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MeTtonnueckue pexoMeHaauu pa3paboTaHbl B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC CIIO no cnenuansaoctu 21.02.18 «Oboraiienne moiae3HbiXx HCKOMAEMBIX).
[Ipu cocTaBieHNN MCTOIB30BaHbl «METOAUYCCKUE PEKOMCH IAINH TSI CTY/ICHTOB
0 BBIMTOJTHEHUIO KYPCOBOM PaOOTHI»

MeTtonudeckue pPeKOMEHIAIMU TpETHA3HAYCHBI I PYKOBOJMTENEH KypCOBOM
padorer mo IIM.Ol. «BemeHune TEXHOJOTHYECKHX IPOIECCOB 0OOTaIIeHUS
MOJIC3HBIX MCKOTIAEMBIX COTJIACHO 3aJaHHBIM I1apaMeTpam», a TakkKe s
CTYJICHTOB JAaHHOU CITCIINATBLHOCTH.

JlanHoe TmocoOMEe BKJIOYAaeT TpPEeOOBaHUS K CTPYKType, COICPKAHUIO W

0(OpMIIEHUIO KypCOBOM paboOThI (ITPOEKTA).

Pa3paboTuuk:

Cypkaena P.T. MIPETo/IaBaTelb CHell. TUCIUILIAH
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2. Bp10op TeMbl U dTanbl paboThl HaJ KypCOBOM paboTOM
3. CtpykTypa u coiepKaHHe KypCOBOH pabOTHI

4. Meroauka pacuera CXeMbl ApOoOIeHuUs



1. O0uIune MoJI0KEeHUA

KypcoBasi pabora mnpeaycMoTpeHa y4eOHBIM IUIAHOM, SIBJISIETCS BaXKHBIM
3TAallOM B YCBOEHHH OOydYaroluMuca H3ydaeMol aucuuiuivHbl. IIponecc ee
BBINIOJIHEHHS CIIOCOOCTBYET PA3BUTHUIO AHAIMTUYECKOTO MBIIUICHUS, YMEHUS
paboThl ¢ nHpoOpMaIer, y4eOHOM U HaydyHOU JUTEpaTypoM, BHIPAaOOTKE yMEHUMN
pelleHus: MPaKTHUECKUX 3a7a4 B Mpolecce MpoPecCHOHANbHON NeITeTbHOCTH.

Heasimu BBINIOJIHEHUS KypCcOBOW paOOThI IO JAHHOMY MOJIYIIO SIBJSIOTCS:
CUCTEMaTHU3alMsI U yIiayOJeHUuEe TEOPETUUECKUX 3HAHUN U MPAKTHUYECKUX YMEHUH,
IIOJIYYEHHBIX B XOJ€ 3aHITUN U CAMOCTOATEIIBHOW MOATOTOBKH; PA3BUTHE HABBIKOB
aHanu3a WHGOpPMAIMM, TEXHUYECKOW ITOKYyMEHTaluu;; (HOPMHUPOBAHHE HABBIKOB
oopMIICHUSI PE3YJbTATOB MPOBEACHHON paboThl MO BbIOpaHHOU Teme. llenu
JIOJDKHBI COOTBETCTBOBATH TPEOOBAHUSAM IO JIAHHOM AMCIUILUIMHE, OTPEeICHHBIX
paboueit mporpammoii u ®I'OC CIIO.

3ajayamMu KypcoBO# padoOThI SIBJISIIOTCSH:

o ymuyOJeHue U pacumpeHue odbema MNpo(PecCHOHATHLHO 3HAYMMBIX 3HAHUM,
YMEHHUM, MPAKTUYECKOTO OIbITA;

o (opMupoBaHHE YMEHHI U HABBIKOB CAMOCTOSTEJILHOW OpraHu3anuu y4eOHO-
HCCJIeI0BATENLCKON PabOTHI;

o OBJaZeHUE OOWMMU MU NPO(EeCCHOHATBHBIMM KOMIETEHUUSMH B IMpOLECCe
MOJATOTOBKM TEOPETUYECKON U MPAKTUUECKOMN YacTu paboThl (TPOEKTA);

e TIOJITOTOBKA K TOCYIAPCTBEHHOM UTOTOBOM aTTECTAIWH.



2. Bb100p TeMblI U 3Tanbl padoThl HAA KYPCOBOii padoToi

Tembl KypcOBBIX paboT (IIPOEKTOB) pa3padaThHIBAIOTCS IMPEINOIaBATEIISIMU
TexHUKyMa. Tema pabOThl MOXKET OBbITh MPEAJOKEHA CTYACHTOM IMPHU YCIOBHUU
000CHOBaHUS UM IIEJIECO00Pa3HOCTH €€ Pa3pabOTKH.

[TocrmenoBaTenbHOCTh BBHIMOJTHEHUS KYpPCOBOM pabOThI  BKIIIOYAET B ceOs
CIIEYIOIIIME ITATIBI:

— BBIOOp TEMBI;

— TIOJIyYCHHE 33aJJaHUs Ha KYPCOBYIO paboTy;

— pa3paboTKa Iu1aHa KypcoBOU paboTHI;

— COCTaBJICHHE COBMECTHO C PYKOBOAMTEIEM KalleHAapHOro Tpaduka u

OTIpe/IeTICHNE CPOKOB 3aBEPIECHUS OTACIBHBIX TAMOB;

— 1oa0O0p TEOPETUUECKOT0 ¥ MPAKTUYECKOT0 MaTepHraa;
— HW3YYEHME U CUCTeMaTHU3alus COOpaHHBIX MaTepUalOB;
— BBINOJIHEHUE rpaUueCcKOi YaCTH KypCOBOMl pabOThI;
— odopMIIeHHE KYpCOBOU pabOTHI;

— OpraHM3alys 3alluThl KypcOBON paOOTHI.



3. CTpyKTYypa U cojiep:KaHNe KYpcoBOM padoThI

TUTYJIBHBIN JIUCT
Conepxanue
Beenenue
OcHoOBHas 4acTh
DKOHOMUYECKAS YacTh (TPU HAJTUYHH )
I'paduyeckas vacTh (IpU HATHMYHH )
3aKIrouYeHHe
Jluteparypa
[Ipunoxenue
TuTyabHbI JHCT J0JDKEH OBITh BBIOJHEH MO (QopMe, NPUBEICHHOW B
nosioxkeHuu «OdopmieHue nucbMeHHbIX padot Oununana UI'CT»
Coaep:xaHue BKJIIOYAET Ha3BaHHME BCEX pa3JieloB KypCOBOM paboThl (IpoeKTa) ¢
YKa3aHHEM CTPaHMIIbI, C KOTOPOM paszaen HaumHaercs. HazBaHus B colepKaHUU U
TEKCTE JOJDKHBI TOYHO COBIIA/IaTh, HA3BaHUS IJIaB M IIYHKTOB II€YATAKOTCA C
Pa3HBIMHU OTCTYIIAMH.
BBenenue KypcoBoii padOThI JOHKHO COIEPHKATh:
e AKTyalbHOCTH  TEMbI, KOTOpas  3aKjlo4yaeTcsi B  00OOCHOBaHUU
HEO0OXOAMMOCTH JAHHOU pabOTHI.
o @opMyJUPOBKY II€IM W OCHOBHBIX 3a/lady, a TakXKe CBEJAEHUS 00 ux
pELIEHUMN.
e Kparkyro XxapakTepucTUKy IpeIMETHON 00acTH.
eab — 5TO T€ MPAKTUYECKUE PE3YIIbTAThI, KOTOPHIE TOJKHBI OBITh TJOCTUTHYTHI B
UTOTE HamMCcaHUsi KypcoBoil pabothl. Llens GopmynupyeTcss B CylecTBUTEIbHON
dbopwme.
3agaum npeacTaBisioT coO0M Bce MOCIEN0BATENbHbIEC ATAbl HAMCAHUS JTaHHOU
KypPCOBOM pabOTHI.
B 3aki0ueHMH HYXXKHO MHUCATh KaK MOXKHO OOJbIIIE COOCTBEHHBIX BBIBOJIOB IO

M3YYEHHOW TeMe M YEeTKO OTBeYaTh Ha IOCTaBJICHHBIC BOIMpPOCHI B pabore. Bce



BBIBOJIbI YBS3BIBAIOTCS C IIEJIBIO M 33/1a4aMU, HAITMCAHHBIMHU BO BBEACHUU PAOOTHI.
OObeM 3akitOueHUs] JIOJDKEH OBITh paBeH 00bEeMYy BBEACHUS WIM OBITh YYTh
Oosble.

B rpajguueckoii yacTH TMOSICHUTENHHOM 3alMHUCKH JOJHKHA OBITH MpEICTaBIICHA

TEXHOJIOTUYECKAsl CXEMa UJIU cxema (4epTex) o00pyaoBaHuUs



3. MeToauka pacuera cxemsl Apodaenus [1],[2],[4],[6]

3.1. O6ocHOBaHuUe U BHIOOP cXeMbl AP00JIEHUS PYIbI

CylecTBYIOT CIEAYIOIINE CXEMBI IPOOIEHHUS:

A - omepanuu NpeABAPUTEIBHOTO TPOXOUYEHHUsS, APOOJCHHS U TOBEPOUYHOTO
I'POXOYEHUS;

b - onepanmu npenBapuTENIbHOTO TPOXOUEHUS U IPOOIICHNUS;

B - onepauun 1po0iaeHus ¥ TOBEPOYHOTO IPOXOYECHHS;

I - oneparus gpobiieHus.
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Pucynok 3.1.1. — PazHoBuaHOCTH cXeM IpoOiieHus

B cxemax npoGnenns A MOXHO COBMEIIATh OTIEPAIMH MPEABAPUTEIBHOTO U
MMOBEPOYHOT0 TPOXOYECHHS.
Yucino craguii  npoOJeHUsT ONpeaenseTcs HaYaJlbHOW M KOHEYHOU

KPYIMHOCTBIO JIpoOMMOro Martepuana. B 3aBucuMocT OT OOmIeH CTeneHu



IpoOsieHusT M TNPOU3BOAUTEIBHOCTH (HaOpUKU MPUHUMAETCA IBYX-, TpeX- U

YeThIpexXcTaJuajgbHble CcXeMbl apobOsieHus. Cxema apoOJjeHHs] BBIOMpPAETCSA IO

tabnuie 3.1.1. Vcxonubie naHHble 171 BeIOOpa cxeMbl B Tabnuie 3.1.3. Bwidop

BapuaHTa 1o tabmure 3.1.2.

Taomuna 3.1.1

OCHOBHBIC BapUaHTBI CXEM JIPOOJICHHS B 3aBUCUMOCTH OT CTETICHH apodieHus (S),

KpymHOCTH Jpooumoro (D) u qpobireHoro npoykra (d)

HaunGonbias KpymHOCTh HCXOAHOU PY/IbI

O0o03HaueHust OO01as cTeneun (D), mm
CXEMBI TPOOTEHUS, Sog, 1200 ‘ 600 300
KpynHocTh KOHEUHOTO IpoIyKTa (d), MM
bb 12-20 55-60 50-55 45-50
BA 20-30 40-45 35-40 30-35
bbb 30-55 25-30 20-25 15-20
BBA 55-200 13-15 10-13 6-10

3.2. lanHble 1JI51 pacyeTa cxeMbl Ap00JIeHust

Q, TBIC. T/TOJ — IPOU3BOAUTEIBHOCTh (HAOPUKY;

D, MM — HaubombIIast KPYMMTHOCTD UCXOJTHOM PYIbI;

d, MM — KpyITHOCTB IpOOJICHOTO TIPOAYKTA;

E, % — apdekTuBHOCTh TPOXOUCHHUS.

HaceimHoii Bec pyasl npuHuMaetcs — 1,8 1/m3;

KonuuectBo nHelr pabotsl padpuku B roa — 330 qHel;

UucToe BpeMs paboTHI 11eXa B CyTKU — 15 4acos.

Jlnst IpuOAMKEHHOTO pacueTa CXeMbl JPOOJIEHUSI MOKHO MOJIb30BAThCS TUIIOBBIMU

XapaKTEPUCTHUKAMU KPYMHOCTU (MPUIIOKEHUE). XapaKTepUCTUKa KPYHMHOCTU

HUCXOJHOU  PYJIbI

IIPSMOJIMHEUHOM.

Inmpun OTCYTCTBHUM IIPAKTHYCCKHUX JAHHBIX IIPUHHUMACTCA



Tadmuna 3.1.2.
Br16op BapraHTa 1Mo ABYM MOCIEAHUM HH(paM B 3a4ETHON KHUKKE

[Mocneansist nudpa B 3a4€THON KHUKKE
Bapuant
0 1 2 3 4 5 6 7 8 9
0 1 11 21 1 8 4 9 13 16 18
£ 1 11 2 12 22 2 9 5 10 14 17
&
a; 2 21 12 3 13 23 3 10 6 11 15
[a~]
- 3 1 22 13 4 14 24 4 19 7 12
[ar]
% E 4 8 2 23 14 5 15 25 5 20 8
Sl 5 4 9 3 24 15 6 16 1 6 21
RO
& 6 9 5 10 4 25 16 7 17 2 7
=
‘é 7 13 10 6 19 5 1 17 8 18 3
g 8 16 14 11 7 20 6 2 18 9 19
9 18 17 15 12 8 21 7 3 19 10
Tabmuma 3.1.3
3aI[aHI/Ie JUIL pacqua 10 BapI/IaHTaM
Q, THIC. E, %
Bapuant Vrox D, MM d, Mmm I crams 2 cram Pyna dabpuxa
1 1000 1200 13 60 75 M. dnoranmonHasn
2 1100 600 10 61 76 M. dnoranmonHas
3 1200 300 6 62 77 Cpen. drrorarnoHHast
4 1300 1200 15 63 78 Cpen. ['paBuTanonHas
5 1400 600 13 64 79 Trep. I'paBuTanmonHas
6 1500 300 10 65 80 Teep. I'paBuTanonHas
7 1600 1200 25 66 81 M. [Ipoune
8 1700 600 20 67 82 M. drrorarnoHHast
9 1800 300 10 68 83 Cpen. drnoranroHHas
10 1900 1200 30 69 84 Cpen. dnorannonHas
11 2000 600 25 70 85 Teep. I'paBuTanmonHas
12 2100 300 15 60 86 Teep. I'paBuTanmonHas
13 2200 1200 40 61 74 M. ['paBuTanonHas
14 2300 600 25 62 75 M. [Tpoune
15 2400 300 15 63 76 Cpen. dnorannoHHas
16 2500 1200 45 64 77 Cpen. dnoranuonHas
17 2600 600 35 65 78 Teepn. | daorarmoHHas
18 2700 300 20 66 79 Teepa. | I'paBuTanmonHast
19 2800 1200 45 67 80 M. ['paBuTanonHas
20 2900 600 35 68 81 Mr. I'paBuTanmonHas
21 3000 300 30 69 82 Cpen. [Tpoune
22 3100 1200 55 70 83 Cpen. droTaroHHas
23 3200 600 40 60 84 Teep. drrorarnoHHas
24 3300 300 35 61 85 Trepa. dnoranmoHHas
25 3400 1200 55 62 86 Mr. I'paBuTanmonHas




3.3. [Ipumep pacuera cxembl APOOIeHUS

Ha pucynke 3.3.1. mokazana cxema bBBA, r/e Bce MNpPOAYKTH HYMEPYIOTCS

apabckumu 1udpamu, a oneparuun puMckumu rudpamu[1],[2],[4],[6]

1
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Pucynok 3.3.1. - K pacuery cxems! npo6ienus bBA

JlaHHBIE 1151 pacyeTa CXEMBbI:

— IPOU3BOIUTENLHOCTH o0oratutenbHoi Gadpuxu — 1300 ThIC.T/TOI;

— KajeHapHoe BpemMs — 330 guei;

— pyJAa OTHOCUTCS K KATETOPUHU TBEPABIX PY;

— MaKCHUMaJIbHasi KPYIMHOCTb UcxoAHOU pyasl D=500 mwm;

— MaKCHUMaJIbHasi KPYMHOCTh ApoOsieHoro mpoaykra d=10 mMm;

— 3 PEKTHBHOCTH TPOXOUCHHUS:



a) uist iepBoit ctagauu rpoxodenust E=70%;

0) st BTOpO#t 1 TpeTheit ctaanu B =85%);

— HaCBHITTHOM Bec pyasl 1,8 1/m3;

— 4ucToe BpeMs paboThI Liexa B CyTKH - 15 4acos.

CxeMa apo0IieHHs] paCCYUTHIBACTCS B CIEAYIOLIEM MOPSIJIKE:

1. Onpenensiercsi cyTouyHass M YacoBasi MPOU3BOAUTEIBHOCTh OOOpPYAOBAHMS IO
dbopmymnam:

Qc = Qr/ Thas 11000 (3.3.1)
Q.=k-Q./t; (3.3.2)
rae Q. — rogoBast MPOU3BOAUTEIHHOCTH, THIC.T/4;

Q. — CyTOYHas MPOU3BOIUTENIBHOCTD 1I€Xa, T/C;

Q. — 9acoBasi MPOU3BOIUTEIHLHOCTD, T/4;

K — monpaBouHbIl KOA(QOUIMEHT, YYUTHIBAIOIINI HEPAaBHOMEPHOCTH CBOWCTB
CBhIpbS, BIMAIOIIMNA Ha MPOU3BOJUTEIBHOCT OOOPYJOBaHMUS JIAHHOTO Li€Xa.
[Tpunumaercs nns pyansix gadbpuxk K=1.1, nus yrieoboraTutenbHbIX (IIPOYUX) —
1.15;

t — uncroe Bpems paboThI Liexa B CyTkH (15 dacoB);

Tpas — Bpems paboTsl 000pyn0BaHus Tpue= Tian—Trnep;

Threp — BpEMsI IEPEPBIBOB HA PEMOHT 000pynoBanus (24 —35 nHeli/ron);
Tyan— KaJIEHIapHOE Bpems (365 nHeil);

Tpas = 365 — 35 = 330 nuei;

Q. =1300/330-1000 =3939,39 1/c;

Q, =11-3939,39/15=288,9 1/u.

2. OnpenensieTcst o01ast CTeneHb APOOJICHUS S6,, O HOpMyIIE:

So6m: Dmax/dmax; (333)

rie  Dmax — MakcumanbHas KpYMHOCTh UCXOJTHOM PYJIbI, MM;

dmax — MaKCUMaJIbHAsI KPYITHOCTh IPOOJICHOW PYJIbI, MM.
S, =500/10=50.

3. YcraHaBiauBaeTCs CTEIICHD I[pO6J'ICHI/I$I Ha OTACIIbHBIX CTadWAX:



Seom =SS, +S;. (3.34))
Crenenb qpoOaeHUs B KaXKI0M CTauU BBIOUPAETCSA UCXOMS U3 CIETYIOIETro:
— APOOWIIKK KPYITHOTO IPOOICHUS TIO3BOJISIFOT TOJYYHTh 10 5;
— APOOUIIKY JUIsl CPEAHEro IpoOJIeHUs Mpu paboTe 6€3 MOBEPOUYHOIO TPOXOUYCHUS —
1o 6;
— T€ e JPOOUIIKU MpU padOTEe B 3aMKHYTOM ITHKJIE C TOBEPOYHBIM TPOXOUYCHUEM —
1o 10;
— APOOWMIIKK MEJIKOTO IPOOJIeHHUS TTPU paboTe 0€3 MOBEPOYHOTO TPOXOUCHUS — 10 3;
— T€ K€ IPOOUIIKU MTPpHU paboTe B 3aMKHYTOM ITUKJIIE — 10 5.
TakuM 00pa3oM IMOBEPOYHOE TPOXOUCHHE B JIOOOW CTaAMM JA€T MOBBIIICHUE
CTEeIeHU JIpoOJIeHUs TIOYUTH B JIBa pasa.

[Tosromy Ui mepBoil cTaguu mpuHUMaeMm S;=3, i1 BTOPOH cTaguu ApOOJICHUS
S,=3,33 u m1s TpeTheii cragun Sy =50/(3-3,33) =5
4. Omnpenenserca yCIOBHas MaKCUMajbHasi KPYHNHOCTh APOOJIEHBIX HPOIYKTOB

nocJje oTaenbHbIX ctaguit Apooaenus (Ds, Dy, D1;) o dopmynam:

Jlns epsoii craguu apodnenus D, =D, /S;; (3.3.5))
Jlns BTopoii craguu apobaeaus Dy =D, /(S;-S,); (3.3.6.)
Jlns Tpetheii ctaguu apodnenus D, =D, /(S;-S,-S;); (3.3.7))

rne  D; — makcumanbHass KpyITHOCTh MCXOIHOU PY/IbI;
Ds, Dg, D13 — MakcumanbHasi KpYIMHOCTh PyAbl TIOCNIE€ TIEPBOM, BTOPON M TpEThEH
CTaJUH IPOOJICHUSI COOTBETCTBEHHO, MM;

S1, Sy, S3 - crenenu ApoOICHMS IEPBOM, BTOPOH M TPEThEH CTaTUH.
D, =500/3~167 wmwm;

D, =500/(3-3,33) 50 mm;

D,, =500/(3-3,33-5) 10 mm.

5. [MoacuuTteIBaeTCs ISl KQXKAOW CTaAWH JPOOJICHUS MIUPUHY Pa3TPy309HON MIeNN

JIPOOHUIKH TI0 hopMyIIE:

i-D/z, (3338)



rae  Z, — OTHOCUTEIbHAs KPYHMHOCTb OPOOJIEHBIX MPOAYKTOB, ONPENENAeTCs IO
tabnuie 3;

D — naubGonpiuii pazmep Kycka pysl mocie ApoOeHus, MM.

Tabauma 3.3.3.
3HaueHUs OTHOCUTEIBHON KPYITHOCTHU JIPOOJIEHBIX IPOAYKTOB Zj
Kateropus Kpynmroe Cpennee Mernkoe
TBEPJIOCTU Aipobuenue, ApobieHwue, npobeHue,
PAOCTHPYA | 10100 ww 10 25 M 10 6 wv
Msrkue 1,3 15 2.0
Cpenueit 14 20 25
TBEPAOCTH
TBepabie 1,7 25 28

Jns xaxaolt craauu JpoOJIEHHS PACCUMTHIBACTCS IIMPUHA Pa3TPy304HOTO

OTBEPCTHUS 1:

W=Ds/Z,=167/1.7 =98 mm;

Iw=Dg/ Z,=50/2.5=20 mm;

ivi=Du/Z,=10/2.8~=3,6 mm.

6. [TogcunThIBaeTCS MIKMPUHA 3arpy304HON 1eNu Apoouiiku B, MM o popmyie:
B=1,15-D, (3.3.9)

rae D — makcumanbHbll pa3Mep Kycka pyibl epes ApoOJIeHHeM, MM

st mepBoit craguu apodnenust — By = 1,15 - 500 = 575 mm.

s BTOpoit craauu apooneHus — By = 1,15 - 167 =192 mm.

Hns Tpethelt cranuu apodnenust — By = 1,15 - 50 = 58 mm.

7. BpiOuparoTcsi pasMepbl OTBEPCTUN TPOXOTOB I TEPBOM, BTOPOW U TpeThen

CTaJUH IPOOIICHUSI.

B oneparnusix npeaBapuTebHOTO TPOXOUEHUS pa3Mepbl OTBEPCTUM CUTa IPOXOTOB

«a» mpuHUMarT B mpeaenax | < a < D (rme D — ycrioBHas MakcHMallbHas

KPYIHOCTb JIpOOJIEHOT0 NPOAYKTA, MOCTYMAOIIEr0 Ha TPOXOT).

B omnepamusx MOBEpOYHOTO TPOXOUYEHUS] W COBMEIIEHHBIX  OMNEpaIusix

MPEIBAPUTEILHOTO M TOBEPOYHOIO TPOXOUEHHUS pPa3MeEpbl OTBEPCTUM CHUTa



OPUHUMAIOT HEMHOTO MEHBIIMMU WJIA PaBHBIMU YCIOBHOU
KPYIHOCTH IPOOJIEHOTO MPOAYKTa.
JIi1st paccUnTHIBAEMOM CXEMbI IPUHUMAEM:

— B OIICpalusiaxX NpEABAPUTCIIBHOI'O I'POXOYCHUS:

ih<a<Ds v < au < Dy
98 < a, <167 20 <q); <50
a;= 133 Mmm a;=35mm
— B OIEpaIMIX TOBEPOYHOTO IPOXOUCHUS:
lvi<ay <Dy
3,6 <ay<10
an = 10 mm.

8. OHpGI[CJBIIOTCH HpH6JII/I}K€HHBI€ 3HAYCHUA BCCOB IIPOAYKTOB

a) IS IIEPBOM CTa MM APOOICHUS

[IpenBapuTenbHOE TPOXOYEHHE
')
3

Q> JHpob6nenwue |

Q4

MaKCUMaJILHOU

Pucynok 3.3.2 - Cxema | ctaguu apoOGiaeHus

Bec amxHero npoaykra Q, ompenensercs mo ¢popmylie:

Q2 =Qi-v1-Ey,

(3.3.10.)

A€ Y 1 — BBIXOJ MOAPEUIETHOIO NPOAYKTa WIM KOJWYECTBO MPOAYKTA,

MPOIIEIIET0 YePE3 CUTO TPOXOoTa (OMpenessieTcsl Mo XapaKTepUCTHKE KPYIMHOCTH

HCXOJHOTO MPOYyKTa), %;

E; — a¢ddexTuBHOCTE TpOXOUCHUS, Y0.



Pazmep 3epHa, MPOXOIAIIETO0 4Yepe3 CUTO TPOXOTa, PABEH OTBEPCTHUIO B CHTE,

IIOATOMY JUIsl TPOXOYEHHUsI B NEPBOM CTAAMM NPUHHMAEM pasMEp 3€pHA PaBHBIM

133 mMm. Ilo xapakTepucTUKe KpPYIHOCTH (MPUIIOKEHUE) HAXOJUM  BBIXO/I,

COOTBETCTBYIOIIMI pa3mepy 3epHa, paBHomy 133 mm. On Oyner paBeH 75 % wumm

0,75 y.e.
Q,=288,9-0,75-0,7=151,7 1/u.
Omnpenensiercs Bec BepxHero mpoaykra Qz (Q4) W3 COOTHOIICHHS:
Q3=Qs=Q1-Qy
Q3;=0Q,=288,9-151,7=137,2 1/4;
Qs = Q1 =288,9 1/u.

0) Ju1st BTOPOMl cTaiuu JpoOIeHHs

Qs
[IpenBapurenpHOE
IPOXOYCHHUE
N
7
Qs nenue ||
Qs

Pucynok 3.3.3 — Cxewma |l cragum npobienus

Omnpenensercsa Bec HIKHETO nMpoaykra Qg, o popMyiie:

Qs= Qs v2 Ey;

Jns 3epHa pasmepom B 35 MM BbIXOJ cOOTBETCTBYET 93 % nnum 0,93 y.e.

Qs=288,9-0,93 - 0,85 =228,4 1/9
Omnpenensiercs Bec npoaykra Q7 (Qg), mo Gpopmyite
Q7= Qs= Qs — Qe;
Q;=0Qg=288,9 —228,4 = 60,5 1/4;
Qo= Q1 =Q5=288,9 1/u.

(3.3.11)

(3.3.12)

(3.3.13)



B) JUIS TPEThEH CTaANH IPOOTICHUS
Qo |
| Qu

[IpeaBapurenbHoe u
MOBEPOYHOE TPOXOUYCHHE

&)
12

Qu Hpoo6nenue |11

v Ql

Pucynok 3.3.4.- Cxema Il craguu npo6neHus

Jns 3epHa pazmepoMm B 10 MM BBIXOA NMOAPEMIETHOrO MPOAYKTAa COOTBETCTBYET 98
% wim 0,98 y.e.

Bec noapemeTHoro npogykTa MOKeT ObITh OIPEAEIICH M0 opMyIie

Q11 = Qo v3 " Ez; (3.3.14.)
Bripazus Qg uepe3 Qq1, MOTyUUM:
Q10 = Qui/ (y3 - Ev); (3.3.15)

Jlns1 paccunThIBAEMOM CXEMBI
Q11 = Qg =288,9 1/u;
Q10=288,9 /(0,98 - 0,85) = 346.8;
Omnpenensiercs Bec mpoaykToB Q1o (Q13) /4 mo hopmyie:
Q12= Q13= Q10— Qu; (3.3.16.)
Q12 =Q13 = 346,8 — 288,9 = 57,9 /4.
I') pPaCCUMTHIBAECTCS 00ObEMHAs! TPOU3BOAUTEIBLHOCTH APOOUIIOK TTO (popMyIIe:
®,=Qn/ 4, (3.3.17.)
rie 0, — HaCBIITHOM BEC PYIbI, T/M>.
Jlns mepBoii cramun O3 = Q3 /1,8 =137,2/1,8=76,2 M/
st BTOpoOit cramnu ©; = Q;/ 1,8 =60,5/ 1,8 = 33,6 M°/u;
Jlotst TpeTheit cragmn O, = Qo / 1,8 =57,9/1,8 =322 M/u.



TpebGoBaHusI, KOTOPHIM JTOHKHBI YIOBIETBOPSITH TPOOUIIKH, COTIACHO PE3yIbTaTaM
MPEIBAPUTEITLHOTO pacueTa CXeMbl IPOOICHMS, CBOJIUM B TaOHITy 4.
Tadomuma3.3.4

TpeboBanust k 1poOUIKe

MokasaTen | Craguu I[pI(I)6JIeHI/I}I —
KpynHocTh Kycka, MM 500 167 50
Pa3smep 3arpy3ouHoii menu, MM 575 192 58
[[InprHa pa3rpy304HON MIETH, MM 98 20 3,6
Tpebyemast IpOU3BOIUTEIBHOCTD, T/4 137,2 60,5 57,9
OOBeMHast TPOU3BOAUTEILHOCTD, M>/4 76,2 33,6 32,2

Pe3ynpTaThl pacyeTa KOJIMYECTBEHHON CXEMBI CBOIUTCS B Tadimiry 3.3. 5.

Tab6mauma 3.3.5

Pe3ynbTaThl pacuera KOJIMYECTBEHHON CXEMBbI APOOJICHUS

No HaumeHnoBanue onepanuu u 00603- [TpounsBoau- Brixox, %
IPOJIYKTA HA4YEHHUE| TEIBLHOCTD, T/4
| [IpeaBapHuTEILHOE TPOXOUYCHHUE
[ToctymaeT: ucxoiHas pyaa Q: 288.,9 100,0
Bceero: 288.9 100,0
Breixonmur:
MOAPEIICTHBIA MPOAYKT Q> 151,7 52,5
HaJPEIIECTHBIN NPOAYKT Qs 137,2 47,5
Bceero: 288.9 100,0
Il | dpobnenue 1 cragus
[Tocrymaer:
HaJIpEIICTHBIN TPOAYKT Q3 137,2 475
Bcero: 137,2 475
Breixoaur:
BeixoauT: ApoOIeHBIN IPOTYKT Q4 137,2 475
Bcero 137,2 47,5




[IpenBapuTesIbHOE TPOXOYEHUE
[Toctymaer:

MOAPEIICTHBIA MPOIYKT Q> 151,7 52,5

JpOOJICHBIN TTPOTYKT Q4 137,2 475

Bcero: 288,9 100,0

Brixoaur:

MOIPEIIETHBIA MPOTYKT Qs 2284 88,5

HAJPEIICTHBIN MPOAYKT Q- 60,5 11,5

Bceero: 288,9 100,0
IV | OpoOienune 2 craaus

[Toctymaer:

HaJIPEIICTHBIN MPOTYKT Q- 33,0 11,5

Bcero: 33,0 11,5

Breixomur:

JPOOIICHBIN TPOTYKT Qs 33,0 11,5

Bceero: 33,0 11,5
V | IlpeaBapuTeabHOE M ITOBEPOYHOC

ITPOXOYEHUE

[Toctymaer:

MOJIPEIICTHBIN TPOTYKT Qs 255,9 88,5

JTpOOJICHBIN TTPOTYKT Qs 33 11,5

JIPOOJICHBIN TPOTYKT Q13 38,1 13,2

Bcero: 327 113,2

Breixoaur:

MOJIPEIIECTHBIN TPOTYKT Qu 288,9 100,0

HaJPCIICTHRIN MPOIYKT Q12 38,1 13,2

Bcero: 327,0 113,2
VI | Apobnenue 3 cramgus

[Toctynaer:

HaJPCIICTHRIN MPOIYKT Q12 38,1 13,2

Bcero: 38,1 13,2

Breixoaur:

JTpOOJICHBIN TTPOTYKT Q13 38,1 13,2

Bcero: 38,1 13,2




4. Oopaszen opopmMieHHsI TUTYJbHOIO JIUCTA
dunuan rocyaapCTBCHHOI'O 6IO,H}KGTHOFO HpO(i)QCCI/IOHaJ]I)HOFO
oOpa3oBaTensHOTO yupexkaenus PecyOnmkn Xakacus

«HepHOTOpPCKHUM TOPHO-CTPOUTEIBHBIA TEXHUKYM)

M.0_
MAK .
BAPUAHT:

KYPCOBAA PAGOTA

Tema:

BrInosHUIT: CTYAEHT TpyIIIbI
©.1.0.

[IpoBepui: mpenoaaBaresb
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