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JA.I'. Ilerpaxkos

PABOYAS ITPOI'PAMMA TUCIUAITIMHBI

CKBA’KNHHAA 1OBbIYA HE®THU U T'A3A

YpoBeHb BbICIIEr0 00pa30BaHMA: bakanaspuar

HanpagByieHue moAroToBKM: 21.03.01 Hedrerazosoe nemno

HanpasJennocts (npodu.in) DKcrtyatanus U o0CIy)XHUBaHHe 00bEKTOB JOOBIYN
He(TH

KBanundukanus BbINYCKHUKA: bakamasp

®opma o0yueHus: OYHas

CocraBureJb: nouent Kopo6os I'.10.

Cankr-IleTepOypr 3
=3 JOKYMEHT NOIMACAH YCHIEHHOH
Y KBATHEHIHPOE AHHOR
J‘ SEETFOHHOH ITOIMACHED

Cepreheear: 00F3 503F 985D 6337 7604 4543 BDYB 602D 1C
Enagensy: [Tameees Haranes BrammmpoEE
Jedtcrentenes: ¢ 17.12.2002 mo 21.03.2004




PaGoyass mnporpamMmma JMCHUILIMHBI «CxBaxkuHHasT 100bMa HePTH W Trazay
pa3paborana:
-B cooTtBercTBHM ¢ TpeboBanmsimu PI'OC BO — OakamaBpwar IO HaIpaBJICHUIO

nonroroBku  «21.03.01 HedrerazoBoe meno», yTBEpKIESHHOrO NpUKa3oM MUHOOpHAYKH
Poccun Ne 96 ot 09.02.2018 r.;

- Ha OCHOBaHMHM Y4€OHOTO I1aHa OakajlaBpyara 1o HalpaBJieHHI0 moarotoBku «21.03.01
HedrerazoBoe neno» HampaBiieHHOCTh (MPOoduiIb) «IKCILTyaTalus U 00CITy)KUBaHUE O0BEKTOB

TOOBIYH HEPTHY.

CocraBuTelnb K.T.H., goueHt Kopo6os I'.1O.

PaGouass nporpamma paccMoTpeHa H 000peHa Ha 3acefaHuu Kadeapsl pa3paboTKu U

AKCILTyaTaluu HEPTSIHBIX U Fa30BBIX MECTOPOXKIEHUHN OT «5» denpans 2021 r., mpotokon Ne 11.

3aBenyromnuii kadeapoit I.T.H., mpodeccop Poraues M.K.

PaGouas nporpamma corsiacoBana:

HavanpHEK OT/HENa THIIEH3UPOBAHMS,
aKKpeIuTalMM U KOHTPOJIS KauecTBa Hy6posckas 10.A.
o0pazoBaHUs

HavansHuk oTnena METOIUIECKOTO
K.T.H. Pomanunkos A.1O.

obecrieueHust yaeOHOTO mpoIecca



1.IEJIA U 3AJAYM TUCOUTLINHBI

Llenp AUCIUNINHGL:

- puoOpeTeHre CTYJAEHTAMU 3HAHMKA O CKBaXUHHOW TEXHOJIOTMH W3BJICUCHUS U3 HEIP
VIIEBOMOPOJOB HA COBPEMEHHOM OJTame pa3BUTHS He(TerazomoObIBalOIIe oTpaciu |
MEePCIEKTUBHBIX HANPABJICHUSAX €€ COBEPIICHCTBOBAHUS, OOECIICUMBAIOIIMX PAIlHOHAIBHYIO
pa3paboTKy MEeCTOPOXKICHUH HEPTH U ra3a.

OCHOBHBIC 33J1a41 JUCIUILUINHBI:

- (OopMHUpOBaHHE Yy CTYACHTOB 3HAHUU O TEXHOJOTHUSX W TEXHHKAX BO3JCHCTBHUS Ha
3a5exb HeTH;

- O03HAKOMJICHHUE CTYACHTOB C OCHOBHBIMU TEOPHUSIMHU MOIBEMA KUTKOCTH B CKBAKHHE;

- (opmupoBaHHUE y CTYJACHTOB MPEACTABICHUS O MEXaHU3UPOBAHHON H00bIUe HEDTH U
rasa,

— pPa3BUTHE Y CTYACHTOB HABBIKOB CaMOCTOSTEIHHOCTH B HOBATOPCKOM pEIICHUH
BOIIPOCOB  MPOSKTUPOBAHHS  ONTHMAIBHBIX PEKHMOB pabdOThl CKBOKHWH B  CIUHOU
TUAPOIMHAMUYECKONW CHUCTEME «IIPOAYKTUBHBIN MIIACT — J0OBIBAOIIAS CKBAXXUHA — KOMILIEKC
cOopa CKBaXMHHOW MPOJYKIMHM - HAarHeTaTelbHAas CKBOKWHA — TUIACT» JUISl OOECTeUeHUs
BBICOKOM KOHEYHON KOMIIOHEHTOOT/Ia4H YTIIIEBOJAOPOIHBIX 3aJIEKEH.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucumumba «CkBaXWHHAs A00bYa HEe()TH M Ta3a» OTHOCHUTCS K JUCIHILIMHAM
00s13aTeIbHOM  4acTH OCHOBHOW MNpo(ecCHOHaIbHOM 00pa3oBaTeNbHOW MPOrpaMMBbl IO
HanpaBieHuio mnoarotoBku «21.03.01 HedrerazoBoe peno» HampaBieHHOCTh (TIPOQHIIB)
«QKcmryaranys 1 o0ciIy>)KuBaHUE 00BEKTOB JOOBIYM HEPTH» U U3ydaercs B 5 U 6 ceMecTpax.

[IpenmecTByomuMu KypcaMmy, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs IUCUUIUIMHA
«CkBakMHHas 100bya HepTH M razay, ABisAtoTcs «l 'mapaBnuka», «OCHOBBI He(pTErazoBOro
JeIan.

HucuumuimHa «CKBaXMHHAs 700bIYa He(TH U ras3ay SBISETCS OCHOBONOJAraromei s
W3YYEHHUS CIEAYIOUMX JUCHUIUIMH: «TeKkymuid U KanuTaJbHbI PEMOHT MOPCKUX CKBAaXXUH,
«'mapornHaMUYecKUE METOABI UCCIEA0BAHNS CKBAKUH U TUIACTOB.

Oco0OeHHOCThIO JUCUUIUIMHBI SBJISETCS KOMIUIEKCHBIM TMOJAXOA K PacCMOTPEHHIO
BONPOCOB paboThl HedTerazoBoit orpacinu. IIpu OCBOGHHMM OUCHMIUIMHBI M3ydaeTcs (U3UKO-
MaTeMaTUYeCKUH ammapatr MpoIeccoB MoIbeMa KUJIKOCTH B CKBaknHe. PaccmoTpenue no0bun
YIIEBOJOPOAOB PACCMATPUBAETCS B KOMILIEKCE C MPOLIECCAMH B IUIACTE U HA YCThE CKBAKUHBI.

3. IVIAHUPYEMBIE PE3YJIbTATHBI OBYUYEHUS 11O JUCHUIIINHE,
COOTHECEHHBIE C IIJNTAHUPYEMBbBIMU PE3YJIbTATAMHU OCBOEHMU S
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[Tponecc m3yuenus aucruruinHbl «CKBaXuHHAs J100bYa HEDTH W ra3a) HANpPABJICH Ha
dbopMUpOBaHUE CIETYIOMINX KOMITETCHIIUH:

®opmMupyeMble KOMITETEHITNT
Koa u HanMeHOBaHMe HHAMKATOPA

Conepixanne Koz JIOCTHKEHUS] KOMIIeTeHIHH

KOMIIEeTeHI[UH KOMIeTeHIHH
CriocobeH yyacTBOBaTh OIIK-2 OIIK-2.1. VYmeer ompenensite MNOTPEOHOCTh B
B IIPOEKTHUPOBAHUH IIPOMBICIIOBOM ~ Marepuaie, HeoOXOAUMOM  Juis
TEXHUYECKUX COCTaBJICHUS pabOYNX MPOEKTOB
00BEKTOB, CUCTEM U OIIK-2.2. Brnangeer HaBbikamMu cOopa U 00pabOTKH
TEXHOJIOTUYECKUX MEPBUYHBIX MaTepUAJIOB MO 3a/laHUI0 PYKOBOZACTBA
IPOILIECCOB C YYETOM IIPOEKTHOM CIIyXOBI




®opmMupyemMble KOMIIETEHIINH

Kox u HauMeHOBaHHeE HHAXKATOpAa

Conepranne Koz AOCTHKEHUS] KOMIIeTEeHIIUN
KOMIIeTeHIUH KOMIIeTEeHI[UH
YKOHOMUYECKHUX, OIIK-2.3. 3HaerT NpUHIUNMAIBHBIE pa3Iudus B
9KOJIOTMYECKHX, NOX0JaX K  IPOEKTHUPOBAHMIO  TEXHHUYECKHX
COIMAIbHBIX U IPYTUX 00BEKTOB, CUCTEM U TEXHOJIIOTUYECKUX MPOIIECCOB
OTpaHUYCHUMN OIIK-2.4. YMeer aHaIM3UMpOBaTh XOJN peanu3aluu
TpeOoBaHUI paboyero MpOeKTa MpPU BBINOJTHEHUU
TEXHOJIOTUYECKUX TPOLIECCOB, B CHIIYy CBOEH
KOMIIETEHIIUH BHOCUT KOPPEKTUPOBKY B MIPOCKTHHIC
JaHHbBIE
OIIK-2.5. VYmeer  oueHHBaTb  CXOAUMOCTH
pe3yNnbTaTOB PACYETOB, MOMYYAEMBIX O PA3IMYHBIM
METOIUKAM
OIIK-2.6. Bmanmeer HaBbikamu paboTel ¢ DOBM,
MCITOJIb3Ysl HOBBIE METO/BI U MAKETHI IPOrPAMM
OIIK-2.7. Bnageer HaBbIKAMU  OIEPATUBHOIO
BBITNIOJTHCHHS TPeOOBaHUI pabovero mpoeKTa
Cnocobexn OIIK-7 OIIK-7.1. 3HaeT COoZEpKaHUe MaKETOB
aHaJIM3UPOBATh, MPOU3BOJICTBEHHOM JIOKYMEHTAIIMH, CBSI3aHHBIX C
COCTaBIISITh U npodecCHOHAIBHON 1eATeTbHOCTHIO
MPUMCHSITh OIIK-7.2. VYmeer 0000mars WHPOPMANHIO U
TEXHUYECKYIO 3aHOCUTh B ONlaHKM MaKeTOB B COOTBETCTBHH C
JIOKYMEHTAIHUIO, JIEHCTBYIOIIIMMHU HOpMaTHBAMHU
CBSI3aHHYIO C OIIK-7.3. Bnageer HaBbIKAMH  COCTaBIJICHUS
npodeccuoHanbHOM OTYETOB, 0030pOB, CIPABOK, 3aBOK
JIeATEIbHOCTBIO, B U Jp., ONHPAsACh HA PEAJbHYIO CUTYAILIUIO
COOTBETCTBUU C OIIK-7.4. YmeeT UCTOIB30BaTh OCHOBHBIE BHUJBI U
JEHCTBYIOIIUMHU CoJIep>KaHHe MaKeTOB MIPOU3BO/ICTBEHHOM
HOPMAaTHBHBIMHU JIOKYMEHTAIMHU, CBA3aHHBIX C Mpo¢eCcCHOHATHLHOMN
MIPABOBBIMU aKTaMH J€SATEIbHOCTBIO
CnocoOHOCTb [IKC-1 [IKC-1.1. 3nare OCHOBHBIE NPOU3BOJICTBEHHBIE
OCYULIECTBIISTh MPOLIECChl, MPEACTABIAIONINE €IUHYI0 LEMOYKY
1 KOPPEKTUPOBATH He(Tera3oBbIX TEXHOIOTUI
TEXHOJIOTHYECKHE I[IKC-1.2.  VYmerp mnpu  B3aUMOACUCTBUU  C
MIPOIIECCHI CEepPBUCHBIMH KOMMAHUSMH W  CIEIHAIMCTAMU
He(TerazoBoro TEXHUYECKUX CITY’KO KOPPEKTUPOBATH
MIPOM3BOJICTBA B TEXHOJIOTUYECKHUE TPOIECCHl C Y4YETOM peajbHOU
COOTBETCTBUU C CUTYaIu1
BbIOpaHHOM cdepoit [IKC-1.3. Brpagetp  HaBBIKAMH  pPYKOBOJCTBA
npodecCHoHaNBHOM MPOU3BOICTBEHHBIMH MPOLECCAMU C MPUMEHEHHUEM
NeATETLHOCTH COBPEMEHHOTO 000pYIOBaHUS U
MaTepHalioB
CnocoOHOCTb ITKC-2 [IKC-2.1. 3HaTh Ha3Ha4YeHUeE, IpaBuia
MPOBOANTH PabOTHI 1O JKCIUTyaTallud ¥ peMoHTa  HedTerazoBoro
JUArHOCTHKE, o0opynoBaHus
TEXHUYECKOMY I[IKC-2.2. 3narp m0OpUHLUIB OpraHU3allMd U
00CTyKUBaHUIO, TEXHOJIOTUU PEMOHTHBIX PadOT, METOABI MOHTaXa,
PEMOHTY U PETYTUPOBKH U HAJAJKH 000PYIOBAHUS
SKCILTyaTalluu I[IKC-2.3. VYMerb aHamuM3uMpoOBaTh MAPAMETPHI
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®opmMupyemMble KOMIIETEHIINH

Kox u HauMeHOBaHHeE HHAXKATOpAa

Conepxanne Koz AOCTHKEHUS] KOMIIeTeHIIUH
KOMIIeTeHIIUH KOMIIeTeHIIUH

TEXHOJIOTUYECKOTO paboThI

000py0BaHus B TEXHOJIOTMUYECKOI0 000py10BaHUs

COOTBETCTBUU C [IKC-2.4. YmeTp pa3pabarbiBaTh U IJIAHUPOBATbH

BBIOpaHHOU chepoit BHEJIPEHUE HOBOTO 00OPYIOBaHUS

npohecCHOHATBLHOM [IKC-2.5. Bnagets MeTonamMu JMAarHOCTUKH U

JeSITebHOCTH TEXHUYECKOTO OOCIYXMBAaHUS TEXHOJIOTUYECKOrO
o0opynoBaHus (Hapy>KHBI U BHYTPEHHHUI OCMOTD)
B COOTBETCTBMU C TPEOOBAHUSAMH MPOMBIIICHHON
0€301aCHOCTH M OXPaHbI TPyJa

CnocoOHOCTD IKC-3 I[IKC-3.1. 3narp mpaBuwia O€30HaCHOCTH B

BBITIOJIHATH HEPTIHOM

paboThI 110 KOHTPOJIO U Ta30BOH IPOMBIIIJIEHHOCTH, B TOM 4YHCIE IpU

0€30MacHOCTH BOSHHKHOBEHHHM  HEIITAaTHBIX W  aBapUUHBIX

paboT npu NpOBEIEHUH cUTYyalui

TEXHOJIOTUYECKUX

IPOLIECCOB

He(Tera3oBoro

IIPOM3BOJICTBA B

COOTBETCTBUHU C

BbIOpaHHOM cdepoii

npodecCuOHAIbHON

JIeSITeIbHOCTH

CnocoOHOCTb [IKC-4 [IKC-4.1. 3Harth TEXHONOrMYECKHE TMpOILECCHl B

OCYIIIECTBIISATh obracT He(TerasoBoro jenaa A OpraHU3ALUN

OlepaTUBHOE paboTh! KOJUIEKTUBA UCHIOTHUTENEH

COIIPOBOXKACHUE [IKC-4.2. YMmerp npHUHHMATh HCHOJHUTEIIBCKHUE

TEXHOJIOTHYECKHUX pelieHus Tpu pa3dpoce MHEHHH M KOH(DIMKTE

IIPOLIECCOB B UHTEPECOB, OINpPENENUTh MOPSAAOK BBIIOIHEHUS

COOTBETCTBUU C pabor

BbIOpaHHOM cdepoii I[IKC-4.3. Bnanetp HaBbIKAMH  ONEPATUBHOIO

npodeccuoHanbHOM CONIPOBOXK/IEHUSI TEXHOJIOTMUYECKHX IPOLIECCOB B

JIeSITeIbHOCTH o0JsiacTi He(Tera3oBoro Jiena

CrocoOHOCTD I[IKC-5 TIKC-5.1. 3HaTh MMOHSITUSI u BUJIBI

opopMIATH TEXHOJIOTHUYECKOH,

TE€XHOJIOTHYECKYIO, TEXHUYECKOW W TIPOMBICJIOBOW JOKyMEHTAIUU W

TEXHUYECKYIO, MpeabBIseMble K HUIM TpeOOBaHUS

IIPOMBICIIOBYIO

JOKYMEHTAIUIO 110
00CITy>)KHBaHUIO U
OKCILTyaTaIuH
00BEKTOB
He(TerazoBoi oTpaciu
B

COOTBETCTBHUH C
BBIOpaHHOU chepoit
npoecCHOHATBLHOM
JeSITeITbHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThI

OO01mas TpyI0eMKOCTh TUCHUIUTHHBI «CKBaKUHHAs T0ObIYa He()TH U ra3a» cocTaBiseT 6
3aueTHBIX equuunl, 216 ak. gacos.

Bcero AK. 4Yachbl 110
Buj yueOHoii padoTsl aK. ceMecTpam
4acoB 5 6
AyIUTOpPHBIE 3aHATHSA, B TOM YHCJIE: 85 85 -
Jlexmmm (JI) 34 34 -
[Tpaktuueckue 3ausrtus (I113) 34 34 -
JlaGopaTtopHusie padoTs (JIP) 17 17 -
CamocrositesqibHasi padota cryaeHToB (CPC), B TOM uncie 95 59 36
Brimonaenne KypcoBoii paboThl (IIpOeKTa) 36 - 36
ITonroroBka K MpakTHYECKUM 3aHATHSIM 39 39 -
[ToaroroBka K 1a00paTopHBIM paboTam 20 20 -
g([}([))MemyTquaﬂ arrecranus — 5k3aMeH (), KypcoBOH MPOEKT 336) | D(36) KII
O01masi TPy10€eMKOCTb JUCIHMILIHHBI
ak.yvac. | 216 180 36
3ad4. el. 6 5 1

4.2 ConepxxaHue QM CUMILTHHBI

VY4eOHEIM IIJIAaHOM NpeaAyCMOTPCHBI: JICKIIUHW, MNPAKTHYCCKUC 3aHATHA, J'Ia60paTOpHI>IC
pa6OTLI 1 CaMOCTOATCIIbHAA pa60Ta.

4.2.1. Pazaeanl TMCHMILINHLI M BUABI 3AHATHH

Buanl 3ansaTuit

HaumeHoBaHue pa3aenoB

Bcero ak. yacoB
Jlexkuuu
IIpakTHYeckue
3aHATHSA
JlaGopaTopHbie
padoThI
CamocTosiTe/IbHAsI
pabora cTyjaenra,
B TOM 4HCJIe
KYPCOBO#i MPOEKT

1. IlogroToBka CKBaXXHH K OKCIUTyaTallun W HUX
OCBOCHUC

2. TCOpCTI/IquKI/IC OCHOBBI IMOoAbEMA XKUAKOCTH M I'a3a
N3 CKBaXHNH

o
IN
N
N
oo

30 | 6 | 4] 4 16

3. | OxcnyaTanus HEPTSIHBIX CKBAXKUH 97 |16 |18 | 9 38
4. | OcHOBEBI BBIOODA aIMOHAIBLHOIO crocoba
pa — pall 24 | 2 | 4 | 2 10
IKCITyaTaIllii CKBAKUH
5. | DkcrutyaTainysi CKBaKHH B OCJIIOKHEHHBIX YCIOBUSIX 18 | 10 | - - 8
6. | Dkciutyaramuss Ta30BBIX W Ta30KOHIECHCATHBIX
yatan g 2| 4| 4|4 10
CKBAXUH
7. | DKcrutyaTanys HarHeTaTeIbHBIX CKBAXKUH 7 2 - - 5

Hroro:| 180 | 34 | 34 | 17 95




4.2.2. Conep:kanue JeKINOHHBIX 3aHATHH

HaumeHnoBanue
pa3jaesa I CHUNJINHBI

Conep:xaHue JeKIMOHHBIX 3aHATHH

TpyaoemkocTb
B aK. 4Yacax

IlonroroBka CKBa)XKUH
K OKCIDTyaTallil W WX
OCBOCHHUE.

CoBpeMEHHOE COCTOSIHUE CKBaKMHHOW TEXHOJIOTUI
I00BIYM YIJIEBOJOPOIOB U3 HeAp B Poccun u 3a
pyoexxom. Kitaccudukaius cmioco00B SKCIUTyaTauu
ckBaxMH. PU3HUECKUe NMPOLECCHl, TPOTEKAOIINE B
npu3aboitHoit 30He racta (I1311) B mepuos ero
BCKpBITHSL. TpeOoBaHUs K KOHCTPYKLMH CKBaYKHHBI
u 3a00s1. CriocoOs! otteHkH coctosuus [1311.
TeopeTnueckre OCHOBBI IIPOLIECCA OCBOCHUS
ckBakuH. CriocoObl nepdopauy CKBaXKUH €
COXpaHEHUEM KOJUIEKTOPCKUX cBoicTB nopon [13I1.
[IpuTOK KMIKOCTHU U T'a3a K CKBOKHUHE. Y PaBHEHUE
Mromton. MeTonbl 1 criocoObl BRI30Ba IIPUTOKA
HC(bTI/I 1 ra3a K CKBaXXnHEC€, TCXHHUKA 1 TCXHOJIOT' U
paboT. PacyeT OCHOBHBIX THAPOAUHAMUYCCKUX
XapaKTePUCTUK IPU OCBOCHUH CKBAXKHH.
rI/II[pOILI/IHaMI/I‘ICCKI/IC HCCJIICAOBAaHNA CKBAaXHH.
TeopeTnueckre OCHOBBI H 00pabOTKa pe3yIbTaTOB
UCCIICIOBAHNH CKBaKMH Ha YCTAaHOBUBIIUXCSA U
HEYCTaHOBHBILIMXCS PEKUMAax pabOThI.
OnpenesneHre NPOAYKTUBHBIX XapaKTEPUCTHK
OTJENbHBIX NPOIMJIACTKOB B JOOBIBAIOIIUX U
HarHeTaTeNbHBIX CKBXHHaX. O00pyAoBaHKE U
npuOOPEI, TPUMEHIEMBIC IPH UCCIICAOBAHUN
CKBa)XMH. Y CTAaHOBJIEHHE HOPM 0TOOPA TIIACTOBBIX
(IIIOUI0B U3 CKBAYKUHBI.

4

Teoperuueckue
OCHOBBI rnoabemMa
KUIKOCTH W Tasza wu3
CKBaXKHH.

®dusnyeckas CyIIHOCTb MPOLECCOB NOAbeMa
JKUAKOCTH | ra3a u3 Help. banganc sHepruu B
ckBaxuHe. CTPYKTYpbI Fa30KHIKOCTHBIX CMECEH.
Knaccudukanys ra30kxuaKOCTHBIX TOABEMHUKOB U
MPUHIIAI UX pabOThl. XapaKTepPUCTHKA
ra30’KUAKOCTHOTO MOIbEMHHUKA. AHAIN3 OCHOBHBIX
3aBHCUMOCTEH JAJIs Ta30KUIKOCTHOTO IIOABEMHHUKA.
Pacnipenenenue naBieHns B CKBaKHHAX.

OKCITyaTanus
HE(TSIHBIX CKBAXKHH.

DoHTaHHAs 3KCIUTyaTalusl CKBAXXHH. Y CIIOBUS
¢doHTaHNpOBaHMA CKBaXHH. Pacuer poHTaHHOTO
noabpeMHuKa. Perynuposanue paboTel hOHTAaHHBIX
ckBaxuH. O0opyaoBaHue POHTAHHBIX CKBAKHH.
OCoOCHHOCTH HCCIIeIOBaHNH (POHTAHHBIX CKBaYKHH.
OcnoxxHeHus: B pabote GOHTAHHBIX CKBAXKHH U
6oprba ¢ HIMH. MeToabI TPOIIeHNS
¢donranupoBanus. OOCITy)KUBaHUE M TEXHUKA
0e30MacHOCTH MPH KCIUTyaTanuy GOHTaHHBIX
ckBakMH. ['a3nudTHAs 3KCIUTyaTalusi CKBaXKHH.
Obnacte npuMeHeHus ra3nudra. Pacuer
KOMIIPECCOPHOTO MoabeMHMKa. [Tyck
KOMITPECCOPHBIX CKBa)XMH B 3KCIUTyaTanuio. Pacuer
MTyCKOBBIX JaBieHui. CriocoOBI CHIKEHUS
MTyCKOBBIX AaBieHni. OcobeHHOCTH 000pyI0BaHUS
1 MICCIIEIOBAHUS KOMIIPECCOPHBIX CKBaXKHH.
OcnoxHeHus Ipy ra3nuTHOHN SKCIUTyaTalun
ckBaxxuH. ['a3ocHa0xeHue u razopacipeesieHue
MIPU KOMIIPECCOPHOM IKCIUTyaTallul CKBAaXKUH.
OO0cayXuBaHUE U TEXHUKA 0€30MaCHOCTH MPU
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n/n

HaunMmeHoBaHHue
pazaejaa I CHUTLTHHBI

Conep:xaHue JJeKUMOHHBIX 3aHATUH

TpynoeMkocTh
B aK. yacax

9KCIUTyaTallui KOMIIPECCOPHBIX CKBAXKHH.
I'myOuHHO-HAacOCHAs SKCILTyaTalysi CKBaXKHH.
OcHOBHBIE BU/bI TTTyOMHHO-HACOCHBIX YCTaHOBOK,
001aCTh UX IPUMEHEHUS U IEPCIIEKTUBEI
JANbHENIIEro pa3BUTH. DKCILTyaTalusl CKBaKUH
HITAHTOBBIMH HACOCHBIMH yCcTaHOBKaMu. [TpuHImm
JEHCTBUS U OCHOBHBIE (haKTOPBI, BIUSAIOLINE HA
paloTy U MPON3BOAUTENBHOCTD IITAHTOBOI
CKB)KWHHOMW HacocHo ycraHoBku (LLICHY).
Harpysku B mtanrax u Tpy6ax mpu pabote ILICHY.
KoncTpynpoBaHue KOJIOHHBI HACOCHBIX IITaHT.
HccnenoBanue ckBaxkut, o0opyaoBanubix [LHICHY
(muHaMomMeTpus, BomHOoMeTpHs). OGopyaoBaHue
HICHY. YpaBHOBELIMBaHUE UHAUBULYAJTbHBIX
npusonoB LIICHY. Ycranosienue pexxuma paboThI
IICHY. DkcrnyaTaliysi MajloeOUTHBIX CKBa)KHH.
[lepuoanueckast SKCIUTyaTalys CKBAXKHH.
OcobenHoctu 3kcruryararun LLHICHY B
OCTIOKHEHHBIX ycI0BUsX. OOCTyKUBaHNE CKBAKUH
¢ HICHY u Texanka 0€30MaCHOCTH. DKCIDTyaTaIHs
CKBa)XMH YCTaHOBKaMH 3JICKTPOLIEHTPOOEKHBIX
HacocoB (YOLH). Cxema u npuHInn paboTel
Y3IH. OcHoBHBIE XapaKTEePUCTUKH 000PYIOBaHUS
YOIIH. Ilogbop obopymnoBaHUs 1 yCTaHOBICHUE
pexkuma pabotel YOIIH. OcobenHocTu
uccnenosanus ckBaxut ¢ YOLH. OcnoxHerus mpu
padore YOIIH. O6cnyx1BaHue yCTaHOBKH U
TeXHHUKa 0€30MacHOCTH NpH dKcIutyartanuu Y ILH.
HoBrle TexHOMOTHYECKHE U TEXHUUECKHE PEIIeHHS
IpY TIyOMHHO-HACOCHON 3KCIITyaTalui CKBAXKHH.
IToka3zarenu TEXHOIOTN4ECKOH 3PPEKTUBHOCTH
IKCIUTyaTallui CKBRKUH U (aKTOPHI, BIUSIONINAE HA
9TH TIokazaresu. Cxema U MPUHIUI PadOoThI
CKBaXMH, 000pYyI0BaHHBIX BUHTOBBIMH,
nuadparMeHHBIMU U CTpYiHBIMEU Hacocamu (BH,
JH u CH). O6nactu npuMeHEeHHs U TEXHUYIECKHUE
xapaktepuctuku ycranosok BH, JIH n CH.
OKcIuTyaTalnus CKBaXXHH yCTAaHOBKAMH
runponopiraeBbix HacocoB (YITIH). Cxema
MOJI3€MHOTO ¥ HA3eMHOTO 000pyI0BaHUS, TPUHIINIT
JIeHCTBUS U TeEXHUYecKkue xapakrepuctuku YITIH.
[IpumeHeHne TITMHHOXOIOBBIX MTOPITHEBBIX
HAaCOCHBIX YCTAHOBOK TSI TOOBIYH He(PTH.
OnHOBpEMEHHO-pa3ieNIbHAS SKCIUTyaTalus
HECKOJIBKHX TUIACTOB OJTHOW CKBa)KUHOU.

Y CTpoCTBO CKBaXKUHHBIX YCTAHOBOK JJIS
OJIHOBPEMEHHO-PA3/1€IbHON SKCIUTyaTalluu
HECKOJIBKHX TJIACTOB.

OcHOBBI BBIOOpA
PaLMOHATIBHOTO
croco0a IKCIUTyaTauuu
CKBa)KUH

[IpeaBapuTenbHBIN BRIOOP CIIOCO0a IKCIUTyaTaIHH.
Metoauky BEIOOpa cioco0a dKCIUTyaTaIiu
CKB)KWH. DKOHOMHYECKUE KPUTESPHUH U TIOKA3aTeIN
HaJIKHOCTH, YIUTHIBAEMBIC TIPU BBIOOPE CcIIocoda
akciuTyartanun. OIeHKa TO0OBIBHBIX BO3MOYKHOCTEH
CKBKUH C YYETOM TEXHOTECHHBIX MPOIIECCOB.




HaunMmeHoBaHHue

pazaejaa I CHUTLTHHBI

Conep:xaHue JJeKUMOHHBIX 3aHATUH

TpynoeMkocTh
B aK. yacax

OKcmryaranus
CKBaXUH
OCJIOKHEHHBIX
YCIIOBHSIX.

B

OcHoBHBIE (PAKTOPHI, OCIOKHSIOIIHE KCILTYaTaIIHI0
CKBaXXVH, UX YUYET U CIIOCOOBI OOPHOBI C HUMH.
DKCIUTyaTaIsi CKBOKUH TP MOBBIICHHOM
colepkaHnH 1ecka (MEXaHHIEeCKHX IIPUMECeii) B
CKBKMHHOU mpoayKuud. OcoOOEHHOCTH TEXHOJIOTUH
JOOBIYM BOJOHE(PTSHBIX SMYIBCHIA 1 He(pTEra30BbIX
cmeceit. CBOICTBa BOJOHEPTIHBIX SMYIBCUN
CIIOCOOBI TIPEAOTBPAIIECHHUS HX 00pa30BaHUS.
BuyTpuckBaxxuHHas neaMybcanys. BpenHoe
BIIMSTHHE CBOOOJTHOTO Ta3a Ha HACOCHOE
obopynosanwe. [loBsimienne 3¢ hekTHBHOCTH
pabOTBI HACOCOB IIPU BHICOKOM Ia30COACPKAHUH
HedTu. [IprnunHbL 1 ycinoBHs 00pa3oBaHuUs
acharbTOCMOIONapaPHOBBIX OTIOKEHHUI.
[penynpexnenne 00pa3oBaHus U yoaJCHUE
acdanbprocMononapadMHOBBIX OTA0KEHUH. MeTo bl
MpeaynpexIeHus 00pa30BaHUs THAPATOB U CIIOCOOBI
UX paspyuieHus. [[puauHbl 1 yCIOBHS 00pa3oBaHuUs
OTJIOKEHUH cosiell. MeTo bl POrHO3UPOBAHUS,
NPETOTBPAIICHHS 00PA30BAHMUS U YIATCHHS
OTJIOKEHUH coneld. [IpumeHsieMble TEXHOJIOT UM,
peareHThl U crienuaibHoe 00opyaoBanue. Poib
CEepoBOJIOPO/IA B TIpolieccax 00BN HEPTH U Ta3a.
Boprba ¢ cepoBomopoaom mpu qoobrde HedTH.
CynbgaTpenykiys ¢ 00pa3oBaHUEM CEPOBOIOPOIA U
cynbhuna xenesa. [[puMeHeHIEe XUMUIECKUX
METOJIOB M OAKTEPHUIIUJIOB JJIs1 TPEAOTBPAIICHHS
KOPPO3MOHHOTO pa3pyIieH st 000pyI0BaHHS 1
MOBBIIIEHHS YKOJIOTHYECKOH 6€30MacHOCTH
HEPTETTPOMBICIIOBBIX 00BEKTOB.
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OKcIUTyaTauus
ra3soBBIX
ra30KOHIEHCATHBIX
CKBa)KHH.

Oco0eHHOCTH KOHCTPYKIIUN Ta30BbIX CKBaXKHH.
Komruiekcbl CkBaXXMHHOTO 000pyA0BaHUSI.
O6ocHOBaHME peXuMa KCIUTyaTaruu (0Toopa)
ra30BbIX CKBOXKWH. TE€XHOIOTHS
TUIPOIUHAMHYECKUX UCCIIEIOBAHNMN Ta30BbIX U
ra30KOHJICHCATHBIX CKBAXHH U 00paboTKa
pe3ynbTaToOB UcCieoBaHui. PacueT pacnipeneneHust
JIaBJICHUSI U TEMIIEpaTyphl IO CTBOJIY Fa30BOH
CKBa)KMHBI. DKCIUTyaTalls Ta30BbIX CKBaXKHH B
OCJIO)KHEHHBIX YCIIOBUSIX.

OKCIUTyaTanus
HarHeTaTeJIbHBIX
CKBa)XUH.

Koncrpykuuu u o6opynoBanue 3a00s
HarHeTaTeNIbHBIX CKBaXHH. OCOOCHHOCTH MEpeBoia
HEPTSIHBIX CKBXKHH B HaTHETATEIIbHEIC.
TexHOIOTHN OCBOSHHSI HATHETATEIbHBIX CKBAXKHH.
Onenka kauecTBa padOT MO BCKPBITUIO TJIACTOB U
OCBOGHHIO HarHeTaTeIbHBIX CKBaXKWH. HazemHoe u
MO/I3eMHOE 000PYIOBaHNE HATHETATEIbHBIX
CKBaXHH. Bb160p pexxnmMa paboThl HarHETaTENbHBIX
cKBaKMH. OTHOBpEMEHHO-pa3/IeNIbHAS 3aKauKa
BOJBL. I 'MapoaMHAMHUUECKIE U TEPMOMETPUIECKUE
HCCJIEIOBAHNS HAarHETaTEeNbHBIX CKBAXXUH. CHATHE
npo¢uIsl IPHEMUCTOCTH.

HTroro:
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4.2.3. IlpakTnyecKkue 3aHATHUS

Ne . TpyroeMkocTh
Paznen TemMaTHKa NPAKTHYECKUX 3aAHITHH
n/n B aK. yacax
1. Omnpenenenne GU3NIECKUX CBONUCTB ra3a, He()TH, BOJIBI
Paznen 1. |um wMHorodasueix cucreM (HepTh -BOJa-ra3) IpH 4
Pa3TNYHBIX TEPMOAMHAMHYECKUX YCIOBUSIX
2. Pacuer HKT mpu  ¢doHTaHHO-KOMIPECCOPHOI
Pasnen 2. |skcrutyatauuu CKBaKMH. PacyeT TeXHOIOTHMUYECKUX 4
PEKHUMOB AKCIUTyaTaIsl POHTAHHBIX CKBAXKUH
3. Paszen 3 I'maponuHamMuyeckuil pacyeT NBUKEHUS Ta30KUIKOCTHOU 4
’ CMECH B KOJIOHHE ITOABEMHBIX pr6 He(bT?IHLIX CKBaXHMH
4. Pasnen 3 Bri6op ob6opynosanus ILII'HY u onpenenenue 4
" |mapamertpoB paboOThI Hacoca
S. Paznen 3. | Omnpenenenue Harpy3o0k Ha TOJIOBKY OanaHcupa
cTaHka-kavanku. Onpenenenue JUIMHbI X0/1a TUTyHXXepa 4
IITAHTOBOT'0 HAcOCa
6. Paznen 3. |Pacuer mpou3BOAUTENHHOCTH U ONIPEICTICHHUE
koa¢pdunmenta nogauu [III'HY. Pacyer npounoctn 6
koJsioHHs!I wtaHr. Pacuer HKT no aBapuiiHoii Harpy3ke
nipu dKkcrryaranuu HITHY.
7. Pasnen 4. |Ilop6op obopynosanue mist YOILIH. Onpenenenue
TIIyOWHBI IOTPYKEHUST HAcOca MO AMHAMHYSCKUN 4
YpPOBEHb.
8. Paznen 6.  |Ilogbop snekrpoasuratens, kabens, TpanchopmaTtopa 4
Y CTaHIINH YIIPABICHUS
HTtoro: 34
4.2.4. JlaGopaTopHblie padoThI
N Paznen TemaTnka J1adbopaTopHbIX padoT Tpynoemxocrs,
n/n B aK. yacax
1. Pasnen 1 [TocTpoenne xapakTepUCTUKH IEHTPOOEKHOTO Hacoca 5
" |(IIH) ocHOBHBIE TEOPETUYECKUE MTOTOKEHHUSI.
2. Paznen 2. Omnpenenenne CTPYKTYPbI Ta30KHIKOCTHOTO MOTOKA 2
3. Pasen 3 UccnenoBanue BIUSHUS [aBJICHUS 3aKa4MBAEMOTO 2
' raza Ha paboTy MoJAbEMHHUKA
4, Pasen 3 Ompenenenne K03PGUIMEHTA TOJIE3HOTO JIEHCTBHS 3
ra30’KUJIKOCTHOTO TOTbEMHHKA
5. Pazgen 3. Omnpenenenre KOIPPUIMEHTa TOMAYH IITAHTOBOTO
CKBRXHMHHOTO HAacoca B HJEAJbHBIX YCJIOBHIX €ro 2
paboThI
6. Paznen 3. Brmussane pactBopeHHoro Traza B HedTH Ha
KO3(G(UIIMEHT TMOAaYM IITAHTOBOTO CKBAKUHHOTO 2
Hacoca
7. Paznen 4. Omnpenenenue BENIUYUHBI YIPYrux aedopmammii ot 2
rapaMeTPOB OTKAYKHU
8. Paznen 6. JluHaMOMETpUpOBaHNE  YCTAHOBKH  IITAHTOBOTO 2
CKBaKMHHOT'O Hacoca
Hroro: 17
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4.2.5. KypcoBblie NpoeKTbI

Ne i/ TeMaTuka KypcOBbIX IIPOEKTOB

1. [Mon6op o6opynoBanus s LLITHY.

2. ITon6op obopymosarms mis Y IL[H.

3 ObocHoBanne U  BBIOOD } TEXHOJIOTHH yJNaleHuss W HOpoQuiIakTHKH 00pa3oBaHHS
HEOPTraHMYECKHUX OTIOXKCHUI B CKBRXKHHE.

4, ITox6op rmy6uHHOTO 000pYAOBaHUS TPH (DOHTAHHOM HKCILTYaTaIlHH.

5. Br160op panpoHanbHOro croco0a SKCIuTyaTalii CKBaKKH.

6 O0ocHOBaHME W BBHIOOP TEXHOJOTMM TIOBBIIICHUS TPUEMHCTOCTH HATHETATEIbHOU
CKBa)KHHBI.

7. Pacuer pacnipeneneHus AaBJICHUS H TEMIIEPATYPHI 10 JUIMHE HACOCHO-KOMIPECCOPHBIX TPYO.

8. O6ocHOBaHME U BEIOOP TEXHOJIOTUU BTOPUYHOTO BCKPBITUS TPOAYKTUBHOIO TIACTA.

9. OO6ocHOBaHHUE M BBIOOP TEXHOJIOTHU OCBOCHHS CKBOKUHBI.

10. OreHka JOOBIBHBIX BO3MOXKHOCTEN CKBaKUHEL.

11. Br16op criocoba dKcITyaTanuy CKBaKHHBIL.

12. [Ton6op 000pyA0BaHUS U YCTAHOBJICHHE PeKUMa pabOThl (POHTAHHOW CKBaXKHHBI.

13. [TonGop 00OpyaOBaHUS U YCTAaHOBJICHHUE PEeKUMa pabOTHI Ta3MU(THON CKBAKIHEI.

14. [Ton6op 000OpyI0BaHUS U YCTAHOBJIICHHE PEeKUMa pabOThl CKBaXHHBI ¢ ycTaHoBKkoi LIICH.

15. [TonGop 000pyI0BaHUS U YCTAHOBICHHE PEKUMa paOOThI CKBaXKUHBI ¢ ycTaHOBKOM DIIH.

16. O00CHOBaHHE TEXHOJIOTUH TIYIICHUS CKBOKUHBI MEPE]] MOI3EMHBIM PEMOHTOM.

17. ITpoext kucnotHoM 06paboTku [1311.

18. O6ocHOBaHME U BBIOOP TEXHOJIOTHH BTOPUYHOTO BCKPBITHUS MPOITYKTUBHOTO TLTACTA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xoz1e 00yueHuns mpuMeHsoTCs:

Jlekumu, KOTOpbIE SBISIFOTCS OHUM U3 BaXKHEHIIIMX BU/IOB YUEOHBIX 3aHATHI U COCTaBIISIOT
OCHOBY T€OPETHYECKOMN MOJIT0OTOBKU O0YUaIOLIUXCS.

Ilenu neKIMOHHBIX 3aHATHI:

-J1aTh CUCTEMATU3UPOBAHHBIE HAYYHBIE 3HAHMS N0 JUCLUIUIMHE, aKLEHTUPOBATh BHUMAaHHUE
Ha HanOoJIee CI0KHBIX BOIIPOCaX AUCLUILIMHBI;

-CTUMYJIMPOBATh aKTUBHYIO II03HABaTEJIbHYIO JESITEIIBHOCTD 00y4aroImuxcs,
CHocoOCTBOBATH (POPMUPOBAHUIO UX TBOPUECKOTO MBIIIIIEHHUSL.

JlabopaTopHubie 3aHsaTHA. Llenu 1a60paTopHbBIX 3aHATHI:
-yrIIyOUTh M 3aKpeNuTh 3HAHUS, TIOTYUYEHHbIE Ha JIEKIUSIX U B IPOLIECCE CAMOCTOSATENbHOM paboThI
o0ydaromuxcst ¢ yueOHOM U HaydHOH JUTepaTypoif;
- TJIaBHBIM COJIEPKAHUEM 3TOTO BHJIAa Y4EOHBIX 3aHATUH SBJISETCS paboTa KaKAOro 00y4arolerocs
0 OBJIAJICHUIO TPAKTHYECKUMH YMEHUSIMU U HaBBIKaMH TIPO(ECCUOHATBHOMN IS TENBHOCTH.

IIpakTuyeckue 3ansaTust. Lleny mpakTHYECKUX 3aHATHIA:

-COBEPILEHCTBOBATh YMEHUS U HABBIKHM PELIEHUS NTPAKTUYECKUX 3a/1a4.

I'maBHBIM cojep)kaHMEM 53TOro BHUJA Y4eOHBIX 3aHATHM sBJseTcss paldoTa KaXKaoro
o0ydaromerocsi MO OBJAJECHUIO TMPAKTHYECKUMH YMEHHSIMH M HaBBIKAMH IPO(ECCHOHAIBHOM
JeSATENIbHOCTH.

Koncynbranuu (Texymas KOHCYJIbTAIMs, HaKaHyHE dK3aMeHa) SBISETCS OJHOM M3 (opm
PYKOBOJICTBA Yy4eOHON pabOTOM OO0yJaromuXxcs M OKa3aHUS WM TIOMOIIM B CaMOCTOSATEIBEHOM
U3y4eHUH Marepuajga JUCLMIUIMHBL, B JIMKBUAAIMM HUMEIOIIMXCS TPOOETIOB B 3HAHUSX,
3aJI0JDKEHHOCTEH 10 TEKYIIUM 3aHSITHSM, B ITOJATOTOBKE MMChMEHHBIX PA0OT (MIPOSKTOB).

Texymme KOHCYNIbTAIMM TPOBOJSATCS IPENOAaBaTENIeM, BEIyIIUM 3aHATHA B Y4eOHOM
rpynIe, HaydHbIM PYKOBOJUTENIEM M HOCAT KaK MHIAWBUAYaIbHBIHN, TaK U TPYIIIOBON XapaKTep.

CamocrosiTesibHasE paGoTa o0y4yarolMXCsl HarpapjeHa Ha YIIIyOJICHWE M 3aKperuieHHe
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3HaHWI, TOJYYEHHBIX HA JIEKUMSIX M APYIUX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO
AKTUBHOTO TPHOOPETEHUS] HOBBIX, JONOJHHUTENBHBIX 3HAHWH, MHOATOTOBKY K IPEACTOSIIUM
y4eOHBIM 3aHATHAM U IPOMEKYTOUHOMY KOHTPOJIIO.

KypcoBoe npoextupoBanune GopMupyeT HaBBIKH CAMOCTOSTEIFHOTO MPo(hecCHOHATIBHOTO
TBOPYECTBA.

6. O EHOYHBIE CPEACTBA JIsI  TEKYIIEI'O  KOHTPOJIA
YCOEBAEMOCTH, IPOMEXYTOUHOMH ATTECTAIIMM 110 MTOI'AM
OCBOEHMUA JUCIUIIJINHbI

6.1. Oyenounsvie cpeocmea 0131 CAMOCMOAMENbHOI PAOOMbL U MEKYULe20 KOHMPO
ycnesaemocmu

Pa3neu 1. lloaroroBka cKBaKHH K IKCIIYaTAlluM M X OCBOCHHE

1. O0wmiast xapakTepUCTHKA TapaMeTPOB HEPTAHBIX U ra30BbIX CKBAXKHH.

2. O0630p UCTOPUYECKUX ATAIIOB IKCILTyaTallui HE(PTSAHBIX M ra30BBIX CKBAXKHH.

3. Busipl MexaHU3UPOBAHHON JOOBIYM YIIIEBOIOPO/IOB.

4. CriocoObl yBenuueHus: 00beMOB 10ObIYU HEPTH.

5. IlepcrieKTUBBI pa3BUTHSI MEXAaHU3UPOBAHHBIX CIOCOOOB 10OBIYM HE(DTH.

Pa3nea 2. Teoperuyeckue 0CHOBBI OAbEMA KUAKOCTH M ra3a U3 CKBAKMH

1. Jlunamuyeckuii ypoBEeHb XKUJIKOCTU B CTBOJIE CKBAKHUHBI.

2. Tumbpl ICTOYHUKOB TUTACTOBOM YHEPTHUU.

3. CiocoObl moiiepkaHus IIACTOBOM SHEPIUU UCKYCCTBEHHBIM CLIOCOOOM.

4. [lpnurHbBI BOSHUKHOBEHMSI aHOMAJIUHU IJIACTOBOTO JJABJICHMSL.

5. HacocHble cTaHIMM TIEPBOTO MOIBEMA.

Pa3nea 3. Dxcnyaranus HeTSIHBIX CKBAaKMH

1. KonbrieBoit GuiabTp, B 4e€M €ro NpeuMyliecTBa U HEJJOCTaTKH.

2. IlpenmytiecTBa CKBaXXHUHBI ¢ TIEPGOPHUPOBAHHBIM 3200€M.

3. OLIH.

4. IIT'H.

5. DIEeKTPOBUHTOBOM HAcOC.

Pa3nes 4. OcHOBBI BbI0OOpa PALHOHAJIBLHOIO CIIOCO0A IKCIIyaTAllUH CKBAKUH

1. KoncTpykiust 3a00€B CKBaKHHBI.

2. CymrHocTh ImyneBoit nepdopanuu.

3. CTpykTypa ra3o’KuaKoCTHOTO MOTOKA.

4. OnTUMaNbHBIA pacxo >KUAKOCTH Ha kpuBoi q(V).

5. Oceanne MeXaHM3UPOBAHHBIX YACTHI] B HACOCHBIX YCTaHOBKAX.

Pa3nes 5. DxcniyaTanus CKBakKMH B 0CJIO’KHEHHBIX YCJIOBHUAX

1. YerpoiictBo kopmycHoro kymynsatuBHoro nepgopatopa [IK-105/1Y.

2. YcioBuS TpU KOTOPBIX HEOOXOAMMO WCIIONB30BaTh PA3lENbHYIO JKCIUTyaTaIlHIo
IUIaCTOB.

3. IlocreacTBust Mpu OAHOBPEMEHHOHN JKCILTyaTallld TUIACTOB C PA3IUYHBIM TUIACTOBBIM
JTaBJICHUEM.

4. Cxema «Hacoc-(hOHTaH».

5. Texuomornueckas cxema OP3 BobI.

Pazgen 6. Ixcruryaranmus ra3oBbIX U ra30KOHAEHCATHBIX CKBAKUH

1. I'myOuHBI 3a7eranust ra30BbIX U TA30KOHICHCATHBIX MECTOPOKICHHH.

2. llenu n 3aaun OypeHUS ra30BbIX CKBAKHH.

3. CriocoObl JOCTHXKEHUS! TEPMETHYHOCTH KOJIOHH 00CaIHBIX TPYO.

4. O6opynoBaHUE YCThS TA30BO CKBAKUHBI.

5. DneMeHTHl yCThEBOTO OOOPYAOBAaHUS JJsl BBICOKOJEOUTHBIX CKBA)XMH Ta30BbIX
MECTOPOXKACHUM.

Pazgen 7. Jxcmuryaranyus HarHeTaTeJIbHbBIX CKBAKHH
1. BKHC u KHC.
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2. KomnpeccopHslii crmoco® 0CBOSHUST CKBAKHH.

3. O6opynoBanue 320051 HATHETATEILHBIX CKBAYKUH.
4. O6Gopyi0oBaHUE YCThSl HATHETATEJIbHBIX CKBAKUH.
5. KoHcTpykiiust HarHeTaTeabHON CKBaKHHBI.

6.2. OueHoYHble CpeICTBa [IJIsi IMPOBEIEHUS] MPOMEKYTOYHON aTTecTalMH
(3x3ameHa)
6.2.1. IlpuMepHbIii epevyeHb BONPOCOB/3aJaHMii K dIK3aMeHY (10 JMCHHUILINHE):

BOoo~NoOr~WNE

34.
35.
36.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Kak mpou3BoauTCs KperuieHne Kades K Teny TpyOsbl?

KTto ocymectBiser obcnyxuBanue Y ILIH?

Yro HeoOXOAMMO MPOBEPUTH B X01€ o0cmykuBanus Y IL[H?
Kaxkue mapameTpsl GUKCUPYIOTCS 11711 KOHTpOJIsa padoTel YIIIH?
Kaxk mpoBepsietrcst paboTocrnocoOHOCTh (POHTAHHOM apMaTyphi?
Jlng yero npeanasHadeHa GoHTaHHAs apMarypa’?

Kak ympaBiisiercst TOTOK )HUIKOCTH U3 TPYOHOTO IPOCTpaHcTBa?
Jlyig 9ero cimy>kuT TpyOHas rooBka?

I'ne ycranaBnuBatorcss MaHOMETpbl HA DA?

KakoBo ycTpoiicTBo mpoOkoBoOro kpaHa?

KakoBa KOHCTpyKIHS PSIMOTOUYHON 3a/IBHXKKHU?

Yro Takoe naBneHue?

B uem oTimnune 351eKTPOKOHTAKTHBIX MAHOMETPOB?

Kak Be1Oupaercs manometp?

Kak onpenensiercst naBienue?

Kak mpoBepuTh UCIIPaBHOCTh MaHOMETpa?

Ha yem ocHoBana pabora manomerpa?

KakoB npunIun neicTBus MaHomeTpa?

Kax mpousBectu cO0OpKy TUHUIN?

Kak nmpousBoauTcs riymieHue B ABa U 0oJee MUKIOB?

Yto Takoe MI0THOCTH?

Kaxk nmpousBectu 3amep miaoTHOCTU?

Kakum npubopoM B MOJIEBBIX YCIOBUSIX ONPEENSIETCs IOTHOCTH?
[Touemy BBIBOJ Ha pEKUM OJHA U3 CAMBIX OTBETCTBEHHBIX ONepaluii?
Kaxkue mapameTpsl Ha[0 3anucaTh Ipea HavaioM padot 1o 3amycky Y IL[H?
Ha xakoe naBnenue onpeccoBbIBaeTcs TUGT?

[Tpu Kakux yCIOBHIX TUMT CUUTAETCS TEPMETUUHBIM?
[Tepeuncnure nocaen0BaTENBHOCTD AEUCTBUN IIPU BBIBOJIE HA PEXXHM.
Jlns yero uepe3 yac pabOTHl yCTaHOBKA OCTaHABIUBAETCS ?

Kaxk onpenennTs npaBuiIbHOCTH BpallleHUs Hacoca?

Kaxk onpenenuts nputok u3 miacra no KBY?

Kakue meronbt 60ps0b1 ¢ ACITO Brl 3Haete?

[Toyemy mpHM TpOBEICHWM TOpsiYEH TIPOMBIBKM 3aKauyka WAET B 3aTpyoOHOE
IIPOCTPAHCTBO?

[Tepeuncnure NOArOTOBUTENbHBIE PAOOTHI MIEpe]] TOpsiueii IPOMBIBKOM?
[Touemy npu paboTe co ckpeOKOM HEOOXO0JMMa ycTaHOBKA JTyOpuKaTopa?
Kakue paboThl He TPOBECTH MOCE MPOBEIEHUS TOpsiueii IPOMBIBKHU?
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6.2.2. [IpuMepHbBIe TECTOBbIE 3aJaHUS K IK3aMeHY

Bapmuanr 1
Ne
w/n Bompoc Bapuants! oTBeTa
Kaxkoro coco6a 1. ®ouTanHOrO;
1 SKCIUTyaTalny HEPTIHBIX 2. l'asmudtHOTO;
CKBQXUH HE CYILIECTBYET: 3. Hacocuoro (OLIH, ILIT'H na CKH);
4. OTKpHBITOTO.
B mapxupoBke Hacoca 1. HomuHanpHYI0 MOIIIHOCTH Hacoca, yBenndeHHyto B 100 pa3 (B
OIIH6-100-1500 uudpa kBT);
2. 1500 o3Hauaert: 2. HoMuHanbHy10 nofauy Hacoca (B M%/cyT);
3. HomuHanbHbIH Hamop Hacoca B (M);
4. HomunaansHOE gricio 000poToB Baia Hacoca (1/MuH).
I'upposzanmura B YOIIH 1. CMma3ku ¥ npegoTBpalieHus] NpOHUKHOBEeHUS B 11D ]]
CITYKHT JUIA: CKBa)KMHHOU JKUAKOCTH.
2. CMa3Ku ¥ OpegoTBpalieHus NpoHuKHOBeHMs B D1H
3. CKBa)KUHHOM JKHJIKOCTH.
3. [IpenoTBpaiiieHre MPOHUKHOBEHHSI CKBYKHHHON JKUAKOCTH BO
BBOJ Kabems B I1D/].
I'epmeTn3anmu BeiBoja kabens u HKT.
B mapxupoBke Hacoca 1. HomuHanpHYIO0 MOIIIHOCTH Hacoca, yBenndeHHyto B 100 pa3 (B
OIIH6-100-1500 uudpa kBT).
4. 100 o3Hagaer: 2. HomuHansHOE uncio o00poToB Bana Hacoca (1/mMuH).
3. HomMuHanpHEIH Hamop Hacoca B (M).
4. HomuHabHYI0 nojauy Hacoca (B M3/cyT).
Hamopnas xapakrepuctuka | 1. ['paduk 3aBucumoctu noreps Haropa B HKT ot nebura;
5 CKBaXHMHBI 3TO: 2. unukaTopHas nuarpaMma CKBaXKHHBI,
' 3. KpuBas pacnpeneneHus Hanopa 1o IiIyOrHe CKBaXKHHBI,
4. I'padyik 3aBHCUMOCTH MOTPEOHOTO HANIOPA OT JIeOHTA.
OnruMuzarnus paboTh 1. /laBneHue Ha mprueMe HACOCa BHIIIE NABIICHUS HACKIIIICHUS
cuctemsl «wiacT-YOLH» | HedTH rasom.
3aKJII0YaeTCsl B CO3AaHUN 2. JlaBiieHHe Ha YCThE 00€CIIeUrnBaNIO IOCTABKY MPOIYKIIMU K
6. YCIIOBHH, IIPH KOTOPHIX: YCTaHOBKE KOMILJICKCHOM MOJrOTOBKH HE(QTH.
3. Ot6op haronza ObLT paBeH ero NPUTOKY U3 IJIACTA.
4. NaBnenue Ha 3a00e 00eCreynBaIO0 MaKCUMAIbHBIA IPUTOK
¢urona B CKBOKHHY.
B mporecce skcruryatanuu | 1. JlaBnenwue;
He()TSHOM 3aJIeKU B 2. OOBOJTHEHHOCTH;
7 CHCTEME «IIIacT- 3. I'azoconepxanue;
' CKBa)XHMHA» B U3BECTHBIX 4. JIleOur.
npeaenax MO>XHO
M3MEHSITh TOJBKO:
Crnusnoii knanas Hag DLH | 1. O6ecnieuenns mycka D1H ycraHOBKM TOcie ee pocTos;
8. CITYKHT JUIA: 2. Pasrepmerusanyy TUApO3aIIuThL;
3. Cnusa xxuakoctd u3 O1H npu ero noaseme;
4. Cura xxuakoctr 3 HKT npu ux mogpeme.
B mapkuposke CK6-2,5- 1. Harpy3ky Ha ToJIOBKY OalaHCHpa;
1500 uudpa 2,5 o3navaet: | 2. [yinHy X012 CalbHUKOBOT'O IITOKA;
9. 3. HoMuHanbHbIN Halop Hacoca,
4. HoMHHAIBHBIN KPYTAITAH MOMEHT Ha BRIXOJHOM BTy
peryKTopa.
B mapkuposke CK6-2,5- 1. Harpy3ky Ha ToyI0BKY OaiaHCHpa;
10. 1500 uudpa 1500 2. lnvHy X0Ja CaJIbHUKOBOT'O IITOKA;

O3HA4acT:

3. HomMuHanpHBIN HAIIOp HACOCA,
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n/m

Bomnpoc

BapuanTs! oTBeTa

4.

HomMunanbHbIi Kpy TSI MOMEHT Ha BBIXOJAHOM Bally

pelnyKTopa.

11.

®doHTaHHAs apMaTypa
COCTOMT U3:

. ©DoHTAaHHOM €JIKM ¥ KOJIOHHOM TOJTOBKH.
. DOHTaHHOW €JIKK U JIyOpUKaTopa.

. DoHTAHHOI €1KH C BLIKUIHOU JTUHUEH.
. DOHTaHHOM eNIKH U TPyOHOI TOJOBKH.

12.

IIox ocBoeHHEM CKBa*KUHBI
IIOHUMAIOT:

W=k W~

. [lepdoparmro CKBaKUHBL,

. BBIBO/I CKBaXkHMHBI Ha pabOUHid PeKUM PAOOTH;

. BBI30B IpUTOKA TIACTOBBIX (DIFOHUIOB K 320010 CKBAKUHBI,
4.

KoMIurekc TeXHOIOrHIecKuX onepauﬂﬁ I10 BBI3OBY IIPUTOKA U

00€CIICUCHUIO €€ MPOTYKTUBHOCTH, COOTBETCTBYOIICH
JIOKAJIbHBIM BO3MOKHOCTSIM TIJIACTA.

13.

ITo cxeme nmomauw rasa B
CKBOXHUHY pPa3IndaioT
CJIETYIOIINE CUCTEMBI
raznudrTa:

1.
2.
3.
4.

Konpuesyio u neHTpaibHyO;
KomnpeccopHyto u 6€CKOMIIPECCOPHYIO;
YacTUYHYIO U HENIPEPBIBHYIO;
KomnpeccopHyto 1 BHYTPUCKBAXHHHYIO.

14.

VY urHeHu1o xona
wryrxepa B [IICH
CIIOCOOCTBYIOT:

1.
2.
HKT;
3.

NHepunoHHbIE CUIIBL;
I'mapocraTuyeckne Harpy3KH, BBI3BIBAIOIINE JEPOPMAIIIO

2

I'mapocraTuyeckue Harpy3KH, BhI3bIBAIOILUE 1E€(POPMALIIIO

IITAHT;

4.

CHJTbl MEXaHUYECKOT'O TPEHUS IITAHT U TPYO.

15.

Crynens O11H
MIPEJICTaBISIET COOOM:

1.
2.
3.
4.

HuxHIOIO CEKIMIO HaCOCHOTO arperara;

Pabouee kos1eco ¢ HAIIPaBISIFOLIUM AIIAPaToOM;
[IpomexyTouHBI MOIYTH MEXAY HacocoM u [1D/1;
IIpuemMHy10 CETKY Hacoca.

16.

HpHBeI{eHHOC IJ1aCTOBOEC
JaBJICHUC —

1.

3T0 JAaBJICHUC B IIPOAYKTUBHOM I'OPU30HTEC Ha KaKy}O-J'II/I6O

JIaTy, yCTaHaBJIMBAOIIEECs MPU paboTe MPAKTHYECKU BCETO
(hoH1a CKBaXKHH.

2.
3.

3T0 JAAaBJICHUC B IJIACTC Y 320051 CKBKHHBI Ipu ec pa60Te.
3T0 JAAaBJICHUEC, 3aMCPCHHOC B CKBAXKUHE U ICPCCUYUTAHHOC HA

YCJIOBHO TIPUHSATYIO TOPU30HTATIBHYIO TUIOCKOCTb.

4.

DTO MOBBILIEHHOE ITOJ0KEHHE TOUYEK Ha KpPIBOfI JaBJICHUS

MCKOAY HeﬁCTBy}OHlHMH CKBAXKMHAMMU.

17.

3a00iiHOE HaBIIEHHUE —

1.

3T0 JAaBJICHUC B IIPOAYKTUBHOM I'OPU30HTEC Ha KaKy}O-J'II/I6O

JIaTy, YCTaHaBJIMBAIOIIEECs TPU pabOTE MPAKTUUCSCKH BCETO
(hoHI1a CKBaXKWH;

2.

9TO0 MOBBIIICHHOE IT0JI0KEHHE TOYCK Ha KpHBOﬁ JaBJICHUS

MEXy JEHCTBYIONIMMHU CKBaXXKHHAMU,

3.
4.

DT0 JaBjCHHE B IUIACTE Y 320051 CKBaXKHHBI P €€ padoTe;
DTO0 aBJieHHE, 3aMEPEHHOE B CKBAKUHE U NIEPECUYNTAHHOE Ha

YCJIOBHO IIPUHATYIO TOPU30HTAIBHYIO TNIOCKOCTb.

18.

I[I/IHaMI/I‘IeCKOC IJ1aCTOBOEC
JTaBJICHUC —

1.
2.

DT0 JaBjCHHE B IUIACTE Y 320051 CKBaXXHHBI IPHU €€ padoTe;
DTO0 JaBJeHHE B POJAYKTUBHOM TOPH30HTE Ha KaKyHO-1H00

JIaTy, yCTaHABIUBAIOIIEECs MPU pabOTe MPAKTHUESCKH BCETO
(G oH1a CKBAXKHH;

3.

DTO MOBBILIEHHOE TOJ0KEHHE TOUYEK Ha KpHBOfI JIaBJICHUS

MCKOY ,HeﬁCTBy}OHlHMH CKBa>XUHAMU,

4.

9t0 JaBJICHUE, 3aMEPECHHOC B CKBAXKMHE U IEPECYUTAHHOC Ha

YCIIOBHO MIPUHATYIO TOPU3OHTAIBHYIO IIIOCKOCTD.

19.

Konctpykius Kod0oHHOM
00BSI3KM TIpeyCMaTpUBaET
BO3MOKHOCTD

1.

Boccranosienus r CPMCTUYHOCTHU MCIKKOJIOHHBIX IMPOCTPAHCTB

nojiaueii B MEKIMaKEPHYIO MOJOCTh KOHCHCTEHTHOTO CMa304HOTO
MaTepuana;

2.

OrnpeccoBkH (HIIAHTIEBEIX COCTMHCHHIIM;
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w/n Bompoc Bapuants! oTBeTa
3. KoHTpons u pa3BelKd [aBICHUS Cpelbl B MEKKOIOHHBIX
IPOCTPAHCTBAX;
4. Bce BblIIEnIEpEUNCIIEHHOE.
Ykaxurte pa3MepHOCTb 1. M%/c;
ko> puIHeHTa 2. m/c%;
20. JUHAMHAYECKOH BA3KOCTH 3.Ia-c;
y7 4. Ila/c.
Bapmuanr 2
Ne
o Bomnpoc BapuanTsl oTBETa
I'uppaBnuyecku raagKuMu 1. Korna mmHa TpyOBI ipeBbIaeT ee auaMerp Oosee geM B 100
CUHTAIOTCS TPYOBI B clydae: | pas;
2. Korjpa cpena He UCHBITHIBAET TUAPABINYECKUX COMPOTUBICHUM
1 TEYEHUIO;
' 3. Korma kacarenbHble HamnpspKeHHS Ha CTEHKE HaMHOIO
IMMPEBLIIIAIOT JUHAMHWYCCKOC HAIPSKCHUE CABUTA,
4. Korza naMUHapHbII NOJACION, IPUIIETalOINi K CTCHKE KaHaa,
MMeeT TOJILIMHY O0Jblile, 4YeM MIEPOXOBATOCTh CTCHKH.
B mapkupoBke Hacoca 1. I'pynmna Hacoca;
OI[H6-100-1500 uudpa 6 2. HomuHansHyI0 nojady Hacoca (B M3/cyT);
2. O3HAYaerT: 3. HomMuHanpHBIN Hamop Hacoca B (M);
4. HomunansHOE 4ricio 000poToB Baia Hacoca (1/MuH).
3akoH ¢unbTpanuu Japcu 1. IlepexoqHOr0 pexKxuMa TEUECHHUS,
3 CHPaBEAIIUB IS 2. JlaMMHapHOTO PeKUMa TCUCHHUS;
3. TypOyneHTHOTO peKuMa TCUCHHS;
4. JIns mr060ro pekruMa TCUCHUSI.
[Tnynxep mudT sBusercs 1. Ilepuoauueckoro raznudra;
4 Pa3HOBUIHOCTHIO: 2. HenpepwiBHOTO Ta3nudra;
3. LIT'H;
4. OIIH.
Kakoti rmyOuHoi ckBaxkusl | 1. 1500 wm;
OTpaHMYEHO MPUMEHEHHE 2.2000 w;
5 iymxkep augra? 3. He orpanuyeHo;
4.3000 m.
[Ise30MeTpuueckue 1. CucremaTnieckoro U3MepeHHs IIACTOBOTO AaBJICHUS B
CKBAXXHHBI ITPEIHA3HAYUCHBI 3aKOHTypHOI>'I 30HC U B HpOHYKTHBHOﬁ HaCTH 11acTra,
UIs 2. JloObI4M TEXHUUECKON BOABI, COpOCa MPOMBICIOBBIX BO/,
MOJ3€MHOTO XpaHEeHHUS Ta3a, JTUKBUIALNH OTKPBITHIX (POHTAHOB,;
3. [lepuoauueckoro HaOIIOACHUS 38 U3MEHEHUEM ITOJIOKECHUS
6. BOJIOHE(TSHOTO U Ta30He(TSHOrO KOHTAKTOB B IpoIiecce
pa3paboTKy;
4. YTOUHEHHS TapaMETPOB U PEKUMOB pabOTHI ILUIACTOB,
BBIABJICHUA U YTOUYHCHUA I'PaHUI] IPOAYKTHUBHBIX I1JIACTOB,
OLIEHKH BBIPAOOTKH 3aracoB HePTH Ha OTAETBHBIX YIacTKaxX
3aJISKU.
IIpu oTkpsiTOM 3260€ cTBON | 1. Jl0 320605 CKBa)KUHBI;
7 CKBa)XMHBI B pailoHe 2. YaCTUYHO TIEMEHTUPYETCS KOJUIEKTOP B BEPXHEH JaCTH;
' KOJIJIEKTOpa 3. 1o KpoBIH IIACTa;
LIEMEHTUPYETCSI: 4. YacTHYHO LIEMEHTUPYETCSl KOJUIEKTOP B HUXKHEH YacTH.
8 OOpaTHBIi KJIanaH Hal 1. Obecrieuenus mycka S1[H ycTaHOBKM MOCTE €€ MPOCTOST;

OIIH cmyxut st

2. PasrepMeTn3ariiy rupo3aninThbl;
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/T Bompoc Bapuantel oTBeTa
3. Cnusa xkuakocta u3 O1H npu ero noabeme;
4. Cmura xunkoctn n3 HKT npu ux mogpeme.
Koaddurment nedreornaum | 1. [Ipoussenennem koddduiineHTa BEITECHEHNSA M K03 duImeHTa
XapaKTepU3yeTCs 0XBaTa;
2. IlponsBenenneM kodpummenTa moABMXHOCTH HeTH U
9. K03 pHUIMEeHTA MOABMKHOCTH BEITECHSIONIETO arcHTa;
3. [lpousBeneHreM KO3 PHUIIMESHTA POTYKTUBHOCTH CKBAKUH U
yIenbpHOro K03 duirenTa mpoayKTHBHOCTH;
4. BenmmuuHOM ynpyroro 3amnaca.
Benuunna genpeccun 1. Pa3HOCTBh MEXly MJIACTOBBIM JABJICHUEM U IaBICHUEM
ompeJenseTcs Kak HaCBHIIICHMS;
2. Pa3HOCTH MEX Iy MaBIeHHEM Ha KOHTYpE MMUTAHUS U JaBICHUS
10. Ha 3a00€ CKBa)KHUHBI,
3. Pa3HOCTh MEXIy IWHAMUYECKHAM JIaBICHUEM U JaBlICHHEM Ha
3a00€ CKBa)KHHBI,
4. Pa3zHOCTH MEXIy AMHAMUYECKIM IJIACTOBBIM JABIICHUEM H
JIaBJICHHEM Ha KOHTYpE MUTaHUS
UYro BKIIOYAET MMOHATHUE 1. ®a3oBoe coCTOSTHHE YTIIEBOJOPOAOB M PEXKHIM TUIACTOB;
«OOBEKT pa3padOTKI. 2. Teorpado-kimnMaTHdeckne OCOOCHHOCTH  PaCIIONOXKESHHS
HE(TSHOTO MECTOPOXKICHUS;
3. UckyccTBeHHO BBIJCICHHBIM B IpeAesax pa3pabaThiBaeMOro
MECTOPOKACHUS Te0JIOTMYECKOe oOpazoBaHue c
11. MPOMBINIUICHHBIMHA 3allacaMy  YTIIEBOJIOPOJIOB, KOTOPBIE MOXKHO
W3BJIEKATh U3 HEJp TPH ONpPEIEICHHON IpyIIe CKBaXHUH;
4. CoszmaHHas TPUPOAOH OMPENEICHHOTO T'E0JIOTHYECKOrO
CTPOEHMS 3aJIeXb WM TPYIIA IUTACTOB, C IPOMBINIICHHBIMHA
3armacaMy yTriIeBOAOPOAOB, KOTOPBIE MOXKHO W3BIEKaTh W3 HEIP
MIPY ONIPEJICTICHHON TPYIITe CKBAXKHH.
Kax HaspiBaetcs paamyc 1. [lepecunTanHbIii pagnuyc;
TaKo! (PUKTUBHOU 2. IlpuBeneHHbII paguyc;
COBEPILIEHHOW CKBaYKHUHBI, 3. OTHOCUTENBHBIN PaINYC;
12, JIeOUT KOTOpOH, pu npoyux | 4. PUKTUBHBINA paguyc.
PaBHBIX YCIOBUSX, PABEH
JIEOUTy peabHOI
THIIPOIMHAMHUYIECKH
HECOBEPIIICHHOW CKBaXKUHBI,
Kakum crmoco6om rotoButcst | 1. C TOBTOPHBIM HCITOJIE30BAHUEM I1€CKA U JKUIKOCTH;
necyaHo-xuakocTHas cmech | 2. Co cOpocom oTpabOTaHHOTO TMecKa C TOBTOPHBIM
13. | anst rugporneckocTpyHOR WCTIOJIb30BaHUEM KHUIKOCTH;
nepdopanuun? 3. Co cOpoCOM KHUIKOCTH H TIECKA;
4. JIroObIM NIEpEUMCICHHBIM BBIIIE CIIOCOOOM.
Kakas nepdopanust 1. KymynstuBHOM;
CKBaKUHBI TO3BOJISIET 2. Topnennoit;
MOJIYYHUTh KaHaNbI ¢ UucTol | 3. ['uaponeckocTpyiHOM;
14. | noBepxHOCTBIO U coxpaHuTh | 4. [Tynesoi.
MPOHHUIIAEMOCThH Ha
00Ha)KEHHOM MOBEPXHOCTH
iacTa?
Apte3naHckoe 1. ®doHTaHMpOBaHHWE XUJIKOCTH, COJEp)Kalleld IMy3bIpbKH Ta3a,
(OHTaHUPOBAHHUE 3TO — o0seryaroiero (OHTaHUPOBAHHUE,
15, 2. ®oHTaHMpPOBaHUE >XUAKOCTH, HE COAEPXKAICH My3bIPHKOB

rasa;
3. ®oHTaHMPOBAHUE >KUAKOCTH TIPH 3a00HHOM NaBJICHHUU BBIIIIC
IUTACTOBOTO;
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/T Bompoc Bapuants! oTBeTa
4. Hu onHO W3 BBILNIEYKAa3aHHBIM OIpeNeNeHui He SBISETCS
apTe3uaHcKUM (OHTAHUPOBAHUEM.

Ha kakom pucyHnke 1. A;
n300pakeH 2. b;
MOy TOPaPSAHBII 3.B;
MOTBEMHUK? 4.T
16.
IIpu xaxom criocobe 1. ®oHTaHHBIN;
AKCIUTyaTallK CKBAXKUH 2. N'aznmudHeII;
HCTIOJNIB3YIOT CHKAThII 3. HacocwHprii;
17, Bo31yx? Bo3nyx BeiTecHsAeT | 4. OTKpBITHIN;
JKUJIKOCTb U OHA MaJIaeT B
konony HKT u
MOJTHUMAeTCs Ha
MIOBEPXHOCTb.
IIpu xaxom criocobe 1. ®oHTaHHBIN;
18. JKCIUTyaTallii CKBAXXUH 2. lNaznudrHbIif;
UCIIOJIb3YIOT IITAHTOBBIE 3. HacocHbiii;
rJ1yOMHHBIE HACOCHI? 4. OTKpBITHI;
Yro o3nauaer mapamerp BB | 1. [IIOTHOCTH TIIMHUCTOTO PACcTBOPA;
dhopmyite no onpenencano | 2. KoapuimeHT ra30HachIeHHOCTH;
3a00HHOTO IaBJICHUS B 3. CpenHuil yroa KpUBH3HBI CKBa)KHHBI,
pe3yibTaTe OCBOCHHS 4. KoapumumeHnT cxxumMaeMOCTH.

19| cxpamumnr MyTeM 3aMEHBI

CKBKMHHOU XKUAKOCTH?
AP =(p1—p2)-L-g-cosB
Yro siBnsieTcs 1. YTon KpUBU3HBI CKBAKUHBL;
OrpaHMYEHHEM MIpUMEHEHUs | 2. BbICOKOe mIacToBoe JaBlIEHUE;

20. | crocoba 3amMeHbl 3. Beicokasd ractoBasi TEMIIEpATypa;
CKBOKMHHOM KUJIKOCTH B 4. MakcuMaabHOE CHIDKEHHE JaBICHUS COCTABISIET
Ka4yecTBE METOJ]a OCBOCHHSA? | OPUEHTUPOBOYHO 25 %.

Bapuant 3

Ne

/i Bompoc Bapuantel oTBeTa
[Tpu xakom 1. 10 %;
MaKCUMAJIbHOM 2. 35 %;
CoJIep’KaHUHM CBOOOHOTO 3. 55 %;
raza y OCHOBaHUS 4.70%

1. JBUraTesIsl BO3MOXKHO

MPUMEHEHUE YCTAaHOBOK
OIIH ¢ HacocHbIMU
MOTYJISIMHU-
raszocemnaparopamu?
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w/n Bomnpoc BapuaHnTsl oTBeTa
Temn HaOopa KPUBU3HBI 1. 40 rpanycos Ha 100 MeTpoB;
2 CTBOJIa CKBAKUHBI B 30HE 2. 2 rpaxycoB Ha 100 meTpoB;
cnycka YOLH ne Oonee 3. 2 rpagycos Ha 10 MeTpoB;
4. 2 rpagycoB Ha 1000 meTpoB.
Kak oxnaxnaercs 1. IlpuHyIUTENBEHON CUCTEMON OXJIAXKICHHUSI;
HOTPY>KHOU 2. IToTOKOM KHIKOCTH, MMPOXOIAIINM Mexay Kopirycom [ID]1 u
3. 3JIEKTPOJIBUraTENh 00caiHOW KOJIOHHON CKBayKHHBI,
neuratens Y OLH 3. [ToToKOM KHUIKOCTH, MPOXOASIIINM BHYTpH Kopiryca [13/1;
4. Jluratenp He HY>KAAETCs B OXJIAXKICHUU.
Kakoro cnocoba 1. ®oHTaHHBII;
4 SKCIUTyaTalluy CKBaKUH He | 2. ['a3nudTHbIH;
CyIIeCTByeT? 3. HacocHprit;
4. OTKpBITHII;
YT0 HE OTHOCUTCH K 1. TpynoeMKoCTb;
HEIOCTAaTKaM TapTaHHUs, 2. He koHTpOIHpYEMBI OTOOP KUIKOCTH;
5. KaK croco0a BhI30Ba 3. Huzkas npon3BOAUTEIBHOCTH;
puTOKa? 4. He BO3MOKHOCTb 3aKpPBITHUS CKBayKUHBI 10 U3BJICUCHHS
JKEJIOHKH.
ITpu nopuiHeBanuu, Kak 1. Ha HKT B ckBaxuny;
cnoco0e BbI30Ba mpuToka, | 2. Ha xanare B HKT;
6. KaKuM 00pazom 3. COBMECTHO C HACOCHBIM 000PYI0BaHUE;
cryckaertcsi cBab B 4. Cpab ciryckaeTcst 3a CUeT THIPABINYECKON SHEPTHH.
CKBRXKHHY?
Kaxk Ha3bIBaeTca paguyc 1. IlepecunTanHBIN pagUyC;
TakoW (PUKTUBHOMU 2. IlpuBeneHHEbIH paguyc;
COBEPIIICHHON CKBKUHEI, | 3. OTHOCUTENBHBIN PaINyC;
7 neOuT KOTOpOH, paBeH 4. OUKTUBHBIN paguyc.
' neOuTy peanbHOR
THJIPOIMHAMUYECKU
HECOBEPIICHHON
CKBAKMHBI;
Kaxum crioco6om 1. C mOBTOPHBIM HCIIOJIb30BAaHUEM I1E€CKA U KUIKOCTH;
TOTOBHUTCA MECYAHO- 2. Co cbpocoM OTpabOTaHHOTO IeCKa C MOBTOPHBIM
8. XKHUJIKOCTHAsI CMECh AJIs WCTIOJIb30BaHUEM JKUAKOCTH;
THIPOTIECKOCTPYHHOM 3. Co cOpOCOM KUAKOCTH U MECKA;
nepdoparmn? 4. JIroObIM TIEpeYMCIICHHBIM BBIIIIE CITIOCOOOM.
[Ipu oTKpBITOM 3200€ 1. 1o 32005 CKBa)KUHBI;
9 CTBOJI CKB2)XKHMHBI B paiioHe | 2. YacTHUHO LEeMEHTHPYETCS KOJUIEKTOp B BEpXHEH YacTy;
' KOJIJIEKTOpa 3. Jlo KpoBTHM ILIACTA;
[IEMEHTHPYETCS: 4. YacTHYHO IIEeMEHTUPYETCSI KOJUIEKTOP B HI)KHEH JacTH.
OOpatHbIi KIanaH Ha 1. Obecneuenns mycka DLH ycTaHOBKH mocie ee mpocTos;
10, OUIH cayxur as: 2. Pasrepmeruzanuu ruipo3ainuThl;
3. CnuBa xkugkoctd 3 J1H mpu ero noaseme;
4. Caua xuakoctu u3 HKT npu ux nogbeme.
B GonpmmHCTBE cityuaeB 1. Ha 300 - 400 MeTpoB OBITH HM)KE PA3BUBAEMOI'0 YCTaHOBKOM;
riryouHa crmycka YOILH 2. Ha 300 - 400 ™meTpoB HWXE OTBEpCTHI mepdopamnun
11. JTIOJDKHA CKBa)XHHBI,
3. Ha 1000 mMeTpoB BbIlIE TMHAMHYECKOTO YPOBHS;
4. Ha 300 MeTpoB BBIIIE TUHAMHYECKOTO YPOBHS.
Bpamienue poropa 1. JIBmkeHHEeM XUAKOCTH B HACOCE;
12, AJICKTPOIBUTATEIIS 2. MarauTHbIM 0JIeM 3eMIIH;
00yCIIOBJIEHO 3. CoslHEYHBIMH BO3MYILECHUSAMY;
4. DIEKTPOMAarHUTHOW WHIYKITHUEH.
13. Kakxnum o6pazom myneBoit 1. Ha snextpuueckom kaberne;
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Ne

w/n Bompoc Bapuants! oTBeTa
nepdoparop cryckaercs B | 2. COpacbiBaeTcsi Ha 32001, T.€. 33 CUET CHJIBI TSHKECTH;
CKBaXUHY? 3. Ha HKT;

4. Ha cneninaiibHOM TOKOHEIIPOBOISIICH MPOBOJIOKE.
Hnuna nepdopannonnsix | 1. 600 — 800 mm;

14 KaHaJIOB IIPH 2. 145 — 350 mwm;
ucnonb3oBanuu mynesoit | 3. 20 — 30 mwm;
nepdopaiuu J0CTUraeT 4. 1400 - 1500 mm.

OO6patHsbIii Knanan 1. Hag YOIIH gepe3 2 HKT;
15 YCTaHaBIUBAETCH. . . 2. Mexmay DUH u II3/] s mperoTBpaIie s nepeinBoB;
3. Hag ciryckHBIM KJ1anaHoM;
4. Ha HKT xak M0OKHO OJIM)KE K YCThIO CKBaYKHHBL.
CKBa)XMHA C OTKPBHITHIM 1. HecoBepiieHHOH MO cTeTeH! BCKPBITHS;

16. 3a00eM, YaCTUIHO 2. HecoBepiiieHHOM IO XapakTepy BCKPBITUS;
BCKpBIBAIOIIas Miact 3. HecoBepiieHHO 10 CTETIEHH U XapaKTepy BCKPBITHS;
SIBJISICTCSI: 4. CoBepIICHHOMH.

CkBaxxuHa C 1. HecoBepiieHHOM IO CTENIEHU BCKPBITUS;
neppOpUPOBAHHBIM 2. HecoBepiieHHOM IO XapakTepy BCKPBITUS;

17. 3a00€M M BCKPHIBAIOIIAS 3. HecoBepiieHHO# 10 CTETIEHH U XapaKTepy BCKPBITHS;
IJ1acT Ha MOJHYIO 4. CoBepIIeHHOM.

TOJIIMHY SIBJISETCSL:
CkBaxuHa, 1. HecoBepiieHHOM IO CTENIEHU BCKPBITUS;
nepdopupoBaHHas HE Ha 2. HecoBepliieHHO# 1O XapakTepy BCKPBITHS;

18. BCIO TOJIIIMHY IUIacTa U 3. HecoBepllleHHOHM 1O CTENEHU U XapaKTepy BCKPBITHUS;
BCKPBIBAIOIIASI €TO 4. CoBepILIECHHON.

YaCTUYHO SIBJISIETCS:

Kaxoe obopynoBanue | 1. @oHTaHHAs rOJIOBKA;
CIy>)KUT s noxasecku | 2. KomoHHas ronoBka;
(hoHTaHHBIX TpyO u | 3. TpyOHas royioBka;
repMeTHU3aliu 4. T'omoBka HKT.

19. MEXTPyOHOTO
MIPOCTPaHCTBA MEXTY
AKCIUTyaTallMOHHOMN
KOJIOHHOH U (hOHTaHHBIMU
TpyOamu?

IIpu nmobbrue nedptu c | 1. CHapyxu HKT;

20. IIOMOILBIO OULH | 2. Buyrpu HKT;
3JIEKTPOKadeb 3. Ilo skcruTyaTallMOHHOM KOJIOHHE;
MOHTHUPYETCS 4. 3a 3KcITyaTallMOHHOM KOJIOHHOM.

6.3. Onucanune noka3areseil 1 KpUTepPHeB KOHTPOJISI YCIIeBA€MOCTH, ONMCAHUE LKA

OICHUBAaHUsA

6.3.1. Kputepuu oieHOK NPOMeKYTOYHOM aTTecTAluu (3K3aMeH)

Onenka

IToporoeslii ypoBeHb

YrayoJaeHHbIH

IIponBuHyTHI

CTyneHT He 3HaeT
3HAYUTEILHON YacTH
MarepHuaa, JoImycKaeT
CyIIIECTBCHHBIE OIMNOKH B
OTBETaX Ha BOIPOCHI

TTOBEPXHOCTHO 3HAET
MaTepHuaT OCHOBHBIX
pa3erioB U TEM
y4eOHOH AUCIUTUINHEL,
JIOTTYCKaeT HETOYHOCTH

3HaeT Marepuall,
TPaMOTHO H T10
CYIIECTBY U3JaraeT
€ro, JI0MIycKas
HEKOTOPBIE

«2» OCBOCHHA YPOBEHBb OCBOCHHMSI | YPOBEHb OCBOCHHSA
(Hey10BJICTBOPUTE/ILHO) «3» «4» «5»
(YI10BJIETBOPHUTEIHHO) (xopo11o) (oTJM4HO)
CryneHt CryneHT xopo1io CTyzeHT B IOJTHOM

00BEMe 3HaeT
MaTepua,
rPaMOTHO H 10
CYIIECTBY H3J1aracT
€ro, He J0MmycKas




B OTBCTC Ha BOIIPOC HCTOYHOCTH B OTBECTC CYHICCTBCHHBIX

Ha BOIIPOC. HETOYHOCTEN B
OTBETE Ha BOIPOC
Bezommmbouno
He ymeer HaxonuTh Wuorna Haxoaut YBEepeHHO HAXOUT HAXOIHT
peleHus: OOJIBITHHCTBA pelieHus, pelieHus, pelmeHs
MPETyCMOTPEHHBIX MIpeyCMOTPEHHBIC MIpeyCMOTPEHHBIE ’
PEILyCMOTP PEAyCMOTP peny et MpeyCMOTPEHHBIC
MporpaMMoif 00ydeHusi | mporpaMMoin 00ydeHus TIpOTpaMMOit OO DAMMOI
3a1aHUI 3a1aHuN oOydeHus 3aaHnil porp N
o0OydeHus 3agaHui
IIpenycMoTpeHHbIE
BonpmmHCcTBO [IpemycMoTpeHHbIC [IpemycMoTpeHHbIC P nﬂ};r aMII)VI o
MPETyCMOTPEHHBIX porpaMMoit 00ydeHus [IPOrpaMMOi POrp
o 00y4eHus 3a1aHus
porpaMMoi 00ydeHus 3aJIaHUS BBITIOJTHCHBI o0OyueHUs 3a/1aHus CHCIHO
3aJJaHUI HE BBIMIOJIHEHO YAOBJICTBOPUTEIBHO | YCIICIIHO BBITOJHEHBI y
BBITIOJTHCHBI

Ilpumepnana wkana oyeHusaHuA 3HAHUIL 8 mecmosoul popme:

KoJyinyecTBO NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynoBierBopuTensHO
50-65 Y I0BIIETBOPHUTEIHLHO
66-85 Xoporio
86-100 OTJINYHO

6.3.2. Onucanne IKaJIbLI M  KPUTEPHEB  OLEHHBAHUS I TPOBedeHHs
NMPOMEKYTOUYHOI aTTecTaluu B popMe 3aIIMTHI KYPCOBOT0 MPOEKTA

Ouenka
IToporosslii ypoBeHb Yruy0aeHHbIH IIpoaBuHyTBIH
«2» OCBOCHHA YPOBeHb OCBOEHHsSI | YPOBeHb OCBOEHMsI
(HEeyI10BJIETBOPHUTEIBHHO) «3» «4» «5»
(Y10BJIETBOPHUTEIHHO) (xopo1uo) (oTJM4HO)

CTyneHT BBITOJIHUII
KypCOBOM ITPOEKT
MOJIHOCTBIO B
COOTBETCTBUU C
3ananueM. [Ipu
3alUTEe KypPCOBOTO

CTyIeHT BBIIOJIHUT
KypPCOBOH MPOEKT C
CYIIECTBEHHBIMHU
ommbkamu. [Tpu
3aIIuTe KypcoBOTo

CTyaeHT BBIOTHUI
KYpPCOBOH IIPOEKT ¢
HEKOTOPBIMHU
HE3HAYUTEITHHBIMU

CTyIeHT HE BBITIOTHHII
OLINOKAMU U

KYPCOBOM ITPOEKT B

IIPOEKTa
COOTBETCTBUU C HCTOYHOCTSIMH. HpI/I
JEMOHCTPUPYET IIPOEKTa
3aganueM. He Biageer 3alUTe KypCOBOTO
crnadyo JEMOHCTPHUPYET
TEOPETUYECKUMU IPOEKTa
. TEOPETUYECKYIO BBICOKYIO
3HaHHUAMMU 110 U3y4acMOUn JAECMOHCTPHUPYET
OATOTOBKY. [Ipn TEOPETUUYECKYIO
JUCLUIIIINHE. XOPOLIYIO
pEILIeHNY 3a/1a4, MOATOTOBKY.
Heobxonumblie TEOPETUYECKYIO
MIPEyCMOTPEHHBIX VYcnenHo
MIPaKTHYECKHE . . | MOAroTOBKY. XOpOIIO
IporpaMMoin y4eOHoH CIIPABIISIETCS C
KOMIIETEHIINU HE CIIPABIISIETCS C
JUCIUIIINHBI, pelIeHreM 3aad,
c(OpMHUPOBaHbI pelIeHneM 3a/1ay,
JIOITyCKaeT MIPEyCMOTPEHHBIX
MIPETYCMOTPEHHBIX o
HETOYHOCTH, N N MIporpaMMon
porpaMMoit yueOHoH o
CyILIECTBEHHbIE yueOHOM
JTUCIUTIITUHBI
OILINOKHU IOUCHUIIIAHBI

7. YYEBHO-METOJINYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

7.1. PekomeHnayeMas qureparypa

7.1.1. OcHoBHast IMTEpPaTypa

1. IlerpakoB JI.I'. Pa3paboTka HEPTSHBIX M Ta30BbIX MECTOPOXKACHHHN [DIEKTPOHHBIN
pecypc]: Yuebnuk / I.I'. Ilerpakos, /[.B. Mapnamos, A.B. Makciotun / HarmoHanbHbIN

MHUHEpaIbHO-ChIPheBOM yHUBEpCHUTET «I opHbIit». CI16, 2016. — 526 c.
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http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

2. CuzoB B.®. Dkcrurtyaranus HEQTSHBIX CKBAXHUH [DIIEKTPOHHBIN pecypc]: yueOHOe
nocobue (kypc nekmuii) / B.®. Cuzos, JI.H. Konosanosa. — CraBponons: uza-so CKOVY, 2014. —
135 c.

http://biblioclub.ru/index.php?page=book_view_red&book id=457628

7.1.2. lonoJHUTE/ILHAS JINTEPaTypa

1. ApGy3oB B.H. COopHHK 3a7a4 110 TEXHOJIOTUU AOOBIYM HE()TH U Ta3a B OCIOKHEHHBIX
ycioBusX [DnekTpoHHbld pecypc]: mpaktukym. / B.H. ApOy3oB, E.B. Kypranos; Tomckuii
MOJIMTEXHUYECKUN YHUBEPCUTET. — TOMCK: U3]1-BO TOMCKOI'O MOJIUTEXHUYECKOTO YHUBEPCUTETA,
2015. - 68 c.

https://e.lanbook.com/reader/book/82862/#2

2. bouapamkoB B.®. ChpaBoyHMK MacTepa II0 PEMOHTY HE(TErazoBoro
TEXHOJIOTHYECKOTO 000pyIOBaHUS [DIIEKTPOHHBIN pecypc]: yueOHO-TIpaKTHYecKoe mocooue. —
M.: «Muadpa-Umxenepus», 2016, Tom 1. — 576 c.

http://biblioclub.ru/index.php?page=book_view_red&book id=466700

3. bouapuukoB B.®. CnpaBouHuk MacTepa [0 PEMOHTY  He(TerasoBoro
TEXHOJIOTHYECKOTO 000pyIOBaHUS [DIIEKTPOHHBIN pecypc]: yueOHO-TIpaKTHYecKoe mocoone. —
M.: «Muadpa-Umxenepus», 2016, Tom 2. — 576 c.

http://biblioclub.ru/index.php?page=book_view_red&book id=466702

4. Jonrymun B.A. Kontpons ckBaxun npu ['HBIIL. Ilpaktuueckue 3amaHus 1o
VIIPaBICHUIO CKBAXKHHON [DIIEKTPOHHBIN pecypc]: yueObHoe mocodue. / B.A. JlonrymuH, A.A.
3emusiHoit, A.B. Kycrtoimes, J1.C. JleontseB — Tromens: TroMI'HI'Y, 2016. — 117 c.

https://e.lanbook.com/reader/book/91828/#2

5. 3o3yna I'Il. OcnoxxHeHuss W aBapuM MpPHU OHKCIUTyaTalli W PEMOHTE CKBaXKUH
[DnexTponHbIi pecypc]: yuednoe mocodue / I'.I1. 303ynsa, A.B. Kycteimes, B.I1. OBuMHHUKOB 1
ap. — Tromens: TroM[HI'Y, 2012. - 372 c.

https://e.lanbook.com/reader/book/28313/#2

6. Ky3nenoB B.I'. OcoOenHoctn OypeHHs CKBaXHMH Ha apKTHUECKOM Iejibde
[DnexTponHsIil pecypc]: yuedHnoe nmocodue / B.I'. Ky3nenos, H.E. lllepouu, A.W. Cazonos, C.E.
KyspmeHnko. — Tromens: TroM[HI'Y, 2016. — 53 c.

https://e.lanbook.com/reader/book/91827/#2

7. KyctoimeB A.B. OcnoxxHeHusi, aBapuu U (OHTAHOOIMACHOCTb MPHU CTPOUTENHCTBE,
IKCIUTyaTallid U PEMOHTE HE(MTSHBIX U TA30BBIX CKBAXKUH [DJIEKTPOHHBIA pecypc]: ydueOHoe
noco6ue. / A.B. Kycteies, JI.Y. YaGaes, }O.B. Baranos u np. / Tromens: TroM[ HI'Y, 2015. —
178 c.

https://e.lanbook.com/reader/book/91822/#2

7.1.3. YueOHo-MeTOAMYECKOE 00ecTeueHne

1. CkBaxunHas no0bda HedT MW rasza. MeTonuWdecKue yKazaHUs K KypCOBOMY
MpOEeKTUpOBaHUIO [DnekTpoHHBIM pecype| / Cankt-IlerepOyprckuii TOPHBIM YHHUBEPCHUTET.
Cocr.: JI.I'. Ilerpakos, A.M. [llarmaxmeros. CII6, 2016, 16 c.

http://ior.spmi.ru/sites/default/files/kr/kr_1482581224.pdf;

2. CkBaxxuHHasg A00bya HeTH M ra3za. MeToaMuyecKue YKa3aHHs ISl MPAKTHYECKUX
3aHsaTHR  [Onektponnbli pecypc] / Cankr-IlerepOyprckuii ropubeiii  yHuBepcuteT. CoCT.:
A.M. llarnaxmeros, U.P. Paynos. 2018, 184 c.

http://ior.spmi.ru/sites/default/files/I/I_1483087800.pdf

3. CxBaxkuHHas 100bYa HeTH W Taza. MeToaudeckue ykazaHus IJs J1ab0paTOpHBIX
pabotr [Onextponnbiii pecypc| / Cankr-IlerepOyprckuii ropusiii  yHuBepcuteT. CocT.:
J.C. Tanansixus, /I.B. Mapgamos, K.C. Kynassix. CII6, 2018, 65 c.

http://ior.spmi.ru/sites/default/files/I/I_1483087800.pdf
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http://ior.spmi.ru/sites/default/files/l/l_1483087800.pdf

7.2. ba3pl [JaHHBIX, JJeKTPOHHO-OMOJIMOTEYHbIE CHCTEMbl, HH(OPMALMOHHO-
CIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1. Cucrema TI'APAHT: »10€KTpOHHBIM MEPUOAUYECKUN CIPABOYHUK [DJIEKTPOHHBIN
pecypc]. — Dnekrp.nan. (7162 M6: 887 970 1oKkyMeHTOB),

2. Koncynbrantllitoc: cnpaBoyHO - MOMCKOBasg cucTeMa [DJIEKTPOHHBIA pecypc]. —
Onektp.naH. (64 231 7651 10KyMeHTOB);

3. DnekrponHo-OMbIHOTeUHas cucreMa «M3patenscTBo Jlans» Www.e.lanbook.com;

4. DnexTpoHHO-OMOMMOTeuHass cucrema «CoBpeMeHHbIE LHU(POBBIE TEXHOJIOTUNY
www.biblioclub.ru «YuauBepcureTckas OUOIHOTEKA OHITAHHY;

5. DnekrponHas 60a3za u3ganuii Www.bibliorossica.com;

6. OOO Hayuynas onektpoHHas Oubnamoreka. VHTErpupoBaHHBIM  HAy4YHBIN
UH(POPMALIMOHHBIA MOPTall B POCCUUCKON 30HEe ceT MHTepHeT, BKIOYAIONMMKA 0a3bl JAHHBIX
HAyYHBIX M3JaHUM U CEepBHUCHl ANl WHGOPMAIMOHHOTO OOECHEeYeHHs HAyKH M BBICIIETO
obpazoBanus. (Brxrouaer PUHL]- 6ubnmorpadudeckas 6a3a MaHHBIX MyOIHKAIMH POCCHICKIX
aBTopoB u SCIENCE INDEX- un(bopMannoHHO - aHaIWTHYECKas CUCTEMa, MO3BOJIAIOIIAsS
MPOBOJNTh AHATUTHYCCKHE M CTATUCTUYCCKHE WCCIEAOBAaHUS IMyOJUKAIMOHHOW aKTHBHOCTH
POCCHUHCKHX YYCHBIX M HAyYHBIX opranusaiuii). http://elibrary.ru;

7. MunucrepcTBO o0Opa3oBaHUs u HayKH Poccniickoit denepannn
(http://MunoOpHayku.pd/);

8. denepanbHbIii mopran «Poccuiickoe odpazosanuey (http://www.edu.ru/);

9. Undpopmanmonnas cucrema «EquHOe OKHO JOCTyINa K 00pa3oBaTebHBIM PECypcamM»
(http://window.edu.ru/);

10. Egwnas xommekuus mu@poBeIX oOpaszoBaTenbHBIX pecypcoB  (http://school-
collection.edu.ru/);

11. DNeKTpOHHO-O0MOIMOTEYHAs cucTema bubnuokommiekrarop
www.bibliocomplektator.ru;

12. DrekTpOHHO-OMOINOTEYHAsT cCHCTeMa WWW.ZNnanium.com;

13. DnexTpoHHO-OMOIMOTEUHAs cUCTEMa 00pa30BaTENbHbBIX U POCBETUTEIBCKUX 3HAHUM

IQlib www.1Qlib.ru.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJINHBI
8.1. MaTepuaibHO-TeXHHYECKOE OCHAIIIEHHEe Ay IUTOPHIi:

AyauTopuH /151 IPOBeAeHUsI TeKIMOHHBIX 3aHATHH.

Crenuanu3upoBaHHble  ayJUTOPUM, HCIOJIb3yeMble TpU  TNPOBEACHUM  3aHATHH
JIEKIIMOHHOTO THIIA, OCHAIICHBI MYJIbTUMEIUHHBIMHI MMPOEKTOPAMH U KOMILJICKTOM araparypsl,
MO3BOJISIOIIEH IEMOHCTPUPOBATH TEKCTOBBIE U TpaMueCcKUe MaTepUabI.

128 mocamouHBIX MECT

OcnamenHocTh: CTON MUCBMEHHBIM — 65 IUT., CTyJd ayquTOpHBIA — 128 mT., Kpecio
aynutopHoe — 1 mr., TpubyHa — 1 mT., TpubyHa HacToiabHas — | WIT., TOCKAa HACTEHHAs — 2 IIT.,
kommnbiorep 400G1, N9ESSES — 1 mt., monutop PROLITE TF1734MC-B1X — 1 mr., skpan
SCM-4308 — 1 mr., npoekrop XEED WUX6010 — 1 mrT., cucrema akycrmueckas Sound
SM52T-WH — 8 mrt., miakar — 9 .

[lepeueHp JUIIEH3MOHHOTO MporpaMMHOro obecrnedenus: Microsoft Windows 7
Professional, 'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMITBIOTEPHOTO 00OpYJOBAHUS»,
'K Ne 959-09/10 ot 22.09.10 «Ha moctaBky xommnbioTepHoii TexHuku, ['K Ne 447-06/11 ot
06.06.11 «Ha mocraBky o6opymoBanus», 'K Ne 984-12/11 ot 14.12.11 «Ha mnocraBky
000pyTOBaHUS.

60 mocago4YHbIX MECT

OcnameHHocts: CTOJ MUCBbMEHHBIA — 31 mIT., CTyn ayguTopHbIi — 60 mT., Kpecio
ayautopHoe — | mrT., TpuOyHa HacToibHas — | mT., AOCKa HamosibHas MOOWIbHAas — 1 1mT.,
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http://www.iqlib.ru/

HOyTOYK 9ONBOAO2-VQ1400 — 1 mrT., mpoekrop XEED WUX450ST — 1 mr., sxpan SCV-
16904 Champion — 1 mrT., rutakaT — 5 mr.

[Tepevensr numeH3nOHHOTO mporpammHoro obecrneuenus: Jloropop Ne 1105-12/11 ot
28.12.2011 «Ha mocraBKy KOMIIBIOTEpHOTO oOopynoBaHus», Jorosop Ne 1106-12/11 ot
28.12.2011 «Ha mocraBky kommbroTepHoro obopymnoanus», 'K Ne 671-08/12 ot 20.08.2012
«Ha mocraBky npoaykuumn», Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open
License 48358058 ot 11.04.2011, Microsoft Open License 49487710 ot 20.12.2011, Microsoft
Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus, Microsoft
Open License 46082032 ot 30.10.2009, Microsoft Open License 46822807 ot 22.12.2009,
Microsoft Open License 46431107 ot 22.01.2010, Microsoft Open License 45207312 ot
03.03.2009.

28 1mocaJ0uHbIX MecTa

OcHameHHocTh: CTOJI NMUCBMEHHBIA — 15 mIT., CTyn ayauTOpHBI — 28 IT., KPECio
aynutopHoe — | mT., TpuOyHa HacTonbHas — | T., TOCKa HACTeHHas — | mIT., M1akaT — 5 IIT.

32 mocago4YHbIX MeCcTa

OcHamennocts: CTon MUCBMEHHBIM — 17 mIT., CTyn ayAuTOpHBIM — 32 MmT., KPecso
aynutopHoe — 1 mT., TpuOyHa HacTonbHast — 1 mWT., JOCKa HacTeHHas — | mT., IiakaT — 7 MmT.

16 mocagouHBIX MecTa

Ocnamennocth: CTOJA KOMIBIOTEPHBIM s cTydeHToB (Tunm 4) - 3 mT.,, cTol
KOMIIBIOTEPHBIN JUIsl CTYAEHTOB (TUI 6) — 2 IIT., CTOJI KOMIIBIOTEPHBIN AJI CTYA€HTOB (THN 7) —
1 wr., kpecao mpernoaasareis (CeTKa, LBET 4YepHbIA) — 17 mT., JOCKa HamoibHas MOOUIIbHAS
Oenmass marHuTHO-MapkepHas «Magnetoplan» 1800Mmx1200mMM - 1 mT., MoHOOJIOK Lenovo
M93Z Intel Q87 — 17 mir., murakaT — 5 mmirT.

Hoctyn k cetn «VHTEpHET», B 3JEKTPOHHYIO WH(OPMAIIMOHHO-00Pa30BaTENbHYIO CpENy
YHuBepcurera.

[lepeueHp JUIIEH3MOHHOTO IMporpaMMHoOro ooecrnedenus: Microsoft Windows 7
Professional, Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007
Professional Plus, Microsoft Open License 46431107 ot 22.01.2010, Core]DRAW Graphics
Suite XS5, HoroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBKy mporpaMMHOro oOecreyeHUs»,
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1, Cisco Packet
Tracer 7.1 (cBobomuo pacmpoctpansemoe I10), Quantum GIS (cBoOGogHO pacmpocTpaHseMoe
[10), Python (cBoGomno pacmpoctpansiemoe I1O), R (cBoGomgHo pacmpoctpansemoe I[10),
Rstudio (cBoGonHo pacnpoctpansemoe [10), SMath Studio (cBob6oaHO pacmpoctpansemoe [10),
GNU Octave (cBo6osHO0 pacnpoctpansiemoe [10), Scilab (cBo6onHo pacnpoctpansemoe I10).

AyIuTOpUM 1JIsl NPOBEAEHUS MPAKTHYECKHUX 3aHIATHIA.

Crienanu3upoBaHHbIe  ayJUTOPHH, HCIONB3yeMble TPU  TPOBEICHUHM  3aHSATHU
JIEKIIMOHHOTO THUIIA, MPAKTUYECKUX 3aHSATHI, OCHAICHBl MYJIbTUMEIUHHBIMUA MPOEKTOPaAMHU U
KOMIUIEKTOM aIMapaTypbl, MO3BOJSIOMICH JEeMOHCTPHPOBATh TEKCTOBBIE U TpaduuecKue
MaTepuabl.

128 nmocamo4HbBIX MECT

OcnamenHocTh: CTON MUCBMEHHBIM — 65 INT., CTyJd ayauTOpHBIA — 128 mT., Kpecio
aynutopHoe — | mr., TpubyHa — 1 mT., TpubyHa HacToabHas — | IIT., TOCKAa HACTEHHAs — 2 IIT.,
kommnbiorep 400G1, N9ESSES — 1 mt., monutop PROLITE TF1734MC-B1X — 1 mr., skpan
SCM-4308 — 1 mr., npoektop XEED WUX6010 — 1 mrT., cucrema akycrmueckas Sound
SM52T-WH — 8 mt., miakar — 9 .

[lepeueHr JUIIEH3MOHHOTO MporpaMMHOro obecrnedenus: Microsoft Windows 7
Professional, 'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMITBIOTEPHOTO 0OOpYJIOBAHUS»,
I'K Ne 959-09/10 ot 22.09.10 «Ha mocraBky kommbioTepHoil TexHukm», 'K Ne 447-06/11 ot
06.06.11 «Ha mnocraBky oOopynoBanusi», 'K Ne 984-12/11 or 14.12.11 «Ha mnocraBky
000pyTOBaHUS.

60 mocagoYHBIX MECT
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OcnameHHocts: CTOJ MUCBbMEHHBIA — 31 mIT., CTyn ayguTopHbIi — 60 1mT., Kpecio
aymutopHoe — 1 mirT., TpuOyHa HacToimbHas — | mT., TOCKa HamojbHas MoOwiapHas — 1 mrT.,
HOyTOYK 9ONBOAO2-VQ1400 — 1 mrT., mpoekrop XEED WUX450ST — 1 mr., axpan SCV-
16904 Champion — 1 mrT., rutakaT — 5 mr.

[Tepeuensr numeH3WOHHOTO mporpammHoro obecrneuenus: Jorosop Ne 1105-12/11 ot
28.12.2011 «Ha mocraBKy KOMIIBIOTEpHOTO oOopynoBaHus», Jlorosop Ne 1106-12/11 ot
28.12.2011 «Ha mocraBky kommbloTepHoro obopymnoBanus», 'K Ne 671-08/12 ot 20.08.2012
«Ha nmocraBky npoaykuun», Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open
License 48358058 ot 11.04.2011, Microsoft Open License 49487710 ot 20.12.2011, Microsoft
Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus, Microsoft
Open License 46082032 ot 30.10.2009, Microsoft Open License 46822807 ot 22.12.2009,
Microsoft Open License 46431107 ot 22.01.2010, Microsoft Open License 45207312 ot
03.03.2009.

28 1mocaJiouHbIX MeCTa

OcHamenHocTs: CTOJ MUCBMEHHBIM — 15 mIT., cTyn ayauTopHbIi — 28 WT., Kpecio
aynutopHoe — | mT., TpuOyHa HacTonbHas — | WT., TOCKa HacCTeHHas — | mIT., IIakaT — 5 IIT.

32 mocago4YHbIX MeCcTa

OcHamennocts: CTon MUCBMEHHBIM — 17 1mIT., CTyn ayAuTOpHBIM — 32 mT., KPecsio
aynutopHoe — 1 mt., TpuOyHa HacTonbHast — 1 mWT., JOCKa HacTeHHas — | mT., I1akaT — 7 MmrT.

16 mocagoyHbIX MecTa

OcHamenHocth: CTOJN KOMIBIOTEPHBIA Asig  CTyAeHToB (tunm 4) - 3 1mT., CcTOI
KOMIIBIOTEPHBIN JUIsl CTYAEHTOB (TUI 6) — 2 IIT., CTOJI KOMIBIOTEPHBIN AJI CTyA€HTOB (THI 7) —
1 wr., kpecao mpenoaasareis (CeTKa, LBET 4epHbIA) — 17 mT., JOCKa HamoibHas MOOUIIbHAS
Oenmass marHuTHO-MapkepHast «Magnetoplan» 1800mMmx1200mMM - 1 mT., MoHOOJIOK Lenovo
M93Z Intel Q87 — 17 mir., mmakaT — 5 1mr.

Hoctyn x cetn «MHTEpHET», B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEIbHYIO CpEay
YHuBepcurera.

[lepeueHp JUIIEH3MOHHOTO IMporpaMMHoOro ooecrnedenus: Microsoft Windows 7
Professional, Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007
Professional Plus, Microsoft Open License 46431107 ot 22.01.2010, CorelDRAW Graphics
Suite XS5, HoroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBKy mporpaMMHOro oOecreyeHUs»,
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1, Cisco Packet
Tracer 7.1 (cBobGomno pacmpoctpansemoe I[10), Quantum GIS (cBoGomHO pacmpocTpaHseMoe
[10), Python (cBo6omno pacmpoctpansiemoe I1O), R (cBoGomgHo pacmpoctpansemoe I[10),
Rstudio (cBoGonHo pacnpoctpansemoe [10), SMath Studio (cBo6oaHO pacmpoctpansemoe [10),
GNU Octave (cBobonHO0 pacnpoctpansemoe [10), Scilab (cBo6omno pacnpoctpansemoe I10).

8.2. IlomemeHus AJisi CAMOCTOATETbHOI PadoOThI:

1. OcHamieHHOCTh MOMEIIEHHS JJIs1 CaMOCTOSTENbHOM paboThl: 13 mocanounsix MecT. CTyn
— 25mrT., cTonm — 2 MT., CTOJM KOMITBIOTepHBIH — 13 mT., mkad — 2 mT., JOCKa ayAUTOpHAs
mapkepHas — 1 mt., APM yue6noe IIK (Monutop + cucremusiii 61ok) — 14 wr. [octyn k cetu
«HTEpHET, B DIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHYIO Cpely Y HUBEPCUTETA.

[lepeuenbp JHMIIEH3MOHHOTO MporpaMMHoro oOecreueHus: Microsoft Windows 7
Professional:I'K Ne 1464-12/10 ot 15.12.10 «Ha nocraBky xommbioTepHoro odopynosanus» ['K
Ne 959-09/10 ot 22.09.10 «Ha moctaBky KOMIIBIOTEPHOM TeXHUKI» (00cmyxkuBanue 10 2020 rona)
I'K Ne 447-06/11 ot 06.06.11 «Ha mocraBky obopynoBanus» (oocmyxkuBanue a0 2020 roga) ['K
Ne 984-12/11 ot 14.12.11 «Ha nocraBky obopynoBanus" (o0ciyxkuanue 10 2020 roga) [lorosop
No 1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIBIOTEPHOTO 000pyI0BaHM» (00CTy>KUBAHUE JI0
2020 roma), [HoroBop Ne 1106-12/11 or 28.12.2011 «Ha mnocTaBKy KOMIBIOTEPHOTO
obopynoBanus» (oocmyxuBanue 10 2020 roma) 'K Ne 671-08/12 ot 20.08.2012 «Ha moctaBky
npoxykuuuy (oociyxuBanue 10 2020 roma), Microsoft Open License 60799400 ot 20.08.2012,
Microsoft Open License 48358058 or 11.04.2011, Microsoft Open License 49487710 ot
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20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 (o6cnyxuBanue a0 2020 rona),
Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012
(o6cnmyxuBanue 1o 2020 roaa), Microsoft Open License 60853086 ot 31.08.2012 (o6cmyskuBanue
1o 2020 roma) Kaspersky antivirus 6.0.4.142

8.3. IlomemieHusi Jii XpaHeHUs] W NPOPUIAKTHYECKOT0  OOCTY:KUBAHUS
000py/10BaHUSA:

1. IleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUI U CPEICTB O0yUCHHS:

OcCHalIeHHOCTh: TEPCOHATBHBIA KOMIIblOTEp — 2 mT. (moctyn k cetu «MHTepHETY),
MOHHUTOP — 4 MmT., CeTEeBONW HAKOMUTENh — | MIT., UCTOYHUK OecriepeOONHOro muraHust — 2 IiT.,
TENIEBM30p IUIa3MeHHbI Panasonic — 1 mT., Touka Wi-Fi — 1 mir., massipHas craHius — 2 IiT.,
Jpelnb — 5 WT., nepgoparop — 3 mrT., HAOOP UHCTPYMEHTA — 4 MIT., TECTEP KOMITBIOTEPHOH ceTH — 3
IT., OAJJIOH CO CXKaThIM razoM — | mIT., macra TemionpoBoaHas — 1 mrT., meuiecoc — 1 mT.,
paauocTaHIus — 2 MWT., CTOJ — 4 mT., TymMOa Ha Kojecukax — | IIT., TOJCTaBKa Ha Koyiecukax — 1
IT., mKadg — 5 mT., Kpecio — 2 mrT., jectauna Alve — 1 mr.

[lepeyeHb NHMIEH3HMOHHOTO mporpamMMHOoro ootecmedenusi: Microsoft Windows 7
Professional (JTuuensuonnoe cornarrenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe corniamienue Microsoft Open
License 60799400 ot 20.08.2012)

AnTtuBHpycHOe mnporpammHoe obecrneuenne Kaspersky Endpoint Security (/{oroBop
Ne [1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTUN M CPEICTB OOYICHUS:

OCHaIIEHHOCTh: CTOJ — 5 IIT., CTYJ — 2 MIT., KPecao — 2 MT., mKad — 2 mT., HIepCOHANbHBIHA
KoMmIbloTep — 2 wWrT. (noctyn kK cetu «MHTepHeT»), Mmonutop — 2 mr., M®Y — 1 mr., Tecrep
KOMIIBIOTEPHOM ceTH — | IT., GallIOH CO CXKaThIM ra3oM — | mIT., mypymnoBept — 1 mT.

[lepeyeHs NHMIIEH3HMOHHOTO MporpamMMHoro ooOecneuenus:  Microsoft Windows 7
Professional (JIutiensuonnoe cormnamnrenrie Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIumiensuonnoe cormiamienune Microsoft Open
License 46431107 ot 22.01.2010)

AnTtuBupycHoe mnporpammuoe obOecnieuenue Kaspersky Endpoint Security (orosop
Ne 1810 (223)-12/17 ot 11.12.17)

3. LlenTp HOBBIX MHGOPMAITMOHHBIX TEXHOJIOTHI U CPENICTB OOYUICHUS:

OcHameHHoCTh: CTON — 2 IT., CTynbsi — 4 mT., kpecino — 1 mT., mkap — 2 mrT.,
nepcoHaNbHbIN KoMmbloTep — 1 mt. (noctyn k cetu «MHTEepHEeT»), BeO-kamepa Logitech HD C510
— 1 ., xonouku Logitech — 1 mT., TecTep KOMIbIOTEPHOI ceTu — 1 WT., Ipens — 1 wrT., Tenedon
— 1 wT., Habop pyYHBIX HHCTPYMEHTOB — | HIT.

[lepeyenr nHIIEH3MOHHOTO mporpamMMHoro obecneuenus: Microsoft Windows 7
Professional (JTuuensuonnoe cormarrenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonHoe cornamenue Microsoft Open
License 46431107 ot 22.01.2010)

AnTtuBupycHoe mporpamMmmHoe obecneuenne Kaspersky Endpoint Security ([{oroBop
No JI810(223)-12/17 ot 11.12.17)

8.4. JIuneH3HMOHHOEe MPOrPaMMHOe o0ecneyeHue:

1. Microsoft Windows 8 Professional (moroBop Oeccpounsiii 'K Ne 875-09/13 ot
30.09.2013 «Ha nmoctaBky KOMIBIOTEPHON TEXHUKH))
2. Microsoft Office 2007 Standard (morosop 6eccpounsriit Microsoft Open License 42620959 ot
20.08.2007)
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