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Meroauyeckne ykazaHHs IO BBIIIOJHEHHIO KYPCOBOTO TPOEKTa Pa3padOTaHBI
Ha ocHOBe paboueit mporpammbel [IM.02. TlpoekTupoBaHHWE THIPABIUYECKUAX U
ITHEBMaTHYECKUX TPUBOJIOB N3JICTHH.

CozeprkaHue KypCOBOTO TIPOCKTa OPHEHTHPOBAHO Ha (HOPMHPOBAHWE OOIIMX U
PO eCcCHOHANIBHBIX KOMITETEHIIMH MPOTrpaMMBbl TIOJTOTOBKH CIELHAIMCTOB CPEIHETO
3BeHa no crenpanbHocTd 15.02.03 TexHuveckasl dKCIUTyaTalysi THIPaBINYECKUX
MaIliH, THAPONPHBOAOB M ruapomHeBmoaBToMaTtuku, MJ/IK.02.01 OG6bemHBIE
THIPaBIMYECKUE W THEBMAaTHUECKUE PUBOIBI, THAPOITHEBMOABTOMATHKA.
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BBEJIEHHUE

BaxHyio dYacTh TeOpeTHUeCKOW W NpOPEecCHOHATBHON IPaKTHIECKON
MOJTOTOBKH CTYJEHTOB COCTABIISCT BHINOJHEHUE KypCOBOTO IPOCKTUPOBAHUS.

CocraB W cofepkaHHE KypCOBOTO MPOEKTHPOBAHHMAT HANpPaBICHBl Ha
peanm3aImio IeHCTBYIOMETO (enepaabHOro rOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHAapTa CpeaHero mpodeccHoHaIbHOI0 00pa3oBaHusl.

Benymell nugakTHYecKOH LENBIO KYPCOBO20 NPOEKMUPOSAHUs SBIAETCS
(hopMHpOBaHUE MPAKTHYECKUX YMEHHH - TPOPECCHOHANBHBIX (YMEHUH BBINOJIHATH
onpeJeieHHbIe  JICHCTBUS, oOnepanuy, HeoOXOIUMble B IOCIEAYIOIEM B
poeCCHOHATIBHON EATEIBHOCTH), HEOOXOAMMBIX B TOCIEAYIONICH yueOHOU
JIEATEILHOCTH 110 MPO(eCCHOHAIBHBIM MOYJISIM.

B cootBerctBum ¢ paboueit mporpammoit I[IM. 02. IIpoextupoBanue
THIPAaBIMYECKUX W MHEBMaTHYeCKUX HpuBomnoB m3nenuit, MJIK.02.01 O6bpeMHBIC
THApPaBIMYECKHE W  NHEBMATHYECKHE  IPHBOABI, THAPONHEBMOABTOMATHKA,
T.02.01.04 TIIpoektupoBaHHe OOBEMHBIX THIPABIMYECKUX WM ITHEBMATHUCCKIX
MIPUBOIOB NIPEIYCMOTPEHO BBIITOJIHEHHE KypCOBOTO MIPOEKTA.

B pesynbraTe ero BRITOIHEHHS, 00YJarONIMHCS JOIDKEH:

ymems:

- MIPOEKTHPOBATh THAPABINYIECKHUE U THEBMAaTHUECKHE CUCTEMBI U TIPUBOIBI

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 paboTh

TIPUBOAA;

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

TEIJIOBOU pacyeT;

- BBIOMpPATH THAPOIBUTATENH, THAPOMAIINHEI, THAPOAITIapaTypy,

KOH/IMITHOHEPHI pabodero Tena U BCIIOMOTaTeNIbHBIE YCTPOcTBa

¢ TpeOyeMbIMH TEXHUYECKUMH XapaKTePUCTHKAMU;

- MIOJIK30BaThCs [ 0CcynapcTBEHHBIMH CTaHIApTaMH IIPH BRIOOPE CTaHAAPTHBIX

H3ICIIUH;

- UCIIONIb30BaTh COBPEMEHHBIE TIPHUKJIIaJHBIE IPOIPAaMMBI JJIsl BHIITOJIHEHUS

MIPUHINIHATEHBIX THAPABIMYECKHX CXEM;

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



OK 1. IloHnMaTh CYIIHOCTh M COIMAJBHYIO 3HAUUMOCTh CBOCH Oynyrien
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 pemeHWss B CTaHOAPTHBIX 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. Hcmonp30Bath HHPOPMAITUOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH
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), PE3YJIbTAT BBITOJHEHUS 3aaHUH.

OK 8. CaMOCTOATENPHO OIPENeNsATh 3aJa4d HPOPECCHOHANBHOTO U
JIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCA CaMO0Opa30BaHNEM, OCO3HAHHO IUIAHUPOBATh
MOBBILICHHE KBATU(HUKALIIH.

OK 9. OpwuentupoBaTbcsi B YCIOBHSIX YacTON CMEHBI TEXHOJIOTUH B
podeCCHOHANBLHOM JIESITENEHOCTH.

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 TEXHOJIOTMYECKON JIOKYMEHTALINH.

BrinonHenue cTyaeHTamMHu Kypcogozo npoexkmuposanusi 1o [IM.02.
[IpoekTupoBaHNe T'HAPABINYECKUX ¢ ITHEBMATHYECKUX IIPHBOJIOB M3ZEIIHH,
M/K.02.01 ObnemHbIC 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;

- (hopMHpOBaHHE YMEHHH NPUMEHSTH NMOJYyYCHHbIC 3HAHUS HA INPAKTHKE,
peaM3alyio eIMHCTBA HHTEIUIEKTYya IbHONW M IPAaKTHYECKOH AEATEIHHOCTH;

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

[TpoomKUTENEHOCTD BBIIOIHEHHST KyPCOBOTO NPOEKTUPOBAHMS COCTABIISIET
50 akageMHYecKMX 4YacoB. 3alllMTa KypCOBOTO MpPOEKTa  IPOBOAUTCS MOCIHE



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

1. TEMATHUKA KYPCOBBIX ITPOEKTOB

[IpoexTnpoBanue THAPONPUBOA TIEPEMEILCHNS XOIOAMIBHIKA
IIpoexTupoBaHue ruApONPUBOAA EPEMELICHUS TENEKKH TPOMKOBILIA
IIpoexTupoBaHue TUAPONPUBOAA HOJBIKHBIX POIHKOB

IIpoexTupoBanue TUAPONPUBOJA TIHYLIEH KIIETH

IIpoexTupoBaHue THIPONPUBOJA MEXaHHU3Ma IEPEMELICHHUS TEIeKKU
IIPOMKOBIIIA

akrwbdE

6. IIpoexTupoBaHue TUAPONPHUBOIA MEXaHU3MA TSIHYILETO POJIHKa

7. [IpoexTnpoBaHue THAPONPHUBOJA YCTPOWCTBA NMEPEMEMICHHS LIIHHIPOB
TEJIC)KKHU JUT IPOMKOBIIIA

8. [IpoexTnpoBaHue THAPONPHBOAA YCTPOMCTBA YIIPABIEHHUS CTONOpa
MIPOMBIIIJIEHHOTO CTaJIEKOBIIIA

9. [IpoexTnpoBaHne THAPONPUBOAA TIEPEMEIICHHNS TEIEKKH CTAITBKOBIIA

10. [IpoexTnpoBaHue THAPONPUBOAA IIOABEMA 3aTOTOBKH

11. IIpoexTupoBaHue TUIPONPHUBOIA YCTPOUCTBA YIPABJICHUS CTONIOPA

12. IIpoexTupoBaHue TUAPONPHUBOIA IBUKECHUS OMOPHOTO POJIHKA

13. IIpoexTupoBaHue TUAPONPHUBOIA MEXaHU3MOB YIII€3arPy304HOM MaIINHBI
14. IIpoexTnpoBaHue THIPONPUBOJA IBIDKEHHS YCTPOICTBAa YHpaBICHUSA
CTOIIOPOM TENEKKH

15. [IpoexTnpoBanne THUAPONPHBOAA YCTPOMCTBA YNPABIECHUS CTOIOPOM
TEJIC)KKH TIPOMKOBIIIA

16. [IpoexTnpoBanne THUAPONPHBOAA YCTPOMCTBA YNPABICHUS CTOIOPOM
TEJIC)KKH TIPOMKOBIIIA

17. [IpoexTnpoBaHue THAPONPUBOAA TTOABEMA 3aTPABKA

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, = HAaCTOMYWUBOCTH, TPYAOJIIOOWE, TBOPYECKYI0  HMHUIMATHUBY,
CITOCOOHOCTH HMCIIONIB30BATh 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 BUIE OSCHUTEIBHO 3aIUCKY;

- rpadUYecKuii MaTepurall.



OO0BEM nosacHumenvHOIl 3anucKu KypcoBOTO MPOEKTA JOIDKCH OBITH HE
meHee 30 — 40 cTpaHHUI] IEYaTHOTO TEKCTA.
O0BéM epagpuueckoit wacmu — npa nucta popmara Al.
PacuérHo-nosIcCHUTENbHAS 3aIliCKa JOJDKHA COAEPXKaTh HEOOXOIUMBIS
TEXHHYECKHE PacyeThl, OIHMCAHHE TEXHOJOTMYECKOro Mpolecca, XapaKTePUCTHKY
ycTpoiicTBa M paboTy MEXaHM3MOB THAPOIPUBOAA METAJUTYPIHYECKOTO arperara,
IpaBUJia TEXHUUECKOH SKCIUTyaTaluy THIpONpHuBoa, opranusanuio TOuP B uexe,
OXpaHy Tpyna.
K rpaduueckomy marepuaiy cienyeT OTHOCHUTS!
- JIEMOHCTPAIMOHHBIE JIUCTHI (IUIaKaThI);
- YEPTEKH U CXEMBI.
JleMOHCTpallMOHHbIE JIUCTBI B BHUIE CXeM, rpadukoB, dororpadui,
yepTexell SABISIOTCA dneMeHTaMd TJ] U ciyatr A HarJisiMHOTO MpelCTaBJICHUS
MarepHana paboThI IPH ee ITyOIMYHON 3aIuTe.

Bremmonnenne n odopmieHHE TOSCHUTENBHOH 3alnCKH M YepTexeit
MpOeKTa JOJDKHBI cooTBeTcTBOBaTh TpeboBanusM ECKJ u nelicTByrommx
CTaHAAPTOB.

IHoscnumenvrnas 3anucka K KypCOBOMY TIIPOEGKTYy JOJDKHA — HMETh
MIPUBEEHHYIO HUXKE CTPYKTYDY.

TuTynbHbIN TUCT

JIuct 3ananne

Conepxanue

BBenenue

1. OOmias 4yacTh:

1.1Ha3HaveHue , yCTPOMCTBO U paboTa MEXaHHU3Ma

1.2 YerpoiicTBo 1 paboTa THAPOIIPUBO/IA;

1.3 AHanu3 cymecTByIOUIMX KOHCTPYKLUHN;

1.4 TlpaBuia TEXHUUECKOH IKCIUTyaTallH THAPOIPUBOA.

2. CrenmabHas 9acTh:

2.1 BpiOOp HCXOJOHBIX JaHHBIX M OOOCHOBaHHWE IPUHIMIHAIBHOM
TUAPABIMYECKON CXEMBI;

2.2 Br16op paboueii KUIKOCTH,

2.3 Br16op Hacoca;

2.4 OmpeneneHre OCHOBHBIX TapaMEeTPOB THAPOIBUTATEIS;

2.5 Pacuer ruspoaBuTaTesns Ha MPOYHOCTb;

2.6 Be1OOp ruapaBIMYecKOi anmnapaTypsl;

2.7 Bei6op ¢punbTpos;

2.8 I'mppaBnuyeckuii pacuer TpyOONpoBoa;

2.9 Pacyer noteps AaBIE€HUS B TUAPOCUCTEME;

2.10 ITpoBepouHblil pacueT FUIPOIPUBOJIA;
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2.11 Onpenenenne momuocta u KIT/[ ruaponpusosa.

3. Opraauzaius Mpon3BOICTBA

3.1 Kpatkoe ommcanne opranmanuu TOuP rugponpusosa;

3.2 TexHONOTHS MIPOBEACHHUS KAIIUTAIEHOTO PEMOHTA;

3.3 MeponpusTHs 0 HOBBIICHHUIO HAJEKHOCTH 000pyIOBaHNS;

3.4 Cxema 1 KapTa CMa3bIBaHHS.

4. OxpaHa Tpyza.

4.1 MeponpusTusi 1o TEXHUKE 0€30MaCHOCTH U IPOTHBOIIOKapHast
3aIuTa

4.2 OxpaHa OKpy>Karolen cpe/ibl.

3axIro4eHue

Jlurepatypa

IIpunoxenust

Tpagpuueckas wacms 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 I0JIHAS CTPYKTYpa KypCcOBOIO IIPOEKTA, C
COOTBETCTBYIOIECH HyMepalue CTpaHull.

BBEJEHUE

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

Bo BBenenuu cnenyer:

- PacKpbITh aKTyaJIbHOCTh TEMBI,

- OXapakTepu30BaTh MpPoOJIEMy, K KOTOPOH OTHOCHTCSI Te€Ma, M3JIOKHTh
HCTOPHIO BOIIPOCA, 1aTh OLIEHKY COBPEMEHHOMY COCTOSIHHIO TCOPHH WM HPaKTHKH,
IIPUBECTH XapaKTepUCTUKY 0a30BOH oTpaciy (II0AOTPACIIN) IPOMBIIIICHHOCTH;

- chopMyIHpOBATh 33434 110 TeMe PadOThI;

- MEPeYUCIUTh METOJAbl M CPEJCTBA, C IOMOIIBI0 KOTOPBIX OyIyT
pemaThes OCTaBIeHHBIC 3a/1a4H;

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

OBIIAS YACTD

OO1mas yacTh mpopabaTbiBaeTCsl B COOTBETCTBHH C 3a/IlaHUEM, BBIIAHHBIM
PYKOBOAMTENEM IPH COCTaBJICHWH ITOJPOOHOTO IJIaHa, B KOTOPOM YKa3bIBaeTCs
TIOJHBIA TIepedeHb BCEX BOIPOCOB, ITOJUICKAIINX PACCMOTPEHHIO B KypPCOBOM
MIPOEKTE.

Ha3nauenme, ycrpoiicTBo u padora MexaHu3mMa 0OTa HacTh
MOSICHUTEIIFHOM  3aIMCKHU JOJDKHa COACpXKaTh OIMCAaHUEC, HAa3HA4YCHUC U
NMPUMEHCHUEC MCXaHHU3Ma

YerpoiicTBo U pa6oTa ruApoNpUBoAa

Ora 4yacTh MOACHUTEIHHOH 3aIMCKH JOIDKHA COIEPKaTh OIMCAaHUE YCTPOHCTBA
W TIPUHIMI paboThl THAPOYCTPOMCTB, CXEMY T'MAPONPUBOAA, OCHOBHBIE OTKA3bl U
MIPUYUHBI UX BOZHUKHOBEHUSL.

AHaIN3 CylIeCTBYIOIHX KOHCTPYKIU
OTa 4acTb MOSICHUTENIbHOM 3alMHCKHM JOJDKHA COAEP)KAaThb OMHCAHUE NPUMEHEHHS
THIPOIIPUBOJA B METAJUIyprHUecKoM OOOpYIOBaHHMH, AHAIW3 THUAPONPHUBOLOB
NPUMEHSEMbIX B JIOMEHHBIX IleXaX, B OO0OpYJOBaHMM CTaJeIIABUIEHOTO



MPOM3BOJCTBA, B O0OPYJIOBAHWM TIPOKATHBIX IIEXOB, WX IIPEUMYIIECTBA W
HEJIOCTaTKH.

IIpaBu/ia TeXHUYECKOH IKCIIyaTallul THAPONIPHUBOIA
DTa YacTb  MOSCHUTENBHOM  3aMHCKH  JOJDKHA  CONCPKAaTh  OIMCAHHUE
OpTaHW3AIMOHHBIC OCHOBBI  JKCIUIyaTalldd  THAPOTPHUBOIOB, 0OecIeueHue
ONTHMAJIbHBIX PEXUMOB M YCIOBHH OKCIUIyaTalldd, OPHYMHBI W  METOJBI
YCTPaHECHHUsSI YaCTO BCTPEUAROIIUXCS OTKA30B THAPOIPHUBO/IA.

B sasucumocmu om @blOpaAHHOU mMeMaAmMuKu Kypcogoco npoeKma

CMpPYKmMypa u nopsi0oK pazoenos oowel uacmu mMo2ym 0vime U3MeHeHbl

CIHEOUAJIBHAS YACTD
CreuupanbHasi 4YacTh KypCOBOTO TIPOEKTa BKJIIOYAET PacueThl,
HEOOXONWMBIC [UISI BBHITONHEHHWS KYypCOBOTO IPOEKTa W IOATBEPKIAFOIINC
3¢ PEKTHBHOCTP MPEIIOKEHHBIX MEPOIPHUATHIA MO MOBHIIICHUIO HAEKHOCTH Y3712
WA MEXaHU3Ma THIPOIPHUBOIA.
Kak npaBuio, comepkaHue CrieiHaJbHON YacTH JUITIOMHOTO ITPOEKTa I10
THIPOIPUBOY BKITIOYACT CIICAYIOIINE ITYHKTHI:
2.1 Be1bop MCXOTHBIX TaHHBIX U 000CHOBaHHE MPHUHIUITHAIEHOW THIPABINICCKOM
CXEeMBbI
2.2 Bribop paboueii KHIKOCTH
2.3 Bri6op Hacoca
2.4 OnpeneneHre OCHOBHBIX TApaMeTPOB THAPOIUINHPA
2.5 Pacuer rugponuianHpa Ha IPOYHOCTH
2.6 BBIOOp rHIpaBIMYECKON almapaTypsl
2.7 Bei6op pmiapTpoB
2.8 'mnpapnmueckuii pacuet TpyOompoBoaa
2.9 Pacyer norepp AaBl€HUsI B THAPOCUCTEME
2.10 IlpoBepoUHbIi pacyeT rUAPONPUBOJIA.
2.11 Onpenenenne momHocty v KIIJ runponpusona

2.1 BbIOOp HCXOAHBIX JAHHBIX M 000CHOBaHMe TPUHIUNHUAJILHOM
TUAPABJIUYECKOIi cxeM.

B nanHOM myHKTE MPUHUMAIOT UCXOTHBIC JAHHBIE HA OCHOBE TEXHHYECKOU
JOKyMEHTAINH (TTacIopT, MHCTPYKIHS 110 SKCIUTyaTalny, pabouue YepTekH H T.1.)
Ha MexaHn3M. K HeoOXOAMMBIM HCXOIHBIM JAHHBIM KaK MPaBUIIO, OTHOCSTCS:
Ycwine na mroke, F, kH; pabouee masnenue, P, MIla; ckopocts pabodero
Xo4a, v, M/MHUH; XoJX WITOKa, L, MM; sumHa nuHWM BcacklBaHMS, 1, M; UIMHA
JIMHUHM CINBA, 1., M; JUTMHA JIMHUM HarHETaHMUS, /- M; BpEMS BBLABIDKEHHS, {, cek.

OOocHOBaHME  TPUHIMIUAILHOW  TMAPOCXEMBI  BBINIOJNHACTCS B
NIPOM3BOJILHON (opMe M 3aKiIroyaeTcsi B ONMCAHMM Ha3HA4YEHHsS  KaXJOro
9JIEMEHTA THAPOCUCTEMBI U €r0 KOHCTPYKTHBHBIX OCOOCHHOCTEH.
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Hmxe npuBenén npumep ohopMIiIeHHS TaHHOTO maparpada.

IIpumep

2. CnenuajabHast 4acTh

2.1 Bpi0Op HCXOIHBIX AAHHBIX H O00OCHOBaHHME NPUHIHMIHATIbLHOM
THAPABJIUYECKOI CXeMbI

Tabmuma 2.1.1
VicxonHbie TaHHBIC IS pacyeTa

ITapameTp Enununpe! u3mepenns | 3Ha4YCHUS
1 2 3

1. PaGouee naBiacHue MIla 10

2.  Ycwine Ha HITOKE kH 200

3. Xop mToka MM 530

4. JlnuHAa HAOpHOW M CIUBHOMN

MarucTpanu M 10
5. BpeMs BBIIBIDKCHHS IITOKA C 5

OnHOKOBIIOBBIE ~ YHHMBEPCAJIBHBIE  HKCKABATOPHI  HPEACTABISIOT  cOOOH
CaMOXOJHbIE MalIMHBl HAa TYCEHWYHOM WM ITHEBMOKOJIECHOM  XOIY,
IIpeAHa3HAYCHHBIE AT Pa3paOOTKH KaphepoB, PHIThS KOTJIOBAHOB, TpaHIICH,
KaHaJIOB, TOTPY3KH I'PYHTA U CHIITYYHX MaTepUalIoB.

I'maponpuBOIOM OCYIIECTBISIOTCS IBIDKEHHS CTpPENbI, PYKOSTH M KOBIIA,
MOBOPOT paboyero 000pyJOBaHMs U IPUBOJ X0/1a SKCKaBaTOpa.

Hast yIpaBJIeHUs paboroit TUJpOJIBUTaTeNei MIPUMEHSETCS
THIPOPACIPEACTUTENb CEKIIMOHHOTO THIIA C MATHIO CEKIMAMU: HAIlOpHAsl CEKIHs,
3 pabo4mx CEeKIUH, CTUBHAS CEKITHSI.

JI1s 3aIUThl THAPOCUCTEMBI OT MOBBIIICHHUS AaBJICHUA M HACTPOHKH pabodero
JIaBJICHUS B THAPOCHCTEME TIPUMEHSETCS IPEIOXPAHUTENLHbIA KIIanaH.

Jns mopnepkaHust 3aJaHHOTO KJlacca YWCTOTHI pabodel JKHAKOCTH B
THIPOIIPUBOJIE UCTIONB3YETCS CIMBHOM THIT (PUIBTPALHH. ... ......

H mak Oanee obocuosvieaemca KaxycOvlil IjieMeHm 2UOPOCXeMbl, M.e.
o0vACHAEmCA — 3auem OH RPUCYHICIEYEm 8 2UOPOCUCHIEME.

2.2 Br10op padoueii skuAKOCTH

Pabouas xuaKocTs sBIsIETCS pabodeil cpemoi THAPOCUCTEMBI M mepenacTt
MEXaHWYECKyI0 SHEpPTHI0 OT Hacoca K ruapoasuraremo. Ilostomy — mis
obecnieuerns Beicokoro KITJ[ paGoTsr ruapocucTeMsl pabodas )KHUAKOCTh JOJDKHA
YAOBJIETBOPATH ONPEAEIEHHBIM TPEOOBAaHISIM, KOTOPbIE MEHSIOTCS B 3aBUCHMOCTHU
OT Ha3HAYEHHS, MECTA M YCIOBHH pabOTHI THAPOCHUCTEMBL.
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B 0annom pasoene cnauana paccmampugaiom HasHaueHue u Munvl padouux
ocuokocmetl, ux  QyHKyuu, OOCMOUHCMBA U HEOOCMAmKU, mpebosanus
npeovasisieMble K HUM, C80UCMEdA.

Baskocme paboueii scudkocmu npuHUMAom 6 coomeemcmsuu ¢ Oa6i1eHUeM.
3amem 6 coomeemcmeuu ¢ 6bIOPAHHOU BAKOCMBIO ONPEOeNAMCA ¢ MAPKOIL
Mapku paboyetl.

Hns nooxooaweii mapku paboueii HCUOKOCU 8bINUCHIBAIOM 8Ce NAPAMEMPLL U
ceoticmea.
00vém 0annozo pazoena ne 0oaxcen obimo menee 1-1,5 cmpanuy

2.3 Bb10op Hacoca

Omnpenensem MMOJIE3HYKD MOINHOCTh MCIIOJHHUTEIBHOTO 3BEHA
TUApOABUTAaTeNd Ha mWTOKe ruaponunnugpa N, kBt
Fo
u (
1000

rne F — ycunme Ha mroke ruapornueapa, H;
V — CKOPOCTH NIEPEMEIIICHNS BEIXOJJHOTO 3BEHa, M/C;
MomHocTs HacocHOH ycraHOBKH NH, kBT, ompenenstercs mo ¢popmyie:

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

rae  K3.y. — koadduimeHT 3amnaca 1o ycuimio;
K3.c. — ko3¢ durmeHT 3amnaca mo CKOpOCTH;
Z11, ZM — 9HCI0 OTHOBPEMEHHO PabOoTaIOIINX IMIMHAPOB K MOTOPOB.

[Ipn nmpenBapurensHOM pacdere KO3(D(HUIMEHT 3armaca IO YCHUIIHIO
K3.y. yuuTeIBaeT JMHEWHHBIE M MECTHBIC MOTEPH JABJICHHS, a TAKXKe IOTEpH
SHEPrUH Ha TPEHHE B UCIIOIHUTEIBHBIX MeXaHN3Max. Ero 3HaueHne MpuHUMAIOT
paBepM K3.y= 1,1 — 1,2; koadunueHT 3amaca MO CKOPOCTH YUUTHIBACT
yTeuku paboueit xxuakocru, Kz.c=1,1 —1,3.

Menbine 3HaueHUs: KOAPQUIMEHTOB MPUHUMAIOTCS JUIS NPUBOJIOB,
paboTarommx B JIETKOM M CPEIHUX PEXUMax, a OOJIBIINE - B TSDKEIBIX M BECbMa
TSOKETBIX PeKUMax pabOTHI.

PexuM pabGoTBI THAPONPHBOIA OMPEHETSAeTCS B 3aBUCHMOCTH OT
K03(D(DUIIMEHTOB HCIOJIb30BaHUS HOMHMHAIBHOTO JaBiieHuss Kp u BpemeHn
paboTsl mox1 Harpy3koii K.

Tabunma 2.3.1
Br16op pexrma paboTs
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Pexum Koadpuunent Kos¢ppuuunent Yucno
paboThI HCTIONB30BaHUS BpEMEHHU paboTHI BKITIOYCHUH
THAPOIPHBO HOMHHAJIBHOTO O/ HATPYy3KOii B Hac
na JTaBJICHUS Ki.=t,/t
Kp=p/Priou
Jlerkmit Menee 0,4 0,1-0,3 Jlo 100
Cpenuuit 0,4-0,7 0,3-0,5 100-200
Tsoxenbrit 0,7-0,9 0,5-0,8 200-400
Becpma Cseirre 0,9 0,8-0,9 400-800
TSHKEJIbIN

Ilo paccunmTaHHOM MOILHOCTH HACOCHOM YCTAHOBKHM OIpenessercs
Pacxo[l )KUAKOCTH B THapocucTeMe Q, JI/MUH:
N~
Q=—-— ®)

Prom
Ecnu oauH Hacoc He MOXeT o0ecrneyuTh HEOOXOAUMYIO Moaauy,
TO PEKOMEHJYETCs yCTAaHOBUTH JABa OJHOTHUIHBIX Hacoca ¢ Iojgaudei
kaxnporo Q/2. MoxHo mnoxoOpaTh JaBa OJHOTUIIHBIX Hacoca C
pa3nu4yHOW monadeild, 4TOOB OOMH M3 HHX MOXHO OBIIO IOAKIIOYATh
TOJIBKO B MEPUOJ COBMECTHOI pabOThl HECKOJIBKHUX THAPOJBHTATEIECH.
Tun Hacoca BBIOUpaeTCs € YYETOM pPEeXHUMOB pPaboOTHI
rugponpuBoxa. Jns  nérkoro M CpeJHEr0  PEKOMEHIYKTCH
HIECTEpEeHHbIe M IUIACTHHYATBIE HACOCHI, a IJIs TSKEIBIX M BechbMa
TSDKEJIBIX PEXHMOB — aKCHAlIbHO- M pajHajbHO-NMOPIIHEBBIE HACOCHI.
KoHkpeTHblil THIIOpa3Mep Hacoca BHIOMPAETCS IO PACYETHOMY 3HAUSHHIO
ero pabouero odwvema Vy,, oM’

Vo =103 L , oM, 4)
nHo,\ftnO
rae: Q -pacxoi KHUIKOCTH B TUAPOIIPUBOE, JI/MUH;
No-00wemublid KI1/] Hacoca (tabnuna 4);
Nyon~ HOMUHAIIEHOE YHCIIO 000POTOB BaJia Hacoca, 00/MHUH.
Tabunma 2.3.2
3HavyeHus K09 (OUITMEHTOB MOJIC3HOTO ACHCTBHS 00BEMHBIX HACOCOB

THUITI HACOCA O6mmii KT/ OOBEMHBIN
M, KI1JT n,
[lTectepennble 0,80-0,85 0,90 -0,94
ITnactuHuaTeIE 0,60 -0,85 0,70-,.90
AKCHAJIbHO-TIOPILIHEBBIE 0,85-0,90 0,95-0,98
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| PazmanbHO-mOpIIHEBbIC | 0,85-0,90 | 095-098 |

[Tocne ompenmenenus Vo w3 Karajmora BBIOHpaeTcs Hacoc,
uMermuil Ommxamuit Oonpmuit pabounit 00bEM W paccCUUTHIBAETCS
ero JefcTBUTENbHAsA NMoaya:

Qu =107V,n,,. 7, (5)

MomHOCTE, KBT, He0OX0AUMYIO IS IPUBOJIA Hacoca:
_Q.p

"~ 60, (6)

H
2.4 OnpenesieHne OCHOBHBIX MAPaAaMeTPOB IMAPOMUIHHIPA

OrperernsieM uamMeTp MOPILHS THAPOIFITHHIpA:

[4F
D=.[— ,m 7
s @

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

B cooterctBum ¢ TOCT 12447-80 /3,c.7/ pekoMeHIyeTCs CIEAYIOMNNA OCHOBHOM
psa (B ckoOKax MpUBEJICHBI 3HAYEHHUS IOTIOJHUTENBHOTO PA/Ia) AMAMETPOB TIOPIIHS (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).
ITo TOCT 12447-80 mpuHuMaeM D=...........c.ccooveviiiiienieen, MM, /3,¢.7/.
JluaMeTp 1mIToka IPUHUMACTCSI 3 COOTHOIICHUSL:
d=(4+0,7)D )

B cootsercteim ¢ [OCT 12447-80 /4,c.7/  pexomeHmyeTcs
CIIeYIOIMHA OCHOBHOHM psif (B CKOOKax NpHBEACHbI 3HAYEHHs JOMOJHHUTEIBLHOTO psija)
auameTpoB mTokoB (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).
ITo T'OCT 12447-80 /3,c.7/ npuanmaem d =. . ... .. MM.

Ilo espomneiickomy cranmapty DIN 3320 mpu BIOOpE IaMeTpoB TOPIIHA

IITTOKA JIOJDKHO BBIOJHSATCS YCIIOBHE:
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Smm.n

= 0,6 - 0,8 ©)
n
e Sy - IWIOMAE IITOKOBOM IOJIOCTH,
S - IIomIAE MOPITHSL

Cwia TpeHuss B YIUIOTHEHHSIX ONpEICISETCSs B 3aBHCHMOCTH OT THIIA
ymroraeHus (3, c. 288-306). ITosToMy st qansHEHIIero pacuéra cHagaza HeOOXOANMO
BHIOpaTh THUIl YIUIOTHEHWS B 3aBHCHMOCTH OT pa0O4Yero NaBieHUS M CKOPOCTH
BBIJIBIDKCHUS IITOKA (Ta0mmIa 3).

Tabmna 2.4.1
Br100p yruioTHEeHNi 1S THAPOLTMHAPOB
Tun yrnorHeHust YcnoBus IpUMEHEHUS
[IIeBpoHHOE PE3UHOTKAHEBOE Ppa6<63 MI1a;
no 'OCT 22704-77,c.294 /4/ Up< 3 M/C; £°=50+100°
MamnkeTbl yII0THUTEbHbIE V< 0,5 M/c; I< 10M
pesunossie o [OCT 14896-84,¢.296 /4/ Ppa6<50MITa; °=60-200"
KorpIta moprrHeBBIe IO Ppa6<50MITa;
OCT 2 A54-1-72, ¢.302/4/ V< 7,5 M/c;
s wesponnbix, JIENECKOBbIX ~ PE3UHOBLIX — VWIOMHEHUL U

@moponnacmosvix  yniomuenuti  OOOW KOHCTPYKIMK CUJIA TPEHUS B YILIOTHEHHSIX
onpezensieTcs 1o Gopmye:
T=nrDH(P + Px) u, H (10)

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

H- mmpuna ynnoTHenus, My,

P, - KOHTaKTHOE JaBJICHHE, BO3HUKaroIIee npu MoHTaxke, MI1a, P = 2-5MI1a;

1 - ko dumment Tperwst, mid pesunbl LW =0,1 - 0,13; ma dropormacra | =
0,01 - 0,013. [upuna yrmtotHeHust H, MM, onpezensiercss B 3aBUCHMOCTH OT THIIA
yruoTHeHwst 13 Taom. 8.19 u 8.20 /3,¢.294,298)/.

Ipu onpedenenuu napamempog yniomHeHuil 06pamume HUMAHUE HA MO,
umo 6ykeol d 00603Hauaemcs: BHYMPEHHUU OuaMemp YNJIOMHEeHUs Uiu Ouamemp
VIJIOMHAEMOU NOBEPXHOCHIU.

KonmuecTBo MamXeT B nakeTe N MIEBPOHHBIX PE3NHOTKAHEBBIX YIUIOTHEHUH
orpesieNsieTcsl B 3aBUCHMOCTH OT pabodero aasienust /3,c.294/ 1 MokeT OBITh paBHBIM
n = 2+10.

Ipu P<63MIa..n=2+3; mpu P< 10 MIla...n = 4; npu P > 10 MIIa...n = 5 +10.

2.5 Pacyer ruApoOlUJINHAPA HA MPOYHOCTH
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IIpn  pacuere THAPOUMIMHApPAa HAa  HPOYHOCTH  OIPEACIIEMBIMH
napaMeTpaMH SIBIAIOTCS MHUHMMAabHAs TOJINMHA CTEHKM TWIIB3bI W KpBIIIEK,
KpEIUIEHHE KpPBIMIEK K THIb3E M Pa3MEphbl 3JIEMEHTOB KPEIUICHHUS LIIHMHApPA K
MammHe. CremyeT Takke MPOBEPUTH IIMHAP Ha YCTOWYMBOCTH M INTOK Ha
MIPOYHOCTB.

Tomumna O TWIB3BI IS WMIMHAPOB onpenensercs 1o gopmyse (c. 112,
121):
125P,,-D

o= +a,m 11
2,3|0'p |_Ppu6 )

rae: Py, — pabodee napienue;
D — muametp mopmHs (TUTyH)Xepa);

lO'p - JIOHyCTI/IMOG HaHpH)KeHI/Ie paCTH)KeHI/IH, IS CTaJ’IefI peKOMeHI[yeTCH
ldp J:50 =60 MlIla;

a — mnpubaBKa Ha pPa3HOTOJIIMHHOCTb, KOTOpas YYHUTHIBACT TO, YTO
Hapy»XHas TIOBEPXHOCTh THIIB3bI HE 00pabaTeiBaeTcs, a=1 + 1,5 Mm.
BHemHuit tnaMeTp NWINHIPA COCTABUT:

D, =D+25 (12)
TonmuHy KphIIIeK IITHHAPA ONPEACIIIOT 10 Gopmye c.123 /2/:
125P,,,
Owp = 0,43D (13)
O

P
ITpoBepka: JOIHKHO TaKKe BBIMOJHSTCS YCIOBHUE:
Seo =155

Ecnu B rugpounnuuape uMeercs aemidep, TO TONIIMHA KPBIIIKKA JA0JIKHA
OBITh yBEJIMUCHA HA JJIMHY XBOCTOBHKA .

Pacuem na npounocme Kpennenus KpvluleK U 2ulb3bl GbINOAHACMCA 6
3A8UCUMOCIU OM €20 8UOA NO OOHOU U3 NPUBEOEHHBIX POPMYIL.

1)Ecan coenuHeHNe KpbIMIEK € KOPIYCOM CBapHble, TO HEOOX0IMMO
MIPOBEPUTH MMPOYHOCTH CBAPHOTO I11Ba C.16/2/:

1,25F
o= 2 [o ]
314-D,, -5

rie Fyar— hakTHueckoe ycuare Ha ITOKE;
D.p— cpenHuii 1uameTp HMIMHAPA [0 CBAPHOMY ILBY;

(14)

Uw - HOITYCKAacMOC HAMPSKEHUE J1JI CBAPHOT'O IBA;

[0, ]=80 MTa.
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2)Ecnmy  KpBIIIKM  KpemsTcs K TWIb3e TP IOMOIIKM  Ppe3p00BOro
COCIUHEHUS, TO BHYTPEHHUH nuameTtp pe3bos! Beioupaercs mo 'OCT 9150-81,
¢.582 /1/, mpm 3TOM HEOOXOIUMO COOIIOAATE YCIOBHE:
dex 2Dy
[MpuauMaem pe3poy ....... ,¢.582, Tabn 82 /1/.
[TpouHOCTB pe3bOoOBOTo CoeaMHEHNS MpoBepsieTcs o ¢popmynam c.17 /1/:

1,25Fuw- P
O-CM = S [ CM]
”'Hdcp (dH _dey)
rae P — max pe3pOsr;
H — nmna pes3nOsl, Haxonsmelics B coequaeHun, H= (9 + 12)P;

epy Qyy gy — COOTBETCTBEHHO CPEHUIT AHAMETD, HAPYKHBIH N BHYTPEHHHIA
IraMeTp pe3bOsl, Tabmuma 82, ¢.582 /1/;

(15)

[O' o ] - JIoIycKaeMoe HapsKeHUEe Ha CMATHE, [gw ]=18O MIla.

3)Ecnu KphIIKK IWIMHAPA KPEHATCS K TWIb3E MNP MOMOIIH 0OJITOB, TO
HEOoOXOMMO CHaYana ONPEACTUTH JUaMeTp OONTOB W BHIOpaTh UX pe3bdy U
KOJIMYECTBO, a 3aTeM IIPOBEPHUTH Ha CMATHE U CpPe3.
Huametp 6onToB onpenensercs 1mo gopmye c.17 /3/:

4KF,

d. = , 16
E 2 "

rae: K — ko3¢ duumenT 3aTskku, yUuThIBaOIMN 1eopMaliyio 00JITOB Mpu
3aTsokke, K=1,2 +1,4;
Z — KoJIn4ecTBo 001ToB; 2=6, 8, 10 win 12 mr.;

I_Gp J— JIOIYCTHMOE HanpshkeHHe (Ha pa3pbiB) MaTepraa 0oJiToB,

o, |= 120+ 160 mrTa.

[Mpunumaem pe3s0y ...... , Tabm. 82, ¢.582 /1/
HaubGonee pacmpocTpaHeHHBIMA CHOCOO0AMH KPETUIEHUS! CHIOBBIX
LIJIMHIPOB K MAIIMHE SBJISIOTCS MPOYIIMHA MM BHJIKA C OTBEPCTHEM MO/ MaJel;
nandsl; JIansl WIK maposast msta, ¢.19, /3/.
PacueT Ha IPOYHOCTH KPEIJICHUS] LIUIHUH/PA BBIMIOJHACTCS B 3aBUCHMOCTH
OT €ero BUJIa 10 OJJHOH U3 PUBEAEHHBIX POPMYIL.
1) duametp otBepctus d, yanguvl uiu npoyuiuHsl onpenesieTcs no popmyne:
1.25KF,
d y = T @an
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d
rae K — ko3 dumuent orHomenus = ; ot mpoyrHel K=0,8 +1,2; s
Y
nandsr K=0,7 = 1,0; ans maposoii omopst K=0,5 +0,7;
g — yaenbHOe IaBlIeHue, i 3aKaneHHol moBepxHocTu §=30 <42 MIla;
Ut HezakaeHHow g=20 =25 MIa.
Hanpspxerne cMatus mangsar:

= [GCM ] : (18)

rae: L- pabouas nnmHa mandel, cM. pUCYHOK 1;
[Ocy] - mOITycKkaeMoe HanpsDKEHUE CMATHS.
HamnpsioxkeHne cMATHS POYILHHBL:

F
O-aw = d = b < [O_CM]’ (19)
npoyu
rae b - [JiupuHa IPOYIIMHBL

2) lnaMeTp MapoBOH ISTHI OTPEACISCTCS:

d=|—= (20)

70
3) Ilpu KperuieHHH CHJIOBOTO WMJIMHApPA K MAIlWHE JlallaMd ONpeaesseTcs
JHaMeTp OTBEPCTHUil B Jamax U3 ycJIOBHSA IPOYHOCTH 00JITa Ha Cpes:

AFw

O (21)
P

rae Z — KOJIMYeCTBO OTBEPCTHH B Jlamax moj 00ntel, Z= 4 +8;

I_GCJ - HampspDKeHue cpesa, |_Z' p J=8O MITa.

Hanee onpenensercs pe3rdba 6onroB (Tadmd. 82, ¢.582 /1/).
Yarmie Bcero rufIpOIMIIMHAP HATPYKEH 10 CIeAyoei cxeme, c.124, /2/:
TOJILKO [IEHTPAbHBIC IPOIOJBHBIC CKUMAFOIIME HArpy3ku P (pucyHok 1).
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Puc. 1CxemMa Harpy>xeHUsI CUIOBOTO THAPOIMIHHIpPA

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.

MoOMeHTBl MHEPLHH ITOKa J; W TWIBb3bl J, W MOMEHT COIPOTHBIICHHUS
mroka W onpenenstoTest o hopmyaam:

4 4 3
7-d 7-D d
J = coemt ), = ;em? wW=—=-
64 64 32
Ilo Ta6:1.35, ¢.125 /2/ onpenensieM 3Hadenus 3a3opo A 24\, s

H8( A3
nocagku —| —— |; A - 3a30p Ha xuamerp wroka, A, - 3a30p Ha AUAMETp

9\ X3
TIOPILHA.
Kpurnueckas cxumaroas cuia onpenensiercs ¢.125 /2/:

2
P
_ Kp
PKp - J Jl (22)
1
e 3HaueHHe |Lw omnpenensercs no rpadpukam puc.103-110 /2/, c.127-
‘]1
N
134(cM. mpuUiIoKEHHUE), B 3aBUCHMOCTH OT 3HAYCHUHA J_ ; Z i/ 1
1
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Ipumeuanue: B nanHyO (GOPMYITy HEOOXOIMMO TIOACTABIATH 3HAYCHHE J; B

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

ciay4ae oTBET noiydaercsa B H.

Ilposepka: ecimu Py, > Fyyp , TO yCI0BHE YCTOHYMBOCTH BBINOJIHAETCS.
PaccrostHHE OT TOJIOBKM IITOKA TMAPOILMINHIPA 10 MECTa HanOOJIBIIETO

mporu0a Mo Harpy3Koi onpenensercs c.126 /2/:

X =505d2 (23)

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

B0CNONL306AMBCSL  MEMOOUKOL, NPEOCMABIEHHOU HUICE. Ecnu X < /4,
Memoouky pacuéma cmompu /2/, ¢.137.
[Iporu6 mroka onpenensercs mo popmyne, c.136 /2/:

é‘ — (Al +A2)€1€2 + G£1£2
2a/l 2F

wm

Cos o (24)

rae G — Bec mumuHapa, H;
e; U ey — DKCTCPHHUCUTET MPOIOJILHONW CHJIBI OTHOCHUTEIHHO OCH HMIHMHIpPA H
mroka, M. puc. 102, c¢. 124/2/; BHUMaHHWE: BCE BEIUYUHBI JTOJIKHBI OBITh B
cucreme CU!
ITo ycnoBusMm MoHTaxka o= 0, ciemoBaTenbHO COS oL = 1.
HauboubIree HanpskeHUE OT CKATUS COCTABHT:
ST

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

, [a (25)

n=—=" (26)
O
rJie O,- Ipeaes TeKy4eCcTH MaTepralla IToKa, BEIOMpaeTcst U3 Tabuuipl Sa, ¢.88
/1/ nmast yrueponucThiX cTayied uiau u3 tadm. 8, ¢.90 /1/ mns jgerupoBaHHBIX
cTajnei.
2.6 Br10op ruapaBanyeckoii annaparypsl

B nanHOM pasgene  HeoOXomuMO —OOOCHOBAaTh  BBIOOP — NPHMEHSEMOM
TH/IpoaNmaparypsl COITIacCHO NMPHUHIMIMAIBEHOW runpocxeme. [Ipu BeIOOpe ammapaTypsl
yuurbiBatorest Dy, pacuerHsiit pacxon Q u pabodee nasneHne P. Armapatypa HenpsiMoro
neiictus ipuHUMaercs npu Q > 50 jv/muH mim pabodeM nanenmu 6oree 6,3 Ml Ta.
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IIpu BEIOOpE KaXKIOTO YCTPOICTBA HEOOXOIIMO YKa3bIBATh:
1) um; 2) TY (m TOCT); 3) Quey, (1t Pyey); 4) Dy; 5) AP, — noTepy niasnenmst mpi
HOMUHAJIEHOM Pacxofie.; 6) CCHUIKY Ha JIMTEPaTypy C HOMEPOM TaOJIMIIBI M CTPAHHUIIBL.
Ipumep
[pu P,0,=25 MIla u Q = 593 n/muH BEIOUpaeM:
1.Pactpenenurens: PIITTI-16/3C mo TY 2053-1815-86; P,=32MIla; Qo
= 250;400; n/mun; Dy=16 Mm; P=32MIla; AP°=0,5T1a c.84 /3/.
1.Pactpenenurens 134* mo TY 2053-1815-86; P, =30 MIla; Q,,, = 100
a/mun; Dy=16 Mm; AP°=0,111a c.84 /3/
3.006partnsrii knaman: KOM 10/3 mo TY2 — 053 — 1649 — 83; P, =32MI]a;
Quon = 63; 100 1/mum; D,=116 Mm; AP =0,25MITa; c.98 /3/.
4 TlpenoxpanutenbHbrit knanan: MKIIB 10/3M-3 o TY2 — 053 — 1614 —
82; Puon=1,5-35MlIla; Qo = 100 1/Mun; Dy=16 MMm; AP° =0,2MITa; ¢.271 /3/.
/Jlna ynpouwienus evinoyinenus 0AHHO20 napazpagha nyuuie UCHOAb306AMb
OanHble ¢ mabdauyeK annapamypvl MawuHsl (Mexanusma).

2.7 Boi6op ¢puabTpos

B nanHom maparpade HeoOXomuMoO — BBIOparh  THIIOpa3Mep, TOHKOCTbH
(GwibTpaly, Croco0 YCTAHOBKH X KOHCTPYKITUIO (PUITBTPA.

ITpu 5TOM CIIeyeT yUUTHIBATh, YTO TPEOOBAHMS K YHCTOTE paboyeii KUIKOCTH
BCEX AJIEMEHTOB I'M/IPOCHUCTEMBI.

Knacc guctoTs! pabouei! >KHIKOCTH Beel THAPOCHCTEMBI 3aBHCHUT OT Kjlacca
YUCTOTHI CaMOTO UyBCTBHTENBHOrO 3ieMeHTa. CyIecTBYeT psil peKOMEHIAIMI 1o
BBIOOPY KJ1acca YMCTOTHI paboUei! KUKOCTH ISl OTACIBHBIX SJIEMEHTOB THAPOCHUCTEMBL.

Tabmma 2.7.1
Kiracch! 4icTOTHI Maca Jyisi pasiiMyHbIX Y37I0B THAPOIPUBOA
V31b1 ruAponpUBOIa Homunanbhas Knace yncrotsl no
TOYHOCTB (DHITBTPAITHI I'OCT 17216-71
Hacocs! miectepeHHbIC Ha TaBIICHAC 40 14-15

1o 2,5 MITa; Hacochl 1 MOTOPBI
IUTACTHHYATHIC HEPETyTMPOBAHHBIC Ha
nmasiieHre 110 6,3 MIla

Hacocs! mmactrH4aThIe 25 12-14
HeperyJMpoBaHHBIE Ha JlaBlieHne 12,5-
16 MI1a; HacoChI IIACTHHYATBIC
PperyIMpoBaHHbIE HA AaBlieHHe J10 6,3
MITa; Hacocs! 1 MOTOPbI aKCHATIHHO-
TIOpIIHEBbIE PETYJIMPOBAHHBIE 1
HeperyJIMpOBaHHBIE Ha JIaBlieHue 6,3-
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16 MIla; ruapOIRUTHHIPEL,
HaIpaBJSOIIAs THAPOANIapaTypa Ha
nasnenue 1o 20 MIa; perymmpyrormast
rupoanmnaparypa Ha aasiaeHue 10 20

MIla

Kommrexrasie SI'THIT, mpocce- 5-10 10-12
JIMPYOLIE THAPOPCIIPE/ICIHTEIH,

CEPBOTEXHUKA

CHCTeMBI M YCTPOWCTBA TS THOKIX 5 9-10

ABTOMATHU3UPOBAHHLIX ITPOU3BOJICTB

Ha ocHoBe npuBeNEHHBIX BbIIE TAONIMI HEOOXOAMMO ONpPEICNNTh, KaKOi
KJTacC YHCTOTHI HEOOXOMMO HOZICPIKIBATh B IPOSKTUPYEMOIT THIAPOCHUCTEME.

3areM Ha ocHoBe Tabmuibl 8.3 /3/ HeoOXoaMMO BBIOPaTh HOMHHAJIBHYIO
TOHKOCTb (DHJIBTPALU PAOOUEH JKUIKOCTH, KOTOpPAs 3aBUCHT paboyuero JABIICHHS, TAKHM
00pa3oM MOXKHO BBIOpaTh CIIOCOO YCTAHOBKU (DMIIBTPA M €T0 KOHKPETHBIN TUIOpa3Mep U

KOHCTPYKIIIO.

Tabmma 2.7.2

Hocturaemsie knacchl unctotsl Macna no 'OCT 17216-71 B ruapocucremax

PaGouce HomunanpHas TOHKOCTh PaGouee Homunanshas
[Hasnenue, (IIBTpaLIT, MKM [asnenue, TOHKOCTb
MIla MIla (hrIBTpaIIN, 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
16 14 13 | 121 | 11 16 17 | 16 | 15 | 14

IIPUMEP: Ecmu B TUIpOCHCTEME JOCTATOYHO MOAJCpKUBaTh 16 Kiacc
YHCTOTHI, TO I 3TOTO JIOCTATOYHO YCTAHOBUTH (DUIIBTP TOHKOCTHIO 40 MKM B HAIIOPHOM
Maructpa (rockoibKy P=10 MIla — 370 10CTaTOYHO BRICOKOE JABJICHHE U OYEBHIHEE
BCero 9T0 HamopHas QumbTpanws). [amee 1o chpaBOYHHKY MOXKHO TOJ00parth
KOHKPETHYIO MapKy HarlopHOTO (GUIIbTpa.

I[IPUMEYAHUE: Jlapnenne P=025 MIla  cooTBeTCTByeT  JaBICHHWIO BO
BcachIBarolmx Maructpasix; P=0,63 MIla u P=1,6 MIla cooTBeTCTBYeT [aBJIEHHUIO B
cmBHBIX Maructpasix; P=1,6 MIla u P= 4 MIla MoXHO IOCTHYR B HamlOpHOU
MAarvCTPaII NP HE3aBUCHMOM cHcTeMe (DITBTPALMH TP HCTIONH30BAHHH IIECTEPESHHBIX
WITF BUHTOBBIX HACOCOB.

IIpu BEIGOpe crocoba (IBTPAIMK CISAyeT MOMHHTH O JOCTOHMHCTBAX,
HEZIOCTATKAX U IENIeCO00Pa3HOCTH KKIOTO U3 HUX.
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2.8 I'mapaBiau4eckuii pacyer Tpyoonpososa
CornacuHo pexoMeHmamsiM craggapra COB PC 3644- 72 mpu BIOOpe
CKOPOCTH B HANOPHOM TPYOOTIPOBOJIE YUUTHIBAIOT pabodee nasienue /3.¢.391/:

Tabmwnia 2.8.1
Br16op ckopoctu B TpydoIIpoBoae
Ppas, MIla 25 (63 |16 |32 |63 100

Usgans M/C 2 32 |4 5 6,3 | 10

Jns crusnbix MarucTpaeit vy = 1,5+2,5 m/c.

s scacwisarouux Vee < 1,6 M/c.

BHyTpeHHuII nuMaMeTp BCachlBalOIIMX, HAMOPHBIX U  CIMBHBIX
TpyOOIPOBOIOB OMpPEIEIIeTCs Mo Gopmyiie:

4
D, = 4Q M 27)
v
1€ UL - CKOpPOCTh MOTOKa pabouell >KUAKOCTH B HANOPHOM, CIMBHOH WK
BCACHIBAIOIICH MaTUCTPAIISIX.
JnameTp BcachIBAIOLIETO TPYOONPOBOIa OOBIYHO MPUHUMAIOT PABHBIM
JaMEeTPy CIUBHOTO.

Haiinennsle pamaMeTpsl HEOOXOAMMO CPaBHUTH CO CTaHJIAPTHBIMHU
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. /3, c.7/.

MuHUMAaNBHO TOMYCTHMAs TOJIIMHA CTEHKH TPYOOIIPOBOJIOB:

PD
s - PDy

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

rae P- pabouee maBnenue, MIla;
K6-koaddunuent d6ezomacHocTr, Kg= 4+8;
[o4p] — BpeMeHHOE COTPOTHBIICHHE PACTSHKEHHUIO MaTepuana TPYyOs,
MIla; [G,,] BBIOMpaeTcs u3 Tabm. 8.26 /3, ¢.308/ 11s BBIOpaHHON MapKH CTaJIH.

Tabiuma 2.8.2
MexaHnUYeCKIE CBOMCTBA CTajel, MPUMEHIEMBIX [T THAPABINICCKUX

TpyOOIIPOBOIOB
MexaHUYeckK. Mapxka cranu
CBOWCTBA 10 20 35 45 | 1012 | 15X | 20X | 40X | 30XI'CA | 15XM
o Mlla 343 | 412 | 510 | 589 | 422 412 | 431 | 618 | 491 431
6p >
o . MIla 206 | 245 | 294 | 323 | 245 - 226
m’
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S, % 24 21 17 14 22 19 17 14 18 21

137 | 156 | 187 | 207 | 197 179 | 179 | 217 | 229 -

HamopHasi MarucTpaiib MpOBEPSETCss HAa MPOYHOCTh TPU THAPABIMYECCKOM
yJape, BO3HHKAIOUIMM MPH MEPEKIUeHUH pacrnpeaenuress, mo ¢opmyne H.E.
KykoBckoro:

AP, =pv,-a (29)
rJie p — IIOTHOCTh pabouei KIKOCTH, Kr/M’,
L;; — CKOPOCTB II0TOKA B HAIIOPHOI MarkcTpaim, M/c;
a — CKOpOCTh pAacIpOCTPAaHCHHs YAAPHOH BOJHBI, M/C; UL
MHHEpaJbHBIX Macel a=1200 — 1400 m/c.
Iocne ompenenenust APy,  Haxomurcsi MaKCHMajJbHOE [IaBICHHE B
TUIPOCHCTEME, MPOBOAUTCS CPaBHEHHE C [Gn,] W JAeTaeTCsi BHIBOJ O MPOYHOCTU
TpyOBL

2.9 Pacuyer norepb JaBJjieHHs1 B THApOCUCTEMeE
IIpu pacuere THAPOCHCTEM OMPEICISAIOTCS MOTEPH [ABJICHUS HAa BCEX
yd4acTkax TpyOOIpoOBO/ia - HATIOPHOM, CIIMBHOM M BCACHIBAIOIICM.
A) OmnpeneneHue MOTEPHU JABJICHUS B IMHUHM BCACHIBAHUS:
APB = AP}B + APiB + AP™MB (30)
rae APg¢hs- moTepu AaBiicHHUS Ha BcachiBaroiieM GuiabTpe (MPU YCIOBUHU, SCIH OH
€CTh);
APnig - TuHEHHbBIC TIOTEPH B IMHUH BCACHIBAHUS,
APMmé6 - MECTHBIE TIOTEPH.
b) Onpenensiem notepu JaBiIeHUs] B TUHUW HAaTHETAHUS:
APH =X APan. +A Py + APMu (31)
re LAPar - motepu AaBJeHUsl B annaparype, yCTAaHOBICHHOW HA JIMHUU
HATHETAHUS;
AP - MUHEHHBIE TIOTEPU JABJICHHS B INHUW HATHETAHUS;
APMH - MECTHBIE OTEPH B IMHUU HATHETAHHS.
B) [lotepu faBieHUs B THHUU CIIHMBA:
APcn=XAPan + APncn + APmc (32)
rae XAPan - moTepu IaBJICHHS B ammapaType, YCTAHOBJICHHON B JIMHUU
CIINBA;
AP, APM - TUHEHHbIEC 1 MECTHBIC TIOTEPH JIABJICHUS B JINHUM CJIMBA.
TToTepu AaBiIeHHs B ammapaTrype OnpeaesiFoTcs mo GpopMmyie:
2
APan = AP°,, Q , MIIa (33)

HOM
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rae AP°,, - moTepu JaBieHUs B alapare IPU HOMHHAJIBHOM PacXoje,
MlIla;
Q- pacuértHsIi1 pacxon;
Qion - HOMAHAIIBHBIHA PAacXO]l.
JluHeliHble TOTepH [aBICHUS B MAaruCTPaAX ONPEIEISAIOTCS 0
bopmye:
2Dy
r7ie A — TUAPaBINYECKUN KO3 (UIMEHT TPEHUS;
p — IUTOTHOCTH BEIGPAHHOI paGoueii KIIKOCTH, Kr/M®,
L - CKOPOCTb IIOTOKA, M/C;
| — THHA COOTBETCTBYIOIIECH MAarHCTPAITH, M/C.
lunpaBmugeckuii  kodpdumueHT TpeHus A (kodpdumueHT
Hapcu) omnpenensercs B 3aBUCHMOCTH OT PEXUMa IBIDKCHHUS IOTOKa padoueii
KHUAKOCTH B HAIIOPHOM, CIIMBHOI MIIM BCAaChIBAIOLICH MaruCTpaLix.
J111s TaMHHApHOTO pexuMa: A = g (35)
€

(34)

68 0,25

Jns TypOynenrtnoro pexuma: A = 0,1(— + — 36
ypoy. p ( Dy Re) (36)

rae A — abcomoTHas EePOX0BATOCTh; A CTaNbHBIX TpyO A = 0,1 +0,3 Mm.
MecTHBIE IOTEPH HALIOPA OLPEACIAIOTCA 0 GopMye:

Q° <

AP = 0,21F > ¢, MIIA 37)
y 1

rae: Q- pacxon, i/mMun;

Dy- muametp TpyO®I, MM,

n

Z§ - CyMMapHbIH KO3()(UIMEHT MECTHBIX CONPOTHUBICHWH, CM. TabI.
1

10.3, ¢.390 /3/.

2.10 IIpoBepouHblii pacyeT rHIPONPHBOAA
IIpoBepouHblii  pacdyeT  BBINOJMHSETCS C  LEJIBI0  YCTAHOBIICHHUS
JCHCTBUTENBHBIX MapaMeTpOB THAPONPUBOAA M IHPOBEPKU COOTBETCTBHUSA
BbIOpaHHOTO 000pYAOBaHUS TPeOOBAHUAM, IPEAbIBISIEMbIM K paboTe IpUBOJIA.
JeiicTBUTENbHOE [JaBIEHHUE, DPa3BUBAEMOE HACOCOM B TUIPONPHUBOJE
MOCTYNATENbHOTO ABHKEHHUS:
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- IIpA BBIABMOKCHNUH IITOKA!

Fu% + Sulm.n APCJ
P =L +AP, T4 (38)
- IPU BTSTHBAHUM IITOKA:
Funt 45, AP
P, = e + APuan, I1A (39)

S

wm.n
rae Fy, — ycmnue Ha mToke, H;
K:p - KO3 HUIMEHT, YYUTHIBAIOIINI IOTEPU HA TPEHUE B YIUIOTHEHUSX, K, =
0,9-0,98;
S, Su.n — IUIOMIA/B MOPIIHS M IITOKOBOM TOJTOCTH COOTBETCTBEHHO, M2,
JeiicTBUTENBHBIN pacxo] pabodei )KUIKOCTH:
Qn = Quu - AQyr (40)
rae Q qH — neificTBUTENbHAS 1MO/1a4a BEIOPAHHOIO HAcOCa;
AQyT — BeNMYMHA yTEeUeK.
AQyrt = Ky'Py, n/mun 41)
rae Ky — pacuernsrii kospdumuent yreuek, Ky = 0,005 - 10 n/I1a mun.
JlelicTBUTENbHAS CKOPOCTh IITOKA TUAPOLUUINHAPA:

~ Q1
Y
n
[elicTBUTeENbHAS YacTOTa BpalleHUs Bajla TUAPOMOTOpa:

_ Qs

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

7. —11
7= 3T<’100% (44)

3
ITomHast MOIIHOCTH THAPONPUBOJA PaBHA MOIHOCTH, MOTPEOIIeMOi
HacocoM, KBT:

Mmlc (42)

n

M

00 | mun (43)

_Q.p,
H 1
607,
rae Q,—Ionaua Hacoca, JI/MUH;
Py~ aBIICHHE, pa3BuBacMoe HacocoM, MIla;
My — oot KITJ Hacoca.

KkBm (45)
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[onesnast momHOCTh ruaponpuBoaa N,,, onpedensemcsa xkak cymma
oelicmeumesbHbIx BLIXOOHBIX — MOWHOCHeEl 2udpoosucamerneil TAHHOM
THIPOCHCTEMBI, KOTOPBIE OIPENENAIOTCS N0 WX JCUCTBUTEIBHBIM BBIXOIHBIM
mmapameTpam, MOJIYyICHHBIM B IPOBEPOIHOM pacyere:

- JeHCTBUTENbHAS MOMHOCTh Ha MTOKE ruaponuanHgpa Ny,
kBT:

_FU

N 4 46
> 1000 (46)

roe F — ycunue Ha mtoke ruapoudnHapa, H;
Uy — Z[eﬁCTBHTCHI)HaSI CKOpPOCTb NNEPEMEIICHNA BbIXOAHOT'O 3B€HA
THIPOLMIIUHIPA, M/C.

2.11 KIIJ ruaponpusoaa

ITonnsrit KITJI npoekTupyemMoro ruiponpuBoa:

n.,=— (47)

O6bem FI/I,Z[p06aKa OMpeACLICTCA B 3aBUCUMOCTH OT HPOU3BOAWUTCIBHOCTH
Hacoca:

V6 =12 (3+5) Qq (48)

3. OPTAHM3AIIUA ITPOU3BOACTBA

Orta YacTh TMOSCHUTENBHON 3alMCKH JOJDKHA COJEpKaTh OIMCaHHE
opranmzaimio  TOuP B 1mexe, MepompuaTHS MO TOBBIIICHUIO HAACKHOCTH
000py/IOBaHUsI, CXEMY U KapTy CMa3bIBaHHSI.

4. OXPAHA TPYJA

OTa dYacTb TOSCHUTENHHOH 3alHMCKH JOJDKHA COJIEpKaTh ONHCAHUE
MEpOIPUATHH MO TEXHHKE 0E€30IaCHOCTH M MPOTHBOIOXKAPHOW 3aIlUTE B LEXE U
OXpaHy OKpY>Karoler cpelibl B YCIOBHUSX LeXa.

Paznen «Oxpana Tpyma» AODKeH OBITh pa3paboTaH B COOTBETCTBUHU C
}lel\/’ICTByIOH_H/IMI/I TOCYAapCTBEHHBIMHU CTaHAApTaMHu U UHCTPYKIUAMU 110 TEXHUKE
6e30macHOCTH.

PazpaboTka  mepompuATHHi 1O 3amMTe  OKPYXKAMOWMIEH  Cpeapl
OCYIIECTBIISIETCS C UCIIOJIb30BAHHEM OTEYECTBEHHOW M 3apyOekHOW MHGbOpMaIn
B ATOM 00JaCTH, AEHUCTBYIOMUX TOCYIAPCTBEHHBIX CTAHIAPTOB TI0 DKOJIOTHH.
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3AK/IIOYEHUE

B 3akmodeHHMM TOPUBOAATCS KpAaTKME BBIBOABI 10  peE3yibTaTam
BBIITOJTHEHHOM pabOTHI, ONEHKAa IIOJHOTHI pEHICHUs IOCTABICHHBIX 3a/ad,
PEKOMEHIAMA IO KOHKPETHOMY HCIIOJIb30BAHUIO DE3YJIBTaTOB paboThl, €e
9KOHOMHYECKasl, HAyIHAs, COLUAIbHAS 3HATUMOCTb.

Cnmcok ucnob30BaHHBIX HCTOYHHKOB

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

CeezieHnss 00 MCTOYHHMKaX HMH(MOPMAIMU HPHUBOAAT B COOTBETCTBHU C
tpeboBanusamu ['OCT.

MMPUJIOKEHUSA

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

- 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/l TOIKHBI OBITH TaHBI CCHUIKH.

[punoxenus opopmisrot B coorBercTBun ¢ [OCT.

IT'PAOUYECKAA YACTDH
B kauecTBe rpaduyeckoro Marepuanga IpeloCTaBISIIOTCS YEPTEXKH, CXEMBI,

IUIAKaThl, AEMOHCTPAaLMOHHbIE JHUCTHI, (oTorpaduu, rpadku U CpaBHUTEIbHBIC
Tabnumpl. ['paduueckuil MaTepualn, mpeaHa3sHAYSHHBIN U1 JAEMOHCTpAIMM HpU
myOnuyHO# 3ammre paboThl, HEOOXOIUMO pacroJyiarath Ha Juctax ¢opmara Al.
PacnonoxxeHne nmcta MOXET OBITH MPHHATO KaK TOPH30HTANBHBIM, TaK U
BEePTUKAJIGHBIM. JIMCTBI OGOPMIITIOTCS paMKOW CTaHIAPTHBIX pa3MEpoB U
OCHOBHOH HaJANHUCHIO cTaHIapTHOU (opmel. LiBeT m300pakeHuil yepTexeit u cxem
- yepHeli Ha Oemom ¢Qone. Ha memMoHCTpamMOHHBIX JHCTax (MJIaKaTax)
JIOITyCKaeTCsl IPUMEHEHNE [IBETHBIX N300pakeH 1 HalIIHCeH.

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

Crneundukanuy K 4yepTeskaM 3aIojHSAIOTCS ¢ COONII0AeHHEM TpeOoBaHMH
crangapra ECKJ]
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4. OPOPMJIEHUE PACYETHO-TIOSICHATEJBLHOM 3ATIMCKA
U TPA®UYECKON YACTH

OdopmiteHre pacYETHO-TIOSICHUTENFHON 3alMCKA U TpadpuyecKoil yacTu
SIBIIIETCA OJHUM W3 BaXKHBIX JTalOB BBIIOIHEHUS KypCOBOTO MPOEKTa, NOCKOJIBKY
OBIBAIOT JIOCAJHBIC CIy4aW, KOTJa HEIpaBHJIbHOE WM HeOpexHoe o(popMIICHHUE
MIPUBOAUT K CHHKEHUIO OLIEHKU 3a NPOJETaHHy0 padoTy.

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

5. OHEHKA KYPCOBOT O ITPOEKTA

KypcoBoii mpoekT oneHuBaeTcs 1Mo NATHOAIUILHOM CHCTEME.

OreHKa onpeensiercs:

- MOJHOTOW MaTepuaia MO TeME KypCOBOTO NPOCKTa B COOTBETCTBUH C
3aJaHUEM;

- FPaMOTHOCTBIO M KAYECTBOM BBITIOTHEHUS YePTEeKeH;

- Ka4eCTBOM O(OpMIICHHS TIOSICHUTEIBHON 3aIIHCKHY;

- NPaBWIBHOCTBIO  OQOPMIIEHHMS  KOMIUIEKTAa  TEXHOJOTMYECKUX
JIOKYMEHTOB;

- TPaMOTHOCTBIO M 000CHOBAaHHOCTBIO 3aIIUTHI KyPCOBOTO MPOEKTA;

- YMEHHMEM H3JaraTh CBOM MBICIM M BIAJETh HAYYHO-TEXHHUYECKOH
TEPMHUHOJIOTHEH T10 CIIeHaIbHOCTH;

- TEOpEeTHYECKOM W  mpakThdyecko mnoaroropko mno  IIM.02
[TpoexkTupoBaHue THAPABIMIECKUX M THEBMAaTHYECKUX IIPHBOIOB M3/IEIIHH.

CryzneHTam, MOJTYYUBIINM HEYIOBIETBOPUTEIBHYIO OLIEHKY MO0 KypCOBOMY

MIPOEKTY, MPEJOCTABIIETCS IPAaBO BHIOOPA HOBOM TEMBI MIIH, TI0 PEILICHUIO
PYKOBOIUTENS, TOPAaOOTKH MPEXKHEH TEMBI, IPU 3TOM OIIPEIeNIeTCs] HOBBIH CPOK
€€ BBINIOJIHEHUSI.

6.. MIOATI'OTOBKA U ITPOBEJEHUE 3AIIUTbHI KYPCOBbBIX
IMPOEKTOB

3amuTy KypcoBOro MpOEKTa NpuHUMaeT mnpenogasarens [1IM.02
[IpoexTHpoBaHue THAPABINYECKUX U MHEBMATUYECKUX HPUBOJAOB M3nenuil. Ha
3alqUTe MOTYT IPUCYTCTBOBaTh IpPENOJABAaTENH  CMEXKHBIX JUCLUIUIUH,
npejceaTeb NUKIOBOH KOMHUCCHH, MPEJCTaBUTENN y4eOHOH 4acTH M CTYJEHTHI
rpynnbl. Ha poxnan ctyaeHty orBoautes He O6osiee 10 MUHYT, B TeYEHHE KOTOPBIX
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HEOOXOAMMO KpaTKO OCBETUThb COJCp)KaHHE BBINOJHEHHOH paboTel ¢
000CHOBaHMEM TPUHSTHIX PEIICHHUH MO CIEAYIOMICH CXeMe:

- ¢$opMyIHPOBKa 3alaHNS M UCXOIHBIX JaHHBIX;

- KpaTKUH aHaIn3 TEXHOJIOTHYECKOro IPOoIecca;

- KpaTKHUil aHaJIN3 BHITTOJTHEHHO paboTHI,

- (hopMyIHpOBKa PE3yIHTATOB PaOOTHI.

Bo BpeMss mnyONMYHON 3alMTHI, CTYAEHT JIOJDKEH HCIIOJIb30BaTh
rpagu4ecKyio 4acTb B KauecCTBE HJUIIOCTPALIMOHHOTO MaTepualla K KypCOBOMY
MIPOEKTY.

B koHIle BBICTYIUIEHUS NPUCYTCTBYIOIIME Ha 3alllUTe MOTYT 3aJaBaTb
CTYIECHTY BOIIPOCHI, OTHOCAIINECS K TEME KyPCOBOTO MIPOEKTA.

30



	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.

