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IIpexucioBue

1. IlporpamMma pazpaboTana B COOTBETCTBUU ¢ TpeboBaHusMu DeneparsHOro 3aKOHA OT
27.12.2012 1. Ne 273-®3 «0O6 obpazoBanmu B Poccuiickoit Demepanumy», (erepaisHOro
rOCyIapCTBEHHOIO 00pa3oBaTENbHOrO CTaHaapTa Beicmero obpaszoBanums (OI'OC BO) mo
HanpaBIeHUIO MOAroToBKM (cmenumansHoctd) 21.03.01 HedrerazoBoe memo yTBEp:KIEHHOIO
npukazoM MunoOprayku PO Ne 96 ot 9.02.2018 rona.

2. PazpaboTuuk(m):

- W O.H. buprokosa

(yueHas cTeneHsb, yyeHOe 3BaHHE) (momrfiace) (H. O. damunus)

3. CornacoBaHo pyKOBOAUTENEM OOpa30OBaTENbHOW MPOrPaMMBl IO HAIPABIEHHIO
noaroroBku 21.03.01 Hedrerazosoe neno

KaHJI. Teorp. HayK H.O. UrenbaeBa

(yueHast CTeneHs, yueHoe 3BaHue) Wé{xﬁucs) (U. O. damunus)

4. YTBepxaaro:

Jupexrop MHI /2%/ B.U. 3enenckuii

(DOWKHOCTB) B (moanuce) / (M. O. damunus)



1 Iles1sb 0CBOEHHUS U CIHILTHHBI

[{enpr0 OCBOCHUS JUCIUAILIUHEI SIBIISICTCS
KOMIICTeHIINM, HalpaBJIeHHBIX Ha Ipruodpere
Pa3IMYHBIX  TEXHOJOTMYECKHX  IIPOIECCOB

OCBOEHHUE 00yUJaIOMUMUCS MTPO(ECCHOHATEHBIX
HAE 3HAHUM ¥ HABBIKOBII0 IIPUMEHEHUIO
NOOBIMM  YIJIEBOAOPONHOTO  CHIPbS  Ha

OCHOBC HOPMATHUBHBIX IIPABOBLIX dAKTOB Poccuiickoit (Denepaunm

2 MecTo nucunminael B crpykrype OIIOII

,HI/ICIII/IHJII/IHa OTHOCHUTCSI K BapHaTUBHO

i yvactu Onoka bl yueGHOro miama, MOZyJb

OKcIUTyaTanus ¥ 00CITy>)KuBaHue 00BEKTOB JOOBIYH HEPTH.

3 ®opmupyemMble KOMIETEHIHH 00yJIaromerocs

IInanupyemsle pe3ynsraTsl ocBoeHus OIIOIT
(KOMIIETeHLIMH), TOCTHKEHHE KOTOPBIX
obecrneynBaeT JUCUUIUIHHA

ITnanupyemsble pe3yabpTaThl (COOTHECEHHBIE C
YCTaHOBJIEHHBIMH UHIUKATOPaMH JOCTIKEHHUS

Ko

COICPKaHUE KOMIIETEHIIUH
KOMIICTCHLIMH

KOMITETESHLIN)

Cnoco6eH OCyIIEeCTBIIATh
OpraHu3aluio paboT MO MOBBILIEHHIO
3¢ dexTUBHOCTH Mporecca JOObUH
YTIE€BOIOPOIHOIO CHIPhS

[IK-3.1 3. MeTo 161 ONTUMH3AIUE CHCTEMEI
IUIACT - CKBXXMHA - IIOTPYKHOE HACOCHOE
o6opynoBaHue - cucreMa coopa MpOoayKIHK
[IK-3.1 V. [Ipou3BoAUTE KOPPEKTUPOBKY
MEPOIIPUATHUH IO ONTHMHU3AINH JOOBIYH
YTIIE€BOJIOPOTHOTO CHIPhS

IIK-3.1 B. Onrirom dopMupoBanus
IIPEJIOKEHUHN 110 ONTHMHM3AIMH CHCTEMBI
IIJIacT - CKBXXKHHA - ITOTPYKHOE HACOCHOE
obopynoBaHue - cucTeMa cOopa IMPOAYKIIUU
[IK-3.2 3. MeToib! OIleHKH ITOKa3aTeleit
SKCILTyaTaIlldd CKBOKUH

[IK-3.2 V. AHamu3upoBaTh TEXHOJIOTHYECKUE
[IOKa3aTelnu pabOThl CKBAXKUH ’
IIK-3.2 B. HaBblkamu aHam3a JUHAMHAKA
JNOOBIYY YIJIEBOJOPOIHOTO CHIPhS

4 CTpyKTypa H cofep:KaHUue JUCHUILTHHBI

Ob6mas TPYAOEMKOCTh JUCHUIINIMHEI COCTABIIACT

6 3a4eTHBIX enuHuIEl 216 yacos.

TpynoemMKocTs Mo BUIaM
yaeOHOH paboThI, yac -
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8 cemecmp
Beenenmue. cobecenos
I'eonoro-pusnyueckas AHVE
1 | xapakTepHCTHKa  MECTOPOXICHUHA 4 5 16 | IIK-3 | pedepar,
HedTH U raza. Komrekrops!r HehTu u KOHTPOJIbH
rasa, HX XapaKTEPHCTHKA (THIBI . pabora




KOJIJIEKTOPOB, IIOPUCTOCTb,
IIPOHUIIAEMOCTB). OS¢ dexTrBHAL
TONMIIMHA  IUIACTa,  IOKPBIIIKH,
OPUPOIHBIA pe3epByap, JIOBYIIKH,
KnaccuuKanus 3aexel, OCHOBHBIE
cBoiicTtBa YB.

Onenka 3amacoB HEPTIHBIX

MECTOPOXKICHUN
Pexxumpl  paspaboTkm  3ajiexeit
HedTH.

ITnacToBbIe peXXUMBI HEQTAHBIX U
ra30BBIX 3aJIeKeH (BOJOHAIIOPHBII

PEXHUM, Ta30HAIIOPHBINA PEXUM, cobecenos
aHue
PEXUM PacTBOPEHHOTO rasa, 16 | IK3 | pedepar,
TPaBUTALMOHHBIA PEXUM). ROBTpOER
VckyccTBEHHO BOJIOHAITOPHBIN ast pabota
pexxuM. XapaKTepucTUKa
IIJJACTOBOT'O JIaBJICHUS IIPH
€CTECTBEHHBIX PeXUMax pa3paboTKu
He(DTIHBIX 3aJISKEH.
Cucrembl pa3paGoTKl 3ajiexeid
HeTH. cobecenos
aHue
OOBexT pa3paboTKd W OCHOBHEIE 1§ | s | b
IIPUHITUIIBL MX BBIIEICHUS. KOHTPOILH
Craguu pa3paboTku HeTSIHBIX as pa6ota
MECTOPOXKICHUII.
OcHoBHBIE MOKa3aTeJH
pa3padoTKu HeQTAHBIX
MECTOPOKAEHHI1.
XapakTepucTruKa QOHIa CKBaXHH,
KaTeropuy CKBAXKKH, cobeceios
) HHUE
9KCIUTYyaTAIlMOHHBIN (OHI CKBOKUH, 8 | tigs pez);; .
KapThl TEKYIIETr0 ¥ HaKOIJIEHHOTO KOETPONBE
COCTOSIHHS pa3paboTku, rpadhuKu as pa6ota
pa3paboTku He(TIHBIX
MECTOPOXKIACHUH, KapThI TEKYIIUX U
HaKOIUIEHHEIX 0TO0opoB. [TmactoBoe
JaBJIEHHUE, KapThl n300ap.
IIpoexTHpoBanue pa3padoTku
MeCTOpOKAeHHi, IOArOTOBKAa K
JKCILTyaTalUuH " OCBOEHHIO .
HeTAHBIX MeCTOP OKIEHUIA. aHme
Bunbr npoeKTHEIX padoT IO CTagusIM 16 IIK-3 | pedepar,
pa3paboTKu MEeCTOPOXKICHUH, KOHTPOJIbH
ucxoaHas HHGOpPMAIH UL A R
COCTaBJICHUS IIPOCKTHBIX
JIOKYMEHTOB.
AHaym3 pa3paboTkn R —
MeCTOPOKAeHHUSI. aHue
comocTaBieHue GpaKTHIeCKuX 16 | TIIK-3 | pedepar,
Ioxasateneil pa3paboTku ¢ KOHTpOJIbH
as paboTta

JAHHBIMH [TPOEKTA, IPEABIIYIIETO




aHaJIN3a, BEISICHEHHE IPUYUH
H3MEHEHMsI KKIO0r0 IoKa3aTes,
BEISIBJICHHE B3aUMOCBSI3H U BIIUSTHUS
OCHOBHBIX (pakTOpoB. AHANMU3
TEXHOJOTHYECKHUX IT0Ka3aTesen
pa3paboTkH (10 MECTOPOKICHHUIO,
OTZIENBEHBIM 00BEKTaM U y4acTKaM).
AHanu3 COCTOSIHUS TEXHUKU
JIOOBIYH:

KonTpoas 32 Tekymeii
pa3paboTKoii HepTAHBIX
MecCTOopo:kaeHui. Perymupopanue
paspaboTku 3anexeit HeQTH.
OcobeHHOCTH pa3pabOTKHU 3ayIexKeit
He(TH Ha 3aBEPIIAIONTIX CTAIUIX

11

IIK-3

cobecenoB
aHue
pedepar,
KOHTPOJIbH
ast pabora

OcHoOBHBIE 321a4H U COJIEPKAHIE
aBTOPCKOIo HaJ30pa 3a
pa3paboTKoii HepTAHBIX
MecTOpoXXaeHuH. MeponpusiTus 1o
6e3omacHOMy BeIEHUIO pabor,

8 | panMOHaIFHOMY HCIIOJNB30BAHHIO
Heqp, o0ecniedeHuIo TpeOOBaHUM B
o6acTi oXpaHsl HeJlp IIpH
pa3paboTke HePTIHBIX
MECTOPOXKIAECHUM

10

I1K-3

cobecenos
aHue

KOHTPOJIbH

as pabora

HUTOI'O

32

40

117

5 Obpa3oBaTenbHBIe TEXHOJIOTHH, HCIOJAb3yeMble IIPH Pa3JIAYHBIX BHIAX Y4eOHOM

padoThI

Ne temsI OOpazoBaTenpHas TEXHOJIOTHSL

1 Y1paBisieMsl JUCKYCCHsI

Paz00p KOHKPETHBIX CUTyaluit

YHpaBHﬂeMH JUCKYCCHUA

YrpasiseMs TUCKYCCHUs

Pa360p KOHKPETHBIX CUTyalluit

praBJISICMH JUCKYCCHUA

Pa360p KOHKPETHBIX CUTyaluit

Paz00p KOHKPETHBIX CUTyanuit

RNQA| A\ |[P=|—= [N W

Yrpasnsems: JUCKYCCHS

6 Meroanuyeckne yKa3aHus s 00y4alomuXxcs M0 0CBOEHHIO (U CHUILIHHBI
OneKkTpoHHO-MHGOPMaNMOHHAsT  00pa3oBaTebHAS

IIpe€acCTaBJICHA

JIMYHBIM

KaOMHETOM, PacIOJIOXEHHBIM IO cchUIKe https://itport.ugrasu.ru, 37eKTpOHHON GHOIMOTEYHON
cucteMmoir  https://lib.ugrasu.ru, smexTpoHHBIM KaTamoroM Haywnoit OuGnuoreku IOI'Y
https://irbis.ugrasu.ru u cucreMoil mucraHuHOHHOro o0yduenuss Moodle, pacmonoXeHHON IIO

cceuike http://eluniver.ugrasu.ru.

Meromuueckue ykasaHuMs AN oOydalommxcs W3 4Yuclia WHBAMIOB u jul ¢ OB3 B
JOCTYIHOM Ul HUX (popMe IpeACTaBICHEI B JIIEKTPOHHOM BHjE B cucteMe Moodle 1o cchuike

http://eluniver.ugrasu.ru.




6.1 MeToan4yeckue yKa3aHus K 3aHATHSM JEKIMOHHOT0 THIIA

Hamucanme koHCIeKTa JEKIUH: KpaTKO, CXEMATHYHO, IOCIEIOBaTeNbHO (UKCUPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOIIEHHUS; ITOMEYaTh BAXXHBIE MBICIH,
BBIIEJIATh KIJIIOUEBBIE CJIOBA, TEPMHHBEL. IIpoBepka TEpPMHUHOB, IOHATHH C IOMOUIBIO
SHIIMKJIONENH, CcIoBapel, CIOPaBOYHUKOB C BEIIUCBIBAHMEM TOJKOBAaHHM B TeTpaib.
OO603Ha4uTh BOIPOCH], TEPMHUHBI, MaTepuall, KOTOPHIA BBI3BIBAET TPYQHOCTH, IIOMETUTH H
IIOIBITaTECSl HAUTH OTBET B PEKOMEHAYyEMOH NHuTeparype. Eciu caMOCTOSATENBPHO HE ymaeTcs
pazobpaThcsi B Marepuale, HeoOXoauMo c(hHOpMYIHpPOBAaThH BOIPOC M 3aJaTh €ro HaydHO-
nefarorndeckoMy paboTHHKY Ha IPAaKTUYECKOM 3aHSTHH.

6.2 Meroau4yeckne yKa3aHus K NPAKTHYECKHUM 3aHATHIM

Ilenpr0 NpPaKTHYECKWX 3aHATHM SBJSIETCS 3aKpEIUICHUE TEOPETHYECKUX 3HAHUA U
npruoOpeTeHne IPaKTUYeCKUX YMEHHUH U HaBBIKOB. MeToaudyecKue pPeKOMEHAINH 10 KaIou
IPaKTU4eCKOH paboTe HMEIOT TEOPETHYECKYI0 4YacTh, ITOATOTOBICHHYIO OTHETIBHO, WIH
yKa3aHUe Ha UCTOYHUK, HEOOXOMUMBIN AT IOATOTOBKU K COOTBETCTBYIOIIEMY NPAKTHYECKOMY
3aHATHIO, C HEOOXOIUMBIMHU JUISL BEIIOTHEHUS paboThl GOpMyIaMu, MOSCHEHUSIMH, TaOIHIAMH U
rpapukamMy; aJropuTM BBIIOJHEHHS 3adaHuil. [IpakTHdeckue 3alaHus COYETAIOTCI C
TEOPETHYECKMMH 3HAHMAMU. I[poBeNeHHIO IPaKTHUECKOr0 3aHATHS KaK IPaBUIO IPEIIIECTBYET
camocTrosTensHas paboTa obydaromerocs.

6.3 MeToan4yeckue yKa3aHHsI K CAMOCTOSITEILHOM padoTe

B pamkax camocCTOATENbHOM paboTEl OOydaromuiicss 3HAKOMHTCS C pabodyeit
oporpamMMoil, ocoboe BHHMMaHHME MIOJDKHO YIENAThCS LENsAM M 3ajadaM, CTPYKType H
COJIEPXKaHHUIO JUCIHUIUIMHBI. AHATU3UPYETCS KOHCIEKT JIEKIIMH, BEIETCSA IOJrOTOBKA OTBETOB K
KOHTPOJBHBEIM BOIIpOCAaM, IIPOCMAaTPUBAETCs pPEKOMEHIyeMasl JIUTeparypa, HCIOIb3YIOTCS
ayZMo-BHJIEO3ANKCH 10 33JJaHHOH TeMe, peIIaoTCs pacyeTHO-rpadUIecKre 3aIaHusl, 3a1aud 10
ITOPUTMY U Jp.

6.4 MeToan4yeckue yKa3aHHs K KOHTPOJIbHOI padore

B xoHTpOIBEHOM paboTe pacKphIBalOTCS ONPENeICHHbBIE YCIOBHEM BOIPOCHL. McXonHpIMu
JAHHBIMH U BBIIOJHEHUS KOHTPOJBHOW pabOTBl MOTYT CIY)XHUTh YYeOHUKH W y4eOHBIE
1oco6us, pe3yspTaThl UCCIENOBaHUN U Ap. 3aBeplIeHHas KOHTpOJIbHas pabora, ohopMIIeHHAsS
JOJDKHBIM 00pa3oM, IOANMCEIBAETCS OOydYaromuMcs Ha THTYJIBHOM JIUCTE€ M CHACTCS IS
IPOBEPKM HAy4YHO-TIIEJAaroruyeckoMy paboTHuky. Cpok caauyd KOHTPOJBHOM  paboThI
OIIpENENIAETCS B COOTBETCTBHH C Y4EOHBIM IJIAHOM U JOBOAUTCS JIO CBEICHIUSI 00 yJAFOIIHXCS.

7 @oHA ONEHOYHBIX CpPeICTB [JIs TeKymero KOHTPOJsA YCIeBAeMOCTH,
NPOMEKYTOYHOH ATTECTAIMH N0 UTOraM OCBOEHHUSI NHCHUILIUHBI, Y4e0HO-METOqUYECKOEe
of0ecrneyeHne caMOCTOATEILHOH padoThHI 00yJaromuxcs

IIpomexxyTogHas aTTecTanys oOydaromUXCsl IPOMU3BOAMTCS B JUCKPETHBIE BPEMEHHBIE
untepBasnel HIIP, obecneumBaromuMu peanusanyuio AWCHUIUIMHEI B (opMe 3K3ameHa B 8
CeMecTpe.

OO6y4eHre M KOHTPOJIb OOYYarOIUXCs W3 YUCIIa WHBAJIUAOB W JIUI C OTpaHHYCHHBIMU
BO3MOXHOCTSIMH  37I0pPOBbSI IIpM HEOOXOMUMOCTH OCYIIECTBIIIETCS C  HCIOJB30BAHHEM
CIIEUATBHBIX METONOB OOydYeHMsS M AWAAKTHYECKHX MaTepHalIOB, COCTABIEHHBIX C YYETOM
0COOEHHOCTEH ICUXO()HU3UYECKOTO PA3BUTHUS, MHAWBUAYAILHBIX BO3MOXKHOCTEH M COCTOSHHS
3I0POBBS TaKuX oOydarommuxcs (00yJaromerocs).

V4eOHO-METOAMYIECKHE MaTepHabl IS CaMOCTOSTEIbHOM paboThl 00YJaromuXcs W3
qucIa MHBAJIUAOB M JIAI C OIPAaHWYEHHBIMHM BO3MOJXKHOCTSIMH 3I0POBBSI IMPEINOCTABISIOTCS B
dopmax, afanTHPOBAaHHEIX K OTPAaHUYCHUSIM UX 30POBbS ¥ BOCIPHUATHSI HHPOPMAIWH.

Metonugeckoe obecnedeHue s OOyYarOmUXcs W3 9YHCIa WHBAIUIOB M JIHI C
OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBbSI IIPEACTABICHO KaK 3JIEKTPOHHBIA y4eOHO-



METOIUYECKUH KOMIUIEKT JOKYMEHTOB IO IUCIMIUIMHE M pa3MemieHo B cucteme «Moodley
(u/unu B cucTeME YIIpaBlIeHHs 3JIEKTPOHHBIMH 00pa30BaTEeNbHEIMU pECypcaMyl) Ha caiiTte
VYuuBepcuTeTa 1o ccbuike http://eluniver.ugrasu.ru.

7.1 TexHoOrH4ecKasi KapTa AUCHUILINHBI
8 cemecmp

Ne MaxkcuManbHoe
Hazsanwme TeMsl

/o KOJIMYECTBO OAIIIOB

O6s3arenpHbIN ypoBeHs ( 70 6aywioB)

Beenenue. I'eonoro-dusnyeckas xapakTepuCTHKA

- MECTOPOXKJIeH!UH HeTH 2

2 | IlmacToBBIe pesKUMBI HE(DTIHBIX U Fa30BBIX 3aJIEKEH 10
CucteMsl pa3zpaboTku 3anexeit HedTH.

3 | O6beKT pa3paboTKu U OCHOBHBIE IPUHIIUIIEI UX BBIIEICHHUS. 10
Cranuu pa3paboTKU HEPTSIHBIX MECTOPOXKICHIIA.

4 | OcHOBHBIE OKa3aTeIN pa3paboTKU HEPTSIHBIX MECTOPOXKICHUI 5

5 | KontponsHas pabora o temam 1-4 5
Bugsl  mpoekTHBIX — paboT  mo  cTamusM  pa3paboTKd

6 | mecropoxnenuit. UVcxonmnas wuHGOpManus UL COCTABIICHHUS 10
IPOEKTHBIX JOKYMEHTOB.

5 Ananu3z pa3paboTku MmecTopoxaeHus. CormocTaBiaeHue 10

(baKkTUYeCKUX IoKa3aTesned pa3pabOTKu ¢ JaHHBIMH ITPOEKTa

8 | Konrtpois 3a Tekymei pa3paboTkoil HeQTIHBIX MECTOPOXKICHIIHA. S

9 OcHOBHBIE 3aa4ll M COAEpPKAaHHE AaBTOPCKOTO HAI30pa 3a
pa3paboTKoit HeDTIHBIX MECTOPOXKICHH.

10 | KonTponpHas pabora o Temam 5-8 3

JononaurtensHEI ypoBeHs ( 30 6amion)

1 Pedepatsl mo TemMaM, BBHIHOCHMBIX Ha CaMOCTOSITENBHYIO

10

npopaboTKy ,
2 | CobecenoBanue 10 pa3fenaM AUCIUTUIHHEL 10
3 | Ily6Gnuxanus B cOOpHUKE TE3UCOB JOKIIANOB 10
HTtoro 100

IIxana onleHUBaHUSI PE3yILTATOB 1O OANLILHOU CUCmeMe:

Kpurepru BeICTaBIIEHUS OIIEHKHU 0 SK3aMEHY MPH IPOMEKYTOYHOM aTTECTAIHH
oTiauyHo oT 89 mo 100 6amnos;

xopomo ot 75 1o 89 6amios;

YIOBIETBOPUTENBHO OT 61 110 74 6aios;

HEeyI0BJIETBOPUTENHHO OT 0 10 60 6ayoB..

7.2 IlpaMepHBbIe KOHTPOJILHBIE 32JaHHS IPH MPOBEAEHNH NMPAKTHYECKHX padoT

3aganue 1. Ompenenuts Ko3¢dduiueHtsl HedTe-, BOJO- M Ta30HACHIIIEHHOCTH IOPOIBI, B
obpasiie koTopoit comepxkutcs HebtH VH = 4,44 oM, Bomel VB = 4 cM®; comepkamascs B
obpasie mMacca )uakoctd G = 92r; IIOTHOCT MOPOIE! Pr=2 T/cM>; KO3((GUIUEHT TOPUCTOCTH
m= 0,25; o6pemuble K03 PunueHTs HehTH U Boas! bH =1,2; b =1,03.

Heobxonumsle k03¢ GUIMEHTHI ONPENETHTh, MOB3YACh hopmynamu 1-2-3.

O06beMsl conepakameiicss B 00pasiax IOpoabl BOABI U HE()TH ONMPEelTiOTCsS B JIaOOpaTOPHBIX
YCIOBHAX IIpY IIOMOIIM ammnapara 3akca. VcIons3yst 5T JaHHBIE, BEIUUCIIIOT K03GbGUIMEHTE
HedTe-, BOJO- ¥ ra30HACHIIIEHHOCTH (B JOJIIX €IMHHUIIEI) IO CIESAYIOIIM HOpMYIIam:

K03 GuUIueHT HePTeHACHIIIEHHOCTH Sy= Vupn/ mG (1)

K03 GUIIMEHT BOOHACHIIIEHHOCTH Sz = Vpn/ mG (2)

K03 unueHT razoHackueHHOCTH Sr= 1- (Sybu+ Sgbs) (3)




Vi, Vs — COOTBETCTBEHHO 00BEMEBI coflepkameiicsa B 00pasie He(TH U BOMBL, CM; pn - INIOTHOCTH
mopoxsl, r/cM’; m- Ko3Q@HUIMEHT NOPHCTOCTH, oMM emuHUIEl; G- Macca >KHIKOCTH,
comepkamieiics B obpasiie, I; by, be- 00beMHBIE KO3)YUIUEHTEI COOTBETCTBEHHO HE(QTH U BOJEL,
nonmu equHABL. OTBET 3anucarh B JOJIX WK %. IIpencTaBuTh KpaTKyro XapakTepUCTHKY.

3amanue 2. Omnpenenuth cpenuee 3Hadenne BHK HedTsHo# 3amexxu 1mo mnpoOypeHHBIM
CKBa)XMHAM.
[TopsOK BBITONHEHUS pabOTHL:
1. OnpenenuTh rryOUHBI 3aJIEraHus ITOIOIIBEI IIACTA.
2. PaccunTtarh aGCOMIOTHBIE OTMETKH 3aJIe€TaHUs KPOBJIH U ITOAOMIBEI ILIACTA.
3. Paccuurats abcomorHsle otMerku BHK B ckBakmHax m o6ocHoBaTh monoxkenne BHK mo
3QJIEXKH B LIETIOM.
JlanHble OypeHHs] H HCCIeJOBAHUS CKBAKUH

NeNe AnpTUTyn2 V nnvne- I'nmybuna O6was tomuumua| ['nmy6una
CKBa)KHH CKBaYKUH HUe 3aJIeraHus IU1acTa, otbusku BHK
CTBOJIA KpOBJIH ILJIACTAa, o 'UC,
CKBaYKHUH
A, M Al M Hre, M ho, M BHK [, M
1 50,4 145,7 2226,3 10,8 2230,3
2 49,3 181,0 2264,3 14,2 22643
3 55,0 1443 2237,5 11,4
4p 38,2 0,0 2060,2 10,5
5 52.9 1559 2227,0 12,8
6 56,3 186,2 2268,5 T
7 45,6 145,4 2223,0 12,4 22252
8 48,9 186,2 2263,1 13,8 22689
9 51,6 148,5 2214,1 15,0
10p 53,3 0,0 2083,5 13,0 2087,1
11 52,7 166,8 2237,5 13,0
12p 54,6 0,0 2064,8 18,6
13 47,7 177,9 2247.,4 10,2
14 51,1 189,9 2272,8 12,8 2275,0
15 48,8 158,1 2240,9 12,0
16 58,0 149,3 2235, 12,8 2241,1
17 48,7 158,4 2226,3 12,2
18 53,9 163,7 2255,6 10,2
19 55,2 1535 22443 7,6
20 48,1 148,7 2238,8 8,0

Jliis onpeneneHus abCOIOTHOM OTMETKH KPOBIH (IIOIOIIBEI) IPOAYKTHBHOTO ropuzonTa 1 BHK
HEOOXOUMO 3HATh: IBTUTYNY A YCThsI CKBXXHHEI (BBICOTA B METPax HaJl YPOBHEM MOpS KaKOu-
au00 TOYKM 3€MHOM IOBEPXHOCTH); IIyOMHY L, Ha KOTOpPOM CTBOJ CKBaXKHHBI IIEpEeCeKaeT
KapTHPYEeMYIO IIOBEpXHOCTh; yANuHeHHe AL CTBOJA CKBROXHHBI 3a CUET HCKPUBJICHUSL.
Abconiomnvie ommemru 3aneeanus BHK B CKBOXXUHAX OIpeNesieTcs Mo GhopMyJie:
BHK.:0=(A+Al)—BHK;,rne BHK r;— rryouna 3aneranus BHK B ckBaxkune, M

3aganve 3. Onpenenuts 06beM HEPTU C PAaCTBOPEHHBIM B HEH ra3oM B IUTACTOBBIX YCJIOBHSIX.
(bopmyma 1.1) u o0beM HaJalIbHBIX TI€OJOTMYECKHX 3allaCOB 3TOTO K€ MECTOPOXKICHUS
IIPUBEIECHHOTO K IOBEPXHOCTHBIM YCIOBHSM ITociie nerasanud (popmyna 1.2).

Tabmuna 1.1 — Mcxongusle naHHBIe 10 HEPTIHBIM MECTOPOXKICHUSIM.



[Tpumeuanue. Tun 3anmexeii: H — nedtTamas; I'H — razomedrsmas; I' — razomas; HI'K —
HedTerasoKoHieHcaTHasl, BapuaHThl:1-30

Bapuantsl | MecTopoxaeHue Ton I'my6Guna Se, F,™* hsg, | Mom, | Bu,
/Tan 3anexed | OTKpwITHA / | 3ayeranus, | % M %
BBOJIA B M —
pazpaboTky m/m
1 CamoTiiopckoe / 1965/ 1670-2200 | 10 | 59259259 | 250 | 24 1,4
H,TH,I" 1969

O0BeM reoJIOrHYecKUX 3aIracoB HC(i)TI/I C PaCTBOPE€HHBIM B HEW ra3oM B ILIACTOBBIX YCIIOBHUAX

Oyznet paBeH:
i,

(1-Sg) =Sk

VH.ruz. =F haqﬁ "My '(I_Sg)ﬂ

rie F — miomas 3aexu, M2;
hsp — 30 dexTrBHAS HeQTEeHACHIIIIEHHAS MOIIHOCTb, M;
Mom — KO3 QUIUEHT OTKPBHITOHN IIOPUCTOCTH, JI.€.;

Ss — HACKHIIIIEHHOCTh OCTAaTOYHOM BOMIOM, JI.€.

- HedTEeHaCHIEHHOCTS, U1 HeTEHACHIIIEHHOr0 KOoJuIeKkTopa Sy + S = 1;

Bce HedTH, HaxoAACh O NEHCTBHEM BBICOKHX IUIACTOBBIX JABJICHUN U TEMIIEPATYp, COMAEPIKAT
HEKOTOpO€E KOJMYECTBO PACTBOPEHHBIX B HUX ra3oB. [IoaToMy o6bemM He(TH ¢ pacTBOPEHHBEIM B
Hell ra3oM B IIacTe, HEOOXOAUMO IIPUBOIUTH K CTAHAAPTHEIM YCIOBHSIM Ha [TOBEPXHOCTH 3eMIId
IIOCJIE €€ era3alliy. DTOT IIOBEPXHOCTHEIA 00BEM Vj.nos B CTAHIAPTHBIX YCIOBUSIX OYIET PaBEH:

1.2.

V.. -m

=8 B,

H.Nge <
rnae By, — 00beMHEIN KOS(I)(i)I/H_II/IeHT IUTAaCTOBOM HEPTH

3agande 4. .BBIIONHHUTH aHANM3 JUHAMHUKH TOJNOBBIX IIOKaszareleil pa3paboTku HeDTIHOH
3aJIeXKHU, OLIEHUTH €€ IPOMBICIIOBO-TE0JIOTHYECKYIO XapaKTepUCTUKY U PEe3yJIbTaThl pa3paboTKH.

ITopsimox BEITOTHEHHS PabOTHL:

1.PacunTaTh OTHOCHTENBHBIE TOKA3aTENU pa3pabOTKU 3aJIEXH U MTOCTPOUTE IpaduK pa3paboTKH.
2.]IpoBecTr aHANU3 AWHAMUKH ITOKa3aTeNlel SKCIUIyaTalldd [0 CTaIMsIM C y4eToM 000OIIeHHMs

OIIBITA.
3.0mpenenuTs TeKyIee COCTOSTHUE pa3paboTKH 3aIeHKH.
4. late  omEHKY J(QGEKTUBHOCTH CHUCTEMBI pa3pabOTKM W  MPEUIOKEHHS 10 e
COBEPIIEHCTBOBAHHUIO.
Hcxonusle nannsle: Tabmuna Nel
ITokazarenu pa3pabOTKH 3aJI€KHU IO TOIaM:
Tabmyma 1

T'omel ¢ | T'ogoBas noOkIya, TEIC.T. Temrst Texyur.H Ias. Prun, Hako | 'omosas
Ha4.pas JOOBIYH edpreuss | dakrop, | Mlla mwi. | ob6Bon.n
pabotk | medt | Bomel | XKun- | mHedr | Kun- | nevenue, | M3/m3 n0o0BI | pomyKL

" " T™H u ™ % ya, un, %

TBIC.T.

1 54 0 70 17,5

2 126 0 100 16,7

3 150 7 180 159

4 150 10 240 13,1

5 135 5 240 14,3

6 115 8 250 13,4

7 98 12 220 12,7

8 82 13 195 12,1

9 71 11 170 115

10 59 11 160 11,1

11 50 7 100 10,7




12 45 7 80 10,3

13 43 6 78 10,2

14 42 5 77 10,1

3aganueS. OmnpenenuTs NPOJODKUTENBHOCTh pa3pabOTKM KpYroBoH 3ajexu HehTH mnpu
CIIEyIOMIUX JaHHBIX:
-pazuyc HadJaJpHOro KOHTypa HedTeHocHocTH R, = 3000 M; pagmychl SKCILTyaTallMOHHBIX
psanoB: R; =2400 M, R2 =2000 M, R3 =1600 m;
-B IIEHTpE IJIacTa IIOMEIIeHa OJJHa CKBAXHHA ¢ paguycoM 7. =0,01 m;
-paccTosHuE MEXIy CKBaXKHHaMU B psiaax 20 =300 m;
-MOIIHOCTE 1u1acta #=10 M, MOPUCTOCTH Itacta m = 12%.
Kaxnas ckaxuna paboTaeT ¢ IpeebHO JOMyCTUMEIM Ae6uToM g =50 M>/CyT.
Bce psinpl paboTaroT 0JHOBPEMEHHO.
ITopsimok pacuera:
1.3anace! HedTH, U3BIIEKAaEMbIE Ha KaX/IOM 3Tale pa3paboTKH 3aJIexH,
Vi==n (Ra*- R1%) hm , (M*);
V=7 (R12-R2%) hm , (M%);
V3=n (R2%- R3%) hm , (\%);
Va=n (R3? - rc?) hm, ().
2.Yucno cKkBaXkuH B KOXIOM PsITy

n;=2nRi/20;
m =2nR2/20;
n3 =2nR3/ 20 ;

3.CymmapHBI# nebut psaa

Qi =qni, (m’/eyT);

Q2= qna, (m/cyT);

Qs =qns, (M/cyT).
4.CyMMmapHBI# 1eOUT BCeX CKBAXHH II0 3TarnaM pa3paboTKu:
IIEPBBIX 3Tal

Qp1=q(n1 +mp +n3 + 1), (M/cyT);
BTOpPOH 3TaIl
Qp2 = q(m2 + n3 + 1), (M*/cyT);
TPEeTUH dTan
Qps = q(n3 + 1), (m/cyT).
5. O6urue 3anace! HehTH
Voou = Vit+ V2 + V3 + Vg, (M)

6. IIpomoDKUTENBHOCTE STAOB pa3paboTKu:

HepBOTO
t1=V1/Qpi, (cyt (... Mc));
BTOpOTIO
t2=V2/ Qp, (cyT (... Mc));
TPETHEro

t3=V3/Qps, (cyt (...Mc)).
7. O61mast IpoXOJKUTEIEHOCTE pa3paboTKu
t=t1+t2+t3, (roga (..Mc)).

7.3 IIpumepHbIii IepeveHb TeM pedepaTon

1. OcHoBHBIE 3amaudl U COAEpXKAHHE ABTOPCKOTO Haa30pa 3a pa3paboTKoW HedTAHBIX
MECTOPOXKICHUM.

2. IlocnenoBaTeabHOCTH 3TANOB IPOEKTHPOBAHUS Pa3pabOTKU HEPTAHOIO MECTOPOIKIECHHS.

3. Mertons! yBenmueHus HepTEOTJa9H IJIACTOB.




0 3 Oy ta

10.
11.
12.

13

15.
16.

17

18.
19.
21
21,
22
23.

24.
25,
26.
27
28.
29,

30.

-t of ol

bl

6.
1
8
9

10.
L1

[unponuHaMuyeckue, MTOTOKOMETPUYECKHE U TEPMOMETPHYECKHE HCCIEHOBAHUS
CKBa)KUH.

Cramuu pa3paboTku 3aexelt HeTH.

[TonsaTue o0 pauroHANBHON cucTeMe pa3paboTKu 3aexxell HeTH.

[TmacToBBIE XXUOKOCTH U UX (U3UKO-XUMHUECKHE CBOMCTBA.

KonnexTops! HedTH U MX OCHOBHBIE CBOHCTRA.

CriocoOrI pa3MeleHus: CKBOXXUH Ha MECTOPOKICHHUSIX.

CucreMsbl 3aBOTHEHUS 3ayIexKel HeTH.

ITonsaTue o cuctemax pa3paboTku 3anexeit HedTH.

Cxemartuzanus ycnoBuil pa3paboTku 1 GopM 3aJIeXXu IPH THIPOAUHAMUYECKHX pacueTax
noKa3zaTenei pa3paboTKu.

. PexxuMel pazpabotku 3anexeit HedTu.
14.

Pacuer cHmXeHMs NaBlIeHMs B 3al€XU IpPH pa3paboTKe ee Ha YIPYyroM peXHMe IIpu
IIOCTOSIHHBIX JeOUTaX CKBaKHH.

I'maponuHaMHYeCcKHe pacdeTsl JEOUTOB CKBKUH IIPH PEXKUME Ta3UuPOBAHHOMN KHUIKOCTH.
Omnpenenenue ne6uTa CKBOXXHUHBI B OJHOPOJHOM ILIACTE C KPYTOBBIM KOHTYPOM IIMTAHHUS
IIPY )KECTKOM BOJIOHAIIOPHOM PEXHME.

HeomHOpOOHOCTE  KONIEKTOPCKMX  CBOMCTB  IPOAYKTHUBHBIX  IUIACTOB.  YUeT
HEOJHOPOTHOCTH IIPH MPOEKTUPOBAHUH Pa3pabOTKH.

Kosddunuent uzsneuenus neptu (KMH).

Koaddunuent Brirecaenus Hegtu (KB).

KoaddumnuenT oxpara 3anexu npouneccoM BeitecHeHust Hetu (KO).

TexHomorn4eckue noxasaTeny pa3paboTKu 3aexeil HedTH.

OKOHOMHYECKHE [T0Ka3aTeNU pa3paboTKU 3aIexel HeTH.

OCHOBHBIE TEXHOJIOTHYECKHE IIPOEKTHBIE IOKYMEHTHI II0 pa3paboTke He(TIHBIX
MECTOPOXKIECHUH.

XapaKTepUCTUKH BEITECHEHUS HETH; UX CYITHOCTh U IPAKTUYECKOE 3HAUCHUE
OnerrHO-nIpoMbInuIeHHas dKcIutyaTarus (OI1D) HeTIHBIX MeCTOPOXKIACHUI (3aIeKe).
OcobenHOCTH pa3paboTKH 3ayexel HeTH Ha 3aBEPIIAOIINX CTaIHIX.

VIcTOYHMKHE IJTaCTOBOM SHEPIMU M XapaKTepUCTHKA PEXKUMOB pa3pabOTKU 3aliexeit
yIi1eBoopoJoB. VX 3¢ hekTHBHOCTE M0 KOHEYHOMY K03(hhuIlueHTy HeTeU3BIEYEH .
PazpaboTka HEQTIHBIX MECTOPOXICHUH C 3aBOAHEHHEM ILTACTOB. CHCTEMEI 3aBOJHEHMS,
T€0JIOTUYECKHE YCIIOBUS UX PHUMEHEHHUS.

IIpoextupoBanue pa3paboTKH HEPTAHBIX MecTOpoXAeHWU. VcxomHas HHQOPMAIHSL.
O6ocHoBaHNE KOHEYHOTO K03 unrenTa HehTen3BIeUeHu.

Bri6op cuctems! pazpabotku. Pacuet nokasareseit pa3paboTKH.

7.4 IlpnMepHBIi nepedeHb BOMPOCOB K co0eceJ0BAHUIO

Teoperudeckast ocCHOBa pa3paboTKH 3ajexeil HeTH U rasa.

OcobenHoCcTH pa3paboTKU HeTera3oBeIX 3ayIeKeil (MECTOPOXKIAECHUI).

OcHOBHBIE T€0JI0r0-(QU3NUECKIE XapaKTEPUCTUKUA MECTOPOXKACHIS He)TH U ra3a.
Komnekropsl HedTH M rasza, MX XapaKTEpUCTHKa (THIIBI KOJUIEKTOPOB, IIOPUCTOCTD,
IIPOHHUIIAEMOCTb,

O¢dexTHBHAs TONMMHA IUIACTa, IOKPHINKH, IPHUPOAHBIA pe3epByap, JOBYIIKH,
KJIaccuuKanus 3aIexeit).

OcHoBHEIE CBOMCTBAa HEPTH U raza HEQTIHOTO MECTOPOIKICHHUSL.

Onenka 3anacoB HEPTSIHBIX MECTOPOXKICHUI. MeTOoBI IIOJICYeTa 3a11acoB.

OO6wemHBIH K03 PHUIHEHT MIacTOBOM HEDTH.

Knaccuduxanuu 3amacos HedtH u rasa

IInacToBble peXUMEI 3aIeXkKel HETH.

BonmonanopHsIif pexuM.
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["a30HanOpHBIN peKUM.

Pexum pacTBOpeHHOrO rasa.

['paBUTanIOHHEIN PEXUM

OOmBexT pazpaboTKU ¥ OCHOBHBIE IPUHIUIIB! MX BBIIECICHUS.

_Cucremsl pa3paboTku (3aBOAHEHUS ) HEQTSIHBIX MECTOPOXKICHUH.

CucreMsl ¢ 3aKOHTYpPHBIM BO3/I€HCTBUEM (3aBOJHEHUEM)

[Inomannsle cucTeMBI pa3paboTKu

Cucremsl pa3paboTKu HEDTSIHBIX 3alexeid (MECTOPOXKICHWN) C MOIIEpKaHHEM
IIJIaCTOBOTO JABIICHHUS.

IlocnenoBaTemPHOCTE CMEHBI DEXHMOB paboTel HEDTIHBIX U He(TEerazoBbIX
3ajexel npu paspaborke ux 6e3 I1II]T.

Craauu pa3paboTKu HEPTSHBIX MECTOPOXK ICHHIHA

OcHOBHEIE TOKa3aTeNU pa3paboTK HEPTSIHBIX MECTOPOKICHUM

IIpomsICIOBEIE METOABI KOHTPONS 3a pa3paboTkoii HeDTIHBIX U HehTerasoBBIX
MECTOPOXKICHUN.

3amadd, pemaeMble B KOHTpOlEe 3a pa3paboTKOM HEPTSIHBIX MECTOPOXICHUM
TUIPOIMHAMUYECKAMHU METOJaMH.

Mertons! perynupoBaHus pa3paboTKu HEQTSIHEIX U He()TEera3oBbIX MECTOPOIKICHHIA.
XapakTepucTuka GoHIa CKBAKHH

Kareropuu cxpaxxun

OKCIUTyaTallMOHHEIN (OHJ CKBAXKHH

KapTsl TexyIero u HakOIJIEHHOTO COCTOSHHUS pa3paboTKU

I'paduku pa3paboTKu HEPTSIHBIX MECTOPOXKICHUIA

Texymuit KH no cragusm pazpaboTKu MECTOPOXKICHHUS

[TnacToBOe aBneHHE HadyaIbHOE, TEKYIIEE.

Kapte1 uzo6ap. OcHOBHBIE AaHHEIE JUIS IOCTPOCHHS.

[TpoexTupoBaHUE MO CTAAUSIM Pa3pabOTKH MECTOPOXKICHU M

Hcxonnas nabopManus 1t COCTaBICHUS POSKTHBIX JTOKYMEHTOB

ITomoxxeHus, 000CHOBBIBaEMBIE B IIPOESKTHBIX JTOKYMEHTaX

Bunp! mpoeKTHBIX TOKYMEHTOB pa3pabOTKH.

OcHoBHas rpaduueckass IOKYMEHTAIUs OTACIOB pPa3paboTKH IMPOU3BOACTBEHHBIX
opraHuzanuit Hedrerazo00BIBAIONIET0 KOMILIEKCA.

VcnoBus NHMIEH3UpOBaHUS HEPTEHOCHBIX YYacTKOB (IUIOINaneil) Ha TEpPUTOPHH
3amanuoit Cubupwu.

MeponpusaTis 10 oXpaHe HeJp U OKpy’Karollel cpelbl mpu pa3pabOoTKe U SKCILTyaTalluu
He(TIHBIX U Fa30BBIX MECTOPOXKICHUI

7.5 IlpuMepHBIi epedeHb BOIPOCOB JJIsI KOHTPOJIbHOH padoThI

Bapuasnr 1.

1. Kaxue HedTerazoBsle mpoBUHIUN BEI 3HaeTE?

2. CriocoOs5I 3KCIUTyaTanuy HeQTSIHBIX CKBaXKUH.

3. Ilepedncnure KpynHeHmye MECTOPOXKIeHI HeQTH U ra3a B PO.
Bapmnanr 2.

1. Kakue vedrerazonocusle obmacta B XMAO - FOrpa Brl 3Haere?
2. CTpyKTyphI razoxuaxoctHoi cmecu B HKT.

3. C geM cBsI3aHBI IEPCIIEKTUBEI pa3BUTHS HedrerazoBoit otpaciu PK?
Bapuasnr 3.

1. Kakue snmeMeHTHI BXOOAT B cocTaB HehTH?

2. Bups! u ycnoBus GOHTaHHPOBAHUS

3. CpoiicTBa HedTH.

Bapmuanr 4.



1. ITnotHOCTS HETH. [[aBieHHe HACHIICHUS HEDTH.

2. [TpuuwHEI npekpameHus GOHTAaHUPOBAHUS

3. O0reMHEIH K03 dunueHT HedTH.

Bapuasnr 5.

1. T'azoBsit hakTop. OOBeMHBIH KO3)PHIHEeHT HEDTH

2. Kax perynupyroT 1e6UT GOHTaHHON CKBaKUHBI?

3. JlaBneHue HacHIIEHUs HeQTH

Bapuasr 6.

1. CocraB mpupogHOro rasa.

2. Buner raznmugra

3. ColicTBa IpUPOIHOrO raza

Bapmuanr 7.

1. 3axon apcu.

2. MeTonbl CHUXEHHUS ITyCKOBOTO JaBNEeHUS Fa3 MU THBIX CKBOKUH
3. UTo BXOAUT B IOHATHE «CHCTEMA Pa3pabOTKU»?

Bapuanr 8.

1. ®opMyna IpUTOKA XUAKOCTH K CKBOXXHHE B KPYTOBOM ILIACTE.
2. ©®aKTOpBHI, BIUSIONINE HA IPOU3BOAUTEILHOCTD TIIyOMHHOIO HAacOCa.
3. Craguu pa3paboTKu HEPTSIHBEIX MECTOPOKIACHIIMA.

Bapuanrt 9.

1. Yro Takoe mpoHHIIaeMOCTh? EqUHUIIEI H3MepeHus

2. Bugsl TeKyIero oA3eMHOTO PEMOHTA CKBaKUH

3. TpeboBanus K BOJE, 3aKaUUBAEMOH B ILIACTEI.

Bapwuant 10.

1. O6BekT pazpaboTku

2. Buap! KanuTambHOrO PEMOHTA CKBAXKHUH.

3. B xakux cTpaHax Mupa Beznercs: 100br9a HeTH U raza’?
Bapuanr 11.

1. Craguu pa3paboTKu HEPTIHBIX MECTOPOKICHIIA.

2. OCoXXHEHUS IPU SKCIUTyaTalldi CKBa)KHH.

3. Ilokazarenu pa3paboTKu HEPTIHOIO MECTOPOXKICHIS

Bapuant 12.

1. CeTkn pasMeIIeHus CKBXXUH Ha HEQTIHBIX MECTOPOXKICHHUSIX.
2. OCHOBHBIE OTIIMYHUS I'a30BBIX CKBAXUH OT HEDTIHBIX.

3. Yro takoe nebut? EquHnner usmepeHus

BapuanT 13.

1. Kaxue vedrerazonocusie oonacta B XMAO - FOrpa Ber 3Haere?
2. Metonsl 60pp0EI C OTIIOKEHHEM NapadyHa B CKBKHHAX

3. MlcTOYHUKY BOJIBI IS 3aBOTHEHUS

Bapuanr 14.

1. Yto Ha3BIBAIOT OCBOEHUEM HE(QTSIHBIX U Fa30BBIX CKBAYKHH.
2.YpaBHeHue Oananca 3HEPruy B JOOBIBAIOIEH CKBaXKHMHE.

3. Bune! KanuTaJIbHOTO PEMOHTA CKBAKHH.

Bapmnanr 15.

1. Kaxue HedTerasossie mpoBuHIMA Bl 3HaeTe?

2. Crioco6BI 3KCILTyaTalui He(QTSHBIX CKBaKHH.

3. C geM cBsI3aHBI IEPCIIEKTUBHI pa3BUTUS HedTerazoBoit orpaciu PK?
Bapwuanr 16.

1. ITepeurcnuTe KpynHERIIME MeCTOPOXAeHU HeTH U ra3a B 3ananuo-Cubupckoi HI'TL
2. Craguu pa3paboTKu HEPTSIHBIX MECTOPOIKIACHUIA.

3. Yro noHMMAIOT O pa3paboTKOi HEDTIHOrO MECTOPOXKACHUA?
Bapuanr 17.



1. Kakue HedTerazoBsle IpoBUHIUK Brl 3HaeTe?

2. Crioco0F5I 3KCIUTyaTaii HeQTSIHBIX CKBaOKUH.

3. [lepeuucnure kpynHeimume MecTopoxaeHus HepTu u raza B XMAO.
Bapuanr 18

1. Kakue vedrerazonocusle obmactu B XMAO - FOrpa Brl 3HaeTe?
2. Crpyxktyps! razoxuaxoctsoi cmecu B HKT.

3. C yeM cBsI3aHBI IEPCIIEKTUBEI pa3BUTHS HepTera3oBoit otpaciu PK?
Bapuanr 19

1. Kaxue 35eMeHTHI BXOIST B cocTaB HehTu?

2. Bupgsl 1 ycnoBus GOHTaHUPOBAHUS

3. CpoiictBa HedTH.

Bapuant 20

1. ITnotHOCTS HedTU. [laBneHue HaCHIIIEHHS HEDTH.

2. IlpyauHE npexpaiieHus GOHTaHUPOBAHUS

3. O6vemHBIH K03 PUIHEHT HEDTH.

BapuanT 21

1. I'azoBEiit paxTop. OOBEeMHEIN KO3)PUIUEHT HEDTH

2. Kax perymupyiot ne6ut QOHTaHHON CKBaXKWUHEI?

3. JlaBneHre HachIEHUS HEDTH

Bapuant 22

1. CocraB npupoaHOro rasa.

2. Bungp! raznmudra

3. CBoiicTBa MPUPOTHOIO raza

Bapuant 23

1. 3akoH lapcu.

2. MeToasl CHHXXEHHUSI ITyCKOBOTO JIABJICHUS ra3Mu(THBIX CKBAKUH
3. UTo BXOOWT B IIOHSATHUE KCUCTEMA Pa3pabOTKU»?

Bapuant 24

1. ®opmyna IpUTOKA XKUAKOCTH K CKBRKHUHE B KPYTOBOM ILTACTE.
2. ®aKTOpHl, BIUSIONINE HAa IPOU3BOAUTEIBHOCTD INTyOMHHOIO Hacoca.
3. Cranuu pa3paboTKu HEQTIHBIX MECTOPOXKICHHM.

Bapuanr 25

1. Yro Takoe mpoHuIaeMocTs? ENuHUIEI H3MepeHus

2. Bunpl TEKyIIero No[3eMHOTO PEMOHTA CKBXKUH

3. TpeGoBanus Kk BoJe, 3aKa4UBAEMOH B IIIACTHL

Bapmuanrt 26.

1. O6BexT pa3paboTKu

2. Buap! KanuTaabHOIO PEMOHTA CKBAXKHH.

3. B xakux cTpaHax Mupa BefeTcs n00sr4a HedTH U raza’?
Bapuanrt 27.

1. Craguu pa3paboTKu HEPTIHBIX MECTOPOKICHIIA.

2. Ocno>XHEHUs IPU SKCIUTyaTalliH CKBaKUH.

3. IToka3zarenu pa3paboTKu HEDTSIHOTO MECTOPOIKICHHS

Bapuanr 28.

1. CeTku pa3MenIeHNs CKBOXUH Ha HEQTAHBIX MECTOPOXKICHUSX.
2. OCHOBHBIE OTIIMYHUS I'a30BBIX CKBKUH OT HE(DTAHBIX.

3. Yro Taxoe nebut? EnuHUNEI H3MEpeHUsI

Bapuanrt 29.

1. Kaxue sedrerazonocusle oomactu B XMAO - FOrpa Ber 3naere?
2. Metons! 00ps0EI ¢ OTIIOKEHHEM NapadiHa B CKBOKHHAX

3. MlcTtogHuKH BOABI [Tl 3aBOJHEHUS

BapuanTt 30.



1. YTo Ha3BIBAOT OCBOCHUEM HE(DTSIHBIX U Ia30BBIX CKBAKUH.
2.YpaBHeHue OanaHca 3HEPTUM B JOOBIBAIOMIEH CKBKUHE.

3. Buzpl KanuTaabHOTO PEMOHTA CKBAXKHUH.

Bapwuanrt 31.

1. Kakue HedTerazonsie mpoBUHIUN Bl 3HaeTe?

2. Cnoco0s! 3KcIUTyaTaiy HeQTSIHBIX CKBAXKHH.

3. C ueM cBsI3aHBI IEPCIIEKTUBEI pa3BUTHS Hedrerazosoit orpacau PK?
Bapuanrt 32.

1. IlepeuncnanTe KpynHENRIIHE MECTOPOKIACHNS HeTH U ra3a B 3anagHo-Cubupckoit HI'TI.
2. Craguu pa3paOoTKU HEPTIHEIX MECTOPOXKICHUH.

3. YTo noHUMAIOT IToA pa3paboTKoMi HEPTIHOTO MECTOPOXKICHHUS?

7.6 IlpaMepHbIii IepeYeHb BOIPOCOB K 3K3aMEHY

. KomnexTopsl HedTH U rasa, ux XapakTepUCTHKA.

. IImacToBBIE JXUIKOCTH U ra3bl UX COCTaB U QHU3UKO-XUMUIECKUE CBOMCTBA.

. Pacuer reonormdeckux u 6aaHCOBBIX 3aI1acoB.

. KoappunuenT u3pneuennss HedTu.

. Pacuer u3BnexaeMbIx 3amacoB Hedru.

. Pexxumel pazpaboTku 3anexeit HedTH.

. CucTeMs! pa3paboTKy 3ayexei HedTu.

. CxemaTu3anus ycioBuil pa3paboTku U GopM 3aTexXu Ipy THAPOTHHAMUIECKUX pacyeTax
noxasarenei pazpaboTKu.

8. Pasmemenue CKBaXXUH I10 IUIOMAX HEQTIHOTO MECTOPOXKICHHUS (3ATIEXKH).

9. IIpuTOK XUAKOCTH U ra3a K CKBOKHHE.

10. [IpoexTupoBaHue pa3paboTKu 3aIexKei HePTH.

11. ITapameTpsl cucTeMBI pa3paboTKH.

12. BiusiHuE IIIOTHOCTH CETKH CKB@KUH HAa OCHOBHEIE ITOKa3aTeNH pa3paboTKH — 3ajexei
HePTH.

13. TexHOJNIOrMYECKHE ITOKA3aTENH pa3paboTKH 3aexel HeTH.

14. Craguu pa3paboTku 3anexeit HedTu.

15. IloHATHE O pallMOHAIBHON CHCTEME pa3paboTKH 3aexel HeTH.

16. XapaKTepUCTUKH BHITECHEHUS HEPTH, UX CYIIHOCTh U IPAaKTUIECKOE 3HAUCHHUE.
17. KonTpons 3a TeKymei pa3paboTKoi HEQTSIHBIX MECTOPOXKICHIH.

18. PerymupoBanue pa3paboTku 3anexeit Hedtu.

19. OcobennocTH pa3paboTKH 3aIexeil HeTH Ha 3aBEPIIAIOIIUAX CTAIUSX.

20. ITocnenoBaTrenbHOCTh IPOEKTUPOBAHUS Pa3pabOTKH HEPTIHOI'O MECTOPOXKACHHUS.
21. O6mas xapakTepuUCTHKA IPOEKTHBIX JOKYMEHTOB.

22. ONBITHO-IPOMBIIIIEHHAS SKCIUTyaTallus HEe(TSIHBIX MECTOPOXKICHUIA.

23. IIpoekT npoOHO# 3KCIITyaTalyy.

24. TexHonorugeckas cxema pa3paboTKH HEPTIHOTO MECTOPOKICHHUS.

25. OcHOBHOE coiep>KaHUE MPOEKTa pa3pabOTKH HEPTIHOIO MECTOPOXKICHHU.

26. YTOoYHEHHBIE IPOEKTHI pa3paboTKU HEPTSIHOTO MECTOPOXKICHUS.

27.0cHOBHBEIE 3aa4d H COJIEp)KaHHE aBTOPCKOTO Haazopa 3a pa3paboTKoi HeDTSIHBIX
MECTOPOXKICHUH.

28. Oxpana Henp npu pa3paboTKe HEPTIHBIX U Ia30BEIX MECTOPOXKICHHU.

29. OCHOBHBIE IPYIIIEI METOJOB ITOBBIIIEHHS HeQTeOTnaYH.

30. ®u3uKO-XUMHUYECKHE METOIBI ITOBBIIICHUS He)TESOTAAYH.

31. 3axauka BOJHBIX PACTBOPOB ITOBEPXHOCTHO-AaKTHBHEBIX BEIIECTB.

32. 3axauka BOAHEIX PACTBOPOB IIOJIUMEPOB.

33. IIpuMeHeHue MEeT0YHBIX areHTOB.

34. 3aBoHEHHE C CEPHOU KUCIOTOM.

NN A AW



25,
36.
3%
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

BriTecHeHNE CMENIMBAIOIIUMUCS ar€HTAMU.

3akadka yrIeKUCIOTh U YTIEBOJOPOJHOTO rasa.

MunensapHoe 3aBOJHEHHE.

TemnnoBeie METOEL.

I'mopoavHamMudeckrie METOABI IOBBIIEHUS HeQTEOTJauu TIACTOB.
[{uxmraeckoe 3aBOTHEHUE.

V3MeneHne HanpaBleHH QUIBTPAIHOHHBIX TOTOKOB.

Co3maHue BBICOKUX NaBJICHUM HarHETAHUS.

@opcupoBaHHEIN 0TOOP KUIKOCTH.

CymecTByromue TEXHOJIOIMU THAPABINYECKOTO pa3phiBa IUIacTa.
TexHUKa ¥ TEXHOJIOTHS THAPABIMYECKOTO pa3phiBa ILIACTa.
OcBoenne He(TAHBIX CKBaXXUH. OCHOBHBIE IIOJIOXKCHUS.

Br16op cnocoba sxcmtyaranuy HedTeT0OBIBAIONTAX CKBAXKHH.
OkcrryaTanus (OHTAHHBIX ¥ MEXaHU3UPOBAHHEIX CKBAYKHUH.
OcobenHocTH pa3zpabOTKU HEPTIHOrO MECTOPOXICHHS IPU SKCIUTyaTalld¥ CKBaKUH

IOTaHTOBBIMH HACOCHBIMH YCTAaHOBKaMH.

50.

OcobeHHOCTH pa3paboTKH HEDTSIHOTO MECTOPOXKICHUS IIPH SKCIUIyaTal[d¥ CKBAKUH

VOIH.

31

53

. ITom3eMHBIN PEMOHT CKBaXKHH.
2.

OKOHOMHUYECKHE IT0Ka3aTeNld pa3pabOTKU 3aIexeit HeTH.

JCTOYHNKY NIacTOBOM SHEPTHMM M XapaKTEPUCTHKA DPEXHMOB pa3pabOTKH 3ajexei

yIrJ1eBo0poaoB. VX 3 dekTHBHOCTS IO KOHEYHOMY K03 QUIIMEHTY HeQTeH3BICUCHHUS.

54

.O6ocHOBaHME KOHEUHOro K03 unueHTa HeQTeH3BICUECHUS.

8 MaTtepuaJIbHO-TeXHAYECKOE N Y1e0OHO-METOANYEeCKOoe 00ecmedeHne AU CUHILTHHbI

8.1 Ilepeyennb y4eGHOI IUTEPATYPHI

Ilomos, WM. II. HoBele TexHONOrMHM B HEPTETa30BOH TIEOJOTHH U pa3paboTke
MecTopokeHu# : yaebnoe nocobue / U. I1. ITomos. - Tromens : TroM[HI'Y, 2013. - 320
c. http://e.lanbook.com/books/element.php?pll id=55444

Casenok, O. B. Hedrerazopas umxeHepus IpHd OCBOCHUH CKBaKUH : MoHorpadwus / O.B.
Capenok. Mockga : Undpa-Unxenepus, 2019. - 548 c.
http://znanium.com/catalog/document/?pid=1049164&id=346094

Sragapos, A. K. Pa3zpaboTka HEQTIHBIX U ra30BBIX MECTOPOXKICHH : yueOHOe mocobue
/ A. K. Sradapos, U. U. Knemenko, I'. I1. 303ys. - Tromens : TromI'HI'Y, 2010. - 396 c.
http://e.Janbook.com/books/element.php?pll cid=25&pll id=28321

8.2 MndopmannoHHo-00pa3oBaTebHbIe (IPaBoBbIe) pecypcehl B ceTH «AHTEpHET»

Ccrlika Ha
% Hawmmenoanue pecypca B
Ne UHGOPMAITHOHHBIN - JocrynHOoCTh
3JIEKTPOHHOH popme
pecypce
DJIEKTPOHHO-OUOIHOTEIHBIE CHCTEMBI

1 |t i an DnexkTpoHHas GubIroTeKa ABTOPU3UPOBAHHEIH
) T nuccepranuii PI'b JIOCTYII

2 |http://e.Janbook.com OBC m3narenscTBa «JIaHbY seil N e
JOCTYI

3 |http://znanium.com 5BC «ZNANITUM.COM» il
JOCTYII

4 | https://urait.ru/ 3BC «Uraity SR
JIOCTYTI




HNHupopMaIiMOHHbIE CIPABOYHbBIE CHCTEMBI
ABTOPU3UPOBAHHBIN
http://www.consultant.ru  |CIIC Koncynprantllnroc prsHp
MoCTVI
ABTOPHU3UPOBAHHBII
https://www.garant.ru CIIC I'apant
nocTvIn
IlpodeccroHanbHble 0a3bl JaHHBIX
. HayuHasi 37eKTpoHHAs Oubnuoreka  [ABTOPU3HPOBAHHBII
http://elibrary.ru ay P prsHP
ellbrary.ru nocTvi
‘ MesxmyHapoaHas HAYKOMETPHYECKAS |anron s ynopanHbiii
https://webofscience.com [0a3a nanubix (MHBJT) Web of Science
MOCTYI
basza maHHBIX MEXKIYHAPOIHBIX ABTOPH3HPOBAHHBIH
https://www.scopus.com  |UHAEKCOB HAy4YHOTO UTUPOBAHUS
MOCTYI
Scopus
8.3 Ilepeyenbr  JIMLEH3HMOHHOIO H cB00OAHO pacnpoCcTpaHsieMoro
MPOrpaMMHOI0 o0ecneueHmus, HCIOJIb3yeMOro npu OCyIIeCTBJICHUH

06pa3OBaTe.an0r0 nmpouecca mnmo AUCHUMIJIMHE, B TOM YHC/IE€ OTCYECTBCHHOI'0

NPOU3BOACTBA

IIpn OCBOGHWM AMCLUIUIMHBI HCHOJB3YIOTCS WH(POPMALMOHHBIE TEXHOJOTUU
Takyde, KaK MHCIOJb30BAHME Ha 3aHATHSIX OQHUCHBIX MporpamM, HHPOPMALIMOHHBIX
(cTIpaBOYHBIX) CHCTEM, OpPTaHU3ALMUs B3aUMOACHUCTBUS ¢ OOYYAIOIIMMUCS TOCPEICTBOM

3JIEKTPOHHON nouTel. MHTEpHET-rpynm.

8.4 MaTtepuaibHO-TeXHHYECKOE O0ecnedyeHue TUCHHILIUHBI

Hawnmenosanvie [lepeueHb OCHOBHOTO 00OPY IOBAHMS
No TCOu Bun paGot
/| HammeHoBanue KOMITLFOTEPHOM Haumenosanue No kabureTa (meKIMH, TIPaKTHKY,
ay ANTOPHI,KaOHHET TEXHMKH (MX 00opyaoBaHus, IPUOOPOB - 1ab0PaTOPHEBIC)
OB KOJIHYECTBO)
1 | YueOuas ayauropus TTpoexrop. Yebnas mebens, nocka, Aynauropus Nel 1 Jlexipm
KOMIIBIOTED SKpaH
YueOHas mebenb, J0CKa,
SKpaH.
[TpoexTop, Tpenaxep mmratop [MpaxTrueckue
3 | Yucbnas ayauropus KOMIIBIOTEP OCBOCHHA M SKCILLy ATATTHH AynauropusaNell 3aHATHA
CKBaXIH, y‘{e6H0-HaI‘J'I5{Z[HI>Ie
1ocOOUsI (MaKeThI, CTEH/IpI),
yueGHbIe MaTePHUATHI TS
PEMOHTA CKBaKHH.
[TepconanbHbic
KOMITBKOTCPHI C
TTomemenue mmst JOCTVIIOM K
CaMOCTOSITCITBHOM CIIDABO'HO-- CamocTosaTenpHasA
4 paboTsr 3an MPABOBOM CHCTCMC YuebHas meOenn AynuropusiNel
3EKTPOHHOM «T"apaHT, pabora
I/IHCI)OpMaL[I/II/I 3JIICKTPOHHO-
OUOIMOTEYHBIM

CHUCTCMaM




9 JIacT 10NO0JIHEHNH H U3MEeHeHN i, BHECEHHBIX B pa004yI0 NporpamMmmy:
1. lononHeHus ¥ U3MEHEHUs B pabodelt mporpamme

B pabouyro nporpaMMmy BHOCSTCS CIEAYIONTHE H3MEHEHUS:

2. Pa3paboTuuk:

(yueHas CTeneHb, yUEHOE 3BaHHE) (noamucs) (M. O. damunus)

3. CormacoBaHo pyKOBOZHUTENEM O00OpPa30BAaTENbHONM IMPOTPAMMEBI II0 HANPABIECHHUIO
nonrotoBku (cnenuansHocTH) 21.03.01 Hedreraszosoe neno

(yueHas cTeneHsb, yUeHOE 3BaHHE) (nonnuce) M. O. damunus)

4. VIsMeHeHHs, BHECEHHBIE B pabodyio IporpamMmy, oJ00peHsl Ha 3aceJaHud yIeOHO-
METOJIUIECKOTO COBETA IpoTOKOI Ne oT
(MHCTHTYT) (nata)




