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1. TPEBOBAHHS K KOHTPOJIbHOM PABOTE

HcxomupiMA  JAaHHBIMU JJII  BBITIOJTHEHUS KOHTPOJIBHOM pabOThl MOTYT
CIIy’)KUTh HOPMaTHUBHBIC TIPABOBHIC aKThl, YICOHUKH U Y4eOHBIC MOCOOUS, JIEKIINH,
cBeZieHUs U3 cetu MiHTepHeT u ap.

3aBepIiieHHass KOHTpPOJbHas paboTa, opopmisieTcs JOHKHBIM 00pa3oM, H
OTIpAaBISIETCA JUII  OKOHYATEIbHOMW TPOBEPKHM HA  AJICKTPOHHYIO  IOYTY
IPEToAaBaTelio.

Cpok cnauu KOHTpoJbHOM paboTsl - 18.04.2020 r.

BapuanTel 3amaHuii BBIJACT TIPENOAaBaTelh WHANBUAYAIBHO KaKIOMY
cTyneHTy cornacHo [Ipunoxenuro 1 (tadm. 1).

['otoByto paboTy coxpanuTth B (aiin uinu choTorpadupoBaTh U BbICIATh HA

ANIEKTPOHHBIN ajapec mpenoaaBarens sema_luda@mail.ru

2. CTPYKTYPA U COJEP)KAHUE KOHTPOJIbHOM PABOThI

CTpykTypa KOHTpOJIBHOW padOThl COJIEPKHUT Cleayroue o0s3aTeabHbIe
DIIEMEHTHL:

* TUTYJIbHBIN JIUCT;

* OCHOBHAs 4acCTh;

* CIIMCOK HCIIOJIb3yEMOM JINTEPATYPHI,

TUTYIBHBIA JUCT SBISIETCS MEPBOM CTpaHULEH KOHTPOJIbHOM pPabOThl U
oopmisiercs o ycraHoBiieHHON gopme (IIpunoxenue 2). TUTYIbHBINA JUCT HE
HyMEpYeTCsl.

B oCHOBHOW YacTu meyaTaeTcs BOINPOC IOJHOCTBIO M OTBET HA HEro IO
CBOEMY BAPHUAHTY.

Chnucok  HMCHOJB3YyeMOM  JMTEPATypbl  BKJIKOYAET  M3YYEHHYIO WU
UCIIOJIb30BaHHYIO B KOHTPOJILHOU paboTe IuTeparypy.

3. TPEBOBAHUS K O®OPMJIEHUIO KOHTPOJIbHOM PABOTHI

KontponbHast pabota MmoxkeT ObITh oOdopmiIeHAa PYKONHMCHBIM WM
MaIIMHONMHUCHBIM CIIOCOOOM B BHJI€ TEKCTa, MOJATOTOBJICHHOTO Ha MEPCOHAIHLHOM
KOMITBIOTEPE € MMOMOILBIO TEKCTOBOTO PENAKTOPA.

Od¢opmiieHne KOHTPOJIBLHOH Pad0oTHI NP MOMOIIN KOMIIbIOTEPA

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


mailto:sema_luda@mail.ru

ITapaMeTpbI CTpaHULIBI

JleBoe mone — 3 cM.

Bepxnee nomne — 2 cm.

[IpaBoe none — 1,5 cm.

Hwxaee nose — 2 cm.

dopmatmpudTa

Ipudt — Times New Roman.

Pasmep mpudra — 14 nt.

dopmart abd3ana

BripaBHMBaHME — IO HMIUPUHE.

Otctyn cieBa — 0 cM.

Orcryn cripaBa — 0 cwm.

OtcTyn nepBoi cTpoku — 1,25 cm (IATh 3HAKOB).

MexcTpouHslii uHTEpBai — 1,95.

WuTtepBan nepen u nociie Kaxxaoro adzauna — 0 or.

Crpanuibl HyMepyroTcsi apaObCKUMH IUppaMu C COOIIOACHUEM CKBO3HOM
HyMepaluu IO BCeMY TEKCTy (HyMepalus CTpaHull - aBToMaTuueckas). Homep
CTpaHUIbl IPOCTABIISIETCS B LEHTPE HMKHEH 4yacTH JucTa 0e3 Touku. B oburyro
HYMEPALMIO BKIIFOYAIOT TUTYJIbHBIN JIUCT.

O¢opMmieHre KOHTPOJBHON Pad0oThI PYKONMCHBIM CIIOCO00M

- pa®oTy BBINOJHUTH Ha JucTax (opmata A4 WM Ha TETPAJHBIX JUCTKAX
pa300pUYMBBIM TOUYEPKOM YEPE3 CTPOKY;

- Ha [IEpBOM CTPAaHMIIEC yKa3aTh HOMEDP BAPUAHTA;

- 3aIIMCaTh HOMEP BOIIPOCA U €r0 COAEPKAHUE TOJIHOCTBIO;

- B KOHIIE pa0OThI YKa3aTh CIIMCOK MCIOJIb30BAHHOM JIUTEPaTyphl, TOCTABUTD
JaTy U MOAIKCH.

4. TEOPETHYECKOE 3AIAHUE

Bapuant 1
1. OOuue nmoHATHS O METOJIaX BO3JICUCTBUS Ha HE(DTSHbBIC U Ta30BbIE TIJIACTHI,
UX Ha3HAYECHUE.
2. Meton nepemMeHbl HarpaBiIeHUs (PHIIBTPAITMOHHBIX TTOTOKOB.

Bapuanr 2

1. BeiTecHeHue HeQTH TapoM.
2. Kpurepuii npuMeHsIeMOCTH 3aBOTHCHUS
Bapuanr 3
1. TexHonorus npouecca BHyTPUILIACTOBOTO TOPEHUS



2. BHYTpUKOHTYpHOE 3aBOJIHECHUE.

Bapuanr 4
1. 3akauka ropsiueit BOIbI.
2. YcnoBus 3QGEeKTUBHOTO MPUMEHEHUS TOCPKAHUS MIJIACTOBOTO JABICHUS

Bapuanrt S
1. BeiTecHeHUE HEPTH 3aKAYKOU YTICBOIOPOAHBIX U CKIKEHHBIX Ta30B.
2. 3aKOHTYpPHOE 3aBOJHEHHUE.

Bapuanr 6
1. 3aBognenue ¢ pactBopamu [1AB.
2. HWcTouHuky BOMOCHA0KEHUSL.

Bapuanr 7

1. MukpoOuoiIoruaecKkoe BO3ICHCTBHIE Ha IJIACT.
2. bapbepHoe 3aBoHEHHE.

Bapuant 8

1. Kputepuu nondopa 00bEKTOB BO3ICHCTBUS JIJIs IOBBIIICHUS HePTEOTaauH.
2. TlmomaaHoe 3aBOTHEHHE.

Bapuant 9

1. TloreHnmanbHBIC BOBMOKHOCTH METOJIOB YBEIIMUCHHS HepTeOT1aum
IJIACTOB.
2. BwiOop u pacmosioxkeHne HarHeTaTeIbHBIX CKBAYKHH.

Bapuant 10

1. BuOpoceiicMuyeckoe BO3CHCTBUE HA I1JIACT.
2. TpeOoBaHUs, MpeabSIBIsIEMbIC K HATHETAEMOH B TIJIACT BOJIE.

5. MIPAKTUYECKOE 3AJIAHUE

3aoaua 1.0npenenenue NoTepb HANMOPa B NepOPALHOHHBIX 0TBEPCTHUAX

B mporecce ruapaBIuyeckoro pasphiBa IUTacTa OOBIYHO PACXOMYIOTCS
OOJBIIIME KOTMYECTBA BA3KUX KHUIKOCTEH, 32 CUET Yero BO3HUKAIOT 3HAUNUTEIHHBIC
MOTEpU Haropa B NepPOPaMOHHBIX OTBEPCTUAX. DTH IMOTEPHU MOYKHO ONPEICTUTh
o ¢opmyiie:



nd?
Q=—-n¢,/2gAh, 1)
OTKyZa

___ 8q
AN e nies @
rne Ah- morepu Hamnopa, M; Q-pacxof JKUAKOCTH — MECKOHOCUTENs , M3/c; d-
IUaMeTp OTBEpCTUH Tmpu MyneBod mnepdopauuu, M; n- o0IIee YUCTO
nepopaMoHHBIX ~ OTBEPCTHH;  (O-KOI(D(UIIMEHT pacxoaa, 3aBHCALIMA  OT
XapakTepa UCTeUCHHs )KUIKOCTH; g- YCKOpEeHHEe CBOOOAHOTO NMaieHus, M/C?.

OnpenenuTs MOTEPU Hamopa B MepdOopallMOHHBIX OTBEPCTHUSIX B IIpoIiecce
['PII, ecniu Q = 0,03 m*/c; d = 0,011 m; n= 20; 10; 1; ¢ = 0,82; g =9,81 m/ 2.

OmnpenenuMm notepu Harmopa o dopmyse (2) npu uucie nephoparuoHHbIX
orBepctuii nl = 20.

80,03
Ah=

= = 18 m.
3,142-0,0114-202-0,822-9,81

[lepenas naBiieHUs IPU SITOM COCTABUT:
Ap = Ahpg = 18- 1000 - 9,81 = 176,6- 103 ITa.
ITpu n2 = 10 noTepu Hanopa OyAyT:

80,03
Ah=

= =74 m.
3,142-0,0114-102-0,822-9,81

Hepenaz[ HaBJICHUA OJIA OTOI'O Cliydasd COCTaBHT!
Ap= Ahpg = 74- 1000 - 9,81 ~ 0,74MITa.

C yMeHbIIIEHUEM N1 IOTEPU HANOpa Pe3KO BO3PACTAIOT U MPU N =1 OHU
COCTAaBSIT:

80,03
Ah=

= = 7400 M.
3,142-0,0114-1%2-0,822-9,81

[lepenasa naBiieHust mpu STOM OyIET:

Ap = Ahpg = 7400 - 1000 - 9,81 ~ 74Mra.



[ToTepu ompenensieM 1o GopmMyiam:

nd?n
Q= (—)*lgah (3)
,_m2d*n®p?gAh
Qi e gl @)

Qz _ n2d4n2<p2g
TR (5)

BapuanTbl 3a1anuii

Bapuanrtbi 1 2 3 4 5 6 7 8 9 10
Q, m¥/c 0,05 | 0,07 | 0,04 | 0,06 | 0,08 | 0,02 | 0,05 | 0,04 | 0,07 | 0,06
d m 0,015 | 0,012 | 0,017 | 0,011 | 0,018 | 0,013 | 0,014 | 0,019 | 0,016 | 0,012

nl 30 40 25 35 45 15 50 40 45 35

n2 15 20 13 17 23 7 25 15 20 15

[0} 08 | 0,78 | 083 | 0,75 | 0,86 | 0,90 | 0,76 | 0,93 | 0,96 | 0,92

3adaua 2.Pacuyer pacmpeesieHUs] TEMIIEPATYPbI 1O CTBOJY (POHTAHHOH
CKBAKMHbI

CHmxeHue TeMrepaTypbl HE(QTSHOrO IMOTOKAa B CPAaBHEHHHM C IUIACTOBOM
TEMIIEpaTypoil Ha BBICOTE ZHaJ 3a00€M CKBaXMHBI C JOCTAaTOYHOW TOYHOCTHIO
onpenensiercs (popmynoi

At=Tz (1-[1-e"0z]),

rae o= 2mA/1000qC*Inry/ry

I' — reorepmuyeckuii rpagueHt B °C/M; Z— paccTosiHue OT 320051 CKBaKUHBI
B M; A — KO3(p(QUUMEHT TEIUIONPOBOJHOCTH B KKai/M*u *°C; ¢— pgeour
CKBaXXHHBI B T/4; C — yzelbHAs TEIJIOEMKOCTh HE(PTSIHOTO MOTOKA B KKal/Kr*°C;
1 — HapY>XHBIA PaInyC HACOCHO-KOMITPECCOPHBIX TPYO B M; I, — BHYTPEHHUI
paaunyc 006camHbIX TPYO B M.

Jlnst pemeHuss 3TOM 3ajayd NPHUMEHEHbl HOMOIPaMMBbl W3 BBIPaBHEHHBIX
TOUYEK Ha MapaJuIeIbHBIX JIOTAPUPMUUECKUX IIKATAX.

[Io mepBoit HOMorpamme (cMm. puc. 1) ompeaensieTcs BCIOMOTaTeIbHbBIN
napaMeTp o, a Mo BTOPOM HOMOrpamme (CM. pUC. 2) — BCIOMOTATEJIbHBIN
napameTp o = oZ.

[lepBas HOMOrpamMma COCTOMT U3 CEMHUIIApPAUICTbHBIX LIKAJ, HA MSATH U3
KOTOPBIX (4, ¢, Q,I./r1, o) HaHeceHsl 3HadyeHus lg 2z4, Igc, 1g 1000 q, Inry/ry, 1g o
[IIxansl X1 y BCIOMOTraTeNbHbIE, OHU HE TPagyHpOBAHBI.




Jlnst ompeneneHust o BRIOMparoT Ha mKamax Au ¢ (cm. puc. 1) Touku 4 u B,

COOTBCTCTBYIOIIHC 3aJaHHBIM 3HAUYCHUAM 3TUX BCINYHUH, U COCOIUHAIOT UX HpSIMOﬁ

auHued. HaxonsT Touky mepecedeHusi 3ToM mpsmoil co mkanoud x (touka C),

KOTOPYIO COEIMHSIOT MpsiIMO ¢ Toukoi DHa ocu (, COOTBETCTBYIOIIEH 3aJaHHOMY

3HaueHuto nebuta. Touky E mepecedenus npsimoid CDco mikamoit y coenuHsioT

npssMOK ¢ TOYKOM Frikamer r,/f;, COOTBETCTBYIOMIEH 3aJaHHOMY OTHOIICHHUIO

paauycoB. Touka GrepecedeHus: MOCIEAHEH MPSAMON CO TIKAJIOW 0 OMPEACITUT

HCKOMOC€ 3HA4YCHHUE O.

[Ipn 3amannbix 3HaueHusx: A= 0,5 kxkan/m*a*°C,C = 0,4 kxan/kr *°C,

=20 1/4, ro/r;=1,5 nHaxomum Benuuuny o = 0,001 1/m.

[To BTOpOIt HOMOTpamMe (CM. puc. 2), coeauHss npsamoit uaueit AC Touku A

n C Ha WIKAJIaX ZH O, B IEPECEUYCHUH CO MIKAJION o B TOYKE B HAaXOJUM 3HAYEHUE

o=1,0.

PI/IC}’HOK 1- HOMOFpaMMa 1A OTIPEACIICHUA BCIIOMOTaTCIIBLHOTO ITapaMeETpa o

FaoT

7008

o

Pucynok 2 - Homorpamma
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AJI OIIPEACIICHUA BCIIOMOTaTCIIbPHOTO IIapaMeTpa a = aZ
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Tperbst HOMOrpamma (cM. puc. 3) IpeIHa3HaYeHa HENOCPEACTBEHHO IS
BBIUKCIIEHUS] Al— CHM)KEHUSI TEMIIEpAaTyphbl B CKBaXKMHE HA BBICOTE Z HaJ 3a00eM
II0 CPAaBHEHHUIO C IIJJACTOBOM.

OnpenenuM CHUKEHUE TUIACTOBOM TEMIIEPATYPHI IPHU CIEAYIOLIUX TaHHbIX:

z= 1000 M, I'=0,01° C/m, a = 1,0. Haxomgum At= 4°C.

[Ipu 3TOM MOIy4YaeTCcss MOrPEIIHOCTh B CPABHEHHH C 3KCIEPUMEHTATbHBIMH
JAHHBIMU MU NIyOrHe ckBakuHbl 10 2000 M menee 1%.

[TpoBepka Ha DBM noyiy4eHHBIX IPH MOMOIIM HOMOIPAMM JAHHBIX TTOKa3aja
BIIOJIHE YJOBJICTBOPUTEJBHBIE pPE3ylbTaThl. YKAa3aHHbIE HOMOIPAMMBI MOTYT
HallTM NPUMEHEHHE IpPU OINpEACNCHUN TIyOMHBI OTJIOKEHMs MapaduHa U IpU
JIPYrUX pacyerax, CBA3aHHBIX C PAacHpeleiICHUEM TEMIIEpaTypbl IO  CTBOJY
(OHTAaHHON CKBa)KHHBI.

M x At°e a 5 /M
i0o6 k‘ '_[ 80 L a0 3007
: Feg L 50 i
3= +4 38 [
2068 +- 2 L ozp +a015
2 13 g i
] __——= 7 e i
e e
:‘L,’/’J‘T ELy 40— Diggy
1aag Z -+ 257 Qo9
900 + BE B
200 4 1 ;"g -+ 0,008
700 - a5 T i + noaz
500 3- o4 - o
sa0 5 : g_i —+ G20 -+ 0006
e i iz
] 4 o9 S
i F 40 -Lnia F
301 1 405 T Ay + gaos
] 005 T . L
Gt e r
Lier 5o + 0,003
: S 000 oo F
] 4 gos F
ag | 4 qo7 Loooe

Pucynok 3 - Homorpamma 15t BBIYMCIICHUSI CHUXKEHUS TemIepaTrypbl Atno cTBoiy

(OHTaHHOHN CKBa)KUHBI.

BapuanTsl 3a1anui

Bapuantsbi 1 2 3 4 5 6 7 8 9 10
A, kkan/M*g*°C 0,3 0,7 1,2 1,7 0,6 09 15| 19 0,8 0,4
C, kxan/kr *°C 0,6 0,4 0,3 0,5 0,6 08 | 10| 07 1,1 0,5

g, /4 30 15 6 2 4 35 | 15| 45 40 50
ralry 1,12 | 14 4 10 15 | 114 | 13 | 1,18 8 3
Z,M 100 | 125 | 180 | 200 | 900 | 600 | 400 | 250 | 700 | 300

I, °C/m 0,015 | 0,008 | 0,006 | 0,004 | 0,002 | 0,009 | 0,01 | 0,013 | 0,007 | 0,005
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CIIMCOK PEKOMEHJIYEMOM JINTEPATYPbBI

XKenros HO.I1. PazpaboTka HEDTIHBIX MECTOPOKACHUN

I'mmatynunoB K. Pa3pabotka u skcmmyaranusi He(TAHBIX, Ta30BbIX U
ra30KOHJAECHCATHBIX MECTOPOXKIACHUN

Jlanmn B.U. [loanepxkaHue miacToBOTO JABJICHUsS ITyTEM 3aKauyKH BOJbI B
IJIacT

[Toxkpenun b.B. PazpaboTka HEDTIHBIX U Ta30BBIX MECTOPOKICHUM
[Toxpenun b.B. Dxcrutyatanyst HeTAHBIX U Ta30BbIX CKBAXHUH
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HPUJIOKEHHUE 1

TuryabHbIN JUCT

Munucreperso oopazoBanusi CTaBponosbcKoro Kpasi
I'ocynapcrBenHoe 6101:keTHOE NpodeccuoHaIbLHOE 00pa30BaTeIbHOE YUpe:KIeHne
«He@pTexkyMcKHl pernOHAJIBLHBIN MOJUTEXHUYECKHI KOJLIEIH»

KonTpoJubHast padora

BapHaHT Ne

nmo ITM.01 MK 01.01. Pa3zpaboTka HE(TAHBIX U ra30BbIX MECTOPOKICHUI

cunenuaabHocTh 21.02.01 PaspaboTka U dkcruryaranys HedTIHBIX U Fa30BbIX MECTOPOKICHUN

kypc _lrpynmna 122-k ¢popma o0y4yeHus 3a04Hasi

CTyeHTa(KH)

(®.1.0.)

NMPOBEPUJI MpenoaaBareb JL.T'. MaxoBukoBa

(moamnucek, pacmn@poBKa MOIUCH)

AaTa MPOBEPKH
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IMPUJIOKEHHUE 2

Pacnpenenenne BapHaHTOB

Tabnuna 1

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

1 |Ab6akapoB Maromen CyneiiMaHOBHY 1
2 |AcaeBMaromenzarupl apKueBud 2
3 |AxmenxanoB Maromen 3anupoBuy 3
4 |berennukoBKyHTyBranSlHudexkoBuy 4
5 |Heiiko Cepreit BacunbeBuu S
06 |EnmacoBPydart PycnanoBuu 6
7 |MuozemueB Tumodeit denopouy /
8 |KomecuukoB Anekcannp CepreeBud 8
9 |KypnocoB Anekcannp HukonaeBuy 9
10 |ManmaesTarupl ajpxkumMypagoBud 10
11 |HaxwmynuHoBa AHxena AnvacxagoBHa 1
12 |CadapoB AOaykaroMA3H3MypaT0BUY 2
13 |Cedeposl amxumypagParumoBuy 3
14 |Crapunnsl Uropp MuxaiinoBuy 4
15 |CrpenbueHko AHIpeil AlleKcaHApOBUY S
16 |®pannyx [mutpuit Bnagumuposuu 6
17 |XanaeB Mcinam ApciiaHaaneBud 7
18 |lllapunos barom bammposud 8
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