depepasibHOE TOCyJapCTBEHHOE 610/pkeTHOe 06pa3oBaTesibHOe
yupexx/ieHHue BbIcLIero o6pa3oBaHusa
MockoBCKUM rocyiapcTBeHHbI M yHUBepcuTeT uMeHU M.B. JloMoHOCOBa
dakyibTeT BBIYUCIAUTEbHON MaTeMAaTUKU U KUOEepHETHUKH

YTBEPX/IAIO
H.o. ntupexTopa
N B TI. JlyOHe
/3.3. booc /
«24» mapra 2024 .

PABOYAA MNPOI'PAMMA JUCHHUIT/IMHBI
HauMeHoBaHMe AMCUMIIUHDI:

MamuHHOe o6yqelme H MATKHE BbIYHUCJICHHUA

YpoBeHb BbICIIEro 06pa3oBaHuUs:
mazucmpamypa

Hanpags/ieHue noAroToBKU / CnenruaJibHOCTb:

01.04.02 "lIpukaaagHasa MaTeMaTuKa 1 uHpopMmaTuka" (3++)

HanpassieHHoCTh (Mpoduib):

MeToAbl U TEXHOJIOTUH 06p360TKl/l AAHHBIX B reTeporeHHbIX BbIYU CJIMTEJ/IBHBIX Cpeaax

®opma 06yueHHU:
O4YHasi

Jy6Ha 2024



Pabouyass mnporpamMma AUCUMIUIMHBI (MoAyJsis) pas3paboTaHa B COOTBETCTBUU €
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBjaeHuio noArotoBku 01.04.02 "[IpuksajgHass MaTeMaTHKa U

MHPOpMaTHUKA" MporpaMMbl MaruCTpaTypbl B peJJlakliuu npukasza MI'Y ot 20 T.



1. MecTo gucuMIIMHBI (MoAyJisi) B ctpyktype OIIOII BO:
JlucuunuivHa oTHOCUTCS K 6a3oBou yactu OITOIT BO.

2. BxoaHble Tpe6GOBaHUA AJ1 0CBOE€HUA AU CLUINJIMHBI (MOAYJIfA), NpeAgBapUTe/IbHbIE YC/I0BUA

(ecsu ecTh):

3. Pe3ysibTaThl 06y4YeHMs N0 AU CHUIIMHE (MOAYJIIO):

[l1aHupyeMble pe3y/IbTaThl 06yYeHHUs 10 AUCUMIUIUHE
(Moay.i0)

CopeprxaHue U KOJ

UHauKaTop (moka3aTe/ib)

[ly1aHupyeMbie pe3y/ibTaThl 06y4eHHUs MO

KOMIIeTEHILHH. AOCTH>KEeHHMS KOMINEeTEeHIMH | AUCLIMIIINHE, CONPsHKEHHbIE C
WHAMKATOpPaMH
JAOCTHXKEeHMsI KOMIeTeHIM i
OIIK-2. CriocobHOCTB [Ipumensier KiaccMyecKue u 3HaTb

COBCPIICHCTBOBATH U
p€ain30BbIBAaTh HOBBIC
MATEMaTUYCCKHUEC U
KOMITBIOTEPHBIC METO/IbI

PCHICHHA TPUKIIAAHBIX 3a/1a4.

COBPEMCHHBIC MATEMATHYCCKHUEC
MCTOJAbI MAalIMHHOI'O 06y‘-ICHI/l5l
U MSITKUX BBIYUCIIEHUH JJIsI
IMMOCTAHOBKH 3a/1a4
MaT€MaTH4YC€CKOro
MOJCIMPOBAHUA B PA3JIMYHBIX
obmacTsx HAayKH U TCXHUKH

OOmrasg nmocraHoBKa 3aaun, MeToasl U
aJropuT™bl, METO/IbI OLICHKH Ka4ecTBa
MAILIHHHOIO 00y4YeHHsI

OCHOBHBIE IPUHLIUIBI U METO/IbI PadOTHI
HEHpPOHHBIX ceTei. VIX BUIbI M TPUMEHEHHE B
pa3IMYHbIX 00JIACTSAX.

bazoBbie MoHATHS 337124 KJIacCU(DUKaLUK
U300pakeHuH, JeTeKUH U CerMEeHTalluu
00BEKTOB.

YMmeTh

[TprMeHATH METOIBI M TEXHOJIOTHH
MAIIMHHOTO 00YYeHHs TH MATKMX BBIYMCIICHUN
B MPHUKJIATHBIX 3a1a4ax.

Wmets HaBbIKK

[TprMeHeHns: MaIMHHOTO 00yYeHUS IS
peleHust 3a/1a4 (PU3HKU BBICOKUX SHEPIHid.

HcmouHuku KomnemeHyutl — 0b6pasosamenbHblll cmaHdapm u npo@ub.
HHOukamopbl u pe3ysabmamul 06y4eHUst popMyaupyromecst agmopom paboyell npo2pammbl

4. 06'beM AUCUUNJUHBI COCTABJISIET 3 3.€., B TOM 4YHCJIe 72 aKageMHYECKHX 4YacOB, OTBEACHHBLIX HA
KOHTaKTHYIO paboTy oOydaroumxcs ¢ npernojanaresieM, 36 akaJeMUYeCKMX 4YaCOB Ha CAaMOCTOSATEIbHYIO

paboTty 00yuaronmxcs.




5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHHeM OTBe/JleHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX YacoB U BUAbI y4eOHbIX
3aHATHH:

5.1. CTpyKTypa AMCHMIIIMHBI (MOAY./1s1) o TeMaM (pa3jesiaM) Cc yKa3aHHEM OTBE€HHOr0 Ha
HMX KOJINYeCTBa aKaJieMUYeCKHUX YaCOB U BU/bl y4YeGHBIX 3aHATUM (B CTPOrOM COOTBETCTBUHU
C y4eOHBIM NJIAHOM)

HauMeHOBaHUe pa3/esioB U HoMuHa/IbHbIE TPYA03aTPaThl
TeM JUCLUIIMHBI (MOAYJIs), 06y4YamLLerocs
KoHTakTHas pa6oTa 8 E
dopma npomMeKyTOYHOM (pa6oTa BO & g
aTTeCTalUy Mo AUCUMIJIMHE B3aMMO/JeMCTBHHU C z B, o~
C & oK%, O
(Mmoay.J110) npemno/asaresjiem) aMocroAaTe e = K
’ 5 % 5 =
BH /bl KOHTAKTHOM JibHasA o °© S g
pa6oThl, paGota 2 % 5 S
aKaJeMHYeCKHe Yachbl oGyvarouer 5 Sy K g
ocs, =8 -
© © g 8=
4 = aKkajgemMuyec | X =8z
% Q w g < < —
= I og =S KHe 4achbl o =
& T S A S = o
® O R L =)
m N S T I g 2 ]
= T < jas)
@ 3
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Pasges 1. OCHOBBI MAalIMHHOTO 4 4 4 12 OInpoc

06y4eHus. O6yyeHue C yuuTesem,
obyuyeHHe 6e3 yuuTess.
O6yuyeHue c noKpernjieHUeM.
Knaccudukanus MmeTo0B.

Paspen 2. Knaccudukanus. 4 4 -+ 12 ornpoc
Perpeccusi. /lepeBbs pelieHU .
CanyvariHbii ec. HauBHbBIH
OaliecoOBCKUHM KJ1acCUPUKATOP.
KNN. MeToz onopHbIX BEKTOPOB.

Paspgeun 3. KiactepHblit aHanu3. 4 4 4 12 OInpoc
Anroputmbl. CokpallleHue
pazMepHOCTU. Mepbl 6JIM30CTH.
Knactepusanusa Ha rpadax.

Pasnen 4. MeTo iMHAMUYeCKOH 2 2 4 8 onpoc
KBAHTOBOM KJIaCTepU3aLUHU

(DQCQ).

Paspen 5. HelipoHHble ceTu. MLP, | 6 6 6 18 onpoc

RBN, pekyppeHTHbIe ceTH, CeTb
Xondunpaa, aBTosukozep (AE),
SOM, CNN, DCNN, GAN.

Pa3pes 6. Markue BbIYUC/I€HUSA. 6 6 4 16 OIpoc
IBOJIIOLIMOHHbBIE aJITOPUTMBI.
Paspes 7. HeyeTKue cucTeMsl. 6 6 6 18 OIpoc

HeuyeTkue MHOXeCTBa, HeyeTKas
JIOTHKa, HeYeTKHe OTHOLIEHUS U
onepauyuu. [IpusioxkeHus.




Paspnen 8. HeueTkue HelipoHHbIEe | 4

CEeTH.

ornpoc

Jpyrue BUJbl CAMOCTOSTEIbHOM
pa6oThl (OTCYTCTBYIOT)

[IpomexxyTo4yHas aTTecTanus 36
(3k3aMeH)
UToro 36 36 36 108 —

5.2. CoaepxaHue pa3zesioB (TeM) AU CHUIIAHBI

Nen/m

HaumMeHoBaHue pa3jesioB (TeM)
JUCLIUMIIJIUHBI

CopeprkaHue pa3/iesioB (TeM) AUCLHUIIJIMH

1.

Pasnen 1. OcHOBBI MAalLIMHHOTO
00y4yeHHs.

Ob6yuyeHue c yuuTesieM, obyyeHue 6e3 yauTess.
O6yueHnue c nojgkpenyeHueM. Knaccupukanus
MeTo0B. OCHOBHbIe THUIbI 33/a4. [IpuMepbl.

Pazzen 2. Knaccupukanus.

Perpeccus. JlepeBbs pemeHuit. CiydyarlHbIH Jec.
HauBHbI# 6akiecoBckui kaaccupukaTop. KNN.
MeTo/1 ONIOPHBIX BEKTOPOB.

Paspnen 3. KnactepHsblil aHanus.

Anroputmsl. CokpallleHue pa3MepHOCTU. Mepbl
6s13ocTy. Ksacrepusanus Ha rpadax.

Paznen 4. /luHaMuyeckas
KBaHTOBas Kiactepusanus (DQC).

MeTo/1 KBAHTOBOU KJlacTepU3al M1, METO/,
JAMHAMHU4YeCKOM KBAaHTOBOM KJlacTepu3allvH.
[IpuMepbl UCNOJIb30BAaHUS AJ1S1 aHAIMU3a JAHHBIX B
Pa3JIMYHBIX 06J1aCTAX HAYKH U GU3Heca.

Paspen 5. HelipoHHbIe ceTH.

MHorocnolHbI# nepuentpoH (MLP), paguanbHo-
6asucHble cetu (RBN), pekyppeHTHbIe ceTH
(RNN), ceTb Xondunaa, aBTosankoep (AE),
camoopraHusywuigecs kaptbl Koxonena (SOM),
cBepTouYHbIe HelpoHHbIe ceTH (CNN),
JuHaMmuyeckue ceeproyHble ceTu (DCNN),
reHepaTUBHO-cocTsi3aTesibHble caTu (GAN).

Paszpen 6. DBOJIIOIJMOHHbIE
aJICOPUTMBI.

OCHOBHbIE IPUHLUITbI, MATEMAaTHUYECKHE OCHOBBI,
BbIOOP M HACTpOMKa napaMeTpoB, reHeTHYecKue

aJITOPUTMBI, CTPATET MM 3BOJIIOLUH, TPUKJIAJiHbI €
acneKTbl IPUMEHEeHHUs] B Pa3/IMYHbIX 06J1aCTAX.

Pasgen 7. HeueTKue CUCTEMBI.

OCHOBHbIE KOHIIENLMH HEeYEeTKO W JIOTUKH,
HeYeTKHe MHOXKeCTBa, HeYeTKHe OTHOIEeHUs U
ornepawnuy, MeTo/ bl IpUMeHeHUs AJisd
MO/IeJIMPOBaHUS U yIIpaBJIeHUs B YCJIOBUSIX
HeonpeeeHHOCTH. [IpusioxeHus.

Paspnen 8. HeueTkue HepOHHbIE
CeTH.

OCHOBHbIE apXUTEKTYPbl HEUETKUX HEUPOHHBIX
ceTeil. MeTo bl TOCTPOEHUSI U 00YYEHUs
HeYeTKUX HEUPOHHBIX ceTel (aJIrOPUTMBbI
00paTHOT0 pacnpoCTpaHEeHHUs OLIMOKH,
reHeTuyeckoe obydyeHue, aJlali TUBHbIE
anropuTmel). [[puMeHeHU e HEYETKUX HEUPOHHBIX
ceTel JJis pacrio3HaBaHUsl 06pa3o0B,
MPOrHO3UPOBAHUS BPEMEHHBIX Psi/ioB, 06paboTKH
€CTeCTBEHHOTO sI3bIKa, yIpaBJeHHUs
TEeXHUYECKUMHU CUCTEMAMH.




6. ®oHA oueHOYHBIX cpeAcTB (POC, oneHOYHbIE U MeTOAMYECKHe MaTepuabl) Aas
OLleHMBAaHMA pe3yJIbTaTOB 06y4YeHHUs N0 AUCHUIIMHE (MOAYJII0).

6.1. TunoBbie KOHTPOJIbHbI€ 3a/laHUA HWJIM UHbI€ MaTepHaJibl AJIAd NPOBEACHHA TEKyllero
KOHTPOJIA yCNIeBa€MOCTH

[IpuMepsl T€M /IS yCTHOTO onpoca:

W NOUL A WDNPRE

[EEY
o

[EEG Y
N B

13.

14.

15.

Y70 Takoe MATKME BbIYUCNEHUA U B KAKMX 061aCTAX OHM HAaX0AAT NPUMEHEHMe?
Kakue oCHOBHble MeToAbl MalWKNHHOIo 0by4YeHuA Bbl 3HaeTe?

B 4em 3aKkntovaeTcA OCHOBHAA MAEA aNrOpUTMa rPaANEHTHOrO CNycKa?
Onpepgenvte NOHATUE HEYETKOrO MHOXECTBA.

YT1o TaKoe GYHKUMA NPUHAANEKHOCTU B HEYETKOM NOornke?

Kakue onepauumu BbINONHAKOTCA HA4 HEYETKUMMU MHOMKECTBAMM ?

MpuHumMn paboTbl anroputma k-6amnxanwmnx coceaent (kNN).

YT1o TaKoe nMHenHan perpeccuna’?

OCHOBHbI€ TUNbI ANTOPUTMOB KNacTepusaumm B MaliMHHOM 0byyeHuun.

. Kakne npenmyuwiecrtsa moryt 6bITb AOCTUTHYTbI NyTEM 06'be,lJ,I/1HeHVIFI MeTo40B MATKUX

BbIYNCNEHWNI N MALLMHHOTO 06y4yeHuna?

. I‘IpmmeHeHme HeYeTKux HEﬁPOHHbIX ceteln B 3ada4yax KllaCCVId)VIKaLLVIVI.
. Kakne anropmtmbl MalWwMHHOIO OGYHEHMH MOryT NCNoNb30BaTbCA ANA aAanNTaunn HEYETKUX

cucrtem?

Mcnonb3oBaHMe MALIMHHOIO 06y4YeHUA U MATKUX BbIYUCIEHUIA ANA NPOrHO3UMPOBAHUA
BPEMEHHbIX PSAA0B.

Kaknm 06pa3om MOXKHO peluaTtb 3aaady KnaccuduKaumm TEKCTOB C UCNONb30BaHMEM METOA0B
MaLWMHHOIO 06y4YeHUA N HEYETKOW NOTUKK?

Kakue noaxoabl MOryT 6bITb MPUMEHEHbI A5 YNPaBAEHUA TEXHUYECKMMU CUCTEMAMM C
NCNONb30BaHMEM MATKMUX BbIYUCAEHUIA U aNTOPUTMOB MaLLUMHHOMO 0byyeHua?

6.2. TunoBbie KOHTPOJIbHBI€ 3a1aHUA UJIM HHBI€ MaTEepPHaJIbl AJIA IPOBEAECHUA
npomemy'roqnoifl ATTeCTaAllUH 10 AU CHUIIJINHE, KPDUTEPUH H LIKAJIbl OH€HUBAHUA

Bonpock! Kk 5k3aMeHy

1.

OnpeaenvTe NOHATUA MALIMHHOIO 0By4YeHUA N MATKUX BblYUCIEHUIA. KaKne OCHOBHbIE MeToAb!
BXOAAT B KaXAyto U3 3Tux obnacten?

Kakune npuMHUMNbI NexKaT B OCHOBE aAropuTma rpagueHTHOro cnycka?

KaKoBbl OCHOBHbIE KOMMOHEHTbI HEYETKOM CUCTEMDI?

MpoaHanusunpyiTe Habop AaHHbIX M ONpPeaenuTe, Kako MeToa MaWNHHOro obyyeHua nyywe
BCEro NoAXoAMUT ANA PeLleHUA KOHKPETHOM 3a4auu.

PaspaboTaiiTe anropuTm KnaccudpuKaumm TeKCTOBbIX AaHHbIX C UCMOb30BaHMEM KaK MUHUMYM
ABYX Pa3NIMUYHbIX METO4,0B MAWMHHOTO 06yYeHus.



6. [aiiTe 0630p COBpPEMEHHbIX TEHAEHUMM U HanNpPaBAEHUIN Pa3BUTUA MALLUMHHOIO Oby4YeHuA u
MATKMX BbIYUCNEHUIA.

7. CpaBHWUTE U NPOAHANU3UPYITE NPENMYLLECTBA U HEAOCTAaTKM HEYETKUX CUCTEM U HEMPOHHbIX
CeTel B KOHTEKCTE pelleHMa KOHKPETHOM 3a4auu.

8. HanuuwwuTte Koa Ha Python ana peanunsauum anroputma k-6 amkaiwmx coceaen ¢
ncnonb3oBaHuem 6ubnumoreku scikit-learn.

9. PaspaboTaiiTe n 06yunTe HEYETKYIO HEMPOHHYIO CeTb ANA Knaccudpukaumm nsobparkeHum ¢
ncnonb3oBaHnem 6ubamoteku TensorFlow nam PyTorch.

10. Kakue obnactu uccnegoBaHmMa U NPUNOKEHUI MoryT 6bITb NpeobpaszoBaHbl C UCNONb30OBaHUEM
TEXHONOTMI MALIMHHOTO 0BYyYeHUA U MATKUX BbIYUCIEHUIN?

11. NMpakTnyeckne npumepbl NPUMEHEHUA MALWMHHOTO 0BYYEHUA U MATKUX BbIYUCNEHWUI ?

[TpuMepHBIC TEMbI CEMUHAPCKUX 3aJaHHH

1. O630p 1 cpaBHEHME PAa3INYHbIX ANITOPUTMOB KNacTepM3aLnn, TakMX Kak k-cpegHux,
nepapxmyeckana knacrepusauyma, DBSCAN u ap.
2. [MpyvmeHeHMe pa3NnyHbIX AaNTOPUTMOB KNacTepu3aumm ANA aHanm3a u Knaccupurkaumm peanbHbix
OAHHbIX.
3. W3yyeHne OCHOBHbIX MPUHLMMOB U NPUMEHEHUE HEYETKUX CUCTEM YNpaBAeHUA ANA
MOAENNPOBAHMA U YNPaBAEHUA TEXHUYECKMMU CUCTEMAMM.
4. 0O630p anroputTmos 0by4eHUs c NOAKpPeNneHnem.
5. Pasbop npumepos npumeHeHua obyyeHuA ¢ NoAKpenNeHnem gNa pelleHmna NPaKkTUYeckmx 3aay
B Pa3/IMyHbIX obnacTax, Hanpumep, B po6OTOTEXHUKE, PUHAHCAX U T.A4.
6. Pa3paboTKa n obyyeHMe HeMpPOHHOW ceTu Ana Knaccudukaumm nsobpaxkeHnin n obpaboTkn
€CTeCTBEHHOro A3blKa.
7. AHanus 3¢ PpeKkTMBHOCTM PaboTbl HEMPOHHOM CETU B PELUEHUM KOHKPETHOM NPaKTUYECKOWN 3a4a4K.
8. WccnepoBaHue NpvHUMNOB paboTbl reHETUYECKMX aATOPUTMOB U UX MPUMEHEHWE ANA pelleHunA
3a/a4 oNTUMMU3aLUK.
9. MpumeHeHue reHeTUYECKUX aArOPUTMOB ANA 33434 ONTUMMU3AUMM, TAKMX KaK NOUCK
ONTUMA/NbHbIX NAapPaMeTpoB, pa3paboTka ONTUMaNbHbIX NNAHOB U T.4,
10. Pa3zbop npvmepoB NpMMEHEeHMA MEeTOA0B MAWMHHOro 0by4yeHna B pa3NINYHbIX OTPACNAX, TAKUX
Kak meguumHa, GUHaAHCbI, TPAHCNOPT U T.A.
IIKAJIA U KPUTEPUU OLIEHHMBAHUA pe3yabTaToB 06ydyeHus (PO) no aucuunauHe
OueHka | 2 (He 3a4TeHO) 3 (3auTeHO) 4 (3auTeHO0) 5 (3auTeHoO)
BU/IbI
OLIeHOYHbIX
Cpe/CTB
3HaHuA OTcyTcTBUE ®parmeHTapHble O6uiue, HO He CdopMupoBaHHbIe
(sudsi 3HAaHUHU 3HaHUSA CTPYKTYpPUPOBaHHbIE | CUCTEMAaTUYECKHE
OYEHOUHbIX 3HaHUSA 3HaHMA
cpedcms: onpoc,




mecmul)

pabomvl, omyem
no npakmuke,
omyem no HUP
um.n.)

YMeHus OTcyTcTBHE B nesom ycnewmHoe, | B nesom ycnemHoe, YcnemHoe u
(8udvt YMeHHUU HO He HO coZiepKaliee cUcTeMaTH4YecKoe
OYEHOYHBIX CUCTeMaTH4yecKoe | OTJeJibHble IPo6eJbl yMeHHe
cpedcma: yMeHHe yMeHHe (JonycKaeT
npakmuyeckue HETOYHOCTH
3adaHus) HeINpUHLIUMIIHAJIbHOT O

XapakTepa)
HaBbiku OTtcyTcTBUE Hasnuue B nesom, CdopmupoBaHHbIE
(B1apenus, HaBbIKOB OT/leJIbHBIX chOpMUpPOBaHHbIE HaBbIKH
OMNBIT (BnaseHui, HaBbIKOB (HaJIMuMe | HaBBbIKM (BJaJleHUs), (Bnapenus),
AesATeJbHOCTH) onbiTa) ¢dparmeHTapHOIO HO HCIOJIb3yeMble He NpUMeHsieMble
(8udwt omnbITa) B aKTUBHOH ¢popme NPy pelleHUH
OYEHOYHbIX 3ajiay
cpedcmae:
8bINoJIHEeHUEe U
3awuma
Kypcosoll

7. PecypcHoe obecneyenue:
7.1. IlepeyeHb OCHOBHO# H A0MOJHUTEJIBHOM JUTEPATYPbI

OcHoBHasl MTEpaTypa

1. Mutep ®nax. «MawmnHHOe 0byyeHume. HayKa U UCKYCCTBO NOCTPOEHUA airOPUTMOB, KOTOpbIe

M3BNEKAOT 3HAHUA U3 AaHHbIXY. Y4ebHuK. MK Mpecc. 2015.

2. AHpgpea /loHua. «Anroputmbl obydeHua ¢ nogkpenneHnem Ha Python». IMK Mpecc. 2020.

3. [. PytkoBcKas, M. NMuanHbCcKkui, /1. PyTKOBCKMN. « HEMPOHHbIE CETU, FTEHETUYECKME aNroOpPUTMbI U

HeyeTKne cuctembli». M.: Fopayaa nnHua-Tenekom. 2004.

4. A.T. BpoHeswuy, A.E. lenckuin. «HeyeTkme moaenu aHanmsa AaHHbIX U NPUHATUA pelleHnin». YyebHoe

nocobue. Bbicwan LLKona 3koHomuku (BLLI). 2022.
5. [13H CalimoH. « AITOPUTMbI 3BONOLUMOHHOMN ONTUMUIALUN». IMK Mpecc. 2020.
6. B.B. Kpyrnos, M.WU. Onu, P.1O. FonyHoB. «HeyeTKas NorMKa U UCKYCCTBEHHbIE HEMPOHHbIE CETU Y.

YyebHoe nocobue. - Mocksa: ®PusmatauT, 2001.

JlononHUTeNbHAS JIMTepaTypa

1. I.N. Nemnpaosa, A.B. Nlyknues. «PEMYIATOPbI HA OCHOBE HEYETKOW IOTMKU B CUCTEMAX

YMNPABNEHNA TEXHUYECKUMU OB BEKTAMMU ». YyebHoe nocobue. — CMN6: YHusepcuter UTMO, 2017.

2. M.A. MenbHuK, A.A. BuwepatuH. «3BOTIOLUMOHHBIE BBIYMUCNEHUA». YuebHO-meToanyeckoe
nocobue no BbINOAHEHWUIO nabopaTopHbix pabot. — CMN6: YHusepcuter UTMO, 2018.




3. I'.K. BopoHosckun, K.B. Maxotuno, C.H. NMetpawes, C.A.Ceprees. «[eHeTUYECKME aITOPUTMBbI»,
MCKYCCTBEHHbIE HEeMPOHHbIe ceT 1 Npobaembl BUPTyanbHOM peanbHOCTU. -X.: OcHoBa. 1997.

4. H.B.3AMATUH. «HEYETKAA IOTMKA N HEMPOHHbIE CETU». YuebHoe nocobue. Tomck: U3a-8o.
Tomck. roc. yH-ta ACY 1 pagmoanekTpoHuku, 2014.

7.2. IlepeyeHb JIMUEH3HOHHOr0 MNPOrpaMMHOro ooéGecne4yeHus, B TOM 4uC]Ie
0Te4YeCTBEHHOr0 NPOU3BO/CTBA
[Ilpy peanusanuu JUCLUIJIMHBI MOXeT OBITh MCIOJIb30BAaHO CJie[ylollee MporpaMMHOe
obecnevyeHue:
e OnepayuoHHasa cuctema Linux

7.3. IlepeuyeHb npodeccuoHa/IbHbIX 6a3 JAHHBIX U UHPOPMAIMOHHBIX CIPABOYHBIX
CUCTEM
1. http://www.edu.ru — nopran MunucrepctBa o6pasoBanusi u Hayku PD
2. http://www.ict.edu.ru — cucrema denepasbHbix oOpazoBarenbHbiX mnopraioB «UKT B
o0pa3oBaHUMN
3. http://www.openet.ru - Poccuiickuii mopTaji OTKpbITOro o0pazoBaHus
4. http://www.mon.gov.ru - MunucrepctBo odpasoBanus U Hayku Poccuiickoit denepanun
5. http://www.fasi.gov.ru - ®eepanbHOE areHTCTBO 10 HAYKE U HHHOBALIMSM
7.4. IlepedyeHb pecypcoB MHPOPMALMOHHO-T€/IEKOMMYHUKALMOHHOM ceTH «<MHTepHeT»
1. Math-NetRu [9n1eKTpoHHBIH pecypc] : O0OLIEPOCCUHCKHA MaTeMaTUYeCKHMH moptan /
MartemaTtuyeckuii MHCTUTYT UM. B. A. CrexksoBa PAH ; Poccuiickas akagemusi Hayk, OTjgesieHue
MaTeMaTHYeCcKHUX Hayk. - M. : [6. u.], 2010. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 1.
URL: http://www.mathnet.ru
2. YuuBepcureTckas OGubauoreka Online [JseKTpoHHBIH pecypc] : aJeKTpoHHass GUOJIMOTEYHas
cucremMa / 000 "Jupekt-Megua" . - M. : [6. u.], 2001. - 3ari. ¢ TUTy/a. 3KpaHa. - B. u. URL:
www.biblioclub.ru
3. YuuBepcasbHble 6a3bl AaHHbIX East View [ds1ekTpoHHBIN pecypc] : uHGopManuoHHbIN pecypc / East
View Information Services. - M. : [6. u.], 2012. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. HayyHas asiekTpoHHasi 6ubsnotreka eLIBRARY.RU [3sekTpoHHBIH pecypc] : MHPOpMALMOHHBIH
noptas / 000 "PYH3B" ; CaukT-IleTepOyprckuii rocyjapcTBeHHbIH yHUBepcUTET. - M. : [6. u.], 2005. -
3arJ1. ¢ TUTYJI. 3KpaHa. - b. 1.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepHaJIbHO-TeXHUYECKOro o6ecrne4yeHusl.
Gumran MI'Y B 1. JlyOHe, OTBETCTBEHHBIH 3a peanu3auuio jaHHO# Ilporpammsl, pacnonaraer
COOTBETCTBYIOLIEH MaTepUabHO-TEXHUYECKOW 0a30il, BKJIOYAss COBPEMEHHYIO BbIYMCIUTEILHYIO
TEXHUKY, OOBEJAMHEHHYIO B JIOKAJbHYIO BBIYMCIMTEIBHYIO CETh, HMMEIONIYI0 BbIXOJ B HMHTepHer.
Hcnonb3yloTes  cnelMaau3upoBaHHBIE  KOMIIBIOTEPHbIE — KJIACChl,  OCHALIEHHbIE  COBPEMEHHbIM
o0opyioBaHUEM.
MarepuasibHast 6a3a 1ojapasjiesieHuss COOTBETCTBYET JEHCTBYIOIIMM CAaHUTAPHO-TEXHUYECKUM HOPMAaM M
obecrneunBaeT MPOBEACHUE BCEX BHJAOB 3aHATHH (1a00paTOpHOM, MPAaKTHYECKOH, AMCLHUILUIMHAPHON H
MEKIUCIMIUIMHAPHOM  MOJArOTOBKM) W HAay4YHO-HUCCIEI0BATEILCKOW  paboThl  OOydaroluxcs,
NPEyCMOTPEHHBIX Y4eOHBIM IIJIAHOM.



8. MeToauyeckne peKOMEHAAIMH N0 OPraHM3auMu H3YyYeHHUs] JUCIHTIIHHBI
8.1. ®opMbl 1 MeTOAbI IPENOAAaBaHUA AUCHUNINHBI

(mepeyUcaAOTCA B COOTBETCTBUH € Tabsuiei 5.1.)

Hcnosbzyembie GOpMbI 1 METO/IbI O0YUEHHUS:

JICKIIUH

CEMHUHAPCKUE 3aHATHS

camocTosTeNbHasl padoTa CTYCHTOB.

B niporiecce npenogaBanus AMCHMILIMHBI TPENOABATENb UCIIOIL3YET KaK KJIacCHYecKue (hopMbl 1
METO/1bI 00 yueHHS (JIEKIIMU U CEMHUHAPCKUE 3aHATHS), TAK M AKTUBHBIE METO/IbI 00y4YEHHUS.

[Tpy mnpoBeAeHUH JIGKIMOHHBIX 3aHATHH MperojaBareib MCIOJb3YeT ayAHMOBU3YalIbHBIE,
KOMIBIOTEPHBIC M MYJbTUMEIUHHBIE CPEICTBA OOYYEHMS, a TAKXKE JEMOHCTPALIMOHHBIE U HATJISIIHO-
WJLTIOCTPAlMOHHBIC (B TOM YHCIIE pa3aTOYHbIC) MaTepPHAIIBL.

CeMuHapcKHe 3aHATHS NPOBOJATCA B (popme npoOJIeMHOU CUTYyallMH, KOI'JJa HEKOTOPBIH acnekT
paccCMOTPEHHOM TeMbl H3J1araeTcsi mpenojararernem Oosnee moapoOHo. Yacte uH)OpManuu
KOHCIEKTUpYyeTcs. bosbiias yacTh BpeMEHM BblJeIeHa Ha padoTy C MCIOJIb30BAaHHEM KOMITbIOTEPHOM
TEXHUKHU U IPOrPaMMHOr0 00€CreueHus.

B pamkax Kypca HMCHOJIB3YIOTCS AaKTHBHBIE M MHTEPAKTHBHBIE METOJbl OOyYE€HMs B Ipolecce
npoBeieHus 3aHATHH. OCHOBHBIMM OCOOEHHOCTSAMH MHTEPAKTHUBHBIX 3aHSATHH SBIISIOTCS MHTEPAKTHUBHbIE
MPaKTUYCCKUE YIPaXKHEHUS U 3aJaHHsI, KOTOPbIC BBITOIHSIOTCS 00yJaloIMMUCS HE TOJIBKO U HE CTOIBKO
Ha 3aKperieHne U3y4eHHOr 0 MaTepualia, HO U Ha CAMOCTOSITENIbHOE H3YyYEHHEe HOBOTO.

8.2. MeTou4yecKHre peKOMeHJal U1 IpernogaBaTesto

[lepen HauanoM wu3yueHUs UCHMIUIMHBI IperojaBaTellb JOJUKEH O3HAKOMHUTb CTYJACHTOB C
BUJaMH Y4eOHOW M CaMOCTOATEIbHON paboThl, MEepEeYHEM JIMTEPATypbl U UHTEPHET-pecypcoB, (hopmaMu
TEKYIIEH U NPOMEKYTOYHON aTTECTAllUK, C KPUTEPUSMH OLEHKH KayeCTBAa 3HAHMWU JUJI1 UTOIOBOM OLIE HKU
M0 AUCIUIIIINHE.

[Tpu npoBeaeHuu KU, IpenoaaBaTelib:

1) popmynupyeT TeMy | Lieb 3aHATHS;

2) u3naraer OCHOBHBIE TEOPETHUECKUE MTOJIOKEHUS;

3) ¢ MOMOIIBIO MYJILTUMEIUHHOTO 000PY10BAHUS W/WIIH MO 3aITHCh JIa€T ONPEIEIICHUSI OCHOBHBIX
MOHATHI, pacueTHBIX HOpMYII;

4) NpoBOAMT MPUMEPBI U3 OTEUECTBEHHOI0 U 3apYOEKHOr0 OINbITa, 1a€T TEKYIIUE CTATUCTUYECKUE
JTAaHHBIC JIJIS1 HATJISTHOTO M 00Pa3HOro MPEeACTaBICHUS H3y4aeMOro MaTepuaa;

5) B KOHLIE 3aHATHS JAeT BONPOCHI JUIsl CAMOCTOSITEIIbHOIO U3yYEHUSI.

Jlnst ceMUHAPCKUX 3aHATUH

[ToaroroBka K TNPOBEACHHUIO 3aHATHH TMPOBOAMTCA peryisipHo. OpraHusamus IpenojaBaTeieM
CEMHUHAPCKUX 3aHATUH JO/DKHA YAOBIETBOPSTH CICAYIOUMM TPeOOBAHUS: KOJMYECTBO 3aHATUH JOJKHO
COOTBETCTBOBATh YUeOHOMY IUIaHY NIPOrpaMMBl, COJACPXKAaHHME IIJIAHOB JOJDKHO COOTBETCTBOBAThH
nporpamme, IiaH 3aHATHH JOJDKEH COo/lepKaTh MepeyeHb pacCMaTPUBAEMbIX BOITPOCOB.

Bo BpeMsi CeMMHApCKUX 3aHATHUH MCHOJB3YIOTCS CIIOBECHBIE METOJbl OOydeHus, kak Oecema u
JMCKYCCHSI, YTO I103BOJISIET BOBJIEKATh B Y4eOHBIH MpoLlecc BCeX CIylaTesieid i CTUMYJIHPYET TBOPYECKUN
MOTEHIIHAJI 00Y4arOIUXCS.

[Ipy MOAroTOBKE CEMHMHAPCKOMY 3aHSATHIO TIPENoaBaTeNil0 HeoOXOJAMMO 3HATh IUIAH €ro
NpPOBEACHUSI, MPOAYMaTh (OPMYJIMPOBKH U COAEPKAHUE YYEOHBIX BOMPOCOB, BBIHOCHMBIX Ha
o0CyXKaeHHE.

B Havane 3aHATHS TpenojaBaTesb JOJDKEH pPACKPBITh TEOPETUYECKYI) U IPAKTHYECKYIO
3HAYMMOCTb TEMBbl 3aHATHS, ONPEACIUTH MOPAAOK €ro NMPOBEACHUSA, BpeMsi Ha OOCYXIEHHE KaXJ0ro
yuyeOHOro Bompoca. B xoje 3aHsATHS cleAyeT JaTh BO3MOXKHOCTb BBICTYIIUTH BCEM JKEJIAIOLUMM MU
HPEIJIOKUTD BBICTYITHTh TEM CIIYIIATEISIM, KOTOPBIE MPOSIBIISIOT MTACCHBHOCTb.



IlenecoobpasHo, B xoae 00CykAeHHs y4eOHBIX BOIIPOCOB, 331aBaTh BHICTYNAIOLIMM U ayJAUTOPHH
JTOTIOJTHUTENBHBIE U YTOUHSIOIIME BOMPOCHI C LIEJIbIO BBIICHEHUS UX MO3ULUHN 110 CYHIECTBY 00CYK/IaeMbIX
npoOiieM, a TaKXe IMOOUPATH BBICTYIUICHHE € MeCTa B BHJE KpaTKUX JjornoidHeHwi. Ha 3aHsaTHsx
POBOAUTCS OTPabOTKA MPAKTUYECKUX YMEHUH 1101 KOHTPOJIEM IIpernojaBaTes

8.3. MeToauYecKHue peKOMeHJALMUHM CTyJeHTaM N0 OpPraHu3aldy CaMOCTOATEe/IbHOMU
paGoThl.

[lpuctynas K W3y4eHHIO HOBOM Y4eOHOH AMCUMIUIMHBI, CTYJCHTHI JOJKHBI O3HAKOMUTBCS C
yuyeOHOM mnporpaMMoi, y4eOHON, Hay4YHOM M METOJMYECKOW JIMTepaTypoi, UMerouencs B Oudimoreke
YHHUBEPCUTETA, BCTPETUTHCSA C MpEMojaBaTeieM, BEAYIMM AMCLUUIUIMHY, TMONY4YUTh B OMOIMOTEKE
PEKOMEHI0OBaHHbIE y4eOHMKH M  y4eOHO-METOJMYECKHME I0COOHMs, OCYIIECTBUTH 3alHCh Ha
COOTBETCTBYIOIIUI KypC B CPE/E DJIEKTPOHHOr O 00Y4YEHHS] YHUBEPCUTETA.

['nmyOuHa yCBOEHUS JAMCLUMILIMHBI 3aBUCUT OT aKTUBHOW M CUCTEMAaTUYECKON padOThl CTyJAEHTa Ha
JeKIUSAX M NPAKTUYECKUX 3aHATHAX, a TaKKe B XOJ€ CaMOCTOSATEIbHOH paboThl, MO H3YYEHHIO
PEKOMEH/I0BaHHO# JTMTEPATYyPHI.

Ha nexkuusix BaKHO COCPENOTOYUThL BHUMAHUE HA €€ COACpKAHMH. DTO IOMOXKET Jydlle
BOCIIPUHUMATh y4eOHBII MaTepuana U YsACHUTh B3aMMOCBA3b NpoOieM no Bcel aucuuniauHe. OCHOBHOE
CojIepyKaHue JIGKLMH 1eJIeco00pa3Hee 3aiChiBaTh B TETPAAH B BUJE KIIIOUYEBBIX (pa3, NOHATHIA, TE3UCOB,
000011eHHH, cXeM, OMOpHBIX BEIBOAOB. HeoOxoaumo obpamaTts BHUMaHHE Ha TEPMUHBL, (OPMYITHPOBKH,
PaCKpBIBAIOIIME COJICPIKAHUE TEX MM MHBIX SBICHHH M MPOLECCOB, HAYUYHbBIC BBIBOJbI U NMPAKTUYCCKHUEC
pekomenaanuu. JKenarenbHO OCTaBISATH B KOHCIIEKTaX IOJS, Ha KOTOPbIX JeJlaTh I[OMETKH U3
PEKOMCH/IOBAaHHOH JUTEpaTyphl, OMOJHAIOLICH MaTepual MPOCHYIIAaHHOM JIEKIMHM, a TaKKe
MOAYEPKUBAIOIIME 0COOYI0 BaKHOCTh T€X MJIM MHBIX TEOPETHYECKUX MONOKEeHUH. C Lenplo ysSCHEHHS
TCOPETHUECKUX IOJTOKEHUH, Pa3pelIeHHs] CHOPHBIX CHTyalluil HEOOXOIMMO 3a/1aBaTh IPENOAaBaTEIIO
YTOUHSIIOIIME BOMPOCHL. Jls 3aKperuieHust coAep)KaHMs JIeKIMH B IaMATH, HEOOXOAMMO BO BpeMs
CaMOCTOSITEJIbHOW pabOThl BHUMATEIbHO MPOYECTb CBOM KOHCHEKT W JOMOJHHUTb €ro 3aluCsAMH M3
yu4eOHHMKOB M PEKOMEH/10BaHHOM IHTepaTypbl. KOHCIIEKTHpOBaHNE YNTAEMBIX JIEKLIUHA U UX TTOCIEAYIOIas
nopaboTtka crocodcTByer Oosee rirydOKOMY YCBOSHHIO 3HAHMM, M MOITOMY SIBISIIOTCS Ba)KHOHU (hopmoit
yueOHOI AeATETbHOCTH CTY/ACHTOB.

MeTtoauyeckue yKazaHus 151 CAMOCTOATEbHOH padoThl 00y4alouXxcs

[IpouHoe ycBOeHHME M JIONTOBPEMEHHOE 3aKperjieHue ydyeOHOro marepuana HEeBO3MOXKHO 0e3
pOIyMaHHON caMoCTOsATeNbHOM paboThl. Takas pabora TpeOyeT OT CTyACHTa 3HAYUTEIBHBIX YCHIIMH,
TBOPYECTBA M BBICOKOH OpraHM30BaHHOCTH. B XoJe caMOCTOATENbHOH PabOThI CTYIEHTHI BHIIOJIHSIOT
ClIe[lylole 3aJa4yu: JIopadaThiBAIOT JIEKUUU, U3YYalOT PEKOMEHJIOBAaHHYIO JIUTEPATYpPy, F'OTOBSTCS K
MPaKTHYCCKUM 3aHATHSAM, K KOJUIOKBUYMY, KOHTPOJIbHBIM padoTaM IO OTJEIbHBIM TeMaM JUCHHUIUINHBI.
[Tpu stom >ddexTHBHOCTL yueOHOI AeSTeNbHOCTH CTYJE€HTa BO MHOI'OM 3aBUCHT OT TOrO, KaKk OH
pacnopsInIICs BBIACIEHHBIM /171 CAMOCTOSITENIbHOM paboThl 010 17KETOM BPEMEHH.

PesynbraToM camocToATeNnbHONW pabOThI ABJIAETCA NMPOYHOE YCBOGHHWE MATEPUAJNIOB IO MPEAMETY
COIJIaCHO IPOrpaMMbl JUCHHUIUIMHBL. B utore 3Toit pabotsl hopMupyroTcs npopecCuoHanbHbIE YMEHUS U
KOMITIETCHIIMH, Pa3BUBACTCS TBOPUYCCKUH MOAXO/ K PEIICHUIO BO3HUKIINX B X0/1¢ yUeOHOI eATelbHOCTH
poOJIeMHBIX 3a/1a4, MOSBJISIETCS CAMOCTOSTEJIbHOCTH MbIIILIICHHS.

Pemenue 3anau

[Ipu caMmoCTOSATEILHOM pEIIEHUH 3a/1a4 HYKHO 0O0OCHOBBIBATh Ka)/Iblil ITall pelIeHUs, HCXOs U3
TCOPETUYECKUX MOJIOKEHUI Kypca. ECii CTy/IeHT BUMT HECKOIBKO MyTell perieHus npobiaeMsl (3a1aun),
TO HY)KHO CPaBHHUTb MX M BbIOpaTh caMblil panmoHaibHbIi. [Tone3H0 10 Hayala BHIYMCIEHUH COCTaBUTD
KpaTKHil NJ1aH peieHus npodiaemsl (3agaun).

Pemenne mnpoOiieMHBIX 3a7ady WM TNPUMEPOB CIEIyeT H3JaraTb MOAPOOHO, BBIYMCICHHUS
pacnonaratb B CTPOrOM IMOPSJAKE, OTAEAsS BCIOMOIaTE/IbHBIC BHIYMCICHUS OT OCHOBHBIX. Pemienus npu
HEOOXOMMOCTH HYKHO COITPOBOK/IaTh KOMMEHTAPUSAMHU, CXEMaMH, YEPTEKAMU U PUCYHKAMH.



Cnenyer mNOMHHTB, 4YTO pEIIEHHE KaXA0W yueOHOW 3aJayd JODKHO JIOBOJUTBHCS JI0
OKOHYAaTCJIbHOI'O JIOTHYECKOro OTBE€Ta, KOTOPOro TpC6yCT YCIIOBHUE, U 11O BO3BMOKHOCTHU C BBIBOJOM.

[Tony4deHHBIN OTBET CIEyeT MPOBEPUTH CITOCOOAMM, BHITEKAIOIMMH M3 CYILECTBA JaHHOH 3aJauyH.
[Tonesno Ttakxke (eciid BO3MOXKHO) pewlaTh HECKOJbKUMHM CHOCO0AMHM U CPaBHUTL I10JIyYEHHbIE

pe3yJbTaThI.
Peuienue 3aja4 JJaHHOrO THUIIA HYKHO HPOAODKATH 0 NPUOOPETEHUs: TBEPJbIX HABBIKOB B HX
pELICHUH.
3ajaya — 9TO LeJb, 3aJaHHAsi B OINPEEJIEHHBbIX YCIOBHUSX, pEIICHUE 3aJayd — IpoLecc

JOCTHKCHMSI TOCTABJICHHOM 1[E€JTH, TOMCK HEOOXOAMMBIX ISl 3TOT'0 CPEJICTB.

ANropuT™ perieHus 3ajay:

l. BuumaTenpbHO NpOUYUTAMTE YCIOBHE 3aJaHMSI U YSICHUTE OCHOBHOH BOIPOC, NPEACTaBLTE
IIPOLECCHI U SIBJICHUS, ONIUCAHHBIE B YCIIOBUH.

2. IloBTOpHO NpPOYTHUTE YCIOBUE IS TOro, 4ToObl YETKO MPEACTAaBUTHL OCHOBHOW BOIIPOC,
npoOJieMy, 11eJIb PEeIIeHHs, 3a/IaHHbIC BETMYUHBI, OMUPasCh Ha KOTOPbIE MOKHO BECTH MOUCKH PELICHUS.

3. [IpousBeaure KpaTKylo 3alucCh YCJIOBUS 3aaHuUs.

4. Ecmi Heo0X0IMMO COCTaBbTE TAOJIHUIY, CXEMY, PUCYHOK HJITH YEPTEK.

5. Onpenenure METO/L peIICHHs 3aaHusl, COCTaBbTE IUIaH PELICHMS.

6. 3anuimTe OCHOBHBIE MOHATHS, (HOPMYIIBI, OMMCHIBAIOLINE TPOLIECCHI, MPEI0KEHHbBIC 33/ ITaHHON
CHUCTEMOM.

7. Haitaure peuenue B 001IEM BHE, BbIPAa3UB UCKOMbIE BEJIMYMHBI Yepe3 3a/1aHHbIE.

9. ITpoBepbTe NMPaBUIBLHOCTH PELICHUS 3a/1aHUS.

10. IIpon3sBeuTe OLEHKY peajibHOCTH MOJIYYEHHOTO PEeLIECHHUSI.

11. 3anumuTe OTBET.

9. Pa3pa6oT4yMK (pa3paGoOTYUKH) NPOrpaMMBbl.

K.}.-M.H. 3peJioB [1.B.



