[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
g()“ﬂgéH'g“g:kgBoggiﬁoimHHCTEPCTBo HAVYKHU 1 BBICIIIETO OBPAZOBAHUSA
[ata nognucanus: 13.05.2024 14:07:11 POCCHUMCKOU (DEHEPAHHH

YHUKanbHbI ﬂPOFDaMMHI@@HepaHLHOG rocyiapCTB€HHOC OX0KETHOE O6pa3OBaTeJILHOG

467(463903286(8665(5(1805854%2538d740%0€>{'ﬂeHHe BLICIIIETO O6pa3OBaHI/IH
A

«TIOMEHCKHWM UHIYCTPUAJBHBIN YHUBEPCUTET»
Broicinasi uH:keHepHasi mkoJsa EG

JAUITVIOMHOE ITPOEKTUPOBAHMUE

MeTtoauueckue ykazaHus K BBIIOJIHEHHUIO TUIIIOMHOTO MPOEKTa (MIPUIIOKEHHUS)
JUIsL 00Y4aroMIMXCs CHELMATIbHOCTH
21.05.06 — HedrerasoBbie TeXHUKA U TEXHOJIOTUN
HAIPaBJICHHOCTH « TeXHOJIO0THs OypeHusI HEPTIHBIX U Ta30BBIX CKBAKIHY
(gactp 3)

CocraButenu: FO.B. Bazanoe,
Kanouoam mexHuvecKux HaykK, 00yeHm
A.D. Cemenenxo,

accucmenm
é ) TOMEHB
LOOKYMEHT MOAMUCAH THY
3NEKTPOHHOWM MOAMNCHIO
2020

CepTtudwmkat: 6FA44C50384686A8E7BD5E27735179BC
Bnageneu: EdppemoBa BepoHuka BacunbesHa
DewcteuteneH: ¢ 14.06.2022 po 07.09.2023

. J




JIuTIoMHOE TIPOEKTHPOBAHUE: METOJAMYECKUE YKa3aHUS K BBITOTHEHUIO
JTUIJIOMHOTO TIpOeKTa (MPWIOXKEHHUs) g OOydarommxcsl CHelUuaqIbHOCTH
21.05.06 — HedrerazoBble TeXHHUKA U TEXHOJOTHH, HAIIPABJICHHOCTh « TeXHOJIO-
rus OypeHus: He()TAHBIX U ra30BbIX CKBaXHH» (dacTth 3) / coct. HO.B. Baranos,
A.®. CemeneHko; TIOMEHCKUN MHIYCTpPUAIbHBIN YHUBEPCUTET.— TroMeHb: W3-
narenbckuit nentp BUK TUY, 2020.— 28 c.

PykxoBonuTens o6pazoBatenbHOi nporpammbl: A.E. AHamikuHa, KaHAUIAT
TEXHUYECKUX HAYK, JOLIECHT

Meroauueckre yka3aHusi paCCMOTPEHBI M PEKOMEHIOBAHbI K U3/IaHUIO HA

3acegannu Bricirelt nmxenepHon mkonsl EG «31» aBrycra 2020 r., mpoTokosn
Ne 1.

AHHOTAIUA

MeToan4eckue ykazaHus K BBIINOJHEHUIO JUIIOMHOTO MPOEKTa (MpHiIo-
JKeHUs1) 111 oOygarommxcst cneruanbHocty 21.05.06 — HedrerazoBsie TeXHHUKA
U TeXHOJOoruu (4acth 3) pa3paboTaHbl B COOTBETCTBUU C TpeOOBaHUSIMU (ere-
PaIBLHOTO FOCYIApCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTA.

Metoauueckue ykazaHus YCTaHABIMBAIOT MPUJIOKEHUS U UX Oodopmiie-
HUE K BBINOJIHEHUIO nuriomMHoro npoekta (II) mo cneunansuoctu 21.05.06 —
HedTterazoBble TexHUKA U TeXHOJIOTUU. Tpedyembie TabIUIIbI, OOIIHME MOJIOXKE-
HUS UX opopmiieHHEe TTpUBEACHBI B 1 U 2 4acTAX JaHHBIX METOAMYECKUX yKa3a-
HUH.
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Ipuioxkenue A
(obs13aTenbHOR)

OO6pas3el 3amoIHEHUS 3aJaHUs

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHUS POCCUMCKON ®EJEPALINA
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«TFOMEHCKUI UHY CTPUAJILHBI YHUBEPCUTET
Bricuias nnxxenepHnas mkona EG

YTBepxkaaw
PyxkoBoaurenanb
oOpa3oBareybHOM
NMPOrpaMMblI

A.E. Aramknna
(Toamuck)
(mara)

3ajanue HA JUIJIOMHOE MPOEKTUPOBAHME
O6yuaromemycss AnemacoBy Buktopy Hukosiaesuuy
1 Tema nmpoekra yTBepxaeHa npukazoM no TUY ot 11 ampe-
a1 20 1. Ne 380/c. IIpoeKT cTpOUTEILCTBA HAKJIOHHO HAIIPaBJICHHOMN
JIOOBIBAIOIIEH ra3oBoi ckBakuHbl  riayomnor 3150 M  nHa EH-

SIXMHCKOM _MECTOPOXKAECHUU
2 Cpok c1auM CTy/IeHTOM 3aKOHYE€HHOT0 mpoekTa 2 mions 20 T.
3 UcxoaHble JaHHBbIE K TPOEKTY:
3.1 OcHOBHBIE POEKTHHIE TAHHBIE:

1 Homep paifoHa CTpOUTENHCTBA CKBAXKUHBI (MU SE
MOPCKOU parioH)
2 ITnomanb (MECTOPOXKACHUE) En-Axunckoe
3 Pacnonoxenue (cyiia, MOpe) Cyma
4 Tlens OypeHUs U Ha3HAYCHHE CKBAXKUHBI OKcrutyaTauus
S IIpOEKTHBIN TOPU30HT Bananxun
6 IIpoekTHas riryOuHa, M: IO 3290
BEpPTHUKAIIH; 3150
110 CTBOJIY
7 Uncmo 00BbEKTOB UCHIBLITAHMS, IIIT: B KOJOHHE Her
B OTKPBITOM
CTBOJIE




& Bug ckBaXUHEBI Haxnouno

(BepTHKaTbHAs, HAKJIOHHO HaIllpaBJICHHAs, KyCTOBas) HaIpaBJICHHAsA

9 Tun npodus 4-X UHTEPBATBHBIN

10 AsumyT OypeHus, rpaj CornachHo

CXeMe KycTa

11 MakcuManbHbII 3€HUTHBIN yToJ, rpaj 45

12 MakcumanbHasi ”THTEHCUBHOCTh U3MEHEHHUSI 1,5
3E€HUTHOTO yriIa, rpaa/10 m

13 I'myOuHa 110 BepTUKAIN KPOBJIH IPO- 2950
OyKTUBHOTO (0a3MCHOTO) TUTacTa, M

14 OTkiI0OHEHUE OT BEPTUKAIM TOUYKH BXOJ1a B KPOB- B cpennem 1000

JII0 MMPOAYKTUBHOTO (0a3UCHOT0) M1acTa, M

15 JonmyctTuMoe OTKIOHEHHE 3aJJaHHOM TOUYKH 50
BXO0/1a B KPOBIIIO MTPOIYKTUBHOTO (6a3MCHOTO)
IJ1acTa OT IIPOCKTHOTO
MOJIOKEHUS (paguyc Kpyra JOIycKa), M

16 Kareropus CKBaKUHBI Bropas

17 Cnioco6 Oypenus PotopHo-TypOUHHBIM

18 Bun npuBoga DIIEKTPOIPUBOTHBIN

19 Bun MoHTaxa (1epBUYHBIN, TOBTOPHBIN) IToBTOpHBII

20 Tumn 6ypoBOI yCTaHOBKH Ypanmain
3000 OVYK-1

2] Tun ycTaHOBKH ISl UCTIBITAHUM Ypanmam

3000 OYK-1 A-50

3.2 PernameHTHpYOIINE JOKYMEHTHI JJIsl BHITTOJHEHUS TOSICHUTEIHHON
3aIUCKHU:
- METOJMYECKHE YKa3aHUs K BBITOIHEHUIO IIPOEKTA;
- Marepuabl IepBOM yuyeOHOM, BTOpOH yueOHOM, MPOU3BOJCTBEHHOMN U MpeI-
JUATUIOMHOM IIPAKTUK;
- TOAOBBIE OTYETHI IPOU3BOACTBEHHOM NEATENBHOCTH IPEAIPUATHSA,
- HOPMATUBHO-TEXHUYECKAsI IOKYMEHTalus (CTaHAapThl, pYKOBOASIINE JIOKY-
MEHTBI, TpaBUJIa U T.1.);
- CHe[MasbHas JINTeparypa

4  Coaep:xxaHue pacyeTHO-NOSICHUTEJIbHON 3aNMCKH (MepedyeHb MO/I-
JIeKAIMX pa3padoTKe BOMPOCOB):

BBenenue.

1 Teonoruueckast 4acTb.

2 TexHuueckas 4acTb.



3 CroeunuansHas 4acTh: BbIOOp 3dekTUBHOTO H0a0Ta I OypeHus
ckBakuH Ha EH-SIxuackoM mectopokjieHun B mHTEepBajiae 2500-3100 m

4  DKoHOMHYECKAas YacCTh.

5 be3omacHOCTh U AKOJIOTUYHOCTD MPOEKTA.

5 Ilepeuens rpaguueckoro Marepuaja (¢ TOYHbIM yKa3aHueM 001-
3aTeJIbHBIX YepTe:xKei):

51 ['eonoro-rexunueckuit Hapsia- 1 1. @. Al;
5.2 TexHHUKO-dKOHOMUYECKHE TIOKA3aTeu MPOCKTUPOBAHUS CKBAXKUHBI —
1 1.d. Al;

5.3 JleMOHCTpaIlMOHHBIA MaTepHa IO CICIHAIBHON YacTH — IPe3eHTa-
s, BeIONMHEHHas B mporpamme Microsoft Office PowerPoint, cogepxut
CIanoB.

6 KoHCyJabTaHTBI 0 NPOEKTY (C YKa3aHHUEM OTHOCALIMXCSA K HUM pas-
JIEJIOB MPOEKTA)

6.1 Bgenenue, pasn. 1, 2, 3 (moamuch) ®.1.0.
6.2 Paznen 4 (moamuch) ®.1.0.
6.3 Pazgen 5 (moamuCh) ®.1.0.
HopmoxkoHTponep (moamnwucs) ®.1.0.
JlaTa BpI1auu 3agaHus 16 moHs 20 T

PykoBoaurens (moamnwucs) ®.1.0.

3agaHue MPUHSI K HCOJIHEHUIO 16 urons 20 1.

(moamuch 00yJaromerocs)

[Ipumeyanue

1 DTto 3agaHue BKIIOYACTCS B TUIIJIOMHBINA IPOEKT M BMECTE C MPOEKTOM
npenocrasisiercs B 'OK.

2 Kpome 3amaHus, 00y4aromuics TOJDKCH MOIYYUTh OT PYKOBOIUTEIIS
KaJICHTApHBIA TpaduK padOTHl HAJl MPOSKTOM Ha BECh MEPUOJ TPOCKTUPOBAHUS
(c ykazaHueM CPOKOB BBITIOJTHEHUS U TPYJOCMKOCTH OTIEIBHBIX ITATIOB).

3 3amanue ohopMIIIETCS Ha OMHOM JIUCTE (C IBYX CTOPOH).



Ipunoxenue b
(oGs3aTenpHOE)
COCTAB IOSICHUTEJBHOM 3ATINCKHA
THUTyJIBHBIN JIUCT
Conepxanue
3amanne Ha JUTUIOMHOE IPOSKTHPOBAHUE
Pedepar
BBenenue
1 TEOJIOIT'MYECKASA YACTDb
1.1 TexToHuKa
1.2 Oporuaporpadus paitona padboT
1.3 Jluronoro-ctpaturpadudeckasi XxapakTepucTuka U (U3UKO- MeXa-
HUYECKHE CBOMCTBA TOPHBIX IMTOPO/T IO Pa3pe3y CKBAKHHBI
1.4 HedrerazoBoioHOCHOCTD
1.5 Bo3MokHbBI€ OCIIOKHEHUS TTPU OypEeHHUU
1.6 UccnenoBarenbckue pabOTH B CKBOKUHE
1.7 PaboThl 0 UCHBITAHUIO B IKCIUTYaTallMOHHOW KOJIOHHE U OCBOEHUIO
CKB)KHHBI; CBEJICHUS T10 IKCILTyaTaIHH
1.8 IIpombiciioBO-TeO(hU3NIECKHE UCCIIEIOBAHUS
2 TEXHUYECKASA YACTb
2.1 O6ocHOBaHNE TOYKH 3aJI0’)KEHUS CKBAXUHBI (ITO CTPYKTYPHOU KapTe)
2.2 CocrossHue TEXHUKH M TEXHOJOTUHM OYpeHHS CKBAXMH HA MECTO-
POKIECHUHT
2.3 Bblgenenue 30H OCIOKHEHMM W HMHTEPBAJIOB C HECOBMECTUMBIMU
ycioBusiMu O0ypenusi. [loctpoenne coBMelieHHOTo rpaduka U3MEHEHUS TPajiu-
€HTOB JIaBJICHUUN
2.4 OO0ocHoBaHuE, BBIOOp U pacdeT Tuma mpoduiis U JAOMOTHUTEIbHBIX
CTBOJIOB
2.5 OOocHOBaHME METOJa BCKPBITHUS MPOIYKTUBHOTO IIaCTa W pacyeT
KOHCTPYKITUU CKBOKHWHBI TIPH OYPEHUH OCHOBHOTO M JIOMIOJIHUTEILHOTO CTBOJIOB
2.6 AHanu3 GU3UKO-MEXaHHUYECKUX CBOMCTB TOPHBIX IMMOPOJT
2.7 PasneneHne reoJIoTMYECKOTO pa3pe3a Ha WHTEPBAIBI YCIOBHO OIH-
HAaKOBOW OypuUMOCTH
2.8 Br16op criocoba Oypenust
2.9 Awnanu3 u BbIOOp 3(PHEKTHBHBIX THUIIOB MOPOAOPA3PYIIAIOMIUX HH-
CTPYMEHTOB M CXEMbI UX TTPOMBIBKH (KEPHOOTOOPHBIX YCTPONCTB M OypPUITBLHBIX
TOJIOBOK B Pa3BEI0YHOM OypEHUN)
2.10 [IpoexTupoBaHue pexuma OypeHus
2.10.1 Pacuet oceBoli Harpy3KHu Ha JI0JI0TO
2.10.2 O6ocHOBaHUE pacxoja OypoBOro pacTBOpa
2.10.3 PacueT yacToThl BpalieHus 10J10Ta
2.10.4 PacyeT MakCMMaJlbHOM BEJIMYMHBI JaBJICHUI Ha BBIKUIE OYpOBBIX
HACOCOB



2.11 O6ocHoBaHME, BEIOOP U pacUeT KOMIIOHOBOK OypUIIbHON KOJIOHHBI

2.12 Brpi6op 3a00MHBIX JBUraTeliei Mo MHTEpBajgaM OypeHHUs U npu Oy-
PEHUU JOTIOTHUTEIIBHBIX CTBOJIOB

2.13 Pacuer guaMeTrpa HacaJoK J10J0Ta

2.14 BpiOop Tuma 6ypoBOro pacTBOpa M pacueT mapameTpoB MPOMBIBOY-
HOU KUJIKOCTH

2.15 Xumudeckass 06pabOTKa MPOMBIBOYHOM KHUIKOCTH MO HHTEpBajIaM
(cocTaBieHHe KapThl MOMHTEPBATIBLHON 00pabOTKM pacTBOpa), pacuer MoTpeOHO-
ro KOJUYecTBa KOMIIOHEHTOB OypOBOro pacTBOpa Mpu OypeHHWH OCHOBHOTO H
JOTIOJTHUTENBHBIX CTBOJIOB

2.16 OOGocHOBaHUE U BBIOOP CUCTEMbBI OUUCTKH OYpOBOIO pacTBOpa

2.17 T'mapaBiuyeckuii pacdyeT MPOMBIBKU CKBaKHHBI

2.18 ObGocHOBaHUE MJIOTHOCTH TaMIIOHAKHOTO PAacTBOPa U TAMITOHAKHBIX
MaTepuasoB

2.19 Pacuer 06camHbIX KOJOHH M KOJIOHH-XBOCTOBUKOB Ha MMPOYHOCTH

2.20 Ob6opynoBanue ycTbsi (CHOCOOBI TMOABECKHM KOJIOHH, YCTaHOBKA
IPOTUBOBBIOPOCOBOTO O0OpPYAOBaHMS, (DOHTAHHON apMaTypbl, pacyeT YCHIIHS
HATSDKEHUS KOJIOHHBI)

2.21 TexHoJmoruyeckas OCHacTKa 00CaJHBIX KOJIOHH

2.22 Cmyck 00caTHBIX KOJIOHH M KOJIOHH-XBOCTOBHUKOB JIOTIOJTHUTEIBHBIX
CTBOJIOB

2.22.1 Bribop crniocoba ciycka

2.22.2 TlonrotoBKa CTBOJIa CKBAXKUHBI K CITYCKY

2.22.3 IloaroroBka o0cagHBIX TPYO K CITYCKY

2.22.4 TlonrotoBka OypoBOro 000py10BaHuUs

2.23 OO6ocHOBaHHE cIoc00a IIEMEHTUPOBAHUS 0OCATHBIX KOJIOHH

2.24  OOOCHOBaHWME  TEXHOJOTHYECKHMX  TapamMeTpoB  IIpoliec-
ca lIEMEHTUPOBaHUs 00CATHBIX KOJIOHH

2.25 OO6ocHOoBaHME crI0co0a BhI30Ba MPUTOKA HE(PTH U ra3a

2.26 OmpoboBaHMe MPOIYKTHUBHBIX TJIACTOB B Mpoiiecce OypeHust (s
Pa3BEOUYHBIX CKBAYXKHH)

2.27 Pacuer Harpy3ku Ha Kproke. Beibop OypoBo#i ycTaHOBKH

2.28 T'eonoro-texunueckuit Hapsan [IPUJIOXKEHUE — I'eonoro-
TEXHUYECKUHN HAPS]

3 CHEHHUAJIBHAS YACTD - HaumeHoBaHue TeMbI

Beenenue

3.1....

3.2....

BriBoabl

4 JKOHOMUNYECKAS YACTb

4.1 CocraBiieHre HOPMATUBHOM KapThl

4.2 KoppeKTupoBKa CMETHOM CTOMMOCTH CTPOUTEIHCTBA CKBAKUHBI
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4.3 PacyeT TeXHUKO-DKOHOMHYECKHUX IMOKA3aTEeIIeH
4.4 PacueTr sxoHOMHUYECKON A(HPEKTUBHOCTH OT BHEAPECHHUS HOBBIX TEX-

HOJ'IOFHfI, IMPHUBCACHHBIX B CHCHH&HBHOﬁ qaCTU JUIINIOMHOTI'O ITPOCKTA

HBI

an)

5 BESOITACHOCTbB U 9KOJIOI'MYHOCTD ITPOEKTA
Beenenue
5.1 OOecneuenue 6e30MaCHOCTH PabOTAIOIMIUX NPU OYpEHUU CKBaKH-

5.2  DKOJOTUYHOCTH MPOEKTa

5.3  UpesBbvaitHbie CUTyaITuu

BriBoinl

CIIMCOK HUCITOJIB30BAHHbBIX NCTOYHUKOB
I'PA®OUYECKASA YACTD ITPOEKTA (neMOHCTpallMOHHBII MaTepu-

1 I'eosioro-texunueckuit Hapsg - 1 1. @. Al
2 TexXHHUKO-2KOHOMHUYECKHE IMOKa3aTelIM MPOCKTUPOBAHUSA CKBOXUHBI U

BHEJIPEHUSI HOBOM TEXHUKH (CTelMaibHas yacTh npoekra) — 1 1. @. Al

3 HGMOHCTpa]_II/IOHHHﬁ MaTtcpuall I10 CHGI.[PIEUII)HOﬁ 4aCTH — IIPC3CHTALUA

B iporpamme Microsoft Office PowerPoint.



Ipunoxenue B
(oGs3aTenpHOE)
Oo0pa3sen 3asBIeHUA

PykxoBoguTento 00pa3oBaTenbpHOI mMpo-
rpaMMBbI
Amnamkunoit A E.
OO0ygaromuiics Tp.

(®.11.0. nomHOCThIO, pa300pPUUBO)

3ASBJEHUE
IIpomry yrBepaMTh TeMy AMIJIOMHOI0 IPOEKTA:

«HpOGKT CTPOUTCIILCTBA

(Tun npodIISL: HAKIIOHHO HAMIPABICHHOMN, BEPTUKAIBHOM,

I‘OpPI30HTaJ'[BHOﬁ nT.no., Hed)T}IHOﬁ, Ta30BOW U T.A., HA3BHAYCHUEC CKBaXKWH (pasBeﬂquaﬂ,

JOOBIBAIOIIAs, HATHETATEbHAS U T.J1.)

CKBa)XUHBI TTyOUHON M Ha
(ryOuHa 10 BEPTHKAIN) (Ha3BaHHE MECTOPOXKACHHUS, IIOIA M)

MECTOPOXKJICHNH (IITIOIIAIH)
Tema ciennanbHOM YaCTH:_

OO0y4aromnimiics 20 r

(momnuck) (mata)

PykoBoaurenn 20 r
(moamnuce) (mara)
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Hpunoxenue I
(pexomeHIyemMoe)

PEDEPAT

BrinyckHast kBanudukanronHas paboTta (Marucrtepckas auccepranus) 75
c., 18 pucynkoB, 3 Tabuuibl, 26 UCTOYHUKOB, 2 TPWIOKEHMS, 14 TUCTOB mpe-
3EHTAIHH,

KitoueBbie cioBa: ucclieloBaHUE, TBEPAbIE PACTBOPBI, MUKPOCTPYKTYpa
tumna B2, metactabmibHas ¢asa.

OOBEKTOM HCCIIEIOBAHUS SBJISIIOTCS TBEP/bIE PACTBOPHI CUCTEMBI.

Lenb paboTHI - UCCIEIOBAaHUE CTPYKTYPHI U TUIIOB YIOpsAI0oUYeHUs, (Hop-
MUPYIOIIMXCS B 00JIACTH TBEPBIX PACTBOPOB (Da30BOM TUArpPAMMBI.

B mpouecce paboThl MPOBOAWINCH AKCIIEPUMEHTAJIbHBIE HCCIEAOBAHUS
METOJaMHU SJIEKTPOHHOW MUKPOCKOITUH U PEHTTEHOCTPYKTYPHOTO aHaJIU3a.

B pesynbprare uccieqoBaHWl YCTAHOBJIICHO, UYTO YIOPSAOYECHHUE MO TUITY
B2 npoucxoauT myTeM reTeporeHu3ali TBEPAOTrO PacTBOPa U IOCTUKEHHUS CO-
OTBETCTBYIOLIETO CTEXMOMETPUUYECKOTO COCTaBa B OOOTAIIEHHBIX 00IACTAX WU
cinosix. [lomydeHHble pe3ynbTaThl HE COINIACYIOTCS C OOIIENpPHUHATON (ha30BOil
IUarpaMMor B 00JIaCTM TBEPABIX PAaCTBOPOB, KakK IO TMOJOKEHHUIO oOjacTei
YHOPSIIOUEHHUSI, TaK U 10 ()a30BOMY COCTaBY.

Pe3ynbTaThl pekOMEHAYEeTCsl HCIOIb30BATh B HAYYHO-UCCIEA0BATEIbCKUX
WHCTUTYTaX W OpraHU3alMiX, 3aHUMAIOIINXCS U3ydeHueM (pa3oBbIX MpeBpaliie-
HUW B CIUIaBax JJIsl JQJIbHEHIIUX MCCIIEIOBAaHUN M KOPPEKTUPOBKHU (Pa30BOM
nuarpammel Fe-SK.

11



['rybuna, M

(@}
Cuctema g < =
S
o @ =3
Otnen ¢ 9 =
=8
CauTa (spyc) 7
CocraB moposl §
<
Kpurepuii TBEpIOCTH/KPETIOCTH TTOPOJT =
]
[
(%]
3
[¢)]
w
(@]
AOpa3suBHOCTH TTOPOIBI %
=i¢

VYron nageHus miacTa, rpaj.

[TnacroBast TemriepaTypa/1aBicHue,
°C/MIla

OcnoxHeHUs1 BO3MOKHBIE ITPU OypeHUH

QI/I)IOQHI/IHBXQW-O}II/ISI/I(I) -AHAJOILOLUIl

4LOBh EBIOOhHMIOI0d |

EUHBLOIAIr0ou| B1oeIll rodom ed1d

[¢]
OTt60p KepHa %
f)
X
S
e
(¢
OneKTpoMeTpruIecKue
paboThI

q

OMMOORUEU(OAL

KoHcTpykius CKBa>KUHBI

Crioco6 OypeHwusi, TUI 3a00HHOTO JBUTATEIS

Tun, pazmep, KOIUYECTBO JOIOT

Ocesas Harpy3ska, kH

-1
Yacrora BpalieHu:A A0JI0Ta, MUH

3 3
[IponsBoauTensHOCTH HACOCOB, (M/c)x10

JaBnenue Ha crosika (MIla)

KomnonoBka HHM3a OypuIIbHON KOJTOHHBI

[TapameTps! 6ypoBoTo pacTBopa: MIOTHOCT
kr/M°, yc. Bsi3kocTs, GuubTpaTooTaaya (Bo-
nmootnada), TommuHa kopku, CHC, comep-
JKaHHUe TBeproil (passl
[lepedyens XxumpeareHTOB, UHTEPBAJIBI 00-
paboTKu

91L9Ch EBIIIhUIOIMOHXAL-OMHUHXA ],

WHTepBainsl 1 cKOpocTh MPOPaOOTKU CTBOJIA
CKBA)KUHBI
Meponpusartus 1o NpeaynpexacHUI0
OCJIO’)KHEHUH, aBapui

ouHehoWHd] |
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IMpusioxenue E
(obs3aTenbHOE)

Oo0pa3zen peueHzuu

MHHHUCTEPCTBO HAYKH M BBICHIEIO OGPA3OBAHUSI POCCHICKOM ®EJEPAIIMA
denepanbHOE TOCYAAPCTBEHHOE OFOJHKETHOE 00Pa30BaTEIbHOE YUPEIKICHUEC
BBICIIIETO 00pa30BaHuUs
«TIOMEHCKWHA UHAYCTPUAJIBHBI YHUBEPCUTET»

BBICIHIAS MH)KEHEPHAS IIIKOJIA EG

VYBaxkaemblii (as)

[Ipocum Bac x JIaTh MUCBbMEHHYIO PELEH3UIO HA BBINYCKHYIO
kBanupukanuonnyto padoty (BKP) oOyuaromerocs
Ha TEMY:

PykoBoauTenb 00pa3zoBaTenbHON
IPOrpaMMBbI A.E. Anamiknna

PELHEH3USA

1 CooTBeTCTBHE 3aJaHUIO

2 KagectBO oopmiieHus

3 AKTyalnbHOCTb

4 OpuruHaIbHOCTh PEMIEHUS 3a4a4H

5 Texuuko-skoHOMHYECKast 3 (HEKTUBHOCTh
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IIponomxkenne npunoxenus E

6 Henocratku

7 PekoMeH1a1mu 1o BHEAPEHUIO U COBEPILIEHCTBOBAHUIO

8 CooTBeTcTBHE PadOTHI TpeOOBAHUAM, TpeabsaBisieMbiM K BKP

Onenka (6auisl)
aBTOP
3aciy’KMBaeT (HE 3aciyKMBAET) MPUCBOCHUS KBATU(PUKAIIUA TOPHBIA WHKEHEP
no cneruanbHocT 21.05.06 — HedrerasoBbie TeXHUKAa U TEXHOJIOTHUU HaIpaB-
JeHHOCTh « TexHomorrs OypeHust HEPTIHBIX U Ta30BBIX CKBAXKUHY

Penienzent
(IOMKHOCTD, 3BaHUE) (MHUIMANB, (PaMUITHS)
(mara)
M.IL

C perieH3ue 03HaKOMJIEH

(mara) (Tmoamuch) (M.0. ®amunus obyyaromerocs)
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IHpuiaoxenue 7K

®OPMA OT3bIBA
PYKOBOIMTEJSl HA IUIJIOMHBIN MPOEKT

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EEPALIUNA
CDGI[CpaJIBHOG rocyaapCTBCHHOC 6IOI[)K€THOC O6p&30BaTCJII>HOG

YApexACHUE BBICIIIETO 00pa30BaHUs

«TIOMEHCKWI WHAY CTPUAJBHBIA YHUBEPCUTET»
BBICIIIASI HHXXEHEPHASI HIKOJIA EG

OT3bIB
PYKOBOJUTEJISI BHINYCKHON KBATH(UKAIIMOHHONH PadoThI

Ha BeImyckHYI0 KBaTM(DUKAIIMOHHYIO paOb0Ty 00yJaromierocs

CrieninanbHOCTD
Tema BKP

BKP BbinosiHeHa

(Mo Teme, MPEMTOKEHHON O0YYaIOUIMMCS; IO 3asBKE NPEANPUATHS;, B oOnacTu (HyHIaMEH-
TaJIbHBIX M MOMCKOBBIX HAYYHBIX UCCIIEOBAHUIN)

Co6mronenue rpaduka Beimonnenus BKP
CreneHb TpUMEHEHHS HMH(DOPMAIMOHHBIX TEXHOJOTHMM mpu BbimodHeHnn BKP

[TonoxxurensHble cTOpoHBI BKP

3ameuanusa k. BKP

(x omy0IMKOBaHUIO, K BHEJIPEHUIO, BHEJIPEHA, HA KAKOM TIPEATPUSITHHN )
JononnurensHas nuapopmanus mist [OK

Onenka
PykoBogutens BKP

(moamuce) (pammnusi, UMs1, OTYECTBO)
C 0T3BIBOM 03HAKOMJIEH ()

(moamuck) (®UO obyuaromierocs)

15



YuebHoe u3nanme

JAUIJIOMHOE TPOEKTUPOBAHUE

MeToanueckue ykazaHus K BBIOJHEHUIO TUTIIOMHOTO MPOEKTa (MIPUIIOKEHUS)
JUTs1 00y4aroIIUXCs CIIeUaIbHOCTH
21.05.06 — HedrerazoBble TEXHUKA U TEXHOJIOTUH
HaIpaBIeHHOCTh « TeXHONOTUsl OypeHUs HEPTSIHBIX U Ta30BbIX CKBAKUH
(gactsb 3)

CocraBurenn
BAT'AHOB IOpwuit Bnagumuposuu
CEMEHEHKO Anacracus ®enopoBHa

B asmopckoti pedaxyuu

[lonnucano B meyatb . .20 . ®opmar 60x90 1/16. Ycnu. neu. 1.
Tupax 9K3. 3aka3 Ne

bubanoTeyHo-u31aTeNIbCKUN KOMILIEKC
dbenepaabHOTO roCy1IapCTBEHHOTO O0/PKETHOTO0 00pa30BaTeIbHOTO
YUPEKJICHUS BBICIIET0 00pa30BaHUS
«TroMeHCKMI UHAYCTPUAIIBHBIA YHUBEPCUTET.
625000, Tromens, yi. Bonogapckoro, 38.

Tunorpadus OuOGIMOTEYHO-U3TATEIHCKOTO KOMIUICKCA.

625039, r. Tromens, yn. Kuesckas, 52
Kuesckas, 52
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