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AHHOTALIUA

padoueii nporpaMmmsbl yueOHoi nucunivinabl b1.B.23 «AHanu3 npocTpaHcTBeH-
HO-BPEMEHHBIX JAHHBIX HA OCHOBE MAIIMHHOI0 00y4eHHsD> A5l IOATOTOBKH 0a-
KaJjaBpa no Hanpasjgenuio 09.03.03 IlpuxnagHas nHPOpMATHKA, HATIPABJICH-
HOCTh «CHCTEMbI HCKYCCTBEHHOI0 MHTEJLJIEKTAa»

eab ocBOCHUSI TUCHMILUIMHBI: U3YYEHUE CTYJICHTAMU aITOPUTMOB U METOJI0B
MaIIMHHOTO O0y4YeHUs] B aHAJIM3€ MPOCTPAHCTBEHHO-BPEMEHHBIX JAaHHBIX, MpHOOpe-
TE€HHE HABBIKOB MCIIOJIb30BAHUSI MAIIMHHOTO O0yUY€HHUs B 33/1a4ax MPOCTPAHCTBEHHO-
BPEMEHHOTO aHaJIN3a.

MecTo IMCUMILUIMHBI B Y4eOHOM IUIaHe:

JlucuuiuinHa BKIIIOYEHA B 4acTh, (POPMUPYEMYIO yYaCTHHKaAMU 00pa30oBaTelb-
HBIX OTHOIICHUH y4eOHOTO IulaHa 1o Harpasienuto noarotosku 09.03.03 Ipukian-
Has uH(popMaTHKa.

Tpeb6oBaHus Kk pe3yibTaTaM OCBOEHMS JAUCHHUIUVIMHBI: B pE3yJbTaTe€ OCBOE-
HUS TUCIUTUTMHBI HOPMUPYIOTCS cieayromue kommnereHuu (naaukaropsl): IIKoc-2
(ITKoc-2.1; IIKoc-2.2; I1Koc-2.3), IIKoc-11 (IIKoc-11.1; I1Koc-11.2; I1Koc-11.3).

Kpartkoe cogep:xanue IUCHUNINHBI:

MarmmunaHoe 00yueHrne OTHOCUTCS K HaOOpy YNpaBISIEMbIX JTAHHBIMU aJTOPUT-
MOB U METOJIOB, KOTOPbI€ aBTOMATHU3UPYIOT MPOTHO3HPOBAHUE, KIACCUPHUKAIIUIO U
KJIacTepU3allui0 JaHHBIX. [JTybokoe oOydeHue - 3TO Ba)KHbIM MOJAHA0OpP METOIOB
MaIllMHHOTO OOYyYEeHUs, B KOTOPOM HCHOJIb3YIOTCSI UICKYCCTBEHHBIE HEHPOHHBIE CETH
11 00y4YeHHUsl Ha OCHOBE JIaHHBIX. MalllMHHOE 00ydeHHe U TIyOokoe oOydeHue uc-
MOJIB3YETCS B PEIICHUU MPOCTPAHCTBEHHBIX 3a/1a4 CAMBIX Pa3HBIX 00JIACTSIX MpHUMeE-
HEHHUsI, OT KJaccu(PUKalMu U300paKeHU 10 OOHapy>KEHUsI MPOCTPAHCTBEHHBIX 3a-
KOHOMEPHOCTEH U MHOTOMEPHOT'O MPOTHO3UPOBAHUSI.

OO0masi Tpy10eMKOCTh IMCHUILIMHBI, B T.4Y. PaKTU4YecKasi MOAroToBKka: 3
3aueTHbIX enuHull (108 yacoB, B T.4. 4 yaca MpakTUYECKON MOATOTOBKH).

IIpoMeKyTOYHBII KOHTPOJIb 10 TUCHHUILIHHE: 3a4€T.

1. Ileab ocBOEHNSI AUCUUIIIHHBI

HCJII)IO OCBOCHUMA UCIMIIIIMHBI «AHanmms IMPOCTPAHCTBCHHO-BPCMCHHBIX dH-
HBIX Ha OCHOBC MAIlIMHHOTI'O O6y‘lCHI/I5I>) ABIICTCA U3YUCHHUC CTYACHTAMUA aJI'OPUTMOB
H MCTOJ0OB MAallIMHHOTI'O O6y‘lCHI/IH B aHAJIN3C IIPOCTPAHCTBCHHO-BPCMCHHLBIX JAHHBIX,
HpI/I06peTeHI/Ie HABBIKOB HMCIIOJIB30BaHHUs MAIIWHHOI'O O6y‘-IeHI/I51 B 3aJa4dax IIpo-
CTPaHCTBCHHO-BPEMCHHOI'O aHaJIn3a.

2. MecTO IMCHUILVIMHBI B y4e0HOM Mpouecce

JucuummirHa «AHamu3 NpOCTPAHCTBEHHO-BPEMEHHBIX JIaHHBIX HAa OCHOBE Ma-
IIMHHOTO OOYYEHHMs» BKJIIOUEHA B 4YacCTh JUCHUIUIUH, (DOPMUPYEMBIX y4aCTHHUKaAMU
00pa3oBaTeNbHBIX OTHONICHWA y4eOHOTO TaHa. J(ucnumimHa «AHanu3 mpocTpaH-
CTBEHHO-BPEMEHHBIX JAaHHBIX HA OCHOBE MAIIMHHOTO OOYYCHUS» pEaTu3yeTcsl B CO-
orBeTcTBUU ¢ TpeboBanusimu GI'OC BO, mpodeccuonansubix crangapto, OITOIT
BO u VYuyeGHoro mnana juisi moAroToBkH OakanaBpoB 1o HarpabieHuio 09.03.03
[Tpuknagnas uadopmaTHka.



[IpenmmecTByomuMU Kypcamu, Ha KOTOPBIX HEMIOCPEJICTBEHHO Oa3upyeTcs Auc-
LHUIUIMHA «AHaJIU3 NPOCTPAHCTBEHHO-BPEMEHHBIX JTaHHBIX HA OCHOBE MAILMHHOIO
oOyuenus» sBisttoTcs "Beb-texnonorun", "Teopust BeposaTHOCTEN U MaTeMaTHYeCKast
cratuctuka", "TexHonorun 06padboTku 6oabmMX AaHHBIX", "ba3bl JaHHBIX" T.1.

JucuunnuHa «AHajau3 MPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX Ha OCHOBE Ma-
IIMHHOTO 00YYEeHUsD) ABIISETCS OCHOBOIIOJIATAIOICH ISl U3YUYCHHSI CIETYIOMINX JUC-
uurH: "Bl-cuctemsl B skoHOMHKE", "CHCTEMBI TOANEPKKU MPUHATHUS PELICHUN'",
"Vrpasnenue nHpopmaiionHbiMu cucteMamu”, "I'mybokoe o0yuenue" u T.1.

OCOOEHHOCThIO TUCIUIUIMHBI SBJISETCS CIIOCOOHOCTh 03HAKOMHTH O0yJaroIInX-
Cs C BO3MOXXHOCTSAMM NPOBEJIECHUS MPOCTPAHCTBEHHOTO aHalW3a M MOHUTOPUHIA
00BEKTOB MPUPOJTHO-3IKOHOMUYECKUX CUCTEM Ha OCHOBE MAIIMHHOTO OOYy4YEeHHS; UH-
TEHCUBHOE (OPMHUPOBAHME HABBIKOB MPUMEHEHMS aHajlu3a MPOCTPAHCTBEHHO-
BPEMEHHBIX JIaHHBIX Ha OCHOBE BbIMIOIHEHUs padoT Ha [IK nms mocnemnyroiero uc-
[0JIb30BaHUsl MOJTYYEHHBIX 3HAHUW M HABBIKOB B BBITYCKHOM KBaNU()UKALMOHHOU
paboTe, a Takke B Oyayiei npodeccnonaabHOM AeATeIbHOCTH OaKaiaBpa.

PaGouast mporpamma AUCIUIUIMHBI «AHAIU3 TPOCTPAHCTBEHHO-BPEMEHHBIX
JTAHHBIX Ha OCHOBE MAITUHHOTO OOYYEHUS JIJI1 UHBAIUJIOB U JIUI] C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMU 37I0POBbsI pa3padaThIBacTCs MHAUBUAYAIBHO C YYETOM OCOOEHHO-
cTel MCUXOo(U3NYECKOTO Pa3BUTHUS, MHAUBUAYATbHBIX BO3MOXXHOCTEH U COCTOSHHUS
3I0POBBS TAKUX O0YYaIOIIUXCS.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHMs MO IMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM
NporpaMmMblI

OObpa3oBarenbHble Pe3yJabTaThl OCBOCHUS TUCIUIUIMHBI 00YyYaroUIMMCs, Mpe-
CTaBJIeHbI B Ta0iuIe 1.

4. CTpyKTYypa " coepkaHue TUCUUILTHHbI
4.1 Pacnipeaesienne TPyA0€MKOCTH IMCIUIIMHBI IO BUIaM padoT
1o ceMecTpam

OOmas TpyA0€MKOCTh TUCHMIUIMHBI cocTaBisieT 3 3ad.eid. (108 yac.), ux pac-
npejesieHue o BujaaM padoT MpeICTaBICHO B TaOuIe 2.



TpebOoBaHus K pe3yJibTATaM O0CBOEHHSI Y4eOHOM JUCHMILTHHBI

Tabmuma 1

HBIX JIJISl TPOBEjie-
HUS aHAJIMTUYECKUX
paboT Mo uccueao-
BaHUIO OOJIBIINX
JIAHHBIX

3HaeT TEOpETUUECKUE U
MIPUKJIATHBIE OCHOBBI
aHanu3a OOJbIINX J1aH-
HBIX, TEXHOJIOTHH XpaHe-
HUS 1 00paboTKH 00JIb-
IIMX JaHHBIX B OPTaHHU3a-
1uu: 0a3bl JaHHBIX, Xpa-
HWJININA JAHHBIX, pac-

TOJBI MAIIMHHO-
ro o0yueHwus,
NpUMEHSEMbIE B
aHaJu3e po-
CTPAaHCTBEHHO-
BpPEMEHHBIX JaH-
HBIX

No Kon Copnepxanue B pesysabrare u3ydeHus yueOHOM JUCUUIUIMHBL 00y4Yarouecs TOJKHbI:
~ | xomme- |kommereHImH (WM e€ | VHANKATOPBI KOMITETEHINI
/1 3HATh yMeTh BJIAJICTD
TEHIIUU YaCTH)
1. |IIKoc-2 |Cnocobnocts pa3- | I1Koc-2.1 OCHOBBI HarmmMca- - -
pabarTbIBaTh U a/1an- | 3HAeT OCHOBBI HAIIMCAHUS | HUSI IPOTpaMM-
TUPOBATH MPUKIIAJ- | IPOTPAMMHOIO KOJIa C HOT'O KOJIa C uC-
HOE IPOrPaMMHOE | UCIIOJIb30BAHUEM SI3BIKOB | [1OJIb30BAHUEM
obecrieyeHme MIPOrpaMMHUPOBAHUS SI3BIKOB TPO-
IpaMMUPOBaHUs
[1Koc-2.2 - oopmIsATE IpOTpaMM- -
Ymeet opopmitsTh mpo- HBIW KOJI B COOTBETCTBUHU
IPaMMHBII KOJ B COOT- C YCTaHOBJICHHBIMH TpE-
BETCTBUU C YCTAHOBJICH- OOBaHUSIMU
HBIMU TPeOOBaHUSIMU
[TKoc-2.3 - - HaBBIKAMU IIPOBEPKH U OT-
Bianeer HaBbIkamMu Ipo- JAJKUA MPOTPaMMHOT0 KOoAa
BEPKH U OTIAJKH MPO-
I'PaMMHOT0 KOJa
2. |IIKoc-11 |IToaroroska nau- I[1Koc-11.1 aJITOPUTMBI U Me€- - -




npeejcHHas U nmapaj-
nenpHas 00paboTKa JaH-
HBIX

I[IKoc-11.2

VYMeeT UCI0JIb30BaTh HH-
CTpYMEHTAIBHBIE CPE/I-
CTBa JUIS1 U3BJICYCHMS,
npeoOpazoBaHusl, XpaHe-
HUS 1 00pabOTKH TaHHBIX
W3 Pa3HOPOIHBIX UCTOY-
HUKOB, B TOM YHUCJIE B pe-
KUME peabHOr0 BpeMe-
HU; TPOBOJUTH OYHUCTKY,
HWHTETrparuio, mpeodpaso-
BaHUE U aHAINU3 OOIBIINX
00BHEMOB JaHHBIX

OPUMEHAITh  MAalIMHHOE
oOydyeHHe B peIICHUU
MPOCTPAHCTBEHHBIX  3a-
a4 B Pa3HBIX 00JacTsIX
IPUMCHCHHMSI

[MKoc-11.3

Bnaneer HaBbIkaMu 1o-
JTydeHust 1 00paboTKu
OONBIINX JaHHBIX C TOJ-
JepKKOM paboTHI B pe-
KHME PEaTbHOTO BpeMe-
HU

HABBIKAMH TTOJTYYCHHSI B 00-
pabOTKH MPOCTPaHCTBEHHO-
BPEMEHHBIX JIAHHBIX C IO/~

JIEPIKKOU pabOTHI B PEIKUME
pEATbHOTO BPEMEHU




Tabauna 2

PacnpenesieHue Tpy10€éMKOCTH TUCUMILIHHBI 10 BHAaM padoT Mo ceMecTpam

TpyroémkocThb
Buna yueOHoii padoThI wac, ¢ | BT 10 cemecTpam
Ne §
O01mas Tpy10éMKOCTb TUCIUILIUHBI 10 Y4eOHOMY IIJIaHY 108/4 108/4
1. KontakTHas padora: 64,25/4 64,25/4
AynutopHasi padora 64,25/4 64,25/4
8 MOM Huciue:
qekyuu (J1) 16 16
npaxkmuyeckue 3auamus (113) 48/4 48/4
KOHMAKMHAs paboma Ha npomexcymoyrnom konmpoie (KPA) 0,25 0,25
2. CamocrositeqibHasi padora (CPC) 43.75 43,75
camocmosmesnbHoe U3yueHue pazoenos, camono020moeKa
(npopabomka u nogmopeHrue 1eKyuoOHH020 Mamepuaia u ma-
. 34,75 34,75
mepuana y4eOHUKo8 u y4eOHblX NoCcoOuUll, NOO20MOBKA K
NPAKMU4eCcKUM 3aHAMUAM U m.0.)
Iloocomoska k 3auémy (KoHmpo.iv) 9 9
Bua npomMeyTo4HOro KOHTPOJIS: 3auér

* B TOM YHCJIC HIpaKTHYCCKas noAroTroBka

4.2 Conep:xaHue QUCHUIINHBI

Taomuna 3
TemaTn4yeckunii NJIaH y4eOHOM AU CIUATIIHHBI
AyauTopHasi padora Bueaynutopn
HanMeHoBaHHNe TEeM TUCIHUIIINH Bcero as pabora CP
J 3 IIKP
Bcero/* | Bcero/*
Paznen 1. «kMeToabl 1 UHCTPYMEHTHI -
MHTEJUICKTYalIbHBIX T€OMH(POPMALIMOHHBIX 52/2 8 24/2 20
CHCTEM M TEXHOJIOTHI
Paznen 2. «HTENNEKTYanbHBIN aHATIN3 -
MPOCTPAHCTBEHHBIX U MIPOCTPAHCTBEHHO- 55,7572 8 24/2 23,75
BpeMeHHBIX JAHHBIX»
KoHTtakTHas paboTa Ha IPOMEKYTOUHOM
koHTpoie (KPA) 0,25 i i 0,25 ]
Bcero 3a 5 cemecTp 108/4 16 48/4 | 0,25 43,75
HT1oro mo gucuuIijinHe 108/4 16 48/4 | 0,25 43,75

* B TOM YHCJIC HIpaKTHYCCKas noAroTroBka

Pa3nesa 1. MeToabl 1 MHCTPYMEHTHI HHTEJLUIEKTYAJIbHBIX TeOMH(OPMAIIMOHHBIX

CHUCTEM M TEeXHOJIOTuid

Tema 1. BBeagenue B reonH(popManMoOHHbIe CHCTEMbI U TEXHOJIOT UM

[TonsiTe TreOMH(POPMAITMOHHBIX CHUCTEM M TeXHOJOTUNA. OCHOBHBIE (YHK-
nuu 'UC. TYC kak cpena g pelieHns HayYHbIX W NMPUKIAIHbIX 3a1a4d. [Ipoctpan-
CTBEHHas, BpEMEHHAsl, HEMPOCTPAHCTBEHHAas (cemaHTHueckas) unopmarus. [lons-
TUE TPOCTPAHCTBEHHOTO OOBEKTA, MPOCTPAHCTBEHHBIX JaHHBIX (reofaHHbIX). Kon-

8



LENTyaJIbHas MOJEIIb IIPOCTPAHCTBEHHOU uHbOopMaIuu: 00OBEKTHO-
OpUEHTUPOBaHHAs; TeorpaduyecKoro mosjs; cereas. ICTOUHUKM MPOCTPAHCTBEHHBIX
JAHHBIX U uX Tunbl. [IpoctpancrBeHHble oTHOmIEHUA. Tonosorus. Bzanmoneiicteue
kaptorpaduu u reounopmaruku. OCHOBHbIE CBOMCTBA U ONpeesieHus reorpaduye-
CKMX KapT. KapTel kak mpOCTpaHCTBEHHBIE MOJEIM MECTHOCTH. MoOJenu NaHHBIX,
npuMensiemble B ['IC. PacTpoBas Mojenb AaHHBIX. AHaIW3 PaCTPOBBIX JIaHHBIX.
BekropHas Monenp JaHHBIX. AHAIN3 BEKTOPHBIX JAHHBIX. METOIbI MPOCTPAHCTBEH-
HOTO aHaJIn3a. MeToabl MPOCTPaHCTBEHHO-BPEMEHHOIO AHAJIN3A.

Tema 2. [Ipumenenne I'MC 11O pis pemienus 3a1a4 MHTEJVICKTYAJIbHOIO
aHAJIN3a Ie0JaHHBbIX.

Busyanuzaiusi npoCcTpaHCTBEHHBIX U IPOCTPAHCTBEHHO-BPEMEHHBIX HA00-
poB naHHbIX. Kiactepuzanus mpoCTpaHCTBEHHBIX OOBEKTOB Ha OCHOBE IJIOTHOCTH.
Krnacrepu3zaiusi mpocTpaHCTBEHHBIX 0OBEKTOB HA OCHOBE IUNIOTHOCTH PACHOJIOKEHUS
00BEKTOB B reorpaguueckoM mpocTpaHcTBe. [Ipumepsl KiacTepuszaluu NpOCTpPaH-
CTBEHHBIX OOBEKTOB B JKOJIOTMH, arpOHOMHUHU U 3emiienenuu. MHoromapameTpuye-
CKasg KJacTepusalus B reorpapuueckoM mpocTpanctBe. IIpocTpaHcTBEHHO-
OpPUEHTUPOBAHHAsi MHOTOIIApaMeTpuuecKas Kiactepusauus. JIokaabHble JByMEpHbIE
OTHOLIEHMS. MaTpuia TOYEUYHBIX JIUArpaMM JBYMEPHBIX OTHOWIEeHHU. [Ipumepsr
IIPUMEHEHUS NIPOCTPAaHCTBEHHO-OPUEHTUPOBAHHON MHOI'OIIAPAMETPUYECKON KilacTe-
puzanuu. Cion u cTpykTypa cTpoeHust 3D npocTpaHCTBEHHO-BPEMEHHOTO Ky0Oa. bu-
Hbl NaHHBIX. Tpenasl reogaHHbiX. [IpocTpaHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH.
Amnanuza TpeHnoB. Henmapamerpuueckuit Meton Man-Kenpamia. AHanM3 ropsyux u
XOJIOAHBIX TOYEK. THIBI ropsguux M XOJOAHBIX Touek. MneHTuduxanus mpoctpaH-
CTBEHHBIX 3aKOHOMEpHOCTeH (nmartepH). Knactepbl ¢ BBICOKMMU U HU3KUMH 3HaYe-
HussMH. CTaTHCTUYECKUI KIacTepHbId aHanu3. [IpocTpancTBEHHBIE BBIOPOCHI.

Pazgen 2. UHTe/NIeKTyaIbHBINH AHAJIN3 NMPOCTPAHCTBEHHBIX M MPOCTPAHCTBEH-
HO-BPeMEHHBIX HA00POB JTAHHBIX

Tema 3. OcHOBBI TCOPHHU UCKYCCTBCHHOI'0 MHTC/IJICKTA 1 HHTCILJICKTYAIb-
HOT'0 aHAJIN3Aa JaHHBIX

3ajauu, pemaeMble ¢ MOMOLIBI0 HCKYCCTBEHHOrO MHTeIUiekTa. bur Jlata
(Big Data) — srarnbl MHTEIJIEKTyaIbHOTO MCCIEAOBAHMS JIaHHBIX U TeoJaHHbIX. J[aTa
Caitenc (Data Science) nmpeameT ucciaeaoBaHu, 00JaCTh IPUMEHEHUS, TEXHOJIOTHH.
MammHHoe 00y4YeHue - UCTOPHS], KIaCCHUEeCKOe 00yYeHue, HEMPOHHBIE CETH, TPUH-
LUIIbI, 3Tanbl U TexHoJoruu. Kinaccuueckoe mMalmmHHOE 00yuyeHue, o0JacTu mpume-
HEHUs, 337a41, IPOrpaMMHOE oOecriedeHue, npumepsl. I 1y0okoe MalmHHOe 00yye-
HUE, TIyOOKHEe HEHPOHHBIE CETH, 3a/adyH, MPOrpPaMMHOE OOECTeueHHUE, MPUMEPHI.
OCHOBHBIE XapaKTEPUCTUKH (TIyOOKHX) HEWPOHHBIX CeTed. OTambl CO3/aHUE
HEHPOHHBIX CETEH CO CTOPOHBI MpOrpaMMuUcTa (HeHpoHIIuKa). bubmuorexkn paboThl ¢
HEUPOHHBIMU CETSMH, SI3bIKM IporpaMMmupoBaHusi. CTpyKTypa HEUPOHHBIX CETEM.
Monens HelipoHa. OyHKIIMM aKTHBAIlUM HelipoHa. BecoBbie ko3 duiimeHTsl. ApXu-
TeKkTypa HelpoHHoU ceTu. [lomHocBsi3aHHAsT HelpoHHAas ceTh. O00O0IIEHUE JaHHBIX.
Beca nannbix. OOydeHne HeMpoHHBIX ceTel. ONTUMU3AIMOHHBIE aJTOPUTMBL. MeToa



MaKCHUMaJbHBIX rpagueHToB. CkopocTs 00yueHus. JIunelnblil HelipoH. V3meHenue
BecoB. [lapametp ckopoctu oOyuenus. Pecypcel, He0OX0aUMBIE JIJIs1 HEUPOHHBIX Ce-
teit. DdpdexkruBHocts npuodbperenuss GPU. Dddexkrusnocts apenasl GPU. Cpashe-
Hue BapuaHToB IpoekToB. GPU, korga ucnons3zyercs GPU B HEHMPOHHBIX CETHX,
¢upmbl npousBoauTenu. Ymnpasienue npoekrom MU. Ocobennoctu npoexkroB UU.
Komnerenuuu npoektHoi rpymmsl no M. Dransl npoexkra NUU. [InanupoBanue, pe-
cypchl, pe3ynbTaThl. basel aist o0yuenuss UM, Tumnbl nanaeix 1is oOydenus WU.
Brnusitnue naHHbIX Ha pesyibTar. Pazmerka ganubix miis oOydeHuss M. Tuner 6a3
naHHbIX 11 o0ydenust UM no cinoxxHocTH coopa.

Tema 4. MeToabl U TEXHOJIOTUHM MHTEIJIEKTYaIbHOTO aHAJIM3a MPOCTPaH-
CTBEHHBIX Y IPOCTPAHCTBEHHO- BPEMEHHBIX JTAHHBIX

Kiacrepnsiii ananu3. CrieKTp NpUMEHEHHUs KiIacTepHOro aHanuza. [Ipume-
pbI IPUMEHEHHUSI KJIACTEPHOTO aHajau3a B arpOHOMUU U 3emuienienuu. Llenu u 3anauun
KJIacTepHOro aHaim3a. [IpuHuumnel kinacrepHoro ananusza. OCHOBHbBIE TOAXOABI K pe-
HICHUIO 33/1a4 KJIaCTEpHOTo aHanu3a. [IpuMepbl npuMeHeHUs KIaCTEPHOTO aHAJIN3a B
NU. [TpuznakoBoe onucanrue 00beKTOB. THUIBI BXOIHBIX 33/1a4 KJIACTEPHOTO aHAJIN3a.
Marpuna paccrosauii. Marpunia cxoncta. Kmacrepuzamus B uapopmaruxe. Cer-
MeHTalus u3o0paxeHuil. MHTemekryanpHplii aHanm3a AaHHbIX. [IpuMepbr mpume-
HEHUSI MHTEJUIEKTYaJIbHOTO aHaJIn3a JaHHBIX B CEIbCKOM Xo3siicTBe. Knaccudukams
JAHHBIX B METOAaxX MamuHHOTO oOy4eHus. Llenb u 3agaun kinaccudukanuu TaHHBIX
B METOJaxX MaluMHHOro oOyueHus. [Ipumepsl kiaccupukanvu AaHHBIX B METOJAX
MamHHOro o0ydenusi. Knaccudukamusi nanaeix 0e3 yuutens. TUIbI MCXOAHBIX
JTaHHbIX. MeTobl Knaccuukauu AaHHbBIX 0e3 yuuTens. Metoj Onukaiiiiero coce-
na. [IpuMepsl npuMeHeHus KiacCu(UKAUKU MPOCTPAHCTBEHHBIX JAHHBIX 0€3 yuuTe-
a5 B reorpaduun. Kmaccudukamms ¢ yuutenem. TUIBI UCXOTHBIX JTaHHBIX. METOIbI
KJaccu(uKauy MaHHBIX C yuuTedaeM. MeTon ciydailHOro Jjieca. DTambl CO3IaHMS
NPEAUKTUBHON MOJENH MPOCTPAHCTBEHHBIX JAHHBIX. AJNrOpUTM MHCTpyMeHTa For-
est-Based Classification and Regression nporpammuoro obecneuennst QGIS. 3naun-
MOCTh MEPEMEHHBIX U CTAOMJIBHOCTh MPEeAUKTUBHON Monenu. Kinaccudukanus u pe-
rpeccusi Ha OCHOBE METOJIa CIy4ailHOTO Jieca. AJITOPUTM METOJa CIy4ailHOro Jjeca.
Kareropun o0wektoB. [IpenukTuBHas moens. [IpeacraBienue AepeBbeB pelieHUN B
MeToze ciaydaiHoro Jeca. OOyuaromue nepemMeHHble Mojaenu. IlepeMenHas uis
npenckassiBanua. OOyuatonuii Habop. [lepeoOyuenue B MeToax MAIIMHHOTO O0Y-
yeHus. [[puHIMIIBI 1 XapaKTepUCTUKN TIPEIUKTUBHON MOJETH B MAIIMHHOM 00yuYe-
HuU. TecTupoBaHWE U BAMIAIMS MOJCIICH B METOJIaX MAIIMHHOTO oO0ydeHus. baru
HAO0OpPOB JaHHBIX. 3HAYMMOCTH MEPEMEHHBIX TPEIUKTHBHBIX MOJEICH MAIIMHHOTO
oOyuenusi. Kmacrepusarusi mpoCTpaHCTBEHHBIX OOBEKTOB HA OCHOBE IUIOTHOCTH.
Kiacrepuzanmsi mpocTpaHCTBEHHBIX OOBEKTOB HA OCHOBE IUIOTHOCTH PACTIONOKCHHUS
00BEKTOB B reorpaduyeckoM mpocTpaHcTBe. [Ipumepbl Kiactepusanuu IpocTpaH-
CTBEHHBIX 00BEKTOB B 3KOJIOTMU. MHOTONapameTpruieckas Kiactepusalus B reorpa-
¢uyeckoM npoctpancTBe. [IpocTpaHCTBEHHO-OPUEHTHPOBAHHAS MHOTONAapaMeTpH-
yeckas kiacrepusanus. JIokanpHbIE NBYMEPHBIE OTHOLIEHWs. Marpuia TOYEYHBIX
ayarpaMM JBYMEPHBIX OTHOIIEHWH. lIpumepsl NpuMEHEHUs TPOCTPAHCTBEHHO-
OPUEHTHPOBAHHOW MHOromapaMeTpuiyeckon kiactepuzanuu. Cioum W CTPyKTypa
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ctpoenust 3D mpocTpaHcTBeHHO-BpeMeHHOro kKyOa. bunbl mannbix. Tpennsl. IIpo-
CTPAaHCTBEHHO-BPEMEHHBIE 3aKOHOMEpPHOCTH. AHain3a TpeHaoB. Hemapamerpuue-
ckuil Metog Man-Kennanna. AHamu3 ropsyux M XOJOJHBIX TOYEK. THIIBI TOpSYUX U
XOJIOMHBIX ToueK. WaeHTudukanus NpOCTPAHCTBEHHBIX 3aKOHOMEpHOCTEH (maT-
TepH). KnmacTepsl ¢ BBICOKUMH M HU3KMMH 3Ha4eHHSIMHU. CTaTHCTUYECKUI KiacTep-
HBIM aHanu3. [IpocTpaHCcTBEHHBIE BHIOPOCHI.

4.3 Jlekuuu/mpaKkTH4YecKre 3aHATHSA

Tabmanma 4
Coaep:kaHue JeKIMHA/MPAKTHYECKUX 3aHATHH M KOHTPOJbHbIE MEPONPUATHS

kapT. KapThl Kak MpOCTPaHCTBEH-

dopmupyembie Koi-Bo
KOMIIeTEeHI[UH 9acoB/
" Bun
n/m Ne paznena Ne u nassanme J::::::é, MpAKTHYeCKHY | (HHAHKATOPE) KOHTPOJILHOTO ;;3::::[-
MepOonpUATHSA weckas
moaro-
TOBKa
L. Paznen 1. MeToabl U HHCTPYMEHTBI MH-
TECIJIECKTYAJbHbIX l"eOl/lH(l)OpMaIII/IOH-
HBIX CUCTEM M TEXHOJOIMM
Tema 1. Jlextus Nel. Tlonstue reoundop- ITKoc-2.1,
BBenenne | MalMOHHBIX CUCTEM Y TEXHOJIOTHH. [TKoc-2.2,
B I€OMH- Ocuosusie ¢pynkuuu 'MC. THC IMKoc-2.3,
dopmaru- | Kak cpesa i pelieHus: HayYHbIX U
OHHBIE NPUKIATHBIX 3a71a4. [IpocTpan- ITKoc-11.1,
CHCTEMBI U | CTBEHHAsl, BpEMEHHAs, HEIPO- [TKoc-11.2,
TEXHOJIO- | CTPaHCTBEHHAs (CEMaHTUUECKAs) ITKoc-11.3
TUH uHpopmanus. [lousarue npoctpan- )
CTBEHHOT'O 00BEKTa, IPOCTPAH-
CTBEHHBIX JIaHHBIX (T€O/IaHHBIX ).
KonnenrtyansHast MOJENb MIPO-
CTpPaHCTBEHHOU MH(pOpPMAIHU: 00b-
€KTHO-OPHEHTUPOBAHHAS, TE€Orpa-
dbuueckoro moss; cereBas. Mcrou-
HUKHU TTPOCTPAHCTBEHHBIX JAHHBIX
U VX TUIBL
[TpakTuaeckas padota Nel. IIpo- I1Koc-2.1,
BEpPKa TEXHUYCCKHX XapaKTEPUCTUK [1Koc-2.2, YCTHBII OTPOC,
KOMITBIOTEPA U YCTAHOBKA IPO- ITKoc-2.3, | zamwura npax- )
rpamMmMHOTO0 obecnieuenus QGIS. ITKoc-11.1, | Tu4eckoii pa-
3HaKOMCTBO C TOJIB30BATENBCKUM | [TKoc-11 2, 00THI
untepdeiicom I10. MKoc-11.3
Jlekuust Ne2. [IpocTpaHCTBEHHBIE ITKoc-2.1,
otHomenus. Tomoorus. Bzanmo- [TKoc-2.2,
neiicTBue kaprorpaduu U reouH- MKoc-2.3 )
dopmatuku. OCHOBHBIE CBOWCTBA U B
orpezeneHus reorpadguyecKkux IIKoc-11.1,
ITIKoc-11.2,
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®opmMupyembie Koua-Bo
5 KOMIIeTeHIIUH Bux q4acoB/
o/ Ne pasnena Ne u Ha3BaHMe nexunn{ npaktuyeckux | (MHANKATOPHI) KOHTPOJILHOTO ““3;('::[_
AT MEpPONpUuATUA qiclcaﬂ
nmoaro-
TOBKa
HBIE MOJIEIN MECTHOCTH. Mojienu I1IKoc-11.3
JaHHbIX, TpuMeHsieMbie B [ UC.
PacrpoBast Moiens JaHHBIX. AHa-
JIN3 PAcTPOBBIX JTAHHBIX. BekTop-
Hasi MOJICJIb JIAaHHBIX. AHAJIU3 BEK-
TOPHBIX JaHHBIX. METOIBI TTPO-
CTPaHCTBEHHOTO aHalu3a. MeTopbl
MPOCTPAHCTBEHHO-BPEMEHHOTO
aHaJImn3a.
[Ipaktrueckas padota Ne2. IIpo- ITKoc-2.1,
JIOJDKEHHE U3YYEHUS IPOTPAMMHO- | [[Kg¢-2.2,
ro ooecnieuenus QGIS, 3HakoMCTBO MKoc-2.3 YCTHBIN OIPOC,
¢ 6azoBbMu QyHKIMsAME. Co3/1a- P 3aIuTa mpak-
HHE HOBOTO npoekTa. Ummoptupo- I1Koc-11.1, THUYECKOH pa- 4
BaHHe 1aHHbIX. Paspaborka mpoek- | 11KOC-1 1.2, 0O0TBI
Ta 110 JOCTONPUMEYATENEHOCTAM ITKoc-11.3
ropojia
Tema 2. Jlekuus Ne3. Buzyanuzanust mpo- [TKoc-2.1,
[Ipumene- | CTPaHCTBEHHBIX M MPOCTPAHCTBEH- | [TKoc-2. 2,
HUE MPO- | HO-BPEMEHHBIX HA0OPOB JTAHHBIX. MKoc-2.3
rpamMHO- | Kiacrepusanms mpocTpaHCTBEH- P
ro obec- HBIX 00BEKTOB Ha OCHOBE IJIOTHO- I1Koc-11.1,
neyenus | cru. Kiacrepusamus npoctpas- [1Koc-11.2,
QGIS 115 | cTBEHHBIX 0OBEKTOB HAa OCHOBE [1Koc-11.3 2
pelIeHHus | TUIOTHOCTH PACIONIOKEHUS 00BEK-
3aJ]a4 MH- | TOB B reorpaguaeckoM MpoCTpaH-
TeJUIEKTY- | cTBe. [IpuMepsl KilacTepu3aiuu
AIBHOTO MPOCTPAHCTBEHHBIX 00BEKTOB B
aHajan3a 9KOJIOTHH, aTPOHOMUU U 3eMIIeIe-
reojIaH- T,
HBIX Jlexuus Ne4. Muoronapamerpuue- | [[Koc-2.1 ,
CKasl KJIacTepu3alus B reorpadu- [MKoc-2.2,
yeckoM rnpoctpanctse. [IpocTpan- IKoc-2.3,
CTBEHHO-OPHUEHTUPOBAHHAS MHOTO-
napaMeTpryuecKas KiiacTepu3arius. IIKoc-11.1,
JlokabHBIC IByMEPHBIC OTHOIIIE- [TKoc-11.2, )
Hus. MaTpuIia TOYEUHBIX [1a- [1Koc-11.3
IpaMM JBYMEPHBIX OTHOIIICHHUH.
[Tpumepbl mpuMeHEHUs IPOCTPaH-
CTBEHHO-OPHUEHTHUPOBAHHOW MHO-
rorapamMeTpu4ecKoi KiacTepusa-
07078
[Mpaxruueckas padora Ne3. Ucene- | [TKoc-2.1,
JIOBAaHHE MPOCTPAHCTBEHHBIX MAH- | [[Ko¢-2,2, | YCTHBIH Ompoc,
HBIX C IIOMOIII0 METO/IOB BU3Yya- IKoc-2.3, 3allluTA IpaK- 4
nu3anuu. Busyanusanus npo- THYECKOM pa-
CTPaHCTBEHHBIX BEKTOPHBIX JaH- IIKoc-11.1, 0OTHBI
HBIX B POrPAMMHOM 00€CIIeYeHUHI ITKoc-11.2,
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®opmMupyembie Koua-Bo
KOMIIETEHIIUHN B yacoB/
Ne u Ha3BaHUe JIeKI Ui/ TPAKTHYECKUX (MHANKATOPBI) e U3 HUX
n/m | Nepaszgena SAHSITHIA KOHTPOJILHOTO npaKTH-
MepOonpUATHS ueckast
nmoaro-
TOBKa
QGIS. IMKoc-11.3
[IpakTuueckoe 3austue. Ciou u [TKoc-2.1,
CTpyKTypa crpocHus 3D npocTpaH-
CTI];)ZHH}(;pB eleeﬂﬂoro K 65 Bngbl [Koc-2.2,
P yo. [MKoc-2.3,
JaHHbIX. Tpenasl reoganssix. [Ipo- TIK 11.1 4
CTPaHCTBEHHO-BPEMEHHBIC 3aKO- oc-1L.L,
HOMEPHOCTH. AHAJIM3a TPEH/IOB. [1Koc-11.2,
Henapamerpudeckuii metoq Man- | [IKoc-11.3
Kennamna.
[IpakTrueckoe 3aHgaTHE. AHAIN3 [TKoc-2.1,
rOpsUX U XONOIHBIX To4eK. THIBL | [TKoc-2.2
=
rOpsTYMX M XOJOJAHBIX To4eK. M men-
P ! A1 TTKoc-2.3,
TU(UKAIHS TIPOCTPAHCTBEHHBIX
. [TKoc-11.1,
3aKoHOMepHocTel (maTTepH). Kia-
IMKoc-11.2 4
CTEpHI C BEICOKUMH M HU3KUMU Ly
3HaYeHUsAMH. CTaTHCTHYECKUI [TIKoc-11.3
KJIacTepHbli aHanus. [IpocTpan-
CTBEHHBIE BEIOpOCKL. Meton Getis-
Ord Gi.
[Mpaxruueckas padora Ned. Hcene- | [TKoc-2.1,
JI0BaHWE aTPUOYTUBHBIX JAHHBIE U | [TKoc-2.2
=
MIPOBE/ICHHUE BU3yaIM3allMH UX pac- .
DOBCICHHE BU3Y 8 p ITKoc-2.3, | ycrasiit onpoc,
npeaenenuii. Co3gaHnue rucro- MKoc-11.1 ST [DAK
rpaMM B IIPOrPaMMHOM o0ecrieue- oc-1L.L, THHI:eCKoﬁp . 6/2
uun QGIS. @unbTpanus mpo- [TKoc-11.2, ol p
ctpancTBeHHBIX AaHHbIX. Mccneno- | [IKoc-11.3
BaHUE B3aUMOCBSI3H IIEPEMCHHBIX B
MaTpHIE TOUCYHON THArpaMMBI.
2. Paznen 2. IHTEIEKTYyalIbHBIN aHATIU3
MIPOCTPAHCTBEHHBIX U TPOCTPAHCTBEHHO-
BPCMCHHEIX Ha60p013 JAHHBIX
Tema 3. Jlexmust NeS. 3amaum, pemaemsie ¢ | [TKoc-2.1,
OCHOBBI MOMOIIBIO UCKYCCTBEHHOTO MHTEN- | [T o¢-2.2,
TEOPHUH nekra. bur Jlata (Big Data) — stansr MKoc-2.3
UCKYC- MHTEIJIEKTYyalIbHOTO MCCIIETOBAHUS 2
N [TIKoc-11.1
CTBEHHOTO | JaHHBIX M reogaHHbIX. [{aTa CaiieHc >
unTeek- | (Data Science) mpeaMeT nccienoBa- [TKoc-11.2,
Ta U UH- Huii, o6nacTs npumenenus, Texuo- | [IKoc-11.3
TEJUIEKTY- | Joruu. MammHHoe o0ydeHue - uc- )
aJIBLHOTO TOPHS, KJIACCUYECKOE 00yUeHHUeE,
aHam3a HEHPOHHBIC CETH, MPUHIIHITHI, ITAIIbI
JTAHHBIX u TexHojorun. Knaccnueckoe ma-

MIMHHOE 00y4YeHHe, 00JIaCTH pUMe-
HEHMs, 337a4H, IporpaMMHOe obec-
neuenue, npumepsl. ['mybokoe ma-
IMHHOE 00y4YeHHe, TITyOOKHe
HEHUPOHHBIE CETH, 33J1a4H, IIPO-
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n/n

Ne paznena

Ne 1 Ha3BaHMe JIEKIUI/ IPAKTHYECKUX
3aHATHI

DopmMupyembie
KOMIIeTEeH M
(MHIMKATOPHI)

Bun
KOHTPOJIbHOT0
MepOnpUsATHS

Koa-Bo

qacoB/
M3 HUX

NPaKTH-
yeckast
noaro-
TOBKAa

rpaMMHOE oOecIieueHue, MPUMEpHI.
OCHOBHBIE XapaKTePUCTHKH (TITy00-
KHMX) HEWPOHHBIX CeTel. DTaIbl co-
31aHUE HEUPOHHBIX CETEN CO CTOPO-
HBI IIpOorpaMMucTa. bubnmoreku pa-
00TbI C HEHPOHHBIMU CETSIMH, SI3BIKU
POrpaMMHUPOBAHUSL.

[IpakTrueckas padota Ne5. I1po-
CTPaHCTBEHHBIC 3aKOHOMEPHOCTH
JAHHBIX (TTaTTEePHBI). UACHTU(UKA-
Ul TATTEPH C MOMOIILIO0 HHCTPY-
MEHTOB IPOTrPaMMHOTO obecreye-
Husa QGIS.

ITIKoc-2.1,
I1IKoc-2.2,
ITIKoc-2.3,
[IKoc-11.1,
[TKoc-11.2,
ITKoc-11.3

YCTHBI OIpocC,
3aIuUTa rnpak-
TUYECKOH pa-

00THI

Jlexuus Ne6. CTpykTypa HEHPOHHBIX
cereil. Monenp HeitpoHa. DyHKIUN
aKTHBalLUU HEeHpoHa. BecoBble KO-
3 purmeHTs. ApXUTEKTypa
HelipoHHOU ceTH. [lotHOCBs3aHHas
HelpoHHas ceTh. O000IIeHNE TaH-
HBIX. Beca nanubeix. OOyueHue
HEUPOHHBIX ceTeld. ONTUMHU3ALHOH-
HbIE AJITOPUTMBI. MeTo 1 MaKcH-
MaJIbHBIX rpagueHToB. CKOpOCTh
oOyuenwus. JIuneitnslit HelipoH. W3-
MeHeHue BecoB. [lapamerp ckopoctu
oOydenus. Pecypcel, He0OX0quMbIe
JUISl HEUPOHHBIX ceTel. DPheKTHB-
HocTh npuodperenns GPU. Dddek-
tuBHOCTH apeH bl GPU. CpaBHeHue
BapuaHToB npoektoB. GPU, koraa
ucnoap3yercss GPU B HEHPOHHBIX
ceTsiX, (PUPMBI TPOU3BOTUTEIIH.
VYnpasnenue npoektom MU. Oco-
o6ernoctu nmpoekto M. Komrme-
TEHIIMU NPOEKTHOU rpynibl o MU.
Oranel npoekta M. Ilnannposa-
HUE, PECYPCHl, pe3yibTaThl. ba3bl
it ooydennst UM, Tunbsl JaHHBIX
st ooyuennst W, Bousinue nan-
HBIX Ha pe3ynbTar. PazMeTrka nan-
HBIX 1151 o0yuenus M. Tunsr 6a3
TaHHBIX 1715 00yuenus MU mo
CJIOKHOCTH cbopa.

[TKoc-2.1,
[TKoc-2.2,
I1IKoc-2.3,
ITIKoc-11.1,
ITIKoc-11.2,
ITIKoc-11.3

[IpakTuyeckas padora Ne6. Cozna-
Hue 3D kyOa mpoCcTpaHCTBEHHO-
BPEMEHHBIX JaHHBIX. AHAIIU3 rops-
YHX U XOJIOJHBIX TOUEK, a TAKKE

[TKoc-2.1,
[TKoc-2.2,
[TIKoc-2.3,

YCTHBI OIpocC,
3aIuUTa rnpak-
TUYECKOH pa-

00THI
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®opmMupyembie Koua-Bo
) KOMIIETEHIIUHN Bux yacoB/
o/ Ne pasnena Ne u Ha3BaHMe nexunn{ npaktuyeckux | (MHANKATOPHI) KOHTPOJILHOTO ““3;('::[_
AT MEpPONpUuATUA qiclcaﬂ
nmoaro-
TOBKa
BBIOPOCOB ¢ nomorpio uucrpymental [TKoc-11.1,
Optimized Hot Spot Analysis. [MKoc-11.2,
I1Koc-11.3
Tema 4. IIpakTnueckoe 3anstue. Kiacrep- ITKoc-2.1,
Metonsl u | Hbli aHanu3. CrieKTp mMpuMEHEHUS [TKoc-2.2,
TEXHOJIO- | KJacTepHoro aHanuza. [IpumMepsr IKoc-2.3,
TUH WH- MPUMEHEHHUS KIIACTEPHOTO aHalln3a
TEJUICKTY- | B arpOHOMHMH | 3emiienenuu. Llemun ITKoc-11.1,
aJILHOTO U 3a/1a4M KJIACTEPHOTO aHaJIH3a. [TKoc-11.2,
aHaIM3a [punmune! k1acteproro anamusa. | [1Koc-11.3
npoctpaH- | OCHOBHBIC TIOJIXO/BI K PEIICHUIO
CTBEHHBIX | 3a/1a4 KJIacTepHOro aHaynm3a. [Ipu-
U TIpO- MepbI MPUMEHEHUS KJIaCTEPHOTO 6
CTpaH- ananusa B . [TpuzHakoBoe onu-
CTBCH- caHue 00beKTOB. THITBI BXOIHBIX
HoOBpeMe | 3a7a4 KJIaCTepHOro aHaiausa. Mart-
HHBIX puna paccrossHui. Martpuna cxon-
JTAHHBIX ctBa. Kimacrepuzanus B uHpopma-
tuke. CermeHTanus H300paKeHUH.
HuTemnextyanpHbli aHAIA3a JaH-
HBIX. [[puMepsl TpUMeHeHUs UH-
TEJUIEKTYaJIbHOTO aHAIIN3a JaHHBIX
B CEIILCKOM XO3SIMCTBE.
[IpaxTuueckas padora Ne7. IIpu- I1Koc-2.1,
MEHeHHe HHCTpyMeHTa Forest- [TKoc-2.2, YCTHBIH OMpoC,
Based Classification and Regres- ITIKoc-2.3, 3aIuUTa npak- 6/
sion MPOrpaMMHOTO 00ECTICUCHHS [MTKoc-11.1, | Tuyeckoi pa-
QGIS s co3panus NpeIUuKTUBHON [TKoc-11.2, 0O0THI
MOACTH. MKoc-11.3
Jlexuns Ne7. Knaccnukanus nan- | [TKoc-2.1,
HBIX B METOZIaX MAIIMHHOTO 00y4e- | [TKoc-2. 2,
Hus. Llens u 3a1aun knaccudukanuu
JIAHHBIX B METOJAaX MAIIMHHOTO I1Koc-2.3,
oOyuenus. [Ipumeps! kinaccuduxa- [IKoc-11.1,
LY TAHHBIX B METOAAX MAIIUHHOTO [TKoc-11.2,
o0yuenus. Knaccudpukanus nanusix | [IKoc-11.3
0e3 yunrens. TUurbsl HICXOAHBIX JTaH-
HBIX. MeTo1bl K1accuuKaIm 1aH- 2

HBIX 0e3 yuutens. Merop Onuxaii-
wero cocena. [Ipumepsl npumene-
HUS KJIacCU(PUKAIIUU IPOCTPaH-
CTBEHHBIX JIaHHBIX 0€3 yUUTEels B
reorpaduun. Kinaccudukanus ¢ y4au-
TeneM. THUIBI UCXOAHBIX TaHHBIX.
MeTop! kaccupuKaluy JaHHBIX C
yuureseM. MeToa ciry4aiiHoro Jieca.
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®opmMupyembie Koua-Bo
5 KOMIIETEeHIIMH Bux qacos/
o/ Ne pasnena Ne u Ha3BaHMe nexunn{ npaktuyeckux | (MHANKATOPHI) KOHTPOJILHOTO ““3;('::[_
AT MEpPONpUuATUA qiclcaﬂ
moaro-
TOBKa
Dranbl CO3JaHUs MPEIUKTUBHOMI
MO/JIEIH MPOCTPAHCTBEHHBIX JIaH-
HbIX. Kimaccudukanms u perpeccust
Ha OCHOBE METO/a CIy4alHOro Jieca.
ANTOpPUTM METOJIa CITy4aliHOTO Jieca.
Kareropun o6bexToB. [IpeaukTuB-
Has Mozeib. [Ipencrasinenue aepe-
BbEB PEIICHUM B METOJIE CIydaiHO-
ro sieca. O0yyaronue nepeMeHHbIe
monenu. [lepemennast 1 npeacka-
3p1BaHMs. OOyyaronuii Habop. Ile-
peoOyudeHue B METojaX MallMHHOTO
oOydenus. [IpuHIIUIIBI U XapaKTepH-
CTHKU IPEIUKTUBHON MOJIENIN B Ma-
mMUHHOM 00ydeHuu. TectupoBanue
U BaJIMJaIUsl MOJIENIeH B METo1aX
MaluHHOTrOo 00y4yenus. baru Habo-
POB IaHHBIX. 3HAYMMOCTh NIEPEMEH-
HBIX TIPETUKTUBHBIX MOJIEICH Ma-
ITMHHOTO OOYYEHHSI.
ITKoc-2.1,
IMpakTudeckas padora Ne§. OueHka [1Koc-2.2, YCTHBII OMpOC,
3HAYMMOCTH TIEPEMEHHBIX M CTa- ITKoc-2.3, 3aIMTa TIPaK- 62
omnbHOCTH co3naHHoN npeaukTuB- | [[Koc-11.1 , | THYECKOH pa-
HOM MOJIENH. [MKoc-11.2, OOTEI
ITKoc-11.3
Tabaua 5
IlepeyeHb BOMPOCOB /IS CAMOCTOSITEILHOTO U3yYeHUs TUCHUTIINHBI
®opmupye
Mble
Ne Ne paznesna u Ilepeuens paccMaTpuBaeMbIX BOIPOCOB J1JI KOMIIETEeHI]
n/n TeMblI CaMOCTOSITEILHOT0 U3yUeHHs 170
(MHAUKATO
pbI)
Pa3znen 1. MeToabl U HHCTPYMEHTbI MHTEIEKTYAJbHBIX TeOMH()POPMAIHOHHBIX CHUCTEM U
TEXHOJIOTH i
1. Tewma 1. Bre- 1. Ilpumenenne reonHGOPMAITMOHHBIX CUCTEM B pa3- ITKoc-2.1,
IIEHUE B I'€0- JIMYHBIX 00JIACTAX YKOHOMUKU ITKoc-2.2,
IIKoc-2.3,
nH(popManu- 2. Mopaenu npencraBienus nHGpopManuu B reonHGop- MKoc-11.1,
OHHBIE CHCTE- MaI[MOHHBIX CHCTEMaX IMKoc-11.2,
MBI M TeEXHOIO- | 3. VICTOYHUKH NaHHBIX UIA reOI/IH(bOpMauI/IOHHLIX cHu- ITKoc-11.3
THH cTeM
2. Tewma 2. Ilpu- 1.  QGIS kak HHCTPYMEHT Juisl peleHus 3a1a4 aHanuza | [TKoc-2.1,
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®opmupye

Mble
Ne Ne paznena u Ilepeuens paccMaTpuBaeMbIX BONPOCOB /I KOMIIETEHI]
n/n TeMbl CaMOCTOSITEILHOT0 M3Yy4YeHUSI 70
(MHAUKATO
pbI)
MEHEHHE IPO- IPOCTPAaHCTBEHHBIX M MPOCTPaHCTBEHHO-BpeMeHHbIX | [TKoc-2.2,
PaMMHOTO JTAHHBIX IIKoc-2.3,
ITKoc-11.1,
oOecrieueHns 2. @®ynkuuu [1O, BKIIOYAKOIIKE UCTIONB30BAHUE TEXHO- MKoc-11.2,
QGIS nns pe- JIOTUM UCKYCCTBEHHOTO MHTEJUIEKTA MKoc-11.3

LIEHHUS 3a71a4
WHTEJUIEKTY-
aJIbHOT'O aHa-
JIM3a TeoIaH-
HBIX

Paznen 2. MHHTeNIeKTyaJbHbId AHAJU3 MNPOCTPAHCTBEHHBIX M NPOCTPAHCTBEHHO-
BpPEeMEHHBbIX HA00POB TAaHHBIX

1.

Tema 3. OcHo- | 1. Vmnpasnenue npoektroMm M. Ocobennoctu nmpoektop | [1Koc-2.1,

BBl TCOPUH HC- nn IKoc-2.2,
o IIKoc-2.3,

KyccTBeHHoro | 2. KommnereHuun npoekTHo# rpynmnbl o M. Dramnbl MKoc-11.1,

HWHTEJJIEKTa U npoekta MU MKoc-11.2,

HHTEIJUICKTY- 3. IlmanupoBanue, pecypcsl, pe3ysbTaThl npoekta UM, | TTKoc-11.3

aJBHOIO aHa- 4. ba3ssl gus o0yuenus UN.0

JIM3a TaHHBIX

Tema 4. Meto- | 1. IlpeacraBneHue 1epeBbEB PELIEHUI B METOAE CIIy- ITKoc-2.1,

IIbI ¥ TEXHOJIO- 4allHOTO Jieca [1Koc-2.2,

IIKoc-2.3,

ruu uHTeIUIeK- | 2. OOyuaronye nepeMeHHbIE MOIEIH MKoc-11.1,

TyaJIbHOTO 3. ITlepeMeHHas s IpeacKa3bIBaHUSA IMKoc-11.2,

aHaIM3a Mpo- 4. OOyuarommii Habop. [lepeoOyuenue B MeTonax Ma- | [MKoc-11.3

CTPAHCTBEH- HIMHHOTO 00y4YeHus

HBIX U MPO-

CTPAHCTBEHHO-

BPEMEHHBIX

JAHHBIX

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U

Tadmuna 6
HpnMeHeHne AKTUBHBIX U HHTCPAKTUBHBIX 06p330BaTe.TH>HI)IX TEXHOJIOT UM
e HaunmeHoBaHMe MCIIOIb3YyeMBbIX
/' Tema u dpopma 3anaTHA AKTHBHBIX H HHTEePaKTHUBHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHil
[IpakTrueckoe 3aHsTHE
1 Hcnons3oBanue re0JaHHbIX IS CO3aHus Ipe- m3 Pa300p KOHKpPETHBIX CUTYAIHH,
" | 3eHTalNu C UCNOIb30BAaHUEM TEXHOJIOTHH T'e0- IpyNIoBoe 00CykIeHUEe
MH(POPMALIMOHHBIX CHCTEM.
[IpakTrueckoe 3anHsTHE
) Pazpabotka pedepara mo npuMEeHEHHIO TEXHO- m Pa300p KOHKpPETHBIX CUTYAIHH,
" | oruit reonH(pOpMaIIMOHHBIX CUCTEM B 3KOHO- IpyNIoBoe 00CyXIeHUEe
MHUKE.
3. | IlpakTyeckoe 3aHATHE I13 | Pa300p KOHKPETHBIX CUTYAIIHH,
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Ne
n/n

HaunmeHoBaHMe HCIOJIb3yeMbIX
Tema u dpopma 3anaTHS AKTHUBHBIX H HHTEPAKTHUBHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI

Opranu3zanys IpoeKkToB B IPOrpaMMHOM cperie rpynnoBoe o0CyKIeHHE
QGIS.

[IpakTrueckoe 3aHsTHE
Opranu3zanys BBIYUCICHUHN B IPOrpaMMHOM I13
obecneuennn QGIS

Pa300p KOHKPETHBIX CUTYaIUH,
IpyNIoOBOE 00CYXIeHUE

IIpaxkTrueckoe 3aHsATHE
[IpencraBnenue pe3yabTaTOB UCCIEIOBAHUI B 113
nporpamMmHoM obecnieueHun QGIS.

Pa300p KOHKPETHBIX CUTYAIHH,
TPYIIIOBOE 0OCYXACHUE

10.

6. Texkylmumnii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTeCTALMSA M0
UTOraM OCBOEHHS IV CIUILINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUA WIH UHbIE MATEPHAJIbI, HEO0X0AUMBbIE
JJI51 OLeHKM 3HAHUI, YMEeHM M HABBIKOB M (WJIN) ONbITA [1eSITeJIbHOCTH

1) Bonpocwt 015 ycmnozo onpoca:

[lepeuncnure u KpaTKo 0XapaKTEPU3YUTE OCHOBHBIE METO/IbI IPEACTABICHUS
MPOCTPAHCTBEHHBIX U MPOCTPAHCTBEHHO-BPEMEHHBIX JIAHHBIX.
OxapakTepu3yiTe OCHOBHbIE METO/IbI 0OPa0OTKHU MPOCTPAHCTBEHHBIX U MPO-
CTPaHCTBEHHO-BPEMEHHBIX JIaHHBIX.

OxapakTepu3yiTe OCHOBHBIE 3TaIlbl peain3allii MPOEKTa 0 WHTEIIEKTYaJIbHO-
My aHaJU3y MPOCTPAHCTBEHHBIX U MPOCTPAHCTBEHHO-BPEMEHHBIX JaHHbIX.

Kak ocymiecTBisieTcst BBIOOp aIeKBaTHOI'O CIIOC00a MPeICTaBICHUS pPe3yIbTaToOB
MHTEJJIEKTYyaJIbHOTO aHAJIN3a IPOCTPAHCTBEHHBIX U MPOCTPAHCTBEHHO-
BPEMEHHBIX JIaHHBIX.

ChopmynupyiiTe OCHOBHBIE PUHITUTIBI TOCTPOCHHS APXUTEKTYPHI CUCTEM IS
WHTEJJIEKTYyaJIbHOTO aHalu3a MPOCTPAHCTBEHHBIX U MPOCTPAHCTBEHHO-
BPEMEHHBIX JIAHHBIX.

B uéwm 3akmoyaroTcs 0cOOEHHOCTH JaHHBIX, UCIIOJIb3YEeMbIX B TeOMH(OpMAIIOH-
HBIX CUCTEMaX JJIsl MHTEJUIEKTYaIbHOTO aHaJIN3a MPOCTPAHCTBEHHBIX U MPO-
CTPaHCTBEHHO-BPEMEHHBIX JIaHHBIX.

Onuiure OCHOBHBIE TUITBI HHCTPYMEHTAIBHBIX CPEICTB MHTEIIEKTYaIbHOTO
aHaJIM3a MPOCTPAHCTBEHHBIX U MIPOCTPAHCTBEHHO-BPEMEHHBIX JAHHBIX B CpEie
QGIS.

HazoBuTe 1 0xapakTepu3yiiTe OCHOBHBIE 3Tallbl IPOEKTA [0 UHTEUIEKTYaIbHOMY
aHaJIM3y IPOCTPAHCTBEHHBIX U MPOCTPAHCTBEHHO-BPEMEHHBIX JIAHHBIX.
[lepeuncnure u oxapakTepu3yHTe OCHOBHbIE KOMIIOHEHTHI TPOIPaMMHOT0 obec-
neuenust QGIS.

HazoBuTe 0CHOBHBIEC TOAXO/BI K KJIaCCU(UKAIINY U KJIACTEPU3aLMU IPOCTPaH-
CTBEHHBIX M MPOCTPAHCTBEHHO-BPEMEHHBIX JaHHBIX.

2) IIpumepul 3a0anuii 0151 NPAKMUYECKUX paoom
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Ilpakmuueckaa padoma Ne 5: IIpocTpaHCTBEHHbIE 3AKOHOMEPHOCTH JaH-
HbIX (maTtTepHsbl). UneHTH(PUKALMSA ATTEPH ¢ NIOMOLILI0 HHCTPYMEHTOB
nporpaMmMHoro ooecrneuenus QGIS
[enu: 0oCBOMTH BO3MOXHOCTH UACHTU(DUKAIIMY TATTEPH JAHHBIX C TOMOUIBIO
WHCTPYMEHTOB IporpammHoro obecreuenus QGIS.
3amaHue:
1. OTKpBITh NPOEKT;
Co3gath MOAEIb IPOTHO3A;
[Ipou3zBecTH OLIEHKY 3HAYMMOCTHU MEPEMEHHBIX MOJIEIIH;
Ocy1iecTBUTh NPOBEPKY CTAOMIBHOCTU MOJIEIIH;
Ocy1iecTBUTh 100aBICHUE AOMOJTHUTEILHON IEPEMEHHON B MOJIEb;
[IpousBectu Bamupanuio mojenu. [IpoaHanu3upoBaTh MOITYYEHHBIE pe-
3yJIbTaTHI;
7. COXpaHUTh U 3aKPBITh NPOEKT.

ARl

Ilpakmuueckaa pavoma Ne 6: Co3nanue 3D kKyda nmpocTpaHCTBEHHO-
BpPeMEHHBbIX JaAHHBbIX
Ienu: ocBOUTH HaBbIKK co3aaHus 3D Ky0a IpOCTpaHCTBEHHO-BPEMEHHBIX
naHHBIX. HaydnThes IpOM3BOANTH aHATN3 TOPSIYMX M XOJOIHBIX TOUYEK, a TAKKE
BbIOpOCOB ¢ nmoMouisto nHcTpymeHTa Optimized Hot Spot Analysis
3ananue:
1. TIpopabGoTaTe TeOpETUUYECKUI MaTepUal 10 JAHHOW TEME;
2. Cozpate 3D ky0 nu3 Habopa MPOCTPAHCTBEHHO-BPEMEHHBIX JIAHHBIX.;
3. IlpoBecTn aHanM3 TrOpPSYMX M XOJOIHBIX TOUYEK HAOOpa MPOCTPAHCTBEHHO-
BPEMEHHBIX JaHHBIX;
4. TlpoBecTtu aHanu3 BEIOPOCOB B HAOOpE MPOCTPAHCTBEHHO-BPEMEHHBIX JaH-
HBIX.

3) Hepeqeub 60NRPOCOB, BLIHOCUMDIX HA 3a4uem.:

1. [TonsiTre reonH(POPMAITMOHHBIX CUCTEM U TEXHOJIOTH.

2. Ocuogusie pynkuuu 'NC. 'MC kak cpeapl A penieHusi HAy4YHbIX U IPU-
KJIAJIHBIX 33/1a4.

3. IIpocTpaHcTBEHHAsA, BpeMEHHAs, HEIPOCTPAHCTBEHHAS (CEMaHTUYECKAasi) UH-
dbopmarms.

4. IlonsiTHEe MPOCTPAHCTBEHHOTO 00BEKTA, MPOCTPAHCTBEHHBIX JTAHHBIX (T€01aH-
HBIX).

5. KoHuenryanbHas MoJieNib TPOCTPAHCTBEHHON MH(pOpMAIK: 0O0BEKTHO-
OpUEHTHUPOBaHHAas; reorpauyecKoro mois; cerenasl.

6. ICTOYHHMKHN TPOCTPAHCTBEHHBIX JAHHBIX U UX TUIBL. [IpOCTpaHCTBEHHBIE OT-
HoLIeHUsA. Toroaorus.

7. BzaumopeiictBue kaptorpaduu u reonHdpopmatuk. OCHOBHBIE CBOWCTBA U
onpeneneHus reorpaguueckux kapT. KapTbl Kak mpocTpaHCTBEHHBIE MOJEIH
MECTHOCTH.
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8. Monenu nannsix, npuMmensemsie B ['IC. PactpoBas Mozaenb JaHHBIX. AHAIU3

PacTpOBBIX JIAHHBIX.

9. Mogaenu nanueix, npumensieMslie B I UC. BektopHas Mozienb JaHHBIX. AHANINU3

10.
. MeTobl IpOCTPaHCTBEHHO-BPEMEHHOTO aHAJIN3A.
12.

11

13.
14.

15.

16.
17.

18.
19.

20.
. bur Jlara (Big Data) — 3Tansl HHTEUIEKTyaJIbHOTO UCCIEIOBAHUS TAHHBIX U

21

22.

23.

24.

25.
26.

27.
28.
29.
30.
31.
32.
33.

34.

BEKTOPHBIX JAHHBIX.
MeToabl IPOCTPAaHCTBEHHOTO aHAIN3A.

Hudposeie monenu penbeda. UCTOUHMKN JaHHBIX U METOIbI TOCTPOESHUS
urdpoBBIX MOAEIIEH penbeda.

[Tpumenenue ['MC nns MOHUTOpPUHTA TPUPOTHO-IKOHOMHYECKUX CUCTEM.
[ToHsiTHE AMCTAHIITMOHHOIO 30HIMpOoBaHus. CxeMa AUCTAHIMOHHOTO 30H]IU-
poBanus 3emu (/[33).

Kpatkas ucropus J133. /133 kak ”HHOBAIIMOHHBI METOJ ONIEPATUBHOTO MO-
Jy4eHUSs T€OJIaHHBIX 00 00BEKTaX Ha 3eMHOM MOBEepXHOCTU. O01acTH IpUMe-
HEHUSI TAaHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHMSI.

Onrtuyueckuii [Uamna3oH MEKTPOMAarHUTHOTO U3TyYeHHs. MeToIbl uccieno-
BAaHUS PACTUTEIBLHOTO U IOYBEHHOTO TTOKPOBOB.

BereTtanmoHHble HHAEKCHI PACTUTEIBHOTO NOKPOBA. MOHUTOPHUHT Pa3BUTHS
ypOaHU3UPOBAHHBIX TEPPUTOPHUI C TOMOIIBIO TaHHBIX [[33

DKOJIOTUYECKUI MOHUTOPHUHT C MOMOILbIO AaHHbIX J[33.

[TonsiTe ucKkyccTBEHHOTO UHTEIUIeKTa. [IpoOieMaTrka 3a1a4 UCKYCCTBEHHO-
ro u"tesiekta (MN). OcHoBHBIC HampaBiIeHUs UcciienoBaHui B ooactu MU,
3amauu, pemaeMble C MOMOUIBI0 HCKYCCTBEHHOTO MHTEIIJIEKTA.

r€0JIaHHBIX.
Jlata Caiienc (Data Science) mpeaMeT UcciaeI0BaHmi, 00J1acTh TPUMEHEHHS,
TE€XHOJIOTHH.

Knaccuueckoe mammHHoe 00yueHue, 00JacTi IPUMEHEHMS], 3a/1a4H, [1PO-
rpaMMHO€ 00€ecTieueHHEe, IPUMEPHI

I'my0okoe mammHHOE 00y4eHue, riy0oKue HEMPOHHbIE CETH, 3aJ]a4H, IIPO-
rpaMMHO€ 00€ecIIeueHHE, TPUMEPHI.

OCHOBHBIE XapaKTEPUCTUKHU (TTTyOOKNX ) HEHPOHHBIX CETEH.

Otansl co3aHle HEHPOHHBIX CETEN CO CTOPOHBI TPOrpaMMHUCTa (HEUPOHIIU-
Ka).

bubmmoTtexu paboThl ¢ HEUPOHHBIMH CETSAMH, SI3bIKU TIPOTPAMMHUPOBAHUS.
CrpykTypa HEHpOHHBIX ceTeil. Mozenb HelipoHa.

OyHKIMM aKTUBALMU HelipoHa. BecoBbie KO3 PUITNEHTHI.

Apxurekrypa HelpoHHoi cetu. [lonHoCBsI3aHHas HelipoHHas ceTh. O0001Ie-
HUE JaHHbIX. Beca naHHBIX.

OOyueHne HeHPOHHBIX ceTeil. ONTUMH3AIMOHHBIC aTOPUTMBL. MeTo1 Mak-
CUMAaJIbHBIX I'pagueHTOB. CKOpOCTh 00y4EHHH.

Jluneitnsiii HeiipoH. 3Menenue Becos. [lapameTp ckopocT 00ydeHUs.
Pecypchbl, HeoOxoauMBble 1151 HEHPOHHBIX ceTel. DhPEeKTUBHOCTL TpHUOOpe-
tenus GPU. O¢ddextunocts apenasl GPU. CpaBHeHUe BapraHTOB MPOEK-
TOB.

GPU, koraa ucnonsizyercs GPU B HEMpOHHBIX ceTAX, GUPMBbI IPOU3BOAUTE-
.
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35.

36.
37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

VYmpasnenune npoekrom UU. Ocobernoctu mpoektoB M. Komnerenuu
IIpOEKTHOU rpymnmsl o M.

Oransl npoekra M. [InanupoBanue, pecypcesl, pe3yJIbTaThl.

baswr nnst oOyuenus M. Tunbl qanabix ais ooyuenus U, Biusane nanHbIx
Ha pe3yibTar. Pasmerka nanusix ans oOydenus UN.

Tuner 6a3 nanubix it o0yuenust MU mo cinoxknocTtu coopa.

Knacrepnsiit ananus. CiekTp NpuMeHEeHHs KJIacTepHOro ananuza. [Ipumepst
IPUMEHEHUS KJIACTEPHOTO aHAJIM3a B arPOHOMUU U 3eMJIEJICITUH.

enu u 3agaun Ki1acTepHOro aHaiau3a. [IpuHIMIBL 1 METOABI KJIACTEPHOTO
aHanusa.

OcCHOBHBIE MOJIXOBI K PEIICHUIO 3a]1a4 KJIaCTepHOro aHanu3a. [Ipumepsl
IIPUMEHEHUS KJIacTepHOro ananusa B M.

[Ipu3nakoBoe onucanne 00beKTOB. THUIIBI BXOJIHBIX 33/1a4 KJIACTEPHOrO aHa-
nu3a. Marpuna paccrosaui. MaTtpuna cxoacTsa.

Knacrepuzanus B unpopmaruke. Cermenranus nzoopaxkennii. UnTemnexry-
aJbHBIN aHanu3a JaHHbIX. [[puMepbl TPUMEHEHNSI NHTEJUIEKTYalbHOTO aHa-
JIM3a TaHHBIX B CEJIbCKOM XO3SMCTBE.

Krnacrepuzanus npocTpaHCTBEHHBIX 00BEKTOB Ha OCHOBE TUIOTHOCTH. Kita-
CTepU3alUsl IPOCTPAHCTBEHHBIX 0OBEKTOB HA OCHOBE INIOTHOCTH PACIOJIO-
KeHUsl 00BEKTOB B reorpaduueckoM npoctpancTse. [Ipumepsl kitactepusa-
MU IPOCTPAHCTBEHHBIX OOBEKTOB B AKOJIOTUU.

MHoromnapameTpuueckas KjiacTepu3anus B reorpayuueckoM MpoCTPaHCTBE.
[IpocTpaHCTBEHHO-OPUEHTUPOBAHHASI MHOTOIIapaMeTpUuecKas KjacTepu3a-
uus. JIokanbHblEe AByMEPHBIE OTHOLIEHUS. MaTpHila TOYEUHBIX TUarpaMmm
JBYMEPHBIX OTHOIIeHUH. [Iprmepsl mpuMeHeH s MPOCTPAHCTBEHHO-
OPHUEHTUPOBAHHON MHOTONapaMeTPUYECKON KJIACTEPU3aLIUU.

Crnou u cTpykTypa ctpoenust 3D nmpocTpaHCTBEHHO-BPEMEHHOTO KyOa. buHsl
naHHbIX. Tpenabl. [TpocTpaHCTBEHHO-BpEMEHHBIE 3aKOHOMEPHOCTH. AHANIN3a
TPEHJOB.

Henmapamerpuueckuii Mmeton Man-Kennamna. AHanu3 ropssiaux 1 XOJIOIHBIX
TOYEK. THUIBI TOPAYUX U XOJIOJHBIX TOYEK.

Knaccudukanuys qaHHbIX B METOZaX MallIMHHOTO 00y4eHus. Llens u 3agaun
KJIacCU(UKALIMU JAaHHBIX B METOJIaX MaluHHOTO 00y4yeHus. [Ipumeps! kiac-
cU(UKAITIHU JTaHHBIX B METOJIaX MAITMHHOTO O0yYCHHUS.

Knaccudukanus nanubix 6e3 yuntens. TUbl HCXOMHBIX TaHHBIX. MeTo b
Kiaccuukanuy JaHHBIX 0e3 yuntens. Meton ommkaiiero cocena. [Ipume-
PBI IPUMEHEHUS KJIaCCU(PUKAIIMKA MPOCTPAHCTBEHHBIX TAHHBIX 0€3 YUUTENsS B
reorpaduu.

Knaccudukanus ¢ yunteneM. Tunbsl HCXOIHBIX JaHHBIX. MeToIbI Kilaccudu-
Kal[uu JAaHHBIX C yuuTenaeM. MeToj Ciiy4aiHOro Jieca.

OTansl CO31aHUS NPEAUKTUBHON MOJENH NPOCTPAHCTBEHHBIX TaHHBIX. AJITO-
put™ uHcTpyMeHTa Forest-Based Classification and Regression nporpammHo-
ro obecnieuenust QGIS. 3HauMMOCTh MEPEMEHHBIX U CTA0OUIBHOCTD MPEIUK-
TUBHOUN MOJEIIHN.
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52. Knaccuduxkanus u perpeccus Ha OCHOBE METOJIa CIIydaitHoro Jieca. AJro-
pPUTM MeTo/a ciayyaitHoro jeca. Kareropuu o6bexToB. [IpenukruBHas Mo-
JENb.

53. IlpencraBneHue AepEBbEB PEIICHUI B METOIE CIy4daitHOro jieca. O0yuaronie
nepeMeHHble Mozienu. [lepemennas ass npeackassianus. O0ydaromumii
Habop.

54. IlepeoOydeHne B METOIaX MAIIMHHOTO 00yuyeHus. [IpuHIMIBI U XapaKTepu-
CTUKH MPEAUKTUBHON MOJIENIA B MAIITMHHOM OOYUYEHHUH.

55. TectupoBaHue U Bauallks MOJIeJIel B METO1aX MalIMHHOTO o0y4eHus. ba-
' Ha0OPOB JIaHHBIX. 3HAYMMOCTb IEPEMEHHBIX MPEIUKTUBHBIX MOJIETEH
MaIlIMHHOTO O0y4YEeHUSI.

56. UnenTudukaius npocTpaHCTBEHHbIX 3aKOHOMepHOcTel (marTepH). Knacte-
PbI C BBICOKUMH M HU3KUMHU 3HaueHUSIMU. CTaTUCTUYECKUI KJIAaCTepHBIN aHa-
3. [IpoctpancTBennbie BeiOpockl. Meton Getis-Ord Gi.

6.2. Onucanue nokasareJ/ieil U KpUTEpHEB KOHTPOJIS YCIIEBAEMOCTH,
ONUCAHNE IKAJ OLleCHMBAHUSA

Kypc ocBoeHuss qucuuIuInHbl «AHAIU3 MPOCTPAHCTBEHHO-BPEMEHHBIX JaHHBIX
Ha OCHOBE MAIIMHHOTO 00YYEHUs» 3aBEpUIACTCS 3a4ETOM.

JInsi OUEHKM 3HAaHWM, YMEHHWM, HABBIKOB M (POPMUPOBAHUS KOMIIETEHLHUH IO
JVCLHMIUIMHE TPUMEHSETCS TPAJAUIIMOHHAS CUCTEMA KOHTPOJIA U OLIEHKU yCIIEBAEMO-
CTH CTyJeHTOB. KpuTepuu oleHHBaHMS pe3yJbTaTOB 00y4eHUs] CHOPMYIUPOBAHBI B
tabnuue 7.

Kpurepuu oneHuBanus pe3yJibTaToB 00yueHus (3a4er)

Tabmuma 7
dopma KoH- Kpurepuu oueHuBanus
TPOJIst
3auTeHo «324YTEHO0» BBICTABIIICTCS, €CIU CTYJIEHT CaMOCTOSITEIIBHO M

MNOJIHOCTBIO MCHOJIB3YET BO3MOKHOCTH MPOTPAMMHBIX CPEJICTB IS
pEelIeHUs NMPUKIAJAHBIX 33/1a4; CaAMOCTOATENIBHO MOATBEPKIAET OT-
BET KOHKPETHBIMH MIPUMEPAMH U 3aJaHUSIMU; TIPABUIIBHO U 00CTOS-
TEJIIbHO OTBEYAET HAa JOIOJHUTENIBHBIE BOMNPOCHI IPEINOJAaBATENS;
yMEeT TOJIb30BAThCSl CIIPABOYHOMN JIMTEPATypOH, TOMCKOM HHGOP-
MaluH, pa3gaTOYHbIM MATEPUATIOM.

Komrmierennmm, 3akperi€éHHbIe 3a TUCIUTITNHON, chOpMHUpPOBa-
HbI HA YPOBHE — IOCTATOYHBIN

He 3auTeno «HE 3aYTEHO0» BBICTABIISIETCSA, €CIU CTYJIGHT HE MOXKET HuC-
M0JIb30BaTh MPOTrPAaMMHBIE CPEJICTBA MPU PEIICHUH PA3TUYHBIX 3a-
J1a4; HE MOKET MOJATBEPAUTH OTBET KOHKPETHBIMU ITPUMEPAMH U 3a-
JaHUSIMU; HE OTBEYaeT Ha OOJBIIYI0 YacTh JOMOJHUTEIBHBIX BO-
MIPOCOB MPENOJABATENS; HE MOXKET CaMOCTOSATEIBLHO HCIOJIb30BaTh
CIIPAaBOYHYIO JIUTEPaTypy, pa3daTOUHbId MaTepuall, MOUCK UHPOp-
Malluu.
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Komnerenuuu, 3akperyi€HHble 3a AUCUUIUIMHON, HE chopmu-
POBAaHBL.

7. Y4yeOHO-MeTOoAUYecKOe U MHGOPMAIHOHHOE O0ecrieyeHre TUCHMIIINHBI
7.1 OcHOBHAas1 IUTEpaTypa

1. Anexkcees, JI. C. TexHonoruu MHTEUIEKTyalbHOTO aHanmu3a aaHHbix / J]. C.
Anekcees, O. B. lllekounxun. — 2-e uzn., crep. — Cankrt-IlerepOypr : Jlans, 2024.
— 176 ¢. — ISBN 978-5-507-48763-9. — Tekct : anekTpoHHsbIii // JIaHb : 37€KTpOH-
HO-OnOnmoreunas cucrema. — URL: https://e.lanbook.com/book/362915.

2. Makmanos, A. B. bonbmne nannsie. Big Data / A. B. Makmanos, A. E. Xy-
pasnes, JI. H. Temasikaps. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2024. —
188 ¢c. — ISBN 978-5-507-47346-5. — Texkcr : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/362318.

7.2 TonoJiHUTEILHAS JIUTEPATYypa

1. 'eonHpOpMAITMOHHBIC CUCTEMBI: MPOCTPAHCTBEHHBIN aHAIN3 U TE€OMOICIUPO-
BaHME : yueOHo-MeTtoamdeckoe nocooue / A. B. [lyoposckuii, O. Y. Maneiruna, B.
H. Hukutun, E. JI. [TogpsimunkoBa. — HoBocubupck : CI'YTuT, 2021. — 87 ¢. —
ISBN 978-5-907320-90-1. — Tekct : »2nekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/222335.

2. [TanbemoB, C. B. CuctemMbl 1 METO/IbI HCKYCCTBEHHOTO MHTEIIIEKTA : y4eOHOE
nocobue / C. B. ITanemoB. — Camapa : [II'YTH, 2020. — 191 ¢. — Texkcr : amek-
TpoHHbIH // JlaHb : 35eKTpoHHO-O0MONIKHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/255557.

3. Canpsikus, O. H. MHTenmnekTyanbHblid aHANIM3 TaHHbIX : yueOHoe nocobue / O.
H. Canpsixknn. — Camapa : Camapckuii yausepeureT, 2020. — 80 ¢. — ISBN 978-5-
7883-1563-8. — TekcT : anekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOIMOTEUHAs CUCTe-
ma. — URL: https://e.lanbook.com/book/188906.

8. IlepeyeHb NporpaMMHOro odecre4eHus ¥ HH(POPMALMOHHBIX CIIPABOYHBIX
cucTemM

1. ba3sl nanHBIX MUHHCTEPCTBA CENBCKOro X03sa1cTBa Poccuiickon denepanuu:
[DnexTpoHHBIHI pecypc]. — PexxuMm qoctynma: www.meX.ru (OTKPBITBIN AOCTYII). -
3ari. ¢ sKpaHa.

2. ba3el nannbix denepanbHO CIyKObI TOCYTAPCTBEHHON CTATUCTUKH (OTKPBI-
THIN JOCTYIT). [DIeKTpOHHBIN pecypc]. — Pexxum noctymna: www.gks.ru.— 3ari. ¢
JKpaHa.

3. UupopMalinoHHO-aHATIMTUYECKUI LIEHTP KOOPUHATHO-BPEMEHHOT'O U HaBU-
raloOHHOI0 oOecreueHust (OTKPBITBIN JOCTYIN). [ DIEKTPOHHBIN pecypc]. — Pexxum
noctymna: https://www.glonass-iac.ru/.— 3ari. ¢ skpaHa.

4. CnpaBounas npaBoBas cuctema « Koncynprantlntocy» (OTKpBITBIN AOCTYI).
[DnexTpoHHBIHN pecypc]. — Pexxum qoctyma: www.consultant.ru. — 3ari. ¢ skpaHa.

23



https://e.lanbook.com/book/188906
http://www.mcx.ru/
http://www.consultant.ru/

5. CBoOonHas reorpaduyeckas HHGOPMAIIMOHHASA CUCTEMA C OTKPBITHIM KOZOM.
QGIS (oTkpoITHIN AocTym). [DnekTpoHHbIi pecype] /Cait npoekrta QGIS. — Pexxum
nocrymna: https://qgis.org/ru/site/. — 3ari. ¢ s3kpaHa.

6. ILWIS (oTkpsIThIil 1OCTYN). [DAeKTpoHHBIN pecypc] / CallT yHUBEpCUTETA
TBeHte, pazpaboTurka cBOOOIHOTO TTporpaMmmHoro obecniederus ILWIS. — Pexxum
nocrtymna: https://www.itc.nl/ilwis/download/ilwis33// — 3armn. ¢ skpana. -53. aHr.

Ta0muma 8
Hepequb MnmporpaMmMHoOro ob0ecrneueHus
HaumeHnoBanue
Ne . | HamMmeHoBaHue Tun T'ox
TeMbl y4eOHO ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTku
AUCHMILIHHBI
. . 2003 u BbI-
1 Microsoft Office | oducHbIe mpuIOKEHUST Microsoft e
ITo BceM Temam 2016 u BbI-
2 QGIS pacueTHas CBo0.pacrip
JUCLUIUIMHBI 11e
3 O6o3pesarens In- | mporpamma MpOCMOTpa Microsoft 2007 u BBI-
ternet Explorer web n3o0pakeHui e

9. Onucanue MaTepUaTbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM ISl OCYIIECTBICHUS
00pa3oBaTeIBLHOIO MpoIlecca Mo JUCIUILIMHE

Ta0mura 9
Caenennst 00 00ecIe4eHHOCTH CIIEHUATM3MPOBAHHBIMH AYIMTOPUAMH, KaONHe-
TaMH, JJA0OpaTOpUsIMHU

HanMmeHOBaHHE CIEHAJILHBIX IOMEIEHHI 1 OCHAIIEHHOCTH CIIEHAJILHBIX ITOMEIeHHH
MOMellleHU JJI51 CAMOCTOATEIbHO padoThI U NIOMeLeHHH ISl CAaMOCTOSITeJIbHOH pado-
(Ne yueOHOrO0 KOpmyca, Ne ayquTopnu) ThI

1 2

AyauTopus I IPOBEACHUS JICKIMOHHBIX | [IepcoHatbHbie KOMIbIOTEPHI — 20 1T,
U TPAKTUYECKUX 3aHITHH, TPYMIOBBIX U | O0HEIMHEHHBIC B TOKATHHYIO CETh U
WHIUBUyTBHBIX KOHCYJIbTAllMH, TEKY- | MOJAKIIOUYEHHBIE K ceTH Internet

IIETO KOHTPOJIA M MPOMEKYTOUYHON aTTe-
cranuu (kopmyc 12, aya. 309, 310)

[{enTpanbHas HayuyHas OMOIMOTEKa UMEHH | UNTabHbBIC 3a7TbI OUOTHMOTEKN
H.U. ) Keneznosa

Oo0mexutne Ne 7 KomHara jui1 caMomnoaroToBKu

10. MeToauyeckue peKOMEHIANUM CTYAEHTAM M0 OCBOECHUIO TUCIUIINHBI

YcnemHoe 0CBOCHHUE JUCHHUIIIINHBI OCHOBBIBACTCA Ha CHUCTEMAaTHUYECKOM IMOBCE-
HHCBHOﬁ pa60Te 06y11a10m1/1xc;1. I[I/ICHI/IHJII/IHa HU3y4dacTCsa Ha JICKOUAX W IPaKTH4YC-
CKHX 3aHATHIX. I[JI}I YCIIEHOI0 OCBOCHUSA AWCHUITIIMHBI «AHanu3 IMPOCTPAHCTBCH-
HO-BPCMCHHLIX JaHHBIX Ha OCHOBC MAallIMHHOI'O 06y‘{€HI/I}I» O6y‘{aIOH_ICMYC}I Heo0Xx0-
AUMO IPOCIHylIaTb KypcC HCKHHﬁ, INOCETUTh BCC NPAKTUUCCKUEC 3aHATHA, BBIIIOJIHUTD
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BCE MPAKTUYECKHE PaOOTHI, BHITIOJHUTH CAMOCTOSTEIBHYIO PAbOTy MO H3YUYEHUIO
TEOPETUYECKOTO MaTepHraa.

Jlekunyn 4YUTAOTCA B ayJUTOPHUSIX, OCHAIICHHBIX MYJIbTUMEAUNHOW TEXHUKOM,
Ha OCHOBE IOATOTOBJIEHHBIX JEKTOPOM MPE3CHTAUUN C MPUMEHEHUEM AKTUBHBIX U
WHTEPAKTUBHBIX 00Pa30BATEIHHBIX TEXHOJIOTHH.

Ha nmexumsix CTyIeHTHI MOJy4arT OCHOBHBIE TEOPETUYECKHUE 3HAHUS MO MPEJ-
MeTy. CTyIeHThI 00s13aHbl KOHCTIEKTUPOBATh OCHOBHBIE TEOPETUUECKUE TTOJIOKEHHUS.

[IpakTueckue 3aHATHS TPOBOMASTCS B KOMIBIOTEPHBIX KJIACCAX, OCHALEHHBIX
COOTBETCTBYIOIIUMHU TEXHUYECKUMHU U MPOTPAMMHBIMU CPEACTBAMM.

[IpakTHUeCKHE 3aHATUS POBOJATCS C LEIbIO 3aAKPEIJIEHNS TEOPETUUECKOTO Ma-
Tepuaia U NpUOOPETeHHs MPAKTUUYECKUX HABBIKOB. [IpakThueckue 3aHSATHS MPOBO-
JSITCS O] PYKOBOJICTBOM MpernoaaBateis. Ha kaxaoM 3aHsTur npernogaBaTeib 000-
3HAYaeT TEMY M 1IeJIb 3aHATUS U HOPMYITUPYET 3a/laHuE.

OCHOBHBIM TPEOOBAHHUEM 10 BBHITOJTHEHHUIO MPAKTHIECKUX PAOOT SIBISETCS MOJI-
HOE MCYEPIIBIBAIOIIEE OMHMCAHUE BCEW MpojieiaHHOW paboThl, 0popMICHHOE B BHUJC
MOSICHUTEJIBHOM 3alIMCKU W MO3BOJISIIOLIEE CYAUTh O MOJIYYEHHBIX pe3yJbTarax, CTe-
TIEHU BBITIOJIHEHUS U TTPO(PECCUOHAIBHON TTOATOTOBKH CTYICHTOB.

OOyuaromuiics, TPOMyCTUBIINI 3aHATHS, 00513aH CAaMOCTOSATEIHLHO BBITIOJIHUTH
PaKTUYECKUe PabOThI, BBIIAHHBIE HA TPOIMYIICHHBIX 3aHATUSX W MPEACTaBUTH UX
pe3yJIbTaThI MPENOAABATEIIO.

B xo/1e neKIMOHHBIX 3aHATUH 00yYaroneMycsi peKOMEH 1y eTCs:

* BECTH KOHCIIEKTUPOBaHUE YUeOHOT0 MaTepHaa;

* 00OpalaTh BHUMaHUE Ha KaTEropuu, GOpMYyJIHPOBKH, PACKPBIBAIOLIUE COJIEP-
YKaHHWE TE€X WIHM UHBIX SBJICHUW U MPOLECCOB, HAYYHBIE BBIBOABI U MPAKTUYECKUE pe-
KOMEHAAIWUU;

* JKeJaTeJIbHO OCTaBUTh B pabOYMX KOHCIEKTaxX MOJis, HA KOTOPBIX JenaTh MO-
METKH U3 PEKOMEHJIOBAHHOMW JIUTEPATYPHI, JTOMOJHSIOMINE MATEPUAT MTPOCITYyIIAHHOU
JICKIIMH, a TaK)Ke TOMYEPKUBAIOIINE OCOOYI0 BOXKHOCTh T€X WJIM WHBIX TEOpETHUYE-
CKMX MOJIOKCHUM;

*33]1aBaTh IIPEIOABATEII0 YTOUHSIOMIUE BONPOCHI C LENBIO YACHEHUS TEOPETH-
YECKHUX TMOJIOKEHHM, pa3pELICHUs] CIIOPHBIX CUTYAlUK;

* B XO/JI€ MTOJArOTOBKHU K MPAKTUYECKUM 3aHITUAM U3YUYUTh OCHOBHYIO JINTEPATY-
Py, O3HAKOMHUTBCS C JOMOJHUTENBHON JUTEPATypOr, IPU 3TOM Y4ECTh PEKOMEHa-
MU TIpernojiaBaresis u TpeOoBaHus y4eOHOU MPOrpamMMBbl;

* Topa0aThIBaTh CBOM KOHCIIEKT JIEKIIUH, JIe]asi B HEM COOTBETCTBYIOIIUE 3alUCH
U3 JINTEpATyphbl, PEKOMEHAOBAHHOW MpenojaBaTeiaeM U MPeayCMOTPEHHON yueOHOM
MIPOrPaMMON.

CamocrosiTenbHasi paboTa MpU3BaHa 3aKPENUTh TEOPETUUYECKUE 3HAHUA U
MPaKTUYECKUE HABBIKHU, MOJTYUYEHHbIE 00YyYarOUUMUCS Ha JIEKIUAX U MPAKTUYECKUX
3aHATHSAX, PA3BUTh NMOCTABJIEHHbIE KOMIETeHIMHA. Kpome TOro, 4acte BpeMeHHU, OT-
MyIIEHHOTO Ha CaMOCTOSITENbHYIO PaboTy, HOHKHA OBITh MCIOJb30BaHA HA BBIMOJ-
HEHUE JoMairHel paboTel. Bo BpeMs JEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH CaMo-
CTOSITENIbHAST paboTa peanu3yercs B BUJIEC PEIIeHUS O0ydYaroNIMMUCS WHIABHUIYaTh-
HBIX 33JJaHHUM, U3YYEHHS YaCTU TEOPETHUYECKOro MaTepruaia. Bo BHeayAMTOpHOE Bpe-
MsI OOyJaroIIMiiCs W3ydaeT PEeKOMEHIOBAHHYIO JIUTEPATypPy, TOTOBUTCS K JICKIIMOH-
HBIM U ITPAKTUYECKUM 3aHATHSIM.
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Buabl 1 popMbI 0TPAOOTKH NPOIMYIIEHHBIX 3aHATHIA

[Tpr u3yueHUN Ka)xa0H TeMbl TUCIUIUIMHBI MPOBOJSATCS YCTHBIE OMPOCHI C IIe-
JBI0 TIPOBEPKU U KOPPEKIMU XOJa OCBOCHHUS TEOPETUUYECKOTO MaTepHalia, a TaKkKe
PAKTHYECKUX YMEHUU M HABBIKOB. Y CTHBIE OMPOCHI MPOBOJSATCS B YaChl MpaKTHYE-
CKHUX 3aHSTHI 0 OCHOBHOMY PacCIHCaHUIO.

B cnyuae mpomycka MpakKTHYECKOTO 3aHATHS 10 YBAKUTEIBHONW TPUYNHE B TIPH
IIPEIOCTaBICHUU B JIEKaHAT OMPaBAATEILHOTO JOKYMEHTa, OOYUarOUIHiics JT0mycKa-
eTCsl K IMKBUIALMHY 33]J0OJUKEHHOCTH BO BPEMSI, COTJIACOBAHHOE C TMPEIO01aBaTeIIeM.

[IpomyItiieHHBIE JIGKITMOHHBIC 3aHATHA OOydYarommiicss 00si3aH  OTpadoTaTh,
MIPEI0CTaBUB KOHCIIEKT MaTepraia U OTBETUB Ha BOIIPOCHI B YCTHOU (hopme.

OO0yuaromuiicsi, TPOMYCTUBIIINI 3aHATHUS, 00513aH CAaMOCTOSATEIHLHO BBITIOJIHUTH
MPaKTUYECKUE PadOThI, BBIJIAHHBIE HA TPOIMYIICHHBIX 3aHATUSIX U MPEACTaBUTH UX
pe3ybTaThl MPENO/IaBaTEIIO.

11. Meroauveckue peKOMEHIALUM NPENOAABATE/SIM 110 OPraHU3aAUMH 00yUeHUs
10 JUCUHMILUIUHE

CoBpeMeHHass opueHTauus oOpa3oBaHHSd Ha (POPMUPOBAHUE KOMIIETEHIIMIMA
IpearnojaraeT co3gaHue MUIAKTHUYCCKHX U TICHXOJOTHYECKUX YCIOBHM, B KOTOPBIX
00yJaronuiicss MOXET TMPOSBUTH HE TOJBKO MHTEIUICKTYaJbHYIO U TTO3HABATEIHHYIO
aKTUBHOCTb, HO M JIMYHOCTHYIO COIMAJILHYIO TO3WIIMIO, CBOIO WHIWBHIYATBHOCTH
BBIPA3UTh Ce0s Kak CyObEeKT 00yUeHHUS.

OcHoBHBIMU (hOopMaMu OpraHHU3aIluu 00pa30BATEIBHOIO TpoIlecca B Kypce
«AHanu3 TpPOCTPaHCTBEHHO-BPEMEHHBIX JAaHHBIX HA OCHOBE MAIIMHHOTO OOYYEHUS
SBJISIFOTCS: YT€HWE JIEKIIHMI; TIPOBE/ICHNE MPAKTUUYECKUX 3aHATUI; OpraHU3aIus CaMo-
CTOSITEJIBHON 00pa30BaTeNIbHON NEATEILHOCTH; IPOBEICHNUE 3a4eTa, 3aIIUThl KypCo-
BOM pabOThI M dK3aMeHa (TEXHOJIOTHSI OpraHU3allud MOHUTOPHUHTA Pe3yJbTaTOB 00-
Pa30BaTENbHOM S TEIIBHOCTH).

[IpenomaBanme Kypca «AHaIW3 MPOCTPAHCTBEHHO-BPEMEHHBIX JTaHHBIX Ha OC-
HOBE MAITMHHOTO OOY4YEHUs» JOJKHO HOCHTHh KOHTEKCTHBIN XapakTep. B mpomecce
oOyd4eHHs JOJKHA YETKO MPOCIICKUBATHCS IeIeBas YCTAHOBKA HA Pa3BUTHE JIMUHO-
CTH; MHTETPAIMOHHOE €IUHCTBO ()OPM, METOJIOB U CPEICTB OOYYCHHS; B3aUMOJICH-
CTBHE 00y4aeMbIX W TEJaroroB; WHANBUIYAIbHBINA CTHIb IEIaroTHYeCKON JIesTeIhb-
HOCTH.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC BO peanuzaius KOMIIETEHTHOCTHOTO
MOJIX0/1a JIOJDKHA MPEAyCMaTpUBATh IMIMPOKOE MCIOJIb30BaHUE B y4eOHOM Ipoliecce
AKTUBHBIX U UHTEPAKTUBHBIX (DOPM MPOBECHUS 3aHATHH.

JIeKIMOHHBIN KypeC, KaK OJHAa U3 COCTABJISIOIEH AUCIUIUIMHBI «AHAIU3 Mpo-
CTPAHCTBEHHO-BPEMEHHBIX JaHHBIX Ha OCHOBE MAIMHHOTO OOYyYEeHUs», JOJHKEH
OBITh JJOTUUECKUM M TTOCEA0BATEIbHBIM. JIeKkius nofkHa ObITh THOKOM, quddepeH-
UPOBAHHOW, YUUTHIBAIOIIEH U OCOOEHHOCTH M3y4yaeMOW HAy4YyHOW NUCUMIUIMHBI, U
cnenuuKy ayauTOPUH, W TICHXOJOTHYECKHE 3aKOHOMEPHOCTH TIO3HAHUS, Tepepa-
OOTKM YCIBIIIIAHHOTO, €T0 BO3MEUCTBHS Ha (OPMUPOBAHHE OIICHOK, OTHOIICHH,
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B3TJISI/IOB, YyBCTB M YOSXKICHHUI 4YE€JIOBEKa, M BO3MOXKHOCTH HOBBIX MH(POPMAIIHOH-
HBIX TEXHOJIOTHH.

Pexomenayercs mpoBeneHUE JICKITMOHHBIX 3aHATUNA B BHJE MPOOJEMHBIX JIEK-
AWM U JIEKUUW — BU3yanu3aunil. [Icuxosiornyeckue u mnegarornyeckue UCCiaeI0BaHus
MOKAa3bIBAIOT, YTO HATJISIAHOCTH HE TOJILKO CIIOCOOCTBYET O0Jiee yCIIEITHOMY BOCIIPH-
STHIO U 3alIOMHUHAHUIO Y4eOHOTO MaTepHuayia, HO M MO3BOJISIET aKTUBU3UPOBATH YM-
CTBEHHYIO JIEATEIbHOCTD, ITy0Ke MPOHUKATH B CYIIHOCTh U3y4aeMbIX SIBICHUM, TO-
Ka3bIBA€T €ro CBSI3b C TBOPUCCKUMHM IMPOIECCAMHU MIPUHATHUS PEIICHUM MOATBEPKIAET
pEeryJIMpYIONIYI0 pojb o0pa3a B JEATEIbHOCTH 4eloBeKa. JIeKIus-BuU3yanu3aius
YYUT CTYJACHTOB MPE0oOpa30BbIBATh YCTHYIO U MUCHMEHHYIO MH(OpPMAILUIO B BU3Y-
anpHyt0 GopmMy, uTo GOpMUPYET Y HUX NMPOo(EecCHOHATBLHOE MBIIUICHUE 32 CUET CH-
CTeMaTH3allui W BBIICJICHUS HanbOojee 3HAYUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB CO-
Jep>KaHus O0yUEHHUS.

[Iporiecc BU3yanu3aluu ABISETCS CBEPTHIBAHUEM MBICIUTEIBHBIX COACPKAHUM,
BKJTFOUAs pa3Hble BUIBI HHGOPMAIIUU, B HATJISIHBIN 00pa3. [loaroroBka JaHHOM JIEK-
MU TIPEToJaBaTesieM COCTOUT B TOM, YTOOBI U3MCHHTH, IIEPEKOHCTPYUPOBATH yUueO-
HYI0 HH(POpMAITHIO TI0 TeMe JICKIIMOHHOTO 3aHSATHS B BU3YAIIbHYIO (OpMY IS IpeI-
CTaBJICHUS CTYJICHTaM Yepe3 TEXHUYECKHE CpeJCTBa OOYUYeHMs WM BPYYHYIO (CXe-
MBI, PUCYHKH, YepTeXH U T.10.). K 3TOM paboTe MOTYT MPUBIEKATHCSA U CTYACHTHI, Y
KOTOPBIX B CBSI3U C 3TUM OyAyT POPMHUPOBATHCS COOTBETCTBYIOIIUE YMEHUS, Pa3BU-
BaThCsl BBICOKUU YpPOBEHb AKTUBHOCTH, BOCIHTHIBATHCSA JIMUHOCTHOE OTHOIIECHUE K
COJICP’)KAHUIO 00YUEHUS.

[IpakTyeckue 3aHATUS MO JAUCHUIUIMHE «AHaIM3 MPOCTPAHCTBEHHO-
BPEMEHHBIX JTAaHHBIX HAa OCHOBE MAIIMHHOTO OOYYCHHs» TPOBOASATCS C ICIBIO MPH-
oOpeTeHuss YMEHU W HABBIKOB PAOOTHI C TMPOCTPAHCTBEHHBIMH JAHHBIMU B TIPO-
rpammHoM obecniedenuu A ['UC u [I33, npuoOpereHne ymeHuil IpOEKTUPOBAHUS
WH(POPMAITMOHHBIX TPOIIECCOB M CHUCTEM C HUCIOJIb30BaHMEM WHHOBAIIMOHHBIX HWH-
CTPYMEHTAIBHBIX CPEACTB, amantanuu coBpeMeHHbIX MKT s pemenus 3amad B
paMKax ux npodeccuoHaaIbHON AEATEILHOCTH.

B xoxe mpakTHyeckux 3aHATHN PEKOMEHAYETCS HCIOJIb30BaTh IPYMNIIOBOE 0O0-
CYy)XJICHUE KaK HHTEPAaKTUBHYIO (GopMy oOydeHHs, CIOCOOCTBYIOIIYIO JydIlIeMy
YCBOCHHIO M3yyaeMoro mMaTepuana. Ha mepBoM 3Tare rpyInmnoBoro o0Cyx iaeHus Iie-
pel CTyA€HTaMU CTaBUTCA MPOOJeMa, BBIACISAETCA ONpPEASICHHOE BpeMsl, B TEUCHUE
KOTOPOTO CTYACHTHI JIOJKHBI MOJTOTOBUTH apryMEHTUPOBAHHBIA Pa3BEPHYTHIM OT-
BeT. [IpenonaBaTens MOXKET yCTaHABJIMBATh OINpPEJCICHHBIE MpaBUJia MPOBEIACHUS
TPYIIIOBOTO OOCYXICHHUS: 337]aBaTh OMpPEIeIIEHHbIE paMKU OOCYXIeHHsI (HarmpuMmep,
ykazatb He MeHee 10 ommOOK); BBECTH aJrOPUTM BBIPAOOTKH OOILETO0 MHEHUS;
HA3HAYUTH JUACPa, PYKOBOISIIETO XOI0OM TPYMIIIOBOTO 00Cy)aeHus u Ap. Ha BTopom
aTare TPymnrnoBOro 0OCYKIEHHUs BhIPabAThIBACTCS TPYIIIIOBOE PEIICHUE COBMECTHO C
npenojasaresieM. [IpakTudyeckoe 3aHsITHE MOJDKHO 3aKaHUYMBATHCS MOABEICHUEM
UTOTOB U (hOPMYJIMPOBKOM BBIBOJIOB. TakKe Ha 3aHATUAX OOyYalOIIUECs BBICTYITAIOT
C JOKJIaJaMH U MPE3CHTAlMSIMU Ha 33IaHHYIO TEMY, 10 OKOHYaHUU KOTOPBIX MPOBO-
JUTCS KOJUIEKTUBHOE OOCYXKJICHHUE, B PEe3yJIbTaTe KOTOPOTO MPUOOPETaOTCs HABBIKU
BEJICHUS JUCKYCCHUH M0 00CYXaeMbIM BOIIPOCAM.

B cBsi3u ¢ mepexooM Ha ACATEILHOCTHYIO TTapagurMy 00pa3oBaHUsl CaMOCTOS-
TeabHask paboTa MPUOOPETAET HOBYIO «pOJib» B mporiecce oOydeHus. CaMmoCcToATeNb-
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Hasi paboTa CTaHOBUTCA BemyInei (opMmoii opranusanuu odydenus. Ilpu sTom poib
IpernoaBares - yIpaBleHHe CaMOCTOATENbHOW paboToil o0ydaromerocs, KOTopas
IperoaraeT ee GopMaTu3aIiio, OPraHU3alHI0, KOHTPOJb BEITIOIHEHHUS, OIIpeIee-
HUe 3)PEKTUBHOCTH.

PexoMeHIyeTcs KalleHOapHOE ITAHUPOBAHUE KOHTPOJS MO3TAITHOTO BHIIIOJIHE-
HHUS CaMOCTOSTEIbHON paboTel oOydaromerocs ans obecmedeHus 3¢(GeKTUBHOCTU
ITaHHOU (HOPMBI OpraHU3aIy O0y4IEeHNUS.

MOHHTOPHHT Pe3yNbTaTOB 00pa30BaTENbHON AEATETBHOCTH II0 JUCIUILUINHE
OCYIIECTBISETCS B BUJIE 3aUeTa.

Oco6eHHOCTH METOTUKY TIPETIOfaBaHus NaHHOM TUCIUIUIMHEI COCTOSAT B MHTEH-
CU(DUKAIUN TEOPETUIECKOM, TPAKTUUECKOW U CaMOCTOSTEIHHOM paboThl CTyIEHTOB
Y IPUMEHEHNY aKTUBHBIX M MHTEPAKTUBHBIX (DOPM U METOJIOB 00ydIEeHUS.

IIporpammy pa3paboTanu:

['peueneBa A.B., K.T.H, JOLEHT

Epmonaesa O.C., cT.npenogaBaTenb
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PEINEH3UA
Ha pa6ouyro nporpammy AucuunIHHbI b1.B.23 «AHa/H3 NpoCcTPaHCTBEHHO-
BpeMEeHHBIX JaHHBIX Ha 0CHOBe MamHHHOr0 00y4enus» OIIOII BO mo nHanpae-
aennio 09.03.03 IIpuknagnas napopmaTuka,
HanpaBJieHHOCTh «CHCTeMbl HCKYCCTBEHHOI'0 HHTEJLIEKTA
(xBanu¢uKanus BHITYCKHUKA — 0aKaJjaBp)

Wpamosoit Oneroit HukomaeBHOM, onieHTOM Kadeapsl CHCTEM aBTOMATU3HPOBAHHOIO IIPO-
eKTHPOBAHMS M WH)XEHEPHBIX PaCyeTOB, KAHHUAATOM CEIbCKOXO3IHCTBEHHBIX HAyK (Jajee Mo TeK-
CTY pEIIEH3EHT) MpOBeleHA peleH3us pabodell IporpaMMbl JUCIHMILIMHEL «AHAIM3 IPOCTPAH-
CTBEHHO-BPEMEHHEIX IaHHBIX Ha OCHOBe MammHHOro obydenusa» OIIOII BO mo HampaBieHHIo
09.03.03 TlpuknagHas uHPOpPMATHKa, HANpaBIeHHOCTh "CHCTEMBI MCKYCCTBEHHOIO MHTEIUIEKTA"
(6axanaspuar), paspaborannoii B @I'BOY BO «Poccuiickuii rocy 1apCTBEHHbIN arpapHbIid yHHBEp-
cuteT — MCXA nmenn K.A. Tumupsizeay Ha kadeape npukiagsoi nHGopMaTuK (pa3paboTInKU
— I'peuenena A.B., x.T.H., nonert u Epmonaera O.C., CT. IpenonaBaTens).

PaccMOTpeB Ipe/CTaBICHHBIE Ha PEIICH3UPOBAHHE MAaTepHalbl, PENEH3EHT IPHUIIE] K Clie-
JIYIOIIIAM BBIBOJIAM:

1. IlpenesiBiiennas pabodyas IporpaMMa IMCHMIUIMHBEI «AHAIW3 [POCTPAHCTBEHHO-
BpeMEHHBIX JaHHBIX Ha OCHOBE MAIIMHHOrO o0ydeHms» (nanee no texcTy IIporpamma) coomsent-
cmeyem tpebopannsm ®I'OC BO no Hanpasneruro 09.03.03 Ipukaagnas aagopmaruka. [1Ipo-
rpaMMa codepoicum BCe OCHOBHBIE Dasfiellbl, coomeemcmeyem TPeOOBaHHSIM K HOPMATHBHO-
METOIMYECKUM TOKYMEHTAM.

2. Ilpencrasnennas B [IporpaMme akmyansrHocms y9e0HON IUCIMILIHHEL B paMKaX peain-
sanuu OITOII BO me nodnesicum commenuio — MACUMIUIAHA OTHOCHTCS K 9acTH, (pOpMHUPYEMOi
y9acTHHKaM¥ 06pa30BaTelbHBIX OTHOIIEHHH yueOnoro mukia — b1.B.

3. Ipencrasnennsle B [IporpaMme yenu IUCHUIUIAHEL COOmeemcmeyiom TpeOOBaHMIM
®I'OC BO nmampasnenuns 09.03.03 llpuknagaas aagopmaTuka.

4. B coorBercTBuM ¢ IlporpaMmoii 3a IUCHHUIUIMHOM «AHAIU3 IPOCTPAHCTBEHHO-
BPEMEHHBIX JAHHBIX HA OCHOBE MAIIMHHOTO O0yYEeHH» 3aKpeIlieHa 2 KoMnemeHyuu (uecms UH-
ouxamopa). Jluciuiivaa « AHaIU3 IPOCTPaHCTBEHHO-BPEMEHHBIX TAHHBIX HA OCHOBE MAMIMHHOTO
06yueHHs» ¥ pecTaBIenHas [I[porpamma cnocobna peanu3o6ams uX B OOBABIEHHBIX TPEOOBAHH-

AaX.

5. Pesynbmamsl 00yuenus, npencrapieHHsie B [IporpaMme B KaTeropusx 3HaTh, YMETh,
BIIAZIETH coomeemcmeyiom cluelupuKe ¥ CONSPIKaHMIO IUCIHUILIMHEL H 0eMOHCIMPUPYIOM 803MOiC-
HOCMb TIOJTYICHUS 3asBJICHHBIX PE3YJILTATOB.

6. Obmas TpyIOEMKOCTh IUCIMILUIAHEI AHAIIU3 IIPOCTPAHCTBCHHO-BPEMEHHBIX JAHHBIX Ha
OCHOBE MAIIMHHOTO 00yYeHHs» COCTaBIseT 3 3a4éTHEIX exuHMN (108 gacos, B TOM 4ucie 4 Jaca
IPaKTAIECKOH IOATOTOBKH).

7. VndopManus o B3aHMOCBI3H W3yJaeMbIX JUCLHIUTHE ¥ BOPOCAM HCKIFOYEHHUs JyOd-
POBAHHS B COIEPKAHHH NTUCIUIUIAH COOmeemcmeyem NeHCTBATENBHOCTH. JIUCIMIUINEA « AHATH3
IPOCTPAaHCTBEHHO-BPEMEHHBIX JaHHEIX Ha OCHOBE MAIIMHHOTO OOY9YeHHs» B3aHMOCBA3aHA C Ipy-
ruvu macramumaaama OITOIT BO u Vuebroro miaxa mo HampasiaeHuio 09.03.03 IlpuxiaaxHas
HHPOPMATHKA U BO3MOXXHOCTh JTyOIMPOBaHKs B CONCPKAHUA OTCYTCTBYET.

8. IlpencrarnenHas IIporpamma mpennosiaracT HCIOIb30BaHHE COBPEMEHHBIX oOpa3oBa-
TeTbHBIX TEXHOJOTHI, HCIONB3yeMble IIPH PEaIM3allii Pa3IHdHbIX BHAOB y4eOHOU paboTel. Dop-
MBI 06pa30BaTeIbHBIX TEXHOIOTH coomeememeyiom CrieApUKe ACHIUILTAHEL

9. 3aHATHS O IMCLMIUIAHE «AHAIN3 IIPOCTPAHCTBEHHO-BPEMEHHBIX INAHHBIX HA OCHOBE

MAIIHHHOTO 00yYeH s IIPOBOIATCS B HHTEPAKTUBHOM M aKTMBHOU (opMe.
10. Buzsl, cofepikanie U TPYHAOEMKOCTh CAMOCTOSTENBHOM paboTHl CTYACHTOB, MPEICTaB-

nenHsle B IIporpamme, coomsemcmeyiom TpeOOBaHHAM K IOATOTOBKE BBHITYCKHHMKOB, COACpXa-
mmest o ®I'OC BO nanpasnenus 09.03.03 Ilpakiagnas ua(popMaTHKa.




11. IIpencrapiennbie u onucanHbie B [Iporpamme GopMEl mexyujeti OLICHKA 3HAHUN cOOMm-
gemcmeyiom crelnuduKe QUCIHUILTAHEL ¥ TPeOOBAHUAM K BEIILy CKHAKaM.

®opMa POMEKYTOYHOTO KOHTPOJS 3HAHMH CTYAEHTOB, IPEXyCMOTpeHHas IIporpammoxn,
ocymiecTBIIsieTcs B opMe 3adera, 9TO coomeemcmeyem CTaTyCy MUCHHUIUIAHEL, KaK JUCIUIIAHEL
qacTd, GOPMHPYEMOii yIacTHUKaMu 00pa3oBaTe/IbHBIX OTHONEHHH yue6Horo mukia — b1.B @I'0C
BO nanpasnenus 09.03.03 Ilpakaagaas uadopMmaTuka.

12. ®OpMEI OLIEHKH 3HAHMH, MpeICTaBIeHHbe B [Iporpamme, coomsemcmeyiom crenupuxe
JUCHHUILTAHEI B TpeOOBaHMUAM K BBIILY CKHUKAM.

13. YuebHO-METOIUYECKOE 00€ECIeYeHHe MUCIUILIMHEI IIPECTaBICHO: OCHOBHOM IIHTEpa-
Typoif — 2 HCTOYHHKA, JOTOIHATENLHON JTUTepaTypoii — 3 HauMeHOBaHHs, IHTEpHET-pecypesl — 6
HCTOYHHUKOB U coomeemcmeyem TpeboBanusm ®I'OC BO manpapnexus 09.03.03 Ilpuxiagnas
uHopMaTHKA.

14. MaTepuanbHO-TeXHUYECKOEe OOECIeYeHre MUCHUIUIMHEL COOTBETCTBYET —CIEH(uUKe
JMCIAILTHHEl « AHATH3 POCTPAHCTBEHHO-BPEMEHHBIX JaHHBIX Ha OCHOBE MAIIMHHOTO OOYYEHHMS
U obecleynBacT HCIIONL30BAaHME COBPEMEHHBIX OOpa30oBaTENbHBIX, B TOM YHCJIC HHTEPAKTHBHBIX
METOJI0B OOy4EHHH.

15. MeTomudeckue peKOMEHIAIMHA CTYAEHTaM M METOAUYECKHE PEKOMEHIAllUY IIPEToiaBa-
TeJISIM TI0 OpPraHM3alMH OOYYeHHMs MO MUCLUIUIAHE JAI0T NMPEJCTaBIeHHE O crenuduke o0ydeHHs
110 JUCIMIUTHHE «AHAIA3 IPOCTPAHCTBEHHO-BPEMEHHBIX IAHHBIX HA OCHOBE MANIMHHOTO 00yde-

HU».

OBIIIUE BBIBOBI

Ha ocHOBaHMM IIPOBEICHHOTO PELIEH3UPOBAHUS MOXHO CIENIaTh 3aKIIFOYCHUE, YTO XapaKTep,
CIPYKTypa H cCOHepXaHHe pabodedl IIPOrpaMMbl JUCUMIUIMHEL «AHAIM3 HPOCTPAHCTBEHHO-
BPEMEHHBIX JAHHBIX Ha OCHOBe MammHHOro oO0ydyenus» OIIOII BO mo HampaBneHHIO 09.03.03
IpuxjaagHas AHGpoOpMATHKA, HAIPaBIEHHOCTh «CHCTEMBI HCKYCCTBEHHOI0 HHTEJLIIEKTa» (xBa-
muuKaIys BBILY CKHUKA — Gaxanasp), paspaboranHas I'pedeneBoit A.B., K.T.H, gouenToM 1 Epmo-
naesoit O.C., cTapmmM mperoiasareneM Kabeapsl IPUKIagHOH HHQOPMATHKH, COOTBETCTBYET
tpeboBanusiM ®I'OC BO, npodeccHoHaIBHBIX CTaHAAPTOB, COBPEMEHHEIM TpeOOBaHUSIM 3KOHOMH-
KH, PHIHKA TPY/a ¥ TIO3BOJIAT IPH €& pean3alliy YCIemHo o0ecieqnTh pOpMUPOBAHHE 3asBIICH-
HBIX KOMIICTECHIIUH.

Penensent: Mpamosa O. H., noneHT kabenps cnc%ﬁro ATH3UPOBAHHOIO IIPOEKTHPOBAHHS U
HHXEHEPHBIX pacdeToB, K.C.-X.H. « % L8 »2024r.
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