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NHxeHepHO-TEXHUYECKHI HHCTUTYT
Kagenpa «Hedrerazosoe neno»

AHHOTAIIUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIUHBI
Bb1.B.IB. 06.01 CxBa:xxunHasi 100b14a HeTH

MuHKCTEepCTBO HAYKHU M BbiciIero oopasosanusi Poccuiickoit @enepaumnu
®PI'BOY BO «MHrymickuii rocy1apcTBeHHbIH YHUBEPCHUTET)

Hanpasienue noarorosku 6axanaspuara 21.03.01. - «<Hedrerasonoe je10»

Ilens n3y4yeHust UCIMIIMHBI
LlensiMu ocBOEHUS TUCHUILTUHBI « CKBaKUHHAs TOOBIYa HEPTH» SBISACTCAIPUOOPETEHHE
0a30BbIX 3HAHUH U Pa3BUTHE TBEP/IbIX HABBIKOB B PA3JINYHBIX CIIOKHBIX SIBICHUSIX U IIPOLIECCAX
CKB2XHHHOM MOOBIYHM HEPTH, UCXOS U3 TUAPOTUHAMUYECKOTO SIMHCTBA PA3IMIHBIX
3JIEMEHTOB J100bIBaIOIEH CUCTEMBI.

Mecto nucuumiinusl B crpyktype OIIOII BO éaxanaspuama

Juctumummaa «CkBaKWHHAS JO0ObYa HE()TH» OTHOCHTCS K JUCIMILIMHAM 10 BBIOOpY bioka 1

«ductunnunel (MOAyNH)» y4eOHOTO MJIaHa.
B cooTBeTcTBHYU ¢ y4EOHBIM TIAHOM ITEPUO]T O0YUEHUS TI0 JUCIMILINHE — 8-0M cemecTpe.

Hucnunnuna «CkBaknHHas noObda Hedptu» B cuiy 3anumaemoro eif mecta B ®I'OC BO,
OIIOIT BO u yuebHoM 1utane mo HampasieHuto nonarotoBku 21.03.01 HedrerazoBoe nemo

nmpearogaract B3auMOCBA3b C APYTUMHU U3YUACMbIMU TUCHUIITIMHAMH.

Pe3yabTaThl ocBoeHust JucuHILIMHbI (MoayJs) «CKBakMHHAas 100b14a HedTI)

Koa u HaumeHoBaHue HNuaukaTopsl Jeckpunropsl
KOMIIETCHIIUH
Kommnerenuun

OneparuBHOE K-4. IK-4.1. 3HaTh:
conpoBoxaeHue | CnocoOeH [TpumeHnsieT 3HaHUS 110 - OCHOBHbIE
TEXHOJIOTHYECKH | OCYILECTBIISITh TE€XHOJIOTHYECKUM TE€XHOJIOTHYECKHE
X TPOIIECCOB B OpraHU3alHIo mporeccam B 00J1acTi MIpOLIECCHI ITpH cOope U
COOTBETCTBUM C | paboT 1o He(Tera3oBoro jeia s | MOArOTOBKE
BbIOpaHHOM ONepaTUBHOMY OpraHu3aI padboThI CKBAKUHHOM
cepoii COIIPOBOXIECHHUIO KOJJIEKTUBA IPOIYKIIHH.
npodeccuoHanb | TEXHOJOTMYECKUX | UCIIOJIHHUTENEH - OCHOBHBIE TEXHOJIOTUU
HOH IIPOLIECCOB B IK-4.2. Y IIPOU3BOJCTBEHHBIC
JeSITeIbBHOCTH COOTBETCTBHH C [TpuHMMaeT uCnoaHu- MpoLIECCHI ITpH cOope U

BbIOpaHHOM
chepoit
npo¢eccCHOHATBLHO
1 IeITeTbHOCTH

TEIbCKUE PEUICHHUS PU
pazOpoce MHEHUH 1
KOH(JIMKTE UHTEPECOB,
OTIPENIeIIUTh

MOPSIIOK BBITTOJIHEHUS
pabor

ITK-4.3.

Bnaneet HaBBIKAMU
OIIEepPaTUBHOTO
COIIPOBOXKICHHS

MOJITOTOBKE MPOIYKIINH
CKBa)KHH,

YmMmeth:

- aHAJIM3UPOBATH
HE00XO0IUMYIO
nHdopmanuio,
TEXHUYCCKHE JaHHBIC,
okasaTteiu, 00001maTh
Y CUCTEMAaTU3HPOBATh
HX;




TEXHOJIOTUIECKUX
MPOIIECCOB B 00JIACTH
He(Tera3oBoro Jjena

- HCIIOJIb30BAaTh
po¢eCCHOHATEHYIO
TEPMHUHOJIOTHIO
HA3y4aeMon
JTUCIUIIAHBI.

- MPOBOJUTH
HEOOXOIUMBbIE PACUETHI
U KOPPEKTUPOBATh
TEXHOJOTHYECKHE
MPOIIECCHI IIPU cOope U
MOJIFOTOBKE
CKBaKUHHOM
IPOJYKIHH,

Baapgers:

- METO/IaMHU IIPOBEJCHUS
(buznuecKkux
M3MEPEHUI;

- METOJIaMU
KOPPEKTHOM OLIEHKH
HOTPELIHOCTEN TPH
MIPOBEICHUH
JKCIIEPUMEHTA.

- HaBBIKAMU
CaMocTOsATENbHON OILICHKU
U aHaJIM3a

MPOMBICIIOBOM

CUTYyallu
Odopmaenue IK-5. IMK-5.1.1. 3HaTh:
TexHojorunuecko | CrocobeH [Ipumensiet 3HaHUs - TIOHSITHUS ¥ BUbI
i, TEXHUYECKOH, | OPOPMIITH MOHATHUS U BUJOB TEXHOJIOTHYCCKOM,
IIPOMBICIIOBOM TEXHOJIOTUYECKYIO, | IPOMBICIOBOU TEXHUYECKOU U
JIOKYMEHTAllUH | TEXHUYECKYIO, JIOKYMEHTAILlUH 1 MPOMBICIOBOM

IIPOMBICJIOBYIO MPENBSABISIEMBIE K HUM JIOKYMEHTAIUH,

JOKYMEHTAIHIO 110
00CITy>)KUBAaHHIO U
HKCIUTyaTalH
00BEKTOB
HedTerazoBoi
OTpaciiy B
COOTBETCTBHUH C
BBIOpaHHOM
cdepoit
po¢eCCHOHAIBHO
U eATEeIbHOCTH

TpeOoBaHUS;

IK-5.1.2

3HaeT BUIBI U
TpeOOBaHUS K
IIPOMBICIIOBOU
OTYETHOCTH, OCHOBHBIE
OTYETHbIE JOKYMEHTHI,
CPOKH TIPEIOCTABIICHHUS,
ITOPUTMBI
(dbopMupoBaHUs
OTYETOB

K-
5.2.1.CpopmupoBbIBaeT
3asBKH Ha
IIPOMBICJIOBBIE
UCCIICIOBAHMS,
noTpeOHOCTh B
Marepuaiax

IIK-5. 2.2.

He00X0IMMOM pu
o0ecreyeHnt IpoIeccoB
CKBOKMHHOM OOBIYN
He(PTH, ¥ IPEIBSIBISIEMbIC
K

HUM TpeOOBaHUs

- BUJBI ¥ TpeOOBaHUS K
OTYETHOCTH,

HEo0Xo 1Mo

npu obecreueHun
MPOLECCOB CKBAXKUHHOMN
1006191 HE)TH, OCHOBHBIE
OTYETHBIE JOKYMEHTHI,
CPOKH TIPEIOCTABIICHHUS,
QITOPUTMBI
dhopmupoBaHUs

OTYETOB

Ymern:

- opmupoBaTh 3asBKH Ha




OTUYETHOCTh
IMK-5.2.3.
[Tonw3yercs

oT4YeTaMu
IK-5.3.

OTYCTHOCTHU

Benet npombiciioByro
JOKYMCHTAIUIO U

MIPOMBICIIOBBIMHU
0azaMH TaHHBIX,
re0JIOTUYECKUMU

Brnaneer HaBbIkaMu
BEJICHUs IIPOMBICIIOBOI
JOKYMEHTaluu 1

MIPOMBICIIOBBIC
WCCIICTIOBaHMS CKBAXHH,
NOTPeOHOCTH B
MaTepuanax,
HEOOXOIUMBIX JUIS
o0ecreyeHus: IpoIecCoB
CKBaXHHHOU JTOOBIYH
HeTH.
Baanern:
- HaBBIKaMU BEJICHHUS
IIPOMBICJIOBOM
JOKYMEHTAIUH U
OTYETHOCTH,
HE0O0XO0AUMOM TTpH
o0ecrnieueHuu
MPOLECCOB CKBAXKUHHOMU
JOOBIYM HEDTH.

CTpyKTYypa U colepKaHue AUCHUNIIMHBI

4.1. CTpyKTypa IMCUMILIMHBbI

Bun yuedHoii pa6oTsl Bcero ITopsinxoBeIil HOMEP
cemMecTpa

8

OO0mas Tpy10eMKOCTh AUCIUILUIAHEI BCero (B 3.€.), B 23.e. 2

TOM YHCJIE:

KypcoBoii mpoekT (pabota) He npedycmompen

AyIUTOpHBIE 3aHSATHS BCETO 50 50

(B akaj. yacax), B TOM YHCJIC:

Jlexuun 30 30

[TpakTHueckre 3aHATHsI, CEMUHAPBI 20 20

JlaboparopHsie paboTHI

CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 22 22

qucIe:

KCP

3auer

OO0mas TpyI0eMKOCTh AUCITUTUTHHEI 72 72

3aouHas popma 00yueHuUs1
Bun yuedHoii pa6oTsl Bcero IlopsinxoBeIil HOMepP
cemMecTpa

8

OO0mas TpyI0eMKOCTh JUCITUILIMHBI BCETO (B 3.€.), B 23.e. 2

TOM YHCJIE:

KypcoBoii mpoexT (pabora) He npedycmompen

AyIUTOpHBIE 3aHSITHS BCETO 16 16

(B akaj. yacax), B TOM YHUCIIE:

Jlekun 12 12

[IpakTHueckue 3aHsATHS,, CEMUHAPBI 4 4

JlabopaTopHbie pabOTHI




CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 50 50
qrce:

KCP

3auer 4 4
OO0mas Tpy10eMKOCTh AUCIUTUIUHEI 72 72

4.2. Conep:xanue qucuumiinabl «CKBa)KMHHAA 100b1Ya HEPTH»

4.2. Conepxanne JucuMIINHbI «CKBaKUHHASA 100bIYa HePTH»

Tema 1. ®usuveckne Npouecchbl, NPOTEeKAKIIKE B NPU3a00iiHOM 30He CKBAXKUHBI B IEPHO/
BCKPBITHS, BbI30Ba MIPUTOKA, OCBOCHUS U IKCILIyaTALIUH

OcHoBHBIE (DAKTOPBI, OMPEIEISIIONINE CBONCTBA NPU3a00MHONW 30HBI CKBaKUHBL [IpUTOK
KUAKOCTU B CKBakuMHY. CoBeplIeHCTBO ckBakuH. KoadduuueHt coBepiieHcTBa CKBaXKHHBI.
TunoBbie KOHCTPYKITMH 3200€B CKBaKWH. BTOPUYHOE BCKPBITHE TIIIACTA.

Tema 2. BoI3oB IMPUTOKA U OCBOCHUE CKBAYKUH

KpI/ITepI/II/I BLI60pa, MCTOABI H CIocoOBl  BBI30BA IIpUTOKa MW OCBOCHHA. OCHOBHBIE
TUAPOJUHAMHUYCCKUC XApPaKTCPUCTUKH, HCIHOJB3YCMBIC IIPpU PACUCTC BbI3OBA IIPUTOKA M
OCBOCHHUA

Tema 3. Ynpasisemoe Bo31eiCTBHE HA IUIACT M IPU3a00iiHYIO 30HY CKBAKHHBI

OCHOBBI yNpaBJIIEMOTO BO3JCHCTBUS HA IUIACT W Ha MpH3a0OMHYI0 30HY CKBAYKUHBI.
Knaccudukamuss METos0B HMCKYCCTBEHHOI'O BO3JCHCTBUS Ha IUIACT M NPU3a0OIHYI0 30HY
ckBaxuHbl. CKBa)XMHAa KaK OOBEKT BO3ICHUCTBUS C IETBHIO YIPABICHHUS MPOTYKTUBHOCTBIO:
CHCTEMHBIU TTOIXO0/, BBIOOD

ckBaxuH. TexHonorndyeckas 3pPeKTHBHOCTh MeTO10B Bo3aeiicTBus Ha [13C. 3akoHOMEpHOCTH
paboThl 0OBOJHEHHBIX CKBAYKUH.

Tema 4. TeopeTudeckue 0CHOBBI MOAbeMAa KUAKOCTH U3 CKBAKUH

OcoOenHoctu razoxuakocTHbix cMecedl (IDKC). OTHocuTenbHas CKOpOCTh JIBUYKEHUS Ta3a B
xuakoctd. Ctpyktypsl u  ¢opmbl gBwkeHuss [OKC. Kputepuu BbIIeneHUs CTPYKTYp
ra30KUJIKOCTHBIX TOTOKOB. TemmepaTypHblii peXuM pabOThl JOOBIBAIOIIUX CKBAXXUH
Mertononornyeckue OCHOBBI M KJIacCH(UKAIMS METOJIOB pacyeTa pacipeesieHus J1aBiIeHUs B
noxbeMHuKe. [1o1xo/p! K H3yueHuto paboThl peabHbIX 0 IbEMHUKOB. PaboTa moabeMHUKa Ha
pa3nnyHbIX pekumax. OCHOBHBIE CHOCOOBI SKCIUTyaTallu JOOBIBAIOIIMX CKBaXHH. bamanc
SHEPTHUU U IOABEM JKUIAKOCTHU B CKBAXKUHC.

Tema S. OrpannyeHusi NpH IKCITyaTallUM CKBAKUH. BbI00p cnocoda yxcniiyatauuu
OrpanudeHus MpH dKCIUTyaTallii CKBaKUH. MeToibl BbIOOpa crmoco0a IKCIUTyaTallii CKBAKHH

Tema 6. ®oHTaHHAS IKCIIYATAIMSA CKBAKHH

OcHOBBI (DOHTAHUPOBAHUS CKBAaXHH. YCIOBUS U pacyer mnporecca (OHTAHUPOBAHMS
PerynupoBanue paboThl M OCIOXKHEHUS B paboTe (OHTaHHBIX CKBaxHH. OOOpyaoBaHHE
(OHTAaHHBIX CKBAKHH.

Tema 7. I'aznudTHas IKCIIIyaTalMA CKBAKUH
OcHoBbl raznudTHOM OdKcrmyatanuu. Ilyck rasmudTHON  ckBaxkuHbl. OO0OpyHoBaHUE
ra3nu@THBIX CKBaXKUH. OCOOCHHOCTH MCCIICIOBAHUS.

Tema 8. Jkcniryaranms CKBaKMH IITAHTOBLIMHU IVIyOMHHOHACOCHBIMH YCTAHOBKAMU
OKkcrryaTanus HePTSIHbIX CKBOXHUH INTAaHroBbIMM Hacocamu. OOmas cxema IICHY, ee
9JIEMEHTHI U X Ha3zHaueHue. [logaua mranroBoro Hacoca u ko3¢ ¢uiuent nojgauu. PakTopsl,




camwkatomue moxady IIICH. OO6GopynoBaHue INTAaHTOBBIX HACOCHBIX CKBaxuH. Harpyskw,
JedcTByIoOlMe Ha mTaHru. Harpy3ku, OeHCTBYIOIME HA INTAHTM M MX BIMSHUE Ha XOJ
IIyHKepa. PexuMmbl pabOThl CKBOXWHHOW INTAHTOBOM HACOCHOW YyCTaHOBKH. akTop
nuHamuaHocTH. [IpoextupoBanue IIICHY. OcHoBBI pacdyéra mITaHrOBOM KOJOHHBI. [IprHIIMIIBI
YpaBHOBEIIMBAHUS CK. Uccnenosanue CKBa)KHH, 000pyI0BaHHBIX IIT'H,
JUHAMOMETPUPOBAaHUEM. TE€OpeTUUECKUE U TPAKTUUECKHE TUHAMOTPAMMBI.

[lepuoanueckas pabora ManoAeOUTHBIX CKBaKMH. BiusHue raza Ha padOTy IITaHTOBOIO
[IyOMHHOTO Hacoca. BiMsHME MeXaHMYeCKMX IpUMECe Ha HKCIUTyaTallMi0 MITAaHTOBBIX
MIyOMHHBIX HacocoB. OCOOEGHHOCTH SKCIUTyaTallud CKBAYKUH MPU BBICOKOW OOBOJHEHHOCTH
MPOJIYKLIUH, OTKAYKE BHICOKOBSI3KOU

Kunxoctu.

Tema 9. JkcmiryaTauus CKBaKUH 0eCIITAHTOBHIMHA HACOCHBIMHM YCTAHOBKAMM

OO0mias cxeMa yCTaHOBKHM 3JIEKTPOLEHTPOOEKHOTO HAcOCa, €€ 3JIEMEHThl M UX Ha3HauYCHHE.
XapakTepUCTUKH TOTPYKHBIX HEHTPOOEKHBIX HacocoB. OCOOEHHOCTH pabOThl MOTPYKHBIX
HEHTPOOEIKHBIX 3JEKTPOHACOCOB B ckBaxkuHax. OcHoBbl mogbopa YOIIH 2 - I1K-5. TTorpyxHbie
BHUHTOBBIE HACOCHI.

Tema 10. IlepcnekTUBBI Pa3BUTHS CKBAKUHHOM 100619 HehTH
HoBble TeXHUYECKHE CPENCTBA U TEXHOJIOTUU dKCIUTyaTauuu. CTpyWHBIE HACOCHBIE YCTAHOBKH.
Texuonorust TOOBIYM HEPTH TAHAEMHBIMU YCTAaHOBKAMH.

Oo0pa3oBaTebHbIEe TEXHOJOTUI

- TEXHOJIOTUS KOMMYHUKAaTHBHOIO OOy4YeHHMs — HampaBlieHa Ha (OpPMHpPOBAHUE
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH CTYAEHTOB, KOTOpas sBisieTcsa 0a30Boil, HE0OXOIuMOi
JUTSL Q/IalITAIllAA K COBPEMEHHBIM YCIIOBUSAM MEKKYJIBTYPHOH KOMMYHHKAIIUH;

- TEXHOJIOTHs pa3HO YPOBHEBOro (AuddepeHIUpPOBaHHOTO) OOyuYeHHUsT — Mpearnoaraet
OCYILIECTBIICHUE IT03HABATEIHHON JEATEIBHOCTU CTYACHTOB C Y4YETOM HMX HWHAWBUIYAIbHBIX
CIIOCOOHOCTEM, BO3MOYKHOCTEH W WMHTEPECOB, MOOIIPSS UX PEaTU30BBIBATH CBOIl TBOPUECKHIA
MOTEHIINAT;

- UH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTHH - PACIHIUPSIOT PaMKU 00pa3oBaTeIbHOIO
mporiecca, MOBBINIAS €r0 MPAKTHYECKYI0 HANpPaBICHHOCTb, CIIOCOOCTBYIOT HMHTEHCH(HUKALINU
CaMOCTOSITENIbHON Pa0OThI yyallluXcs U MOBBIIIEHHUIO [T03HABATEIbHON aKTUBHOCTH.

B pamkax VKT BeigensroTcs 2 Buja TEXHOJIOTHIL:

- UHTEPHET-TEXHOJOTUH — MPEAOCTABISAIOT IUPOKHUE BO3MOXKHOCTH Ul MOUCKAa MH(pOpPMAIINH,
pa3pabOTKK HAYYHBIX U TBOPUYECKHX MPOEKTOB, BEICHHS HAYYHBIX NCCIICIOBAHUI;

- TEXHOJOIMs WHIUBUAyaTU3alul oOOy4eHHs — TIOMOTraeT pealn30BbIBaTh JMYHOCTHO-
OPUEHTHPOBAHHBIN TMMOJIXOJ, YYHUTHIBas WHAWBUAYAIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
yuanmxcs;

- TEXHOJOTHA OOydYeHUs B COTPYJHHUYECTBE — peau3yeT HACI B3aUMHOTO OOydYeHWUs,
OCYILECTBIISIA KaK WMHIMBHIYaJbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a peEIlIEHHUE
y4eOHBIX U TBOPUYECKUX 3ajad, OCOOCHHO B c(hepe BBHICTABOYHOU JESATEIHLHOCTH U TPOBEICHUS
MacTep-KJIacCOB;

- TEXHOJIOTHSI PAa3BHTUS KPUTHYECKOTO MBIIUICHUSI — CHOCOOCTBYET (HOPMHUPOBAHHIO
Pa3sHOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHMYECKHM OTHOCUTBHCS K WH(pOpMAlHUH, YMEHUIO
oTOMpaTh HH(OPMALIKIO ISl pEIICHUS TOCTABIEHHOM 3a/1a4H.

Hcnoab3yembie pecypcbl MHGOPMALINOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «Internety;
HH(OpPMALMOHHBIE TEXHOJOTHH, IPOrPaMMHbIE CpeAcTBa U MHPOPMALMOHHO-CIIPABOYHbIE
CHCTEMBbI




Ha3Banue pecypca Cceblika/goctyn

DnexktponHass OuOnuoreka onnaiiH «EmguHoe okuo K | http://window.edu.ru
00pa3oBaTeIbLHBIM PECYPCAM)

«O06pazoBarenbHbIN pecypc Poccun» http://school-collection.edu.ru

denepanbHblii 00pa30BaTEIbHBINA MOPTAN: yupexaeHus, | http://www.edu.ru
nporpammsl, craniaptel, BY3b1, Tectsl EI'D, THA

®denepanbHbIi HEHTP HHPOPMAITHOHHO- http://fcior.edu.ru
obpasoBaTenbHbIX pecypcoB (PLIMOP)

Pycckas BuptyanbHast OnbaroTexa http://rvb.ru

KabuHeT pyccKoro si3plka U JINTEPaTyPhbl http://ruslit.ioso.ru

HarrioHansHbIi KOPIYC PyCCKOTO SI3bIKa http://ruscorpora.ru

ExxenenenpHuK Hayku u oOpasoBanusi FOra Poccuu | http://old.rsue.ru/Academy/Archive
«AKameMus» s/Index.htm

Hayu4nast snextponnas 6ubsmnoreka «e-Libraryy» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0MOIMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPABOYHAs CUCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MuabpopMuo»

Wudopmannonno-npaBoBass cucrema «Koncynprant- | CeTeBas Bepcus, JOCTYITHA CO BCEX

TLTIOCY KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uarl'y
DneKTpoHHO-0nOIHoTeuHast cucteMa «tOpaity» https://www.biblio-online.ru

DopMBbI TEKYHIEr0 KOHTPOJIA

TectupoBanue; MpoBepKa KOHTPOJIBHBIX padoT, TOKIAA0B, pedepaToB; Onmpoc CTyICHTOB Ha Y4eOHBIX
3aHATHSIX.

(I)opMa MPOMEKYTOYHOT0 KOHTPOJISA

3auer

Pa3zpadoruuk: /K. ¢-m.H., noueHT Kynb0yxes b. C.
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