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JIuTIoMHOE TIPOEKTHPOBAHUE: METOJAMYECKUE YKa3aHUS K BBITOTHEHUIO
JTUIIOMHOTO TpoeKTa s oOyyarommuxcs crnenuanbHoctn  21.05.06 —
HedrerasoBeie TexHHMKa M TEXHOJOTWH, HAIpPaBICHHOCTh «TexHomorus
Oypenust HehTAHBIX M Ta30BbIX CKBakuH» (dacth 1) / coct. }O.B. Baranos,
A.®. Cemenenko; TrOMEHCKHMU HWHAYCTPpHAIbHBIA YHUBEPCUTET. — TIOMEHB:
N3narensckuii nentp bBUK TUY, 2020.— 28 c.

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

Meroauueckre yka3aHusi paCCMOTPEHBI M PEKOMEHIOBAHbI K U3/IaHUIO HA
3acegannu Bricirelt nmxenepHon mkonsl EG «31» aBrycra 2020 r., mpoTokomn
Ne 1.

AHHOTAIUA

Meronuueckue yka3aHUs K BBIIOJHEHUIO JWIUIOMHOTO IPOEKTa IS
oOyuvaromuxcs crneuuansHocTd  21.05.06 — HedrerazoBble TeXHHKAa H
TE€XHOJIOTHH, HAINpPaBIEHHOCTh «TexHonmorus OypeHuss He(TSIHBIX U Ta30BbIX
CKBaXUH» (4acTb 2) pa3paboTaHbl B COOTBETCTBUU C TpeOOBaHUSIMU
(benepabHOrO roCyAapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAaPTA.

Meroanueckue yka3zaHus yCTaHABIMBAIOT TPeOOBaHUS K TaOIMIIAM MpU
BBINIOJIHEHUH JaumioMHoro mnpoekrta (/II) mo cneumansHoctn 21.05.06 —
HedrerazoBble TexHUKa U TeXHOJIOTHH. OOIIME MOT0KEHUS, TPUIIOKEHUS U UX
oopmiieHne npuBeeHbl B 1 1 3 4acTAX TaHHBIX METOAUYECKUX yKa3aHUM.
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Taoauub! 1us seimosaneHus pasaena 1 «'’EOQJIOTHYECKASA YACTb»

Tabnuna 1 — O6ue cBefeHus o pailoHe OypOBbIX padboT

HaumenoBaunue

3HayeHue (TEKCT,
Ha3BaHMUE,
BEJIMYMHA)

1 HauMmeHoBaHue 1UI0a 1

G,
- CpCaHCTOaOBAA;
- MaKCHMaJIbHas JICTHSA,
- MHUHHUMAJIBbHAs 3UMHIIA

3 CpenHeronoBoe KOJINYECTBO OCAIKOB, M
4 MaxkcuManbpHas ryOMHa IpoOMep3aHus IPyHTa, M
5 IIpoaomKUTENbHOCTh OTONMUTEIBLHOTO IEPUOA B

TOJy, CyT.

6 I[Ipeobnanaroiee HamIpaBICHUE
BeTpa 7 Hauboubiias CKOpocTh BETpa,
m/c

8 CBeicHUE O IUIOIAJIKE CTPOUTEIIBCTBA U

NOJBE3IHBIX ITyTAX:

penbed MecTHOCTH;

COCTOSIHHE TPYHTA;

TOJILMHA CHEXHOTO IOKPOBA, M;
XapaKTEP PaCTUTENBHOTO MIOKPOBA
9 XapakTepucThka Noabe3IHbIX
J0poT

- TNPOTSHKEHHOCTb, KM;

- XapakTep MOKPBITHS;

- BBICOTA HACBINH, M

10 UcTtouHuK BOAOCHAOKEHUS

11 VcTo4YHMK 3IIEKTPOCHAOKEHUS
12 CpenctBo cBs3u

13 McTouHMK KapbepHBIX TPYHTOB

(mecropoxaenusi) 2 Temneparypa Bo3ayxa,
0




Tabnuua 2 — JIutonoro-cTparurpaguyeckas XapakTepucTuka U PU3NKO-MEXaHUYECKHUE CBOWCTBA
TOPHBIX MTOPOJ MO Pa3pe3y CKBAXKHHbI

Crparurpaduue ['myOuna DNIeMEHThI Crangaptaoe onucanue | Koaddumment
CKHE 3ajieraHusl, M 3ajeraHus I'opuas TOPHOH MOPOJIBL: NTOJIHOE | KABEPHO3HOCTHU
OpasaeeHus (manenus) nopoja Ha3BaHUE, XapaKTEPHBIC | B UHTEPBAJIC
IUIaCTOB IO IPU3HAKU (CTPYKTYpa,
10JIOIIBE, I'Paj. TEKCTYpa, MUHEPATbHBIN
Ha3zpanue / oT 10 MOLIHOCTb yrol a3uMyT | Kparkoe | IPOLEHT B COCTaB U T.JI.)
WHJIEKC (xpoBis) | (momomiBa) | (TOJNIIMHA) Ha3BaHUE | UHTEpBaJe
1 2 3 4 5 6 7 8 9 10 11
[Iponomxenne TabauIp! 2
[InoTHOCTS, ITopucrocts, IIpoHnIaeMocTs, I'muHUCTOCTD, Kap6onaTtHocTb, COJNCHOCHOCTD,
Kr/m® % 107 mxm? % % %
12 13 14 15 16 17
OxoH4aHue TabauIbI 2
Cromnocts | Tepmocts, | PaccmoenHocTs | AGpa3suBHOCTB Kareropus mopozs! 1o Koadpduuuent | Monyne | I'mapartannonHoe
ITOPOJIBI MIIa ITOPOJBI MIPOMBICIIOBOM ITyaccona HOwra, pPa3yIUIOTHEHHE
Kiaccuukanuu (MsArkas, I1a (nabyxaHue) mo-
CpemHsIs U T.J.) pOIBI
18 19 20 21 22 23 24 25




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

['my6una om- I'paguenTsl
peacicHnA IIJIJACTOBOTO J1aBJIe- IIOPOBOI'O JABJICHUS, TUAPOpPA3phIBa MOPOL, TOPHOTI'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® IonBMXKHOCTD, Conepxanue, % no Be- | CBoOoaHbI se-
TpaTurpaduu- JIeKTOpa MmIla -c cy our, M3/CyT
HIECKOro nonpas- oT i) B ILJIACTO- noce cepbl napaduna
ACICHUA (Bepx) | (HUB) BBIX yclo- | AeTasaluu
BHSIX
1 2 3 4 5 6 7 8 9 10
OxkoHuanue Tabauilsl 4
[TapameTpsl pacTBOPEHHOTO rasza
ra3oBbIil hakTop, conepxanue, % OTHOCHUTEJIbHAS 110 BO3- Koa(urmeHt JIABJICHUE HACBIIICHUS B
M /M CepoBOIOPOA YIJIEKUCIIOTO rasa IyXy TJIOTHOCTH ra3a C)KMMaeMOCTH TUTACTOBBIX YCIOBHSIX,
MIla
11 12 13 14 15 16




Ta0muma 5 — 'a30HOCHOCTD

Nunexc Nurtepnadn, Tun CocrosaH Coneprxanue, OtHOC Koaddun CBoOoau [I;moTHOCTE daszosasa
cTpaturpa M KOJUIEKT ue (ras, % 1o 00beMy UTEINb UEHT BIif IGOUT | Ta30KOHJEHcaTa | MpPOHHIIAE
(buueckoro opa KOHJIeHCa Hasg 1Mo | CXKUMaeM M/ CyT , KI/M® mocts 107
nojapasen oT 1o T) CEepoBO | yriie- BO3]Y OCTH rasa B Ha MKM?

EeHUs (Be (am JIOPOT KHACH Xy B ILIACT yCThe
pX) 3) a oro IJIOTH ILUIACTOBEI OBBIX CKBaX
rasa OCTh 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, CB00OHEII da3oBas NPOHU- XUMHUYECKHI COCTaB BOAbI B MI'-
cTparurpapuye JIeKTopa Kr/MS Ie0uT, 11aLIaeMOCTD, SKBUBAJICHTHOI (opMe
3 -3 2
CKOro oT 1o M/cyT 10™ mxm AHUOHBI KaTHOHBI
NOJPAa3ACICHUS | (gepx) | (HM3) Cr S(_)4 HCO: | N a Mg+ 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 UCTOYHUKY 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 | HMmeercs i I'panuent naBnenus Ycnosus
cTpaTurpaduyeckor MHTEHCUBHOCTb yCThA HoTepst nornowenus, (MITa/m)-10> | BOSHUKHOBEHH
0 NoJpa3AeIeHUs oT 10 HOTJIOUIECHUS, CKB@XHUHBI 10 | LMPKYISALUH npu Hocuie i
3
(Bepx) | (Hu3) M/d CTaTHIECKOro (13, HeT) | popprTun | M3OMALMOHHEL
YPOBHS IIPH €TI0 X pabor
MaKCHUMaJIbHOM
CHI)KEHHMH, M
1 2 3 4 5 6 7 8 9

Ta6Jmua 8 — OchIlM ¥ 00BaIbl CTCHOK CKBAYKUHEBI

NHupekc WNHuTepBan, M BypoBsie pacTBOPBI, IPUMEHSBILINECS paHEe Bpewms 1o Ha- Meponpustus 1o
CTpaTUrpapuIECKoro oT o Tum IUIOTHOCTB, JTOIIOJIHUTEIIBHBIC Jajaa JIMKBHIAlIMH
MOIpas3ACICHHUA (Bepx) | (Hu3) | pacTBOpa Kr/M° JaHHBIE TIO PacTBOPY, OCJIOKHCHMUH, HOCJIEACTBUM
BIIUSAIOLIME HA CyT (mpopaboTKa, IPOMBIBKA
YCTOHYUBOCTh U T.J.)
1 2 3 4 5 6 7 8




Ta6muna 9 — HedrerazoBoaonposiBiaeHUs

Nupexe WNurepBan, m Bup npo- Jnuna cronba [lnoTHOCTE CMECH TTpH YcnoBust Xapakrep
cTpaturpaduyecKoro oT pife] SABJISIC- rasa mnpu MIPOSABIICHUM I pacyuera BO3HHUKHOBCH HpOsBIECHHS (B
MOr0 JINKBUIALTAU ust BUJE IUIEHOK
no/ipa3iesieHUs (Bepx) | (aM3) bmonna ra3onposiBICHHUS, N30BITOYHBIX JABJICHUH, He(TH, My3bIPbKOB
KI/MS rasa, nepejuBa
(Boxa, M BHYTPEHHEIO0 | Hapy>KHOI'0 BOJBL, yBCITMICHHC
He(Th BOJOOT/a4YH U T.J.)
b
KOHJEHcarT,
ras)
1 2 3 4 5 6 7 8 9




Ta6nuna 10 — [IpuxBaToonacHbIe 30HbI

Unpexe Wntepsain, | Bux mpuxsata (ot PacTBop, npy IpUMEHEHUN
cTpaTrurpa- M nepemnaia KOTOpPOTO
prraeckoro MaBJICHMS, MPOU30MIEIT TPUXBAT
MOAPA3ICICHHUA | or 0 | 3aKIMHKH, CIb- |1y 0THOCTD, |BOJOOTAAYA, | CMa3bIBAIO
(Bepx) |(eu3) | HEKOOOpa30BaHUs kr/m® | em/30 MuH mpe
U T.J.) n00aBKHA
(Ha3BaHue)
1 2 3 4 5 6 7 8

Oxonuanue Tadauisl 10

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

JBrkeHus uiu npomsiBku (A, HET)

VY1081 BO3SHUKHOBEHUS

9 10
Tabmuua 11 — Texyune noposl
Nunexc HNuTeppan Kpatkoe MuHumanbHas Ycnosus
CTpaTurpaduyecKkoro 3aJIeraHusl Ha3BaHHE | TUIOTHOCTh OYpOBOTO |BO3SHUKHOBEHHSI
NOJIpa3eiICHUs TEKY4HX opoz pacTBopa,
OpOI, M npeﬂOTBpamammaﬂ3
or o TEYEHUE MOpPoJI, KI/M
(Bepx) | (HU3)
1 2 3 4 5 6
Tabmuma 12 — IIpounie BO3MOXKHBIE OCIOXKHEHHUS
NHupekc NurepBan, m Bun (Ha3zBanue) ocioxHe- XapakTepucTuka
CTpaTturpaduyeckoro oT 710 HUs: KesnobooOpa3zoBaHue, (mapameTpsl)
M0/Ipa3IeJIeHUs (Bepx) | (HH3) neperud cTBOja, UCKPUB- OCJIO)KHEHUS U
neHue, 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
Tiacta | 3aJ€raHus, M | KoJuiek- | ¢irouaa | TOCTh, |1aeéMOCTh, | Ta30-, KOHACHCATO-, | JaBJICHHE, | aHOMAJbHOCTHU | TIMWHUCTOTO
oT 10 Topa % 107 mrm? He(pTeHACHIIIEHHOCTH MIla paznena
(Bepx)| (HM3) bmroun-gona,
M
1 2 3 4 5 6 7 8 9 10 11
Tabmuma 14 — Ot6op kepHa U HUIaMa
OT160p KepHa OTt60p nutama
WHTEPBAI, M TEXHUYECKHE WHTEPBAI, M gacTtoTa oTdopa
oT (Bepx) | 1o (HU3) | MeTpax oTbopa KepHa CpeacTBa oT (BepX) 110 (HU3)
1 2 3 4 5 6 7
Tabnuma 15 — I'eopuszndeckue uccneq0BaHus
HaunmenoBanue | Macmitabd 3amepsl 1 0TOOPHI CxBaxuHHas [IpombiciioBo- Howmepa Tabnun
HCCIIEOBAHUSA 3aIlUCU IIPOU3BOJATCS armaparypa reopusnueckas maptus | CHB na III'U
U
npuOopsI
Ha B MHTEpBAJIC, M TUTI rpynmna | Ha3BaHUE | JCKYPCTBO
riayouse, 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 OmnpoboBaHue MIaCTOUCHBITATETIEM
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 NutepBan yctaHoBKM | Tun KOHCTpyKIuu 1po- | Tun ycTaHOBKM JU1sl MCTIBITA-
cTpaturpaduueckoro| o0beKTa 3aJIeTaHus LIEMEHTHOTO JOYKTUBHOTO 3a004: OT- | HUA (OCBOEHHS): EPEIBHK-
Mo/Ipa3IeeHUs (cHu3y 00BEKTa, M MOCTa, M KPBITBII 32001, QUIBTP, Hasl, CTallMOHApHAsI
BBEepX) |oT (Bepx)| 1o (Hu3) |oT (BepX)| A0 (HUB) LIEMEHT, KOJIOHHA
1 2 3 4 3) 6 7 8
Oxonuanue Tadiumsl 18
[Inact Komnuects | Huamerp | IlocnenoBaTenbHbIN NEPEUYEHb ONEpALi BbI30BA IIPUTOKA 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-BO/a), CMEHa pacTBOpa Ha HE(PTh HUN)
) (pacTBOp-HE(TH), cMeHa BOAbI HA HE(PTH (Boga-HEPTD), MaKCHMAJIbHO | TUIOTHOCTH
UCIIBITAHUS aspanus (adpanus), IOHWKEHUE YPOBHS KOMIIPECCOPAMMU € CHIDKEHHE | KUIAKOCTH,
, TIIT. (xommpeccop) YpOBHSI, M K/
9 10 11 12 13 14

12




Tabmuma 19 —PaboTtsl o mepdopariu 3KCIUTyaTalliOHHOW 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-
KonuyecTtBo oTBepcTHiA

KonnuectBo

CITyCKaeMBbIX
3apsiioB, T

OJIHOBPEMEHHO

KonuyecTBo cmyckoB

nepdoparopa

5

H
2
S T
=

= 2
5 8
g«o
3
c £
=g
L O
[T
=

(ma, Her)

Hacanku nns rugponecko-
cTpyiHOIi iepdoparuu

JUaMETP, MM
KOJIMYECTBO, IIT

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

Ha3zBanue nporiecca: CoMsTHOKHCIOTHAsT 00- E

1
— paboTka, 00paboTKa KEPOCUHOKUCIOTHAS, 2 é- . = g =
§ AMYJIbCUOHHAsl YCTAHOBKA KHCIOTHON BaHHBI, S E S s | B < | = | & —_ g = 5
5 m . .
= no0aBoYHAs KyMYJISITUBHAs nepdopanus, > 9 e E § §* = ? 2 q:) Eﬂ =
i = O m - | & s | 2| 8 8 o
5@ THIPOPA3PHIB IIACTA, THIPONIECKOCTPYIHHAS SR 2 g | £ =| £ & = 58 2
= nepgopauus, oopadorka ITAB, meron nepe- 5 o & 5 = Sl 8 < S 8T 3) 2 & 2,
S o o - ] (o8 /m
\;\g MEHHBIX JIaBJICHHH, 3aKa4Ka H30TOIIOB H JIp. § o 8 Sz ;* s § gl elg § g2 S =

a 5 S
e = OIepalrH, BBIIOJHIEMBIE IO MECTHBIM HOp- MaM | © _% S| E’ i g § 5 H & s ) E é
Q 2 2 5 S 2| == 51 & | s o L= S
o & - = 5 % > O =2 Q o
5= 5 |5 |E|s2T |g|g|E |5 g% |¢
e z = 2 2| 2 S| 51 ¢ 2 =S |2
2 =% = = | 2 S | & | E S 5 E E
c Q =) (5} > | = = S o Q
= = = S ~ o
m M m = o 2
= ~ ~

1 2 3 4 5 6 718 9 10 11 12

=
w




Ta6muma 21 — JlonmoaHuTeNbHBIC PA0OTHI IIPU UCIILITAHUU (OCBOSHUH )

Howmep Ha3zBanue paboT: MpOMBIBKA MTECYaHOM MPOOKHU; TOBHIICHUE TWIOTHOCTH Oypo- | Emmauna | KomwmuectBo | MecTHbIe
00BeKTa BOTO pacTBOpa J10; MOBTOPHOE TIOHW)KCHNE YPOBHSI adpallueii; TEMIICPHBIN MPO- | N3MEPCHUS HOPMBI
(cm. Tadu. IPEB KOJIOHHBI (IIPY OCBOCHHUH ra30BOTr0 00BEKTA); BUOPOOOpabOTKa 00HEKTA; BPEMEHH,

18) JacTHYHOE pa3OypuBaHUE IIEMEHTHOT'O MOCTA U Jp. JOTIOTHUTEIbHBIC paOOTHI, CyT
BBITIOJTHSIEMBIE T10 MECTHBIM HOPMaM
1 2 3 4 5

Tabnuua 22 — J[anHbIE IO SKCIUTYaTallMOHHBIM 00BEKTaM

[notHOCTB )MAKO-| IlmactoBoe |[MakcumanbHbIM| YCTAaHOBUBIIAACS IPH IKC- JlanHbIE IO 00BEKTY, CO- v
o 0 o S O
CTH B KOJIOHHE, JaBJICHUE Ha | JUHAMUYECKHH | IUTyaTalluu Temreparypa, C |AepikaiieMy CBOOOIHBIN ra3 : =
3
KI/M NEePHUOJ O3]~ | YPOBEHb IIPH = A
S ~ ~ 2 E
) = HEH SKCIUTya- | SKCIUTyaTallly, |B KOJIOHHE B jiHa crosiba| koodduument | 5 5.
o
E Sl e o g tauu, MIIa M HA YCTBhE | OKCIUIyaTallMOHHOM | Ta3a o BEp- | CKUMAEMOCTH _@ ; 2
@]
c\Slg & 5 5 CKBAXKHHbI 00BbEKTE THKam, M |rasa B cTBone| ¥ B 9
o ’=
gF|= g = CKBAXUHBI | & 2 O
= 1 < H S /M
3 3|2 > o = g B
- = B = B o)
e = 2 &
& 5 25 =
19 an
= % = % < 8
< < CE;( <
T 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 | Kunpkocte
cTpaturpauieckoro | 00bKTa | OOBEKTAa HATHETAHWS, | © o 3a HKT
<
0JIpa3IeICHUS (cHu3y M g =&
BBepX) | oT (Bepx) | mo (mm3) | ¥ o >
o o < &)
o o >R o = o =
T .4 = H 2 = e - N
= B N 0 = I Sl = < = ™
S g~ 2 o 0 O Y ES) & & =
= T QS n S H = o S I =
o= 4 = < QM o, O [ae) ~
= F A ° o S = | B o <
= L E E[ E & O I >~ g =
= s N “ == N S S| = 8
- 3 2=l = 2 = ) < & = = ) = )
O M E <2 T o Q I s = o E > = o)
N~ ) L a8 o} g b= =
T © s} 5 5 & e o | 2 S o S =
= = 238 =R - e e 2 9
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Ta6nuna 24 — [IpombiciioBO-reopU3NIECKUE UCCIIeI0BaHUs
HaumenoBanue BeprtukanpHas ckBakuHa
pabor mMacmtad MHTEpPBAJI, M
1 2 3
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Taoauubl 15 BeinoJHeHus pasgena 2 K TEXHUUYECKASA
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- MIEHHOCTH (BOI[a, IIJIACTOBOTO | HOPOBOTI'O | THAPOpPa3phiBa BOr'o 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 HakIOHa CTBOJIA, TPajl

OTkIIOHEHHUE, M

KHHBI 110 JJIUHEC

HHuTepBan no

BEPTUKAIIH, M

oT | 1o B Hayaje MHTEpBaja | B KOHIIC MHTEpBaJa | CpeIHUI | 3a HHTep- |olIiee| 3a HHTEpBaI | 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 JHuametp KonoHH, | ['myOuna ciycka | HazHadenune oOcafHbIX KOJIOH; 00OCHOBaHME BbIOOpa AMAMETPA,
KOJIOHH MM (1o BepTUKAIN), M CEKI[MOHHOCTHU U ITYOMHBI CITyCKa KOJIOHH
1 2 3 4
Tabnuua 29 — XapakTepucTKa KOHCTPYKIIUU CKBaKHHbI
Ne HanmenoBanue WNHuTtepBain cnycka [uamerp, mm HNHuTepBan nogbema TaM-
/o KOJIOHH (10 BepTUKAIH), M KOJIOHHBI JI0JIOTa IIOHA>KHOT'0 PacTBOPa, M
1 2 3 4 5 6
Tabnuma 30 — @U3nKo-MeXaHWYECKHUE CBOMCTBA TOPHBIX MOPOJI MO pa3pe3y CKBAXKUHBI
WNunexe crparurpa- Nurepsan, Kparkoe HiBBa- EREEE Koaddunu- | Kareropust | Kareropus HOIBOI[LI o
¢duyeckoro noapas- M HHE TOPHOM 1O~ | & | & | & | & | CHT IIacTHy- aOpa3MBHOCTU | MPOMBICIOBOM Kjac-
NeNeHus = pOoIBI £ § 9 é = HOCTH cudukanmu (MsArkas,
~ =
e B |5 S |2 |2 |g= CpeaHss U T.1.)
=
= | & =[S [E
1 2 3 4 S|6 |78 9 10 11
Tabnuma 31 — XapakTepucTrKa MPUMEHSEMBIX TOJIOT M HOpMa UX pacxoja
Nurepsan | [Ipoxoaka, | Tunopasmep nopomopaspyluarorie- XapaKTEepUCTUKA JOJIOT Pacxon no-
Oypenus, M ro UHCTPYMEHTA I'OCT, | Tvn npoOMBIBOYHOTO | KOJIMYECTBO THUII JIOT, IUT.
M TY YCTPOWCTBA HAcaJoK, LT | ONOpPHI
1 2 3 4 5 6 Il 8
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Tabnuna 32 — Pexxum OypeHust

Nurtepsan | Crioco6 | YcinoBHBIN [TapameTpsl pexxuma OypeHus
Oypenus, | Oypenus HOMED oceBasi Harpy3Ka, | CKOpOCTh BpallleHus, |  pacxoJ]l OypoBOro pacTBopa, | JaBJICHHE Ha CTOSKE,
M KHBK kH 00/MuH m/c-10° Mlla
1 2 3 4 ) 6 7
Tabnuna 33 — XapakTepucTKa KOMIIOHOBOK OYpUIIbHOM KOJIOHHBI
Y C10BHBIN HOMEP Onementsl KHBK
KHBK TUIIOpa3Mep, Mudp I'OCT, OCT nHa u3roroBie- | Hapy»XHbIM IMAMETP, MM | JIMHA, M | Bec, KH
HUE
1 2 3 4 5 6
Tabnuna 34 — [TapameTpbl KOMIOHOBKH OYPUIILHON KOJIOHHBI
WNurepan, | linna Tun | [Inametp, | Mapka | TommmunHa Bec, kH [laBnenue, Koaddunuent 3amaca Ha
M CEKIMHU, | CEKIIUU MM CTaJll | CTEHKH, MM MlIa
M . .
o < = o | m 8
= = o 3 < = ) o
8 = | B = = Yol o ol E 28
> = E T asi 4 = L =~ = [0} Q
o g | Q S o |2 H|EE|E X| S 2 o
= 2 | 5 > & | ZE 5| = 5|8 ®| T Q K
s | 8| & = S| 5518518 | 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 — 'mapaBandeckue XxapakKTepUCTHUKU OYpOBBIX HACOCOB U TypO0OypOB

H ‘004

16

W ‘eHUIT

15

Typ600OypsI

BIIIN
‘suHIrgerr renadon

14

1000 xr/m°

W-HX
‘LHOWOW Urhoged

13

HUW/QO0 ‘BMHIIIRdd
BLOLOBh KehOORd

12

XapaKTepUCTUKA IIPH P

¢.0T 9/ ‘Toxoed

11

BIQITHUIIII UL

10

w dox/n
‘UOHOLALD O4LOORULON

HUQdAL
MOHOUALD O9LOORUIrON

19HUQdAL UL

edA009dAL uL

B[N ‘OHHIIrdel
QOIHLOAIION
OHIIBINHONEBIN

L OT-9/ W
‘qrooH4IrRIurogsuodn

WIN “MorrAra diomweunrr
U 09LOJRUILON

™

BypoBbie Hacockl

ALAHUN
d 400X BLOLO®Bh

€0900¢H X1990dAQ 1HL

Ta6muma 36 — Tun 1 TeXHOJIOTHYECKHE TTapaMeTphl OypOBOTo pacTBOpa

©3021 ouHEeXdor0)
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Tabnuna 37 — Peuentypa 6ypoBOro pactTBopa v moTpeOHOCTh B KOMIOHEHTAX JJIsl €r0 MPUTOTOBIICHHUS

WuTepBan 6ypeHus HaumenoBanue xumpearesn- | ['OCT, | Llens nmpumene- | Hopma pacxo- | [IoTpeOHOCTh KOMIIOHEHTOB,
(o BepTHKAIN), M TOB U MaTepuajoB TY HU peareHTa 1a, Kr/m® T
BCETO 3amac Ha
CKBa)XXUHY
1 2 3 5 6 7

Tabnuua 38 — ObopyioBaHue Uil IPUTOTOBJIEHUSI U OUUCTKH OYpOBBIX pacTBOPOB

Ne HaumenoBanue Tumnopa3smep KonuuecTBo I'oCT, OCT, TY HNHTepBan npuMeHeEHUs, M
n/n 00opyAOBaHUS Wi mudp KOMIUIEKTOB, IIT Ha U3rOTOBJICHHE oT (Bepx) 110 (HU3)
1 2 3 4 5 6 7
Tabnuua 39 — ToroBeie ruipaBindeckiue napaMmeTpbl MPOMBIBKU
WNurepBan 6ypenus, | Pexxum pabotel HacocoB |  CKOpPOCTh, M/C Hacanku I'unpaBnuueckue conporusienus, MIla
M
oT (Bepx) | 110 (HU3) | o . C ; . ' \
o /o) o o < < o) o <
F.' R ~ E < H = g E =) IO < (D]
S22 |82 |8 2 2 5 e = | |5 |[& |2 |o
o | &0 3 S o = 5 m o 8~ = > S 2 2 S
=" | 38 2 3 =S | & = = e |8 |S |& |8 |&g
| 2 S 2 U = & T S B B o - 3 ts (o = o 3
= ) = o O o < < A =t o = < o) e}
S| 2o = =B S o == s o > m ©
vt E S O = = = D) 3 s S < & m M
O | o 29 ) I g S =
] = S > o) 3) g‘-
Q. >~ = R m = m
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
PaccTosiHue OT yCThsi CKBaKMHBI /10 YPOBHS BOJAONPOSBIISIONIETO IUIacTa 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°
[TmoTHOCTH TUTaCTOBOTO (hITFOMIA B KOJIOHHE Ko/
II;10THOCTH UCHIBITATEIILHOM KUIKOCTH K/M>
I11OTHOCTE 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|9 | E |3 S
5| |9 Sl &2 |5 |8 |¢ 3 ' 5
5| 8| 4 clgl2|S|lg|E8% | & 2 ) B
2 =18 s | alz | &8 = O = 5}
5|2 |E|S|E|5/ 28 |fg8 |f¢ |Eg8 |Eg
ol E| 3 H|=|E|2|g|& o 3 = A o 3 = 5
T | & 2 |— | & & =
E @) < 5 = < =
s SUOLEIE 2 18 |E B
< <
= @) = S = S

JlaBnenue omnpecc. TpyO Ha

nosepxHoctu, MIla

Koaddunment 3anaca npoyHocTu

HavyaJloO UHTEP- KOHCI[ UHTCP-
Bajia BaJjia

CMSTHE
BH. JIaBJICHUE
CTparvBaHUe

CMSTHE
BH. JIaBJICHUE
CTparuBaHUe
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Tabnuua 42 — Crneundukanus ycTheBOro U MPOTUBOBBIOPOCOBOTO 000PYI0BAHUS

Tunopasmep, mudp win HazBanue ycraHaiau- | ['OCT, |KonnuecTBo Hasnenue, MIla Macca,
BAa€MOI'0 YCThEBOTO U MPOTUBOBBIOpOCcOBOro 000- | OCT, OTPECCOBKH TOCJIC YCTAHOBKH 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, | PaccrosiHue
U UaMeTp KO- | AJIeMEHTOB oc- | 3neMenTta | TY Ha usro- JIUaMETpP, MM Jnuna | Bec, T YCTaHOBKH
JIOHH, MM HACTKH OCHACTKH TOBJICHUC HApYXKHBIH | BHyTpeHHuit | (BblcoTa), | kKH 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 crIycka J0NTUBa, M
o0caHbIX WHTEpBAJI INly- | BEIUYHHA, IyOMHA |KOJUYECTBO | IMojaya
TpyO, kH-M OMH, M M/c 110 BEpPTHU- IIMKJIOB | HACOCOB,
mudp I'OCT, oT 10 Kalld, M M/c-107
unmn Ha- | OCT, TY (Bepx) | (um3)
3BaHUE
1 2 3 4 5 6 7 8 9 10 11
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Ta6numa 45 — VicxoHble JaHHBIE K pacueTy mpoliiecca IIeMeHTUPOBaHUs 00CaJHON KOJOHHBI

- Nutepan - I1;moTHOCTS, ’ . . KonuuectBo cy- | Conepxanue L .
3 b
% = s noabeMa 1e- o KI/M e 15 XOr'0 KOMIIOHEHTA | XUMPEArcHToB | = o
= AR e 5 = 2 2 % Tz
S = | € | MeHTa (110 Bep- S s . ol e | g = JUISl IPUTOTOBJIE- | B KMIKOCTH | o %\E
an) < =
2 ’E S S| TtHKamm), M = g 3 e 52 = = é O & |HHA 1 pacTBopa,| 3aTBOpeHHs, | 2 = g <
E - 0 - 3
2|23 2128 ggl5848¢8 |83 T % | ZE|2E
m o] < Q H X =5 o = 3) =
o3 | | E| or o | 5|85 S|l ax £ |58 | & E [ucmenta|nobasku| * | * | * | & & 9 2
= o8 I |loc S| Eo|lEERE|&F a 1
S (mm3) | (Bepx) | © | & S s|QE = 5 = E S
= < E‘ = S & E &l 5 E R g[ (5] o K
~ == p= = | = S o o 15 S =
< = < = s < = Qo A S =
an = = | F = M o
1 2|3 4 5 6 7 8 9 10 11 12 13 14 | 15| 16 | 17 18

* B rpadax 14-16 yka3piBatoTCsi BBOAUMBIE ISl PETYIUPOBAHUS TEXHOJIOTHYECKUX CBOMCTB TAMIOHAKHBIX
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- [ToTpeObHOE KOTUYECTBO
KOJIOHHBI | miad (mudp) | Ha U3TOTOBJICHHE HHUS HOMED CTYIIEHYATOTO IIEMEHTHUPOBA- | CyMMapHOE Ha KOJIOHHY
Marepuana HUS
1 2 3
1 2 4 5 6 7 8
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Ta6nuna 47 — Pexxum paGoThl [IEMEHTUPOBOYHBIX arperaToB (OypoBBIX HACOCOB)

Howmep cTynenu ne-
MEHTHPOBAHMS YaCTH

Haumenosaunue Tuno wunum
TEXHOJOTUYECKOHN | HA3BAHUE

Tun (umdp)
arperarta wiu

KonunuectBo arperaros (0ypoBbsix Ha- | KonnuectBo cme-
COCOB), pa0OTAIOIIKUX 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) Bpemst BBINIOJTHEHHS TEXHOJIOTHYECKOU
orepanuu, MUH
IUaMeTp Y- | CKOPOCTb | CymMMapHas Mpou3- nasienue, MIla 0o0BbEM MOPLUH Ha |B JAHHOM | 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 x .
HBIX XO- = A =
H ©
0B Oy- o &5 | & =)
o o
pOBOTO s © 3 2 0
= m Q o 5
Hacoca 5 o 2 o o
S 2 5
= = O I
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) METOJT | ierpeccus | TUI QUIIOU- | OKUIAEMBIi Je- MPOHUIIAEMOCTb, KOJIMYECTBO PEKUMOB UCCIIEO-
(Bepx) (HU3) Ha IUIACT, na our, TLIC.M3/cyT MKM’ [IOXBIKHOCT, | BaHHIA: 10 WHTEeHCU(pUKAIU/ TOo-
MIlIa (raz), MS/CYT mim%/(MITa -C) cjie UHTEeHCU(UKAIIUN

(redTh)

Ta6nuna 49 — O6opy0BaHUE [1J1s1 UCTIBITAHUS

Wurtepan Tun KonmuuecTBo YcTbeBoe 000pyaoBaHHe 3aboitHoe O06opynoBanue
UCTIBITAHUS, M YCTaHOBKH CMEH o0opyaoBaHHE IpY Ta30IMHAMU-
oT 710 (H13) THUI (POHTAHHOM TUT THIT UHTEpBAT YEeCKUX HCCIIeNIO0-
(Bepx) apMaTypsbl peBEHTOpa (rmyOuHa BaHMSIX
YCTaHOBKH),M
1 2 3 4 5 6 7 8 9
Tabnuna 50 — [TpogomKUTENHHOCTD UCTIBITAHUS HA IPOAYKTUBHOCTH B 00CaKEHHOM CTBOJIC
Ne Hanmenosauue Uctounuk [Ipo10IKUTENBHOCTD, CYT
/o pabot HOPMBI 1 06bexT 2 00BEKT 3 oOBeKT 4 00beKT ... OOBeKT
1 2 3 4 5 6 7 8
Tabnuma 51 — PaGoThl o nHTEHCU(DHUKAIIMY TTPUTOKA U3 TIIacTa
NuTepBan ucnsiTanus, M HaumenoBanue pabot KonmuecTBo MoBTOpEHUI onepanuii o Kaxx oMy
oT (Bepx) 70 (HU3) (omeparimii) 00BEKTY
2 3 4
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Tabauubl i BHINOJHEHUS pa3aena 4

«QKOHOMMNYECKASA YACTb»
Tabnuna 52 — [poaomKUTEeNbHOCTS OYPEHUS U KPETUICHUS CKBAYKUHBI

I10 JIEMEHTAaM KOHCTPYKIUHU

Bunasr pabot

HopmatuBHas, 4 [IpoekTHas

q CyT

bypenue:
HaIlpaBJICHUS
KOHJIYKTOpa
IIPOMEKYTOUYHON KOJIOHHBI
AKCIUTyaTallMOHHON KOJIOHHBI
Kpemenue:
HaIlpaBJICHUS
KOHJIYKTOpa
IIPOMEKYTOYHON KOJIOHHBI
AKCIUTyaTallMOHHOM KOJIOHHBI

HUroro:

Ty

Ty Trp

Tabnuna 53 — TeXHUKO-3KOHOMHUYECKHE MOKa3aTeNId CTPOUTEILCTBA

MIPOCKTUPYEMOH CKBaKHHBI Ha MECTOPOKICHUN
IToka3arenu En. [Ipoekt OTKJI0HE-
U3M. TUTIO- | TUIIOM- | Hue ()
BOM HBIN

1 I'myOuHa CKBa>KUHBI M
2 TIpoaomKuTeNbHOCTD OypeHuUst

U KPETUICHHUSI CyT
3 Mexanuyeckasi CKOpOCTh M/4
4 PeticoBasi CKOPOCTh M/4
5 Kommepueckasi CKOpOCTh M/CT.-M€C
6 [Ipoxoaka Ha 1070TO M
7 MeTaninoeMKoCThb T
8 CMmeTHas CTOMMOCTh MJIH. pyO
9 Cebectoumocth 1 MeTpa npo-

XOIKH pyo
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Tabmuua 54 — PacyeT yncToil TeKylel CTOMMOCTH

[Toka3arenu En. u3m. ['oawl pacueTHOTO
nepuoaa
2010(2011| ... | t | X

1 Beipyuka oT peanuzamnuu TriC.py0

2 Texkymue 3aTpaTsl To xe

3 KanuTanbHbI€ 3aTPaThl -«-

4 Hanoru -«-

5 IloTok AeHEKHON HATMYHOCTH TriC.py0

6 HakoruieHHBI ITOTOK JIEHEKHON HAJIN4- To xe

HOCTHU
7 KoaduimeHT AMCKOHTUPOBAHUS -

8 JIMCKOHTHpPOBAHHBIM MMOTOK JAcHEX)HOH | TrIC.py0
HaJMYHOCTH
9 Yucras Texyuias CTOMMOCTb To xe
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YuebHoe u3nanme

JAUIJIOMHOE TPOEKTUPOBAHUE
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JUTs1 00y4aroIIUXCs CIIeUaIbHOCTH
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