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 TreopHU3UKy MECTOPOXKIACHHH YITIEBOAOPOMOB" OTHOCHUTCS K BApHUATUBHOW YacTH
00pa3oBaTeIbHOM MPOrpaMMBbl, H3y4yaeTcst Ha 6 Kypce.
Wzyuenne naHHOW AMCLUMIUIMHBI OMHUPACTCS HA 3HAHUS, MOJyYEHHBIC B MPOLECCE OCBOCHHS TUCIUILIMHBI
"Beenenne B maremarnueckuit anamuz", "Juddepennmanpabie ypaBHeHus", "YpaBHEHUS MaTeMaTHUECKOU
¢dm3ukn","MexaHUKa CIUIONIHBIX cpen'.
Uzyuenne yueOHON AMCUMIUIMHBI HAIPAaBICHO Ha YNIyOJeHHE M paciiupeHue 0a30oBoi MmpodeccHoHaIbHON
MOATOTOBKH MarucTpos, JOPMUPOBAHUE COOTBETCTBYIOUIMX KOMIETEHIINH.
B yueOHOW gucuMIUIMHE paccMarpuBaroTcs (yHIaMEHTaIbHBIE 3aKOHBI TE€O(PHU3HKH, CEWCMOJIOTHH,
BHYTpEHHEE CTpOoeHHE 3eMid, GU3MUECKUE METO/BI MOMyUYeHNsI HHPOpMALUU O CTPOCHNUU 3eMIIN U Pa3BEAKH
He/p, IPUPOAa OCHOBHBIX (U3MYECKHUX MOJIeH 3eMild, TEOPHH NPOHMCXOXKACHUS HePTH u (OpMHpPOBaHUS
MECTOPOXKJICHUH YITIEBOIOPOIOB, OCHOBHBIE XapaKTEPHUCTUKH U COCTaB MOPOA-KOIJIEKTOPOB, COBPEMEHHBIE
METO/IbI aHalu3a reo(pU3NIECKOi HHPOPMATUN U TEOpUH 0OPabOTKH JaHHBIX CEHCMOpPa3BeIKHU,COBPEMEHHBIC
mpoo6IeMbl reoU3UKH MECTOPOXKIICHUH YTIIEBOJOPOIOB.
CTyneHTsl Hay4aTcs JelaTh PaBUIbHBIE BBIBOIBI U3 COIIOCTABICHHS PE3yIbTaTOB U3MEPEHUH re0(pU3NUECKUX
BEJIMYUH, MPOU3BOAUTH YHUCICHHBIE OLCHKH 10 MOPSAKY BEJIWYUHBI, OUECHUBATH JOCTOBEPHOCTH U TOUHOCTH
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

OBnajieHHe COBPEMEHHBIM 3HaHWEM O (DU3MYECKHX IPOIEeccax, MPOTEKAIMMX B HEApax 3eMIIH,
(hOpMHUPOBaHNN MECTOPOXJACHUN He(TH W raza, reoPU3UYEeCKUX MeTolax IOUCKa M pa3paboTKH
MECTOPOXKIICHHH YIJIEBOAOPOJOB, a TaKKe IPHOOpPETEHHEe HABBIKOB aHaln3a TIeo(U3NIecKoit
MH(OPMAIIMK U PELICHUS 33/1a4 TOUCKOBOH M IPOMBICIIOBON FeO(pU3UKH.

3agauu AU CHUIIHHBI

» Jlatb crygeHTaMm yriyOJieHHbIE 3HAHUS B OOJIACTH Teo(PHU3UKH MECTOPOKIACHUN YIIEBOIOPOAOB,
¢u3MUeCKNX MeTofaX MONyuyeHHs MH(OPMALMH O CTPOEHHM HEIpP M O MPOLEeccax, NPOTEKAIONNX B
MECTOPOXKJICHHSIX YITIEBOAOPOIOB.

* HayuuTh CTyneHTOB NPUMEHSATH MOTYYCHHBIC 3HAHUS JIJIs PEIICHHS 3aJ1a4 TOMCKOBOW Te€O(QH3UKH 1
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 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK 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 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN

JEATEIbHOCTU

OIIK-4.1  3maer  mOHATUSA, 3aKOHBI U  TEOpPUU
OIIK-4 Crioco6eH NpUMEHATH METOIbI MareMaTHYeCKOro,  (YHKIUOHAIBHOIO M  CHCTEMHOIO
MaTeMaTHYEeCKOro, (PyHKIIMOHAIBHOTO U aHaJinsa
CUCTEMHOIO aHaJIM3a I 3a1a4 OIIK-4.2 [IpoBoaUT aHaIN3 U MOAEIUPOBAHKE IIPU ITOMOILU
MOJCIINPOBaHMs, aHAJIN3a U CUHTE3a METONOB  MAaTeMaTH4YECKOrO, (GyHKLMOHAIBHOTO U
ABTOMATHYECKOTO YIPABICHUS TEXHUYECKMMHU  [CHCTEMHOTO aHallM3a [PU  PENIEHWH TNPHKIAAHBIX U
obbeKTaMu TEOPETUYECKUX  3aJad  aBTOMATHYECKOIO  yNPABJICHUS

TEXHUYCCKUMU 00BEKTAMU




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

[TIK-2.1 Nmeer mmyOoKkoe 3HAHWE W TTIOHUMaHHUE JTUCIUATLINH
[MK-2 CriocobGeH nMpoBOIUTh MOJICTUPOBAHHUE MaTEMaTHYCCKOTO MOACIMPOBAHUS

CUCTEMHO-aHAIIUTUYECKUX KOMIUJIEKCOB U UX [IK-2.2 Bnageer HaBbIKaMH pPabOTBI C COBPEMEHHBIMH
KOMIIOHEHTOB KOMITHIOTEPHBIMH TTaKeTaMU MPOTpaMM JIJIsi MOACITUPOBAHUS
1 pacu€ToB
[TK-3 Crioco0eH K 0CYIIECTBICHHUIO I1K-3.1 Bmageer COBPEMEHHBIMU METOJaMH
TEOPETUYECKOTO U AKCIIEPUMEHTAIILHOTO TEOPETUYECKOTO u 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 YIIIEBOAOPOJIOB, OCHOBHBIC
XapaKTEePUCTUKU U COCTaB MOPOA-KOIJIEKTOPOB;
*  COBpEMCHHBIC METOABl aHaIM3a TeoPHU3MYECKOW WH(POpPMAIMU U TEOPUH OOpPaOOTKU JaHHBIX
CEHCMOpa3BEKU;
* COBpPEMEHHBIE MPOOIEMBI Te0(PU3NKN MECTOPOXKACHHUH YIIIEBOIOPOIOB.
YMETh:
* TI0JIb30BaThCsl CBOMMH 3HAHHMSAMU JUISl OTPEIeNICHUs OCHOBHBIX IIapaMeTPOB MCTOYHUKOB aHOMAJINi
npu reo(pU3NIECKUX U3MEPCHUSX;
* permiath mpsiMble U 0OpaTHbIC 3372491 FeODUUKH;
* JIeNaTh NPAaBWIGHBIE BBIBOJBI U3 COMOCTABICHUS PE3YJIBTaTOB H3MEPEHHUH re0(pU3NUECKUX BEITHIHH
U TEOPHH;
* TMPOU3BOAWTH YHCIICHHBIC OIICHKH 10 TMOPSAKY BEJTHYHHEL,
* BHJETH B 3aJa4ax reo(pU3NUECKOM pa3BeIKH U IPOMBICIOBOM reopu3nku GU3NUECKOe COepIKaHHE;
*  OCBaWBaTh HOBBIE O0OJIACTH TEO(DU3UKH, TCOPETHUYESCKHE IOAXOIbl M AHAIM3HPOBATh 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'PAMOTHOW OOpaOOTKHM HATYPHBIX JAaHHBIX U COIOCTABICHUS MX C TEOPETUYECKUMH
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 HepTHn H
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

Omsuka 3emnu. OcHOBHBIE MapaMeTpbl 3eMiM, Kak IulaHeThl. [Iporiecchl B snuTocdepe w UX
nposiBieHusl. TekroHuka mntT. OCHOBHBIE XapaKTEPUCTUKU 3eMIIETpsICCHUHA. MoJenu MOoAroToBKU
3emieTpsceHuid. Pa3nomel.

I'eonorunyeckoe BpeMsL. OtHOcuTeNnbHas u abcomroTHas niKaa BpPEMEHU.
l'eonoro-crparurpaduyeckne M MaJCOHTONIOTUYECCKUE METONBI OIpPENCIICHUs] BO3pacTa MOPO.
Crparurpaduyeckue moapasiesieHus Bbiciero panra @usndeckre MeTobl OLIEHKH BO3pacTa IMOpo/.
PyOuauii-cTpOHUKEBBIH U YpaH-CBUHIIOBBIM METO/BI.

2. I'eopusnueckre METOBI U3YICHUS HEIP

I'paBumeTrprueckue metoabl. Ilpsmble n oOpaTHbIe 3a1auu rpaBHpa3BeqKHd. MarHUTOMETpHUYECKHUE
Metoabl. [IpsaMbie u oOpaTHbIe 3a/1a4d MarHUTHOW pa3BeIKU. DJIEKTPOMAarHUTHBIE METOIbI PA3BEIKU
Heap. ['eorepmuueckue metoasl. CeiicMonorus. YpaBHEHHE NBIKEHUS ympyroil cpensl. [lmockue
yOpyrue BOJIHBI B HEOTpaHMYEHHOW H30TpPOnHOM cpene. OObEeMHBIE CEMCMHUYECKHE BOJHBI.
[ToBepxHOCTHBIE celicMuuecKkre BOJHBL. OTpakeHHE W TPEIOMIICHHE CEWCMHUYECKHX BOJIH. 3aKOH
Cuemnyca. ['onorpad ceficmuueckux BosH. OCHOBHBIE YEPThI CTPOEHUS 3eMIIH.

[louckosas ceiicMonorusi. OCHOBHBIE XapaKTEPUCTHKH celicMuiyeckux BosH. [lomyuyenue, oOpaboTka
U MHTepIpeTanus ceiicMuueckux NaHHbIX. CelicMMuYecKHue MCTOYHMKM U IpueMHUKH. IIpuHnumns
peleHus mpsIMbIX 3a1ad ceiicMopasBenku. Ilpsamas u oOparHas 3amada IUIsl OTPaKCHHOM BOJIHBI B
JIBYXCIIOWHOW cpefie ¢ HAKJIOHHOW oTpakaromniei rpanuiieii. CrocoObl MOCTPOCHHUST OTPAKAIOIUX
rpanui. Onudposka 3anuceit. [IpeodpazoBanne @ypoe. JexonBomonns. Murpamusi.

Pony ¢umronnoB B reodumsmyeckux mporeccax. Kpurtepuit Kymona-Mopa. CelicMUYHOCTH Ha
MECTOPOXKICHHUIX yIIeBOAOPOAOB. OCHOBHBIE MEXaHU3MBbl 3EMJICTPSCEHUH, HMHIYLUPOBAaHHBIX
pa3paboTKol MECTOPOXKICHUN YTITICBOIOPO/IOB.

3. Teopus npoucxoxaeHust HepTH U HOPMHUPOBAHUS MECTOPOXKICHUH YIIIEBOLOPOAOB

Cwitel, onpenenstonme murpanuio ¢monnos. dopmMupoBaHHe MECTOPOKACHUH YITIEBOIOPOIOB.
XapakTepuCTUKU TOPOA-KOJIEKTOPOB: MOPUCTOCTb, MNPOHHMLAEMOCTh. |eodusuueckne MeTonbl
pa3BeIKM MECTOPOXACHMI  yreBogopoaoB. Kaporax ckBaxuH, ero Bunabl. IlaccuBHBIM
CEHCMUYECKUI MOHUTOPHHL.

4. 'eomexanuka U HeTen00bIUA

I'eomexanuka u Herenoobbrua. [lonsTue o reomexannyeckor moaenu. CBOWCTBA IOPOA U CTPYKTYpa
MaccuBoB. O0macTh MPpUMEHEHNsT MEXaHUKH ropos. Kitaccuukanus 1 0CHOBHbIE CBOWCTBA MOPO.

CtpykTypa MaccuBOB TOpHBIX TIopoa. Uepapxus 6iokoB. Maeanuzamnus nopoa. [Ipumenenue Teopun
YOPYTroCTH U IJIACTUYHOCTH. YIpyrue ae(opManioHHbIe CBOWCTBA MOPOJIBI B 00pa3ie. 3aBUCUMOCTb
nedopmanuu ot BpemeHH. Peonmormueckue monenu. MexaHMuYecKas MOJENb TBEPAOro Tela CO

CTPYKTYpOIL.




[IpounoctHble cBoiicTBa. MeTonbl omnpeseeHns MPOYHOCTH. 3aBHCUMOCTh MPOYHOCTH OT pa3Mmepa
oOpasua. Kputepun paspymenus. [losepxnoctu ocnabnenus. OpueHtanus Tpemud. MexaHnueckue
cBoiictBa TpemuH. McnbiTanus TpeuinH. CBoiicTBa MeXOIOKOBBIX TPOMEXYTKOB. McciemoBanue
nedOpMaLMOHHBIX CBOWCTB HAPYIICHUH CIIOIIHOCTH CEHCMUYECKHUMH METOIAMHU.

[IpuMeHeHHe anropuTMOB HENMHEHHON IMHAMMKM IPHU aHAJIU3€ IeOMEXaHUUYECKUX IIPOLIECCOB.
Bpemennsie paasl Habmonenuil. @a3oBas Touka U (azoBas Tpaekropus. JuHaMUYECKHE CUCTEMBI U
UX YCTOHYMBOCTb. ATTPAaKTOPHI, UX THUIBI W (u3ndeckuil cmbicia. PpakTanbHas pPa3sMEPHOCTh
artpakTopoB. budypkanun. Muepuuansusie MmaOroodpasus. Ilapamerpsl mopsaka. PekoHcTpyKius
aTTPaKTOpOB MO BpeMeHHBIM psanaMm. Teopema Takenca. Meron I'pacGeprepa — Ilpokadyn oreHKH
pa3MepHOCTH arTpakTopoB. [IporHo3HBIE BO3MOXKHOCTH METOJOB HEIMHEWHONM IWHAMUKH IIpH
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 «BBeneHne B TeoM3MKy MECTOPOXICHHUIT YIIEBOZOPOAOB» TpeldyeTr
OOJNBILION CaMOCTOSITETIbHOM paboThl cTyneHTa. B mporpamMme Kypca TNPHBEICHO MHHUMAJIBHO
HEoO0X0UMOe BpeMsl JUTsl pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE U KOHCIIEKTHPOBAHNE PEKOMEHJOBAHHOH JIMUTEPATYPHI,

— mpopaboTKy ydeOHOro Mmarepuana (MO KOHCIEKTaM JIEeKIWH, CEeMUHAapoB, y4eOHOW W HaydyHOH
JUTeparype);

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

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T0171 CTYACHTA OCYUICCTBJIACTCA B PC3YJIbTATC
aHaJin3a CaMOCTOATCIIbHBIX pa60T Ha CEMHHapax, a TAaKXK€ HHAUBUAYAJIbHBIX KOHCYJII)TaHI/Iﬁ.

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

Jnst GopMUpOBaHUS YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTHKE CTYACHTY HEOOXOAMMO
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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIlIK-4.1  3maer  mOHATUSA, 3aKOHBI U  TEOPUU
MaTeMaTu4eckoro, (yHKIMOHAJBHOTO W  CHCTEMHOIO
aHaJIM3a

OIIK-4.2 [IpoBoauT aHanu3 U MOACIMPOBAHHUE IIPH TOMOIIN

MOJEIINPOBaHUSL, aHAJIN3a U CUHTE3a METOJJOB ~ MaTeMaTH4ecKoro,  (QyHKIMOHAJIBHOTO |

ABTOMAaTHYECKOTO yIPaBIEHUA TEXHUYECKUMH  |CHCTEMHOIO aHaiM3a [PY DENIEHHH NPUKIAAHBIX M

00BEKTaMu TEOPETUYECKUX  3aJad  aBTOMATHYECKOTO  yNpPaBICHUS
TEXHUYECKUMH O0BEKTaMH

OIIK-5 Cniocoben BbIOUpaTh METOIBI OIIK-5.1 Amxanu3upyeT © OIpeneNsieT ONTHMAlbHbIC

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

[MK-2.1 Mmeet miryboKoe 3HAHHWE W TOHUMaHHE TUCIHILINH
MaTeMaTH4YeCKOro MOJICIUPOBAHUS

[IK-2.2 Bnageer HaBblKaMH pPabOTBl C COBPEMEHHBIMH
KOMIIBIOTEPHBIMU [TaKETaMH [IPOrpamMM il MOJAEIMPOBAaHUS

U pacu€ToB
[MK-3 CriocoGeH K 0CyIIeCTBICHHIO [IK-3.1 Bnageet COBPEMEHHBIMU MeToJaMu
TEOPETHUYECKOTO M IKCIIEPUMEHTAIILHOTO TEOPETHYECKOTO u 9KCIIEPUMEHTAIILHOTO

HCCICAOBaHUA CUCTCMHO-aHAJIUTHYCCKUX
KOMIIJICKCOB M OLICHKU MMOCTPOCHHBIX MOI[GHCﬁ

CUCTCMHO-aHAJIUTHYCCKOIO HCCIICI0OBAaHNA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHUs TUCHUTUTAHBI
00yJaromuiics JOKeH:

3HATb:

«BBenenne B reo(M3MKy MECTOPOXKACHUH YITIEBOLOPOIOB)»

* (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;

*  TEOpHUU NPOUCXOXKACHUS He(PTH U (OPMHUPOBAHUS MECTOPOKICHHUH YIIEBOAOPONOB, OCHOBHBIC
XapaKTEPUCTUKU U COCTaB IIOPOA-KOJIIEKTOPOB;

*  COBpPEMEHHBIE METOJbl aHanu3a reou3nyeckod WHGPOPMALUU U TEOPHH OOpPaOOTKH JaHHBIX

CEHCMOpPa3BEIKU;

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

yMeTh:




* II0JIb30BaThCSl CBOMMH 3HAHUSIMU IS ONPENEIEHNS] OCHOBHBIX MMapaMETPOB UCTOYHHKOB aHOMAJIHH
pu reo(pU3NIECKUX U3MEPEHUSX;
* pemarh npsiMble U 00paTHbIC 3aa4K reO(U3NUKH;
* JenaTh NPAaBWIBHBIC BBIBOJBI U3 COMOCTABICHUS PE3YJIbTaTOB M3MEPEHUH re0(pU3NUECKUX BETUIHH
U TEOpUH;
* IPOU3BOAMUTH YUCICHHBIE OLIEHKHU 110 NOPSAAKY BEJIUYHHBI;
* BHUJETH B 33/1a4ax reo(pu3NIECKOil pa3BeAKH U MPOMBICIIOBON TeoPpu3uKHN PU3HUecKoe Coaep KaHue;
*  OCBauBaTh HOBBIE OOJIACTH TCO(DU3UKH, TEOPETHUECKHE IOAXOIbI M aHAIM3UPOBATh HATypHBIC
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;
*  HaBBIKAMM I'PAaMOTHOW OOpabOTKM HATYpHBIX JAHHBIX M COMOCTABICHUS MX C TEOPETUYECKUMH
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

Texkymmii KOHTPOJIb OCYIIECTBIsIETCS B (hOpME KOHTPOJIBHBIX paboT B MUCHMEHHOU (OpME 1O KaXKIA0H
TeMe.

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T0171 CTYACHTA OCYUICCTBJIACTCA B PC3YJIbTATC
aHaJIn3a UTOI0OB KOHTPOJIbHBIX, 4 TAKXXC HHANBUAYAaJIbHbBIX KOHcyHBTaHHﬁ.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB.

1. OcHoBHbIe MmapameTpbl 3eMiiM Kak IIaHeTbl. OCHOBHBIE YepThl CEHCMOIOTHYECKOTO CTPOEHUS
3emiu.

2. T'eopusuueckue MeTonbl u3ydeHus veap. CeficMonorusi.

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

4. VYpaBHeHHE IBHKEHUS YHNpyrod cpensl. Ilnockue ynpyrue BOJHBI B HEOIPAaHWUYEHHOW M30TPOITHON
cpene. OObeMHBIE celicMuYecKkre BOHbBI. [[oBEpXHOCTHBIC CECMUYECKUE BOJIHBL.

5. OtpaxeHue u mpeloMIIeHHE celicMuiecknx BoiH. 3akoH CHenmyca. [Ipsimble U oOpaTHbIC 3aauu
ceiicmonoruu. ['ogorpad celicMu4ecKix BOJIH.

6. Ilpomeccol B nurocdepe M HX mposBieHHA. TekToHMKa IUUT. OCHOBHBIE XapaKTEPUCTHKU
3eMJICTPSICEHUIH. 3eMJICTPSICEHHs, WHAYLUUPOBAHHBIE WH)KEHEPHOW JESTEIBbHOCTHIO  YEJIOBEKA.
CelicMUYHOCTb Ha MECTOPOKACHUSAX YIIIEBOJOPOIOB.

7. leonornyeckoe  Bpems.  OrTHocurTenbHas W abCoMIOTHAsT — IIKaja  BPEMEHH.
I'eonoro-crparurpaguueckie W MaJCOHTOJIOTMYECKHE METOAbl OINpeleNeHHus Bo3pacTa IOpOJ.
dusnueckre MeTOIbl OLICHKH BO3pacTa Mopo. PyOunuii-ctpoHIMEeBbIi 1 ypaH-CBUHLIOBBIA METO/IBL.

8. Teopun npoucxoxneHuss Heptu. Cuiipl, onpexaessiomue Murpanuio ¢uonnos. PopmupoBanue
MECTOPOXKJICHUH yIIIEBOJOPOAOB. XapaKTEPUCTUKH OPOA-KOJUIEKTOPOB: IOPUCTOCTh, IPOHUIIAEMOCTb.
9. Teodusnyeckue MeTOBI Pa3BEIKH MECTOPOXKICHUHN YIIIeBOIOPOOB. [ paBUMETpUYECKUE METOIBI.
[Ipsimble u 0OpaTHBIE 3a4a41 TPaBUPA3BEIKH.

10. Marnutomerpuueckue wmeronsl. Ilpsimple w  oOparHele 3aJaud MarHUTHOW  pa3BEAKH.
OneKTpoMarHuTHbIE METOIbI Pa3BeKU Help. [eoTepMuueckue METObI.

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

12. Tlouckosas ceiicmMonorusi. OCHOBHBIE XapaKTEPUCTUKU CEHCMUYECKUX BOJIH. [IpHHLINIIBI pereHus
MpsSIMBIX 337134 ceiicMopasseku. [Ipsimast m oOparHas 3aga4a JJisi OTPaKCHHOUW BOJHBI B JABYXCIIOHHOMN
cpeze ¢ HaKJIIOHHOM oTpaxaromei rpanuueil. CiocoOsl MOCTPOCHHUS OTPAKAIOIINX TPAHULL.

13. Tlonmyuyenme, oOpaboTKa W HWHTEpIpeTalusi CeHCMUYECKHX HaHHbIX. OundpoBKa 3amHCcei.
[Ipeobpazoanne Oypre. JlekonBomonus. Murparus.

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

15. IlonsiTue o reomexanudeckoit Mmogenu. CBOHCTBa MOPOJ M CTPYKTypa maccuBoB. Knaccudukanus u
OCHOBHBIE CBOMCTBA TOPOA. THIIBI KOJIIIEKTOPOB.

16. VYmpyrue cBolictBa mopox B oOpasime W MaccuBe. CBs3b TPEIUHOBATOCTH W CKOPOCTH
pacnpocTpaHeHHsI CEHCMUYECKUX BOJIH.



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

18. IIpodHOCTHBIE CBOMCTBAa TOPHBIX IMOPOA. XPYMKOE M IJIacTHUecKoe paspyiueHue. Kputepuu
pa3pyLIeHus TOPHBIX MOPOA.

19. Mexanunueckast MOAEIb TBEPIOTO Tea CO CTPYKTYPOM.

20. CoticTBa MeXO0JIOKOBBIX MPOMEXYTKOB. HopmanbHoe 1 ciBuroBoe aeopMupoBaHie HapyIICHHUMA
crutomHocTU. OLIEHKa )KECTKOCTH.

21. Metonp!l u3MepeHust HapsHKEHUH B MACCHUBE.

22. IIponunmaemoctb. 3akoH Jlapcu. MeTonb! onpesienieHus: npoHunaemoctu. [IpoHuiaeMocTs o0pasia
Y IPOHUIIAEMOCTh MACCHBA.

23. Teyenue KUAKOCTU B TpelnHE. [IpOHUIIaEMOCTh CHCTEMBI TPELIVH.

24. I'mapopa3phbIB IU1acTa

25. PexoHCTpYKIHMS aTTPaKTOPOB IO BpeMeHHbIM psagaMm. Teopema Takenca. Merox I'pacGeprepa —
IIpokauna oLeHKH pa3MEPHOCTH aTTPAKTOPOB.

26. dazoBas Touka u (azoBasi TpacKTopus. JJMHAMHUYECKHE CHCTEMBI U UX YCTOHYUBOCTh. ATTPaKTOPHI,
uX TUnel W (usnyeckuidl cmbici. @DpakranbHas pa3MEpHOCTh aTTPaKTOpoB. budypkarmu.
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 aMIUIMTYAHBIE W 4YacTOTHBIA CIEKTP OJWHOYHOIO MMIIYJIbCA, MPEACTABICHHOIO
nenbra-(hyHKIHEeH.

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

3. V300pa3uTh BOJHBI, BOSHUKAIOIIUE HPU OTPAKEHUU HPOJOJBHON BOJHBI, MAJAlOIIEH Ha TPaHUILY
paznena qByX Cpell ¢ pa3iIudHON aKyCTHYECKOM KECTKOCTBIO.

KonrtponbHoe 3aganue mo Teme: 3aBUCUMOCThH AedopMaluu OT BpeMeHH. Peonormueckue MOIENH.
Kpurepun npounoctu.

1. TloctpouTh KpUBYIO 3aBUCHUMOCTH Ae(opManuy OT BPEMEHM IIPU MIHOBEHHOM IPHIIOKESHUH
Harpys3kH Juist Tena Maxkcsesia.

2. OueHUTh MPOYHOCTH MOPOJ KOJJIEKTOpa IO KPHUBbIE M3MEHEHHS NABJICHUS NpPHU THIPOPa3phIBE
1acra.

3. PaccuuTarh 10 JaHHBIM O MaKCUMAJbHBIX U MUHMMAJbHBIX IVIABHBIX HAIPSIKECHUSAX [IABJICHUE
3aKauykH, IPH KOTOPOM MPOU30MAET CABUTOBOE pa3pyIICHUE TOPOABI.

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

[IpomexxyTouHast arrectanus MO JWcHUIUIMHE «BBemeHue B TeOpU3UKYy MECTOPOXKICHUH
YIJIEBOJOPOAOBY» MPOBOIUTCS B (popMme 3k3ameHa (YCTHOTO).

HpI/IMepHBIfI MEPCUCHb 3K3aMCHHAIITUOHHBIX OUJICTOB:

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. OcHoBHbIe mapaMeTpbl 3eMiM Kak IUlaHeTbl. leodu3uueckne MeETOnbl H3YYEHHUS Help.
Ceiicmomnorusi. OCHOBHBIE YePThI CEHCMOIOTHYECKOTO CTPOSHUS 3€MITH.

2. MexaHnudeckasi MOJENIb TBEPAOTO Tella CO CTPYKTYpPOH.

AK3AMEHALIMOHHBIN BUJIET Ne 2

1. Tponumaemocts. 3akoH Jlapcu. Metonsl onpeaesieHus: mpoHuIiaeMocTy. [IporniiaeMocts oopasia
Y IPOHUIIAEMOCTh MACCHBA.



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

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

2. VYpaBHeHHEe IBWKEHUS YIpyroi cpensl. [lnockue ynpyrue BONHBI B HEOTPaHUYEHHOW HM30TPOITHOM
cpene. O6bemHbIe celicMuuecKkrue BOJHBI. [[oBepXHOCTHBIE CEICMUYECKUE BOJIHBL.

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

2. OtpaxeHue H mperoMieHne ceiicMuyeckux BosiH. 3akoH CHenuyca. IlpsMbie n oOpaTHbIe 3aaa4u
ceiicmonoruu. ['ogorpad celicMu4ecKrX BOJIH.

AK3AMEHAILIMOHHBIN BUJIET Ne 5

1.  VYopyrue cBoiictBa mopony B oOpasue u MaccuBe. CBsi3b TPEIIMHOBATOCTH M CKOPOCTH
pacrpocTpaHeHus] CEHCMUYECKHUX BOJTH.

2. Ilpoueccsl B nurocdepe M UX HposBIeHUS. TekToHHKa IUINT. OCHOBHBIE XapaKTEPHUCTHKH
3eMJICTPSICEHUIH. 3eMJICTPSICEHHs, WHAYLUPOBAHHBIE WH)KEHEPHOW JESTEIBbHOCTHIO  YEJIOBEKA.
CelicMUYHOCTb HAa MECTOPOKACHUSAX YIIIEBOJOPOIOB.

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

2. leomormyeckoe  Bpems.  OtHocuTenmbHass W aOCONIOTHAs ~— IIKajda  BPEMEHH.
I'eonoro-crparurpaguueckie W MAJCOHTOJIOTMYECKHE METOAbI ONpeleNeHHus Bo3pacTa IOpOJ.
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. Teopun npoucxoxaenus Hedtu. Cuinbl, ompenenstone Murpauuio ¢aronnos. opMupoBaHue
MECTOPOXKJIEHUH yIIIEBOJOPOA0OB. XapaKTEPUCTUKH OPOA-KOJUIEKTOPOB: IOPUCTOCTh, IPOHUIIAEMOCTb.

DK3AMEHALIMOHHBIN BUJIET Ne§

1. Pacmpenenenue HampspkeHHH B MacCHBE TOPHBIX IMOpOA. [paBUTAllMOHHAS M TEKTOHHMYECKHUE
COCTABJISIOIIME TOJIS HANpsKEHUH. Pacnipenenenne HanpsyKeHUI BOKPYT CKBaKHHBI

2. T'eodusudeckne METOIBI Pa3BEIKU MECTOPOXKICHUN YIIeBOJOPO10B. OCHOBHbIE IPaBUMETPUUIECKHE
W MarHuToMeTpuueckue Mertoabl. IIpsmas u oOparHas 3ajgadu rpaBUPa3BEiKH U MAarHUTOPA3BEIKH.
Kaporax ckBaxuH, €ro BUJIBI.

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

2. TlouckoBas ceiicMonorusi. OCHOBHBIE XapaKTEPUCTHKH CEHCMHUYECKUX BOJIH. [IpUHIMITBI pereHus
MpsSIMBIX 337134 ceiicMopasseaku. [Ipsimast m oOparHas 3aqa4ya JJisi OTPa)KCHHOUW BOJHBI B JABYXCIOHHOMN
cpeze ¢ HaKJIOHHOM oTpaxaromei rpanuueil. CriocoOsl MOCTPOCHUS OTPAKAIOMINX TPAHULL.

SK3AMEHALIMOHHBIN BUJIET Nel0

1. IlaccuBHBII celicMUYECKH MOHUTOPHUHI. 3aJa4M, pellaeMble MPH MOMOIIM PETUCTPALUH ciaabbix
ceficMuueckux coObITHH. TpeOoBaHUS K CUCTEME CEHCMIUECKOTO0 MOHUTOPHHTA.

2. Tlomydenue, o0pabOTKa W WHTEpHpETAlMS CEUCMUYEeCKHX JaHHbIX. ONUQPpPOBKa 3aMUCEei.
[IpeobpazoBanne Dypre. JlexonBomronus. Murpanus.

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

2. I'paButammonHoe mone u ¢opma 3emmu. [lpsimas u oOparHas 3agaudl TPaBUPA3BEIKH.
I'paBuTanMOHHBIE aHOMAJIMY HAJ| [IAPOM U LIMJIMHAPOM.

DK3AMEHAILIMOHHBIN BUJIET Nel2



1. CsoiicTBa MEKOIOKOBBIX MMPOMEKYTKOB. HopMmanbHoe 1 caBuroBoe JiehopMUpOBaHUE HAPYIICHHH
CIUIOIITHOCTH.

2. MaruutHoe nosne 3eminu. Ilpsimas u oOparHast 3aJa4u MarHUTOpa3BeaKH. MarHUTHBIE aHOMAJINU
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 ¢uronsioB nipu noaroroke 3emierpsicennid. DddexruBHbie HanpspkeHus Tepuaru. Kpurepuit
Kynona-Mopa.

SK3AMEHALIMOHHBIN BUJIET Nel5

1. IlpumeHeHUE aNrOpUTMOB HEJIMHEHHOM IMHAMUKU IIPH aHAJIU3€ I'€OMEXAHWYECKUX IIPOLIECCOB.
JluHaMu4ecKrue CHUCTeMbl M HMX YCTOHYMBOCTb. ATTPaKTOpPBl, MX TUIB M (PU3MUYECKUH CMBIC.
@pakTanbHas pa3MEPHOCTh ATTPAKTOPOB.

2. 3emueTpsceHus, UHAYLUPOBAaHHbIE BO3JEHCTBUEM YeJOBEKa Ha MOA3EMHBIC (DIIOMIHBIE CHCTEMBI.
CelicMUYHOCTh Ha MECTOPOXKACHUAX YIIeBOAOponoB. OCHOBHBIE MEXaHU3MBbl 3€MIICTPSICEHUH,
WHAYLUUPOBAHHBIX pa3paboTKON MECTOPOXKICHHUH yIIIEBOAOPOAOB.

Kputepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbIE, TIIyOOKHMEe 3HAHMSA Yy4yeOHOM TporpaMMbl JUCHUIUIMHBI TIPH  OTBETE
9K3aMEHAIIMOHHOTO OmiieTa M OTBETE Ha BOMPOCH IO MPOrpaMMe JUCLMIUIMHBI, a TaKke IO
pe3yabraTaM KOHTPOJIBHBIX, CAMOCTOSATENIBHBIX PadoT;

olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYIACHTY, IMOKA3aBIIEMYy CHUCTEMaTH3MpPOBAaHHBIC, TIIyOOKHE
3HaHWS Y4YeOHOW MpOTpamMMBbl JUCHIUILIMHBI MPU OTBETE IK3aMEHAIIMOHHOTO OWiera W OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe JWCHUIUTUHBI, & TaKXKe MO0 pe3yjbTaraM KOHTPOJBHBIX, CAMOCTOSITEILHBIX
paboT U TeCTOB;

OLICHKA «OTIAMYHO (8)» BBICTABIAETCS CTYICHTY, IOKa3aBIIEMy CHCTEMaTH3MPOBaHHBIC, 3HAHUS
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 U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
VI B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABJIAETCS CTYACHTY IO pe3yJbTaraM KOHTPOJIBbHBIX, CaMOCTOSATEIbHbIX
paboT M TEecToB, €caM OH 3HAET Marepuan SK3aMEHAIMOHHOrOo Omiera, Mo CyIIECTBY M3JaraeT ero,
yMeeT IPUMEHSTH [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JOIyCKAeT B OTBETE MHOI'O HETOYHOCTEH;

ONCHKa «XOpoI1Io (5)» BBICTABJIACTCA CTYACHTY IIO PE3YyJIbTaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T 1 TECTOB, €CJIM OH 3HACT MAaTCpHraJl 3K3aMCHALIMOHHOI'O 6I/IJ'IeTa, n3jaract €ro, ymeeT INpuMEHATH
MOJIYYCHHBIC 3HAHUSA HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTENBbHO (4)» BBICTABISAETCS CTYOCHTY 1[I0 pE3ylbTaraM KOHTPOJBHBIX,
CaMOCTOSATENIBHBIX PabOT M TECTOB, a TaKXKe, €CIM BO BPEMs OTBETA 3K3aMEHAlIMOHHOTO Ouiera oH
nokasayl (parMEeHTapHbI, XapakTep 3HaHWW, HEAOCTATOYHO MpPaBUJIbHBIE (OPMYIHPOBKH 0a30BBIX
MOHSATHH, HO TIPH 3TOM OH BJIafIceT OCHOBHBIMU pa3zielaMu y4eOHOH MporpaMMbl, HEOOXOUMBIMU IS
JaybHeiero ooyueHus;



OLICHKA «YIOBJETBOPUTENBHO (3)» BBICTABISAETCS CTYOCHTY II0 pE3ylbTaraM KOHTPOJBHBIX,
CaMOCTOSATENIBHBIX paboT U TECTOB, a TAaKXKe, €CIM BO BPEMS OTBETAa SK3aMEHALMOHHOTO OmiieTa OH
MoKa3aJl Pa3pO3HEHHBIM XapakTep 3HaHWM, HEJOCTaTOYHO MpPaBHIIbHBIE (HOPMYITHPOBKH 0a30BbIX
MOHATUH, HAapyIlIEHUE JIOIMYECKON IOCIEeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuasa, HO
OpH 3TOM OH BJaJeeT OCHOBHBIMHM pa3lelaMu Y4eOHOW NporpaMMbl, HEOOXOAWMBIMU JJIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSTHh IOJyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMH
CUTYalluu;

OLICHKA «HEYIOBJIECTBOPUTENBHO (2-1)» BBICTABIAETCS CTYACHTY IO pE3yJdbTaTaM KOHTPOJIBHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TaK)Ke, €CJIM BO BPEMs OTBETAa SK3aMEHALlMOHHOTo Omiera, OH
MoKa3aJ, 4YTo He 3HaeT OOoJbIIeH YacTH OCHOBHOTO CONEpKaHHs Yy4eOHOW MpOorpaMMbl TUCLMILIHHEI,
JOIyCKaeT rpyOble OmMOKM B (OPMYIMPOBKAX OCHOBHBIX IOHATHH IUCHMIUIMHBI U HE YMEEeT
HCIOJIB30BaTh MMOTyYEHHBIC 3HAHUS MIPU PELICHUN THIIOBBIX MPAKTHUECKUX 3a/1a4.

5. MeTonuueckne MaTepuaIbl, ONpeIesOIIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Topsiiok mpoBeaeHNsT KOHTPOJIBHBIX PadoT:

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

[Topsimok mpoBeNEHMS YCTHOTO SK3aMeHa:

[Ipu mpoBeneHMH YCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 60 MHHYT Ha IOITOTOBKY.
Onpoc ofydatomerocss 1o OwWjJeTy Ha YCTHOM OJK3aMEHE HE [IOJDKeH NpPEBBILATh JBYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpemsi mpoBeieHus 3K3aMeHa NpU IMOATOTOBKE OTBETOB Ha OWiIEThl, OOydYalolIecsi MOTYT
MOJIb30BATHCSl TPOTPAMMON JUCIUIUIMHBI, KOHCIEKTaMH JICKIM, CEMHHApOB W JI000# Jpyroi
JIUTEPaTypOu.

Bo Bpems mpoBeneHHs 5K3aMeHa IPH OTBETE€ OOydyarollerocs Ha BOIPOCHL MO OWIETy WIH TI0
porpamMme JUCUUILTAHBI, OH HE MOXET I10JIb30BaThbCsl KOHCIIEKTAMH JICKIUHA U CEMUHApPOB U JIIO00M
JIPYrOW JIUTEPATyPOU.



