MMHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIMNA
(benepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BICIIET0 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (hpeaepaibHbIN YHUBEPCUTET»
(ABDY)

UHCTUTYT MATEMATUKHU U KOMITBIOTEPHBIX TEXHOJIOIMH (ILKOJIA)

«COI''TACOBAHO» «YTBE
Pykosoautens OI1 Jlupekrop aenapram ,
, M KOMIIbIOTEPHOI'0 M)
?'jv‘cm : ITax T.B. Cyi

v

« 15» monst 2021r.

PABOYAS NIPOI'PAMMA JUCHUITJIMHBI
HeiiponHsble ceTu 1 MaltMHHOE 00yueHue
Hanpagnenue noarorosku 02.03.01 MaTtemMaTHka M1 KOMIILIOTEPHbIE HAYKH
(CkBo3HbIe IU(MPOBBIC TEXHOIOTHH)
®opMa NOATOTOBKU OYHAasI

kypc 4 cemectp 7

nexknuu 16 dac.

MPAKTUYECKUE 3aHATHS HE IPETYCMOTPEHBI
naboparopHble padoTel 34 uac.

B TOM 4Hclie ¢ ucrojib3oBanueM MAO nek. 16 /mp. - /na6. 34 wuac.
BCET0 YacOB ayAUTOpHOM Harpy3kn S0 wac.

B TOM 4wclie ¢ ucnoinb3oBanreM MAO 50 dac.
camocTosTeabHas padota 76 wac.

B TOM YHCJIE Ha MOJATOTOBKY K 3K3aMeHy 54 wdac.
KOHTPOJIbHBIE Pa0O0THI (KOJIMYECTBO) HE MPEIyCMOTPEHBI
KypcoBasi paboTa / KypCcOBOH MPOEKT HE MPETyCMOTPEHbI
3a4yeT_{_ceMecTp

9K3aMeH { CeMecTp

Pabouas mporpaMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusIMH DenepaibHOro rocyJapcTBEHHOTO
o0pa3oBaTenbHOI0 CTaHaapra mo HampasieHuto noarotoku 02.03.01 MaremaTnka W KOMITBIOTEPHBIS
HaYKH, yTBEPKACHHOIO MprKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanyu ot 23

aprycta 2017 romga Ne 807 (¢ U3BMEHEHHUSIMU U TOTIOJTHEHUSIMU ).

PaGouas mnporpamma oOcyxiaeHa Ha 3acelaHud Kadeapbl WHPOPMATHKH, MaTeMaTH4eckoro u

KOMITBIOTEPHOTO MOJICTTUpOBaHUsI POoTOKoI Ne 6 ot «28» stuBapst 2020r.

Jupektop nemapramenta MareMaTHUeCKOro U KOMIIbIOTEpHOTo MoaerpoBanus CymieHko A.A.
Cocrasurenu: nonest llesuenko 0. A.

BnanuBocTok
2021



O6opornas cropona Turyasnoro aucra PITT

I. PaGouasn mnporpaMMa mNepecMOTPeHa Ha 3acelanun Kadelpsl HHDOPMATHKH, MATEMATHYECKOTO M

KOMNEWTEPHOTO MOACTHPOBAHHAL

[Tporokon ot «09» mions 2021 rgiﬁ
Jasenyromuii Kathenpoii & =< YeboTtapes A.IO.

(moanHce) (H.0. Mamunua)

II. Pabouasn nporpaMMa nepecMoTpeHa Ha 3aceJaHHH JenapraMeHTa MaremMaTHYeCKOro H KOMNLHOTEPHOTO

MOJEIHPpOBAHHAL

[Ipotokon ot «27» centabpa 2021 r. Ne |
JupekTop genapramMeHTa Cymienko AA.

(moammce) (H.0. Mamunua)

III. Padouaa nporpaMMa nepecMOTPeHA HA 3aceJaHHH JeNapTaMenTa:

[Tporokon ot « » 20 1. Ne

JupekTop nenapraMeHTa

(moanuce) (M.0. damunua)

IV. Pabo4as nporpaMma nepecMoTpeHa Ha 3acelaHHH JeNapTaMenTa:

[Iporokon ot « » 20 r. Ne

HupekTop aenapraMeHTa

(noanHes) (M.O. damunua)



1. L[CJ'H/I H 3aJa4 OCBOCHUA JUCLHUIIIINHBI:

Llens:

[lenapto sBISETCS O3HAKOMIICHHE C OCHOBAMHU TIOCTPOSHUS M BO3MOXKHOCTSIMHU
NPUMEHCHHUS HEHPOHHBIX CETeH, a TakKe HEHPOKOMIBIOTEPHBIX aJTOPUTMOB JIJIsi
00paboTku UHGpOPMAITIH.

3agauu:
e  O3HAaKOMHUTh CTYAEHTOB C OCHOBAMHM IIOCTPOECHHS M BO3MOKHOCTSIMU
IIPUMEHEHUSI HEUPOHHBIX CETEN;
e Jlomyyenwe W cucTeMaruszalus 3HAHUH O BO3MOXKHOCTAX U OCOOCHHOCTSIX
NOCTPOEHUS W NPUMEHEHUS HEUPOKOMIBIOTEPHBIX AJITOPUTMOB M CHUCTEM IS
00paboTKu UH(POPMALIHH;
e  l3yudenue anreOpanyeckux Mojiesiel MpeACcTaBIeHUs] 1 0OpadOTKH 3HAHUH.

yHI/IBepcaJ'IBHBIe KOMIICTCHIIMH BBIITYCKHUKOB N MHAWKATOPLI UX TOCTUKCHUA!

Kareropus (rpynmna) Koa n HaumeHoBaHue Kon n HaumenoBanue
YHHUBeEpPCAJbHBIX YHHBepCaJbHOH HHIMKATOPA 1OCTUKEHHUS
KOMIIeTeHI U KOMIIeTeHIIHH YHHUBepCaJbHOM
KOMIIeTeHIIUH
Pa3zpaboTka u peanmzanus YK-2. Cniocoben onpenensaty | YK-2.1 3naet HeoOxoaumble
IIPOEKTOB KpYT 3a7ja4 B paMKax JUIsL OCYLIECTBIICHUS
IIOCTaBJICHHOW LIENH U npogeccuoHaIbHON
BbIOMPATh ONTHUMAJIbHbIE JESATEIILHOCTH IIPaBOBBIE
CIOCOOBI X pelleHus, HOPMBI.
HCXOJIs U3 IEUCTBYIOIINX VYK-2.2 Ymeer onpenensirtsb
IIPABOBBIX HOPM, KpYT 3aj7la4 B paMKax
MUMEIOLINXCS PECYPCOB U n30paHHbBIX BUJIOB
OTpaHUYECHUN npodeccuoHaIbHON

NEeSITENIbHOCTH, TIAHUPOBATh
COOCTBEHHYIO JIeATEIHHOCTh
UCXO/IA U3 UMEIOLIUXCS
pPecypcoB; COOTHOCUTD
TJIAaBHOE U BTOPOCTETICHHOE,
peniaTh NOCTaBJICHHBIC
3a/1a4d B paMKax M30paHHBIX
BUJIOB MPOQecCHOHATBHOM
JeATEIbHOCTH.

VK-2.3 Bnaneer
MPAKTUYECKUM OITBITOM
MPUMEHECHHSI HOPMAaTHBHOM
0a3bl M peleHus 3a/1a4 B
obyactu n30paHHBIX BUJIOB

npodecCuoHaATBHOM




‘ JACATCIIBHOCTH.

HpO(beCCI/IOHaJILHBIG KOMIICTCHIWH BBIITYCKHUKOB U HHIANKATOPLI X HTOCTHUKCHHA!

3amaua
npogeccuoHaNbHO
W 1eITeJIbHOCTH

O0BEKTHI WIIH
00J1aCTh 3HAHUA

Koa n
HanMeHOBaHHe
npogeccnoHaNbHO
W KOMIIEeTEeHIIHH

Koa n
HauMeHOBaHHe
MHANKATOpA
JOCTUKEHUST
npogeccnoHaNbHO
W KOMIIEeTEeHIIHH

OcuoBanue (IIC,
aHaJIN3 WHBIX
TpeOoBaHUIi,

NpebsBIeMBIX K
BBIIyCKHHKAM)

Tun 3aaa4 npogeccuOHAIbHOM AeATEJbLHOCTH:

HAY4YHO-UCCJIeA0BATEIbCKUM

--aHaJIu3 PhIHKA
HOBBIX PEIICHUH B
obmacTu
HaYKOEMKHX
TEXHOJIOTUH U
MTAKETOB IPOTPaMM
JUTS PEUICHAS
MIPUKIIAIHBIX 32134,
--[IPUMCHCHHE
METOJIOB
MaTeMaTHYECKOI0 U
ITOPUTMHUYCCKOTO
MOICTUPOBAHHS
MIPY aHAJTH3e
TIPUKIIATHBIX
npobiem;
--HCITOJIb30BaHHE
0a30BBIX
MaTeMaTHIECKHUX
33134 1
MaTeMaTHYECKHUX
METOJIOB B HAYUHBIX
HCCIIEIOBAHMSIX;
--HCIIOJIb30BaHHE
TEXHOJIOTHUU U
KOMITBIOTEPHBIX
CHUCTEM YIpaBJICHUSA
00BEKTaMU;
--[IPUMEHCHHE
MaTeMaTHYECKHUX
METOJIOB
SKOHOMMKH,
aKTyapHO-
(huHAHCOBOTO
aHaJIH3a M 3aIUThI

HHPOpPMATH

MaremaTuueckue u
ANTOPUTMHUYECKUE
MO/IEINH, IPOTPaMMEI,
TIPOTPaMMHBIE
CHUCTEMBI U
KOMILICKCHI, METOIbI
HX TMPOCKTHUPOBAHUS U
peau3alyu, CriocoObl
MIPOU3BOJICTRA,
COTIPOBOKICHUS,
SKCIUTyaTalul |
aIMUHUCTPUPOBAHUS
B Pa3IUIHBIX
001aCcTAX, B TOM
4HCIIC B
MEKTUCIATUTAHAPHBI
x. O0bekTaMu
npo¢heCCUOHANTBHOM
JIESITEIBHOCTH MOTYT
OBITh UIMUTALIMOHHBIC
MOJIENTN CIIOMKHBIX
MIPOIIECCOB
yIpaBIICHUS,
MPOTpaMMHBIC
CpeIncTBa,
aJIMUHUCTPUPOBAHUE
BBIUUCITUTEIbHBIX,
MHGOPMAIIMOHHBIX
MPOIIECCOB, a TAKIKE
JIPYTHX MPOIIECCOB
mudpoBon
SKOHOMHUKH

TIK-2

CIoco0eH K
AQHaJIN3Y PbIHKA
HOBBIX pEUIEHUI B
obJactu
HayKOEMKHUX
TEXHOJOTUH 1
MaKeTOB MPOTpaMM
JUTSL pEIICHUS
NPUKJIAJHBIX 3a]a4

TIK-2.1 3naer
nHpopManuio o
HOBCHIIINX HAYYHBIX
M TEXHOJIOTHYECKUX
JIOCTHIKCHHUSIX B
o0Jactu
HayKOEMKHUX
TEXHOJIOTUH U
MaKeTOB MPOTpaMM
JUTSL pEIICHUS
MPUKJIATHBIX 33134
IIK-2.2 YmeeT
OCYIIECTBIISATh
LeJIeHAPaBJICHHBII
aHaIN3 PhIHKA
HOBBIX PEUICHUU B
o0actu
HayKOEMKHUX
TEXHOJIOTUH U
MIAKETOB MPOTPaMM
JUTSL pEIICHUS
MPUKJIATHBIX 33134
T1K-2.3 Bnaneer
HaBBIKAMHU
[IeJICHAITPaBICHHOT
0 TMOMCKa M aHaIK3a
PBIHKA HOBBIX
peleHuit B 00acTu
HAYKOEMKHX
TEXHOJOTHH 1
MTAKETOB MPOTPaMM
JUTSL peIICHUS
MIPUKIIAHBIX 3219

IpodeccronanpHbIi
crangapt "llenaror
JIOTIOJTHUTEIBHOTO

o0pa3oBaHUA AeTeH U

B3pOCTBIX"

[IpodeccrnonambHbBII
cragaapt "Ilegaror
podeccCHOHANBEHOTO
obOydeHus,
npodeccCHOHANBEHOTO
00pa3oBaHus U
JIOTIOJTHUTEIBHOTO
podeccCHOHANBEHOTO
00pa3oBaHUI»

IIpodeccrnonambHbII

cranzaapt "IIporpamMmmuct

IpodeccronanbHbIi

ctanaapt "CucTeMHBIH

a”HaIuTHK"

IpodeccroHanbHbII

cragaapt "Crnennanuct

10 HAY4YHO-

HUCCICA0OBATCIIBCKUM U

OITBITHO-
KOHCTPYKTOPCKUM
paspabotkam"

IpodeccrnonambHbII
CTaH/apT
«PyxoBoaureinn
pa3paboTku
MIPOTPaMMHOTO
obecrieueHus»

Jlnst hopmupoBaHMs BBIINIEYKa3aHHBIX KOMIIETCHIIMM B paMKaxX AUCIUTUIMHBI
«HeiiponHble ceTH U MAIIMHHOE OOYYEHHE» MPUMEHSIIOTCS CIICIYIOIINE METObI
aAKTUBHOTO/ HHTEPAKTUBHOTO O0yUCHUS:

® TMIPE3CHTAINH C UCTIOIH30BAHUEM JOCKH, KHUT, BUCO, CIAlI0B, KOMITHIOTEPOB

U T.II., C TIOCJICIYIOIIUM OOCYXJEHHEM MaTepHaoOB,;

e oOpatHas cCBs3b C (OPMHUpPOBAHMEM OOIIEro NpeAcTaBieHUs 00 YpOBHE

BJIaJICHUA 3HAHUAMUA CTYJACHTOB, AKTYAJIbHBIMHU IJIA 3aHATHA,




® pa3MUHKa C BONpPOCaMHU, OPUEHTUPOBAHHBIMU Ha BBICTPAMBAHUE JIOTUYECKOM
LEMOYKHU U3 MOJYYCHHBIX 3HaHUN (KOHCTPYUPOBAHUE HOBOTO 3HAHMS);

® KOJUICKTUBHBIE PEIICHUs] TBOPUYECKUX 3a]a4, KOTOPhIE TPEOYIOT OT CTYACHTOB
HE MPOCTOTO0 BOCIPOU3BOJACTBA MH(OpPMAIINHU, a TBOPUYECTBA, MOCKOILKY 3adaHUS
comepkaT OONBIIMIA WM MEHBITUN JJIEMEHT HEW3BECTHOCTH M HMEIOT, Kak
MpaBUIIO, HECKOJIBKO MOJIX0JI0B;

e paboTa B MaJIbIX Tpynnax (J1aeT BCEM CTyAEHTaM BO3MO>KHOCTh y4acTBOBATh B
paboTe, MPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXKITUYHOCTHOTO OOIICHHUS);

® y4yacTHe€ U MPEJCTABICHUE Keiica Ha BeOMHapax;

® BbLINIOJIHEHHE TNPAKTHYECKUX PabOT ¢ HCMOJIb30BAHUEM MPOrPAMMHOIO
oOecrieueHusl.

|. CTPYKTYPA U COIEP KAHUE TEOPETUYECKOM YACTHU KYPCA

Tema 1. Jleknust — 2 4. OcHoBHbIE NOHATHS: OOBEKTHI U NMpU3HAKU. THUIBI 33724
pacrio3HaBaHus. [loHsitTue anropuTma pacro3HaBaHus. MeToasl OOydeHWUSI.
OyHKIMOHAJI KayecTBa alroputrma. Omnupuyeckuit puck. IlepeoOyudenue.
Oo6o06maromas cnocooHoCTh. CKOJIB3AIIUA KOHTPOJIb.

Tema 2. Jlekumss — 2 4. MeTpuueckue aiaropuTmbl Kiaccudukamuu: Meton
ommkaimero cocena. Meroxa k Ommkaiimux coceneii. Merom k B3BeleHHBIX
Ommkalmmx cocenei. MeTos map3eHOBCKOIO OKHa.

Tema 3. Jlekuus — 2 4. J[MCKpUMHUHAHTHBIN aHanW3: JIMHEWMHBIM AUCKPUMHUHAHT
@umepa. MeTonbl CHUKEHHS pa3MEpHOCTEW. METO/ INIaBHBIX KOMITOHEHT.

Tema 4. Jlekuusi — 2 4. baiiecoBckas teopus pemeHui: OLeHka napaMeTrpoB
BEPOSTHOCTHOM Mojelu. MeToa MakCHMaJIbHOTO MpaBaonofoOusi. MakcuMusanus
artOCTEPUOPHON BEPOSTHOCTH.

Tema 5. Jlekmusi — 2 4. Perpeccuss m knaccudukamms. OO030p MeETOI0B
onTuMu3anuu: MoaenupoBaHue pacrno3HaBaeMoro mapameTrpa. MoaenupoBaHue
HaOmomaemMoil BenmuuuHbl. Perpeccusi. bunapnas kiaccudukarus. JluHeliHas
perpeccus. Meron HauMMmeHbIIMX KBaaparoB. Perymsapuzamus no TuxoHosy.
baliecoBckasi nuHeiHaa perpeccusi. PaspexxeHHas nuHeiHas perpeccus. Mogenu
kjaccudukanuu. Jloructuueckas perpeccusi.

Tema 6. Jleknusa — 2 4. MeTtoa OmopHBIX BEKTOpPOB: JIMHEWHO pa3zaenumas
BbIOOpKA. JIMHeltHO Hepasnenumas BeiOopka. SAnpa. Anroputm [lnarra.

Tema 7. Jlekuust — 2 4. NckyccTtBennbie HelipoHHblie ceTu: [lepcentpon. Meton
oOpaTHOro pacmpocTpaHeHus omuOku. [eccman st GYHKIMH — OIIUOKH.
[lepeoOyuenne HelpoHHBIX ceTell. CBepTOYHbIE HEHPOHHBIN CETH.

Tema 8. Jlekumss — 2 4. Pemaromue aepeBbs U ux ancamonu. ['paduueckue
monenu. baiiecoBckue cetu. MapkoBckue cern: ChydaliHble Jieca. AJTOPUTM
AdaBoost. Anroputm Gradient boosting. Makcumuzanusi  arnoCTEPUOPHOM



BEPOSTHOCTU JIJII MApKOBCKHX Iened H JAepeBbeB. MUHHMU3AIUS DHEPTUU C
NOMOIIbI0  pa3pe3oB  rpadoB.  AJTOpUTM  a-paclIMpeHUsd.  AJTOPUTM
pacrnpoctpaHeHus qoBepusi. CTpyKTYPHBIM METOJ] OTIOPHBIX BEKTOPOB.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUUYECKOH YACTU KYPCA U
CAMOCTOSATEJIbHOM PABOTHI

JlaGopaTtopnass padora 1 (4 wuaca). IlepeoOyuenue. BiuusiHue pasmepa
oOy4arorieil BEBIOOPKH Ha Ka4ECTBO OOyUCHHUS.

JlabopaTopnass padora 2 (4 uaca). bailecoBckas kiaccudukanug. OrieHka
napamMeTpoOB MaTeMaTHIECKOW MO OOBEKTOB.

JlaGopaTopnas pa6ora 3 (4 yaca). EM-anroputm. O0yuenue ¢ nomoiisio EM-
anroputMa Jist pacnpeaeneHus CThlo/IeHTA.

JlaGopaTopnas padora 4 (6 yaca). Meroq onopHbIX BeKTOpPOB. VICKyCCTBEHHBIE
HEWpOHHBIE CeTH. Pacro3HaBaHWEe CHMMBOJIOB TEKCTa C MOMOIIBIO METOJA OMOPHBIX
BEKTOPOB U C OMOILIbIO CBEPTOYHBIX CETEM.

JlaGopaTropuass pab6ora 5 (8 wyaca). Pemaromue npepeBbs. IloctpoeHue
pematonux nepeBbeB. Anroputm Gradient boosting.

JlaGopaTopnasi pab6ora 6 (8 wuaca). ['paduueckue momenu. CermeHTaIus
M300pakeHUd C TOMOIIbI0 Tpaduueckux mojened. Anroputm Butepbu mis
MAapKOBCKHX LIETIEH.

I1l. YYEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

CamocrosiTenbHas padoTa CTYAEHTOB B paMKax JAUCHMIUIMHBI «HelipoHHbie cetn
U MalllMHHOE 00y4YeHHEe» NPeyCMaTPUBAET TPU BUAA JESATEIbHOCTH:

1. IToaroroBka K TEKylIEMY KOHTPOJIKO M IIPOMEKYTOYHOU
aTTeCTAIlHH.
2. [loaroToBKka K MpakTUYECKHUM paboTaM u 0¢dOpMIICHUE

OTYETOB TIO pe3yJabTaTaM WX BBINOJHEHUA. KOHTpOJb OCyHmIeCTBISICTCS Ha
3aHIATHSAX B BUJIE YCTHBIX OTBETOB Ha BOIPOCHI MPEIMOJaBATENS MO COACPKAHUIO
oTYeTa.
3. PabGoTta ¢ AOMONMHUTENHHON NUTEPATypOd IO BOMPOCAM,
BBIHECEHHBIM Ha CaMOCTOSITEIbHOE H3y4eHHe. KOHTpOJb OCyIIecTBIseTCS Ha
3ayere.

Cnucok BOMPOCOB JIJIsi CAMOCTOSTEIBHOTO N3YUYCHUS:
1 3HayuMble MapaMeTphl, MO KOTOPBHIM IIeJIeCOO0pa3HO MPOBOJWTH CpPaBHEHHUE
Pa3IMYHBIX JUHAMUYCCKUX IKCIIEPTHBIX CUCTEM.
2 Ompezenenue JOTUYECKON MOJIECIN TIPEICTABICHNS 3HAHUM.
3 Ormpenenenre CTpPATeTUW YMPABICHUS B DKCIEPTHBIX CUCTEMaX U MPHUBEAUTE
KJIAaCCU(DHUKAITNIO CTPATETHIA.



4 ®opmanbHOe ompenaeneHue MNpoaykKiuoHHOM cucteMbl (o E.dlocty wu
A.Hproomny).

5 Benymmue tennenuuu B pazpadotke MC mist ectecTBEHHO-SI3bIKOBBIX CHCTEM.

6 ['naBHbIE HaAmpaBJICHUS] CTPYKTYypU3ALUU MPU MPOCKTUPOBAHUM SKCHEPTHBIX
CHCTEM.

7 Metonpl, TpUMEHSEMBbIC I TECTHUPOBAHUS COBPEMEHHBIX OKCIIEPTHBIX
CHCTEM.

8 OcHOBHBIE HaIpaBICHUS UCTIOJIb30BaHUS po06JIeMHO/TIPEIMETHO-
opuentupoBaHubix NC.

9 OcHOBHBIE pa3Iuyusi MEXAY MOAXOJ0M, HCIHOJB3YIOIMUM YIpaBIseMble
oOpasllaMu TMpaBujia, W MOJXOJOM, HCIOJIB3YIOIUIUM YIpaBisieMble 00pa3lamu
MOJTYJIH.

10 OcHoBHbI€ TUTIBI TTPOOIEMHBIX cpen u MC

11 TIpumepsl NPUMEHEHHS TEXHOJIOTHH JUHAMHYECKUX SKCTICPTHBIX CHCTEM.

12 Tlpumeps! ycnemHoro npuMenenus Texuonoruu JC.

13 HaznaueHue MexaHU3Ma WHCIIEKIIMU B COBPEMEHHBIX KCIEPTHBIX CUCTEMAaX.
14 OcHoBHbBIE TPUYMHBI ycTieXa COBpeMeHHOM TexHooruu IC .

15 TloHsTHST MHTETPUPOBAHHOTO TMPUIOKEHUS, OTKPHITOTO TMPUIIOKEHUS U
pacmpeaeieHHOTO MPHIIOKEHHUS.

16 Paznuums mexnay pabOYWMH TPOCTPAHCTBAMH M MOIYJISIMH TIPHUKJIATHON
CHUCTEMBI.

17 Cratnueckue U JUHAMHUYECKUE 3aaUH.

18 Meton moucka penieHnii B albTePHATUBHBIX MPOCTPAHCTBAX MPH HETMOJHBIX U
HETOYHBIX JIaHHBIX.

19 Merton noucka pelieHruid B uepapXuu MpoCTPAHCTB.

20 Merton mmoucka pereHii B OJTHOM MPOCTPAHCTBE.

21 Metox MoucKa peuIeHN ¢ UCTIOIB30BAHNEM HECKOIBKUX MOJIEIEH.

22 OcHOBHBIE pexXuMbI paboThl IC.

23 ba3zoBble THUMBI JUArpaMM, HCIOJIb3yeMble B METOAOJOTHH Pa3padOTKH
HKCIIEPTHBIX CUCTEM.

24 T'naBHble TeHACHIMH B pa3padoTke MC aiis SKCIEPTHBIX CUCTEM.

25 JIocTOMHCTBA U OCOOEHHOCTH CHCTEM, YIIPABJISIEMBIX 00pa3IlaMH.

26 OcHoBHbIe 2Tanbl pazpadotku IC.

27 Hosbie Hanpasnenuss MW, B KOTOpPhIX 0003HAUYMIIMCh CYIIECTBEHHBIE
MPAKTUYCCKHUE YCTIEXH.

28 OCHOBHBIE aCMEKThl OpraHU3AIMU 3HAHWM B paboueil maMsTH U O0a3ze 3HAHUUN
9C.

29 OcHOBHBIE KOMIOHEHTHI cTaTu4eckoit IC.

30 OcHOBHBIE TapaMeTPhI, ONPEACIIAIONINE CBOMCTBA MPESIMETHOM 00IaCTH.



31 Otnuums apxutekTypbl AuHaMudeckoit C oT apXuTeKTyphl cratuueckon IC.
32 OTnuuusi KOMMEpPUYECKOW CHUCTEMbl OT MPOMBIIUIEHHOW M JIEMCTBYIOIIETO
MPOTOTHUIA OT UCCIEAOBATEILCKOTO

33 bazoBsie cBOWCTBA 0O0BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1A.

34 Tlpumepbl COBPEMEHHBIX THOPUIHBIX WHCTPYMEHTAIbHBIX CPEICTB IS
CTaTUYECKUX IKCIIEPTHBIX CUCTEM.

35 Ilpumepsl CTAaTHUECKUX U TUHAMHUYECKHUX IKCIEPTHBIX CUCTEM.

36 PesynmbraThl cpaBHEHHs HauOojiee pPa3BUTOW JUHAMHYECKON JKCHEPTHOM
Cucrembl G2 ¢ IpyruMu KJ1IacCaMH SKCIIEPTHBIX CUCTEM.

37 OcHOBHBIE 337]Ja4l MEXaHM3Ma BBIBOJIa SKCIIEPTHON CHUCTEMBI.

38 OcHOBHBIE  HampaBJCHUS  NPAKTUYECKUX  YCIEXOB  HCKYCCTBEHHOTO
MHTEIJICKTA.

39 OcnoBHbIe TeHIeHINA B pa3padbotke MC mis HEHPOHHBIX CETEH.

40 OcoOCHHOCTH KaXKJIOTO dTara JKH3HEHHOTO ITKJIA YKCIIEPTHBIX CUCTEM.

41 Oco0eHHOCTH CEMAaHTUYECKUX MOJIEIIEN.

42 Otmnunst OC OT TPaIMIIUOHHBIX CUCTEM 00paOOTKHU JaHHBIX.

43 TlapameTpsl Kilaccu(PUKAIIUN IKCTIEPTHBIX CUCTEM.

44 CoctaB 3HaHUM B HKCIIEPTHBIX CUCTEMAX U OT KaKUX (paKTOPOB OH 3aBHCHT.

45 T'naBHBIE XapaKTEPUCTUKU TUIIOB 33/a4, PEIIAEMbIX SKCIIEPTHONU CUCTEMOM.

46 HasnaueHwe u r1aBHBIC (PYHKITUU YETHIPEX ATANOB pabOTHI HHTEPIPETATOPA.
47 OCHOBHBIE XapaKTEPUCTUKU WHCTPYMEHTAIBHBIX CPEACTB ISl KaKIOTO THUIIA
OBM.

48 OcHOBHBIE YepThI PPEUMOBOTO MOIXO/A.

49 CocraB 1 posii y4acTHUKOB pa3padoTku IC.

[Tnan-rpad vk BBHITOJIHEHHUS] CAMOCTOSITEILHONW paOOThI IO AUCITUIUIMHE, B TOM YHCIIC
IIPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHUE T10 KAXKIOMY 3a/IaHUIO:

Ne Pa3snen aucuuniIMHbI Bup CPC Hepnens KoimuecTBo
n/ 1. 2 3. cemecTpa 0aj10B
n
OCHOBHBIE TTOHATHS 2 4 4 1-2 0-12
2. | Merpuueckue anropuTMbl 4 4 3-4 0-13
KIaccupuKauu
3. | JAuCKpUMHHAHTHBII aHAIN3 2 4 4 5-6 0-12
4. | baifecoBckas Teopus peleHui 4 4 7-8 0-13
5. | Perpeccus u knaccugpukanus 2 4 4 9-10 0-12
6. | MeroJ ONOPHBIX BEKTOPOB 4 4 11-12 0-13
7. | IcKkycCTBeHHBIC HEMPOHHBIC CETH | 2 4 4 13-14 0-12
8. | Pemarommue nepeBbs u Ux 4 4 15-16 0-13
aHcaMOIIu
Bcero 12 | 32 | 32 100




IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne Konrposaupyembie Kon n OueHouHbIE CpeCTBA
n/n pa3nesibl / TeMbl HaHMMeHOBaHUe TeKyIIHii KOHTPOJIL TPOMeEKyTOHAs
JUCHHITHHBI HHIHKATOPA aTTecTanus
JOCTHUKEHUS
1. OCHOBHBIE TIOHSATHUS VK-2.1 | 3Haer YcTHBI onpoc, TabopaTOpHEIC PeiiTuHTr-KOHTPOIB.
IK-2.1 paboThl, cCaMOCTOSTENbHbIE
paboTHI.
VK-2.2 | ymeer YcTHBI onpoc, TabopaTopHEIE
paboThI, CAMOCTOSATEFHBIE
[K-2.2 paboTHI.
VK-2.3 | Branee YcTHBI onpoc, TabopaTOpHEIC
T paboThl, cCaMOCTOSTENbHbIE
[K-2.3 paboTsL.
Metpuueckue VK-2.1 | 3nHaer YcTHBIH onpoc, TabopaTopHEIE
AJTOPUTMBI TK-2.1 paboTHI, CaMOCTOATEIEHBIC
KJ1accu(pUKaIuu paboThL.
VK-2.2 | yMeer YcTHBIH onpoc, TabopaTopHbIe
2. PaboTEI, CAMOCTOATEIbHBIE
[K-2.2 paboThI.
VK-2.3 | Brasee YcTHBIM onpoc, TabopaTopHbIe
T paboThI, CaMOCTOATEIEHBIC
[K-2.3 paboThL.
JMCKpUMUHAHTHBIN VK-2.1 | 3nHaer YcTHBIH ompoc, TabopaTopHEIE PelTuHIr-KOHTPOIIB.
aHaIN3 TK-2.1 paboTHI, CaMOCTOATEIEHBIC
paboThI.
3 VK-2.2 | yMeer YcTHBI onpoc, TabopaTopHbIe
. paboThl, CaMOCTOSTENbHbIE
[K-2.2 paboThI.
VK-2.3 | Blasee YcTHEIH ompoc, TabopaTopHEIE
T paboTHI, CaMOCTOATEIEHBIC
[K-2.3 paboTHL.
BaitecoBckas Teopus | YK-2.1 | 3naer YcTHbli onpoc, 1abopaTopHbIe PelTUHT-KOHTPOIIb.
pelieHuni IK-2.1 paboThl, CaMOCTOSTENbHbIE
paboThI.
VK-2.2 | yMeer YcTHEIH ompoc, TabopaTopHEIE
4. paboTHI, CaMOCTOATEIEHBIC
[K-2.2 paboTHL.
VK-2.3 | Blasee YcTHEIH ompoc, TabopaTopHEIE
T paboThl, CaMOCTOATENIEHBIC
[K-2.3 paboThI.
Perpeccus u VK-2.1 | 3Haer YcTHBI onpoc, 1a00paTOpHbIE PelTUHT-KOHTPOIIb.
Kﬂaccnq)pn(aun;[ HK_21 pa6OTbI, CaMOCTOATCIIBHBIC
paboThI.
c VK-2.2 | yMeer YcTHBIH orpoc, 1abopaTopHbIe
. PpaboTHI, CaMOCTOSATEIEHBIC
[K-2.2 paboTHI.
VK-2.3 | Brasee YcTHBIM onpoc, TabopaTopHEIE
T paboThI, CAMOCTOSATENHHBIE
[K-2.3 paboTHI.
MeTo/1 OnOpHBIX VK-2.1 | 3nHaer YcTHEI onpoc, TabopaTOpHEIE PeiTuHTr-KOHTPOIIB.
6. PpaboTHI, CaMOCTOSATEIEHBIC

BEKTOPOB

[1K-2.1

paboThI.




YK-2.2 | ymeer YcTHBIH ompoc, 1ab0paTopHbIE
K 2' 5 paboThI, CAMOCTOSITEIILHBIC

paboTHL.
Biazee | YCTHBIH ompoc, 1a00paTopHbIE
YK-2.3 A poc, Jabopatop
T paboThl, cCaMOCTOSTENbHbIE
I1K-2.3
paboTsL.
I/ICKyCCTBeHHLIe VK-2.1 | 3naer YcTHBI onpoc, TabopaTOpHEIC Peittunr-xoHTpOIHL
HEHPOHHBIE CETU TK-2.1 paboThI, CAMOCTOSATEIHFHBIE
paboTHL.

VK-2.2 | ymeer YcTHBIH onpoc, TabopaTopHEIE
K 2. 2 paboThI, CAMOCTOSATEFHBIE

paboTsL.
Biazee | YCTHBIH ompoc, 1a00paTopHbIE
YK-2.3 A po¢, 1abopatop
T paboThl, CaMOCTOSTENbHbIE
I1K-2.3
paboTHL.
Pemaromue nepeps u | YK-2.1 | 3Haer YcTHBIH onpoc, TabopaTopHEIE PedTHHT-KOHTPOITB
UX aHcaMOiIu K-2.1 paboTHI, CaMOCTOATEIEHBIC
paboTsL.

VK-2.2 | yMeer VeTHbIH onpoc, n1abopaTopHbie
paboThl, CaMOCTOSTENbHbIE

[1K-2.2
paboThI.
VK-2.3 | Branee VYCTHBIN ompoc, 1a00paTopHbIE
K 2' 3 T paboThl, CaMOCTOSTEIBHbIE
e paboThL.

V. CIIUCOK YYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHUE JUCIHUIIJIMHbI

OcHoBHad uTEpaTypa
(21ekmponnble u neuammvle u30anus)
1. Spymxuna H. I'. VHTennekTyanbHbId aHAIU3 BPEMEHHBIX PsIOB: Y4eOHOE

nocooue / H.I'. Spymkuna, T.B. AdanaceeBa, U.I'. TleppunneBa. - M.: UJ|
OOPYM: NHD®PA-M, 2012. - 160 c.: http://znanium.com/bookread.php?book=249314

2. KommbioTepHble TEXHOJOTHMU aHalu3a JaHHBIX B JKoHOMeTpuke / J[.M.
HaiturOeroB. - 2-e u3n., uchnp. u gomn. - M.: By3osckuii yueoHnk: UHOPA-M,
2010. - 578 c.: 70x100 1/16. - (Hayunas kaura). (meperuier) ISBN 978-5-9558-
0191-9 http://www.znanium.com/bookread.php?book=251791

3. HudpopManmnoHHbIE aHATUTHYCCKHE CHCTEMBI [DJICKTPOHHBIH pecypc]

yueonuk / T. B. Anekceepa, 10. B. Amupunu, B. B. Jlux u ap.; nox pen. B. B.
Huka. - M.: M®ITY Cuneprus, 2013. - 384 c. - (YauBepcurerckas cepusi). - ISBN
978-5-4257-0092-6. http://www.znanium.com/bookread.php?book=451186

4. Kammna O.A., MuccapoB M.JI. D5ieKTpOHHBINA Kypc "AHaJIN3 TaHHBIX B Cpelie
R", 2013 http://zilant.kpfu.ru/course/view.php?id=17341

5. Kammna O.A., MuccapoB M. /1. DnexktpoHHsblid kKypc "CTaTUCTUUECKUN aHAIIN3

nanHbIX", 2013 http://zilant.kpfu.ru/course/view.php?id=17260

JlonoiHUTEIbHAS JIUTEpaTypa


http://znanium.com/bookread.php?book=249314
http://www.znanium.com/bookread.php?book=251791
http://www.znanium.com/bookread.php?book=451186
http://zilant.kpfu.ru/course/view.php?id=17260

(neuammnvie u 3nexkmponnvle u30anHUA)
1. Texuomnorus Data Mining: MHTemekTyanbHblil aHanu3 gaHHbIX, CTENaHoB,

Poman I'puropseBuy, 2009r.

2. bapcersH, A. A. AHanu3 JaHHBIX M TpOIECCOB: yueO. mocobue / A. A.
bapcersn, M. C. Kynpusuos, 1. . Xonon, M. /. Tecc, C. . Enuzapos. ? 3-¢
u3n., nepepad. u gom. ? CII6.: BXB-IletepOypr, 2009. ? 512 c.: un. + CD-ROM ?
(Yuebnas nureparypa s By30B). http://www.znanium.com/bookread.php?book=350638

3. Marematnuecknue METOABl aHAIM3a JUCKPETHBIX CTPYKTYp TEHETHYECKOTO
kona/I'ynan B.M. - M.: U1l PUOP, HULl UHD®PA-M, 2015. - 334 c.: 60x90 1/16. -

(Hayunas MBICJIb) ISBN 978-5-369-01462-2
http://znanium.com/bookread2.php?book=516085

Ilepedyens pecypcoB HH(POPMALUOHHO-TEIEKOMMYHUKAIMOHHON CeTH
«HHTEepHET»
1. http://www.citforum.ru/ - mopTan aHAJIMTUYECKUX M HAYYHBIX CTaTed B 001acTH

MH(OPMAMOHHBIX TEXHOJIOTUI
2. http://www.rsdn.ru - caiit Poccuiickoit cetn pazpabotumkoB I1O, comepxur

CTaTbH 10 COBPEMEHHBIM CPEICTBAM IIPOrPaMMHUPOBAHUSL.
3. http://www.intuitru — caidt HHTepHeT-yHuUBepcuTeTa HMH()OPMAIMOHHBIX
TEXHOJIOTUM, TIPEICTABIIAECT yueOHbIE KypChl 1O pa3HbiM obsactsam UT.

Data Mining Labs - http://dmlabs.org/ al Computing

The R Project for Statistical Computing - http://www.r-project.org/

Kypc - http://www.intuit.ru/studies/courses/2312/612/info

Kypc - http://www.intuit.ru/studies/courses/6/6/info

o N Oh

. IIporpammusIii kommiekc RStudio f1st MHTEIEKTYaIbHOTO aHAIU3a TaHHbIX -
http://www.rstudio.com/

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTUCHUITJIMHBI

OCHOBHOM 1IETBIO NMPU U3YYECHUH TUCHIMUIUIMHBI SBIISCTCS CTPEMIICHHE TOKa3aTh
00JacTH MpUMEHEHHsI W (HOPMHUPOBAHHE TEOPETHUCCKUX 3HAHWN M MPAKTHYECKHX
HAaBBIKOB 10 WCIIOJB30BAHUIO COBPEMEHHBIX TIEPCOHAIBHBIX KOMITBIOTEPOB U
MPOTPAMMHBIX CPEJICTB IS PEIICHHUS IIMPOKOTO CIHEKTpa 3a7ad B Pa3TMYHBIX
00J1aCTAX, @ UMEHHO:

® 03HAKOMUTH CTYJICHTOB C OCHOBAMH OPTaHU3AIMU MAITMHHOTO 00Yy4YCHHUS,;
®[IPUBUTHh HABBIKK PAa0OTHI C S3BIKAMHU IMPOTPAMMHUPOBAHHUS IS MPOrPAMMHBIX
KOMITJIEKCOB, PEATH3YIOIINX TEXHOJOTHHA MAIIMHHOTO O0YYCHUS;

® 13JI0’KUTH OCHOBHBIC TIPUHITUIIBI POCKTUPOBAHKS MAIIMHHOTO O0YYCHUS.

OCHOBHBIMH 337ja4aM¥ WU3Y4YEHUS! TUCIUTUINHBI « HelipoHHBIE CeTH U MAIlMHHOE
O0Oy4EeHHEe» SBIISIOTCS:


http://www.znanium.com/bookread.php?book=350638
http://znanium.com/bookread2.php?book=516085
http://www.citforum.ru/
http://www.rsdn.ru/
http://www.intuit.ru/
http://dmlabs.org/
http://www.r-project.org/
http://www.intuit.ru/studies/courses/2312/612/info
http://www.intuit.ru/studies/courses/6/6/info
http://www.rstudio.com/

eoBNaZicHUE (yHAAMEHTAIBHBIMA 3HAHUSMH 00 OCHOBAaX OpraHU3AIHH
MalIMHHOTO O0yUYeHUS;

®1ICJIOCTHOE TPEJCTaBICHUE O HayKe M €€ POJU B Pa3BUTHUH MH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

®BJIQ/ICTh OOIIMMHU BOIMPOCAMH OpPraHU3AIMM HCKYCCTBEHHBIX HEHPOHHBIX CETEH
JIJ1s1 COBpeMEHHBIX OBM;

®OBJIAJICHUE  TEXHOJIOTUSMHU IPOrpaMMHUPOBAHUS c UCIIOJIb30BaHUEM
HEHWPOCETEBOr0 MOX0/a;

eyTITyOJICHHE TPAKTUYCCKUX HABBIKOB Pa0OTHI HA TMEPCOHATHLHOM KOMITHIOTEPE
(OCHOBBI pabOThl € pa3IUYHBIMU HMHCTPYMEHTAIBHBIMU CPEICTBAMM  JUIS
MPOECKTUPOBAHUS U UCKYCCTBEHHBIX HEHPOHHBIX CETEH).

st 5pdekTUBHOTO U3yUeHUs] TEOPETHUECKOW YacTH NUCHUILTMHBI «HelipoHHbIe

CETH U MAIlIMHHOE 00yYeHHE» HEOOXOAUMO:
®[IOCTPOUTHh pPabOTy IO OCBOCHHUIO JUCHUIUIMHBI B TMOPSAJKE, OTBEYAIOIIUM
VM3YyUYEHUIO OCHOBHBIX JTaloOB, COIJACHO NIPUBEACHHBIM TeMaM JIEKIIMOHHOTO
Marepuana;
® CUCTEMATUYECKU MPOBEPATH CBOU 3HAHMS 110 KOHTPOJIBHBIM BOIIPOCAM U TECTaM;
®YCBOUTH COJICP/KAHUE KITFOUEBBIX MOHSATHIA;
®aKTUBHO palboTaTh C OCHOBHOM U JIOMOJHHUTEIBHON JIUTEPATypod IO
COOTBETCTBYIOIIUM TEMaM;
®pPETYJISIPHO KOHCYJIBTHUPOBATHCS C MPENOAABATEIEM, BEAYIIUM H3Y4aeMylO
JTUACIUILIVHY.
st 5pdhekTUBHOrO M3yUeHHs MPAKTUYECKON YacTH JuctuUIuiuHbl « HelipoHHbIE ceTn
U MallIMHHOE 00Y4YEHUE» HACTOATEIbHO PEKOMEH IYETCSI:
®CHCTEMAaTUYECKH BBINOJIHATh MOATOTOBKY K MPAKTUYECKHM 3aHATUAM IO
MPETIOKEHHBIM NIPENOJABATEIIEM TEMAM;
®CBOCBPEMEHHO BBIMOJIHATh MPAKTUYECKUE 3aJaHus, MOJArOTaBIUBATH JOKJIAJIbI
uin pedepartsl.
MeToanyecKkue peKOMEHIalUN 110 CAMOCTOSTEeJIbHOM padoTe

CamocrosiTenbHas paboTa CTyJieHTa, 0€3yCIOBHO - OJIMH W3 BAYKHEHIIMX ATANOB B
noAroToBKe OakanaBpoB. OHa MPHOOIIAET CTYJACHTOB K MCCIIEIOBATEILCKON padoTe,
oboramiaeT OMNbBITOM U 3HAHUSIMH, HEOOXOTUMBIMU [IJIsi JajJbHEUIIEro UX
CTAHOBJICHUSI KaK CIEIUAJIMCTOB, IPUBUBAET HABBIKK PA0OOTHI C JTUTEPATYpPOH.

[lenb caMocTOsITENTbHOM PabOTHI - CUCTEMaTH3AIMs, 3aKPETUICHUE U PaclIupeHne
TEOPETUYECKUX U TMPAKTHUYECKUX 3HAHUW C HCIOJIb30BAHUEM COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTUH U JIMTEPATyPHBIX UCTOYHUKOB. JlaHHAS 11€h MOXKET
OBITh JOCTUTHYTA MPHU PEIICHUN CIAEAYIOMIETO KpyTa 3a1a4:

® I3yUYCHUE JIEKIIMOHHOIO MaTepuana;



VII.

OcBoeHNE OUCHUTUIAHBI

TIperoaraet
o0ecricYeHus:

HCIIOJIB30BaHHUC

¢ U3Yy4YCHUC JOMOJHUTCIIbHBIX NCTOYHUKOB I/IH(l)OpMaI_[I/II/I;

® BBINTOJTHEHHE JIA0OPAaTOPHBIX padoT.

JTUCLHUTIJIMHBI

CJIEAYIOIIETO

KomMmbroTepHoe u MyJbTUMEIUHHOE 000pyAOBaHUE:!

1. CereBoii KOMITBIOTEPHBIN KJIaCC C BHIXOJOM B IHTEpHET.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

«HelipoHHblE ceTH M MAalIUHHOE OOy4YEHHUE»
MaTepUAIBHO-TEXHUYECKOTO

2. MynpTuUMeAMifHAS JEKIIMOHHAS ayIUTOPHUs C BBIX0a0M B MHTEpHET.

3. BuyTpennss yuebHas cetb Bysa.

4. DneKTpOoHHbIE OMOIMOTEKH BY3a.

VIII.

B cootBerctBun ¢ TpeboBanusmu ®I'OC BO nnst arrectanivd 00y4aromuxcs
Ha COOTBETCTBUE HUX MEPCOHAIBHBIX JOCTWKECHUU IUIAHUPYEMBIM pPeE3yJbTaTaM

06yLICHI/IH 110 JUCHOUIIIINHEC CO3JaHbl (1)OHI[I>I OICHOYHBLIX CPCACTB!:

®OH/AbI OHEHOYHbIX CPEJICTB

Ne
n/n

Konrpoaupyembie
pas3aeJsl
JAUCHMILTAHBI
(pe3yJbTaThl 1O
pasaenam)

Kox xoHTpO/IMpYyeMoii KoMIIeTeHUMU/IITIAHUPYeMble
pe3yJbTaThl 00y4eHust

HaumeHnoBanue
OLICHOYHOI'0
cpeacTBa

OCHOBHEIC ITOHATHS

YK-2/ 3naTb: He0OXOJUMBIE I OCYILECTBICHUS
npodeccHoHANBHOH NEeATeIbHOCTH NTPABOBbIE HOPMBI.

YMeTsn: onpenensaTh KpyT 3a1a4 B paMKax U30paHHBIX BUIOB
npodeccHoHaNBHOM NesTeIHOCTH, TNIAHUPOBATh COOCTBEHHYIO
JIEITEIIbHOCTh UCXO/1s U3 HMEIOIINXCS PECYPCOB; COOTHOCHTh
TJIaBHOE U BTOPOCTENICHHOE, PELIATh ITOCTABICHHBIE 33a1a4UH B
paMKax U30paHHBIX BHJIOB PO(ECCHOHATBHOM AESTEILHOCTH.
Biaagers: npakTU4EeCKUM OIBITOM IPUMEHEHUSI HOPMATUBHOU
0a3bl U1 pemeHus 3a7a4d B 001acTi M30paHHBIX BUIOB
npodeccnoHamTbHOM AeATENbHOCTH

IK-2/ 3narhb: nHGOPMAIHIO O HOBEHIIIMX HAYYHBIX U
TEXHOJIOTHYECKUX JOCTIDKEHHSIX B 00J1aCTH HAYKOEMKHX
TEXHOJIOTHH ¥ MAaKEeTOB MIPOTPaMM JJIsl PELISHUs! MPUKITHBIX
3amaq

YMeTh: oCcynIecTBISATh LeIeHANPABICHHBIH aHAIN3 PhIHKA
HOBBIX PELICHHH B 00JIaCTH HAYKOEMKHX TEXHOJIOTHI M TTAKETOB
MPOTPaMM JJIsl pEeLIeHHs IPUKJIAIHBIX 33129

Buagers: HaBbIKaMU LIEJICHANIPABICHHOTO MOKCKA U aHAIN3a
PBIHKA HOBBIX PEIICHUH B 00JIaCTH HAYKOEMKHX TEXHOJIOTHH 1
[IAKETOB NPOTPaMM JUIsl PELICHUs IPUKIIAIHBIX 3a1a4

Peittunr-konTponb

Mertpuueckue
AJIITOPUTMBI
KJIacCU(PUKAITIHI

YK-2/ 3naTh: HEOOXOJUMBIE [T OCYIIECTBICHHS
npodeccHoHANBLHO NeITeIbHOCTH NTPABOBBIE HOPMBI.

YMeTsn: onpenensiTh Kpyr 33124 B paMKax U30paHHBIX BUIOB
npodeccHoHANBHOM eI TeIbHOCTH, TNIAHUPOBATh COOCTBEHHYIO
JIESITEIIbHOCTh UCXO/1s U3 UMEIOLIHUXCSl PECYPCOB; COOTHOCHTH
TJIaBHOE U BTOPOCTENIEHHOE, PELIaTh ITOCTABJICHHBIE 331a4H B
paMKax M30paHHBIX BUIOB MPO()ECCHOHATBLHOHN 1eATeIEHOCTH.
Buiiajgers: npakTHYECKUM OIBITOM PHUMEHEHUs] HOPMATHBHOM

PelTuHr-KOHTpOIbL




0a3bl u pemieHus 3a1a4 B 001acTH U30paHHBIX BUIOB
npoecCHOHAIBHON NeATeIbHOCTH

IIK-2/ 3naTh: nHPOPMALINIO O HOBEHIINX HAYIHBIX U
TEXHOJIOTUYECKUX TOCTHKCHUAX B 00JIACTH HAYKOEMKHX
TEXHOJIOTUH M TAKETOB MPOTPaMM ISl PEILECHUS IPHKIIATHBIX
3amaq

YMeThb: OCyLIECTBIIATH LeIeHANIPABICHHbIH aHaIM3 PhIHKA
HOBBIX PELICHHH B 00JaCTH HAYKOEMKHUX TEXHOJIOTHUIl U MaKeTOB
MpOrpamMM JJIsl peLIeHHsI IPUKIIAJIHBIX 33124

Baaaerb: HaBbIKaMU [CJICHAITPABJICHHOI'O IOMCKAa U aHaJIn3a
PBIHKAa HOBBIX peHIeHI/Iﬁ B o0yactu HAayKOCMKHUX TEXHOJOTHI 1
ITAKETOB MPOTpaMM U PEIICHUS MPUKIAAHBIX 3a1a49

JAMCKpUMUHAHT
HbIW aHAIN3

YK-2/ 3naTh: HEOOXOUMBIE [T OCYIIECTBICHHS
npodeccnoHaNBHON NEeATENFHOCTH TPABOBBIC HOPMBI.

YMeTh: onpenensaTe KpyT 3a1a4 B paMKax N30paHHBIX BUIOB
npodeccroHaIbHOM NesTENFHOCTH, INTAHUPOBATh COOCTBEHHYIO
JIESITENIBHOCTD UCXO/IS U3 MMEIOILIUXCS PECYPCOB; COOTHOCHUTD
TJIaBHOE U BTOPOCTENEHHOE, pelllaTh OCTaBJICHHbIC 3a/1a41 B
paMKax U30paHHBIX BHJIOB IPO(ECCHOHATBLHOM AESTEILHOCTH.
Biaagers: NpakTU4ECKUM OIBITOM IIPUMEHEHUSI HOPMATUBHOU
0asbl U pelieHus 3a7a4d B 00JaCTH U30paHHBIX BUI0OB
npodeccrnoHaNBHOM AeATeTbHOCTH

IIK-2/ 3naTh: nHPOPMALINIO O HOBEHIINX HAYYHBIX U
TEXHOJIOTMYECKHUX JOCTHKEHHSX B 00JIaCTH HAYKOEMKHX
TEXHOJIOTHH ¥ MAaKETOB IIPOTPaMM ISl PEIICHUSI MPUKIATHBIX
3amaq

YMeTh: oCyIIeCTBIATH LEICHANPABICHHBIA aHAIN3 PhIHKA
HOBBIX PEIICHUH B 00JaCTH HAYKOEMKHUX TEXHOJIOTHH U TTaKEeTOB
MIpOTpaMM IS peIIeHus MPUKJIAIHbBIX 3a1a4

Buaajern: HaBBIKaMHU IeJIEHAIPABIEHHOTO TIOMCKA U aHAIU3a
PBIHKA HOBBIX PELICHHUH B 00JaCTH HAYKOEMKHX TEXHOJIOTHH U
MIAKeTOB MPOTpPaMM JJIsl pellieHUs NPUKIIAaIHBIX 3a1a4

PelTuHr-KOHTpOIBL

BbaiiecoBckas
Teopus
peleHuit

YK-2/ 3naTh: HeOOXOJUMBIE I OCYILECTBICHUS
npodeccHOHANBHOM JeITeIbHOCTH NTPABOBBIC HOPMBI.

YMeTs: onpenensaTh KpyT 3a1a4 B paMKax W30paHHBIX BUIOB
npodeccHoHANBHOM NesTeHOCTH, INTAHUPOBATh COOCTBEHHYIO
JIEITEIIbHOCTh UCXO/1s M3 UMEIOIINXCS PECYPCOB; COOTHOCHTh
TJIaBHOE U BTOPOCTENIEHHOE, PEIATh TOCTABICHHBIC 3aa4H B
paMKax U30paHHBIX BHJIOB NPO(ECCHOHATLHOMN AESTEITLHOCTH.
Baagers: NpakTHYECKUM OIBITOM HPUMEHEHUS] HOPMATHBHOM
0a3bl U pelieHus 3a1a4d B 00J1aCTH U30paHHBIX BUIOB
npodeccnoHaNbHOM AesITeIbHOCTH

IK-2/ 3narpb: nHGOPMAIHIO O HOBEHIIIMX HAYYHBIX U
TECXHOJIOTHYCCKHUX JOCTHKCHUAX B obmacTu HaYKOCMKHX
TEXHOJIOTHH U NTAKETOB IIPOrpaMM JJIsl pELICHUs] IPUKIIAJHbBIX
3amaq

YMeTh: ocynIecTBISATh LeIeHANPABICHHBIA aHAJIN3 PhIHKA
HOBBIX pPELICHHH B 0071aCTH HAYKOEMKHX TEXHOJIOTHI 1 MAKEeTOB
MPOTPaMM JJIsl pELIeHHs IPUKJIAIHBIX 33134

Baagers: HaBBIKaMU IeJICHANIPABICHHOTO TIOMCKA M aHAJIHN3a
PBIHKA HOBBIX PEIICHHH B 00J1aCTH HAYKOEMKHUX TEXHOJIOTHH U
TMaKCTOB IporpamMm Jid pEUICHUA IMMPUKIIaIHBIX 3aJ1a4

Peittunr-koHTpOIH

Perpeccus u
KIacCupUKaIUs

YK-2/ 3naTh: HEOOXOJUMBIE [T OCYIIECTBICHHS
npodecCHOHANBHON AeSITeIbHOCTH IPABOBEIE HOPMBI.

YMeTh: onpenensTh Kpyr 3a71a4 B paMKax H30paHHBIX BUJIOB
po¢eCCHOHATBHOMN NesITeIbHOCTH, INTAHUPOBATH COOCTBEHHYIO
JACATCIBHOCTD UCXOJA N3 UMEIOINUXCA pECYPCOB; COOTHOCHUTDH
TJIaBHOE ¥ BTOPOCTEIICHHOE, PEIIaTh IIOCTABJICHHBIC 3aJa9l B
paMKax U30paHHBIX BHJIOB IPO(ECCHOHATBLHOM AesSTeTbHOCTH.
Buiagers: MpakTU4ECKUM ONBITOM MPUMEHEHUS HOPMAaTUBHOM
6a3bl u pemieHns 3a4a4 B 001aCcTH U30paHHbBIX BUIOB
npodeccHoHAILHOM esTeIbHOCTH

PelTuHr-KOHTpOIbL




IK-2/ 3naTh: nHGOPMAIMIO O HOBEHIIIMX HAYYHBIX U
TEXHOJIOTUUECKHUX JOCTHKEHHUIX B 00JIaCTH HAYKOEMKHX
TEXHOJIOTHH ¥ MTAKETOB MIPOTPaMM ISl PELICHUSI MPUKIATHBIX
3a1a4

YMeTh: oCyIIeCTBISATh LEICHANPABICHHBIA aHAIN3 PhIHKA
HOBBIX PEHICHUH B 0071aCTH HAYKOEMKHUX TEXHOJIOTUI 1 MAaKeTOB
MPOTpaMM JJIs PELICHHSI IPUKIAIHBIX 3a7ad

Buoiajers: HaBbIKaMHU LiEJIEHAIPABIEHHOIO TIOMCKA U aHAIU3a
PBIHKA HOBBIX PEIICHUH B 00J1aCTH HAYKOEMKHX TEXHOJIOTHH U
MaKeTOB MPOrpaMM AJsl pellIeHUs NPUKIIAaIHBIX 3a1a4

Meton
ONOPHBIX
BEKTOPOB

YK-2/ 3naTb: He0OX0AUMBIE I OCYLIECTBICHUS
npodeccHoHaNBLHOM NesITeNIbHOCTH IPABOBBIE HOPMBL.

YMers: onpeaeraTs Kpyr 3ajad B paMKax U30paHHbBIX BUAOB
npodeccroHaNBHOM NesITeIbHOCTH, INIAHUPOBATh COOCTBEHHYIO
JEATEIBHOCTD UCXO/S U3 HMEIOILINXCS PECYPCOB; COOTHOCHTh
TJIaBHOE U BTOPOCTENIEHHOE, PELIATh TOCTABICHHBIE 33a7a4UH B
paMKax M30paHHBIX BHIOB NPO(ECCHOHATBHON AEATETPHOCTH.
Baagers: MpakTHYIECKUM OIBITOM IPUMEHEHHUS] HOPMAaTHBHOU
6a3bl u pemeHns 3a4a4 B 001aCTH N30paHHBIX BHIOB
npodeccroHaNBHOM AeATeNbHOCTH

MK-2/ 3narpb: nHOPMAIHIO O HOBEHIIIMX HAYYHBIX U
TEXHOJIOTUYECKHUX JOCTHIKEHHSIX B 00JIACTH HAYKOEMKHUX
TEXHOJIOTHH U TTAKETOB NMPOTrpaMM I PELICHUS MPUKIATHBIX
3aja4

YMeThb: OCyIIECTBIATH LieICHAIPABICHHBINA aHaTH3 PhIHKA
HOBBIX PELICHHUH B 0071aCTH HAYKOEMKHUX TEXHOJIOTHI 1 MAKeTOB
MPOTPaMM JJIsI pELICHHS NIPUKJIAJAHBIX 33129

Biagersb: HaBBIKaMU IEJICHANIPABICHHOTO TIOMCKA M aHAIHN3a
PBIHKA HOBBIX PEIICHUH B 00JIaCTH HAYKOEMKHX TEXHOJIOTHH U
MTAKETOB MPOTpaMM AJIsI pEHICHHsI NPUKJIAAHBIX 3313

PelTuHr-KOHTPOIbL

HckyccTBeHHBIE
HEUpPOHHBIC
CeTH

YK-2/ 3HaTh: HCOOXOUMEBIC [T OCYIIECTBICHHS
npodeccrHoHANBHOH NEeATeIFHOCTH TPABOBBIE HOPMBI.

YMmers: onpenensTh Kpyr 3aja4 B paMKax U30paHHBIX BUIOB
npodeccroHaNbHOM NesTeIbHOCTH, INIAHUPOBATh COOCTBEHHYIO
JIESITENIBHOCTD UCXO/IS U3 MMEIOIIUXCS PECYPCOB; COOTHOCHUTD
TJIaBHOE ¥ BTOPOCTETICHHOE, PEIIaTh IIOCTABJICHHBIE 3a7]a4 B
paMkax U30paHHBIX BHJIOB IPO(eCCHOHATBHOM eI TeIbHOCTH.
Baagers: npakTU4EeCKUM OIBITOM IIPUMEHEHUSI HOPMATUBHOU
6a3bl u pemieHns 3a4a4 B 001acTH M30paHHBIX BUIOB
npodeccrnoHaNBHOM IeaTeTbHOCTH

IIK-2/ 3naTh: nHPOPMALNIO O HOBEHIINX HAYIHBIX U
TEXHOJIOTHYECKHUX JJOCTHKEHHSX B 00JIaCTH HAYKOEMKHX
TEXHOJIOTUH U MAKETOB MPOrpaMM Ul PELICHUS TPUKIaJHBIX
3a1a4

YMeThb: OCYIIECTBIATH LI€NICHANPABICHHBINH aHATH3 PhIHKA
HOBBIX PEIICHUH B 00JaCTH HAYKOEMKHUX TEXHOJIOTHH U TTAKETOB
MIPOTpaMM IS PeIIeHHs IPUKIAIHbIX 33124

Buaiapern: HaBBIKaMH IEJIEHAIPABIEHHOTO TIOMCKA U aHAIN3a
PBIHKA HOBBIX PEIICHUH B 001aCTH HAYKOEMKHX TEXHOJIOTHHA U
AaKETOB MPOrpaMM sl pELICHHs NPUKIAIHbIX 33124

PelTuHr-KOHTpOIBL

Pemaromine
JIEPEBBS U UX
agcamMOIn

YK-2/ 3HaTh: HEOOXOUMEBIC [T OCYIIECTBICHHS
npodeccHoHANBHOM NeITeIbHOCTH NTPABOBBIE HOPMBI.

YMeTsn: onpenensaTh KpyT 3a/1a4 B paMKax U30paHHBIX BUIOB
npodeccHoHANBHOM e TeIbHOCTH, INIAHUPOBATh COOCTBEHHYIO
JIESITENBHOCTD UCXOS U3 MMEIOLIUXCS PECYPCOB; COOTHOCHUTD
TJIaBHOE U BTOPOCTENEHHOE, PEeLIaTh NOCTABJIECHHBIE 33/1a41 B
paMKax M30paHHBIX BUIOB MPO()ECCHOHATBLHOMN 1eATeTFHOCTH.
Baagers: MpakTHYEeCKUM OIBITOM NMPUMEHEHUS HOPMAaTUBHON
6a3sbl M pemeHns 3a71a4d B 001aCTH U30paHHBIX BHUIOB
mpodecCHOHaATBLHOM AesITeIbHOCTH

IIK-2/ 3naTh: nHGOPMALINIO O HOBEHIINX HAYIHBIX U
TEXHOJIOTHYECKUX JOCTIDKEHISIX B 00J1aCTH HAYKOEMKHX
TEXHOJIOTHH U MAKETOB MPOrpaMM Ul PELICHUs PUKIIaJHbIX

PelTuHr-KOHTpOIHL




3amaqy
YMeThb: oCyIIECTBIATh LI€TICHANPABICHHbBIN aHAIN3 PhIHKA
HOBBIX PEIICHUH B 00J1aCTH HAYKOEMKHUX TEXHOJIOTHH U TTAKETOB
MIPOTPaMM ISl peIIeHUs IPUKIATHBIX 33124

Baiagers: HaBBIKaMH IEJIEHAIPABICHHOTO TIOUCKA U aHATTH3a
PBIHKA HOBBIX PEIICHUH B 001aCTH HAYKOEMKHX TEXHOJIOTHH 1
MTAKETOB IPOTPaMM JIJIsl peICHHUS IPUKIIAIHBIX 3a1a4

Onucanue noxkasareJjieu u KPUTEPHUEB OLICHUBAaHUSA

Onenka HeynoBiieTBOpUTEJBbHO | YA0BJIETBOPUTEIBHO | Xopowmo | OTIMYHO

HaOpanHnas cymma Menee 3 (Menee 50%) 3-3,5 (50- 69%) 3,6-44 | 4,5-5(85-
6amtoB (% (70-84%) | 100%)
BBIITOJTHEHHBIX
3agaHuii) (Max — b)

Onenka He3auer 3ader
HaOpanHnas cymma Menee 3 (Menee 50%) 3,1 -5 (50-100%)
6amoB (%

BBITTOJTHEHHBIX
3agaHuii) (Max — b)

3a‘leTHO-3K3aMEHaHI’IOHHLIe MaTepHAJIbI

PenTUHIr-KOHTPOJIB:

PabGora ¢ 0azamu manubeix - 10 6am10B
[Ipoxoxxnenue tectoB - 60 O0amIoB
Brinonnenue nabopatopHbix padot - 30 6ayioB

[IpaBuna aTTecTanuu Ajsi CTY/IEHTOB, HE HAOpaBIIUX HEOOXOIUMbBI MUHUMYM
OaJIJIOB MO JUCITUTUTHHE

Ecnu cryaent, B xoae u3ydeHus TUCHUILIMHBL HaOpan 70 u 6onee 6aiioB, TO
OH MMEET MPaBO Ha BHICTABJICHHE COOTBETCTBYIOIIECH OIIEHKH TI0 dK3aMeHYy 0€3 ero
claym.

Ecnmu cryaenT nabpan meree 70 6amioB, TO OH JOJKEH CIaBaTh 9K3aMEH
(’K3aMeHalMOHHBIN TecT). JlaHHbIN TecT orleHnBaeTcs B quamna3one ot 0 g0 30
OanoB. [lonyyeHHbIe OaNIbl CYMMUPYIOTCS K YK€ HaOpaHHBIM U CTYIEHTY
BBICTABJISIETCSI UTOTOBAs OIEHKA.

3K3aMeHaHI/IOHHLIe BOIIPOCHI:
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10.
11.

O0630p 3a7a4, pemaeMbIx aIrOPUTMAMH MAIITMHHOTO O0yUYeHUs
Knaccuduxkaius anropuTMOB MallIMHHOTO 00y4YeHUs
JInHEeWHbIE MOIEN PETPECCUA

bazucubie pyHKIIMN

Perymspuzanus

[leneBast pyHKIMS TOTUCTHUECKON PErpeccuu

Perynsipuzanms 10rucTuyecKou perpeccun

CrpykTypa HelipoHa

CtpykTypa HEHWPOHHOM CeTH

[TepuenTpon

OOyueHus HeUPOHHOM CETU C TTOMOIIBIO AITOPUTMa 0OPATHOTO

pacrpoCTpaHEHUs OITUOKH

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,

CrpykTypa AEpPEBBEB PEIICHUI
Bunb! pazaensromux GyHKIHMA
OOyueHnus nepeBa peleHuin
Anroputm Random Forest
Anroputm AdaBoost

Kackan knaccugukaropon
Knacrepuzanus

OOyuenue 6e3 yunrens
Anroput™m k-means
Hepapxuueckas KiacTepusarus



