ha TPEHHE B UCIIOJHUTEIbHBIX MeXaHi3Max. Ero 3HaueHne NpUHUMAIOT
paBueM K3.y= 1,1 — 1,2; koaddunueHT 3amaca MO CKOPOCTH YUHUTHIBACT
yTedku padoueii xxuakoctun, K3.c=1,1 —1,3.
MeHsbine 3HaueHUS KO(P(QUIUESHTOB NPUHUMAIOTCS IJISl IIPUBO/IOB,
paboTaronMx B JIETKOM U CPETHUX PEXHMMAaX, a OONBIINE - B TSKEIBIX U BEChbMa
TSDKEJBIX PEKUMax paboThIL.
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PexxuM paboOTBI THUIPOIPUBOAA ONPEACNAETCS B 3aBUCUMOCTH OT

KO3 QHUIMCHTOB HCIIONb30BaHUS HOMHHAJIBHOTO naBleHUs Kp © BpeMeHH
paboTs! mox Harpy3koit K.

Ta6muma 2.3.1

Br16op pexrma paboThI

Pexnm Koaddrmnent Koaddumment Ywucno
paboThI HCTIONB30BaHUS BpEeMEHHU paboTHI BKITIOYCHUH
THJPOIIPHUBO HOMHHAJIBHOTO IO/l HATPYy3KOH B 4ac
na JaBJIEHUS K=t/
Kp=p/Puou
Jlerkuit Memnee 0,4 0,1-0,3 Jo 100
Cpennnit 0,4-0,7 0,3-0,5 100-200
TsoxensIin 0,7-0,9 0,5-0,8 200-400
Becbma Carime 0,9 0,8-0,9 400-800
TSDKENBIN

Ilo paCC‘{HTaHHOﬁ MOIITHOCTHU HACOCHOI YCTAaHOBKH  OIPCACIIACTCA
pacxonq KUAKOCTH B THAPOCUCTEME Q, JI/MHH:

_ Nu_ @)
Prom

Ecnm onuH Hacoc He MOXeT o0ecnedyuTh HEOOXOAUMYIO Moaauy,
TO PEKOMEHJYETCs yCTAHOBUTH JABa OJHOTHUNHBIX Hacoca ¢ Iojgadeid
kaxnporo Q/2. MoxHo mnoxobpaTe JBa OJHOTHUIIHBIX Hacoca C
pa3iIMyHOW mopmadel, 4TOOB ONMH M3 HUX MOXHO OBLIO NMOIKIIOYATH
TOJIBKO B NMEPHOJ] COBMECTHOM paboThl HECKOJIBKUX THIPOJABUrATEIEH.
Tun Hacoca BBIOHpaAeTCsI C Y4YeTOM pEeXUMOB paboOTHI
rugponpuBona. Jlugs  7gérkoro M CpegHEro  PEKOMEHAYIOTCH
LIeCTepPEeHHbIE W IJaCTHHYAThIE HACOCHhI, a s TSOKEIBIX M BechbMa
TSDKEJBIX PEXHUMOB — aKCHAJIbHO- M PajUalbHO-TOPIIHEBbIE HACOCHI.
KoHKpeTHBII THIIOpa3Mep Hacoca BBIOMPAETCsS M0 paCYETHOMY 3HAYEHHIO
ero pabodero oosema Vy,, oM

Vo =10° L, o™, (4)
nHo.w 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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Tabmuma 2.3.2
3HadyeHns K09 (OUITNEHTOB MOJIE3HOTO ACHCTBHS 00BEMHBIX HACOCOB

THUITI HACOCA OO6muii KITJT OOBEMHBIN
[IectepeHHbIe 0,80-0,85 0,90 - 0,94
[TnmacTuHYaTEIE 0,60 -0,85 0,70-,.90
AKCHaTBHO-TIOPIITHEBBIC 0,85-0,90 0,95-0,98
PagmansHO-IOpITHEBEIE 0,85-0,90 0,95-0,98

I[Tocne ompemenenus Vo w3 Karajmora BBIOHpaeTcs Hacoc,
uMermuil Onmxamuit Oonpmuil pabdounii 00bEM W paccUHUTHIBaETCS
ero NedcTBUTENbHAsA Mogaya:

QH = 10_3V0nl-mM770 (5)

MoimHoCTh, KBT, HEOOX0AUMYIO JJis IPUBOJA Hacoca:
_Qup

" 607, (6)

2.4 OnpeneneHue OCHOBHBIX NAPaMeTPOB T'UAPOUMIUHIPA

OrmpernensieM TraMeTp TOPITHS TAAPOIIHHIPA:

/4F
D=.[— ,m 7
7P @

roe F- ycumie Ha mroke, H;
P- pabouee maBnenwe, [1a.

B cootserctBun ¢ 'OCT 12447-80 pekoMeH/yeTcs CileNylomUid OCHOBHOM psif (B
CKOOKax MpUBEEHBI 3HAUEHHs! JIOMOJIHUTENBHOTO psifa) AuaMerpoB nopuHs (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).

[To TOCT 12447-80 mpuanMaeM D=..............cccoovevviiiinnnnnn, MM.
JluameTp mToka NPUHUMAESTCSI U3 COOTHOLIEHUSL:
d=04+0,7D 8)

B cootsercteru ¢ [OCT 12447-80 pekomenmyercs CIIEAYIOIUHA
OCHOBHOW psf (B CKOOKax NpHBE/EHBI 3HAYEHHS IOTONHUTENBHOTO psifa) AMaMETPOB
wrokoB (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).
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ITo TOCT 12447-80 npunmmaem d=....... MM.
ITo empomneiickomy cranmapty DIN 3320 mpu BeIOOpe IuaMeTpoB TOPHIHSA M
LIITOKA IOJDKHO BBIIOJHSIICS YCIIOBHE:

Smm n
— = 0,6 - 0,8 ©)
Sh
rae: Sy - IWIOMAE IITOKOBOM IOJIOCTH,
St - oAk OPITHSL

Cwia TpeHuss B YIUIOTHEHMSIX ONpENCNISACTCS B 3aBHCHMOCTH OT THIIA
yIUIOTHeHUs . [103TOMY /TSl IaNTbHEHIIero pacuéra CHavajaa HeoOXOJMMO BBIOpATh THIT
yHJ'IOTHeHI/IH B 3aBUCHUMOCTHU OT pa6oqer0 JaBJICHUA U CKOpOCTI/I BBIIB)KCHUS IIITOKA
(Tabsra 3).

Tabmyma 2.4.1
Br100p yruioTHeHui 171 THIPOIUTMHAPOB
Tun yrnorHeHust YcnoBus IpUMEHEHUS
[IIeBpoHHOE PE3UHOTKAHEBOE Ppa6<63 MI1a;
no 'OCT 22704-77,c.294 /4/ Up< 3 M/; £°=50+100°
MamnkeTbl yIJIOTHUTEbHbIE V< 0,5 M/c; I< 10M
pesunossie o [OCT 14896-84,¢.296 /4/ Ppa6<50MITa; °=60-200"
Korblia nopiseBslie 1o Ppa6<50MI1a;
OCT 2 A54-1-72, ¢.302/4/ U< 7,3 M/C;
s wesponnbix, JIENECKOBbIX ~ PE3UHOBbIX — VWIOMHEHUU U

¢moponniacmogvix  yniomuenuti JOOOW KOHCTPYKIIMM CHJIAa TPEHHS B YIUIOTHEHHSIX
ompeAeNseTcs: mo GopmyIie:
T=nrDH(P + Px) u, H (10)

rae D- nuameTp nopiHs (IITOKa WK IUTyHXKepa), MM;

H- umpuHa yroTHeHuS, MM;

P, - KOHTaKTHOE IaBJIeHNE, BO3HUKaromIee pu MoHTaxe, MIla, P = 2-5MI1a;

W - koa(durment tperwst, i pesunsl w=0,1 - 0,13; @ droporwacra p =
0,01 - 0,013. upuna ymnotaenust H, MM, onpenensiercss B 3aBUCUMOCTH OT THIIA
VIUTOTHEHHUS U3 TIPHIOKCHUSL.

Ipu onpedenenuu napamempos yniomueHuii oopamume GHUMAHUe HA MO,
umo 6ykeol d 00603Hauaemcsi BHYMPEHHUL OuaMemp YNJIOMHEHUs UWiu Oudmemp
VIIOMHAEMOU NOBEPXHOCTIU.

KonmuecTBO MamkeT B MakeTe N MIEBPOHHBIX PE3MHOTKAHEBBIX YILIOTHEHHI
ompeneNsieTcss B 3aBUCUMOCTH OT Pabodvero JaBieHWs W MOXET OBbITh paBHbIM N =
2+10.
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Ipu P<63MIa..n=2+3;mpu P<10 MIla...n = 4; npu P > 10 MIla...n =5 +10.
2.5 Pacyer ruapounJMHAPa HA NPOYHOCTH

I[Ipn  pacuere THAPOUMIMHApPAa HAa  NPOYHOCTH  OINPEACIIEMBIMH
rapaMeTpaMH SBJISIOTCS MHUHHUMAabHAs TOJIIMHA CTEHKH THIB3Bl M KPBIIIEK,
KpeIJICHHE KpBIIIEK K TUIb3€ M pa3Mephbl IEMEHTOB KpemseHUs IIINHApa K
MamuHe. CieayeT Takxke MPOBEPUTh LIIMHAP HAa YCTONUMBOCT M INTOK Ha
IIPOYHOCTb.

Tommmua O THIB3B A4S LUIMHAPOB OmpesenseTcs no GopMymne:

1,25P, ;D
o= 4[—‘|7 +a,m (1)
2,3l o= Pous
rae: Py, — pabodee napienue;
D — nuametp nopiHs (MIyHXKEpa);

|_(7p - IOIyCTHMOE HANPsDKCHHE PACTSHKEHUS, IUIS CTalell peKOMEHIyeTCs
I_Gp J:50 =60 MITa;

a — mnpubaBKa Ha pPa3HOTOJIIMHHOCTb, KOTOpas YYUTHIBAET TO, YTO
Hapy»XHas TIOBEPXHOCTh THIIB3bI HE 00pabaTeiBaeTcs, a=1 + 1,5 Mm.
Brewmnuil 1uaMeTp LUIMHIPA COCTaBUT:

D, =D+25 (12)
ToumuHy KphIIEK HIHHAPA ONPEACIIIOT 110 Gopmye ¢.123 /2/:
125P
Owp = 0,43D (13)
(o2

P
ITpoBepka: JOIHKHO TaKKe BBIIOJHSTCS YCIOBHUE:
S 2155

Eciu B rugpormnHape uMeeTcs neMidep, TO TOJMIMHA KPBIIKH JI0JDKHA
OBITh yBEJIMYCHA HA JJIMHY XBOCTOBHKA .

Pacuem na npounocme Kpennienus KpbluleK U 2Ulb3bl GbINOJHACMCS 8
3A6UCUMOCIU OM €20 8UOA NO OOHOU U3 NPUBEOEHHBIX POPMYIL.

1)Ecan coenuHeHMe KpbIMIEK € KOPIYCOM CBapHblE, TO HEOOX0IMMO
MIPOBEPUTH TPOYHOCTH CBAPHOTO MIBA!

1,25F
o= o =<lo,]
314-D, -6

rae Fyue— pakTHueckoe ycunme Ha ITOKe;
D.p— cpennuii 1uamMeTp UMIMHAPA [0 CBAPHOMY ILBY;

(14)

16



[O-ce] - HOITYCKAacMOC HaMPs)KEHUE 1J11 CBAPHOTO IBA;

[0, ]=80 MTa.

2)Ecnmy  KpBIIIKKM  KpemsTcs K TWIb3e TIPH IOMOINKM  Ppe3p00BOTrO
COCIMHEHUS, TO BHYTPEeHHUH nuameTtp pe3bos! Beioupaercs mo 'OCT 9150-81,
TP ATOM HEOOXOANMO COOIIOIATh YCIOBHE:
dex 2Dy
[Ipuaumaem pe3n0y ....... ..
[TpouHOCTE pe3bOOBOTo COEAMHEHUS IPOBEPSETCS 10 (HOPMYIIaM :

1,25Fuw- P
O-L’M = S [ L’M]
”'Hdcp (dH _dey)
rae P — max pe3b0sr;
H — nmna pes3nOs1, Haxonsmelics B coequaeHun, H= (9 + 12)P;

epy Qyy gy — COOTBETCTBEHHO CPEHUIT AUAMETD, HAPYKHBIH M BHY TPEHHHI
IMaMeTp pe3bObl;

[o
3)Ecnm KpBIIIKY OUIHHAPA KPEMSTCs K THIIb3€ IPH IOMOIIM OOJITOB, TO
HEOOXOAMMO CHadaya ONpPENeNUTh AuaMeTp OONTOB M BBIOpPATh MX pe3pOy M

KOJIMYECTBO, a 3aTEM IIPOBEPUTH HAa CMATHE U CPE3.
JHuametp 60nToB onpenensieTcs o Gopmyore:

4KF,

1T

d. = , 16
E 2 "

rae: K — ko3¢ duumenT 3aTskKu, yIuThIBaOLIHUN 1e(OopMaIiio O0JITOB PH
3aTsokke, K=1,2 +1,4;
Z — KoJIn4ecTBo 001ToB; 2=6, 8, 10 win 12 mr.;

(15)

o ] - IOITyCKaeMOe HampsuKeHne Ha cmsthe, [, |=180 MIla.

I_Gp J— JIOIYCTHMOE HanpshkeHHe (Ha pa3pbiB) MaTepraa 00JToB,

o, |= 120+ 160 mrTa.

[Tpuaumaem pe3np0y ......
Haunbonee pacmpocTpaHeHHBIMUA CTIOCO0aMU KPETUICHUSI CHIIOBBIX
LMJIMHIPOB K MAIIMHE SBJISIOTCS MPOYIIMHA MM BHJIKA C OTBEPCTHEM MO/ MaJiely;
tarngbl; Jabl WIK [IapoBas MsTa.
PacueT Ha IPOYHOCTH KPEIJICHUS LIUIUH/PA BBIMIOIHACTCS B 3aBUCHMOCTH
OT €ro BUJIa [0 OJJHOM M3 IPUBEAEHHBIX POPMYIL.
1) duametp otBepctus dy, yangul uiu npoyuiuHsl onpenesieTcs no popmyne:
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1.25KF
d = 75— 17)

g
d

rae K — ko3addumuent otHomenus £ ; i mpoytmael K=0,8 + 1,2; s
Y
nandsr K=0,7 = 1,0; ans maposoii omopst K=0,5 +0,7;
g — yZenbpHOE JaBlicHUE, sl 3akaneHHOH moBepxHocTr §=30 <42 MIla;
Juts HesakaneHHou =20 + 25 MIa.
HanpsioxeHue cMaTUs nangsi:

F
O-aw = FLZHL S [O-CM] ) (18)

rae: L- paGouas miuHa mandel, M. pUCYHOK 1
[Ocw] - MOTTyCKaEMOE HAMIPSXKEHUE CMSITHSL.
HampspkeHue cMATHS IPOYLIUHBL:

F
o-rm = d = b < [O-CM]’ (19)
npoyu
rae b - [JmupuHa IPOYIIHHEL

2) AnamMeTp mapoBO ISTHI OIPEAEISICTCS:

_|4F,,
d, = (20)
79
3) HpI/I KPCIUVICHUHU CHUJIOBOI'O HWJIHMHJApAa K MallhHE JiallaMUu OIPEACISCTCA
AUaMETpP OTBepCTI/Iﬁ B JIaniax U3 yCJIOBHA NPOYHOCTHU 0OoJirTa Ha Ccpes:

3 4Fw

d, = ;[T_JZ (21)
P

rae Z — KOJIM9IeCTBO OTBEPCTHH B JIamax 1Mo 00nTel, Z= 4 +8;

[rCPJ - HampsbKeHHe cpesa, |_Z' ep J:80 MIla.

Hanee onpenensiercs: pe3nda 00ITOB.
Yare Bcero ruJJpOMIIMHIP Harpys>KeH Mo CIeIyIomei cxeme:
TOJIKO IIEHTPaJIbHBIE TIPOJIOJIEHBIE CKUMarolne Harpy3ku P (pucysok 1).
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g
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g ¥ /s o L 2
=l 4 -
el B
7 N )
[}
o

L 3

Puc. 1 Cxema Harpy»eHus CHJIOBOTO THAPOIMINHAPA

Hanee HEOOXOAUMO OIPENCIHTD II0 YEPTEXY B COOTBETCTBHH CO CXEMOiA
HarpyxeHus Benuauny pasmepos |, Iy, I, a.

I nmaneHeiiniero pacuéra MOHALOOSTCS IONOMHUTEIBHBIC JAHHBIC,
TaKWe KaK MOMEHTHI COIPOTHBIICHUSI U MHEPLUH, 3HAYCHHUSI 3a30POB HOCAIOK
MOPILHS U [ITOKA H JIP.

MoMeHTH MHEpIMH ITOKAa J; W THIB3H J, W MOMEHT COTPOTHBIICHUS
mroka W onpenenstorest mo Gopmyiam:

7Z~d4 .D* 3
‘]1:—; CM \]2=7[—;CM4 W=7Zd;,M3
64 64 32
H8( A3
OnpenensieM 3HadeHus 3a30poB A 24\, wis nocagku —| —— |;
€9 \ X3

A,- 3azop Ha gmamerp wroka, A, -
(cM.iprITOKEeHHUE)
KpuTnueckas ckxuMaroIas Cuiia OrpeessieTcs:

3a30p Ha JUaMeTp MOPIIHS

2
P
_ Kp
PKp - J Jl (22)
1
A€ 3Ha4YCHUC & OIpCALIIACTCA 110 rpa(l)I/IKaM (CM. HpI/IHO)KQHI/Ie), B
d
)
3aBUCHUMOCTH OT 3HAUCHHUH —; - gl'
1,0
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Ipumeuanue: B nanHy0 (GOpPMyITy HEOOXOIMMO TIOJACTABIATH 3HAYCHHE J; B

cm? | 3aTem monmydeHHoe 3HaueHHME HEOGXOAMMO YMHOXHTH Ha 10, B TOM

ciay4ae oTBET noiydaercsa B H.

Ilposepka: ecimu Py, > Fyyp , TO yCI0BHE YCTOHYMBOCTH BBINOJIHAETCS.
PaccrosiHME OT TOJIOBKM IITOKA TMAPOIIIIMHIPA 10 MecTa HaHOOIBIIETO

nporuda 1moj Harpy3KoH onpeaenseTcs:

X =505d? (23)

rae Fy,:10=xrc; d B cm.
Ecnu X2V, mo Oma Oamvnetiwezo pacuéma — HeobX0OUMO

80CNONB308AMbC MEMOOUKOU, NPeOCABIeHHOL HUiCe.
[Tporu6 mroka onpezaessiercst no popmyJe:

5 — (Al +A2)£1Z2 + G£1€2
2al 2F !

rae G — Bec mumuHapa, H;
el u e — 3KCTepHI/ICI/ITeT l'[pO[[OJ'H:-HOﬁ CHJIbI OTHOCHUTCJIIBHO OCH I_II/IJ'II/IHI[pa nu
IITOKAa, BHUMAaHME: BCE BEIUUYMHBI JOJDKHEI ObITh B cucteme CH!
ITo ycnoBusim MoHTaxa o= 0, ciemoBareibHO COS o = 1.
HawnGonpliree HampsKeHHE OT CKATHA COCTABUT:

F F,..0
+ —_—

Cos o (24)

wm

S W

uim
rae Sy, 1 W — momaas 1 MOMEHT CONPOTUBIICHUS IITOKA.
3amnac NpOYHOCTH IITOKA:

(o2
n=—= (26)
o
r1e G;- Ipeliell TEKY4eCTH MaTepHalia [ToKa.

2.6 Br10op ruapaBanyeckoii annaparypsl

O = ,TTa (25)

B  npamHOM pasmene HeoOXomMMO OOOCHOBaTh BBIOOp — MPHIMEHSEMOI

TH/IpOaNmaparypsl COITIacHO NMPHUHIMIMAIBHOW runpocxeme. [Ipu BeIOOpe ammapaTypsl
yuurbiBatorest Dy, pacueTHsiit pacxon Q u pabodee nasneHne P. Armapatypa HenpsiMoro
Jeiictust ipuHUMaercs npu Q > 50 jv/muH wim pabodeM nasnenmu 6oee 6,3 Ml Ta.

Ipw BEIOOpE Kayk/I0T0 YCTpOKCTBA HEOOXOAMMO YKa3hIBATh!

1) Tum; 2) TY (wm TOCT); 3) Quon (W Pyo,); 4) Dy; 5) AP, — notepu jasienust npu

HOMHHAJIGHOM Pacxojie.; 6) CChUIKY Ha JIMTEpaTypy ¢ HOMEPOM TaOJNIIBI ¥ CTPAHMIIBL.
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Ipumep

[pu Py, =25 MIla u Q = 593 n/muH BEIOHpaeM:

1.Pactpenenurens: PIITTI-16/3C mo TY 2053-1815-86; P,=32MIla; Q0
= 250;400; n/mun; Dy=16 Mm; P=32MIla; AP° =0,5ITa. 1.Pacnpenennrens 134*
no TY 2053-1815-86; Py,,=30 Mlla; Qyoy = 100 1/Mun; Dy=16 MM; AP°=0,111a.

3.06partnsrii knamad: KOM 10/3 mo TY2 — 053 — 1649 — 83; P, —=32MI]a;
Qrow = 63; 100 n/Mun; Dy=116 Mm; AP°=0,25MIIa.

4 TlpenoxpanutenbHelit knanan: MKIIB 10/3M-3 o TY2 — 053 — 1614 —
82; Puow=1,5-35MIla; Qo = 100 1/Mun; Dy=16 MMm; AP°=02MIIa.

http://www.artr.ru/Gidravlik/Gidravlik.htm

2.7 Bei0op ¢puabTpoOB

B nmanHOM maparpade HEOOXOIMMO — BBIOpPaTh  THIOpa3Mep, TOHKOCTH
¢IBTparym, crioco0 YCTaHOBKH M KOHCTPYKIIMEO (PUITBTPA.

Ipu 3TOM crienyeT YUUThIBaTh, YTO TPeOOBAHUS K YHCTOTE paboUei KIIKOCTH
BCEX HJIEMEHTOB MHIPOCUCTEMBI.

Kitacc umctoTs! paboyeil JKHIKOCTH Beeil THIPOCUCTEMBI  3aBHCUT OT Kilacca
YUCTOTBl CaMOrO YYBCTBHTEIBHOTO 37eMeHTa. CyIlecTBYeT psii PEKOMEHIAIMil IO
BBIOOpY KJ1acca YUCTOTHI pabodei KUAKOCTH [UI OTAENIBHBIX 3IEMEHTOB THAPOCUCTEMBL.

Tabmma 2.7.1
Knacchl uMCcTOTBI Macya Il Pa3YHBIX Y3/I0B THAPONPHBOAA

V35181 rUAPONPUBOIA HomunanbHas Knacc uncrots o
TOYHOCTB (DHITBTPAIAI TI'OCT 17216-71
Hacocs! riecTepeHHbIC Ha TaBIICHAC 40 14-15

10 2,5 MIla; Hacochl 1 MOTOPBI
TUTACTHHYATHIC HeperyTMPOBAaHHbIC Ha
nasienue Jio 6,3 MIla

Hacocp! mmacTuHYaThIC 25 12-14
HEperyJMpoBaHHbIE Ha laBieHue 12,5-
16 MIla; Hacochk! IIacTUHYATHIC
PperyIMpoBaHHbIE Ha AaBlieHHe J10 6,3
MITa; Hacockl 1 MOTOPBI AKCHAITHHO-
TIOPITHEBBIE PETYIMPOBAHHBIE U
HeperyJIMpoBaHHbIE Ha aBieHue 6,3-
16 MIa; reAp OIIHHIIPHT;
HAIpaBJISTOIIAS THIpoanmaparypa Ha
nasnenue 1o 20 MIla; peryaupyromiast
ruzpoanmnaparypa Ha aasiexue a0 20
MIla
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Kommnexrasie ST I, apocce- 5-10 10-12

JIPYIOLIIE THIPOPCIIPEICIINTEIH,
CEpBOTEXHUKA

CHCTeMBI ¥ YCTPOWCTBA TS THOKIX 5 9-10
ABTOMATH3UPOBAHHBIX IIPOU3BOJICTB

Ha ocHoBe mprBenE¢HHBIX BBIIIE TAOMWIl HEOOXOIFIMO OIPENEIIATh, KaKOH
KJIACC YACTOTBI HEOOXOMMO MOICPKIBATH B IPOSKTHUPYEMO# THAPOCHCTEME.

3areM HEOOXOAMMO BBIOPATh HOMHUHAIBHYIO TOHKOCTD (PHITBTPAIH pabodei
YKUJIKOCTH, KOTOpast 3aBUCHT paboUero JaBNeHusl, TAKUM 00pa3oM MO>KHO BbIOpaTh criocod
YCTaHOBKH (DHIIBTPA M €ro KOHKPETHBIH TUTIOpa3Mep M KOHCTPYKIIHIO.

Tabmma 2.7.2

Jocturaemsle kacchel unctoTsl Macaa no I'OCT 17216-71 B runpocucremax

PaGouee HomuHanbHas TOHKOCTb PaGouee HomunanbHas
JaBnenue, (brIBTpaIHy, MKM [aBnenue, TOHKOCTb
MIla MIla (buIbTpanu, 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

TIPUMERP: Ecnu B rufipocucTeMe JOCTATOUHO MOJUIEP>KUBATh 16 Kiace YHUCTOTI,
TO JISL 3TOTO JOCTATOYHO YCTAHOBUTH (DIITBTP TOHKOCTEIO 40 MKM B HATIOPHOH MaruCTPaITH
(mockompky P=10 MIla — 3T0 T0CTaTOYHO BBICOKOE TABJICHUC U OUYCBHITHEE BCETO 3TO
HaropHas (rbTparst). Jlasee 1o crpaBOYHHIKY MOYKHO TIOJJ0OpaTh KOHKPETHYIO MapKy
HaropHoro ¢istpa. http://www.artr.ru/Gidravlik/Gidravlik.htm
IIPUMEYAHUE: [asnenne P=0,25 MIla  COOTBETCTBYeT  [IaBJICHWIO BO
BcachIBaromx Maructpasix; P=0,63 MIla u P=1,6 MIla cOOTBETCTBYeT NaBJIECHHUIO B
ciuBHBIX MarucTpasix, P=1,6 MIla u P=4 MIla MOXHO JOCTUYL B HAINOPHOM
MAarvcTpalii Mpy He3aBUCUMON cHCTeME (IIIBTPAIMH TPY UCTIONH30BAaHNH IIECTEPEHHBIX
WM BUHTOBBIX HACOCOB.
IIpn BBIOOpE criocoba (UABTpAIMM CJIEAyeT TIOMHHTh O JOCTOWHCTBAX,
HEZIOCTATKAX U IIENIeCO00Pa3HOCTH KKIOTO U3 HUX.

2.8 I'mapaBanveckuii pacyer Tpydonposoaa
Cornacno pexomeHnamusm crangapra COB PC 3644- 72 npu BeiOope
CKOPOCTH B HANOPHOM TPYOOIIPOBOJIE YUUTHIBAIOT paboyee JIaBlieHHE:
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Tabmma 2.8.1
Br16op ckopoctu B TpydomIpoBoae
25 (63 |16 |32 |63 100

32 |4 5 6,3 | 10

Ppus, MITa

Uygan, M/C 2

st crusHbix MarucTpareit uey = 1,52,5 m/c.
Jnst ecacwvisarowux vee < 1,6 m/c.

BHyTpeHHHII IHMaMeTp BCACHIBAIONIMX, HAIOPHBIX W  CIHMBHBIX
TPyOOIPOBOIOB OTIpeNeNsIeTCs 1Mo popmyIe:
4Q
D, =,—.u 27)
v

Irme L - CKOPOCTh MOTOKa pabodell >KUIKOCTH B HAMOPHOW, CIMBHOW WA
BCaChIBAIOIIECH MarucTpasx.

JluameTp BCacChIBAOIIETO TPYOOIPOBOIA OOBIYHO MPUHUMAIOT PABHBIM
JIaMeTPy CIUBHOTO.

Haiinennple mmameTpsl HEOOXOOMMO CpPaBHHUTH CO  CTaHAAPTHBIMA
saageHusmu 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.

MuHEMaNBEHO JOMYCTHMAs TOJIINHA CTCHKH TPYOOIIPOBOIOB:

(28)

rae P- pabouee maBnenue, MIla;

K6-koaddunuent d6ezomacHocTr, Kg= 4+8;
[o4p] — BpeMeHHOE CONPOTHBICHHE PACTSDKESHHIO MaTepuana TpyObl
JUTSL BRIOpAaHHOW MapKu CTallu.

Tabmuma 2.8.2
MexaHnueckue CBOMCTBA CTaneH, MPUMEHAEMBbIX JIsl THIPABINYECKUX
TpyOOIPOBOIOB

MexaHHYecK. Mapxka cranu

CBOMCTBA 10 20 35 45 | 1012 | 15X | 20X | 40X | 30XI'CA | 15XM
O . MIlla 343 | 412 | 510 | 589 | 422 412 | 431 | 618 | 491 431

6p >
o . MIla 206 | 245 | 294 | 323 | 245 - 226

m?’

S, % 24 21 17 14 22 19 17 14 18 21

HB 137 | 156 | 187 | 207 | 197 179 | 179 | 217 | 229 -
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Hanophast marucTpans TpoBepseTcs Ha TPOYHOCTH IPH THAPABIMICCKOM
yaape, BO3HHKAIOMIMM TIPH TIEPEKIIOUYeHNH pacnpeaenurersi, mo ¢opmyne H.E.
Kyxosckoro:

AP, =puv,-a (29)
T7Ie p — INIOTHOCTB pabodeit KUAKOCTH, Kr/M3;
L, — CKOPOCTB MOTOKA B HAIOPHOM MarkCTpay, M/C;
a — CKOPOCTh pAacIpOCTpaHCHHUs YAApHOW BOJHBI, M/C; Ui
MHHEPaITbHBIX Macell a=1200- 1400 m/c.
Ilocne ompenenenns APy,  HaXxoOWTCd MaKCHMAaJlbHOE [aBICHHE B
THAPOCUCTEME, MPOBOAUTCS CPaBHEHHE C [Gy,] M Jenaercs BBIBOJ O HPOYHOCTH
TpyOBL

2.9 Pacyer moteps 1aBJIeHUs B THAPOCHCTEME
IIpu pacyere THUAPOCHCTEM OMNPEICIAIOTCS MOTEPH NABICHHMS Ha BCeEX
ydacTKax TPyOOIIPOBO/Ia - HATOPHOM, CIMBHOM U BCaChIBAIOIICM.
A) OmnpeneneHne NOTEPHU JaBICHUS B TUHUM BCACHIBAHUS:
APB = AP}B+ APiB + AP™MB (30)
rae APg¢hs- moTepu AaBlicHUS Ha BcachiBarolieM GuibTpe (MPU YCIOBUHU, SCIU OH
€CTh);
APn6 - nuHeiHbIC IOTEPH B JIMHUH BCACHIBAHUS;
APMmé6 - MECTHBIE MTOTEPH.
B) OnpenernsieM NOTepu AABJICHUS B IMHUHM HATHETAHUS:
APH =X APan. +A Py + APMH (31)
rye LAPar - motepu AaBieHUsl B annaparype, yCTAaHOBICHHOW HA JIMHUU
HATHETAHUS;
APiH - TUHEHHBIC TOTEPH JABJICHHUS B TUHUN HATHETAHUS,
APMH - MECTHBIC MTOTEPH B JINHUY HATHCTAHHSL.
B) [lotepu J1aBjieHus B JUHUK CIIMBA:
APcii=XAPan + APncnt + APmc (32)
rae XAPan - motepu aBicHUS B anmaparype, YCTaHOBJICHHOW B JIMHUM

CJIVBA,
AP, APM - nuHelHbIe 1 MECTHBIE IOTEPH AaBJICHUS B IMHUM CJIHBA.
IToTepu naBieHus B anmapaType OMpeaeisoTes mo GopMye:
2
APan = AP, Q , MIla (33)
HOM

rae AP°,, - moTepH JaBIEHUs B anmapare Mpu HOMUHAIIBLHOM PacXojie,

MlIla;

Q- pacuérHbIii pacxox;
Quon - HOMUHAITBHBIH PACXO]I.
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JluHeliHble TOTepH [aBICHUS B MAarucTpasiX ONPEIeSAIOTCS 10
bopmye:
ﬂpl

a 2 Dy

rie A — TUAPaBINYECKUN KO3 (UIUEHT TPEHUS;
p — ITOTHOCTH BBIGPAHHO paGoueii KIIAKOCTH, Kr/M’,;
L - CKOPOCTb ITOTOKA, M/C;
| — ITHHA COOTBETCTBYIOLIECH MAarHCTPAITH, M/C.
I'mapaBnnyeckuin  koddpdunuent tperus A (xkodpdunmueHT
Hapcu) omnpexessieTcsi B 3aBUCHMOCTH OT pPeXHMMa JBIDKEHHS IOTOKa paboueit
’KAJIKOCTH B HATIOPHOM, CIMBHOW WUJIM BCAChIBAIOLIEH MarucTpaisx.

64

J171s1 TaMUHApHOTO peknma: A = — (35)

Re

(34)

ﬁ)o,zs

Jlns TypOyaeHTHOTO pexkuma: A = O,I(DA + (36)
o4

rae A — abcomoTHAS MIePOXOBATOCT; AN CTaNbHBIX TpyO A = 0,1 +0,3 Mm.
MecTHBIE TOTEPH Hanopa onpez[ensﬁoTc;I o opmyie:

=0, 21 Zg MITA (37)
y

rae: Q- pacxon, w/mun;
Dy- muametp TpyO®I, MM,

Z é’ - CyMMapHbIi K03()PHUIMEHT MECTHBIX COTIPOTHBIICHUI.
1

2.10 ITpoBepouHblii pacyeT rUIAPONPHBOAA

IIpoBepouHbld  pacueT  BBINOJHAETCS €  LEJIbI0  YCTAHOBIICHUS
JNEHCTBUTENBHBIX IApaMeTPOB THAPONPHBOAA M IPOBEPKH COOTBETCTBHSA
BBEIOpAaHHOTO 000PYAOBaHUS TPEOOBAHMIM, IPEABIBIIEMBIM K paboTe MPUBOAA.

JeiicTBuTenpHOE JaBIE€HHWE, pa3BUBaeMOE€ HACOCOM B THIPONPHBOJE
MOCTYNATENbHOTO ABHKEHHUS:

- IpU BBIBUKEHHUHU HITOKA:

F

wn/ +S, AP,
% + wm.n cn
P, = il S +AP,, 114 (38)

n
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- IIpY BTATUBAHHWU IITOKA:

F% +S,APcn
P, = mg + APnan, I14 (39)

wm.n
rae Fy, — ycmnue Ha mToke, H;
K.p - KO3bdumeHT, yIUTHBAIOMKI MOTEPH HA TPEHHUE B YIUNIOTHEHMSIX, K., =
0,9-0,98;
S Surn — IUIOMIAH TOPIIHS H IITOKOBOH TOJOCTH COOTBETCTBEHHO, M-,
JlelicTBUTENBHBIN pacxoj paboueil »KUIKOCTH:
Qn = Qmu - AQyr (40)
rae Q 1H — neficTBUTENBHAS TT01a4a BHIOPAHHOTO HACcOCa;
AQyT — BeNMYMHA yTEeUeK.
AQyt = Ky'Py, n/mun (41)
rne Ky — pacuerssiit koapdumment yreuek, Ky = 0,005 - 10 5/I1a mun.
JlelicTBUTENbHAS CKOPOCTH IITOKA THAPOIMIMHAPA:

_ Q7o

n
JelicTBUTeNbHAS YacTOTa BpallleHUs Bajla THAPOMOTOpA:

_ Qs

0
Pacxoxnenne wmexny 3azanHeiMu I13 u  peidcrButenbHbiMu [
mapaMeTpaMH OTPEACISIOTCS 0 GopMyIIe:

7. —1I1
2 _"T9100% (44)

v,

Mmlc (42)

n

M

00 | mun (43)

1] =
3
[MonHas MOIIHOCTh THIPONPHUBOJA PaBHA MOIIHOCTH, MOTPeOIseMOi
HacocoMm, KBT:
_Q.»,
H )
607,
rae Q, —momada Hacoca, JI/MUH;
P AaBICHUE, pa3BuBacMoe Hacocom, MIla;
Ny — oommwmii KITJ] Hacoca.

[Mone3nast momHOCTh ruaponpuBona N,,, onpedensemcs kax cymma
OelcmeumesbHbiX BBIXOOHBIX — MOUHOCHEl eudpoosuzameretl JTaHHOM
THIPOCHCTEMBI, KOTOPBIC OIPEACIAIOTCS MO HX JACUCTBHUTEIBHBIM BBIXOIHBIM
nmapamMmeTpam, MoJyYeHHBIM B IIPOBEPOYHOM pacueTe:

- IEeHCTBHUTENbHAs MOLIHOCTh HAa MITOKE IHApOnUIHHApPa Ny,

KBm (45)

kBrT:
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N Fo,
0= (46)
“* 1000
rae F — ycnnme Ha mroke runpommiuHapa, H;

Uy — JSHCTBUTEINIBHAS CKOPOCTh NEPEMEICHHS BBIXOAHOTO 3BEHA
THIPOIMITHHIIPA, M/C.

2.11 KIIJ ruaponpuBoaa

Ionustit KIIJ] npoekTupyemMoro ruiponpuBoaa:

n.,=— (47)

O0wveM rTHApOOAKa OMPEACSIeTCS B 3aBHCHUMOCTH OT TMPOU3BOJAMTEILHOCTH
Hacoca:
V6 =1,2(3+5) Qu (48)

3. OPTAHM3AIIUA TPOU3BOJACTBA

OTa dYacTh TOSICHUTEIBHOW 3allMCKH JOJDKHA COJICpXKaTh OIMCAHHUE
opranmzaimio  TOuP B mexe, MepompHATHS 10 TOBBIMICHUIO HAJIECKHOCTH
000py/IOBaHUsI, CXEMY U KapTy CMa3bIBaHMUSI.

4. OXPAHA TPYJA

DTa dYacTh TOSCHUTENLHOMW 3alUCKH JOJDKHA COJEPXKATh OINUCAHUE
MEPOIPUATHI MO TEXHHKE 0E€30IaCHOCTH W MPOTHUBOIOKAPHOU 3aIlUTE B LEXE U
OXpaHy OKPYKaloIIel Cpeibl B YCIOBHSX I€Xa.

Pasmen «OxpaHa Tpyma» JOJDKEH OBITH pa3paboTaH B COOTBETCTBHH C
JIEHCTBYIONMMH TOCYJaPCTBEHHBIMH CTaHAAPTAMH U WHCTPYKIMAMHE TI0 TEXHUKE
0€30IacHOCTH.

PazpaboTka  MepompusTH [0  3alIUTe  OKPYXKAIOIeH  Cpeibl
OCYIIECTBIIETCS C UCIIOJIL30BAHUEM OTEYECTBEHHOU M 3apyOeKHON MH(pOPMAIMH
B 3TOI 06J1acTH, NEHCTBYIOMNX TOCYAAPCTBEHHBIX CTAHAAPTOB ITO SKOJIOTHH.
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3AK/IIOYEHUE

B zakmoWeHHMM TOPUBOAATCS KpaTKWE BBIBOABI MO  pPeE3yiabTaTaM
BBIITOJTHEHHOM pabOTHI, ONEHKAa IIOJHOTHI pEHICHUs IOCTABICHHBIX 3a/ad,
PEKOMEHIAMA IO KOHKPETHOMY HCIIOJIb30BAHUIO DE3YJIBTaTOB paboThl, €e
9KOHOMHYECKasl, HAyIHas, COLUATIbHAST 3HAUHNMOCTb.

Cnmcok ucnob30BaHHBIX HCTOYHHKOB

B cmucke HCHONB30BaHHBIX HMCTOYHUKOB JIOJDKHBI OBITH OTPayKeHBI
cBelleHHsT 00 MCTOYHHMKAax WH(OpMAalUM, HCIOJIB30BAHHBIX IPU COCTaBICHHU
pacyeTHO-MOSICHUTENFHON 3alTUCKH KYpPCOBOTO NMPOEKTa. B crucok BKIOYArOT BCe
HCTOYHHUKH MH(POPMAIMH, HA KOTOPbIE UMEIOTCS CCHIJIKH B 3aIMCKE.

CeezieHnss 00 MCTOYHHMKax HMHGOPManMyd NPUBOAST B COOTBETCTBHH C
tpeboBanusamu ['OCT.

MMPUJIOKEHUSA

B nmpuroxeHus peKoMEeHIyeTcsl BKIIOYaTh MaTepHabl HLTIOCTPAHOHHOTO
1 BCIIOMOT'aTEJIFHOTO XapakTepa. B mpuioxeHust MOT'yT OBITh IOMEIICHBL:

- TaONHIBI U PUCYHKH OONBIIOTO popmara;

- JIOTIOJIHUTENIbHBIE PAaCUeThl;

- ONHCaHUs MPUMEHSIEMOro B paboTe HECTaHAAPTHOTO 000PYI0BaHNS;

- pacneuatku ¢ OBM;

- npyrue Marepuabl u JIOKYMEHTBI KOHCTPYKTOPCKOTO,
TEXHOJIOTUYECKOTO U MPUKIATHOTO XapaKTepa.

Ha Bce npunoxxenns B Tekcte T/I JOIKHBI OBITH TaHBI CCHUIKH.

[punoxenus opopmisroT B coorBercTBuu ¢ 'OCT.

IT'PA®OUYECKAS YACTb
B kagectBe rpadudyeckoro Marepuaia MpeIOCTaBISIFOTCS YePTEKH, CXEMBI,

IUTaKaThI, IEMOHCTPAIIMOHHEIC JINCTHl U CpaBHUTENbHBIC TaOMHIbL. [padnaeckuit
MaTepual, TNpeIHa3HAueHHBIH [ JEMOHCTpAlMM IpU ITyONWYHON 3amuTe
paboThI, HEOOXOJMMO pacmoJiarath Ha juctax Gopmara Al. Pacmonoxenue jucra
MOXKET OBITh NPUHATO KAaK TOPH30HTAJIBHBIM, TaK W BEPTUKAIBHBIM. JIMCTHI
OQOPMIISIIOTCS.  PaMKOW  CTaHJApTHBIX pa3sMEpOB M OCHOBHOW  HAMHCHIO
cra"gapTHOH ¢dopmbl. LBeT n300paskeHni depTeskeil M cXeM - YepHbI Ha OeroM
¢one. Ha neMOHCTpanMOHHBIX JNHCTax (TUIakaTax) MOIMYCKaeTcs NPHUMEHEHHE
LBETHBIX N300pKCHUN U HAIIHUCEH.

I'paduueckast wacTh JODKHA OBITH BBINOJHEHA C  COOJIOCHHEM
TpeboBanuii crannaproB ECK/I.

Crneundukanuy K uyepTeskaM 3aIojHSAIOTCS ¢ COONII0AEHHEM TpeOOBaHMH
crangapra ECKJ]
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4. OPOPMJIEHUE PACYETHO-MIOSAICHATEJBLHOM 3ATIMCKA
U TPA®UYECKON YACTH

OdopmiteHre pacYETHO-TIOSICHUTENFHON 3alMCKA U TpadpuyecKoil yacTu
SIBIIIETCA OJHUM M3 BaXKHBIX JTAllOB BBIIOTHEHUS KypCOBOTO MPOEKTA, IOCKOJIBKY
OBIBAIOT JIOCaJHBIC CITy4dad, KOrJa HENpaBWJIbHOE WINM HeOpexxHoe odopmileHHe
MIPUBOAUT K CHHKEHUIO OLIEHKU 3a NPOJETaHHy0 padoTy.

OdopmieHne  TEKCTOBOM yacTd ¥ rpaduyeckoro  Martepuania
OCYILECTBIIIETC. B COOTBETCTBUU C neiicteyromuM  I'OCT,  xoTtopslit
MIPEOCTaBIIACTCS CTYJCHTaM ATl pabOThI HaJ KYyPCOBBIM IPOEKTOM.

5.MIOAI'OTOBKA U TPOBEJEHUE 3AINTHI KYPCOBBIX
ITPOEKTOB

3aluTy KypcoBOrO IpOEKTa MNpUHUMAET mnpenojasarens [IM.02
[IpoekTpoBaHue THAPABINYECKUX W ITHEBMAaTHYECKUX IPHUBOJOB m3menuii. Ha
3alTe MOTYT NPUCYTCTBOBaTh  IPEIOJABATENN  CMEXHBIX  JUCHUIUINH,
npejceaTe b NUKIOBOH KOMHUCCHH, MPEACTABUTENN y4eOHOH 4acTh U CTYICHTHI
rpynmnsl. Ha goknan ctyaeHty otBoautcs He 6ornee 10 MUHYT, B TeU€HHE KOTOPBIX
HEOOXOAMMO KpaTKO OCBETUTb  COJepKaHHe BBHIIOJHEHHOH paboTel ¢
000CHOBaHMEM MPUHATBIX PEIICHUH 110 CIEAYIOIIeH cXxeme:

- (OopMyJIHPOBKa 3a/IaHUSI K UCXOIHBIX JaHHbBIX;

- KpaTKUH aHaIn3 TEXHOJIOTMYECKOTo Ipolecca;

- KpaTKuil aHaJIU3 BEIITOJIHEHHOH paboThI;

- (OpMyIHPOBKa pe3yIbTaTOB pabOTHI.

Bo Bpems myOnmMYHON 3amMTHI, CTYAEHT JIOJDKEH HCIIOIb30BaTh
rpagu4ecKyio 4acTb B KauecTBE HJUIIOCTPAMOHHOTO MaTepHalla K KypCOBOMY
TIPOEKTY.

B KoHIIe BBICTYIUIEHHS NPHCYTCTBYIOIIME Ha 3alTe MOTYT 3aJaBaTh
CTYIEHTY BOIIPOCHI, OTHOCAIIHNECS K TEME KyPCOBOTO MIPOEKTA.

6. OHEHKA KYPCOBOI'O ITPOEKTA

KypcoBoii mpoexT oneHUBaeTCs MO MATHOATUIEHOM CHCTEME.

OneHka onpenensiercs:

- MOJIHOTOM MaTepHana Mo TeME KypCOBOIO HMPOEKTa B COOTBETCTBUH C
3alaHUEM;

- TPaMOTHOCTBIO M KAUECTBOM BBITIOIHEHUSI YEPTEKEN;

- Ka4eCTBOM O(OPMIICHHS TOSICHUTEIbHON 3aIIHUCKHY;
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- TIPaBWIBHOCTBIO  O(QOPMIIEHHS  KOMIUIEKTAa  TEXHOJOTMYECKHX
JOKyMEHTOB;

- FPaMOTHOCTHIO U 0O0OCHOBaHHOCTBIO 3aLIUTHI KyPCOBOT'O ITPOEKTA;

- YMEHHEM H3Jarath CBOM MBICIH M BIAJETh HAYIHO-TEXHHUYECKOH
TEPMHUHOJIOTHEH 0 CIIEHaTbHOCTH;

- TEOpPEeTHYECKOM W  MpakThdeckod moarorosko mo IIM.02
IIpoexTHpoBaHUE TUAPABINYECKUX U THEBMATHUECKUX PUBOJIOB U3/IEIHH.

CryaeHTaM, OJIyYUBIIUM HEYAOBJIETBOPUTEIBHYIO OLIEHKY IO KypCOBOMY

MIPOEKTY, MPEJOCTABISIETCS IPABO BHIOOPA HOBOM TEMBI MITH, TIO PEILICHUIO
PYKOBOAUTEIIS, TOpaOOTKH MPEXKHEH TEMBbI, IPH ATOM OIPEAEISIETCSI HOBBINH CPOK
€€ BBIINIOJIHEHUSL.
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	где Q дн – действительная подача выбранного насоса;
	где    Ку – расчетный коэффициент утечек, Ку = 0,005 · 10-6 л/Па мин.

	Студентам, получившим неудовлетворительную оценку по курсовому проекту, предоставляется право выбора новой темы или, по решению руководителя, доработки прежней темы, при этом определяется новый срок её выполнения.

