[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

EVIO: MMHL@;MM%@BPEWTBO HAYKH U BBICIHIET'O OBPA30OBAHHUS POCCUMCKOM ®EJEPALIUA
O/DKHOCTb: FEKTOD

Nara noanncan/h POSHEHCKMI TOCYJAPCTBEHHBII HE®TSIHOM TEXHUYECKUI YHUBEPCUTET

YHUKanbHbI MPOrpaMMHbIA KIKOY:
236bec35296f119d6afdc22836b21db5 2dbc079 TS A AR MHea ML Musimonmukosa

«YTBEPXIAIO»
IlepBbIii IPOPEKTOP-
LT attpgOcxon

.
R o~

O3y 07 2022r.

PABOYAA ITPOITPAMMA

AUCUHMILTTUHBI
«KOHTpOIb U peryanpoBaHue Npoliecca U3BJICYCHUS HePTH U raza

HanpasJ/ieHue moaAroroBKu
21.03.01 Hedrerazoroe nemno

HanpasJseHHocTs (mpoduiib)
«QKcmTyaTays 1 00CIy)KHBaHUE 0OBEKTOB TOOBIYH HEPTH
KBanupukauus

OakanaBp

T'ox Hagama moarorosku - 2022

['pozusbiii - 2022



1. Henu u 3a7a4u AU CHUIIMHBI
Heablo mnpenogaBanus aucuuiUinHbl  «KOHTpOIb U peryinupoBaHHE —Mpoliecca
U3BJICUCHUS] HEPTH M Ta3a» COCTOMT B O3HAKOMJICHMH CTYJIEHTOB METOJAMH MOJy4YCHHUs
UCXOAHOU MH(pOpMannuu, 000CHOBAHUS M peau3allii TEXHOJIOTHYECKUX MPUEMOB YIpPaBJICHUS
MPOIECCOM U3BIICUCHUST HEPTH, oOecredynBaroniero HamOojee OJaronpusiTHOE COYETaHUE
TEXHUKO-KOHOMHUYECKUX IOKa3zaTeseil, a TakKe BBIIOJHEHUEM TpeOOBaHUI OXpaHbl Henp U
OKPYKaroILEeH Cpeabl.
3agauamMu U3y4yeHUs TUCIMILIMHBI SBISIIOTCS MPEUIOKEHHE CTYAEHTaM TaKoro oobema
3HaHUH, KOTOPBIN MPH YCTPOUCTBE HA PabOTy MO CHEIHUATBHOCTH MO3BOJIHT:
— IlpuMeHUTH METOABI CTATUCTHMYECKOTO W PErpecCUBHOTO aHalu3a JJs OICHKU BIIUSHUS
HEOJHOPOAHOCTHU U IPYTUX IeoIoro-pu3ndeckux (pakTopoB Ha Mpolece pa3paboTKH 3aJeKu
— O0OOCHOBBIBATh HWH)XCHEpPHBIE pEIICHHs, HaIpPaBJICHHbIE Ha TIOBBIIIEHHE TEXHUKO-
SKOHOMUYECKOH A(PPEKTUBHOCTH TPHUMEHSIEMON CHUCTEMBI pa3pabOTKH  He(TIHOTO
MECTOPOKIACHHUS

2. MecTo AU CHMIINHBI B CTPYKTYpe 00111e00pa30BaTe/IbHOI POrpaMMBbl
JuctuniuuHa OTHOCHTCS K TpodHIBHOW dYacTH TpodeccCHoHambHOTO IukKia. s
U3Y4EHHs Kypca HYXHO BJAQJEThb 3HAHUAMHU: IIOJIYYEHHBIMM B Kypcax «®Duzukay,
«Matemaruka», «OCHOBBI He(TErazonpoMmbICiIoBOro nenay», «lloa3zemMHas TruapoMexaHuKay,
«Pu3uka HeTAHOrO M Ta3oBOro Iacta», «JloOeua HegTH», «PazpaboTka M SKCILTyaTalus
HE(TSHBIX U Fa30BBIX MECTOPOXKICHUI», « DKCIUTyaTalusl HEPTAHBIX CKBAXKUH» U T.1.

3. IlepedeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKeHHUSI KOMIIeTeH it

Tadauuna 1
Kox mo ®I'OC HNHIuKaTOphI 10CTHKEHUS Ilnanupyemble  pe3yJbTaThl
o0yuyeHUs1 1O JUCUMILINHE
(3YB)
IIpodeccnonanbHbIE
IIK-4 Cnocob6nocts | ITK-4.3-umeer HABBIKH | 3HATH:
OCYILIECTBIIATh OTIEPATHBHOTO  COIPOBOXKICHUS | - PEKUMBI pabOThl HEPTIHBIX U
OTepaTHBHOE TEXHOJIOTUYECKUX TIPOIIECCOB B | Fa30BBIX  IUIACTOB,  CHOCOOBI
CONpPOBOXKICHHE obnactu HedTerazoBoro aena. JKCIUTyaTalluu CKBaXXUH,
TEXHOJIOTHYECKUX OCHOBBI BBIOOpA PallMOHAIBHOTO
IIPOLIECCOB B criocoba 3KCIUTyaTalluu
COOTBETCTBUU c CKBa)KUH, SKCILTyaTaIus
BBIOpaHHON  cepoit CKBAJXMH B  OCJIOKHEHHBIX
po¢eCCHOHATBHOM YCIOBHSIX M OOCIy)XHBaHUE
JEeATeNTbHOCTU CKBa)XHH.
yMeTb:
- OCYUIECTBIIATH OIEPAaTUBHBIN
KOHTPOJIb 33  TEeXHUYECKUM
COCTOSIHUEM TEXHOJIOTHYECKOTO
000py/I0BaHuUsl, HCIOIb3YyEMOTO
NPy CTPOUTENHCTBE, PEMOHTE,
PEKOHCTPYKIIMU U
BOCCTAHOBJICHHH HE(QTSHBIX U
ra3oBbIX  CKBaXUH, J00bIUe
HepTH W Taza, cbOope W
IIOATOTOBKE CKBAKUHHOU




NOPOAYKIIMH,  TpPaHCIOPTE |
XpaHEHUU  YTIEBOJOPOIHOTO
CBIPBSL.

BJIA/IeTh:

- BIIAJICTh OCHOBHBIMH
METOIaMH, cnocobamu u
CpelncTBaMuU MOJTy4CHUS,
XpaHEeHUs, nepepaboTKH
uHpopmanuu,  paborath  C

KOMITBIOTEPOM KaK CpEICTBOM
yIpaBiieHUs] HH()OpMaIie.

IIK-8 CrocobHocTh

OCYILLIECTBIATH
opraHuzamuio  pabdoT
10 ONCpaTuBHOMY
COITPOBOKICHUIO
TEXHOJIOTUYECCKUX
MIPOIIECCOB B
COOTBETCTBHUH c
BBIOpaHHOU  cepoit
npodeccnoHaIbHOM
JeSTeTbHOCTH

IIK-8.1-3naet METOJIBI
OpraHHU3aLUH pabot
TEXHOJIOTUYECKUX MIPOLIECCOB
He(Tera3oBoro KOMILIEKCA.
IIK-8.3-umeer HABBIKH
OpraHHU3aIH OTIEPATHBHOTO
COTIPOBOXKACHUS
TEXHOJIOTUYECKHUX TIPOIIECCOB B
COOTBETCTBMM C  BBIOpaHHOM
cdepoit npohecCHoHATBLHOM
NeSITeIbHOCTH.

3HATh:

- OTEYECTBEHHYIO U
3apyOeKHYIO Hay4HO-
TEXHUYECKYI0 HMH(OpMAaIMio 1o
HAINpaBJICHUIO HCCIEIOBAHUN B
obOmactu  OypeHHMS  CKBaXXHH,
OOBIYH HetH u rasa,
IPOMBICJIIOBOTO  KOHTPOJIA |
peryiIupoBaHUs M3BJICYCHUS
YIJIEBOAOPOAOB HAa Cylle U Ha
Mope, TpyOOIIPOBOTHOTO
TpaHcnmopta HepTH U rasa,
NOA3EMHOTO XpaHEHHWsS Ta3a,
XpaHeHHs U cObita HedTH,
He(TENPOIYKTOB U CIKMKEHHBIX
ra3oB.

yMeThb:
- OCYUIECTBJIATH COOp JaHHBIX
JUI  BBIIOJMHEHHS paboT 1Mo
MPOEKTUPOBAHUIO OypeHust
CKBa)XHH, 00BN HEPTH U Ta3a,
IPOMBICIIOBOMY ~ KOHTPOJIIO H
PETYJIUPOBAHUIO  W3BIICUCHUS
yIJIEBOAOPOAOB Ha Cylle U Ha
Mope, TpyOOIIPOBOTHOMY
TpaHCHOPTY HepTH H rasa,
MOJ3EMHOMY XPaHEHUIO Tas3a,
XpaHeHHI0 H cOblTy HedTH,
HEPTETPOJYKTOB M CKIIKEHHBIX
ra3oB.

BJIaJeTh:

- METOJaMH TEXHOJOTHYECKHUX
pacueToB OCHOBHBIX
nokasareneu pa3paboTku
3aJexH, HKCIUTyaTal[MOHHBIX
CKBaXHH; UCCJIEJOBaHUEM

I1J1aCTOB.




4. O0beM TMCHUILUIMHBI U BUJbI Y4eOHOH padoThI

Tadauna 2
Bcero Cemectp
Bun yueOHoii padoTbl yacos/ 3a4.e]. 8 6

00 300 (010]0; 300
KonrakTHasi paGora 48/1,33 | 16/0,44 | 48/1,33 | 16/0,44
B ToMm uucne:
Jlexun 12/0,33 | 4/0,11 12/0,33 4/0,11
[TpakTudeckue 3aHATHS 24/0,66 | 8/0,22 | 24/0,66 8/0,22
CemuHapbl
Jlaboparopabie paboThI 12/0,33 | 4/0,11 12/0,33 4/0,11
CamocrosiTesibHas padoTa (Bcero) 60/1,66 | 92/2,55 | 60/1,66 | 92/2,55
B ToMm uncne:
KypcoBoii npoexT
Pedepatsr 10/0,27 10/0,27
U (unu) opyaeue 6udvl camocmosmenvHol
pabomul.
Tembl 1711 CaMOCTOSITEILHOTO U3YUCHUS 30/0,83 | 62/1,72 | 30/0,83 | 62/1,72
[ToaroroBka k 1abopaTopHBIM paboTam 10/0,27 | 15/0,41 | 10/0,27 | 15/0,41
[ToaroroBka K MpaKTUIECKUM 3aHATUSIM 10/0,27 | 15/0,41 | 10/0,27 | 15/0,41
Bua oruerHocTn IK3. IK3. IK3. IK3.

BCETO » 108 | 108 | 108 108
O01mas Tpy10eMKOCTh yacax
JUCIUIIIIMHBI BCEI'O B 3au. 3 3 3 3
eIHHHIIAX




5. Conepsxkanue 1¥CUUNTITHHBI
5.1. Pa3nenpl AMCHUIIJINHBI 1 BUALI 3aHATHH

Taoauna 3

HaumeHoBaHue pa3zjaesia
AUCHMILINHBI MO
ceMecTpam

0P0

390

Jleki.
3aH.
9achl

IIpakr.
3aH.
4yachel

JIao.
3aH.
Yackl

Bcero
4acoB

Jlekm.
3aH.
Yackl

IIpaxr.
3aH.
4yachel

JIao.
3aH.
4achbl

Bcero
JaCcoB

Beenenne. Konrpoanb
npouecca pa3padoTku
He(TAHOIO
MECTOPOKACHUS

Henb 1 3a12a4M KOHTPOJIA.
KonTposb 100614u
KOMIIOHEHTOB NPOAYKIHH
CKBAHH M pacxoja
3aKa4yMBaeMbIX B ILIACT
areHToB.

HN3MepeHue naBjieHus U
TeMIlepaTypsl B
ckBaxuHax. Konrpoanb
¢usnyecknx cBOCTB U
BeIeCTBEHHOI'0 COCTABa
J00bIBaE€MOI MPOAYKIIUM.

I'mapoannaMunyeckue
MeTOJAbl KOHTPOJIsA
napaMeTpoB IIacTa U
CKBAKHH.
TepMomeTrpuyeckue
MeTOAbl KOHTPOJIsA
NnapaMeTpoB IJIacTa.

14

Iean u 3a7a4u aHAIU3A
pa3padoTku
MECTOPOKACHHS.
BeposiTHOCTHO-
CTATHCTHYECKAA MOJE/Ib
HEOJHOPOJAHOIO IJIACTa,
YTOYHEHHE 3aKOHA U
MmoKa3zareJiei.
PeryaupoBanue npouecca
U3BJICYEeHHS HePTH

10




5.2 JIeKMOHHbIE 3aHATHSA

Taoauna 4

III1

HanmenoBanue paznena
JUCLATIINHBI

Copnepxanue pazzaena

2

3

BBenenue

CopepxaHue ¥ TOCTPOCHHUE [UCLUIUIMHBI, IIEJb
npenojaBaHusi M OCHOBHBIE 3amaud. CBs3p CO
CMEXHBIMU JMCUUIUIMHAMH HaykKd O pa3paboTke
He(TSHBIX M Ta30BBIX MecTopokaeHuil. [loBpiieHuE
3 PEKTUBHOCTH NPUMEHIEMBIX CUCTEM pa3pabOTKu U
TEXHOJIOTHI W3BJICUYEHHUSI YIJIEBOJOPOAOB KakK Leib
KOHTPOJISI U PETYJINPOBAHMS

KonTpoJs nponecca
pa3padoTKu HedTAHOTO
MEeCTOPOKACHUS

KOHTpOJIb KaK COBOKYMHOCTHh CBEJIECHHN O COCTOSHHUU
pa3pabaTbiBaeMOro OOBEKTa M OKPYXKAIOMIeH Cpelbl;
HEOOXOAMMOCTh  cOopa, XpaHEHHWS W  BBIJAYH
noiayyaemMoil uHpopmaru B ¢dopme, HEoOXOIUMOM
JUTSL UCTIONB30BAaHUSI B KAYeCTBE HMCXOJHBIX JaHHBIX;
BUJIbI HH()OPMAIIUY.

esb u 3a1a4U KOHTPOJIS

Lenn KOHTPOJIS pazpaboTKu HedTstHOTO
MECTOPOXKACHHUS — TMONy4eHHe uHpoOpMauu O
COCTOSIHUW IIJJACTOBOW CHCTEMBI M BBIPAOOTaHHOCTH
3armacoB HeQTH C MEPHOAMYHOCTHIO M B o00beMe
HEOOXOIUMBIMHA IS UAeHTU(DUKATIN
MaTeMaTHYeCKUX Mojeneii oObekTa U mporiecca
u3BJCUCHUs]  HeTH;  3a4auydl  KOHTPOJS  Kak
HEOOXOIUMOCTh TIONyYeHHUs] JAHHBIX O KOJUYECTBE
NOOBIBaEMON TPOMYKIIMM W 3aKa4WBaeMbIX arcHTOB,
TEMIIEpPAType U NaBJICHUHM B CKBAKWHAX, MMapamMeTpax
NPOAYKTHUBHOTO IIJaCTa W CBOWCTBAaX IUIACTOBBIX
KUIKOCTEH, pacnpeseeHun B TiacTe
(GUIBTPAIMOHHBIX TIOTOKOB, TEXHUYECKOM COCTOSHUHU
CKBQKUH U TEXHOJIOTHYECKOTO 000PYIOBAHUS.

KonTposb 100614u
KOMIIOHEHTOB MPOXYKIHHU
CKBaKMH M pacxojaa
3aKaYHBaEeMbIX B ILIACT
areHToB

Kpatkas XxapakrepucThka NpPUMEHSIEMBIX CHUCTEM
cbopa M ydera NMPOAYKIMU CKBAXHH, Ha3HAYCHHE U
KOHCTPYKTUBHBIE OCOOCHHOCTH TPYIIOBBIX 3aMEPHBIX
YCTaHOBOK; TNPUHLMUIIBI JAEUCTBUS W KOHCTPYKLMH
npuOoOpoB ISl M3MEpPEHUs pacxoja Trasza, mapa u
KHUJIKOCTH; CKBOXHHHBIE PACX0JIOMEPHI — IEOUTOMEPHI.

HN3MmepeHue naBjieHus U
TeMIIepaTypbl B CKBa)KHHAX

[lpuntun =~ gedicTBUS ~ TIyOMHHBIX ~ MAaHOMETPOB
TeTUKCHOIO  THMA;  pacmupoBKa  MOKAa3aHUM;
MaHOMETpPbl ~ HOPMAJIBHOIO  psfa;  HPYKHUHHO-
MOPIIHEBBIE TIYOMHHbIE MAHOMETPBI, MPHOOPHI IS
paboTbl B BBICOKOTEMIEPATYPHBIX  CKBa)XKMHAaX;
muddepeHraIbHble MaHOMETPHI; CKBA)KUHHBIE
TEPMOMETPBl MAaHOMETPHUYECKOTO THIMA; TEeIUKCHBIE
KHUJIKOCTHbIE MaHOMETPBI; O0OpYAOBaHHE  YCThs
CKBOXHMH JUIS CIOycKa TJIYOWMHHBIX IPHOOPOB;
oTpeieNieHue TIyOHHBI CIIyCKa MPUOOPOB B CKBAXKHHY;
KOMIUIEKCHBIE TIyOMHHBIE NpUOOpBI; Ha3HAYEHUE U
00J1aCTH IPUMEHEHHUSL.

KonTpoas ¢pusnuecknx
CBOMCTB U BellIeCTBEHHOI'0

N3meHenne CBOWCTB IDIACTOBBIX JKUIOKOCTEH B
nporecce  pa3pabOTKHU;  OCHOBHBIE  KOMIIOHEHTBI




COCTaBAa J00LIBaeMOi
NPOAYKIIUA

MPOJYKIIUA CKBAXHH; OTOOP MPOO KUIKOCTH U Ta30B
Ha ycTbe M 3a00e  CKBaXWH;  TIIyOMHHBIE
poO0OTOOPHUKY; METO/IbI oTpeieTIeHUs
KOMIIOHEHTHOTO ~ COCTaBa  He(TH;  OIpeneeHue
IUIOTHOCTH W BS3KOCTH He(TH, BOIBI U Ta3a,
OTIpeNIeICHUEe  BJIAroCOJEpXKaHMsA;, Ha3HAYCHHE U
NPUHIMIBL  ACUCTBUS  XpoMaTtorpadoB ¥ JAPYrHX
ra30aHaJIn3aToOPOB; OIpPEIEIICHNE COACPKaHU Coeil B
HeTH.

I'uaponnHaMuyeckue MeTOIbI
KOHTPOJIsI MapaMeTPoB IIacTa
H CKBAaKHH

KoaddunmeHntsr GUIBTPAIMOHHOTO COMPOTUBICHHS B
dopMyax TPUTOKA XKHUIKOCTH K CKBaKWHE; SIBIICHHUC
uHTEp(QEepPEHIINHN CKBAXKUH; METOJ] IMOCJIEe0BATeIHLHOM
CMEHBI YCTaHOBHBIIUXCS PEKUMOB PabOThI CKBAXKHH,
UCCJICIOBAHNE CKBOXXUH B TMEPHOJ] MX OOBOJIHCHUS,
UCCIICIOBAaHHE MHOTOIUTACTOBBIX 00BEKTOB; IKCIIPECC —
METOJIbI WCCJICIOBAHS CKBAKHH.

TepmoMeTpuYecKHUe METOAbI
KOHTPOJIA MapaMeTPoB IJIacTa

OCHOBHBIE TEOTEpPMHYECKHE ToKazatenu; AP exT
Jxoyna-TomMcoHa B YCIIOBHSIX IUIACTA; TEXHOJOTHS
MPOBEICHUS HUCCICIOBAHUN u omnpeaeneHue
napameTpoB IJIaCTa; UCCIIEIOBAHNE CKBAXXUH B MEPUOJ]
OOBOAHEHHSI C IICNIbIO BBHISBIICHUS OOBOTHSIOIINXCS
MHTEPBAJIOB.

ean u 3aga4yu aHau3a
pa3padoTKH MeCTOPOKIEHUS

VYcraHoBneHne Tokasarened auHaAMUKA  (oHAA U
paCHOHO)KeHI/IH Ha I1omIaan I[O6I>IB3IOH_[I/IX nu
HarHeTaTeNbHBIX CKBa)KHH, BBISBJICHHUE
3aKOHOMEPHOCTEH pachpoCTpaHEeHUs] KOJJIEKTOPOB Ha
Iomaau 00beKTa; 3y4eHue (QUIbLTPAIMOHHOTO TTOJIS
IJ1aCTa; YCTAHOBJICHHE KOPPESALUUOHHBIX  CBA3EH
MEXAY TeOoJoro-pU3HIeCKUMHU rnapaMeTpamMu |
MOKa3aTeJsIMU Tpoliecca pa3padoTKH.

10

BeposiTHOCTHO-
cTaTUCTHYeCKasi MoOAe/b
HEOJHOPOJHOI0 IJIACTA,
YTOYHEHHEe 3aKOHA U
nokasareJiei

3aKOHOMEPHOCTH PACIpPOCTPaHEHHsI KOJUIEKTOPOB Ha
IoIaa OO0BEKTa; M3ydeHHEe OCOOEHHOCTEH moeit
JaBJICHUS u TEMIEPATYPHI; BBISIBJICHHE
3aKOHOMEPHOCTEH  MPOJBMKECHHS  BOAOHE(DTSIHOTO
paszena u GpoHTa 3aKAYMBAEMOT0 areHTa; BBISIBICHUE
3aKOHOMEPHOCTEH mpormeccoB a00bun  HehTH U
00BOTHEHMSI POAYKITMU CKBOKHH M O0HEKTA B IIETIOM.

11

PerynupoBanue npouecca
u3BJeYeHus: HepTH

Lenu u 3amaum peryIMpoBaHus Mpolecca U3BJICUECHUS
HeTH; METOIBl PEryIUpOBAHUS B paMKaxX HPUHITOH
CHUCTEMBI DPa3pabdOTKH; METOABl PEryJIMpOBaHUS C
YaCTHYHBIM  W3MCHEHHEM CHUCTEMBI  pa3padoTKH;
METO/IBI IIPOrHO3UPOBAHMS 3P PEKTUBHOCTH
peryIMpoBaHMs IpoLecca pa3padoTKH.




5.4. JlabopaTopHBIi NPAKTUKYM

Tabauna 5
Ne
n/m HanmMeHnoBaHue pa3ziena JUCHUIIIUHBI Coneprxanue pasznena
| | Beenenue JemoHncTpanms rny6pEHHHx MaHOMETPOB U
pacimngpoBKa 3anucei Ha OaHKe
, KoHTpo:Is Iponecca paspagoTKy I[eMOHcUTpauH;I rITyOUHHBIX _TEPMOMETPOB C
HeTHOTO MECTOPOKICHHS MECTHOH M JIMCTAHUMOHHON perucTpanueit
MOKa3aHuM
JleMoHCTpanusi TIIyOMHHBIX PacXxoJ0MEpOB,
3 | Heab n 3anaun konrposs neOUTOMEPOB U JPYTUX U3MEPHUTENIel TOTOKa
XKHUJKOCTH B CTBOJE CKBaxuH. Iloctpoenue
npoduieil NpuToKa U MOTJIONICHUS
KoHTpoJib 100614 KOMIIOHEHTOB Hccnenosanue CKBAYKUH METOJIOM
4 | MpoayKUMHU CKBAKUH M Pacxoia YCTAaHOBUBIIUXCSI OTOOPOB HAa  MOZENIU
3aKa4YUBaeMbIX B ILUIACT AaT€HTOB KpYroBOTI'O IJ1acTa
HccnenoBanue CKBa)KMHBI METOA0M
N3mepenue 1aBjieHust M TeMIlepaTyphbl
5 IIPOCIIEKUBAHUS 32 BOCCTAaHOBJIEHHEM
B CKBAJKMHAX
YPOBHSI B CKB&)KMHE HAa THPOreHepaTope
KonTpoJs ¢puznyecknx cBoicTB U JleMoHCTpauus riyOMHHOTO Tmbe3orpada u
6 | BelIeCTBEHHOI0 COCTaBa 100bIBaeMOM arperaTHOro  KOMIUIeKca  IpubopoB ¢
NPOAYKIIUA JUCTAHLIMOHHBIM YIpaBJICHUEM
5.5. [IpakTuyecKkue 3aHATHS
Tabauna 6
Ne
n/m HaumenoBanue pazaena JUCHUILIAHBI Copnepxanue pazzaena
1 Beenenne. Kontpoan npouecca Kontpons npouecca pa3paboTku
pa3padoTKu He(PTAHOTO MECTOPOKIEHHsI | HEPTSIHOIO MECTOPOKACHUS
2 | Heab u 321241 KOHTPOJIA Ilenp 1 3a1a4u KOHTPOJIS
KoHTpoJb 100614 KOMIIOHEHTOB KoHTposb 1006141 KOMIOHEHTOB
3 | mpoAyKUMH CKBAKUH U Pacxojia MIPOAYKIIMM CKBa)XMH U pacxoja
3aKa4YMBaeMbIX B ILUIACT AT€HTOB 3aKaYMBAE€MbIX B IUIACT ar€HTOB
4 HN3mepenne 1aBjieHus1 U TeMneparypbl B | Vi3Mepenue 1aBiaeHus U TeMIIepaTypsl B
CKBa’KMHAX CKBa)XKMHAaX
KonTpoJs ¢puznyecknx cBoicTB 1 KoHTtponb Gpu3nueckux CBOWCTB U
5 | BellleCTBEHHOI0 COCTaBa 100bIBaeMOM BEIIECTBEHHOI'O COCTaBa JOObIBAEMOM
NPOAYKIIHHA MPOIYKIIUH
6 I'maponmnaMuyeckne MeTOABI KOHTPOJs | [ MapoauHaMuuecKue METOIbl KOHTPOJIIA
NapaMeTPoB IJIACTA U CKBAKUH I1apaMeTPOB IJIACTA U CKBAXUH
7 TepmomeTpuueckue MeToAbl KOHTPOJIsI | TepMOMETpUUECKHE METOABI KOHTPOJIS
napaMeTpoB IJIacTa IapaMeTpoB IJ1acTa
] Hean u 3apaum aHau3a pa3padoTku Lenp u 3a1aun aHaM3a pa3pabOTKH
MECTOPOKICHUSA MECTOPOKIECHUS
BeposiTHOCTHO-CcTaTHCTHYECKasi MOAedb | BepodATHOCTHO-CTaTHCTHYECKAs MOJIENb
9 | HeomHOPOAHOIO MJIACTA, YTOUHEHHE HEOJAHOPOJHOIO IJIaCTa, YTOYHEHUE 3aKOHA
3aK0HA M MoKa3areJiei U IIOKAa3aTesIen
10 PeryimpoBanue npouecca u3BJjedyeHusi | PerynupoBanue npouecca M3BICYCHUS

HeTH

HePTH
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10.
. Koo puument oxpara BEITECHEHHEM U €T0 ONpPEICICHHUE.
12.
13.

11

14.

15

6. CamocrosiTesibHAsi padoTa CTYJIEHTOB 10 JUCHHUILUIUHE

BOHpOCbI AJIA CAMOCTOATEIBbHOI0 U3YYCHUSA

Tabauna 7
Ne
i Tewma 1151 CaMOCTOATEIBLHOTO U3YyUCHHS
[ToBbiienne 3¢ (HEeKTUBHOCTH NPUMEHSEMBIX CHCTEM pa3padOTKU |
1 | TexHOJOTMI M3BIEYEHUS YIJEBOAOPOJOB Kak IleJib KOHTPOJsS U
pEryJINPOBAHHUS
2 | CKBa)XMHHBIE PAaCX0JIOMEPHI — 1EOUTOMEPHI.
3 | 'enukcHbIE KUAKOCTHBIE MAHOMETPBI
4 | KoMIiekcHbIC TITyOMHHBIE PUOOPHI
5 Haznauenue u 001acTH IPUMEHEHHUS! KOMIUIEKCHBIX TTTyOMHHBIX
pruOOpPOB
6 | MI3MeHeHne CBOMCTB MJIACTOBBIX KUAKOCTEH B Ipoliecce pa3paboTKu
7 | OCHOBHBIE KOMIIOHEHTBI MPOIYKIINU CKBAYKUH
8 | Dkcnpecc — METOIbI UCCIEOBAHUSI CKBAKUH
9 BrisiBneHre 3aKkOHOMEpPHOCTEH pacIpoCTpaHEeHuUsl KOJUIEKTOPOB Ha
10 00beKTa
10 | Vi3yyeHue GuIbTpallMOHHOTO MOJIS TJIacTa
11 | M3ydyeHne 0cOOCHHOCTEH MOJIeH JaBICHHS U TEMIIEPATYPHI
12 | MeTo/ibl peryarpoBaHus B paMKax MPUHATON CUCTEMbI pa3padOTKu

Ilepeyennb Tem pedepaToB

UTo MOHMMAIOT TIOJ] pEryIUpOBaHUEM poliecca pa3paboTKy (OCHOBHBIC LIENIH U 3a/1a4a).
Ha xaxue rpynmnel MOXKHO pa3esInTh METObI U CPEACTBA PETYINPOBAHUS.

Kakoit BenmmunHO#M XapakTepusyeTcs dHepreTHuecKuil pecypc 3anexu. Pacckaxkute 00
3TOI BEINYHHE.

UTto nmpuHATO HA3bIBATh TEKYIIUM WM JUHAMUYECKUM IUIACTOBBIM JIaBJICHHMEM U 4TO
0003HayaeT 3HaueHUE, MPUBEACHHOE TJIACTOBOE JAaBJICHUE.

Haiite onpeneneHue 3a00HHOMY JaBJICHUIO.

Pacckaxute 0 Xxapakrepe U3MEHEHHs NMPUBEACHHOIO IUIACTOBOIO JIaBJICHUS B IMpeaenax
3aJIeKHU TMOCJe Hauaja e€ SKCIUTyaTaluH.

Kaptbr n300ap (kak COCTaBIJISIOT U JJIS YETO UCIIOIB3YIOTCS).

[lepemansl naBnenus B 1uiacte npu AoObrde HepTu U raza. KomruiekcHbIE MoKa3aTtenu
(GuUIbTPAIIMOHHON XapaKTEPUCTUKHU IJIACTOB

[TonydeHnue JaHHBIX O TUIACTOBOM U 3200MHOM JIaBIICHUSIX.

KoHTposb 3a TeMnepatypoii miacToB U CKBaXXHH MPU pa3pab0TKe 3aIeKEH.

J171s yero cocTaBisIOT KapThl (aKTUYECKOTO OXBaTa.

Kakue ncxoanpie qaHHBIE HEOOXOIUMBI JJIsl IOCTPOCHUS KApPThl 0XBAaTa BHITECHCHUEM W3
OJIHOIIaCTOBOTO JKCILTYyaTallHOHHOTO O0BEKTA.

3a cuer 4ero MOKET MPOUCXOIUTh BHEJIPEHUE BOIbI B 3AJI€Kb.

. Pacckaxute, moueMy oOpazyrorcs paznuunbie popmbl Tekymiero BHK.
16.
17.
18.
19.
20.

Uro npenycMaTpruBaeT KOHTPOJIb 32 Pa3paboTKOM MPOAYKTHBHBIX IIIACTOB.

YTo OTHOCSTCS K KOHEUHBIM 3aJ]Ja4aM KOHTPOJIS 32 3aBOITHEHUEM.

[lepeuncnure OCHOBHBIE METOABI UCCIEAOBAHNUS U KOHTPOJIS 3a MPOLYKTUBHBIM IIJIACTOM.
Yto npenycMaTpuBaeT KOHTPOJIb 110 JaHHBIM OOBOJTHEHUS! CKBAYKUH.

Ha uem ocHOBaHBI THAPOXUMHUYECKHIE METOIbI KOHTPOJIS.



1.

21. Ha kakue JBe TpPYINIBI MOXHO pa3leINTh MPOMBICIOBO-T€O(DU3NIECKHE METOIBI.
Pacckaxxure 00 0THOM M3 HUX.

22. Kak u aJ1st 4ero mpoBOASAT JNEKTPOMETPUUECKUE U IPYTUE BUIBI KCCIIETOBAHUIM.

23. Kak u 1J1 4ero nNpoBOJAT paJuOMETPUUECKHUE UCCIIEIOBaHMUS.

24. OCHOBHBIE TIEJIH PETYIUPOBAHUS Pa3pabOTKH.

25. Yto mOHMMAIOT MO/ MPUHLIUIIOM PETYJIMPOBAaHUS pa3pabOTKH.

26. Kako# HamIyqIuii MPUHITATI PETYIIMPOBAHUS Pa3pabOTKH MHOTOILIACTOBBIX OOBEKTOB C
BHYTPUKOHTYPHBIM 3aBOJIHEHHEM.

27.B ueM 3akiodaeTcs OCHOBHAs II€JIb PETYJUPOBAHUS TNMPHU pa3paboTke HedTerazoBou
3aIEXKHU.

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHUsl AJIs1 CAMOCTOATEIbHOU PadoThl

Okcrutyarandss HEPTSHBIX M Ta30BBIX MECTOPOXKACHUU [DIEKTPOHHBIM pecypc]: ydeOHoe
nocobue/ H.}O. bamkuprnesa [u np.].— DnekTpoH. TekcToBbie naHHble.— Ka3zanb: Kazanckuii
HallMOHAIBHBIN HCCIIEIOBATENbCKUM TeXHONOrndeckuii yausepcurer, 2016.— 108 c.— Pexum
noctyna: http:// www.iprbookshop.ru/79600.html.

[letpakoB /I.I'. PazpaboTka He(TSIHBIX M Ta30BBIX MECTOPOXKACHUH [DIEKTPOHHBIH pecypc]:
yueOnux/ IlerpakoB JI.I'., Mapnmamos JI.B., Makciotun A.B.— DIEKTPOH. TEKCTOBBIC
nanapie.— CII6.: HamumoHanbHBI MUHEpaNIbHO-CHIPHEBON yHUBEpcUTEeT «l opHBI», 2016.—
526 c.— Pexum pocryna: http://www.iprbookshop.ru/71703.html.

Now e

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

7. OneHoYHbBIE CPpeACTBA

7.1. Boripocsl k nepBoii py0e:kHOi aTTecTalMu
[ToBbimenue 3pheKTUBHOCTH MPUMEHSEMbIX CUCTEM pa3pabOTKU U TEXHOJIOTHIl N3BJICUCHHUS
YTJIEBOAOPOAOB KaK IIeJIb KOHTPOJISI U PEryIUPOBAHUS
KoHTponb Kak COBOKYNHOCTh CBEJEHHH O COCTOSHHUU  pa3pabaThlBaeMOro OObEeKTa H
OKpYKaroILE Cpeabl
HeobxomumocTs cOopa, XpaHeHUsS H BbAaUMd MojiydaemMod wuHopMarmu B ¢dopme,
HEOOXOIUMOM IS UCTIOJIb30BAHUS B KAUECTBE MCXOIHBIX JTaHHBIX
Bunbr uadopmarim
Lenb koHTpOIIS pa3pabOTKU HEPTIHOTO MECTOPOKACHUS
3agaun KOHTPOJIS
KpaTtkass xapakTepucTHKa NPUMEHSEMBIX CHCTEM cOOpa W ydyeTa MPOIYKIMU CKBaXHH,
Ha3HaYeHHE U KOHCTPYKTUBHbIE OCOOEHHOCTHU I'PYMIIOBHIX 3aMEPHBIX YCTAHOBOK
[MpuHIMIBL ASWCTBHST U KOHCTPYKIHMU MPHOOPOB AJIsi M3MEPEHUs pacxoja Trasza, mapa u
KUAKOCTH
CKBa)KMHHBIE PACX0IOMEPHI — JEOUTOMEPHI

. [lpyHumn nelcTBUs MIyOMHHBIX MAaHOMETPOB T'eJIMKCHOTO THUIMA; paclIM(poBKa MOKa3aHUIL;

MaHOMETPBI HOPMAJILHOTO Psizia

[Ipy>)KuHHO-TIOpIITHEBBIE ~ TJyOWHHBIE  MAHOMETPHI;  NpUOOpHl  ajsi  paboOTel B
BBICOKOTEMIIEPATYPHBIX CKBAKHHAX

Huddepennmanbapie MAHOMETPBI

CKBa)KMHHBIE TEPMOMETPBHI MAHOMETPHUUECKOTO THUTIA

['eMKCHBIE )KUIKOCTHBIE MAHOMETPBI

O6opynoBaH#e yCThsl CKBAXXHH IS CITyCKa TITYOMHHBIX PHOOPOB
Ornpenenenne riiyOuHBI CITycKa TPUOOPOB B CKBAKHHY
KommnuiekcHbie TiiyOMHHBIE TPUOOPHI

Ha3znauenue n o6acTi npyUMeHEHHs

W3meHeHne CBOMCTB TIACTOBBIX KUIKOCTEH B MpolLiecce pa3paboTKH
OCHOBHBIE KOMIIOHEHTHI TPOAYKIIMU CKBAKUH



21. Ot60p mpoO KUIKOCTH U Ta30B HA YCThE U 3a00€ CKBAKHH

22. 'mybunrHBIE TPOOOOTOOPHUKH

23. MeTozp! OrpeaesieH|sl KOMIOHEHTHOTO COCTaBa HEPTH

24. OnpenenieHne MIOTHOCTH U BI3KOCTH HE(TH, BOJIBI M Ta3a

25. Onpenenenue BIarocoieprkaHusl; Ha3HAUYCHWE W TPUHIUIBI JEHCTBHUS XpoMatorpadoB U
JIPYTUX Ta30aHAIN3aTOPOB

26. Onpenenenue coaep:KaHus colici B HeTH
Oopa3zen aTTecCTAlMOHHOIO OMJIeTa

ATTECTAIIMOHHBIN BUJIET Ne |

1. TloBbimenue 3(hPEeKTUBHOCTH MPUMEHIEMBIX CUCTEM Pa3padOTKHU M TEXHOJIOTUN U3BJICUEHUS
YIIEBOIOPOAOB KaK IIeJIb KOHTPOJIS U PETYINPOBAHUS

2. KOHTpoJIb Kak COBOKYITHOCTh CBEJCHHUH O COCTOSIHUM  pa3pabaThIBAaeMOTO OOBEKTa W
OKpYKaroILEH Cpeabl

3. HeoOxomammocTh cOOpa, XpaHEHHS W BbIJAYW IMoOJydaeModl wuHpopmamuu B Qopme,
HEOOXOUMOM IS UCTIOJIL30BAHUS B KAUECTBE MCXOIHBIX JaHHBIX

7.2. Borpocsl KO BTOPOii py0e:xHOI aTTecTaluu

1. KoadpuumeHTs! ¢GUIBTPalMOHHOTO CONPOTUBJICHUS B (opMynax MPHUTOKA >KUIKOCTH K
CKBa)KUHE
SIBnenue uHTEpHEPEHIIUN CKBAKUH
Meton nocienoBaTeIbHON CMEHBI YCTAHOBUBIIHMXCS PEKUMOB pabOThI CKBAKHH
HccnenoBanue CKBaKUH B IEPUOJT UX 0OBOIHEHUS
HccnenoBaHre MHOTOILIACTOBBIX OOBEKTOB
DKcnpecc — METOJIbl UCCIIEI0OBAaHUS CKBAXKUH
OcHOBHbIE T€0TEepMUYECKUE TIOKA3aTENIN
Dddext xoymns-TomcoHa B yCIOBUSAX IUIacTa
TexHonorus npoBeneHus UCCIECIOBAHUN U ONpeieNICHUE TapaMeTPOB T1acTa
10.MccnenoBanne CKBaXWH B TEpUOJ OOBOJHEHMS C IIENBIO BBISIBICHHS OOBOIHSIOIIUXCS
UHTEPBAJIOB
11.YcraHoBieHue nokasareneil TMHaMHUKH (POHNIA M PACIIONOXKEHHS Ha IJIOMIaIU TOOBIBAIOLIIX
Y HarHeTaTeJIbHbIX CKBaKUH
12.BrIsiBIeHHE 3aKOHOMEPHOCTEH paclpoCTpaHEHHsI KOJIEKTOPOB Ha IUIONIa U 00bEKTa
13.N3yuenune GpuabTparimoOHHOTO MOJIs TIacTa
14.YcraHoBieHHE KOPPESIMOHHBIX CBSI3€H MEXAY Treo]oro-Qpu3M4ecKuMu MapaMeTpamMu U
MoKa3aTessiMH Ipoliecca pa3padoTKu
15.3aKk0HOMEPHOCTH pacIpOCTPAHEHUS KOJUIEKTOPOB HA TUIOMIAAN 00BEKTa
16.M3yuenne ocoOOEHHOCTEH TOJIeH JaBICHUS U TEMIIEpaTyphl
17.BbIsiBIeHHE 3aKOHOMEPHOCTEW MPOIBIKEHUS BOJOHE(TSHOrOo pa3nena u  (PpoHTa
3aKauMBaE€MOT0 areHTa
18.BrIsiBIeHHE 3aKOHOMEPHOCTEH MpoueccoB I00bMM HeTH M OOBOJHEHHS NPOIYKIIHU
CKBQ)KUH U 00BEKTA B IIEJIOM
19.1lenu 1 3a1a4u peryaIupoBaHus Mpolecca N3BJICUCHU HePTH
20.Metoap! peryIupoBaHus B paMKax IPUHITON CHCTEMBbI pa3paboTKH
21.MeTobI peryIMpOBaHUs C YACTUYHBIM U3MEHEHUEM CUCTEMBI pa3paboTKu
22 .Metoap! iporaHo3upoBanus 3(HPEKTUBHOCTH PETYIMPOBAHKS TIpOIecca pa3padoTKu
Oo0pa3sen aTTecTallMOHHOTO OWJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
1. KoapdpuumenTs! (GMIBTPalMOHHOTO CONPOTUBJICHUS B (opMynax MPHUTOKA >KUIKOCTH K
CKBa)KHUHE
2. SIBnenue MHTEpHEPEHIINH CKBAXKIH
3. Merox nocneoBaTeIbHOM CMEHBI YCTAHOBUBIITUXCSI PEKUMOB PA0OTHI CKBOKUH

A A Al



N v e

11

12.
13.
14.

15

21

26.
27.

28.
29.
30.

31

37.

7.3. Bonpocsl Kk 3K3aMeHy

[oBblmenue »pPeKTUBHOCTH MPUMEHIEMBIX CUCTEM Pa3padOTKU U TEXHOJOTHHA M3BJICUCHHUS
YIJI€BOIOPOAOB KaK I1eJIb KOHTPOJIS U PETyJINPOBAHUS

KoHTpons Kak COBOKYMHOCTh CBEICHHH O COCTOSHUHM  pa3padaThiBaeMOro oOBEeKTa W
OKpYKaroIlleil Cpeabl

HeoGxomumocts cOopa, XpaHeHHs W BBIJAUYM MoJy4aeMoil wuHdopMamuu B Qopme,
HEOOXOIUMOM IS CTIOJIb30BAHUS B KAUECTBE UCXOIHBIX JaHHBIX

Buner uadopmarnmm

[{ens KOHTpOJIA pa3pabOTKH HEPTIHOTO MECTOPOKICHUS

3aa4u KOHTPOJIS

KpaTtkass xapakrepucTuKa MPUMEHSIEMBIX CHUCTEM cOopa U ydeTa MPOIYKIIMH CKBaKHH,
Ha3HA4YEHHE U KOHCTPYKTUBHBIE OCOOCHHOCTH I'PYMIIOBBIX 3aMEPHBIX YCTAHOBOK

[TpuHuMnBl AEWCTBUA W KOHCTPYKUMH MpUOOpPOB Al M3MEpPEHHUs pacxoja rasza, mnapa u
KHUJIKOCTH

CkBaXMHHBIE PACXOIOMEPHI — 1€OUTOMEPHI

. [lpuHIMN 1efCTBUS TTyOWHHBIX MaHOMETPOB T'€ITUKCHOTO THIA; paclIM(poBKa MOKAa3aHUH;

MaHOMETPBI HOPMaJIBHOTO psiAa

. [lpy’)kuHHO-NIOpIIHEBBIE ~ TAYOMHHbIE  MaHOMETpPBI;  NpPUOOpBl It paboTel B

BBICOKOTEMIIEPATYPHBIX CKBaXKHHAX
JuddepeHnmanbHbIe MAHOMETPbI

CKBaXMHHBIC TEPMOMETPBHI MAHOMETPHYECKOTO THUIIA
I'enuKCcHBIE )KUAKOCTHBIE MAHOMETPHI

. OGopynoBaHue yCThsl CKBOKUH JIJISl CITYCKa TITYOMHHBIX TTPHOOPOB
16.
17.
18.
19.
20.

Omnpenenenue rayOHHBI CITyCKa IPUOOPOB B CKBAKUHY
KomruiekcHbie riryOuHHBIE TPUOOPHI

Haznauenue u 001acTu npuMeHEHUS

W3meHeHne CBOMCTB IJIACTOBBIX KHUAKOCTEH B IIpoliecce pa3paboTKu
OcCHOBHBIE KOMIIOHEHTHI TPOAYKIIUU CKBAKUH

. OT60p MPOO KUIKOCTH U Ta30B HA YCThE U 3a00€ CKBAKHH
22.
23.
24,
25.

I'my6GunaHBIE TPOOOOTOOPHUKHI

MeTtonb! OnpesieneH st KOMIIOHEHTHOTO cOocTaBa HedTh

OmnpeneneHue IIOTHOCTU U BSI3KOCTU HE(TH, BOJBI U ra3a

OmperneneHne BIIAroco/epXKaHusl; Ha3HAYCHNWE W TIPUHIUIBI JICUCTBHA XpoMmarorpadoB H
JPYTUX ra3o0aHaln3aTopoB

Ornpenenenne coaepkanust cojiel B HeTr

Koaddummentsl GUIBTPaIMOHHOTO CONPOTHUBICHHUS B (OpPMYyNax MPUTOKA MKHUIKOCTH K
CKBa)KMHE

SIBnenue naTepHEPEHIIUN CKBAKUH

Merton mocnenoBaTeIbHOM CMEHBI YCTAaHOBUBIIMXCS PEKMMOB paOOThI CKBaKUH
HccnenoBanue CKBaKUH B IEPUOJT UX OOBOIHEHUS

. UccnenoBaHre MHOTOILIACTOBBIX O0BEKTOB
32.
33.
34.
35.
36.

DKcIpece — METO/IbI UCCIICIOBAHUS CKBOKUH

OCHOBHBIC T€OTEPMHUYUCCKUE MTOKA3ATEIIN

Dddext xoymns-TomcoHna B yCIoBUSX IUIacTa

TexHoIoTHsI TPOBEICHUS KCCIICAOBAHNIN U ONIPEICTICHHE MapaMeTPOB IyIacta

HccnenoBanue CKBaXXHMH B TEPHOJ] OOBOJHEHHS C IEJIbIO BBISBICHUS OOBOIHSIONIUXCS
UHTEPBATIOB

YcTaHOBIIEHUE TIOKa3aTenel TMHAMUKK (OHA U PACIOJIOXKCHUS HA TUIOMAAN JOOBIBAIOIINX
Y HATHETATENIbHBIX CKBAKUH



38. BolsiBiieHHE 3aKOHOMEPHOCTEH PAaCHpOCTPAHEHUS KOJUIEKTOPOB Ha IUIOIMIAAN 00BEKTa

39. Uzydyenune GuabTPAIMOHHOTO MMOJIS TUTacTa

40. YcTaHOBJICHHE KOPPEIALMOHHBIX CBSA3EH MEXIy Teosoro-Gu3MYecKMMH TapaMeTpamMu H
NOKa3aTessIMU IIpolecca pa3paboTKu

41. 3aKOHOMEPHOCTH PACIPOCTPAHEHHS KOJUIEKTOPOB HA IUIOLIAd 00bEKTa

42. N3yuenre ocOOCHHOCTEH TOJICH aBIICHUS i TEMIIEPATypPhl

43. BoisiBIeHHE 3aKOHOMEPHOCTEH TPOJBMXKEHUS BOAOHEPTSIHOrO pasgena u  (poHTa
3aKayMBaeMOro areHra

44. BrisiBIeHHE 3aKOHOMEPHOCTEH NpoleccoB M00bMM HepTH U OOBOJHEHHS MPOAYKIHH
CKBaXXMH U 00BEKTa B IIEJIOM

45. llenu n 3aga4u peryJIMpoBaHUs MIPoliecca U3BJICUECHUS ra3a

46. MeToapl peryIMpoOBaHMs B paMKax MPUHITOW CHCTEMBI pa3paboTKu

47. MeTopl peryIMpOBaHUs C YACTUYHBIM U3MEHEHHEM CUCTEMBI pa3padoTKu

48. MeTtoasl MpOorHO3UpOBaHUs YHPEKTUBHOCTH PETyIUPOBAHUS TIpoliecca pa3padoTKu

Oo0pa3en 3k3aMeHALIMOHHOT0 OnJIeTa

MI/IHI/ICTEPCTQO HAYKHU U BBICIHEFuO OBPABOBAUHI/I}I POCCI/II\/'ICIfOI‘/JI OEJIEPALININ
I'POSHEHCKHWU I'OCYJAPCTBEHHbLIM HEOTAHOU TEXHUUYECKN YHUBEPCUTET
nMeHn akagemuka M.J[. MummoHIkoBa

Jucrunianaa «KoHTpOob U perynupoBaHue Ipolecca U3BICUCHUS HEPTH U ra3ay
Wncturyr__HedTH M Ta3a  mpoduiis «IKCIITyaTalus U 00CTyKUBaHUE 00BEKTOB J00bIYN
He(TH» ceMecTp

buer 1

1. UccnenoBanue CKBaXKMH B TIEPHOJ] UX OOBOHEHUS
2. llenu u 3a1auu perynupoBaHusl poliecca N3BJICUEHMS rasa
1. Ot60p poO KUAKOCTH M Ta30B HA YCThE M 3a00€¢ CKBAKUH

Yr1Bepxaaro:

« _» 20 1. 3as. kagheopoii

7.4. Tekymuii KOHTPOJIb
O0pa3sen NPaAaKTHYECKOr0 3a1aHUS

3ananue Ne 1. BononetsHOi1 KOHTaKT
Cxematuzanusa BHK.
MeTtonbl koHTpoas npoasuxenus BHK.
OmnpeneneHue CKOPOCTH MPOJBUKEHUS BOJOHE(PTIHOIO KOHTAKTa.
VcxonHble JaHHbIE U1 pacyeTa MpeICTaBIeHbl B Ta0IHIIE.

Ne

/1 P p1 b2 * n
1 0,85 20 17 20 50
2 0,86 22 16 20 38

KoHTtponbHast ckBakuHa, paboTarolas Ipyu akTHBHOM BOJIOHAIIOPHOM pEXUME,
dboHTaHUPYET HEPTHIO TPU OTCYTCTBUU CBOOOIHOTO T'a3a B MOABEMHBIX TPyOax.

OtHocutenbHas miaoTHOCTE Hedtu p=0,85. MaHOomMeTpHueckoe AaBJICHHE Ha YCThe
3aKpBITOH CKBaXkMHBI p=20 Krc/cm’. Yron magenus miacta a=20°.
Tpebyetcs onpeaenuTs CKOPOCTh MPOABUKEHUS BOI0O-HEPTSIHOTO KOHTAKTa K 3TON CKBaKUHE B



BepTUKaIBbHOM Cp ¥ TOPU30HTAIBHOM Cr HAIPaBICHUAX U 110 BOCCTAaHOBJICHUIO Iu1acTa Cp, €CIu
yepe3 n=50 MecsleB JaBIeHNE HA YCThE 3aKPHITOH CKBAKUHBI TOHU3HIIOCH 10 P2=17 Kre/cM?.



Onucanue nokasaresei 1 KpUTepUeB OLIEHUBAHMS KOMIIETEHIINH Ha pa3IMYHBIX 3Tanax uX GOPMUPOBAHHUS, ONIMCAHUE LIKAJIbI OLICHUBAHMS.

Taoauna 6
Mna eMbIe De3 ATEI OCBOE Kpurepun oneHuBanus pe3yJbTaToB 00yUYeHHUsI HanMeHOBaHHE
JAHHUPYEMBI JbTATHI 0CBOCHHUSA
Py KOMI;[ ez CHIIMM MmeHee 41 0a110B 41-60 6any0B 61-80 0a10B 81-100 6ass10B OLIEHOYHOI'0
I (Hey10BJIETBOPUTEJIbHO)|(Y10BJIE€TBOPUTEILHO) (xopomo) (oTJIM4HO) cpeacTaa

IK-4. CriocoOHOCTh OCYIIECTBIISITH ONEPATUBHOE COMTPOBOKICHHE TEXHOIOTHYECKHUX TTPOIIECCOB B COOTBETCTBUH C BEIOPaHHOM chepoit mpodhecCHOHATBHOM

NEITENHHOCTH
3HATL: TEXHOJIOTMYECKHE IIPOLIECCEH] B CdhopmupoBaHHEIE

port (bopmup ’ CdopmupoBanHbie
obOnactu HedTerazoBoro jena Ui dparMeHTapHbIE HO coJieprKaliue

Henonurle 3uanus CHUCTEMATHUUECKHE

OopraHu3anuu pa6OTBI KOJIJICKTUBA 3HaHUsA OTOCIBHEIC npo6eJILI SHAHIS
HUCIOJIHUTEIIECH. 3HAHUS
YMeTh: IIPUHUMATh
HCIIOJIHUTEILCKUE § peleHust  npu YMeHus MoJIHEIE, CopMHupOBaHHbIE
pazbpoce MHEHHH U  KOH(QIIHKTE YacTuuHble YMEHHS Hemnonnasie ymenus JIOTYCKaIOTCS
MHTEPECOB,  ONPEACINUTh  MOPSI0K HeOOoJIbIINE OIIUOKH YMeHHA

BBITIOJTHEHHSI padoT.

Baagers: HaBbIKaMHM  ONEPATHBHOIO
COIIPOBOXKICHUS TEXHOJIOTHYECKHUX
IPOLIECCOB B 00JIACTU HE(PTEra3oBOro
Jena.

YacTu4yHOE BJIaJIEHUE
HaBBLIKAMH

Hecucremarnueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B cucremaruueckom
MIPUMEHECHUN
HaBBIKOB
JIOTYCKaIOTCS

VYcenemrnoe u
CUCTEMATHUECKOE
MPUMEHEHNE HABBIKOB

3anaHus A
KOHTPOJIBHOU
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedeparos,
OMIIeTHI

ITK-8. CriocoOHOCTh OCYIIECTBIISITH OPraHU3AIMI0 PabOT MO ONIEPATHBHOMY COITPOBOXKICHUIO TEXHOJIOTHYECKUX MPOIECCOB B COOTBETCTBUU C BHIOPAHHOMN
cdepoit mpodecCHoHaTbHON AeSTeTbHOCTH

3HaTh: METOABI OpraHu3aluud padoT
TEXHOJOTUYECKHUX IPOLECCOB
He(TEera3o0BOro KOMILIEKCA.

®OparMeHTapHbIC
3HAHUS

Henonurle 3Hanus

CdopmupoBaHHEIE,
HO cojiep Karine
OTJICTIbHBIE TIPOOEITBI
3HAHUS

CdopmupoBanHbie
CHCTEMAaTHYECKHE
3HaHHS

Samanus Ui
KOHTPOJIbHOM
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedeparos,
OMIIeTHI




YMmerb: 1IpUMEHATH
TEXHOJIOTUIECKUM npoieccam
HeTerazoBoro - KOMIUIEKca IS
OpraHu3anii  paboThl  KOJUICKTHBA
UCIIOJTHUTEIIEH; MPUHUMATh
UCTIOJHUTEIILCKUE ~ PEIICHHS  TPH
pa3bpoce MHEHUH U  KOH(IHUKTE
WUHTEPECOB;  ONpPENENATh  MOPSI0K
BBITIOJTHEHUSI PabOT; OpraHU30BBIBATH
¥ TPOBOJUTH MOHHTOPHHI paboT
He(TEra3oBoro 00BEKTa;
KOOPAMHUPOBaTh paboTy mo cOopy
IPOMBICJIOBBIX JIAHHBIX.

3HaHHUA 110

®parmeHTapHble
3HaHUS

Henonursle 3Hanus

CdopmupoBanubie,
HO coJiepKaliue
OTJeNbHBIE TIPOOEITbI
3HAHUSA

CdopmupoBaHHbIS
CHUCTEMaTHUYECKHE
3HAHUA

Baanerb: HaBbIKAMH OpTaHH3AIUA
OTIePaTUBHOTO COTIPOBOKICHUS
TEXHOJIOTUYECKAX  TPOIECCOB B
COOTBETCTBUHU C BBIOpaHHOW cdepoii
poeCCHOHATBLHON IeATEILHOCTH.

®parmeHTapHble
3HaHUS

Henonursle 3Hanus

CdopmupoBanubie,
HO CoJIepKalue
OTJeNIbHBIC TIPOOEITbI
3HaHUS

CdopmupoBaHHbIS
CHUCTEMaTHUYECKHE
3HaHUS




8. OcobennocTn peanu3anv JTMCHUILIMHBI JJI1 HHBAJIU/I0B U JIMI ¢ OrPAaHUYCHHBIMH
BO3MOKHOCTAMMU 3/10POBbA

Jliis ocyiiecTBICHHs MPOLEAYp TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOUHOM
aTTecTallid OOYy4alolMXcs CO3MaHbl (DOHABI OIEHOYHBIX CPEJICTB, aJalTUPOBAHHBIC IS
MHBAJIUIOB U JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbS W MO3BOJIAIOIINE OIICHUTH
JTOCTKEHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOW MporpamMme pe3yabTaToB
o0y4eHHUs: U ypoBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETEHIIUH, 3asIBICHHBIX B 00pa30BaTeIbHON
nporpamme. @Dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallud JJis  CTYJSHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM MHAMBHIYAJIbHBIX TCUXO(QU3NUYECKUX OcoOeHHOCTeN (YCTHO,
MUChMEHHO Ha OyMmare, MUCBMEHHO Ha KOMITbIOTEpe, B (GopMe TeCTHpoBaHUs U T.m.). llpum
TECTUPOBAHUU JJIsl CIAO0OBUISAIIMX CTYACHTOB HCIOIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEICTB C
yKpynHeHHbIM 1mpudrom. Ha »5k3aMeH mnpuriamaercss CONPOBOXKIAIOMIUIM, KOTOPBIA
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyAEHTY. I[Ipm HeoOXOauMOCTH CTYIEHTY-
WHBAJIUIY MPEIOCTABISCTCS TOTIOJHUTEILHOE BpeMsl Ui TIOJTOTOBKM OTBETa Ha dK3aMeHe (WIn
3auere). OOywaromuecs ¢ OTrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M 00ydYaromiuecs
WHBaJIUABI 00ECIEYNBAIOTCS TEYATHBIMU W DJEKTPOHHBIMH 00pa30BaTENbHBIMH pPeCypcaMu
(mporpamMmpbl, y4eOHBIE TIOCOOMS JUIsl CaMOCTOSITENBHOW paboThl W T.A.) B dopmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCTIPUATUS WH(OPMALIUU:

1) JUIS. MHBAJIMOB U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IS cJembIX: 33/IaHus N7 BBIOJIHEHUS HAa CEMHUHApaX M MPAKTHYECKHX 3aHATHSX
oopmisitoTcst penbedHO-ToueyHbIM pUPTOM bpaiinsg niau B BUIE MEKTPOHHOTO JTOKYMEHTa,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM IPOrPaMMHBIM 00eCrieYeHHEM
JUISL CTIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/1aHuUs BBITIOJIHSIOTCS Ha Oymare
penbedHO-TOYCHHBIM mIpuGTOM bpaing uiam Ha KOMOBIOTEPE CO CIEIHUATU3UPOBAHHBIM
IPOrpaMMHBIM 00OECTIEYEHUEM /TS CIIETIBIX JTMO0 HaJUKTOBBIBAIOTCS ACCUCTEHTY; 00 yYarouMCs
JUISE BBITIOJIHGHUS 3aJaHUS TIPU HEOOXOIMMOCTH MPEAOCTABISIETCS KOMIUIEKT MHChMEHHBIX
MPUHAJISKHOCTEH 1 Oymara Jiisl mUchbMa penbepHO-ToueyHbIM IpudToM bpaiins, xkommnbroTep
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUEHUEM JIJIS CIICTIBIX;

- ISl CJIa0OBHASIIIMX: 0OecTeynBaeTCsl MHAUBHIyaIbHOE PAaBHOMEPHOE OCBEILICHUE HE
meHee 300 1rOoKC; OOy4aromuMmcs JUIsi  BBITIOJHEHUS 3aJaHUs TPH  HEOOXOIUMOCTHU
MPEIOCTABIISETCS YBEINYUBAIOLIEE YCTPOHCTBO; BO3MOXKHO TAaK)K€ UCIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPONCTB; 3aJaHUs JJIs BBHITIOJHEHUS 3aaHuii 0(hOPMIISIOTCS YBEINICHHBIM
mpuQTOoMm;

2) JUTSL UTHBAJIUOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI O CJIYXY:

- A8 TIYXHX M cJa00CJbIIIAIIMX: O0ECHeurBaeTcss HalW4he 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIONB30BaHUS, TMPU  HEOOXOAUMOCTH  OOydaromuMmcs
NPEIOCTABIAETCS  3BYKOYCWJIMBAIOIIAsl — amnmapaTypa  WHIUBUAYaIbHOTO  TOJb30BaHUS;
MPEIOCTABIISIOTCS YCIYTH CYpAONIePEBOTINKA;

- UIl CJeNOrJyXHMX JIOIyCKAaeTcs MPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOUIETO YCIyTU
TUdIOCYpIOTIEpEBOIUNKA (IOMUMO TPEOOBAHUM, BBHITIOIHAEMBIX COOTBETCTBEHHO IS CJICTIBIX U

TITyXUX);

3) IUISL JIMLL C TSDKETIBIMU HApYIICHUSIMU PEYH, TIIYXUX, CIa0O0CIBIIIANIMX JIEKIUU U
CEMHHapBbI, IPOBOIUMBIE B YCTHOH (pOopMe, MPOBOJATCS B MUCbMEHHOU (hopMe;
4) JUIS. NHBAJIMJIOB U JIUL] C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/10POBbsI, HMEIOIIMX

HApYLIEeHHUs OTMIOPHO-ABUTATEJLHOI0 anmapara:

- JUI1 JULO C HApyUICHUsAMU OIOPHO-IABUTATEIBHOIO aIlmapara, HapyLICHUSIMHU
JBUTATCIBHBIX (DYHKIUH BEPXHUX KOHCYHOCTCH WM OTCYTCTBHEM BEPXHHUX KOHECYHOCTEH:
IINCBMCHHBIC 3alaHUS BBIIIOJHSKOTCS HaA KOMHBIOTepe co CHCL[I/IaHI/IBI/IPOBaHHI:IM HpOF paMMHBIM
oOecrieYeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTCHTY; BBINOJIHEHHWE 3aJaHWi  (TECTOB,
KOHTPOJILHBIX paboT), MPOBOIUMBIC B MUCbMEHHOH (hopMe, IPOBOJATCS B YyCTHOU popme myTem
ompoca, 6ecesibl C 00 yJIaroIIMCHI.



10.

9. YueOHO-MeTOANYEeCKOe U HH(OpMaIHOHHOE o0ecTieyeHne
AMCHUTIIHHBI

DKcruTyatanus HEQTSIHBIX M Ta30BBIX MECTOPOXKACHHHN [DNEKTpOHHBIA pecypc]: yueOHoe
nocobne/ H.FO. bamkupueBa [u ap.].— DNEKTpOH. TEKCTOBbIC nMaHHbIe.— Ka3zaHb:
Kazanckuil HallmoOHaIbHBIA MCCIEA0BATEIbCKUNA TEXHOJIOTUYECKU yHUBEpcHUTET, 2016.—
108 c.— Pexwum nocryna: http://www.iprbookshop.ru/79600.html.

[TerpakoB JI.I'. Pa3paGoTka He(dTSHBIX M Ta30BBIX MECTOPOXKICHHUHN [DIEKTPOHHBIN
pecypc]: yuebnuk/ IlerpakoB [.I'., MapmamoB J[.B., Makciotun A.B.— DnektpoH.
TekcToBble nmaHHble.— CII06.: HarmumonanbHBIM MHUHEPATbHO-CHIPHEBON  YHHUBEPCUTET
«[opus1ity, 2016.— 526 c.— Pexxum goctyna: http:// www.iprbookshop.ru/71703.html.
Hedtp u ras [Dnexrponnslii pecypc] / - M. : T'opnast kaura, 2013. - 272 ¢. - ISBN 0236-
1493-2013-48 - Pexxum nocryna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

BacunbeB B.A. VHHOBallMOHHBIE TEXHOJOTHHM pPa3pabOTKH HEPTSIHBIX MECTOPOXKICHHIM
[DnexTpoHHBI pecypc]: yueOHoe mocodue/ BacunbeB B.A., 3unoBrseBa JI.M., Kparomkuna
M.B.— DnekTpoH. TekcToBble qanHble.— CraBponois: CeBepo-KaBkasckuii ¢enepanbHbIit
yHuBepcuteT, 2014.— 125 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/63088.html.
Apby3oB B.H. COopHHK 3ama4 MO TEXHOJOTHH JOOBIYM HE(PTH U Ta3a B OCIOKHEHHBIX
yCIIOBHSX [DnekTpoHHbI pecypc]: mpaktukym/ ApOyzoB B.H., KypranmoBa E.B.—
ONEeKTpPOH. TEKCTOBblE JaHHble.— ToMck: TOMCKMH NOJUTEXHUYECKUH YHUBEPCUTET,
2015.— 68 c.— Pexum gocryna: http:// www.iprbookshop.ru/34711.html.

IletpakoB J.I'. Pa3paGoTka HE(PTAHBIX M Ta30BBIX MECTOPOXICHHH [DIEeKTpOHHBIN
pecypc]: yuebnuk/ IlerpakoB JI.I'., Mapmamos JI.B., Makciotua A.B.— DnexTpoH.
TekcToBble naHHble.— CII0.: HammoHaneHBIH MHHEpPANIbHO-CBIPHEBON  YHUBEPCUTET
«opusbIity, 2016.— 526 c.— Pexum nocryna: http:// www.iprbookshop.ru/71703.html.
[IpuMeHeHre TNOBEPXHOCTHO-aKTUBHBIX  BEUIECTB B  Ipolieccax TMOATOTOBKU |
TPaHCTIOPTUPOBKH HePTH [DnexTpoHHbd pecypc|: moHorpadus/ H.IO. Bamkupresa [u
ap.]— OnektpoH. TekcTtoBble JaHHble.— Kazanb: KazaHckulél  HalMOHaIbHBIN
MCCIIEIOBATENIbCKUIM TEXHOJIOTHYecKkui yHuBepcuteT, 2016.— 168 ¢.— Pexxum nmocrymna:
http://www.iprbookshop.ru/62245 .html.

Hedtp u ra3z [Dnexkrponnsiii pecypc] / - M. : I'opnas kaura, 2013. - 272 c¢. - ISBN 0236-
1493-2013-48 - Pexxum nocrymna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

CuzoB B.®. Ynpasienue pa3paboTKoil 3anexeil HeTH ¢ TPyJHOU3BIECKAEMBIMH 3allacaMu
[DnexTponHbIil pecypc]: ydeOHOe mocodme. Kype nexumit/ CuzoB B.®D.— DnekTpoH.
TekcToBbIe aaHHble.— CraBpononb: CeBepo-KaBkasckwii (enepanbHbIi YHUBEPCHUTET,
2014.— 136 c.— Pexxum moctymna: http://www.iprbookshop.ru/63148.html.

CaBenok O.B., Metoasl mnporHo3upoBaHusi (akTOpOB 3aTpyAHEHHs HepTenoO0buu ¢
OCJIO’)KHEHHBIMHM YCIIOBUSIMU M aHajW3 MPUHIUIOB HH(MOPMAIMOHHBIX YIPaBISIOMINX
cuctem [OnektponHslit pecypc] / CaBenok O.B. - M. : T'opnas kuura, 2013. - 54 c. - ISBN
0236-1493-2013-57 - Pexxum moctymna: http://www.studentlibrary.ru/book/0236-1493-2013-
57.html.




10. MaTepuajibHO-TeXHHYECKOE 0O0ecneyeHue TUCHHIIINHBI

10.1. Aynutopus Ha 54 MOCagOYHBIX MECT 00OpPYIOBaHHAS CIIEIIUATN3UPOBAHHOM
y4eOHOI1 MeOenbI0, MPOEKTOP C SKPAHOM JIJIsl IEMOHCTPAIMH MTpe3eHTauii, HoyToyk (1 mr.),
nabopaTopHsblil cteHn ['a3mudrt.

HaGop neMoHCTpaimOHHOTO 000PYIOBaHUS M YI€OHO-HATIISITHBIX TTOCOOHHA.

10.2 ITomemenue mist caMmocTosITebHOM paboThl 4-01. UnTanpubii 3an 6ubauoteku (YK

Nel ®I'BOY BO ITHTY, r. I'posnsiii, yi1. uM. A.I'. ABTOpxaHoBa, 1. 14/53.



CocraBurenu:

K.T.H., 1oueHT kadeapsr « BPOHI M» /P.X. Moinaes/

K.T.H., Jo1eHT Kapeapsr « BPOHI M» 7" JAILL Xanamos/

CoriacoBaHo:

3aB. kadenpoit «BPIHI'M» K.T.H., JOLEeHT % / /A1 Xananos/
Hupexrop JIYMP k.¢-M.H., fonent % /ﬂ -~ /M.A. Maromaea/




