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1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

[enp u3ydeHUs TUCHUIUIHHBL: 03HAKOMJICHHE 00YUYaIONIUXCS C COBPEMEHHBIMH ITPOTPAMM-
HBIMU CPEJICTBAMH M METOJIaMU HUCKYCCTBEHHOTO MHTEJUIEKTA, PA3BUTHE MPAKTUYECKUX HABBIKOB
UX HCIIOJIb30BAHUS JUIS PEIlIeHuUs 3a71a4 MpodhecCHOHaNbHOMN e TEIbHOCTH.

3aia4yu TUCHUIUINHBIL:

— 3HAKOMCTBO C COBPEMEHHBIM COCTOSIHUEM HCCIIEI0OBaHUI B 00JIaCTH MAIIUHHOTO 00Y-
YEHMUS;

— H3y4YeHHE MPUHIUIIOB U MOJENIEeH MPEACTABICHUS U OMUCAHUS TEXHOJIOTUN MaIlIMHHO-
ro o0y4yeHus;

— (opmupoBaHue YMEHHUI OnpenesTh Ha3HaYEHUE, BHIOMPATh METOJBI U CPEACTBA IS
MOCTPOEHHUS CUCTEM UCKYCCTBEHHOTO HHTEIICKTA;

— (opmupoBaHUE HABHIKOB aHAJIM3a MPEIMETHOW OOJIACTH M MCIIOJIb30BAaHUE arllapara
MPOCTEUIIIEr0 aHAIN3a IaHHBIX;

— Pa3BHUTHUC HABBIKOB CaMOCTOSITEIbHOM Hay‘lHO-HpaKTH‘IeCKOﬁ ACATCIIBHOCTH.

2. Mecro nucuuminunbl B cTtpykrype OIIOII BO

JlucuuniamHa OTHOCUTCS K TUCHUILIMHAM 3JIEKTUBHOTO MOAYNs «/CKyCCTBEHHBIM MHTEI-
JIEKT B IPOMBIIIJIEHHOCTH» YaCTH Y4eOHOro Iu1aHa, GopMHpPYyEeMOi ydacTHUKaMHU 00pa3oBaTelb-
HBIX OTHOILICHHH.

N3ydenne nucuuruivHbl 0a3upyeTcs Ha 3HAHUSX, TOTYYEHHbIX NPU N3YYEHUH MaTeMaTH-
KM MalllMHHOTO 0Oy4Y€eHUsl, TEOPETUUECKOI U MPHUKIaHON MHPOPMATUKHU U MPOTPaMMHUPOBAHUS.

Heo6xoauMbpIMU yCITOBUSAMU JUIsI OCBOSHUS! TUCIMITIIMHBI SBIISIOTCS:

3HaHUE:

— OCHOB MaTeMAaTHUKU MAlIMHHOTO oOy4yeHMs. B ToM uducie mOHATHI U METOOB JIMHEH-
HOW M BEKTOPHOM anreOpsl, reoMeTpun U AuQQepeHnnanbHOro HCYUCICHNs, OCHOBHBIX TOHS-
THWA TEOPUH BEPOATHOCTEN U MATEMaTUYECKON CTaTUCTUKH;

— KaK MpOSBIATh MHULMATHBY U OBITh HM300peTaTeNbHbIM B IUIAHE WACHTU(UKAIUH,
aHaJIM3a U OIICHKU UHPOPMAIIUH, [TOJIy4aeMOU U3 pa3IuYHbIX HCTOUYHUKOB;

yYMEHHE:

— pa3pabaTbIBaTh aJITOPUTMBI M IPOTPaMMBbI JJIsl PEILIEHUS] TPaKTUYECKUX 3a/1a4;

— aHaJIM3UPOBATH PE3YNIbTaThl COOCTBEHHOM /I€ATEILHOCTH B CPABHEHUHU C OKUJAAHUSIMU

U IOTPEOHOCTSIMY;

BJIaACHHUC!



— HaBbIKaMU 00pabOTKM JAHHBIX C TIOMOIIBbIO HHPOPMAIIMOHHBIX TEXHOJIOTHH;
— HaBBIKaMHU TIOWCKA U aHAIM3a WH(popMauu, HEOOXOAUMON AJIs PEIICHUS TOCTABJICH-

HOM 3aJauu.

3. Pe3yﬂbTaTLl oﬁyqe}mﬂ o JTUCHUIIJINHE

[Tponecc u3y4yeHHus AUCHUILUIMHBI HANIpaBiieH HA (pOPMUPOBAHUE CIETYIOIUX KOMIIETEH-

105058

Tabmuma 3.1

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINHN

Kox 1 HanmeHOBaHNE HHANKATOPa
noctkeHus komnerenuu (MJ1K)

KO[[ 1 HAaMMCHOBAHUE PE3YyJIbTaTa
06yqu1/1$1 10 JUCIHUIIIINHEC

YK-1 CrocobeH ocymiecTBISTh Mo-
UCK, KpUTHUCCKHI aHAIN3 M CHHTE3
nH}popManuy, IPUMEHITh CHCTEM-

HBII TOX0[ VISl PEICHNUS TTOCTaB-
JICHHBIX 33134

VYK-1.1 Ocymectsisier BEIOOp ak-
TYaJIbHBIX POCCHHCKHX ¥ 3apy0ex-
HBIX UICTOYHHKOB, a TaK )K€ IOUCK,
c6op u 06padoTKy HHDOPMAITHH,
HEOO0XOIUMOH JIs peleHHs Io-
CTaBIJICHHOI 3a1a4nt

3uath (31) akTyanbHble HCTOUHUKH
0 COBPEMEHHBIX HHCTPYMEHTAIIb-
HBIX CPEJICTBAX UCKYCCTBEHHOTO
HHTEIJICKTa

Ymers (V1) BeiOupats uHpOp™Ma-
LHIO 00 MCIOJIB30BaHUH COBPEMEH-
HBIX HHCTPYMEHTAIIbHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEJUICKTA AJIsI
peleHus] KOHKPETHBIX 33724

Bramets (B1) HaBbIKaMu MOKCKA,
cOopa u 006padoTKH nHGOpMaLUH,
HE0OX0IMMOI1 JJIsl peLIeHusI 1o-
CTaBJICHHOH 3aJa4u

VK-1.2 CucremaTusupyer 1 KpUTU-
YEeCKH aHAU3UpYeT nHpopmaluio,
TIOJTYYEHHYIO U3 Pa3HbIX HCTOYHHU-
KOB, B COOTBETCTBHUH C TPEOOBaHUSA-
MH 1 YCIIOBUSIMH 33/1a41

3Hath (32) cOBpeMEHHbIE HHCTPY-
MEHTaJIbHBIE CPEICTBA HCKYC-
CTBCHHOT'O HHTEJUICKTA

Ymets (V2) aHaIu3upoBaTh JaHHBIE
Y BBIOUPATH CPEJICTBA ISl PELICHHSI
MOCTABJICHHOH 33/1a4u

Bnaners (B2) HaBbikamu BeIOOpa
ONTHMAJILHBIX CPEJICTB JIJIsI peliie-
HUS 3a[1a41 CPEACTBAMH HCKYC-
CTBCHHOT'O MHTEJUICKTa

[TKC-2. CriocoGHOCTB OTpeessiTh
TpeboBanus k IC, BO3BMOXHOCTH HX
peanu3aiyu, IpoeKTUPOBATh U
BHEIPsITH IC

TIKC-2.1 CriocobeH BBISIBIISATE TEp-
BOHaYaJibHbIC TPCOOBAHMUS 3aKa34H-
ka k UC, cuieHapwmii peannzanuu,
NPOCKTHPOBATH U BHEAPSTH IC

3uaTth (33) TpebGoBaHUS K CHCTEMAM
UCKYCCTBEHHOTO MHTEILIEKTA

VYmets (V3) ucrnop3oBaTh COBpe-
MCHHBIC IPOrpaMMHBIC CPEACTBA U
TEXHOJIOTHH I pa3paboOTKH Cu-
CTeM MCKYCCTBEHHOTO HHTEJUIEKTa

Bnanets (B3) HaBBIKaMU HCITOTB30-
BaHUS MPOTPAMMHEIX CPEJICTB U
TEXHOJIOTHI cO0pa, XpaHEHUS U
00pa0bOTKU JaHHBIX JUIS IPOCKTH-
poBaHUs U Pa3pabdOTKU CHCTEM HUC-
KYCCTBEHHOT'O HHTEJICKTA

TTKC-3. CiocoOHOCTh aHATH3UPO-
BaTh, MOACIUPOBATH U aJalITUPO-
BaTh OU3HEC-TTPOIIECCHI K BO3MOXK-
HocTsim VIC

ITKC-3.1 CniocobeH pa3pabaTbiBaTh
HWHCTPYMEHTBI U METO/IbI cOopa uc-
XOJ/IHBIX JaHHBIX Y 3aKa3uMKa, pas-
pabaTeIBaTh M BEIOMPATh HHCTPY-

3uath (34) HHCTPYMEHTHI H METOBI
cOopa JaHHBIX IS MOJEIHPOBA-
HUS ¥ aBTOMAaTH3alnu On3Hec-
MPOIIECCOB




MEHTHI H METOJIOB MOJCTHPOBAHUS
o6usHec-mpomeccoB B UC

Yumets (Y4) npuMeHsTh HHCTPY-
MEHTaJIbHBIE CPEICTBA UCKYC-
CTBEHHOTO MHTEIJIEKTa [T MOJe-
JTMPOBAHUS W aBTOMATH3AIH ON3-
HEC-TIPOLIECCOB

Bnagets (B4) HaBpIKaMH UCITOJTBE30-
BaHHS HHCTPYMEHTAIIbHBIX CPEIICTB
HCKYCCTBEHHOTO MHTEIUIEKTA ISl
MOJICIIMPOBAHMS U aBTOMATU3ALUU
OM3HEeC-TIPOLIECCOB

4.

O0BbeM IUCHUIIINHBI

OOmmumii 00beM TUCHMILIMHBI COCTABIIIET 3 3a4ETHRIX equHUIb], 108 yacos.

Tabnuma 4.1
AyIUTOpHBIC 3aHATHUS / KOHTAKT-
®opma | Kype/ Has pabora, Jac. CamocTog- Kon- ®opma mpo-
o0yue- ce- Tex [IpakTrue- JlaGopa- TeJIbHAs pa- TPOJIb, | MEKYTOYHOMU
HUsA MCCTpP — CKHUC 3aHsI- TOPHBIC 3a- 6OT8., yac. yac arrecraguu
I THUA HATHUA
OuHas 3/6 18 - 34 56 - 3auer
5. CTpyKTypa U coJep:kaHHe TUCHUILIHHBI
5.1. CtpykTypa AUCIUTIIMHBI
ouHas ¢opma odyuenus (OPO)
Tabauma 5.1
CrpykTypa TUCIHILUINHBI AYMTODHBIE 321~
Ne TPYKTypa MCLIHAIL THSI, Yac. CPC, | Bcero, Koz O11eHOYHEIE
/n Homep Hammenosanwme pasnena JL. Mp. | JIa6. Hac. Hac. WIIK cpesictsa
pasnena
VK-1.1
VK-1.2
1 1 BBenenue. OcHOBBI Ma- 2 ) 2 6 10 TIKC- KonTtponbHas
OIMHHOTO 00yUYeHHS 21 pabota Nel
IIKC-
3.1
VK-1.1
VK-1.2
2 2 MeTto bl OHEI/IMHS&L{I/II/I. 2 ) 6 8 16 TIKC- KouTponbHas
I'paieHTHBIN CITyCK 2.1 pabora Ne2
TIKC-
3.1
VK-1.1
VK-1.2
. IKC- KonTtponbHas
3 3 JluneiliHas perpeccust 2 - 4 6 12 21 paGora N3
IIKC-
3.1
VK-1.1
YK-1.2 Komnoksuym
4 4 MeTO}IV Ommmxcajimmx 4 - 6 8 18 TKC- Nel, KonTposb-
cocencu 2.1 Hast padota Ned
TIKC- p ®
3.1




VK-1.1
VK-1.2
HawuBHbiii OaiiecoBCKHUIA [IKC-
KIaccuukaTop 21
IIKC-
3.1

VK-1.1
VK-1.2
Jloructuueckas perpec- ITKC- KonTtponsHas
cust 21 pabora N5
ITKC-
3.1

YK-1.1
YK-1.2 KonTtponsHas
IKC- pabota Neb

21 Komnoxsuym
IIKC- Ne2
3.1

7 7 JepeBbs pemreHmit 2 - 4 8 14

VK-1.1
VK-1.2 WnpuBunyans-
TIKC- HOE 3a/JjaHHE,
21 Konnoxksuym

TIKC- No2
3.1

8 8 Knacrepuzanus 2 - 4 8 14

Hroro: 18 - 34 56 108 X X

3aounas ¢popma o0yuenus (3P0O)
He peanusyercs
OuHo-3a0uyHas ¢popma 00yuenusi (O3PO)

He peanusyercs

5.2. Coneprxanue JUCIUATIIHHBL.

5.2.1. ConeprxkaHue pa3/ienoB AUCIHUIUIMHBI (TUIAKTHYSCKHE STUHHUIIBI)

Pa3nen 1. BBenenne. OcHOBbI MAIIMHHOTO 00y4eHusi. MammnuHoe oOydenue. O0yde-
HUE 10 MpeleJeHTaM U JelyKTuBHOoe oOyueHune. Kareropum 3amad mMamumHHOro ooyueHus. Me-
TOJBl M AJTOPUTMBI MalIMHHOTO oOy4yeHus. OOydwaromasi BbiOOpka. OOydaroniee U TECTOBOE
MHOecTBa. Kpocc-Banmmaanus.

Pa3nesn 2. Meroasl ontumuszanuu. I'paguenTHbli cnyck. 3ajaya perpeccuu M Kjac-
cudpukammu. Oynkuus noreps. Onrumuszanus. Ilepedop no cerke. [IpousBoHast, yacTHbIE MPO-
U3BOJIHbIE, TPAJUEHT. [’ paqueHTHBIN cIlyck, npobiiema BeiOopa mara. CTOXacTUYECKUi rpaau-
eHTHBIH cryck. Mcmonb3oBanue momenta. Adagrad, Adadelta, Adam. RMSProp.

Paszpen 3. Jluneiinas perpeccusi. [loctaHOBKa 3amauM JUHEHHON perpeccun. Merton
HaUMEeHBIINX KBazapaTos. Kopapuanus, koppensims. Kpurepuit R%. AHanm3 0CTaTKOB.

Pa3nen 4. Mertoa Oam:kaiimux coceneii. [lorsitue u cBoiictBa MeTpuku. OcnabneHue
TpeOOBaHUs K HEPABEHCTBY TpeyrojbHHUKa. ba3oBblil anroput™m knaccuduxanuu metogom 1-NN

u k-NN. IIpenmymectBa u Hegocratku. Merpuku L1, L2, Xemmunra, JleBeHiuTeitHa, KOCUHYC-
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Hoe paccrosiHue. [loreps TOUHOCTH HOPMBI B BBICOKHMX pa3MepHocTax. Hopmanuzanus koopau-
Hat. [IpenBapurenbHas TpaHcopManus MPOCTPAaHCTBA Mpu3HaKoB. Merpuka MaxananoOuca.
Kpocc-pamunamus metonom «0e3 oxnoro» (leave one out). Ompenenenue rpaHmil, MOKa3aTelb
norpaHu4Hoctu. Cxkarue 1no AaHHbIM. [loHATHSA BBIOpOCA, IPOTOTHUIA, YCBOEHHON TOUKU. AJro-
putm Xapta (Hart). Perpeccus meromom k-NN. Bispemennsie cocenu. CBs3b C rpaJiHCHTHBIM
cnyckoM. Croxactudeckas (GOpMyIHpoBKa, softmax. Meron coceaHuX KOMIIOHEHT (neighbour
component analysis). CBsi3p ¢ BBINIYKJIOH onTuMmu3anueid. Meron Oonpmoro 3amaca (Large
margin NN). Ontumusanus kiaccuukaropa, k-d mepeBbs. Xeld, 4yBCTBUTEIbHBIE K JIOKAJIb-
HOCTH, XEIlU COXPaHSIOIHUE JOKAIbHOCTb.

Pa3nes 5. HauBHbl1# 0aliecoBckuil KiaccupukaTop. YciaoBHast BEpoITHOCTh. baiieco-
BO pematomiee npasuio. OOHOBIIEHHE BeposTHOCTeH. HauBHBIN KitaccupuKaTop, mpeamnoioxKe-
HHUE O HE3aBHCUMOCTHU NpU3HAKOB. OLieHKa MNIOTHOCTU PACHpPEeNeHHs Ul YUCIOBBIX MPU3HA-
KOB. AJIrOpUTMHUYECKHE onTUMuU3auu. Anroputm EM.

Pasznen 6. JlorucTuueckas perpeccusi. Curmounsi. Merog HanOOIBIIET0 MPaBAOIIOA0-
6wus. Jloructuueckas perpeccust st metok 0,1.

Pasznen 7. /lepeBbsi pemiennii. [Tonstue nepesa pemenuii. boppda ¢ oBepUTTUHTOM:
bagging, BeIOOpkHM mpu3HaKoB. AHcamOmau, ciydaineiil ec (Random Forest). [Tonstue suTpo-
iy, onpeaenenne napopmanuu no lllennony. Metpuku: npumecu Jxuau (Gini impurity), 10-
OaBnenHas uH@opmanus (information gain). JlepeBbs perpeccuu. Merpuka Bapuanuu. Henpe-
pBIBHBIE MpU3HAKU. Vcroab30BaHKE TIIaBHBIX KOMIIOHEHT BMECTO Ipu3HakoB. CokpalleHue je-
peBa (pruning).

Paznea 8. Knacrepuzauus. 3anaua oOyuenus 6e3 yuurens. Hemerpuueckas kiacrepu-
3anus: QYHKIUS CXOXKECTH, KOMIIOHEHTHI CBS3HOCTH M OCTOBHBIE JIEPEBbS, HepapXHUuecKas Kia-
CTepHU3alMsl CHU3Y BBEpX. MeTpUKH, OHATHE LIEHTPOUa U MpeacTaBuTens kiuacca. Llentpoun-
Hble anroputmbl: k-means, k-medoid. Anroputmsl, ocHoBaHHbIe Ha IwIOTHOCTH: DBSCAN,
OPTICS. Anroputmbl, OCHOBaHHBIE Ha pacIipe/ieIeHul: cyMMa rayccuaH. Heuérkas kimacrepu-
3anusi, aITOPUTM c-Means. MeTtpuku kadecTBa: leave-one-out, cuimyaT, nHaekc JBuca-bonnnna
(Davies-Bouldin), unaexc Janna (Dunn).

5.2.2. Copeprxkanue TUCHUILUIMHBI 10 BUJAM Y4EOHBIX 3aHATHHA

JleKIIHOHHBIC 3AHATHUSA

Tabmnuua 5.2.1

No Howmep pa3z- O0newMm, vac.
W Jiea TUCIH- 0DO 300 | 0300 Tema nexuuu
TIJTVHBL
1 1 2 - - Beenenne. OCHOBBI MAIITMTHHOTO O0YUYCHUS
2 2 2 - - MeTtoapl onTuMu3anuu. I'pagueHTHbI cryck
3 3 2 - - JluneliHas perpeccus
4 4 4 - - Mertox OmmKalimmx cocenei
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5 5 2 - - HawuBHblii GaliecoBCKHid Kitaccuukarop
6 6 2 - - Jlorucruueckas perpeccus
7 7 2 - - JlepeBbs perienui
8 8 2 - - Knacrepuzanus
Htoro: 18 - - X

I[MpakTuyeckue 3aHATHS

[IpakTryeckue 3aHATUS HE IPEAYCMOTPEHBI YU€OHBIM IIJIAHOM

JlaGopaTopHbie padoThI

Tabmauma 5.2.2

. Howmep pa3- O6mweMm, gac.
- eJa TUCIH- Tema 1abopaTOpHOTO 3aHATHS
| ASTR AR 0PO | 300 | 0300 patop
TUTUHEI
1 1 2 - - Benennie. OCHOBBI MAITTHHOTO 00YUEHUS
2 2 6 - - MeTonmp! onTuMu3anun. [ paTueHTHBIN CITyCK
3 3 4 - - JluHelHas perpeccus
4 4 6 - - Merton Ommxaunx cocenen
5 5 4 - - HawusHrrii OaiiecoBckuii kiaccudukaTop
6 6 4 - - Jloructuueckas perpeccus
7 7 4 - - JepeBps pemreHmi
8 8 4 - - Knacrepuzanus
HUroro: 34 - - X
CamMocTosiTeJIbHAS paﬁoTa CTya€eHTa
Tabmauua 5.2.3
Ne Homep pazaena O06beM, gac.
P pasi Tema Bun CPC
n/m JIACIATUIAHBI 0]0]0) 300 0300
Wzyuenne TeopeTndeckoro
BBenenne. OcHOBBI Ma- v P
1 1 6 - - MaTepuania, MOJATrOTOBKa K
IIMHHOTO O0Y4EHUs .
KOHTPOJILHOH padoTe Nel
Wzyuenne TeopeTndeckoro
Metoapl  ONTHMH3ALH.
2 2 8 - - N MaTepualia, MOJATrOTOBKa K
I'paguieHTHBIN CITyCK .
KOHTPOJILHOH pabote No2
Wzyuenne TeopeTnveckoro
3 3 6 - - Jluneiinas perpeccust Mmarepuaa, MOJArOTOBKa K
KOHTPOJBHOI padote Ne3
4 4 8 ) ) Meton Onmxkaimux co- | M3ydeHune TeopeTH4ecKoro
cenei Marepuana, NOJArOTOBKA K
5 5 6 HauBHblil  GailecoBckuii | KOHTPOJIbHOM padbotre Ned u
Kiaccudukarop K KOJUIOKBUYMY
N3yuenue TeopeTudecKoro
Jlorucruueckass perpec-
6 6 6 - - . Mmarepuaia, MOJArOTOBKa K
KOHTPOJIBbHOM pabote N5
N3yuenue TeopeTudecKoro
. MaTepuana, IIOArOTOBKa K
7 7 8 - - JepeBbs perieHuit p o
KOHTpPOJILHOH pabote Ne6 n
KOJIIOKBHYMY No2
UzyyeHne TeopeTndeckoro
MaTepuana, IIOArOTOBKa K
8 8 8 - - Knacrepuszanus KOJJIOKBUYMY Ne2, BBIIOJI-
HEHUE  WHIUBHIYAILHOTO
3aJ1aHusl
HWroro: 56 - - X X

5.2.3. IlpenoaBanne AUCIUIUTMHBI BEACTCS ¢ MPUMEHEHHUEM CIIETYIONINX BHJIOB 00pa3o-

BaTEIbHBIX TEXHOJIOTHH:




— UKT — rexHonoruu (Bu3yanusanus yuebnoro marepuaia B PowerPoint B ntuanorosom
pexume);

— oO0ydYeHHe B COTpYIHUUYECTBE (KOJUICKTUBHAs, TPYIIIIOBasi paboTa);

— WHIUBHIyallbHas paboTa (laboparopHsie 3austus, CPC);

— TEXHOJIOTHS MPOOJIEMHOT0 O0YUYECHHUS.

6. TemaTuka KypcoBbIX pa0doT/IPOEKTOB

KontponbHbie paboTh/IPOEKTH HE PEYCMOTPEHbI YU€OHBIM IIJIAHOM.

7. KonTpoJibHbIe padoThI
—  3aouHas ¢popma obydenus (3P0): He peanusyercs;

—  ouHo-3a04Has popma oOyuerms (O3DO): He peanu3yercs.

8. OueHka pe3yJbTATOB OCBOEHHS TUCIHUIIIUHBI

8.1. Kpurepuu olieHMBaHUS CTENIEHU MOJIHOTHI U KAYECTBA OCBOCHMSI KOMIIETEHLIUN B CO-
OTBETCTBHH C TUIAHUPYEMBIMHU pe3yJbTaTaMu 00yueHus npuBeeHs! B [Ipunoxxenun 1.
8.2. PeiiTuHroBas cucremMa OLICHUBAHMsI CTEIICHH IIOJHOTHI U Ka4eCTBAa OCBOCHUS KOMIIE-

TeHIMHA o0y4aromuxcs ouHoU opMbl 00ydeHUs pescTaBieHa B Tabnuue 8.1.

Tabnuua 8.1
Ne n/mt Buasl MmepornipusTuii B paMKax TEKYILEro KOHTPOJIs Komrecrso
6aJIoB
| Texymas arrecTanus
1 KontposnbHas pabora Ne 1 0-10
2 KonrtponsHas padora Ne 2 0-10
3 KonTponbaas padorta Ne 3 0-10

HNTOI'O 3a nepByro TEKYIIYIO aTTECTALIMIO 0-30

2 TeKyIasi aTTeCTaIMs

4 KomnokBuym Nel 0-10

5 KonTponbaas padora Ne 4 0-15

HNTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALNIO 0-25

3 TCKYyIIasaA aTTCCTAallnuA

6 KonTponbras padora No 5 0-10
7 KonrtponsHas padora Ne 6 0-10
8 WuauBuayaibHOE 3a/1aHHE 0-15
9 KomnokBuym Ne2 0-10

HNTOT'O 3a TpeThI0 TEKYIIYIO aTTECTAIUIO 0-45

BCEI'O 0-100

9. Y4eOHO-MeTOANYeCKOEe U HHPOPMALIMOHHOE 00ecTiedeHue TN CIUTIINHbI
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9.1. IlepeueHpb peKOMEHIyeMOH JIUTepaTyphl npezacTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHbIe podeccuoHaIbHbIe 0a3bl TaHHBIX U WH(OPMAIIMOHHBIE CIIPAaBOYHBIC
CHCTEMBI:

—  DJeKTpOoHHBIN KaTanor/JnekTponHas oubnmoreka TUY http://webirbis.tsogu.ru/;

— Hudposoii obpazoBarenbHblil pecypc — Oubnmoreuynas cucrema I[PR SMART —
https://www.iprbookshop.ru/;

—  DJEeKTpOHHO-O0MOIMOTEYHAs cucTema «KoHcynpTaHT CTYJCHTa»
www.studentlibrary.ru;

—  DnektpoHHO-Onbmmoreunas cucrema «JIAHby» https://e.lanbook.com,;

—  O6pasosatenbHas mwiatdopma FOPAUT www.urait.ru;

— Hayunas snexkrponnas 6ubmmoreka ELIBRARY.RU http://www.elibrary.ru,

—  bubnmnorexku HedTsaHBIX By30B Poccuu:

e DnekTpoHHas HedrerazoBas OubOnuorexka PI'Y Hedtn m raza um. ['yOkuHa

http://elib.qubkin.ru/;

e  DnekTpoHHas OubmuoTeka YHUMCKOrO rocyaapCcTBEHHOTO HE(PTSHOTO TEXHH-

yeckoro ynuepcureta http://bibl.rusoil.net/;

o BI/I6J'II/IOT6‘{HO'I/IH(i)OpMaI_II/IOHHHﬁ KOMILIEKC Y XTHHCKOTO rocyaapCTB€HHOI'O

TexHuueckoro yuusepcutera YI'TY http:/lib.ugtu.net/books;

— DIekTpoHHas CIIpaBOYHAas CHCT€Ma HOPMATUBHO-TEXHHYECKOH JIOKyMEHTalluu
«TexHnopmaTtusy;

— OKBCOH — uHdopmManonHas cucteMa JI0CTyna K 3JeKTPOHHBIM KaTtajioram OuoO-
anoTeK ceprl 00pa3oBaHUS U HAYKU.

9.3.JIM11eH3MOHHOE U CBOOOJHO pacHpoCTpaHseMoe MpOrpaMMHOe oOecreyeHue, B T.4.
0TEYECTBEHHOI'O MPOU3BO/ICTBA:

- Microsoft Windows;

- Microsoft Office Professional Plus;

- Jupyter Notebook (cBo6oaHO-pacnpoctpansemoe I10);

— Visual Studio Code (cBo6ogHO-pacmpoctpansemoe [10);

— Google Collaboratory (cBo6oaH0-pactpoctpansemoe I10).

10. MarepuajibHO-TeXHHYECKOe o0ecriedyeHue TN CIUTIIUHbI
[TomemieHus A7 IPOBEIEHUS BCEX BHIOB Pa0OTHI, MPEAYCMOTPEHHBIX YUYEOHBIM TUIAHOM,

YKOMIIJICKTOBAHBI HCOGXOI[I/IMBIM 060pyI[OBaHI/ICM U TCXHUYCCKHUMHU CPEACTBAMU 06y‘-IeHI/I$I.
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Taomuua 10.1

O0ecneyeHHOCTh MATEPHAJILHO-TEXHUYECKUX YeaoBuii peaausanuu OIIOII BO

HaunmenoBanue yue0-

HBIX MPEIMETOB, Kyp-

COB, IUCIUIUIHUH (MO-
Iyneit), IpakTHUKH,

HaumeHnoBaHue OMeIeHUH A1 IPOBEJCHUS BCEX BUIOB
y4eOHOH NeaTebHOCTH, IPEAYCMOTPEHHOH y4eOHbIM

Anpec (MECTONIOIOKEHHUE)
MOMEIIEHUH 1J1s TPOBEICHUS
BCEX BHJIOB YUEOHOM siesi-
TEJILHOCTH, MTPEAYCMOTPEHHOM
y4eOHBIM IUIAaHOM (B ciydae

r'][\/ri WHBIX BUOB y4eOHOW | TUIAHOM, B TOM YHCJIC MOMEIICHHUS JIsl CAMOCTOSATEILHON |peau3aiun 00pa3oBaTenbHOM
JESITETBHOCTH, TIPey- | pabOoThI, C YKa3aHUEM MIEPEYHS OCHOBHOTO 000PYIOBAHMS, | IPOrpaMMEBI B CETEBOM (opme
CMOTPEHHBIX YIeOHBIM y4e0HO — HaTJITHBIX TOCOOHH JIOTIONTHUTEIHHO YKa3bIBACTCS
TIaHOM 00pa3oBa- HaNMEHOBAHWE OpTraHU3aIINH,
TEIbHOU IIPOrPaMMbI € KOTOPOM 3aKJIFOUEH A0r0-
BOD)
1 2 3 4
JlexIMoOHHEBIE 3aHATHS: 625039, r. TromeHb, yi.
YueOHast aymuTopus Uil MPOBEOCHUS 3aHATHHA JEKIHOH-|MenbHuKaiiTe, 1. 70.
HOTO THWIIA; TPYNIOBHIX M WHIWBUAYAIBHBIX KOHCYJbTa-
IIUH{; TEKYIIET0 KOHTPOIIS M MPOMEKYTOUHON aTTECTAIINH.
OCHaIIIEeHHOCTb:
VYuebHast MeOeIb: CTOJIBI, CTYJIbs. MOHOOMOK - 1 mIT., TIpo-
eKTop - | IIT., MPOEKIMOHHBIN 3KpaH - 1 MmT., aKkycTHUde-
ckas cucreMa (KOJOHKH) - 4 mrt., MukpodoH - 1 mr., no-
KyMEHT-Kamepa - | T., TeNeBU30p - 2 MIT.
WuCcTpyMeHTaTBHBIE
1. |cpencrra mekyccreen- JlabopaTopHbIE 3aHATHA: 625039, r. TromeHs, yI.

HOT'O MHTCJIJICKTa

Y4yeOHast ayquTOpHs AL MPOBEICHUS 3aHATHH CEMHHap-
ckoro Tna (1TabopaTOpHBIX 3aHATHI); TPYNIOBBIX M WH-
JUBHUyabHBIX KOHCYJBTALlMi; TEKYIIero KOHTPOJIS U
IIPOMEXKYTOYHOM aTTeCTallUU.

OCHaIIIeHHOCTB!

YueOHast MeOenb: CTOJBI, CTYJIbs. MOHOOJIOKH, TPOEKTOP -
1 wT., OpOEKUHOHHBINA 3KpaH - 1 MT., aKkycTUYecKasi CH-
cTeMa (KOJOHKH) - 4 mT., MEKPOQOH - | MmT., JOKYMEHT-
KaMmepa - | 1IT., TeIeBU30p - 2 IIT.

Menbuukatite, 1. 70

11.

Metoauyeckue ykazanusi no opranuzanuu CPC

11.1. MeTtoauueckue yKa3aHus MO MOATOTOBKE K JJaOOPAaTOPHBIM 3aHSTUSIM.

Baxxnot ¢opmoii camMoCTOSATETbHON pabOTHI CTYNEHTA SIBISETCA CHCTEMaTHYeCKas M

IJIaHOMEpHas MOAroTOBKa K J'Ia60paTOpHOMy 3aHatuio. Ilocae mexmun CTYACHT JOJIKCH IMO3Ha-

KOMUTECH C ITIJIaHOM J'Ia60paTOpHLIX 3aHATHH M CIUCKOM 00S3aTelbHOU U JIOTIOJTHUTEIIBHOM JTH-

TepaTypbl, KOTOPYIO HEOOXOIMMO MPOUNUTATh, U3YUUTh U 3aKOHCIEKTUPOBaTh. Pa3zbsicHeHHe 1o

BOIIPOCAM HOBOW TE€MBI CTYIEHTHI MOJTYYalOT y MperoaBaTess B KOHIIE MPEAbIyIIero J1adopa-

TOPHOTI'O 3aHATUA.

IlogroToBka K J'Ia60paTOpHOMy 3aHATHUIO Tpe6yeT, MMpeKKAC BCCTO, UYTCHHUA PCKOMCHIYC-

MBIX HCTOYHUKOB. Ba)KHBIM 3TarioM B CaMOCTOSITEIBHONW padOTe CTYAEHTA SIBIIICTCS MTOBTOPEHUE

MaTtcpHraia 10 KOHCIICKTY JICKIIHUH. OJIHa M3 TJIaBHBIX COCTaBJIAIOIINX BH@&y,)IPITOpHOfI noaro-
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TOBKH — paboTa ¢ kHUroi. OHa npezrnonaraeT: BHUMAaTEeIbHOE IPOYTEHHE, KPUTHUECKOE OCMBbIC-
JICHUE COoAepKaHUs, 0OOCHOBaHME COOCTBEHHOH MO3UIMU IO JAUCKYCCHOHHBIM MOMEHTaM, IO-
CTaHOBKU MHTEPECYIOIINUX BOIPOCOB, KOTOPBIE MOTYT CTaTh MPEAMETOM OOCYKICHHS Ha IpaK-
TUYECKOM 3aHSTHU.

B Hauane nabopaTopHOro 3aHATUS JOJIKEH IPUCYTCTBOBATh OPraHU3al[MOHHBI MOMEHT
U BCTynuTeNbHas yacTh. [IpenomaBaTens MPOM3HOCUT KPATKYIO BCTYIHUTEIBHYIO peusb, riae (op-
MYJIHAPYIOTCS OCHOBHBIE BOIIPOCHI U IPOOJIEMBI, CIIOCOOBI UX PEIIEHHS B IIpoliecce paboTHI.

B koH1e Kaxa0# TeMbl MOJBOAATCS UTOTH, MIPEUIaraloTcs TeMbl JOKJIAJ0B, BBIHOCITCS
BOIIPOCHI JUI CAMOIIOArOTOBKH.

JIaGopatopHbie 3aHSATHS SBISIOTCS OJHOW M3 BaKHEHIINX (OopM OOydeHHs CTYACHTOB:
OHM IO3BOJISIFOT CTY/IE€HTaM 3aKpENuTh, YIIyOUTh U KOHKPETU3UPOBATh 3HAHUS IO CO3/IaHUIO U
9KCIUTyaTaluu 0a3 JaHHBIX, MOJATOTOBUTHCS K HAy4YHO-HMCCIEIOBATENbCKOM JesTeNlbHOCTH. B
nporiecce paboThl Ha J1a00pPaTOPHBIX 3aHATUAX O0YYArOIMICS JOKEH COBEPILIEHCTBOBATh yYMe-
HUS ¥ HAaBBIKA CaMOCTOSITEIIBHOTO aHajM3a UCTOYHUKOB M HAYYHOH JIMTEpaTypbl, 4TO HEOOXO-
JMMO JIJIs1 HAyYHO-UCCIIE0BATEIbCKON PAOOTHIL.

VYcBoeHHBI MaTepuall HEOOXOAMMO HAy4YUThCs NMPUMEHATh MPHU PEILIEHUU MPOCTABIICH-
HBIX 3a]1a4.

YcneurHoMy OCYIIECTBICHUIO BHEAYIUTOPHON CaMOCTOSITEIBHON PabOThI CIIOCOOCTBYET
IIPOBE/ICHUE KOUIOKBUYMOB. OHU 00€CNeYnBalOT HEMOCPEACTBEHHYIO CBSA3b MEXKAY CTYIEHTOM
U IpernojanareseM (110 HUM MPErnoAaBaTesb CyIuT O TPYAHOCTSIX, BO3HUKAIOIUX Y CTYJACHTOB B
X0Jle y4eOHOro mpolecca, O CTeNeHH YCBOEHHUS MpeaMeTa, O MOMOIIM, KaKylo HaJo yKas3aTb,
YTOOBI YCTPaHUTh MPOOEIbI B 3HAHUSAX); OHU UCIOJIb3YIOTCS JUIsl OCYHIECTBIIEHUSI KOHTPOJIbHBIX
(GyHKIHI.

11.2. Metoauueckue yKazaHus 110 OpraHU3aliy cCaMOCTOSITEIbHON pabOTHI.

CamocrosrenbHas paboTa sSBJIsETCS OAHON M3 BaKHEHIIMX (popM u3ydeHus JioOoi auc-
nuIuiMHbL. OHA MO3BOJISET CUCTEMATU3UPOBAaTh U YIIIyOUTh TEOPETUUYECKUE 3HAHUS, 3aKPEIUTh
YMEHMSI U HAaBBIKHM, CIIOCOOCTBYET DAa3BUTHIO YMEHHUH I0JIb30BaThCS HAaydyHOM U ydeOHo-
METOMYECKON nTeparypoil. [lo3HaBaTenbHas AEATEIBHOCTD B MIPOLIECCE CAMOCTOSTENBHOM pa-
00THI TpeOyeT OT CTY/IEHTa BBICOKOT'O YPOBHSI aKTUBHOCTH U CAMOOPTaHM30BAHHOCTH.

B ydeGHOM mporecce BBIAEISIOT /1Ba BHJA CAMOCTOSITENILHOW paOOThI: ayAMTOpHas U
BHEAYJAUTOPHAsI.

AynuTopHas caMoCTOsiTeNbHas padoTa Mo AUCLUUIUIMHE BBIMOIHAETCS Ha yUYEOHbIX 3aHs-
TUSIX 10 HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATENS U 110 €0 33JaHUIO.

BHeaynutopHas camocTosiTelnbHas pad0oTa CTYAEHTOB IPEACTaBIsIET cO00il Jornyeckoe

MPOJOHKEHUE ayTUTOPHBIX 3aHATUH. 3aTpaThl BpEMEHU Ha BBINOJIHEHHE 3TOW paldoThl peria-
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MEHTHUPYIOTCSI paboYuM yueOHBIM TUTaHOM. PekuM paboThl BEIOMpPAET caM O0ydYaroImUiCs B 3a-
BHUCHUMOCTH OT CBOMX CITIOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas padoTa MOXKET OCYLIECTBISATHCS WHIMBHYaTbHO WIN TPYHIIAMH CTY-
JEHTOB B 3aBHCHUMOCTH OT IIefid, 00beMa, KOHKPETHONH TEMaTHKH CaMOCTOSTEIbHONW paboThl,
YPOBHSI CIIO)KHOCTH, YPOBHS YMEHUM CTYJICHTOB.

CamocrosTenbHas paboTa BKIIIOYaeT B ce0s paboTy ¢ KOHCIEKTOM JICKIIUH, U3yYeHUE H
KOHCIIEKTUPOBAaHHE PEKOMEHAYEMOH JIUTEpaTyphl, U3y4YeHHE MYJIbTHMEIUAIEKIUH, pacIoio-
JKEHHBIX B CBOOOJHOM JIOCTYIIE, PEIICHHUE CUTYallMOHHBIX (MPOQeCcCHOHANBHBIX) 3a/1a4, MPOEK-
TUPOBAHHUE U MOJICIHPOBAHUE PA3HBIX BHUJIOB U KOMIIOHEHTOB MPO(ECCHOHATBLHON AESITeTbHO-

CTH, HAYYHO-HCCIIEJIOBATEILCKYIO paboTy U JIp.

13



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00y4eHHs 1Ji51 GOPMHUPOBAHUSA KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Hucnuniuna: MHCTpyMeHTAIbHbIE CPeICTBA HCKYCCTBEHHOI0 MHTEJLIeKTa
Kon, nampasienue noaroroku: 45.03.04 UuTe/LUIeKTyaIbHbIE CHCTEMBI B TYMAaHUTapPHOI cdepe

Hanpasnennocts (mpo¢uis): PazpaboTka u nporpaMMHpoBaHNe HHTELIEKTYAJbHBIX CHCTEM

KOI[ 1 HAMMCHOBAHHUC

Kpurepun orieHnBaHMS pe3yabTaTOB 00yUECHUS

Kong xomme- Ko, HanmeHoBa-
pe3ynbTata 00ydeHus
TEHIIUU nue NJIK
10 TUCLUIUIMHE
1-2 3 4 5
VYK-1.1 Ocy- 3unate (31) akTyans- He 3H2CT AKTVAILHbIC JemoHcTpupyer ya- HemoHcTpupyer nocra- | JleMoHCTpUpyeT uc-
LIECTBIISIET BEIOOP Hble  MCTOMHHKM O | OyCOB o CTUYHBIC 3HAHMS AKTY- TOYHBIC 3HAHUS AKTY- YepIBIBAIOIINE 3HAHUA
aKTyalbHBIX pOC- COBPEMEHHBIX MH- | HbIX HHC MpeH QJIBHBIX HCTOYHHUKOB O aJbHbIe UCTOYHUKHU O aKTyaJIbHbIE UCTOYHU-
CHIICKHX U 3apy- CTPYMEHTAJIbHBIX TANBHBIX C ezlz:}T/Bax COBPEMCHHBIX MHCTPY- COBPCEMCHHBIX HHCTPY- KH O COBPEMCHHBIX UH-
OEKHBIX UCTOYHH- cpeacTBax HCKYC- p MEHTaIbHBIX Cpel- MEHTAJIBHBIX CPEl- CTpYMEHTAJIbHBIX Cpell-
HUCKYCCTBEHHOT'O HMH-
KOB, a TaK e I10- CTBEHHOTO WHTEIIEK- CTBaxX UCKYCCTBEHHOTO CTBaX MCKYCCTBEHHOTO CTBaX UCKYCCTBEHHOT'O
HCK, cOOp 1 06pa- TeIIeKTa
», COOp P Ta MHTEJUIEKTa HHTEIUIEKTa VMHTEJUIEKTa
Gotky nHpopma- Vuers (V1) BoibupaTh VMeeT Ha XopoIueM B coBepiieHCTBE MOKET
UM, HEOOXOIUMO He ymeer BeIOHpath YacTr4HO yMeeT BhIOH-
’ uHPOpMAUIO 00 HC- HHOpMAITHIO 06 HC aTh UH(OPMALIIO 06 YpOBHE BHIOMpPATH HH- BEIOMpAaTh MH(OpMa-
AL peLICHNS 110- IOJIb30BAHUM  COBpE- p P P dopmanuio 06 UCMoNb- | LK 06 HCMONb30Ba-
CTaBJICHHOM 3a/1a4n IMOJIb30BAHNHU COBpEC- HCIIOJIb30BAaHHUHU CO-
MEHHBIX HMHCTPYMEH- 30BaHMH COBPEMEHHBIX | HHUU COBPEMEHHBIX UH-
MEHHBIX HHCTPYMEH- BPEMEHHBIX HHCTPY-
TaJbHBIX CPEACTB HC- HHCTPYMEHTAIBHBIX CTPYMEHTAJIbHBIX
TaNbHBIX CPEJICTB HC- MEHTAJIbHBIX CPEJICTB
YK-1 KYCCTBEHHOI'O HHTEJI- CPENCTB UCKYCCTBEH- CPEZICTB UCKYCCTBEH-

JICKTAa [UIA  pCUICHUA
KOHKPETHBIX 3ada4

KYCCTBEHHOI'O UHTCJI-
JICKTA [JIs1 pEHICHUSA
KOHKPETHBIX 3ada4

HNCKYCCTBCHHOI'O MH-
TCJJICKTA JIs1 pEHICHUSA
KOHKPETHBIX 3a1a4

HOT'O MHTEJUIEKTA IS
peI]_IeHI/IH KOHerTHLIX
3a1a4

HOT'O UHTCJIJICKTA IJIA
PEHICHUA KOHKPETHBIX
3aga4

Bragers (B1l) HaBbI-
KaMH TIOMCKa, coopa u
00paboTkn uHpOpMa-
LIHH, HEO0OX0UMOI
JUIS PEIICHUs TTOCTaB-
JICHHOM 3aJ1a4n

He Bnaneer HaBblkamu
roucka, cbopa u obpa-
60oTkM  MH(pOpPMALNH,
HEoOXOAMMOHN JuIs pe-
LIEHUs TIOCTaBJICHHON
331241

Henocrarouno Biajaeer
HaBBIKAMU TIOUCKa, cOO-
pa u o00paboTku uH-
dopmanmu, HeoOXomIu-
MOW JUIS peIIeHHs IO-
CTaBIICHHOH 3a/1a4u

Ha OCTAaTOYHOM
YPOBHE BiajeeT HaBbI-
KaMH TIOHCKa, cOopa u
obpabotkn  mHpOpMa-
LUK, HEOOXOIUMO# st
peLIeH s MOCTaBICHHOI
331241

B cosepuieHcTBe Bnaze-
€T HaBBIKAMH IIOHCKa,
cbopa u 00pabOTKH WH-
¢dopmarmu, HeoOXoIu-
MO Ui pelieHus To-
CTaBJICHHO# 3a/1a4H

VK-1.2 Cucrema-
TH3UPYET M KPUTH-

3Hatb (32) coBpe-
MEHHbIE HHCTPYMEH-

He 3HaeT coBpemeHHbIe
HWHCTPYMEHTAJIHHBIE

qa-
CO-

JemoHcTpHupyer
CTHYHBIE 3HAHUS

JeMmoHCTpHUpyeT nocrta-
TOYHBIC 3HAaHHS COBpe-

JemoHcTpupyeT ucuep-
IIBIBAIONINE 3HAHHS CO-
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YEeCKH aHAIN3UPYET
nHpOPMANHUIO, TO-
JIy4eHHYI0 W3 pas-
HBIX HCTOYHUKOB, B
COOTBETCTBHH c
TpeOOBaHUAMH U
YCIIOBHSAMH 3aa4H

TaJIbHBIC CPCACTBA
HCKYCCTBEHHOI'O MH-
TCIJICKTa

CpeacTBa HUCKYCCTBCH-
HOI'0O HHTCJIJICKTa

BPCMCHHBIC HUHCTPY-
MEHTAJIbHBIE CPEIACTBA
HNCKYCCTBEHHOI'O HWHTEI-
JICKTa

MCHHBIC HHCTPYMCH-
TAJIBHBIE CPEACTBA HC-
KYCCTBEHHOI'O HUHTCII-
JICKTa

BPEMCHHBIC UHCTPYMCH-
TAJIbHBIE CPEACTBA WC-
KYCCTBEHHOT' O HUHTCII-
JICKTa

VYmers (V2) ananuzu-
poBaTh JaHHEIE H
BEIOMpPATE CpeIcTBa
IUISL PEIleHUS [0~

He ymeer anamusupo-
BaTh JaHHBIC W BBHIOH-
paTh CpeacTBa IS pe-
LIEHUs TTIOCTAaBJICHHOM

YacTuyHO yMeeT aHaJu-
3UpOBaTh JaHHBIE U
BEIOMpATh CpEeICTBA IS
pEIICHHS TOCTABICHHON

YMeer Ha XopoleM
YpPOBHE aHAJIU3UPOBATH
JaHHBIE W BBIOMpATh
Cpe/CTBa /ISl pPEIICHHS

B coBepuieHcTBE MOXKET
aHATM3UPOBATh JAHHBIC
U BBHIOMpATH CpencTBa
JUIL  peIIeHHs IIOCTaB-

CTaBJICHHOM 3a/1auu TIOCTaBJICHHON JICHHOU
Brianers (B2) HaBbi- Ha JIOCTaTOYHOM

He Bnaneer naBwmikamu | Hemocrarouno Bnaneer B cosepuieHcTBE Biaje-
KaMH BBIOOpA OMNTH- YpPOBHE BIIAJICET HAaBbI-

BBIOOpa ONTUMAJbHBIX | HABBIKAMH BBIOOpA OII- eT HaBbIKaMH BBIOOpa
MaJIbHBIX CPEJICTB KaMd  BBIOOpa  OMNTH-

CpPeACTB JUIsl PELICHUsS | TUMaJIbHBIX CpenCTB ONTUMAJIbHBIX CPEJICTB
JUIsL peLLieHUs 3aa4u MaJIbHBIX CpEJICTB JiA

3a1a4u CpPEeICTBaMU | Ul PELICHUS 3aJadu I peleHus 3ajadyu
CpeaCTBaMM HCKYC- peuleHus 3ajadd Ccpe-

HUCKYCCTBEHHOTO  MH- | CpEeICTBaMu HCKYC- cpeacTBaMu HCKYC-

CTBCHHOI'O HHTCJI-
JICKTa

TCIIJICKTA

CTBCHHOI'O MHTCIIJICKTA

CTBAMHU HCKYCCTBCHHO-
'O UHTCJIJICKTA

CTBCHHOI'O HHTCJIJICKTA

IIKC-2

IMKC-2.1 Cnocoben
BBIABIATH  IEPBO-
HadaJbHBIE TpeOo-
BaHMS 3aKa3uMKa K
UC, cuenapuii pea-
JIM3alUH, MPOEKTH-
poBaTh U BHEAPSTH
nuc

3uatb (33) TpedoBa-
HUS K CHCTEMaM FHC-
KYCCTBEHHOTO HH-
TEIIEKTA

He 3naer tpeGoBanus K
CHCTEMaM HCKYCCTBEH-
HOTO MHTEJUICKTA

JleMoHCTpHpYeET qa-
CTHYHBIC 3HAHUS TpeOo-
BaHWH K CHCTEMaM HC-
KyCCTBEHHOTO  HMHTEI-
JIeKTa

JleMoHCTpHpYET mocTa-
TOYHBIE 3HaHHUA Tpebo-
BaHUA K CHCTEMaM HC-
KYCCTBEHHOTO  HMHTEIl-
JeKTa

JleMoHCTpHpYeT ucuep-
IIBIBAOIINE 3HAHMS Tpe-
OoBaHMS K cHCTEMaM
UCKYCCTBEHHOTO HHTEI-
JIeKTa

VYmers (V3) ucnosis-
30BaTh COBPEMEHHBIE
MPOrpaMMHBIE CpeI-
CTBa ¥ TEXHOJIOTHH
JUTS pa3paboTKu CH-
CTEM MCKYCCTBEHHO-
r'0 MHTEJUIEKTA

He ymeer ucnoins3o-
BaTb COBPEMCHHBIC
IIPOrpaMMHBIE Cpea-
CTBA U TCXHOJIOTHH
JUTst pa3paboTKu CH-
CTEM MCKYCCTBEHHOI'O
HHTEIUIEKTa

YacTu4yHO ymeeT uc-
HOJIb30BAaTh COBPEMEH-
HBIE POrpaMMHEIE
CpeZCTBa U TEXHOJIO-
THH 115 pa3paboTKu
CHCTEM HCKYCCTBEHHO-
rO UHTEJIIEKTa

YMeer Ha XOpoleM
YPOBHE HCIIOJIb30BATh
COBPEMEHHBIE TIPO-
rpaMMHBIC CPEACTBA U
TEXHOJIOTUH JJIs pa3-
paboTKU CUCTEM HC-
KYCCTBEHHOI'O UHTECJI-
JIeKTa

B coBepieHcTBe MOXKET
NPUMEHSITH COBPEMEH-
HBIE POrPaMMHBIE
CpeJlICTBA ¥ TEXHOJIOTUHU
JUTst pa3paboTKu CH-
CTEM HCKYCCTBEHHOTO
WHTEJUIEKTa

Bnagers (B3) HaBbI-
KaMU HCITOJTb30BaHUS
MIPOrPaMMHBIX
CPEZCTB U TEXHOJIO-
ruii coopa, XpaHeHHS
1 00pabOTKY TaHHBIX
JUISL TIPOEKTUPOBAHUS
1 pa3pabOTKH CUCTEM
HCKYCCTBEHHOTO HH-

He Bnageer HaBbIkamu
UCIIONB30BAHUA  MIPO-
TPaMMHBIX CPEICTB M
TEXHOJIOTHH cbopa,
XpaHeHus 1 00paboTKH
JaHHBIX,  pa3paboTKH
CHCTEM HCKYCCTBEHHO-
IO MHTEJUIEKTa

Henocrarouno Biazmeer
HaBbIKAMHU HCIIOJIb30Ba-
HUS MPOTPaMMHBIX
CPEACTB W TEXHOJIOTHH
cbopa, XpaHeHHUS U 00-
paboTKM JaHHBIX, paz-
paboTKM cHCTEM HCKYC-
CTBEHHOT'O MHTEJJIEKTa

Ha JOCTaTOYHOM
YpOBHE BIJIAJICET HAaBBI-
KaMHd  HCIOJB30BaHHUS

MIPOrPaMMHBIX CPENCTB
U TEXHOJOrui cbopa,
XpaHeHHsI U 00pabOTKH
JaHHBIX,  Pa3pabOTKH
CHCTEM HCKYCCTBEHHOTO
MHTEIIICKTa

B coBepmieHcTse Bnaje-
€T HaBbIKAMHU HCIOJIB30-
BaHWsS  NPOTPaMMHBIX
CPEACTB M TEXHOJIOTHH
cbopa, XpaHeHUs U 00-
paboTKM MaHHBIX, pa3-
paboTKH CHCTEM HCKyC-
CTBEHHOI'0 MHTEJJICKTa
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TCIJICKTa

ITIKC-3

ITKC-3.1 Cnocoben
pa3pabaTbIBaTh

HHCTPYMEHTEI u
MeTOoIBl cOopa mc-
XOIHBIX JaHHBIX Y
3aKa3yuKa, paspa-
0aThIBaTh U BHIOU-
patb MHCTPYMEHTHI
U METO/OB MOJe-
JIMPOBaHMsI OHM3HEC-
nporeccos B VIC

3uath (34) HHCTPY-
MEHTBI ¥ METOIBI
cOopa JaHHBIX IS
MOJICTUPOBAHHUS U
aBTOMAaTH3aIiNA On3-

He 3HaeT uHCTpyMEHTHI
U MeTonsl cOopa maH-
HBIX JUIS MOZEIHNPOBa-
HUSI U aBTOMaTH3AIMA

JemoHcTpupyet ya-
CTUYHBIC 3HAHUSA HH-
CTPYMEHTOB M METOJIOB
cbopa HaHHBIX IS MO-
JIENIUPOBAHUS ¥ aBTOMa-

HemoHcTpupyer nocra-
TOYHBbIC 3HAHHS  HH-
CTPYMEHTOB W METOJIOB
cOopa maHHBIX OIS MO-
JETNPOBAHASA M aBTOMa-

JemoHcTpupyeTr ucuep-
MBIBAIOIIKME 3HAHHUS HH-
CTPYMEHTOB M METOJIOB
cOopa JaHHBIX JOJISI MO-
JIEIAPOBAHUS M aBTOMa-

HEC-TIPOIIECCOB OM3HEeC-TIPOLIECCOB TH3ALNN OM3HEC- | TH3aIHA OM3HeC- | TH3aIHA OnsHec-
MPOIIECCOB MIPOIIECCOB MIPOIIECCOB
Ywmets (YV4) npume- Ymeer Ha Xxopoliem

HATb UHCTPYMEH-
TaJbHBIC CPEIICTBA
HUCKYCCTBEHHOI'O HH-
TEJUIEKTa Ul MOJe-
JIMPOBAHUSA U aBTO-

He ymeer npumeHsaTs
HHCTPYMEHTAJIbHBIE

CpeACTBa HCKYCCTBEH-
HOTO HHTEIUIeKTa JUls
MOJICIUPOBAaHUsS M aB-
TOMaTu3anuu OW3Hec-

YacTuyHO yMeeT mpu-
MEHSATh HUHCTPYMEH-
TaJbHbIE CPEICTBA MC-
KYCCTBEHHOI'O  HHTEJI-
JIEKTa I MOJAEIUPOBa-
HUS U aBTOMAaTHU3alUHU

YPOBHE NPUMEHATH WH-
CTPYMEHTAIIbHBIE CPEl-
CTBA  MCKYCCTBEHHOIO
UHTEJUIEKTa [UId MOJie-
JUPOBAHUA U aBTOMATHU-

B coBepuieHcTBE MOXKET
NPUMEHATh HHCTPYMEH-
TanbHBIE CPEJCTBA HC-
KYCCTBECHHOT'O HUHTCII-
JIeKTa JJI1 MOJAEINPOBa-
HUS W aBTOMAaTH3aI[UN

MaTu3anuy Ou3Hec- 3a1UHA ousHec-

MPOLIECCOB OH3HEC-TPOLIECCOB OH3HEC-TIPOLIECCOB
MPOIIECCOB MPOIIECCOB
Bianets (B4) HaBbI- Ha JIOCTaTOYHOM

He Bnaneer Haswikamu | HemocrarouHo BiageeT B coBeprieHcTBe Bnaje-
KaMU UCIIOJIb30BaHUs YpPOBHE BIAJICET HaBbI-

HCIIOIb30BAHUS HWH- | HaBBEIKAMH HCIIOIL30Ba- €T HaBBIKAMU HUCIIOJIB30-
HHCTPYMEHTAIbHBIX KaMUd  HCIOJIb30BaHU

CTPYMEHTAbHBIX HUSI HHCTPYMEHTAIbHBIX BaHHUs HMHCTPYMEHTAIb-
CPE/ICTB UCKYCCTBEH- WHCTPYMEHTAIbHBIX

CPEJCTB  HCKYCCTBEH- | CPEICTB HCKYCCTBEHHO- HBIX CpPEICTB HCKYC-

HOTO MHTEJIEKTa ISt
MOJICIIUPOBAHUS U
aBTOMaTH3aLMKU OU3-
HEC-TIPOIIECCOB

HOTO HWHTEIJIEKTa IS
MOJICIIUPOBAHUS W aB-
ToMaTu3aluu Ou3HeC-
IPOIIECCOB

r0 HMHTEJIEKTA I MO-
JICIIMPOBAHMS U aBTOMa-
TU3AIUU Ou3Hec-
MPOIIECCOB

CPEJICTB HUCKYCCTBEHHO-
ro MHTEJIEKTA IS MO-
JIETMPOBAHUS M aBTOMa-
TU3ALUU OusHec-
IPOIIECCOB

CTBEHHOIO0 MHTEJIEKTA
IUIS  MOJICIUPOBAHUS U
aBTOMAaTH3alMH OH3HEC-
MPOIIECCOB
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