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1. Heau u 3aga4u TUCHHUILTAHBI
Heasto npenonaBanus UCUUIUTAHBI «KOHTPOIB U perympoBaHie Iporiecca n3BIeUeHUS
HepTH ¥ Ta3a» COCTOUT B O3HAKOMIICHHH CTYJCHTOB METOJAMHU TIOJIYUYCHHUS HCXOJIHOU
uHpopManuu, 000CHOBAHUS M PEAIN3alUN TEXHOJOTHUECKUX MPUEMOB YIIPABJICHUS IPOLIECCOM
u3BiedeHus HedTH, obecmeumBaromiero HauOolee OIAronpusATHOE COYETAHWE TEXHHUKO-
SKOHOMHUYECKUX MOKa3aTesei, a TAK)Ke BHIITOJHEHHEM TPeOOBaHUN OXPaHbl HEJIP U OKPY)KAOIICH
Cpeapl.
3agavyamMu M3y4YeHUs TUCHUIUIMHBI SBIISTIOTCS MPEIJIOKEHHE CTYIEHTaM TaKoro o0beMa
3HAaHUH, KOTOPBIU MPH YCTPOUCTBE HA pabOTy MO CHENUATBHOCTH MO3BOJIHT:
— IIlpuMeHHUTh METOABI CTATUCTHYECKOTO M PETPECCHBHOTO aHAIM3a JUISl OLEHKH BIIHSHUS
HEOJTHOPOJHOCTH U JPYTHUX T€0JIOro-QU3HIECKUX (PaKTOPOB HA MPOLIECC pa3pabOTKH 3aICKH
— O0O0OCHOBBIBaTh HWH)XCHEPHBIC pEIICHHs, HANpPaBJICHHbIC HA TIOBBINICHHE TEXHUKO-
OKOHOMHUYECKOW A(PPEKTUBHOCTH MPUMEHSIEMOH CHUCTEMBI pa3pabOTKH  HEPTSIHOTO
MECTOPOXKICHHS

2. MecTO AMCUUILIMHBI B CTPYKTYpe 00111e00pa30BaTe/IbHOM MPOrpaMmbl
JucuumnirHa OTHOCUTCS K TPo(UIIbHOM YacT npodeccHoHaNbHOro HukKIIa. J{is n3yueHus
Kypca HY’KHO BJIaJIeTh 3HAaHUSIMU: TIOJy4YEHHBIMU B Kypcax «Dusukay, «Marematuka», «OCHOBBI
HedTerazonpomMeicioBoro nena», «llomsemHas rugpomexanuka», «®Pusmka HedTsHOrO U
ra3oBoro miacta», «Jlooprda HedTH», «PazpaboTka u SKcIUTyaTanus HEQTSIHBIX M Ta30BBIX
MECTOPOKICHUN», «DKCIUTyaTalust HeQTAHBIX CKBAKUH» U T. 1.

3. IlepeyeHb MIAHMPYEMBIX Pe3y/JbTATOB 00yYeHUsI MO AUCHMILTUHE (MOIYIIO),
COOTHECEHHbIX C HHAMKATOPAMH JOCTUKEHUS KOMIIEeTeHIUH

Taoauna 1
Kox mo ®I'OC NHaukaTopbl JOCTHKEHUAS Iliianupyembie pe3yJabTaThl
o0y4yeHHs] 1O JUCHHIJIMHE
(3YB)
IIpodeccnonanbHbIe
IIK-4 Cnocobnocts | IIK-4.3-umeer HABBIKH | 3HATH:
OCYIIECTBIISTh OIEPATUBHOTO  COIIPOBOXKJICHUS | - PEKUMBI paOOTHI HEPTIHBIX U
OTEpaTUBHOE TEXHOJIOTUYECKUX TIPOIIECCOB B | FA30BBIX  IUIACTOB,  CIIOCOOBI
COIPOBOXKIICHUE obnactu HedTEera3oBoro aena. SKCIUTyaTalliy CKBaKUH, OCHOBBI
TEXHOJIOTUIECKUX BbIOOpa parroHaIbHOTO
TIPOIIECCOB B crioco0a JKCIUTyaTalluu
COOTBETCTBHU C CKBaXKUH, SKCIUTyaTaIus
BBIOpaHHOM  cepoit CKBAXHWH B  OCJIOKHEHHBIX
npohecCHOHATBHOM YCIOBUSIX M OOCITyKHBaHUE
JeATEITEHOCTH CKBKHH.
yMeThb:
- OCYUIECTBJIATH OIEPaTUBHBIN
KOHTPOJIb 32  TEXHUYECKUM
COCTOSTHUEM TEXHOJIOTHYECKOTO
000py/IOBaHUs, HUCIOJIB3YEMOTO
MPH CTPOMTEILCTBE, PEMOHTE,
PEKOHCTPYKITUI u
BOCCTAaHOBJICHUM HE(QTAHBIX U
ra3oBBIX  CKBaXHWH, J00ObIUE
Hepth W Traza, cOope WU
MOITOTOBKE CKBOKUHHOM




NPONYKINH, TpAHCIOPTE W
XpaHEeHUH  YIJIEBOJOPOIHOTO
CBIPBSL.

BJIA/1€Th:

- BIIAJIETh OCHOBHBIMHU
METOJaMH, crocobaMu "
CpenCTBaMuU HOJY4EHUS,
XpaHeHHUs, nepepadoTKu
uHpopmanmu,  paboratb  C

KOMITBIOTEPOM KaK CpeJICTBOM
yTipaBiieHUs] HH()OpMaIHeH.

IIK-8 CroocobHocTh

OCYILECTBIISITh
OpraHuzaii  pador
o OTIepaTUBHOMY
COIIPOBOXKICHHIO
TEXHOJOTUICCKIX
IPOIIECCOB B
COOTBETCTBUU C
BBIOpaHHOU  cdepoit
npoQecCHOHAIbHON
JeSITeIIbHOCTH

IIK-8.1-3naer METOIbI
OpraHu3aluu pabor
TEXHOJIOTUIECKUX IPOIIECCOB
HEe(TEra30BOro KOMILIEKCA.
I1K-8.3-umeet HABBIKHU
OpraHu3aIiu OTIEPaTHBHOTO
COIIPOBOXKICHHS
TEXHOJIOTHYECKUX MPOIECCOB B
COOTBETCTBUM C  BBIOpaHHOM
chepoit npodeccnoHaTBEHOM
JESITETTLHOCTH.

3HATh:

- OTEYECTBEHHYIO U 3apYOEKHYIO
Hay4HO- TEXHUYECKYIO
MHGOPMAIIMIO 10 HAINPABICHUIO
UccleioBaHMH B obsactu
OypeHuss  CKBaXWH, JOOBIYH
HeTHU M Trasa, HIPOMBICIOBOTO
KOHTPOJSL W  PeryJHupOBaHHA
U3BJICUCHUS YIJI€BOJOPOJOB Ha
cyIie u Ha Mope,
TpyOONPOBOJHOIO  TpaHCIOpPTa
HeTH W Trasza, MOJ3EMHOI0
XpaHeHHUs Ta3a, XpaHEHHs W
cObiTa He(TH, HEYTEIPOTYKTOB
U COKVDKEHHBIX I'a30B.

yMeThb:

- OCYILECTBJIATH COOp JIaHHBIX
JUISE  BBITIOMHEHHUS paboT 1o
MIPOCKTUPOBAHUIO OypeHus
CKBa)XHH, TO0OBIYM HEPTH U Ta3a,
IPOMBICIOBOMY ~ KOHTPOIIO U
PETYIIHPOBAHUIO U3BJICUYCHUS
yIJIEBOJIOPOIOB Ha CyIle U Ha
Mope, TpyOOIIPOBOTHOMY
TpaHcopTy HedTH U rasa,
MOJ3EMHOMY  XPaHEHUIO Trasa,
XpaHeHHI0 U cObITy HedTH,
He(TEPOIYKTOB U CHKMIKEHHBIX
rasoB.

BJIaJ1eTh:

- METOJaMH TEXHOJOTHYECKHX
pacueroB OCHOBHBIX
IoKazareseu pa3paboTKu
3alexH, AKCILTyaTallMOHHBIX
CKBAYKUH; HCCIIEIOBAaHUEM

I1J1aCTOB.




4. O0bem MCUMIIMHBI M BUABI Y4eOHOI padoThI

Taoauna 2
Bcero Cemectp
Bupa yueOHoii padoThl yacos/ 3a4.e/. 8 6
(020110) 300 (020110) 300
KonrakTHas pa6ora 48/1,33 | 16/0,44 | 48/1,33 | 16/0,44
B Tom uuce:
Jlexuymn 12/0,33 | 4/0,11 | 12/0,33 4/0,11
[TpakTHYyecKHe 3aHATHS 24/0,66 | 8/0,22 | 24/0,66 8/0,22
CeMuHapbl
JlabopaTopHbie pabOThI 12/0,33 | 4/0,11 | 12/0,33 4/0,11
CamocTosiTe;IbHAsI paboTa (Bcero) 60/1,66 | 92/2,55 | 60/1,66 | 92/2,55
B tom uuncne:
KypcoBoii npoekt
Pedepatsr 10/0,27 10/0,27
U (unu) opyeue 8udbl camocmoamenvHol
pabomui:
TeMbl 17151 CAMOCTOSITEILHOTO U3yYEHUSI 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
[TonroToBKa K MPaKTUYCCKUM 3aHSITHIM 10/0,27 | 15/0,41 | 10/0,27 | 15/0,41
Buj oryeTrHOCTH IK3. IK3. IK3. IK3.
BCETO & 108 | 108 | 108 108
O01mas Tpy10eMKOCTb yacax
JUCHUILINHBI BCEI'O B 3au. 3 3 3 3
eIMHUIIAX




5. ConepxxaHue QM CUUILTHHBI
5.1. Pa3znennl AMCOUIIJIMHBI H BUALI 3aHATHNA

Taoauna 3

HaumenoBanme pa3jaena
JUCIHUILINHLI 110
ceMecTpam

101010

390

Jlekn.
3aH.
4achl

IIpakr.
3aH.
4yachl

JIao.
3aH.
4achbl

Bcero
JacoB

Jleku.
3aH.
Yackl

IIpakr.
3aH.
4yachl

JIao.
3aH.
4achbl

Bcero
JacoB

BBenenue. KonrpoJnb
npouecca paspadorku
He(TAHOIO
MeCTOPOKIEHUS

Hean 1 3a1a4M KOHTPOJIS.
KoHTpoJb 100b1un
KOMIIOHEHTOB MPOIYKIHHU
CKBaKMH M pacxojaa
3aKAaYMBAaeMBIX B ILIACT
areHToB.

HN3mepenue naBjieHus: U
TeMIlepaTypsbl B
ckBaxknHax. Konrpoab
(¢usnyecKkux cBOMCTB 1
BellIECTBEHHOT'0 COCTAaBAa
A00bIBAEMOI IPOAYKIIMH.

I'uapogunamMuyeckune
MeTO/1bl KOHTPOJIA
napaMeTpoB ILIACTA U
CKBa’KHH.
TepMmomeTpuyeckue
MeTO/1bl KOHTPOJIA
napaMeTpoB ILIacTa.

14

Ieans 1 3apaun aHAIHM3A
pa3padoTKu
MEeCTOPOKICHHUS.
BepositTHOoCTHO-
CTATHCTHYECKASI MOJeJIb
HEOHOPOJHOIO IJIACTA,
YTOYHEHHE 3aKOHA 1
noKasareJiei.
Perynuposanue npouecca
u3BJIeYeHHs HeQTH

10




5.2 JleKIMOHHBIE 3aHATHSA

Taoauna 4

IIIT

HanmenoBanmne pasaciia
JUCLHMITIIMHBI

Coneprxanue pasnena

2

3

BBeaenue

Conmepxanue H TOCTPOEHHE JUCIHMIUIMHBI, LEJb
NpernofaBaHus M OCHOBHbIE 3amaud. CBsA3p  CO
CMEKHBIMH JMCUMIUIMHAMH HAayKd O pa3paboTke
He(TAHBIX M Ta30BBIX MecTOpokaeHuil. IloBbimenue
3¢ (GEKTUBHOCTH NPUMEHSIEMBIX CUCTEM pa3pabOTKH U
TEXHOJOTUI HW3BJICYCHUS YIJIICBOJOPOJOB KakK IIEib
KOHTPOJISL I PETYJTUPOBAHUS

KonTpous npouecca
pa3padoTKku HeTAHOTO
MeCTOPOKIAEHUS

KoHTposib KaK COBOKYIMHOCTH CBEIECHHH O COCTOSIHUH
pa3pabarbiBaeMOT0 OOBEKTa M OKPYXKAIOIIEH Cpeibl;
HEOOXOAMMOCTh  cOOpa, XpaHEHUS W BBLAAYH
noyrygaeMoit nuadopmanmu B popme, HEOOXOIUMOM JIs
VICTIONIb30BAaHMS B KQUECTBE MCXOJHBIX JTAHHBIX; BHJIBI
UHPOpPMaLINH.

ean v 3a1a4u KOHTPOJISE

Henp KOHTPOJIS pa3paboTKu HE(PTSIHOTO
MECTOPOXKIACHUS — TMOJIyueHHe HHGOpMAIH O
COCTOSIHUM IIJIACTOBOM CUCTEMbI U BBIPAOOTAHHOCTH
3armacoB HEPTH C TEPHOAMYHOCTHIO M B 00BeMe
HEOOXOMMBIMU JUI UICHTU(PUKALIUN MAaTEMATHYECKUX
Mojenel o0beKTa W Ipolecca H3BJICUEHUS HePTu;
3aJaud KOHTPOJIS KaK  HEOOXOIUMOCTh IOJy4eHHs
JAaHHBIX O KOJHUYECTBE J100bIBAEMOM MPOAYKIUU U
3aKauyMBaeMbIX areHTOB, TEMIIEpaType M JaBICHUMU B
CKBAXXHMHAX, IIapaMeTpax MNPOAYKTUBHOI'O IIJ1aCTa H
CBOMCTBAaX IIIACTOBBIX JKUAKOCTEH, paclpelesieHuH B
I11acCTe (1)I/IHI)TpaIII/IOHHI)IX IIOTOKOB, TEXHHUYCCKOM
COCTOSTHUH CKBAYKUH " TEXHOJIOTMYECKOI0
000pyTIOBaHUS.

KonTtpoJas 100b14n
KOMIIOHEHTOB NPOAYKIHUH
CKBA)KHH M pacxojia
3aKauyMBaeMbIX B ILIACT
areHToB

Kparkas xapakTepucTika NpUMeHseMbIX CUcTeM cOopa
W ydeTra TMPOAYKUMH CKBaOXWH, Ha3Hau€HUE U
KOHCTPYKTHUBHBIE OCOOEHHOCTH TPYIIOBBIX 3aMEPHBIX
YCTaHOBOK; TNPUHUMUIBl JAEUCTBUS M KOHCTPYKLHUU
npuboOpoB Ui M3MEpEeHMsl pacxoja rasa, napa H
KHUJKOCTH; CKBaXKUHHBIE PacX0/10Mepbl — 1eOUTOMEPHI.

HN3mepeHnue naBjeHus: u
TeMIIEPATYPbI B CKBAXKUHAX

[MpuHnun  geicTBust ~ TIIyOMHHBIX ~ MaHOMETPOB
TeJIMKCHOTO  TUNA;  paclM@poBKa  IOKa3aHHIL;
MaHOMETPbl ~ HOPMaJbHOTO  psifa;  HPYXKUHHO-
MOpPUIHEBbIE TJYOWHHBIE MaHOMETPBI;, NMPUOOPHI AJIs
paboTel B BBICOKOTEMIIEPATypHBIX  CKBaXHHAX;
nuddepeHnraIbHbIe MaHOMETPBI; CKBaKUHHBIE
TEPMOMETPbl MAaHOMETPUYECKOTO THUIIA; TEIUKCHbIE
KHUJKOCTHbIE MaHOMETpBI; O00OpYIAOBAHHUE  YCThb
CKBOKMH IS CIyCKa TIIYOMHHBIX  TpUOOPOB;
orpeziesieHue TITyOrHbI CIycKa MPUOOPOB B CKBAXKUHY;
KOMIUICKCHBIE TJIYOMHHBIE TpPUOOpHI; Ha3HAYCHHE W
00JacTl MPUMEHEHHUS.

KonTtpoas ¢pusnuecknx
CBOMCTB M BellIeCTBEHHOI'0

3MeHeHnne CBOWCTB IUJIACTOBBIX JKUAKOCTEN B
nporecce  pa3pabOTKH; OCHOBHBICE  KOMITOHEHTHI




cocTaBa J100bIBaeMOI
NPOAYKIUH

MPOAYKIIMH CKBXHH; OTOOP P00 KUIKOCTH U Ta30B Ha
yCThe 1 32a00€ CKBaXHH; INTyOMHHBIE TPOOOOTOOPHUKH;
METO/IbI OIPEICIICHHSI KOMIIOHEHTHOTO COCTaBa HEPTH;
OTIpeIeNIeHUE TIIOTHOCTH M BS3KOCTH HE(TH, BOIBI U
rasza; OINpeJelICHHE BIIArOCOJCPKAHUS; HAa3HAYCHUE U
NPUHIUIBL  JACWCTBUS XpoMaTorpadoB H  JIPYTUX
ra30aHaJIn3aTOPOB; ONPECIICHUE COACPIKAHUS COJICH B
HeTH.

I'mapoamHaMuyeckue MeTobI
KOHTPOJIS NapaMeTPOB MJIacTa
U CKBaKMH

Koaddurmentsl GuibTpalluOHHOTO CONMPOTHBIICHUS B
(dbopMyliax TPUTOKA XKHUJKOCTH K CKBAXHHE, SIBICHUC
UHTEePPEPEHIIMA CKBAXHUH; METOJ] MOCIIEeI0BATEIbHOMN
CMEHBI YCTAaHOBUBIINXCS PEKUMOB PabOTHI CKBAKUH;
UCCIICIOBAaHUE CKBAXWH B IEPHOA WX OOBOJHECHHS,
HCCIIeIOBAaHIE MHOTOILIACTOBBIX 00BEKTOB; HKCIPECC —
METOJIbl MCCIICIOBAaHUS CKBKHH.

TepMoMeTprYecKHe METOIbI
KOHTPOJISl NIapaMeTPOB IJIacTa

OCHOBHBIE T'€OTEpPMHUYECKHE IMOKa3aTenu; APPeKT
Jlxoyns-ToMCOHa B yCIOBHSX IUIACTA; TEXHOJIOTHSI
IPOBEICHUSI ~ HCCIEAOBAaHMA W ONpEAeIeHHe
IapaMeTPOB ILIACTA; UCCIICIOBAHUE CKBAXKUH B MEPHO/L
06BOI[HCHI/I$I C ICJIbIO BBIABJICHUA O6BOIIH$IIOHII/IXC$[
MHTEPBAJIOB.

Ieaps 1 3axaun aHAIH3A
Pa3padoTKH MeCTOPOKIEHUSs

YcranoBieHue ToOKaszarened AUHAMUKA (oHIa U
pacmoyiokeHHss Ha  IUIOMIAAM  JOOBIBAIOIIMX |
Har"ueTaTcabHbBIX CKBa>XXUH; BBISIBJICHHUEC
3aKOHOMEPHOCTEH PacIpOCTPAaHEHUS! KOJUIEKTOPOB Ha
TUIOIAAu 00BEKTa; U3ydeHNEe (QHIBTPAIIMOHHOTO OIS
IUIaCTa; YCTAaHOBJICHHE KOPPENSIMOHHBIX  CBS3CH
MEXIy Te0J0ro-Qpu3naecKuMu napamMeTpamMu |
NIOKa3aTeJsIMU TIpoliecca pa3padoTKH.

10

BepositTHOoCTHO-
cTaTHCTHYeCKAasl MOAeNb
HEOHOPOJHOI0 IJIACTA,
YTOYHEHHE 3aKOHA U
nokasarteJsieu

3aKOHOMEPHOCTH PACIPOCTPAHEHMsI KOJUIEKTOPOB Ha
IIOMIaIM O0BEKTa; M3y4YeHHE OCOOEHHOCTeH moen
JIaBJICHUS u TEMIIepaTyphl, BBISIBIICHUE
3aKOHOMEPHOCTEH  MPOABMKEHHS  BOJOHE(TSIHOTrO
paszena u GpoHTa 3aKaYMBAEMOIO areHTa; BHIIBICHUE
3aKOHOMEPHOCTEH TMpoleccoB 100bau  HepTH W
00BOJHEHMSI TPOIYKIIMHU CKBAXHH U 00BEKTa B IIEJIOM.

11

Perynuposanue npouecca
u3BJIeYeHHus HeQTH

enu u 3amayn peryaupoBaHus MPOLECCa U3BICYCHUS
He(TU; METONbl PETYIUPOBAaHUS B paMKaX MPUHSATOU
CHCTEMBl DPa3pabOTKU; METO/Abl PEeryJUpOBaHUS C
YaCTUYHBIM  HM3MEHEHHEM CHUCTEMBbl  pa3paboTKu;
METO/IbI IIPOTHO3UPOBAHUS 3¢ (EKTUBHOCTH
perynupoBaHus mpoliecca pa3paboTKH.




5.4. JlabopaTOpHBIH NPAKTHKYM

Tabaunua 5
Ne
/1 HaumenoBanue pasiena JUCIUTIIMHBI Coneprxanue pasnena
1B JlemoHCTpanusi TIyOMHHBIX MaHOMETPOB U
BeJleHue .
pacimupoBKa 3anuceii Ha OJ1aHKe
) KoNTpo.s mponecea paspaboTke HGMOHC:[paLII/ISI [ITyOMHHBIX TEpMOMETPOB ¢
MECTHOM M JUCTAaHIIMOHHOM perucrpanueit
He()TAHOT0 MECTOPOKIEHUSA .
MOKa3aHuM
JlemoHcTpanust TIyOMHHBIX PacxoJ0MEpOB,
3 | Hean n 3anaun KoHTpOS NeOUTOMEPOB U APYTUX U3MEPHUTEINEH TTOTOKa
KHUJKOCTU B CTBOJE CKBakuH. llocTpoenue
npodusielt MPUTOKA M TIOTJIOMICHHS
KoHTpoJib 100bIYY KOMIIOHEHTOB UccnenoBanue CKBaXUH METOJIOM
4 | mpoAyKUMH CKBAKUH U Pacxoja YCTAaHOBUBIIUXCS OTOOPOB Ha  MOJCIH
3aKauYMBaeMbIX B IJIACT ar€HTOB KpPYTOBOTI'O IJ1acTa
HccnenoBanue CKBa KMHBI METOJIOM
5 V3mepenue 1apieHust W TeMIepaTypel MPOCJIEKMBAHUS 32 BOCCTAHOBIICHHUEM YPOBHS
B CKBa:KMHAX p yp
B CKBO)XMHE Ha TUJIpOTreHEepaTope
KonTtpouasb ¢pusnyecknx cBoiicTB JlemoHcTpanus riayOMHHOTO mhe3orpada u
6 | BeleCTBEHHOI0 COCTaBa J00bLIBaeMOii arperaTHOro  KoMmIulekca  HpubopoB €
NPOAYKIIUH JTUCTAHIIMOHHBIM YIPAaBJICHUEM
5.5. [IpakTHYyeckune 3aHATHSA
Taoauna 6
Ne
n/m HaumeHnoBanue pazzaena AUCIUILITNHBI Copepxanue pazzaena
1 Beenenne. Konrposb npomecca KonTposns nporuiecca pa3paboTku
pa3padoTKu HeTAHOTO MECTOPOKAEHUs | HE(PTIHOIO MECTOPOKIACHHUS
2 | leap u 321241 KOHTPOJIsS Ienp u 3a1a4l KOHTPOIIS
KoHTpoJb 100614 KOMIIOHEHTOB KoHTposib 100bIYM KOMIIOHEHTOB
3 | MPOAYKIHH CKBAKMH U pacxojaa MPOAYKLIMH CKBaKUH U pacxoja
3aKa4YUBaeMbIX B IIACT AaT€HTOB 3aKa4YMBAEMbIX B IUIACT ar€HTOB
4 N3mepenue naBieHusi U Temneparypsl B | Mi3MepeHue 1aBiaeHus U TEMIIEPATyphl B
CKBaKMHAX CKBa)KMHAX
KonTtpoJus ¢pu3nyecknx cBOHCTB U KoHTpomnb pusnueckux cBOUCTB U
S5 | BelecTBEHHOr0 COCTaBa 100bIBaeMOii BELIECTBEHHOI'O COCTaBa JOOBIBAEMOM
NPOAYKIUH MPOIYKIIUH
6 I'mapoamnaMuyeckue MeToabl KOHTPOJIA | [ MapoarHaMUYECKUE METOABI KOHTPOJIA
NapaMeTpoB IJIACTA U CKBAXKUH MapaMeTPOB IJIACTA U CKBAKHH
v TepmomeTpuueckne MeToAbl KOHTPOJIsSE | TepMoMeTpUYECKHE METOABI KOHTPOJIS
napaMeTpoB IJIacTa MapaMeTpoB Ij1acTa
8 Hean 1 3a1aun aHaIu3a pa3padoTKn Lenp 1 3amaun aHanu3a pa3padoTKH
MECTOPOKIAEHUS MECTOPOKICHUS
BeposiTHOCTHO-cTaTHCTHYECKasi MOIeJIb | BepoATHOCTHO-CTaTHCTHYECKAs MOJENb
9 | HEOTHOPOIHOTO IJIACTA, YTOYHEHHE HEOJIHOPOJHOTO IUIacTa, yTOUHEHUE 3aKOHA
3aKO0Ha M NOKa3aTesei U IIOKa3aTesen
10 PeryimpoBanue npouecca u3BJjedeHusi | PeryianpoBanue npoiecca M3BICUECHUS

HepTH

HePTH
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

6. CamocrosiTesibHast paboTa CTYJACHTOB 110 AMCHMILJIMHE

BOHPOCLI AJIs CAMOCTOATEC/ILHOI'O U3YYCHUSA

Tab6auuna 7
Ne
i Tema 111 caMOCTOATENBHOIO U3YYECHHUS
[ToBpimieHne 3(PPEKTUBHOCTH TNPUMEHSIEMBIX CHCTEM pa3pabOTKu U
1 | rexHonOruii W3BJICUCHHS YIJIEBOAOPOAOB KakK IeJdb KOHTPOJIS U
PEryJIUpOBaHUs
2 | CkBaXXMHHBIE PACXOJIOMEPHI — 1€OUTOMEPBHI.
3 | I'enuKcHBIE KUIKOCTHbIE MAHOMETPHI
4 | KommiekcHbIe TITyOUHHBIE TIPUOOPHI
5 Haznauenue u 061acTv npuMeHEHHs] KOMILIEKCHBIX TNTyOUHHBIX
npubOpoB
6 | V3meHeHue CBOICTB MIACTOBBIX KUAKOCTEH B Ipolecce pa3paboTKu
7 | OcHOBHBIE KOMIIOHEHTHI TPOYKIIMHN CKBAXKUH
8 | Dxcmpecc — MeTONIbI MCCIEIOBAaHUSI CKBAXKUH
9 BrisiBneHHe 3aKOHOMEPHOCTEN PACIPOCTPAHEHHUS KOJUIEKTOPOB Ha
Ionaau 00beKTa
10 | M3yuenue GuiabTPamOHHOTO MOJS IJIacTa
11 | U3ydenue ocoOeHHOCTEH TOJIeH AABICHHS U TEMIIEPATYPHI
12 | Metozpl perynupoBaHus B paMKax NPUHATON CUCTEMBI pa3pabOTKH

Ilepeyens Tem pedeparTon

YTo MOHUMAIOT MO PEryIMpOBaHUEM Mpoliecca pa3padoTKU (OCHOBHBIE LIENIU U 3a]a4a).
Ha xakue rpynmnsl MOKHO pa3/IeIMuTh METO/IbI U CPEJICTBA PETYIUPOBAHUS.

Kakoill BenuunHON XapakTepu3yercsi 3HepreTHueckuil pecypce 3anexu. Pacckaxure o0
JTOU BEJIMYMHE.

Yro mpuHATO Ha3bIBaTh TEKYIIMM WIM JMHAMUYECKUM IIJIACTOBBIM JABJIECHHUEM M 4TO
0003HayaeT 3HaYeHUE, MPUBEACHHOE IJIACTOBOE /1aBJICHUE.

Haiite onpenenenue 3a00iMHOMY J1aBICHUIO.

Pacckaxxute o xapakTepe M3MEHEHMs MPUBEICHHOIO IJIACTOBOTO JAaBJICHUS B Ipeaenax
3aJIeXkH 110CIIe HaJasia €€ dKCIUTyaTaluu.

Kapter n306ap (kak COCTaBIISIOT U JIJIs YETO UCTIOJIB3YIOTCS).

[Tepenanel gaBneHust B 1uiacte npu jo0bue HeTH U raza. KoMmiuiekcHble mokasarenu
(GUIbTPAIIMOHHOMN XapaKTEePUCTUKHU IJIACTOB

[Tony4yeHne naHHBIX O MJIACTOBOM M 3a00MHOM JaBJIEHUSX.

KonTposns 3a TeMneparypoii Ii1acToB M CKBaXXHUH IIPH pa3paboTKe 3a1eken.
KoadduimeHt oxBata BHITECHEHHUEM U €T0 ONpEIETIeHuUE.

J171s yero cocTaBISIFOT KapThl (PAaKTUYECKOTO OXBaTa.

Kakue ncxonnble JaHHbIE HEOOXOIUMBI JJIs1 TOCTPOSHUS KapThl OXBaTa BBITECHEHUEM U3
OJIHOIIACTOBOTO IKCIIITyaTallMOHHOTO OOBEKTA.

3a cYeT Yero MOXKET MPOUCXOANUTh BHEAPEHUE BOJIBI B 3AJIEXKb.

PacckaxuTe, moueMy o6pasyrorcs pasnuunblie Gpopmbl Tekymero BHK.

Yro mpeaycMaTpuBaeT KOHTPOJIb 32 pa3pabOTKOM MPOJYKTUBHBIX IJIACTOB.

YTo OTHOCSTCS] K KOHEUHBIM 33J]a4aM KOHTPOJIS 32 3aBOTHEHUEM.

[Iepeuncnnure OCHOBHBIE METO/IbI HCCIIEN0BAHUS U KOHTPOJIS 33 IPOLYKTUBHBIM IIIACTOM.
Yto npegycMaTpuBaeT KOHTPOJIb 110 JaHHBIM OOBOJTHEHUS] CKBaXKUH.

Ha yem ocHOBaHBI THAPOXUMHUUYECKUE METOBI KOHTPOJISL.

Ha kakue nBe TIpynmbl MOXHO pa3leauTbh IMPOMBICIOBO-TEOPU3NYECKUE METO/IbI.
Pacckaxure 006 01HOM U3 HUX.



22. Kax u a5 94ero npoBOAAT IEKTPOMETPUIECKUE U APYTHE BUIBI HCCIICAOBAHUH.

23. Kak u a5 4ero npoBOAST paguOMETPUIECKUE UCCIIeIOBAHMS.

24. OCHOBHBIC IIEJIA PETYITUPOBAHUS Pa3pabOTKH.

25. YTo MOHMMAIOT MO/ MPUHITUIIOM PEryJIMPOBaHUS pa3padOTKH.

26. Kakoli HawIy4yIuii NpUHIMI PETYINPOBAHUS pPa3padOTKH MHOTOILIACTOBBIX OOBEKTOB C
BHYTPUKOHTYPHBIM 3aBOTHCHUEM.

27.B uem 3akiodaeTcs OCHOBHAsl LENIb PETyIMPOBAaHUS NpPU pa3pabOTKe HeTerasoBou
3aJIeKH.

IlepeueHb y4eOHO-MeTOAMYECKOT0 00ecTIeYeHHUsI AJIsl CAMOCTOATEIbHON padoThl

1. Dkcrutyatanusi HEPTSHBIX W Ta30BBIX MECTOPOXKIACHUU [DIEKTPOHHBIA pecypc|: ydeOHoe
nocobue/ H.YO. bamkupnesa [ np.].— DnekTpoH. TekcToBbie naHHbIe.— Ka3zanb: Kazanckuii
HAIMOHAJBHBINA MCCIIe0BATEIbCKUI TeXHONornyeckuii ynusepcuter, 2016.— 108 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/79600.html.

[TerpakoB JI.I'. Pa3pabGoTka He(TAHBIX M Ta30BBIX MECTOPOXKICHUU [DIEKTPOHHBIA pecypc]:

yuebnuk/ [lerpakos JI.I'., Mapnamos /[.B., Makciotun A.B.— DneKTpoH. TEKCTOBBIE TaHHbIE.—
CII6.: HattmonanpHbII MUHEPATILHO-CHIPbEBOI yHUBEpCUTET «I opHBINHY», 2016.— 526 C.— Pexum
nocryna: http://www.iprbookshop.ru/71703.html.

No ok

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

7. OneHoYHbBIE CPeACTBA
7.1. Borpocsl Kk nepBoii pyoe:kHOM aTTecTAlNN
[ToBbiienne 3¢ppeKTUBHOCTH MPUMEHAEMBIX CUCTEM pa3pabOTKH M TEXHOJIOTUN U3BICUEHUS
YIJI€BOIOPOAOB KAK 11€JIb KOHTPOJISI U PETYJIUPOBAHUS
KoHTponb Kak COBOKYNHOCTb CBEACHHUH O COCTOSIHUM  pa3pabaThiBaeMoOro oOBEKTa U
OKPYKarOILEe cpebl
Heo6xonumocts cOopa, XpaHeHuss M BblAaud MHoidydaeMod uHpopmanuu B (opwme,
HEO0OXOUMOM Il CII0JIb30BAaHUS B KAUECTBE UCXOIHBIX JAHHBIX
Bunaps! nadopmaruu
[ens KOHTpOJISE pa3pabOTKH HEPTIHOTO MECTOPOKIACHUS
3a1auu KOHTPOJIA
KpaTkass xapakrepucTHKa MPUMEHSIEMBbIX CHUCTEM cOopa U ydeTa HPOJAYKIHMH CKBa)KHH,
Ha3HaueHHe U KOHCTPYKTHUBHBIE OCOOCHHOCTH I'PYMIIOBBIX 3aMEPHBIX YCTAHOBOK
[TpuHIMIBI EWCTBUA W KOHCTPYKIUHU HpUOOpPOB Il M3MEPEHMsI pacxoja rasa, mapa u
KHUJIKOCTH
CKBaXMHHBIE PACX0JOMEPHI — 1€0UTOMEPHI
[Tpuniun neficTBus rIyOMHHBIX MaHOMETPOB T€IMKCHOIO THIIA; paclIM(poBKa MOKa3aHUl,
MaHOMETPBI HOPMAJIBHOTO psiAa
[Ipy’)xuHHO-TIOpIIHEBBIE ~ TIYOMHHbIE  MaHOMETpbI,  NpuOOpbl g  paboThl B
BBICOKOTEMIIEPATYPHBIX CKBAKHMHAX
JuddepenunanbHble MAaHOMETPBI
CKBa)XMHHbBIE TEPMOMETPBI MAHOMETPUUECKOTO THIIA
['eMKCHBIE KUIKOCTHBIE MAHOMETPHI
O6opynoBaHue yCThsI CKBaXHH IS CITyCKa TTTyOMHHBIX TpUOOPOB
Onpenenenue riayOHHBI CITycKa MPHOOPOB B CKBAKUHY
KommuiekcHble TiryOuHHBIE TPUOOPHI
Haznauenue u 001acTi npuMeHEHUs
W3MeHeHne CBOMCTB MIACTOBBIX KUAKOCTEN B IIpoliecce pa3paboTKu
OCHOBHBIE KOMIIOHEHTHI TPOAYKIIUH CKBaKUH
OT60p PO0O KUJIKOCTH ¥ Ta30B HA YCThE U 3a00€ CKBAKHH
['my6unHbBIE TPOOOOTOOPHUKH


http://www.iprbookshop.ru/79600.html
http://www.iprbookshop.ru/71703.html

23. Metoabl onpeieieHnss KOMIIOHEHTHOTO cocTaBa HepTh

24. Onpenenenue MIOTHOCTH U BA3KOCTH He(TH, BOJIBI U Ta3a

25. OnpezneneHre BIarocoJepKaHus; HA3HAUEHUE W TPUHIMIIBI JeHCTBUS XpomaTtorpagpoB u
JPYTUX ra30aHAIN3aTOPOB

26. OnpeneneHue coaepKanus cojieil B HehTu
Oo0pa3sen aTTecTAMOHHOIO OWJIeTa

ATTECTAIIMOHHBIN BUJET Ne 1

1. TloBbrmenue 3G GEeKTUBHOCTH MPUMEHSIEMBIX CHCTEM pa3pabOTKH M TEXHOJIIOTUH U3BIICUCHHUS
YIIIEBOAOPOAOB KaK IeJIb KOHTPOJIS U PETYTMPOBAHUS

2. KoHTponb Kak COBOKYIIHOCTh CBEJCHHH O COCTOSHMHM  pa3padaThiBAEMOro OOBEKTa U
OKPYXKaroIIE Cpebl

3. HeoOxomumocTh cOopa, XpaHEHUS M BbIIAYM MOJydyaeMod uHpopManuu B Qopme,
HEOOXOIUMO IS UCTIOJIb30BAaHUS B KAUECTBE HCXOIHBIX JAHHBIX

7.2. Bonpocsl KO BTOPOii py0e:kHOii aTTecTallnu

1. Koaddumumentsl (GpuIbTPAIMOHHOTO COMPOTHBICHUS B (OPMYNIax HPUTOKA >KUAKOCTH K
CKBaXXKMHE
SBnenue naTEpHEPEHINN CKBAKUH
Merton nocienoBaTenbHON CMEHbl YCTAaHOBUBIIUXCS PEKUMOB PaOOThI CKBAYKUH
HccnenoBanue cKBaXXUH B IEPUOJ] X OOBOJHEHUS
HccnenoBaHre MHOTOIUIACTOBBIX OOBEKTOB
DKcnpecc — METObl UCCIIEIOBaHMS CKBAXXHH
OCHOBHBIE T€OTEPMHUUYECKUE TT0KA3ATEIN
Dddext Jxoymns-ToMcoHa B yCIOBUSIX IIACTA
. TexHoorus MpoBeACHUS HCCIEIOBAHNI U ONpeieIeHNe TapaMeTpOB Iu1acTa
10 HccnenoBanne CKBaXKMH B TEPHOA OOBOIAHEHUS C LENBIO BBISIBICHUS OOBOIHSIOIIMXCS
UHTEPBAJIOB
11.YcraHoBienue mokasarenei JMHaMUKA (GOHA U PACTIONOKEHUS Ha TUTOMIAIN TOOBIBAOIINX U
HarHeTaTelbHbIX CKBAKUH
12 .Br1siBIIeHUE 3aKOHOMEPHOCTEH PAaCIPOCTPAHEHHUS KOJUIEKTOPOB Ha TUIOIIAAH 00BEKTa
13.M3ydenue GpuabTpaliiOHHOrO MOJsl IUIacTa
14.YcraHnoBieHne KOpPPENSLMOHHBIX CBSI3€H MEXIy Ireojoro-(pu3sMyecKuMH MapaMmeTpamu U
noKa3aTeJsIMH Ipolecca pa3paboTKu
15.3akoHOMEpHOCTH paclpocTpaHeHMsI KOJUIEKTOPOB Ha IUIona u o0beKTa
16.3yuenune ocobeHHOCTEH MOIel AaBICHUS U TEMIIEPaTyphl
17.BpigBrieHue 3aKOHOMEPHOCTEH MPOJBMKEHMSI BOJOHEPTSHOro paszznena U (poHrta
3aKauMBaeMOI0 areHTa
18.Br1siBIIeHUE 3aKOHOMEPHOCTEH MPOIECCOB TOOBIYN HEPTH U OOBOTHEHHUS MPOTYKIINN CKBAYKUH
U 00bEKTa B 11EJIOM
19.11emm u 3a1a4M peryIHPOBAHUS TIPOIIecca U3BJICUCHHS HePTH
20.MeTo/bI peryIupoBaHus B paMKaxX OPUHATON CHCTEMBI pa3pabOTKH
21.MeTo/pI perympoBaHus ¢ YaCTUYHBIM U3MEHEHHEM CHCTEMBI Pa3paboTKH
22.MeTo/b! IPOTrHO3UPOBaHUS 3PPEKTUBHOCTU PETYIMPOBAHUS Tpoliecca pa3padoOTKU
Oo0pa3sen aTrecTAMOHHOIO OWJIeTa
ATTECTAIIMOHHBIN BUJIET Ne 1
1. KoapounuenTtsl (GuIbTpalluOHHOTO CONPOTHBICHUS B (OpMyliax HPUTOKA XKUAKOCTU K
CKBaXXMHE
2. SlBnenue MHTEPPEPEHIINN CKBAKUH
3. Meroa nociuenoBaTenbHON CMEHbI YCTAaHOBUBIIMXCS PEXKUMOB pabOThI CKBaKUH

CoNoORAWN



No ok

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.

7.3. Bonpocsl K 3K3aMeHy

[ToBbrmienne 3¢ppeKTUBHOCTH MPUMEHSEMBIX CUCTEM pa3pabOTKH M TEXHOJIOTUH U3BICUCHHS
YIJIEBOAOPOAOB KaK 1€JIb KOHTPOJIS U PErYIMPOBAHUS

KoHTponb Kak COBOKYIHOCTb CBEACHHUH O COCTOSIHMM — pa3padaTbiBaeMOro OOBEKTa U
OKpY’Karolen cpesibl

HeoOGxomumocts cOopa, XpaHeHHss W BbIJaud TNojdy4aeMoil uH(popmanmu B (opwme,
HE00XO0AMMOM JJIs1 MCII0JIb30BaHMsI B KAUECTBE UCXOIHBIX JTaHHbBIX

Buast undpopmanuu

[lenb KOHTPOIIS pa3pabOTKU HEPTIHOTO MECTOPOXKICHUS

3aa4u KOHTPOJIS

Kparkas xapakTepucTHKa HpPUMEHSIEMbIX CHCTEM cOOpa M ydeTa NPOAYKLUHU CKBAKUH,
Ha3HAuYEHHUE U KOHCTPYKTHUBHBIC OCOOCHHOCTH TPYIIIOBBIX 3aMEPHBIX YCTAHOBOK

[TpuHIMOBl AEHCTBUS W KOHCTPYKLUMHU NPHOOPOB Ul HM3MEPEHUs pacxoja rasa, napa u
KHUJIKOCTH

CKBa)XMHHBIE PAaCX0I0MEPBI — AEOUTOMEPEI

[Mpuntun neiicTBus ryOMHHBIX MaHOMETPOB TEIMKCHOTO THIIA; paclin(poBKa IMOKa3aHU,
MaHOMETPbl HOPMAJILHOT'O psjia

[lpy>)xnHHO-TIOpPIIHEBBIE ~ TAYOMHHBIE  MaHOMETpPbI,  NpUOOpbl  is  paboThl B
BBICOKOTEMIIEPATYPHBIX CKBAKHHAX

JuddepeHnnanbabple MAaHOMETPHI

CKBa)XMHHBIE TEPMOMETPBI MAHOMETPUUECKOTO THIIA

['enuKCHBIE )KUAKOCTHBIE MAHOMETPHI

O06opynoBaHHe yCThsl CKBRKUH JJIS CITyCKa INTyOUHHBIX TPUOOPOB

Omnpenenenue riryOUHbI ClycKka IpUOOpPOB B CKBAXKUHY

KommnekcHble riryOMHHBIE IPUOOPHI

Hasnauenue u 061acTi npuMeHEHUs

M3MeHeHMe CBOMCTB IJIACTOBBIX JKUAKOCTEH B Ipoliecce pa3paboTKu

OcCHOBHbBIE KOMIIOHEHTHI TPOYKIIMN CKBAXHH

OT160p npo0 KUIKOCTU U Ira30B HA YCThE U 3a00€ CKBaKUH

['my6uHHBIE TPOOOOTOOPHUKH

Mertonbl onpeaeneHns KOMIIOHEHTHOTO cocTaBa HeTu

Omnpenenenne MIOTHOCTU U BA3KOCTH HEPTH, BOJBI U Ta3a

OmnpezneneHue BIAarocoJiepXKaHus; Ha3HaAu€HUE W TNPUHLMIBI JASUCTBUS XpomarorpadoB u
JPYTHUX Ta30aHaIN3aTOPOB

Omnpeznenenue coaepKaHus cojeil B HepTH

Koadp¢uimentsl QuIbTPaMOHHOTO CONPOTUBJIEHUS B (OpMYyJax MNPUTOKA KUIKOCTH K
CKBa)XXMHE

SIBnenue nHTEpPEPEHINN CKBAXKUH

Merton nocienoBaTenbHON CMEHbl YCTAaHOBUBIIMXCS PEXKUMOB pabOThI CKBaKUH
WccnenoBanue CKBaXXUH B IEPUO] MX OOBOJTHEHHUS

HccnenoBaHre MHOTOIUIACTOBBIX OOBEKTOB

DKcnpecc — METOJbl UCCIIEOBAHMS CKBAXKHUH

OcHOBHBIE TEOTEPMUYECKUE TIOKA3ATENN

Dddext xoynsa-ToMcoHa B YCIOBUAX TUTacTa

TexHoorus NpoBeIEeHNs UCCIIEOBAHUN U ONPEAEIECHUE TApaMETPOB IJIACTa

HccnenoBanne CKBOKUH B TMEPUOJA OOBOJHEHHS C IIETBIO BBISBICHHUS OOBOIHSIOIIUXCS
UHTEPBAJIOB

VYcraHoBneHue nmokasaresneil TMHaMUKU (POHIa ¥ PACTIONOXKEHHS Ha TUTOIIAAH JOOBIBAIOIIINX
Y HarHeTaTeJIbHBIX CKBaKUH

BrisiBieHre 3aKOHOMEPHOCTEN pacHpOoCTpaHEeHUs KOJJIEKTOPOB Ha IIOMAAN 00bEKTa
N3yuenne GpuiabTpaliMOHHOTO MO TIacTa



40. YcTaHOBJICHHE KOPPEISALUOHHBIX CBS3CH MEXIy Teooro-(Gu3n4ecKuMH TMapaMeTpamMu U
MOKa3aTesIMU Ipoliecca pa3paboTKu

41. 3aKkOHOMEPHOCTH PacIPOCTPaHEHHsI KOJJIEKTOPOB Ha IJIOUIaId 0OBEKTa

42. 3yuenne ocoOOEHHOCTEH ToJIel JaBJICHUS U TEMIIEPATyPhI

43. BeIsIBJICHHE 3aKOHOMEPHOCTEH TMPOJBIKEHHUS BOJOHE(PTSHOrO pasaena U (PpoHTa
3aKauMBaEeMOTr0 areHTa

44. BeIsiBIICHHE 3aKOHOMEPHOCTEH TpOIeccCOB J00buM He()TH W OOBOAHEHUS MPOIYKIIUU
CKBQ)KUH U 00BEKTA B IIEJIOM

45. llenu 1 3a7a4un peryaupoBaHus Mpoliecca U3BJICUCHUS ra3a

46. MeTtoabl peryaupoBaHus B paMKaxX MPUHITON CUCTEMBI pa3paboTKH

47. Metoapl peryIupoOBaHus C YACTUIHBIM H3MEHEHUEM CHCTEMBI pa3paboTKu

48. Metoapl mporao3upoBaHust 3p(HEKTUBHOCTH PETYIMPOBAHUS MpoIiecca pa3paboTKu

Oo0pa3en 3K3aMeHALIMOHHOT0 OnJIeTa

MI/IHI/ICTEPCTléO HAVYKHU U BBICHIET 9 OEPA3OBI§HI/I}I POCCHPICIfOﬁ OEJIEPALINN
I'PO3HEHCKUU I'OCYAAPCTBEHHBIM HE®TAHOU TEXHUYECKNUM YHUBEPCUTET
nMeHHu akagemuka M. /[. MUJIIHOHIIMKOBA

Jucuunnuna «KoHTponb u peryinupoBaHue mpoiecca u3BiedeHust HeTu u razan
Wuctutyr _HedTn M raza  npoduits «KCIUTyaTanust 1 00CTyKUBAaHUE O0BEKTOB TOOBIYN
He(TH» CEMECTP

buier 1

1. UccnenoBanue CKBaXHH B IEPUOJT X OOBOTHEHUS
2. llenu ¥ 3a1a4u peryIMPOBAHUS MPOLIECCa U3BJICUCHUS Ta3a
1. Ot6op npod KUAKOCTU U ra30B Ha YCThE U 3a00€ CKBAXKUH

Yr1Bepxaaro:

« _» 20 T 3as. kageopoii

7.4. Tekylmuii KOHTPOJIb
Oo0pasell NPAKTHYeCKOI0 3a1aHUS

3aganue Ne 1. BononepTsiHOM KOHTAKT
Cxematuzanus BHK.
Meroas! koHTpOIIs TpoaBrkeHUss BHK.
OnpezneneHne CKOPOCTH MPOJIBUKEHUS BOJIOHE(PTIHOIO KOHTAKTA.
VcxoHble JaHHbIE [ pacuyeTa MpeJICTaBIeHbl B TaOIHIIE.

Ne

i p p1 p2 a n
1 0,85 20 17 20 50
2 0,86 22 16 20 38

KonTponbHas ckBaxkuHa, paboTaroias Ipy akTHBHOM BOJIOHAIIOPHOM PEXUME,
¢doHTaHMpyeT HEPTHIO IPU OTCYTCTBUH CBOOOJAHOTO ra3a B MOJABEMHBIX TPyOax.

OtHocuTenbHast 1IOTHOCTH HehTu p=0,85. MaHOoMeTpuueckoe [aBiI€HHE Ha YCThE
3aKpHITOH cKkBakuHBI p=20 Krc/cM?. Yron magenus mnacta o=20°,
Tpebyercs onpenenuTs CKOPOCTh MPOJIBUKEHUS BOJO-HEPTSIHOIO KOHTAKTa K 9TOW CKBaXXHHE B

BCPTUKAJIBHOM Csm TOPHU30HTAJIIbBHOM Cr HaIlpaBJICHUAX U 10 BOCCTAHOBJICHHUIO IJIaCTa Cn, €Clin
qepe3 n=50 MCCAILICB JaBJICHHUC HA YCTHC 3aKpBITOfI CKBa’>XHWHbI IIOHU3UJIOCH JO p2:17 KFC/CMZ.



Onwucanue nokaszaresiei 1 KpUTEpUEB OLIEHUBAHNS KOMIIETEHINH Ha pa3IMYHbIX dTarnax ux GopMUpOBaHUS, ONTMCAHHE IIKAJIbl OLICHUBAHUS.

Taoauna 6
[ IaHHDYeMbIe De3VIbTAThI 0CBOCH S Kpurepun oneHuBaHusi pe3yJbTaTOB 00y4YeHUsI HanMeHOBaHMe
Py K MI;[ Z S meHee 41 0a/1;10B 41-60 oayi10B 61-80 6a110B 81-100 6ay10B OLIEHOYHOI'0
oMIeTeH N (Hey10BJIETBOPUTEJIHHO)|(Y10BJIE€TBOPUTEIHHO) (xopoo) (oTIM4YHO) cpeacTBa

ITK-4. CriocoGHOCTh OCYIIECTBIATH ONEPATUBHOE COMPOBOXK/ICHUE TEXHOIOTHYECKHX MPOLIECCOB B COOTBETCTBUU C BRIOPAHHOI cepoii mpodeccnoHaTbHON

JIEATEIIbHOCTU
3HaTB: TEXHOJIOTUYECKUE MPOLIECCH B CdopmupoBanHbie
port (opmup ’ CdopmupoBaHHbIE
obmactu HedTerazoBoro nena Jais ®parMeHTapHbIE HO coepIKalue
Henosnnele 3HaHUS CUCTEMAaTUYECKHE
opraHu3anu  paboThl  KOJIJIEKTHUBA 3HaHWA OTJIeTbHBIE TIPOOEIBI SHAHIS
VCITOJTHUTEIICH. 3HAHUS
Ymersn: IIPUHUMATh
HCIONHHUTENILCKAE  PEIICHHS TP YMeHuUs NOJHEIE, C(opMHpOBAHHbIE
pazOpoce MHEHUH U  KOHQIMKTE Yactuynsle yMeHuUs Henonnele ymenus JOITYCKaI0TCA
HUS
WHTEPECOB,  ONPENEIUTh  IOPSIOK HeOOJbIINE OINOKN yme

BBITIOJIHEHUSI padoT.

Baaners: HaBBIKAMH  OIEPATHBHOTO
COTIPOBOK/ICHHS TEXHOJIOTHYECKUX
HpoLIEcCOB B 00JacTU HEPTErazoBOro
Jena.

YacTuyHOE BJIaJIEHUE
HaBbBIKaAMHU

Hecucremarnueckoe
HpI/IMeHeHI/Ie HABBIKOB

B cucremarnueckom
NPUMEHEHUN
HABBIKOB
JIOITYCKaoTCA

Ycnentnoe u
CHUCTEMATHYECKOE
MIPUMEHEHHUE HAaBBIKOB

3amganus s
KOHTPOJIBHOU
paboThl, TECTOBBIE
3aJIaHus, TEMBI
pedeparos,
OueTHI

ITK-8. CriocoOHOCTh OCYIIECTBIATH OPTaHU3AINI0 PAOOT MO OTMIEPATUBHOMY COMPOBOXKICHUIO TEXHOJIOTHYECKHIX MPOIIECCOB B COOTBETCTBUU C BHIOPAHHOM
ctepoit mpodheccuoHaIbHOM AESITEIBHOCTH

3HaTB: METOABl OpraHU3aluu padoT
TEXHOJIOTHIECKUX MPOIIECCOB
He(Tera3oBoro KOMIUIeKca.

®parmeHTapHbIC
3HAHUSA

Henonasle 3HaHusA

CdopmupoBaHHbIe,
HO COZIEpIKaIlue
OTJIENIbHBIC TIPOOEITBI
3HaHUS

CdopmupoBaHHbIe
CHCTEMaTHYECKHE
3HaHUS

3agaHus It
KOHTPOJIBHOU
paboThI, TECTOBBIE
3a7[aHUsl, TEMBbI
pedeparos,
OMJICTBI




YMmerb: IpUMEHATH
TEXHOJIOTUICCKUM nporeccam
HeTera3oBOoro  KOMIUIEKCAa ISt
OpraHu3aiii  pabdOThl  KOJUICKTHBA
UCTIOJTHUTEIICH; MPUHUMATD
UCTIOJIHUTEIIbCKAE ~ PEIICHUs  TpHU
pazOpoce MHEHHMH U  KOH(DIUKTE
UHTEPECOB;  ONPEACTATh  HOPSI0K
BBITIOJIHEHHST paboT; OpraHU30BBIBATH
U TIPOBOJAWTH MOHUTOPHHT PadOT
He(TerazoBoro 00BeKTa;
KOOPJIMHUPOBATh paboty 1o cOopy
IIPOMBICIIOBBIX JTAHHBIX.

3HaHUA 110

®parmeHTapHbIe
3HAHUS

Henosnuwle 3HaHus

CdopmupoBaHHbIe,
HO COJIepIKaIIHe
OTJENbHBIC TIPOOEITBI
3HAHUSI

CdopmupoBaHHbIE
CHCTEMATHYECKHE
SHAHHS

Biagerb: HaBbIKAMH  OpraHU3alUU
OTIEPaTUBHOTO COIIPOBOXKJICHUS
TE€XHOJIOTHYECKUX  TPOLIECCOB B
COOTBETCTBUM C BbIOpaHHOH chepoit
npodecCuOHATBLHOM 1A TeNTbHOCTH.

®parmeHTapHbIe
3HAHUS

Henomnuwle 3HaHus

CdopmupoBaHHEIE,
HO COZIep Kaline
OT/IeNIbHBIE TIPOOEITHI
3HAHUS

CdopmupoBaHHbIe
CHCTEMaTHUYECKHE
3HAHUS




8. OcobennocTn peanqu3anuu TMCHUINIJIUHBI 1JIA HUHBAJIUW/A0B U JIUMIl C OrPAaHUYCHHBIMHU
BO3MOKHOCTAMM 3/10POBbA

JIssi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOMH
aTTecTaliud OO0y4arommxcs Co3laHbl (DOHABI OIICHOYHBIX CPENCTB, AaJalTUPOBAHHBIC IS
WHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbSI U TIO3BOJISIFOIUE OICHHUTH
JOCTHIKEHUE MU 3alJIAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTENbHOW MPOrpaMMe pe3yNIbTaToOB
00y4YeHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIICTEHIIUH, 3asBICHHBIX B 00pa30BaTeIIbHOM
nporpamme. @dopma mpoBeneHUs ~TEKymIeH ~—aTTecTallid Ui CTYJACHTOB-WHBAIHIOB
YCTAQHABJIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TIcHXO(u3nYecknx ocoOeHHOocTeH (yCTHO,
MUCbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMITbIOTEpe, B opme TectupoBanusi u T.1.). [Ipu
TECTUPOBAHUU JUIs CIAO0OBUASAILIMX CTYACHTOB HCIOJB3YIOTCS (DOHIBI OIEHOYHBIX CPENICTB C
VKpyIHEeHHBIM ~mpudToM. Ha 23K3aMeH mnpuriamaercs COMPOBOXKIAIONIMKA, KOTOPBIN
o0ecrieyrBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyIeHTY. [Ilpum HEoO0XOJAMMOCTH CTYACHTY-
WHBAJIHUIY TIPEIOCTABIISCTCS TOTIOJTHUTEILHOE BPeMsl JJIsl IOJATOTOBKM OTBETA Ha dK3aMeHe (WIn
3agere). OOydaronpecs C OTrpaHWYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbsS M OOydaromuecs
WHBAJIUIBI 00ECIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH OO0pa30BaTEIbHBIMU PECypCaMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (opmax,
aJaNTHPOBAHHBIX K OTPaHUYCHHUSIM UX 370POBbSI H BOCIPHUSTHS WH()OPMALIUH:

1) JUTsS. THBJTUJIOB | JIWII C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- IS CJeNmbIX: 33JlaHus JUIS BBITIOJHEHHS HAa CEMHUHApaxX M MPAKTHYSCKUX 3aHATHUIX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiiis unu B BUAE IEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C ITOMOIIBI0 KOMIIBIOTEPA CO CHEIHAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUISL CJICTIBIX, JTMOO 3aUUTHIBAIOTCS] ACCUCTEHTOM; MMChbMEHHBIC 3a/IJaHHS BBITIOHAIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3UPOBAHHBIM
POTPAMMHBIM 00ECTICUSHUEM ISl CJICTIBIX JINOO HATUKTOBBIBAIOTCS ACCHCTEHTY; 00yJYaroIuMCs
JUTSL BBITIOJIHCHUS 3QJaHUS TPU HEOOXOTUMOCTH MPEIAOCTABISICTCS KOMIUICKT MHCHMEHHBIX
NPUHAJISKHOCTEH U Oymara Juis ichMa pelbe(HO-TOUCUHBIM IpHQTOM bpaiis, koMmnproTep co
CHEIUAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICICHUEM TSI CIICTIBIX;

- 1S cJIa00BUAAIIMX: 00SCIICUYMBACTCS WHANBUIYAIILHOC PABHOMEPHOE OCBEUICHUE HE
menee 300 urokc, oOydJalOIIMMCS IS BBINIOJHEHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaK)K€ UCTIOIB30BaHUE COOCTBEHHBIX
YBEJIMYUBAIONIUX YCTPONCTB; 3aaHUs JJIs BBITIOJHEHUS 3aJaHuid 0()OPMIISIOTCS YBEIMUCHHBIM
mpuQTOM;

2) JUTSL THBAJTUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbBSI MO CJAYXY:

- a8 TIYXHX M cJa00CJbIIAINMX: O0ECIeurBaeTcss HalW4Khe 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, TPH  HEOOXOIUMOCTH  OOyYarONIUMCS
MPEIOCTAaBIsACTCS  3BYKOYCHJIMBAIOIIAS  amnmapaTypa  HWHIUBUAYATbHOTO  TOJH30BAHUS;
MPEIOCTABIISIOTCS YCIIYTH CYpAOIIEPEBOTIHKA;

- UISl CJeNOrJyXHMX JIOMyCKAaeTCs MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIepEBOTUNKA (TOMUMO TPEOOBAHUMN, BBITIOIHSAEMBIX COOTBETCTBEHHO IS CIICTIBIX U

TIIyXUX);

3) JUTSL JIMIL C TSDKETIBIMU HApYIICHUSIMU PEUH, TIIYXUX, CIa0OCHBIIAIINAX JIEKIHA U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOIATCSA B IUCbMEHHON (opMeE;

4) JUTSL MTHBAJIMIOB | JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApyUIeHHs ONOPHO-IBUIATEJbHOI0 annapara:

- i JdL € HApYWCHUSAMU OINOPHO-ABHUIATCIBHOIO alrapara, HapYICHUAIMU
JIBUTATENBHBIX (YHKIUH BEPXHUX KOHEUYHOCTEW WMIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
IMUCBbMCHHBIC 3a/IaHUs BBIMIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHUAIM3UPOBAHHBIM ITPOTrpaMMHBIM
obecreueHreM U HaJMKTOBBIBAIOTCS ACCUCTEHTY; BBIIOJIHEHUE 3a/1aHUM (TECTOB, KOHTPOJIbHBIX
paboT), MpOBOAMMBIEC B TUCHMEHHOM (popMe, MPOBOATCS B YCTHOM (popMme myTeM ormpoca, Oeceb
¢ o0yyaronmmcs.
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9. YueOHO-MeTOAMYEeCKOe M HHPOPMaLMOHHOE o0ecrevyeHne
AUCHUTIIHHBI

DKcIuTyatanusi HeTSAHBIX U Ta30BBIX MECTOPOXKJICHUM [DJIEKTPOHHBIN pecypc]: ydeOHoe
nocoboue/ H.FO. Bamkupuea [u ap.].— DNEKTpOH. TEKCTOBbIe naHHbIe.— Ka3aHb:
Kazanckuil HallmoHaIbHBIA MCCIEA0BATEILCKUIA TEXHOJIOTHYECKUH yHHBepcutet, 2016.—
108 c.— Pexxum pocryma: http://www.iprbookshop.ru/79600.html.

[TerpakoB JI.I'. Pa3zpaboTka He(TSHBIX M Ta30BBIX MECTOPOXKICHUM [ DIIEKTPOHHBIN pecypc]:
yueOnuk/ IlerpakoB H.I'., Mapmamor /[.B., Makciotud A.B.— DIeKTpOH. TEKCTOBBIC
nanubie.— CII06.: HanwoHanmeHBI MUHEPAIBHO-CHIPhEBOM YHUBEpPCUTET «l OpHBINY,
2016.— 526 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/71703.html.

Hedtp 1 ras [Dnexkrponnslii pecypc] / - M. : I'opnast kaura, 2013. - 272 ¢. - ISBN 0236-
1493-2013-48 - Pexxum poctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

BacunbeB B.A. VHHOBallMOHHBIE TEXHOJOTHM pa3pabOTKH HE(PTSIHBIX MECTOPOXKICHHNA
[DnexTpoHHBI pecypc]: yueOHoe mocodue/ BacunseB B.A., 3unoBseBa JI.M., Kparomkuna
M.B.— DnekTpoH. TekcToBble fanHble.— CtaBpornoiib: CeBepo-KaBkasckuii dhenepanbHblii
yauBepcureT, 2014.— 125 ¢.— Pexum nocryma: http://www.iprbookshop.ru/63088.html.
ApOy3oB B.H. COopHHK 3a1a4d MO TEXHOJIOTHMH A0ObMM HE(PTH U ra3a B OCIOKHEHHBIX
ycIoBUSAX [DneKTpoHHBIM pecypc|: mpaktukym/ ApOy3zoB B.H., Kypranoa E.B.—
ONEeKTPOH. TEKCTOBble JaHHble.— ToMck: TOMCKUN NOJUTEXHUYECKUM YHHBEPCUTET,
2015.— 68 c.— Pexum nocryma: http://www.iprbookshop.ru/34711.html.

[Terpakos /I.I'. PazpaboTka HEPTSHBIX ¥ Ta30BBIX MECTOPOXKICHUH [ DIEKTPOHHBIN pecypc]:
yuebnuk/ IlerpakoB I.I'., Mapmamos /[.B., Makciotun A.B.— DneKTpoH. TEKCTOBBIE
nanHsle.— CI16.: HauuoHanbHbII MHHEpaIbHO-CHIPHEBOW YHHUBEPCUTET «[ OpHBII»,
2016.— 526 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/71703.html.

[IpumeHeHne OBEPXHOCTHO-AaKTHUBHBIX BEIIECTB B  Ipolleccax IMOArOTOBKHM U
TPAHCIIOPTUPOBKU HepTH [DneKTpoHHBIH pecypc]: monorpadus/ H.FO. bamkupuesa [u
ap.]— OnektpoH. TekcTtoBble gaHHble.— Kazanp: KazaHckuiél  HalMOHaIbHBIN
UCCIIeIOBATENLCKUN TeXHONornueckui ynupepcutet, 2016.— 168 ¢c.— Pexum mocryna:
http://www.iprbookshop.ru/62245.html.

Hed1b u ra3 [Dnextponnsiit pecype] / - M. : ['opnas kuura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexum moctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

Cuzos B.®. Ynpasnenue pazpaboTkoil 3anexeid HEPTH ¢ TPYJHOU3BIEKAEMbIMU 3allacaMU
[OnexTpoHHBI pecypc]: ydueOHoe mocobme. Kypc nexuwmii/ CuzoB B.d.— DnektpoH.
TekcToBble AaHHbIe.— CtaBpononb: CeBepo-KaBkasckuili (enepanbHbIi YHUBEPCHUTET,
2014.— 136 c.— Pexxum nocryma: http://www.iprbookshop.ru/63148.html.

Casenok O.B., Meroasl nporHo3upoBaHus (aKkTOPOB 3aTpPyAHEHHS HEPTETOObIYU C
OCIIO)KHEHHBIMH YCIIOBUSIMU M aHAIW3 TMPUHIUIOB HH(DOPMALIMOHHBIX YHPABISIONIUX
cucteM [Dnekrpornsii pecypce] / CaBenok O.B. - M. : T'opuas kaura, 2013. - 54 c. - ISBN
0236-1493-2013-57 - Pexxum poctyna: http://www.studentlibrary.ru/book/0236-1493-2013-
57.html.
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10. MaTepuajibHO-TEXHHYECKOE 0O0ecnedeHue JUCHUILTHHBI

10.1. Aymutopus Ha 54 OCaAOYHBIX MECT 000PYJOBaHHAS CIICIIUATN3UPOBAHHON
yueOHOI MeOeIbI0, TPOSKTOP C IKPAHOM IS IEMOHCTPAIMH MTpe3eHTanuii, HoyTOyK (1 mT.),
naboparopHsblii creny [azmudr.

Habop nemMoHCTpaimOHHOTO 000PYI0BaHUS U Y4€OHO-HATJISITHBIX TIOCOOHA.

10.2 ITomemnenue misi caMocTosITeNIbHOU padoThl 4-01. UuTanpubiii 3an o6ubauoteku (YK

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