MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
MOJ1Y/Ib UCCJIEIOBAHMSI IPUPOJHBIX PECYPCOB

«b1.B.02.04 TEOPUSA U AJITOPUTMbI PACITO3HABAHUWS OBPA30OB»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIOHHOTO 30HIMPOBAHUS

KBanudukanus (cTerneHsb) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2026
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Pa3padoruukmu:
Honent kadpenpst MapopmaTuku u reonHpopMalnoOHHbIX
TEXHOJIOTHH, K.H., noueHT Yadau JI. H.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb OCBOEHUS IUCHMIUIMHBI - TOJXYYEHUH OOYYaIOIIMMHUCS TEOPETUUYECKUX 3HAHUU O
METOaX W aJroOpUTMax paclo3HaBaHUs OOpPA30B, HCHOJB3YIOMIMXCA TPU ABTOMATU3UPOBAHHOMN
00paboTKe W TEMaTHYEeCKOM JeIU(PPUPOBAHHH BUACONAHHBIX, a TaKXKe MPAKTUYECKUX HABBIKOB
(popmupoBaHH€) M TOTOBHOCTH K CAMOCTOATEIBHOM pa3paboTKe U UX MPUMEHEHHIO MPH pa3padoTke
METOIMK M TEXHOJIOTUH aBTOMaTU3WpoOBaHHOTO aeumdpupoBanus JJ3 mis pemieHus 3anad B
npodeccCHOHAIbHOW cdepe HCCIeoBaHUS MPHUPOAHBIX PECYpPCOB METONAMHU JAMCTAHIIMOHHOTO
30H/IUPOBAHMUS.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBI:

- ¢opMHupoBaHHE TIOHATUH O pacrno3HaBaHUU 00pa3oB B HMHGOPMAIMOHHBIX TEXHOJOTHSIX,
MaTeMaTHYeCKHUX MOJENSIX MAaHHBIX M METONIaX MX aHaju3a, MCIOJB3YIOIIUXCS MPH TEeMaTHUeCKOU
KJIacCU(PUKAIIUN JAHHBIX TUCTAHIIMOHHOTO 30HaupoBanus (1J13);

- OCBOCHHE HAaBBIKOB pabOTBHl C MPOrPaMMHO-WUHCTPYMEHTAJbHBIMU CpEACTBaMH 00paboTKH U
ananmu3a JI/13, mpeaHa3Hau€HHBIMHU JUISL BBITIOJIHEHUS TEMAaTWYEeCKOM KIIACCH(PHUKALUU M OICHKH
Ka4eCTBa 10JIy4aeMoro pe3yJIbTara;

- TIOJIyYE€HUE KOMIICTEHIIMHA 10 TOCTPOSHHUIO 3()()EeKTUBHONW CHUCTEeMBl pacro3HaBaHUS IS
Temarnyeckoro nemudpuposanus JI/[3, Beioopa ¢dopMann3oBaHHBIX IeMU(POBOYHBIX TPU3HAKOB,
MaTeMaTU9IeCKOM MOJIENIN TaHHBIX U COOTBETCTBYIOIIMX IPABHII IPUHATHS PEIICHHIA;

- opMHUpOBaHUE YMEHHI MPUMEHATH MOJYUYCHHbIC 3HAHUS B MPAKTHUECKON JESITeTbHOCTH, peIiaTh
MPAaKTUYECKHE 33]]a4H COTJIACHO TPEOOBAaHHUAM K TEMATHUYECKUM IPOAyKTaM o0paboTku naHHbIX [1J13
NIPY PEUICHUU KOHKPETHBIX MPHUKIAIHBIX 33]1a4 UCCIEAOBAHMS IPUPOAHBIX PECYpCOB 3eMIIH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 10 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[TIK-13 CrocoOeH BBHIMONHITH TEXHOJIOTHUYECKHE OMNEpaldyd MO CO3MAHHUI0 adpP0 U KOCMHYECKHX
MPOJIYKTOB M OKA3aHUIO YCIYT HA OCHOBE MCIOJIb30BaHMs NaHHbIX J[33

[IK-13.1 BrimonmHenuwe omnepanuy MO MOATOTOBKE IJIJaHa KOCMUYECKOM ChEMKHU, MPUEMY H
BOCCTAHOBJICHUIO XapaKTEPUCTHK (IEpBUYHOM 00padoTke) manubIx /33

3namu:
[1K-13.1/3u1 MeTtoap! u anropuT™Mbl cOopa U IEPBUIHOM 00paboTKK HaHHBIX [133
Ymemns:

[1K-13.1/YM3 BrINonHITE OLIGHKY KadecTBa WH(MOPMAIINH, a TaKke 00pabOTKy TaHHBIX
JMCTaHITMOHHOTO 30HIUPOBAHUS

Braoems:

IIK-13.1/HBS HaBsikamu pabotbl ¢ reoumHdopmarmonHsiMu cuctemamu (IUC) ms
aHalu3a U MHTETPALUH TaHHBIX.

[1K-13.2 BHIMONHSET TEXHOJOTHYECKHE omepanuud 1Mo ¢GororpaMMmeTpudeckor 00padboTke
JaHabex 1133

3namo:

[IK-13.2/3u1 Buasl u xapakrepucTuku ganHbix /133

Ymemu:

[IK-13.2/Ym1 IlpoBoauTh UCTIpaBlieHHE TEOMETPHUUECKUX UCKaKeHUH naHHbIX J133
Braoemy:

I[IK-13.2/HBl  HaBblkamMmu  ucCHoONb30BaHUS  crenuanu3upoBanHoro [0 s

reOMEeTPUUYECKON KOppeKLUH NaHHbIX 133

[1K-13.3 Beimonusier aemudprupoBaHie MaTepuagoB KOCMUYECKON CheMKHI
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3namu:

[1K-13.3/3ul MeToasl © aNTOPUTMBI  ABTOMATHU3UPOBAHHOTO JeMH(DPUPOBAHUS
AIPOKOCMHUYECKHUX U300pakeHUun

Ymems:

[IK-13.3/¥Ym1  OcymecTBisaTh  KOMIUIEKC  pabOT 1O  aBTOMaTH3UPOBAHHOMY
e pUpOBaHUIO AXPOKOCMHUYECKHIX N300pakeHni

Braoems:

I1K-13.3/HB]l HaBbikamu aBTOMATH3WPOBAHHOTO ACTIM(PPHUPOBAHUS APPOKOCMUUYECKHUX
N300paKeHU

[T1K-13.4 Co3maer Temarnyeckre HHGOPMaIMOHHBIE MPOAYKTH HA OCHOBE JaHHBIX J[33
3name:
[1K-13.4/3u1 MeToabl TeMaTndeckoil 00paboTKH1 a’3pOKOCMHUYECKON HHPOPMAIIH
Ymemn:

[MK-13.4/Ym1  OcymecTBisITh KOMIUIEKC pabOT TO CO3[aHHI0 TEMAaTHYECKHUX
WHPOPMAIIMOHHBIX ~ TPOMYKTOB HA OCHOBE  HCIIOJNIB30BAaHUS  a3POKOCMUYECKUX
U300paKeHUIA

Bnaoemw:
[1K-13.4/HB1 HaBbikamu paboThI B CCTEMax TeMaTHYECKONH 00pabOTKH U aHAIIN3a

3. Mecto aucuuminHbl B cTpykrype OII

JucuummHa (Monynb) b1.B.02.04 «Teopus u anropuTMbl pacro3HaBaHHUs 00pa30B» OTHOCHUTCS K
dbopmMupyeMOll ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTu 00pa30BaTeNIbHONW MPOTrPaMMBbl U
u3yyaercsi B cemecTtpe(ax): 7.

B nmpomecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmoTpeHHbix @OI'OC BO wu  obOpaszoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThl

=
<
=~ =
2 |12 |z [§ |8 s
s 13 |E |5 |8 S
Z Z = o o o
= = < S w =
o8 Al 2|le|ES =
Hepuon |\ X 315012 8128|122 B
i < < < <
00yueHuUs! EZ|ECIEE|IS E|EE gz
< < S = e >
g g =g > 3) 5
S5 B |E | 2
o o = = = )
O 2.
=
DK3aMeH
7 cemecTp 108 | 3 15 | 30 | 27
(36)
Bcero 108 | 3 15 | 30 | 27 36

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

1€CCHHBIC C

)C3YJIbTAThI
CBOCHUA

HATHUS
3aHATHUA
ast pabota
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HaumenoBanue paznena, TeMbl

JIeKIIMoHHEbIE 3a
[IpakTnueckue -
CaMoCTOSTEILH
— [Lmanupyemsie |
= | 00ydeHusi, COOTI
1
= | pe3yabraramu o
— | mporpamMMBI

Bcero

Pa3gen 1. BBegenue B Teopuio 5 2 2 1
pacno3HaBaHus 00pa3oB
Tema 1.1. CucTteMbl 1 aIrOpUTMBI 5 2 2 1

pacrio3HaBaHusl B 00paboTKe U
anamuse JJ13

Pasznen 2. Metoabl 37 71 16| 14| IIK-13.1
pacno3HaBaHusl, OCHOBAHHbIE I1K-13.3
Ha KJaccupuranumn
u3MepsieMbIX IapaMeTPoB
Tema 2.1. Kimaccudukanus 7 1 4 2
MHOTOMEPHBIX KOJIMYECTBEHHBIX
TaHHBIX

Tema 2.2. AnropuTMmsl 10 2 4 4
pacrio3HaBaHus 0e3 00yueHHUs.
KnacrepHslil ananus

Tema 2.3. Pacnio3naBanue ¢ 10 2 4 4
oOyueHneMm. CTaTUCTHUECKHE
METObI KJIaCCU(PUKAIIUN
Tema 2.4. OGyueHue 10 2 4 4
CTaTUCTUYECKUX
KJIAaCCU(UKATOPOB U OIICHKA
Ka4yecTBa KJacCU(pUKAIIUN

Pasnen 3. Beioop 20 4 8 8| IIK-13.1
UH(OPMATHBHBIX IPHU3HAKOB I1K-13.2
Tema 3.1. KoppeasunoHHbIit 100 2| 4| 4| IK-133
aHaJM3 JaHHBIX
Tema 3.2. CokpamieHue 10 2 4 4
pasmMepHOCTH

THIIEPCIIEKTPATIBHBIX
M300paXeHHIA

Pa3nen 4. Metons! 10 2 4 4| IIK-13.1
pacno3HaBaHus 00pa3oB, I1IK-13.3
NPeICTaBJICHHbIX APYTUMH [1K-13.4
MOeJISAMHU AAaHHBIX
Tema 4.1. Pactio3naBanue 10 2 4 4
00pa3oB, MPeICTaBICHHBIX
MIPOCTPAHCTBEHHBIMH
KOH(UTYpaLusIMu

HToro 721 15 30| 27

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Beedenue ¢ meopuro pacnosnaeanus oopaszoe

Tema 1.1. Cucmemul u ancopummvl pacno3nasanus 8 oopabomre u ananuze /3
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[Tonatue obpaza u kjacca B MHPOPMAIIMOHHBIX TEXHOJOTHIX. METONONOrHYeCKue MOAXOIbl K
3ajjaye pacro3HaBaHus 00pa3oB. [IpHHIKIIEI TOCTPOEHUS cUCTEM pacno3HaBaHus. Kinaccudukamms
CHCTEM pacrO3HABaHMUS.

OCOOEHHOCTH CHCTEM paclo3HaBaHHs B 3ajadax OOpabOTKH a’dpOKOCMHUYECKOW HH(POpPMAIUH.
OcHOBHBIE KOMIIOHEHTBI CHCTEM pAcIO3HaBaHUs B TeMaTWyeckoil o0paboTke naHHbIX [13.
[TpuHIMOBl TeKOMIO3UIUHN 3a1add. [1oAroToBka MCXOMHBIX JaHHBIX. 3HAYEHHWE HMHTEPAKTUBHOTO
pexkuma. DaxkTopbl, BIMAIONINE HA Ka4eCTBO pacro3HaBaHMs. MeTobl pacro3HaBaHUs B IMaKeTax

obpabotku JI/13.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Pa3zoen 2. Memoowt pacno3nasanus, 0CHO6AHHbIE HA KNACCUDUKAUUU UMEPAEMBIX NAPAMEMPOE

Tema 2.1. Knaccugpuxayus MHo2OMEPHBIX KOTUYECMBEHHBIX OAHHBIX

[TocranoBka 3amaun Kiaccuukauu oOpa3oB, 3aJaHHBIX HAOOpOM HM3MEpSEMBIX MapaMeTpOB.
OcHoBHBIE MeTOAbI pemieHus. [IpocTpaHCTBO CHEKTpajbHBIX NpH3HaKoB. OmHcaHue KIaccoB B
NPOCTPAaHCTBE Tpu3HAKoB. Pazgensiomme wu  pematomme QyHkiouu. [eomerpuueckas u
aHaTUTHYECKas MHTepIperanmus 3anadd. Hemapamerpuueckue M IapaMeTPUUYECKHE METOJBI
KJ1acCU(UKAIUH.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.2. Ancopummul pacnoznasanus be3 ooyuenus. Knacmepnuwiii anaius

['pynmupoBka 00pa3oB ¢ UCHONb30BaHHEM (DYHKIMHA paccTOSHUS. 3aJaud KIACTEPHOTO aHaJH3a.
OO6nacty mMpUMEHEHHs KJIACTePHOro aHain3a. MeToasl BBISBICHUS (BBIPAIMBAHUS) KIACTEPOB.
OnHOCBSI3BIBAIONINE W TOJHOCBs3bIBatonIe MeToabl. Meron k Ommkaiimmx coceneil, anropurm
MAaKCMUHHOTO PACCTOSIHUS.

Knacrepuszaumss mnpu  3agaHHOM  KosiuyecTBe rpymm.  AusroputMmbl  Kinacca  ISODATA.
JlicriepcMOHHO-KOBapHALlMOHHBIE KPUTEPUH KadeCcTBa KilacTepu3aluu. VMcnonb3oBaHue anroputMoB
KJIACTEPHOTO aHaJIM3a MpU TeMarndeckoil oOpaborke JIJI3 — HekoHTponmpyemas Kiaccupukanus.
Mertobl aHaTM3a U HHTEPIPETAIIMH PE3YIbTaTOB HEKOHTPOJIHPYEMON KIacCU(UKALIIH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.3. Pacnosnasanue c ooyuenuem. Cmamucmudeckue memoowl Kiaccugpuxayuu

O6ocHOBaHME TPUMEHEHHUS CTAaTHCTUYECKUX METOAOB TMpHU  paclo3HaBaHWU  00pa3oB,
MpeJICTaBICHHBIX HAaOOpoM napaMeTpoB. [IoHsATHE cTaTUCTHUYECKOM TUIIOTE3bI.

YcnoBue MuHUMYyMa cp. GaiiecoBckoro pucka. OTHOLIEHHE PaBIONOI00Us U MTPABUIIO MIPUHSITHS
pelIeHus Uil HOpMaJbHO paclpeleeHHbIX 3HaueHu npusHaka. @opmyna balieca. baitecoBckas
CTpaTerus B Cllydya€ MHOTOMEPHBIX HOPMAJIbHO pacIpelleleHHbIX MpU3HaKkoB. PaccrosHue
MaxamanoOuca. YciioBue TUHEHHOTO BUA Pa3ACIIIOmMX QyHKIIHMA.

Texymui KOHTPOJIb

Bun (hopma) konTpoms
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[TpakTuueckas padora

Tema 2.4. Obyuenue cmamucmudeckux K1acCu@ukamopos u oyeHKa kaiecmea Kiaccugurayuu

Mertoasl monydeHus: oOyyaromux AaHHBIX. [oHATHE cTAaTHCTHYECKOW pas3eMMOCTH KIJIACCOB.
Mepsb! cratuctrueckoit paaenumoctu. Mcnonp3oBanue (aiina pacCTOSHHMA Ui OIIEHKH Ka4ecTBa
oOyuenusi. MToroBas oOleHKa KayecTBa KJIACCU(HUKAIMKA IO CTAaTUCTUYECKOM  BBIOOpKE.
Koadpdumment cormacoBannoctn Kosna. Heuerkas xnaccudukanusi, OCHOBaHUS s €e
npuMeHeHus. [lomyuenue TemaTnueckoi kapTel cpenctsamu pactposoro I'MC-ananusa.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 3. Boioop unghopmamuenvix npuznakoe

Tema 3.1. Koppenayuounwiii anaius OaHHbIX

[TonsTHe cTaTMCTUYECKOW CBSI3U MEXIy MNpu3HakaMu. KoppensinoHHas MaTpulla U CXema ee
MOJTyYEHUsI U3 JTOCTYIHOM BBHIOOPKM 00pa3oB. MeToJ HaxOKJEHUS MAaKCUMalbHOTO COOCTBEHHOTO
yyclia M COOTBETCTBYIOIIETO COOCTBEHHOTO BEKTOpa KOPPEISIMOHHON MaTpHllbl. 3agadu
(daktopHoro ananu3a. O0nacTu mpuMeHeHus: (akTOpHOTO aHayim3a. [locTaHOBKa 3a/auv B MOJIEIH
IJIaBHBIX KOMTIOHEHT. O011as cxema penieHus 3a/1a4u U ee peaausanus B makerax oopadborku J[J13.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 3.2. Coxpawenue pazmepHocmu cunepcneKmpanbHbix U300paxceHul

OcobenHocTr 00paOOTKM M aHaAIM3a TUIEPCIEKTPATBHBIX W300paKeHUM. 3ajada COKpaIICHHS
Pa3MEpHOCTH THUIIEPCIEKTPATbHBIX M300pakeHnd. KoHTpomupyeMblii 1 HEKOHTPOJIUPYEMBIH OTOOP
KaHaJIOB. [TocnenoBarenbHbII otbop u MPOEKIIMOHHBIE npeoOpa3oBaHusl.
[Ipo6rieMHO-OpUEHTUPOBAHHBIE CIIEKTPAIbHBIC HHJIEKCHI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Pa3zoen 4. Memoowt pacno3nasanus 00pazoe, nPeOCmMas1eHHBIX OPYCUMU MOOENAMU OAHHBIX

Tema 4.1. Pacnosnasanue 06pazos, npedcmasienHulx NpOCMpancmeeHHbvIMU KOHQpuaypayuamu

3amaun cUHTE3a M aHaju3a o0pa3oB. CHHTE3 JMHEHWHBIX M IUIOIIAAHBIX CTPYKTYp. MeTonsl
ONUCAaHUSA  TEKCTyp. lI'MCTOrpaMMHBIE NpPU3HAKK IEPBOrO M BTOporo mnopsnka. CermMeHranus
n3o0pakeHnii. PacrioznaBanue koH(Urypamuii, OCHOBaHHOE Ha MPHHLUIIE CPABHEHHUS C 3TAJIOHOM.
[TpuHIMN CpaBHEHHUS C ATAJOHOM B 3aJadaxX MACHTU(PHUKAIUUA OOBEKTOB 3€MHOH MOBEPXHOCTH I10
¢dopme cnekrpa. IIpuHIMIBI CTPYKTYpHOTO (CHMHTAaKCHYECKOT0) pacro3HaBaHusa o0pa3oB. IlonsTue
¢dopmanbHON rpammaruku. Turel rpamMaTuk. JlepeBo BbiBoga. CHHTaKCHUECKHH pa3dop oOpazos.
Pacno3naBanme  oOpa3oB,  mpencraBleHHbIX — rpadamu.  [lpumepsl  mpuMeHeHHs B
reoMH()OPMAITIOHHBIX TEXHOJIOTHSIX.

Texymui KOHTPOJIb

| Bun (hopma) konTpoms
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[TnceMenHsbIit Onpoc

6. Illops1oK NpoBeIeHUsI MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimok  mpoBeAeHHUS TMPOMEKYTOUHOM aTTeCTalM  pPervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzanus v NpoBeICHUE TPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYIIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJIS YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJIJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomescymounas ammecmayus: IK3ameH, 7 cemecmp.

bunersl ¢dopmupyloTcsi ciay4aiHOW BBIOOPKOM W3 TNPHUBEICHHBIX BBIIIEC MEPEYHEH, a HMTOTOBBIH
pe3yabTaT OLEHUBAHUS COOTHOCUTCS HAa BECh 3asBICHHBIM B MPOrpaMMe IEPEYEHb PE3YyIbTaTOB
00y4eHUs 10 IUCIUILTUHE (MOAYJIIO).

Kaxxap1ii OnieT BKIIIOYAET:

1. Bompoc 115 OLleHMBaHKS pe3yasTatos oOyduenus B Bune SHAHUIM;

2. IIpoctoe mpakTudeckoe KOHTPOJIbHOE 33JaHUE JJIs OLEHUBAHUS PE3yabTaTOB OOYUYECHHUSI B BUJC
YMEHU;

3. KommiekcHOe mpakTH4ecKoe KOHTPOJIbHOE 3aJaHHe JJIsl OLIEHUBAHUS PE3YyIbTaToB OOy4eHHUsS B
suze BJIAJIEHU.

HroroBasi oreHka Mo AMCHUIUIMHE (MOAYNIO) PACCUMTHIBACTCS KaK OTHOIIEHHE CYMMBI OIICHOK,
MOJTyYEHHBIX 00y4aeMbIM 3a Ka)XIbIi BOMPOC M 3aJlaHusi B Owiere (Bompoc u 2 3agaHus, Janiee -
AJIEMEHT KOHTPOJISI) TOJEIIEHHOE Ha KOJIMYECTBO MOJTyYE€HHBIX OLIEHOK (3).

[Ipn mnpoBegeHWM OLIGHWBAaHUS [0 BONPOCAM M 3aJaHUSM, yKa3aHHBIM B OWiere, B XOJe
MIPOMEKYTOYHOM aTTeCTallK, MPENoIaBaTeb MOKET YUUTHIBATh PE3YyIbTAThl TEKYIIETO KOHTPOJIS.
VYcTaHaBIMBAOTCA  CIEAYIOIIME IIKaJIbl OLCHHMBAaHHUS YPOBHEM OCBOEHHS  KOMIIETEHLIH,
NPEIYCMOTPEHHBIX paboueii mporpaMMoi py MPOBEACHUN IK3aMEHa:

«ITOBBIIIEHHBIN» - BbicTaBmsieTcs oueHka - 5 «OTJIMUYHO», ecin cpemnee apudMeTHUECKOS
3HA4YEHUE OLICHOK I10 2JIEMEHTaM KOHTPOJISl HaXOAUTCs B UHTepBaiie ot 4,5 - 5,0;

«BA3OBBI» - BeIcTaBMIsIETCS OleHKA - 4 «XOPOILOy, ecin cpentee apudMeTHIECKOe 3HAUYCHHE
OLIEHOK I10 2JIEMEHTaM KOHTPOJISl HAXOAUTCS B UHTEpBaJie ot 3,5 - 4,4;

«IIOPOT'OBBIM» - BbicTaBasieTcs omeHka - 3 «YJOBJIETBOPUTEJIbHO», ecim cpemnee
apu(pMeTHYECKOE 3HAYCHHUE OLIEHOK I10 3JIEMEHTaM KOHTPOJIS HaXOAUTCS B MHTEpBaje oT 2,5 - 3.4.
«HEJTOCTATOYHbBI» - BeicTaBmstercs ouerka - 2 «HEYJIOBJIETBOPUTEJIBHOY, eciu cpenHee
apu(pMeTHYECKOe 3HAYCHHUE OLIEHOK I10 JIEMEHTaM KOHTPOJI MeHee 2,5.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beedenue ¢ meopuro pacnosnaeanus oopaszoe
Konmponupyemvie M/IK: 11K-13.1

Tema 1.1. Cucmemul u ancopummvl pacno3nasanus 8 oopabomre u ananuze /3
dopma KOHTPOJIs/o1ieHOYHOE cpeacTBO: [IpakTudeckas padora
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Bonpocsi/3ananus:

1. 3nakomctBo ¢ Mmoxymsimu ERDAS Imagine, mpenHa3Hau€HHBIMH IS BBITOJTHEHUS
Temarnyeckoit knaccuduxaruu JJ13 u momydenus Ha ee 0CHOBE KapTorpaduuecKkoro mpoayKra.

Pazoen 2. Memoowl pacno3naganus, 0CHOBAHHbIE HA K1ACCUDUKAUUU UBMEPAEMBIX NAPAMEMPOE
Koumponupyemvie M/[K: 1IK-13.1 11IK-13.3

Tema 2.1. Knaccughuxayus MHO2OMEPHBIX KOTUYECTNEEHHBIX OAHHBIX
dopma KOHTPOJIsT/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. AHanu3 creKTpaJbHBIX MPU3HAKOB OOBEKTOB 36MHOM MOBEPXHOCTH IIyTEM OpPTaHU3aAINH
B3aUMOCBS3U MEXY €ro MPOCKUUAMU U MYJIETUCIIEKTPAIBHBIM CHUMKOB.

Tema 2.2. Aneopummul pacnosnasanus 6e3 ooyyenus. Knacmepnuiii ananus
dopma KOHTpOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. BbImonHeHHe HEKOHTPOIUPYEMOH KiacCHPHUKAMKM Ha Yy4eOHOM TIpuUMepe U  ee
MHTEpIpeTaIHs Ha OCHOBE aHAJIN3a CIEKTPAIbHBIX MPO(UIe BbIIEICHHBIX KJIACCOB.

Tema 2.3. Pacnosnasanue ¢ o6yyenuem. Cmamucmuyeckue memoobsl K1accupurayuu
dopma KOHTPOJIs/OlleHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. Brimonnenue knaccudukanuu ¢ oOyyeHneM Ha ydeOHOM mpumepe. OLeHKa HUTOroBOH
TOYHOCTH KJIACCH(PHKALINU HA yUeOHOM ITPUMEpE.

Tema 2.4. Obyuenue cmamucmuieckux KiacCu@GuUKamopos u OyeHKa Kaiecmea Kiaccugurayuu
dopma KOHTPOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

1. BpImonHeHHe MOJHOTO IMKJIA TeMaTHYECKOW KiIacCU(UKAIMM U OLIEHKA €€ HMTOTOBOM
TOYHOCTU HA UHIUBUYAIBHOM IIPUMEDE.

Pas3zoen 3. Boroop ungpopmamuenvix npusnarkoe
Konmponupyemwie H/IK: IIK-13.1 IIK-13.2 IIK-13.3

Tema 3.1. Koppenayuonnwiii ananus OaHHuIX
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. BoimonHeHne MHIUBUAYAJIbHOTO 3aJaHUs MO pacyeTy INIaBHONH KOMIIOHEHTHI Ha OCHOBE
Habopa TaHHBIX, TOJIYYEHHBIX [0 MYJIBTHCIIEKTPATIbHOMY CHUMKY.

Tema 3.2. Cokpawenue pazmepHocmu 2unepcneKmpaibHulX U300pariceHutll
®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Pacuet criekrpanbHbIX uHAEKCOB B Mojeiepe ERDAS Imagine mo runepcnexrpaibHOMY
CHUMKY.

Pazoen 4. Memoowt pacno3naeanus 006pazoe, nPeOCMaAGIEHHBIX OPYCUMU MOOEAAMU OAHHBIX
Konmponupyemvie M/IK: IIK-13.1 1IK-13.3 1IK-13.4

Tema 4.1. Pacnosnasanue obpazos, npeocmasienHsvlx npOCmpaHCmeeHHbIMU KOHPUYpayusmu
dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
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Bonpocsi/3ananus:
1. IInceMeHHBIN ONPOC MO TEOPETUYECKOMY MaTepHally JIEKIIHH.

Tema 1. Cucremsl ¥ anTOPUTMBI pacrio3HaBaHus B 00padoTke u aHanmze J1/13.
[TepedeHp BOIIPOCOB U 337a4:
1. OOwsicHuTe MOHATHE 00pa3a B WHTEIUICKTYaJbHBIX MH()OPMAIIMOHHBIX CHCTEMaxX M MPUBEAMUTE
pUMepbI 00pa3oB.
2. Yro Ha3bIBaeTCs KjIaccoMm o0pa3oB?
3. Ilepeuncnure M ONHUIIUTE OCHOBHBIE METOAUYECKHE TIOAXOAbl K TNPUHATHIO PEIICHUS B
JITOPUTMaX Pacro3HABaHUSI.
4. Tlepeuucnute OCHOBHBIE ATAIbI TIOCTPOCHUS CUCTEMBI PACIIO3HABAHUSI.
5. TlepeuucnuTe OCHOBHBIE XapPaKTEPUCTUKU HU(POBBIX NaHHBIX /|3, UMEIOMUX 3HAYCHHUE IS
MOCTPOEHUS CUCTEMBI aBTOMAaTH3HPOBAHHOTO MM (PPUPOBAHUSI.
6. Uro Ha3bIBaIOT CHEKTPAJbHBIM OOpa30M ydacTKa 3€MHOI MOBEPXHOCTH, COOTBETCTBYIOIIETO
MTUKCEITI0 N300paskeHus?
7. Kakue TpeOOBaHUS NPEABABIAIOTCS K LU(POBBIM PACTPOBBIM JaHHBIM, MOJIYYEHHBIM U3
Pa3NIUYHBIX HMCTOYHUKOB, MPU UX COBMECTHOM HCIOJB30BAaHUHM B 337a4ye€ aBTOMATU3UPOBAHHOIO
nemuppupoBaHus?

Tema 2. Knaccudukanuss MHOTOMEPHBIX KOJIWYECTBEHHBIX TAHHBIX.

Ilepeuens BONpoCoOB U 3ajau:

1. Yo npencraBisiioT coboit 00pa3 U Kilacc B 3ajayaX MHOTOMEPHOT'O CTaTUCTUYECKOTO aHaIu3a?

2. Or xakux (p)akTOPOB 3aBUCUT TOYHOCTH pa3/ieieHUs KIacCOB?

3. Kaxue MeTonp! ki1accu(pUKaLUU Ha3bIBAIOTCS HEapaMeTPUIeCKIMU?

4. IlepeuncinuTe OCHOBHBIE NOAXO/bI K IOCTPOCHHUIO ONTUMAJIBHBIX IPAHULl MEXY KIACCAMHU.

5. Kakas ¢yHKuus Ha3pIBaeTCs pa3AessIomIell 1 KaKkas — pelaromeil, Kak OHH B3aMMOCBSI3aHbI?

6. Kak npunumaercst pemieHue o0 OTHECEHMM o0pa3a K KJacCy B Ciydae HCIHOJIb30BAaHUS
pas3iessIomuX U B ClIyyae UCIOIb30BAHUS PEIAIONINX (PYHKIUI?

7. Kaxue MeTonbl Ki1acCH(PUKALUU HA3bIBAIOT MTApaMETPUIECKUMH?

8. Uro Takoe MeTpuuecKHe Kiaccu(pukaTopbl?

9. TIlepeuncnute Hamboyee pPacHPOCTPAHEHHbIE BHJBI METPUK, HCIOJIb3YEeMbIX B METPUUYECKUX
KJaccu(uKaTopax; 3anummre GOpMyIIbl A 3TUX METPUK.

10. Yto Takoe cnekTpalibHas CUTHATYypa MMKCEIs U CIEKTpalibHasi CUTHATypa Kiacca?

Tema 3. Anroputmsl pacrio3HaBanus 6e3 oOyuenus. KimactepHslii aHanus.

IlepeueHs BOpoCoOB U 3ajau:

1. Yro Takoe knactep?

2. KakuM OCHOBHBIM CBOMCTBOM OOJIaJatOT KJIacTephl?

3. Kakas MeTpuka 0OBIYHO HCIIONB3YETCS B KAYECTBE MEPhI CXOACTBA B KIIACTEPHOM aHAJIN3E U YTO B
3TOM CJIy4ae MPEeACTaBISIOT COOON TPaHULIBI MEXTy KilacTepamu?

4. HazoBuTe 1Ba OCHOBHBIX ITOJIX0/1A K 3aJjaue KIacTepU3aluu.

5. Kaxoit MmeTox Bbl Ob1 ipeAnouwnn AJis «BbIpAIIMBaHUS KIACTEPOB U 1oyemMy?

6. IlepeuncnuTe OCHOBHBIE AT AITOPUTMa Kk BHYTPUTPYNIIOBBIX CPETHUX.

7. Uem otnuyaercs nonuelii anroput™m ISODATA ot anroputma k cpenaux?

8. Ilepeuncaure Bxoansle mapameTpsl anropurma ISODATA.

9. Jlns xakux LeJeid HCHONb3yeTCsl HEKOHTPONMpyemas KiacCH(PUKaLus NpU TEeMaTHYECKOM
AemupprUpOBaHUH MYJIBTHCIIEKTPATBbHBIX U300paskeHUt?

10. B uyem mnpeumymectBo anroputMa ISODATA mnepen amroputmom k cpemHux mpu
HEKOHTPOIUPYEeMOH Kiaccuduranuu?

11. Yro npeacTaBisioT coOOH KIacchl, BhIACNsAEMbIC TP HEKOHTPOIUPYEMOH Ki1acCUpUKAIIUN?

Tema 4. Pacno3naBanue ¢ o0yuenuem. CTaTHCTUYECKHE METO/IbI KJIacCU()UKAITUH.

[TepedeHp BOIIPOCOB U 337a4:

1. Kakue naHHble HEOOXOAMMBI JJISI pELICHUS 3aJaddl Kiaccupukanmud 1o OaliecoBCKOMY
pelarmeMy npaBuity?

2. Yro Takoe OoMIMOKH MEPBOTO U BTOPOTO poa’?
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Uto nmogpazymeBaeTcs Moj «CPpEeIHUM pUCKOM» B KpuTepuu baiieca?

UT0 Takoe «anmpuOpHBIE BEPOSTHOCTH»?

3anuumTe MaTeMaTuyecKoe BhIpayKeHHE JIsl IOJIHOTO CpeAHEro 6aileCOBCKOTo pUCKa.

Uro HazpIiBaeTCs (PyHKIMEH MPaBIOMOI00Ms M OTHOIIICHUEM MPaBa0TIOa00us?

3anummrte Gopmyny baiteca mist K xiaccoB 1 0ObSICHUTE €€ CMBICIL.

B ueMm 3akirogaeTcsi OCHOBHOE JIOCTOMHCTBO 0aiieCOBCKOTO Kitaccudukaropa’?

9. 3anummre Gopmyny U 0OBICHUTE TEOMETPUUYECKUI CMBICI paccTossHus MaxanaHnoOuca.

10. Yem ommuaercs KiraccuuKamus MO paccTOsHMIO MaxanaHoOuca OT KJIacCH(PUKAIUUA T10
€BKJIMJIOBY PACCTOSTHUIO?

11. Yem otnmuaercst OGaiiecoBCKHiA KiracCU(pUKATOp OT paccTossHUS MaxananoOuca mpu HOPMaJIBHO
pacnpezieieHHbIX 00pa3ax B Kjaccax?

12. 3anmumuTe BBIpAXEHUE JISI «PACCTOSHHS MEXKIY IHKCEIeM W KJIacCoM» B 0alieCOBCKOM
KJ1accudukarope.

13. B kakom ciydae B 0aileCOBCKOM KilacCH(PHUKATOPE TPAaHUIIBI MEXKIY KJIACCaMH BBIPOXKIIAIOTCS B
TUTIEPITIOCKOCTH?

14. C kakol 1enpl0 TpHU KiIacCH(UKAIUU H300paKEHUH 110 MaKCUMyMY TIPaBIOTOI00MS
UCIIOJIB3YIOTCS paBHbIE allpHOPHBIE BEPOSTHOCTU?

e

Tema 5. OOydyeHue CTAaTUCTHYECKUX KIACCU(DUKATOPOB U OIEHKA Ka4yeCTBA KJIACCH(PUKAIINH.
[lepeueHs BOpoCOB U 3aau:

1. K yemy npuBOAMUT HapylIEHHE THIIOTE3bl O HOPMAJILHOM paclpeiesieHud 00y4aroIux BbIOOPOK
MpH KJIaccu(UKAIUU N300paKEHUH TT0 MAKCUMYMY MPaBIOOa00us?

2. [Tlepeuncnure OCHOBHBIE TpPeOOBaHMS K OOydYarOIIMM BBIOOpPKaM (CHUTHATypaMm KJIacCOB) IMpH
KOHTPOJUPYEMOU KilacCU(pUKAIUU

3. Kaxue Tumel 00bEKTOB 36MHOI MOBEPXHOCTH BU3YalIbHO KaKyTcsi Oojiee OAHOPOAHBIMU, YEM Ha
caMoM Jnene?

Kak monmyduts OMHOPOIHYIO TIO CTIEKTPAIBHON IPKOCTH BEIOOPKY 00pa3oB?

UT0 Takoe MephI CTAaTUCTUYECKON Pa3IeIMMOCTH?

Jaiite onpeneneHre HOPMaAIM30BAaHHOTO paccTosiHus. Kakoi HeToCTaToK y 3TOM MephI?

Kak ompenensieTcst cpeHee KOIMYECTBO pa3anvaronieii HHGOpMaIuH JJIs apbl KJI1accoB?

KakoBo 0CHOBHOE JOCTOMHCTBO U OCHOBHOM HEJOCTATOK IMAPHOU TUBEPETCHIIUN ?

0. Kakum cBoiicTBoM o0Omamaior TpaHc(IOpMUpOBaHHAsT AWBEPTEHIUS U PACCTOSHUE
Jlxebdpuca-Martycutor?

10. Kak onpenensiercst paccrosiuue Jlxedpdpuca-Marycutsl (J-M paccrosiame)?

11. Ecim xmaccel He mepekpoiBatorcst B III, kakme 3nauenuss B ERDAS Imagine npuamMaroT
TpancopmupuBaHHas quBepreHnus u J-M paccrosaue?

12. Ilepeuncnute OCHOBHBIE (PAKTOPHI, OT KOTOPHIX 3aBUCHUT Ka4€CTBO KJIaCCU(PHUKAIUN.

13. Kakue BbIOMpaeTcst moAXOIAITUH METO ] KilaccuukaIum?

14. OnummuTe npoueaypy OLEHKH OOIIeH TOYHOCTH K1acCU(UKAIIHH.

15. Yo takoe korddunment karnmna Kosna?

16. OnumuTe Tpolece mepexoaa oT pe3ysbrara Kiaccu(uKkanuym K TeMaTHIECKOM KapTe.

XNk

Tema 6. KoppensaMOHHBIN aHATIU3 TaHHBIX.

[lepeueHs BONpoOCOB U 3aau:

1. OOBsicCHUTE COAEPIKATETHLHO MOHITHE KOPPEIISAIIUH.

2. Kakue 3HaueHus npuHUMaeT K03PPUITUESHT KOpPEISIun?

3. 3anummre Gopmymy s pacyeTa KodppuiimenTa Koppesaiuu, o0bICHUTE €€ COAEPIKaHHE.
4. Kak BbINIAIAT M300pakeHus, I KOTOPBIX r=1 M KaK BBIIISAST M300pa)KeHHs, A KOTOPBIX
r=-1?

5. Tlpu Kakux 3HAYEHUAX T KOPPEISALUS MKy H300pAKECHUSIMH CIUTACTCS CUITLHOM?

6. Uto Takoe KOoppeIsSIMOHHAs MaTpHUlla U KaKOBbI €€ CBOMCTBA?

7. Uto Takoe HOpMAJIM30BaHHAS MaTpHUIla JAHHBIX U KAKOBBI €€ CBOMCTBA?

8. OnummmTe mponeaypy pacueTa KOppeIsIMOHHON MaTpUIlbl Ha 3aJaHHOM Habope o0pa3oB.
9. B ueMm cocrowut 3aga4ya ¢hakKTOPHOTO aHAIU3a?

10. ChopmynupyiiTe MOCTAHOBKY 3a/1a4¥ aHAJIN3a TIIABHBIX KOMITOHEHT, OOBSCHUTE, K YEMY
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CBOJUTCS €€ pelICHHUE.

11. OnummTe UTEPaTUBHYIO MPOLIEAYPY pacyeTa MepBOi NIABHONW KOMIIOHEHTHI.

12. Kak pacmonararoTcs TIIaBHbIE KOMITOHEHTBI OTHOCUTEIIBHO JUArpPaMMbl pacCcessHUust 00pa3oB?

13. KakoMy yclOBHIO 3a/laud aHaIM3a IJIABHBIX KOMIIOHEHT OTJAETCsl MPUOPUTET Mpu o0pabdoTke
M300pakKeHHI?

14. Tlouemy mpu PCA mnpeoOpazoBanmm AaHHBIX J[3 MOXKET HCMOIB30BaTHCS KOBAapHAIMOHHAS
Marpuma?

15. byner nu pesynsrar PCA mpeoOpa3oBaHus OJWHAKOB /I Pa3HBIX yYaCTKOB H300pakeHUS?
OOBbsicHUTE OTBET.

Tema 7. CokparieHrue pa3MepHOCTH TUIIEPCIIEKTPAITbHBIX H300paKeHHI.

[lepeueHs BONpoCoOB U 3aau:

1. Yro Takoe «runepky0 spKoCTEi»?

2. IlepeuncnuTe NPUYMHBI AaKTyaJlbHOCTU COKpAILEHUS Pa3MEPHOCTHU THUIEPCIEKTPaTbHbBIX
M300paKCHHH.

3. TlosicHuTEe MOHATHUS KKOHTPOJIUPYEMBIH 0OTOOpP KAaHAIOB» U «HEKOHTPOJIUPYEMBIH 0OTOOp KaHAIOBY.
4. Uro moapasymMeBaeTcsi TMOA TOCIIEIOBATCIIbHOW OTOPAKOBKOW M TIOJ TMPOSKIIMOHHBIMU
npeoOpa3oBaHUSIMHU?

5. TlepeuncnuTte OCHOBHBIE METOAMYECKHE MOAXO/bI K MOCIEI0BaTENbHOM 0TOpaKOBKE KaHAJIOB.

6. Ha3zoBute Hanbosee nonmymsipHble CTATUCTUYECKUE KPUTEPUU 0TOOpA KaHAJIOB.

7. KakoB OCHOBHOHM HEIOCTATOK CTAaTUCTUYCCKUX KpUTEPUEB OTOOpA KaHAIOB?

8. OObsicHUTE NOHATHE «B3auMHasi HHGOPMAIU) U 3aMUIINTE COOTBETCTBYIOIIEE MaTeMaTHIECKOe
BBIpaKEHHE.

9. Uto Takoe cpenHsisg B3auMHasi UH(pOpMalKs U OTHOCUTENbHAs B3auMHas HHGopManus?

10. Ha kakux ciieHax mpuMeHeHre B3auMHO# nHpopmanuu Hanbonee 3ppexTnBHO?

11. Ha xakux crienax Haunoonee agdexkruBHo ucnonpizoBanue PCA npeobpazoBanus?

12. B yem negoctarok PCA npeoOpazoBanus?

13. Undopmaruio U3 Kakoro auarna3zoHa JUIMH BOJIH MPEUMYIIECTBEHHO COJAEPKUT MepBas IIaBHAs
KOMIIOHEHTa?

14. Yto Takoe ceKTpaibHbIE UHIAEKCHI?

15. [IpuBeaure npumepbl MPOOIEMHO-OPUEHTUPOBAHHBIX CIEKTPAIbHBIX HHAECKCOB (M3 Pa3HBIX
MIPUKJIATHBIX 3a/1a49).

Tema 8. PacrioznaBanue 00pa3oB, MPeaCTaBICHHBIX TPOCTPAHCTBEHHBIMU KOH(DUTYpaTUsSIMU.
[lepeueHs BONpoCoOB U 3aau:

1. Jns xakux u300paskeHUl 3TaloH paccMaTpUBaeTCs KakK (PyHKIHS MPOCTPAHCTBEHHBIX KOOPIUHAT
F(x,y) n nnsa kakux xak QyHkus amuabl BosHbI F(1)?

2. Uro Takoe GyHKIUS B3aUMHOMN KOPPEISAIMH U KaK OHA paCCYUTHIBACTCS ?

3. Kakue 0OBeKThl 3¢MHOH MOBEPXHOCTH MOTYT OBITh WIACHTH(UIMPOBAHBI TIO (OpPME CIEKTpa H
MpY KaKUX yCIOBUAX?

4. Yem omiMyaeTcsi CHEKTPaIbHO-YITIOBOM MeTo uACHTU(UKAIIMU 0OBEKTOB 1O (popMe CHeKTpa OT
KOPPEJISIITUOHHOTO MeToAa?

Yo nmpencTaBisioT OO0 TEKCTYpHBIC MPU3HAKU?

YeM oTIMUaOTCA TEKCTYPHBIE IPU3HAKY TIEPBOTO U BTOPOTO MOpsIKa’?

OnumuTe 00Ut crnocod MpeACcTaBICHUS CTPYKTYPHI (PUCYHKA) B BHJIE LIETIOYKH CUMBOJIOB.

UYrto takoe s3b1k PDL u kakue onepanuu B HEM UCIOJIb3YIOTCS?

Yro noHumaeTcs noja o0pa3oM U KJIacCOM B CHHTaKCHUECKOM pacro3HaBaHUH?

Lo

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, JK3ameH
Konmponupyemvie U/K: I[1K-13.1 IIK-13.2 IIK-13.3 I[IK-13.4
Bomnpocrei/3ananus:
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1. Crioco0bI mpencTaBieHust 00pa3oB B KOMIIBIOTEPHBIX CUCTEMaX Paclio3HaBaHUs

2. B3auMocBA3b MEXIY CIIEKTPaIbHBIM 00pa3oM (CHEKTpalbHBIM MPO(UIeM) MUKCENS U ero
CIEKTPAJIIbHOM CUTHATYPOH B IPOCTPAHCTBE CHEKTPATbHBIX PU3HAKOB

[98)

. Hemapamerpuueckue u napameTpudeckrue METObI Kiaccupuxanuu
4. OCHOBHBIE CITOCOOBI COKpAIICHHUS PA3MEPHOCTH MPOCTPAHCTBA CIIEKTPATIbHBIX SIPKOCTEH

5. 'mctorpaMMHbIe TEKCTYypHBIE TPU3HAKU NIEPBOTO U BTOPOT'O MOPSIAKA

[®)

. TpeGoBaHUs K MOATOTOBKE 0OYyYarONTUX TAHHBIX JJIs Kiaccuukauy ¢ o0ydeHuem

~

. HOCTOI/IHCTBa N HEAOCTATKU CTATUCTHYCCKUX KJ'IaCCI/I(bI/IKaTOpOB

8. toroBas orieHKa KauecTBa Kiaccu(puKaIuu

O

. [IpuHLIMIIBI BBIOOpA METO/Ia COKPALIEHUS Pa3MEPHOCTH TMIIEPCIEKTPAIbHBIX JaHHBIX
10. ®yHKIMS B3aMMHOW KOPPEIISIIIUU U €€ MPAKTUYECKOE UCTIOIb30BAaHUE

11. OmumuTe TEXHOJIOTHIO IMOJIYyYCHHA KapThbl 3€MIICIIONB30BaHNA Ha OCHOBC H3YUCHHBIX
METOOAOB KJ'IaCCI/I(l)I/IKaHI/II/I MYJBTUCIICKTPAJIbHBIX CHUMKOB

12. OnumuTe npoueaypy pacyera BereTaliioHHbIX nHAEeKkcoB B nakete ERDAS Imagine
13. OnumuTe TEXHOIOTUIECKUH MPOIIECC BBIMOTHEHUS KIacCH(PHUKAINK ¢ 00yuYeHUEM
14. OnumuTe OCHOBHBIE ATAlbl IPOLECCA BBIICICHHS IUHEAMEHTHBIX CTPYKTYP

15. Tpemnoxute cnoco® omucaHUs pPEYHOM ceTH ¢ ucmoib3oBaHueM s3bika PDL u
COOTBETCTBYIOIIEH TNIEKC-TPAMMAaTUKH

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCcKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Yaban JLLH. Temarutueckas kmaccuuKammss MHOTO30HAJIBHBIX (MHOTOCJIOWHBIX)
m3obpakennii B makete ERDAS IMAGINE: Meroauyeckne yka3aHus i J1a0OpaTOPHOTO
npaktukyMma. / JI.H. Yaban. - MUNT'AuK, 2006. - 44 - Tekct: HeMOCpEACTBEHHBII.

2. Yaban JLH. Asromaru3upoBaHHas o0Opa0OTKa a’pOKOCMHUYECKOW HHGOpMAIMU IS
KapTrorpadupoBaHusl TEONPOCTPAHCTBEHHBIX JaHHBIX: YueOHoe mnocobue. / JL.H. Yaban. -
MUUT'AuK, 2013. - 104 - Tekct: HEMOCPEACTBEHHBIH.

3. JLH. Ya6an. Mertonpl W ajaropuTMbl pacro3HaBaHHUsS OOpa30B B aBTOMATU3UPOBAHHOM

nemuppUpPOBaHUM JTAHHBIX TUCTAHIIMOHHOTO 30HAMPOBaHUS: yueOHoe mocodue. - M.: MUNT'AuK,
2016.-94 c.

Jlononnumenvuas nrumepamypa
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1. Yaban JI.H. Teopus u anropuT™Mbl pacro3HOBaHHs 00pa3zoB: YuebHoe nocobue. / JI.H. Yaban.
- MUNT'AuK, 2004. - 71 - TeKkcT: HENOCPEACTBEHHBIN.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YyYAKOLIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://sdo.miigaik.ru/ - Cuctema quctanmuonnoro ooyuenuss MUNTAuK

2. https://gis-lab.info/ - GIS-Lab.info — pyccKosS3pIYHBIA HEKOMMEPYECKHI BEO-TIPOCKT |
COO0IIeCTBO, MOCBAMIEHHOE pabore ¢ TreorpadudecKuMu HHEGOPMAIMOHHBIMH CUCTEMaMU U
JaHHBIMH JUCTAHIIMOHHOTO 30HAMPOBAHUS 36MHOM MOBEPXHOCTH

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npocpammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMniproTepHslii Ki1acc
ABTomaruzupoBaHHoe pabouee mecto (APM) - 12 mT.
WHTepakTuBHas 1ocka - 1 mrt.
IIpoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

OcBoenue oOyyarommMcsl yueOHOM TUCIMIUIMHBI « Teopust 1 anropuTMbl paclio3HaBaHUS 00pPa30B»
OpearnoyiiaraeT M3y4eHWe MaTepualioB JUCHHIUIMHBI Ha ayAUTOPHBIX 3aHATHUSAX M B XOIe
CaMOCTOSITENIbHOW PAa0OThl. AyIUTOpHBIC 3aHATHUS MPOXOAAT B (GopMe JEKIMHA U JTaOOpaTOPHBIX
pabot. CamocrosTenbHas padoTa BKIIOUACT pazHOOOpa3HBIH KOMIUIEKC BHIOB M (popM pabOThI
o0yJarommxcs.

CamocrositennbHast  pabora crynentoB (CPC) mo3Bonsier BbIpabOTaTh aHATUTUYECKUE U
MPAKTHYECKHEe HABBIKKM TeMaThueckoil obpabotku J[/13, oOecneunTs MOHUMAHHE MATeMaTHYEeCKUX
MoJleNieil M METONOB WX aHaju3a, Oojiee OCO3HAHHO OTHOCUTCS K IPOLECCY TEMaTu4ecKoro
neundpupoBanus. CPC cnocoOcTBYeT pa3BUTHIO WX MBICIUTEIBHON NEesTEIbHOCTH, 00eCIeYMBAET
YCBOEHHE OIPENIEIEHHOr0 Y4eOHOro Marepuana M IMpeaoCTaBisieT HeOOXOMUMYIO MOATOTOBKY JUIS
pelIeHs] KOHKPETHBIX MPaKTHYECKUX 3a/ad, BXOMAMUMX B HX Oynymue mnpodeccrnoHaabHbIe
obsi3anHocTH. CPC HampaBieHa Ha oOecrieyeHMe HHIMBUAyaTU3allMM MPU U3YyYECHHH Kypca, Ha
pa3BUTHE CIOCOOHOCTEN ¥ BOBMOXKHOCTEH, Ha MEPCOHU(PHUKALINIO KOHTPOJIS 32 KAYECTBOM OOyUCHHUS.
BreaynuropHas camocTosiTenbHast paboTa CTyJCHTOB BKIIFOYAET:

- paboTy HaJ JEKIIMOHHBIM MaTepHAIOM;

- IOJITOTOBKY K JIaOOpaTOPHBIM paboTam;

- U3y4YeHHE U aHAJN3 PEKOMEHIOBAHHOM JIUTEPATYPHI;

- CaMOCTOSATENIBbHYIO peaIU3alnIo TEXHOIOT N TeMAaTHYECKOi 00pabOTKH BHIOPAHHOTO
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MYJIBTUCIIEKTPAIBHOTO CHHMKA C TPUMEHEHUEM BCEX HM3yYEHHBIX Ha JIEKIUSAX U J1abOopaTOpHBIX
3aHATUAX METOJIOB U aJITOPUTMOB;

- IOATOTOBKA K 3K3aMEHY.

[Ipu noaroroBke K mgabopaTOpHBIM paboTaM M HMX BHIIOJHEHHHM CTYIACHTaM pPEKOMEHIYeTCs
MOJIB30BAThCSl CIPABOYHBIMU MaTepuajiaMu J0CTynmHbIX Bepcuii maketa ERDAS Imagine, rme
METOZO0JIOT Sl TeMaTHUeCcKol Kitaccu(uKaluy, IpeAcTaBlIeHHasi B TaHHOM MPOrPaMMHOM IMPOAYKTE,
U3JI0KEHa JIOCTAaTOYHO TOJHO. JTo OyleT TakKe CHOCOOCTBOBAaTh OCBOCHUIO AHIIOS3BIYHOMN
TEPMHUHOJIOTHH, YTO B JaJIbHEHIIEM OONerdyuT paboTy ¢ MHOCTPAHHOM JIUTEPaTypoil MO JaHHOMY
poQ IO,

Jl5ig ycremHoro 0cBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEJILHO O3HAKOMHUTBLCSI HACTOSIICH paboueld mporpaMMbl y4eOHOW TUCIUILIIMHBI. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WM CAMOCTOSITENIbHO O0y4aromuicss UCTIOIb3yeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
MMeeTCs B 3JIEKTPOHHOM OMOIMOTEUHOM crucTeMe YHUBEPCUTETA, Ha MpeJilaraéMble MpernoaaBaTeieM
pecypcsl HH(DOPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. DTa nndopmanus HeoOXoauma
JUTSI CAMOCTOSATEITLHOM paboThl 00y4JaroIIerocs.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMPE3eHTalllid, BHAECO- M ayaAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH NMCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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