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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN IPOT'PAMMBbI
HNPOPECCHUOHAJBHOI'O MOJAYJsA
IIM.02 ITIPOBEJAEHHUE PABOT 10 OBPABOTKE U HHTEPIIPETAIIUUA HA3EMHBIX
N CKBA’JKUHHBIX TEOPU3NYECKUX JAHHBIX

1.1. Hean u njiaHupyeMble pe3yJbTaThbl 0CBOEHHS NMPO(PecCHOHATBLHOI0 MOTYJIsI

B pesyapTate m3ydyeHHs NPOo(EecCHOHAIBLHOTO MOAYNS OOYYAIOIIUXCS JOJKCH OCBOWTH
OCHOBHOI BHJI JICATEIBHOCTH «IPOBEJACHHE PabOT MO 00pabdOTKe W MHTEPIpPETAIllMH HA3EMHBIX U
CKBOKHUHHBIX TeO(PU3NYCCKUX JaHHBIX» M COOTBETCTBYIOIIHWE €My OOIIMEe KOMICTCHIIMH |
po(heCCHOHATIbHBIC KOMITETCHITHH.

1.1.1. Tlepevenp 00X KOMITETESHIUI

Kon HaumeHoBaHue 001IMX KOMIIETEHLIUNA

OK 01 |BeiOupath criocoObl pemeHus 3a1a4 npo(hecCHOHaTbHON AEATEIbHOCTH IPUMEHUTEIBHO
K Pa3JINYHbIM KOHTEKCTaM

OK 02 |HMcnonb30BaTh COBpEMEHHBIE CPEACTBA MTOMCKA, AaHATTN3a U MHTEPIpeTaluu HHGOpMaIuy,
1 uHGOPMAIIMOHHBIE TEXHOJIOTUY JIJIsl BBIMOJIHEHUS 33]1a4 podeccroHalbHOI
e TeTbHOCTH

OK 03 |[lmaHupoBaTh M peain30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NPEANPHHUMATEIECKYIO JEATEIBHOCTH B TPO(GECCHOHATLHOU cdepe,
HCII0JBb30BAaTh 3HAHUS 110 (bHHaHCOBOfI T'paMOTHOCTH B PA3JIMYHBIX JKU3HCHHBIX
CHUTYaIHSIX.

OK 04 |9ddexTrBHO B3aMMOCICTBOBATH U padOTaTh B KOJIJICKTUBE U KOMaH/Ie

OK 05 |Ocy1iecTBasTh yCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha FTOCY/1apPCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COIMAIbHOTO U KYJIbTYPHOIO
KOHTCEKCTa

OK 06 |IIposBasTh rpa’kJaHCKO-NTaTPUOTUYECKYIO MMO3ULINIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPaIUIIMOHHBIX 00IIEUeIOBEUECKUX IEHHOCTEH, B TOM YHCIE ¢
y4€TOM rapMOHHU3aLUN MEKHALMOHAJIBHBIX U MEKPEIUTHO3HBIX OTHOLLIEHUH, TPUMEHATh
CTaHJapThl aHTUKOPPYILMOHHOIO TIOBEICHUS

OK 07 |ConelicTBOBaTh COXpaHEHUIO OKPYKAIOILEH CPE/Ibl, pecypcocOepeKeHHI0, TPUMEHITh
3HaHUA 00 N3MEHEHUHU KJIMMaTa, IPUHIIUIIBI OepeKIMBOrO MPOU3BOICTBA, 3PPEKTUBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYALUSAX

OK 08 |Mcnonb3oBaTh cpeactBa (U3MUECKON KyJIbTYypbl I COXpPAaHEHHs M YKpEIUICHUS
3JI0pOBbsI B Ipoliecce NpohecCHOHATBLHON AeSITeIbHOCTH U MOAAEPKaHU HE00XOMMOT0
yYpOBHA (hU3HYECKON TOATOTOBIEHHOCTH

OK 09 |ITonb3oBaThest MPOQECcCHOHANBHOM JOKYMEHTAIMe Ha rocy1apcTBEHHOM U
MHOCTPAHHOM SI3BbIKAaX

1.1.2. Ilepeyens mpodecCHOHATIBHBIX KOMIIETEHITUH

Kon HanmMeHnoBanue BUAOB IEATEILHOCTH U IPO(ECCHOHATBLHBIX KOMIIETSHITHI

B2 ITpoBenenue pabot mo 06paboTKe U UHTEPIPETALUN HA3EMHBIX U CKBAXXHMHHBIX
reopU3NIecKUX JTaHHbBIX

IIK 2.1 | BbINOAHATH TeXHUYECKUE pabOTHI MO pEerucTpaluu, 00paboTke U HHTEPIPETALUU
HA3eMHBIX re0(hU3MUECKUX JTaHHbIX

IIK 2.2 | OcymiecTBisITh JOKyMEHTALMOHHOE o0ecrieueHne pabot mo o6paboTke u
HUHTCPHIPCTAUN HA3CMHBIX U CKBA’JKMHHBIX reo@mnqecxnx JaHHBIX
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I1IK 2.3 | OcymiecTBasTh 00pabOTKY M HHTEPIIPETAIIMIO HA3EMHBIX M CKBaKUHHBIX

reo()U3M9eCKuX JTaHHBIX

1.1.3. B pe3ynbTaTe ocBOCHHS MPOPECCHOHATEHOTO MOl 00 yJaIOITUICS TOJDKEH:

NmeTh
MPaKkTH
YeCKUH
OITBIT

- BBIIIOJIHEHUS Fe0(PU3NUECKUX MCCIIeIOBAaHH;

- MOJITOTOBKHM MaTepUAJIOB re0(hU3NMUECKIX MCCIeI0OBaHUN K 00paboTke, 0000IICHHIO
pE3yIbTaTOB reOpU3NICCKHUX JAHHBIX;

- BEJICHUS TEKYIIeH JOKYMEHTAIUH 110 00paboTKe W MHTEPIPETALUHU re0(Pu3nIecKux
JaHHBIX.

YmeTs

- IPOU3BOJIUTH U3MEPEHUS U BECTH MOJIEBYIO IOKYMEHTALIHIO;

- BBISIBJISITH METOIMYECKHE MPUYUHBI OCTA0JICHHUS U YXYIICHUS KauyecTBa
PETUCTPUPYEMBIX CUTHAJIOB;

- OLICHUBATh KaY€CTBO M COCTaB re0(hU3NIECKUX JTaHHbBIX;

- OLICHUBATh NapaMETPhI U IPUPOILY MECTOPOKACHHUS MOJIE3HBIX HCKOIIAEMBIX;

- HAHOCHUTb PE3yJIbTaThl UCCIIEIOBAaHUI HA T€0JOTHYECKHe U Teo(hU3nuecKue KapThl;

- OCYIIECTBIIATH 00paOOTKY M KaUeCTBEHHYIO HHTEPIIPETAIIUIO PE3YIbTATOB
HCCIICIOBAHUI;

- CTPOUTH TpadUKH, KAPTHI U Pa3pe3bl pe3yIbTaTOB UCCIICOBAHHIA,

- BBIOMpATH apaMeTPbl B3PIBHOTO U HEB3PHIBHOTO BO30YKICHHS KOJICOaHMUIA;

- 00pabaTeIBaTh pe3yIbTaThl H3MEPCHHUI HA3EMHBIX U CKBOKUHHBIX MCCIICIOBAHUN;

- 0OPMIIATH TEKYIIYIO IOKYMEHTAIIUIO 110 00pabOTKE U MHTEPIPETAIIMH Ha3eMHBIX
reou3NUeCKNX JaHHBIX U BECTU €€ YUET;

- BBIOMPATh KOMIUIEKC re0(PU3NIECKIX METOJIOB UCCIEAOBAHUN IO T€OJIOTUIECKOMY
3aJaHUI0 HA MECTOPOXKICHUSX MOJIE3HBIX UCKOMAEMBIX;

- TOJb30BaThCS HAYYHO-TEXHHUYECKON JOKyMEHTalueil B o00macTu oO0paboTKu U
HWHTEpIpeTAINU Te0(QU3NIECKUX TaHHbBIX;

- co0mrofaTh MpaBWiia OXpaHbl TPYyJa, OKPYXKAIOUIEH cpelbl U TeXHUKH OE30MacCHOCTH
MpU T€0(U3NYECKUX UCCIICIOBAHUSIX;

3HaTh

- (pu3mveckre OCHOBBI M T€0NIOr0-reoPU3ndecKre MPEANOChUTKA TPUMEHEHNS METOI0B
MTOMCKOB U Pa3BEIKU MECTOPOXKICHHM MMOJIE3HBIX HCKOIIAEMBIX;

- METOJIbI i TEXHOJIOTUU Ie0(PU3NYECKUX UCCIIEeIOBAHUIA;

METOJMKY M TEXHUKY MPOBEIACHUS HA3eMHBIX Te0(PU3nUecKux paboT U CKBAKUHHBIX
HUCCJIEIOBAHUIM;

- CBOMCTBA I'OPHBIX IIOPOT;

- KQUeCTBEHHBIE XapaKTEPUCTHUKU CUTHAIOB KOHKPETHOT'O re0(pU3NIECKOT0 MOJIs;

- COZIEp’KaHME U MOCIEeI0BATEILHOCTh 00pa0OTKH MaTEPHAIOB HA3eMHBIX
reo(u3nUecKux padoT U CKBAKUHHBIX HCCIEIOBAHUNL;

- COJEPIKaHME U MOCIEN0BATEIBHOCTh KAYECTBEHHOW U KOJIMYECTBEHHOMN
WHTEpIpETAIU PE3yJIbTaTOB U3MEPEHMUIA;

- TEOJIOTUYECKHE 33/1a4H, pelIaeMble reopU3nIeCKUMU METOJaMH UCCIIeI0BaHU;

- METOJIUKY U TEXHUKY BO30YKJIEHUs YIPYTUX KOoJIeOaHU! U prueMa CeHCMUUECKUX
BOJIH;

- CUCTEMBI Ha0II0IeHUH Te0U3NUECKUX METO/IOB;

- PUHIIMAITBHI KOMIUIEKCUPOBAaHUSI T€0(U3NIECKUX METOIOB UCCIICIOBAHMIA;

- CTaHJapTHI, TEXHUYECKHE  PErJIaMEHTHI, PYKOBOJICTBA (MHCTPYKITHNH),
yCTaHaBIMBaWIIMEe TpeboBaHUs K  (OPMUPOBAHHMIO OTYETHOCTH B  oOiactu
reo(hU3NUecKux UCCIeI0BaHUM’;

- TIOPSIZIOK BEJIEHUS TEKYIEH JOKYMEHTAIMH TI0 PETHCTPAlNK Te0(pU3NIECKUX TaHHBIX;
- OCHOBHBIE MOJIOKEHUS 0€30MaCHOCTH TPYAA MPHU re0PU3NIECKUX UCCIECTOBAHUIX.




1.2. KosimyecTBO 4aCOB, 0TBOJAMMOE HA OCBOCHHUE NMPO(eCCHOHATBHOTI0 MOIYJIsI
Bcero 964

B TOM 4YHKCIIe B (OpMe MPAKTHYECKON TOATOTOBKU 538
N3 Hux Ha ocBoeHue MJIK 670
NPaKTUKH, B TOM YUCIie yueOHas 252

MIPOU3BOJICTBEHHAS —

CamocrositenbHas pabora 12
Koncyneramuu 6
[IpomesxyTouHast arrectanus, sk3amensl mo MJIK 12
[TpomexyTouHas aTTecTanus, KBAIU()PUKAIIMOHHBIN SK3aMEH 110 MOIYJIIO 6



2.1. CrpykTypa npodeccCHOHAJIBLHOT0 MORYJIsI

2. CTPYKTYPA U COAEP KAHUE TPO®PECCUOHAJIBHOI'O MOYJA

Konwr

O6BeM npoheccHoHaTFHOTO MOIYJIA, aK. Jac.

O6yuenne o MJIK

% § > IIpakTrku
HpO(JpeC- HaumeHnoBanus pasacion HpO(i)eCCI/IOHaHLHOFO Bcero —g-‘ § E Beero B ToM Hneae
CHOHANbHBIX MOy ISt ,uac. | 2 E & JlaboparopHpix. Kypcoseix | Camoctost | Koncy | Dx3ameH Hponsponcraenna
o0mmmx 2 é § " o y VYueOHast
KOMTIETEHITUH m B NPAKTHYECKHX. POCKTOB TenbHast | pprauu | no MK A
3aHATUH pagora
1 2 3 4 5 6 7 8 9 10 11
HK2.1-IK2.3 | MIK.02.01 TIpoBenenne HazeMHbIXx u | 694 538 670 286 50 12 6 12 252 -
OKOI-OKOY | cxepasknmmbIX reou3nIecKux paboT
NK21-IIK23 | Pazgen 1. IMpoBenenre  HaseMHBIX | 336 168 | 336 168 - - - - -
OK01-OK09 reomsmaecknx pabot
[K2.1-TIK2.3 | Paznmen 2. IlpoBenenue celicMopa3Beno4HBIX | 144 56 132 56 - 6 6 6 - -
OKO1-0K09 | 12607
[K2.1-TIK23 | Paszmen 3. [lpoBenenme reodmsmueckux | 164 62 152 62 - 6 6 - -
OK01-OK09 HCCIIEIOBAHNH B CKBOXKMHAX
[IK2.1-TIK2.3 | YVyeOHas MpakTUKA, 4aCOB 252 | 252 252 -
OKO01-OK09
NK2.1-1IK2.3 | TIpon3BOACTBEHHAS TPAKTHKA (IO MPO(HIIIO - X -
OKO01-OK09 CIIEIMAaIBFHOCTH ), 9aCOB
[TpomexxyTouHas aTTEeCTAIUsS 6
KBanugukaoHHbIi 9K3aMEH 110 MOIYII0
Bcezo: 952 538 | 670 286 50 12 6 12 252 -




2.2. TemaTnuyeckuii IVIaH U coiep:kaHue npodeccuonaabHoro moay.s (IIM)

HanmenoBanue
PA3IEI0B U TeM Oobem, ak. 4/
npodgecCHOHAIBLHO Coneprxanue yuedOHOro MaTepuaJa, B To(roql;;ﬂe B
ro moxyJas (IIM), JabopaTopHble padoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAsl ydeOHast padoTa 00y4yarolmuxcs, KypcoBasi npaKTlfqecxoﬁ
Meﬂl:zl()iaxcllz;lgg(;a:ap padora (MpoeKT) 0ATOTOBKM,
(MIK) aK. 4
1 2 3
MJIK 02.01. AnnmapaTtypa reo(u3nyecKux MeTO/I0B MIOUCKOB U Pa3BeKH MeCTOPOKIEHHUIl MOJTe3HBIX HCKOMAEeMbIX 952/538
Pa3znen 1. IIpoBenenune HazeMHBIX reo(U3nUeCKUX padoT 336/168
Tema 1.1 Conepxanne 84/42
Marnurtopassenka |1.1. TeopeTuueckue 0CHOBBI MATHUTHO# pa3Beaku. PeliaemMble reojiornyeckne 3aiaqyu.
CyuHocTh MarHUTHOM pa3Beaku. MarautHoe nose 3emir. OCHOBHBIE TapaMeTpPhl, XapaKTEPHU3YIOIINE MAarHUTHOE T10JIE 3eMJIH.
MarHuTHble CBOIMCTBa TOPHBIX MOPOJ U PyA. DJNEMEHTh T€OMArHWTHOTO Nojis. HopmanbHoe MarHuTHoe mone. Bapuarnmn
reomarHutHoro nois. CrocoObl ydera Bapuanuid. AHOMalusl T€OMAarHUTHOTO MOJsl. PasHOBMAHOCTHM MarHUTOPA3BEIOYHBIX 42
CHhEMOK, B 3aBHCHMOCTH OT MacIiuTada M peliaeMbIX reojormdeckux 3agad. OleHka KadecTBa cheMKH. HazeMHas memexomHas
MarHuTopasBefoyHass chéMKa. Ha3HaueHne u CmocoOBI CO3/aHMsI OMOPHOW ceTH. BBeaeHue MOMPaBOK B Pe3yIbTaThl
MarHUTOMETPHUYECKUX HaOMoAeHNH. Beruncnenne aHoManbHbIX 3HAYSHUHN OIS
B ToM yHc/Ie MpaKTHYECKUX 3aHATHIL M J1a00paTOPHBIX padoT 42
Pacuer HopmanibHOTO MarHuTHOTO 1ouist 3emit. Onpeaenenre GOpMbl MAarHUTHOW aHOMAJTHH.
Kamepanbnas 06pab0oTka MarHUTOpa3BeAOUHBIX UCCIIEIOBaHUH.
[NocTpoenne kapThI-TpaKOB U3MEHEHUSI aHOMAJIMI MATHUTHOTO TIOJIS TIO TIPO(UIISIM.
WnTepnperanus pe3yabTaTOB MarHUTOPa3BEA0UHBIX UCCIeNoBaHuH 1o criocoOy [IsTHumkoro.
ITocTpoeHue KapThl H30AUHAM | KapT rpagukos AZ (AT).
CocTaBlieHuE TEXHUKO-3KOHOMHYECKOro ooocHoBanus (TDO) 1o kapTe U301MHAM. 42
Br100p METOIMKY ¥ TEXHUKH MarHUTHOW ChbEMKHU. YUeT BapHaLuil Py MarHUTHOW ChEMKE.
Omnpenenenue HIEMEHTOB 3aJleTaHusl KPYTONaIarolIe TaiKu 1Mo JaHHBIM MarHUTOPa3BE/IKH.
Kamepanbnas 06paboTka pe3yapTaToOB MarHUTOPAa3BEIOYHBIX PA0OT.
KavecTBennast uHTEpIIpeTays pe3yabTaTOB MArHUTOPA3BEJOYHBIX padoOT.
Penrenue npsiMoii (0OpaTHOI) 3a1a41 MarHUTOPa3BEIKH JIJIsl HEKOTOPBIX TN NpocTteiieii GopMbl.
Tema 1.2 Conepxanne 60/30




I'paBupa3sBenka

Teopernyeckune 0cCHOBBI rpaBupa3BeqKku. Pemaemblie reoiornueckue 3agayqm.

CyuiHocTs MeToa U pemaeMble 3aaa4n. Cuila TSKECTH M HOTEHLIUA CHIIBI TSDKECTH, SAMHULBI UX U3MEPEHUSL.
HopmanbsHoe 3HaYeHne critbl TSHKECTH. SIBJICHHE U30CTa3HH.

Penykiust cunbl TSHKECTH, aHOMAIIHSI CHITBI TSDKECTH.

AHoManus cuiTel TshkecTH. AHOManus byre, anomanus [pest.

Crioco0bI n300paXkeHuss AHOMaJIH.

Broprie npon3BoaHbIE CUIIBI TSKECTH, X (PU3NYECKUI U T€OMETPUIECKUN CMBICI.

CrniocoObl M3MEpEeHHs BTOPHIX TPOU3BOAHBIX MOTEHIMAIa TPABUTALIHOHHOTO MOJISI.

Bunel rpaBuMerpruueckoi cbéMKHU. OMopHas U psA0Bas CETh.

Mopckue rpaBUMeTpUYEcKUe NCCIEI0BAHMU.

Kontpone kadectBa pabor. KamepanbHas o00paOoTka TpPaBUMETPOBBIX JaHHBIX. KadecTBeHHass W KOJIMYECTBCHHAsS
HWHTEPIPETALUs Pe3yIbTaTOB IPAaBUMETPOBOI ChEMKHU. | paBUTaLIMOHHBIE TIOJIS T IPABUIBHOMN (OPMBI.

60

B ToM unciie npakTHYEeCKUX 3aAHATHH U J1a00PATOPHBIX PadoT

30

Pacuer onopHoii ceTu cioco6oM y3/10B.

KamepanbHas 00paboTKa rpaBUMETPOBBIX JTaHHBIX.

[NocTpoenne kapThI-TpaduKoB U3MEHEeHUs1 aHoMamuii byre mo nmpodunsm. [loctpoenne kapTel n3oaHoman byre.
CocraBieHue TeXHUKO-3kKoHOMU4Ueckoro obocHoBauus (TD0) mo kapte nuzoanoman byre.

KauecTBeHHas HHTEpIIpETaLUs PE3yIbTaTOB IPaBUMETPOBON CHEMKH 110 KapTe H30aHOMal byre.

Penrenue nmpsiMoii 1 oOpaTHOM 3a1a4u TpaBUpa3BeIKH ISl HEKOTOPBIX Tel MpocTeiieii GopMbr.

Oco0eHHOCTH METOANKH POBEJCHHUS a3POrPaBUMETPOBOI CheMKH. PertaeMble reosiornuecKue 3a1aqu
Meroavka IpoBeIEHUSI MOPCKON I'PaBUMETPOBOI ChbEMKU. Pertaemble reoornyeckue 3aJaum.

30

Tema 1.3
DJIeKTpopa3BeaKa

Conep:xanue

120/60

TeopeTHyeckne MeToABI JIEeKTPOpPa3BeaAKu. Pemiaemble reojiornueckne 3agaym.

Onexkrpuueckue cBoiicrBa ropHeix nopoxa. Ilociae mocTossHHOro 31eKTpuuYeckoro Toka B 3emue. PacnpocTpaHeHue
3NEKTPOMArHUTHOTO NoJist. EcTecTBeHHBIE IepeMeHHbIe 3IeKTpudeckue noiis 3emian. OCHOBHBIE METO/BI 3JIEKTPOPa3BEIKH.
ONEeKTpOMAarHWTHBIE CBOWCTBA TOPHBIX MOPOJ: YAEIBHOE J3JIEKTPUYECKOE CONPOTUBIEHHE, 3JIEKTPONPOBOJUMOCTD,
OUDJIEKTpUUYECKass M MarHuTHas IPOHHUIAEMOCTh, JJEKTPOXMMHUYECKass aKTUBHOCTb, MOJSPU3YEMOCTh, CIIOCOOBI UX
OIIPEEIICHHUS.

I'eosnektpudeckue paspesbl. OCHOBHBIE IPUEMBI U3YUEHUS T€OIIEKTPUIECKHX Pa3pe30B.

[psimas u oOpaTHast 3a7]a4¥, METOJIbI UX PEHUS: aHATUTHYESCKHE YHCIICHHBIE, (PU3UUECKOT0 MOJICITUPOBAHUSL.

OCHOBHBIE 3aKOHBI M YpPaBHEHHS IOCTOSHHOIO JJIEKTPUUYECKOTo Mojisi. OCHOBBI TEOPHM 3a3€MIIEHMH. DJIEKTPUUECKOE I0Je
TOUEYHOTO UCTOYHHUKA U HAJ| BKIIIOYCHUSMH 00BEKTOB MMPOCTON reOMETPHUUECKON POPMEI

60
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BeprtukanbHoe 31eKTpryeckoe 30HAUpoBaHUe. MeToarKa MoJieBbIX paboT. THIBI yCTAaHOBOK 3IIEKTPUYECKOTO 30HAMPOBAHHMS.
Pacuer ycranoBku. OpueHTHpOBKA pa3HOCOB. OnTUManbsHas ceTh HaOmoaeHui. [lomexn u crmocoOs! ux ocnabneHus. TodHOCTD
nsMepenuii. Kauecrsennast unrepnperamyst. OCHOBHbIE CIIOCOOBI KOJIMYECTBEHHON MHTEpIpeTanry (MaJeToOuYHblHA, MaIluHHBIM,
CTaTUCTHUICCKHIN).

Onexkrpudeckoe mpodmmupoBanre. OCHOBHBIE MOAUGUKANH. | eoormueckne u reou3nIecKue MPEeAnoChIKH MeTomoB OI1.
Bribop pasmepa yctanoBku. Breibop ammapaTypel m o0opynoBaHus. MoHTaxHBIE cXeMbl. BeIOOp 3a3eMieHHH, MPOBOIOB,
HMCTOYHHKOB TOKa. TexHwka pabor Ha mpodmre. IloBTopHBIE W KOHTpOJbHBIE HaOmoAcHWs. OIeHKa KadecTBa ChEMKH.
Kamepanbnas o6padotka. O6nacTa pUMEHEHUS] METOAOB.

Metox ecrectBeHHOro moiyisi. OCHOBBI Teopuu. MeTomuka M TEXHHKAa TIPOBEICHHUS TMOJIEBBIX paboT. OOpaboTtka u
WHTEPIPETANNS ITOJICBBIX HabmoneHnid. O0acTH MPUMEHEHHS METO/IA.

Mertoa BbI3BaHHOW moisipuzanuu. OCHOBBI TeopuH. MeETOAMKa M TEXHHKa MOJeBBIX paboT. OOpaboTka W HMHTEpIpeTalus
pe3ynbTaToB n3Meperuii. O0IacT MpUMEeHEHUS METO/Ia.

Metoa yacTH4HOTO W3BIeueHHs MeTauioB. CyIIHOCTh MeToma. MeTonuka TONeBBIX W KamepalbHbIX pabor. Obnactu
npuMeHeHus: Metosa. KoHTakTHBIH crtoco0 Mosipu3aliMOHHEIX pa0oT. CylmHOCTh MeTo1a. METOIUKH MOJIEBBIX U KaMepalbHBIX
pabot. OGacTi MPUMEHEHUST METOA.

OCHOBBI TEOPUU HHU3KOYACTOTHBIX MeToJ0B. Kiaccudukamuss HH3KOYACTOTHBIX METOJIOB: WHIYKTHBHBIE METOIBI (METO[
nepexonHeix mporeccoB - MIIII), siexTpoMarHWTHBIE 30HAMPOBAaHUSA (YACTOTHBIE 30HAWpOBaHUA- Y3, 30HIUpOBaHHE
ctaHoBieHreM noJisi- 3C), MAarHUTOTEILTYpPUUYECKUE METOIBI (MAarHUTOTEILTypHUYeCcKoe 30HaupoBanue- MT3).

Mertoa nepexoaHbix TporeccoB. CymHOCTh MeToja. Metonuka W TexHHKa pabor. OOpaboTka W WHTEpHpETaIysl IOJEBBIX
MaTepuaios ¢ npuMeHenrneM [1I9BM. O6nactu npumenenust MIIIL

YacroTHOe 30HIMpOBaHKE. 30HIUPOBAHUE CTaHOBIEHHEM Mois. CyIIHOCTh METOJI0B. MeTOIMKa U TEXHUKA IOJIEBBIX padoT.
O6paboTka 1 HHTEpIpETaLHs OJIEBBIX MaTepHajioB ¢ npuMeHenneMm [I19BM. Obnactu npuMeHEeHHUs METOIOB.
MarnurtoTtemnypuueckoe 30HaUpoBaHue. CymHOCTE MeToAa. MerToauka W TEXHMKa IOJeBbIX pabor. OOpaboTka u
WHTEPIpETAIs MOJIEBBIX MaTepraioB ¢ mpuMeHeHnem [I9BM. O6nactu npumenenns MT3.

Oco0eHHOCTH 3JIEKTPOMArHUTHBIX MOJIeH paJIuoBOIHOBEIX YacToT. Kitaccudukarus paguoBOIHOBEIX METOJIOB: PaJAHOBOIHOBOE
npocseunBanue (PI1), pagrosnexTpomarantaoe npodunuposanue (PB3).

PamnoBonHOBOE pocBeunBanue (PII) n pagunoBonmHoOBOE 30HAMpOBaHME (P3).

MerToarka 1 TEXHHUKA MOJIEBBIX padoT. O0paboTka M MHTepIpeTanys moieBsx MaTtepuanos. Obnactu npumenenus PI1 u P3.
PaaunosnekTpoMarauTHOE MPOQUIUPOBaHUE (PaIHOKUIT). METOMKA U TEXHUKA TTOJIEBBIX padoT.

O6paboTka 1 HHTEPIPETALHS TOJIEBBIX MaTEPHUAJIOB.

OO6nacTi MPUMEHEHUS PaIHOKHIL.

B ToM unciie npakTHYEeCKUX 3aHATHH U 1a00pPaTOPHBIX PadoT

60
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[TocTpoeHue kapT TUIIOB KpUBBIX BO3.

[TocTpoeHue KapT CyMMapHOU MPOAOIBLHOW MPOBOIUMOCTH.

WnTeprnperanys ABYXCIOMHBIX U TPEXCIONHBIX KpUBbIX BO3.

Nzydenne meroauku Mpo(UIMPOBAHHS C CHMMETPHYHOW YCTAaHOBKOW C MBYMs TMapaMu THUTARIMUX 3nektponoB (COII)
AAMNB.

[octpoenne rpadhmkoB 3neKTponpoGUINPOBAHHMSL.

ITocTpoenne kapT-rpaMKOB Ka)yIIerocs yAenbHOro conpoTusienus. [loctpoerne kapT U300M.

O6paboTka JaHHBIX MOJEBBIX HAOMIOACHUH, MOTYYEHHBIX TPU paboTe CIOCOOOM rpaJieHTa MoTeHIHaNIa.

I'eonmoruueckoe nctonkoBanue rpadpuuecKkux Marepuanos B metoae EIL

Nzydenne nopsiaka MOHTaXKa (IEMOHTaKa) YCTAaHOBOK Uit paboTel MeTonoMm BO3-BII, meTomgoMm 3apsina Ha mepeMEeHHOM TOKE.
Wurepnperarus kpusbix B3 mo npoaonsHoit mpoBoauMocTH(S).

Nzydenne MeToanKu moseBbIx padbot MetogoM BO3 ¢ GonmbImmMu pasHOCaMHU.

[Toctpoenue pazpe3oB px.

O6paboTka JaHHBIX NOJIEBHIX HAONOJCHUH, MOTYYEHHBIX TP PaboTe CIOCOOOM TpaJUeHTa MOTEHIMAIa B METOIE 3apsia.

60

Tema 1.4
Pagunomerpus u
siiepHast
reopusuka

Conep:xanue

72/36

Henu 1 3agaun TucunIuIMHBL. POk 1 MECTO pauOMETPHUECKUX U SACPHO-(PU3HYECKIX METOI0B, PUMEHSEMBIX TIPH MMOMCKAX U
pa3Be/IKe MECTOPOXKICHHI TOJIE3HBIX MCKoNaeMbIx. VicTopudeckue sTambl pa3BUTUs paanomerpun. Knaccudukanms
PannoaKTUBHBIX METOIOB reo(pu3nIeCcCKuX ucciaenoBanuid. O0macTh MPUMEHEHUS PAIUOMETPUIECKUX U SACPHO-PU3NUECKUX
METO/IOB, UX 3HaYCHHUE B CO3JJAHMN MHHEPaJIbHO-CHIPhEeBOi 6a3bl Poccum.

V3meHeHne KoanyecTBa painoaKTUBHOIO 3JIeMeHTa BO BpeMeHH. [locTosHHas pacnazna u nepuoj noiaypacmana. Y CloBHs
Ipoliecca HaKOIICHUs I0UYEPHEro paluOaKTUBHOIO BELIECTBA.

Buner pannoakTHBHBIX paBHOBECHH. AKTHBHOCTh HYKJIH/Ia B ICTOYHHUKE.

Paznuune B MOHM3UpYIOLIEM ASHCTBUM U IPOHHUKAIOIIEH cIOCOOHOCTH anb(a-, 0eTa- 1 raMMa-yded. DHepreTHYeCKH CIIEKTP
ramMMa-u3nydenusi. Buasl B3aumoaelicTBrs u3nydeHuii ¢ BemjectsoM. OciabiieHue raMMa- U3TydeHHsl.

KoHuenTpanus paguoakTHBHBIX 3JJEMEHTOB B 36MHOM KOpe.

I'aMMma-n3nydeHue ropHbIx Mopoa U pya. 'a3000pa3Hble MPOAYKTH IPEBPAILIEHUS H30TOIOB PAIHSL.

CriocoOsI omnpeenieHust abCOTIOTHOTO BO3PAcTa reoJIOTHUECKUX 00pa3oBanuii. CBUHIIOBBIN 1 YTIIEBOIOPOTHBII CITOCOOBI
onpeaenenus Bozpacta. OOTOHEHTPOHHBIN METO/I, TaMMa-aKTUBAIMOHHBIN aHATIN3, SIIEPHBINA raMMa-pe30HAHCHBIN METO/,
METO/T PacCeTHHOT0 TaMMa-M3Ty4eHNs, (IyOPECIICHTHBI PEHTTEHOPAINOMETPHUECKUI aHAJIH3.

HazemHas raMMa-cbEMKH: TOMCKOBas U A€TalbHasA. JTalbl IPOBEACHUS A€TAIBHON raMmma-chEMKU. TexHUKa 1 METOUKA
npoBeneHust padoT. Perraemble reonornyeckue 3a1auu.

SAnepHo-reodusnuecKie raMma-raMMa MeTOo/Ibl, TaMMa-a0COpPOIMOHHbIE U IPYTHE aKTHBHBIC SIEPHO-TCODUINIECKUE METOIBI.

36
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Hcrounnku HEUTPOHOB, B3aUMOACHCTBIE HEUTPOHOB C TOPHBIMH MOPOJAMHU.
CrarnuoHapHbIe ¥ UMITYJTECHBIE HEUTPOHHBIE METO/IBI.

HeiTpoHHbIN aKTUBALIMOHHBIN METOA. ['aMMa-HEUTPOHHBINA METOJ.
Pemaembie reororndyeckue 3a1aqm.

B ToM unciie npakTHYeCKUX 3aHATHH M J1a00paTOPHBIX PadoT

36

Kamepanbnas 06paboTka nemexoqHoi ramma-chEMKH. [locTpoenne rpadukoB pacnpeaeneHns eCTeCTBEHHON
PaAMOaKTUBHOCTH.

[TocTpoenune xapT W30IMHUH pacTpeieleHus] €CTeCTBEHHON paanoakTuBHOCTH. CoCcTaBIeHIE TEXHUKO-3KOHOMHYECKOTO
obocHoBanus (TOO) Kk KapTe pacipe/IeieHNs] CTECTBEHHOM PaInOaKTHBHOCTH.

KamepanbHas 00paboTKa pe3yabTaToB CIEKTPOMETPHIECKON ChEMKH.

O0paboTKa JaHHBIX aKTUBAIIMOHHOTO aHAJIN3a.

Kamepanbnas 06paboTka pe3ynbTaToB SMaHaMOHHON chEMKH. [locTpoeHue KapThI-rpa kOB IMaHAIIMOHHOW CHEMKH.
CocraBieHne TEXHUKO-9KOHOMIYeckoro ooocHoBaHus (TH0).

36

CamocTrosiTeibHAsl ydeOHas padoTa npyM n3ydeHuu pasaeaa 1

*

Pa3nen 2. [IpoBeneHue ceiicMopa3Be10YHBIX PadoT

132/56

Tema 2.1
Pduznyeckue u
reoJIOruyecKue
OCHOBBI
ceiicMopa3BeIKHU

Conep:xanue

14/0

HexoTtopsie BoIpock! Teopuu yIpyrux BosiH kojebanuii. [lonsarue o abcomoTHo ynpyroii cpeae. Jdedopmanun. HanpsbreHus.
3akoH 'yka. Bennuunsl, XapakTepu3yIOLUe yIpyrue CBOMCTBA cpelibl. 3aKOH ['yka MPUMEHUTENBHO K PEAIbHBIM I'€0-
JIOTHYECKUM cpefaM. Yrpyrue BosiHbel. O0pazoBaHue ceiicMuieckux BoiH. [IpogonpHble 1 onepedHblie BOJIHbL. DOPOHT BOJIHBL
dopma 1 mapamMeTpsl YIpyrux KojeOaHMii: aMITIUTY 1, IEPUO/], YacTOTa, JJTMHA BOJHBI, BOJIHOBOE 4yKcio. [loHsaTue rogorpada.
Bunet rogorpados. M30xpoHbL.

Tuns! u BuabI BoH. OCOGEHHOCTH UX pacHpOCTpaHEHUs B YIIPYTHX cpefax. MOHOTHUITHBIE U OOMEHHBIE BOJIHBI.
[NoBepxHOCTHEBIE BONHBL. 3ByKOBas BosiHA. MukpocelicMbl. KpaTHo oTpaskeHHbIe BoJTHBI. O0pa3oBaHue OTPaKEHHBIX, TOJOBHBIX
BouH. [lonesHsle BonHbl 1 moMexu. CrnekTpalibHBIN cocTaB KojeOanuid. CooTHOILIEHHE roorpadoB BOJIH Pa3IUUHBIX THUIIOB.
[TonusTHA M OCHOBBI TeOMETpUUECKOl celicMuki. OCHOBHBIE MTPUHIIMITBI TeOMETpUUYEecKor celicMukn. OTpaxeHne u
npenomiieHne BoaH. 3akoH CHemnmyca. Koaddunuent orpaxxenus. [lonHoe BHyTpeHHee oTpaskeHue. | paHMYHAs CKOPOCTb.
Kaxxymascs ckopocth. 3akoH bennnopda. MctuHHas ckopoCTb.

I'eonormueckue ocHOBHI celicMopasBenku. CKOPOCTh MPOIOTBFHON U TIONIEPEYHON BOJIHBI B TOPHBIX MOPO/aX, €€ 3aBUCHMOCTH OT
IJIOTHOCTHU TOPHBIX TOPOJ. AKyCTHUYECKas )KECTKOCTh. BiusHIE yCcIoBHi cpenibl Ha paclipoCTpaHEHUs

BOJIHBL. 30HA MaJIbIX cKopocTel. [ToBepXHOCTHBIE yclioBHs. BepxHsis 4acTh pa3pesa. [ TyOHHHBIC yCIIOBUSL.

14

Tema 2.2
MeTtoasl

Conep:xanue

38/20

TeOpI/ISI METOJd OTPAKCHHBIX BOJIH.

16
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celicMopa3BeaKHn

[IyTe oTpaxkenHol BodHbI. JInHEHHbIH Togorpad oTpaKeHHOW BOJIHBI I OJHOM IIOCKOW TPaHUIBI paszena (TOpu30HTaIBHON
1 HaKJIOHHOW). OcOOEHHOCTH METOIa OTPaKeHHBIX BOIH. Monndukanus oomier rmyounHon Touku. ['omorpad OI'T.

[onsTe o cpenHelt 1 3PPEKTUBHON CKOPOCTSIX, COOTHOIIEHNE MEKIY HUMH.

Teopus MeToma IpeTOMIICHHBIX BOJIH.

[TyTe mpenomieHHON BomHBL ["omorpad mpsimoii BosHeL. JIMHEHHBIN Togorpad MpeoMICHHON BOIHBI ISl OAHOM IIIOCKON
TpaHMLBI pa3zena (FOPU30HTAIBHON WK HakiIoHHOW). Onpenenenue rpaHUYHON ckopocTu. [Iperomienue BOIHBI B
MHOTOCIIOWHOH cpene. MeTon mpeIoMIIeHHBIX BOJH. ['omorpads! B cirydae BepTHKAIBHOM TpaHUIIB pa3aena cioeB. ['ogorpadsr
B ClIy4yasx OECKOHEYHOTO U KOHEYHOTO BEPTUKAIBHBIX cOpocoB. BeTpeunsie ronorpadsl. Haroustomue rogorpadu.
[octpoenne cBoanbIx rogorpagoB. OcoOeHHOCTH METO/ia MPETOMIICHHBIX BOJH.

Hdpyrue MeToapl cecMOPa3BEIKH.

Ceitcmuueckue uccnegoanus B ckBakunax (CK, MCK). Meroa npoxoasimux BoiH. BepTukaabHoe celicMIueckoe
npodunuposanue (BCIT). MHOTOBOMHOBASI ceficMopa3BeKa.

B Tom unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHI

20

BrIBoJ ypaBHEeHUs IMHEWHOTO Toorpada oTpakeHHOW BOJIHBI IS OJJHOH IIOCKOW TPaHUIbI paszena (TOpU30HTALHON 1
HAaKJIOHHOW).

Pemrenue 3a1a4u Ha BBIYHCICHUE U TIOCTPOCHUE TOAOTPA(OB OTPaKEHHBIX BOJH.

Pemrenue 3a1au Ha BBIYHCIIEHUE U TIOCTPOEHHUE TOAOTPa(OB MHOTOKPATHO-OTPasKEHHBIX BOJIH.

Pemenwne 3anaq Ha BeryricneHune u noctpoerue rogorpacdos OI'T.

Pemenwue 3anau Ha onpesenenue 3QGEeKTUBHBIX CKOPOCTEH.

ITocTpoeHne oTpakaromniei rpaHuLbL.

BriBoj miHEHHOTO rojorpada mpexoMIEHHON BOJIHBI ISl OTHOM TUIOCKON HAKJIOHHOM IpaHMIIBI Pa3Jiena.

Penrenue 3a1au Ha BBIYHCIICHUE U TIOCTPOCHUE TOAOTPa(OB MPENTOMIICHHBIX BOJIH JIJISI MHOTOCIIOMHOW CpPEJIbL.

Pemienue 3aga4 o BEIYMCICHHUIO U TIOCTPOSHHIO FOAOTrpadoB NPETOMIICHHBIX BOJIH, BEIYUCICHHUIO KXKYIIUXCS U TPAaHUYHBIX
CKOpOCTEH.

[TocTpoeHne npenoMIISIOIEN IrPaHHLIBL.

20

KoncyabTanumn

CamocrosiTeibHas padoTa

Tema 2.3
TexHunka u
MeTOIMKA
MOJIEBBIX
ceiicMopa3Be104H

Conep:xanue

38/20

Ycnosus npuéma konebanuii. OcHOBHBIE 3aaul TpuéMa konedannil. OdecneueHne Ka4eCTBEHHOTO IPUEMa CeHCMUUECKIX
BOJIH. BimsiHME TOBEpXHOCTHBIX CEHCMOT€0IOTMUECKNX YCIOBUH Ha CIEKTP MPUHUMaeMbIX KojeOanuii. [Ipuém mpoaoiapHbIX 1
MTOTIEPEYHBIX BOJIH. XapaKTepUCTHKA HAIIPaBJIEHHOCTH MIEPBOr0 poja. Y CIOBUS YCTAHOBKH CEHCMONPUEMHHKOB. YacToTHas
¢uIbTpanys IpUHUMAEMBbIX KoseOanuil. 3aayua cenekuum, peannszanus, 3pQPeKTsl IPUMEHEHUS.

16
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bIX padoT

I'pynnupoBanne npuéMHUKOB. PaKTOPEI, ONPEASIAIOIINE BO3MOKHOCTH TPYIITUPOBAHUS IPUEMHHUKOB; TAPAMETPHI
TPYNIHPOBAHHUS; UX 3aBUCHMOCTB OT ITapaMeTPOB PETUCTPUPYEMBIX BOJIH.

XapaKTepHCTHKa HAPaBIEHHOCTH BTOPOTO poja. BiusHue 4yBCTBUTENEHOCTH Ha 3()(HEKTUBHOCTH MpUEMA.
NnTepdepennmonnsie cucteMsl B ceiicMopasBeake. D(PpPeKTs! TpymmupoBaHusl.

I'pynnupoBanne ncToUHUKOB. DAaKTOPBI, ONPEIEISIONINE BO3MOKHOCTH IPYIIIHPOBAHNS HCTOYHHUKOB; TAPAMETPHI
TPYNIHUPOBAHUS; UX 3aBUCUMOCTb OT ITapaMETPOB PETUCTPUPYEMBIX BOJIH.

XapakTeprucTHKa HAIIPaBICHHOCTH BTOPOTO poaa. MaTepdepeHITnoOHABIe CHCTEMBI B ceticMopa3Benke. D ekt
IPyNIHUPOBAHNSA UCTOYHHUKOB.

Cucrembl HAOMIOCHUI HA3EMHOW CEHCMOPA3BEIKH.

OO6mrast XxapakTepuCTHKa CUcTeM HabmoaeHui. [lorarre o cucteme HabmoaeHuit. O0mue TpeOoBaHUS K HEH, MPUHITATIBI
BbIOOpa cUCTEMBI HAOIOJICHNH, TapaMeTphl ¥ (PaKTOPHI, OTPEACIISIONINE CUCTEMY HAOIIOJCHUH.

Buner cucrem HaOmoneHwit. [IpuHIIMT n300paXkeHUs cUCTEMBI HAOMIOACHUH B TUIOCKOCTH TOA0TPadoB.

[IpodunsHbie cuctemsr HaOmoneHUN B MOB. 30HBI TPOCIEKUBAHHS U YYACTKH MPOCICIKUBAHHUS OTPAKEHHBIX BOJH, PHHIUITBL
uX ompeneneHus 1 Bpioopa. CyIHOCTh OHOKPATHOTO U MHOTOKPATHOTO npoduinpoBanus. JInHeHHbIe cucTeMbl HAOMIOICHUN B
MOB, Turbl Ha3eMHBIX JTHHEHHBIX CHCTEM MHOTOKpaTHOTO iepekpbiTis (CMII). [IpuHIHIIEI TOCTPOCHUS CXEM CUCTEM
HabmroeHui Ha 0000mEHHOH m1ockocTu. Cructemsl HabroneHunii B MOB OI'T-2D. KonnuecTBeHHBIE 1 KaUeCTBEHHBIC
XapaKTePUCTUKHU cucTeM. [IpHHIUIBI TOCTPOEHHS CXeM (PIIaHTOBBIX M BCTPEUHBIX CUCTEM, LIEHTPAIBHBIX (CUMMETPUYHBIX U
acuMMeTpuuHbIX) cucteM MOB OI'T-2D. Ontumusanus napamerpoB CMIT ans MOB OI'T-2D.

[IpoctpancTeennbie cuctembl HadmoaeHuit B MOB. [loHsTHE IPOCTPaHCTBEHHBIX cUCTeM HaOmoaeHui. [Ipumenenue
PETYJISAPHBIX M HEPETYISPHBIX IUIOMAAHBIX CUCTEM. OCHOBHBIE KOJTMYECTBEHHBIE H KAUECTBEHHBIE XapaKTEPUCTUKH CUCTEM
MOB OI'T-3D. [oustust 6un u 6ok. [Inomiagaas crucremMa HaOIIOIEHHUH C TEPEKPBITHEM JIMHUH BO30YKACHUS WK MTpuéMa Ha
OCHOBE KPECTOBOH paccTaHOBKH. PeryisipHsle yrpoméHHbIe I0MaAHbIe CUCTeMbl Ha0moaeHuil. HeperynspHaeie
MIPOCTPAHCTBEHHbIE CUCTEMBI HAOIIOACHUI.

Cucremsl Habmoaennii B MIIB. [lonHble 1 HEMOIHBIE KOPPETSAIMOHHBIE CUCTEMBI. BCTpeuHble M HATOHAIOIUE CUCTEMBI
HabmroneHnit. BeiOop yuacTka mpociae:KuBaeMOCTH MPENTOMIEHHBIX BOJIH.

Cucremsl ceiicMo3oHanpoBanuii. [IpocThie 1 cocTaBHBIE ceiicM0O30HANPOBaHUA. CHCTEMBI TPOOIBHBIX U HEMPOIOIBHBIX
npoduineil. yrosoie npodunu. Ceiicmozonauposanust OI'T.

B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH 20
Penrenue 3anau Ha onpeeneHye mapaMeTpoB rPYIMITUPOBAHUS CEHCMOITPUEMHHUKOB.
[TocTpoenne u aHaIN3 XapaKTEPUCTUK HANPABIECHHOCTH IPYII CEHCMOIIPHEMHHKOB. 20

Pemenue 3agad mo pacuéty napaMeTpoB TPYIIT HEB3PBIBHBIX HCTOYHHKOB.
[TocTpoenne n ananu3 XapakTePUCTUK HANIPABIEHHOCTH TPYII HEB3PHIBHBIX HCTOYHHKOB.
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Pacuer onTHMH3MPOBaHHBIX NapaMeTPOB JWHEHHOro KoMmiuiekca uHTepdepeHnuoHHbx CMII MOB OI'T-2D ans paznuyHbIX
CEHUCMOre0NIOrH4eCKUX YCIOBUH.

[Moctpoenue unrepdepenimonnsix CMIT MOB OI'T-2D.

H3o0paxeHne onTuMU3UpoBaHHoOM cucTeMbl HabmoaeHuii MOB OI'T-2D Ha 0000I1IeHHO# IJIOCKOCTH.

Pacuer mapameTpoB cuctrembl HabmoaeHnit MOB OI'T-3D anst pa3inuyHbIX CEHCMOTeOIOrMUECKUX YCITOBHIA.

[octpoenne cuctemsl HabaroneHnit MOB OI'T-3D tuna «kpect».

Br100op THIa KOPPENAMOHHON CUCTEMBI HAOIIOACHHUS 1Sl IPOCTOT0 HEINPEPHIBHOTO MIPOCICKUBAHUS IPEIOMIEHHBIX BOJIH.
3HAaKOMCTBO € IPOTPAMMHBIM KOMILJICKCOM IO MTPOSKTHPOBAHHUIO CUCTEM HAOIIOJCHUH.

Brimonnenne oTpabOTKH 3apOeKTHPOBAHHOMN TIJIOLIATH.

BrimmonaeHNE pacyeToB 1Mo OTpabOTaHHOM IUTOIIATH.

Pacder u BeIBeZIcHHE CTATUCTHYECKUX JTAHHBIX 3aINIAHUPOBAHHOM MJIH OTPaOOTaHHOM TUIOMIAIH.

Coznanne SPS-¢aiinos u 3arpyska Tono-¢hanios.

KouncyabTanumn

CamocrosiTeibHas padoTa

Tema 2.4
IIpoexkTupoBanue
W OPraHu3anms
ceiicMopa3Be104H
bIX padoT

Conep:xanue

16/0

IIpoexTupoBanue ceiicMopa3BeqoYHbIX PadoT. CTamguu celcMOpa3BEeOYHBIX padoOT: IeNb, CYIIHOCTh U OXHIaeMbIe
pe3ynbrathl. ['eonoruueckoe 3aganue. ConepxaHue paseiaoB Te0JOrHUECKOro 3aJaHHUs.

Texanyeckuii MPoeKT, ero Ha3HaYeHHe, COCTAaBHBIEC YacTH, X coaepkanne. OcobeHHoctr pa3padorku mpoekra BCIL
Opranusanusi ceiicMopa3Beqo4HBIX padoT. Perucrpanuss u cornacoBaHue ceificMopa3BesouHbIX paboT. [lepuosnst
ceilicMopa3BeIOUHBIX PadOT, UX Ha3HAUEHHE, CYITHOCTh, 0COOEHHOCTH.

Kamepanbaeiii nepuoa. Oprannzanust MpeaBapUTeIbHON 1 OKOHUATEIbHOM 00paboTKU ceicMUUecKiX MaTtepuanoB. OT4ETHOCTD
ceficmuueckoit maptun. OCHOBHBIC pa3fienbl oTuéTa. PerieH3upoBanme u 3amura oT4eTa.

Mertoavrka 1 TexHOJIOTHs MosIeBbIX paboT. KonseliepHslii cioco0 BeaeHust padot. OnbITHEIE paboThl. MeToauKa U TEXHOIOTUs
BCIIOMOTATEJbHBIX paboT. MeToIuKa U TEXHOJIOTHS MPOQMIBHBIX, TUIOMAJIHBIX HA3€MHBIX CEiCMOPa3BeIOYHBIX Pa0OT.

Oco0sIe ycnoBHsI MPOBEAEHUS CeHCMOpa3Be0YHBIX padoT.

MerToarka 1 TEXHOJIOTHS CKBRXKMHHBIX CeicMOpa3BeI0YHbIX padboT. HxeHepHas ceificMopasBenka. Pyanas celicMopassenxka.
Mopckast 1 pedHasi ceiicMopa3Bellka. MeToquKa M TEXHOJOTHS MOPCKHX celicMopa3BeqouHbix pabor MOB OI'T-2D MOB
OI'T-3D, MOB OI'T-4D/4C. 'ny6uHHOE ceificMu4ecKoe 30HIUpPOBaHUE.
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KouncyabTanumn

Tema 2.5
O6padoTka u
HHTEepHpeTauus

Conep:xanue

20/10

Opranuzanust 00pabOTKH TOJEBBIX celicMuieckux HabOmroneHuit. OCHOBHbBIE 3Tambl 0O0paOOTKH: HadvanbHas, MEpPBHYHAS,
olepaTUBHAsA, OCHOBHAs, X Ha3HadeHue. OeHKa KauecTBa (YrU3nIecKux HaOII0IeHUH 0 ceicMorpaMMaM BOCHPOU3BEICHHUSI.
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MaTepHuaJioB
ceiicMopa3BeIKHU

[MoaroroBka noneBsIX MaTepuaaoB k oopadoTke Ha DBM. [IpenpoueccuHr.

OcHoBHbIE Tporienypsl 00paboTku. [loHATHE O CcTaTHYECKHWX TOIMpPaBKaxX M CIIOCOOBI MX pacyeTa M BBEACHHUS CTaTUYECKHUX
MOTIPABOK (32 30HY MaJbIX CKOPOCTEH, 3a penbed, 3a Touky Bo30yxkaeHus). [loHsTre 0 KNHEMaTHYECKHUX MOTPaBKaX U CIIOCOOBI
ux ompenenenus. Koppekuusa HaOmomaembix BpeMéH. [locTpoenne mcmpaBneHHBIX rogorpadon. OumbTpamms. Perymuposka
ycmenusi. Onpenenenne ckopocteir. O000IeHne CKOpOCTEH.

CrnenmanbHble TpoLeaypsl 00paboTku. Murpamusi ceiicMUUecKux pa3pe3oB. JMHaMUYecKHi aHAM3 CEHCMUYECKHX 3amHcel.
AVO-ananus. [ponexypsr [T1I'P.

WuTepriperanus NoJaeBbIX MaTepHaIoB ceficMopa3Beaku. Koppensius celicMIUUeCKUX BOJH U aHAJIU3 BPEMEHHBIX pa3pe30B
3amaun u dTanel uHTepHpeTanuu. OOIUe TPUHITUITEI Koppesiu. Pacro3HaBaHie 1 0COOCHHOCTH KOPPEIISLIUU BOJI Pa3INIHBIX
TUTIOB (OTPaKEHHBIX, MPEJIOMIIEHHBIX, pedparnpoBaHHBIX, OOKOBBIX, OAHOKPATHBIX, MHOTOKPATHBIX M T.XI.). OOHapyxeHwue
Pa3pBIBHBIX HAPYIICHUNA W PA3IUYHBIX HEOJHOPOJIHOCTEH HA BPEMEHHBIX pa3pe3ax. AHajau3 BPEMEHHBIX pPa3pe30B U BOJHOBOIO
TIOJIS.

I'pagppr  oOpaboTku. OcoOeHHOCTH O00pPaOOTKU IMOJICBBIX MATEPHUAOB, IOJYy4YaeMbIX HEB3PBIBHBIMH HCTOYHHUKAMHU
(MMITyIbCHBIMU, BUOpanMoHHBIMH). [locTpoeHHe BpEeMEHHBIX pa3pe3oB MO pe3yibTaTaM IOJIEBBIX HAOMIOJCHHNH METOAMKOM
obmeit rmyournoi Toukn (MOB OI'T), metogom oTpakennsix BotH (MOB), MeTogom npenomiieHHbIx BosH (MIIB), meTomom
BEepTUKaNbHOTO cerficMuueckoro npoduiuposanus (BCIT). Ananu3 ckopoctei.

CeticmocTparurpadudeckas HHTEpIpETaIysl. AHAIN3 CEHCMOCTPATUTPaPUIECKUX KOMILIEKCOB. AHAIH3 JHHAMUKHA BOJHOBBIX
noJieit. CelicModanuanbHbii aHaIN3. MeToauKa «IpKOro IsaTHa». [IporHo3upoBaHue Te0IOTHYECKOro pa3pesa.

Opranun3zanyst 00padOTKH ¥ T€0JIOTHIECKOW HHTEPIIPETAINN CeHCMOPa3BeJOYHBIX TaHHBIX.

B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA
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OreHka Ka4uecTBa MOJIEBBIX MaTEPHUAJIOB.

BrIuncnienne cTaTHUECKUX MOMPABOK B TOA0Tpadbl OTPasKeHHBIX BOJIH.

Brruncnenne knHeMaTHueCKHX MonpaBok. CocTaBiIeHHE NCTIPABIEHHBIX TO10rpad)0B OTPasKEHHBIX BOJIH.
Onpenenenne 3QGEKTUBHON CKOPOCTH 110 UCTIPABICHHBIM roi0rpadam.

Pemenue 3anau Ha onpenenenne no ganasiM MCK momuoctu 3MC, pacdeT onTUMalIbHON TITyOMHBI IOTPYKEHHUS 3apsaa.
O6paboTka BepTUKAIBLHOTO rogorpada.

Koppensiius oTpakeHHBIX BOJIH Ha ceficMOrpaMMax M BPEMEHHBIX pa3pe3ax.

Brinenenue qudparupoBaHHbIX, OOKOBBIX 1 MHOTOKPaTHO-OTPaXKEHHBIX BOJIH.

Koppensiuust moBepXHOCTHBIX U IPETOMJIICHHBIX BOJIH.

OnpeneneHne CKOPOCTHBIX XapaKTEPUCTHK pa3pesa 1o CeHCMUYECKUM JAaHHBIM METO/1a IIPEJIOMIIEHHBIX BOJIH.
Omnpenenenue ypoBHS TPYHTOBBIX BOJ MO CEHCMUYECKUM JaHHBIM METOJ1a MPEIOMIIEHHBIX BOJIH.
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CamocTosiTeibHas padoTa
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KouncyabTanumn 6
CamocTrosiTeibHasi ydeOHas padoTa npu U3y4eHHH pa3aesa 2 6
Paznen 3. [IpoBenerue reopu3nyecKuX UCCAeA0BAHNH B CKBaXKHHAX 154/60
Tema 3.1 Conep:xxanne 68/34
T'eopusnueckue 1. DnekTpHYecKHe MEeTOAbI HCCIETOBAHUS CKBAKHH
MeTO/IbI Brenenue. 3HadeHne reoU3MUECKUX HCCIICIOBAHUN B KOMIDIEKCE pabOT IO pa3BelKe W pa3pabOTKe HePTSIHBIX W Ta30BBIX
HCCJICOBAHUIL B MECTOPOXKACHUM.
CKBasKMHAX Ocnosubie HanpasieHus u 3agaun [ MUC. Knaccudukamms metogos I MUC.

XapakTepucTHKa 00bEKTa 1 METOIOB HCCIICIOBAHHS.

[TonsTHe 0 KapoTake cKkBaXuH. [I[puHINIT M3MepeHNus QU3NIECKUX CBOWCTB ITOPOI.

[lonsiTre 0 ¢U3NIECKUX CBOWCTBAX MOPOJ. DIEKTPHUECKUE, PATMOAKTHBHEIE, YIIPYTHE W JAPYTHe CBOMCTBAa TOPHBIX MOPO.

VY nenapHOE MEKTPUIECKOE COMPOTUBIICHHE BOJHBIX PACTBOPOB COJICH M TOPHBIX MOPOJI. BinsiHIe Ha yAeTbHOE COMPOTUBIICHHE

MOPOJT XapaKTepa HACHIIICHHUS, IIOPUCTOCTH, TEMITEPATYPhl, MUHEPAIH3AIIH IIACTOBBIX BOJ H Jp. TAPAMETPOB.

Oo0mue cBeneHus 00 anekTpokapoTaxke. Kiraccupukanus MeTo10B JIEKTpOKapoTaxKa.

du3uveckre OCHOBHI MOTEHIIMAIOB CaMOIIPOM3BOIBHON momspusanuu. Juddysnonnsie, muddy3noHHO- ancopOIHOHHEIE,

OKHUCIIUTEIbHO- BOCCTAHOBHUTEIbHBIE W (DMIBTPAIIOHHBIE TOTEHIMANbl B CKBakmHE. (CXxemMa W3MEpPEeHWH IOTeHIMAJIOB

CaMOIIPOU3BOJIbHON moJsipu3anuu. Vcnonbs3oBanue kpuBbix [IC. Ilomexu, uckaxkaromue kpuBylo I[IC u crocoObl ux

ycTpaneHus. O0IacTH MPUMEHEHHUS U pelllaeMble TeOJIOTHUECKUE 3a1a4l 8

Kaporax comporuBnenns. OCHOBHBIE NMOHATHS O TMOTEHIHANIE JIEKTPUUECKOTO TMOJSA. DJIEKTPUUECKOE I0J€ TOYEUHOTO
UCTOYHUKA B OJIHOPOJHOMH cpejie. DIEKTPUUECKOE 110JI€ IBYX UCTOYHUKOB TOKA.

Cxema U3MEpPEHNus yIeIbHOIO MEKTPUUIECKOIO CONPOTUBIIEHHS NMOPOA. 30H/BI NEKTPOKapOoTaXka. THUIIBI KapOTaKHBIX 30HOB,
ux napameTpsl. Kaxyieecs: COpoTHUBIEHNE TIOPOS.

[TonsiTHe cTangapTHOrO KapoTtaxka. O6JacTu NPUMEHEHHS U pelliaeMble T€0JIOTHYECKUe 3a1auH.

Bugst momex u ux npuunHbl. [Tomexu npu KC. CriocoObl 00HApYKEHUs U YCTpaHEHUE ITOMEX.

bokoBoe kaporaxxHoe 30Ha1poBaHue. O0IaCTH IPUMEHEHUS U PelIaeMble I€0JI0INIECKUE 3a1auH.

Mukpoxkapotax. [IoHsATHE 0 MUKpOYCTaHOBKax, UX THUIIbL. HeoOX0OMMOCTh MPUMEHEHUSI MUKPOMETO0B. CxeMa M3MepeHus
MUKpO30HAaMH. bokoBoit Mukpokapotax. PesuctuBumerpusi. Cxema usMepenus. OOnacTh NPUMEHEHUS U pellaeMble
reoJOrMYeCcKue 3a1a4u.

Boxogoii kaporax. Heo6xonumocTs npuMeHeHns 30H1a ¢ (OKYCHPOBKOH TOKa. Tpex- 1 MHOTO3IEKTPOAHBIE 30HIbI OOKOBOTO
KapoTaxka, nX 0CO0eHHOCTH, oTinaus. Cxema u3MepeHus. XapaKTepHCTHKA 30HI0B.

OO6nactu NprUMEHEHNUs U pelIaeMble Te0JIOrHYeCKHe 3a/1a4H.

du3uvecKkre OCHOBBI MHAYKIIMOHHOTO KapoTaka. HeoOXoaMMoCTh MpUMEHeHUs! WHAYKIHOHHOTO KapoTaxka. 3oHasl MK, ux
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napameTpbl. O0JacTH NPUMEHECHHUS U PeliaeMbIe TCOJOTHYCCKHE 3a1aUH.
BbICOKOUacCTOTHOE HMHAYKIMOHHOE KapoTaXXHOE H30mapamerpuyeckoe 3oHaupoBanue. Cxema wm3Mepenus. OO6mactu
MPUMEHEHHUS U peliaeMble Te0J0rHYSCKHE 3a1aUH.

2. PanMoakTUBHbIE METObI HCCJIETOBAHMS CKBAKUH

OOmue cBemeHWsT O PAAMOAKTUBHBIX METOJAX MCCIENOBAaHUS CKBAaXKHH. ®usnveckre OCHOBBI pPaguOKapOTaxka.
Knaccudpukanus meTomoB paguokapoTraxa. Buapl paguoakTuBHbIX u3mydeHuid. [lonsitne 00 >¢¢ekTHBHOM cedeHun
paccestHUs ¥ 3axBaTa. EMUHUIBI N3MEPEHHs paAHoaKTUBHOCTH. IIoHATHE 0 raMMa-n3mydeHNH. Buibl B3auMOIEHCTBHS TaMMa-
KBaHTOB c BemecTBOM. CoziepikaHue paMoaKTUBHBIX 3JIEMEHTOB B TOPHOM MOpO/IE.

®dusuyeckre OCHOBBI ramma-kapoTaka. OCHOBBI METO/a CIIEKTPAJIbHOTO ramma-kaporaxa. Cxemsl n3mepenus. 3oHa I'K.
[Ipunnun perucrpanuu raMma-kBanToB. O0IacTH IPUMEHEHHUS U PELIaeMble Ie0JI0rMYECKHE 3a1aUH.

MeTtons! paccesHHOTO raMMma-u3iaydeHusd. Cxema namepenus. O61acTi IPUMEHEHNUS U pelllaeMble Te0J0rHUecKue 3a1a4u.
[TnoTHOCTHOI ramMmma-raMMma KapoTax. ['aMMa-raMMa KapoTaxk 0 MATKOW KOMITOHEHTe. JINTOmIoTHOCTHOH KapoTax. ObmacTtu
MIPUMEHEHUS U peIlaeMble T€0JIOTHYECKUE 3a1aul. VICTOYHNKY raMMa-KBaHTOB.

BzanmoeiicTBue HEHTPOHOB ¢ BemecTBOM. HelTpoH-HeWTpoHHbIH KapoTaxK. Ero Buasl. O0MacTi IPUMEHEHHSI U pelllacMble
Te0JOTMYECKUE 3a0a4H.

Hefitponnsiii ramma-kaporax. OOJacTd NPUMEHEHUS M pElIaeMble T'€0JIOTMYECKHe 3anaud. VICTOYHMKM HEUTPOHOB, MX
apaMeTpel.

@®u3HYECKHe OCHOBBI UMITYJILCHOTO HEUTPOH-HEUTPOHHOI'O KapoTaXka U ero pasHoBUIHOCTH. [IpuHnun perucrpanuu. Cxema
n3mepenust. O6acTi MPUMEHEHHUS U pelIaeMble Teoornyeckue 3aaauu. IMImyIsCHBIN TeHepaTop HEMTPOHOB, €ro mapaMeTphl.
@duznyeckre OCHOBBI HMMIIYJIBCHOTO HeHTpoHHOro ramma-kaporaxa. (C/O xkaporax). [lpunmun perucrpauuu. Cxema
n3mepenust. O6IacTH MPUMEHEHHUS U pellaeMble T€0JIOTUYECKUe 3a1a4H.

Metoa HaBeIEHHOW aKTMBHOCTUA. MeTOJ paanOaKTUBHBIX M30TONOB. [Ipuuiun peructpammu. Cxema m3mepenus. Ob6mactu
MIPUMEHEHUS U pEIIaeMble T€0JIOTHYECKUE 3a1aUH.

[NonsiTHe snepHO-MarHUTHOTO KapoTaxa. [IpuHinmn permcrpanuu. Cxema uzMmepenus. OOJacTH NMPUMEHEHUS U pellacMble
reoJOrMYECKUe 3a0a4u.

3. AKycTHYecKHe MeTO/Ibl HCCJIeI0BAHMS CKBAKUH

OO6mue cBeneHusa 00 aKyCTUIeCKOM KapoTaxke. PU3Hueckne OCHOBBI aKyCTHUeCKoro kaportaxa. [lonstue o nedopmaruu u ee
Buzsl. [Iponecc nedopmanum cpeasl Ipu BO3ACHCTBIN Ha HEE BHEIIHEH CUIIBI.

VYnupyrag BonHa. Tumsr BonH. [lapamerpsr BomH OCHOBHBIE XapaKTepHCTUKH BoiH. llormomaroniie cBoiicTBa OKpy Karomiei
Cpensl.

[IpoxoxaeHne BOJH uepe3 rpaHully paszena IByX cpell. PacrpocTpaneHue ynpyrux BOJIH B CKBaKUHHBIX YCIOBHSX.

OCHOBBI aKyCTHYECKOT0 KapoTa)ka 10 CKOPOCTH U TI0 3aTyxXaHUi0. CXeMbl H3MEPEHHUS.

18




Tunel aKkycTUYECKUX 30HIIOB U MX mapameTpbl. O0IacTh MPUMEHEHUS aKyCTUYECKOro KapoTaxka. CBs3b C XapaKTePUCTHUKAMHU
TOPHBIX TTOPOJI.

Metoa mHPOKONONOCHOW aKycTHKH. Pemaembie 3amaun. DazoKOppesUOHHBIC TUArPaMMbl. AKYCTUYECKHHM TEJIEBHU30p.
[Tomexu Tipu MpOBENIEHUN aKyCTHYECKOTO KapoTaxa. CBs3b M3MEpAEMbIX MMapaMeTpPOB C XapaKTePUCTUKAMU TOPHBIX TOPOJ,
KOJUIEKTOPCKAMH cBo¥icTBaMu. OOIacTh IPUMEHEHHSI U PelIaeMble Te0JIOTHIECKHE 3a]a4H.

4. lpyrue BUABI HCCIETOBAHNS CKBAKHH
TemoBble cBoiicTBa OPO/I. I[ToHATHE O TEMIOBBIX MOJSAX U UX BUIBI.

Uzmepenne temnepaTypsl B ckBaxkune. ['eotepmust. O0nacth npuMeHeHust. Perraemble 3amaun. 6
OCHOBHBIE AJIEMEHTHI, ONpPEACIIIONINe MOJ0KeHNe 3aieranus 1acta. CrocoObl onpeesieH s HanpaBieHus U yriia NaaeHus

miacta. [IpuHnmn paboTs! m1acToBoro HakioHoMepa. O01acTe IPUMEHEHHS, PEIIaeMble 3aa4u.

5. KoHTpOJ1b 32 TeXHMYECKUM COCTOSTHHEM CKBaKUH

Metoapl 1 3a1a4l KOHTPOJISI TEXHHYECKOTO COCTOSHHSI CKBa)KWH. KOHCTPYKIHMSI CKBaXKMH U OOIIME CBEACHUS O KpEIUICHUH
CKBa)KMH.

Metoa kaBepHoMeTpusi U npodunemerpun. M3mepenne nuamerpa ¥ NpOQUIS CKBaKHHBI, aKyCTHUECKHE MpOQHIeMEpEI,
pelaeMble 3a1aun.

HckpuBneHue cTBoJa CKBRKHUHBI U UX MPUUYUHBL. YTIbI, ONPEIEISIONe CKBa)KUHY B MIPOCTPAHCTBE. MeTo/b! onpeaeaeHus
MOJIOKEHUSI CKBAXKMHBI B IPOCTPAHCTBE, JOCTOMHCTBA M HEAOCTAaTKU CYIIECTBYIOUIMX METOJIOB, NMPUHIMII H3MEpPEHUS.
OCHOBHBIE MTOTPEIIHOCTH. THIIBI HHKIMHOMETPOB, UX JOCTOMHCTBA U HEAOCTATKU.

HeoOxomumocTe 1IeMEHTHpPOBaHHS CKBaXWH. IIpH3HAaKHM, XapaKTepu3ymollde KauecTBO IIE€MEHTHpOBaHHs. [IpudnHEI
HEKAa4eCTBEHHOT'O LIEMEHTUpOBaHus. | eodpusndeckne MeToAbl, MPUMEHsIeMble Ul ONpPEAEICHNs] KauyecTBa [IEeMEHTUPOBAHUS, 4
uX 3PPEKTHBHOCTb.

PanmoakTBHBIE METOABI HCCIEIOBAaHUS KOHTPOJS KadecTBa LIEMEHTHPOBAHMSA, pelIaeMble 3ajaud. THIIbI HCTOJIb3yeMO
anmaparypsl, X YCTPOHCTBO U IPUHLIUI PabOTHI.

AKyCTHUYECKHE METOJIbI KOHTPOJS KayecTBa IEMEHTHPOBAaHUS CKBaXKHH, pelllaeMble 3a/add, HCIoJIb3yeMmas armaparypa.
[Tpuniun n3mepenus. AKycTudeckuid Meto]1 ckanupytomei nemearomerpuu (AKL-CK)

JlOnOJIHUTENBHBIE METOABl JUISI KOHTPOJS TEXHHUYECKOTO COCTOSHHMSA CKBXHUH. VIHTErpanbHBIE TaMMma-KapoTaK i
«IIPHUBS3KI» MAaTEPUAIIOB UCCIICIOBAHUHN K pa3pe3y CKBayKUHEI, JJOKATOp My(T

AkycTHyeckass IIYMOMETpUSl [UIS YTOYHEHHS MECTONOJIOKEHHS M XapaKTepa 3aKOJIOHHBIX IepeToKoB.  TpyOHas
npodUIeMETpHS JJIsl K3MEPEHUSI BHYTPEHHETO TMamMmeTpa 00CaTHbIX KOJOHH.

B ToM umciie npakTHYeCKUX 3aHATHII U 1a00PaTOPHBIX padoT 34
Onpenenenne 3aBUCMMOCTH YAE€IBHOTO COIPOTUBIIEHHS BELIECTBA OT MUHEPATU3ALNH U TEMIIEPATYPBHI. 34

O3HakoOMIJIEHUE C (1)aKTI/IT-IeCKI/IMI/I KPHUBBIMU CaMOHpOHSBOHBHOﬁ MIoJiApru3anu 1mopon. OnpeueHeHHe AMIIIUTY bl aHOMAJINHU 10

19




muarpamme I1C. Onpenenenne nckaxeHnit kpusbix 11C.

O3HakoMmiieHue ¢ GaKTHYECKUMHU KPUBBIMHU 3JIEKTpOKapoTaka. OnpeneseHne TuIa u napaMeTpoB 30H1a.

Omnpenenenue napameTpos 30H1a. O3HaAKOMIIEHUE ¢ PAaKTHYECKUMHU KPUBBIMU OOKOBOTO KapoTaxKa.

Omnpenenenue mnapamMeTpoB MHKpPO30HAA. O3HaKoMJeHHE C (DAaKTUYECKUMM [IuarpaMMaMM, IIOJYYEHHBIMH C IIOMOILBIO
MHKPOYCTaHOBOK.

Omnpenenenue napameTpoB 30H1a. O3HaAKOMIIEHHE ¢ PAaKTHYECKMMHU KPUBBIMU MHIYKIIMOHHOTO KapOTaxa.

Omnpenenenue BeIUYMHBI NONTypacHaga MO BEJIWYMHE PETMCTPUPYEMOM MOIIHOCTH ramMma-u3ilydeHus. PacueT ams 3amaHHbBIX
YCIIOBUH BETTMYUHBI 103BI H3TyUYCHUSI.

O3HaKOMJIEHHUE C AUarpaMMaMH CIEKTPaTbHOro raMmMma-kapoTtaxa. O0paboTKa CIIEeKTPOB €CTECTBEHHOTO FraMMa- W3JTy4YeHUS.
O3HakOMJIEHHME C [UarpaMMaMyd HEHTPOHHOIO ramMma-KapoTaxa. JIuTomormdeckoe pacdieHEHHE [0 JuarpaMmam
pazuoKapoTaxa.

Omnpenenenue napameTpoB 30HAa. O3HAKOMIIEHHE C IUarpaMMaMH aKyCTHUECKOr0 KapoTaxa M0 CKOPOCTH U 3aTyXaHHIO.
Omnpenenenue mapamMeTpoB yNPYTHX BOJH B aKyCTHUYECKOM KapoTake ¢ MOMOIIbI0 MporpaMMHoro obecredeHusi. UzyueHue
BJIMAHUA ITOMEX IIPHU IMTPOBEACHUHN aKyCTHUCCKOI'O KapoTaxka.

O3HakOMJIGHME C JAMarpaMMHBIM MaTepuaioM 10 TepMoMeTpud. OmnpeneneHue TIeoTepPMHUYECKOr0 TpagueHTa U
re0TEpMUYECKOMN CTYIIEHMU.

[IpoBepka paboTOCIIOCOOHOCTH HWHKIMHOMETpa. PaboTa ¢ HMHKIMHOMETPOM B JIa0OpaTOpHBIX ycioBwsax. OmpeneneHue
MOTPEIHOCTH U3MEPEHUN UHKIIMHOMETPA.

O0paboTKa pe3yIbTaTOB M3MEPEHUI MHKIMHOMETPHH C ITOMOIbI0 DBM.

CamocrosiTeqbHast padoTa 2
Tema 3.2 Conep:xanue 34/14
OopadoTka u 1. UaTepnperanus pe3yibTaTOB 3JIeKTPUYECKMX METOA0B KapoTazka 4
HHTEpIpeTanust Bunasl unTepnperanuu: reopusznveckasi, reoJornyeckas, KauecTBeHHas, KOJIMUECTBCHHAs!, MHAUBUIYyalbHasl, KOMIUIEKCHAsI U
pe3yJbTaTOB o0oOmaroias. TpeboBanus, MpeIbsIBIsIEMbIE K reopu3nueckoMy MaTepuany. Kputepuu olieHKH KauecTBa JrarpaMM.
Ir'uc 2. UuTepnperanus pe3yabTaTOB HCC/IET0BAHMS PATHOAKTUBHBIMH METOAAMMU 4

3amaun pemaeMble B Ipolecce MHTepHnperanuu auarpamMMm ramma-kaporaxa (I'K). daxrtopsl, okaspIBaromiue BIHMSHUE Ha

xapaxTep kpuBbix ['K. dopma kprBoii 1 ipaBuIa onpeieeHus rpanull. Metoauka onpeaeneHus: KodQGuirueHTa TIMHACTOCTH

o mauHeIM ['K.

3. MuTepnperanus pe3yabTaToOB aKyCTHYECKOT0 KAPOTaXKa 4

Huarpammbl AK 1o ckopoct W 3aryxanumio. BimsHue wuckaxatomux ¢akrtopoB Ha auarpammel AK. Metoauka
unTepnperanun AK c nensio onpeneneHus Ko3pGUIreHTa MOPUCTOCTH.
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4. UaTepnpeTanus pe3yJbTATOB KOHTPOJIS TEXHUYECKOr0 COCTOSIHAS CKBaKHH 4
WnTepnperanus pe3ybTaToB UCCAENIOBAHUS METOAOM TepMOMeTpuH. MHTepnpeTanns reoTepMorpamMm JIOKaJIbHBIX TEIUIOBBIX

nosied. 3ajauM, pelraeMble MpU HHTEPIpETallMyd KPUBBIX Temmeparypbl. OIlpeneieHnue MON0KEHHUs IIEMEHTHOrO KOJblia,
HETepMETHYHOCTH KOJIOHHBI, HHTEPBAJIOB 3aTPYOHOM IUPKYIIALIIH.

5. AuTepnpeTanusi pe3ybTaTOB KOHTPOJIA 32 pa3padoTKOi MeCTOPOKIEHU I 2
KonTtposns 3a nepememennem BHK ¢ nomomsto Metonos MHHK u KC. Onpenenenue nonoxenns BHK B nmpouecce

9KCIUTyaTanuu MectopoxaeHus. 3apucumocts nokazanuii UHHK u KC ot coctaBa ¢utonaa, HackIaoniero miacr.

6. KomnuiexcHast MHTepIpeTanus pe3y/JbTaTOB HCCJIEeA0BAHMA 2
JIuTonoruueckoe pacuieHeHue pazpesa. THIbI TeOTOrMUECKUX pa3pe30B UX XapaKTepUCTUKa, BUabl koMrekcos [IC

MIPUMEHAEMBIX JJIS1 IOCTPOSHHMSI FE€0JIOTMUECKUX pa3pe3oB. MeTouKa MOCTPOCHUs Pa3pe3oB.

B ToM unciie mpakTHYeCKUX 3aHATHIL U 1a00PaATOPHBIX padoT 14
OreHka KayecTBa Juarpamm.

[ocTpoenne 37EKTPHUUECKOTO pa3pes3a CKBaXUHbL. OrpeeneHne YAeIbHOT0 COMPOTHBICHHS TOPOA MO (aKTHUECKUM

nuarpammam KC.

Jlutonornyeckoe pacuwieHeHHe pa3pesa 1o pakTHISCKOMY auarpaMMHoMy marepruany MK3. Beigenenue miactos-

KOJIJIEKTOpOB. OnpeneneHue TOIMUHbBI TIMHUCTOW KOPKU U COIIPOTHUBIICHUS] IPOMBITON 4aCTH IUIACTA.

Wntepnperanus GpakTHUeCKUX Pe3ysIbTATOB HCCIECAOBAHHUS METOIOM OOKOBOro KapoTaxa. OnpeneneHre HCTHHHOTO

COTIPOTHBJICHHMS IJIacTa.

Wntepnperanus pakrnueckux auarpamm MK. Onenka BIUsSHUS Ha TOKa3aHUs UCKaxaommx (pakropos. OnpeneneHue

WCTUHHOM 3JIEKTPONPOBOIHOCTH TIIACTA.

[ocTpoenue snekTpruueckoro paspesa no ¢axrudeckum ganHeiM BK3.0TcueT xapakTepHbIX 3HAYSHUH KaXKyIIErocs 1

COIIPOTHUBIICHUS HAIIPOTUB MPOJYKTUBHOIO ILIACTA.

[octpoenue akTHUeCcKOi KprBOH 30HIMupoBanus. Onpe/esieHre MOJIOKEeHUs KpecTa (PakTUUeCKON KPUBOM 30HINPOBAHUS.
Onpenenenne HAIMYYSL, TUIIA U Pa3MEPOB 30HBI IPOHUKHOBEHUS 110 nanerkaM bK3.

JIutonormyeckoe pacuwieHeHue paspesa no dakruyeckum auarpammam [1C. Onpenenenne kodpPUIMEHTa TOPUCTOCTH IO JAHHBIM
metona I1C.

[TocTpoenne TUTOIOrHYECKOTO pa3pe3a CKBaXHHBI 10 (aKTHUECKOMY AMarpaMMHoMy MaTepuaiy mMerona I'K. Pacuer

K03 UITMeHTa TTMHICTOCTHA TPOAYKTUBHOTO TIJIacTa.

Pacunenenue paspesa no Bogopooconepxanuio. Onpenenenne ko3¢ pUIHeHTa HOPUCTOCTH MOPO MO (PaKTHUECKUM JaHHBIM
HI'K.

Onpenenenne mIOTHOCTH MOpoJ 1o ¢akTrdeckum qaHabM [ TK-T1.
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Pacunenenue pa3pesa Ha miacTel. Onpe/ieieHHe MECTOIOIOKEHUS BOJIOHE(PTIHOTO KOHTAKTA.

Onpenenenne ko3 pummenTa MOPUCTOCTH.

Wnrepnperanus pesyasratoB C/O KapoTaka.

Omnpenenenne kodppuprenTa MOPUCTOCTH TUIACTA HAa OCHOBE (hakTHIecKoro MaTepuana AK.

Omnpenenenrie ypoBHs MoJbeMa [IeMEeHTa Ha OCHOBE (DAKTHYECKIX TAaHHBIX TEPMOMETPHH.

[locTpoeHure TUTOIOTHYECKOTO Pa3pe3a CKBAXKHUHEI M0 (DaKTHUECKUM JaHHBIM KaBEPHOMETPHUH.

OreHka KauecTBa [IEMEHTUPOBAHUSL.

[NocTpoenne MMTONOrNYECKOTOo paspesa no Komiwiekcy fqanHbix [1C

Onpenenenrie NpoIyKTUBHBIX HHTEPBAJIOB U OIICHKA WX HacklmeHus 1o komiuiekcy ['MIC. Onpenenenue koadhduimenTa
TJIMHUCTOCTH TUIACTOB-KOJIJIEKTOPOB.

Omnpenenenvie ko3 dunmenTa nopuctocTu o AaHueM komruiekca 'MC. Onpenenenre ko3 GULIHUEHTa TPOHUIIAEMOCTH IO
naHHbIM KoMiuiekca ITUC.

CamocrosiTeibHas pabora

Tema 3.3
KommiexcupoBan
ue
reogu3snyecKux
HCCJIeI0BAHMT

Conep:xanue

52/12

Huddepennmanus GU3NIECKUX CBOHCTB TOPHBIX MopoA. CBsA3M MEXIy pasiMuHBIMH MapameTpamMu (pU3NYecKHX CBOMCTB
TOPHBIX MOPOJ: CKOPOCTBIO M IUIOTHOCTBIO; JJIEKTPHYECKUMH W YIPYTHMH CBOMCTBaMH; CKOPOCTBIO M IIPOMBICIOBO-
reopU3NUECKUMH  TapaMeTpaMH; IUIOTHOCTBIO, DJEKTPUYECKUM COMPOTHBICHHEM U  MPOMBICIOBO-TEO()U3NICCKUMH
mapaMeTpaMy; IUIOTHOCTBIO M MarHUTHOM BOCHPHUMMYHBOCTBIO; IUIOTHOCTBIO M DJIEKTPUYECKHM COIPOTHBICHUEM.
I'eomerpuyeckne mapaMeTpsl aHOMalieoOpasyoomux o0BeKTOB. BrusHue momex. dusmko-reonormyeckas mojaens (OI'M).
OcHoBuble npuHLUNbl noctpoeanss @OI'M. HopmaneHoe reodusnyeckoe moje, aHoManusi, MoMexu. PasHoBHOHOCTH
T'€0JIOTMYECKUX M TIPOMBIIIUIEHHBIX TOMEX.

ParnonansHbIi reodusndeckuit kKomriekce. [IpuHIMITBT GOPMUPOBAHUS PAIIMOHAIEHOTO Te0(PH3HIECKOT0 KOMILIIEKCa.
OcHOBHBIE TOJIOKEHUS BHIOOPa PAallMOHATIBHOTO Te0(H3MYECKOI0 KOMIUIEKCa: BKIIOUECHHE re0(U3NIECKUX METO/I0B, JArOIINX
Pa3sHOPOAHYI0 HH(OpMALUIO; COOMIOJEHUE IOCIENA0BATEIBHOCTH paldoT; IOApa3[eleHne MEeTOJ0B HAa OCHOBHBIE U
JleTalIn3allMOHHbIC; ONTUMAJIbHOE YepeOBAHHE TeOJIOTHYECKUX, TEOXHMUYECKUX U TOPHO-OYpPOBBIX CPEJCTB IeOJIOrHYECKOM
pa3BeIKH; KOMIUIEKCHPOBaHUE MO TOPH30HTAIIN, BEPTHKAIIN, MHOTOLICJICBBIE NCCIIEIOBaHNSI.

14

OOmire cBelieHHs O Te0JIOTO-TEXHUIECKHUX YCIOBUSAX U3MEPEHHSI M KOMIUIEKCaX Te0(pH3HIECKUX UCCIIECTOBAaHHH.
XapaKkTepHCTHKA T€0JIOr0-TEXHUYECKUX YCIOBUH. THIBI pa3pe3oB U X CBOMCTBA.

Kommuiekcsl u3amepeHnit 11l pa3iaMyHbIX T€0JI0r0-TEXHUYECKUX YCIOBUH U PEIIaeMbIX 3aad.

[purannTE popMHUPOBaHHA KOMIUIEKCOB M HX CTPYKTYpPa, METOAMKA BEIOOpA KOMILIEKCA.

Kommekc necnenoBannii, MO3BONISIFOIINX PEIIATh T€0JIOTHYECKHE 33/]a4 ¢ MUHUMAaJIbHBIMU 3aTpaTaMH.
OcHoBHbIE TPeOOBaHUSI K TEXHOJIOTHU BBITIOJIHEHUS 0053aTENLHBIX U IOTIOJIHUTEIBHBIX KOMIUIEKCOB.

26
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KoMrutekcel u3MepeHuii Ipu KOHTPOJIE TEXHHUYECKOTO COCTOSTHUS CKBAXKHH.

KomrmnekcHble 1 KOMOMHUPOBAHHBIC CKBAXKUHHBIE TPHOOPHI.

KoMrutekcHass WMHTEpIpeTanuss MaTepUalioB TeO(pU3NYECKHX HCCICAOBAaHUN HA CTaJMAX Pa3BEIKH IIOJACYETAa 3alacoB U
MIPOCKTUPOBAHUS Pa3paOOTKH.

3amauu, peniaeMbie NMPU KOMIUIEKCHOW TeoJOrHYecKoi MHTeprperanud. [loctpoeHne MpoQuibHBIX pa3pe3oB, CTPYKTYPHBIX
KapT, KapT paBHbIX MomHOcTel. [locTpoenue reonoro-reodusnveckux paspe3oB. [locTpoeHHE JMTOIOTUYECKUX pa3pe30B
CKBa)KHH, KOPPEISIHs pa3pesa.

OnTHManbHBIA KOMIUIEKC Te0(hU3NISCKIX METOA0B KOHTPOJIS 33 Pa3pa00TKON MECTOPOKICHHIA.

TUNOBOH KOMITJICKC TPOMBICIIOBO-T€O(U3NICCKUX UCCIIEAOBAHUHN NEHCTBYIONUX CKBAYKUH.

CocTaB THUIIOBBIX KOMIUICGKCOB C YYETOM peEIIaeMbIX 3a7ad MPU KOHTPOJIE 3a pPa3padOTKOM MECTOPOXKICHUM.
OCHOBHBIE M JTIONIOJIHUTEIBHBIE METO/IbI, UX 0COOCHHOCTH. [IporpaMMbl HCClIeIOBaHUN CKBa)XMH, UX Ha3HAYCHHE U
00J1aCTh IPUMEHEHUS.

B ToM yHc/Ie MpaKTHYECKUX 3aHATHIL M J1a00pPaTOPHBIX padoT 12
Bri6op xomruiekca ['MC mist u3ydenns kapOOHATHBIX Pa3pe3oB. 12
Bri6op komiuiekca ['MC st u3ydeHus TEpPUTCHHBIX pa3pe30B.
W3zyuenne cocTaBa KOMILIEKCA UCCIEIOBAaHUM U UX BBIOOP AJISI KOHKPETHBIX PELIaeMbIX 3a1ad.
Bri6op xommuiexca ['MIC nipu perernu 3a7ad ¢ meIbio KOHTPOJIS 32 pa3paboTKOi MECTOPOKICHUH.
CamocTrosiTeqbHast paboTa 2
CamocrosiTenibHasi ydeOHasi padoTa pyM M3y4eHHH pa3aea 3 6
Y4eOnasa npakTuka «I'eosiornueckas»
Buasbl pador
1. Benenue mapupyTa ¢ HCIOIb30BAHHMEM TOpHOTr0 KoMmaca. OpHeHTUPOBaHUE HA MECTHOCTH, 3aMEpPhI 3JIEMEHTOB 3ajieraHus ciosl. Beaenue
MOJICBOTO THEBHUKA.
2. M3yueHue reojiorH4ecKoro paspesa B paiioHe mpakTuku. Onucanue oOHaKeHUH, 0TOOp 00pa3ioB. V3ydeHue npoieccoB BHIBETPUBAHUS
(dbu3nyeckoro, XUMUYECKOT0, OPTaHUIECKOTO). 36

3. Onucanue oOHaKeHUH, 0TOOP 00pa3IoB, n3yueHue GopmM penbeda B paioHe MPAKTHKH, U3YUCHUE T'e0JIOTHICCKON JAeATEIbHOCTH BETPa, U3yueHUE
NPOIECCOB (PU3UUECKOTO BHIBETPUBAHHS.

4. V3yueHne reoIornuecKoil e TeIbHOCTH TOBEPXHOCTHBIX TEKYUUX BOJ, H3YUYEHHE PEUHBIX Teppac  J0JHH pek. OO0pa3oBaHUE OBPAaroB, ONMUCAHHE
oOHa)XeHN Ha CKJIOHAX OBParos.

5. M3y4yeHune reoornyeckoi qesiTebHOCTH BPEMEHHBIX BOJIHBIX TOTOKOB, 00pa3oBaHUE OBPAroB, X onucanue. V3ydeHne moa3eMHbBIX HCTOYHUKOR.
6. CocraBiieHHE CBOJTHOTO JINTOJIOTO-CTPATUTPA(QUIECKOTo pa3pe3a OTIOKECHHUH, BhIUepUNBAHNE IUTAHOB T€0JIOTHYSCKUX MapIIPYTOB, 0030PHBIX CXEM
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paﬁOHa MPAKTHUKU U T'COJIOTUICCKUX npoq)nneﬁ.

Y4yeoHasn npaktuka «I'eopuzudeckas»

Buawbl pador

1. Pa30uBKa OIOPHOW U PSIOBOM CETH.

2. MeTojivKa 1 TEXHUKa TIPOBEJICHUS TOJIEBBIX paboT HA TOUKE, IpoduIe, ydacTKe.

3. Ompenenenue cMELECHNs «HOIb-MTYHKTay. OnpeeieHre HHTEHCHBHOCTH COJIHEYHOCYTOYHON BapHalny.

4. IlpoBeneHue pAIOBO MAarHUTOPA3BEAO0YHOM cheMKH. [IpoBeeHIE KOHTPOIBHBIX H3MEPCHHM.

5. Onmpenenenne cMENECHNsT «HOIb-TTYHKTa» TPaBUMETPa, YyBCTBUTEIBHOCTH K HAKJIOHY TPaBUMETPa U LICHBI IeICHHS TPaBUMETpa.

6. PsioBast cbeMka 1o 3aMKHYTOMY peHCy-TalCy.

7. KamepanpHas 00paboTKa pe3ynbTaTOB MarHUTOPa3BeI0OIHON ChEMKH. Pacu€T anoMamiy BEpTHKAIBHOM COCTABIISIONIEH HAMPSKEHHOCTH
MarHUTHOTO TOJISL.

8. Iloctpoenne kapTHI-TpahMKOB U3MEHEHHSI aHOMAJTMH BEPTHUKAIBHOMN COCTABIISIONIEH HAMTPSDKEHHOCTH MATHUTHOTO TIOJIS 110 TIPO(HIISM.
WnTeprperanus o criocody IIsatHUIKOTO.

9. [NocTpoeHue KapThl U30MHAM.

10. CocraBnenue 3aKIF09EHUS IO KapTe-TpadMKOB N3MEHEHHS aHOMAJINN BEPTHUKAIBHOM COCTABIISIONIEH HAPSHKEHHOCTH MAarHUTHOTO TIOJIS 10
npoQHISM 0 KOPTE U30JMHAM.

11. KamepanbHast 00pabOTKa pe3yiIbTaTOB IPAaBUMETPOBOI CHEMKH.

12. Pacuer anomanmii byre ¢ yuerom penykuuu byre u ®asi.

13. TlocTpoenue kapThi- rpaduKoB H3MEeHEHHs aHOMaHi byre mo npodusm.

14. Tloctpoenune kapThl n30aHoMan byre.

15. KauecTBeHHas MHTEpIPETAIUs PE3YIbTaTOB UCCIEOBAHNS TPaBUMETPOBOM CheMKH. COCTaBJIEHHE 3aKII0UYEHNUS (TEXHHUKO-I)KOHOMHYECKOTO
obocHoBanus — TO0) mo pe3yapTaTaM UCCIIETOBAHU.

108

Y4eOHas npakTuka «O0padoTka reopuan4ecKux JaHHBIX»

Buasbl pador

1. OGpaboTKa JaHHBIX HCCIIENOBAHMIT B OTKPHITOM CTBOJIE C TIOMOIIbI0 MuTerpupoanHoii Cicrems IIPAVIM.
2. O6pabotka nauuabix I'IC npu koHTpoIte 3a pa3pabOTKOH MECTOPOKICHHUM.

3. Perucrpauus nanueix ['MC.

4. O0paboTKa TaHHBIX HA3EeMHBIX HaOMOAeHU ¢ omorieto I10 Surfer.

108

KypcoBoii npoekT (BbINo/JHeHHE KyYPCOBOT0 MPOEKTa M0 MOAYJIIO IBJIsieTCHA 00513aTeIbHbIM)
TemaTHKa KypcOBBIX TPOEKTOB
1. IlpumeHenre nHTEpEPEHIMOHHBIX CUCTEM NPU MPOBeAeHUH ceficMopasBenounbix pador MOB OI'T-3D Ha UkanoBcKoM MECTOPOXKACHUH.

2. BeIOOp TeXHUYECKOTO 00ecIeueH s celicMOpa3BeI0uHON TapTHU Ha poBeieHHe noneBbix pabor MOB OI'T-3D Ha FOkHO-JIOBHHCKOI# IIIOMIAIH.
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3. IlpoBenenue noseBsIx ceiicMopasBeouHbix pador MOB OI'T-3D na CeBepo-EnThIIEBCKOM TUIIEH3HOHHOM yYacTKe.

4. IlpoexkTHpoBaHHUE TOJEBAIX ceficMopa3BenouHbix pador MOB OI'T 2D B koMImiekce ¢ MarHUTOpa3Beakol Ha KOHCTaHTHHOBCKOM TUTOIIATH.
5. KoMmnekcupoBaHue reoXMMUUECKUX U cericMopa3BenouHbix padbot MOB OI'T-3D na HoBokpacHHCKOH MIIomaim.

6. [IpumeHeHre BUOpAIMOHHBIX CTOUHUKOB Kosiebanuit MOB OI'T-3D na CynueneeBckoii miomanu Pecry6nuku TarapcTas.

7. IlpuMeHeHre B3PBIBHBIX HCTOYHUKOB IPH ITPOBEICHNN CEHCMOpPa3BeIOUHBIX paboT Ha KUITHHCKON TUTOIIAIH.

8. IlpuMeHeHne CTaHAapTHOTO KapoTaka AJs JIUTOJIOTMUYECKOTO PAcuIeHEHHUs pa3pe30B CKBAKMH M BBIJEIEHUS KOJUIEKTOpOB Ha TyHMa3zuHCKOM
MECTOPOKACHUH.

9. Metoauka NpoBeIeHUs U OIIEHKa IMapaMeTPOB I1acTa M0 JAHHBIM MUKPO3OHIUPOBAHMUSL.

10. MeToarka npoBeeHns Teo(hU3NIeCKUX UCCIEIOBAHUH € LENbIO ONpeAeIeHHUs KauyecTBa [IeMEHTUpOBaHus pudopom LIM.

11. [IpuMeHeHne CIIEKTPOMETPHUIECKOT0 raMMa-KapoTaXka AJIsl JETaNbHOIO U3yYeHUsI JIMTOJOIMYECKOI0 CTPOCHHUS pa3pes3a CKBaKHUHBI.

12. MeTtonrka mpoBeAeHHs AIepHO-MarHUTHOTO KapoTa)a ¢ LENbl0 ONpeeNeH s TapaMeTpoB IJIaCTOB-KOJUIEKTOPOB.

Oo6s13aTe/ibHbIE AyIMTOPHbIE YUeOHbIE 3aHATHUS 110 KYPCOBOMY IPOEKTY

. Koncynpranum no Bonpocam conepKaHus U MOCIEJ0BATEILHOCTH BEIITOJHEHUS KypCOBOI'O IIPOEKTA.

. Koncynpranum no paszuenam u TeMaM KypcoBOTO MPOEKTa B COOTBETCTBUH C YCTAHOBICHHBIM I'PapUKOM.

. ObcyxneHue mono0paHHON TUTEPaTyphl; HU3yUeHHUE HCTOYHUKOB HH(OPMALIMH 110 BEIOPaHHOH TeMe, IPOBEeICHUE BEIOOPKH HYKHBIX JaHHBIX.
. 3ydenue u aHanm3 reosioro-reou3nyeckoil HHGpopMaIiy Mo JaHHOH TUIOMaau (MECTOPOXKICHUIO).

. BeimonHeHne pacueToB 0 NPOEKTUPYEMBIM PadOTaM.

. CocTaBnenue rpauaecKux MPHIIOKEHUH.

. KOHCy.HBTaHI/II/I B ITOATOTOBKE NPE3CHTAIIMN U BRICTYIIJICHUA Ha 3alIUTC KYPCOBOI'O IIPOCKTA.

© 00 N O Ol w N -

i OCI)OpMJ'IeHI/Ie KypCOBOI'0 IMPOCKTa B COOTBETCTBUU C MCTOAUYICCKUMU YKA3aHUAMMU.

50

CamocTrosiTenbHasi ydeOHas padoTa o0y4yaromnerocst HaJl KypcoBbIM NMPOEKTOM

HpOMe)RyTO'lHaH aTrrecranus

18

Bcero

952
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3. YCJIOBUA PEAJIMBALIMN TPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. Jlas peanu3anuy nporpaMMsl NpogeccuioHaJIbHOI0 MOAYJIsl J0JLKHBI ObITh
NpeayCMOTPEeHbI cJIeAyoIue clieliaJbHble OMelleHUs:

3.1. Jlna peaau3anuM NpPOrpaMMbl NPo(ecCHOHAJBLHOIO MOAYJISA /JOJIKHBI OBITH
NpeaycMOTPeHbI cJieAyIolue crielualibHble OMelleHUs:

Jlaboparopun «Ha3zeMHBIX Treo@U3NYECKMX METOJ0B pa3Belku», «l eopuznyeckux
METOJIOB MCCIIEI0BAaHUs CKBOXKUHY, «CelicMOpa3BeIKi»:

PaGouee Mecto mnpemnonaBarens, pabouume MecTa IO KOJIMYECTBY OOydaroluXcs,
KommbroTep ¢ TUIIEH3HOHHBIM IPOTrPaMMHBIM 00€CTIeYeHHEM, MYJIbTUMEANHHOE 000pyI0BaHHUE.
[TpubGop wu3smepeHus MarHUTHOW BocupuumuuBocTd I[IMIMB, MarHuTomMeTp-rpagueHTOMETP
nporoHHbii MMIII-1, maruutomerp MM-60, marautomerp MMII-203, marauromerp MMII-
203MCl, rpaBumerp 'HY-KC, arnac kapT MarHMTHOro moJjis, MH)KEHEpHas CeHCMOCTaHIUS
SGD-SEL-24, ceiicmokoca 24-kaHanbHas, KOMIUIEKT ceiicmonpuémMHukoB OYO Geospace,
akcenepomerp SGD-SSH Ha kyBangy, kyBamga 5,5 Kr, miamka TUTAHOBas IOJ KyBajlny,
anexTpopa3BefouHas anmnaparypa OPA— B-3HAK, karymika snekrpopa3BelodHasi, KOMILIEKT
U3MEPUTENbHBIX AIIEKTPO/IOB, KOMILJIEKT MUTAIOIINX AIIEKTPOOB, KOMIUIEKT
HETMOJSIPU3YIOIIMXCS  3JIEKTPOAOB, HA0Op MaJNETOK TEOPETUUECKUX KpHUBBIX BDO3, KOMIUIEKT
METOJUYECKUX MOCOOMIA. KOMILIEKT KapOTaXKHBIX 30HAOB: AJIEKTPUYECKOrO, PaIHMOAKTUBHOTO,
UHKIMHOMETp, KaBepHoMep, crnektpomeTp CI'CJI-3; mpubop kaporaxusiii [ICK; anmapatypa
kapotaxxHas nepeHocHas JIKII -1-AY; KOMIUIEKT METOIUYECKUX TTOCOOUH.

MacTtepckas 1o peMOHTY U HACTPOMKe reo(pu3nyecKoil anmnaparypbl

[Masmeauk 40 BT co cMeHHBIM >kajom, mojcraBka moja nasuibHUK [IC, mynbTUMETp
mudpoBoid, kanudonb cocHoBas Mmapku A, ¢mroc mia maiiku CK®, mpunoir IIOC — 61,
MOHTQXHBIM HOX pazmepoMm 150-170 MM, IUINEKTPUYECKHE KOBPHUKH, HA0Op OTBEPTOK C
MUHIETOM, HU30JI€HTa, MPOBOJA PAa3IMUYHOIO CEYEHUS M LBETOB OIUIETKU, U30JIEHTA, OOKOpE3HI,
Ha0OpBI: PE3UCTOPOB, JUO0JI0OB, KOHJEHCATOPOB, IIpenoxpanuteneid, @Y, HHCTPYKIIUH.

3.2. UupopmannoHHOe oOecnedeHne peajn3aui NporpaMmMbl
a) HOPMATHBHBIC aKThI:

Ne Uctounuk
o/

1. denepanbHble HOPMBI U TIpaBUjia B 00JACTH TPOMBIIIEHHON Oe3onacHocTH "llpaBmia

0€30MacHOCTH NPU IMPOU3BOJACTBE, XPAHEHUU U NMPUMEHEHUHU B3pPbIBUATHIX MaTEpHUAJIOB
MPOMBIIIJICHHOIO Ha3HadyeHus". YTBepkIeHbl INpukazom PenepanbHOil ciayxkObl 1O
HKOJIOTUYECKOMY, TEXHOJIOTHYECKOMY U aTOMHOMY Haj3o0py oT 3 nekadbps 2020 roga N
494,

2. Texuamaeckast WHCTPYKIIUA TI0 IMPOBCACHUIO FGOd)I/IBI/I‘ICCKI/IX HCCHe,Z[OBaHI/Iﬁ )41 Da6OT

npubopamMu Ha Kabeie B HedTAHBIX M ra3oBbIX ckBakmuax. PJ1 153-39.0-072-01. M.:
Munsnuepro P®, 2001 r. — 272 c.

3. IlpaBmia reou3MUecKUX UCCIEIOBAHNN M padoT B HEDTAHBIX M Ta30BBLIX CKBAKHHAX.

YTBepKIeHBI COBMECTHBIM MpUKa3oM MUHHCTEPCTBA TOIUIMBA W dHEpreTuku Poccun u
MununcrepceTBa IPUPOAHBIX pecypcoB Poccuu ot 28 nekadps 1999 roma N 445/323

4, IIpaBuna 6e30maCHOCTH IIPU reosoropasse1ouHbix padorax. [1b 08-37-2005.
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Wucrpykuunn no ceficmopassenke. M.: 2003. — 149 c. Unctpykuus cocraiena ['OVII
BHUUI eodusmka B COOTBETCTBUH € rocyaapcTBeHHbIM KoHTpakToM 11C-03-65/1892 ot
2-.10.03.

0) OCHOBHAs JIUTEpATYpA:

/a

HUcTounuk

banosn, b. M. I'eodusuka ajs reogoroB 1 3KOJIO0TOB : YIEOHUK M MIPAKTHKYM ISl By30B
/' b. M. banosia, M. JI. Pykun, B. K. Xmenesckoii ; mox penakuueir b. M. banosina, M.
. Pykuna. — 2-e u3z., nepepab. u gon. — Mocksa : U3narensctBo FOpaiit, 2024, —
412 c. — (Bwicmee o6paszoBanme). — ISBN 978-5-534-13298-4. — Tekcr
anekTpoHHbld //  OOpa3oBarenpHas 1atdopma IOpaitit [caiit]. — URL:
https://urait.ru/bcode/543355 (mxara obpamenus: 01.03.2024).

Jlanenko, A. A. T'eodusmueckue HCCIEAOBAaHUS CKBAKWH Ha He(TEra3zoBbIX

MeCTOpOXKIeHHAX: yuebnoe nocodue / A. A. Jlagenko, O. B. CaBenok. — Bosorna :
Wndpa-Umxkenepus, 2021. — 260 c. — ISBN 978-5-9729-0650-5. — Texkcr :
NMeKTpoHHBIN //  Jlamb  :  anekTpoHHO-OMOmMoreuHas  cuctema. —  URL:

https://e.lanbook.com/book/192555 (nara obparenus: 01.03.2024).

I'paBuMarnutopasBeaka : yueOHoe mocobue / cocrasurenu JI. C. MxprusH, B. C.
Kpamapenko. — Craspomnons : CK®Y, 2017. — 117 ¢. — Tekcr : 351eKTpoHHbIH //
Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/155099 (nara obparienus: 01.03.2024).

ConoBuukuii, A. H. JluctaHiimoHHble METO/BI NpU Ie0PU3NUECKUX HCCIICIOBAHUAX !
yaeoHoe mocobue / A. H. Comounkuii. — Kemeposo : KemI'VY, 2020. — 84 c. — ISBN
978-5-8353-2738-6. — Texct : anmekTpoHHBIH / JlaHb : 2IIEKTPOHHO-OMOIMOTEYHAS

cucrtema. — URL: https://e.lanbook.com/book/173536 (mata ob6pamienus: 01.03.2024).
— PexxuM poctyna: uis aBTOPH3. MOJIb30BATEIICH.

IaiinanoB, B. I'. O6paboTka M MHTepHpeTalys JaHHBIX ceiicMopa3BelKu : ydeOHOe
nocobue / B. I'. INaitnanoB. — JlyOHa : ['ocymapcTBeHHbIi yHUBEpCUTET «/lyoHan, 2020.
— 170 c. — ISBN 978-5-89847-612-0. — TexkcT : anmekTpoHHBIH // JIaHb : 3IeKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/154478  (nara
obpamienusi: 01.03.2024).

KBCCKO, b. b. OcHOBHI FeO(I)I/I?»I/I‘IeCKI/IX MCTOA0B HCCICIOBAHUA He(l)T}IHBIX M Ta30BbIX

ckBaxuH : yueOHoe mocobue / b. b. Ksecko, H. I'. KBecko, B. II. MepkynoB. — 2-e
u3n., nom. — Bonorga : Undpa-Unxenepus, 2020. — 228 c¢. — ISBN 978-5-9729-
0465-5. — Tekct : aneKTpoHHBIN // JlaHb : 2JIeKTPOHHO-OMOIMOTEUHasT cucTeMa. —

URL.: https://e.lanbook.com/book/148407 (nata oopamierus: 01.03.2024).

B) JIOTIOJIHUTEIIbHAS JIHTEpATypa:

/i

Hctounuk

XKypasnes, I'. U. Bypenue u reodpusznyeckue uccnenopanus ckBaxut / I'. Y. XKypasines,
A. T'. Xypasnes, A. O. CepebpsikoB. — 4-¢ uzn., crep. — Cankr-IlerepOypr : Jlans,
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https://e.lanbook.com/book/154478
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2023. — 344 c. — ISBN 978-5-507-47246-8. — Texkct : »nekTpoHHbI# // JlaHb :
aJIeKTpoHHO-OnOmoreunass cuctema. — URL: https://e.lanbook.com/book/346442
(mara obpamenus: 01.03.2024).

F) IEPUOJNYICCKUEC U3TaHHUA:

Ne Hcrounnk
n/m

1. 'eodpusuka: HaydHO-TEXH. XKYpH. / ydpeautenb : MexperuoHanbHas OOIIeCTBEHHAS
opramm3ansi  EBpo-Asmarckoe — reodusmueckoe — obOmectBo.—  MockBa
MexpernonanbHasi oOuiecTBeHHast opranuzanus EBpo-Asmarckoe reodu3nveckoe
obmectBo, 1993 — — Beixogut 6 pa3s B roa. — ISBN neuatnoit Bepcun 1681-4568. —
Tekcr : HenmocpeICTBEHHBIMN.

2. Kaporaxxnuk : HaydyHO-T€XH. BECTHUK / yupeautenb Mexa. Accoll. HaydHO-TE€XH. U
JIEIIOBOTO COTPYAHUYECTBA MO reodus. uccien. u pad. B ckB-Hax. — TBepp : 1992 — . —
Beixonut 12 pa3 B roa. — ISBN neuatnoit Bepcun 1810-5599. — TekcT : anekTpoHHBINA //
OBC elibrary [caiit]. — URL : https://elibrary.ru/contents.asp?titleid=9587 (mara
obpamenus: 01.03.2024).

1) uH(OpMaLIMOHHBIE AIIEKTPOHHO-00Pa30BaTEIbHbIE PECYPCHI:

Ne n/mn HcTounuk

1. OnekTpoHHO-OMOMMoTeuHast cucrema «M3marensctBo Jlamp»/ ko, MHxeHepHO-
texundeckue Hayku (TromI'Y) e.lanbook.com

2. DiekTpoHHO-0MOKOoTeuHas cuctema elibraryy / IlpaBoo6iamarens: OOMECTBO ¢
orpaHnyeHHON oTBeTcTBeHHOCTRIO «PYHOB) (RU) elibrary.ru

3. DneKTpoHHO-6nbIHoTeuHas cuctema «95C FOPAUTy urait.ru.

4. Nudopmanmonno-npaBoBoe obecrneuenne «l'apanTt» (JokanbHas WHYOPMAIMOHHO-
paBoBas cucTema) garant.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
MHNPOPECCUOHAJIBHOT'O MOAYJIsL
Kon v HaumeHoBaHue
npo¢ecCHOHAIBLHBIX H 00IIHUX
. Kpurtepumn ouenku MeToabl OIIEHKH
KOMIleTeHUH i, GopMupyeMbIX B
paMKax MoayJs

OK 01. Bei6upats ciocoObI pemeHus — 000CHOBAaHHOCTH TTIOCTAaHOBKH IIETH, | DKCHEepTHAas

3aga4 HpO(i)CCCI/IOHaJIBHOﬁ ACATCIIbHOCTHU BLI60pa U HOPpUMCHCHHA MCTOAOB U | OLCHKA IIO

MIPUMEHUTENHHO K Pa3THIHBIM CII0CO00B pelieHust | pe3yjibTaTaM

KOHTCKCTaM HpO(i)GCCI/IOHaJ'ILHBIX 3aga4, Ha6J'IIO,Z[€HI/I$I 3a

— aZICKBaTHas1 OLICHKAa W CaMOOILICHKA | ACATCIIbHOCTBIO

3¢ (HeKTUBHOCTH u KadecTBa | CTyIEHTA B

BBIINTOJIHCHUA HpO(l)GCCI/IOHaJ'IBHBIX mnmpomnecce

3aj1a4 ocoenus [IM, B
OK 02. Mcnonb30BaTh COBPEMEHHBIE - OIIEPaTUBHOCTh MOMCKa U | T.4. IpU

28
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CpCACTBa MOMCKA, aHAJIN3a U

HUCIIOJIb30BaHU I/IH(i)OpMaL[I/II/I,

BBITTIOJTHCHHUH

WHTEPIpETany HHPOpMAIH, 1 HEOOXOAMMOW I  KadeCTBEHHOTO | paboT ydueOHOM
WHPOPMALMOHHBIE TEXHOJIOTHH IS BBITTOJIHECHHS NpoQecCHOHANBHBIX | IPAKTUKU
BBINOJIHEHUS 33134 IPO(GECCUOHANBHON | 3a1ad,
JESITENIbHOCTH — IIUPOTa UCIIOJIb30BAHUS PA3IMYHBIX
HUCTOYHUKOB WH(POPMALUK, BKIIOYAs
JJIEKTPOHHBIE
OK 03. IInanupoBaTh U peain30BBIBATh | — JEMOHCTpPAIMsl OTBETCTBEHHOCTH 32
co0cTBeHHOE MPOo(heCCHOHANTBHOE U MPUHSTHIE PEILICHNUS
JMYHOCTHOE Pa3BUTHE, — OOOCHOBaHHOCTh CaMOaHajJIM3a U
MPeaNPUHUMATENBCKYIO IEITEILHOCTh B | KOPPEKIHSI pe3yIbTaTOB COOCTBEHHOU
IpoeCCHOHANTEHOM cepe, HCTIOTb30BaTh | PabOTHI
3HaHUsI 10 (PUHAHCOBOW TPAMOTHOCTH B
Pa3NUYHBIX )KU3HEHHBIX CHTYAIMSIX
OK 04. DddexTnBHO B3aMOICHCTBOBATh | — KOHCTPYKTHBHOCTH B3aMMOJAEHUCTBUS | DKCIIEPTHAS
u pa6OTaTB B KOJIJICKTUBE U KOMaHEC C OGy‘IaIO]_[II/IMI/ICﬂ, mnmpenogaBaTciiiMu | OLICHKA I10
U PYKOBOJUTCIIAMHU MNPAKTUKHU B XOAC | pE€3yjibTaTaM

oOy4ueHus u pH peleHuu
npoecCHOHAIBHBIX 33]1a4;

— YETKOE BBINOJHEHHE O0sM3aHHOCTEH
npu pabore B KOMaHAE W/ MU
BBITTOJIHCHUH 3aJaHHs B I'PYIIIIC,
- coOroieHne HOpM
npodecCHOHANBEHON 3TUKH MPH padoTe
B KOMaHJIC;

— TMOCTPOCHHE TMPOPECCHOHATBHOTO

o0LIeHHsT C YYeTOM  COLHAJIBHO-
npohecCHOHATBHOTO craryca,
CUTyalluu OOIIeHHs, OCOOCHHOCTEH
TPYIIITBI H WH/IMBUyalIbHBIX
0COOeHHOCTEH yIaCTHHKOB
KOMMYHUKAIIUA

OK 05. Ocy1mecTBisITh yCTHYIO U
MMACbMEHHYI0 KOMMYHUKAIIHIO Ha
roCy1apCTBEHHOM si3bike Poccuiickoi
®denepanuy ¢ y4€TOM OCOOEHHOCTEMH
COIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA

— IPaMOTHOCTb YCTHOM M MHUCbMEHHON
peun,

bopMyIupoBaHUs |
U3JI0KEHHST MBICIICH;

- SICHOCTB

— IPOSIBJIIEHNE TOJIEPAHTHOCTH B
paboueM KOJJIEKTHBE

OK 06. IIposiBIATE TpakJaHCKO-
MATPUOTHUYECKYIO TTO3UIIHIO,
JEMOHCTPHUPOBATH OCO3HAHHOE TIOBEJICHUE
Ha OCHOBE TPaJUIIMOHHBIX
00111€4€eI0BEYECKUX LIEHHOCTEH, B TOM
YHCJIe C y4€TOM FrapMOHHM3ALUN
MEXHAIIMOHAEHBIX  MEXPEITUTHO3HBIX
OTHOILIEHUH, TPUMEHATh CTAaHAPTHI
AHTUKOPPYHIIMOHHOTO TTOBEICHUS

— OIIUCBIBATH 3HAYMMOCTE CBOEH
CHEINAIBLHOCTHA

OK 07. ConeiicTBOBaTh COXpaHEHHUIO

— coOdroaaTh HOPMBI KOJOTHYECKON

HaOIOACHMS 3a
JIEATEeIbHOCTBIO
CTyJIEHTa B
mporiecce
ocBoeHnus [IM, B
T.9. TIpH
BBITIOJTHCHUHU
paboT y4ueOHoii
MPAKTUKU
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OKpY>KaoIIeH Cpe/ibl,
pecypcocOepeKeHIT0, IPUMEHSITh 3HAHUS
00 U3MEHEHUH KJIMMaTa, IPUHIUTIBI
OCPEKITMBOTO TIPOU3BOICTBA,

3 PeKTHBHO AEHCTBOBATH B
YpE3BBIYAMHBIX CUTYAIHSIX

0c30IacHOCTH;
— MPUMEHEHUE HaINpaBICHUN
pecypcocOepekeHHs B paMKax
po(hecCHOHATBHOMN NEATENbHOCTH 10
CIETATFHOCTH

OK 08. Ncmonp30BaTh CpencTaa
(hM3UYECKO KYJIBTYPHI JIsl COXPAHCHUS U
YKPEILUICHYSI 3I0pPOBbS B TIPOIIECCE
po¢eCCHOHANBEHON AEATENFHOCTH U
MoAJIepKaHusI HEOOXOMMOTO YPOBHS
(u3NIeCKOi TOATOTOBICHHOCTH

— UCTIONh30BaHNE (PU3KYIBTYpPHO-
03JI0POBUTEIBHOMN AEATEIBHOCTH IS
YKPEIUICHUS 3I0POBbS, JOCTHKEHUS
YKU3HCHHBIX B PO ECCHOHATBHBIX
1eJei;

— NMPUMEHEHUE paliOHaTbHBIX
MIPUEMOB JIBUTATEILHBIX (PYHKIIUH B
po(ecCUOHATBHON NEATEIEHOCTH;
— IOJIB30BAThCS CPECTBAMU
MPOPUIAKTHKY MEepEHANPSHKEHUS
XapaKTEPHBIMU U1 TAaHHOMN
CIICIIUAIIBHOCTH

OK 09. ITonb3oBatbes
npoeccCHoHaIbHON TOKyMEHTAIEH Ha
roCy/IapCTBEHHOM U HHOCTPaHHOM
A3BbIKaX

-HCTIOJIb30BaHUE B IPOQECCHOHATTBHON
JeATENbHOCTH HEOOXOANMOiA
TEXHUYECKOHN TOKYMEHTALMU, B TOM
YHCJIC HAa MHOCTPAHHBIX A3bIKAX.

[IK 2.1 BoImoHATE TeXHUYEeCKHE PabOThI
[0 PEruCTpaIuu, 00paboTKe U
HWHTEPIPETALUN HA3EMHbIX
reo(pU3NIECKUX JaHHBIX

-perucTpanms 3aJ]aHHOTO
reo(pU3NIECKOro METO/a BBIMIOJTHEHA
Ka4eCTBEHHO;

-KOMIUIEKC METOOB UCCIICJOBAaHUH 1
MOCJIE/I0BATENIbHOCTD ITANIOB
00pabOTKM TSI peIIeHuUs
MOCTaBJICHHOH 3a/1a41 BBIOpaHbI

MIPaBHIIBHO.

[IK 2.2 OcyuiecTBasiTh
JIOKYMEHTAIIMOHHOE o0ecrieueHue padboT
1o 00paboTKe U HHTEPIIPETAIINN
HA3EMHBIX ¥ CKBaXKHHHBIX
reoU3NUECKUX JaHHBIX

- IOKyMEHTalHus IJIs 33JaHHOTO BHJIA
uccienoBanus oGopMiicHa B MOJHOM
0o0beEME U B  COOTBETCTBUH C

NpeaABABIISICMBIMHA Tp€6OBaHI/I$IMI/I.

1K 2.3 OcymecTBisiTh 00pabOTKy 1
WHTEPIPETAIUIO HA3EMHBIX U
CKB2)KMHHBIX T€OPU3NUECKHUX JTAHHBIX

- IpenBapuTenbHas 00paboTKa U
OIICHKa KadyecTBa pe3yIbTaTOB
HCCIIEIOBAHNI BBIIIOJIHEHBI

KayeCTBEHHO U B TIOJIHOM 00bEME;
- KapThbl, AMarpaMMbl W TpaduKd TI0
HUCXOIHBIM

JaHHBIM MMOCTPOCHBI

KOPPEKTHO.

Onenka

— 3aIIUTHI
MPaKTUYECKUX
pabor;

— KOHTPOJIBHBIX
paboT 1mo TemMam
MJIK;

— BBITIOJTHEHUS
TECTOBBIX 3aJaHUI
o TeMam MJIK.
— pe3yabTaToB
BBITTOJTHEHHUS
MPaKTUIECKUX
paboT BO BpeMmst
yueOHO 1
MIPOM3BOJCTBEHHOMN
MPaKTUKY,

— 3K3aMeH 110
MUK,

- DK3aMEeH 10
MOJTYJIIO.
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MoanwucaHo ¢ ucnonsaosanvem MO axusigner
Bepcus 1.0, (c) 2021 AnekcaHap CuMoHOB




