MwuHo6pHayku Poccun
®EOEPAJIbHOE TOCYOAPCTBEHHOE BIOOXKETHOE OBEPA30OBATEJNIbHOE YYPEXOEHUE
BbICLUEIO OBPA30BAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BIl'Y»)
YTBEPXOAKO
3asepytowmi kacpegpon

MaTBeeB Muxann IN'puropbesmy
Kadpeapa MHGopMaLMOHHbBIX TEXHOSTOM NN yNpaBieHns
21.03.2024
PABOYASA NMPOrPAMMA YYEBHOW AUCLUUMNITUHDI

51.B.02 AnroputMbl 1 METOAbI MAaLLMHHOIO 0by4YyeHus

1. Koa u Haume HoBaHue HanpaBreHusi NoAroToBKW/ cneumanbHOCTH:
09.04.02 "HdhopMaLMOHHbIE CUCTEMbI U TEXHOSTOM UK

2. NMpodwmnb nogroroBku/cneymnanusaumsa: IHOOPMaUMOHHbIE TEXHOMOMMN B MEHEAXKMEHTE
3. KBanudmkaums (cTeneHb) BbiNy CKHUKA:

MaructpaTypa

4. ®opma obyUeHwUs:

OuyHas

5. Kade apa, oTBevyaloLas 3a peanusauuio AUCLUNIUHDbI:

Kadbenpa MHpopMaLmMOHHbBIX TEXHONOr I ynpaBneHus

6. CocTaBUTENU NpOrpaMmMbI:

poueHT KonbiTnH Anekcein BayuecnaBoBuy

7. PekomeHpgoBaHa: HMC ®KH 05.03.2024 npoTokon Ne 5

8. YueOHbIN rOA:

2024-2025 (1 cemecTp)

9.lennu 3agaum y4ye 6HOM ANCLUMNIIUHDI:

dopmrpoBaHmne 3HaHU, YyMEHWI N KOMNETEHLMIN B 06nacT MalLMHHOMo 06y4eHnst. IsydeHune pasnmnyHbix
MatemMaTU4ecKnx MoAernemn JaHHbIX M arnropuTMoB aHanuaa AaHHbIX. PopMmpoBaHme NpakTU4eCKUX HaBbIKOB
peanvsaumu anropMTMoB MaLLMHHOIO 0By4YeHUs Ha si3blke nporpaMmMmupoBaHmnsa Python ¢ ucnonssosanvem
naketoB NumPy, Pandas, Matplotlib n Scikit-Learn.

10. MecTo y4e6HOM AUCLUMNNHBLIB CTPYKType OOI:

OVCLMNITMHA OTHOCUTCA K BapaTUBHOWM YacTh 6noka B1. [1ns ycnewHoro ocBOeHWst ANCUMUNIVHBI
HeobxoaMMO NpeaBapUTENbHOE N3yYeHME Kypca MaTeMaTUYeCKOro aHanunsaa, anrebpel, Teopum
BEpPOSITHOCTEN M MaTEMATUYECKON CTaTUCTUKMN.

11. MnaHupyeMbie pe3ynbTaTbl 06y YeHuUsl Mo AUcUMnAnHe/Moay o (3HaHUS, Yy MeHUs1, HaBbIKK),
COOTHe CeHHble C NIaHUpYy eMbIMU pe 3yJibTaTaMn OCBOEHUA 06pa3oBaTenibHOW NPorpaMmmbi
(komMneTeHUMAMM BbiNy CKHUKOB) U MHAUKATOPaMMU UX AOCTUXKEHUS:

Kog 1 HasBaHue KoMneTeHumn 3HaHus, YMEHUA, HaBbIKA
Kog v HasBaHue MHOnKaTopa

KoOMneTeHunmn



MK-1 CnocobeH ocyLecTBnATb
onpegeneHe nepBoHaYvasbHbIX
TpeboBaHum, pa3paboTky u
TEeCTMPOBaHNE MHPOPMALIMOHHbIX
cucTem

MK-6 CrnocobeH onpeaendrb Ka4ecTBo
NpPOBOAUMbIX UCCNEe0BaHUN,
obpabaTtbiBaTb, MUHTEPNPETMPOBATL U1
ochopMnsTL pesynbTaThl
npoBeAeHHbIX CcrenoBaHumn
npeacTaBnsTb pe3ynbTaThbl
npodgeccroHanbHoOMy coobLlecTBy

MK-1.1 YmeeT ocyLecTBndaTb
onpegerneHne
nepBoOHaYvanbHbIX
TpeboBaHuI, Ha3Ha4aTb U
pacnpenensaTb pecypchbl npu
peanusaumu
MHGOPMaLMOHHONM CUCTEMBI

MK-6.2 YmeeT npoBOaUTL
aHanun3 n 06obLLeHne Hay4YHbIX
[JaHHbIXB COOTBETCTBUUC
3aga4amMm ccriefoBaHUsA U
onpeaenaTb HanpaBneHus
JanbHenwmnx nccnenoBaHui n
pa3paboTok

YMeTb OCyLLEeCTBNATb
onpegerneHne
nepBOHaYanbHbIX
TpeboBaHWi, Ha3HayaTb n
pacnpegendaTb pecypchbl npu
peanusaumm
MHGOPMaLIMOHHOW CUCTEMbI

YMeTb NpoBOAUTL aHaNn3 u
06001 eHMe HayYHbIX JaHHbIX
B COOTBETCTBUW C 3aga4amu
nccrenoBaHus n onpenensTb
HanpaBneHns AanbHenLwnx
nccrenoBaHUn n pa3paboTok

12. O6beM gucumnnIuHbI B 3a4e THbIX e AUHULax/yac:
3/108

dopma NpPoMeKYTOYHOM aTTecTauum:

3aueT ¢ oueHkomn, KoHTponbHas paboTa

13. TpyAoeMKoCTb NO Buaam y4ye6Hom paboTbl
Bug yyebHowm paboTbl

AyOuTOpPHbIE 3aHATUSA
J1EeKLUMOHHbIE 3aHATUSA

rlpaKTVI‘-IeCKVIe 3aHATUA

JlabopaTtopHble 3aHATUSA
CamocTosiTenbHas paboTta

KypcoBas paboTta

M pomMeXyTo4dHad aTtrectauuna

Yachkl Ha KOHTPOI1b

Bcero
13.1. CopepkaHne gUCUUNIINHBI

n/n CopepxaHue pasgena gUCLMNIMHDBI
HaumeHoBaHve pasgena

OUCLMNIMHBI

1. JleKUNOHHbIE
3aHATUA

Cemectp 1 Bcero
54 54
18 18
0
36 36
54 54
0
0 0
0
108 108

Peanusauvsi pazgena AMCUUNIIMHBI C
NMOMOLLL b0 OHMalH-Kypca, AYMK



11

1.2

1.3

1.4

15

n/n

1.6

1.7

1.8

3HaKOMCTBO C MaLIUHHBIM
obyyeHvem

JInHenHble moaenn

Mpobrema nepeobyyeHus 1
6opbba c Hel

MeTpuku kavecTsa

JInHenHble mogenu:
CTaTUCTUYECKUIA B3I,

HaumeHoBaHve pasgena
OUCLMMIMHBI

Mpakmyeckne
pekomMeHzauumm no
TMHEVHBIM MoZensM

Pewatowyne fepesbs

CnyyvaWiHble neca

https://edu.vsu.ru/coursehiew.php?id=11798
3HaKOMCTBO C MaLUUHHbIM 0ByYeHnem.
O6y4eHne Ha pa3MeyeHHbIX AaHHbIX.
MocTaHoBKa 3agayun. ObyyeHue 6e3
yumuTtens. Mpu3Haky B MalMHHOM
0byyeHnmn

https://edu.vsu.ru/coursehiew.php?id=11798

JInHelHble MOflenu B 3agadax perpeccuu.
OByyeHne Moaeny NMHEHOW perpeccumn.
[pagveHTHbIN CnycK AN NMHENHOW
perpeccun. CToxacTMYeCcKuii rpaaneHTHbIN
cnyck. JlnHenHas knaccudmkaums.

D yHKLMM NoTepb B 3aavax
Knaccudwkaumm.

https://edu.vsu.ru/courseMew.php?id=11798
[Mpobriema nepeobyyeHus.
Perynapusaums. OueHka kavectsa
anroputmoB. Kpoccanuaauusi. Belbop
runeprnapameTpoB 1 CpaBHEHNE
anroputMoB

https://edu.vsu.ru/coursehiew.php?id=11798

MeTpuku KayecTBa B 3agadax
perpeccun. MeTpurka kayectsa
knaccudgwkaumm. TO4HOCTb M NOMHOTA.
O6beanHeHne TOYHOCTV U MOMHOTHI.
KayecTBO OLEHOK NpUHaANEXHOCTU
Knaccy

https://edu.vsu.ru/courseMew.php?id=11798
3apava perpeccum. MeTo makcummnsaumm
npaegononobus. Perpeccusi kak
MaKcuMmsaums
npaBsgonofobus. Perpeccusi kak ougHka
cpegHero. Perynapusauus. Jlornctmueckas
perpeccusi

CopeprxkaHue pasgena gUCLMNIIMHDBI
Peanusauus pasgena gucumnmvHbl ¢
MOMOLL, b0 OHNawH-kypca, AYMK

https://edu.vsu.ru/courseMew.php?id=11798
MacLuTabupoBaHve nprM3HaKoB.
HernmHeliHble 3aBucmocTn. PaboTa ¢
KaTeropuasibHbIMU MPU3HaKamu.
HecbanaHcupoBaHHbIe AaHHbIE.
MHoroknaccoBasi knaccugmkamsi

https://edu.vsu.ru/courseMew.php?id=11798
Pewatowime gepebs. OByyeHve peLuatoLmnx
nepeBbeB. Kputepun MHGOPMaTMBHOCTH.
KpuTepuin ocTaHoBa 1 CTPKKA lEPEBLEB.
PelatoLme aepeBbsi v kateropuarnbHble
npusHaKku

https://edu.vsu.ru/courseMew.php?id=11798
Komnosunuum fepeBbeB. CMmelLeHne 1
pa3bpoc. CnyyaiiHble neca. Tproku co
cny4anHbIMu necamm



1.9 "pagneHTHbIN By CTUHT

2. NpakTnyeckue
3aHATUA

HeT

3. labopaTopHble

3aHATUA

3.1 3HaKOMCTBO C MaLLUHHbIM
obyyeHvem

3.2 JInHelHble mogenn

3.3 Mpobnema nepeobyyeHus n
6opbba ¢ Hen

3.4 MeTpuku kadecTBa

n/n
HavmeHoBaHve pasaena
OUCLMNINHBI

3.5 JlnHenHble mogenu:
CTaTUCTUYECKNIA B3rNsiA,

3.6 Mpakmyeckne

peKkoMeHaaLmm rno
NUHENHBLIM MoaenamM

https://edu.vsu.ru/courseNiew.php?id=11798

Komnosauumm npocTbix anroputmos.
pagmeHTHbI By cTvHr. OnncaHue
anroputMa rpagveHTHoro 6yctuHra.
Mpobnema nepeobyyeHusi rpagMeHTHOro
OyctuHra. 'pagueHTHbIN By CTUHT Ans
perpeccum 1 knaccudmkaumm.
[pagmeHTHbI By CTUHT 4115 peLL atoLL X
[epeBbeB

https://edu.vsu.ru/coursehiew.php?id=11798
3HaKoMCTBO C MaLLUVHHbIM 0ByYeHVeM.
OB6y4eHune Ha pasMeyeHHbIX AaHHbIX.
MocTaHoBka 3apayun. ObyyeHue 6e3
yyutens. MpraHaky B MaLLHHOM
0bBy4eHun

https://edu.vsu.ru/courseMew.php?id=11798

JInHelHble Moaenu B 3agayax perpeccum.
O06yyeHne Moaenu IMHeHoO perpeccum.
[pagneHTHbI CyCK ANs NIMHEHOM
perpeccun. CToxacTMHeCKUIA rpaaneHTHbIN
cnyck. JluHenHas knaccugmkaums.

P yHKLUMM NOTEPb B 3aga4ax
Knaccudgwkaumm.

https://edu.vsu.ru/coursehiew.php?id=11798
[Mpobrema nepeobyyeHus.
Perynsapusaums. OueHka kavectBa
anroputmoB. Kpoccsanuaaumsi. Belbop
runepnapameTpoB 1 CpaBHEHWE
anroputMoB

https://edu.vsu.ru/courseMew.php?id=11798

MeTpukm KayecTBa B 3agadax
perpeccuun. MeTpurka kadectsa
knaccudgwkaumm. TO4HOCTb M NOMHOTA.
O6beanHeHne TOYHOCTU U NOSTHOTHI.
KayecTBO OLEHOK NpUHaANEXHOCTU
Knaccy

CopepxaHue pasgena AUCLMNHBbI
Peanusauusa pasgena AMCUMNINHLI C
MOMOLL, b0 OHNaWH-Kkypca, AYMK

https://edu.vsu.ru/coursehiew.php?id=11798

B3apava perpeccum. MeTtoq Makcummusaumm
npaesgonofobus. Perpeccus kak
Makcummsaums npasaononobusi. Perpeccus
KaK oLeHka cpefiHero. Perynspusauysi.
Jlorucmmueckas perpeccusi

https://edu.vsu.ru/courseMew.php?id=11798
MacLuTabupoBaHvie nprM3HaKoB.
HernunHeliHble 3aBucMocTi. PaboTa ¢
KaTeropuanbHbIMU NMpU3HaKamu.
HecbanaHcupoBaHHbIe AaHHbIE.
MHoroknaccoBas knaccudmkaumsi



3.7

3.8

3.9

n/n

Pewwatowne gepeBbs https://edu.vsu.ru/coursehiew.php?id=11798

Pewatowime gepebs. OByyeHve peLuatoLmnx
nepesbeB. Kputepumn nHgopmaTBHOCTU.
Kputepuin octaHoBa 1 CTpUXKKA L,EPEBLEB.
PelatoLme aepeBbsi 1 kateropmarnbHble
npusHaKku

CnyyaviHble neca https://edu.vsu.ru/coursehiew.php?id=11798

Komnosuummn gepeBbeB. CmeLleHne n
pa3bpoc. CnyyaiiHble neca. Tproku co
crny4anHbIMu necamm

"paguneHTHbIN By CTUHT https://edu.vsu.ru/courseMew.php?id=11798

KomMnosauumm npocTbix anroputMos.
[paguneHTHbIN By cTUHr. OnncanHve
anroputMa rpagueHTHoro 6y cTvHra.
Mpobrema nepeobyyeHunsi rpagUeHTHOro
OyctuHra. 'pagueHTHbIN By CTUHT Ans
perpeccum 1 knaccudmkaumn.
"pagueHTHbI Oy CTUHT ANS peLL atoLL X
epeBbeB

13.2. Tembl(pa3genbl) AUCLUNINHBLI U BUAbI 3aHATUN

HanmeHoBaHue
Tembl (pasgena)

3HaKoMCTBO C
MaLLUUHHbIM
obyyeHvemM

ITnHenHble
Moaenm

Mpobnema
nepeobyyeHns n
bopbba c Hel

MeTpukun
KayecTtBa

JInHenHble
Moaenu:.
CTaTUCTUYECKUN
B3rnag

HanmeHoBaHune
Tembl (pasgena)

Bcero
JlekumoHHble  TlpakTtnyeckne JlabopaTopHble CamocTosiTenbHas
3aHATUA 3aHATUA 3aHATUA paboTa
2 4 6 12
2 4 6 12
2 4 6 12
2 4 6 12
2 4 6 12
Bcero

JlekunonHble  TMpaktnyeckne  JlabopaTopHble CamocTtodaTenbHas
3aHATMSA 3aHATUSA 3aHATMSA paboTta



MpakTnyeckune
pekoMeHaaumm
Nno NMIMHENHbIM
Moensm

Pewatowne
nepeBbs

Cny4anHble
neca

["pagneHTHbIN
OyCTUHT

18 0 36 54 108

14. MeToauyeckue yKasaHus Ans oby4aroLmxca No 0CBOE HUIO ANCLUMNIUHbI

Mpwv N3yYeHUN AUCLUMMITMHBI PEKOMEHYETCS MCNONb30BaTh CreayoLmne CpeacTBa:
- PEKOMEHYEMYIO OCHOBHYIO 1 ONONHUTENBHYIO NUTEpaTypy;

- MeToAMYeCKUE yKazaHWs 1 nocobus;

- KOHTPONbHbIE 3aJ4aHNsA NS 3aKpENeHNs TEOPETUYECKOro MaTepuana;

- 3N1EKTPOHHbIE BEPCUM Y4EOHMKOB M METOANYECKMX yKa3aHWI AN BbINONHEHWS NpakTUYecknx paboT.dopma
opraHM3aLmmn caMoCTosTENbHONM paboThl: MOAFOTOBKA K ayAUTOPHLIM 3aHATUSIM; BbINONMHEHWE [OMALLHNX
3a7,aHu1IA; BbINOITHEHNE KOHTPOMbHbIX paboT.

15. Mepe4yeHb OCHOBHOW U [ONONHUTENBLHOW NUTE paTypbl, Pe CYyPCOB UHTE PHET, He 06X0ANMbIXATS

OCBOEHUA AUCLIUMIIUHbI
NcTouHuk

Ne

n/n

1
3naTononsckui, . M. OcHOBbI MporpaMmmMupoBaHmns Ha s3bike Python/ 1. M. 3natononsckuii .—
Mocksa : AMK Npecc, 2017 .— ISBN 978-5-97060-552-3.—
<URL:https://e.lanbook.com/book/97359>.

2

Kyk, O. MawnHHoe 06y4eHune ¢ ncnonb3oBaHmem ombnunotekn H20 / 1. Kyk .— Mockea : MK
Mpecc, 2018 .— ISBN 978-5-97060-508-0 .— <URL:https://e.lanbook.com/book/97353>.

0) gononHutensHad nuTeparypa:

Ne n/m ICTOYHUK

Mnac k. BaHgep Python gnsa cnoxHbix 3agad: Hayka 0 aHHbIX Y MalumMHHoe obyyeHne. — CI16.:
Mutep, 2018. — 576 c.



Ne n/m VCTOYHMK

AHppeac Mionnep, Capa 'Bugo BeegeHne B MallMHHOe 00yyeHre ¢ nomoLLbto Python.
PykoBoacTBo Ans cneumanmcToB no pabote ¢ gaHHbIMKU - NI Bunbsamc, O'Reilly, 2017. — 480 c.

B) MHCPOPMAaLMOHHbIE 3MEKTPOHHO-00Opa3oBaTesbHbIE PECYPChI:

Ne n/n NcTouHnK
1 www.lib.vsu.ru—3HBE BI'Y
2 https://edu.vsu.ru/course/view.php?id=11798

16. Mepe4eHb y4ebHO-MeTOaMYECKOro o6ecneyeHs Ans camocTosATeNlbHOW paGoThbl

NcToYHMK
Ne
n/n
1 https://github.com/Gewissta/Introduction_to_ML_with_Python_russian_translation

Cammepdung, M. Python Ha npaktuke / M. Cammepdmng .— Mocksa : Jlanb, 2014 .— 338 ¢. —
ISBN 978-5-97060-095-5.— <URL.:http://e.lanbook.com/book/66480#authors>

17. O6pa3oBaTesibHble TEXHONOM U, UCMOoJb3yeMble NpU peanu3aunmyye 6HOM ANCLMNIIMHbI,BKIIOYas
ANCTaHUMNOHHbIe obpa3soBaTtesnbHble TexHonoruu (JOT), anekTpoHHoe 06y YeHue (30), cmeLmaHHOe
o6yyeHue):

OB6y4eHne NPonCXoANT C UCMONb30BaAHNEM 3JTEKTPOHHOIO 0BYYEHNS U ANCTAHLMOHHBLIX 0O6pa3oBaTerbHbIX
TexHonornn (4OT) Ha nopTane « ANeKTpoHHLI yHuBepcuteT BI'Y» (nnatdopma Moodle:
https://edu.vsu.ru/course/view.php?id=11798).

YyebHble MaTepuanbl pasMeLLatoTCs B 3NTEKTPOHHOM MHpOpMaLMOHHO-06pa3oBaTerbHOM cpeae By3a
«OQneKTPoHHbIN yHMBepcuTeT BI'Y — Moodle» ans obecneveHnst BO3MOXHOCTU ANCTaHLUMOHHOrO OCBOEHUS
y4yebHOoro matepuranan caMoCTOATENbHOM paboThl cryLuaTenen.

18. Marte puanbHO-TeXHU4eCkKoe obGecneyeHne AUCLUNIIUHbI:

Kypc peanusyeTcsi Ha OCHOBE MaTepuanbHO-TeXHUYeckol 6a3bl hakynbTeTa KOMMbOTEPHbLIX HayK
BopoHeKckoro rocyiapCTBEHHOrO yHMBEPCUTETA.

Ayoutopun Oonsa nposefdeHus 3aHaTun: 477, 479, 380, 381, 382, 383, 384, 385, 387, 290, 291, 292, 293, 295, 297, 301n, 303n,
305n, 307n, 314n, 316n, 505nm;

MaTepuanbHO-TEXHUYECKOE OCHALLEHWU aygouTopui

HaumeHoBaHue
nomMeLL eHust Wmetoweeca obopynoBaHue
(Homep ayawuTopun)

479 YuebHasi ayguTopus: komnbioTep npenopasaTens i5-8400-2,8[Ty, moHuTop ¢ KK 19", MynmbTUMeAWAHbIA NPOEKTOp,
akpaH. CneuvanmampoBaHHas Mebernb.




YuebHaa ayguTopus: KomnbioTep npenogaBatens i3-3240-3,4[MTu,monnTtop ¢ KK 22", MynbTUMeAMWAHBLIN NPOeKTop,
akpaH. CneuuanusupoBaHHasi Meberb.

Cuctema WHTepHeT-BUaeokoHdepeHLcBs3n (kopn. 1a aya. 380)

CocTaB cuctembl HTepHeT-Bug eokoHdepeHucBsasn: BKC LifeSize Team220 Camera 200 Dual, ayanocuctema Defender
Mercury 34 SPK-705, nHTepakMBHas [OCKa CO BCTPOEHHbIM npoektopom "SmartBoard 480iv V25"

380 JlabopaTopHoe o6GopygoBaHWe MO TeOpeTUYECKOW MexaHVKe MW OnTuke: MawwuHa ATByda, MasaTHUK Makceenna,
YHUBepcanbHbI MasiTHUK,
maaTHUK ObBepbeka, KpyTUMbHBIN MasTHUK, HAKMOHHbLIA MasTHUK, npubop Ans
nccrnegoBaHns CTONKHOBEHMS! LLApOB, OnpedeneHne CKOPOCTU MnorieTa nynv C NoMOLL bio
KPY TUIbHO-6anMIMC TMHECKOro  MasiTHUKa, M3yYeHne 3aKOHOB BpallaTerlbHOro ABWDKEHWS
Ten, UccnegoBaHVe CrOXHbIX KonebaHui, yCTaHOBKa AN U3MEPEHUs MOAYMs yNpyrocTy NpOBOMOKK.

505n YuebHaa ayauTopus: komnbioTep npenopgaBatens i5-3220-3.3[MTu, moHutop ¢ XK 17", MynbTMMEAUWAHBI NPOEKTOp,
akpaH. CneumanusmpoBaHHasa Mebernb.

477 YuebHasi ayautopus: HoyTOoyk HP Pavilion Dv9000-er, mynbTuMeawiHbIA npoekTop, akpaH. CneumannavpoBaHHas
meberb.

YuebHaa ayguTopus: KomnbioTep npenogaBatens Pentium-G3420-3,2ITu, moHutop ¢ XK 17", MynmbTMMeauWiHbIN

292 npoekTop, akpaH. CrneuvanuanpoBaHHas Meberb.

Cuctema ansa BugeokoHdepeHumin Logitech ConferenceCam Group u HoyToyk 15.6" FHD Lenovo V155-15API.
YuebHaa ayauntopusa: Hoytbykm HP EliteBook Ha 6a3e Intel Core i5-8250U-3.4 Tu, moHuTOpbl KK 24" (16 wrT.),

297 MYINbTUMEOMWIHBIN NPOEKTOp, 3KpaH. CneunanuanpoBaHHas Mebenb.

YuebHaa ayautopusi: nepcoHarnbHble KoOMMNbloTepbl Ha 6ase i7-7800x-4ITu, MoHuTopbl XK 27" (12 wT),
MynbTUMEAWNNHBIN NPOeKTop, 3aKpaH. CneunanusnpoBaHHas mebensb.

JTabopatopHoe obopyaoBaHMEe MCKYCCTBEHHOTO WHTENneKkTa:

paboune mecTta - nepcoHanbHble KOMMbloTepbl Ha 6ase i7-7800x-41Tu, moHuTopbl XK 27" (12 wWT.);

mogyrnm AO HIMLU "SNBWUC" : npoueccopHbin CamoT-3M124MM2 (9 wT.), omnagoyHbim CamoT-3/1240M1 (9 wT.),

290 amynatop MC-USB-JTAG (9 wT.).

JlaBopaTopHOoe 0OOpyAOBaHME JEKTPOHWKW, 3MEKTPOTEXHVMKM U CXEeMOTeXHWKM: paboyve MecTta - MepcoHanbHble
KoMMbtoTepbl Ha 6a3e i7-7800x-4ITL, moHuTOpbl XK 27" (12 WwT.);

CTeHA ANs NPaKTMYECKUX 3aHsiTn No anektpudeckum uensim (KL-100);

CTeHA ANs U3yYeHUsl aHanoroBbiX anekTpudeckmnx cxem (KL-200);

CTeHA Ans udyyveHna umdposbix cxem (KL-300).

291 YyebHas ayauTopus: nepcoHanbHble KOMMbIOTEPbl Ha 6asze i3-3220-3,3[Muy, MoHuTopbl XK 19" (16 wT.),
MynbTUMEAUNHbLIN NPOEKTop, 3KpaH. CneunanusnpoBaHHasi mebenb.

YuyebHaa aygutopus: nepcoHasbHble KoMmMnbioTepbl Ha 6a3e Core i7-11700K-3.6 ITu, moHuTOopbl XK 24" (15 wT.),

203 MynbTUMEAWUNHBIN NPOeKTop, 3aKpaH. CneunanusnpoBaHHas mebensb.

JTabopatopHoe o6opyaoBaHWe KomMbloTepHOW rpadwiku Bupgeoadantepbl GeForce RTX 3070.
YuebHaa ayguTtopwus: nepcoHanbHble KomnbloTepbl Ha 6a3e i3-9100-3,6MMu, moHuTopbl XK 24" (14 wT.),
MyNbTUMEAWNHBIN NPOeKTop, 3aKpaH. CrneunanusupoBaHHas mebenb.

295 JlabopaTopHoe o6opyaoBaHue WHGOPMALMOHHON 6Ge30nacHOCTM OnepauMoHHbIX CUCTEM W MPOrpaMMHbIX CPeacTB
3aW UTbl MHpOPMaLWKN OT HECaHKLMOHMPOBAHHOrO AocTyna: paboune MecTa - nepcoHarnbHble KOMMNboTEPLI Ha 6ase Intel
i3-9100-3,6ITu, , MoHuTOpbl XK 24" (14 wrT.);
y4ebHbI cTeHp «[porpammHble cpefcTBa 3alWTbl MHGOPMaLMKN OT HECAHKLMOHMPOBAHHOIO AOCTynay.

YuebHas ayautopusi: HoyToyk HP Pavilion DvO000-er, MynbTMMeOWHbIA NpoekTop, 3kpaH. CneuuanvavpoBaHHas
meberb.

305n

307n

YuebHas ayautopus: HoyToyk HP Pavilion DvA000-er, MynbTMMeauiHbI NPoeKTop, dkpaH. CneumanvManpoBaHHas
mebernb.




303n

YuebHaa ayguTtopus: nepcoHanbHble KOMMbloTepbl Ha 6ase i3-8100-3,9MMuy, moHuTopbl XK 24" (13 wT.),
MynbTUMEAUNHLIN NPOEKTOp, 3KpaH. CneunanuanpoBaHHasi Meberb.

JlabopaTopHoe o6GopyaoBaHne nporpaMMHO-annapaTtHbiX CpeAcTB obecneyeHuss uMHAGOpPMauuMoHHOW 6eaonacHoCcTU:
nepcoHarnbHble KomnbloTepbl Ha 6ase Intel i3-8100 3.60MMu, MoHnTopbl XK 19" (10 wT.), cTOMKa (KOMMYHUKALMOHHBI
wkadg), ynpasnsembii kommytatop HP Procurve 2524, annapaTtHbii mexceTeBoi akpaH D-Link DFL-260E, annapaTHbin
mexceteBo akpaH CISCO ASA-5505. nabopatopHasi BupTyanbHas ceTb Ha 6ase Linux-KVM/LibVirt,
B3aumopgencBytowas ¢ ceteBbiMn akpaHamu. USB-cunteiBatenu cmapt-kapt ACR1281U-C1 n ACR38U-NEO, cmapT-
kaptel ACOS3 72K+MIFARE, kapTtel nama™ SLE4428/SLE5528. YuebHo-meToguyeckuii komnnekc “lporpammHo-
annapatHas 3auwuta ceteit ¢ 3awumton ot HCLL" OAO "UHdoTeKC".

JlabopaTopHOe 06opyaoBaHne TeXHUY eCKON 3awmTel nHdopmaummn, coctas STO33P "MnpaHba” - MHOroyHKLUMOHarnb Hbl
nouckoBbii npubop, STO03.DA - aunddepeHuManbHbIi HU3KOYACTOTHbIM ycurmTens, STO3.TEST - KOHTpoONbHOE
YCTPOWCTBO; KOMMSEeKCc BubpoakycTuyeckon 3awutbl "CoHaTta": CoHaTa-WUM3, ConaTta-CA-65M, CoHaTa-CB-45M;
reHepaTop-Bubpounsnyyatesns ( 5 oktas) "IML-1000Y"; reHepaTop WyMa Ans 3aUTbl 06EKTOB BbIYUCINTENBHON TEXHUKK
1, 2 n 3 kateropuii OT yTeYKM WMHoOpMaLWUW;, CUCTEMa aBTOMAaTU3MPOBAHHAs OLEHKM 3allULlEeHHOCTU TEXHMUYECKMX
CcpeAcTB OT YyTeyku uHdOpMauuM no kKaHany nobOYHbIX SMEKTPOMAarHUTHbIX W3NyYeHun u Hasogok <Curypa>.
MporpaMMHo-annapaTtHbIi KOMMNEKC ANIA MOHUTOpPUHra paguoobcTtaHoBkM B gnana3oHe 9 kly - 21 My «KaccaHgpa
K21». Komnnekc oueHKM 3ddeKTMBHOCTM 3aluTbl pevyeBOon WHGOPMauMM OT YTEYKM MO aKyCTM4eckomy u
BMbOpoakycmmyeckomy kaHanam, 20 — 12500 .

314n

YuebHasi ayauTopusi: nepcoHarnbHble KOMMbioTepbl Ha 6a3e i3-7100-3,6M Ty, monuTopbl XKK 19" (16 wT.),
MynbTUMEAUNHLIN NPOEKTOp, 3KpaH. CneunanuanpoBaHHas Meberb.

316n

YuebHasi ayauTopusi: nepcoHarbHble KOMMbioTepbl Ha 6a3e i3-9100-3,6MMu, monuTopbl XKK 19" (30 wT.),
MYNbTUMEOMWIHBIN NPOEKTOp, 3KpaH. CneunanuanpoBaHHas Mebenb.

381

YuebHas ayanTtopus: KoMmnbloTep  npenogasaTtena  i3-540-3ITu, MYbTUMEAUNHBIN  MPOEKTOP,  3KpaH.
CneuuanuavnpoBaHHas mebernb.

382

YuebHasi ayamTopums: nepcoHarnbHble KoMMbloTepbl Ha 6ase i5-9600KF-3,71 Ty, moHnTopbl XKK 24" (16 wT.), TB naHens-
dywmnyapt. CneupanuavpoBaHHas Mebenb.

383

YuebHaa ayauTopus: nepcoHanbHble KOMMbloTepbl Ha 6ase i7-9700F-3IMTu, MonuTOopbl KK 27" (16 wWwT.),
MynbTUMEAUNHLIN NPOeKTop, 3aKpaH. CneunanusnpoBaHHas mebenb.

JTabopaTopHoe 06opyaoBaHMe MOBUIBbHBIX NPUIIOXKEHUI U Urp: pabodne mecTa - NepcoHarnbHble KOMMbIOTEPLl Ha 6a3e
Intel i7-9700F, Bupeoapantepbl nVidia GeForce RTX2070, moHuTopbl XK 27" (16 wT.); Cuctembl BUPTyanbHOW
peansHoc HTC Vive Cosmos (2wT.); BecnpoBogHbii Mapwipymsatop TP-Link Archer C7.

JTabopaTopHoe obopynoBaHne 6€30nacHOCTM KOMMNbIOTEPHbIX ceTel: paboyne mecta - NepcoHalnbHble KoMnbioTepbl HP -
3500-PRO Ha 6ase Intel i3-2120, moHuTopbl XK 22" (16 wT.), cTOMKa (KOMMYHUWKaLUMOHHBIA LiKad), ynpaBrsieMbli
kommyTaTop CISCO Catalyst 2950, mapwpymsaTtop CISCO 2811-ISR, annapaTHbii MmexxceTeBon akpaH CISCO cepuun
ASA-5500. nabopaTopHas BupTyanbHas ceTb Ha 6ase Linux-KVM/LibVirt, B3aMmogenctByLas C NepPeYncieHHbIM
ceTeBbIM 060pyaoBaHuem. MNporpaMMHbI aHanu3aTtop ceTeBoro Tpadwmka WireShark. MporpaMmHbin cumynstop Packet
Tracer, Ans co3faHns BUPTyarnbHbIX CTEHAOB, BKMOYaOLWMX KOMMYTaTopbl 2 U 3 YpOBHeW, MapLupyM3aTtopbl, ceTeBble
3kpaHbl 1 COB. YuyebHo-meToguyeckun komniekc "besonacHocTb koMmnbloTepHblx ceTter” OAO "UHdoTeKC".

384

YuebHaa ayguTopwus: nepcoHanbHble KoMmnbloTepbl Ha 6ase i3-2120-3,3[Muy, moHuTopbl XK 22" (16 wT.),
MynbTUMEAUNHLIN NPOEKTOp, 3KpaH. CneunanusnpoBaHHasi Meberb.

385

YuebHaa ayauTopwus: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i3-2120-3,3[MTu, MoHuTOpbl KK 19" (16 wT),
MynbTUMEANNHLIN NPOeKTop, 3KpaH. CneunanusnpoBaHHas mebenb.

387

YuebHaa ayouTopusi: komnbioTep npenopaBaTenst Core2Duo-E7600-3ITu, mMoHuTop ¢ XK 22",  MynbTMMeEAWAHbIN
NpoeKkTop, 3KpaH. [NepcoHanbHble KoMnblTepbl CTyAeHTOB Ha 6ase i5-10400-2,9MMTuy, MoHuTopbl XK 27" (11 wT.).
CneunanuavnpoBaHHas mebernb.




YuebHaa ayguTtopus: nepcoHanbHble KomnbloTepbl Ha 6a3e i3-2120-3,3[Muy, moHuTopbl XK 17" (15 wT.),
MynbTUMEAUNHLIN NPOEKTOp, 3KpaH. CneunanuavpoBaHHas Mebernb.

ITabopatopHoe o6opyAoBaHWe CyMNepKOMMbIOTEPHOrO LEHTpa:
Knactep ¢ nukoson npoussoauTensHocTbio 40 Tflops. CoctaB knactepa: 10 y3noB, KaxAabln umeeT Asa 12-94epHbIX
npoueccopa Intel Xeon E5-2680V 3, 128 6ant O3Y, SSD 256 6aiT. 7 y3nos n3 10 cogepxat no 2 yckoputens Intel

301n Xeon Phi 7120, 3 yana - 2 yckoputens Tesla K8OM. Bce y3nbl o6beanHeHbl BbICOKOCKOPOCTHOM ceTblo InfiniBand 56
Gbps;
ynpaBnswoWmin y3en knactepa (Takke cepBepoM ONs XpaHeHuss danrnoB). ABa 6-a4epHblXx npoueccopa, 64 6ant
onepaTMBHOW NamsTM U AMCKOBYIO nogcucteMy obbemom 14 Thaw;
cepBep ANA 3aHATUIA NO nNapannensHomy nporpammupoBaHuto: Intel X5650@2.67GHz 12 apep 24 notokos, O3Y 36I'b,
aunckosas nogcuctema obbemom 30006.
JlabopaTtopHoe 06opynoBaHWE MEAWLMHCKOW KUOEPHETUKMU:
paboune mecTa - nepcoHarnbHble KOMMNboTepbl Ha 6a3se Intel i3-2120, moHuTOopbl XK 19" (3 WT.); anekTposHuUedanorpad
190a HevipoH-cnektp-4 (2 wr.);
kapguorpad Mommcnektp-12 (1 WT.); onTMyeckne MuKpocokonbsl P-1 (2 wT.);
3D-npuHTep (1 WT.); NasnbHble CTaHuMK (2 WT.).
CneunanuavpoBaHHas mebernb.
YuebHas ayauTopus: nepcoHanbHble KOMMblOTepbl Ha 6ase i3-2320-3,3MMuU, moHuTOopbl KK 22" (7 wT.),
MynbTUMEOUNHBIN NPOeKTop, 3KpaH. CneunanmsupoBaHHas mebensb.
JlabopatopHoe obopyaoBaHne dm3anyeckon rabopaTtopum C KOMMNIEKTOM 0BOpyAoOBaHUA MO KBAHTOBOW (M3uKe:
YcTtaHoBKa Ans usyyeHust KocMmuuecknx nyven (PrK-01);, yctaHoBka Ans onpefeneHns pe3oHaHCHOro
403n noTteHunana metogoMm ®paHka u Nepua (PIK-02); yctaHoBKa Anst onpefeneHust AnvHbI cBOGOAHOrO npobera YacTtul
B Bo3gyxe (PMK-03); yctaHoBKa ONs U3yveHUst IHepreTmyeckoro cnektpa anektpoHoB (PIK-05); yctaHoBka Anst
n3yyenus p-n nepexopa (PIr1K-06); yctaHoBKa ANS U3y4YeHUss TeMnepaTypHOW 3aBUCMMOCTU 3EKTPONPOBOAHOCTU
meTannos v nonynposogHukoB (P®IK-07); yctaHoBKa Ans udydeHns adpekta Xonna B nonynposogHukax (PIIK-08);
yCTaHOBKa AMsl M3yYeHust cnekTpa atoma Bogopoga (Pr1K-09); yctaHoBka Ans ndyveHust BHelHero dotoadpdekTa
(PMK-10); yctaHoBKa AN U3ydeHns abconoTHo yepHoro Tena (PIK-11); yctaHoBKa AN ndyyeHns paboTs
CUMHTUNIALMOHHOrO cyetinka (PIK-12); yctaHoBka ANst U3yYeHUs M aHarm3a CBOWCTB MaTepuarnoB C MOMOLL b
CUMHTUNIISILMOHHOrO cyetdmka (PI1K-13).
JlaBopaTopHoe 06OpyAOBaHME MO 3MEKTPOTEXHUKM WU 3MEKTPOHUKKU: rabopaTopHble CTeHAbl:  NOMynpOBOAHVKOBbLIE
avoabl, doToamoa, GUNoNApHbIA TPaH3MCTOP, NONEBOW TPaH3UCTOP, ONEPaLOHHbBIN YCUNUTENb, MHOrokackagosbii RC -
420 ycunuTenb, aMnanTygHbli MoaynsaTop u aemogynsatop, LC-reHepaTop € MHAOYKTMBHOW 0OpaTHOW CBsi3blo, KBapLeBbll
reHepatop, RC-reHepaTtop c dasocaBuraowier Lenbo, MynbTMBMGpaTop, TpuUrrep Ha OGuNonsapHOM TpaH3ucTope,
OCHOBHblE CXeMbl BbINPSIMUTENEN, YHMBEpCasbHble MOorMyeckme anemeHTtsl TTJ1, peructp caswura, CHeTIMK
CneuuanuavpoBaHHas mebernb.
JlaBopaTopHoe oGopynoBaHWe ceTeil U cucTeM nepefadnm MHdopmaumu: cTolka (KOMMYHUKaUMOHHBbIA Lwkad), 3
425 kommyTaTtopa CISCO WS-C2960-24TT-L, 3 mapwpytmsatopa CISCO 2801, 2 WiFi-mapwpytm3atopa Linksys WRT54G.

CneuuanuavpoBaHHas mebenb.

Anpeca (MecTOMNOMoXeHNs1) NOMELLEeHUN

HanmeHoBaHne
nomMeLL eHust Anpec (MecTonosnoxeHue) noMeLl eHnst
(Homep ayawuTopum)
479 394018, r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, kopn.la, aya. 479
380 394018, r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, kopn.la, aya. 380
505n 394018, r. BopoHex, nnowaab YHuBepcutetckasi, A. 1, kopn.16, aya. 505
477 394018, r. BopoHex, nnowaab YHusepcutetckas, A. 1, kopn.1a, aya. 477
292 394018, r. BopoHex, nnowaab YHusepcutetckas, A. 1, kopn.l1a, aya. 292
297 394018, r. BopoHex, nnowaab YHusepcutetckas, A. 1, kopn.la, aya. 297
290 394018, r. BopoHex, nrnowaab YHusepcutetckas, A. 1, kopn.1a, aya. 290
291 394018, r. BopoHex, nnowanb YHusepcutetckas, A. 1, kopn.16, aya. 291
293 394018, r. BopoHex, nmowagb YHuBepcuteTckas, 4.1, kopn.16, ayg. 293
295 394018, r. BopoHex, nmowagb YHuBepcuteTckas, 4.1, kopn.16, aya. 295
305n 394018, r. BopoHex, nrowagb YHuBepcuteTckas, 4.1, kopn.16, ayg. 305
307n 394018, r. BopoHex, nrowagb YHuBepcuteTckas, 4.1, kopn.16, ayg. 307
303n 394018, r. BopoHex, nnow,agb YHuBepcutetckasi, A. 1, kopn.16, aya. 303
314n 394018, r. BopoHex, nnowagb YHusepcuteTckasi, . 1, kopn.16, aya. 314
316n 394018, r. BopoHex, nnowaab YHuBepcuteTckas, A. 1, kopn.16, aya. 316
381 394018, r. BopoHex, nnowiadb YHuBepcuteTckas, 4.1, kopn.1a, aya. 381
382 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.1a, aya. 382
383 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.1a, aya. 383
384 394018, r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, kopn.la, aya. 384
385 394018, r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, kopn.1a, aya. 385
387 394018, r. BopoHex, nnowaab YHusepcutetckas, A. 1, kopn.1a, aya. 387
308nn 394018, r. BopoHex, nnowagb YHusepcutetckasi, Aa. 1, kopn.16, aya. 308
309n 394018, r. BopoHex, nnowagb YHusepcutetckasi, a. 1, kopn.16, ayg. 309
301n 394018, r. BopoHex, nnowaab YHusepcutetckas, A. 1, kopn.16, aya. 301
190a 394018, r. BopoHex, nnowagb YHuBepcutetckas, A. 1, kopn.16, ayn. 190a
403n 394018, r. BopoHex, nnowaab YHusepcutetckasi, a. 1, kopn.16, aya. 403
420 394018, r. BopoHex, nnowagb YHusepcutetckasi, A. 1, kopn.16, aya. 420
425 394018, r. BopoHex, nmowiagb YHuBepcuteTckas, 4.1, kopn.1, aya. 425

MepeyeHb nNporpaMMHOro of6ecreyeHus, 1Crnornb3yeMoro B 0GpasoBaTesibHOM MpoLecce




Mpoussoagutens MO

(wnm ToproBasi mapka,

Wrm npaBoobnapatens) npu
HanMyum

HaumeHoBaHnve MO

OC Windows v.7, 8,10 Microsoft (mpum. 1)
Mnatcopma anekTpoHHoro oby4yenusi LMS-Moodle, ocHoBa O6pa3oBaTtensHoro noprana Moodle Pty Ltd, GNU General
«OneKTPOHHbIN yHuBepcuteT BIY» Public License

kopnopauust FOXIT SOFTWARE
Foxit PDF Reader INC., nponpueTtapHas GecnnartHas

nnueH3na

19. OueHou4HbIe cpeacTBa Ansi NPOoBe AeHUA TeKyLIEen U NPOMeXKYTOYHON aTTe cTaummn

nOpFlD,OK OLEHKN OCBOEHUA O6y‘—IaI-OLIJ,VIMVICF| yqe6Horo MaTepmnanaorpenenaercd cogepxaHmem cnenyrowmnx
pasaenos ANCUUMITUHDbI:

Ne Kog komneteHumn  Kog vHaunkatopa  OueHouHble cpeacTBa ons
n/n Pasgensi TeKyllen aTTecTaumm
OUCLUMMNUHDBI
(mogynu)
1 Paspensl 1-9 MK-1 MK-1.1 JTaBopaTopHble paboTbl 1-7
2 Paspensl 1-9 MK-6 MK-6.2 JTaBopaTopHble paboTbl 1-7

lMpomexyTouHasa aTTecTaums

dopma koHTpon4 - 3ayeT ¢ oueHkor, KoHTponbHasa paboTta
OueHo4YHble cpeacTBa AN NPOMEXYTOYHON aTTecTaumm
Tect

20 TunoBble oLeHOYHbIE CpeACTBa M MeToAuye CKue MaTe pyuanbl, onpegensiowme
npoueaypbIoLUeHUBaHUSA

20.1 TeKywWwmin KOHTPOJIb yCNeBaeMoOCTH
1. 3arpyauTte gaHHble 13 chavina advertising.csv B 06bekT pandas DataFrame.

Cospanite maccusbl NumPy X n3 ctonéuos TV, Radion Newspaperun y - ns cronéua Sales. Micnonb3ayinte
aTpunbyT values obbekTa pandas DataFrame.

OTmacwtabupyite ctondupl MaTpuupbl X, BbIYTA U3 K&XXA40r0 3Ha4YeHWs cpeaHee No COOTBETCTBYOLEMY
cTon6uy 1 nogenue pesynbTaT Ha CTaH4APTHOE OTKINOHeHWe. [Ina onpeaeneHHOCTH, UCNONb3ynTe METOAbI
mean u std BektopoB NumPy (peanusauus std B Pandas moxeT otnnyaTtbes). O6paTute BHMMaHME, YTO B
numpy BbI30B hyHKUMKM .mean() 6e3 napameTpoB BO3BpaLLaET cpeaHee No BCeM 3fieMeHTaM MaccuBa, a He
no cronbuam, kak B pandas. Ytobbl Npon3BeCTM BblYMCieHNE NO CToNbLamM, He06X0AMMO yKasaTb napameTp
axis.

[obaebTe k MaTpuue X ctonbew n3 eguHuL, ncnonb3ysa metoabl hstack, ones n reshape 6ubnmnotekn NumPy.

2. Peanuaynte gyHKLMIO MSEITOr - cpeaHeKBaapaTu4Hyo onbKy nporHo3a. OHa npuHMMaeT ABa aprymeHTa
- 00BbekTbI Series y (3HaYeHust LieneBoro npusHaka)u y_pred (npegckasaHHble 3HaveHus ). He ncnonbaynre
B 9TON PYHKLMWN LIMKIbI - TOr4a oHa Oy4eT BblYMCNUTENbHO HEA(EKTUBHON.

KakoBa cpegHekBaapatuyHas olumbka NporHo3a 3HavyeHuin Sales, ecnu Bcerga npegckasbiBaTb MeQUAHHOE
3Ha4veHue Sales No ucxogHom BelGopke?

3. Peanuaynte gyHkumMio normal_equation, koTopas no 3agaHHbIM MatTpuuam (MaccuBam
NumPy) X 1y BblYMCNSIET BEKTOP BECOB W COrNaCHO HOPMaribHOMY ypaBHEHWIO IMHEVNHON perpeccum.
Kakune npogau npegckasbiBaloTCs MMHENHOM MOAENbIO C BECaMW, HAAEHHbIMM C MOMOLLbIO HOPManbHOro

ypaBHEHUs, B Cryvae cpegHUX MHBECTULMI B peknamy no TB, paauno v B razetax? (To eCTb MpU HYyNEBbIX
3HaYeHnsax maclwtabnpoBaHHbIx npu3HakoB TV, Radio n Newspaper).



4.

HanuwwuTte cpyHkumto linear_prediction, koTopas npyHUMaeT Ha BXo4, MaTpuuy X 1 BEKTOP BECOB JTMHENHOW
MOZEenuMw, a BO3BpaLLaeT BEKTOP MPOrHO30B B BUAE JIMHENHOW KOMOUHALIMM CTONOLOB MaTpuupbl X ¢
BecaMmum w.

KakoBa cpegHekBagparnyHasa owmnbka NporHo3a 3HaveHu Sales B BuAe NMHENHOW MOAENN C BECaMMU,
HanWAeHHbIMN C NMOMOLLIbHO HOpMalibHOro ypaBHeHI/IH?

5.

HannwwuTte dhyHKumIo stochastic_gradient_step, peanunaytoLuyto War CTOXacTUYeCKOro rpagmMeHTHOro crnycka
ANd nNMHenHon perpeccun. PyHKUUA [OMmKHA NPUHMMATL MaTpuyuy X, BeKTopay 1 w, Yvichno train_ind -
nHaekc obbekTa obyyatroLen BblOOpKM (CTPOKM MaTpuLbl X), MO KOTOPOMY CUMTAETCsl UBMEHEHME BECOB, a
TaKKe Yncno eta - war rpaguMeHTHoro cnycka (no ymondaxuio eta=0.01). Pesynbtatom 6yaeT BekTop
OBOHOBNEHHbIX BECOB.

. Hannwmnte doyHkumio stochastic_gradient_descent, peannayoLLyto CTOXaCTUHECKUI FPafUEHTHbIN CMYCK

AN NUHENHoW perpeccun. PyHKUMA NPUHUMAET Ha BXOA CreAyoLume apryMeHTbI:

° X - MaTpuLa, COOTBETCTBYIOLLaA 0ByyatoLLen BbIBOpKe Y - BEKTOP 3HaYEHUI LeNeBoro
e pu3HaKa w_init- BEKTOp HavanbHbIX BeCOB MoAenu eta - war rpagueHTHoro cnycka (no
o YymonuaHuto 0.01) max_iter - MakcumManbHoe YMCcno nTepaunii rpagMeHTHOro cnycka (no
ymonyaHuio 10000)emin_weight_dist - MakcmanbHOe eBKITUA0BO pacCTOSAHWE MeXay
BEKTOpamm BECOB Ha COCEAHNX UTepaLmsaX rpaaneHTHOro Cnycka, Npy KOTOPOM anropuTm
npekpaLlaet paboTy (No ymonyaHuo
le-8) seed - ymcno, ncnonb3yemoe A1 BOCMNPOU3BOANMOCTIN CreHepUPOBaHHbIX NCeBOOCTYyHaHbIX
e uucen

(no ymonuyaHumio 42)
o verbose - donar neyat nHopmaumm (Hanpumep, 418 0TNaaku, o ymonyanuio False)

Ha kaxxgowv utepaumm B BEKTOP (CMMCOK) OSKHO 3anucblBaTbCA TEKYLLee 3HaYeHne CpeaHeKBaapaTU4HON
oLNBKN. PYHKLMS 4OSKHA BO3BpaLLaTb BEKTOP BECOB W, a TaKKe BEKTOP (CMMCOK) OLUMBOK.

KakoBa cpeaHekBagpaTuyHas oumbka nporHo3a 3HadeHuii Sales B Buae NuHenHon MoAenv ¢ Becamu,
HalOEeHHbIMU C MOMOLLIbHO FPaUEHTHOroO crycka?

20.2 NMpomeKyTO4YHaA aTTecTaums

B 4éMm 3aknovaeTCA He4OCTATOK Cpe AHeKBaApaTUYHOM OLUMOKM KaK Me TPUKU KaveCcTBa B 3agavax
perpeccun?

+:

[aHHasa meTpuKka HeycTonuMBa K Bbibpocam.

-: ImetoTca npobnemsl npy onTMMU3aumnmn yHKUmMoHana n3-3a oTcyTCTBUsSi NPOVU3BOAHON.

B kakoM npocTpaHCTBe rpaAueHTHbIN Oy CTUHI OCY LLeCTBNAET rpagueHTHbIN CNycK?

-: B npocTpaHcTBe K0achprumeHToB Npy 6a30BLIX anropuTMax.

+:

B npocTtpaHCcTBE NPOrHO30B anroputma Ha obbekTax obyyatoLLer BbIGOPKN.

-: B npocTpaHcTBE NpU3HaKoB.

-: B npocTpaHcTBE BECOB NpU NpU3HaKaXx.

OueHKa ocTaTOYHbIX 3HaHUN

MK-5. Cnoco6eH opraHM3aLMOHHO M TeXHOJIorM4ecku obecneuynBaTb NpoeKTUpoBaHue U ausanH UC

Mepuop okoH4YaHUs hopMupoBaHUs KoMneTeHUumn: __ cemecTtp (cm. YIT)

MepeyeHb gucuMNIMH (Moaynewn), NpakTUK, ydacTByowWUX B POPMUPOBAHMU KOMMNETEHLMN:

Oucunnimvubl (Moaymm):(cm Y1)
e  AnroputMbl 1 MeTofbl MaliuMHHOro oby4yeHns (1 cemecTp);

I'Iepequb 3apaHvn ansa npoBepkKu C(bOpMMpOBaHHOCTVI KoMneTeHUun:



1) 3aKpbiTble 3a4aHusA (TECTOBbIE, CPEAHWUI YPOBEHb CIOXHOCTM):
1. B kakoM MpOCTPaHCTBE TPaJAUESHTHBIA OYCTHHT OCYILECTBIISIET IPAJIUCHTHBIN CITyCK?

a) B npocTpancTBe K03 PHIEHTOB MPH 0A30BBIX AITOPUTMAX.
b) B mpocTpaHCTBE NPOTHO30B ATOpPUTMa HA 00BEKTaX 00yJaroNeH BEIOOPKH.
c) B nmpocTpaHCTBE NPIBHAKOB.
d) B npocTpaHcTBE BECOB MPH TPU3HAKAX.
2. B uém 3akmoyvaeTcst HeJOCTATOK CPETHEKBAIPATUIHO M OIIMOKN KaK METPUKH Ka4eCTBa B 3a1a49axX perpeccun?
a) JlaHHasi METpHKa HEYCTOWYMBA K BEIOpOCaM.
b) HmeroTes mpoOaeMbl IpH ONTAMIBAIMH (DYHKIMOHANA W3-3a OTCYTCTBHS MPOM3BOIHOM.

3. Bam nan Habop m3 10000 mricem, OTHPABICHHBIX OJHHM U TEM e YeJIOBEKOM, ¥ TpeOyeTcs CrpylnIpoBaTh UX Tak,
4TOOBI B OJJTHOW I'PYIIIe OKAa3aINCh IMChMA Ha CXOJKHE TeMbl — HalpuMep, JIMYHas Mepelmcka, IMichMa ¢ aBuadwieTaMu
u T.4. Uro 3710 32 3anaua?

a) Perpeccus.
b) Knaccudukarmst.
c) Knacrepuzarst.
4. Bam HY)XHO TIpeJICKa3arh, KaKUM 3aBTpa OymeT Kypc poJuiapa. Kakast aTo 3amaga?
a) Perpeccus.
b) Knaccuduxarmps.
c) Knacreprmsanpst.
5. Bam Hy>KHO TIPEJICKA3aTh, IOBBICHICS WK MOHM3HUTCS 3aBTpa Kype aoJuiapa. Kakas 1o 3aqaua?
a) Perpeccus.
b) Kuaccugukarpst.
C) Knacreprarmst.

6. I'panuenT kakoi pyHKIMW pyHKIIMOHATA W [0 KaKOMY apryMEeHTY HCIIOJIb3YeTCs B TPAJIHSHTHOM CITyCKE TIPH
00yuYeHHUH JIMHEWHOU perpeccHu?

a) OyHKIMOHATAa OIIMOKH — HaPHMEP, CPeIHEKBAIPAaTHIHON OMIMOKU — MO MPOTHO3aM aJrOPUTMA.
b) DyHKIMOHATIA OMIHOKH — HAPUMED, CPeIHEKBAIPATUIHOMN OIIHOKU — TI0 BEKTOPY BECOB.
C) AnroputMa — TO €CTh CKIISIPHOTO TPOM3BEJICHUS BEKTOPA MPU3HAKOB — TI0 BEKTOPY BECOB.

7. Kak B 0011em ycTpoeH mpo1iecc MOCTPOCHHS PEeIIaloIero aepesa’?
a) KagHo — HaumHaeM C OJHOM BEpIIUHBI, pa3duBaeM €€ Ha JIBe, IOCJIe Yero peKypCHUBHO OBTOPIEM
IpOLie Py AJIsI HOBBIX JOYEPHUX BEPIIMH.
b) KagHo — HaumHaeM c JiepeBa, y KOTOPOTO B K&KIIOM JIUCTE HAXOAHUTCS N0 OJHOMY OOBEKTY, U
yJajsieM U3 Hero BEpIIUHbL, 0K YIIy4IIaeTcs KadecTBO.
C) ITosHbIM nepeGOopOM — BBIYHCIIIEM KaYE€CTBO KDKIOT0 BO3MOXKHOT'O I€pPEBa, BEIOMpaeM JIydllee.
d) AHAIUTUMECKH — MOYHO B SIBHOM BHJIE BHIIMCATh (POPMYIIBI, 3a/IAFOIIIE CTPYKTYPY OITUMAIBHOTO
Jepesa.

8. Kax BrramcseTcs npeicka3anue B JUHEHHOW Moaenu?
a) 3HaueHrsT BCEX NMPU3HAKOB TIEPEMHOKAIOTCSI MEXKITY cO001, rocJe yero qo6asiseTcst CBOOOTHBIIN
YJIeH.
b) BoiOupaeTcs caMmblii BaXKHBIM MPU3HAK, TOCIIE Y€T0 BOCCTAHABIMBACTCS JIMHEHHASI 3aBUCUMOCTD

OTBCTA OT JAHHOT'O IPU3HAKA.

C) 3HaYeHMS BCEX MPU3HAKOB JTOMHOKAIOTCS HA HEKOTOPBIC BECa i CYMMHPYFOTCS, TIOCIIC YETO
no0aBIseTCs CBOOO IHBIA YICH.

9. IlepeoOy4ueHre — 3TO SIBICHHE, IPH KOTOPOM IOJTYYCHHBIH MPH 00YUCHHH aITOPHTM....

a) NIOKa3bIBAaeT HAa HOBBIX JAHHBIX 00JIee HU3KOE KaueCcTBO, YeM Ha 00yJaroliel BEIOOpKe.

b) TIOKa3bIBacT COTIOCTABUMOE KaYE€CTBO Ha 00yUaroIei BRIOOPKE M HOBBIX JIaHHBIX.

C) MOKa3bIBacT Ha 00y4JaroIIel BHIOOpKe 00Jiee HU3KOE KaueCTBO, YeM Ha HOBBIX JTAHHBIX.
10. [Touemy B rpalueHTHOM CIIyCKE Ha KaXKAOH UTepaly AeaeTcs LIar B CTOPOHY aHTUIpafiueHTa?

a) AHTHrpagueHT (QyHKIMOHATIAa OIIHOKHU 3aBHUCHT TOJBKO OT OJHOTO OOBEKTA.

b) AHTHTPaJIUEHT JIETKO HAWTH, B OTJIMYUE OT JPYTUX HalpaBJICHHUM.

C) AHTHTpaJUeHT COBIANACT C HANPABJICHUEM HAUCKOPEHILETO yObIBAaHU.

2). OTKpbITble 3adaHus (TECTOBbIE, MOBbILIEHHbLIN YPOBEHb CIOXHOCTU)
1. KakoBO 3HaY€HHE MOJHOTHI JUId airopurMa co CJ'IeI[yIOHIeﬁ ManI/]]_Ieﬁ OIIMOOK?

y=1 y=-1




y= 1 y=-
a(x)=1 20 20
a(x)=-1 5 80

Ortser 0,8

2. [TycTb B BEIOOpKE 4 NpHU3HAKa, ¥ MBI PEIIWIN MONPOOOBATH I00ABUTH KBaJpaTUIHbIE TIPU3HAKH — TO €CTh BCE
KBa/IpaThl ¥ TIOTIAPHBIE MPOM3BEACHMUSI NCXOTHBIX MPH3HAKOB. CKOJIBKO NPU3HAKOB MBI MOJTYYUM TOCIIE TAKOTO
pacumupenus?

Ortger 14

3. PaccmoTprM pemarotiee IepeBo AT PeIICHHS 3a1a9H1 KPEIUTHOTO CKOPHHra, KOTOPOE OCHOBAHO Ha JTIBYX

NpU3HAKax: BO3PACTC U MECAYHOM N0XOJC.

BospacT meHbLlue 18 net?

MecsayHbln noxopa Bbiwe 10000
pybnein?

V HeT

Belgate kpeaut

He Bbliaaeartb kpeguT

[TycTh nana ciemyromas BHIOOPKa M3 MTH 00BEKTOB (TIEPBBII MPH3HAK — BO3PACT, BTOPOH — MECSYHBIN I0XO):
[20, 8000]

[15, 15000]

[28,9500]

[24, 30000]

[30, 20000]

CKOJIBKO U3 HUX TIOTIAJET B JIMCT, TI0/ICBEYCHHBIN KPACHBIM?

Otsert 2

3) oTKpbITble 3aAaHUS (MUHU-KECHI, CPEHWUIA YPOBEHb CHOXKHOCTY):

1. Uro Takoe aHcamMOIM MOelei MallMHHOTO 00y4deHus? Kakue BbI 3HaeTe CTpaTerHy TIOCTPOCHUs aHcaMOJieit?

2. Cny4aifHBIid JieC OCHOBAH Ha TPUHIMIE O3TTHHra — yCpeIHeHHs TpeICcKa3aHusl HECKOIBKUX He3aBUCUMBIX MOJIEIeH.
Ho BoT npo6niema: oOGyuwaromias BeIOOpKa y Hac oJ1Ha. Kak MBI MOKeM MOJIy4HTh He3aBHCHMbIe Moaenn? [louemy oTo He
MPUBOAMT K Ipobemam?

OTBeTHI HAa BONPOCHI

Howmep Bompoca OtBeT




1. Knaccuueckue Mojeiad MalIMHHOTO OOYYEHUs HECOBEPIICHHBI.
Hanprmep, ¢ TIOMOIIBIO OTHOTO JiepeBa PEeIICHNH BPSI M MOYKHO
peluTh CloXHYI0 3anady. Ho ecim cobparb MHOTO 0a30BBIX
MoOZIeJIel, TO W3 HHX MOJXET POJUTBCS YTO-TO Topaszo Oolee
nHTepecHoe. ECTh HECKONIBKO CTpaTeruii MOCTPOCHHS aHCaMOIe:

Borrmar. Ero wmes B ToM, 4YTOOBI TPOCTO  arperupoBarh
MpeJICKa3aHusi, BbIIaBacMble 0a30BBIMH MOJEISIMU  (HATIpUMED,
yCpeaHATh WK Oparh caMoe MOMyJIsipHOe Mpejackasanue). UToOb
pe3yabTar MOMYyYWICS KA4eCTBEHHBIM, HYXHO, YTOOBI KaKIas
MOJIeJb ObLIa JOCTATOYHO CHIBHOW (OCHOBHOM NpuMep OATTHHra —
CIyJalHBI JleC — UCMONB3YeT TIyOOKHe, TIepeoOydIeHHBIC
peTIaroIue ISPEeBh).

Byctunr. Ora cTparerwst mpennosiaraet, 4to 0a3oBblE MOJEIH
CTPOSITCS TIOCIENOBATeIIbHO, W Kakaas CICAYHoIas YTOYHSET
mpeJickazaHre Bcex mpeabiaynmx. OOBMHO B KayecTBe 0a30BBIX
Oepyrcs ciabble MOJICNHM, Yalle BCETO JIEPeBbs HEOOIBIION
TITyOVHBI.

Crekunr. [lpemnaraetcsi HCTOJB30BaTh MpeNCKa3aHus 0a30BbIX
MoOJIeJiell B KaueCTBE HOBBIX NPH3HAKOB, a TMOBEPX HUX OOYYHTh
KaKy0-HUOYIb €€ MOJIEIb.

2. Ha npakruke  oka3bIBaeTCs, YTO CTPOTO€  BBINOJIHEHHE
MPETIONOKEHHST O HE3aBUCUMOCTH He 00s3aresibHo. JlocTaTovHo,
YTOOBI ATOPUTMBI OBUIM B HEKOTOPOU CTETICHU HE TOXO0XKH JpyT Ha
npyra. JloctarodHas HENOX0KECTh 00ECTICYMBACTCS TEM, YTO TPU
00yUEHHH KXKIIOTO JiepeBa Mbl:

OepéM ciyuaiiHoe Mo IMHOKECTBO 00yUaroIIei BHIOOPKY;
6epéM cirygaiiHoe TI0IMHOKECTBO IPH3HAKOB.

Kpurepr onieHUBaHUs [MIkarna oneHOK (B Oasax)

OOyuaromuiics NPUBOAWT TOJHbIe M Oe3zommbOouHble [ Oamwia
OTBCTHIL.

OOydvaromuiicss TNPUBOIWT TOJHBIE U Oezommbo4Hble [ Gana
0TBETHI. [lOIyCKalOTCS He3HAYUTEIIbHBIE HETOYHOCTH.

OTBET IpeICTaBlICH YaCTHIHO, €CTh HEBEPHBIC CYKIICHHS. | 6amt

[MpencTaBneHsl HeBepHBIE OTBETHI. [IprcyTcTBYIOT TpyOBIe [) OaioB
OLIMOKH WIM HETOYHOCTH.

MNK-10. Cnoco6eH onpenensTs BapMaHTbl CTPYKTYp NporpaMmMHoro o6ecrneveHusi MUHOPMaLMOHHLIX CUCTEM (MPOrpaMMHOro
cpeAcTBa), Heo6xoauMble UH(pOPMaLIMOHHbIE MOTOKM U UCCreAoBaTh BapuaHTbl CTPYKTYP C MCMONb3OBaHUEM MoAerieil pa3fimyHoro
YpPOBHA

Mepuon okoHYaHUA hopMMpPOBaHUA KOMMETeHUUN: _ cemecTp (cMm. Y1)

MepeyeHb aucumnnnuH (Mo.qyneﬁ), NMpaKTUK, y4acTeByroumx B cdopMmpoBaHUM KoMneTeHUUU:

- Ovicumniuudbl (mogynm):(cm YIT)
e  AnroputMbl U MeToAbl MallMHHOro oby4yeHus (1 cemecTp);

MepeyeHb 3aaaHui AnNA NpoBepKku cchOpMUPOBAHHOCTU KOMMETEHLUK:

1) 3aKpbiTble 3a4aHusa (TECTOBble, CpeaHwuin OBEHb CJI0XXHOCTU):
1. B kakoM MpOCTpaHCTBE TPaJMESHTHBIA OYCTHHT OCYIIECTBIISIET IPAJIUSHTHBIN CITyCK?

a) B npocTpancTBEe K0P PHMMEHTOB NMPH 0a30BBIX ATOPHTMAX.
b) B mpocTtpaHCTBE MPOTHO30B AITOPUTMa HA 00BEKTaX 00yUarOIIeH BHIOOPKH.
C) B mpocTpaHCTBE MPH3HAKOB.



d) B npocTpaHcTBE BECOB MPH TPU3HAKAX.
2. B uéMm 3akiroyaeTcs HeI0CTATOK CPeJHEKBAIpaTHIHO M OMMOKH KaK METPHKH KauecTBa B 3a[ja4ax perpeccun’?
a) JlaHHasi MeTpHKa HeyCTONYHBA K BBIOpOCAM.
b) Nmerotcst npo6JieMbl Py ONTAMK3ALMKE (PYHKIMOHATIA W3-3a OTCYTCTBUS MPOHU3BOTHOM.
3. Bam nan Ha6op m3 10000 rvcem, OTIpaBICHHBIX OJTHAM M TEM e YEJIOBEKOM, U TpeOyeTCs CrpyInMpoBaTh MX Tak,

4TOOBI B OJTHO IpyIIe OKa3aKCh MMChMa HA CXOXKHE TeMbl — HANpPUMED, JUYHAS MePenrcKa, MchMa ¢ aBuaduieTaMu
u T.4. Uto 310 3a 3amaua?

a) Perpeccus.
b) Kiaccudukarms.
c) Kiactepuzars.
4. Bam HyXHO TIpeJlicKa3aTh, KaKUM 3aBTpa OyzeT Kypc nosuiapa. Kakas 31o 3amaqa?
a) Perpeccus.
b) Kiaccudukarmst.
C) Kiactepuzarmps.
5. BaM Hy»HO TpeJICKa3aTh, HOBBICUTCS WIN MOHM3UICS 3aBTpa Kypc noJutapa. Kakas oo 3amaya?
a) Perpeccus.
b) Kiaccudurarms.
C) Kiactepuzarms.

6. I'pannenT kakoil GyHKIMW QYHKIIMOHANA W N0 KaKOMY apryMEHTY HCIIOJIB3YEeTCs B TPAIUCHTHOM CITyCKE TpH
00ydJeHNH JIMHEHHON peTpeccHu’?

a) OyHKIMOHATIA OLIMOKH — HAIIPUMED, CPEJHEKBAAPATHIHON OMIMOKU — 10 IPOTHO3aM T OPUTMa.
b) OyHKIMOHATAa OIIMOKH — HAalpHMeEp, CPeIHEKBaAPaTHIHON OIIMOKHM — IO BEKTOPY BECOB.
C) AnropuTMa — TO €CTh CKISIPHOTO TPOM3BEICHUS BEKTOPA MPU3HAKOB — TI0 BEKTOPY BECOB.

7. Kak B 00m1em ycTpoeH nporiecc MoCTPOSHHS PELIAoIeTro aepeBa’
a) KagHo — HauMHaeM ¢ OJHOM BepIIMHBI, pa3OrBaeM €& Ha [1Be, IOCJIE Yero peKypCHUBHO MOBTOPSIEM
NPOLEYpy IJIsl HOBBIX JOYEPHHX BEPILH.
b) JKamHo — HaunHaeM ¢ 1epeBa, y KOTOPOTO B KOKIOM JIMCTE HAXOAWTCS 10 OJHOMY OOBEKTY, U
yJlaJIsieM U3 HETO BEPIINHBI, NOKA YITyqIIAeTCs KaueCTBO.
C) [NonHpIM MIepe©opOM — BBIYHUCIIIEM Ka4eCTBO KaXKIOT0 BO3MOKHOTO JIepeBa, BRIOMpaeM JTydIee.
d) AHamMTIMECKH — MOYKHO B SIBHOM BHJI€ BHIIUCATH (DOPMYJIBL, 33/Jaf0IINE CTPYKTYPY ONTUMAILHOTO
Jepesa.

8. Kax BrrmcaseTcs peicKa3anue B JUHEHHOW MOaeu?
a) 3HaueHs BCeX IPU3HAKOB NEPEMHOKAIOTCS MEXKIY COOOH, ocIIe Yero 100aBIsieTcsi CBOOOIHbII
YICH.
b) BriOupaeTcst caMblil BaKHBIA NPH3HAK, MOCIIE Y€r0 BOCCTAHABIMBACTCS JIMHCHHAS 3aBHCHMOCTD

OTBETA OT JaHHOTO IIPHU3HAKa.

c) 3HaYCHMS BCEX MPU3HAKOB TOMHOYAIOTCS HA HEKOTOPBIC Beca Ml CYMMHUPYFOTCS, TIOCJIC YETO
J00aBIsIETCS CBOOO THBIN YJICH.

9. IlepeoOyueHre — 3TO SIBJICHUE, IPU KOTOPOM TIOJIyYESHHBINA TIPU 00YUEHHH AJITOPUTM ...

a) TMOKAa3bIBACT HA HOBBIX JIAaHHBIX 00JI€€ HM3KOE Ka4eCTBO, YeM Ha 00yJarolei BEIOOPKE.

b) TOKa3bIBaCT COTIOCTABUMOE KAYE€CTBO Ha 00yJaroIIei BRIOOPKE M HOBBIX JTaHHBIX.

C) TIOKa3bIBACT Ha 00yUaromeil BRIOOPKE 00Jiee HIBKOE KaueCTBO, YeM Ha HOBBIX JTaHHBIX.
10. [Touemy B TpalueHTHOM CIIyCKe Ha KaXKIOW MTepali JeNaeTcs ar B CTOPOHy aHTUIpagreHTa?

a) AHTHrpaueHT (YHKIMOHANA OINUOKH 3aBHCHT TOJIBKO OT OJTHOTO 0OhEKTA.

b) AHTUTpaZyieHT JIeTKO HailTH, B OTVIMYUE OT JPYTUX HAIpaBJICHUM.

C) AHTHTPaJUCHT COBIIAIACT C HANPABJICHAEM HAUCKOPEHILETO YOBIBAHH.

2). OTKPbITble 3a4aHUNs (TECTOBbIE, MOBbILLIEHHbIN YPOBEHb CIOXHOCTU)
1. KakoBo 3HaueHHe MOJHOTHI [ aJITOPUTMa CO CIIeIYIOIIEH MaTpuLiei omudok?

y=1 y=-1
a(x)=1 20 20
a(x)=-1 5 80

Ortset 0,8



2. [TycTb B BIOOpKE 4 NPU3HAKA, ¥ MBI PEIIWIN MOMPOOOBATH I00ABUTH KBa/IPATHYHbBIE MMPU3HAKK — TO €CTh BCE
KBaJIpaThl ¥ NIOTIAPHBIE MPOM3BECHMSI UCXOHBIX NPU3HAKOB. CKOJBKO NPH3HAKOB MBI IIOJyYHM TOCJIE TAKOTO
pacmmpenus?

Ortser 14

3. PaccMoTpuM penraromiee 1epeBo Al peIleHHs 3aJa9H KPeIUTHOTO CKOPHHTa, KOTOPOE OCHOBAHO Ha JIBYX

TNpHU3HaKax: BO3pacTE U MECSAIHOM JOXOC.

BospacT meHbLlue 18 net?

Oa Het

MecsayHbln goxoa eeiwe 10000

He BbigaBath kpegnT pyBnei?

fa Her

Belgate kpeaut

ITycTs maHa ciieayrolas BEIOOPKa U3 TTH 00BEKTOB (MEePBbIH MPH3HAK — BO3PACT, BTOPOil — MECSUYHBIH T0X01):
[20, 8000]

[15, 15000]

[28,9500]

[24, 30000]

[30,20000]

CKOJIbKO M3 HHMX MOTAJAET B JIUCT, TIOICBEYCHHBIA KPACHBIM?

Otsert 2

3 OTKpbIThble 3a4aHus (MWHU-KEWNCbI, CpeaHun OBEHb CJI0XXHOCTU):

1. Yto Takoe aHcamOim MoJiesei MamHHOTO 00y4yeHns? Kakue Bbl 3HaeTe CTpaTeTruy MoCTPOeHUsT aHcamOeid?

2. Ciy4aiiHplii jlec OCHOBAH Ha MPUHIMIIE O3ITHHra — yCPEIHeHMS NPE/ICKa3aHksl HECKOJIbKUX HE3aBUCHMbBIX MO/IEIICH.
Ho BoT mpobnema: oGyuarorias BHIOOpKa y HAC 0/1Ha. Kak MBI MOKeM HOJTydUTh He3aBUCUMBIe Moaeim? [louemy 3To He
TIPUBOJIUT K MPoOieMam?

OTBeTbI HA BOIIPOCHI

Howmep Bompoca OtBeT




Kiaccuueckue MoneiaM MAaIIMHHOTO OOYYeHHMS HECOBEPILCHHBI.
Hampumep, ¢ moMompio 0HOTO JepeBa PELMICHUN BPs I MOYKHO
peluTh CloXHYI0 3anady. Ho ecim cobparb MHOTO 0a30BBIX
MoOJIeJIel, TO W3 HUX MOXET POAMILCS YTO-TO ropazio Oolee
uHTEpecHoe. ECTh HECKOJIBKO CTpaTeruii MOCTPOCHHS aHCamOJeit:

borruar. Ero wumed B TOM, 4YTOOBI MPOCTO arperupoBaTh
MpeJICKa3aHusi, BbIIaBacMble 0a30BBIMH MOJEISIMU  (HATIpUMED,
yCpeaHATh WK Oparh caMoe MOMyJIsipHOe Mpejackasanue). UToOb
pe3yabTar MOMYyYWICS KA4eCTBEHHbIM, HYKHO, YTOOBI Kaxmas
MOJIeJb ObLIa JOCTATOYHO CHIBHOW (OCHOBHO# MpuMep O3rruHra —
CIyJalHBI JleC — UCMONB3YeT TIyOOKHe, TIepeoOydIeHHBIC
peTIaroIue ISPEeBh).

Byctunr. Ora cTparerwst mpennosiaraet, 4to 0a3oBblE MOJEIH
CTPOSITCS TIOCIENOBATeIIbHO, W Kakaas CICAYHoIas YTOYHSET
mpeJickazaHue Bcex npeabyiynpx. OObMHO B KadecTBe 0a30BBIX
Oepyrcs ciabble MOJICNHM, Yalle BCETO JIEPeBbs HEOOIBIION
TITyOVHBI.

Crekunr. [lpemnaraetcsi HCTOJB30BaTh MpeNCKa3aHus 0a30BbIX
MoOJIeJiell B KaueCTBE HOBBIX NPH3HAKOB, a TMOBEPX HUX OOYYHTh
KaKy0-HUOYIb €€ MOJIEIb.

Ha nmpakTtuke  OKa3bIBaeTCs, YTO CTPOTO€  BBIOJHECHUE
MPETIONOKEHHST O HE3aBUCUMOCTH He 00s3aresibHo. JlocTaTovHo,
YTOOB! AITOPUTMBI OBUIM B HEKOTOPOH CTEIIEHN HE TNOXOXKH APYr Ha
npyra. JloctarodHas HENOX0KECTh 00ECTICYMBACTCS TEM, YTO TPU
00y4eHIN KaKI0TO 1epeBa MBI

OepémM ciryuaiiHoe MoAMHOKECTBO 00yUaroIel BIOOPKY;
6epéM ciydaifHoe 1Mo JMHOKECTBO MPU3HAKOB.

Kpurepun orieHUBaHUS

[MTxaya oreHOK (B Oamax)

OTBCThbI.

OOyuaromuiicss TPHBOAWT TOJHBIE W Oe30muOovHble [3 Oaia

OOydvaromuiicss TNPUBOIWT TOJHBIE U Oezommbo4Hble [ Gana
OTBETHI. [lOIyCKAIOTCS HE3HAYUTEIIbHBIC HETOUHOCTH.

OTBeT NpeicTaBlIeH YaCTHIHO, €CTh HEBEPHBIC CYKIICHHS. | 6amt

[MpencTaBneHsl HeBepHBIE OTBETHI. [IprcyTcTBYIOT TpyOBIe [) OaioB
OLIMOKH WIM HETOYHOCTH.

MNK-14. Cnoco6eH NpoeKTUPOBaTbL apXUTEKTYPYy NPOrpamMMHOro cpeacrtsa

Mepuon okoHYaHUA hopMMPOBaAHUA KOMMETeHUUU: __ cemectp (cMm. Y1)

MepeyeHb gucuMnMH (Moaynewn), NpakTUK, ydacTByrowmUx B POPMUPOBAHMU KOMMNETEHLMN:

- Ovicumniviel (mogynm):(cm YIT)

e ANropuTMbl ¥ MeToAbl MaLIMHHOTO 0ByueHust (1 cemecTp);

MepeyeHb 3aaaHunin ANs NPOBepPKU CHOPMUPOBAHHOCTU KOMMETEHLMUM:

1) 3aKkpbiTble 3agaHus (TECTOBbIE, CpeaHWUN OBEHb_CJIOXXHOCTU):
1. B KakoM NpoCTpaHCTBE TPaJIUSHTHBIA OYCTHHT OCYIIECTBIISIECT IPAJUSHTHBIN CITyCK?

a)
b)
c)
d)

B npocTpancTBe K03 PHIEHTOB MPH 0A30BBIX AITOPUTMAX.
B mpocTpaHCTBe MPOTHO30B ArOpPUTMa HAa 00BEKTaX 00y4arOIIEH BBIOOPKHL.
B nmpocTpaHCTBE NPI3ZHAKOB.

B mpocTpaHCTBE BECOB IPH MPU3HAKAX.




2. B 4éMm 3akirouyaeTcs HeJI0CTaTOK CPeJHEKBaIpaTHUHOM OMMOKY KaK METPHUKH KauecTBa B 3a[ja4ax perpeccuu’?
a) JaHHasi MeTpHKa HeyCTOHYHBA K BBIOpOCAM.
b) HMeroTest poOaeMBbl TIPH ONTHMEBAIMK  (DYHKIMOHATA W3-3a OTCYTCTBHS MPOM3BOTHOM.
3. Bam man Ha6op m3 10000 ricem, OTIpaBICHHBIX OJHHM H TEM )K€ UeJIOBEKOM, U TpeOyeTcs CrpyIIMpoBarh UX Tak,

YTOOBI B OJTHO IpyIIe OKa3aKCh MMChMa HA CXOXKHE TeMbl — HANpPUMED, JMYHAS MePeNrcKa, MMChMa ¢ aBUadueTaMu
u 1.1. Yto 310 3a 3amaua?

a) Perpeccus.
b) Kiaccudukarms.
C) Kunacrepusars.
4. Bam Hy>XHO TIpeJicKa3aTh, KaKUM 3aBTpa Oynet Kypc nosuapa. Kakas ato 3amaua?
a) Perpeccus.
b) Kiaccudurarmst.
C) Kiactepuzars.
5. BaM Hy)HO Hpe/cKa3aTh, HOBBICUTCS WIM MOHM3UICS 3aBTpa Kypc noJuiapa. Kakas oo 3amaya?
a) Perpeccus.
b) Kiaccudukarms.
C) Kractepuzarms.

6. I'papvieHT Kakoi QyHKIMK/ (QyHKIMOHANA U M0 KAKOMY apryMEHTY HCIIOJIb3YeTCs B TPAAUSHTHOM CITyCKE IpH
00yueHUH JIMHEHOW peTpeccHu?

a) OyHKIMOHATAa OIIUOKH — HAPHMEP, CPEIHEKBAIPATHIHON OMIMOKU — MO MPOTHO3aM aJIrOPUTMA.
b) OyHKIMOHATAa OIIUOKH — HAPHMEP, CPEIHESKBAAPAaTHIHON ONIMOKH — IO BEKTOPY BECOB.
C) AJrOpuTMa — TO €CTh CKAJIPHOTO NMPOM3BEICHUS BEKTOPA IPU3HAKOB — 110 BEKTOPY BECOB.

7. Kak B 00111eM ycTpoeH IpoLiecc NOCTPOEHKSI PELIAIONIETro JepeBa?
a) KagHo — HauMHAEM C OTHOW BEpIIUHBI, pa30HBacM €€ Ha JIBe, TI0CIIe YeT0 PEKYPCHBHO MOBTOPSIEM
NpOLeAYPY AJIsI HOBBIX JOYEPHUX BEPIIMH.
b) KagHo — HaumHaeM ¢ JiepeBa, y KOTOPOTO B K&KIIOM JIUCTE HAXOAMUTICS M0 OJHOMY 0OBEKTY, U
yJaseM U3 Hero BEPIINHBL, OKa YIIyqIIaeTCs KadyeCcTBO.
C) [NonspM Iepe©opOM — BBIYHUCIIAEM Ka4eCTBO KaXKIOT0 BO3ZMOXHOTO JIepeBa, BEIOUpaeM Jydliee.
d) AHAUTHYECKH — MOYKHO B SIBHOM BHIE BHIIMCATh (POPMYIIBI, 3aAI0IIHE CTPYKTYPy ONTUMATIBHOTO
Jepesa.

8. Kax BrramcseTcs npeicKa3anre B JUHEHHOW MOaeu?
a) 3HayeHs BCEX PU3HAKOB MEPEMHOKAIOTCS MEXKIY COOO0H, mocite yero qo0asisieTcsi CBOOOIHBIHA
YJIeH.
b) BribupaeTcs camblil BaxKHbIH NPU3HAK, HOCIIE Y€TO BOCCTAHABIMBACTCS JIMHEIHAS 3aBUCUMOCTh

OTBETA OT JaHHOTO IIPHU3HAKA.

c) 3HaYCHMS BCEX MPU3HAKOB TOMHOYKAIOTCS HA HEKOTOPBIC Beca M CYMMHUPYFOTCS, TIOCJIC YETO
100aBIIsIeTCS CBOOO JHBIN YJICH.

9. [lepeoOyueHne — 3TO SABJICHUE, PU KOTOPOM TIOJTyUCHHBIN TIPH 0O YUICHUN ajrOPHUTM...

a) MOKAa3bIBACT HA HOBBIX JIAaHHBIX 00JI€€ HM3KOE Ka4eCTBO, YeM Ha 00yJarolei BEIOOPKE.

b) MIOKa3bIBaeT COTIOCTABUMOE Ka4eCTBO Ha 00yJaroei BRIOOPKE M HOBBIX JIaHHBIX.

C) TOKa3bIBACT Ha 00yUaromeil BRIOOPKE 00Jiee HM3KOE KaueCTBO, YEM Ha HOBBIX JIAHHBIX.
10. [Toyemy B rpaIicHTHOM CITyCKE Ha K&KIOUW UTEpaIK JIeJIacTCs IIar B CTOPOHY aHTUrpagueHTa?

a) AHTUrpajiieHT (PyHKIMOHANA OIIUOKHU 3aBUCHT TOJBKO OT OJIHOTO OOBEKTA.

b) AHTUrpayieHT JIeTKO HailTH, B OTVIMYUE OT JPYTUX HAIpaBJICHUM.

C) AHTUrpaJiieHT COBIAJAET C HAIPABJICHUEM HAWCKOPEWIIETO YOBIBaHMS.

2). OTKpbITble 3a4aHus (TECTOBbIE, MOBbIWEHHbIA YPOBEHb CHOXHOCTU)
1. KakoBo 3HaueHKe MOJHOTHI [Vl aITOPUTMA CO CIICAYIOIICH MaTpULieH omrdoK?

y=1 y=-1
ax)=1 20 20
a(x)=-1 5 80

Ortset 0,8



2. [TycTb B BEIOOpKE 4 MpHU3HAKA, M MbI PEIIWINA ONPOOOBATH JI00ABUTH KB [PAaTUIHbIE NIPU3HAKH — TO €CTh BCE
KBaJIpaThl ¥ NIOTIAPHBIE MPOM3BECHMSI UCXOHBIX NPU3HAKOB. CKOJBKO NPH3HAKOB MBI IIOJyYHM TOCJIE TAKOTO
pacmmpenus?

Ortser 14

3. PaccMoTpuM perraromiee 1epeBo sl peIleHHs 3aJaYH KPEAUTHOTO CKOPHHTa, KOTOPOE OCHOBAHO Ha JIBYX

TNpHU3HaKax: BO3pacTE U MECAIHOM JOXOIC.

BospacT meHbLlue 18 net?

Oa Het

MecsayHbln goxoa eeiwe 10000

He BbigaBath kpegnT pyBnei?

fa Her

Belgate kpeaut

[TycTh nana ciemyromas BHIOOPKa M3 MATH 00BEKTOB (TIEPBBII MPH3HAK — BO3PACT, BTOPOH — MECSUHBIN I0XOT):
[20, 8000]

[15, 15000]

[28,9500]

[24, 30000]

[30,20000]

CKOJIbKO U3 HUX MOTAAET B JIMCT, MOJICBEYEHHBIN KpacHbIM ?

Otsert 2

3 OTKpbIThble 3a4aHus (MWHU-KEWNCbI, CpeaHun OBEHb CJI0XXHOCTU):

1. Yto Takoe aHcamOim MoJiesei MamHHOTO 00y4yeHns? Kakue Bbl 3HaeTe CTpaTeTruy MoCTPOeHUsT aHcamOeid?

2. Ciy4aiiHplii jlec OCHOBAH Ha MPUHIMIIE O3ITHHra — yCPEIHeHMS NPE/ICKa3aHksl HECKOJIbKUX HE3aBUCHMbBIX MO/IEIICH.
Ho BoT mpobnema: oGyuarorias BHIOOpKa y HAC 0/1Ha. Kak MBI MOKeM HOJTydUTh He3aBUCUMBIe Moaeim? [louemy 3To He
TIPUBOJIUT K MPoOieMam?

OTBeTbI HA BOIIPOCHI

Howmep Bompoca OtBeT




Kiaccuueckue MoneiaM MAaIIMHHOTO OOYYeHHMS HECOBEPILCHHBI.
Hampumep, ¢ moMompio 0HOTO JepeBa PELMICHUN BPs I MOYKHO
peluTh CloXHYI0 3anady. Ho ecim cobparb MHOTO 0a30BBIX
MoOJIeJIel, TO W3 HUX MOXET POAMILCS YTO-TO ropazio Oolee
uHTEpecHoe. ECTh HECKOJIBKO CTpaTeruii MOCTPOCHHS aHCamOJeit:

borruar. Ero wumed B TOM, 4YTOOBI MPOCTO arperupoBaTh
NpeJICKa3aHmsl, BbIIaBacMble Oa30BBIMH MOJIEISIMU (HATIpUMED,
YCpEenHsITh WIH OpaTh camoe TOMYJsIpHOe IpejcKasanue). YToOs
pe3ynbTar MOY4YWICS Ka4eCTBEHHBIM, HY)XHO, YTOOBI Kakmas
MOJIeJb ObLIa JOCTATOYHO CHIBHOW (OCHOBHO# MpuMep O3rruHra —
CIyJalHBI JleC — UCMONB3YeT TIyOOKHe, TIepeoOydIeHHBIC
peTIaroIue ISPEeBh).

Byctunr. Ora cTparerwst mpennosiaraet, 4to 0a3oBblE MOJEIH
CTPOSITCS TIOCJICAOBATEIbHO, M KaKnas Cieaylomas YTOUHSICT
mpeJickazaHue Bcex npeabyiynpx. OObMHO B KadecTBe 0a30BBIX
Oepyrcst ciabble MOJENH, Yalle BCEro JepeBbs HEOOJBIION
TITyOVHBI.

Crexunr. [lpeanaraercsi MCrojb30BaTh MpejacKa3aHus 0a30BbBIX
MoJleJleil B KauecTBE HOBBIX NPH3HAKOB, a MOBEPX HUX OOYYHTH
KaKy0-HUOYIb €€ MOJIEIb.

Ha nmpakTtuke  OKa3bIBaeTCs, YTO CTPOTO€  BBIOJHECHUE
MPETIONOKEHHST O HE3aBUCUMOCTH He 00s3aresibHo. JlocTaTovHo,
YTOOB! AITOPUTMBI OBUIM B HEKOTOPOH CTEIIEHN HE TNOXOXKH APYr Ha
npyra. JloctarodHas HENOX0KECTh 00ECTICYMBACTCS TEM, YTO TPU
00y4eHIN KaKI0TO 1epeBa MBI

OepémM ciryuaiiHoe MoAMHOKECTBO 00yUaroIel BIOOPKY;
6epéM ciydaifHoe 1Mo JMHOKECTBO MPU3HAKOB.

Kpurepr onieHUBaHUs [MIkarna oneHOK (B Oasax)
OOyuaromuiics NPUBOAWT TOJHbIe M Oe3zommbOouHble [ Oamwia

OTBETBHL

OOyuaromuiicsi TPUBOAWUT TMOJHBIE © Oe3ommubouHble [ Oasia

0TBETHI. JlOIyCKAIOTCsl HE3HAUYUTEIIbHbIE HETOUHOCTH.

OTBeT NpeicTaBlIeH YaCTHIHO, €CTh HEBEPHBIC CYKIICHHS. | 6amt

[MpencTaBneHsl HeBepHBIE OTBETHI. [IprcyTcTBYIOT TpyOBIe [) OaioB

OLIMOKH WIM HETOYHOCTH.




