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PA3JIEJI 1. XAPAKTEPUCTUKA ITPOTI'PAMMOBI

1.1. lesib peaiu3auuu nporpamMmmal
PasBurie npodeccHoHaNbHBIX KOMIETEHIHH B 061aCTH COBPEMEHHbIX UHCTPyMEH-

TOB '€OUH(OPMALIMOHHBIX CHCTEM H HCIOJIB30BAaHUs JaHHbBIX JUCTAHLIMOHHOIO 30HJUPO-
BAaHHMA B CBSA3U C POCTOM TPeOOBaHMI K YPOBHIO KBATU(DUKALUHN U HEOOXOIUMOCTHIO OCBO-
CHHs COBPEMEHHBIX METOZOB pelleHUs MPOo(heCCHOHANBHBIX 3a/1au

COBeperHCTByeMble W/ uiu npuoﬁpeTaeMble KOMIIETEHUHUH

H IUIAHHPYeMbIe pe3yIbTaThbl 00yYeHHs

IIpuoGperaembie u/wau
COBEPIIEHCTBYEMbIe KOMITETEHIIHH

Kox xom-
NeTeHIHH

3nare/YMmers

1. | Cnocoben ocymecTisiTh c6op, 06pa-
OOTKY W aHaJIu3 JJaHHBIX, HEOOXO0IUMBIX
JUISL pELIIEHUS ITOCTaBJICHHBIX YIIPaBJIEH-
YECKHUX 3a/1a4, C UCITOJIb30BAHUEM CO-
BPEMEHHOI'0 HHCTPYMEHTAPHUs U HHTEJI-
JeKTyaJIbHbIX HH(OPMAIIHOHHO-
AHATUTUYECKHX CHCTEM

OIlK-2

3HaeT TeopeTHYECcKHe OCHOBBI cOopa,
00paboTKU M aHa/mM3a NaHHBIX, He-
OOXOJMMBIX Ul PEIICHHS [10CTaB-
JICHHBIX YIPaBICHYECKHX 3a]ad, ¢
HCII0JIb30BAHHEM COBPEMEHHOI0 WH-
crpymentapus ['MC/ Ymeer npume-
HATh OT/I€JIbHBIE KOMIIOHEHTHI WH-
(bopManHOHHO-aHATMTHYECKUX Ui
00paboTKM JaHHBIX, HEOOXOMUMBIX
JUISL PEIICHHUS! [IOCTaBJICHHBIX YIIPAB-
JICHYECKHX 3aJa4

2. | CnocoGeH MOHUMATH IPHHIIUITEL PAGOTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEX-
HOJIOTHI ¥ UCIIOTb30BATh UX JUTS pelie-
HHS 3a/1a4 1po(hecCHOHANBLHOM J1es-
TEJIBHOCTH

OIIK-6

3HaeT coBpeMeHHble HH(OPMALHOH-
HbIE TEXHOJOIMH W TPUHLMUIBI HX
paboTBl mpM pelieHHH 3anad mpo-
deccuonanbHoi JEeSTeNIbHOCTH/
YMeeT HaXoIMTh, aHAIM3MPOBATH
000CHOBBIBATBH BBIGOP COBPEMEHHBIX
MH()OPMALHOHHBIX TEXHOJOTHH JUIs
pelenus 3anay npodeccHoHanbHOM
ACATEIBHOCTH C YY4eTOM MPHHIUIIOB
HX pabOoThI

3. | Komnerenuus 3 (npuobperaemas B pe-
3yJIbTare O0y4eHwHsl)

[TKoc-1

3HaeT cTaHjapTHble 3a1a4u npodec-
CHOHAJIBHOM JICATEILHOCTH C yYETOM
OTpacjeBOl CrnenuUKH OpraHu3a-
uuid AIIK; mugposeie cpencrsa u
TEXHOJIOTHH JIUISl IPOBEJEHUS UCCIIe-
JAoBaHHH B obOnacTH npodeccuo-
HAJIBHOH J1eATeIbHOCTH




PA3JIEJI 2. COAEP’)KAHUE ITPOI'PAMMBI

2.1. Y4eOublii IJ1aH NporpamMmMbl NOBbILIEHUS] KBAIH(HKA LHH

«MeTo/1bl IPOCTPAHCTBEHHO-BPEMEHHOTO aHamu3a AauubIX B [MC, oGpaboTka
KOCMHYECKHX CHUMKOB C HCIOJIb30BAHHEM METO/I0B MALLIMHHOTO 00YyYeHUs»

Kareropust ciymateneii: npernonaBarenu, Hay4dHble COTPYIHHUKH, aCIUPaHThl, COUCKATEJIH,
OaxanaBpbl 4 Kypca, MariuCTpbl, paboTo1aTelH.

®opma 00yUYeHHs: TUCTAHILIMOHHAS

Cpok ocBoeHUsI: 3 Helelu

TpynoemkocTs nporpammsl: 72 akajgeMUyecKuX daca

B Tom uucie @
No HaumeHnoBauue Bceero ophanl

/n aK. 4 Cau. Jlexnuu | Cemuna aTrecTaliin,
1 pasziesioB, TEM s pabota 1 HUpHL KOHTPOJIS

Bompocer aist mmo-
BTOPEHHS U 3a-
1 Pasnen 1 46 10 12 14 KPEIJICHHUS, BbI-
XOJIHOE TECTHUPO-
BaHHE

Bonpoce! ast no-
BTOPEHUS U 3a-
Paznen 2 26 10 8 8 KpEILICHHUS, BbI-
XOJIHOE TeCTHPO-
BaHHUE

o

Wrtorosas arrecramus 3auét

2.2. Y4eOHO-TeMaTHYeCKHIl IJIAH POrpaMMbl MOBbIIIEHHS KBaJIH(HKALHH
«MeToabl NpOCTPaHCTBEHHO-BPEMEHHOr0 aHan3a 1auubix B TUC, oOpaboTka
KOCMHYECKHX CHHMKOB C HCII0/Ib30BaHHEM METO0B MALIHHHOIO 00y4eHHsI»

Buaer yueGHBIX "
No 9 [Tnanupyemsrii
Ne paznena | 3aHsTHi, KOJI-BO Conepixanue
n/n pe3yibTaT
aK. 4.
1 2 3 4 g
1 Pazyien | "'eonndopmarponnsie cucremsl, Texuonoruu J[33 u THCC
Tema 1 Jlexuus 1, 2 Omnpezenenne  reouH(pOPMALMOHHBIX | 3HATH OCHOBBI
BBenenue B | ak.u. cucteM (I'MC). OcuoBononararomue | TUC. YMmeTs uc-
I'MC tepMuHbl. Posis 'MC B cTpykType co- | monp3oBate  HoO-
BPEMEHHOro  oluiecTBa.  DBOIOLMS | Bble MpeCTaBIIe-
I'UC. Knaccudukauus [MC. Knaccu- | HEsS 0 TeXHOTOTH-
(uKanys nporpaMMHOro obecredyeH s | IX ©  MeTojax




Ne SHER qu6ﬂmx [Inanupyemsiit
No pasnena | samstuit, kon-Bo Coneprxanue
n/m pe3ynbTaT
aK. u.
1 2 3 4 5
['UC. Coeprr npumenenns I'MC. Ba- 'MC, a Taixke
30Bble. KomnonenTel 'MC. Annapar- | nonyuaembix ¢ ux
Hple cpencTBa. [Iporpammuoe obecre- | momorbio pe-
uenue ['MIC. Jlannsie s TUC. Bupr 3yJbTaTax
JlaHHBIX, MCTOYHUKH HaHHBIX. WHTe-
rpauus gaHHeiX B 'MIC BosmoskHocTH
'MC. ®yHKuHOHAIBHBIE rPYIIIbL.
[lpakTuyeckas | MauunynupoBaune wu oToOpaxkeHne | Braners  HapbI-
pabora No 1 FCOTIPOCTPAHCTBCHHBIX NAHHBIX (T€0- | KAMH MaHHITYIIH-
Maununynupo- JIaHHBIX). POBaHUsl U OTOO-
BaHHE U 0TOO- PaXEHHUS reorpo-
pakeHHe CTPAaHCTBEHHBIX
reonpoCTpan- JIaHHBIX (reoaH-
CTBEHHBIX JIaH- HBIX)
HBIX, 2 aK.4.
Tema 2 Jlexuus 2, CrpykTypsl u Mozenu mauubix [UC. | Umers IIpe/CTaB-
Opranusa- | 2 ak u. OrobpaxeHne 00BEKTOB PeabHOrO | JEHHS O HOBBIX
LLMsI UH- mupa B [MC Crpykrypsl naumbix. TEOPETUYECKHUX
dopmariuu Bekropnas, pactpoBas u Tpuanryns- | smanusx s oGa-
B I'UC [MOHHAA MOZe/IH aHHbIX. CpaBHEHHE | CTH OpraHH3aluH,
MozienieH TaHHBIX. MeTombl npescTas- | npeacrasienus u
JICHHs KOJIMYCCTBEHHON M KauecTBEH- | 0ToOpakeHus-
HOM omnucareabHOM (arpuOyTHBHOM) | reo aHHbIX B
napopmanun. Gopmartsl gaHHBIX. Ba- | TUC
3bl T€OJAHHBIX (Ie€OMPOCTPAHCTBEH-
HBIX JJAHHBIX) U YIIPABJIEHUE UMH.
Ilpakruyeckas | OtoGpakenne pesynsraToB amammsa | Ymers HCITI0JIB30-
pabora Ne 2, JIAHHBIX BaTb TEOpeTHYe-
Kaprorpaguue- CKHE 3HAHUS ISl
CKHE  CIOCcOObI 0TOOpaKeHHS-
0TOOpaKeHHSI reoIaHHbIX B
pe3yJbTaToB ['HC.
aHaiM3a  Jaf-
HBIX, 2 aK.4.
Tema 3 Bsaumoneiicteue kaprorpadun u reo- | Mimers IIpeCTaB-
Kaprorpa- uHpopMaThku. OCHOBHbIE CBONCTBA M | IGHHS O CBS3M
¢us u reo- onpenenenus reorpapuyeckux kaprt. | [TUC ¢ Kaprorpa-
uHpopma- Kaptel kak npocrpancTBeHHBIE MO/IC- ¢ueit, xaprorpa-
TUKa. Bu- 1 MECTHOCTH. Maremaruyeckas oc- | duyeckux IPOEK-
3yalu3anus HoBa KapT. [lonsTHe o Kaprorpaduue- | uusx, macmraGax
reornpo- T 3. 2 CKHX HPOCKLISIX. Knaccnq)uxauuvﬂ 7} [IpOCTpaH-
cTpaH- I IPOCKUMH 0 XapakTepy HCKXKCHHUH. | CTBEHHOM paspe-
CTBEHHBIX ’ Hckaxenust yrios, HampaBiieHud | | wenus B ['UC, a
JTAaHHBIX IIoManeH.  PaBHONPOMEKYTOUHBIE | Takke CrocoGax
npoexunn. Knaccudukauus npoexumii npeobpaszoBanms,
10 BUJly MEPHIMAHOB M MapajUlesiedl | oToOpaXkeHHs u
HOpMalIbHOH ceTkH. Macitab. Coot- | Bu3yannsamuu
HOLICHHs MaclTadOB KapT, a’poKoc- | KapT u KapTo-
L MHYECKHUX CHUMKOB. Kaprorpabuue- | roammy




Bubr yueOHBIX

No b [Inanupyemprit
ke Ne pasnena | zamsTHiA, KOJI-BO Conepsxanue o
aK. 4.
1 2 3 + 5
ckas reHepanusanusa. CymHOCTb U
(axropel reHepanmmzanuu. Bunsl re-
HEepaJIN3aI|H. Kaprorpaduyeckue
3HAKH, UX MPUMEHEHHe U Jupdepen-
unanus. Kommonoska. Cucrema npu-
€MOB aHa/M3a KapT. Metozsl u cpen-
CTBA  BHU3yallM3alldM  IEOIPOCTPaH-
CTBCHHBIX  JIAHHBIX.  DIIEKTPOHHBIE
KapTbl U ariacel. Kaprorpaduueckue
CrocoObl  OTOOPaKEHHs Pe3yabTaTOB
aHanu3a nanHblX. TpexmepHas Busya-
JH3anus.
[Tpaxriyeckas | Pabora ¢ kaprorpapuyeckumu mpoek- | YMeTh HCIONB30-
pabora Ne 3, | uusmu B TUC BaTb 3HAHHS O
Kaprorpaduue- Macuitabax 14
CKHE MPOEKIIHH, IPOCTPAHCTBEH-
2 ak.u. HOM pa3pelieHus
B ['UC, a Taxxe
cnocobax mpeod-
pa3oBaHus, 0TOO-
paXE€HHs. U BHU3Y-
aJlM3alluy KapT W
KapTorpamm.
Tema 4 Jlextmst 4, 2 | [loHsTHe AMCTAHLIMOHHOTO 30HIMPO- | MeTh npeacTaB-
Jlucranum- | ak.u. BaHHs. CXeMa JMCTaHLMOHHOIO 30H- | JIEHHS O PH3Hde-
OHHOE 30H- nupoBanus. Kparkas wucropust J[33. | ckux npuHmmnax
JIMPOBaHUE JI33 Kax MHHOBALMOHHBIN METOJ OIe- | U 3aKOHAX oJy-
3emiu PaTHBHOTO MOJIy4YeHHUs] HHPOPMAIIMK O | YEHHS JJAaHHBIX 00
3eMHOH TOBEepXHOCTH. OOMACTH NpH- | OTpaXkaTenbHBIX
MEHEHHS  JIaHHBIX JIMCTAHLMOHHOTO | XapaKTePHCTHKaX
30HIMPOBaHKS.  DJIEKTPOMArHUTHOE | 3JIEKTPOMArHHT-
usiydyenue B J133. JluamasoHbI 3J€K- | HOro crekTpa
TPOMAarHUTHOTO H3ay4eHus. Onrtuye- | 0ObEKTaMH Ha
CKMe MeToIbl. PajnuonokanuoHHbIe | 3eMHOI nOBepX-
CHUCTEMBI. BH/IbI M TUIIBI CIIYTHUKOB M | HOCTH, a TAKKe
pasMeraeMon Ha HUX CheMOYHOM all- | TeXHOJIOTUAX U
naparypel. OpOutsl cnyTHHKOB. Koc- | MeTomax aucran-
muueckue annaparel Ui /133 pa3HoOro | LHOHHOrO 30H/H-
NPOCTPAHCTBEHHOTO M BPEMEHHOIO | pOBAaHHs 3eMJin
paspemenus. [Ipuem undopmanmu co | u3 kocmoca
CyTHUKOB. CNYTHHUKH JIHCTAHIMOH-
HOro 30HAMpoBaHus. IlpenmyiuecTsa
M HEJOCTATKH JAHHBIX JUCTAHI[HOH-
HOI'O 30HMPOBAHUS 3EMIIH.
[lpaktiyeckas | PaspaGorka I'MC mnpoekta MOHHTO- | YMeTh HCMOB30-
pabora Ne 4, | punra[12C. BaThb 3HAHWUS O
Pazpaborka METOJax U Tex-
I'MC  npoekra Hojorusix 'UC u
MOHHUTOPHUHIA J33 s ux npak-
I19C, 2 ak.u. THYECKOr0  IIPHU-




Bunp! yueOHbIX

Ne 4 [Inanupyemprit
W/ Ne paznena | sansTuii, Koi-Bo Coneprxanue RS IET
ax. 4.
| 2 3 4 5
MEHEHHUS
Tema 5 Jlekuusa 5, 2 | lewmdpupoBanue a’spoKocMHYecKuX | MimeTsb [peacTaB-
Hemmdpu- | ak.u. cHuMKOB. [Toaxozel k pacno3naBanuio | eHus o Gpusnye-
poBaHue 00beKTOB. [IpsiMble M KOCBEHHBIE TIPH- | CKHX MPUHIHIIAX,
a’poKoC- 3Haku JemndpupoBanus. MHaukamu- | MeTomax u tex-
MHUECKHX oHHoe Jewuppupoanue. Texnonorus | Honorusx Busy-
CHUMKOB u Mmeroasl aemudpuposanus. [lose- | anpHOrO, anmna-
Boe Jemndprposanne. KamepanbHoe | patHoro u mpo-
nemmudpupoBanne. BusyanbHoe me- | rpaMMmHOro Je-
wudpuposanne. Bocnpusitne. Meto- | mmdpuposanus
auka. [lpubopsr. Jlemmndpuposanue | qannbix /133
ur(poBeIX cHUMKOB. [Toaxoms! K pac-
no3HaBaHuio  00bekTOB.  [loHsATHE
1KU(poBOro cHUMKa. SIpKOCTHBIE Tpe-
o0pazoBaHus LHUPPOBOrO  CHHUMKA.
[TpeoGpazoBanust yepHO-0€IBIX CHUM-
koB. IIpeoOpasoBaHre MHOrokaHab-
HbIX CHHUMKOB. IlonsTHE KiTaccupuka-
MM CHHMKA M €€ NPUMEHEHHE B JU-
CTAaHIMOHHOM 30HJIMpOBaHHMH. Mar-
pula OmHKOOK Ul OLEHKH TOYHOCTH
Kinaccuukaunu. Mertoasl nemudpu-
POBaHHUsI Pa3HOBPEMEHHBIX CHHMKOB.
OCHOBHBIE METOIIHYECKHE IIPHEMBI.
CrnoxeHue pa3HOBPEMEHHBIX CHHM-
koB. Crepeockonuueckre HabIO/I€-
HHSI Pa3HOBPEMEHHBIX CHUMKOB Iepe-
Melnaroumxces 00bekToB. Hanexnocts
pe3yJIbTaToB JIeH(PUPOBAHHSI.
[Ipaktuueckas | JlemmppupoBanue a’spoKOCMHYECKUX | YMETh HCIIOJb30-
paGora Ne 5, | cHUMKOB BaTh HOBbIE
Jlemudpupona- yriayOieHHbIe
HHE a’POKOCMHU- TEOpPETHYECKHE
YECKUX  CHHM- 3HaHUs B 00JacTH
KOB, 2 aK.4. Jemnppuposa-
HHE  a’POKOCMH-
YEeCKUX CHHUMKOB
quis neneit AITK
IIpaktryeckas | JlemmdpupoBanue 0OBEKTOB 1O JaH- | YMETh HCIOJIB30-
pabora Ne 6, | Hpiv Landsat BaTh HOBBIE
Jletmdpuposa- yriyOaeHHbIe
HUe  O00BEeKTOB TEOpeTHYECKHE
1o JIAHHBIM 3HaHus B 00J1acTH
Landsat, 2 ak.u. Jnemudpuposa-
HHE KOCMHUYECKHX
CHUMKOB J1s Lie-
aei ALK
Tema 6 Jlekunmst 6, 2 | ['noGasnbHble ClyTHUKOBBIE HaBUralU- | MMeTb NpeCcTaB-
['nobasns- aK.u. OHHBIC CHCTEMBI: JJICMEHTBI M IPHH- | JICHHS O (u3Mue-
HbIC HABH- HUIbl GYHKHUOHUPOBaHUS. OCHOBHBIE | CKHUX MIDUHIIWMITAX




Bupl yueOHbBIX

No 4 [Tnanupyembiit
No paznena | 3aHsTHH, KOJI-BO Coneprxanue
n/n pe3yJibTar
aK. 4.

1 2 3 4 5
raliOHHBIC CBeJIeHUs O TJIOOATbHBIX HAaBUTAIIMOH- | METOAAX U TeX-
CUCTEMBI HBIX CHCTEMax U cepax uX MpUMEHe- | HOJIOTUAX — IOJly-

HUs. DJIEMEHTHl U TPUHIMIBI (QYHK- | YeHHS JaHHBIX O

monuposanust ['HCC. Crpykrypa | KoopauHaTax

paguocurHana ¥ (aKTopel €ro Mcka- | OObEKTOB Ha 3eM-

xatomue. [llkanbl BpeMeHH, CUCTEMbI | HOM  MOBEPXHO-

KOOp/JIMHAT, Croco0bl MO3MLHUOHUPO- | CTH, MOJTy4aeMbIX

panus 'HCC. KocMuyeckuil CerMeHT | ¢ HCNOJIb30BaHU-

GPS. Hazemuspiii xomnuekce ynpasie- | em [THCC

nus GPS. Kocmuyeckuit komIeke

cucrempl [JIOHACC. Hazemusiii

komrieke ynpasienuss [JIOHACC.

WUutepdeiic  Mexay  IMOACHCTEMOH

KOCMMYECKUX alaparoB U HaBUIallU-

OHHOM arnmnaparypoi norpeduTeen.
[TpaxTHyeckas [TnanrpoBaHUe ONTUMAIBHBIX MapIl- | YMETh HCIOJIb30-
pabora Ne 7, | pyroB BaThb JIaHHBIE O
[TnanupoBanue KOOp/IMHATaxX
ONITUMAJIBHBIX 00BEKTOB Ha 3eM-
MapupyToB b, 2 HOW  TOBEPXHO-

aK.4.

CTH, TOJy4aeMbIX
C HCIIOJIb30BaHU-
em [HCC, s

CamocrosTtenbHas pabdora, 10

aK.q.

MapIpyTU3auu
TPAHC-TIOPTHBIX
CpEJICTB

OCHOBBI BCEMHPHOH nayTuHbL. ['unep- | YMers  pewarhb

TEKCTOBBIM  MPOTOKOJI  Mepelayd. | 3a7ayu  mpodec-

Uniform Resource Locator, crannapr-
HBIM yKasaTenb pecypca. bazoBblii
cuntakcuc URL. Hy-pertext Markup
Language - s3bIK pa3MeTKH THIIEpPTeK-
cra. TeXHOJIOrHU HA CTOPOHE CepBepa.
ApXUTEKTypa M KOMIIOHEHThI BeO-
['UC. dopmarel oOMEHa JaHHBIMHU.
Cepsep BeO-npunoxenui. [Iporpam-
MBI Ha CTOpoHe BeO-cepBepa. BeO-
Opay3ep Ha CTOpOHE KJIMEHTa. TexHo-
JIOTHH TIporpaMMupoBanusi JavaScript
Ha cropoHe BeO-Opaysepa. ArcGIS
Server. Kmuentsl BeO-I'MC. Muctpy-
MeHThl npuiokeHuid Be6-I'MC. Dranbl
u mnpasuia rnpoektupoBanus ['MC-
npoekra. JKusHennelt 1ukn I'MC
OO1wHe TPUHLIHMIBI TPOSKTHPOBAHUS
['MC. Pa3paborka 6usnec-ninana ['MC.
[TpeanpoextHoe obcienosBanue. Pas-
pabotka TpeboBanuit k 'MC. Cocras-
JICHHE, COTJIACOBAHME M YTBEPKICHHE
texuuyeckoro 3ananus Ha ['UC. Tex-

CHOHAJILHOK Jes-
TEJILHOCTH Ha OC-
HOBE 3HAHUA B
obactu ['UC,
J133, THCC.




No paznena

Bujbl yueOHbIX
3QHATUH, KOJI-BO
aK. 4.

Conepxanue

[Inanupyemsiit
pe3yabTar

2

=
J

4

5

Huueckoe npoektupoBanue ['MC. Pa3z-
pabotka  pabouel  JOKyMEHTallUH
['MC. Pazpaborka ['MC. Hcneiranus
CHCTEMBI M BBOJ B TOCTOSIHHYIO 9KC-
myaranuio. Dxertyaranus ['UC

Pasnen I ITpocTpancTBeHHO-BpeMeHHOM aHanu3 JaHHbIX B ['VIC

Tema 7 | Jlexkumss 7. 2 | Ocnosubie ¢pyukiuu ['UC, cBa3anubie | 3HaTh  OCHOBHbIC
OyHKIUM U | aK.4. c aHaim3oM  mpoctpaHcTBeHHO- | pynkuuu  [HC,
HHCTPY- arpuOyTuBHON HH(OpManuH. 3ampoc | CBA3aHHBIC C aHa-
MEHTbI no arpubyraM M HX OTOOpaKE€HME. | JIM30M TIPOCTPAH-
'nc [Torck UdpPOBBIX KapT U UX BU3yalld- | CTBEHHO-
sanus. KiaccuduuupoBanue Henpo- | aTpuOyTHBHOM
cTpaHCTBEHHBIX JaHHBIX. Kaprorpa- | nndopmanuu.
(uueckne u3MepeHus (pacCTosHHE, | YMETb JlenaTh
Harnpasjienie, Iomaas). Craructu- | BLIOOp  COOTBET-
yeckue  (QyHkuuu. l'eompocTpaH- | CTBYIOLIETO  HH-
CTBEHHBIC BeO-CI1yKOBI (BeG- | crpymenta ['MIC
cepsuchl). TexHomorun BeO-cayx0 | ans  0OpaboTKu
(BeO-CepBHCOB). BeG-unterpanus. | JaHHbIX
Crangaprasle  QyHkuuu — Business
Analyst Online, cepBHCBI, UCIOJB3Y-
IOIIME MECTONOJIOKEHHE KIMEHTa -
location-based services, LBS.
[TpakTuyeckas 3HaTh OCHOBHBIE
pabota Ne§, onepanuu B I'HC,
Onepanuu ¢ Bek- | Onepanun ¢ BEKTOPHBIMH M PacTpo- | IPUMEHACMBIMH K
TOPHBIMHU U PACT-| BBIMU JIAHHBIMH pacTpoBOMy 14
POBBIMH JIaHHbI- BEKTOPHOMY  TH-
MH, 2 aK.4. naMm JaHHbIX
Tema 8 Jlexuust 8, 2 | [IpocTpaHCTBEHHBbIH aHaM3 JIAHHBIX. | YMETh HCIOJB30-
[Ipoctpan- | ak.u. Bybepuzauus. CereBoii ananus. AHa- | BaTh HOBBIE
CTBEHHBIH a3 Omkaimero cocena (aHauu3 | yriayOJIeHHBIC
aHaIu3 omuzoct).  Omnepanuy  HaJIOXKEHHS | TEOPETHUYECKHE
JTAHHBIX (overlay). 3onupoBanmue. Ilepeknac- | 3HaHHS B 00J1aCTH
cupukanys. AHaIU3  BMIAMMOCTH- | IPOCTPAHCTBEH-
HEBUUMOCTH. Kapromerpuueckue | HOTo aHaM3a
dynkiun. Wartepnonsuus. Co3ganue | IaHHBIX.
KOHTYpOB. JIeKOMIO3HLHs U 00BEH-
nHenue o0bextToB. [Ipumenenune I'MC
JUISL pELICHUsI TPOCTPAHCTBEHHBIX 3a-
Jad.
[IpakTuyeckas Bnaners metono-
pabota Ne9, JIOTHEH TpoBeje-
[Iposenenue [TpoBenenue IIPOCTPAHCTBEHHOI'O | HUSl  NPOCTpaH-
MPOCTPAHCTBEH- | AHA/IM3a IAHHBIX CTBEHHOTO0  aHa-
HOI'O aHaJin3a Jiu3a JaHHBIX JUJTA
JIAHHBIX, 2 aK.4. 3anau AlTK.
Tema 9 Jlexuus 9, 2 3ajaum, pemiaemMble ¢ MOMOLIBIO MC- | 3HATh OCHOBBI
OCHOBBI aK.4. KYCCTBEHHOI0 MHTeJUleKTa. bur Jlara | Teopun  MCKyc-




Buel yueOubIx

Ne 4 [Inanupyemsprii
/i No paznena | 3aHsiTHiA, KOJI-BO Coneprxanue e
aK. 4.
1 2 3 4 5
TEOPHH HC- (Big Data) — oTambl WHTE/IEKTyallb- | CTBEHHOTO  HH-
KyCCTBEH- HOTO HCC/IC/IOBAHUSl JAHHBIX W TIe€0- | TEJUIGKTA M HH-
HOTO  HH- nauubix. [lata Caiienc (Data Science) | TequiekTyansHoro
TeJUIeKTa H OpeaMeT  HCCIIEIOBaHUM,  00JIacTh | aHaIM3a JaHHBIX.
MHTEJICK- MPUMEHEHHs], TEXHOJIOTUH. Malus-
TYaJIbHOIO HOe Oo0ydeHHe - UCTOpHs, Kjaccuye-
aHajmza ckoe oOyueHHe, HEUPOHHBIE CETH,
JTAaHHBIX NPUHLMUIBL, O3Tanbl M  TEXHOJIOTHH.
Knaccuueckoe MammHHOE 00yuenwme,
00sacTH TPUMEHEHHUs, 3a/1avd, Mpo-
rpaMMHOE  00eCIeYeHHe, IMPHMEPBI.
['nybokoe mammuHOE o0yveHwue, riy-
OoKHe HEHpOHHBIE CETH, 3a/1a4uH, Mpo-
rpaMmMHOe oOecreyeHue, MpPUMEpDI.
OcHoBHBIE XapakTepucTHku (riry6o-
KUX) HEHPOHHBIX ceTeil. Drambl co-
3/IaHHe HEHPOHHBIX CETEH CO CTOPOHBI
nporpaMMmucTa (HelpoHmuka). bub-
JHOTEKH PaboOThl ¢ HEMPOHHBIMU Ce-
TSIMH, SI3BIKH TPOrPaMMUPOBAHUS. .
Tema 10 Knacrepupiii anamus. Criektp npume- | 3HaTh METOIBI W
Meroab! n HCHHs KJIacTepHoro ananusa. [Ipume- | TexHonorun uH-
TEXHOJIO- pbI IPUMEHEHHS KJIACTEPHOIO aHAIM3a | TEJUIEKTYaJIbHOIO
TUU UHTEJI- B arpOHOMHHM M 3emuiefenuu. Llenu u | ananmsa npo-
JeKTyallb- 3a/1a4d KJIacTepHOro aHanusa. [IpuH- | cTpaHCTBEHHBIX M
HOTO aHa- LMIbI KIACTEPHOro ananusa. OCHOB- | IPOCTPaHCTBEH-
JM3a 1npo- HbIE TI0JIXO/IbI K PEIICHHUIO 3a/1a4 KJa- | HO-BPEMEHHBIX
CTpaH- cTepHoro ananusa. [Ipumepsl npume- | TaHHBIX.
cTBeHHBIX U | Jlekuwms 10, 2 HEHHWs KJacTepHoro anamusza B WIU.
pOCTpaH- | aK.d. [IpuznakoBoe onucanue OOBEKTOB.
CTBEHHO- Tunel BXOAHBIX 3ajiad KJIaCTEPHOrO
BPEMEHHBIX aHasm3a. Matpuua paccrosiHuit. Mar-
JTAaHHBIX puna cxoactsa. Knacrepusauus B uH-
popmatuke. CermeHrauus u3o0pake-
HUi. VHTennekTyanbHBIN  aHanM3a
JAaHHbIX. [lpuMepsl mpumeHeHHs WH-
TEJUIEKTYaTbHOTO aHaJM3a JAaHHBIX B
CEJIbCKOM XO3SIUCTBE.
[IpakTuueckas Biagets Metojo-
paborta Nel0, JIOTHEH mpoBeje-
Hccnenosanue HHUSl  HCCIIeZIoBa-
npocrpaHcTBeH- | MecnenoBanue  MpOCTPaHCTBEHHBIX | HUSL  [POCTpPaH-
HBIX JIAHHBIX C JaHHBIX ¢ IOMOLIBIO METOAOB BH3ya- | CTBEHHBLIX  JaH-

MOMOIIIBIO MEC-

JIN3allhH.

HBIX C IMOMOIIBIO

TOJI0B BU3yaJIH- METOZOB  BH3ya-
3allMu., 2 aK.4. JIM3AIUU

[IpakTnueckas Cosznanue 3D kyba npoctpancTBeHHO- | BrameTs Teope-
pabora Nell, BPEMCHHBIX JIaHHBIX. AHAJIM3 TOPSYHMX | THUECKUMH  3Ha-

OCHOBBI TEOPHH

W XOJIOJIHBIX TOYEK, a TaK)Ke BBI6pOCOB

HUsSL B IIPOCTpaH-
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Bunbt yuebupix

Ne - [Inanupyemprii
Ne pasnena | sansTuit, kon-Bo Conepxanue
n/n pe3ynbrar
aK. 4.

1 2 3 4 5
MCKYCCTBCHHOTO | ¢ TIOMOLIBIO WHCTpymeHTa Optimized | cTenHO-
UHTEJIeKTa U Hot Spot Analysis BPEMEHHOI0 aHa-
HUHTEJIJICKTYa b~ JM3a JaHHBIX B

HOI'0 aHaJIu3a
JIQHHBIX, 2 aK.4.

['UC, o6paborku
KOCMHYECKHX
CHHMKOB C HC-
0JIb30BaHHEM
METOJIOB Ma-
IWIHHHOTO  00yue-
HUSI

Camocrositennbhas pa6ota, 10

aK.4v.

[Ipuniuner v Xapakrepuctuku mpe-
JAUKTUBHOM MOJEIM B MalIHHHOM
o0yuenun. TectupoBanme m Baauna-
UL MOJIeNIel B METOJIaX MAaLIUHHOIO
o0yuenus. barn HaGopoB naHHBIX.
3HAYUMOCTh  NEPEMEHHBIX  IIPe/IHK-
TUBHBIX MOJIEJICH MalIMHHOTO 06yue-
nus. Knactepusauus npocrpancTsen-
HBIX OOBEKTOB Ha OCHOBE IJIOTHOCTH.
Knacrepusanns  npocTpascTBeHHBIX
00BEKTOB Ha OCHOBE IUIOTHOCTH pac-
MOJIOXKEHUsT 00BEKTOB B reorpaduye-
CKOM mpocTpancTBe. [lpumeps kia-
CTEpU3AlIMU TIPOCTPAHCTBEHHBIX 00b-
CKTOB B 5K0JIOTHH. MHoronapameTpu-
4ecKas KJIactepusauus B reorpaduue-
CKOM mpoctpancTse. [IpocrpancTBen-
HO-OPHEHTUPOBAHHAS MHOTrONApaMeT-
pHuecKas kiaacrepusauus. JlokaabHble
ABYMEpHbIC ~ OTHOLIEHMS. Marpuua
TOYCYHBIX JHArpaMM JBYMEPHBIX OT-
HowmeHui. [lpumepbr  npumenenus
MPOCTPAHCTBEHHO-OPHEHTHPOBAHHOM
MHOTrOnapaMeTpu4ecKoi Kiactepusa-
uud. Ciion u cTpyKkTypa cTpoenus 3D
IPOCTPAHCTBEHHO-BPEMEHHOTO  Ky6a.
bunbr nanupIX. Tpenmpl ITpocTpan-
CTBEHHO-BPEMEHHBIE  3aKOHOMEPHO-
CTH. AHaim3a TpenjoB. Hemapamer-
pudeckuii  Meton  Man-Kenpana.
AHAJIM3 TOPSYUX M XOJOJHBIX TOYEK.
Tunbl ropsuMx M XONOAHBIX TOUEK.
Wnentndukanus npocTpaHcTBEHHBIX
3aKOHOMepHOCTeH (nmatrepH). Knacre-
PbI C BBICOKHMH M HM3KUMH 3HAUYEHH-
amu.  CratucTuueckuit

KIIaoTAaNnLIL s
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YMETh HCIoB30-
BaThb HOBBIE TEO-
peTHyeckHe 3Ha-
HHUS B IPOCTpaH-
CTBEHHO-
BPEMEHHOr0 aHa-
JM3a JaHHBIX B
['UC, obpaborku
KOCMHYECKHUX
CHHUMKOB ¢
M0JIb30BaHHEM
METOJ0B MalIMH-
HOTO O0y4YeHus

HC-
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Pasnen 3. @opmbl ammecmauuu i OUeHOUHbIE MAMEPUATIbL
BXOIlHOG TECTHPOBAHHE

dopma nposeIeHUs 3a04HO
Bu/1bl OIICHOYHBIX Tect u3 30 3axanuii B anekrporHoii popme (ITpunoxenue 1)
MarepuaioB

Kpurtepuu oueHuBanns | 1 — NpaBUJIbHEIH OTBET; ( — HempaBWJIbHBIH OTBET.
20-30 6a/u10B — BHICOKHH YPOBEHbD,

10-20 6ayis1oB — CpeIHUH YPOBEHb,

MeHee 10 — HU3KUH yPOBEHB.

Onenka He npetycMOTPeHO (TeCTHPOBAaHHE IPOBOJUTCS € LEIbIO ONPE/CICHHS
YPOBHsI BJIaICHHSI MAaTEPHAIIOM)

HUrToroBoe TecTHpOBaHHE

dopma UTOroBon 3ayeT KaK COBOKYITHOCTB BBIIIOJIHEHHOT'O HTOTOBOIO TECTA

arrecTalun

TpeboBanus K BeIMoIHEHHE UTOrOBOTO TECTa

UTOTOBOM arrecTariu

Kpurepuu Caymareib CYMTACTCs aTTECTOBAHHBIM TIPH MOJIOKUTEIbHOM OLCHHBAHUH

OIIEHHBAHUS MTOTOBOTO TECTHPOBAHHUS (He MEHee 15 MpaBUIIbHBIX OTBETOB HA TECTOBBIC
zanaHus 13 30 npeUI0KEHHBIX)

OueHka 3ayTeHO/He 3aUTEHO

Pa3znen 4. MaTepHa/ibHO-TeXHHYECKHE YCJIOBHSI PeaiH3allHH NPOrpaMmbl
Jlnst peanu3alMy MPOrPAaMMbl MCTIONB3YIOTCS PECYPChl, Pa3sMELIEHHbIE B CHCTEME

jucrtanimontoro obyuenus ®IBOY BO PIAV-MCXA wumenn K.A. Tumupssesa
(sdo.timacad.ru), KoTOpble MO3BOJISIIOT ~ CIyLIATENsAM  CaMOCTOATEJBHO — OCBAaMBATH
coziepKaHKue MPOrpamMMBbl HJIH OT/IEJIBHBIX €€ Pa3/IeNioB, HCIIOb3YIOTCS MOOK, OTKpBITbIE

0Gpa3oBaTeNbHbIE U HHTEPHET — PECYPChI U IIATGOPMBI.

HaumenoBanue By 3anaTHi HaumMenoBanue o60py/10BaHus,
CrenHaIn3UPOBAHHBIX [IPOrpaMMHOT0 obecrneyeHus
ayIMTOPUH, KaOUHETOB,
nabopatopui

1 p 3
LMS Moodle (mucranumonnast | IlpakTHyeckne u 1abopaTtopHbIe Sdo.timacad.ru
oOpaszoBarenbHas rarpopma 3AHATHS JlocTym B ceTh HHTEPHET,
®I'bOY BO PITAY MCXA KOMIIBIOTEPBI M TPOrPaMMHOE
umenn K.A. Tumupszesa obecrieueHue, MOJIeP )KUBAIOLIEE

pabory caiira,
CHeIHaIU3UPOBAHHOE
obecnieuenue ['MC.

5. YueOHo-MeTOAHYECKOE 0OecneyeHre nporpamMmmal
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OcHoBHAas1 INTEpaTypa:

1. TouHoe celbckoe xo3siicTo: yyeOnuk / E. B. Tpyonsk, H. FO. Kypuenko, A. A.
Tenekos [u ap.]; mox pemakuueii E. B. Tpydnska. — Caukr-IlerepOypr: Jlanb,
2020. — 512 c. — ISBN 978-5-8114-4720-6. — Tekcr: 3NeKTpOHHBIN // JlaHb: dMeK-
TPOHHO-OHOIHOTEYHAsk CUCTEMA. — URL: https://e.lanbook.com/book/147117

2. Kapnysosa, B.W., MupopmanuoHHbIe CHCTEMbL U TEXHOJIOTUA B MEHEDKMEHTE
ATTK: yueGnoe mocobue / B.M. Kaprysosa, A.H. Cxpunuenko, K.B. HepHbIlesa,
H.B. Kapmy3osa. — M.; BUBKOM, TPAHCJIOT, 2016. — 458 c.

3. 3eiinurep, AHATOIUH MuxaiiioBud. LludpoBbie METOBI 00paboTKM NaHHBIX [H-
CTAHLMOHHOTO 30HIMPOBAHMs 3eMIU: y4eOHoe nocobue / A. M. 3eiturep, O. C.
Epmonaesa; Poccuiickui rocy/apCTBEHHBIN arpapHbIi YHUBEPCHTET - MCXA ume-
un K. A. Tumupsizesa (MockBa). — DNEKTPOH. TEKCTOBbIC JaH. — Mocksa, 2018
_ 129 ¢. — Konnexuusi: YuebHas u yueOHO-MeTOANYECKAs INTEPaTypa. — Pexum
jocTyna - http://elib.timacad.ru/dl/local/umo369.pdf. - 3arn. ¢ TUTYJd. 9KpaHa. -
DIIEKTPOH. BepCHUsl rneu. nyOIMKaLMH. —
<URL:http://elib.timacad.ru/dl/local/um0369.pdf>.

4. Jlememko, T.b. MHdopManroOHHbIE TEXHOIOTHH B npo(hecCUOHANIBHON AesATeIbHO-
otu / T. B. Jlememiko; Poccuifckuii rocynapcTBeHHBIH arpapHblil YHHBEPCUTET —
MCXA wumenu K. A. Tumupssesa (Mocksa). — DIEKTPOH. TekcToBBIE AaH. —
Mockga, 2018 — 102 ¢. — Komnexuus: YueOHas u y4eOHO-METOIMYECKast JINTepaTy-
pa. — Pexxum joctyna: http://elib.timacad.ru/dl/local/umo358.pdf. - 3arn. ¢ TUTYJL.
DKkpaHa. — DIEeKTPOH. Bepcusi ney. [TyOnuxanus. -
URL:http://elib.timacad.ru/dl/local/umo358.pdf.

5 Broxuna H.IO., Kobenea I'.A. CoBpeMeHHble 00pa3oBaTe/ibHBIE TEXHOJOTHH B
paMKax peanusaluy (eaepanbHoro npoexrTa «Tudposasi o6pazosareiibHas cpena»
[Tekcr]: YueOHO-METOAUYECKOE noco6ue / Apt.-coct. H.IO. Broxuna, I'.A. KoGe-
nesa, KOTOAY JITIO «MIPO Kuposckoi o6nactu». — Kupos, 2020. =70 ¢

JlonoJiHHTE/IbHAS JIHTEPaTypa:

1. Uurerpaus WHGOPMALMOHHO-aHAIMTHICCKUX PeCypcoB 1 o0paboTka NpocTpaH-
CTBEHHBIX JaHHBIX B 3a7ayax yNpaBleHHs TePPUTOPHAIbHBIM Pa3sBUTHEM MoHorpadus
[Texcr]: U.B Berukos [u ap.]. - Hosocubupck: M3a-80 CO PAH, 2012. - 367 c.

2. Jlabytnna, U.A. JlemnppupoBanue a3pOKOCMUIECKHX CHUMKOB [Tekct]: Yueb. no-
cobue st cTynenTos By3os / LA JlaOyTnna — M.: Acnext Ipecc, 2004.-184c.

3. 3eitnurep, A.M. ['eonnpopmalionHas OLCHKa ruiporpapuIecKux XapakTepUCTHK
petHoii ceTH U ee BOJOCOOPHOH TePPUTOPUH C HCTIONB30BAHNEM 1upOBON MOJETH Pellb-
eda B ArcGIS10.x [Teker]: yue6. mocobue / A.M. 3ennurep, O.C. Epmonaesa. - M.: Tpu-
ana, 2016. - 62 c.

4. YripaBlieHHe CeNbXO3MPEANpUATHEM C HCTIONB30BAHHEM  KOCMHHECKHX CpeICTB
napurauu (FJJOHACC) 1 AMCTaHIIMOHHOIO 30HAMPOBAHUS 3E€MJIH [Teker]: moHOrpadus
/ E. ®@. Wynera [u ap.]. — M.: 3x1-B0 PIFAY-MCXA, 2016. - 282 c.

6. OneHKa Ka4ecTBa OCBOCHHS MPOrpaMMbl

OilleHKa KayecTBa OCBOCHHA porpaMMbl OCYLICCTBIIAACTCA Ha OCHOBE pe3yJIbTaTOB
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uTorosoii  arrecraiuu.  CiymaTenb — CUMTAeTCs — aTTECTOBAHHBIM, ecim  umeer
NOJIOKUTEbHbIe OLeHKHu (oT «15» g0 «30» OauioB) MO pe3yabTaTaM HWTOrOBOTO
TECTUPOBAHUSI.
7. OGpasoBaTejbHble TEXHOJIOTHH, HCMOIB3YEMbIE B npoiecce peaju3auHH
NporpaMmbl

B mporpamme UCIOJIb3YIOTCS PeCypChbl, pasMELICHHBIC B CUCTEME AUCTAHLIMOHHOIO
o6yuenns ®I'BOY BO PIFAY-MCXA wumenn K.A. Tumupssesa (sdo.timacad.ru),
KOTOpbIE MO3BOJISIOT CIIYWIATENSIM CaMOCTOATE/IBHO OCBanBaTh coJiep)KaHue MporpamMmmbl
WA OTAENIbHBIX €€ pas3zelioB, MCIOJIb3YIOTCS MOOK, oTkpbIThie 00pa3zoBarejibHble H

WHTEpHET — pecypehbl U MIaTHOPMBL.

8. CocTaBUTE/IH NIPOrPaMMbl

Epmonaesa O. C., cT. npenojasarels (pasjen 1, Tembl 1-6) S
J [

(roAnMues)
C v/

Seitnirep A.M., 1.6.H., npodeccop (paszen 2, TeMbl 7-10)

/ (noanues)

PaspaGoTrana 1 yTBep)/IeHa Ha Kade/pe NpUKIaIHOH UHPOpPMaATHKU
IIpotokon Ne 5~ ot «» <&~ 2022T.

3aB. kadeapoit 5 f /




