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1. TPEBOBAHUS K KOHTPOJIbHOM PABOTE

HcxomupiMA  JAaHHBIMU JJIE  BBITIOJIHEHUSI KOHTPOJIBHOM pabOThl MOTYT
CIIy’)KUTh HOPMaTHUBHBIC TIPABOBHIC aKThl, YICOHUKH U Y4eOHBIC MOCOOUS, JIEKIIUH,
cBefieHus U3 cetu MHTepHeT u ap.

3aBepIieHHass KOHTpOJbHas paboTa, opopmisieTcs JOHKHBIM 00pa3oM, H
OTIpAaBISIETCA JUIS OKOHYATEIbHOM TMPOBEPKHM HA  AJICKTPOHHYIO  IOYTY
IPEToaaBaTelio.

Cpok cnaun KOHTpoJbHOM padoTsl - 25.01.2020 r.

BapuanTel 3amaHuii BBIJACT TIPENOAaBaTeh WHAMBUAYAIBHO KaKIOMY
cTyeHTy cornacHo [Ipunoxenuro 1 (tadm. 1).

['oToByto paboTy coxpaHuTh B (paiin miu choTtorpadupoBath U BhICIATh HA

AIIEKTPOHHBIN ajapec mpenoaasarens sema_luda@mail.ru

2. CTPYKTYPA U COJAEPXKAHUE KOHTPOJIbHOM PABOThHI

CtpykTypa KOHTPOJBHOM pabOThl COJEPKHUT ClEaylolue o0s3aTeIbHbIC
AJIEMEHTHI:

* TUTYJIbHBIU JIUCT;

* OCHOBHAs 4acCTh;

* CIIUCOK HCIIOJIb3YEMOU JIMTEPATYPHI;

TUTYNBHBIN JTUCT SBJISIETCS TEPBOM CTpaHUIIEH KOHTPOJIBHOW pPabOThI U
oopmisiercs o ycraHoBiieHHON Gopme (IIpunoxenue 2). TUTYIbHBINA JUCT HE
HyMepyeTcsl.

B ocHoOBHOW yacTh medaTaeTrcsi BONPOC MOJHOCTHIO M OTBET HA HETO IO
CBOEMY BapUAHTY.

Coucok  HWCHOJIB3yEMOM  JIUTEpPaTypbl  BKIIOYAET  H3YYCHHYHO U
UCITIOJIb30BAaHHYIO B KOHTPOJILHOM paboTe IuTEpaTypy.

3. TPEBOBAHUS K O®OPMJIEHUIO KOHTPOJIbHOM PABOTHI

KontponbHast pabota MoxkeT ObITh oOdopmiIeHa PYKONHMCHBIM WM
MalIMHOMKUCHBIM CITOCOOOM B BHUJE TEKCTA, MOATOTOBJICHHOIO Ha MEPCOHAIBHOM
KOMITBIOTEPE € MMOMOILBIO TEKCTOBOTO PEIAKTOPA.

Od¢opmiieHne KOHTPOJIBLHOH PadoTHI NP MOMOIIN KOMIIbIOTEPA

TexkcT Ha nHMcTe AOMKEH HMMETh KHIDKHYIO OPHEHTALHI0, albOOMHas
OpUEHTAlMs JIONMYCKAeTCs TOJIbKO JJIA TaOJUI] U cXeM IpuiiokeHuil. OCHOBHOM
1BET WIPUPTA - YEPHBIH.

ITapamerpsl cTpaHULbI

JleBoe mone — 3 cm.


mailto:sema_luda@mail.ru

Bepxnee none — 2 cm.

[IpaBoe none — 1,5 cm.

Hwxuee nose — 2 cm.

®dopmatmpudTa

Ipudt — Times New Roman.

Pasmep mpudra — 14 nt.

®opmart ad3ana

BripaBHUBaHME — 110 HIUPUHE.

Otctyn cieBa — 0 cM.

Otctyn ciipaBa — 0 cwm.

Otctyn niepBoi cTpoku — 1,25 cM (IIATh 3HAKOB).

MexcTpouHslii uHTEpBai — 1,5.

WuTtepBan nepen u nociie Kaxaoro adzauna — 0 or.

Crpanuilsl HyMepyroTcs apaOckumu mudpaMmu ¢ COOJIOJCHUEM CKBO3HOM
HyMepallui M0 BCeMy TEKCTYy (HyMmepalusi CTpaHul] - aBToMaruueckas). Homep
CTpaHUIIBI TPOCTABISETCA B IEHTPE HWKHEH YacTh JucTta 0e3 Touku. B olrryro
HyMEpAalWIO BKIKOYAIOT TUTYJIbHBIN JIUCT.

Od¢opmiieHrEe KOHTPOJBLHON PadoThl PYyKONMCHBIM CIIOCO00M

- paboTy BBINOJHUTH Ha JucTax ¢opmata A4 WM HA TETPAJHBIX JIUCTKAX
Pa300pUYUBBIM MTOYEPKOM YEPE3 CTPOKY;

- Ha [IepBOM CTPaHHUIIE YKa3aTh HOMEP BAPUAHTA;

- 3aIMcaTh HOMEP BOIIPOCA U €ro COAEPHKAHUE MOJTHOCTHIO;

- B KOHIIE pa0OThI yKa3aTh CIHCOK HUCIOIb30BAHHON JTUTEPATYPHI, TOCTABUTH
JaTy ¥ TOAMNUCH.

4. TEOPETUYECKOE 3AJAHUE

Bapuanr 1
1. TlpupoaHbie KOIEKTOPHI HEDTH U Ta3a
2. IlnactoBoe maBieHHE U TEMIEpaTypa.
3. MexaHu3mbl BbITeCHEHUS He(pTH U3 T1acTa

Bapuanr 2
1. ITopucTocTh TOPHBIX TOPOSI.
2. Ot16o0p npoO maacToBoit HEPTH
3. Tlonsatue cucreMbl 1 00BEKTa pa3pabOTKH

Bapuanr 3
1. TIpoHuiiaeMmocTh TOPHBIX HOPO/T
2. YCTaHOBKH JJIsl HCCJIEIOBaHUS MPOO MJIaCTOBOM HEPTH.
3. Brigenenue skcruryaTalliOHHBIX 00BEKTOB



Bapuanr 4
1. Hedts, ee xuMuueckuii cocTan.
2. MonekynspHO-TIOBEPXHOCTHBIE ~ CBOICTBAa CUCTEMBI  «HE(Th-ra3-BoJa-
opoJ1a»
3. CucreMbl OTHOBPEMEHHON U MOCIEI0BATENbHOM pa3paboTKT 0OHEKTOB

Bapuanrt 5
1. ITmoTHOCTH HEPTH U CITOCOOBI €€ U3MEPEHUS.
2. Buapl TuApOAMHAMUYECKOTO HECOBEPIIICHCTBA CKBAKHUH.
3. CucrteMbl pa3pabOTKH MECTOPOKICHHMI

Bapuanr 6
1. BszkocTh HeTH U CIOCOOBI €e U3MEPEHUS.
2. HedTe- 1 BOJOHACHIIIEHHOCTH KOJIJIEKTOPOB.
3. Tloxazarenu pa3paboOTKH MECTOPOKACHUN

Bapuaunr 7

1. JlaBieHue HACBILIEHUS U Ta30BBIA PakTop.
2. IlnacroBas sHEpPrus U CUJIbI, IEUCTBYIOIIME B 3ajieXkKaxX HE(TH U rasza.
3. Craguu pa3paboTKu HE(TAHBIX U Ia30BbIX MECTOPOKICHUIM

Bapuant 8

1. TlnactoBbiii He(TSIHOM a3, €ro COCTAaB.
2. Cunpl COTPOTUBIICHUS ABMKEHUIO HEPTH 110 TIIACTY.
3. OcobeHHOCTH pa3pabOTKH Ta30BBIX U TA30KOHICHCATHBIX MECTOPOXKICHUN

Bapuant 9

1. ®dusznveckue cBOMCTBAa HEPTIHOTO rasa.
2. Pexumbl pabOTHI HEPTSIHBIX U Ta30BBIX 3AJICIKEH.
3. KonTpous mporiecca pa3paboTKu MECTOPOKICHHIHA

Bapuant 10
1. Jlmarpamma (a30BbIX COCTOSTHUII MHOTOKOMITIOHEHTHBIX CUCTEM.
2. TlokazaTenn HEPTAHBIX MJIACTOB.
3. Metoasl ucciaenoBanusl, MPUMEHIEMbIC TP pa3pad0OTKe HEDTIHBIX U
ra30BbIX MECTOPOKICHUM.

4. IPAKTUYECKOE 3A/IAHHUE

3aoaua 1.0npenesieHre rUAPOAMHAMUYECKOrN0 HECOBEPLIEHCTBA CKBAXKUH
KoaddunmeHT coBepiieHCTBa CKBaXKUHBI MOYKHO OTMPEICIIUTh 110 METOTY
B. U. IllypoBa wim myTeM HAaXOXJICHUS NPUBEACHHOIO PajJnyca CKBAXWUHBI 110
pe3ynbTaTaM MCCIICIOBAHUS €€ METOJI0M BOCCTAHOBJICHUS 3a00ITHOTO TaBJICHHUS.



[Ipu metrone B. U. IllypoBa B dopmyny [romrou BBOauTCS Oe3pazMepHast
BenuunHa C, Yy4MTHIBAIONIAS YyBEJIMYEHUE (PUIBTPAMOHHBIX COMPOTUBIICHUH,
KOTOpBIE JOMOJHUTEIBHO BO3HUKAIOT BCJIEACTBUE HECOBEPILICHCTBA BCKPBITHUSA
IJ1acTa.

Jlebut ckBaxkuubl Qonpenensercs mo Gopmyre

Q = (21khAp)/u(InR,/r. + C)

e k— npomniaeMocts miacta, M%; N - 3G deKTHBHAS MOIIHOCTH MIACTa, M;
Ap — nenpeccus, Ila; y— nuHaMuyeckas BA3KOCTh >KUJKOCTH B IUIACTOBBIX
ycnoBusix, mlla*c; R, — panuyc koHTypa nuTanus, M; I, — panyc CKBaXXUHBI 110
nojoty, M; D — nuamerp ckBaxkunsl (I.*2); C — ko3 PHUIIMEHT HECOBEPIIICHCTBA
BCKPBITHS TIJIACTA.

Bemnunna C = Ci+ C,, rae Ci— yYHTBIBAET HECOBEPIIEHCTBO CKBAXKUHBI 110
XapaKTepy BCKPBITHUS ILIacTa, KOTOPOE 3aBUCUT OTAMAMETPA, JUIMHBI M 4YHCIIA
nepdopallMoHHBIX 0TBepcTUi Ha 1 M GubTpa, a C, - HECOBEPIICHCTBO CKBAKUHBI
110 CTENEHU BCKPBITHS, KOTOPOE 3aBUCUT OT OTHOCUTEIbHON BCKPBITOM MOILHOCTH
miacTa.

Jlns onpenenennsi CyHEOOXOIUMO UMETh CJICAYIOIINE TaHHBIC.

1. Yucno otBepcTuii Ha 1 M puiibTpa

n=N/h

rae N — oOmiee unciio oTBepcTHit; h— o01as BCKphITash MOLTHOCTD IL1ACTa, M,

2. IlpousBeneHue yncia OTBEPCTHH 7 HA AUAMETP CKBAXHUHBI 110 10J0Ty D, M.

3. OrHomieHue auamerpa mynb (oTBepcTHid) d(B CM) K AMAMETPY CKBaXKHHBI
D(B cm), T. €.

a=d/D.

4. OrHomeHue cpenHerd 3(pPEeKTUBHON UIMHBI MYJIEBBIX KaHAJIOB B MOPOJE
wiacta |(B cm) k quamerpy ckBaxkunsl D (B cMm), T.e. | = 14/D.

Bemnuuna Ciompenensercs mo rpaduxy (puc. 1), cocTaBieHHOMY st
snauyeHus 1= 0.1,

3neck Ha ocu abcuuce OTIIOKEHbI 3HaueHus napamerpa ND, a Ha ocu opAuHAT
— 3Havyenus C;. ['paduk cocTouT U3 ceMeNCTBAa KPUBBIX, MOCTPOCHHBIX JIs

pPa3HBIX 3HAYEHUM a.
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Puc. 1. I'paduk ans  onpeneneHuskodGPuIreHTa HECOBEPIICHCTBA CKBAXKHH

1o kauectBy BekpoiTust Cyyrs | = 0,1,
a. 1 — 0,03,2—0,04;,3—0,05, 4 — 0,06,5—0,07, 6- 0,08, 7-0,09

[lo mapameTpy a BBIOMpPAIOT COOTBETCTBYIOLIYIO KpUBYIO. /(151 ompeneneHus

BCIINYHHBI C2H€O6XOIII/IMO HMCTD CJICAYIOIIHC JaHHBIC.

1. OTHoIIeHUEe BCKPHITOM MOIIHOCTH IUTACTa ZK IMOJIHOHM ero MomiHocTd h B %
(6 =z100/h).
2. OTHOIIIEHHUE MOJIHOM MOIITHOCTH IIJIacTa K AMaMeTpy CKBakuHbI 8; = h/D.
s onpenenenust CpcienyeT Ha puc. 2 HAWTU HA OCH abCIUCC 3HAYEHUE O
3aTeM TMPOBECTH BEPTHUKAIb JO MEPECceYeHUs] ¢ KPUBOW, KOTOpask COOTBETCTBYET

3HaueHHI0 a. OprHaTa MOJIYy4YeHHOM TOUKH onpeaensier 3HadeHue Cy.
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Puc. 2 I'padux s onpenenenust kKodGPuimeHTa HECOBEPIICHCTBA CKBAKUHBI IO CTETICHU
BCKphITHs C)

OnpenenuTh ACUCTBUTENBHBIA JCOUT CKBAKUHBI, UMES CJICAYIONMIUE JaHHBIC:

— ( Ex10-12, 2. .
MIPOHUIIAEMOCTD KoJiiekTopa x = 0,5*107"M"; ycraHOBHUBIIHIICS TIepenan JaBIeHUs
B ckBakuHe Ap = 1 MIla; muHaMuyeckast BI3KOCTbh HETH B TUTACTOBBIX YCIOBHSIX
u = 3 mlla*c;o00mass momrHOCTh Mmaacta h= 15 m; nepdoprupoBaHHasi MOIIHOCTh

miacta z= 10 Mm; paccTostHue A0 KoHTypa nuTaHus Rg= 10 kM; paguyc cTBoOJa
9



CKBaXUHBI 10 0y10Ty I. = 0,124 m; yucno npoctpenoB N = 112; cpenuss aauHa
nmyJieBbIX KaHaiaoB |; =4 cm; quamerp mynb d= 1,1 cm.

OmnpenensieM napaMmeTpbl, HEOOXOAUMBIE IJIsi HAXOXAECHUS KoddduimeHTa
HECOBEPILICHCTBA BCKPBITHS CKBAKUHBI:

n=N/h =112/15=175;

nD = n*(r.*2) = 7,5(0,124*2) = 1,875;

I =1,/D =4/24,8 = 0,162,

a=d/D = 1,1/24,8 = 0,04;

6 =z/h = 10/15 =0.666*100% = 66,6%);

a; = h/D=15/0,248 = 60.

Hns waxoxaenuss C; w3z touku ND= 1,875 (cm. puc. 1) BoccraBum
NEPHEHANKYJIAP 0 MEePEeCceUeHus: ¢ KpUBOM 2, COOTBETCTBYIOLIEH 3HAYEHUIO @ =
0,04 u nayee BIEBO OT OCH OpAMHAT HaxoauM 3HadeHue C; = 12,9.

st onpenenenus 3HadueHust C, Bocmoib3dyemcsi rpadukoM (cM. puc. 2), Ha
KOTOpPOM Ha ocu abcuucc 0epeM 3HadueHue 6 = 66,6%. N3 3Tol TOUKH BOCCTaBUM
MEPIEHIUKYJIAp A0 KpuBol a;= 60, 3aTeM Haocu OpJMHAT cripaBa Haxoaum (C,=
1,6. CymmapHbIii monpaBoYHbIN KOA(P(UIIMEHT HECOBEPIIEHCTBA CKBAXKHHBI PABEH

C=C;+C,=129+1,6 =145.

Tabnuma 1. Pe3ynbrarsl uccienoBaHusi CKBaXKUHBI

Homep Bpemst Ig, t Ap, Howmep Bpemst lg, t Ap,
TOYKH 1, kC MlIla TOYKH t, KC Mlla
1 0,03 1.477 0,002 10 18.5 4,267 2,24
2 0,06 1.776 0,035 11 30,0 4,477 2,32
3 0,30 2,477 0,170 12 70,0 4,845 2,46
4 0.90 2,954 0,570 11 98,0 4,998 2,55
5 1,70 3,230 1,150 14 120,0 5,079 2,56
6 1.25 3,398 1,400 15 150,0 5,176 2,60
7 4,00 3,602 1,750 16 185,0 5,270 2,63
8 7,70 3,886 2,020 17 234,0 5,369 2,68
9 10,1 4.000 2.120 18 265,0 5,423 2,70

Jlanubie 00paboTaHbl 0€3 ydeTa MOMOJHUTEIHLHOTO MPHUTOKA JKUIKOCTU 3a
BpEMsI OCTAaHOBKH CKBAKUHBI.
Hcxoanbie gaHHble: 1eOUT HeDTH TO OCTAHOBKU CKBaXKMHBI Q; = 80 T/CyT;
3a0oitHOe namieHue p3 = 2,7 Mlla; s¢dekrrBHass MoImHOCTh Iutacta h;= 8 wm;
00beMHBIN KO3 Guiment HehTr b, = 1,1; oTHOCHTENBbHAS TIOTHOCTh HE()TH B

10



atMocdepHbIx ycnoBusax p,= 0,86; Ba3kocTs HepTH u,= 4,5 mlla*c; koadduiment
nopucroctd m = 0,2; k03QUIMEHT CKuMaeMocTH HedTH 6, = 9,42%107° 1/I1a;
K03 ULMEHT CKUMACMOCTH OPOIBI 6,= 3,6% 10™° 1/I1a; paamyc yCIOBHOTO KOH-
Typa nutanua Rg= 200 M; paauyc ckBaxuHbl Ha 3a00e (o gonoty) r. = 12,4 cm.
TpeOyetcst ompenenuTh KOAhOUIMEHTH MPOHUIIAEMOCTH, IMHbE30MPOBOAHOCTH U
THJIPOTIPOBOJHOCTH  TUIACTa, MPHUBEACHHBIN pajlyC CKBaXHWHBI, Kod(hduImeHt
OPOAYKTUBHOCTH M KOOPQPUIMEHT TUAPOJAWHAMUYECKOTO  COBEPILCHCTBA
CKBaXWHBI. JlaHHBIE WCCIICZIOBaHUS CKBAXHH TMpeacTaBieHbl B Tabm. 1. Ilo
MOJyYeHHBIM JaHHBIM CTPOMM KpPUBYIO BOCCTAHOBJICHHUS JaBJICHHS B

noysiorapupmMudeckux koopaunatax Ap u Igt(puc. 3).

f i |
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Puc. 3 Kpusas BoccTaHOBIICHHUS 3a00MHOTO JaBIeHus B Ta30Boi ckBakuHe Ap = f(Igt).

Onpeodenenue napamempos niacma. HaiiieM HaKJIOH ITPSAMOJUMHEHHOTO
ydacTKa 3TOW KpUBOU K ocu adciucc (1ga) mo ABym KpaitHuUM Toukam mpsimoii (18
19, cM. Tabm. 1):

i = tga = (Ap1s —APe)/(Igtis — Igts) = (2.7 — 2.12)*10°%/5.423 — 4.0 = 4*10°

Tak kak MacmTabbl Ha OCSX OpAMHAT B3STHl pa3Hble, TO T€OMETpUUEecKas
BEeIMYMHA yria Ha TIpaduke HE COOTBETCTBYET HAWJECHHOMY HAKJIOHY
IPSIMOJIMHEWHOTO Y4aCTKa KPUBOU.

N3mepum oTpe30K Ha OCH OPAMHAT OT HYJS A0 TOUYKU MEPEeCceYeHMs ITOU Och
C NPOAOJDKEHUEM MPSIMOJIMHEWHOIO y4acTKa KPUBOM BOCCTAHOBJICHMS JIABJICHHMS
(A= 0,5 MIIa).

OnpenenuMm Ko3(G(UIMEHT TPOHUIIAEMOCTH IUIacTa B paJuyce KOHTypa

MUTaHUS HO (opMyIie

k =0.183*(Q*u, * 6,)/i*h, (1)

11



riae Q— nedut Hedrtw, M/c.

CnenmoBaTteibpHO,

IToncraBuB B (1) 3HaueHMS BXOASIIMX BEJIMYUH, TOTYYUM

k= 0,183* 1,076*10%*4,5*107 *1,1= 0,304*10™? m>.

Q = Q4/p,*86400
Q = 80/0.86*86400 = 1.076*10°m%c.

KoaddummenT npe3onpoBogHOCTH

x = 0,304*10%/4,5*10%(0,2*9,42 + 3,6)*10™° = 0,123 m%/c.

x=K/u,*(Mm*¢, + 6,)

['maponpoBOAHOCTH IIACTA

kh/ u, = 0,304*10'2*8/4,5%10°= 0,54*10° M /[Ta*c.

[IpuBeneHHBIN pagnyC CKBaKUHBI

Mp =

Fup =

(2.25*x)/10""

2.25%0.123/10%*=0.124 M.

KoadpumenT npoagyKTUBHOCTH CKBaKUHBI ONpEAEsieTcs o (opmyiie

K = 0,236%p,(Kh/a)/b,(IgR« — 19ryp)

(2)

K = 0,236*0,86%0,54*107°/1,1*(1g200 —lg0.143) = 31.7*10™* 1/ITa*c

KoadgduumeHT ruipoaMHaMUueCKOTro COBEPIIEHCTBA CKBAXKUHBI

¢ =lgR, — 1gr /IgR, — lgr,,
¢ =1g200- 1g0.124/1g200 — 1g0.124 = 1

T, €. CKBAJXMHA THAPOANHAMHUYCCKHU COBCPIIICHHA.

Tabnuna - BapuanTtsl 3a1anuit

Bapuanr 1 2 3 4 5 6 7 8 9 10
k, *10% 0,6 0,7 0,8 0,55 0,65 0,75 0,85 0,5 0,76 0,63
Ap, MIla 1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 1,3
m, mIla*c 2,7 2,8 2,9 3,2 3,3 34 3,5 3,6 3,7 3,8
h, m 13 12 14 15 16 17 18 11 19 12
Zm 8 7 9 10 11 12 14 9 13 8
Ry KM 10 10 10 10 10 10 10 10 10 10
re, M 0,124 | 0,126 | 0,128 | 0,124 | 0,126 | 0,128 | 0,124 | 0,126 | 0,128 | 0,124
N 105 110 112 114 116 113 111 106 107 108
Iy, em 4 5 6 4 5 6 4 5 6 5
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d, em 11 1,0 0,9 1,1 1,0 0,9 11 1,0 0,9 1,0
Qexer T/CYT 60 70 80 90 100 105 65 75 85 95
hy,m 10 9 11 13 14 15 12 10 16 9
Dy 11 1.2 13 1.4 11 1.2 13 1.4 11 1.2
Pu 0.79 0.83 0.86 0.89 0.76 0.74 0.85 0.84 0.87 0.88
My, ¥107 4.3 4.5 4.7 4.9 5.1 5.3 4.2 4.4 4.6 4.8
m 0.2 0.25 0.27 0.23 0.26 0.22 0.24 0.28 0.31 0.29
6, *10"° 9.43 9.42 9.44 9.45 9.47 9.49 9.46 9.51 9.53 9.55
6,10 3.4 3.5 3.6 3.3 3.45 3.49 3.51 3.53 3.56 3.58
Ro M 200 230 250 240 215 235 245 225 210 220
re, M 12,4 12,6 12,8 12,4 12,6 12,8 12,4 12,6 12,8 12,4
Ne mouex 1,10 |2;11 |3;12 |4;13 |5/14 |6;15 |7;16 |8;17 |9;18 |5;16

3adaua 2.0npeaesieHue MPOIOJIKUTETbHOCTH IKCIIYATAIUN 3AJ1€5KH NPH

PA3JINYIHBIX PEKUMaAX

Onpenenuts MPOJIOJDKUTETLHOCTh Pa3paOOTKU KpPYroBOW 3aliexu HedTu

P CIEAYIOIUX JAHHBIX: PaMyC HAYaJIbHOIO KOHTypa HE(TEHOCHOCTH Ry m;

paguyc sKcIulyaTauMOHHBIX psigoB: R1,R2,R3,m. B neHTpe miacra moMenieHa

OJHa CKBaXWHa C paanuyCom 71, M. Paccrosnue MCIKAY CKBA)KMHAMHU B psAgax 20',]1/1,

MOIIHOCTh Iiacta h,u, mopucrocTh maacra M,%. Kakmas ckBakuHa paboTaeT ¢

OnpesieNieHHo  JOMyCTUMBIM aebutom ¢, m3/cym. Bce psagsl  paboTaror

OJIHOBPEMEHHO.

3amacel HeTH, U3BIIEKaeMbIe Ha KKIOM dTare pa3paboTKH 3a1eKH,
V; = m(Ry —Ry)hm | m
V; = m(R;y — Ry )hm ;M
V; = m(R;y —Ry)hm, m
Vy = m(R3 —r.)hm,m

Uucno CKBaKHUH B KAKJIOM PALY

n; = 21TR1/20,
n, = ZT[Rz/ZG,
n; = 2nR/20;

CyMmMapHbIil 1e6uT psina

Ql = qn11M3/Cym

1)
(@)
(3)
(4)

()
(6)
(7)

(8)
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Q, = qny, M3 /cym

Qs = qnz, M?/cym

CymMa neOuT BCceX CKBaKUH TI0 dTalaM pa3padboTKe:

IIEPBBIN dTAIl

Qp1 = q(n; = n, 4+ n3 + 1),m*/cym

Qp2 = q(n; = nz +n3 + 1), M*/cym

TPETUH dTall

Qp3 = q(n3 + 1),M3/C)/m

O61ue 3anacsl HeTH

V06H1 = V1 + Vz +V3 +V4_,M3

HpOIIOJI)KI/ITGJIBHOCTB OTaIlOB p33pa6OTKI/II

ty = Vi/Qp1, Cym

BTOPOTO

t; = V2/Qp2, Cym

TPETHETO

t; = V3/Qp3, Cym

OO611ast NpoAOIHKUTENIBHOCTD Pa3paboTKu

t= t1 +t2 +t3,FOI[

Jl1d pemenus 3a1a4u mpeiaratoTcs CIEAYONME TaHHbIE TT0 BApUaHTaM

©)
(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

Bapuant Rym | Ri,m | Ry,m | Rz3,m | r,m | 20, ™ hm | m, % a,
M [eyt
1 3000 | 2400 | 2000 | 1600 0.01 300 10 12 50
2 2800 | 2200 | 1800 | 1400 0.01 280 8 12 50
3 2900 | 2300 | 1900 | 1500 0.01 290 9 12 50
4 2600 | 2000 | 1600 | 1200 0.01 260 10 12 50
5 2500 1900 | 1500 | 1300 0.01 240 7 12 50
6 2700 | 2100 | 2000 | 1400 0.01 250 8 12 50
7 3100 | 2500 | 2100 | 1700 0.01 270 6 12 50
8 3200 | 2600 | 2200 | 1800 0.01 300 9 12 50
9 3300 | 2700 | 2300 | 1900 0.01 310 5 12 50
10 3410 | 2800 | 2400 | 2000 0.01 320 7 12 50

14




=

o b

CIIMCOK PEKOMEHJIYEMOU JIUTEPATYPbBI

XKenros HO.I1. PazpaboTka HEDTIHBIX MECTOPOKACHUN

I'mmatrynunoB I.K. Pa3pabotka u skcmmyaranusi He(TAHBIX, Ta30BbIX U
ra30KOHACHCATHBIX MECTOPOXKICHHUM

Jlanme B.A. IloanepkaHue I1acToOBOrO JABJICHUS IIyTEM 3aKa4K{ BOJABI B
IJ1acT

[Toxkpenun b.B. PazpadoTka HEDTIHBIX U TA30BBIX MECTOPOKICHUM
[Toxpenun b.B. Dxcrutyatanyst HeTAHBIX U Ta30BbIX CKBAXHUH
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ITPUJIOKEHHUE 1

TuryabHbIN JUCT

Munucrepcerso oopazoBanusi CTaBponosbcKoro Kpast
I'ocynapcrBenHoe 0101:keTHOE NpodeccuoHaIbLHOE 00pa3oBaTeIbHOE YUpe:KIeHne
«HedrekyMcknii pernoHaJIbHbINA MOJTUTEXHUYECKUN KON

KonTpoJubHast padora

BapuaHT Ne

nmo ITM.01 MK 01.01. Pa3zpaboTka HE(TAHBIX U Ta30BbIX MECTOPOKICHUI

cuenuaabHocTh 21.02.01 Pa3spaboTka u dkcruryaranus HedTIHBIX U Fa30BbIX MECTOPOXKICHUN

kypc _lrpynmna 122-kdopma oOyueHus 3a04Has

CTyeHTa(KH)

(®.1.0.)

NMPOBEPUJI MpenoaaBareb JL.T'. MaxoBukoBa

(moamnucek, pacMpoBKa MOATNCH)

AaTa MPOBEPKH
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ITPUJIOKEHHUE 2

PacnpenesieHue BapuaHToB

Tabmuma 1

Ne damuinsl, UMs1, OTYECTBO CTYJICHTA Howmep BapuanTa
T\IT

1 |Ab6akapoB Maromen CyneiiMaHOBHY 1
2  |AcaeBMaromem3arupl ajpKueBud 2
3 |AxmenxanoB Maromen 3anupoBud 3
4 |berennukoBKyHTyBranSlHudexkoBuy 4
5 |Heiiko Cepreit BacunbeBuu 5
6 |EnmacoBPydar PycnanoBuu 6
7  |Hnozemues Tumodeit demopouy 7
8 |KomecuukoB Anekcannp CepreeBud 8
9 |KypnocoB Anekcannp HukonaeBuy 9
10 |ManmaesTarupl apxumMypagoBud 10
11 |HaxwmynuHoBa AHxena AnvacxagoBHa 1
12 |CadapoB AOaykaroMA3HU3Mypa0BUY 2
13 |Cedeposl amxumypagParumoBuy 3
14 |Crapunnsl Uropp MuxaiinoBuy 4
15 |Crpenbuenko AHpeit AlleKcaHApOBUY 5
16 |®pannyx Amutpuit Bnagumuposuu 6
17 |XanaeB Mcinam ApciiaHaaneBud 7
18 |[lapumnos barom bammposuu 8
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