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PaGouyto nporpaMMy AUCIUIUIMHBL pa3paboTan(u):

Acanymun P.P., accuctent xkapeapst PHI'M

Peniensent
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rryaTtanus HeQTAHbIX U ra3oHeTsHBIX MecTopoxkaeHuit (PHI'M);, oGecneuunBaroieii npenogaBaHue
nucuuriuHel 20.01.2023, mpotokos Ne5.

3aBenyroumii kadenpoii
Pa3paboTka u 9KCIUTyaTanus HeTIHBIX U Ta30HE(TSIHBIX MECTOPOKICHHIA

(PHI'M) 10.B. 3eiirman

COT'JTACOBAHO

3asenyroumii kadenpoit BTUK

I'oxg mpuema 2023 r.

Pabouas mporpamma 3apeructpupoBana 08.06.2023 Ne 6 B OIIJIA u BHeceHa B JJIGKTPOHHYIO 0a3y
JTAHHBIX
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1. Mecrto nucuuniaunsl B crpykrype OIIOII BO

JIMCIMIUTUHBL, IPEIIIECTBYIONINE U3YUSHUIO TaHHOW AUCIUTUINHBI (MCX0as U3 (GOpMHUpPOBAHUS ITAIOB TIO
KOMITETCHIIHSIM):

HI/ICL[I/IH.HI/IHBI, AJIL KOTOPBIX OCBOCHUC HaHHOfI JUCHUITIINHBI HCOGXOI[I/IMO KakK IMpcAMCCTBYIOMICC
(ucxoms u3 dbopMHpOBaHUS ATaroB o KOMITETCHIIHSIM ) bazwr JaHHBIX; Beo-
TCXHOJIOFI/II/I;HHTCHHCKTY&HBHLIG CUCTCMbI aBTOMATU3UPOBAHHOT'O IIPOCKTHUPOBAHUSA ;I/IHTGHHGKTyaHBHBIC
CHCTEMBI yIpaBJICHUS M aBTOMATU3alUK ;KOMIBIOTEpHOE MOIENUPOBAaHUE B CUCTEMAaX HCKYCCTBEHHOTO

WHTEJIEKTa ;KommnberorepHoe MOJEJIUPOBAHUE XUMUYECKUX peakuuii;Jlornueckoe
porpaMMupoBaHne; MeTo bl TpPaHCISALUU ;O0BEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue; OnepanuoHHbIe cucteMbl;OCHOBBI HedTerazoxumun; OCHOBEI

HedrenepepaboTku;IIpemummomuas npakTuka;Pazpaborka MOOMIBHBIX MPUIOKEHUH; CTaTUCTHIECKUE
U BEPOSITHOCTHBIE MeTOJbl; Teopus s3bIKOB TIporpamMmMmupoBaHus;TexHonornn OypeHuss M pa3paboTKu
He(dTera3zoBbIX MECTOPOXACHMI; TeXHOIOoTHYeCKast (TIPOEKTHO-TEXHOIOTUYECKAS )
npakTuka; TpyOonpoBOAHbII TpaHCTIOPT YIiaeBOA0PO0B; PYHKIMOHATIBHOE TPOTPaMMHUPOBAHNE

bnok: bnok 1. lucuumiunsl (Moaynu);

OO0s3aTenbHasg WM 4YacTh, (popmHupyeMas ydacTHUKaMU OOpa30BaTeIbHBIX OTHOUIEHWH (B TOM 4YHCIIE
3JIEKTUBHBIE TUCHUILINHBI): YacTh, hopMupyemas yuacTHUKaMu 00pa30BaTeIbHbIX OTHOILICHUIA;

®opma 00yyeHHs: OYHASA

TpyA0EMKOCTh AUCIMILTMHBI

Cewmectp, 3auer. Yack Bun

B KOTOPOM TIPOMEKy-
TnpenoaaeTcs HBIC B ToM uucne TOYHOI
JUCIUIUTHHA CIMHA- | O6imas | konraxT- aTTECTalUN

LIBI CPO
Has
2 1 36 4 32
NTOI'O: 1 36 4 32

2. Komnerenuumn odyuyamwiierocs, popmupyembie B pe3yabTaTe 0CBOCHHUS JUCHUTITIHHBI
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Mudp/
No 1. dopmupyembie KOMIETECH- WHICKC
1708 KOMTICTCH-
1IUU
Crnocoben knaccudpuupo-
BaTh U UICHTU(UIIUPOBATH
3aJla4¥ HCKYCCTBEHHOTO MH-
| TEJJIEKTa, BEIOUPATH afie- IIK-1u-22 T .-
KBaTHBIC METOBI U HHCTPY- 1
MEHTAJIbHBIE CPECTBA pellle-
HUS 33]1a9 UCKYCCTBEHHOTO
WHTEIJICKTa
Crioco6eH oCyIIeCTBIIATh
KOHIIENTYyaIbHOE MOJICTUPO-
BaHHE MPOOJIIEMHON 00J1aCTH MTK-31-22T -
2 Y TIPOBOJIUTH (hOpMAaTTU3AIUIO 1
MIPEJICTaBJICHHSI 3HAHHUIA B CH-
CTeMaxX UCKYyCCTBEHHOTO WH-
TEJUICKTA

B pe3synbpTaTe 0CBOCHUS AUCIUIUIMHBI 00YYaOITUHCS TOJDKEH:

[Tudp NHaukaTopel TOCTHKEHUS KOMITE- Mudp
P TEHLUH pesyabrara | Pesynbrar o0yueHus
KOMITIETEHIINH
00yueHust
I1K 1.1 Knaccudumupyer u uaeHTH- 3HaTh:
¢unupyer 3agaun cuctem uckyc- | 3(IIK-1u- | 3HaTh OCHOBHBIE CUCTe-
CTBEHHOI'0 MHTEJUIEKTA B 3aBHCHMO- 22T MBI B 00JacTH J10OBIYU
CTH OT 0COOEHHOCTEeH MpoOIEeMHON HedTH U Taza
u MpeIMETHOU oOiacreit YMeTh:
YMeTb IPOBOJINTH aHa-
V(ITK-1u- POBOA
[K-1u-22 T. 20T) mu3 o0BEKTOB B 00OIa-
) CTH J00bIYM HEPTH H
rasa
Bunagers:
Bnanets HaBBIKAMU
B(IIK-1u- 8
MPOBEJEHUS]  aHaIM3a
22T
00BEKTOB B 00J1aCTH J10-
Oblun He()TU U raza
[TK-3u-22T". [1K-3.2. Bribupaer metoas! npea- 3HaTh:

CTaBJICHUS 3HAHUWA W MPOECKTUPYET
0a3y 3HaHMUN CHCTEMBI MCKYCCTBEH-
HOTO

3(IIK-3u- | 3HaTh OCHOBBI IPOEKTHU-

22I') pOBaHUSI OOBEKTOB [0-
WHTEJUICKTa ObIun HEeTH U Ta3a
YMers:
YMeTb MpOEeKTUPOBaTh
Y(IK-3u- CUCTEMBI b 1} alfneﬂm
20T) ynip

00BEKTOB MOOBIYM HE-
THU U ra3a

B(IIK-3u- | Brnagets:
22T)

Bnanets HaBBIKAMU
MIPOCKTUPOBAHUS cu-
CTEM YIpaBICHUS

00BEKTOB OOBIYM HEd-
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[Tudp NHaukaTopsl TOCTHKEHUS KOMITE- Mudp
P TEHUUHN pesyiabrara | Pesynbrar o0yueHus
KOMIIETCHIINH
00yueHus
TU U Ta3a

3. CTpyKTypa IMCUMILUINHBI

3.1. Buasl yueOHoI paGoThl U TPYA0EMKOCTD (BCEro M M0 ceMecTpaM, B 4acax)
®opma 00yueHusi: OUHas

Bcer
(6]
U 10
Bun yuebHolM paboThl | ceme- 1 2 3 4 5 6 7 8 9 10 11 12
cTpam
Yachl
KonTakTtHas pabora, Bcero B 4 4
TOM YHUCIIE:
JIEKIIUH (BCEro) 0
-B T.4. JIGKIMHU on-line Kypc 0
npaktuueckue 3austus (I13) 0
-B T.9. IPaKTUIECKHE 3aH- 0
Tus on-line Kype
naboparopHsle pabotsl (JIP) 4 4

KOHTPOJUpYeMasi CaMOCTOsI- 0
TeNnbHas paboTa (3amura
KypCOBOTO MIPOEKTa, Kypco-
BO paboOTEI U Ip. padoT
(ipn HaTM4IWMH))

-B T.4. 1abopaTopHbIe pabdo- 0
THI on-line Kypc
WHasl KOHTaKTHas paboTa 0

(cmaya 3auera,
9K3aMeHa,KOHCYIITAITIH)

MIPOEKTHAs AEATEIbHOCTD 0
d1D)
CamocrostensHast paboTa 32 32

obyyatormuxcst (CPO), Bcero
B TOM uHmcle: (yKka3arh KOH-
kpetHblid Bug CPO)

BBINOJIHEHUE U ITOJArOTOBKA 0
K 3aIIUTe KypCOBOT'O MTPOEK-
Ta FJIH KYPCOBOU PabOTHI

BBITIOJTHEHUE U TIOJITOTOBKA 0
k 3ammure PI'P paGoTsl, pe-
(epara, maTEeHTHBIX HUCCIIE-
JIOBaHUM, aHATIUTHUECKUX
HUCCIIEIOBAHUN U T.II

n3ydeHne yaeOHOro MaTe- 0
pHana, BRIHECEHHOTO Ha
CaMOCTOSATEIBHYIO IIPOpa-
0OTKY

MOJITOTOBKA K JIabopaTop- 32 32
HBIM W/UITH TPAKTHYECKUM
3aHATHUAM

IIOArOoTOBKA K C1a4€ 3a4€Ta, 0
JK3aMCHa

WHBIE BUJIBI paboT 00y4aro- 0
1ierocs (Ipy HaJIMYKH)

ocBoeHme on-line Kypca 0
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CaMOCTOSTENbHAS TIPOCKT- 0
Has aestenbHOCTh (CITM)

UTOTO 11O AU CHUITIIN- 36
HE

36

4. ConepskaHue IUCHUTIINHbBI

4.1. Tembl (pa3aesibl) AUCHUILIMHBI ¥ BU/BI 3aHATHH (B Yacax)

®opma 00yueHusi: OUHas

3
=
e Hasga- TpynoeMKocTbh, 4achl udp
§ HHUE % pe-
;‘i TEMBI 2 3yJbTa-
5 (pasge- | © 1 m3 | JIP | CPO | Beero | T@©0Y-
= na) YEHUS
S
OcHoB- 3(TIK-
HBIE CH- 1u-22
CTEMBI I
paspa- 3(I1K-
60TKH 3u-22T".)
HedTs- Y{IIK-
HBIX 1n-22
Ta30BBIX I)
MECTOpO- Y(IIK-
1 JKIECHUI. 2 4 32 36 3u-22T.)
Croco0b1 B(TIK-
JKCILTya- 1u-22
TaIruu r)
HedTs- B(IIK-
HBIX U 3u-22I".)
ra30BbIX
CKBa-
KUH
HUTOI'O: 4 32 36
4.3. IlepeyeHn 1a00paTOPHBIX padoT
TpynoemMKocCTb,
Ha3spanue na- Hacel
Howmep paznena No JIP OopaTopHOI - . = =
paboThI g £ = =
) 2 g 3
(<o} 2]
1-OcHOBHBIE CHCTEMBI pa3pabOTKH HEPTSIHBIX U ra30- 1 Hccnenopanue 4
BbIX MecTopoxaeHui. CrocoObl SKCILTyaTauy Heds- XapakKTepu-

HBIX 1 I'a30BbIX CKBa-KUH

CTHK YIJIeBO/10-
POAHBIX CHCTEM
B Pa3JINYHbIX
TepMobapuyie-
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CKHX YCJIOBH-
AX.

Nzyuenune
CBOMCTB IJIaCTO-
BBIX (DIIIOMIOB.
Onpenenenue
BIIMSTHUSL TEPMO-
OapryecKux
YCIIOBUM Ha
cBoiicTBa (ITI0-
UIOB.

- HUTOTIO: 4

4.5. Buasl CPO

TpynoeMKOCTb,
4achl

Howmep paznena Bun CPO

OYHasA
OYHO-
3a04Hast
3a04YHas

1-OcHOBHBIE CHUCTEMBI pa3pabOTKN HE(YTSIHBIX U Ta30BBIX M- |MOATOTOBKA K JIa- 32
cropoxieHnid. CrocoObl SKCIITyaTay HeTSAHBIX U Ta30- | 00paTOpHBIM
BBIX CKBa->KHH W/WIH IpaKTH4e-
CKUM 3aHITUSM

- HUTOIO: 32

Tembl 17151 CAMOCTOATEILHOI Pa00THI 00y4aIOIINXCH

Pazoen 1. Ocrnosnvie cucmemubl pazspabomru Hedmanvix u 2a308bix mecmopoxcoeHull. Cnocobbl JKCniyv-
amauuy HemAHbIX U 2a308bIX CKEA-HCUH

OcHOBHbIE CHUCTEMBI pa3pab0TKU HE(PTAHBIX U Ta30BbIX MECTOPOKICHHM.
CriocoObl 3KcIuTyaTaluu He(PTAHBIX U Ta30BbIX CKBAKHH.

5. @opmBbl TeKylIero KOHTPOJISl YCIIeBAEMOCTH M NPOBEJACHUS MPOMEKYTOYHOMH aTTeCTAMHU

IlepedyeHb OLIEHOYHBIX CPEACTB TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTECTALMM IO JUCLIH-
rinHe npuBeieH DoHe O1IeHOYHBIX CpeACTB (mpuioxkenue b).

6. YueOoHO-MeToqMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne JUCHUTIHUHBI
6.1.YueOHO-MeTOAUYECKOE O0ecTiedeHne

CBeznenust 00 00eCTIe4eHHOCTH AUCHUILIMHBI OCHOBHOM, TOMOJHUTENBHOM U yueOHO-METONUECKOM
autepaTypoii npuseaeHsl B popmax Ne 1-VJI u Ne 2-VJI (mpunoxkenue A).

6.2.IlepeueHb coBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 JAHHBIX 1 HHPOPMAIMOHHBIX CIIPABOY-
HBIX CHCTEM, PeKOMEHAYeMbIX JI1 OCBOCHHS JUCHUIIIHHBI

Ha3zBanus coBpeMeHHbIX PO ecCHOHANBHBIX 0a3 JaHHBIX U MH(pOpMAaIH- Ccplnku Ha
OHHBIX CIIPABOYHBIX CHUCTEM, Oo(UIMaTbHbIE CAaNUThI

7
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PCKOMCHAYCMBIX IJId OCBOCHHA AWCHUITIIMHBI

bubnuorpaduueckas u peeparrBHas 0a3a JaHHBIX

https://clarivate.com/products/we
b-of-science

EsxeMecsiuHBIN HAYIHO-TEXHUIECKUH W IPOM3BOICTBCHHBIN )KypHaNI "['a30Bast mpoMBITII-
JIEHHOCTB"

www.nefteqaz.info

Kypnan "Hedts, raz & CIIP" npunoxenue K xxypHaiy "HedreraszoBbie Texnomaoruu"

http://mtu-net.ru

W3Bectus Boicinx yueOHbIX 3aBeaeHuii "HEDTh 1 TTA3"

http://www.tyuiu.ru/oilqas

JlekTopwii [31eKTPOHHBI pecypc]

http://lectoriy.mipt.ru

HayuHno-TexHuueckuii xxypHain "MuTepsan”

http://interval.wenses.ru

Hayuno-Texamueckuii xyprain "Hedreraszosoe geno"

http://www.ogbus.ru

Hayuno-Texamueckuii xypran "HedrenpomsicioBoe aeio"

http://mcn.ru

HayuHo-TexHH4eCcKHid M TPOU3BOACTBEHHBIH xypHan "HedTsiHoe xo3siicTBO"

http://www.oil-industry.ru

Ilepeonuueckuit HayuHo-TexHUUecKuil )kypHan "['TASIIPOM HEDOTH"

www.ntc.qasprom-neft.ru

Cucrema aucrannnorHoro ooyuennst YTHTY

http://elearning.rusoil.net

OnexTpoHHas HedTerazopas OMOIMOTEKA

http://elib.gubkin.ru/

3HeKTpOHHO-6I/I6J'II/IOTe‘IHaﬂ CHCTEMA OGpaSOBaTeJ'II:HI)IX 1 IPOCBETUTCIILCKUX H3,HaHI/Iﬁ

www.iglib.ru

7. MaTepuaibHO-TeXHUYeCKoOe o0ecneyeHne JUCHUITHHbI

7.1. IlepeyeHb cnenuaJbHbIX AyIMTOPHUIH, KaOUHETOB, Ja0opaTopuii M Mp., UCHOJIb3yeMbIX
NPH peaIn3aluy JUCOHUILIMHBI € IepeYHeM OCHOBHOI0 000py10BaHus
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OCHAILIEHHOCTD TTOMEILEHUS

Ne Homep nomerne- HanmenoBanue nome-
(mepeyeHb OCHOBHOTO 000pY-
III1. HU HICHUS
JIOBAHUs)

1 4-308 M®YV Canon I-Sensys [Tomemenus i XpaHeHus: 1
MF3010(1);Monurop 24" Beng Q npoduIIaKTHYECKOTO 00CITy-
GL 2450(1);IIpoextop mynpTHME- KHUBaHUSA yuyeOHOTO 000py-
miteenii BenQ Projector JTOBaHUS
MP626(1);Cucremnsiii 6mok Intel
Core 2(1);Ckanep Canon CanoScan
LiDE 200(1);Crenn no nedr.mpo-

M. (1); Tpenaxep
umutarop(1l);TymOa MeTas.mogKaTHas
¢ 3 s 460*530*640(1);1xad(s1)
JUTS XpaHEeHUs

2 4-311 Becor ananmutraeckune HR- JlabopaTopus — ocHamIeHHas
250AZG(1);Cucremusrii 60k 13- 1abopaTopHBIM 000pyI0Ba-
4170/DDR3 Win P20(1);Cranrarmo- HHEM, B 3aBUCIMOCTH OT CTe-
metp CT-1(1);Cron nabopaTopHsblii MIEHU CII0)KHOCTH.
pabounii JIAB-PRO CJIs
150.65.90(1);Cron octpoBHoii JIAB-

PRO COLIg 120.150.90(2);Cton npu-
crennsiii JIAB-PRO CIIKB
150.80.90(4);Cton-moiika 1 garra
JIAB-PRO MO16 80.60.90(1);1Ixad
BoITsDKHON JIAB-PRO IIIB
180.70.225(1);11Ixad mnst 6ayIoHOB
JIAB-PRO IIIMB60.50.193(2);11kad
JULsl Ta0OPaTOPHOM MOCYABI CO CTEK-
nssHEbIMU ABepsimu JIAB-PRO 1T
80.50.193(1);lIxad mmst omex bl
JIAB-PRO IO 80.50.193(1);mxad
JUISL XpaHEeH!s IpHOOpOB
60*400*1840(1);CToIbI, CTYIIBS

3 4-316 JHocka uarepaktuBHas Smart Board ITomeienue s camocTos-
660 (croiika B kom-te)(1);[IpunTep TENBHOM pabOThI —
nazepusiit hp LaserJet P1606dn YKOMITJICKTOBAHO CIIELIHAIIN-
<CE749A>A4(1);IIpoexTop MynbTH- | 3upOBaHHOI (yueOHOIT) Me-
Memuiiaeiid BenQ Projector 0eJIbI0, OCHAILIEHO KOMIIBIO-
MP575(1);Cucremusrii 6510k Intel TEPHOU TEXHUKOH C BO3ZMOX-
Core 2(2);Cxkanep Epson GT- HOCTbBIO OJKITIOYEHHSI K
20000(1); TeneBnzop 55" Samsung c cetn «HTepHET» U 00CCTIC-
HacTeH. kperuienueM( 1); Tpenaxep- YEHO JIOCTYTIOM B 3JIEKTPOH-
nmuratop AMT-411 YK(1);Joctyn k | Hyto nH(OpPMAIOHHO-
3JIEKTPOHHON WH(POPMAITMOHHO- 00pa3oBaTeNpHYIO Cpeny op-
obpazoBatenbHoil cpene (Kopmopa- TaHU3aIUH.

TUBHas HH(POPMAIIMOHHAS CHCTEMA
YI'HTY); locTynn B MHTEPHET;

4 4-317 Monutop 22" Acer V 223 W VYueOHast ay JuTOpHS IS
ab(2);Monwurop 24" Beng Q GL MPOBEACHUS IPYIIOBBIX U
2460(1);9xpan SGM-4306 WHIUBUAYaTbHBIX
305%229(1);Ctonbl, CTYJIbsI KOHCYJIbTaIHii

5 4-318 Bungecrep Baemauit WD 2Tb EXT VY4ueOHas ayauropus s
3.5"(1);Hoyt6yx Apple MacBook 12" | mpoBenenus 3aHITHI CeMHU-
Intel HD 615(1);Cxanep Canon HapCKOro TUIA — YKOMIIIEK-
CanoScan LiDE90(1);Tym6a me- TOBaHA CIICIHAIN3APOBAH-
TaJL.TIOJIKATHAS C 3 SII. HOW (yueOHOI) MeOeIbio,
460*530*640(2);CTob1, CTYIIbs TEXHUYCCKUMH CPEICTBAMHU

00yueHwHs.

6 4-319 Kommnsrotep P4(1);Monutop VYuebuas ayauropus A

Acer(1);Monutop 22" Acer V 223 W
ab(1);ITpurTep mazepusiit hp COLOR
LJ CP1515N<CC377A>(1);Cucrem-
ue1i 6ok Intel Core(1);CuctemMHbIH

TPOBEACHNUSI 3aHATHIA JICKIIH-
OHHOT'O THIIa — YKOMILIEKTO-
BaHa CHCLHATH3HPOBAHHOM
(yaebHoit) mebenblo, Habo-
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7.2. IlepeveHnb JMIEH3MOHHOTO W CBOOOTHO PACHPOCTPAHSIEMOro NMPOrPAMMHOIO odecreve-
HHUSsI, HCTIOJIb3yeMbIX B y4eOHOM mpolecce MPH 0CBOEHUH AUCIUATLIHHbI

Ne JInmen3snoHHas 4ucToTa
Hl'; HauMmenoBanue HO (peKBI/I3I/ITBI JIMICH3UU,CBUACTCIILCTBA O I'OC. pCTU-
] CTpalluu U T.II., CPOK JACHUCTBHUSA)
1 AutoCad Jlara Bemaun nmunensun 01.01.2017, ITocTaBuiuk: akagemMuye-
ckas noamnucka Autodesk
2 Microsoft Office [Hara Bermaun yunersun 24.09.2018, IMoctasmuk: OO0 "Cod-
Tnaiid [IpoekTs!"
. Hara Beigaun nunens3un 27.10.2010, TTocrasmmk: 3A0 "Cod-
3 Office Professional Plus JTaitn Tpein"
. Jara Beymaun munensuu 27.10.2010, ITocraBmuk: 3A0 "Cod-
4 Office Professional Plus ‘Taiin Tpeiin”
5 g)()fflg ?\/})Irgggsslgn;}rplus Jlata Beigaun Junen3un 26.11.2012
. Hara Beigaun smnen3un 27.10.2010, TTocrasmmk: 3A0 "Cod-
6 Office 2007 Open License Taiin Tpeiin"
. Jara Beymaun munensun 10.12.2009, ITocraBmuk: 3A0 "Cod-
7 Office 2007 Open License ‘Taiin Tpeiin”
8 Office 2007 Open License Jlata Bergaun munensnn 27.10.2010
Jara Bermaum junensmw  10.12.2007, IlocraBmuk: Roxar
? ROXAR Services AS
10 KOMIIAC 3D v18 Jlara Beimaun munen3uun 28.11.2018, [TocraBmuk: OO0 "Ac-
KOoH-Ya"
1 Kommac 3D v18 Jlara Beimaun munensun 28.11.2018, IMocraBmuk: OO0 "Ac-
KoH-Yda"
Jara Beigaum JmneH3un 01.01.2000, IlocraBmmk: OOO
12 Koncyawrant-nmoc Komnanus Ilpasa "Okcnept”

8. Opranmsanusi 00y4eHusi JIUIl ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMHU 310POBbSI

Jnist a1 ¢ OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbsI, 00yUaromuxcs Mo JaHHOH oOpa3oBaTeb-
HOHU mporpaMme, pa3padaTbIBaeTCsi MHIUBUAYyaIbHAsl IPOrpaMMa OCBOEHMSI JUCLUIUIMHBI C YYETOM 0CO-
OeHHOCTEeH MX MCUXO(PU3NIECKOTO PA3BUTHUS, UX MHIUBUIYaJTbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3710PO-
BbS.

10



IIpunoxenne A

CBEJEHUA
00 00ecrne4YeHHOCTH AUCIUILIMHBI OCHOBHOM M JI0NIOJIHUTEIbHOI YyueOHoil JJuTepaTypoi

Haumenosanue auctumumsst: (430)(430)OcHOBBI pa3paboTKU HEDTIHBIX M Ta30BBIX MECTOPOXKACHUN
Hanpasnenue noarorosku (crennanbiocts): 09.03.01 MHaboOpMaTHKa U BEIYHCIUTEIbHAS TEXHUKA

Hanpasnennocts: npodrib«TeXHOIOTHHM HCKYCCTBEHHOTO MHTCILICKTa B HEDTEra30BOM OTPACIIHY

dopma oOydeHHS: QUHAA;

Kadenpa, obecnieunBaroias npenojasanue Aucuuiuinebl: Paspa0boTka u skcruryaTanvst HeTsaHbIX U ra3oHeTIHbIX MecTopoxkaeHuit (PHI'M);

13296515

®opma Ne VJI-1

S B
=
Cemectp ‘ = é q:)
= 2 8 % o) =
Ha3nauenue g o Ex8 =
= = = bubnuorpagpuueckoe o - =Y =
Tun y4eOHBIX U3/a- g 5 g @ < 2 g S
., i 3 g OIlMCaHue 0 s o &
HUH 3 S 2 3 = = v
= © = = 7 =
g 3 =
am Q
< &
1 2 3 4 5 6 7 8 9
OcHoBHas TUTEpaTypa Jns uzyuenus teo- 2 SAragapos, A. K. Pazpa- http://www.e.l | 1.00
puu; 60Tka HE(TAHBIX U ra30- anbook.com

BBIX MECTOPOXKACHHH :
yueOHoe nocobue / A. K.
Sradapos, U. U. Kie-
menko, . I1. 3o3ymsa. —
Tromens : TromI'HIT'Y,
2010.— 396 ¢c. —

TeKeT : 3NEeKTPOHHBIA. —
URL:
https://e.lanbook.com/boo
k/28321 (nara obparie-
Hus: 24.03.2022).
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I[OHOJ'IHI/ITGHLH&?[ JIMTepary-
pa

J11s1 BBIOIHEHUS
CPO;

Jlyromxwus, I'. C. Coop n
MOJTOTOBKA HE(TH, Ta3a
u Boabl : yueonuk / I'. C.
JlyTomkwuH. - cTep. U3 M. -
M. : AnbsiHe, 2014. - 320
c. - Texcr : HEnocpen-
CTBEHHBIN.

228

0.50

JlononHuTenpHast IMTepary-
pa

st u3yuenus teo-
puu;

Jlamenxo, A. A. Teoperu-
YeCKHe OCHOBBI pa3pa-
00TKN He()TAHBIX U TA30-
BBIX MECTOPOXKICHUH !
yueOHoe rocobue / A. A.
Jlanenko, O. B. CaBeHOK.
- Mockaa ; Bonorna : Un-
¢bpa-Umxenepus, 2020. -
244 c. - Tekcr : 3mek-
TpoHHsbIil. - URL:
https://znanium.com/catal
og/product/1168610 (mata
obpamenus: 08.04.2021).

http://www.zn
anium.com

1.00

[Mpumeuanue — ['padsl 1-5,8 3anonnstorcs kadenpoi, rpadst 7 u 9 - dubimoTexon

CocraBuit:

I'opg mpuema 2023 r.

Acanynnus P.P., accucrent kadenpst PHI'M
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CBEJEHUA
00 o0ecreYeHHOCTH AUCHHMILIMHBI y4e0HO-MeTOAUYeCKUMHU U3IaHUAMH

Hanmenosanue nucunmimabl: (430)(430)OcHOBBI pa3pab0TKU HETIHBIX M Ta30BBIX MECTOPOKICHHUMA
Hanpasnenue noarorosku (cnemuansuocts): 09.03.01 MHGopMaTHKa ¥ BEIYUCAUTEIbHAS TEXHUKA

Hanpasnennocts npod b« TeXHOIOTHH UCKYCCTBEHHOTO MHTEIICKTa B HETEra30BON OTpaCIny

dopma oOyueHus OUHas;

Kadenpa, obecrieunBaroinas npenojgaBanue JUCHUILMHbE: PaspaboTka u dKcrryaranust HedTIHbIX U ra3oHedTaHbIX MecTopoxkaeHnit (PHI'M);

13296515

®opma Ne VJI-2

R )
Cemectp Kon-Bo 3k3. g o =
O O IS
= 5 o =1
3 3} X I =
Hasnauenue yueOHBIX U3/a- - E 5 bubnuorpaduye- o B % é g
HUM § S & CKO€ OIHICAaHue 8 = = & 3
o = % faa) & 3 G M
z = e 3 =
) L S )
o
=4 < =
1 2 3 4 5 6 7 8 9
s Bemmonaernst CPO; it BoImod- 2 Myrarabaposa, A. A. 1 0 http://bibl.ruso | 1.00
HEHUS NIPAKTUYECKUX 3aHATHI; Pa3pabotka HeTIHBIX U il.net

ra30BBIX MECTOPOXKIEC-
HUH U TEXHOJIOTHUS J10-
ObIuM HedTH U Taza :
ANEKTPOHHEIN Y4eOHO-
METOJUYECKUN
komruieke / A. A. Myra-
tabaposa ; YITHTY,
kad. PTKM, UATIO. -
VYoa:

YI'HTY, 2016. - 2,18
MBb. - URL:
http://bibl.rusoil.net/base
_docs/UGNTU/RGKM/
Mugatabaroval/index.ht
ml. -TekcrT : 31eKTpoH-
HBIN.
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J1J1s BBITTOTHEHUS Ta00PaTOPHBIX 2
pabor;

OCHOBBI pa3paboOTKH
HEe(TSHBIX 1 Ta30BBIX
MECTOPOXKJCHUH :
y4eOHO-METOMYECKOe
rocoOue JuIs BBIIOJIHE-
HUs JTA0OPATOPHBIX pa-
6ot/ YITHTY, UHH
(¢wmn. B 1. CanaBare),
kad. OITHH ; coct. E. A.
3axaposa. - Canasar :
YTHTY, 2023. - 284 K6.
- URL:
http://bibl.rusoil.net/base
_docs/UGNTU/Salawat/
Zakharoval6449.pdf. -
TeKcT : 3JIEKTPOHHBIM.

http://bibl.ruso
il.net

1.00

[pumeuanne — I'padsl 1-5,8 3anmonusrores kageapoid, rpadst 6,7 1 9 - OUOIMOTEKOMH

CocTaBuit:

l:oz[ npuema 2023 r.

Acanymnun P.P., accucrent kadenpsr PHI'M
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IIpunoxenne b

®denepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKIACHUE BHICIIETO 00pa30BaHus
«Y pumckmii rocygapcTBEHHBIM He(YTAHON TEXHUUECKUN YHHUBEPCUTET»

YTBEPXIAIO

Hupexrop IT-uscturyr

3.X. I1aBnoBa

29.06.2023

DoHJ OLIEHOYHBIX Cpe€acTB O Tekymeﬁ ycnneBaeMoCTH U HpOMe)I(yTO‘IHOﬁ ATTECTAllMHU 10 JUCHUIIJIMHE

(430)OcHoBbI pa3padoTKu HeTAHBIX U FA30BbIX MECTOPOKIEHUH

Hanpasienue noarorosku (cnemuansrocts): 09.03.01 MHGopMaTHKa ¥ BRIYMCIUTEIbHAS TEXHUKA

Hanpasnennocts: IPoGuiib « TeXHOTOTHH UCKYCCTBEHHOT'O MHTEIICKTA B HE()TETa30BOM OTPACIII

VpoBeHb Bhiclero o6pasopanus: OakaJiaBpyuaT

®dopma o0yyenus: OUHaA,

Kadenpa, obecrieunBaromas npenoiasanue gucuuiuiaasi: Pa3paboTka v SKCryaTanus HeTIHbIX U ra3oHeQTIHbIX MecTopokaeHuit (PHI'M);
Tpynoemkocts auctummusbs: 1 3.€. (3649ac)

Va 2023
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®OC no Tekymiei ycrneBaeMoCTH U MPOMEXKYTOYHOM aTTECTAllMU M0 AUCIMIUIMHE pa3zpadoran (u):

Acanynnun P.P., accuctent kapeapst PHI'M

PerieH3eHT
[Manpuna I1.H., nouent xadenpsr PHI'M, k.T.H.

@®OC no Tekyiel ycrneBaeMoCTH U MPOMEXYTOYHOM aTTeCTallly Mo JUCUUIUIMHE pacCCMOTPEH M 0100peH Ha 3acenanuu kKadeapsl PaspaboTka 1 sKCILTy-
aTauus HeTAHBIX U Ta3oHeTAHBIX MecTopoxkaeHuil (PHI'M);, oGecneunBaromeit npenogasanue nucuuiuinabl 20.01.2023, mpoTokos NeS.

3aBenyronuii kadenpoit PazpaboTka u skcrutyatanus HeQTIHBIX U Ta30HEPTAHBIX MecTopoxaeHui (PHI'M); 10.B. 3eiirman

COI'JTACOBAHO

3asenyrommii kadenpoit BTUK

l'on mpuema 2023 1.

DOOCHo Tekyllen ycrneBaeMOCTH U IPOMEXKYTOUYHOM aTTeCTAI[UU 110 JUCUUIUIMHE
zapeructpupoBan 08.06.2023 Ne 6 B otnene MCOII u BHECeH B AIIEKTPOHHYIO 0a3y JaHHBIX

16



1. Ilacnopt poHaa OLIEHOYHBIX CPEACTB

13296515

Bun
[udp pe- [Tokazarenu noctuxe-
No KonTponupyemsbie pasnenst Nupukarop AoCTHXKEHUS OLICHOY-
wn (TeMbl) AMCIMILTHHE] 3ynbTaTa 00y- PesynbraTt 00yuenus KOMIIETeH I HUA Pe3yIbTAaTOB OCBOE- Horo
YEHUS HUSI KOMIIETeHLIUN
CpeJCTBa
1 OcCHOBHBIE CHCTEMBI pa3pa- B(IIK-1u-22 | 3narte ocHoBHble cucteMsl | [IK 1.1 Knaccuduuupyer | Brnaneer HaBbikamu mpo- | Jlabopa-
OO0TKHM HEPTAHBIX U TA30BbIX I, B oOyiactu 100bIYM HEDTH | U UASHTU(DUIMPYET 3a7a- | BEJICHUS aHAN3a 00BEK- | TOpHAs
MecTopokaeHuid. CrocoOsl U rasza YH CUCTEM UCKYCCTBEHHO- | TOB B OOJIACTH JOOBIYM pabota
AKCIUTyaTalli HE(PTAHBIX U ro UHTEIVIEKTa B 3aBUCU- | He()TH U raza [Tucemen-
ra3oBbIX CKBa-KUH MOCTH OT 0COOeHHOCTEeH HBIU U
poOJIEMHOM U peIMeT- YCTHBIN
HOI oOnacTeit onpoc
Tect
B(IIK-3u- 3HaTh ocHOBHI IpoekTupo- | [1K-3.2. BriOupaer meto- | Bnaaeer HaBbikaMu JlaGopa-
22T) BaHUs OOBEKTOB JIOOBIYM | JIbI MPEACTABICHUS 3HA- MPOEKTUPOBAHUS CUCTEM | TOpHAs
He(TH U raza HUW U IPOCKTUPYET 0a3y | ympaBiieHUs 0OBEKTOB pabora
3HAaHUN CUCTEMBI UCKYC- N00bIYM HETH U Ta3a [Tucemen-
CTBEHHOI'O MHTEJIJICKTa HBIH U
YCTHBIN
orpoc
Tect
3(IIK-1u-22 | 3nate ocHoBHble cuctembl | [IK 1.1 Knaccupunupyer | 3Haer ocHoBHbIE cucTte- | [Tucbmen-
I B oOylacTu 10OBIYM HEDTH | U UASHTU(DUIUPYET 3a7a- | MbI B 00JIaCTH TOOBIYN HBIA U
U rasza 9H CHCTEM MCKYCCTBEHHO- | He()TH U rasa YCTHBIN
rO UHTEIJIEKTa B 3aBUCH- orpoc
MOCTH OT 0COOEHHOCTEN
POOJIEMHOI U MTpeIMeT-
HOW o0acTeit
3(ITK-3u-22I".) | 3uath ocHOBHI npoekTupo- | [1IK-3.2. Bribupaetr meto- | 3HaeT OCHOBHI IIpoeKTU- | I[Iucbmen-
BaHMsI OOBEKTOB JOOBIYM | JbI IPEACTABICHUS 3HA- pOBaHUsA OOBEKTOB JI0- HBIN U
He(TH M raza HUH ¥ IPOEKTUPYET 6a3zy | ObIuM HEPTH U raza YCTHBIN
3HAHUM CUCTEMBI HCKYC- OIIpocC
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CTBEHHOI'O MHTEJJIEKTa
Y(IIK-1u-22 | 3natb ocHoBHble cuctembl | [IK 1.1 Knaccudpummpyer | Ymeer npoBoauth aHa- | [Tucbmen-
r.) B 0051aCTH 10OBIYM HEPTH | U UIESHTUPUIHUPYET 3a1a- | JIU3 OOBEKTOB B 00JIACTH | HBIA U
U rasza Y CUCTEM UCKYCCTBEHHO- | A0ObIYM HE(TH U rasa YCTHBIN
r'O UHTEIJIEKTa B 3aBUCHU- orpoc
MOCTH OT OCOOEHHOCTEN
pOOJIEMHOI U MpeIMeT-
HOM o0nacTeit
Y (ITK-3u- 3HaTh OCHOBHI IpoekTHpo- | [1K-3.2. BriOupaeTr meTo- | YMeeT npoeKkTupoBaTh [Tucr™men-
22T') BaHUs 0OBEKTOB JOOBIYM | bl TIPEACTABIICHUS 3Ha- CHCTEMBI yIpaBJICHUS HBIN U
He(TH U raza HUW U IPOCKTUPYET 0a3y | 00BEKTOB MOOBIYM HEd- | YCTHBIN
3HAaHUN CHUCTEMBI UCKYC- TH U rasa orpoc
CTBEHHOI'0 MHTEJUIEKTa

2. [lepevyeHb OLIeHOYHBIX CPEACTB AJISl TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHOM ATTeCTAlUM M0 JUCHUILINHE

n/ | Bug ouenounoro cpen- | Kparkas xapaktepuctuka ouneHou- | IlpencraBieHne orieHOYHOTO [1kana omeHKH

II CTBa HOTO CpelcTBa cpenctsa B GhoHJE

1 2 3 4 5

1 | JJaboparopHas paboTa CpenctBo nMpoBepKH yMeHuid Tpu- | TeMbl, 3a/IaHUsL 7S BBIIOJIHE- | «S@Umeroy BHICTABIACTCS 00y aloneMycs, ecili 3ajiati 1 3a71a-

6 6 . HHS BBIITIOJIHCHBEI, 110 O(bOpMIIeHI/IIO B COOTBCTCTBUU C Tpe60BaHI/I-
MCHATD HOqueHHLIe 3\I:IaHHH 110 Hu4 J1a- OpaTOpHBIX pa OT’ BO- SAMH, MOTYT IO COACPIKaHUIO BbISIBJICHBI HETOYHOCTH B pacdeTax
3apaHeeC ONpPEACICHHON METOJUKE IMPpOChI U Tpe-6OBaHI/I${ K X 3a- JOITyCKAOTCSI HEMOJIHBIC OTBETHI, B 11€JIOM MOKa3aHbl 001IHe,
JUIA PELIEHUS 3a1a4 WM 3aJaHui | [IUTe CTpYKTYpHPOBAHHLIC SHAHI
6 «He3aumeHOy» BBICTABIAETCA O00ydJaroIeMycs, eciu paboTa BbI-

110 J1a OpaTopHBIM HCCHeHOBaHH- IOJIHEHA, HO HEBEPHO, b0 OTCYTCTBYIOT OTBETbI U BbIBO/bI
SIM

2 | IlucemenHbId 1 yCTHBIA | OLIGHOYHOE CPECTBO MJISl TEKY- COBOKYITHOCTH BOIIPOCOB, 3a- «saumerioy BbICTaBIACTCA 00yHatomemycs, eciu [okasan sHa-

orpoc

IIET0 KOHTPOJIS YCIIEBAEMOCTH U
IPOMEKYTOUHOM aTTECTALUH.
[lo3BOSIET BBIIBUTE U BOCIIOJI-
HUTH MPOOEJbl B 3HAHUAX; TIOBTO-
PHTb, 3aKPENUTh, CUCTEMAaTU3UPO-
BaTh MaTepUall; OLEHUTh 3HAHMUSI,
YMEHMSI, TEOPETUYECKHE U ITPaK-
TUYECKHE HABBIKU; ONPEICIIUTh
ypoBeHb C(HOPMHUPOBAHHBIX Y CTY-

JAHUH, YIIPaXHEHUH, TECTOB
JUTSI BBITIOJTHEHUSI KOHTPOJIb-
HBIX paboT, JOMAIIHUX 3aja-
Hull, PI'P u uHbIX y4eOHBIX pa-
60or. Komiuiekt OuieToB uIst
TEKYILIEH U IPOMEKYTOUHON
aTTecTaluu

HUS IPOIIEHHOr0 MaTepuaa, IIpUBeIl OTBEThI Ha IIOCTaBICHHBIE
BOIIPOCHI (B OTBETAX JIOIyCKAIOTCs! HEeOOIbIINEe HETOYHOCTU U He-
JIOYETHI); MIPOSIBUII CIIOCOOHOCTH TBOPYECKU MBICITUTh U aHAITH3H-
pOBaTh BONIPOCKHI TEOPETHYECKOT0 Kypca; IPOSIBUII CIIOCOOHOCTD K
CaMOCTOSATEIBHOMY TIONOIHEHHIO 1 OOHOBICHUIO 3HAaHUH B X0JIe
JajpHeiiero o0yueHus U mpodecCuoHaNnbHOI AesTeNbHOCTH
«He3aumeHoy BBICTABISIETCS 00YJarOIIEMyCsl, €CIIM He TTOKa3all
IITyOOKHe 3HAHMS MIPOHIEHHOTO MaTepuaia, He CMOT TIPHBECTH
OTBETHI HA OOJBIIMHCTBO MOCTABJICHHBIX BOIIPOCOB (B OTBETaX
MIPUCYTCTBYIOT 3HAUUTENIFHBIE OMNOKU U HEIOYETHI)
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JCHTOB KOMHGTCHHI/Iﬁ 10 pucuu-
IIMHE (MOJYJIIO)

Tect

Cucrema CTaHIapTU3UPOBAHHBIX
3aJlaHuH, MO3BOJISAIONIAs aBTOMa-
TU3HUPOBATH MPOLEAYPY U3MeEpe-
HUS YPOBHS 3HAHUU U YMEHUHN
00yJaronerocs.

Dol TECTOBBIX 3aJaHUH.

«3a4meHo BBICTABIISIETCS 00YYAIOIIEMYCsl, €CIIH IPABHIIBHO OT-
BeUeHO Ha Ooiee 61% BompocoB TecTa

«He3aumenoy BBICTABISIETCS 00yJarOMEeMyCs, €CIIU IPaBUIEHO
OTBEUYEHO Ha MeHee yeM 61% BompocoB Tecta
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IIpuinoxenue B

denepanbHOE TOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO 00pa30BaHuUs
«Y pumckuii rocygapcTBEHHBINH He(YTAHON TEXHHUECKUN YHUBEPCUTET

IT1cbMEHHBIN M YCTHBIN ONPOC.

ITepeuens BonpocoB (3a7ay, 3aJjaHuii, TEM, KOMIJIEKTA TECTOBBIX 3aJJaHUIl):

[Tepeuens BompocoB (3a7a4, 3aJJaHHii, TeM, KOMIIEKTa TECTOBBIX 3aJaHHil):

1. Ortamnbl 100bvu HeYTH U Ta3a.

2. Cwiibl IEHCTBYIOIME B IPOIYKTUBHOM ILJIACTE.

3. Pexumbl paOoThl 3aexei.

4. HckyccTBeHHBIE METO/IBI BO3/ICHCTBUS Ha HE(PTAHBIE IIACTHI U MPU3a00IHYIO 30HY.
3. Meroabl 3aKadky rasa.

6. MeTo/1p1 MOBBIIIAIONTNE TPOHUIIAEMOCTD IJ1aCTa U MPU3a00HHON 30HBI.

7. KomOnHMpoBaHHBIE METOBI TOBBIIIAIONINE POHUIIAEMOCTD TUIACTa U PU3a00HHON 30HEI.
8. MeTo/1p1 TOBBIILIEHUS HEPTEOTAAUN U Ta300TIa4H I1JIACTOB.

9. Crioco0bl 3KCIITyaTauy CKBaXKHH.

10. ®doHTaHHBIN Cc1TOCO0 TOOBIYM HEPTH.

11.  KommnpeccopHslii cioco0 1006141 HEPTH.

12.  JloCTOMHCTBa ¥ HEOCTATKH KOMIIPECCOPHOTO criocoba 100bun HeTH.

13.  DOkcmnyaTtanus HEQTSIHBIX CKBaXXHH MITAHTOBBIMHU TITyOMHHBIMU HACOCAMHU.

14.  ®akTophl OCIOKHAIOIINE PA0OTY IITAHTOBBIX INTYOMHHBIX HACOCOB.

15.  DOkcryaTtanus HEQTSIHBIX CKBAXKHH AJIEKTPOIIEHTPOOCKHBIM HACOCOM.

16.  Oxkcrmmyaranus HeTIHBIX CKBaXHUH JIPYTUMH BHIaMU TOTPYKHBIX HACOCOB.

17.  Tlonarue 006 SKCIUTyaTalluy Ta30BBIX CKBAYKUH.

18. Oco0eHHOCTH HKCIUTyaTaIlH Ta30BbIX CKBAYKUH.

19.  Cramguu pa3pabOTKH 3aIekKeH.

20. [IpoekTupoBaHue pa3pabOTKH MECTOPOKICHHUH.

1. Cunbl AeCTBYIONIME B MPOAYKTUBHOM ILJIacTe.

OHeprus He OepeTcs U3

Hudero. OHa IposBIsSETCs, 0CBOOOXKIaeTCs MPU U3MEHEHUH MePBOHAYATIHLHOTO

COCTOSTHUSI CHICTEMBI, B JAHHOM ciTy4ae riacta. [Ipu akcrutyaranuu JOOBIBAFOIINX CKBAXHUH JIABJICHHUE HA
3a0oe majaer, mpu paboTe HarHEeTaTeIbHBIX CKBAYKUH J1aBlieHHe Ha 3a00e Bo3pacTaeT. U3 popmyn npeabl-
nyiiero naparpada BHIHO, 9YTO BUIABI SHEPTHH 3aBUCAT OT JaBlieHUs . [LmacToBasi SHEPTUs MPOSB-JISCTCS
B MIPOLIECCE CHIKEHUS JIaBIICHUS, B CO3/IaHUU JIeTIpecCHH. TOIbKO N3MEHEHHE

JIABJICHUSI, HAJTMYKE JICTIPECCUU 00YCIOBIUBACT (PUIBTPALIMIO )KUIAKOCTEH U Ta30B, X MPOIBMKEHUE K 3a-
00siM TOOBIBAFOIIMX CKBaXKuH [3,4,5].

B 3aBucumMocTu ot reosiorudeckoro ctpoenus 3anexu, PEC, ncrounnkamu

TJIACTOBOM SHEPTUU SBJISIOTCS:

1. DHeprus Hanopa MmiIacToBON BOJBI.

2. DHeprus paciidpeHusi cBoOOOIHOTO ra3a (Ta3a B ra30BOi HIAMKE).

3. DHeprus pacuMpeHus pacTBOPEHHOTO B He()TH rasa.

4. Dueprus ynpyroi aedopmanuu QIIrOUIa U 1JI1acTa.

5. DHeprus Hamnopa (TMOoKeHHs ) He(TH.

BrimenepeurcieHHbIe BUABI JHEPTHUHU MOTYT MPOSIBISITHCS COBMECTHO.

[TnacroBast SHEPTHsI 3aBUCUT OT JIaBJICHUS, YIIPYTOCTH (QUIFOMIOB U TIIACTA,

00BeMOB (PIIIOHIOB, KOTMYECTBA ra3a, pACTBOPEHHOTO B HEPTH.

[1nacToBast sHEPTUs pacXoyeTcsl Ha MPEOJOJIEHUE CUIT COTTPOTUBIICHHI:

KalWUIAPHBIX, TPABUTAIIMOHHBIX, CUJT BS3KOCTH.
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2 MeToapl IOBBIIICHUST HEPTEOTauM U Ta300TIa4H TIACTOB.

B Hacrosiiee Bpems BBIIEISAIOT HECKOJIBKO IPYII METOIOB MOBBIIIEHUS HE(PTEOTAauu MmacTa: - FTHIpo-
JTUHAMUYECKHE METO/BI; - (PU3NKO-XUMHYECKHE METOJIbI; - TETIOBBIE, MUKPOOHOIOTUIECKHE U IpYTHE
METObI

['maponmHaMUYECKHE METO b

K HuM oTHOCSTCS:

- HECTAIlMOHAPHOE 3aBOHECHUE;

- opcupoBaHHBIN OTOOP KUIAKOCTH;

- BOBJICUCHHUE B pa3pabOTKy HEIPEHUPYEMBIX 3aIlacoB;

- OappepHOE U 04aroBOe 3aBOJHEHHUE.

K nepBoii rpymme oTHOCATCS METO/IbI, KOTOPbIE OCYIIECTBIIIOTCS Yepe3 H3MEHEHUE PEKUMOB IKCILTya-
TallUM CKBAXHH U, KaK CIIE/ICTBUE, Yepe3 U3MEHEHUE PEKUMOB padOoThI IJiacTa.

OTH MeTO/IbI 00BETUHIOTCS OOLINM MOHATHEM «HECTAI[HOHAPHOE 3aBOJIHEHUE» U BKIIIOYAIOT B CEOS:

- HUKJIMYECKOE 3aBOJIHCHUE;

- UI3MEHEHHE HampaBJIeHUs PUIbTPAIIIOHHBIX TOTOKOB.

OHM CpaBHUTENIBHO MPOCTHI B peasin3aliiy, He TPeOyroT OOIBIINX YKOHOMHUYECKUX 3aTpaT U MOTyYHIIN
IIUPOKOE pa3BUTHE.

MeTonbl OCHOBaHBI Ha MEPUOINYECKOM U3MEHEHUH peknuMa paboThl 3aJ1e)KH IyTEM NMPEKPaLeHNUs U BO3-
OOHOBJICHHUS 3aKaYKH BOJIBI M OTOOpA, 32 CUET 4ero 0oJiee MOJTHO UCTIONb3YIOTCS KaUUISIPHBIE U THIPO-
JUHAMUYECKUE CHUJIBL.

3T0 cocoOCTBYET BHEIPEHUIO BOJIBI B 30HHI IJIACTa, paHEEe HE OXBAYCHHBIE BO3/ICHCTBUEM.
dopcupoBaHHbII 0TOOP )KUIKOCTH MPUMEHSETCS Ha O3/IHEH cTaanu pa3paboTKH, KOrJa 0OBOJHEHHOCTh
nocruraet 6omuee 75%.

[Tpu 3TOM HeTeoTAaua BO3pacTaeT BCIAESACTBUE YBEINUCHUS I'PaIMEHTA JaBJI€HHUs U CKOPOCTH (PHIIb-Tpa-
U,

[Tpu 3TOM MeTo e BOBJIEKAIOTCA B Pa3pabOTKy yYacTKH IJacTa, He OXBau€HHbIC 3aBOJJTHEHHUEM, a TAKXKe
OTPBHIB TUNIEHOYHOH HE(PTH C MOBEPXHOCTU OPOJIBI.

dopcupoBaHHbI 0TOOP - HanboJIee OCBOCHHBINM METO/ MOBBIIIEHUS HeTeoTaauu.

[TpucTynaTh K HEMY CIIeyeT TOCTETIEHHO, YBEIHMYNBAast 1eOUT OTAETbHBIX CKBaXHH Ha 30-50%, a 3aTem -
B 2-4 pa3za.

[IpenensHOE 3HAUEHUE YBEIWYCHUSI OTOOPA PETIIAMEHTHUPYETCS BOBMOKHOCTSIMU HCIIONIB3YEMOTO CIIO-
co0a 3KCIUTyaTalluy CKBa)KUH.

Jns ocymiectBiieHus: (POpcHPOBAHHOTO 0TOOpa HEOOXOAMMBI HACOCHI BBICOKOM MM0/1aYy WJIN UCIIOJIb30-
BaHHe raznudra.

DKcIuTyaTanus ra30HeQTIHBIX MECTOPOXKIACHUHN OCIOKHSETCSI BO3MOKHBIMU TIPOPBIBAMU Ta3a K 3a00IM
JOOBIBAOLINX CKBa)KHH, YTO 3HAUUTENILHO YCIIOXKHSET, BCIEACTBHE BBICOKOTIO I'a30BOro (hakTopa, X 3KC-
TUTyaTaIuio.

CyTb 6apbepHOTro 3aBOJAHEHUS] COCTOUT B TOM, UTO HarHeTaTeIbHbIE CKBaKMHBI PACIIOIaraloT B 30HE ra-
30HE()TIHOTO KOHTAKTA.

3akauky BOZbI U OTOOPHI I'a3a U HE(YTH PeryIupyroT TaKUM 00pa30M, 4TOOBI UCKIIIOUUTh B3aUMHBIE Tie-
peToKu He(TH B ra30BYIO YaCTh 3AJICXKH, a Ta3a - B HEPTSIHYIO YacTh.

OuaroBoe 3aBOJHEHUE - 3TO JIOTIOJIHEHHE K YK€ OCYIIECTBICHHOM CUCTeMe 3aKOHTYPHOT'O 3aBOAHEHUS
VI BHYTPUKOHTYPHOTO.

[Tpu 3TOM rpynmbl HarHETAaTENbHBIX CKBAYKUH Pa3MEIalOTCs Ha yYacTKax MiIacTa, OTCTAIOUIUX 0 HH-
TEHCUBHOCTH UCTIOJIb30BaHUS 3aacoB He(TH.

DU3MKO-XUMHUYECKUE METOIbI

Hcnonp3oBanue (pU3NKO-XUMHUYECKUX METOJIOB MOBBIIICHUS HE()TEOTAauH IIACTOB - OJTHO U3 HanboJee
NEepCIEKTUBHBIX HANpaBJIEHUH B Mpoleccax pa3paboTKU HEPTIHBIX MECTOPOKICHUH.

Hay4HbIME OpraHu3alusiMi OTPaciiv pa3paboTaHo, UCTIBITAHO U cAaHOo Oonee 60 TEXHOJIOTHIA C HCIIOIb-
30BaHMEM (PU3UKO-XUMHUYECKOTO BO3AECHCTBHSL.

OpxHUM U3 METOJIOB BO3JICHCTBUS Ha MPOAYKTUBHBIE TIACTHI, 0COOCHHO HU3KOIPOHHIIAEMbIE, SIBIISCTCS
ruapaBInyeckuii pa3poiB miacta (I'PIT).

OH oka3bIBaeT BO3JICHCTBUE HE TOJIBKO Ha MPU3a00MHYIO 30HY IJIaCTa, HO U CIOCOOCTBYET MOBBIIICHUIO
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HePTEOTIAUH.

[Tpu I'PII co3naetcs cuctema riry0OKONPOHUKAIONIUX TPEIIUH, B pe3yIbTaTe Yero 3HAUUTEIbHO YBeIH-
YUBaeTCs JpeHUpPYEMasi CKBa)KMHOM 30HA U MOBBILIAETCS TPOU3BOIUTEIBHOCTh CKBAXKHH.
[TponomxurensHOCTh 3 dekra or ['PII nocturaer 3-5 net, koaddunueHT ycnemuocTu - 85%.

Benymiee mecto B pU3MKO-XUMHUUECKUX METOaX BO3IEHCTBHA Ha IUIACT 3aHUMAET MOJIMMEPHOE 3aBO/I-
HEHHE.

[TosrydyeHne KOMIO3ULIMN MTOJIMMEPOB B COUETAaHUU C PA3IMYHBIMU PEareHTaMu CYIECTBEHHO PACIIUpS-€T
JUarna3oH MPUMEHEHUS MTOJIUMEPOB.

OcHOBHOE Ha3HauEHHE MOJUMEPOB B MIPOIECCcaX YBEINYCHUSI HEPTEOTJau TUIACTOB - BEIpABHUBAHHE
HEOJTHOPOJIHOCTH MPOTYKTUBHBIX TUIACTOB U MOBBIIIEHUE OXBaTa MPU 3aBOJHECHUU.

Cy1iecTBYIOT ClIEIyIOIINE TEXHOJIOIMH C UCIIOIB30BAaHUEM TIOJIUMEPOB:

MOJIMMEPHOE 3aBO/IHEHNUE (3aKayKa OTOPOYKH) Ha HEOTHOPOIHBIX MO MPOHUIIAEMOCTH 00BEKTAX C BbI-
COKOBSI3KOH HE(THIO, HAXOAIIMXCS B HAYAIBHOM CTaauu pa3paboTKH;

KOMIUIEKCHOE BO3/ICIICTBHE Ha MPOAYKTUBHBIE TIACTHI MTOJIMMEPHBIMU TeJIe00pa3yOIIMMU CUCTEMAMHU B
coyeTaHuM ¢ MHTeHcUupuuupyoummu pearearamu (ITABBI, men04n, KucioTa) MpUMEHSETCs Ha 031
Hell cragun pa3paboTKy;

BO3/ICHCTBHE HA IUIACT BA3Koynpyrumu coctaBamul (BYC) nist BeipaBHUBaHUS POGUIIS TPU EMUCTOCTH
1 UHTEeHCU(DUKAITUN JOObIYH HEPTH;

LUKJINYECKOE OJMMEPHOE 3aBOTHEHUE C HCIIOJIb30BAaHUEM PACcCTBOpA CIIMTOTO MOJIMAKpUIaMH/IA, CO-Iep-
Jkanrero Henonorennoe 11AB;

LUKJIMYECKOE BO3JEMCTBYE HAa IPOAYKTUBHBIN IUIACT JIOJIMMEPCOAEPKAIIUMHU TOBEPXHOCTHO-AKTUBHBIMU
CUCTEMaMH;

IEJIOYHO-TIOIMMEPHOE 3aBOTHEHHUE;

MOJIMMEPHOE BO3ACUCTBUE MPH 3aKAUKE B TIIACT YTJIEKUCIOTHI.

Oco6enno ¢ dextuBer meron BYC nist nminactoB, XapaKTepu3yIOMUXCS PE3KOH HEOJHOPOTHOCTHIO U
c1a0oi TUAPOIUHAMUYECKOM CBSI3BIO.

JlaHHBIN METOJ| BBIpaBHUBAET POHUIIAEMOCTbh U TEM CaMbIM MTO3BOJIET MOBBICUTH OXBAT IJIACTa MOJIH-
MEpPHBIM BO3JCHCTBUEM U CHU3UTH TEMITbl OOBOJHEHUS JOOBIBaeMON HEPTH.

K MoaudumupoBaHHBIM TEXHOIOTHSM OTHOCUTCS BO3JIEHCTBHE Ha 0OBOIHEHHBIE MPOYKTUBHBIC TUIACTHI
nosmmMep-aucnepcHon cuctemort (ITJIC) Ha ocHoBe [TAA cycrieH3uit TvH.

WX mprMeHeHre 3aKITI09aeTCsi BO BHYTPUILUIACTOBOM PETYIMPYEMOM 00pa30BaHUU AUCIIEPCHBIX BSI3KO-
YOPYTUX CHCTEM MEXIy XUMUYECKUMU peareHTaMu U BOJIOHE(PTEHACHIIIIEHHON MOPOI0id. TO MO3BOISA-ET
YBENMYUTH He(pTeOTaauy Ha TO3JHEH CTa UM pa3padOTKU, KOT/Ia TPAAUIIMOHHBIE METOABI Malod(-(eK-
TUBHBI.

OpnuauM 13 3(p(PeKTUBHBIX METOIOB (PU3UKO-XUMHUYECKOTO BO3JCHCTBHUS Ha IUIACT SBJISACTCS MIEIOYHOE 3a-
BOJIHECHUE.

MeTo1 OCHOBaH Ha CHUKEHHMH ITOBEPXHOCTHOTO HATSKEHUS HA TpaHMIle HE(PTU C paCTBOPOM ILIETOYH.
[Tpu 5TOM 00pazyroTcsi CTOHKHE BOAOHE(DTAHBIE SMYJIbCUU C BBICOKOU BSI3KOCTBIO, CHOCOOHBIE BHIPaB-
HUBATh MOJIBUKHOCTD BBITECHSEMOTO M BBITECHSIONIETO areHToB. lllenounoe 3aBogHeHmne 3¢ (HheKTHBHO
JUTst He(DTH BBICOKOM BSI3KOCTU U HEOJHOPOHBIX TJIACTOB.

Jst 1OOTMBIBAa OCTATOYHOM HE()TH MPUMEHSETCS] METO/]] 3aKAUYKH OOJIBIICOOHEMHBIX OTOPOYEK IMTOBEPX-
HOCTHO-akTHBHBIMU BeniectBamu (ITAB).

Ha 3aBeparonux cragusx pazpaOoTKu O0NbIIOe 3HAUEHUE UMEET OTPaHUUEHUE IIPUTOKOB IJIACTOBOM U
3aKauMBaeMOU BOJIBI.

J1st 3TOM 1IenM MPUMEHSIFOTCS pa3InYHbIE METOABI PEMOHTHO-U30JIAIIMOHHBIX padoT, B pe3yibTaTe Ko-
TOPBIX HE TOJBKO YMEHbIAeTCss 00BOAHEHHOCTH MPOIYKIIMHU, HO U MOBBIIIAETCS OXBAT IJIacTa MpoIiec-
COM BBIpaOOTKH 3aI1acoB.

Haubonee yacto npuMeHseTcsl 30411 [IEMEHTOM OOBOJTHEHHBIX MPOIUIACTKOB WM JIMKBUAALINS 3aKO-
JIOHHOM LUPKYJISALUY.

B Tom cnyuae, korga mpoUCXOUT MPOPHIB BOJIBI 110 OTAEIBEHBIM BHICOKOTIPOHHUIIAEMBIM MPOTLIACTKAM,
MPAKTUYECKU HE OTJEIECHHBIMU INIMHUCTBIMU NTEPEMBIYKAMU OT HEOOBOAHEHHBIX HHTEPBAJIOB, UCIIOJIb-3Y -
€TCsl METOJ CETICKTUBHOM (M30MpaTeabHOM) U30ISAIINH.

Bapuantamu 3T0r0 MeTosia ABISAIOTCSA: IPUMEHEHNE KPEMHUNOPTaHNYECKUX coelMHeHnH (mpoaykr 119-
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204, Axop), 3akayka cuuKata HaTpust (’KHIKOE CTEKJIO), BOJIOKHUCTO- ¥ TIOJIMMEPHATIOJIHEHHBIX JIUC-
nepcHbIx cucteM (BJIC u [THJIC).

Ha coBpeMeHHOM 3Tare 3a/1a4y MOBBINICHUS HEPTCOTAAYHN TUIACTOB KOJIOTUICCKH YUCTHIMU TEXHOJIOTH-
SIMU MOKET PEIIUTh METOJ MUKPOOHOIOTHUECKOTO BO3ICHCTBHSI Ha IIacT.

B oTnnune oT XMMHUYECKUX peareHTOB, TePSIOIIUX aKTUBHOCTD B pe3yJibTaTe pa30aBIeHUs UX MJIACTO-
BBIMH BOJIJaMH, MUKPOOPT'aHU3MbI CIOCOOHBI K CAMOPAa3BUTHIO, T.€. PA3MHOKEHUIO U YCUJICHUIO OUO-XU-
MUYECKOW aKTUBHOCTH B 3aBUCUMOCTH OT (DH3UKO-XUMHUYCCKHUX YCIOBUH CPEJIBI.

OaHUMH U3 IPUOPUTETHBIX METOIOB MOBBIIIIEHUS He(DTEOTIauM IIACTOB, HAauboJee MOATOTOBICHHBIMU
TEXHOJIOTMUECKHU U TEXHUYECKH, SIBJISIIOTCS TEIJIOBBIE, KOTIa B IPOYKTUBHBIN TJIACT BBOJUTCS TEIUIO.
[Tpu 5TOM BSI3KOCTh HETH CHUXKAETCA, a HepTeoTAaua yBEININBACTCS.

Cpenu TeIrI0OBBIX METOIOB BO3ACHCTBHS HAa HE(TSHBIC TIACTHI BRIJICISIOT JIBA HATIPABIICHUSI:

- 3aKayYKa B IJIACTHI MTapa U HArpeToi BOJBI;

-BHYTPUILJIACTOBOE TOPECHHE.

TenoBsie METOIBI 11€7IECO00PA3HO MPUMEHSTH B TIACTaX ¢ BA3KOCThIO HepTu 6omnee 50 mlla-c.

3. Coco0ObI AKCTUTyaTaIlliy CKBaYKHH

Crioco0bI 3KcIuTyaTanust HeQTAHBIX CKBAKUH MOTYT OBITH Pa3MTUYHBIMU. BBIOOP TOTO MM HHOTO CIOCO-
0a 3aBUCUT OT MHAWBHUIYAJIbHBIX OCOOCHHOCTEH MPOIYKTUBHBIX IJIACTOB, U3 KOTOPHIX JTOOBIBACTCS ChI-
pBE, a TaKXke OT CBOMCTB CaMOro JJOOBIBAEMOI0 MPOAYKTA.

Kpowme sToro, skcruryaTtarus HeTSHBIX ¥ Ta30BbIX CKBRXKHH 3aBHCHT OT CTETICHH WX OOBOJIHCHHOCTH,
MoKa3aTeNiell BHYTPUILIACTOBOTO JIaBJICHUS U psifa Ipyrux (akropos. JloObIBaoIINe, HATHETATEIBHBIC U
MIPOYrE BUJIbI CKBAKUH Ha3bIBAIOTCSA 00bEKTaMU He(DTeT0OBIYN. DKCIUTyaTaIusl 00beKTOB HEPTEA00BIUH
MPEJICTABISIET COO0H KOMILIEKC paboT, B KOTOPOM HCIIONIB3YETCs Pa3InyHOe 000pyI0BaHNUE.

B 3aBHCHMOCTH OT BEIMUMHBI TUTACTOBOTO JIaBJICHHUsI, CBOMCTB He(PTH, COZICp)KaHUS B HEH BOJIBI, Ta3a Me-
XaHUYECKHUX MTPUMECE

KOJUIEKTPCKUX CBOMCTB ILIACTa | T.J. CIIOCOOBI AKCILTyaTalliy HE(QTSIHBIX CKBOKUH MOAPA3ACIIIOTCS Ha!
doHTaHHEBIH

["aznudTHBII

Hacocasbrit

@DoHTaHHBIN CITOCO0 AKCIUTyaTaIlMi CKBXKHH - CIIOCc00 3KCIUTyaTaluu, Py KOTOPOM HEDTh U3 CKBAKH-
HBI IOCTYNAeT HA HEBHYIO

MMOBEPXHOCTH MOJHUMAETCSI CAMOM3IIMBOM 3a CUET DHEPTUH IIIacTa. ITOT CIOCo0 SBISIETCS Haubosee
HSKOHOMUYHBIM, TaK KaK HEe TpeOyeT JOMOTHUTEIBHBIX 3aTpaT YHEPTUU Ha TOIBEM KHUIKOCTH Ha MO-BEpPX-
HOCTh. Kpome Toro mpu 3ToM criocobe He TpeOyeTcs 3aKyIKa JOpOroCTOSsIIEro 000py10BaHus, Tpe-0yto-
HIET0 K TOMY K€ PETYJISIPHOTO OOCITYKUBAHHUS.

["a3nudTHBIN cOCcO0 3KCITyaTalui CKBAXKUH -1 a3mudTHAS SKCIITyaTamys SBISETCS MPOI0JDKCHUEM

(b oHTaHHOM KCIUTyaTalliy, KOT/ia MJIACTOBAst SHEPTHSI YMEHbIIIAETCS HACTOIBKO, UTO TIOIBEM KHUIKOCTH
Ha MTOBEPXHOCTH €10 HE 00CCIICUMBACTCS M BOSHUKAET HEOOXOIMMOCTh B JIONOJHUTEILHOM 3Hepruu. B ka-
YEeCTBE JOMOTHUTEIILHONW SHEPTUU UCTIONB3YETCS Ta3 BHICOKOTO JAaBICHHUS.

[TpenmyriecTBa ra3muTHON SKCIUTyaTaIlUN:

Bce 000pyI0BaHUE PACITIONIaraeTCs Ha IOBEPXHOCTH, YTO YIPOINAST €r0 PEMOHT U 00CTYKUBAHUE;
MPOCTOTA KOHCTPYKITUH 000pYyI0BaHNS;

BO3MOXHOCTH 0TOOpa 00sbIMx 00beMoB KHUAKOCTH (10 1800 T/CyT) HE3aBUCHMO OT TITyOHHBI CKBayKUHBI
U JUaMeTpa dKCIUTyaTallMOHHOW KOJIOHHBI,

MIPOCTOE PETyIMPOBaHUE JeOUTa HEPTH CKBAXHMHBI (YBEIMUNBAs WM YMEHBIIIAS 1M0/1auy ra3a B CKBaXKH-
HY);

BO3MO>KHOCTh IKCILTyaTallMK MECKOMPOSBIISIIONINX U OOBOTHEHHBIX CKBAKHH;

MPOCTOTA UCCIICIOBAHUS CKBAYKHH.

HenocraTtku ra3nudtHOM 3KCITyaTanuu:

HeoOxoauMocTh yacToit 3aMeHbl HKT, 0ocoOeHHO B 0OBOJIHEHHBIX CKBOKWHAX U B TIECKOIPOSIBIISIONTNX
CKBa)XUHAX;

Hu3kui KI1JI mogpeMHuKa U BCe CHCTEMBI KOMITPECCOP-CKBaXMHA (TIPH HU3KUX JUHAMUYCCKUX YPOB-
Hsx KIIJ] mogbemMHnka 4acto He mpeBbImaeTt 5%);
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OoJbIIast CTOMMOCTB 3aTpaT Ha CTPOUTELCTBO KOMIIPECCOPHBIX CTAHIIHH, Ta30pacipeeIuTeIbHBIX 0y-
JIOK ¥ CETH Ta30IMPOBOJIOB B Hayasie 00yCTpOIicTBa MECTOPOKICHU;

OOJIBIIION PaCXO/l AIEKTPOIHEPTUH HA TOOBIYY | T HEPTH MpU IKCIUTyaTAIIUU MaI0I€OUTHBIX CKBAXUH C
HU3KHUMH TUHAMUYECKHUMH YPOBHSIMHU.

HacocHple crioco0b! 3KCIITyaTaluy CKBaXHH

CyI1ecTBYIOT CIEIYIOIINE BUIbI HACOCHOM IKCIUTyaTallud CKBa)KHUH:

YCTaHOBKOM MITaHI0BOro riryonHHoro Hacoca (Y LLIT'H);

YCTaHOBKOM 3JeKTporeHTpobexHoro Hacoca (YIOLH);

YCTaHOBKOM IITAaHTOBOT0O (JIMOO0 3yeKTpornorpyxxHoro) BuHToBoro Hacoca (YIIIBH, YOBH);
yCTaHOBKOH anekTpoauadparmenHoro Hacoca (YOIH) u ap.

Tecr.
[Tepedyenn BOonpocoB (3a1a4, 3a1aHUI, TeM, KOMIUIEKTa TECTOBBIX 3aaHUi):

Homep:##389.6.1.1.6.1.0(1)

3amanne: YTo moHUMaeTCs MO CUCTEMOM pa3pabOTKU HE(DTIHBIX M Ta30BBIX MECTOPOKICHHI:

OTBETHL:

1) pa3MeIIeHne Ha MPOYKTHBHOM TUIOIIAM HEOOXOIUMOTO YKCIIa TOOBIBAIOIINX, HATHETATEIIbHBIX,
MbE30METPUUYECKUX, HAOIIOIATENbHBIX CKBAYKMH, TTOPSAJIOK BBOJIa UX B IKCILIYaTalMIO U TIOJIJIEP KaHKE
OTIPEICTICHHBIX, JOIMYCTUMBIX TEXHOJIOTHUYECCKUX PEKUMOB IKCILTyaTaIl[MH CKBOKHH

2) HAY4YHO-00OCHOBAaHHOE YIIpaBJICHHE MPOIIECCaMU JIBUKECHHUS B TIACTE U K CKBaKWHAM He(TH, ra3a
¥ BOJIBI C IIEJIBIO UX JTOOBIYH

3) MOUCK HE(TETa30BbIX 3aJIeKeH U JanbHeiiee OypeHus ¢ IeIbio TOOBIYHM IEHHBIX KOMIIOHEHTOB
4) MIOTbEM JKHJIKOCTH Ha THEBHYIO ITOBEPXHOCTD MPH MOAEPKaHUH 3aJaHHOTO YCTHEBOTO JaBIICHHUS
5) HET BEpHOTO BapuaHTa OTBETa

Homep:##389.6.1.1.8.1.0(1)
3amanwue: [Ipu ynpyro-BoIoHaIOPHOM PEKUME pa3pabOTKA OCHOBHBIM HCTOYHUKOM SHEPTHUH SBIISICTCS:
OTBETHI:

1) YIPYTOCTh MOPO/I-KOJIJIEKTOPOB M HACBIIIAIOLIEH UX KUIKOCTH, a TAKXKe HAIlop KPaeBbIX BOJ
2) HaIop rasa razoBOi IIanKu

3) TOJILKO HAIop KPaeBbIX BOJ

4) CHJIBI TSDKECTH HEPTH

5) CHJIBI TSDKECTH IIJIACTOBBIX BOJI, @ TAKXKE BBIIIEIEKAIUX [TOPOJI-KOJUIEKTOPOB

Homep:##389.6.1.1.9.1.0(1)
3ananue: PazpaboTka MECTOPOXKAEHUN 3TO KOMILIEKC MEPOIPUATUI B KOTOPBIN BXOJUT:
OTBeTHI:

1) BBIOOD MOPsIJIKA U TEMIIA BBOJIA CKBAYKUH B AKCIUTyaTaLUIO
2) cenaparus He)TH 1 ra3a

3) BBIOOP 000PY10BaHMSI CKBAKMHBI

4) HarpeB HETSIHON IMYJIbCUH

5) pacyeT OypHIbHON KOJIOHHBI

Homep:##389.6.1.1.10.1.0(1)
3amanne: YCTaHOBHUTE MEPBOOYECPETHON MapaMeTp ISl ONPEACICHUS BPEMEHH pa3paOOTKH 3aJICHKH:
OTBETHI:

1) BBIJICIICHHE 3TAINOB Pa3padOTKH

2) olpesieJIeHNE CBOWCTB IL1acTa

3) OTIpeJIeIEHUEe CYMMapHOTO JIe0NTa CKBaXKHH

4) orpejieNiecHue 0OBOTHEHHOCTH TTPOTYKITHH;

5) BBIJICTICHUE TTOJIOKEHUS PACUETHBIX KOHTYPOB He(pTEeHOCHOCTH
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Homep:##389.6.1.1.11.1.0(1)
3amanwue: [Ipu pa3paboTke MECTOPOKACHHS TIPOBOIAT CIICIYIONINE BUIBI MCCIICIOBAHNMN:
OTBETHI:

1) reopuznIecKue
2) MaTeMaTUYECKHE
3) dbuznveckue

4) panuoHaJIbHbIE
5) XUMUYCCKUC

Homep:##389.6.1.1.13.1.0(1)
3anmanue: UTo XxapakTepu3yeT mapameTp CETKU CKBaXKUHBI:

OTBeTHI:

1) I0MIA/1b He(hTEHOCHOCTH, MIPUXO/ISIIEHCS Ha CKBAKHHY
2) JTUHAMHKY KalHUTaJIbHBIX PEMOHTOB Ha CKBaXKUHE

3) uHTep(EPEHITNIO CKBAKUH

4) pacroJioeHue OKalield HarHeTaTeIbHOW CKBaKUHBI

5) W3BJIEKaeMbIe 3arackl HeTH, TPUXOASIINECS HA CKBRXKUHY

Homep:##389.6.1.1.20.1.0(1)
3ananue: Pacuer moka3zatenei pa3paboTKi HEPTSIHOMN 3aJI€KU TP BO3/ICHCTBUU HAa Hee IyTeM 3aBOJHE-
HUS IPOBOJIAT:

OTBeTHI:

1) METOOM SKBHUBAJICHTHBIX (PMIIBTPAIIMOHHBIX COMPOTUBIICHUH;
2) METOJI0M MaTepHaIbHOTO OamaHca

3) METOJIOM TOCJIEI0BATENbHON CMEHBI CTAllMOHAPHBIX COCTOSTHUM
4) Ha OCHOBE MpaBUiia KOHTYPOB

5) Ha OCHOBE TPUHIIMIIA a/IIePTUBHOCTH

Homep:##389.6.1.1.22.1.0(1)
3amanne: Metoanl BO3AEHCTBYS HA IIJIACT:

OTBeTHI:

1) MOJIMMEPHOE 3aBOIHEHUE
2) cenaparusi Bobl

3) OTJIEJICHUE Ta3a

4) OCYILICHUE

5) cenaparus

Homep:##389.6.1.1.26.1.0(1)
3amanue: J{ns pacueTa napaMeTpoB QHIBTPAIMH r'a3a B ra30BOH 3aJI€)KH UCTIONB3YIOT CIIEAYIOMIee 0Ty -

IIEHUE:

OTBeTHI:

1) IUIACT JIENAT Ha JIBE 30HBI: BO3MYIIEHHYIO M HEBO3MYIICHHYIO
2) M3BECTHO HarpasiieHHe (PUIbTPAIIMOHHBIX TIOTOKOB

3) HE MPOSBIISAIOTCS CUIIBI BI3KOCTHOTO TPEHUS

4) U3BJIEKAETCS MAaKCUMaJIbHBIA 00BEM Ta3za

5) (GuIbTpaLus CUUTAETCS YCTAaHOBUBIIEHCS

JlaGopatopHas padora.

ITepeuens BonpocoB (3a7ay, 3aJjaHuii, TEM, KOMIJIEKTA TECTOBBIX 3aJJaHUIl):

JlaboparopHoe 3aHsATHE
UccnenoBanue paboThl OTACIBHBIX 3JIEMEHTOB YCTAHOBKM CKBAXXKMHHOTO IITAHTOBOTO HAacOca
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Lenb paGoThI: 3aKperyieHHe MOTYYESHHBIX Ha JIGKIUAX 3HAHUH 110 YCTPOUCTBY U paboTe 000py 0BaHHS
JUIst TOOBIYM He()TH CKBaXMHHBIM HACOCOM; MPHOOPETEHNE HaBBIKOB pabOTHI ¢ 000pYJOBaHHEM H OIIpe-
JieJIeHne peskuMa paboTbl 000pyJOBaHUS, pacyeT OCHOBHBIX ITapaMeTpOB paboThI Hacoca.
Hcnonp3yemble 000py10BaHHE ¥ MAaTEPHAIIBI:

JlaGopaTopHasi yCTaHOBKa « Y CTAHOBKA CKBa)KMHHOT'O IITAHTOBOT'O HACOCA»

TpeOoBanus MO0 TEXHUKE OE30MTACHOCTH

L. K pabore Ha ycTaHOBKE CTYJCHTHI JIOMYCKAIOTCS MOCTE CIEHAIbHOTO HHCTPYKTaXKa TI0 TIpaBUiIaM
TEXHHYECKOH, HIEKTPUUECKON 1 MOKAPHOH OE30IMaCHOCTH.

2. [Tocne mpoBeaeHNsI HHCTPYKTaXa JOJKHA OBITH CllesIaHa CIeUaIbHas 3alHUCh B Ja00PaTOPHOM
KypHaJIe, BHECEHBI (haMIIIMHU TIPUCYTCTBYIOINX Ha MHCTPYKTAXE U UX POCIIHCH

3. BoinonHATe Kakue 1100 onepanuy npu padoTaroiieM 000py10BaHUH HE JOITYCTUMO.

4. Bce nBukymecss yacTu MeXaHU3Ma JOJDKHBI OBITh OTPaKICHBI.

5. BxitoueHne yCTaHOBKH MPOU3BOANTCS JTa0OPaHTaM I 3aBEAYIOIIUM Ja0opaTopueil.

3ananue: [lepen mpoBeaeHnEM 1a00PaTOPHON paObOTHI IOBTOPUTH YCTPOHUCTBO U MIPUHIIUT JICHCTBHSI
CKBOKWHHBIX MITAHTOBBIX HACOCOB U UX MPHUBOJIOB 10 MaTepUAITY JICKIUI; H3yYUTh JIA0OPATOPHYIO yCTa-
HOBKY, O3HaKOMHUBIIIUCH C YCTPOHCTBOM M Ha3HAYEHUEM KaXKIOTO y371a, IPHU ATOM HCIOIh30BaTh OIHCa-
HUE, IPUBEACHHOE B pa3Jieiic 2; U3y4YUTh KOHCTPYKITHIO 10 0€30MaCHOMY 3aIyCKy U OKCIUTyaTalluH yCTa-
HOBKH; ITPOBECTH U3MEPEHUE JICMEHTOB KOHCTPYKIIUHU, YUCIICHHBIE 3HAUCHHS KOTOPBIX MOTPEOYIOTCS
JUTSL pacueToB. BBIMOIHUTE TpeOOBaHMSI K pe3yIbTaTaM OIBITOB, OPOPMHUTH OTYET, PEIIUTH 3a1a4y. Pe-
3yJIbTaThl BCEX MCCIICIOBAHUH MpeICTaBUTh B Tabiuie. OTBETUTh HAa KOHTPOJIbHBIC BOMPOCHL. COCTaBUTh
OTYET COTJIACHO TPEeOOBAHUM.

BbIBOIBI: (aHATM3 M MHTEPIIPETAIINS PE3YJIbTATOB, MOJYYEHHBIX ITPH BBITIOJTHEHUH J1a00paTOPHOI paboThI
B BHJIC KPATKKX, HO MIPUHIIUITNATHHO HEOOXOJUMBIX JIOKA3aTeIhCTB, 000CHOBAHHIMA, Pa3bsICHCHHIA, COTIa-
COBaHHBIX C IENISIMU M TEMOH JIaOOpaTOPHOH paboThI);

KoHTposIbHBIE BOIIPOCHI

[TpuHIMT NEHCTBUS MITAHTOBOTO CKBAYKMHHOTO HAcOCa.

OTiinymre BCTAaBHOTO MITAHIOBOTO CKBAXKUHHOTO HACOCA OT HEBCTABHOTO.

Kak Bnusier ra3 Ha IPOM3BOUTEIBHOCTD HACOCA.

Uto nmoHUMaeTCs Mo 1IeOUTOM CKBaKUHBI.

Yro moHUMAETCS MOJT CUCTEMON Pa3pabOTKH.

Kak knmaccuumupyroTest cucteMsl pa3padOTKH 10 TeOMETpUYecKor Gopme.

HonHoe OIMCaHKE PUBEICHO B YY€OHO-METOINIECKOM TTOCOOHH:

http://bibl.rusoil.net/base _docs/UGNTU/Oktyabrski/Nafikoval6583.pdf

SNV AW

26



13296515

AHHOTaIUA K padoyeil mporpaMmme QU CHHUILIHHBI

(430)OcHoBbI pa3padOTKH HE(PTAHBIX U I'A30BbIX MECTOPOKICHHU I

Hampasnenue nmoarotoBku (cnernuanbHocTh): 09.03.01 MHDOpmMaTHKa M BRIYUCIUTEIbHAS TEXHUKA

HanpasneHnHocTh: npoduib«TeXHOIOTUM UCKYCCTBEHHOIO UHTEIIEKTa B HE(DTEra30BOM OTPACIIID)

YpoBeHs BhICIIET0 00pa3oBaHus: OaKagaBpuaT

®opma 00yueHus: ouHasl;

Kadenpa, obecnieunBaromias mpemnoiaBanie TUCIUILTAHBL: Pa3paboTka v dkcruTyaTarnus HeTIHBIX U ra-
3oHe(TAHBIX MecTopoxkaeHuit (PHI'M);

Komnerenuun, gpopmupyembie B pe3yJibTaTe 0CBOCHHUS TMCUUILINHBI

[IK-1u-22 T". Cioco6eH knaccuuupoBaTh U HISHTU(OUITUPOBATH 33]a49l NCKYCCTBEHHOTO MHTEIIIEK-
Ta, BEIOWPATh a/IEKBATHBIE METO/IbI U MHCTPYMEHTAJIbHBIE CPE/ICTBA PEILIEHHS 3a/1a4 UCKYCCTBEHHOTO
UHTEJUIEKTA:

-IIK 1.1 Knaccudpuuupyet 1 uaeHTUPUIMPYET 3a1a4 CUCTEM UCKYCCTBEHHOTO MHTEIIJIEKTA B 3aBU-
CHUMOCTH OT 0COOCHHOCTEH MpoOIIEMHON U MPeIMETHOI obnacTeit

[MK-3u-22T". CriocoOeH oCyIIecTBIATh KOHIIENTYaJIbHOE MOJICTUPOBAHUE MPOOIEMHON 00J1aCTH U TIPO-
BOAUTH (hOpPMANTU3aIUIO MTPE/ICTABICHHS 3HAHUM B CHCTEMaX MCKYCCTBEHHOT'O MHTEIIEKTA!

-11K-3.2. BeiGupaet MeTobI IPEACTABICHUS 3HAHUM U MPOSKTUPYET 0a3y 3HAHUM CUCTEMBI UCKYC-
CTBEHHOT'O MHTEJIJIEKTa

Pe3yabTaTr 00y4yenus

Buame:

[1K-1u-22 I'.-1 3HaTh OCHOBHBIE CUCTEMBI B 001aCTH TOOBIYM HEDTH U Ta3a

[1K-3u-22T".-1 3HaTh OCHOBBI IPOSKTUPOBAHUS OOBEKTOB TOOBIYM HE()TH U ra3a
Yumems:

[IK-1u-22 I'.-1 YMeTh npoBOIUTH aHATN3 00BEKTOB B 001aCTH 100BIUM HE(DTH U ra3a

[1K-3u-22T".-1 YMeTh NpOeKTUPOBATh CUCTEMBI YIPABJICHUS 00BEKTOB 100bIUM HE()TH U ra3a
Brnaoemo:

[MK-1u-22 I'.-1 BageTs HaBbIKaMH MIPOBEICHUS aHAIN3a 00BEKTOB B 001aCTH JOOBIYU HEPTH U

rasza

[1K-3u-22T".-1 Brniagets HaBbIKAMU MPOESKTUPOBAHMSI CUCTEM YTIPABJICHUS OOBEKTOB TOOBIYH

He(TH U raza

KpaTkasi XapaKkTepucTHKAIMCIHIIJIHHBI
OCHOBHBIE CUCTEMBI pa3pabOTKH HE(DTIHBIX M Ta30BBIX MECTOPOKACHHH. CrOoCOOBI dKCIUTyaTa-
[IUU HEPTSHBIX U Ta30BBIX CKBA-)KUH;
TpynoémkocTsb (3.e. / 4achbl)
1 3.e. (36uac)
Bua npoMexyTo4HOM aTTecTAIIMU

PazpaboTunk(n):

Acanymnun P.P., accucrent kadenpsr PHI'M
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COI''TACOBAHO
3asenytouuii kapeapoit BTUK




