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AHHOTANMA

Kypc mocBsmeH pemieHWro 3ajad IO OIGHKE YPOBHS TEOAMHAMHYECKOW OIACHOCTH OOBEKTOB
WHQPACTPYKTYPHI, BO3HUKAIONICH MPH JITUTENbHONU pa3paboTke MecTopoxaeHni YB u onmcaHuio MeTomoB
KOMILJICKCHOTO HA3eMHO-KOCMHUYECKOTO MOHUTOPHHIa MECTOPOXKICHHH, NMPUMEHSEMBIX Ul OOeCreueHHs
9KOJIOTO-ITPOMBITIIICHHON 0e30MacHOCTH He(Tera3oBblX OOBEKTOB. B mepBod YacTu Kypca MPHUBOISATCS
JTaHHBIC AaHAMTHYECKOTO 0030pa O HEraTHBHBIX TE€OIMHAMUYECKUX (cecMoe(hOPMAIIHOHHBIX ) TOCIEICTBUSIX
JUINTENILHOW pa3pabOTKU MECTOpOXKIeHH HepTH W Ta3a, BKItouas melb(oBble MecTopokacHus. [lamee
paccMaTpHBalOTCS TEOPETUYECKUE BONPOCH! (POPMHUPOBAHHS TEXHOTCHHBIX M TEXHOTCHHO-UHIYLUPOBAHHBIX
reoZie()OpMallMOHHBIX MPOIECCOB U OOOCHOBBIBAETCS KiaccH(UKanus 3Tux siBieHui. Ha ocHoBe MeTonos
MEXaHUKH TBEPABIX Tel C JAe(eKTaMu pacCMaTpUBAIOTCS BOMPOCH (POPMHUPOBAHHS W MOICITHPOBAHHS
aHOMaJIbHBIX JIe(OopMaIMii 3eMHOI TOBEPXHOCTH (OOIIMPHBIE OCEAAaHMsI 3eMHON MOBEPXHOCTH M aKTUBH3ALIUSA
pa3ioMHbIX 30H). OOOCHOBBIBAIOTCS TMPEACTABICHHS O IMapaMETPUYECKOM HHIYLIUPOBAHUH aHOMAaJbHBIX
ne(opMalnOHHBIX IPOLIECCOB U HETMHEHHOM XapakTepe MPOsIBICHUS TeOANHAMUYECKHUX MTPOIIECCOB B MEPUOJ
pa3paboTKu MECTOPOXKICHUH.

ITpuBoasTCs cBEAECHUSI O METPOJIOTUHU U PErNIaMEHTaX MCHOIb30BAHUS CYIIECTBYIOUIMX METOIOB Ha3eMHOU M
CITyTHUKOBOW T€OJE3UH, IPUMECHIEMBIX Ha MECTOPOXKICHHUIX YIIEBOJOPOIHOTO ChIpbsi. I3maratorcs
NPUHIMIBl  ONTUMH3AUMU HaOMIONeHUH U (QOpMyIHpYyeTCs ONTUMANBHBIN pPErIaMeHT KOMIUIEKCHOTO
re0JMHAMHYECKOTO MOHHUTOPHHTA, KOTOPBIA BapbUPYeTCS B 3aBHCUMOCTH OT CIEHU(HKH pa3paboTKu H
JKCIUTyaTallMd OOBEKTOB HE(TEra3oBoro KOMIUIEKCA (CyXOMyTHbIE M UIETb(OBBIE MECTOPOXKICHUS,
MO/I3EMHBIC XPAHUIIUINA Ta3a).

B 3axmounTenbHON YacTM Kypca M3JaraloTcs CyIIECTBYIONIIME IOIXOAbI K OILEHKE TI'eOIMHAMUYECKON
ONACHOCTH M TEOJAMHAMUYECKOTO pHCKa He(Tera3oBbix 00bekTOB. Ha OCHOBE aHanM3a CyIIECTBYHOLICH
HOpPMAaTHBHOW 0a3bl OOOCHOBBIBACTCS BBEICHUE MOHATHS «OMACHBIM Pa3iIoM» M JIEMOHCTPHPYETCS, UTO
HauOOJNbIINE HKOJIIOTO-TEONMHAMUYECKAE W aBapHUHBIC TOCJIEACTBUS OOBEKTOB HH(PPACTPYKTYpHI
MeCTOpOXKJieHH YB cBsi3aHbl ¢ aHOMaJIbHOW Jle()OpPMAIIMOHHON aKTHUBHOCTBIO OMACHBIX PAa3JIOMOB.
OnuchIBaIOTCS TMPEBEHTUBHBIC MEPOIPUATHS 110 CHW)KCHHIO YPOBHS HETaTHBHBIX TI'€OAWHAMUYECKHX
MOCIECTBUI pa3paboTKU MECTOPOXKICHUH YIIICBOLOPOAOB U HOA3EMHBIX I'a30XPAaHIIIHIIL.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

3HAKOMCTBO C OCHOBHBIMM BUJAMU HETAaTUBHBIX TI'COAMHAMUYECKUX IIOCJIEACTBUN JJIMTEIbHOMN
pa3paboTKU MECTOPOXKIECHUH, METOAaMU T€OJUHAMUYECKOTO MOHUTOPHUHTa MECTOPOXKIICHUH U aHAIH3a
pe3yabTaToB  M3MEpPEHMH, MOAXOJaMHM K OIEHKE TIE€OJMHAMHYECKOM ONAacHOCTH OOBEKTOB
HHQPACTPYKTYPHl MECTOPOXKICHUH U pa3padOTKe MPEBEHTHUBHBIX MEPONPHUSATHH IO CHUKEHHUIO
re0lMHaMHUYECKOIO PUCKA.

3amaum JUCIUTLIHHBI
JucnunivHa HarnpapieHa Ha pellieHre CIeTyIOMNX 3a1ay:

1. IlomyyeHne 3HaHMH O COBPEMEHHOM TI'€OAMHAMHUYECKOM COCTOSIHUM HEIp Ha pa3padaTbiBaeMbIX
MECTOPOXKJIECHUSIX HEPTH U Ta3a.

2. O3HakOMJICHHE CTYICHTOB C COBPEMEHHBIMH METOAAMH T€OJUHAMHYECKOr0 MOHHUTOPUHTA
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 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,

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 OcymecTBisier TMOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCHOHANBFHOW  NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK




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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBarTh 3ajiady, [JIAHHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHHs], 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 TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

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




3HAaTh:
OcHOBHBIE TIOJOKEHUS MEXaHWKH JIe(OPMHPYEMOTO TBEPAOTO TeiNa, OCOOCHHOCTH TEOJNOTHH U
pa3pa60TKH MeCTOpO)K,Z[GHI/Iﬁ He(bTI/I M Tra3a W I3KCITyaTalluu IMOA3CMHBIX I'd30XpaHHWJINUII, 63.30BBI€
METO/Ibl CIyTHUKOBOW M HAa3€MHOH TeO/ie3WH, OCOOCHHOCTH MEXaHHWYECKHX CBOWCTB OCaJOYHBIX
TOPHBIX IMOPO.

YMETh!
HpPIMerITL METOAbBI MEXAaHUKHN I[G(I)OpMI/IpyeMOFO TBECPAOTO TCJIa K PCHICHUIO TaKUX 3aldaq
nedopMUpOBaHKs 3eMHON TTOBEPXHOCTH M TOPHOTO MAaCcCHBa MECTOPOXKICHHH, KaK: pacyeT OCeIaHui
3eMHOU MOBCPXHOCTHU U OLCHKA JIOKAJIBbHOI'O HaHpH)KeHHO-ILC(bOpMI/IpOBaHHOrO COCTOsHUS B ITpCACIax
Ppa3JIOMHBIX 30H. OHTI/IMI/ISI/IPOBaTB METOAbl T'€OAUHAMUYCCKOIO0O MOHHMTOpPHWHIA B 3aBUCUMOCTHU OT
CHCL[I/I(bI/IKI/I OG’LCKT& U BBIABJISITb dHOMAJIBHOC ITOBCACHUC H3MCPACMBIX IMApaMCTPOB. OHCHI/IBaTB
TEKyIIUH ypOBEeHb JAe(OpMaIlOHHOW aKTUBHOCTH HEIP W CTENEHb TI'€OIWHAMHYECKOW OMAaCHOCTH
KOHKPETHBIX OOBEKTOB OOYCTPOICTBa MECTOPOXKICHHH (CKBa)KMHA, MPOMBICIOBBIA TPyOONpoOBOL M
Ap.).

BJIAJIETh:
Hasrikamu OPpUMCHCHUSA MCTOJ0B FGO)II/IH&MI/I‘ICCKOIZ JANAarHOCTUKN MCCTOpO)KI[CHI/Iﬁ K PCUICHUIO
MPAaKTUYECKUX 3a/lad Ha pa3pabaThiBaeMbIX HE(PTETa30BBIX MECTOPOXACHUSX M IKCILTYaTUPYEMbIX
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

AHaIUTHYECKHE UM YHCICHHEIC MOACIN

4 oCeaHui 3eMHOHU TTOBEPXHOCTH 2 2 2
MECTOPOXKICHUI
MonenupoBanue neopMalnOHHOM

5 aKTUBHU3ALMHM PAa3JIOMOB MpHU pa3paboTKe 2 3 2
MECTOPOXKIECHUN

6 Mertons TeO/MHAMHUIECKOrO ) 5 )
MOHHUTOPHUHIa MECTOPOKACHUI

7 OmnacHsle pa3joMbl U WX IHAarHOCTHKA 2 2 2
OneHka reoAMHaMU4ECKOM OIaCHOCTH

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

[Mpenmer W MeToAbl pelIeHHs 33had OOECICUeHHs TeOIMHAMHYECKOW O0€30IacHOCTH OOBEKTOB
He(TEera3oBOro KOMIUIEKCA Ha OCHOBE MOHMUTOPHMHIA pa3pabaTblBaéMbIX MECTOPOKICHUIM
YIJIEBOZOPOIOB.

2. COBpeMCHHOC TCOAMHAMHUYCCKOC COCTOAHUC HCAD

[lpunumnuaneHas cxema (OPMHUPOBAHUS COBPEMEHHOIO TE€OJUHAMHYECKOTO COCTOSHHSI HEAp
pa3pabaTbIBAEMBIX MECTOPOXKICHUH. XapaKTepHUCTUKA JHIOTCHHBIX, AK30T€HHBIX M TEXHOT€HHBIX
(akTOpPOB ONPEACISIONINX COBPEMEHHYIO F€OAMHAMHKY pa3palaTbiBaeMbIX MeCTOpoxaAcHU. Tembl
CEeMUHApOB: OILIEHKa YpPOBHA M MacIITa0OB MHPUPOJHBIX M TEXHOTEHHBIX Aedopmanuii 3eMHOI
[TOBEPXHOCTH JIJIS1 pa3INYHBIX PETHOHOB.

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

Knaccuduranus ceiicmonedopmMaiioHHBIX TOCIEACTBUN 1O TeHe3ucy GpopMupoBaHue. Tunuzanus u
WHTEHCUBHOCTb TEXHOTE€HHBIX M TEXHOICHHO-UHIYLMPOBAaHHBIX I'C€OAMHAMHUYECKUX IIOCIEICTBUM.
OcCHOBHBIE TPEANOCHUIKM (POPMUPOBAHMS aHOMANBHBIX AedopManuii U CEHCMHUYECKUX COOBITHH.
Tembl cemuHapoB: AHanu3 GOPMHUPOBAHUS OOLIMPHBIX OCENaHMH, Ae(hOPMALIMOHHON aKTHBU3AIMN
Pa3IOMOB U 3€MJIETPSICEHUI Ha KOHKPETHBIX MECTOPOXKICHUAX.

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

AHaIMTHYECKHE METOABl OIIGHKM OCEJaHWid 3EMHOH  IOBEPXHOCTH MECTOPOXKICHHH C
WCIIONBb30BaHUEM TeopuH JedopMalMoHHBIX sjiep W MeTonoB [lankoBuua-Heitbepa u dyHkuumi
I'puna. UnciaeHHBbIE pacyeThl OCEJaHWH Ha OCHOBE METOJOB KOHEYHBIX M TPaHHYHBIX HJIEMEHTOB.
Tembl cemunapoB: IlpuMmepsl peanM3anMu aHAJUTHYECKMX M YUCICHHBIX METOJOB pacuera
CMEUICHUH 3eMHOH IMOBEPXHOCTH KOHKPETHBIX MECTOPOKICHHH.

5. MonenupoBanue nehopManrOHHON aKTUBU3ALUU PA3JIOMOB IIPH Pa3pabOTKE MECTOPOKACHUI

JluciokamoHHbIE MOJENN PA3JIOMOB JUIsl YOPYTHX, YIPYro- BS3KHMX M MHOTOCIOWHBIX CpE.
IIpumenenue Mmozenedl ynpyrux BKIIIOYEHHH M IapaMeTpUYECKOro MHIYLHMPOBAaHUS Ul pacdera
JIOKaJbHBIX TOJNEH CMEIIeHuH, AedopManii 1 HalpsDKEHUH B 30HaX pas3ioMoOB. TeMbl CEeMHHAPOB:
[IpoBeneHnue pacdyeToB M CpPaBHUTENBHBIM AHAIM3 IIOJIEM CMEMIEHUH Ul Pas3iM4YHbIX MOJEeH
Pa3IoMOB Ha mpuUMepe HeTera3oBbIX MECTOPOXKACHHUN U MOA3EMHBIX T'a30XPaHMIHIL.

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

Mertonpl Ha3eMHOW W CIYTHHUKOBOW T€OJle3MH W3MepeHus: jaedopManuii 3eMHOH MOBEPXHOCTH.
MeTponoruss ¥ COBMEIICHHE METOJOB MOHUTOPHHIA C PA3NMYHOM IMPOCTPaHCTBEHHO-BPEMEHHOMN
JETaIbHOCTBI0 M3MepeHuid. OnTuMu3anus peniaMeHTa MOHUTOPUHIOBBIX —HAOMIOAEHUH B
3aBHCUMOCTH OT cnenuduku HedTera3oBeix 00beKTOB. TeMbl ceMuHapoB: KoHKpeTHBIE mpHUMeEpbI
peav3aluy  I'€OJUHAMHYECKOIO MOHHUTOPHMHIA JUISI YCJIOBUH CYXOIyTHBIX MECTOPOXIEHUI,
menb(GOoBbIX 00BEKTOB M MOJ3EMHBIX XPaHWINL] ra3a.

7. OnacHeie Pas3JIOMbI U UX JUATrHOCTUKA

Omnpexnenenne OMacHOro pasjioma, U ero jAe(opManroHHBIE XapaKTePUCTUKU. MeTOnbl BBISBICHUS
OIACHBIX Pa3JIOMOB M MpPUMEPHl aBAPHMHHOCTU CKBAXXMH U MPOMBICIOBBIX TPYOOIPOBOJOB B MECTax
UX TposBIEHHS. TemMbl CeMHHapoB: DBBISBIEHHE 30H ONACHBIX pa3IOMOB Ha Pa3INYHBIX
MECTOPOXKJICHHUSX U MOJI3EMHBIX XpaHUJIHILAX Ia3a.

8. OreHka reoAMHaMUYECKON OMTaCHOCTH OOBEKTOB HH(PPACTPYKTYPhI MECTOPOXKACHHMA



[lpencraBneHuss O TEOJMHAMHYECKOM OMACHOCTH M TEOJMHAMHYECKOM pPHUCKE OOBEKTOB
HedTerazoBoro koMiviekca. Kputepun u rpajanusi CTENEHH OMACHOCTH B 3aBHUCUMOCTU OT YPOBHS
AHOMAJIBHOIO I'€OJMHAMMUYECKOIO COCTOSHHUS HEIp MECTOPOXKAEHUS Ha Pa3IUYHBIX CTaIUsAX €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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
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 y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTIO U3yUEHUS;

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



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiajieHUS MaTepPHAIOM CIIY>KUT YyMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3y4YeHHs] OTACIBbHBIX TEM, BOINPOCOB, CIEAYET OOpamarbCsi 3a KOHCYJIbTALUSIMH
[IPENoJaBaTeo.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



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

kBaTuuKkanus: 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
OIIK-1.1  3Haer wu  cmnocoOeH  HUCNONB30BaTh B
npoeCcCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

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

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 0000maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHUTEIHHBIMHU
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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
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 MEXaHHKH JAe()OpMHPYeMOro TBEPIOrO Teila, OCOOCHHOCTH TEOJIOTHH |
pa3paboTKu MeCTOpOXKACHUH HeTH M Taza M IKCIUTyaTallMd TOA3EMHBIX Ta30XPaHWIHI, 0a30BbIC
METOJbl CITyTHUKOBOH M HAa3eMHOW T€0AE3MH, OCOOCHHOCTHM MEXaHHMYECKHX CBOMCTB OCaJIOYHBIX
TOPHBIX MTOPOI.

yMeThb:

[IpuMeHSTP METOIBl MEXaHMKH Je(OPMHPYEMOro TBEpAOTO Tela K PEIICHHUI0 TakuX 3ajad
nedopMUpOBaHHs 3eMHON TTOBEPXHOCTH M TOPHOTO MAaCCHBa MECTOPOXKICHHH, KaK: pacdeT OCeIaHui
3€MHOM MMOBEPXHOCTH M OICHKA JIOKAJIBHOTO HAIPSKEHHO-1e(OPMUPOBAHHOIO COCTOSIHUS B Ipeiesiax
pa3oMHBIX 30H. ONTUMHU3MPOBATh METOABI T€OAMHAMHYECKOTO MOHHUTOPHUHTA B 3aBUCHMOCTH OT
crietiiUKH OOBbEKTa M BBIABIATH AHOMAILHOE IIOBEICHHE H3MEpsSEMbIX mHapameTpoB. OLeHUBATH
TEeKyIIHH ypOBEHb Ae()OpMAIMOHHON aKTHMBHOCTH HEIp M CTEINEHb T'€OJMHAMHYECKOW ONAacHOCTH
KOHKPETHBIX OOBEKTOB OOYCTPOIMCTBa MECTOPOXKJICHHH (CKBa)KMHA, MPOMBICIOBBIA TpyOONpOBOI U
Jp.).

BJIaJeTh:

HaBbikamMy mnpuMeHEeHHS METOJOB T€ONWHAMHUYECKOW IWAarHOCTHKH MECTOPOXKIEHUH K pEeIIeHHI0
MPaKTUYECKUX 3ajad Ha pa3padaThiBaeMbIX HE(TEra30BBIX MECTOPOXKICHHUSAX W IKCIUTyaTHPYEMBIX
MOJI3EMHBIX Ta30XPaHMINIIAX.

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

[Mpumep Tembl noxmana Ha cemuHape: O030p gedopManuii 3eMHONM TTOBEPXHOCTH HAa HEPTETa30BBIX
MECTOPOXKIICHHUAX M MOJA3EMHBIX XPaHIIUIAX Ta3a

[Tpumep 3amaunm ams gomariHero 3agaHus: OIEHUTh COOTHOIIEHHE TEMIIEPaTypHBIX M OapHUuecKux

BEePTUKAIBHBIX CMEIICHUN 3eMHOW TMIOBEPXHOCTH, Korjia Temmneparypa usMmensercs Ha 10 rpagycos C, a
nasienne Ha 1 Kl1a.

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

[TepeueHb KOHTPOIBHBIX BOIIPOCOB:

1.KakoBBI OCHOBHBIC BHIIBI BO3JICHCTBHIA, (OPMUPYIOLIIMX COBPEMEHHOE I€OIMHAMUYECKOE COCTOSHUE
Heap?

2.Kakne w3 MeTeoposiorHyeckux JedopMamnuii 3eMHON TIOBEPXHOCTH 00JalaloT HaubobIien
BEJIMYUHOMN?

3.3 kakux MHQOPMALMOHHBIX IOACUCTEM COCTOMT ONTHMAJbHasg CTPYKTypa TI'€OIMHAMHYECKOTO
MOHHUTOPHHIa MeCTOpOKIAeHUN Y B?

4. Kakue pacueTHbIE MOJEIU MCIOJB3YIOTCS JUIs OLCHKH OCEIaHWs 3EMHOW IOBEPXHOCTH IIPU
pa3paboTke MECTOPOKACHUN?

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



6. B kakux eguHHMIIAX U3MEPEHHI OIEHMBAETCS TeOoJWHAMHUYECKas OmacHOCTh? |eonnHaMudecKkuit
puck?

IIpumepB! KOHTPOIBHBIX 3aJAHHMN:
1.BeiBecTr popMyity OTHOCHTENBHBIX AedopMaruii n3ruda A yCIoBUH MIIOCKOH 3a1auu.

2.0mpenenuth Ko3pdunuentT buo uyepes xomOuHanmio kod3gduuuentoB Ilyaccona miis M30TponHOM
MOPUCTOH, (DITFONIOHACKIIIICHHOM CPEIbI.

3. Tlonmyuuth opmyiny pacrpeneneHne BepTUKaIbHBIX CMEIICHHN 3€MHON MOBEPXHOCTH JJIsl CIydast
BepTUKaNbHOTO 'tensile fault',

4.01eHUTh COOTHOLICHHE BEPTUKAJIBHBIX M TOPU30HTAIBHBIX CMEIIEHUH MOBEPXHOCTH B LIEHTPE HaX
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 GayioB) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHUAMN.

Onenka "ormnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
peIIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHAThH IOJyYCHHBbIE 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 06amuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYLIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopuTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B H3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMy yu4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4eOHOH MpOrpaMMbl TUCHUIUIMHBI, JAOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHbIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



JuddepennmpoBannpiii 3a4€T NPOBOAUTCS B YCTHOH Qopme 1o Owneram. B kaxmom Ouiere
NpPE/ICTaBICHO JBa TEOPETHYECKWX Bompoca. [lpum mpoBemeHmm 3au€ra  oOydaromeMmycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



