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AHHOTANMA

Kypc mocBsmieH pemieHHro 3a7ad 1O OLEHKE YPOBHS TI'€OIMHAMUYECKOH ONACHOCTH OOBEKTOB
WHQPACTPYKTYPHI, BO3HUKAIONICH MPH JIUTENbHON pa3paboTke MecTopoxaeHui YB u ommcaHuio METOI0B
KOMILJICKCHOTO HA3€MHO-KOCMHUYECKOr0 MOHHUTOPHHIA MECTOPOKICHUH, TMPUMEHSEMBIX Uil 00eCHedeHUs
9KOJIOTO-ITPOMBITIIICHHON 0e30MacHOCTH He(Tera3oBblX OOBEKTOB. B mepBod YacTu Kypca MPHUBOISATCS
JaHHBIE AaHAIUTHYECKOTO 0030pa 0 HETaTUBHBIX T€OAMHAMHYECKHX (ceicMoaeOpMallMOHHBIX ) TOCIEICTBHAX
JUINTENILHOW pa3pabOTKU MECTOpPOXKIEeHUH HeTH W Taza, BKIoYas menb(oBbie MecTopokieHus. [lamee
paccMarpuBarOTCsS TEOPETUYECKUE BOMPOCH (DOPMHUPOBAHUS TEXHOTCHHBIX W TEXHOTCHHO-WHIYIIMPOBAHHBIX
reoZie()OpMaMOHHBIX IIPOIIECCOB U OOOCHOBBIBAaCTCA KiIaccUUKalus 3THX sBiIeHnil. Ha ocHoBe MeTonoB
MEXaHUKH TBEPHABIX Tel C Je(PEeKTaMH pPacCMATPUBAIOTCS BOMPOCH (OPMUPOBAHUS M MOJICIUPOBAHUS
aHOMaJIbHBIX JIe(OopMaIMii 3eMHOI MOBEPXHOCTH (OOIIMPHBIC OCEAAaHMsI 3eMHON MOBEPXHOCTH M aKTHBH3ALIUS
pa3inoMHbIX 30H). OOOCHOBBIBAIOTCS TPEACTABICHHS O MapaMETPHYSCKOM HHAYILMPOBAHHU aHOMAJIbHBIX
ne(opMalnOHHBIX IPOLIECCOB M HEIMHEWHOM XapaKTepe NPOSABICHUS FeOIMHAMUUECKUX IPOLIECCOB B IEPUOL
pa3paboTKu MECTOPOXKICHUH.

[TpuBoasTCS CBeAEHHSI O METPOJIOTUH M PEIVIAMEHTaX MCIOJIb30BAaHMS CYIIECTBYIOIIMX METOIOB Ha3eMHOW U
CIIyTHUKOBOW T€OJEe3UH, IPUMEHIEMBIX Ha MECTOPOXKICHHAX YIVIEBOJOPOTHOIO ChIphbsi. M3mararorcs
NPUHIMIBl  ONTUMH3ALMU HaOMIONeHUH U (HOPMYyIHpYyeTCs ONTUMANbHBIM pErIaMEHT KOMIUIEKCHOTO
re0JMHAMHYECKOTO MOHHUTOPHHTA, KOTOPBIA BapbUPYeTCS B 3aBHCUMOCTH OT CIEHU(HKH pa3paboTKu H
JKCIUTyaTalli OOBEKTOB HE(TErazoBoro KoMIUIekca (CyXONMyTHbIE U UIETh(POBBIE MECTOPOXKICHHS,
MO/I3EMHBIC XPAHUIIUINA Ta3a).

B 3axmounTenbHON YacTM Kypca M3JaraloTcs CYyIIECTBYIONIME ITOIXOAbI K OIEHKE TI'eOIMHAMHUYECKOi
OMACHOCTH M TEOIMHAMUYECKOTO pHCKa HedTerasoBblX OOBEKTOB. Ha OCHOBe aHaimm3a CyIIeCTBYIOIICH
HOpPMAaTHBHOW 0a3bl OOOCHOBBIBAECTCS BBEACHHE IIOHSTHS «OMACHBIA pa3ioM» M JEMOHCTPUPYETCS, YTO
HauOONBIINE HKOJIIOTO-TCONMHAMUYECKAE W aBapHUHBIE TOCIEACTBUS OOBEKTOB HWH(PPACTPYKTYpHI
MeCTOpOXKJieHH YB cBsi3aHbl ¢ aHOMaJIbHOW Jle()OpPMAIIMOHHON aKTHUBHOCTBIO OMACHBIX PAa3JIOMOB.
OmnuceiBarOTCS TMPEBEHTUBHBIE MEPONPUSATHA 110 CHIKCHHIO YPOBHS HETaTUBHBIX TI'€OIUHAMHUYECKUX
MOCIECTBUI pa3paboTKU MECTOPOXKICHUH YIIICBOLOPOAOB U HOA3EMHBIX I'a30XPAaHIIIHIIL.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

3HAKOMCTBO C OCHOBHBIMM BUJAMU HETaTUBHBIX T'€OAMHAMHUYECKHUX IIOCIIEACTBUN JUIMTENbHOM
pa3paboTKU MECTOPOXKIECHUH, METOAaMU T€OJUHAMUYECKOTO MOHUTOPHUHTa MECTOPOXKIICHUH U aHAIH3a
pe3yabTaToOB  M3MEpPEHMH, MOAXOJaMH K OIEHKE TE€OJMHAMHYECKOM ONAcHOCTH OOBEKTOB
HHQPACTPYKTYPBl MECTOPOXKIEHUM M pPa3pabOTKe NPEBEHTHBHBIX MEPOIPHUATHH MO CHHKCHHIO
re0lMHaMHUYECKOIO PUCKA.

3amaum JUCIUTLIHHBI
JucnunivHa HarnpapieHa Ha pellieHre CIeTyIOMNX 3a1ay:

1. Ilomy4yeHue 3HaHMI O COBPEMEHHOM TI'€OIMHAMUYECKOM COCTOSHHM HEIp Ha pa3padaThIBacMbIX
MECTOPOXKJIECHUSIX HEPTH U Ta3a.

2. O3HakOMJICHHE CTYICHTOB C COBPEMEHHBIMH METOAAMU T€OJUHAMHUYECKOI0 MOHHUTOPWHIA
MECTOPOXKJICHHUI 1 aHaTN3a Toy4aeMoi HHPOPMAIIUH.

3. llpnobpeTeHne HaBBIKOB OLIEHKH T€OJJMHAMUYECKON OMACHOCTH MECTOPOXKICHHM.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAaOaThIBATh
CTPATEruIo NEUCTBUI

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK




OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIHLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOTYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 AUCHHUILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI




3HAaTh:
OcCHOBHBIC TIOJOXKEHUS MEXaHWKU Je(pOopMUPYeMOro TBEPAOTO Tella, OCOOCHHOCTH TEOJIOTUU H
pa3pa60TKH MeCTOpO)KI[eHI/Iﬁ HC(l)TI/I M raza MW SKCIUTyaTalluu IMOA3CMHBIX Ta30XpPaHWJIMII, 6a3OBLIe
METO/IbI CITyTHUKOBOH ¥ HAa3eMHOW TI'€O0/Ie3MH, OCOOCHHOCTH MEXaHMYECKHUX CBOMCTB OCAJ0YHBIX
TOPHBIX IMOPO.

YMETh!
HpPIMerITL METOAbI MEXAaHUKHU I[e(i)OpMI/IpyeMOFO TBCPAOro TeCJla K PCHICHUIO TaKuX 3aJaqd
nehopMUpOBaHKs 3eMHOM MOBEPXHOCTH M FOPHOIO MacCHBa MECTOPOXKICHHUH, KaK: pacueT oCelaHHui
3eMHOU MOBCPXHOCTHU U OLCHKA JIOKAJIBbHOI'O HaHpH)KeHHO-ILC(bOpMI/IpOBaHHOrO COCTOsHUS B ITpCACIax
Ppa3JIOMHBIX 30H. OHTI/IMI/ISI/IpOBaTL METOAbI TCOAUMHAMUYCCKOIO MOHUTOPHHIA B 3aBUCHUMOCTH OT
CHCL[I/I(bI/IKI/I O6LeKTa U BBIBJIATH AHOMAJIBHOC ITOBCACHHUC HU3SMCPACMBIX MMapaMCETPOB. OHCHI/IBaTB
TEKyIIUH ypOBEHb Ne(hOpMAIIMOHHONW AKTUBHOCTH HEAP W CTENCHb TCOAMHAMUYECKOW OIMacHOCTH
KOHKPETHBIX OOBEKTOB OOYCTPOMCTBa MECTOPOXKIACHHMH (CKBa)KMHA, MPOMBICIOBBIM TPyOONPOBOA H
Ap.).

BJIAJIETh:
Hasrikamu OPpUMCHCHUSA MCTOJ0B FGO)II/IH&MI/I‘ICCKOIZ JANAarHOCTUKN MCCTOpO)KI[CHI/Iﬁ K PCUICHUIO
MPAaKTUYECKUX 3a/lad Ha pa3pabaThiBacMbIX He(TEra3zoBbIX MECTOPOXKICHHSIX W IKCILTyaTHPYEMBIX
MOA3CMHBIX I'a30XpaHUJIUIIAX.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Bgenenne 1 1
BPEMCHH reOIMHAMHYECK
) CoBpemMeHHOE e eckoe ) 5 )

COCTOSIHUC HEAP

OcHOBHBIE ~ BHIBl  TI'€OJMHAMHYECKUX
3 MIOCJEICTBUN pa3paboTku 2 3 2
MECTOPOXKJICHHUH HE(TH U Ta3a

AHaIUTHYCCKUE W YHCICHHEIC MOACIN

4 oCeaHui 3eMHOHU MTOBEPXHOCTH 2 2 2
MECTOPOXKICHUI
MonenupoBanue neopMalnOHHOM

5 aKTUBHU3ALMK Pa3JIOMOB IpU pa3paboTKe 2 3 2
MECTOPOXKIECHUN

6 Mertons TeO/MHAMHUIECKOrO ) 5 )
MOHHUTOPHUHIa MECTOPOKACHUI

7 OmnacHsle pa3joMbl U WX IHAarHOCTHKA 2 2 2
OneHka reoAMHaMUYECKOM ONACHOCTH

8 00BEKTOB UHPPACTPYKTYPBI 2 1 2
MECTOPOXKIECHUN

Hroro yacos 15 15 15

Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemecrtp: 3 (Ocennuii)
1. Beenenue

[Mpeamer W MeTombl pemieHUs 3a1ad OOECHEYCHHUS TeOIMHAMUYECKOHW O€30MacHOCTH OOBEKTOB
He()TEera3oBOro KOMIUIEKCA HAa OCHOBE MOHHTOPHHIa pa3pabaThlBaéMbIX MECTOPOXKACHUH
YIJIEBOZOPOIOB.

2. COBpeMCHHOC TCOAMHAMHUYCCKOC COCTOAHUC HCAD

[lpunumnuaneHas cxema (OPMHUPOBAHUS COBPEMEHHOIO TE€OJUHAMHYECKOTO COCTOSHHSI HEAp
pa3pabaTbIBAEMBIX MECTOPOXKICHUN. XapaKTepHCTHUKA IHJOTCHHBIX, SK30T€HHBIX M TEXHOTCHHBIX
(akTOpPOB ONPEACISIONINX COBPEMEHHYIO F€OAMHAMHKY pa3palaTbiBaeMbIX MeCTOpoxaAcHU. Tembl
CEeMUHApOB: OLIEHKa YpPOBHA M MAacIITa0OB HPUPOJHBIX M TEXHOTeHHBIX Aedopmanuii 3eMHOMN
[TOBEPXHOCTH JIJIS1 pa3INYHBIX PETHOHOB.

3. OcHOBHEIC BUJbI TCOAMHAMHYCCKHUX HOCJ'IC,Z[CTBI/Iﬁ pa3pa60TKH MCCTOpO)KI[eHI/Iﬁ He(bTI/I H rasa

Knaccuduranus ceiicmonedopmaimoHHBIX [TOCIIEACTBUHN 1O TeHe3nucy hopmupoBanue. Tunuzanus u
WHTEHCUBHOCTb TEXHOI€HHBIX U TEXHOT€HHO-WHIYLUUPOBAHHBIX I'€OJMHAMHYECKUX I1OCIIECACTBUH.
OcCHOBHBIE TPEANOCHUIKM (POPMUPOBAHMS aHOMANBHBIX AedopManuii U CEHCMHUYECKUX COOBITHH.
Tembl cemuHapoB: AHanu3 (GopMUpOBaHHS OOLIMPHBIX OCENAHUH, Ne(OPMAIIMOHHONW aKTHBH3ALUH
Pa3IOMOB U 3€MJIETPSICEHUI Ha KOHKPETHBIX MECTOPOXKICHUAX.

4. AHaIMTUYECKUEC M YUCIICHHBIC MOACIN OCG,I[aHPIfI 3€MHOHU MOBCPXHOCTH MeCTOpO)KZ[eHI/Iﬁ

AHaIMTHYECKHE METOAbl OLEHKM OCeNAaHWW 3€MHOW TOBEPXHOCTH MECTOPOXKICHUH ¢
WCIIONb30BaHUEM TeOpHU Je(OpPMAIMOHHBIX siiep ¥ MerofoB llankoBuua-HeliGepa u dyHkumii
I'puna. YncieHHble pacdeThl OCEIaHWI HA OCHOBE METOIOB KOHEYHBIX W TPAHUYHBIX IIIEMEHTOB.
Tembl cemunapoB: IlpuMmepsl peanM3anMu aHAJUTHYECKMX M YUCICHHBIX METOJOB pacuera
CMEUICHUH 3eMHOH IMOBEPXHOCTH KOHKPETHBIX MECTOPOKICHHH.

5. MonenupoBanue nehopManrOHHON aKTUBU3ALUU PA3JIOMOB IIPH Pa3pabOTKE MECTOPOKACHUI

JluciokamoHHbIE MOZAENN pPa3IOMOB U YIPYTHUX, YIOPYTro- BSA3KUX W MHOTOCIOMHBIX CpEm.
[IpumeHenune Mmozeneil ynpyrux BKIFOUEHUM M [ApaMeTPUUYECKOIO HMHAYLUPOBAHUS AJIS pacueTa
JIOKaJBHBIX TIOJIEH cMelleHuH, nedopManuii 1 HapsOKEHU B 30HAX Pa3ioMoB. TeMbl ceMUHapOB:
[IpoBeneHue pacuyeToB M CpPaBHUTENIBHBIA aHaIW3 MOJEH CMEIIEHUW U1 Pa3jiu4HbIX MOJEIEH
Pa3IoMOB Ha mpuUMepe HeTera3oBbIX MECTOPOXKACHHUN U MOA3EMHBIX T'a30XPaHMIHIL.

6. MCTO,Z[BI reoAMHaAaMUYCCKOTO MOHUTOPHUHIA MeCTOpO)KI[CHI/Iﬁ

Mertonsl Ha3eMHOW W CIIyTHHKOBOW TeOME3WU H3MepeHHs JedopMmaruii 3eMHOW MOBEPXHOCTH.
MeTponoruss 1 COBMEIIEHHE METOAOB MOHHUTOPHMHIA C Pa3iIM4YHON MPOCTPAHCTBEHHO-BPEMEHHON
JETANbHOCTBI0  M3MepeHuid. OnTuMu3anMs perlaMeHTa MOHUTOPUHIOBBIX —HaOMIONEeHWH B
3aBHCUMOCTH OT cnenuduku HedTera3oBeix 00beKTOB. TeMbl ceMuHapoB: KoHKpeTHBIE mpHUMeEpbI
peanM3aluy  I'€OJUHAMUYECKOIO MOHHUTOPUHIA [UId YCJIOBUM CYXOIyTHBIX MECTOPOXXKICHUMH,
menb(GOoBbIX 00BEKTOB M MOJ3EMHBIX XPaHWINL] ra3a.

7. OnacHeie Pas3JIOMbI U UX JUATrHOCTUKA

OmnpexneneHue OMacHOro pasjioma, U ero nedopMalMOHHBIE XapaKTEPUCTHUKU. MeToabl BBISBICHUS
OIIACHBIX Pa3JIOMOB U MPUMEPHI aBaPUHHOCTH CKBAXUH M IPOMBICIOBBIX TPYyOOIIPOBOIOB B MECTax
UX TposiBIEHHA. Tembl CEMHHApoB: DBpIABIEHHE 30H ONAcHBIX pa3IOMOB Ha pa3IUYHBIX
MECTOPOXKJICHHUSX U MOJI3EMHBIX XpaHUJIHILAX Ia3a.

8. OreHka reoAMHaMUYECKON OMTaCHOCTH OOBEKTOB HH(PPACTPYKTYPhI MECTOPOXKACHHMA



IlpencraBneHuss © TEOAMHAMMYECKOM OMNACHOCTHM W TI'EOAMHAMHUYECKOM pHCKE OOBEKTOB
HedTerazoBoro koMiuiekca. Kpurepun u rpajanusi CTEIEHH OMAaCHOCTU B 3aBUCHMOCTH OT YPOBHS
AHOMAJIBHOTO T'€0IMHAMMYECKOIO COCTOSHUS HEOP MECTOPOXKIEHHMs Ha PasjIM4HbIX CTaJAHUAX €ro
paspaborku. Tema cemuHapa: paliOHUPOBAaHWE TEPPUTOPHUH KOHKPETHBIX MECTOPOXKICHUN U
MOJ3EMHBIX ra30XPaHWIUII 10 CTEIIEHU T'€0JUHAMUYECKON OIIaCHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Ky3pmus 1O. O. CoBpemeHHas TeolMHaMUKa U OLIEHKA TeOAMHAMHYECKOTO PUCKa IIPH
HeApOnoab30BaHUU. M.: «ArenTcTBo DKoHOMIYeckux HoBocTei».1999. 220 c.
2. Kyszemun 1O. O., XKyko B. C. CoBpeMeHHas reolMHAMHKA U Bapualu (GU3MIECKUX CBOMCTB
ropssIx nopoxa. M.: U3a-Bo: «MockoBckuii I'ocynapctennslil [opablii YHUBepcute». 2004. 262 c.
3. Kamnukos 1O. A., Amuxmun C. . MexaHnka TOpHBIX MOPOJT IPH pazpaboTKe MECTOPOXKICHUN
yIreBoAopogHoro celpbs. M.: «l'opHast kaura». 2019. 496 c.

JlononHuTeNbHAS TUTEPATypa
4. Chilingarian G. V., Donaldson E. C., Yen T .F. (editors). Subsidence due to fluid withdrawal.
Elsevier Science. Amsterdam, Lausanne, New York, Oxford, Shannon, Tokyo. 1995. 519p.
5. Xucamos P. C., I'atusarymnun H. C., Ky3smus 0. O. CoBpemeHHas reoluHaMUKa U CEHCMHUYHOCTh
IOro-Boctoka Tarapcrana. Kazans. [TAO «Tartnedts». 2012. 240 c.
6. Yang S, 2016. Fundamentals of Petrophysics Second Edition. Springer and China University of
Petroleum. Beijing. 509pp.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HO,I[FOTOBJ'ICHHLIG COCTABUTCIICM MMPOrpaMMBbI IIPE3CHTANU 10 BCEM TCMaM (CYMMapHO ~300 CHaﬁ,I[OB)

PazpaboranHble cocTaBUTENIEM IPOrPaMMBI pacdeTHbIe Moayau B Excel /i mpoBeieHust CEeMUHAPCKUX
3aHATHH.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JTUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHWs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAEICHUS WU NOHATHSA,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAJIOM CIIy)KHUT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3y4YeHHUs] OTAEIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamarbCcsl 3a KOHCYIBTAlUSIMU
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJIb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3zpaGoTunk: 10.0. Ky3smuH, n-p pus.-mart. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3maer u cnoco0eH  HCIOIb30BaTh B
npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAyYHOM s3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJIbl TIPH PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH pelIeHHs], TOHUMAET U YYUTHIBAET HA MPAKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKUM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare msydenus aucuuiinHbel «leoquHamuueckas 0€30MacHOCTh U MOHUTOPUHI NIPH pa3paboTKe

MECTOPOX/ICHUI» 00yJaronuics JOIKEH:

3HAThb:

OCHOBHBIC TIOJIOKCHUSI MEXaHWKH Je(OPMUPYEMOrO TBEPIOro Tela, OCOOCHHOCTH TEOJIOTHH U
pa3paboTKu MECTOPOXKACHWH He(DTH M Taza W IKCIUTyaTallMy IOJ3EMHBIX Ta30XpaHWINII, 0a30BbIe
METOJbl CITyTHUKOBOW M HAa3eMHOW TI'€0AE3MH, OCOOCHHOCTH MEXaHHMYECKHX CBOMCTB OCaJIO0YHBIX
TOPHBIX MTOPOI.

yMeThb:

[IpuMeHST, METOOBl MEXaHWKH Je(OpPMHPYEMOro TBEpIOrO Tella K PEUICHHI0 TaKuX 3ajad
ne(opMUpOBaHKs 3eMHOH ITOBEPXHOCTH M TOPHOTO MacCHBa MECTOPOXKICHUH, KaK: pacdeT OCeNaHHui
3€MHOM MMOBEPXHOCTH M OICHKA JIOKAJIBHOTO HAIPSKEHHO-1e(OPMUPOBAHHOIO COCTOSIHUS B Ipeiesiax
pa3oMHBIX 30H. ONTUMH3MPOBATH METOABI TEOAMHAMUYECKOTO MOHUTOPUHIa B 3aBHCUMOCTH OT
cieriiUKH OOBEKTa M BBIABISATH AHOMAJBbHOE IOBEIICHHE H3MEpsieMbIX ImapamerpoB. OleHHBaTh
TEeKyIIMH ypOBeHb JAe()OpPMAIMOHHON aKTUBHOCTH HEIpP W CTENCHb T'eOIUHAMUYECKOH OIACHOCTH
KOHKPETHBIX OOBEKTOB OOYCTpOICTBA MECTOPOXKICHHN (CKBa)XKMHA, MPOMBICIOBBIN TPYOONPOBOJ H

zp.).

BJIaJeTh:

HaBbikamMy mnpuMeHEeHHS METOJOB T€ONWHAMHUYECKOW IWAarHOCTHKH MECTOPOXKIEHUH K pEeIIeHHI0
MPaKTUYECKUX 3aj]ad Ha pa3pabaThiBaeMbIX HEPTETa30BBIX MECTOPOXKICHHUSIX U IKCILTyaTHPYEMBIX
MOJI3EMHBIX Ta30XPaHMINIIAX.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Mpumep Tembl noxmana Ha cemuHape: O0630p aedopManuii 3eMHOM TTOBEPXHOCTH HA HEPTETa30BBIX
MECTOPOXKIICHHUAX M MOJA3EMHBIX XPaHIIUIAX Ta3a

[Tpumep 3amaunm ans pomariHero 3agaHus: OLEGHUTh COOTHOILCHHE TEMIIEPAaTypHBIX M OapHuecKUX
BEPTHKAJIBHBIX CMEUICHUH 36MHOW TTOBEPXHOCTH, KOTa TeMneparypa nsmensercs Ha 10 rpagycos C, a
nasnenue Ha 1 Klla.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeueHb KOHTPOIBHBIX BOIIPOCOB:

1.KakoBBI OCHOBHBIE BHJIBI BO3ICUCTBHI, (POPMHUPYIOMINX COBPEMEHHOE T'€OJMHAMHYECKOE COCTOSTHHUE
Heap?

2.Kakne w3 wmeTeoposornyeckux aedopManvii 3eMHOW TOBEPXHOCTH 0O0NajgaroT HauOOoJbIIei
BEJIMYUHOMN?

3.3 kakux HHPOPMAIMOHHBIX IOJICUCTEM COCTOHMT ONTHUMANbHAS CTPYKTypa T'€OJUHAMUYECKOTO
MOHHUTOPHHIa MeCTOpOKIAeHUN Y B?

4. Kakue pacueTHbIE MOJENM HCIOJB3YHOTCS JJIsl OLEHKHM OCENAHWS 3€MHOH IOBEPXHOCTH IpH
pa3paboTke MECTOPOKACHUN?

5. YeM OTIMYArOTCS aKTHBHBIC U OIIACHBIC pa3J'IOMI>I?



6. B kakux eaMHMIIaX M3MEPEHUN OIIEHWBAETCA TeOJAMHAMH4ecKas omacHocTh? [eoanmHaMHu4YecKHii
puck?

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1.BeiBecTr popMyity OTHOCHTENBHBIX AedopMaruii n3ruda A yCIoBUH MIIOCKOH 3a1auu.
2.0mpenenuth Ko3pdunuentT buo uyepes xomOuHanmio kod3gduuuentoB Ilyaccona miis M30TponHOM
MOPUCTOH, (DITFONIOHACKIIIICHHOM CPEIbI.

3. INomyunTs GopMynny pacrmpeesieHHe BEpPTUKAIbHBIX CMEIICHUN 36MHON MOBEPXHOCTH Ul CIIydas
BepTUKaNbHOTO 'tensile fault',

4.0ueHUTh COOTHOUICHHE BEPTUKAIBHBIX U TOPU30HTAIBHBIX CMELICHUH MMOBEPXHOCTH B LICHTPE HaJ
MOTPY’KEHHBIM LIAPOBBIM SIPOM Aedopmannii pacTsHKEeHHS.

5.CpaBHUTH TOUYHOCTh M3MEPEHHS] BEPTUKAILHON KOMIIOHEHTHI CMEIICHWI MO JaHHBIM Ha3eMHOW U
CITyTHUKOBOU reo/ie3un.

Kputepun onennBanus

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHUAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOIYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ymoBneTBopuTelabHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTS TajdbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HEyJOBIETBOpUTENBHO" (2 Oaia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH



JuddepenumupoBanuplii 3a4€T MPOBOAUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Owiete
NpPE/ACTaBICHO JBa TEOpPEeTHYeCKHMX Bompoca. I[lpm mpoBerneHuu 3auéra  oOydaromiemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



