Moanvcan: Conosbés Cepreii Biaaumuposiy
DN: C=RU, S=Tam6oBckas o6nactb, L=MuuypuHck, T=npopekTop Mo y4eGHo-BocnuTaTensHoi pabote n

L ~
mornoaexHoi nonutuke, O="OEJEPANBHOE TOCYOAPCTBEHHOE BIOIXETHOE
OBPABOBATESIbHOE YYPEX/EHWE BbICLErO OEPASOBAHMS ""MUYYPUHCKNI
FOCY[AAPCTBEHHbIA ATPAPHbIA YHUBEPCUTET"", CHUNC=07215668967, NHH=681100146267,
E=it-security@mgau.ru, G=Cepreit Bnagummposuy, SN=Conoebés, CN=Conosbér Cepreit Bnaaumuposuy

OcHoBaHue: 5 NOATBEPXAAl0 ATOT AOKYMEHT CBOEIA YA0CTOBEPSIOLLEH NOANNCHI0

MecTononoxenue: MudypuHck
Jara: 2024-08-08 14:26:09

Foxit PhantomPDF Bepcus: 9.5.0

benepanbHOE TOCYTapCTBEHHOE OIOHPKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00pa30BaHUS

«MHUYypUHCKHM TOCYJapCTBEHHBIN arpapHbld YHUBEPCUTET»

Kadenpa maremaruku, puznku U1 ”HGOPMAIIMOHHBIX TEXHOJIOTHM

YTBEPXIEHA YTBEPXIAIO
pelieHneM yyeOHO-MEeTONYECKOr0 COBETa [Ipencenarens yueOHO-METOJUUECKOTO
YHHBEPCUTETA COBETa YHUBEPCUTETA
(mpotokoin ot 23 mas 2024 1. Ne 9) C.B. ConoBbeB
«23» mast 2024 1.

PABOYAS ITPOI'PAMMA JUCHUITVIMHBI (MOAVYJIA)

OCHOBbBI UCKYCCTBEHHOI'O HUHTEJIVIEKTA

Hampasnenue 19.03.04 TexHomorus NpoayKIuu U OpraHu3aIiis oOIeCTBEHHOTO
MUTaHUSA

Hampasnennocts (poduiib) - TeXHOIOTHS U OpraHU3aIysl CIeHAIbHBIX BUIOB
MTATAHUS

KBamudukanms - 6akanaBp

Muuypunck — 2024 r.



1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
]_ICJ'ISIMI/I OCBOCHUS OUCHUITIINHBI (MOI[y.]'IfI) ABJISICTCA OBJIAACHUC O6y‘IaIOH_II/IMI/ICH OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTGJI.HGKTyaJIBHLIX CHUCTEM, HpHOGpeTeHHe HABBIKOB 110 HCIIOJIB30Ba-
HHUIO MHTCIUICKTYAJIBHBIX CUCTEM, U3YUCHHUC OCHOBHBLIX MCTOAOB IPCACTAaBICHUA 3HAHUU U MO-
JIEITMPOBAHMS PACCYXKIACHUM.

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

Cornacno yueOHOMY IJIaHy TO HampapiieHHI0 noarotoBku 19.03.04 Texnomorus mpo-
JOYKIMH U OpTaHU3alus OOIECTBEHHOTO MUTAHUS AUCIMIUTNHA (MOIYNb) «OCHOBBI HCKYCCTBEH-
HOTO MHTEIJICKTa» OTHOCHUTCS K OJICKTHBHBIM JMCHMIUTMHAM (MOAYJSIM) 4acTH, (OpMHpYyeMoOn
y4acTHHUKaMH 00pa3oBaTenbHbIX oTHOmEeHUH b1.B./1B.09.02

I[HSI OCBOCHUA I[aHHOfI JAUCHUITIINHBI HeO6XOI[I/IMBI 3HaHWsA, YMCHHA U I'OTOBHOCTH, IIpU-
OOpeTeHHBIC B pE3y/lbTaTe OCBOCHMS CIEAYIOMIMX IMPEIMISCTBYIOMNX AUCHUIUINH: «PDH3uKo-
XUMHYECKHE CBOWMCTBA MPOAYKTOB IMUTAHUSN», «AHATOMMS IUILIEBOIO CHIPbs», «Merposorus,
CTaHAapTU3alysa U cepTH(UKAIus», «TeopeTHuecKrne OCHOBBI 3KCIIEPTU3bI MPOIYKIMH OOIIe-
CTBCHHOI'O ITUTAaHU.

3HaHME U HaBBIKU, CHOPMUPOBAHHBIC B PAMKaX JaHHOW JMCUUILTUHBI, HEOOXOIUMBI IS
MMPOXOKACHUA HpOH3BOI[CTBeHHOI71 HpeI[ZIHHJIOMHOﬁ IMPAKTUKKU WU HAITUCAHWUUN BI)IHYCKHOI;'I KBaJIU-
(UKaIMOHHOW PabOTHI.

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

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

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

YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTHUECKUW aHalW3 W CHUHTE3 WH(pOpMaluu,
MPUMEHSATh CHCTEMHBIN MTOAXO/1 VISl PENICHUSI TOCTABIEHHBIX 33/1a4

[TIK-2 CrnocobeH mpUMEHSTh COBpPEMEHHbIe WH()OPMAIMOHHBIE TEXHOJOTHH, YIPaBISThH
uH(popmalen ¢ UCTOIb30BaHUEM TMPUKIIAIHBIX MPOTPAMM JIEJIOBOM cdephl NeITeIbHOCTH, HC-
MOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl NaHHBIX B CBOEH MpeIMeTHOH obia-
CTH, TMAKEThl MPUKIATHBIX MPOTrpaMM I pacueTa TEXHOJOTHMUECKHX MapamMeTpoB 00OpyaoBa-

HUs.

[Tnanupyemsbie Kpurtepuu olieHHBaHUs pe3ynbTaTOB O0Y4YeHUs
€3yJIbTAThI .
pesy Huzkuit
oOyueHus N
(TOTIOPOTOBEIIN) . . N
(MHIUKATOPHI IToporossrii ba3zoBblit ITponBuHyTHII
KOMIIETEeHIINS
JOCTIDKEHHUS
. He copMHUpOBaHA
KOMIIETECHIIMH)
YK-1 He ocymectensier | Y aoBneTBopuTenbHO | XOpoIIo ocyliecTB- | OTIUYHO OCy-
NJ-1yk1 — Ocy- NOUCK MH(pOpMa- | OCYIIECTBISET MOUCK | JISIET TOUCK MH(DOP- | IIECTBIISIET MTOUCK

HIECTBIISIET TOUCK
MHPOpPMaLUH U
NPUMEHSET CHU-
CTEMHBIN ITOIXO/
JUTS PELIeHUS T10-
CTaBJICHHBIX 33124

MY 1 HE IpUMe-
HSIET CUCTEMHBIN
HOJIXOJT VISl pellie-
HUS ITOCTABJICHHBIX
3a7a4 Ha OCHOBE
cuHTe3a nHdopMa-

nHpOpPMALIUH U Ya-
CTUYHO MPUMEHSET
CUCTEMHBIN MOIXO/
JUISL pEIeHUSI T10-
CTaBJICHHBIX 3a/1a4 Ha
OCHOBE CHHTE3a HH-

MAall1H U C ompeie-
JICHHBIMU HE TOYHO-
CTSIMU ITPUMEHSIET
CUCTEMHBIN ITOAXO
JUIS pELIEHUS T10-
CTaBJIEHHBIX 3a7a4

uHQOpPMaIH 1
NPaBUIIBHO MTPHUMe-
HSIET CUCTEMHBII
TOJIXOJI JITSI perie-
HUSI TOCTaBJICHHBIX
3a/1a4 Ha OCHOBE

Ha OCHOBE CUHTE3a | LIUU ¢dbopmannu Ha OCHOBE CHHTE3a |CHHTe3a HH(popMa-
uHpOpMaIH UHpOpPMaIIH IUU
WUA-2yk1—Haxo- |He nHaxoaut u kpu- | @parmeHTapHO He B monHom 06we- | B monHom o0beme

JUT U KPUTUYCCKU
aHaJIM3UPYET UH-

(dhopmaruro, He0O-
XOJMMYIO JUIS pe-

TUYCCKH HC aHAJINU-
3upyeT uHpopMa-
L0, HEOOXOIH-
MYIO ISl peIICHHS

HAXOJIUT U KPUTHUYE-
CKH HE TOYHO aHaJIU-
3upyeT uHpopma-

1110, HEOOXOJUMYIO

M€ HaXOOuT U Kpu-
TUYCCKHU C OIIPECac-
JICHHBIMH TIOT'peII-
HOCTAMM aHaJIU3U-

HaXOJIUT U KPUTHU-
9YEeCKU BEpPHO aHa-
IU3upyeT uHpOp-
Maluio, Heo0xo-




IICHWA ITOCTaBJICH-

IIOCTaBJIECHHON

AJIg pCHICHUA 110~

pyeT nHpopmanuio,

JUMYIO JUIS peliie-

HOM 3a7aun 3a1a4n CTaBJICHHOM 33/laul | HEOOXOIUMYIO [UIS | HUS TIOCTABJICHHOM
pelIeHus MoCcTaB- 3aJ]a4n
JICHHOM 3aJ1a4uu
W-3yk1 — Pac- He paccmarpuBaer | PaccmatpuBaer enu- | PaccmartpuBaer PaccmarpuBaet Bce
CMaTpUBaET BO3- BO3MOXHBIEC BapU- | HUYHBIE CIIy4au BO3- | OTPAHUYEHHOE BO3MO>KHBIE BapH-

MO>KHBIC BAPUAHTHI
pelieHus 3aaauu,
OLIEHMBASI UX JI0-

aHTBI PELIEHUS
3aJ1a44 C OLICHKOM
HUX JOCTOWHCTB U

MO’KHBIX BAPUAHTOB
peuiceHuA 3aaa4u,
ITOBEPXHOCTHO OIIC-

YHCJIO BO3MOKHBIX
BapUAHTOB pelie-
HMS 3a7a4H, aJeK-

AHTBI PEIICHUS
3a/1a4u, IPaBUILHO
OLIEHMBAsI UX JI0-

CTOWHCTBA W HEJIO- | HEIOCTATKOB HUBAas UX JJOCTOWH- | BaTHO OIIGHUBAsI UX | CTOMHCTBA U HEJO-
CTaTKU CTBa M HEJIOCTATKU | IOCTOMHCTBA U HE- | CTATKU

JIOCTaTKH
WN-4yk1— Apry- |He aprymenTtupo- |YacTudaHo aprymeH- | AprymMeHTHpoOBaHO, |B momHOMI mepe

MEHTHUPOBAHO
dhopmupyet cob-
CTBEHHBIE CYXK]Ie-
HUSI U OLCHKH, OT-
nryaet (GakThl OT
MHEHUU U UHTEP-
MpeTaluii B pac-
CYXICHUSX APYTHX
YYaCTHUKOB Jiesi-
TEJILHOCTH, NIPU-
HUMaeT 000CHO-
BaHHOE peIlcHHE
MTOCTaBJICHHOM 3a-
JIadu

BaHO (OpMHPYET
COOCTBEHHBIE CYyXK-
JICHUSI U OTICHKH,
He oTn4aeT (hak-
TBl OT MHEHUN U
HWHTEpIpETALNA B
PacCyXICHUIX
JIpYyTUX y4acTHU-
KOB JCATCIIBHOCTH,
HE IPUHAMAET
000CHOBaHHOE
peleHne oCcTaB-
JICHHOH 3a1a4u

THUPOBaHO (HOpMUpY-
€T COOCTBEHHBIE
CYXIEHHS U OLICHKH,
MPUOIU3UTENHHO
oTan4aeT GaKThl OT
MHEHHUH U UHTEPIpE-
Taluui B paccyxkie-
HHUAX OPYTHX y4acT-
HUKOB JCATCIIBHOCTH,
NPUHUMAET B MaJIOU
cTereHn 000CHOBaH-
HO€ pelleHue Io-
CTaBJICHHOW 3aJ1a4H

HOC OTpe/ieIeHHbI-
MU HETOYHOCTSAMHU
(dhopmupyet cob-
CTBEHHBIE CYXKIIe-
HUS U OLICHKH,
aJIeKBaTHO OTJIMYa-
eT (aKThl OT MHe-
HUI U UHTEpIIpeTa-
LU B PacCyKJEHU-
AX IPYTUX y4yacT-
HUKOB JI€ATEIbHO-
CTH, TIPUHUMAET
000CHOBaHHOE 110
OOJBIIMHCTBY Ta-
paMeTpoB pelieHue
MOCTaBJIEHHOM 3a-
Jauu

apryMEHTHUPOBAaHO
(hopmupyeT co0-
CTBEHHBIE CYXKIe-
HUSI ¥ OIICHKH,
TOYHO OTJINYACT
(hakThI OT MHEHUI
U UHTEpIpETaLni B
paccyXIeHusAX
JIpYTrUX y4acTHU-
KOB JICATEIILHOCTH,
npuHUMaeT 060c-
HOBaHHOE 110 BCEM
napameTpam pe-
[IEHHE TIOCTaBJICH-
HOM 3a7a4u

[K-2

I/Iﬂ-ln](.z — Ymeer
NPUMEHSTh COBpE-
MEHHbIe HHpOpMa-
[IUOHHBIE TEXHOJIO-
THH, YIPaBJIATh
nHpOopMaIuei ¢
UCTIOJIb30BaHHEM
NPUKIIaTHBIX TIPO-

He ymeert npume-
HSTh COBPEMEHHBIE
MH()OPMAIIOHHbIE
TEXHOJIOTHH,
yIpaBIsiTh HHPOP-
Maluei ¢ UCIIOJIb-
30BaHHUEM NpH-
KJIQJHBIX TIPO-
IpaMM JIEI0BOM

Y 10BIETBOPUTENBHO
yMeeT MPHUMEHSTh
COBPEMEHHbIC UH-
(bopMaIMOHHBIE TEX-
HOJIOTHH, YIPAaBJIATh
nH(popMaImeil ¢ uc-
MIOJIb30BaHUEM TIPH-
KJIaJTHBIX ITPOTrpaMM
JIeNoBOi cepshl nes-

Xopouio ymeer
MIPUMEHATH COBpe-
MEHHbIE HHpOpMa-
LUOHHBIE TEXHOJIO-
THH, YIIPaBIATh
nHpopMaIueii ¢
WCTIOJIb30BaHUEM
MPHUKJIAHBIX MTPO-
IpaMM JIEJI0BOM

OTnuyHO ymeeT
NPUMEHSTH COBpe-
MEHHbIE HHpOpMa-
LOHHBIE TEXHOJIO-
THH, YIPaBJISATh
nHpOopMaImei ¢
UCIIOJIb30BaHUEM
NPUKIIATHBIX TTPO-
rpamMM JI€JI0BOU

rpamMm JIeJI0BOM cepsl AeATeNIbHO- | TEIHOCTH cdepsl AeaTesbHO- | cephl AesATeNbHO-
cdepsl AeATeNbHO- | CTH CTH CTH

CTH

WUA-2nk-2 — Uc- He ucnonszyer VY noeneTBopuTensHO | XOpOUIO UCHONB3Y- | OTIMYHO UCHIONb-

MIOJIB3YET CETEBBIE | CETEBBIE KOMIIBIO- | HCIIOJIB3YET CETEBBIE | €T CETEBBIE KOMIIb- |3YyET CETEBBIE KOM-
KOMITBIOTEPHBIE TEpHBIE TEXHOJO- | KOMIBIOTEPHBIE TEX- | FOTEPHBIE TEXHOJO- | MBIOTEPHBIE TEX-

TEXHOJIOTHH U 0a35I
JIAaHHBIX B CBOEH
MpeaIMeTHON oba-
CTH M MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM JJisl pacyeTa

Uy ¥ 0a3sl JaH-
HBIX B CBOEH
npeaIMeTHON oba-
CTH W MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM JJIs pacyeTa

HOJIOTHHU U 0a3bl
JNAHHBIX B CBOEU
MpeAMETHOM 00J1acTH
Y TIAKEThI IPUKJIAI-
HBIX IPOTPaMM IS
pacdera TeXHOJIOT -

rud 1 0a3bl JTAaHHBIX
B CBOEM IpeMeT-
HOM 00J1acTH U Ia-
KETBI TIPUKIIATHBIX
porpamm Jjist pac-
YyeTa TEXHOJIOTHYe-

HOJIOTHH U 0a3bl
JIAaHHBIX B CBOEH
peaIMeTHON obua-
CTH M MAKEThI MTPH-
KJIQJHBIX TIPO-
rpaMM IS pacyeTa

TEXHOJIOIMYECKNX TEXHOJIOTMYECKNX YECKUX IMapaMeTpOB CKHUX ITapaMETpOB TEXHOJIOTNYECKHNX
mapameTpoB 000- | mapamMeTpoB 000- | 000pyAOBaHMS 000pymOBaHUS rnapaMeTpoB 000-
pyJIOBaHUS pyJIOBaHHS pyloBaHU

B pesynbrare u3ydeHus: AUCHUILTUHBI (MOYJIs) 00YJaIOLIHIiCs JOKEH:




3HaTh MECTO U POJIb OOIIMX BOIPOCOB HAYKM B HAYYHBIX MCCIIETOBAHMSIX;COBPEMEHHBIC
po0sieMbl MATEMAaTUKH, (PU3UKK U SKOHOMHKH; TEOPETHUYECKHUE MOJEIU PacCyXIeHuH, oBeie-
HUS1, 00y4eHUs] B KOTHUTHBHBIX HayKax; IIOCTAHOBKY MPOOJIEM MaTeMaTHUECKOTo U WH(pOpMaIIH-
OHHOT'O MOJICJIMPOBAHUS CIIOKHBIX CHCTEM; B3aMMOCBS3b M (DyHIaMEHTAIbHOE €IUHCTBO €cTe-
CTBEHHBIX HayYK;

yMeTb 3 (EKTUBHO HUCIIOIB30BATh HA MPAKTUKE TEOPETUYECKUE KOMIIOHEHThI HAyKH: TI0-
HATUSA, CYXKACHUS, YMO3aKIOUEHMs, 3aKOHBI; [IPEICTABIIATh TaHOPaMy YHUBEPCAJIbHBIX METOI0B
U 33aKOHOB COBPEMEHHOTO €CTECTBO3HaHHUS; paboTaTh Ha COBPEMEHHOW 3JIEKTPOHHO-
BBIYUCIIUTENIFHOW TEXHUKE; a0CTparupoBaThCs OT HECYIIECTBEHHBIX (PAKTOPOB MPU MOJAEIHPO-
BaHUU PEAIbHBIX MPHUPOAHBIX U OOIIECTBEHHBIX SBJICHHI; MIAHUPOBAThH MPOLIECC MOJIEIUPOBA-
HUS ¥ BBIYUCIIUTEIBHOIO SKCIIEPUMEHTA; OCYLIECTBIIATh [IOMCK, KPUTUUECKUN aHAIN3 U CUHTE3
uH(pOpMaLiU, TPUMEHSATh CUCTEMHBIH MOAXO0/ /Ui PeIlieHUs] TOCTaBICHHBIX 3a/a4;

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

JUPOBaHMS; HAaBBIKAMHU CaAMOCTOSATEIbHONH pabOThI B JIAOOPATOPUH 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 O0uiee
Tewmpl, pazaenasl AUCHMILIMHBI (MOITYIIS KOJINYECTBO
» PASIGIBL AHCHL (Momys1) VK-1 TK-2 y
KOMIICTCHIIN
1. BBeieHHE B UICKYCCTBEHHBIM HHTEIJUIEKT X X 2
2. DKCIIepTHBIE CUCTEMBI U IPEACTABICHUE 3HAHUI X X 2
3. AIrOopuTMBI IOUCKA PEIICHUN 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

KomnmyecTBo ak. 9acoB
T — 10 OYHOH (popMe | I0 3a09HOM hopme
o0y4eHus o0yueHus
7 cemecTp 5 Kypc
OO0mas TpyI0eMKOCTh JUCITUTUIMHBI (MOJTYJIs) 180 180
KonTakTHas paboTta 00y4aromuxcs ¢ IpernoiaBaTeseM, B T. 4. 80 16
ayJIMTOPHBIE 3aHATHS, U3 HUX 80 16
JIEKLIAU 32 8
MPAKTUIECKUE 3aHATHUS 48 8
CamocTrosiTenpHas paboTta 00yyaromumxcs 64 155
npopaboTKa y4eOHOro mMarepuana Mo JUCLHUIUIMHE (KOHCIIEK- 24 36
TOB JIEKIIUH, YI€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
BBITIOJIHCHNUE WHINBUYTbHBIX 3 IaHUH 24 59
MOJITOTOBKA K TECTUPOBAHUIO 16 60
KonTposns 36 9
Bu nToroBoro KoHTpoIIst Ox3ameH




4.2 Jlekuuu

Paznmen qucuuIiHb! (MOITYIIS), TEMBI JIEKITHA
1 UX COJICPIKaHUE

O0BeM B ak. yacax

OYHasa

dhopma
o0yueHus

3a049YHaA

dhopma
00y4eHus

dopmMHpyeMbIe
KOMITETEHITHH

BBenenue B I/ICKyCCTBeHHLIﬁ HHTEJIJIEKT

VK-1, [IK-2

OcCHOBHBIE 3aJjadqd CHCTEM MCKYCCTBEHHOTO WHTEIIEKTA.
Kiraccudukanus, kimactepusariis, perpeccusi.

YK-1, IIK-2

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

YK-1, IIK-2

JKCHepPTHBIE CUCTEMBI U NMpeIcTABJIeHHE 3HAHUI

YK-1, IIK-2

Knaccugukanus Ha npumepe anroput™a K-6mmkaimx coce-
neii (KNN) OmnirionanbHO: BBICTpBIil MOMCK OMKAWIIIX CO-
cezeil. MeTpuKH OLEHKH KiIacCH()UKAIMA: TTOTHOTA, TOY-
HOCcTh, F1, ROC, AUC. BanunanuoHHast ¥ TeCTOBas BRIOOpKA.
Kpocc-Banunanus. Pabora ¢ kateropuaabHBIMHIIPH3HAKAMH.

YK-1, IIK-2

Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 —
koaddumenT aerepMuHanuu. JIMHeHas perpeccusi, MOJH-
HOMHuanbHas perpeccus. IlepeoOydeHue W perynspuszanus,
rpebHeBas perpeccusi, LASSO, Elastic Net.

Jluneitapie Momenw it knaccudukanyn. [lepuenTpon, toru-
CTHYECKas perpeccusi, MOJHOCBA3HbIE HEHPOHHBIE CETH, CTO-
XaCTUYCCKUI TPaJMCHTHBIA CIyCK W OOpaTHOE pacipocTpa-
HEHUE rpanveHta. Perynspuzanus JTUHEWHBIX MOJENEH Kiac-
cuduKanum.

Knacrepuzarms. k-means, k-means++, DBSCAN, arimomepa-
TUBHas Kjactepusanusi. MeTpuKH OLIEHKHU KJIACTEPH3aLuU

VK-1, TIK-2

AJITOPUTMBI OUCKA pelleHn i

YK-1, IIK-2

ANTOpUTMBI, OCHOBaHHbIE HA MPUMEHEHUH PEIIAIONINX Jepe-
BbeB. Kpurtepunpasaenenus ysna: WHOOPMAIMOHHBIH BHIMT-
poimn, Kputepuid JKMHHM. AHCaAaMONIM pelIaroluX JIepeBLEB:
CITy4aifHBIN Jiec, TPaJIUCeHTHBIN OYCTHHT.

Meton omnopHbeIXx BekTOpoB. llpsiMast u oOpaTHas 3ajaua.
Onpe/ienieHne OMOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

VK-1, TIK-2

HawuBHbiii OaifecoBckuil knmaccuduratop. MeToapl OIEHKH
pacnpeneneHus npru3HakoB. EM-anroputM Ha puMepe cMecu
rayccuas.

MeTtop1 O€3rpaiMeHTHON ONITUMHU3AIIMH: CITydalHBIN TTOUCK,
hill climb, omxur, reaeTnyeckuii aropuT™M

YK-1, IIK-2

UTOI'O

32

4.2 IlpakTH4ecKue 3aHATUS

Paznen quctumiuueel (MOyIst), TEMBI 3aHSATHI
1 UX COJIEpPIKaHHE

O0BeM B

aK.gacax

O4YHasda

dbopma
0o0y4deHus

3a04YHasn

dbopma
oOy4deHus

dopmupyemsie
KOMIIETCHIIUU

Merto/p1 paboThI ¢ TabiuiiamMu B Python. Arperaiust u Busya-
Jm3anus faHHbIX. [IpoBeneHre NepBUYHOrO aHAJIN3a JAHHBIX.

12

2

YK-1, IIK-2

Hcnonp3oBanue 1 cpaBHEHHUE arOPUTMOB KIIACCU(UKAIIHH:
kNN, pemiaroriue AepeBbes ¥ UX aHCaMOJIU, JOrUCTUYSCKas
perpeccus.

12

YK-1, IIK-2

Hcnonp30Banue 1 OlleHKa alrOpUTMOB perpeccun. [logoop

12

YK-1, TIK-2

5




ONTHMAJIbHBIX NTAPAMETPOB PETPECCHH.

4.

OHTI/IMI/BaLII/IOHHBIe 3aauy U UX pCHICHUA. HOI[60p runepma-
PaMETPOB AJIrOpUTMa C MOMOIIIBIO METOAOB OIITUMHU3ALINN.

12 2

VYK-1, IIK-2

UTOI'O

48 8

4.4 JlaGopaTopHbie pad0ThI He NPETyCMOTPEHBI.

4.5 CamocTosiTe/ibHasi padoTa 00y4aromuxcs

O0BeM ak. 4yacoB

Paznen IUCIUTUIAHBL . ouyHas | 3a0yHas
Buj camocTosTensHON paboThI
(Momys) ¢dbopma hopma
o0y4eHus | 00ydeHusl

[IpopaboTka yueOHOTrO Marepuaia Mo JUCIHILIHHE (KOHCIEK-

1. BBenenue B uc- pop @y P ( 8 12

. TOB JICKIIMH, YICOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

KYCCTBCHHBIM UH- -

TeIULeKT BrinosiHeHrE WHAMBUITYJTBHBIX 3a1aHUH 8 20
[loaroToBka K TECTHPOBAHHIO 5 20
[IpopabGoTka yyeOHOro mMarepuasia Mo JUCIHMILIUHE (KOHCIICK-

2. DKCHepTHbIC CH- pop cay P ( 8 12
TOB JICKIIMH, YICOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)

CTCMbl W MPCACTaB- =

" Brinonnenne MHAUBUAYaNbHBIX 3aJaHUI 8 20

JICHUE 3HAHUUT
[loaroTOBKa K TECTHPOBAHUIO 5 20
[IpopabGoTka yuyeOHOro mMarepuaiia Mo JUCIHMILIUHE (KOHCIICK- 8 12

3. Anroputmsl 10- | TOB JEKLHUH, y4eOHUKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB)

WCKa pelIeHHH BrimonHeHne WHANBHUTyaTbHBIX 3a1aHUHT 8 20
[loaroToOBKa K TECTHPOBAHUIO 6 19

HUTOTIO: 64 155

Meroanueckue yka3aHus ISl POBEJACHUS MPAKTHUECKUX 3aHIATHHN 10 AucHHUIUIMHE «Oc-
HOBbI MCKYCCTBEHHOT'O HWHTEJUIEKTa» JUIsl HampaBieHus noarotoBku 19.03.04 — Texnomorus
IPOAYKIMH U OpraHu3alys 00IIeCTBEHHOr0 MUTaHus — MuuypuHck, 2024.

4.6 BbinosiHeHUe KOHTPOJIbHOI padoThl 00yYal0IIMMUCS 32049H0i (hOPMBI
[TpucTynaTh K BBIIOJHEHUIO KOHTPOJIBHON pabOThl HEOOXOAMMO IOCIIE U3YYEeHHUsST MaTe-
pHaja 1o JUTepaTypHbIM UCTOYHUKAM, yOeAMBIIUCH IyTEM OTBETOB Ha BOMPOCHI Il CaMOIIpo-
BEPKH, YTO MaTEpUa TEMBI YCBOCH.
Lesbt0 KOHTPOJIBHON PAOOTHI MO JUCHUIUIMHE SIBJISETCS pACCMOTPEHHE TEOPETUYECKHIX
aCIIeKTOB U IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHS YIIPABIICHUS HAYYHBIM HCCIIEIOBAHUEM.
TpeboBanus k 0pOopMIICHHIO.
KonTponbHas paboTa MOeT OBITh BBINOJHEHA B YYEHHUYECKOM (IIKOJIBHOM) TeTpaau
WIM Ha Juctax ¢gopmara A4 mevyaTHbIM MM PYKOIHMCHBIM (YETKHUM, YHTAEMbIM) CIIOCOOOM.
BrinonHeHHbIe 3ajaHUs pacloiaraloTcsl 1Mo MpecTaBlIeHHOMY NopsAaKy. CIHCOK HCIOJb3ye-
MOM JIUTEpaTypbl IPUBOJIUTCS B KOHIIE pabOTHI.
Ha TuTynpHOM nucTe pacnojaraercs cieayromnias nHpopMalus: Ha3BaHUe AUCLUILIN-
Hbl, ©.1.0. obyuatomuiics, Kypc, rpymmna, HoOMep 3a4eTHOW KHUXKKU, HOMEP BbIOpaHHOIO Ba-
pHaHTa ¥ HOMEpa BBIMOJIHEHHBIX 3a/IaHUH M0 MOPSAKY B CIEIYIOIIEM BHIE:
Cpoku BBITIOJTHEHHS. BBITIOTHEHHAss KOHTpOJIbHAs paboTa MOANKCHIBAETCS 00ydaro-
IIMMCSL M C/IaeTcsl Ha MPOBEPKY IPernoaaBaTeNio Ha Kadeapy B yCTaHOBJIEHHbBIE CPOKH, Kak
npaBuiio, 3a 10 gHe#t mo Hauyama ceccun. [IpoBepka KOHTPOIBHON PabOTHI MpernogaBaTeIeM
OCYILECTBIISICTCA B TeUCHHE Helenu mocie ee caaud. KoHTponbHas paboTa 10MKHA OBITh
3aYTeHa K Haydaly 9K3aMEHAI[MOHHOW CECCUHU.




4.7 Conep:xaHue pa3ieoB JUCHHUILIUHBI (MOLYJIs1)

1. BBeneHue B MCKYCCTBEHHbI HHTEJIEKT.

OcHOBHBIE 3aJ]a4l CUCTEM HCKYCCTBEHHOro MHTeieKkTa. Kimaccudukamnus, xiactepusa-
1usl, perpeccus. TUIbI MAIIMHHOTO OOYyUYEHUs: ¢ yUuTeaeM, 0e3 yuuTes, ¢ YaCTUYHBIM MpUBJIe-
YEHUEM YUUTEIls, 00yUCHUE C MOIKPETIICHHEM.

2. JKCNepTHBIE CUCTEMbI M NPeJICTABJIeHUE 3HAHU.

Knaccudukanus Ha npumepe anroputma k-ommkaitimumx coceneit (kKNN) OnuuonanbHO:
bricTphiif monck Ommkalmmx coceneil. MeTpuku OlleHKH KilacCu(UKalUU: OJHOTA, TOYHOCTD,
F1, ROC, AUC. Banunanuonnasi u TectoBas Beibopka. Kpocc-Banmmnamnus. Pabora ¢ xareropu-
aJIbHBIMH IPU3HAKAMM.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koad¢unuent nerepmuHa-
uuu. JluneliHas perpeccus, HMoJMHOMHUaNbHas perpeccusi. [lepeoOyueHue u perynspuzanus,
rpebnesas perpeccust, LASSO, Elastic Net.

Jluneitnpie Moenu Ans kinaccudukauuu. [lepuenTpoH, TOrUCTHYECKas PEerpeccusl, mo-
HOCBSI3HBIC HEUPOHHBIC CETH, CTOXACTUYECKUN TPATUEHTHBIN CIIYCK U 00paTHOE pacrpocTpaHe-
HUE TpaaueHTa. Perynspusanus TMHEHHBIX MOIeel KilacCu(UKaIHIH.

Knacrepuzauus. k-means, k-means++, DBSCAN, arnomepaTuBHas KiacTepU3allys.
MeTpuku OLEHKH KJIacTepHU3alun

3. AITOPUTMBI OMCKA peleHn .

ANropuT™MBI, OCHOBaHHbBIE HAa IPUMEHEHUH pEIIaloNuX aAepeBbeB. Kputepun pasnenenus
y371a: HH(GOPMAIIMOHHBIN BBIMTPHIINI, KpuTepuil JKUHU. AHCaMONIH perialiux AepeBbEB: CIy-
YailHbIi Jiec, TPaJIUEHTHBIM OyCTHUHT.

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 CMeCcH rayCCHaH.

MeTtoasl 6€3rpaiMeHTHON ONTUMU3ALINU: CITy4aiHbIi mouck, hill climb, or-ur, reneru-
YECKHUU aJITOPUTM.

5. O0pa3oBaresibHbIE TEXHOJIOTUU
HpI/I HU3YUCHUN OUCHHUIIINHBL (MO,[[yJIH) HCIOJIB3YIOTCA HWHHOBAIIMOHHLIC O6pa3OBaTCJ'IL—
HBIC TCXHOJIOTMHW Ha OCHOBC MHTCIPpAallM KOMIICTCHTHOCTHOTO U IMYHOCTHO-OPUCHTUPOBAHHOT'O
noaXxoa0B € 3JIEMCHTAMH TPaJUIUOHHOTO JICKIMOHHO-CEMHUHAPCKOTO U KBaBI/IHpO(l)eCCI/IOHaJIB—
HOro OOy4yeHHUsl C HCIOJIb30BAHMEM HMHTEPAKTHUBHBIX (HOpPM NPOBEAEHHUS 3aHATHM, HccienoBa-
TEIbCKOUW MPOEKTHOM AEATEIbHOCTU U MYJIbTUMEIUNHBIX yUEOHBIX MaTEpHAIOB

Buy yuebHoI paboThI O0pa3oBaTellbHbIE TEXHOJIOTHH

ONeKTpoHHBIC MaTepuanbl (B T.4. CETEBbIE HCTOYHHUKHU), HCIIOIH30BaHUE

Jlexun N o
MYJBTUMEIUUHBIX CPEACTB, Pa31aTOUHBIA MaTepual.

TCCTI/IpOBaHI/IC, BBITNIOJIHCHUEC T'PYNIIOBLIX ayJUTOPHBIX 3a,[[aHPII>i, WHIAUBUOY-

IIpakTuueckue 3aHsATUA
aJIbHbIE JTOKJIAJIbI.

Brimonnenne pedeparuBHON pabOTHI; OJArOTOBKA M 3allUTa COOOMICHUS C

CamocTosTenbHbIe paboThI . <
WCIIOJIb30BaHUEM CIIAlJIOBBIX ITPE3EHTAIINN.

6. OueHo4HbIe cpeACTBA JUCHUIIUHBI (MOIYJINA)

OCHOBHBIMH BUJaMU JUCHUIUIMHAPHBIX OLCHOYHBLIX CPCACTB IIPpHU (I)YHKLII/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 CTauU MOOIIPUTEIIBHOI'O peﬁTHHFa, ¢)opMpreMoro 10 pe3yjibTaTaM HAIIMCAHUSA U 3alllUThI
pedeparoB 1o akTyanbHOI mpobiaemaTuke — pedeparsl; Ha CTaJUU IPOMEKYTOUHOTO peHTHHTa,
ONpeAeIIIEMOr0 MO pe3ysibTaTaM CIaud K3aMEHA — TEOPETUUYECKUE BOIIPOCHI, KOHTPOJIUPYIOLINE
TEOPETUYECKOE Co/IepKaHUe yueOHOro MaTepuasna, U MPaKTHUYECKUE HABBIKM U3 PA3TUYHBIX BU-




JI0B poeccuoHanbHOl festenbHocTH obydaromierocst mo OIIOIl nanHoro HampasieHus, Gop-
MHUpYEMbIE IPU U3Y4EHUH TUCHUIUIMHBI (MOIYnsl) «OCHOBBI HCKYCCTBEHHOT'O MHTEIIIEKTa)»

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ne | Kortponupyemsbie pa3aens (Tembl) | Kox koHTponupyemoit OIIeHOYHOE CPEIICTBO

/i JUCUMILIMHBI (MOTYJIst) KOMIIETEHIIUH HaumenoBanue KonuuecTso

. TecroBble 3a1aHUsI 20

1. i:?ﬁiifrﬂe B HCKYCCTBCHIBIM HH- YK-1, I[IK-2 Tewms pedeparon 5

Bompocs! i sk3ameHa 8

TecTtoBbIE 3agaHuA 20

5 3KCHepTHLIeuCI/ICTCMBI U TIpEJICTaB- VK-1, TIK-2 Tembi pedepaton 5

JICHHUE 3HAHUH

Bonpock! aj1s1 3x3ameHa 10

TecToBbIE 3agaHuA 20

3. | AIrOpUTMBI TOUCKA PEIICHUH YK-1, I1K-2 Tewmsl pedeparon 5

Bomnpock! aist K3aMeHa 8

6.2 Ilepeyenb BONPOCOB /Jis1 Ik3ameHa (YK-1, [1K-2)

. Tunsl MalIMHHOTO O0yUYEHUS
. Tunbl MalMHHOrO OOYUEHHUS
. Tumbl MammmHHOTO O0YUYEHHS
. Tunbl MalMHHOTO OOYUEHHUS

O©OoOo~NOoO Ol WN -

: C YUUTETIEM.
: 6e3 yuuTelns.

. OcHOBHEIE 3ala4u CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA. KJ'IaCCI/I(l)I/IKaI_II/IH.
. OCHOBHEIE 3ala4i CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA. KJIaCTepI/I3aIII/I$I.
. OcHOBHEIE 3ala4u CUCTEM UCKYCCTBCHHOT'O MHTCIIJICKTA. Perpeccm{.

. C HaCTUYHBIM IPHUBJICYCHHUEM YUHTCIIA.
. 06yquHe C IMIOAKPCIINICHUCM.

. Kmaccugukamnus na npumepe anroputma k-6mmkaiimux coceneid (kNN)
. BeicTpbIil monck Onmkaimux cocenen.
10. MeTpuKku OlleHKH KJIaCCU(PUKAINN: TTOJTHOTA, TOUHOCTh, F1, ROC, AUC.

11. BanunanuonHas u TectoBas BeiOopka. Kpocc-Banunarus.

12. PaboTa ¢ KaTeropuaibHBIMU TPU3HAKAMH.

13. Metpuxu onenku perpeccun: MSE, MAE, R2 — ko3¢ urinent gerepmuHariym.

14. Jluneitnas perpeccusi, IOJIMHOMHUAJIbHAS PETPECCHUS.

15. IlepeoOyuenue u perynspusanus, rpeonenas perpeccusi, LASSO, Elastic Net.

16. [epuenTpoH, JOrHCTUYECKAsT PETPECCHS, TOJIHOCBSI3HbIE HEUPOHHBIE CETH, CTOXACTH-
YeCKUI TpaIueHTHBIN CIYCK U 00paTHOE pacipoCTpaHEHUE IPaHeHTa.

17. Perynsipuzanus TMHEHHBIX MOJIeNel KilacCu(UKaMUHU.

18. Kunacrepusanus. k-means, k-means++, DBSCAN, arnomepaTtuBHas KiacTepu3alvs.

MeTpukH OLEHKH KJIacTepU3aLUK.

19. AnropuT™mbl, OCHOBaHHbIE HA IPUMEHEHUH PEIIAIOIINX JIEPEBHEB.
20. Kputepun pa3aeneHus y3ia: HHQOPMAIMOHHBIA BRIUTPHIII, KpuTepuil JpkuHu.
21. AncamOn1 pelaroIuX JepeBbeB: CydailHbIi Jiec, TpaJiueHTHBIN OyCTHHT.

22. Metox onopHBIX BeKTOPOB. [Ipsimas u oOpaTHas 3a1aya.
23. OnpeneneHye OMOPHBIX BEKTOPOB. S epHBIN TPIOK.

24. HauBHbIH OalieCOBCKUHN KiIacCUPUKATOP.
25. MeToapl OLIEHKHM paclpeseieHuss Mpu3HakoB. EM-anroputM Ha mpuMepe cMecu

rayccHaH.

26. Metoapl Oe3rpaJieHTHON ONTUMU3AINN: Cy4ailHbIN MOKCK, hill climb, oTxwur, rene-

THYECKHUI AITOPUTM



6.3 IlIkaJia OEHOYHBIX CPEACTB

YpoBHH OCBOECHUS
KOMIETEHIIUI

Kputepuu onenuBanus

OneHouHbIE CpEeICTBa
(kK011-BO OAIITTIOR)

IIponBuHYTHII
(75-100 GannoB)
«OTIUYHO

OTIHYHO 3HAET TEOPEeTHYECKHE OCHOBHI OOy4YEeHHS aHa-
JU3a JaHHBIX W MAlIMHHOTO OOY4YeHHs; CHelu(uKy
BHEIIPEHUS CHCTEM MAITHHHOTO OOYUYCHUS B «OTPACIIH,
OTJINYHO aHAIM3UPYET 3amady, BBIAEHAS e¢ 0a30BbIe
COCTABJISIFOIINE, OTIUYHO OCYIIECTBISET JIEKOMIIO3U-
[UI0 3a/1a4¥; YMEET MPUMEHSTH OOJBIIOEC KOJIMYECTBO
IBPHUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUYECKOTO
U aKaJeMHUYECKOTO OIMbITa; MHTEPECYETCS] HOBBIMU TPEH-
JlaMU B CBOeH MpodeccHoHanbHON OTpaciiv, pacCMaTpH-
BaeT WX C TOYKH 3PCHUSI MPUMCHCHHUS B CBOCH IEITEIThb-
HOCTH; OBICTPO M BEPHO OIIEHWBAET CIOXKHYIO CHTya-
LIUI0, OLIEHUBAET PUCKHU U MOCIEACTBUS CBOUX ACHCTBUM,
HAaxXOJIUT ONTUMAJILHEIC PEIICHUS I pabodnx 3a1ad.

TECTOBBIE 3a[aHUs
(30-40 6amnos)
WHIUBHIyaIbHOE 3a/1aHKHE
(8-10 6amoB);

BOIIPOCHI IS DK3aMeHa
(37-50 6amnos)

BbazoBrrit
(50-74 6amna)
«XOPOIIO»

Xopomio 3HaeT TEOPETHYECKHE OCHOBHI OOYYEHHS aHa-
TU3a NaHHBIX W MAIIMHHOTO OOYYeHHWs; CHenu(uKy
BHE/IPCHHUSI CUCTEM MAIIMHHOTO OOYyUEHHS B «OTPACIN»,
XOpOIIIO aHAJM3UPYeT 3a/ady, BeIIENs ee 0a30BbIe CO-
CTaBJIAIOIINE, XOPOIIO OCYIIECTBIACT IEKOMITO3UITUIO
3aJa4M; yMeeT MPHUMEHATb JOCTaTOYHOE KOJIUYECTBO
IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUYECKOTO
1 aKaJIEMUIEeCKOTO OTbITa; MHTEPECYETCS HOBBIMU TPEH-
JaMH B CBOeH Mpo(ecCHOHaTIbHON 0Tpacin; BEPHO Olle-
HUBAET CIOXHYIO CHTYallUlO, OLEHHUBAeT PUCKU U IIO-
CIIEJICTBUSl CBOWUX JCUCTBUI, HAaXOMUT ONTHMAIbHBIC
pelreHus s padovnx 3a1ad.

TECTOBBIE 3a/[AHHUS
(20-30 GamnoB)
HHIANBUAYAJIbHOC 3a1aHNUC
(5-7 6amnon);

BOIIPOCHI IS DK3aMeHa
(25-37 6amnoB)

IToporossbiii
(35-49 6amnos)
«yIOBIETBOPH-

TEIBHOY

Cnabo 3HaeT TeopeTHYECKHEe OCHOBBI OOyUCHHS aHAIIN3a
JAHHBIX M MAIIMHHOTO OOYydYeHus; crenuduky BHeApe-
HUSI CUCTEM MAIIMHHOrO OOy4YeHHS B «OTpacim», Ci1abo
aHaM3UpyeT 3ajauy, BN ee 0a30Bble COCTABIISIO-
mye, ciabo OCYIIECTBISAET JEKOMIIO3UINIO 3aJauu;
yMEET NMPHUMEHSITHh JOCTATOYHOE KOJIMYECTBO IBPUCTHK,
c(hOpMHPOBAaHHBIX HA OCHOBE KOMMEPYECKOr0 M aKaje-
MHUYECKOTO OTBITa; cIab0 MHTepeCcyeTcss HOBBIMH TPEH-
JaMH B CBOEH IpodeccHOHANBHON OTpaciy; ci1abo ole-
HHUBAET CJIOXHYIO CUTYalHIO, c1a00 OLEHWBAET PUCKU U
MTOCTEACTBUSl CBOMX JEWCTBUM, Cl1ad0 HAXOIWUT OITH-
MaJIbHBIE pEeIIeHuUs A7 paboumx 3a4ad.

TECTOBBIE 3a[aHUs
(15-20 6amnoB)
WHIMBUYaIbHOE 3aaHKe
(2-4 6amna);

BOIPOCHI TS 9K3aMeHa
(18-25 6amnos)

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

He 3Haer Teopernyeckre OCHOBBI OOyuUeHHS aHaNM3a
JaHHBIX M MAIIMHHOTO OOYy4eHus; creluduky BHeApe-
HUSI CHCTEM MAIIMHHOTO OOYYEHUS B «OTpacimy», He
yMEET aHAIM3UPOBATh 33/1a4y, HE OCYILECTBISET IEKOM-
MO3UIMIO 337]aud; HE yMEET NPUMEHATH JOCTaTOYHOE
KOJIMYECTBO IBPHUCTUK; HE MHTEPECYETCS] HOBBIMH TPEH-
JaMH B CBOel MpOoQecCHOHANLHONW OTpaciy; HE BEPHO
OLICHMBAET CJOXHYIO CUTYyallHl0, HE BEPHO OIICHHBAET
PHCKH U TIOCJIEICTBUS CBOUX JIEHCTBUH.

TECTOBBIC 3aIaHUSI
(0-13 6annoB);
WHIMBUIYaIbHOE 3a/1aHHE
(0-3 6amma);

BOIPOCHI TS 9K3aMeHa
(0-18 6ammoB)

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIbHBIX MaTepUaoB), HEOO-
XOJIUMBIX JJIS OIICHKU 3HAHWH, YMEHUH, HABBIKOB U (WJIM) OMBITA JAEATEIHLHOCTH, XapaKTepHU3y-
olUe ATanbl (HOPMHUPOBAHUS KOMIETEHIIMI B MPOILECCe OCBOEHUS NUCUUIUIMHBI (MOIYJIs) MO-
IpoOHO MpeCTaBIeHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB TUCIUIUTUHBI (MOIYJIS)».




7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnieyeHre JUCIUILTHHbI
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naun uHpopManmu uM. A.A. Xapkepuua. — M.: MOI'U - UIITIIA PAH, 2010. - 231 c. OcHOBBI
UCKYCTBEHHOTr0 MHTeIuiekTa. [IpakTuueckuii kypc: yue0. mocobue mist By3oB / Uynwokos BJL,
AcrtaxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlabopatopus 3uanuii: @uzmariaut, 2008.
-292c.

7. Scaunkuit JI.H. BBenenne B MCKYCCTBEHHBIM WHTEJUIEKT: y4yeO. mocobue sl By-
30B/SAcuunkuit JL.H. - 2-e uzn., ucrp. - M.: Akagemus, 2008. - 174 ¢,

8. Ocumnos I'.C. MeTopl HCKYCCTBEHHOTO MHTEIIEKTA! Mouorpadus [/OCunosr ¢ - M.:
®usmataur, 2011. - 295 ¢. .

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

10. Pyukun B.H., ®ynun B.A. YHuBepcaiabHbIil HCKYCCTBEHHBIH MHTEIIEKT U HKCIEPT-
Hble cuctembl / Pyukun B.H., ®ymun B.A. — CI16.: BXB-IletepOypr, 2009. — 238 c.

11. Kypeituuk B.B., Kypeitunk B.M., Pogzun C.M. Teopust 3BOJIOLUOHHBIX BbIUUCIIE-
Huit: [MoHorpadus] / Kypeituuk B.B., Kypeitunk B.M., Pogzun C.11. — M.: ®usmarnur, 2012.
—260c,

7.2 MeTonnyeckne yKa3aHusl 10 OCBOCHUI0 TUCHUILINHBI (MOAYJIs1)
MeTtoaudeckue yka3zaHus JIsl IPOBEACHUS MPAKTHUECKUX 3aHATUN 10 AucuuruiuHe «Oc-
HOBBI MCKYCCTBEHHOTO HWHTEJUIEKTa» s HampasieHus moaroroBku 19.03.04. — TexHomorus
NPOAYKIMH U OpraHu3aiys oduiectBeHHoro nuranus, 2024.

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

JAHHBIX U1 HH(OPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI)
VYyeOHast uCHUIUIMHA (MOAYJb) IPEIyCMaTPUBAET OCBOCHHE MH(POPMAIIMOHHBIX U LU(-
POBBIX TEXHOJIOTHIA. Peanu3anus mudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BXKHEWIMX IIee oO0pa3oBaHUs, AArONIei BO3MOXHOCTh Pa3BHUBATh KOHKY-
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PEHTOCTIOCOOHBIE KayecTBa 00YJaromuUXcs Kak OyIyluxX BHICOKOKBAIM(HUIIMPOBAHHBIX CIIEIHA-
JMCTOB.

[{udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3((EKTUBHOTO PEIICHUS
3a1a4 Ipo(eCCHOHATBHOTO, COLUAIBLHOT0, JINYHOCTHOTO XapaKTepa ¢ UCIOJIB30BaHUEM Pa3IHy-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTUH. OcBOeHHE IU(PPOBBIX TEXHOJIOTHUH B pamKax
JAHHOW JMCIMIUIMHBI (MOMYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJISHKaIlUM
00pa3oM moy4arhb JIOCTYII, YIPABISATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3aBaTh
UH()OPMAIHIO ¢ TOMOLIBIO U(POBBIX YCTPOMCTB U CETEBBIX TexHONorHiH. @opmupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH MpeAronaraeT padoTy C JaHHBIMHU, BIAJICHHE WHCTPYMEHTAMHU IS
KOMMYHUKAIHH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASA CUCTEMbI U 0a3bl JaAHHBIX

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 31eKTpOoHHBIX HH(pOpMauoHHbIX pecypcoB PI'BHY ITHCXB (morosop
o 00eCleYeHHIo I0CTyIa K AMeKTpoHHBIM HHpopMarmonHbM pecypcam GI'BHY ITHCXb ue-
pe3 tepmunan ynanennoro pocryna (TY ®T'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubinoreuHas cucreMa «HanumonaneHel 1M poBoi pecypc «PyKoHT»:
Kosekinu «ba3zosbiii Mmaccu» u «Konoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnekTpoHHOe H3aTenbcTBo FOPAWTY (https://urait.ru/) (moroBop Ha oKa3aHHe
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€3BO3ME3HOE HCITOIb30BaHuE ITpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza manabix HOB «HanwmonanbHas snextponHass Oubmmotexa» (https://rusneb.ru/)
(morosop o noakmoueHnn k HOb u npexgoctasnenun goctyna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEUHO-MH(POPMAIIMOHHBIX U CO-
[IUOKYJIbTYPHBIX YCITYT IMOJIb30BATEIsIM YHHBEPCUTETA U3 YHCIIa WHBAIMIOB TI0 3pEHUI0, C1abo-
BUJISIINX, WUHBATUAOB APYTUX KAaTETOPUN C OTpaHUYEHHBIM JOCTYNOM K WH(MOpMAalUHU, U,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obmacTHast
yHUBepcaibHasg Hay4Has OuOmmoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
eHne o cotTpyaHudectse ot 16.09.2021 Ne 6/n)

7.3.2 UudopManinoHHbIe CIPABOYHbIE CHCTEMBI
1. CrpaBounas npaBoBast cucteMa KoncynprantIlinroc (1oroBop mocraBky, aJanTaiy 1
compoBokIeHUs K3eMIusApoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)

2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
ru 1o conpoBoxeHuo oT 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHHbIe NPodeccHOHATbHbIE 0a3bI JAHHBIX

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 6ubimorekn eLIBRARY.RU — poccuiickuii un-
(dbopMalMOHHO-aHAIMTUYECKHUM MOpTai B 00JIaCTH HAYKU, TEXHOJIOTMH, MEIUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

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

4. OrtkpoiTele JaHHble @enepanbHOW CaykKObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
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. Ilpodeccronanphas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI MPaBOBON M HOPMATHBHO-
TEXHUYECKO# mokymeHTanuu http://docs.cntd.ru/

7.3.4 JIulieH3MOHHOE ¥ CBOOOHO PACIIPOCTPaHsieMoe MPOrpaMMHOe
odecrevyeHne, B TOM YHCJIe 0TE€YeCTBEHHOTO MTPON3BOACTBA

Ccpuika Ha
HocrynHocts Enunsli peectp PexBusuTel
Ne HanMeHoBaHMe Pazpabotunx 10 (MIIeH3HOHHOE, POCCHITCKHIX TTOITBEPIKTAIOIIETO
h (mpaBooOamaTens) CBOOOTHO poTpamMm JIOKYMEHTa
pacmpoctpansemoe) | 1t O9BM u B] (pm HANMU9HN)
(Tipm HATTHYIWH)

1 Microsoft Windows, Microsoft TMCH3HOHHOE i J}\gug;;gf 6(;T1 04'05'20“1_5

Office Professional Corporation H h CPoK AcH
CTBHS: OECCPOYHO
Cy06nuieH3HOHHBIN

AHTHBUpYCHOE TIPO- ) . JIOTOBOD

rpammHOe obecrieue- | AO «Jlaboparopus h|tI2|S /g\?erzt;rgé ¢ 000 «CodTrexe»

2 | uue Kaspersky Kacnepckoro» JlumieH3nOHHOE gital-gov. " ot 24.10.2023 Ne 6/H,
Endpoint Security (Poccus) Str/36.6574/' sph CPOK JICUCTBUS:

rase_id=415165 ’
TS OM3Heca c22.11.2023
mo 22.11.2024
N : Kontpaxt
MoiiO¢duc Cran- https://reestr.di
JapTHbIH - OQUCHBIH Ogé) ;ii(::le gital.gov.ru/ree ¢ Ocz)?(;fggll/l;(;.{o»

3 | maker s paboTHI C Texio . JIuuensuonnoe | str/301631/?sph 036(2100&)00.819000_012
JOKYMEHTaMH H 04~ (PO(J:ICHH) rase_id=269844 < 1eii )
toii (myoffice.ru) 4 CPOK JICHCTBHA.

GeccpodHo
https://reestr.di . Oolg)ig);gzem»
OducHbli maker gital.gov.ru/ree o1 24.10.2023 No
4 | «P7-Oduc» AO «P7» JInnen3nonHoe str/306668/?sph o y
e 0364100000823000007
(meckTorHas BepCus) rase_id=443504 N
1 CPOK JISUCTBHSI:
OeccpodHO
000 "Basanst https://reestr.di 0 OIS)HTCpa(;T
OneparioHHas cu- cBOGOIHOE gital.gov.ru/ree ¢ 0 4«1 Ooonze; e
5 | crema «AnsT OGpa- JIunensuonnoe | str/303262/?sph P
SOBAHNCY nporpaMMHo? rase id=443501 Ne 03641000(10823000007
obecrieueHne g CPOK JI€HCTBHUSA:
GeccpodHO
IIporpammuas cu-
cTema s o0Hapy- 1 N
JKEHUS TeKCTOBBIX https://reestr.di Hfgi?gi:;?ﬂig;:::p
3aMMCTBOBAHHH B AO «AHTHIIAI- gital.gov.ru/ree CT 23.05.2024 Ne 8151

6 | y4eOHBIX U HaYYHBIX JIlnnensuonnoe str/303350/2sph | ° T T ’
y Y at» (Poccust) P CPOK JeMCTBHUSI:
paboTax « AHTHILIA- rase_id=269818 p '

¢ 23.05.2024
ruat BY3» 6 27052025
(https://docs.antiplagi 1o =285
aus.ru)
Acrobat Reader — CroBoiio
7 | mpocMOTp TOKyMEH- Adobe Systems A - -
108 PDF, DjVU pacmpocTtpaHseMmoe
Foxit Reader — Chobomio - -
8 | mpocMoOTp TOKyMEH- Foxit Corporation A
pacmpocTtpaHseMmoe

toB PDF, DjVU
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7.3.5 Pecypcbl HH(GOPMALIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTEpHET»

1. CDTOwiki: 6a3a 3nanuii 1o 1udposoi Tpancdopmaruu https://cdto.wiki/

2. OtkpeiTass ~ mporpaMMHas ~ OWMONMOTeKa  JUII  MAIIMHHOTO  OOYYeHHS
https://www.tensorflow.org/

3. @peliMBOpPK MAIIMHHOTO 00yueHHs A sA3bIka Python ¢ OTKpBITBIM HCXOAHBIM KOJIOM
https://pytorch.org/

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

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

6. Caiit TepputopuanpHoro oprana deaepaabHON CIIY>KOBI TOCYIapCTBEHHOW CTaTUCTH-
ku 1o TamboBckoit oOmactu (TamOoBcTar). DNEKTpPOHHBIM pecypc. Pexum mocryma:
http://tmb.gks.ru/

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

8. Pexxwum noctyna: http://www.devbusiness.ru/development/staff.htm

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

7.3.6 Hu¢gpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce
. LMS-mnarpopma Moodle

. BupryansHast nocka Mupo: miro.com

. Buptyansnas nocka SBoard https://sboard.online

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

. O6aunblie cepBuckl: Annekc./luck, Odmako Mail.ru

. Cepsucel onpocoB: Suaexc ®@opmer, MyQuiz

. Cepsucel Bugeocss3u: SIuaexc tenemoct, Webinar.ru

CepBuc CcOBMECTHOH pa®OTBl Haa mpoekTamu s Hebompmux rpynn Trello
http://www.trello.com

ONOUTAWN P

7.3.7 HudpoBble TEXHOJIOTMHU, IPUMEHsIEMble MPU U3YYEeHUH TUCITANIMHBI

No| TTuchposbie TexHONOMHH Buner yae6HOM paboTHI, BBITOMHACMbIE dopmupyemblie VK
C IpUMeHeHneM UG POBOM TEXHOJIOTHY | KOMIIETSHITUI

1 | O6naynpIe TEXHOJIOTHH ek YK-1 VJR-1, NJIK-2
[IpakTuueckue 3aHATHSL I1K-2 WNAK-1, UJIK-2

2 | Bonbine gaHHbIe Tlexim YK-1 WAK-1, N]IK-2
[IpakTrueckre 3aHATHSL [1K-2 NIAK-1, UJIK-2

3 TexHomornu Jlexmmm YK-1 WNIK-1, UJIK-2

OecrpoBOTHOM CBSI3U [IpakTHueckre 3aHATHSL I1K-2 NAK-1, UIK-2
4 HoBrie ponsBoicTBeHHEIC | JIeknu YK-1 WAK-1, UJIK-2
TEXHOJIOTHUU [IpakTuueckue 3aHATUSL IK-2 NIK-1, UJIK-2
8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHue TUCIUIINHBI (MOIYJIsl)
HaumenoBanue
CHENUAIBHBIX TOMEIICHUH OCHaIIEHHOCTH CIIEIMANBHBIX TOMELIEHUH 1 TOMEIeHN I
1 TIOMEILEHNUHN IS IUISL CAMOCTOSITEIbHOM paboThI

CaMOCTOSITETTHHON PabOTHI

393760, Poccus, YueOHas ayIuTOpys JUTsl MPOBEACHUS YICOHBIX 3aHATUH JICKITMOHHOTO THTIA!

TamboBckast 001acTh, WNurepaktuBHas nocka — 1 mt.; CucteMHblit KOMIDIEKT — 1 wt.; [IpoekTop

r. MugypuHCK, Viewsonic — 1 mr. Habopbl 7eMOHCTPAIIMOHHOTO 000PYAOBaHUS U Y4eOHO-

yi. IHTepHanMoHabHasA, | HarJIAIHBIX TOCOOMIA.

oM Ne 101, 2/32

393760, Poccus, VYuebHas ayAuTOpHs IJ1s1 IPOBEACHUS YUeOHBIX 3aHITHI CEMHUHAPCKOTO TUIIA,

TamOoBCKast 0051aCTh, KYPCOBOTO IMPOEKTHPOBAHIS (BBITIOJIHEHHS KyPCOBBIX pabO0T), TPYIIIOBBIX U
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r. MugypuHCK,
yi. MHTEepHalMOHaNbHAS,
oom Ne 101, 1/114

WHIMBHTy aJIbHBIX KOHCYJBTAIIMHA, TEKYIIET0 KOHTPOJISI H TPOMEXKYTOUHON
aTTecTanuy (KOMIBIOTEpHBIN Kitacc): Cuctemusiii komrutekT (I[Ipomeccop Intel
Original LGA 1155 Celeron) — 9 mir.; KabuHeT ocHallleH MaKeTaMu, HATJISI-
HBIMH Y4EOHBIMH IMOCOOUSMH, TPEHAXKEPAMHU U JPYTUMHU TEXHUICCKUMHU CPE/I-
cTBamu. KoMmbroTepHast TeXHHUKa TOJKITIOUYCHA K ceTH «IHTepHeT» 1 obecrie-
uyeHa foctynioM B OMOC yHuBepcurera.

393760, Poccus,
TamOoBCcKast 0071aCTh,
r. MuuypHHCK,

yi. UHTepHaLMOHANIbHAS,
nom Ne 101, 1/210

[Tomemienue aj1st caMOCTOATENbHON paboThl: mpuHTep — 3 wT., MOY Canon i-
Sensys MF 4410, noyroyk Hewlett Packard Pavilion, kommsiotep — 3 i,
kommbioTep Celeron E 3300, kommpioTep Dual Core, kommbiorep OLDI 310
K1, xonuposanbeHbiil annapat Kyocera. KomnberoTepHas TeXHUKa NOAKIOYEHA
K cetn «MHTEpHET» U 00eceUeH JOCTYH B JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTenbHYIO Cpey YHHBEPCUTETA.
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Pabouas nporpamma aucuuIuinHel (Moayist) «OCHOBBI HCKYCCTBEHHOTO MHTEJICKTa» COCTaBIIe-
Ha B COOTBETCTBHH C TPeOOBaHHMAMU (penepaibHOro TOCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaH-
JapTa BBICIIET0 00pa3oBaHus - OakaiaBpuaTa 1o HampasieHHio moarotoBku 19.03.04 Texuomo-
TSl IPOJYKIIMU M OpraHM3alus OOIIECTBEHHOTO MUTAHHS, YTBEPKICHHOTO MpHKa3oM MUHH-

CTEepCTBAa HAyKW U Bbicuiero obOpazoBanus Poccuiickoit ®enepanuu ot 17 aBrycra 2020 r.
Nel1047

ABTOpBI:

3aBeyrONINK Kadeapoit MmareMaTuku, GU3UKU U nHQOpMaIMOHHBIX TexHoyorui Kapreunna H.B.
CTapmuii mpenojaBatesnb Kadeapsl mMareMaTuku, QUMK U WHPOPMAIMOHHBIX TEXHOJIOTHN
[Tuennnnesa H.B.

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

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

[TporpamMmma paccMOTpeHa HA 3aceJaHUM Y4eOHO-METOJNYSCKOW KOMUCCHU HHXKEHEPHOTO HH-
ctutyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

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

[Tporpamma nepepaboTaHa u 10mMoiaHeHa B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKHU, GU3UKU U WH)OPMAIMOHHBIX
texHosoruil. [Iporokosn Ne 9 ot «01» urons 2023 r.

[IporpaMma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJNYECKOM KOMHCCUU MH)KEHEPHOIO HH-
ctutyra ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 urons 2023 r.

[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHUBEPCHUTETA MPOTOKOJI
NelO ot 22 urons 2023 roga.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKH, GU3UKU U WH()OPMAIMOHHBIX
TeXHOJ0rHi, mpoTokos Ne 06 ot 14 mas 2024 r

[IporpaMma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOJUYECKOW KOMHCCHUU WH)XEHEPHOTO WH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mas 2024 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOANMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOJI
Ne 09 ot 23 mas 2024 r.

OpurnHan JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTuku, PU3uku 1 HHHOPMAIIMOHHBIX TEXHO-
JIOTUH
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