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1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
]_ICJ'IHMI/I OCBOCHUS OUCHUITIINHBI (MOI[y.]'IfI) ABJISICTCA OBJIAACHUC 06y‘{aIOH_II/IMI/ICH OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTeJIJIeKTyaJIBHBIX CHUCTEM, HpHOGpeTeHI/Ie HABBIKOB 110 HCIIOJIB30Ba-
HHUIO UHTCIJICKTYAJIbHBIX CUCTEM, U3YYCHHUEC OCHOBHBLIX METOJOB IIPCACTaBJICHUA 3HAHUH U MoOac-
JIMPOBAHUS PACCYKACHUM.

2. MecToO ACHUILIHHBI (MOYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

CornacHo yuyeOHOMY IJIaHy 10 HampasiieHu o moarotoBku 19.03.04 TexHomorus mpoayk-
UM U OpTaHU3alUs OOIIECTBEHHOTO MUTAHKS TUCIUILTHHA (MOIYIb) «OCHOBBI HCKYCCTBEHHOTO
MHTEJUIEKTa» OTHOCHUTCS K SJICKTHBHBIM JUCLHUIUIMHAM (MOIYJIsIM) 4aCTH, (POPMHUPYEMOH y4acTHH-
Kamu oOpa3oBarenbHbIX oTHOmEeHn b1.B.J/1B.09.02

I[HSI OCBOCHUA I[aHHOI>'I JUCHUITIIUHBI H€O6XOI[I/IMBI 3HAaHUA, YMCHUA U TOTOBHOCTH, HpI/IO6-
pETEHHBIC B PE3yJIbTaTe OCBOCHHUS CICIYIOIIUX MPEIIICCTBYOIUX TUCIHILIHH: «DU3HKO-XUMU-
YyecKUe CBOMCTBA IMPOAYKTOB IIUTAHUS, «AHaToMus MMUIICBOI'0 ChIPbA», «MCTpOJ'IOFI/IH, cranaap-
TU3AIUS U CepTUPUKAIH», «[€OpETHUECKHUE OCHOBBI AKCIEPTH3bI MIPOAYKIIHH OOIIECTBEHHOTO
IINUTaHUA.

3HaHUE U HABBIKH, CPOPMUPOBAHHBIC B paMKaX JaHHOW JUCIUILTUHBI, HEOOXOAUMBI JUIsI
MMPOXOKACHUA HpOI/I3BOI[CTBeHHOI71 HpeI[ZIHHJIOMHOﬁ IMPAKTUKKU WU HAITUCAHWUUN BI)IHYCKHOI;'I KBaJIn-
(UKaIMOHHOW PabOTHI.

3. [lnanupyemble pe3yabTaThbl 00y4eHHS MO JUCHMILINHE, COOTHECEHHBIE C

IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM MPOrPAMMBI

OcBoeHMe TUCHUTUIHHBI (MOyJIsl) HAIpaBlIeHO Ha (JOPMUPOBAHUE CIEIYIOUINX KOMIIETEH-
ITUH:

YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTUYECKUN aHAIU3 U CUHTE3 HH(POpMAIUH, pHU-
MEHSTh CUCTEMHBIN MOJAXOT ISl PEIIEHUS MOCTABJIECHHBIX 3a/1a4

[TK-2 CniocobeH mpuMeHSATh COBpeMeHHbIe HH(OPMAaIMOHHBIE TEXHOJIOTUH, YIIPABIATH UH-
dbopmarireit ¢ UICIOIb30BaHUEM MTPUKIIAIHBIX TPOTPAMM JIETIOBOM cephl NeATeTbHOCTH, HCTIOIb-
30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHUU U 0a3bl JAaHHBIX B CBOEH MpeaMeTHON 001acTH, ma-
KEThI TPUKJIAIHBIX TPOTPAMM JIJISI pacdyeTa TEXHOJIOTHYECKUX MapaMeTpoB 000pyTI0BaHUS.

LIECTBIISAET MMOUCK
rH(pOpMAINH 1
MIPUMEHSET CH-
CTEMHBIH MOAXO0N
JUTS pEeTIeHUs 10~
CTaBJIEHHBIX 33734
Ha OCHOBE CHHTE3a
nH(pOpMaIuu

LMY U HE TIpUMe-
HSET CUCTEMHBIN
MOAXOA JIsl perie-
HUS IIOCTaBJICH-
HBIX 3aJ1a4 Ha OC-
HOBE CHHTE3a HH-
¢dopmannu

UCK MH(opMaMHU U
YaCTHYHO TIPUMe-
HSET CUCTEMHBIN
MIOIXOJ ISl pertie-
HUS TIOCTaBJICHHBIX
3aJja4 Ha OCHOBE
cuHTe3a HHpOopMa-
UH

MHPOPMALIUH U C
OTIpeJIeICHHBIMH He
TOYHOCTSIMH TIPH-
MEHSIET CHCTEMHBIN
HOAXOM AJIS perie-
HUS TIOCTABJICHHBIX
3a7a4 Ha OCHOBE
cuHTe3a napopma-
12031

[Tnanupyemsie Kputepuu onieHuBaHus pe3ynbTaToOB 00YUESHUS
pe3ynbTaThl Huzkuit
o0y4eHus (toTIOpOTOBKIif)
(MHOMKATOPBI KOMIIETCHLIMS [Toporossiii bazoBbIit [IponsunHyTHIN
JOCTHKEHHUS He chopMHUpo-
KOMITETCHITHIA) BaHa
YK-1 He ocymiectBisier | Y moBIeTBOpUTEIHHO | XOPOIIIO OCY- OTau4HO OCy-
UA-1yk1—Ocy- |nouck uH(poOpMa- |OCYLIECTBISIET IO~ | IIECTBISET MOUCK | IECTBISIET TIOMCK

uHQOpPMaIIH U
NPaBUIBHO MTPUMe-
HSIET CUCTEMHBIN
MOJXOJ IISI peLie-
HUSI TTOCTaBJICH-
HBIX 3a/1a4 Ha OC-
HOBE CHHTE3a UH-
(hopmarnumn

N-2yk-1 — Haxo-
JUT U KPUTHYECKU
aHaM3UPYET HH-

dhopmaruro, HEOO-

He naxoaut u
KPUTHYECKH HE
aHAIM3UPYeT UH-
dhopmaruro, HEOO-

®parmMeHTapHO
HaXOJIUT U KpUTHYE-
CKHU HE TOYHO aHaJIH-
3UpyeT HHpOopMa-
LU0, HEOOXOTUMYIO

He B mosHOM 005-
eMe HaXOIUT U
KPHUTHYIECKH C
OTIpe e IEHHBIMH
MOTPEITHOCTAMH

B nosHOM 00BEME
HAXOJUT U KPUTH-
YEeCKH BEPHO aHa-
mu3upyet uapop-




XOJUMYIO JUIA pe-
LIEHUS I0CTABJIEH-

XOJUMYIO JUIA pe-
LIEHUS I0CTABJIEH-

JUISL pELICHUS TI0-
CTaBJICHHOM 3a1auu

aHAIM3UPYyeT UH-
dhopmarmro, HeOO-

MaIuio, Heo0xo-
JIUMYIO JUISL pere-

HOU 3a71a4u HOU 3a71a4n XOJIUMYIO JUIsl pe- | HUsl IOCTaBIEHHOM
[ICHUS TIOCTABJICH- | 3a7]a4U
HOH 3a7aun
W-3yk.1 — Pac- He paccmarpuBaer | PaccmatpuBaet enu- | PaccmaTpuBaet PaccmarpuBaet
CMaTpPHUBACT BO3- | BO3MOXKHBIC BapU- | HHUHBIC CIIy4al BO3- | OTPAHUUYCHHOE BCE BO3MOKHBIC

MOXHBIE BAPUAHTHI
peIIeHNUs 3aIa4H,
OLIEHMBAsI UX JI0-

AHTBI PEIICHMUS 3a-
a4’ C OLICHKOH
UX JOCTOUHCTB U

MO’KHBIX BAPUAHTOB
pEeIICHUA 3a1a4u,
ITOBEPXHOCTHO OIIC-

YHCJIO BO3MOKHBIX
BapHaHTOB perie-
HMS 3a7a4H, aJeK-

BapHaHThI peuie-
HUA 3a1a4u, IIpa-
BHJIBHO OIICHMBAaA

CTOMHCTBA U HEJIO- | HEIOCTAaTKOB HHBAsI UX JOCTOUH- |BAaTHO OLICHUBAs UX | UX JOCTOUHCTBA U

CTaTKu CTBa M HEAOCTAaTKH | JOCTOMHCTBA M HE- | HEJOCTAaTKU
JIOCTaTKH

U-4yx1— Apry- |He aprymenTtupo- |YactuuHo aprymeH- | ApryMeHTHpOBaHO, | B momHo# mMepe

MEHTHUPOBaHO op-
MHUpPYET COOCTBEH-
HBIE CYXJICHUS U
OLICHKH, OTIIMYAeT
(hakThl OT MHEHUI
Y UHTEpHOpeTalui
B PaCCYXIEHHUIX
JIpYIrUx y4acTHH-
KOB JICATEITBHOCTH,
MpUHUMAET 000C-
HOBaHHOE peliie-
HUE TMOCTaBJIECHHOU
3a1a4n

BaHO (OpMHpPYET
COOCTBEHHBIE CYXK-
JICHUSI ¥ OIICHKH,
HE OTJINYaEeT
(hakThl OT MHEHUI
Y UHTEpHOpeTalui
B PaCCyXICHHUIX
JPYTHX y4aCTHHU-
KOB JICATEITBHOCTH,
HE PUHUMAECT
000CHOBaHHOE pe-
IIEHHE TTOCTaBIICH-
HOM 3a1a4H

THUPOBaHO (HopMU-
pyeT cCOOCTBEHHBIE
CYXIEHHS U OLCHKH,
MPUOITU3UTETHHO OT-
nuvaeT (GaKThl OT
MHEHUH U UHTEpIpE-
TalUil B paccyxie-
HUSX IPYTUX ydacT-
HUKOB JI€SITEIBHO-
CTH, IPUHUMACT B
MaJIOH CTENEHH
000CHOBaHHOE pe-
LICHUE TTOCTABJICH-

HOC OIpe/ieTIeH-
HBIMH HETOYHO-
CTSIMU POPMHUPYET
COOCTBEHHBIE CYXK-
JCHUS U OLICHKH,
aJIeKBaTHO OTJIHU-
qaeT QakTel OT
MHEHUH U UHTEP-
MpeTanuii B pac-
CYXKICHUAX APYTUX
Y4aCTHUKOB ICA-
TEJNBbHOCTH, IPUHU-
MaeT 000CHOBaH-

apryMEHTUPOBAHO
thopmupyeTt cob-
CTBEHHBIE CYXK]Ie-
HUSI U OLICHKH,
TOYHO OTJINYAET
(hakThI OT MHEHUH
Y MHTEpIIpeTanui
B PaCCYXICHHAX
JOpYTruX y4acTHH-
KOB JISITETIbHOCTH,
npuHUMaeT 060c-
HOBaHHOE TI0 BCEM
rapameTpam pe-

HO¥ 3a/1aun HOE 110 OOJIBIIIMH- | IIEHUE ITOCTABJICH-
CTBY MapaMeTpoB | HOM 3amaun
pelieHne moCcTaB-
JIEHHOH 3a7jauu
IK-2 He ymeet npume- | Y noBieTBOpUTeInHO | XOPOIIO YMEET OTau4HO ymMeeT

N-1nk-2 — YMeer
NPUMEHSTH COBpe-
MeHHbIE HHpOpMa-
IIMOHHBIE TEXHOJIO-
THH, yIIPABIATh
nHpOpMAITUEH C
WCTOJIB30BaHIEM
MPUKJIAIHBIX TIPO-

HSTh COBPEMEH-
HbIe HH(MOpMAITH-
OHHBIE TEXHOJIO-
T'HH, YIPABIATh
nH(popMaruei ¢
WCTIOJIb30BaHIEM
MPUKIIATHBIX MPO-
CpaMM JI€JIOBOU

yMeeT IPHUMEHSTh
COBPEMEHHbIEC UH-
(hopMaIMOHHBIC TEX-
HOJIOTUH, YIIPaBIISTh
nH(popMaImeil ¢ uc-
MOJIb30BaHUEM TIPU-
KJIaJTHBIX [TPOTrPaMM
JeT0BOH cepsl jes-

MIPUMEHSATH COBpe-
MEeHHBIE HHpOpMa-
[IMOHHBIE TEXHOJIO-
THH, YIIPaBISTh WH-
(dhopmarmeii ¢ uc-
I10JIb30BaHUEM
MPUKJIATHBIX ITPO-
rpaMM JI€JI0BOU

MIPUMEHSTH COBpe-
MeHHbIE HHpOpMa-
[IMOHHBIE TEXHO-
JIOTUH, YTIPABJISThH
uHpOopMaIuei ¢
HCITOJIb30BAaHUEM
MIPUKJIATHBIX TTPO-
rpaMMm J€J0BOU

TpaMM JIeJIOBOU cepbl IeATeNBHO- | TEILHOCTH cepbl IeATeNbHO- | Cephl ASATEIBLHO-
cdepsl AesATeNbHO- | CTH CTH CTH

CTH

NA-2nk-2 — Uc- He ucnons3yer ce- | Y noBnersoputenbHo | Xopowo ucnonb- | OTIIMYHO UCTIONb-
TIOJIB3YET CETEBbIE | TEBBIE KOMIIBIO- | HCIIOJIB3YET CETEBbIE |3yET CETEBBIE KOM- |3yeT CEeTeBhIe KOM-
KOMITBIOTEPHBIE TEpHBIE TEXHOJIO- | KOMIBIOTEPHBIE TEX- | TIBIOTEPHBIE TEXHO- | TBIOTEPHBIE TEX-

TEXHOJIOTUH U
0a3el JaHHBIX B
CBOEH IPEeIMETHOMN
00JIaCTH U TTaKeThI
MPUKJIAIHBIX TIPO-
rpaMM JUis pacuera
TEXHOJIOTHYECKUX
napameTpoB 000-
PYZOBaHUS

Uy 1 0a3sl 1aH-
HBIX B CBOEH Ipe-
METHOM 00J1aCTH U
MaKeThl MPUKJIA]-
HBIX TIPOTPamMM
JUISL pacueTa TeX-
HOJIOTMYECKHUX TIa-
pameTpoB 00opy-
JIOBAHMS

HOJIOTHUH U 0a3bl
JAHHBIX B CBOEU
peIMeTHOH o0a-
CTH U TIAKETHI TIPH-
KJIQJHBIX [TPOrpaMM
JUISL pacyeTa TeXHO-
JIOTHYECKHX Tapa-
METpPOB 000pyI0Ba-
HUS

JIOTUU ¥ 0a3bl JaH-
HBIX B CBOEH MpeJ-
METHO# o0macTu u
MaKeThl MPUKJIAI-
HBIX TPOTPAMM JIJIs
pacuera TeXHOJIO-
THYECKUX MapameT-
pOB 000pyHOBaHUS

HOJIOT'UHU U 0a3bl
JAaHHBIX B CBOEH
peaIMeTHON obua-
CTH H TTAKETHI MTPH-
KJIQJHBIX TIPO-
rpaMM JJjis pac-
yeTa TEXHOIOTrnde-
CKHX ITapaMeTpOB
000pyIOBaHUS

B pesynbrare nzydeHus: AUCIUTUIMHBI (MOIYIIs) O0yUYarOIIMIACS TODKEH:
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3HaTh MECTO U POJIb OOIIMX BOMPOCOB HAYKH B HAYYHBIX MCCIIEIOBaHMSIX;COBPEMEHHBIC
po0sieMbl MAaTEMAaTUKH, PU3UKK U SKOHOMHMKH; TEOPETHUYECKHUE MOJEIU pPacCyXJIeHUH, oBee-
HUS1, 00y4eHUs] B KOTHUTHBHBIX HayKax; IIOCTAHOBKY MPOOJIEM MaTeMaTHUECKOTo U WH(pOpMaIIH-
OHHOT'O MOJICJIMPOBAHUS CIIOKHBIX CHCTEM; B3aUMOCBS3b U (yHIaMEHTAJIbHOE EIUHCTBO €cTe-
CTBEHHBIX HayYK;

yMeTb 3 (EKTUBHO HUCIIOIB30BATh HA MPAKTUKE TEOPETUYECKUE KOMIIOHEHThI HAyKH: TI0-
HATUSA, CYXKACHUS, YMO3aKIOUEHMs, 3aKOHBI; [IPEICTABIIATh TaHOPaMy YHUBEPCAJIbHBIX METOI0B
U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS; padOTaTh HA COBPEMEHHOMN 3JIEKTPOHHO-BBIUMCIIH-
TEJILHOM TEXHHUKE; abCTparupoBaThcs OT HECYIIECTBEHHBIX (PaKTOPOB IPU MOJCIMPOBAHUH pe-
QIbHBIX MPUPOIHBIX U OOIIECTBEHHBIX SBJICHMI; MJIAHUPOBATH IIPOIECC MOJICIUPOBAHUS U BbI-
YHUCIUTEIBHOTO SKCIIEPUMEHTA; OCYLIECTBIIATH MMOMCK, KPUTHUECKUI aHaIu3 M CUHTE3 HHPOpMa-
LMW, TPUMEHSATH CUCTEMHBIN OJAXO0/ JUIsl PELICHUsI IOCTABJICHHBIX 3a/a4;

BJIaJIETh METO/IaMU NIOCTAHOBKHM 3a/1a4 ¥ 00pabOTKH Pe3yJIbTaTOB KOMIIBIOTEPHOTO MOJIe-

JUPOBaHUS; HABBIKAMH CaMOCTOSITCIIBHOW PabOThI B J1aOOPAaTOPUU HA COBPEMEHHOW BBIYMCIIH-
TEIbHOU TEXHUKE.

3.1 Marpuua cooTHeceHHsI TeM/pPa3aesi0oB y4eOHOM TUCUMIIIMHBI (MOIYJIS)
U GopMHPYeMBbIX B HUX YHHUBEPCAJIBHBIX H MPO(ecCHOHATBHBIX

KOMIIeTeH Uil
Komnerenuuu Oouiee
TCMI)I, a3acJabl OUCHHUIIIIMHBI (MOAYJIA KOJINYECTBO
PAsASIEL et (momy.) VK-1 TTK-2 y
KOMIICTCHIIN
1. BBeneHue B UCKYCCTBEHHBIN HHTEIJUJICKT X X 2
2. DKCIIepTHBIE CUCTEMBI U IPEACTABICHUE 3HAHUI X X 2
3. AIrOpUTMBI TOUCKA PELIEHUI X X 2

4. CTPpyKTYypa U coAepKaHue TUCUUIIIIMHBI (MOTYJIs)
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aUeTHBIX enuuuil, 180 akas. qacos

4.1 O0bemM TUCUMILIMHBI (MOYJIS1) M BUbI Y4eOHOH padoThl

KosnmyecTBo ak. 4acoB
e E— 0 O4HOU popme | 1o 3a04HOH hopme
o0yueHus o0yueHus
7 cemecTp 5 Kypc
OO0mas TpyI0eMKOCTh JUCITUTUIMHBI (MOJTYIs) 180 180
KonTakTHas paboTta 00yJaromuxcs ¢ IpernoiaBaTeseM, B T. 4. 80 20
ayJIMTOPHBIE 3aHATHS, U3 HUX 80 20
JIEKITAHA 32 4
MPAKTUIECKUE 3aHATHUS 48 16
CamocTosiTensHas paboTa 00yyaromuxcs 64 151
npopaboTKa yueOHOro Marepuana Nno AUCUUILIMHE (KOHCIICK o4 36
TOB JIEKIIUH, YI€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
BBITIOJITHCHNE WHIANBUYTbHBIX 33 IaHAN 24 55
MOJITOTOBKA K TECTUPOBAHUIO 16 60
KonTposns 36 9
Bu nToroBoro KoHTpOIIst DK3aMeH




4.2 Jlekuuu

Paznmen qucuuIIiHbl (MOIYIIST), TEMBI JIEKITHIA
1 UX COJICPIKaHUE

O0BeM B ak. yacax

OYHas

dhopma
o0yueHus

3a049YHaA

dhopma
00yueHus

dopmMHpyeMbIe
KOMITETEHITHH

BBenenue B I/ICKyCCTBeHHLIﬁ HHTEJLJIEKT

VK-1, [IK-2

OcCHOBHBIE 3aJjadqd CHCTEM MCKYCCTBEHHOTO WHTEJIEKTA.
Kiraccudukanus, kmactepusarus, perpeccusi.

YK-1, IIK-2

Twumnel MalmMHHEOTO O6y‘leHI/I$IZ C YUUTCIICM, 0e3 yuuteid, €
YaCTUYHBIM IMPUBJICYCHUECM YUUTECIIA, O6y‘IeHI/IC C MMOAKpPECILIC-
HHCM.

YK-1, IIK-2

JKCHepPTHBIE CUCTEMBI U NMpeIcTABIeHHE 3HAHUI

YK-1, IIK-2

Knaccugukanus Ha npumepe anroput™a K-Ommkaimx coce-
neii (KNN) OmnirionanbHO: BBICTpBIi MOMCK OMMKAWIIIX CO-
cezeil. MeTpuKH OLeHKH KiacCH()UKAIMH: TTOTHOTA, TOY-
HOCTh, F1, ROC, AUC. BanuganuoHHas ¥ TeCTOBas BRIOOpKaA.
Kpocc-Banunanus. Pabora ¢ kareropuaabHBIMHIIPH3HAKAMH.

YK-1, IIK-2

Perpeccus. Metpuku onienku perpeccun: MSE, MAE, R2 —ko-
s duunent nerepmuHanyy. JInneitHas perpeccusi, MOJIMHOMH-
anpHas perpeccusi. [lepeoOyueHne u peryssipusanus, rpedHe-
Bas perpeccusi, LASSO, Elastic Net.

Jluneitapie Momenw it knaccudukanmu. [lepuenTtpon, toru-
CTHYECKas perpeccusi, HOJHOCBA3HbIE HEHPOHHBIE CETH, CTOXa-
CTHUYCCKHI TPAIMEHTHBIN CITyCK M 00paTHOE pacipoCTpaHeHUE
rpagueHTta. Perynspuzanus TrnHEHHBIX MOeel Kiaccupuka-
UH.

Knacrepuzarms. k-means, k-means++, DBSCAN, arimomepa-
THUBHAs KjacTepu3anus. METpUKH OLIEHKH KJIACTepU3allui

VK-1, TIK-2

AJITOPUTMBI OUCKA pelleHn i

YK-1, IIK-2

ANTOPHUTMBI, OCHOBaHHBIE HA MPUMEHEHUH PEIIAIOIMUX Jepe-
BbeB. Kputepunpaszaenenus: ys3na: MHOOPMAIMOHHBIA BBIMT-
poimL, kputepuid KuHN. AHCaMONIM pEIIaloINX JIePEBLEB:
CITy4YaiHBIN Jiec, TPaJUCeHTHBIN OYCTHHT.

Merton onopHbIX BeKTOpoB. [Ipsimast 1 oOpaTHas 3anada. Ompe-
JIEJICHUE ONIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

VK-1, TIK-2

HawusHsrii 0aliecoBckmii kiaccudukarop. MeTobl OIIEHKH pac-
npezeneHrs npuszHakoB. EM-anroputM Ha npumepe cMecH
rayccuas.

MeTtop1 6e3rpaiMeHTHON ONITUMU3AIIMH: CITydalHBIN TTOUCK,
hill climb, omxur, reaeTuyeckuii aropuT™M

YK-1, IIK-2

UTOI'O

32

4.2 IlpakTH4ecKue 3aHATUS

Paznen muctunivHel (MOYIis), TEMBI 3aHSATUI
U UX COJIEp)KaHNE

O0BeM B ak.yacax

O4YHasd

dbopma
0o0y4deHus

3a04Hast

dbopma
oOyueHus

dopmupyemsie
KOMIIETCHIIUU

Meropt paboThl ¢ Tabauiamu B Python. Arperanust u Busya-
nu3anys 1aHHbIX. [IpoBeieHre nepBUYHOrO aHaJIN3a JaHHBIX.

12

4

YK-1, IIK-2

Hcmnonk3oBaHue U CpaBHEHHUE aITrOPUTMOB KIIaCCH(PHKAIIAH:
kNN, pemaroriue epeBbes ¥ UX aHcaMOJIi, JOrMCTUYECKast
perpeccusl.

12

YK-1, IIK-2

HWcrnonk30BaHue U OIIEHKA AITOPUTMOB perpeccu. [londop

12

YK-1, TIK-2

5




ONTHMAJIBHBIX MTAPAMETPOB PETPECCHHL.

4.

OHTI/IMI/I33LII/IOHHI>I€ 3aa4u U UX pCUICHUS. HO):[60p rumnepra-
pPaMETPOB aJIroOpUTMa C NIOMOIIBIO MCTOJOB OIITUMU3AIVU.

12 4

VK-1, IIK-2

UTOI'O

48 16

4.4 JlaGopaTopHbie padoThI
JlaGopaTopHbie pabOThI HE MPEIYCMOTPEHBI.

4.5 CamocTosiTe/ibHasi padoTa 00y4alonuxcs

O0BeM ak. 4yacoB

Pazmen guCIIAIIINHEL . ouHas 3a04Has
Bun camocTosTenbHON paboOThI
(Momyst) dhopma thopma
o0yueHus | 00ydeHus

IIpopaboTka yueOHOro Marepuaia mo AUCIUIIINHE (KOHCIEK-

1. Beenenue B uc- bop N M P ( 8 12

. TOB JICKIIUH, YI€OHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)

KYCCTBEHHBII HHTE- v

KT BrimonHeHne WHANBHUTyaTbHBIX 3a1aHUH 8 20
[loaroToBKa K TECTHPOBAHUIO 5 20
IIpopaboTka yueOHOro mMarepuaia o IUCHUILIMHE (KOHCIIEK-

2. DKcnepTHblE CH- pPop ey P ( 8 12
TOB JICKIIUH, Y4€OHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)

CTEMbl M TIPEICTaB- v

- BrinosiHeHHE WHAMBUTYJIbHBIX 3aIaHUH 8 18

JIEHHE 3HAHUI
[loaroToBka K TECTHPOBAHHIO 5 20
[IpopaboTka yueOHOTO Marepuaia Mo JUCIHUILTHHE (KOHCIEK- 8 12

3. AJTOPUTMBI I0- | TOB JIEKIHH, y4eOHMKOB, MATEPUAJIOB CETEBBIX PECYPCOB)

HCKa perieHui Brinonnenne MHIUBUAYAIBHBIX 3aJaHUI 8 17
[loaroToBka K TECTHPOBAHHIO 6 20

HUTOI'O: 64 151

Meroaudeckue ykazaHus JUIsl IPOBEACHHS MPAKTUUECKUX 3aHATUN 110 qucuummHe «Oc-
HOBBI HCKYCCTBEHHOI'O MHTEJIJIEKTa» Ui HanpasiieHus noarotoBku 19.03.04 — TexHomorus npo-
JOYKLWU ¥ OpraHu3alus o0IeCTBEHHOro nuTanus — Muuypusck, 2024,

4.6 BpinoJiIHeHHE KOHTPOJIbHOH padoThl 00y4alIMMUCH 32049HOI popMbI
[TpucTynaTh K BBIIOJHEHNIO KOHTPOJIbHOM pabOThl HEOOXOAUMO MOCIIE U3YUEHUS MaTepu-
ajla 1o JINTepaTypHbIM HCTOYHHKAM, YOEIMBIINCH ITyTEM OTBETOB Ha BOMPOCHI JUIS CaMOIIPO-
BEPKH, YTO MaTepuas TEMbl YCBOEH.
Ilenbro0 KOHTPOIBHOM PAOOTHI IO TUCHUIUIMHE SBISIETCS PACCMOTPEHHUE TEOPETUIECKUX
acIeKTOB U IPUMEHEHNE OCHOBHOTO MHCTPYMEHTApHs YIIPaBJIEHUS HAyYHBIM HCCIIEJOBAHUEM.
TpebGoBanus K 0pOPMIICHHUIO.
KontponbHast paboTa MOXET ObITh BBIIOJHEHA B YUEHHYECKOW (ILIKOJBHOW) TeTpaau
WM Ha JucTax popmaTta A4 neyaTHbIM UM PYKOMUCHBIM (Y€TKUM, YUTaeMbIM) criocoboM. Bri-
MOJHEHHBIE 33JIaHUs PACHOJIAraoTCs 10 MpeAcTaBIeHHOMY nopsiaky. CIUCOK MCHOIb3yeMOi
JUTEPATYpPhl IPUBOJUTCS B KOHIIE PaOOTHI.
Ha tuTtyneHOM nmcTe pacrmoiaraercst cieayronias WHGOpMAIHs: Ha3BaHHE IHCIH-
wmHel, ®.1.0. obyuaronmiics, Kypc, rpymnmna, HoMep 3a4eTHOM KHUKKH, HOMEpP BBIOPAaHHOTO
BapuaHTa ¥ HOMepa BHINOJHEHHBIX 33JaHNH 110 TOPSIKY B CIEAYIOIIEM BHE:
Cpoku BBINIOSTHEHUS. BBINOTHEHHAss KOHTpOJIbHAs padoTa MOANUCHIBaETCS 00yyaro-
IIAMCSI ¥ CIAeTCs Ha MTPOBEPKY IPEToaBaTeNio Ha KadeIpy B yCTaHOBJICHHBIE CPOKH, KakK Ipa-
BUIIO, 3a 10 nHeil 1o Havana ceccuu. IIpoBepka KOHTPOJILHOI pabOThI MpeENoaaBaTeieM oCy-
IIECTBIISETCS B TEUECHHE HEEH ocie ee craun. KoHTpossHas paboTa TopKHA OBITH 3aYTeHa
K Hayaily 3K3aMEHAlMOHHOW CECCHUMU.




4.7 Conep:xaHue pa3ieoB JUCHHUILIUHBI (MOIYJIs1)

1. BBeneHue B MCKYCCTBEHHbI HHTEJIEKT.

OcHOBHBIE 3aJ]a4l CUCTEM HCKYCCTBEHHOro MHTeieKkTa. Kimaccudukamnus, xiactepusa-
1usl, perpeccus. TUIbI MAIMHHOTO OOyUYEHUs: ¢ yuuTesaeM, 0e3 ydyuTels, ¢ YaCTHYHBIM IpUBJIe-
YEHUEM YUUTEIls, 00yUCHUE C MOIKPETIICHHEM.

2. JKCNepTHBIE CUCTEMbI M NPeICTaABJIeHUE 3HAHU .

Knaccudukanus Ha npumepe anroputma k-ommkaitimumx coceneit (kKNN) OnuuonanbHO:
BricTpeiif mouck Ommkalmmx coceneil. MeTpuku OleHKH Kiaccu(UKalMu: MOJIHOTA, TOYHOCTD,
F1, ROC, AUC. Banunanuonnasi u TectoBas Beibopka. Kpocc-Banmmnamnus. Pabora ¢ kareropu-
aJIbHBIMH IPU3HAKAMM.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koad¢unuent nerepmuHa-
nuu. Jluneiinas perpeccusi, moiMHOMHalbHas perpeccus. [lepeobydenue u perynspusanus, rpeod-
HeBas perpeccusi, LASSO, Elastic Net.

Jluneitnpie Mogenu Ans kinaccudukanuu. [lepuentpoH, TorucTudeckasl perpeccus, moi-
HOCBSI3HBIC HEUPOHHBIC CETH, CTOXACTUYECKUN TPATUEHTHBIN CIIYCK U 00paTHOE pacrpocTpaHe-
HUE TpajueHTa. Perynspusanus TMHEHHBIX MoJIenel KiiacCupuKalunu.

Knacrepusanus. k-means, k-means++, DBSCAN, arnomeparuBHast kiiactepu3saius. MeT-
PHUKHU OLIEHKH KJIacTepU3aLuu

3. AITOPUTMBI OMCKA peleHn .

ANTOPUTMBI, OCHOBAHHBIEC HAa IPUMEHEHUH PEIIAONINX JIepeBbeB. Kputepuu pasaeneHus
y371a: HH(POPMAIIMOHHBIN BRIMTPHINI, KpuTepuid [ kuHu. AHCaMOJIM pelarouX 1epeBbEeB: CIy-
YaiiHbIi Jiec, TPaAMEHTHBIN OyCTHHT.

Meton onopHbix BeKTopoB. [Ipsimas u oOpatHas 3agada. OnpeneneHrue ONOPHBIX BEKTO-
POB. S IepHBII TPIOK.

Haupnbiii OaiiecoBckuii kiaccudukarop. MeToasl OIEHKH paclpeeieHUs] MPU3HAKOB.
EM-anroputm Ha mpuMepe CMeCH rayCCHaH.

MeTtoasl 6€3rpaiMeHTHON ONTUMU3ALIMU: CIy4alHbIN Touck, hill climb, ot-xur, reneru-
YECKHUU aJITOPUTM.

5. O0pa3oBaresibHbIE TEXHOJIOTUU
HpI/I HU3YUCHUU JUCHUIIIINHBI (MO,Z[YJ'ISI) HCIOJIB3YKOTCA HHHOBAIIMOHHBIC O6p8.30BaTeJ'ILHLIe
TEXHOJIOTHMHU Ha OCHOBC MHTCIrpalilii KOMIIECTCHTHOCTHOI'O U JINYHOCTHO-OPUCHTUPOBAHHOI'O IO -
XO0O0B C 3JICMCHTAMH TPaJUITHUOHHOTO JICKOHOHHO-CCMUHAPCKOI'o U KBa3I/IHp0(1)eCCI/IOHaJ'ILHOFO
00y4eHHUsl C UCIOJIb30BAHNEM MHTEPAKTUBHBIX (JOPM MPOBEJIEHUS 3aHATHI, UCCIIE0BATEIbCKOM
MPOEKTHOMH 1eATENbHOCTH U MYJIbTUMEIUIHBIX Y4eOHbIX MaTepHajIoB

Bup yueOHoit paboThI OO0pa3oBaTesibHbIC TEXHOJOTHU

DNeKTpOHHBIE MaTepUaNbl (B T.4. CETEBBIE MCTOYHHMKH), WCTIOIH30BaHUE
MYJBTUMEIUHHBIX CPEJICTB, pa3IaTOYHBIA MaTepHall.

TectupoBaHue, BBHIMOJIHEHUE TPYITIOBBIX AYAUTOPHBIX 3aJ[aHUH, WHIUBH-
JTyaJIbHBIE JOKIIATBI.

CamocrosTenbHbIE pa- Brimonnenne pedepaTHBHOI paboThI; MOJTOTOBKA U 3alUTa COOOIICHUS C
0OTHI WCIIOJIb30BaHUEM CIIAMJIOBBIX ITPE3SHTAIINN.

Jlekun

IIpakTrueckue 3aHATUSA

6. OueHo4HbIe cpeACTBA JUCHUIIUHBI (MOIYJINA)

OCHOBHBIMH BUJaMU JUCHUIUIMHAPHBIX OLCHOYHBLIX CPCACTB IIPpHU (I)yHKI_II/IOHI/IpOBaHI/II/I
MOJ1yJIbHO-PEHTHUHIOBOI cUCTeMBbl 00Y4YEHHUS SBISAIOTCA: HA CTaUU PYOEKHOTo pedTHHTra, dop-
MHPYEMOTO IO PE3yJibTaTaM MOAYJIBHOI'O KOMIBIOTCPHOI'O TECTUPOBAHUA — TCCTOBLIC 3a/IaHUS;
Ha CTaguHu MOOIIPUTEIIBHOTO peﬁTHHFa, (bopMpreMoro Mo pe3yJibTaTaM HallMCaHUA U 3allUTBI
pe(bepaTOB 110 aKTyaﬂBHOﬁ HpO6J’ICMaTI/IKC, Ha CTaguu MPOMEKYTOUYHOT'O pCﬁTHHFa, omnpencisic-
MOTO IO pe3yJibTaTaM CJaud SK3aMEeHa — TEOPETUYECKUE BOMPOCHI, KOHTPOIUPYIOIINE TEOPETH-



4ecKoe coJiepKaHue y4eOHOro MarepHaia, U MPaKTUYECKHe HaBBIKA M3 Pa3IMYHBIX BUIOB IPO-
beccronanpHOM AesTenbHOCTH 00y4varomerocs mo OITOIT nanHoro HanpasieHus:, GopMUpyeMbIe
IIPU U3YYEHUH TUCUUIUIMHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOI'O MHTEIUIEKTA)

6.1 HacnopT (l)OH)Ia OLHCHOYHbBIX CPEACTB M0 TUCHUIIJINHE

Ne | KonTponupyemsie pazaens (Tembr) | Koa koHTponupyemoit O1neHOYHOE CPEJICTBO
n/m JICTTUILTUHBI (MOYJIS) KOMIIETCHLINH HanmenoBanme KosnyecTBo
B . TecToBEIC 3a1aHUs 20
1 HeBKeTILeHI/Ie B UCKYCCTBECHHBIN UHTEI VK-1, TIK-2 Tembi pedeparos 5
Bomnpocsl i1 3K3ameHa 8
TecroBble 3a1aHKS 20
2 3KCHCpTHbICUCI/ICTeMI)I Y TIPEJICTaB- VK-1, TIK-2 Tenst pedhepatos 5
JICHWE 3HAHUUT
Bompocs! 1ist 3K3aMeHa 10
TectoBbie 3a1anus 20
3. |ANropuTMBI IOKCKA PELIeHUH YK-1, I[IK-2 Temsb1 pedepaToB 5
Bonpocs! 11 3k3ameHa 8

6.2 Ilepeuens Bonpocos aJsi Ik3ameHna (YK-1, [1K-2)

. Tunbl MalMHHOrO OOYUEHHUS
. Tunsl MalIMHHOTO O0yUYEHUS
. Tunbl MalMHHOTO OOYUEHHUS
. Tunsl MalIMHHOTO O0y4YEHUS

O©CoOoO~NO O WDN P

: C YUHTEJICM.
: 03 yuuTels.

. OCHOBHEIE 3ala4i CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA. KJIaCCI/I(bI/IKaIII/Iﬂ.
. OcHOBHEIE 3ala4u CUCTEM UCKYCCTBCHHOT'O MHTCIIJICKTA. KnaCTepmauI/m.
. OCHOBHEIE 3ala4i CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA. PCFpCCCI/IfL

: C YACTUYHBIM [IPUBJICUCHUEM YUUTEIIS.
: 00yueHHe C MOAKPEIUICHUEM.

. Knaccugukanus Ha npumepe anroputma k-Omkaiimux coceneit (kNN)
. BeICTpBIif oNCK Omxalux cocenen.

10. MeTtpuku OleHKH KJ1accu(UKalKuU: MOIHOTa, TouHOCTh, F1, ROC, AUC.

11. BanupanuonHas u tectoBas BelOopka. Kpocc-panuaanus.

12. PaboTa ¢ KaTeropuajJbHbIMU PU3HAKAMH.

13. Metpuku onierku perpeccun: MSE, MAE, R2 — xoaduninent gerepmuHariym.

14. JIuneitHast perpeccusi, IOJMHOMHUAIIbHAS perpeccusl.

15. IlepeoGyuenue u perynspuzanus, rpedHenas perpeccusi, LASSO, Elastic Net.

16. [lepuenTpoH, JOrMCTUYECKAsE PETPECCHs], TOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXACTH-
YECKUM TPaJIMEHTHBIN CITyCK U 00paTHOE paclpoCTpaHEHHE rpaieHTa.

17. Perynspusanus JMHEHHBIX MOJIeNeN KiIacCu(pUKALIUUH.

18. Knacrepuszanus. k-means, k-means++, DBSCAN, arjomepaTtuBHasi KJIacTepHU3aIusl.

MeTpuKH OLEHKH KJIaCTEpU3aLUH.
19.
20.
21.
22.
23.
24,
25.

CHaH.
26.

TUYECKUH allTOPUTM

ANTOpUTMBI, OCHOBaHHBIE HA IPUMEHEHUH PEIIAOIINX JEPEBBEB.
Kputepuu pazznenenus y3na: HHQOPMAIIMOHHBINA BBIUTPHILI, KpuTepuil [xunu.
AHcam05u pelaroninx AepeBbeB: Cay4yailHbIN Jiec, TPaAUEeHTHBIN OyCTHHT.
Merton onopHbIX BeKTOpOB. [Ipsimast u oOparTHas 3a1aya.

OrnpeneneHne ONOPHBIX BEKTOPOB. S AEpHBIN TPIOK.

HauHnblit OaiiecoBcKuil Kiaccugukarop.
Mertobl OIIEHKH pacnpeaeneHns npu3HakoB. EM-airoputM Ha npumepe CMeCH rayc-

Metoapl 6e3rpaJIueHTHON ONTUMHU3AIUH: CITydaiHbIN ToucK, hill climb, oTxur, rexne-




6.3 IlIkaJia OEHOYHBIX CPEACTB

YpoBHH OCBOECHUS
KOMIETEHIIUI

Kpurepun ouenuBanus

O1neHouYHBIE CpelICTBa
(xo1-BO 6aIIIOB)

IIponBuHYTHII
(75-100 GannoB)
«OTIUYHO

OTIMYHO 3HAET TEOPETHUECKHE OCHOBBI OOYUYCHHS aHa-
JIU3a TJAHHBIX ¥ MAIIMHHOTO O0YYCHHUS; CIeNn(UKY BHE/I-
PEHUS CHCTEM MAIMHHOTO OOYYEeHHS B «OTPACIH», OT-
JUYHO aHAIM3UPYET 3aaady, BRIIENIS e¢ 0a30BBIE CO-
CTaBJISIOIIUE, OTIWYHO OCYIIECTBIACT JIEKOMITO3UIIUIO
3aJlauM; yMEET MPUMEHSITHh OOJIBIIOE KOJIUYECTBO IBPH-
CTHK, COPMHPOBAHHBIX Ha OCHOBE KOMMEPUYECKOTO H
aKaJIEMUYECKOTO OIbITa; UHTEPECYeTCs HOBBIMU TpPEH-
JaMH B CBOeH MpodecCuoHaIbHON OTPACIIH, pacCMaTPH-
BaeT MX C TOYKU 3PEHUS NMPUMEHEHUS B CBOCH NesTeNb-
HOCTH; OBICTPO W BEPHO OIEHUBAET CIIOKHYIO CHTYAIIHIO,
OLIEHHUBAET PUCKU U MOCJIEACTBUS CBOUX JICMCTBUM, HaX0-
JIUT ONTHMAJIbHBIC PEIICHHUS I paboUuX 3ajad.

TECTOBBIE 3aaHUS
(30-40 6ammoB)
UHIMBHIYaIbHOE 3a/1aHHE
(8-10 6ammoB);

BOIIPOCHI ISl 9K3aMEHA
(37-50 6ammoB)

BbazoBrrit
(50-74 6amna)
«XOPOILIO»

XopoIIo 3HaeT TEOPEeTHYECKHEe OCHOBHI OOY4eHHUs aHa-
32 TAHHBIX ¥ MAIIMHHOTO 00YYeHHUS; Cienn(UKyY BHE-
PEHUS CHCTEM MAIIMHHOTO OOYYCHHS B «OTPACiIU», XO-
POIIIO aHATM3HUPYET 33/1a4y, BBIICISIA ee 0a30BbIE COCTAB-
JISFOIINE, XOPOIIO OCYIIECTBISET JEKOMIIO3HIIAI0 3a-
Ja4¥; YMEET MPUMEHSThH JOCTaTOYHOE KOJIHMYECTBO IBPH-
CTUK, C()OPMHUPOBAaHHBIX HAa OCHOBE KOMMEPUECKOTO W
aKaJeMIYECKOTO OIbITa; WHTEPECyeTCs HOBBIMH TpPEH-
JaMH B CBOCH MPOQECCHOHAIILHON OTpaciii; BEPHO OIle-
HUBACT CJIOXKHYIO CHUTYaIlUIO, OLICHUBAECT PUCKU H IIO-
CJIEZICTBHS CBOMX JICUCTBUIl, HAXOAHUT ONTHUMAIbLHBIC pe-
meHus Juis pabounx 3a/1ad.

TECTOBBIE 3a[aHUS
(20-30 6ammoB)
WHJIUBUAYAJIBHOE 3aJJaHNE
(5-7 6amoB);

BOIIPOCHI IS 9K3aMEHa
(25-37 6amnoB)

IToporossbiii
(35-49 6amnos)
«yIOBIETBOPH-

TEIBHOY

Cnabo 3HaeT TeOpeTUUECKHUE OCHOBBI O0YUCHHMS aHaIM3a
JAHHBIX ¥ MAIIMHHOTO 00y4YeHust; Clien UKy BHEAPSHHS
CHCTEM MAIIMHHOTO OOYYEHHs B «OTPaCin», ciiabo aHa-
JM3UPYET 3a/auy, BbIIEIss ee 0a30BbIe COCTABIISIONINE,
cabo OCYIIECTBIISCT JICKOMITO3HIIMIO 3a/1a4d; yMeEeT
MPUMEHSTH JIOCTATOYHOE KOJHYECTBO 3BPHCTHK, Chop-
MHPOBAHHBIX HA OCHOBE KOMMEPYECKOTO M aKaJeMHhue-
CKOTO ONbITa; c1abo MHTEpeCcyeTcs HOBBIMU TPEHIAMH B
CBOCH TPOGhECCHOHATIBHONW OTPaciiv; CIabo OIlECHUBAET
CIIOXHYIO CHTYaIHIO, CJ1a00 OIIEHUBAET PUCKHU U TTOCTIE -
CTBUA CBOHUX ﬂeﬁCTBHﬁ, cna60 HAXOJUT OIITUMAJIBHBIC
pelIeHus s pabovux 3ajad.

TECTOBBIE 3a[AHUSI
(15-20 6aynoB)
VHIMBHyaJbHOE 3a/1aHKE
(2-4 6ama);

BOIPOCHI TSl 9K3aMeHA
(18-25 6amnos)

Huzkuit
(TOTTOPOTOBEIHA)
(koMmmeTeHIus
He c(hopMHUpOBaHa)
(menee 35 6amioB)
«HEYJIOBJIETBOPH-
TEIBHO»

He 3maer Teopernyeckue OCHOBBI OOY4YCHHS aHaU3a
JAHHBIX ¥ MAITUHHOTO 00y4YeHUS; ClielIn(UKY BHEIAPEHUS
CHUCTEM MAIIMHHOTO OOYYEHHS B «OTpaciin», HE yMEeT
aHAJIU3UPOBATh 3a/lady, HE OCYIIECTBISET NEKOMIIO3HU-
LU0 33/1a4d; HE YMEET MPUMEHSTh 1O0CTaTOUYHOE KOJInYe-
CTBO 3BPUCTUK; HE MHTCPECYCTCA HOBBIMH TPCHAAMU B
CBOEH MpoQeCCHOHATEHOM 0TPACIIH; HE BEPHO OICHUBAET
CJIOKHYIO CUTYallUI0, HE BEPHO OLEHUBAET PUCKU U MO-
CJIEJICTBHUS CBOMX JICHICTBUH.

TECTOBBIC 3a[aHUSI
(0-13 6annoB);
VHIMBHIyaJbHOE 33/IaHHe
(0-3 6ama);

BOIPOCHI IS 9K3aMeHa
(0-18 6ammoB)

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIbHBIX MaTepUaloB), HEOO-
XOJIUMBIX JUISI OLEHKU 3HAHWM, YMEHHM, HABBIKOB U (MJIHM) OMBITA JESTEILHOCTH, XapaKTePU3yIO-
niMe 3Tanbl GOPMUPOBAHUS KOMIIETEHIMI B IMPOLIECCE OCBOEHUS NUCUUIUIMHBI (MOIYJs) TO-
JIpoOHO MpeCTaBIeHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIHUIUTMHBI (MOIYJIS)».




7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnieyeHre JUCIUILTHHbI

(MoayJin)
7.1 YueOHasi inTeparypa:

1. OCHOBBI UCKYCCTBEHHOI'O MHTEJUICKTA: yueb. mocooue s By3oB / Cumopkuna WU.I'. —
M.: Kuopyc, 2014. — 245 c.: un. - bubmuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C.I'. OCHOBBI HICKYCCTBEHHOTO HHTEIIEKTa: yueOHoe rmocodue / C.I'. Tomma-
y¢B. — Cankr-IletepOypr: BI'TY "Boenmex" um. [I.®@. Ycerunosa, 2017. — 132 ¢. — ISBN 978-
5-906920-53-9. — Tekcr : asekTpoHHbIH // JIaHb : anekTpoHHO-O0MbMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/121872

3. boposckas, E.B. OCHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTa: yueOHoe mocodue / E. B. bo-
poBckas, H.A. JlaBbiioBa. — 4-¢ u3a. — Mocksa: Jlaboparopus 3nanuii, 2020. — 130 ¢. — ISBN
978-5-00101-908-4. — Texkct: 25eKTpoHHBIN // JIaHb: 2JIeKTpOHHO-OMOIMOTEUHAs CHCTEMa. —
URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®@.A. CUMBOJIIMYECKUN UCKYCCTBEHHBIM MHTEIUIEKT: MaTEMaTHUYE€CKHE OCHOBBI
npeCTaBIeHUs 3HaHUI: yaeOHoe mocooue s By3oB / @. A. HoBukoB. — Mocksa: M3narens-
ctBo Opaiit, 2023. — 278 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-00734-3. — Tekcr:
aulekTpoHHBIH  //  OOpaszoBarenbHass  miatdopma  FOpaiitr  [caiit] —  URL:
https://urait.ru/bcode/512382

5. Poi6una, I'.B. OcHOBBI MOCTPOCHUS HHTEIUIEKTYAIBHBIX CUCTEM: Y4e0. mocoOue /is By-
308 / Peibuna I'.B. — M.: ®unancel u cratuctuka: Mudpa-M, 2010. — 430 c.

6. Brrorua BB. DiieMeHTBI MaTeMaTH4YeCKOW TEOPUN MAITMHHOTO O0YYeHHS: y4eO. moco-
6ue ans By30B Bororun B.B.; Mock. ¢usuko-texH. uH-T (roc. yH-T), PAH, MH-T npobnem nepe-
naun uHpopManmu uM. A.A. Xapkesnua. — M.: MOI'U - UIITIA PAH, 2010. - 231 c. OcHOBBI
UCKYCTBEHHOro MHTeluiekTa. [IpakTudeckuii kype: y4ed. mocobue s By3oB / Uymokos BJL,
AcrtaxoBa .®., [ToranoB AC. [u ap.]. - M. BUHOM. Jlabopatopus 3Hanuii: @uzmariut, 2008. -
292 c.

7. Scannkuii JI.H. BBegenue B HICKyCCTBEHHBIN MHTEIJIEKT: yuel. mocooue /st By30B/Sc-
nunkuit JIL.H. - 2-e uzn., ucnp. - M.: Axkagemus, 2008. - 174 ¢,

8. Ocunos I'.C. MeToapl HCKYCCTBEHHOTO MHTEJIEKTA! Mororpadus |/OCHIoBr C, - M.
®usmataur, 2011. - 295 ¢. .

9. JIro b. Teopus u mpakTHKa HeonpeAeeHHOro nmporpammupoBanus/JIro b.; mep. ¢ anrd.
Tromenues 10.B., Karanos }0.T.; pen. nep. Tromenues F0.B. - M.: BUHOM. Jlabopatopust 3Ha-
uuii, 2009. - 416 c.

10. Pyuxun B.H., ®ynun B.A. YHuBepcaabHbIi HCKYCCTBEHHbIN HHTEIIEKT U 3KCIIEPTHBIE
cuctemsbl / Pyukun B.H., ®ynun B.A. — CII6.: BXB-Ilerepoypr, 2009. — 238 c.

11. Kypeituuk B.B., Kypeituuk B.M., Ponzun C.1. Teopus 3BOIIOIMOHHBIX BEIYUCIICHHIH:
[Monorpadus]| / Kypeitunk B.B., Kypeitunk B.M., Pomzun C.U. — M.: ®uszmatiut, 2012. — 260
¢,

7.2 MeTtoauyeckue yKa3aHus M0 OCBOCHUIO TMCUMILIUHBI (MO1YJIs1)
Metoanyeckue yKkazaHus JUis IPOBEJACHUS NMPAKTUYECKUX 3aHATUH Mo qucuuruinie «Oc-
HOBBI HCKYCCTBEHHOT'O HHTEJIEKTay Juisl HartpasieHus moarotoBku 19.03.04. — TexHomorus po-
JOYKLUU ¥ OpraHK3alusl OOIECTBEHHOTO MUTaHHUS.

7.3 Undopmanmonubie M HH(PPOBLIE TEXHOJIOTHH
(mporpaMmmHoe o0ecnieueHune, COBpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl

JAHHBIX U1 HH(OPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI)
VYyebHas nucuuiuiiHa (MOIYJIb) IPEeIycCMaTpUBaeT OCBOCHHE WH(POPMAITMOHHBIX U I (}-
POBBIX TEXHOJIOTHIA. Peanu3anus mu@poBeIX TEXHOJIOTHI B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-

10


https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

JsIeTCsl OHOW U3 BaXKHEHIINX Lieeld 00pa30BaHusl, Jarolieil BO3SMOKHOCTb Pa3BUBATh KOHKYPEH-
TOCIIOCOOHBIE KadyecTBa OOYyJaOIMUXCsA KaK OyAYIIUX BBICOKOKBATH(HUIIMPOBAHHBIX CHCIHAIIH-
CTOB.

[{udpoBble TEXHOIOTUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((HEKTUBHOIO PEIICHUS
3aa4 Mpo(ecCHOHANTBHOT0, COLUATBHOTO, TMYHOCTHOTO XapaKTepa C UCIOIb30BaHUEM PA3IINy-
HBIX BHJIOB KOMMYHUKALIMOHHBIX TEXHOJOIMH. OCBOeHUE U(POBBIX TEXHOJIOTHI B paMKax JaH-
HOW TUCHUTUTMHBI (MOJYJIsl) OPHEHTUPOBAHO HA CIIOCOOHOCTH O€30MaCHO U HaUIeKAIUM 00pa3oM
HOJIy4aTh JIOCTYII, YIPABJIATh, UHTETPUPOBATH, 0OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh HHPOpMa-
MO C TIOMOIIBIO HU(POBBIX YCTPONUCTB U CETEBBIX TEXHOJIOTUH. POpMHUpOBaHUE IUPPOBON KOM-
HETEHTHOCTH IpenoaraeT padoTy ¢ JaHHBIMH, BJIJICHUE MHCTPYMEHTaMHU JUI KOMMYHHUKALIUH.

7.3.1 DJIeKTPOHHO-OMOJIHOTEYHASI CUCTEMBI 1 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Neo 6/1 (CeteBas daeKkTpoHHAsT OMOIMOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOpManuoHHbIX pecypcoB ®I'BHY ITHCXbB (norosop
1o 00eCreYeHHIO JOCTYMa K ANeKTPOHHBIM HHpopMmarimoHHbIM pecypcam @T'BHY [THCXB uepes
tepmuHaln ynaiennoro pocryna (TY ®I'BHY LTHCXEB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubinoreuHas cucreMa «HanumonaneHel 1M poBoi pecypc «PyKoHT»:
Kosekinu «ba3oseiii MmaccuB» u «Konoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnextponHoe M3naTenbcTo FOPAUTY (https://urait.ru/) (1oroBop Ha oka3aHue
YCIIYT 10 TIPE0CTABICHUIO JOCTYyIa K oOpa3oBarenbHoi miatdhopme OO0 «DIEKTPOHHOE U3/1a-
tenbctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbOaHOTeUHast cuctemMa «Bepraackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE HCITOJIb30BaHuE MTpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza nanubix HOb «HanmonansHast anektponHas oubnuorexay (https://rusneb.ru/) (mo-
roBop o noakiaoueHnu k HOb u npenocrasnenun nocryna k oobekram HOb ot 01.08.2018 Ne
101/H2b/4712)

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEUHO-MH(POPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCITYT TIOJIh30BATENSIM YHUBEPCUTETA U3 YHCIIa HHBAJIHJIOB MO 3PEHUI0, CI1a00BH-
JSINX, HHBATHUIOB APYTUX KaTErOpHil C OTpaHUYEHHBIM JOCTYIIOM K MH(GOpPMAIUH, JIHII, UMEIO-
HIMX TPYJHOCTH ¢ uTeHueM maockornedarHoro rekcra TOI'bYK «Tamb6oBckast obnacTHast yHUBEp-
canbHast HayyHas OouOmmorteka uMm. A.C. Ilymkuna» (https://www.tambovlib.ru) (cornamenue o
corpyanundectse oT 16.09.2021 Ne 6/H)

7.3.2 UuopmaniuoHHbIE CIPABOYHBbIE CUCTEMbI
1. CrpaBounas npaBoBast cucteMa KoncynsrantIlinroc (1oroBop rmocraBky, aJanTauy 1
compoBokIeHUs K3eMIusApoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHbIN nepuoanueckuii cpaBouyHuk «Cucrema 'TAPAHT» (noroBop Ha yciyru
o conpoBokaeHuto ot 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemenHbIe npodeccuoHaAIbHbIE 0a3bl TaHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpammbl «Pocmeron» (oroBop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix Hayunoii snextponnoit 6ubnmoreku eLIBRARY.RU — poccuiickuii un-
(bopMaIMOHHO-aHATMTUYECKUH ITOPTAaJl B 00JIaCTH HAYKH, TEXHOJIOTUH, MEAULIUHBI K 00pa30BaHUs
- https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTele JaHHble @enepanbHOM CayX OBl TOCYAAPCTBEHHOM CTATUCTUKH -
https://rosstat.gov.ru/opendata

5. Ilpodeccuonanpuas 6a3a nanubix. Karagor FOCTos http://gostbase.ru/.
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6. IIpodeccuonanbuas 0aza nanubix. ®I'BY DenepanbHbIl UHCTUTYT HMPOMBIIIIICHHOM
cobcreenHoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanpHas 6a3a JaHHBIX. DIEKTPOHHBINH (POHI MPaBOBOI 1 HOPMATUBHO-TEX-

HUYECKOM qokymenTaruu http://docs.cntd.ru/

7.3.4 JInieH3MOHHOE ¥ CBOOOHO PacpocTPaHsieMoe MPOrpaMMHoOe
o0ecrneveHne, B TOM YHCJIe 0T€YECTBEHHOT0 IIPOU3BOACTBA

toB PDF, DjVU

Ccbuika Ha
HoctynHocTh Enunslii peectp PexBuzutel
No HanMeHOBaHNE PazpaboTaux I1O (MTIeH3HOHHOE, poccuiickix TIOITBEPIKTATOIIETO
- mpaBooOJIazaTeib CBOOOIHO IpoTrpamMm IOKYMEHTA
P porp y
pacupoctpansemoe) | s 9BM u BJ] (pym HANTHYIH)
(pn HaNA9I¥H)
Microsoft Windows, Microsoft JIHneRsHs oT 04'06'20} >
1 . . . Jlunensnonnoe - Ne 65291651 cpok neit-
Office Professional Corporation
CTBHSI: OECCPOYHO
CyOnuieH3nOHHBIN
AHTHUBUPYCHOE ITPO- ) . JIOTOBOP
rpammHOe obecrieue- | AO «JlaGoparopus hlt:'gls /g\??’ztlrrg(; ¢ OO0 «CodTercy
2 | uue Kaspersky Kacnepckoro» JlneH3noHHOE sg(r /36%57'4 /2soh ot 24.10.2023 Ne 6/H,
Endpoint Security (Poccust) rase id—415125 CPOK JICHCTBHSI:
TS GH3HECa - c22.11.2023
mo 22.11.2024
N . : Kontpakt
Mofl f)qn/lc CTaI.{,'uap_T_ 00O «Hogsie h_ttps.//reestr.dl ¢ OO0 «Pybuxon»
Hbli - OducHbIi na oBIAUHbLe gital.gov.ru/ree o1 24.04.2019 No
3 | ket auist paboTHI € J10- JIuuensuonnoe | str/301631/?sph o y
. TEXHOJIOT I e 0364100000819000012
KyMEHTaMH U MMOYTOM rase_id=269844 . ;
- (Poccust) CPOK JIEHCTBUSL:
(myoffice.ru) 4
OeccpodHo
) . KonTpaxr
. h_ttps.//reestr.dl ¢ O00 «CodTercy
OducHblit naker gital.gov.ru/ree o1 24.10.2023 No
4 | «P7-Oducy AO «P7» JInnessnonHoe str/306668/?sph o y
e 0364100000823000007
(meckTorrHas BepCHst) rase_id=443504 . )
1 CPOK JICHCTBHSI:
OeccpodHo
. . KonTpakr
One ) 000 "bazanpt h?:pls '//reeSt/r'dl ¢ O00 «CodTrerc»
pauoHHas cu CBOGOTHOE grtal.gov.rurree ot 24.10.2023
- ? WA
5 | crema «AnsT O6pa HpOrpaNMHOe JIutieH3noHHOE Str/30_32_62/ ?sph No 0364100000823000007
30BaHUE» " rase_id=443501 9
obecrieueHne 5 CPOK JEHCTBHSA:
OeccpodHo
IIporpammuast cu-
crema Ui obHapysie- JINLEH3MOHHBIH I0TOBO
HHSI TEKCTOBBIX 3aHUM- https://reestr.di H A p
N . ¢ AO «AHTHUIUIaruaT
CTBOBAHIIA B ych- AO «Anrima- gital-gov.rulree | - 53 052024 Ne 8151
6 | HBIX M Hay4YHBIX pa- JIuuensuonnoe | str/303350/?sph o, T Ty
ruat» (Poccus) i CPOK JIEHCTBUSL:
00Tax «AHTHIUIarHaT rase_id=269818
- ¢ 23.05.2024
BY3> 6 10 22.05.2025
(https://docs.antiplagi o
aus.ru)
Acrobat Reader — CroBotio
7 | mpOCMOTp TOKyMEH- Adobe Systems A - -
108 PDF, DjVU pacrpoctpaHsieMoe
Foxit Reader — ChoBomio - -
8 | mpocMoTp TOKyMEH- Foxit Corporation A
pacrpoctpaHsieMoe

7.3.5 Pecypchbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET»
1. CDTOwiki: 6a3a 3nanuii o 1udposoi Tpancdopmaruu https://cdto.wiki/
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2. OrtkpelTass  nporpaMMHas ~ OuOnmuoTexka ISl MAalIMHHOTO  OOydYeHHS
https://www.tensorflow.org/

3. @peliMBOpPK MAIIMHHOTO 00yueHHs 1 A3bIka Python ¢ OTKpBITBIM HCXOAHBIM KOJIOM
https://pytorch.org/

4. OtkpeiTas 6ubnuoteka https://keras.io/

5. Caiit denepanbHON CIyKOBI TOCYIapCTBEHHOM cTaTHCTHKU (PoccTar). DaeKTpoHHBIM
pecypc. Pexxum nocryma: http://www.gks.ru/

6. Caiit TepputopuaibHoro oprana denepaibHON CITYKOBI TOCYIaPCTBEHHOM CTATUCTUKH
no TamboBckoit obOmactu (TamOoBcTar). DNEKTpOHHBIM pecypc. Pexum  mocryna:
http://tmb.gks.ru/

7. Pexxum noctyna: http://www.rbe.ru/ - PocbuznecKoncantuur

8. Pexxum mocryma: http://www.devbusiness.ru/development/staff.htm

9. Caiir BbICIICH aTTecTalMOHHON Komuccuu // http://vak.ed.gov.ru

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce
. LMS-mnarpopma Moodle

. BupryansHast 1ocka Mupo: miro.com

. Bupryansnast nocka SBoard https://sboard.online

. Buptyansnas nocka Padlet: https://ru.padlet.com

. O6maunsie cepBuchl: Annekc./luck, O6mako Mail.ru

. Cepsucsl onpocos: Sunekc ®opmer, MyQuiz

. CepBucel Bujeocssi3u: Suaekc Teaemoct, Webinar.ru

CepBuc coBMmecTHOH paboThl Haja TmpoekTamu g Hebonpmux rpynn Trello
http://www.trello.com

ONOUTAWN R

7.3.7 llmppoBble TEXHOJIOTMHU, TPUMEHsIEeMble TPU U3yYeHUH THCIUIITHHBI

No T[uposbic TexHONOTHM Bugptl yueOHOI paboThi, BEITIOIHSEMBIC dopMHpyeMBIE WJTK
C IpUMeHeHHeM ITU(PPOBOI TEXHOJIOTUN| KOMITETEHITHH
1 | OGauHbIE TEXHOJIOTHH Jlexuuu YK-1 MAR-1, NJIK-2
[IpakTudeckue 3aHATUS I1K-2 NAK-1, UJK-2
2 | bonpIne maHHbBIC Jlekium YR-1 VJR-1, NJIK-2
[IpakTrueckue 3aHATHSL I1K-2 NAK-1, UJK-2
3 Texuonoruu Jlexnuun YK-1 NJK-1, UJIK-2
0OecTpOBOTHOM CBSI3U [IpakTuueckue 3aHATUS I1K-2 NAK-1, MJIK-2
4 Hogsie mpousBoactBen-  |Jleknuu YK-1 NAK-1, UJIK-2
HBIE TEXHOJIOTUU [IpakTHueckue 3aHATUSA IK-2 NAK-1, UJK-2
8. MarepuajibHO-TEXHUYECKOE O0ecnevYeHne M CIUIIUHBI (MOLYJIA)
HaumenoBanue OCHaIIEHHOCTh CTIEIMATIBHBIX TOMEIICHUH U TOMEIICHUH
CHEIMAIbHBIX TOMEIIECHHUH JUTSL CAMOCTOSITENIbHOM PabOThI

H TIOMENIeHHUHN JUIS
CaMOCTOSITENTLHOW PabOTHI

393760, Poccus, VYueOHast ayauTopust Ui IPOBEACHUS YUeOHBIX 3aHATUH JIEKIMOHHOTO TUIIA:
TamboBckas o6macTsb, WnTepaktuBras gocka — 1 mr.; CucreMHusiii Komruiekt — 1 mrT.; [Ipoextop
r. MuaypHHCK, Viewsonic — 1 mt. HaGopbl 7eMOHCTPAaIIMOHHOTO 000PYAOBaHUS U Y4eOHO-

yi. IHTepHalMOHANIbHAS, | HATJISHBIX [TOCOOMIA.
qom Ne 101, 2/32

YueOHas ayquTOpus I IPOBEACHISI YICOHBIX 3aHATHI CEMHUHAPCKOTO THUIIA,
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOIHEHUS KYPCOBBIX pa0oT), TPYIIOBEIX U

VHAVBUIYATLHBIX KOHCYJIBTAIIUH, TEKYIIEro KOHTPOJIS U MMPOMEKYTOYHOU aT-
tectanmu (koMnbroTepHbId Kiace): Cuctemubiii koMiuiekT (ITporeccop Intel

393760, Poccus,
TamboBckast 001aCTh,
r. MuuypHHCK,
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yi1. MHTepHanoHaIbHas,
mom Ne 101, 1/114

Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHaleH MakeTaMu, HarJIsI-
HBIMHU Y4EOHBIMH OCOOHMSIMH, TPEHAXKEPaMHU U JPYTUMU TEXHUYECKUMH CPE/I-
crBamu. KommbloTepHast TeXHHKa MOAKIIOUCHA K ceTh «HTepHeT» 1 obecre-
yeHa goctynoM B DMOC yHuBepcurera.

393760, Poccus,
TamOoBCKast 001aCTh,

r. MuuypHHCK,

yi1. MHTepHaInoOHAIbHAS,
aom Ne 101, 1/210

IToMereHue I CaMOCTOATENBLHOM paboTHL: mpuHTEp — 3 1T., MDY Canon i-
Sensys MF 4410, noyroyk Hewlett Packard Pavilion, kommsrotep — 3 1T, KOM-
netotep Celeron E 3300, komneroTep Dual Core, komnerorep OLDI 310 K1,
KONUpOBabHbIH ammnapat Kyocera. KomnbroTepHasi TeXHHUKA MTOIKITIOYCHA K
cetn «/HTEpHET» M 0OECTedeH JOCTYI B 3JEKTPOHHYIO WH(OPMAITIOHHO-00-
pa30BaTENLHYIO CPEy YHHBEPCHUTETA.
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PaGouas mporpamma nuctuuruinHbl (Mo1ysist) « OCHOBBI MCKYCCTBEHHOT'O HHTEJUIEKTa) COCTABIIEHA
B COOTBETCTBHH C TpeOOBaHMSIMH (DelepambHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaH-
JapTa BBICIIET0 00pa3oBaHus - OakaiaBpuaTa 1o HampasieHHio moarotoBku 19.03.04 Texuomo-
THsI IPOTYKIIMH M OpTaHu3aIis 00IIECTBEHHOTO MUTAHUS, YTBEPIKJICHHOTO TPUKa30M MUuHHCTEP-
CTBa HayKH U BeIciIero oOpasoBanus Poccuiickoit @exepaunu ot 17 aBrycra 2020 r. Nel1047

ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U HHOPMAMOHHBIX TexHomoruit Kapreunna H.B.
Crapummii npenozgasarens Kadenpbl MaTeMaTHKH, (U3UKM U HHPOPMAIMOHHBIX TEXHOJIOTHH
ITyenunnesa H.B.

Peniensent: 3aBenyronuii xadeapoil cTaHmapTU3alii, METPOJIOTUU U TEXHUYECKOTO CEpBHUCA,
K.T.H., ToueHT XaTyHiesB B.B.

[Tporpamma nepepaboTaHa u JOMONIHEHA B COOTBETCTBHH ¢ TpeboBanusimu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapbl MaTeMaTHKH, PU3UKH U HHPOPMAITMOHHBIX
texHousoruil. [Iporokon Ne 8 ot «12» anpensa 2022 r.

[Iporpamma paccMOoTpeHa Ha 3acelaHui y4eOHO-METOUYECKON KOMUCCUU MHKEHEPHOTO MHCTH-
tyra ®I'bOY BO Muuypunckuii I'AY, npotokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBepkacHa PerreHneM yd4eOHO-METOIAMYECKOTO COBETa YHUBEPCHTETA IMPOTOKOII
No8 ot 21 anpens 2022 roaa.

[Tporpamma nepepaboTaHa 1 JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[TporpamMa paccMoTpeHa Ha 3aceJaHMM Kadeapbl MaTeMaTHKH, (GU3NKH M WH(POPMAIMOHHBIX
texHosoruil. [Iporokon Ne 9 ot «01» utons 2023 r.

[TporpammMa paccMoTpeHa Ha 3acelaHuH y4eOHO-METOJUUECKOM KOMUCCUHN MHKEHEPHOTO HHCTH-
tyra ®I'BOY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 utonst 2023 r.

[Tporpamma yTBepkaeHa PemieHneM y4yeOHO-METOIUYECKOTO COBETa YHHBEPCHTETA HMPOTOKOJI
Nel0 ot 22 utons 2023 roga.

[Iporpamma nepepaboTaHa U A0MOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceqaHuM Kadeapbl MaTEMATHKH, (PU3UKKA U MHPOPMAIIHOHHBIX
TexXHOJIOTHH, poTokoi Ne 06 ot 14 mas 2024 r

[TporpammMa paccMOTpeHa Ha 3aCeAaHnuU Y4eOHO-METOANYECKONH KOMUCCUN UHKEHEPHOTO MHCTH-
tyra Muuypusckoro I'AY, nporokon Ne09 ot 20 mast 2024 r.

[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 09 ot 23 mas 2024 r.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MareMaTuku, PU3uKku 1 HHPOPMAITHMOHHBIX TEXHO-
JIOTUH
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