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1. Ilesu v 3a7a4M OCBOEHUS M CIUNJINHbBI

Hesas aucuuniunabl «VccnenoBanue CKBaXUH U IJIACTOBY: MPHOOPETEHNUE YIIyOJICHHBIX 3HA-
HUIl B 00J1aCTH TEOPETUYECKUX OCHOB TEXHOJIOTMU U TEXHUKHU IPOBEAEHUS U MHTEPIPETALUU IOIY-
YEHHBIX PE3yJbTaTOB MCCIEIOBAHNUS HEPTIHBIX IPOTYKTUBHBIX TUIACTOB U CKBAKHUH.

3amaun QHCHUILIMHBI:

—  Hay4YHuTh OOYYAIOIIMXCS HCIOJIB30BaTh IOJIyYCHHbIC 3HAHHS 10 ONpEACIICHUI0 (QUIbTpa-
IOHUOHHBIX U €MKOCTHBIX mapaMETpOB MPOAYKTHUBHBIX IJIACTOB;

—  pa3BHTHE y 00YYaIOIIUXCs CIIOCOOHOCTH PEaIM30BbIBATH MPUOOPETCHHBIC HABBIKU MTPOBE-
JC€HHSI CAMOCTOSITENIbHBIX THIPOJMHAMUYCCKHX UCCIICIOBAHUI CKBaXKHH U IIACTOB,;

— 00yYHTh KaueCTBEHHO M Ha JOJDKHOM YPOBHE IUIAHUPOBATh, IIPOBOAUTH U MHTEPIIPETUPO-
BaThb IMOJTYYCHHBIC PC3YJIbTAThI I/ICCJICI[OBaHI/II\/JI JIIA I[aJIBHeﬁH.IeI‘O HCIIOJIB30BaHUs ITPU MOCTPOCHUU Ma-
TEeMATUYECKHX U (HIBTPALMOHHBIX MOJIEJIeH I1acTa.

—3aKpervieHne, 00001eHre, yriy0oleHne U pacuiupeHne 3HaHui, NOJYyYeHHBIX IPU U3yYSHUN
0a30BbIX TUCHUIUIMH, IPUOOPETEHNE HOBBIX KOMIIETCHIMN U (OPMHUPOBAHUE YMEHHUI U HABBIKOB, HE-
00XOAMMBIX ISl U3YYCHHUS CICIHATbHBIX WHKCHEPHBIX JUCHHUIUIMH U IS MMOCIEAYIOUIeH TPYAOBOit
JEATEIbHOCTH.

2. Mecrto aucunminnsl B ctpykrype OIIOII BO

JlucuuninHa OTHOCUTCS K TUCIUIUIMHAM 4YacTH, (OPMUPYEMOM yJacTHUKaMH 00pa3oBaTelb-
Hbix otHomeHu. Kox aqucrunmast b1.B.07.

Heo0xoquMpIMU yCTTOBUSIMU 1711 OCBOSHUS TUCLUTUIHHBI SBIISIOTCS:

3HaHHUe:

— OCHOBHBIX IOKa3areneil pa3paboTKu MECTOPOKICHHUH YTIE€BOIOPOIOB;

— OCHOBHBIX CBOMCTB TOPHBIX MTOPOJ;

— OCHOBHBIX MPUOOPOB U 000PYAOBAHUS TPUMEHSIEMBIX B He()TEra3oBoi MPOMBIIIIEHHOCTH,

— 3aKOHOB FMAPABINKU U HE(PTETa30BOM 'HAPOMEXAHUKH;

YMeHHe:

— TMPUMEHSTH NPUOOPHI U 000PYIOBAHUE IS HCCIEAOBAHUS CKBXKUH U TUIACTOB,

— MHTEPHPETUPOBATh PE3YNbTaThl UCCIEAOBAHUS CKBAXXUH U IUIACTOB THAPOAMHAMUYECKUMHU
MeToAaMH1

BJIa/IeHHE:

— METOJIMKAMH pacueTa OCHOBHBIX TEXHOJIOTMUECKUX TOKa3aTeleldl mpu pa3padoTke
He(TAHBIX U Ta30BBIX MECTOPOXKICHHIH;

- HaBBIKAMH MPOBEJICHUS CAMOCTOSITEIHHBIX UCCIIEI0BAaHNN CKBOXKHUH U TJIACTOB!

- METOJaMH MPOBEACHUS HCCIIeOBaHUN B 00acTu JoObIYM HeTH U raza, IPOMBICIOBO-
ro KOHTPOJISI U PETYJIMPOBAHUS U3BJICUEHHS YTITIEBOI0POIOB

Conepxxanne aucuuiiuHbl «VccaenoBaHne CKBAKMH M IUIACTOBY»  SIBJSIETCS JIOTUYECKUM IPO-

JOJKEHUEM COJiepKaHus JUCHUIUINH «[ napaBiuka U HedTerazonas ruipoMexaHukay, «OCHOBBI pas-
paboTKH HE(TAHBIX U TA30BBIX MECTOPOKIACHHI.

3. Pe3yabTarhl 00y4eHus M0 JMCHUIIMHE
[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POPMHUPOBAHHUE CIAEAYIOLUIUX KOMITETEHITHI:

Tabmuna 3.1
Ko 1 HauMeHoBaHue Kox u nHaumeHnoBanue nHauka-| Kox u HauMeHOBaHUE pe3yibTara
KOMIIETEHIIHA TOpa JOCTH)KCHHS KOMIIETCH- | OOYYCHHS IO TUCIUTUTHHE (MOTYIIIO)

uu (UK)

IMKC-1 cnoco6nocts ocy- | IIKC-1.2 PazpabatsiBaeT u Beaet | 3HaTh (31): BUIBI ¥ TUITBI UCCIIEIOBA-
IIECTBIIATh U KOPPEKTUPO- | HOPMATUBHO-TEXHUYECKYIO 10- | HUM CKBaXXHH U IJIACTOB




BaTh TEXHOJIOTUYECKHE
npo1ecchl HeTerazoBoro
IIPOM3BOJICTBA B COOTBET-
CTBHH C BBIOpaHHOH ce-
poii mpodeccruoHaTbHOM
JeATEIIEHOCTH

KYMEHTAIIIO, periIaMEeHTHPYIO-
IIYIO OCYIIECTBICHHE TEXHOJIO-
THYECKUX TIPOIIECCOB

Ywmers (V1): nmnanupoBats HE0OX0-
JMBIE UCCIIEIOBAHUS B KOHKPETHBIX
r€0JIOTOTEXHUYECKUX YCIOBUAX

Bnanets (B1): HaBbIKaMu nipoBejie-
HUSI CAMOCTOSITEIIBHBIX UCCIICIOBAaHHIA
CKBa)XXHH U TUIaCTOB

IMKC-7 Crioco6HOCTh BbI-
HOJHSTH PabOTHI MO MPO-
E€KTUPOBAHUIO TEXHOJIOTH-
YECKHX MPOLIECCOB HeTe-
ra30BOTO NMPOU3BOCTBA B
COOTBETCTBUU C BBIOpaH-
HO¥ cdepoii nmpodeccuo-
HaJIbHOU

JeSTEITbHOCTH

MNKC-7.1 Ucnons3yet
CTELUAIU3UPOBAHHOE TIPO-
rpaMMHOE oOecrieueHue MpH

3HaTh (32): OCHOBHBIE TPeOOBaHMS
TEXHHUKHU 0€30MaCHOCTH TIPH MPOBE-
JEHUY TUAPOTUHAMUYCCKUX HCCIIe-
JIOBaHWI; OCHOBHBIC HOPMATHBHO —
TEXHUYECKHUE JOKYMEHTBI PeriaMeH-
TUPYIOIINE SKOJIOTHYECKHE, TIPOH3-
BOJICTBEHHBIC U JAPYTHE OTPAHUYCHHS
MIPU UCCIICTOBAaHUH

IIPOCKTUPOBAHUU ITPOU3BO-
CTBCHHBIX N TCXHOJOINYCCKHX

CKBa)XHWH M IIJIAaCTOB

mpolieccoB HepTerazoBoit oTpac-
m

VYmMmerts (Y2): nogroraBiuBarh ycTbe-
BOE€ U TIIyOMHHOE 000pyIOBaHHE IS
MPOBEJICHUS UCCIICIOBAHUI

Bnagets (B2): coBpeMEHHBIMH TEX-
HOJIOTHSIMH UCCIICIOBAaHHSI CKBAYKHH
Y TUIACTOB B Pa3IMYHBIX I'€OJIOTOTEX-
HOJIOTUYECKUX YCIIOBUSAX

IKC-7.4 Odopmiser TeKCTO-

3HaTh (33): 0COOEHHOCTH MPOEKTH-
POBaHUS MPOLIECCOB UCCIIETOBAHUS
CKBa’>XMH 1 IIPJIaCTOB

BYIO U rpa)MuecKyI0 YaCTH IpO-
€KTa MPH MPOEKTUPOBAHUU TPO-
U3BOJICTBEHHBIX U TEXHOJIOIHYe-
CKHUX MPOIIECCOB HEPTETra30BOM

Ymers (V3): odpopmiarh Tek-
CTOBYIO M TpaUUECcKylO JIOKY-
MEHTAIMI0 TIPU HCCIIEIOBAHUS
CKB)KWH U TIACTOB

OTpaciiu

Bnagers (B3):HaBbikamu paboThl 1O
IIPOEKTHUPOBAHUIO IMIPOLECCOB HCCIIE-
JIOBaHMM CKBa)XKMH U IUIaCTOB

4. O0BLeM TUCHHUILIHHBI

OO0muit 00beM TUCHUIIINHBI COCTABIISIET 3 3a4eTHBIX enuHuIbl, 108 gacos.

Tabmuna 4.1.

AynutopHble 3aHATHS / KOHTaKTHas
pabora, yac.
Jla-
00-
dopma Kypc a-
P yPe, [IpakTHue- P
oOydeHus: | ceMecTp TOp- | KOH-
Jlexuuu | ckue 3aHs-
HBIE | TPOJb
TS
3a-
HS-
THS

dopma npome-
JKyTOYHOM arTe-
cTauuu

CamocrosTens-
Has paboTa, Jac.




0Y4-
Hast/O4HO-
3a04Has

3,5/3,6 | 17/14

34/18

36/36

21/40

9K3aMCH

-ouHas (ODQO)/ouno-3a0uHasi popma odyuenus (O3PD0O)

5. CTpyKTypa M coJep:KaHue JUCHUIIMHBI
5.1. CtpykTypa IuCUMUIIIMHBI

Tabmuna 5.1.1

CrpykTypa IuCHMIUIN- | AyAUTOpPHBIE 3aHATHS,
HBI yac.
Ho
Ne Mep CPC, | Bcero, Kon OreHo4YHbBIE
/1 pas Haumenosanue 11 TTp. 1146. qac. qac. NJIK cpezcTBa
pasznena
Aec-
na
OCHOBBI THJIPO- 2/2 4/2 - 2/4 8/8 IIKC-1.2 | Tect
1 1 IUHAMHYECKUX TIKC-7.1
HCCIIEIOBAaHUI I[IKC-7.4
CKBa)KHH
UccnenoBanus 2/2 4/2 2/6 8/10 I[IKC-1.2 | Tecr, 3ana-
Ha IIKC-7.1 | un
2 2 | yCTaHOBUBULIMXCS IIKC-7.4
pexXIMax
buIpTparm.
UccnenoBanus 2/2 4/2 2/6 8/10 I[IKC-1.2 | Tecr, 3ana-
Ha IIKC-7.1 | un
3 3 | HeyCTaHOBUBUIU IIKC-7.4
XCS peXKIMax
bunbTpanum.
OrneHka 2/2 412 3/6 9/10 IIKC-1.2 | Tecr, 3ana-
COCTOSIHUS I[IKC-7.1 | un
4 4 | npuzaboitHON [IKC-7.4
30HBI CKBa)KHH.
MoaenupoBanue 2/2 6/2 4/6 12/10 | T[IKC-1.2 | Tect
5 5 |sI'JUC. I[IKC-7.1
[IKC-7.4
OcobenHocTH 3/2 6/4 4/6 13/12 | TIKC-1.2 | Tecr, 3ana-
HCCIIeTOBaHUM TIKC-7.1 | uu
ra30BBbIX, HKC_74
6 6 | ropu3OHTAIBHBIX
1 HAKJIOHHO-
HaHpaBHeHHBIX
CKBAXHUH
UccnenoBanus 4/2 6/4 4/6 14/12 | TIKC-1.2 | Tecr, 3aza-
METOJIOM T'HJIpO- HKC-7.1 | un
7 7 MPOCITYIIHBAHUS [IKC-7.4
8 DK3aMeH 36/36 buneTs! k




IK3aMEHY

Uroro: | 17/14 | 34/18 - 21/40 | 108/108

5.2. ConepxaHue NUCHUILIIAHBI.
5.2.1. ConeprkaHue pa3ieaoB JUCIHUIUTHHBI (MIAKTHUCCKUE STUHUIIBI).

Pa3nen 1. OcHOBBI THAPOAUHAMUYECKUX MCCIEIOBAHUI CKBAXKUH
[lenu 1 METOABI THAPOJTUHAMUYECKUX UCCIICOBAHHN TIACTOB M CKBAXKHMH;, 00JIACTh MPUMEHE-
HUS THAPOJIMHAMUYECKUX MOJENEeH Uil pa3luyHbIX TUIIOB KOJUIEKTOPOB; MPUOOPHl U 000pYyJOBaHHE
JUTSL ICCTIEIOBAHUSI CKBKHH; 000pYIOBaHUE /ISl CITyCKa MPUOOPOB B CKBAXKHHY, ONPEIEICHHUE TITyOH-
HBI CITyCKa MPUOOPOB B CKBAXKHUHY.
Paznen 2. UcciienoBanus Ha YCTAHOBHBIINXCA pexkUMax GUIbTPALMHU
HccnenoBanusi Ha yCTaHOBUBIIMXCA pexumax (unbTpanuu. OOuue moHsATUs; METOUKa Ipo-
BeJIeHUsI; (POPMBI UHIMKATOPHBIX KPUBBIX.
Paznen 3. UcciienoBanus Ha HEYyCTAHOBUBIIUXCS PeKUMAaX (PUIbTPALMU
YpaBHEHHE NTE30MTPOBOIHOCTH; BHYTPCHHUE U BHEIIHUE TPAHUYHBIC YCIIOBHUS;, OCHOBHAS 3a/1a-
Yya JIMHEHHOU TEeOpUH YIPYTOro pexuMa; MeTo ] KacareabHOl; MeTo XOpHepa; BIUSHUE TPAaHULL I1J1a-
cra Ha KB/[
HccnenoBanus MeTo10M KpUBOi BoccTaHoBieHuUs1 ypoBHs (KBY).
Paznes 4. Ouenka cocTosiHus NpU3a00HHOM 30HbI CKBAKUH
Cxun-3¢pexT; BIUsiHIE CTBOJIa CKBaXKUHBI, 00paboTka KB/] merogamu ¢ yuetom s dexra
BCC; 06paboTKa ¢ MOMOIIBIO TUIIOBBIX KPUBBIX.
Paznen 5. Monenuposanue B I'JIUC.
Mogenu cTBOJIAa CKBaXKUHBL, MOJEIIN 3a00€B; MOJIEIH TUIACTOB; MOJICIH TPAHUIL.
Pa3z[e.11 6 OcobenHocT I/ICCJ'IG,I[OBaHHﬁ ra30BbIX, TOPU30HTAJIBHBIX U HAKJIOHHO-HAIIPaBJICHHBIX CKBA-
’KUH; 0COOCHHOCTU UCCIIEOBAHUS Ta30BbIX CKBAKUH; THAPOIMHAMUYCCKHE UCCIICIOBAHUS TOPU30H-
TalbHBIX U  HAKJIOHHO-HANPABICHHBIX CKBAKUH;
Paznen 7. ccnenoBanust METOI0M TUAPOIPOCTYIITHBAHUS

TexuHomorus MPOBCACHUA THAPONPOCITYIINBAHNA; METO/AbL 3KCHpeCC'O6pa6OTKI/I PE3YyJIbTATOB
TUAPOMPOCITYHINBAHUA; MOACTIUPOBAHUEC T'NAPOIIPOCITYIINBAHUS.

5.2.2. CoaepxaHue AUCUUIUTUHBI/MOIYIIS 110 BUJIaM YYE€OHBIX 3aHSTHH.

JleknmnoHHBIE 3aHATHA

O0newm,
Ne | Homep pa3znena Jac.
/1 zmcurl)/lrpmnlll{m 010107 Tema nexuun
0O3d0
1 1 212 OCHOBBI THJIPOJIMHAMUYECKUX MCCIIEJOBAHUN CKBAXUH
2 2 2/2 VccnenoBaHusi Ha yCTaHOBUBIIUXCS PEXKUMaxX (HIIbTPAIHH.
3 3 2/2 ViccneoBanusi HA HEYCTAHOBHUBIIUXCS PEKIMAX (DHITBTPAITHH.
4 4 212 OreHKa COCTOSTHUS MPU3a00MHON 30HBI CKBAYKHH.
5 5 2/2 Mopenuposanue B I'JIVC.
5 5 3/2 Oco0eHHOCTH UCCIIeIOBaHUI Ta30BbIX, TOPU30HTATBHBIX U
HAKJIOHHO-HAIPABJICHHBIX CKBKUH
7 7 4/2 WccnepoBanust METOIOM THAPONPOCTYIINBAHMS

6




Hroro:

17/14

Tab6muma 5.2.1

IIpakTHyeckue 3aHATUS

Tabmmna 5.2.2
O0neM,
Ne | Homep pa3nena qac.
o/n JACIIATUTHHBI 0DO Tema IMMPAKTUYCCKOI'0 3aHATHUA
/0300
1 1 412 Pacuer mokazareneii nmporecca OJHOMEPHOW YCTAHOBUBIICHCS (UITb-
TpaIuu
2 3 2/1 HHuTtepripeTarus pe3yJbTaToB KPUBOW BOCCTAHOBJICHHS JaBJICHUS
3 2 4/2 WHTepnperanys pe3ysibTaToB THIPONPOCITYIIMBAHUS
4 4.6 10/6 | OnpenerneHre THIPOMPOBOIHOCTH TA30BOI0  IUIACTA 10 UH/MKATOPHBIM JIHia-
rpaMMam
5.3 8/3 Onpenenernne mapamerpos 1wiacta o K. B. /1. 6e3 ydera TonomHATeBHO-
'O IIPUTOKA SKHJIKOCTH
6 7 6/4 OnpeeneHne NTPUEMHCTOCTH HAarHETATEIbHON CKBAKUHBI
Hrtoro: 34/18
JlabopaTtopHbie padoThI
JIabopaTopHblie pabOThl Y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI
CamocrosiTesibHas padoTa CTy/IeHTa
Tabauna 5.2.3
Homep OoBem,
Ne azzena Jac.
o F;H fun_ 005 Tema Bux CPC
TUTHHBI 0390
1 1 2/4 OcHoBBI THAPOAHHAMUYECKIX [TonroroBka K MPaKkTUYECKUM 3a-
VICCJICJTOBAaHUI CKBAKHH HATUSAM
2/6 Uccnenosanud Ha
9 2 TAHOBHBLLIXCS DEKIMAX [TonroroBka K MPaKTUYECKUM 3a-
y P
bunbTpanuu. HATHAM
2/6 UccnenoBanus Ha [ToaroroBka K MPaKTUYECKUM 3a-
3 3 HEYCTAaHOBUBIINXCS PEKUMAX HATHSIM
¢buIbTpaLum.
4 4 3/6 O1eHKa COCTOTHUS [ToaroToBKa K MPaAKTUIECKUM 3a-
pu3a00MHOM 30HBI CKBAKHH. HATUSAM
5 5 4/6 Mopenuposanue B I'’IVC. [ToaroroBka Kk MpakKTUYECKUM 3a-
HSATHUSAM
4/6 Oco0eHHOCTH MCCIIe0BaHNI [ToaroroBka K MPaKTUIECKUM 3a-
6 6 ra30BBIX, TOPU3OHTAIBHBIX U HATHUSAM
HaKJIOHHO-HAITPaBJICHHBIX
CKBaKUH
4/6 Hccnenoranus MmetogaoM Tupo- | [1oaroroBka kK MpakTHYSCKUM 3a-
7 7 MIPOCITYIINBaHUA HATUSAM
Htoro: 21/40




5.2.3. [IpenonaBanye JUCUUTUTMHBI/MOYJISL BEAETCS C MPUMEHEHHEM CIISAYIOIINX BHIOB 00pa3o-
BaTEJIbHBIX TEXHOJIOTUI:

— BuU3yanmu3aius yueOHoro marepuana B PowerPoint B 1uanoroBom pexxume (JEKIIHOHHBIC 3aHS-
THS),

— UHAWBUAYyalbHas paboTa (MpaKTUYEeCKUe 3aHATHSA).

6. TemaTuka KypcoBBbIX padoT/IIPOEKTOB
KypcoBblie paboThl/IpOoeKThl Y4eOHBIM IIIAHOM HE MPEIYyCMOTPEHBI.
7. KouTtpoJbHbie padoThl
KonTtponbHble paboThl y4eOHBIM IJIAHOM HE MPEIyCMOTPEHBI
8. OneHka pe3y/1bTaTOB OCBOCHMS AUCHMIIIMHBI/ MOAYJISI
8.1. KpuTtepuu orieHMBaHUS CTETEHU IOJHOTHI M KayecTBa OCBOCHHUS KOMITETCHIIUH B COOTBET-
CTBUU C IUIAHUPYEMbIMHU pe3ybTaTaMu 00y4eHust npuBeaeHs! B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OIEHUBAHMUSA CTEIEHU IIOJHOTHI M KAueCTBA OCBOCHUSI KOMIIETCHIIMHA
o0yuaronuxcst 04HO-3a04HOM Popmbl 00yUeHus mpecTaBieHa B Tadbnuie 8.1.

Tabmuna 8.1
Ne /it | Buapsl MeponpusiTuil B paMKax TEKYHIErO KOHTPOJIS | Komnuuectso 6amios

1 Tekymiast aTTecTanus
1 | TectupoBanue 0-30
HNTOI'O 3a nepByro TEKYIIYIO0 aTTECTALUIO 0-30

2 TEeKyIasi aTTeCTaIus
1 | TectupoBanue 0-30
NTOI'O 3a nepByr0 TEKYLIYIO aTTECTALIMIO 0-30

3 TeKyIIas aTTeCTaIHs
‘ Pemenue 3amau 0-40
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 100

9. VYuebOHo-MeToaHYecKOe U MHGPOPMALMOHHOE 00ecneYeHUe U CHUILIMHBI

9.1. IlepeueHpb pekOMeHIyeMOH JIUTepaTypsl npeacTaBieH B [Ipunoxenun 2.

9.2. CoBpeMmeHHbIe NpodheccHoHalIbHBIE 0a3bl TaHHBIX U NHPOPMAILMOHHBIE CIIPAaBOYHBIE CUCTE-
MBI

- OBC «M3natenncTBa JlaHby;

- DBC «dnektporHoro n3aarenscrsa FOPANT;

- CobctBennas nonmHotekctoBas 6aza (I16/]) BUK TUY;

- Hayunas snextponnas 6ubnmnoreka «eLIBRARY.RUy;

- OBC «IPRbooksy;

- Hayuno-rexuuueckas 6udnuoreka ®I'bOY BO PI'Y nedtu u raza umenu .M. I'yOkuHa;

- Hayuno-rexamnueckas 6ubnuoreka ®I'bOY BIIO YIT'HTY (r. Yda);

- Hayuno-texunueckas oubnmorexka ®I'bOY BITIO VI'TY (r. YxTa);

- OBC «IpocnekTy;

- OBbC «KoHCYJIBTaHT CTYIEHTY;




- Ilouckossie cuctemsl Internet: Anaexc, I'yri.
- Cucrema noauepkku yae6Horo mpoiecca Educon.
- IIporpammusbrii komiuieke «Saphiry

9.3. JIunieH3MOHHOE ¥ CBOOOIHO PacIpOCTPAHsIEMOE MTPOTrPAMMHOE 00ECTIeUeHUE, B T.4. OTeUe-
CTBEHHOT'O MPOU3BO/ICTBA!

- MS Office

10. MaTepuajibHO-TEXHHYECKOE 0OOecnevyeHHe TUCIMILTHHbI

HOMGH_IGHI/ISI AJI IIPOBEACHMS BCEX BUJIOB pa6OTBI, npeaAyCMOTPCHHBIX y‘ie6HBIM IJIaHOM, YKOM-
IIJICKTOBAHbI HCO6XOI[I/IMBIM 060py,[[0BaHI/I€M N TCXHUYCCKHUMU CPCACTBAMU 06y’-I€HI/ISI.

Tabmuma 10.1

Ilepedens 0bopymOBaHHA,

[lepeueHs TEXHUYECKUX CPENCTB 00yUdeHUS, HEOOXO M-

Ne /m HE0OX0IMMOTO JJIsl OCBOE- MBIX JJIS1 OCBOCHHS AHCIMIUTIHEI/ MOTY IS
HUS JTUCUUTUTHHBI/MOJTY IS (meMoHCTpalMOHHOE 000PY/TOBAHKE)
KoMmuiekT MynpTUMeAnHOTO 000pYyJIOBaHMS: MPO-
1 - €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.
JlokasibHas 1 KOpIiopaTuBHAs CETh
ToorDaMMHLL KOM- KoMruiekT MynpTUMeAnIHOTO 000pYJIOBaHUS: MPO-
2 porp hi €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.
fuieKe «saphir> JlokanibHas U KOpIIOpaTUBHAs CETh
KOMIUIEKT MyJIbTUMEAMIHHOTO OOOPYIOBAHHS: TPO-
3 [Tpubop «Cymoc» €KTOp, DKpaH, KOMIIBIOTEP, aKyCTUUYECKasl CUCTEMA.
JlokasibHasi U KOPIIOpPAaTUBHAS CETh
TpOrDAMMHBLH KOM- KoMmiekT MynpTUMEANIHOTO 000pYJIOBaHMS: MPO-
4 porp hi €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.
fuieKe «sapnir> JlokanbHas ¥ KOpIIOpaTUBHAs CETh
TTporpamMHbIii KoM- KoMmiekT MynbsTUMEANHOTO 00O0pYIOBaHMS: MPO-
5 ntexe «saphiry €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.
JlokanbHas ¥ KOpIIOpaTUBHAs CETh
ToorbaMMHELH KOM- KoMmmiekT MynbpTuMeAMHOrO 000pyIOBaHMs: HPO-
6 p HHEKC «saphirs €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUUYECKasl CUCTEMA.
P JlokanibHasi ¥ KOpIIOpaTUBHAS CETh
TpOrDAMMHELH KOM- KoMIiekT MynbTUMEANITHOTO 00OpYJIOBaHMS: TPO-
7 porp €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.

iekc «saphir»

JlokaneHas u KOpniopaTuBHasA CCThb

11. Metoanueckue ykazanusi

11.1. Meroauueckre yka3aHus K IPAKTHYECKUM 3aHITHSM.
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Ha MPAKTUYCCKUX 3aHATHAX 06yqa101unec;1 HU3Yy4arOT MCTOJAUKY U BBIMIOJIHAIOT THIIOBBIC pacyc-
Th1. JIy1st 2 exTuBHON paboThl 00ydaromuecs AOKHBI UMETh MH)XCHEPHBIE KAJIBKYJIATOPHI U COOT-
BETCTBYIOIINE KAHIICTSPCKUE MPUHAIICKHOCTH. B mpoiiecce mMOAroTOBKM K MPAKTHYECKUM 3aHSATHSIM
00ydJaroIuecst MOTyT MPUOETaTh K KOHCYJIbTAIIUSM IPETIOAaBaTEIs.

MMPAKTUYECKOE 3AHATHE Nel PACUET MIOKA3ATEJIEHA TPOLIECCA OJJHOMEPHOM
YCTAHOBUBIIENCSA ®UJIBTPAIIUA

Tabnuua 1 - PacuetHsie opMyIibl MII0CKOPAAUATIBHOTO MOTOKA

po_p PP R
Pacnipenenenus gasnenus no miacty P(r) (T] — 4k In [&] | n(?)

P

k(P,—P) 1
wW=————-—

Pacnipenenenne 00BeMHOI CKOpOCTH (HIIb-

R
TPAIMH T10 TLIACTY W i-In (T_HJ r
&
PacripesiernieHnsi TpajiieHTa MaBiIeHUS MO IUIa- P(1)= APA
r)= r
cty P(r)
N 2nkh(P, — P
MaccoBsiit pacxox Qm Q= Do - (P R, c) = const
p-In (f]
O6beMHbIit pacxon Q = 2mkh(Pe — Pe) = const
TR ER_H]
TC
Jlenpeccus Ha y4acTKe KOHTYpP KOOpAUHAaTa Tl AP(r) =P, — P,
Bpemst ABMKEHUS 9acTUIl OT KOHTYpa IUTAHUS m-u-In (%) -(R; —R2)
710 TOYKH C KOOPANHATOI 11 T = 2k( ka —P.)
c
MaccoBast CKOpOCTh B TOUKe T1 PoW = po k(P — Fe) . 1

R
oG T

CpenHeB3BeIIeHHOE IaBlIEHUE /TS T1acTa p =p, — = _ ¢
cp k RH
2In (=K
TC
O0beM MIacToBOM HE(PTH, BBHITECHEHHOW U3 Qﬂ:Q-t]_
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paccMaTpUBaEMOro 3JeMEHTa IUTacTa 3a BpeMs
t1
KonnuecTBo raza, KOTOpoe BBIICIUTHCS U3 BbI-

Vi=Qu-G
TeCHeHHOU HeTH 3a Bpems t1
O0Bem nerazupoBaHHOW HEPTH, BHITECHEHHOM
W3 PaccMaTpMBAEMOrO SIIEMEHTa ILIacTa 3a Quer = Qui - (PrnPger)
Bpems t1

. _ pl.'.[.-'.[

[TnoTHOCTH AETa3UPOBAHHON HEPTH Paer = (1— 8, -A)(1+ B, - AP)
3anack! HedH B sneMenTe mwiacta Qaay Q..n = przm
Koadduunent Hegreornaun B MOMEHT BpeMe- Q..
Hu t1 K= E

HcxonHble naHHbIe:
k=250 m/]
p=0,0026 I1a/c

po, = 898 kr/m?
A P=25Mna

P. = 26013521a
Rk = 700m

rc:O,l M

Pacnpez[eneHHe JAaBJICHUS 110 IJIACTy

2500000 Ma
P(r).P(1) = 2601352 Mla + In(700 rr0.1 1)

In(1 0.1 M) = 6632825 = 63.3 MII AHanoruyHo
curtaeM s BocbMu Touek (r=50; 100; 200; 300; 400; 500; 600; 700) Tak kKaK HaM B TaJbHEUIIIEM TT10-

Tpebyercst moctpouth rpaduk P(r):

P(50)=17908627=17.9 MIla

P(100)= 19898475=19.89 MIla
P(200)=21917161=21.91 MIla
P(300)=23070696=23.07 MIla
P(400)= 23907008=23.90 MIIa

P(500)=24541452=24.54 MIla
11



P(600)= 25060543=25.06 MITa
P(700)= 25521957=25.52 MIla

Pacnipenenenue 00beMHOM CKOPOCTH GHIBTPAIIUH 10 TTacTy W(r)

0,255-107**mM?-25000001Ta 1
0,0026ITa/c-In(700 M40.1 M) 1M

w(l)= =27.7-1077

Amnanorndno cuutaeMm s BocbMmu Touek (r=50; 100; 200; 300; 400; 500; 600; 700) Tak kak HaMm B

JalbHenIIeM noTpedyercs NoCTPOUTh rpaduk

W(r)w(50)= 5,54- 1077 m/c
w(100)=2,77- 107" m/c
w(200)=1,38- 1077 m/c
w(300)=0,92- 1077 m/c
w(400)= 0,69 10~ "m/c
w(500)= 0,55- 107" m/c
w(600)= 0,46- 10~ m/c
w(700)= 0.39- 107" wm/c
I'pamuent nanenus grad P(r):

grad p(1)=11275802 Mau49 v = 23001182 = 2302

AHanornuno cuutaem st BockMu Todek (r=50; 100; 200; 300; 400; 500; 600; 700) Tak kak HaM B

najbHeHIeM norpedyercs moctpouthb rpaduk grad P(r):

grad p(50)= 39?96.96% = 39.79 KIla/n

grad p(100)= 20186.86% = 20.18 KITa/m

grad p(200)=1 1535.35% = 11.53 KIla/m
grad p(300)= 8363.12% = 8.36 KIla/m
grad p(400)= 6344.44% = 6.34 KIla/m
grad p(500)= 5190.91~= = 5.19 Klla/m

grad p(600)= 4614.14% — 461 Kla/m

12



MaccoBblit pacxos Qm:

kr 2-3.14-0,255-10 ¥m2-10- 2500000 Ma
Q, = 804—- = 1.3988 ur

0,0026%- In{700 r=0.1 M)

OObeMHBIH pacxon Q:

2-3.14-0,255- 10" m?- 10 m- 2500000 I1a ;
Q= = 0.0017 M
0,0026 Ma/c- In(700 M=0.1 M)

Jlenpeccus Ha y4acTKe KOHTyp-KoopAuHara r1:
AP(200) = 23070696 [Ta— 21917161 1la= 115353511a

BpEI\'[FI ABHMEHHA YaCTHI OT KOHTYPA IIHTAHHA 00 TOYEH C KOGpﬂHHaTUf‘I rl.

0.21 - 0,0025% In(700 m— 200 m)(700 m* — 200 m?)

T(200) = —— =3955¢
2-0,255-107?m? - 21815836 [la
MaccoBas ckopocTh B Touke I1:
(1) = g0a 5. %255" 107¥M?-2500000Ma 1 927105
pywil) = — a Tm= . Kr-c/m

IZI,IIIIIIEE?- In{700 mu0.1 M)
AHasorudHo cuutaeM s BocbMu Touek (r=50; 100; 200; 300; 400; 500; 600; 700) Tak kak HaM B
AanpHeieM notTpedyercst mocTpouTb rpadux Pow(r):
Pow(50)= 44.54- 1072 kr - ¢/M
Pow(100)=22.27- 107 kr - ¢/M
Pow(200)= 11.09- 107> kr- ¢/M
Pow(300)=7.39- 10™2kr - ¢/m
PowW(400)=5.54- 10™°kr - ¢/M
Pow(500)= 4.42- 10™2kr - ¢/m
Pow(600)=3.69- 10~ kr - ¢/M
PowW(700)=3.13- 10 3 kr - i

CpenHeB3BeIIeHHOE JIaBJICHHUE IS TUTacTa:

P, = 10135211 250000012 _ 54000y
@ T 2In(700 m20.1 M) E'

O6beM m1acToBoi He(TH, BRITECHEHHOM 13 paccMaTpUBaeMoOro 3JeMeHTa Ij1acTa 3a Bpems t1:
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3
M
Q,, = 0.0017 m? - 450 cyT. = DI?ESE

KomnyecTBo raza, KoTopoe BBIIEIUTHLCS U3 BBITCCHEHHON HedTH 3a Bpems t1:
M3 M3 a
V. =0.765—"52.7 — = 40.31 m%/cyT
CyT M
O0beM aerazupoBaHHON HEPTH, BRITECHEHHON M3 pacCMaTPUBAEMOT0 AJIEMEHTA TutacTa 3a Bpems t1:
101352 1la

p —_
Aer (1 —01-22 c”)(i + 0.01-986 aTm.)

=7777.16 111

Teneph HalIeM 00beM JIera3supoBaHHON He(TH:

p KT
Q.. =0.765—- (304—3'-[????.16 na] = 0.079 M3
YT M

3amachl HeTH B daeMenTe mwiacta Q.ay:

Q.. =314-700 mM>-0.21 = 323106 m?

KoaddunmenT sedreotnauun B MOMEHT Bpemenn t1:

K — 2-3.14-0,255- 10" ¥m? - 10 m - 304 kr/m?

= 0.0005
0,0026 Ma/c-In(700 mMu30.1 M)

PacnpeneneHue pgasneHus no nnaacrty P(r)

30,00

20,00

MIlla

10,00

0,00
1 50 100 200 300 400 500 600 700

M

Pucynok 1.1 — Pacnipenenenue naBiaeHus 1o miacTy
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30,00 Ob6bMmHana ckopocTb GUABTPaALMM MO
naacty w(r)
20,00
—
=
10,00
0,00
1 50 100 200 300 400 500 600 700
M
Pucynok 1.2 — O6bemMHast ckopocTb QUIBTpALIUN
pagueHT nasneHusa grad P(r)
250,00
200,00
s 150,00
=
>~ 100,00
50,00
0,00 = —— &
1 50 100 200 300 400 500 600
M
Pucynok 1.3 — 3meHneHue rpaauera qaBieHus
MaccoBaa ckopocTtb PoW(r)
250,00
200,00
150,00
(1]
 —
100,00
50,00
0,00
1 50 100 200 300 400 500 600 J00
mM

Pucynok 1.4 — MaccoBasi cKOpocTh

B pesynbTate pacdeToB miocKopaauaIbHON MOAENHN TUTacTa OBLIN MOTYy4YeHbI 3aBUCUMOCTH P(T), W(T),

powW(T), grad p(r).
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Bapl/laHTbI AJA CAMOCTOATEJIBHOI0O pEIICHUSA

Ne | k,mII |, mIlac Do, KI/M° AP, MIla Pc, MITa | Rk,m rc, M
1. 200 6 900 2 25,97 700 0,1
2. 14 2 880 2,1 25 600 0,1
3. 33 3 870 2,2 26 500 0,1
4. 750 4 790 2,47 28,5 450 0,1
5. 725 5 820 1,46 28,4 400 0,1
6. 700 7 810 1,45 28,3 350 0,1
1. 675 2,3 840 4,44 28,2 700 0,1
8. 650 3,4 850 1,43 28,1 600 0,1
9. 67 4,2 860 2,42 28 500 0,1
10. | 600 5,6 890 1,41 27,9 450 0,1
11. | 575 3,3 880 2.4 27,8 400 0,1
12. | 550 4 810 1,39 27,7 350 0,1
13. | 525 4 840 1,38 27,6 700 0,1
14. | 500 2 850 1,37 27,5 600 0,1
15. | 475 6 860 3,36 27,4 500 0,1
16. | 450 2,88 860 1,35 27,3 450 0,1
17. | 425 3,24 890 1,34 27,2 400 0,1
18. | 400 4,32 880 1,33 27,1 350 0,1
19. | 375 5,33 810 3,32 27 700 0,1
20. | 350 6,05 900 1,31 16,9 600 0,1
21. | 325 5,6 880 1,3 16,8 500 0,1
22. | 300 3,3 870 2,29 16,7 450 0,1
23. | 275 4 790 2,28 16,6 400 0,1
24. | 250 4 820 2,27 16,5 350 0,1
25. | 225 2 810 3,26 16,4 700 0,1
26. | 200 6 880 3,25 26,3 600 0,1
27. | 175 2,88 870 3,24 26,2 500 0,1
28. | 150 3,24 790 3,23 26,1 450 0,1
29. | 125 2 859 3,22 26 400 0,1
30. |100 1 677 3,21 25,9 350 0,1

MPAKTUYECKOE 3AHATHUE Ne 2. UHTEPIIPETALIMA PE3YJbLTATOB KPUBOH BOC-
CTAHOBJIEHUS JABJIEHUA

I'nmaBHoe nenvio uccienoBanuss metogom KBJl sABisieTcs omnpeneneHue OJHOPOJHOCTH IJIacTa,
(GUTBTPAIIMOHHBIX CBOWCTB MO AWHAMHKE JaBJICHUS, MOTECHI[MAA TJ1acTa, a TaKXKe MPOJTYKTUBH O-
CTH CKBaxXuHbI. [IpoBOIMTCS HcCcCliegOBaHHWE, PETUCTPUPYS MTABIECHHUE, COTJIACHO JIMHAMHUKE BO
BPEMEHH TIOCTIe OCTAaHOBKU CKBAXXWHBI, paboTaroiieil B HOpMaabHOM pexxkume. [Ipu 3ToM KOHTp 0-
JIUPYIOTCA TaKUE MapaMeTpbl, Kak

- 3aboiiHoE AaBJICHUC U IMOCICAYIOIICC €TI0 BOCCTAHOBJIICHUC ITOCJIC OCTAHOBKU CKBAKHWHBI
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- Jle6ut noOpIBaroIIel CKBAXXUHBI B IEPUO PAOOTHI U JI0 €€ OCTAHOBKHU

- OGBOHEHHOCTH MPOAYKITUH.

Kak pesynbrar, nojsyyaem takue JaHHbIE, KaK JaBJICHHUE B IUIACTE, JJIMHA TPEIIUH JIJI1 CKBAXXUH C
I'PI1, 30Ha qpeHUpOBAaHUS CKBaXXMHBI, @ TaK e MOJeNIu TeueHus Quronaa B miaacre. Pazdepem me-
TOJ Ha TIpUMepe KOHKpEeTHOH ckBaxuHbl Nel030, ¢ ne6butoMm B 175,6 MP/CyT, TONIIMHON miacta —
12,1 m, 06bemubIM KO3 durmentom 1,48 u Bsaskocteio - 0,75 Mlla-c

Nmeem crenyromue qaHHbIE 110 CKBaXUHE:

Tabmuma 2.1 — Mcxonaple faHHBIE 10 CKBAXKUHE

Bpewms 490 980 1450 2450 6002,5 9800 13475 19625
BOCCT.,

CEK

lg(t) 2,69 2,99 3,16 3,39 3,78 3,99 4,13 4,25

AP,atm 10,90 15,83 18,24 20,02 20,33 20,92 20,93 22,7

1. Crpoum rpadux KBJI o manaeiM 13 tadmume! 3.9 mo koopaunaram Ap(t) —Igt . Ipu moctpoennu,

HaYaJoM KOOPJIMHAT M Pa3HMIIbI JaBjieHus Oyuer spisercs MuruManbaoe (1g(t) ., m AP(t) i )-

AP(t) A AP

tgo=i:
aCHMIITOTA :

Igt

- —>
Igt, Igt,

Pucynok 3.9 - KpuBas BoccTaHOBIIEHUS JaBJIE€HUS

2. TIpoBOIUM aCHMITTOTY TIO MPSIMOJIMHEWHOMY YY4acTKy | IO JIBYM TOYKaMm ompeneisiem Ig o =1

_Ap,-Ap _2093-1824
lgt,-lgt, 413-316

3. PaccuuThiBaeM TOUKy repeceucHust ocu Ap(t) ¢ aCUMIITOTOM:

A=Ap,—i-lgt,=20,93-2,77*413=9,4
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4. PaccuntpiBaeMm K03 GUIMEHT THAPOIPOBOTHOCTH TUIACTA:
Orta BennuuHa onpeaensier POC (PpuabTpamoHHO-eMKOCTHBIE CBOMCTBA ILJIACTA).

kh_212.Q,-b, _2121756-148 .. MKM - CM
7, I 2,77 mlla-c

rue:
3
Qx — M°/cyT — 1eOUT CKBaKUHBI
Ecu n, =0,10 b, =b, =1.48;
5. Beruncnsiem k03 GUIHEHT TOABIKHOCTH I1J1acTa

2
L:@E:goo.i:o,% MEM
u, o h 240 mlla-c

6. OnpeuenﬂeM IMPOHUIACMOCTH IlJIacTa:

k= (Lj 4. =083-0.75=0,08
e

rae: ecmu N, =0, 10 20, =1, =0.75

7. BbIUMCIUM OTHOCHUTEIBHYIO IIbE30IPOBOAHOCTD IJIACTA! 1
C
A R s
2 _ 1 g0i =1 g02m —10011
o, 223 2.25 C
8. Beruncisiem k03 PUIMEHT TbE€30IPOBOAHOCTH IJIACTA:
k
o 2
y=t = _ 08 3190307
g 2.6*10"-5 c
* * _5 1
rae: [ ynpyroeMKoCTh IUTacTa , IpUHUMaeM paBHeiM ff =2.6-107,—;
amm am

9. OnpenensieM NpUBEACHHBIN PaINyC CKBaKUHBI:

A 9,4

[ = J2.25- X _ J2.25-31923,07 _54 eu
101 1027

10. OnpenenseM HyHKITHIO:
R _115-Ap,,

I’L,np 1

In =B=94
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11. Beraucnsiem G yHKIHIO:

2 Apy—A
R-k =225.10 ¥ =32522,4 ¢
X
12. BorumcnsieM Ko3(GGUIMEHT IPOTYKTUBHOCTH CKBAKUH:
0543-1] 0.543-200 3
Ap -In& 1.48*%9,4 cym - amm

cnp

13. Ompenensiem BpeMsi CTAOMIN3AIIH PEKUMA:

2
t =2.78-10" ( Rk j-{0.86—0.17- |n(|niﬂ —2.78*107* *32522,4*[0.86 — 0.17 *In(9,4)]
X Fenp

= 4334

BpeMSI CTa6I/IJ'II/ISaIII/II/I PEKUMa CKBAXXUHBI, KAK BUACHO U3 IIPUBCACHHBIX PACUCTOM, 3aBUCUT OT

(bHJ'IBTpaI_[I/IOHHLIX XapaKTCPHUCTUK ILIACTA.

BapI/IaHTbI AJA CAMOCTOATEJIBbHOI0O PCIICHUSA

1 2 3 4 5

lg(t) APatm | lg(t) AParm | Ig(t) | AP,arm | Ig(t) AP, atm lg(t) | AP,atm
2,69 10 1,69 11 1,6 14 2,69 18 1,69 |10
2,99 15 1,99 13 1,9 15 2,99 19 199 |15
3,16 18 2,16 16 2,1 16 3,16 20 2,16 |18
3,39 20 2,39 20 2,3 17 3,39 21 239 |20
3,78 21 2,78 21 2,7 18 5,78 22 2,78 |21
3,99 22 2,99 21,2 2,9 18,5 5,99 23 299 |22
4,13 22,5 3,13 21,5 3,1 19,5 5,13 24 3,13 | 225
4,25 23 3,25 21,8 3,3 20,8 5,25 24,2 3,25 |23

6 7 8 9 10

lg(t) AP.atm | Ig(t) AP.atm | Ig(t) | AP,arm | Ig(t) AP,atm | Ig(t) | AP,atm
1,6 12 2,69 10 2,69 |14 1,6 14 1,6 14,1
1,9 15,2 2,99 15 299 |15 1,9 14,3 1,9 15,1
2,1 18,1 3,16 18 316 |16 2,1 16,4 2,1 16,8
2,3 20,5 3,39 20 3,39 |17 2,3 17,1 2,3 17,6
2,7 21,5 3,78 21 3,78 |18 2,7 18,2 2,7 18

2,9 22,1 3,99 22 3,99 | 185 2,9 18,5 2,9 18,5
3,1 22,5 4,13 22,5 4,13 |195 3,1 19,5 3,1 19,5
3,3 23 4,25 23 4,25 |20,8 3,3 20,8 3,3 20,8
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INPAKTUYECKOE 3AHATHE Ne3. UHTEPIIPETALUA PE3YJIBTATOB I'HAPOIIPOCJTY-
IHNNBAHUA

Pucynok 3.1 — I'papux MoaenbHOrO pemeHus TuponpoCcIyiuBaHusl y4acTKa

O06paboTaeM KpUBYIO METOJIOM XapaKTEpHBIX TOUEK, & MMEHHO 10 TOYKE Hayaja pearupoBaHMs U TOY-
Ke MakcumyMa. Bpewms Hawana pearupoBanus Ly = 150 wacoB. Bpemst Touku MakcCUMyMa Lonqy =
1100 uacos. Bpemst 3akauku L5 = 556 yacos.

Haxogum MbE30IIPOBOAHOCTD I10 TOUKE HadaJla pearupOBaHUA:

_ 0,0732+R? _ 0,.0732+(10.8)%

2
— CM
- —ocag = 0,0000158 /c.

Haxogum MMbEC30ITPOBOAHOCTD IO TOUKE MAKCUMYyMa:

RZst, 10,8%+2001600 0.0000108 Csz
X Fmax_ - : =ssooo0 = U, o
4xtmmx{tmm_¢amﬂrmm_r_ 4+3960000+1958400=In————

Omnpenensiem 00IIYIO C)KUMAEMOCTh:
Coom.=3,094*10* 1/Mna
PaccunteiBaeM k0d()PUIIMEHT TPOHUIIAEMOCTH T10 IBYM 3HAYEHHSM MTbE€30MPOBOTHOCTH:
k= y*1* Coom,=0,0000158*104*2*103*3,094*10**10%=97,8 m/I.
k= 0,0000108*10"4*2*103*3,094*10**10=66,8 M.
HToroBsie pe3ynbTarhl UcCleAoBaHUs CKBaXUH U tiacta meroaamu ['T1 u KIIJ[ mpeacraBnens: B Ta6-
nuare 4.1.

Tabmuma 3.1 — Utoroseie pe3ynbratsl 00padotku KIIJ 1 ruaponpocnymrBanus

I'paduk I'pacdux [Tonynorapud I'TI

JIBOMHOM npo- | XopHepa MUYECKHI Ipa- T T

U3BOIHOM bk OYKa Hayaja OYKa MaKCH-
pearupoBaHus MyMa
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K, mJ] 126 117 113 97,8 66,8
S 3,37 2,37 3,37 — —
Y, cM?/c — — — 0,0000158 0,0000108
Pun, MITa | — 6,62 6,62 — —
BapHaHTHI 1JIsI CAMOCTOATEIHLHOI0 PelleHHs
Ne ty, 4acoB fmax, 4ACOB ts, yacoB K, m/J] Rk,M u, mlla-c
1. 120 1000 500 200 700 6
2. 140 1100 480 14 600 2
3. 330 1050 470 33 500 3
4, 150 1010 490 750 450 4
5. 125 1020 420 725 400 5
6. 200 1120 410 700 350 7
7. 175 1090 340 675 700 2,3
8. 150 1040 350 650 600 3,4
9. 167 1100 360 67 500 4,2
10. | 300 1212 490 600 450 5,6
11. | 275 1200 580 575 400 3,3
12. | 250 1180 410 550 350 4
13. | 125 1200 440 525 700 4
14. | 100 1160 450 500 600 2
15. | 175 1070 460 475 500 6
16. | 350 1060 460 450 450 2,88
17. | 225 1066 490 425 400 3,24
18. | 100 1030 480 400 350 4,32
19. | 275 1050 410 375 700 5,33
20. | 350 1100 400 350 600 6,05
21. | 325 5,6 880 325 500 5,6
22. 1300 3,3 870 300 450 3,3
23. | 275 4 790 275 400 4
24. | 250 4 820 250 350 4
25. | 225 2 810 225 700 2
26. | 200 6 880 200 600 6
27. | 175 2,88 870 175 500 2,88
28. | 150 3,24 790 150 450 3,24
29. | 125 2 859 125 400 2
30. | 100 1 677 100 350 1

ITPAKTHYECKOE 3AHATHE Ne4. OIIPEAEJIEHUE I'M/IPOITPOBOJHOCTUT'A30BOI'O ILVIA-
CTA IO UHIUKATOPHBIM JIMAI' PAMMAM

Cnoco0 00paboTKu pe3yinbTAaTOB HCCIENOBAaHWNA METOJOM YCTAaHOBHUBIIUXCS OTOOPOB C IIEJBIO
ompeneseHuss TUAPONPOBOJAHOCTH, €TI0 BBIOMPAIOT B 3aBUCUMOCTH OT YCIOBUN (QUIbTpaIuU
KUIKOCTU B palloHE CKBAXKHUHBI (OJTHO WJIM MHOTO-KOMIIOHEHTHasi cMeCh) U (hOpPMBI MOTyYEHHOH

WHJIUKAaTOPHOM JuarpaMMsl.
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[Ipu dunsTpanum xkuakoctu (HePTH, BOABI WIW BOJOHEPTIHOW CMECH) B TeX Cilydasx, Korja
WHIUKATOpHAs JWarpaMma MpsSMOJMHEHHA, TUIPOMPOBOIHOCTh IIACTa MOXXHO OIPEISIUTh IO
dbopmyre:

£=0,159 102 Kyu[In (cep/tc) + C] (4.1)
rae Ky — xoaddunreHT npoJyKTUBHOCTH CKBa)KHUHBI B IIJIACTOBBIX YCJIOBHSX,
cm/(cMIla); C — nompaBouHbli  KOI(Q(UIUEHT, YUUTHIBAIOIMH  TIHUAPOIMHAMM-U4ECKOE
HECOBEPUICHCTBO CKBAXXHHBI.
s onpenenenust C 00BIYHO MOJB3YIOTCS CIIOCOO0M, pa3paboTaHHBIM B. U. I y-
poBeIM. Ecnu ko3 PuiimeHT npoayKTUBHOCTH U3MEPEH B MOBEPXHOCTHBIX ycloBUsX (Kyos) M MMeeT
pasmepHocTh T/(cyr-MIla), To a1 mepexona K pasMepHOcTH cM/(c-MIla) B MIAacCTOBBIX YCIOBHAX
MO’KHO BOCIIOJIH30BaTHCSI COOTHOIIICHUEM:

KI'UI = Knog'b 11,57/pn03.

3nmech b — o6beMubIH K0 dunuent nebtu; O,,, — MIOTHOCTh HedTH (B T/M), ONpeieeHHbIE TO

pe3ysibTaTaM UCCIe0BaHUs PO KUJIKOCTU B 1a00paATOPHUSIX.

OnpenenuM THAPOMPOBOJHOCTH IJIACTa B pailoHe HEPTAHON IKCIUTyaTallHOHHOW CKBA)KUHBI, UM €-
oIl MHANKATOPHYIO Tuarpammy, npuBefceHHy0 Ha pucynke 5.1 (K =tge=16 1/(cyr-MIla)) npu

CIEAYIOUIMX UCXOAHBIX TaHHBIX: Gcp=250 M; T:=0,15 Mm;

n =10. O¢dextuBnas tonmuua h=12 m; C=8,7; Ba3koctb HedpTH Ly=3,8 Mmlla-c; 06beMHBIN KO-
¢uruent b=1,1, IIOTHOCTH KUAKOCTH B MOBEPXHOCTHBIX YCTOBHAX pros = 0,86 T/M°. Ompemennm

THAPOMPOBOJHOCTD IJIACTA € U €T0 MPOHUTTACMOCTDb k.

a
0 20 40 60 g,v/eyr 6
98 } i LA 0 20 40 60 80 ¢,7/cy7
P | s T | RS e
o | |
86 | :
! 02}
Q ! 2
P e “X\ ‘ ¥
. ' p‘/
04
9'2_._ ——————— x Qutggowj{cyv-Mﬂa’
) L

Ap MNa

a — B KoopauHatax g — Psag; 6 — B KoopauHaTax q — Ap

Pucynok 4.1 — UnnukaropHas tuarpaMma J100bIBaroIeil CKBaKUHBL:
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1. KoadduimeHT mpoayKTUBHOCTH B IIJIACTOBBIX YCIOBHSX:

11 3
Kip= 16l’lﬂ=2368 cM /(c-Mlla)
0,86
2. KooppuumeHT ruaponpoBOIHOCTH
0,155-10"2368 (tn o + 87) = 607 22N
= ) - : n + ’ = ) - =
¢ (91587 wlTa-c
3. IIponuraemocts 1acta
- 3,86,07 Lo 2
=Ty L92mxm

['mIponpoBOAHOCTE IJIaCTa B pallOHE CKBAXKMH, [0 KOTOPBIM MHIMKATOpHAs Juarpamma Kpu-
BOJIMHEIHA BCIIEICTBUE HAPYIICHUS TMHEHHOTO 3aKOHA (PHIIBTPAIIH, MOXKET OBIThH OIpeJeieHa TAKUM
xe obpasom. [Ipu aTOM, eciiv HayaJIbHBIN y4acTOK JAUarpaMMbl IPSIMOIMHEWHBIHN, B (POPMYJIBI ClIEAyeT
MOJICTABIIATh 3HAYEHUE tZ( 3TOr0 y4acTKa; €ciau BCS JuarpaMMa KpUBOJIMHEHHA, TO MPUOIMKEHHOE
3HaYeHUE TUAPONPOBOJHOCTH MOXKHO HOJIYYHUTh I1OCNIE MOJCTAHOBKU B yKa3aHHbIE (JOPMYiIbl 3HAUEHUS
TaHI'€HCA YIJIa MEXY OCbIO JaBJICHUH U KAacaTeIbHOM, IIPOBEACHHON K MHIMKATOPHOM JIMHUU B TOUKE €€
MEPECEUYEHUS C OCBIO JTABJICHUM.

Ecin muauvkaTopHas nuarpamma KpUBOJIMHEWHA BCIEICTBUE MU3MEHEHHUs CTEIIEHW PAacKpPhITOCTH
TpeIMH B Mpu3abOiHOM 30HE B 3aBUCHMMOCTH OT JaBJIEHHs, TO THAPOIPOBOAHOCTH IIacTa B paiioHe
CKBA)XMHBI SIBJISETCS BEIMYMHOM mnepeMeHHOM. OHa, Kak M KO3()(UIMEHT NPOJYKTUBHOCTH, OyneT
¢yHK1MEH 3a00MHOTO 1aBICHHUS.

Ee MOXHO onpeaenuTs Ipy pa3HbIX 3HAYEHUSIX 3a00MHOTO JaBIICHUS.

OunpTpanys razoHeTsaHoN cmecu. B 3TOM cityyae Ko UIIMEHT MPOTYKTUBHOCTH B IPUHIIHIIE
BeJIMYMHA TIEPEMEHHAs U 3aBUCUT OT Aenpeccuu. Ecnu 06paboTKy MHIMKATOPHOM JuarpaMMbl POBO-
IUTh TaK ke, KaK U JUIsl UiIbTpauu oJHO(a3HON KHUIKOCTH, TO B UTOT€ MOKHO OIPENEINUTh (Da3oBble
THJIPOIIPOBOIHOCTD U MPOHUIIAEMOCTD 11 HETU IPU pa3HbIX 3a00MHBIX JaBJICHUSX.

OnHako yacTo HEOOXOIMMO 3HAaTh (PU3NYECKYIO NMPOHHUIAEMOCTh KOJUIEKTOpAa U COOTBETCTBYIO-
IIyI0 el THAPOIPOBOAHOCTH IacTa. Jyist 3TOM 1eIu MCIONB3YIOT METOAMKY 00pabOTKH pe3yabTaToB
UCCIIEIOBaHUM, OCHOBAaHHYIO Ha MPHMEHEHHWH BcrioMoratenbHoM ¢yHkiuu H, mmeromieil pasmepHOCTb
JABJICHUS U YUUTBIBAIOUIEH M3MEeHEeHUs (pa30BOM MPOHUIIAEMOCTH JUTS KUIKOCTH, BSI3KOCTH HEPTHU U 00b-
€MHOT0 KO3 pHIIMEeHTa IPU BBIACICHUN U3 HEe paCTBOPEHHOTI'O ra3a B IJIacTe.

3Ty (QYHKIMIO MOACTABISIOT B GopMyIty [fomon BMeCTo JaBieHus:
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o 10%27kh(H,, —H,,5)
" p,In(e,, /1) +C ]

T Qus — AOUT He(pTH B TIIACTOBBIX YCIOBHSX, CM°/c; K — (hm3mdeckast MPOHMIIAEMOCTh KOJIIEK-

=K' (H nn H3a6)’

topa; Huu H | ; — dynkims H cooTBeTCTBEHHO IpH 11aCTOBOM M 3a00iHOM napienusx; K' — kospdu-
LMEHT NPOYKTUBHOCTH B CIIy4ae MPUTOKA OAHOPOTHOMN SKUAKOCTH.
WupukaropHas auarpaMma, OCTPOSHHAs JUIs IAHHOW CKBKMHBI B KoopauHarax (, — H nmm q

— H nomxHa ObITh IPSIMOJIMHENHOM, a pacueTHas (GopMyia AJisl ONpeeieHUs THIPOIIPOBOAHOCTH OyaeT

HUMETH BUJT

£=0,159-10° K’[In (6 1) +C]

rae K’ umeer pasmeprocts cm*/(c-MITa) B IIIACTOBBIX YCIIOBHSX.

YroObl BOCHOIB30BATHCS 3TOM (POPMYIIOH, HEOOXOIMMO MOCTPOUTH MHAUKATOPHYIO TUArpaMmy B
koopauHartax ( —H, T. e. 3HaTh 3HaueHus (GyHKIMU H nipu miacToBoM JaBlieHUH M TIPY 3aMKCUPOBAHHBIX
Ha KaXJIOM pexuMe 3a00MHBIX JaBICHUSAX. 3aBUCUMOCTh H OT p JuIsl KaXKI0i 3ajeu MOKHO TOJY-
YUTh HA OCHOBAHHMU JAHHBIX MCCIEJAOBAaHUMN IUIACTOBOM He(TH, B Mpolecce KOTOPHIX M3y4alOT U3Me-
HEHUE PAaCTBOPHUMOCTHU B HEH rasa, BSI3KOCTH U 00bEMHOro KO3 pHIIMEHTa B 3aBUCUMOCTH OT JIaBIICHHS
U JIaHHBIX UCCIIeJIOBaHUHN (ha30BbIX MPOHUIIAEMOCTEH JUIsi HePTH U ra3a B 3aBUCUMOCTU OT He(TEeHACHI-

IMICHHOCTH.

3agaua 4.1. Onpenenutb KodhGUIMEHTHI @ U b, a TakKe TUAPOIPOBOTHOCTh M TPOHHUITAC-

MOCTbB IJIaCTa IIpH CIICAYIOINUX UCXOAHBIX JAHHBIX: G p =250 MT =

=12,4 cm; C=5,3; T, =355 K; h=6 m; 1,=0,0267 mlla-c; z=0,77.
Pe3ynbTars! nccieioBaHmii CKBOXHHBI IPUBE/ICHBI B Ta0M. 4.1 (MCXOIHBIC BEJIMUHHBI).
Pemenne. HaifieM 3aBUCHMOCTE (p2ui— P2s6)/Wr OT W

C 910} LIETBIO POU3BEIEM PacyueThl, MOPSIOK KOTOPBIX YKa3aH B Tabsmie.4.1

2. To nosy4eHHbIM pe3yNbTaTaM CTPOMM TpadMK UICKOMO#H 3aBUCMMOCTH ( puc. 4.1)

3. Io rpaduxy onpenemnsiem: a=0,2; b =tg ¢ = BC/AB =0,0001.

4. TuaponpoBOJHOCTH IUIACTA
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11557.041.0,77(I 222 1 53) MM - M
0124 "’ 355
&= = 22,1:221 mlla-c )
314-0,20 293 ’

5. I[IpoHniaeMocTh

k =22.1:0,0267/6 = 0,098 M -

BapI/IaHTLI AJA CAMOCTOATEJIBbHOI'O PCIICHUSA

Ne h Z Rk,M fc, M
1. 12,0 0,9 700 0,1
2. 12,1 0,98 600 0,1
3. 12,4 1 500 0,1
4. 12,4 1 450 0,1
5. 114 1 400 0,1
6. 114 0,88 350 0,1
7. 14,4 0,9 700 0,1
8. 114 0,91 600 0,1
9. 12,4 0,92 500 0,1
10. 114 0,93 450 0,1
11. 124 0,95 400 0,1
12. 11,3 0,98 350 0,1
13. 11,3 0,78 700 0,1
14. 11,3 0,79 600 0,1
15. 13,3 0,8 500 0,1
16. 11,3 0,81 450 0,1
17. 11,3 0,82 400 0,1
18. 11,3 0,83 350 0,1
19. 13,3 0,84 700 0,1
20. 11,3 0,86 600 0,1
21. 11,3 0,93 500 0,1
22. 12,2 0,95 450 0,1
23. 12,2 0,98 400 0,1
24, 12,2 0,78 350 0,1
25. 13,2 0,79 700 0,1
26. 13,2 0,8 600 0,1
27. 13,2 0,81 500 0,1
28. 13,2 0,82 450 0,1
29. 13,2 1 400 0,1
30. 13,2 1 350 0,1

Henocraromye nanHbie B34Th U3 ycIoBus 3a1aun 4.1
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INPAKTUYECKOE 3AHSATHE Ne5. OIIPEAEJTIEHUE ITAPAMETPOB IIVIACTA 110 K. B. I,
BE3 YUYETA JOINOJIHUTEJIBHOI'O ITPUTOKA KUJTKOCTH

Haubonee Tounsle pe3ynbTarel 06padoTku K.B.Jl. 6e3 yuera 10MONMHUTENLHOTO IPUTOKA B CTBOJ
CKBa)KMHbBI MOXHO MOJyYUTh MPHU YCIOBUH, YTO IO MOMEHTA U3MEHEHUS PeKUMa SKCILTyaTalli CKBaXKH-
HBI (B YaCTHOCTH, OCTAHOBKH) €€ IEOUT OCcTaBajCs HEM3MEHHBIM B TEUCHHE JUTUTEILHOTO repuosa, B 10
pa3 u Oosee mpesbimatomiero Bpems perucrpanuu K.B.JI. Kpome TOro, ecTh OCHOBaHHS CUHUTATh JI0-
MOJTHUTENBHBIA TPUTOK HE3HAUYUTENBHBIM. JTO YCIIOBHE MPAKTUYECKH COOIOAAETCS B JIOOBIBAIOIIMX
CKBa)XMHAX C BBICOKMM 3aTpyOHBIM JaBJICHHEM U HE3HAYUTEIbHBIM 00BHEMOM Tras3a B 3aTpyOHOM Ipo-
CTPAaHCTBE, a TaKXXE€ B HarHETATEJIbHBIX CKBAKMHAX, BECh CTBOJ KOTOPBIX B IEPHOJ HCCIIEIOBAaHUS
0CTAETCs 3a0JIHEHHBIM BOJIOM.

O6paboTka TaHHBIX UCCIIETOBAHMSI OCYIIECTBIISIETCS B CICIYIOIIEM MOPSIIKE.

1. ITo pe3ynbTaTaM perucTpaiuy U3MeHeHus 3a00HHOT0 AaBjieHus (Ap) rTyOMHHBIM MaHOMETPOM
Wi 1upMaHOMETPOM BO BpeMmeHH (t) ctpoutcs rpaduk 3aBucumoctu Ap(Lgt).

2. IlpssMONMHEHHBIN ydacTOK rpaduka 3KCTpanonmpyercs (IPOAOIDKAETCS) 10 MEePEeCceUeHUs C
OCBIO OpPJIMHAT, OMPEAEISIETCS OTPE30K A, OTCEKaeMblii Ha OCH OPMHAT, U YKJIOH | MPSIMOJMHEHHOTO
yuactka K. B. JI.

3. OnpenenstoT THAPOIPOBOTHOCTh
~ 1073 212-qb

ip,

€

IIpenmonaraercs, uTo 06beMHBII K03 duIHeHT HedTH b 1 MIOTHOCTE erasupoBaHHoN HehTH P,

M3BECTHBI 110 IaHHBIM JIA0OPaTOPHBIX ONPEACTCHHM.
4. OnpenensitoT TPOHUIIAEMOCTh TIJIacTa
k= pe/h,
€CJI U3BECTHBI L U h.
5. OnpenenstoT NpUBEICHHBIN PAyC CKBAKUHBL
A 4
np 10A/ i’

JUISL 4ero HEOOXOIMMO TMpeABAPUTEIHFHO HANUTH MapameTp ) MO0 U3BECTHBIM 3HAYCHHSIM IOPHU-
CTOCTH M, CKUMAEMOCTH TIJIacTa ¢ ¥ JKUJIKOCTH [ UM HA OCHOBAHHWH MCCIICIOBAaHUH TIJIaCTa METOJIOM
TUAPOTPOCTYIIMBAHUS

. 10%
" umB,+ ).

6. OnpenensitoT K0d(OOUITMEHT THAPOJMTHAMUIECKOTO COBEPIIICHCTBA CKBAKUHBI
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lgo

eplry,
a= k)
lgo,,Ir,,

e O cp — TIOJIOBHMHA CPEJIHETO PACCTOSIHILSL MEMK/LY HCCIIC/lyeMOH CKBOKHUHOI M COCETHUMHL.

7.0npenensemM Ko3pPUITUEHT MPOIYKTUBHOCTH CKBaKUHEI, T/(cyT-MIIa):

 236ep,,
“blgo

cp/ty,

OnpenenyM TUAPONPOBOJHOCTh M MPOHHULIAEMOCTh IUIacTa B paiioHe HedTAHOW (POHTaAHHOI

CKBa)XKHMHBI, IPUBEICHHBIN paguyc, KO3 PUIUEeHT coBepiIeHCTBAa U KOA(D(UIIUEHT NMPOJYKTUBHOCTH MIPU

CIICYIOIIMX UCXOIHBIX JaHHbIX: b=1,1; = 0,86 /™% py=4,5 mIla-c; h=8 M; m =0,2; [3H=9,42-10_4

p noe

4

I/MIla; Bc =3,6-10 ~ 1/MIla; re=0,15 m; O =150 M. KpuBast BOCCTaHOBIICHUSI JaBICHUSI PETHCTPHPO-
BaJIaCh MOCJIE OCTAaHOBKU CKBAKHH. [leOUT CKBa)XMHBI 10 OCTaHOBKU cocTaBisul 70 T/cyT. M3BecTHO, 4TO
B ITacTe JBIKETCS oaHO(a3Has HeTb.

JlanHbIe MCCNe0BaHU CKBAKUHBI PUBEICHBI B Ta0. S.1.

Tabnuua 5.1 — JlaHHBIC UCCACAOBAHMS CKBAYKHUHBI

Bpems ¢ mo- |lIgt Psac Mlla Bpems ¢ mo- |lIgt Psas Mlla
MEHTa OCTa- MEHTa OCTa-

HOBKHU t,C HOBKH t,C

60 1,78 0,041 4800 3,68 0,595
120 2,08 0,082 5400 3,73 0,598
180 2,26 0,147 6000 3,78 0,605
300 2,48 0,231 6600 3,82 0,607
600 2,78 0,352 7200 3,86 0,608
1200 3,08 0,495 7 800 3,89 0,61
1800 3,255 0,530 8400 3,92 0,612
2400 3,38 0,56 9000 3,95 0,615
3000 3,48 0,575 9600 3,98 0,618
3600 3,56 0,58 10200 4,01 0,62
4200 3,62 0,59 10800 4,03 0,621

Omnpenensiem 3HaueHue Ig t U cTporM KpUBYHO BOCCTAHOBJICHHS JaBleHUs B KoopauHatax Ap/lg t (puc.

5.2, a). Ha puc. 5.1,6 nyist conoctaBieHus NpUBEeHa Ta ke KpUBasi B 00OBIYHBIX KoopanHaTax Ap/t.

27




AP MIla

AP MTla

0.6 0.6
e - - /
— "— u !
0.4 - T 0.4
- T

o AP,
0.2 en - 0.2

f AP, | ;

< |

0 1 2 3 4 0 2000 4000 6000 8000 10000
A In(t) b

Pucynok 5.1 —IIpumep o6padotku K. B. JI. o HedTsHO# ckBaxkuHe

2. DKCTparnoaupyeM MPSIMOIMHEHHBIA Yy4aCTOK KPUBOM 10 MEPECEUCHUs C OChIO OPJMHAT U OIpe-
nensiem A (A =0,331).

Jns onenkwu i 3amaguMcs 3HadeHusaMu: Igt; =1 Igtz=2.

MM cootBeTcTByIOT Acnpeccun: Ap = 0,403; Ap2="0,475.

Torpa:

1. Ykiion ! npsmonuneiinoro yudactka K. B. /1.

/= 0,475-0,403 _ 0.072
2-1
2. I'maponpoBOIHOCTH
_107°212-11-11-70_  uew® -
0,072-0,86 " wmlla-c
3 IIpoHuniaeMmocTh miacra
k= M = 1,48 MEM 2

3. KoaddunmeHT mpe30mpoBoHOCTH

1072%.1,48

) ~0,6 M/
45(02-942-10° +36-107)

X

6. IIpuBeneHHBIN painyC CKBaYKUHBI

I’np: - 2’25 0’6 = 5,83’10_3 M
10-0,331/0,072

7. KOZ‘)(I)(I)I/II_[I/ICHT TUAPOANHAMHUYCCKOI'0 COBCPIICHCTBA CKBAKUHBI
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o= —— =0,68
1g150/(0,588-10°%)

Ig150/015

8. Koo durmeHT npoyKTUBHOCTH CKBa>KUHBI

236-0,86-2,64

~ 11-1915000/0,588-10°

=10,5 1/(cyr-MIla)

B npuBeneHHOM npriMepe paccMaTpUBaeTCs CiTydai pribTparmy oHo(ha3HOH HeTH.

Ecmm B mnacte nmeercs cBs3aHHAs BOJa, TO IIOJYUYCHHOC B paCy€TC 3HAYCHHUC Kk XapaKTCpUu3yeT

BEJIMYMHY ero (a3zoBoil MPOHUIIAEMOCTH Uil He(TH, COOTBETCTBYIOIIYIO HaYaJIbHOM He(TEeHACHIIIEHHO-

ctu. OHa MOXET OTIAMYATHCS OT (pusmueckor mpoHunaeMocTi. COOTBETCTBEHHO M OINpeenseMas Be-

JMYUHA € XapakTepu3yeT (pa3oByro THAPOIIPOBOJHOCTD IIACTa TP HAYAITbHON HE(PTEHACHIIIEHHOCTH.

BapI/IaHTbI AJISA CAMOCTOATEJIBHOI'O PCIICHUSA 3a1aIU

1 2 3 4 5

lg(t) AP.atm | Ig(t) APatm | Ig(t) | AP,atm | Ig(t) AP, atm lg(t) | AP,atm
2,69 10 1,69 11 1,6 14 2,69 18 1,69 |10
2,99 15 1,99 13 1,9 15 2,99 19 1,99 |15
3,16 18 2,16 16 2,1 16 3,16 20 2,16 |18
3,39 20 2,39 20 2,3 17 3,39 21 2,39 |20
3,78 21 2,78 21 2,7 18 5,78 22 278 |21
3,99 22 2,99 21,2 2,9 18,5 5,99 23 299 |22
4,13 22,5 3,13 21,5 3,1 19,5 5,13 24 3,13 | 225
4,25 23 3,25 21,8 3,3 20,8 5,25 24,2 3,25 |23

6 7 8 9 10

lg(t) AP,atm | lg(t) AParm | Ig(t) | AP,arm | Ig(t) AP,atm | Ig(t) | AP,atm
1,6 12 2,69 10 269 |14 1,6 14 1,6 14,1
1,9 15,2 2,99 15 299 |15 1,9 14,3 1,9 15,1
2,1 18,1 3,16 18 3,16 |16 2,1 16,4 2,1 16,8
2,3 20,5 3,39 20 339 |17 2,3 17,1 2,3 17,6
2,7 21,5 3,78 21 3,78 |18 2,7 18,2 2,7 18

2,9 22,1 3,99 22 399 |185 2,9 18,5 2,9 18,5
3,1 22,5 4,13 22,5 4,13 | 195 3,1 19,5 3,1 19,5
3,3 23 4,25 23 425 | 20,8 3,3 20,8 3,3 20,8

Henocraromme nassble B3ATh U3 TaOMLBI .1
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IMMPAKTUYECKOE 3AHSITHE Ne 6 OIPEJEJEHUE IPUEMUCTOCTU HATHETA-
TEJBbHOU CKBAKHUHBI

HGJ'IB 3aHATUSA — HAYYHUTBCA paCCUYUTBIBATL ITPHUECMUCTOCTD HarHeTaTebHONW CKBAaKMHEI 0€3 yue-

Ta CUJI TPEHUA U C YIHETOM CHUJI TPCHUA.

O01me MoJ10KeHUS

[TpreMHCTOCTh CKBXUHBI — XapaKTEPUCTHKA HArHETATEIbHON CKBAXKUHBI, ITOKA3BIBAIOIIAS
BO3MOXXHOCTh 3aKaykyd pa0dodero areHrta (BOBI, rasza, mapa M Jp.) B IUIACT; ONpeaeiseTcs o0beMoM
CMECH, 3aKaYMBAeMOU B TUTACT B €AMHHILY BPEMECHHU.

[TpreMHCTOCTh CKBKHMHBI 3aBHCHUT OT PEIPECCHH, CO3/aBaeMOi Ha 3a00¢ CKBaKUHBI (pa3HO-
CTH 3a0O0MHOr0 | IUIACTOBOTO JIaBJICHHWI), COBEPIICHCTBA BCKPBITHS IUIACTA, €r0 MOIIHOCTH
Y TIPOHUIIAEMOCTH JIJIsl 3aKaunBaeMoro (ironaa. B TEXHOIOTHYECKUX pacdyeTax HCIOJIb3YETCs TaKKe
KO3 (HUIIMEHT TPHUEMHUCTOCTH CKBAKHHBI, PABHBIN OTHOIICHHUIO KOJIMYECTBA pabOUyero arcHra, 3aKavu-
BaeMOTO B IUIACT B AMHMILY BPEMEHH, K PEIPECCHH, CO3aBacMOi Ha 3a00¢ CKBKUHBI TPU 3aKadKe.
Pacxoj pabouero arenta u3MepsieTcsl Ha MOBEPXHOCTH (HAIIPUMEp, Pacxo]i HanboJjiee pacnpoCcTpaHeH-
HOro paboYero areHTa — BOJbI OIPEICIISICTCS C MOMOIIBI0 CYCTUMKOB MM PACXOOMEPOB auadpar-
MEHHOTO THITa, TYpOMHHBIX, JJICKTPOMArHUTHBIX U APYTUX MPUOOPOB, YCTAHABINBAEMBIX Ha KYCTOBBIX
HACOCHBIX CTaHIUAX, BOJOPACIPEICIIUTEIHHBIX TYHKTAX WM HA YCThE CKBAKUH) ¥ (HJTH) B CKBXKUHE,
B MHTEpBaJIC Mepopaluy IIacTa-KOJLICKTOpa (C MOMOIIBIO TIyOUHHBIX PACXOA0MEPOB, CITyCKAEMBIX
B CKBa)XXMHY Ha Kabere).

3anaua

Onpenenuts NTPUEMHCTOCTh HATHETATEIBHON CKBa)KMH I10 MCXOJHBIM JaHHBIM, 110 aHAJIOTUH C
pacCYMTaHHBIM IPUMEPOM.

Penrenne
1. OnpenensroT KOTUYECTBO HATHETAEMOW B CKBaKMHY BOJIBI 33 CYTKH:

__ 0236kh(P,; —P,)p. _ 0,236 0,15-10-(24,19-16)-0,7 _ 517 v¥/cyT

R 103 |3 500
» |g?k 1121019500 . ¢

c

TJIE s — BA3KOCTh BOJBI, [1a*c, [z = 107 ITa*c

[TpeaBapuTensHO ONpeseaseM JaBieHne Ha 3a00e HarHETaTebHOM CKBa)XKHMHBI Tak Kak pac-
X0 XHJIKOCTH HEM3BECTEH, JaBJICHHE Ha 3a00€ OIpeeNseTcsl MpUOIMKeHHO 0e3 ydeTa MoTeph Ha
TpEHUe:

P’306 = £Preon + p*q*Hy*10° + Pyc=9+0,49+1000*9,81*1500*10° = 24,19 MIla
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rae Preon — MaBIeHne 00yCIOBIEHHOE Pa3HOCTHIO reone3ndeckux otMeTok KHC u ckBakuHBI,

MlITIa
Preox = £AH*p,*g*10%= 50*1000%9,81*10° = 0,49 MIla

2. OnpenenstoT MPUEMUCTOCTh HATHETATEIIbHON CKBAXUHBI Quary C YUETOM IMOTEPH JABJICHUS
Ha TpeHue Mo npeapiymei hopmyie.

[IpenBapuTenbHO ONpeaesseM AaBlieHHe Ha 3a00€ ¢ y4eTOM IOTeph Ha TpEeHUE HarHeTaTesb-
HOM CKBa)XMHBI, 3aBUCUT OT JaBJICHUS HA BBIKUJIE HACOCOB KycToBOM HacocHOU cranimu (KHC):

Psa6 = Piic £ Preox — Prp +p*q*Hyp*10° = 9+0,49+1000%9,81*1500%10°-2,3 =21,8 MIla

IJIe IOTEepH JIaBIICHUS Ha TPEHHE onpenersiroTes no ¢popmyiie lapcu — Beiicbaxa:

Q' (Hy +100)P, _ 1 a0 g 5L (1500 +1000)*1000

P.,=0,108%)
P ds 60°

=2,3 MIla

rie  Ps — IWIOTHOCTh BOBL, KI/MS;
A — KO3 GUIMEHT THAPABINYECKOTO CONpOTHBIICHH, npuHuMaem A=0,02...0,03;
d — Bayrpennuii tuamerp HKT (BomoBoaa), Mm.

~_0236kh(P,; ~P,)¢. _ 0,236-0,15-10-(218-16)-0,7 _ 366 \ eym

R 110 19500
o lg 11210°1g500

c

BapI/IaHTbI AJISA CAMOCTOATEJIBHOI'O PCIICHUSA 3a1aIU

Ne BapuanTa
1 2 3 4 S) 6 7 8

ITapamertp

IImacTtoBoe naBienue Pry, 16,0 16,5 16,8 13,9 14,0 15,0 15,2 17,0
MIla

Paccrosinue ot ycTha 110
BEPXHHUX OTBEPCTUH PUIIb- 1500 | 1550 | 1600 | 1300 | 1350 | 1400 | 1450 | 1200
tpauyu Hyp, M

Huamerp HKT d, mm 60 73 60 73 60 73 60 73

Tonmmua mnacra h, m 10 8 9 8 10 7 11 9

Kos¢uuuent npommitac- 015 | 02 | 015 | 02 | 015 | 02 | 015 | 02
MOCTHU l'IOpO,[[BI k, MKM

Pannyc xonTypa nutanus

500 600 700 500 600 700 500 600
Rk, M

Pannyc ckBayKMHEI 1O J0JT0-
Ty I, MM 150

Koadduument ruapoauna-
MHYECKOTO HECOBEPIICH-

0,7
CTBaA (¢

Haenenne nacocor KHC

P, MITa 9 9,5 10 10,5 11 9 9,5 10
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Pa3HocTh reone3nueckux
oTMeToK AH; , M

50

45

40

35

30

25

20 50

Jlinna BomoBoaa lepo, M

1000

900

800

1000

900

800

1000 | 900

Bsizkocth BonbI 16, MITa*c

[110THOCTD BOJIBI P , KI/M®

1000

YckopeHnue cBOOOAHOTO Tia-
neHus g, m/c

9,8

O6wemHubIi K03 duiment b

1,12

[Tapamertp

Ne B

apuaHra

10

11

12

13

14

15

ITmactoBoe maBienue Pry,
MIla

13,0

12,0

12,0

13,2

13,6

14,3

15,0

Paccrosinue ot ycTha 110
BEpXHUX OTBEPCTUH (DUITb-
Tpauuu Hy, M

1250

1100

1150

1220

1280

1330

1420

Juamerp HKT d, mm

60

73

60

73

60

73

60

Tommuua wiacra h, m

10

8

10

11

KoaddumumenT nponurae-
MOCTH TOpobl K, MKM?

0,15

0,2

0,15

0,2

0,15

0,2

0,15

Paaunyc koHTypa nuTaHus
Rk, M

500

600

700

500

600

700

500

Pannyc ckBasKHHBI 10 10J10-
Ty I, MM

150

Koadduument ruapoauna-
MHUYECKOT'O HECOBEPIICH-
CTBa Q¢

0,7

JaBnenne nacocoB KHC
Pyuc, MIla

10,5

11

9,5

10

10,5

11

Pa3Hocts reonesnueckux
oTMeTOK AHr , M

45

40

35

30

25

20

30

JlmaHa BooBoa leeo, M

800

1000

900

800

1000

900

800

Bsskoctb BoJbI 146, MITa*c

[110THOCTE BOJIBI P , KI/M®

1000

YckopeHnue cBOOOAHOTO Ta-
JeHus g, M/c

9,8

O6bemHbIi K0ddduIMeHT b

1,12

11.2. Metoanueckne yKa3aHUs 10 MMOATOTOBKE K JJAOOPATOPHBIM pabOTaM.
JIaboparopHblie paboOThl yUeOHBIM TUTAHOM HE MPEAYCMOTPEHHBI

11.3. Mertoauueckue YKa3aHu 10 OpraHu3anuu CaMOCTOSTENbHOMI pa6OTLI.
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CamocTtosTenpHas paboTa 00yJaronuxcs 3aKIF0YaeTCs B MOTYYCHUH 3a/laHui (TeM) y mperno-
naBaTens JUIsl MHAMBUAYaIbHOTO OocBoeHHUA. [IpenonaBaTenp Ha 3aHATUH Aae€T PEKOMEHAAlUNU HE0OX0-
IMMBIE Ui OCBOCHHUS MaTepuaia. B xozme caMocTosTebHONW paboThl 00yJaromuecs JOKHBI BBIITOJ-
HUTbH THUIIOBBIE PACUEThI, MOATOTOBUTHCS K BBIIOJHEHUIO IKCIEPUMEHTOB (MCCIEIOBAaHUI) U U3YUHUTh
TEOpEeTUYECKH MaTepuai mo pazzaenam. OOydaromumecs TOHKHBI IIOHUMATh COJEpKAHNE BBITOJIHEH-
HOM paboThl (3HATH OINpeNeeHUs MOHATUH, YMETh Pa3bsCHUTh 3HAUEHHUE U CMBICH JHO0Or0 TEPMHHA,
MCIOJIb3YEMOT0 B paboTe U T.I1.).

3amauamu CPC gaBnsrorcs:

— CHCTEMaTu3alMsl M 3aKpeIUICHHE IOJYyYEHHBIX TEOPETHUUECKUX 3HAHMW M NMPAKTUUYECKUX
YMEHUU CTYJIEHTOB;

—  yriyOJieHue U pacllipeHHe TeOPEeTUUECKUX 3HaHUM;

— (QopmupoBaHuEe yMEHUH HMCHOIH30BATH HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEH-
TalMIO U CHELMAIIBHYIO JIUTEPATYPY;

—  pa3BUTHE NO3HABATENbHBIX CIOCOOHOCTEN U aKTUBHOCTH CTYJCHTOB: TBOPUYECKON MHUIMA-
THUBBI, CAMOCTOSATEILHOCTH, OTBETCTBEHHOCTH ¥ OPIraHM30BAHHOCTH;

—  (QopMupoBaHUE CaAMOCTOSTEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHUIO, CaMO-
COBEpIICHCTBOBAHUIO U cCaMOpealln3allly;

—  pa3BUTHUE UCCIIEI0BATEIbCKUX YMEHUN;

—  HCHOJb30BaHHE MaTepuasa, COOPAaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOSITENIbHBIX 3aHs-
TUH Ha CEMUHapax, Ha MPAKTUYECKUX U JAOOPATOPHBIX 3aHATHUSAX, IIPU HAMCAHUMU KYPCOBBIX U BbI-
MyCKHOW KBaJIU(UKAITMOHHOU paboT, 11t 3pPeKTUBHOM MOATOTOBKH K UTOTOBBIM (DOpMaM KOHTPOJIS.

1. Ilpu noaroroBke K 3aHATHSIM HEOOXOAMMO M3YYHUTh TEOPETUYECKYIO YacTh BOIpOCA JlaH-
HOM TEMbI IO KOHCIEKTaM JIEKIIUSM, TEOPETUUECKOMY MaTepuany, U3JI0KEHHOMY B METOAMYECKUX
YKa3aHUSX K IPAKTUUECKU 3aHATUSIM, U YUCOHUKY.

2. BnecTu n0mONIHEHUS MO PACCMOTPEHHBIM BOMPOCAM B KOHCIIEKTHI JICKITHIA.

3. TloaroroButhcst Kk mabopaTtopHoil padoTe, mepemnucaB XOJ BBINOJHEHUS pabOThl, U pac-
CMOTPETD MOPSIIOK €€ BhINONHEHNA. OTMETUTH B KOHCIIEKTE, YTO HEMIOHATHO B XO/I€ €€ BBIIIOJHEHUS.

4. BBINOIHUTH B TETpagyl Uil 1a00paTOPHBIX padOT paszien «caMOCTosTeNnbHas paboTa CTy-
JEHTOBY. J{J1s1 ’TOro 03HaKOMHUTBCS C TUIIOBBIMHU 33/1a4aMH U IpUMepamMu ux peuieHust. OTMETUTh, Ka-
KM€ BOMPOCHI U 33/1a4¥ BbI3BAJIM 3aTPYAHEHUS B PEIICHUU.

CamocTosTenbHast paboTa CTyI€HTOB OJIMH U3 JIYUIIMX METOJ/I0B CAMONPOBEPKH YCBOEHUS TEO-
PETUYECKOTO MaTepHuana.

5. B cnyuae BO3HMKHOBEHUS 3aTPyIHEHUN NPU U3YUYEHUU Kypca cleayeT MOAOWUTH K Mperno-
JTaBaTEeJI0 Ha KOHCYJbTAIUIO.

Pa6ota ¢ xkauroii. [Ipu pabore ¢ KHUTOI HEOOXOIUMO TTOA00PATh JIUTEPATYPY, HAYUUTHCS TIpa-
BUJILHO €€ YWTaTh, BECTH 3amucu. [ moabopa nurepaTypsl B OUOIHOTEKE UCTIONB3YIOTCS andaBHT-
HbI U CUCTEMATUYECKUI KaTaJIOTH.

Ba)kHO MOMHHUTH, YTO pallMOHAILHBIE HABBIKK PA0OTHI C KHUTOM - 3TO Bcera Oobliias SKOHO-
MuUsi BpeMeHU U cuil. [IpaBuibHBIA MOA00p yUeOHMKOB pEKOMEHIYeTCsl IPEernoaaBaTeaeM, YUTatoUM
JMEeKUUOHHBIN Kypc. HeoOxoau-mast muteparypa MOKeT OBITh TaKXKe yKa3aHa B METOAMYECKHUX pa3pa-
00TKax 1Mo JaHHOMY KYpCYy.

PaznuuaroT 1Ba BUAA YTEHUs; IEPBUYHOE U BTOpUYHOE. [lepBuuHOE - 3TM BHUMATENbHOE, HE-
TOPOIUIMBOE YTEHUE, IPU KOTOPOM MOXHO OCTAHOBUTHCS Ha TPYIHBbIX MecTax. [locie Hero He 10KHO
OCTaThCS HU OJHOTO HEMOHATHOTro oyioBa. CojepikaHue HE BCErja MOKET ObITh MOHSATHO IHOCHE Mep-
BHUYHOTO YTCHUSI.

3azaya BTOPUYHOTO YTEHUS IIOJHOE YCBOEHHUE CMBICIA LIEJIOro (IO CUETY ATO YTEHHE MOXKET
OBITH U HE BTOPBIM, & TPETHUM HJIH YETBEPTHIM).

[TpaBuia caMOCTOSATENBHOM pabOThI € IUTEPATYPOH.

Kak yxe oTmeuanock, caMocTosiTelibHas paboTa ¢ yueOHHMKaMU U KHUTaMu (a TakXe caMoCTO-
ATENIbHOE TEOPETHUYECKOE HCCIeOBaHMe MpobieM, 0003HAUYEHHBIX IperojaBaTesieM Ha JIEKIUSIX) —
3TO BaxkHEHIIee yciaoBue (HOpPMHUPOBaHHS y ce0s HaydyHOro crmocoba mo3HaHus. OCHOBHBIC COBETHI
3/1€Ch MOYKHO CBECTHU K CIIENYIOLINM:
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— CocTaBuTh MEepeveHb KHUT, C KOTOPBIMH Bam clieayeT mo3HaKOMUTHCS.

— CaM Takoil nepeueHb J0KEH ObITh CUCTEMaTHU3WPOBAHHBIM (UTO HEOOXOAMMO JIsi CEMU-
HapoB, YTO JJISl 9K3aMEHOB, UTO MPUTOAUTCS, a YTO Bac uHTepecyeT 3a paMkamu oQHUIMATBLHON y4ueo-
HOM JEATEIbHOCTH, TO €CTh UTO MOKET pacIIupuTh Bairy o0mryio KynsTypy...).

—  OO0s3aTeNbHO BBINMKUCHIBATH BCE BHIXOHBIC JAHHBIC 110 KaXI0H KHUTE.

— Pa3zoOparbcs ns cebs, kKakue KHUTH (MJIM KaKue TJIaBbl KHUT) CJIEAyeT MPOYUTaTh Ooee
BHUMATEJbHO, a KaKue — IPOCTO MPOCMOTPETb.

— EcrectBeHHO, Bce MPOYUTAHHBIE KHUTH, YYCOHUKU M CTAaThU CJIEAyeT KOHCIEKTHPOBATH,
HO 3TO HE 03HAYAET, YTO HAJ0 KOHCIIEKTUPOBATH «BCE MOA-PSI»: MOXKHO BBIITUCHIBATH KPATKO OCHOB-
HbI€ MJIEM aBTOpa W HMHOTJA IMPHUBOJUTH Haubosiee SpKHUE U IOKa3aTeJIbHbIe LIUTAThl (C yKa3aHUEM
CTPaHMII).

BoiaensitoT 4yeTbipe OCHOBHBIE YCTAHOBKHM B UTEHUM HAYYHOT'O TEKCTa!

1.MudopmanmoHHO-TTONCKOBBIH (3a1a4a — HAWTH, BBIICITUTH UICKOMYIO HH(OPMAIIHIO)

2.YcBauBaromas (yCHJIMs YATATENs HApaBiIeHbl HA TO, YTOOBI KAaK MOYKHO TOJIHEE OCO3HATh U
3aIIOMHUTH KaK CaMU CBEJICHUS M3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €TI0 PacCyXICHUI)

3.AHaMUTUKO-KpUTHYECKasl (UUTATENb CTPEMUTCS KPUTHUECKU OCMBIC-IUTh MaTepua, Mpo-
aHAJIM3UPOBAB €T0, ONPE/IEIINB CBOE OTHOIIICHHE K HEMY)

4.TBopueckas (co3qaeT y yuTaTelss TOTOBHOCTh B TOM WJIM HHOM BHUJI€ — KaK OTIPABHON MyHKT
IUIsL CBOMIX PACCYKACHUH, Kak 00pa3 Juis JeHCTBUS 10 aHAJOTHU U T.I. — HCIOJIB30BATh CY)KIACHUS aB-
TOpa, XOJl €r0 MBICIEH, pe3yabTaT HabII0AeHUS, Pa3padOoTaHHYI0 METOIUKY, JOTIOTHUTh UX, MMOABEPT-
HYTh HOBOU MPOBEPKE).

OcHoBHBIE BUBI CUCTEMATU3UPOBAHHOMN 3aMUCH IPOYUTAHHOTO!

1. AHHOTHpOBaHHE — MPEACTHHO KPATKOE CBA3HOE OMNMKMCAHUE NMPOCMOT-PEHHON WM MPOYUTAH-
HOU KHUTH (CTaTbHU), €€ COJIepKaHus, ICTOYHUKOB, Xa-paKTepa U Ha3HAUCHUS;

2.IlnanupoBaHme — KpaTKas JJOTHYECKasi OpraHu3alus TeKCTa, PaCKPhI-BalOIIasl CoACpKaHue U
CTPYKTYpY U3y4aeMoro MaTepuarna;

3. TesupoBanue — JJaKOHUYHOE BOCIPOM3BEICHUE OCHOBHBIX yTBEp)KIE-HUH aBTOpa 0e3 mpu-
BJICUEHHUS (DaKTUUECKOTO MaTepuaa;

4.1lutupoBaHHe — JIOCIOBHOE BBHINMHMCHIBAHUE U3 TEKCTA BBIJICPIKEK, U3BICUCHHH, HanOoIee Cy-
IIECTBEHHO OTPAKAIOIIUX Ty WU UHYIO MBICIb aBTOPA;

5.KoHcriekTHpoBaHUE — KPaTKOe M MOCIIE0BATEIBHOE U3JI0KEHNE CO-JIEPKaHMsI TPOYUTAHHO-
ro.

KoHCIIeKT — CI0XKHBIA CITOCO0 M3TOXKEHUS COJEPKAHUS KHUTH WIH CTaTbU B JIOTUYECKOH I10-
cienoBaTenbHOCTH. KOHCIIEKT akkyMysHupyeT B ceGe MpeablIylie BUIbl 3alUCH, O3BOJISET BCECTO-
POHHE OXBATHUTh COJIEPYKAHUE KHHUTH, cTaThH. [103TOMY yMEHHE COCTaBIATH IUIaH, TE3HCHI, /IENIaTh BhI-
MUCKU U APYTUE 3aIUCH OTMPEIENsIeT U TEXHOJIOTHIO COCTaBICHHS KOHCIIEKTA.

CamornpoBepka. [locne u3ydeHus onpeneseHHON TEMBI 110 3aIMCSIM B KOHCIIEKTE M YUeOHHUKY, a
Tak)Ke peIIeHHs JOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOMIMX 33Ja4 HA MPAKTHUECKUX 3aHATHUSIX U
CaMOCTOSITENTFHO CTYJCHTY PEKOMEHYETCsI, UCIIONB3Ysl JIUCT OMOPHBIX CHUTHAJIOB, BOCIIPOM3BECTH TI0
MaMsTH OTNpeAeNeHus], BIBOABI (hopMyIl, (OPMYITHPOBKA OCHOBHBIX IMOJIOKEHUN W JOKa3aTelnbCcTB. B
cirydae HeoOXOAMMOCTH HYXKHO €Ille pa3 BHUMATEIbHO pa3o0parbcs B MaTepHale.

Koncynpramuu. Ecnu B mporiecce caMocTosTeNnbHOW paboThl Hajl U3yYEHUEM TEOPETUUYECKOTO
MaTepHala y CTyJeHTa BO3ZHUKAIOT BOIPOCHI, Pa3pEIIUTh KOTOPbIE CaMOCTOSITEIFHO HE YAaeTcs, He0O-
XOJIUMO 0OpaTHThCS K TMpernoAaBaTelo Ui MOJyUYeHUs y HEr0 pa3bsCHEHUN WK yKa3aHwil. B cBomx
BOMPOCAX CTYACHT JOJDKEH YETKO BBIPA3UTh, B UEM OH HCITBITHIBACT 3aTPYAHEHUS, XapaKTep ITOTO 3a-
TpyIQHEHUS. 3a KOHCYJbTAIlMel cleayeT oOpamiaThCs U B cilydae, ecii BO3HUKHYT COMHEHUS B Ipa-
BWJIBHOCTH OTBETOB Ha BOIIPOCHI CAMOTIPOBEPKH.

[ToarotoBka k sk3ameHy. BHawane cienyer mpocMOTpeTh BECh MaTepuall IO cIaBaeMoi Juc-
LUUIUITMHE, OTMETUTh AJi ce0si TpyaHble Bompochl. O0s3aTeNbHO B HUX pa3oOparbes. B 3akimroueHue
ele pas Ienecoodpa3HO MOBTOPUTH OCHOBHBIE IMOJIOKEHHS, UCHOIb3Ys MPH 3TOM JIMCTHI ONOPHBIX
CHUTHAJIOB.
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HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX ONCHUBAHUA

Hucuunnuza UccsienoBanne CKBakKMH U IVIACTOB
Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio
HanpasieHHOCTh JKCIUIyaTAUMA M 00C/Ty’)KMBaHUEe 00bEKTOB 100bIYM He(pTH

[Tpunoxenue 1

Kona n naumenoBanue

Kon n HanmeHoBanue
HWHAWKATOpa TOCTIDKE-

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHus 110

Kpurepun onieHHBaHUs pe3yabTaTOB 00yUCHHS

KOMITIETEHIIHHA HHSI KOMIIETEHIUN IACIUIIINHE 1-2 3 4 5
(MJK) (Momymo)
INKC-1 MKC-1.2 Pa3pabatsr- | 3HaTh (31): BUIBI U THITEI He 3HaeT ocHOBHEBIE YacTH4YHO 3HAET OCc- 3HaeT OCHOBHBIE BUJIbI 3HaeT BUIBI U THIIBI

CIIOCOOHOCTB OCY-
IIECTBIIATH U KOPPEK-
THPOBATh TEXHOJIOTHU-

YECKHE MPOLIECCHI

HedrerazoBoro npo-
H3BOJICTBA B COOTBET-
CTBHU C BHIOpaHHOMN
ctepoii mpodeccro-
HaJBHOM AesTeNnbHO-
CTH

BaeT U BeAET HOpMa-
TUBHO-TEXHUYECKYIO
JOKYMCHTAITHIO, Pe-
IJIAMEHTUPYIOIIYIO
OCYILIECTBJICHHE TEX-
HOJIOTHYECKHUX TpolLec-
COB

I/ICCHCI[OBEIHI/Iﬁ CKBaXUH
U I1J1aCTOB

BUABI U THUIIBI UCCJIC-
,Z[OBaHI/Iﬁ CKBA>XXHUH U
IJ1aCTOB

HOBHBIC BHUbI U THUIIBI
I/ICCJ'IG,I[OBaHI/Iﬁ CKBa-
JKHWH U IJ1aCTOB

W THUIIBI I/ICCJ'IG,Z[OBaHI/Iﬁ
CKBAXXHWH H I1JIaCTOB,
MOXECT TE3UCHO IIOAC-
HUTb UX COACPIKAHUC

UCCIICIOBAHMUIT CKBa-
JKHH U IIACTOB, MOXKET
noApoOHO U3NaraTh HX

(u3MYECKUH CMBICI

Ymers (Y1): mumanupo-
BaTh HEOOXOJUMEBIE HC-
CeI0OBaHUSI B KOHKPET-
HBIX reoJIoro-
TEXHUYECKUX YCIOBHSIX

He ymeer nnanupo-
BaTb HEOOXOAUMBIE
HCCIIE0BAHUS B KOH-
KPETHBIX T€0JIOT0-
TEXHUYECKUX YCIOBH-
X

Cnabo mpuUMeHSIET 10~
JIYYCHHBIC 3HAHUA IJIs1
penieHust npogeccro-
HAJILHBIX 33714 B 00-
JIACTH TUIAHUPOBAHUS
HCCIIEIOBAHUH B KOH-
KPETHBIX T€0JIOTO-
TEXHUYECKHUX YCIOBHUSIX

YMeer I1aHupoBaTh
HEOO0XOIUMEIE HCCIIe-
JOBAaHUSA B KOHerTHI)IX
re0JI0r0-TeXHUYECKUX
YCIIOBUAX

YMmeet ObICTPO U B OTI-

TUMaJIbHBIX 00beMax

IUIaHUPOBATh HE00XO-

JIMMBIE HCCIIEI0OBaHUS

B KOHKPETHBIX I'e0JI0-

rO-TeXHHYECKHX yCJI0-
BHSIX

Brnagetr (Bl): HaBbIKa-
MH [pPOBEJCHHUS Camo-
CTOSITENIbHBIX ~ UCCIIEN0-
BaHWH CKBaXHH U IUIa-
CTOB

He BJIaACCT HaBbBIKaMH
MMpOBEACHUA CaMOCTO-
ATCIBHBIX UCCJICIOBA-
HHM CKBa)KHMH U IIjIa-
CTOB

Oo6namaer ciaadbIMU
HaBBIKAMH TIPOBE/ICHHS
CaMOCTOSITENBHBIX UC-
CIeIOBAaHUN CKBAXKUH
U [JIACTOB

Bnaneer HaBbikamu
HABBIKAMU TIPOBEIICHHS
CaMOCTOSITENbHBIX HC-
CJIEIOBAaHUI CKBaKUH
Y TUTaCTOB, JIOMTYCKAeT
HC3HAYUTCJIIbHBIC
OILINOKH

Bnaz[eeT HaBbIKaMH
IIPpOBEACHUA CaMOCTOA-
TCJIBbHBIX UCCJICA0OBA-
HUH CKBa)KHMH U IIJ1a-
CTOB
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Kona n naumeHnoBanue

KO)I 1 HAMMCHOBAHUC
WHAUKaTOpa JOCTUKE-

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHHs 110

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUCHHS

KOMIIETEHINH HUS KOMIETEHIUN JUCLUTUIMHE 12 3 4 5
(MIK) (Monyio)
IKC-7 Crocob6nocts | IIKC-7.1 Vcnone3zyer | 3Hath (32): OCHOBHBIC He 3HaeT OCHOBHEBIE YaCTUYHO 3HAET OC- 3HaeT OCHOBHBIE Tpe- YBEpEHHO 3HaeT Oc-
BBITIOJIHATH PaOOTHI CIHCUNATU3UPOBAHHOC | TpeOoBaHUS TEXHUKH TpeOOBaHUS TEXHUKU HOBHBIE TpeOOBaHUS OoBaHUS TEXHUKH O€3- | HOBHBIE TPEOOBaHUS

0 IPOSKTHPOBAHHIO
TEXHOJIOTUYECKUX
MpOoIIecCOB HedTera-
30BOTO IIPOM3BOJCTBA
B COOTBETCTBHUH C BBI-
OpanHol chepoii
npo¢eCCUOHATBHOIM
JeATEILHOCTH

porpaMMHOe obectie-
YeHHe MPHU MIPOSKTH-
POBaHMH MTPOU3BOJ-
CTBEHHBIX M TEXHOJIO-
THYECKUX MPOLIECCOB
HedrerazoBoii oTpac-
b3

0e30IacCHOCTH IPH TIPO-
BEJCHUU THAPOJMHAMU-
YECKUX HMCCIICIOBAaHNT;
OCHOBHBIC HOPMaTHBHO —
TEXHUYECKHE TOKyMEH-
ThI pErVIAMEHTUPYIOLIIUE
9KOJIOTHUECKHE, TTPOU3-
BOJCTBCHHBIC U APYTUC
OrpaHUYEHHMS IIPHU UC-
cJeI0BaHUU

CKB)XHH U TIACTOB

6e30MacHOCTH TIpH
MIPOBEACHUH THIPOAH-
HaMHUYECKUX HUCCIEIO-
BaHMI;, OCHOBHEIC
HOpPMATHUBHO — TEXHU-
YCCKNEC NTOKYMCHTBI
periIaMeHTHPYIOIIUE
9KOJIOTHYECKUE, TPO-
HN3BOACTBCHHBIC U
JPYTUE OrPaHUYCHHUS
TIPH UCCIICIOBAHUU
CKB&KMH H IJIACTOB

TEXHUKH 0€30MMacHOCTH
TIpY IPOBEICHUH TH-
POOMHAMHYECKUX UC-
clIeIOBaHUM; OCHOBHBIC
HOpPMaTHBHO — TEXHU-
YEeCKHe JOKYMEHTHI pe-
TrIIaMEHTUPYIOLIHE
9KOJIOTHUYECKUE, TPo-
HU3BOJICTBEHHBIC U JIpY-
THE OTPAHUYCHUS MPH
HCCIICJOBAHUN CKBa-
’KUH U IJIaCTOB

OTTaCHOCTH TIPH TIPOBE-
JEHUU TUAPOTUHAMU-
YECKUX HCCIICIOBAaHMI;
OCHOBHBIC HOPMATHBHO
— TEXHHYCCKHE JTOKY-
MCHTBI peFJ'IaMeHTI/I-
pyIOIIMe SKOJIOTHYe-
CKHC, HpOI/ISBOJICTBeH-
HEIE U IPYTHE OTPaHU-
YEHHsI IPU UCCIe0Ba-
HHMM CKBa)KHH U IIJ1a-
CTOB, 3aTPYyIHSICTCS
MIPUBOAUTH TIPUMEPHI 1
JIaBaTh MOSCHEHUS

TEXHUKH 0€30MacHOCTH
TIPY TIPOBEICHUH THI-
POIMHAMHYECKUX UC-
clIeJOBaHUM; OCHOBHBIC
HOpPMAaTHBHO — TEXHU-
YEeCKHE JOKYMEHTBI pe-
rIIaMEHTUPYIOLIHE
9KOJIOTHYECKUe, Ipo-
HU3BOJICTBEHHBIC U JIpY-
THC OI‘paHI/I’-IeHI/IH HpI/I
HCCIICIOBAHUN

CKBOKHUH W IUIACTOB,
MOXET CBOOOJHO IpH-
BOJUTH PUMEPHI U 1a-
BaTb NOSICHEHHS

Ymerts (Y2): moaroras-
JIMBaTh YCTHEBOE U IITy-
OmHHOE 000pYyIOBaHUE

JUIS TIDOBEJICHHS HCCIIe-
JIOBaHUM

HE yMeeT MOATOTaBIIH-
BaTh YCTHEBOE H IITY-
OWHHOE 000PYIOBaHHE
JUIsL IPOBENICHUSI UC-
CIIeZI0BaHUH

3aTpyRHSIETCS TOAro-
TaBJIMBaTh YCTHEBOE
riryOuHHOE 000pYyI0-
BaHUE IS IPOBEIICHUS
UCCIIEIOBaHMI

yMEET MOAr0TaBINBATD
YCTBEBOE U TITYOMHHOE
00opyIoBaHUE IS
[IPOBEJICHUS UCCIIE0-
BaHUM

B COBEPILLUEHCTBE YMEET
MOArOTaBIMBATh YCTh-
€BOC U IITyOHHHOE
000pyIOBaHUE IS
MIPOBEJEHUS UCCIIE0-
BaHUM

Bnapmets (B2): cospe-
MEHHBIMH TEXHOJIOTHSIMHU
HCCIICIOBAHMS CKBAKHUH
Y IJIACTOB B Pa3JInYHbIX
Te0JIOTOTEXHOJIOTHYE-
CKHX YCJIOBHUSX

HE BJIaJICET COBPEMEH-
HBIMU TE€XHOJIOTUIMU
HCCJIEI0OBaHMsI CKBa-
JKUH U TUJIaCTOB B pa3-
JINYHBIX F€0JIOTOTEX-
HOJIOTUYECKHX yCIIO-

BHSIX

ciabo BiazieeT CoBpe-
MCHHBIMH TCXHOJIOTHU-
SIMH UCCJICAOBAHUA
CKBAXXWH H IJIaCTOB B
Pa3UYHbIX Te0JI0ro-
TEXHOJIOTHYECKHUX
YCIIOBUSIX

YaCTUYHO BIIAJIEET CO-
BPEMEHHBIMHU TEXHOJIO-
TUSIMU HCCIIEI0BAHUS
CKB)KVH U TIACTOB B
Pa3IUYHBIX T€0JI0T0-
TEXHOJIOTUYECKHUX
YCIIOBHUSX

BJIaJICET COBPEMCHHBI-
MU TCXHOJIOTUSIMH UC-
CJICAOBAaHHUs CKBAXKUH U
IUIaCTOB B PA3JIMYHBIX
T'€OJIOTOTEXHOJIOTUYC-
CKHUX YCJIOBUAX
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Kona n naumeHnoBanue

KO)I 1 HAMMCHOBAHUC
WHAUKaTOpa JOCTUKE-

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHHs 110

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUCHHS

KOMIETCHIIMA HUS KOMITCTCHIUH JHCIUIUIHHE 1-2 3 4 5
(MAK) (Monyio)
IKC-7.4 Odopmisier | 3Hatb (33): 0cOOCHHOCTH | HE 3HAET OCOOEHHOCTH | YAaCTHYHO 3HAET OCO- | 3HAET 0COOCHHOCTH | YBEPEHHO 3HAeT OCO-

TEKCTOBYIO H Tpadu-
YECKYIO YaCTH IPOEKTa
IPH IIPOEKTUPOBAHUH
MPOU3BOJICTBEHHBIX H
TEXHOJIOTHYECKHX
IpoLIeCCOB HedTera-
30BOM OTpaciu

MPOEKTUPOBAHHMS TIPO-
LIECCOB UCCIIENOBAHUS
CKB&)XUH U MPJIACTOB

MIPOEKTUPOBAHUS TIPO-
LIECCOB  HCCJICIOBAHUS
CKB&KHMH U MPIACTOB

OCHHOCTH TIPOEKTUPO-
BaHHS MIPOLIECCOB HC-
CIICIOBaHUS CKBAXXHMH U
NPJIacTOB, 3aTPyTHSET-
Cs1 1aBaTh MOSICHEHUS

MIPOCKTUPOBAHHUSA TIPO-
LIECCOB  MICCIIEAOBAHUS
CKBaKUH U MIPIACTOB

OCHHOCTH TIPOEKTHPO-
BaHMS MPOLECCOB HC-
CIICIOBAHUS CKBaKHH H
IpJIacToB

YMmets (V3):

opOpMIISITh  TEK-
CTOBYIO M rpadu-
YEeCKyl0 JOKYMEH-
TalUIo0 TIPU HCCIIe-
JOBAaHUS CKBa)XUH

U I1J1aCTOB

He ymeeT ohopMIIITh

TEKCTOBYIO U Tpadu-

YEeCKyI0 JJOKyMEeHTa-

LU0 TIPU MCCIIEI0BA-

HUSI CKBa)XUH U TIJIa-
CTOB

IUIOXO yMeeT 0(hopM-
JSTh TEKCTOBYIO H
rpauIecKyro JOKy-
MEHTANHIO TIPH HCCIIe-
JIOBAaHHMS CKBAXHH H
IUIaCTOB

yMmeeT opopMIIITh TEK-
CTOBYIO U Tpadude-

CKYIO IOKYMEHTAINIO
TIPY HCCIICIOBAHMS
CKB&KHMH U IJIACTOB

0e3 3aTpyJHEHUH yme-
eT 0pOpMIIAITH TEKCTO-
BYIO U rpaUuecKyro
JOKYMEHTAIHIO TIPH
HCCIIEIOBAHMS CKBa-
JKMH | TUIaCTOB

Bnagers (B3):HaBbIKaMu
paboThl MO MPOEKTHPO-
BaHHWIO MPOLECCOB HC-
CIIC/IOBAHUM CKBKHH U
TUIACTOB

HE BJIajieeT HaBBbIKAMH
paboTel MO NPOEKTH-
POBaHHUIO  MPOLIECCOB
HCCIICIOBAaHMI  CKBa-
KUH U [UIACTOB

cnabo BiIazeeT HaBBI-
KamMu paboThl MO TPO-
SKTUPOBAHUIO TPOIIeC-
COB UCCIIeIOBaHUH
CKBa)XMH U TUIACTOB

BJaJieeT HAaBbIKAMH pa-
0OTHI IO IPOEKTHPOBA-
HHUIO TIPOIIECCOB  HC-
CIICIOBAHUH  CKBa)XHUH
W TIJIACTOB, WCIBITHIBA-
eT HeOoJplIne 3aTpya-
HEHUS

BJaJieeT HABBIKAMH pa-
6OTHI IO IPOEKTHPOBA-

HUIO [POLCCCOB HUC-
CJ'IGI[OBEIHI/Iﬁ CKBaXXUH
U I1J1aCTOB
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KAPTA

[Tpunoxenue 2

00ecre4eHHOCTH TN CHUILTUHBI (MOYJIs1) Y4eOHOI ¥ YUeOHO-MeTOANYeCKOil JInTepaTypoi
Huciunnuna UccienoBanue CKBaKMH U IJIACTOB
Kopn, nanpasnenne noarorosku 21.03.01 Hedrerazosoe nesno
HanpasienHocts Ikeniyaranmus u 00caykuBaHne 00beKTOB 100b1Yu HedTH

Hanu-
KontuHreHT e
Obecneuen-
Komuue- oOyJarommx- JJIeK-
Ha3Banue yueOGHOTO0, yadeOHO- HOCTh 00y4a-
Ne CTBO 3K- Csl, UCIIOJIb3Y- TPOHHO-
METOANYECKOTO U3/IaHHsl, aBTOp, U3/a- FOLIUXCS JIUTe-
1/ 3eMIUISIPOB | IOIIUX YKa- . ro Bapu-
TEIbCTBO, BUJ U3JAHUS, TOJ U3/IaHUS paTypoH,
B BUK 3aHHYIO JINTE- % aHra B
patypy 9bC
(+1-)
OcHoBBI He(pTEra3oBoro Aemna : yaeoHoe
nocobue / JI.B. BopobneBa ; Tomckuii
. DnekTp.
1 NOJUTEXHUYECKUI ~ YHUBEPCHUTET. 100 100 +
i pecypc
Tomck : M30-Bo TOMCKOTO MOJIMTEXHU-
yeckoro ynusepcurera, 2017. — 202 c.
CunnoB, M.A. MeToasl KOHTpoOJs 3a
AKCIUTyaTalliel  MeCTOpOXKAECHUs
yuebHo-MeToudeckoe nocodue / M.A. | Dnekrp.
2 100 100 +
CunnoB, M.M. 3aboeBa, J[.A. Ocran- pecypc
yyk. — Tromens : TioM[HI'Y, 2016.
—44 c.
SArodapos, A.K. CoBpemeHHBIE T€O-
dusnveckue ¥ THIPOAMHAMHYECKUE
UCCIIEIOBaHUs HE(TEHHBIX M T'a30BbIX SIeKT
3 | ckBaxuH : yuyeOHoe mocobme / A.K. ec I; ' 100 100 +
SArodapos, N.U. Knemenko, /I.B. Ho- peeyp
BocenoB. — Tromensr : TromIHI'Y,
2013. — 140 c.
/

N.o.3aBenyromero kadeapou

«31» 08 2020 .

W P.JI. TatubleB
y{m%)




JlonoJiHeHUsI 1 U3MEHEHHUS
K padoyeil mporpaMme QM CHUIIMHBI (MOLYJIs1)

Ha 20 - 20 y4eOHBIHN TOJ

B pabouyrio mporpaMMmy BHOCSATCS CIEIYIOIIME JOTOTHEHUs (M3MEHEHU):

HOHOJ’IHCHI/IH U U3MCHCHU BHECC!

(Oondcnocms, yueHoe 36anue, cmenens) (noonucy) (U.0. Pamunus)

JlononHeHus (M3MEHEHHUs1) B pabo4yro MporpaMMy pacCMOTPEHBI U 0JJOOpPEHBI Ha 3acelaHuu Kadeapsl

(Haumenosanue kagedpwt)

[IpoToKo0I OT « » 20 r.Ne .
N.0. 3aBenyromiero kadeapoit P. . TatneieB
COI'TACOBAHO:

W.o0. 3aBenytoiero BoITycKaroien kadeapoit/

PykoBonuTh 00pa3oBaTenbHOM MPOrpaMMbl P.Jl. TatneieB
« » 20 T.
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