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2 AHHOTAIIUA AMCHUITJINHBI

«AHAJIN3 JAHHBIX B UCKYCCTBEHHOM UHTEJVIEKTE»

Ocgenaembie B Kypce TEOPETUUECKUE U MTPUKIAIHbIE BOIPOCHI OJIE3HbI JIs
CTYZIEHTOB, CHELIMAIU3UPYIOLIUXCS B 00JIaCTH yIPaBIEHUS U UH(POPMALIMOHHBIX TEX-
HOJIOTU B TEXHUYECKHUX CUCTEMaX, KOMITBIOTEPHOTO U MaTEMaTU4€CKOTO MOJIEITHPO-
BaHus. B kypce natorcst ocHoBbl Data Science, BKIto4arolye Bonpockl coopa, XxpaHe-
HUS U MIOJITOTOBKH JAHHBIX (BBISIBJICHHE aHOMAJIMA B CHIPBIX JAHHBIX, OYUCTKA JaH-
HBIX OT IIIyMa, TOTIOJHEHHUE JaHHBIX, 3aNI0JTHEHUE (yIaJIeHHEe) TPOIYIIEHHbBIX 3HaYe-
HUM), KIaccu(uKay 1 KIacTepu3aluy, MONCKa aCCOLMATUBHBIX MPaBUl, UHTEP-
HOJISILIUY, SKCTPANOSLUN U alllPOKCUMAIH, KOPPEISIIMOHHOTO U PErPECCUOHHOTO
aHaIM3a, MICKyCCTBEHHOI'O MHTEJJIEKTA U MAIIMHHOTO O0y4YeHUs, HEUPOHHBIX CETEM,
CBEPTOUYHBIX HEMPOHHBIX ceTel. Kpome Toro, B Kypce paccMaTprBaeTCsi COBPEMEH-
Has BBIUMCIUTENIbHAS 0a3a B KOHTEKCTE pemeHus 3aaa4d Data Science (CUDA, GPU,
FPGA, SoC). Ynensercss BHUMaHHUE PEIICHHUIO TPAKTUYECKUX 3a]1a4 C UCTIOJIb30BAHU-

€M COBpEMEHHBIX IporpamMHoanmaparubeix cpencts (MATLAB, Python, R, GPU).
SUBJECT SUMMARY

««DATA ANALYSIS IN ARTIFICIAL INTELLIGENCE»»

The theoretical and applied questions covered in the course are useful for stu-
dents specializing in control and information technology in technical systems, com-
puter and mathematical modeling. The course provides the basics of Data Science,
including data collection, storage and preparation (anomaly detection in raw data,
data denoising, data addition, filling in (deleting) missing values), classification and
clustering, association rule learning, interpolation, extrapolation and approximation,
correlation and regression analysis, artificial intelligence and machine learning, neu-
ral networks, convolutional neural networks. In addition, the course examines the

modern computing base in the context of solving Data Science problems (CUDA,
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GPU, FPGA, SoC). Attention is paid to solving practical problems using modern
software and hardware (MATLAB, Python, R, GPU).



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. [lesb TUCIUTUIMHBI -U3yYE€HUE MAaTEMATUYECKUX MOJIEJICH, METOIOB U aJITOPUTMOB
aHaJii3a JAHHBIX U UCKYCCTBEHHOTO MHTEJUIEKTA U MPUOOPETEHHS HABBIKOB MX MPH-
MEHEHUS B NMPO(ECCUOHAIBHOMN NEATEILHOCTH M HABBIKOB BHIOUPATh U MIPUMEHSTh

METOJIbl COOpa U U3BJICUCHUS 3HAHUM.

2. 3agaun TUCUMUIUIMHBL ()OPMUPOBAHKME 3HAHUN M YMEHHM, HEOOXOAUMBIX IS pe-
HIeHUs 3a7a4 B 001aCTH aHaM3a JAHHBIX U UCKYCCTBEHHOTO MHTEJUIEKTA C UCIOIb-

30BaHUEM COBPEMEHHOM BBIYMCIUTEILHON 0a3bl.

3. IlpuobOpereHue TeopeTUUeCKUX 3HaHU I B 001aCTH aHaIN3a TaHHBIX U UCKYCCTBEH-

HOTI'O HHTCJIJICKTA.

4. Ymenus:

-HCTIOJIb30BaTh COBPEMEHHYIO BRIUMCIUTEIbHYI0 0a3y IS pelieHns 3a1ad B 00J1acTu
aHaJM3a JJAHHBIX U UCKYCCTBEHHOTO MHTEJUICKTA,

-BBIOMpATh W pa3padarbiBaTh IMIPOrpaMMHBIC KOMIIOHEHTBI CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA U CTaBUTh 33J1a49M 110 pa3paboTKe WM COBEPIIICHCTBOBAHUIO METOIOB U

AJITOPUTMOB AJIA pCIICHUA KOMIIJIICKCA 3a/1a4 HpeI[MeTHOfI o0nacTu.

5. HOHy‘ICHI/Ie IMPAaKTHYCCKUX HABBIKOB MCIIOJIb30BaHNUA COBpeMeHHOﬁ BBIYHCIIUTCIIb-

HOM 0a3nl AJIA pCIOCHUS 3a1a4 B o0JracTH HCKYCCTBCHHOI'O MHTCJIJICKTA.

3.2 Mecrto mucuumiannabl B cTpykrype OITOII

JlucruranHa U3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX TUCIUILUIMH Y4eOHOTO TJIaHa:
1. «IHTEIeKTyabHBIE CHCTEMBI
2. «MaremaTn4eckre OCHOBaHUS HH(DOPMATHKI

3. «AHanuThueckas oOpabOTKa NaHHBIX B 3aja4aX MH(POPMAIMOHHON O€30MacHO-



CTH»
4. «ITocTpoeHre U ONTUMHU3AIUS AJITOPUTMOB)

U o0ecreurnBaeT U3yuYeHUE MMOCISAYIONTNX TUCIIUIUIAH:

1. «ITpousBoacTBEHHAs MTPaKTUKA (HAyYHO-HUCCIEA0BaTEIbCKas paboTa)»

2. «I[Ipou3BoacTBEeHHAs MPAKTUKA (MPEITUIIIIOMHAS PAKTUKA)



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

I1K-25 CrniocoOeH BbIOMpaTh, pa3padarbiBaTh M MPOBOIUTH SKCIEPUMEHTAIbHYIO

MIPOBEPKY pabOTOCIIOCOOHOCTH MPOTrPAMMHBIX KOMIIOHEHTOB CUCTEM HUCKYC-
CTBEHHOTO HMHTEJJIEKTa MO obOecreueHnto TpedyeMbix KpuTepueB dddek-
TUBHOCTH U KauecTBa ()yHKIIMOHUPOBAHUS

IIK-25.1 Buvibupaem u paspabamuléaem npoepammHsle KOMROHEHMbI CUCHEM UCK)C-
CMBEHHO20 UHMELLEKMA

[TK-26 CrniocobeH pa3pabaTbiBaTh U IPUMEHSTH METO/IBI U AITOPUTMbI MAIITMHHOTO
oOy4eHws sl pEIICHUs 3a1a4

1IK-26.1 Cmasum 3a0auu no pa3pabomke Uiy co8epuleHCmeo8aHuI0 Memooos u d-

20pUmMMO8 015l peulenust KOMnieKca 3a0a4 npeomMemHou oonacmu




4.1

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 BBenenne 1 2
2 | MckyccTBEHHBIN HHTEIUIEKT U MAIIMHHOE O0y4eHue 2 2 4
3 | COop, xpaHEeHHE U MOATOTOBKA JaHHBIX. [lomoHeHue naH- 3 2 4
HBIX, 3all0JIHeHNE (YIaJICHHE) MPOIYIICHHBIX 3HAYCHHUI
4 | IloaroroBka naHHBIX. BhIsIBICHHE aHOMAJINIA B CHIPBHIX daH- 3 2 4
HBIX, OYMCTKA JAHHBIX OT ITyMa
5 | Knaccuduxamus 3 2 4
6 | Knacrepuzanus 3 1 4
7 | Tlouck accoMaTUBHBIX MPABUIT 3 1 3
8 | AnmpokcuManus, UHTEPIOJSALIMS U dKCTpanoisuus. Bpe- 3 3
MEHHBIE PSIZIbI: TPEH, Ce30HHOCTh, IIyM. [Ipornosupona-
HUE
9 | KoppensiuMoHHbII aHAIIN3 3 3
10 | PerpeccrOHHHBIN aHAIN3 3 3
11 | Heiiponnsle cetu 2 2 6
12 | CBepTouHBIE HEHPOHHBIE CETH 2 2 8
13 | Ucnonb3oBaHue COBPEMEHHOW BBIYMCIUTENBHOM 0a3bl B 3 3 1 6
KOHTEKCTe pemenus 3amad Data Science (CUDA, GPU,
FPGA, SoC). CoBpeMeHHBIE pOrpaMMHO-aIapaTHbIC
cpenctBa (MATLAB, Python, R, GPU)
14 | 3axmtoueHue 2
Hroro, au 34 17 1 56
N3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO01mast TpyJ0eMKOCTh OCBOSHHUS, a4/3¢ 108/3
4.1.2 Copepxanne
Ne HaumeHnoBaHue TeMbl Copep:xanue
n/n AUCIHUATIMHBI
1 | Beeneunue [IpenMeT TUCHMIUIMHBI, TPAKTUYECKas 3HAYMMOCTh Kypca.
2 | UckyccTBeHHBI MHTEIIEKT W | MIcKyccTBeHHBIN MHTeIUIeKT. MamuuHoe oOyuenue. O0-

MalIMHHOE 00yUYeHue

I1as1 TIOCTAaHOBKA 3a7[a4y 00y4YeHHS 110 IpeneneHTam. Tu-
nojorus o0y4eHus 3a/1a4 1o npeneneHraM. byctunr. bar-
rudr. O6nactu npumenenus: M.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

COop, xpaHeHHE M TOATOTOBKA
JaHHbIX. JlONOJNIHEHUE NTaHHEIX,
3arnonHeHue (yaajaeHue) MpoIry-
IIEHHBIX 3HAaYSHUH

Kak noaroroBuTh JaHHBIE K MOACIMPOBAHUIO: 5 oniepariuii
Data Preparation. [loueMy Hy>KHO TOTOBUTH TaHHBIE

k MonenupoBannto. Kak Data Scientist TOTOBUT 1aHHBIE:
MeTobl B cpeacTBa Data Preparation. OtGepem T0, 4TO
Hy>kHO Data Mining: kak copMHupoBatrh garacer AJisi Ma-
muHHOTO 00y4eHus. Uto Takoe maracet st Data Mining
U U3 4ero oH cocTOMT. I e uckarp naracersl. Kakum Obl-
BaeT dataset: Tumbl BEIOOpOK. Kak chopMupoBaTh BEIOOPKY
g Data Mining. 3aueM Hy>KHA OYHCTKA JAHHBIX IS
Data Mining: 10 rmaBHBIX Tpo6IeM NOATOTOBKU JaTaceTa
U CTIOCOOBI MX pemieHus. UTo Takoe OYMCTKa JaHHBIX IS
Data Mining. OT yero HaJl0 YUCTUTH OOJIBILINE JAHHBIE.
Kak Data Scientist unctut qanusie: neranu ¢assl Data
Preparation Oto He 6ar, a puya: reHepanus IPU3HAKOB JIIS
Data Mining. [Ipusnaku ans Data Mining: onpenenenue
u Bubl. Kak mpoxoauT renepanust Ipu3HakoB: 3 3a1a4u
sToro 3tamna Data Mining u ciocoOsl ux pemienus.Data
Preparation: mosjeT HOpMaJbHbII — YTO TaKO€ HOPMaJIHU3a-
IIMs TAHHBIX U 3a4€M OHa HY)KHa.

ITonroroBka maHHBIX. BEISBIIE-
HUE aHOMAaJIMH B CHIPBIX TAHHBIX,
OUYKCTKA JaHHBIX OT IIyMa

Ceipble nanubie. BeiOpocsl. [Ipuunnsl BeiOpocoB. Omnpe-
nenenne BeIOpocoB. Kpurepunun Beiopocos 1. ['mcrorpam-
Ma. Ammk ¢ ycamu. Kpurepuii [1losene. Kpurtepuii [ pa6c6-
ca. Kpurepwuii [Tupca. Kpurepuit JIukcona. [TpaBuso 3
curM. Kpurepun Beiopocos II. Cratuctudeckue TeCThl.
Mopnenbnbie TecTbl. MTepannoHHble MeTOAbl. MeTpuye-
CKME MeETOAbl. MeTonpl MmoAMEHbl 3agadyd. MeToasl Ma-
IMHHOTO 00yueHus. AHcambiu anroputmoB. ROCaHa-
3.

ANTOpuUTMBI OYUCTKU CUTHAJIOB OT mryma. [Ipeobpasosa-
Hue Oypre. BeiiBnernpeodpazoBanue. OmibTp Bunepa.
Anropurmsl Empirical Mode Decomposition u Intrinsic
TimeScale Decomposition.

AJNTOpUTMBI OYMCTKU U300paxkeHui oT uryma. Tunosble
rymbl. Buiel nrymMoB: aHanmoroBeli, 1ugpoBoii. Metoas
LTYMOIIO/IaBJICHUS: IPOCTPAHCTBEHHbBIE, BPEMEHHBIE,
IIPOCTpaHCTBEHHOBpEeMEHHbIe. KauecTBo mrymonozaasie-
Husa. Metpuku kagectBa: PSNR u SSIM. Yepennsromuit
¢bunerp. Menuanusiii punstp. ['ayccoBckui Gunbtp. bu-
naTepanbHbIi GubTp. Anroputm NLM

Knaccudukarnms

3anaya knaccudukaruy. TUbl BXOJHBIX JAHHBIX. THITBI
kiaccoB. Obmnactu npumenenus. dopmanbHasi TOCTaHOB-
Ka 3ajauu. AJIroput™Msel knaccupukanuu. Meron Onvkai-
mux cocenet. baitecoBckuit kiaccudukarop. Jepesbs pe-
ICHUM.

Kiacrepuzauus

3anauda kinactepusanuu. Tunsl BXOAHBIX AaHHBIX. Llenn
xiacrepusanuy. OyHkiuu paccrosHud. opmanbHas 10-
CTaHOBKa 3ajjadyd. AJITOPUTMBI KiacTepusauuu. Metox
kcpennux. Merton ccpenHux. ['eHeTHYECKH alropuTM.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

ITouck ACCOLIMAaTUBHBIX IIPaBUJI

3asiaya OMCKa aCCOLMATUBHBIX NpaBuil. PopmaibHas 1o-
craHoBKa 3a1adn. Konunenuuu. IIpouecc nocrpoenus ac-
COLIMAaTUBHBIX MpPaBUil. AJIITOPUTMBI IIOMCKA aCCOLIMATUB-
HBIX [IPaBHUJL.

Anmnpokcumanusi, HMHTEPHOJs-
U ¥ dKcTpanossauusd. Bpemen-
HBIE PsABL: TPEHJ, CE30HHOCTD,
myM. [IporaozupoBanue

Annpokcumanus. [loctanoBka 3agaun. MeTon HauMeHb-
IMX KBajparoB. JInHeliHas annpokcumarus. Jlorapudmu-
4yecKas anmnpoKcHUMalus. DKCIOHEHLUAIbHAs allllPOKCHU-
Manus. CreneHHas annpokcumanus. MaTepnonsanus.
ITocTanoBka 3agauu. JlokanbHast U n100agbHasi UHTEPIIO-
mauuda. MaTeprionssuuonHsiii MHorouneH Jlarpanxka. MH-
TEepPHOJIILUOHHBIN MHOTOWIEeH Hpr0TOHA. DKCTpANosIus.
Bpemennrnie psanbl. KoMmoneHThI BpeMeHHBIX psiioB. O0b-
€IMHEHNE KOMIIOHEHTOB BPEMEHHOTO0 psfa. OueHka TpeH-
na. Buabl pyHKIMOHAIBHBIX 3aBUCUMOCTEl. Boiienenue
TpeHaa. MeToz CKOIb341IEro cpegHero. Mero 3KCIOHEH-
LAAJIBbHOTO crtakuBaHusd. [Ipornozuposanue. J[BoiiHOE
SKCMOHEHIMAJIbHOE criiaxkuBanue. Meron XonsTBunrep-
ca. KauecTBO NpOrHo3upoBaHusl.

Koppensiiimonnsiit ananus

Annpokcumanus. [loctanoBka 3agayn. MeTon HauMeHb-
IMX KBajparoB. JInneliHas anmpokcumarus. Jlorapudpmu-
4yecKas anmnpoKCHMalus. DKCIOHEHLUAIbHAs allllPOKCHU-
Manus. CreneHHas annpokcumanusd. MaTepnonsanus.
IToctanoBka 3agauu. JlokanbHast U n100agbHasi UHTEPIIO-
nauud. MatepnonsuuonHsiii MHorowneH Jlarpanxka. MH-
TEepHOJSIIMOHHBIA MHOTOUJIeH HploToHa. DKeTpanonsnus.
Bpewmennsie psabl. KomrnoHneHTs! BpeMeHHbIX psi10B. O0b-
€IMHEHNE KOMIIOHEHTOB BPEMEHHOTO0 psfa. OueHka TpeH-
na. Buapl pyHKIMOHAIBHBIX 3aBHCUMOCTEN. Boiaenenue
TpeHna. Meron ckomb3siiero cpegHero. Mertox skcmo-
HEHLMAIBHOIO criaxkuBaHus. lIpornosuposanue. [[Boin-
HOE DKCIIOHEHIIHANIbHOE critakuBanue. Meron XonsrBun-
Tepca. KauecTBO MpOrHO3upoOBaHUsI.

10

PerpeccronnHbIil aHamu3

Perpeccus u perpeccuonHbiii ananu3. JInHelHas perpec-
cus. HemmnuenHas perpeccusi.

11

Heiiponnsie cetn

Uro takoe Heiponnas cetb (HC)? Xpononorus. Knaccu-
¢uxamms HC. Dransl pemenns 3agaun. O6macTu npume-
nenus HC. Ctpykrypa neiipona. Cunanc. [Ipunnmmst
pa6otel HC. ®ynkuwms aktuBanuu. OOyueHue, Bauaaus,
tectupoBanue. Urepamms. Dnoxa. Ommobka. Helipon
cmenienus. Ooyuenne HC. ['paguenTHbIi crryck. MeTop
obparHoro pacnpocrpanenus (MOP). 'unepmapamerpsi.
CxonumocTs. [TepeoOyuenue.

12

CBepTouHble HEHPOHHBIE CETU

Ceeprounble HeliponHble cetu (CHC). Apxurekrypa
CHC. Cnoii cBeptku. Crnoit aktuanuu. [Iymuar wim cyo-
nuckperusupytontuii cioi. [lomaocssznas HC. O6ydyenue
CHC. Ilpeumymectsa CHC. Hegoctatku CHC.

10




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n JUCHHILIMHEI

13 | Ucnonb3oBanue coBpeMeHHoil | L{udpossie npoueccops 06padoTku curnanos (LITOC).
BBIUUCIUTENBHONW 0a3pl B KOH- | [paduueckue nponeccopsl (GPU). [IporpamMmmupyemsbie
Tekcte pemeHus 3agad  Data | mormueckue unrerpanbabie cxeMbl (IIJIMC). Texnonorus
Science (CUDA, GPU, FPGA, | CUDA.Cuctemsl Ha kpuctaiie (SoC). SI3piku maremaru-
SoC).  CoBpemeHHbIE  MpO- | YeCKHX M HayuHbIX pacuetoB: MATLAB, Python, R.
rpaMMHO-anmnapaTHble CpeicTBa
(MATLAB, Python, R, GPU)

14 | 3akmroueHue IIepcniekTrBHBIEC HAIPABJICHUS] PA3BUTHS UCCKYCTBEHHOIO
UHTEJUIEKTA.

4.2 Ilepedennb J1abOpaTOPHBIX PadoOT

JlaboparopHblie pabOThI HE IPEAYCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYECCKHUX 3AHATHH

HaumeHoBaHue NPaKTHYECKUX 3aHATUI KosimuecTBo ayn. yacos

1. UcKycCTBEHHBIN MHTEIUICKT U MAIlTMHHOE 00y4YeHHe 2

2. Coop, xpaHeHHE U IOATOTOBKA JaHHBIX. Jl0MOIHEHUE JaHHBIX, 3a-
noyiHeHue (yaaJieHne) MPOIYIICHHBIX 3HAYCHHUHA 2

3. IlogroroBka AaHHBIX. BhIsiBIEHHWE aHOMANM B CHIPBIX JaHHBIX,
OYHMCTKA JAHHBIX OT IIyMa

4. Knaccudukanus

5. Knnacrepuzauus

6. Heitponnsie cetu

NN

7. CBepTOUHbIC HEUPOHHBIE CETH

8. Hcnonp3oBaHnue COBPEMEHHOMN BHIYMCIUTENHHON 0a3bl B KOHTEK-
cte pemenus 3ana4 Data Science (CUDA, GPU, FPGA, SoC). Co-
BpeMeHHbIe IporpammHoannapartisie cpeacta (MATLAB, Python,
R, GPU) 3

Hroro 17

4.4 KypcoBoe NpoeKTHPOBaHHUE

KypcoBas pabota (IIpoeKT) He TPEeTyCMOTPEHBI.

4.5 Pedepar

Pedepar ne mpexycMmoTpeH.

11



4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHe

NHnuBuayanpHOE JOMAITHEE 3a/IaHUE HE TIPETyCMOTPEHO.

4.7 JoxkJaan

Jlokiiag He peayCMOTPEH.

4.8 Keiic

Keiic He mpeaycMOTpeEH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe odecneueHne cCaMoCTOITeIbHOM pa-

00ThbI

N3ydenne TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pabOTOM CTyIeH-
TOB C PEKOMEHIOBAaHHBIMH MPENOJaBaTEIEM JUTEPATyPHbIMU MCTOYHUKAMU U WH-
dbopmanimoHHbIMU pecypcamu ceTu MHTepHet. [lnanupoBanrie BpeMeHu s u3yue-
HUS TUCLIMIUIMHBI OCYIIECTBISIETCS HA BECH EpUO/1 00yUEHHUsI, IPelyCMaTpUBas pu
ATOM PETYJSIPHOE MOBTOPEHUE MpOiicHHOro Marepuana. CTyaqeHTaM HeoOXOAHMO
PETYISIPHO JIOMOJIHATh CBEICHHUSIMU M3 PEKOMEHIOBAHHBIX UCTOYHUKOB Marepual,
3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUSIX B paMKax caMOCTOsATeNbHOU paboThl. [Ipu a3Tom
Ha OCHOBE M3YYE€HHs] PEKOMEHOBAHHBIX PECYPCOB L[EIECO00Pa3HO COCTABUThH KOH-
CIIEKT OCHOBHBIX MOJIOKEHUN, TEPMUHOB U ONPEEIICHUM, HEOOXOAMMBIX ISl OCBOE-
HUS pa3/ieNIoB y4eOHOU TUCIUIUIUHBL. Oc000€ MECTO yAEISIETCs KOHCYAbTAUsAM, KaK
0J1HOM 13 (hopM 0OyUEHHSI U KOHTPOJISI CAMOCTOATENBbHOM padoThl. CaMOCTOATENBbHOE
U3yYEHUE CTYJCHTaMHU TEOPETUYECKUX OCHOB JUCIUILUIMHBI 00eCTIeYeHO HEOOXO0a1-
MBIMH y4e€0HO-METOIMYECKUMH MaTepuanamMu (y4eOHUKH, yueOHbIe TOCOOus, KOH-
CHEKT JIEKIIUH U T.II.), BEIMOJTHEHHBIMU B [IE€YaTHOM WJIM 3JIEKTPOHHOM BHj€. 1o kax-
JI0U TeMe coliepKaHus padouell mporpaMMbl MOTYT OBITh IPETYCMOTPEHBI pa3iny-

HbIe (DOPMBI KOHTPOJIS (TTpaKTUUECKUE pabOThl, TECThI, UHANBUyJIbHbIE JOMAIIIHNE
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3ananus). 3ydeHnue cTyleHTaMu JUCHUILIMHBI COTPOBOXKIAAETCS MPOBEICHUEM Pe-

TYJIPHBIX KOHCYHBTaI_[I/Iﬁ HpenozxaBaTeJIeﬁ B paMKaX BpEMCHHU ayAUTOPHBIX 3aHSATHH.

Texymas CPC IIpumepHas
TPYAOEMKOCTb, a4

Pabota ¢ JIeKIHMOHHBIM MaTepuaoM, ¢ yueOHOH TuTeparypoi 20
Onepesxatomias camocTosiTeNbHast paboTra (M3yuyeHHe HOBOTO Mare-

pHana 10 ero U3JI0KEHUs Ha 3aHATHAX ) 10
CaMocCTOATENIBHOE U3YUEHHE Pa3/AEI0B TUCLUILINHBI 0
BrinonHenne JOManIHUX 3a1aHUH, JOMAITHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka k J1a0OpaTopHBIM padOTaM, K MPAKTHUYECKHUM M CEMHU-

HapCKHUM 3aHATHUSAM 14
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Brinmonnenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyeHue u mpe3eHTaIuss HHOOPMAIIMH 110 33aJIaHHON TIPO-

Or1eMe, aHaJIM3 HAay4HBIX MyONMKaluil 1o 3aJaHHO Teme 0
PaboTa Haj MEXIUCUUIUTMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 10 3aJJaHHOH TeMe, BBITIOJIHEHHE PAacueTOB, COCTaB-

JIEHHE CXEeM U MOJIesIel, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3aueTy, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 12
HUTOI'O CPC 56
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 Brruucnenus u ananus nansbix [ Teker] : MeTon. yka3aHUs K MPaKTHUYECKUM 3a- 9
HATUAM 110 AucuuiinHe TlporpammupoBaHue B 3a1a4ax mpuOopocTpoeHus’” /
Cankr-IleTepOyprckuii rocymapCTBEHHBIN 3JIEKTPOTEXHUYCCKUM YHUBEPCUTET
uM. B.U. Ynpsaoa (Jleauna) ”JIDTHU”, 1998. -32 c.

2 IlexanoBckuil, Bmagucnas Bmagumuposud . IHTeIEKTyanbHbIN aHAIN3 JIaH- 23
HbIX [Tekcr] : yue6. mocobue / B. B. Ilexanosckwuii, B. /. UepToBckoii, 2019. -
S5c.

3 WHTennexTyanbHbli aHAJIN3 JAHHBIX B paclpelesieHHbIX cucteMax [Tekcr] : 9

[Monorpadus] / [M. C. Kynpusinos, 1. U. Xonon, 3. A. Kapmmes, 1. A. T'omy-
oes], 2012. -108, [1] c.

4 Montromepu, yriac. IlnanupoBaHue HKCIIEpUMEHTAa M AHAIW3 JIAHHBIX 14
[Texct] / I.K. Montromepu ; cokp. niep. ¢ annit. B.A. Konrsiera, 1980. -382,
[1]ec.

JlomonHuTenpHas TuTeparypa

1 On60oH, Kpuc. MammnaHoe o0yueHue ¢ ucronb3oBanuem Python. CoopHuk pe- 20
nentoB [Tekct] : [mep. ¢ anmi.] / K. Dn6on, 2020. -369 c.

5.2 Tlepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « N H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUILJIUHBI

Ne i/ DJIeKTPOHHBIN aapec

1 Kak nayuntbcst Data Science onnaita: 12 maro ot HoBuuka 110 npodu:https://proglib.io
/p/kak-nauchitsya-data-science-onlayn- 12-shagov-ot-novichka-do-profi-2020-06-30
2 TA /T Sanexc:https://yandexdataschool.ru/

3 Kak crarp skcnieprom B Data Science: momiaroBsiii minan o0yueHushttps://tproger.ru/cur
riculum/data-science-expert-plan/

4 OkcnonenTa:https://exponenta.ru/mathworks

5 Uem 3aHmMaetcs crienuanuct nmo Data Science u kak HadaTh paboTarh B 3TOi o0na-
ctu?:https://academy.yandex.ru/posts/chem-zanimaetsya-spetsialist-po-data-science-i
-kak-nachat-rabotat-v-etoy-oblasti

6 MathWorks:https://www.mathworks.com/

7 MATLAB: uactpymenT Oyaymiero win goporas urpyuika M komy s3to HyxHo.:https://ge
ekbrains.ru/posts’/how to matlab
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https://proglib.io/p/kak-nauchitsya-data-science-onlayn-12-shagov-ot-novichka-do-profi-2020-06-30
https://proglib.io/p/kak-nauchitsya-data-science-onlayn-12-shagov-ot-novichka-do-profi-2020-06-30
https://yandexdataschool.ru/
https://tproger.ru/curriculum/data-science-expert-plan/
https://tproger.ru/curriculum/data-science-expert-plan/
https://exponenta.ru/mathworks
https://academy.yandex.ru/posts/chem-zanimaetsya-spetsialist-po-data-science-i-kak-nachat-rabotat-v-etoy-oblasti
https://academy.yandex.ru/posts/chem-zanimaetsya-spetsialist-po-data-science-i-kak-nachat-rabotat-v-etoy-oblasti
https://www.mathworks.com/
https://geekbrains.ru/posts/how_to_matlab
https://geekbrains.ru/posts/how_to_matlab

Ne /it JJIEKTPOHHBII ajpec

8 MammnHoe obyuenue:http://www.machinelearning.ru

9 MammuHHoe oOyuenue i arofei. Pazoupaemcs nmpocteiMu croBamu:https://vas3k.ru/bl
og/machine learning/

10 UckyccrBennbrit mHTEIIEKT: https://ai.google/

11 TexHonornu ananmu3a IaHHBIX:https://basegroup.ru/

12 AHanu3 TaHHBIX U MamuHHOE o0yueHue:https:// www.kaggle.com/

13 Al, npaktnueckuii kypc. [IpenoOpaboTka u JomoHEHUE JaHHBIX ¢ H300paxeHusMu:http
s://habr.com/ru/company/intel/blog/414635/

14 Data Science ¢ Hyss: TOAPOOHBIN rai a1 HaunHArOIMX: https://tproger.ru/translations/
a-beginners-guide-to-data-science/

15 Kax nayuutscs Data Science onnaiin: 12 maroB ot HoBuYKa 0 npodu:https://proglib.io
/p/kak-nauchitsya-data-science-onlayn- 12-shagov-ot-novichka-do-profi-2020-06-30

16 Kakue HaBbIKM HY>KHBI cieniaiucty o Data Science:https://ve.ru/skillfactory/81058-k
akie-navyki-nuzhny-specialistu-po-data-science

17 Jlyumue maraceTsl Uik MAIIMHHOTO OOYYCHUS M aHAIM3a JaHHBIX https://tproger.ru/trans
lations/the-best-datasets-for-machine-learning-and-data-science/

18 Kak pabotaer cBepTOoUHasi HEHPOHHASI CETh: APXUTEKTYpPa, MIPUMEPHI, 0COOEHHOCTH: https:
//neurohive.io/ru/osnovy-data-science/glubokaya-svertochnaja-nejronnaja-set/

19 [Touck naracetoB:https://datasetsearch.research.google.com/

20 Yro Takoe cBéprouHas HeHpoHHas ceTh:https://habr.com/ru/post/309508/

21 Ceeprounslie HelipoHHBIE ceTH:https://neerc.ifmo.ru/wiki/index.php?title=CBepTounbie
HEHPOHHBIC CETH

22 [TonroroBka manHbIX:https://www.bigdataschool.ru/blog/data-preparation-operations.ht
ml

23 Computer Science Center:https://compscicenter.ru/

5.3 Anpec caiita kKypca

Anpec caifta kypca: https://vec.etu.ru/moodle/course/view.php?1d=7826
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https://tproger.ru/translations/the-best-datasets-for-machine-learning-and-data-science/
https://tproger.ru/translations/the-best-datasets-for-machine-learning-and-data-science/
https://neurohive.io/ru/osnovy-data-science/glubokaya-svertochnaja-nejronnaja-set/
https://neurohive.io/ru/osnovy-data-science/glubokaya-svertochnaja-nejronnaja-set/
https://datasetsearch.research.google.com/
https://habr.com/ru/post/309508/
https://neerc.ifmo.ru/wiki/index.php?title=Сверточные_нейронные_сети
https://neerc.ifmo.ru/wiki/index.php?title=Сверточные_нейронные_сети
https://www.bigdataschool.ru/blog/data-preparation-operations.html
https://www.bigdataschool.ru/blog/data-preparation-operations.html
https://compscicenter.ru/
https://vec.etu.ru/moodle/course/view.php?id=7826

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

ﬂﬂﬂ JUCITHUITIIMHBI «AnHanu3 JaHHBIX B UCKYCCTBCHHOM HHTCIUICKTC) IIPCAY-

CMOTpPEHHI CeAyrolre GopMbl MPOMEKYTOUHON aTTECTAIIUN: 3a4ET C OI[CHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

YcnoBueM AOITyCKa ABJIACTCA BBIITOJHCHUC 8 OHJIaMiH TECTOB C KOJIHWYECTBOM

paBWIbHBIX 0TBETOB HEe MeHee 70% MathWorks u utoroBoro TectupoBanus -He Me-

Hee 70% mpaBUIIbHBIX OTBETOB. /{715 MOIyYEHUs OLEHKH ~yIOBJIETBOPUTEIBHO  J0-

CTATOYHO MPOUTH TECTUPOBAHUS, JJIs1 MOBBILICHUS OIIEHKHU 0 ~XOpOIIo” U ~OTINY-

HO”’ oOy4aromuecs MpoxoaaT codeceoBanue 1Mo Borpocam auddepeHITuPOBaHHOTO

3ayera 11. 6.2.

6.2 OueHoyHbIe MaTepHAaJIbI JJIs1 POBEACHUS TEKYIIero KOHTPOJIA U MpoMe-

HCYTO‘IHOﬁ arrecranmmm oﬁyqammnxm o TMCIOUIIJINHE

Bonpocs! k tud¢.3auery

Ne i/m Onucanue
1 HckyccTBeHHBIN HHTEUIEKT U MallnHHOE oOyueHue. McKkyccTBeHHBINH MHTEIUIeKT. Ma-
mMHHOE 00ydeHue. O01as MocTaHOBKa 331a4i 00y4eHUs 110 MpeneaeHTaM. THIT0I0THs
oOyueHus 3a/1a4 1o npeneneHTaM. byctunr. barrunr. O6nactu npumenenns N
2 COop, xpaHeHHE M TOATOTOBKA MaHHBIX. JlOMONHEHHWE NaHHBIX, 3aloJHEeHHe (ymaje-

HHE) IPOMYIICHHBIX 3HaYeHNH. Kak moAroTOBUTh TaHHBIE K MOJICIMPOBAHUIO: 5 omepa-
uuit Data Preparation. [louemy Hy>XHO rOTOBUTH JlaHHBIE K MozenupoBaHuio. Kak Data
Scientist roTOBUT AaHHbIE: MeTOIbI M cpeacTBa Data Preparation. OT6epem To, 4TO HYKHO
Data Mining: kak chopMupoBaTh AaTaceT Ui MallMHHOTO 00yueHus. YTo Takoe ratacer
s Data Mining u u3 yero oH coctouT. ['ne uckarp garacersl. Kakum ObiBaet dataset:
Tunsl BIOOpOK. Kak copmupoBars BeIOOpKy i Data Mining. 3auemM Hy>KHA OYMCTKA
naHHbIX i Data Mining: 10 riiaBHBIX ipo0JieM MOJATrOTOBKH J1aTaceTa U CrocoObl uX pe-
mennst. UTo Takoe ouncTKa AaHHBIX Uit Data Mining. OT 4ero Hago YUCTUTH OOJbIINE
nannabie. Kak Data Scientist unctut nanusie: geranu ¢asel Data Preparation O1o He 0ar,
a uua: renepanus npusHakoB st Data Mining. [Ipusnaku qist Data Mining: onpenene-
Hue 1 BUJbl. Kak mpoxoauT reHepanus Npu3HakoB: 3 3aga4yu 3Toro 3rana Data Mining u
crocoObl ux pemenus. Data Preparation: moseT HOpMaJIbHBIHN — YTO TaKOE HOPMAJIU3ALIUS
JTAHHBIX ¥ 3aueM OHa HyXHa. UTo Takoe HOpMau3alus JaHHBIX U YeM OHa OTJINYaeTCs
OT HOPMHUPOBKHM U HOPMHUPOBAHUS. 3aueM HOpMall30BaTh natacet s Data Mining u
Machine Learning. Brigenenue npuzHakoB: 3a4eM 0TOMpaTh MPEIUKTOPHI M KaK TO Mpa-
BUJIBHO CJIeNIaTh — TOTOBUM jataceT K Data Mining u Machine Learning. Yto Takoe oT60p
MIPU3HAKOB U 3a4eM OH HyxeH. Kak otOupars npusHaku: Metoasl Feature Selection.
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[ToaroroBka qaHHBIX. BIsSBICHNE aHOMAINI B CHIPBIX JTAHHBIX, OYUCTKA TAHHBIX OT MIy-
Ma. Ceipble gannble. BeiOpocsl. [lpuunnsl BeiOpocos. Onpenenenue BeIOpocoB. Kpu-
tepuuu BbIOpocoB . T'mcrorpamma. fAmuk ¢ ycamu. Kpurtepuit [lloBene. Kpurepuii
I'pa66ca. Kputepwuii [Tupca. Kpurepuii JIukcona. IlpaBuno 3 curm. Kputepuu BoIOpoO-
coB II. Cratuctuueckue tectbl. MonenbHbie TecThl. MTepannonnsie MeToasl. Metpu-
Yeckre MeToAbl. MeToasl MOAMEHbI 3aa4i. MeTobl MAalllMHHOTO 00yueHHs. AHCaM-
6mu anroputmoB. ROCaHanm3. ANTOpUTMBI OYUCTKH CUTHAJIOB OT mryma. [IpeoOpaso-
Banune @ypoe. BeiiBnernpeodpazosanue. Gunstp Bunepa. Anropurmel Empirical Mode
Decomposition u Intrinsic TimeScale Decomposition. ATropuT™Mbl O4UCTKH H300pake-
HU# OT uryma. TunoBble nryMbl. Bujbl irymMoB: aHas10roBbid, udpoBoit. MeToab! rymo-
NOJIABJICHUS: IPOCTPAHCTBEHHbIE, BPEMEHHBIE, IPOCTPAHCTBEHHOBpEeMeHHbIe. KauecTBo
mymononasiaeHus. Merpuku kadectBa: PSNR u SSIM. VYepennsronuii unstp. Menu-
aHHbIN QuIbTp. ["ayccoBckuii GunbTp. bunarepanbubiii puasTp. Anroputm NLM.

Knaccudukarnus. 3agava knaccudukanuy. TUITBI BXOAHBIX JaHHBIX. Turbl kinaccoB. O6-
nJactu npuMeHeHus. DopMmasibHas MOCTAaHOBKA 3aJa4yd. AJTOPUTMBI KIIaCCHU(UKAIIUU.
Merton onmmkaiimux coceneid. baiiecoBckuit kimaccudukarop. JepeBbs penieHui.

Krnactepuzanus. 3anada kiiactepusanuy. TUNbl BXOAHBIX JaHHBIX. Llenu knactepuzanuu.
OyHkuuu paccrosHus. @opManbHas NOCTAHOBKA 3aJjadd. AJTOPUTMBI KIaCTEpPU3ALIH.
Merton kepennux. Metoa ccpennux. [eHeTndeckuit alroputm

Tlouck ACCOLMAaTUBHBIX ITPaBUJI. 33}1&‘13 IMOUCKa aCCOIIMAaTUBHBIX IpPaBUJI. d)opMam)Has[
IIOCTAaHOBKaA 3aJ1a4u. KOHLIGHHI/II/I. Hpouecc IMOCTPOCHUA AaCCOUMATUBHLIX ITPABUJI. Anro-
PUTMBI ITIOUCKAa aCCOUUATUBHBIX ITPABUJI

Anmpokcumanysi, MHTEPIOJSILMS U 3KCTpanoisiiys. BpeMeHHble psaabl: TPEHI, CE30H-
HOCTb, IyM. IIpornoszupoBanue. Annpoxkcumanus. IlocraHoBka 3agaun. MeTton Hau-
MEHBIIUX KBajaparoB. JIunelnas annpoxkcumanus. Jlorapudmudeckas anmpoKCUMAaIus.
OKcIoHeHIManbpHas annpokcuManus. CreneHHas annpokcumanus. Marepnonsus. [lo-
cTaHOBKa 3ajauu. JlokanbHas 1 obanbHas UHTEpnonAnusa. HTepnonsiiMoHHbI MHO-
rowrieH Jlarpamxka. MaTepnonsanuonssiii MHOrowieH Herotona. OkcTpanomnsanus. Bpe-
MeHHbIE psabl. KoOMIOHEHTh BpeMeHHBIX psA10oB. O0beqMHEHHE KOMITOHEHTOB BPEMEHHO-
ro paga. OueHka TpeHaa. Buabl QyHKIMOHAIBHBIX 3aBUCUMOCTEN. Bbienenue tpenna.
MeTon CKOJB3SIILIEro cpegHero. Meros 3KCIIOHEHIIMAJIBHOTO CIaXkuBaHus. [Ipornosupo-
BaHue. J[BoilHOE sKcroHeHUuanbHoe craxkuBanue. Meron XonstBunrepca. KauectBo
IIPOTHO3UPOBAHMS.

Koppensunonnsiii ananus. Koppensust u koppensuuonHbslid ananus. KoaddumumeHTtsr
koppemsinuu. Koappunuent xoppensiuu [upcona. Kosppumment xoppemnsiun Crivp-
meHna. Koaddunuent koppemnsiuu Kennanna. Koagdutnment koppensiiuu @exnepa. RSa-
Hanu3. [Tokazarens Xepcra

Perpeccuonnnsiii ananu3. Perpeccust n perpecCMOHHBIN aHanu3. JInHelHas perpeccusi.
Henuneitnas perpeccus.

10

Hetiponnsie cetu. Uto Takoe HeiponHas cetb (HC)? Xponomorus. Knaccuduxarms
HC. Dransr pemenus 3anaun. O6mactu npumenenus HC. Ctpykrypa Heipona. CuHaric.
[Mpuatmumner padotet HC. @yakius aktuBanuu. OO0ydeHue, Balugalys, TeCTUPOBaHUE.
Ureparus. Onoxa. Ommbka. Heiipon cmemenus. O6yuenne HC. I'panueHTHBIH ciryck.
Merton obpatHoro pacnipoctpanenus: (MOP). ['unepnapametpsl. CxogumocTts. [lepeoOy-
YeHUe

11

Caeptounble HelipoHHble ceTH. Ceprounble HeilpoHHble cetu (CHC). Apxutextypa
CHC. Cnoit cBeprku. Cnoit aktuBauuu. IlynuHr wnm cyOAaMCKpeTU3UPYIOUIUI CIIOM.
[Tomrocesznas HC. O6yuenne CHC. Ipeumymectsa CHC. Henoctarku CHC.

18




12

Hcnonp3oBaHne COBpeMEHHOM BRIUMCIUTEILHON 0a3bl B KOHTEKCTE pelieHus 3aaa4 Data
Science (CUDA, GPU, FPGA, SoC). CoBpemeHHbIE TpOrpaMMHOANIapaTHbIE CPEICTBA
(MATLAB, Python, R, GPU). Ludpossie nporeccopsl 06padoTku curnanor (L[ITOC).
I'padpuueckue npoueccopsl (GPU). [IporpamMmmupyembie TOTHUECKUE HHTETPAIbHBIE CXe-
mbl (ITJIMC). Texnonorus CUDA. Cuctemsl Ha kpuctamie (SoC). SI3piku Mmaremaruye-
CKUX M Hay4HbIX pacueToB: MATLAB, Python, R.

OOpa3ubl 32124 (3a1aHuil) 1)1 KOHTPOJIBHBIX (IIPOBEPOYHBIX) PadoT

KonTponpHas paboTa mpoBOAUTCS B BUJIE TECTUPOBAHUS.

CurHain, onpeieJIeHHbIN B PUKCUPOBaHHBIE (3aJaHHBIC) MOMEHTBI BPEMEHU U

HBHSIIOH_[I/II\/'ICSI HCTIPCPBIBHBIM 110 COCTOSSHHUIO, HA3bIBACTCA:

1. JIucKpeTHbIM CUTHAJIOM

2. AHaJIOTOBBIM CHUTHAJIOM

3. udpoBbIM curHaIOM

PeaKL[I/IH CHUCTCMBI Ha HI/I(I)pOBOﬁ GI[I/IHI/I‘-IHI)II\/'I HMITYJIBC IIPpU HYJICBBIX Ha4aJIb-

HBIX YCJIOBHAX HA3bIBACTCA:!

1. IlepexomHoil XapaKT€pUCTUKON

2. HMnyJbCHOM XapaKTepUCTUKOM

3. AMIUIMTYAHO-YaCTOTHOW XapaKTEPHUCTUKON
Pacrekanue cniekrpa — 3710:

1. ITosiBj1IeHNE AOMOJHUTEC/IBHBIX COCTABJIAKIINX B CIICKTPAJBHOM CO-

CTaBe MO0CJIeA0BATEJIbHOCTH NPU Bbluucjaenuu 1D

2.  TloBblllleHHE YaCTOTHI CIAEAOBAHUS CIEKTPAIbHBIX JIUHUI (YMEHBIIECHNE

nepruoaa ITMCKpCTU3auu 1o qaCTOTe) 3ad CUYCT JOITOJIHCHHA ITOCJICA0BATCIbHOCTH HY -

JISIMH

3. PacmmpeHnue criekTpa 3a CHET yMHOKEHUSI CUTHAJIA HA CIIELIMAIbHYO pac-

IHUPAIOINYIO ITOCICAOBATCIbHOCTD

OuIbTp, NPOITYCKAIOIMNA CIEKTPAIBHBIE COCTABIISIOIINE CUTHAA B 38 IaHHOMN
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I1I0JIOCE 4aCTOT U HO)J;aBJIHIOHlI/Iﬁ CIICKTPAJIbHBIC COCTABJIAIOIMINC CUTHAJIA 34 ITPCAC-

JJAMH JTAaHHOM MOJIOCHI, Ha3bIBAETCS:
1. ®uakTp HUKHHUX YACTOT
2. IlosocHo-mponyckawuuii (10J10c0BOI) PUILTP
3. IlonocHo-3aepKUBarONIHi (PEKEKTOPHBIN) (PUIBTP

YKa)KI/ITe, KaKasi M3 HUKCIIPUBCACHHLIX 3ada4 peIIacTCsa C UCIIOJIb30BAHUCM

00paTHOI UAEHTU(PUKALIMU U aIaNTUBHBIX (PUIBTPOB:
1.  OueHuBaHME UMIYIBCHON XapaKTEPUCTUKU HEU3BECTHOM CUCTEMBI
2. Ouwucrka cursana ot uryma
3. KomneHcanus HCKa:KeHMI, BHOCUMbIX HEM3BECTHOM CHCTEMOI

CurHan, onpe/ieIeHHbIN B (UKCUPOBAHHBIE (3aJJaHHBIE) MOMEHTBI BPEMEHU U

HBHHEMHﬁCH KBAHTOBAHHBIM I10 COCTOAHUIO, HA3bIBACTCA:

l. JIMCKPETHBIM CUTHAJIOM
2. AHaJIOTOBBIM CUTHAJIOM
3. ndpoBbIM cUrHATIOM

PCaKI_II/IH CHUCTCMBI Ha HH(I)pOBOfI GI[I/IHI/I‘IHblﬁ CKa4OK ITPpH HYJICBbBIX HAYaJIbHBIX

YCIIOBUAX HA3bIBACTCA:

1. IlepexonHoii XapaKkTepuCTUKOM
2. NmitynbCHOM XapaKTepUCTUKOU
3. AMIUTUTYTHO-4aCTOTHOM XapaKTEPUCTUKON

OUIBTp, MOAABIISIIONINN CIIEKTPAIBHBIE COCTABIISIIONIME CUTHANA B 3aJJaHHOMN
ITOJIOCE YaCTOT U MPOITYCKAKIINAN CIIEKTPAJIbHbIE COCTABISAIONINE CUTHAJIA 3a IIPee-

JaMH HaHHOﬁ ITOJIOCBI, HA3bIBACTCA:

1. QUIBTP BEPXHUX YACTOT
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2. [TonocHo-mponyckatoiuii (mos10coBoi) GUIbTP
3. IoaocHo-3aaepKUBAKOIIUNA (PEeKEKTOPHBIN) GUILTP

HM3MeHeHre 4acTOThI AUCKPCTHU3alluK CUI'HAJIa B HCIHCJIOC YMCJIO Pa3 Ha3bIBa-

eTCA:
1. NaTepnionsuueit
2. Jlenumanuei
3. Ilepeamckperusanuei

CurHai, HenmpepbIBHBIN 110 BPEMEHHU U 110 COCTOSHUIO HA3bIBAECTCS:

1. JIMCKpETHBIM CUTHAJIOM

2. AHAJIOTOBBIM CUTHAJIOM

3. [udpoBbiM cUrHaioMm
ASIC — 310

1. Knacc IIJIUC
2.  ®upma-nuzrorosurens [IJINC
3. 3aka3Hasi MUKPOCXeMa HA OCHOBE NNPOrpaMMHUPYeMOH JTOTMKH

OTKpBITBIM cTaHAAapTOM Ui HanucaHus nporpamm it GPU B HacTosiiee

BPCM ABJIACTCA

I. OpenCL
2. C++
3. JAVA

HNmenHO 3Tu n1Be (DUPMBI SBISIOTCS MUPOBBIMU JIUJEPAMHU B MPOU3BOJCTBE

I[JINC
1. Intel FPGA (Altera), Atmel

2. Intel FPGA (Altera), Xilinx
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3. Xilinx, Atmel

Nmenno sto cemeiictBo [IJIMC pupmel Intel FPGA (Altera) otHocutcs k SOC

1. CycloneV
2. Arriall
3. MaxV

K cemeiictBam [IJIUC pupmsl Intel FPGA (Altera) He oTHOCHUTCS cienyroliee

1. Cyclone
2. Virtex
3. Armia

Takyto pazpsagHocts umeroT DSP 6moku B FPGA ¢upwmel Intel FPGA (Altera)

1. 9x9
2. 18x18
3. 20x20

[Tomumo ¢upmel Nvidia TeXHONOTHS paclpeeIEHHBIX BBIYMCICHUN Ha rpa-

¢dudeckux mporeccopax ectb y Gupmsl

1. Intel
2. AMD
3. Apple

bapwep 11 rpyImmnsl NpoeccoB WK NOTOKOB O3HAYAET, YTO

1. Kaxabiii noToK (Mpouecc) 10/KeH OCTAHOBUTHCH B 3TOM TOUKE U 10~

AOKIATH TOCTHKEHUsI Dapbepa BceMH MOTOKaMH (NpoieccaMu) rpynmnbl
2. BeimonHEeHHE MPOrpaMMbl JaibIlle HEBO3MOKHO
3. Bce notoku nocie 6apbepa 00beIUHSIOTCS

IDE cpena ¢upmer Intel FPGA (Altera) aiis npoexktuposanus Ha [IJIMC nazbl-
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BaeTCs
1. Quartusll
2. Vivaldo
3. AVR-studio
Ytunuta B cpeae Quartusll 1 oTaaku B peaJbHOM BPEMEHU HA3bIBACTCS
1. SignalTap
2. SignalProbe

3. ChipPlanner

Bech KOMIUIEKT KOHTPOIBHO-U3MEPUTEIHHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKHU chop-
MUPOBAHHOCTH KOMIETEHIIMHU (MHAMKATOPA KOMIIETCHI[MU) Pa3MEIIECH B 3aKPBITOM

4acTH 1O aJIpecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
2 VckycCTBEHHBIN MHTEIUIEKT U MAallTHHHOE O0y4YeHUE Tect
3 [ToaroroBka naHHbIX. BeIABIEHHE aHOMANNI B CHIPBIX IaHHBIX, | TecT
OUYHMCTKAa JaHHBIX OT IIyMa
4 [ToaroroBka naHHbIX. BeisiBIEHHE aHOMAIUI B CHIPBIX JTaHHBIX, | TecT
OYHMCTKA JAHHBIX OT ITyMa
5 Knaccudukanus Tect
6 Knacrepuzamus Tect
11 Heiiponnsie cetn Tect

[Touck accouraTuBHBIX MPABUII

AnnpokcuManus, UHTEPIONSIIUSA U dKCTpanoisuus. Bpemen-
HBIE PSABL: TPEHJI, CE30HHOCTD, IIyM. [Iporno3upoBanue
PerpeccuonnHslii aHaIu3

KoppensimoHHbIi aHaIn3

12 CBepTouyHbIC HEHPOHHBIE CETH Tect

13 Hcnonp3oBaHue COBPEMEHHOM BBIUMCIUTENBHOM 0a3bl B KOH- | TecT
Tekcte permenus 3amad Data Science (CUDA, GPU, FPGA,
SoC). CoBpeMeHHbIE NPOrpaMMHO-ANIapaTHblE CpENCTBa
(MATLAB, Python, R, GPU)

6.4 Meroanka TeKymero KOHTpoJs

Ha JICKIITMOHHBbIX 3aHATHUAX

Tekymuii KOHTPOJIb BKIIOYAET B ce0s1 KOHTPOIIb NocemiaeMocTu (He meHee 80

% 3aHATHUI), IO pe3yJibTaTaM KOTOPOTO CTYJICHT MOJIy4YaeT AOMycK Ha nudd. 3a4er.
HA NMPAKTHYECKUX (CEMUHAPCKUX) 3AHATHAX

Texy1iuii KOHTPOJIb BKJIIOYAET B CE€OsI KOHTPOJIb MOCEIIAEMOCTH (He MeHee 80

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT IMOIy4aeT A0MycK Ha nudd. 3ader.

B xone npoBeneHuss CEMUHAPCKUX U MPAKTUYECKUX 3aHATUH 11e71eco00pa3Ho
MPUBJICUCHHUE CTYJICHTOB K KaK MOXKHO 0oJjiee aKTUBHOMY YUYaCTHUIO B JIUCKYCCHSIX,
pelieHuu 3aaa4, 00Cy)JIeHusAX U T. A. [Ipu 3ToM akTUBHOCTh CTYJIEHTOB TaKXe MO-
XKET YUUTHIBATHCS MIPENOaBaTeIeM, KaK OIMH U3 CIOCOO0OB TEKYIIET0 KOHTPOJIS Ha

MPAKTUICCKHUX 3aHATHUAX.

CaMOCTOSAITeIbHOI padoThI CTYIEHTOB
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KoHTposabp caMocTOsTENbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-

OHHBIX U IIPAKTHUYCCKUX 3aHATUAX CTYACHTOB ITO MCTOAUKAM, OITMCAHHBIM BBIIIIC.

YcnoBueM JI0IyCKa SIBISIETCS BBIIIOIHEHHUE 8 OHJIAWH TECTOB C KOJIWYECTBOM
npaBWIbHBIX O0TBeTOB HE MeHee 70% MathWorks u utoroBoro rectupoBaHus - He
MeHee 70% MpaBUIBHBIX OTBETOB. /{1151 MOMy4eHUs! OLIEHKH ~YIOBJIETBOPUTEIBHO
JIOCTATOYHO MPOUTH TECTUPOBAHUS, JIJIS MOBBIIMIEHHS OIIEHKH 10 ~XOPOIIO~ U ~OT-
JUYHO” 00yyJaroumecs mpoxoaaT codeceqoBaHue o BonpocaM auddepeHmpoBan-

HOro 3ayera 11. 6.2.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-

KomnuaectBo HoCaaJO04YHbIX

1. Windows 10 u

pust MECT 1O YHCJICHHOCTH | BBIILIE;
rpynmnsl, paboyee wmecto | 2. Microsoft
npenoaasatens (IIK), map- | Office 2010 u
KepHasi JO0CKa, IPOEKTOp, | BBIIIE
JKpaH; 3. MATLAB
R2020 u BbI11IE
[Ipaktnueckue 3aHs- | AyaAUTOpHS KonmnuectBo mocanounsix | 1. Windows 10 u
TUS MECT 1O YHCJICHHOCTH | BBILIE;
rpynmnel, pabouee Mecto | 2. Microsoft
MpenoaBaTeis (IIK), | Office 2010 u
MapKepHasi 10CKa; BBIILIE
3. MATLAB
R2020 u BbI1IIE
CamocrositenbHas pa- | [lomemenne st ca- | OcHameno komnbiorepHoit | 1. Windows 10 u
6ota MOCTOSITENIbHOM pabo- | TEXHUKOH C BO3SMOXKHOCTBIO | BBIILIE;
Ta nonkiroueHus k cetu «MH- | 2. Microsoft
tepHe™» U obOecnedenuem | Office 2010 u
JoCTyna B DJIEKTPOH- | BBIIIE
HYIO0 uHpopmanronHo- | 3. MATLAB
oOpasoBarenbHyto  cpeny | R2020 u Bbime
YHHMBEPCHUTETA.
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 18.05.2023 | IIporpamma | 18.05.2023 ., mpOTOKOJ 3a- | JOIEHT,
aKkTyaJjbHa, cemannst YMK Ne 4 k.TH., ..
H3MEHe- Kannys;
HUSA HE MJIaIIAN
TpeOyroTCSL. HAyYHBII
COTPYIHUK,
A.C. Bozue-
CEHCKHI1
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