MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKOM ®EJEPALIMN
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OcHOBBI CIIYTHUKOBOI'O MOHHUTOPHHI'A
Hanpasaenue nogrorosku 09.03.03 Ipuxiagnas uadopmaTuka

Oopa3zoBateabHas nporpamma «bakaaaBpuar»
®opMa MOATOTOBKH: OYHAS
kypc 3 cemectp 6
TeKIAN Jac.

MPaKTUIECKUE 3aHSATHS Jac.
naboparopHsie pabotel 36 uHac.

B TOM YHCIIe ¢ Ucnonb30BanneM MAO Jek. [ p. / mab. gac.

BCETO YacoB ayIMTOPHOI Harpy3ku 36 uac.

B TOM YHCIIE ¢ UCIOJIb30BaHueM MAQO gac.
camocrosTenbHas pabora 108 wac.

B TOM YHCJIE Ha TIOJTOTOBKY K dK3aMEHY yac.

KOHTPOJIbHBIE Pa0OTHI (KOJHMYECTBO)

KypcoBasi pabota / KypcoBOil IPOEKT cemecTp
zager 6 Cemectp

9K3aMeH tamectp

Pabouas nporpaMmma COCTaBJICHAa B COOTBCTCTBHU C TpC6OBaHI/I$IMI/I 06pa30BaTCJ'H>HOFO CTaHJapTa,

caMocCTOATeNIbHO YycTaHoBlieHHoro JIB®Y, npunsToro pemieHueM YdeHoro coBera J{aJlbHEBOCTOYHOIO
¢denepanpHOTO yHHBepcUTeTa, MpoTokod oT 28.01.2016 Ne 01-16, u BBEJACHHOTO B JEWCTBUE MPHUKA30M
pekropa JIBD®Y ot 18.02.2016 Ne 12-13-235.

Pabouas nporpamma o0cyxeHa Ha 3aceJaHuu Kadeapsl MHPOPMATHKH, MAaTEMaTHIECKOTO U

KOMITBIOTEPHOTO MOJETUpoBaHus, MpoTokon N222 «23» noHA 2017 r.

3apenyrormuii (ast)kadempoit A.KO.Yeborapés, a.¢-M.H., mpodeccop
CocraBurens (11):




0O60poTHaA CTOpPOHA TUTYbHOrO Ancta PNy

|. PaGouas mporpaMmMa nepecMoTpeHa Ha 3acelaHnu Kadeapsol.
IIpoTokomn oT« » 201 1. Ne

3aBenyrommii (ast) kaempoit

(moamnuce) (1.0. ®amuus)

Il. PaGouas nporpaMma nepecMoTpeHa Ha 3aceaHuM Kadeapsl:
IIpoTokom o1« » 201 1. Ne

3aBenytommii (ast) kadempoit

(moamnuce) (1.0. ®amuus)



AHHOTAIUA
JlucuuniauHa  OCHOBHOM ~ 00pa3oBaTENbHOM  MpOrpaMMbl  MOATOTOBKU

OakanaBpoB Ha HampasieHMH mnoarotoBku 09.03.03«lIpuknagHas mHPOpMATHKAY.
3HaHUs, TIOJyYEHHbIE MPU OCBOCHMM JUCUUIUIMHBI, CIY’)KUT OCHOBOM  JIs
CUCTEMATH3allMK M JaJIbHeWIero Oosee YrIyOJIeHHOTO H3YYCHHS MPUKIATHON
MaTEeMaTUKH ¥ HHPOPMATUKH, JIJIS IPOBEICHUS HAYYHO-UCCIIE0BATEIIBCKON paOOTHI.

Y4yeOHbIM IIJJAaHOM TMPEIyCMOTPEHBI J1abopaTopHble paboThl (36 dYacoB),
camocrosiTenbHast padota crygeHta (108 vacos). JucuunnuHa peanusyerca Ha 34

Kypce B 6 cemecTpe.

Llenap AUCIUNIUHEI:

JaTh  TPEACTaBJIGHHME O  COBPEMEHHBIX  HMH(POPMAITMOHHBIX  TEXHOJIOTHSAX
JTMCTAHIIMOHHOTO  30HJIUPOBAHMS OKpY’XKalolllel  cpelibl, BOCTPEOOBAHHBIX
oOIlIeCTBOM; C€O3/1aTh YCJIOBHS JJIsl OBJAJEHUS YHHBEPCAIbHBIMA M TPEAMETHO-
CHEIUAIM3UPOBAHHBIMA ~ KOMIICTEHIIUSMH, CIHOCOOCTBYIOIIIUMU HUX COLMAIIBHOM
MOOMIBHOCTH W YCTOMYMBOCTH Ha PBIHKE TPYJa; MOBBICUTh MX OOIIYIO KYJIBTYpY,
chopMUpPOBaTh  COLMAJIIBHO-TUYHOCTHBIC KauyecTBa M  Pa3BUTh CIOCOOHOCTH

CaMOCTOATCIIbBHO an06peTaTb " IIPUMCHATH HOBBIC3HAHUSA U YMCHHA.

3agaum IMCUMILVIMHBL. JJaTh TIPE/ICTABIICHUE O

1. ¢usnueckoil OCHOBE AUCTAHIIMOHHOTO 30HAUPOBAHUS 3EMJIU U3 KOCMOCA;

2. CIIyTHUKOBBIX CHCTEMaX IMOJYYCHUS NU300paKCHUN 36MHOM IMTOBEPXHOCTH;

3. MaTeMaTH4eCKOW OCHOBE TMPEIBAPUTEIBHON O00pabOTKH H300paKeHU U
KOMITBIOTEPHOU KJlaccu(ukanuu 0ObeKTOB Ha H300paKEHUSX;

4. mpoueAaypax aHalid3a CIYTHUKOBBIX H300PaKEHHM MPUPOJHBIX OOBEKTOB U
SIBJICHUM, OIHUPAIOIINXCS Ha (PU3MUECKHE 3aKOHBI U MATEMATHYCCKHUE MOJICIH
WX OIHCAHMUS.

B pesynbrare u3ydeHus: JaHHOW ITUCIUIUIMHEI y 00ydJaronmxcss GOpMUPYIOTCS
cienyronme OoOmeKyabTypHble/  obmmenpodeccuoHaibable/  MPOGECCHOHATBHBIC
KOMIIETEHIIUU (3JIEMEHThI KOMIIETEHIIUI):



Koa u ¢popmyanpoBka
KOMINeTeHIH

JTtansl (OPMUPOBAHMA KOMIIETEHIINH

OIIK3: CriocoOHOCThIO
HCIIOb30BaTh OCHOBHBIC
3aKOHBl €CTECTBEHHOHAYYHBIX
JUCIUIUIMH ¥ COBPEMCHHEBIC
WHPOPMALTUOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTUH B
npodeccuoHaIbHON
JeSITEIIBHOCTH

3HaeT

OCHOBBI CHICTEMHOTO U TIPUKJIAJHOTO IPOTPaMMHUPOBAHUS,
MaTEeMaTHYECKUX, UHPOPMAIIMOHHBIX U UMUTAIMOHHBIX
Mojesel, 00 MHPOPMAIIMOHHBIX pecypcax rIo0ambHBIX CeTel,
00pa3oBaTeIbHOM KOHTCHTE, MPUKIIATHBIX 0a3ax TaHHbBIX,
TECTaxX U CPEJICTBAX TECTHPOBAHUS CUCTEM U CPEJCTB Ha
COOTBETCTBHE CTaHIAPTaM U UCXOHBIM TPSOOBAHUSIM
TII00ATBHBIX ceTel

VYMmeet

Hcnonb30BaTh anropuTMbl 1 IPOTPaMMBbI B 00J1aCTH
CHCTEMHOT'O 1 TIPHKJIaJHOTO POTPaMMHPOBAHHS,
MaTeMaTHIeCKNX, HH(POPMAIMOHHBIX 1 UMUTAIIMOHHBIX
Mojenel, nHQOPMaIOHHBIE PECYPCHI TNTOOANBHBIX CETEH,
NPHUKJIAIHBIE 0a3bl JTAHHBIX, TECTOB M CPE/ICTB TECTHPOBAHUS
CHCTEM H CPEJCTB Ha COOTBETCTBHE CTAHAAPTAM M UCXOIHBIM
TpeOOBaHUAM TII00ATBHBIX CeTel

Bnaneer

CIIOCOOHOCTH 0 K pa3pabOTKe arTOPUTMUYCCKHUX U
HPOrPaMMHBIX PEIICHHUIT B 00JIaCTH CHCTEMHOTO 1
HPHUKJIJTHOTO IPOrPaMMHUPOBAHUS, MATEMAaTHIECKHX,
WHGOPMAITMOHHBIX M UIMUTAIIMOHHBIX MOJIEJICH, CO31aHHUI0
WH(GOPMAITMOHHBIX PECYPCOB TIIO0ATBHBIX CETEH,
00pa30BaTeIHLHOI0 KOHTCHTA, MPUKJIAIHBIX 0a3 TaHHBIX,
TECTOB M CPE/ICTB TECTUPOBAHMS CUCTEM U CPEJCTB Ha
COOTBCTCTBUC CTaHAApTaM U UCXOJHBIM Tpe6OBaHI/IHM

I1K-8 CriocoOHOCTBIO
MPOrpaMMHUPOBATh
MPWIOKEHUS ¥ CO3/aBaTh
HpOI'paMMHI)Ie HpOTOTI/IHLI
peIHeHI/ISI HpI/IKJIaJIHBIX 3a1a4

3HaeT

CoBpeMeHHbIE Hay4HbIE UCCIIE0BAaHU, HEOOXOAUMBIE AJIS
(hopMHpOBaHUsI BEIBOJIOB 110 COOTBETCTBYIONIMM HAYYHBIM
uccnenoBanusaM Kak Bectd monck nHGpOpMaIu 0 HOBEHIINX
HAy4YHBIX U TEXHOJIOTHYECKUX JOCTHKEHUAX B CETH
WuTepHeT u u3 apyrux ucTouHUKOB OCHOBBI CHCTEMHOTO H
MIPHUKJIATHOTO TPOTPAaMMHOI0 OOeCTIeUeHUs

VMmeer

Cobupath, 00pabaTeIBaTh 1 HHTEPIPETUPOBATH TAHHBIE
COBpPEMEHHBIX HaYYHBIX HCClIeIoBaHuM, BecTn mouck
nH()OpPMAITUN O HOBEHIIINX HAYYHBIX U TEXHOJIOTHIECKUX
JIOCTH>KEHUSIX B ceTu MIHTepHeT U U3 Apyrux UCTOUYHUKOB
[IpuMeHSATH TOTOBBIC aITOPUTMBI U IIPOTPAMMBI B 00JIaCTH
CHCTEMHOTO M TIPUKJIATHOTO IPOTPaMMHOTO 0OecTIeueHus

Bnageer

Hasbixkamu JU1s (dhopmupoBaHus BBIBOJIOB o
COOTBETCTBYIOIIUM HAYYHBIM MCCIICJOBAHUSAM OCYILECTBISATH
[eJICHANIPaBIIEHHBIA  MOUCK HMH(OpPMaMu O  HOBEHIINX
Hay4HbIX U TEXHOJIOTMYECKHX JIOCTH)KEHUSIX B ceTH MHTepHeT
U U3 ApYrux MCTOYHHUKOB CHOCOOHOCTBIO K pa3zpaboTke
MIPUMEHEHUIO AITOPUTMUYECKUX U MPOrPAMMHBIX PELIEHUI B




001acTH  CHCTEMHOTO ¥  TPHUKIATHOTO  MPOTPaMMHOIO
o0ecrieueHns




CTPYKTYPA U COLEPXXAHUE TEOPETUYECKOM YACTU KYPCA

MOAY/Ib 1. ®Pusnyeckne OCHOBbI AUCTAHLUOHHOINO 30HAUPOBAHUA 3eman U3
Kocmoca (14 yacos).

Pasgen 1.1. O6wme cBegeHUA 0 Bo3AyLHOM o6onouke 3emaun. (2 yaca).

Tembl: CocTtaB M ypaBHeHMe COCTOAHUA aTmocdepHoro Bo3ayxa. OCHOBHoe
ypaBHEeHMe CTaTuKK, bapomeTpuyeckas opmyna.

Pasgen 1.2. OcHOBHbIe 3aKOHbI U3nyyeHuA. (4 yaca).

Tembl:  JlyuncTbi  NOTOK, OOBEMHAA NAOTHOCTb 3HEPrUM, CBETUMOCTb,
CNeKTpanbHas NAOTHOCTb. M3nyyatenbHas, nornowaTtenbHaa CNOCOBHOCTb cpeapbl,
3akoH Kuproda, abconwotHo yepHoe Teno. ®opmyna MnaHka. 3akoH CredaHa-
bonbymaHa, 3aKoH BuHa. lpumepbl.

Pasaen 1.3. BsaumogpeiictBue 3N1eKTPOMarHUTHOro usanyyeHusa c atmocgepoi. (2
yaca).

Tembl: _DNeKTpUYeckoe none [Auxkyweroca 3apsga. CsA3b MoKasaTens
NPenomMNeHuns c Yyactoto. MosnekynapHoe paccesHue.

Paspen 1.4. OcHoBbl noayyeHua u 06paboTKM AaHHbLIX AUCTAHLUOHHOIO
30HAMpOBaHUA. (6 Yacos).

Tembl: ®r3nMyeckne oCHOBbI, NNATGOPMbl U CbEMOYHbIE CUCTEMBI. Buabl CbEMKHU
CHMMKOBPa3pelleHMe: MPOCTPaHCTBEHHOE, pPaAMOMETPUUYECKOe, CMNeKTPanbHoe,
BpemeHHoe. Tunbl U popmaTbl UMPPOBLIX AaHHbLIX. XapaKTEPUCTUKM OCHOBHbIX
CUCTEM MO/IYYEHMA KOCMUYECKUX CHUMKOB. lporpammuble cpeactBa 06paboTku
CHUMKOB.

MOAY/1b 2. Metoabl aHanM3a AaHHbIX AUCTAHLMUOHHOIO 30HAUPOBAHUA 3eMnun
M3 Kocmoca (8 yacos).

Pasaen 2.1. MeTtoab! undpposoit 06paboTKM CNYTHMKOBbIX CHUMKOB. (2 yaca).

Tembl: _fApKOCTHble nNpeobpa3oBaHMA CHMMKOB - pPagMOMETpUYecKkana W
reomeTpuyeckaa  Koppekuma,  yaydweHue. KoopguHaTHaa  npuBA3Ka U
TpaHchopMmMpoBaHMeE N306parkeHUN.



Paspgen 2.2. MeTtopgbl aewmndpuposaHuma. (4 yaca).

Tembl: OcobeHHOCTN NoNyYeHMs M306parKeHMM B Pa3/IMYHbIX y4aCTKax CNeKkTpa —
BUOMMOM, MHPPAKPACHOM, MUKPOBOJIHOBOM AuanasoHax. OCHOBHble MPU3HaAKK
AewndpupoBaHMAa — APKOCTb, TEKCTypa, CTPYKTypa wu3obparkeHunit. MeToapbl
AewndpupoBaHMA, OCHOBAHHble HA MNpPeobpasoBaHUKM CNEKTPA/IbHbIX APKOCTEN
MeToabl AewndpUPOBaHMA, OCHOBAHHblIE HA MNPOCTPAHCTBEHHO-TEOMETPUYECKMX
XapaKktepuctmkax. OcobeHHOCTM COBMECTHOro AewndpupoBaHMA M3006parKEHUN,
MONYYEHHbIX B Pa3HbIX AMana30oHax CNeKTpa.

Pasgen 2.3. Aaroputmbl KnaccupumKkauymu. (2 yaca).

Tembl: Tunbl aBTOMATU3UPOBAHHOM KnaccuduKaumm. AnropuUtmbl
KOHTPOIMpPYyEMOW KnaccuduKkaumnm Anroputmel HEKOHTPOAMPYEMOU
Knaccndurkaummn. OueHKa pesynbTaToB Knaccubukaumm.

MOAY/Ib 3. [pumepbl peweHUA MNPUKNAAHBIX 33aAa4  AUCTAHLMOHHOrO
30HAUpOoBaHUA 3emaun us kocmoca (14 yacos).

Pasaen 3.1. flBneHua n 06beKTbl HAa NOBEPXHOCTU OKeaHa. (4 yaca).

Tembl: CKOPOCTM MOPCKMX Te4yeHWi. BbigeneHne Buxpeirt NOBEPXHOCTM OKeaHa.
OnpepeneHne UEHTPOB M TPAEKTOpWUI TaldyHOB — TPOMMYECKMX aTmocdepHbIX
BUXpPEN.

Pasgen 3.2. MeToabl aHanM3a CNYTHUKOBbLIX U306paxkeHuit  pnA
BOCCTAaHOB/IEHUA TEPMOAUHAMMUYECKUX NAapPaMETPOB MOPCKOM cpeabl. (2uaca).

Tembl: AKTUBHOE MWKPOBOJ/IHOBOE 30HAMpPOBaHWe. OnpegeneHme TemnepaTypbl
NOBEPXHOCTM OKeaHa. OnpegeneHne BepPTUKaNbHbIX Npoduneit MeTeoponormyeckmnx
BennuymH. OnpeaeneHme NepBUYHONBMONPOAYKTUBHOCTU MOPA.

Pasgen 3.3. Paguometrp MODIS — 6a3oBble aaroputmbl NOAy4eHUA NAPaMeTpPoOB
OoKeaH-atmocdepa. (2 yaca).

Tembl: TexHnYecKne xapaktepuctnkn pagunometpa MODIS basoBble anAropuUtmel
AnA aTmochepbl M OKeaHa.

Pasgen 3.4. MogenupoBaHMe OKEaHCKOM UMPKynaumu. (4 yaca).



Tembl: XapaKTepHble MacwTabbl. 3aKOH COXpPaHEHMA MacCbl, YC/I0BME TOHKOrO
CnoA. 3aKOH COXPaHEHWs KO/MYEeCTBa [ABUMMKEHMSA BO BpallaloLLeincs cucTeme
KoopauHaTt. PaBHOBecue, 6eTa-NNOCKOCTb M reoctpodpuueckoe npubanxKeHue,
rpaBMTaLMOHHbIE BOJHbI.

CTPYKTYPA U COLEPXAHME NPAKTUYECKOM YACTU KYPCA

TEMbI AN14 CAMOCTOATE/IbHOIO U3YHEHUA:

1. BuAapbl KOppEKLUN NCXOAHOM CNYTHMKOBOW MHOpMaLmu (4 yaca).
2. CopeprkaHue 7 BO3MOXHOCTHU NPOrpaMmMHbIX NakeToB
npeasapuTeNbHOM
06paboTKM AaHHbIX ANCTAHLUMOHHOIO 30HAMPOoBaHUA (4 yaca).

3. Mcnonb3oBaHWe TeNEKOMMYHUKALMOHHON WMHPPACTPYKTYPbl, a TaKxKe
TMNEePTEKCTOBbIX W UMHTEPAKTUBHbLIX WMHPOPMALMOHHbLIX TEXHONOTMA B
ANCTaHUMOHHOM MOHUTOPUHIE COCTOAHMA OKpYKatowwen cpeapl. (12 yacos).

4. TexHONOrma MOCTPOEHMS aBTOMATU3UPOBAHHbLIX WMHPOPMALNOHHbBIX
cuctem cbopa, 06paboTKM, XpaHEHUA W PACNPOCTPAHEHUS CMYTHUKOBbIX
AAHHbIX ONA peLleHNs Hay4YHbIX U NPUKNASHbIX 3a4a4. (8 yacos).

5. basoBble anemeHTbl Ans pas3paboTkm cuctem cbopa, 06paboTKM w
pacnpoCTPaHEeHUA CNYTHUKOBbLIX AaHHbIX. (6 Yacos).

6. 3apaym CNyTHUKOBOIO 3KOJIOMMYECKOro MOHUTOPUHrA. (6 Yacos).

7. OcCHOBHble NapameTpbl OKeaHa M atmocdepbl Hag OKEAHOM B CUCTEME
aTmocdepa-okeaH, onpeaensaembie No AaHHbIM CMYTHUKOBbIX MHCTPYMEHTOB

(3 yaca).

8. ObnayHOCTb — HenpeogonMMOe TNpPenATcTBME AN CMYTHUKOBBIX
AATYNKOB  BMAMMOIO W MHPpPaKpacHoro pAguanasoHos. CrpatuduKauma
aTtmocoepsbl.

(4 yaca).

9. CraTUCTUYECKMEe MeToAbl ANA PAacno3HaBaHMA TeX MU UHbIX 06bEeKTOB
A3 1 Knaccndmkauum AaHHbIX C MOMOLLBI0 YNCNEHHbIX METOA0B. (6 YacoB).

10. Nounck obbekToB onpeaeneHHon npupoabl. M3mepeHne napameTpos
onpegeneHHoro obbekTa Ha U3obpaxkeHmnn (2 yaca).

11. MoporoBaa ¢unbTpaymsa. CermeHTauMs MNONYTOHOBbLIX W LBETHbIX
n3obparkeHui (6 4acos).



12. FleomeTpuyeckne U ¢GOTOMETPUYECKUE MPU3HAKU M306pakeHUn (2
yaca).

Il. YYEBHO-METOANYECKOE OBECMEYEHUE CAMOCTOATE/IbHON PAEOTbDI
OBYYAIOLWUXCA

YuyebHo-meTOoANYECKOE obecneyeHune CaMOCTOATEeIbHOMN paboTbl
obyyatowmxca no aucumnanHe «MHPopmaUMOHHbIE OCHOBbI AMUCTAHLUUOHHOIO
30HAMPOBAHUA 3eMNn» NpeacTaBneHo B MpunoxeHnn 1 n BKAKOYaAET B ceba:

nAaH-rpaduK BbIMNOJHEHUA CaMOCTOATENbHOM PaboTbl NO AUCUUNANHE, B TOM
ynucne NpUMepHbIE HOPMbl BPEMEHU Ha BbIMOJIHEHWE NO KaXKA0MY 33a4aHUI0;

XapPaKTEPUCTUKA 3a,£|,aHm7| anAa CaMOCTOATENNbHOW pa60TbI o6yqarou.|,v1xcn “n
meTognyeckmne pekomeHaaunmm no nx BbinoOJIHEHUIO,

TpeboBaHusA K npeacTaBieHUIo U odopmneHuno pesynbLTaToB
CaMoCToATEeNbHOW PaboThl;

KpUTEPUM OLLEHKM BbIMOJHEHNA CAMOCTOATE/IbHOM PAbOTbI.

IV. KOHTPO/1b AOCTUXEHWUA LIENEN KYPCA

OneHouyHbIE CPECTBA -

No KonTponupyemsie Konp! u 3Tamnst HANMEHOBAHME
n pazzensl / TeMbl (dbopMupoBaHUs
JIACLIUILITUHBI KOMIIETEHIIU I TeKYyIIHN HPOMEKYTOTHA

KOHTPOJIb aTTeCTanuia



Tunosble KOHTPO/IbHblE 3a4aHus, MeToanYecKkue mMmaTepuanbl,
onpegensalwme npoueaypbl OUEHWBAHUA 3HAHWIKA, YMEHWIA U HABbIKOB M (MaK)
onbiTa AEeATE/NIbHOCTU, a TaKKe KpUTepun 1M nokasaTtenn, HeobxogmMmble oNA OLEHKU
3HaHWM, YMEHWIN, HaBbIKOB U XapakTepusywowme 3dTanbl  GOPMUPOBAHMUSA
KOMMNeTeHUU B NpoLLecce 0CBOeHUA obpa3oBaTeibHOM NPOrpaMmmbl, NPeacTaBaAeHbI
B Mpunoxxenunu 2.

V. CMUCOK YYEEHON NINTEPATYPbl U UHOOPMALIMOHHO-METOAUYECKOE
OBECNEYEHUE ANCLUUNTUHDI

OcHOBHaA nutepartypa
(3nekTpoHHbIE M NeyaTHble U3gaHus)

1. Y.I. Pnc «OcHOBbl AUCTAHUMOHHOIO 30HAMpoBaHMA». M.: TexHocdepa, 2006.
336.c.

2. Tokapesa O.C. O6paboTka W MWHTepnpeTauna [AaHHbIX AUCTAHLWUOHHOIO
30HAMpPOBaHUA 3emnun: yyebHoe nocobue / O.C. TokapeBa ; HauMoOHanbHbIN
nccnefoBaTeNbCKUM TOMCKUIA NONUTEXHUYECKUI YHUBEPCUTET. - TOMCK : M34-BO
TNy, 2010. - 148 c.

http://window.edu.ru/resource/028/76028

3. Mcnonb3oBaHMe [AHHbIX AUCTAHUMOHHOIO 30HAMPOBAHUA ONA MOHUTOPUHIA
skocuctem OOMT. Metoandeckoe nocobue / NlabytmHa W.A., BangmHa E.A.;
BcemunpHbiii poHa, ankoi npupoabl (WWF Poccum). Mpoekt MPOOH/Md/MKU
"CoxpaHeHue 6uopasHoobpaszns B POCCUIACKOM yactum AnTae-
CaAHckoroskopernoHa". - M., 2011. - 88 c.

http://window.edu.ru/resource/362/73362

AononHutenbHaa AuTepartypa
(neyaTHble M 3N1EeKTPOHHbIE U3JaHuA)

1. baknaHoB A.N. Cuctembl HabnwaeHMa M MOHUTOPUHra: y4vyebHoe
nocobue. - M.: BUHOM. JTabopaTtopua 3HaHwui4, 2009. - 234 c.
http://window.edu.ru/resource/572/64572



http://window.edu.ru/resource/028/76028
http://window.edu.ru/resource/362/73362
http://window.edu.ru/resource/572/64572

2. 3n06uH B.K. ObpaboTKa A3POKOCMMUYECKUX n3obpaxkeHumn
[9nekTpoHHbIN pecypc]/ 3n06unH B.K., EpemeeB B.B.— DNeKTPOH.TEKCTOBbIE
AaHHble.— M.: OUSMATNT, 2006.— 286 c.— Pexumm pgoctyna:— IBC
«IPRbooks», no naponto http://www.iprbookshop.ru/24653.html

MNepeyeHb pecypcoB MHGOPMALMOHHO-TEIEKOMMYHUKALLMOHHOM CeTh
«UHTepHeT»

http://sovzond.ru/

http://www.kosmosnimki.ru

http://scanex.ru/

http://www.forest.ru/rus/bulletin/31/3.html

http://dynamo.ecn.purdue.edu/~biehl/MultiSpec

http://www.ndvi.net

http://www.spot5.ru

http://www.geomatica.ru

http://gis-lab.info

www.dataplus.ru

http://www.intuit.ru/

http://modis.gsfc.nasa.gov/

MepeyeHb MHPOPMALMOHHDBIX TEXHOIOTUIA U NPpOrpaMmmMmHoro obecneyeHus

YKka3bigsaemca nepeyeHb UHGHOPMAUUOHHbIX MexHOoaM02ull, UCMonb3yemMbix npu
ocyuwecmesieHUU obpa3osamesnbHO20 NMPOUECCA M0 OUCYUMNAUHE, BK/OYASA repeveHs
npo2pamMmHo20 obecrieyeHuss U UHGDOPMAYUOHHbLIX CrIPABoYHbIX cucmem (npu
Heobxooumocmu). Ecau 0na O0aHHo20 Kypca co30aH 3YK 6 uHmezpuposaHHOU
naamegopme  371eKMpoHHo2o0 obyyeHus Blackboard [B®Y, smo makme
yKQa3b18aemcs € npusnoxeHuem udeHmugukamopa Kypca.

B Blackboard [1B®Y


http://www.iprbookshop.ru/24653.html
http://sovzond.ru/
http://www.kosmosnimki.ru/
http://scanex.ru/
http://www.forest.ru/rus/bulletin/31/3.html
http://dynamo.ecn.purdue.edu/~biehl/MultiSpec
http://www.ndvi.net/
http://www.spot5.ru/
http://www.geomatica.ru/
http://gis-lab.info/
http://www.dataplus.ru/
http://www.intuit.ru/
http://modis.gsfc.nasa.gov/

PABOYAA MPOrPAMMA YYEBHOW ONCLIMMINHDBI (PTYA)

«UH(pOpMaIMOHHBIE OCHOBHI IUCTAHIIMOHHOTO 30HIUPOBAHUS
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_57960_1&course_id=_2766_1

VI. METOOUYECKUE YKASAHUA NO OCBOEHUIO ANCLUUNJIUHDI

ColdepicaHue memoouYeCcKUx yKa3aHul Moxem 8Ka4ame:

peKomeHdaquu rno rnaaHupoeaHuUro U opeaHusauyuu spemeHu, omeeodeHHOo20
Ha usy4yeHue aUCL{UI'IfIUHbI,'

onucaHue nocnedosamesibHocmu Oelicmauli 0by4yarowuxcs, uau aa20pumm
u3y4yeHus OUCUUMNAUHbI;

pEKO/VIEHaGL{UU rno ucrioqne3oeaHUKO mamepuarios yqe6Ho-MemoduweCK020
KomMrinekca,

pekomeHoayuu rno pabome c naumepamypol;
peKkoMeHOayuu rno no020MoeKe K 3K3ameHy (3ayemy);

pa3vbACHeHUs 1o pabome ¢ 31eKMPOHHbIM y4ebHbIM KYPCOM, M0 8bIMO0AHEHUIO
O0oOMawWwHuUxX 3a0aHuli u m.o.

Ecnu no oducyunauHe u30aHbl mMemoou4vyeckue yKa3aHus (pekomeHoauyuu),
30ecb Heobxo0umMo rnomecmume UX repevyeHsb CO 8CeMU B8bIXOOHbIMU OQHHbIMU, O
camu nocobus nubo npunoxums K PIY/] 8 neyuamHom (uzdaHHom) esude, nubo
nomecmumeo 8 371eKMpPOHHOM 8ude 8 npunoxceHuu K Py (MpunoxceHue 3). Ecnu
U30aHHbIX MemoOuYeCKUx yKa3aHuli o oOucyunauHe Hem, 8 MpusnoIeHue
8bIHOCUMb HUYE20 He HYHHO, 8Ce MemoOuYecKUe YKA3aHUA NomMewaromcsa 8
daHHoM pa3zdene Py/.

VIl. MATEPUAJIbHO-TEXHUYECKOE OBECNEYEHUE ANCLUUNNUHDI

B 0aHHOM pa30desne npusodamca c8edeHUA O MamepuasabHO-MexXHUYeCKOM
obecnieyeHuu OucuyunauHel (C  YKA3aHUEM  HAUMeHO8aHUA npubopos U
0bopydosaHusa, Komrsomepos, y4yebHO-Ha2AAa0HbIx nocobul, ayoduosu3yanbHbiX



cpeocms;  ayoumopull, creuyuasbHbiX  rnomMeweHuli), Heobxooumom 078
ocywecmesieHUs 0bpazosamesibHO20 NMPOUEcca rno OucyumnauHe.

Kabunet D953 [1BOY, KoMmnbloTEP,MOHUTOP, NPOEKTOP, MyAbTUMEANA
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KOMNNEKCbI OLUEHO4YHbIX CPEACTB

ANA TEKYWEN ATTECTALUU

MepeuyeHb OLEHOUHbIX CpeacTB

Ne HanmeHoBaHue MpeacTaBneHmne ou,eHOYHOro
KpaTKana xapaKTepucTuKa oLeHOYHOro cpeacTaa
n/n | oueHOYHOro cpeacTsa cpeacTtBa B poHAe
YCTHbIN onpoc
1 CobecepoBaHue nnu CpeacTBo KOHTPO/AA, OpraHM3OBaHHOEe Kak creuuanbHaa bGecega npenogasatena ¢ | Bonpocbl 4na NOATOTOBKM K 3a4eTy
KOJINOKBUYM obyyaloLlWwmMmMca Ha TeMmbl, CB3aHHble C M3y4yaemon AUCUMMNIMHOM, U paccyMTaHHOEe Ha
BbliCHEHME o0b6bema 3HaHMI obyuvatowerocs Mo oOnpeaeneHHOMY pasfeny, Teme,
npobsaeme u T.M.
MucbmeHHble paboTbl
2 Pedepar KoHeuHbIli NPoAyKT, NosyYyaembliii B pesyabTaTe BbIMOJHEHMUA KOMIMIEKca yd4ebHbix U | Tembl pedepaTos
nccnefoBaTenbCKMX  3afaHui.  [lo3BoNfeT  OueHUMTb  yMeHua  obyudarowmxca
CaMOCTOATE/IbHO KOHCTPYMpPOBaTb CBOM 3HaHMA B MPOLECCE pPelleHUAa MPaKTUYEeCKMX
3a4a4y M npobaem, OpMeHTMPOBaTbCA B MHPOPMALMOHHOM MPOCTPAHCTBE U YPOBEHb
chOpPMUPOBAHHOCTN  AHANUTUYECKMX,  MUCCNeOOoBaTe/IbCKMX  HABblKOB,  HaBbIKOB
NPaKTUYECKOro M TBOPYECKOTo MbiLL/IeHMA. BbiNoAHAETCA B UHAMBUAYANbHOM NOPsAKe.
Ne KoHTponnpyemsbie Koabl KOMNeTeHUUI U NNaHMPYEMble pe3ynbTaTbl 0byYeHus OugeHouHble cpeacTBa -
n/n 4acTu AUCUMNAUHDI HaMMeHoBaHue




TeKyLWMi NpoMeXyTovHas
KOHTpO/b aTTectaumsn
Cucrtembl YK-1 CnocobeH K KpUTUYECKOMY aHAN3Y U OLLEHKE COBPEMEHHbIX HAaY4YHbIX Konnokemym Bonpocbl ana
CMYTHWUKOBOTrO OOCTUMKEHUN, TeHEPUPOBAHMIO HOBbLIX MAEN NPU peLleHNN NoOAroTOBKM K
OWNCTaHUMOHHOro OfR-1 nccnenoBaTeNbCKUX U NPAKTUYECKUX 3a4au. 3averty
30HAMPOBAHNA 3emnun MK-5 .
Bnageet metogonorven TeopeTMyeckmx n aKCnepumMeHTaNnbHbIX
nccnefoBaHnii 8 061acT MHPOPMATUKM U BbIYUCAUTENBHON TEXHUKU.
3HaeT OCHOBHble npoueaypbl GOPMUPOBAHUA U NOYYEHUA JAHHbIX
OVNCTaHLMOHHOMO 30HANPOBAHMA, ONMPAOLLMXCA HA GU3MUYECKME 3aKOHDbI U
maTemaTuyeckme moLenu Ux onucaHus
OnK-3 CnocobeH K pa3paboTke HOBbIX METOA0B UCCEL0BAHUSA U UX Konnoksuym Bonpocel ana
NPUMEHEHMIO B CAMOCTOATE/IbHON Hay4YHO-UCCAeA0BaTeNbCKOM NOAroTOBKM K
MK-1 [eATeNbHOCTU. 3averty
OcobeHHoCTH
06paboTKM M aHanu3a MK-5 CnocobeH npeAcTaBnsaTb NONYyYEHHbIE Pe3yibTaTbl Hay4YHO-
OAHHbIX NK-7 nccnefoBaTeIbCKOM AeATeNIbHOCTM Ha BbICOKOM YPOBHE U C Y4ETOM
ANCTaHUMOHHOTIO cobnoaeHMA aBTOPCKUX Npas.
30HAMPOBAHMA

3HaeT

Bnapeetr meTtogamu cbopa, 06paboTKM AaHHbIX UCTAHLMOHHOTO
30HAMPOBAHNA NPUPOAHBIX O6HLEKTOB U ABNEHWNI, ONMPAIOLLMXCA Ha
dU3nYEeCcKMe 3aKOHbI U MaTeEMaTUUYECKME MOAENMN UX OMUCAHUA




Bonpocbl

no aucumnanHe«« MHGopmaLMOHHbIE OCHOBbI AUCTAaHLMOHHOIO 30HAUPOBAHUA

vk wnwN

N o

10.

11.

12.

13.

14.

15.
16.

3emaun»

INEeKTPOMArHUTHbIN CNEKTP M CNEKTP NponyckaHusa 6e3061a4HOM cTaHAAPTHOM
atmocoepbl.

OCHOBHbIe NOHATMA TEOPUM U3/Ty4YEHUA. YPABHEHMA NepeHoca.

OcnabneHne cobcTBEHHOrO TENIOBOMO M3/ly4eHUA B aTMocdepe.

dunsmyeckme 0CHOBbI, N1IATGOPMbI U CbEMOYHbIE CUCTEMDI

PaspelueHne: NpoCTPaHCTBEHHOE, PAAMOMETPUYECKOE, CNEKTPANBHOE,
BpeMeHHoe

Tunbl n dopmaTbl ULMGPOBbLIX AAHHbIX

XapaKTepMCTMKM OCHOBHbIX CUCTEM NONYYEHMUA KOCMUYECKMX N306parKeHn
ApKocTHble Npeobpa3oBaHMA CHUMKOB - paANOMETPUYECKAA U FEOMETPUYECKan
KoppeKuus, ynydweHune. KoopanHaTHaa npmBAsKa U TpaHCGOpPMUpPOBaHUE
n3obparkeHun.

OcobeHHOCTM NONyYEHUA N306PaAXKEHWUI B PA3/IMYHbBIX Y4aCTKaX CNEeKTpa —
BMAMMOM, MHPPAKPACHOM, MMKPOBO/IHOBOM AMAMNa30HaXx.

ApKocTHble Npeobpa3oBaHMA CHUMKOB - paANOMETPUYECKAA U FEOMETPUYECKan
KoppeKuma, ynydweHune. KoopamHaTHaa npmBA3Ka U TpaHCPOpMMUpoBaHMe
n3obparkeHun.

MNepBUYHaAA cTaTUCTMYECKaA 06paboTKa AaHHbIX.

OcCHOBHbIe NPU3HAKK AeWnNdpPUPOoBaHMA — APKOCTb, TEKCTYPA, CTPYKTYpa
n30bparkeHunn.

MeTozb! AewndpmnpoBaHmsa, OCHOBAHHbIE Ha NPeobpPa30BaHMM CNEKTPANbHbIX
ApKocTeMn

ANropuUTMbl KOHTPOIMPYEMOW KNaccudpurKkaumm

ANTOpPUTMbI HEKOHTPOAMPYEMOM Knaccnbumkaumm

OueHKa pe3ynbTaTtoB Knaccmpumkaumm

Tembl OKNAA0B B BUAE npe3eHTau,ui71

no gucunnanHe« MHpopmaLUOHHbIE OCHOBbI AUCTAaHLLMOHHOIO 30HAUPOBAHUSA

3emaun»



1. TexHONOrMA NOCTPOEHMUA ABTOMATU3UPOBAHHDbIX MHPOPMALMOHHbIX CUCTEM
c6opa, 06paboTKK, XpaHEHUA N PACNPOCTPAHEHMA CNYTHUKOBBIX AaHHbIX ANA
PeLleHMA Hay4YHbIX U NPUKAAAHbIX 3a4aY.

* MOJly4eHUE CMYTHMUKOBbLIX AaHHbIX
* OpraHM3auma XpaHeHUs AaHHbIX
* opraHusayma obpaboTKM gaHHbIX
* obecneyeHne AOCTyNa K 4aHHbIM
*  WHTEerpaumsa CNyTHMKOBbIX AaHHbIX M Pe3yNbTaToB UX 06PabOTKM C
APYrMMU MHGOPMALIMOHHBIMM NPOAYKTaMU
2. ba3oBble 3n1eMeHTbl 4NA pa3paboTku cuctem cb6opa, 06paboTku n

pacnpocrtpaHeHnAa CNYyTHUKOBDbIX AaHHbIX.

* Cuctema cbopa CNyTHUKOBBIX AaHHbIX (MPUEM U NOSyYeHUE U3
Cneunanm3mpoBaHHbIX LEHTPOB)

* Cuctema XxpaHeHUA CNYTHUKOBbIX AaHHbIX

* Cucrtema 06paboTKM CNYTHUKOBBIX AaHHbIX

* Cuctema npeactaBAeHUs CNYTHUKOBbIX AaHHbIX U MHTErpaLma UX ¢ 4pyrumu
MHPOPMALMOHHBIMWN MNPOAYKTaMMU

* TexHONOrMA ANCTAaHLUMOHHOIO KOHTPOA U yNpaBaeHua paboTol cucTembl
cbopa, 06paboTkM N NpeacTaBNEHNA CNYTHUKOBbLIX AAHHbIX

3. Tpeb6oBaHMA, KOTOPbIM AO0NXKHbI YAOBNETBOPATb 6/10KM cneuuann3mpoBaHHbIX

cmcrem MOHUTOPUHTa, OGECI'IE‘-IMBaI-OLU,Me pa60'ry CO CNYTHUKOBbIMU AdHHbIMUA

* BO3MOHOCTb paboTbl C Pa3INYHbIMU TUMAMWN AAHHbIX
* BbICOKAA CTeNeHb aBTOMaTU3aLLUK
* MacwTabupyemocTb
* BO3MOXHOCTb Y/3/IEHHOrO YNPaBAE€HUA U KOHTPOSA
* JelleBM3HA CO34aHMA U IKCNAyaTauum
4. Mpumepbl 33434, ANA PeELLEHUA KOTOPbIX aKTUBHO UCNONb3YHOTCA CNYTHUKOBbIE

DaHHblE

* MpPOrHo3 noroabl

*  M3y4YyeHue ANHAMUKKU KNnUmaTa

*  MN3yYEeHWUeEe IKOCUCTEM

* KOHTPO/Ib U aHANM3 CENIbCKOX03ANCTBEHHOM AEATE/IbHOCTU

* aHaNU3 COCTOAHMA MOpEN

* KOHTPO/Ib ONACHbIX KAaTaCcTPOPUYECKUX ABNEHUN N OLEHKA UX
nocneacTsum

* KOHTPO/Ib aHTPOMOreHHbIX BO3AEMNCTBMA Ha OKPYKAKOLLYIO cpeay M
OLLeHKa Ux nocneacTsmi

5. ®usunyeckmne oCHOBbI AUCTAHLUOHHOIO 30HAUPOBAHUA



e [lapameTpbl KOCMUYECKOM CbEMKM.
e Tunbl CNYTHUKOB
e [lornoweHune nyyer atmochepon.
e OKHa Npo3payvyHOCTW.
6. Buapl KoppeKuum ncxogHom cnyTHUKOBOM MHGopmaummu

o PaanomeTpuyeckaa KoppeKUnsa MMeeT LLeNIbio UCNPaB/IEHNE UCKAXKEHN
N306pakeHuna, BbI3BaHHbIX 4aTYNKOM - popmMUupoBaTenemM n3obparkeHuns u
Cpeaor NpoxoxKaeHua nsnydyeHunin (atmocdepoit).

e [eomeTpuyeckme Npeobpa3oBaHUA NPUMEHAIOTCA, YTOObI MCNPABUTD
NCKaXXeHUA NIOCKOCTU N306parKeHna, NPUYMHAMM KOTOPbIX MOTyT BbITb
NOrpPeLHOCTM ONTUKN, , YTOObI MOBLICUTb TOYHOCTb COBMELLLEHNA CHUMKOB NpU
NX KOPPENAUMOHHON 06paboTKe, CUHTE3E C/IOMKHbIX (KOMMIEKCHbIX)
N306paKeHnn n 1.4,

7. CoaeprKaHue U BO3MOXKHOCTU NPOrpamMmmMHbIX NaKeTOB NpeaBapuUTeIbHOM

06paboTKM JaHHbIX AUCTAHLUOHHOIO 30HAUPOBAHUA
1.rpaduyeckme nakeTbl NPOPECCUOHANBHOIO YPOBHA (CNeunanm3mpoBaHHble);
2.rpadmyeckmne NakeTbl YHUBEPCA/IbHOTO Ha3HAUYeHUs.

8. U3amepeHune napameTpoB onpeneneHHOro o6beKra (cuMtaem UTo O6BEKT yiKe
HaupaeH):

e PacyeT HEOHXOAMMbIX XapaKTEPUCTUK N306pakeHmn
e PacyeT NnapameTpoB peasbHOro 06bLEKTA MO XapaKTePUCTUKAM 0OBbEKTA Ha
n3obpaxeHumn

9. Z10NroCpoYHbI NPOrHo3 NOroAabl U y4eT COCTOAHUA OKeaHOB. CKO/IbKO Tenna
OTAaeT OKeaH aTmocdepe Ha pasHbIX WKNPOTax? HaCKONbKO 3HAYNTENbHO BANAHUE
OKeaHa Ha TemnepaTypHbIN pexnm atmocdepbl? HacKkonbKO NporpesaeTca BOAA B
OKeaHe CONHeYHbIMM Nydammn? KakoBbl KosiebaHma TemnepaTtypbl Bogbl B Muposom
OKeaHe?

10. OcHOBHble NapameTpbl OKeaHa U aTMOCd)epbl Haj OKeaHOM B CUCTEME
aTMOCd)epa-OKeaH, onpeaendaemblie No AaHHbIM CNYTHUKOBbLIX UHCTPYMEHTOB:

* napameTpbl 061aKOB;

* XapaKTEePMUCTMKM a3p0301;

*  pagnauMoHHbIN BanaHC Ha BEPXHEN rpaHuLe aTmocdepbl M Ha NOBEPXHOCTH
OKeaHa;

* MOBEPXHOCTHaATEMNEepPaTypa;

* CKOPOCTb M HanpaB/leHNEBETPA;



e TonorpaduanoBepPXHOCTY;
* KOHLeEeHTpauma xnopodunna n nepsBnYHas NpPoayKUus;
*  ONTUYECKUEXAPAKTEPUCTUKNBOADI;

11. O6na4HOCTb — HENPEOA0/IMMOE NPENATCTBUE ANA CNYTHUKOBbIX A4aTYMKOB

BUONUMOTO U MHCI)paKpaCHOFO Anana3oHOoB.

OcnabneHme MHTEHCMBHOCTU U3NYYEHUA NPU NPOXOXKAEHUN Yepe3 aTmocdepy
ATmocdepHan KoppeKuua

NHBepcua TemnepaTypbl B aTMocdepe

ABneHunAa n npoueccol B aTmocdepe

ObpasoBaHuMe obnakos

atmocdepHbie GPOHTHI

leoctpoduyeckomy Betep

12. Crpatudpukauma armocdepbl

TemnepaTypHaa cTpaTudmKaums

yCTOMYMBaA CTpaTMPmKaLmnAa atmocdepbl,
HeycTonuMBaA cTpaTudPuKauma atmocdepsil,
KoHUeHTpauma 1 onTMYeCcKne CBOMCTBA a3p030/en
O30HOBbIN C10M

BoaaHou nap
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