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1. Ilenn u 3aga4n U3yYeHUs TUCHUILIAHDI

Lenvto oucyunnunvt «CrienaabHbIe METOJBI U TEXHOJIOTUU T€OPU3MUYECKUX HCCIICIOBAHUN
CKBQKUH» SBIISETCS OCBOCHHE OOYYAIOIIMMUCS TEOPETHUYECKHX U (U3NYECKUX OCHOB CIIELMATIBHBIX
MeTos1oB ['MIC, BX reolorn4ecKoi TEXHOIOTHIECKOH HH(POPMATHBHOCTHIO, 00SCIICUNBAIOIIEE TPAMOT-
HOe ¥ 3 (PeKTUBHOE MPUMEHEHUE 3TUX METOJIOB U CHEIHAbHBIX TEXHOJOTUHN B MpaKTHKE HedTerazo-
BOI re0M3MKH U CIOCOOHOCTh Y9acTHS B UX JTaTbHEHUIIIEM pa3BUTHH.

3aoauamu OucCyUnIUHDL IBISIOTCS.

® TI0JITOTOBKA CTY/JCHTOB K TPOU3BOJCTBEHHO-TEXHOJIOTHUECKON NEATEIILHOCTH C IPUMEHEHHEM
CHEIHALHBIX METO/JOB U TEXHOJOTUH reo(pU3MUeCKUX HCCIICTOBAHUN CKBXUH ISl PELICHUS
3a/1a4 He(Tera3oBor reoPu3nuKH.

® 3aKpEIUICHHE TEOPETUYCCKOTO0 MaTrepuayia JICKIUHA Ha JTaOOpPaTOPHBIX 3aHATHUSAX U OTpabOTKa
HABBIKOB JIJIS TIOCJICIYIOIIETO MPUMEHEHHS B IPOPECCHOHAITBHOMN JeITeIHHOCTH.

2. MecTo IMCHMILIMHBI B cTpyKType OIIOIT BO

JuctummmHa «CrenuaibHbIe METOBI U TEXHOJIOTUN Te0(PU3NICCKIX HCCIICIOBAHUN CKBAKUHY
BXOJIUT B cOCTaB (hOpMHUpPYEeMOH ydacTHHKaMH 00Opa3oBaTeNbHBIX OTHOIIEHUHN Ojoka aucuuiuivH b.1.
y4e0OHOr0 TUTaHa IMOATOTOBKH CHEIHAIMCTOB crenuaim3anuu «I eopusnueckne MeToIbl NCCIICIOBaAHUS
CKBaKHH.

Heo0xouMbIMH YCITOBUSIMU JIJISE OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:
3HaHMe: (PU3UYCCKUX U TEOPETHUYECKHX OCHOB BCEX COBPEMEHHBIX METOJIOB I'eO(PU3HMUESCKUX HCCIIE0-
BaHUN CKBaXWH, 00JIACTH MPUMEHEHUS, HHPOPMATHBHOCTh M OTPAHUYCHUS ITHUX METOJIOB, a TAKKE
TEXHOJIOTHH UX pean3alii 1 00pabOTKH MOTy4aeMbIX JaHHBIX;

YMeHHe: aHAJIU3UPOBATh CIIOCOOBI M COBEPIIEHCTBOBATH METOJAUKHU PEIICHUS TPUMEHEHHUS 3TUX METO-
JIOB, OIICHUBATh UX WH(GOPMATUBHOCTh U OTpaHUYEHHUs, 00pabaThIBaTh MOMyUYEHHBIE PE3yIbTAThl, aHA-
JIM3UPOBATh U OCMBICIMBATh X C YYETOM HMEIOIIETOCS MUPOBOTO OIBITA, MPEICTABISTh PE3YIbTATHI
paboThl, 0OOCHOBBIBATh MPEATOKEHHBIE PEIICHUS Ha BHICOKOM HAyYHO-TEXHUYECKOM U MPOQECcCHO-
HaJIbHOM YPOBHE;

BJIAJICHHEe: METOJaMU IPUMEHEHUS CIELUUAIIbHBIX METOIOB U TEXHOJIOTUU PELICHUSI Ha COBPEMEHHOM
Hay4YHO-TEXHUYECKOM H MPO(eCcCHOHATHFHOM YPOBHE.

Wzydenne quciuruinibl «CrienanbHble METOABl U TEXHOJIOTHH Te0(U3NYECKUX HCCIeI0BaHNUN
CKB&XHH» OIHPAETCS HA 3HAHUS, MOJYYEHHbIC NP U3YUYCHUU TUCHMIUIMH: «Marematukay, «duzu-
ka», «lletpodpusukay, «'eopusndeckue nuccienoBaHusl CKBOKUHY», «DH3MKa TOPHBIX TOPOI», «IIEK-
TPOMArHUTHBICE M aKyCTUYECKHE HCCICIOBAHHS CKBAXWHY», «SmepHas reodusuka W paguoMeETpHst
CKB)KMH» Ha 3HAaHUU TEOPETUYECKUX OCHOB (PU3MUECKUX Mojei. Pe3yabTaTel OCBOSHUS IUCIIUTUTMHBI
MOTYT OBITh MCIIOJIb30BAHBI JIJISl U3yUEHUS TUCIUIUIAH «I eonoro-reodusndeckoe MOACIUPOBAHUE Pa3-
pabatbeiBaeMbIX 3anexeiny, «[ eopuzndeckue METOabl KOHTPOJIS pa3padOTKU MECTOPOKICHUH YriieBO-
noponoBy, «MHTepripeTaus JaHHBIX UCCIEIOBAHUS CIOXKHOTOCTPOCHHBIX KOJUIEKTOPOBY», «OO0CHO-
BaHUE MOJCUETHBIX MMapaMeTPOB MO JAHHBIM re0PU3NIECKUX UCCIEAOBAHUN CKBAXKUHY», a TaK ke IS
BemonHeHus BKP.

3. PesyabTarbl 00y4eHHs MO JMCHUIIMHE
IIporecc n3yueHust TUCUMIUIMHBI HAllpaBjeH Ha (OpMUPOBaHHE CIEAYIOUINX KOMIIETEHIINMA:

Taobmuua 3.1

Kox n nanmenoBanue Kox n HanmeHoBanue naaukatopa | Kon v HauMeHOBaHUE pe3ylbTaTa 00y4YCHHUS 10
KOMIICTCHIINH nocrwkenus komnerenin (1K) IHACUUIIIAHE




[IKC-2. CnocobeH npoBOAWTH
reousnyecKre  UCCIIEIOBAHMUS,
00pabaTbIBaTh TONyYEHHBIE pe-
3yIbTaThl, AHAJIM3UPOBATH |
OCMBICIIUBATh UX C y4eTOM HMe-
IOIETOCsT ~ MHPOBOTO  OIIBITA,
NpEICTaBICHHEM  Pe3yJbTaToB
paboThl, 0O0OCHOBaHHEM NpEIIIO-
JKCHHBIX PELICHHH Ha BBICOKOM
HAay4YHO-TEXHHYECKOM M mpodec-
CHOHAJIbHOM YPOBHE

IIKC-2.4 oOpabaTbiBaeT IMOJIy4EH-
Hble DPe3yJbTaThl, AHAIM3HPYET H
OCMBICIIHBAET HX C y4eTOM HMeEIo-
IIErocsi MHUPOBOTO OIbITa, Hpel-
CTaBIIIET  Pe3yNbTaThl  pabOTHI,
000CHOBBIBACT IpeUI0KESHHBIS
pelIeHusT Ha BBICOKOM HAy4HO-
TEXHHYECKOM M HpodeccroHanb-
HOM YpOBHE

3naet (31) cOBpeMEHHbBIE CIIEIUATBEHBIC METOIBI
u texHomormn I['UC, Qusnueckue OCHOBHI,
Ha3HaueHHE U HHOOPMATHBHOCTD HX.

Ymeer (V1) ucrons3oBath MaTepHANBI CIICIIH-
aNbHBIX MeTonoB U TexHonoruit [UC mia uzy-
YEHUS TEOJIOTHIECKUX OOBEKTOB.

Bnageer (B1) MeTomaMu U TEXHOJIOTHSIMH T€0-
JIOTHYECKOW MHTEPIPETAIIMU TIOJTy4aCMBIX Ma-
TEPHUAJIOB CICIUANTBHBIX METOIOB M TEXHOJIOTHH
I'NC npu u3yueHnu HeTEra3oBbIX 0OBEKTOB

[IKC-5. CnocobeH pa3pabathl-
BaTh TEXHOJOTH-YECKHE MPOIIEC-
CBl TEO0JIOTO-TeO(PH3NUECKUX Ppa-
00T W KOPPEKTUPOBATH ATU TIPO-
[ecChl B 3aBUCHMOCTH OT IIO-
CTABJICHHBIX TCOJIOTHYCCKHX H
TEXHOJIOTMYECKUX 3a7ad B U3Me-
HSIOIINXCS TOpHO-
TEOJIOTUYECKUX M TEXHUYCCKUX
YCIIOBUSIX

[IKC-5.1  omeHuBaer  Hay4yHO-
TEXHUYECKYI0 HH(OpPMALUIO, OTe-
YECTBEHHBIH M 3apyOeKHBIH OIBIT
MO0 TEMAaTHKE HCCIEJOBAaHUN st
BBITIOJTHEHHUS CKB)XWHHBIX Teodu-
3MYECKHUX HCCIIEOBAHUN

3naer (31) ¥ OLEHMBACT HAYYHO-TEXHUYECKYIO
nH(opMaLnIo, OTEYECTBEHHBIH U 3apyOexHbIN
OIBIT CHENUAIBHBIX METOJOB M TEXHOJIOTHH
rmc.

VYmeer (Y1) IpUMEHATH CIICIATHHBIX METOIOB
u Texnosioruii ['MC.

Bnanmeer (B1) HaBbIKaMu 00pabOTKH MaTepha-
JIOB WCCIENOBaHUI CHEIHMAIbHBIMH METOJaMHU
u texHojorusmu [UC, ¢ yuerom oTeuecTBEH-
HOT'O 1 3apyOE)KHOTO OIIBITA.

IIKC-5.2 wucnone3yeT HOpMAaTUB-
HbIE JOKYMEHTBHI 110 HAaIlpaBJICHHIO
JIeITEIbHOCTH B 00JIACTH CKBaXKHH-
HBIX Te0()N3NUECKHIX UCCIIeIOBaHMI

3HaeT (32) HOpMATUBHBIC TOKYMEHTHI, HCIIOJIb-
3yeMble Npu OypeHUH CKBa)KUH M HPOBEACHHH
ruc

VYmeer (Y2) mnpuMeHSATh NMpakTHYECKHE PYKO-
BOJCTBA MpPH TPOBEICHUU HCCICIOBAHUN B
CKB@)KMHAX, a TAKKE NPH HHTEPIPETalny II0-
Jy9EHHBIX MaTEpPHAIOB.

Brnanmeer (B2) Bceit HeoOxoauMoi HHPpOpMAIIH-
el B 00J1acTH CKB2XKMHHBIX HCCIICIOBAHHM.

[MKC-5.3 mmanupyer u pazpabaTsi-
BAeT TEXHOJOIMYECKHE MPOLECCHI
CKBO)XHUHHBIX TeO(U3MUECKHX pa-
60T U KOPPEKTUPYET 3TU IPOLECCHI
B 3aBHCHMOCTH OT IIOCTaBJIECHHBIX
TEOJIOTHYECKUX W  TEXHOJIOTHYe-
CKHX 3a/1a4

3naeT (33) U KOPPEKTHPYET KOMIUICKCHI CIICIH-
albHBIX MeTon0B U Texuosioruii ['MC B 3aBu-
CUMOCTH OT Ha3HAYCHUs CKBRXWHBI M pellae-
MBIX €10 3a/ad.

Ymeet (Y3) pa3pabarbiBaTh TEXHOJOTHUECKHE
MPOLIECCHI, MPUMEHSIEMbIE TPU PEIICHUU TMO0-
CTaBJICHHBIX 3a7a4.

Bnageer (B3) meTogamu 1 MeTOAUKaMU TJIAaHU-
POBaHUS U Pa3pabOTKH TEXHOJOTHYECKUX 3a7a4

4. O0beM TUCHUILIUHBI

OO0mumii 00beM IUCIHUILIMHEI COCTaBIsAeT 3 3aueTHbIC eAuHUIIbL, 108 yacos.

Tabnuna 4.1.
AyIUTOpHBIE 3aHATHUS / KOHTaKTHAs pa-
YAHTOP P Camocrosi-
®opma Kypc, 6oTa, yac. TeNbHAs dopMa MpoMexy-
YEeHUs MecCT - TOYHOH aTTeCTaluu
obyue ceMeCTp JL. Ip. Jlao. KOH pabora, yac. OHHO ectan
TPOJIb
OyHas 5/9 16 - 30 62 3a4er

5. CTpykTypa u coaep:kaHue JUCHUIIMHBI

5.1. Ctpyktypa nucuuiuiuesl — ognas (OPO)

Tadmuma 5.1.1




AynutopHsle

CrpyKTypa TUCIHIUTHHBI SAHSTHA, dac,
e | e | | O
pa:F- HaumeHoBanue paszena J. | TIp | JIa6 ) : pext
Jiena
Bgenenue, Ha3HaucCHUE, Bormpocet K
IIKC-2 N
1 1 nenu W 3agaun mucnumn-| 0,5 - - 0,5 TeKyLIei arTe-
(31, Y1, Bl)
HBI. CTaIu
Oco0eHHOCTH, HE TpaaH- Bonpocst K
[KC-2 .
LIUOHHBIX, 00BEKTOB (31, V1, BI) TeKylle arte-
2 2 He(rerasosoir reodusuku| 0,5 - 4 45 TIKC-5 (31, V1, cTanuu
W 3aJa4yd HMX HCCleJI0Ba-
y Bl)
HUM.
Texuomorun  reogusuye- Bompocst K
CKMX HCCIEOBaHUN Ha TEeKyllled arre-
Kabelie, HaAMpaBJICHUSA HX IIKC-5 (31, Y1, | cramuwu
3 3 pazButua. CocrossHUE U ) ) 4 6 B1; 32,33, V1,
TEXHUYECKHE  XapaKTepHu- V2, V3,Bl1, B2,
CTHKH TPUMEHSIEMBIX c0O0- B,3)
POk reoduzmyeckol amma-
paTypsl.
sonrammx oxorsamm IKC:s (31, V1, B | GO
4 4 | 1 - 4 5 [32,33,V1,V2,v3, | WH0
B1,B2,B3) H-
Texnonoruu I'MC B mpo- IIKC-5 (31, Y1, | Bompocst K
5 5 necce OypeHHsS CKBaKUH 1 _ 4 5 B1; 32,33, V1, TEeKyIllled arTe-
(KITB i LWD). V2,V3,B1,B2, | cramuu.
B,3)
OcobeHHOCTH amnmaparypsl IIKC-5 (31, Y1, | Bompocst K
6 6 T'UC s nposeneHust uc- 1 ) 4 5 B1; 32,33, V1, TEeKyllel arte-
clelloBaHMIl B  mpolecce V2,V¥3,B1,B2, cTaluu
OypeHHs! CKBa)KHH. B,3)
ONTUKO-BOJIOKOHHBIE  TEX- I[IKC-5 (31, Y1, | Bompocst K
7 7 Honoruu B obmactu T'UC, 1 ) 4 5 BI1; 32,33, V1, TEeKyllel arTe-
UX TpPUMEHEHUE U Iep- V2,V¥3,B1,B2, | cranum
CIIEKTUBBI PAa3BUTHSL. B,3)
Bormpocet K
IIKC-5 (31, Y1, | tekymeit atte-
CnenuanbHbIe METO/IbI
B1; 32,33, V1, CTaIuu.
8 8 | TUC: meromsl ckanupoBa-| 1 2 6 9
V2,V¥3,B1,B2, | Bammra na6o-
Hre YOC CTeHOK CKBa)KUH
B,3) paTopHBIX pa-
00T
CrenuanbHbIe METO/IbI Bormpocet K
I'C: meton cnekTpomeT- [IKC-5 (31, Y1, | Texymed arte-
pun EPA ckBaxun u I'TK- B1; 32,33, V1, CTaluu.
9 9 JI 2 4 6 12 ¥2,V¥3,B1,B2, | 3ammura nabo-
B,3) pPaTOpHBIX pa-
oot
CnenuanbHbIe METO/IbI Bonpocst K
T'NC: wmeron spepHOro IIKC-5 (31, V1, TeKyllel arte-
10 10 MarHuTHOTO TOMoTrpadude- ) 4 6 12 B1; 32,33, V1, CTaIiu.
ckoro kaporaxa (IMTK) V2,V¥3,B1,B2, | Bammra na6o-
B,3) paTopHBIX pa-

oor




CrienivaabHbIE METO/IbI Bonpocet K
TUC: ™MHOTO BOJIHOBOM, [IKC-5 (31, V1, | tekymei#t atte-
MHOTO 30HIOBBIN IUAJIEK- B1; 32,33, V1, CTaIiu.
11 11 TPUYECKHHA KapOTax. 1 6 6 13 V2,V¥3,B1,B2, | Bammra mabo-
B,3) paTOpHBIX pa-
oot
CrenmanbHbIE METO/BI I[IKC-5 (31, Y1, | Bompocst K
12 12 T'YIC: meTon TpexakcHaib- 1 ) 4 5 B1; 32,33, V1, TeKyIel arte-
HOTO WHAYKIIMOHHOTO Ka- ¥2,V3,B1,B2, | cranuu
poTtaxa B,3)
CrienivajabHbIE METO/IbI Bonpocet K
I'MC: MHTK-C (YKK wmm IIKC-5 (31, V1, | tekyuieit atte-
C/O xapoTax» B1; 32,33, V1, CTaIuu.
13 13 1 14 6 21 v2,V¥3,B1,B2, | 3ammura mabo-
B,3) paTopHBIX Dpa-
60T
AKYyCTHYECKMI  KapoTax I[IKC-5 (31, Y1, | Bompocst K
(AKII). B1; 32,33, V1, TeKyIeH aTTe-
14 14 1 i 4 > V2,V3,B1,B2, | cramum
B,3)
Utoro: | 16 - 30 62 108

5.2. ConeprkaHue AUCHUTUIUHBI.
5.2.1. Coneprxanue pa3AeinoB JUCLHUIUIMHBI (TUAAKTUYECKUE SAMHUILIBI).

Paznen 1. Benenne, Ha3HaYeHHe, LeJIH W 33a4d AUCHMIUIMHBL. Llenu u 3apauu TUCHMITIMHEI,
CBAA3b €€ cO CMeXHbIMU aucuuIuiMHaMu. [lonarue cnenuanbabix MetonoB ['MC, oTiinumne ux ot THIo-
BBIX METOJOB, IUAJIEKTUYHOCTb 3TOro moHAtus. [lepeduens meronos I'MC, oTHOCHMMBIX B HacTosIee
BpeMs K clielualbHbIM. POJIb OTEUECTBEHHBIX YUEHBIX U CIEHUAINCTOB B (HOPMHUPOBAHUM U PA3BUTHUU
cnenuanbHbix MeTo10B I MIC. XapakreprcTika NEpCIEKTUBHBIX HAIIPABICHUN Pa3BUTHS TEXHOJIOTUU U
metonoB ['MC, HampaBieHHIl MeTOAMYECKOTO obecreueHus 00pabOTKM U MHTEPIPETAlUU JaHHBIX
['NC B ycnoBHSX COBpEMEHHBIX MH()OPMAIIMOHHBIX, TEXHOJIOTHYECKHUX, SKOJOIMUECKUX U SKOHOMUYE-
CKHX TpeOOBaHUH.

Paznen 2. OcobGeHHOCTH, He TPAIMIMOHHBIX, 00bEKTOB He(Tera3oBoi reopusnKu M 3aAa4M HX
uccjaenoBanmid. 1. O0bEKTHI ¢ TPyAHO U3BJIeKaeMbIMU 3aracamu HedTu (TPU3), B TOM ymcie: ¢ BbIcoO-
KoBsi3koM HedThto: ¢ HU3kUMU OEC n TonmuHaMu; 00BOJEHHBIE; CIOKHOTO I'€OJOIHMYECKOro CTpoe-
Husl. 2. OOBEKTHI, CI0KEHHBIE TEKCTYPHO-HEOJHOPOIHBIMH MOPOJIaMU; OOBEKTHI PacIOIOKEHHbIE Ha
menabQe U B apkTHIecKoi 30HaX. Heo6X01uMoCTh MOBBIIIEHHS IOCTOBEPHOCTH BBISIBIEHUS M I€OJIOTH-
YECKOM OILIEHKH TakuxX OOBEKTOB IO JaHHBIM reou3ndeckux ucciegoBaHuid. 3. HeTpamumuoHHble
ycnoBus npoBeaenust I'MC: B ckBaXXMHAX C FTOPU3OHTAIBHBIM OKOHYaHUEM, B PaOOTAIOLIMX IKCIUTya-
TAIMOHHBIX CKBaKMHAX.

Pa3nes 3. Texnonornu reopuzmyeckux Mccae0BaHUI HA Kadese, HanpabJIeHUs] UX Pa3BUTHA.
CocTosiHNe U TeXHHYeCKHe XapaKTepHMCTHUKU NMPUMeHsieMbIX cOOpPOK reodgu3nyeckoil annapary-
pbl. [loBbIIeHHe KauecTBa reopu3nuecKol anmaparypsl, €€ HaJeKHOCTH; TEPMOOapUUECKUX Mpese-
JI0B pabOTOCIIOCOOHOCTH; KOMIAKTHOCTH, Beca MPpUOOPOB; YHU(DPHUKAIIMU CUCTEM IMUTAHUS, COMpPSIKE-
HUS, KOMMYTAIlUU U yIIpaBJieHUs] TpubopaMu; pa3paboTKa KOMIUIEKCHBIX THIIOB almapaTypsl U pa3BH-
THE MPOTrPAMMHO-YIIPABISIEMbIX KapOTaXHBIX cTaHIM. Pa3paboTka ammapaTypHbIX KOMILIEKCOB-
c6opok npudopoB I'MC ¢ nenpio MuHuMH3anuu 3atpaTt Ha nposeaenue ['VIC. [loBblenne HajexHO-
CTH alllaparypbl, YMEHbIICHUE pa3MepoB cOOpPOK Oiarogaps ONTUMHU3ALMUU M KOMIUIEKCUPOBAHUIO
pacroyio’keHusi BO30OYKIAoIUX M M3MEpUTENbHBIX npeodpazoBareneit meronos ['MC, mpumeHeHue
«THOKMX» MepexoIHUKOB. [IpumMeHeHne tenecucteM ¢ 60nblIeH nmpueMo-nepeaarneil cnocoOHOCThI0
(MOIIHOCTBIO), B T.4. TPEXKUIBHOTO KaOels.




Pa3nen 4. Texnosorun I'MC B ropu3oHTaIbHBIX OKOHYAHUAX ckBaxkuH. Texnonoruu ['UC, npen-
Ha3HA4YCHHBIC JJIS1 IPOBECHNUS NCCIICIOBAHUHI B TOPU30HTAIBHBIX CKBAXHHAX C MIOMOIIBIO «CKBAXKHH-
HBIX TPAKTOPOBY», «KOJNTIOOMHTa» M C MOMOLIbI0 COOPOK MPUOOPOB CIYCKAaeMBbIX Ha OypPHIBHBIX TPY-
0ax. XapaKkTepuCTHKa U Ha3HAUYCHHE POTOPHO-YIpaBisieMbIx cucteM Oypenus (PYC).

Pa3nen 5. Texnonoruu 'KMC B npouecce 6ypenusi ckBaxkun (KIIb wan LWD). 3agaun, npeumy-
niectBa u orpanuuenus npumenenus KIIb ckBaxxun. TpeboBaHus K reoHaBUTralliyd TOPU3OHTAIBLHOTO
oypenust. Kommuieke I'MC u ocHoBbl TexHonoruu I'MIC B npornecce Oypenus ckBaxus, . OcoO0eHHOCTH
reosiornueckoir nHpopmaruBHoctu MeroaoB ['MMIC mipu KIIb, ocoOeHHOCTH BIUSHHE CKBAaKUHHBIX
YCIIOBUHM Ha MOKa3aHUsI METOJIOB «OJIMKHEI) 30HBI, BIUSHUE CIOUCTOCTH, BMEILAIOIUX [TOPOJI U aHU-
3otponuu Ha nokazanus metonoB I'MC npu KIIb.

Pa3nen 6. Ocodennoctu annaparypsl 'MC 11 npoBeaenus uccjieoBaHuii B mpouecce OypeHust
cKBa:KkMH. OCHOBHbIE NPUHLUIBI KOHCTPYMPOBAHMS almapaTypbl Uil MPOBEAEHUS HCCIEI0BaHUNA B
nporiecce OypeHus: CKBaXHH, pa3MEIICHUsT H3MEPUTENbHBIX Mpeodpa3zoBareieii 1 HCTOYHUKOB (pU3n1e-
CKUX IOJIEH Ha «KOJIOHHE» OypHIIBHBIX TpYyO, oOecreueHHsl IEKTPOIIUTaHUs allapaTyphl, OlepaTHB-
HOM mepeayy JaHHBIX HAa MOBEPXHOCTh U PErMCTpallM JAHHBIX B 3JIEKTPOHHBIX HAKOMUTENSX JlaH-
HbIX. XapaKTepUCTUKAa COBPEMEHHBIX TEXHOJOTMUECKUX KOMIUIEKCOB MCCIEIOBAaHUN CKBaXXHH B MPO-
recce OypeHusi, MepCIeKTUBBI UX TPUMEHEHHS, OTPAaHUYEHHS U HETOCTATKH.

Pa3znen 7. OnTuko-BoJIOKOHHBIe TexHOJI0ruM B obsaactu I'MC, ux npumMeHeHHe U NepPCHeKTUBBI
pa3Butus. Ousnyeckre OCHOBBI IPUMEHEHNUS ONITOBOJIOKOHHBIX TEXHOJIOTUH JUIS ITepeJadyy JaHHbIX U
JUTSL TIPOBEZICHUS Te0(U3UUECKUX HCCIEIOBAaHUM B CKBaKMHAX: MOHUTOPHHIA TEIJIOBOTO IOJIS, MOJIS
JIaBJICHUI U NIapaMETPOB aKyCTHYECKOW SMUCCHH B CKBAKUHE.

Pazgean 8. Cneunanabubie meroabl 'MC: meToabl ckannpoBanue YIC creHok ckBaxkuH. Hazna-
YCHUC U (1)I/ISI/ILI€CKI/I€ OCHOBBI METOJI0B BHGKTpI/I‘ICCKOFO CKaHI/IpOBaHI/ISI CTCHOK CKBa>XHH. AnnapaTypa
FMI, e€ pa3BuTue U coBpeMEHHBIE BO3MOKHOCTH. BOKOBOW CKaHUPYIONIUN KapoTak: Ha3HAYEHHE U
¢uznueckue ocHoBbl Meroza. IlmactoBas HakimoHoMeTpus. IlpuMepsl MpakTUYECKOTO MPUMEHEHHUS.
['eonoruueckas nHGOPMATUBHOCTH METOAOB. JIMBEPreHTHBIN KapOTaK.

Pa3znen 9. Cneunanbubie metoasl 'MC: meton cnektpomerpun EPA (CI'K) ckBaxkun u I'TK-JI.
®u3nyecKkue OCHOBBI, T'€OJOTHYECKass U TreoXuMudeckas MH()OPMATUBHOCTh M Ha3HAYEHHE METO[a.
OCHOBHBIE PaJMOAKTUBHBIE COCTABJISIONINE TaMMa-CIIEKTpPa €CTECTBEHHOW PaJuOaKTUBHOCTH TOPOT
(xanuii, psabl ypaHa ¥ Topus). [IpUHIUIIBI pEerucTpanry dHEPTeTUYECKOrO CIEKTPa €CTECTBEHHOTO
raMMa—M3JIy4eHHs] ¥ OTIPECIICHUs] MAacCOBBIX KOHIIEHTpaIui nepeuncieHHsix EPD. Tunnuneie crek-
TPBl €CTECTBEHHOT0 TaMMa—M3IyueHus: mopoj. ['eonornueckas MHTEpHpeTanus AaHHBIX U WHPOpMa-
TUBHOCTHh MeToJa. PU3NUecKre OCHOBBI MeToAa: (HOTODIEKTPUUECKOE IMOTIIONICHHE TaMMa-KBaHTOB,
3aBUCHUMOCTh MaKpPOCKOITMUYECKOTO CEYEHUS €0 OT AJEMEHTHOTO COCTaBa TOPHBIX MOPOJ MM OT d(h-
(EeKTUBHOTO aTOMHOT'O HOMEpa 3JIEMEHTHOTO cocTaBa mopoj. [loHsTue nHAekca POTOATEKTPHUIECKOTO
MOTJIOIEHHS] TaMMa KBaHTOB. KOHCTPYKIIUS 30HA0BOM YCTaHOBKH, XapaKTEPUCTHKA UCTOUHUKOB ram-
Ma-u3JIy9eHHUS] U OCOOCHHOCTEH PETHCTpaIlliU «MATKOW» YHEPTeTUUECKOW YacTH PACCESHHOTO raMma-
u3Ny4eHus B ckBakuHe. Paguyc nccnenoBanus. [Ipunnumne peructpaiuu 3¢pGeKTuBHOTO HHIEKca (o-
TORJIEKTPUYECKOTO TOIJIONIEHHUSI €CTECTBEHHOIr0 ramMma—mu3inydeHus. MHTepnperanus JTaHHBIX M HH-
dbopMaTUBHOCTH MeTO/1a. [ 'eonornyeckasi 1 reoxuMudeckas ”HGOPMATUBHOCTh U Ha3HAYCHHUE METO/IA.

Paznen 10. Cneunanabubie Metoasl 'UC: meToa siiepHOro MarHUTHOTO TOMOTpaduyeckoro Ka-
poraxka (IMTK). Meton siiepHOr0 MarHUTHOT'O pPe30HAHCA B CUJILHOM MAarHUTHOM IIOJI€, C MCIIOJIb-
30BaHUMEM BO30YXKJEHHUsl SBJIEHMS «CIHMHHOro 3xa» - Merona Kappa-Ilapcena-Mébuyma-I s
(CPMG). [IpumeneHme 3TOr0 METOJa B BAPHAHTE SAEPHO-MAarHUTHOTO TOMOTPa(QUYecKoro Kaporaxa.
Ha3nauenue u reonornyeckas nH(GOpMaTUBHOCTb MeToa; dDusnyeckre OCHOBBI METOA, KOHCTPYKIIMU
nprOOpOB, OCHOBBI 00pabOTKM M MHTepnpeTanuu AaHHbIX MeToaa IMTK. Meron MarHUTHOTO Kapo-
Taxxa B ciuiibHOM MarHuTHOM Tosie (IMKT - Tomorpadudeckoro). Peructparust ciniHOBOTO 3Xa METO-



noMm Kappa-Ilapcena-Meiibunyma-I'umns (CPMG). Peructpanus crnaja curHajia CrimH-peneToyHon pe-
nakcauuu (T2), ux o6pabotka u ananu3. I'eosornueckas HHGOPMATUBHOCTb U OCHOBBI HHTEPIPETALIMU
nanabix AMKT.

Pazgea 11. Cneunanbabie MeToabl 'MC: MHOI0 BOJIHOBO#, MHOT0 30HA0BBIN THAJIEKTPHYECKHM
Kaporaxk. Ou3nyeckue OCHOBBI M Ha3HAYEHUE JUAICKTPUUYECKOTO KapoTa)ka, €ro MHOTO 30H/IOBBIC U
MHOT0 30HI0BbIH Moaudukanuu. [IpakTrdeckas peaausamnus U TPUMEHEHUE METO/Ia, €r0 T'eOJIOTHYEe-
cKkast ”H(QOPMATUBHOCTh, OCHOBBI HHTEPIIPETAIINHN JTaHHBIX. /IUBEPreHTHBIA KapoTax.

Pazgean 12. Cnenuanbubie metoabl I'MC: MmeToa TpexakCHAJIbHOI0 MHAYKIIMOHHOTO KapoTaKa.
®u3nyeckue OCHOBBI M HA3HAYCHUE TPEXAKCHAJIbHOI0 MHIAYKHMOHHOIO KapoTaxa, lIpakTuueckas
peanu3anys U MPUMEHEHUE METOa, €ro re0JIorniecKas HHPOPMaTUBHOCTb.

Pa3nen 13. Cnenuaabubie Metoasl TUC: UHI'K-C (YKK nam C/O kaporax). Ousudeckue oc-
HOBBI, TIPUHIUIT U3MEPEHHUs], TeoJornueckass HHHOPMATUBHOCTh. XaPaKTEPUCTUKHU CIaJa TIOTHOCTH
IIOTOKA «BTOPUYHBIX)» — PETUCTPUPYEMBIX — FAMMAa-KBaHTOB U X DHEPreTHYECKOr0 CIEKTpa. Xapakre-
puctuunocts sHepruit TMHP u 'MP3, nmapamerpsl raMMa-u3iy4eHUs U OCOOCHHOCTH PErHCTpalluu
sHepreTrueckux crektp 3tux peakuuid: [MTHP u I'MP3. OcoOeHHOCTH KOHCTPYKIIMHM CKBaKUHHBIX
npuOOpPOB, UX ATATOHUPOBKU. [IpUHIIMIIBI ONpeesieHnss KOHIIEHTPAlUU OTACIbHBIX XUMHUECKUX dJ1e-
MeHTOB B ropHbix nopoaax no aanHbiM MHI'K-C. bnaronpustHble yclioBUS HNPUMEHEHUS METOAA
HNHI'K. Onpenenenue AeKpeMeHTa 3aTyXaHHUs MMOTOKA raMMa-KBaHTOB, NETpodu3nyecKas MOJAETb €i,
OCHOBBI MHTEpIIpeTalluU JaHHBIX MeTona. OcobenHocTu peanuzanuu Mmetoga MHI'K-C B Bapuanre yr-
nepoano-kuciopogHoro kaporaxa (YKK). Haznauenue yriepoano-kuciopoguoro kaporaxa (YKK),
00BeKThI uccaeaoBBaHUsl. OCHOBHBIE XUMUYECKHE 3JIEMEHTBI, KOHLIEHTPAUU KOTOPBIX OLIEHUBAOTCS
no ganHeiM YKK. MeTonuka 3TanoHUpOBaHUs annaparypbl; OCHOBbI METOAUKHA UHTEPIIPETALIUU MTOTY-
YaeMbIX JIaHHBIX U OLEHKU Kod(duimeHTa HepTeHaChIEHHOCTH.

Paznen 14. Axycruueckuii kaporax (AKI). ®usnueckue u Teoperndeckue ocHoBsl AKII (AKB).
[TpuHuMNIUaTbHAs cXeMa U3MEpPEHUs, KOHCTPYKLUS 30H1a. JIydeBoe nmpeicTaBiIeHle pacpoOCTpaHeHus
ynbTpa3ByKoBbIx konebanuit (Y3K) o ckBaxxkune. laTepBansHOe Bpems (11, I, At), aMmmuTy/a mepBoro
BeTymieHus U koddduuuent 3aryxanust ¥Y3K. Kpussie AK (At, o), BiusHME 1uaMeTpa CKBaXKUHbBI, UH-
TepIpeTanysl KpUBbIX. DTaTOHUpOBaHUE MPUOOpoB. O6IacTh NMPUMEHEHUs, Ha3HAYeHWE U OTrpaHuye-
Hus AKIII. (ue Bxirouen B PIT)

5.2.2. ConeprkaHue AUCIUTUTMHBI TIO BUAAaM Y4eOHBIX 3aHATHH.

JleKIMOHHBIE 3AHATUS
Tabmuua 5.2.1.

Howmep Oo6mwewMm,
Ne aszzena yac.
i I;mélun_ 000 Tema nexuuu
IIJIMHBI
1 1 0,5 BBenenue, Ha3HaueHUe, 1IeNU U 33/1a4U TUCHUTUIMHBIL.
2 2 0.5 OcobenHocTH, He TPAMLIMOHHBIX, 00BEKTOB HEPTETra30BOI re0PU3NKH U
3aJ1a4M UX UCCIEIOBAHNN.
Texnonoruu reou3nyueckux UccaeA0BaHUN Ha Kabene, HarpaBIeHUS UX
3 3 2 pa3BuTHs. COCTOSHHE U TEXHUYECKUE XapaKTEPUCTHKHU IPUMEHIEMBIX c00-
POk reoU3NYECKO anmnaparypsl.
4 4 1 Texnonornu ['MC B ropU30HTaNbHBIX OKOHYAHUAX CKBAXKUH
5 5 1 Texuonoruu I'MIC B mpomecce 6ypenus ckBaxkud (KI1b i LWD).
6 6 1 Ocobennoctu anmapatypbl ' UC a1 npoBeieHUs MCCIIeI0BAaHUMA B TIPOITEC-
ce OypeHUsl CKBaKUH.




OnTrKo-BOJOKOHHBIE TexHOJIOTHH B 00acTu ' UC, ux npumMeHneHue u nep-
! ! ! CIIEKTHBBI PAa3BUTHSI.
8 8 1 Crnennansnbsle Metofbl I IC: metoas! ckannpoBanue Y OC CTEHOK CKBaYKUH
Cnenuanbnabie Metonbl [ UC: meton ciektpometpuun EPA ckBaxkun CI'K u
9 9 2
I'TK-JI
Crnenuanpabie Metoabl [ UC: MeTo siAepHOr0 MarHuTHOTO ToMorpadude-
10 10 2
ckoro kaporaxa (AMTK)
11 1 1 CHGL{I/IaJIBuHBIe Metonel [ MC: MHOrO BOJIHOBOI, MHOT'O 30HJOBBIN JTHAICK-
TPUUECKUN KapOTax.
12 12 1 Crneunansnsie Metoasl [ IC: MeTo TpeXakCHaIbHOTO MHIYKIIMOHHOI'O Ka-
poTtaxa
13 13 1 Cnenunanpsabie Metoabl [MC: MHI'K-C (YKK wmu C/O kapotax)
14 14 1 Axyctuuecknii kapotax (AKII)
Hroro: 16
IIpakTyeckune padoTbl - y4yeOHBIM IJITAHOM HE IPEAYCMOTPEHBI
JlabopaTtopHbie paGoThI
Tabnmna 5.2.2
No Howmep O6bem
No | Paaena (gac.) TeMbl ceMrUHAPOB U JTa0OPATOPHBIX pabOT
wi | P o0
TUTAHBI
1 8 9 Onucanune u oOpaboTka Auarpamm sJekTpockaHupoBaHue YOIC CTEHOK
CKBa)KHHBI
2 9 9 Pacder nmopora 4yyBCTBUTEIBHOCTH METOAA CIHEKTPOMETPUUECKOrO ramma-
kapotaxa (CI'K) npu onpeznenenun konuneaTpanuu EPD
3 9 9 Pacuer sddextuBHOrO Qakropa (HOTOINEKTPUYECKOrO IOIIIOMEHUS IO
JAHHBIM ramMMa-ramma kapotaxa jaurosnorundeckoro (I'TKC-I'TKJT)
AHanu3 MaTepuasoB siiepHO-MarHutHoro kaporaxa (SIMK) B cuibHOM
5 10 4 HCKYCCTBEHHOM MarHMTHOM I10JI€, OCHOBBI BBIIETICHUS Pa3IMYHBIX KOMIIO-
HEHT (IIOMIOHACHIIIIEHHOCTH MOPOJ]
6 11 2 O06paboTka JaHHBIX AMAJIEKTpHUUecKoro kaporaxa (JIK).
7 11 2 O6paboTka JaHHBIX AUBepreHTHoro kaporaxa (1sK).
8 11 5 TexHuueckas XapaKTepHCTHKA COBPEMEHHOM amnmaparypsl AUBEPreHTHOTO
KapoTa)ka M onucaHue e€ nelcTBUs
TexHuuyeckass XapaKTepUCTHKA annaparypbl HEUTPOHHOTO TaMMa-KapoTax
9 13 2 cnektpomerpuyeckoro (HI'KC), ananu3 cymmapnoro cnekrpa ['MHP u
I'1P3
TexHuueckass XapakTepUCTHKAa COBPEMEHHOHM ammaparypbl MMITYJIbCHOTO
10 13 2 HelTpoH -HeitponHoro kapotaxkB (MHHK), pacder Bpemenu »u3Hu Temn-
JIOBBIX HEMTPOHOB
11 13 9 TexHuueckass XapakTepHUCTUKAa COBPEMEHHOW ammapaTypbl HMITYJIbCHOTO
HeliTponHoro ramma kapotaxa (MHI'K)
NMnynbCHBIT ~ HEUTPOHHBIM ramMma KapoTaX CIHEKTPOMETPUYECKHUIA
12 13 4
(MHI'KC).
13 13 4 O6paboTka JaHHBIX yraepoaHo-kuciaopoaHoro kaporaxa (YKK) u ompe-
neneHust kKoddduirenTa HeTEHACHIIIIEHHOCTH




| _utoro | 30 | |
CamocrosiTe/ibHasi padoTa CTy/IeHTa
Tabmuma 5.2.3
Homep | O0bewm,
No asjzena Jac.
pasi Tema Bun CPC
/I | JUCLH- (0]010)
TUTHBI
1 1 - Hasznauenue, 1ienu u 3a1a4u TUCHUIUIMHBIL. YcTHbI onpoc
OcoOeHHoCTH, HE TPaJAULUOHHBIX, 0OBEKTOB HedTerazo- .
2 2 4 . ’ pa ’ . b YcTHBII onpoc
BOU re0(U3HKH U 33]]Ja4H UX HCCIICTOBAHUM.
TexHnonornu reoU3MUEeCKUX HCCIEAOBAHUN Ha Kaodere,
HampaBlieHus: uX pa3BuTHui. COCTOSIHME U TEXHHYECKUE .
3 3 4 .| YcTHBIN ompoc
XapaKTePUCTUKN TPUMEHSEMBIX COOPOK reodu3mveckoi
anmnaparypsl.
Texnonoruu I'MMC B ropu3oHTaIbHBIX OKOHYAHUSX CKBa- .
4 4 4 YcTHbI onpoc
KUH
Texnonoruu I'MC B mponecce Oypenus ckBaxkus (KIIb N
5 5 4 pon P ( YcTHbI onpoc
wi LWD).
Ocob6ennoctu anmaparypsl ['UC nnst npoBeneHust uccie- .
6 6 4 . VYcTHbI onpoc
JIOBaHMI B Tipoliecce OypeHUs CKBaKHUH.
OnTuKo-BOJOKOHHBIE TexHoyoruu B obmactu I'MC, ux .
7 7 4 VYcTHbIi onpoc
MIPUMEHEHHE U TEPCIIEKTUBBI Pa3BUTHSI.
Cnenunanbasie Metonasl [MC: meroasl ckaHUpOBaHHUE N
8 8 6 A P YCTHBIH ompoc
Y3OC cTeHOK CKBaXUH
Cnemmnanbasie Mmetonsl [MC: wmeTom cnexkTpomeTpuut .
9 9 6 g p Py e rherit OTIpoC
EPA ckBaxun u ['TK-JI
Cnenunansasie Mmetonasl ['YC: MeToq si1epHOTO MarHMTHO- .
10 10 6 1 g AL ANEP YcTHbI# onpoc
ro Tomorpaguyeckoro kapotaxa (IMTK)
Cneunanbasie Meroasl ['MIC: MHOro BOJIHOBOM, MHOTO N
11 11 6 Hath 8 N ’ VYcTHbI onpoc
30HJIOBBIN TUAJIEKTPUUECKUN KapOTaK.
Cnenunanbasle mMetonbl [MIC: Meton TpexakcuaabHOTO .
12 12 4 H a TP YcTHbI# onpoc
WHJIYKIIMOHHOTO KapoTaka
Crneuunansasie Metonsl ['MC: MHI'K-C (YKK wnmu C/O .
13 13 6 " g ( VYcTHbIl onpoc
KapoTax»
14 14 4 Axyctuaecknii kapotax (AKII). Y cTHBIN onpoc
Wroro: 62

5.2.3. HpenonaBaHHe AUCHOUIIIMHBI BCACTCA C MPUMCHCHUCM COBPEMCHHBIX BUIOB 06pa3013a—
TEIbHBIX TEXHOJOTHUM: TEXHOJIOIHUS MOAYJBHOTO 06y‘-ICHI/I}I; I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHLIC
TCXHOJIOTHH.

6. KypcoBbie pa6oTsI (IPoeKTHI) - Y4eOHBIM TUIAHOM HE MPETyCMOTPEHBI

7. KoHTpoJIbHBIE PAadOThI - y4eOHBIM IUIAHOM HE MPETyCMOTPEHBI

8. OueHka pe3yJbTaTOB OCBOEHUS TUCHUILINHBI




8.1. Kputepun oneHuBaHHs CTENEHU MOJHOTHI M KaueCTBa OCBOCHHUS KOMIIETEHIMH B COOTBET-
CTBUHU C IJTAHUPYEMBIMHU pe3ybTaTaMu 00ydeHus npuseneHs! B [Ipunoxenun 1.
8.2. PeitTuHrosasi cucrema OLEHHUBAHUS CTENEHU MOJHOTHI M KaueCTBA OCBOCHUS KOMIICTECHIIMMA
oOyuaromuxcs npezacrapieHa B radnuie 8.1.

Tabnuma 8.1

Ne Buabl KOHTPOJBHBIX MEPOIPUATUI KommgectBo 6amtoB
YcTHBIH ompoc 0-18
Pabota Ha 1abOPaTOPHBIX 3aHATHIX, 3AIUTA 0-12
Hroro 3a | arrecranuio 0-30
5 YcTHBIH orpoc 0-18
Pabota Ha 1a00PaTOPHBIX 3aHATHIX, 3AIIUTA 0-12
Hroro 3a Il arrecTanuio 0-30
12 | YcrHsril onpoc 0-25
13 | PabGora Ha 1a00OpaTOPHBIX 3AHITHAX, 3AIIUTA 0-15
Hroro 3a Il arrecTtanuro 0-40
BCEI'O 100

9. YuedOHO-MeTOAUYECKOe U HHPOPMAINHOHHOE 00ecTieueHne T CIUTIIHHBI

9.1. [lepeuenb peKOMEHIyeMOH IUTepaTypshl npeactasieH B [Ipunoxxenun 2.

9.2. CoBpemeHHbIe MTpohecCHoHaTbHBIE 0a3bl TaHHBIX U HH(POPMAITMOHHBIE CTIPABOYHBIE CHCTEMBI:

OBC «M3narenncTBa Jlanby;

9BC «dnexTponnoro nsgarenscrsa KOPANUTY;
Cob6ctBennas nonHotekcToBas 6aza (I1b/1) BUK TUY;
Hayunas snextponHas 6ubnanoreka «eLIBRARY.RUy;
OBC «IPRbooksy;

Hayuno-texnuueckas oubnuorexa ®I'b6OY BO PI'Y nedtu u raza umenu .M. I'yOxuna;

Hayuno-texaunueckas 6ubnuorexka ®I'bOY BIIO YI'HTY (r. Ya);
Hayuno-texunueckas 6ubmmoreka ®I'BOY BIIO YI'TVY (r. YxTa);
9BC «IIpocnexTy;

OBbC «KOHCYJIBTAaHT CTYIAEHTY;

ITouckoBblie cucremsl Internet: Annekc, I'yri.

Cucrema nojyiepkku yaeObHoro mporecca Educon.

IIporpammusIil KoMIUIEKC «Jlapcu»

9.3 JIunieH3noHHOE ¥ CBOOOIHO PACIPOCTpaHsIeMOe MPOrpaMMHOE o0ecTieueHre

Microsoft Office Professional Plus;
Microsoft Windows;

Zoom (6ecriaTHasi Bepcus),
CBoboano-pacnpoctpansiemoe [10.

10. MaTepuajbHO-TEXHUYECKOE 00ecneyeHue JUCHUILTNHBI

[Tomerienust 1715t MPOBEJCHUS BCEX BUIOB PAOOTHI, MPETYCMOTPEHHBIX YUCOHBIM IIJIAHOM, YKOM-

MJIEKTOBAHBI HEOOXOAMMBIM 000pYI0BaHHEM U TEXHUYECKUMHU CPEICTBAMU O0yUEHUSI.

Tab6muna 9.1



Ne | HammenoBanme yueOHBIX HanmenoBanue nomenenuit anst nposeAeHus | Azpec (MECTONOIOKEHHE) TOMeEIle-
/11 | IpeMeTOoB, KypCOB, TUCLU- [ BceX BUIOB y4eOHOH AeATeIbHOCTH, IpEeay- HUH JIJIsI IPOBEICHUS BCEX BHJIOB
IUTHH (MOYIei), IPaKTHKH, | CMOTPEHHOH y4eOHBIM IDTAHOM, B TOM YHCIIe | Y4eOHOH NesSTeIbHOCTH, IPEayCMOT-
WHBIX BHIOB y4eOHOMU Aes- | TOMEMICHHS ISl CAMOCTOSITEIBHOM paboThL, C | peHHOW ydeOHBIM TUIAaHOM (B CIydae
TEJILHOCTH, IPEAYCMOTPEH- | yKa3aHUEM IEepedHs OCHOBHOTO 000PYAOBAaHUS, | peann3aluy 00pa3oBaTeNIbHOH Mpo-
HBIX Y9eOHBIM IUTAHOM 00- y9e0HO-HATTIAAHBIX TOCOOHHT TpaMMBI B CETEBOU (hopMe JOTIOTTHH-
Ppa30BaTENbHON IPOTPaMMBI TEJILHO YKa3bIBACTCSl HANMEHOBAHNE
OpTaHM3aINH, ¢ KOTOPOH 3aKIIOUCH
JIOTOBOD)
1 2 3 4
1 |CneumnanbHble METOIBI U JIeKUMOHHBIE 3aHSTHSL:

COBPEMCHHBIC TCXHOJIOT'MHN

Vuebnas ayauTopus Ajid MpOBEACHUA 3aHATUI

625000, TroMeHcKas 00JaCTh,

reo(pU3MIEeCKnX HCCIIea0Ba-
HUH CKBaXUH

JIEKIIMOHHOTO THUIA; TPYIIIOBBIX M HMHAMBUIY-|r.Tromens, yi. Bomonapckoro, 56
IBHBIX KOHCYJBTALMi; TEKYIIEro KOHTPOJIS M
npoMexxyTouHoit atrectranuu Ne 440,
OCHaILIEHHOCTD:

KommbroTep B KOMIUIEKTE - | HIT., IPOEKTOP
Beng PB 7230 - 1 ., aymuocucrema 2:0 - 1
IIT, 5KpaH HACTEHHBIN -1 IIT., HACTCHHBIE Y4e0-
HbIe cTeHp! — 10 IIT., IeMOHCTPAIIMOHHBIE
reo(u3nIecKre 30HIbI -6 mT., yueOHas MeOeIb:
JIOCKa yYEHUYECKast, CTOJIBI, CTYJIbSI.

VYueOHo - HarIsAHbIC TIOCOOUS: pa3aTOuHbII
Marepuai 1o aucuuminie O60CHOBaHME O~
CUETHBIX [TApaMETPOB MO JTaHHBIM Treodu3nye-
CKHX MCCIICOBAHUN CKBAXKUH

JlabopatopHble 3aHITHSL:

VYueOHast ayaMTOpHs IS NPOBEICHUS 3aHATHUIN
CEeMHMHApPCKOTo THMa (J1abopaTtopHble paboTsl) No
422

OCHaILIEHHOCTD:

KommsioTep B koMIuIekTe (¢ ABYyMS MOHUTOpa-
MH, KJIaBUaTypa, Mblisb) -11 mr., yaebHas me-
0eb: CTOJIBI, Kpecia, CTOJIbI KOMITBIOTEPHEIE,
CTYJIBSI.

625000, TromeHcKas 00J1acTh,
r.Tromens, yi. Bonogapckoro, 56

11. Meroanyeckue ykazanus no opranuzanuu CPC

10.1 Metoaudeckue yKka3aHus K MPOBEIEHUIO J1a00paTOPHBIX PadoT.

[IpoBenenue nabopaTopHbIX pabOT — YacTh y4eOHOTO Mpolecca, B TEYEHHE KOTOPOro odydvaro-
IMecs: BbIpabaThIBalOT HABBIKK PEIICHUS 33a]a4u B 00JaCTH TeopU3MUECKUX UCCIIeI0BaHUI CKBaXHUH. B
mabopaTOpHBIX paboTax OOyUJarOIIMECs PEIIaloT KOMIUIEKC B3aMMOCBSI3aHHBIX BOITPOCOB, YTO TTO3BOJISI-
€T UM JIy4llle YCBOUTh HanboJjiee TPYyAHbIE U BaXKHbIE pa3zesibl yueOHOl nporpaMMel. BeinoiaHeHue na-
00OpaTOpHBIX PadOT pacIIUpPSIET TEXHUYECKHIA KPYTro30p 00yJaroImuXcsl, MPHyJIaeT WX TBOPUYECKUA MBIC-
JHUTh, CAMOCTOATENBHO PEIIaTh OpraHU3allMOHHbIe, TEXHUYECKHE U SKOHOMUYECKHUE BOIPOCHI, MOJIB30-
BaThCsl yUeOHON U TEXHUYECKOMN JIUTEPaTypOil, COBEpPIICHCTBOBATh PACUETHYIO TOATOTOBKY.

[Ipu BBINOJIHEHUH JTa0OPATOPHBIX PAOOT Kaxa0My OOydaroleMmycs MpenojaBaTeib BbIJAeT WH-
JTVBHUIyaJTIbHOE 33/IaHUE W UCXOHBIC JaHHBIC, PAa3bsICHSICT 3aJ]aud U COJIEpIKAHHE JTa00OPaTOPHBIX padoT,
3HAKOMHUT C TpeOOBaHUIMHU, MPEIbIBIIEMBIMU K JIAOOPAaTOPHBIM paboTaM U UX OPOPMIICHHIO, YCTa-
HABJIMBAET MOCIIEAOBATEILHOCT X BBIOJHEHHSI, PEKOMEH/IYET JIUTEPATYPY, TPOBOIUT KOHCYIHTAIUU
— 3aHATHUS.

JlaGopaTopHbie paboThI, 0OyJarOIIMECs HAYMHAIOT BBIMOJIHATH MMApaUICIbHO C U3yYEeHHUEM Teope-
TUYECKOM YacTH JUCIMIUIMHBI. BrinomHeHne 1abopaTopHbIX padoT MpeanoiaraeT MHpoOKoe UCIOIb30-



BAHME CIECLUAIBHON METOJUYECKOM M CIIPABOYHOM JUTEPATyphl, PEKOMEHAYEMOM IIpernojaBareieM
IIpY BblJJau€ MHMBUAYaJIbHBIX 3a/laHUM U B X0J1€ IPOBEICHMSI 1a00paTOPHBIX paboT.

JIaGopatopHbie pabOTHI BHIMOIHAIOTCS KaKABIM 00yUJarOIIUMCS B COOTBETCTBHH C MHIUBUIYaJIb-
HBIM 33J]JaHMEM U MOCBSILIEHBI CHIEIMAIbHBIM METO/IaM U COBPEMEHHBIM TEXHOJIOTUAM TIeo(pU3nuecKux
UCCIIEJOBAHUN CKBAKHH.

10.2. Meroaunueckue ykazaHus O OpraHU3aluU CaMOCTOSITETbHOM PaboThlI.

CamocrosaTenbHas padoTa 00yJaroImuXcs 3aKJII0YaeTcsl B MOJTYYCHUH 33JaHUi (T€M) y Mpero-
JlaBatesst AUl MHIAWBHUIyalbHOTO OcBOeHHUs. [IpenonaBarenp Ha 3aHATHH JaeT PEKOMEHIAIUN HE00X O-
JTUMBIC JUISI OCBOCHHSI MaTepuasia. B Xo/ie caMOCTOSTEIbHON paboThl 00yYarorecs TOJKHBI BBITIOJ-
HUTh TUIIOBBIC PACUETHI, TIOJATOTOBUTHCS K BBITOJHCHUIO SKCIICPUMEHTOB (MCCICOBAHUN) H U3YYUTh
TEOPETUIECKHI MaTepuan mo pasznenam. OOydaromuecs TOJDKHBI TTOHUMATh COJIEPIKaHUE BBITOJIHEH-
HOU paboOTHI (3HATh ONPEACICHHS MOHITUH, YMETh Pa3bsICHUTh 3HAYEHUE M CMBICI JIFOOOTO TEPMHUHA,
UCIIOJIb3YeMOr0 B paboTe | T.I1.).

K cpenctBam obecrieuenuss CP oTHOCSATCS yuyeOHUKH, YIeOHBIE TOCOOUS M METOJUYECKUE PY-
KOBOJICTBA, Y4€OHO-IIPOTrPaMMHBIE KOMIUIEKCHI, ccTeMa noaaepkku yueoHoro nporecca EDUCON u
T.JI.

KoHnTposabp camocTosiTenbHONH pabOThl U OIIEHKA €€ Pe3yJIbTaTOB OpraHU3yeTcs KaK €IUHCTBO
IBYX (OpM: CAaMOKOHTPOJIb M CAMOOIIEHKA 00yJaroMIerocs; KOHTPOJb U OIEHKA CO CTOPOHBI IMPEIo ia-
BaTes.

KputepusiMu OIICHKH pe3yJIbTaTOB CAaMOCTOSITEIIEHON paOOTHI SIBIISFOTCS:

- YpOBEHb OCBOEHUS 00yYaIOIIMMUCS y4eOHOT0 MaTepuana;

- YMEHHsI 00YYaOIIerocs UCIOJb30BaTh TCOPETUICCKUE 3HAHUS MPHU BBHITTOJHEHUN TBOPUYCCKHUX
3aJIaHUM;

- chopMHPOBAHHOCTH COOTBETCTBYIOIINX KOMIIETEHIINH;

- 000CHOBAHHOCTb U YE€TKOCTh HU3JI0XKEHHS OTBETOB;

- ohopMJICHHEC MaTepralia B COOTBETCTBHH C TPEOOBAHHUSIMHU.



HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OICHUBAHUA

Hucnunnuna «CnenuajbHble MeTOIbl U COBPeMEHHbIE TEXHOJOTUU Te0(pr3nYeCKUX UCCIeI0BAHUN CKBAKUH»
CnenuanbHocTh: 21.05.03 TexHOI0THS T€0JOTrMYECKOM Pa3BEIKH
Crenmanu3anust: ['eousndeckre METoAbl HCCIIEOBAHUS CKBAKUH

[Tpunoxenue 1

Kong u Hanmeno-
BaHHE KOMIIETEH-

Ko n manmeno-
BaHHE MHIUKATO-
pa IOCTIKEHUS

Kona u nammeHnoBanue
pe3ynbpTaTa 00ydIeHus

Kpurepun onieHnBaHuA pe3yabTaTOB 00ydCHUS

00paba-ThIBaTh
MOJTy4YeH-
PE3YIbTATHI,
aHAJIM3MPOBaTh U
OCMBICJIUBATh UX C
y4eToOM HMeIo-
LIETOCS MHUPO-BOTO
OTIbITa, c
MIPECTaBICHUEM
pe3yIbTaToOB
paboThI, C
000CHOBaHHEM
TIPEATI0KEHHBIX
pelieHuid Ha Bbl
COKOM Hay4HO-|
TEXHUYECKOM u
podecCHoHaNBEHO
M YpOBHE H3Me-
HSIFOI[XCSI TOPHO -
re0JIOTHYECKUX U
TEXHHUYECKUX
YCIIOBHSAX

HBIC|

OCMBICIIUBAET UX C
Y4ETOM  HMEIoLIe-
rocs MHPOBOT'O
OIBITA, TPEICTAB-
JSleT  pe3yJIbTaThl
paboTel, 000CHO-
BBIBa€T  MPEIJIO-
KEHHBIC PEeIICHHS
Ha BBICOKOM Hay4-
HO-TEXHUYECKOM U
po¢eCCHOHATb-
HOM YpOBHE

HOBBI, Ha3HaueHHE U
MH()OPMATHBHOCTH HX.

yeHHe W WH(OpPMAaTHUB-
HOCTb HX.

U HHPOPMATUBHOCTb UX.

HOBBI, Ha3HaueHHE U
nH(GOPMATUBHOCTD HX.

m KOMIICTCHIIHH 1O AHCHITLIHHe 12 3 4 5
(LK)
INIKC-2. Cnoco6en ITIKC-2.4 o0paba-| 3naer (31) coBpeMeH- | HE 3HAET COBPEMEHHBIC | ¢1ab0 COBpPEMEHHBIC CIie- | 3HaeT (DU3UKO- COBpE- | OTIMYHO 3HACT COBpE-
IIpOBO-IAUTH ThIBACT MOJIYYCH- HbIC CHCIUAJIbHBIC ME- ClielMaJbHbIC METOAbI U nUaJIbHbIC METOAbI U TEX- MCHHBIC CIICIIMAJIbHBIC MCHHBIC CIICHHUAJIBHBIC
reo(U3u-YeCKHue HbIC  pe3ynbTaThl,| TOAbl u TexHosoruu | Texnosoruu [ UC, dusu- | Homoruu I'MIC, ¢usude- | METOMBI M TEXHOJOTHH | METOJBl U TEXHOJIOTUU
HCCIIE10-BaHUs, aHaJIU3HUpyeT u TUC, ¢usmyeckue oc- | yeckue OCHOBBI, Ha3Ha- | ckue ocHOBbI, HazHaueHue | [UC, ¢usmueckue oc- | TUC, ¢usmueckue oc-

HOBBI, Ha3HauCHHE U
nH()OPMATUBHOCTD HX.

VYmeer (Y1) ucnoms3o-
BaTh MaTepHANbI CIie-
OHAIBHBIX METOJOB U
texnonoruit TUC mis
W3yYCHHsI TeOJIOTHYIe-
CKUX 00BEKTOB.

HE yMEeT HCIIOIb30BaTh
MaTepHaibl  CIIeIHAIb-
HBIX METOJIOB M TEXHO-
gorut TUC nns uzyde-
HHS T€OJIOTHYECKUX 00b-
€KTOB.

c1abo yMeeT HCIIOIb30-
BaTh  MaTepHaibl CIICIH-
aJbHBIX METOJ0B U TEXHO-
noruit 'MC g usyuenus
re0JIOTHYECKUX 00BEKTOB.

YMEeT  HCIOJB30BATh
MaTepHalbl CIEIHATb-
HBIX METOJIOB U TEXHO-
norut 'MC nns u3y-
YEeHHUSI T'EOJIOTHUYECKHUX
00BEKTOB.

po¢eCCHOHATHHO
yMEeT  HCIOJB30BaTh
MaTepHallbl CHCIHATb-
HBIX METOJIOB M TEXHO-
gorut TUC nns u3y-
YeHUSI TE0JOTHYECKUX
00BEKTOB.

Bnaneer (B1) merona-
MH M TEXHOJIOTHSIMHU
TEOJIOTHYECKOH HHTEp-
HpeTanun noJTydae-
MBIX MaTepualioB CIe-
[MaJbHBIX METOIOB M
texHosoruit TUC npu
u3ydeHun HedTeraso-
BBIX 00BEKTOB

HE BJIAJEET METOIAMH H
TEXHOJOTHUSIMHA T€O0JIOTH-
YECKOW WHTEPIpEeTalnuu
MOJy9aeMBbIX  MaTepua-
JIOB CHELHAILHBIX METO-
noB u texnomorur I'MC
pH W3y4YeHUU HedTera-
30BBIX OOBEKTOB

c1ab0 BIAZCET METOJAMH
U TEXHOJOTHSIMHU TeOJIOTH-
YeCKOH  HMHTEepIIpeTaIiu
MMONTy4aeMbIX MaTepHalioB
CIEIUAIbHBIX METOJOB H
texHonorut T'MC  mpu
HU3YYCHUH He(PTEera3oBhIX
00BEKTOB

BIaJiceT METOJaMu |
TEXHOJIOTHSIMH  Te0JI0-
THYECKOW WHTepIpeTa-
OUU  TONyYaeMbIX Ma-
TEPUAJIOB  ClielUalb-
HBIX METOJIOB U TEXHO-
norut TUC npu uzy-
YeHHH He(Tera3oBbIX
00BEKTOB

npodeccroHanbHO
BIajgeeT METOAAMH U
TEXHOJIOTHSIMH  T€0JI0-
TMYECKOW HMHTEepHpeTa-
UM  TOJy4aeMbIX Ma-
TEpUAJOB  CIIEIHANb-
HBIX METOJIOB M TE€XHO-
gorut TUC npu uzy-
YeHWH He(Tera3oBbIX
00BEKTOB




Konx n nanmeno-
BaHHE KOMIIETEH-

Konx n nHanmeno-
BaHHE MHIUKATO-
pa AOCTHKEHUS

Kon u HaumeHOBaHME
pe3yabTata 00y4eHUs
0 TUCIUTUTNHE

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUeHHUS

N KOMITCTCHITAH 1-2 3 4 5
(UAK)
[IKC-5.1 onenu- | 3Haer (32) HOpMAaTHUB- | HE 3HAET HOPMATHWBHBIC | cnabo 3HaeT HOPMATHB- | 3HAET HOPMATHBHEIC OTIIMYHO 3HAET HOpMa-
BaeT Hay4yHO- | HbIE JOKYMEHTBHI, HC- JIOKYMEHTBI, UCIIOJIb3Y€e- | HbIE OKYMEHTBI, HCIIOJIb- | TOKYMEHTBI, UCIIOJIb3Y- | TUBHBIE  JOKYMEHTHI,
TEXHUYECKYIO MOJIb3yeMBbIe TIpH Oy- MBIC TIpH OypeHHH CKBa- | 3yeMble TIpH  OypeHHH | eMble Ipu OypeHuH HCIOJIb3YEMBIE pu
nHPOPMALHIO, PEHHUHU CKBa)KWH U TIpO- | uH U nnpoBeaeHnd [YIC | CKBaXMH ©W TPOBENEHUH | CKBAYKUH U IPOBEIE- OypeHUH CKBaXHUH U
oredyecTBeHHBIH 1 | Bemennu I IC TucC aun 'UC. npoeaenun ['IC
3apyOeKHBIN Ymeer (Y2) npume- HE yMEeT NPHUMEHATH | cmabo yMeeT NPUMEHATHh | yMEEeT NMPUMEHATH CIe- | yMeeT npogeccuo-
OIBIT MO TEMATH- | HYTH CIICIHAJIbHBIC CHEeUaJIbHBIE METOJBI M | CIIENMAJIBHBIC METOJAbl M | IMAJIBHBIE METOIbI M | HAJIBHO MPUMEHATH

TIKC-5. CnocobeH|

pa3-pabaTsIBaTh
TeX-HOJIOTHYECKHe

IMPOUECCHl T'€OJIOTO-|

reo(hU3NIECKUX
pabor wu

KOPPEK-

TUPOBATh OTU MPO-

OEeCChl B

3aBUCH-|

MOCTH OT IIOCTaB-|

JICHHBIX

T'€OJIOIH-|

K€ HCCIIeIOBaHUM
IUIA  BBIIOJIHEHUS
CKBAKUHHBIX
reo(hU3NICCKUX
HUCCIIEIOBaHAN
3a7a4

METO/IbI ¥ TEXHOJIOTUH
I'nc.

TexHojoruu ' IC

texuoaorun ' IC

Texuogorun ' IC

CIIEI[MaJbHBIE METOIbI
u texuoaorun ['11C

Bianeer (B2) HaBbIka-
MU 00pabOTKN MaTepu-
aJIOB UCCIIEJOBAHUM
crieuajJdbHbIMH METO-
JaMU U TEXHOJIOTUSMHU
I'C, c yaerom oteue-
CTBEHHOTO U 3apy0ex-
HOTO OITBITa

HE BJANCET HABBIKAMU
00paboTku MarepuanoB

HUCCIIEIOBAHUM  CIelu-
aTbHBIMH  METOJAMU H
texnonorusimu  [TUC, ¢

YYE€TOM OTCUYCCTBEHHOT'O
1 3apy0eKHOTO OTIBITA.

ciabo BIajgeeT HaBBIKAMHU
00paboTkn  MaTepuasoB
UCCJICIOBAHUN CIELUAJIb-
HbBIMH MCETOJaMU U TCXHO-
noruamu [UC, ¢ ydgerom
OTEUECTBEHHOTO U 3apy-
0E)KHOTO OITBITA.

BIIazeeT HaBBIKaMHA
o0paboTku  MaTepua-
JI0B HCCIIEI0BaHUI
CIICHHUAJIBHBIMU  MCTO-
JaMH U TCXHOJIOTUAMH
T'1C, ¢ yuetom otede-
CTBEHHOTO M 3apy0esx-
HOTO ONBITA.

PO eCCHOHANTBEHO
BJajJeeT HaBBIKAMU
o0paboTku  MaTtepua-
JI0B HCCIIEI0BaHUMI
CIICHUAJIBHBIMU  MCTO-
JaMH W TCXHOJIOTHAMH
T'1C, ¢ yuetom otede-
CTBEHHOTO U 3apyOex-
HOTO OMBITA.

YECKHUX MW TCXHO-|

JJOTUYCCKHUX 3aa4

B

HU3MCHAIOIIUX - Cs

TOpHO-
re0JIOTUYECKUX
TEXHUYECKHUX
YCIIOBHUSX

H

IIKC-5.2 ucnoib-
3yeT HOpPMATHB-
HBIE JIOKYMEHTHI
[0 HANpaBJICHUIO

3naeT (32) HOpMATHB-
HbBIE JOKYMEHTBI, HC-
MOJIb3yeMbIe TpH OY-
PEHUM CKBAXKUH U MPO-

HE 3HaeT HOPMAaTHBHEIC
JIOKYMEHTBI, UCTIOJIb3Ye-
MBI€ TIpH OypeHHUH CKBa-
>kuH U nposeneHun ['NC

c1abo 3HaeT HOPMATHUBHBIC
JIOKYMEHTBI, UCTIONIb3Ye-
MEI€ TIpY OypeHNH CKBa-
>kuH U nposesieHuu 'NC

3HaeT HOPMaTHBHbIE
JOKYMEHTBI, HCIIOJIb3Y-
eMble Ipu OypeHnH
CKBa)KHH U TIPOBEJIE-

OTJINYHO 3HAET HOp-
MaTHBHBIE JOKYMEHTEI,
HCIIONIb3yEMBbIE ITPH
OypeHHNHU CKBaXXMH 1

nearenpbHocTd B | Bemenunu [ IC auu 'NC nposenenuu 'NC
obnactu CKBa-

KUHHBIX Teodu-

3UYECKHX HCClie-

JIOBaHUM

[IKC-5.3 mnanu- | 3Haer (33) u KOppek- HE 3HAET KOMIUIEKCHI cJ1a00 3HACT KOMILICKCHI 3HAET U KOPPEKTUPYET | OTVIMYHO 3HAET U KOp-

pyer u paspaba-
TBIBAET TEXHOJO-
THYECKHE npo-
LIECChl CKBAKWH-
HBIX Teodusnye-
ckux paboTr u
KOPPEKTUPYET ATH

THPYET KOMIUIEKCHI
CIIeIMaJbHBIX METOIOB
u texnojoruii IT'IC B
3aBUCUMOCTH OT
Ha3HAYEHHUS CKBAKHHBI
Y pelaeMbIX €0 3a1ad.

CIIELMAIILHBIX METOJIOB U
texnosioruii I'MC B 3a-
BHCHUMOCTH OT Ha3Haue-
HUS CKBOKUHBI M pela-
€MBIX €10 3a/ad.

CIIEIATILHBIX METOJIOB K
texHojioruii I'IC B 3aBu-
CHMOCTH OT Ha3HAYCHHS
CKBQKWHBI U PEIIAEMBIX
€10 3a7au.

KOMILJIEKCHI CIIEIHATb-
HBIX METOJIOB M TEXHO-
goruii I'IC B 3aBucH-
MOCTH OT Ha3HAYEHUS
CKB)KMHBI U pelae-
MBIX €0 33J1a4.

PEKTUPYET KOMILIEKCHI
CIIEIMaJIbLHBIX METOIOB
u texnojoruii TYIC B
3aBUCUMOCTH OT
Ha3HAYEHHUS CKBaKMHBI
Y peniaeMbIX €10 3a/1a4.




Konx n nanmeno-
BaHHE KOMIIETEH-
147071

Konx n nHanmeno-
BaHHE MHIUKATO-
pa AOCTHKEHUS
KOMIICTCHI[UH
(UAK)
MIPOIIECCH B 3aBH-
CHMOCTH OT IIO-
CTaBIICHHBIX TI€O0-
JIOTHYECKUX u
TEXHOJIOTHYCCKHUX

Kon u HaumeHOBaHME
pe3yabTata 00y4eHUs
0 TUCIUTUTNHE

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUeHHUS

1-2

Ywmeer (Y3) paspada-
TBIBATh TEXHOJIOTHYE-
CKHeE MPOLECCHI, PH-
MEHseMbIe TIPH pelle-
HHU MIOCTABJICHHBIX
3ajad.

Bnageer (B3) merona-
MU U METOAUKAMU
IUIaHUPOBAHUA U pa3-
pabOTKH TEXHOJIOTHYE-
CKHX 3a/1a4

HC BJIaACCT MCTOAAMHU H

MECTOAUKaMH

BaHUA

u

TUTAaHUPO-
pa3paboTku

TCXHOJIOTHYCCKHUX 3aJ1a4

cnabo BiafeeT MeToJaMH
U METOIUKAMHU IUIaHHPO-
BaHUS U pa3pabOTKU Tex-
HOJIOTMYECKHX 33734

XOPOIIIO BIANCET METO-
JaMU W METOJUKaMH
IUITaHUPOBAHUA W pas-
pabOTKH TEXHOJOTHYE-
CKHX 3a/1a4

OTJINYHO BJAJICET Me-
TOAaMH U METOJUKaAMH
IUITaHUPpOBAaHUA W pas-
pabOTKH TEXHOJOTHYE-
CKHX 3a/1a4




o0ecre4eHHOCTH JUCIMILVINHBI y4e0HO| 1 y4eOHO-MeToANYeCKOM JTUTepaTypoii

KAPTA

[Tpunoxenue 2

Huctuummna «CrieruanbHble METOJI U COBPEMEHHBIE TEXHOJOTMU TIeo(U3UYecKrX HCCIIeI0BaHUN
CKBA)KUH
CrneunanbsHocTh: 21.05.03 TexHOIOTUSA TE0IOrMUECKON pa3BeaKU

Crnennanu3amuu: I'eousnueckre MeTOIbI HCCIEI0BAaHNS CKBOKIH

n/n

HaszBanue yueOHOTO, y4eOHO-METOAMIECCKOTO
W3/1aHUs, aBTOP, U3AATENIbCTBO, BUJ U3JIaHUs,
roJ u3JaHus

KoanuecTtBo
SK3EMILUISIPOB
B BUK

KontunreHnt
00yJaromuxcs,
HCTIOJIB3YIOIINX

YKa3aHHYIO JINTE-

patypy

ObecnieueHHOCTD
00yJaroIuXxcs
JIUTEPaTYpPOH,

%

Hannune
3JIEKTPOH-
HOIO Ba-
puanTa B

BBC
(+1)

CxoBopoauukoB, Urops I'puropresuny.

I'eodusnueckue uccienoBanus ckBaxxuH. Kypc
nekiwii [Teker] : yueOHOE mocoOue Mo JTUCITH-
wimHe "[eopu3nyeckue HcCIeJOBaHHS CKBa-
JKUH" TS CTYJICHTOB BY30B, OOYYaIONIUXCS IO
HanpasyieHuto 650200 "TexHOIOTUU TEOIOoTH-
yeckol pasBenku" / U. I'. CKOBOPOIHHKOB ;
YITY, UHCTUTYT Te0Joruu U reopu3uKu. - 2-¢
u3n., uctp. - ExarepunOypr : YITVY, 2005. -

29

25

100

Pe3panoB, Pamuur AxmaeBud.
PagmoakTHBHBIE W IpyTHE HEIIEKTPHUYCCKUE
METOJbI HCClieIoBaHus CKBaXwH [Tekcr]
Y9eOHHK U CTYJCHTOB BY30B, OOYJarOIIUXCS
mo creruanbHocTH "['eodu3ndeckne MeTOabI
MOVCKOB W pa3BEIKH MECTOPOXKICHUH IOJe3-
HbIX Hckomaemelx" / P. A. PesBanoB. - M. :
Henpa, 1982. - 368 c

51

25

100

Jlapuonos, BsiuecniaB BacuibeBuy.

Pammomerpus ckBaxwn [Tekct] : yueOHOE
nocodue A CTYICHTOB BY30B, OOyJarONIMXCs
nmo creruansHocTH "['eodu3nueckne MeToabl
MOWCKOB U pa3BEAKH MECTOPOKICHUH IOJe3-
HbIX uckomnaembix" / B. B. JlapnoHoB. - MockBa
: Henpa, 1969. - 326 c.

13

25

100
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