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1. Koa n HaumeHoOBaHUe cneunanbHOCTU:
10.05.04 VIHhopMaLMOHHO-aHaNUTUYeCKne cucTemMbl 6e30nacHOCTU

2. Cneumanusauusa: AsToOMatM3auus UWHPOPMALVOHHO-aHaNUTUYECKON LesATenbHOCTY;
NHdbopmaumoHHasa 6e3onacHOCTb (PUHAHCOBLIX M 3KOHOMUYECKNX CTPYKTYP

3. KBanudwmkauusa BbinyckHuka: Cneunanunct no sawmte nHgopmMmauum

4. ®dopma oby4eHus: O4yHas

5. Kachegpa, oTBevaroLwan 3a peanmsaymio AUCLUUNIUHDbI:

Kadenpa matemaTnyeckoro mogenmpoBaHums

6. CoctaBuTenb nporpammbli: KoctuH Omutpun Bnagmmuposud, 4.40.-M.H.

7. PekomeHpoBaHa: Hay4HO-mMeTOAMYECKMM COBETOM MaTemaTudeckoro dakynbTeTa,
npoTokosi Ne 0500-06 ot 25.05.2023

8. YuebGHbIn rop: 2028/2029 CemecTp: B



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S671sIK0MCs:

- O3HAKOMSIEHNE CTYOEHTOB C TEOpPEeTUYECKMMU OCHOBaMM M MPUHLMNAMW MALLUMHHOMO
oby4eHuns;

- (bopMMUpOBaHME TEOPETUYECKMX 3HaHMM B 0b6ractv paspaboTkm WHTENNeKTyanbHbIX
NH(POPMALMOHHBIX CUCTEM, WCMNONb3YKLIMX annapaT MawWHHOMO 0by4eHus, KoTopble
MO3BONSAT pelwaTtb NpakTU4eckMe 3afaun aHanumsa [aHHbIX B MCCrefoBaHusax u GusHec-
NPUNOXEHUSAX.

3adayu y4yebHoU OuCyUMNIUHBbI:

- hopmupoBaHme y CTyLeHTOB NPaKTUYECKMX HaBbIKOB paboTbl C AHHBIMU U peLLeHns
npuvKnagHblx 3agad aHanuaa 60onblunx AaHHbIX;

- U3ydeHne mofenen M KnacCcuyeckmx anroputMoB MaLUMHHOIO obyveHust (NMHEKrHble,
mMeTpuyeckne, norumdeckme w 0OarnecoBckne Moaenu) M (POPMUPOBAHUE HABLIKOB  UX
NCNonb3oBaHMsA B NPodeCcCUoHanbHOM AeATENbHOCTY;

- npuobpeTeHne HaBbIKOB B 06M1ACTN OLLEHKN aAeKBATHOCTM NMOCTPOEHHbIX MOAENEN.

10. MecTo yyebHOM ancuunnuHbl B cTpykType OMOI:
OucumnnuHa «MawunHHoe obyyeHne» oTHocuTcs K obsasaTernbHonm 4vactu broka 1.
Oucumnnuuel (moaynu).

11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUst MO AUCLMUNIMHE/MOAYNIO (3HAaHUSA, YMeHuUA,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUsi 06pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U MHAUKATOPaMU UX OOCTUKEHUA:

Kog HassaHue Koa(bl) WHamnkaTop( MnaHnpyemble pesynbTaTtbl 00y4YeHus
KoMneTeHumu bl)

OrlK-10 | CnocobeH Or1K-10.4 | CnocobeH 3HaTb: MaremaTndeckne Moaenu n MeToabl aHanmsa
pa3pabaTtbiBaTb U NPUMEHSTb MaCCMBOB [aHHbIX;
NPUMEHATb mMeToabl YmeTb: paspabaTtbiBaTb dhopmanm3oBaHHble
mMaTemaTtunyeckue MaLLWUHHOrO mMoAdenu, MeToAdbl U anropuTMbl PeLUEeHUs TUMOBbIX
mMoaenu u obyueHuns 3aja4y  aBTOMaTU3MPOBaHHOW  MH(OPMaLMNOHHO-
MeTobl aHanusa ans aHanuTMYeCcKon noaaepXKkn MNpPoLEeccoB MNPUHATUS
MaCcCMBOB peLleHus pelleHuid; pewaTb 3afjadv  UHAMBUAYaANbHOrO U
OaHHbIX U 3agay rpynnoBoro  BblbOpa  HauWMyylwMx  BapuaHTOB
WHTepnpeTnpoBsat pacno3HaBaH | peLleHun B yCroBUSIX HeonpeaeneHHoOCTH
b us, mMetoLLencs UHdopMaLumn Ha OCHOBe
npodeccnoHarnsH Knaccuduka | UCMOMb30BaHMS PasnNUyHbIX KpuTepueB Bbibopa wu
bIi CMbICIT uun, MPUHLMMNOB COrNacoBaHus;
nony4yaembix nporHosmpos | BnapeTb: HaBblkaMW  MPUMEHEHUS  MEeTOAOoB
hopmMarnbHbIX aHus MawuHHOro obyyeHuss Ond  pelweHus  3agad
pesynbTaTtos pacno3HaBaHus, Knaccudukaumm, NporHo3MpoBaHus.

12. O6beM AUcUUNnHbI B 3a4eTHbIX eanHuuax/vyac. — 4/144.

dJopma npome)KyTquoﬁ aTtTecTaumm. 3a4eT C OLLEHKOMN.
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13. TpyaoemkocTb No BMAam y4ye6HoOM paboTbl

TpyaoemMKocTb
Bug yuebHol paboTbl Mo cemecTpam
Bcero
Cemectp B
KoHTakTHasa paborta 20 90
nekuunu 50 50
npakTnyeckue 0 0
B TOM YUCTIE: nabopaTopHble 40 40
KypcoBas pabota
KOHTPOMbHbIE paboThbl
CamocTtosTenbHas paborta 54 54
lMpomexyToyHas aTTecTaums
WToro: 144 144

13.1. CopepxaHue QUCLMUNINHDI

Peanunzauus
pasgena
Ne HanmeHoBaHue ONCUUNINHBI C
CopepxaHve pasgena gUCLMNINHbI
n/n pasgena QUCUUnImvHbI NMOMOLLbIO
OHNawnH-Kypca,
QYMK*
1. Jlekuum
Tunbl 3aga4 MaLLMHHOIO 0by4veHus.
lMpeomeT 1 3agaym MaLWHHOIMO 06yYeHMs U aHanu3a OaHHbIX.
OcCHOBHble NMpUHUUMBI, 3a4a4M M noaxoAbl, UCMOMb30BaHWE B
Turibl sapay pasnuyHbIX obnacTtax Haykum v nHayctpun. OCHOBHble dTanbl
" | 9BonoLMM anropMTMOB MaLLMHHOTO 0By4eHuUs.
MeTpuyeckne
MeTpudeckue knaccudgukaTopsbl.
1.1 | knaccudukaTopsbl. o
ANTODATMbI O6wwmin BMA MeTpudeckoro kraccudmkatopa. Anroputm K
P Gnwkanwmnx cocegein. ANroputMbl oT6Opa 3TanoHOB.
KnacTtepusauum
AnropuTMbl Knactepusauum.
ANroputMmbl Knactepusaumm ¢ UKCMPOBaHHLIM KONMYECTBOM
KnactepoB. AMroputMbl  Kractepusauum MO MAOTHOCTMW.
Vepapxunyeckas knactepmusauus.
[epeBbs peLleHui.
lMpaBuna 1 aHanu3 kayecTBa (TOYHOCTb, NOMNHOTA). AHanus ¢
nomowibto ROC kpuson. ARroputM MOCTPOEHUS [OepeBbeB
peweHun. Kputepuin  MHPOOPMALMOHHOTO  BbiUrpbiwa U
_ | kpuTepuin xuHu. Jleca peluarowmx gepeBbeB.
Hepesbs peLleHun, puTep . P tnx-aep
AHEAHBIE JInHelHble knaccudmkaTopsl.
1.2 KNacCHAMKATOPDI MepuenTpoH ¥ pasgenswolwasa runepnnockocte. lNepexon B
o PoI. NPOCTPAHCTBO MOBbLILWEHHON pa3MepHOCcTU. MeToa OnopHbIX
HelipoHHble ceTun
BEKTOPOB.
HenpoHHble ceTu 1 rnybokoe obydeHue.
Jlornctuyeckas perpeccus. 'pagneHTHbIN cnyck. HenpoHHble
ceTu 1 anroputMm oOpaTHOro pacnpocTpaHeHusi rpagueHTa.
"ny6okoe obyyeHne, CBEPTKM W MYMNWHI.
JlnHennasn perpeccus. MonnHommnansHas perpeccus.
CwmeweHne n gucnepcus. 'pebHeBas perpeccus.
PerpeccuoHHbIN AHcambrieBble MeTOAbI.
13 |@ananus, AHcambneBble | MonocoBaHue. byTcTpannuHr. BycTuHr, aganTuBHbIN ByCTUHT,
' MeToAbl. rpagneHTHbIN BYCTUHT.

CToxacTnyeckuin nouck

CTtoxacTu4eckumm nouck.
MoHTe-Kapno nouck. AnroputM CUMYNUPOBAHHOIO OTXMUra.
["eHeTU4eckni anropuTm.
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2. llabopaTopHble 3aHATUSA

21 OOyueHune HenpoHa | Peanusauns anropytMa o6y4eHnss 0gHOro HempoHa OyHKUUAM

' norM4ecknm pyHKUMsIM KOHBIOHKLUNW, ON3BIOHKUMK, OTPULAHNSA
OGy4yeHne [BYCIONHON o

22 | cetu HOTMYECKOI Peanusauns anroputma oby4eHuss OBYCNONHOro NepcenTpoHa

cbyHKuMn XOR DYHKLUUN «UCKNoYatoLwmne nnmny»

23 O6y4yeHune metoaom | Peanusauma anropytma obyveHusi rnyboKko HEMPOHHOW CEeTU

rpagneHTHOro cnycka C NCNOMNb30BaHMEM METOA0B rPagMeHTHOro cnycka
Bbluncnenne 3Ha4yeHne PyHKLMN PoseHbpoka c

2.4 | JlunennHaga perpeccus Mcnonb3oBaHNeM peanunsauunn anroputma nMHeNHoN

perpeccum Ha OCHOBE HEVMPOHHOW CETU
Bapava Peanusaumss  anroputmMa  0Oy4yeHUs  HEWPOHHOM  CeTU

2.5 | knaccudpmkauyuun. Upuckl | knaccudpmkaumm Wpncos duwepa no 3agaHHomy Habopy

duwepa JAHHbIX.

13.2. Tembl (pasaenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)

Ne HanmeHoBaHue TemMbl oYy ————

n/n (pasgena) gucumnnmHel Jlekummn | MNpaktnyeckne | JlabopaTopHbie pa6ota Bcero
1 | Tvinbl 3agay 2 - 2 4 8
> MeTpuyeckue 4 i 4 4 12

KnaccudukaTopbl
3 | AnropuTmbl Knactepusauum 6 - 4 6 16
4 | OepeBbsa pelieHnmn 8 - 6 8 22
5 JInHenHble 4 i 4 4 12
KnaccudukaTopbl
6 | HenpoHHble ceTn 10 - 8 12 30
7 | PerpeccuoHHbIn aHanus 6 - 4 6 16
8 | AHcambneBble MeTOAbI 6 - 4 6 16
9 | CToxacTuyecKkuin Nomck 4 - 4 4 12
UTtoro: 50 - 40 54 144

14. MeToanyeckue ykasaHus ansi o6y4yaroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI:

OcBoeHve auvcuMnnuHbl MNpeanonaraeT He TONMbKo o0bsa3aTenbHOe noceleHune
obyyvaLWnMcs ayauMTOPHbIX 3aHATUN (NekuMn 1 nabopaTopHbIX 3aHATUN) U akTUBHYIO paboTy
Ha HUX, HO N CaMOCTOATENbHYIO Y4eBHYI0 OeATeNnbHOCTb, Ha KOTOpPY oTBOAMTCS 54 Yaca.

CamoctoaTenbHas y4ebHas OeATenbHOCTb CTYAeHTOB No AvcuunnuHe «MawwmnHHoe
oby4yeHne» npeanonaraeT BbIMOSIHEHVE CNeayoLWmMX 3a0aHNi:

1) camocToaTenbHoe u3dydeHne y4yebHbIX MaTepuanoB No pasgenam AUCUMUMIIUHBLL C
NCNonb30BaHMEM OCHOBHOW W [OMOMHUTENbHOW NuUTepaTypbl, MHPOPMALIMOHHO-CMPaABOYHbIX U
NMOUCKOBbIX CUCTEM;

2) MOAroTOBKY K TeKylWwMM aTtTecTauusiM: BbiNonHeHWe nabopaTopHbIX 3adaHuin no
noncky Heobxoammblx A4na paboTel B ayantopum matepmanos B VIHTepHeTe.

Ocoboe BHMMaHME oby4aloLMXCA HanpaensieTCsa Ha OCBOEHME MeTOO4OB MaLUMHHOMO
o0y4YeHnsa, NOCTpOeHMe anropuTMOB W pELLUEeHUs MNpakTUYecKUx 3adady aHanmsa Oonblumx
AaHHbBIX.

Bonpocbl NekUMOoHHbLIX 1 nabopaTopHbIX 3aHATUMI 0BCYXOalTCAa Ha 3aHATUSX B BuAe
YCTHOro onpoca — WHAMBMAYyanbHOro n dpoHTansHoro. [pu noarotoBke K NEKUMOHHBIM U
nabopaTtopHbIM 3aHATUAM, OOy4YalWMMCHA BaXHO MOMHUTb, YTO MX 3ajada, OTBevas Ha
OCHOBHbIE BOMPOCHI MNfiaHa 3aHATUA U OOMONHUTENbHbIE BOMPOCHI Mpenogasartens, rnokasatb
CBOW 3HaHUSA M KPyrosop, yMeHue fornyecku rnocTpouTb OTBET, BNajeHwe mMateMaTuyeckum
annapaTtoM U MHble KOMMYHUKaTMBHbIE HaBbIKW, YyMEHNEe OTCTamMBaTb CBOK NMPOdEeCCUOHarbHY0
nosmumnio. B xoge ycTHoOro onpoca BbISABMNSAKOTCA geTanun, KOTopble MO KakuM-TO MnpuynHam
oKasanucb He4OCTaTOYHO OCMbICIIEHHbIMU CTyAeHTaMn B Xo4e y4ebHbIX 3aHATUIA. TeM caMbiM
OMNpOC BLINOMHAET BaxHeunwwme oby4arollyto, pas3BMBAIOLLY0 W KOPPEKTUPYIOLLYIO (OYHKLNW,
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No3BONSET CTyAeHTaM y4eCTb HegopaboTKn n n3bexaTtb UX NPy NOArOTOBKE K NPOMEXYTOYHbIM
aTTecTaumsam.

Bce BbINonHseMble CTyaeHTaMu CaMOCTOSTENbHO 3a4aHus (BbINOSTHEHNME KOHTPOJIbHbIX
n nabopaTopHbIX paboT) nognexaT nocrneayowen nposepke npenogasatenemM. PesynbtaTtbl
TEeKyLMX aTTecTaumi y4duTbiBalOTCA MpenogaBaTenieM npyv MpPOBEOEHUN MNPOMEXYTOYHOWN
aTTecTauuu.

B cnyyae HeobxooumocTu nepexoda Ha AWUCTAHUMOHHBIA pexunm obydeHus Oyaet
CO30aH 3NEKTPOHHbIA Kypc «HasBaHme» Ha nopTane «ONEeKTPOHHbIN yHuBepcuTeT BlY»:
https://fedu.vsu.ru/ . Tam >xe ©OyayT pasmelleHbl Heobxoaumble ANA YCBOEHUSI Kypca
MaTepuarnbl.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUMNIIUHDbI

a) OCHOBHag nuTepaTtypa:

Ne n/n McToYHUK
Koanbo J1.IM. MNocTpoeHne cnuctem mMalmMHHOro obydeHust Ha a3bike Python [OnekTpoHHbIn pecypc] /
1 J1.M. Koanbo, B. Puyapt ; nep. ¢ aHrn. CnvHknH A.A.. — 3nekTpoH. gaH. — Mocksa : [IMK [Mpecc,

2016. — 302 c. — Pexxum goctyna: https://e.lanbook.com/book/82818 .

Pawka C. Python n mawwunHHOe o060y4yeHue: KpalHe HeobxoguMmoe mnocobue no HoBeWLen
npeackasaTtenbHOM aHanutuke, obssatenbHoe Anst Gonee rnyboOKOro MOHUMaHWA METOLONOrMU
2 MaLLMHHOro 0byyeHus [OnekTpoHHbIM pecypc] : pykoBoacTBo / C. Paweka ; nep. ¢ aHrn. JloryHoBa
A.B.. — O3nektpoH. gaH. — Mockea : OMK T[llpecc, 2017. — 418 c. — Pexum poctyna:
https://e.lanbook.com/book/100905 .

®nax . MawwuHHoe oby4eHune. Hayka n UCKyCCTBO MOCTPOEHUSA anropuTMOB, KOTOPbIE U3BMEKaloT
3 3HaHMA M3 JaHHbIX [3NekTpoHHbIN pecypc] / . ®nax. — OnekTpoH. gaH. — Mocksa : MK [lpecc,
2015. — 400 c. — Pexum goctyna: https://e.lanbook.com/book/69955 .

0) gononHuTenbHasa nuTepaTypa:

Ne n/n NCcTOYHMK
4 BpuHk X. MawwuHHoe obyyeHue / X. bpuHk, O. Pudapac, M. ®esepond. - CI16.: MNMutep, 2017. -336 c.
5 BotorvH B.B. MatemaTtuyeckne oCHOBbI MalUMHHOIO OByYeHWs U NPOrHO3MPOBaHUSA [ONEKTPOHHbIN

pecypc] : yuebHoe nocobue / B.B. BbtornH. — 3nekTpoH. aaH. — Mockea : MLUHMO, 2013. — 304 c.
— Pexum gocTtyna: https://e.lanbook.com/book/56397 .

6 Mnac Ox. Bangep Python gonsa crnoxHbix 3agadv: Hayka O AaHHbIX M MawwuHHoe obydveHune | [x.
Bangep MNnac. — CI16.: NMutep, 2018. — 576 c.

7 Cwvnen Oasu. OcHoBbl Data Science n Big Data. Python u Hayka o gaHHbix / Josn CuneH, ApHo
MewcmaH, Moxameg Anwn. -CI16.: MNutep, 2017. -336 c.

8 WapoeH b. KpynHomacwTabHoe MalvHHOe obydeHue BmecTe ¢ Python [OnekTpoHHbIM pecypc] :
yyebHoe nocobue / B. lapgeH, J1. MaccapoH, A. Bockettn ; nep. ¢ aHr. A. B. JloryHoBa. —
OnektpoH. pgaH. — Mockea : [OMK Tlpecc, 2018. — 358 c¢. — Pexum poctyna:

https://e.lanbook.com/book/10583 .

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (0dumumanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc

9 OTKpbIThIN KypC MalMHHOro 0by4eHus https://habr.com/company/ods/blog/322626/

10 OnekTpoHHbIN KaTanor 3HB BI'Y : http://www.lib.vsu.ru .

11 https://math.vsu.ru/wp/?page id=937 — pasgen Ha canTe MaTeMaTu4ecKoro gpakynbteTa, Ha KOTOPOM
pasMeLleHbl METOAMYECKUE N3LAHNS.
12 OBC «YHuBepcuteTckas GubnmoTeKka OHMamH».
13 OneKTPOHHbIN yHMBepcuTeT BIY : https://edu.vsu.ru/ .

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO obecneyeHnsa ANs CaMOCTOATENIbHON PaboThbl:

Ne n/n MICTOYHMK

1 UCI Machine Learning Repository — peno3utopuii HaboOpoB [daHHbIX [ANsi  BbIMNOSHEHUS
nabopaTtopHbIX paboT Mo Kypcy MallMHHOIO oby4eHus - http://archive.ics.uci.edu/ml/ .
2 BpuHk X. MawwnHHoe oby4yeHue / X. BpuHk, [. Pnyapgc, M. ®eepond. - CI16.: MNMutep, 2017. -336 c.:



https://edu.vsu.ru/
https://e.lanbook.com/book/82818
https://e.lanbook.com/book/100905
https://e.lanbook.com/book/69955
https://e.lanbook.com/book/56397
https://e.lanbook.com/book/10583
http://www.lib.vsu.ru/
https://math.vsu.ru/wp/?page_id=937
https://edu.vsu.ru/
http://archive.ics.uci.edu/ml/
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Matepuansl K kHure: https://github.com/brinkar/real-world-machine-learning .

3 Kypc «MawwunHHoe obydeHne» Ha nopTtane «QNeKTPoHHbIA yHMBepcuTeT BIY», aBTop KawwupuHa A.J1.
- https://edu.vsu.ru/course/view.php?id=3579
4 Mionnep A. BBegeHne B MallnmHHoe obyyeHne ¢ nomollbio Python. PykoBoacTBo Ans cneumnanucTos

no pabote ¢ gaHHbiMu / A. Mionnep, C. 'Buago. — 2017. - 3NeKTPOHHLIN pecypc cBOOOAHOro AocTyna:
- https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-
s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf .

5 Mnac [Dx. Bangoep Python ona cnoxHbiX 3agjadv: Hayka O OaHHbIX U MalmHHoe obyyeHue /[ [x.
BaHpep [llnac. — CI16.: Tllutep, 2018. — 576 c¢. - Martepuanbl K KHUre:
https://github.com/jakevdp/PythonDataScienceHandbook .

17. OOGpasoBaTenbHble TEXHOMOrMU, MUCNoNb3yeMble MNpu peanusaumum y4ebHom
AVUCLUMMNIIUHBbI, BKIOYaA AOUCTaHUMOHHbIe obpasoBaTenbHble TexHonoruu (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

AvcumnnuHa  MOXeT  peanu3oBbiBaTbC € MNPUMEHEHWEM  OUCTaHLMOHHbIX
obpasoBaTtenbHbIX TEXHOMNOMIW, HAaNpUMep, Ha NnaTopMe «ANEKTPOHHbIN yHUBepcuteT BIY»
(https://edu.vsu.ru).

lMepeveHb Heobxoaumoro nporpammMHoro obecneveHna: WinlOpro unu Linux, Microsoft
Office, LibreOffice 6, Calc, Microsoft Visual Studio, Microsoft Visual C++, Foxit Reader, 6pay3sep
Mozilla Firefox, Opera vnu Internet.

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHme ANCUMUNIINHDI:

YyebHas ayautopus Ong NpoBeAEeHUA 3aHATUN NEKUMOHHOMO M CEMMHAPCKOro Tuna,
TEKyLLLero KOHTPOSIS U NPOMEXYTOYHOM aTTecTaumm; cneymannanpoBaHHas mebernb.

[na camoctosaTenbHon paboTbl MCNOMb3YeTCs KNacC C KOMMbTEPHOW TEXHUKOM,
OCHAaLLlEeHHbIN  HeobxoaMMbIM  NporpaMMHbIM - obecrneyeHneM, 3NEKTPOHHLIMU  y4eOHbIMK
nocobmamMm mn 3akoHoOaTENbHO-MPaBOBOM N HOPMATUBHOW MOWUCKOBOW CUCTEMOW, UMELLMIN
BbIX0f, B rnobasnbHyto ceTb.

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOMN aTTecTaunm
MopsagoKk OueHKM oOcBoeHMst obyvarwmmmucs ydebHoro maTepuana onpegensieTcs
cogepXxaHnem cnegyoLmnx pasgenoB ANCUMMINHDI:

WugukaTop(bl)
l\}g HanmeHoBaHue pasgena Komnete [OCTUXEHIS OLeHOYHbIEe CpeacTBa
n/n ancumnnuHel (Mogyns) HUuA(K) KOMMETEHLIN
1 | Tunbi 3anay OnMK-10 OMK-10.4 goxngem nabopatopHbIx 3agaHuin Ne 1, 2,
MeTpuyeckne Komnnekt nabopatopHbix 3agaHuin Ne5
2 KNACCMAMKATOPb! Or1K-10 OrK-10.4
3 | AnropuTtmbl Knactepusauum Orl1K-10 OrliK-10.4 Komnnekt nabopatopHbix 3agaHui Ne 3
4 | OepeBbs pelieHunmn Orl1K-10 OriK-10.4 Komnnekt nabopatopHbix 3agaHunii Ne 3, 4, 5
5 | JlnHenHble knaccndmkatopbl | OlMK-10 OrliK-10.4 Komnnekt nabopartopHbix 3agaHun Ne 5
6 | HeilpoHHbie ceTu OMK-10 | OMK-10.4 | Komnnekt naboparoprbix sananuit Ne 1, 2,
7 PerpeccuoHHbIn aHanms Orl1K-10 OrliK-10.4 Komnnekt nabopatopHbix 3agaHun Ne 4
8 | AHcambneBble MeToabI QOr1K-10 OlK-10.4 Komnnekt nabopatopHbix 3agaHum Ne 1, 2, 3
9 CToxacTnyeckuin MOUCK Orl1K-10 Orl1K-10.4 Komnnekt nabopaTtopHbix 3agaHum Ne 3, 4, 5
lMpomexyToyHasa aTTecTaums [NepeyeHb BONpOCOB K
dopMa KOHTPONsl — 3a4€ET C OLIEHKON AOnddepeHuMpoBaHHOMY 3a4eTy

20. TunoBble OLEHOYHble cpencTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npoueAaypbl OLeHNBaHUA

20.1. TeKywWMN KOHTPOIb YCNeBaeMoCTH


https://github.com/brinkar/real-world-machine-learning
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://owlweb.ru/wp-content/uploads/2017/06/a.myuller-s.gvido-vvedenie-v-mashinnoe-obuchenie-s-pomoshhyu-python.-rukovodstvo-dlya-specialistov-po-rabote-s-dannymi-2017.compressed-1.pdf
https://github.com/jakevdp/PythonDataScienceHandbook
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KoHTpornb ycneBaemocT No AUCUMMIIMHE OCYLLECTBRSETCS C MOMOLLbIO Cneayowmnx
OLIEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, MPOBEPKM AOMALLHMX 3a4aHui, nabopaTopHbIX paboT.

MepeyeHb NabopaTopHbIX paboT:

- J1.p. Ne1 OByyeHune HenpoHa Norm4ecKkUM PyHKUMAM;

- J1.p. Ne2 OBy4yeHwne oBycrnonHom ceTtun norndeckon gyHkumm XOR;
- J1.p. Ne3 OBy4eHne mMeToaomM rpagueHTHOro Cnycka;

- J1.p. Ne4 JluHenHas perpeccus;

- J1.p. Ne5 3apgava knaccudpmukauumn. Upucel duwepa.

[ns oueHMBaHUS TeKyLlero KOHTPOSS YCNeBAeMOCTM WCMONb3YHTCA crneaylowme
nokasamenu:
1) 3HaHWe OCHOBHbIX NOHATUIA U METOLOB;

2) yMeHue NPUMEHSATb MONyYeHHble 3HaHWS U HaBblKM ANS pelleHust 3agad, NpoBOAMTb
aHanm3 noslyYeHHbIX peLleHni;

3) BnageHne MaremaTuMyeckMMm annapatom W COBpPEMEHHbIMM MeTodaMn B Teopuu
MaLUMHHOro oby4veHus;

4) ymeHue nucatb KO4 KOMMNbIOTEPHbIX NPOrpamMMm Ans peLleHnss TUNOBbIX MaTemMaTU4eCcKmx
3agav;

5) 3HaHMe MMEIOLLMXCSA PECYPCOB ANS peLLeHUs NPUKNagHbIX MaTeMaTUYecknx 3agau;

6) ymeHue ncnonb3oBaTb CTaHOAPTHbIE NAKeTbl NPOrpamMMHOro obecneyYeHns ons peLeHns
TUMNOBbIX MaTeEMaTUYECKUX 3aau;

7) BnageHve HaBblkaMW XpaHeHusi, nowucka, cbopa, cuctemaTusaumm, o6paboTkm u
Ncnonb3oBaHus nHopmaumn.

LLIkana oueHoK:

3auyteHo: BbinonHeHMe 3agaHUM  COOTBETCTBYET MEPEYMCIIEHHbIM  MOKasaTensm,
obyvarowmncs gaeTt OTBETbl HA AOMOMNHUTENbHbIE BOMNPOCHI, MOXET OblTb HE COBCEM MOJSIHbIE.
[eMOoHCTpupyeT yMeHne pellaTb 3a4ayun, BO3MOXHO C HEKOTOPbIMU OLINBKaMMU.

He 3auyteHo: OTBETbI HE COOTBETCTBYKT HM OAHOMY U3 NEPEYUCHEHHBbIX MOKasaTenemn.
Ob6yvatowmmnca oeMOHCTpUpYeT oparMeHTapHble 3HAHUS U YMEHUS UiN NX OTCYTCTBUE.

20.2. NMpomexyToyHasa aTrecTauums

MpomexyTouyHas  aTTecTauuMss MO  OUCUMNIMHE  OCYLUEeCTBNAeTca B dopme
cobecenoBaHMs MO 3K3aMEHaLMOHHLIM GUneTam C NMOMOLLLIO HIDKENPUBEOEHHbIX OLIEHOYHbIX
cpencTB (NepeyeHb BOMPOCOB K 3a4eTy).

B GuneT BkNo4aloTCs TEOPETUYECKNIA BOMPOC M 3adadva nabopaTtopHon paboThi.

MepeyeHb BonpocoB k audpdhepeHUNpPoBaHHOMY 3a4eTy:

Ne
/n Bonpocsbl
Tunbl 3agad MawmnHHOro obyyeHuns. MNpegmeT 1 3agavm MalMHHOIO 0bydeHNs 1 aHanuaa gaHHbIX.
1. | OcHosHbie NPVHUMNbI, 3a4ayn M NoAXOAbl, MUCMOMb30BaHME B PasfnMyHbIX 06MacTax Hayku u
nHgyctpun. OCHOBHbIE 3Tanbl 3BOMOLMM aNrTOPUTMOB MALLMHHOIO 06yYeHus.
[epeBbs pelwweHunii. MNpaBuna n aHanua kayectBa (TOYHOCTb, NoniHoTa). AHanuns ¢ nomowbio ROC
2. KpmBOW. ANropuMTM NOCTPOEHMS AepeBbeB pelleHun. Kputepnin MHOOPMaUMOHHOIO BbiMrphilla U
Kputepui xmHu. Jleca peluaromx oepeBbes.
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3. JInHenHbIE KﬂaCCM(bMKaTOpr. I'Iepu,enTpOH n pasgendrowasd rmnepryiockoCTb.
NPOCTPaHCTBO NOBbILLEHHON Pa3MepPHOCTU. MeTtoa OMNOPHbIX BEKTOPOB

Mepexog B

HelpoHHble ceTn n rnybokoe obyyeHune.

5. | Jloructnueckan perpeccus. pagueHTHbIA Cnyck. HenpoHHble ceTu KM anroputm obBpaTHOro

pacnpocTpaHeHVsl rpagveHTa.

6. | JluHenHas perpeccus. lNonuHommnanbHas perpeccusa. CmeweHne wn gucnepcus. pebHeBas

perpeccus.

7. | AHcambneBble MeTogbl. [onocoBaHue. bBytcTpannuur.  BycTuhr,

rpagueHTHbIA BYCTUHT.

aganTuBHbIA  BYCTUHT,

8. | CtoxacTtuyeckun nonck. MoHTe-Kapno nomck. ANroputm CMMynmMpoBaHHOro omxura. feHeTudeckuin

anropuTm.

[nsa oueHuBaHus pesynbTaTtoB O6y'-leHl/IFI Ha 3a4eTe Uucnornb3yrwTCd crneagyume

nokasartenwu:
1) 3HaHMe TeopeTNYEeCKNX OCHOB;
2) yMeHue pellaTb 3agauu;

3) ymeHue paboTtaTb C anroputmMaMmv MeToAoB 1 MHPOPMALMOHHLIMU pecypcamu;

4) ycnewHoe NpoxoXaeHne TEKYLLIEN aTTecTaunm.

[nsa oueHnBaHUA pe3ynbTaToB Ha AN depeHUNpPOBaHHOM 3a4eTe MUCMNoNb3yeTca WKana:

«OTIIMYHO», «XOPOLWO», «yaOBINETBOPUTESIBHO», K HEYOOBJIETBOPUTESIbHO».

CoOTHOLLEHNEe MoKasaTenen, KpUTEpUEB M LUKanbl OLEHUBaHWUA pe3yrbTaTtoB obyyeHus

nokasaHsbl B criegyrouwien tabnuue:

Kputepum oueHmBaHus

LLikana oueHok

OtBeTt COOTBETCTBYET BCEM nMNepevYnucrieHHbIM Bblille [oKa3aTesnam,

COBCEM NOJIHbIE. ,D,eMOHCTpI/IpyeT 3HaHne yqeﬁHoro mMaTtepuana, BO3MOXHO C
HEKOTOPbIMU omnbKamu.

obyuvaroLumincs JaeT OTBETbI HA AONONHUTENbHbIE BONPOCHI. [leMOoHCTpupyeT «OTNNYHO»
3HaHue y4yebHOro maTepuana.
OTBeT cOOTBETCTBYET ABYM unu Gonee n3 nepeyncrieHHbIX MnokasaTenew,
obyuvaroLumincst AaeT OTBETbl Ha AOMNOMHUTESBbHBbIE BOMPOCHI, MOXET ObITb HE
«XopoLlo»

OTBeT COOTBETCTBYeT OZHOMY W3 MEPEYMCIIEHHbIX MoKasaTene,
obyvawolumincs He [fOaeT OTBeTbl Ha  JAOMNOMHUTESNbHbIE  BOMPOCHI.
[leMoHCTpMpYeT 3HaHMe y4eBGHOro MaTepuarna ¢ HEKOTOPbIMY OLIMBKaMM.

«y,EI,OBJ'IeTBOpI/ITeJ'IbHO»

OTBEeT He COOTBETCTBYET HM OOHOMY W3 MEPEYMCIIEHHbIX MoKasaTenen.
Ob6yyvaromincs OeMOHCTPUPYET dparMeHTapHble 3HaHWUS U YMEHUS WK
OTCYTCTBME UX.

« Hey,D,OBJ'IeTBOpI/ITeJ'IbHO»




