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I. Heau u3axpaum IMCHUILTHHBI (MOTYJIs1)

Heab - hopMupoBaHue y CTyICHTOB MPEACTABICHUH B 001aCTH Pa3pabOTKH HHTEIUICKTY-
QIBHBIX UH(QOPMAIIMOHHBIX CHCTEM, MCIOJB3YIONUX amnmnapaT MallMHHOTO OO0Y4YeHHs, KOTOphIC
MO3BOJIAIOT pelIaTh MPAKTHUECKHUE 3aaUd aHaIN3a JaHHBIX B TUAPOMETCOPOJIOTHIECKIX HCCIIe-
JIOBAHUSX.

3agaun

* U3y4eHHE OCHOBHBIX MPUHIIUIIOB OPTaHU3aluy HH(POPMAITMOHHBIX MTPOLIECCOB B HEUPO-
KOMIIBIOTEPHBIX CHCTEMAX;

* pa3BUTHE MPAKTUICCKUX YMEHUN MPOCKTUPOBAHUS M CO3TaHUS IPUTIOKEHUH, UCTIONB3Y-
IOIIIUX METOJIbI BBIYUCIIUTEIHHOTO HHTEIIJICKTA;

* 3HAaKOMCTBO C CYNIECTBYIOIIMMH TEXHOJIOTHSIMH MAIIMHHOTO OOyYEHHUsS MCIOIb3YIO-
IIUXCS AJIS PEIICHUS PAKTHYECKUX THAPOMETCOPOTIOTHIECKIX 3a/1aY;

* BBIPAOOTKA HABBIKOB 10 IPOSKTUPOBAHUIO OOYUAIOIIMXCS MOJICIICH SISl pEIICHHUS 33129
KIIacCCU(UKAIINH, KITACTEPU3AIUH, PETPECCUH U U3BIICUCHISI 3HAHUIA.

II. MecTto qucuunmiannsl (MmoayJs) B ctpykrype OIIOIT

YyeOnas quctummiuHa (Moayas) OTJI.02 HelipoceTu B THIPOMETEOPOIIOTUN OTHOCUTCS K
(baKyIbTaTUBHBIM JUCLUIUINHAM.

Jlnis u3ydeHust JaHHOM y4yeOHOM MUCIMIIMHBI (MOIYIIs) HEOOXOAMMBI 3HAHUS, YMEHHS U
HaBBIKH, (OPMHUPYEMBIE MPEAIIECTBYIONIMMHU TUCIUILTMHAMU: «Beb-nporpamMmmupoBanue B ruj-
pomeTeoposioruny, « Madpopmaruka.

[lepeyenp nocienyOmuUX y4eOHBIX IUCIUILINH, A1 KOTOPBIX HEOOXOMMbI 3HAHUS, YMe-
HUS ¥ HaBBIKH, (popMUpyeMble JaHHOW y4eOHON TUCIUIUTMHOMN: «/l13aiiH BeO-puIIoKeHuil B THI-
POMETEOPOJIOT M.

I11. TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS AUCHHUIIIMHBI (MOXYJIsT)

[Ipornecc ocBOeHMS AUCUMIUIMHBI HAMpaBiieH Ha (POPMUPOBAHUE KOMIIETCHIIUN B COOTBET-
ctBuu ¢ ®I'OC BO u OII BO no nanHomy HanpasieHuto noarorosku 05.03.04 «['mapomereopo-
JOTHSD).

[lepeueHb TUTAHUPYEMBIX PE3YJIBTATOB O0YUYEHUS O JUCIUILTHHE (MOAYIIIO), COOTHECEHHBIX C
VMHJIUKAaTOPaMU JOCTUKEHHS KOMIIETEHLIAN

HuaukaTtopbl
Komnerenuus N PesynbraTel 00y4eHus
KOMIETEHLHI
[K-2 WNAKIIK-2.1 3HaTh
Crocoben uc- | [Ipumenser OCHOBHBIE apXUTEKTYPbl HEHPOHHBIX CETEH, MPUMEHSIOIUECS Ha IPAKTHUKE;
0JIb30BATh 3HaHMSL, TIOA- 0OIIYI0 METOIOJIOTHIO CHHTE3a CTPYKTYPBI HEHPOHHOW CETH IS PEIICHUS
3HAHUS, BBIOW- | XOJBI U METO- | TPUKJIATHBIX 3a/1a9;
paTh U uc- JIMYECKUH an- | yMEThb
0JIb30BaTh napar Juis pe- | UCIHOJIb30BaTh [IOAXO0/IbI U METO/IbI OLICHKH aJIeKBAaTHOCTH HEMPOCETEBBIX MO-
METO/IbI IPU LIEHUS TIPO- Jie7ie U JOCTOBEPHOCTH PE3YJIbTATOB MOJIETUPOBAHUS HA UX OCHOBE;
pelieHun (UITEHBIX BJIAJIETh
Hay4YHO-HC- Hay4YHO-HC- HaBbIKaMU 1 IPUEMaMHU MO BBIITOJIHEHUIO MHCTAJUISILIMA IPOrPaMMHOTO U arl-
CIIeZIOBATENb- | CIICNOBATENb- | TAPATHOTO OOCCIICUCHUS IS MOACTHPOBAHUS U IPHUMEHEHHS ICKYCCTBECHHBIX
CKHX 3a7a4 B CKHX 33/1a4 HEHPOHHBIX CETeH Ha OCHOBE COBPEMEHHBIX CTIOCOOOB M METOJIVIK;
o0nacTy ruj- [PaKTUYECKUMH HABbIKAMU 10 IPUMEHEHHIO COBPEMEHHBIX MHCTPYMEHTAJIb-
pOMETEOPOIIOo- HBIX CPEJICTB [UIsistpIIPOCKTHPOBAHHS M PEAlIN3alMH HCKYCCTBEHHBIX HEHPOH-
T HBIX CeTel;
MpreMaMy ¥ HaBBIKaMH KB (PHUIIMPOBAHHOTO aHATN3a U 0000IICHNS HH-
(hopManuuy U3 pa3InIHBIX HCTOYHUKOB HAYYHO-TEXHIICCKON HHPOPMAITIH TI0
BOTIpOCaM pa3pabOTKH, O0YUICHHUS U MPUMEHCHHUS HCKYCCTBEHHBIX HEHPOHHBIX
ceteit




IV. Conep:xanne u CTPyKTypa IMCHUILIHHBI (MOLYJI5)

O0beM OUCHHUININHLI COCTABIISIET 2 3aUeTHRIE €AUHUIILI, 72 Jaca.

®opMa IPOMEKYTOYHON aTTECTALUU: 3a4CT.

4.1 CopepxxaHue JUCHHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, C YKa3aHHEeM BHAO0B Y4eOHbIX 3aHATHH M OTBEICHHOI0 HA HUX KOJIHYe-

CTBA aKaACMHUY€E€CKHUX YaCoB

1
; Bunbt yuebHO# paboThI, BKITIOYAsi CAaMOCTOSTEIBHYO pa-
° § 00Ty 00y4JarIuUXcsl, MPAKTUYECKYIO MOJITOTOBKY U TPY-
m = JIOEMKOCTH (B 4acax) ®dopMa TeKyIIero
o b 5 KOHTpOJIsl ycreBae-
No Pagﬂeﬂ HCHHHHHHBI/TeMa é ? g ? KonTakTHas pa60Ta npernoaaBaTteiiia € 06}"{3}0- A o MOCTH/ (DopMa po-
5 E N
/n A R g > & HIAMHCH 8 5 | MEeXYyTOYHOIi arTe-
3
R % S Cemunap/ § % cranuy (1o cemMecT-
2 IpakTryeckoe 3 = pam)
e Jlexnus p ’ KO g s
= nabopaTtopHoOe 5 =
<0
~ 3aHATHE/
1 TexXHOIO0TUU U MOJIENIN MAIIMHHOTO 00yYeHHS 3 59 1 58 | KoHcnekr.
2 Ucnonb3oBanue HEUPOHHBIX ceTel A knaccu- | 3 4 1 2 1 Brinmonnenue mpak-
(hUKaIu ¥ aHAIH3a CITy THUKOBBIX CHUMKOB TUYECKOW PabOTHL
Koncnexr.
3 Ucnonb3oBanue HEMPOHHBIX ceTelt ans ruapo- | 3 2 1 1 Brinmonnenue mpak-
JIOTUYECKUX TPOTHO30B TUYECKOW PabOTHL
Koncnexr.
4 Hcnonp3oBaHne HEHpOHHBIX ceTel Mg mpo- | 3 3 1 1 1 BrinonHenue npak-
THO3a METEOPOJOTUYECKUX BEIUUUH TUYECKOH paboTHI.
Koncnexr.
[IpomexyTouHas aTTecTanus 3 3auer
KCP 3 2
Bcero 3a nepuon 3 72 4 4 2 58




4.2. I1naH BHeayAUTOPHOM CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCsl 0 TUCHHUIIIMHE

CamocrosrenbHas paboTa 00yJaromuxcs

Y4eOHO-METOIUYECKOE

» OuenouHoe cpen-
Cemectp Haszpanue paznena, Tembl Bun camocrositenshoil pa- | Cpoku Bel- |Tpy1oeMKoCTb CIBO o0ecreueHre CaMOCTOs-
00TBI NIOJTHEHUS (gac.) TEJILHOU PabOTHI
6 Texnonoruu u Moy MamUHHOTO 00y- [Koucnekr Ha temy: Obwue ceée-| Jlo Hayana 58 OrnecHKa KOH-

YCHHUA oenusi o COBPEMEHHBIX NpoO- IIPOMEXKY- CIICKTAa (OLIeHKa B
2PAMMHBIX CPEOCmeax U CU-| toqHoii aT- 6amax: ot 0 10
cmemax MOOe‘JZu]ZOGaHu}Z Uc-| recranmm 20 6amioB)
KYCCMBEHHbIX HEUPOHHbIX Ce-

y ocH. 1-6
meil. Xapaxmepucmuxu co-
BPEMEHHBIX NPOSPAMMHBIX
cpedcma u cucmem MoOeaupo-
6aHUsL UCKY CCMBEHHbIX
HeUpOHHBIX cemeli.
OO0muii 00BeM caMOCTOATEIHLHON PAOOTHI MO AUCHIUTIIHNHE (Jac) 58




4.3 Coneprxanme y4eOHOr0 MaTepuasia

1 Texnonocuu u mooenu mamunnozo 0odyuenusn. Mcmopus co30anusi HelUpOHHbIX cemell.
Obaacmu npumeHeHuss UCKYCCMBEHHbIX HelpoHHbIX cemeu. CmpyKmypa u c80tcmea UCKycCmeeH-
HO20 Heupona. Paznosuonocmu uckyccmeennwix neiponos. Ilepcenmpon. Knaccughuxayus uckyc-
CMBEHHBIX HEeUPOHHBIX cemell U ux ceoticmea. Ilocmanoska u 603mMoHCHbIe NYMU PeuleHUs 3a0adu
00y4eHUs1 UCKYCCMBEHHbIX HEeUPOHHLIX cemell: 00yyeHue ¢ yuumenem, aicopumm oo6pamHozo pac-
npocmpanenus ouwuoku, odoyuenue b6e3 yuumensa. Hacmpouka uucna HetipoHO8 8 CKPbIMbIX CNOSX
MHO2OCIOUHBIX HEUPOHHBIX cemell 8 npoyecce obyuenus. Aneopummor cokpawenus. Koncmpyxmug-
Huvle aneopummol. Oduue ceedenus 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCBAX U CUCTEeMAX MOOeU-
POBAHUSL UCKYCCMBEHHbIX HEUPOHHbIX cemell. XapakmepucmuKku CO8PEMEeHHbIX HPOSPAMMHbIX
cpeocme u cucmem MoOeauUpoBanUsl UCKYCCMBEHHBIX HEUPOHHBIX cemell.

2 Hcnonv3oeanue HelipoHHbIX cemell 0 K1acCUupuKayuu u anaiu3a CHymHUKoBbIX CHUM-
K06. Vcnonvsoeanue mexmoniocuti KOMNbIOMEpHO20 3peHusl U 2ny00K020 MAWUHHO20 00YYeHUs —
ceepmounblx Hetiporunvix cemeti (CNN) ons kiaccugpuxayuu munos noocmunarowell no8epxXHoCmu,
CHeza, 00AaUHOCMU NO CHYMHUKO8bIM cHUmKam. ObyyeHue no 6vlbopke mMeKcmyp — HebOoNbUulUM
U300padiCenUsam ¢ npumMepamu cHead, 0OIA4HOCMU, 3eMAU U M.0., KOMOPbIM NPUCBAUBAEMC Sl Onpede-
nienHas memxa knacca. Tecmuposanue mooenu u oyeHka mouHocmu kiaccuguxayuu. Pewenue c no-
MOWBIO C8EPMOYHBIX HEUPOHHBIX cemell npobIeMbl, CA3AHHOU C CE30HOCMbIO ANCOPUMMOB KAACCU-
Gurayuu. Onvlm MOHUMOPUH2A COCMOANHUSL CHEIHCHO20 NOKPOBA, CO30AHUs MACOK 001aYHOCMU, pac-
NO3HABAHUS MUNOE 0OIAYHOCMU, OYEHKU COCMOAHUL NOOCMUNAIOW el NOBEPXHOCMU U MOHUMOPUH2A
COCMOAHUSL 800HBIX 00BEKMO8 Ha meppumopuu Poccuu u 3a pybexcom ¢ npumenenuem Hetipoceme-
8bIX MmexHono2ull Kiaccuguxkayuu cuumxos. HMcnonvzoeanue I'MC-mexunonocuti 01 6HeOpeHUs.
HeUPOHHbIX cemell U UX 00YUeHUs.

3 Hcnonv3osanue HellpoOHHBIX cemeil 0 2UOpoaocuieckKux npozno3oe. OcHosHvie 3mansl
Paspabomku NpPoSHO308 C HOMOWDLIO HEUPOHHLIX Cemel: NPAasUNbHbLIL N00O0p apXumexmypbvl
HeUPOHHOU cemu 0151 peuleHUs KOHKPemHOU 3a0ayu, 8b100p 00y4arouwux OAHHbIX, NOCMOAHHOE 00)-
yeHue HeUpOHHOU cemu, eé mecmuposanue U NPosepka NOIYUEHHbIX OAHHBIX, HeNnoCpPeoCmE8eHHOe
UCNONb306AHUE HEUPOHHOU cemu OJisl 2UOPONOSULECKUX NPOSHO308, KOPPEKMUPOBKA pabomul cemu
no pe3yr1bmamam ee ucnoiv308anus. Mcnonvsosanue peKyppeHmHulX HeUpOHHbIX cemell U UX pasHo-
BUOHOCMU CO CheyuanbHou apxumexmypou Hetponnou cemu Long Short-Term Memory (LSTM) ons
cocmaeneHus 2UOpPOI02UYECKUX NPOSHO308.

4 Hcnonv3oseanue HEUPOHHBIX cemell 0114 NPOZHO3A MeMeoponoudecKux eeaudun. [lpu-
MeHeHUs1 CMAHOAPMHBIX ANICOPUMMOSE HEUPOHHBIX cemell, pa3spadomanHblX 015 IKCMPanoIsAyuu epe-
MEHHBIX PA008, 8 Yelsax KpamKoCpOUHO20 NPocHO3a Memeoponoaudeckux eeauyun. Obyyaiowue 6ul-
oopku.. Ilouck 803modHcHOCMEN UCNONBL30BANUA OISl dIMUX Yellell albMEePHAMUBHBIX Al20PUMNMO8
HeUpOHHbIX cemell, NPeOHA3ZHAYEHHBIX OJiA yenell Kiaccuurayuu (anzopummos dKCHePmHbIX CU-
cmem), npumeneHue HeupoOHHbIX cemell Ol paciuema HeIUHEeUHbIX NONPABOK K NPOSHOCMUYeCKUM
NOJIAIM MemeoINeMEHMO8.

4.3.1 llepeyeHb ceMMHAPCKHX, NPAKTHYECKUX 3aHATHI M J1a0OPaTOPHBIX padoT

TpynoeMkocTb
E 1
= Hanmenona- (gac.) X
& HHUE CEMHUHa- - &
S| S © ) dopmupyeMbIE
Ne < POB, ITpaKTHYE- 2= z S
= o m <IN == KOMIIETEHIIUU
/m 3) CKHX U 1a00- 5 o 55 e 5 O
= ! = 5 o (MHIUKATOPHI)
e paTOpHBIX pa- | A & g & 5
& oot S g =
Z = o
1 Hcnons3oBa- | Mcnonk3zoBanue 2 Beimonnenue [IK-2
HUE HEHUpPOH- | TEXHOJIOTHI MIPAKTUYECKOU pa- NKrmk-2.1
HBIX CETeH Ui | KOMIBIOTEPHOTO GOTHI (OLeHKa B
KnaccupuKa- | 3peHwus, peaiu-
[V ¥ QHAJIN3a | 30BAHHBIX B




TpynoeMkocTb

E 1
= HanmeHoBa- (uac.) =
& HHUE CEMHUHa- - &
= S < ) dopmupyemsie
Ne < POB, IIpaKTHYE- 2 2 7S
= o m 22 8 == KOMIIETEHIIUU
/m 3) CKHX U 1a00- 5 o 55 e 5 O
= 8 9 = o ) (MHAMKATOPBI)
= paTopHBIX pa- | B § g E & =
- S © =
ol oot o=
s S o
CIYTHHMKOBBIX | Moxynsax QGIS, Oamax: ot 0 1o 20
CHHMKOB IUTSL Knaccugu- 0ainoB)
KaIllly CIIyTHH-
KOBBIX CHUMKOB.
2 Hcnonr3oBa- | Heiipocerennie 2 Brimonnenue [IK-2
HHUC HeﬁpOH- TCXHOJIOTUU IJIA HpaKTHqCCKOﬁ pa- I/II[KOHK'Z. 1
HBIX CEeTEH VISl | TPOTHO3MPOBA- GOTHI (OlieHKa B

TUAPOJIOTHUYC- HUA METCOPOJIO-

Oayutax: ot 0 o 20
CKHUX IPOTHO- | TUYECKUX / THI-

0aIoB)
30B PONIOTHYECKUX
Hcmonb3oBa- | BeIM4YMH (Ha
HHUE HEHPOH- | BBIOOP CTY-

HBIX CETEH Ui | JCHTA)
MPOTHO3a Me-
TEOPOJIOTHYE-
CKHX BEJIUYUH

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBbIX Ha CAMOCTOSITE/IbHOE H3y4YEeHHE CTY/IeH-
TAMH B paMKax caMmocTosiTeJbHoi padorsl (CPC)

Ne dopmupyemas
Tema 3aganue PMHDY HUJIK
n/m KOMITCTCHITHUS
1 Texnonoruu v Mozieny Ma- | Koucnekr Ha Temy: Obujue I1K-2 NKnk-2.1
IIMHHOTO 00yY€eHHUs C6eOeHUsL O COBPEMEHHbIX

NPOSPAMMHBIX  CPeOCmEax
U cucmemax Mooemuposa-
HUsl UCKYCCMBEHHBIX
HelpoHuvix cemeti. Xapak-
MEePUCTNUKU  COBPEMEHHBIX
NPOSPAMMHBIX CPeocm8 U
cucmem  MOOEIUPOBAHUs
UCKYCCNBEHHBIX — HEeUpPOH-
HbIX cemeli.

4.4. MeroanvecKue yKa3aHusl 110 OPraHU3aNHMU CAMOCTOSITeIbHON Pa0oThl CTYICHTOB

Lenb caMoCTOATENBHON pabOTHl — U3YUYUTh U 3aKOHCTIEKTUPOBATH ONPEIEICHHBIE TEMbI HEKOTO-
PBIX pa3esioB AUCIUILIMHBI CAMOCTOATENbHO. [ yuniel mpopaboTKK U yCBOGHUS MaTepHaa CTy-
JICHTY HEOOXOJMMO HanucaTh KOHCIIEKTHI Ha 3aJlaHHbIe TeMBbl. [IpoBepka caMocToATeNbHOM paboThl
OCYILIECTBIIACTCS IyTEM Pa3MEILICHUS CTYJCHTOM KOHCIIEKTOB Ha MOpTaJie eBuca.isu.ru

BrimonHenHast paboTa oueHuBaeTcs B 0ajuiax, COINIacHO pa3paboTaHHOM OalUIbHOI cucTeme
(KaXKIpIii KOHCTICKT MOXET ObITh OT 0 10 20 0a/J10B B 3aBUCHMOCTH OT CTCIICHH OCBCIIICHHS 3aJ1aH-
HOU TemaTuku). [Ipu HETOCTaTOUHOM OCBEIIEHUH 3a/laHHON TEMBI — CTYIEHTY BO3BpaIlaeTcs 3a/1a-
HUE Ha JI0pabOTKy € TOCIEAYIONMM coOeceI0BaHUEM JIJIS BHISIBJICHUSI CTETIEHU YCBOCHHUSI.

Pe3ynbraThl cCaMOCTOSATENBHBIX pabOT PUKCHPYIOTCA Ha mopTajie educa.isu.ru B JIEKTPOHHOM
BUJIC, UTO SBISETCS OCHOBAaHMEM JIJISl OTCIIC)KUBAHUS YCIIEBAEMOCTH CTYICHTOB.

JUnisi BBITIOJIHEHHSI BCEX MEPEUUCIIEHHBIX CaMOCTOSITEIBHBIX PadOT CTYJACHTY MPEAOCTABISACTCS
BO3MOYKHOCTh MCIIOJIb30BaHMSI OJTHOTO M3 TPEX KOMIBIOTEPHBIX KJIACCOB BO BHEy4eOHOE BpeMs (Bce
KOMIIBIOTEPHl TOAKIIOYeHBI K cetn "MHTepHeT" W oOecmeueHbl JOCTYNOM B JIEKTPOHHYIO
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MH(POPMALIMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETa), (POHIOB CTAIMOHAPHON OMOIHOTEKH U
bynnamenTanpHoi 6ubnmorexku UI'Y, untaneHbix 3a10B MHCTUTYTOB aKkaJeMnu HayK (COTJIAaCHO 3a-
KJIIOYEHHBIM ¢ HUMU JloroBopamu), poHmnoB Onbmuorexku MpKyTCKOro yrpaBieHHs 110 THAPOMETEO0-
POJIOTMH U MOHUTOPHMHTY OKPY’KaIOLIeH Cpebl, MHIUBUAYAIbHBIX KOHCYIbTALUN C MpernoaaBare-
asiMH (hakysbTeTa (COrylacHO TpaduKy eXeHeAeTbHBIX KOHCYIbTAIHH).

MeTtoanueckie peKOMEHIAIMK 110 OPraHU3aluu CaMOCTOATENBHOM pabOoThl pacoIararoTcs
B ONOC HpkyTtckoro rocynapctBeHHoro ynusepcutera («O0pa3oBarenbhblii noprain MpKyTckoro
rOCyJapCTBEHHOTO YHMBEpCHTETa»). https://educa.isu.ru/login/index.php. 4.5. IlpumepHas Tema-
THKA KyPCOBBIX padoT (IPOEKTOB)

He mpenycMoTpeHs! TeKyIen IporpaMMoi.
I. YuyeOHO-MeTOAUYecKOe U HH(POPMALIMOHHOE O0ecTieYeHHe TUCIHILJIMHBI (MOTYJIs1)

IlepedeHnb JIMTEpPaTYpPHI

1. [unekoBckuit, . A. Metoasl aHanu3a 3HaHUHM U TaHHBIX [ DJIEKTPOHHBIN pecypc] : yd.-Me-
toaud. nocodue / M. A. LlunbKOBCKUH. - DIEKTPOH. TEKCTOBbIe NaH. - HoBocubupck : M3a-Bo
HI'TY, 2010. - 68 c. ; Het. - ObC "Pykont". - Heorpanuy. noctyn. - ISBN 978-5-7782-1377-7 : b.
1.
http://rucont.ru/efd/205790?urlld=jrLjISHEN5A97QeNB+5mFQtB78wUp1oECcuGXbXVx1k966
kJkYK2kwkv1Prlnee2fU3mIvSLwzDeVzQDG1IX4Q=—=

2. MakmanoB, A. B. TexHONOruu MHTEUIEKTYyaJIbHOIO aHaJIM3a JAHHBIX [DJIEKTPOHHBIN pe-
cypc] : yue6Hoe mocobue / A. B. Makmanos, A. E. )Kypasnes. - 2-e usn., crep. - DIEKTPOH. TEK-
ctoBbie maH. - Cankr-IletepOypr : Jlanp, 2019. - 212 c. - OBC "Jlanp". - Heorpanuu. mocTy.

- ISBN 978-5-8114-4493-9 : b. 1. [lepeiitu K BHEILTHEMY pe-
cypcy https://e.lanbook.com/book/120063,
3. Octpoyx, A. B. HHTennexkTyanbHble THPOPMALMOHHBIE CHCTEMbI M TEXHOJIOTUH [ DJIeK-

TpoHHBIH pecype] / A. B. Octpoyx, A. b. Hukomnaes. - 2-e 3., crep. - DIEeKTPOH. TEKCTOBbIE JaH.
- Cankrt-IlerepOypr : Jlanp, 2021. - 308 c. - OBC "Jlanp". - Heorpanuu. noctyn. - ISBN 978-5-
8114-8578-9 : b. 1. https://e.lanbook.com/book/177839,

4. Aunekcees, JI. C. TexHOIOrMH HMHTEUIEKTYaJbHOI'O aHajIM3a JaHHBIX [DJIEKTPOHHBIN pe-
cypc] / A. C. Anekcees, O. B. Illekounxun. - D1eKTpoH. TeKcToBble AaH. - CaHkT-IleTepOypr :
Jlanb, 2022. - 176 c. - ObC "Jlanp". - Heorpanuu. noctymn. - ISBN 978-5-8114-8299-3 : b. w.
https://e.lanbook.com/book/1875598) nepuoanueckue n3naHus

5. Journal of Glaciology (1947-...) [OnextponHass Bepcust xypnamal. -URL:
https://www.cambridge.org/core/journals/journal-of-glaciology. — Pesxxum noctyma: cBOOOTHBIHA.

6. Permafrost and Periglacial Processes (1990-...) [Onexktponnas Bepcus xypnana]. -URL:
https://onlinelibrary.wiley.com/journal/10991530. — Pexum noctyna: HEOrpaHUYCHHBIN C YUTAJb-
HOT'O 3aJ1a AJIEKTPOHHOH uTepaTypbl Hayunoii 6ubmmorexu um. B. I'. PacyTuna.

r) CHUCOK ABTOPCKUX METOAUYECKHUX Pa3padoToK:
ABTOpPCKHE METOIMYECKUE Pa3padOTKH OTCYTCTBYIOT.
) 0a3bl JaHHBIX, HH(POPMANIMOHHO-CIIPABOYHbIE U MOHMCKOBbIE CHCTEMBbI

0a3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe H MOUCKOBBbIC CUCTEMbI

- http://gis-lab.info - HepopmanbHOE HEKOMMEpUECKOEe COOOIIECTBO CIEIUAINCTOB B 001aCTH
I'nC u J133.

- http://www.gisa.ru - reourdopmanmonnsiii noprai ['MC-Acconumanum.

- http://www.dataplus.ru — caiit kommnanuu [lara+.

- http://www.dataplus.ru/Arcrev/index.htm - caifT 31eKTpOHHOTO U3AaHUS TIO TeOMHPOpPMa-
tuke 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%3D&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%2B5mFQtB78wUp1oECcuGXbXVx1k966kJkYK2kwkv1PrJnee2fU3mIvSLwzDeVzQDG1IX4Q%3D%3D
http://rucont.ru/efd/205790?urlId=jrLjlSH8N5A97QeNB%2B5mFQtB78wUp1oECcuGXbXVx1k966kJkYK2kwkv1PrJnee2fU3mIvSLwzDeVzQDG1IX4Q%3D%3D
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%3D&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%3D&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%3D&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://gis-lab.info/
http://www.gisa.ru/
http://www.dataplus.ru/
http://www.dataplus.ru/Arcrev/index.htm

- http://www.ngdc.noaa.gov/ngdctext.html - caiit HartmonansHOT0 ieHTpa reohpu3nIeCKuX TaH-
HBIX.
- DnekTpoHHbIe pecypcsl Hayunoit 6ubnnorexu MpkyTckoro yHuBepcurera - elibrary.isu.ru
- BbJI BUHUTU PAH on-line
- DnektpoHHble nuzganus Wiley
Kaxnplii cTyeHT obecrieueH HHANBUIYaTbHBIM JIOCTYTIOM K HH(POPMALMOHHO-TEIEKOMMY-

HUKAIIMOHHON ceTH «VHTepHeT» K CIEAYIOUUM 3JIEKTPOHHO-OMOIMOTEUHBIM cHcTeMaM (3JIeK-
TpoHHBIM OubIuoTekaM — IBbC; 371eKTPOHHBINA YUTANBHBIN 321 - DY3):

*  ObC «M3narenscTBo Jlanb»

*  DOBC D43 «bubmuorex»

*  OBbC «HammonansHblit 1upoBoii pecype «PykoHT»

*  DBC «Aiibykc.py/ibooks.ru»

*  DnekTpoHHas 6ubnmoreka « MTHTYHT.py»

*  DyekTpoHHast OMOIMOTEeKa « AKATEMUSD)

*  DnekTpoHHO-OubIMoTeuHas cuctema «9bC FOpaiir

* DnekTtpoHHas bubnuoreka quccepramnuii PI'b

*  DOBC «Hayunas snexrponnas 6ubmoreka «kELIBRARY .RU»

+ OKBCOH
* TocynapcTBenHas nunopmamnronHas cucrema « HarmonaapHast aeKTpoHHAast OMOIHO-
tekay (HOb)

VI. MarepuajbHO-TEXHH4YECKOe o0ecreyeHne TUCHUIIUHBI:

6.1. YueOHo-1200paTOpHOE 000pYy/I0BaHHE:
- MyJIETUMEIUIHOE 000pyOBaHME JIJIsl IEMOHCTPAIMH IPE3CHTAIHIA
- KoMmmbloTepHbIe Kiaccel ¢ [1IK

6.2. IlporpammHoOe o0ecnieyeHue:

- GIS QGIS (exerogno ooHOBIsIEMOE [10). Y ca0BHS MCTIONB30BaHUS IO CCBLIKE:
https://qgis.org/ru/site/ (beccpodHo).

- Kaspersky Endpoint Security qns 6usneca - Crannaptasiii Russian Edition (exxeroano
obnorsiemoe [10) JIunensust Ne 1B081911180943145332406 ot 27.11.2019 (2 rona).

- Google Chrome (exxeronuo ooHoBsiemoe [10). Y cnoBust HCIONMB30BAHMS IO CCHLIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpodno).

- Mozilla Firefox (exxerogno ooHoBmsiemoe [10). Y cnoBust HCIIONB30BaHUS MO CCHLITKE:
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 (6eccpodHo).

- Microsoft Office Professional Plus 2007 Russian Academic OPEN No Level. " T'ocynap-
cTBeHHbIH KOHTpakT Ne 03-162-09 ot 01.12.2009 Homep JInuensuu Microsoft 46211164"
(6eccpouno).

- Microsoft® Office Standart 2010. Homep JIunensun Microsoft 60642086 ot 11.07.2012
(6eccpouno).

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

- QQGIS (Cpoboanas reorpaduueckas HHGOPMAIIMOHHAS CUCTEMA C OTKPBITHIM KOJIOM)
YcnoBus UCToNb30BaHus 1o cehlike: https://qgis.org/ru/site/(6eccpouHo).

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

- Cucrema aBromatuzanuu o6ubnmotexk MPBMC64 (exxeroano oonosisiemoe [10). JloroBop
noapsaa 04-040-12 ot 21.09.2012 JIuen3usNe670/1 ot 16.12.2015 (6eccpouno).

- 2GIS (exeroano ooHoBIsIeMoe [10). Y cnoBus UCTIONB30BaHUS 11O CCHUIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpoyHo).



http://www.ngdc.noaa.gov/ngdctext.html
http://www.google.ru/chrome/browser/privacy/eula_text.html
http://www.mozilla.org/ru/about/legal/terms/firefox/
http://law.2gis.ru/licensing-agreement/

- TAPAHT. Horosop Ne 1/1/17 ot 27.06.2017r. (6eccpouHo).
6.3. Texunueckme M JJICKTPOHHBIE CPEACTBA:
MynbTiMea KOMILIEKC, TOMEIIEHHE JJIsl CAMOCTOSATENILHON pabOThI CTYIEHTOB - TUC-
I1eHbIN Ki1ace ¢ goctynoM B MaTepHer n1 DUOC.

VII. O0pa3oBaTebHbIe TEXHOJIOTHH

VII. Oo6pa3oBare/ibHbIe TEXHOJIOTUHU

WNudopmanroHHble TEXHOJIOTHH: UCIIOIb30BAHUE JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB
IIPU MOJATOTOBKE K 3aHATHAM, 3aHATHS CONPOBOXKIAIOTCS MYJIbTUMEIUWHBIMU IIPE3CHTALU-
SIMH, IIPOCMOTPOM POJIMKOB I10 IIPOXOJAUMBIM TEMAM.

[Ipobnemuoe oOyueHue: OpraHu3alys aKTHBHON CaMOCTOSATEIBHOM IEATENILHOCTH IO paspe-
HICHUIO TPOOJIEMHBIX CUTYAIMii, B pe3yIbTaTe Yero MPOUCXOIUT OBJIaICHHE 3HAHUSIMH, YMe-
HUSIMH, HaBBIKAMH, Pa3BUBAIOTCS] MBICIIUTENbHBIEC CTIOCOOHOCTH.

KonrtekcTHoe 00yueHue: MOTUBAIMS CTYIEHTOB K YCBOCHHUIO 3HAHUIN MyTEM BBISBIICHHS CBSI-
3€M MEXKy KOHKPETHBIM 3HAaHUEM U €r0 IIPUMECHEHUEM.

HaumeHnoBaHue TeM 3aHATHI ¢ ykazaHueMm (popM/ MeTO10B/ TEXHOIOTUN 00ydeHHs

dopma / Meroabl//TexHO-
Ne JIOTUM JUCTaHLMOHHOro, | Konmnuectso
Tema 3aHsTUA Bun 3anstus
/i MHTEPAKTHUBHOTO 00yyYe- 4acoB
HUS

Texnonoruu u Mojenu Jlexuus. Camo- | Ilpobiaemuoe oOyueHue.

1 MAIINHHOTO 00y YCHH CTOSITEIIbHAS WNndopmanroHHsle Tex- 5

pabota HOJIOTHUHU.

chom’“iBaHHe HEMPOH™ | JTexmmsa. TIpak- | KouTekcTHOE 06ydeHHe.
HBIX CCTCH JIs1 KJ'IaCCI/I(l)I/I—

2 TUYECKasl pa- WNudopmannoHHbIe TeX- 8
Kalyuu U aHaJin3a CItyTHU- 6
KOBBIX CHUMKOB oTa HOJIOTAH.
Ucnonbzosauue neripon- | Jlekust. [Ipak- | KoHTekcTHOe 00ydeHue. 8

3 HBIX CETCH ISl TUAPOIIO- TUYECKasl pa- WNudpopmanroHHbIe TeX-
THYCCKUX IMPOTrHO30B 00Ta HOJIOTUU.
Henonbsosanue ueiipon- | Jlexuus. Ipak- | poprexcrroe o6yuenue. 10
HBIX CE€TCH IJIA IIPOrHo3a -

4 AU TP ThecKas pa NHu}opManMoHHbIE TEX-
MCTCOPOJIOTUUCCKUX BC- 60Ta
- HOJIOTHH.

VIII. OneHo4yHbIe MaTEePHAJIBI VI TEKYILIEr0o KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTaluu

Ob;eHOllele mamepualiibl 0151 6BXOOHO20 KOHmMpOoJisi — HC MIPEAYCMOTPCHLBL

@DOHJT OIEHOYHBIX MATEPUAIOB IO AUCHUILIUHE (MOIYJIO) TMPEICTaBIsSeT COOOi
KOMIUICKT OIICHOYHBIX MAaTePUAIOB ISl TMPOBEACHHS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
aTTecTaluy 00yYarOIIUXCSl.

OyeHouHvle Mmamepuanvl mexKyujeco KOHmMpos HOpMUPYIOTCS B COOTBETCTBHH C MOJIOKECHHEM O
6aHHLHO-pCfITHHFOBOfI CUCTCMC YHHUBCPCHUTCTA: aHAJIU3 U OLCHKA PE3YyJIbTATOB BBINIOJTHCHHBIX
MMPAKTUYICCKUX pa60T, 3aI[aHHI>'I JJIA CaMOCTOSITEILHOM pa6OTLI CTYACHTOB.
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Ne Tema unu pazoen Tlokazamenv Kpumepuii oyenusanus Dopmupye-
nn OUCYUNTIUHDL Mble Komne-
MeHYUU U UH-
oukamopol

1 Texnonocuu u | 3Haem ocHOGHBIE APXUMEKM)DbL Braoeem  mamepuanom 1IK-2
Mo0enu MawiuH- | HeUpOHHBIX cemell, npumeHsaowuecs | danHozo pasodera. Hanu- H/Knk-2.1
HO20 00yuenus Ha npakmuxe Can KOHCNEKmM ¢ OYEeHKOU

Braoeem npedocmasnenusimu o xapak- | ne menee 15 6annog (u3

MEePUCMUKAX COBPEMEHHBIX NPO- 20 803m024CHDBIX,).

SPAMMHBIX CPEOCME U CUCHEM MOOe-

JIUPOBANUS UCKYCCMBEHHBIX HEUPOH-

HbIX cemell

Ymeem ucnonvzoeams nooxoowr u

MemoOobl OYeHKU AdeK8amHOCmu

Helpocemesvix Mooeell U 00Cmosep-

HOCMU Pe3YNbIMamos MoOeiuposaHus

Ha UxX ocHose;
2 Hcnonv3osanue | 3naem obwyo memooonrocuro CuH- Bnaoeem  mamepuanrom TIK-2
HelPOHHBIX ce- me3a cmpyKmypol HeUpOHHOU cemu 0anHOo20 paszoena. H/Knk-2.1
meil 0ns Knaccu- | 05t peuieHust NPUKIAOHbIX 3a0ay Beinoanun  u  sawumun
dukayuu u ana- | Bradeem npuemamu u Ha8bIKAMU npakmu4eckyio pabomy c
JU3a CHYMHUKO- | K8ATUDUYUPOBAHHOLO AHANUZA U oyenxkou He menee 15
8bIX CHUMKO8. 0000wenus ungopmayuu uz pasiuy- | bainos (uz 20 603modnc-

HBIX UCTOYHUKO8 HAYYHO-MEeXHUYe- HbIX).

CKOUL UHopMayuu no 6ONPOCAM pas-

pabomxu, 00yueHUs U NPUMeHeHUs

UCKYCCMBEHHBIX HEUPOHHBIX cemell

Ymeem ucnonvzoeams nooxoowr u

MemoOobl OYeHKU AdeK8amHoCmu

Helpocemesvix Modeell U 00Cmosep-

HOCMU Pe3YNbIMAamos MoOeluposaHUs

Ha ux ocHose.
3 Hcnonv3zosanue | 3naem  ocHoguvle  apxumexmypul | Bradeem — mamepuanom TIK-2
HeupoOHHBIX Ce- HeUpoHHbIX cemell, NPUMEHAIoWUecs | 0anHo2o pazoend. HIKnk-2.1
meit 0213 2udpo- Ha npakmuxe Buinoanun  u  3awumun
J102uyeckux npo- | Brnaoeem nasvikamu u npuemamiu no | npaKmuyeckyo pabomy ¢
2H0308. BbINOJIHEHUIO  UHCMAIAYUL  Npo- | OYeHKou He MeHee 15

2PAMMHO0 U annapamuozo obecne- | 6annos (u3z 20 803modic-

yeHusi Ol MOOEIUPOBAHUS U NPUME- | HbIX).

HeHUsL UCKYCCMBEHHbIX HEUPOHHBIX Ce-

mell Ha OCHOBE COBPEMEHHBIX CNOCO-

006 U MemoOux

Ymeem ucnonvzoeams nooxoowr u

MemoOobl OYeHKU A0eK8amHoCmu

Helipocemesvix Modeell U 00Cmosep-

HOCMU pe3yTbMamos MOOeIUPOBAHUs

Ha Ux ocHose.
4 Hcnonv3oeanue | 3naem  ocHosHble — apxumekmypwul | Biadeem  mamepuaniom 1IK-2
HEPOHHBIX — ce- | HeUpOHHbIX cemell, npumensiowuecs | 0aHHO20 pazoend. HIKnk-2.1

meini 013 npo-
2HO3a Memeopo-
J102UYeCKUX 8enu-
Yun.

Ha npakmuxe
Braoeem nasvikamu u npuemamu no
6bINOJIHEHUIO — UHCIMALIAYUL — Npo-
2PAMMHO20 U ANNApPamHo2o obecne-
yeHusi Ol MOOEIUPOBAHUsL U NpUMe-
HeHUsL UCKYCCMBEHHBIX HeUPOHHbIX Ce-
meil Ha OCHOBe COBPEMEHHBIX CNOCO-
006 u Memooux

Ymeem ucnonvzosamo nooxoowi u me-
moovbl OyeHKU aA0eKeamHOCMu
Helipocemesblx Mooenell U 00cmogep-
HOCMU Pe3yTbmamos MOOEIUPOSAHUSL
HA UX OCHOBe.

Boinoanun  u  sawumun
npakmuueckyro pabomy ¢
OyYeHKou He MeHee 15
bannos (uz 20 603moduc-
HbIX).
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Kpurepun oueHky nmpakTH4yecKHX 3aJaHHil (TeKylIuil KOHTPOJb, GOpMHUpPOBaHHE
KOMIIeTeHIMiA):

20 6a1710B: BBHITIOJTHEHBI BCE 3a/1aHUS TPAKTUYECKUX paboT, CTYACHT YeTKO U 0e3 Omubok
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI;

15 0a/s10B: BBINOJIHEHBI BCE 3aJaHUS MPAKTUYECKUX PadoT, CTYIEHT OTBETHUJI HA BCE KOH-
TPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMY;

10 6a.110B: BBINIOTHEHBI BCE 33JJaHUS MPAKTUYECKUX pabOT ¢ 3aMEYaHUSIMH, CTYCHT OT-
BETUJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMU;

5 6ajuta: CTYIEHT BBINOJIHUII HETIPABUIIBHO 33aHUs PAKTHUECKUX PaboT, CTYIEHT OTBE-
THJI HA KOHTPOJIbHBIE BOIIPOCHI C OMIMOKAMH UM HE OTBETHJI HA KOHKPETHBIE BOIIPOCHI.

0 0aJUI0B: CTY/JICHT HE BBIITOJHUWII 33/1aHUS TPAKTHYECKUX padoT.

Tembl npakTHYeCKUX padoT

Hcnonb30BaHne TEXHOJIOTUN KOMIIBIOTEPHOTO 3pEHUS, peaan30BaHHbIX B Moayssix QGIS, ns
KJ1acCU()MKALMU CITyTHUKOBBIX CHUMKOB.

HeiipoceTeBble TEXHOIOTUH ISl TPOTHO3UPOBAHHS METEOPOJIOTHUECKUX / TUAPOJIOTHUECKUX Be-
JTUYUH (Ha BHIOOD CTYJCHTA)

Kpurtepuu oneHMBaHMsA MHIMBHIYAJbLHOI0 O0TYETA O BBHINOJHEHHH CAMOCTOSATE/b-
HOM padoThl (KOHCNEKTA) (TeKYIHi KOHTPOJIb, GOpMHPOBaHHEe KOMIIETEHIM):

20 6an1a: KOHCIIEKT HAMUCAH B CPOK, CTPYKTYpa U CTHJIb U3JIOKEHHUS pabOThl 00pasio-
BbIe; paboTa BBINNOJHEHA CAMOCTOATENIBHO, IPUCYTCTBYIOT COOCTBEHHbIE 000OIICHNUS, 3aKII0ue-
HUS U BBIBOJIBI; IIPABHJIbHBIC OTBETHI HA BCE BOMPOCHI NIPU 3aAIIUTE KOHCIEKTa; TeMa KOHCIIEKTa
PacKphITa MOJHOCTHIO; CIIMCOK MCIOJIb30BAaHHBIX HCTOYHUKOB COJAEPKUT Tpebyemoe B 3aJaHuu
YHCII0 UCTOYHUKOB,;

15 6anna: conep:kaHue COOTBETCTBYET TEMATHKE KOHCIIEKTa; BHIIOJIHEH C HE3HAUNTEIb-
HBIMH 3aMeUaHHsIMU; padoTa BBHIIIOJHEHA B CPOK, B CTPYKTYPE U CTHUJIE HET rpyObIX OMIMOOK; pa-
00Ta BBINIOJIHEHA CAMOCTOSTENILHO, IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHNS, 3aKITIOUEHHS U BbI-
BO/IbI; TIPABUJIbHBIE OTBETHI Ha BCE BOIIPOCHI C MOMOIIBIO MPENOaBaTeNsl IPH 3alUTe KOHCIICKTA;
10 das10B: coaep)KaHUE KOHCIIEKTA B LIEJIOM COOTBETCTBYET 3asIBIICHHOM TEME; CAaH ¢
HapyleHreM rpaduka, B opopMIECHHH, CTPYKTYpE U CTUIIE pabOTHI €CTh HEIOCTAaTKU; paboTa BbI-
MOJTHEHA CAMOCTOSITENILHO, IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHMS; OTBETHI HE Ha BCE BOIPOCHI
MIPU 3aIIUTE KOHCIICKTA;

S ©Oaana: conaepXaHWe KOHCIIEKTAa 3HAYMTEIBHO OTKJIOHSETCS OT 3asABICHHOW TEMBI;
OTCYTCTBYIOT WJIM C/ETIaHbI HETIPABUIIbHBIE BHIBOJIBI U 00OOIIEHUS; HET OTBETOB Ha BOIPOCHI ITPH
3alIUTe KOHCITIEKTA.

0 6an110B: paboTa He BBINOJIHEHA WIIM HE COOTBETCTBYET 3as1BJICHHOM TeMe; BHIIIOJHEHA HE
CaMOCTOSTEIILHO

TeMbI KOHCIIEKTOB

Obwue ceederusi 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCMBAX U CUCMEMAX MOOETUPOBAHUSL UCK)YC-
CMBEHHbIX HEelPOHHbLIX cemell.

Xapaxmepucmuxu cO8PEMEHHBIX NPOSPAMMHBIX CPEOCHE U CUCHEM MOOCIUPOBAHUS UCKYCCMBEH-
HbIX HEUPOHHBIX cemell.
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TemaTnka BOIPOCOB 1JIs1 CAMOCTOAATEILHON PadoThI

Obwue ceedenuisi 0 COBPEMEHHBIX NPOSPAMMHBIX CPEOCBAX U CUCTNEMAX MOOETUPOBAHUS UC-
KYCCMBEHHBIX HEUPOHHBIX cemell.

Xapaxmepucmuku cO8peMeHHbIX NPOSPAMMHBIX CPEOCME U CUCEM MOOETUPOBANHUS UCKYC-
CMEEHHbIX HeUPOHHBIX cemell.

Hcmopus coz0anus nellpouHblx cemeti

8.1.1 Ouenounvie mamepuavl 011 RPOMENHCYMOYHOU ammecmayuu é popme - 3auema
JeMOHCTpanMOHHBIN BapuaHT TecTa ((parMeHT)

1. Yro siBasIeTCA BXOAOM HCKYCCTBEHHOT'0 HelipoHa?

O  MHOXECTBO CUTHAJIOB

O  €IUHCTBEHHBII CUTHAI

O  BECOBBIC 3HAYCHUS

O  3Ha4YeHUs aKTHBAIIMOHHOHN (QYHKIMN

2. Kakoii H3 BHI0B MAIIWHHOTO 00y4YeHHsI OCHOBBIBAETCSI HA B3aNMO/IeliCTBHH 00y4aeMoii CHCTeMBI
co cpenoii?

o I'mybunnoe oOyueHue

OO0yueHue ¢ NoAKpEIICHUEM

OO0yueHue ¢ yuutenem

OO0yueHue 6e3 yuurens
. Kaxoro Buia HeiipoHHBIX ceTeii He cyliecTByeT?

HaungHebie

NmrynecHblE

[IpotuBoGopcTBYIOIITE

PexyppenTHbIC
. K10 cozpan nepBy1o moae/ib HCKyCCTBEHHBIX HeHPOHHBIX ceTeii?

HeBun U. Pymensxapr, Jx. E. Xunton n Ponanen Jx. Bunesimc

®pouk Pozenbnart

Maxk-Kamnnok u ITutte

o  SuJlexyn

4. HeiipoceTH X0poumIo MPOSIBJISAIT KAK B PACNO3HABAHMH, TAK M B FeHePAMH H300paKeHN M.
C renepanueii KAKMX CBOMCTB 00bEKTOB Yy HEHPOHHBIX ceTell BOSHHKAIOT NP00eMbI?

o  Tekcrypsl

o  I'myOuna, KOMMYeCTBO MUKCETEH

o ®opma

o lger

5.Y MamuHHOro 00y4eHus ecTb psaj 3aaa4. Kak HasbpiBaercs Ta, KOTOpasg HANPABJICHA HA MIPe/-

o
o
o
3
o
o
o
o
3
o
o
o

CKa3aHue 3HAYeHMs TOI WU UHOI HenpepbIBHOM YUCJI0BOM BeJMUYMHBI 1JIS BXOJIHBIX JAHHBIX?
o  Kunacrepuzauus
o  Perpeccus
o Ilepeobyuenue
o  Kiaccuduxarwst

Marepuansl 1)1 IPOBEACHUS TEKYLIETO U IIPOMEXYTOYHOIO KOHTPOJISl 3HAHUN CTYIEHTOB

Ne BH1 KOHTpOIIS KonTtponupyemslie Tembl | KoHTponupyemblie Kom-
(paznensl) METCHIINH/ WHAUKATOPHI
1 3auer 1,2,3,4 [1K-2
NIKmk-2.1

IIpuMepHBIH CIUCOK BONPOCOB K 324€Ty
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Bompocsl k 3auery.

Bompocsr mo hopMupoBaHHIO U PAa3BUTHIO TEOPETUUECKUX 3HAHUHN, MPEAYCMOTPEHHBIX KOMIIE-
TEHLUSIMU, 3aKPETUICHHBIMU 33 JUCHUIUIMHON (IPUMEPHBIE BOMIPOCHI MO JIEKIIMOHHOMY MaTepHaLy AHC-
LUTUIHHBL):

OO6nacTu NPUMEHEHUS! UCKYCCTBEHHBIX HEHPOHHBIX CEeTeH.

CrtpyKTypa 1 CBOMCTBAa HCKYCCTBEHHOI'O HEMPOHA.

Pa3HOBUIHOCTH HCKYCCTBEHHBIX HEMPOHOB.

Knaccudukanus HCKyCCTBEHHBIX HEHPOHHBIX CETEH M X CBOWCTBA.

[TocTaHOBKa M BO3MOKHBIE ITyTH PELICHUS 331a4l 00yUeHHs HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

6.  OOyueHHe ¢ yuuTenem

7.  Anroputm 0OpaTHOTO paclpoCTPaHEHHs OLIHNOKH.

8. OOyuenue 6e3 yuuTess.

9.  Hacrpolika yncia HEHPOHOB B CKPBITBIX CJI0SIX MHOT'OCJIOMHBIX HEMPOHHBIX CEeTEN

B Iporiecce 00ydeHus. ANrOpuTMBbI CoKpaiieHusi. KOHCTpYKTUBHBIE alrOPUTMBI.

10. IlepcentpoH.

11. TlpeacraBieHue 3a1a4u B HEUPOCETEBOM JIOTHUECKOM Oasmce.

12.  Ilpumenenne MHC ans MoaenmpoBaHUs CTATUYECKUX 0OBEKTOB

13. Tpumenenne MHC mus knaccudukanmm

14. Tlpumenenune MHC s annpokcumanuu GyHKIUH.

15. Ilpumenenne MHC niis knactepuzannu, BpEMEHHBIX PA0B, TMHEUHBIX JUMHAMUUECKUX
OOBEKTOB.

16. O6mue cBeieHUs 0 COBPEMEHHBIX NMPOIPAMMHBIX CPEACTBAX U CUCTEMaX MOJEIHUPOBAHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

17. XapakTepuCTUKU COBPEMEHHBIX TPOIPAMMHBIX CPEJCTB U CUCTEM MOJEIUPOBAHUS UCKYC-
CTBEHHBIX HEMPOHHBIX CETEH.

18. Mctopust coznaHust HEUPOHHBIX CeTel

MRS

Kpurtepuu oneHuBaHus YCTHOTO OTBeTa HA KOHTPOJbHbIE BONPOCHI (IIPOMEKYTOY-
HbIH KOHTPO.J1b, GOPMHUPOBAHNE KOMIIETEHINI):

Bannel 3a Tekyuryto paboTy CTyJeHTa MO JAUCHUILIMHE HAYUCIAIOTCS MpenojaBaTeieM B
TeueHue cemectpa. HabpanHast cTyieHTOM cyMMa OalljIoB BBICTABIISIETCS B BEIOMOCTb. CTyIeHTY
JI0JDKHA TIPEeIOCTaBIAThCA HHPOpMaLus 0 HaOpaHHOU UM cymme 6auioB. CTyneHT, HabpaBIuuii B
pe3yabTare TeKyuel padoTel o qucuuiuinae Menee 30 0ansioB, He JOMMyCcKaeTcs K c1adye 3a4yeTa.
Emy BeICTaBIII€TCS aKaieMUUecKasi OLEHKA «HE 3aU4TEHO.

Ecnu Ha 3a4ere OTBET cTyIeHTa olleHuBaeTca MeHee yeM 20 Oaiamu, TO IpeMeT CUnuTa-
€TCs HE CIAaHHBIM, B BEZIOMOCTh BBICTABIISICTCS aKaJEMHUECKas OLICHKA «HE 3aU4TCHOM.

Ecnu Ha 3auere cryneHT Habupaet 20 u 6osnee 6amioB, TO OHU HMPUOABISIOTCS K CyMMe
0aJI0B 32 TEKYIIYIO pabOTy M MEPEBOJISATCS B aKaJIEMHUYECKYIO OLIEHKY (CM. HIKE), KoTopas (hUK-
CHpYETCS B 3a4€THON KHIKKE CTYCHTA.

3auet nmpoBoAUTCSA B (hOpME TECTOBOTO 3alaHUsI CPEACTBAMU 00pa30BaTEIBbHOrO TopTaja
educa.isu.ru n3 20 BOIIPOCOB M OLIEHUBAETCS 110 2 6ajia 3a KX bl MPaBUIbHBINA OTBET Ha BOIIPOC
(makcumanbHO 40 6amnoB 3a Tect). OOIIast OIIEHKA BRICTABISIETCS KaK CyMMa TEKYIIETro KOHTPOJIS
Y TIPOMEXYTOYHOT'0 KOHTPOJIS 1o OamibHOH cucteme: 60 6amioB u Oonee — «3a4TeHo», MeHee 60
0aJI0B — «HE3aYTECHOY.
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Pa3paborunk:

s JToteHT KaeApbl THAPOTIOTHH
Z [\7- U IPUPOJIOTIONB30BAHUS
E.H. CytsIpuHa

[Iporpamma cocraBiena B coorBercTBuu ¢ TpedoBanusamMu @I'OC BO no HampaBieHHIO MoAro-

toBkH 05.03.04 ['unpomeTeoponorusi.

[Iporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapbl TUAPOIIOTUU U IPUPOIONOIb30BAHUS

nporokoi Nel2 ot 8.04.2025

7
/' <
3aB. kadenpoit 7 E.H. Cytbipuna

Hacrosimmasi nporpaMMa He MOXeT ObITh BOCIIPOHM3Be/IecHAa HH B Kakoil popme 0e3
NpeABapUTEJIbHOI0 NMCHbMEHHOI0 paspelieHust kadeapbi-paspadoTynka NporpaMMsl.
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JIMCT coriacoBaHusi, JONMOJHEHUH U U3MEHEHUM
Ha 2026/2027 yyeOHbIi rojg

W3menenuit B paboueit nporpamme gaxynbratiuBa Ha 2026/2027 yueOHbIN TOI HET.

Jlekan reorpaduaeckoro GpakynbTeTa |




