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Pa6ouasi nporpamma qucuMiuInHbl «["a30HedTEBOIONPOSBICHU» pazpaboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJITOTOBKH
«21.03.01 HedrerazoBoe npeno», yTBepxkIeHHOro mpukazoM MuHoOpHayku Poccum Ne 96 ot
09.02.2018 r.;

- HA OCHOBaHMHM Yy4eOHOTO IUIaHa OakajliaBpuara MO HampaBJeHHIO MmoArotoBku «21.03.01

HedTerazopoe neno» HanpaieHHOCTh (poduib) «bypenne He(hTSIHBIX U Ta30BBIX CKBAKUHY.

CocraBureib K.M.H., 00Y. I1.A. Brunos

PaGouasi mporpamMmma paccMoTpeHa U 000peHa Ha 3aceqaHUU Kadeapbl OypeHUs CKBRXUH OT

20.01.2021 r., mpotokomn NoS.

3aBe nii kaeapoi .
Aytomt benp I.T.H., JIO1I. JIBoiiHUKOB M.B.

Pa6Gouas mporpamma corsiacoBana:

Hauanpauk oTAcIIa JIMIOCH3UPOBAHUAA,
aKKpeIUTAIlUU U KOHTPOJIS KauyecTBa Hy6posckas I0.A.
oOpazoBaHUs

HauvaneHuk oTaena METOOUYECKOro
obecrnieueHus yueOHOro mpoiiecca K.T.H. Pomanunkos A.1O.




1.IEJIA U 3AJAYM TMCOUTIINHBI

Llenp AMCHUMIIUHBI - TpUOOpETEHHE CTYACHTAMH 3HAHUH O Tra30He(TEBOJONPOSBICHUSAX,
BO3HMKAIOMIMX MTPpU OypeHNN HE(PTSIHBIX M Ta30BBIX CKBAKUH, MEpax 110 UX MPEAYNPEKACHUIO U CIIOco0ax
mukBuAanuu. OCHOBHBIMHU 33Jja4aMH JUCIUIUTHHBI SIBIISTFOTCSL:

- U3y4CHUE TEOPETUYECKUX OCHOB Ta30HE(TEBOJOINPOSIBICHUN, BO3HUKAIOIUX IPU OypeHUH
HE(TSIHBIX U Ta30BBIX CKBAXKUH;

- OBJIAJICHNE METOJAaMH  BBIIOJHEHHS PAacdyeToB Ui NPOQHUIAKTUKA W JIMKBHIALUH
ra3oHe(TeBOJIONPOSBICHUI MPH OyPEHUN CKBAXKHH;

- OBJIAJICHUE METOJaMU OOHAPY)KEHHs TIa30He(TEBOJONPOSIBICHUN Ha paHHEH CTaguu NpU
OypeHHH CKBa)KHH;

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

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

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «["a3oHeTeBOIONPOSIBICHUS» OTHOCUTCA K 4acTH, (OpMHpYyeMON y4aCTHHKaAMU
00pa3oBaTENbHBIX OTHOIIEHUH OCHOBHOW NPO(ECCHOHANBHON 00pa30BaTENbHOW MPOTPaMMBI 10
Harnpasnenuto noaroroku 21.03.01 «HedrerazoBoe neno» u uzydaercs B 8 cemectpe.

[IpenmecTByromuMu  KypcaMi, Ha KOTOPbIX HENOCPEACTBEHHO Oa3upyercs AMCLUUILIMHA
«["a3onedreBogonposiBieHUs» SBISIOTCS «TexHomorus OypeHHs HEPTSHBIX U Ta30BBIX CKBAXKUHY,
«Metonibl MaTeMaTudeckoi (pu3uKm», «MOHTaX M dKCILTyaTarusi 0ypoBoro odopymoBanus», «bypoBbie
Y TaMIIOHAXXHBIE PacTBOPBIY, «Kperienne HeTAHBIX U ra30BbIX CKBAXHHY», «MaTeMaTHUYeCKUE METOIbI
aHaJIn3a MpoLECCOB OYpPEHUSD.

HucuunnuHa «['a30HeTEeBOAONPOSIBICHUS» SBISETCS OCHOBOIIOJATAIOUICH Ui HANMCaHUS
BBIIYCKHOM KBaJTM(UKALMOHHON pabOTHI U MOCIENYIOIIEeNH TPAKTHUECKON 1eATEeIbHOCTH.

OCOOEHHOCTBIO JMCLUUIUIMHBI SBJISIETCS KOMIUJIEKCHBIM IMOAXOJ K PAacCMOTPEHHIO BOIPOCOB
0€30MacHOCTH padoOT MPH CTPOUTENHCTBE CKBaKUH. [IpyM OCBOGHMH TUCHUIUIMHBI CTYAEHTHI 00ydaroTCs
IIPOrHO3UPOBaTh, OOHAPYKUBATh U JINKBUIUPOBATh ra30HE(TEBOONPOSBICHUS.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJBHOM
INPOI'PAMMBI

[Tpouiecc u3ydeHus nucHUIUIUHBI «['a30HEPTEBOIOMPOSBICHUS» HaAIMpaBieH Ha (opMHUpOBaHUE
CHEAYIOIIMX KOMIETEHIIMIA:

®opmMupyeMble KOMIIETEHIIMT
Koa u HanmMeHOBaHMe HHAMKATOPA

Conepxanne Kox AOCTHKEHUS] KOMIIeTeHIIUH

KOMIETeHIHH KOMIETeHIHH
CriocoOHOCTD BBINOJHSATH ITKC-3 IIKC-3.1. 3narp npaBuia 6e30macHOCTH B He(TSHOU U
paboTHI IO KOHTPOITO ra3oBoil  MPOMBIIUIEHHOCTH, B TOM 4YHWClIEe TIpH
6e30macHOCTH BO3HUKHOBEHUHU HEIITATHBIX U aBAPUHHBIX CUTYaIHil
paboT npu MpOBEICHUHN [IKC-3.2. YMmeth OpraHu30BaTh paboty o
TEXHOJIOTHYECKUX NPEeOyNpeXJACHUI0 U JIMKBUJALMM  aBapUWHBIX U
MIPOIIECCOB HEIITAaTHBIX CUTYallMi{, B TOM 4YHCIE C TPHUBICYCHUEM
He(TerazoBoro CEpBUCHBIX KOMIIAHUM, OLIEHUBATh PUCKU
MPOU3BOJCTBA B TIKC-3.3. Bnanerts HaBBIKAMHU OCYIIECTBJICHHUS
COOTBETCTBHUH C TEXHUYECKOTO KOHTPOJIS COCTOSIHUA U PabOTOCIIOCOOHOCTH
BBIOpaHHOU chepoit TEXHOJIOTHYECKOTO 000pyA0BaHUS
npodeccnoHaTbHOM
JEsTeNbHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

O6mmast Tpy10EMKOCTh YU4EOHOM TUCHIUILINHBI cOcTaBisAeT 3 3a4éTHbie enquuuiibl, 108 ak. yacos.

AK. 9acel 110

. Bcero ak.
Bup yueOHoii padoThl ceMecTpam
4acos
VIl

AynutopHasi padoTa, B TOM YHcJIe: 40 40
Jlexumum (JI) 20 20
[Tpaktuyeckue 3ansatus (I13) 10 10
JlaGopaTtopHsie padoTsl (JIP) 10 10
CamocrositesbHas padora cryaeHToB (CPC), B ToM uncie: 32 32
AHanutuyeckuii ”HGOPMAIIMOHHBII MOUCK 12 12
[ToaroroBka K NpaKTUYECKUM 3aHATUSIM 10 10
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSIM 10 10
IIpomexyTouHas aTrecTanus — sk3ameH (J) 36 9(36)
OO01asi TPy/10eMKOCTh THCHMIJIHHBI

aK. yac. 108 108

3a4. el. 3 3

4.2. Cogepxanue TUCUUIIMHBI

Y4eOHBIM IJIAHOM MPETYCMOTPEHBI: JICKIIUHU, IIPAKTHUECKUE 3aHITHS, TAOOpaTOpHBIE paboTHI,

camocTosITelIbHas paboTa.
4.2.1. Pa3aejbl IMCHUILIMHLI 1 BUALI 3AHATHIA

Buapl 3anaTuii
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Paznen 1. Beenenue 4 4 - - -
Pa3nen 2. Teopernyeckue OCHOBBI YIIPABICHHS CKBAKHHON 12 4 - - 8
Paznen 3. Ilpexynpexenue ra3oneTeBoJONPOSBICHUI 20 4 2 6 8
Paznen 4. Jluxksuparwst ra3oHeTEBOIONPOSBICHII 32 4 8 4 16
Paznen 5. YcTbeBoe U MPOTHBOBBIOPOCOBOE 00OPYI0BAHUE 4 4 - - -
Hroro:| 72 20 | 10 10 32
4.2.2.Coaep:xanue pa3iejoB IHCHUILINHBI
Ne | HaumeHoBaHue pa3jena TpyroemkocTs

n/n U CIHUILIMHBI

Conep:kanue JeKUMOHHBIX 3aHATHIA

B aK. 4Yacax

CoBpeMeHHOE COCTOSIHME TOILIIMBHO-

SHEpreTUYecKoro komruiekca Poccuu.
lNazonedreBomonposisienus (I'HBIT) kak Bun
1. Beenenue OCIIO’)KHEHUH Tpu OYpEeHHH B MPOIIecce
CTPOMUTENLCTBA U PEKOHCTPYKIIUU CKBaXKHH.

[Tpuznaku ['HBII. McTouHrKN MOCTYIUIEHUSA
ra3a B CKBAKHUHY. Bo3MoxkHbIE IIOCIICACTBUSA




n/n

HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:kaHue JeKIMOHHBIX 3aHATHI

TpyroemkocTs
B aK. 4acax

I'HBII.

TeopeTnueckne OCHOBBI
YIIPABJICHUS CKBA)KMHOU

OcHOBHO# 3aK0H TuApocTatuku. [lotepu
JTaBJICHUS TP NIPSAMOM LIUPKYJIALKUN B CUCTEME
0e3 Ipocces U ¢ ApoccesieM, pu o0paTHON
HUpKyisinuu. 1'a3oBele 3akoHbl. MeanbHbie
ra3bl. PeanbHble ra3pl.

HopmanbsHoe n aHOManbHOE IOPOBBIE AABJICHUS.
SIBneHus, BBI3BIBAIOIINE AHOMAJIbHBIE
IJIaCTOBBIE JJaBJICHMUS.

Obnapy>xeHue aHOMaJIbHOTO U3MEHEHHUS
OpoBOro JaBieHus. OLeHKa OPOBOro
JIABJICHUS U JABJIEHUS TUAPOPA3PbIBA MOPO/I.
Koncrpykuusa ckBaxunsl. [IonaTus
JIOIYCTUMOI'O0 U MAKCUMAJIbHOTO YCThEBBIX
JABJICHUM.

[IpuurHBI IPUTOKA MJIACTOBOTO (UIIONIA B
CKBaKUHY. [loBBIIIIEHNE TOPOBOTO AABJICHUS.
YMeHblIeHNE JaBICHUS B CKBaKHUHE 3a CUET
CHW)KEHHUS IJIOTHOCTU U YPOBHSI OypOBOTO
pacTBOpa U UCUE3HOBEHUS IOTEPh JABJICHUS [IPU
OCTaHOBKE HUPKyIsuu. ['uaponnnamuieckue
KoJeOaHus B CKBaKMHE TPU CIIYCKE U MOIbEME
KOJIOHHBI TPYO.

[Ipenynpexnenue
ra3oHeTeBOONPOSIBICHUN

Meps! pe0CTOPOKHOCTH 1711 COXPaHEHUS
MIEPBUYHOTO YIIPABJICHUS CKBAXKUHOMN U
oOHapy>KeHHsI MOTJIOMIEHUH TPH MEXaHUYECKOM
OypeHMH, OJITOTOBKE K CITYCKONOAbEMHBIM
olepalusaM 1 UX NPOBEACHNH, IIPU
CHeIHaJIbHBIX onepanusax (KapoTaxHble padoThl,
KperieHne ckBakuH). CII0)KHbIE Cilydan
MHOTJIOIIEHUN.

JIukBumanus
ra3oHe(TeBOAOPOSBICHHN

3aKphITHE CKBaXKUHBI B CITyYasiX OTCYTCTBUS U
HAJIMYHS TTOTJIOMICHUS, a TAK)KE TIPU HATTMYUHU
3HAYUTEIBHOTO YCTOMUMBOTO MPUTOKA
tactoBoro Quronma. [lpomemyps! iIaBHOTO U
KECTKOTO 3aKPHITUS CKBAXXHHBI, UX CPABHEHUE.
Habmronenne 3a 1aBiIeHnEM 3aKpBITON
CKBaXMHBI. [Ipo1omKUTETILHOCTS TEpHOAa
HaOmoneHus. CHATHE TOKa3aHU 1
COIIOCTABJICHUE YCTHEBBIX JaBICHUM.

OreHKa prcKa THIPOPa3phIBa PU 3aKPBITHH
cKBaXMHBI. [IepBooyepeHbie pacyeTsl Mpu
BO3HUKHOBEHHWH MPOsIBIICHHS. Pacuer
IUTACTOBOTO JIABJICHUS M MJIOTHOCTH OypOBOTO
pactBopa s nukBuaanuu ['HBIL. Ouenka
YCTBEBOTO JIaBJICHUS B OYpPHIIBHBIX TPYOax Mpu
HaJIMYuU B HUX oOpaTHOro kianana. OneHka
IUIOTHOCTH TUTACTOBOTO (PIIIOMAA U CKOPOCTH
MoJbeMa Mayvky MaacToBoro ¢uronaa. Pacuerst
yTspKeneHust 0ypoBoro pactsopa. Ciyuai




n/n

HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:kaHue JeKIMOHHBIX 3aHATHI

TpyroemkocTs
B aK. 4acax

MoJTy4eHus 00beMa MPUTOKA MIIACTOBOTO
(dmronya 6osbire 06beMa OTKPHITOTO CTBOJIA.
Cayyaii HU3KOTO 3araca 0€30IacHOCTH ISt
YCTBbEBOT'O JaBJI€HUS 00CaTHON KOJIOHHBI.
OcCHOBHBIE TPUHIIHUITBI U CIIOCOOBI YITPABJICHUS
ckBakuHoM. [TonsiTre «0apbepoBy» npu
MPOBEACHUY CIEIUATBHBIX OTIEPALIUA.
[IpuHnMnIBI cO31aHus 3a00MHOTO AaBICHUSI.
[TpuHUMIB ypaBaeHUs 3a00WHBIM JaBICHHEM.
Cnoco6s! ynpasiennst ' HBIL. Onpenenenue
ONTUMAIBHOM MPOU3BOUTEIHLHOCTH HacOCa JJIS
ynpaBieHus ckBaxuHOU. Criocod OypuibIIuKa.
Crnioco0 oXugaHus U yTSKEICHHUSL.
KomOuHMpoOBaHHBIN CIIOCOO.

VYrpaBneHue CKBaXXHHOW MPU BOZHUKHOBEHUHU
ocJIo)kHeHuH B nporuecce Jukpuganuu ['HBII.

Bupl ocnokHEeHUM U CIOCOOBI UX TTPEOJIOJICHHUS.

YrpaiieHue CKBaXXUHON CI0OCOO0M
cTpaBiMBaHus naBieHus. CTpaBivBaHUE
OypOBOTO pacTBOpa JO3UPOBAHHBIMU MOPLUIMU
onpeneraeHHoro oorema. O6HapyKeHue ra3a Ha
HeOobIIoN TTyOnHe. PekoMengaruu no
OypeHHI0 B 30HE HETITyOOKOW ra30BOM 3aJIexKH.
I'mymenue ckBaxuHbl "B 100" ¢ 3aKavyKoif Ha
norjoueHue. CTyneH4aroe yTsKeleHue
O0ypoBoro pactBopa. OCoOOEHHOCTH yIpaBICHHUS

HAKJIOHHBIMH U TOPHU30HTAJIbHBIMU CKBA)KMHAMU.

I'HBII B nmporecce cryCKo-noAbEMHBIX
oneparnuil. [IpuunHbl nposiBieHui GIonaoB.
Pazpabotka mana paboT 1o JMKBUJAUN
I'HBII. Ciyck kKoJIOHHBI TPYO B CKBaXKUHY MO/
JaBJICHUEM (CTPUIITIUHT).

VYipaBieHue CKBaXKMHOW IPU KPEIIJICHUU.
[IpuHOHMIIBL yIIpaBIeHUs PUCKAMU IIPH KOHTPOJIE
ckBaxHH. TpeOoBaHUE K 1IeTOCTHOCTH
ckBakuHbL. [TonsiTue 6apbepoB. MeTo b1
UCTIBITaHUsL OapbepoB.

YcrbeBoe U
MIPOTUBOBBIOPOCOBOE
o0opyaoBaHue

TpeboBanust kK HA3eMHOMY MaHU(OIBY.
O6opynoBanue st 00BS3KK 00CaTHBIX KOJIOHH
U HACOCHO-KOMIIpeccOpHbIX TpyO. KonmonHas
royioBka. KaTyiika KoJIOHHOW rosioBKH. THIIBI
¢nanues. KojgoHHBIE TOABECKH.
Ucneirarensusiit ¢pnanen. Lupkynsinuonnas
KpecToBUHA. DIaHIEBbIE KATYIIKH U
niepexoubie Ganmsl. ['omosku HKT.
KomnakTasle ronoBku. Cxembl cOOpKU
MIPEBEHTOPOB.

ITpoTHBOBBIOPOCOBEIE TPEBEHTOPHI.
[TepexpriBarorniye ycTpoicTBa. Y CTporcTBa AJIst
HCIBITaHUS YCThEBOTO 000PYIOBaHUS U




Ne | HaumeHoBaHue pa3jena . TpyroemkocTs
Coaeprxanue JJEKIIMOHHBIX 3AaHATHH
n/n AUCHHUILIHHBI B aK. 4acax

00CaHbIX KOJIOHH.

Cucremsl ynpaBieHUs IPEBEHTOPAMU.
KoHcTpykuus u npuHuun paboTsl CTaHIApPTHON
HACOCHO-aKKyMYJIITOPHON YCTaHOBKH.
KonTpons BpemeHH 3apsiiku 0auIOHOB,
IIyCKOBOI'O JaBJICHUS

1 OTKJIFOYEHUSI HACOCOB, YPOBHS Macia B
pesepByapax, 103apsIKi OaJUIOHOB, 3aKPbITHS
CKBAayKMHBI HACOCAMH WJIM aKKYMYJISITOPHBIMU
0aJUIOHaMU, BPEMEHHU 3aKPBITUS IPEBEHTOPOB.
JlpoccenbHble MaHU(OIB/IBL, JIMHUY TITYIICHUS 1
OTBOJHBIE JIMHUH.

Hroro: 20
4.2.4. JladbopaTopHbie padoThI
Ne TpyroeMKOCTh
Pazpnennt TemaTuka 1a60paTOpHBIX padoT pya
n/n B aK. yacax
1 3 3HAKOMCTBO C TPEHAXKEPOM UMHUTATOpOoM OypeHust «KAMT-231» 2
2 3 OO6Hapy>xeHre IposBICHHUM 2
3 3 Hcnibrtanue o0caaHbIX KOJIOHH HA T€PMETUYHOCTD 2
4 4 JIukBuanus nposiBICHUIA 4
Hroro: 10
4.2.3. IlpakTnyeckue (ceMUHAPCKHE) 3aHATHUS
Ne . TpyroeMkocTh
Pasznen TemMaTuka NPaAaKTHYECKUX 3AHATHH
n/n B aK. yacax
1 3 [TpoBeneHME pacuéTOB MAKCUMAIBHO JOMTYCTUMOTO YCTHEBOTO 2
' JABJICHUSI B KOJBIIEBOM (3aTpyOHOM) IPOCTPAHCTBE
2. 4 Pacuer nucra rinymenus ckBaxkus npu 'HBIIT 8

Hroro: 10

4.2.5. Kypcosbie padoThbI
KypcoBbie paboThl HEe IPETyCMOTPEHBI.
5. ObPA3SOBATEJIBHBIE TEXHOJIOT'UHN

B xoz1e o0yueHust mpuMeHsoTCs:

Jleknmu, KOTOpbIE SBISIIOTCS OJHUM U3 BaXHEHIIMX BUAOB YUE€OHBIX 3aHSTHI U COCTaBISIOT OCHOBY
TEOPETUUECKOM MOATOTOBKHU 00yyJaromuxcs. Llenu TeKnoHHbIX 3aHATHii:

-IaTh CHCTEMaTH3HpPOBAaHHBIE HAy4YHbIE 3HAHHWA MO JUCIMIUIMHE, aKIEHTUPOBAaTh BHHUMAaHWE Ha
HanboJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATENIbHYIO JEATENIBHOCTh OOYYaIOUIUXCs, CIOCOOCTBOBATh
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTust. Lleny mpakTHUECKUX 3aHATHIA:

-COBEPILIEHCTBOBATh YMEHUS U HABBIKHM PELIEHUS IPAKTUYECKUX 3a/1a4.

I'maBHBIM cOJiep’KaHUEM 3TOTO BUJA YUEOHBIX 3aHATHH SBISETCS pabOTa KaKA0ro 0Oydaromerocs no
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSMH M HaBbIKAMU MPO(eCCHOHATIBHON IESITeIbHOCTH.

JlabopatopHbie pa6oThl. [{enm 1abopaTopHbIX 3aHITHIA:



-YIJIyOUTh W 3aKpeNHTh 3HAHUS, TOJTyYEHHbIE Ha JIEKLIUSX M B MPOLIECCE CAMOCTOSATENBLHON pPaboThI
o0ydaroImmxcst ¢ y4eOHOM 1 HAyYHOH JIUTEPaTypOii;

I'maBHBIM cofiep>KaHHEM 3TOTO BUAA YU€OHBIX 3aHSTHH sABJsieTcs: paboTa Kaskaoro oOydaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHUSMH U HaBBIKAMU MPOGECCUOHATLHOMN IS TETBHOCTH.

KoncyabTanum (Tekylas KOHCY/IbTalMs, HAKaHyHE 9K3aMeHa) sIBIISieTCsl OAHOM u3 GopM PYKOBOJICTBA
y4eOHOI paboTOil OOydarommMxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbHOM M3YYEHHH MaTepHaia
JUCUUIUINHBL, B IMKBUAAIUHI UMEIOIIUXCS TPOOETOB B 3HAHUSX, 33/I0JKEHHOCTEN M0 TEKYILUM 3aHSTUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekymine KOHCYNIbTAllMU MPOBOISTCS TIperojaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOH Tpymre,
HAy4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTeJibHasi padoTa 00y4yarolmMXcsl HampapjeHa Ha YIIyOJICHWE M 3aKpeIUiCHHE 3HAHUH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO aKTUBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4YeOHBIM 3aHATHSIM H
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OUEHOYHBIE CPEJACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUHU 11O UTOI'AM OCBOEHUA JTUCHUIIJIMHBI

6.1. Ouenounvie cpeocmea 011 CAMOCMOAMENbHOU pPAOOMBL U MEKYUE20 KOHMPONs
ycneeaemocmu
Pa3zgen 1. BBenenue
1. CoBpemeHHOE COCTOSTHUE TOIUIMBHO-PHEPIeTUUECKOT0o KomIuiekca Poccun.
2. TazonedreBomonposBiaenuss (I'HBII) kak Bum ocioxHeHuid npu OypeHHMH B THpoliecce
CTPOUTENHCTBA U PEKOHCTPYKIIMU CKBAKUH.
3. Ilpusnaku 'HBII.
4. VICTOYHHKH MOCTYIUICHUS Ta3a B CKBAKUHY.
5. Bosmoxnsie nocnenctsust ' HBIIL.
Pa3nea 2. TeopeTruueckue 0CHOBBI yIIPaBJIeHHUS CKBAKHHOM
1. OcHOBHOIi 3aKOH THAPOCTATHKHU.
2. Tlorepu maBneHHs NpW MPSAMON HUPKYJSIIMKA B cUCTeMe 0e3 Jpoccens M ¢ JIpoccenieM, Tpu
00paTHOM IUPKYIISIIHH.
I"a30oBbIe 3ak0HBI. M ieanibHbIE ra3bl. PeanbHble rasbl.
HopmanbHOe M aHOManbHOE MOPOBBIE JaBJICHUA. SIBIEHUS, BBI3BIBAIOIINE AHOMAJbHBIE
IJIACTOBBIE JJaBJICHMUS.
OO6HapyxeHrne aHOMaJTbHOTO U3MEHEHHSI IOPOBOTO JIABJICHHUS.
OrneHka NopoBOro JaBJIeHMsS U JaBJIECHUS FHAPOPa3phIBa MOPO.
[ToHsATHA TOMYCTUMOIO U MAaKCUMAJIbHOTO YCThEBBIX JAaBICHUM.
[Tpu4uHBI TPUTOKA TTACTOBOTO (PIIFOMAA B CKBAKUHY.
YMeHbIIIeHHE [aBICHUS B CKBOKHUHE 32 CUET CHW)KCHHS IUIOTHOCTH W YpPOBHS OYpPOBOTO
pacTBOpa U UCUYE3HOBEHUS TIOTEPh JIABJICHUS ITPU OCTAHOBKE ITUPKYJISIIHH.
10. l'upponuHamMuveckue KojaebaHus B CKBOXKUHE TIPU CITyCKE U MObEME KOJIOHHBI TPYO.
Pasznen 3. Ilpexynpexaenue razonepreBoA0NPOSABICHU I
1. Mepsl NOpenoCTOPOKHOCTH JJIsi COXPaHEHUS TEPBUYHOTO YIPABIEHUS CKBOKUHOW U
0OHapy>XeHHS TIOTJIOMICHUN TIPU MEXaHHMYECKOM OYpEeHHH, TIOJATOTOBKE K CITYCKOIIOBEMHBIM
omepanusM M WX TMPOBEIEHUHU, MPHU CICHUATBHBIX ONepanusx (KapoTaKHbIE pPabOTHI,
KperuieHne cKkBakuH). CloKHbIE cly4yau MOTJIOIIEHUH.
Pasnen 4. JluxkBuaanus razoHedTeBo10NPOsSIBIEHU
1. 3akpbITHE CKBO)XXHHBI B CIy4Yasx OTCYTCTBUS M HAJTWYHS TOTJIOMICHUS, a TAaK)Ke TIPU HAUTUYUN
3HAYUTEIBHOTO YCTOMYMBOTO IPUTOKA TUIACTOBOTO (hIIrona.
[Ipouenypsl IIaBHOTO U KECTKOTO 3aKPBITHS CKBAXKUHBI, UX CPABHEHUE.
3. HabOmionenue 3a [faBi€HHMEM 3aKpBITOW  CKBaXMHBL  [IpOAOIKUTENBHOCTH MEpHOIA
HaOmoeHus. CHATHE MOKa3aHWN U COTIOCTABIICHUE YCTHEBBIX JIaBIICHUM.
4. OrueHka pucka rMpopa3pbiBa P 3aKPHITUN CKBAKUHBI.

Hw
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13.

14.

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

IlepBoouepeaHble pacyeTsl P BO3SHUKHOBEHHUH NPOSIBICHUs. Pacder miacToBoro JaBieHus U
IOTHOCTH OypoBoro pactBopa s jukBuganuu [HBIL. Onenka ycTheBOro naBieHHS B
OypHJIbHBIX TpyOax IpU HAJMYUK B HUX 0OpaTHOro kiamnana. OLeHKa MIOTHOCTH IJIaCTOBOTO
¢urona ¥ CKOPOCTH MOJbEMa MAYKH IIacToBoro Qguronaa. Pacuersl yTspkeneHus 0ypoBOTO
pactBopa. Cnydail momydeHuss oObema MPHUTOKa IJIacToBOro (irouga Ooiblie oObeMa
OTKpeITOro crBOa. Cry4yail HH3KOTO 3amaca O€30HacHOCTH JUISl YCTHEBOTO JIABJICHUS
00caHON KOJIOHHBI.

OcHOBHBIE IPUHLIUIIBI U CLIOCOOBI YIIPaBJIEHUs CKBAXKUHOM.

[TousiTue «0apbepoB» MPU MPOBEACHUN CIEIIHAIBHBIX OMEepaIuii.

[TpuHIMIBI CO3aHMs 3a00HHOTO AaBICHHS.

[TpuHuMIIBI yIIpaBlieHUs 3a00MHBIM 1aBIICHUEM.

. Cnoco©Os1 ynpasnenust T HBIT.
. OnpeniesieHne  ONTUMATBHON TMPOM3BOAUTEIBHOCTH HACOCa Uil YIPABICHUS CKBaKUHOIL.

Crioco6 Oypunbiuka. Crioco0 oxumanus u yrsoxeneHus. KomOnHupoBaHHEIH criocoO.

. YIIpaBlIcHUE CKBaKUHOM TPU BO3ZHUKHOBEHUM OCJIOXHEHMH B mporecce qukBuaanuu [ HBII.

Buapl ociioxHEHUN U CIOCOOBI X MTPEOJIOJICHHS.

VYnpaBiaeHue CKBaXHHOH crocoOoM cTpaBiuBaHus JaBiieHus. CTpaBiuBaHue OypoBOIo
pacTBOpa 103UPOBAHHBIMU MOPLUSIMH OIPEIEICHHOTO 00beMa.

OOHapyxeHue ra3a Ha HeOobLION rTyOorHe. PexoMenaanuu no OypeHHio B 30He HErN1yOOKOH
ra3oBOM 3aJIEXKHU.

['mymenue ckBaxuHbl "B 100" ¢ 3aKa4KOii Ha TOTJIOMICHHUE.

CrymneHvaroe yTshxeleHHe 0ypoBOTO pacTBopa.

Oco0eHHOCTH yIPaBICHHs HAKJIOHHBIMU U TOPU30HTAJIbHBIMU CKBO)KUHAMHU.

I'HBII B nnpornecce CrycKo-no bEMHBIX ONIEpaLuil.

[TprunHbI IposBIECHUN (ITIOU]IOB.

Pazpabotka mana pabot no nukBuganuu ['HBII.

Cryck KOJIOHHBI TPYO B CKBa)XHUHY OJ] IaBJI€HUEM (CTPUIIITHHT).

VYrpaBieHrne CKBaKMHOM NMpH KperyieHUH. [IpuHIMNbI ynpaBlieHuss pUcKamMH MpPU KOHTpOJIe
CKBaXMH. TpeboBaHUE K LIETOCTHOCTH CKBaXHHbI. [IoHsATHE OapbepoB. MeTOAbl UCIBITAHUS
OGapbepoB.

Pa3neu S. YcerbeBoe u NpOTHBOBLIOPOCOBOE 000py/A0BaHHE

1.
2.

w

TpebGoBanus K Ha3eMHOMY MaHU(OIbAY.

Ob6opynoBaHue A5 0OBSI3KHM 00CAaTHBIX KOJIOHH M HaCOCHO-KOMIpecCOpHbIX TpyO. Kononunas
ronoBka. Karymka kosoHHOW rosoBkU. Tunbel ¢uanueB. KoJoHHbIE TOJIBECKH.
WcnbitarensHbiii  ¢guanen. LlupkynsnuonHas kpectoBuHa. DraHueBble KaTylIKH U
nepexonublie uaanipl. ['onoBku HKT. KomnaktHeie rogoku. Cxembl COOpPKH MPEBEHTOPOB.
[TpoTHBOBBIOPOCOBBIE TPEBEHTOPBHI.

[TepekpriBarome ycTpoWcTBa. YCTpPOWCTBA I HMCHBITAHUS YCTHEBOTO OOOPYIOBAHHS M
00ca/IHBIX KOJIOHH.

Cucrembl ynpapieHUs npeBeHTopaMu. KoHCTpykuMsi M OpUHLIUI PAaOOTHl CTaHIAPTHOM
HACOCHO-aKKyMYJIATOPHOW ycTaHOBKH. KOHTpOJb BpeMEHH 3aps/iku OajUIOHOB, ITYCKOBOTO
JaBJICHUS] M OTKJIIOUYEHHUS HAaCcOCOB, YPOBHSA Maciia B pe3epByapax, J03apsaku OajuIOHOB,
3aKpBITHSl CKB)XKWHBI HACOCAMU MJIIM AKKYMYJSTOPHBIMH OajUIOHAMH, BPEMEHHU 3aKpPBITHA
IIPEBEHTOPOB.

JlpoccenbHble MaHU(OIB/IbI, JUHUY TITYIIEHUS U OTBO/IHbIE JIHMHUU.



6.2. Oyenounvie cpeocmea 011 nPoGedeHUs NPOMENCYMOUHOU ammecmayuu (AK3aMeHa)
6.2.1. Ilpumepnutii nepeuenv 60nPoco6/3a0anuil K IK3ameHy (no oucyuniune):

NoakowhE

©

10.
11.
12.
13.
14.

15.

16.

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

26.
217.
28.
29.

30.

Yrto Takoe ociIoKHEHNE B OypeHun?

Uro Takoe razoHeTenposiBiIcHuE?

Kakossl npusnaxku ['HBIT?

Kakue cyliecTByroT HCTOYHUKY MOCTYIJIEHUS Ta3a B CKBAXKUHY?

KaxoBb! Bo3aMoxHbIe nociaenctsusa I HBIT?

Kak hopmynupyercss OCHOBHOM 3aKOH THPOCTATUKHU?

Kak paccunTbiBaloTCst HOTEpH AABJICHUA MPU MPSMON IUPKYISILIUKA B cUcTeMe 0e3 Ipoccens 1
C IpoccerieM, Ipu 00paTHOUW MUPKYIISANAN?

Kakwue cyiecTByloT OCHOBHBIE Fa30BbIE€ 3aKOHBI?

Urto takoe 30oubl ABIIJ] u AHIT/L?

Kak oOHapy:xuBaeTcs aHOMaJIbHOE U3MEHEHHE TOPOBOTO JIaBJICHUS?

Kak onieHuBaroT NopoBo€ JaBJI€HUE U 1aBJIEHUE THAPOpPa3pbIBa IOPO?

Kak paccuuThIBaOT 10MyCcTUMOE U MaKCUMAaJIbHOE YCThEBbBIC 1aBICHUS?

KaxoBbl IpUYMHBI IPUTOKA TUIACTOBOTO (DIIFOMA B CKBAXKUHY

Kakue BO3HUKAIOT TUAPOJAMHAMUYECKHE KOJIEOAHUS B CKBRXHHE NPU CIYCKE U MOJBEME
KOJIOHHBI TPYO?

Kakue cymiecTByloT Mephl MPEAOCTOPOKHOCTU ISl COXPaHEHUs IMEPBHUYHOTO YIPaBICHUS
CKBOXMHOM M OOHapyXeHHs NOIJIOUIEHUH NpU MEXaHM4YeCKOM OypeHUH, IOJArOTOBKE K
CIIYCKOIIOJAbEMHBIM ONEPALIUAIM U UX MIPOBEJICHUH, NP CIEIIUATIBHBIX OMEPaIUsIX?

Kak ocymiectBiisiercsi 3aKpbITHE CKBaXHHBI B CIy4asiX OTCYTCTBHSI M HAJIMYUs MOTJIOLICHMS, a
TaK)Ke MPU HATMYUU 3HAYUTEIHHOTO YCTOMYHMBOIO MPUTOKA MJIACTOBOTO uironia?

B uem 3akiroyaroTcs mpoueayphl MIABHOTO U KECTKOTO 3aKPhITHUS CKBAXKUHBI, UX CpaBHEHUE?
Kak orieHuBaroT pucku rupopas3pbiBa MNPy 3aKPHITUH CKBAKUHBI?

Kakue nepBoouepeHbie pacyeTsl IpU BOSHUKHOBEHUHU MIPOSIBICHUS?

B uem 3akitogaercs riyiieHue cKBaKMHBI "B 100" ¢ 3akaukoil Ha moroneHue?

Korma npumensieTcst cTyneHuaroe yTsbKeaeHne 0ypoBoro pactsopa?

KakoBbl mpUYuHBI TPOSBICHUS (IIIOUIOB MIPU CITYCKO-TTOABEMHBIX OTNeparusix?

Jl51s yero npuMeHseTcs CIyCK KOJIOHHBI TPYO B CKBaKUHY MO/ JaBJleHUEM?

KakoBbl TpeboBaHUS K HA3eMHOMY MaHU(OIbaY?

Kakoe oOopynoBanue mnpuMeHsieTcsl JUisi OOBSI3KM 00CagHBIX KOJIOHH U HACOCHO-
KOMIIPECCOPHBIX TPYyO?

Kakwue cymiecTByroT BUbl IPOTUBOBBIOPOCOBBIX MPEBEHTOPOB?

Kak ncnsIThIBalOT yCTheBOE 000PYAOBaHHE U 00CATHbIE KOJTOHHBI?

Kak ycTpoena cucrema ynpaBieHHs IPEBEHTOpaMu?

Kak ocymiecTBisieTcss KOHTPOJb 3a BPEMEHEM 3apsiiki OajUIOHOB, IYCKOBOTO JaBJICHUS U
OTKJIIOUYEHHS HAcOCOB, YPOBHS Macia B pe3epByapax, H03apsaIku OallsIOHOB, 3aKpBITUS
CKB)KMHBI HACOCAMHU WJIM aKKYMYJISTOPHBIMU OallsIOHaMuU?

Kak ycTpoens! agpoccenbHble MaHU(OIb b, TUHUH TIYIIEHNUS U OTBOJHBIE JIMHUN?



6.2.2. [IpuMepHbBIe TECTOBBIE 3aJaHNSI K IK3aMeHY

Bapuanm 1:
Ne
Bomnpoc Bapuantsl oTBeTa
/1
1. TexHonoruueckas CUTyalus, Koropas 1. ocmoKHEHHEM
HapyIaeT HOPMaJIbHBIN X0/ IIpoLiecca 2. TIOTJIOIICHUEM
OypeHUs CKBaXHUHBI, IPEAyCMOTpPEHHast | 3. aBapuen
TEXHUYECKUM MPOEKTOM Ha3bIBACTCSA 4. npuxBaToM
2. Hapymienne TeXHOIOrH4ecKoro 1. mposiBneHuEM
Mpo1ecca CTPOUTENbCTBA CKBAYKUHBI, 2. TIOTJIOIICHUEM
TpeOyrolee JUIsl €ro JIMKBHUIAINH 3. OCJIO)KHEHUEM
CIIeIUATILHBIX padoT, HEe 4. aBapueii
MIPEAYCMOTPEHHBIX TEXHUUYECKUM
MIPOEKTOM Ha3bIBACTCS
3. [Toctyruienue ¢urouaa U3 miacTa B 1. mornomeHNEM
CKBa)XMHY Ha3bIBACTCS 2. aBapueit
3. mposiBICHUEM
4. oCclIOKHEHHEM
4. ILmacToBO€ maBjIeHHE —3TO ... 1. qaBlIcHUE B ILJIACTE
2. TaBJICHUE IIJIacTa
3. JaBJIeHUE IUIaCTa Ha CKBAXKUHY
4. naBnenue (ironaa B miacre
5. JInxksunanus I HBII 3axitodaercs B 1. TUKBUIAITMOHHOM TaMIIOHUPOBAHUHU CKBAKHHBI
2. 3aKpBITUU MPOTHUBOBBIOPOCOBOTO 00OPYIOBAHUS
3. OTKPBITUH JIMHUU TIYIICHUS
4. ynaneHuH U3 CKBaXMHBI IOCTYMUBILETO (Irouaa
6. [IpeBeHTOp CIYXUT st 1. repmeTH3anuu OypUIBbHOM KOJTOHHBI
2. repMeTHU3aINN MEXKOJIOHHOTO TPOCTPAHCTBA
3. ynanenus QIrona U3 CKBaKUHBI
4. perynupoBaHusl JaBJICHUS HA YCThE CKBAXKUHBI
7. ['mymenne CKBaXXUHBI -3TO ... 1. mukBumammsg I'HBIT
2. TUKBUJALMS ITOTJIONCHHI
3. TUKBUAAIMS TPUXBATOB
4. 3aKpbhITHE IPEBEHTOPA
8. Jlunus qpoccenupoBaHus CITYKUT JIS 1. perynupoBaHus JaBICHHUS B OypUIBHBIX TPyOax
2. peryiupoBaHHusl Mofgauu OYpOBBIX HACOCOB
3. peryJaupoBaHus JaBICHUS B KOJBIIEBOM
MIPOCTPAHCTBE
4. perynupoBaHus JaBJICHUS 3aKPBITHS MPEBEHTOPOB
9. Mertons! masHoro riymenus I'HBIIT 1. moaaepxaHuy MOCTOSTHHOTO JIABJICHHS Ha YCTHE B
3aKJIIOYAIOTCS B KOJIBIIEBOM MPOCTPAHCTBE
2. NOJJEPKaHUH TTIOCTOSTHHOTO JaBJICHUS Ha YCTHE B
OypHJIbHBIX TpyOax
3. moaaep>KaHUU MOCTOSIHHOTO JaBJICHUs Ha 3a00¢e
4. myIaBHOM BBIMBIBE (DITIOM1a U3 CKBOKUHBI
10. | IIpu o6Hapyxxenuu ['HBII mocne 1. mogaTh CUTHAI TPEBOTU U MOKUHYTH OYpPOBYIO
OCTaHOBKH HAaCOCOB HEOOXOIUMO 2. 3aKpbITh IPEBEHTOP
3. IOIHATH BEAYIIYIO TPYOY U 3aKPHIThH
YHUBEPCAIbHBIN TPEBEHTOP




/o

Bomnpoc

BapI/IaHTBI OTBCTa

4. 3aKpbITh YHUBEPCAJILHBIN IPEBEHTOP, a 3aTEM
HOJIHATH BEAYIIYI0 TpYOy BhIIIE CTOJIA pOTOpa

11.

ITocne 3akpeiTus ckBaxkunsl pu ' HBII
OIpeNeNSAIOT

1. naBneHue ruapopaspbiBa

. IaBJICHHUE OTIPECCOBKU 00CATHON KOJIOHHBI
. TUTaCTOBOE JIaBJICHUE

. THIPOCTATUYECKOE JTABJICHUE B CKBAKHUHE

12.

[TnoTHOCTH (hrOMa, MOCTYNHBIIETO B
CKBQKUHY OmIpeensiercs rno Gpopmyie

A W

_ (Pxn — Pﬁm)

Zd?g

P —-P
2. p,p:p_( om Kn)
2,9

(P5 -P )
3. p :p+ m Kn
[ qug

(PKI‘I — Ph'm)

z p 0]
rzie p — INIOTHOCTb O0ypoBOro pacTBopa; Pin 1 Per —
JIaBJICHUs Ha yCThe B KoublieBoM mpocTpancTse (KII)

u OypunbHbIX TpyOax (BT); zy — BeicoTa Quronna B
KII

- Py =P

4. p,=p+

13.

Jus nmpenorBpamienust [ HBII npu
noabeMe OypUIIBbHBIX TPYO HEOOXOUMO

1. cneauth 3a ypoBHEM OypOBOTO pacTBOpa B
€MKOCTSIX

2. IpOU3BOIUTH TOJUB OypOBOT0 pacTBOpa B
CKBAKUHY

. pacxaxuBaTh OYpHIBHYIO KOJIOHHY

. IPOU3BOJUTH CBApOMpPOBAHUE

14.

Jns npenorspaiuenus I'HBII npu
noabeMe OypUIbHBIX TPYO HEOOXOIMMO

. 3AKPBITh YHUBEPCAIBHBIA TPEBEHTOP

. 3aKPBITh IJIAIIEYHBIA IPEBEHTOP

. OTKPBITH JINHUIO TIIYIIEHUS CKBaKUHBI

. CHU3UTb CKOPOCTh MOJbEMA HHCTPYMEHTA

15.

Yro He asnsgercsa npusHakom ['HBIT?

[ I OO O R I NG )

. IOHWKEHUE JIaBJICHUs HarHEeTaHus OypOBBIX
HAacoCOB

2. NOBBIIIEHUE YPOBHs OYpOBOT0 pacTBOpa B
E€MKOCTSIX

3. CHIKEHHE Harpy3KH Ha KpIOKe

4. cHIKeHHEe pacxoja OypoBOTO pacTBOpa Ha BBIXOJIE
U3 CKBAXKUHBI

16.

Jns npenynpexxaenus 'HBII cnengyer

1. yBETMUYUTH BSI3KOCTH OYpOBOTO pacTBOpa
2. YBEIIMYUTH TJIOTHOCTH OYPOBOTO pacTBOpa
3. yMEHBIIUTH pacxol OypoBOro pacTBopa

4. yBeIMUUTH HArpy3Ky Ha JOJIOTO

17.

[TpubnmxeHHoe JaBlieHHE HA HAcOCe
IIPU IIPOKAYKE pacTBOpa HOBOM
IUIOTHOCTHU

1. P =p|2
p.

2. P, =p|Fx
Pe

3.p=p|Le
P,
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Bomnpoc

BapI/IaHTBI OTBCTa

2
4.P, = P{&J
p.

TJI€ Py U Pc — HOBAs U cTapast INOTHOCTH OypoOBOTO
pacTtBopa

18.

[110THOCTH pacTBOPA IS MIIYLICHHUS
['HBII maxoautcs o popmyre

Lo

1. p=p-—
=Pl

Kn

P
4' p.?:p__m

rae Pom 1 Py — NaBieHUs Ha yCTbE NIPU 3aKPBITUN
CKBA)KMHBI B OypUIIbHBIX TPyOax U KOJIbLIEBOM
KaHaJe;

P21 p — IJIOTHOCTU PacTBOPOB ISl IIIYIIEHUS U
UCXOJIHOTO OypoBOro pactBopa; H — riryouna
CKBAKUHBI

19.

HauansHO€e aBiieHne NUPKYISUUN IIPU
rnymenuu ['HBIIT

1-Pnau = Py - Pom

Z.Pmm = Pom - Py

3. Puow = Py + Pon

4, Puay = Py,

rae P, — naBineHue Ha Hacoce IpHU 0OHapyKEeHUU
nposiBieHust; Ps, — NaBlieHNe HA YCThe B OYPUIIbHBIX
TpyOax mpH 3aKPbITOH CKBaKUHE

20.

KoHeuHoe naBiieHne NUPKYISIUU TPU
rnymenuu ['HBII

1. P, =P,

2.p =p

KOH H
r2/)

3' PKOH:Pz?m&
Yo

4.p. =p La

e,
rae PH — JABJICHHUEC HA HACOCEC HpI/I O6Hapy7KeHI/II/I
MpOsIBICHUS; Psn — TABIEHUE HA YCThE B OYPHIIBHBIX
TpyOax MpH 3aKPHITON CKBAXKUHE; P, U p — INIOTHOCTH
PacTBOPOB TSI TIIYIIEHHS K HCXOTHOTO OYpOBOTO
pacTBopa




Bapuanm 2:

Ne

i Bomnpoc

Bapuants! orBeTa

1. MakcuMaabHO JIOMYCTHMAas TUIOTHOCTD
OypOBOTO pacTBOpa ONPECISCTCS

_PHHH

1. = —
e gh,,

— PHHH

2. =

HIir

+ Punn

ni

Py

gh,,
4 g Pum_

gh,,

rae PHHH— AaBJICHUC Ha YCTHC IIPU UCIIbBITAHUU I1JIaCTa
Ha noruomienue; h,, — rimyouHa ¢1aboro miacra mno
BEPTUKAIU; pyr A p — ITIOTHOCTH PaCTBOPOB IIpU
WCTIBITAHUH TUIACTA HA MOTJIONICHUE W UCXOJIHOTO
OypoBOTro pacTBopa

3. Prex = +p

2. MakcumanbHoe A0IMYCTUMOC TaBJICHUC
Ha YCTHC B KOJILIICBOM ITPOCTPAHCTBEC

L Proir = (Prx —P) 9H
3. Proiar = (Prex + P)GH

4. P i = (Prex — P)GH

TAC Pmax U p — MaKCHUMaAJIbHAsA ,Z[OHYCTI/IMaH n
WCIIOb3yeMasi TIIOTHOCTH PacTBOpPOB; H — rimyOuHa
CKBa>XHHBI

3. CHMXEHHE TaBJICHUs Ha TUTACT TPU
noabeMe 1 M OypuiibHBIX TpYO, [1a/m

1. AP =P Q-9
" (QKn _Qﬁm)
2. AP, = Qo
" Qu Q) p g
3. AP =p'(Qm_Q5m)'g
” Qs
i ap P (Qu-0)0
” Q.

TJie p —IIOTHOCTH GYPOBOTO PAcTBOPa, Kr/m>;
Qém — yAeTbHBIN 00beM MeTaiia OypHIIbHBIX TPYO,
M3/M; Qun — YETBHBIH BHYTpeHHHIT 00BeM 00caIHbIX

TpyO

4. JnuHa OypUIIbHBIX TPYO, IPU KOTOPOit
3a00{HOE JaBJIEHUE CTAHOBUTCS
MEHBbIIIE MJIaCTOBOTO

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

3.1, =20u.
AP,

4. L, = 2w
.\
Yo
rac APya - CHUJKCHUC IAaBJICHUS HA IJIACT IPpHU NOABEMEC
1 m OypunbHbIX TpYO, [1a/m; 4P,y — npeBbilLIeHUE
3a00MHOTO JaBJIEHUs HaJ IJ1aCTOBBIM; H — riryOouHa
CKBa)KHHBI




Bomnpoc

BapI/IaHTBI OTBECTa

[InameyHbIi IPEBEHTOP C TIIYXUMHU
IUTALIKAMH CITYXKUT JUIsl IEPEKPBITUS

1. KOJIBLIEBOTO KaHAIa MEXIY 00CaIHBIMU TPyOaMu
2. KOJIBLIEBOT'O KaHaJla MKy OypHIIbHBIMU U
oOcaHbIMU TpyOamMu

3. CKBa)XUHBI 10 BCEU IUIOIIATN CEYCHU

4. xaHana BHyTpHU OypUIIBHBIX TPYO

5. kaHasa BHYTpU OypHIIbHBIX TPYO U KOJIBLIEBOM
KaHajie

Hns npenorBpamenus: ' HBIT npu
nobeMe OypHIIbHBIX TPYO HEOOXOIMMO

1. cnenuTh 32 ypoBHEM OypOBOTO pacTBopa B
€MKOCTAX

2. IpOU3BOIUTH 10JIUB OYpOBOrO pacTBopa B
CKBOXXHHY

. pacxaxuBaTh OypUIIbHYIO KOJIOHHY

. IPOM3BOJIUTH CBApOMPOBAHUE

Jus nmpenorBpamenus [ HBII npu
nogabeMe OypUIIbHBIX TPYO HEOOXO MO

. 3aKPBITh YHUBEPCAIbHBII MPEBEHTOP

. 3AKPBITh IJIAIIEYHBIA IPEBEHTOP

. OTKPBITh JINHUIO TTYIIEHUS CKBAYKUHBI

. CHU3UTb CKOPOCTb MOJJbEMA HHCTPYMEHTA

Urto He sBnsgercs npusHakom ['HBIT?

[ I OO TN O R I NG )

. IOHWKECHUE J1aBJICHUsl HarHeTaHus OypoBBIX
HAacoCOB

2. NOBbIIIEHUE YPOBHs OYpOBOT0 pacTBOpa B EMKOCTSX
3. CHM)KEHHE Harpy3Ku Ha Kproke

4. cHkeHHe pacxoja OypoBOro pacTBOpa Ha BBIXOJIE
13 CKBaXXMHbI

Hns npenynpexnaenus 'HBII cnenyer

1. yBeIMYUTH BAZKOCTH OYpOBOTO pacTBOpa
2. yBEIMYUTH IJIOTHOCTH OYpOBOIO pacTBOpa
3. yMEHBILIUTH pacxo] OypoBOro pactTBopa

4. yBenuuuTh Harpy3Ky Ha JOJIOTO

10.

Meroas! mnasHoro rirymenus ' HBIT
3aKIIIOYAIOTCS B

1. moep:kaHUM MMOCTOSTHHOTO JIaBJICHUS Ha YCThE B
KOJIBLIEBOM IIPOCTPAHCTBE

2. mojAep>KaHuM MMOCTOSTHHOTO JIABJICHUS Ha YCThE B
OypuIIbHBIX TpyOax

3. moanep>kaHUM TTOCTOSIHHOTO JaBJIEHUS Ha 3a00e
4. naBHOM BBIMbIBE (PIIIOMIA U3 CKBAKHHBI

11.

[Tpu o6napyxxenuu I'HBII nocne
OCTaHOBKH HAaCOCOB HEOOXOMMO

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

3. MOJIHATH BEAYUIYIO TPYOY U 3aKpBIThH
YHUBEPCAJIbHBIN IIPEBEHTOP

4. 3aKpBITh YHUBEPCAIBHBIN IPEBEHTOP, a 3aTEM
MOJIHATH BEAYIIYIO TpYOy BBIIIE CTOJIA POTOPA

12.

ITocne 3akpeiTus ckBaxkunsl pu ' HBII
OINIPEACIAIOT

. JaBJIEHUE THIPOPA3PbIBA

. IaBJICHHE OTPECCOBKHU 00CaHON KOJIOHHBI
. TIJTaCTOBOE JIaBJICHUE

. THAPOCTATUYECKOE JIABJICHHE B CKBAKUHE

13.

Kak Biausier u3meHeHune
muddepeHnmansHoro napneHus AP Ha

MEXaHUYECKYIO CKOPOCTh OYPEeHHS Vi B
3oHe ABIT?

. Vu YBEJIMUUBAETCS ¢ yMeHblIeHrneM AP

. Vi YMEHBIIAETCS ¢ yMeHblLIeHnEM AP

. Vi YBEJIMUUBAETCS ¢ yBenuueHueM AP

. Vy YMeHbIaetcs ¢ mpudmmkenuem Kk ABIT]]

14.

Kak koHTponupyeTcst ypoBEHb
pacTBOpa B MPUEMHBIX EMKOCTSIX

. BuzyansHo
. MepHoii peiikoin

N =D WDNRERRRWLWND—




i Bormpoc Bapuants! oTBeTa
HacocoB? 3. YpoBHEMEpOM ¢ nepeaueii NoKa3aHui Ha IyJIbT
OypHIIBbIIMKA
4. YpoBHEMEPOM C Iepeadyeii MoKa3aHuii Ha MyJbT
OypHIIBIIMKA, CO 3BYKOBOM M CBETOBOM
CUTHAJIM3alHEH
15. | HauOomnee BaxkHas XxapaKTepUCTUKA 1. Onlenka MUHMMAaJIBLHOTO KOJIMYECTBA OCTYIHBIIIETO
ypoBHEMEpA baronna
2. [lomaya 3ByKOBOTrO CUTHAJIA IPU KPUTHUECKOM
YpOBHE
3. [lomaya cBeTOBOro cUrHama Mpu KPUTUYECKOM
YpOBHE
4. Ilogaua curHanaoB MPU KPUTUYECKOM YPOBHE
16. | Kakoe ycnoBue HEOOX0AUMO ISt 1. Harneranue pactBopa ¢ MEHbIIEH MIIOTHOCTBIO;
MPEeIOTBPALICHHS TUIPOPa3phIBa MPU 2. Coxpanenue 00bEMa MOTHUMAIOIIETOCS TY3bIPS;
yJaJI€HUH ra30BOT0 MY3bIps IJIaBHBIM 3. bananc o6b&ma pacTBOpa Ha BXOJIE M BBIXOJIE U3
rIymeHuemM? CKBa)KUHBI,
4. ITpu mogpéMe 00BEM Ta30BOTO MY3BIPS TOJDKEH
BO3pacTarh
17. EIJ_II(I)BTSOCTL pacTBopa JUIs TIIyLIEHUS 1 p = p— Lo
HaXOJUTCS 1O popmyIie 2 gH
—_ PKn
2. p=p+ oH
. p=p+—2=
- gH
— PKn
4. p.=p oH
rae Psm v Py — NaBIEHUS HA YCThE MIPU 3aKPBITUN
CKBa)XXMHBI B OYpUIIbHBIX TPYOax U KOJIBLIEBOM KaHAJIE;
p2 ¥ p — IJIOTHOCTU PACTBOPOB ISl TITYIICHUS U
HCXOJHOT0 OypoBOro pactBopa; H — rinyOouHa
CKBAYKUHBI
18. | IlpubnmxeHHoe AaBIECHUE HA HAcOCe P
IIPU IIPOKAYKE pacTBOpa HOBOM LP =P
IUIOTHOCTHU Pe )
2.p =pP| L
Pe
3.P=pP|F
P
2
4 P =P| L
P

TJI€ Py U Pc — HOBAs U cTapast INOTHOCTH OypOBOTO
pacTtBopa




/i Bormpoc Bapuants! oTBeTa
19. | Hauvanbnoe nanenue uupkyisiuuu pu | 1. Pugy = Py - Pom
rnymenuu ['HBIIT 2. Puay = Pom - Py
3-Pnaw =P, + Pom
4, PHa'-t = PH
rae P, — naBieHue Ha Hacoce IIpU 0OHapyKEHUU
nposiBlieHus; Psn — AaBlIeHUE HA YCThE B OYPUIIBHBIX
Tpy0Oax MpH 3aKpbITO CKBaKUHE
20. Koneunoe nasnenve uupkyasuuu npu (1. P =P,
rnymenuu ['HBII
2.p, =P
Py
3.p,, =P, P
Yo
4.p, =p~L
Yol

rae P, — naBieHue Ha Hacoce IpU 0OHapyKEeHUU
nposiBieHust; P, — NaBlieHUE HA YCThE B OYPUIIbHBIX
TpyOax MmpH 3aKpbITON CKBaXKUHE; p. U p — INIOTHOCTH
pPacTBOPOB IS INTYLIEHHUS U UICXOIHOTO OYpOBOIO
pacTBopa

Bapuanm 3:

No

/1

Bomnpoc

BapI/IaHTBI OTBCTAa

1.

[Toctynnenue ¢uronaa u3 miacra B
CKBaXXMHY Ha3bIBaeTCs

. IOTJIOIEHUEM
. aBapuen

. IPOSIBJIEHUEM
. OCJIO)KHEHUEM

IIimacToBoe maBieHHne —3TO ...

. JaBJICHUEC B I1JIaCTC

. JaBJICHUC I1J1aCTa

. JaBJICHUC T1JIaCTa HA CKBAXUHY
. JaBJICHUC (bmoyma B IJ1aCTC

JInksugamus I'HBII 3akmrouaercs B

. JUKBUJAITUOHHOM TaMIIOHUPOBAHWH CKBAXWHBI

. 3aKpPBITUU HpOTHBOBBI6pOCOBOF0 O60py,Z[OBaHI/ISI
. OTKPBITHHU JIMHUU TITYIICHUA

. YAQJICHUHU U3 CKBAXXHUHBI ITOCTYIIUBIICTO (I)J'IIOI/IIla

DWNRRNR WD~ WD~

ITpeBeHTOD CIYKUT A

. TCPMETU3aAllUU 6prIJ'IBHOﬁ KOJIOHHBbI

. TEPMETU3AIUN MEKKOJIOHHOT'O ITPOCTPAHCTBA

. YAAJIICHUA (pmom[a N3 CKBA)XHUHBI

. pEryjinpoBaHus JaBJICHHA Ha YCTHC CKBAXKWHBI

FJ'IYI_HCHI/IC CKBa>XHHBEI -3TO ...

. nukBuganusa I'HBII

. TUKBHUAAINS TTOTIOIMEHUH
. IMKBUJIALUS [TIPUXBATOB

. 3aKpBITHE MPEBEHTOPA

JIuHus npoccenupoBaHus CILYKUT IS

. peryIMpoBaHus 1aBJIeHUs B OypUIbHBIX TpyOax
. perynupoBaHus 1mojauu OypoBBIX HACOCOB

. PEryIMpOBaHUS 1aBJICHUS B KOJIBIIEBOM
IIPOCTPAHCTBE

W —[hWwWo—|A W —




Bomnpoc

BapI/IaHTBI OTBECTa

4. peryivpoBaHHUsl JaBJIECHMsI 3aKPBITUSI IPEBEHTOPOB

Mertonap! naBHoro raymenus I'HBIT
3aKJII0YaloTCs B

1. momnep>kaHUK TTOCTOSIHHOTO JIaBJICHUS Ha YCThE B
KOJIBIIEBOM IIPOCTPAHCTBE

2. moanep>KaHUK TIOCTOSIHHOTO JIaBJICHUS Ha YCThE B
OypUIbHBIX TpyOax

3. moanep)kaHUK TTOCTOSIHHOTO JIaBJIeHUs Ha 3a00€
4. naBHOM BBIMBIBE (PIIIOMJIA U3 CKBAYKHHBI

ITpu oonapyxenun ['HBII mocne
OCTaHOBKH HAaCOCOB HEOOXOMMO

1. moiaTe CUTHaJ TPEBOTU U MOKUHYTH OYpOBYIO
2. 3aKpbITh IIPEBEHTOP

3. MOHSATH BEIYIIYIO TPYOY M 3aKPHITh
YHUBEPCAIbHBIN IIPEBEHTOP

4. 3aKpbITh YHUBEPCAILHBIN IPEBEHTOP, a 3aTEM
HOJHSTH BEAYIIYIO TPYOY BBIIIIE CTOJIA pOTOpA

[Tocine 3akpeiThs ckBaxkuHbl ipu ' HBIIT
OIPENEISAIOT

. IaBJICHUE THPOpa3phbiBa
. IABJICHUE OMPECCOBKHU 00CATHON KOJIOHHBI
. TUTACTOBOE JIABJICHUE

. THIPOCTATHYECKOC JTABJICHUE B CKBAKUHE

10.

[Tname4HbIil MPEBEHTOP C TITYXUMHU
TJIAIIKAMU CTYXKUT JJISI TIEPEKPBITUS

. KOJIBIIEBOT'O KaHaJla MEXAy 00CaJHBIMU TpyOaMu
. KOJIBLIEBOT'O KaHaJIa MEXy OYpUIbHBIMH U
oOcaaHbIMU TpyOaMu

3. CKBa)XHMHBI 110 BCEH TIOMIA/IN CEUCHHS

4. xaHana BHYTpH OypUIIbHBIX TPYO

N =B WN —

11.

Jns npenorspaiuenus I'HBII npu
noabeMe OypUIIbHBIX TPYO HEOOXOIMMO

1. cneauTh 3a ypoBHEM OypOBOTO pacTBOpa B
€MKOCTSIX

2. IpOU3BOIUTH JOJIUB OypOBOTO pacTBOpa B
CKBAKUHY

. pacxaxuBaThb OYpHIBHYIO KOJIOHHY

. IPOU3BOJUTH CBApOMpPOBAHUE

12.

Jns npenorepamenus I'HBII npu
norbeMe OypHIIbHBIX TPYO HEOOXOIUMO

. 3aKPBITh YHUBEPCAIbHBIN PEBEHTOP

. 3aKPBIThH IUIAICYHBIN IPEBEHTOP

. OTKPBITb JINHUIO TIIYIIEHUS CKBAKUHBI

. CHA3UTb CKOPOCTb NTOJbeéMa MHCTPYMEHTA

13.

Yro He sBigercs npusHakoM ['HBII?

— B W N =AW

. IOHM>XCHUEC NAaBJICHUA HarHCTaHUA 6ypOBI)IX
HaCcoCoOB

2. MOBBILLIEHUE YPOBHS OYpOBOIO pacTBOpa B €eMKOCTSAX

3. CHIKEHHE Harpy3KH Ha KpIOKe
4. cHIKeHHEe pacxoja OypoBOTO pacTBOpa Ha BBIXOJIE
U3 CKBAXXHHBI

14.

Jns npenynpexaenus 'HBII cnenyer

1. yBEITMUYUTH BSI3KOCTH OYpOBOTO pacTBOpa
2. YBEIIMYUTH TJIOTHOCTH OYPOBOTO pacTBOpa
3. yMEHBIIUTH pacxol OypoBOro pacTBopa

4. yBeIMUUTH HArpy3Ky Ha JOJIOTO

15.

Meroas! mnasHoro rirymenus I HBIT
3aKJIIOYAI0OTCA B

1. moaep>kaHUU MOCTOSIHHOTO JAAaBJICHUS HA YCThE B
KOJIBIIEBOM ITPOCTPAHCTBE

2. moa/iep:KaHuY TIOCTOSTHHOTO JIABJICHUS HA YCTHE B
OypHIIBHBIX TpyOax

3. moaep>KaHUU MOCTOSITHHOTO JaBJICHUS Ha 3a00¢e
4. TUTaBHOM BBIMBIBE (DITIOM/IA U3 CKBAYKHHBI




Bomnpoc BapuanTe! oTBeTa
/1
16. | Ilpu o6Hapyxenun ['HBII, nmocie 1. mogaTh CUTHAN TPEBOTU U MMOKUHYTH OypPOBYIO
OCTaHOBKH HAaCOCOB HEOOXOIUMO 2. 3aKpbITh MPEBEHTOP
3. HOJHSATH BEAYIILYIO TPYOY U 3aKPHITH
YHHUBEPCATbHBIA IPEBEHTOP
4. 3aKpBITh YHUBEPCAIBHBIN TPEBEHTOP, a 3aTEM
HOJIHATH BEAYIIYI0 TpYOy BbIIIE CTOJIA pOTOpa
17. [Tocne 3akpeiTus ckBaxkunbl pu T'HBIT | 1. naBnenue ruapopaspbiBa
OTIpEeCISIOT 2. IaBJI€HUE ONPECCOBKU 00CAHOMN KOJIOHHBI
3. IJ1aCTOBOE JJaBJICHUE
4. rUAPOCTATUYECKOE JABJICHHUE B CKBAKHUHE
18. | Kak Biuser n3menenue 1. vy yBenuuuBaercs ¢ ymeHbimenueM AP
auddepennmansHoro aasnenus AP Ha | 2. vy yMeHbInaercs ¢ yMeHblienrneM AP
MEXaHMYECKYI0 CKOPOCTb OYPEHUs Vi B | 3. Vy, yBeIMYUBaeTCA ¢ yBeandeHneM AP
sone ABIIJI? 4. vy ymeHnbaercs ¢ npudmmxenneM Kk ABITJ]
19. | Kak koHTponupyercsi ypoBEHb 1. BuzyanbHo
pacTBopa B MPUEMHBIX EMKOCTSIX 2. MepHoii peiikoit
HAcocoB? 3. YpoBHeMepoM ¢ mepeaueii moka3aHuil Ha MyJbT
OypuIIbIINKA
4. YpoBHEMEPOM C Tiepeaueii MoKa3aHui Ha MyJIbT
OypHJIbLIMKA, CO 3BYKOBOI U CBETOBOM
CUTHaJIN3anuen
20. | HauOomnee BaXkHast XapaKTEPUCTHKA 1. OuleHKa MMHUMaJIBHOTO KOJIMYECTBA MOCTYHUBIIETO

ypOBHEMepa

bmrona

2. [omaya 3ByKOBOTO CUTHAJIA IPU KPUTUIECKOM
ypOBHE

3. [lomaya cBeTOBOrO cUrHaNA MPH KPUTUYECKOM
YpOBHE

4. Ilogaya cUTHATIOB MPH KPUTHYECKOM YPOBHE




6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. Kputepuu ouieHOK MPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

IloporoBsiii ypoBeHb YrayoseHHbIi IIpoaBunHyTHINH
«2» OCBOCHHUS YPOBEHb OCBOCHUS YPOBEHb OCBOEHHUS
(Hey10BJICTBOPUTE/ILHO) «3» «4» «5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (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

CTyZIeHT 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 IPOrpaMMoii 00y4eHus 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. Kycmviwesa A.B. OcnoxHeHus, aBapud ©W (POHTAHOOMACHOCTh TMPU  CTPOUTEIHCTBE,
SKCIUTyaTalldl W pPEMOHTe HEe(TSIHBIX M Ta30BbIX CKBAXMH: ydyeOHoe mocobue / mox pen. A.B.
Kycrtbimena. - Onextpon. aaH. - Tromenb: TroM['HI'Y, 2015. - 178 c. https://e.lanbook.com/book/91822

2. Hcog B. I'. Ocnoxuenus B 0ypenun: Crpas. mocodue. - M.: Henpa, 1991. - 334 c.

7.1.2. JlonoaHUTEILHAS JIUTEPATYPA

1. Ilanuxaposckuii E.B. BckpbiTue cnoXHOMOCTpOeHHbIX KoyiekTopoB / E.B. IlaHukapoBckui,
B.B. INanukaposckwuii. - Tromens: TroM[HI'Y, 2012. - 126 c. https://e.lanbook.com/reader/book/28316/#2

2. Axoenes H.I. llpenynpexnaeHue U JIMKBUIALMA OCIOKHEHWH, aBapuii u Opaka mpu
CTPOUTENHCTBE CKBaxuH: yaeOHoe nmocobue/ N.I'. Axosnes, B.II. OunaHuKOB, A.®. Cemenenko, T.M.
Cemenenko. — Tromenn: TroMIHI'Y, 2014. — 156 c. https://e.lanbook.com/reader/book/55446/#2

3. Honeywun B.A. Koutpons ckBaxkuH npu [HBIIL. Tlpaktudeckue 3amaHusi 1O yHpaBICHHUIO
CKBa)XMHOM: yuebHoe mocodbue/ B.A. lonrymmn, A.A. 3emusnoii, A.B. Kycteimes, J.C. JleoHTheB —
Tromenn: TroM['HI'Y, 2016. — 117 c. https://e.lanbook.com/reader/book/91828/#2



1.3. YueOHoO-MeTOOAMYECKOE O0ecIIeueHne

1. «l"a3onedreBoONpOABICHHS» MeToIM4eCKHEe YKa3aHUs K J1a00paTOpHbIM paboTam.
http://ior.spmi.ru/system/files/Ip/lp_1544401131.pdf

2. «["a3onedTeBogonposBICHU » MeTonyecKre yKa3aHusl K PaKTHUECKUM 3aHATUSM.
http://ior.spmi.ru/system/files/pr/pr_1544401131.pdf

7.2. Ba3bl JAAHHbIX, 3HeRTp0HHO-6H6J’II/IOTe‘lHLIe CHUCTEMDbI, HH(])OpMaIII/IOHHO-Cl'lpaBO'{HLIe H
NMMOUCKOBBIE€ CUCTEMBbI

1. DnekTpoHHO-OMOIMOTEUHAs cuctema «Jlanpy - https://e.lanbook.com

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

3. DNeKTpOoHHO-0MOIMOTEeYHAs cUcTeMa « Y HUBEPCUTETCKask OMOIMOTEeKa OHIIAH) -
http://biblioclub.ru

4. DnekTpoHHO-OMOHMoTeuHas cucrema «budmmokommuiekrarop» (ObC IPRbooks) -
http://www.bibliocomplectator.ru

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHHE Ay TUTOPHIi:

AyauTopuM 1Jisl IPOBeAeHUsl TeKIMOHHBIX 3aHATHM.

Aynuropus, OCHAlllEeHHas MYJbTUMEAUMHBIM oOopynoBaHueM. 44 mocagoyHbIX MecTa (CTOJ
ayTuTOpHBIN U1t ctyaeHToB (tum 1, 2) Canvaro ASSMANN — 22 ., ctyn — 40, KOMIBIOTEPHOE KPECIo
7875 A2S — 4 mt., nocka HacTeHHas, Oemnasi, MarHUTHO-MapkepHas «Magnetoplan» 2400%1200 — 1 i,
CUCTeMHBIN OJIOK — | IIT. ¢ BOBMOXKHOCTBIO JocTyna K cetu «MurepHer», monutop KK 17" — 2 .,
nokyment-kamepa ELMO HV-5600XG — 1 ., kommytatop Kramer VP201XL1 — 1 mwT., MynbTumMenua
npoektop Mitsubishi LVP XD490U — 1 wt, noasec ans npoekropa SMS AERO — 1 mT., ycunurens-
pacnpenenurens Kramer VP200XL — 1 mrt., ycwiurens-pacnpenenutens Kramer VP200XL — 1 mr,
9KpaH C MyJIbTOM HAaCTEHHbIM BbIBMXKHOM Dreper ¢ MK mynbToM ynpaBieHust ¢ 31eKTponpuBojgoM — 1
IIT., ICTOYHUK OecriepeOoiiHoro nutanus Powerware 5115 — 1 mir.)

AyauTOpPHH 1JIsl IPOBEACHHUA NPAKTHYCCKHUX 3aHATHI U J1a00paTOPHBIX padoT.

15 mocanounsix MecT - mkag nadopatopHelit 60x50x195 — 5 T, mkad rapaepodHsiit 60x50%195
— 1 mr., gocka ayautopHass Ha poiukax — 1 mr., TpybopasBopor — 1 mr., cranok CKb-4 — 1 mrT.,
apeometp ABP-1 — 2 mrT., mpubop MB-2 — 2 mrt., mpudop KP-1 — 2 mr., orcroitauk OM-2 — 2 mir.,
mernranka CJI-1500 — 1 mT., Becbl — 2 MIT., BACKO3UMETP — 2 WIT., OaHs BoAsHas — 1 mr., mpubop [1BP-01
— 1 ., ycraHOBKa onpeenenus TBepaon gasel — 1 mrT., mupomeTp — 1 MmIT., pe3UCTUBUMETP MOJIEBON —
1 wrT., npudop BM-6 — 3 mr., npudop CHC-2 — 3 wr., npu6op YCP-1 — 1 1wT., HMAUHAP CTaOMIBHOCTH
[C-2 — 2 mT., cTon — 3 mT., cTya - 15 mir.;

14 mocagoYHBIX MECT - CTOJI MPUCTEHHBIN — 15 mT., cron-mMoiika — 1 mr., Tym6a nojakatHas — 16
mt., koHyc KP — 2 mr., korncucromerp ZM — 1 mir., memanka CJI-1500 — 1 mr., Becsl — 1 mmr.,
BHUCKO3UMETP — 4 IIT., BUCKO3UMETP BBICOKOTO JIABJICHUS M TemIeparypsl — 1 mr., mepemennBaTenb
[12r-410 — 1 mrt., xorcucromerp KII-5 — 1 mwr., mpubop KTK-01 — 1 wr., mpubop ITHI-1 — 5 mT.,
KOMIUIEKT O0OpY/AOBaHMS Uil U3MEPEHUs CTaOUIBHOCTH TMAPO(GOOHBIX AMYNbCUH — 1 IIT., KOMIUIEKT
000opyI0BaHUs ISl I3MepeHHs yriia cMaunBaHus — 1 mT., npubop KTK-2 — 1 mr., mkad cymmmeabiii — 1
wrt., npecc-punstp OJIP-1M — 2 wr., pH-merp-mumumuBonsT™MeTp — 1 mr., pH-metp GLP21 — 1 mrt.,
morutop KK Samsung P22" — 1 mr., mpuarep HP OfficeJet 4500 — 1 mr., cucremusiii 610k Ramec
STORM — 1 mwt., ctyn - 14 mT.;

10 — mocamoYHBIX MeCT - TKad I OJIeHIBI — 2 MT., mKkad o0meradopaTopHbIid — 2 MIT., CTOT — 7
IIT., BEPCTaK — | MIT., CTOJ aHTUBUOPAIIMOHHBIN — 2 IIT., CTOJ JIAbopaTopHbIiA — 8 mT., Tabyper — 10 mT.,
tym6a — 14 mr., mpudop [IOAII-2M — 1 mt., mpudop YMI'TI-3 — 1 mt., Becst BJITD-310 — 1 mT., nmpecc
yHUBepcaibHbIl — | mT., 6ypoBoii crtanok YCB-530 — 2 mr., OypoBoii cranok MI'bY-800 — 1 mT.,
TpybopazBopot — 1 mT., 6ypoBoii Hacoc Hb — 1 mit., mamepurens MKH k 3U®-650 — 1 mT., kommpeccop
MT-10 — 1 mwr., snekrpotensdep — 1 mrT., creHa st o6p. Oyperus — 1 mT., muargopma KOMIBIOTEpHAs
(maurta k 6ypoBomy cranky YCB-530) — 1 mit.


http://ior.spmi.ru/system/files/lp/lp_1544401131.pdf
http://ior.spmi.ru/system/files/pr/pr_1544401131.pdf
https://e.lanbook.com/
https://znanium.com/
http://biblioclub.ru/
http://www.bibliocomplectator.ru/

Tpenaxep-umutatop OypeHusi ckBaxuH «AMT-231» — 1 mr., cuctemHbii Omok — 1 mrT.
(BO3MOXKHOCTH Jtoctyna k cetu «MHTepHeT»), MoruTOp — 1 mT., cTon — 1 mT., TyMOa moakarHas — 1 mr.,
CTYJI — 5 IIT.

8.2. [lomemieHus A1 CAMOCTOSITEIbHOI PadoThI:

1. OcHaieHHOCTh TOMEIICHUS JJII CaMOCTOATENIbHON paboThl: 13 mocamouynbix mect. CTym —
25 mT., CTON — 2 WT., CTOJ KOMOBIOTEpHBIA — 13 mT., mkad — 2 mr., JoCKa ayAuTOpHAsT MapKepHas —
1 mr., APM yue6noe IIK (monutop + cucremubiii 650k) — 14 mr. Jloctyn k cetn «MHTEpHET», B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepevenHp AUIEH3MOHHOTO MporpaMMHOro odecreueHus: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHoro obopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha nocraBky kommbrorepHoit TexHUKH» 'K Ne 447-06/11 ot 06.06.11 «Ha mocraBky o00pyaoBaHUS
'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky o6opyznoBanus" oroop Ne 1105-12/11 ot 28.12.2011 «Ha
MMOCTaBKY KOMITBIOTEpHOTO oOopymoBanus», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocrtaBky
KoMmIibloTepHOro odopynoBanus» ['K Ne 671-08/12 ot 20.08.2012 «Ha nmocraBky npoaykiui», 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 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. OCHaIIEHHOCTh TIOMEIIEHUS ISl CaMOCTOSATEbHON padoThl: 17 mocamodnbix MecT. Jlocka ais
nuckMa MapkepoMm — 1 mr., paboume mecta cTyAeHTOB, obopynoBanuble [IK ¢ moctymom B cerb
VYuuBepcurera — 17 mr., MynbTUMeaniHBINA npoekTop — 1 mT., APM mpenogaBarens ansi paboTel ¢
MynbTUMeAna — 1 WT. (CUCTeMHBIN 070K, MOHUTOPHI — 2 MT.), cTod — 18 wT., cryn — 18 mr. Hoctyn k
cetu «MIHTEpHETY, B ANEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpeAy Y HUBEPCUTETA.

[TepeuyeHp AMIIEH3MOHHOTO MporpaMMHOro obecnedyeHus: OmnepannoHHas cuctema Microsoft
Windows XP Professional I'K Ne797-09/09 ot 14.09.09 «Ha nmocTaBky KOMIIbIOTEPHOTO 000PYAOBAHUS».

Omnepannonnas cucrema 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. OcHaIeHHOCTh TOMEMICHHS JJI CaMOCTOATEIbHOW paboThl: 16 mocamodnbrx mecT. Croi
KOMITBIOTEPHBIH [T CTyneHTOB (THIT 4) - 3 MIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (TUM 6) — 2 mIT.,
CTOJI KOMIBIOTEPHBIN Ul CTYAEHTOB (TN 7) — 1 mIT., Kpecyio mpenojaBaTess (CeTKa, BET YEPHBIN) —
17 mrt., nocka HamosibHAs MOOWIIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800mMm*1200mm - 1
mrt., MoHOOMOK Lenovo M93Z Intel Q87 — 17 mrt., tutakar — 5 wr. Joctynm k cetn «MHTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeuenr nMIIEH3MOHHOrO MporpammHoro obecneuenusi: 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.

CoreIDRAW Graphics Suite X5 J[loroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
IIPOrPaMMHOTO OOECTICUEHUS».

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

Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansiemoe I10), Quantum GIS (cBoGOIHO
pacrpoctpansiemoe I10), Python (cBoGonHo pacmpoctpansemoe [10), R (cBoGoaHO pacmpocTpaHsiemoe
I1O), Rstudio (cBoGomuo pacmpoctpansiemoe [10), SMath Studio (cBobomHO pacmpoctpansemoe 110),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacmpoctpansemoe 110)

8.3. IlomemeHust 1Jisi XpaHeHUsI M NMPOPHIAKTHYECKOTO 00CaYyKHBaHUs o0opyaoBaHusi: 1.
[{enTp HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB OOyUEHUS:

OcHaleHHOCTh: TIEPCOHATBHBIN KOMIBbIOTEp — 2 MIT. (IOCTyn K ceTu «MHTepHeT»), MOHUTOp —
4 mT., ceTeBod HAKOMHUTENh — | IIT., WCTOYHHUK OecrmepeOOWHOro MUTaHUS — 2 IIT., TEIEBU30P
miasMenHslii Panasonic — 1 mr., Touka Wi-Fi — 1 mT., masuibHast cTaHiust — 2 IIT., Apelb — 5 MIT.,
nepdopatop — 3 mr., HAOOpP MHCTpyMEHTa — 4 MIT., TeCTep KOMIBIOTEPHON ceTH — 3 mT., OAIOH CO
CXaThIM ra3oM — | MT., macTa TeraonpoBoaHas — | mitT., neiecoc — 1 mWT., paauocTaHys — 2 mWT., CTOI —



4 mt., TymM0a Ha KoJiecukax — 1 IIT., MOJCTaBKa Ha Kojecukax — | mT., mkad — 5 mT., Kpeciao — 2 MmiT.,
nectanna Alve — 1 mr.

[lepeuens IUICH3HOHHOIO Mporpammaoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

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

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. J/IuueH3MoHHOEe MPOrpaMMHoOe obecrieyeHue:

1. Omnepanuonnas cucrema Microsoft Windows Pro 7 PRO RUS.
2. Microsoft Office Std 2010 RUS.

3. Microsoft Office 2007 Standard.
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