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Brimmycknas kBanmudukaimoHHas padoTa: K  BBITIOJHEHUIO  BBITYCKHOM
KBau(UKaIMOHHON paboThl OakanaBpoB HampasieHus 21.03.01 «Hedrerazosoe
neno» npodpuns « bypeHue HEPTAHBIX U Ta30BBIX CKBAXKUH» Bcex Gopm
oOyuyenus (dacth 2 «TaOuuipl K MOSCHUTEIBHON 3ammcke»)/ cocT. AKCEHOBa
H.A., Jlybosruna H.B.,YeGpikuna }O.b.; TromeHCckuil HWHAYCTpHATbHBIN
yHuBepcureT. — Tiomenb: U3narensckuit nentp bUK TUY, 2018. — 28 c.

MeToaudeckie yKa3aHWs pPAacCMOTPEHBI W PEKOMEHIOBAaHBI K W3JaHHUIO
Ha 3acenanuu kadeapsl HedTerazoBoe Jeio
«01» nexadps 2017 rona, mpoTtokos Ne 5

AHHOTaALUA

MeToauueckue yKa3aHusl yCTaHABIMBAIOT OOILME TIOJIOKEHUS K CTPYKType U
COJEPKaHUIO BBIITYCKHOW  KBaJduM(UKAIIMOHHOW  paboThl  OakajaBpa
(OakamaBpckoit pabotel (BP) mnpoduna «bypeHue HEPTIHBIX W Ta30BBIX
ckBaxuH» 1o HanpasieHuto 21.03.01 «HedrerazoBoe neno» o4HOM, 3a04HON U
3a04YHOM C COKpalleHHbIM CpOKOM (opM o00yueHus. TpeOyemble TaOIHIIbI
IIPUBEICHBI BO BTOPOI YacTH JAHHBIX METOJWYECKUX YKa3aHH, TpeOOBaHUS 1O
odopmiieHUIO OaKaIaBPCKOM paOOThl MPUBEIEHBI B TPEThEH YaCTH METOAUYECKUX
yKazaHuil. MeToinueckne yka3aHus BBIIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIM
®I'OC BO mno nanpasnenuto noaroroBku 21.03.01 «HedrerazoBoe nemno»
[Tpukaz Ne226 ot 12 mapra 2015 1.



Tadanusl 118 BbINOJHeHUA pa3aena 1 «'eosornyeckas 4acTb»

Tabnuna 1- O0mue cBeaeHus o pailoHe OypoBbIX pabOT

Haumenosaunue

3HayeHue (TEKCT,
Ha3BaHMUE,
BEJIMYMHA)

1 HaumenoBanwue miomaau (MECTOPOKICHHMS)
2 Temmepatypa Bo3ayxa, °C ;
- CpeJIHEro10Basi;
- MaKCUMaJlbHas JICTHSS;
- MUHUMAaJTbHAS 3UMHSISL.
3 CpeZIHEeT0/I0BO€ KOJIMYECTBO OCAJAKOB, M
4 MakcumMaiibHas ri1yOuHa IpOMEp3aHus TPYHTa, M
5 TIponoIKUTENBHOCTh OTOMUTENIBHOTO IEPUO/IA B TOAY, CYT.
6 [Ipeobnanaroiee HaIpaBiICHUE BETPa
7 Hauboubiiasi CKOpOCTh BETpa, M/C
8 CBelleHHE O MIIOMIAIKE CTPOUTENBCTBA U MOBE3AHBIX
MyTSIX:
- penbed MEeCTHOCTH;
- COCTOSIHME TPYHTAa;
- TOJIIIIMHA CHEKHOT'O MOKPOBA, M;
- XapakTep pacTUTEIHLHOTO TTOKPOBA.
9 XapaktepucTuka Mmoabe3JHbIX JOPOT
- IPOTSHKCHHOCTD, KM;
- XapakTep MOKPHITHS;
- BBICOTA HACBIIH, M.
10 UcTouyHHK BOIOCHAOKEHUS
11 McToYHUK 3IIEKTPOCHAOKESHUS
12 CpenctBo cBsi3u

13 McTOYHHMK KapbepHBIX TPYHTOB




Tabnuna 2 - JIutonoro-crparurpaduueckas XapakTepUCTHKA U (PU3UKO-MEXaHUIECKHE CBOMCTBA TOPHBIX MOPOJ IO
pa3pe3y CKBaKHHbI

DJIEeMEHTHI CrangapTHoe Koaddunuent
Crpaturpa- ['my6una 3aJieraHus lopnas OTHMCaHHE TOPHOM | KABEPHO3HOCTHU
(uueckue 3aJIeTaHus, M (mageHus) rnopojaa MTOPOJIBL: MOJIHOE | B MHTEpBAJIC
noJipaszesne- IUTACTOB TIO Ha3BaHUE,
HUS MOJIOIIIBE, IPa/I. XapaKTepHbIe
NpU3HAKU (CTPYKTYpa,
Ha3Ba- |MHIEKC|  OT hi(o MOIIHOCTb | yroJX  |a3UMYyT | KpaTkoe | mpouext B | TOKCTYPa,
HHE (xkpoBiist) | (mogomiBa) | (TOIIIUHA) Ha3Ba- |uHTepBaye | MUHCPAIBHBIM — COCTAB
Hue U T.J.)
1 2 3 4 6 7 8 9 10 11
Oxonuanue Ta0IuIe! 2
[T10THOCT®, [TopucrocTs, [IpoHuIaeMocTs, ['munucTOCTS, Kap6onatHocTb, CoJIeHOCHOCTb,
Ko/ % 1072 mxm? % % %
12 13 14 15 16 17
Oxonuanue TaOIuIEI 2
CrnomHocTs | TBepnocTs, | Paccnoennocts | AbpasuBHocth | Kareropus nopoast no | Koadduument | Monyns |['uaparannonnoe
[IOPOJBI MIla [IOPOABI IIPOMBICIIOBOM Ilyaccona IOnra, | pasymioTHeHue
Kiaccupukanuu (MArkas, ITa (mabyxaHue)
CpeJlHss U T.J.) TIOPOJIbI
18 19 20 21 22 23 24 25




Tab6muma 3 - ['pamueHThl aBJICHUA U TeMITepaTypa Mo pa3pesy

['myOouna I'paguenTsr
OHPCACTICHUA | 11j1acTOBOTO JABJICHHS, | IOPOBOTO JABJICHHS, THIpOpa3phiBa MOPO/I, TOPHOTO JIABJICHHS, re0TEPMHUYCCKHIA,
0
JIABICHUA, M (MITa/m)-102 (MIla/m)-10° (MIIa/m)-10° (MIla/m)-10° C/100 m
1 2 3 4 5 6
Ta6nuna 4 — HedrenocHocTh
HNunexc WNurepsan, m Tun ITnoTHOCTD, KI/M° IloaBHKHOCTD, Conepsxanne, % 1o Becy CB00OOIHBIN
crparurpadu- oT 0 | KOJUICKTOPA | B INIaCTOBBIX ocie Mmlla -c CEPEI napaduHa H%GHT,
9YECKOTO (Bepx) | (m3) YCIOBUAX | JIeTa3alyu M/cyr
MO/Ipa3IeJICHUs
1 2 3 4 5 6 7 8 9 10
Oxonuanue Tadmuner 4
[TapameTpsl pacTBOPEHHOTO rasa
ra3oBbIif (hakTop, coJziepkanue, % OTHOCHTEJIbHAS 110 BO3AYXY | Kod(hdumument JIaBJICHUE HACBILICHUS B
v’ CcepoBOIOpOa YIIIEKHCIIOTO ra3a IUIOTHOCTD Ta3a C)KMMaeMOCTH IUTACTOBBIX YCIOBHSIX,
MIla
11 12 13 14 15 16
Tabnuna 5 — MazoHoCHOCTH
Hunexc WNurepsan, Cocros-|Conepxxanue,| OtHocu- | Koaddumment |CBoOoaHbII IImoTHOCTH dazoBasa
cTparurpadu- M Tum Hue |% 1o o0beMy| TelbHas | CKUMAEMOCTH JEOUT  |ra30KOHAEHCATA, KI/M° |[[POHUIIAeMOCTb,
3 -3 2
YECKOro KoJuleKTOpa| (ras, cepo-| yrie- 1o rasa B M’/ cyt B Ha yoThe 10™ mMxm
HOAPA3ACIE™ | o | 10 KOHACH 5 5 10-|knemo-| BOPAYXY | THIACTOBBIX TJTACTOBBIX |CKBAKUHBI
HUS (Bepx)|(um3) cart) pora |ro rasa IJIOTHOCTB|  YCIIOBHUSX S —
rasa
1 2 3 4 5 6 7 8 9 11 12 13




Tabmuia 6 — BogoHOCHOCTH

Hunexc NurtepBan, m Tun IInorHocTh, | CBOOOIHBIH dasosasa XUMHUYECKHUH COCTAaB BOJbI B MI'-
cTparurpa- KOJUJIEKTOpa kr/m® nebur, MpOHUIIAIAe- OKBHUBAJICHTHOU (hopMme
duueckoro oT hice) M3/CYT Mg)CTB, , AHUOHBI KaTHOHEI

nozpasaeneHus | (sepx) | (Hu3) 10™ Mxm ClI" | SO~ | HCOs | Na" | Mg™ | Ca™
1 2 3 4 5 6 7 8 9 10 11 12 13

OxkoH4aHue Ta0IUIEL 6

CreneHp MUHepaIu3aLuH,

Tun Boas! no Cynuny

OTtHOCHTCS K HCTOYHHUKY IUTHEBOI'O BO[[OCHa6)K€HI/I$I

MT-3KB/JT C®H - cynbaroHaTpueBsblii (1A, HET)
I'KH — ruppokapOOHaTHOHATPHUEBHIHA
XJIM — XnopMarHueBbId
XJIK — XJIOpKanbIUEBbIT
14 15 16
Ta6nuna 7 - [lornomenue 6ypoBOro pacteopa
Nunexc HNurepBan, m | MakcumansHasg | PaccrosHue ot ycrest | MMeercs nu I'panuent nasinenus VYcnosus
cTpaturpaduueckoro WHTEHCUBHOCTD CKBAXUHBI J10 oTepst MOTJIOIICHHS, (Ml'[a/M)-lO2 BO3HUKHOBEHHUSI
MOJIpa3/ieNeHus oT 0 HOFJIO%[IGHI/IH, CTaTMYECKOTO YPOBHS | IUPKYISIIIHH Tpu HocTe
(Bepx) | (um3) M/ TP €70 MAKCHMANBHOM | (18, HET) | pexpLiTyy | H3OMALMOHHBIX
CHIDKCHUU, M pabor
1 2 3 4 5 6 7 8 9

Tadmura 8 - Oceiny 1 00BaIBI CTEHOK CKBAYKUHBI

Nunexc Wurepsai, m BypoBbie pacTBOpBI, MPUMEHSBILECS paHee Bpewms 1o Hauana Meponpusitus 1o
cTpaTurpaduIecKoro oT 10 THI IUIOTHOCTb, | JOTIOJHUTEIbHBIE TAHHDIE OCJIOXKHEHUS, JTMKBUAALNH TTOCIIEICTBUI
HOAPAa3ACIICHUA (Bepx) | (Hu3) | pacTBOpa Kkr/m® 10 PacTBOPY, BIUSIOIINE CyT (mpopaloTKa, IPOMBIBKA H
Ha YCTOWYMBOCTh T.J.)
1 2 3 4 5 6 7 8




Tabmuna 9 — HedrerazoBogonposinenus

Nunexc WutepBan, m Bun JnmuHa cronba [lnoTHOCTH CMecH Tipu Ycnosus XapaxTtep MposiBICHUS
CTpaTUrpauyeckoro |  or 1o MposiBIIsie- rasa npu MPOSIBIICHUU JIJISl pacdeTa | BOZHUKHOBEHUS (B BUIC MJICHOK

Mo/Ipa3iesieHUs (Bepx) | (HU3) MOTO JTUKBUIALUU U30BITOYHBIX JABJICHHUIA, He(TH, My3bIPbKOB

dnrouaa | Ta3o0nposBICHUS, Kr/M° rasa, mepeymBa BObI,
(Bona, M BHYTPEHHETO | HApY>KHOTO yBEJIUYECHHE
HE(TD, BOJIOOT/IA4YH U T.J.)
KOHJICHCAT,
ras)
1 2 3 4 5 6 7 8 9




Tab6muma 10 - [IpuxBaToonacHbIe 30HBI

Nupekc Wnrepain, (Bun npuxsara (or|  PacTBop, mpu NpuMEHEHUU KOTOPOTO
CTpaTurpa- M nepenana IIPOU3OILIEI TPUXBAT
ugeckoro OoT | HOo AaBJICHAA, THII|{[JIOTHOCTb,BOJIOOTAAYa,|CMa3bIBAIOIINE
IIOAPAa3ACIICHNA | (gepx)|(HK3)| 3AKINHKH, Callb- kr/m® | em®/30 Mu | moGaBku
HUKOOOpa30BaHUs (Ha3BaHUE)
U T.J.)
1 2 3 4 5 6 7 8

Oxonuanue Tadmunsl 10

Hanuuue orpannyeHuii Ha OCTaBJICHUE HUHCTPYMEHTA

6e3 aBwkenust uiu npombiBku (A, HET)

Y Ci10BUS BO3BHUKHOBEHUA

9 10
Tabmuua 11 - Texkyune mopoibl
Nupexc HNurepsan Kparkoe [MunumansHast Ycnosus
cTpaturpauueckoro|  3ajieraHusl  |[Ha3BaHME|IUIOTHOCTh  OypOBOIo| BO3HUKHO-
MOJIpa3JIelieHusl | TEKy4uX MOPOJ, | MOpOA [pacTBopa, BEHUs
M IPEJOTBpAILAOIIas
oT hi (o) TEUEHHE TTOPO/I, KT/M°
(Bepx) | (HM3)
1 2 3 4 ) 6
Tabnuua 12 - [Tpoune BO3MOXKHBIE OCIOXKHEHUS
Nunexe HNurepsain, m Bun (na3Banue) XapakTepucTuKa
Crpaturpaduyecko- | ot 10 OCJIOKHEHUS: (mapameTpbl)
ro moapasjenenus | (Bepx) | (Hu3) ’Keno0oo0Opa3oBaHue, OCJIOXKHEHHS U
neperu6 cTBoia, yCIOBUS
HCKPUBJIEHUE, BO3HUKHOBEHHUS
rpu¢oHOOOpa30BaHKE
1 2 3 4 5




Tabnuna 13 - XapakTepucTika BCKphIBA€MbIX I1JIACTOB

Nnupekc | HMurepBan Tun Tun |Ilopuc-| IIponu- Koaddunuent [TnacroBoe | Koadpurment | Tommmua
IlacTa | 3ajeraHus, M | Kojulek- | (pJarouja | TOCTh, |I[aéMOCTh, | Ta30-, KOHAEHCATO-, | JaBJIECHHE, |aHOMAJbHOCTH | TJIMHUCTOTO
TOpa % 107 mrm? He()TEHACHIILIEHHOCTH MIIa pasnena
oT 710 bmonn-Boja,
(Bepx)| (HUB) M
1 2 3 4 5 6 7 8 9 10 11

Ta6nuna 14 - OT6op KepHa U nUIama

OT160p KepHa OTt60p mama
WHTEPBAII, M TEXHUYECKUE WHTEpPBAI, M gacTtoTa oTbopa
CpeacTBa
oT (Bepx) | 1o (HU3) | MeTpax oTbopa KepHa pe oT (Bepx) 10 (HU3)
1 2 3 4 5 6 7
Tabnuna 15 - ['eopusznueckue uccie0BaHus
HaumenoBanue | Macmtad 3amepsl 1 0TOOPHI CkBaxuHHast IIpomsiciioBo- Howmepa tabnun
HCCIIEAOBAHUSA 3aIlUCU IIPOU3BOJATCS arnmnaparypa u reopusnueckas naptus | CHB na III'U
npuOOpbI
Ha B UHTEpBAJIC, M TUI rpynna | Ha3BaHHE | JEXKYpPCTBO
riayouHe, M| ot (Bepx) |10 (Hu3) CJI0KHOCTHU Ha OypOBOH,
CyT
1 2 3 4 5 6 7 8 9 10




Tabnuna 16- lanaspie no ucnsiTanuio (0rpoOOBaHMIO) MJIACTOB B Mpoliecce OypeHus

Nunexc Hcnbrtanue (onpoOoBaHKE) MIACTOUCIIBITATENIEM HA TpyOax OnpoOoBanue
CTpaTurpaduIecKoro MTACTOUCTIBITATENIEM Ha
noIpa3AeIeHUs Kabere
BHJI OTICpAllX | TIyOWHA HUKHEH KOJIMYECTBO LIUKIIOB UHTEPBAJ, M | KOJMYECTBO
(ucpITaHUe, | TPAHUIIBI OOBEKTA, M IIPOMBIBKH TIOCTIE oT 70 npo0o, mT.
ornpoOOBaHUE) npopadOTKU (Bepx) | (HMB)
1 2 3 4 5 6 7

Ta6nuna 17 - [Ipourie BUIbI MCCeOBaHUN

HasBanue paboThl

E,Z[I/IHI/II_[a N3MCPCHUA

O6beM paboThI

1 2 3
Tabsuua 18 - McnibiTanre NpoAyKTUBHBIX TOPU30HTOB (OCBOEHME CKBAKMHBI) B AKCILTYaTaIllAOHHON KOJIOHHE
Nupekc Homep WNurtepBan HHTepBan ycTaHOBKH Tun KoHCTpyKIHUH Tun yctaHOBKM JU1s
cTpaTUrpaguueckoro| o0bexTa 3aJIeraHus LEMEHTHOTO POAYKTUBHOTO 3a00s: UCIIBITAaHUS (OCBOCHHUS):
1oJIpa3IeIeHUs (cHu3zy o0BeKTa, M MOCTa, M OTKPBITHIN 320011, PUIBTP, | IepeIBUKHAS, CTAlMOHAPHAS
BBEPX) (o7 (epx)| 110 (Hn3) |ot (Bepx)| 10 (Hu3) [ICMCHT, KOJIOHHA
1 2 3 4 5 6 7 8
Oxonuanue Ta0muner 18
[Tnact Komnuecto | {uamerp | IlocnenoBaTenbHbIi epedeHb onepaiuii Bpi3oBa nputoka | OnopokHEHHE KOJIOHHBI
(poHTaHMpyIOMIMI | PEKHUMOB | WITYLEPOB, WA OCBOCHUS HaTrHETATEIHLHOM CKBa)KUHBI: CMEHA IIPU UCIIBITAHUU
(ma, HeT) (mTyrepos) MM pacTBOpa Ha BoAy (pacTBOp-BOJia), CMEHA pacTBOpa Ha (0cBOEHUH)
MCIIBITAHIA, HedTh (pacTBOp-HEPTH), CMEHA BOIBI Ha HEDTH (BoIa- MaKCHMAaJIbHOE | TNIOTHOCTh
HIT. He(Th), aspanus (aspanus), IOHUKEHHE YPOBHS CHWKEHUE | )KUJIKOCTH,
KOMITpeccopamu (KOMIIPeccop) YPOBHS, M Kr/m°
9 10 11 12 13 14

10




Tabmuma 19 -Pa6oTs! o mepdoparuu 3KCITyaTaliMOHHON KOJOHHBI MPU UCTTBITAHUH (OCBOCHUH)

> [lepdopannonnas E“ Bun nepdoparuu: = Konnuectso o = Hacanxun aiig runponecko-
= ® cpena = KyMYJIATUBHA, 5 OJTHOBPEMEHHO| 2 = 3 CTpyHHOM neppopanuu
28 o & | mysneBas cHapsHas, e § . |cyckaembix ;>’, g g8 .
o o ~

g E |gs 5 'g THJIPONIECKOCTPYHHAs, § 5 EIF 3apANoB, T | O % &8 & E Eih
93 |82 ! = TUIPOCTPYiiHAs Slo = 22 |2 87 it S
S35 |5° < i’ o & —~ 2 |5EEq4 & =
S |8 4 3) = Slo s o8 |29 § o 3

—~ Q= o Q S| D ey ) H E = O
QX =Y = ©) = = =~ (9} >
O O = O = e} =~ = = [aW 5 g =
=9 |52 o =| = S =S = =
<IN = | 2 g £ 5 Z

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

Tabmuua 20 - MaTeHcndukanus mpuToKa miacToBOro (hJIrou/1a Wik NOBbIIIEHUE NPUEMHUCTOCTH TJIacTa B

HarHeTaTeIbHOM CKBaXKUHE

Ha3Banue nporiecca: COJSTHOKUCIOTHAS m . .
N o
X 00paboTka, 00paboTKa KepOCHHOKHCIIOTHAS, = = = s | = = o 2>
) i o - 2 @ s | S < o — i Q
@ OMYJIECHOHHAS yCTAHOBKA KUCIOTHOH BAHHBL, | >3 2 = E | 3 & £ ¢ < T g =
> n00aBoYHasi KyMyJIATUBHAs nepgopanus, = :ﬁ Seo Eﬁ 55 o § % c'& = ) 2
M~ v < ] Q
= 9 THAPOPA3PHIB INIACTa, THAPONECKOCTPYHHAS o S & 2 \E A | Zo = | & ,% é %* = Q
S nepopanust, 06padotka [IAB, meton 5 2 & 3 =l 2| 2 E é Sl & 5. | E g | 2
o o M Q o)
‘5 = HEpEMEHHBIX JaBIEHUH, 3aKauKa U30TOIOB M | 3 Eg 2 Z | 2| =g |2 2 i é = x|z
=~ I w0
Q b= JIp. OTIEpAIMH, BBIOJHSIEMBIE IT0 MECTHBIM g E & 9 8 e S Ef 51 8 g o 2 = S
= PN > Q /M ]
g & HOpMaM =£° |EE2 | B|2°|g|g|d |58 |8¢%|¢
= © = | 9 = | E| & o TS5 | 2
o S 3 = 2| = | 2| 2 o = > | =
= ~ T = < | = ol S| = = 5 B =
5 = N | o > S| & = S o 3
= = = S =
T o —~ o =
1 2 3 4 5 6 7|8 9 10 11 12
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Tabnuna 21 - JlonomHuTeNbHBIE paOOTHI TP UCTIBITAHUN (OCBOCHUN)

Howmep Ha3zBanue paboT: mpoMbIBKa [T€CYaHOM NMPOOKH; NOBBIIIEHNE TNIOTHOCTH Enununa | KonauuectBo | MecTHble
o0BbeKTa OypoBOTo pacTBOpa J10; MOBTOPHOE MMOHMKEHNE YPOBHS adpaIlieii; TEeMIIEPHBIN | N3MEPEHHS HOPMBI
( Tabmuna MPOrpeB KOJOHHBI (IIPU OCBOCHUU T'a30BOr0 00bEKTa); BUOpoOOpaboTKa BPEMEHH,
18) 00BEKTa; YaCTUYHOE Pa30ypHUBaHUE LIEMEHTHOTO MOCTA U JIp. IOTIOJIHUTENbHbIE CyT
paboTBhI, BHIIOJIHSEMbBIE TI0O MECTHBIM HOpMaM
1 2 3 4 5
Tabnuua 22 - JlaHHbIE 110 3KCIUTYyaTallHOHHBIM O0BEKTaM
[InoTHOCTH [InacToBoe |MakcuMalbHBIN Y craHOBHBIIASICS ITPU JlanHble IO 0OBEKTY,
KHUJIKOCTH B JIaBJICHUE Ha | IMHAMUYECKUH | SKCIUIyaTalluy TEMIIepaTypa, | coaepaleMy CBOOOAHBIN |
KOJIOHHE, KI/M" 11(S0)5 (Vi YPOBEHb MPHU °C ras 5 m
s = O3 aHEH AKCIUTyaTalllH, |B KOJOHHE B JUTMHA CTOJI0a K03 HULIEHT Ef E %
§ = | = >§ DKCILTyaTalluHy, M HA YCThE |[IKCIUTyaTallMOHHOM| Ta3amo  |[CKUMAEMOCTH g S =
Q g5 % ¢ E MlIla CKBaXKUHBI 00BbeKTe BEPTHKAJHM, M |ra3a B cTBoIC| 8 T 3
o, E R § € s CKBAKHHBI | B §
&2 |22 28 ¢
TTIEE B =E 2
B2 2 5 ®
7 g ”
1 2 3 4 5 6 7 8 9 10

12




Tabmuma 23 - JlaHHBIE IO HAaTHETATEIHLHON CKBaXKHHE

Nupekc Homep | MurtepBain 3aneranus < Pexvm Haruetanus [Takep | XKugkocthb
CTpaTurpapuueckoro | 00bKTa | 0OObEKTa HATHETAHUS, | T 3a HKT
HOIpa3AeIeHHs (cam3y M s
BBEPX) =
=
or (Bepx) | mo (Hm3) | = ~ < 0
S 2 2 < = S =
GH) =~ E o ﬁ E ; 2 < = ™
T8 Q E o o 0 85 : = g s
~ N o = o — = O < T ~
S o H 2 ST B o o 8 Q o @ =
T 0 = S ST EQ o &= = > = S =
~ Sm A o E = jan) o Q = < o T ;-Q'\
. | fE|5328E8 2|2z |F|2|¢g |8
S AZ|ESBHSE |8 |28 |E|gcF 3
O M o) Q § - .9 8 S O = < =
S T o g oo O T = O < e o
an = e =~ o= N = =
A = © A Q T = = =
< = = < < C
an = I
1 2 3 4 ) 6 7 8 9 10 11 (12| 13 | 14
Tabnuna 24 - [IpoMbIcI0BO-T€OPU3NUECKHIE UCCIICTOBAHUS
HanmenoBanue BeprukanpHas ckBaxnHa
padot MacmTad UHTEPBAI, M
1 2 3

13




Ta0auubl 11 BbINOJIHEeHUs pa3jaeia 2 « TexHnueckas 4acrby»

Ta6muma 25 - CoBmenieHHbIN Tpaduk TaBICHUN

= |c|sg HNuTepBansl Xapakrep ['pasyeHTHl JaBICHUA, (MHa/M)-102 [LtotHOCTH ['myOouna
Sl5]3 BO3MOXKHBIX HACBIIIEHHOCTH | [1;1aCTOBOTO | IOPOBOTO | THAPOPA3PHIBA OypoBOro CIIyCKa
> | & § reojoruyeckux | (Boxa, HedTh, ras) pacTBopa, Kr/M> KOJIOHHBI, M
=95 OCJIOKHEHHH
1123 4 5 6 7 8 9 10
Tabnuma 26 - MicxoaHble TaHHBIC 71 pacdeTa npoduis
BeprukanbHbIid y4acTOK, M
[IpoeKTHBIN 0TXOJI, M
VHTEHCHBHOCTD HabOpa 3eHUTHOrO yria, /10 M
['myOuna kpoBiH maacra, M
Tabnuna 27 - Pe3ynbTaThl pacuera
WNHuTtepain o YToJ1 HaKJIOHA CTBOJIA, TPaj OTtkii0oHEHNE, M Y anunenue, M ['mybuna

BEPTHUKAIIN, M

CKBa’XHHBI I10

OT | 10 |/yIMHA | B HaYajle MHTEPBaa | B KOHIIE HHTEpBaJa | CpeIHMI 3a oOlee | 3a MHTEpBAJ | O0LIee | ANTUHE CTBOJA, M
HHTEPBA
1|2 3 4 5 6 7 8 9 10 11
[Ipoduib cTBOMIA CKBAXKUHBI (PUCYHOK)
Tabnuna 28 - O60cHOBaHNME KOHCTPYKIIUN CKBAKUHBI
HaumeHoBanue Juametp KonoHH, | ['mybuna cmycka | Hasnauenne oOcaqHBIX KOJIOH; 000CHOBaHKE BHIOOpA IHAMETPA,
KOJIOHH MM (HO BCpTI/IKaJ'II/I), M CECKIIMOHHOCTHU U FJ'IY6I/IHI)I CIIYCKa KOJIOHH
1 2 3 4
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Tabsmua 29 - XapakTepucTuKa KOHCTPYKIMU CKBaKHHBI

No HaumenoBanue HNuTepBan crycka Hunamerp, MM HNnTepBan nogbema
n/m KOJIOHH (110 BEepTHKAIH), M KOJIOHHEL 10JI0Ta TaMIIOHa)KHOT'O pacTBOpa,
M
1 2 3 4 5 6

Tabnuua 30 - ®u3nKo-MeXaHU4YeCKre CBOMCTBA TOPHBIX MOPOJI IO Pa3pe3y CKBAKUHbI

Nunekc WNurepsai, Kpatkoe Koadpduuuent | Kareropus | Kareropus mopossl no
CTpaTturpaduuecKkoro M Ha3BaHUE IJIACTUYHOCTH | @0pa3uBHOCTH IIPOMBICIIOBOM
MOJIpa3IeICHUS TOPHOU MTOPOABI Ki1accuuxanuu
<
S| |2 le (MATKast, CPEIHAA U
~ o
EldA| A= T.I.)
-~ | B | A g
Pl Q 13 a
= - 51 2|8 | &
Q 21 5| & |e
a. = gl 2lal o
2 T TIEl Rl
N ~ o | | &l &
e | =
5 = S EI2] A8
e El= R |8
1 2 3 4 5|6 |78 9 10 11
Tabnuna 31 - XapakTepucTiKa MpUMEHsIEMbIX JTIOJIOT U HOpMa UX pacxojia
WNurepsan | [Ipoxonxka, Tunopasmep XapaKkTepUCTUKA JOJIOT Pacxon
OypeHus, M NOpOA0pa3pyIIAOIIETo I'OCT, | Tun npoOMBIBOYHOTO | KOJIMYECTBO T JO0JI0T, WT.
M MHCTPYMEHTA TY YCTpPOMCTBA HAacaJIoK, IIT | ONOpPHI
1 2 3 4 5 6 7 8
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Tabmuna 32 - Pexum OypeHus

Nutepsan | Criocob | YcioBHBIN [TapameTpsl pexxruma OypeHus
Oypenus, | Oypenus HOMED oceBas HarpysKa, | CKOPOCTh BpallleHHs, |  pacxoj OypoBOro pacTBopa, | JaBJEHHE Ha CTOSKE,
M KHBK kH 00/MHH m/c-10° MIla
1 2 3 4 5 6 7
Tabnuua 33 - XapakTepucTUKa KOMIIOHOBOK OYpPHIIBHOM KOJIOHHBI
Y cnoBHBIN HOMED Onementsl KHBK
KHBK TUTIOpa3Mep, Mudp I'OCT, OCT na Hapy>KHbIM JUaMeTp, MM | JuIMHa, M | Bec, KH
U3TOTOBJICHUE
1 2 3 4 5 6
Tabnuua 34 - [TapameTpbl KOMIIOHOBKY OYpPUIBHOM KOJIOHHBI
Wnrepsan, | linna Tun | Iunamerp, | Mapka | TomnmmuHa Bec, kH JlaBienue, Koaddunuent 3amaca Ha
M CEKIIUH, | CEKIIUU MM CTaJll | CTEHKH, MM MlIa
M
]
4 S
3 Pl O 8 L o 8 O 3 g m ?2
S | = | E S = |S=|lE=|8 |E|E G
> = | 5 > o T D | = V| 29
o, = 5 (5} ¥ 0| 0 0| = X| 9 =
E 2|2 > 8 | x5 85|35 | 5
= |8 |E 53 S | S8 588 |58 &
— Q ™ T | R T R|E S| & 8
S ) M ) o =&
o A S
< 5
= 2
1 2 3 4 5 6 7 1819 10 11 12 13 14 |15 16
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Tabmuua 35 - ['uapaBiandecKkue XapakKTepUCTUKN OypOBBIX HACOCOB U TypOOOypoOB

BypoBsie Hacochl Typ60o0OypsI
S S £ e xXapakTtepucTiKa mpu p=1000 kr/m°
Q M A e | 3 : < &= <
< Q o CMD E ™ = 8 E > é E\ g 8 5 8 S I =
e X > R 5 E o =l Q| = = = oS = : E W g 2 =
S22 |2 |28 |€|% |22 |85 |E | |28: |2: |87 |g |®
4 o O m = o = o | = Q 5O = ) R S e =R = >
) SR & o S = > || 5D = o = ) = 5
) = = o S 20 - = B> S = = = L = = Q
o = E" o = QO H 5 =z o < = S o 3]
5|5  |gg |87 |g88 |s|E|g |g2 |E|g |E&° |f°|gg |*
o | 2 Z = o = < = | E = = = > S = o 3
= |7 g |3 ~ = 5 g |'g S s
= R | & S &, o &, N
1 2 3 4 5 6 | 7 8 9 10 | 11 12 13 14 15 | 16
Tabnuna 36 - Tun u TeXHOJIOTHYECKHE MapaMeTpbl OypOBOTO pacTBOpa
Tun | UuTepBan Oypenus 4 2O [ 2%z |2y ¢ CHC, nlla |pH Peonornueckue = | S
OypoBOTrO | TO BEpTHKAIIU, M S e 24|82 2§ ¢ XapaKTEPUCTUKU go\ g g
pacTBopa oT 1o (Hu3) | E \E g 3 R g :& g 1 |10wmun IJIaCTHYECKA | JUHAMHYECKOE %E s 3
2 | E = o}
(Bepx) o * S g = X é* S & § MUH g BA3KOCTb, | HANpPKCHUE | & o | & E
= = |95 ~ mlla-c cnpura, nlla | © O
1 2 3 4 5 6 7 8 9 10 |11 12 13 14 15

Ta6muma 37 - Penentypa OypoBOro pacTBopa v MoTpeOHOCTh B KOMIIOHEHTAX JIJISI €70 IIPUTOTOBIICHHUS

WuTepBan 6ypeHus HaumenoBanue I'OCT, enb Hopma [ToTpeGHOCTH KOMITOHEHTOB,
(o BepTHUKaIH), M XUMPEAreHTOB U TY NPUMEHEHUsI | pacxoja, KI/M> T
MaTepuasoB peareHra BCETO 3amnac Ha
CKBaXXHUHY
1 2 3 4 S) 6 7
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Tabnuma 38 - O6opynoBaHue 1 MPUTOTOBICHUS U OYUCTKA OYpPOBBIX PACTBOPOB

No HaumenoBanue Tunopazmep KonnuecTBo I'OCT, OCT, TY WNuTepBan npuMeHeHus, M
n/n 000pyIOBaHUs iy mudp KOMIIJIEKTOB, IIT Ha U3TOTOBJICHUE oT (Bepx) 10 (HH3)
1 2 3 4 5 6 7
Ta6muma 39 - toropsie ruapaBIndecKe napaMmeTpbl MPOMBIBKU
WnrepBan 6ypenus, | Pexxum paboThl HacOCOB CkopocTb, M/c Hacanxu I'mppaBnuueckue conporusienus, Mlla
M
oT (BepX) | 10 (HU3) o o } . <
o ©) e} o 2] = S
- Koo T 2 = —~ = =[S & < < )
(:) C% \2 = g 2 L < WX ~ 8—4 g o~ < o, gé a g o
o | &0 |SEy | EE = 9 29 & = s & |8 |S |8 =
= lxEes | 25 = 5 2 5 = S = S 4 = S > o 8 =)
o a SIS o o T Q B B = = o O o = O O
H | me O B o = o S g s s s S¢ = = S o ©
AEEREEEEE 5% | =z 52 2 |2 |a |=
ol g™ s N s & = = S
S| = =1 S S
> =z
1 2 3 4 ) 6 7 8 9 10 11 12 13 14 15
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Taomumna 40 - Pacuer 00caaHOM KOJIOHHBIL. ICXOIHBIE TaHHBIE

Haumenosanue En. n3m 3HaueHue
PaccTostHME OT yCThsI CKBaXKHHBI 10 OaIliMaka KOJIOHHBI M
PaccrosiHue OT yCcThsl CKBaKHHBI 10 TOJIOBBI KOJIOHHBI M
PaccrosiHue OT yCcThsl CKBaKHHBI 10 YPOBHSI BOJOIPOSIBIISIFOLIETO T1aCTa M
JlaByieHuE B ra30BbIX CKBaXKMHAX MPU OKOHYAHUM DKCIUTyaTaIIMU MlIla
JlaBneHue MmiaacToBOE Ha TIIyOHMHE L' MlIla
OTHOCUTEIbHAS IOTHOCTH T'a3a MO BO3AYXY
[IMOTHOCTH IEMEHTHOTO PACTBOPA 32 KOJTOHHOM KT/MC
[ImoTHOCTH TUTaCTOBOTO (hITFOM/Ia B KOJIOHHE KT/MC
[I710THOCTB UCHIBITATEIILHON KUIKOCTH KI/MC
[I;TOTHOCTE XUAKOCTH 3a KOJIOHHOH KI/M°
PaccTostHME OT YCThsI CKBa)KHMHBI 0 YPOBHS IIACTOBOTO (hJIFOH]Ia B KOJIOHHE M
Jluametp TpyOsI MM
BricoTa IEMEHTHOT'O CTaKkaHa B KOJIOHHE M

Tabnuna 41 - Pe3ynbraThl pacuera

Bec, kH | — PacuetHbie 30BITOUHBIC TABIICHUS, Koaddunuent 3anaca npounoctu
< = MIla 3
= T = < o
s B = = HapyKHO€E BHYTpEHHEE e, lg Hayajio KOHEI]
< «
2 <5 2 | E|E S =S MHTEpBaa MHTEpBaIa
2| 5|8 = g 5 g | g 8 <
5| %] o 2| o L 3 = = ‘é’ ‘é’ O &
o 5] . & < 13) O E R < < a9 Q ) Q
= | o | a4 2 S| 2|8 < & s = = 2 = s 2
< = = < S = S| =
s |3 a o | < | H o & o o 3 i T o | E | E
o] < T =
8| E |3 ElS|E|S]15¢2 = & & = & & 2|5 |2 | B |E |8 |8
&) (0]
S1ElB |R|=|E|Z |8 S5 | E 55 | E 2|5 |2 |E |5 |E |E
= |7 2 S |7 gk z £ = 2 £ = S8 | T |8 |8 |% &
~ = ~ =8 = ®) = @) = = = o =
— % g g = M ) m )
&) Z Z

1] 2 3 4 | 516 |78 9 10 11 12 13 14 15 | 16 | 17 | 18 | 19 | 20
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Tabnuma 42 - Crnenudukanus ycTbeBOro U IpOTHBOBBIOPOCOBOTO 000pyA0BaHNUS

Tunopasmep, mudp Win Ha3BaHHUE I'OCT, |KoauuectBo Janenue, Mlla Macca,
YCTaHABIMBACMOTO yCThEBOTO 1 OCT, OIIPECCOBKH I1OCJIE YCTAHOBKHU Ha pabouee KT
MIPOTUBOBBIOPOCOBOIO 00OPYIOBaHUS TY ycThe
1 2 3 4 6
Tabnuma 43 - Texnonmorndyeckas OcHacTKa 00CaTHON KOJOHHBI
HaumenoBanue | HaumenoBanue | udp | T'OCT, OCT, TexHnueckas XapakTepUCTHKA Konunuectso, | Paccrosnue
U AuaMeTp AJIEMEHTOB  |3JIEMEHTA TV na JHAMETp, MM JIMHA | Bec, T YCTaHOBKH
KOJIOHH, MM OCHACTKH OCHACTKH | M3TOTOBIICHUE |gapyykHblii | BHYTpeHHHi | (BbIcOTa), | KH oT fammaxa,
M M
1 2 3 4 ) 6 7 8 9 10
Tabnuna 44 - Pexxum criycka o0cagHbIX TpyO
Ha3Banue Cmaska nis MowmeHT Jlonyckaemas ckopocts | [leppogmynocTs IIpomexxyTouHast MPOMBIBKA
KOJIOHHBI Ppe3pOOBBIX CBUHYHMBAHUS cIycka J0JIUBa, M
COEIMHEHU N o0caHbIX UHTEpBAI BEJINYMHA, rIyOMHa |KOJHMYECTBO | Tojavya
TpyO, kH-M TI1yOMH, M Mm/c 1o LUKJIOB | HACOCOB,
mudp I'OCT, oT 110 BEpPTHUKAIIH, M/c-107
158105 OCT, TY (Bepx) | (HUB) M
Ha3BaHHe
1 2 3 4 5 6 7 8 9 10 11
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Tabnuna 45 - cxonHble JaHHBIE K pacueTy mpoliecca HEMEHTUPOBaHUsI 00CaHON KOJOHHBI

” NurepBan [11noTHOCTD, KonnuectBo Copepxanue
T g | = noJbeMa Kr/m° £ CyXOro XHMPEAreHToB | ’§
-~ < ™
c:ﬁ = | | HemeHTa (o >§ g c% = = = 2 % KOMIIOHEHTA JUIA | B KHUJIKOCTHU gmz %é
Q
o= | 8| 2| Beprukamm),m | E | © s =~ 23 = o | IPHUIOTOBJIEHUS | 3aTBOPEHHs, | & - | S &
SE |2 2 XRics|8s|8 5|85 | 55 3 0 SE |8
E5|¢|s = § S1ES| 25 2 gg 2 = | 1M pactBopa, T %0 BN =
Q ot ) S| S @ Bz & oo E Q
S S|E|E| or 710 = Te|lZ5| 28 |25 % 2 [emenra | noGasku| * | * | * = 5 2 g
Q <

S |2|C|m) |mepx) | E|EE|5E|EEE |2 |RE E%|EZ
= S| F E 15318 °¢ > ~ © S ¥
= = | = & =~ Ry O =
m :( = M E

1 2|3 4 5 6 7 8 9 10 11 12 13 14 | 15 | 16 | 17 18

ITpumeuanue. * B rpadax 14-16 yka3pIBaroTCsS BBOAUMBIE JJISI PETYJIMPOBAHUS TEXHOJIOTHISCKHUX
CBOWCTB TAMITOHAXKHBIX PAacTBOPOB peareHThl, Harpumep, CaCl, HT® u 1.1.
Tabnuna 46 - [TorpedHOE KOJTUYECTBO MAaTEPUAIIOB JIJIs IEMEHTUPOBAHUS 00CaTHBIX KOJIOHH

Ha3Banue Hassanue |I'OCT, OCT, TY Enunnna [ToTpebHOE KOTMYECTBO

KOJOHHBI | v (mudp) | HA U3TOTOBIIECHUE M3MEPEHUs HOMEp CTYIIEHYATOrO CYMMAapHOE€ Ha KOJIOHHY

MaTtepuana IIEMEHTHUPOBAHUS
2
1 2 4 6 8
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Tabnuna 47 - Pesxxum paboThl IEMEHTUPOBOYHBIX arperaToB (OypOBBIX HACOCOB)

Howmep crynenu HanmenoBanue | Tunwim | Tun (mudp) KommuectBo arperatoB (0ypoBbIX KommuectBo
[IEMEHTUPOBAHUS YACTH | TEXHOJOTUYCCKOW | Ha3BaHUE | arperarta Wid HACOCOB), pabOTAIOIINX HA OJTHOM CMECHUTEIBHBIX
KOJIOHHBI (CHU3Y- oreparuu KUIKOCTH OypoBoro pexXIMe MaIIiH

BBEPX) Hacoca
1 2 3 4 5 6

Oxkonuanue Tadnauiel 47

Pexum paboTsl arperatoB (OypOBBIX HACOCOB)

Bpewms BbINOIHEHNS TEXHOJIOTHYECKOU

orcpanun, MUH

TUAMETP CKOPOCTh CyMMapHas nasienue, Mlla 0o0BEM TOPITMY HAa |B JAHHOM | HapacTaroliee OT Havaja
3
[IWJIMHIPOBBIX | arperara |POU3BOIUTEILHOCTD JTTAHHOM PEXXHME, M~ | PEeKUME 3aTBOPCHHMS 10 MOMEHTA
BTYJIOK, MM uin | arperatoB (OypOBBIX «CTOID»
3
YHUCTIO HacoCoB), M/C v @
BOMHBIX W 4 3
IBO 2 B 2
XO0JIOB &~ | g E
OypoBOTO 2O o s g
S5 |E2
Hacoca =88 Z
Q <
>S5 = |20
S o 5 2
H & >~ T
= < O
<
T2
7 8 9 10 11 12 13 14
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Taomuma 48 - MeTo1bl 0OCBOCHUSA 00BEKTOB

WuTepan Br130B nipuToka ["azonuHaMuyeckue ucciae10BaHus
UCHBITAHUS, M
oT hi (o) METO] | AeTIpecCcus TUT OYKU/Ta€MBIi MPOHUIIAEMOCTb, KOJIMYECTBO PEKMMOB
(Bepx) (HU3) Ha [UIacT, | Quronga | AeOUT, THIC.MY/CYT | MKM® OABUKHOCTS, HCCeI0OBaHUM: 10
MIIa (ra3), M°/cyT mrm?/(MIa -¢) WHTEeHCU(PUKAIMH/ TIOCIIE
(HedTh) MHTECHCU(UKALIUU
1 2 3 4 5 6 7 8
Ta6nuna 49 - O6opyi0BaHKE 1JISI UCTIBITAHUS
WNurtepBan Tun ycranosku | KonmnuectBo cmeH | YcTheBoe 000pyaoBaHUE 3aboiiHoe O6opynoBanue
UCTIBITAHUS, M o0opyoBaHue npu
THUII TUT TUT UHTEpBaI ra30IMHaMUYECKHUX
(¢oHTaHHOHN |TIpeBeHTOpa (rmyOuna UCCIIENOBAHUAX
ot 10 (Hu3) apMaTypbl YCTaHOBKH),M
(Bepx)
1 2 3 4 5 6 7 8 9
Ta6nuna 50 - [TpoaomKUTETLHOCTD UCTIBITAHKS HA TPOIYKTUBHOCTh B 00Ca)KEHHOM CTBOJIC
Ne HaumenoBanue Hcrounnk IIpoaoIKUTENBHOCTD, CYT
n/n pador HOPMBI 1 06BEKT 2 06BEKT 3 00BeKT 4 0OBEKT ... OOBEKT
1 2 3 4 5 6 7 8
Tabnuua 51 - PaboTel o MHTEHCU(PUKAIIUK TPUTOKA U3 TIJIACTA
HNuTepBan ucnsiTanus, M HanmenoBanue padot KonnuecTBO moBTOpEHUH Onepanuii mo KaxaoMy
oT (Bepx) 110 (HU3) (omeparwmii) 00BeKTY
1 2 3 4
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Conepxanue

Tabmue! A1 BeIMOTHEHHsI pasaena 1 «['eomornueckas 9acTby»

(TAOMHIIBI 1-24). . e e e,
Tabmuie! A1 BEIMOTHEHMSI pa3aena 2 « TexHudeckast 4acTh

(TAOIHITBI 25-51) .0t e e
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VyebOHoe n3manue

BBIITYCKHAS KBAJIMOUKAIIMOHHASA PABOTA

Meroanueckue ykazaHus
K BBIITYCKHON KBAIM(PUKAIIMOHHOM padoTe

CocraBuTtenu
AKCEHOBA Haranbs AJleKcaHapOBHA
JIYBATMHA Haransst BuktopoBHa
YUEBBIKNHA FOnust bopucosHa

B asmopckou pedaxyuu

[Tognucano B mevats 22.12.2017. ®opmat 60x90 1/16. Y. neu. . 1,75.
Tupax 50 5k3. 3aka3z Ne

bubimmoreuno-u3naTenbCKuii KOMILIEKC
deneparTbHOTO TOCYAAPCTBEHHOTO OF0IPKETHOTO 00pa30BaTEIHLHOTO
YUpEXKACHUS BBICIIETO 00Pa30BaHUs
«TrOMEHCKHN MHIYCTPUAIIBHBIA YHUBEPCUTETY.
625000, Tromensb, ya. Bosnogapckoro, 38.

Tunorpadus 6MGIMOTEUHO-U3AATETHLCKOTO KOMILJIEKCA.
625039, Tromensb, yi. Kuesckas, 52.
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