MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKON ®EJIEPAIINN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
"PSI3AHCKH T'OCYJAPCTBEHHBIN PAJUOTEXHUYECKAN YHUBEPCUTET
NUMEHMU B.®. YTKHHA"

COI''TACOBAHO YTBEPXIAIO

3aB. BeITycKaromiei kadeapsl

MeToabl HHTEJJIEKTYAJIbHON 00Pa00TKH JAHHBIX

paboyas nmporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperurena 3a kadeapoi ABTOMATH3HPOBAHHBIX CUCTEM YNPaBJIEHUSI
VueOHblit ian 09.04.02_25_00.plx
09.04.02 MHopMallMOHHBIE CHCTEMBI H TEXHOJIOTUU

Kanudukarus MAarucTp

®opma 00yueHust o4Hast

OO0uias TpyI0eMKOCTh 23ET

Pacnpenesienne 4acoB IUCHUIIJIMHBI 10 ceMecTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Hepnenp 16
Bun 3anstuit i PII i PIl

Jlextyn 16 16 16 16
JlaGoparopHsie 16 16 16 16
TIpakTuyeckue 16 16 16 16
Wnas 0,25 0,25 0,25 0,25
KOHTaKTHas
Wroro ayn. 48,25 48,25 48,25 48,25
KonraxktHas 48,25 48,25 48,25 48,25
pabora
Cawm. pabora 15 15 15 15
Yacel Ha 8,75 8,75 8,75 8,75
KOHTPOJIb
Hroro 72 72 72 72

r. Psa3aun



IIporpammy cocTraBui(u):

Kx.m.n., ooy., Yenrebaes C.B.

Pabouas nporpamMma JUCLUILIUHEL

MeToabl HHTENTEKTYaIbHON 00pa00TKM JaHHBIX

pa3pabotana B cootBetcTBrm ¢ PI'OC BO:

®I'OC BO - maructpatypa no HarpasieHuto noAaroropku 09.04.02 MudopmMaioHHbIE CHCTEMBI i TEXHOIOTUH (IIPUKa3
Muno6pHayxu Poccuu ot 19.09.2017 r. Ne 917)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO TIIaHa!
09.04.02 Mu(popMalMOHHBIE CHCTEMBI H TEXHOJIOTUU

YTBEP>KICHHOTO YYEHBIM coBeTOM By3a OT 28.02.2025 mpotokoi Ne 8.

PaGouas nporpamma otoOpeHa Ha 3aceJjaHuu Kadeapsl

ABTOMaTH3MPOBAHHBIX CHCTEM YHPaBJIeHUS

IIpotokoin ot 28.05.2025 . Ne 10
Cpoxk nefictBust mporpammsl: 2025-2027 yu.r.
3aB. kadenpoit Xononos Cepreii IBanoBUY



Buzuposanue PII/] 115 ucnonnenusi B ouepefHOM y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa JUIst
ucronHerus B 2026-2027 yue6GHOM roAy Ha 3aceIaHnu Kaheapsl
ABTOMATH3UPOBAHHBIX CHCTEM YNPABJICHUS

[Iporokomor 2026 . Ne

3aB. kadenpoit

BusupoBanue PII/I 1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CykIeHa U 0100peHa JUIst
ucnoiaHerus B 2027-2028 yueOHOM roay Ha 3aceqaHuH Kadeapsl
ABTOMATH3UPOBAHHBIX CHCTEM YNPaBJIeHUs

[Iporokomor 2027 1. Ne

3aB. kadenpoit

Busuposanue PIL/I 1iis1 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma repecMoTpeHa, 00CykIeHa U 0100peHa It
ucnosHeHus B 2028-2029 yueObHOM roay Ha 3acenaHuu Kadeapb

ABTOMaTH3MPOBAHHBIX CHCTEM YNPaBJIeHHUS

IMporokom or 2028 . Ne

3aB. kadenpoit

Busuposanue PIL/I 1iis1 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00Cyk/IeHa U 0100peHa AJIst
ucnonHeHus B 2029-2030 yueOHOM roay Ha 3aceqaHuu Kadeaps

ABTOMaTPBI/lpOBaHHbIX CUCTEM ynpaBJICHUs

[Iporokom ot 2029 1. Ne

3aB. kadenpoit




1. HEJIX OCBOEHUA TUCHUIIJIMHBI (MOJ1Y JIS)

1.1 | Llenbto ocBOEHMS AUCUUILIMHBL «METOABl HHTEIUIEKTYaabHOH 00pabOTKH AaHHBIX» SBJsIeTCS (OPMUPOBAHKE 3HAHUH,
HaBBIKOB M YMEHUI1 B 00J1aCTH METOZ0B UHTEIIEKTYalbHOI 00pab0TKU JaHHBIX M UX NPUI0KEHUU K HHPOPMALMOHHBIM
CHCTEMaM.

1.2 | Bamaun:

13]- H3y4dCHUC 3a1a1 Knaccn(i)mcaunn, KilacTepru3aluv 1 4aCTUIHOI'O 06y11eH1/1$1;

1.4 | - u3yueHnue 3a7a4u BEIOOpA M T'eHEpaliuy HHPOPMATHBHON CHCTEMBI [IPU3HAKOB, 3a1a4K IPOTHO3UPOBAHMUS U 3aII0JTHCHHUS
po0eJioB;

15]- n3y4dcHue (byHKIlI/II/I KOHKYPEHTHOI'0 CXOACTBA, METOAOB aHa/IM3a BPEMCHHBIX PSI0B.

2. MECTO JUCHHUTIJINHBI (MOJY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM TPOT'PAMMBI

Hukn (pazaen) OIT: | OTA.B

2.1| TpeGoBaHuS K MpeABAPUTEILHOI IIOATOTOBKE 00yYAI0IIEroCs:

2.1.1 | UnurennextyanbHble HH)OPMAIIMOHHBIC CUCTEMBI U TEXHOJIOTHH

2.2 | IucumniaunHbl (MOAYJIH) M IPAKTHKH, /ISl KOTOPBIX OCBOEHUE JAHHOI AMCHUILIMHBI (MOIYJIsI) HEOOX0AMMO KaK
NpeanecTByIomee:

2.2.1 | Ananu3 u cuHTe3 HH()OPMALIMOHHBIX CUCTEM

2.2.2 | Metop! ucciae0Banus Mojieiel HH(GOPMAIMOHHBIX MPOIIECCOB U TEXHOIOTHI

2.2.3 | UndopmarrionHoe 0becredeHre MHOTOKPUTEPUAIEHOTO aHAIN3a CUCTEM

2.2.4 | lludposas 06padoTka H300paKeHn i

2.2.5 | BeimosiHeHHe | 3aIuTa BEITYCKHON KBaTH(UKAIMOHHOW paboThI

2.2.6 | Hayuno-uccnenoBarenbckas paboTa (4acts 2)

2.2.7 | IIpenauruioMHas IpaKTUKa

2.2.8 | IIpou3BOACTBEHHAS TIPAKTHKA

2.2.9 | IHTenieKTyalbHbIH aHAIN3 JaHHBIX

3. KOMIIETEHIIUY OBYYAIOUIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHSI JUCIHILIAHBI
(MOJLYJI5T)

IIK-1: Cnioco6eH BHINOJIHATH Pa0oThHI M0 00Pa0OTKe M aHAJHU3Y HAYYHO-TeXHUYEeCKOW HH(popMannu U pe3yJbTaToB
HCCJIeOBAHMIT

IIK-1.2. IIpoBoauT aHAJHU3 HAYYHBIX JaHHBIX, Pe3yJbTATOB IKCIIEPUMEHTOB U HAOII0AeHUIT

3HaTh

KJaccU(UKAIIMIO 33]1a4 aHaIu3a JaHHBIX; 0a30BbIE THITOTE3bI; 3a/1a41 KIacCU(PHUKAIINH, KIACTEPH3ALNU H YACTUYHOT'O O0YUYCHHUS; 3a/1a4y
BbIOOpa U TeHepali HHPOPMATHBHOM CUCTEMBbI IPU3HAKOB; 3a/1a4y MPOTHO3UPOBAHNUS U 3aIOJIHEHHS TPOOENIOB; QYHKIHIO
KOHKYPEHTHOT'O CXOJICTBA U aJITOPUTMbI, OCHOBAaHHBIC Ha HEil; METO/IbI aHAIM3a BPEMEHHBIX PSIJIOB

Ymern

MPOBOIUTH aHAJTM3 3a/1a4 aHAJIN3a JaHHBIX; IPUMEHSTH 0a30BbIC THIIOTE3bI; IPOBOANTE aHAIM3 PEIICHUS 3a/1a4 KiIacCH(pUKAIIUH,
KJIACTEPU3AINH U YACTUIHOTO 00yUeHUs; MPOBOANUTE aHAIIN3 PEIICHHUS 3aja4ui BEIOOpA U TeHepaIy HHPpOPMATHBHOMN CHCTEMBI IPU3HAKOB;
MIPOBOJMTH aHAJIHU3 PE3yJIbTaTOB PELICHHUS 331a4H TPOTHO3UPOBAHUS U 3alIOJHEHUS MPOOEIIOB; MPOBOJUTH aHAJIN3 PE3yIbTATOB,
MOJYYEHHBIX C IOMOLIbIO (PYHKIIMH KOHKYPEHTHOT'O CXO/ICTBA U aJITOPUTMOB, OCHOBAHHBIX HA HEW; MPOBOJUTH aHAJIM3 PE3yJIbTATOB
9KCINEPUMEHTOB, MOJY4YEHHBIX HA OCHOBE MPUMEHEHHS METO/IOB aHAIN3a BPEMEHHBIX PSJIOB

Baagers

0a30BBIMH THIIOTE3aMH; CPEJCTBAMH PEIICHHS 33]]au KITaCCH(PHUKAINH, KIIACTEPU3ALUH W YACTHYHOTO OOYUYCHHS; CPEICTBAMU PEIICHUS
3a/1a4¥ BBIOOpa ¥ TeHepaluy NHPOPMATHBHON CHCTEMEI PU3HAKOB; CPEIICTBAMH PEIICHHS 3a/1a4H IIPOTHO3UPOBAHUS U 3aTIOTHEHHS
MPOOEIIOB; CPEICTBAMH peaTH3aliH aJTOPUTMOB BEIYUCIICHUS (DYHKITUH KOHKYPEHTHOTO CXOJICTBA; METOJIJaMHU aHAJIN3a BPEMEHHBIX PS/IOB

B pesyabTaTe 0cBOeHHS JMCHHMILIMHBI (MOY.151) 00yUYarOLIUiics T0JKEH

3.1|3uars:

3.1.1 | xnaccuuKaIMIo 3a1a4 aHaJIu3a JaHHBIX; 0a30BBIC THIIOTE3bI; 3aJa491 KIACCH(HUKAINH, KIACTEPU3ALMN U YaCTHIHOTO
o0ydeHHs; 3a1a4y BbIOOpa U reHepaluy MHPOPMATUBHON CUCTEMBI IPU3HAKOB; 3aauy IPOrHO3UPOBAHUS U 3alI0IHEHUS
po0esnoB; PyHKIUIO KOHKYPEHTHOTO CXOJCTBA U aJrOPUTMbI, OCHOBAHHBIE Ha HEH; METO/Ibl aHAJIN3a BPEMEHHBIX PSAI0B

3.2 | YmeTn:

3.2.1 | mpoBOIUTH aHAIN3 3314 aHAJIM3a TAHHBIX; IPUMEHATH 0A30BBIC TUIIOTE3bI; IIPOBOAUTE aHAIN3 PEIICHUS 3a/1a4
KIaccu(UKaluY, KIacTepU3alud U YaCTUYHOr0 00y4eHHUs; IPOBOAUTH aHAIU3 PELIEHUs 3aa4l BbIOOpa U reHepalul
nH(GOPMATUBHON CUCTEMBI IPU3HAKOB; IPOBOAUTH aHAJIU3 PE3YIbTATOB PEIICHUS 3aJa4l IPOrHO3UPOBAHUS U 3aM0IHEHUS
Ipo0EesIoB; MPOBOAUTH aHAIN3 PE3YJIbTaTOB, MOMYYEHHBIX C IOMOIIbIO (DYHKIIMHM KOHKYPEHTHOI'O CXOJCTBA U aJlTOPUTMOB,
OCHOBAHHBIX Ha HEW; IPOBOJMTH aHAJINU3 PE3yJIbTaTOB HKCIIEPUMEHTOB, II0JIyYEHHBIX HA OCHOBE IIPMMEHEHHS METO0B
aHaIM3a BPEMEHHBIX PAIOB

3.3 | Baagers:
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0a30BBIMH THIOTE3aMH1; CPEICTBAMHU PEIICHUS 3a1a4 KITacCU(UKALUY, KIAaCTePU3aLUH U YACTHIHOTO 00yUeHNS;
CPEeACTBaMH PEIIeHHs 3a/1aull BEIOOpA U TeHepauy HHGOPMATUBHOM CHCTEMBI IIPU3HAKOB; CPEICTBAMHU PEILICHUS 3a0a41
[IPOTHO3MPOBAHMUS M 3aIIOIHEHHS IPOOEIOB; CPEACTBAMH PEATN3aliU AITOPUTMOB BEIYHCICHNS (QyHKIUM KOHKYPEHTHOTO
CXO/ICTBA; METOJIAMHU aHAIN3a BPEMEHHBIX PSAIOB

4. CTPYKTYPA U COJIEPKAHUE JUCIUAIIMHBI (MOIY.JIsT)

Kon HanmeHoBaHue pa3igenos u TeM /Buj 3anatus/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
3aHATHSA Kvpe 10701 KOHTPOJIA
Paznen 1. Knaccudukanus 3agay anaansza
naHHbIX. Ba3oBble runoTe3nt

1.1 Knaccugukarus 3a1a4 aHain3a JaHHbIX. ba3oBbie 1 0
runote3bl /Tema/

1.2 3aaua aHaIM3a JaHHBIX KaK 3aJa4a [TOMCKa 1 4 I1K-1.2-3 JI1.1J11.2 KontposbHbIe
3aKOHOMEPHOCTEH B MPOTOKOJIAX HAOIIOICHUH. [K-1.2-V J1.3J11.4 BOIIPOCHI, 3a4eT
Knaccugukarus 3a1ay aHaiu3a JaHHBIX KaK 33734 T1IK-1.2-B JI1.5 J11.6
3aI0JIHeHHUS TIPOOEIIOB B Ta0IHIE 0OBEKT-CBOMCTBO JI1.7J12.1
B 3aBHUCHMOCTH OT THIIOB IIKaJl 1 MECTOIIOIOXKECHHUS JI2.2713.1
1 KOJIM4EeCTBa Npo0es1oB. I'unore3a KOMIAKTHOCTH JI3.2J13.3
KaK OJ{Ha U3 OCHOBHBIX 0a30BBIX TUIIOTE3 B aHAJIN3E
JMaHHBIX /JIex/

13 Bazossie runoresst /J1a6/ 1 4 IK-1.2-3 JI1.1JI11.2 Oruer o

[K-1.2-V J1.3J11.4 BBITTOJTHCHUN
[1K-1.2-B JI1.5 JI1.6 nabopaTtopHOH
JI1.7J12.1 paboThI
J12.2J13.1
JI3.2J13.3
14 Knaccudukarus 3agay ananusa ganasix /I1p/ 1 4 I1K-1.2-3 JI1.1J11.2 Otuer o
MK-1.2-y J1.3J11.4 BBITIOJTHCHUN
IK-1.2-B JI1.5 J11.6 MIPaKTUYECKOM
JI1.7J12.1 paboTHI
JI2.2713.1
JI3.2J13.3
1.5 Knaccudukanus 3agad ananuza JaHHBIX. ba3oBble 1 3 MK-1.2-3 JI1.1JI11.2 KonrtponbHble
runote3bl /Cp/ [K-1.2-V J1.3J11.4 BOTIPOCHI, 3a4eT
IK-1.2-B JI1.5 J11.6
JI1.7J12.1
JI2.2713.1
JI3.2J13.3
Pazgen 2. 3agaun kaaccupukanum,
KJIACTEPU3ALMH U YACTUYHOT0 00yYeHHsI

2.1 3amaun KinaccuPpUKaLnK, KIacTepU3aiy U 1 0
4acTHYHOTO 00yuenus /Tema/

2.2 3anaua kiaccu(UKaKU U OCHOBHBIE MTOIXOBI K €€ 1 4 I1K-1.2-3 JI1.1 J11.2 KonTponbubie
PEIIeHNIO: CTATUCTUYECKUI MOAX0/; MOIXO, I1K-1.2-y JI1.3J11.4 BOIIPOCHI, 3a4eT
OCHOBAHHBIM Ha HJIEE CXOJCTBA; MMOAXOIEI, [1IK-1.2-B JI1.5J11.6
OCHOBaHHBIC Ha MPUHITAIIE OTIEITNMOCTH; JIL.7J12.1
MOJXO/bl, OCHOBAHHBIE HA JIOTUYECKHUX MTpaBUiIax; JI2.2J13.1
IIOCTpOeHUE aHcaMOIIel Ki1acCu(pUKaTOpPOB; JI3.2J13.3
METO/IBI OIICHKU Ka4eCTBA PEIICHUS] W MPUHIIUTIBI
CPaBHEHHMS Pa3IMYHBIX AJITOPUTMOB. 3a/1aua
KJIACTEPU3AIIH U OCHOBHBIC MOJIXO/IBI K €€
PELICHUIO: CTAaTHCTHYECKUH TIOIXO,

TeOMETPHUYECKU TOJX0, METOMABI OLEHKU
Ka4eCcTBa PEIICHUS U MPHUHIUIIBI CPABHEHUSI
Pa3IMYHBIX AITOPUTMOB. 3a1a4a YaCTUIHOTO
o6yuenus (Semi-supervised learning) xak
TIPOMEXYTOUHBIM BAPHAHT MEXKTy 3aadeit
knaccuuKaIuy U Kiacrepuzanuu /Jlex/
2.3 3anaua knaccuduxanuu /J1ad/ 1 4 I1K-1.2-3 JI1.1JI1.2 OtueT 0
[K-1.2-y J1.3J11.4 BBITIOJTHCHU U
TIK-1.2-B JI1.5 J11.6 nabopatopHOH
JI1.7J12.1 paboThI
J12.2J13.1

JI3.2J13.3




24 3agaua knacrepusaunu /Ip/ I1K-1.2-3 J1.1J11.2 Otuyer o
TIK-1.2-y J1.3J11.4 BBITIOJTHEHUN
TK-1.2-B JI1.5J11.6 MPAaKTUYECKOM
JI1.7J12.1 paboThI
JI2.2J13.1
JI3.2J13.3
25 3amaua yactuaHoro odyuenus /I1p/ TIK-1.2-3 JI.1J11.2 Otuer o0
IK-1.2-y J1.3J11.4 BBIITOJTHEHHU
IIK-1.2-B JI1.5J11.6 MIPaKTUYECKOM
J1.7J12.1 paboTbI
JI12.2J13.1
JI3.2J13.3
2.6 3anaun Kiaccupukanum, KjIacTepusaluu 1 TIK-1.2-3 JI.1J11.2 KonTtposbHbIe
qacTU4HOro 00yuenus /Cp/ [IK-1.2-y JI1.3J11.4 BOIIPOCHI, 3a4Y€T
[IK-1.2-B JI1.5 J11.6
J1.7J12.1
J12.2J13.1
JI3.2J13.3
Pazgen 3. 3agauya BeiOopa ¥ reHepanuu
HH(OPMATHBHOI cucTeMbl MPU3HAKOB. 3agaya
MPOrHO3MPOBAHNS U 3210 THEHHS TPODEJIOB

31 3ajada BbIOOpa U reHepaluu HHGOPMAaTHBHON
CHCTEeMBbI IIPU3HAKOB. 3a/1aua IPOTHO3UPOBAHUS U
3arosHeHus npobesnos /Tema/

3.2 OCHOBHBIE TTOIXO/IBI K PEIICHUIO 3371a4H BEIOOpa IK-1.2-3 JI.1J11.2 KoHTtposbHbIC
nH(OpMaTHBHOM cucTembl mpusHakoB (feature IK-1.2-y J1.3J11.4 BOIIPOCHI, 3a4eT
selection): kpuTepuu Ka4ecTBa, aITOPUTMBI TIK-1.2-B JIL.5 JI1.6
nepebopa MPU3HAKOBBIX MOACUCTEM (MPaJUCHTHBIC JI1.7J12.1
u croxactuueckue). OCHOBHBIE MTOJIXO/IbI K JI2.2713.1
PELIEHUIO 331a4u FeHepaluu HHPOPMaLUOHHOM JI3.2J13.3
cuctembl pu3HakoB (feature extraction): merox
TJIABHBIX KOMITOHEHT, HEJTMHEHHBIE
npeoOpa3oBaHus MPU3HAKOB. 3a1ada
MIPOTHO3MPOBAHMUS (PETPECCHOHHOTO aHAJIH3a),

CBSI3b TEOMETPHUECKOM U CTATHCTHYECKON
[IOCTaHOBOK. 3alojIHeHUE IPOOEeNoB B TabIULaX
JTAHHBIX ¥ MTOUCK ONMIMOOK B JAHHBIX: aJTOPUTM
ZET, rpynmna anroputmoB WANGA aist
Pa3HOTUIIHBIX IEpeMEHHBIX /JIek/
3.3 3amaua nporuo3uposanus /J1ab/ IK-1.2-3 JI.1J11.2 KoHTtposbHbIe
IK-1.2-y J1.3J11.4 BOTIPOCHI, 3a4eT
IK-1.2-B JI1.5 J11.6
J1.7J12.1
J2.2J13.1
JI3.2J13.3
3.4 3anaua BeIOOpA M reHepalui HHPOPMATHBHOM TIK-1.2-3 JI.1J11.2 Ortuer o
cucremsbl npusHakos /TIp/ TIK-1.2-y J1.3J11.4 BBITNIOJTHEHUN
IK-1.2-B JI1.5 JI1.6 MPaKTHYECKOI
JI1.7J12.1 paboTHI
J12.2J13.1
JI3.2J13.3
35 3amava MPOrHO3UPOBAHUS M 3aITOJTHEHUS IK-1.2-3 JI.1J11.2 Otuer o
nipo6eros /TIp/ [K-1.2-y J1.3J11.4 BBITIOJIHCHUH
IK-1.2-B JI1.5J11.6 IPaKTUYECKOH
J1.7J12.1 paboTsl
J12.2J13.1
JI3.2J13.3

3.6 3anaua BeIOOpA M reHEepalui HHPOPMATUBHOM TIK-1.2-3 JI.1J11.2 KontposbHbie
CHCTEMBI IPU3HAKOB. 3a/1a4a MPOrHO3UPOBAHUS U IK-1.2-y JI1.3J11.4 BOIIPOCHI, 3a4€T
3amnosiHeHus npoodenos /Cp/ TK-1.2-B JI1.5J11.6

J1.7J12.1
JI2.2J13.1
JI3.2J13.3

Paznen 4. (I)yHKIIl/Ifl KOHKYPE€HTHOI'0 CXO0ACTBa U
aJITOPUTMBbI, OCHOBAHHBbIC HAa Heil. AHaau3
BPEMEHHBIX psA/10B




4.1 OYHKIUS KOHKYPEHTHOTO CXOJICTBA U aJITOPUTMBI, 0
OCHOBAHHBIE HAa HEH. AHAIU3 BPEMEHHBIX
psnoB /Tema/

4.2 KoHKypeHTHOe cX0JCTBO Kak 0a30Basi TUIIOTE3a 4 IK-1.2-3 JI.1 J11.2 KoHTtponbHbIe
IS peIIeHNs Pa3IYHbBIX 3a/1a4 aHaIN3a JaHHBIX: [K-1.2-V JI1.3J11.4 BOIIPOCHI, 3a4€T
onpeeneHre QyHKIMH KOHKYPEHTHOTO CXOJICTBA; TIK-1.2-B JIL.5 JI1.6
H3MEPEHHE KOMITAKTHOCTH C TIOMOIIBIO (DYHKIIMU JIL.7J12.1
KOHKYPEHTHOT'O CXOJCTBa; aJITOPUTMBI, J12.2J13.1
OCHOBaHHBIE Ha (PyHKIIUM KOHKYPEHTHOTO JI3.2JI3.3
cxoncTBa. OCHOBHBIC ITOJXOIbI, IPUMEHSIEMbIE IPH
aHaJlu3¢ BPEMEHHBIX psiioB /JIex/

4.3 OyHKIUSA KOHKYPEHTHOro cxoJcTBa /J1ad/ 4 IK-1.2-3 JI1.1 JI1.2 Ortuer o

MK-1.2-y JI1.3J11.4 BBITIOJTHEHUHT
[1K-1.2-B JI1.5 J11.6 nabopaTtopHOH
JI1.7J12.1 paboTsI
J12.2J13.1
JI3.2J13.3
44 Amnanu3 BpeMeHHbIX psnos /I1p/ 4 IK-1.2-3 JI1.1J11.2 Ortuer o
MK-1.2-y JI1.3J11.4 BBIITOJTHEHUU
TIK-1.2-B JI1.5 JI1.6 IPaKTHUYECKOU
JI1.7J12.1 paboTHI
J12.2J13.1
JI3.2J13.3

4.5 OyHKIIUS KOHKYPEHTHOTO CXOJICTBA U aJITOPUTMBI, 4 IK-1.2-3 JI1.1 J11.2 KoHTtponbHbIe
OCHOBAHHbBIC Ha HEH. AHAIN3 BPEMEHHBIX [K-1.2-V JI1.3 J11.4 BOIIPOCHI, 3a4eT
psinos /Cp/ TIK-1.2-B JI1.5 J11.6

JI1.7J12.1

J12.2J13.1

JI3.2J13.3
Paznen 5. [IpomesxkyTouHas aTTecTanust

5.1 IMoaroroBka K 3a4eTy, MHAS KOHTAKTHAS 0
pabora /Tema/

5.2 [Tpuem 3auera /UKP/ 0,25 JI1.1 J11.2 3auer

JI1.3J11.4
JI1.5 J11.6
JI1.7712.1
J12.2J13.1
JI3.2J13.3
5.3 IToaroroBka k 3auety /3auét/ 8,75 JI1.1 J11.2 3auer
JI1.3J11.4
JI1.5 JI1.6
J1.7]12.1
J12.2J13.1
JI3.2J13.3

5. OHEHOYHBIE MATEPHAJIBI IO JUCIUAIIIMHE (MOAY.JIIO)

OLeHOUHBIE CPEACTBA IO JUCHUIIIMHE "MeTo/Ibl HHTEIIEKTYaIbHOM 00paboTKU JaHHBIX" IPECTaBICHbI B IPUIOKEHHUHU K paboueil
HporpaMMe AHUCLMIUINHEI

6. YYHEBHO-METOIMYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOY JISA)

6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHas qUTEpaTypa

ABTOpBI, COCTaBUTEIH

W3znarenbcTBo,
roj

KonunuectBo/
HazBanue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | Konuuectso/
ros HaszBanue DbC

JI1.1 | CemenoB A. M., WHTemiekTyanbHbIe CUCTEMBI | yueOHOE TOCo0He OpeHnoOypr: 2227-8397,
ComoseeB H. A, Openbyprekuii | http://www.ipr
Yepuomnpynosa E. H., rocyznapcrsens | bookshop.ru/3
[pirankos A. C. BIN 0055.html

YHUBEPCHTET,
3BC ACB,
2013, 236 c.

JI1.2 | XKyxkosckuii O. U. WHdopMaioHHble TEXHONIOTUY U aHAINU3 AaHHBIX : y4eOHOe Tomck: 978-5-4332-

nocobue Tomckuit 0158-3,

rocynapctBerH | http://www.ipr
BIi bookshop.ru/7
YHHUBEPCHUTET 2106.html
cHCTEM
YIIpaBICHUS U
PaanOdIEKTPOH
UKH, Db
Konrenrt, 2014,
130 c.

J1.3 [AmaweBaT.T., MeTo/I5I HHTEIUICKTyJIBHON 00pabOTKH TaHHEIX : yaeOHOe Psizanp: PIPTY, | https://e.lanbo
Jmurpuesa M. H., nocobue 2016, 108 c. ok.com/book/1
Hopommna H. B., 68275
KabanoB A. H.

JI1.4 | Octpoyx A. B., WnrennexryanbHble HHOOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH : CaHkr- 978-5-507-
Huxkonaes A. b. MoHoTrpadus [etepOypr: 48511-6,

Jlans, 2023, 308 | https://e.lanbo
c. ok.com/book/3
54536
J1.5 |Apumnuckuii JI. B., VHTemekTyanbHble HHOOPMAIIOHHBIC CHCTEMBI X TEXHOJIOTHH UpkyTck: https://e.lanbo
XKykosa M. C. yueb. mocobne WpI'VIIC, 2023, | ok.com/book/3
128 c. 97472
JI1.6 |ITamsmos C. B. WuremtekTyansHble HHOOPMAIIMOHHBIE CHCTEMbI U TEXHOJIOTHH Cawmapa: https://e.lanbo
yuebHOe mocobue III'YTH, 2023, |ok.com/book/4
387 c. 11827
JI1.7 | Slcamukuit, JI. H. WHTemiexTyanbHble CUCTEMBI | yUeOHUK Mockaa: 978-5-93208-
JlaGoparopus 714-5,
3HaHui, 2024, https://www.ip
222c. rbookshop.ru/
141325.html
6.1.2. lonoiHUTEbHAS JIUTEPATypa
Ne ABTOPEBI, COCTaBUTETHN 3arnaBue WsnparenscrBo, | Kommuectso/
roxa "aszBanue DBC

JI2.1 |Kyxapenko b.T. WHTenekTyanbHble CUCTEMBI U TEXHOJIOTHH : yueOHOE moco0ue Mocksa: 2227-8397,

MockoBcKas http://www.ipr
rocynapctBenna | bookshop.ru/4
ST aKaJIeMUsI 7933.html
BOJHOTO

TpaHCIIOPTa,

2015, 116 c.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | Konuuectso/
rof HaszBanue DbC
JI2.2 | ITamsmos C. B. WHTemiekTyanbHble CUCTEMBI H TEXHOJIOTHH : yueOHOE Toco0He Camapa: 2227-8397,
IMoBomkckuit http://www.ipr
rocyznapcrsens | bookshop.ru/7
BIi 5375.html
YHHUBEPCHTET
TEICKOMMYHHUKA
10505871
nH()OPMATHUKH,
2017, 195 c.
6.1.3. MeTtognueckne pa3padoTkn
Ne ABTOpBI, COCTaBUTENH 3arnaBue WsnarensctBo, | Kommuectso/
roJ Ha3BaHue ObC
JI3.1 |Bbynaes M.IL., KaGanoB |HeiiponHusle cetr st 00pabOTKH TECTOBBIX JAHHBIX ! Ps3ans: PULL https://elib.rsre
A.H., Mapkosa U.C. Meroaudeckue yka3aHus PI'PTY, 2009 u.ru/ebs/downl
oad/437
JI3.2 | bynaes M.II., KaGanoB |HelipoHHsie ceTn 1i1st aAanTHBHOM 00paOOTKH NaHHBIX : Y4eOHOe Pszanb: PUL] https://elib.rsre
A.H., Mapkosa U.C. noco6ue PI'PTYVY, 2012 u.ru/ebs/downl
0ad/1373
JI3.3 |ABaueBa T.T'., MeToIbI HHTEIIEKTYATBHOM 00pabOTKH JaHHBIX ;| YueOHOoe Psizanb: PUL] https://elib.rsre
Jmutpresa M.H., nocobue PI'PTY, 2016 u.ru/ebs/downl
Jopommna H.B., 0ad/2065
Kabanos A .H.
6.3 TlepeyeHb MPOrpaMMHOTO ofecnedeHusi 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepevyeHb TUIEH3MOHHOTO ¥ CBOOOTHO PACIIPOCTPAHEMOI0 NPOrPAMMHOTIO0 o0ecniedeHHs, B TOM YHcIe
0Te4YeCTBEHHOr0 MPOM3BOACTBA
HaunmenoBanue Onucanue
Pyton Caobomuoe 1O
Visual studio community Ceoboanoe I10

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Cucrema Koncynprautllntoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE JUCHUITIJIMHBI (MOAYJIS)

254 yueOHO-aIMUHHCTPATHBHBIN Kopiyc . YueOHas ayautopus kadeapst ACY aiis poBeACHHUS 3aHATHI JICKIIMOHHOTO

1 THIIA, TPYTIIIOBBIX W WHANBHUIYabHBIX KOHCYJBTAIIUH, TEKYIIETO KOHTPOJISI U IPOMEXXYTOUHON aTTectarun 64 mecta, 1
poeKTop, 1 sxpaH, | KommbploTep, CrIeUaIN3MpOBaHHAs MeOeb, MapKepHas 10CKa

2 118 yueOHO-aAIMUHHCTPATHBHBIN KOpITyc. Y4eOHas ay JUTOpUS JUIS POBEISHHS PAKTHUECKUX 3aHITUH, 1a00paTOpHBIX
pabor 21 TIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gh

3 127 yueOHO-aIMUHHCTPATHBHBIH KOpITyc. Y4eOHas ay JTUTOPHS TS IPOBEICHHS IPAKTHUCCKUX 3aHITHH, 1a00paTOpHBIX

pa6ot 25 TIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3Y, HDD 500Ghb

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIJIMHE (MOZY JIIO)

MeTtoandeckue yKa3aHusl 10 OCBOCHHIO AMCIUILTHHBI "MeTOo/ bl HHTEIUICKTYallbHOM 00pabOoTKU NaHHBIX" MPECTABICHBI B
MIPUIIOKEHUH K paboyell mporpaMmme AUCIUILTHHBI

NOAMNCAHO
3ABELYIOLLVM
KADELPHI

NoAn1CAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEN
KA®EPbI

JOKYMEHT MOZAMNMUCAH JIEKTPOHHOM NMOAMUCHIO
®re0y BO "PIrPTY", PIPTY, Xononos Cepreit iBaHoBMY, 3aBeaytowmni

kacenpoii ACY

®reoy BO "PrPTY", PIPTY, MuxeeB AHaTonuii AnekcaHapoBuy,

PykoBOAMTENb MArncTepckol NporpamMbl

Onepatop 340 000 "KomnaHus "TeH3op" —

MpocTtas noanucb

Mpocras noanuck




