[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
EOM&H'?;:#(;BO*%gtﬁo‘;gwaHHCTEPCTBo HAVYKHU 1 BBICIIIETO OBPAZOBAHUSA
[ata nognucanus: 27.04.2024 14:36:50 POCCHUCKOU (DE]—IEPALH/H/I

YHUKanbHbI ﬂPOFDaMMHI@@HﬂtpaHLHOG rocyiapCTB€HHOC OX0KETHOE 06pa30BaTeJILHOG

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

«TIOMEHCKHWM UHIYCTPUAJBHBIN YHUBEPCUTET»
Broicinasi uH:keHepHasi mkoJsa EG

BBIITYCKHASA KBAIM®OUKAIIMOHHAS PABOTA

MeToanueckue yka3aHus K BHITTOJIHEHUIO BBIITYCKHOM KBaU(UKAITMOHHON
paboTHI 1 00yYarONUXCsl HAMIPABJICHUSI TIOJITOTOBKH
21.03.01 — Hedrerazosoe nemno
npoduinb «bypeHne HePTIHBIX U TA30BBIX CKBOKHHY
(gacTsb 2)

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

JOKYMEHT MOANMmMCcAH
QNEKTPOHHOW MOAMUCHIO

CepTichukat: 6FA44C50384686A8E7BD5E27735179BC  ITFOMEHD
Bnapgeneu: EcopemoBa BepoHuka BacunbesHa
DeitctenTenen: ¢ 14.06.2022 o 07.09.2023 ™Y

. 2021




Brimmycknast kBanudpukanuoHHas padoTa: METOAMYECKHE YKa3aHUsI K
BBITIOJTHCHUIO BBITYCKHON KBaTU(pUKAIMOHHOW pPabOThl I O0OYyJaroIIMxcs
HamnpasyieHuss noarotoBku 21.03.01 —Hedrerazooe neno nmpoduns «bypenue
HE(PTSIHBIX W Ta30BbIX CKBaXUH» (4acth 2) / coct. FO.B. Baranos, A.®.

Cemenenko; TIOMEHCKMII HMHOYCTpUAJIbHBIA YHHBEPCUTET. — [HOMEHbB:
N3narensckuii nentp bBUK TUY, 2021.— 28 c.

PykxoBonutens obpazoBarensHOi mporpammbl: A.Jl. TlumHeB, xangumat
TEXHUYECKUX HAYK, JOLIECHT

Meronnueckue yka3aHus pacCMOTPEHBI M PEKOMEHIOBAHbI K U3aHHUIO HA
3acegannu Briciieit nmxeneproit mkonsl EG «31» aBrycra 2021 r.

AHHOTAUA

Metoauueckue yKa3zaHus K BBITNOJTHEHUIO BBIITYCKHOMN
KBaJIM(UKALIMOHHOW pabOThI JUIsi 0OYyYaroIIMXCSl C HalpaBlIE€HUS MOATOTOBKH
21.03.01 — HedrerazoBoe neno mpodmib «bypenune HeTSHBIX W Ta30BBIX
CKBaXuH» (yactb 1) pa3paboTaHbl B COOTBETCTBUU C TpeOOBaHUSIMU
dbenepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa.

MeToauueckre yKa3aHUS yCTaHABIMBAIOT OOIIME TOJIOKEHHUS K
BBITIOJTHEHUIO BBIMTYCKHOW KBaTM(PHUKAIMOHHON pabOTHl 1O HaMpaBJICHUIO
noarotoBku 21.03.01 — HedrerazoBoe neno npoduns «bypenne HeDTIHBIX U
ra3oBbIX CKBaXHH». TpeOyembie TaOMUIbI, TPUIOKEHUS U HUX O(OpPMIICHHE
IpUBENEHBI B 1 ¥ 2 4acTAX NaHHBIX METOJUYECKUX yKa3aHUH.



Conepxanue

Ta6mue! ais BeimoaHenus pazaena 1 « CEOJIOTUYECKAS YACTby»

(Tabnumbl 1-24)..

Ta6muie! nis BeinmosHenus pazaena 2 « TEXHUYECKAS UACTby»

(Tabmumbr 25-51)



Taoauub! 1us seimosaneHus pasaena 1 «'’EOQJIOTHYECKASA YACTb»

Tabnuna 1 — O6ue cBefeHus o pailoHe OypOBbIX padboT

3HayeHue (TEKCT,
HaunmeHoBanue Ha3BaHHUE,
BEJIMYMHA)

1 HaumeHnoBaHue miiomniaau
(mecTopoxnenus) 2 Temneparypa Bo3ayxa,
oC:
- CpeaHerofoBasi;
- MakcuMaJsbHas JETHSI;
- MHUHUMAaJIbHAs 3UMHSIA
3 CpeaneronoBoe KOJIUYECTBO OCATKOB, M
4 MaxkcuManpHas ryOrMHa NpoMep3aHus rPyHTa, M
5 IIpoaomKUTENbHOCTh OTONMUTEIBLHOTO IEPUOA B
rony, CyT.

6 I[Ipeobnanaroiee HamIpaBICHUE

BeTpa 7 Haubosnbiias ckopocTh BETpa,
m/c
8 CBelleHHE O TIJIONIA/IKE CTPOUTENBCTBA U
NOBE3IHBIX ITyTAX:
penbed MecTHOCTH;
COCTOSIHHE T'PYHTA;
TOJILMHA CHEXHOTO IOKPOBA, M;
XapaKTEP PaCTUTENBHOTO MIOKPOBA
9 XapakTepucThka Noabe3IHbIX
J0poT
- TNPOTSHKEHHOCTb, KM;
- XapakTep MOKPBITHS;
- BBICOTA HACBINH, M
10 UcTouHUK BOIOCHAOKEHUS
11 McTOYHMK 3JIEKTPOCHAOKEHUS
12 CpenctBo cBs3U
13 McTouHMK KapbepHBIX TPYHTOB




Tabnuua 2 — JIutonoro-cTparurpadguyeckas XapakTepucTUKa U (PU3NKO-MEXaHUYECKHUE CBOWCTBA
TOPHBIX MTOPOJ MO Pa3pe3y CKBAXKHHbI

Crparurpaduue ['mybuna DNIeMEHTHI Crangaptaoe onucanue | Koaddumnuent
CKHE 3ajieraHusl, M 3ajeraHus I'opuas TOPHOH MOPOJIBL: NTOJIHOE | KABEPHO3HOCTHU
OpasaeeHus (manenus) nopoja Ha3BaHUE, XapaKTEpHBIE | B MHTEpBAJIC
IUIaCTOB IO IIPU3HAKU (CTPYKTYpa,
10JIOIIBE, I'Paj. TEKCTYpa, MUHEPAIbHBIN
Ha3zpanue / oT 10 MOIIHOCTb yrol a3uMyT | KPAaTKOE | IIPOLICHT B COCTaB U T.JI.)
WHJIEKC (xpoBis) | (momomiBa) | (TOJNIIMHA) Ha3BaHUE | UHTEpBaJe
1 2 3 4 5 6 7 8 9 10 11
[Tponomxenne TaOIUIIBI 2
[TnotHoOCTD, [TopucrocTs, [TponumaemMocTs, ['muHMCTOCTD, KapbonartHocTs, CoileHOCHOCTB,
kr/m % 10" mxm? % % %
12 13 14 15 16 17
OxoH4aHue TabauIbI 2
Cromnocts | TBepaocts, | PaccmoenHocTs | AGpa3suBHOCTE Kareropus nopozsl 1o Koadpduuuent | Monyne | I'mapartannonHoe
ITOPOJIBI MIIa ITOPOJBI MIPOMBICIIOBOM Ilyaccona HOwra, pa3yIUIOTHEHHE
Kiaccudukanuu (MsArkas, I1a (nabyxaHue) 1o-
CpemHsIs U T.J.) POJIBI
18 19 20 21 22 23 24 25




Tabnuua 3 — ['paguenTsl 1aBleHUN U TeMIepaTypa o paspesy

['my6una om- I'paguenTsr
peacicHnA IIJIJACTOBOTO J1aBJIe- IIOPOBOI'O JABJICHUS, TUAPOpPA3phIBa MOPOL, TOPHOT'O JaBJICHUS, re€OTEPMHUUYECKUN,
AABICHUSA, M uust, (MIIa/m)-10° (MIIa/m)-102 (MIIa/m)-10° (MIIa/m)-10° °C/100 m
1 2 3 4 5 6
Ta6muma 4 — HegrenocHOCTH
Hnpexc Wnrepsan, m | Twum xomn- TLI0THOCTD, KI/M® IoaBMXKHOCTB, Conepxanue, % no Be- | CBoOoaHBI sie-
TpaTurpaduu- JIeKTOpa MmIla -c cy our, M3/CyT
HIECKOro nonpas- oT i) B ILJIACTO- nocie cepbl napaduna
ACICHUA (Bepx) | (HUB) BBIX yclo- | AeTa3aliuu
BHSIX
1 2 3 4 5 6 7 8 9 10
OxkoHuanue Tabauilsl 4
[TapameTpsl pacTBOPEHHOTO ra3a
ra3oBbIil hakTop, cozepxanue, % OTHOCHUTEJbHAS IO BO3- Koa(purment JIABJICHUE HACBIIICHUS B
M /M CepoBOIOPOA YIJIEKUCIIOTO rasa NyXy MJIOTHOCTH ra3a C)KMMAaEeMOCTH TUTACTOBBIX YCIOBHSIX,
MIla
11 12 13 14 15 16




Ta0muma 5 — 'a30HOCHOCTD

Nunexc Nurtepnan, Tun CocrosH Coneprxanue, OtHOC Koaddun CBoOoau II;moTHOCTE daszosaga
cTpaTurpa M KOJUIEKT ue (ras, % 1o 00beMy UTEINb UEHT Bl 1EOUT | Tra30KOHJEHCaTa | MpPOHHIIAE
(buueckoro opa KOHJIeHCa Hasg 1Mo | CXKUMaeM M/ CyT , KI/M® mocts 107
nojapasen oT 1o T) CEepoBO | yrIiie- BO3]Y OCTH rasa B Ha MKM?

EeHUs (Be (am JIOPOT KHUCII Xy B ILIACT yYCThE
pX) 3) a oro IJIOTH ILIACTOBBI OBBIX CKBaX
rasa OCTb X yCIIOB HHBI
rasa YCIIOBUSAX HSIX
1 2 3 4 5 6 7 8 9 10 11 12 13
Tabmnuma 6 — BogoHOCHOCTH
Hunexc WurepBan, m Tun xon- IInoTHOCTS, CB00OIHEII da3oBas NPOHU- XUMHUYECKHI COCTaB BOAbI B MI'-
cTparurpaduue JIeKTopa Kr/MS eouT, 11AL[aeMOCTD, SKBUBAJIEHTHOI (opMe
3 -3 2
CKOro oT 1o M/cyT 10™ mxm AHUOHBI KaTHOHBI
NOJPAa3ACICHUS | (gepx) | (HM3) Cr S(_)4 HCO: | N a I\/Lg+ C@+
1 2 3 4 5 6 7 8 9 10 11 12 13

Oxkon4yanue TadauIb! 6

CreneHnp MUHEpaIU3alyH, Tun Boxsl no Cynuny OTHOCHTCS K UCTOYHHUKY ITUTHEBOTO
MT-3KB/1 C®H — cynbdaToHaTpUEBBIit BopocHaOxenus (1A, HET)
I'KH — ruapoxapOoHaTHOHATPUEBBII
XJIM — xsmopMarHMeBbIn
XJIK — xJIOpKanbIUEBbIN
14 15 16




Ta6muna 7 — [ornomenue OypoBoro pacTsopa

Hnpexc WurepBan, v | Maxkcumanenas | Paccrosuue ot | Mmeercs in I'panuent naBneHus Ycnosus
cTpaTurpaduyeckor MHTEHCUBHOCTb YCThA HoTepst nornowenus, (MITa/m)-10> | BOSHHKHOBEHH
0 NoJpa3AeIeHUs oT 10 HOTJIOUICHUS, CKBAXMHBI 10 | LUPKYIALHU npu HocIe b
3
(Bepx) | (Hu3) M/d CTaTH4ECKOro (13, HeT) | poxpprTun | M3OMALMOHHEL
YPOBHS IIPH €70 X pabor
MaKCHUMaJIbHOM
CHM)KEHHMH, M
1 2 3 4 5 6 7 8 9

Ta6Jmua 8 — OchIlM ¥ 00BaIbl CTCHOK CKBAYKUHEBI

NHupekc WHuTepBan, m BypoBsie pacTBOPBI, IPUMEHSBILINECS paHEe Bpewms o na- Meponpustus 1o
CTpaTUIrpapuIECKOro oT o Tum IUIOTHOCTB, JTOIIOJIHUTEIIBHBIC Jajia JIMKBH AN
MOIpas3ACICHHUA (Bepx) | (Hu3) | pacTBOpa Kr/M° JaHHBIE TIO PacTBOPY, OCJIOKHCHMUH, HOCJIEACTBUM
BIIUSAIOLIME HA CyT (mpopaboTKa, IPOMBIBKA
YCTOMYUBOCTh U T.J.)
1 2 3 4 5 6 7 8




Ta6muna 9 — HedrerazoBoaonposiBiaeHUs

Nupexe NurepBan, m Bup npo- Jnuna cronba [lnoTHOCTH CMeECH TTpU YcnoBust Xapakrep
cTpaturpaduyecKoro oT pife] SABJISIC- rasa mnpu MIPOSABIICHUM I pacyuera BO3HHUKHOBCH HposiBIECHHS (B
MOr0 JINKBUIALIAU ust BUJE IUIEHOK
no/ipa3iesieHUs (Bepx) | (am3) bmonna ra3onposiBICHHUS, N30BITOYHBIX JABJICHUH, He(TH, My3bIPbKOB
KI/MS rasa, nmepejuBa
(Boxa, M BHYTPEHHETO | HApY>KHOI'O BOJBL, yBCITMICHHC
He(Th BOJOOT/a4YH U T.1.)
b
KOHJEHcarT,
ras)
1 2 3 4 5 6 7 8 9




Ta6nuna 10 — [IpuxBaToonacHbIe 30HbI

WNupexc Wurepran, | Bun npuxsara (ot PactBOp, npu npuMeHeHnH
cTparurpa- M nepemnaia KOTOpPOT0
prraeckoro MaBJICHMS, MPOU30MIEIT TPUXBAT
MOAPA3ICICHHUA | or 0 | 3aKIMHKH, CIb- |1y 0THOCTD, |BOJOOTAAYA, | CMa3bIBAIO
(Bepx) |(eu3) | HEKOOOpa30BaHUs ki | em/30 Mun mpe
U T.J.) n00aBKHA
(Ha3BaHue)
1 2 3 4 5 6 7 8

Oxonyanue Tadmauinl 10

Hanuuune OFpaHI/I‘leHI/Iﬁ Ha OCTABJICHUC MHCTPYMCHTA oe3

JaBrkeHus uiu npomsiBki (1A, HET)

VY1081 BO3SHUKHOBEHUS

9 10
Tabmuua 11 — Texyune noposl
Nunexc HMuTeppan Kpatkoe MuHumanbHas Ycnosus
cTpaTurpadu4eckoro 3aJIeraHusl Ha3BaHHE | TUIOTHOCTh OYpOBOTO |BO3SHUKHOBEHHSI
NOJIpa3ielICHUs TEKY4IHX opoza pacTBopa,
OPOI, M npenOTBpama}omas{3
or o TEYEHUE MOopPoJI, KI/M
(Bepx) | (HU3)
1 2 3 4 5 6
Tabmuma 12 — IIpounie BO3MOXKHBIE OCIOXKHEHHUS
NHupekc NurepBan, m Bun (Ha3zBanue) ocioxHe- Xapakrepucruka
CTpaTturpaduyeckoro oT 710 HUs: KesnobooOpa3zoBaHue, (mapameTpsr)
MO/Ipa3IeJIeHUs (Bepx) | (HH3) neperud cTBOja, UCKPUB- OCJIO’)KHEHUS U
nenue, rpudoHooOpa3oBa- yCIOBUS
HUE BO3HUKHOBEHUS
1 2 3 4 5

10




Tabnuna 13 — XapakTepucTika BCKPhIBAEMbIX TIACTOB

Nunexkc| HWatepan Tun Tun |Ilopuc-| IIponu- Koaddurment [TnactoBoe | Koopdumuent| Tommuna
Iiacta | 3aJ€raHus, M | KoJuiek- | ¢irouaa | TOCTh, |aeéMOCTh, | Ta30-, KOHACHCATO-, | JaBJICHHE, | aHOMAJbHOCTHU | TIMHUCTOTO
oT 10 Topa % 107 mxm? He(pTeHACHIIIEHHOCTH MIla paszaena
(Bepx)| (HM3) bmounn-goja,
M
1 2 3 4 5 6 7 8 9 10 11
Tabmuma 14 — Ot6op kepHa U HUIaMa
OT160p KepHa OTt60p ntama
WHTEPBAI, M TEXHUYECKHE WHTEPBAI, M gacTtoTa oTdopa
oT (Bepx) | 1o (HU3) | MeTpax oTbopa KepHa CpeacTBa oT (BepX) 10 (HU3)
1 2 3 4 5 6 7
Tabnuma 15 — I'eopuszndeckue uccneq0BaHus
HaunmenoBanue | Macmitabd 3amepsl 1 0TOOPHI CxBaxuHHas [IpombiciioBo- Howmepa Tabnuir
HCCIIEOBAHUSA 3aIlUCU IIPOU3BOJATCS armaparypa reopusnueckas naptus | CHB na III'N
U
prOOpbI
Ha B UHTEpBAJIC, M TUTI rpynmna | Ha3BaHUE | JCKYPCTBO
rayouse, M| ot (Bepx) |10 (Hu3) CJI0KHOCTHU Ha
OypoBOH,
cyT
1 2 3 4 5 6 7 8 9 10

11




Tabmuma 16- JlanHbIe 110 UCTIBITAaHUIO (OIIPOOOBAHUIO) TIACTOB B Mpoliecce OypeHHs

Wnpexc HcnpiTanue (onpoOOBaHKE) IIACTOUCIBITATENIEM Ha TpyOax OnpoboBaHue MIaCTOUCHBITATEIEM
cTpaturpaduueckoro Ha kabene
1I0IPa3ACICHHA BHJI OIIEpALIUU II1yOMHA HUXKHEN KOJIMYECTBO LIUKIIOB UHTEpBaJ, M KOJIM4ECTBO
(ucmplTaHue, | rpaHulbl O0BEKTa, M IPOMBIBKH ITOCIIE oT (Bepx) 10 npoo, mIT.
OIpoOOBaHNUE) IpopabOTKH (HU3)

Tabnuma 17 — [Ipoune BUIBI HCCIIETOBAHUMA

HasBanue paGoThI

Enununa namepenus |

O6beM paboThI

Tabnuna 18 — UcnbiTanue npoiyKTUBHBIX TOPU30HTOB (OCBOEHUE CKBAXKUHBI) B SKCILTYaTAIIHOHHOMN KOJIOHHE

Nunexc Howmep HNurepran WNurtepBan yctaHOBKY | Tun KOHCTpyKIuu 1po- | Tun ycTaHOBKM 1Sl MCTIBITA-
cTpaturpaduueckoro| o0beKTa 3aJIeTaHus LIEMEHTHOTO JOYKTUBHOTO 3a005: OT- | HUA (OCBOEHHS): EPEIBHK-
Mo/Ipa3IeeHUs (cHu3y 00BEKTa, M MOCTa, M KPBITBII 32001, QUIBTP, Hasl, CTallMOHApHAsI
BBepX) |oT (Bepx)| 1o (Hu3) |oT (BepX)| A0 (HUB) LIEMEHT, KOJIOHHA
1 2 3 4 3) 6 7 8
Oxonuanue Ta0diusl 18
[Inact Komnuects | Huamerp | IlocnenoBaTenbHbIN NEPEUYEHb ONEpALi BbI30BA IPUTOKA OnopokxHEeHHE KOJIOHHBI
dboHTaHUpYIONI | O PEKMMOB | LITYLEPO | WJIM OCBOCHMSI HATHETATEIbHON CKBKUHBI: CMEHA pAacTBO- | IPHU UCHBITaHUU (OCBOE-
Ui (1a, HeT) (wTynepon B, MM pa Ha Boay (pacTBOp-BOJa), CMEHA pacTBOpa Ha HE(PTH HUN)
) (pacTBOp-HE(TH), cMeHa BOAbI HA HE(PTH (Boga-HEPTD), MaKCHMAJIbHO | TUIOTHOCTH
UCIIBITAHUS aspauus (adpauus), IOHWKEHUE YPOBHS KOMIIPECCOPAMHU € CHIDKEHHE | KUIKOCTH,
, TIIT. (xommpeccop) YpOBHSI, M Kr/m>
9 10 11 12 13 14

12




Tabmuma 19 —PaboTtsl o mepdopariu 3KCIUTyaTallnOHHOW KOJIOHHBI IPU UCIIBITAHUH (OCBOCHIH )

Howmep oObekTa (cHU3Y

BBepX) (cM. Tab1. 18)

[Tepdopanmonnas
cpena

3

BHUJI: pacTBOD,
HedTH, BOMA

IUIOTHOCTD, KI/M

MotHOCTh nepdopariu,

Bunx nepdoparnuu:
KyMYJISITUBHAS, TTyJIe-
Bas CHapsHasi, TU/I-
POIECKOCTpYHHAs,
TUAPOCTpYHHAs

Ha 1 M, mT

Tunopasmep nepdoparo-
KonuyecTBo oTBepcTHiA

KonnuectBo

CITyCKaeMBbIX
3apsiioB, T

OJIHOBPEMEHHO

KonugecTBo cmyckoB

nepdoparopa

S
2
o m
=

= g
5 &
g«o
3
c £
=g
L O
[T
=

(ma, Her)

Hacanku nns rugponecko-
cTpyiHOI niepdoparuu

JaMeTp, MM
KOJIMYECTBO, LT

Tabmuua 20 — MaTeHcnuKanus IpuToKa MmiacToBOro (hJIoU/1a WIH MOBBIIEHUE IPUEMHCTOCTH
IJ1aCTa B HATHETATEJIbHOW CKBAXKUHE

Ha3zBanue nporiecca: CoMsTHOKHCIOTHAsT 00- 2
1

— paboTka, 00paboTKa KEPOCUHOKUCIOTHAS, = % . = 3 =
N >
§ IMYJIbCUOHHAS YCTAHOBKA KUCIIOTHON BaHHBI, S E S < | B < | = | & = g « o
o m o o
e no0aBoYHAs KyMYJISITUBHAs nepdopanus, > 9 S § § § = ? 2 QE E!“ =
i = O m - | & s | 2| 8 8 )
5@ THIIPOPA3PHIB IJIACTA, THIPONECKOCTPYIHHAS SR 2 g | E& =| £ & = 2 8 2
= nepdoparms, oopadorka [TAB, metox nepe- 5 o & E%s 5|1 2= | 5 sl= 5 g8 | g

Q o S - ] (o8
:‘;‘1’3 MEHHBIX JIaBJICHHH, 3aKa4Ka H30TOIIOB H JIp. @ o g Sz > | 8 § gl g ¢ § =S =

a . S
e = OIIEpALVH, BBIIIOIHAEMBIE 10 MECTHBIM HOp- MaM | © Q _% S = i S = 5 = & S o E é
2 = 2 5 a S| == | 68| 8] 2 o 2 = | 2
© = 5 B A T | g % 1 2| 3 a 5 2 =
S S 2 3 2| g sl 2|& |3 x| 8
53 = 2 = E S g | 2 & SIS o
= 5 X N | 2 © S = = 5 B 5
S © =) (5} > | = = © o Q
S E —~ 2 = 5 ~ 2
== =l =
= —~ 7

1 2 3 4 5 6 7 | 8 9 10 11 12

13




Ta6muma 21 — JlonmoaHuTeNbHBIC PA0OTHI IIPU UCIILITAHUU (OCBOSHUH )

Howmep Ha3zBanue paboT: MpOMBIBKA MTECYaHOM MPOOKHU; TOBBIICHUE TWIOTHOCTH Oypo- | Emmauna | KomwmuectBo | MecTHbIe
00BeKTa BOTO pacTBOpa J10; MOBTOPHOE TIOHM)KCHUE YPOBHSI adpaliueii; TEMIIEPHBIN MPO- | NU3MEPEHUS HOPMBI
(cm. Tadu. IPEB KOJIOHHBI (IIPY OCBOCHHUH ra30BOTr0 00BEKTA); BUOPOOOpabOTKa 00HEKTA; BPEMEHH,

18) 4acTHYHOE pa3OypuBaHUE IIEMEHTHOT'O MOCTA U Jp. JOMOJTHATEIbHBIC paOOTHI, CyT
BBITIOJTHSIEMBIE 10 MECTHBIM HOpMaM
1 2 3 4 5

Tabnuua 22 — J[anHbIE IO SKCIUTYaTallMOHHBIM 00BEKTaM

[TnotHOCTS )XMaKO-| [lmactoBoe |MakcumanbHbIM| YCTaHOBUBIIASICS MIPH IKC- aHHBIE 110 OOBEKTY, CO- | |,
0 ’ s O
CTH B KOJIOHHE, JaBJ€HHE HAa | AMHAMMYECKUM | IuTyaTaluu TemmepaTtypa, C |aepxaiieMy cBOOOAHBIN ra3 ® &
3
o KI/M NEePHUOJ O3]~ | YPOBEHb IIPH =
g oo . = HEH JKCIUTya- | DKCIUTyaTalllH, |B KOJOHHE B annHa cTonba| kodhdumment | = 5,
—
E Sl e o g tauuu, MIla M HA YCTBhE | OKCIUIyaTallMOHHOM | Ta3a IO BEP- | CKUMAEMOCTH _g ; 2
Q
S'glg & § =t CKBaKHHBI 00BEKTE THKamM, M |rasa B crBone| ¥ 0
(@) b
gF|= g = CKBAXUHBI | 2 2 O
23/gs |82 = £ "
= =| 8 5 = E é o
S5 & o ==
s < S S
s o=
1 2 3 4 5 6 7 8 9 10

14




Tabauma 23 — JlaHHBIC IO HAarHETATEIbHON CKBaKMHE

HNupexc Howmep | WHtepBan 3ameranus Pexxum Harueranus [Takep | Kungkocth
cTpaturpauieckoro | 00bKTa | OOBEKTAa HATHETAHWS, | © o 3a HKT
<
0JIpa3IeICHUS (cHu3y M g =
BBepX) | oT (Bepx) | mo (mm3) | ¥ & >
=D o < &)
o o >R o = o =
T4 = H 2 = e - -
= B N 0 = I Sl = < S| ™
S g 2 o 0 O L0 & 2 =
as . Q M S = o < I LT
O X 4 = < QM o, O m ~
= F A ° o S = | B O <
= - E E[ E & O I >~ g =
= s = « = B I S S| = o
- 3 2=l = 2 = = < & = = 5 = )
o A £ 2| E 0 25 | = 2 S|l 8| 5] F S
S ) L a8 o} g b= =
T om s} 5 5 & g o | 2 S o S =
e B i = O S aniie= s 8 S = o
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Ta6nuna 24 — [IpombiciioBO-reopU3NIECKUE UCCIIeI0BaHUs
HaumenoBanue BeprtukanpHas ckBakuHa
pabor mMacmrad MHTEpPBAJI, M
1 2 3
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Tao0auubl 15 BeinojgHeHus pasgena 2 K TEXHUYECKAS
YACTb»

Ta6nuna 25 — CoBmelieHHbIN IpaduK U3MEHEHUS TPaJUCHTOB JaBJICHUMA

[TnotHOCTH OYpO-

['my6una croyc-

: : HNurepBaiinl BO3- Xapakrtep Hacel- | ['paguents! maBnenwnii, (MIla/m .10°
1 = o
LE. g g MOXMXHBIX I'€OJIOTH- M CHHOCTH (BOI[a, IIJIACTOBOTO | HOPOBOTI'O | THAPOpPa3phiBa BOI'0 pacTBOpa, Ka KOJIOHHBI, M
E 8' E YECKUX OCJIOXKHE- He(bTL, 1“213) KI/M
© 15 HUU
1123 4 5 6 7 8 9 10

Tabnuua 26 — MicxoHble TaHHbIE AJIs pacdeTa npoQuiis

BeprukanbHelil y4acToK, M
[IpoexTHbIN OTXO0d, M

UHTeHCHBHOCTH Habopa 3eHUTHOTO yria, /10 M

['myOuna kpoBIH MaacTa, M

Tabnuna 27 — Pe3ynbrarsl pacueTa

Vanunenune, m

I'mybuna ckBa-

VYros HakJIOHa CTBOJIA, TPajl

OTkIIOHEHHUE, M

KHHBI 110 JJIUHEC

HHuTepBan no

BEPTUKAIIH, M

oT | 1o B Hayaje MHTEpBaja | B KOHIIC MHTEpBaJa | CpeIHUI | 3a MHTep- |olIiee| 3a MHTEpBalI | oOIee CTBOJIA, M
Ball

1|2 4 5 6 7 8 9 10 11

ITpoduib cTBOIIA
CKBaXUHBI (PUCYHOK)
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Ta6numa 28 — O60CHOBaHUE KOHCTPYKIIMU CKBaKUHBI

HaumenoBanue Huametp kononH, | ['myOuna cnycka | Ha3HaueHnue oOcagHbIX KOJIOH; 000CHOBaHHE BHIOOpA AHMAMETPa,
KOJIOHH MM (Mo BepTHKAIM), M CEKLIMOHHOCTHU U TITyOUHBI CIIyCKa KOJIOHH
1 2 3 4

Tabmuna 29 — XapakrepucTiKa KOHCTPYKIIUN CKBAKHUHBI

Ne HanmenoBanue WNHuTtepBain cnycka [uamerp, mm HNHuTepBan nogbema TaM-
/o KOJIOHH (o BepTUKAIM), M KOJIOHHBI J0JIOTa IIOHA>KHOT'0 PacTBOPa, M
1 2 3 4 5 6

Tabnuna 30 — ®uU3nKo-MeXaHUYEeCKHEe CBOMCTBA TOPHBIX MOPOJ] MO Pa3pe3y CKBAKUHBI

WNunexe crparurpa- Nurepsan, Kparkoe Ha3Ba- o |2 | Koaddunu- | Kareropuss | Kareropus nmopoms mo
~ o e o v
¢duyeckoro noapas- M HHME TOPHOH 1O~ | = | & | & | & | eHT IIacTh4- a0pa3uBHOCTU | MPOMBICIOBOM KJjlac-
JIeJICHUS — poabI é 318 |8 = HOCTH cuduxanuu (Msrkas,
o 2 S |5 |5 | &5
e B = = |2 |2 |8 CpeIHss U T.1.)
=
- | & =R =
1 2 3 4 S|6 |78 9 10 11
Ta6muma 31 — XapakTepucTuka MPUMEHSIEMBIX JOJIOT M HOpMa MX pacxojaa
Nurepsan | [Ipoxoaka, | Tunopasmep nopoaopaspyluarorie- XapaKTEepUCTUKA TOJIOT Pacxon no-
Oypenus, M ro UHCTPYMEHTA I'OCT, | Tvun mpOMBIBOYHOTO | KOJIMYECTBO TUI JIOT, IUT.
M TY YCTPOWCTBA HacaJoK, LT | ONOpPHI
1 2 3 4 5 6 7 8
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Tabnuna 32 — Pexxum OypeHust

Nurtepsan | Crioco6 | YcinoBHBIN [TapameTpsl pexxuma OypeHus
Oypenus, | Oypenus HOMED oceBasi Harpy3Ka, | CKOpOCTh BpallleHus, |  pacxo]l OypoBOro pacTBopa, | JaBJICHHE Ha CTOSKE,
M KHBK kH 00/MuH m/c-10° Mlla
1 2 3 4 ) 6 7
Tabnuna 33 — XapakTepucTiKa KOMIIOHOBOK OYPUIHLHONM KOJIOHHBI
Y C10BHBIN HOMEP Onementsl KHBK
KHBK TUIIOpa3Mep, Mudp I'OCT, OCT nHa u3roroBie- | Hapy»XHbIM ITMAMETP, MM | JIMHA, M | Bec, KH
HUE
1 2 3 4 5 6
Tabnuna 34 — [TapameTpbl KOMIOHOBKH OYPUIILHON KOJIOHHBI
WNurepan, | linna Tun | Iunametp, | Mapka | TommmunHa Bec, kH [laBnenue, Koaddunuent 3amaca Ha
M CEKIMHU, | CEKIIUU MM CTaJll | CTEHKH, MM MlIa
M . .
o < = o | a5
= = o 3 < = ) o
8 = | B = = Yol o ol E 28
> = E T asi 4 = L =~ = O Q
o g | Q S O |2 H|EE|E X| S 2 o
= 2 | 5 > & | ZE 5| = 5|8 ®| T @ K
s | 8| & = S 15518518 | 5|58 8
— 2 o o 2 E = S| &
) = S - E Q| B =
g = = 2
1 2 3 4 5 6 7 8 19 10 11 12 13 14 |15 16
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Tabnuma 35 — 'mapaBnudeckre XxapakTepUCTUKU OYPOBBIX HACOCOB U TypOOOYpOB

H ‘004

16

W ‘BHULT

15

Typ600OypsI

BIIIN
‘suHIrgerr renadon

14

1000 xr/m°

W-HX
‘LHOWOW Urhoged

13

HUW/QO0 ‘BMHIIIRdd
BLOLOBR KehoOed

12

XapaKTepUCTUKA IIPH P

¢.0T 0/ N ‘Toxoed

11

BIQITHUIIII UL

10

w dox/n
‘MOHOLALD O4LOORUILON

HUQdAL
HMOHOUALD O9LOdRUION

19HUQdAL UL

edA009dAL uL

B[N ‘OHHIIrdel
QOIHLOAIION
OHIIBINHONEBIN

0T/
‘qrooH4IrRIurogsuodn

WIN “MorrAra diomweunrr
U 09LOJRUILON

™

BypoBbie Hacockl

ALAHUN
d 400X BLOLO®Bh

€0900¢H X1990dAQ 1HL

Ta6muma 36 — Tun 1 TeXHOJIOTHYECKHE TTapaMeTphl OypOBOT0 pacTBOpa
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Tabnuna 37 — Peuentypa OypoBOro pacTBopa v moTpeOHOCTh B KOMIIOHEHTAX JJIsl €r0 MPUTOTOBJICHUS

WuTepBan 6ypeHus HaumenoBanue xumpearesn- | ['OCT, | Llens nmpumene- | Hopma pacxo- | [IoTpeOHOCTH KOMIIOHEHTOB,
(o BepTHKAIN), M TOB U MaTepuajoB TV HU peareHTa 11, Kr/M° T
BCETO 3amac Ha
CKBa)XUHY
1 2 3 5 6 7

Tabnuua 38 — Ob6opynoBaHKe sl HPUTOTOBJIEHUS U OYUCTKU OYPOBBIX pACTBOPOB

Ne HaumenoBanue Tumnopa3smep KonuuecTBo I'oCT, OCT, TY HNHTepBan npuMeHeEHUs, M
n/n 00opyAOBaHUS Wi mudp KOMIUIEKTOB, IIT Ha U3rOTOBJICHHE oT (Bepx) 710 (HU3)
1 2 3 4 5 6 7
Tabnuua 39 — Toroseie rujpaBinyecKie napaMmeTpbl MPOMBIBKU
WNurepBan 6ypenus, | Pexxum pabotel HacocoB |  CKOpPOCTh, M/C Hacanku I'uppaBnuueckue conporusienus, MIla
M
oT (Bepx) | 110 (HU3) | o F C ; . ' \
o /o) o o < < o) o <
SO = I == ]
— N 3 B o <
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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Taomuma 40 — Pacuer 00camHO# KOJIOHHBIL. ICXOIHBIE TaHHBIE

HaunmenoBanue En. m3m 3HaueHue

PaccrosiHue OT yCThsl CKBaXKHHBI 10 OaliMaka KOJIOHHBI M
PaccrosiHue OT yCcThsi CKBaKHHBI J10 TOJIOBBI KOJIOHHBI M
PaccTosiHre OT yCThsl CKBaKMHBI 10 YPOBHS BOAOMNPOSBIISIONIETO T1acTa M
JlaBiieHUE B ra30BbIX CKBaXXMHAX MMPU OKOHYAHUHM IKCILTyaTalluu MIla
JlaBnenue miaacToBoe Ha riyoune L MIlIa
OtHOcHTENbHAS TUIOTHOCTH T'a3a MO BO3AYyXY

[[110THOCTH IEMEHTHOTO PAacTBOPA 3a KOJIOHHOM KI/M°
[TnmoTHOCTH TUIaCTOBOTO (hIIFOMIA B KOJIOHHE Ko/
II;10THOCTH UCHIBITATEIILHOM KUIKOCTH K/M>
I110THOCTE KUJIKOCTH 32 KOJIOHHOU kr/M°
PaccrosiHHE OT yCThsI CKBaXKHUHBI 10 YPOBHS TUTACTOBOTO ()IFOM/Ia B KOJIOHHE M
HuameTtp TpyObl MM
BricoTa IEME@HTHOT'O CTaKkaHa B KOJIOHHE M

Ta6nuna 41 — Pe3ynbratsl pacuera

o Bec,kH | _ PacueTHbIe N30LITOYHEIE TABJICHUS,
<
S E < i MlIla
S =2 = S HapYKHOE BHYTpEHHEE
4 ) = = = = c%
2 5|2 | E |3 S
5| |9 Sl | E 2|8 |8m | ¢ & ' 5
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JlaBnenwue ornpecc. TpyO Ha

nosepxHoctu, Mlla

Koaddunment 3anaca npoyHocTu

HaydaJlo I/IHTep- KOHCII I/IHTep-
BaJia BaJia
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Tabnuua 42 — Crneundukanus ycTheBOro U MPOTUBOBBIOPOCOBOTO 000PYI0BAHUS

Tunopasmep, mudp win HazBanue ycraHaiau- | ['OCT, |KonnuectBo Hasnenue, MIIa Macca,
BAa€MOI'0 YCThEBOTO U MPOTUBOBBIOpOCcOBOro 000- | OCT, OTPECCOBKH IOCJIC YCTAHOBKHU Ha pabouee KT
pyZaoBaHUs TY yCThE
1 2 3 4 6
Taomuma 43 — TexHomornyeckast OCHacTKa 00CaJHON KOJIOHHBI
HaunmenoBanue | Haumenosanue | Ilugp | 'OCT, OCT, TexHnueckast XapakTepUCTUKA KonnuectBo, | PaccrossHue
U UaMETp KO- | AJIeMEHTOB oc- | 3neMenTta | 1Y Ha usro- JIUaMETpP, MM Jlnuna | Bec, T YCTaHOBKH
JIOHH, MM HACTKH OCHACTKH TOBJICHUC HaApYKHBIH | BHyTpeHHuit | (BblcoTa), | KH oT OarIMaka,
M M
1 2 3 4 5 6 7 8 9 10
Tabnuna 44 — Pexxum crycka 00CaHbIX TPYO
HasBanue | Cmaszka amst pe3n0o- MomeHT Jlommyckaemasi CKOpOCTb [leproanyHOCTH [IpoMexxyTouHas npoOMbIBKA
KOJIOHHBI |  BBIX COCIMHEHH | CBUHUMBAHUA CIycKa J0NTUBa, M
o0caHbIX WHTEpBAJI INly- | BEIUYHHA, rIyOMHA |KOJUYECTBO | IMojaya
TpyO, kH-M OMH, M M/c 110 BEpPTHU- IIMKJIOB | HACOCOB,
mudp I'OCT, oT 10 Kalld, M M/c-107
umn Ha- | OCT, TY (Bepx) | (aM3)
3BaHUE
1 2 3 4 5 6 7 8 9 10 11

22




Ta6numa 45 — VicxoHble JaHHBIE K pacueTy mpoliiecca IIeMeHTUPOBaHUs 00CaJHON KOJOHHBI

- Nutepan - I1;moTHOCTS, ’ . . KonuuectBo cy- | Conepxanue L .
3 )
3 é = | mombemarme- | & KI/M > 'a = = XOro KOMIOHEHTa | XHMPEAreHTOB | .,
= i @
S = | & | menra (110 Bep- § L] = o | g 2 JUISL IPUTOTOBJIC- | B KUIKOCTH | oo 5 2
an) < =
2 ’E S S| Tukamm), M = g 5 e 52 = |k é O & |Hud I1m® pactBopa, | 3arBopenms, | S = S 2
= - o - r
=2 |g|8 2128 ggl584|8¢ |83 i % 58128
2 < < Ol B X =) = 0| K
g@ &l E| or 710 =1 = é Al e & i § = |nementa|nobapku| * | * | * | 25| 8 g
0] T Q =
Q S1C| (um) |(Bepx) | 5 |2 E|c 8|2 EF |2 = = =
= 5| & E| S S| E & =& & S o S i
~ = | = o B = S o o 15 2 =
S S S| & g|E = 2 & 8 =
am ~ = | F = M o
1 2 13 4 5 6 7 8 9 10 11 12 13 14 | 15| 16 | 17 18

* B rpadax 14-16 yka3piBaroTCsl BBOAUMBIE ISl PETYIUPOBAHUS TEXHOJIOTMYECKUX CBOMCTB TAMIIOHAKHBIX
pactBopoB peareHTsl, Hanpumep, CaCl, HT® u T1.1.

Ta6nuna 46 — [MoTpedbHOE KOJIMUECTBO MAaTEPUAIOB JJIsI LIEMEHTUPOBAHUS 0O0CATHBIX KOJIOHH

Haszpanue Hazsanue |I'OCT, OCT, TV | Enununa usmepe- [ToTpebHOE KOTUYECTBO
KOJIOHHBI | wiad (mudp) | Ha U3TOTOBJICHHE HHUS HOMED CTYIIEHYATOTO IIEMEHTHUPOBA- | CyMMapHOE Ha KOJIOHHY
Marepuana HUSA
1 2 3
1 2 4 5 6 7 8
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Ta6muma 47 — Pexxum paGoThl LIEMEHTHPOBOYHBIX arperatoB (OypOBBIX HACOCOB)

Howmep cTynenu ne-
MEHTHPOBAHMS YaCTH

Haumenosaunue Tuno wunum
TEXHOJOTUYECKOHN | HA3BAHUE

Tun (umdp)
arperarta wiu

KonunuectBo arperaros (0ypoBbsix Ha- | KonnuectBo cme-
COCOB), pa0OTAIOIINX HA OJJTHOM pe- | CUTEJIbHbIX MallluH

KOJIOHHBI (CHU3Y- oIepanuu KuAKocTH | OypoBOro Ha- KUME
BBEPX) coca
1 2 3 4 5 6

Oxonuanue tadmuns 47

Pexum paboTsl arperatoB (0ypOBBIX HACOCOB) Bpems BbINIOJTHEHNS TEXHOJIOTHYECKOU
orepanuu, MUH
IUaMeTp Y- | CKOPOCTb | CymMMapHas Mpou3- nasienue, MIla 0o0BbEM MOPLUH Ha |B JAaHHOM | HapacTarollee OT Havasa 3a-
JUHAPOBBIX | arperara |BOJUTEILHOCTh arpe- JIAHHOM PEKHME, M°| pexKnMe TBOPEHHUS 10 MOMEHTA
BTYJIOK, MM | WJIM YHC- | TaTOB (OypOBBIX Ha- «CTOI
N 3
JI0 JTBOM- COCOB), M'/C » _
HBIX XO- = 2 TN
=
0B Oy- v &5 | & =)
o o
pOBOTO s © 3 2 0
= m Q o 5
Hacoca 5 o 2 0 o
S 2 5
E K O m
S > C
A= < M
S T m
7 8 9 10 11 12 13 14
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Tabmania 48 — MeToapl 0CBOEHUA 00HLEKTOB

WHuTepBan ucmeiTa-

Br130B nputoka

FaBOI[HHaMquCKHe HCCJICA0BaHUA

HUS, M
oT hi (o) METO/T | ienpeccHs | TUI QUIIOU- | OKUIAEMBIi Je- MPOHUIIAEMOCTb, KOJIMYECTBO PEKUMOB UCCIIEO-
(Bepx) (HU3) Ha IUIACT, na our, TLIC.M3/cyT MKM’ [IOXBIKHOCT, | BaHHIA: 10 WHTEeHCU(pUKAIU/ TOo-
MIIa (raz), MS/CyT mim%/(MI1a -¢) cjie UHTeHCU(UKAIIUU

(aedTh)

Ta6nuna 49 — O6opy0BaHUE [1J1s1 UCTIBITAHUS

WuTepBan Tun KonunuectBo YcTheBoe 00opynoBaHue 3aboitHoe O6opynoBanue
WCTIBITAHUS, M YCTaHOBKHU CMEH o0opynoBaHue IIPH Ta30JUHAMH-
oT 710 (1m3) TUM (POHTAHHOU THUII TUT UHTEpBAT YECKUX UCCIEI0-
(Bepx) apMaTypsbl peBeHTOpa (rmyOuHa BaHUAX
YCTaHOBKH),M
1 2 3 4 ) 6 7 8 9
Tabnuua 50 — [TpogomKUTENHPHOCTD UCTIBITAHUS HA TIPOYKTUBHOCTh B 00CA)KEHHOM CTBOJIE
Ne Hanmenosauue Uctounuk [Ipo10IKUTENBHOCTD, CYT
n/m pabort HOPMBbI 1 oOBekT 2 00BEKT 3 00BEKT 4 00BeKT ... 0OBEKT
1 2 3 4 5 6 7 8
Tabnuma 51 — PaGoTbl o nHTeHCU(PUKAIIMY TPUTOKA U3 TIIacTa
WNuTepBan ucnsiTanus, M HaumenoBanue pabot KonmuecTBo MoBTOpEHUI onepanuii o Kaxx oMy
oT (Bepx) 70 (HU3) (omeparimii) 00BEKTY
2 3 4
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YuebHoe u3znanme

BBIITYCKHAS KBAJIMOUKAIIMOHHASA PABOTA

Metoanueckue yKka3aHUs K BBITTOJTHEHUIO BBITYCKHOM KBAJIM(PUKAITMOHHOM
paboThI (MPUIIOKEHUS ) ISl OOYJAIOIIUXCS HAPaBJICHUS MTOATOTOBKU
21.03.01 — Hedrerazosoe neno
npoduis «bypeHne HeTSHBIX U Ta30BBIX CKBAKHH)

(gacTsb 2)

CocraBurenn
BAT'AHOB IOpwuit Bnagumuposuu
CEMEHEHKO Anacracus ®enopoBHa

B asmopckoti pedaxyuu

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

bu6anoTeyHo-u31aTeNILCKUN KOMILIEKC
dbenepaabHOTO roCy1IapCTBEHHOTO O0/PKETHOTO0 00pa30BaTeIbHOTO
YUPEKJICHUS BBICIIET0 00pa30BaHUS
«TroMeHCKHMI UHAYCTPUAIIBHBIA YHUBEPCUTETY.
625000, Tromens, yi. Bonogapckoro, 38.

Tunorpadus 6ubIMOTEUHO-U31aTETHCKOTO KOMITJIEKCA.

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