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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHLUH!

Kop u
HauMeHoOBaHue
KOMNEeTeHLUHU

Kopn, u» HauMeHoBaHue
MHOMUKaTOpa BOCTUXEHUA
KOMNEeTeHLUUH

Pe3ynbtaTtbl 00y4eHus
(3HaTb, yMeTb, BNaAeTb,
COOTHeCeHHbIe C
MHOMKaTOpaMu
D OCTUXXEeHUSA
KOMNeTeHLUu)

YHuBepcabHble KoMMneTeHuuun

YK-1 CnocobeH
OCYLLeCTBNATh
MOWCK,
KpUTUYeCKni
aHasn3 1 CMHTEe3
NH(opMaL K,
NPUMEHATb
CUCTEMHbI
noaxon ons
peLleHns
NMOCTaB/EHHbIX
3agaM

YK-1.2 Ncnonb3yeTt
CUCTEMHbIA NoAXoL Ans
peLLeHns NoCTaBeHHbIX
3apay.

BrafeTb HaBblIKaMu
NPVMEeHeHNs CpeacTB
NCKYCCTBEHHOI0 UHTE/IeKTa
KaK NporpaMMHbIX CPeacTB,
NMO3BONAIOLLNX BbIMNOJIHATH
peann3auuio NpoekTa Ha
BCEX 3Tanax ero XWU3HeHHoro
LMKNa, @ TaKXe NpUMeHeHns
NPUKIaAHOro NPOrpaMMHOro
obecneyeHuns, HeobxoammMoro
ANS PELUEHNS Pa3fINYyHbIX
3a4au

3HaTb CpelcTBa
NCKYCCTBEHHOr0 MHTENIEKTA
KaK NporpaMMHbIX CPEACTB,
NMO3BOJISOLLMX BbIMOJIHATb
peanu3auunio NpoeKkTa Ha
BCEX 3Tanax ero XXW3HeHHoro
LUMKNa

YMeTb NpUMeHATb
npuknagHoe NporpamMmmMHoe
obecneyeHune, Heobxognmoe
ONS pewenns pasanyHbixX
3aJau

2. MecTo aucumnnauHbl (Moayns) B CTPyKType obpasoBaTesibHOM NPOrpaMmbi

MecTo AMCUMNANHBE (MOAYNs) B CTPYKType obpa3oBaTeNbHOM NporpamMMbl: 4acTb, (popMmupyemasn
y4yacTHMKaMu obpa3oBaTesibHbIX OTHOLLEHUN

Kop,
koM 1 efLlecTByloWiUe AUCLUMNIIUHBI MapannencHo ocsansaemuie Mocnepylowime AUCLUUNIIUHBI
eTeHL, P y BAUCUUIMJIUHBI y
um
ALlanTuBHbIE MH(POPMALIMOHHO-
KOMMYHUKaLNOHHbIE TEXHOJIOMW;
MoaroToska K npouenype 3auThl
1 3al1Ta BbIMYCKHON
BeeneHve B MH(OPMaLMOHHbIE » YCKHO
MaTemaTuka; Y4ebHas npakTuka: KBaNNUKaLMOHHOW paboThl;
YK-1 TexHosormn, MaTemMaTunka;
NPOeKTHas NpakTuKa YyebHas npakTuKa: NpoekTHas
lpaBoBeneHne . :
npakTuka; Y4ebHaa npakTuka:
TexHonormyeckas (NPoeKTHo-
TexHonormnyeckas) NpakTuka;
®dunocodua




3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4YeCKMUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenopaBateneM (No BMAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATEJIbHYIO paboTy
obyualowimxcs

B 3 cemecTp
cero 4acos
yacosB /
- / 4yacoB B
Bup, yuebHom paboTbl . 4Yyacos B
3J1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM
dopme
AynouTopHas KOHTaKTHas pabota (Bcero), 32 32
B TOM Yucne:
Jlekumn 16 16
MpakTuyeckne 3aHATUS 16 16
CaMmocToaTenbHasa pabora (Bcero), 40 40
B TOM Yucne:
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 40 40
UToro: yac 72 72
UToro: 3.e. 2 2

4. Copep>xaHue AUCLUNINHBI (MOayNna), CTPYKTYpPUPOBaHHOE MO TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJZIMYeCTBa akafieMU4eCKUX 4YacoB U BUAOB
y4yeOHbIX 3aHATUMH

Bupbl yuebHOM
HarpysKku u ux

Ne HauMmeHoBaHMWe pa3gena AUCLUNIMHDI TPYROEMKOCTb, Hachl

paspena
n3 | np|n3|cpc|Beere
Yyacos
1 BBefeHMe B UCKYCCTBEHHbIN MHTENNEKT U OCHOBHbIE METObI > 1ol 2 6 10
MallnHHOro obyyeHnsa ana paboTbl ¢ TaBANYHBIMU SAHHBIMM
2 CucTtembl rnybokoro obyyeHus 2 10| 2 6 10
3 ObyyeHue c noakpenaeHnem 2 10| 2 6 10
4 STanbl Pa3BUTUSA CUCTEM NCKYCCTBEHHOrO nHTennekTa (CUN) 2102 6 10
5 Ba3bl 3HaHNn. CNCTEMbI, OCHOBaHHbIE Ha 3HAHUAX 2102 4 8
6 OCHOBHbIE MOJIOXKEHNA HEYETKOW IOr KK 2102 4 8
7 MawwnHHoe obyyeHune. Perpeccus, Knaccuhukaumns un >l ol 2 4 8
KnacTepusaums.
8 HelpoHHble ceTn. [Nybokne HeMpPOHHbIE CETU 21012 4 8

Utoro| 16| 0 | 16| 40 72

4.1 CopepXaHue NEeKUUOHHbIX 3aHATUH




KonunyectBo

Copep>xaHue nekuum yacos /
Ne HaumeHoBaHue
TeMma nekuuu (nepeyeHb OUAAKTUYECKUX €ANHWLL: 4acos B
3aHATUA paspena .
paccMaTpuMBaeMbIX MOATEM, BONPOCOB) | 3J1IEKTPOHHOM
chopme
3 cemecTp
BeepneHue B BeeneHune B
NCKYCCTBEHHbIA | NCKYCCTBEHHbIN
y y MeTogabl paboTsl ¢ Tabauuamu B Python.
NHTENNEKT U NHTENNEKT U
Arperaumsa n Busyanansauns OaHHbIX.
OCHOBHbIe OCHOBHble
MpoBeLeHWe NepBMYHOro aHanm3a
MeTobl MeToAbl
1 JaHHbIX. icnosib30BaHWe 1 CpaBHeHne 2
MaLUNHHOIO MaLUUHHOI O
anropuTtMoB knaccugukaumm: KNN,
obyyeHns gns obyyeHus ona
pellakLme gepesbs N X aHcambu,
paboThbl C paboThbl C
NIOrNCTUYECKas perpeccus.
TabanYHbIMK TabIMYHBIMK
AaHHbIMU AaHHbIMK
Knaccngmkauns nsobpa>keHmin un
TpaHchepHoe oby4veHune. PaboTa ¢
Cucrtemsl Cucrtemsl paHcdep y
TEKCTaMn U X BEKTOPHbLIMU
2 rnybokoro rnybokoro 2
npencTaBaeHNs MU TEKCTOB.
obyyeHns o0byyeHns
[MporpaMmMHO- anropuTMmnYyeckoe
OCBOEHWe MaTepurana.
MpumeHeHne Q-Networks ons pelweHns
O6yyeHue ¢ ObyyeHue c P Q y ANA
3 MPOCTbIX OKPY>XXeHWUK. MNporpamMmmMHo- 2
nogkpenseHmem | nogkpenneHnem
aNropuTMNYECKOE OCBOEHNE MaTepurana.
BBefeHne B CUCTEMbI NUCKYCCTBEHHOIO
Stan, NHTennekTa. NMoHsTne 06 NCKYCCTBEHHOM
STanbl pa3BuTuUA 23BATUS NHTennekTe. HenpoknbepHeTuKa.
cnMcTeMm FC)VICTeM KnbepHeTunKa «4epHOro fLuKa» u
4 NCKYCCTBEHHOIO NCKYCCTBEHHbIN NHTEIEKT. 2
NCKYCCTBEHHOI0 y
NHTeNNeKkTa VICKyCCTBEHHbI MHTENNEKT B Poccuum.
NHTENNeKTa
(CKhW) () ®OYHKLUMOHaNbHaa CTPYKTYpPa CUCTEMBI
NCKYCCTBEHHOr0 UHTeNNekTa. OCHOBHbIE
obnactn npumeHeHns cuctem U
llaHHble 1 3HaHus. MNpeacTasieHne
ba3bl 3HaHUN. ba3bl 3HaHUNA. 3HAHWUN B MHTENEKTYalIbHbIX CUCTEMAX.
5 CncTemsl, Cncremsl, OcHoBHble onpefeneHns. Mogenu 7
OCHOBaHHbIe Ha | OCHOBaHHbIEe Ha | NpeLCTaBAeHNA 3HAHUN. DKCMEPTHbIE
3HaHUAX 3HaHNSAX cucTemsl. MNpenctaBieHne 3HaHUA B
9KCNEePTHbIX CMCTEMaX
Onepauuu, peannsaumns. ®assngpukayms
OCHoBHbIE OCHOBHble paunm, p H ukaul
n pedassndukaumna onncaHme u
NOJIOXKEHNS noJIoXKeHus
6 . y npuMepsbl. Peanvsaunsa anropuTtMos 2
HeYyeTKow HeYyeTKom
Mampamn CynxeHo. Peannsauusa
JIOT UKW JOTNKK

anroputmoB LlykamoTo 1 JlapceHa.




MocTpoeHne NANHENHON 1
MoAMHOMUHANBHOWN perpeccun.
[ocTpoeHme MHENHON 1
MoNMHOMWHANLHOW perpeccuii.

MawmnHHoe MalunHHoe BblnonHeHe NHAMBMAYaJIbHOTO
obyyeHue. obyyeHue. NPaKTUYeCKOro 3afaHns, HanmcaHme
7 Perpeccus, Perpeccus, O0TYéTa Mo npakTuyeckon paboTte (2 7
Knaccudmkaumsa | Knaccudukaums | KOHTposbHas Todka). MeTon k-
" n 6nvxanwmx cocepen (K-Nearest
Knactepusaumns. | knactepusaums. | Neighbors); MeTon onopHbIX BEKTOPOB
(Support Vector Machines);
KnaccndgumkaTop AepeBa peLleHnin
(Decision Tree Classifier) / Cny4anHblii
nec (Random Forests).
CBepTOYHbIE HENPOHHbIE CETMN.
y y MocTpoeHne CBEPTOYHbLIX HEMPOHHbIX
HenpoHHbIe HenpoHHbIe o
ceTew, pacno3HaBaHue obpa30sB.
ceTu. Fnybokne | cetu. Mnybokne
8 y y BbINoJIHEHME UHANBWAYANBHOIO 2
HENpPOHHbIE HENpPOHHbIE
NPaKTUYECKOro 3afaHns, HanmcaHme
ceTu ceTtun . .
O0TYéTa Mo npakTu4eckon paboTte (4
KOHTPOJIbHas TOYKa)
NToro 3a cemecTp: 16
UToro: 16
4.2 Copep>xaHue nabopaTopHbiX 3aHATUN
YyebHble 3aHATNA He peann3yoTCs.
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
KonuuectBo
Tema Copep>XaHue NPaKTUY4EeCKOro 3aHATUA Yyacos /
Ne HaumeHoBaHue
npaKTuyeckKkoro (mepeyeHb OMAaKTMYeCKMX eanHNLL: 4acoB B
3aHATUA paspena .
3aHATUA pacCMaTpMBaeMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
dhopme
3 cemecTp
BeeneHune B BBeneHune B
WNCKYCCTBEHHbIN | MNCKYCCTBEHHbIN
y y MeToabl paboTsl ¢ Tabanuamm B Python.
WNHTENNEKT 1 NHTENNEKT U
Arperaumsa n Bu3yanmsauma gaHHbIX.
OCHOBHblE OCHOBHble
[MpoBeLeHMe NepBMYHOro aHa n3a
MeToAbl MeTonbl
1 AaHHbIX. Micrnosib3oBaHWe 1 CpaBHEHKE 2
MaLUNHHOIO MaLUNHHOI O
anropntMoB knaccudukaumm: kNN,
obyyeHnsa ona obyyeHusa gns
pellatowme oepeBbs U Ux aHcamban,
paboThbl C paboThbl €
JIOrUCTMYECKas perpeccus.
Tabnn4HbIMM TabnnyHbIMuK
JaHHbIMU JaHHbIMU
Knaccndmkauma nsobpakeHuin n
TpaHcgepHoe obyyeHne. PaboTa C
Cucrtemsl Cucrtemsl paHcdep y
TEKCTaMu 1 UX BEKTOPHbLIMU
2 rnybokoro rnybokoro 2
npencTaBfeHNAMN TEKCTOB.
oby4eHuns obyyeHns

MporpaMMHO- anropuTMUYeckoe
0CBOEHVe MaTepuana.




MNpumeHeHne Q-Networks gnsa pelieHns

Oby4yeHme ¢ Ob6yyeHme ¢ y
NPOCTbIX OKPY>XeHWN. MporpaMMHo- 2
nogkpensieHnem | nogkpenaeHnem
anropuTMMUYecKoe 0CBoOeHKE MaTepuana.
BBeneHne B CUCTEMbI UCKYCCTBEHHOMO
nHTennekTa. NoHaTne 06 NCKYCCTBEHHOM
STanbl pa3BUTUA | ITanbl pa3BUTUSA | MHTeNnekTe. HenpoknbepHeTurKa.
cmMcTeMm cMcTeMm KnbepHeTuKa «4epHOro siuka» u
NCKYCCTBEHHOI0 | NCKYCCTBEHHOIO | MCKYCCTBEHHbIN UHTENIEKT. 2
WHTeNneKTa NHTENNeKTa ICKYCCTBEHHbIN MHTENIEKT B Poccun.
(Chn) (Chn) OyHKLMOHaNIbHas CTPYKTYypa CUCTEMBI
NCKYCCTBEHHOr0 nHTessiekTa. OCHOBHbIE
obnacTu npumeHeHmnsa cuctem N
[aHHble 1 3HaHu4. [pencTaBieHne
basbl 3HaHWNA. basbl 3HaHWIA. 3HAHWUN B MHTENNIEKTYasIbHbIX CUCTEMAX.
CncTemsl, Cucremsl, OcHoBHble onpefeneHus. Mogenu 7
OCHOBAHHbIE Ha | OCHOBaHHbIE Ha | NpeACTaBAeHNS 3HAHWIN. DKCMEPTHbIE
3HaHUSX 3HaHMAX cucTeMmbl. MpepcTtaBieHne 3HaHWi B
3KCNepTHbIX CUCTEMax
Onepauuu, peanusaums. dassndukauns
OCHOBHbIe OCHoBHbIE pauum, p H (pukau
n pedass3ngpukaunsa onncaHme un
NnoJsIoXKeHns NoJIoXKeHnA
N . npumepsl. Peannsaunsg anroputMos 2
HeYyeTKow HeYyeTKow
Mampamu CypyxeHo. Peannsauuns
JIOT UKW JOTUKM
anropntMos LlykamoTo n JlapceHa.
MocTpoeHne NUHENRHOW 1
MoAMHOMMHANLHON perpeccui.
MocTpoeHne NUHENHOW 1
MoNMHOMMHANLHON perpeccui.
MawunHHoe MalwwnHHoe BbIMoJIHEHME NHANBUAYAJIBHOMO
obyyeHne. obyyeHne. NPakTU4YeCcKoro 3afilaHns, HanncaHune
Perpeccus, Perpeccus, O0T4€Ta Mo NpakTmyeckom paboTe (2 5
Kfnaccugumkaums | knaccugukaumsa | KOHTpPosIbHasa Toyka). MeTon k-
" n onmxanwmx cocepein (K-Nearest
Knactepmusauuns. | knactepusauuns. | Neighbors); MeTon onopHbIX BEKTOPOB
(Support Vector Machines);
KnaccuukaTop gepesa peLueHuni
(Decision Tree Classifier) / Cny4aiHbin
nec (Random Forests).
CBepTOYHbIE HEMPOHHLIE CETW.
y y MocTpoeHne CBEPTOYHbLIX HEMPOHHbIX
HenpoHHbIe HenpoHHble )
ceTew, pacno3HaBaHne obpa3os..
ceTun. Fnybokmne |cetn. Fnybokne
y - BbINosIHEHWE NHANBUAYANbHOIO 2
HeNpOHHbIEe HepOHHbIe
NPaKTUYeCKoro 3afaHns, HanncaHune
ceTu ceTu . .
O0TYéTa Mo npakTuyeckomn pabore (4
KOHTPOJIbHas TOYKa)
UToro 3a cemecTp: 16
Wtoro: 16
4.4. Copep>XaHue caMoCToATe/IbHOMU padoThi
Bu Copep>xaHue CaMOCTOATENbHOM
A . paboThbl KonuuyectBo
HaumeHoBaHue pa3pena caMoCToATEe/IbHOU .
a60Thl (HepEHEHb OngaKTN4YeCKnX egunHunL,: 4yacos
P paccMaTpurBaeMbIX MOATEM, BOMPOCOB)
3 cemecTp




BBefeHWe B UCKYCCTBEHHbI UHTENNEKT U OCHOBHblEe
MeTOoAbl MaLUMHHOIO 0ByyeHus ans paboTbl C
TabANYHBIMU JaHHLIMK

NnoAroToBka K
NPaKTN4eCKnm
3aHATNAM

MeToabl paboThl ¢ Tabamuamu B Python.
Arperauus 1 Bu3yann3sauuns gaHHbIX.
MpoBedeHve NepBUYHOro aHann3a
LaHHbIX icnonb3o0BaHne 1 CpaBHeHne
anroputmoB knaccudukaumm: kNN,
pellatoLLme 1epeBbsa 1 X aHcambnu,
JIOFUCTNYECKan perpeccus.
/icnonb3oBaHme 1 oLeHKa airopuTMoB
perpeccuu. Moabop onTUMabHbIX
napameTpos perpeccun. OCHOBHble
3a[la4M CUCTEM UCKYCCTBEHHOI0
NHTesNeKTa. Knaccupumkauums,
KnacTepu3auus, perpeccus. Tunol
MaLUHHOro oby4yeHuns: C yuntenem, 6e3
YyUUTENs, C YaCTUYHBIM NPUBJIEYEHNEM
yynTens, obyyeHve ¢ NoAKpenIeHneM.
Knaccudrkaums Ha npumepe anroputma
k-6nmxanwmx cocepen (kNN)
[OnuwnoHanbHO: BbICTpLIA NOUCK
6avxanwmx cocepen.]. MeTpukmu oLeHKN
KnaccurkaLmm: nosHoTa, TOYHOCTb, F1,
ROC, AUC. BannfaumnoHHas 1 Tectosas
Bbibopka. Kpocc-eannpauus. PaboTa ¢
KaTeropuasnbHbIMU NPU3HaKaMm.
Perpeccns. MeTpuku OLLEHKW perpeccum:
MSE, MAE, R2 - koathuuneHT
neTepMuHaumu. JInnenHas perpeccus,
noJsIMHOMUabHas perpeccus.
MepeobyyeHne n perynspusauns,
rpebHeBas perpeccus, LASSO, Elastic
Net. JIuHeHble Mogenn ans
Knaccugurkaumu. MNepuenTpoH,
JIOrUCTMYECKan perpeccus,
MOJIHOCBA3HbIE HEMPOHHbIE CeTH,
CTOXaCTUYECKUI rpafNeHTHbIN CNYCK 1
obpaTHOe pacnpocTpaHeHne rpagneHTa.
Perynspunsaumns nuHenHbIx Moaenen
Knaccudrkaunmm. Knactepusauus.
kmeans, k-means++, DBSCAN,
arsioMmepaTuBHasA Kiactepmusauuns.
MeTpurKKN OLLEHKN KNacTepusaumm.
ANropuTMbl, OCHOBaHHbIE Ha NMPUMEHEHMUN
pelatlwmx gepesbes. Kputepun
pasfeneHuns y3na: MHHOPMaLMOHHbIN
BbIUrPbILL, KpUTepuin IxuHn. AHcamban
peLlaloLLMX fepeBbeB: CNyYanHbIn Jec,
rpafneHTHbIN ByCcTUHr. MeToL OnopHbIX
BEKTOPOB. Mpsmas n obpaTHas 3apava.
OnpepeneHne onopHbIX BEKTOPOB.
flnepHbIn TproK. HausHbIN 6aecoBCKuMii
KnaccudukaTop. MeToabl OLEeHKN
pacnpegeneHus npusHakos. EM-
anropuTM Ha NpuMepe CMecu rayccmaH.
MeToabl paboThl ¢ Tabnuuamu B Python.
Arperauus 1 Bu3yanusaumns gaHHbIX.
[poBefeHve NepBUYHOro aHam3a
LaHHbIX icnonb3oBaHne 1 cpaBHeHVe
anroputmoB knaccuukaumm: kNN,
pellatoLive fepeBba U UX aHcambnu,
NIOrUCTMYECKas perpeccums.
Vicnonb3oBaHWe 1 OLeHKa aJiropuTMoB
perpeccuu. Mogbop onTUManbHbIX
napameTpoB perpeccuu.
ONTUMU3aLIMOHHBIE 3afa4U U NX
peleHns. Moabop rmnepnapameTpos
anropuTMma C NOMOLLbIO METOL0B
onTuMm3auum. NMporpaMmMHo-
anropuTMmnyeckoe 0CBoeHMe MaTeprana
MeToabl 6€3rpagneHTHON ONTUMU3ALNN:
cny4vanHbin nouck, hill climb, omxur,
reHeTU4YecKun anropuTm.
ONTYMU3aLIMOHHBIE 3afa4u 1 NX
peleHus. Moabop runepnapameTpos
anropuTMa C NOMOLLbIO METOL0B
onTuMm3aumm. NMporpaMmMHo-
anropuTMmnyeckoe 0CBOeHMe MaTeprana
MeToabl 6e3rpafMeHTHON oNTUMM3aLnm:
cny4vanHbin nouck, hill climb, omxur,
reHeTN4YecKuin anropuTm.




CucTtembl rnybokoro obyyeHus

NnoAaroToBka K
NPaKTU4eCKNM
3aHATNAM

HenpoHHble ceTn. PyHKLUM OLNOKM
HENPOHHBIX ceTen 1 oby4yeHune ¢
nomoLLbio 06paTHOro pacnpocTpaHeHns
rpafmeHTa. MoHATMe 63T4a 1 anoxu.
PaboTa ¢ n30bpa)keHnaMm C MOMOLLbIO
HENpPOHHbIX ceTen. CBepTOYHbIE
HelpoHHble ceTn. OnepaLmn CBEPTOK,
max-pooling. MonynspHble apXnUTeKTypsbl
CBEPTO4YHbIX HEMPOHHbIX ceTen: AlexNet,
VGG, Inception (GoogLeNet), ResNet.
TpaHchepHoe obyyeHne. ObpaboTka
TeKkCcToB. PaboTa C eCcTeCTBEHHbLIM
A3bIKOM C NMOMOLLbI0 HENPOHHBIX CETEeN.
BekTopHble NpefAcTaBNeHNs NS TekCTa:
word2vec, skipgram, CBOW, fasttext.
PekyppeHTHble HeMpOHHbIe ceTu, LSTM,
GRU. TpaHcdopmepsl, BERT, GPT.
Knaccudmkauuns nsobpakeHnin n
TpaHchepHoe obyyeHmne PaboTa ¢
TEKCTaMM U NX BEKTOPHbIMU
npencTaBieHNaMN TeKCToB MporpaMMHo-
aNIropuTMUYeCcKoe 0CBOEHNE MaTepuana

ObyueHne c nogkpenneHnem

noaroToBkKa K
NPaKTU4eCKnM
3aHATUAM

MoHATMA areHTa, cpeabl, COCTOAHNS,
LEencTBUiA 1 Harpagbl. PyHKUUS
LleHHocTn cocTosiHma (Value function) un
pyHKUMSA KadecTBa gencteus (Qfuntion).
OnTUMM3aLMsa CTpaTeruy ¢ NoMoLLbio
MaKCMMMU3aLUnn YHKLNIA LLEHHOCTU 1
kayecTBa. Q-0byyeHue. [nybokoe
obyyeHue c noakpenneHnem. Deep
QNetworks, Actor-critic. 1ng ypoBHS
akcnepTHbIN: REINFORCE, A2C, PPO,
DDPG.

STanbl pa3BUTUA CUCTEM UCKYCCTBEHHOIO UHTEJIIEKTa

(Cnn)

noaroToBKa K
NpPakKTU4eCKnM
3aHATNAM

BBefeHne B CMCTEMbl UCKYCCTBEHHOTO
NHTennekTa. MoHATue 06 NCKyCCTBEHHOM
UHTennekTe. HenpoknbepHeTrKa.
KnbepHeTunka «4epHOro Awunka» n
NCKYCCTBEHHbIN UHTENIEKT.
MICKYyCCTBEHHBIN NHTENNEKT B Poccuu.
OyHKLUMNOHaNbHas CTPYKTYpa CUCTEMbI
NCKYCCTBEHHOr0 nHTennekTa. OCHOBHble
0bnacTn npumeHeHus cuctem N

ba3bl 3HaHWU. CUCTEMbI, OCHOBaHHbIE Ha 3HAHUAX

NOoAroToBKa K
NPakKTN4eCKnM
3aHATNAM

[aHHble 1 3HaHuA. MNpeacTtasneHne
3HAHWUI B MHTENNEKTYalbHbIX CUCTEMAX.
OcHOBHbIe onpeaeneHus. Mogenu
npeacTaBieHna 3HaHNIN. DKCNepTHble
cuctemsbl. MpeacTasieHye 3HaHWN B
3KCMEepTHbIX CMCTEMax

OCHOBHbIE MONOXEHNSA HEYETKON JIOTUKN

NoAroToBKa K
NPaKTN4eCKnM
3aHATNAM

MaTeMaTuyeckne ocHOBbI. HeveTkas
anrebpa 1 HeYeTKMe MHOXECTBa.
Jlornyeckre onepaumnn Haa HeYeTKUMM
MHOXeCTBaMu. HeveTkas
NIMHrBUCTUYECKME NepeMeHHble. opMbl
npeacTaBneHns GyHKLum
MPUHAANEXHOCTU U HEYETKMIA BbIBOA,.
ANropUTMbI HEYETKOIO BbIBOAA.

MalnHHoe obyyeHune. Perpeccus, knaccudmkaums u

Knactepusauuna.

noAaroToBka K
NPaKTU4YECKNM
3aHATNAM

Mapagurmbl 06y4YeHNs HenpoceTel: «C
yuntenem», «b6es yyutens»
(camoobyueHne) n cmewaHHas. ObyyeHune
C yyntenem : Knaccuukaums ,
Perpeccus, PaHxnpoBaHune. ObyyeHune
6e3 yuyntensa : Knactepusauus,
YMeHbLeHne pasmepHocTh. ObyyeHue ¢
4aCTUYHBIM MPUBNIEYEHNEM YYUTENS.

HelipoHHble ceTu. FNy6oKne HelpoHHbIe CeTU

NnoAaroToBka K
NPaKTU4YECKNM
3aHATUAM

VicKyccTBEHHas Moaenb HeNpoHa.
[puMeHeHne HeNPOHHLIX CeTei.
PacnpocTpaHeHve curHanos no
HenpoHHON ceTu. OByyYeHne HeENPOCETH.
BnbnnoTekn ons co3gaHns HEMPOHHbIX
ceTen Ha Python

WToro 3a cemecTp:

40

WToro:

40
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5. MepeyeHb y4eOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no

AucuunnuHe (Mmoaynio)

Bbubnuorpaduyeckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks 1 T.4.)

OcHoBHasa nuTepaTypa

Python n aHanu3 gaHHbIX; MNpogobpaszosaHue, 2019. - Pexxum focTtyna:

DNEKTPOHHbIN

2008M., BUHOM.NMab6.3HaHUN.- 315 c.

1 http://www.iprbookshop.ru/88752.html pecypc
AnroputMmsaLmns 1 nporpaMMmupoBaHme. Asbik Python; CaHKT-

7 MeTepbyprckuin rocyLapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHbIX DNEKTPOHHBIN
TexHoJiIorum u gnsanHa, 2020.- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102400
O6beKTHO OPMEHTMPOBAHHOE NPOrpaMMmpoBaHme Ha A3bike Python; CaHKT-

3 MeTepbyprckuin rocy4apCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIN DNEKTPOHHbIN
yHuBepcuteT, I6C ACB, 2020.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||117194

JononHuTenbHas nuTepaTypa
Cy3n, P.A. A3blk nporpammupoBaHna PYTHON : yyeb.nocobue / P. A. Cy3u.-

4 | M., NHTepHeT-YH-T HpopmM.TexHonoruin, 2006M., BUHOM.J1ab.3HaHM.- KHVKHbIN (hoHL,
326 c.

Tiorawes , A.A. KoMnbloTepHble cpefcTBa NCKYCCTBEHHOMO NHTEJIeKTa :

5 |y4eb. nocobue / A. A. Tiorawes; Camap.roc.TexH.yH-T.- Camapa, 2020.- 269 KHVKHBIN hoHL
C.

XankuH, C. HeinpoHHble ceTwn : MoaH.kypc:[Mep.c aHrn.] / C. XalkuH .- 2-e y

6 n3g.,ucnp..- Knes, Bunbsamc, 2006.- 1103 c. KHUXHBIV (hOHA
fIxbaeBa, I.2. HeyeTkne MHOXECTBa 1 HEMPOHHbIe ceTu : Yyeb.nmocobue / T.

7 | 3. Axbsesa .- 2-e u3g.,ucnp..- M., UHTepHeT-YH-T IHGopM.TexHonorun, KHVKHBIN hoHL

HocTtyn obyyvatowmxcs kK 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHON

NH(OpMaLMOHHON 0bpa3oBaTeNbHON Ccpelbl yHMBepcuTeTa U cata HTB Caml'TY no nornHy n naposto.

6. nepequb MH(I:)OpMauMOHHbIX TeXHOIIOFIIIﬁ, UCNOoJib3yeMbiX NPU ocyLlecCcTBJ/IEHUn

nporpaMMHOro obecnevyeHus

obpa3soBaTenbHOro Npouecca No AucuUNAnHe (MoAynio), BKAOYaAsA NepeyeHb

Mpy NPOBEAEHNN NEKLMOHHbIX 3aHATUIA NCMOb3YEeTCA My/bTUMeaAniiHoe 060pyAoBaHME.

OpraH130BaHO B3auMoaeincTBre oby4yalolerocs 1 nNpenoaaBaTens C UCMOJb30BaHWEM 3JIEKTPOHHOM

NH-hopMaLMoHHON 0bpa3oBaTeNibHOM Cpedbl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussopuTens

n/n pacnpocTpaHeHus
Adobe Systems

1 | Adobe Reader Incorporated JINLEH3NOHHOE
(3apybexHblii)
Microsoft

2 | Excel (3apyBeXHbIA) JInueH3noHHoe
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Google Inc CsobogHo
3 | Google Chrome (uHTepHeT-6pay3ep) (3apyBexHbIii) DACTPOCTPaHSEMOR
4 | Microsoft Office 2007 Open License Academic Microsoft y JINLLeH3NOHHOE
(3apybexHblii)
Python Software CBOGOIHO
5 | Python Foundation acn gCT AHsEMOe
(3apybexHblii) pacnpocTp
6 | AHTunnarmnaT.BY3 AC <<AHT|/|nJ1ar|/|§T>> JInueH3noHHoe
(OTevyecTBEHHbIN)
7 | Apxusarop 7-zip 7-zip.org ) CeobogaHo
(3apybexHbii) pacrnpocTpaHaemoe
. , _ The Document
8 I'Ia|_<eT ohucHbIx nporpamm LibreOffice B cocTaBe: Foundation JINLEH3NOHHOE
Writter .
(3apybexHblii)

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOMU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTtkoe onucaHue Pexum pocTtyna
1 Hay4Has 3n1eKTpoHHas http:/elibrary.ru/ Pecypcbl 0TKpbITOrO
6ubnunoTteka [oCTyna
3apybexxHble Ha3bl
2 Scopus - 6a3a gaHHbIX http://www.sCopus.com/ JaHHbIX
pecepaToB 1 LMTUPOBAHWS OrpaHUYeHHoro
LocTyna
Poccuinckune 6asbl
3 | BUHUTK http://www2.viniti.ru/ AaHHbIX
OrpaHNYeHHoro
LocTyna
Poccuitckmne 6a3bl
dnekTpoHHasa bubnmnoTeka e e o LaHHbIX
4 W3gaHmit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PAHIYEHHOTO
[ocTyna
Poccuitckmne 6a3bl
INEeKTPOHHO-6ubnmoTeyHas ) . LaHHbIX
> cuctema IPRbooks http:/fwww.iprbookshop.ru/ OrpaHNYeHHoro
[ocTyna

8. OnucaHmMe MaTepuanbHO-TEXHMYECKON Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca No AucuuniauHe (mogynio)

JleKUMOHHbIE 3aHATUA
8.1 JIeKLUMOHHbIE 3aHATUSA:

MpakTuyeckue 3aHATUA
8.2 MNpakTnyeckune 3aHATH

AyonTtopunm,
KOMNbIOTEPHI,

A

OCHalWeHHble cnepytowmnm obopypoBaHueM:
NOOKNIOYEHHbIe K JIOKaJbHOW KoMnbloTepHon cetn CamlTY,

nepcoHajbHble

nMerwen BbICOKOCKOPOCTHOMW AOCTYyn K rnobanbHom cetu NHTepHerT.

JlabopaTopHble 3aHATUA

8.3 JlTabopaTopHble 3aHATUS:
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CamocToaTenbHas paboTta
8.4 CamocTosiTensHas paboTa:

MomelleHns ANS CaMOCTOSATENbHOW paboTbl OCHALLEHbI KOMIMbIOTEPHOW TEXHWUKOW C
BO3MOXXHOCTbIO MOAKJIOYEHNSA K CeTU «/IHTEPHET» 1 AOCTYNOM K 3/1eKTPOHHOM
NHOPMaLMOHHO-0b6pa3oBaTeNnbHON cpene CamlTY:

9. MeToaunyeckue matepuanbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 neKkummn CTyAeHT LOJDKEH NPOCMOTPETh y4ebHO-METOANYECKYIO U HAaYYHYI0 NuTepaTypy No TemMe
nekunn ¢ Tem, 4ytobbl MeTb NpeacTaBaeHme o npobnemax, koTopsle byayT pa3bupaTbCs B NekKLUN.

Mepel HavanoMm nekuum obyvatowmmcs coobllaeTcs TeMa NeKLMK, NaaH, BOMNPOCH), Noasexaline
pacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEepaTypHble NCTOYHUKK. Becb y4yebHbIn MaTepuan, coobliaembln
npenofaBaTeneM, LO/DKEH HE MPOCTO MPOCAYLWMNBaTLCA. OH f0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHAT, 3apUKCMpOoBaH Ha Bymare v 3akpenieH B NamsaTu. MNpucTynas K cayLaHuio HOBOro y4yebHoro
MaTepuana, NoJie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3y4yeHHbIM. Cnens 3a TEXHUKON YTEeHMA
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHeHMe pUTMa, naysa 1 T.n.), Heobxoammo Bcaeq 3a
npenofaBaTesieM YMEeTb BblAENATb OCHOBHbIE KaTEropum, 3aKOHbI U ONPEAENsATb UX CofepXXaHue, Npobnemsi,
npefnosiaraTb UX BO3MOXHblE pelleHuns, AoKa3aTeNbCTBa U BbiBOAbl. OCyLlecTBAAS Takyo paboTy, MOXHO
3Ha4nMTEeNbHO 06nerynTb cebe NMOHUMaHUe y4ebHOro MaTepuana, ero KOHCNEKTUPOBaHUE W AajbHelee
n3yyeHue.

KoHCcnekTupoBaHune nekuun nossonseT obpaboTaTb, CUCTEMATM3NPOBATbL M JyyYlle COXPaHUTb
NONIYYEHHYIO MHMOPMaLno ¢ TeM, 4Tobbl B ByayLieM MOXHO 6bi10 BOCCTaHOBUTb B MaMATU OCHOBHbIE,
coaepKaTesbHble MOMEHTbI. TUNMYHasa ownbka, coBepluiaeMas 0byyatoLmnmMcs, 4OCO0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasumno, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTaeTCA BPeMeHU Ha 06aymbiBaHme,
aHann3 n cuHTe3 uHhopmauun. OTbrpas HY>KHY MH(OPMALINIO, TNaBHbIE MbIC/IM, NPO6AEMbI, PeELleHNs 1
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmuM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErKo B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBMTb B paboynx KOHCMEKTaX MoJs, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEeKOMEHAOBAHHOMW nNWTepaTypbl, LOMOMHAKLWME MaTepuan MNPOCAYLAHHON NeKuumn, a Takxe
nogyepkmBatowme ocobyto BaXKHOCTb T€X UMM MHbLIX TEOPETMYECKUX MOJIOXKEeHUA. C OKOHYaHUEM NeKLUK
paboTa Hal KOHCMNEKTOM He MOXXEeT CHMTaTbCH 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTalLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
MCMONb30BaH B MPoOLECcCe NOATOTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuumn -
He3aMeHVMbIA y4eOHbIN JOKYMEHT, He0BX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme pekoMeHaaLmMm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIENIAX BbIpaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJ/JIeHMe C MJaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIA OTpaKaeT CoLep)XaHue
npeaioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHMWe peKOMeHOO0BaHHOW NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NaHa NPakTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4a4 1 ap.

MoaroToBKa 0by4aloLWErocs K NPakTUYECKOMY 3aHATUIO NMPOW3BOANTCS MO BOMPOCaM, pa3paboTaHHbIM
AN KaX[0W TeMbl NMPaKTUYECKNUX 3aHATUIA U (Mnn) Nnekuuin. B npouecce NoAroTOBKU K MPaKTUYECKUM
3aHATUSAM, HeobxoamMo 0b6paTUTb 0Cc060e BHUMAHME Ha CAaMOCTOATENbHOE M3Yy4YeHUEe PEKOMEHAO0BaHHOA
NNTEpaTypsbl.
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PaboTa CTyAEeHTOB BO BPEMS NMPAKTUYECKOro 3aHATWS OCYLLECTBASETCS Ha OCHOBE 3afaHui, KOTopble
BblAATCS 0byyatoWMMcs B Havase Uiy BO BpeMs 3aHATUS. Ha MpakTUYeCKnX 3aHATUSAX NMPUBETCTBYETCS
aKTMBHOE y4acTue B 06CY)KAEHUN KOHKPETHbIX CUTyauuid, cnocobHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWUNA
HaxoauTb Hawbonee 3hpeKTMBHbIE peleHns NMoCTaBAEHHbIX NpobneM, ymMeTb HaxoAUTb MOJe3HblIi
NOMONHUTENbHBLIA MaTepuan no TemaTuke 3aHATUA. Obyyalowmmca Heobxoammo obpallaTe BHUMaHME Ha
OCHOBHbIE MOHSATWSA, aNrOPUTMbI, ONPeAensTb NPAKTUYECKYI0 3HAYMMOCTb pacCMaTpMBaEMbIX BOMPOCoB. Ha
MPaKTUYECKUX 3aHATMAX 0byyatowmecs LO/KHbI YMETb BbINOJHWTL PacyeT Mo 3afaHHbIM NapaMeTpam uan
BblpaboTaTh onpeneneHHble pelweHns no obosHayeHHON npobneme. 3afaHna MoryT OblTb rpynnoBble u
VHAMBUAYaNbHbIE. B 3aBUCMMOCTM OT CI0XKHOCTW NpeAsiaraeMbiX 3afaHunii, uenei 3aHaTus, obLiei noaAroToBKM
obyyatoLmxcs npenoaaBaTeNlb MOXXET MOACKA3aTb 006yYaloWMUMCs aNropuT™ peLleHns nan nepeoe LencTeue,
NN yKasaTb obliee HanpaBfieHWe pacCyXAeHUA. MoNyYeHHble pe3ynbTaThl 06CYXXAALTCA C NO3ULNA X
afleKBAaTHOCTU UM 3(HEKTUBHOCTM B PaCCMOTPEHHON CMTYaLMN.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHun3zauns camocToATenbHoW paboTel 06yYaloWwmMXCca OPUEHTUPYETCSH Ha aKTUBHbIE METOLbI
oBnafeHnsa 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOCOOBHOCTEN, Mnepexod OT MOTOYHOro K
NHAVNBUAYANN3NPOBaHHOMY 00y4YeHMIo C y4eToM NOTPebHOCTEN 1 BO3MOXKHOCTEN 0byyaloLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusMn, Hay4yHoM, CNPaBOYHOM NUTEpPaTypoN,
MaTepuanaMu Nepuoanyecknx n3gaHuim n UHTepHeTa asnsetcs Hanbonee 3hPeKTUBHEIM METOLOM MOJTYyYEHNS
LOMOIHNTESIbHbIX 3HAHWIN, NMO3BONSET 3HAYNTENBHO aKTMBU3MPOBATb MPOLECC OBAALEHUSA UHDOPMaLNEN,
cnocobcTeyeT H6onee rnybokoMy yCBOEHWIO U3y4aeMOro MaTepuana. Bce HOBble MOHATUS MO M3yYaeMon Teme
HeobXx0AMMO Bbly4NTb HanU3yCTb N BHECTW B M10CCAPUiA, KOTOPLIA Lienecoobpa3Ho BECTU C CaMOro Ha4vasla
N3y4YeHns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HenocpeACcTBEHHO B NMPOLECCE ayAUTOPHBIX 3aHATUN;

® Ha NeKUUsX, NPakTUYECKUX 3aHATUSAX;

® B KOHTAKTe C NpenojaBaTefieM BHE PaMOK pacnucaHus;

® Ha KOHCYJibTauuMax no y4yebHbIM BONpoCcaM, B XO04€ TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[,0JDKEHHOCTEN, NPY BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B bubnmoTeke, ooma, Ha Kadenpe npu BbIMOAHEHMUN 0ByYaOWMMCA Y4eOHbIX U NPaKTUYECKMX
3ajav.

S dpeKkTUBHLEIM CPefCTBOM OCyLLeCcTBAeHNS 00yvaloLmmMcsa caMoCcToATeNbHON paboTel ABnseTCA
3NEKTPOHHas MHDOpMaLnOHHO-0bpa3oBaTeNbHas Ccpefla YHUBepCUTETa, KOTopas obecneynBaeT JOCTyn K
y4yebHbIM nnaHam, paboyum nporpamMmam AUCUMNAWH (MOAyNen), NPakTUK, K U3LaHUAM 31E€KTPOHHbIX
H6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNIMHE (MOoAayIo)

®OHA OLIEHOYHbIX CPEACTB NPeCcTaBeH B NpuaoKeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

61.B.1.01.20 «CncTeMbl NCKYCCTBEHHOIO
NHTeNneKTa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCLUMNJIUHE
51.B.1.01.20 «CucteMbl UCKYCCTBEHHOI0 UHTENNEKTa»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnbi)
KOMNeTeHLUH!

Kop u Kopn, u» HauMeHoBaHue
HauMeHoOBaHue MHOMUKaTOpa BOCTUXEHUA
KOMNEeTeHLUHU KOMNEeTeHLUUH

Pe3ynbtaTtbl 00y4eHus
(3HaTb, yMeTb, BNaAeTb,
COOTHeCeHHbIe C
MHOMKaTOpaMu
D OCTUXXEeHUSA
KOMNeTeHLUu)

YHuBepcabHble KoMMneTeHuuun

YK-1 CnocobeH
OCYLLeCTBNATh
MOWCK,
KpUTUYeCKni
aHasn3 1 CMHTEe3
NH(opMaL K,
NPUMEHATb
CUCTEMHbI
noaxon ons
peLleHns
NMOCTaB/EHHbIX
3agaM

YK-1.2 Ncnonb3yeTt
CUCTEMHbIA NoAXoL Ans
peLLeHns NoCTaBeHHbIX
3apay.

BrafeTb HaBblIKaMu
NPVMEeHeHNs CpeacTB
NCKYCCTBEHHOI0 UHTE/IeKTa
KaK NporpaMMHbIX CPeacTB,
NMO3BONAIOLLNX BbIMNOJIHATH
peann3auuio NpoekTa Ha
BCEX 3Tanax ero XWU3HeHHoro
LMKNa, @ TaKXe NpUMeHeHns
NPUKIaAHOro NPOrpaMMHOro
obecneyeHuns, HeobxoammMoro
ANS PELUEHNS Pa3fINYyHbIX
3a4au

3HaTb CpelcTBa
NCKYCCTBEHHOr0 MHTENIEKTA
KaK NporpaMMHbIX CPEACTB,
NMO3BOJISOLLMX BbIMOJIHATb
peanu3auunio NpoeKkTa Ha
BCEX 3Tanax ero XXW3HeHHoro
LUMKNa

YMeTb NpUMeHATb
npuknagHoe NporpamMmmMHoe
obecneyeHune, Heobxognmoe
ONS pewenns pasanyHbixX
3aJau

Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyuyeHus

Kopn uHpoukaTtopa
DOCTUXXEHUSA
KOMMNeTeHuuun

Pe3ynbtatbl 0Oy4yeHus

OueHoYHble
cpencTBa

Texywuu Mpomex
KOHTpOJ
b yTOoYHas
aTrectay,
ycnesae s
MOCTH

BesepeHue B VICKyCCTBEHHbIﬁ WHTEeNJIEKT U OCHOBHbIe MeTOoA4 bl MAalUUHHOIoO 06yqum| ansa paﬁOTbl C

TabG/IMYHBIMU OAHHBIMU

YK-1.2 Ucnonb3yeTt
CUCTEMHbIV Noaxon
4N peleHns
MOCTaBJIEHHbIX 3a4ay.

3HaTb CpeCcTBa NCKYCCTBEHHOIO UHTENNEKTa
KaK MporpamMmMHbIX CPpeacTB, MNO3BOIAIOLLNX

OUeHO4YHble CpencTBa

NMPOMEXXYTO4YHOro HeTt Ha
BbIMOJIHATL Peasin3aLnio NpoeKTa Ha BCex KOHTPONS
3Tanax ero XXM3HEeHHOro Lmka
YMeTb NpuMeHATb NPUKIafHOe NPOrpamMMHoe | OLeHOYHblE CPeLCTBa
obecneyeHune, HeobxoanMoe ON5 peLleHns NMPOMEXYTO4YHOr 0 HeT [a
pa3fnyHbIX 3a4a4 KOHTpONA
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BnapeTtb HaBbiKaMun MPUMEHEHUS CPELCTB
NCKYCCTBEHHOIO NHTE/IEKTa KakK
MPOrpaMMHbIX CPEACTB, MO3BOJAIOLNX
BbINOIHATL PEaNn3aLnio NPoeKTa Ha BCex
3Tanax ero XXM3HeHHoro UuKa, a Takxe
NPUMEHEeHNs NPUKIAAHOIr0 MPOrPaMMHOro
obecneyeHuns, HeobXoANMOro Aas peLleHns
Pa3ANYHbIX 32434

OLeHOYHble CpeacTBa
MPOMEXXYTOYHOr0
KOHTPOJIS

HeTt

Ha

3HaTb CPeacTBa NCKYCCTBEHHOrO UHTENNEKTa
KaK MporpamMmMHbIX CPpeacTB, MNO3BOIAIOLLNX
BbIMOJIHATL pean3allio NMpoekKTa Ha BCeX
3Tanax ero XW3HeHHoro unkna

npakTn4eckne 3anaqn

Oa

Het

YMeTb NpyYMeHsATb NPUKIaLHOEe NporpaMMHoe
obecneyeHune, Heobxoammoe AN4 peLleHus
pa3/InyHbIX 3a4au

npakTn4eckmne 3aga4dn

Ha

HeTt

Bnapertb HaBblkaMn MPYMEHEHUS CPEACTB
MCKYCCTBEHHOr0 MHTE/NIEKTa Kak
NPOrpaMMHbIX CPELCTB, NO3BOAOLLNX
BLIMOJIHATL Peann3aLnio NpoeKTa Ha BCex
3Tanax ero XW3HeHHOro LMK/a, a Takxe
NPYMEHeHNs MPUKIALHOr0 NPOrPaMMHOro
obecneyeHmns, He0bX0AMMOro Ans peLeHns
Pa3/INYHbIX 3a4au

npakTn4eckne 3agadn

Oa

HeTt

CucreMbl rnybokoro obyuenus

YK-1.2 Ucnonb3yeTt
CUCTEMHBIN NOoAXo.
4N peleHns
NMOCTaBJIEHHbIX 3a4au.

3HaTb cpencTtBa NCKYCCTBEHHOIO MHTENJIEKTA
KaK MporpaMmMHbIX cpedcTB, MO3BOIAOLLNX
BbIMOJIHATbL peann3allio MPOeKTa Ha BCEX
3Tanax ero Xm3HeHHoro unkna

npakTn4eckmne 3agdaydn

Ha

HeTt

BnapeTb HaBbiKaMn MPYMEHEHNS CPeACTB
NCKYCCTBEHHOI 0 MHTE/NIeKTa Kak
MPOrpaMMHbIX CPEACTB, MNO3BOSAIOLLNX
BbIMOJIHATL peasn3aLnio MPoeKTa Ha BCex
3Tanax ero XW3HeHHOro LMKa, a Takxe
NPYMEHeHNs NPUKIaLHO0 NPOrPaMMHOro
obecneyeHus, Heo6X0ANMOr0 A4S peLleHns
pa3/InyHbIX 3a4au

npakTn4eckne 3anaqn

Oa

Het

YMeTb NpyYMeHsATb NpUKIaLHoe NporpaMMHoe
obecneyeHune, Heobxoammoe ANA pelleHus
pa3/InyHbIX 3a4au

npakTn4eckmne 3anda4dn

Ha

HeTt

3HaTb cpencTBa NCKYCCTBEHHOIO NHTENIEKTA
KaK NMporpaMMHbIX CpedcTs, MO3BOMIAOLLNX
BbIMOJIHATb pean3aLlnto NMpoeKTa Ha BCeEX
3TanaX ero Xm3HeHHOoro unkna

OLUeHO4YHble CpencTBa
NMPOMEXYTOYHOIro
KOHTpPONA

HeTt

Oa

BnapeTtb HaBblKaMu MPUMEHEHUS CPELCTB
MCKYCCTBEHHOr 0 HTE/NIeKTa Kak
MPOrpaMMHbIX CPELCTB, MNO3BOJISAOLLNX
BbIMOJIHATL Peann3aLnio NpoeKTa Ha BCex
3Tanax ero XW3HEeHHOro LMK/Ia, a Takxe
NPUMEHEHNs NPUKIAAHOr0 MPOrpPaMMHOro
obecneyeHmns, He0OX04MMOro As peLleHns
pa3AnYHbIX 3a4a4

OLIEHOYHbIe CpefCTBa
MPOMEXYTOYHOI 0
KOHTPOJIS

HeTt

Ha

YMeTb NpuYMeHsTb NpUKIagHoe NporpaMmMHoe
obecneyeHmne, Heobxoammoe AN peLleHus
pa3AnYHbIX 3a4a4

OLleHOYHbIe CPeacTBa
MPOMEXYTOYHOr 0
KOHTPOJIS

HeTt

Oa

OOyueHue c nogKpenseHmeMm

YK-1.2 Ncnonb3yeTt
CUCTEMHbIV Noaxon
4N peleHns
MOCTaBJIEHHbIX 3a4ay.

3HaTb cpencTBa NCKYCCTBEHHOIO MHTENIEKTa
KaK MporpamMmMHbIX CpeacTB, MO3BOIANOLLNX
BbIMOJIHATL pean3allio NpoekTa Ha BCeX
3Tanax ero XW3HeHHoro unkna

OLIEHOYHbIe CpefCTBa
NPOMEXXYTO4YHOIr0
KOHTPONS

HeTt

Oa
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BnapeTtb HaBbiKaMun MPUMEHEHUS CPELCTB
NCKYCCTBEHHOIO NHTE/IEKTa KakK
MPOrpaMMHbIX CPEACTB, MO3BOJAIOLNX
BbINOIHATL PEaNn3aLnio NPoeKTa Ha BCex
3Tanax ero XXM3HeHHoro UuKa, a Takxe
NPUMEHEeHNs NPUKIAAHOIr0 MPOrPaMMHOro
obecneyeHuns, HeobXoANMOro Aas peLleHns
Pa3ANYHbIX 32434

OLeHOYHble CpeacTBa
MPOMEXXYTOYHOr0
KOHTPOJIS

HeTt

Ha

YMeTb NpuMeHaTb NpuKiafHOe NporpaMMHoe
obecneyeHmne, Heobxoammoe LN peLleHus
pa3AnYHbIX 3a4a4

OLLeHOYHbIe CPeacTBa
MPOMEXYTOYHOr 0
KOHTPOJIS

HeTt

Oa

3HaTb CpeCcTBa NCKYCCTBEHHOIO UHTENNEKTa
KaK MporpamMmMHbIX CpeacTB, MO3BOIAIOLLNX
BbIMOJIHATL pean3allio NMpoeKTa Ha BCeX
3Tanax ero XW3HeHHoro unkna

npakTndeckmne 3agaydn

Oa

Het

Bnapertb HaBblkaMn MPYMEHEHUS CPEACTB
MCKYCCTBEHHOr0 MHTE/NIEKTa Kak
NPOrpaMMHbIX CPELCTB, NO3BOAOLLNX
BLIMOJIHATL Peann3aLnio NpoeKTa Ha BCex
3Tanax ero XW3HeHHOro LMK/a, a Takxe
NPYMEHeHNs MPUKIALHOr0 NPOrPaMMHOro
obecneyeHmns, He0bX0AMMOro Ans peLeHns
Pa3/INYHbIX 3a4au

npakTn4eckne 3agadn

Oa

HeTt

YMeTb NpyYMeHsATb NPUKIaLHOe NPorpaMMHoe
obecneyeHmne, Heobxoammoe AN peLleHus
pa3/INyYHbIX 3a4au

npakTn4eckmne 3angaydn

Oa

Het

STansbl Pa3BUTUA CUCTEM UCKYCCTBEHHOIO

uHTennekrta (CUN)

YK-1.2 Ucnonb3yeTt
CUCTEMHBIN NOAX0S
ANS peLleHns
NOCTaBJIEHHbIX 3a4au.

BnapeTtb HaBblKaMu MPUMEHEHUS CPELCTB
NCKYCCTBEHHOI0 NMHTEN1IeKTa KakK
MPOrpaMMHbIX CPELCTB, MNO3BOJIAIOLLNX
BbINOJIHATL Peann3aLnio NpoeKTa Ha BCex
3Tanax ero XW3HEeHHOro LMK/a, a Takxe
NPUMEHEHNS NPUKIAAHOr0 MPOrPaMMHOro
obecneyeHmns, He0bX0AMMOro oS peLleHns
pa3AnYHbIX 3a4a4

npakTn4eckmne 3apdaydin

Ha

HeTt

3HaTb CpeCcTBa NCKYCCTBEHHOIO UHTENNEKTa
KaK MporpamMMHbIX CPeACTB, NO3BOJIAKOLLINX
BbIMOJIHATL peasn3allio NMPpoeKTa Ha BCeEX
3Tanax ero XW3HeHHoro unkna

npakKTn4eckmne 3angaydn

Oa

Het

YMeTb NpyYMeHsATb NPUKIaLHoe NporpaMmMHoe
obecneyeHune, Heobxoammoe ANA pelleHus
pa3/InyHbIX 3a4au

npakTn4eckmne 3ada4dn

Ha

HeTt

BnapeTb HaBblKaMn MPUMeHEHNS CPeacTB
MCKYCCTBEHHOrO MHTE/NIEKTA Kak
NPOrpaMMHbIX CPEACTB, MO3BOALLNX
BbIMOJIHATL Peasn3aLuio NPOeKTa Ha BCex
3Tanax ero XU3HeHHOro LMKNa, a Takxe
NPUMEHeHNs NPUKIAAHO0 NPOrPaMMHOro
obecneyeHuns, HeobXoANMOro aas peLieHns
Pa3/nNYHbIX 3a4au

OLleHOYHbIe CpeacTBa
MPOMEXYTOYHOr 0
KOHTPOJIS

HeTt

HeTt

3HaTb cpenctBa NCKYCCTBEHHOIO MHTEJIJIEKTA
KaK MporpaMMHbIX CpedcTs, MO3BOIAOLLNX
BbIMOJIHATb pean3alnto NpoeKTa Ha BCeX
3TanaX ero Xm3HeHHOoro unkna

OLLeHOYHble CpeacTBa
NPOMEXYTOHYHOr 0
KOHTpOA

HeTt

Ha

YMeTb NpyYMeHsTb NpUKIagHoe NporpaMmMHoe
obecneyeHmne, Heobxoammoe AN peLleHus
pa3AnYHbIX 3a4a4

OLleHOYHbIe CpeacTBa
MPOMEXYTOYHOr 0
KOHTPOJIS

HeTt

Oa

ba3bl 3HaHuN. CUCTEeMbl, OCHOBaHHble Ha 3HAaHUAX
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YK-1.2 Ucnonb3yeTt
CUCTEMHBIN NOoAXo.
ONa peleHns
NMOCTaBJ/IEHHbIX 3a4a.

BnapeTtb HaBbiKaMun MPUMEHEHUS CPELCTB
NCKYCCTBEHHOIO NHTE/IEKTa KakK
MPOrpaMMHbIX CPEACTB, MO3BOJAIOLNX
BbINOIHATL PEaNn3aLnio NPoeKTa Ha BCex
3Tanax ero XXM3HeHHoro UuKa, a Takxe
NPUMEHEeHNs NPUKIAAHOIr0 MPOrPaMMHOro
obecneyeHuns, HeobXoANMOro Aas peLleHns
Pa3ANYHbIX 32434

OLeHOYHble CpeacTBa
MPOMEXXYTOYHOr0
KOHTPOJIS

HeTt

Ha

YMeTb NpuMeHaTb NpuKiafHOe NporpaMMHoe
obecneyeHmne, Heobxoammoe LN peLleHus
pa3AnYHbIX 3a4a4

OLLeHOYHbIe CPeacTBa
MPOMEXYTOYHOr 0
KOHTPOJIS

HeTt

Oa

3HaTb CpeCcTBa NCKYCCTBEHHOIO UHTENNEKTa
KaK MporpamMmMHbIX CpeacTB, MO3BOIAIOLLNX
BbIMOJIHATL pean3allio NMpoeKTa Ha BCeX
3Tanax ero XW3HeHHoro unkna

OLLeHOYHbIe CpeaCTBa
NMPOMEXYTOYHOr o
KOHTpONA

HeTt

Oa

Bnapertb HaBblkaMn MPYMEHEHUS CPEACTB
MCKYCCTBEHHOr0 MHTE/NIEKTa Kak
NPOrpaMMHbIX CPELCTB, NO3BOAOLLNX
BLIMOJIHATL Peann3aLnio NpoeKTa Ha BCex
3Tanax ero XW3HeHHOro LMK/a, a Takxe
NPYMEHeHNs MPUKIALHOr0 NPOrPaMMHOro
obecneyeHmns, He0bX0AMMOro Ans peLeHns
Pa3/INYHbIX 3a4au

npakTn4eckne 3agadn

Oa

HeTt

YMeTb NpyYMeHsATb NPUKIaLHOe NPorpaMMHoe
obecneyeHmne, Heobxoammoe AN peLleHus
pa3/INyYHbIX 3a4au

npakTn4eckmne 3angaydn

Oa

Het

3HaTb cpenctBa NCKYCCTBEHHOIO MHTEIEKTA
KaK NMporpaMmMHbIX CpedcTs, MO3BOJIAOLLINX
BbIMOJIHATL Pe€asn3allio NMPOEKTa Ha BCEX
3TanaX ero Xm3HeHHoro unkna

npakTn4eckmne 3apda4din

Ha

HeTt

OCHOBHbI€E MOJIOXKEHUA HeYeTKOMN JIOTUKHU

YK-1.2 Ncnonb3yeTt
CMCTEMHBIN Noaxon
ONs peleHuns
NMOCTaB/IEHHbIX 3a4au.

YMeTb NpuMeHsTb NpuKIagHoe NporpaMmMHoe
obecneyeHmne, Heobxoammoe AN pelleHus
pa3anYHbIX 3a4a4

npakTn4yeckne 3agadn

Oa

HeTt

3HaTb cpencTBa NCKYCCTBEHHOIO MHTENJIEKTA
KaK MporpamMMHbIX CPEACTB, NO3BOJIAKOLLNX
BbIMOJIHATL pean3allio MPOeKTa Ha BCEX
3Tanax ero Xm3HeHHoro unkna

npakTn4eckmne 3angaydn

Oa

HeT

BrnageTb HaBblKaMy MPUMEHEHUS CPEACTB
NCKYCCTBEHHOM0 UHTE/IeKTa Kak
MPOrpaMMHbIX CPELCTB, MNO3BOSAOLLNX
BbINOHATL peann3alunio NpoekTa Ha Bcex
3Tanax ero XW3HeHHOro LMKa, a Takxe
NpPVYMEHEeHNs MPUKIaAHOrO MPOrPaMMHOro
obecneyeHus, HeO6X0ANMOro As peLleHns
Pa3fINYHbIX 3afay

npakTn4eckne 3anadu

Oa

Het

YMeTb NprYMeHsATb NPUKIaLHOEe NporpaMMHoe
obecneyeHune, Heobxoammoe ANA pelleHus
pa3/InyHbIX 3a4au

OLIEHOYHbIE CpefCTBa
MPOMEXYTOYHOI 0
KOHTPONIS

HeTt

Ha

3HaTb cpencTBa NCKYCCTBEHHOIO NHTENIEKTA
KaK NMporpamMMHbIX CpedcTs, MO3BOMIAOLLNX
BbIMOJIHATb pean3alnto NPpoeKTa Ha BCEX
3TanaX ero Xm3HeHHOoro unkna

OLUeHO4YHble CpeacTBa
NMPOMEXYTOYHOIro
KOHTpONA

HeTt

Oa

BnapeTtb HaBblKaMu MPUMEHEHUS CPELCTB
MCKYCCTBEHHOr 0 HTENIeKTa Kak
NPOrpaMMHbIX CPEACTB, MO3BONAOLLNX
BbINOJIHATL Peann3aLnio NpoeKTa Ha BCex
3Tanax ero XW3HEeHHOro LKA, a Takxe
NpUMeHeHs NPUKIaLHOro NPoOrpaMMHOro
obecneyeHmns, He0bX0AMMOro As peLleHns
pa3AnYHbIX 3a4a4

OLIEHOYHbIE CPpefCTBa
MPOMEXYTOYHOI 0
KOHTPONIS

HeTt

Ha
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MawuHHOe 06yquue. Perpeccuﬂ, KﬂaCCMCbVIKaI.IMfI U Knactepusauus.

YK-1.2 Ucnonb3yeTt
CUCTEMHbIV Noaxon
4N peleHns
MOCTaBJIEHHbIX 3a4ay.

YMeTb NpuMeHATb NpUKagHoe NporpamMMHoe
obecneyeHune, HeobxoanMoe ANs peLleHns
Pa3NYHbIX 3a4a4

OLlEHOYHbIe CpefCcTBa
NPOMEXXYTOYHOIr0
KOHTPONSA

Het

Oa

BnapeTb HaBbiKaMu MPUMEHEHUS CPELCTB
NCKYCCTBEHHOIO NHTE/IEKTa Kak
MPOrpaMMHbIX CPEACTB, MO3BOJAIOLWNX
BbINOJIHATL peann3aLnio NpoeKTa Ha BCex
3Tanax ero XU3HeHHOro UKKa, a Takxe
NPUMEHEHNS MPUKIAAHOr0 NPOrpaMMHOro
obecneyeHuns, Heobxo0AMMOro Ans peLleHns
Pa3NYHbIX 3a4a4

OLIEHOYHbIe CPefCTBa
NPOMEXYTOYHOr 0
KOHTpOS

HeTt

Oa

3HaTb cpencTBa NCKYCCTBEHHOIO MHTENJIEKTA
KaK MporpamMMHbIX CPeEACTB, MNO3BOJIAKOLLNX
BbIMOJIHATL peanm3allio MPOoeKTa Ha BCEX
3Tanax ero Xm3HeHHoro unkna

OLeHOYHbIe CpeacTBa
MPOMEXXYTOYHOr0
KOHTPOJIS

HeTt

Ha

BnapeTb HaBblkaMW MPYMEHEHNS CPeACTB
NCKYCCTBEHHOM0 UHTE/IeKTa Kak
MPOrpaMMHbIX CPELCTB, MNO3BOSAOLLNX
BbIMOJHATL peann3aLnio MpoeKkTa Ha Bcex
3Tanax ero XW3HeHHOro LMK/a, a Takxe
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YMeTb NpYMeHsATb NpUKIaLHoe NporpaMmMHoe
obecneyeHune, Heobxoammoe ANA pelleHus
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BnageTb HaBbIKaMuN MPUMEHEHNS CPELCTB
MCKYCCTBEHHOrO MHTE/NIEKTA Kak
NPOrpaMMHbIX CPEACTB, MO3BOALLNX
BbIMOJIHATL Peann3aLuio NPoeKTa Ha BCex
3Tanax ero XU3HeHHOro LMKNa, a TakxKe
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obecneyeHuns, HeobXoANMOro ans peLieHns
Pa3/NYHbIX 3a4av

npakTn4eckne 3agadn

Oa

HeTt

3HaTb CpefCTBa NCKYCCTBEHHOr0 UHTE/NNEKTa
KaK MporpaMmMHbIX CpedcTs, MO3BOIAOLLNX
BbIMOJIHATb pean3alnto NMpoeKTa Ha BCeX
3TanaX ero Xm3HeHHoro unkna
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BnapeTtb HaBbiKaMun MPUMEHEHUS CPELCTB
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2,

TunoBble KOHTPOJibHbIE€ 3aA4aHUA UM NHbIe MaTepuan.bl, HeobOXxoauMble ONA OLEHKU 3HaHMﬁ,

YMEHUI, HaBbIKOB U (UNK) ONbITa AeATENLHOCTU, XapaKTepusyoLlyue npouecc (popMMPOBaHUSA KOMNETEHLUIA B
xof4e OCBOeHuUsi o6pasoBaTenbHON NpPorpaMmbil.

2.1. ®opMbI TeKyLLEro KOHTPONA yCneBaemMocTu

Mpumep MHAMBUAYaANbHOIO 3a4aHUA Ha NpakTUYeckyto paboTty

OTyeT no uHAMBUAyanbHOMY 3ajaHulo NMpvHMMaeTcs B Buae pacnedvatkn PDF cbaiina nomyyeHHoro no
cpeacTBaM IKCropTa JIMCTUHIA U pe3ynbTaToB BeiBoda M3 jupyter notebooks ¢ ykazaHuem ®O 1 Homepa BapuaHTa
3agaHuns B 3arofoBKe.

Paszgen 4. MawunHHoe ob6yueHune. Perpeccus, knaccudcgpukauma u knacrtepusaums.

MocTpoeHne NMHENHOW perpeccnn Mexay 3agaHHbiMu napameTpamu X n 'Y oaa 3a4aHHOro Knacca B Habope
Npucbl uwepa no BapnaHtam. OdbopmaeHune rpapuKa nosy4yeHHoM perpeccun.

Knacc MapameTp X MapameTtp Y
setosa sepal_length sepal_width
setosa sepal_length petal_length
setosa sepal_length petal_width
setosa sepal_width petal_length
setosa sepal_width petal_width
setosa petal_length petal_width
versicolor sepal_length sepal_width
versicolor sepal_length petal_length
versicolor sepal_length petal_width
versicolor sepal_width petal_length
versicolor sepal_width petal_width
versicolor petal_length petal_width
virginica sepal_length sepal_width
virginica sepal_length petal_length
virginica sepal_length petal_width
virginica sepal_width petal_length
virginica sepal_width petal_width
virginica petal_length petal_width
setosa sepal_length sepal_width
setosa sepal_length petal_length
setosa sepal_length petal_width
setosa sepal_width petal_length
setosa sepal_width petal_width

TecTupoBaHue

TunoBown BapuaHT. BepHbI OTBET BblaesneH KypCuBoM.

1. YTto ABNsAeTCA BXOAOM UCKYCCTBEHHOTO HEMpPOHA?
1) MHOXEecmeo cuzHaros

2) eQNHCTBEHHbIN curHan

3) BecoBble 3HaYeHNUs

4) 3Ha4YeHNs1 aKTUBALMOHHOW (OYHKLMMN

2. YTO Takoe MHOXECTBO BECOBbIX 3HAYEHNIN HEMPOHA?



1) MHOXecmeo 3HayqeHuli, xapakmepusyrowux "cumny" coeduHeHul daHHO20 HelipoHa C HelpoHamu
npedbidyweao crosi

2) MHOXECTBO 3Ha4YeHWIh, XapakTepuaylwmx "cuny" coeguHEeHWM [aHHOro HeWpoHa C HerpoHamu
nocneayoLlero crnos
3) MHOXECTBO 3HAYEHWNIN, XapaKTEPU3YHOLLMX BbIYUCNTESNBHYIO "cnny" HerpoHa

3. AkTuBauUMOHHOM (pyHKUMEN Ha3blBaeTCS:

1) ¢byHKyuS, eblducrnsiowast 8bIXo0HOU cuzgHasl HelpoHa

2) pyHKUMS, CyMMUPYIOLLASA BXOOHbBIE CUTHAMbl HEMPOHAa

3) dyHKUMA, KOPPEKTUPYIOLLIas BECOBbIE 3HAYEHUS

4) dbyHKLMA, pacnpedensaoLLas BXOAHbIE CUrHarbl Mo HEMPOHaM

4. CeTblo 0e3 06paTHbIX CBA3€El Ha3blBaeTCs CETb,

1) BCE CINOW KOTOPOWN COEaNHEHbI NepapXmnyeckn
2) y Komopol Hem cuHarmu4ecKux cesidell, udyuiux om ebixo0a HEKOMopo2o HelipoHa K exodam

3Moeo xe HelpoHa unu HelpoHa u3 npedbidyu,e2o crios
3) Yy KOTOPOW €CTb CMHANTUYECKNE CBSA3M

5. Cnoem HeEMpOHHOW CETU Ha3biBAaeTCS MHOXECTBO HEVPOHOB,

1) He umerowjux Mexdy cobol cuHanmu4yeckux cessel

2) npuHUMarwux 8Xxo0HbIe cu2Hallbl C 0OHUX mex Xxe y35108 3) ebifaruiux 8bIX0O0HbIE
CueHarbl Ha 0OHU U me e y3ribl

6. Kakne ceTu xapakTepusyoTcs OTCyTCTBUEM NamMAaTn?
1) ogHOCONHbIE

2) MHOrOCIoWHbIE

3) 6e3 obpamHsbix cesizeli 4) c 0bpaTHbIMMK CBA3SAMMU

7. Oby4yeHnem Ha3sblBaloT:

1) npoLeaypy Bbl4MCNEHMS MOPOroBbIX 3HAYEHUIN ANa PYHKUNA akTuBaumum
2) npoueaypy NOACTPOVKM CUFHANOB HEMPOHOB
3) npouedypy nodcmpoliKu 8eCo8biX 3Ha4YeHul

8. CeTu npsAMOro pacnpocTpaHeHus - 3TO:
1) ceTu, umetoLne MHOTO CIloeB

3) cemu, y komopbix Hem namsamu 4)
CeTH, Y KOTOPbIX €CTb NamMsATb

9. Mpw kakoM anropntTMe 0byyeHusi obyyaroLee MHOXECTBO COCTOUT TOSbKO M3 BXOOHbLIX BEKTOPOB?
1) obyyeHue c yuntenem 2)
obyuyeHue 6e3 yyuumens

10. Mpu Kakom anropuTMe oBy4eHns oby4yatoLee MHOXECTBO COCTOUT Kak U3 BXOAHbIX, TaK M U3 BbIXOOHbLIX
BEKTOPOB?

1) "obyueHue ¢ yqumenem" 2)

"obyyeHne 6e3 yuntensa"

11. Kak nponcxogut oby4yeHne HeMpOHHON ceTn?
1) 3KCMepTbl HACTpaMBaOT HENPOHHYIO CETb

2) CeTb 3anyckaeTcAa Ha 06yqarou4eM MHOXeCTBe, W He3anenCcTBOBaHHbIE HeVIDOHbI
BbIKNObIBAOTCA



3) cemb 3arnyckaemcsi Ha obyyJarouieM MHoxecmee, U nodcmpaugaromcsi 6€C08bIe 3Ha4YeHUS

4) ceTb 3anyckaeTcsa Ha oby4yaroleM MHOXECTBe, U [oBaBnAlTCa unm youparTcs coeanuHeHus
MexXay HerpoHamu

12. CnHancamu Ha3sbiBaloTCS:
1) moyku coeduHeHuUs HEUPOHOB8, Yepe3 Komopsbie nepedaromcsi HelipOHHbIe CU2Harlbl

2) "ycuKn" HEMPOHOB, MO KOTOPbLIM MPOXOAAT SNEKTPOXUMUYECKME CUTHanNbI 3) TeNO HENPOHa, B
KOTOpPOM npoucxoamt obpaboTka aneKTpOXMMUYECKOro curHana

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

MepeyeHb BONPOCOB AJisi MPOMEXYTO4YHOM aTTecTaumm (3a4eT)
1. Knaccudumkauua metogom gepesbeB pelleHuin. [Nprumepbl NpakTUYeckux 3agay.

Knactepusaums. Metog K-cpegHux.
BanecoBckuin nogxoa B 3agadax knaccudgukaumm. Knaccmdgukaumsa TekCToB U unbTpaums cnama.

Mepbl 1 MeTOAbI OLIEHKN KaYeCcTBa pe3ynbTaToB B pa3paboTke AaHHbIX U MalMHHOM 0b6y4veHumn (ROC-AUC
anarpaMmmel ).

oD

UTo Takoe ckonb3sduee cpeaHee?

YT0 Takoe F-score 1 3a4em ero ncnonb3yoT?
Mean/median/mode — 410 3T0?

Buabl MmeTpuk malLmMHHOro obyveHunss anst knaccudmkaummn?

9. Yto Takoe owmnbkm 1 1 2 poga, NpMBECTM NPUMEP.

10. JanTe onpegeneHue HecbanaHCMpOBaHHOMY HABOPy AaHHbIX.
11. YT0 Takoe Hopmanuaauus aHHbIX?

12. B uem pasHuuya mexay "oby4varowmm Habopom" u "TecToBbIM HAabopom" B MoAENN MALUMHHOIO 0By4YeHns?
13. YTto Takoe nornctuyeckas perpeccumna?

14. Yto Takoe nonHoTta (recall) n TouHoCTb (precision)?

15. Yto Takoe aHCamMbGnu, N YEM OHU NOME3HbI?

© No o

16. YTo Takoe PCA, 1 4eM OH MOXeT NOMOYb?



3. MeToauuyeckue matepuansi, onpegensiowme npoueaypbl OLleHUBaHUA 3HaAHUN, YMEHUN,
HaBbIKOB U (UNN) oNbITa AEATENLHOCTU, XapaKTepu3syrLume npouecc opMmMpoBaHUA KOMNETEHLUN

YyebHaa gucumnnmHa ¢opMupyeT KOMMETEeHUMM B COOTBETCTBMM C Tabn. 2, npouegypa
OUeHVBaHWA NpeacTaBneHa B Tabn. 3 n peanusyeTcs NO3TanHo:

1-n  9Tan npoueaypbl OLEHMBAHWS: OLEHUBAHME YPOBHHA AOCTWXKEHWUS  Kaxgoro u3s
3anfaHnpoBaHHbIX pe3ynbTaToB 00y4YeHUs — AeCKPUNTOPOB (3HAHWN, YMEHWIA, BIaAeHWUIA) B COOTBETCTBUM
CO LWKanamu n KputepusMu, yctaHoBneHHbiMn kaptamu komneteHumn ONMOIT (Mpunoxenne 1 ONOIT).
OKCnepTHOM OLEeHKe npenojasatens NOANEXuT CHOPMUPOBAHHOCTb OTAENbHbIX AECKPUMNTOPOB, AN
OLEHMBaHMSA KOTOpbIX MNpedHa3HayeHa [JaHHas oOueHOYHas npouedypa TeKylwlero KOHTpons w
NPOMEXYTOYHOW aTTecTauMm COrfacHo MaTpule COOTBETCTBMS OLIEHOYHbIX CPEACTB pe3ynbTaram
obyyeHus (Tabn.2).

2-n aTan npouenypbl OLUEHVMBaHMWS: WHTErpanbHas oueHKa [OOCTWXKeHus obyvarowmmcs
3anfaHupoBaHHbIX pe3ynbTaToB 00y4YeHMs MO UuToram OTAENbHbIX BWOOB TEKYLLEro KOHTPONs W

n pOMe)KyTO‘-IHOIZ atTectauunn.

Tabnuua 3

XapaKTepMCTMKa npoueanypbl HpOMe)KYTO'-IHOﬁ aTrecTtauuvum no gucuuninHe

Ne HanmeHoBaHue MeprogmyHocTb 1 cnocod MeToabl Bugpl Cnocob yyeTta
OLEHOYHOro cpefcTBa | NpoBefeHust NpoLeaypbl | OUeHVMBaHMS | BbICTaBNSIEMbIX NHAMBUAOYaNbHbIX
OLEeHMBaHWSA (axcnepmHbil, OLEHOK OOCTVDKEHUI,
(cucmemamuyecku Ha CcaMOOUEHKa, (no obyvarowmxces (KypHar
3aHaAMuUsIX ornpedesieHHo20|  epynrosas namubannbHoU | y4ema ycriegaemocmu,
muna,” n” pa3 8 cemecmp, OUEeHKa, wkarne, 3a4em paboyas KHUXKa
[10 OKOHYaHUU U3yYEeHUsI | 83aUMOOUEHKa, /He3avyem, rnpernodasameris,
pasdena u m.mn./ycmHo, BHEWHASA bansibl, sedomocmb, 3a4emHasi
[IUCbMEHHO) OUEeHKa) petimute) KHUXKa U y4yebHas
Kapmouka,
uHAueuUOyarbHbIU r1aH,
nopmaosnuo)
1 y cMcTEMATUYECKM Ha
OT4eT No NpakTU4ecKomn . paboyasi KHKKa
NPaKTUYECKMX 3aHATUSX 3KCMEepTHbIN 3a4yeT/He3aveT
paboTte npenogasaTens
(MMCbMeHHO)
2
2 pasa B ceMecTp . paboyasi KHKKa
TecTnpoBaHue 9KCMEepTHbIV 3avyeT/He3aveT
(MMCbMEHHO) npenogasaTens
3
MpomexyToyHas MO OKOHYaHUW N3yYeHus . BELOMOCTb, CUCTEMA
9KCMEepTHbIV 3a4yeT/He3aveT
aTTecTauus (3a4er) Kypca (MMCbMEHHO) ANC Caml'TY

Ha atane TeKyU.LeVI npomemyTquoﬁ arrectaunn ncnonblyeTca CuctemMa OLUEeHKN ycneBaemMoCTU

obyuvaroLmxcs,
obyvarowmmucs.

koTopas

no3BoNdeT

dopma OLEHKN 3HAHUIA:

- BbINOMHEHWE 3a0aHNIN: «3a4eTy, «He3adeTy;

- MPOMEXYTOYHas aTTecTaumnst: «3a4yeT», «KHe3aueTy.

Lkana oueHMBaHuUA:
«3a4yeT» — BbICTaBMsIETCS, €CnNn chOPMUPOBAHHOCTL 3asIBNEHHBLIX OECKPUMTOPOB KOMMETEHLMI

npenogasaTtenio  OUEeHUTb YpPOBEHb OCBOEHUA

maTepuana

Ha 50% un BGornee OUEHMBAETCS HE HWXE «yOOBNETBOPUTENBHO» NPU YCMOBUW OTCYTCTBUS KPUTEPUS
«Hey[oBrneTBopuTenbHo». BbicTaBnsetcs, korga obyyalolWMics nokasbiBaeT  XOpOoLUME  3HaHUS
n3y4yeHHoro y4yebHOro maTepuana; CamMOCTOSTENIbHO, JIOTMYHO W MOCMedoBaTENbHO M3naraet U
WHTEpPNpPeTUpyeT maTepuarnbl y4ebHOro Kypca; NONHOCTbIO packpbiBaeT CMbICH NpeariaraeMoro Bonpoca;
BnageeT OCHOBHbIMW TEPMUHAMU W MOHATUSIMW U3YYEHHOro Kypca; MokasbiBaeT YMEHWE NeperoxuTb
TEOpEeTUYECKNE 3HAHWS Ha NpeanonaraeMblii NPakTUYECKUI OnbIT.

«He3aueT» — BbicTaBnsieTCs, €CNY CHOPMUPOBAHHOCTb 3asIBMEHHbIX 4ECKPUMNTOPOB KOMMETEHLNIA
MeHee yem 45% (B cooTtBeTcTBUM C KapTamu komneTeHumn OrIOIM) oueHnBaeTcs KpUTepuUsiMU
«y[OBMNETBOPUTESNBHO», «XOPOLLOY» U «OTIIMYHOY: NPU OTBETE 00Y4atoLLEerocs BbISBUNNCH CYLLLECTBEHHbIE



npobenbl B 3HAHUAX OCHOBHbIX MOMOXEHUM (aKTUYecKoro maTtepuana, HeyMeHue C MNOMOLLbIO
npenogaBaTensd nonyuuTb nNpaBUMbHOE peLUEeHUE KOHKPETHOW MpakTU4eCcKOM 3ajadM u3 4ucna
npegycMoTpeHHbIX paboyen nporpaMMon y4ebHON ANCUUMIVHBI.

OTtBeTbl M peleHns OOy4alLWMXCs OLEHMBAKTCA MO CregylowyMm  OOLWNM  KPUTEPUSIM:
pacrnosHaBaHue npobnew; onpenenexHue 3HaYUMOM WHopmaumu; aHanus npobnewm;
apryMeHTMpOBaHHOCTb; UCNONb30BaHWe CTpaTerni; TBOpPYECKUN Noaxon; BoiBoAbl; 0bLLas rpaMOTHOCTb.

CooTBETCTBNE KPUTEPUEB OLEHMBaHWA CHOPMUPOBAHHOCTU MNflaHUPYEMbIX pe3ynbTaToB
00yyeHuna (4eckpunTopoB) cucTeMaM OLIEHOK NpeacTaBneHo B Tabn. 4

Tabnuuya 4
MHTerpanbHas oueHka
Kpoutepum TpaamumnoHHaga oueHka BbannbHO-penTNHroBas oueHka
5 5 86 - 100
4 4 61-85
3 3 51-60
2n1 2, Hezavet 0-50
54,3 3auert 51-100

O6yuyatoumecs 0bs13aHbl caaBaTh BCe 3aflaHus B CPOKM, yCTaHOBMNEHHbIE NpenogasarteneM. OueHka
«y,EI,OBJ'IeTBOpI/ITeJ'IbHO» no gucuuniunHe, MOXeT BbICTaBNATbLCA U Npu HenosfHomn C(bOpMVIpOBaHHOCTI/I
KOMMETEHLUMA B XOA4e OCBOEHWUs OTAENbHOW Y4eOHOM AWUCUMMNMMHBI, ecnu Ux (opMUpOBaHUE
npegnonaraeTcs NpoAoKMTL Ha Gonee No3gHMX aTanax obydeHus, B XoOe U3ydeHUs Opyrux y4eGHbIX
ONCUNNNYH.



