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1. HammeHOBaHMe JUCHUIIINHBI
CrernanbHbIe BOIIPOCH TEMAaTHYECKOTO JeTU(PUPOBAHUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlMciuIuiiHa BXOJIUT B BAPHATUBHYIO YacTh biioka « b.1 » oOpa3oBarenbHO# TporpaMMBbl 110 HAIIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 05.03.03 Kaprorpadus u reouHpopmaTuka

HarpaBJIeHHOCTh | eonH(popMaTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUIUIMHBI CienHaJdbHble BONPOCHI TEMATHYECKOT0 Aelin(ppUpoBaHus y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

05.03.03 Kaprorpadus u reonnpopmaTrka (HarpaBieHHOCTS : I eonHdopmaTuka)

IK.3 BnaseTs a3pOKOCMHYECKIMH METOAAMHU KapTorpapupoBaHusl H MOJICITUPOBAaHUS, OCHOBAHHBIMH Ha
KOMITBIOTEPHBIX TEXHOJIOTHIX 00paOOTKH CHUMKOB HOBOTO THTIA (CBEPXBBICOKOTO Pa3peIICHUs, TETIOBBIX,
PaJIMOJIOKAIIMOHHBIX ), @ TAK)KE METOIaMU KOMIIBIOTEPHBIX CTEPEOU3MEPEHHII U TPEXMEPHOTO
a’POKOCMHYECKOTO MOJICITUPOBAHUS



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.03 Kaprorpadus u reonrHpopmaTiKa (HalIpaBICHHOCTb:
I'eonndopmaTrka)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

11

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

108

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

42

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

28

CamocrosiTesibHas padoTa
(ak.4ac.)

66

®opMBbI TEeKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MepOIIpusTHE (2)
Hrorosoe koHTponbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3auet (11 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

CrnenunajbHble BONPOCHI TeMaTH4yecKkoro Aemudpuposanus. [lepBoblii cemecTp
ConeprkaHue Kypca 0XBaThIBa€T KPyT Mpo0IeM, CBSI3aHHBIX € MOIy4YeHUEM (DyHIaMEHTAIbHbBIX 3HAHUN, YMEHHIH
Y HaBBIKOB I10 Teorpauuecky KOPPEKTHON MHTEPIIPETALIMM TAHHBIX AUCTAaHLIMOHHOIO 30HAUPOBaHUs 3eMiu. B
pamMKax JUCHUIUIMHBI PACCMAaTPUBAIOTCS Pa3IUYHbIE METOAMUECKHUE TPUEMBI A€M PUPOBAHUS U OLEHKU
HAJEKHOCTH PE3YJIbTATOB, a TAK)KE 00YUEHHIO HaBbIKaM PAaclO3HABAHUS HA CHUMKE OOBEKTOB 3€MHOM
MMOBEPXHOCTH.

I'eomeTpnueckasi KOppeKUMs JAHHBIX JUCTAHIMOHHOIO 30HINPOBAHUS 3eMJIH
Oranel 00paboTku qaHHBIX /(33 - mpeaBapuTenbHas U TeMaTu4eckas o0padorka. [ToHsATHE 0 TeOMETPUIECKOM
koppekuuu. Llens reomerpudeckoit koppekunu. HeoOxoaqumbie HCXOAHbIE JAHHBIE 17151 TPOBEACHUS
reOMEeTPUUYECKOI KOPPEKIIUU U OPTOTpaHCHOPMHUPOBAHHUSL.
VYpoBHH 00padoTku naHHbIX [[33. Buasl reoMeTpudeckoil KOppeKLnHU, IPUMEHIEMBbIE IS TaHHBIX Pa3IMYHOIO
YpOBHS 00pabOTKH.
Turbl reOMETPUYECKUX UCKAKECHUN CHUMKOB. JTalbl U BUIbl TEOMETPUUECKON KOPPEKIIUH.
MeTtos1 TpaHcpopMaIK PaCcTPOB - INI00aTbHBIE (CABUT U TTOBOPOT, aQuHHAS, TOTMHOMHUAIbHAS
Tpancopmarysi, CrijiaiiH), U JIOKaIbHbIC.
CyIIHOCTh U THITBI OPTOTPAaHCPOPMUPOBAHUS CHUMKOB. OpTOTpaHC(HOPMHUPOBAHUE TIO CTPOTON MOJIEITH
KaMephbl U ¢ ucrnoib3oBanuem meroga RPC.
CriocoObl IepeAMCKPETH3ANH PACTPOBBIX U300paskeHHH (OIvKalIuMil coce, TMHSHHBIA PHIIBTp, CIUIAiH).

MeToabl aBTOMATU3MPOBAHHOTO AemudpupoBanns. Knaccupukanus 00beKTOB 110 CHUMKAM
OO0wwmii 0030p mpornecca AemnppUpoBaHUsS CHUMKOB. BUIbI 1 OCHOBHBIE METO/1bI JeIIN(PUPOBAHUS
Knaccudukaius kak OCHOBHON METOJT aBTOMaTH3HUPOBAHHOTO JemunppupoBanusi. OCHOBHBIE ONPEICTICHHUS.
Crioco6s! kiaccuukanuu CHUMKOB.

[ToHsITHE O MPOCTPAHCTBE CHEKTPAIBHBIX MPU3HAKOB. PA3IEIUMOCTh OOBEKTOB B MPOCTPAHCTBE MPU3HAKOB KaK
OCHOBA KJIacCU(UKAIUH.

Heymnpasnsiemast kinaccudukanms — knactepuzanus (ISODATA). CymHocTs MeTO1a.

[Ipumenenue HeynpaBisieMol KiaccuPUKaMU Ha MpakTUKe. DTtarbl padoTel. [IpenmyiiecTBa 1 HEIOCTATKU
VYnpasnseMas knaccudukaius. OCHOBHbIE (TpaAULIMOHHBIE) METOBI - METOJI CIIEKTPAILHOTO YIJIa, METO
MaKCUMaJIbHOT'O IPaBJ0No100us, cl1oco0 napasiesienunena UT.

[TpumeHeHue ynpapiisieMol KIIacCU(PHUKAIMK HA TIPAKTHKE (HA IPUMEpPE METO/1a MAKCUMAaJIBHOTO
MIPaBIOTIOI00S)

MeToabl aBTOMATU3MPOBAHHOTO AeminpupoBaHus. BoisiBjieHUe H3MeHEHHUI 10 CHUMKAM
Ob6nacTi mpuMeHeHHs pa3HOBPEMEHHBIX CHUMKOB. OO011asi cxema paboT MO BBISIBJICHHIO U3MEHEHHH 10
caumkam (Change Detection)

MynbTUBpEMEHHBIE KOMIIO3UTHI

OpnHOoKaHaIbHOE OOHAPYKEHUE U3MEHEHUH

MHorokaHaibHOE 0O0OHApYKEHHE U3MEHEHU

Knaccudukanus MynbTUBpEMEHHBIX KOMITIO3UTOB

CpaBHeHHE pe3ynbTaToOB KIacCU(DUKAIMK 0 CHUMKAM 32 Pa3HbIe CPOKH

Awnanus nsMenennii no sereranodHHbM naaekcam NDVI u SWVI
[IpeumymiecTBa U HEIOCTATKU PA3IMYHBIX METOJ0B MYJbTUBPEMEHHOIO aHAIN3a

Jdannblie /133 HU3KOro NPOCTPAHCTBEHHOI'0 Pa3peleHust
CoBpeMEHHBIE CITyTHUKOBBIE CUCTEMBI HU3KOT0 paspemeHus. COBpeMEHHbIE METEOPOJIOTHYECKUE CITyTHUKU
[Tporpamma EOS u ciytauku Terra, Aqua. lanusie B popmare HDF, ocobennoct popmara. YpoBHH
ob6pabotku ganaeix MODIS. Crpykrypa gansix MODIS. TemaTudeckue mpoyKThl, MOTy4aeMbIe 110 JaHHBIM



MODIS (cHexHBIH MTOKPOB, 00JIAYHOCTb, JIECHBIE TIOYKAPHI)
[Tporpamma JPSS u ciytHuk Suomi NPP. ocobennoctu nanasix NPP VIIRS B cpaBrHenun ¢ qanasimu MODIS.

MeToabl aBTOMATU3MPOBAHHOIO AemiuppupoBanus. HelipoHHbIe ceTH U MeTOABI TONOrpaguyecKoro
oTOOpakeHust
[TonukcenbHbIe 1 00BEKTHO-OPUEHTUPOBAHHBIE METOIbI Kilaccuukanuu nu3odpaxenuit. Henocratku
TPaJULIMOHHBIX METOJIOB MOMUKCENbHON Kiaccudukanuu. Kakue U3 cynecTByOIuUX HETOCTATKOB YCTPaHSIET
HCIIOJIb30BAHUEM HEUPOHHBIX CETEH.
Mertoab! Tonorpaguueckux oToopaxkenuil. [IpencraBneHre npocTpaHCTBa CIEKTPAILHBIX MPU3HAKOB HA
OpJIMHAIIMOHHOM MJIOCKOCTH.
Meto1 caMOOpraHu3yOIIMXCs HEMpOHHBIX ceTert SOM
Mertoa reHepaTuBHBIX Tonorpapudeckux otoopaxenuit GTM.
[TpumeHeHne METOAOB TONOTpahUIECKUX OTOOpAXKESHUHN s TeMU(DPUPOBAHUS JTECHOW PACTUTETBHOCTH.
OcobeHHOCTH cO3/TaHus 00yYaroIIMX BEIOOPOK JJI HeMpoceTeBO# kinaccupukauu. OcoOeHHOCTH
MOCcTOOPabOTKH PE3yNbTATOB - HepapXUyecKas Kiaccudukaius. MTHCTpyMeHTHI criiaKuBaHus

IMoaroroBka K HTOroBOMY KOHTPOJIbHOMY MEPONIPHATHIO
HTOoroBeIii KOHTPOJIb MPEANOIaraeT MPOBEPKY TEOPETHUECKUX 3HAHUH 1O CIEIYIONINM pa3jieniaM Kypca:
FCOMeTpI/ItIeCKaSI KOppCKUMA JaHHBIX JUCTAHIIMOHHOI'O 30HAUPOBAHUA 3emutu
MeTtop1 aBTOMATU3UPOBAaHHOTO AetmudppupoBanus. Kinaccudukanus 00beKTOB 10 CHUMKaM
MeTo1b1 aBTOMAaTH3UPOBAHHOTO ACITHUPpUpPOBaH¥sl. BBIsSBICHNE H3MEHEHHI 110 CHUMKaM
Hannbie /133 HU3KOTO MPOCTPAHCTBEHHOT'O Pa3pemieHust
MeTobl aBTOMAaTU3MPOBAHHOTO AemuppupoBanus. HelipoHHbIE ceTH U METO/bI TOTIOTPaPHIECKOTO
OTOOpaKCHUS



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. TemaTuueckoe nemmpprupoBaHUE U HHTEPIPETALUS KOCMUYECKUX CHUMKOB CPEITHETO U BHICOKOTO
MIPOCTPAHCTBEHHOT'O pa3pelieHus:yde0HOe TTOCOOUe IS CTYJACHTOB, 00YUYAIOIIMXCSI 0 OCHOBHBIM
00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIIET0 00pa30BaHMs yPOBHEH OakajaBpuaT U MarucTpaTypa HarpaBJICHUS
05.00.03 Kaprorpadus u reoundopmaruka/A. H. Illuxos [u ap.].-Ilepms:ITT'HNY,2020, ISBN 978-5-7944-
3476-7.-191.-bubauorp.: c. 187-190 https://elis.psu.ru/node/642172

2. Kobepunuenko B. I'. O6paboTka 1aHHBIX AUCTAHIIMOHHOTO 30HAUpoBaHus 3emiuu. [IpakTuueckue
acniekThl: YueOHoe nmocodue/Kodbepunuenko B. I'..-ExarepunOypr:Ypanbckuii henepanbHbIii YHUBEPCUTET,
ObC ACB,2013, ISBN 978-5-7996-0867-5.-173. http://www.iprbookshop.ru/69868.html

JdonojHuTEILHAN:

1. JIypwe U. K. I'eounpopmanrontoe kaprorpadupoBanue. Metobl reonHPOPMATUKU U LHU(POBOI
00paboTku KocMuyeckux cHUMKOB: yueOHuK / Y. K. Jlypse. — M.: KAV, 2010. — 425 c. : Tabun., un. — ISBN
978-5-98227-706-0. — TekcT : 3neKTpOHHBIH // DneKTpoHHO-O0ubmnoTeunas cuctema bubnuoTex: [caiT].
https://psu.bibliotech.ru/Reader/Book/7103

2. Kumxnukos 0. @.,Kpasiosa B. U.,Tyrybanuna O. B. AspokocMuyeckre METo bl reorpaduyeckux
MCCIIEIOBAaHMI: yUeOHHK [T CTYJICHTOB BY30B, 00y4JaroLIiXcs 1Mo HanpasieHuto "I'eorpadus” u
cneuuansHocTsM "['eorpadus” u "Kaprorpadus"/FO. ®@. Kumxuukos, B. U. Kpasuosa, O. B. Tyry0anuna.-
Mocksa:Axkagemus,2011, ISBN 978-5-7695-6830-5.-410616.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://gis-lab.info/ Caiit npoexta 'IC JIa6
http://www.scanex.ru/ Caiit UTL] «CxanIkc»
http://geomatica.ru/ KXypnan "['eomatuka"
http://jr.rse.cosmos.ru/ XXypnuan "CoBpemeHHBIC TPOOIEMBI TUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMIIH 13
Kocmoca"
http://zikj.ru/index.php/ru/ Xypna "3emn u3z Kocmoca - Hau6oinee r3ppexTuBHbIC perneHms "
10. Ilepeyenb HHPOPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

O06pasoBarenbHblii nporecce no aucuuminHe CrnenuajbHble BONPOCHl TEMATHYECKOI0 1eln(PpUPOBAHUS
IpeAIoaraeT UCIoIb30BaHHE CIEIYIONIET0 IPOrPaMMHOTO 00ecieueHHs M MH(POPMAIIHOHHBIX CIIPaBOYHBIX
CHCTEM:

[Tpe3eHTanioHHbIe MaTepUabI (CIalABI IO TEMaM JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHI)
Hoctyn B pexxume on-line B DiieKTpoHHYyI0 01Oanoreunyto cuctemy (3bC)
JlocTym B 37IEKTPOHHYIO HH(OPMAITIOHHO-00Pa30BaTEIbHON Cpe/ly YHUBEPCHUTETA.

JIunensnonHsIil nporpaMmHbIil KomIuieke: ArcGIS

IIporpaMMHBIil KoMIieke ¢ OTKphITEIM KostoM Q-GIS, GRASS, SAGA, ILVIS, GDAL

ApxuB OTKpBITBIX TreoganHbIx noprana GIS-LAB.INFO.

OC "Anbt ObpazoBanue"

Koncynbrant [1i1roc [ D1eKTpoHHBIN pecypc]: crpaBOuHO-IIpaBoBas cucTema: 6a3a JaHHbIX. — JlocTyn U3 cetu
I[II'H1Y

ApxuBsl kadenpsl kaprorpadun u reonHpopmaruku u [ MC-nieatpa [ITHNUY:

» ApxuB nudpoBbIx Tonorpaduyueckux kapt macmrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 ronpr;

* ApxuB 1u(poBBIX U neyaTHbIX kKocMuyeckux cHUMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 rozsi;
* ApxuB 1U(POBBIX MoJeNel penbeda u HUPPOBLIX MOJIENEH MECTHOCTH;

* ApXMB NEPUOINYECKON, yUEOHON U TEXHUUECKOH JINTEPATypbl Kadeaphl, B T.4. IEKTPOHHbBIE U3AaHMUS;

* ApxuB IU(PPOBHIX TEMATUIECKUX FITEKTPOHHBIX CJI0EB 0a3 MPOCTPAHCTBEHHBIX JIAHHBIX;

* ApXMB NeYaTHON TEXHUYECKOW JTUTEPATYPBI 10 CONPOBOXKIECHUIO JIMLIEH3UOHHBIX IPOTPaMMHBIX IPOITYKTOB.

[Tpu ocBOeHHMM MaTepHalia U BHIMOJIHEHHS 3aITaHHI 10 JUCIUIUIMHE PEKOMEHYETCs HCIIOIhb30BaHUE
MaTepuasoB, pa3MelieHHbIX B JInunbix kabuHerax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIIMOHHON paOOTHI M TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCIIOJIb30BAThCA:

cucteMa BuIeoOKOH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCTIOJIb30BaHUS
TEKCTOBBIX MAaTCPUAJIOB U HpCSCHTaHI/II\/’I, ayauo- U BUACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/laHNS,
3aJjaHus JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHHUS
00pa30BaTeJBLHOIO NMpoLecca M0 AUCHHUILIMHE

J11s1 TeKITMOHHBIX 3aHATHH TPEOyeTCs: MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK, MEJIOBast (1) WM MapKepHas
J0CKa.



Jlst mTabopaTOPHBIX 3aHATHI: KOMITBIOTEPHBIN KJ1acc, OCHAIEHHBIN nepcoHanbHbIME DBM. CocraB
o0opynoBaHus onpezaeneH B [lacmopre KOMIBIOTEPHOTO Kiacca.

Jl51g TpyNHoOBBIX U MHAMBHUIYAIbHBIX KOHCYJBTAIMI TpeOyeTCs: MPOEKTOp, IKpaH, KOMIIbIOTEP/HOYTOYK,
MenoBast (M) WM MapKepHas JOCKa.

J1y1st mpoBeieHUsT TEKYIIEro KOHTPOJISA U MMPOMEXKYTOYHON aTTECTAIlMU TPEOyeTCs: TPOCKTOP, IKPaH,
KOMIThIOTEP/HOYTOYK, MeIoBas (M) WK MapKepHas J0CKa.

JIi1st caMOoCTOSATEIbHOM pabOThI: ayAMTOPHS, OCHAIIIEHHAS] KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO
MOJIKITIoUeHUs K ceTn « MTHTepHeT», 00ecnevueHHas JOCTYIIOM B DJIEKTPOHHYIO HH(OPMAITMOHHO-
oOpa3zoBarenbHy0 cpeny yauBepcuteTa. [Tlomemenus Hayunoit 6ubmuorexu [ITHUY.

[Tomemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIBbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnuTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBEIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuanyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTephl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Onepanunonnas cuctema ALT Linux;

Odwucnprii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
CneunanbHbie BOMPOCHI TEMATHYECKOT0 AemuprupoBaHusi

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB

o0y4eHust o0y4eHust

IIK.3 3HATh:TEOPETUYECKUE OCHOBBI HeynosiierBopureJ

BJIAJIETh noxydeHus qaHubix /133, He 3naet ocHOBbI nonyuenust nanubix /133 u

a’pOKOCMHUYECKUMU nemnu(poBOYHBIE TPU3HAKU AU (PPOBOYHBIE TPU3HAKH.

METOAAMH Pa3IUYHBIX 0OBEKTOB 3€MHOM

KapTorpaupoBaHus U | MOBEPXHOCTH (CIEKTPaJIbHBIE, He ymeer u3BiekaTh TEMaTHYECKYIO

MOJIETTUPOBAHUS, FE€OMETPUUYECKUE, TEKCTYPHBIE, nH(pOPMALIMIO U3 CHUMKOB U CO3/1aBaTh Ha UX

OCHOBaHHBIMHU Ha KOHTEKCTHBIE, CE30HHBIE); OCHOBE pa3JInyHble KapTorpaduyeckue

KOMIIBIOTEPHBIX YMeTb: U3BIEKATh TEMATUYECKYIO | TIPOIYKTHI.

TEXHOJIOTUSX 00pabOTKU
CHMMKOB HOBOT'O TUIIQ
(CBEpXBBICOKOIO
paspelIeHus, TeIUIOBBIX,
PalMOIOKALMOHHBIX), a
TaKXe MeToJaMH
KOMIIbIOTEPHBIX
CTEPEOU3MEPEHHUN U
TPEXMEPHOI0
a’pOKOCMHYECKOTO
MOJIETTUPOBAHUS

UH(POPMAIIUIO U3 CHUMKOB U
CO37aBaTh HAa UX OCHOBE
pas3jMuHbIe KapTorpaduueckue
NPOJYKTHI; IPUMEHSITH JaHHBIC
KOCMHYECKOH ChEMKH MPHU
PEIICHUH PA3JINIHBIX HAYYHBIX U
MPHUKIIATHBIX 337124

Bnagets: mMetomamu u
TEXHOJIOTHUSIMH TTPEIBAPUTEIILHOM
U TEMaTHYECKOW 00pabOTKH
JIAHHBIX KOCMHYECKOM CHEMKH
3eman

He Bnageer MmerogaMu v TEXHOJOTHSAMHU

MpPeIBAPUTENLHON U TEMaTHYECKOH 00paboTKN

JAHHBIX KOCMUYECKOU ChEMKH 3eMJTn
YnoBaerBopuTeabH

OO0mue, HO HE CTPYKTYPUPOBAHHBIC 3HAHUS

CIIOCOOO0B TOTyYeHHUsT KOCMUYECKHX CHUMKOB H

nemu(pPOBOYHBIX TPU3HAKOB

JleMOHCTpUpYET YacTUYHO C(HOPMUPOBAHHBIE
YMEHUS U3BJIEKATh TEMAaTUYECKYIO
nH(pOPMAIIMIO U3 CHUMKOB U CO3/1aBaTh HAa MX
OCHOBE pa3Nn4HbIe KapTorpaduyeckue
MPOJIYKTHI

Hwmeer npencTaBieHne O METOIaX U
TEXHOJIOTUSIX MPEBAPUTEILHON 1
TeMaTU4eCKoi 00pabOTKH TaHHBIX
KOCMHYECKOU ChbeMKH 3eMJIH, BIIaJIeeT
HEKOTOPHIMU IIPOTPAMMHBIMU MHCTPYMEHTAMHU
00pabOTKHU TaHHBIX

Xopoio
CdhopmupoBaHHbIe, HO COJIEPKAIIUE OT/IETbHbIC
npo0esbl 3HAaHUS CIIOCOOO0B MOTyUEHHSI JAaHHBIX
133 u nemm@poBOYHBIX TPU3HAKOB

CriocoOeH u3BIeKaTh TEMAaTUYECKYIO
MH(OPMAILIMIO U3 CHUMKOB U CO3/1aBaTh Ha MX
OCHOBE pa3JInYHbIe KapTorpaduyeckue




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
Xopomuo

MIPOAYKTHI, IPUMEHATH JAHHBIE KOCMUYECKOU
CBEMKH ISl PELICHUs HEKOTOPBIX 3aJ1a4

B 11e510M BazeeT METOAMU U TEXHOJIOTHSIMU
MIpEABAPUTEIIBHON U TEMAaTHIECKON 00pabOTKH
JAHHBIX KOCMHYECKONH ChEMKHU 3E€MIIH,
peaTM30BaHHBIMU B CIICIIUATTU3UPOBAHHOM
MpOrpaMMHOM 00eCTIeueHU N

OTtau4dHo
CdopMupoBaHHBIE CHCTEMAaTHIYECKUE U
CaMOCTOSTEIIbHO IPUMEHSIEMbIE 3HAHUS
croco0oB mosrydeHust JaHHbIX /33 u
nemu(POBOYHBIX TIPU3HAKOB

CdhopMupoBaHHOE YMEHHE CAMOCTOSTEIILHO
M3BJIEKATh TEMATUYECKYI0 HHPOPMALIUIO U3
CHUMKOB U CO3/1aBaTh Ha UX OCHOBE Pa3JIMYHbIC
KapTorpagpuueckue NpoayKThl; IPUMEHSIThH
JAHHBIE KOCMUYECKOM ChEMKU IIPU PELLICHUN
Pa3JIMYHBIX HAYYHBIX U IPUKIIAHBIX 3a/1a4

YcmenrHoe ¥ CHCTEMaTHYECKOE PUMEHECHHE
METOJIOB M TEXHOJIOTHI TIPEIBAPUTEITHLHON 1
TeMaTHYECKOU 00pabOTKH JaHHBIX
KOCMMYECKOH CheMKH 3eMJTH, CBOOOHOE
BJIQJICHHC CTICIIHATN3HPOBAHHBIM
MIPOrpaMMHBIM O0eCIieYeHUEM




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja MeponpusiTusi MPOMEKYTOYHOM aTTeCTALMH © 3a4eT
Cnoco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIPEIEIIETCSl Ha OCHOBE 0a/IOB, HAOpAHHBIX 00YYaIOIIUMCS Ha KOHTPOJIbHBIX

MCPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC yqe6Hor0 nepuonaa.

MakcuMajibHOE KoanuecTBo 0a110B : 100

KonBepranusi 6a/U10B B 0TMETKH

«otTau4Ho» - ot 81 no 100
«xopowo» - ot 61 1o 80
«YAOBJIETBOPHUTEJIBHO» - OT 50 110

60

«HEY/I0BJIETBOPHUTEIbHO» / «He3auTeHo» MeHee 50 Oamia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

IK.3

BJIAJIETh a9POKOCMUYECCKIMU
MeTOoJIaMU KapTorpadupoBaHus 1
MOJICIIMPOBAHMSI, OCHOBAHHBIMU Ha
KOMITBIOTEPHBIX TEXHOJIOTHSIX
00pabOTKH CHUMKOB HOBOTO THITA
(CBEPXBBICOKOTO pa3pelIeHus,
TEIUIOBBIX, PAJMOTIOKAIIMOHHBIX), &
TaKXe MeTOJJaMHU KOMITbIOTEPHBIX
CTepEOU3MEPEHUN U TPEXMEPHOTO

MeTtonapl
aBTOMAaTU3HPOBAHHOIO
nemudpupoBaHus.
BrisiBaeHue nu3aMeHeHu 1o
CHUMKaM

3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyneHT MOKa3bIBaeT BIIAJICHHE
METOJIaMU TIPEABAPUTEIHHON 00padOTKH
U TEMATUYECKOTO aHajIu3a

Pa3HOBPEMCHHELIX KOCMHUYCCKHX
CHUMKOB: IPOCTPaHCTBCHHOC

COBMCIICHUEC CHHUMKOB,
ABTOMATU3HUPOBAHHOC BBIABIICHHUC
M3MEHEHUH OOBEKTOB MECTHOCTH C

HCIOJIb30BAHUEM HHCTPYMCHTApUA

a3POKOCMHUICCKOTO Change Detection; TemaTmueckas

MOZEINPOBAHUA MHTEPIIPETALUsA Pe3yJIbTaTOB
ABTOMATHU3MPOBAHHOTO JemH(ppUpOBaHUS.

IIK.3 Hannbie /133 HU3KOTO CTylleHT MoKa3bIBaeT BIIaJICHUE METOAaMU

BJIa/IETh A9POKOCMUYECKHUMHU
MeTOoJIaMU KapTorpadupoBaHus 1
MOJIETTUPOBAHUS, OCHOBAaHHBIMU Ha
KOMITBIOTEPHBIX TEXHOJIOTHUSX
00pabOTKK CHUMKOB HOBOT'O THITA
(CBEpPXBBICOKOTO pa3pelIeHus,
TCIIJIOBBIX, paIII/IOJIOKaIII/IOHHI)IX), a
TAaKKC METOJaMH KOMIIBIOTCPHBIX
CTEPEOU3MEPEHUM U TPEXMEPHOTO
a’pPOKOCMHYECKOTO
MOACIINPOBAHUA

IIPOCTPAHCTBEHHOTO
paspelieHus

3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Y MTHCTPYMEHTAMU TEMaTHUYECKOT0 aHAIN3a
BPEMEHHBIX PSAJIOB KOCMUYECKUX CHUMKOB
(Ha mpuMepe JaHHBIX HU3KOTO
MPOCTpaHCTBEHHOTO paspemieHuss MODIS);
yMeeT OTKpbIBaTh, TPOCMATPUBATH JIAHHbBIE
B (popmare .hdf u coxpansTh TeMaTHUECKHE
IIPOAYKTHI HA UX OCHOBE, BIIAJEET
METOJIaMU aHaJlM3a PacTPOBBIX JIAHHBIX (C
UCTIOJIb30BaHUEM MHCTpyMeHTapusi ArcGis
Spatial Analyst wn ero ananoros).




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IIK.3

BJIQ/IETh a9POKOCMHUYECKHUMHU
MeTOoJIaMU KapTorpadupoBaHus 1
MOJIETTUPOBAHUS, OCHOBAaHHBIMU Ha
KOMITBIOTEPHBIX TEXHOJOTHUSX
00pabOTKK CHUMKOB HOBOT'O THITA
(CBEpPXBBICOKOTO pa3pelieHus,
TCIIJIOBBIX, paIII/IOJIOKaIII/IOHHI)IX), a
TAaKKC METOJAaMH KOMIIBIOTCPHBIX
CTEPEOU3MEPEHUM U TPEXMEPHOTO
a’pPOKOCMHYECKOTO
MOZACIINPOBAHUA

[ToaroroBka Kk UTOrOBOMY
KOHTPOJILHOMY
MEpONPHUSITHIO
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

CTyneHT yCBOWII 3HAHUS U3 Pa3/IesioB
Kypca: «OCHOBHBIE (aKTOPHI,
OTIpEIeNAIONINE BO3MOKHOCTH

e pupoBaHus»;
«Bu3yanbHO-UHTEPAKTUBHOE
JetmudpupoBaHue »;
«ABTOMaTU3UPOBAHHBIE METO/IbI
nemmdpupoBanus. Heynpasnsemas
knaccudukanus (Kracrepusarus). MeTo sl
KJaccu(uKanum ¢ 00ydeHHEM.
Bereranuonnsie nnaekcel»; «HoBbie
METO/IbI KJIACCU(DUKALINU »);
«MyJIbTUBPEMEHHOM aHAIIU3Y.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPOJIA

MeToabl aBTOMATH3HPOBAHHOIO Aeliu(ppupoBaHus. BoisiBjieHUe HK3MEHEHUH 10 CHUMKaM

ITpoaomKUTENTEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30

[Tpoxoxanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA

Banabl

Coznanbl Tpexkananbable RGB-KOMIIO3UTHL, N3BIIEUEHHBIE 110 TPaHUIAM H3ydaeMOMn 65

TEPPUTOPUH.

Briaenensl BCKTOPHBIC KOHTYPBI IOTCPL JICCOB (nepexoz[a JICCOMMOKPBITLIX 3€MCJIb B 15

HEIOKPBITHIE) U BBIIIOJIHEHA TEMATUYECKasi MHTEPIIPETalns KJIacCOB U3MEHEHUH (BBIPYOKH, rapu,

BETPOBAJIbI)

Coznanpl OMHApHBIE PACTPHI BRISIBJICHHBIX W3MeHEHHH (0 — M3MEeHEeHH HeT, | — u3MeHeHus 10
€CcTh) U Macku JiecoB (0 —HenecHble 3emud, 1 - eca)

Jannbie /[33 HU3KOT0 NPOCTPAHCTBEHHOI'0 Pa3pelleHus

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUS

Banabl

Paccuntano n3MeHeHHe IUIONIA/IA 3aCHE)KEHHOCTH 1O OacceiiHy BOTKMHCKOTO BIXp. B LIETIOM U 15

14-Tn yacTHBIM BOJOCOOpaM 3a paccMaTpUBAEMBI TEPHOI. PE3YJIBTATH PACUETOB

Ipe/ICTaBJIeHbI B Ipa)uueckoM U TabiIuyHOM (opmarax

Coznianbl KapTOCXEMBI TPOCTPAHCTBEHHOT'O PACIIPEIETICHHs TEMIIEPATyphbl MOACTUIIAIOIIEH 8

MMOBCPXHOCTHU, TUHAMUYCCKAA KapTa U3MCHCHUS TIJIOIAAN CHCXKHOT'O ITIOKPOBa

Coznianbl TEMaTHYECKHE MPOIYKThl (MAaCKH) CHE)KHOTO MOKpPOBA, 00JIAYHOCTU U TEMIIEPATYPbI




MOJICTUIIAOIIEH TOBEPXHOCTU B BHJE pacTpoB ¢ pa3mepoM sueiiku 1000 M, n3BieyeHHBIE 1O

rpaHullaM HM3y4aeMoil 001acTH.

IloaroroBKa K HTOrOBOMY KOHTPOJIBHOMY MEpONPHUSITHIO

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPOTIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amt: 20

IToxa3zaTenn oneHMBaHUA

Baaasl

Nmeet npeacTaBieHue 0 METOJaX FT€OMETPHUUECKON KOPPEKIIUU KOCMUYECKIX CHUMKOB.
Crioco0eH pa3nuyarh 10 CHUMKaM OCHOBHBIC BUJIbI IPUPOIHBIX 00BEKTOB. Paznuuaer MeTO b
yIpaBiisieMoil U HeympaBisieMol kinaccudukanuu. MiMeer npeacraBieHrne 00 OCHOBHBIX CIIoco6ax
BBISIBJICHHSI U3MEHEHHI 110 CHUMKAM.

20

Brnaneet ycoBepiieHCTBOBaHHBIMU METOIaMU TEMaTHUECKOIO aHAJIN3a CHUMKOB, CITIOCOOEH
NPUMEHSTH TEXHOJIOTUH eI (ppUpOBaHUEe, OCHOBAHHBIEC Ha TOMOTPaPHUECKUX OTOOPAKEHUSX.

10

Brnaneer MeTogamMu reoMeTpruecKOi KOPPEKIIMHU U OPTOTPAaHCHOPMHUPOBAHUS CHUMKOB,
CrocoOeH OLIEHUBATh UX TOYHOCTh. PazmnuaeT o CHUMKaM OCHOBHBIE BUIbI IPUPOIHBIX
00BEKTOB (OTKPBITHIM IPYHT, 00JJAUHOCTh, CHEXHBIN TOKPOB, BOJHbIE IOBEPXHOCTH, Pa3IHNuHbIC
THUIIBI JIECHOW PACTUTENBHOCTH). Biiazgeer MeToiamu ynpasisieMOd U HEyTIpaBIIsieMOn
KJIacCU(UKALUU, ¥ CIIOCOOEH OLIEHUTh UX TOYHOCTh. CIIOCOOEH MPOBOAUTH PA3HOBPEMEHHOM
aHaJIN3 CHUMKOB Ha OCHOBE CPaBHEHHUS IPKOCTH B OTAEIBHBIX KaHajaX U BEreTalllOHHBIX
WHJICKCOB

10




