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Pa6ouasi nporpamma qucuMiuInHbl «["a30HedTEBOIONPOSBICHU» pazpaboTaHa:

-B cootBercTBUM C TpeboBanmsiMu DPI'OC — OakanaBpuatr mno HampasieHuo 21.03.01
«HedTrerazoBoe neno», yrBepkaeHHOTO npukazoM MunoopHayku Poccun Ne 96 ot 09.02.2018 r.;

- Ha OCHOBaHMM Yy4eOHOro IUIaHa OakajaBpuara II0 HaIpaBlIEHWI0O ToAroToBku «21.03.01

Hedrerazopoe neno» npoduinb «KanuTanbHbINA U TEKYITUH PEMOHT CKBaKHH».

CocraBurenb K.M.H., 00Y. bnunos I1.A.

PaGouyas nporpaMmMa paccMoTpeHa M 0100peHa Ha 3aceaHMM Kadeapsl OypeHHs CKBaKUH OT
04.02.2022 1., nporoxon Ne 6.

3aBenyromuii kadeapoit I.T.H., mpod. JIBoitHMKOB M.B.

Pabouasi nporpamma corjiacoBaHa:

Havanpauk ynpasneHus: yueOHo-
METOAUYECKOT0 00ECIICUEHUS K.T.H. HBanosa I1.B.
00pa30BaTeNLHOTO MpoIiecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Llenp AMCHUMIIUHBI - TpUOOpETEHHE CTYACHTAMH 3HAHUH O Tra30He(TEBOJONPOSBICHUSAX,
BO3HMKAIOIIMX ITPU OypeHNU He(PTSIHBIX M Ta30BBIX CKBAXKHH, MEpax MO MX MPEeIyNPEeXICHUIO H CIOC00ax
mukBuAanuu. OCHOBHBIMHU 33Jja4aMH JUCIUIUTHHBI SIBIISTFOTCSL:

- U3y4CHUE TEOPETUYECKUX OCHOB Ta30HE(PTEBOJONPOSBICHUH, BO3HUKAIONIMX NPH OypeHUH
HE(TSIHBIX U Ta30BBIX CKBAXKUH;

- OBJIAJICHUE METOJaMU  BBIIOJHEHHS pPAac4yeToOB JIsI MPOQWIAKTHKA ¥ JIMKBHIALWUU
ra3oHe(TeBOJIONPOSBICHUI MPH OyPEHUN CKBAXKHH;

- OBJIAJICHUE METOJaMU OOHAPY)KEHHsI Ta30He(TEBOJONPOSIBICHUN Ha paHHEH CTaAuu TIpH
OypeHHH CKBa)KHH;

- IpuOOpEeTeHNe HABBIKOB MPAKTHYECKOTO MPUMEHEHHS OJTYYCHHBIX 3HAHHI; CIIOCOOHOCTEH /ISt
CaMOCTOSITENILHON pabOThI;

- pa3BUTHE MOTHBALMH K CAMOCTOSITEIbHOMY IMOBBIIICHUIO YPOBHS MPO(ECCHOHANBHBIX HABBIKOB
B oOacTi OypeHHs HEPTSIHBIX U Ta30BBIX CKBAKUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «["a30HedTeBOAONPOSBICHUS» OTHOCUTCS K JUCHUIUIMHAM YacTH, (hopMupyemoit
YYaCTHUKaMH  OOpa30BaTEbHBIX OTHOILIEHWHA OCHOBHOM mpodeccruoHanpsHON  00pa3oBaTeIbHOM
nporpaMMel 1o HanpasieHuto noarorosku 21.03.01 «Hedrerazosoe neno» u uzydaercs B 8 cemectpe.

[IpenqmecTBylomMMHU  KypcaMy, Ha KOTOPBIX HEMOCPEACTBEHHO OazupyeTrcs IUCHUIUIMHA
«[IpenynpexxaeHre U JTUKBUIAIMS aBapuil B CKBAXHHAX» SBISIOTCS. «OCHOBBI HE(TEra3oBOrO Jenay,
«bypenne He(TSHBIX W Ta30BBIX CKBAXHH», «MOHTaX M JKCIUTyaTalust OypoBOro M HedTerasoBoro
obopynoBanus», «OcHOBBI MeTpodu3ukny, «KanuTanbHbI U TEKYLUIUH PEMOHT CKBaXXUH», «bypoBbIe
TEXHOJIOTUIECKUE KUKOCTH.

Huctunnuna «['a30HeTEBOJOMPOSIBICHUS» SBISETCS OCHOBOIMOJAraoNIel A HamucaHUs
BBIIYCKHON KBaJTM(UKALMOHHON pabOThI U MOCIENYIOIIENH TPAKTHUYECKON 1eATEeIbHOCTH.

OCOOEHHOCTBIO JUCLUUIUIMHBI SIBJISIETCS KOMIUIEKCHBIM IMOAXOJ K PAacCMOTPEHHMIO BOIPOCOB
0e30macHOCTH paboT MPH CTPOUTENHCTBE CKBaKUH. [Ipr OCBOGHMH NMCIHIUTMHBI CTYACHTHI 00ydJaroTCs
MIPOTHO3UPOBATh, OOHAPYKUBAThH U JIUKBUAUPOBATH ra30HE(PTEBOIONPOSBICHHUS.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHHMS OBPA30OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc u3ydeHus nucUUIUIMHBL «['a30HEPTEBOIONPOSBICHUS» HaApaBieH Ha (OpMHUpOBaHUE
CJIEYIOIIUX KOMIIETECHIIUN:

dopMupyeMble KOMIETEHIHI
Kon n HanMeHOBaHMe HHIMKATOPA
Coepanne KOMIETEHIHH Kon AOCTHIKEHHs! KOMIETEHIUH
KOMIETEeHIIHH
CnocoOHOCTh BBIIOJHSATH [TKC-3 [IKC-3.1.3narp  mpaBuina  0€30MaCHOCTH B
paboOThI 11O KOHTPOJITIO HE(PTSIHON W Ta30BOW NPOMBINUICHHOCTH, B TOM
06e30macHOCTH padoT Mpu YUCJI€ TPU BO3HUKHOBEHHH  HEIITATHBIX W
MIPOBEICHUU aBapUIHBIX CUTYAIIHIA;
TEXHOJIOTHYECKUX MPOIECCOB [IKC-3.2.YMeTs  opranm3oBatb  paboOTy IO
He(Tera3oBoro MpoM3BOICTBA NPEIYNPEKJACHUI0 U JIMKBUIAINN aBapUHHBIX U
B COOTBETCTBHH C BBIOpAHHOMU HEINTAaTHBIX  CHTyalluid, B TOM  YHUCIE
cdepoii mpodheccunoHaTbHOMI MIPUBJICYCHUEM CEPBUCHBIX KOMITAHUHU, OIEHUBATH
JeSITeTbHOCTH PHICKH;
[IKC-3.3.Bnafgeth  HaBBIKAMU  OCYIIECTBICHUS
TEXHUYIECKOTO KOHTPOJIS COCTOSTHUS "
paboTocrnocoOHOCTH TEXHOJIOTUIECKOTO
000pyTIOBaHUsSI.




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
OO6mast Tpy10EMKOCTh YU4€OHOM TUCIUILIMHBI COCTaBIIAET 5 3a4€THhIX equnull, 180 ak. yacos.

Buj yueoHoii pa6oThi Bcero ak. yacos AK. Hack! \I}(I)ICICMECTpaM

AyauTopHasi pa6oTa, B TOM YHCJIe: 60 60
Jlexuuu (JI) 20 20
[Tpaktrueckue 3ansarus (113) 20 20
Jlaboparopusbie pabots (JIP) 20 20
CamocrositesabHas padora crygenros (CPC), B 84 84
TOM YHCJIE:
IToaroroBka K JEKIIUAM 8 8
AHaTMTHYECKNIA MHPOPMAITMOHHBIN TTOMCK 18 18
[ToaroroBka K NPaKTUYECKUM 3aHSATUSIM 20 20
IToaroroBka K J1abOpaTOPHBIM 3aHATHIM 20 20
PaGora B Oubnmoreke 18 18
IIpomexyTouHas aTTecTanus — dk3ameH (D) 36 9(36)
O01masi TPy10eMKOCTh TUCIHILIHHBI

aK. yac. 180 180

3ad4. el. 5 5

4.2. Cogepxanue TUCUUIIMHBI
Y4eOHbIM IJIaHOM IPEIYCMOTPEHBI: JIEKIIMH, MPAaKTUYECKUE 3aHATHUS, J1JabopaTopHble padoThI,
camocTosITeNbHas padoTa.

4.2.1. Pa3gepl AMCHHUILINHLI U BUABI 3aHATHIA

Bujanl 3anaruit

HaumeHoBaHue pa3ie/ioB

Bcero ak. yacoB
Jlekuun
IIpakTnyeckue 3aHATHS
JlaGopaTopHble padoThI
CamocTosiTeJIbHAA
paGoTa cTyaeHTa

o

Beenenue

»
1
1
N

TeopeTnyeckre OCHOBBI yIPaBICHUS! CKBAXKMHOU

ITpenynpexaenue ra3oHe(TeBo10NPOSBICHHIMA 60 40

JlukBuanms ra3oHeTEBOIONIPOSBICHUHA 68
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(ee]

40

NN RN ES
EaN
N

YcTheBoe U MPOTUBOBBIOPOCOBOE 000OPYIOBAHUE 6

Hroro: 144 20 20 20 84




4.2.2. Conep:xkanue pa3iejoB THCHUILINHBI

HaumenoBanue
pasnena
JTUCIHUIINHBI

Conep:xaHue JIeKIIUOHHBIX 3aHATHIA

TpyroeMkocTh
B aK. 4acax

Bseneunue

CoBpeMEHHOE COCTOSIHUE TOIUIMBHO-3HEPI€TUYECKOTO
komruiekca Poccun. I'azonedreBononpossienus (I'HBIT)
KaK BUJ] OCJIO’)KHEHHH ITpy OypeHUH B IpoLecce
CTPOUTEINIBCTBA U PEKOHCTPYKLUU CKBaKUH. [Ipn3Haku
I'HBII. McTOYHMKH TOCTYIIIICHUS Ia3a B CKBAXKUHY.
Bo3moxnbie nocinencraus I HBII.

TeopeTnueckue
OCHOBBI
YIPaBJICHUS
CKBaKUHOM

OcHOBHOM 3aKOH ruApocTatuku. [loTepu naBieHus npu
MPSIMOM IIUPKYJIALIMKI B CUCTEME

0e3 Ipoccerns U ¢ ApoccerieM, Mpu 00paTHOM
HUPKYJSIuu. 1'a30BbIe 3aK0HBL. VieanbHble rassl.
PeasibHbie rasel.

HopmanbHoe u aHOManbHOE IOPOBBIE AABJICHUS.
SIBneHus, BbI3BIBAIOIINE AHOMAJIBHBIE T1aCTOBbBIE
JIaBJICHUS.

O6HapyxeHre aHOMaJIbHOTO U3MEHEHHSI TIOPOBOTO
naBieHust. OLeHKa MOpoBOro JaBJICHUS U JaBJICHUS
TUAPOpPA3phIBa MOPO/I.

Konctpykuus ckBaxuusbl. [loHATHS TOTTyCTUMOTO U
MaKCUMaJIbHOI'O YCThEBBIX JaBICHUM.

[Tpu4rHBI IPUTOKA TIACTOBOTO (DIIFOM/IAa B CKBAKUHY.
[ToBbIlIEHNE TOPOBOTO AABJICHHUS.

YMeHblIeHHe JaBICHHs B CKBRKUHE 3 CUET CHUKECHUS
IUIOTHOCTH U YPOBHs OypOBOI'0 pacTBOpa U
MCYE3HOBEHHUS ITOTEPH AABJICHUS ITPU OCTAHOBKE
HUPKyIsuu. ['uapoanHnaMudeckue KoneOanus B
CKBQ)KMHE IPU CIYCKE U MOJABEME KOJIOHHBI TPYO.

IIpenynpexnenue
razoHedTeBo10Ipo
SABJICHUN

Mepsb! IpeoCcTOPOKHOCTH JUIsl COXPaHEHUS IIEPBUYHOTO
yIpaBieHUs] CKBAXUHOW U 0OHAPYKEHUSI ITOTIOEHU I
IPU MEXaHUYECKOM OYpEHUH, MOATOTOBKE K
CIIYCKOITOJIbEMHBIM ONEpPaLsiM U UX POBEACHUH, IPU
CHeLHalIbHbIX ONepanusax (KapoTakHble paboTHl,
KperuieHne cKkBakuH). CII0)KHBIE CITyyau MOTJIONICHHUH.

JIukBugamus
ra3zoHe(TeBOAONPOS
BJIICHUI

3aKphITHE CKBAXHUHBI B CIIy4asX OTCYTCTBUS U HATMYUS
MOrJIOIICHH, a TAKXKE IIPHU HAJIMYUH 3HAYUTCIBHOT'O
YCTOHYHMBOTO MPUTOKA IIacToBOro Quironaa. [Iporeaypsl
IJIABHOT'O U JKECTKOT'O 3aKPBITHA CKBAXXHUHBI, UX
CpaBHEHHE.

HaOnroenue 3a maBiIeHUEM 3aKPhITON CKBaKUHBI.
[TponomxutensHOCT TiepuoAa HabmoaeHus. CHsaTue
ITOKa3aHUM U COMOCTABIIEHUE YCThEBBIX JABICHUM.
OreHka pricka rupopa3phiBa MPU 3aKPHITHA CKBAKUHBI.
HepBooqepenHHe PaCUCThI TP BO3BHUKHOBCHUHA
MposiBIIieHUs. PacueT miacToBoro JaBieHUS U TUIOTHOCTH
OypoBoro pactopa ais aukBuganuu [’ HBII. Onenka
YCTBEBOTO JIaBJICHUS B OYPHIBHBIX TPYOax MPHU HATUYHH
B HUX 0OpaTHoro kianaxa. OleHkKa MJI0THOCTH
MJIACTOBOTO (PIIFOW/Ia U CKOPOCTH MOABEMA MTAUKH
macToBoro ¢urona. Pacders! yrsokeneHus 6ypoBoro




n/n

HanmenoBanue
pa3aena
JTUCIUIIINHDI

Conep:kanue JeKUMOHHBIX 3aHATHI

TpynoeMKkocTh
B aK. 4Yacax

pactBopa. Cityuail nosryueHust oobema puToKa
IUIaCTOBOTO (prronaa 6obie 00beMa OTKPBITOTO CTBOJIA.
Crnyvaii HU3KOro 3amnaca 6€300acHOCTH AJIsl YCThEBOI'O
JTaBJICHUS] 00CATHON KOJIOHHBI.

OCHOBHBIE IPUHIUIIBI U CIIOCOOBI YIIPABICHUS
ckBaxuHOM. [lonaTne «6apbepoBy MpHU MPOBEICHUH
CHenualbHbIX onepauuil. [IpuHIuUne co3nanus
3a0oiiHoro fgasnenus. [IpuHLMIbl ynpaBneHus 3a00MHBIM
nasinenueM. Crioco0Os! ynpasnenus ' HBIT. Onpenenenue
ONTUMAJILHOW MTPOU3BOIUTEIILHOCTH Hacoca JUIsl
ynpasieHus ckBaxuHoi. Criocod Oypuibiuka. Crnocob
OXXKHJIaHUS U yTsKeneHus:. KoMOMHUpOBaHHBIH C110c00.
VYnpasiieHue CKBaXMHOW IIPY BOSHUKHOBEHUNU
ocioxxHeHul B npouecce Jukpugauuu ['HBII. Buasl
OCJIOXHEHUH U CIIOCOOBI UX MPEOA0JIEHUS. Y IPaBICHHE
CKBAKMHOM c110COOOM CTpaBJIMBAHUS JABJICHMUS.
CrpasnuBaHue OypoBOro pacTBOpa 103UPOBAaHHBIMU
HOPIHSIMU OTIpeieieHHoro oobema. OOHapyKeHHe ra3a
Ha HeOoubII0M rryoune. Pekomenaanuu no OypeHuio B
30HE HEerIyOOKOH ra30Boi 3anexu. ['myleHne cKBaXuHbI
"B 100" ¢ 3akaukoit Ha nornomeHue. CTyneH4aroe
yTspkeneHue 0ypoBoro pactBopa. OcoOeHHOCTH
YIPaBJIEHUS HAKIIOHHBIMUA U TOPU30HTAIbHBIMU
CKBaKUHAMHU.

I'HBII B nnponecce crycKko-ImoAbEMHBIX ONEpaLui.
[Tpuuunnsel nposiinenuit ¢pronnoB. PazpaboTka miana
pa6ot no nmukBuaanuu ['HBIIL. Cryck koi0HHBI TpyO B
CKBQ)XMHY T10]] TABJICHHEM (CTPHUIIIHHT).

VYipaBieHue CKBaXKUHOU IIpU KperuieHuH. [IpuHummns
yIpaBiIeHUS] pUCKAMU [TPU KOHTPOJIE CKBAaXKHUH.
TpeboBaHMe K LIETOCTHOCTU CKBaXHHBI. [ToHATHE
OapbepoB. MeToibl HcnbITaHMs GapbepoB.

YcreeBoe u
MIPOTUBOBBIOPOCOB
oe 0bopyaoBaHue

TpeboBanus k HazeMHOMY MaHupoabaY. O00pyI0BaHUE
JUTst 0OBSI3KM 00CAIHBIX KOJIOHH U HACOCHO-
KomrpeccopHbIx TpyO. Kononnast ronoska. Katyrika
KOJIOHHOM rosoBku. Tumel ¢guanues. KonoHnHbie
noaBecku. McnbitatenbHblil Guanen. Llupkynsinuonnas
KpecToBUHA. DiaHIEeBbIe KaTYIIKU U MEPEXOAHbIE
¢nanubl. 'omosku HKT. KommakTHbie TOM0BKH. CXEMBI
COOpKH TIPEBEHTOPOB.

[TpoTHBOBBIOPOCOBEIE TPEBEHTOPHI.

[TepekpriBaroiye yCcTporucTBa. Y CTpONCTBA I
UCTIBITAHUS YCTHEBOI'O 000PYOBAHUS U

00CaIHbBIX KOJIOHH.

CucreMsl ynpasieHus npeseHropamu. KoHcTpykius u
IPUHIUN paOOThI CTaHAAPTHOM
HACOCHO-aKKyMYJISITOPHOM ycTaHOBKH. KOHTpOIIb
BPEMEHHU 3apsAJKU OaJIOHOB, TyCKOBOT'O JaBJICHUS

U OTKJIFOUYEHUs] HACOCOB, YPOBHsI Macia B pe3epByapax,




HanmenoBanue
Ne . TpynoeMKkocTh

pa3aena Conep:kanue JeKUMOHHBIX 3aHATHI
n/n B aK. Yacax
JTUCHUIIINHBI

J03apsIKi OaJJIOHOB, 3aKPBITUS

CKBAKMHBI HACOCAMHU MJIM AKKYMYJISITOPHBIMU
OayIoHaMU, BpEMEHU 3aKPBITUS IPEBEHTOPOB.
JpoccenbHble MaHU(OIBIBL, TUHUY TITYIIECHHUS U
OTBOJIHbIEC JINHUH.

HToro: 20
4.2.4. JlabopaTopHbie padboThI
I‘D‘i Paznenst TemaTuka 1a60paTOpHBIX padoT Tl;)’;llg.e‘l‘::c(;cx“
1 3 3HAKOMCTBO C TPEHAXKEPOM UMHUTATOpOM OypeHust «KAMT-231» 4
2 3 OO6HapysxeHre nposBICHHUM 4
3 3 Hcnibrtanue o0cagHbIX KOJIOHH HA T€PMETUYHOCTD 4
4 4 JIukBuaus nposiBICHUIA 8
Hroro: 20
4.2.3. IlpakTnyecKkue 3aHATHS
Ne . TpyroeMkocThb
Pa3znen TemMaTHKa NPAKTHYECKUX 3AHATHI
n/n B aK. yacax
1 3 [TpoBeneHMe pacuéToOB MAaKCUMAIBHO JOMYCTUMOTO YCTHEBOTO 4
JABJICHUSI B KOJIBIIEBOM (3aTpyOHOM) IPOCTPAHCTBE
2. 4 Pacyer nucra rirymenuns ckBaxkus npu 'HBII 16
HTtoro: 20

4.2.5. Kypcosbie padoThI
KypcoBbie paboThl HE IPETyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone 00yueHnst npuMEeHsI0TCSL:

Jlekuuu, KOTOpbIE SIBISIOTCS OJHUM M3 BaKHEUIINMX BUJIOB YUEOHBIX 3aHATHH U COCTABISIOT OCHOBY
TEOPETUUECKOM MOArOTOBKY OOydatomxcs. Llenu TeKMOoHHbIX 3aHTHiL:

-IaTb CHCTEMAaTH3MPOBAaHHBIE HAy4HbIE 3HAHWA IO JUCLMIUIMHE, aKIEHTUPOBAaTh BHUMAaHHE Ha
Han0oJIee CIOKHBIX BOIIPOCAX JUCLUIINHEL,

-CTUMYJIMPOBAaTh AKTUBHYIO I[IO3HABATENBHYIO JIEATEIBHOCTh  OOYYaIOLIMXCs, CIIOCOOCTBOBAThH
(hopMHUPOBaHMIO UX TBOPYECKOTO MBILIUICHHUS.

IIpakTuyeckue 3aHaATUd. Lleny MpakKTUYECKUX 3aHATHIA:

-COBEPIIEHCTBOBATh YMEHHS M HABBIKU PEIICHUS MPAKTUYECKUX 33/1a4.

['maBHBIM coJiepyKaHMEM 3TOTO BUJA YUEOHBIX 3aHATHH SBISETCS paboTa KaXkKa0ro 0Oydyaromerocs mo
OBJIaJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBbIKAMU MPOGECCUOHAILHOM JIESITETbHOCTH.

JlabopaTopHble padoThl. Llenu mabopaTopHbIX 3aHATHH:

-YIJIyOUTh W 3aKpENHTh 3HAHUS, TOJTyYEHHbIE Ha JIEKLIHUSAX M B MPOLIECCE CAMOCTOSATENBHON pPaboThI
o0yyaroIuxcst ¢ yueOHOM 1 Hay4HOI JTUTEepaTypoii;

['maBHBIM conep>KaHMEM 3TOTO BUA YU€OHBIX 3aHITHH sBJsieTcsl padoTa Kaykaoro oOyyaromerocs mo
OBJIQJICHHIO MIPAKTUYECKUMHI YMEHUSMH M HaBbIKAMU MPO(eCCHOHATBbHON IESITeIbHOCTH.

Koncyabranum (Tekyas KOHCYIbTalMs, HaKaHyHe 9K3aMeHa) sIBJISIETCS OJJHOM 13 (hopM pyKOBOJCTBA
y4eOHOI paboTOil OOydarommxcst M OKa3aHUs MM IOMOILIM B CaMOCTOSTENIBHOM M3YYEHHH MaTepHaia
JMCLIMIUINHBL, B TMKBUAALMH UMEIOIINXCS IPOOETIOB B 3HAHUSX, 3aJOJDKEHHOCTEH 10 TEKYLIUM 3aHSTUSM, B
MOJITOTOBKE MUCbMEHHBIX paboT (MIPOEKTOB).



Tekymiue KOHCYNbTallMM MPOBOSTCS TpErojaBaTesieM, BEAyLIUM 3aHSATHS B Y4eOHOH Tpymre,
Hay4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapakTep.

CamocrosiTeJibHAasi padoTa 00y4yaromMXcsl HampaBjeHa Ha YIIyOJICHWE M 3aKpeIUiCHHE 3HAHUH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO aKTUBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEJICTBA UIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
INPOMEXYTOYHOU ATTECTALUHU I10 UTOI'AM OCBOEHUA JUCHUIIJIMHBI

6.1. Ouyenounvie cpeocmea 0131 cAamMoCmoOAMENbHOU PAOGOMbL U MEKYULe20 KOHMPO

ycnesaemocmu
Paznen 1. Beegenue
1. CoBpemeHHOE COCTOSTHUE TOTUIMBHO-IHEPreTHUECKOro KomIuiekca Poccun.
2. TazonedreBomonposBienuss (I'HBII) kak Bum ocioxHeHuid npu OypeHHMH B THpoliecce
CTPOUTENHCTBA U PEKOHCTPYKIIMU CKBAKUH.
3. Ilpusnaku 'HBII.
4. VICTOYHHKH MOCTYIUICHHUS T'a3a B CKBAKUHY.
5. Bo3moxusie nociencrsus ' HBII.
Pa3nea 2. Teoperuueckue 0CHOBBI yIIPaBJIeHHA CKBAKHHOM
1. OcHOBHOIi 3aKOH THAPOCTATUKU.
2. Tlotepu maBiieHUs TpU TPSIMON IMHUPKYISAIHUH B CUCTEME O€3 IPOCCeis W C JPOCCeNeM, TpH
00paTHON LUPKYIISIIHH.
3. Ta3oBbIc 3akoHBI. MneanpHbIe Ta3bl. PeaibHbIC ra3bl.
4. HopmalbHOE M aHOMAllbHOE TIOPOBBIE JaBJCHHs. SIBICHUS, BBHI3BIBAIOIIME AHOMAIBHBIC
TMJIACTOBBIC JJABJICHUSI.
5. OOHapyxeHHe aHOMAJIBHOTO U3MEHEHHsI TOPOBOTO JABICHHUS.
6. OreHka MOPOBOTO JIABIICHUS U IABJICHUS THIAPOPA3PHIBA MOPOI.
7. TloHsATHS AOMYCTUMOTO M MAaKCHMAJIbHOTO YCThEBBIX JaBICHUM.
8. TIpu4mHBI IPUTOKA TUIACTOBOTO (DITIOMIA B CKBAXKHHY.
9. VYMeHbllleHHE AaBIEHUS B CKBOXHMHE 32 CUET CHWKEHHs TUIOTHOCTH M YPOBHS OYypOBOTO
pacTBoOpa ¥ UCUE3HOBEHUS MTOTEPH JIABJICHUS MPU OCTAHOBKE ITUPKYJISIINH.
10. l'upponuHamudeckue kojaebaHus B CKBOKUHE IIPU CITyCKe U MOIbEME KOJIOHHBI TPYO.
Paznean 3. [lpenynpexaenue razoHegreBoa0nposiBIeHU
1. Mepsl nOpenoCTOPOKHOCTH JJsi COXPAaHEHUs TEPBUYHOTO YIPABIEHUS CKBOKUHOW U

OoOHapyXeHHs TOTJIONMIEHUH NMPU MEXaHUYECKOM OypeHUH, MOJArOTOBKE K CIYCKONOAbEMHBIM
omnepauusM M HUX TPOBEACHUM, IpPH CHENMATbHBIX OINEepalusax (KapoTaXHble pPabOTHI,
KperuieHne cKkBaxkuH). CloKHbIE cly4yau MOTJIOIIEHUH.

Pasnen 4. JluxkBuaanus razoHedTeBo10NposiBIEHUI

1.

2.

Ea

3aKkpbITHE CKBOKUHBI B CIy4asiX OTCYTCTBHS W HAJMYMS TOTIIONICHUS, a TAKKe NPU HAITMIUU
3HAYUTEIBHOTO YCTOHUMBOTO MPUTOKA IJIACTOBOTO (IO,

[Tporemyps! TIIABHOTO U JKECTKOTO 3aKPBITHSI CKBAXKUHBI, UX CPaBHEHHE.

HabGmiogeHnne 3a  1aBleHHMEM  3aKpbITOW  CKBOXHUHBI.  IIpofOMKHTENbHOCTH —Mepuoaa
HaOroeHus. CHSITHE TIOKa3aHUi U COTTOCTABIICHNE YCThEBBIX JaBIICHUIA.

OreHka prcka ruipopa3pbiBa MPHU 3aKPHITHA CKBAKUHBI.

[TepBoOYepenHbIC pacyeThl TP BO3SHUKHOBEHUH MPOSBICHHS. PacdeT miacToBOro IaBieHus U
IUIOTHOCTH OypoBoro pactBopa aias jukBupanuu ['HBIL. Ouenka ycTheBOro AaBieHHs B
OypHIIBHBIX TPyOax MpH HATMYUM B HUX oOpaTHOro kianaHa. O1eHKa TUIOTHOCTH TIJIaCTOBOTO
¢urona ¥ CKOPOCTH MOJbEMa MAvKM IIacToBoro Quronaa. Pacuersl yTspkeneHus O0ypoBOTO
pactBopa. Ciywail monydeHusi oObeMa MpPHUTOKA IuIacToBoro ¢uronaa Oosbine oObeMa
OTKpeITOro crBosa. Cry4ail HH3KOTO 3amaca O€30HacHOCTH JUIsl YCTHEBOIO JIABJICHUS
00CcaIHON KOJIOHHEL.

OCHOBHBIE TIPUHIHIIBI U CIIOCOOBI YITPABICHHS CKBAKUHOM.



12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

Pasnea 5.

1.
2.

~ow

[TonsiTHEe «OapbepoB» NPHU MPOBEJEHUN CIIELUAIBHBIX ONEPaIHii.
[TpuHIMIBI CO3MaHNUs 3a00HHOTO JaBICHHUS.
[TpuHIMIBI yIpaBiaeHUs 3a00HHBIM 1aBJICHUEM.

. Cnoco©Os1 ynpasnenust HBIT.
. OnpeyiesieHne  ONTUMAIBHON TPOM3BOAUTEIBHOCTH HAcOCa Uil YIPABICHUS CKBaKUHOIL.

Crioco6 Oypunbiuka. Criocod oxunanus u yrsokeneHus. KomOMHUpoBaHHBIH c11oco0.
VYrpapieHue CKBaKUHOW MPU BO3ZHUKHOBEHUHU OCJIOKHEHUM B mporecce aukBuaauuu ['HBII.
Byl ociioHEHHH U CIOCOOBI MX MTPEOI0JICHUS.

VYnopaBieHue CKBOKUHOM crmocoOoMm cTpaBinuBaHus JaBieHus. CTpaBiuBaHue OypoBOTo
pacTBOpa JI03UPOBAHHBIMH IMOPLMSIMH OIPEAEIEHHOTO 00beMa.

OO6Hapy>xeHue ra3a Ha HeOOJIbIIION rTyonHe. Pexomenaanuu mo OypeHHIo B 30HE HETITyOOKOM
ra3oBOM 3aJIEXKHU.

['mymienne ckBaKMHBI "B JI00" ¢ 3aKa4KO# Ha MOTJIOMIEHHE.

Crymnenvaroe yTspkeleHHue 0ypoBOTo pacTBopa.

Oco0eHHOCTH yNpaBJeHHs] HAKIOHHBIMU U TOPU30HTATbHBIMU CKBAKUHAMH.

I'HBII B nnpornecce crycKo-no bEMHBIX ONEpaLUi.

[TpuuuHbI IpOSIBICHUHN (ITIOUIOB.

Pazpabotka miana pabot no nukBuganuu ['HBII.

Cryck KOJOHHBI TPYO B CKBaXXHHY OJI AaBJIEHUEM (CTPHUIIIHIHT).

VYrnpapnenue CKBaXMHOW NMpU KperyieHud. [IpuHIUIBl yIpaBieHUs pUCKaMU MPU KOHTPOJIE
CKBaXKuH. TpeOoBaHME K IIEIOCTHOCTH CKBaKWHBI. [loHATHE OapbepoB. MeTonbl MCHBITAHUS
OGapbepoB.

YcrbeBoe u NPOTHBOBBIOPOCOBOE 000PYA0OBaHUE

TpeboBanus K HA3eMHOMY MaHU(OIIBIY.

O6opynoBanue st 00BsI3KM 00CaTHBIX KOJIOHH U HACOCHO-KOMITPECCOPHBIX TpyO. Komonnas
rojoBka. Karymka konoHHoW ronoBku. Tumbl QuanueB. KosjoHHbIE 1OJIBECKH.
Ucneitatenbupiit  ¢nanen. [HupkynauuonHas kpectoBuHa. DnaHIEBbIE KaTyIIKH |
nepexonuble (uanipl. ['onoBku HKT. KomnaktHeie rogoku. Cxembl COOpPKH MPEBEHTOPOB.
[TpoTHUBOBBIOPOCOBBIE TPEBEHTOPHI.

[lepekpriBaroiiie ycTpoWcTBa. YCTpPOMCTBA I HCHBITAHUS YCTHEBOTO OOOpPYAOBAHHUS U
00CaHBIX KOJIOHH.

Cuctembl ympaBieHHs TpeBeHTopaMu. KOHCTPYKIMS W TPUHIUI pabOThl CTaHIAPTHOM
HACOCHO-aKKyMYJISTOPHOM ycTaHOBKH. KOHTpOJib BpeMeHHU 3apsakd OauIOHOB, ITYCKOBOTO
JABJICHUSI M OTKJIIOUYEHHUS HACcOCOB, YPOBHS Macja B pe3epByapax, J103apsaKu OajyIoHOB,
3aKpBITUS. CKBAXHHBI HACOCAMH WM aKKyMYJISTOPHBIMU OalUIOHAMHU, BPEMEHH 3aKpBITHS
MIPEBEHTOPOB.

JpoccenbHble MaHU(OIBIBI, TUHUH TITYIICHUS U OTBOJHBIC JIMHUU.

6.2. Oyenounvie cpedcmea 0 nposedenUs NPOMeIHCymounoi ammecmayuu (IK3amena)
6.2.1. Ilpumepneolit nepeuenb 60NPOCoO6/3a0AHUIL K IK3AMEHY (RO OUCHUNIUHE):

NoabkowhE

8.
9.

10.
11.

Yro Takoe ocIoKHEHHE B OypeHun?

Yro Takoe razoHedrenposBaecHue?

Kaxoss!l npusnaxu 'HBII?

Kakwue cymiecTByroT HCTOYHUKY MOCTYIJICHHUS Ta3a B CKBAXKUHY?
KakoBbl Bo3MoskHbIe nocnencrsus ' HBII?

Kak ¢popmynupyeTcst OCHOBHOW 3aKOH T'MIPOCTATUKU?

Kak paccuuThIBalOTCsl MOTEPU JIABJICHUS MPU MPSAMON LUPKYISALNU B cucTeMe 0e3 poccens u
C ApocceneMm, Mpyu 00paTHOMN ITUPKYIISIIIH?

Kakwue cyiiecTByloT OCHOBHBIE Fa30BbIE€ 3aKOHBI?

Uro Takoe 30861 ABITJI 1 AHIT?

Kak oOHapyxuBaeTcs aHOMalIbHOE U3MEHEHHE TOPOBOTO JIABICHUA?
Kak oneHnBarT NopoBoe JaBJICHUE U NABJICHUE THAPOPA3PHIBA TIOPOL?



12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.
28.
29.

30.

Kak paccuuThIBaoT 10mycTHMOE U MaKCUMAaJIbHOE YCThEBbIE aBJIECHUS?

KakoBbI IpUYUHBI TPUTOKA TUIACTOBOTO (DIIFOH]IA B CKBAXKUHY

Kakune BO3HUKaIOT TUAPOJAMHAMUYECKHE KOJIEOAaHUS B CKBOXMHE INPU CIYCKE U TMOJbEME
KOJIOHHBI TPYO?

Kakue cymiecTByloT Mephl MPEAOCTOPOKHOCTU [UIsl COXPAaHEHHUS IMEPBHUYHOTO YIPaBICHUS
CKBOKMHOW W OOHapyXeHHsS MOTJIONICHUA TpU MEXaHMYeCKOM OypeHWH, TOJTrOTOBKE K
CIIYCKOIIOJAbEMHBIM ONEPALIUIM U UX MIPOBEJICHUU, NP CIEIIUATIBHBIX OMEpaLUsX?

Kak ocymiecTBisieTcst 3aKpbITUE CKBAXKUHBI B CITydasiX OTCYTCTBUS U HAJIMYUS TOTJIOLICHUS, a
TaK)Ke MPU HATMYUU 3HAYUTEIHHOTO YCTOMYHMBOIO MPUTOKA MJIACTOBOTO uironia?

B uem 3akiroyaroTcs npoueaypsl MIABHOTO U KECTKOTO 3aKPbITHS CKBaXKUHBI, UX CPaBHEHUE?
Kak oneHuBaroT pucku rufipopas3pbiBa MpU 3aKPHITHH CKBAXKUHBI?

Kaxkue nepBoouepennbie pacueThbl IpU BOSHUKHOBEHUU MPOSIBICHUS?

B uem 3akmroyaeTcs TiyIIeHre CKBaKHUHBI "B 100" ¢ 3aKavKoil Ha morjiomeHne?

Koraa npumensieTcst cTyneHuaroe yrsbKeaeHue 0ypoBoro pactsopa?

KakoBbl mpuyuHBI TPOSBICHUS (IIIOUI0B IIPU CITYCKO-TTOABEMHBIX OIeparusix?

J1J1s1 9ero mpuMeHsieTcs CITyCK KOJIOHHBI TPYO B CKBaXXHHY I1OJ1 AaBJICHHEM?

KakoBbl TpeboBaHUs K Ha3eMHOMY MaHU(DOIbaY?

Kakoe o6opynoBanue mpuMeHsieTcs Ui OOBSI3KM OOCaJHBIX KOJOHH M HAcOCHO-
KOMITPECCOPHBIX TPYO?

Kakwue cymecTByroT BUABI IPOTHBOBBIOPOCOBBIX MPEBEHTOPORB?

Kak ucnbIThIBalOT yCTheBOE 000pya0BaHNE U 00CaIHbIE KOJIOHHBI?

Kak ycTpoena cucrema ynpaBieHHs IPEBEHTOpaMu?

Kak ocymiecTBisieTcss KOHTPOJIb 32 BPEMEHEM 3apsKd OajUIOHOB, MYCKOBOTO AABJICHUS U
OTKJIFOUYEHHUS HAcoCOB, YPOBHA Macia B pe3epByapax, A03apsAAKd OallJIOHOB, 3aKphITUS
CKBQ)KHMHBI HACOCAMHU WJIM aKKYMYJISTOPHBIMU OallsioHaMu?

Kak ycTpoens! agpoccenbHble MaHU(OIb/Ib, TUHUH [IYIIEHNUS U OTBOJHbBIE JIMHUN?

6.2.2. IpuMepHbIe TeCTOBBIE 3aJaHHUS K IK3aMEHY
Bapuanm 1:

Ne
/o

Bomnpoc Bapuants! oTBeTa

1.

TexHomornueckas cuTyaunus, Koropas 1
HapylIaeT HopMaJlbHbBIN X0/ Mpoliecca 2
OypeHus CKBa)XUHBI, IpeAyCMOTpeHHast | 3. aBapuei
TEXHUYECKUM IPOEKTOM Ha3bIBACTCSA 4

. OCJIOXKHCHHEM
. IOTJIOICHHUEM

. IpUXBAaTOM

Hapyiienne TeXHOJIOrM4ecKoro
IIpolLIecca CTPOUTENILCTBA CKBAYKUHBI,

. IPOSIBJICHUEM
. TIOTJIOIIEHUEM

1
2

TpeOyrolee /Ui ero JUKBUIAIUU 3. OCJIO)KHEHUEM
4

CliICIUaJIbHBIX pa60T, HC
NpEeaAYCMOTPCHHBIX TEXHUYCCKHUM
IMPOCKTOM HA3bIBACTCH

. aBapuen

[TocTymnenue dronma U3 miacra B
CKBQ)KHUHY Ha3bIBACTCS

. IOTJIOEHUEM
. aBapuen

. IPOSIBJIEHUEM
. OCJIO)KHEHHUEM

II;macToBoe maBieHHne —ITO ...

. IaBJIEHHE B IIJIACTE

. ITaBJIEHHE IIIacTa

. IaBJICHUE TUTacTa Ha CKBAKHHY
. TaByieHue (Ioua B IIacTe

JInxksunanus ' HBII 3akirouaercs B

. INKBUAAMOHHOM TaMITOHHPOBAHUU CKBAYKHHBI
. 3aKPBITUH IPOTUBOBBIOPOCOBOTO 00OPYAOBAHUS

N =P~ W=~ WND -




Bomnpoc

BapI/IaHTBI OTBCTa

. OTKPBITHH JIMHWUU TIIYIICHUA
. YAQJIICHHUHA U3 CKBAXXHWHBI ITOCTYIIUBIICTO (bHIOI/I,I[a

B~ w

[IpeBeHTOp CIYKUT AJst

. TepMeTH3aluu OYpUIIbHON KOJIOHHBI

. TEpPMETH3aLUH1 MEKKOJIOHHOTO MPOCTPAHCTBA

. ynaneHus QIronia u3 CKBaKUHBI

. PETYIMPOBAHMS IaBJICHHS HA YCThE CKBAKUHBI

FJ'IYI_HeHI/Ie CKBaXHHBI -3TO ...

. nukBuganua I'HBII

. IMKBUJIAIMS TTOTJIOIIEH Ui
. TUKBUAAIHS TIPUXBATOB

. 3aKPBITHE MPEBEHTOPA

JInnus APOCCCIINPOBAHUSA CITYKUT IJIA

. perynupoBaHus JaBJIeHUs B OypUIIbHBIX TpyOax

. peryaupoBaHus 1o1a4u OypOoBBIX HACOCOB

. PETYIMPOBAHMS IABJICHUS B KOJIbLEBOM
IIPOCTPAHCTBE

4. perynupoBaHusl JaBJI€HUs 3aKPBITHS IPEBEHTOPOB

W RN WD~ WN —

Meroas! mnasHoro rirymenus ' HBII
3aKJIIOYAIOTCA B

1. mogIep:kaHuM MOCTOSITHHOTO JIABJICHUS HA YCThE B
KOJIBIIEBOM IPOCTPAaHCTBE

2. mojAep>KaHUM MMOCTOSTHHOTO JIaBJICHHUS Ha YCThE B
OypHIIbHBIX TpyOax

3. moanep)kaHUM IOCTOSIHHOTO aBJIEHUS Ha 3a00€
4. 1IaBHOM BBIMBIBE ()IIOMA U3 CKBAYKHHBI

10.

[Tpu o6napyxxenuu I'HBII nocne
OCTaHOBKH HAaCOCOB HEOOXOJMMO

1. moiatk CUTHAJ TPEBOTU U OKUHYTh OYpOBYIO
2. 3aKpBITh IIPEBEHTOP

3. IOJHSTH BEAYIIYIO TPYOY U 3aKPHIThH
YHHUBEPCAIbHBIN IPEBEHTOP

4. 3aKpbITh YHUBEPCAJILHBIN IPEBEHTOP, a 3aTEM
HOJHATH BEAYILYIO TpyOy BBIIIE CTOJIAa pOTOpa

11.

ITocne 3akpeiTus ckBaxkunsl ipu ' HBII
ONPEACIAIOT

. TaBJIEHUE THIPOPA3PbIBA
. JaBJICHHE ONPECCOBKHU 00CaHON KOJIOHHBI
. IJTAaCTOBOE JIaBJICHUE

. THAPOCTATUYECKOE JIABJICHHE B CKBAKUHE

12.

[TnoTHOCTH (hroMaa, MOCTYMUBIIETO B
CKBAKUHY ONpeensieTcs 1o popmyie

= W~

_ (Pxn _Pﬁm)
2,9
(Pﬁm —-P )

- Py =P

Kn
21179

3. p¢ :p+ (Pﬁm_PKn)
Z!ﬁg

b py= s LuPu)

»9
rJie p — INIOTHOCTh OypoBOTO pacTBopa; Pun 11 Por —
JIaBJIEHUS Ha YCThe B KosblieBoM npoctpancTse (KII)
u 6ypunbpHbIx Tpyoax (bT); z¢ — BbicoTa duronaa B
KII

2. p,=p-

13.

Hns npenorepamenus ' HBIT npu
1o beMe OypUIIbHBIX TPYO HEOOXOIMMO

1. cnenuTh 32 ypoBHEM OypOBOTO pacTBopa B
E€MKOCTSIX
2. IpOU3BOIUTH 10JIUB OypOBOTO pacTBopa B
CKBOKUHY




/o

Bomnpoc

BapI/IaHTBI OTBCTa

. pacxaXuBaTh OYypHIBHYIO KOJIOHHY
. IPOU3BOJIUTH CBApOMPOBAHUE

14.

s npenorepawenus I'HBII npu
noabeMe OypHIBHBIX TPYO HEOOXOIUMO

. 3aKPbITh YHUBEPCAIBHBINA [TPEBEHTOP

. 3aKPBITh IUIALICYHBINA IPEBEHTOP

. OTKPBITh JINHUIO [IIYIIEHUS CKBaKUHBI

. CHU3UTh CKOPOCTb NOJbeMa HHCTPYMEHTA

15.

Uro He sBisierca npuszHakom 'HBII?

— B W N =AW

. IOHWKCHUE JIaBJICHUSI HAarHETaHUsl OypOBBIX
HAacoCOB

2. OBBILLIEHUE YPOBHS OypOBOIro pacTBopa B
EMKOCTSIX

3. CHM)KEHHE Harpy3Ky Ha Kproke

4. cHUXXEHHE pacxoaa 6ypOBOFO PpacTBOpa Ha BBIXOJC

N3 CKBAXXUHBbI

16.

Hns npenynpexnenus 'HBII cnenyer

1. yBeMUYUTDH BSI3KOCTH OYpOBOIO pacTBOpa
2. yBEIMYUTH IUNIOTHOCTH OYpPOBOT0O pacTBOpa
3. yMEHBIIUTh pacxol OypoBOro pacTBopa

4. yBenMUYUTH Harpy3Ky Ha J0J0TO

17.

[TpubsnxeHHoe JaBlieHUE HA HAcOCe
IIPU IIPOKAYKE pacTBOpa HOBOU
IUIOTHOCTH

1. P =p|L
p.

2.p =p| L
p.

3.p=p|P
P,

4. P =p| P
P,
TAC Ppu U Pc — HOBAA U CTapas IJIOTHOCTb 6yp0BOFO
pacTBopa

18.

[Tn0THOCTH pacTBOpa JIsl TITYIICHUS
['HBII naxoautcs o popmyie

om

1. p=p-
P= P

2 = +P’<”

6m

3. p.=p+
peng

P
4. p. =p——=
P.=p gH

rae Pom 1 Py — NaBieHUs Ha yCThE NP 3aKPBITHN
CKBA)KMHBI B OypHIIbHBIX TPyOax M KOJIbLIEBOM
KaHaie;

p2 ¥ p — IJIOTHOCTU PAcCTBOPOB ISl TITYIICHUS U
HCXOJHOT0 OypoBOro pactBopa; H — rimyOouHa
CKBa)KHMHBI

19.

HavanpHOe naBieHMe NUPKYISALNAN IPH
rnymenuu ['HBII

1. Puau = P - Pom
Z.Pyaq=P6m'PH
3. Puau = Py + Pom
4-Pnaq=PH




Bomnpoc Bapuantsl oTBeTa

n/n
rae P, — naBieHue Ha Hacoce IIpU 0OHapyKEHUU
nposiBlieHus:; Psn — AaBlieHUE HA YCThE B OYpUIIbHBIX
Tpy0Oax MpH 3aKpbITO CKBaKUHE

20. | KoneuHoe naBieHue MUPKYISAIANA TPH 1. P =P,

rnymenuu ['HBIIT P
2.P =P —
p?./l

3' PKOH :Pﬁm&

4.p, =p~L

Yo,
rjae P, — naBieHue Ha Hacoce IpU 0OHapyKEHUU
nposiBieHust; P, — NaBlieHUE HA YCThE B OYPUIIbHBIX
TpyOax MpH 3aKpbITON CKBaXKUHE; p. U p — INIOTHOCTH
pPacTBOPOB IS INTYLIEHUS U UICXOJHOTO OYpOBOIrO
pacTBopa

Bapuanm 2:

No

/o

Bompoc

BapI/IaHTBI OTBCTa

1.

Makcumansao Aonyctumas mjioTHOCTb
OypOBOTO pacTBOpa OINpEeIseTCs

_PHHH

1 Prx = gh = Punn

P
2. Prox = gpﬁm + Punn

P

3. Prx = HP
gh,,

4. Prex = % %

gh,,
rae Py — AaBlieHUE Ha YCThE MPU UCTIBITAHUM T1IaCTa
Ha rorjomienue; h,, — rmyouna ciraboro miacra mo
BEPTUKAIIU; P77 U p — TUNIOTHOCTH PACTBOPOB MPHU
HUCIIBITAHUU I1JIaCTa HA IMOIJIOIIEHUEC U UCXOAHOT'O

OypoBOro pacTBopa

MakcumanbHOe JO0IMYCTUMOC JaBJICHUC
Ha YCTHC B KOJILIICBOM IMPOCTPAHCTBC

1 oo s = (Opee — P) OH
2. P = (90— Pr) | M
3. Prax a1 = (Pox + P)GH
4. P ir = (Prax — P)IH

TAC Pmax U p — MaKCUMAJIbHaAg JOITYCTUMaAs U
HCII0JIb3YyCMas MIIOTHOCTU PAaCTBOPOB, H- FHY6I/IH3.
CKBaXHNHBI

CHIKeHue TaBleHUs Ha IJ1acT Mpu
nogbeme 1 M OypuibHBIX TPYO, [1a/m

" (Qu — Q)
2. AP, = oo
" (Qu-Qu) P9




/a

Bomnpoc

BapI/IaHTBI OTBETa

3' APy() — p (QKn _Qﬁm) : g
Qﬁm
4. APyd — p (Qm _Qﬁm) ) g
an
IJie p —IIOTHOCTH OypPOBOTO PAacTBOPA, KI/M°,

Qo6m — ynenpHBIN 00BeM MeTaia OypUIbHBIX TPYO,
M3/M; Qun — yIeTIbHBIN BHYTPEHHHH 00beM 00CcaJHBIX

TpyO

JnuHa OypHIbHBIX TPYO, IPU KOTOPOid
3a00IHOE 1aBJICHUE CTAHOBUTCS
MEHBIIIE IIJIaCTOBOTO

1.L,=AP,-H
2.L,=AP, -H

3. L, = 2w
AP,

4. L = Af,,
7" AP
yo
rne APyo - CHIDKEHHE JaBJICHHs Ha TUIACT MIPH MOIbEME
1 m OypunbHbIX TpYyO, [1a/m; 4P,y — npeBbilIeHUE
3a00iHOTO JaBieHUs HaJ MJIaCTOBbIM; [ — riyOuHa
CKBa)KHMHBI

[Tname4HbIil MPEBEHTOP C TITYXUMH
TJTAIIKAMU CITYXKUT TS TIEPEKPBITUS

1. KOJIBIIEBOIO KaHalla MEXAY 00CaJHBIMU TPYyOaMu
2. KOJIBLIEBOTO KaHaIa MEXy OYpUIbHBIMH U
oOcaHBIMU TpyOamu

3. CKBa)XHMHBI 110 BCEH TIOMIA/IN CEUCHHS

4. xaHasa BHYTpU OYpUIIbHBIX TPYO

5. KaHana BHYTpU OypHIBHBIX TPYO U KOJBIIEBOM
KaHaJe

Jns npenorepamenus I'HBII npu
nobeMe OypHIIbHBIX TPYO HEOOXOIUMO

1. cnenuTh 32 ypoBHEM OypOBOTr0 pacTBopa B
E€MKOCTSIX
2. MPOU3BOUTH JOJIUB OYpOBOTO pacTBOpa B
CKBaXXHHY
pacxaxuBaTh OYpHIIbHYIO KOJIOHHY
IPOM3BOJIUTH CBapOUpOBaHHE

[ns npenorepamenus ' HBIT npu
nobeMe OypUIIbHBIX TPYO HEOOXOIMMO

3aKpBITh YHUBEPCAIbHBIN MPEBEHTOP

OTKPBITh JIMHUIO TTTYHICHUSA CKBAXKWHBI
CHHU3UTH CKOPOCTH NOJABEMA NHCTPYMCHTA

Yro He sBigercs npusHakoM [ HBII?

3.
4.
1.
2. 3aKpbITh IUIALIEYHBII IPEBEHTOP
3.
4.
1.

MTOHM>KEHHUE J1aBJIEHUS] HarHeTaHUs OypOBBIX
HacoCoB
2. MOBBILLIEHUE YPOBHS OYpOBOIO pacTBOpa B €eMKOCTSAX
3. CHM)KEHME Harpy3KH Ha KprOKe
4. cHMKeHHe pacxoaa OypoBOIro pacTBOpa Ha BbIXO/IE
U3 CKBAXXHHBI

s npenynpexxaenus 'HBII cnenyer

1. yBeIMUHTH BA3KOCTH OYpOBOTO pacTBOpa
2. yBEJIMYUTH INIOTHOCTH OYpOBOTO pacTBopa
3. yMEHBIIUTH pacxo] OypoBOro pacTBopa

4. yBeIMUYUTH Harpy3Ky Ha J0JOTO

10.

Meroas! nnasHoro riymenus ' HBII

1. NoAACPKaHUU MMOCTOSAHHOT'O JABJICHUS HA YCTHC B




Bomnpoc BapuanTel oTBeTa
/1
3aKJIF0YAIOTCS B KOJIBLIEBOM IIPOCTPAHCTBE
2. moaaep>KaHUuU MOCTOSIHHOTO IaBJICHUS Ha YCThE B
OypUIBHBIX TpyOax
3. moaaep>KaHUU MOCTOSIHHOTO IaBJIeHUs Ha 3a060e
4. naBHOM BBIMBIBE (PIIFOMJIA U3 CKBAYKHHBI
11. ITpu oonapyxenun ['HBII mocne 1. mogaTh CUTHAJ TPEBOTH U TOKUHYTH OYPOBYIO
OCTaHOBKH HAaCOCOB HEOOXOMMO 2. 3aKpbITh IIPEBEHTOP
3. MOJHATH BEAYUIYIO0 TPYOY U 3aKpBITh
YHUBEPCAJIbHBIN IIPEBEHTOP
4. 3aKpbITh YHUBEPCAILHBIN IPEBEHTOP, a 3aTEM
HOJHSTH BEAYIIYIO TPYOY BHIIIIE CTOJIA pOTOpA
12. [Tocne 3akpeiTus ckBaxkunsl npu I'HBII | 1. naBienue rugpopaspbiBa
OIpEAEISAIOT 2. naBleHUE OTPECCOBKU 00CATHON KOJIOHHBI
3. IacTOBOE JIaBJICHHE
4. ruApOCTaTUYECKOE JaBICHUE B CKBAKHUHE
13. | Kak Bauser usmeHenue 1. vy yBenuumBaercs ¢ ymeHblieHueM AP
nuddepennuansHoro gasnenns AP Ha | 2. vy, ymeHblaeTcs ¢ ymeHbleHeM AP
MEXaHHYECKYI0 CKOPOCTh OypeHus Vu B | 3, Vy yBenuumuBaeTcs ¢ yBenuuenneM AP
sone ABIIJI? 4. Vi ymMeHbl1aercs ¢ npubnmxenueM Kk ABITJ]
14. Kaxk koHTposmpyercs ypoBeHb 1. BusyanpHo
pacTBopa B IPUEMHBIX EMKOCTSIX 2. MepHoii peitkoit
HacocoB? 3. YpoBHEMepOM ¢ nepeaueii HoKa3aHUi Ha MyJIbT
OypHIIbIIIUKA
4. YpoBHEMEPOM C Tepeayeii moKa3aHuii Ha MyJIbT
OypuiIbIIUKa, CO 3BYKOBOM U CBETOBOM
CUTHAJIM3aLUEN
15. | HauGonee BaxxHast XapaKTepUCTHKA 1. OuleHKa MMHUMaJIBHOTO KOJIMYECTBA MOCTYHUBILIETO
ypOBHEMEpa bmronta
2. Ilogaua 3ByKOBOTO CUTHAJIA TPU KPUTHUECKOM
YpOBHE
3. Ilogaua cBeTOBOrO CHrHaJa MPU KPUTHIECKOM
ypOBHE
4. ITojaya cUrHaJIOB NMPH KPUTHUUYECKOM YPOBHE
16. | Kakoe ycrmoBue HEOOXOAUMO ISt 1. Haruneranue pactBopa ¢ MEHbIIEH MIIOTHOCTHIO;
IIPEIOTBPALLIEHHS THAPOPA3phIBa MpU 2. Coxpanenne 00bEMa MOTHUMAIOIIETOCS MTY3bIPS;
yJlaJ€HUH ra30BOTO MY3bIps MJIaBHBIM 3. bamanc o6b&ma pacTBOpa Ha BXOJIE M BBIXOJIE U3
rIIyleHuemM? CKBa)XMHBI,
4. Tlpu nogpémMe 00BEM Ta30BOTO MY3BIPS JOJIKEH
BO3pacTarh
17. IInoTHOCTH pacTBOpaA IS TIIYILIEHUS 1 p = p—Lon
['HBII naxonutcs no popmyne " e gH
2. p=p+ oH
3. p=p+—m




Ne
Bomnpoc BapuanTel oTBeTa
/1
P
4' Iog = 10 -
gH
rie Psm 1 Py — TaBJIEHUS HA YCThE MIPU 3aKPBITUU
CKBa)XHMHBI B OYpHIIbHBIX TPYOax M KOJIBLIEBOM KaHAJIE;
Pz ¥ p — IJIOTHOCTU PACTBOPOB ISl TITYIICHUS U
HCXOJHOTO OypoBOTro pacTBopa; H — rioyOouHa
CKBAYKUHBI
18. | IlpubnmkxeHHoe AaBICHUE HA HACOCE P
(V) — H
IIPU MIPOKAUKe pacTBOpa HOBOM 1. P, =P |
IUIOTHOCTH Pe
2
_ P
2. P =P |~
Pe
_ Pe
3. P =P|
P
2
_ P.
4. P, =P | ==
P
/1€ Pu U Pc — HOBAs U cTapast INIOTHOCTh OypOBOTO
pacTBopa
19. | Havanbnoe naBnenue uupkyisiuud 0pu | 1. Pugy = Py - Pom
rirymennn 'HBIT 2. Puau = Pom - Py,
3.P}.[aq :PH+P5m
4, Puay = Py,
rae P, — naBneHue Ha Hacoce MpHU 0OHapyKEeHUU
nposiBieHust; Ps, — NaBlieHNe Ha YCThe B OYPUIIbHBIX
TpyOax mpH 3aKpPbITON CKBa)KUHE
20. | Koneunoe napienue mupkynsuqua npu | 1. P =P,
rnymenun ['HBII P
2.P, =P —
pZ}Z
j— pZ."l
3' PK()H - Pﬁm
Yo
_p P
4. P, =P,
Yol
rae P, — naBieHue Ha Hacoce MpHU 0OHapyKEeHUU
NposiBIEHUs; Psm — TaBIEHUE HA YCThE B OYPUIIbHBIX
TpyOax MpH 3aKpbITON CKBaXKUHE; p. U p — IJIOTHOCTH
PacTBOPOB JUIS TIYILIEHHS U UCXOJTHOTO OYpOBOTO
pacTBopa
Bapuanm 3:
Ne
Bonpoc BapuanTsl oTBeTa
/i
1. [TocTymnenue dironma U3 miacra B 1. moromenuemM
CKBa)XMHY Ha3bIBaeTCs 2. aBapuei
3. IpOsIBJICHUEM
4. ocl10)KHEHHEM
2. II;mactoBoe maBieHHE —ITO ... 1. naBneHue B IIacTe




Bomnpoc

BapI/IaHTBI OTBECTa

. IaBJICHUE TUIacTa
. IaBJICHUE TUIACTa Ha CKBAKUHY
. TaByieHue (Ioua B IIacTe

JInxksunanus ' HBII 3akirouaercs B

. TMKBUJAIIMOHHOM TaMIIOHUPOBAHUH CKBAXKHHbI
. 3aKPBITHH MPOTUBOBEIOPOCOBOTO 00OPYIOBAHUS
. OTKPBITUH JIMHUU TIYLHICHUS

. IQJICHUH U3 CKBAKHHBI TIOCTYMUBIIETO (IIOUIa

DW= W

IIpeBeHTOp CIIyKUT IS

. TepMeTH3aluu OypUIbHON KOJIOHHBI

. TepMETU3aLUU MEXKKOJIOHHOTO ITPOCTPAHCTBA

. yaneHus QIIron1a U3 CKBAKUHBI

. PerynupoBaHusl 1aBJICHUS HA YCThe CKBAXKHUHBI

I'imymenue CKBaKHUHBI -3TO ...

. mukBuamus 'HBII

. IMKBUJIAIYS TTOTJIOICHUI
. IMKBUIALUS TTIPUXBATOB

. 3aKpbITHE MPEBEHTOPA

JInHus npoccenupoBaHus CILYXKUT IS

. peryIMpoBaHus IaBJICHUS B OypUIIBHBIX TpyOax

. perynupoBaHus nogayu OypoBbIX HACOCOB

. PETYIIMPOBAHMS IABJICHUS B KOJIBLEBOM
IIPOCTPAHCTBE

4. perynvpoBaHusl JaBJIEHUsI 3aKPBITUSI IPEBEHTOPOB

WM =N WN =N WN —

Meroab! iiasHoro raymenus I'HBIIT
3aKJII0YAIOTCS B

1. monepKaHUM MOCTOSIHHOTO IaBIICHUS Ha YCThE B
KOJIBIIEBOM MPOCTPAHCTBE

2. NOAEP)KaHUH MTOCTOSTHHOTO JAaBJICHUS Ha YCThE B
OypHJIbHBIX TpyOax

3. moaaep>KaHUU MOCTOSTHHOTO JIaBlIeHus Ha 3a00e
4. myiaBHOM BBIMBIBE (DITIOM1A U3 CKBOKUHBI

[Tpu o6napyxxenuu I'HBII nocne
OCTaHOBKH HAaCOCOB HEOOXOJMMO

1. mogaTh CUTHAJ TPEBOTU U MTOKUHYTH OYPOBYIO
2. 3aKpBITh IPEBEHTOP

3. IOTHATH BEAYIIYIO TPYOY U 3aKPHIThH
YHUBEPCAIbHBIN PEBEHTOP

4. 3aKpBITh YHUBEPCAILHBIN TPEBEHTOP, a 3aTEM
TOJHSATH BEIYIYIO TPYOY BBIIIE CTOJIA POTOpA

ITocne 3akpeiTus ckBaxkunsl pu I'HBII
ONPEAEIAIOT

. JaBJICHUC TUAPOPA3PhIBA

. JaBJICHUC OIIPCCCOBKU O6C&I[HOI>1 KOJIOHHBI
. IIJIaCTOBOC JaBJICHUEC

. THAPOCTATUYCCKOC NABJICHUC B CKBAXKUHC

10.

[InameyHbIi IPEBEHTOP C TIIYXUMH
IIJIAIIKAMU CIIYXKUT JUISl IEPEKPBITUS

. KOJIBIIEBOTO KaHaJla MeXy 00CaTHbIMU TPyOaMHu
. KOJIBLIEBOT'O KaHaJla MEXy OYpUIbHBIMH U
oOcaaHbIMU TpyOaMu

3. CKBaKHHBI 110 BCEH IJIOMAAN CEYEHUS

4. xaHana BHYTpH OypUJIbHBIX TPYO

N =B WK —

11.

[ns npenorepamenus ' HBIT npu
nobeMe OypHIIbHBIX TPYO HEOOXOIUMO

1. cmenuTh 3a ypoBHEM OypOBOTO PacTBOpA B
E€MKOCTSIX

2. IpOM3BOIUTH AOJIUB OypOBOTO pacTBOpa B
CKBaXXHHY

3. pacxakuBaTh OypHIBHYIO KOJIOHHY

4. mpon3BOIUTH CBapOUpOBaHHE

12.

Hns npenorepamenus ' HBIT npu

1. 3aKpbITh YHUBEPCAIBHBIN TPEBEHTOP




/a

Bomnpoc

BapI/IaHTBI OTBECTa

nobeMe OypHIIbHBIX TPYO HEOOXOIMMO

2. 3aKpbITh IUIALIEYHBIN IPEBEHTOP
3. OTKPBITH JINHUIO TIIYIIEHUS CKBAYKUHBI
4. CHU3UTH CKOPOCTh OJIbEMA HHCTPYMEHTA

13.

Urto nHe sBnsgercs npusHakom ['HBIT?

1. noHmxeHune qaBiIeHUs HarHETaHUs OYPOBBIX
HacoCoB

2. OBBILIEHUE YPOBHS OYpPOBOIO PacTBOpa B €eMKOCTAX
3. CHM)KEHME Harpy3Ky Ha Kproke

4. cHmKeHHe pacxoaa OypoBOro pacTBOpa Ha BbIXO/IE
W3 CKBXKHUHBI

14.

Hns npenynpexnaenus 'HBII cnenyer

1. yBeTMUUTH BSI3KOCTH OYpOBOTO pacTBOpa
2. yBEIMYUTH TUIOTHOCTH OYpPOBOTO pacTBOpa
3. yMEHBLIUTH pacxo] OypoBOro pacTBopa

4. yBEeIMUYUTH HArpy3Ky Ha J0JOTO

15.

Meroas! mnasHoro rirymenus ' HBII
3aKJIIOYAOTCA B

1. mogep:kaHUM MOCTOSTHHOTO JIABJICHUS HAa YCThE B
KOJIBIIEBOM IPOCTPAHCTBE

2. mojAep>KaHUM MMOCTOSTHHOTO JIaBJICHUS Ha YCThE B
OypHIIbHBIX TpyOax

3. moanep>kaHUM IOCTOSIHHOTO aBJIEHUS Ha 3a00€
4. 11IaBHOM BBIMBIBE ()JIOMA U3 CKBAYKHHBI

16.

[Tpu o6Hapyxennu ['HBII, nocie
OCTaHOBKH HAaCOCOB HEOOXOANMO

1. mojatk CUrHAJ TPEBOTU U OKUHYTh OYpOBYIO
2. 3aKpBITh IPEBEHTOP

3. IOJHSTH BEAYIIYIO TPYOY U 3aKPHITH
YHHUBEPCAIbHBIN IPEBEHTOP

4. 3aKpbITh YHUBEPCAJIbHBIN IPEBEHTOP, a 3aTEM
HOJHATH BEAYILYIO TpyOy BBIIIE CTOJIAa pOTOpa

17.

ITocne 3akpeiTus ckBaxkunsl pu ' HBII
ONPEAEIAIOT

. JaBJIEHNE TUIpOpa3pbiBa
. IaBJICHHE OTPECCOBKHU 00CaHOMN KOJIOHHBI
. TJIaCTOBOE JIaBJICHHE

. THAPOCTATUYECKOE IABICHHE B CKBAKUHE

18.

Kak Biausier u3mMeHeHune
muddepeHnmansHoro napneHus AP Ha

MEXaHUYECKYIO CKOPOCTh OYpEeHHUS Vi B
3oHe ABIT?

. Vu YBEJIMUUBAETCS ¢ yMeHblLIeHHeM AP

. Vi YMEHBIIIAETCs ¢ yMeHblIeHneM AP

. Vi YBEIIMUUBAETCS ¢ yBennueHruem AP

. Vu YMeHbI1aercs ¢ npubnmkenuem Kk ABITJ]

19.

Kaxk koHTponupyercs ypoBeHb
pacTBOpa B MPUEMHBIX EMKOCTSIX
HacocoB?

. BuzyanbHo

. MepHoii pelikon

. YpOBHEMEPOM C Iepefadye IOKa3aHUN Ha MyJIbT
OypuIIbLIUKa

4. YpoBHEMEPOM C IIEpeaueii MOKAa3aHUI Ha MYJIbT
OypHIIBIIIMKA, CO 3BYKOBOM M CBETOBOI
CUTHAJIM3aLUen

W —AWNR[AWN —

20.

Haubosee BaskHas XapaKTepUCTHUKA
ypoBHEMepa

1. OnleHKa MHHUMATBLHOTO KOJTMYECTBA OCTYIHBIIIETO
bmronma

2. Iloyraya 3ByKOBOT'O CUTHAJIA TIPU KPUTHIECKOM
yYpOBHE

3. [omaya cBeTOBOTO CHTHANA MIPU KPUTHUYECKOM
yYpOBHE

4. Ilogaya cUTHANIOB MPU KPUTUYECKOM YPOBHE




6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. Kputepuu ouieHOK MPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

«2»
(Hey10BJICTBOPUTE/ILHO)

IloporoBsiii ypoBeHb
OCBOEHM

Yray0JeHHbIH
YPOBEHb OCBOEHHS

IIpoaBunHyTHINH
YPOBEeHb OCBOECHMS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAUUTEIHHOMN YacTu
MaTepuana, J10ImycKaeT
CYIIIECTBEHHBIE OIIHOKA B

CTyoeHT TOBEPXHOCTHO
3HAaeT MaTepHal
OCHOBHBIX Pa3ZieJiOB U
TeM y4eOHO
JHMCIHTUINHBI, TOITyCKaeT

CTyneHT XOpoIlIo 3HaeT

MaTepua, TpaMOTHO U

II0 CYHIECTBY U3J1araer
€ro, JOoIycKas

CTyZeHT B TOJTHOM
00bEMeE 3HaeT MaTepuall,
IPaMOTHO H IO
CYILIECTBY U3JIaraeT ero,
HE JIOIyCKasi

HEKOTOpbIE HETOYHOCTH B CYLIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE HA N
BOIpoC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHns OOJIBIINHCTBA peleHus, peLeHus, pereHus,
IPeayCMOTPEHHBIX IPEayCMOTPEHHbIE MIPESYCMOTPEHHbIE IIPEeSyCMOTPEHHbIE
MPOTPaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00ydeHHsI porpaMMoit
3aJlaHul 3alaHUN 3alaHUN o0y4eHus 3a1aHuit
BonpmmHCTBO [IpenycmoTpennbie [IpenycMoTpeHHbIe [IpenycMoTpennbie
IPEayCMOTPEHHBIX IPOrpaMMoi 00y4eHust MIPOTrpaMMoii 00ydIeHuUs

porpaMMoi 00ydeHus
3a1aHUI HE BBITIOIIHEHO

3aJaHHus BBIIIOJTHCHBI
YAOBJICTBOPUTCIBHO

3alaHus yCIICUIHO
BBITTOJTHCHBI

MIPOrpaMMOit 00ydeHus
3a/1aHMs YCIICIIHO
BBITIOJTHEHBI

Ilpumepnana wkana oyeHueanus 3HAHUIL 6 mecmosoil popme:

Koan4yecTBO NpaBWIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 1OBJIETBOPHUTENEHO
66-85 Xopoiio
86-100 OTnu4HO

7. VUEBHO-METOJIAYECKOE U WTH®OPMAIIMOHHOE OBECTIEYEHHUE
JUCHUIIIAHBI

7.1. Pekomenayemas aureparypa

7.1.1. OcHoBHas JIMTEpPaTypa

1. Hacvipos, A. M. OcBoeHue u TiylieHHE HE(TAHBIX CKBaXKUH: ydeOHoe mocobue / A. M.
Haceipos, C. 0. bopxosuy, O. H. bapnanosa. - Mocksa ; Bonoraa : Uadpa-Umxenepus, 2022. - 264 c. -
ISBN 978-5-9729-0832-5. - Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1904185

2. Kycmvuwesa A.B.  OcnoxxHeHHs, aBapuM M (OHTAHOONACHOCTh HPU  CTPOUTEIBCTBE,
JKCIUTyaTalldd M PEMOHTE HEe(TSIHBIX M Ta30BbIX CKBaXHMH: yueOHoe mocobue / mon pen. A.B.
Kycreimesa. - Onekrpon. naH. - Tromens: Trom['HI'Y, 2015. - 178 c. https://e.lanbook.com/book/91822

3. Acos B. I'. Ocnoxxuenus B 0yperun: Crpas. mocooue. - M.: Hempa, 1991. - 334 c.

7.1.2. lonoIHUTeIbHAS JUTEPaTypa

1. Ilanuxaposeckuti E.B. BckpbiTHe ciioxHOTOCTpOoeHHBIX KosuiekTopoB / E.B. ITanumkapoBckuid,
B.B. [Nanukaposckwuii. - Tromens: TroM['HI'Y, 2012. - 126 c. https://e.lanbook.com/reader/book/28316/#2

2. Alxosnee HU.I'. TlpenmynpexnaeHne ¢ JUKBUAALMS OCJIOXHEHWW, aBapuii W Opaka TpH
CTPOUTENBCTBE CKBaKUH: yueOHoe mocobue/ N.I'. Skosnes, B.I1. OBunnunkoB, A.®. Cemenenko, T.M.
Cemenenko. — Tromens: TromI'HI'Y, 2014. — 156 c. https://e.lanbook.com/reader/book/55446/#2



3. Honeywun B.A. Koutpons ckBaxkuH npu [HBIIL. Tlpaktuyeckue 3amanus 1o ympaBICHHUIO
CKBaKWHOM: ydeOHoe mocoome/ B.A. Honrymmn, A.A. 3emusnoit, A.B. Kycteimes, [[.C. JleoHTheB —
Tromenn: TroM['HI'Y, 2016. — 117 c. https://e.lanbook.com/reader/book/91828/#2

1.3. YueOHo-MeTOANYECKOE 00ecIeueHne

1. «"azonedreBomONpOsBICHH» MeToauYeCKHEe yKa3aHus K Ja00paTOPHBIM paboTaMm.
http://ior.spmi.ru/system/files/Ip/lp _1544401131.pdf

2. «FaSOHC(bTeBO,I[OHpO}IBJ'IeHI/IH>> MeTO,Z[I/I‘{eCKI/Ie YKa3aHUus K IIPAKTUYCCKHUM 3aHATHAM.
http://ior.spmi.ru/system/files/pr/pr_1544401131.pdf

7.2. ba3bl JaHHBIX, 3JIeKTPOHHO-0MOIMOTEYHbIe CHCTEMbI, HHPOPMAIMOHHO-CIIPABOYHbIE U
MOUCKOBbIE CHCTEMBI

1. DnekTponHO-O0MOIMOTEYHAs crcTeMa «Jlaupy» - https://e.lanbook.com

2. DeKTpoHHO-0MOIMoTeYHast cucTeMa Znanium.com - https://znanium.com

3. DneKTpOHHO-0MOIMOTeYHas cucTeMa «Y HUBepCUTEeTCKasi OuOIMOTeKa OHIIAHH -
http://biblioclub.ru

4. DnexkTpoHHO-OubMMoTeuHas cucrema «budnuokommiekrarop» (ObC IPRbooks) -
http://www.bibliocomplectator.ru

5. ITouckossie cuctembl Google, Yandex, Rambler, Yahoo u ap.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TeXHHYECKOE OCHAIIleHHE Ay IUTOPHUIi:

AyauTOpuM 1JIsl IPOBeAeHUS JIEKIIMOHHbBIX 3aHATHH.

AynuTopusl, OCHAIlEHHas MYJIbTUMEIUNHHBIM O0OpyaoBaHMeM. 44 TMOCaJ04YHBIX MecTa (CTOJ
ayIMTOpHBIN 1715 cTyneHToB (tur 1, 2) Canvaro ASSMANN — 22 mit., ctyn — 40, KOMIBIOTEPHOE KPECIIO
7875 A2S — 4 wt., nocka HacTeHHas, Oenasi, MarHUTHO-MapkepHas «Magnetoplan» 2400%1200 — 1 i,
CUCTEMHBIN OJIOK — | IIT. ¢ BO3MOXKHOCTBIO Joctyna Kk cetu «MHtrepHer», Mmonutop KK 17" — 2 mr.,
nokyment-kamepa ELMO HV-5600XG — 1 wt., kommytatop Kramer VP201XL1 — 1 wT., MynsTuMeua
npoektop Mitsubishi LVP XD490U — 1 mit, noasec s npoektopa SMS AERO — 1 wir., ycunurens-
pacnpenenutens Kramer VP200XL — 1 mr., ycunurens-pacnpenenutens Kramer VP200XL — 1 mr,
9KpaH C MMyJbTOM HacTeHHbIN BbIIBUKHOW Dreper ¢ K mynbrom ympasieHus ¢ 3nekTponpuBogoM — 1
IT., UICTOYHUK OecrniepeOoitHoro nutanus Powerware 5115 — 1 wr.)

AyIuTOpUM 1JISl IPOBEAeHHUS MPAKTHYECKHUX 3aHATHI U J1a00paTOPHBIX padoT.

AynuTopHs, OCHAIllEHHas MYJIbTUMEIUNHHBIM 00OpyaoBaHHeM. 44 mocajouHbBIX MecTa (CTOd
ayUTOpHBIN 1715 cTyneHToB (tur 1, 2) Canvaro ASSMANN — 22 mit., ctyn — 40, KOMIBIOTEPHOE KPECIIO
7875 A2S — 4 wt., focka HacTeHHas, Oenasi, MarHUTHO-MapkepHas «Magnetoplan» 2400%1200 — 1 i,
CUCTEMHBIN OJIOK — | IIT. ¢ BO3MOXKHOCTBIO JocTyna K cetu «MurepHer», monutop KK 17" — 2 m.,
nokyment-kamepa ELMO HV-5600XG — 1 wt., kommytatop Kramer VP201XL1 — 1 wT., MynbTuMeua
npoektop Mitsubishi LVP XD490U — 1 mit, noasec s npoektopa SMS AERO — 1 wr., ycunurens-
pacnpenenutens Kramer VP200XL — 1 mr., ycunurens-pacnpenenutens Kramer VP200XL — 1 mr,
9KpaH C MyJbTOM HacTeHHbIN BeIIBHXKHOW Dreper ¢ K mynbrom ympaBieHus ¢ 3nekTponpuBogoM — 1
IT., UICTOYHUK OecrniepeboitHoro nuranus Powerware 5115 — 1 mr.)

8.2. [ToMemeHus AJ151 CAMOCTOSATEJILHOM PadoThI:

1. OcHaieHHOCTh MOMEUICHUs JJISI CaMOCTOATENbHOM paboThl - 13 mocagounbix mect. Ctyn —
25 mT., CTON — 2 WIT., CTOJ KOMOBIOTepHBIA — 13 mT., mkad — 2 mr., JoCKa ayAuTOpHAs MapKepHas —
1 mwr., APM yueGnoe IIK (MonuTOp + cuctemusiii 610k) — 14 mt. Joctyn k cetn «MHTepHET», B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHs AUIIEH3MOHHOTO TporpamMmmHoro odecmneuenusi: Microsoft Windows 7 Professional:T'K
No 1464-12/10 ot 15.12.10 «Ha moctaBky komnbsrotepHoro ooopymoBanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky xommbiorepHoil Texaukm» 'K Ne 447-06/11 ot 06.06.11 «Ha moctaBky o0opynoBaHHsD»
I'K Noe 984-12/11 ot 14.12.11 «Ha nocraBky o6opynoBanus" JloroBop Ne 1105-12/11 ot 28.12.2011 «Ha
MOCTaBKy KOMIBIOTEpHOro oOopymoBanusi», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky
KoMIbIoTepHOTr0 06opynoBanus» 'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykuun», Microsoft
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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 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012.

Kaspersky antivirus 6.0.4.142

2. OCHaIICHHOCTH MTOMEIIEHUS JIJIsl CAMOCTOSITENILHOM paboThI - 17 mocagounbix mect. [locka ans
nuckMa MapkepoM — 1 mr., paboume mecta cTyAeHTOB, obopynoBanuble [IK ¢ moctymom B cerb
VYuusepcurera — 17 mr., MynbTUMeauiHBIA npoekTop — 1 mT., APM mpenogaBarens ans paboTsl ¢
MyJbTEMEANA — | 1mT. (CHCTEMHBIN OJIOK, MOHUTOPBI — 2 IT.), cToa — 18 mT., crynm — 18 mr. JocTtym k
cetu «MIHTEpHETY, B AIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHs AHMIIEH3MOHHOTO MporpamMmmHoro obecneueHusi: OmnepanuonHas cuctema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha noctaBKy KOMIBIOTEPHOTO 000PYI0BAHHUS.

Oneparnronnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHaleHHOCTh TOMEIICHUS I CaMOCTOATENbHON padoTel: 16 mocamounbsix mect. Cron
KOMITBIOTEPHBIH U1 CTyneHTOB (THIl 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN I CTyAeHTOB (T 6) — 2 miT.,
CTOJI KOMIBIOTEPHBIN Ui CTYAEHTOB (TN 7) — 1 mT., Kpecyio mpenojaBaTess (CETKa, LIBET YEPHbIN) —
17 wt., focka HamoJbHas MOOUIIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800mMM*1200mm - 1
mrt., MOHOOMIOK Lenovo M93Z Intel Q87 — 17 wt., mnakar — 5 wmrt. Joctyn k cetn «/HTEepHET», B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepevenp nMIIEH3MOHHOTO TMporpamMmHOro obecmedenus: 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 X5 J[loroBop Ne559-06/10 or 15.06.2010 «Ha mnoctaBky
IIPOrPaMMHOTO OOECTIEUEHUS».

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansemoe I10), Quantum GIS (cB0o60ogHO
pacrpoctpansiemoe I10), Python (cBoGonHO pacnpoctpansemoe I10), R (cBoGogHO pacmpocTpaHsiemoe
I1O), Rstudio (cBoGomHo pacmpoctpansemoe [10), SMath Studio (cBob6omHo pacmnpoctpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacmpoctpansemoe [10)

8.3. IlomemeHust AJisi XpaHeHUs] M NPOPHUIAKTHYECKOro 00CTyKUBAHUSA oOopynoBaHusi: 1.
LleHTp HOBBIX HMH(pOPMAIMOHHBIX TEXHOJOTWH W cpencTB oOydeHus (YueOHbld meHTp Nel, yueOHO-
nabopatopHblii kopryc Ne 1 ayautopust Ne 1212):

OcHaIeHHOCTh: TEPCOHATBHBIN KOMIBbIOTEp — 2 IIT. (HOoCcTyn K cetu «MHTepHeT»), MOHUTOp —
4 mT., ceTeBOM HAKOMWUTENb — 1 MIT., UCTOYHUK OecrepeOOMHOro mnUTaHus — 2 IMIT., TEJIEBU30p
miasMennslii Panasonic — 1 mr., Touka Wi-Fi — 1 mT., masuibHast ctaHiust — 2 IIT., Apedb — 5 MIT.,
nepdopatop — 3 mr., HAOOP MHCTpyMEHTa — 4 MIT., TeCTep KOMIBIOTEPHOH ceTH — 3 MT., OAIOH CO
CXaThIM ra3oM — | mT., macTa TeronpoBoaHas — | mwit., neiecoc — 1 mWT., paauocTaHys — 2 WT., CTOI —
4 mt., TymM0a Ha KoJecukax — | IIT., MOACTaBKa Ha Kojecukax — | mr., mkag — 5 mrT., Kpecio — 2 mrT.,
nectHuna Alve — 1 mr.

[lepeuenp IMIIEH3MOHHOTO TporpamMmHoro obecneuenus: Microsoft Windows 7 Professional
(JTuniensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunen3uonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTUBHpYycHOe TmporpammHoe obOecrmeueHue Kaspersky Endpoint  Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIunleH3MOHHOE MPOrPpaMMHOe ofecreyeHme:

1. Oneparnmonnas cuctema Microsoft Windows Pro 7 PRO RUS
2. Microsoft Office Std 2010 RUS

3. Microsoft Office 2007 Standard
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