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IEJIA U 3AJAYM YYEBHOW JUCIATIIAHDI

Hucuummna «'MC B 5KONOTMH M TNPHPOJOINONB30BAHHM» OTHOCHTCS K 0a30BOM dYacTh
OCHOBHOM TpoecCHOHATBPHON 00pa3oBaTeIbHON MpOorpaMMBbI 10 HampasieHuto moarotoBku 05.03.06
«OKONorHsl M TPUPOIOIIOIH30BAHUEY», PO «IKOJIOTHS», MPETyCMOTPEHHONH YYEeOHBIM IUTAHOM
®I'OVY BIIO «Kamuatl TY».

Heabl0 u3yueHUs TUCHMUIUIMHBI SBISETCA NPUOOpPETEHHE TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HaBBIKOB ISl pabOThl B TeOMH(OPMALMOHHBIX CHCTEMaX, a TaKXKe PacCMOTPEHHE
Bo3MOXxHOCTe mnpumeneHuss [MC g pemieHuss NMpakTUYECKHX 3afad B IpogecCHOHATBHON
JIeATEIbHOCTH.

3apaum xypca:

— O3HAKOMJICHHE CTYJEHTOB C OOIIMMHU BOMNpPOCAMH TE€OMH(POPMATHKH, TEXHOJIOTUIMU
npuMeHeHus reonrdopmaronssix cuctem (I'MC) B 0bnactsax npodeccnoHanbHOM AesITeTbHOCTH;

- o3HakomuieHue ¢ ucropuei pazurus [ IC, ¢ ocHoBHbIMU TTOHATUSAMU U TepMuHamu ['TUC;

- (hopMupoBaHHE MPEACTABICHUI 00 OCHOBaX 00pabOTKH TeonHGOPMAIIMOHHBIX JaHHBIX;

- BBIpa0OTKa y CTYJEHTOB HaBBIKOB MPAKTHUECKOTO HcMosib3oBaHus TUnuuHbix [UC ans
pa3IUYHBIX LIEJIEH;

— MPOJEMOHCTPUPOBATh IPUMEPHI PELLICHUS pealbHbIX 3a/1a4 ¢ ucnoyibzoBanuem [ C.

3agayamMu  u3ydyeHUs JUCHMIUIMHBL «[ €oMH(OpPMALlMOHHBIE CHUCTEMBl B DJKOJOTUU U
MPUPOJIONOIB30BAHUN» SABIISETCS:

- 3HAaKOMCTBO CTYJCHTOB C (YHKIMOHAJBHBIMH BO3MOXKHOCTSIMH  T'eOTrpauuecKux
WH(OPMALIMOHHBIX CHCTEM, MPUHILUIAMHU BBOJA, O00paOOTKH, MOJECIUPOBAHMS M BU3yalU3alUU
reOMH(pOPMALMOHHBIX JTaHHBIX;

- MOJIyY€HUE MPAKTHUYECKOTO OIbITa MPOCKTUPOBAHUS U Pa3pabOTKH IKOHOMHUYECKOW U
AQHAJTUTHYECKOW OTYETHOCTH C MPHUMEHEHHEM TeorpauuecKuX CXeM, CHCTEM MOACITHPOBAHUS U
aHaJIn3a JaHHBIX.

B marepuanax kypca «I'eonH(pOpMalMOHHBIE CUCTEMBI B KOJIOTHU U MPHUPOONOIB30BAHUI
natorcst omnpenenenue ['MIC, ocHOoBHbIe (YHKIIMM U BO3MOXKHOCTH, UX OOIas XapaKTEepHUCTHKA,
TEXHUYECKHE U TPOrpaMMHBIE CpEACTBA pealu3allii, HHCTPYMEHTAapUM peIIeHus 3ajad
MOJIEJIMPOBAHUS U BBIYUCIIUTEIBHBIX 3a/1a4.

Kypc naer BO3MOXXHOCTH CTyJ€HTaM O3HAKOMUTHCSI C BO3MOXKHOCTSAMU coBpeMeHHbIX [UC,
OBNIaIeTh HaBblkamMM Hcnosib3oBaHus [MC ansg 3amad kaprorpadupoBaHUs, MOIECTUPOBAHMS,
aHayM3a U 00pabOTKU JaHHBIX, a TAKXKe JUIsl pEIICHUs UHBIX TPOo(eCCHOHATbHBIX 3a/1a4.

B pesynpraTe u3yueHus NporpamMmsl Kypca CTyIEHThI JOJKHBI:

3HaTh:

— IpUpoAay reorpauyecKux JTaHHbBIX;

- 0011ue noaxoAbl K IpeCTaBICHNUIO IPOCTPAHCTBEHHBIX 0OBEKTOB;

- Hops10K npeoOpa3oBaHus KapTorpadudeckux nzodpaxenuit B ['MC;

- aHanutuyeckue Bo3moxkHocTu ['IC npu 006paboTke BEKTOPHOM M pacTpoBOil H(OpManuy;
mecto ['C cpenn Apyrux HHPOPMALMOHHBIX CUCTEM;

Bo3MmokHocTu ['MIC B ynpaBiennn, Ou3Hece, HayKe U TEXHUKE.

Ymern:

- D@ dexTUBHO BBIOUPATh HUHCTPYMEHTHI pelIeHHs TPOPECCUOHANBHBIX 3a/1a4;

- Ilonp30BaThCsi COBPEMEHHBIMU M METOAAMU XPAaHEHUS U OO0pabOTKU MPOCTPAaHCTBEHHO-
pacrmpeneneHHoN nHopMaIuu.

HNmets npeacrabiienue o0 obmux npuHiunax nocrpoenust [ MC u opranuszanyy reolaHHbIX;
0 Bo3MOxHOCTAX mpuMeHeHus ['IC B pemenuu 3a1a4 3K0JIOTMHU U IPUPOIONIOIB30BAHUSA.

1. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJINHBI

B pesynbrate u3ydeHHs AUCHMIUIMHBI Y CTYAEHTA JIOJKHBI OBITh COPMUPOBAHBI CIEAYIOIINE
oOmenpodeccroHaIbHbIE KOMITETCHITUH:
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— CIIOCOOHOCTH peliaTh CTaHAAPTHBIE 3a/1a4 MPO(EeCcCHOHATBLHOMN JesTeIbHOCTA Ha OCHOBE
nHpopManuoHHON W OubIMorpaduyecKord KyJabTypbl C TpUMEHEHHEM HWHGOPMAIMOHHO-

KOMMYHHUKAI[HOHHBIX TEXHOJOTHH M C Y4YeTOM OCHOBHBIX TpeOOBaHU# HWH(DOPMAIIMOHHON
6esonacuoctu (OIIK-9);

Tabnuna — [lnanupyemsie pe3ynbraTel 00y4eHUs [IPU U3YYCHUH JTUCIUILINHBI, COOTHECEHHbBIE

C TUIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHON MTPOTPaMMBI

Kon Koa n HaumeHoBaHue N Kon
HanmenoBanue Ilnanupyemsblii pe3yibTat
KoMIerTe HHIUKATOpPA noKasareJs
KOMIEeTeHIMH 00y4yeHHs MO AMCUHMILUIHHE
HIUH poctu:kenns OITK OCBOEHHUS
Crioco0eH perrath NJI-1 onk-9 3HaTh:
crangaptHele 3amaun | CriocoOeH pemaTh - IpUPOAY TeorpapuIecKux 3(0IIK-9)1
npodecCHOHAIBHONW | CTaHAApPTHBIC 3a4a4H JaHHBIX;
JICATCIIbHOCTH Ha mpoheCCHOHATBHOR - 3JICMEHTHI 0a3bI 3(0IIK-9)2
OCHOBE JeATeIbHOCTH Ha HPOCTPAHCTBEHHBIX TaHHBIX;
MHQOPMAIIMOHHON U | OCHOBE - 001IMe MOaXO0BI K 3(0OIIK-9)3
oubanorpaduyeckori | HHGOPMAIMOHHOW U MPEJICTABICHUIO IPOCTPAHCTBEHHBIX
KYJBTYPHI C oubmmorpaduyeckont 00wexToB B B/[;
NPUMEHEHUEM KYJIBTYPEHI C - TUTIBI IPE0OPA30BAHUS 3(OIIK-9)4
WHPOPMAaITUOHHO- MIpUMEHEHUEM KapTorpaduiyeckux n300paxeHui B
KOMMYHUKAIIMOHHBIX | WH(OPMAIMOHHO- I'gG;
TEXHOJIOTHHA U C KOMMYHHUKaIIMOHHBIX - aHanutuueckue Bosmoxkaoctu | 3(OIIK-9)5
Y4ETOM OCHOBHBIX TEXHOJIOTHH U ¢ yueToM | BekTopHbIX [ UC;
TpeOOBaHMIA OCHOBHBIX TpeOOBaHUH - COCTOSIHHE U TIEPCTICKTHUBBI 3(OIIK-9)6
WH(POPMAITMIOHHON WH(POPMAITMOHHOM pazsutus ' UC, mecto 'MIC cpemun
0e30macHOCTH 0e30macHOCTH JPYruxX UHPOPMAIIMOHHBIX CUCTEM.
Ymersn:
- (opmupoBaTh TpEOOBAHUS K V(OIIK-9)1
OIIK-9 .
ucnonb3zyemoid ['IC mpu
NIPOCKTUPOBAHUY IIPEAMETHO-
OPHEHTHPOBAHHOM
UH()OPMALTMOHHOW CHCTEMBI,
MPEJICTARIATh TPEOOBAHUS K
XpaHEHUIO TeONHPOPMAITUOHHBIX
JTAHHBIX, MOJICITMPOBATH 0a30BbIE
KOHCTPYKIIMH JUIS
reonH(OPMAITMOHHBIX TaHHBIX;
- Beioupars [TUC st cosmanust | Y(OIIK-9)2
Pa3IMYHBIX HHPOPMAIMOHHBIX
CHCTEM C y4eTOM TPeOOBaHMMA s
peuIeHus IOCTAaBJICHHOM 3a4a4H.
Bnapern:
— BO3MOXKHOCTSIMU B(OI1K-9)1
ucnons3oBanus ['IC B peanbHbIX
3a71a4ax CO3JaHUs U BHEAPEHUS
WH(POPMALIMOHHBIX CHCTEM.
2.MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbLHON
MNPOI'PAMMBI
Kypc «I'MC B »2KOJOTMM ¥ HPUPOJIONOJIB30BAHUM» B COOTBETCTBUM C OCHOBHOH

o0pa3oBaTeNbHON TPOrpaMMOM OTHOCHTCS K TUCIUIUIMHAM 10 BBIOOPY, OpPHUEHTHUPOBAaH Ha
moAroTOBKY OakanmaBpoB mo HampasieHuio 05.03.06 «Oxomnorusi u mpupoaonobp3oBaHue». Kypc
MO3BOJIIET JaTh OyaymuM OakalnaBpaMm TEOpeTHUeCKHe 3HaHHWs B 00JacTH MaTeMaTHYeCKOTro
MOACIIMPOBAHUA U C(bOpMI/IpOBaTI) Y HHUX HIPaKTHYCCKHUEC HABBIKKM HCIIOJB30BaHUA ITPOrpaMMHO-
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TCXHUYCCKUX CPCACTB IJId pa3pa60TK1/1 U NMPUMCHCHUA MATCMATUYCCKHUX MOI[GJIGP'I Il pCIICHUA
3aJ1a4 B 001aCTH 3KOJIOTUH U IIpHUPOAOITI0JIb30BaHM.

2.1. Ceazb c npeowecmayrougumu u OUCUUNIUHAMU

B coorBerctBUM ¢ yuyeOHbIM 1aHoM 10 HamnpasiaeHuto 05.03.06 <«Oxonorus wu
npupozonois3oBanue» aucuuiuinHa «I'MC B 3Koj0ruM U IpUpOAONOIb30BaHUNY» Oazupyercs Ha
mucuuiuimHax  «MHpopMaTka W mporpaMmupoBaHue», «lIporpamMmHas uHXeHepus», «basbl
JAHHBIX).

2.2. Cea3b ¢ nocnedyrougumu OUCUURIUHAMU

Marepuan, usyueHHslid cryneHtamu B Kypce «I'MIC B 3kojorum u npuUpoI0NnoIb30BaHUN»
UCMOJb3YyeTCsl MPU M3YyYeHUH JUcLUIUIMH «H(OpManuoHHbIe CUCTEMBI B PBIOHOM XO3SHCTBEY,
«MaTtemMaTu4yeckoe U IpOrpaMMHOE OOECIeYeHHE CHCTEMbl MOHHTOPUHTA PHIOOJIOBCTBAY,
«IIpoextupoBanre MHPOPMALUOHHBIX CUCTEMY, «YIpaBleHUE MH(OPMALMOHHBIMU CHCTEMaMU,
«MeToauKa pacyeToB 3KOHOMHYECKON 3(PPEKTUBHOCTH TPOCKTOBY.

3HaHMS W YMEHHA, INOdy4deHHble B Xoge wusydeHus kypca «IMMC B oskosmorun u
IIPUPOJIONOIB30BAaHUM», MOTYT OBITh MCIIOJIB30BAaHbl NPU MOJTOTOBKE CTYJIEHTaMH KYPCOBBIX U
JUIUIOMHBIX paboOT U IPOEKTOB.



3.COAEPKAHUE JUCHUIIJINHbBI

3.1. Temamuueckuii nian OucyunIuUHbL

HaumenoBanue
pa3aesioB U TeM

Bcero
YacoB

3aHATUSA

KonrakrHas

padora no BUaAAM
yueOHBIX 3aHATHI

CemMuHapbI
(mpakTHYecK
O ’)0“(‘[’1"‘]("\

JlabopaToph
ble padoThI

CamocrosaTeJbHas

padoTa

®opMbI TEKYLIETO

KOHTPOJIs

(V)

HToroBpii KOHTPOJIb
3HAHHUMU IO

AUCIHUIIJIMHE

O | AyanTopHbIe

qHad

= | Jlekuuu
1)

opM

o0yueHHS

Tema 1:
I'eonnpopmannoHHbIe
CHCTEMBI

36

18

Ompoc, I13,
Tect

Tema 2:
I'eonnpopManmoHHbIC
CUCTEMBI 1 MOJICTTUPOBAHHE
B PEILLICHUH 3aJ1a4 SKOJIOTHH
Y TIPUPOJOTIONB30BaHUS HA
MpUMEpPE aHAIU3a
TCOJIOTHYSCKOM
nHpopManuu u
MOJICIIUPOBAHUS
AHTPOMOTE€HHOTO
BO3IACUCTBUS

36

16

20

Ormpoc, 113,
Tect

3auer

Bcero

72

38

Tema 1:
I'eounpopmanonnsie
CHUCTEMBI

36

30

Ormpoc, 113,
Tect

Tema 2:
I'eonnpopmanonHbie
CUCTEMBI 1 MOJICTTUPOBAHHE
B PEIICHUH 33]1a4 3KOJIOTUH
Y TIPUPOJIOTIONH30BaHUS Ha
MpUMepe aHallu3a
TreOJIOTHYSCKOM
uHbopMaIuU U
MOJICIIUPOBAHUS
AHTPOIIOTE€HHOTO
BO3JICUCTBUA

36

30

Ompoc, 113,
Tect

Bcero

72

8

4

8

60

*I13 — nmpaktuyeckoe 3aaanue, P3 — pemenue 3anay, KC — KoHKpeTHas cuTyanus




3.2. Onucanue cooepcanus OUCYUNIUHbBL

Cedvmoti cemecmp

JlucuuiuHapHelid Moayiab 1 (9 Hexens)

Tema 1: 'eonnpopManoHHbIE CHCTEMBI

Jlekumst 1.1. BBenmenue B reouHdopmanmnonHbie cuctembl. [MIC B skomorum u
IPUPOJIOTIONIb30BaHNH (2 yaca)

Paccmampueaemsvie sonpocoi:

Omnpenenenne [TMC, xkpatkas wucropus [MC, Knaccupukanus I'MC, 3amaun TUC,
npuHiunel noctpoenus 'MC, ucnonszoBanue ['MC B skonorun u npupoaonois3oBanuu, [ MC u
MaTeEMaTHUYECKOE MOJEIINPOBAHUE.

Jlexuwus 1.2. [Ipunimmne! opranu3aiuu U npeacraieHus napopmarmu B [MC (2 yaca)

Paccmampueaemvire 6onpochwi:

Bl B T'UC. Mogens nanneix ['MC. IIporpammuoe obGecneuenue ['MC. Konuenmms
MIOCJIONHON OpPraHu3alliy IPOCTPAHCTBEHHBIX JAHHBIX, €€ OCHOBHbIE MOoHATHS. ba3a manusix ['THIC.
Tunst ganabix ['MC. CTpyKTyphl JaHHBIX.

Jlexuus 1.3. IIporpammustii mpoaykt Golden Software (Surfer) kak mpumep ['MIC (2 gaca)

Paccmampueaemvie 6onpochwi:

[Iporpammuoe  obecneuenne  [MC.  Konmemmuss — MOCIOWHOW — OpraHU3aINH
IPOCTPAHCTBEHHBIX JAHHBIX, €€ OCHOBHBIE MOHATHA. 3HaKOMCTBO ¢ BHemHUM BuoM I'MC Golden
Software Surfer u mpuHIMDamMu pabOTHI B HEH HAa IPUMEPE CO3AHHSI CETOYHOMN KapThlI.

Jlaboparopnass pabGora Ne 1. [JleiicTByromue ByJKaHbl H  THAPOTEPMAaIbHbIC

cucrembl Kamuatku (1 gac)

L]eny: moMyYuTh HABBIKM BBOJIA Teorpadudeckoii nHdopmanuu (ouudpoBKU KapT).

Hnempymenmapuii: Didger, Surfer, TextPad.

Hcxoonvie dannvre: Kamchatka-map.jpg (puc. 1.1).

3aoanue: 1.1 Ouudposare reorpaduyeckyro kapry Kamuatrku (OeperoBast JuHUS,
BO3BbIIIEHHOCTH BbItie 200 M, peuHas ceTh (p. Kamuarka), mo3ummu ByJIKaHOB U THIPOTEPMATbHBIX
cucreMm). [loctpouts kapry KamuaTku ¢ HaHeCEeHHEM BYJIKaHOB, THIPOTEPMAaJbHBIX CHUCTEM H
OCHOBHBIX TeorpaduuecKux Ha3BaHUI.

JIaGoparopHas pabota Ne 2. Pacnipenenenue 3emieTpsceHuil B iaHe u paspese (3 yaca)

L]enw: moMyunTh HaBBIKK BBOAA reorpaduueckoil nuapopmanuu, ['MC-ananusza.

Hnempymenmapuii: Didger, Grapher, Excel.

Hcxoonvie dannvie:

katanor 3emierpsicenuit Kamuarku ¢ kimaccom Ks > 10 3a mepuon 1980-2000 r.r. (daiin
Kz10ks_1.xls). Karanor 3emierpsceHuii 3a TEKYIIUH O MOXKHO 3arpy3uTh Takke ¢ caiita KOI'C
PAH: http:\\data.emsd.iks.ru\regquake.

3aoanue:

2.1. ITocTpoutsb KapTy pacnpeaeneHus seminerpscenuii Kamuarku (rmyouna go 20 km, 155-
164 B. na., 50-59 c. m.) B mmane. Ilpoananm3upoBaTh OCOOEHHOCTH TIPOCTPAHCTBEHHOTO
pacnpeneneHus 3eMJIETPSCEHUM.

Hcnonp3oBath rpaduyeckue cpeicTBa Ui U300paKeHUs 3EeMIIETPSICEHHUI ¢ pa3auyHON
marauTynoi (M <5;5< M < 6; M > 6).

2.2. IlocTpouTh BEPTUKAIBHBIN pa3pe3 BIOJIb U BKpecT BOCTOUHOW BYITKaHUYECKOH 30HBI
KaMuaTky ¢ NpoeKIUsAMHU Ha HErO 04aroB 3€MJIETPSCEHUH, BYJIKAHOB M THIPOTEPMAIIbHBIX CUCTEM.
OO0BsiICHUTD (PU3NIECKUN U TEOTOTUUECKHUI CMBICT TIOJIYYCHHBIX PE3YJIbTAaTOB.



JlabopaTtopHnas padota Ne 3. [ToctpoeHnue TonokapTsl (2 yaca)

Lenw: Ilonyunts HaBbikU [ IC-ananuza u [ MC-monenupoBanus.

Hnempymenmapuu: Surfer.

Hcxoonvie dannvie:

wells.dat, ucxomubiii ¢aiin GeothermalField.jpg, cosmate ucxomubie daitier topo.dat
(tomorpadus), river.bln (pexu), road.bin (moporwu), villages.bln (mocenkmn), springs.dat (ncTouHuKH),
ckBaxunbl (wells.dat) u Ttemmeparypnoe mose (temp.dat) (mis coszmanus aitna temp.dat
HCIIOJIB30BaTh JaHHBIC U3 Ta0. 3.1)

3aoanue:

Co3nare B 1wiockoM u 3-D m300pakeHMU TOMOrpaUyecKyro KapTy Te0TepMaIbHOTO
MECTOPOXKICHHSI, COBMEIICHHYIO C paclpeeicHHeM MaKCUMAIIbHON TeMIepaTyphl B JHANa3oHE
rryoun 300-1000 m. Jlns pemenus 3amaun ucnoiib3oBaTh nakeT mporpamm SURFER u ucxoaHbrii
daitn GeothermalField.jpg, co3math ucxomnsie daiinsl topo.dat (tomorpadus), river.bln (pekwu),
road.bIn (moporwm), villages.bln (mocenkwu), springs.dat (ucrounukm), ckBaxkuuel (Wells.dat) wu
TemriepaTypHoe moie (temp.dat) (as coznanus daitna temp.dat ucnionb3oBath 1aHHbIe U3 Tadm. 7.1).

Jlexums 1.4 Mopaens mannabix ' YIC. TlpencraBienrne TpeXMEpHBIX IaHHBIX (2 Yaca)

Paccmampuesaemvie sonpocwi:

MopenupoBanue moBepxHocTH. CrocoObl MpeACTaBICHUS TpexMepHbIX AaHHBIX B ['MC.
[IceBnoTpexmepubie monenu, GRID mnpeacraBnenusi, TIN-monenu W W30JMHUM, HCTHUHHBIC
TPEXMEpPHbIE MO/ICTIH.

Jlexuwms 1.5 Ilpouecce BBona ganueix B ['UC (4 gaca)

Paccmampueaemvie sonpocuwi:

[Ipouenypst BBoga naHHbIXx B I'MC. OcoOeHHOCTH OLM(PPOBKU I'€OJIOTMYECKON KapThl.
Tunosble ommbku 1 ux ucnpasienue. [locrpoenune Tononoruu ['MC

JIaGoparopHas pabora Ne 4. Maremaruyeckoe MOJEIUPOBAaHUE I'€OAaHHBIX. LIMpKyIsAIms
TEIUIOHOCHUTENSI B BEPTUKAJIBLHOM TpemuHe (4 yaca)

Leny: TlonmyunTh HABBIKM MOJICIMPOBAHHUS M aHAIU3a MOJEIH (PU3NYECKUX OOBEKTOB.
ObecneunTh yriay0ieHHOE 3HAKOMCTBO € IPEMETHOM 00aCThIO.

Hucempymenmapuii: PetraSim.

3aoanue:

(RVF) H3yunth TeruionepeHoca B BEPTHKAIBHON TpPEIIMHE, MOJCIUPOBAHUS PEKUMOB
HKCIUTyaTallMM € OTOOPOM TEMJIOHOCHUTEN W 3aKkaukod (Ironjga C 3aJaHHBIM pacxojoM B
onpenenéHHple Ha Mojaenu dneMeHThl. ([lomyueHHble naHHBIE SBIAIOTCS HMCXOJHBIMHM IS
cnenyromen paboTsl!)

JlabopaTtopHas pabora Ne 5. MoaenupoBaHue €CTECTBEHHOTO COCTOSTHUSI M DKCIUTyaTalluu
TPEXMEPHOI'O TE€OTEepMAIbHOTO pe3epByapa C Yy4YeTOM HPUTOKA TIIIYyOMHHOTO TEIJIOHOCHUTEIS,
pasrpy3ku W penbeda o00sacTH HMHPWIBTPALMOHHOTO MHUTaHMS, MOIYNb coctosiHus EOSI1
(6 gacoB)

Lenv: TlomyunTh HAaBBIKM MOJACTHPOBAHHS W aHAJIM3a MOJACTH (PH3NIECKUX OOBEKTOB.
ObecneunTh yriay0ieHHOE 3HAKOMCTBO C IPEMETHOM 00J1aCThIO.

Hucempymenmapuii: PetraSim.

3aoanue:

(3amaua 3D Contour) - BeimonHuTh aHanu3 6a30BOro pe3epByapa, BKIIIOYAs BbIUYHCICHHE
HAYaJILHOTO COCTOSIHUS, a 3aT€M aHallM3 MPOJYKTa. 3ajada TaKkkKe JTEMOHCTPUPYET UCIIOIb30BAHHE
KOHTYPOB JUIS OTIPEIEIICHUS] TIOBEPXHOCTH MOJICIIA TAKMM 00pa30M, 4TO TIOBEPXHOCTH MPE/ICTABISET
co0oil paznmuunbie Tomorpaduueckue ¢Gopmbl. OmpenensioTcs TakkKe TpPAaHUYHBIE YCIOBHUS
TIOBEPXHOCTH.



CPC o moayito 1. (38 wacos).
- PabGoTta co cmpaBOYHOW CHCTEMOW MPOTPAMMHBIX CPEACTB (M3ydeHHWE MaHYaJoB,

THIOTOPHAJIOB U (hailsIOB CIIPaBKH MPOrPAMMHBIX CPECTB);

- [lepeBoJ HHOCTPAHHBIX CTaTEH, TEKCTOB MaHyaJlIOB, ThIOTOPHAJIOB U (aillioB CipaBKU

IIPOTPaMMHBIX CPEACTB Ha PYCCKHM SI3BIK;

paboTHI.

- [TonroroBka k 1a00paTOpPHBIM paboTaM;
- Pemenue 3a1au ¢ penieHreM, aHATOTUYHBIM TPUBEICHHOMY B paMKax J1abopaTopHOit

W3yuenue auteparypsl 1o 00IIMM METOAaM MaTeMaTHUECKOro MoieupoBanus [1-7].
IIpumepnvie memoi pepepamos:

- Cpena monenupoBanust MATLAB.

- Cpena monenupoBanus Simulink.

- [IporpammHbIe CpeIcTBA U METOIbI MOJCIIMPOBAHUS T€OTEPMAIIbHBIX MPOIECCOB.

- [IporpaMMHBbIe cpeicTBa U METOIbI MOIETUPOBAHUS IIPOLIECCOB TEILIONEPEHOCA.

- [TporpaMMHBIEC CpeIcTBAa U METOIBI MOJICITUPOBAHUS TIPOIECCOB MU DY3UH.

- [TporpaMMHBI€ cpeicTBa U METOIbI MOACTUPOBAHUS IIPOIIECCOB Pa3PYIICHHUS.

- [TporpaMMHBIEC CpeIcTBAa U METOIBI MOJICTUPOBAHUS TIPOIECCOB MU Y3UH.

- [IporpaMMHbIe cpeAcTBa U METOJbI  MOJCIHUPOBAHMS IPOILIECCOB  YNPYrou

nedopManuu.

- [TporpamMMHBI€ CpEACTBA U METO/IbI MOJICIMPOBAHUS JIMHEHHBIX KOJICOaHU.

- [TporpaMMHBI€ cpeicTBa U METO/Ibl MOJIETTUPOBAHUS HEJIMHENHBIX KOJeOaHu.
- MeTo KOHEUHBIX Pa3HOCTEN B IPOTPaMMHBIX MTAKETAX MOJEIMPOBAHUS.

- MeTto1 KOHEUHbIX 00BEMOB B IPOrPAMMHBIX ITAKETAX MOJIETMPOBAHUS.

- MeTo KOHEUHBIX 3JIEMEHTOB B IPOrPAMMHBIX [TAKETaX MOJECIUPOBAHMS.

- MeTtoapl onTUMHU3ALMKY B MAaTEMaTUYECKUX IIPOrPaMMHBIX ITaKEeTaXx.

JlucuuniuHapHbIi MOy b 2. (8 HElemb)
Tema 2: I'eonHpopMallMOHHBIE CUCTEMBI U MOJICIMPOBAHHE B PEIIEHUH 33/1a4 3KOJIOTHH U

IPUPOJIONOIL30BaHUSl Ha IMpUMEpE aHajlh3a TeoJOrMYecKkod MH(OpManuu M MOJAETUPOBAHUS
AHTPOIIOTEHHOTO BO3JIEHCTBUS

(3 uaca)

Jlexnus 2.1 TUC-moaenupoBanue (2 yaca)

Paccmampusaemvie sonpocoi:

I'MC-monenupoBanue, ' MC-ananus, ux 3a1a4u U GyHKLIUH.

Jlexuus 2.2 TMC-ananu3 u reonH(OpMalOHHOE MOJEIMPOBAHHUE: OCHOBHBIE OINEpaluu

PaccmarprBaemble BOIIPOCHI:

WNucTpymenTs! reomerpuueckoro I'MC-ananusa.

(mns Olm:)

Jlexuus 2.2 (M) T'YIC-ananu3, OCHOBHbIE SUHCTPYMEHTHI (4acTh 1)

PaccmarprBaembie BOIIPOCHI:

I'MC-monenupoBanune, I'MC-anmanmu3, wux 3agaun. HMuactpymentsr ['MC-ananmsa:

MaTeMaTUKO-CTaTUCTUYECKUN aHallu3 aTpuOyTOB; BU3YaJIbHBIN aHAJIN3 aTpHOYTOB; F€OMETPUUECKHIA
aHaJIN3; aHAJIU3 TOIIOJIOTMH; CETEBOM aHAJIN3; IIOCTPOEHUE ITIOBEPXHOCTEN.



Jlexuwms 2.3 (M) [MIC-ananu3, o0CHOBHbIE HHCTPYMEHTHI (4acTh 2)

Paccmampuesaemvie sonpocuwi:

HNuctpymentsl | MC-ananu3a: aHanu3 MOBEpXHOCTEN, aHAJIM3 JAHHBIX JUCTAHIIMOHHOTO
3oHaupoBanus (3).

Jlexuwms 2.3 (m). MaTEIIeKTYamu3anus 1 HoAepKKa TPUHATHS PEIICHUH B
reouHpopmaruke. TeXHOIOrnU HCKYCCTBEHHOTO WHTEIUIEKTA M SKCIIEPTHBIE CHCTEMBI

Paccmampueaemvie sonpocuwi:

TexHOoJI0rnK UCKYCCTBEHHOI'O MHTEIIEKTA. DKCIIEPTHHIE cucTeMbl. HelipoHHBIE ceTH B
I'C. Cuctembl MOAAECPKKH MPUHATHS perieHui. ATiIacHble HH(POPMaIMOHHBIE CHCTEMBI.

JIaboparopHast pabota Ne 6. 'MIC kak cpeacTBO MOJACTUPOBAHUS U BU3YATH3AIMH TAHHBIX.
N3o00paxenue pacnpeznenenus BeanurH B cpene I'YC (4 yaca)

L]enw: I1onyunTh HaBBIKM aHAJIM3a MATEMAaTUKO-CTATUCTUYECKUI aHaIu3 aTpuOyTOB.

Hnempymenmapuii: Surfer, Excel, Access.

3aoanue:

(RVF-3) MH3o0pa3ute ¢ wucnonb3oBanueM Excel, Access, Surfer pacnpeznenenue
TeMIIepaTyphbl, 1aBJICHUS U [10JIe CKOpOCTel (pUIbTpalMy B IIIOCKOCTU TPELIUHBI CITYCTS 5 JIeT nocie
Havasia SKcIutyaTanuu. [IpousBecT aHau3 MoydeHHBIX JaHHBIX B Excel, Access

Jlaboparopnass pabora Ne 7. Pa3zorpeB KoHTeHiHEpa € paJMOAKTUBHBIMH OTXOJaMH
B 30HE HEMOJIHOTO BojoHackIeHus (3anaua Heat Pipe in Cylindrical) (4 gaca)

L]eny: IlomyuuTh HABBIKM aHATN3a MATEMAaTUKO-CTATUCTUYECKUI aHAIIU3 aTpHOyTOB.

Hncempymenmapuii: Surfer, PetraSim.

3aoanue:

PazorpeB koHTeiiHEpa ¢ palMOAKTUBHBIMH OTXOJAMU B 30HE HEIIOJIHOTO BOJIOHACHIIICHHUS
(3amaua Heat Pipe in Cylindrical) — cranmaptHas 3agada «TeruioBas TpyOka B IMJIMHIPHYECKON
reomerpun» (EOS3, EOS4), onucannas B pykoBojactse nonb3oBarenss TOUGH?2 [28]. Bxitouaer
NIOCTpOEHHE MojeH U ee aHanu3 cpenctsamu ['YIC Surfer.

JlabopaTopHas pabotra Ne 8. 3arpsi3HEHHE 30HBI ad’palliul JICTYYHUMH OPraHUYECKUMU
BerectBamu (VOC, volatile organic chemicals) (6 yacoB)

Leny: TlomyuuTh HaBBIKM aHalIM3a MaTEMaTHMKO-CTaTUCTHUYECKMHM aHanmu3, pabora ¢
YPaBHEHUSIMU COCTOSIHMSA, TpauKaMH MCTOPUM M3MEHEHHUS COCTOSHUS; JONOJHUTEIbHBIMU
siaerikamu ("extra cells"”).

Hnempymenmapui: SURFER, PetraSim.

Hcxoonvie oannvie: GeothermalField.jpg.

3aoanue:

OmnpenenuTh HaYaIbHOE IPABUTAIIMOHHOE/KaMIUIAPHOE paBHOBECHE, U HAWTH NEPEXOIHOE
peleHne ¢ MOMOIIbI0 TU(GPY3UH.

JIaboparopHas pabota Ne 9. [Isturoueunas cxema pa3pabOTKH re0TepMaIbHOTO pe3epByapa
MJIaCTOBOTO TUIA, MOynb cocTosiHUs EOS1 (3amaua RFP) (3 yaca)

Llenv: TlomyunTh HaBBIKM aHAJIM3a MATEMATHUKO-CTAaTUCTUYECKHM aHAW3, YIpaBICHUS
IIPOLIECCOM PEILEHUS.

Huempymenmapuii: SURFER, PetraSim.

3aoanue:

(3amawa RFP) Ha mnpsMoyrosbHOW OJHOCIOWHOW BBIYMCIUTEIHHOW CETKE 3a7aeTcs
dbparMeHT pe3epByapa, OMpEAENsIOTCS €ro MarepHualbHble cBoWcTBa. [locTpouTs Moaens u
paccMOTpeTh padoTy JAOOBIYHONW W WHIKEKIIMOHHOW CKBXMH C (PMKCHPOBAHHBIMHU PacxojamMu Ha
3a/laHHOE BpeMsl IKCIUTyaTaIllH ¢ yueToM (ha30BBIX Mepexoa0B (TIap/Boja).
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JlabopaTopHas pabora Ne 10. MogenupoBaHue B3aMMOJEHCTBHS <«OKCIUTyaTalldOHHAs
CKBa)KMHA — reoTepMaiibHbIN pe3epByap» (TOUGH2, EOS-1) (1 gac)

L]eny: IlomyunTh HABBIKM aHAJIN3a MATEMATUKO-CTATUCTUYECKUIN aHAIIN3.

Hnempymenmapuii: SURFER, PetraSim.

Hcxoonvle oannvie: GeothermalField.jpg.

3aoanue: (3agaya R1Q) Ucnonw3ys meto HeroToHa HaiiTH pacxo; SKCILTyaTalliOHHOM
CKBQ)KUHBI.

CPC o moayiio 2 (26 yacoB).

- PaGota €O CIpaBOYHOM CHCTEMOM TNPOTPaAMMHBIX CPEJACTB (M3yYeHHE MaHyasoB,
THIOTOPHAJIOB U (hailsIOB CIIPABKH MPOrPAMMHBIX CPECTB);

- [TepeBo/l HHOCTPAHHBIX CTATEH, TEKCTOB MaHyaJIOB, THIOTOPHAIIOB U (DaiJIOB CIIPaBKH
IIPOTPaMMHBIX CPEACTB Ha PYCCKHM S3BIK;

- [ToaroToBka K J1abopaTopHbIM paboTam;

- Perenvie 3a/1a4, aHAJIOTHYHBIX IPUBEIECHHOMY B paMKax J1abopaTopHOil paboTH;

- IIOMCK M IPOpabOoTKa MaTepraiioB U3 MHTEepHET-pPeCypCOB, IEPHOIHUECKON TT€UaTH;

- HN3YUCHHUC JOITIOJIHUTCIIbHBIX BO3MOJKHOCTEH IporpaMMHBIX IMPOAYKTOB,
UCIIOJIB3YEMBIX B paMKax Kypca, HaxokaeHue 3(P(EKTHUBHBIX METOIOB, CPEJICTB, CEPBHCOB U
AJIT'OPUTMOB PCUHICHUA 3a1[a11\H0113a)1at1, IMOCTAaBJICHHBIX B paMKax Kypca.

- o(hopMIIeHHE pEIIEHUs 3a/1a4 MOJICIMPOBAHKS B BUJIE TPE3CHTAIINN;

- BBICTYIUICHHE Ha CTYJIEHYECKHX KOH(DEPEHITHUSIX.

W3yuenne aureparypsl 0 MOJICIUPOBAHUIO TEOTEPMATIBHBIX IPOIIECCOB
reouH(pOPMaIHOHHBIM TEXHOJIOTHAM [ 8-28].

IIpumepnvie memol peghepamos:
MozenupoBaHie CKBaXXUH PEUHKEKIINH.
MonenupoBaHue MPOIECCOB PACTIPOCTPAHEHHSI 3arPS3HEHUH.
MozenupoBaHue IPOLECCOB TEIUIOBBICIEHHUS.
Bo3moxkHOCTH ITporpammbl Surfer.
Bosmoxuoctu nporpammb Didger.
Bosmosxnoctu nporpammsr ORIGIN.
MeTobl BU3yalbHOTO MPEACTABICHHS KapTorpapuueckoi nHpopMalmu.
[TocnoitHoe npencrabieHne kapTorpadguyeckoil nHpopmau.
Mertonbl ¥ IporpaMMHBIE CpeACTBA OCTPOECHHUS KapT.

10. Mertoabl ¥ IPOTPAMMHBIE CPEICTBA TOCTPOCHHS TPEXMEPHBIX MOJIEe 00BEKTOB
re0JIOropa3BeIKu U TOOBIYH PECYPCOB.

11. MeTomapl CTaTUCTUYECKON 00pabOTKH TaHHBIX B iporpamme MS Excel.

12.  Mero/p! CTaTHCTHYECKOW 00pabOTKH AaHHBIX B mporpamme Matlab.

13.  Metoapl craTucTrdeckoi 00padboTku nanHbX B mporpamme STATISTICA.

CoNoR~WNE

4. YYEBHO-METOAUWYECKOE OBECIHIEYEHHUE JJI51
CAMOCTOSTEJIbHON PABOTBI OB YUAIOIINUXCS

B nenom BHeayauToOpHas camocTosITeNIbHAs paboTa oOydaromierocs npu M3y4eHUH Kypca
BKJTIIOYAET B ce0sl cielyrolue BUIbI padoT:

—paboTa €O CIpPaBOYHOM CHCTEMOW MPOrPaMMHBIX CpPEIACTB (M3ydeHHE MaHyalloB,
THIOTOPUAIIOB U (PANIIOB CIIPABKU MPOTPAMMHBIX CPEJCTB);

— MEpEeBOJI MHOCTPAHHBIX CTaTeH, TEKCTOB MaHYyajoOB, ThIOTOPHAJIOB U (HalIOB CHpaBKU
POTPaMMHBIX CPEJICTB Ha PYCCKUI SI3BIK;

— MOJTOTOBKA K J1a00paTOpHBIM paboTam;
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— pelleHue 3a7a4, aHAIOTUYHBIX MPUBEJICHHOMY B paMKax JIabopaTOpHOU paboTHI;

— MOMCK U MpopaboTka MaTtepuanoB u3 MIHTepHeT-pecypcoB, MepHoIUIeCKON NevaTu;

— W3Y4YEeHHE JOTIOJHUTEIbHBIX BO3MOXKHOCTEN IPOrPaMMHBIX MPOAYKTOB, HCIIOIb3YEMbIX B
pamKax Kypca, HaxoxaeHue 3()(eKTUBHBIX METOJOB, CPEICTB, CEPBUCOB U ATOPUTMOB PEIICHUS
3a7a4\11o/13a/1a4, MOCTABJICHHBIX B PaMKaX Kypca.

— odopMIIeHHE pEIIeHUs 3a]]a4 MOICTTUPOBAaHUS B BUJIE MPE3CHTALIUM;

— BBICTYIUICHHE Ha CTYJEHUYECKHX KOH(EPEHIIUSIX.

OcHoOBHast 10J1s1 CAaMOCTOSITENIbHOM paboThl 00yUYarOIIUXCsl TPUXOIUTCS HA MOATOTOBKY K
nabopaTopHbIM paboTam: pabOTy CO CHPaBOYHOM CHCTEMOW MPOrPaMMHBIX IMPOAYKTOB, TMOMCK
ONTHUMAJIBHBIX PEIIEHUN MOCTABIEHHBIX 3a/lad 00pabOTKU U mpejactaBieHus uHbpopManuu. Takas
CaMOCTOsTeNIbHAs paboTa MO MOAT0TOBKE K Ja00paTOpHBIM paboTaM MpeanoaaracT yMeHue padborarb
¢ uHbopMaluel, BiaJeHue TEPMUHOJIOTHEH HHMOPMALMOHHBIX TEXHOJOTUH W HHOCTPaAHHBIM
SI3BIKOM.

Jlia mpoBesieHUsl MPAKTUYECKUX 3aHATUM, IJI CAaMOCTOSITENIbHON PabOThl UCHOJb3YeTCs
y4€0HO-METOINYECKUE I0COONUS:

IT'YIC B 53KOJOrMH M HPUPOAOIOIL30BAHMU: KOHCIEKT Jekiuii / Kuproxun A.B. —
[TerponasnoBck-Kamuarckwmii: Kamuatl TV, 2019. — 41 ¢ +?

I'MC B sKONOTHH U MPUPOOINONB30BAaHUM: JabopaTopHbIid mpakTukym / Kuproxun A.B. —
[TerponaBnoBck-Kamuarckuii: Kamuaatl TV, 2019. — 67 ¢

5. ®OHJI OHEHOYHBIX CPEJICTB

@DOH/1 OLICHOUHBIX CPEACTB AJIS MPOBEICHHS POMEKYTOUHOM aTTecTallul 00Yy4aroLInXCcs
no aucuuiuinie «['MC B 3x0510ruu v Npupo0I0JIb30BAHUN IPEICTABIIEH B IPUIIOKEHUHU K paboueit
IporpaMMe JAUCLUILUIMHBI U BKJIIOYAET B ceOs:

— [epeueHb KOMIETEHIMM ¢ yKa3aHUEM 3TaroB UX (POPMHUPOBAHUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIIMCAaHME II0KA3aTeIe U KPUTEPUEB OLICHUBAHUS KOMIIETCHLIMH Ha Pa3JIMYHBIX 3Tarax
ux (POpMHUPOBaAHMSI, ONTMCAHUE IIKAJ OLEHUBAHUS;

— TUIIOBBIE KOHTPOJIbHBIE 3a/laHusl WM MaTepuaibl, HEOOXOAUMBIE JUIsl OLEHKU 3HaHUM,
YMEHUH, HaBBIKOB W (WJIM) OMBITa JEATENBbHOCTH, XapaKTEpPHU3YIOUIMX 3Tanbl (HOPMHUPOBAHUS
KOMIIETEHITHIA;

— METOJIMYECKUE MATEPUabl, ONPEAEIISIOIINE MPOLETyphl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIN) OMBITA JEATEIbHOCTH, XapaKTePU3YIOIUX TaIbl (POPMUPOBAHHS KOMIETEHIIUH.

Bonpocs! 1u1st mpoBeieHns TPOMEKYTOUHOM aTTeCTallly 10 TUCHUIUIMHE (3K3aMeH):
Onpenenenne 'NC, 3agaun I'UC.

[Tpunuuns! noctpoenus: I'UC.

Hcnonp3oBanne ' MIC B 3x010rNMu ¥ NpUPOAOIIOIB30BAHNH.

' C-ananu3, ' MC-monenupoBanue, MaTeMaTUYECKOE MOJEINPOBAHHUE.
I'NC-monenupoBanue, ' MC-ananus, ux 3a1a4u U GyHKIUH.

[Tporpammuoe o6ecnieuenue I'MC.

[TpuHuMnB! cTpyKTYpHpoBanus AaHHbx B ['C.

Mopens nannbix ['YC.

MonenupoBanue moBepxHOCTH. CrocoObl MpeACTaBIEHUs] TPEXMEPHBIX JaHHBIX B

CoNoR~WNE

'ncC.
10. TlceBmoTpexMepHbIE MOJEIHN U UICTUHHBIE TPEXMEPHBIE MOJIEIIH.
11. MareMaTuKo-CTaTUCTHYECKUI aHAIN3 aTpUOYTOB;
12. BusyanbHbli aHaTU3 aTpUOYTOB;
13. Teomerpuueckuii aHanms,;
14. Amnanu3 moBepXHOCTEI;
15. AHanu3 maHHBIX IUCTAHIIMOHHOTO 30HaupoBanus (113).
16. KonuenryaibHble MOZIETN TEOIKOJIOTMYECKHIX O0BEKTOB H PE3EPBYAPOB TMO3EMHBIX (DITFOUIIOB.
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17. ®usuyeckre U XUMUYECKHUE OCHOBBI F€0IKOJIOTMUECKUX MOJIEIECH.

18. Vmpansommue MaTeMaTHYeCKHE YpaBHEHHST MHOTo(a3zHOH MHOTOKOMITOHEHTHOMN
HEU30TCPMUYECKON reoPUIBTPANU C YIETOM XUMHUECKOTO B3aUMOACHCTBUS (DIFOUI-TIOpOIa.

19. BeruucnurensHble ceTKU. IHTErpo-KOHEUHO-Pa3HOCTHBIA METO/.

20. Ompenenenue reOMeTpUU MOZAECTICH.

21. HauanbHbIe yCIOBHS.

22. T'paHudHBIC yCIOBUS.

23. MarepuanbHble CBOMCTBA MOJICIICH.

24. 3anaHue Ha MOJETU CKBAYKUH.

25. OmpeneneHue Ha MOJICTH PAa3JIOMOB.

26. Ormpenenenue Ha MOJIETH TIACTOB.

27. TOUGH?2

28. PetraSim

29. EOS1

30. EOSs.

31. EOS7, EOS7R.
32. EWASG.

33. ECO2N.

34. TMVOC.

35. TOUGHREACT.
36. Surfer-11.
37. Grapher-9.

38. Didger-4.
39. Strater-4.
40. Voxler-2.

41. Fortran Composer.

42. TeorepMaibHbIE MECTOPOXKICHHS.

43. T'a3okoHACHCATHBIC U HEDTIHBIC 3AJICIKU.

44, VOC, 3arpsi3sHEHUE THIPOTEOJIOTHIECKUX PE3EPBYapPOB.

45.  MecTOpOoX/IeHUs MOA3EMHBIX BOJI.

46. TlonuroHsI 3aXOPOHEHHSI TPOMCTOKOB M XuIKkuX PAO.

47. Mopenu 3arps3HEHUs] B OTKPBITHIX BOJOEMAX.

48. Mopuenu 3arpsi3HEHUS B aTMocdepe.

49. Hcnonb3oBanue qanHbix GPS HaBUranum ajs reoskoIOrH4ecKux 3a1ad.

50. Brrumcnenue cpennero, pa3dopoca, AUCIIEPCUU U CTAHJAPTHOTO OTKIOHEHHS BEIOOPKH
B DJIEKTPOHHBIX TaOIMIIAX.

51. Brruucnenue u npuMeHeHrne KodhPuImeHTa Koppemsiiuy mapsl mapaMeTposB.

52. Ompenenenue k03¢ PUIMEHTOB MHOKECTBEHHOM TMHEHHON perpeccuy.

53. Bwusyanmuzanus BEIOOPOYHBIX TAaHHBIX.
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6. PEKOMEHIAYEMAS JIMTEPATYPA

6.1. Ocnoenas numepamypa

1. Teopus BeposTHOCTEH M MaTeMaTHYEeCKas CTATUCTUKA. MaTeMaTnyecKue Moeu: yueo.
noco6ue / B.J[. Msrtnos [u ap.]. — M.: Akanemusi, 2009.
2. XXunkos E.H. BeruncnurenpHas maTemaTuka : yued. nmocooue. — M.: Axanemus, 2010.

6.2. /Jlononnumenvuasn numepamypa

1. borocnoBckwmii B. A. Dxonorundeckas reodusuka: Yued. moco6./ B. A. borocioBckuii,
A. JI. KXuranun, B. K. Xmenesckoii. - M.:MI'Y, 2000.

2. boponun A.H. DnemeHTapHBII Kypc TEOpUHM BEPOSTHOCTEH M MaTeMaTU4YEeCKOMH
CTaTUCTUKH: yueb. nmocodwue. - CI16.: Jlanp, 2011. — DBC «JIanby.

3. byropuna M.B. HxeHepHast 5KOJIOTHS ¥ HKOJIOTHYECKUI MEHEIKMEHT: yueOHuk/ M.B.
byropuna [u np.]; noa pen. H.U. UBanosa, .M. ®aauna. - M.: Jloroc, 2006.

4. T'omunpin A H. TIpoMblnuieHHast 3KOJOTHST U MOHUTOPHUHT 3arpsi3HEHUS MPUPOAHOU
cpensl: yueOHuK. - M.: Onukce, 2007.

5. 3apyoun B.C. MaremaTnueckoe MonenupoBaHue B TexHuke: YueOHuk/ Ilom pen.
B.C.3apy6una, A.Il. Kpumenko. — M.:MI'TY um. H.O. baymana, 2001

6. MacTpykuuu 1o IIPUMEHEHUIO npe- 0CT- npoueccopa PetraSim:
http://www.petrasim.com; http://www.thunderheadeng.com/wp-content/plugins/download-
monitor/download.php?id=29

7. Kuproxun A. B. MoaenupoBanue 3KCIuTyaTallil HU3KOTEMIIEPATypPHBIX T€0TePMaTbHBIX
MECTOPOXKACHHUMA. | 'eOMHpOpPMAIIMOHHBIE CUCTEMBI: Yueb. mocoOue sl CTYACHTOB M acCIUPAHTOB
Boicil. yueO. 3aBeaenuit/ A.B. Kuproxun, K.M. Manbsuesa; ['oc. koM. PO no psi6oiaoBcTBY. —
[Terponasnosck-Kamuarckuii: KI'TY, 2000.

8. Kuproxun A.B. MonenupoBanue reoTepMalbHBIX MpOILEcCcOoB: y4yed. mocobue. -
[Terponasnosck-Kamuarckuii: KI'TIY, 2004.

9. Kuproxun A.B. MoaenupoBaHue 3KCIUTyaTallud T'€OTEPMAaIbHBIX MECTOPOXKACHUN. —
BnanuBocrok: [JansHayka, 2002.

10. Kuproxun A.B., Kuptoxun B.A., Manyxun FO.®. I'mgporeosorust ByJIKaHOI'€HOB. —
CIIO6: Hayxka, 2010.

11. Magepa A.I'. MopaenupoBaHue TeriooOMeHa B TeXHHYECKUX cuctemax. — M.: HO
Hayunbiit ®ona "IIAJI um. akaa. B.A. Mensuukosa", 2005.
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26. Pruess, K., Oldenburg C., Moridis, G. TOUGH2 user’s guide, Version 2. Rep. LBNL-
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6.3. Memoouueckue ykazanus

1.THUC B 3KOJIOTMHM W NPUPOJOIONIB30BAHUU: KOHCIEKT Jekuui / Kuproxun A.B. —
[TerponasnoBck-Kamuarckuii: Kamuatl TV, 2019. - 45 ¢

2. I'C B 3x050TMH U MPUPOIOIIOIB30BAHUHU: JIaOOopaTOpHBIN npakTukyM / Kuproxun A.B.
— IlerponasnoBck-Kamuarckuii: Kamuatl TV, 2019. — 67 ¢

7. IIEPEYEHb PECYPCOB MH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET»

1. I'eoundopMaIioHHbIe CUCTEMBI: ydeOHoe mmocobue miasi By3oB / byraesckuii JL.M.,
IIBeTkoB B.A1. - M., 2000 [DneKTpOHHBIN pecypc] - Pexum JOCTyIa:
http://www.geokniga.org/books/56

2. 'eoundopmaruka / Banuukos A.Jl., Kynarun B.I1., TuxonoB A.H., I{setko B.S1. —M.:

MAKC [pecc, 2001. [DnexTpoHHbIH pecypcl]. — Pexum JIOCTYyTIA:
http://www.geokniga.org/books/5225
3. DnexkTponHass OubOimmoreka nuccepranmii PI'b: [Onekrponnsii pecypc]. — Pexum

nocryna: http://www.diss.rsl.ru

8. METOJIWYECKHUE YKA3AHMSA JUISI OBYUAIOLIAXCS MO
OCBOEHMWIO JUCLHUATIIMHBI

Metonuka mpenoAaBaHus JAHHOM TUCHUIUIMHBI TpENnojiaraeT uTeHUue JEeKIHUH,
MpPOBEJICHUE JTA0OPATOPHBIX PabOT, MPOXOXKICHHS TECTOB IO Ka)XJIOH W3 TEM, TPYIIOBBIX U
WHAWBUAYaIbHBIX KOHCYJIBTAIIUH MO OTJENbHBIM (Harboee CI0KHBIM) Crieu(UIecKUM podiieMamM
muciuiuinHbl.  [IpemycMoTpera camocrosiTeNlbHass paboTa CTYAEHTOB, a TaKKe MPOXOXKICHHE
aTTeCTAllMOHHBIX UCIIBITAHUIA MTPOMEXKYTOUYHOM aTTecTaluu (9K3aMeH).

Jlekyuu TIOCBSIIAIOTCS PACCMOTPEHUIO HAWOOJIee BAKHBIX KOHIICTITyaIbHBIX BOIPOCOB:
OCHOBHBIM MOHSTHSM, TEOPETUYECKUM OCHOBAM TMOCTPOEHUS T€OMH(OPMAIIMOHHBIX cUCTeM. B xoe
JEKIUH  OOyJaronuMcsi CIeAyeT TOATOTOBUTh KOHCIIEKTHI JICKIIMH: KpaTKO, CXEMaTH4HO,
MOCNIE0BATENHHO (PUKCHUPOBATH OCHOBHBIE TOJOXKEHUS, BBIBOIBI, (DOPMYITHPOBKH, 0OOOIIEHUS;
ImoMeE€4YaThb BaXXHBIC MBICJIN, BBIACIIATE KIIFOYEBBIC CJI0OBA, TCPMUHBI; ITPOBEPATH TCPMHUHBI, IIOHATHUA C
MOMOIIBIO JHIUKIIONEINH, CI0Bapeil, CIPaBOYHUKOB C BBINHUCHIBAHHEM TOJIKOBAaHUN B TETPalb;
0003HAaYUTh BOIPOCHI, TEPMHUHBI, MaTepuan, KOTOPHI BBI3BIBAET TPYJHOCTH, IOMETUTH U
MOTBITATHCSI HAWTH OTBET B PEKOMEHIyeMoHW nuTeparype. Eciam caMocTosTenbHO HE yaaeTcs
pazobparbcsi B Marepuaie, HeoOXoauMo cPOopMyIHpOBaThH BOMPOC W 33/aTh MPEMOJaBATEI0 Ha
KOHCYJIbTAIIMH WU Ha MPAKTUIECKOM 3aHSTHU.
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Ha nexmusax mnpenojaBaTenb 3HAKOMHUT CIIyIIaTeliei ¢ OCHOBHBIMH MOHATUSAMH U
HOJIOKEHUAMHU IO TeKymed Teme. Ha neknusx cioymarenb HOIy4aeT TOJIBKO OCHOBHOW O0BEM
uHpopManuu 1o teme. TOIbKO MOCEIEHHE JICKIUH SBISETCS HEJOCTATOYHBIM JUIS TIOATOTOBKHU K
7a00paTOPHBIM 3aHATUAM U dK3aMeHy. TpedyeTcs Takke caMOCTOsATeNbHas padoTa Mo U3y4YEeHUIO
OCHOBHOMH U JIOTIOJTHUTEIBHOM JIUTEPATYPHI U 3aKpEIUICHUE TTOTYYEHHBIX Ha JAOOPATOPHBIX 3aHATHIX
HaBBIKOB.

[Tpu n3yueHNH JUCUUIUIMHBI UCTIONB3YIOTCS HHTEPAKTUBHBIE METOABI O0YUEHUS:

— IpoOJeMHas JIeKIUs, IpeIoararonas U3J10)KeHue MaTepuaia yepe3 HeoqHO3HAYHOCTh
TPAKTOBKM MaTEepHaJIOB K BOIIpOCaM, 3ajadaM MM CHTyauusM. lIpm 3ToM mporecc Mo3HaHUs
IPOMCXOIUT B HAYYHOM ITOMCKE, IUAJIOTe U COTPYIHUYECTBE C IIPENOAaBaTelIeM B IPOLIecce aHaIu3a
U CPaBHEHHUS TOUYCK 3PEHUS;

— JIeKIMS-BU3YalIU3alys - [oJlaya MaTeprajja OCYIIECTBISIETCS CPEACTBAMU TEXHUUECKUX
cpeAcTB OOy4eHMsI ¢ KPaTKUM KOMMEHTHPOBAHHEM JIEMOHCTPUPYEMbIX BU3YallbHBIX MaTepUaJIOB
(mpe3eHTanuil).

KonkperHsle Meronuku, mozaen, Mmertoasl u uHCTpyMeHThl ['MC paccmarpuBaroTcs
PEUMYIIECTBEHHO MPU TIOJTOTOBKE U BHITIOJHEHUH J1TAOOPAaTOPHBIX padoT.

Llenbto  BBINOJMHEHUS J1afOpamopuvlx padom  SBISETCS  3aKpEIUICHUE  3HAHUM
00y4aromuxcsi, HOJYYCHHBIX UMH B XO/I€ U3yYCHHS JUCHUIUIMHBI HA JICKIUSAX U CAMOCTOSITEIBHO.
[TpakTuyeckue 3a7aHus MO TeMaM BBIIOJHSIOTCA Ha J1a0OPATOPHBIX 3aHATUSAX B KOMIIBIOTEPHOM
knacce. Eciu nabopaTopHble 3aHATHS HPONYLIEHBbl (IO YBOXKUTEIbHOW WM HEyBaKUTEIbHON
IPUYHMHE), TO COOTBETCTBYIOLIME 3aaHNsl HEOOXOIUMO BBIIIOJHUTH CAMOCTOSTENILHO U IPEICTABUTh
pe3yabTaThl IPETO/IaBaTelo Ha ouepeIHOM 3aHsATur. CaMocTosITeNIbHAs paboTa CTYAEHTOB — CIIOCO0
AKTUBHOI'O, I1I€JICHAIIPABICHHOIO MPUOOPETEHHsI CTYJCHTOM HOBBIX JUIsl HErO 3HAHWM, yMEHUH U
HaBBIKOB 0€3 HEMTOCPEACTBEHHOI'O Y4acTHs B TOM Ipoliecca npenojaBaresns. KauecTBo nomydyaembix
CTYACHTOM 3HAHMUN HANpPsAMYIO 3aBUCHT OT KAaueCcTBAa M KOJIMYECTBA HEOOXOAMMOIrO JIOCTYIHOTO
MaTepuaia, a TaKXke OT >KelaHus (MOTHBAIlMM) CTyJAEHTa HMX noayuuTh. llpu oOyueHumn
OCYILECTBIISICTCS LI€JI€HAIIPABICHHBIM MpoLecc B3aMMOAEHCTBUS CTYJIEHTAa U IpernojaBaTess A
dbopMupOBaHUs 3HAHUN, YMEHHUI 1 HABBIKOB.

Jlnist cTy1eHTOB 3a04HON (hOpMBI O0yUEHHS B ayAUTOPUU:

- upratotcs Jiekiuu Nel.l um No2.1, ocranbHble JEKIMKM HW3y4daloTcsl B TIpoliecce
camocTosTeNbHON paboTel cTyaeHTta (CPC);

- 10 PYKOBOJICTBY IIpernojaBaTelis BBINOJIHSAIOTCS JabopaTopHble paboThl Nel,2.8, a
ocTallbHbIE J1abopaTopHble PadOTHI BeIMOHAIOTCS B nporecce CPC.

9. KYPCOBOM NPOEKT (PABOTA)

B cooTBeTcTBUM ¢ y4eOHBIM IIJIaHOM KypcoBoe IpoektupoBanue no aucuuiuinae «I'MC B
JKOJIOTUU U IIPUPOAOIIOIB30BAHUNY HE IIPETYCMOTPEHO.

10. MEPEYEHh MTH®OPMAIIMOHHBIX TEXHOJIOT U1, UCTIOJb3YEMBIX
MPU OCYIIECTBJEHUM OBPA3OBATEJBHOIO IMPOLIECCA T10
TV CHUTIIMHE

10.1. Ilepe4eHb ungopmayuOHHBIX MEXHOIO2UIL, UCROILIYEMBIX NPU OCYULECMEIEeHUU
obpasoeamenbHo20 npouyecca
ITpu ocBOECHMM AMCUUIUIMHBI UCTIONB3YIOTCS Ceylomue HHHOpMAIIHOHHbIE TEXHOIOTHUH:
— WCIIOJIb30BAaHUE CIalA-TIpe3eHTalni, JEMOHCTpalUi MpueMoB paboT B MPOrpaMMHBIX
IIPOAYKTaxX B peaIbHOM BPEMEHHM (IIPOEKTOD);
— DJIEKTPOHHBIE CIIOBapH, TEMATUYECKHUE CHCTEMbl M OHJIAMH-CEPBUCHI MAIIMHHOTO
nepeBojia (sS3bIK - aHTJIUICKU);

— HHTCPAKTUBHOC O6IJ_I€HI/Ie C O6y‘{aIOI_I_[I/IMI/IC$I U  KOHCYJIbTUPOBAHUC TMOCPCACTBOM
BHCKTpOHHOﬁ ITOYTHI.
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10.2. TlepeyeHb MPOrPpaMMHOI0 00ecTeYeHusl, UCIOJIb3YyeMOro MPH OCYIIeCTBJIEHUH
o0pa3oBaTe/bHOIO Mpoiecca
[Ipu ocBOEHMH TUCIUIUIMHBI UCIIOJIB3YETCs JIMLIEH3MOHHOE MPOrpaMMHOE O0ecTieueHueE:
— maket Microsoft Office (Word, Excel, Access, Microsoft Power Point);
— IIpocreiitme TeKCTOBBIE peaakTopsl (010KHOT, NPP, TextPad);
— I'eonndopmarmonnas cuctema Golden Software Surfer 8 (v Bbie).
— Grapher v. 9;
— Didger v. 4.
— Cpena mogenmupoBanus PetraSim v. 5.0;

10.3. IlepeyeHb HH(POPMATMOHHO-CITPABOYHBIX CHCTEM
HpI/I OCBOCHHMHU JIUCHUILUIMHBI HCIIOJIB3YIOTCA CICAYIOUIUC I/IH(l)OpMaI_[I/IOHHO-CHpaBOLIHI)IC
CUCTCMBI.
— Karaior 3emnerpscennit K& ®UILL EI'C PAH: http://www.emsd.ru/seismicity/katalogi-
zemletryaseni.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

JIeKuMOHHBIA MaTepHal HM3y4aeTcs B CIECHUATU3MPOBAHHOM ayJAMTOPHUH, OCHAIIEHHOMH
IIPOEKTOPOM C BUACOTEPMHUHAJIA IEPCOHAILHOI'O KOMITBIOTEpPA HA HACTEHHBIN SKPaH.

JIaGopatopHbie paOOTHI BHIIOIHSIIOTCS B CIICIIHATM3UPOBAHHOM J1a00paTOpHUH, OCHAIICHHOM
COBPEMEHHBIMH NEPCOHAILHBIMU KOMIBIOTEPAMU M TPOTPAMMHBIM O0ECIIEYeHHEM B COOTBETCTBUU
¢ rematukoi «I'MIC B 3K0n0ruu ¥ NpUpOI0I0Ib30BAHUN».

Yucno pabounx MeCT B KJlaccaxX JOJKHO 00€CleunTh WHANBUAYAIbHYIO pabOTy CTylIeHTa
Ha OT/EJIbHOM IEPCOHATIbHOM KOMIIBIOTEPE.

B kauecTBe MaTepuanbHO-TEXHUYECKOTO 00eCTIeUeHUs JUCIUTIITMHBI UCTIOIB3YIOTCS:

— JUIsl TPOBENCHUS 3aHATUM JIEKIIMOHHOTO THUIA, TPYNIOBBIX M HHIUBUAYAJIbHBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS M TPOMEXKYTOYHOM aTTectanuu yaeonas ayauropus Ne 7-520 ¢
KOMIUIEKTOM yueOHON Mebenu Ha 25 Mocal0uHbIX MEeCT;

— JuIsi 1abopaToOpHBIX paboT - yrabopatopHas ayautopust Ne 7-402, obopymoBannas 10
paboYMMK CTaHIMSIMH C JOCTYNOM K ceTH «VIHTepHeT» W B AJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3alui U KOMIIEKTOM yueOHOI Mebenn Ha 15 mocaqouHbIX MecT;

— JIOCKa ayAUTOpHAs;

— MyJIbTUMEMITHOE 000pyn0BaHue (HOYTOYK, TPOEKTOP);

— npe3enTaiuu B Power Point mo temam kypca «I'YIC B 3x0510ruu v NpupoA0NoJIb30BAHUN;

— MIPOrpaMMHOE OOecreueHne, YCTAHOBJIEHHOE Ha BCeX pabo4MX CTaHIMSIX.
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