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. Heau u 3axa4m AUCHUNIMHBI (MOLYJIs1)

Heas - ¢dopMupoBanue y CTYIEHTOB IMpEJACTaBICHUH B o00JacTH pa3pabOTKU
MHTEIJUICKTYaJIbHBIX HH(POPMALMOHHBIX CHCTEM, HCITOJIb3YIOUIHNX alllapaT MAIIMHHOTO 00YYeHHUS,

KOTOpBIC [MO3BOJISAIOT peniarb MIPAKTHYCCKHE 3a1a4U a”ajIu3a TTAHHBIX B
TUAPOMETEOPOJIOTHUECKUX HCCTIEAOBAHUSAX.
3agaun

* W3y4YeHHWE OCHOBHBIX TIPHUHIIMIIOB OpraHU3alMd HWH(OPMAIMOHHBIX IPOIECCOB B
HEWPOKOMIBIOTEPHBIX CUCTEMAX;

* pa3BUTHUE MPAKTUYECKUX YMEHUH MPOCKTHUPOBAHMS M CO3JaHUS MPUIIOKCHHH,
HCTIOB3YIOMIUX METO bl BEIYMCIUTEIHFHOTO HHTEIUICKTA;

* 3HAaKOMCTBO C  CYILIECTBYIOIIMMH  TEXHOJOTHSIMH  MAIIMHHOIO
WCTIONB3YIOMIUXCS IS PEHICHUS TPAKTUYECKUX THAPOMETEOPOIOTMYECKUX 3a/1a4;

* BEIPa0OTKA HABBIKOB IO TIPOSKTHPOBAHUIO O0YUAIOIIUXCS MOACIICH JIJIsl PEIICHUS 3a/1a4
KJ1accu(puKaIu, KJIacTepu3aiy, perpecCuy U U3BJICUCHHS 3HAHUH .

oOyueHus

1. Mecro nucuumiunsl (MoayJsi) B ctpykrype OIIOII

VYuebnas nucuumummaa (Moayss) @TJ1.02 HeipoceTn B THAPOMETEOPOTIOTHH OTHOCUTCS K
(hakyIbTaTUBHBIM JTUCITUTUIMHAM.

Jliist u3ydeHus TaHHOW y4eOHOM AMCUUILTUHBI (MOMYJIsl) HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (OpPMHUPYEMBbIE TMPEAINIECTBYIOIMMMHI TUCHUIUTMHaMK: «Beb-mporpammupoBanue B
ruapomereoposiorun», «Mudopmaruka», «HHbopManmoHHBIE TEXHONOTHMH A1 00paboTKU
METEOPOJIOTUYECKUX JaHHBIX».

[lepeuens moCHeAyOMUX YYEOHBIX IUCIUIUIMH, JUISI KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHUS U HaBBIKH, POpMUPYyEMbIe JAHHOW YUCOHON AUCIUTLINHON: «J{13aiiH BeO-pUiIoKeHUH B
TUAPOMETEOPOIIOTUI».

I11. TpeGoBaHus K pe3yIbTaTaM OCBOCHHMS AUCHUIINHBI (MOAYJIs1)

IIponiecc oOCBOEHHUS MAUCHMILIMHBI HANpaBieH Ha (HOpMUPOBAaHME KOMIIETEHIMHA B
coorBerctBUM ¢ @DPI'OC BO wu OIl BO no pgaHHOMYy HampaBiI€HUIO MOATOTOBKH
05.03.04 «I'u1poMeTeopoaorus».

[lepeueHb MIaHUPYEMBIX PE3YIbTATOB 00YyUEHHUS MO AUCHUIUIMHE (MOJIYJII0), COOTHECEHHBIX C
WHIUKATOpaMH TOCTHXKEHUSI KOMIIETEeHIINMA

Kommnerenuus Hrkarop " PesynbraTer o0y4ueHus
KOMITETEeHIMH

IK-2 HNJKIIK-2.1 3HATh
Criocoben [Mpumensier OCHOBHBIE aPXUTEKTYPbI HEHPOHHBIX CETEH, MPUMEHSIOIUECS Ha
HCIIONIb30BaTh 3HAHMUS, MOJXOJIBI U | TPAKTHKE;
3HAHMS, BRIOUPATh U | METOAUYECKHUI 0OIIy}0 METO/IOJIOTHIO CUHTE3a CTPYKTYPbl HEHPOHHON CETH st
HCIIONIb30BaTh anmapar Juist PpeLICHUS IPUKIIAJHBIX 337134,
METObI IPH pelieHHs YMETh
peIICHUH HAYYHO- npOQHIBHBIX HCIIOJIb30BATh MOAXObI M METO/IbI OICHKH aJICKBATHOCTH
UCCIIeIOBATEIbCKUX | HAay4YHO- HeWpOCETEeBBIX MOJIENICH 1 JIOCTOBEPHOCTH PE3yJIbTaTOB
3aja4 B o0acTu UCCIIEJIOBATEIbCKUX | MOJICIIMPOBAHMSI HA UX OCHOBE;
THIPOMETEOPOJIOTHH | 3a1a4 BJIaJETh

HaBBIKAMU U TIPHEMaMH T10 BBITOJTHEHUIO WHCTAILISLINN
MPOTPaMMHOT'0 U aIlllapaTHOTO 00ECIeYeHU s 15l MOJICTUPOBAHHS
U IPUMEHEHHS NCKYCCTBEHHBIX HEHPOHHBIX CETEl Ha OCHOBE
COBPEMEHHBIX CIIOCOOOB ¥ METOAUK;

NPAKTUYECKUMHU HaBBIKAMH IO IPUMEHEHHIO COBPEMEHHBIX
MHCTPYMEHTATBHBIX CPENICTB VISt IPOEKTHPOBAHHS 1
peau3aniy HCKYCCTBEHHBIX HEHPOHHBIX CeTel;

NpHEMaMH ¥ HaBBIKAMH KBaJIH(HLIHPOBAHHOTO aHAIIN3A U
00001meHust nHOPMAIMK U3 Pa3THIHBIX HCTOYHUKOB HAYYHO-
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Kowmmerenmus

MupukaTopsl
KOMIETEHIH I

PesynbraTsl 00yueHus

TEXHUYECKOH HH(OPMALK IO BONPOcaM pa3paboTKu, 00y4eHUs 1
MPUMEHEHHUS] HICKYCCTBEHHBIX HEHPOHHBIX CeTeH




IV. Copep:xanne U CTPYKTYpPa AW CUMILIMHBI (MOLYJ151)

O0BbeM QUCIHUMINHEI COCTABIISIET 2 3aUETHBIE €AUHUIIBI, /2 Jaca.
dopma MPOMEKyTOYHON aTTeCTALlUU: 3a4eT.

4.1 ConepkaHue AUCHMILIMHBbI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ yKa3aHMeM BHMJA0B Y4YeOHbIX 3aHATHH W OTBEJIEHHOI0 Ha HHUX
KOJINYeCTBA aKaIeMHYeCKNX YaCOB

§ Bupl yueOHOi paboThl, BKITFOUYAs CAMOCTOSATEIBLHYIO
xR
<
g 5 paboTy 00yUaroImuXcs, MPaKTUISCKYIO MOATOTOBKY U dopma TeKyImero
5 o TPYAOEMKOCTH (B yacax) KOHTPOIA
o 5] ST
No . ) S| g £ 2 KonTtaktHas paboTa mpenoaaBatess = ycneql;aeMocm/
asges JUCUMILINHBL/ TeMa 8 o = opMa
/m ACIT INCTL z o g9 00y4aroIMMHUCS 5 e p .
O 3 = £ o MIPOMEKYTOUHOM
R < Cemunap/ Rl
M =9 - £ g aTTecTanui (1o
= AKTHYECKOE
o= Jlekuust P ’ KO g 5 ceMecTpam)
g nabopaTopHoe =]
H 3aHATHE/ ©

1 TexHOJIOrHU ¥ MOJICTN MAIIMHHOI'O O0YYEeHHUS 6 38 5 33 | KoHCHekT.

2 Ucnone3oBaHue  HEWpoOHHBIX ceTed I | 6 8 3 4 1 Brmmonnenune
Knaccu(pUKAlMd W aHaIW3a CIYTHUKOBBIX MPAKTUYCCKOU
CHHMKOB paboTel. KoHCIIEKT.

3 Hcnonb3oBanue  HEWPOHHBIX  ceTe  Juist | 6 8 3 4 1 Beimonnenue
TCHAPOJIOTMYECKUX MPOTHO30B MPaKTHYECKOH

pabotel. KoHCTIEKT.

4 Hcnons3oBanne  HEWPOHHBIX  ceTedl  mis | 6 10 3 6 1 Brrimtomaenme
MPOTHO3a METCOPOJIOTHUCSCKIX BEITHUHH MPAaKTUYCCKOU

paboTel. KoHCIIEKT.
[IpomexyTouHas arTecTanus 6 3auer
KCP 6 3
Bcero 3a nepron 6 72 14 14 8 33




4.2. Ilnan BHeayI[HTOpHOﬁ CaMOCTOSTENbHOM paﬁoTI)I 06yqamnmxcs1 o AMCIMIIJINHE

CamocTosiTenbHas paboTa 00yJyaronmxcs

Y4eOHO-METOJUUECKOE

. OrneHouHOE oOecrieucHUe
Cemectp Ha3zBanue pasnena, TeMbl Bun camocToaTenbHOU Cpoxu TpynoeMkocTh o
CPENCTBO CaMOCTOSITEIIbHOM
paboThI BBITTOTHECHUS (qac.) paboThI
6 TexHomornn W Mojaenu MamMHHOrO|Koncnekr Ha temy: Obwjue Jlo Hauana 33 OueHka
O6y‘lCHI/IH ceedeHuss 0 COBPEMEHHbLX HpOMe)KYTOLIHOI\/’I KOHCIIEKTAa
NPOZPAMMHBIX CPeOCMEAx U|  arTecTAIlMH (OLEHKa B
cucmemax — MOOEAUPOBAHUSL 6aiuiax: ot 0 10
UCKYCCIMGEHHBLX  HEUPOHHDIX 20 Gaios)
cemeu.  Xapaxmepucmuku OcH. 1-6
COBPEMEHHBIX NPOSPAMMHBIX
cpeocms u cucmem
MoOdenuposanus
UCKYCCMBEHHbIX — HEUPOHHBIX
cemeil.
OO0t 00BEM CAaMOCTOATEILHON PAOOTHI 1O TUCIMIUIMHE (Yac) 33




4.3 ConepikaHue y4eOHOro MaTepuaia

1 Texnonozuu u mooenu mawmunnozo ooyuenusn. HMcmopus co30anusi HEUPOHHBIX cemell.
Obnacmu  npumenenus UCKYCCMBEHHbIX  HeupouHuix cemeti. Cmpykmypa u  ceolicmea
uckyccmeenno2o  Heupona.  Pasmoseuonocmu  uckyccmeenmnvix — metiponos.  Ilepcenmpom.
Knaccugpurayus uckyccmeennvix HeupouHvix cemeti u ux ceoticmea. Illocmanoexka u 803ModiCHbLE
nymu pewileHus 3a0ayu o00y4yeHUs UCKYCCMBEHHbIX HEUPOHHLIX cemell: O0OyueHue ¢ ydumesnem,
aneopumm oOpamHo20 pacnpocmpanenus owuoxku, ooyuenue 6es yuumens. Hacmpoiika uucna
HeUPOHO8 8 CKPLIMBIX CLOAX MHO2OCIOUHBIX HEUPOHHBIX cemell & npoyecce 00yueHus. Aneopummol
coxpawenus. Koncmpykmuenvie ancopummsi. Obwue ceedenus 0 COBPEMEHHBIX NPOSPAMMHBIX
cpeocmeax u cucmemax Mooenupo8aHusi UCKYCCMBEHHbIX HeUPOHHbIX cemel. XapakmepucmuKu
COBDEMEHHBIX NPOCPAMMHBIX CPeOCm8 U CUCmeM MOOeIUPOSAHUS UCKYCCHBEHHbIX HEUPOHHLLX
cemeli.

2 Hcnonvizoeanue HEUPOHHBIX cemell Ol KIACCUDUKAUUU U aAHATU3A CHYMHUKOBbIX
CHUMKO08. Hcnonb3o6aHnue mexHono2uti KOMnbIOmMepHo20 3peHus u 21y060K020 MAuHH020 00y4yeHus
— ceepmounbix Hetipouusix cemeti (CNN) onsa knaccughuxayuu munos noocmunaoujeli HO8epXHOCmu,
CHeza, 001aYHOCMU NO CNYMHUKOBbIM cHUuMKam. Obyuenue no 6vib60pke mekcmyp — HeOONbULUM
u30bpaxdcenusmM ¢ npumepamu cHe2d, oONAUHOCMU, 3eMAU U M.0., KOMOPbIM NPUC8aAU8aemcs
onpedenennas memka kiacca. Tecmuposanue molenu U OYeHKA MOYHOCMU KIACCUDUKaAyuu.
Pewenue ¢ nomowwio ceepmounvix HeUpoHHBIX cemeli NpobIeMbl, CAZAHHOU C CE30HOCMbIO
aneopummos kiaccugpuxayuy. Onvlm MOHUMOPUH2A COCMOSHUS CHE’CHO20 NOKPO8d, CO30AHUS
MAcok 001aYHOCMU, PACNO3HABAHUSL MUNO08 OONAYHOCMU, OYEHKU COCMOSIHUSA NOoOCmuarouier
NOBEPXHOCU U MOHUMOPUH2A COCMOSHUA BOOHbIX 00bekmog8 Ha meppumopuu Poccuu u 3a
pyoexicom ¢ npumeHenuemM Heupocemesblx mexHono2ull Kiaccuguxayuu cnumxos. Mcnonvzosanue
T'UC-mexnonozuii 015 6HeOpeHUs HEUPOHHBIX cemell U UX 00YyYeHUs.

3 Hcnonv3oeanue HelipoHHbIX cemell 015 2UOPO102UdecKux npozno308. OcrHosHvle smanvl
Paspabomku npocHO308 C HOMOWbLIO HEUPOHHBIX cemell. NPAGUIbHBIIL NO0DOp apXUMeKmypbl
HeUpOHHOU cemu Ol peuleHus KOHKPemHOU 3a0adu, 8bl00p 00yuarouux OAHHLIX, NOCHMOAHHOE
00OyueHue HeUPOHHOLL cemu, e€ mecCmuposanue U npoeepKa NOLYYeHHbIX OAHHbIX, HeNOCPeOCHBeHHOe
UCNONb3068aHUE HEUPOHHOU cemu 01 2UOPOLOSUYECKUX NPOSHO308, KOPPEKMUPOBKA pabombl cemu
no pe3yibmamam ee Ucnoiv3osauus. Hcnonvzosanue peKyppeHmMHuIX HEUPOHHbIX cemel U Ux
PA3HOBUOHOCMU CO CREeYyuanbHol apxumekmypou ueuponuou cemu Long Short-Term Memory
(LSTM) onst cocmagnenus 2udpoiocuteckux npoeHo308.

4 Hcnonv3oseanue HeUPOHHBIX cemeil 0711 NPOHO3A MEmeopoi0cUYecKUX 6eluduH.
IIpumenenus cmanoapmHulx an2opummos HeUpoHHbIX cemeli, pazpadomanusix 0Jisl IKCMpanoiayuu
BDEMEHHBIX PSIO08, 8 YENAX KPAMKOCPOUHO20 NPOSHO3A Memeoponiocuyeckux eeauyun. Obyuarowue
gvibopku.. Tlouck 603moocnocmeri UChONBL308AHUSA OISl SMUX Yeell AlbMEPHAMUBHBIX ANIROPUMMOS
HEUPOHHBIX cemell, NPeOHA3HAYEeHHbIX Ol yenel Kiaccugukayuu (aieopummos 3KCNepmHbixX
cucmem), npumeHerue HeUPoOHHbIX cemell OJisl pacuema HeTUHeUHbIX NONPABOK K NPOSHOCMUYECKUM
NOIAM MemeodIeMeHmOos.

4.3.1 IlepevyeHb ceMMHAPCKHX, NPAKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

g TpynoemkocTs
A
5 Haumenosanu (4ac.) o
H P
€ CEMUHApOB A <
S POB, 8 = dopmupyembie
Ne o MPAKTHYECKUX 2 ox g5
i = u S @ § S 8 g = KOMIIETCHIIMH
O e & )
5 aGopaTopHbx | & 8 0 B2 = & (MHKATOPEY)
ol paboT g2
S =
1 Hcnonp3oBanu | Ucnons3oBanue 6 BrinonHenue TIK-2
€ HEHPOHHBIX | TEXHOJOTUH MPaKTHYECKOM WUKrnk-2.1
ceTell A KOMITBIOTEPHOTO paboTHI (OLeHKA B
knaccuuKaIy | 3peHus,




. TpynoeMkocTh
= HaumenoBanu (gac.) o
= € CEMUHAapOB, = 3 s
S| S = A dopmupyembie
Ne < MPAKTHYECKUX 2 g B
= © m g8 = KOMIIETEHIIUH
n/n o n 55| EZ8 5 2
S naGopatopusx | B £ | o £ & S (HKATODED)
9 abot S s S ©
ol
2 P e =
U ¥ aHaJM3a | peaarM30BaHHBIX 0amnax: ot 0 7o 20
CITyTHUKOBBIX | B MOJYJISIX 0amioB)
CHUMKOB QGIS, mus
KJaccupuKaum
CIIYTHUKOBBIX
CHUMKOB.
2 Hcnonb3oBanu | HefipoceteBbie 8 Brimonnenue I1K-2
€ HEHPOHHBIX | TEXHOJOTHH JUIS TIPaKTHIECKOM UJKonk-2.1
ceteu mns MPOTHO3UPOBaH paGOTHI (OlLeHKa B
e 6ammax: ot 0 g0 20
UX IPOTHO30B | METEOPOJIOTnYe Gasion)
Hcnonb3oBanu | CKHX /
€ HEUPOHHBIX | THAPOIOTHYECK
cerel Ay WX BEMMYMH (Ha
IIPOTHO3a BBIOOD
METEOPOJIOTHY | CTYIEHTA)
€CKUX BEJIIUYMH

4.3.2. IlepeyeHb Tem (BONPOCOB), BBIHOCMMBIX Ha CaAMOCTOSITEIbHOE H3Yy4YeHHe
CTYJIEHTAMH B paMKax camocTosTeabHoi padoTsl (CPC)

Ne dopmupyemas

Tema 3anganue PMUPY UK
/1 KOMITIETEHIINS
1 Texnomornn u wMomemm | Koucnekr na temy: Obujue T1K-2 WJKrmnk-2.1

MAaIIMHHOTO O0Y4YeHHS C8E0CHUsL O COBPEMEHHbIX
NPOSPAMMHBIX  CPeOCmEax
u cucmemax
MOOENUPOBAHUSL
UCKYCCMBEHHBIX
HeUpPOHHBIX
Xapaxmepucmuxu
COBpEeMeHHbIX
NPOSPAMMHBIX CPEOCmE U
cucmem  MOOEIUPOBAHUS
UCKYCCMBEHHBIX
HelpOHHbIX cemell.

cemeil.

4.4. MeToan4yeckne yKa3aHHsl 10 OPraHU3alMu CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

Lenp camocrosTensHON pabOThl — HM3YYUTh M 3aKOHCIIEKTHPOBATH OMPEICIICHHBIE TEMBbI
HEKOTOPBIX pPAa3/eNoB IUCLUUIUIMHBI CaMOCTOATENbHO. J[si nydmield mpopaOOTKM U yCBOCHHS
Marepuaja CTYICHTy HEOOXOJMMO HamucaTh KOHCIEKTHl Ha 3aJaHHble Tembl. [IpoBepka
CaMOCTOSITEIILHON pabOThI OCYIIECTBIIICTCS ITyTEM Pa3MEICHHS CTYIEHTOM KOHCIIEKTOB Ha MOpTalie
eBuca.isu.ru

BrimonnaenHas paboTa olleHMBaeTCs B Oajuiax, COrJacHO pa3paOOTaHHOW OAIBHOM CHCTEME
(kaxaplii KOHCTEKT MOXkeT ObITh OoT 0 g0 20 6a/ioB B 3aBHCHMOCTH OT CTENEHH OCBEIICHUS
3aJaHHON TeMaTuku). [Tpu He1oCTaTOUHOM OCBEIICHUM 3aJJaHHON TEMBbl — CTYJEHTY BO3BpallaeTcs
3aJlaHUe Ha JOPaOOTKY C MOCIEAYIOMUM cOOeCeIOBAHUEM IS BBISBIICHHSI CTEIICHH YCBOCHHUS.

Pe3ybTaThl cCaMOCTOSTENBHBIX pab0T GUKCHPYIOTCS Ha mopTaie educa.isu.ru B 3JeKTpOHHOM
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BUJIE, YTO SIBJIIETCS OCHOBAHUEM ]ISl OTCIIEKUBAHUS yCIIEBAEMOCTH CTYAEHTOB.

JUis BBINOJIHEHUS BCEX MEPEUUCIIEHHBIX CaMOCTOATENbHBIX PA0OT CTYAEHTY IPElOCTaBISIETCs
BO3MOKHOCTh MCIIOJIb30BAaHUS OJHOTO M3 TPEX KOMITbIOTEPHBIX KJIACCOB BO BHEyueOHOE BpeMs (Bce
KOMITBIOTEPHl MOAKIIOUEHB K ceTu "MHTepHer" u obecnedeHbl JOCTYNOM B 3JIECKTPOHHYIO
HH(pOPMaAITMOHHO-00pa30BaTEIBHYIO Cpely YHUBEPCUTETA), (DOHIOB CTAIMOHAPHOW OMOIMOTEKH U
¢dbynnamenTansHol Ombanorexku UI'Y, ynranbHbIX 3a0B MHCTUTYTOB akajeMuu HayK (COTJIacHoO
3aKioueHHBIM ¢ HuMH JloroBopamu), ¢(onaoB Oubmmorexku HWpKyTckoro yrpaBieHHs IO
THJIPOMETEOPOJIOTUM U MOHMTOPUHIY OKpPY>KaIOLIEH Cpesbl, MHIMBUAYAIbHBIX KOHCYJIbTAUH C
npernojaBaTeasiMu (hakyspTeTa (COracHoO rpaduky exeHeIeabHbIX KOHCYIbTAIH).

Mertoanyeckue peKOMEHAlUU 110 OPTaHU3alUN CaMOCTOSTEIBLHON paboThl pacmoaararTcs
B DUOC HpkyTckoro rocyaapcTBeHHOro yuupepcurera («O0pa3oBaTenbHblil mopTan MpkyTckoro
TOCYJapCTBEHHOTO  yHHMBepcuTeTa»). https://educa.isu.ru/login/index.php. 4.5. TIpumepnas
TeMaTHKA KyPCOBBIX padoT (IIP0eKTOB)

He npegycMoTpens! TeKyen nporpaMmmon.
. YueGHo-MeTOnMYecKoe U HHPOPMALMOHHOE 0O0ecniedeHUe JUCHUTIMHBI (MOYJI5)

IlepedeHnb auTepaTyphbl

1. IwibkoBckuii, 1. A. Meronpl aHaiM3a 3HaAHUN W JAaHHBIX [DJIEKTPOHHBIA pecypc| : yd.-
metoand. nmocodue / . A. LlunbkoBCcKuil. - DJIEKTpOH. TeKCTOBBIe AaH. - HoBocubupck : U3n-Bo
HI'TY, 2010. - 68 c. ; mer. - OBC "Pykont". - Heorpanuy. noctym. - ISBN 978-5-7782-1377-7 : b.
II.
http://rucont.ru/efd/205790?urlld=jrLjISH8N5A97QeNB+5mFQtB78wUploECcUGXbXVx1k966
kJKY K2kwkv1PrJnee2fU3mlvSLwzDeVzQDG11X4Q==

2. Makmanos, A. B. TexHonorn MHTEUIEKTYAIbHOTO aHAIN3a JTAaHHBIX [DJIEKTPOHHbBIN
pecypce] : yaebHoe mocobue / A. B. Makmanos, A. E. XXypasnes. - 2-¢ usn., crep. - DJIEKTPOH.
TeKcToBbIe JaH. - Cankr-IletepOypr : Jlanp, 2019. - 212 c. - OBC "Jlanp". - Heorpanuu. nocry.

- ISBN 978-5-8114-4493-9 : b. 0. [Tepeiitn K BHEIIHEMY
pecypcy https://e.lanbook.com/book/120063,
3. Octpoyx, A. B. WutennexryaiabHble MHGOPMALMOHHBIE CHUCTEMBbl M TEXHOJOTHH

[Dmextponnstii pecypc] / A. B. Octpoyx, A. b. Hukomaes. - 2-¢ u3f., cTep. - JICKTPOH. TEKCTOBBIC
naH. - Cankt-IlerepOypr : Jlans, 2021. - 308 c. - ObC "JIanp". - Heorpanuu. noctym. - ISBN 978-
5-8114-8578-9 : b. u. https://e.lanbook.com/book/177839,

4. Anekcees, . C. TexXHOJIIOTMM UMHTENIEKTYaJIbHOTO aHAJIN3a JAHHBIX [ DJIEKTPOHHBIN
pecype] / 1. C. Anekcees, O. B. lllekounxuH. - DnekTpoH. TekcToBble naH. - Cankt-IlerepOypr :
Jlanb, 2022. - 176 c. - ObC "Jlanp". - Heorpanunu. nocrym. - ISBN 978-5-8114-8299-3 : b. 1.
https://e.lanbook.com/book/1875598) nepuoauueckue u3aaHus

5. Journal of Glaciology (1947-...) [Dnektponnas Bepcus kypuama]. -URL:
https://www.cambridge.org/core/journals/journal-of-glaciology. — Pexwum moctymna: cBoOOIHBIHA.

6. Permafrost and Periglacial Processes (1990-...) [DnexTponHnas Bepcusi xypHanal]. -URL:
https://onlinelibrary.wiley.com/journal/10991530. — Pexum mocTyma: HEOrPaHHYEHHBIA C
YUTAIBHOTO 3aJ1a 3JIEKTPOHHOM uTeparypsl Hayunoit 6ubnuorexu um. B. I'. Pacnytuna.

I) CHIMCOK ABTOPCKUX METOAMYECKUX Pa3padoToK:
ABTOpCKHE METOAMYECKUE Pa3pabOTKH OTCYTCTBYIOT.
1) 0a3bl JAHHBIX, THPOPMALIMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI

0a3bl JAHHbIX, I/IH(l)OpMaIIHOHHO-CI[paBO‘lHLIe H IIOMCKOBbIC CUCTEMbI

- http://gis-lab.info - HedopmansHOE HEKOMMEPUYECKOE COOOIIECTBO CIECIIMAIMCTOB B 00JaCTH
I'nC n 133.

- http://www.gisa.ru - reourdopmannonnsii mopran I'IC-Acconnarum.

- http://www.dataplus.ru — caiitr komnanuu Jlata+.


https://educa.isu.ru/login/index.php
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A6%D0%B8%D0%BB%D1%8C%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%98%2E%20%20%D0%90%2E%20
http://rucont.ru/efd/205790?urlId=jrLjlSH8N5A97QeNB+5mFQtB78wUp1oECcuGXbXVx1k966kJkYK2kwkv1PrJnee2fU3mIvSLwzDeVzQDG1IX4Q==
http://rucont.ru/efd/205790?urlId=jrLjlSH8N5A97QeNB+5mFQtB78wUp1oECcuGXbXVx1k966kJkYK2kwkv1PrJnee2fU3mIvSLwzDeVzQDG1IX4Q==
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D0%BA%D1%88%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%90%2E%20%D0%92%2E
https://e.lanbook.com/book/120063
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D1%81%D1%82%D1%80%D0%BE%D1%83%D1%85%2C%20%D0%90%2E%20%D0%92%2E
https://e.lanbook.com/book/177839
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%2C%20%D0%94%2E%20%D0%A1%2E
https://e.lanbook.com/book/187559
https://www.cambridge.org/core/journals/journal-of-glaciology
https://onlinelibrary.wiley.com/journal/10991530

- http://www.dataplus.ru/Arcrev/index.htm - caiit 3eKTpOHHOTO U3IAHHUSI 1O
reonHpopmaruke ArcReview.
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- http://www.ngdc.noaa.gov/ngdctext.html - caiitr HartnonaasHOro 1ieHTpa reopu3nuecKux JIaH-
HBIX.
- DuektpoHHbIe pecypcesl Hayunoit oubanorexn MpkyTckoro yuusepcutera - elibrary.isu.ru
- bJI BUHUTU PAH on-line
- Dnexrponnsle n3nanus Wiley
Kaxnpiii cTyieHT obecrieueH WHANBHY aJTbHBIM JJOCTYIIOM K HH(POPMAITHOHHO-TEIEKOMMY-

HUKAIMOHHOU ceTH «MHTepHEeT» K CICAYIONIMM 3JIEKTPOHHO-OMOIIMOTEYHBIM CHCcTeMaM (3JIeK-
TpOHHBIM OnbIHoTeKaM — DBC; 3NIeKTPOHHBIN YNTaNbHBIN 3a1 - DY3):

*  ObC «M3narenscTBO JlaHb)

*  DbC DU3 «bubnuotex»

*  DOBbC «HanuonanpHsiii mudposoit pecypc «PykoHT)»

*  OBC «Aiibykc.py/ibooks.ru»

*  DnekrpoHHas oubauoreka « HTYHUT.py»

*  DnekTpoHHast OMOIUOTEKAa « AKAIEMUS»

*  DnextpoHHO-OMOMMoTeyHas cuctema «9bC KOpait»

* DnektpoHHas onbauoTeka auccepranuii PI'b

*  DOBbC «Hayunas anmekrponnas oubamoreka «kELIBRARY .RU»

+ DOKBCOH
* TocynapctBennas nHpopmaimonHas cuctema «HarmonanbHas 3nekTpoHHas 6ubimo-
tekay (HOB)

VI. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIINHBI:

6.1. YueOHo-12a00paTopHOE 000pya0BaHNeE:
- MyJbTHUMeIUitHOe 000pyAOBaHUE A AEMOHCTPALUU MTPE3CHTAIIHIA
- KomnbroTepHbIe Kiaccsl ¢ [IK

6.2. [IporpammHoe obecnieyenue:

- GIS QGIS (exerogno ooHoBisiemoe [10). YcnoBus UCMONB30BaHUS MO CCHIIKE:
https://qgis.org/ru/site/ (beccpodHo).

- Kaspersky Endpoint Security ms 6usneca - Crangaptasiii Russian Edition (exxeroaHo
obHoBmsiemoe [10) JTunersus Ne 1B081911180943145332406 ot 27.11.2019 (2 roxa).

- Google Chrome (exxeroano o6HoBisieMoe [10). YcnoBus CoNb30BaHUS MO CCHUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

- Mozilla Firefox (exxeromno oonoBisiemoe [10). Y cinoBust nCmonb30BaHUs 1O CCHITKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

- Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensuu Microsoft 41059241 ot 07.09.2006 (6eccpouno).

- Microsoft Office Professional Plus 2007 Russian Academic OPEN No Level. " T'ocyxap-
cTBeHHBIN KOHTPakT Ne 03-162-09 ot 01.12.2009 Homep Jlnnensun Microsoft 46211164"
(GeccpouHo).

- Microsoft® Office Standart 2010. Homep JIunen3uu Microsoft 60642086 ot 11.07.2012
(6eccpouHo).

- Microsoft®OfficeProfessionalPlus 2013 Russian Academic OLP 1License NoLevel. Mi-
crosoft Invoice Number: 9564549101 OOO "UL] 'Cubpon' ot 22.12.2014 (6eccpouHo).

- QGIS (CBoboanas reorpaduueckas nHGOPMAITMOHHAS CUCTEMA C OTKPBITHIM KOJIOM)
YcnoBust HCTIONIB30BaHUS IO cChUIKE: https://qgis.org/ru/site/(6eccpouno).

- «Antumnaruar.BY3». Homep nmunensun: Ne 3453/03-E-0084 ot 16.02.2021 (1 rom)

- Cucrema aBromatuszaiuu oudmmorek UPBUC64 (exxeronno ooHnonsiemoe [10). Jlorosop
nonpsina 04-040-12 ot 21.09.2012 JIunen3usaNe670/1 ot 16.12.2015 (6eccpouno).

- 2GIS (exeromno ooHoBIsIeMoe [10). YcnoBus UCIONb30BaHMS IO CCHUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpouHo).
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- T'APAHT. Horosop Ne 1/1/17 ot 27.06.2017r. (6eccpodHo).
6.3. Texunueckme 1 JIeKTPOHHbIE CPeICTBA:
MynbTUMera KOMIUICKC, ITOMEIICHHE JIJIST CAMOCTOSTEILHOM pabOThI CTYICHTOB - JIHC-
meiHbIi knace ¢ gocrynom B Uutepner u UOC.

VII. O6pa3oBareibHbIe TEXHOJIOTHH

VII. Oo6pa3oBarejibHbIe TEXHOJIOTHU

HNudopmalinoHHble TEXHOIOTHUN: UCTIONH30BAHUE AJIEKTPOHHBIX 00pa30BaTELHBIX PECYpCOB
Ipd TOArOTOBKE K  3aHATUAM, 3aHATUS  CONPOBOXKIAKOTCA  MYJIbTUMEIUNHBIMHU
MPE3EHTAUMUAMHU, IPOCMOTPOM POJUKOB IO TPOXOAUMBIM TEMAaM.

[IpoGiiemHoe o0Oy4eHHe: opraHU3alus aKTUBHOM CaMOCTOSITENbHOM JAEATENbHOCTH IO
pa3peleHuIo MPOOIEMHBIX CUTYaIUH, B pe3yJIbTaTe Yero MPOUCXOIUT OBIAICHIE 3HAHUSIMH,
YMEHUSIMU, HaBBIKAMH, PA3BUBAIOTCS] MBICIUTEIbHBIE CTIOCOOHOCTH.

KonTtekctHoe 00ydeHue: MOTHBAIUSl CTYACHTOB K YCBOCHMIO 3HAHHWIl IyTEM BBISABIICHUS
CBSI3€M MEXIY KOHKPETHBIM 3HAHHEM U €r0 IPUMEHCHHUEM.

HaumenoBanue Tem 3aHATHI ¢ yKa3aHueM (GOpM/ METOIOB/ TEXHOJIOTHI O0ydEeHHUSI

®opma /
MeTo11//TeXHOIOTU N
No KomnuectBo
Tema 3aHaTHS Bun 3anaTus JUCTAHIIMOHHOT'O
T/ ’ 4acoB
MHTEPAKTUBHOTO
00yucHUs

TexXHoIoruM 1 MOJEII Jleknus. [TpobGnemuoe oOydeHwue.

1 MAIIMHHOTO 00y YCHHs CamocrosiTenbHas HNudopmarimonnbie 5

pabora TEXHOJIOTHH.

Ucnonb3oBanue
HEWPOHHBIX CeTel JUIs Jlexuus. KonTekcTHOE 00yueHue.

2 KJIacCU(pHKALIUH U [IpakTrueckas HNudopmarmonnsie 8
aHaJln3a CIIyTHUKOBBIX paGOTa TEXHOJIOT'UMU.
CHHUMKOB
I/Icvr[ OJIb30BAHHC Jlexuus. KonTekcTHOE 00yueHue. 8

3 HEUPOHHBIX CCTECU IJIS HpaKTI/ILIeCKaH I/IH(i)OpMaIII/IOHHBIe
TUAPOJIOTHYCCKUX pa6OTa TeXHOTOIHH.
IPOTHO30B
Ucnons3oBanue Jlexnus. 10
HEUPOHHBIX CETEeH s I[TpakTuueckas KonTekctHOE 00yueHue.

4 IPOTHO3a pabota NupopmanroHHbIe
MCTCOPOJIOTUYCCKUX TEXHOJIOTHUH.
BCIINYNH

VIII. OueHnounbie MaTepuaIbl JAJs1 TEKYIEro KOHTPOJISI M IPOMeKYTOUYHOI aTTecTaluu

Oyenounvle cpedcmaa 0iist 6X00H020 KOHMPO.Js — HE TIPETYCMOTPEHBI

@oH/T OLIEHOYHBIX CPEACTB MO JAUCHHUILINHE (MOIYJIO) MPEACTaBIsIET COOOH KOMIUIEKT
OIICHOYHBIX MaTepPHAalIOB Ui MPOBEACHUS TEKYIIETO KOHTPOJS W MPOMEXKYTOUHON aTTecTalluu
oOyyJaronuxcsi.

Oyenounvle cpedcmea mexkyuje2o KOHMpos

O1neHOYHbIE CPECTBA TEKYIIET0 KOHTPOJIS (POPMUPYIOTCSI B COOTBETCTBHHM C TOJI0KEHUEM O
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0aJUIbHO-PEUTUHIOBOM CHUCTEME YHUBEPCUTETAa: aHAJIM3 U OLEHKA PEe3yJbTaTOB BHIIOJHEHHBIX
MPaKTUYECKUX padoT, 3aJaHUi ISl CAMOCTOSATEIBHON PabOTHI CTYACHTOB.

NpUMEHEeHUs UCKYCCMBEHHbIX

No Tema unu pazoen Tokaszamens Kpumepuii oyenusanua | @opmupyemvie
n/n OUCYUNIUHBL KomMnemeHyuu
u
UHOUKAMOPbI
1 Texuonozuu wu | 3naem ocHosHble apXumeKmypbol Braoeem mamepuanom 1IK-2
MOOeU MAWUHHO20 | HEUPOHHBIX cemell, npumeHsiowuecss | 0aHH020 pazoena. UK k21
odyuenus Ha npakmuxe Hanucan roncnekm ¢
Bnaoeem npeocmasnenusmu o oyenkou He menee 15
Xapaxmepucmukax co8pemMeHHbIX 6annos (u3 20
NPOSPAMMHBIX CPeOCm8 U cucmem B03MOJICHBIX).
1 MOOEUPOBAHUSL UCKYCCBEHHbIX
HeUpoHHbIX cemel
Ymeem ucnonvzosams nooxoowt u
Memoobl OYeHKU A0eK8aAMHOCIU
Heupocemesvix Mooenel u
00CcmosepHOCmU Pe3yIbmamos
MOOeNUPOBAHUSL HA UX OCHO8e,
2 Hcnonvzosanue 3naem obwyo memoodonozuio Braoeem mamepuanom 1IK-2
HelpoHHbIX cemeil CUHmMeE3a CMPYKmMypobl HeUPOHHOT O0aHHOo20 paszodena. H[Knx-21
ona Knaccupukayuu | cemu O peuteHus NPUKIAOHbIX Beinonanun u 3awumun
u ananuza 3a0au npakmuueckyro pabomy
CHYMHUKOGBIX Bnaoeem npuemamu u Hagvikamu ¢ oyeHkou He menee 15
CHUMKOG. K8AIUGUYUPOBAHHO20 AHAIU3A U 6annos (u3 20
0606wenus ungopmayuu u3 B03MOJICHBIX)).
PA3MUYHBIX UCIOYHUKO8 HAYYHO-
2 MEeXHUYeCKol UHGOpMayuu no
gonpocam pazpabomxu, o00yyenus u
NpUMeEHEeHUs. UCKYCCMBEHHbIX
HeUpoHHbIX cemell
Ymeem ucnonvzoeams nooxoowt u
Memoobl OYeHKU A0eK8aAMHOCU
Helpocemesvix Mooenel u
0oCcmosepHOCmU Pe3yIbmamos
MOOenUPOBAHUS HA UX OCHO8e.
3 Hcnonvzosanue 3naem ocHoeHvle apxumexkmypul | Bradeem mamepuanom 1IK-2
HelponHbIX cemeil HeUpOHHbIX cemell, npuMeHAwUecs | 0aHHO20 pasodend. H[Knx-21
ona Ha npakmuxe Bevinonnun u 3awumun
2uoponozuuecKux Bnaoeem nagvlkamu u npuemamu no | npakmuyeckyro pabomy
npozHO308. 8bINOTHEHUIO uHCcmaniAyull | ¢ oyeukou He menee 15
npocpamMmMHOZ0 U annapamHozo | 6anios (u3 20
obecneuenusi 051 MOOETUPOBAHUSL U | BO3MOJICHBIX).
3 npuMeHeHus. UCKYCCMBEHHbIX
HeUpOHHbIX ~ cemell HA  OCHOGe
COBPEMEHHBIX CNOCOD08 U MEMOOUK
Ymeem ucnonvzoeams nooxoowt u
Memoobl OYeHKU A0eK8aAmMHOCIU
Heupocemesvix Mooenell u
0ocmosepHOCmU Pe3yIbmamos
MOOeIUPOBAHUS HA UX OCHO8e.
4  Hcnonviosanue | 3nHaem ocHogHble apxumexkmypul | Bradeem mamepuanom 1IK-2
HEUpOHHbIX  cemell | HeUPOHHBIX cemell, npumeHsaowuecs | OaHHO20 pasodeid. H[Kx-21
ona npozHO3a | Ha NpaKkmuke Bevinonnun u 3awumun
4 Memeoponozuueckux | Braoeem Hagvlkamu u npuemamiy no | npakmuueckyro pabomy
eenuyuH. 8bINOTHEHUIO uHCcmanAyull | ¢ oyeukou He menee 15
NpoOCPAMMHO20 U aAnnapamuozo | 6anios (u3 20
obecnevenust 0is1 MOOEIUPOBAHUSL U | BO3MOICHDIX).
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No Tema unu pazoen Tokazamens Kpumepuii oyenusanus | @opmupyemvle
n/n OUCYUNTIUHBL KoMnemeHyuu
u
UHOUKAMOPbI

HEUpPOHHbLIX ~ cemell HA  OCHO8e
COBPEMEHHBIX CNOCOD08 U MeMOOUK
Ymeem ucnonvzosams nooxoowvl u
Memoobl  OYEHKU  a0eK8amHoCmu
Helpocemeswvix Mmodenetl u
docmoseprocmu pe3yibmamos
MOOEIUPOBAHUS HA UX OCHO8E.

KpuTtepun oueHKH NpakTHYecKHX 3adaHMii (TeKyummii KOHTPOJIb, ()OpMHPOBaHME
KOMIEeTeHIHIi):

20 6aJ1710B. BBITIOJIHEHBI BCE 33JaHUs IPAKTUYECKUX padoT, CTYACHT YeTKO U 6e3 omnbok
OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI,

15 6aI0B: BBINOJIHEHBI BCE 3aJaHUS MPAKTUYECKUX palOT, CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMU,;

10 6a/s10B: BBHIMOJHEHBI BCE 33/IaHUS MPAKTUYECKUX PAaOOT ¢ 3aMEYaHHUSIMHM, CTYICHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMU;

5 0aju1a: CTYJIEHT BBIIOJIHUI HENPaBWIbHO 3aJaHMUs NPAKTUYECKUX pPabOT, CTYHAEHT
OTBETWJI Ha KOHTPOJIbHBIE BOIPOCHI C OIIMOKAaMH UM HE OTBETUJI HA KOHKPETHBIE BOIIPOCHI.

0 6a/J10B: CTYICHT HE BBIOJHWI 3aJaHHAS TPAKTUYECKUX PadoT.

TeMbl MPAKTUYIECCKUX paGOT

Hcnonb30BaHne TEXHOJIOTHA KOMIIBIOTEPHOTO 3PEHUS, peaan30BaHHbIX B MOyssix QGIS, mis
KJTACCHU(PUKAIIUU CITYTHUKOBBIX CHUMKOB.

HeﬁpOCGTCBBIG TCXHOJIOTHU IJIA TPOTHO3UPOBAHUA METCOPOJIOTHUICCKUX / THAPOJIOTUUCCKUX
BEJIMYMH (Ha BHIOOD CTYACHTA)

Kputepun  oneHMBaHMsi  HHAMBHAYAJbHOT0  OTYeTa O  BBINOJHEHHH
caMoCTOSITEJIbHOI  pa6oThl  (KoHcmekTa) (TeKymMid  KOHTPOJb, (OpMHUPOBaHUeE
KOMIIETeHIHii):

20 0annal KOHCIEKT HAMHCaH B CPOK, CTPYKTypa W CTWJIb H3JIOKEHHS pPabOTHI
00pasioBbie; padoTa BBIMOJHEHA CAMOCTOSTENBHO, MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIFOUCHHS] M BBIBOJIbI, NIPAaBUIIbHBIC OTBETHI HA BCE BOIPOCHI IPH 3aIIUTE KOHCIIEKTA; TeMa
KOHCIIEKTa PACKPbITa MOJHOCTHIO; CIUCOK UCIIOJIb30BAaHHBIX HICTOYHUKOB COJICPIKUT TpeOyeMoe B
3a/IaHAU YHCIIO UCTOYHUKOB;

15 ©amma: coxepKaHUE COOTBETCTBYET TEMAaTUKE KOHCIIEKTA; BBINMOJHEH C
HE3HAYUTEIbHBIMU 3aMCUaHUSIMU; pa00Ta BBIMOJIIHEHA B CPOK, B CTPYKTYpPE U CTUJIC HET TPYObIX
ommboK; paboTa BBINOJHEHA CaMOCTOSATENBHO, IMPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJIFOYCHHS U BBIBOJIBI; IPABUIIBHBIC OTBETHI HAa BCE BOIIPOCHI C MMOMOIIBIO MTPEIIOAABATENS IPH
3aIUTe KOHCIICKTA,;

10 6amnoB: colepikaHue KOHCIEKTa B LIEJIOM COOTBETCTBYET 3asBIICHHOW TeMe; CHaH C
HapylieHueM rpaduka, B 0pOPMICHUH, CTPYKTYpe M CTHJIEC pabOThl €CTh HEIOCTaTKd; paborta
BBINIOJIHEHA CAaMOCTOSTENILHO, MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHMS; OTBETHI HE Ha BCE
BOIIPOCHI IIPH 3aIUTE KOHCIICKTA,;

5 Gamna: conepkaHue KOHCIEKTa 3HAYMTEIbHO OTKIOHSETCS OT 3asBICHHOW TEMBI;
OTCYTCTBYIOT WJIM CJICJIaHbI HEMIPABUIIbHBIC BBIBOJIbI U 000OIICHMST; HET OTBETOB HA BOIPOCHI IIPH
3aIUTe KOHCIICKTA.
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0 6any10B: pa60Ta HC BBINIOJIHEHA UJIM HE COOTBETCTBYCT 3asBIICHHOM TEMCE, BBIIIOJTHCHA HE
CaMOCTOATCIIbHO

TeMbl KOHCIIEKTOB

Obwue ceedenuss 0 COBPEMEHHBIX NPOZPAMMMBIX CPEOCMBAX U CUCTHEMAX MOOEAUPOBAHUS]
UCKYCCMBEHHbIX HEUPOHHBIX Cemell.
Xapaxmepucmuku  COBPEMEHHLIX — NPOZPAMMHBIX — Cpeocme U  cucmem  MOOEIUPOBAHUs
UCKYCCMBEHHbIX HeUPOHHBIX Cemell.

TemaTnka BONpoOCOB IJIsl CAMOCTOATEILHOI PadoThI

Obwue ceedenus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCMEAX U CUCMEMAX MOOEAUPOBAHUS
UCKYCCMEEHHBIX HEUPOHHBIX cemell.

Xapaxmepucmuku cO8pemMeHHbIX NPOSPAMMHBIX CPEOCME U CUCEM MOOEUPOBAHUS.
UCKYCCMBEHHBIX HEUPOHHBIX cemell.

Hcmopus co30anus HellpoHHbIX cemell

8.1.1 Ouenounvie mamepuavl 071 RPOMENHCYMOYHOU ammecmayuu 6 popme - 3auema
JeMOHCTpPAalIMOHHBII BAPHAHT TecTa ((pparmMeHT)

1. Yro siBisieTCsl BX0I0M HCKYCCTBEHHOT0 HelipoHa?

O  MHOXECTBO CUTHAJIOB

O  CIOMHCTBEHHBIH CHUTHAI

O  BECOBBIEC 3HAYCHHUS

O  3HAYCHUS aKTUBALIMOHHON (QyHKINU

2. Kakoii 43 BHI0B MAIIMHHOIO 00y4eHHs] OCHOBBIBAETCSI HA B3aHMOAEHCTBHH 00y4aeMoil CHCTEMBbI
co cpenoi?

o I'mybunnoe obydenue

OOyueHue ¢ NOAKPEIUICHUEM

OOy4eHue ¢ yunuTeseM

OOyueHue 6e3 yuuTes
. Kakoro Bua HeiipOHHBIX ceTel He CylecTByeT?

HausHrlie

NmnynscHble

[IpotuBoGOpCTBYIOIIHE

PexyppenTHbie
. KTo co3naj1 nepBy1o Mojieib HCKYCCTBEHHBIX HEHPOHHBIX ceTeli?

Hasun U. Pymensxapr, Ix. E. Xuaton u Ponansn J[>x. Bunbsmc

®ponHk Pozenobnart

Maxk-Kamnok u ITutte

Sn Jlexyn

4. HeiipoceTH X0OpoOIlO MPOSIBJIASIOT KAK B Pacno3HABAHWU, TAK U B reHepallMy H300paKeHMid.
C reHepanueil KAKHX CBOHCTB 00beKTOB y HEHPOHHBIX ceTell BOSHUKAKOT MP00JieMbl?

o  Texcrypsl

o I'myOuna, KOTUYECTBO MUKCENEH

o ®opma

o Iger

5. ¥ mamunHoro o0y4deHuss ectb psaa 3aaady. Kak Ha3pIBaeTcsi Ta, KOTOpasi HampasJieHA
Ha NMpeJcKa3aHue 3HAYeHWsl TOW WJIM HMHOIl HeNpepbIBHOW YUCI0BOW BeJMYHMHBI ISl BXOJHBIX
NAHHBIX?

o Knacrepuzauus

O O O WO OO O wWwo o0 O

o
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o Perpeccus
[lepeobyuenune
o Kriaccudukanus

o

Matepuaisl Ajisi IpOBEACHHS TEKYIIETr0 U MPOMEKYTOYHOTO0 KOHTPOJIS 3HAHUM CTYACHTOB

KonTponupyemsie
KoHntponupyembie TeMbI
Ne Bun xouTpons KOMTICTCHITNH/
(pazmensr)
WHJMKATOPBI
1 3auer 1,2,3,4 TIK-2
MAKnk-2.1

IIpuMepHBI CIIHCOK BOIIPOCOB K 3a4eTy

Bormpocsr k 3auery.

Bompocs! 1o hopMupOBaHHIO U PA3BUTHIO TEOPETHUCCKUX 3HAHUM, MPETYyCMOTPEHHBIX
KOMIICTCHIIMSIMH, 3aKPEIUICHHBIMH 3a IUCHHUILUIMHOM (IIPUMEPHBIE BOITPOCHI 110 JICKIIHOHHOMY MaTepHaly
TUCITATITUHBI):

O06nacTy NpUMEHEHUS] UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

CtpyKTypa 1 CBOMCTBA UCKYCCTBEHHOI'O HEMPOHA.

Pa3HOBUIHOCTH MCKYCCTBEHHBIX HEMPOHOB.

Krnaccudukarus nCKyCCTBEHHBIX HEHPOHHBIX CETEH M UX CBOMCTBA.
[locTanoBKa U BO3MOJKHBIE ITyTH PEIICHUS 3a/1a4l 00yUEHUS UCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

agrwnE

6.  OOyueHue c yuuTesnem

7. Anroput™M oOpaTHOTO pacHpOCTPaHEHUs OIINOKH.

8.  OOyuenue 6e3 yuurers.

9.  Hacrpoiika uyncia HEHPOHOB B CKPBITBIX CIOSX MHOTOCJIOWHBIX HEHPOHHBIX CETEH

B Ipoliecce 00yueHus. ANTOPUTMbI COKpalieHus. KOHCTpyKTUBHBIE aJlTOPUTMBI.

10. IIepcenTpoH.

11. TlpencraBneHue 3aauu B HEHPOCETEBOM JIOTHUYECKOM Oasuce.

12. TIpumenenne MHC st MoiemMpoBaHUs CTATHYECKUX OOBEKTOB

13. IIpumenenune MHC mns kmaccudukamnum

14. Tlpumenenune MHC st annpoxkcumanuu GyHKIHHN.

15. Ilpumenenne MHC nns xnactepusanuu, BpEMEHHBIX PSIIOB, JIMHEMHBIX JUHAMUYECKUX
00BEKTOB.

16. O6u1me cBeieHUs O COBPEMEHHBIX MTPOrPAMMHBIX CPEACTBAX U CHCTEMaxX MOJETUPOBAHMS
VCKYCCTBEHHBIX HEHPOHHBIX CETEH.

17. XapakTepucTUKH COBPEMEHHBIX IIPOrPAMMHBIX CPEJICTB U CUCTEM MOJICJINPOBAHUS
UCKYCCTBEHHBIX HEHPOHHBIX CETEM.

18. Hcropust co3naHust HEHPOHHBIX ceTeil

Kpurepnn oneHmBaHMsA  YCTHOIO OTBeTa HAa  KOHTPOJIbHBIE  BOIPOCHI
(MpoMeKyTOUYHBIH KOHTPOJIb, (JOPMHPOBAHHE KOMITETEHIIU):

bamel 3a Tekymyto paboTy CTyAEHTa [0 JUCLUILIMHE HAYUCIAIOTCS MpenojaBaTeieM B
TeueHune cemectpa. HabpanHas cTyiIeHTOM cymMMa 0aJuloB BBICTABIIsICTCS B BEIOMOCTb. CTyIeHTY
JOJKHA TIPEIOCTABIATHCA HHPOpMaIus 0 HabpaHHOU UM cymme OamioB. CTyeHT, HaOpaBIIUi B
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pe3yJbTaTe TeKyIer padoTel o nucnuminae Menee 30 0auioB, HE TOMyCKaeTCs K claye 3a4yeTa.
Emy BrIcTaBNISIeTCS akageMU4ecKast OleHKa «HE 3a4TEHOY.

Ecin Ha 3auere oTBET CTyJeHTa oleHMBaeTcss MeHee dyeM 20 OamuiamMu, TO IpeaMeT
CUUTACTCS HE CITAHHEBIM, B BEIOMOCTb BEICTABIISICTCS aKaJeMUUecKas OICHKA «HE 3a4TCHOY.

Ecnu Ha 3auere cryneHt HaOupaer 20 u Gosee 0ayjioB, TO OHU NMPHOABISIOTCA K CyMMe
0asIoB 3a TEKYyIIyI0 paboTy M MEpPEeBOIATCS B aKaJeMUYECKYIO OLIEHKY (CM. HMXe), KOTopas
(uKkcupyercs B 3a4eTHOM KHUXKKE CTYJIEHTA.

3ader nMpoBOAUTCS B (hopMe TECTOBOTO 3a1aHUs CPEICTBAMU 00pa30BaTEIHHOTO MOpTalia
educa.isu.ru u3 20 BOpocoB U OLIEHUBACTCS M0 2 Oaijia 3a KaXIblii PABUIIbHBIM OTBET Ha BOTIPOC
(makcumanbHo 40 6amtoB 3a Tect). OOIas OlleHKa BBICTABIIAECTCA KaK CyMMa TEKYIIIETO KOHTPOJIS
Y TIPOMEXYTOYHOT'O KOHTPOJISI 110 OayuTbHOM cucteme: 60 6amuioB u Oojiee — «3a4TeHOy», MeHee 60
0aJIOB — «HE3aYTCHOY.

Pa3paborumk:

> JloueHT Kadeapsl THAPOIOTHH
L 7‘ ¥ TIPHPOIOTIONB30BAHKS
E.H. Cyteipuna

IIporpamma cocraBneHa B cooTBercTBUM ¢ TpeboBanmsimMu PI'OC BO mno HampaBieHUIo

noxarotosku 05.03.04 I'mapomereoposorus.

IIporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapbl THAPOIOTHH U IPUPOAONOIB30BaHUS TPOTOKO
Nell ot 12.05.2023 /7
KT
3aB. xadenpoi E.H. Cyteipuna

Hacrosimasi mporpaMMa He MOKeT ObITh BOCIPOU3BeeHA HU B Kakoii ¢gopme Oe3
NpeIBapUTEeIbHOr0 MMCHbMEHHOT0 pa3penieHus: Kadeapbi-pa3padoTUyuKa NPOrpaMmbl.
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JIMeT coryiacoBaHHs, JOMOJTHEHHH U H3MeHeHH
B paGo4yio nporpaMmmy AHCHHILIHHEI
Ha 2024/2025 y4eOHBIN roj

1. BHecTy u3MeHeHus:
1) mammenoBanue 1.8.1 «Oyenounvie cpedcmsea (OC)» H3M0XKUTH B HOBOM
penakuuu — « Oyenounvie mamepuansi (OM)
2) HauMeHOBaHUe « OyeHouHble cpedcmaa Ollsl 6X00H020 KOHMPOJIA» U3II0KUTh
B HOBO# pefakuuy - « OyenouHvle mamepuansl 0 6X00H020 KOHMPOLAY
3) maumeHoBaHMe « OQyeHOUHblEe cpedCmBa MeKYUe20 KOHmMpOoasy U3JI0XKHUTH B

HOBOH peaaKnuy - ((OZ{QHOLIHble mamepudilol meKyujeco KOHmpOoia»

2. BHecTu HONOIHEHUA:

1) JToGasuTs B 11.6.2 ITporpammMHoe obecrieuerne cepliky Ha peectp 110 Ha 2024
r. - https://isu.ru/export/sites/isu/ru/employee/license/.galleries/docs/Reestr-
PO-all-2024 .xlsx

ik

JlexaHn reorpadudeckoro ¢pakyiapTeTa ' % ; Bomorxusa C.K.
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