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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

51.0.02.14 MawumHHOe oby4YeHue

1. Koa n HaumeHoBaHue cneuuarbHOCTHU:
10.05.04 'HpopMaLUMOHHO-aHaNUTM4YecKne cnctemMmbl 6€3onacHoOCTH
2. Cneuynanusauus;

ABTOMaTM3aUUS MHPOPMALMOHHO-aHANMUTUYECKON AeATEeNbHOCTHU

3. KBanudumkauma BbinyckHuka: Cneumnanuct no sawmute nHgopmaumm

4. ®dopma oby4yeHusn: OyHas

5. Kacdbeapa, oTBevarwas 3a peanmsaumo AUCLUNIUHBI:

Kadbegpa matemaTnyeckoro MogenmpoBaHuna

6. CoctaButenu nporpammbl: KoctuH [.B, o.d.-M.H., npodeccop kadenpsl
MaTeMaTM4yecKoro MogenMpoBaHus

7. PekomeHpoBaHa: Hay4yHO-meTOOAMYECKMM COBETOM MaTtemMaTudeckoro dakyrnbTeTa,
npotokost Ne 0500-07 ot 29.06.2021

8. YuebGHbIN rop: 2026/2027 CemecTp(bl): B



9. llenu n 3agaum y4e6HOM ANCLUMUNIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 615K MmcCs:

- O3HAKOMSIEHNE CTYAEHTOB C TEOPETUYECKMMM OCHOBaMM N NPUHLMNAMW MaLLUMHHOIO
obyyeHus;

- hopmmnpoBaHme TeopeTU4ECKMUX 3HaHU B 06r1acTy pas3paboTkn MHTENNEKTyarnbHbIX
NHOPMALMOHHbBIX CUCTEM, NCMONb3YOLWMX annapaTt MalnMHHOro obyyYeHus, KoTopble
NO3BONSAOT peLlaTb NpakTuyeckue 3agadv aHanmsa AaHHbIX B UCCreAoBaHUAX U BU3Hec-
NPUNOXEHUSAX.

3adayu y4ebHoU OuCyUMNUHbI:

- hopMmpoBaHme y CTYAEHTOB MPaKTUYECKMUX HABbIKOB paboThbl C JaHHBIMWU U peLleHuns
npuknagHbix 3agad aHanuaa 6onbLlnx JaHHbIX;

- U3yYyeHne Mogenen n Kraccuyeckmx anropuTMoB MaLlMHHOIO obyyYeHus (IMHenHbIe,
MeTpuyeckne, riormyeckme n banecosckne mogenun) n GPopMmMpoBaHmne HaBLIKOB UX
NCnosib30BaHUs B NpoeccnoHanbHoOM AesTenbHOCTY;

- NnpMobpeTeHne HaBbIKOB B 0611aCTU OLEHKM aeKBaTHOCTU NOCTPOEHHbIX MOAENEN.

10. MecTo y4yebHOM AncuMnnuHbI B cTpykType OMOIT:
OucumnnuHa «MawunHHoe ob0y4veHne» OoTHocuTcs K obsizaTenbHoM 4Yactu bnoka 1.
AOucumnnuHel (Mogynn).

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUsA Mo aucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBblKN), COOTHECEHHbIEe C NflaHNpyeMbIMU pe3ynbTaTaMn OCBOEHUSA obpa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMN) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHne komneTeHunm Kog(bl) WuankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4eHus
Orl1K-10 | CnocobeH paspabatbiBath | OlNK-10.4 | CnocobeH 3HaTb: OcHoBHble MOHSATMSA
N NPUMEHSITb NpUMeEHATb MaLLWHHOrO 0byYeHus;
MaTemaTu4yeckne Moaenu un mMeToabl
MeToAbl aHanm3a MaccuBoB MaLLWHHOro YmeTb: NPUMEHATb pasnuyHble
OaHHbIX 1 obyyeHusa ans MeToabl MalUMHHOrO O0ydeHus ans
WHTEpPNpeTNpoBaTb pelleHust 3agad cosfgaHusi nporpamm aHanusa
npodeccuoHanbHbIN pacno3HaBaHus, ©0onblWNX MacCUBOB OaHHbIX;
CMbICI NONy4aemblix Knaccudmkaumm,
dhopmanbHbIX pesynbTaToB nporHo3vpoBaHusl | Bnagets: HaBbIKaMm peLleHus
NpaKTU4EeCKNX 3agay c
MCMONb30BaHNEM MeTOLOB
MaLUWMHHOro 0By4eHwusl..

12. O6beM agucuUnnuHbI B 3a4eTHbIX eauHuuax/yac. — 4/144.

Pdopma NpoMeXYyTOHYHOM aTTeCTALMU: 3a4ET C OLEHKON.

13. TpyAoeMKOCTb No Bugam y4yeoHom paboTbl

TpyooemkocTb
Bup, yue6Hol paboTbl lNo cemecTpam
Bcero
Cemectp B
KoHTakTHasa paborta 90 90
B TOM Yucne: nexkuumn 50 50




npaxkTn4eckmne 0 0
nabopartopHsle 40 40
KypcoBas pabota
KOHTPOIbHbIE paboThl
CamocrosTensHas paborta 54 54
MpomexxyTo4yHasi aTTecTaums
WToro: 144 144

13.1. CopepxaHue gUCLUMNIINHDI

n/n

HanmeHoBaHue pasgena
ONCUUNNUHbBI

CopnepxaHue pasgena aucumnnunHbl

Peanusauyus
pasgena
ONCLUMNITWHBI C
NMOMOLLbIO
OHNaWnH-Kypca,
OYMK*

1. Nekuun

1.1

Tunel 3axa4.
Merpudeckue
KJIacCU(HUKATOPBI.
ANTOpPUTMBI
KJIacTepU3aliu

Tunsl 33714 MaIIMHHOTO O0YYEeHUS

[peamer u 3a1a4u MaIMHHOTO OOYUYEHHS U aHAJIH3a
MaHHbIX. OCHOBHBIC TIPUHITUIIBI, 33]IAYH U TTOIXOIBI,
HCIIOJIb30BAHUE B pa3IMYHbIX obmacTax HAayKu U
UHIOYCTPUHU. OCHOBHBIE dTAIIbI 9BOJIFOIMH aJITOPUTMOB
MAaIIMHHOTO 00yUYEeHHSI.

Merpuueckue KacCHPUKATOPHI

OOt BUA METPUYECKOro Kiaccu(ukaTopa. AJITOPUTM
K 6mmkaimmx coceneif. ANTOpUTMBI 0TOOpa dTAJIOHOB.
ANTOPUTMBI KIIaCTEPHU3IALIH

AJTOPUTMBI KJIacTepHU3aliu ¢ (GPUKCHPOBAHHBIM
KOJIMYECTBOM KJIacTepOB. ANTOPUTMBI KJIACTEPHU3AINH T10
IJIOTHOCTH. Mepapxudeckasi KiacTepHu3aliusl.

1.2

HepeBbs peliennit,
JINHENHbIE
KJTACCU(PUKATOPBHI.
Heliponnsle cetu

HepeBbs perieHuit

IIpaBuma w aHaimM3 KadecTBa (TOYHOCTH, IIOJTHOTA).
Anamuz ¢ momomsio  ROC  xpuBoil.  ANTOpuTM
MOCTPOEHUSA JIEpEBHEB pelLIeHu. Kpurepuit
WHOOPMAITMOHHOTO BRIMTPHIMIA U Kputepuit xunau. Jleca
pelIaronX AEPEBLEB.

Jluneitapie kmaccuGuKaTOpPhI

IlepuenTpon u pasgensromias runepiockocTs. Ilepexon
B IMPOCTPAHCTBO IOBBIIICHHOW pa3MepHOcTH. Merton
OIOPHBIX BEKTOPOB

Heiiponnsie cetu u rmy0okoe oOydeHue

Jloructuueckass ~ perpeccusi.  I'paAMEHTHBIA  CITyCK.
Heliponnslie ceTu u AITOPUTM o0OpaTHOTO
pacupocTpaHeHus TpaauweHTa. [nyObokoe oOydeHue,
CBEPTKH M IYJIMHT.

1.3

PerpeccuonHslil ananus,
AncaM0ieBbIe METOIBI.
CroxacTHuuecKuil moucK

Jluneitnas perpeccus. IlonuHOMUaNbHAA perpeccus.
Cwmemenue u mucnepcusi. ['peOHeBast perpeccusi.
AnHcaMOIeBbIe METOIbI

l'onocoBanue. byrcTpannuuar. bycTUHr, amanTUBHBIN
OyCTHHT, TPaIMEHTHBIN OyCTHHT.

CroxacTUuecKui OUCK

Monre-Kapio mnouck. AITOpuT™M CHUMYJIHPOBAHHOTO
OTXUTra. I'eHeTHYecKHil aITOPUTM.

2. MpaKkTnyeckue 3aHATUA

2.1

2.2

3. llabopaTopHble 3aHATUSA
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3.1 | OBy4yeHue HelipoHa Peanusauuss anroputmMa oOy4eHWs OAHOrO HeWpoHa
NOrM4EeCKUM PYHKLUSAM DYHKUMAM KOHBIOHKUNW, AU3BIOHKLWMK, OTpULAHKSA
3.2 | OBy4eHue aByCrnoONHOM .
_ Peanuszauuss  anroputma  oby4veHuss  A4BYCINOWHOrO
CETV ToTiHeckom nepcenTpoHa PYHKLUUN «UCKIoYatoLWwmne nnmy»
dyHKumMm XOR P P y
3.3 | O6y4yeHne meTogom Peanusauus anroputma obyyeHusi rnyboKon HEenpoHHOWN
rpagueHTHOro crnycka CETU C UCMOorb3oBaHWEM METOA0B MPaAMEHTHOrO Crycka
3.4 BbluncneHne  3HaveHve  dyHkumm  PoseHbpoka C
JlvHenHas perpeccus Ucnomnb3oBaHWEM peanu3auuM  anroputMa  NUHENHOW
perpeccun Ha OCHOBE HENMPOHHOW CETU
3.5 Peanusauuss anroputmMa oOy4YyeHUS HEWPOHHOW CeTu
3apava knaccudukaumm.
knaccudpmkaumm Mpucos dPuwepa no 3agaHHomy Habopy
Upucebl duepa. NaHHBIX

13.2. Tembl (pasaensl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)
Ne HanmeHoBaHve TeMbl oYYy ———
n/n | (pasgena) gucumnnuHel | Nekuun Mpaktuyeckne | JNlabopaTopHble pa6orTa Bcero
1 | Tunel 3agauy. 2 2 4 8
5 Merpuyeckue 4 4 4 12
KJIaCCHU(UKATOPBI.
3 Anroputmsl 5 4 5 16
KJIACTEPU3ALNHT
4 | JlepeBbs pellieHui, 8 6 8 22
5 JIunelinbie 4 4 4 12
KJIacCU(PUKATOPHI.
6 | Heliponunsle cetu 10 8 12 30
7 | PerpeccuoHHBIN aHAU3 6 4 6 16
8 | AHcamOeBbIe METOIBI. 6 4 6 16
9 | CToxacTHYECKUH TTONCK 4 4 4 12
Wroro: 50 40 54 144
14. MeToan4yeckue ykasaHma Ans ooyyarowmxcs no 0CBOEHNIO ANCLUNIIUHDbI:
OcBoeHve pgucuunnuHbl npegnonaraeT He Tonbko obsi3aTenbHOE nocelleHne

oby4varowmnmesa ayguTopHbIX 3aHATUI (NeKkuMn n nabopaTopHbIX 3aHATUIA) U aKTUBHYKO paboTy
Ha HUX, HO N CaMOCTOSATENbHYIO Yy4ebHY0 OeATeNbHOCTb, Ha KOTOPYIo oTBOAUTCA 54 Yaca.

CamoctoaTenbHas ydebHas OeATenbHOCTb CTyAeHToB Mo AaucuunnuHe «MalumHHoe
oby4eHune» npeanonaraeT BbINOMIHEHNE CNeayLWnX 3agaHni:

1) camocToaTeNbHOE U3yyeHwe y4yebHbIX MaTepuanoB MO pasgenam AUCUMMNUHBL C
NCNoSIb30BaHMEM OCHOBHOW WM OOMNOSMHUTENBHOW NUTepaTtypbl, MHPOPMALMOHHO-CMPaBOYHbIX U
NMOUCKOBbIX CUCTEM,;

2) noaroToBKy K TeKyLWUM aTTecTaumsam: BbINOMHEHWe nabopaTopHbIX 3agaHur no
nomncky HeobxoamMmblx Ans paboTsl B ayautopum maTepunanos B IHTepHeTe.

Ocoboe BHMMaHME oby4varoLMXcs HanpaBnseTCd Ha OCBOEHME METOAOB MAaLUMHHOIO
obyyeHuns, NOCTpOeHMe anropuTMOB U peELUEeHUs NpPakTUYeCKMX 3agad aHanusa 6onbLunx
AaHHbIX.

Bce BbiNoOnHAemble CTyAeHTaMy CaMOCTOATENbHO 3afaHus noanexaT nocrnenyroLen
npoBepke npenogasaTenemM Ans nonyyeHnsa aonycka K 3ayery.

B cnyyae HeobxogmmocTn nepexoja Ha AUCTAHUMOHHBIA pexunm obydveHuns Oypet
CO3[daH 9mNeKTPOHHbIN Kypc «HasBaHme» Ha nopTane «3neKkTPOoHHbIM yHuBepcuteT BlY»:
edu.vsu.ru. Tam xxe ByayT pasmeLleHbl Heobxoanmble A4S YCBOEHUS Kypca maTepuansl.

15. lNepeyeHb OCHOBHOW W [OOMNOJIHUTENILHOW nUTepaTypbl,
Heo6XxoAUMbIX ANSA OCBOEHUA AUCLIMMNIIUHBI

pecypcoB MHTepHerT,


https://edu.vsu.ru/enrol/index.php?id=5794

a) OCHOBHas nuTepaTtypa:

Ne n/n McTouHUK

Pawka, C. Python u MawwuHHOe oOyyeHue: kpariHe Heobxogumoe nocobue no HoBenen
npegckasatenbHOW aHanutuke, obsasatenbHoe AnA Gonee rnyboKOro MOHUMaHUS MeToAonornu
1 MaLUUHHOro oby4veHus [OnekTpoHHbIN pecypc] : pykoeoacTeo / C. Paweka ; nep. ¢ aHm. JloryHoBa
A.B.. — OnektpoH. gaH. — Mockea : OMK T[lpecc, 2017. — 418 c. — Pexum poctyna:
https://e.lanbook.com/book/100905

Koanbo, J1.1. MNMocTpoeHne cuctemM MalLIMHHOIO 0by4eHns Ha si3bike Python [OnekTpoHHbIN

2 pecypc] / J1.1. Koaneo, B. PnyapTt ; nep. ¢ aHrn. CnuHkmH A. A.. — OnekTpoH. aaH. — Mockaa : MK
Mpecc, 2016. — 302 c. — Pexxum goctyna: https://e.lanbook.com/book/82818

®nax, N. MawwuHHoe obyyeHne. Hayka 1 UCKYCCTBO MOCTPOEHUSI anroputMOB, KOTOPbIE M3BMEKaloT
3 3HaHUA U3 AaHHbIX [ONekTpoHHbIW pecypc] / . dnax. — 3nekTpoH. gaH. — Mockea : MK [Mpecc,
2015. — 400 c. — Pexxum goctyna: https://e.lanbook.com/book/69955

0) gononHuMTensHasa nuTepartypa:

Ne n/n NCcTOYHMK
4 Mnac Ox. Bangep Python ans cnoxHblx 3agay: Hayka O AaHHbIX M MallMHHoe obydeHue. — CI16.:
Mutep, 2018. — 576 c.
5 Cunen [aBu, Mericman ApHo, Ann Moxamen. OcHosbl Data Science u Big Data. Python u Hayka o

AaHHbIX. -ClM6.: Mutep, 2017. -336 c.

6 BpuHk X., Puyapac O., Pesepond M. MawmnHHoe oby4venue. -Cl16.: MNMutep, 2017. -336 c.:

7 WapaeH, b. KpynHomacwTtabHoe mawnHHoe obydyeHne BmecTe ¢ Python [OnekTpoHHbI pecypc] :
yuyebHoe nocobue / b. WapgeH, J1. MaccapoH, A. bockettn ; nep. ¢ aHr. A. B. JloryHoBa. —

OnektpoH. paH. — Mockea : [OMK Tpecc, 2018. — 358 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/10583
8 BobtoruH, B.B. MaTtematnyeckme oCHOBbI MaLLWMHHOMO 0By4eHUss 1 NPOrHO3NPOBaHUSA [ONEKTPOHHbIN

pecypc] : yuebHoe nocobue / B.B. BbtormH. — OnektpoH. gaH. — Mocksa : MLUHMO, 2013. — 304 c.
— Pexum goctyna: https://e.lanbook.com/book/56397

B) MHOPMALMOHHbIE 3NTIEKTPOHHO-06pa3oBaTenbHble pecypchbl (0duLmanbHble pecypcbl UHTEPHET):
Ne n/n Pecypc
9 OTKpbITbIN KypC MaLLMHHOIO 06y4eHus https://habr.com/company/ods/blog/322626/
10 OnekTpoHHbI kaTanor 3HB BI'Y : http://www.lib.vsu.ru .
11 https://math.vsu.ru/wp/?page_id=937 — pa3gen Ha carite matemaTtmdeckoro dakynbTeta, Ha KOTOPOM
pa3smeLleHbl METOANYECKUE U34aHNs.
12 OBbC «YHuBepcuteTckas bMbnmoTeka OHNMamHy.
13 OneKTpoHHbIN yHUBepcuTeT BIY : https://edu.vsu.ru/ .

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHns Ans cCaMoOCTOATENTIbHOW paboThbl:

Ne n/n McTouHUK

Kypc «MawwunHHoe obyyeHne» Ha nopTtane «AneKTpoHHbIN yHuBepcuTeT BITY», aBTop KawwvpuHa W.JT.
https://edu.vsu.ru/course/view.php?id=3579

2 BpuHk X., Puyapgc ., Pesepond M. MawmHHoe o6y4yenune. -Cl16.: MNMutep, 2017. -336 c.:
MaTepuansbl K KHure:

https://github.com/brinkar/real-world-machine-learning

3 Mnac Ox. Bangep Python ansa cnoxHelx 3agay: Hayka O AaHHbIX U MalwunHHOe obyyeHme. — CI16.:
Mutep, 2018. — 576 c.

Martepwansl K kHure: https://github.com/jakevdp/PythonDataScienceHandbook

4 A.Miwonnep, C.l'engo - Beegenne B mawmHHOe obyyeHue ¢ nomouwpto Python. PykoBogctBo ans
crneumanncToB no paboTte ¢ gaHHbIMN — 2017

3MNEKTPOHHbIV pecypc cBoboaHOro JocTyna:
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 UCI Machine Learning Repository — peno3utopuii HabOpoB [OaHHbIX AMs  BbIMNOMHEHUS
nabopaTopHbIX paboT Mo Kypcy MallMHHOro oby4venus - http://archive.ics.uci.edu/ml/

17. OOpasoBaTenbHble TEXHOJNIONMU, WUCNONib3yeMble MpU peanu3aumm y4ebOHom
OUCUMNIINHBI, BKIKOYasas AUCTaHUMOHHble obOpasoBaTtenbHble TexHonoruu (OOT,
3NneKTpoHHoe oby4eHue (J0), cmewaHHOe 06y4eHue):


http://www.lib.vsu.ru/
https://math.vsu.ru/wp/?page_id=937
https://edu.vsu.ru/

OucumnnvHa  MOXeT  peanu3oBbiBaTbCd € NPUMEHEHWEM  AUCTaHUMOHHBLIX
obGpasoBaTenbHbIX TEXHONOrMI, HaNpUMep, Ha nnatgopmMe «ONEeKTPOHHbIN yHuBepcuteT BIY»
(https://edu.vsu.ru).

MNepeyeHb Heobxoaumoro nporpammHoro obecneyenus: WinlOpro vnu Linux, Microsoft
Office, LibreOffice 6, Calc, Microsoft Visual Studio, Microsoft Visual C++, Foxit Reader, 6paysep
Mozilla Firefox, Opera nnu Internet.

18. MaTepuanbHO-TeXHU4YeCKoe obecrneyeHme AUCLUUNSIUHDI:

YyebHasa ayauTtopusa Ond npoBedeHUsd 3aHATUA NEKUMOHHOMo M CEeMWMHApPCKOro Tuna,
TEKYLLLEero KOHTPOSIS U NPOMEXYTOYHOM aTTecTaumm co cneynanmanpoBaHHon mMebensio.

[Onsa camoctoaTensHon paboTbl WUCMOMb3YEeTCs KMacC C KOMMbOTEPHOW TEXHMKOM,
OCHAaLLEHHbIN HeobXxoaMMbIM  MPOrpaMMHbIM  obGecneyeHMeM, SNEKTPOHHbIMU  y4eBHbIMK
nocobmsiMm M 3akoHoAaTeNbHO-NMPaBOBOM M HOPMAaTUBHOM MOWUCKOBOW CUCTEMOW, MMELLNIA
BbIXo[, B rnobarnbHyto ceTb.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHUA TEKYLen U NPOMEXYTOYHOU aTTecTauumn
Mopsagok oueHkM ocBoeHust obyvarwmmuca ydebHoro maTepuana onpegensiercs
cogepXxaHnem crnegyroLwmx pasgenos AUCUUNINHLI:

Ne HanmeHoBaHve pasgena anCumninHbl KomneTe MH&";';a”Igﬁlg;') OLeHouHbIe CpeacTsa
n/n (moayns) Hums (1) A
KOMMeTeHLMn

Tuner 3agay. KomnnekT nabopaTopHbIx

1. _| OrK-10 OrK-10.4 sanaHnit Ne 1,2 3,4, 5
2. | Mertpudeckue KIacCH(UKATOPBI. OMK-10 OMK-10.4 KOMHH:?aK; eJl'll_|av|617loEﬁgopHI:,Ix
3. | ANropuTMBI KIaCTEpU3aIUN OMK-10 OMK-10.4 Komnnseakgaﬁagol\plggop%lx
4 | JlepeBbsi pereHui, OnK-10 OMK-10.4 KOMngLeaKJMJ;aSE%?Z(’)%HbIX
5 JluneiiHble KTacCU(QUKATOPHIL. OnK-10 OMK-10.4 KOMnnsngaﬁigOESTSOprlx
HeiipoHHble cetn : . KomnnekT nabopaTopHbIx

6. _| OrK-10 OrK-10.4 sanaHmi Ne 1,2, 3.4, 5
7. | PerpeccrnoHHBbIi aHanM3 OrnK-10 OMK-10.4 Komnnseakgaﬁ?/%ﬁgzop%lx
8. | AHcaMOeBbIe METOJIBL. OrnK-10 OMK-10.4 KOMngL%KJMJ;aqu?EC’)%HbIX
9. | CToxacTHIecKuil MOMCK OMK-10 OMK-10.4 KOM;'Ié'I;g; ;ﬂazgpsa’Z?EHblx

MpomesxyTouHas aTTecTaums fMepeueHb BONPOCOB K
. anddepeHuMpoBaHHOMY

dopma KOHTPOrS — 3a4eT C OLIEHKON 3aueTy

20. TunoBble OLEHOYHble cpeacTBa M MeToAuYeCKMe MaTepuanbl, onpepensiowme
npouenypbl OLeHUBaHUS

20.1. TeKywmin KOHTPOSb YCNEeBaeMoCTH

KoHTponb ycneBaemocT¥ Mo AUCUMUMNMHE OCYLLECTBNSETCS C MOMOLLbIO CReaytowmnx
OLIEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, MPOBEPKM AOMALUHUX 3a4aHui, nabopaTopHbIX paboT.

MepeyeHb nabopaTopHbIX paborT:

- J1.p. Ne1 O6y4eHune HernpoHa NorM4ecknm PyHKLNAM;

- J1.p. Ne2 O6y4eHune aBycrnonHon cetun normdeckon yHkumm XOR;
- J1.p. Ne3 O6y4yeHne meTogoM rpagueHTHOro Crnycka;

- J1.p. Ne4 JluHenHas perpeccus;
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- J1.p. Ne5 3apgava knaccudukaumm. Npucel duwwepa.
[nsa oueHnBaHWs pe3ynbTaToB KaXxaon nabopaTtopHon paboTbl MCNONb3yeTCs WKana:

D,J'IFI oueHnBaHUA TeKyLlero KOHTPONA YycneBaeMoCTU UCNONb3YHOTCA cliegylimne

nokasamenu:

1. 3HaHWME OCHOBHbIX MOHATUA N METOMOB;

2. YMEHWe MPUMEHSITb MOSTyYEHHbIE 3HAHMS M HaBbIKM ANs PeLleHuss 3adad, NPoBOAUTL
aHanm3 NonyYeHHbIX peLLeHuit;

3. BrnageHne MaTemMaTU4YecKUm annapatoMm W COBPEMEHHbIMW MeTodamMu B Teopun
MaLUNHHOIO 00YyYeHUs;

4. ymeHue nucaTtb Ko KOMMbHOTEPHbIX NporpaMM ANs pelleHnst TUNOBbIX MaTeMaTUYeCKmNX
3agav;

5. 3HaHME MMEILLMXCS PECYPCOB AN PeLUeHNst MPUKNaaHbIX MaTeMaTUYeckux 3agay;

6. YMeHue 1Ucnonb3oBaTb CTaHAAPTHbIE NakeTbl MPOrPaMMHOr0 0GecneyeHunst Ans peLleHns
TUNOBLIX MaTeMaTUYECKNX 3aaau;

7. BnageHwe HaBblkaMM XpaHeHWsa, noucka, cbopa, cucTtemaTusaumm, o00paboTkM u

NCMNonb30BaHMs MHopMaLUN.

LLikana oueHoOK:
3ayteHo: BbinonHeHve 3agaHuMM  COOTBETCTBYET MNEPEYUCHIEHHbIM  nokasaTensm,

obyyvatomincs gaeT oTBeTbl Ha AOMONHUTENbHbIE BOMPOCHI, MOXET OblTb HE COBCEM MOJIHbIE.
[leMOoHCTpUpYyeT yMeHue pellatb 3a4a4u, BO3MOXHO C HEKOTOPbLIMU OLLMOKaMM.

He 3auteHo: OTBETHI He COOTBETCTBYOT HU OOQHOMY M3 NepeynCrieHHbIX nokasatenen.

OObyyvatoLmiics AeMOHCTpUpyeT bparMeHTapHble 3HaHUSE U YMEHUS! UM UX OTCYTCTBUE.

20.2. NMpomexyToyHaa aTrectauus

MNpomexyToyHass  aTTecTaumss NO  AUCUMNIMHE  ocyllecTBnsieTcas B ¢hopme

cobecenoBaHMsi NO 3K3aMEHAUUOHHbLIM Bunetam C MOMOLLBI HUXKENPUBELEHHbBIX OLLEHOYHbIX
cpencTB (NepeyeHb BOMPOCOB K 3a4eTy).

B 6uneT BkntoyaoTCsl TEOPETUYECKMIA BOMPOC U 3adava nabopaTtopHon paboThi.

MNMepeyeHb BonpocoB K AandcdepeHUMpoBaHHOMY 3a4eTy.

Ne

a/n Bonpocbl
Tune! 3amau MamuHHOrO 00y4ueHus. [IpeaMer u 3amaun MalmMHHOTO OOYYEHHs U aHaJIM3a JaHHBIX.

L1 Ocnosnmie MPUHLMIIBL, 3aJ]a4K U TIOAXO/IbI, UCIIOJIb30BAHNE B PA3JIMYHBIX 00IaCTIX HAYKU U MHAYCTPUH.
OcCHOBHBIE 3TaIbl HBOJTIOLNH AJITOPUTMOB MAIIMHHOTO 00yYIEHUs!.
HepeBbs pemenuii. [IpaBuiaa n aHanm3 xkadecTBa (TOYHOCTD, MOJNHOTA). AHamM3 ¢ nmomousio ROC xpuBoi.

2. ANTOpPUTM TOCTPOEHHUSI AepeBheB pemennii. Kpurepuii nHOOpMAIMOHHOTO BRIMTPHINA U KpuTepuil JHKUHM.
Jleca pemarommx aepeBbeB.

3. | JIuneiinbsle xknaccuduxaropsl. [lepuentpon u pasgensiomas TUNEpPIUIOCKOCTh. Ilepexon B MpocTpaHCTBO
MOBBIIIEHHON pa3MepHOCTH. MeTos1 ONTOpHBIX BEKTOPOB

4. Heiiponnslie cetn u rmy0okoe oOy4eHue.

5. | Jlorucruueckas perpeccus. I'paguenTtHslil ciyck. HefiponHbie cetu u anroputm o0paTHOro
pacnpocTpaHeHus rpaleHTa.

6.

Jluneitnas perpeccust. [lommHomuanbnas perpeccust. Cmemenue u aucnepcus. [ peOHeBast perpeccusi.
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7. | AncambneBbie Metoapl. ['onmocoBanme. Byrcrpanmmur. ByctuHr, amanTuBHBIA OYCTHMHT, TIpaJMeHTHBIN

OyCTHHT.

8. CTOXaCTUYECKHUM IIOMCK. MOHTC-KapJ'IO IIOMCK. AJ'II‘OpI/ITM CUMYJIMPOBAHHOI'O OTKHUIA. I'enernyeckuit

AJITOPUTM.

D,J'IFI oueHunBaHuA pes3ynbTaToB o6yqu|/|9| Ha 3a4deTe MUucCnonb3yrTCcAa cneayowmne

nokasartenw:
1) 3HaHMe TeopeTU4ECKNX OCHOB;
2) ymMeHuVe pellaTtb 3agauu;

3) ymeHue paboTtaTb C anropuTMaMmv METOA0B U MHPOPMALIMOHHBIMU pecypcamu;

4) ycnewHoe npoxoxneHne TeKyUJ,eIZ artrecrtauumn.

[ns oueHnBaHWA pe3ynbTaToB Ha AU depeHUNpPOBaHHOM 3a4eTe MCMNoSb3yeTCs WKana:

KOTJINHHO», «XOPOLUO», «yOOBJIETBOPUTESIbHO», «HEYOOBJIETBOPUTESTBHO>.

CooTHOLWEeHNE nokasaTtenen, Kputepmes M LIKasrbl OUEHUBaAHUA pPe3yJibTaToB o6yqu|/|$|

nokasaHbl B criegytowlen tabnuue:

Kputepun oueHnsaHus

LLikana oueHokK

OtBet COOTBETCTBYET BCEM nNepeyYnUcrieHHbIM Bbllle MOoKa3aTenam,

COBCEM MoJHble. [1IeMOHCTPUPYET 3HaHMe y4ebHOro matepuana, BO3MOXHO C
HEeKOTOPbIMM OLLINGKaMM.

oby4arLnnca gaet OTBETLI HA AOMOSNTHUTENbHbIE BONPOCHI. [leMOHCTpupyeT «OTnn4HO»
3HaHue y4ebHoro matepuana.
OTBeT COOTBETCTBYET ABYM WUnnM Gonee M3 nepevnucrieHHbIX rnokasaTtenew,
oby4yaroLwmnca gaeT oTBEThI Ha OOMNOMHUTENbHbBIE BOMPOCHI, MOXET OblTb He
«XopoLloy

OTBET COOTBETCTBYET OOHOMY W3 MNEPEYUCNEHHbIX nokasaTternen,
obyyalowmiics He [daeT OTBeTbl Ha [OOMONHUTENbHbIE  BOMPOCHI.
[leMOHCTpUpYeT 3HaHNe y4ebHOro matepumarna ¢ HeKOTOPbIMU OLLIMGKaMM.

«YO0BNeTBOPUTENBHO»

OTBET HE COOTBETCTBYET HM OAHOMY M3 MNEPEYUCTIEHHbIX MNoKasaTenen.
OO6yvalolmincs OeMOHCTPUPYET dparMeHTapHble 3HaHWUS WM YMEHUS UK
OTCYTCTBUE UX.

«HeygosneTBopuTENBHOY
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