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BBenenue

TexHonorus wucciaenoBaHUs HEPTIHBIX M Ta30BbIX CKBAXKHUH SIBIISETCA
MEXIUCIUIUIMHAPHBIM ~ KypCOM, YCTaHaBJIMBAIOIUM 0a30Bble 3HAHUSA IS
ocBoeHus: mpogeccuoHanpHoro wmonyins [IM  04. BeimonHenue paboT 1o
npogeccuu oneparop Mo UCCAeA0BAHNUIO CKBaXKHH.

B pe3ynbpTaTe 0CBOCHHS MEXKIUCUUIIMHAPHOTO Kypca 00yJaromuics JOJIKEH
yMeThb:

- OCYILECTBIIATH OTOOP TITyOUHHBIX MPOO HEPTH U BOJIBI MPOOOOTOOPHUKOM;

- TOJIb30BaThCA AEOUTOMEpaMH, pacxoJloMepamH, IIyOMHHBIMH MaHOMETpaMmu,
IIEKTPOTEPMOMETPAMU;

- U3MEPSATH YPOBHU KUIKOCTH Pa3IMYHBIMU CIIOCOOAMH;

- OIPENENATh COOTHOILIEHUE HEPTH, ra3a U BOJbI B IJIACTE;

- onpeneniaTh KO3 OUUUEHT NPOAYKTUBHOCTH IJIaCTa;

- pa3MelaTh NpuoOpsl U 000PYIOBAHUE, ONPEEIATH HEMOIAIKN B X padboTe;
3HATh:

- pU3UKO-XMMUYECKUE CBOMCTBA ra3a, HeTH U BOJIBL;

- HA3HAYECHHUE U TEXHUYECKYIO XapaKTEPUCTUKY MCCIIE0BATENBCKOM annaparypsl;
- METOJUKY IIPOBEIECHUS TUAPOJUHAMUYECKHUX UCCIIEI0BAHUN CKBAXKUH;

- c1ocoObl U3MepeHus 1eOMTOB HEPTH, BOJbI U ra3a;

- METOJUKY 00pabOTKH MaTepUaioB UCCIIECIOBAHU;

- METOJ oTpeeNeHns KO3PPUIMEeHTa TPOTYKTUBHOCTU CKBAKHH.

JlaGopatopHble pabOThl - BaxKHEWIas cOCTaBHas 4yacTh o0yudenus mo MJIK.
04.01 Texnomnorusi uccienoBanusi HePTSIHBIX M Ta30BBIX CKBaXUH. OHU MUMEIOT
OOJBIIOE  TEOPETHYECKOE W MpakThyeckoe 3HayeHue. (OCHOBHOUM  I1€JbIo
71a00paTOPHBIX paboT SBJISIETCS YIIIyOJIeHHE U 3aKpeIyieHHe 3HaHUM, MOJyYEeHHbIX
Ha TEOPETUYECKHUX 3aHATHSAX [0 TEXHOJOTMU HCCIENOBAHMUS  CKBAXKHUH.
JlaGopaTopHble 3aHATUS JOJDKHBI BOOPYXKHUTh CTYJIEHTOB MPAKTUYECKUMHU

HaBbIKaMM HCCJICAOBAHUA, PACUCTAd KU KOHTPOJIA.



Meroandeckue ykKa3aHHs IO BBITIOJHEHUIO JIAOOPATOPHBIX U TMPAKTUYECKHUX
pabor mo «TexHomormm  WCCIeqOBaHUS HEMTSIHBIX W Ta30BBIX CKBAKHH
pa3paboTaHbl B COOTBETCTBMHM ¢ paboueit mporpammoit [IM. 04 BreimonHeHwue
paboT 1o npodeccuu onepaTop Mo UCCIeTOBAHUIO CKBAKUH.

ConepxkaHne METOIUYECKUX YKa3aHUW IO BBIMOJHEHHUIO JIA0OPAaTOPHBIX padOT
COOTBETCTBYeT TpeOoBanusaM DenepaibHOTO TOCYAapCTBEHHOTO CTaHAapTa
cpenHero mpodeccHoHaTpHOTO 00pa3oBaHMs sl crienualbHOCTH Pa3paboTka u
AKCIUTyaTalusi He(TAHBIX U Fa30BbIX CKBAXKHUH.

[Tocob6ue Brmtouaet 6 naboparopubix padbot no remam MJIK 04.01 Texnonorus
uccienoBanusl He(PTSIHBIX M Ta30BbIX CKkBaxuH. Kaxnmas nabopatopHas pabota
COJICP’KUT CBEICHHUS O ILIEJIM €€ MPOBEACHUS U MPAKTUYECKOM HCIOJIb30BaHUU
pEe3yNbTaTOB MCCIENOBAHUA, O HEOOXOAMMBIX [UJIi MpPOBEACHHS PaOOTHI
MaTepHuanax, npudopax, MHCTPYMEHTaX, MPUCIIOCOOJIECHUSX; BKIFOUAET
onucanue padoTsl U GOpMy OTUETA.

K BbmmonHeHHio 71a0OpaTOpHbIX pabOT CTYAEHTBl MNPUCTYHAIOT —TMOCIe
NOJIPOOHOTO M3y4YEHHUS] COOTBETCTBYIOILErO TeopeTudeckoro marepuana. Ilepen
MPOBEJICHUEM JIA0OPATOPHOU PabOThl HEOOXOAUMO O3HAKOMUTBCS C YCTPOMUCTBOM
00opy10BaHUs 1 IPUOOPOB, 03HAKOMHTHCS C MOPSIKOM IPOBEICHHS PaOOTHI.

[Tocne okoHYaHMS 3aHATUN CTYIEHTHI IPUBOMASAT B TIOPSAIOK padouee mecTto. B
MPOLIECCE BBIMOJHEHUS JIa0OPAaTOPHOW pabOThl M TOCJIE OKOHYAHUSI €€ CTYAEHT
JIOJDKEH TO0Ka3aTh MPEenoAaBaTeN0 IMOJYyYEHHBIE WM OIBITHBIE PE3yJbTaThl U
BBITEKAIOIINE U3 HUX BBIBOJIBI. [locie yTBepkaeHus mpenogaBaTeyieM yKa3aHHBIX
pPEe3yJbTAaTOB U BBIBOJIOB KAXKJIBIA CTYICHT 0(DOpMIISiET OTUET MO paboTe, KOTOPhIN
MIPE/ICTABIISIETCS] HA TIPOBEPKY U MOJIUCH MPETOAaBaTEeI0 B TOT K€ ACHb JTUOO Ha

CJIeAYIONIEM J1a00paTOPHOM 3aHITHUH.



JlabopaTtopHnasi pabora Ne 1

I'maponpociaymmBaHue miacToB

Henr  paborbl: HU3ydyeHHE  MAapaMeTpoB  IulacTa  (IbE30MPOBOJHOCTD,

FHI[pOl'[pOBO,ZIHOCTI)), JIMHUA BBIKIIMHHUBAHHUA, TCKTOHUYCCKHNX HapymeHI/Iﬁ.

OOopynoBanme: noObIBatOlasi W HarHeTaTelbHas CKBaXKUHBI, JIyOpUKaTop,

rITyOMHHBIA MAaHOMETP.

Teopus:

CymiHoCTh METOJIa THAPOIIPOCTYIITMBAHUS — HAOIIOJEHNE 32 U3MEHEHHUEM YPOBHS
KUIKOCTH WM JaBJICHHWS B CKBaXHMHAX, OOYCIOBJICHHBIM H3MEHECHHEM OTOOpa
JKUJKOCTH B COCETHUX CKBOKHHAX.

[Ipu mnpoBeneHun wucciaeAOoBaHUS (HUKCUPYIOT HAYalo MPEKpalieHus WIn
U3MEHEHHS 0TOOpa KUIAKOCTH B «BO3MYIIAIONIEH» CKBOKHHE. 3aTeM (UKCHPYIOT
Hayajo U3MEHEHHUs JaBJICHUs B «pearupyromiei» ckBaxuHe. [lo BpeMenn mpobera
«BOJTHBI JTABJICHHS» OT OJHOW CKBaYXWUHBI 10 JPYTOM MOYKHO CYIUTH O CBOMCTBAx
Tjiacra.

Ecau mpu ruaponpocinynimBaHud B CKBa)XMHE HE OTMEUaeTCs pearnpoBaHHE Ha
U3MEHEHHE 0TOOpa B COCEMHEH CKBaXMHE, TO ATO YKa3bIBAeT HA HAJTUYHEC MEXKITY
CKBAXMHAMHM  HEMPOHHUIIAEMOr0  JKpaHa  (TEKTOHHYECKOrO  HapyIICHUS,
BBIKJIMHMBAHMS T1J1aCTa).

['maponpocymMBaHue IMO3BOJIICT BBISBUTH OCOOCHHOCTH CTPOEHHUS ILIACTa,
KOTOpbIE HE TPEJCTABIISICTCS BO3MOXKHBIM YCTAaHOBUTH B TIPOIIECCE Pa3BEIKH U

reoJIOTHYCCKOro NU3y4CHMA MECTOPOKIACHUS.

IMopsiok BeINOJTHEHUS] padOThI:
1. Ha rpaduke oToOpa)kaeTcsi moka3zaHus TIIyOMHHOTO MaHOMETpa U 3aKadyka BOJIbI
B TIJIACT.

2. OCTaHOBUTH CKBaXXUHY.



3. B He(TAHYIO CKBaXXUHY OITyCKaeM MaHOMETP Ha MHTEpBa nepoparim.

4. HaunHaeM 3aKayky BOJBI.

5. OcraHaBlIMBaeM 3aKauKy U JAEM BOCCTAHOBIICHHUS IJIACTOBOTO JIaBJICHUS

6. [ToBTOpsieM MoOCIen0BaTEILHOCTD OTIEpAIHiA (3aKauKy/OCTAaHOBKY) €IIé ABa pasa.
7. OcraHaBlIMBaeM CKBaKMHY M >KJE€M BOCCTAaHOBJICHHS IUIACTOBOTO JaBJICHHUS.
BxroyaeTcst 3akauka M 3aBeplIaeTcs UCCIEI0BaHNUE.

8. MccenoBanue 3aBepIieHo.

Oruer:

1. Haueptuts rpaduk napieHuid 1-il u 2-i1 CKBaKHUHBI.

2. OnpenenuTh MUHUMAJIbHOE U MAaKCUMAJIbHOE JaBJICHUE.

3. Paccuutarh 1O XapakTepy MW3MEHEHUA JaBICHUS B |- CKBaXuHE
IIPOHUIIAEMOCTD U TMIPOIPOBOAHOCTD ILJIACTA.

4. CnenaTh BBIBO/I.



JlabopaTtopHast paGora Ne 2

3amep 32001HOr0 JaBJIeHUS U TEMIIEPATYPbI KUIKOCTH

Henanb: onpeaennuts 3a00MHOE TABICHUE U TEMIIEPATYPY KUJIKOCTU B UCCIEAYEMOMN

CKBa’XHHC.

O0opynoBanme: 1o0ObIBaroIIas CKBaXHHA, TyOpUKATOpP, TTyOUMHHBII MAaHOMETD.

Teopus:

Junamudeckoe (3a00MHOE) N1aBJI€HUE YCTaHABIMBAETCS Ha 3a00€ BO BpeMs
0TOOpa KUJKOCTU WM ra3a U3 CKBAKUHBI UM BO BPEMs 3aKaYKU KUIKOCTU WIH
raza B CKBaXHuHy. J([MHaMu4eckoe naBieHHE Ha 3a00€ OYEHb YaCTO HA3BIBAIOT
3a00MHBIM JaBJICHUEM B OTJIMYME OT CTaTHYECKOro, KOTOPOE Ha3bIBAIOT
IJIaCTOBBIM JaBiieHueM. OHAKO M CTaTUYECKOe, U JUHAMUYECKOE JIaBIICHUS B TO

K€ BpeMsl SIBIIIIOTCS 3a00MHBIMU.

IHopsinok BbINOJIHEHHSI Pa0OTHI:

1. Cnyctuth MHTEpBasa nepdopalvd ¢ OCTaHOBKamMu uepe3 Kaxapie 200 M mis
3aIMCH 3ITIOP.

2. YcraHoBuTh mnpubOp B ayOpukatop. MaHOMETp MOKa3bIBaE€T aTMOC(EpHOE
JABJICHUE U BHELIHIOK TEMIIEPATypy.

3. OTKpBITh 33IBUKKY U HaYaTh CIyCK MpuOopa.

4. OcTaHOBUTH MPUOOP HA KOPOTKOE BpeMsi, YTOOBI 3a(pUKCUPOBATh HEU3MEHHbBIE
MOKa3aTellu.

5. IIpomoikuTh CycK mpudopa.

6. [IpuocTanaBnuBaeM CIyck — GUKCHUPYEM CIEAYIOUIYIO MOJIO0UKY.

7. [Iponomkaem cIyck rpuodopa.

8. Tlpubop goctur uHTepBana nepdopanun. OcTaHaBIMBAEM CIYCK (PUKCUPYEM
Puas M Tocun,

9. [logHumaem ipuodop.



10. 3akppIiBaeM 3aBUKKY JIyOpUKATOpA U JOCTaeM MPUOOP.

11. UccnenoBanue 3aBepIiICHO.

Otuer:

1. Haueptuts rpaduk usmenenus P, v Ty BO BpEMEHHU.

2. Onpenenuth 3a00MHOE AaBICHUE U TEMIIEPATYPY KUIKOCTH.
3. OTBETUTH HA BOIIPOCHI:

Yro Takoe 3a00iiHOE naBicHUE?

UYto Takoe miacToBOE JIaBICHUE?

3adyemM IPOBOJUTH 3aMep 3a00MHOTO AaBICHUA?

4. CnenaTh BBIBOI.



JlabopaTtopHast paGora Ne 3

Cusartue PIHIll/lKaTOpHOﬁ AnarpamMmmbl

LeJb: 10 MHAMKATOPHOU JUarpaMMe OIPEACIUTD TapaMeTphl IU1acTa

OO0opynoBaHMe: CKBa)KMHA, TIIyOMHHBIA MAaHOMETP, TEXHUYECKUA MaHOMETD,

nyOpuUKaTOp

Teopus:

Ecmu  wu3BectHBI  AeOMT ®W  JIMHAMHYECKOoe  3a00MHOE  JIaBJICHHE,
COOTBETCTBYIOIIUE KAKOMY-JIMOO OJHOMY PEXKHUMY pabOThl CKBaXXHHBI, TO Ha
OCHOBAHHUHU TOJIBKO ATUX JAHHBIX HEJIb3s CJIeJaTh HUKAKUX BBHIBOJIOB MO TIOBOIY €€
npousBoaAuTeNbHOCTH. Heobxomumo emie 3HaTh OO CcTaTHYEeCKoe 3aboifHOe
JIaBJICHUE, 3aMEPEHHOE BO BpPEMs OCTAaHOBKHM CKBa)XHHBI, JTUOO 3HATH JEOUTHI U
JMHAMUYECKHE 3200 HbIE JaBJIEHUS, COOTBETCTBYIOIIUE JIPYTUM PEKUMaM padOThI
ckBaxuHbl. OTCrola CJHEAyeT, YTO [Js MCCIEHOBAHUS IPOU3BOAUTEIBLHOCTH
CKBaXXMHBI HEOOXOIMMO OJIMH Pa3 WM Jydllle HECKOJIBKO pa3 UBMEHUTDh PEKUM €€
paboTel. Besikast cmeHa peskrma paboThl CKBaKMHBI BBI3BIBAET HEYCTAHOBUBIIINECS
MPOIIECCHl TIepepacipeAesieHusl IaCTOBOr0 AaBiieHUs. JJINTEIbHOCTh U MHOTHE
XapaKTepHbIe OCOOEHHOCTU ATUX MPOIECCOB 3aBUCAT OT YIPYTrOCTH ILIACTOBBIX
JKUJKOCTEN U caMOoro IJjIacTa.

UccnenoBanue CKBaXXMHBI — 3aMepbl J1IEOMTOB M 3a00WHBIX JABJICHUHN (WU
YpOBHEN) — BBIMIOJHSIOTCS TPU HECKOJBKMX YCTAHOBUBIIMXCS PEXKHUMaxX €€
pabotel. [lo pesynpTaTaM uccieqoBaHUN CTPOAT rpadUKH 3aBHCUMOCTH J1eOMTa
CKBaXXUHBI OT 3a00itHOTO naBienus P, unu ot nenpeccuu (P,-P,.5), Ha3piBaeMbIie
WHIUKaTOpHBbIMU nuarpammamu (U/).

Nunukatopusie  muarpammbl (MJ]) moObIBarommxX CKBaKUH PACIIOIAraroTCs
HIDKE OCH a0CIIMCC, a BOJIOHATHETATENIbHBIX - BBIIIE TON OCH.

O6e wmnaukaropueie auarpammbl (Q = f(P,s) 1 Q = f(DR)) cTpostr B Tex

ClIydasax, KoOoraga CKBAXXHHBI OJOKCILUIYAaTUPYIOTCA IIPU CPABHUTCIBHO OOIBIINX
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nenpeccusix (6onee 0,5...1,0 MIla). Ommbku u3MepeHuil Ipu 3TOM OOBIYHO HE
IPUBOJAT K O0JBIIOMY pa3dpocy Touek mpu noctpoenuu M/I B koopaunarax Q =
f(P..5) (Tem Gomee miist Q = f(DR)).

[Tpu maneix genpeccusx (nmopsaka 0,2...0,3 MIIa) pazdpoc Touek MOXKET ObITh
HACTOJILKO OOJIBIINM, YTO MHAMKATOPHYIO nuarpammy B koopauHaTax Q = f(P.ys)
HOCTPOUTH HE yAaeTcs. B 3TUX cilydasx Ha KaXkJIOM pPEeKUME CIENyeT U3MEPATh U
Py, 1 Py, @ MHAMKATOpHYIO quarpaMMmy cTpouTh B koopauHatax Q = f(DR).
Jenpeccus, onpeaenseMasl Ha KaKIOM PEXKHUME, UMEET MEHBIIIYI0O OTHOCUTEIbHYIO
omunoKy, yeM P, T.K. IpU U3MEPEHUSIX 3a OAUH CITyCK MpuOOopa abCOIIOTHBIE
omuOku Py, u P, npuMepHO OJMHAKOBHI U MOATOMY Ha pazHOCTb DR=P,-P,.;
NOYTH HE BIUAIOT. JInOO HCMONb3ylOT HE TNyOWHHBIE MAHOMETpPHI, a TITyOMHHbIE

G depeHranbHble MAHOMETPHI.

1=

Puc. 1 - InnukatopHble KpUBbIE NMpU (UIBTPALMK MO MJIACTy OAHO(AZHON KUAKOCTH:

1 — ycranoBuBIIasics ¢uIbTpauus MO JUHEHHOMY 3akoHy Jlapcu; 2- HeyCTaHOBHBILASICS
¢bunbTpanus WM QUIbTpalMs ¢ HapylleHHueM JMHEeHHoro 3akoHa [lapcu npu O6ompmmx Q; 3 -

HEeJMHEWHBIN 3aKOH (PUIBTpaLIUK.

Ha ¢bopmy nHIMKaTOpHOM KPUBOM BIUSIOT ClieytonIue (GaKkTophbl:

1) pexxum QunbTpanuu; 2) pexuM Iutacta, 3) Npupojia ABUKYIIEHCS KUIKOCTU
(raza), 4) HeyCTaHOBHMBIIMECS MPOLIECCHl B IJIACTE, CBA3AHHBIE C MPOSIBICHUSIMU
YIOPYTOCTH JKUJIKOCTEN U MIIACTa, a TAKXKE C SBJICHUSIMH BBIHOCA MEJIKMX (PpaKIu,
3aCOpPEHUs TIOPOBBIX KAHAJIOB, 3anapauHUBAHMS TIOP U T. [I.; HEKOTOPHIE U3 ITUX

SBJICHUN OyAyT OCBEIECHBI B MOCIEAYIOMMX naparpadax; 5) cCOnpoTUBICHUS MPU
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ABMIKCHUHU JKUJAKOCTH M3 IIACTa B CKBAXXMHY W BHYTPU caMOU CKBaKMHBI (B

TpyOax).

IHopsnok BbINMOJIHEHHUS Pa0OThI:

1. YcTaHoBUTH TITyOHMHHBIM MAaHOMETP B MHAUKATOP.

. KoutponupoBats OydepHoe naBiieHHEe 110 TEXHUYECKOMY MaHOMETPY.

. OTKpBITH 33JIBU>KKY M HA4aTh CIYCK ITyOMHHOTO MaHOMETpA.

. Korga npubop nocturner untepsaia nepdopaiuu, 3aUKCUPYEM IIOJTOUKY».
. YCTaHOBUTH MEPBBIN MITYIEP U KJIaTh MOKA CTAOUIU3UPYETCS JIaBJICHUE.

. MensieM Ha BTOpOM IITYLIEP, U KIEM ITIOKA YCTAHOBUTCS JABJICHHUE.

. [IoBTOpPUTH Omepaluio AJisi TPETHErO WTYIEPA.

. YOpaTh mtytep, NoJHIATh IPUOOP U 3aBEPIIUTH UCCIEAOBAHUE.

O 00 3 O D B~ W DN

. HCCJICAOBAHUC 3aBCPIICHO.

Otuer:

1. ITocTpouth 3aBUCUMOCTh U3MEHEHU aBieHus P u nebura Q Bo BpeMeHHU.

2. Onpenenuth KOI(PPUIMEHT MPOIYKTUBHOCTH, THUAPONPOBOJHOCTH U
IIbE30IPOBOIHOCTH IUIACTA.

3. OTBETUTH HA BOIPOCHI:

Yrto Takoe pexxum GpuabTpanun?

B kakux KoopauHaTax CTPOSATCSA UHAUKATOPHBIE KpPUBbIE?

OT KakuXx nmapaMeTpoB 3aBUCUT (hopMa UHIUKATOPHON KPUBOI?

4. CnenaTthb BBIBOJI.
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JlabopaTtopHasi pab6ora Ne 4

Onpeneﬂeﬂne ANHAMHAYIECCKOI'0O YPOBHSA B 33pr6HOM MpPoCTPaAHCTBE

Heﬂb: HAaYIUTLCA OIPCACIIATD I[I/IHaMI/I‘-ICCKI/Iﬁ YPOBCHb B CKBAKHMHC.

OO6opynoBanme: ckBaxxuHa, ooopynoBanHas J1IH, ycteeBoit MaHOMETD-

ypOBHEMED.

Teopus:

CraTtuyeckoe aaBiieHMe Ha 3a00e CKBa)XMHBI 3TO JaBJICHHE Ha 3aboe
CKB&)XMHBI, YCTaHABJIMBAIOIIEECS IOCIE JUIMTEIBHONW €€ OCTaHOBKM. OHO paBHO
TUAPOCTATUYECKOMY JABJICHHUIO CTON0A JKHIKOCTH B CKBaXUHE BBICOTOM (MO
BEPTHUKAJIN), PABHOI PACCTOSHUIO OT YPOBHS KHJIKOCTH J10 TIyOMHBI, HA KOTOPOM
IIPOU3BOJIUTCS U3MEPEHUE.

VYpoBeHb cT0J10a )KUIKOCTH, YCTAHOBUBIIMICS B CKBAXKUHE TOCIIE €€ OCTAHOBKHU
OpU YCIOBHUM, YTO Ha HEro JEHCTBYEeT aTMoc(epHOe IaBJE€HHUE, Ha3bIBAETCSA
CTATHYECKUM YPOBHEM.

JluHaMu4YecKkoe [JaBjeHMe Ha 3a00€ CKBaXUHbl - O3TO JIaBJICHUE
yCTaHaBIMBaeTCs Ha 3a00€ BO BpeMsi O0TOOpa KMJIKOCTH WJIM ra3a U3 CKBa)KUHBI
WM BO BpEMs 3aKaYKH >KMJIKOCTU WJIM ra3a B CKBaXXHHY. /IluHaMuyeckoe JaBieHue
Ha 3a00€ OYEHb YaCTO HA3bIBAIOT 3a00MHBIM JJaBJICHUEM.

VYpoBeHb KUIKOCTH, KOTOPBI YCTAaHABIMBAETCS B padOTAIOIEH CKBaXKUHE MPU
YCJIOBUHM, 4YTO Ha HEro JedcTtByer armocdepHoe naBiieHuEe (MEXTpyOHOE

IMPOCTPAHCTBO OTKpBITO), Ha3bIBACTCA JHHAMHUYECCKHUM YPOBHEM.

IHopsinok BbINMOJIHEHNsI PadOTHI:

1 YcranoBuTh ypoBHEMEp Yepe3 MaTpyOOK Ha TEXHOJIOTHUUECKHUI OTBOJI.
2. OTKpBITh 3aTPyOHYIO 3aIBHKKY.

3. [Ipubop nockIaeT 3ByKOBOM CUTHAT U (PUKCUPYET €T0 OTPAKEHUE.

4. TIpou3BoauTCs 3aMKMCh OTPAXKEHHOTO CUTHAJA B aMsTh pubopa.
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5. Tlo orpaxkeHussiM QUKCUpPYEM BpeMs MPOXOXKICHUS CHUTHANIa OT YPOBHS

XKUJKOCTH U 0OpaTHO.

6. HaXOI[I/IM I[HHEIMI/IIIGCKI/Iﬁ YPOBCHD KUAKOCTH B CKBAKHMHC
_dT-V,

H Oumn T

7. UccnenoBaHue 3aBEPILIEHO.

Oruyer:

1. Onpenennuth TMHAMUYECKUIN YPOBEHbD.
2. OTBETUTH HA BOIIPOCHI:

YTo TaKO€ CTaTUYECKUN YPOBEHB?

YT0 Takoe CTaTUYECKOE IABJICHHE?

Yto Takoe TMHAMUYECKUIN YPOBEHb?
Uto Takoe AMHAMUYECKOE aBieHUE?

3. Cnoenatb BBIBOJI.
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JlabopaTtopHasi pa6ota Ne 5

OT10op 3aKpbITOl IIIYOMHHON POOBI

Ieab: ompeneneHre XapakTepa HACHIINCHHWS IIacTa: HePThIO, Tra3om,
ra30KOHACHCATOM WJIM BOJOW M BBISBICHUS UX (DU3UKO-XMMUYECKUX CBOMCTB U
KOMITOHEHTHOT'O COCTaBa

Oo6opynoBanme: Xenonka, mpodoordopank BIITI-300

Teopus:

CBOMCTBa IIIACTOBBIX JKHAKOCTEH — CIKHMACMOCTh, BSI3KOCTb, OOBEMHBIM
KO3(PPULIMEHT — ONMPENIEeNAIOTC SKCIIEPUMEHTAILHO Ha CIIEUAJIBHONW ammapaTrype
Mo pe3yjibTaTaM HCCIEIOBaHUS MPo0, OTOUPAEMBbIX W3 CKBaXXHUHBI C MOMOIIBIO
IyOMHHBIX TPOOOOTOOPHUKOB.

Jist  momydeHus  TpoObI, COOTBETCTBYIONIEH  IJIACTOBBIM  YCIIOBUSIM,
KOHCTPYKITUSI TPOOOOTOOPHUKOB JIOKHA OTBEYATh PsIy OCHOBHBIX TPEOOBaHUM:

1. Otbupars mpoOy cieAyeT CTpOro Ha 3aJaHHOW TyOWHE, MPU H3BECTHOM
IJIACTOBOM JIaBJICHUU U TEMIIEpaType.

2. OrobpanHas mnpoba O0oKHA XapaKTepu3oBaTh HauOosiee OOIIMe CBOMCTBA
1acToBoM He(TH B MecTe O0TOOpA.

3. Emkocte mpoObl gomxkHA OBITh JOCTAaTOYHOW JUISI  MOCHEAYIOIIETO
71a00paTOPHOTO U3YUCHHUS.

Kpome  Toro, mnpoGoorOopHMK  A0DKeH  oOjlamaTh  JOCTAaTOYHOM
TepMETHYHOCTBIO, & TaK K€ BO3MOXXHOCTH IepeBojia MPOOBI B TPOMEKYTOUHYIO

CMKOCTB.

IHopsinok BbINOJIHEHHSI PAa0OTHI:
1. Ompenenuth WHTEpBaAJI 3a00pa 3aKPBITONH MPOOBI C TOMOIIBIO JKEITOHKHU.
W3mMepuTh Ha 3TOM MHTEpBAJIE JIaBJICHUE U TEMIIEPATYDPY.
2. YCTaHOBUTH MPOOOOTOOPHUK B JIyOPUKATOP.

3. OTKpBITh 3aJIBIKKY U CITYCTUTh HA MHTEPBAJI 0TOOpA TITyOUHHON TTPOOHI.
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4. CmyckaeM mpoOOOTOOPHUK Ha HWHTEepBal mepdoparuu (omnpeaenseM o
MOKa3aHUSIM CUETUHKA).

5. Knem 40 muHyT U1 cpabaThIiBaHUsI TTPOOOOTOOPHUKA U 3aAIIOJTHEHHUS €T0
E€MKOCTH 3aTpyOHOM KHIKOCTHIO.

6. IlomaumaeM nMpoOOOTOOPHUK HA MTOBEPXHOCTb.

7. Jlocraem mpoOOOTOOPHUK U3 JyOpuUKaTopa M OTCOCAMHSEM OT HEro
KOHTEHHEp C QIIFOMIOM JJIsl OTIIPABKH B JIAOOPATOPHIO.

8. HCCJ’IQI{OB&HI/IC 3aBCPUICHO.

KoHnTpoabHbIe BONIPOCHI:

1. Kakue cCBOMCTBa IIJJACTOBOM >KMJIKOCTH MOKHO YCTaHOBUTH IIO aHAIMU3y
MJ1aCTOBOM MPOOKI?

2. B KakoM nopsiike IpOBOJUTCS UCCIIEI0BaHNE?

3. Kakue TpeOoBaHUS NPEIBIBISIIOTCS K KOHCTPYKIUH Po000TOOpHUKA?

4. KaxoBo yctpoiictBo mpobootdopuuka BIITI-3007
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JlabopaTtopHasi pa6ora Ne 6
IIposenenue ucciaenosanus Mmeroaom KBJI

Heab: HayuyuThcs ONpENENsATh MapaMeTpbl IUIacTa, IMyTeM 00pabOTKu
WHJIUKATOPHBIX KPUBBIX.
OO0opynoBaHme: TEXHUYECKUM MaHOMETP, ITyOuHHBIN MmanomeTp, CYJOC.
Teopus:
OTOT BUJ UCCIIEOBAaHUS HA3bIBAECTCS HCCIEOBAHUEM HA MPUTOK (IIPUEMHCTOCTD)
Y TIPOBOJIUTCSI METOJIOM yCTaHOBUBIIMXCA 0TOOpOoB.  CokparieHue
MPOIOIKUTETLHOCTH UCCIECIOBAHUM MPUBOJAUT K TOMY, UTO (DUIIbTPALIMOHHBIH
MOTOK B IUIACTE€ CTAHOBUTCS HEYCTAHOBUBIIEMCH.

Besikoe  u3meHenue  pexkuma  pabOThl  CKBOXKHMHBI  COIPOBOXKIACTCS
nepepacipeeieHueM JIaBJICHNs BOKPYT HEe.

UccnenoBanue 3akio4aeTcst B MOJIYYCHUH 3aBUCUMOCTU U3MEHEHUs 3a00MHOTO
JABJICHUSI B CKBaXXMHE B (PYHKIIMU BpEMEHHU t IMOCJIE M3MEHEHUsS pexuMa ee

paboThI (ITyCKa WJIK OCTAHOBKH).

Ha kpuBoi1, 3anmrcaHHOM MaHOMETPOM, BBIACIAIOTCS CICAYIOIIME XapaKTEPHbIC
TOYKHU W JIMHUM.
» Jlunus AB — HapacTaHue 1aBJ€HUA MPU CITyCKE MAHOMETPA B CKBAKHHY.
* Jluams BC — 3a00iitHOC 1aBeHNE B CKBOXKHHE TIepE] OCTAaHOBKOM.
e Touka C — ocTaHOBKA CKBaKHHBI.
* Jlunus CJ]| — npekpaienue oT0opa B CKBaKUHE.
* PaccrosiHue oT ocu 10 TOYKH I — m1acTOBOE J1aBJICHUE.

WHUA — U3MEHEHUE TaBJIICHUS IIPHU NOABEME MaHOMETPA.
e JI E — usmeneunue nasie oJ’beEME MaHOMETpa
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e IlonmydyeHHYIO0 C MOMOIIBID MaHOMETPa KPUBYIO NEPECTPAUBAIOT B HOBYIO
cucTeMy KoopauHat Ap u Igt.

HakJioH | mpsMoJIMHEHHOTO yJacTKa 3TOW KpHBOW K ocu abcmmcce ( tg o ) 1o
JIBYM KpaliHUM TOYKaM IMPSIMOM.
I =tga = ( Apis - Apo)/( lgtis — Igts)

Koaddumuent npoHniiaeMocTy miacta B paauyce KOHTypa MUTaHUs
omnpezenseTcs no Gopmyne
k =0.183Quyb,/ih.
rae Q — nebut Hedtw, M /e

CnenoBaTenbHO,

Q = Q/(p.*86400), m° /c

KoaddumueHT npe30npoBoIHOCTH

& = KI( pa(TBy + Br) )M” /e
IHopsinok BbINOJIHEHNsI padOTHI:
1. [IpeaBapuTeIbHO TPOU3BECTH 3aMep AeOUTA B CKBAXKUHE B TECUYCHUH CYTOK.
2. YCcTaHOBUTH IITyOUHHBIM MaHOMETP B JIyOpUKaTOp.
3. 3aTpyOHOE naBieHuE KOHTPOIUPOBATH IIeKTpoHHBIM MaHnoMeTpoMm (CY JJOCC).
4. OTKpBITh 3aIBMXKKY M Ha4aTh CITyCKaTh MIyOMHHBIN MaHOMETP.
5. Ha rnyOune unTepBana nepdopaiuu KJIeM HECKOJIbKO MUHYT Mg (pukcaruu
MOJIOYKH.
6. 3akpbITh MaHU(OJBIAHYIO 3aJBHXKKY M JKJI€M BOCCTaHOBJICHUE JaBJICHUS B
Oydepe u 3aTpyOHOM ITPOCTPAHCTBE.
7. Korma pnaBneHuWE BOCCTAaHOBHUTCS, TJIYOMHHBI MaHOMETp 3adUKCUPYET
IJ1aCTOBOE JaBJICHUE.
8. OTKpBITH MaHU(DOJIBIHYIO 3aIBHKKY U TIOHSATH MAHOMETD.

9. HccnenoBanue 3aBepIiieHoO.

OTtuer:
1. HO HOJ'Iy"IeHHBIM JAHHBIM HOCTpOI/ITB KpI/IBy}O BOCCTAHOBJICHUA HOAaBJICHUS B

noJysorapupMUUeCKuX KoopanHatax Ap u Igt.
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2. Haiitu mapamerp |i.

3. Onpeaenuth K03(PPUITUEHT TPOHUIIAEMOCTH U TTHE30MTPOBOTHOCTH.

4. OTBETUTH Ha BOIIPOCHI:

Kaxkoil pexxuM Ha3bIBA€TCSI HEYCTAaHOBUBILIEMCS?

OnummTe  XapakTepHble TOYKM  JUArpaMMbl, TIOJYYEHHOW  TIyOMHHBIM
MaHOMETPOM.

5. BriBo1.
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