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1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCIUTITMHBI, IPEIICCTBYIOIINE H3YICHHUIO JaHHOW NUCIMIUIMHBI (MCXO U3 (POPMUPOBAHUS ITAIIOB 110
KOMIIETEHIIHUSIM): Nudopmannonusie TexXHOJIOruu; O3HaKOMUTEIbHAs npakTuka; OCHOBBI
reosorun; CUCTeMBbl UCKYCCTBEHHOTO MHTEIIeKkTa;, Du3nka; Xumust; Xumus HeTH 1 ra3a

JIMCUMIUTMHBL, A7 KOTOPBIX OCBOEHUE MAaHHOW JHCIMIUIMHBI HEOOXOAMMO KaK TPE/IIeCTBYIOICe
(ucxonss w3  QopMupoBaHHS OITAmoOB 1O KOMIIETEHIMsIM): be3omacHocTh  mpodeccruoHanbHON
nesrenbHOCTH; [ MIpaBnuka W HedTerazoBas TIUAPOMEXaHWKA;METOHONOTUS TPOEKTUPOBAHHS B
HedrerazoBoii orpaciu;HaydHo-ucciaenoBarenbckas paboTa;OCHOBBI OSKOHOMUKH W yIPaBIEHUS
npousBojicTBOM; [ IpuknanHas sxonorus;lIpukinaanpie TporpaMMHBIE  KOMILIGKCHI; TeopeTrueckass W
npukianHas Mmexanuka; Ternnorexnuka; TexHonornueckas (MpOEKTHO-TEXHOIOTHUECKast) MPaKTHKa

bnok: brnok 1. Jlucrumiuas! (MOIyH);

OOs3arenbHass WM YacTh, (opMUpyeMas y4acTHUKaMHU OOpa30BaTENIbHBIX OTHOIICHHWH (B TOM YHCIE
3JIEKTUBHBIE AUCHUIUINHBI): O0s3aTeNIbHAs YacTh;

®opma 00yUeHUs: 320UHAS

TpynoeMKOCTh AUCIUTUINHBI
Cemectp, Yack Bun
B KOTOPOM .
P MIPOMEXYTOUYHOMN
NPCHOAACTCA | 3ayeTHbIC €IMHUIIBI B ToM umciie ATTeCTALHH
JTUCIUIINHA O61was
koHTakTHas | CPO
4 1 36 2 34
NTOI'O: 1 36 2 34

2. KomnereHuuu ody4yawinerocs, popmupyembie B pe3yabTaTe 0CBOCHUS] JUCHHUILINHBI

No Mudp/
- dopMupyembie KOMIETEHIIUN HHIIEKC
) KOMIIETEHIINU

CriocobeH pemrats IpOU3BOJCTBEHHBIE U (MJIM) UCCIE0BATENbCKHUE 3aauH IPO-
1 | deccrnonanbHOM AEATETHPHOCTH C YIE€TOM OCHOBHBIX TPEOOBAaHMM M MOTPEOHOCTEH OIIK-1-3
He(TerazoBoi OTpaciu

CriocoOeH oleHNBATh Pe3y/IbTaThl HAYYHO-TEXHHUYECKHX Pa3pab0TOK, HAYIHBIX
UCCJICIOBAaHU U 000CHOBBIBATH COOCTBEHHBIN BBIOOD, CUCTEMATU3UPYS B 0000-

2 OIIK-7-3
ast JOCTHIKEHHUS B 001acTH (PU3NUECKHUX MPOIIECCOB TOPHOTO U HEPTETa30BOTO
IIPOU3BOJICTBA
B pesynbrare 0CBOCHUS AUCIUILTUHBI O0YYAIOLIHICS JOKEH:
[Tudp Nuaukatopel AOCTHEHHS KOMIIE- [udp
TEHLUHN pesynbTara | Pe3ynbTar 00yueHHs
KOMIIETEHIIH
oOyJeHus
OIIK-1.3 Pemaer KOHKpETHbIE TIPO- 3HaTh:
U3BOJICTBEHHBIE U HCCIIEIOBATEIb- UCTOYHUKU TILJIACTOBOM
ckue 3a1auu Ha ocHoBe noHumanus | 3(OIIK-1) | sHeprum u©  peKUMBI
OIIK-1 ¢u3nyecKoil CymHOCTH M OCOOEH- pa3pabOTK  HEPTIHBIX
HOCTE€d OCHOBHBIX TEXHOJIOTHYE- MECTOPOXKACHUN
CKUX  TIpOLECcCOB HedTerazoBoii YMers:
IPOMBIIUIEHHOCTH,  (yHKIMoHana | Y(OIIK-1) | npuMeHSTh Ha IPaKTHKE
OCHOBHBIX TEXHOJOTUYECKUX OO0b- DKCIIEPUMEHTATILHBIC

2
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Mudp
KOMIIETEHIIA

Nuaukatopel JOCTHXKEHUS KOMITE-
TEeHIIUU

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

CKTOB, C YUCTOM HOpMaTI/IBHOfI H0-
KyMCHTAalUM II0 HMX OKCILTyaTalluu

METOJUKHA 7Sl OICHKHU
s dexTuBHOCTH pabOTHI
DJIEMEHTOB CUCTEMBI
no6eun YB

B(OIIK-1)

Bnaners:
METOJIOJIOTHENH  OIICHKU
TEXHOJIOTHYECKHUX IMOKa-
3areneld  pabOTHI  diie-
MEHTOB pa3paboTku
HEe(TAHBIX M Ta30BBIX
MECTOPOXKACHUN

To

OIIK-7

OIIK-7.1

buznuecKux

[IposiBnsier mMOHMMaHUE
OCHOB U OCOOCHHO-
CTel OCHOBHBIX TEXHOJOTUYECKUX
MPOIIECCOB TOPHOTO U HEPTETa30BO-
MIPOU3BOJICTBA

3(OIIK-7)

3HaTh:

OCHOBHBIE AaCIIEKTHl U
OCOOEHHOCTH TPOEKTH-
pOBaHUS PALMOHAIBHOU
pa3pabOTKH MECTOPOXK-
JICHUH YTII€BOJOPOIOB

V(OIIK-7)

YMers:

TOJIKOBaTh MPOOJIEMHBIE
BOITPOCHI nporecca
HEe(PTEU3BICUCHUSI  TI0
(haKTH4YeCKUM  TOKa3a-
TEJSAMU Pa3pabOTKU Me-
CTOPOXKACHUS (3aJICKH ),

B(OIIK-7)

Bnaners:

OCHOBaMH pereHwsI
Hay4YHbIX MpoOiieM U
UHTEPIpETAINN WH-
dbopMaIuu 0 COCTOSTHUN
pa3paboTKu HEPTIHOTO
MECTOPOXKICHUS (3ae-
KH);

3. CTpyKTypa TUCUMILIIUHBI

3.1. Buabl yueOHoi1 paGoThl M TPYA0EMKOCTh (BCEro M Mo ceMecTpamM, B 4acax)

dopma o0yueHusi: 3204HaAA

Bcero
Bun yuebHo# paboThl 11 1o ces 314 (5(6(7(8[9]10| 11|12
MecTpam,
Y4achl
KonrtaktHas paboTa, BCEro B TOM 4HCIE: 2 2
JIeKuuu (BCero) 0
-B T.4. JIEKIINH on-line Kypc 0
npaktraeckue 3ausaTus (113) 0
-B T.4. IPAKTHYCCKUE 3aHATHUS on-line Kypc 0
nmabopatopusie padotsr (JIP) 2 2
-B T.4. JabopaTopHble paboTh! on-line Kypc 0




14016057

KOHTPOJHpYyeMasi CaMOCTOsITeIbHAsL paboTa (3ammra 0
KypPCOBOTO TIPOEKTa, KypCOBOH pabOTHI U Ip. padboT
(ipn HATMYIWN))

WHas KOHTaKTHas paboTa (cmaya 3a4deTa, IK3ame- 0

Ha,KOHCYJIHTAINH)

IpoeKTHas aesTenbHocTh (I1]]) 0

CamocrosrtensHas padota ooyuatomuxcst (CPO), Bcero 34 34
B TOM 4Hmcie: (yKa3aTh KOHKpeTHeIH Bug CPO)

BBITTOJTHEHHE ¥ MOJTOTOBKA K 3al[UTe KYypPCOBOTO IPO- 0

€KTa WJIN KypcOBOH paboThI

BBINIOJTHEHHE M MOJroToBKa K 3amure PI'P paborsl, 0

pedepaTa, TAaTEHTHBIX UCCICIOBAHUMN, aHATATHYCCKUX
HCCJIEIOBAHUN U T.II

H3yuYeHHUE yUueOHOro MaTepualia, BRIHECEHHOTO Ha ca- 18 18
MOCTOSTEIHHYIO IPOPAOOTKY

MTOJITOTOBKA K JTA00OPATOPHBIM H/FITH MPAKTHIECKIM 16 16
3aHATHAM

IoATOTOBKA K Caave 3a4cra, dK3aMCHa

WHBIE BU/IBI paboT o0yyaromierocs (IIpyu HaJIMIHHN)

ocBoeHue on-line Kypca

CcaMOCTOsITeNIbHAS MPOeKTHAS nesTeibHOCTh (CI1JT)

HUTOI'O 110 ANCHUITIIMHE 36 36

4. Conepskanue QM CHUNINHbBI

4.1. Tembl (pa3aenbl) IMCUMILUIMHBI M BUAbI 3aHATHIA (B Yacax)

dopma o0yueHusi: 3204HaAA

c TpynoemMKocTs, 4achl
5% 3 : ugp
@]
g5 Ha3Banue temsl (paznena) % pesynbrara ooyue-
z & o | JI|II3 | JP | CPO | Becero HUS
T
1 OcCHOBBI pa3pabOTKN MECTOPOXKICHUN HEDTH U 4 5 34 36 Y(OIIK-1)
raza Y (OIIK-7)
NTOI'O: 2 34 36
4.3. Ilepeyenn 1a00paTopHBIX padoT
TpynoemMkocTs,
4achl
Ne .
Howmep pasnena P Ha3Banue nabopaTopHoit pabOThI w| =
R < <
I lgs
5128 8
(<o) (<o}
1-OcHOoBHI pa3paboT- 1 |HccnenoBanue padoThl OTAEIbHBIX 3JIEMEHTOB YCTAHOBKHU CKBAKUHHOIO 2
KU MECTOPOXKICHHMIT LITAHTOBOTO Hacoca
He(TH U raza Llens paboThl: 3aKpeIICHUE TOMYYCHHBIX HA JEKIMSIX 3HAHH [0 yCTPONUCTBY

1 pabote 060pya0BaHUS U JOOBIYN HEPTH CKBAKMHHBIM HACOCOM; TIPHO0-
pEeTeHHEe HAaBBIKOB pabOTHI ¢ 000PYJOBAHHEM U OTIPEIeTICHUE PeXIMa PabOThI
000pyI0BaHUsI, pacueT OCHOBHbBIX [TAPAMETPOB pabOThI HACOCA.

3amanwue: [lepen npoBeneHueM 1a00paTOPHONA PabOTHI TOBTOPUTH YCTPOU-
CTBO W MPUHIUI ICHCTBHS CKBaXMHHBIX ITAHOBBIX HACOCOB U UX MPHBOOB
0 MaTepHally JICKIUH; H3yYUTh JJA0OPATOPHYIO YCTAHOBKY, 03HAKOMHBIITHCH
C YCTPOWMCTBOM U Ha3HAYCHUEM KaXKIOTO y3Jia, IPU 3TOM HCIIOIH30BATh OIH-
CaHwue, MPUBEICHHOE B pa3jeie 2; M3yYnTh KOHCTPYKIUIO 110 0€3011aCHOMY
3aIyCKy W 9KCIUTyaTallii YCTAHOBKH; IPOBECTH H3MEPEHHUE IIEMEHTOB KOH-

4
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CTPYKIIMH, YUCIICHHBIC 3HAYCHHSI KOTOPBIX OTPEOYIOTCS TS pacyeToB. Bol-
TIOJTHUTE TPEOOBaHMA K PE3yIbTaTaM OIBITOB, 0(OPMHUTE OTUET, PEIINTH 3a-
nady. Pe3ynmeTaThl Bcex MCCIIeJOBaHMM MpeacTaBuTh B Tabmume. OTBETUTH Ha
KOHTPOJBbHBIE BOIPOCHl. COCTaBUTH OTYET COTIACHO TPeOOBAHMI.

- HUTOro: 2

4.5. Buan1 CPO

TpynoeMKocCTb,
qachbl

Howmep pasnena Bux CPO s | s 8| 8

e

52 |58 8

o ™

1-OcHOBBI pa3pabOTKN MECTOPOXKIACHUH  |ITOATOTOBKA K JTJAOOPATOPHBIM W/WIIH MPAKTHICCKUM 3aHATHIM 16

He(TH M raza

1-OCcHOBHI pa3pabOTKN MECTOPOXKACHUH  |M3ydeHue yaeOHOro MaTepHualia, BRIHECEHHOTO Ha CaMOCTOS- 18
He(TH M raza TETHHYIO MPOPaAOOTKY

- NTOI'O: 34

TeMbl JIS1 CAMOCTOSITEJILHOM PA00THI 00y4AIONIUXCH

Pazoen 1. Ocrosvl paspabomku MecmopoicoeHull Hedpmu u 2asd

PerynupoBanue 6anmanca miacToBOM YHEPTUHU B 3aJIe)Kax. IKCIUTyaTaIlsl MECTOPOXKICHUHN yriIeBOI0PO-
70B. MeTo/1bl MHTEHCU(DUKAITUHU IPUTOKA

5. @opmbl TeKyIero KOHTPOJIsl yCIeBAeMOCTH U NPOBeIeHUs IPOMEKYTOUYHOM aTTeCTAllMU

[lepeueHb OLIEHOYHBIX CPEACTB TEKYIIETO KOHTPOJISI M MPOMEXKYTOYHOM aTTECTallMu MO JTUCIH-
ruHe npuBeaeH OoHie OLIEHOYHBIX CPeACTB (Mpuiiokenue b).

6. YuyeOHO-MeTOAMUYECKOE M NH(POPMALMOHHOE 0O0ecnevyeHHe U CHUILINHBI

6.1.YueOHO-MeTOAMYECKOE O0ecIeueHne
Ceenenust 00 00€CTICYEHHOCTH TUCIUTIIIMHBI OCHOBHOM, JOTIOJTHUTEIBHONW U Y4€OHO-METOIMYECKON
nuteparypoii mpusenaeHsl B popmax Ne 1-YJI u Ne 2-VJI (mpunoxxenue A).

6.2.1lepeuyeHp coBpeMeHHBIX NPOGecCHOHANBHBIX 0a3 AaHHBIX U HH(OPMALMOHHBIX CIpa-
BOYHBIX CHCTEM, PEKOMEHYeMbIX JJIsl 0CBOCHHMS TUCIHUILIHHBI

Ha3zBanus coBpeMeHHBIX MPO(hecCHOHANBHBIX 0a3 JaHHBIX U UH-
Ccbuiku Ha
(GhOpMaIMOHHBIX CIIPABOYHBIX CHCTEM, .
O(UITATEHBIC CANUTBI
PCKOMCHAYCMBIX IJI1 OCBOCHHA NUCIUIIIIMHBI
eLIBRARY.RU - nayunas snekTpoHHasi Oubianoreka https://elibrary.ru/
AHTITI0-pYCCKHH CIOBaph TEXHUUECKUX TEPMUHOB http://www.perfekt.ru/dictionaries/tech.html
bubnnoreka o ecrectBeHHbIM Haykam PAH http://benran.ru/
bubnuoreka cripaBounbix matepuaioB Wikipedia http://wikipedia.ru
I'ocynapcTBeHHas myOauyHasi HayYHO-TeXHH4YecKast Oubnuorexa Poccun https://www.gpntb.ru/
Kypuan "Rogtec - Poccuiickue HedrerazoBble TeXHOJIOTHH" http://www.rogtecmagazine.com
Kypuan "Bypenne u HedTh". http://www.burneft.ru
Kypuan "Hedrerazosoe neno" http://www.ogbus.ru
Kypuan "Hedrerazossle TexHonorun" https://neftegaz.ru/
Wudopmaunonnslit nopran komnanuu ""a3npom". http://www.gazprom.ru
Poccuiickas rocyjapcrBeHHasi Oubnmorexa https://www.rsl.ru/
Crarbu Ob6uiectBa nHXeHepoB-HeQTIHUKOB (SPE) http://www.spe.org
OBC Znanium.com http://znanium.com/
OBC Jlanp https://e.lanbook.com/
OBC HanunoHnanpHas 3JeKTpoHHasi OnOnnoTexa https://rusneb.ru/
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OBC «YHuBepcuTeTcKasi OMOIHOTEKa OHIIANHY

https://biblioclub.ru/

OnekTponHas oubmuoreka YITHTY

http://www.bibl.rusoil.net

DnekTpoHHO-O0nbIMoTeYHas cucrema "Mudpa-M"

http://znanium.com/

DneKTpoHHO-0nbOnnoTeuHast cucrema "Jlanp"

http://e.lanbook.com/

OnextponHslil katasnor YI'HTY B unrepuere

http://www.bibl.rusoil.net/

7. MarepuaibHO-TEXHUYECKOE o0ecnedeHne I CIUNINHBI

7.1. IlepeyeHb cnenUAJbHBIX AYAUTOPHH, KaAOMHETOB, JA0OPATOPUH U MP., UCIOJIb3yeMbIX
NPHU peajn3aluy JMCUUILIUHBI C IepeYHeM OCHOBHOI0 000py10BaHUA

No Howmep
o | nomene- OCHAIlIEHHOCTE ITOMENIEHN HaumenoBanue
st (mepeyeHb OCHOBHOT'O 00OPY/JOBAHU) [IOMEILICHUS

1 1-102 Kommsrotep B komruiekte Intel (MonuTop LG,kiaBa ITomemenue nns
Genius.MeimbGenius,ceteB.pa3peTs Bu(4);KommberoTep B c60- CaMOCTOSTEIILHOM
pe(xect.iuck3,5,Mar.urata, MoHUTOPACER ,ortep.maMsth,poir,kiaaB.Meib )(1); I | paboTel — ykoM-
OCTYTI K AJIEKTPOHHOH HH(pOpMaIMOHHO-00pa3oBaTensHoi cpene (Kopmoparus- TJIEKTOBAHO CTICIIH-
Has uHpopMmarmonnas cuctema YIHTY); Jloctynn B HHTEPHET; aJTM3UPOBAHHOMN

(yuebOHOI) MeOe-
JIBI0, OCHAIIIEHO
KOMIBIOTEPHOI
TEXHUKOM ¢ BO3-
MOXHOCTBIO MO~
KITFOUCHUS K CETH
«HTEpHET» U
obecredeHo A0CTy-
TIOM B DJICKTPOH-
HYI0 HHpOpMaIH-
OHHO-
00pa3oBaTeNbHYIO
Cpeny opraHu3a-
IUH.

2 | 1-110112 IIpoexrop Epson MultiMedia Projector EB-X41(1);I'unpaBnnueckuii nopumnesoii | Jlaboparopus —
Hacoc;udopmarmonnsie wiakaTel 17 mr;KoMmruieke s 3aMepoB U 00paboTKH OCHaIIeHHas 1a0o-
napameTpoB ckBaxxuH;Kommpeccop Bo3ayminsnit; Kommsiotep;Jlaboparopuas paTOpHBIM 000pY-
ycTaHOBKa quadparMeHHOro Hacoca;JlabopaTopHasi yCTAHOBKA IITAHTOBAsI HACO- | JIOBAHWEM, B 3aBH-
ca;Maker - cxema o0Bs3ku ipu ['PIT;Maker - cxema pacmnonoxeHus: 000pyaoBa- CHMOCTH OT CTeTle-
HUS 11pu 00pabOTKE CKAXKHUH KUCIIOTOI;MakeT 1abopaTopHO YCTaHOBKH (POH- HU CJIOHOCTH.
TaHHOHM CKBa)KMHBI;MaKeT 1a00paTopHOH yCTAaHOBKH IITAHTOBBIX HACO-
coB;llITanTOBBIC TITYOMHHBIE HACOCHI (BCTABHOM M HEBCTABHOM) - 2
IT.; DIIEKTPUIECKUI IEHTPOOSKHBIN HACOC; IIEKTPUISCKUH TradparMeHHbII
Hacoc;CTOIBI, CTYJIbsI

3 | 1314 ®dotocternst (1,07*0,7)(17);9xpan Hacternsiit 305*229(1);MudpopmarimonHbie YuebHas ayauro-
creHas! - 17 mt.;Crena ¢ obopynoBanueM ais OypeHust ckBaxus; CTeH ] ¢ 000- pust IS IpoBeIe-
PyIOBaHUEM JUTS IPOBEACHUS KAIIUTATEHOTO PEMOHTA CKBaKHUH; IKpaH; CTOJEI, HUS TPYIIOBBIX H
CTYJbS WHIUBUAYATEHBIX

KOHCYJIbTal[uil

4 | 1-315 Konb6onarpesarens LT-500%*(1);Kommbrorep B coope USN Business SL i5 IMomemenus ans
500GB(1);Hoytoyx Acer Aspire 17,3"(1);HoytOyk Lenovo V320-17IKB Corei | xpaHeHus 1 Ipo-
7130U/4Gb/500Gb/DVD-RW/Intel HD Graphics 620/17(1);HoyTOyx- (unakTHIECKOro
tpanchopmep Lenovo Yoga 530-14ARR81H90006RU(1);L{udpopoii crepeocko- | 0OCIyKHUBaHUS
nuaeckuii Mukpockon Motic DMW-143-N2GG(1);IIxad(b1) mist XpaHSHUS yaeOHOT0 060py-

JIOBAaHUS

5 | 1-321 [P-xamepa KCM-3911(6);JIamria ¢ OpuHIHAIEHBIM MOAYJIEM JIJISl TIPOSKTOpa ITomerenus 1is
EPSON EB-X12(1);Monutop XK Acer V22 3HQBB(1);Hoyr6yk Sony Vaio Sve | xpaHeHus u mpo-
1713E1R/B(1);Ceprep INTEL(1);Cepsep Intel(1);Ceprep Kiamac(1);Cepsep B (bumaKTHIECKOro
coope INTEL SR2612URR(1);[1Ikad MOHTaXHBIH TeTEeKOMMYHHUKAIIMOHHBIA 19" | 00CITy)KMBaHHS
HanoJsHBIHA (600*1000*2055)(1);Ikad(p1) s XpaHSHUS yaeOHoT0 000py-

JIOBaHUS
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7.2. TlepevyeHb JUIEH3NOHHOTO H CBOOOIHO PACIHPOCTPAHSIEMOro NMPOrPaAMMHOIO odecreve-
HHS1, HCTIOJIb3YEeMBbIX B Y4eOHOM MpoIecce MPH 0CBOCHHH THCIMIIJIMHBI

JInieH3noHHasT YMCcTOTa

Ne Haumenosanue 110 (pPEeKBU3UTHI TULEH3UH,CBUAECTENIBCTBA O TOC. PETUCTPALIUU U
- T.II., CPOK JICHCTBHS)

1 AVP Kaspersky Lab Jara Bergaun mumens3un 18.01.2013

2 eLIBRARY.RU Jara Bergaun nunensuun 26.11.2012

3 Microsoft Office 2003 Suites Jara Bergaun nunensuun 26.11.2012

4 Microsoft Office Jara Beigaun nunen3uun 01.01.2007

5 | Office Professional Plus Jara Bergaun mumensun 29.09.2019, IMocrapmuk: AO «CodrJlaiin Tperiay

6 I?Aflfécgggoof;s;lonal Plus 2010 Jara Beigaun numen3uu 26.11.2012

7 | Office 2007 Open License Jara Bergaun munensun 10.12.2009, IMocrasmuk: 3A0 "CodrJlaita Tpeiin"

8 Windows Professional 7 Russian Jara Bergaun nunen3uun 07.03.2012

9 Windows Professional 8 Russian Jara Bergaun nunen3uun 16.12.2012

10 | Windows XP Professional Russian Jlarta Bergaun nunen3uun 26.12.2002

11 | AntuBupyc Kaspersky Jata Bergaun mumensun 27.10.2010

12 110 "WEBINAR (BEBUHAP) Kongu- Hata Bergaun muuensuu 25.10.2023, I[Mocrasmuk: OO0 MNP

rypauus "EnterpriseTotal-2000"

Bbi.

8. Opranusanus o0y4eHus JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM 310POBbS

Jlis U1 ¢ orpaHUYeHHBIMH BO3MOKHOCTSIMH 3/10pOBbs, 00ydaroluxcs 1Mo JaHHON o0pa3oBaTesb-
HO mporpamme, pa3padaThiBaeTCsi MHAUBUAYAIbHAS MIPOrpaMMa OCBOSHUS AWCIMILTUHBI C YIETOM OCO-
OCHHOCTEH MX MCUXO(U3UUECKOTO Pa3BUTHUS, X WHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS 3]I0pPO-




00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

IIpuioxenne A

CBEJEHUA

Haumenosanue nucuurminssl: (430) OcHOBEI pa3pa0OTKH HEDTIAHBIX U T'a30BBIX MECTOPOKIECHUN

Hanpasnenue noarorosku (cnenuansHocts): 21.05.06 HedrerazoBble TeXHUKA M TEXHOJIOTHH

HaHpaBHeHHOCTbi cnenmanmn3anms «TexXHoaorus 6VDCHI/I51 Hed)TleI)IX " Ia30BbIX CKBAXKHH»

®opma 00yueHus: 3a04HAS;
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®opma Ne VJI-1

Kagenpa, obecrieunBaromias npenoaaBaHyie JUCUUILIMHBI: Pa3Beika U pa3padoTka HeTIHBIX 1 Ira30BhIX MecTopoxkaeHui (PPHI'M);
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OcHoBHas TUTEepa- JI71s1 BBITIOJTHEHUS 4 | Kpen, B.I'. OcroBHI HedTerazoBoro aena: yued-Hoe mocobue / B.I'. Kper, | 1 http://www.e.lanbook.com | 1.00
Typa CPO; A.B. Ilagpuna. — 2-e u3m., nepepad. u gor. — Tomck: U3a-Bo Tomckoro
MOJMTEXHUYECKOTo yHUBepcuTeTa, 2016. — 200 c.
JlonomHUTETHEHAS JI71s1 BBITIOJTHEHUS 4 | Omeparop 1o HCCIIeIOBaHUIO CKBaXHUH : yaebHoe mocodne / C.d. Cangy. | 1 http://www.e.lanbook.com | 1.00
IuTeparypa CPO; — Tomck: U3n-Bo ToMckoro noaurexHudeckoro ynusepcurera, 2015. —
120 c.
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®dopma Ne VJI-2
CBEJIEHUS
00 00ecneYeHHOCTH JUCHMILIMHBI Y4eOHO-MEeTOAUYeCKUMH U3TAHUSAMH

Hanmenosanue aucuumumssl: (430) OcHOBEI pa3pabOTKH HE(TAHBIX M ra30BEIX MECTOPOXKICHUN

Hamnpasienue noarorosku (cremuansaocts): 21.05.06 Hedrera3oBble TeXHUKA U TEXHOJIOTHH

HaHpaBJ’ICHHOCTL Criciyaj3anusd «TexHonIorus 6VD€HI/I}I Hed)T}IHBIX U T'a30BbIX CKBAXUH)

®dopma 00ydeHUS 3a0UHAS;

Kadenpa, obecnieunBaromias npenojaBaHue AMCUUILIMHGL Pa3Benka u pa3padoTka HeTAHBIX M ra30BbIX MecTopoxaeHui (PPHI'M);
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paTOpHBIX padoT; YECKUM M JTa00paTopHBIM 3aHATHsM / cocT.: P. A. Hadukosa, H. A. Bopcuna. —Y da:
YT'HTY, 2023. — 1,87 M6
s semonuerns CPO; 4 | Moxyns "OcHOBHI HedTera3oBoro remna’: yaeOHO-METOJUIECKOe ocoOne K caMoCTOs- 1 0 http://bibl.rusoil.net | 1.00
TenpHOM pabote / coct.: P. A. Hadmkosa, H. A. Bopcuna. — Ya: YITHTY, 2023. —552 K6.

Ipumeuanne — I'padsr 1-5,8 3anomustorcs kadenpoii, rpadsl 6,7 1 9 - GubIMoTeKoit




IIpuioxenue b

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKIEHHE BBICIIIETO 00pa30BaHuUs
«Y puMCKHit TOCYTapCTBEHHBIA HEPTIHOM TEXHUIECKUN YHUBEPCUTET»

VTBEPXJALIO
Jupexrop OKTDJI

B.III. Myxamermux

27.06.2024

DoHJ OLIEHOYHBIX CpeacCTB MO Telcymeﬁ ycneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTrTeCTaluy nmo AMCUMIIJINHE

(430) OcHoBbI pa3padoTKN HEPTAHBIX U TA30BbIX MECTOPOKIEHU I

Hanpagnenne noxrorosku (cnemuansaocts): 21.05.06 HedrerazoBble TEXHUKA U TEXHOIOTUH

Hanpasnennocts: CIIENUATIN3 AN «TexHomorus 6VDCHI/ISI Hed)THHBIX 1 I'a30BbIX CKBAXKHUH)

YpoBeHs BeIcIIero oopa3oBanus: CIIENUATIUTET

®dopma oOyueHus: 3a0YHAS;

Kadenpa, obecrieunBaromas npenoaapaHue IUCIUIITHEGL Pa3Belika U pa3padoTka HeTSHBIX ¥ ra30BbIX MecTopoxaeHuii (PPHI'M);
Tpynoemkocts qucuumusst: 1 3.€. (364ac)

OxTs6pbckuit 2024
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1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB

14016057

IToka3zaTenn nocTuxe- Bun
No Kontpomupyemsie paznenst | [udp pesynb- Nuaukatop 1oCTHXEHUs OIIEHOY-
PesynpraTt 00ydeHus . HUS PE3YIbTATOB OCBOE-
n/m (TeMbI) TUCITUTUTHHBI Tata o0y4eHus KOMITETEHIINH . HOT'O
HUS KOMIETEHIIUH
CpeacTBa
1 OcHOBBI pa3paboOTKu Me- Y (OIIK-1) npuMeHaTh Ha npaktuke | OIIK-1.3 Pemaer koH- NpUMEHSTH nonydeHHble | Jlabopa-
CTOpOKIeHUI HeTH U Taza 9KCIIEPUMEHTANIbHBIE Me- | KpeTHbIE IPOM3BOJCTBEH- | 3HAHMS JIJIs OIpeiene- TOpHas
TOJIUKH JJIS1 OLIEHKH 3()- | HbIE U MCCIIeIOBATENbCKHE | HUSI TEXHOJIOTHYECKUX pabora
(heKTUBHOCTH PabOTHI 3aJayyd Ha OCHOBE IIOHU- [oxasarejiei JoObuu [Tucemen-
3JIEMEHTOB CUCTEMBI J10- | MaHus (puznyeckoi cym- | VB HBIN U
oprun YB HOCTH M OCOOCHHOCTEH YCTHBIN
OCHOBHBIX TE€XHOJIOTHYE- orpoc
CKHX TIPOIIECCOB HedTera- Tect
30BOU NIPOMBILIIJIEHHOCTH,
GyHKIIMOHAIa OCHOBHBIX
TEXHOJOTHYECKUX 00BEK-
TOB, C YU€TOM HOPMATHB-
HOM JOKYMEHTALUU 110 UX
JKCIITyaTaluu
VY (OIIK-7) TonkoBath npobnemusie | OIIK-7.1 IlposiBisieT mo- npuMeHsiet 3HaHus st | JIabopa-
BOIIPOCHI MIpoliecca HUMaHUE PU3NIECKUX pelIeHns CTaHAAPTHBIX | TOpHAas
He(Ten3BlIeYeHHS 110 aK- | OCHOB M OCOOEHHOCTEH 3ama4 npodeccuoHanb- | pabota
TUYECKUM MOKa3aTeNIIMU | OCHOBHBIX TEXHOJIOTMYE- | HOH nearenbHOCTH npu | [Tucemen-
pa3pabOTKN MECTOPO’KIE- | CKHX IMPOILIECCOB TOPHOTO | MPOEKTUPOBAHUM U KOM- | HBIH U
HUSA (3aJIeXKN); 1 He(hTEera30BOro Mpomu3- TJICKCHOM aHaJu3e pa3- | YCTHBIA
BOJICTBA paboTku He(PTSAHBIX U onpoc
ra30BbIX MECTOPOK/IE- Tect

HUU

2. IlepeyeHb OLICHOYHBIX CPEACTB IJIsl TEKYIIero KOHT

0JIs1 U l'[pOMC)KyTO‘IHOifI aTTeCTAllM| IO JTUCHUIIJIMHE

Bun oneHouno- [IpencraBieHue OLEHOYHOTO CpeI-
/T Kpatkas xapakTeprucTika OleHOYHOTO CpeICTBa [[Ixana oneHku
IO Cpe/ICTBA cTBa B (hoHJIE
1 2 3 4 5
1 JlaGopatopnas | CpeacTBo MpOBEpKU YMEHUH MPUMEHSATH MonyueH- | Tembl, 3a1aHust 17151 BHIIOJTHEHUS «aumeno» BHICTABISETCS 00yHatoweMycs, eciu
o . Habpano 40 6amtoB u 6osee — 3agayu U 3a1a-
paborta HBIE 3HAHUSI 110 3apaHee OMPEeIeTICHHON METOTUKE J1a-00paTOPHBIX paboOT; BOMPOCH] U

11
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JUTS peIeHus 3a/1a4 W 3aJJaHui 110 J1abopaTop-
HBIM UCCIIEOBAHUSIM

Tpe-00BaHMS K UX 3alUTE

HUSL BBIIIOJIHEHBI, 10 0(OPMIICHUIO B COOTBET-
CTBHH C TPeOOBAHUSAMH, MOTYT IO COJEPIKAHHIO
BBIBJICHBI HETOUHOCTH B pacueTax AOIyCKaroT-
Cs1 HETIOJTHBIC OTBETHI, B LIEJIOM ITOKa3aHbI 00-
11e, CTPYKTYpUPOBAHHbIE 3HAHUS
«He3aumeHoy BBICTABIACTCS 00yJaromeMycs,
ecii HaOpaHo MeHee 40 6ayuioB, B TOM cirydae,
KOTJa paboTa BEIIIOJIHEHA, HO HEBEPHO, JTHOO
OTCYTCTBYIOT OTBETHI M BBIBOJIBI

IInceMeHHEbIi U
YCTHBIH OIIPOC

OneHoYHOE CPEeNICTBO ISl TEKYLIET0 KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEXKYTOUHON aTTECTAIUU.
[To3BosIsIET BBIIBUTH M BOCIIOJIHUTB ITPOOEIIBI B 3HA-
HUSIX; TIOBTOPUTD, 3aKPENUTh, CACTEMATU3UPOBATH
MaTepuai; OLEHUTh 3HAHUS, YMEHUS, TeOpeTHye-
CKH€ U MPAKTUUECKUE HABBIKU; ONIPEAEIUTD YpO-
BEHb C(HOPMUPOBAHHBIX Y CTYACHTOB KOMIETEHIIHH
0 AUCIUIUIMHE (MOIYJIIO)

COBOKYITHOCTb BOMIPOCOB, 3a/IaHHUI,
YIpaXHEHUH, TECTOB ISl BBITIOJI-
HEHUS! KOHTPOJIbHBIX paboT, 10-
MamrHux 3aganuii, PI'P 1 nHBIX
yaeOHbIX paboT. KomruiekT Ouse-
TOB JJIsl TEKYIIEH ¥ MPOMEKYTOU-
HOMU aTTeCTalluH

«3aumero» BBICTABIISAETCS 00yJaIOIIEMYCsl, €CITH
Habpan 61 6ann u 6onee

ArtTecranus mpoBoaUTCs B BHJE onpoca. Konn-
4eCTBO OAIOB 32 OIPOC: MUHUMAJIBHOE TI0JIO-
skurensHoe — 10;

MakcuManbsHoe -30.

10 GamoB obmue , He CTPYKTYpHPOBAHHEIE
3HAHUS; YCIEUIHbIE, HO HE CHCTEMAaTHUECKUE
OTBETHI; OTCYTCTBUE CUCTEMATHUYECKUX 3HAHUH;
20 6anaoB CTPYKTYpUPOBAHHBIC 3HAHUS;
YCHEIIHBIE, HO HE CHCTEMATHUECKUE OTBETHI; -
30 6ayIOB yCIICIIHBIE ITOJHEIE OTBETHI, CHhOpMH-
POBaHHBIE CHCTEMAaTHYECKUE 3HAHUS
«HE3aYTEHO) BHICTABISIETCS 00yJaromeMycs,
eci B npouecce o0y4yeHus HabpaHo MeHee 61
6amna

«He3aumeHo» BBICTABISIETCS 00yJaroneMycs,
eciu B mporecce 00y4deHust HabpaHo MeHee 61
Gama

Tect

Cucrema CTaHIapTU3UPOBAHHBIX 3a[aHUM, I03BO-
JISFOTIAst ABTOMATU3UPOBATH MPOLEIYPY H3MEPEHHUS
YPOBHS 3HAHUW U YMEHU 00ydaroIerocs.

doHa TECTOBEIX 3aIaHUI.

«3aumeHno» BBICTABISCTCS 00yJaIOMEeMycsl, eCIIH
IIPaBHJIEHO OTBEYEHO Ha Oosee 61% Bompocos
TecTa

«He3aumeHo» BBICTABILIETCS 00yYaoeMycCs,
€CIIM TIPaBUIILHO OTBEUEHO Ha MeHee ueM 61%
BOIPOCOB TECTa

12
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IIpunoxenune B

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO 00pa3oBaHuUs
«Y puMcKHil TOCy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

IInceMEeHHBII U YCTHRIM OOpoC.

Ilepeuens BonpocoB (3aay, 3aJaHUi, TEM, KOMIUIEKTa TECTOBBIX 3a/1aHUN):

1. Oranbl J00bIYH HEPTH U rasa.

2. Cunel neiicTByrolME B IPOAYKTUBHOM IIACTE.

3. PexxuMbl paboThI 3a5IeKeH.

4. HckyccTBeHHBIE METO/IBI BO3ICHCTBUS HA HEPTIHBIC TUIACTHI U TPU3a00HHYIO 30HY.
5. MeToanl 3aKayKky rasa.

6. MeTozp! MOBBIIAIOIIME IPOHUIIAEMOCTD TUIACTa U IPU3a00WHON 30HBI.

7. KoMOnHMpOBaHHBIE METO/IBI TTOBBIIIAIONTNE TPOHUIIAEMOCTD IIACTa U TPU3a00MHOM 30HBI.
8. MeTozap!l MOBBIIEHUS HEPTEOTAAYH U Ta300TAAYH I1JIACTOB.

9. Croco0ObI SKCTUTYaTaIliK CKBAKHH.

10.  ®oHTaHHBIHI c110coO AOOBIYM HEPTH.

11.  KommpeccopHslii ctocod 100sau HEDTH.

12.  JIOCTOMHCTBA U HEJIOCTATKH KOMIIPECCOPHOTO CIOco0a TOOBIYHN HE(PTH.

13.  DOkcmnyaranus He(TAHBIX CKBaYKUH IITAaHTOBBIMH ITYOMHHBIMU HACOCAMHU.

14.  ®axTOphI OCIOKHSIIOMIKNE PA0OTY IITAHTOBBIX TIYOMHHBIX HACOCOB.

15. DKCruTyaTtanusi HTSHBIX CKBAXXUH AJIEKTPOLIEHTPOOEIKHBIM HACOCOM.

16.  Dxcmyatanus HeTIHBIX CKBAXUH JPYTUMH BHJIAMH MTOTPYKHBIX HACOCOB.

17. [TonsiTre 06 SKCIUTYaTAIlMX TA30BBIX CKBAYKHH.

18.  OcoOGeHHOCTH HKCIUTyaTaIlluH Ta30BBIX CKBAXKHH.

19.  Cragum pa3paboTKu 3aJIe)Ke.

20.  IIpoextupoBaHHe Pa3zpabOTKU MECTOPOKICHUM.

1. Cunel geficTByroNME B IPOAYKTUBHOM ILIACTE.

DHeprus He OepeTrcs u3

Hudero. OHa NposIBIIIETCSI, 0CBOOOXKIAETCS TP U3MEHEHUH TIEPBOHAYAIEHOTO

COCTOSIHMSI CUCTEMBI, B TAaHHOM ciydae riacta. [Ipu skcrtyaranuu J0OBIBAIOIINX CKBaXXKUH JIaBJICHHE Ha
3aboe majaer, npu paboTe HarHeTaTeNbHBIX CKBAKUH JIaBJIeHUE Ha 3a00e Bo3pacTtaeT. U3 hopmyn
MpebIAyIero naparpada BUAHO, YTO BUJIbI SHEPTUU 3aBUCAT OT JaBieHus. [1nacroBas sHeprus nposis-
asiercs

B IIPOLIECCE CHUKEHUS AAaBJICHUS, B CO3/IaHUU JeTpeccHt. ToIbKO U3MEHEHUE

JaBIICHHs], HAINYHE ACTIPECCUN 00YCIIOBINBACT (PUIBTPAIMIO KUAKOCTEH U Ta30B, UX MPOJBIKEHUE K
3a00sM TOOBIBAIOIIMX CKBaXHH [3,4,5].

B 3aBucumocTH OT reosoruyeckoro crpoenus 3anexu, PEC, nuctounukamu

IJIACTOBOM SHEPTUU SBISIOTCS:

1. DHeprus Hamopa MmiacToBON BOABIL.

2. DHeprus paciuImpeHus: CBOO0HOTO Ta3a (ra3a B Ta30BOM IIAIKE).

3. DHeprus pacuMpeHus pacTBOPEHHOro B He(PTH Taza.

4. Dueprust ynpyroi negopmanuu QIrouIa U 1iacra.

5. DHeprus Haropa (ToJoxeHus ) HeTu.

BrlmenepeurcieHHbIE BUIbI SHEPTUH MOTYT MPOSIBISTHCSI COBMECTHO.

[TnacToBast HEPTUs 3aBUCUT OT JABJICHUS, YIIPYrOCTH (PIIIOUIOB U IJIacTa,

00beMOB (DITrONI0B, KOJTMYECTBA T'a3a, PACTBOPEHHOTO B HE(PTH.

[TnacToBast sHEPTHUS PaCXOAYETCs Ha MPEOOICHNE CHII CONPOTUBIICHHIA:

KalMWUTSIPHBIX, TPABUTAIIMOHHBIX, CHJI BA3KOCTH.
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2 MeToabl MOBHIICHUS HE()TEOTIaYH U Ta300TAA9H TUIACTOB.

B Hacrosiiee BpeMst BBIIENSIOT HECKOIBKO TPYIIIT METOIOB MOBBIIIEHUS He()TEOTJauH IJIacTa: - THIPO-
JTUHAMHYECKHE METOIbI; - (PU3HKO-XUMHUECKUE METO/IBI; - TETNIOBBIC, MUKPOOHUOIOTUYECKUE U IPYTHE
METO/IbI

lManpoauHaMUYecKre METOIbI

K Hum otHOCATCSA:

- HECTAaLlMOHAPHOE 3aBOTHEHHE;

- opcupoBaHHBIN OTOOP KUIKOCTH;

- BOBJICYCHHE B pa3pabOTKy HEIPEHUPYEMBIX 3aI1acoB;

- 0apbepHOE U 0YaroBOE 3aBOJIHEHUE.

K nepBoii rpymme oTHOCATCS METO/IbI, KOTOPbIE OCYIIECTBISIOTCS Yepe3 H3MEHEHUE PEKUMOB IKCILTya-
TallMU CKBAXKUH U, KaK CIIEACTBHE, Yepe3 N3MEHEHHE PEXKUMOB paOOTHI IJIacTa.

OTH Me-TOABI O0BEIUHSIOTCS OOIIUM MOHATHEM «HECTAllMOHAPHOE 3aBOTHEHUE» U BKIIIOYAIOT B CEOs:

- IUKJINYECKOE 3aBOTHEHUE;

- I3MECHEHHE HaIpaBJIeHUs (UIHTPAIMOHHBIX TOTOKOB.

OHH cpaBHUTENBHO IPOCTHI B pean3alui, He TPeOYIOT OONBIINX SKOHOMHUUECKUX 3aTPaT U MOJyYHIN
IIIUPOKOE pa3BUTHE.

MeTo1p1 OCHOBAaHBI Ha MEPUOIUYECKOM U3MEHEHUHU PeKMMa paboThl 3aJIeKU IyTeM MpeKpa-IIeHus U
BO300HOBIICHHSI 3aKaYKX BOJIBI M OTOOPA, 3a CYET 4ero 0oJiee MOITHO HCTIONB3YIOTCS Ka-MMIISIPHBIE U
TUIPOIMHAMUYECKHE CUJIBI.

3T0 cOCOOCTBYET BHEPEHHUIO BOJIBI B 30HBI IJIACTa, paHee HE OXBAUYCHHbBIE BO3/ICHCTBHEM.
dopcrupoBaHHBIN 0TOOP KUAKOCTH TPUMEHSIETCS HA TTO3THEN CTaANH pa3pabOTKH, Koraa
00-BOJHEHHOCTBH JocTUTaeT bonee 75%.

[Ipu sTOoM HedTeoTnaua BO3pacTaeT BCIAEACTBHE YBEINUe-HUS TPaJUEHTa AaBJIEHUS U CKOPOCTH (DUITh-
TpAaIHH.

[Ipu 5TOM MeTO/Ie BOBJIEKAIOTCS B Pa3pabOTKy y4yacTKH IJIacTa, HE OXBau€HHbIE 3aBOJIHEHUEM, a TAK¥Ke
OTPBIB IJICHOYHOW HE()THU C OBEPXHOCTH MTOPOJIBI.

dopcupoBaHHBIN 0TOOP - HAaMOOJIEEe OCBOCHHBI METO/I IMOBBIIIEHUS He(pTeOTIauH.

[Tpu-cTynars Kk HeMy ClIeAyeT MOCTENEHHO, YBEINYUBas AeOUT OTAEIbHBIX CKBaXUH Ha 30-50%, a 3a-TeMm
- B 2-4 paza.

[IpenensHOE 3HAUEHNE YBEIUYCHHUS 0TOOpA PETrIaMEHTHPYETCSI BO3MOXKHOCTSI-MHU HCIIOJIb3YEMOTO CIIOCO-
0a dKCIUTyaTaluy CKBayKUH.

Jlnst ocymiecTBiaeHUs (POPCUPOBAHHOTO OT-00pa HEOOXOAMMBI HACOCHI BEICOKOM 1M0/1a4M MIJIM MCTIONIb30Ba-
Hue razmudra.

DKcIuTyaTanus ra30HeTSHBIX MECTOPOXKICHUHN OCIOKHSIETCSI BO3MOXXHBIMU ITPOPBIBAMHU Ta3a K 3a00-1M
NOOBIBAIOIINX CKBAYKUH, YTO 3HAUUTEIBHO YCIOKHSET, BCIEACTBHE BHICOKOTO Ta30BOT0 (pakTopa, UX IKC-
IUTyaTaluio.

CyTtb OapbepHOTro 3aBOIHEHHUS COCTOUT B TOM, UTO HarHeTaTeIbHble CKBAKUHBI Pacloia-raloT B 30HE ra-
30HE(TSIHOTO KOHTAKTA.

3akauky BOJBI U OTOOPHI ra3a U HEPTH PEeryaupyroT TAaKUM 00pa-30M, YTOOBI HCKITIOYUTH B3aUMHBIC T1e-
pPEeTOKM He()TH B Ta30BYIO YAaCTh 3AJIEXKH, a ra3a - B HEPTSIHYIO YacTb.

OuaroBoe 3aBOJJHEHHE - 3TO JIOMOJHEHHUE K yXKE OCYIECTBICHHON CUCTEME 3aKOHTYPHOTO 3aBOIHEHHUS
WM BHYTPUKOHTYPHOTO.

[Ipu 5TOM rpynmbl HarHETaTEIbHBIX CKBAXXHH pa3MENIaloTCs Ha y4acTKax IUIacTa, OTCTAIOIIMX O WHTEH-
CHUBHOCTH HCIOJIb30BAHMUS 3a11aCOB HE(PTH.

OU3NKO-XUMUYECKUE METObI

Hcnonb3oBanne GU3MKO-XMMUYECKUX METOJIOB MOBBIIICHUS HEPTEOTIauH TJIACTOB - OJIHO U3 Haubosee
MEPCIIeKTUBHBIX HAMPaBJICHUH B Mpolieccax pa3paboTKu HEPTIHBIX MECTOPOKIACHUH.

HayuHbiMu opraHu3anusMu oTpaciv pa3paboTaHo, HCIBITAHO U c1aHo Ooliee 60 TEXHOIOTUIN C UCTIONb-
30BaHHEM (PU3HKO-XMMHUYECKOTO BO3ACHCTBHUS.

OpHMM U3 METO/IOB BO3JICHCTBUS HA MPOTYKTUBHBIC IJIACTHI, 0COOEHHO HU3KOMPOHUIIAEMEIE, SIBIISIETCS
ruApaBinueckuii pa3psiB maacta (I'PIT).

OH oKa3bIBaeT BO3/IECHCTBHE HE TOJIBKO Ha MPHU3a00iHYIO 30HY IUIACTa, HO U CLIOCOOCTBYET MOBBIIICHUIO
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HePTEOTAAYH.

[Tpu I'PII co3naeTcs cu-crema riryO0OKONPOHUKAIOIINX TPEIIUH, B PE3yIbTaTe Yero 3HAYUTEIIBHO YBEIIH-
YHMBAETCS IPEHUPY-EMasi CKBXHHOM 30HA M MOBBIIIAETCS TPOU3BOAUTEIBHOCTD CKBAXKHH.
[IponomxurensHocts 3¢-dekra ot ['PII nocturaer 3-5 ner, koaddunmeHT ycnemnocTH - 85%.
Benymiee mecto B pU3HKO-XMMHUYECKUX METOIaX BO3/ICHCTBUS Ha TUIACT 3aHUMAET MOJUMEp-HOE 3aBO/I-
HEHHeE.

[Tony4yeHne KOMIO3UINI TOTUMEPOB B COUYETAHUU C PA3INYHBIMU PEareHTaMH CYIECTBEHHO pacIIupser
Jrarna3oH MPUMEHEHUS MTOJIMMEPOB.

OcHOBHOE Ha3HauEHHE MOJUME-POB B Ipolieccax yYBeIHMUeHHs He(hTEOTAauH MIacTOB - BRIPABHUBAHUE
HEOJIHOPOJAHOCTH MPOAYK-TUBHBIX IUIACTOB U MOBBIIIEHUE OXBaTa MPHU 3aBOTHEHUU.

CyIIecTBYIOT CIEAYIOIINE TEXHOJIOTHH C UCIIOJIb30BaHUEM TOJIMMEPOB:

MOJINMEPHOE 3aBOJHEHUE (3aKauka OTOPOYKH) Ha HEOJAHOPOIHBIX 110 MPOHUIIAEMOCTH 00BEK-TaX C BBICO-
KOBSI3KOH HE(PTHIO, HAXOAAIMINXCS B HAYAIBbHOM cTaauu pa3paboTKH;

KOMIUJIEKCHOE BO3JICHCTBUE HA MPOYKTHUBHBIE TUIACTHI MOJIMMEPHBIMHU I'eJie00pa3yroMMH CHCTEMaMU B
COUYeTaHWH ¢ MHTeHCUpUIUpyromumu peareatamu (ITABBI, menoun, KUCIOTa) MPUMEHSIETCS Ha TIO3HEH
CTaauu pa3paboTKH;

BO3JICHCTBUE HA IJIaCT Bs3KOynpyrumu coctaBamu (BYC) anst BepaBHUBaHUS IPOQUIIS TPU- EMUCTOCTH
1 MHTeHCU(pUKauu 1006191 HEDTH;

UKIMYECKOE TIOJTMMEPHOE 3aBOJHEHUE C NCIIOIB30BAHNEM PACTBOPA CIIMTOTO MOJHAKPUIaAMUIA, COep-
Jkamiero HenoHoreumsoe 11AB;

[UKIINIECKOE BO3JICHCTBIE HA MTPOYKTHUBHBIN TIACT JIOTHUMEPCOICPIKAIUMHU MTOBEPXHOCTHO-aKTHUBHBIMU
CUCTEMaMHU;

IIETIOYHO-TIOJIMMEPHOE 3aBO/IHEHUE;

MOJINMEPHOE BO3/EICTBHE MPH 3aKayKe B IUIACT YIJIEKUCIIOTHI.

Oco6enno 3¢ ¢pextuBer meroq BYC st nmiaactoB, XapakTepU3yIOIUXCS PE3KOH HEOJHOPOA-HOCTHIO U
cnabo¥ THAPOTMHAMUYECKOMN CBS3BIO.

JlaHHBIN METO] BBIPAaBHUBAET MPOHHUIIAEMOCTh M TEM CaMbIM MTO3BOJISIET TOBBICUTH OXBAT TJIACTA TTOJTH-
MEPHBIM BO3JICHCTBUEM U CHU3UTH TEMITBI OOBOJHEHUS JOObIBaeMOM HE(DTH.

K MoaudumupoBaHHBIM TEXHOIOTHSIM OTHOCUTCS BO3/ICHCTBIE Ha 0OBOJHEHHBIE MPOTYKTUBHBIC IJIACTHI
nonmumep-auctepcHoit cucremoit (I171C) na ocroBe [TAA cycnieH3umii rivH.

VX mpuMeHeHHe 3aKIII0YaeTCcsl BO BHYTPUILJIACTOBOM PETYIMPYyeMOM 00pa30BaHUU TUCTIEPCHBIX BA3KO-
YIOPYTUX CUCTEM MEXAY XUMUYECKUMHU peareHTaMH U BOJOHE(TEHACHIIIIEHHON TTOPOJI0i. DTO MO3BOJISAET
YBEJIMYUTh HEPTEOTIauy Ha IO3IHEH cTaaun pa3paboTKH, KOT1a TpaJAuIIMOHHBIE METOIbI ManodPQex-
THUBHBI.

OnanM 13 3 PEKTUBHBIX METOAOB (PU3UKO-XUMUIECKOTO BO3/ICHCTBUS Ha IUIACT SIBJISIETCS MIS-TIOYHOE
3aBOJTHEHHE.

MeToa OCHOBaH Ha CHHYKEHHUH TTOBEPXHOCTHOT'O HATSHKEHMS HA TPAHUIE HE(TH C paCTBOPOM IIETOYH.
IIpu 53TOM 00pa3yroTcsi CTOMKHE BOJOHEPTSIHBIE SMYJIBCUU C BHICOKOH BS3KO-CThIO, CHOCOOHBIE BBIPABHU-
BaTh MOJBIKHOCTh BBITECHAEMOTO U BBITECHSIOMIEro areHToB. Lllenod-noe 3aBogHenue 3 hekTuBHO 115
He(TH BBICOKOH BS3KOCTU U HEOJHOPOIHBIX TJIACTOB.

Jlnist 1OOTMBIBA OCTATOYHOI HE(DTH MPUMEHSETCS METO]] 3aKaYKH 0OJbIIE00BEMHBIX OTOPOUYEK TTOBEPX-
HOCTHO-aKTUBHBIMU BemectBamu (ITAB).

Ha 3aBepraronux craausx pa3padoTKu O0JIbIIOe 3HAUCHHE UMEET OTPAaHUUYEHUE IPUTOKOB IJIACTOBON U
3aKauuBacMOU BOJIEL.

J1Jist 9TOM 1IeNnH MPUMEHSFOTCS pa3InIHbIE METOBI PEMOHTHO-U30JSIIIHOHHBIX padoT, B Pe3yIbTaTe KOTO-
PBIX HE TOJIBKO YMEHbIIAETCsl 0OBOJHEHHOCTh NMPOYKIIUH, HO U MOBBIIIAETCS OXBAT IIacTa MPOIECCOM
BBIPAOOTKH 3aacoB.

Haubonee yacto mpuMeHsieTcs U301 IEMEHTOM OOBOIHEHHBIX IPOIUIACTKOB MIIM JIUKBHIAIUS 3aKO-
JIOHHOW LIMPKYJISALIAH.

B Tom cnyuae, korga mpoucXouT IPOPHIB BOJBI MO OTJEIBHBIM BRICOKOIIPOHUIIAEMBIM IIPOILIACTKAM,
MPaK-THYECKU HE OTJEICHHBIMY MTMHUCTHIMY MTEPEMBIYKaMU OT HEOOBOHEHHBIX HHTEPBAJIOB, UCIIOJb-
3y-€TCsl METOJI CeJIEKTHUBHOM (M30MpaTEeIbHOMN ) N30JISIITHH.

BapuanTtamu 3T0r0 MeTO/Aa ABISAIOTCA: IPU-MEHEHNE KPEMHUMOPTaHNYECKUX COeIMHEHUN (MpoayKT 119-
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204, Axop), 3aKauka cuiuKata HaTpus (KUAKOE CTEKJI0), BOJIOKHUCTO- U OJUMEPHAIIOTHEHHBIX JAHC-
nepcHbIx cucteM (BJIC u ITHJIC).

Ha coBpeMeHnHOM 3Tamne 3a1a4yy MOBBIMIEHUS HEPTEOTJa4U TTACTOB IKOJIOTUIECKU YUCTHIMHA TEXHOIOTH-
SIMH MOXKET PELIUTh METOJ] MUKPOOHOJIOTHYECKOTO BO3ICHCTBUS Ha ILJIACT.

B oTnnume oT XUMHUYECKUX PEareHTOB, TEPSIONINX aKTUBHOCTh B pe3yJIbTaTe pa30aBlIeHUs UX MJIaCTOBBI-
MU BOJIaMH, MUKPOOPTaHU3MBbI CIIOCOOHBI K CAaMOPa3BUTHIO, T.€. Pa3MHOXKEHHIO U YCHIJICHHIO OHO-
XU-MHYECKON aKTUBHOCTU B 3aBHCUMOCTH OT (PM3UKO-XUMHUYECKUX YCIOBUU CPEIIBI.

OAHMMH U3 IPUOPUTETHBIX METO/I0B NMOBBILICHHS HE(PTEOTAaYH JIACTOB, HANOOJIEe MOArOTOB-JIEHHBIMU
TEXHOJIOTUYECKH U TEXHUYECKH, SIBISIFOTCS TETUIOBBIE, KOTJa B MPOIYKTUBHBIN IJIACT BBO-TUTCS TEILIO.
[Ipu 5TOM BSI3KOCTH HEPTH CHUXKAETCS, a HeTEOTJaua YBEIUYUBACTCS.

Cpenu Ten-JIOBBIX METOJIOB BO3/ICHCTBHUS HA HEPTSIHBIC TUIACTHI BBIACISIOT JBA HAPABICHHUS:

- 3aKayKa B TUIACTHI [Tapa U HarpeToi BOJBL;

-BHYTPHILIACTOBOE TOPECHHE.

TennoBble METOIBI 11E7IECO00PA3HO MPUMEHSTH B TUTACTAX C BA3KOCTHIO HedTH Oosee 50 mlla-c.

3. CnocoObI 3KCIUTyaTallud CKBAYKUH

CriocoObI 9KcIuTyaTanust HeTAHBIX CKBAXKUH MOTYT OBITh Pa3MTUYHBIMU. BBIOOp TOro nau nHoro cnocoda
3aBHCHUT OT UHIUBUIYATbHBIX OCOOEHHOCTEW MPOAYKTHUBHBIX IJIACTOB, U3 KOTOPBIX 100BIBAETCS CHIPHE,
a TaKkKe OT CBOMCTB CaMOro JOOBIBAEMOT0 IPOYKTA.

Kpowme storo, skcmmyaraius He(TSHBIX U Ta30BbIX CKBaXKMH 3aBUCUT OT CTETEHU UX 0OBOJHEHHOCTH,
MoKa3aresie BHYTPUILIACTOBOTO JaBIICHUS U psafa Apyrux Gaxtopos. [JoObiBaroIre, HarHETaTEIbHBIE U
MPOYNE BHUJIBI CKBOKHH HA3BIBAIOTCS 00BhEKTaMH He(PTe100bIur. DKCIUTyaTalnsi 00bEKTOB He(Te100bIIN
MPEJICTaBIsAeT COO0H KOMIUIEKC paboT, B KOTOPOM HCTIOIB3YETCs Pa3IndHOe 000PYyI0BaHHE.

B 3aBucuMocTH OT BEIMUMHBI IJIACTOBOTO JAaBJIEHUs, CBOMCTB He(DTH, COJIEpKaHUS B HEMl BOJIbL, Ta3a Me-
XaHUYECKUX ITPUMECEN

KOJUJIEKTPCKUX CBOMCTB IUIACTa U T.JI. CIIOCOOBI SKCILTyaTallui HEQTIHBIX CKBAXHUH MOPa3IeSI0TCs Ha:
DOHTaHHBIN

lMazmudTHbII

HacocHhbrii

@DoHTaHHBIN cIOCO0 KCIUTyaTaluu CKBaXKUH - Crioco0 sKCIUTyaTaliu, Npu KOTOPOM HEDTh U3 CKBAKUHBI
MOCTYTAeT Ha HEBHYIO

MOBEPXHOCTh MOTHUMAETCS] CAMOU3IIMBOM 32 CUET PHEPIHH IIacTa. ITOT CIOco0 sBisieTca Haubosee
SKOHOMHYHBIM, TaK KaK He TpeOyeT JOMOJHUTEIHHBIX 3aTpaT YJHEPTHH HA TIOIHEM JKUIKOCTH Ha TIOBEPX-
HOCTh. Kpome Toro npu 3ToM criocode He TpedyeTces 3aKyIKa JOpPOroCTOsAIIEro 000py10BaHusl, TPEOyIo-
IIETO K TOMY K€ PeryasipHOro 00CTyKUBaHUSI.

laznudrHbI ciocol sKCIuTyaTaly CKBaXXHH -1 a3nudTHas SKCrIyaTanus SBiIsieTcs MPoI0JKEHUEM
(OHTAHHOU KCIUTyaTaluy, KOT 1A TUIACTOBAs SHEPTUS YMEHBIIAETCS HACTOIBKO, YTO MOIBEM JKUTKOCTH
Ha TIOBEPXHOCTH €10 He 00eCTIeYnBaAETCsl U BOSHUKAET HEOOXOIUMOCTh B JIOMOJIHUTENbHOM SHepruu. B
KaueCTBE JIOTIOTHUTEIILHON SHEPTUU UCTIONB3YETCS Ta3 BEICOKOTO JTABICHHUS.

[IpeumymecTBa ra3muTHON IKCILUTYaTAIIUH

Bce 000py/I0BaHUE pacIioyiaraeTcs Ha TOBEPXHOCTH, YTO YIPOIIAET €ro PeMOHT B 00CITy)KUBAHUE;
MPOCTOTA KOHCTPYKLUN 000pyI0BaHUS;

BO3MOXXHOCTB 0TOOpa 60bIuX 006eMOB )HUIKOCTH (10 1800 T/cyT) HE3aBUCUMO OT TITyOUHBI CKBAKHHBI
U AMaMeTpa dKCIUTyaTalliOHHOW KOJIOHHBI;

MIPOCTOE PETyIMpOBaHKE JeOuTa HE()TU CKBAKUHBI (YBEIMUMUBAS UM YMEHBIIIAs MOJaqy ra3a B CKBaKHU-
HY);

BO3MOYXHOCTh DKCIUTYaTalllH MECKOMPOSBISIONNX U 00BOHEHHBIX CKBAKUH;

MIPOCTOTA UCCIIETOBAHUS CKBAXKHH.

Henocrarku ra3nudTHOM 3KCIITyaTaluu:

HeoOxoaumMocTh yacToi 3ameHsl HKT, ocoOeHHO B 00BOTHEHHBIX CKBOXKMHAX W B TMECKOMPOSBIISIOIINX
CKBa)KUHAX;

Hu3kuid KT/l mogbeMHuKa 1 BCel CHCTEMBI KOMITPECCOP-CKBaYKMHA (TTPH HU3KUX TUHAMUYECKHUX YPOB-
Hax KIIJ] mogbemMHuKa yacTo He npeBbImaeT 5%);
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OoJbIIasi CTOMMOCTB 3aTpaT Ha CTPOUTEIHCTBO KOMIIPECCOPHBIX CTAHIIUHM, ra30pacipeieIuTeNbHbIX Oy-
JIOK U CETU Ta30IPOBOJIOB B Hayase o0ycTpOHCTBa MECTOPOXKICHHIA;

OO0JIBIIION PACXOJ AIEKTPOIHEPTUU Ha JOOBIYY 1 T HehTH MPH SKCIUTyaTalluu MajoJeOUTHBIX CKBaYKUH C
HU3KUMH IMHAMUUYECKUMH YPOBHSMH.

HacocHble crioco0bl 3KCITyaTaluy CKBaKUH

CyIecTBYIOT ClIeAYIOIINE BUIbl HACOCHOM KCIUTyaTallui CKBayKUH:

YCTaHOBKOU IMITaHroBOro riryounHoro Hacoca (YILIT'H);

YCTaHOBKOM AJIEKTpOIeHTpoOexkHOTo Hacoca (YIIIH);

YCTaHOBKOM IITAaHTOBOTO (JINOO 3JEKTPONOrpy)HOro) BunToBoro Hacoca (YIIIBH, YOBH);
yCTaHOBKOH 3nekTpoauadparmennoro Hacoca (YO AH) u np.

TecrT.

[Tepedyens BonmpocoB (3a1ad, 3aAaHUH, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

Homep:##389.6.1.1.1.1.0(1)
3amanue: UYTo moHUMaeETCs o OOIUM OomlpeiesieHneM pa3pad0TKH HEQTSHBIX U Ta30BBIX MECTOPOXKIC-
HUN:

OtBeTsI:

1) HAy4YHO-00OCHOBAaHHOE YIIpaBJICHHE MPOIIECCaMU JIBUKEHHUS B TUIACTE U K CKBaKWHAM He(TH, ra3a
Y BOJIbI C LIEJIbIO UX TOOBIYM

2) NOUCK He(TEera3oBbIX 3aJeKeil U ganbpHeiiee OypeHus ¢ 1ebio T0ObIYU IEHHBIX KOMIIOHEHTOB
3) no0br9a HeTH, Ta3a U BOJBI U3 3eMHBIX HEJIP

4) OypeHue 1 ocHalleHue He(hTera3oBoro MpoMbIcia

5) HET BEPHOTO BapraHTa OTBETa

Homep:##389.6.1.1.2.1.0(1)
3ananue: Kak HazpIBaeTcs mepBasi cTaaus J00bIYU HEPTH:

OTtBeTsI:

1) OCBOGHHE IKCILUTYaTAIIHOHHOTO 00BEKTa
2) noyiepKaHue ypoBHs J00bIY HEPTH

3) 3aBepILaroIIas CTaaus pa3paboTKu

4) OCHOBHA CTaINsA

5) TpETUYHAs CTaJus

Homep:##389.6.1.1.3.1.0(1)
3ananue: Kakumu cBOHCTBaMU XapaKTepHU3yeTcsl BTopas cTaaus pa3paboTKu HEPTIHOTO MECTOPOXK/Ie-
HUS:

OTtBeTsI:

1) nepuo CTadMIbHOM 100bH He(hTH

2) NepuoI Najaroneid 100619 HePTH

3) MEPHUOJ PE3KOTO POCTa OOBOTHEHHOCTH MPOYKIINH CKBAKHH
4) MepHoJT HapacTaromel 100k HeQTH

5) NepUo/Jl 3aBepIIAOIIeii cTaAuN Pa3pabOTKH MECTOPOKICHUS

Homep:##389.6.1.1.4.1.0(1)

3ananue: PexxuM pacTBOPEHHOIO ra3a — 3TO PEKUM:

OTBeTHI:

1) KOTI'Jla OCHOBHBIM UCTOUYHHUKOM DHEPIHH JBUKEHHS He(PTU K 3a005M CKBaXUH, SBJISIETCS YHEPTHS
paciMpeHus raza pacTBOPEHHOTo B He(hTH

2) KOTI'Jla OCHOBHBIM UCTOUYHHUKOM 3HEPIHH JBUKEHHS He(PTU K 3a005M CKBaXUH, SIBJIAETCS YHEPTHS
pacIIMpeHus ra3a, ra30BOM MIANKU

3) KOTI'Jla UCTOYHUKOM SHEPTUU ABMKEHUS He(TH K 3a005IM CKBaXKUH CIYXaT SHEPTUU PA3ITUYHBIX
CWJI: YIIpyTHe, IOATOP BOJ, SHEPTHs paclIMPEHUs Ta3a ra30BOM MIANKK U PACTBOPEHHOTO ra3a, IpaBUTa-
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LIMOHHAS CHJIa
4) KOT/Ia C MECTOPOXKICHUS TOOBIBAaeTCS ra3
5) HET IIPaBUJIILHOI'O OTBETA

Homep:##389.6.1.1.5.1.0(1)
3amganue: YTo moHUMaeTCs o 0OIUM onpeiesieHneM pa3pad0TKH HEQTSHBIX U Ta30BBIX MECTOPOXKIC-
HUN:

OtBeTsI:

1) HAY4YHO-00OCHOBAaHHOE YIIpaBJICHHE MPOIIECCaMU JIBUKEHHUS B TNIACTE U K CKBaKWHAM He(TH, ra3a
Y BOJIbI C LIEJIbIO UX TOOBIYM

2) NOUCK He(TEra3oBbIX 3aJeKell U ganbpHeiiee OypeHus ¢ 1ebio T0ObIYU IEHHBIX KOMIIOHEHTOB
3) no0br9a HeTH, Ta3a U BOJBI U3 3eMHBIX HEJIP

4) OypeHue 1 ocHalleHue He(h)Tera3oBoro MpoMbIcia

5) HET BEPHOTO BapHaHTa OTBETa

Homep:##389.6.1.1.6.1.0(1)

3ananue: YTo MOHUMAETCs MOJ CUCTEMOM pa3pabOTKH HE(TIHBIX U Ta30BBIX MECTOPOXKICHUI:

OtBeTsl:

1) pa3MeleHe Ha MPOIyKTUBHOM 1011 HEOOXOAMMOTO YHCIia TOOBIBAIOIINX, HATHETATEIbHBIX,
IE30METPHUYECKHX, HAOIIOJaTeIbHBIX CKBAKMH, OPSIOK BBOJIA MX B AKCIIIYaTAIMIO U TOAep)KaHHe
OTIpeJIeIEHHBIX,, IOMYCTUMBIX TEXHOJIOTUYECKUX PEKUMOB IKCIUTYaTallul CKBAKUH

2) Hay4YHO-000CHOBAHHOE YIIPaBJIICHHUE MPOIIECCaMH JIBI)KEHUS B TUTACTE M K CKBaXKMHAM He(TH, ra3a
1 BOAHBI C IICJIBKO UX I[O6BI‘II/I

3) MOMCK He(PTETa30BBIX 3aJICKEH U NalbHEHIIIee OypEeHHUs C 1EbI0 TOOBIYN [IEHHBIX KOMITOHEHTOB
4) MOJBEM KUJKOCTH Ha THEBHYIO IIOBEPXHOCTH IIPU ITOJIEPKAHNU 3aJaHHOI'O YCTHEBOIO JaBICHUS
5) HET BEPHOTO BapraHTa OTBETa

Homep:##389.6.1.1.7.1.0(1)
3ananue: Kak Ha3pIBaeTCsl pexXUM DKCIUTyaTallMi He(YTSHON 3aJIeXKH, TPU KOTOPOM OCHOBHBIM UCTOYHU-
KOM DHEPI'MH ABJIACTCS CUIIA TSKECTH:

OTBeTHI:

1) TPaBUTAIMOHHBIM

2) BOJIOHATIOPHBIM

3) YIPYro-BOJIOHATIOPHBIM
4)  ynpyrum

5) ra30HaIOPHBIM

Homep:##389.6.1.1.8.1.0(1)
3ananue: [Ipu ynpyro-BoI0HAMIOPHOM PEKUME pa3padOTKH OCHOBHBIM UCTOYHHKOM SHEPTUU SIBISICTCS:
OTBETHI:

1) YIIPYTOCTh MOPOA-KOJIJIEKTOPOB M HACBIIIAIONIEH UX JKUAKOCTH, a TAK)KE HAITOP KPaeBbIX BOJ
2) HaIop raza ra3oBOM IIANKu

3) TOJIBKO HAIOp KPaeBbIX BOJ

4) CHUJIBI TSDKECTH HepTH

5) CHJIBI TSDKECTH IJIACTOBBIX BOJI, @ TAKXKE BBILIEIISIKAIIUX ITOPO/I-KOJIJIEKTOPOB

Homep:##389.6.1.1.9.1.0(1)
3amanue: Pa3paboTka MECTOPOXKACHUI 3TO KOMILIEKC MEPOTIPHUATHI B KOTOPHIN BXOJIUT:
OTBeThI:

1) BBIOOD TOPSIIKA ¥ TEMIIA BBOJA CKBaXXHH B IKCILTyaTaIUIO
2) cemnaparus He)TH U rasa
3) BBIOOP 000PYIOBAHUS CKBAKUHBI

4) HarpeB He(TIHOU IMYIIbCUU
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5) pacder OypHIIBHON KOJIOHHBI

Homep:##389.6.1.1.10.1.0(1)
3amganue: YCTaHOBUTE TIEPBOOUYEPETHON TTapaMeTp ISl OTpeIeIICHUsI BpDEMEHU Pa3pabOTKH 3aJICHKU:
OTBETHI:

1) BBIJICJICHHUE JTAIOB Pa3padO0TKH

2) onpeJieJIEHuEe CBOMCTB I1acTa

3) ompeieJieHue CyMMapHOTO J1Ie0nTa CKBaKHH

4) orpeieneHne 0OBOJHEHHOCTH MPOTYKIINH;

5) BBIJICIICHUE TTOJIOKEHHS PACUETHBIX KOHTYPOB HE(hTEHOCHOCTH

JlabopaTopHas pabora.

[Tepedyens BonmpocoB (3a1ad, 3aAaHUH, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

JlaGopaTopHoe 3aHATHE

HccnenoBanue paboTHI OTJIENBHBIX JIEMEHTOB YCTAHOBKH CKBRKMHHOTO HITAHTOBOTO HAcoca

Lenb paGoThl: 3aKkperieHHe MOMyYSHHbBIX Ha JICKIUAX 3HAHHUH M0 YCTPOHCTBY M paboTe 000py10BaHUs
JUTsl TOOBIYM He(DTH CKBaXKMHHBIM HACOCOM; MMPUOOPETEHNE HaBBIKOB pabOTHI ¢ 000PYI0BAaHHUEM U OTIpe-
JeTICHUE peXuMa paboThl 000pyIOBaHUS, pacYeT OCHOBHBIX TapaMeTPOB pabOTHI Hacoca.
Hcnonp3yembie 000py10BaHNE U MaTEPHAIIbBL:

JlaGopaTopHas ycTaHOBKa «Y CTAaHOBKA CKBXMHHOTO ILITAHTOBOT'O HACOCA»

TpebGoBaHus MO TEXHUKE OE30MACHOCTH

1. K pabote Ha ycTaHOBKE CTYIEHTHI IOIYCKAIOTCS MOCJIE CIIEHUAIBHOTO HHCTPYKTaXKa 10 MpaBHiiaM
TEXHUYECKOH, DJIEKTPUUECKON U MOXKAPHOU OE30MaCHOCTH.

2. [Tocne mpoBeaeHNsT MHCTPYKTaXa JOJKHA OBITh C/I€aHa ClelMalbHas 3alKCh B J1a00paTOpHOM
’KypHase, BHECEHbI (paMUIMK IPUCYTCTBYIOLINX HA HHCTPYKTAXKE U UX POCIHCH

3. BrImonHATh Kakue Jub0 ornepauy npu padbotaronieM 000py10BaHUN HE OMYCTUMO.

4. Bce nBrxymuecs 4acTH MEXaHU3Ma JOJKHBI OBITh OTPasKICHBI.

S. BxutoueHne ycTaHOBKH ITPOU3BOANTCS TaOOpaHTaM MM 3aBEYIOIINM J1abopaTopuei.

3amanue: [lepen mpoBeaeHneM 1ab0paTOpHOI pabOTHI TOBTOPUTH YCTPOWCTBO W MIPUHITUTT ACHCTBUS
CKBKMHHBIX IITAHTOBBIX HACOCOB U MX MPHUBOJIOB 110 MaTepUATY JICKIIHI; U3y4UTh TA00OPATOPHYIO yCTa-
HOBKY, 03HaKOMUBIIHUCH C YCTPOICTBOM M Ha3HAYEHHEM Ka)KJI0T0 y371a, IPH 3TOM HCIOIb30BaTh OMUCa-
HUE, IPUBEJICHHOE B pa3/ieie 2; U3yUUTh KOHCTPYKLHUIO IO O€30MacCHOMY 3allyCKy M 9KCIUTyaTalluy ycTa-
HOBKH; TPOBECTU U3MEPEHHE FTEMEHTOB KOHCTPYKIUH, YUCIICHHbIE 3HAUE€HUSI KOTOPBIX MOTPEOYIOTCS
U1l pacdyeToB. BEIMONMHUTE TpeOOBaHMS K pe3yiibTaTaM OIBITOB, 0OPMHUTE OTYET, PEIIUTH 3a1auy. Pe-
3yJNbTaThl BCEX UCCIIEOBAHU MpeaAcTaBUTh B Tabnuie. OTBETUTh HAa KOHTPOJIbHBIE BOPOCkl. COCTaBUTh
OTYET COTJIACHO TPEOOBAHUIA.

BriBosibl: (aHaIM3 U MHTEPIPETALUs PE3YIbTATOB, OJYYEHHBIX MPU BBIIOJIHEHUH Ja00paTOpHOI paboThI
B BUJC KPaTKUX, HO MPUHIUITHAIIBHO HCOGXOI[I/IMBIX J0Ka3aTcCiIbCTB, 06OCHOBaHHﬁ, pa3’b$ICHeHHI>'I, corja-
COBAHHBIX C IESIMHU U TEMOU J1a00paTOpHOU paboThI);

KoHTposbHBIE BOIPOCHI

[IpuHIIMT AEHCTBUS ITAHTOBOI'O CKBAXKMHHOI'O HAacoca.

OTiMune BCTaBHOTO MITAHTOBOTO CKBAYKMHHOTO HACOCA OT HEBCTABHOTO.

Kak Biuser ra3 Ha Mpou3BOIUTENBHOCTH HACOCA.

Yro moHuMaeTcsa 1o ,Z[G6I/ITOM CKBaXHUHBI.

UYto moHUMAaeTCs 1Mo CHCTEMON pa3pabOTKH.

Kak xnaccuduuupyroTcst cucteMsl pa3paboTKU MO0 TEOMETPHUECKOl (hopme.

HonHoe OTIMCaHUE TIPUBEACHO B YIEOHO-METOAMYECKOM TIOCOOUH:

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