degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B reopusnuKy MECTOPOXKICHUH YIIIEBOLOPOAOB
10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
npo¢uib NOArOTOBKHU: CucteMHbII aHAU3 U yIIPaBJICHUE B OOJIBIINX CHCTEMaX

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa TeOPETUIECKON M IKCTIEPUMEHTAIBHON (PU3UKH F'€0CHCTEM

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: C.b. TypyHTaes, n-p ¢u3.-mMart. Hayk, podeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadeapsl TEOPETUIECKOM U SKCIIepUMEHTaNbHOU (prsuku reocuctem 04.06.2020



AHHOTANMA
Kypc "BBemenue B reodu3uKy MECTOPOXKICHHH YINIEBOAOPOAOB" OTHOCHTCS K BapuUaTWBHOM dYacTu
00pa3oBaTeIbHOM MPOrpaMMBbl, H3y4yaeTcst Ha 6 Kypce.
Wzyuenne naHHOW NUCUMIUIMHBI ONMUPAETCS Ha 3HAHMA, MOJYYCHHbIE B MPOLIECCE OCBOCHMS TUCLMILIIHMHBI
"Beenenne B mMaremarndeckuii ananms", "Jluddepennmansasie ypaBHeHus", "YpaBHEHHS MaTeMaTHYecKON
¢dm3ukn","MexaHUKa CIUIONIHBIX cpen'.
Uzyuenne yueOHON AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boi MpodecCHOHAIbHOM
MOATOTOBKH MarucTpos, JOPMUPOBAHUE COOTBETCTBYIOUIMX KOMIETEHIINH.
B yueOHoOW gucuMIiuiMHE paccMaTpuBaloTCs (QyHIAMEHTANbHBIE 3aKOHBl T'eO(U3UKH, CEHCMOJIOTHUH,
BHYTpEHHee CTpoeHHe 3eMiIH, (PU3NUECKHue METObI NOTydeHHs HH(POPMAIIMK O CTPOCHUH 3eMIIM U Pa3BEAKH
He/p, IPUPOAa OCHOBHBIX (M3MYECKUX IMOJICH 3eMIIM, TEOPHUH HPOUCXOKIACHHA HedTH M (HOpMHUPOBAHUA
MECTOPOXJICHUH YITIEBOAOPOIOB, OCHOBHBIE XapaKTEPHUCTUKU M COCTaB IOPOJI-KOJJIEKTOPOB, COBPEMEHHBIE
METO/bI aHalln3a reo(u3ndeckoil HHPOPMALUU U TEOPUH 00PaOOTKM JaHHBIX CEHCMOPa3BEAKH,COBPEMEHHbBIE
mpoo6IeMbl reoU3UKH MECTOPOXKIICHUH YTIIEBOJOPOIOB.
CTyneHTsl Hay4aTcs JeaTh paBUIbHbIE BBIBOJBI U3 COMIOCTABICHUS PEe3yIbTaTOB U3MEPEHHH Te0(hn3nIeCcKuX
BEJIMYUH, MPOU3BOAUTE YHCICHHBIC OLEHKH IO MOPSAAKY BEJIMYMHBI, OLICHUBATh JOCTOBEPHOCTb U TOYHOCTH
MOJTy4aeMbIX pe3yabraroB. [lo OKOHYAaHMIO Kypca CTYAEHTHl OBJAJCIOT IPAKTUUYECKUMH HaBBIKAMHU
HCCJICAOBAHMS U PELICHUS TEOPETUUECKUX U MPUKIATHBIX 3a/1a4 TeO(PU3UKH.

1. leau u 3apauu

eap AUCUMNIMHBI

OBnajieHHEe COBPEMEHHBIM 3HAaHHEM O (H3MYECKHX Mpoleccax, NPOTEKAOIMX B HEApax 3eMIIH,
(hOpMHUPOBAaHNN MECTOPOXKACHUN He(dTH W rasza, reo(pU3NIECKUX METoJaxX IOUCKa U pa3paboTKu
MECTOPOXIICHHH YIJIEBOJAOPOJIOB, a TakXke NPUOOPETEHHE HaBBIKOB aHajIM3a Teo(Hu3ndecKon
MH(OPMAIIMK U PELICHUS 33/1a4 TOUCKOBOH M IPOMBICIIOBON FeO(pU3UKH.

3agauu AU CHUIIHHBI

» Jlatb crygeHTaM yriyOJieHHbIE 3HAHUS B 00NacTH TeoQHU3MKH MECTOPOXKICHHUN YTIIEBOJOPOAOB,
du3MUeCKUX MeToflaX MOoNydeHHs MH(OPMALUMH O CTPOSHHHM HEOp M O Hpoleccax, MPOTEKAIIIuX B
MECTOPOXKJIEHUAX YIIEBOIOPOIOB.

* HayuuTh CTyneHTOB NPUMEHSTH MMOTYYCHHBIC 3HAHUS IS PEIICHHS 3aa4 IIOMCKOBOW re€O(H3UKH U
mpooieM reopu3nKn pa3paboTKH MECTOPOXKIACHUHN YIIIEeBOIOPOIOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTPATEruIo NEUCTBUN

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIed Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM

JIeSITCIIbHOCTH
OIlIK-4.1  3maer mNOHATHA, 3aKOHBI U  TEOPHUH
OIIK-4 Crioco6eH NpUMEHATH METOIbI MaTeMaTU4ecKkoro, (YHKIIMOHAILHOTO W  CUCTEMHOTO
MaTeMaTHYEeCKOro, (PyHKIIMOHAIBHOTO U aHaJinsa
CHUCTEMHOI'0O aHajIn3a g 3aJa4 OIIK-4.2 [IpoBoauT aHATU3 ¥ MONEITUPOBAHUE TIPU ITOMOIITH
MOJICJIMPOBAHUS, aHAJIM3Aa U CUHTE3a METOJIOB MaTeMaTHYECKOTO, (YHKIIMOHATILHOTO u
ABTOMATHYECKOTO YIPABICHHUS TEXHUUECKMMHU  [CHCTEMHOTO aHallM3a [pPU  PENIEHHH TNPHUKIAJHBIX H
00BEKTAMU TEOPETUYECKUX  3a7ad  aBTOMAaTHYECKOTO  YIIPaBJICHUS

TEXHUYCCKUMU 00BEKTAMU




OIIK-5 CniocobeH BIOUpaTh METOBI 1 OIIK-5.1 Amnamm3upyer W OIpenensieT ONTHMAalbHbIE
pa3palarbIBaTh AJITOPUTMBI PELICHUS 3324 METO/BI JUIS PELICHHS 3a/1a4 aBTOMAaTHYECKOTO YIIPaBICHHUS
aBTOMAaTHYECKOT'0 yNPABICHUS CIOKHBIMHU
YHpaBIsieMbIMH 00BbEKTaMHU

[IK-2.1 Mmeer mmyOoKkoe 3HaHWE W TIOHUMaHUE JAUCIUILTAH
[MK-2 CriocobGeH nMpoBOIUTh MOJICTUPOBAHHUE MaTEMaTHYCCKOTO MOACIMPOBAHUS

CUCTEMHO-aHAIIUTUYECKUX KOMIUJIEKCOB U UX [IK-2.2 Brnageer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
KOMIIOHEHTOB KOMITHIOTEPHBIMH TTaKeTaMU MPOTpaMM JIJIsi MOACITUPOBAHUS
1 pacu€ToB
[TK-3 Crioco0eH K 0CYIIECTBICHHUIO I1K-3.1 Bmageer COBPEMEHHBIMU METOJaMH
TEOPETUYECKOTO U AKCIIEPUMEHTAIILHOTO TEOPETUYECKOTO H SKCIIEPUMEHTAIBHOTO

HUCCJIEI0BAaHHS CUCTEMHO-aHAJIUTHYECKUX CHCTEMHO-aHAIUTUYECKOTO UCCIEI0BAHNS

KOMILJIEKCOB M OLIEHKH ITOCTPOCHHBIX MOJIENei

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!
* (yHIaMeHTaIbHBIE 3aKOHBI T€O(U3UKH, CEHCMOIIOINHN, BHYTPEHHEE CTPOCHUE 3EMIIH;
* (pusnyeckre MEeTOAbI MOTYYCHUsI HHPOPMAIMU O CTPOSHUH 3€MIIM U Pa3BEAKH HEIp;
* TMPHUPOLY OCHOBHBIX (PM3MUECKUX MOJNICH 3eMin;
*  TEOpHH TNPOUCXOXKACHHS HePTH M (HOPMHPOBAHMS MECTOPOXKACHHH YIJIEBOAOPOJOB, OCHOBHEIC
XapaKTEePUCTUKU U COCTaB MOPOA-KOIJIEKTOPOB;
*  COBpPEMCHHBIC METOIbl aHanu3a reou3nueckol MHGOpMALUMU U TEOpHH OOPaOOTKH JaHHBIX
CEHCMOpa3BEKU;
* COBpPEMEHHBIE MPOOIEMBI Te0(PU3NKN MECTOPOXKACHHUH YIIIEBOIOPOIOB.
YMETh:
* TI0JIb30BaThCs CBOMMH 3HAHHMSMU JUIS ONPEEICHU OCHOBHBIX ITapaMeTPOB MCTOYHUKOB aHOMAJINI
npu reo(pU3NIECKUX U3MEPCHUSX;
* permiath mpsiMble U 0OpaTHbIC 3372491 FeODUUKH;
* JleNaTh NMPAaBUWIBHBIC BBHIBOJABI 3 COMOCTABICHHS PE3yNIbTaTOB U3MEPEHHI re0(pU3NUSCKUX BETHIHH
U TEOPHH;
* TMPOU3BOAWTH YHCIICHHBIC OIICHKH 10 TMOPSAKY BEJTHYHHEL,
* BHJETH B 3aJa4ax reo(pU3NUECKOM pa3BeIKH U IPOMBICIOBOM reopu3nku GU3NUECKOe COepIKaHHE;
*  OCBauMBaTh HOBBIC OONACTH TeO0(U3MKH, TEOPETUYECKUE MOAXOIBI M aHATM3UPOBATh HATYPHBIC
JIaHHBIE;
* OIICHUBATH IOCTOBEPHOCTH M TOYHOCTH ITOJyYaeMBIX PE3YJIbTATOB.
BIIAJICTh!
* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;
* HaBBIKAMH CaMOCTOSITEIBHOMI PadOTHI;
* KYyJIBbTYPOI MOCTAaHOBKH M MOJICTTMPOBAaHMS Ireo(pU3nvIecKux 3a1ad;
*  HaBBIKAMH T'PaMOTHOH 0OpaOOTKM HATYPHBIX NAHHBIX M COIOCTABJICHUS MX C TEOPETUYCCKUMHU
pe3yabTaTamuy;
* MPAKTUKOH MCCIIEIOBAHUS U PEIICHHS TEOPETHYCCKUX W MPUKIAIHBIX 3a/1a4 TeO(PU3UKH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 dusnka 3emiu 4 4 5
2 l'eopuznyeckue MeToABI U3YUCHUS HELP 3 3 10




Teopust mpoucxoxaeHuss HepTH W
3 ¢dbopmupoBaHus MECTOPOKICHUI 4 4 5
YIJIEBOJIOPOZIOB
4 l'eomexanuka u HeQTeno00OBIYa 4 4 10
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. ®usuka 3emin

Omuka 3emnu. OcHOBHBIE MapaMmeTpbl 3eMiM, Kak IutaHeTsl. [Ipomecchl B nmTocdepe M HX
nposiBieHusl. TekToHuka MmiauT. OCHOBHBIE XapaKTEPUCTHKH 3eMJIeTpsceHui. Mopeian MmoaroToBKU
3emieTpsceHuid. Pa3nomel.

I'eonorunyeckoe BpeMsL. OtHOcuTeNnbHas u abcomroTHas niKaa BpPEMEHU.
l'eonoro-crparurpaduyeckue 1 NaNCOHTOIOIMYECKUE METOABI ONPEACICHHS BO3pacTa MOPOA.
Crparurpaduyeckue noapasiesieHus BbIcIero panra @u3nyeckre MeToIb! OLIEHKH BO3pacTa MOpol.
PyOuauii-cTpOHUKEBBIH U YpaH-CBUHIIOBBIM METO/BI.

2. I'eopusnueckre METOBI U3YICHUS HEIP

I'paBumerprueckue meroasl. llpsimble n oOpaTHbIE 3a1auu rpaBHpa3BeIKku. MarHUTOMETpHUUECKHUE
Metoabl. [IpsaMbie u oOpaTHbie 3a1a4M MArHUTHOM pa3BeIKH. DJIEKTPOMArHUTHBIE METOABI Pa3BEIKH
Heap. ['eorepmuueckue metoasl. CeiicMoiorusi. YpaBHEHHE ABMXKEHHUS yIpyroi cpenbl. Ilnockue
yOpyrue BOJHBI B HEOIPaHUYEHHOW u30TponHOoW cpeae. OObeMHbIE CEHCMHYECKHE BOJIHBEI.
[ToBepxHOCTHBIE celicMuueckre BOJHBL. OTpakeHHE U TMPENIOMIIEHHE CeMCMHUYECKHX BOJIH. 3aKOH
Cuemnyca. ['onorpad ceficmuueckux BosH. OCHOBHBIE YEPThI CTPOEHUS 3eMIIH.

[Houckosas ceiicMonorusi. OCHOBHBIC XapaKTEPUCTHKH ceiicMudyeckux BoiH. [lomyuenue, o6paboTka
U UHTEpIpeTalnus ceHcCMUUYecKUX AaHHbIX. CelicMUYecKHe WCTOYHUKHM W IpueMHUKH. [IpuHImnbI
peleHus mpsIMbIX 3aaad ceiicMopasBenku. [Ipsimas u oOpartHast 3ajada Al OTPaKEHHOW BOJIHBI B
JIBYXCIIOWHOW cpefie ¢ HaKIOHHOW oTpaxaromeil rpanuiei. CrocoObl MOCTPOCHHS OTPa)KarollnuX
rpanui. Onudposka 3anuceit. [IpeodpazoBanne @ypoe. JexonBomonns. Murpamusi.

Pony dumronnos B reopmsnyeckux mpomeccax. Kpurepuin Kymona-Mopa. CeiicMuyHOCTh Ha
MECTOPOXKICHHUIX yIIeBOAOPOAOB. OCHOBHBIE MEXaHU3MBbl 3EMJICTPSCEHUH, HMHIYLUPOBAaHHBIX
pa3paboTKol MECTOPOXKICHUN YTITICBOIOPO/IOB.

3. Teopus npoucxoxaeHust HepTH U HOPMHUPOBAHUS MECTOPOXKICHUH YIIIEBOLOPOAOB

Cwitel, ompezensone Murpanuio (¢uonaoB. PopMUPOBaHHE MECTOPOXKICHUH YITIEBOIOPOIOB.
XapakTepuCTUKU MHOPOA-KOJUIEKTOPOB: MOPUCTOCTb, NPOHHULIAEMOCTb. leou3nueckue MeTOIbI
pa3BelIKM MECTOPOXKACHHMM  yrieBomoponoB. Kaporaxx ckBaxkuH, ero Buabl. [laccuBHBII
CEHCMUYECKUI MOHUTOPHHL.

4. 'eomexanuka U HeTen00bIUA

l'eomexanuka u HerenoObrua. [lonarue o reomexannueckor Mmonenu. CBOMCTBA MOPOI U CTPYKTYpa
MaccuBoB. O0macTh MPpUMEHEHNsT MEXaHUKH ropos. Kitaccuukanus 1 0CHOBHbIE CBOWCTBA MOPO.

CTpyKTypa MacCHBOB TOpHBIX Tiopoa. Mepapxus 6nokoB. Uneanuzanus nopoj. [Ipumenenne teopun
YOPYTroCTH U IIACTUYHOCTH. YIpyrue AegopManuoHHbIe CBOWCTBA MOPOIKI B 00pasiie. 3aBUCUMOCTh
nedopmanuu ot BpemeHH. Peonmormueckue mopenu. MexaHuueckass MOAENIb TBEPIOTO Tesld CO

CTPYKTYpOIL.




[IpouHoctHble cBoiicTBa. MeToAbl OMpeneneHus] MPOYHOCTH. 3aBUCUMOCTh MPOYHOCTH OT pa3Mepa
obpasua. Kputepun paspymenns. [loBepxaoct ocnadnenus. OpueHTanus TpemivH. MexaHn4deckue
cBoiictBa TpemuH. McnbiTanus TpeuinH. CBoiicTBa MeXOIOKOBBIX TPOMEXYTKOB. McciemoBanue
nedOpMaLMOHHBIX CBOWCTB HAPYIICHUH CIIOIIHOCTH CEHCMUYECKHUMH METOIAMHU.

[IpuMmeHeHne anropuTMOB HEIMHEHHOW AMHAMUKU IIPU aHAJIM3€ I'€OMEXaHWYECKUX IIPOLIECCOB.
Bpemennsie psanel HaOmonenuii. @a3oBas Touka u QaszoBas TpaekTopus. JuHaMudYecKue CUCTEMbI U
UX YCTOHYMBOCTb. ATTPAKTOPBI, MX THUNbI U ¢u3nueckuil cmbica. PpakranbHas pa3MEpHOCTDH
artpakTopoB. budypkanun. Uuepuuansusie MHOrooOpasus. Ilapamerpsr nopsinka. PexoncTpykuus
aTTPaKTOpoOB MO BpeMeHHBIM psjaMm. Teopema Takxenca. Meron ['pacOeprepa — Ilpokaun oneHkH
pPa3MEpHOCTH aTTpakTopoB. IIpOrHO3HBIE BO3MOKHOCTH METOJOB HEIUHEHHOW AMHAMHUKH IpU
aHaJln3e BPEeMEHHBIX PSJIOB B HEPTAHOM reou3uke.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

HeoOxonrmoe ob6opynoBaHue Ui JIEKIMKA | MPAKTUYECKUX 3aHATUI: ayIUTOPHsL, OCHALLICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, MHTEPAKTHUBHAS 10CKA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas JiuTeparypa
1. Kouapsu [T, Typynraes C.b. BBeaenue B reoru3nky MECTOpOKACHUHN YIII€BOIOPOIOB. — M.:
M®THU, 2007. — 348c
2. bypmrap M.C. OcHoBbl Teopun GopMupoBaHus 3anexeit Hedt u raza. M., Henpa, 1973.
3. HuxonaeBckuii B.H. Mexanuka HedTera30HOCHBIX TOPHBIX MaccuBOB. 1987.
4. bacuues K.C., [Imutpue H.M., Pozen6epr I'.Jl. Hedrerazosas rugpomexannka. Mocksa —
WNxesck. MH-T komnbioTepHbIX nccienoBanuil. 2003. 480c.

JomnonHutenbsHas auTeparypa
1. Bapen6nart [.1., EntoB B.M., Peokuk B.M. JIBrkeHMe ®KUIKOCTEH 1 ra30B B MPUPOJHBIX TUIACTAX.
M.: Henpa. 1984. 204c.
2. Axu K., Puuapnc I1. KonnuectBennas ceiicmonorus. Teopus u metoasl. M.: Mup. 1983.
3. Xwmenesckoit B.K. ['eodusuaeckne MeTomp! UCCIIe0BaHNS 36MHON KOPBI. MeX TyHapOTHBIH
YHHUBEPCHUTET PUPOJIbI, 001IecTBa U yesnoBeka. Jlyona 1997 .
4. Economides M., Nolte K. (Eds.) Reservoir Stimulation. 2-nd ed. Prentice Hall. Englewood Cliffs.
NIJ. 1989.
5. Kouapsn I'I, CiuBak A.A. Jlunamuka nedopMupoBaHus OJ0YHBIX MaCCHBOB. M., AKaJIeMKHUTa,
423 ¢, 2003.
6. Huxonaesckuii B.H. Mexanuka nopucTsix U TpeIIMHOBATHIX cped. M.: Henpa, 1984. 232c.
7. PommonoB B.H., CuzoB U.A., lIetkoB B.M. OcHoBsl reomexanuku. M.: Hengpa, 1986, 301c.
8. Mamuneuxuii [T, IlotanoB A.b.. CoBpeMeHHbIe TIp00IeMbl HEMMHEHHON TUHAMUKHY. // DAUTOpHAI
YPCC. Mockaa 2002.. — 360c.
9. Kaganos JI.M, OcHoBbl Teopun minactuanoctd. M.Hayka, 1989.
10. Xaun B.E. OcHoBHBIC Ip0oOIIEMBI cCOBpeMeHHO# reonorun. M.: Hayka, 1994.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrponnHas oudmmoreka dOusrexa

2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHuE).

3. http://benran.ru —OubaMOTEKA 110 €CTECTBEHHBIM HaykaM Poccuiickoil akagemMun HayK
4. http://spe.org - OOIIECTBO HHKEHEPOB-HE(DTIHUKOB

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
Npe3eHTAlUMN.
B mponecce npakTuueckux 3aHATUH HCIIONB3YIOTCA IporpaMMHusble makeTsl Matlab, MS Office.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenenrHoe ocBoeHHe Kypca «BeneHue B reo(M3MKy MECTOPOXKACHHMH YIIIEBOJOPOIOB» Tpedyet
OOJNBILION CaMOCTOSITENILHOM paboThl cTyneHTa. B mporpamMe Kypca NpPHBEJCHO MHHUMAIBHO
HEoO0X0UMOe BpeMsl JUTsl pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE U KOHCIIEKTHPOBAHNE PEKOMEHJOBAHHOH JIMUTEPATYPHI,

— mpopaboTKy ydeOHOro marepuana (MO KOHCIIEKTaM JICKIIMH, CEMWHApOB, y4eOHOH W HaydyHOU
JUTeparype);

— peleHue 3a1a4, npearaéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSX,

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIEHON pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHaJin3a CaMOCTOATCIIbHBIX pa60T Ha CEMHHapax, a TAaKXK€ HHAUBUAYAJIbHBIX KOHCYJII)TaHI/Iﬁ.

ITokazarenem BiageHuUS MaTrepuajioM CIIYKUT YMCHUEC PCIIATh 3aJa4U U aHAJIM3UPOBATH JaHHBIC.

Jnst popMupoBaHUs YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTUKE CTYACHTY HEOOXOIMMO
pelaTh Kak MOXKHO OOJbIIIe 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE
npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TeOpeTUIECKON U IKCIEPUMEHTAITLHON (PU3UKH T€0CUCTEM
Kypc: 2
KBaJupuKaAnus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3zpaGoTunk: C.b. Typynraes, a-p ¢us.-mar. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-4 CriocobeH npuMeHSITh METOAbI
MaTeMaTHyeCcKoro, (yHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a JJIs 3329

OIlIK-4.1  3maer mNOHATHA, 3aKOHBI U  TEOPHUH
MaTeMaTu4eckoro, (yHKIMOHAJBHOTO W  CHCTEMHOIO
aHaJIM3a

OIIK-4.2 [IpoBoauT aHATU3 ¥ MONEITUPOBAHUE TIPU ITOMOIITH

MOJEIINPOBaHUSL, aHAJIN3a U CUHTE3a METOI0B  MaTeMaTH4YeCcKoro, (GYHKIIMOHATIBHOTO U

ABTOMATHYECKOTO yIPaBICHHUA TEXHUYECKUMH  |CHCTEMHOIO aHaiM3a @pPY PEIIEHUH [PUKIAJHBIX |

00BEKTaMu TEOPETUUECKUX  3aJad  aBTOMATHYECKOTO  yNpPaBJICHUS
TEXHUYECKUMH O0BEKTaMH

OIIK-5 Cniocoben BbIOUpaTh METOIBI OIIK-5.1 Amnanusupyer © OIpeessieT ONTUMAJbHbIE

pa3pabaTbIBaTh aJTOPUTMBI PEILICHHS 33/1a4
aBTOMATHYECKOTO YIIPaBICHUS CI0KHBIMH
yIpaBiIsieMbIMA OOBEKTaMU

METOAbI JJId PCHICHHUS 3a1a4 aBTOMATHYCCKOI'O YIIPaBJICHUSA

[TK-2 CriocobeH nmpoBOIUTE MOJISITHPOBAHIE
CHCTEMHO-aHAJINTHYECKUX KOMILIEKCOB U UX
KOMIIOHEHTOB

[IK-2.1 Mmeer mryboKoe 3HAHWE W MMOHMMAaHUE JUCIUILTHH
MaTeMaTH4YeCKOro MOJICIUPOBAHUS

[IK-2.2 Bnageer HaBblKamMu pPalbOTBI C COBPEMEHHBIMHU
KOMIIBIOTEPHBIMU [TaKETaMH [IPOrpamMM il MOJAEIMPOBAaHUS

U pacu€ToB
[MK-3 CriocoGeH K 0CyIIeCTBICHHIO [IK-3.1 Bnageet COBPEMEHHBIMU MeToJaMu
TEOPETHUYECKOTO M IKCIIEPUMEHTAIILHOTO TEOPETHYECKOTO u SKCHEPUMEHTAIILHOTO

HCCICAOBaHUA CUCTCMHO-aHAJIUTHYCCKUX
KOMIIJICKCOB M OLICHKU MMOCTPOCHHBIX MOI[GHCﬁ

CUCTCMHO-aHAJIUTHYCCKOIO HCCIICI0OBAaHNA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHHs JAUCIMIUIAHBI
00yJaromuiics JOKeH:

3HATb:

«BBenenne B reopu3MKy MECTOPOXKICHHH YIIEBOAOPOIOBY

* (yHIaMeHTaIbHBIE 3aKOHBI T€O(U3UKH, CEHCMOIIOINHN, BHYTPEHHEE CTPOCHUE 3EMIIH;

* (¢u3uvecKre METOAbI MOoMyYeHHsI UH(HOPMALMK O CTPOSHUH 3eMJTH U Pa3BEeIKU HElp;

* TMPHUPOLY OCHOBHBIX (PM3MUYECKUX MOJNICH 3eMin;

*  TEOpUH NPOUCXOXKACHUS HePpTH M (HOPMHUPOBAHUS MECTOPOKACHUHN YIIIEBOJOPOAOB, OCHOBHBIC
XapaKTEPUCTUKU U COCTaB IIOPOA-KOJIIEKTOPOB;

*  COBpPEMCHHBIC METOIbl aHaiu3a reopuanveckor HHPOpPMaUMK M TeOopuu OOpPabOTKH JaHHBIX

CEHCMOpPa3BEIKU;

¢ COBPCMCHHELIC HpO6J'IeMLI FeO(i)I/BI/IKI/I MGCTOpO)K,Z[eHI/II\/’I YIIIEBOAOPOOAOB.

yMeTh:




* IIOJIb30BaThCS CBOMMH 3HAHUSMH AJIS ONPEAEICHUS OCHOBHBIX NapaMeTPOB NCTOYHUKOB aHOMAJHUI
pu reo(pU3NIECKUX U3MEPEHUSX;
* pemarh npsiMble U 00paTHbIC 3aa4K reO(U3NUKH;
* JlenaTh NMPAaBUIbHBIEC BBHIBOJBI U3 COMOCTABICHHS PE3yNIbTaTOB U3MEPEHUN re0(pU3NUECKUX BETUIHH
U TEOpUH;
* IPOU3BOAMUTH YUCICHHBIE OLIEHKHU 110 NOPSAAKY BEJIUYHHBI;
* BHUJETH B 33/1a4ax reo(pu3NIECKOil pa3BeAKH U MPOMBICIIOBON TeoPpu3uKHN PU3HUecKoe Coaep KaHue;
*  OCBauMBaTh HOBBIE 00IACTH Treo(M3MKH, TEOPETHUECKHE IMOAXOIbl M aHAJIU3MPOBATh HATypHBIE
JaHHBIC;
* OLEHMBATh JI0CTOBEPHOCTb U TOUHOCTb 10JyYaeMbIX PE3YJIbTaTOB.
BJIaJeTh:
* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIy;
* HaBBIKAMH CaMOCTOSITEIBHOM PabOTHI;
* KYJIBTYpOH MOCTAHOBKH M MOJAEIHPOBAHUS T€OPHU3NUECKUX 3a/1a4;
*  HaBBIKAMH I'PAaMOTHOH 0OpaOOTKM HATYPHBIX JAHHBIX M COIOCTABICHUS MX C TEOPETUYECKUMHU
pe3ynbTaramu;
* TPAKTUKOH MCCIIEIOBAHUS U PEIICHHUS TEOPETHUECKUX U MPUKIAIHBIX 3a/1a4 Fe0(U3UKH.

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

Texymumii KOHTPOJIb OCYHIECTBIsIETCS B (pOpMe KOHTPOJIBHBIX pa0bOT B MHUCbMEHHON (popMe Mo Kaxaoit
TeMe.

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIEHOM pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHaJIn3a UTOI0OB KOHTPOJIbHBIX, 4 TAKXXC HHANBUAYAaJIbHbBIX KOHcyHBTaHHﬁ.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB.

1. OcHoBHbIE MapaMeTpsl 3eMiu Kak IutaHeTbl. OCHOBHBIE YepPThl CEHCMOIOTHYECKOTO CTPOCHUS
3emiu.

2. T'eopusuueckue MeTonbl u3ydeHus veap. CeficMonorusi.

3. Tenzop nedopmaunu. Tenzop Hanpsorenuid. 3akoH ['yka.

4. VYpaBHEHHE IBWKEHUS YNpyrou cpensl. Ilnockue ynpyrue BOIHBI B HEOTPAaHMYEHHOM M30TPOITHOMN
cpene. OObeMHBIE celicMuYecKkre BOHbBI. [[oBEpXHOCTHBIC CECMUYECKUE BOJIHBL.

5. OtpaxeHnue u npenoMicHue ceiicMuueckux BoiH. 3akoH CHennyca. [IpsiMbie u oOparHbie 3a1a4n
ceiicmonoruu. ['ogorpad celicMu4ecKix BOJIH.

6. Ilpoueccel B nurocdepe M ux mposBiaeHus. TekroHuka miauT. OCHOBHBIE XapaKTEPUCTHUKU
3eMJICTPSICEHUM. 3eMJICTPSICEHHs, WHAYLUPOBAHHBIE WH)KEHEPHOM JESTENBbHOCTHIO  YEJIOBEKA.
CelicMUYHOCTb Ha MECTOPOKACHUSAX YIIIEBOJOPOIOB.

7. leonornyeckoe  Bpems.  OtHocutenbHas u  aOCONMIOTHAs  I[IKajda  BPEMEHH.
I'eonoro-crparurpaguueckie W TMaJCOHTOJIOIMYECKHE METOAbl OMNpEIeNeHHs BO3pacTa MOPO..
dusnueckre MeTOIbl OLICHKH BO3pacTa Mopo. PyOunuii-ctpoHIMEeBbIi 1 ypaH-CBUHLIOBBIA METO/IBL.

8. Teopun nmpoucxoxnenuss HedpTu. Cunbl, ompenesone MUrpauno ¢Quouaos. PopMupoBaHue
MECTOPOXKJICHUH yIIIEBOJOPOAOB. XapaKTEPUCTUKH OPOA-KOJUIEKTOPOB: IOPUCTOCTh, IPOHUIIAEMOCTb.
9. Teodusuueckne METONBI Pa3BEAKH MECTOPOXKIACHHUN YIIIEBOJOPOAOB. [ paBUMETpUYECKHE METOIbI.
[Ipsimble u 0OpaTHBIE 3a4a41 TPaBUPA3BEIKH.

10. Marnutomerpuueckue wmetoAsl. [lpsimple u  oOpaTHele 3aJaud MarHUTHOW  Pa3BEIKH.
OneKTpoMarHuTHbIE METOIbI Pa3BeKU Help. [eoTepMuueckue METObI.

11. Kaporax ckBaxkuH, ero Buabl. u3nueckue OCHOBBI KapoTaxa.

12. TouckoBas ceiicmonorusi. OCHOBHbBIE XapaKTEPUCTUKH ceiicMuyecKux BoiH. [IpuHIuUnb! pemenus
NpsIMBIX 33734 ceiicMopasBenku. [Ipsmast u obparHas 3ajada JUisi OTPAXKEHHON BOJIHBI B JIByXCIIOWHOM
cpeze ¢ HaKJIIOHHOM oTpaxaromei rpanuueil. CiocoOsl MOCTPOCHHUS OTPAKAIOIINX TPAHULL.

13. Tlonmyuenue, oOpaboOTKa W HHTEpHpeTanus CceMcMUYecKuX AaHHbIX. OnudpoBka 3amuce.
[Ipeobpazoanne Oypre. JlekonBomonus. Murparus.

14. TTaccuBHBIN CeicMUYECKUI MOHUTOPUHT. 3a1a4M, peliaeMble Py MOMOIIU PETHCTPAIUU CIa0bIX
ceificMuyeckux coObITUi. TpeOoBaHMs K CHUCTEME CEHCMUUECKOT0 MOHUTOPHHTA.

15. IlonsiTre 0 reomexannueckoir Moaenu. CBoiicTBa OPOA U CTPYKTypa MaccuBoB. Kitaccudukanus u
OCHOBHBIE CBOMCTBA TOPOA. THIIBI KOJIIIEKTOPOB.

16. VYmpyrue cBoiictBa mopos B oOpasiie W wmaccuBe. CBsi3b TPEHIMHOBATOCTH M CKOPOCTH
pacnpoCTpaHEHHs CECMUYECKUX BOJIH.



17. 3aBucuMocTs aedopmanuy ropHBIX OPOX OT BpeMeHH. Peosornueckue Moaenu

18. IlpodyHOCTHBIE CBOWCTBAa TOPHBIX MOPOA. XPYIKOE M IUIACTHYECKoe pazpyuieHue. Kpurepuu
pa3pyLIeHus TOPHBIX MOPOA.

19. Mexanunueckast MOAEIb TBEPIOTO Tea CO CTPYKTYPOM.

20. CoticTBa MeXOJIOKOBBIX MPOMEXKXYyTKOB. HopManbHoe 1 ciBuroBoe nedopMUpOBaHUE HAPYIICHUI
crutomHocTU. OLIEHKa )KECTKOCTH.

21. Metonp!l u3MepeHust HapsHKEHUH B MACCHUBE.

22. IIponunmaemoctp. 3akoH lapcu. Metoas! onpenenenus npoHuriaeMocTr. [IpoHuniaemocts 0Opasia
U TIPOHHULIAEMOCTb MacCHBa.

23. TedeHue XUIKOCTU B TpewuHe. [[poHUIIaeMOCTh CUCTEMBI TPEIIUH.
24. I'mapopa3phbIB IU1acTa

25. PexoHCTpYKIMS aTTPaKTOPOB MO BpeMeHHBIM psinam. Teopema Takenca. Meron I'pacOeprepa —
IIpokauna oLeHKH pa3MEPHOCTH aTTPAKTOPOB.

26. dazoBas Touka 1 (pa3oBas TpackTopHs. JAMHAMUYECKHE CUCTEMBI U UX YCTOMUUBOCTb. ATTPAaKTOPBI,
uX TUnel W (usmdeckuiét cmbici. @DpakranbHas pa3MEpHOCTh aTTPaKTOpoB. budypkarmm.
Wnepunansueie MHorooOpasus. [lapamerpsl mopsaka

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

KontponbHoe 3ananue no teme: CelicMrUuecKre METObI Pa3BEIKU 3aJI€Keil yIIIeBOAOPOIOB.
1. Iloctpouts rogorpad cericMUIecKoil BOIHBI, OTPaKEHHON OT HAKJIOHHOM IPpaHULIbI.

2. OnpenenuTs IIyOUHY U yroJl HAKJIOHA OTPaXKarollel TPaHrLbl 0 U3BECTHBIM roforpadam.
3. IlocTpOnTh KPUBOJIMHENHYIO OTPaXKAIOILYI0 TPAHUITy METOJIOM JJLIUIICOB.

KonTtponbeHoe 3ananue no teme: AHaJIN3 CEHCMUYECKUX JAHHBIX.

1. HaiitTm aMIUINTYAHBIA W YacTOTHBIM CHEKTP OAMHOYHOIO HWMITYJIbCa, IPEACTABICHHOIO
nenbra-(hyHKIHEeH.

2. HaiiT aMIIMTYJHBIA U 9aCTOTHBIN CIIEKTPHI MPAMOYTOJIBHOTO UMITYJIbCa KOHEYHOM IITUPHUHBI.

3. M300pa3uts BOJHBI, BOSHUKAIOIIME NMPU OTPAKCHWHU IPOAOIBHON BOJIHBI, MAJAIOIIEH HA I'PaHMILY
paznena qByX Cpell ¢ pa3iIudHON aKyCTHYECKOM KECTKOCTBIO.

KonrponbHoe 3aganue mo Teme: 3aBUCHUMOCTH fedopManny OT BpeMeHH. Peosormueckue mopemn.
Kpurepun npounoctu.

1. TlocTpouTh KpUBYIO 3aBUCHUMOCTH Je(OpMalMd OT BPEMEHH NP MTHOBEHHOM IPHIOKECHHU
Harpys3kH Juist Tena Maxkcsesia.

2. OueHUTh MPOYHOCTH TOPOA KOJUIEKTOpA MO KPUBBIE W3MEHEHMS [ABICHUS NPU THIPOPa3phIBE
1acra.

3. PaccuuTarh 10 JaHHBIM O MAaKCUMAJbHBIX M MUHUMAJIbHBIX IJIABHBIX HAIPSDKEHUSAX JaBlICHHUE
3aKauykH, IPH KOTOPOM MPOU30MAET CABUTOBOE pa3pyIICHUE TOPOABI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[IpomexxyTouHast —arrectanusi 1O JUCHUIUIMHE «BBejmeHne B Treo(U3HKY MECTOPOXKICHHN
YIJIEBOJOPOAOBY» MPOBOIUTCS B (popMme 3k3ameHa (YCTHOTO).

HpI/IMepHBIfI MEPCUCHb 3K3aMCHHAIITUOHHBIX OUJICTOB:

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. OcHoBHble mapameTpsl 3eMid Kak IUIaHeThl. [eodu3nueckrue METoAbl HW3yYeHHs] Hemap.
Ceiicmomnorusi. OCHOBHBIE YePThI CEHCMOIOTHYECKOTO CTPOSHUS 3€MITH.

2. MexaHnudeckasi MOJENIb TBEPAOTO Tella CO CTPYKTYpPOH.

AK3AMEHALIMOHHBIN BUJIET Ne 2

1. Tponunaemocts. 3akoH Jlapcu. MeTonbl onpenenenus nponuaeMoct. [IpoHumaemocts oopasia
Y IPOHUIIAEMOCTh MACCHBA.



2. Tenzop nedopmarun. Tenzop Hanpsokenuit. 3akon ['yka.

DK3AMEHAILIMOHHBIN BUJIET Ne 3
1. Knaccudwukaiusi 1 OCHOBHbIE CBOWCTBA CKaJIbHBIX IOPOJI

2. VYpaBHeHHe NBIWKEHUS YNpyrou cpensl. [Imockue ymnpyrue BOJIHBI B HEOTPAHHUEHHOW M30TPOITHOM
cpene. O6bemHbIe celicMuuecKkrue BOJHBI. [[oBepXHOCTHBIE CEICMUYECKUE BOJIHBL.

SK3AMEHALIMOHHBIN BUJIET Ne 4
1. 3aBucumocTs AedopMany TOPHEIX IOPOA OT BpeMeHH. Peonornueckue Mmoaenu

2. OtpaxeHue U MpeyioMJieHne ceiicMuueckux BoyiH. 3akoH CHemumyca. [Ipsimbie m oOparHble 3aa4u
ceiicmonoruu. ['ogorpad celicMu4ecKrX BOJIH.

AK3AMEHAILIMOHHBIN BUJIET Ne 5

1.  VYopyrue cBoiictBa mopox B oOpasue M MaccuBe. CBSi3p TPEHIMHOBATOCTH U CKOPOCTH
pacrpocTpaHeHus] CEHCMUYECKHUX BOJTH.

2. Ilpoueccsl B smTtochepe M HUX MNpOsiBICHUA. TekTOHHMKA IUTUT. OCHOBHBIE XapaKTEPUCTHKH
3eMJICTPSICEHUM. 3eMJICTPSICEHHs, WHAYLUUPOBAHHBIE WH)KEHEPHOM JESTENBHOCTHIO  YEJIOBEKA.
CelicMUYHOCTb HAa MECTOPOKACHUSAX YIIIEBOJOPOIOB.

DK3AMEHAILIMOHHBIN BUJIET Ne6
1. Kpurepuu pa3pylieHus ropHslx 1opol. BiusHue noposoro nasjieHus.

2. leonormyeckoe  Bpemsa.  OtHocutTenbHass W aOCONIOTHAas ~ [IKaja  BPEMEHWU.
I'eonoro-crparurpaguueckie W TAJCOHTOJIOTMYECKHE METOAbl OIpENEeNEeHHs BO3pacTa MOPO..
dusnyeckre METO/IbI OLIEHKH BO3pacTa mopo. PyOuanii-cTpoHIMeBBIi U ypaH-CBUHIIOBBIA METO/BI.

BK3AMEHALIMOHHbIN BUJIET Ne7
1. IIpo4HOCTHBIE CBOMCTBA TOPHBIX MOPOI. XPYNKOE U IUNIACTUYECKOE pa3pyLICHHE.

2. Teopuu npoucxoxaenus Hegru. Cuipl, onpeaesstomue murpanuio Guonnos. GopmupoBanue
MECTOPOXKJIEHUH yIIIEBOJOPOA0OB. XapaKTEPUCTUKH OPOA-KOJUIEKTOPOB: IOPUCTOCTh, IPOHUIIAEMOCTb.

DK3AMEHALIMOHHBIN BUJIET Ne§

1. Pacnpenenenue HampspDKEeHHH B MacCHBE TOPHBIX TOpoA. ['paBUTAIMOHHAs M TEKTOHHUYECKHUE
COCTABJISIOIIME TOJIS HANpsKEHUH. Pacnipenenenne HanpsyKeHUI BOKPYT CKBaKHHBI

2. T'eodusnyeckne METOBI Pa3BEAKH MECTOPOXKICHUN YIIeBOAOPO10B. OCHOBHbBIE IPaBUMETPUUECKHE
W MarHuToMerpuueckue meroipl. llpsmas u oOpaTHas 3ajaud TpaBUPa3BEIKH W MarHUTOPAa3BEIKH.
Kaporax ckBaxuH, €ro BUJIBI.

DK3AMEHAILIMOHHBIN BUJIET N9
1. brokoBas cTpyKTypa MacCHUBOB FOPHBIX MOpoz. Mepapxust 6I0KOB M MEKOIOKOBBIX IPOMEKYTKOB.

2. llouckoBas ceiicMonorusi. OCHOBHBIE XapaKTEPUCTHKH CEHCMUYECKHUX BOJNH. [IpUHIMNBI perieHus
NpsIMBIX 33734 ceiicMopasBenku. [Ipsmast u obparHas 3ajada JUisi OTPAXKEHHON BOJIHBI B JIByXCIIOWHOM
cpeze ¢ HaKJIOHHOM oTpaxaromei rpanuueil. CriocoOsl MOCTPOCHUS OTPAKAIOMINX TPAHULL.

SK3AMEHALIMOHHBIN BUJIET Nel0

1. TlaccuBHBII celicMUYECKHII MOHUTOPUHI. 3aadu, peliacMble Py MOMOIIU PErHCTPalnU CIa0bIX
ceficMuueckux coObITHH. TpeOoBaHUS K CUCTEME CEHCMIUECKOTO0 MOHUTOPHHTA.

2.  Tlonydyenue, oOpaboTka W WHTepIperanusi cedcMuuecknx maHHbIx. OumdpoBka 3amucei.
[IpeobpazoBanne Dypre. JlexonBomronus. Murpanus.

9K3AMEHAL[I/IOHHBII71 BUJIET Nell
1. Metonbl u3MepeHUs HANPSHKCHUN B MAaCCHUBE.

2. I'paBuranmonnoe mone u ¢Qopma 3emuu. Ilpsmas u oOparHas 3agauu TpaBUPa3BEAKH.
I'paBuTanMOHHBIE aHOMAJIMY HAJ| [IAPOM U LIMJIMHAPOM.

DK3AMEHAILIMOHHBIN BUJIET Nel2



1. CaoiicTBa MEXOIOKOBBIX MPOMEXKYTKOB. HopManbHOE 1 ciBUroBOE jAeopMupoBaHre HapyIICHHUHA
CIUIOIITHOCTH.

2. MaruutHoe none 3emin. Ilpsimast n oOpaTHas 3a1aull MarHUTOpPa3BeIKU. MarHUTHBIE aHOMAJIHU
HaJ HAMarHMYCHHBIM BEPTUKAIbHBIM OCCKOHEUHBIM CTEP)KHEM W HaJ BEPTHUKAIBHO HaMarHUYEHHBIM
LIapOM.

DK3AMEHAILIMOHHBIN BUJIET Nel3
1. CrpykrypHas Mojielab MexXOIOKOBbIX 30H. OIIeHKa KECTKOCTH.
2. HUccnenoBanue aeGopMaioOHHBIX CBOHCTB HAPYIIIEHUH CIUIONIHOCTH CEHCMHYECKUMHU METOJIAMH.

DK3AMEHALIMOHHBIN BUJIET Nel4
1. Tuns! nopucrocTd. MeTozp! opeeneHus IOPUCTOCTH U IPOHULIAEMOCTH.

2. Ponb dronioB mpu moAroToBKe 3emieTpsiceHuil. DddexTuBHble Hanpshkerus Tepuarn. Kpurepuit
Kynona-Mopa.

SK3AMEHALIMOHHBIN BUJIET Nel5

1. TlpumeHeHHE anrOPUTMOB HEIMHEWHON MUHAMUKUA NPU aHAIN3E T€OMEXaHMYECKUX IPOIECCOB.
JluHaMU4YecKHe CHUCTEMbl W HMX YCTOHYHMBOCTb. ATTPAaKTOpPHl, MX THUIBI W (U3UUYECKUHA CMBICII.
@pakTanbHas pa3MEPHOCTh ATTPAKTOPOB.

2. 3emieTpsceHus, MHIYLIUPOBAaHHBIE BO3IEHCTBHEM YeJIOBEKAa HA MOA3EMHBIC (DIIOMIHBIC CUCTEMBI.
CelicMUYHOCTh Ha MECTOPOXKICHUAX YIIEBOAOPOROB. (OCHOBHBIE MEXAHHU3Mbl 3EMIIETPSICCHUM,
WHAYLUUPOBAHHBIX pa3paboTKON MECTOPOXKICHHUH yIIIEBOAOPOAOB.

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HAHMA Yy4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OmiieTa M OTBETE€ Ha BOMPOCH IO MPOrpaMMe IUCLUIUIMHBI, a TaKXke IO
pe3yabraTaM KOHTPOJIBHBIX, CAMOCTOSATENIBHBIX PadoT;

olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYIACHTY, IMOKA3aBIIEMYy CHUCTEMaTH3MpPOBAaHHBIC, TIIyOOKHE
3HaHMS y4YeOHOW MPOTpaMMBI JHUCIUILIMHBI TPU OTBETE HSK3aMEHAIIMOHHOTO OwieTa W OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe AWCHUILTUHBI, a TakKe MO pe3yibTaTaM KOHTPOIbHBIX, CaMOCTOSTEILHBIX
paboT U TeCTOB;

OLICHKA «OTAMYHO (8)» BBICTABISIETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMA
y4eOHON IpOrpaMMbl IUCLUILIMHBI IPU OTBETE 3K3aMEHALMOHHOTO OHMJIETa M OTBETE Ha BOMPOCHI IO
IporpaMme JUCHUIIIMHEL, a TAKXKe 110 pe3ylbTaTaM KOHTPOJIbHBIX, CAMOCTOSITEIIBHBIX Pa0OT U TECTOB;

oLleHKa «xopoulo (7)» BBICTaBIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHbIX
paboT M TecTOB, €ClM OH TBEPAO 3HACT Marepuaj SK3aMEHAIOHHOrO OwWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
VI B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABJIAETCS CTYACHTY IO pe3yJbTaraM KOHTPOJIBbHBIX, CaMOCTOSATEIbHbIX
paboT U TECTOB, €ClM OH 3HACT MaTepHasl HK3aMEHAIIMOHHOTrO OmieTa, IO CYIIECTBY H3JIaraeT ero,
yMeeT IPUMEHSTH [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JOIyCKAeT B OTBETE MHOI'O HETOYHOCTEH;

ONCHKa «XOpoI1Io (5)» BBICTABJIACTCA CTYACHTY IIO PE3YyJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T " TCCTOB, €CJIM OH 3HACT MAaTcpuajl 3K3aMCHAIITMOHHOTO 6I/IJ'IeTa, usjaraet €ro, yMmeeT IpuMEHATH
MOJIYYCHHBIC 3HAHUSA HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLIGHKA «YIOBJETBOPUTEIBHO (4)» BBICTABIACTCS CTYOCHTY 1O pe3yJabraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX Pa0bOT M TECTOB, a TAaKXKe, €CIM BO BpPEeMs OTBETa SK3aMEHAIMOHHOTO Ouiera OH
nokasay (parMeHTapHbIN, XapakTep 3HAHHUM, HEIOCTATOYHO NpaBWIbHBIE (HOPMYIHPOBKH 0a30BBIX
MOHSATHH, HO IIPU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3/ieslaMHi Y4eOHOM nporpaMMbl, HEOOXOIMMBIMU IS
JaybHeiero ooyueHus;



OLIGHKA «YIOBJETBOPUTENBbHO (3)» BBICTABIACTCS CTYACHTY [0 pe3yJabraTaM KOHTPOJBbHBIX,
CaMOCTOSATENIBHBIX paboT U TECTOB, a TAaK)Ke, €CIM BO BpeMs OTBETA HK3aMEHAIIMOHHOTO OHJeTa OH
MOKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO IMpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUHN, HAapyIIEHUE JIOTUUYECKON MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOTrPaMMHOIO Marepuaia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiamMH y4eOHOH mNporpamMMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTydeHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBIECTBOPUTENHHO (2-1)» BBICTABISIETCS CTYIEHTY IO pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TaKXke, €CIM BO BpeMs OTBETa HK3aMEHAI[MOHHOIO OWieTa, OH
MoKa3aJl, YTO HE 3HaeT OOJIbLIeH YacTH OCHOBHOIO COIEpKaHHs Y4eOHOH MpOorpaMmbl TUCLMILIMHBI,
JOIycKaeT rpyOble ommOKd B (HOPMYIMPOBKAX OCHOBHBIX IOHSATHH IUCHUIUIMHBI M HE YMEeT
HCIOJIB30BaTh MMOTyYEHHBIC 3HAHUS MIPU PELICHUN THIIOBBIX MPAKTHUECKUX 3a/1a4.

5. MeTonuueckune MaTepuajbl, OMpeaesonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Topsiiok mpoBeaeHNsT KOHTPOJIBHBIX PadoT:

Bo Bpems mnpoBeneHHs KOHTPOJBHBIX pPAabOT oOywarompecs MOTYT IIOJIb30BAaThCS IMPOTPaMMON
JTUCIUIUIAHBI, KAJIBKYJIATOPAMHU.

[Topsimok mpoBeNEHMS YCTHOTO SK3aMeHa:

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 60 MUHYT Ha IMOATOTOBKY.
Onpoc oOyuaromierocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JODKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpemsi mpoBeneHus SK3aMeHa IPH MOATOTOBKE OTBETOB Ha OWJIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCSl TPOTPAMMON TUCIMILUIMHBI, KOHCIIEKTAMH JICKI[UH, CEMUHApOB W JIO0OH Ipyroi
JIUTEPaTypOu.

Bo Bpems npoBefeHHS SK3aMEHa IpPU OTBETe OOYyYaloOLIerocss Ha BONPOCH MO OMIETy WM IO
porpamMme JUCUUILUIMHBL, OH HE MOXKET MOJIb30BaThCSI KOHCIEKTaMHU JICKIUH M CEMHHApPOB M JII0OOH
JIPYrOW JIUTEPATyPOU.



