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OJOBPEHO

[IpenMeTHO-IMKIIOBOM KOMUCCHEN

MexaHIH4YeCKOT0 ¥ THAPABINIESCKOTO 000pyI0BaHUS
Ipencenatens O.A. Tapacosa

Iportokomn Ne 5 ot 19.01.2022.

MeTtoaudeckoi KOMUCCUEH
ITporoxon Ne4 or 09.02.2022 r.

Pa3padoTuuk:
npenonasatens MoK ®I'BOY BO «MI'TY» B.U. [llunasesa

MeTtoandeckne yka3aHUs [0 BBITOJHEHHUIO KypCOBOTO MPOEKTa Pa3pabOTaHBI
Ha ocHoBe paboueii mporpammbl [IM.04 VYwactme B  OpraHm3anuu
texHojoruueckoro mnpouecca MJIK.04.01 Opranuzanust TEXHOJIOTHMYECKOTO
mponecca (IO OTPacisiM): OpraHM3alys W BbHINOJHEHHE MOHTAXa, HAJAIKH,
UCTIBITAaHWH, TEXHWYECKOTO OOCIyXMBAaHUSI M PEMOHTa THIPABINYECKHX U
[MHEBMAaTUYECKUX YCTPOMCTB, cucteM U npuBojoB, 1.04.01.05 IlpoextupoBanue
00BEMHBIX THIPABINIECKUX M THEBMaTHYECKUX IIPHBOJIOB

CozeprkaHrue KypCOBOTO TIPOCKTa OPHEHTHPOBAHO Ha (HOPMHPOBAHHE OOIIMX U
PO eCcCHOHANIBHBIX KOMITETEHIIMH MPOTrpaMMBbl TIOJTOTOBKH CIELHAIMCTOB CPEIHETO
3BeHa 1o crienmanbHocT 44.02.06 TIpodeccnonansHoe o0ydeHHe (IO OTPaACIIAM).
TexHugeckas dKCIITyaTanus THAPABINICCKUX MAIIHH, THAPOIIPHBOIOB H
rugponHeBMoasTomMatuky,  MJIK.04.01 Oprasmsamusi  TEXHOJOTHYECKOTO
mporecca (MO OTpacisiM): OpPTaHW3alys W BBITIOJHEHUE MOHTa)Xa, HANAIKH,
UCTIBITAaHUH, TEXHUYECKOro OOCIy)XMBAaHUsI M DPEMOHTa THIPABINYECKHX U
ITHEBMATUYECKUX YCTPOMCTB, cucteM U npuBonos, 1.04.01.05 IIpoextupoBanue
00BEMHBIX THIPABINYECKUX M THEBMAaTHYECKUX IIPHBOJIOB
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BBEJIEHHUE

BaxHyio dYacTh TeOpeTHUeCKOW W NpOPEecCHOHATBHON IPaKTHIECKON
MTOJITOTOBKH CTYACHTOB COCTABIISACT BHIIOJHEHNE KyPCOBOTO MIPOSKTHPOBAHUSI.

CoctaB W conepkaHHe KypCOBOTO TIPOCKTHPOBAHHUAT HAMpPaBICHBI Ha
peanu3anuio AeHCTBYIOMEro (GeaeparbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO
CTaHAapTa CpeaHero mpodeccHoHaIbHOI0 00pa3oBaHusl.

Benymelt nuaakTU4eckoil LENBI0 Kypcogoeo npoexmuposanusi SBIAETCA
(dhopMUpOBaHKE MPAKTHYSCKUX YMEHUH - MPOPECCUOHATIBHBIX (YMCHHI BBIMOJIHATH
onpeJeyicHHble JICHCTBUS, OIepalyy, HEoOXOAMMBIE B IOCICIYIONIEM B
poeCCHOHATIBHON EATEIBHOCTH), HEOOXOAMMBIX B TOCIEAYIONICH yueOHOU
JIEATEILHOCTH 110 MPO(eCCHOHAIBHBIM MOYJISIM.

B coorBerctBum ¢ paboueit mporpammoii [IM.04 VYyactue B opraHH3anuu
TexHojoruueckoro mpouecca, MJIK.04.01 Opranuzanus TEXHOJIOTHYECKOTO
mporecca (IO OTpPacisiM): OpraHW3alys W BBHIIIOJHEHHE MOHTaXa, HaAIKH,
WCTIBITAHAN, TEXHUYECKOTO OOCTYy)XHBaHHUS W pPEMOHTA THIPABIMYECKUX U
ITHEBMATUYECKUX YCTPOUCTB, CHCTEM M IMPHUBOAOB, MPEIYCMOTPEHO BBITOTHCHHE
KypcoBoro mpoekra, T.04.01.05 IIpoexTupoBanne 0O0BEMHBIX THAPABIUYECKHX U
MTHEBMAaTUYECKUX MTPUBOJIOB.

B pesynbraTe ero BIOJIHEHHS, O0YYArOLIMICS JOIDKEH:

ymems:

V1. ocymiecTBIATh TEKyIee IUIAHUPOBAHHUE AEATEIEHOCTH MIEPBHYHOTO
CTPYKTYPHOTO IOJIpa3/IeNeHUS

V2. pa3pabaTbBaTh OCHOBHYIO M BCIIOMOTAaTEIbHYIO TEXHOJIOTHUECKYIO
1 TEXHHYECKYIO JOKYMCHTAIIHIO

V3. paspabaTeiBaTh ¥ TOPOBOJUTH HHCTPYKTXKH IO TEXHHUKE
0e30macHOCTH

V4. obecieunBath COONMIOICHUE TEXHOJIOTHIESCKON U MIPOU3BOICTBEHHOM
JVCTIUTUTAHBI

V¥5. obecrieunBaTh COOIIOACHNE TEXHUKH 6€301aCHOCTU

V6. OCYIIECTBIATH MPUEMKY U OLIEHKY KaueCcTBa BHIIIOJIHEHHBIX PaboT

ConmepkaHue  KypcOBOTO  INIPOEKTHPOBAaHHMS  OPHEHTHPOBAHO  Ha
(opmupoBaHHe OOMMX KOMIIETEHINH 10 TPO(eCcCHOHATEHOMY MOIYJII0 OCHOBHOM
npodeccrnoHaTLHOM 00pa3oBaTENbHON MPOTPAMMBI IO CIICITHATBHOCTH:

OK 1. [ToHMMaTh CYIIHOCTh U COLMAIbHYIO 3HAUUMOCTh CBOCU Oymymiei
pogeccru, MPOSBISITh K HEW YCTOWYUBBINA HHTEPEC.
OK 2. OpraHu30BBIBaTh COOCTBEHHYIO JCATEILHOCTD, OTPEACIATh

METO/Ibl PEIICHUs TPOPECCHOHATIBHBIX 3a/1a4, OLICHUBATh UX
3¢ (GEKTHBHOCTD U KAa4ECTRBO.

OK 3. OrneHuBaTh PUCKHU U IPUHUMATh PEIICHUS B HECTAHJAPTHBIX
CUTYaLUsIX.



OK 4. OcCymiecTBIATh IOUCK, aHAINA3 U OLEHKY HH(pOpPMAIHH,
HEo0XOIMMOI! JJIsI HOCTAaHOBKHU M PELISHHs IPO(YECCHOHATBHBIX
3a1a4, Mpo(HeCcCHOHAIBHOTO H JITYHOCTHOTO Pa3BHUTHS.

OK 5. Hcnonp3oBaTh HHGOPMAIIIOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHI
TSI COBEPILIEHCTBOBAHMS NPO(HECCHOHATIBHON AEATEIBHOCTH.

OK 6. PaGoTaTh B KOJUIEKTHBE K KOMaHJI€E, B3aUMOIEHCTBOBATH C
PYKOBOJICTBOM, KOJUIETaMH U COLIMAIbHBIMU TTapTHEPaMHU.

OK 9. OcyIiecTBIATh MTPO(PECCUOHANBHYIO JCSITSIBHOCTD B YCIOBUSIX
OoOHOBIIEHHS €€ 1ieTIel, CoJiepIKaHHsl, CMEHbI TEXHOJIOTH.

OK 10. OcyuiecTBiIsATh MPOQHUIAKTUKY TPaBMaTH3Ma, o0ecrieunBaTh
OXpaHy HU3HU U 3J0POBbS 00YJIArONIUXCS.

OK 11. Crpouth npo(decCHOHANBHYIO [ESTeNILHOCTh C  COOJIOCHHEM

IIPAaBOBBIX HOPM, €€ PEryIHpYIOIINX

1 OBJIAJICHHIO TPO(ECCHOHATEHBIMI KOMITCTCHIHSAMU:
[IK 4.2. YdacTBOBaTh B pa3padOTKe ¥ BHEAPSHUH TEXHOJIOTHYECKIX IIPOLIECCOB
[IK.4.3. Pa3zpabateiBaTh U O(QOPMIATE TEXHHYECKYI0 M TEXHOJIOTHICCKYIO
JOKYMCHTAITHIO
[IK.4.4 Ob6ecnieunBath COOMIOACHUE TEXHOJOTHMICCKOH M TPOM3BOJICTBEHHON
JTUCIUTLTAHBI
[1IK.4.5. ObecnieunBaTh COOIIONEHNE TEXHUKH 0€30ITaCHOCTH
BrimonHeHue cryaeHTaMu Kypcosozo npoexmuposanus o I[IM.04 Yuactue B
opraHuzanuu  TexHojornmdeckoro  mporecca, MJIK.04.01  Opranuzamus
TEXHOJIOTHYECKOT0 Tporecca (M0 OTpacisM): OpTaHU3aIlMs M BHIIOJIHEHUE
MOHTaXa, HaJaJKW, WCIBITAaHUM, TEXHUYECKOTO OOCIYKHBAaHUA € PEMOHTa
THIPAaBIMYECKUX U MTHEBMAaTHYECKUX YCTPOUCTB, cucTeM W mpusojnos, 1.04.01.05
[IpoekTipoBaHne OOBEMHBIX THAPABIMYCCKHNX W ITHEBMATUYECKUX IPHUBOJIOB
HATIpaBJICHO Ha:

- 0000mIeHre, CHCTeMaTH3alNio, YIIIyOJCHHE, 3aKpeIUIeHUE, pa3BUTHE U
JCTATM3AIMI0 TIOYYCHHBIX TEOPETHYECKHX 3HAHWH IO KOHKPETHBIM TeMaM
MEXTUCIIUIUTHHAPHBIX KYPCOB;

- (opMUpOBaHHE YMEHHI MPUMEHATh TOJyYEHHBIC 3HAHHUS Ha TMPAKTUKE,
peanu3aluo eJUHCTBA UHTEIJIEKTYaIbHON U MPAKTUUECKOH eI TeIbHOCTY;

- pa3BUTHE WHTEIUICKTYyallbHBIX YMEHWH Yy OyAyImHX CIEUaTUCTOB:
AHATUTUIECKUX, IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.

TIpoI0KUTENEHOCTD BBITIOTHEHHSI KypPCOBOTO MPOSKTUPOBAHHS COCTABIISET
50 akajgeMHYecKHX 4YacoB. 3alluTa KypCOBOTO MPOCKTa  MPOBOJIUTCS ITOCIC
3aKIIIOYUTEIBHOTO  3aHATHS, KOTOpoe  OOecreyuBacT HalUdWe 3HAHUH,
HEOOXOIUMBIX JUIS €€ BBITIOTHECHUS.



10.

11.

12.

13.

14.

15.

16.

1. TEMATHUKA KYPCOBBIX ITPOEKTOB

IIpoexTupoBaHre TUAPONPHBOAA THUAPABIMYECKHX HOXKHUL JBOWHOTO
pe3anmst AHI'L] 1 mexa moxpeituit [TAO «MMK»

[IpoextupoBanue ruapornpuBojia Mexanusma noabéma BanHel AHI'T] 1
nexa nokpsituit [IAO «MMK»

IIpoexTupoBanue ruaponpuBoaa kantosatens npoMkosiieit KKI[ OAO
«MMK»

[TpoekTrpoBaHue TUAPONPHBOAA POPMUPYIOMINX POIUKOB MOTaNKKU Ne 4
crana 2000 I'TI JITIL{-10 [TAO «MMK»

IIpoexTupoBanue rugpoumnuaapa crana 2500 ¢ ycranoBkod AIIP Ne
3 JIIII-4 ITAO «MMK»

[IpoexTnpoBanue THUIPONPHBOAA INTHOEPHOTO 3aTBOpPa MPOMKOBIIA
MHJI3-1,2 OCTIL ITAO «MMK»

IIpoexTupoBanre THAPOLUMIMHApPA THUAPO3aKUMA JUCKOBBIX HOMKHHII
HM/- 450 AIIP JIIIII-8 [TAO «MMK»

IIpoexTupoBaHue  TUAPOLMIMHAPA THIPONPUBOJA  NPABUIIBHO-
pacTsKHOM MalMHEI 1exa HokpeITHil [TAO «MMK»

IIpoexTHpoBaHUEe HACOCHO-aKKyMYJIATOPHON CTaHIMU NPHUBOAA TEICKKU
ydacTka MoTasiok crana 2500 ropsiaeii mpokarku JIIII 4 OAO «MMK»
IIpoexTrpoBaHuEe THUAPOCHUCTEMBI THAPOHAKUMHOTO YCTPOMCTBAa CTaHa
5000 ropstaeit mpokatku JIILL - 9 [TAO «MMK»

IIpoextupoBanue rugpoumnuapa 3axiécteiBatenss AHIL[ 1 wnexa
nokpsiTuil ITAO «MMK»

[IpoexTnpoBaHne THAPOCHCTEMBI MEXaHH3Ma IPOTHBOM3IHOA UYHUCTOBOH
rpymmel kiereit crana 2500 ropsueit mpokatku JIIIL -4 TTAO « MMK»
IIpoexTupoBanre ruApoONprUBOAA MEXAHU3MA KadaHUs KpPUCTAJIN3aTOpa
MHJI3 Nel KKII ITAO «MMK»

IIpoekTupoBanue TUAPOLMIMHAPA Pa3MaTbIBATEIS AIIP-2  mexa
mokpertuii [TAO «MMK»

[IpoexTupoBaHre  3IEKTPOTHAPABIMYECKON  CHCTEMBI  CIIGKEHHUS 3a
KPOMKOH TIOJIOCHI Ha MeXaHU3Max MOTAJIOK arperata
AJIEKTPOJIUTUIECKOTO JTy>KeHHUS 1iexa MoKpoIThii [IAO «MMK»
IIpoextupoBanue ruAponpuBOAa HarpeBaTenbHOW mneun crana 2000
ropsiaeit mpokarku JIMIT -10 TTAO «MMK»

2. COJIEP)KAHME Y OFBEM KYPCOBOT'O ITIPOEKTA



3amuTa KypcoBOTO IIPOEKTa MOKET OBITh YCIIEITHOM B TOM ClIy4ae, eciin
CTYAEHT Ha BBICOKOM YypOBHE OyJET peIaTh BCE BOIPOCHI 3aJaHUs, IMPOSBHUT
aKKypaTHOCTb, HACTOHYMBOCTH, TPYOONIOOME, TBOPYECKYI0  HHHUIHUATHUBY,
CIOCOOHOCTH MCIOIB30BaTh CIPABOYHYIO M HOPMATUBHYIO JIUTEparypy. IIpu sTom
JOJDKHBI OBITh  BBIIEp)KAaHBl 00s3aTENbHBIE TPEOOBAaHMS IO  BBIIIOJIHEHUIO
COCTaBHBIX JJIEMEHTOB KypCOBOT'O ITPOEKTA.
[TpoekT B 001IeM citydae JOJKEH COJIepIKaTh:
- TeKCTOBBIH JokyMmeHT (T]l) B BUIE OSCHUTEIBHOM 3aIIUCKH;
- rpaduueckuii Mmarepuai.
OOBEM noscHumenvHoll 3aNUCKU KypcoBOTO TIPOEKTa JIOJDKEH OBITh HE
Mmenee 50 — 60 cTpaHuI] IEYaTHOTO TEKCTA.
O0bEM epaghuueckoit wacmu — nBa micra popmara Al.
PacuérHO-TIOSICHUTEbHAS 3alMCKa [OJDKHA COJEpPXKATh HEOOXOANMBIE
TEXHUYECKHE PACUEThl, ONHMCAHHE TEXHOJIOTHYECKOTO MPOIECcCa, XapaKTEPUCTUKY
ycTpoiicTBa 1 paboTy MEXaHM3MOB THJPONPHBOJIA METATYPIHIECKOr0 arperara,
IIPpaBHJIa TEXHUYECKOH 3KCILTyaTallud THAPONpUBoaa, opranuzanuto TOuP B nexe,
OXpaHy TpyAa.
K rpaduaeckomy marepuaiy ciemyeT OTHOCHTS!
- JIEMOHCTpAIOHHbIE JTUCTHI (TIJIaKaThl);
- YepTEeXHU U CXEMBI.
JleMOHCTpallMOHHbIE JIUCTBI B BHUIE CXeM, rpadukos, dororpadui,
yepTexeil ABIAIOTCA d1eMeHTaMu T/ u ciyskaT [Jis HarJsIAHOTO IIPEJCTaBICHUS
Marepuaiia paboThl IpH ee MyOINYHOI 3alInTe.

Brmonaenne u odopMIeHHE TIOSCHUTEIEHOW 3allMCKA W YepTexer
MpOeKTa JOJDKHBI cooTBeTcTBOBaTh TpeboBanusM ECKJ u nelicTByrommx
CTaHJapTOB.

Hosicnumenvhas 3anucka K KypCOBOMY TPOEKTY JTOJDKHA HMETh
MIPUBEIEHHYIO HIKE CTPYKTYPY.

TuTynbHbIN TUCT

JIuct 3ananne

Conepxanue

Bgenenune

1. O6mast gacTs:

1.1 Kparkuii aHanM3 TEXHOJIOTMYECKOTO TIpoliecca M OCHOBHOTO
MexaHndeckoro oobopynosanus nexa ITAO «MMKy;

1.2 YcrpoiicTBO 1 paboTa ruApONPUBOAA;

1.3 AHanu3 CylecTBYIOIUX KOHCTPYKIIUH;

1.4 TIpaBuiia TEXHUUECKOH IKCILTyaTallK THAPOIPUBOIA.

2. CrenpaJibHasi 4acTh:



2.1 Bribop WHCXOOHBIX MaHHBIX W OOOCHOBaHWE NPHHINTHAIHHON
TUIPABINYECKON CXEMBI,

2.2 Br1bop paboueii KUIKOCTH,

2.3 Br16op Hacoca;

2.4 OmpeneneHre OCHOBHBIX TApaMETPOB THAPOIBUTATEIIS;

2.5 Pacuer runponBuratens Ha MPOYHOCTE;

2.6 BeIOOp TUIPaBIUYCCKOM aNapaTypsl;

2.7 Beibop ¢unbTpoB;

2.8 I'mapaBmuyeckuii pacueT TPyOOIpOBOIa;

2.9 Pacuer notepb AaBICHUS B THAPOCUCTEME;

2.10 ITpoBepouHBIil pacueT FHIPOIPUBO/IA,;

2.11 Onpenenenne moruocT u KI1J[ runponpuBoa.

3. Opranuzauus Npou3BOJICTBA

3.1 Kpatkoe ommcanne opranmanuu TOuP B mexe;

3.2 TexHOMOTH MPOBEACHUS KAaIIUTATHHOTO PEMOHTA;

3.3 MeponpusTHs 0 TOBHIICHUIO HAJICKHOCTH 000pyJOBaHUS;

3.4 Cxema 1 KapTa CMa3bIBaHMUS.

4. Oxpana Tpyna.

4.1 MeponpusaTHs [0 TeXHUKE 0€30I1aCHOCTH U IIPOTUBOIIOKAapHAs

3alUTa B IEXE;

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

3axiroyeHne

Jlurepatypa

IIpunoxenust

Ipagpuueckas wacmov MOMKHA OBITH TOHOCTHIO TipeacTaBieHa B CATIP
«KOMITAC-3D»



3. METOANYECKHWE PEKOMEHIALINN
IO BBIITOJIHEHHNIO KYPCOBOT O ITPOEKTA

TUTYJIbHBINA JIUCT u JIUCT 3AJAHUE 3anoNHII0OTCA B COOTBETCTBHH C
npumepom, npuBeneHHsM B 'OCT.

COAEPKAHUE
B conepraHnn yka3pIBaeTCs MOJIHAS CTPYKTypa KypcOBOTO MIPOEKTa, C
COOTBETCTBYIOIIEH HyMepalueil CTpaHu.

BBEJIEHUE

Bo BBemeHmm yKa3pIBalOT LeNb pabOTHl, 00JACTh NPUMEHEHHS
pa3paboTku, ee HaydyHOe, TEXHHYEeCKOe M  IPAKTHIECKOEe 3Ha4yCHHE,
HKOHOMHYECKYIO [1EIeCO00Pa3HOCTb.

Bo BBenenuu cnenyer:

- PacKpHITh aKTyalbHOCTh TEMBI,

- OXapakTepH30BaTh MpPoOIeMy, K KOTOPOH OTHOCHUTCS TeMa, U3JI0XKUTh
HCTOPHIO BOMPOCA, 1aTh OI[EHKY COBPEMEHHOMY COCTOSHHIO TEOPHH M MPAKTHKH,
IIPUBECTH XapaKTepUCTUKY 0a30BOH oTpaciy (II0AOTPACIIN) TPOMBIIIICHHOCTH;

- c(hOopMyITHPOBATh 33/1a4H 110 TeME PabOoTBI;

- TEPeYnCIUTh METOJbl M CPEJCTBA, C IIOMOIIBI0 KOTOPBIX OymyT
pemarThCst MOCTaBJICHHbBIE 3aaul;

- KpaTKO M3JIOKHUTh OXXHMJAaeMble DPEe3yJbTaThl, B TOM 4YHCJIE TEXHHUKO-
SKOHOMHYECKYIO L1eJIeCO00pa3HOCTh Pa3paOOTKH JAHHOM TEMBI.

OBILIAS YACTD

O6mas yacte mpopabaThiBaeTCs B COOTBETCTBHH C 33/IaHUEM, BBIJJAHHBIM
PYKOBOAMTENEM IPH COCTaBICHWH MOAPOOHOro IJjaHa, B KOTOPOM YKa3bIBaeTCs
MOJIHBI TIepeveHb BCEX BOIPOCOB, MOJIEKALUIMX PACCMOTPEHHIO B KYypCOBOM
MPOEKTE.

Kparkuii aHajiuM3 TeXHOJIOTrHYECKOro Ipouecca MW OCHOBHOIO
MeXaHH4eckoro odopyaopanus nexa ITAO «MMK»

Orta 4YacTh MOSCHHUTENIFHOM 3alMCKH JIOJDKHA COJIEPXKATh OIHCAaHHE
TEXHOJIOTMYECKOTO IIpOllecca, HA3HAYeHWE W TPUMEHEHHE  MEXaHH4YECKOTo
000py/IOBaHUs B 3aBUCUMOCTH OT TEXHOJIOTMYECKOTO Tpolecca.

Onucanue mexHon02u4ecKo2o npoyecca



Orta 4YacTh MOSCHUTENBHON 3alMKMCKH JOJDKHA COIEepKaTh MHOIPOOHOE
OTMHCAHUE TEXHOJIOTHYECKOTO MPOIIecca MPOTEKAIOIIETO B LIEXe, B 3aBUCHMOCTH OT
€ro Ha3HAYCHHS, XapaKTePUCTHKY 000pyI0BaHUSI.

YcrpoiicTBo 1 padoTa ruAponpusoaa

Ota 9acTh NOSCHUTEIBHOM 3aIMCKHU TOJDKHA COJCPIKATh OMUCAHUE YCTPOUCTBA
U TIPUHIMI pabOThl THAPOYCTPOMCTB, CXeMY THAPONPUBOAA, OCHOBHBIC OTKA3bl U
MIPUYUHBI UX BO3HUKHOBEHHSI.

AHAJIN3 CYyINEeCTBYIOIIUX KOHCTPYKIMIA
Ora 4acTh NMOSCHHUTENILHOM 3alHMCKU JOJDKHA COJEpKaTh ONMUCAaHHE MPUMEHEHHUS
THIPOIIPUBOJA B METAJUIyprHYecKoM OOOpYIOBaHHMHM, aHAIW3 TUAPONPUBOLOB
NPUMEHSEMbIX B JIOMEHHBIX LleXaX, B OO0OpYIOBaHMM CTaJCIIABUILHOTO
MPOM3BOJICTBA, B OOOPYIOBaHMM MPOKATHBIX II€XOB, WX NPEHMYLIECTBA H
HEJIOCTATKH.

IIpaBu/ia TeXHNYECKOH IKCIIyaTALIMU THAPONIPUBOAA
OTta YacTh TOSCHUTEIBHOW  3alMCKU  JODKHA  COAEPIKATh  OIHCAHUE
OpraHM3alMOHHBIE  OCHOBBI  JKCIUTyaTallMH THIPONPHBOAOB, obecreueHne
ONTHUMANBHBIX PEKHUMOB M YCIOBHH OKCIUTyaTal[dH, TMPUYUHBI M METOJBI
YCTpPaHEeHHUS YaCTO BCTPEUYAIOUIMXCS OTKA30B T'HAPONPUBO/IA.

B 3asucumocmu om evlOpanHOU memamuxu Kypcogozo npoexma
CMpYKmMypa u nopsi0oK pazoenos obwel uacmu mMo2ym 0vims u3MeHeHbl

CIHEOUAJIBHAS YACTD
CrenupanpHasi 4YacTh KypCOBOTO IPOEKTa BKJIFOYAET pacueThl,
HEOOXONWUMBIC JUIsI BBHIMOJHEHHWS KYPCOBOTO TPOEKTa M MOATBEPIKIAIOIINE
3¢ PEKTUBHOCTP MPEIIOKEHHBIX MEPOIPHUATHIA MO MOBHIIICHUIO HAEKHOCTH y371a
WA MEXaHU3Ma THIPOIPHUBOIA.
Kak npaBuio, copepkaHue ClieNHAIFHOW YaCTH JUILUIOMHOTO TIPOEKTA I10
THIPOTPUBO.Y BKIIOYAET CICAYIOIINE ITYHKTHI:
2.1 Be1bop UCXOTHBIX TaHHBIX U 000CHOBaHHE MPHUHIUITHAIBHOW THIPABINICCKOMN
CXEMBbI
2.2 Be16op paboyeil )KuaKocTu
2.3 Brei6op Hacoca
2.4 OnpeneneHre OCHOBHBIX TTApaMeTPOB THAPOIMINHIPA
2.5 Pacder ruiponnInH/Ipa Ha TPOYHOCTh
2.6 BrI6Op ruIpaBIMdecKor anmaparypsl
2.7 Beibop ¢puinbTpoB
2.8 'mppaBnuyeckuii pacuer TpybonpoBoaa
2.9 Pacyer notepp AaBl€HUsI B THAPOCUCTEME
2.10 ITpoBepouHslil pacueT rUAPONPUBOJIA.
2.11 Onpenenenue momHocTH 1 KITJ] rumponpusona
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2.1 Bpi0oOp HCXOAHBIX [AaHHBIX M O00OCHOBAHHME NPUHIUIHAIbHONI
TUAPABJIUYECKOI CXeM.

B nanHOM IyHKTE MPUHUMAIOT UCXOTHBIC JaHHBIC HA OCHOBE TEXHHYECKOW
JOKYMEHTAINH (TIacIIOpPT, MHCTPYKIHS 10 SKCIDTyaTallnu, pabodue YepTeKH U T.1.)
Ha MexaHm3M. K HeoOXOIMMBIM HCXOHBIM JaHHBIM KaK MPaBUIIO, OTHOCSATCS:
Yceunne Ha mroke, F, kH; pabouee nmaBmenme, P, Mlla; cxopocts pabodero
XoJa, v, M/MHH; XOJ INTOKa, L, MM; mHa nuHUM BcackiBaHus, 1, M; [UIMHA
JIUHUU CIUBa, 1., M; JUTMHA JTMHUM HATHETAHUS, /y, M; BPEMS BBIJBUIKCHUS, 1, CEK.

OOocHOBaHME  TNPHUHIUIHNAIBHON  THAPOCXEMBI  BBIONHICTCS B
MPOU3BOJBHON (OopMe W 3aKIIOYacTCs B OMHMCAHHMM HA3HAYCHUS  KaKIOTO
JJICMCHTA FI/I[[pOCI/ICTeMbI u ero KOHCprKTI/IBHLIX OCO6eHHOCTeﬁ.

Hwxe npuBenén npumep opopmMiieHHs AaHHOTOo naparpada.

Ipumep

2. CnenuajbHas 4acTh

2.1 BbiOOp MCXOOHBIX JAHHBIX M 000CHOBAHMEe NPHHUMIHAJLHOM
THAPABJIHYECKOI CXeMbl

Ta6muma 2.1.1
WcxonHble JaHHBIE 171 pacyeTa

ITapamerp Enunune n3Mepenus | 3HadeHUs
1 2 3

1. PaGouee naBiaeHue MIla 10

2. VYcunde Ha IITOKE kH 200

3. Xon mroka MM 530

4. JlnuHAa HAOPHOW M CIUBHOMN

MarucTpanu M 10
5. BpeMs BBIIBIDKCHHS IITOKA C 5

OIHOKOBIIIOBEIE ~ YHHBEPCANBHBIE  JKCKABATOPHI  IMPEICTABISAIOT  CcOOOM
CAMOXOJHbIE MAaIlMHBI HAa TYCEHHYHOM WM ITHEBMOKOJIECHOM  XOJy,
MpeJHa3HAYCHHBIE A1 pa3pa0OTKH KaphepoB, PHIThS KOTIOBAHOB, TpAaHIICH,
KaHaJIOB, TOTPY3KH I'PYHTA ¥ CHIITYYHX MaTepUasoB.

I'maponpuBOIOM OCYHIECTBISIOTCS JIBH)KEHHSI CTPENbI, PYKOSTH M KOBIIA,
MTOBOPOT pabouero 060pyRoBaHMS M IPUBOA XOa IKCKAaBaTOPA.

Honst yIpaBJeHUs paboToii TUIpOJIBUTATENEH MIPUMEHSETCS
THPOPACHPEICINTENb CEKIIMOHHOTO THUIA C MSTHIO CEKLUSMU: HAMOPHAs CEKIMs,
3 paboYmx CEeKIUH, CTUBHAS CEKITHSI.

JI71st 3aI1UThl THAPOCUCTEMBI OT TIOBBIIICHHUS JABICHUS U HACTPOUKH pabodyero
JAaBJICHUS B TUAPOCUCTEME TPUMEHACTCA Hpe)IOXpaHHTeHBHBIﬁ KJIaIllaH.

Jns monpnepkaHMst 3aJaHHOTO KJlacca YWCTOTHI pabodel JKUAKOCTH B
THIPOIIPUBO/IE UCTIONB3YETCS CIIMBHOM THIT PUIBTPALHH. ... ......
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U mak Oanee 000cnogvigaemca Kadxcowvlii N1eMeHm 2uopocxemul, m.e.
obvACHAEmCA — 3auem OH RPUCYMCIMEYem 8 2UOpocUcCHIeMme.

2.2 Bri0op padoueii sKHAKOCTH

Pabouast xuaKocTh SABISIETCS pabodeil cpemoi THAPOCHUCTEMBI W IepenacTt
MEXaHWYECKyI0 SHEpPTHI0 OT Hacoca K ruapoxswraremo. Ilostomy s
obecneuerns Beicokoro KITJ[ paGoTer ruapocucTeMsl padodas JKUAKOCTh JOJDKHA
YJIOBJIETBOPSITH ONPENEIEHHBIM TPEOOBaHHUSM, KOTOPbIE MEHSIOTCS B 3aBUCUMOCTH
OT Ha3HAYEHHMsI, MECTA U YCIIOBHI pabOTHI THAPOCUCTEMBI.

B oannom pasoene cnauana paccmampugaiom HAasHaueHue u munsvi pabouux
Jorcuokocmet, ux — QYHKYyuu, OOCMOUHCMEA U HeOOCMAmKU, mpebosanus
npeovasisembvle K HUM, C80UCMEd.

Baskocme paboueii scuokocmu npuHUMAlom 6 coomeemcmsuu ¢ 0aeieHueM.
3amem 6 coomeemcmsuu ¢ 6bIOPAHHOU BAZKOCMBIO ONPEOENAIOMCA € MAPKOU
Mapku paboyetl.

Jna nooxodsweil mapku pabouetl HCUOKOCMU 8bINUCLIBAIOM 8Ce NAPAMempbl U
ceoticmaa.
00vém 0annozo pazoena ne 00axcen ovimo menee 1-1,5 cmpanuy

2.3 Bbi0op Hacoca

Omnpenensem IOJIE3HYI0 MOIIHOCTh MCIOJIHUTEIBHOTO 3BE€HA
ruApoJBurartens Ha mToke ruapouunuugpa N, kBt
Fo
4 (
1000

rne F — ycnnme Ha mroke ruaporunuaapa, H;
V — CKOPOCTh NIEPEMEIIICHHNS BBIXOJJHOTO 3BEHa, M/C;
MomHocTs HacocHoH ycraHoBKH NH, kBT, ompenensercs mo ¢popmyie:

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

rae Ksz.y. — koadduimenT 3amaca no yCuimio;

K3.c. — ko3¢ dunment 3amaca o CKOPOCTH;

Z1, ZM — 9iCcI0 OJHOBPEMEHHO pabOTArOMNX IIIIMHAPOB M MOTOPOB.

IIpu mpenBapuTensHOM pacdeTe Kod(GHUIMEHT 3armaca 0 YCHIIHIO

K3.y. y4uThIBaeT JIMHEWHbIE M MECTHbIC MOTEPH JABIICHHS, a TAKXKE IOTEPU
SHEPrUM Ha TPEHHE B UCIIOJHUTEIBHBIX MeXaHn3Max. Ero 3HaueHne NpuHUMAaioT
paBaeiM K3.y.= 1,1 — 1,2; xoadduimenT 3amaca 1Mo CKOPOCTH YUHUTHIBAET
yredku padoueii xxuakoctu, K3.c=1,1 —1,3.
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Menbuie 3Ha4eHUs KOA()OUINCHTOB MPUHUMAIOTCS UL PUBOJOB,
padoTalOMMX B JIETKOM U CPEAHHUX PeXXUMax, a OOJBLINE - B TSHKEIBIX H BECbMa
TSDKEIIBIX PEKUMax PaboTHL.

PexxuM paboOTHI THUIPOIPUBOAA ONPEACNACTCS B 3aBUCUMOCTH OT
KO3 (QHUIMCHTOB HCIIONb30BaHUS HOMHHAJIBHOIO JHaBieHHs Kp u BpeMmeHH
paboTs! oz Harpy3koit K.
Tabuuma 2.3.1
Br10op pexrmMa paboTsl

Pexum Koadpuupment Kos¢ppuuunent Yucno
paboTsl UCIIOJIb30BaHMs BpEeMeHHU paboThI BKJIFOUECHUI
THAPONPUBO HOMHHAJIBHOTO IO/l HATPY3KOH B 4ac
aa JABJICHHMSI Ki.=t,/t
Kp=p/Puou
Jlerkuit Memnee 0,4 0,1-0,3 Jo 100
Cpenauit 0,4-0,7 0,3-0,5 100-200
Tsoxensiit 0,7-0,9 0,5-0,8 200-400
Becbma Csepimte 0,9 0,8-0,9 400-800
TSDKENBIN

IMo paccyMTaHHOHW MOIIHOCTH HACOCHOM YCTAHOBKH OIMPEIeIseTCs
Pacxo[1 >KUAKOCTH B THapocucTtemMe Q, JI/MUH:
N~
Q=—-— 3

Prom
Ecnu onuH Hacoc He MOXeT o0ecnedyuTh HEOOXOAUMYIO Moaauy,
TO PEKOMEHJYETCs yCTAaHOBUTH JABa OJHOTHUIHBIX Hacoca C Iojgaudei
kaxnporo Q/2. MoxHo momoOpaTh JBa OJHOTHIHBIX Hacoca ¢
pa3iuuHOW mopjaueld, 4TOOBl OJMH M3 HHUX MOXKHO OBLIO MOAKIIOYATH
TOJIBKO B MEPHOJ] COBMECTHON pabOThl HECKOJIBKUX THJPOJABUrATENEH.
Tun Hacoca BBIOHpaeTCsI C Y4YeTOM pEeXUMOB paboOTHI
TUAPONPUBOAA. Hns JETKOTO " CpEOHETO PEKOMEHAYIOTCS
HIeCTEepEeHHbIE W IJIAaCTHHYATBIE HAaCOCHI, a IS TSDKEIBIX M BechbMa
TSDKEJIBIX PEXHUMOB — aKCHAJIbHO- M PajHalbHO-TOPIIHEBbIE HACOCHI.
KonkpeTHsIii THIIOpa3Mep Hacoca BBIOMPAETCs 10 pacyeTHOMY 3HAYEHHIO
ero pabouero oobema Vo,, oM

Vo =10° L, o™, (4)

n HOM 77 0
rae: Q -pacxom KUIKOCTH B TUAPOIIPUBOJE, JI/MUH;
Mo-00bemubIii KITJ] Hacoca (Tabnuna 4);
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Nyon~ HOMUHAIBHOE YHCIIO 000POTOB BaJia Hacoca, 00/MHUH.
Tabmuma 2.3.2
3HadyeHns K093 (OUITNEHTOB MOJIC3HOTO AEHCTBHS 00BEMHBIX HACOCOB

THUITI HACOCA OO6muii KITJT OOBEMHBIN
[IlectepeHHbIe 0,80-0,85 0,90 - 0,94
[InacTuHYaTEIE 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

IMocne ompenenenus Vo u3 Kartanora BBIOMpaeTcs Hacoc,
uMermuil Ommxamuit Oonpmuit pabounit 00BEM M pacCUUTHIBACTCH
ero NeiCcTBUTENbHAS MOJayYa:

Qu=107Vn,,. 17, (5)

MoimHoCcTh, KBT, HEOOX0AUMYIO JJis IPUBOJA Hacoca:
_Q.p ©
" 60n

H
2.4 OnpenesneHue OCHOBHBIX IAPAMeTPOB I'MAPOLMIMHAPA

OrmpeniensieM TraMeTp TOPITHS THAPOIIHHIPA:

[4F
D=.[— ,m 7
s @

rae F- ycunwe Ha mrroke, H;
P- paGouee naenenwe, [1a.

B coorBerctBun ¢ T'OCT 12447-80 /3,c.7/ pexoMmeHayeTcsi CleAyIOUMii OCHOBHOM
psaa (B ckoOKax MpUBEIECHBI 3HAYEHHUS TOTIOJHUTENHHOTO PAsia) 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 'OCT 12447-80 npuanmMaeM D=..........c..cccceviniiiinnnnne. MM, /3,¢.7/.
JluameTp mToka NPUHUMAESTCSI U3 COOTHOLICHUSL:
d=(04+0,7)D ®)
B coorBerctBum ¢ TOCT 12447-80 /4,c.7/  pexomenayercs
CIIeYIONMHA OCHOBHOHM psifl (B CKOOKax NpHBEACHbI 3HAYEHHs JIOMOJHHUTEILHOTO psija)
auameTpoB mTokoB (MM): 4; 5; 6; 8; 10; 12; (14); 16; (18); 20; (22); 25; (28); 32; (36); 40;
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(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).
o TOCT 12447-80 /3,c.7/ npurmaem d =.. ... . MM.
ITo espomneiickomy crarmapty DIN 3320 mpu BeIOOpe IuaMeTpoB TOPHIHSA M
LIITOKA IOJDKHO BBIIOJHSIICS YCIIOBHE:

Smm'n = 0,6+0,8 ©)

n
e Sypn- IWIOMAE IITOKOBOM IOJIOCTH,
St - IIoNIAAb MOPIITHSL
Cwia TpeHMs B YIUIOTHEHHMSX ONpENENseTcss B 3aBHCHMMOCTH OT THIIA
ymotHenus (3, c. 288-306). [Toaromy mst nanbHelIero pacuéra cHavyaaa He0OOX0 MO
BHIOpaTh THUIl YIUIOTHEHWS B 3aBHCHMOCTH OT pa0O4yero NaBieHHs M CKOPOCTH
BBIZIBIOKCHHS IITOKA (Tabmmia 3).

Tabmyma 2.4.1
Br100p yImoTHeHHH TSI THAPOINTAHIPOB
Tun yrioTHeHust YcnoBust npuMeHEHHs
[IleBpoHHOE PE3MHOTKAHEBOE Ppa6<63 Ml1a;
no 'OCT 22704-77,c.294 /4/ U< 3 M/C; °=50+100°
MamnkeTbl yIJIOTHUTEbHbIE V< 0,5 M/c; I< 10mM
pesunoBsle 1o 'OCT 14896-84,¢.296 /4/ Ppa6<50MITa; t°=60-200"
Korblia nopiseBslie 1o Ppa6<50MI1a;
OCT 2 A54-1-72, ¢.302/4/ V< 7,5 M/C;
s wesponnbix, JIENECKOBbIX ~ PE3UHOBbIX — VWIOMHEHUU U

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

rae D- anamerp nopiHs (1IToKa WK TUIYH)Xepa), MM;

H- mmprHa yroTHeHus, MM;

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

W - koa(durment tperwst, i pesunbl w=0,1 - 0,13; @ droporacra p =
0,01 - 0,013. upuna ymnotaenust H, MM, onpenensiercss B 3aBUCUMOCTH OT THIIA
ymtotHeHus 3 Tadn. 8.19 u 8.20 /3,¢.294,298/.

Ipu onpedenenuu napamempos YniomHeHut oopamume 6HUMAaHUe Ha mo,

umo Oykeou d obosHauaemcss GHYmMpeHHull Oouamemp YHIOMHEeHUs uiu ouamemp
VATIOMHSIEMOU NOBEPXHOCIL.
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KommaecTBo MamXeT B IakeTe N MIEBPOHHBIX PE3NHOTKAHEBBIX YIUIOTHEHUH
oTIpesiersieTcsl B 3aBUCUMOCTH OT pabodero maBieHws /3,c.294/ n MOeT ObITh paBHBIM
n=2+10.

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

2.5 Pacyer ruapounJMHAPAa HA NPOYHOCTH

I[Ipn  pacuere THAPOUMIMHIApPAa Ha NPOYHOCTH  OIPEACISIEMBIMH
rapaMeTpamM SIBISIOTCS MHUHHUMallbHAasi TOJIIMHA CTEHKH THIIB3Bl U KPBIIIEK,
KpeIUIEHHE KpBIMIEK K THJIb3€ M Pa3Mepbl AJIEMEHTOB KPEIUICHUS LMIMHIpA K
Mammee. Creayer Takke MPOBEPUTh ILMIMHIAP Ha YCTOWYMBOCTH M INTOK HA
MIPOYHOCTb.

Tonmu#a O TMAB3bI IS LHJIMHAPOB onpejensercs 1o popmyse (c. 112,
12]):
125P,,,-D
o= +a,m (11)
2,3|0'p |—Ppaﬁ
rae: Py — pabouee napienue;
D — nuametp nopiHs (MIyHXKEpa);

|_O'p - IOIyCTHMOE HANPSIKEHHUE PACTSHKEHUS, UIS CTalell PeKOMEHIyeTcs
I_Gp J:50 <60 MITa;
a — mnpubaBKka Ha pPa3HOTOJIIUHHOCTb, KOTOpash Y4YHUTHIBAET TO, YTO
Hapy»Hasl IOBEPXHOCTb TMIIb3bl HE 00pabaTeiBaercs, a=1 + 1,5 Mm.
Brewmnuil 1uaMeTp HUIMHIPA COCTaBUT:
D, = D+25 (12)

ToumuHy KphIIIEK HIHHAPA ONPEACISIIOT 1o Gopmye ¢.123 /2/:

125P,

5KP =0,43D ﬁ (13)
(o2
P

[IpoBepka: NOMKHO TaK)Ke BBIIIOIHATCS YCIOBHUE:
Sep 2156

Ecnu B rugpoumnunape uMeercst aemidep, TO TONMIMHA KPBIMIKA T0JKHA
OBITh yBEJIMYCHA HA JJIMHY XBOCTOBHKA .

Pacuem Ha npounocmb KpenieHus KpbleK U SUib3bl GbINOJHAEMCA 8
3A8UCUMOCTU O €20 8UOA NO OOHOU U3 NPUBEOEHHBIX POPMYIL.

1)Ecnu coennHeHHME KpPBIIEK C KOPIIyCOM CBapHBIE, TO HEOOXOIUMO
MIPOBEPUTH MPOYHOCTH CBAPHOTO I11Ba C.16/2/:
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1,25F
o 25 ]
314-D,, -6

rae Fyur— pakTHUECKOE yCUIME Ha IITOKE;
D, — cpenHnii TuaMeTp [MMIHHAPA 110 CBAPHOMY ILBY;

(14)

[O-Cg] - HOITYCKAacMOC HAMPs)KEHUEC [1JI1 CBAPHOI'O 1IBA;

[0, ]=80 MITa.

2)Ecnmy  KpBIIIKK  KpemsTcs K TWIb3e TP IOMOINH  Ppe3p00BOTrO
COCTMHEHUS, TO BHYTPEHHUH nuameTtp pe3bos! Beioupaercs mo 'OCT 9150-81,
¢.582 /1/, mpu 3TOM HEOOXOIUMO COOIIOAATE YCIOBHUE:

dBH 2 DO
[MpuHuMaem pe3poy ....... ,¢.582, Tabn 82 /1/.
[IpouHOCTH PE3bOOBOI0 COCTUHEHUS TPOBEPsieTCs 10 Ghopmyiam c.17 /1/:
125Fuw- P
= <[o.,] (15)

O-aw -
7Z"Hdcp (d,-d,,)
rae P — max pe3pOsr;
H — nmna pes3nOs1, Haxonsmelics B coequaennn, H= (9 + 12)P;
epy Oyy gy — COOTBETCTBEHHO CPEHUIT AHAMETD, HAPYKHBIH N BHYTPEHHHI
IraMeTp pe3bOsl, Tabmmma 82, ¢.582 /1/;

[O' o ] - JIOIyCKaeMoe HAIpsHKEHUE Ha CMATHE, [gw ]=180 MIla.

3)Eciu KpBIIIKK MUITHHIPA KPEHSTCSl K THIIb3e MPU MOMOIIK OOJTOB, TO
HEOOXOJMMO CHayalla OTPEJe/IUTh JAUaMeTp OOJTOB U BHIOpaTh UX pe3bdy U
KOJIMYECTBO, & 3aTeM POBEPUTH HA CMSTHE U CPE3.
Juametp 60sTOB onpenesiercs mo gpopmye c.17 /3/:

4KF,

d. = , 16
E 2 "

rae: K — ko3¢ duumenT 3aTskku, yUuThIBaOIMN 1eopMaliyio 00JITOB MpH
3aTsokke, K=1,2 +1,4;
Z — KOJIM4ecTBO 60sToB; Z=6, 8, 10 mnm 12 mit.;

[0 » J— JIOTTYCTUMO€ HampsbkeHre (Ha pa3pbiB) MaTepuaia 00JToB,

o, |= 120+ 160 MITa.

[Ipuanmaem pe3sOy ...... , Tabm. 82, ¢.582 /1/
Haunbonee pacmpocTpaHeHHBIMUA CTOCO0aMU KPETUICHUSI CHIIOBBIX
MUWJIMHAPOB K MAalTMHE ABJIAIOTCA IMMPOYIIHMHA WU BUJIKA C OTBEPCTHUEM IIOJ MAJICIL;
narngsl; Jansl WK Iaposas 1ra, c.19, /3/.
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PacueT Ha IPOYHOCTH KPETJICHUS IIINHIPA BBITIONHACTCS B 3aBUCHMOCTH
OT €ro BHJA 10 OJHOH U3 MPUBEACHHBIX (hopMyII.
1) uametp otBepctust d, yangul uau npoyuiuHsl OTIPENEISIETCS TI0 GOpMyIIe:

1.25KF
d y = — 17
g
rie K — ko3 duiment otHomenus —- ; s npoymuast K=0,8 <+ 1,2; ams

y
nandsr K=0,7 = 1,0; ans maposoii omopst K=0,5 +0,7;
g — yZIenpHOE JaBlieHHe, Il 3aKaneHHoH moBepxHOocTH §=30 <42 MIla;
Ut HezakaneHHow g=20 =25 MIa.
HanpspxeHne cMaTus mangsi:

F

T

o, =———<
“2d,L

rae: L- pabouas nnmHa mandel, cM. pUCYHOK 1;

[Ocy] - mOMTyckaeMoe HanpsDKEHUE CMSATHS.
HampsioxeHne cMATHS POYILHHBL:

F
O-rm = d = b < [O_CM]’ (19)
npoyu
rae b - [JiupuHA NPOYIIMHBL

2) AuaMeTp MapoBOH ST OTPEACISICTCS:

db — wm (20)

79
3) Ilpu KperuieHHH CHJIOBOTO WMJIMHApPA K MAIIWHE JlallaMd ONpeesseTcs
JMaMeTp OTBEPCTHH B Jamax U3 ycJI0BHUs NIPOYHOCTH OOJITa Ha Cpes3:

3 AFw

dﬂ = ;[T—JZ (21)
P

rae Z — KOJIMYeCTBO OTBEPCTHH B Jlamax 1moja 00ntel, Z= 4 +8;

[‘7 CM] : (18)

I_GCJ - HaIpsDKEHHE cpe3a, |_Z' p J:80 MlIla.
Hanee onpenensercs pe3rdba 6onroB (Tadmn. 82, ¢.582 /1/).

Yamie Bcero rufIpOIMIIMHAP HATPYKEH 10 CIeAyIomei cxeme, c.124, /2/:
TOJIBKO IIEHTPATBHBIC MTPOJOIBHBIC CKUMAIOIINE HAarpy3ku P (pucyHok 1).
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Puc. 1CxemMa Harpy>xeHUsI CUIOBOTO THAPOIMIHHIpPA

Hanee HEOOXOAUMO OIPENCIHTD II0 YEPTEXY B COOTBETCTBUH CO CXEMOi
HarpyxeHus Benuuuny 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 CONPOTHBIICHHUSI
mroka W onpenesnstoTest 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 onpenensercs 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 nanHy0 (GOpPMyITy HEOOXOIMMO TIOJACTABIATH 3HAYCHHE J; B

cm? | 3aTem monmydeHHoe 3HAaueHHE HEOOXOAMMO YMHOXHTh Ha 10, B 3TOM

ciay4ae oTBET noiydaercsa B H.

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

mporu0a Mo Harpy3Koi onpenensercs c.126 /2/:

X =505d2 (23)

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

B0CNONL308AMBCSL MEMOOUKOU, NPeOCmABIenHOl HUdICe. Ecu X < /4,
Memoouky pacuéma cmompu /2/, c.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 MPOIOJILHONU CHJIBI OTHOCUTEIBHO OCH LWIHMHIpA W
mroka, M. puc. 102, c. 124/2/; BHMMaHWe: BCe BEIUYUHBI JOJKHBEI 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 CONPOTUBJICHUS IIITOKA.
3amnac NpOYHOCTH IITOKA:

,Tla 25)

n=—=" (26)
O
e O,- Ipeaes TeKy4eCcTH MaTepralla IToKa, BEIOMpaeTcs n3 Tabuuibl Sa, c.88
/1/ nmast yriaeponucThIX cTayned uiau w3 1adn. 8, ¢.90 /1/ ams nernpoBaHHBIX
cTajnei.
2.6 Br10op ruapaBanyeckoii annaparypsl

B nanHOM pasgene  HeoOXomuMO —OOOCHOBAaTh  BBIOOP — NPHMEHSEMOM
TH/IpoaNmaparypsl COITIacHO MPHUHIMIMAIBEHOW runpocxeme. [Ipu BeIOOpe ammapaTypsl
yuurbiBatorest Dy, pacueTHsiit 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 (i TOCT); 3) Quey, (1t Pyey); 4) Dy; 5) AP, — notepy niasnienms 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=32MlIIa; 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; Dy=116 mm; AP =0,25MITa; c.98 /3/.
4 TlpenoxpanutenbHeril 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 ¢ MadaAUYEK annapamypvl MAWUHbL (MEXAHUIMA).

2.7 Boi6op ¢puabTpos

B nanHom maparpade HeoOXomuMo — BBIOparth  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 UyBCTBHTENHHOrO 3ieMeHTa. CyIecTBYeT psii peKOMEHIAIMil o
BBIOOPY KJ1acca YMCTOTHI paboUei! KUKOCTH ISl OTACIBHBIX SJIEMEHTOB THAPOCHUCTEMBL.

Tabmma 2.7.1
Kiracch! 4icTOTHI Maca yisl pasiMyHbIX Y37I0B THAPOIPHUBOA
V31b1 ruAponpUBOIa Homunanbhas Knace yncrotsl no
TOYHOCTB (DHITBTPAIHHI 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
PperyaupoBaHHbIEC HA AaBJieHHE 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 ONpPEIENTh, KaKOM
KJIACC YMCTOTHI HEOOXOMMO HOZICPIKHBATh B IPOCKTHPYEMO# THPOCHUCTEME.

3areM Ha ocHoBe Tabmuibl 8.3 /3/ HeoOXoaMMO BBIOPaTh HOMHHAJIBHYIO
TOHKOCTb (DHJIBTPALU PAOOUEH JKUIKOCTH, KOTOpPAs 3aBUCHT paboyuero JABIICHHS, TAKHM
00pa30M MOXKHO BBIOPATh CIIOCOO YCTAHOBKU (PMIIBTPA M €r0 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 JIOCTATOUHO 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.

IIPUMEYAHUE: JlaBnenne P=0,25 MIla  CcOOTBETCTBYeT  JaBIICHHIO BO
BcachIBarolmx Maructpasix; P=0,63 MIla u P=1,6 MIla cooTBeTCTBYeT HaBIECHHIO 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 YUMTHIBAIOT 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.

BHyTpeHHMII nMaMeTp BCachIBalOUIMX, HANOPHBIX M CIMBHBIX
TpyOOIPOBOIOB OMpPEIEIIeTCs Mo Gopmyiie:

4
D, = 4Q M 27)
v
1€ UL - CKOpPOCTh MOTOKa pabouell >KUAKOCTH B HANOPHOM, CIMBHOH WK
BCACHIBAIOIICH MaTUCTPAIISIX.
JnameTtp BcachIBAIOIIETO 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,,] BBIOMpaeTcst u3 Tabm. 8.26 /3, ¢.308/ m1s 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 -

Hanophast maructpanb mHpoBepseTcs Ha IPOYHOCTh IPU TUAPABIMUECKOM
yaape, BO3HHUKAIONIMM IIPU TEPEKIIOYeHHH pactpenenurens, no ¢opmyne H.E.
KykoBckoro:

AP, =pv,-a (29)

rJie p — IIOTHOCTh pabouei KIKOCTH, Kr/M’,
L;; — CKOPOCTBb 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, TIPOBOJUTCS CPAaBHEHUE C [G,,] U [enaeTcs BBIBOJ O MPOYHOCTH
TpyOBL

2.9 Pacuyer norepb JaBJjieHHs1 B THApOCUCTEMeE
IIpu pacuere THAPOCHCTEM OMPEICISAIOTCS MOTEPH [ABJICHUS HAa BCEX
yd4acTkax TpyOOIpoOBO/ia - HATIOPHOM, CIIMBHOM M BCACHIBAIOIICM.
A) OmnpeneneHne NOTEPHU JaBICHUS B TUHUM 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 =ZXAPan. +A Py + APMu (31)
re LAPar - motepu AaBJeHUsl B annaparype, yCTAaHOBICHHOW HA JIMHUU
HATHETAHUS;
AP - MUHEHHBIE IOTEPU JABJICHHS B THHUU HATHETAHUS;
APMH - MECTHBIE OTEPH B IMHUU HATHETAHHS.
B) [Motepu naBieHus B TUHUH CIHBA:
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 mAaBiIeHHS B anmnapaType ONPEaesOTCs mo hopMyie:
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 IOTepH [aBJICHHS B MArUCTPAsAX ONPEINEIIOTCS 110
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, CIIMBHO MIIM BCACHIBAIOLICH MaruCTpassix.
Jl11s naMHUHApHOTO pexuMa: A = g (35)
€

(34)

68 0,25

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

rae A — abcooTHas EePOXOBATOCTh; A CTAIbHBIX 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  pacdeT  BBINOJHSAETCS C  LEJIbI0  YCTaHOBIEHHS
JCHCTBUTENBHBIX MapaMeTpOB THAPONPUBOAA M IHPOBEPKU COOTBETCTBHUSA
BbIOpaHHOTO 000pyI0BaHMs TPeOOBAHUAM, MTPENBSBIIEMBIM 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 pabodeit sKUIKOCTH:
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 1/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
IlomHast MOIIHOCTH THAPONPUBOJA PaBHA MOIIHOCTH, MOTPEOIIEMOit
HacocoM, KBT:

Mmlc (42)

n

M

00 | mun (43)

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

KkBm (45)
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[onesnast momHOCTh ruaponpuBona N,,, onpedensemcsa xkak cymma
oelicmeumesbHbIx BLIXOOHBIX — MOWHOCHeEl 2udpoosucamerneil TAHHOM
THIPOCHCTEMBI, KOTOPBIE OIPENENAIOTCS N0 WX JCUCTBUTEIBHBIM BBIXOIHBIM
mmapamMmeTpam, MOJIyICHHBIM B IPOBEPOYHOM pacueTe:

- JeHCTBUTENbHAS MOMHOCTh Ha MTOKE ruaponuanHgpa Ny,
kBT:

N —FU” 46
“ 1000 (46)

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

2.11 KIIJ ruaponpuBoxa

ITonnsrit KITJI npoekTupyemMoro ruiponpuBoa:

n.,=— (47)

O6bem FI/I,Z[p06aKa OmpeAcsICTCA B 3aBUCUMOCTH OT HPOU3BOAWUTCIIBHOCTHU
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 CMa3bIBaHMUSI.

4. OXPAHA TPYJA

Ora dYacTb TOSCHUTENHHOH 3amlWCKH JOJDKHA COAEP)KaTh OIMHCAHUE
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 COOTBETCTBHH C
}lel\/’ICTByIOH_H/IMI/I TOCYAapCTBEHHBIMU CTaHAApTaMH U UHCTPYKIUAMU 110 TCXHUKE
6e30macHOCTH.

PazpaboTka  mepompuATHHi 1O 3amMTe  OKPYXKAMOWMIEH  Cpeapl
OCYIIECTBIISIETCS C UCIIOJIb30BAHHEM OTEYECTBEHHOW M 3apyOekHOW MHGbOpMaIn
B ATOM 00JaCTH, AEHUCTBYIOIMUX TOCYIAPCTBEHHBIX CTAHAAPTOB IO KOJOTHH.
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3AK/IIOYEHUE

B zakmoWeHHMM TOPUBOAATCS KpPAaTKUE BBIBOABI MO  Pe3yiabTaTaM
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 MCTOYHUKOB JIOJDKHBI OBITH OTPayKCHBI
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 WH(GOPMAalHUU NPUBOAST B COOTBETCTBUH 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;

- ONHCaHWUs PUMEHSIEMOro B pab0Te HECTaHAAPTHOTO 000PY/IOBaHNS;

- pacneuatku ¢ OBM;

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

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

[punoxenns opopmisroT B coorBercTBun ¢ ['OCT.

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

IUIAKaThl, AEMOHCTPAaLMOHHbIE JHUCTHI, (oTorpaduu, rpadku U CpaBHUTEIbHBIC
Tabnumpl. [paduueckuil MaTepuan, MmpeqHa3HAYSHHBIM A JIEMOHCTpAIMK TIPH
myOnuyHO# 3ammre paboThl, HEOOXOIUMO pacroyiarath Ha Juctax ¢opmara Al.
PacnonoxxeHne nmcta MOXET OBITH MPHHATO KaK TOPH30HTANBHBIM, TaK U
BEePTUKAJIGHBIM. JIMCTBI OGOPMIITIOTCS paMKOW CTaHIAPTHBIX pa3MEpoB U
OCHOBHOH HaANHUCHIO cTaHAApTHOU (opmel. LBeT m300pakeHuil yepTexeil U cxem
- yepHeli Ha Oemom ¢QoHe. Ha pmeMOHCTpamMoOHHBIX JHCTaxX (TUIaKaTax)
JIOITyCKaeTCsl IPUMEHEHNE [IBETHBIX N300pakeH 1 HalIIHCeH.

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

Crneundukanuy K uyepTeskaM 3aIojHSAIOTCS ¢ COONII0AEHHEM TpeOOBaHMH
crangapra ECKJ]

28



4. OPOPMJIEHUE PACYETHO-TIOSICHATEJBLHOM 3ATIMCKA
U TPA®UYECKON YACTH

OdopmiteHre pacYETHO-TIOSICHUTENFHON 3alMCKA U TpadpuyecKoil yacTu
SIBIIIETCA OJHUM M3 BaXKHBIX JTAllOB BBIIOTHEHUS KypCOBOTO MPOEKTA, IOCKOJIBKY
OBIBAIOT JIOCaJHBIC CIydad, KOTJa HEIpaBWIbHOE WM HeOpexHoe odopmiieHHe
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 3AIUTBI KYPCOBBIX
ITPOEKTOB

3aluTy KypcoBOrO IpOEKTa MNpUHUMAET mnpenojasarens [IM.02
[IpoekTpoBaHue THAPABINYECKUX W ITHEBMAaTHYECKUX IPHUBOJOB m3menuii. Ha
3alTe MOTYT NPUCYTCTBOBaTh  IPEIOJABATENN  CMEXHBIX  JUCHUIUINH,
npejceaTeb HUKIOBOM KOMHUCCHH, MPEJICTABUTENN Y4eOHON YacTH W CTYIEHTHI
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:

- (GOopMyJIHPOBKa 3aJlaHUsl U UCXOAHBIX JaHHbBIX;

- KpaTKUH aHaIn3 TEXHOJIOTMYECKOTro IpolLecca;

- 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 BBICTYIUICHHS NPHUCYTCTBYIOIIME HA 3allUTeé MOTYT 3a7aBaTh
CTYIEHTY BOIIPOCHI, OTHOCAIIHNECS K TEME KyPCOBOTO MIPOEKTA.

6. OHEHKA KYPCOBOI'O ITPOEKTA

KypcoBoii mpoexT oneHUBaeTCs MO MATHOATUIEHOM CHCTEME.

OneHka onpenensiercs:

- MOJIHOTOW MaTepHana Mo TeME KypCOBOIO IMPOEKTa B COOTBETCTBUM C
3alaHUEM;

- TPaMOTHOCTBIO M KAUECTBOM BBITIOIHEHUSI YEPTEKEN;

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

- FPaMOTHOCTHIO U 000CHOBaHHOCTBIO 3aLIUTH KyPCOBOTO IIPOEKTA;

- YMEHHEM H3Jaratb CBOM MBICIM M BIAICTh HAYYHO-TEXHHUYECKOH
TEPMHUHOJIOTHEH 0 CIIEHaTbHOCTH;

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

CryaeHTaM, OJTyYUBIINM HEYAOBIETBOPUTEIbHYIO OLIEHKY MO 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.

