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. Ieau u 3aqa4u AUCUMILIUHBI (MOTYJI51)

Heas - dopMupoBaHue y CTYACHTOB MPEICTABICHU B 00JaCTH pa3pabOTKU WHTEIUICK-
TyaJIbHBIX I/IH(l)OpMaIII/IOHHBIX CHUCTEM, HUCIIOJB3YIOIIHUX almaparT MallMHHOI'O 06yquH$[, KOTO-
PBIC IMMO3BOJIAIOT pCIIATh MPAKTHYCCKUE 3aJadd aHalin3a AAaHHBIX B THAPOMETCOPOJIOTHYCCKUX

HCCICOOBaAHUAX.
3amaun

* U3y4YeHHE OCHOBHBIX INPHUHIIMIIOB OpraHU3alMi HH(OPMAIMOHHBIX IPOI[ECCOB B
HEHPOKOMIIBIOTEPHBIX CHUCTEMAX;

* pa3BUTHE NMPAKTUYECKUX YMEHHMI NPOEKTHUPOBAHUS M CO3[aHUS MPUIIOKEHUHN, UCIIONb-
3YIOIIMX METO/Ibl BEIUUCIUTEIbHOTO MHTEIIEKTA;

* 3HAKOMCTBO C CYIIECTBYIOIIMMH TEXHOJOTHSIMH MAIIMHHOIO OOYYEHHUS HCIOJIb3YI0-
LIUXCA IS PELICHUS] IPAKTUYECKUX THIPOMETEOPOJIOTMYECKHUX 3aaY;

* BEIPa0OTKA HABBIKOB MO MPOSKTUPOBAHUIO O0YYAIONIMXCSl MOZEIEH sl perIeH s 3a1a4
KJ1accu pUKaLMY, KIacTepU3allui, perpeccuy U U3BJICUEHUS 3HaHUM.

1. Mecro nucuuninnsl (MoayJis) B ctpykrype OITIOII

VYyeOnas qucuurumHa (Mmonyib) @TJ1.02 HeiipoceTr B THAPOMETEOPOIOTMU OTHOCUTCS K
(akyIbTaTUBHBIM U CIIUTUINHAM.
Jlns u3ydeHus JaHHON y4eOHOW NUCHUIUIMHBI (MOYJisl) HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (popMHUpyeMbIe MPEAIICCTBYIOIMMHU AUCIUIUIMHAMK: «Beb-nporpaMmupoBanue B THI-
pomereoposioruny», «Mudopmatuka», «MHbopManoHHbIE TEXHOJIOIMM A 00pabOTKU MeTeo-
POJIOTMYECKUX TAHHBIX).
[lepeyenr mocnenyromMx Y4eOHBIX TUCHMILINH, AJ KOTOPHIX HEOOXOAHWMBI 3HAHUS,
YMEHUS ¥ HaBBIKU, (DOPMHUPYEMBbIC TAHHOH y4eOHOM TUCHUILUIMHON: «Jlu3aitH BeO-TIpUII0OKECHUIM
B TUJPOMETEOPOIIOT .

I11. TpeGoBanus Kk pe3y1bTaTaM O0CBOEHHUS AUCHMIIIMHBI (MOIYJIA)

[Iporecc ocBOCHMS AMCHUILIIMHBI HAMpaBieH Ha (GOPMHUPOBAHUE KOMIETEHIUH B COOT-

BCTCTBUH C

dIoC BO wu

05.03.04 «'uapoMeTeOPOTIOTHsY.

OIl BO

110 AaHHOMY HAITpaBJICHUIO IIOATrOTOBKH

[lepeueHp MIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCITUTUTHHE (MOJYIII0), COOTHECCHHBIX C
MHJMKAaTOPaMH JOCTHKEHUS KOMIIETEHIIUN

Komnerenmus

HNuaukaTopsl KOM-
METESHITUH

Pesynbrarer 00ydeHust

TIK-2

Cnioco0eH UCIoIb-
30BaTh 3HAHUS, BbI-
Oupartpb U HCIOIB30-
BaTh METOJIbI IIPU
PELlIeHNU HAayqHO-
HCCIIEI0BATENBCKIX
3a1a4 B 001aCcTH
THPOMETEOPOTIOTUH

WAKIIK-2.1
[Ipumenser 3Ha-
HUSL, HOAXObI U
METOJUYECKHUH aI-
napar Ul perieHus
npoHIbHBIX Ha-
y4HO-
HCCIEA0BATENbCKUX
3amad

3HAaTh
OCHOBHBIE apXUTEKTYpbl HEHPOHHBIX CeTel, MPUMEHSIOLINECS Ha
MPaKTHKE;

OOIIYI0 METOOJIOTHIO CHHTE3a CTPYKTYPhl HEHPOHHOW CETH IS pe-
IICHHS IPUKJIAJHBIX 3a1a4;

yMEThb

UCIIOJIb30BaTh OAXO/IBI M METOJIBI OLIEHKH aJIEKBaTHOCTH HeHpoceTe-
BBIX MOJEIIeH 1 JOCTOBEPHOCTH PE3YIbTaTOB MOJESIHPOBAHMS Ha HX
OCHOBE;

BIIAJIETh

HaBBIKAMH ¥ IPUEMaMH 0 BBINOIHEHUIO HHCTAUIALMI [TPOrpaMMHO-
IO U aliapaTHOTro 00ECIIeYeHHUs I MOJCINPOBAHHS H IPUMEHCHUS
HCKYCCTBEHHBIX HEHPOHHBIX ceTell Ha OCHOBE COBPEMEHHBIX CIIOCO-
0OB M METOJIUK;

MPaKTHYECKUMH HABBIKAMH 1O TIPUMEHEHHIO COBPEMEHHBIX HHCTPY-
MEHTANbHBIX CPEJICTB ISt IPOSKTHPOBAHHS U PEATH3aIHH HCKYC-
CTBEHHBIX HEHPOHHBIX CETeH;

IpUeMaMK U HaBbIKaMH KBaTH(UIMPOBAHHOTO aHajK3a U 000011e-
HUS UHPOPMAIIUK U3 PA3INYHBIX HICTOYHUKOB HayYHO-TEXHUYECKON
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Komnerenmus

HNuaukaTopel KOM-
METEHIIUHN

Pesyneratel 00yueHus

MH(OpPMAIIHUH 110 BOIIPOCaM pa3paboTKH, 0OyYEeHUS U IPUMEHEHNUS
HCKYCCTBEHHBIX HEMPOHHBIX CEeTeH




1V. Conep:xkanue M CTPYKTYpa IMCHUILIMHBI (MOAYJIsT)

OO0beM U CLMIUIMHBI COCTABIISAET 2 3aUCTHBIC SAUHUIIBI, /2 Yaca.
dopma IPOMEKYTOYHOM aTTECTALIMU: 3a4eT.

4.1 Couepmafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 10 TEMaM, C YKa3aHUEM BUI0B y'leﬁHbIX 3aHSTHH M OTBEJEHHOI0 HA HUX KOJIHY e-
CTBA aKAACMHUICCKHUX YaCoB

i
g{ Buner yaeOHOl paboThl, BKITIOUAst CAMOCTOATENLHYIO pa-
) {E 00Ty 00YJarOIUXCsl, MPAKTUIECKYIO MOATOTOBKY U TPY-
” s = JOEMKOCT (B Yacax) dopma TEKYILETO
= § § 5 KOHTPOJIA yCIIEBae-
Ne Payen THCLUILTHIb Tema 3 = 5 5 KonrakrHas pabora npernongaBaress ¢ o0ydaro- é } mocti/ dopma
n/n 3 = E& IMHCS S 5 | HpOMEKYTOYHOI
© g % ; Cemunap/ g % arrectaiuu (10 ce-
» 2 Tewws [MpakTHYecKoe, KO 3 = MecTpam)
z = et 71a00paTopHOE 5 E
= 3ansThe/ ©
1 TeXHOJIOrMU M MOJICITH MAIIMHHOTO 00YUYCHHUS 6 38 5 33 | KoHCHeKT.
2 Hcnonp30BaHue HEHPOHHBIX ceTel s Kiac- | 6 8 3 4 1 Brimonnenune mpax-
CU(UKAIIMY U aHAIIM3a CITYTHUKOBBIX CHUIMKOB TUYECKOH  PaboTEHI.
KoHcnekr.
3 Hcnonp3oBaHne HEWPOHHBIX CETeW Ui THAPO- | 6 8 3 4 1 Brimonnenune mpax-
JIOTUYECKUX MTPOTHO30B THUYECKOH  paboTHI.
KoHcnekr.
4 Hcnosnp30BaHne HEWPOHHBIX CeTeil IS TPOrHo- | 6 10 3 6 1 Brmonnenne mnpak-
3a METEOPOJOTNYECKHX BEINYNH THUYECKOH  paboTHlI.
KoHcnekr.
[TpomexxyTouHas aTTecTarus 6 3ager
KCP 6 3
Bcero 3a nepuos 6 72 14 14 8 33




4.2. TIlnan BHeayANTOPHOH caAMOCTOATEIbHON PadoThl 00y4aIOIMXCS MO TUCIHUIIINHE

CamocrosiTenbHas paboTa 00yJaronmxcs 0 Y4eOHO-MeTonnIecKoe
Cemectp HasBanue paszaena, Tembl Bun camocTositensHol pa- | Cpoku Beimoi- [TpyaoeMKocTh HEHORHOE | 5 e crieuenne camocTos-
00THI HEHUS (dac.) CPEACTBO TEJIbHON pabOTHI
6 Texnomornn u Mozenu MammuHHOro|Koncmekt Ha Temy: O6uwue| Jlo Hadama mpo- 33 O1eHKa KOH-
o6yqu1/151 ceeoenuss o0 COBPEMEHHBIX Me)KYTOQHOﬁ CIICKTAa (OI_ICHKa
NPOSPAMMHBLY  CPEOCMEAX U|  arrecTaliu B Oaytax: ot 0
cucmemax — MoOenupOBaHuUs 710 20 6aios)
UCKYCCMBEHHbIX — HElPOHHbIX
. ocH. 1-6
cemei.  Xapakmepucmuxu
COBDEMEHHBIX NPOSPAMMHBIX
cpedcme u cucmem Mooenu-
posanus UCKYCCMBEHHbIX
HelpPOHHbIX cemell.
OO0t 06beM caMOCTOSITENBHON pabOThI MO TUCHUIUIMHE (Yac) 33




4.3 Conep:xaHue y4eOHOT0 MaTepuasia

1 Texnonozuu u moodenu mawiunnozo ooyuenus. cmopus co3oanus HeupoOHHbIX cemell.
Obnacmu npumeHenus UCKYCCMBEHHbIX HelupouHuvlx cemeti. Cmpykmypa u c80uUcmea UCKyCCmeeH-
Ho2o Hetipona. Paznosuonocmu uckyccmeenHuvix Hetiponos. Ilepcenmpon. Knaccuguxayus uckyc-
CMBEHHBIX HeUPOHHBIX cemell U ux ceotcmea. [locmanosxka u 603MONCHbIE NYMU peuleHuss 3a0ayu
00yueHUs UCKYCCMBEHHbIX HEUPOHHBIX cemell: 00yYeHue ¢ yyumenem, aie0pumm oOpamuo2o pac-
npocmpanenus owubku, obdyuenue 6es yuumens. Hacmpoiika yucna HeupoHos @ cKpblmbviX ClOAX
MHO2O0CTIOUHBIX HeUpOHHbIX cemell 6 npoyecce 00yuenus. Aneopummel cokpawenus. Koncmpyxkmug-
Hovle anzopummol. Obwue ceedeHuUss 0 COBPEMEHHBIX NPOSPAMMHBIX CPeOCMBAax U CUCMEMAX MO0 e-
JUPOBAHUS UCKYCCMEEHHBIX HEUPOHHBIX cemetli. Xapakmepucmukyu CO8PEMEHHbIX NPOPaAMMHBIX
cpedcme u cucmem MoOenUpOBaAHUsL UCKYCCMBEHHBIX HEUPOHHBIX cemel.

2 Hcnonvzoseanue neiiponnsix cemeil 011 KNacCUQUKAuyuu u anaiuza CRYmHUKOB8bIX CHUM-
K06. Hcnonvzoeanue mexHono2uti KOMNbIOMEPHO20 3PEHUsl U 21YO0K020 MAWMUHHO20 00yYeHus —
ceepmounbix Helipounwvix cemei (CNN) Ona knaccugurayuu munog noocmunarowerl no8epxHoCcmu,
CHeea, obnauHocmu no CnymHukogvim chumxam. ObyyeHue no 6vlbopke mexkcmyp — HeOOIbUUM
U300padNCeHUsAM C npuMepamu chead, 0OIAYHOCMU, 3eMU U M.0., KOMOPbIM NPUCBAUBAEMCS OND e-
oenennas memka knacca. Tecmuposanue mooenu u oyenka mounocmu kiaccugpuxayuu. Pewenue ¢
NOMOWBIO CEEPMOYHBIX HEUPOHHBIX cemeli NPoOaemMbl, CAZAHHOU C Ce30HOCMbIO ANROPUMMO8 KIdC-
cugurayuu. Onvim MOHUMOPUH2A COCMOSHUSL CHEHCHO20 NOKPOBA, CO30AHUSL MACOK 00IAYHOCU,
PACNO3HABANHUSL MUNOE 0OIAYHOCMU, OYEHKU COCMOAHUSA NOOCMUIAOWeld NOBEPXHOCMU U MOHUM O-
PUH2A COCMOAHUSL BOOHBIX 00bekmos Ha meppumopuu Poccuu u 3a pybesicom ¢ npumenenuem Heti-
pocemegblx mexHoo2utl Kiaccugurayuu chumxos. Hcenonvzoeanue I'MMC-mexnonozuil 015 eHeope-
HUs HEUPOHHBIX cemell U UX 00yUeHUs.

3 Hcnonv3oeanue HeupoHHBIX cemell 0 2UOPONOcUYECKUX npozHo306. OcHosHble dma-
nvl pazpabomru NPOSHO308 C NOMOWbIO HEUPOHHBIX cemell: NPAasUibHblll N00O0p apXumexKmypbl
HEeUPOHHOU cemu Ol peuleHus: KOHKPEMHOU 3a0aqu, 6blOop 00y4aowux OAHHbIX, NOCMOSHHOE
oOyueHue HeUpPOHHOU cemu, eé mecmuposanue U NpoeepKa NOJIY4eHHbIX OAHHbIX, Henocpeocmaee -
HOe UCNOIb308aHUe HeUPOHHOU cemu OJisl 2UOPONOSUYECKUX NPOSHO308, KOPPEKMUPOBKA pabOmbl
cemu no pe3yrbmamam ee ucnoab3o8anus. Mcnonv3osanue peKyppeHmuslx HeUpOHHbIX cemell U Ux
PA3HOBUOHOCMU CO CHEeYUAIbHOU apxumexmypou Hetponuou cemu Long Short-Term Memory
(LSTM) onsa cocmagnenus 2udpono2uieckux npocHo308.

4 Hcnonv3zoeanue neipoHHbIX cemell 011 NPOZHO3A Memeopo102uieckux eeaudun. llpu-
MEHeHUsl CMAHOAPMHBIX ANOPUMMOSE HEUPOHHBIX cemell, pa3paboOmAaHHbIX 018 IKCMPANnoaAYUU
8DEMEHHBIX PAO08, 8 YEAX KPAMKOCPOUHO20 NPOSHO3a Memeopoocuieckux geaudun. Obyuaouue
gvioopku.. Ilouck 603modHcHOCMeEN UCTONBL30B8AHUS 0TI IMUX YeTlell AlbMEPHAMUBHBIX AN20PUMO8
HeUPOHHBIX cemell, NPeOHA3HAUEeHHbIX OIS yeaell KIacCu@urkayuu (areopummos 3KCHepmHbIX CUC-
mem), npumeHeHue HeupoOHHLIX cemeli 05 pacyema HeIUHeUHbIX NONPABOK K NPOSHOCMUYECKUM
NOJIAM Memeo2IeMeHmOos.

4.3.1 IlepeyeHb cCeMUHAPCKUX, IPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT

~ TpynoeMKkocTh o
¥a)
S (uac.) &
o HaunmenoBanue Q
No = CEMHHAPOB, 5 S o dopmupyemsle
—_— CU =
/n 5 MIPaKTUYECKUX o m E 32 é g KOMIIECTCHIIUU
o
§ u naboparop- 33 = E § = (MHIUKATOPBI)
a, HBIX paboT [ E e 2 5 =
s f=P= =
= ®
1 Ucnonp3oBanue | McnonszoBanue 6 Brimonxenne [1K-2
HEWPOHHBIX TEXHOJIOTUN IPaKTHIECKOM pa- NIK k2.1
cerel it KOMITBIOTEPHOTO GOTHI (OLCHKA B
knaccuuka- | 3peHUs, peanu- Gamax: or 0 10 20
IIUM ¥ aHAJIM32 | 30BaHHBIX B MO-




~ TpynoeMKkocTh o
= (4ac.) )
o HaunmenoBanue Q
No i CEMHHAPOB, 5 S o dopmupyemsle
/i 5 MIPaKTUYECKUX o @ E § § E 2 KOMIIECTCHIIUH
§ u 1aboparop- 383 = S =z (MHIUKATOPBI)
N HBIX paboT SN~ 2 5 =
2 £ F 8
CNyTHUKOBBIX | aymsax QGIS, 0auIoB)
CHHMKOB JUTSL KITaccudu-
KaIlM{ CITyTHH-
KOBBIX CHUMKOB.
2 Ucnonp3oBanue | HelipocereBbie 8 Brimonnenue ITK-2
HEWUPOHHBIX TCXHOJIOTUH IJIsA HpaKTH‘{CCKOﬁ pa- NIKomk-2.1
cerel Ui TuI- | TPOrHO3HPOBa- GOTHI (OLICHK B
POJIOTMYECKUX | HUSI METEOPOJIO- Gamax: or 0 10 20
POTHO30B ru4eckux / ruj- 6aLI0B)
Hcnonp3oBaHre | pOIOrHYECKUAX
HEWPOHHBIX | BEIWYUH (HA
cereid /i mpo- | BBIOOP CTYJIEH-
rHO3a METEO- | Ta)
POJIOTHYECKUX
BEJINYNH

4.3.2. IlepeyeHb TeM (BOIIPOCOB), BBIHOCHMBIX HA CAMOCTOAITEIbHOE M3yYeHHE CTY/JACH-
TaMHU B paMKax camMocTosiTe1bHoi padotsl (CPC)

No do eMa

Tema 3aganue pMHpyeMad NIK
/11 KOMIIETEHIIN
1 Texmomornn u Momenu | Koncnexr Ha temy: Obwyue T1IK-2 NIKmnx-2.1

MAaIIMHHOTO O0YYeHHUS CBEOCHUSI O COBPEMEHHbIX
NPOSPAMMHBIX  CPeOCBax
U cucmemax Mooenuposa-
HUs UCKYCCMBEHHbIX
HeupoHHblx cemell. Xa-
PaKmepucmuxu cospe-
MEHHBIX NPOSPAMMHBIX
cpeocms u cucmem mooe-
MUPOBAHUSL  UCKYCCMBEH-

HbIX HEUPOHHBIX cemell.

4.4. MeTonuyecKkue yYKa3aHus 10 OPraHU3aluu caMOCTOATEIbHOI padoThI CTY1eHTOB

[{enb caMOCTOSTEBHON Pa0OThl — H3YYUTh M 3aKOHCIIEKTUPOBATh OMPEICICHHBIC TEMbl HEKO-
TOPBIX Pa3JeJIOB TUCIUILUIMHBI CAMOCTOSITENbHO. J{JIs Tydniei mpopaOOTKH U YCBOCHHSI MaTepraa
CTYACHTY HEOOXOIMMO HamKcaTh KOHCIEKTHI Ha 3aJJaHHbIe TeMbI. [IpoBepKka caMOoCTOATEIHHOM pa-
OOTBI OCYIIECTBIISCTCS MyTEM pa3MEIIeHHUs CTYIEHTOM KOHCIICKTOB Ha IopTalie eBuca.isu.ru

BrimoniHeHHast paboTa OllGHMBAETCs B OajuiaX, COIVIACHO pa3pa0OTaHHOW Oa/IbHOH cUCTeMe
(Ka<p1ii KOHCTIEKT MOXeT ObITh OT 0 10 20 6a/J10B B 3aBUCUMOCTH OT CTETIEHU OCBEIICHUS 3aaH-
HOI TeMaTuku). [Ipr HETOCTATOYHOM OCBEIICHUU 33JJaHHON TEMbI — CTYJICHTY BO3BpallacTcs 3a/1a-
HUE Ha J0pabOTKy C MOCIEAYIONMM cOOeCceTOBaHUEM JIJIsl BBISIBJICHUS! CTEIIEHU YCBOCHHUSI.

Pe3ynbTaThl caMOCTOSITENbHBIX paboT (pUKCHpYIOTCS Ha mopTtajie educa.isu.ru B 3JIeKTpOHHOM
BHJIE, YTO SIBIISICTCSI OCHOBAHHMEM [T OTCIIC)KHBAHUS YCIIEBAEMOCTH CTYICHTOB.

JUJisi BBITIOTHEHUS BCEX MEPEUUCICHHBIX CAMOCTOSATEIBHBIX pabOT CTYIAEHTY MPEIOCTABIISETCS
BO3MOKHOCTh MCITOJIb30BAHMS OHOTO U3 TPEX KOMITBIOTEPHBIX KJIACCOB BO BHEy4eOHOE BpeMs (Bce
KOMIIBIOTEPBI MOJKIIOUCHBI K ceTd "MHTepHeT" 1 o0ecneveHbl TOCTYIIOM B 3JIEKTPOHHYIO HHPOP-
MaIMOHHO-00pa30BaTENbHYIO Cpely YHUBEpcUTeTa), (JOHIOB CTallMOHAPHOW OuOIMOTEKH U (yH-
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nameHTtanbHou Oubmmoreku UI'Y, yntanpabix 3an0B MHCTUTYTOB akajgeMuu Hayk (COTJIACHO 3a-
KJIIOYeHHbIM ¢ HUMHU J{oroBopamu), poumaoB Oubmmorekn MpKyTCKOro ympaBlieHUS MO THAPOM e-
TEOPOJIOTUU U MOHUTOPHUHTY OKpY’KaroUleil cpelibl, UHANBHUAYaIbHbIX KOHCYIbTAIIUH C MPENoaaBa-
TessiMU (DaKyIbTeTa (COracHo rpaduKy eKeHeAeNbHbIX KOHCYIbTAIINUMN).

MeToanueckne peKkoMeHIallK 110 OpraHu3alui CaMOCTOATEIbHOW paboThl pacioiaratTcs
B DHOC UpkyTckoro rocyaapctBeHHOro yHuBepcutera («O6pa3oBatenbHbIi mopTan MpkyTckoro
rOCyJIapCTBEHHOTO YHUBepcHUTeTay). hitps://educa.isu.ru/login/index.php. 4.5. IlpumepHas Tema-
THKA KYPCOBBIX padoT (IIPOEKTOB)

He npenycMmoTpens! Tekynieil mporpaMmon.
. YueOGHO-MeTOaMYecKOe H MH(POPMALIMOHHOE o0ecneyeHUe TUCHUMIIMHbBI (MOLYJIs1)

Ilepedens JuTepaTypsl

1. wnbkoBckuii, M. A. MeTonbl aHanu3a 3HaAaHUN U JAHHBIX [DJIEKTPOHHBIN pecypc] : yd.-
Metoaud. nocodue / U. A. [lunbkoBckuil. - DneKTpoH. TeKcToBble naH. - HoBocubupcek : U3n-Bo
HI'TY, 2010. - 68 c. ; Her. - ObC "PykonT". - HEorpanu4. goctyi. - ISBN 978-5-7782-1377-7 : b.
1.
http://rucont.ru/efd/205790?urlld=jrLjISH8N5A97QeNB+5mFQtB78wUploE CcuGXbXVx1k966
kJkY K2kwkv1Prinee2fU3mlvSLwzDeVzQDG11X4Q==

2. Makmanos, A. B. TexHonoruu MHTEIUICKTYaJIbHOT'O aHAJM3a TaHHBIX [ DJICKTPOHHBINA pe-
cypc] : yuebnoe nmocodue / A. B. Makmanos, A. E. XKypasnes. - 2-¢ u3z., ctep. - DIEKTPOH. TEK-
croBble naH. - Cankr-IlerepOypr : Jlansb, 2019. - 212 c. - ObC "Jlanp". - Heorpanuu. goctym. -

ISBN 978-5-8114-4493-9 : b. 1I. [Tepeiitu K BHEIITHEMY pecyp-
cy https://e.lanbook.com/book/120063,
3. Octpoyx, A. B. WuTennexktyansHbie WH()OPMAIMOHHBIE CHCTEMBI U TEXHOJOTUH

[DnexkTponnsIii pecypc] / A. B. Octpoyx, A. b. Hukonaes. - 2-e u3a., ctep. - DIEKTPOH. TEKCTO-
Bble naH. - Cankrt-IlerepOypr : Jlanp, 2021. - 308 c. - ObC "Jlanp". - Heorpanuu. goctym. -

ISBN 978-5-8114-8578-9 : b. 11. https://e.lanbook.com/book/177839,

4. Anexcees, /. C. TexHONOrMM HMHTEUIEKTYaJIbHOTO aHAJIN3a JAHHBIX [ DJIEKTPOHHBIN pe-
cype] / [. C. Anekcees, O. B. lllekounxuH. - DneKTpoH. TekcToBble naH. - CankT-IlerepOypr :
Jlanp, 2022. - 176 c. - OBC "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-8299-3 : b. m.
https://e.lanbook.com/book/1875598) nepuonudeckue u3nanus

5. Journal of Glaciology (1947-...) [Dnektponnas Bepcus okypuamal. -URL:
https://www.cambridge.org/core/journals/journal-of-glaciology. — Pexxum nocryna: cBOOOIHBIN.

6. Permafrost and Periglacial Processes (1990-...) [Dnextponnas Bepcus xypHana]. -URL:
https://onlinelibrary.wiley.com/journal/10991530. — Pexum nocTyma: HEOrpaHHUYEHHBIH C YH-
TaJIBHOTO 3aJ1a SJIEKTPOHHOU uTepatypsl Hayunoii 6ubnnorexku um. B. I'. Pacnytuna.

I) CIMCOK ABTOPCKUX METOAUYECKHX Pa3padoToK:

ABTOpCKHE METOANYECKHE Pa3padOTKH OTCYTCTBYIOT.

A) 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI
0a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIE U MOUCKOBbIE CHCTEMbI

- http://gis-lab.info - HehopmanbHOE HEKOMMEPYECKOE COODIIIECTBO CICIIUAIMCTOB B 00JIaCTH
I'C u J133.

- http://www.gisa.ru - reounpopmarmonnsiii mopran ['MC-Accoruanuu.

- http://www.dataplus.ru — caiit komnanuu lata+.

- http://www.dataplus.ru/Arcrev/index.htm - caiiT 2;1eKTpOHHOTO U3JaHUs 110 TeOMH(DOPMATH -
ke ArcReview.


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.ngdc.noaa.gov/ngdctext.ntml - caiit HarnuonaneHoro meHtpa reodu3ndeckux
JaH-HBIX.

- DuekTponHble pecypchl Hayunoit 6ubanoreku MpkyTckoro yuuepeuteta - elibrary.isu.ru
- BJ1 BUHUTU PAH on-line
- OnexrponHble uznanus Wiley

Kaxnaplii crymeHT o0ecrmeueH WHAMBUIAYAJIbHBIM JIOCTYIOM K HWH(OPMAIMOHHO-
TEJIEKOMMY-HUKAIIMOHHOW ceTn «MHTepHEeT» K CIENYIOUIMM 3JIEKTPOHHO-OMOIMOTEUHBIM CHC-
TeMaM (3J1eK-TPOHHBIM OnbmnoTexkam — DBC; 3eKTpOHHBIN YUTANBHBIN 321 - DU3):

*  OBbC «M3narenscTBO Jlanb)»

*  DObC DU3 «bubmmotex»

*  DObC «HaunonanbHblil nndpoBoii pecypc «PykoHT»

*  DOBC «Aiibykc.py/ibooks.ru»

* DnektpoHHas 6ubanoreka « HTYUT.py»

*  DnextpoHHas OubIHOTEeKa «AKagEeMUs»

*  DnekTpoHHO-OnbmmoteuHas cucrema «3bC FHOpaitt»

* DnextpoHHas Oubiamoreka nuccepranuii PI'b

*  DObC «Hayunas snexrponHas oubmorexka «kELIBRARY.RU»

+ DKBCOH
* TocynapcrBennas undopmanmonHas cuctema «HaruonansHas 37eKTpoHHasE OUOJINO-
teka» (HOB)

VI. MarepuajibHO-TeXHHYECKOe oOecnieyeHne TUCIUNINHDI:

6.1. YueOHo-12a00paTopHoe 000py10BaHue:
- MyJbTUMEIUTHOE 000pyIOBaHUE JIJIS ICMOHCTPAIUH ITPE3CHTAINN
- KoMmmbroTepHBIE Kaacehl ¢ [TK

6.2. [IporpammHoe o0ecnevenue:

- GIS QGIS (exxeronno oonoBnsgemoe [10). VcnoBus HCIOIB30BAHUS MO CCHUIKE:
https://qgis.org/ru/site/ (6eccpouHo).

- Kaspersky Endpoint Security ast 6uzneca - Ctangaptasiii Russian Edition (exxeromno
oonorsiemoe I10) JIumensust Ne 1B081911180943145332406 ot 27.11.2019 (2 rona).

- Google Chrome (exeronno ooHoBnsiemoe [10). YcnoBus nCIONb30BaHUS MO CCBUIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

- Mozilla Firefox (exxeronno oonoBisiemoe I10). YcinoBus UCoap30BaHus O CChUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

- Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Ho-
Mmep Jlunensuu Microsoft 41059241 ot 07.09.2006 (6eccpouHo).

- Microsoft Office Professional Plus 2007 Russian Academic OPEN No Level. " T'ocynap-
ctBeHHBIH KOHTpakT Ne 03-162-09 or 01.12.2009 Homep Jlunensuu Microsoft
46211164" (6eccpouHo).

- Microsoft® Office Standart 2010. Homep JIunien3un Microsoft 60642086 ot 11.07.2012
(6eccpouHo).

- Microsoft®OfficeProfessionalPlus 2013 Russian Academic OLP 1License NoLevel. Mi-
crosoft Invoice Number: 9564549101 OOO "U1] 'Cubpon' ot 22.12.2014 (6eccpouHo).

- QGIS (Coboxanas reorpadudeckas HH(GpOpPMAIMOHHAS CHCTEMa C OTKPBITBIM KOJIOM)
YcoBus HCMONMB30BAHUS TI0 CCBIIKE: https://qgis.org/ru/site/(6eccpodHo).

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

- Cucrema aBromaruzanuu oubnuorek MPBMC64 (exeromno oonosmsemoe [10). lorosop
noapsaa 04-040-12 ot 21.09.2012 JIunien3usaNe670/1 ot 16.12.2015 (Geccpouno).

- 2GIS (exerogno ooHoBisiemoe [10). YcnoBust HCMOIb30BAHUS IO CCBIIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpovHo).
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- T APAHT. Jorosop Ne 1]I/17 ot 27.06.2017r. (6eccpodHoO).
6.3. Texnuveckue U 3JIeKTPOHHbIE CPEACTBA:
MynbTHUMeua KOMILUIEKC, MMOMEIICHHE AJIi CaMOCTOSTENLHOW paboThl CTYACHTOB -
JUC-TIeHHbBIN Kiacc ¢ goctynoM B Matepuer u DUOC.

VII. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

VII. O6pa3oBaTesibHbIe TEXHOJOTUH

HNudopmalimoHHbIE TEXHOJIOTHUH: UCIIOIH30BAaHUE AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MPU TOJITOTOBKE K 3aHATHAM, 3aHITUS COMPOBOKAAIOTCS MYJIbTUMEAUNHBIMU MPE3CHTAIIH 5~
MU, TPOCMOTPOM POJTUKOB IO MPOXOAUMBIM TEMaM.

[IpobiieMHoe oOydeHue: opraHu3alvs aKTUBHOW CaMOCTOSTEIbHON NEATEeIbHOCTH IO pa3-
pelIeHuI0 MPOOJIIEMHBIX CHUTYalluii, B Pe3yJbTaTe YEro MpOMCXOIUT OBJIAJIEHHUE 3HAHUIMU,
YMEHUSIMU, HABBIKAMH, PA3BUBAIOTCS MBICIUTEIbHBIE CITOCOOHOCTH.

KonTekctHOE 00ydyeHne: MOTHBAIUS CTYJJ€HTOB K YCBOCHHUIO 3HAHHM ITyTeM BBISBJICHHUS CB -
3€l MEXy KOHKPETHBIM 3HAHUEM U €r0 IIPUMEHECHHUEM.

HaumenoBanue Tem 3aHsATHH ¢ ykazaHueMm ¢popM/ METO0B/ TEXHOJIOTUI 00yUeHUs

dopma / Merto-
Ne Ipl//TexHonoruu nucran- | Komuuectso
Tema 3aHaTHA Bun zanarus
/1 [IUOHHOTO, UHTEPAKTHB- 4acoB
HOro 00y4eHus
TexHonoruu u Mozienx Jlexnus. Camo- [TpobGiiemHOE 0OyueHue.
1 MAIIMHHOTO 00y4eHHs CTOSITENbHAS pa- NHpopmanmoHHbIe TEX- 5
6orta HOJIOTHH.
Hcnonas3oBanne HEHPOH-
CTONE3OBAHNE HEHPO KonTtekcTHOE 00yueHue.
5 HBIX ceTell I KJIacCH- Jlexmus. [TpakTu- FIH(OPMAIHOHHbIE Tex 8
buKany 1 aHaI3a yeckas pabora
CHyTHI/IKOBBIX CHUMKOB HOJIOTUH.
Hcnonssosanue neiipon- | Jleknwmst. [Ipaktu- | KoHTekcTHOE 0OydeHue. 8
3 HBIX CETEH ISl TH/IPOIIO- yeckas pabora HNudopmarimonneie Tex-
TUYECKUX NPOTHO30B HOJIOTHH.
Hcnionbsosarme nefipon- | Jlekuns. Ilpaktn- | goprexcrnoe o6yuente. 10
4 HBIX CETEH JJIA IIPOrHo3a yeckas paGOTa Nu (bopMauI/IOHHLIe Tex-
MCTCOPOJIOTHICCKUX BC-
[ HOJIOTHH.

VIIl. OueHouynbie MaTepuaibl I TEKYIEr0 KOHTPOJISI H IPOMEKYTOYHOMH aTTecTaluu

Oyenounvie cpedcmea O 6X00H020 KOHMPOJIsl — HE IPENyCMOTPEHbI

@DOHJT OIICHOYHBIX CPEACTB MO JAMCIUIUIMHE (MOIYJII0) MPEACTABISIET COOOH KOMIUICKT
OLCHOYHBIX MAaTCpHUaIOB JJIA MPOBCACHHUA TCKYUICTO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ aTrecrangun
00y4JaroIIMXCs.

OyeHouHble cpedcmea mexkyuje2o KOHmpois

OrneHOYHBIE CPENICTBA TEKYIIEr0 KOHTPOJIs (OPMUPYIOTCS B COOTBETCTBUU C MOJOKEHUEM O
0aJUIbHO-PEHTUHTOBOM CHCTEME YHMBEPCHUTETa: aHaJM3 U OLIeHKa pPe3yJbTaTOB BBIMOJIHEHHBIX
MPaKTUYECKUX paboT, 3a7aHuil I cCaMOCTOSATEIbHON PabOThI CTY/ICHTOB.
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2PAMMHO20 U annapamuozo obecne-
YeHust 011 MOOCTUPOBAHUsL U NpUMe-
HEHUsl  UCKYCCMBEHHBIX —HEUPOHHbIX
cemeil Ha OCHOBe COBPEMEHHbIX CHO-
0006 U MemoouK

Ymeem ucnoavszoeamv nooxoovr u
Memoobl  OYeHKU  A0eK8AmHOCHU
Helipocemesblx MooOenell U 00CHO-
6EPHOCU  PE3YTIbLMAMO8 MOOeIUPO-

bannos (uz 20 603modic-
HbIX).

No Tema unu pazoen THokazamens Kpumepuii oyenusanua | @opmupyemvle
n/n oucyunIunbl KOMNemeHyuu
U UHOUKamo-
pbl
1 Texnonozuu u mo- | 3naem ocHo8HbIE APXUMEKMYPbL Braoeem  mamepuanom 1IK-2
deu  MAWUHHO20 | HElpOHHbIX cemell, npumMensiowuecss | 0anHozo pasoena. Hanu- UK 21
oGyuenusn Ha npakmuxe Can KOHCNEKm ¢ OYeHKOU
Braoeem npeocmasnenusmu o xa- He menee 15 bannos (uz
PAKMEPUCMUKAX COBPEMEHHBIX npo- | 20 603MOJCHBIX).
2PAMMHBIX CPeOCmE U Cucmem Mooe-
1 JUPOBAHUSL UCKYCCIMBEHHBIX
HeUPOHHbIX cemeli
Ymeem ucnonvzosamv nooxoowvt u
Memoobl OYeHKU A0eKEaAMHOCU
Helpocemesvlx Mooeietl U 00Cmo-
8EPHOCMU PE3YTIbMAMO8 MOOEIUPO-
BaHUS HA UX OCHOBE,
2 Hcnonvzosanue 3uaem obwyro memooonocuto cunme- | Bradeem  mamepuanom 1IK-2
HelpoHHbIX cemeil 3a CMpPYKmMypbvl HeUPOHHOU cemu 011 | OaHHO20 pazdend. WK1
0na Knaccugpukayuu | pewenus npukiaoHslx 3a0ay Beinoanun u  3awumun
u ananuza cnymuu- | Baaoeem npuemamu u nageikamu NpaKmudecKylo  pabomy
KOGbIX CHUMKOG. K8AIUGUYUpOBAHHO20 AHANU3A U ¢ oyenkoli He menee 15
06006uenus ungopmayuu uz paziuy- | 6awios (uz 20 6ozmooic-
HBIX UCTOYHUKO8 HAYYHO- HbIX).
2 MexXHU4ecKol UHGhopmayuu no 60-
npocam paspabomxu, 00yueHus u
NPUMEHEHUsL UCKYCCIMGEHHbIX Hell-
POHHbIX cemeli
Ymeem ucnonvzoeams nooxoowr u
Memoovl OYeHKU A0eK8amHOCMU
Helipocemegvlx mMooenell U 00Cmo-
6EPHOCU PE3YTbMAMO8 MOOEIUPO-
6AHUSL HA UX OCHOGe.
3 Hcnonvzosanue 3naem  ocnoenvie  apxumexmypul | Bradeem  mamepuanom 1IK-2
HelpPOHHbBIX cemeil HEUPOHHBIX cemell, NPUMeHsouuecs | OaHH020 pazoeid. HIK g2
01 2uoponozuue- Ha npakmuxe Boinoanun  u  3awumun
CKUX HPOZHO308. Bnaoeem nasvikamu u npuemamu no | Rpakmu4eckylo pabomy
BLINOJIHEHUIO  UHCALIAYUL — NpPO- | C OYeHKou He menee 15
2PAMMHO20 U annapamnozo obecne- | banios (uz 20 603mooic-
yeHust OJis1 MOOEIUPOBAHUSL U NPUMe- | HbIX).
3 HeHUsl  UCKYCCMBEHHbIX —HEUPOHHbIX
cemell Ha OCHOBe COBPEMEHHbIX CHO-
0608 U MeMmoOuK
Ymeem ucnonvzosamv nooxoowvt u
Memoovl OYeHKU A0eK8amHOCmu
Helipocemeguix Mooeneli U 00Cmo-
6EPHOCMU PE3YTIbMAMO8 MOOEIUPO-
BaHUS HA UX OCHOSe.
4  Hcnonvzoeanue | 3naem  ocHosHvle — apxumexkmypwvl | Braoeem mamepuaniom 1IK-2
HEUPOHHbIX  cemell | HEeUpOHHbIX cemell, NpuMeHsiowuecs | 0aHHO20 pasoend. HIK g2
011 mpozHo3a Mme- | HA NPAKMUKE Beinoanun u  3awumun
meoponoZuecKux Bradeem masvikamu u npuemamu no | npakmudeckyro pabomy
GenuuuH. BbINOJIHEHUIO  UHCMAIAYUL — NPO- | C OYeHKoU He menee 15
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No Tema unu pazoen THokazamens Kpumepuii oyenusanua | @opmupyemvle
n/n OUCYUnIuHbl KOMnemeHyuu
U UHOUKamo-

pbl

BAHUA HA UX OCHO6¢€.

Kputepuu ouneHKM NPaKTHYeCKHX 3aJaHUil (TeKyUMil KOHTPOJb, (hopMUPOBaHHE
KOMIIETEeHIIN i)

20 0an10B: BBIMIOJIHEHBI BCE 3aJaHUS MPAKTUYECKUX paboT, CTYJEHT YeTKO U 0e3 omm-
OOK OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI;

15 Ganui0B: BBINOJHEHB! BCE 3aJaHUS MPAKTHUUECKMX pabOT, CTyJEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMH;

10 6annoB: BHIOSHEHB! BCE 3a/laHUs MPAKTUYECKUX PabOT ¢ 3aMEUaHUsAIMHU, CTYICHT OT-
BETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI € 3aMEYaHUSIMU,;

5 0a1al CTyJeHT BBIIOJHUI HENPaBUIBHO 3aJJaHUsI IPAKTUYECKUX PaboT, CTYIEHT OTBe-
THJI Ha KOHTPOJIbHBIE BOIPOCHI C OLIMOKAMM HUJIM HE OTBETUJI HA KOHKPETHBIE BOIIPOCHI.

0 6a110B: CTY/EHT HE BBIOJIHUII 3aIaHUS TPAKTUYECKUX padOT.

Tembl MpakTHYECKNX padoT

Vcnonb30BaHUE TEXHOJIOTHI KOMIIBIOTEPHOT'0 3pEHHUS, peain30BaHHbIX B Moaysix QGIS, s
KJIACCH(PMKAIIUU CITYTHUKOBBIX CHIMKOB.

HeiipocereBble TeXHOIIOTUU I IPOrHO3UPOBAHUS METEOPOJIOTMYECKUX / TUAPOJIOTUICCKUX BEIH-
yuH (Ha BBIOOp CTYJZIEHTA)

KpI/ITepI/II/I OLCHUBAHUS UHIAUBUAYAJBHOI0 OTYETA O BBINMOJHEHUH CAMOCTOATEIb-
HOii padoThl (KOHCNEKTA) (TeKyMii KOHTPOJIb, GOPMUPOBAHNE KOMIIETEHIIHIA):

20 fa1a: KOHCIEKT HAMMCAH B CPOK, CTPYKTYpa U CTHJIb M3JIOKEHHs paboThl 00pasIio-
BbI€; pab0OTa BBIMOJHEHA CAMOCTOSTEIILHO, TPUCYTCTBYIOT COOCTBEHHBIC 00O0OIIECHH S, 3aKITF0Ye-
HHUS U BBIBOOBI, IMMPpaBUJIbHBIC OTBCTHI HA BCC BOMPOCHI MMPH 3aIHUTEC KOHCIICKTA, TCMa KOHCIICKTAa
packKphbiTa MOJHOCTHIO; CIIUCOK HCIOJb30BAHHBIX HCTOUHUKOB COIEPKUT TpeOyeMoe B 3aJaHUU
YHUCJIO HCTOYHUKOB,

15 6ata: coaep)kaHHe COOTBETCTBYET TEMAaTHKE KOHCIIEKTA; BBIMOJHEH ¢ HE3HAYUTEIb-
HBIMH 3aMeUaHHUsIMH; paboTa BBIMOJHEHA B CPOK, B CTPYKTYPE U CTHJIE HET IPYObIX OIMHOOK; pa-
00Ta BBIMOJIHEHA CAMOCTOSITEIbHO, MPUCYTCTBYIOT COOCTBEHHBIC OOOOIICHHUS, 3aKITIOYCHUS H
BBIBO/IHI, MNPpaBUJIBHBIC OTBETHI Ha BCC BOIPOCHI C IMMOMOIIBIO MPEIOgaBaTC/Id MpHU 3alllUTE KOH-
CIIEKTa;

10 6an10B: conepkaHHe KOHCIEKTa B LIEJIOM COOTBETCTBYET 3asBJIICHHOI TEME; CIaH C
HapylieHrHeM rpaduka, B opOpMIIEHHH, CTPYKType M CTUJIC pabOThl €CTh HEMOCTATKH; paboTa
BBIMIOJIHEHA CAMOCTOSTENIBHO, IPUCYTCTBYIOT COOCTBEHHBIEC 000OIIEHUS; OTBEThI HE HA BCE BO-
MIPOCHI IIPH 3AIUTE KOHCIIEKTA;

5 famna: comepxkaHHe KOHCIIEKTA 3HAYMTEIbHO OTKJIOHSIETCS OT 3asBJICHHON TEMBI;
OTCYTCTBYIOT HMJIM CACJIaHbl HEMIPABUJIbHBIC BBIBOABI U O606HICHI/15[; HET OTBCTOB Ha BOIIPOCHI
IIpHU 3alIMTC KOHCIICKTA.

0 0aJ1JIOB: pa60Ta HC BBIINNOJIHCHA WJIK HE COOTBCTCTBYCT 3asBIICHHOHN TEMC, BBIIIOJIHCHA
HE CAMOCTOSITEIBHO

TeMbl KOHCIIEKTOB

Obwue ceedeHUst 0 COBPEMEHHBIX NPOSPAMMHBIX CPeOCHBAX U CUCTNEMAX MOOEIUPOBAHUSL UCKYC-
CMBEHHBIX HEUPOHHLIX Cemeli.
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Xapaxmepucmuku co8pemMeHHbIX NPOSPAMMHBIX CPEOCME U CUCTEM MOOETUPOBAHUS UCKYCCEe H-
HbIX HelpOHHbIX cemell.

TemaTuka BOIpoCcoOB /ISl CAMOCTOATEILHOM padoThI

Obwue ceedenus 0 cOBPEeMEHHbIX NPOSPAMMHBIX CPEOCMEAX U CUCIEMAX MOOENUPOBAHUSL UC-
KYCCMBEHHbIX HEUPOHHbIX cemel.

Xapaxkmepucmuky co8pemMenHblX HPOZPAMMHBIX CPEOCME U CUCTEM MOOETUPOBAHUS UCKYCC M-
BEHHBIX HEUPOHHBIX cemel.

Hcmopus cozoanus neliponnvix cemet

8.1.1 Ouenounvie mamepuanvt 011 NPOMEINCYMOYHOU AMmecmayuu é popme - 3auema
JeMoHCTpallMOHHBII BaApUAHT TecTa (pparmMeHT)

1. Yro siBasieTcs1 BXOAOM HCKYCCTBEHHOr0 Heiipona?

O  MHOXXECTBO CUT'HAJIOB

O  ©IWHCTBEHHBIH CUTHAN

O  BECOBbIEC 3HAYCHHUS

O  3HAYEHUS aKTUBAIMOHHOW ()YHKIIHH

2. Kakoii u3 BU10B MAIIMHHOr0 00y4YeHHUsI OCHOBBLIBAETCH HA B3aHMOAEHCTBUHN 00yUaeMoOil CHCTEMbI
co cpenoii?

o I'mybunnoe oOydueHue

OOy4eHue ¢ MoAKperieHueM

OOy4eHue ¢ yaurenem

OOyuenue 0e3 yuurens
. Kakoro Bua HelipOHHBIX ceTeil He CyliecTByeT?

Haugrnurie

NmnynbcHble

[IpotuBOGOpCTBYIOIINE

PexyppeHTHBIE
. Kro co31as nepBy1o Moie/ib HCKYCCTBEHHBIX Hel{POHHBIX ceTeii?

Hssun U. Pymensxapt, k. E. Xunton u Ponansa [{x. Bunbsamc

®ponk Pozenbnart

Mak-Kamnok u Iurre

o  Su Jlekyn

4. HeiipoceTH XOpoOIIO MPOSIBJSIIOT KAK B PACO3HABAHMM, TAK U B reHepaluu H300paKeHUIl.
C renepanueil KAaKMX CBOWCTB 00beKTOB Y HEHPOHHBIX ceTell BOSHUKAIOT MP00JIeMbl?

o  Tekcrypsl

o I'myOwna, xonnuecTBO MUKCenei

o ®opma

o Iger

5. Y mamiuHHoro o0y4deHusi ectb psaa 3agad. Kak Ha3piBaercs Ta, KoOTOpas HampaBJieHa
HAa NMpeIcKa3aHue 3HAYeHUsl TOW WU NHOW HenpepbIBHOW YHMCJI0BOI BeJMYUHBI /ISl BXOJIHBIX JaH-
HBIX?

O OO WO OO O WwWwo O O

o  Kiacrepuzanus
o  Perpeccus

o Ilepeobydenue
o  Kiaccudukanus

MaTepI/IaJ'II)I JJIA IPOBCACHUA TCKYHICTO U ITPOMEKYTOYHOT'O KOHTPOJIA 3HAHUHU CTYACHTOB
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Ne Bux xoTpors KonTponupyemble TeMbl | KoHTponmupyemble KOM-
(pasesl) NeTeHINH/ MHUKATOPbI
1 3auer 1,2,3,4 [1K-2
NKnk-.1

IIpuMepHBIH CIMCOK BONPOCOB K 3a4eTy

Bompocs! k 3auery.

Bonpockt o GopMUpOBaHUIO U PA3BUTHIO TEOPETUICCKUX 3HAHHM, MPETYCMOTPEHHBIX KOMIIE-
TEHIUSAMH, 3aKPEIJICHHBIMU 32 JUCHUILIMHON (MTPUMEPHBIC BOIIPOCHI 10 JICKIIMOHHOMY MaTepHaly JI1C-
[ATUTAHB )

O6nactu TpUMEHEHUs UCKYCCTBEHHBIX HEMPOHHBIX CETEH .

CtpyKTypa 1 CBOMCTBAa HCKYCCTBEHHOTO HEHPOHA.

Pa3HOBHIHOCTH HCKYCCTBEHHBIX HEHPOHOB.

Knaccudukanus HCKyCcCTBEHHBIX HEHPOHHBIX CETell M X CBONCTBA.

. ITocranoBKa 1 BO3MOXHBIEC TyTH PEIICHUS 3a7a4l 00y4EHUSI UCKYCCTBEHHBIX
HEUPOHHBIX CETEN.

6. OOyueHue c yuurernem

7. Anroput™m oOpaTHOrO pacHpoOCTPaHEHUS OIIUOKH.

8.  OOyuenue 6e3 yuures.

9.  Hactpoiika yncia HSHPOHOB B CKPBITBIX CJIO0SX MHOTOCIIOWHBIX HEUPOHHBIX CeTei

B Iporiecce 00y4deHusi. ANTOPUTMBI COKpatieHnus. KOHCTpYKTHBHBIE aJIrOPUTMBL.

10. TIIepcenTpoH.

11. TIlpenctaBieHue 3a1a4i B HEHPOCETEBOM JIOTHYECKOM Oa3uce.

12. Tlpumenenne MHC nns monenupoBaHHs CTaTHYECKUX O0BEKTOB

13. TIpumenenune MHC nns knaccudukanum

14. Tlpumenenne MHC nns anmpokcumanuu QyHKITHIA.

15. IIpumenenue MHC mnis knactepuzanuu, BpEMEHHBIX PSAOB, JIMHEHHBIX TUHAMUYECKUX
00BEKTOB.

16. O6mue cBeneHus: 0 COBPEMEHHBIX TPOrPaMMHBIX CPECTBAX U CUCTEMaxX MOJIETUPOBAHUS
MCKYCCTBEHHBIX HEHPOHHBIX CETEH .

17. XapakTepuCTHKU COBPEMEHHBIX MPOrPAMMHBIX CPEJICTB U CUCTEM MOJIEIIMPOBAHUS UCKYCCT-
BEHHBIX HEUPOHHBIX CETEH.

18. McTopus co3aHus HEUPOHHBIX CETER

o0

KpuTtepun oueHnBaHusi yCTHOIO 0TBETA HA KOHTPOJIbHbIE BONMPOCHI (IPOMEKYTOY-
HbIH KOHTPOJIb, GOPMHUPOBaHNEe KOMIIETEHIINI):

baier 3a Tekyuryro paboTy CTyJaeHTa MO JUCHUIUIMHE HAYMCIIIOTCS TPErnoJaBaTeiieM B
TedeHue cemectpa. HabpanHas cTyqeHTOM cymMMa 0alljiIoB BBICTABIISIETCS B BeAOMOCTh. CTyeH-
Ty JIOJDKHA MPEIOCTaBIAThCS HHGOPMAIMA 0 HaOpaHHOW UM cymMe OaJutoB. CTyaeHT, HaOpaB-
UK B pe3ysbTaTe TeKyield padoTel 1o AucuuruimHe MeHee 30 6aioB, HE IOMyCKaeTcs K caaye
3auera. EMy BBICTaBIsIeTCsl akaJeMHuecKast OI[eHKa «HEe 3a4TEHOY.

Ecnu Ha 3auere oTBET CcTyJaeHTa OleHHBaeTcsi MeHee yeM 20 Gaimmamu, TO MpeaMeT CUH-
TaeTCsl HE CIaHHBIM, B BEJOMOCTh BBICTABIISIETCS] aKaIEMHUECKasl OLICHKA «HE 3aYTCHOY.

Ecmu Ha 3adere cryaeHt HaOupaeT 20 u Goree OayniaoB, TO OHU MPHOABISIOTCS K CyMMe
0a/uIoB 3a TEKYIIyl0 paboTy W MEpPeBOISATCS B aKaJIEMUYECKYIO OIEHKY (CM. HWXKE), KOTOpas
(bukcupyercs B 3a4eTHON KHIDKKE CTY/ICHTA.
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3ager mpoBoIUTCS B (JOpME TECTOBOTO 33JaHUsl CPEACTBAMU 00pPa30BaTEIILHOIO IOpTaia
educa.isu.ru u3z 20 BOmpocoB U OLEHHBAETCs MO 2 Oayuia 3a KaKIblil IpaBUIbHbIA OTBET HA BO-
npoc (MakcumanbHO 40 6annoB 3a TecT). OOmIasi OLIEHKA BBICTABIIIETCS KaK CyMMa TEKYLIEro
KOHTPOJISI U TIPOMEKYTOUHOI0 KOHTPOJISI 1O OaiuibHOU cucteme: 60 OamioB u Gosee — «3aure-
HO», MeHee 60 0aI0B — «HEe3aYTEHOY.

Pazpadorumk:

» JIoLeHT Kadeapsl TUAPOIOTHH
L7 \7'— ¥ TIPUPOJION OJIb30BAHUS
E.H. Cytbeipuna

IIporpamma cocraBieHa B cootBeTcTBUM ¢ TpeboBaHusmMu ®I'OC BO no HampaBieHUI0 MO O-

toBku 05.03.04 I'mnpomereoposiorus.

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl THAPOJIOTHH U MPUPOIOTOIb30BAHUS

nporokoa Nel2 or 8.04.2025

3aB. kadenpoit a /7 E.H. Cyteipuna

Hacrosimmas mporpamMmMa He MokeT ObITh BOCIPOM3Be/JeHa HU B Kakoil ¢popme 0e3
npeaBapuTeIbHOr0 NUCHLMEHHOT0 pa3pelieHus kKadeapbl-pa3padoTYnKa NPOrpaMMmbl.
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