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AHHOTAIUA

MeTtoauueckue ykazaHusl K BBIIIOJHEHUIO TUIIJIOMHOTO MPOEKTa sl 00y-
yaromuxcs cneuuanbHoct 21.05.06 — Hedrera3oBble TeXHUKA MU TEXHOJIOTHUH,
HaAmpaBlIeHHOCTh «TexHonorusi OypeHuss HEe(PTSAHBIX U Ta30BBIX CKBAXKUHY»
(dacth 1) pazpaboTaHbl B COOTBETCTBUU C TPeOOBAHUSIMU (peJepaibHOTO rocy-
JApCTBEHHOT0 00pa30BaTEIbLHOIO CTaHAAPTA.

Meroanueckue yka3zaHus yCTaHABIMBAIOT OOIIME MOJIOKEHUS K BBIMOJI-
HeHuto numiomMHoro npoekrta ([I1) mo cnenmansHoctu 21.05.06 — Hedrerazo-
BbIC TEXHHKA U TEXHOJOTUU. TpedyemMble TabIuUIIbI, MPUTIOKEHUS U X 0hOpM-
JIEHHE MPUBEACHBI BO 2 U 3 4acTAX JaHHBIX METOAMUYECKUX YKa3aHH.
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1 O01mMe moJ1oKeHus

K nummoMHOMY MPOEKTUPOBAHUIO JOMYCKAIOTCA OOyvaromuecs, He UMe-
IOIIME aKaIeMUUECKON 3a/10J>KEHHOCTH.

JIMTIII0OMHOE TPOEKTUPOBAHUE SIBIISIETCS 3aBEPILIAIOIIUM 3TAIOM 00y4YeHUs
Y UMEET CBOEH I1eJIbIO:

- 3aKperuieHHe, CUCTEMATU3allMI0 TOJYyYEHHBIX B MEpuoj OOy4eHHS
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM MO CMEIUaTIbHOCTH, TPUMEHEHHE X
MpU PEUICHUU MPOEKTHBIX, HAYYHBIX M SKOHOMHUYECKUX 3a7ad CTPOUTEIIbCTBA
HE(TSIHBIX M Ta30BBIX CKBAKUH;

- pa3BUTHE HaBBIKOB BEJCHHUS CaMOCTOSITEIbHOW pabOThI, OBIAJCHHUE
METOJMKaMHU HUCCJIEAOBAaHUN, POBEACHUS IKCIIEPUMEHTOB, 00OpadOTKU pe3yIib-
TaTOB IPHU PELIEHUU Pa3padaThIBAEMbIX B JUIUIOMHOM ITPOEKTE MPOOJIEM U BO-
IIPOCOB;

- BBIICHEHUE MOJTOTOBJIEHHOCTH CTYJEHTOB JJIsl CAMOCTOSITEIBHON pa-
OOTBI B yCIOBUSIX COBPEMEHHOI'O IIPOU3BO/ICTBA.

ConepxaHue TUILNIOMHOTO MPOEKTa JOJKHO OTBEYaTh COBPEMEHHOMY
YPOBHIO Pa3BUTHsI OTE€UECTBEHHOTO U 3apyOeKHOr0 MPOU3BOJCTBA, JOCTUKEHU-
SIM TIEPEJIOBBIX HAYYHO-TEXHUUYECKUX U TEXHOJOTUYECKUX Pa3pabOTOK.

NcxoaHpIiMu TaHHBIMU 7151 BBITIOJIHEHUS TUTLIOMHOTO TIPOEKTA SIBIISTFOTCS
MaTepualibl, COOpaHHBIE B MEPHUOJI MPOXOXKACHUS MPEITUIIIOMHON MPAKTUKH,
KOTOPBIE JOJIKHBI OBITh MIPEACTABICHBI B 33JJaHUU HA IUIIJIOMHOE MMPOEKTUPOBA-
Hue (npunoxkenne A). OHO BKITIOYAET:

- TeMy IpOeKTa (J1aTa, HoMep MpHKa3a 1 HAUMEHOBAHUE TEMBbI);

- CpOK Cauu;

- UCXOJIHbIC JaHHbIC (OCHOBHBIE MPOEKTHBIC JAHHBIC U PErIaMEHTUPY-
IOIIEe JJOKYMEHTHI /IS BhIOHeHUs [13);

- MepedyeHb BOMPOCOB, MOJJICKAIINX pa3padOTKe B MPOEKTE, C YKa3aHU-
€M CIeIHaJIbHOM YacTH;

- 110 CIIeUANIbHOM YacTH MpE3eHTAIs, BHITIOJIHEHHAs B TIporpamme Mi-
crosoft Office PowerPoint;

- TepedyeHb rpauuecKkoro Marepuaia (4uciio 1 HauMEHOBaHUE HEOOXO0-
JMMBIX YEPTEKEN);

- ¢amunuu pykoBoauTens (BBeaeHHe, pasd. 1; 2; 3), KOHCYJIbTaHTOB
(pa3a. 4 u 5), 1 HOPMOKOHTpOJIEpA.

JIMTUIOMHBIN MPOEKT COCTOUT U3 noscHuTeNnbHo 3anucku (I13) u rpadu-
yeckoi yactu. Cocrtap 113 momkeH cooTBeTCTBOBATH NpuiokeHuto b. Oobem u
coJiep>kaHue rpaduyecKor YacTH ONpeessieTCs 3a1aHUEM.

Tema IUIUIOMHOTO MPOEKTa U PYKOBOJAUTEIb YTBEPXKAACTCS MPUKA30M
nupektopa [logpasneneHrss Ha OCHOBAaHUM 3asIBJICHUS CTYJIEHTa (MPUIIOKEHUE
B), a 3amanne Ha AWIUIOMHOE MPOCKTUPOBAHUE — PYKOBOJUTENIEM OOpa3oBa-
TEJIbHON ITPOTPAMMEBIL.

JINTUTOMHBIN  TIPOEKT JOJKEH OTBEYaTh TPEOOBAHUSM JICHCTBYIOIIMX
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CTaHJApTOB, PYKOBOISIINX JOKYMEHTOB, HOpMaM, MpaBmwiiaM U 0hOpMIIATHCS B
COOTBETCTBHUH C HACTOSIIMMHU MY U TpeOOBaHUSIMU KOTOpbIE IPUBEIEHBI [pa3i.
53].

2 IosicuurenbHas 3anucka (I13) TuryabHbIH JHCT

OO6pas3er 3amoIHEHUS TUTYJILHOTO JIUCTA MPEJCTaBIICH B [pa3a. 5;2].

3ajaHue HA IMILIOMHOE MPOEKTHPOBAHHE

Odopmnenue 3ananus Ha JI1 (mpunoxxenue A) [pasza. 5;2].

Pedepar

B pedepate gaetcs kpatkoe onmmcaHue CTPYKTYPHI AUTUIOMHOTO TPOEKTA,
OCHOBHBIX PEIIaeMbIX 3a7ad U BOMPOCOB. B pedepare ykaspiBaeTcs mellb HaIu-
caHusi pabOTHI, KpaTKOE €€ COACep)KaHWe U OCHOBHBIE PE3YJIbTaThl, TTOJYICHHBIC
B X0Jie uccienoBanus. TekcT pedepara BHIMOIHACTCS HA PYCCKOM M HHOCTpaH-
HOM $I3bIKaxX Ha OTJEIBHBIX CTPAHMIIAX, IOMEMIAETCS MOCIE CTPYKTYPHOTO 3Jie-
menta 113 «3AJJAHUE HA JUITJIOMHOE ITPOEKTUPOBAHUE» u nepe-
meraercs BMecte ¢ TekctoM 113 BKP.

[IpumepHOE conepkaHue MPEACTABICHO B [pa3l. 5;2].

BBenenne

Bo BBeseHHM K JUIIOMHOMY MPOEKTY JOJKHBI ObITh OTPaKCHBI: 3HAUH-
MOCTh paiioHa BeACHHUS padOT B Pa3BUTHU TOIUTMBHO-IHEPTETUYECKOTO KOM-
riekca objacTu (paiioHa); OMUCHIBAIOTCS HMMEIOIIMECS MPOOJIEMbI; OCHOBHBIC
HaIpPaBJICHUS U MYyTU UX PEHICHUS;, KPATKO XapaKTEPU3YIOTCS BOIMPOCHI, pa3pa-
OOTaHHbIE B CIIEHYACTH MPOEKTa W B pasjaeiie «IKOJOTMYHOCTh U Oe3omac-
HOCTb», HANpPAaBJICHHBIE HA PEIICHUE HAYYHO-TEXHUYECKHX MPOOJEM, OXpaHbI
HEJIp ¥ OKPYKAIOIIEN CPEBI.

2.1 Teonoruveckasi 4acTh

['eonornyeckasi 4acThb B OCHOBHOM IPEACTABISETCS B BUJIE TaOIHII, KOTO-
pbie, TI0O CYTH, COOTBETCTBYIOT TpeOOBaHUSIM MakeTa paboyero mpoekTa Ha
CTPOUTENIBCTBO CKBOKUH Ha HEPTh U ra3 (pasn. 5; 1, Tabnuua 1-24).

2.1.1 TekTtoHuKa

[IpuBoasATCS AaHHBIE MO TEKTOHUYECKOMY CTPOEHHUIO T€0JIOrMYECKOro
paspesa MECTOPOXKIACHUS (HOCUT OMUCATENbHBINA XapaKTep).

2.1.2 Oporunporpadus paitona padbot

B nmanHOM moppasaene HeoOXOOUMO KpaTKO OMHCaTh reorpaduueckoe
MOJIO’KEHHUE, penbed U MOBEPXHOCTHBIA MOKPOB MECTHOCTH, PEUHYIO U JOPOK-
HYIO CE€Th, KIIMMAT, TNIyOUHY MpPOMEp3aHusi TPYHTA, CPOKH OTOMHUTEIHLHOTO TIe-
pHuoJa, YCIOBUS BOAOCHAOXKEHNUS, TPAaHCIIOPTUPOBKH TPY30B U T.I.

2.1.3 JIutonoro-cTpaturpaguyeckas XapakTepucTuka H (U3UKO-
MEXaHUYECKHE CBOMCTBA TOPHBIX MOPO/I IO Pa3pe3y CKBAKUHBI

B moapasnene nmpuBOasSTCS CTpaTUrpa@uUecKuil pa3pe3 CKBAKHUHBI, dJie-
MEHTHI 3ajJieraHusi U KOd(PPUIIMEHT KaBEPHO3HOCTU IUIACTOB, JTUTOJOTUYECKAS
XapaKTEPUCTHKA M (PU3NKO-MEXaHUYECKHUE CBOMCTBA TOPHBIX MOPOJI TIO pa3pe3y
CKBQ)KUHBI.



Cenenus 1Mo TpagueHTaM IUIACTOBOTO, MOPOBOTO, TOPHOTO NAaBICHUN U
JABJICHUSI TUIPOpA3pbIBa MOPOJ, MPUBEACHHBIX K TIIyOMHE UCCIEAOBaHUS, MPU-
BOJISITCSL.

2.1.4 HedTterazoBogoHOCHOCTh

B pasnene npuBonsTcs 1aHHbIE IO HEPTEHOCHOCTH, TA30HOCHOCTH U BO-
JIOHOCHOCTH.

2.1.5 Bo03MOXXHBIE OCITIO)KHEHUS NMPU OypEeHUHU

[TapameTpsl, XapaKTepU3YIOIMUE BO3ZMOXKHBIC OCIOKHEHUS yKa3bIBAIOTCS
Ha OCHOBE CTAaTHCTHYCCKHMX JAHHBIX JJIsl HauOoJee MPeICTaBUTEIbHBIX Ha pa3-
OypuBaeMbIX U IKCIUTYaTUPYIOIIUXCS TIOMAIX YCIOBHHA.

2.1.6 MHccnenoBaTenbckre pabOThI B CKBAKUHE

B pasnene npuBoaaTCs miIaHUpyeMbIe JaHHBIC IO OTOOPY KEepHA, IJIaMa U
TPYHTOB, T€O(U3UIECKHUE UCCIICIOBAHUS, JAHHBIC MO WCIBITAHUIO B IPOIECCE
OypeHusi.

2.1.7 PabGoThl 1O UCIBITAHUIO B AKCIUTyaTAllMOHHOW KOJOHHE M OCBOE-
HUIO CKBAKUHBI; CBEJCHUS 110 SKCILTyaTalluu

[IpuBoasTCS HaHHBIE MO WCIBITAHUIO (OCBOCHHUIO) CKBXXHHBI B HKCILTya-
TallMOHHOM KOJIOHHE, paboThI MO nepdopaiuy IKCILTyaTallMOHHON KOJIOHHBI, IO
WHTEHCU(UKAIIMU TPUTOKA TIJIACTOBOTO (PIIFOMIA UM TOBBIIICHUIO TTPUEMUCTO-
CTH TIJIacTa, JIOMOJHUTENIbHBIE PA0OTHI MPU UCTIBITAHUN (OCBOEHUIO), TAHHBIE 110
AKCILTyaTallMOHHBIM 00BbEKTaM, TAHHBIE TI0 HATHETATEIhHOU CKBAKUHE.

2.1.8 IIpombicnoBo-Teo(hr3MIECKUE UCCICTOBAHMS

[Ipennaraercss KOMIUIEKC reo()U3NYECKUX UCCIIeI0BaHUN CKBaXKUHBI. JIu-
TepaTypa 0 BBITIOJHEHHUIO JAHHOTO pa3jieiia peKoMeHA0BaHa B [pa3n. 5; 4-19].

2.2 TexHuuyeckasi 4acTh

Pexomengyemas nmutepaTypa JUisl BBIIOJTHEHHUS 3TOTO pas3zelia MpeicTaB-
JeHa B [pasa. 5; 20-147]

PesynbraThl 000CHOBaHUM, BHIBOJIOB, PEKOMEHAAINI MTPEACTABISIOTCS 110
KOKJIOMY TOApa3ieny B BHUAE TaOnuI], (GOpMBI KOTOPHIX YKa3aHbl B TaOJIUIAX
25-51.

2.2.1 OO0ocHOBaHUE TOYKU 3AJI0KEHUS CKBAKIHBI.

Touka 3aJ105)KEHUsT CKBaKUHBI ONIPEAEIISAECTCS MO CTPYKTYpHOU Kapre. ['my-
OuHa ckBaXuHbI Hy,, , M Ompesiensercs no ¢popmyse

HCKB: HKH + hnn + h31 (1)

rae Hy, - myOuHa KpoBIH I1acTa 1o BEPTUKAIH, M;

Ny - MOLITHOCTB TPOAYKTHBHOTO IJIACTa, M;

h, - roybuna 3ymmda, M.

[IpuBOAMTCS BBIKOTIMPOBKA M3 CTPYKTYPHOM KapThl MECTOPOKICHHUS.

2.2.2 CocrosiHue TEXHUKHU U TEXHOJOTMU OYpEeHMs] CKBaXHMH HAa MECTO-
POXKIICHUH.

[IpuBoauTCS KpaTKuil aHANW3 MPUMEHSEMBIX TEXHUYECKUX CPEACTB U
TEXHOJIOTUI OypEeHUsI CKBAXKUH HA MECTOPOXKIICHUU TI0 pabovYnM, TPYIIOBBIM H
Jp. IPOEKTaM.



2.2.3 BpoigeneHne 30H OCIOKHEHWA U MHTEPBAJIOB ¢ HECOBMECTUMBIMU
ycioBusiMu Oypenusi. [loctpoenue coBMenieHHOro rpaduka u3MeHeHUs Tpajiu-
€HTOB JIaBJICHUN

CtpouTtcsi COBMEIIEHHBIN TIpaduK H3MEHEHHsI TPaJUEHTOB IJIACTOBBIX,
MOPOBBIX JIABJICHUH, TUIPOpa3pbiBa MOPOJ MU JABIEHUS THAPOCTATHYECKOTO
cTojiba OypoBoro pactBopa. [Io JaHHBIM COBMENIEHHOTO IpaduKa JaBJICHUNA U
MPEANnojJaraéMbIM 30HAM OCJIO)KHEHHUH OMpEAeNIIOTCsS MHTEPBAJIbl KPETUICHUS
CKBaXXUHBI - TabnuIa 25.

2.2.4 Ob6ocHoBaHMe, BHIOOp U pacueT TuUmna Npopuis CKBaKUHBI U J10-
MTOJTHUTEILHBIX CTBOJIOB.

Tun nmpodunss 060CHOBBIBaETCS MCXOIs M3 TPEOOBAHUU HKCILUTyaTaIHH
CKBOKHWH W HAINYUS TEXHUYECKUX CPEJICTB ISl €0 BBITIOJHEHUS - Tabmuma 26.
Pe3ynbpTaThl pacueToB MpeACTaBisSIOTCS B TaOauIe 27 ¥ MPUBOAITCS B BUJE PH-
CYHKa; MpU HEOOXOJIMMOCTH BBIOMPAETCS M paccMaTpuBaeTcsl mpoduisb J0MoJ-
HUTEJIBHOTO CTBOJIA U3 00CAKEHHON CKBaKHHBI.

2.2.5 (O00cHOBaHHE METOJIa BCKPHITHUS MPOYKTUBHOTO TUIACTA U PACUET
KOHCTPYKIIUU CKBXKUHBI NIPU OYpPEHHH OCHOBHOTO U JIOMOJHUTEIHLHOTO CTBO-
JIOB.

OOOCHOBBIBAETCS METOJI BCKPBITUSA MPOIYKTUBHBIX TOPU30HTOB, MPOU3-
BOJMTCSl pacueT MapamMeTpOB KOHCTPYKIIMU CKBaXHHBI, CBEJEHUS MO KOTOPOM
IPEACTABIIAIOTCS B BUJIe Tabmnul 28, 29.

2.2.6 AHamM3 PU3NKO-MEXaHUYECKUX CBONCTB TOPHBIX TTOPOJ

OU3NKO-MEXaHUIECKUE CBOMCTBA BCKPBIBAEMBIX MOPOJA TMPHUBOAATCS B
tabnuue 30. AHanu3 TPOBOJUTCS MO MPOEKTHBIM U (PAKTUYECKUM JAHHBIM Oy-
pEeHUSI.

2.2.7 PasnmeneHue TEOJOTHYECKOTO pa3pe3a Ha HWHTEPBAJbl YCIOBHO
OJIMHAKOBOW OYpHUMOCTH.

[IpuBoauTCS pazdMBKA T€OJIOTHYECKOTO pa3pe3a MECTOPOXKICHHUS MO UH-
TepBajaM ycIoBHOUM Oypumoctu - Tabnuna 30.

2.2.8 Bwibop cmocoba Oypenusi. OOOCHOBBIBaE€TCS CHOCOO OypeHus
CKBQ)KUHBI.

2.2.9 Amnanu3 u BbIOOp d(PPEKTUBHBIX TUIIOB MOPOIOPA3PYIIAIONTUX WH-
CTPYMEHTOB M CXEMbI UX TPOMBIBKH (KEPHOOTOOPHBIX YCTPONCTB M OypPUITLHBIX
rOJIOBOK B Pa3BeI0YHOM OypEeHUN)

Br1OuparoTcst TUIBI T0JI0T, MPUMEHSIEMBIX JIJIT OYpeHUST OCHOBHOTO H J0-
MOJTHUTEILHOTO CTBOJIA, B 3aBHUCHMOCTH OT (DM3MKO-MEXaHMYECKHX CBOWCTB
TOPHBIX TIOPOJ M (DAKTUYIECKUX JAHHBIX OTPAOOTKH JOJIOT HA MECTOPOXKICHUH -
tabmuma 31.

2.2.10 TIpoexkTupoBaHUE peKHUMa OypEeHUSI.

[IpuBoauTCs 000CHOBaHKE PEKUMOB OypeHHs 10 MHTEpBaIaM Mpu Oype-
HUU OCHOBHOTO U JIOTIOJTHUTEIHHBIX CTBOJIOB CKBAXKUH

2.2.10.1 Pacuer oceBoit Harpy3KH HA JIOJIOTO

2.2.10.2 OO6ocHoBaHue pacxoaa OypoBOro pacTBOpa
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2.2.10.3 Pacuer yacTOTHI BpalIeHUs 00T

2.2.10.4 Pacuer MakcuMaJbHOM BEJIMYWHBI JaBJIEHUM Ha BBIKHUJE Oypo-
BBIX HACOCOB

Pexxum OypeHHs] CKBaKUHBI MPOECKTUPYETCS MO MHTEpBajiaM, OCHOBHBIE
napameTpbl IPEICTABISAIOTCS B BUE TaOIUIIbI 32.

2.2.11 OO6ocHOBaHUE, BHIOOP U pacueT KOMIIOHOBOK OYpUJIbHOW KOJIOH-
Hbl. OOOCHOBBIBAIOTCS U PACCUUTHIBAIOTCSI KOMIIOHOBKHM OYpUIIbHOW KOJIOHHBI -
tabauna 33, 34.

2.2.12 BpiOop 3a00iiHBIX ABHUTaTeNel MO MHTEpBajiaM OypeHHUs U TpH
OypeHHMHU JOTIOJHUTEIBHBIX CTBOJIOB.

Bribupatorcs 3a0oiiHble OBUTATENU MO MHTEpBajaM OypeHHUs Ha MECTO-
poXIeHuu - Tabnuia 35.

2.2.13 Pacuer nmameTpa HacagoK A0JI0TA

PaccmarpuBaroTcsi M BBHIOMPAIOTCS JUAMETPhl HACAOK MOJIOT JJIS BBI-
OpaHHBIX THUIIOB JOJIOT.

2.2.14. Breibop tuma OypoBOTO pacTBOpa M pacyeT MapaMeTpoB MPOMBI-
BOYHOM KUKOCTH

Bri6upaercss Tun OypoBOro pactBopa M MPOU3BOJIUTCS pacueT €ro mapa-
MeTpoB. Pe3ynbTarhl mpeicTaBsOTCs B BUE TaOIUIIbI 36.

2.2.15 Xwumunyeckas oO0pabOTKa MPOMBIBOYHOM >KUJKOCTU IO MHTEpBA-
JaM (COCTaBJIEHUWE KapThl NMOMHTEPBAIbHOW OOpAaOOTKH pacTBOpa), pacyer IMo-
TpeOHOTO KOJIMYECTBA KOMIIOHEHTOB OypOBOTO pacTBOpa MpU OYypEeHHH OCHOB-
HOTO U JIOTIOJTHUTEIBHBIX CTBOJIOB

OOGOCHOBBIBAETCS U COCTABISIETCS KapTa MOWHTEPBAIILHOM 00paboTKH Oy-
POBOTO pacTBOpa Npu OYpPeHUH CKBAKMHBI HA MECTOPOXKJIEHWHU. PaccunThiBaeT-
Csl TOTPEOHOE KOJIMUECTBO KOMIIOHEHTOB OypOBOT0 pacTBOpa mpu OypeHUu oc-
HOBHOTI'O U JIONOJHUTENBHOTO CTBOJIA - Tabnuua 37.

2.2.16 OO6ocHOBaHHWE W BBIOOP CHCTEMBI OYMCTKH OYpOBOTI'O pPacTBOpA.
OO60CHOBBIBAETCA U BHIOMPAETCS CUCTEMA OUYMCTKH OYpPOBOTO pacTBOpa C Y4ETOM
MPUPOJOOXPAHHBIX TPEOOBaHUN OypeHUs CKBaXUH HA MECTOPOXKICHHUH - Tad-
muna 38.

2.2.17 TunpaBau4ecKuil pacueT MPOMBIBKH CKBAKUHBI.

[IpoBoauTCS THIPABIMYECKUN pacyeT MPOMBIBKYA CKBAKUHBI 110 UHTEPBA-
jam OypeHusi ¢ 000CHOBaHMEM THIA U YKcia OypoBBIX HACOCOB - Tabiuia 39.

2.2.18 (OO6ocHOBaHWE TUIOTHOCTH TaMITOHAQ)XHOTO PacTBOpa M TaMIIO-
HaXXHBIX MaTEPHAIIOB

[Tpon3BoauTCsS BHIOOP TUIIOB TAMIOHAXHBIX MAaTEPHAIOB M 0OOCHOBBIBA-
eTcst Tpedyemasi TNIOTHOCTh PacTBOPOB Ha MX OCHOBE.

2.2.19 Pacuer 00caaHbIX KOJIOHH U KOJIOHH-XBOCTOBHMKOB Ha MPOYHOCTb.
[TpoBoauTCs pacueT Ha IMPOYHOCTH OOCAIHBIX KOJIOHH, KOJOHH-XBOCTOBHUKOB
JUTSL TOTIOTHUTEIBHOTO CTBOJIA, MTPOMEKYTOUHBIX KOJOHH, KOHAYKTOPOB - Ta0-
muna 40, 41. PaccuntbiBaeTcs yCUIIME HATSHKEHUS KCITYyaTallMOHHOM KOJIOHHBI.

2.2.20 OO6opynoBaHue ycTbs (CHOCOOBI MOJBECKH KOJIOHH, YCTaHOBKA
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IIPOTUBOBBHIOPOCOBOTO 00OpYAOBaHMS, (DOHTAHHOW apMaTypbl, pacyeT YCHIIHS
HATSKEHUSI KOJIOHHBI).

OO60CHOBBIBAETCS TUIT TPOTUBOBBIOPOCOBOTO 000PYI0BAHUS ITPU OypEeHUH
CKB&)KHMHBI, ITOJABECKA 00CATHBIX KOJIOHH U 000pY0BAHKUE YCThsI CKBAXKUHBI JJIs
AKCIUTyaTaluu - Tabnuia 42.

2.2.21 TexuHonornyeckas OCHACTKa 00CaIHBIX KOJIOHH

[IpoBonuTcs 00OCHOBaHUE M pacdeT MOTPEOHOCTH B TEXHOJOTUYECKOM
OCHACTKE 00CaTHBIX KOJOHH M KOJIOHH-XBOCTOBUKOB, HHTEPBAJIOB UX YCTAHOBKH
- Tabnnna 43.

2.2.22 Cnyck 00cagHbIX KOJOHH M KOJOHH-XBOCTOBHUKOB JTOTIOJHHUTEIb-
HOTO CTBOJIA

2.2.22.1 BriOop criocoba crycka

2.2.22.2 TloaroroBka CTBOJIa CKBXKHHBI K CITYCKY

2.2.22.3 TloaroroBka o0CagHBIX TPYO K CITyCKY

2.2.22.4 TloaroroBka OypoBoro o00pyaoBaHus

OOGocHOBBIBaeTCS CIOCOO CIycka 0OCagHBIX KOJOHH M KOJOHH-
XBOCTOBHUKOB, PETJIaMEHTHUPYETCS MOATOTOBKA CTBOJIA, 00CAAHBIX TPYO U Oypo-
BOro 000pY/I0BaHUA K UX CITyCKY - Ta0nuia 44.

2.2.23 (O06ocHOBaHHE CIIOCOOa IIEMEHTUPOBAHMS OOCAIHBIX KOJIOHH.
O6ocHOBBIBaeTCs Crocod 1EMEHTHUPOBAaHUSA OOCAJHBIX KOJIOHH M BBICOTA

MObEMa TAMIIOHAXHBIX PACTBOPOB 3a KOJIOHHaMU - Tabmuua 45, 46.

2.2.24 OO6ocHOBaHWE TEXHOJOTHYECKUX TApaMETPOB TpoIlecca IEMEH-
TUPOBaHUS 00CaTHBIX KOJIOHH.

[IpoBomuTCS pacdeT TEXHOJOTHUYECKHX IMapaMeTpoOB IMpoIlecca MeMEHTH-
pPOBaHUS CKBXHWHBI HA MECTOPOXKICHUU U TIOTPEOHOE KOJIMYECTBO TAMITOHAXK-
HBIX MaTe€pHUaJIOB JUIsl 3TUX Lesel - Tabnuua 47.

2.2.25 O06ocHOBaHHUE croco0a BbI30BA MpUTOKAa HeGTH U raza. O60CHO-
BBIBAETCA CIOCOO BBI30Ba MPUTOKA HE(THU W Ta3a, MPOU3BOIAUTCS

pacyeT Ux TEXHOJOTUYECKUX MapaMeTpoB - Tabmuia 48.

2.2.26 OmnpobGoBaHuMe TPOIYKTUBHBIX IIJIACTOB B Tpolecce OypeHHs
(7151 pa3BeIOYHBIX CKBAYKUH)

OOGOCHOBBIBAIOTCS T€OJOTUYECKUE MPEATOCHUIKN K UCTIBITAHUIO TUIACTOB,
a TaKKe TEXHOJIOTHS M TEXHUYECKHE CPENICTBA JIsi ONMPOOOBAaHUS MPOIYKTUB-
HBIX TOPU30HTOB - Tabnuna 49, 50; TEXHOJOTHS M TEXHUYECKUE CPEACTBA IO
WHTEHCU(UKAMU TPUTOKA HEPTH - Tabimma S1.

2.2.27 Pacuer Harpy3ku Ha Kproke. Beioop OypoBoit ycraHoBku. [Ipous-
BOJMUTCS pacueT Harpy3KH Ha KPIOKE U BBIOOp OYPOBOM YCTaHOBKH.

2.2.28 Tlo pe3ynbTaTam pa3f. 1 u 2 cocraBisieTcs reoyioro-TeXHU4ecKui
Hapsa (npunoxenue J1).

2.3 ChneunajbHaf 4acTh

HGHB CHeHHaHLHOfI qaCTU JUIIJIOMHOTO IIPOCKTA - HNPUBHUTL CTYACHTY
HaBBIKU K CaMOCTOSITEJIbHOMN HaquO-HCCHeHOBaTeHBCKOﬁ " OIIBITHO- KOHCTPYK-
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TOPCKOM pabOTHI.

3ajaHue Mo CneuruaibHON YaCTH CTYAEHTY BBIIAETCS PYKOBOJIUTEIEM AU-
IJIOMHOT'O TIPOEKTa Mepe/i HayaJloM MPEeANIUIOMHON MPaKTUKU 17151 cOopa dak-
TA4YecKoro marepuana. CTpykTypa cCHENUaIbHOM 4YacTH MPOEKTa B OCHOBHOM
CleAyromas:

- BBEJICHHUE — MMOJITOTOBKA 3aJ1a4M HCCIIEIOBAHUS;

- OINHMCAHME CYIIECTBYIOMICH TEXHUKH (TEXHUYECKUX CPEJICTB) U TEXHO-
joruu B P® u 3a pyOGexoM 1o UCCIeayeMOMY BOIIPOCY;

- HHXEHEpHOEe 00OCHOBAHHME TEXHUKH (TEXHUYECKUX CPEJICTB) MU TEX-
HOJIOTUYECKOT'0 IPOLIECCa, IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHNS,

- CpaBHUTENbHBIN aHaIN3 (PaKTUYECKOTO MaTepuala mo 0a3oBOW M HC-
CJIElyEMOI TEXHUKE (TEXHUYECKUX CPEJICTB) UM TEXHOJIOTMYECKOTO MPOLECCa;

- KOHCTPYKTOpPCKasi JOKyMEHTalus W rpaduueckuil Marepuan 1Mo pe-
3yJIbTaTaM UCCJIECA0BAHUS,

- BBIBOJBI.

2.4 JxoHOMHYECKAasl 4ACTh

B sKOHOMHYECKON YaCTH ITUILUIOMHOIO MPOEKTA BBIMOJIHAEMON MO PYyKO-
BOJICTBOM KOHCYJIbTaHTa, JOJKHA OBITh 0OOCHOBaHa MPOEKTHAS MPOJOJIKHU-
TEJILHOCTh CTPOUTENBCTBA CKBAXKHHBI, OINpPEIEICHA €€ CMETHas CTOMMOCTb, a
TaKke 3KoHOMuYecKast d3PHEKTUBHOCTh MEPOIIPUATUM, TTPEJIaraéMbIX B CIEIU-
anbHOM wactu. IloaToMy paboTa Haag PKOHOMHYECKON YacTbi0 MOXKET OBITh
HayaTa JIMIIb MOCJIE TOr0, KaK BBINOJHEH MPOEKT €€ CTPOUTEIhCTBA U 0OOCHO-
BaHbl BCE TEXHUYECKUE W OPTaHU3AIMOHHBIC PEIICHUS B CIEHUAIBHOW YacTH
JUTIJIOMHOTO MPOEKTA.

241 Jlns oG0oCHOBaHUS TPOJOJDKATEILHOCTH OYpPEHUS CKBAXXUHBI CO-
CTaBJIIETCS HOPMATUBHAs KapTa, B KOTOPOU NPHUBOASATCS NMEPEUYEHb, MOCIEA0BA-
TEJbHOCTh TEXHOJOTUUYECKUX OMEPALNI U 3aTPaThl BDEMEHU Ha UX BBIIOJHEHUE.
[Ipn 3TOM HMCHONB3YIOTCS YTBEPIKICHHBIE HAa OYypOBOM MPEAIPHUSITHU HOPMBI
BPEMEHU Ha MEXaHUYeCKoe OypeHHe, 3alPOCKTUPOBAHHBIE TTOKA3aTeNd PabOThI
JOJIOT U T.[.

Meroanka coCTaBJIeHUSI HOPMATUBHOM KapThl MOJPOOHO M3JI0KEHA B JIH-
TepaType, IpeAcTaBICHHOM B [pa3a. 5, 148-154]. CnenyeT oTMETUTD, UTO BpeMs
MOATOTOBUTENIBHBIX PAa0OT K OYpPEHUIO CKBOXXMHBI B HOPMATHMBHYIO KapTy HE
BKJIFOYAETCS.

ITpoekTHas NPOIOIKUTENBHOCTE OyPEHUS U KPETUICHUS CKBAXKHUHBI Ty, 1
onpenenseTcs mo popmyJe

Ty =Tu - K, (2)

rae T, - IpOAOKUTENILHOCTh OYpPEHUS M KPETIJICHUSI CKBAKUHBI, OTIpe/ie-
JICHHAs 110 HOPMATUBHOM KapTe;

K - mompaBo4HBIH KO3 OHUIMEHT, YUYUTHIBAIONINI MOTEPH BPEMEHH II0
NPUYMHAM, HE 3aBUCSAUIUX OT UCHIOJHUTENEH padoT.

[TonpaBounblii k03¢ GULHEHT Kk paccuuThIBaeTCS MO LEIsIM OypeHus Ha
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OCHOBE JJaHHBIX CTaTUCTHYECKOTO ydeTa o OajaHce KaJeHAapHOTO BpeMeHH Oy-
peHUs U paclIM(PpOBKE BPEMEHM aBapUi M MPOCTOEB [0 OPraHU3ALUOHHO- TEX-
HUYECKUM NPUUYMHAM 10 GopmyIie

K=1+At/(ty +tg + toen + then), 3)

rae At - 3aTpatbl BpeMeHU, 00YCIIOBJICHHBIE OCTAHOBKAMHU U aBapusIMU, HE
3aBUCSIIMMHU OT UCHOJIHUTENEH padoT, B CpeiHEM 3a 2 roja, MPeAIEeCTBYIOMINX
rojly pacueTa noIpaBoyHOro ko3¢ duuureHTa, u;

tips tips Toen ¥ tpey — COOTBETCTBEHHO 3aTPAThl BDEMEHH Ha IPOXOJKY, KpeEIl-
JIEHHE, BCIIOMOTATENIbHbIE U PEMOHTHBIE PaOOThl B CPEIHEM 3a 2 MPENbIIYIINX
roja, .

Paccuntannas HopMaTUBHAs U MPOEKTHAS MPOAODKUTEIBHOCTh OypeHHS
U KpeIUICHUS] CKBAXXUHBI pa3dbMBaeTcs MO BHAAM pabOT U AJIEMEHTaM €€ KOH-
cTpykuuu — 1, Tabnuna 52.

Hror ctpok BTOpOii rpadbl TabaMLbl 52 JOJKEH COOTBETCTBOBATH HOpMa-
THUBHOMY BpeMEHH T, ONpeneIeHHOMY B HOPMaTUBHOM Kapre. Tor cTpok Tpe-
Thel Tpadbl OJKEH PABHATHCA MPOEKTHOW MPOAOJDKUTENBHOCTA OypeHUs U
KPEIUIEHUSI CKBAXXUHBI, MOJYYEHHON IPOM3BEIECHUEM HOPMAaTUBHOIO BPEMEHM
T, 1 monpaBo4HOTO KO3 uIrenHra K.

[TpoaoMmKUTENEHOCTh OJTOTOBUTENBHBIX PA0OT K CTPOUTENBCTBY CKBa-
KUHBI, BBIIIKOMOHTaXHBIX padbOT M pabOT MO HCHBITAHUIO NMPUHUMAETCS 10
JAaHHBIM THUIIOBOT'O PabOUYEero MpoeKTa.

24.2 Jlannaple Tabmuupl 52 [1] caykaT OCHOBOHM Il OIpeeiacHUs
CMETHOM CTOMMOCTH CTPOMTENIBCTBA CKBAKHUHBI, KOTOpasi OTPAXaeTcs B CBOJ-
HOM CMETHOM pacyeTe. s cocTaBieHHs] MOCIETHEr0 HEOOXOAMMO HMETh
cMeTHble pacueTsl Ne 3.1 u 3.2, CBOAHYIO CMETY, ITpUJIAaraéMble K TUIIOBOMY pa-
O0ouemy npoekty. MeToiuka KOPpEKTUPOBKH CMETHOM CTOMMOCTH CKBaXXMH TPH
M3MEHEHUH MPOEKTHOMN MPOJOIHKUTEIbHOCTH OypeHHs U KPEIUJICHUS MPUBEICHA
B [pa3x. 5, 149].

2.4.3 PaccunTaHHBIE TEXHHUKO-DKOHOMHYECKHE TOKA3aTeId CTPOUTEIb-
CTBa CKBA)KUHBI CBOJATCS B AKOHOMUYECKOM YacTH B Ta0iMIly 53 U NPUBOASTCS
B yKciie Tpaduueckoro MaTepuasa Ha 3alluTe AUIJIOMHOTO IPOEKTa.

[Tocne 3amosnHeHus: TaOMUIBI YKA3bIBAIOTCSA MPUYMHBI OTKJIOHEHUS MpPO-
eKTHBIX TMOKa3aTesiel OT JaHHBIX TUIIOBOTO pabovero MpoeKTa.

244 OO6ocHOBaHHE YKOHOMHYECKOUN 3(P(HEKTUBHOCTH UCIOJIb30BAHUS B
IIPOLIECCE CTPOMUTENBCTBA CKBAXXUH MEPOIPUATHI HAYYHO-TEXHUYECKOIO MpO-
rpecca MOXET BECTUCh B ABYX HaIlPaBJICHUSIX.

IIepBoe HampaBiieHUE CBS3aHO C peajv3alled MEpONPUATUH, BbI3bIBAIO-
X KOHOMHUIO 3aTpaT B MPOLECCE CTPOUTENBCTBA CKBAXKUH U MPSIMO HE BIIHS-
IOIMX HA MOBBIIIEHWE NOTPEOUTENBCKUX CBOMCTB CKBAXXMHBI (3aTpaThl, HE CBS-
3aHHbBIE C MOBBIIIEHUEM JOOBIYM YTIEBOAOPOAHOIO Chipbs). K uncny Takux me-
PONPUSITHI MOXHO OTHECTH MPUMEHEHHE HOBBIX JIOJIOT, 3200MHBIX ABUTATENICH
WM UX PAlMOHAJIBbHOTO COYETAHMS, COBEPIICHCTBOBAHHE CHCTEM KOHTPOJS 32
napaMeTpamH HaKJIOHHO HalpaBJIEHHOTO OypeHus U T.1.
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Btopoe HanpaBneHue cBs3aHO ¢ OLIEHKON 3((EKTUBHOCTH MEPOIPUSTHI
HTII, npumeHsemMbIX B mporiecce OypeHus, TeXHUuYeCKul d(PheKkT KOTophIX 3a-
KJIFOYAeTCSd B TMOBBIIICHUH MOTPEOUTENHCKUX CBOMCTB CKBaXHUH (YBEIMYCHHE
nebuta, BpeMeHU paboOThl J0 MEPBOro KamuTajdbHOTO pemMoHTa). HeoOxomu-
MOCTh BBIIIOJIHEHUSI 3TOTO PacyeTa COIJIACOBBIBAECTCS C PYKOBOJIMTEIIEM IU-
IJIOMHOTO MpoekTa. B 3ToM ciydae skoHoMuueckasi 3 HEeKTUBHOCTh OIICHUBA-
€TCsl C TOYKU 3pEeHUS HEPTIHON KOMIIaHUH.

ObocHOBaHME YKOHOMUYECKON d(D(PEKTUBHOCTHU MPEAiaraéMbIX MEPOTIPHU-
SATUN TIPOU3BOJUTCS 1O MeTOAuKe MUPOBOro OaHKa PEKOHCTPYKIIUU U Pa3BUTHUS
Ha OCHOBe pacyera uuctod Ttekymeil croumoctu (UTC), ompenensemoit 1o

dbopmyie

n
4TC=3  JJIH, (4)
t

rae AI1/IH; — 1MCKOHTUPOBaHHBIN MOTOK JEHEKHON HAIMYHOCTH B t-OM
rojy; n — NPOJOJKUTEIIBHOCTh PACUETHOTO MEPHUO/IA, TOJIBI.

JTTTH, = TTIH; - o, (5)

rae [IJIH; — moTok AeHEeXKHOW HAJIWYHOCTH, IOJYYEHHOM B t-OM Trony,
TBIC.pYO;

ot — KOO PUIUEHT TUCKOHTUPOBAHUSA IS t-TO TOJa.

or = (1 +Eyn)' 7, (6)

rae Eyn — HopMaTuBHBIN K0P PUITMEHT TIPUBEACHMUS;

t, — rox1, K KOTOpOMY OCYLIECTBISIETCS IIPUBEICHHE.

HopmatuBHblil kK03(hQUIIMEHT TpUBEACHUS YUCICHHO paBeH 3 deKTuB-
HOCTH OT/Iayu KamuTana. B ycIoBusix cTaOMIbHONW YKOHOMHMKHU 3TOT KOd(DPuIu-
eHT OyzaeT paBHbIM 0,1, TOo ecTh ¢ oTnauelt kanurtana 10 % B roa. [ns yyera un-
(bISUMOHHBIX MPOLIECCOB, KOTJa TeMIT MHOISIUU CTAaOWJIEH MO ToJaM, MOXKHO
MCIIOJIB30BaTh CACAYIONTYI0 (hOPMYITy JJIsl JUCKOHTHUPOBAHUS

Aty = (1 + Em) " (L + kug)' ", (7)

rae Kyuy — ronoBoit ko3GpGUIueHT HHQIALUY.

[ToToK MEHEKHON HAIMYHOCTH IS t-TO rojia onpeessercs mo Gopmyie
ITIH; = B; — U; - K; - Hy, (8)

riae Bi - BeIpyuka OT peanu3aiuu npoayKIuu (CKBaXuH, HedTH, ra3a) B t-
OM roay, ThIC. pyo0;

U, — Texyiue 3aTpaThl B t-OM TOj1y, ThIC. PYO;

K — xanutanbHbIC 3aTpaThl B t-OM rofay, Thic. py0; H; — Hanoru, Belriauun-
BaeMbI€ B t-OM TOJ1y, ThIC. pyO.

IIpu pacuere BBIpYUKH OT peaiM3allUM YIJIE€BOAOPOIHOTO CHIPhS 1EJIeCO-
0o0pa3HO HCMOJB30BaTh 1IeHbl Ha He(Th U ra3 0e3 ydeTa aKIM3HOIo Hajora u
Hajora Ha 100aBJICHHYIO CTOUMOCTb.

Texymme 3atparsl W, mpeactaBisitoT coOoi 3aTpaThl Ha CTPOUTEITHCTBO
CKB)KWH UK A00BIYY He(TH (Ta3a) 0€3 aMOPTU3aIUOHHBIX OTUYHUCICHUH.
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Kanuranensle 3aTpatsl K; npencraBisioT co00i € AMHOBPEMEHHbIE 3aTpa-
Thl HA CTPOUTEIBCTBO CKBAXXKMH, TPUOOpeTeHNE 000pyA0BaHNUs, HE BXOALIETO B
CMETBI Ha CTPOUTEIIBCTBO.

Pacuer nanmoroB H; mpenmosaraer ompeneneHue Hajgora Ha HpUOBUIbL U
pa3zMepa HaJoroB, OTHOCUMBIX Ha (PMHAHCOBBIN pe3yJIbTaT.

Pacuer UTC HeoOXOauMO MpEACTaBUTh B JUIIJIOMHOM IPOEKTE B BUJE
TabnuIe! 54.

2.5 be3onacHOCTb U IKOJOTHYHOCTH MPOEKTA

Paznen «be3onacHOCTh U AKOJOTUYHOCTH MPOEKTa» O(OpMIISIETCS B TO-
SCHUTEJIbHON 3alUCKe JUILUIOMHOTO MPOEKTa OTACIbHON YacThio 00bemMoM 10-
15% ot oOuiero conepsxkanus 3anucku. TeKCT He0OXOAUMO MOSCHITH UHKEHEP-
HBIMH pacyeTaMH, CXEMaMH PacCIIOJIOKEHUsI 000pYyIOBaHUS HAa KYCTOBOH ILIO-
Hiajike, pUCyHKamu, TadaunamMu. B pasnene HomKHbI ObITh NMPEACTaBIEHBI Clie-
JYIOIINE MOapa3aebl:

- BBEJICHHUE;

- o0ecrieyeHue 0€30MaCHOCTH PadOTAIOUIMX MPU OYpEeHHWU U PEMOHTE
CKBaXUH;

- JKOJIOTUYHOCTb IPOEKTA;

- 4Ype3BbIYAITHBIE CUTYAIUY;

- BBIBOJBI.

Bo BBeseHnr HEOOXOIUMO /1aTh XapaKTEPUCTUKY Pa3MEIICHUs] KyCTOBOM
IUIOIIAJIKH, PO3bl BETPOB, IOCTABUTh 33J]aut 110 0€30MaCHOCTU U SKOJOTUYHOCTH
IIPOEKTA.

B conepxxanuu paszzgena HEOOXOAMMO OXapaKTepU30BaTh CIAEAYIOIINE OC-
HOBHBIE TOJPA3JEIbl: XapaKTEepUCTUKA YCIOBUWA TpyAa; aHajdu3 HCTOYHUKOB
mymMa u BHOpaluif; OCBEIIEHHOCTH pPadOuMX MECT, 3JIEKTpOoOe30MacHOCTh U
MoJIHHEe3auMTa 1 ap. Heo6XoaumMo npruBeCTH OLIEHKY 3KOJOTMYHOCTU MPOEKTa
U CTENEHb pUcKa JJisl paboTaoUX Ha 00BEKTE; NPEeyCMOTPETh MEPHI MO COO-
Py, OYMCTKE, 00€3BOXKMBAHUIO, YTUIIM3ALMN U 3aXOPOHEHHIO OTXOIOB CTPOU-
TEJIbCTBA CKBAXXHH, & TaK’K€ MEpbl 0€30MaCHOCTH MPU BO3HUKHOBEHUH YPE3BbI-
YalHbIX cuTyauuil. [Ipu cocraBieHnn JaHHOTO paszelsa MPOEKTOCHOBOIIOJAra-
IOIIMMU HOPMATHUBHBIMU JIOKYMEHTaMH SIBISIIOTCS «MeToauvecKkne yKa3aHWus,
CTaHJapThI, CTPOUTENIbHBIE HOPMBI U MpaBUiia, perjaMeHThl, TpeOoBanus [ nas-
peiOBoa PockompriboBoactBa PD, I"'ockomHamgzopa P® u np. [pasm. 5, 155-
178].

Paznen 5 11 BeimosHsAETCS IOA pyKOBOJACTBOM KOHCYJIBTAHTA.

3 Opranusanus padoThl HAJ JUIIOMHBIM IIPOEKTOM
[Ipuctynasi K BBINOJHEHUIO AUIIJIOMHOTO MPOEKTA, CTYAEHT COBMECTHO C

PYKOBOJIUTEIIEM JOJDKEH pa3paboTaTh KaJlCHAAPHBIN TpaduK, B KOTOPOM yKa3bl-
BAIOTCS CPOKU BBHITIOTHEHUS OTAEIBHBIX ATAroB padOTHI, COTJIACOBATH €0 C PY-

13



KOBOJUTEJIEM U MPEACTaBUTh Ha yTBEpKIACHHE 3aBenyrouiemMy kadempoit. Bei-
IIOJIHEHUE 3TANOB pabOThl KOHTPOJIUPYETCS PyKOBOAMUTEIEM AMINIOMHOIO IPO-
€KTa. 3a HEBBIIOJIHEHUE TpauKa CTYIEHT MOXET ObITh HE JOMYIEH K 3aIUTE.

OTbe3n Mo JTMYHBIM JI€JIaM JIOITYCKAeTCsl TOJIBKO C pa3pelIeHus pyKOBO-
JUTENIs AUILIOMHOTO TPOEKTa WM 3aBEAYIOLIETr0 Kadeapoil.

B ycTaHOBJIEHHBIE CPOKHM CTYJICHT OTYATHIBACTCA IIEpE PYKOBOAUTEIEM U
3aBeJlyIOIIUM Ka(eapoil, KoTopble (PUKCUPYIOT CTENIEHb TOTOBHOCTH IPOEKTA.

B nepuoa npoekTHpoBaHUs CTYACHT UMEET BO3MOKHOCTh KOHCYJIBTHUPO-
BaThCs Ha Kadeape ¢ pyKOBOAMUTEIEM, KOHCYIbTaHTaMHu (pa3l. 4 U 5) u HOpMO-
KOHTPOJIEPOM AUIUIOMHOTO HpoekTa. OHU HE JOJIKHBI JaBaTh CTYJIEHTY IOTO-
BBIX PEILIEHUN, a 1aTh JUIIb 00IEe HAMPABIECHUE U IOMOYb HAUTHU MTPaBUIIbHBIMI
IyTh K PEIICHUIO TOCTABJICHHBIX 33Ja4. 3a MPUHATHIE PEIIECHUS U TPABUIbHOCTb
BCEX Pa3pabOTOK OTBEUYAET CTYJEHT - aBTOP AUIJIOMHOTO IIPOEKTA.

3aKOHYEHHBIN JHUIUIOMHBIM IIPOEKT, IMOANMUCAHHBIA CTYJIEHTOM M KOH-
CYJIbTAaHTaMH, IIPEACTABIAIOTCA PYKOBOAUTEIO U HOPMOKOHTPOJIEPY.

[Tocne mpocMoTpa U 0J0OpPEHMsI TUIIJIOMHOTO IPOEKTa B LEJIOM PYKOBO-
JIUTEIb MOAIUCHIBAET U BMECTE C IMCBbMEHHBIM OT3BIBOM IIPEACTABIACT 3aBE-
nyroueMy kadenpoi. 3aBenyoomuil kadpeapoil Ha OCHOBaHUH 3THUX MaTepUasoB
pelIaeT BOIpoOC O IOIYCKE CTYIEHTa K 3alllUTe, Jejias IPU ITOM COOTBETCTBY-
IOLIYIO 3aIIMCh Ha JUIUIOMHOM IIPOEKTE.

[lepenneTeHHblil B TBEPAYIO OOJOXKKY JUIUIOMHBINA MPOEKT MO YKa3aHHUIO
3aBeNyIOIIEero Kaeapod HaIpaBisIeTCs Ha PELEH3UPOBAHHE K CHELUAINCTaM
BEIYLIUX MPEAIPUATANA IO TEMATHKE CIEUUAIBHOrO pasnaena. Haznauenue pe-
LEH3EHTOB 0(hOPMIIIETCSI COOTBETCTBYIOLUM MTPUKA30M TUPEKTOPA HHCTUTYTA.

4 ITopsAOK 3alIUTHI AUIJIOMHOTI'0 MIPOEKTA

3a nATh AHEN 0 AHS 3allUThl OOXOJAHOM JIUCT, AUIUIOMHBIA MPOEKT, OT-
3bIB PYKOBOAUTENSA, pELEH3U [pa3a. S, 2], AEMOHCTPALIMOHHBIC YEPTEXKHU U TIpe-
3€HTalus [0 CIIENHAIBHON YacTH caarorces cexperapro ['OK.

3amurTa JUIUIOMHOTO TPOEKTa 3aKIYaeTCd B 15-MHUHYTHOM JOKJIANE
CTyJICHTa O COAECPKAHWUU ITPOCKTA M OTBETOB HA BOMPOCHI YJIECHOB KOMHCCHH,
CBSI3aHHBIX C TEMOW MPOEKTA.

B nokmnane CTyIeHT AOJDKEH YETKO M KPaTKO M3JIOKWUTH 1Edb W 3aJaud
JIUTIJIOMHOTO TTPOEKTA, YTO BBITOJHEHO JIMYHO CTYJEHTOM, YEM OTJIMYAETCS pas-
pabOTaHHBIN MPOEKT OT CYIIECTBYIONIETO, KAKWE BHITIOJHEHBI PACUEThl U TOTY-
YEHBI PE3yJbTAThI, OKUIAEMBIN dKOHOMHUYECKUH 2((PEKT OT BHEIpEHUs pas3pa-
OO0TOK MpoeKTa, MpeajaracMbple MEPOIPHUATHS 110 OS30ITACHOCTH M SKOJIOTHIHO-
CTH MPOEKTA.

ITocne 3ammuter 13, mpe3eHTanni0 W JEMOHCTPALIMOHHBIC YEPTEXKU (B
AJIEKTPOHHOM BHUJIE) mepeaatorcst cekperapeM ['DK B kaOuHeT KypcoBOTro U Ju-
IJIOMHOTO TPOEKTUPOBAHMS, ISl XPAHEHUS U B MOCICAYIONIEM Ha «PYKH» HE
BBIJ1ACTCH.
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5 CniucoK HOPMATHBHO-CIIPABOYHBIX U HHCTPYKTHBHO-
MeTOAUYEeCKHUX MAaTePHAJIOB, PEeKOMEH/yeMbIX NPH BbINOJHEHUH AUIVIOM-
HOI'0 NMPOEKTA

Obwue nonodcenusi, OCHOBHASL HOPMAMUBHASL OOKYMEHmayus OJisl CO-
cmaenieHus npoekma

1  Meroguueckue ykazaHHs K BBITOJHEHHUIO JTUIJIOMHOTO IPOEKTa
(mpwiioxenus) s cryAeHToB HampasieHus 130500.65 cnenuanbHOCTH
130504.65 «bypenue HeTSIHBIX W Ta30BBIX CKBAXKHH BceX (GopM OOydeHUS,
(uactp 3) [Tekcrt]: meron ykazan. /B.Il. OBuumHHUKOB [u Ap.]. — TroMeHb:
TroMI HI'Y, 2011. - 15 c.

2  Metoauyeckue yKa3aHUs K BBINOJHEHUIO JUIJIOMHOTO IPOEKTa
(TabGmurer) as ctyaenToB HampasieHus 130500.65 «HedrerazoBoe nmenoy cre-
nuaiabHocTH 130504.65 «bypenrie He()TAHBIX U ra30BbIX CKBRXXHH» OYHOM U 3a-
ouHoi (opm oOydenwus, (dactb 2) [Tekcr]: meTon ykaszaH. /B.I1.OBUMHHUKOB
[1 mp.]. — Tromens: Trom[HI'Y, 2011. — 27 c.

3  Meroanyeckue ykazanusi o 0(pOpMIICHUIO TOSACHUTEIBHOMN 3aMCKU
JTUIUIOMHBIX U KYPCOBBIX IPOEKTOB (paboT), KOHTPOIBHBIX padOT, OTYETOB IO
MpaKkTUKaM JJisi ctyaeHToB HarpasieHus 130500.65 cneunansHoctu 130504.65
«bypeHue He(TSHBIX U ra30BbIX CKBaXKUH BceX GopMm oOyueHus, (qactu 1 u 2)
[Texct]: meron ykaszaH. /B.I1.OBuumnHuKOB [U ap.]. — Tromenn: Trom[HI'Y,
2011.

4  T'epacumos, I'.T. Pa3zpaboTka mpoeKTHOW JTOKYMEHTalluh Ha CTPOU-
TEJIbCTBO CKBOXHH C YYETOM MPOEKTa pa3paboTku MectopoxiaeHus [Tekcr] :
yae6H. mocod. /I'.T. I'epacumos, P.1O. Ky3nenos, I1.B. OBunHHNKOB.- TIOMEHB:
Nznatenbcko-nonurpadudeckuii meHtp «xcmpeccey, 2010.- 516 c.

5  PernmameHT cocTaBieHUs MPOEKTHBIX TEXHOJIOTMYECKUX JOKYMEHTOB
Ha pa3paboTKy HEPTAHBIX U ra3oHeTAHBIX MecTopoxkaeHuit [Tekcr]: PJl 153-
39-007-96. — M.: OAO BHIMU, 1996. — 202 c.

6  PermaMeHT Ha B3aMMOOTHOIIICHUS 3aKa3urKa W MOJAPSTINKA TIPH K-
CTOBOM CTpoUTENbCTBE CKBaxuH B cucteme BIIO Tromenrasmpom [Tekct]:P/l
1510-58-85. - Tromens, 1985.

7/ TexHuueckue yCIOBHS Ha CTPOUTEIBCTBO OYpOBBIX YCTaHOBOK (B
nByx kHurax) [Tekct]: Texuuy. ycioB. — Tromens: TromenHMUrumnporasz, 1993.

8  MHucTpykiusi o cocTaBe, MOpsAKe pa3paOOTKH, COTJIACOBAHUS U
YTBEPKIEHUSI MPOCKTHO-CMETHOW JTOKYMEHTAllUH HA CTPOUTEIBCTBO CKBAXKUH
Ha He(Th u ra3 [Tekct]: BCH 39-86.— M.: BHUNOSHTI', 1987. — 156 c.

9  CmpaBo4HOE PYKOBOJICTBO IO MPOEKTUPOBAHUIO, Pa3pabOTKE M DKC-
TTyatanuu HePTSHBIX MecTOpoXKaeHui [ TekcT]: cipaBouH. pykoBo. / [lox pe.
[II.K. 'mmatytauHoBa.— M.: Heapa, 1983.

10 HMHcTpyKuMs Mo NPOSKTUPOBAHUIO U YCTPOUCTBY KYCTOBBIX OCHOBA-
HUN Ha Be4HO Mep3noTHBIX rpyHTax [Tekct]: Pl 39P-0148463-0022-89. — Tro-
MeHb: ['unporomennedreras, 1990.
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11 PernmaMeHT TEXHOJOTHUU CTPOUTEIHCTBA CKBOKHH B YCJIOBHSIX MHO-
rOJIETHEMEP3JIBIX MOPOJI C KOHTPOJEM KadyecTBa B Mpoliecce OypeHust U Kperiie-
Hus [Tekct]: PJ1 39-009-90. — M.: BHUMBT, 1990.

12 MakeT pabo4ero mpoeKTa Ha CTPOUTENILCTBO CKBAXKHH Ha HEPTh U
ra3 [Texcr]: P/ 39-0148052-537-87.— M.: BHHUUBT, 1987. — 130 c.

13 TexHosornueckuil periiaMeHT Ha MPOEKTUPOBAHUE U CTPOUTEIHCTBO
ckBaxuH OAO Cyprytaedreras [Texct]: P11 5753 490-001-98.- 1998.

14 TexHONOrMYECKUN PEriaMEHT Ha MPOCKTUPOBAHUE U CTPOUTEIHCTBO
CKBOXWH (HAKJIOHHO HampamieHHoe Oypenwme) [Tekct]: Pl 5753490-008-98.—
Tromenb-Cypryt: CypryrtHUIIWHedTH, 1998. — 55 c.

15 TexHONOrMYECKUN pEriaMeHT Ha MPOCKTUPOBAHUE U CTPOUTEIHCTBO
He(TIHBIX CKBaKHH (KperieHue ckBaxkuH) [Tekct]: PJ1 5753490-009-98.— Cyp-
ryT: CyprytHUIINuedTH, 1998. — 60 c.

16 TexHoysOrMYeCcKUil periaMeHT Ha MPOEKTUPOBAHUE U CTPOUTEIHCTBO
HEe(DTAHBIX CKBaXXUH (OCBOCHHE M WCIBITAHUE CKBAXKHUH HA MPOIYKTUBHOCTB)
[Texct]: P/ 5753490-010-98. — Cypryt: OAO CyprytHedreras, 1998. — 94c.

Iloocomosumenvruvle pabomuvl K CMPOUMenNbLCmay CK8ANCUH

17 HWHcTpyKuus 1Mo MPOEKTUPOBAHUIO WHKEHEPHOU MOATOTOBKU TEPPU-
TOpUM JUIsI HEPTEIPOMBICIIOBOTO CTPOUTEIHCTBA B pPallOHaX pacIpOCTPAHECHHUS
BeuHoMep3iblx TpyHTOB [Tekct]: BCH 33-82. — Tiomensn: I'munpotromen-
Hedreras, [lesopHUIINHedTH, 1982.

18 IloaroroBuTenbHBIE PAaOOTHI K CTPOUTEIBCTBY CKBA)KHH, OCYIIECTB-
nsiemoro I'TIb «TromenOyprasz» (nononnenue k CHuP-49 «CkBaxkunbl Ha HEPTh
u ra3» [Tekct]: CHull 4.05-91. Coopuuk 49.— M.: BHUMOBHI', 1994,

19 Meroauka 1o pa3pabOTKe HOPM M HOPMATHBOB BOJOIMOTPEOICHUS U
BOJIO- OTBEICHUS B HE(PTSIHOW MPOMBINUIEHHOCTH (OypeHHe CKBaXUH U J00bIYa
Hedtu) [Texcr]: PI1 39-1-624-81.— Y da: bamHUITNHedTH, 1981.

20 TexHuueckue ycioBHs ¥ TpeOOBaHUS HA MPOCKTUPOBAHUE U MPOU3-
BOJICTBO TOJATOTOBHUTENBHBIX U CTPOUTENLHBIX PaOOT Mpu pa3OypuBaHUM Ta30-
KOHJICHCAaTHBIX MecTopoxaenuii 3amamnoir Cubupu [Texcr]: P 00158786-
161-94. - Tromens: TromeHHUUrunporas, 1994.

IIpoexmuposanue npoghunisi cmeona cK8aMCUH U ee KOHCMPYKYuu

21 Ilemykoa, I'"H. Metoauyeckue yka3aHusi K MPAKTUYECKUM 3aHS-
TUSM 10 aucuuiuinae «IIpoekTHpoBaHue U COOPYKEHHE HAKJIOHHO HaIpaBJICH-
HBIX CKBaXuH». Tema «MoaenupoBaHue TPaeKTOPUM W COJMIKEHUSI CTBOJIOB
ckBaxxuH ¢ npuMenenuem [10 « COMPASS» komnanun «LandMark». [{ns cry-
neHToB crnenranibHocTu 130504 «bypenrie HepTSHBIX U ra30BbIX CKBXXUH» OU-
HOU U 3a04HOM dopm o0yuenus [Tekcr]: metoa. ykazad. /I'.H. llemrykosa, B.I'.
Ky3zuenos.- Tromens: TroM['HI'Y, 2012.-33 c.

22 OsumnHUKOB, B.II. IIpoekTrpoBaHne TEXHUYECKUX CPEACTB JJIs Oy-
peHUsT UCKPUBIEHHBIX CKkBaxuH [Tekct]: y4ebH. mocoO. /B.I1. OBUMHHHKOB,

E.I'. I'peunn.- Tromenb: U3marenbcko-momurpaduyeckuii MEHTP «IKCIpecey,
2010.- 150 c.
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23 I'peunn, E.I'. Teopus u npaktuka paboTbl HEOPUEHTUPYEMBIX KOM-
MMOHOBOK HHU3a OypusibHOU KOJIOHHBI [ Tekcr]: yueOH. mocol. /E.I'. I'peunn, B.I1.
OBunnHMKOB, A.B. byasko.- Tromenb: U3n-Bo «Okcmpecey, 2008. -176 c.

24 TexHonorundeckue TpeOOBaHUS JJIA MPOCKTUPOBAHUS ONTUMAIBHOTO
npo@uiiss ¥ ONpEeNeNeHUs] KOJMYEeCTBAa HACOCHBIX HAKJIOHHO HAlpaBJICHHBIX
CKBaXWH Ha KycTe HeTssHOrO MecTopoxacHus [Tekct]: P/l 39-0147276- 246-
88P.— Yda: bammHUITUuedTs, 1988.

25 AnpOOM M pacyeTbl KOHCTPYKIIMM Ta30BBIX, FA30KOH/IEHCATHBIX H
HE(QTAHBIX CKBOXUH C YYETOM TI'€OJIOTHYECKHX YCIOBUU U T€OKPHOIOTHUECKUX
pa3pe3oB I MECTOpOXKIeHur pa3dypuBaeMbix B 1996 1. [Tekct]: ampOom.—
Tromenn: TromenHUWrumnporasz, 1994,

26 IlpoextupoBanue Mpoduiieid HAKIOHHO HAIMpPaBICHHBIX, TOJOTUX U
TOPU30OHTAJBHBIX CKBAXUH M pacueT ycunuil Ha OypoBoMm Kkproke [Tekct]:
yue6H. moco6. /B.M. lllenbeprep [u ap.]. — Tromens: U3natensctBo «BekTop
Bbyk», 2003.- 88 c.

27 Metoauka onpeneseHus: TPaJueHTOB TUAPOPa3pbiBa MIIMHUCTHIX IMO-
PO/ TAJIEOTEHOBBIX U MEJIOBBIX OTJIOKEHUHN B pa3BelouHbIX ckBaxuHax [lypTa-
30Bckoro Mexaypeubss U LluporHoro IlpuoGes [Tekct]. — Tromensb: 3anCub-
bypHUIIN.

ObocHosaHue 6blO0Opa NOPOOOPA3PYUAIOWE20 UHCIMPYMEHMA U MeXHOJI0-
2UYEeCKUX napamempos npoyecca OypeHus

28 Abartypos, B.I'. ®usnko-MexaHn4eCcKrue CBOMCTBA TOPHBIX TOPOT U
nopoaopaspyiarmuil tHcTpyMeHT [TekcT]: yuebH. moco0. / B.I'. Abarypos,
B.I1. OBunaHEKOB.- Tromens: U3a-Bo «Ikcmpecey, 2008. -240 c.

29 Kynabun, I'.A. Metoanueckue yka3aHus K MPAKTUYECKUM 3aHITHSIM
no nucruiuimHe «TexHomorus OypeHusi HEe(TAHBIX U TA30BBIX CKBAXHUHY», «by-
peHue HedTAHBIX U Ta30BbIX CKBAXUH» W HampasieHus «Hedteraszosoe memnoy.
Tema «Pacyer mapameTpoB pexxuma TypOMHHOTO OypeHus, BHIOOp 3a00iTHOTO
JBUTATENsl U MOCTPOECHUE MOJEIHU €ro XapaKTepUCTUKW». JlJig CTyAEHTOB cIie-
nuansHocT 130504, 130500, 131000 ouno¥ u 3ao4yHOU GopM 0OydeHUS
[Tekcr]. /T.A. Kynsa6un, B.B. lonarymun, .M. bammpos. Tromens: TromI H-
I'y,2011.21c.

30 Kymsa6un, I''A. Meroauueckue ykazanusi mo gucHuIuinHe «TexHo-
jorusi OypeHus He(TIHBIX M Ta30BbIX CKBAKUH» ISl MPAKTUYCCKUX 3aHITUNA U
CaMOCTOATENBbHON pabdOThl CTYAEHTOB ISl CTYACHTOB crienuanbHocTH 130504 —
bypenue He(dTAHBIX M Ta30BbIX CKBAXMH Bcex (opm oOydenust (yacth 1)
[Texct]: meton. ykazad. /II.B. OBuunnuxkoB, M.B. JIpoitnukoB, B.M. I'peGen-
mukoB. — Tromens: TroMm['HI'Y, 2008. — 32 c.

31 Kynsa6un, I''A. Meroguueckue ykazaHus no gucuuruinHe «TexHo-
jorus OypeHus He(PTSHBIX M Ta30BBIX CKBAKHUHY IS MPAKTUUYECKUX 3aHATHI U
CaMOCTOSITENILHOM pabOThI CTYACHTOB ISl CTYJIEHTOB crienuanbHocTH 130504 —
bypenne HedTAHBIX M Ta30BBIX CKBAKHWH Bcex (opm oOydeHust (4acth 2)
[Texct]: meton. ykazan. /I1.B. OBuunnukoB, M.B. JIBoiinukoB, B.M. I'peben-
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mukoB. — Tromens: TroM['HI'Y, 2008. — 30 c.

32 Kynsa6un, I A. MeToauyeckre yka3aHus K BBIIIOJIHEHHIO KypCOBOTO
MPOEKTa MO JUCHUIUTMHE « TexHomorus OypeHus riayO0KUX CKBaXKUH» JUIS CTY-
nentoB HampabiieHus 130500.65 cnenuansHoctn 130504.65 «bypenue HedTs-
HBIX M Ta30BBIX CKBaXXUH BceX Gopm oOydenus [Tekct]: meron. ykazad. /T".A.
Kynsa6un, A.®. Cemenenko — Tromenn: TromI HI'Y, 2011.- 21 c.

33 Kynabun, I''A. TexHonorust yriyoJeHUs CKBaXUH C YUETOM JIMHA-
Muku mporieccoB [Tekct]: YueOH. mocob. /T A. Kynsaoun, A.I'. Kynsaoun, A.D.
Cemenenko — Tromenn: TromI'HI'Y, 2012. — 200 c.

34 Aolatypos, B.I'. Metoauueckue yka3zaHus K BBIIOJHEHUIO KypCOBOIA
paboThl Mo aucnuIunHE «Pa3pyiieHne ropHBIX TOPOI» ISl CTYJASHTOB CIEIH-
anpHocTH 130504 «bypenue HeTSHBIX M Ta30BBIX CkBaxkun» /B.I'.Abarypos,
A.B. Ken. — Tromenn: TroMIHI'Y, 2005, - 35 c.

35 CnuBak, A.U. Pa3pyiienrue ropHbIX mopoja npu OypeHUH CKBaXUH
[Texct]: yueOH. ms By3oB / A.W. CnimBak, A.H. Ilonos. — M.: Henpa, 1994. —
261 c.

36 MeTonuueckoe PYKOBOJCTBO MO OMPEACICHUI0 U HCIOJIb30BAHUIO
noKasaTesied CBOMCTB ropHbIX mopoj B Oypenuu [Tekcr]: P/ 39-3-679-82. —
M.: BHUUBT, 1983. — 93 c.

37 CnopaBounuk 0ypoBoro macrepa [TeKcT] : Hay4yH.-IpakT. moco0d. B 2-
x T0- Max /B.II. OBunaHMKOB [ 1p.].- M.: «Uuppa-Umkenepus», 2006.- 1216
C.

38 Cnyruuk HedTsHHKa U razoBuka [Tekct]: / H.I'. Cepena [u mp.]. —
M.: Henpa, 1986. — 325 c.

39 bymaros, A.M. CnpaBouHuK WHXeHepa 1Mo Oypenuto [Tekct]: cmpa-
BouHuk / A.W. bynatoB, A.I'. ABetucos — M.: Heapa, 1996. 4 Toma.

40 MHucrpykius mo OypeHHIO HAKIOHHBIX CKBXKHUH C KYCTOBBIX TUIOIIA-
T0K Ha HeTsIHBIX MecTtopoxaeHusx 3amagHor Cubupu [Tekcr]: P 39-
0140070- 6.027-86. — Tromens: Cuo6HUMHII, 1986. — 138 c.

41 bypeHue HAKJIOHHO HAMPAaBIEHHBIX M TOPU3OHTAIBHBIX CKBAKWUH
[Texct]: cipaBounuk / A.I'. Kanuaun [u ap.]. — M.: Henpa, 1997. — 670 c.

42 HomeHKIaTypHBIH KaTajor Ha OCBOCHHE M CEPUHHO BBHIMTYCKaEMBbIC
nonota U OypribHbIE TOJIOBKHM Ha 1991 r. [Tekct]: karamor.— M.: LIMHTU-
XUMHE®TEMALIII, 1991.

43 TeXHUKO-TEXHOJIOTHYCCKUU PETJIaMEHT 10 TEXHOJOTHH YTpaBIIsie-
Mo konpMataruu [Texcer]: PJ] 015900-118-88.

44  TexHOJOTMYECKUM pEeriaMeHT mpolecca OypeHUs CKBAKMH Ha Me-
cropoxknenusax Koranbimckoi rpymnmel [Tekct]: P 39 - 0147276-518-87P. —
M.: bamHUIINHedTH, 1987.

45 TexHOJOTUYECKUHA PErIaMEeHT Ha MPOBOJIKY HAKJIOHHBIX CKBAXHH TI0
npoektHoMy nipodumto [Tekcr]: PII 39 - 0147276-512-87P.— M.: bammHUIIU-
He(Th, 1987.

Yemwesoe obopyoosanue
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46 VYcteeBoe oOOpymoBaHHE (DOHTAHHBIX M HATHETATEIBHBIX CKBAKUH
[Texcrt]: karanor/ [IMB. — M.: IMHTUxumuedreras, 1990.

47 OO6opynoBaHHe M MHCTPYMEHT JJIsi OCBOCHHSI M PEMOHTa HEPTSIHBIX
1 ra30BbIX ckBaxuH [Tekct]: karamor. — M.: HIUHTUxumuedTemar, 1984.

48 T'yapsuu, I'M. CnpaBouyHoe mocoOue MO TPOTUBOBHIOPOCOBOMY
obopynoBanuto ckBaxuH [ Tekcr]: cipaBouH. moco6. — M.: Henpa, 1983.

49 TlportuBoBbiOpocoBoe obopynoBanue [Tekcr]: katanor. — M.: IITH-
TUxumuedremari, 1990.

50 MHCTpyKIMS 1O MOHTaXy W SKCIUTyaTalldd MPOTUBOBBIOPOCOBOTO
obopynoBanus [Tekct]: HHCTPYKIHSI.

Bypunvnuviii uncmpymenm, 0b6caonas KoioHHa

51 [Ilpecmsx, FO.A. Pacuer HanpspkeHU B KOJOHHAX HE(TSHBIX CKBa-
xwuH [Tekct]. — M.: Henpa, 1973.

52 MacnennukoB, M.K. BbypoBoii uHcTpymeHT [TekcT]: crpaBOYHHK
/N.K. MacnennnkoB. — M.: Henpa, 1989. — 430 c.

53 bekyx, N.W. K Bompocy pacuera koJIoHHBI OypulibHBIX TpYyO [Tekcr]:
/ N.M. bekyx, K.A. Ub6arynos, JI.E. Cumonsa1 // HedgTs u raz — 1970. - No 12.

54 WHCTpyKIMS 1O MPOBEACHUIO HEpa3pyIIAIOIIET0 KOHTPOJIS TpyO
HEe(TAHOTO COpTaMEHTa B YCIIOBUSX TITyOOKOTO HAKJIOHHO HAIMPAaBIEHHOTO OY-
penus [Tekcr]: PJI 51-0115-86. — M., 1986.

55 MHMHcrpyknus mo skcrutyatanuu OypmibHbIX TpyO [Tekct]: P/l 39-2-
961-83. Kyitoermes: BHUWUTHepTs., 1984. — 150 c.

56 HMHcTpykmus mo pacdeTy OypriIbHBIX KOJOHH [TekcT]: mHCTpyKIus.
— M.: AOOT BHUUTHedTH, 1997. — 156 c.

57 TpyoOsl HedTsiHOrO copramenta [Tekcr]: cnpaBounuk / Ilox pen.
A.E. Caposina, 3-¢ u3z. nepepab. u gom. — M.: Henpa, 1987.

58 Tpy6Ost obcaanbie © My(dThl K HUM. TexHuueckue ycioBus [Tekcr]:
I'OCT 632-80. — M.: U3n-Bo cranmapToB, 1989. — 69 c.

59 HucTpykius 1o pacuery oOCaaHbIX KOJOHH it HEPTAHBIX U Ta30-
BBIX CKkBaxuH [Tekcrt]: uaCTpyKIMa. — M.: AO BHUUTHedTH, 1997. — 194 C.

60 Sry6os, H.M. Pacuer oOcamHbIX KOJOHH Ha MPOYHOCTH [Tekcr]:
/H.W. Sry6os. — M.: Hexpa, 1973.

61 PermaMeHT MO TEXHOJOTHYECKUM CIOCOOAM, HAMpaBIICHHBIM Ha
KOMIICHCAIIUIO JIMHEHHBIX MepeMeNIeHui 00CaHbIX KOJIOHH MPU BO3ACHCTBUU
Ha HuX TemmepaTyp W naBienwid [Tekct]: P/ 00158758-192-97. — TiomeHs:
TromenHUUrunporasz, 1997. — 29 c.

62 HWHCTpyKuMs MO MOArOTOBKE 00CaAHBIX TPYO K CIYCKY B CKBaXKHUHY
[Texct]: P/ 39-2-132-78. — Kyii6simes: BHUUTHed s, 1980.

63 HHCTpyKIMS MO UCIBITAHUIO O00CATHBIX KOJIOHH Ha FepMETUYHOCTH
[Texct]: PJ] 39-093-91. — Camapa, 1991.

64 TaiiBoponckuii, A.A. KpernieHue CKBaKWH M Pa30O0IICHHE TJIaCTOB
[Tekct]: / A.A. I'atiBopoHckuii, A.A. [lubun. — M.: Henpa, 1981.

65 WHCTpyKIHs 10 MPUMEHEHUIO IIEHTPATOPOB i 00CATHBIX KOJIOHH
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[Tekcr]: uactpyknus. — M.: BHUUBT, 1971.

66 TexHUKO-TEeXHOJOTUYECKUH perjaMeHT Mo o0OopyaoBaHUIO 00ca-
HBIX KOJIOHH OOpaTHBIMU KIJIAlIAaHAMM TPU KPEIJICHUU HKCIUTyaTallMOHHBIX U
HaOJIIOAATENIbHBIX CKBOXXUH HA MeCTOpOoXKAeHUsX [ nmaBTiomenrasnpoma [Tekcr]:
PJ1 015900-110-88. — Tromens: TromenHUUrunporas, 1988.

67/ WHCTpykuMs MO pacyeTy KOJOHH HACOCHO-KOMIIPECCOPHBIX TPYyO
[Texct]: P/ 39-1-306-79. — Ky#i6bsmes: BHUWTHedTs, 1980. — 83 C.

IIpomvieka ckeadicun u npOMvIBOYHbBIE HCUOKOCU

68 OBuunnukoB, B.II. BypoBble mnpombiBouHble >XUIKOCTH [Tekcr]:
yaeOH. oco0. mist By30B /B.I1. OBunnankoB, H.A. AkcenoBa, ®.A. Ar3aMoB.-
Tromens: TroMI HI'Y, 2011.- 354 c.

69 AkcenoBa, H.A. Metoanueckue yka3zaHusi K BBIIIOJIHEHUIO KypPCOBO-
T0 MPOEKTa MO JUCIUIUINHE «BypoBBbIE TPOMBIBOYHBIC KUIAKOCTH M TaAMIIOHAXK-
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