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1. Illesn ocBOeHUS TUCIHUILIMHbBI

Ienbto ocBoeHUs AUCHMIUIMHBI «CrHenkypce 5.2» SBISICTCS TPOJOJIKEHUE
M3y4YeHMs] MaIlIMHHOTO OOy4YeHHEe W €ro mojpasjena — riaybokoe oOydeHue Ha
HEUPOHHBIX CETSIX.

2. MecTto nucuuiuinHbl B cTpykrype OOII

Hannas pucruruivaa (b1.B.JIB.05.02) otHOocHTCs K uyacTu, popMHUpyeMoid
y4acTHUKaMu 00Opa3oBaTeNbHbIX OTHOIIEHUN bioka 1 «JlucuuniauHbl (MOIYIN)»
yueOHoro miana OOIl no nHampaBienuto noxarotoBku 38.03.05 — busnec-
uHpOopMaTuKa, IpoUII0 MOATOTOBKHU «YIIpaBiIeHUE OU3HEC-TIPOLIECCAMI.

Jlisg ocBoeHUs AUCUMITINHBL «Crieukypce 5.1» HEoOX0AMBI 3HaHUSI, YMEHUS

Y HaBbIKM, MOJy4YEHHbIe NpH M3ydyeHHH Takux aucuuruimH OOII kak «OcHOBBI
YKOHOMUKHU U (PUHAHCOBOM TpaMOTHOCTHY, «MeHemkmeHT B cepe MKT».

OcBoeHHE  IHCHUILIAHBI «Cneukypc 5.2»  HEo0X0aAUMO KaK
MPEIIECTBYIONICE IS TAKUX JUCHUIUIMH KakK «ba3bl JaHHBIX», « MoaenupoBaHue
ouzHec-npoleccoBy, «HPOpMAITMOHHBIE CUCTEMBI M TEXHOJIOTHU».

3. Pe3yJILTaT]>I Oﬁy‘leHl/lﬂ o ATMCUMIIJIMHE

Koa n Koa m HauMeHOBaHHe
HanMeHOBaHUe HHIUKATOPA Pe3yabTaTbl 00y4eHust
KOMIIeTEeHIIUN (MHIMKATOPOB)
JAOCTHKEHUS
KOMIETEHIIMU
IIK -1 Cnocoben | 1.1 _B.IIK-1, 3HaTh:
o0OpabartbIBaTh u | Obnanaer - TEOpPETHMYECKWE  OCHOBBI M IPAKTUUECKUE
aHaAITM3UPOBAThH (byHIaMEHTaIbHBIMH | PEKOMEHIAIMU 10 HCMoib30BaHui0 R u Python mpwu
HaY4HO- 3HAHWSIMU B 00J1aCTH pelIeHNH 3a/1a4 aHajin3a JAHHBIX, POSKTHPOBAHUIO U
TEXHHYECKYIO MaTeMaTHYECKHUX U pa3pabotke cobcTBeHHBIX OHOIMOTEK B R 1 Python;
WHQOPMAITHIO. (MH) ecTeCTBEHHBIX - Kak oOmue TMOHATHS S3BIKOB MPOTPAMMHUPOBAHUS
HayK. peann3yroTcs B sI3bIKE.
YMmers:
- NPOU3BOJUTH CTATHCTHYECKHE M aKTyapHBIE PacHeThl
Ha OCHOBE COOTBETCTBYIOIIMX MAaTeMaTHYECKHX U
TEXHUYECKHX CPEICTB, B TOM YHMCJIE C IIOMOLIBIO MaKeTa
MIPUKJIAIHBIX TIPOTPAMM.
Baapern:
- Pa3IMYHBIMH METOJIAMU TIPOBE/ICHHST CTATHCTHYCCKUX
1 aKTyapHBIX pacuyeToB.
2.1 B.IIK-1 3HaTh:
OcymiecTBisieT - TEOpeTUYECKHE  OCHOBBI W TIPAKTUYECKHUE
npoBesieHHE padoT M0 | peKOMEHJAalMK 10 Hcnojb3oBanuio R u Python mpu
CBOZIKE, TPYNIIIUPOBKE | PELICHUM 3aJad aHAIN3a JaHHBIX, MPOCKTUPOBAHUIO U
1 00paboTKe HaydHO- | pa3paboTke coOCTBeHHBIX OMOMMoTEK B R 1 Python;
TEXHUYECKON - Kak oOlMe TMOHATHS SI3BIKOB TPOTPAMMHUPOBAHUS
MH()OPMALHH. peann3yloTcs B A3bIKE BHICOKOTO YPOBHSI.
Ymersn:
- OCYUIECTBIISITh TIPOBEJCHHWE PabOT TIO CBOJKE,
IpyNIUpoBKE #  00paboOTKe HAayYHO-TEXHHYECKOH
nHpOpPMALIUH.
Baangers:




- CIIOCOOHOCTBIO OCYIIECTBIISITH NIPOBEACHHUE PadOT 110

CBOJIKE, TPYIIHPOBKE H  00pabdOTKE  HAy4dHO-
TEXHUYECKOW HH(OPMAIIHH.
3.1 B.IIK-1 3HaTh:
dopmupyer u - TEOPETUYECKHE  OCHOBBI W TIPAKTUYECKHUC
000CHOBEIBAET peKOMeHIAIMKH 10  HCIomb30BaHuio  Python  mpum

BO3MOXHBIE PEIICHHUs
Ha OCHOBE aHaJHN3a
MOJIy4YEHHON HAay4YHO-
TEXHHYECKOU
WH)OPMAIHH.

pELICHNH 33/a4 aHajin3a JAHHBIX, TPOSKTUPOBAHHUIO U
pazpaboTke cobcTBeHHBIX OnOIMoTeK B R 1 Python;

- KaKk oOOmHpe TOHSTHS S3BIKOB MPOTPaMMHPOBAHMS
pean3yIoTCs B SI36IKE BHICOKOTO YPOBHSI.

Ymersn:

- opMHpOBaATHL U 00OCHOBBIBATH BO3MOJKHEIE PEIICHHUS
Ha OCHOBE aHaju3a MOJyYeHHON HayYHO-TEXHUYECKOU
nHPOPMALIUH.

Baagers:

- cmocobHOCTRI0O  (hopMupoOBaTH W OOOCHOBHIBATH
BO3MOXKHBIE PEIICHHUS Ha OCHOBE aHAIN3a MOJIyYeHHON
HAYYHO-TEXHUYECKOH HHPOPMAIIHH.

4.1 B.IIK-1
Odopmisier
pe3yabTaThl
HCCIICIOBaHUH.

3HaTh:

- TEOPETMYECKUE  OCHOBBI M  IPAKTHYECKUE
pEKOMEH/IAIMK M0 HUcmosb3oBaHuio R u Python mnpu
pELICHNH 337a4 aHajInM3a JAHHBIX, HPOCKTUPOBAHHIO U
pa3paboTke cobcTBeHHBIX OHOIMOTEK B R 1 Python;

- Kak oOmue TMOHATHS S3BIKOB MPOTPAMMHPOBAHUS
peann3yloTcs B S3bIKE BEICOKOTO YPOBHSI.

Ymersn:

- 0OPMIISTH PE3yJILTAThl UCCIICAOBAHHN.

Baagers:

- CIIOCOOHOCTHIO
HCCIIEIOBAHNMN.

oopMIIATH pe3yIbTaThI

[1K-2. Cnocoben
pa3pabatbIBathb,
BHE/IPSTH,
MOJU(PHUIIMPOBATH
U CONPOBOXIATH
UH(POPMaLMOHHbIE
CHCTEMBI u
porpaMMHBbIE
TPOIYKTHI.

1.1_B.IIK-2.
AHanuzupyer
TpeOoBaHUS K
MPOTPaMMHOMY
MPOIYKTY.
Pa3pabarsiBaet
TEeXHUYECKOE 3aJaHue.

3HaTh:

- TEOPETUYECKHE  OCHOBBI W TPAKTUYCCKHUC
pPEKOMEH/IAIMK M0 HMCoyb3oBanmio R u Python npu
pelleHny 3a/1a4 aHajin3a JAHHBIX, TMPOSKTUPOBAHHUIO U
paspaboTke coOcTBeHHBIX OMOMoTeK B R 1 Python;

- Kak oOIMe TOHATHS S3BIKOB MPOrPAMMHPOBAHUS
peann3yroTCs B I3bIKE BHICOKOTO YPOBHSL.

Ymern:

- aHaTM3UpOBaTh TPeOOBaHMUS K MPOTPAMMHOMY
npoaykty. PazpabaTeiBaTh TEXHHUECKOE 3a/IaHHE.
Baanersn:

- CIOCOOHOCTBIO AHAM3UPOBATH TPEOOBAHUS K

IIPOrpaMMHOMY MPOIAYKTY. Pa3pabartbiBaTh
TEXHUYECKOE 3aJIaHuE.
2.1_B.IIK-2. 3HaTh:
Peanuzyer - TEOpETMUECKHE  OCHOBBI M  IPAKTHYECKHUE
TEXHUYECKOE 3aJlaHMe | PEeKOMEHIAMKA MO HCroib30oBaHuio R u Python mpu
c WCTIOJI30BAHMEM | PEUICHUH 3a/lad aHAIW3a JIAHHBIX, MPOCKTUPOBAHUIO U
MIPOrpaMMHOT0 pa3pabotke coOcTBeHHBIX OMbIMoTek B R u Python;
obecrnieyeHust - Kak oOmue TOHATHS SI3BIKOB MNPOrPaMMHPOBAHUS

peanmy}OTcs[ B SA3BIKE€ BBICOKOI'O ypOBHH.

YMerth:

- peaJu30BBIBATH TEXHUYECKOE 3aJaHue C
HCIIOIb30BaHUEM MPOTPAMMHOTO 00ECTICUCHHSI.
Baagern:

- CIIOCOOHOCTBHIO PCAIN30BBIBATE TEXHUYCCKOC




3aJaHue€ C  HCHOJIb30BAHUEM  IPOrPAMMHOIO
o0ecreveHus.
3.1 _B.IIK-2. 3HaTh:
[TpoBoaut - TCOpeTMYECKHME  OCHOBBI M  IPAKTHYECKHE
MOHHUTOPHUHT  paboThI | PEKOMEHIALNK II0 HCIOIB30BaHmio R u Python mpm
UH()OPMAITHOHHBIX peIICHUH 33/lau aHajiu3a JaHHBIX, TPOCKTHPOBAHUIO H
cHCTEeM U | pa3paboTKe cOOCTBEHHBIX OnOaMoTeK B R 1 Python;
HpOrpPaMMHBIX - Kak oOmuMe MOHATHS S3BIKOB IPOTPAMMHPOBAHMS
HPOIYKTOB. PEATU3YIOTCS B SI3BIKE BHICOKOT'O YPOBHSI.
Hcnpasnsier nedekTsl | YMeThb:
U HECOOTBCTCTBUA B | - POBOJIUTH MOHUTOPHUHT paboThI
pabore UH()OPMAIIMOHHBIX ~CHCTEM H  MPOTPAMMHBIX
UH()OPMAITHOHHBIX HPOTYKTOB,
cueTeM " Baagern:
HpOrpPaMMHBIX
HPONYKTOB. - CHOCOOHOCTBIO TPOBOJUTH MOHUTOPUHI PaOOTHI
WHOOPMAIIMOHHBIX CHCTEM W IPOrPaMMHBIX
IIPOJYKTOB.
4.1 B.IIK-2. 3HaTh:
CormpoBoskaaeTt M |-  TEOpETHYECKHE  OCHOBBI M  IPAKTUYECKHE
ONTHMHU3UPYET PabOTy | peKOMEHIAIMK 10 HCrojb30oBanuio R u Python mpu
MH()OPMAITTOHHBIX peIIeHNH 3a/1ad aHajin3a JaHHBIX, MPOCKTHPOBAHUIO H
CUCTEM U | pa3paboTke coOCTBEeHHBIX OMbOMoTeK B R 1 Python;
HpOrpaMMHBIX - KaKk oOImMe MOHATHS S3BIKOB IPOTPAMMHPOBAHHS
HPOIYKTOB Ha | peaJm3yIOTCs B SI3bIKE BEICOKOTO YPOBHL.
NPOTSLKECHUU BCETO | YMeTh:
KU3HCHHOTO ITMKJIA. - CONpPOBOXIATh M ONTUMHU3UPOBATH pPabOTy
WHOOPMALIMOHHBIX CHCTEM U IPOrPaMMHBIX

IIPOAYKTOB Ha NPOTSKEHUM BCETO KU3HEHHOI'O
KA.

Baagern:
- CIIOCOOHOCTBIO COMPOBOXKAATH U ONITUMU3UPOBATH
pabory WH(pOpPMaAITMOHHBIX CUCTEM "u

NpOorpaMMHBIX IMPOAYKTOB Ha HNPOTAKCHHU BCET'O
KHU3HCHHOI'O NUKJIa.

[IK- 3. Cnoocoben

OCBaMBaTh u
UCIIOJIb30BATh

rotoBeie HMC m
MpPOrpaMMHBIE

TIPOTYKTHI JUTST
pemieHus  3agad
poeCCHOHAIBHO

U IeATEeIbHOCTH.

1.1_B.JIK-3.
AHanu3upyer pPHIHOK
TOTOBBIX

3HaTh:
- TEOpPETHYECKHE  OCHOBBI M  IPAaKTUYECKHE
pEeKOMEH/IalMK 10 HUcrnoyib3oBaHuio R u Python npu

HpOrpaMMHBIX peIIeHNH 33/1ad aHajinu3a JaHHBIX, TPOCKTHPOBAHHUIO H
MPOTYKTOB. pa3pabotke cobcTBeHHBIX OHOIMOTEK B R 1 Python;
- Kak oOmue TOHATHS S3BIKOB MPOTPaAMMHUPOBAHUS
PEATH3YIOTCS B SI3IKE BEICOKOT'O YPOBHSI.
Ymern:
- QHAIM3UPOBATH PBIHOK TOTOBBIX MPOTPAMMHBIX
MPOYKTOB.
Baapern:
- CIOCOOHOCTBIO AHAJIIM3UPOBATHh PBIHOK T'OTOBBIX
MPOTPAMMHBIX MPOJTYKTOB.
2.1_B.IIK-3. 3HaTh:
BeiOupaer W yMeeT | -  TEOPETMUECKHE  OCHOBBI M IPAKTHUECKHUE

000CHOBBIBaTh BBIOOD
POrPaMMHOTO
npoaykTra — Haumbonee
COOTBETCTBYIOILETO
peLICHHUIO
NOCTABJICHHBIX 3aJ1a4.

peKOMeHAIMK TI0 Hcmonb3oBanmio R u Python mpum
pellicHUM 3ajiay aHajinu3a JaHHBIX, [TPOCKTUPOBAHUIO U
pazpaboTke coOcTBeHHBIX OnOIHoTeK B R 1 Python;

- Kak oOOIMe TOHATUS S3BIKOB MPOTPaMMHPOBAHHUS
peaU3yIOTCS B SI3bIKE BHICOKOTO YPOBHSI.




YMmerTh:

- BBIOMpaTH u 000CHOBBIBaTh BBIOOD
IPOrPaMMHOTO IPOJIYKTa, Hanbosee
COOTBETCTBYIOILIETO  PEIIEHUI0  IMOCTABJIEHHBIX
3a1a4.
Baagers:
- CIIOCOOHOCTBIO BEIOUPATh M 00OCHOBBIBATH BHIOOP
MIPOrPaMMHOTO MPOIYKTa, Hauboee
COOTBETCTBYIOIIETO  PEIICHUIO  IMOCTABICHHBIX
3aja4.

3.1 B.IIK-3 U3zyuaer u | 3naTh:

yCcneurHo HUCHOJIb3YCT | - TCOPCTUUCCKUC OCHOBBI n MMPaKTUICCKUC

BBIOPAHHBIH
MPOTPaMMHBIH
MPOAYKT AJISI peICHUs
3amad
npodeccnoHaTbHON
JEeSTETHbHOCTH

peKOMEeHIAIMK TI0 HCmonb3oBanmio R u Python mpu
pEUICHUH 3a/1a4 aHajin3a JAHHBIX, MPOSKTUPOBAHUIO U
pazpaboTke codcTBeHHBIX OnOIMoTeK B R 1 Python;

- Kak oOIlMe TOHATHS SI3BIKOB MPOrPAMMHPOBAHUSI
pean3yroTCs B SI3bIKE BHICOKOTO YPOBHSL.

Ymern:

- u3y4aTh U YCIEUIHO UCIOJb30BaTh BHIOPAHHBIN
MPOrPAMMHBIA  OPOAYKT JUIsl pELIEHHsS 3ajad
poeCCUOHAIBHON NEATEITHHOCTH.

Baapgers:

- CIIOCOOHOCTBIO U3YYaTh U YCHENIHO MCIIOIb30BaTh
BBIOpAHHBIN MPOTrPAMMHBII MPOAYKT AJISL PeIICHUs
3aJ1a4 MpoQeCcCHOHATBHOMN JECITeITLHOCTH.

IIK -4. Cnocoben
MIPOBOJIMTH AHAJIH3
U OLIEHKY Ou3Hec-
MIPOIIECCOB,
BBIABIIATE OH3HEC-
npo0JieMsl,
BBISICHATD
MOTPeOHOCTH
3aMHTEPECOBAHHBI
X CTOPOH,
000CHOBBIBATH
penIeHus
00eCcIeYeHHIO
MIPOBEICHUS
W3MEHEHHUHU B
OpTaHH3aIIH.

1o

1.1 _B.IIK-4 Cobupaet

3HaTh:

u o0pa0aThIBacT | -  TEOPETHMYECKUE  OCHOBBI M IPAKTHYCCKHE
WHQOPMAIIHIO JUISL | PeKOMEHIAalMK 10 HCroib3oBaHuio R u Python mpu
pa3pabOTKH CTpaTeruyu | PEIieHNH 3a1ad aHaiu3a IaHHBIX, POCKTHPOBAHUIO U
yHpaBiIeHHUS B | pa3pabotke coOcTBeHHBIX OHOIMOTEK B R 1 Python;
OpraHM3aIHsX. - Kak OOIIMe TOHATHS S3bIKOB POrPAMMHPOBAHMS
PEATH3YIOTCS B SI3bIKE BHICOKOT'O YPOBHSI.
Ymern:
- cobupate U oOpabaTeiBaTh MHGOPMAIUIO IS
pa3paboTku CTpaTeruu yIpaBJICHUS B
OpraHu3alMsIX.
Bnapern:
- cmocoOHOCTRIO cOOMpaTh U 00pabaTbIBaTh
uHpopmanuo AN pa3paboOTKU  CTpaTeruu
YIPABIICHUS B OpraHU3alHusIX.
2.1 _B.IIK-4 Breibupaet | 3naTh:
METOAbl W TIPOBOAUT | -  TEOPETUYECKHME  OCHOBBI M IPAKTHYECKHE

aHaM3 M OIEHKY
OM3HEC-TIPOIIECCOB,
BEISIBIISICT OusHec-
pOOIEMBI.

peKOMeHAIMK TI0 Hcmonb3oBanmio R u Python mpum
PECHICHUMN 3ajJlad aHajin3a JaHHbIX, IIPOCKTUPOBAHUIO U
pazpaboTke coOCcTBeHHBIX OnOIHoTeK B R 1 Python;

- Kak oOIlWe TOHATHSA SI3BIKOB MPOrPAMMHPOBAHUSI
PEAIU3YIOTCH B A3BIKE BBICOKOI'O YPOBHA.

Ymetsn:

- BBIOMPATh METOJIbI ¥ TTPOBOIUT AHATU3 U OIEHKY
OHM3HEC-TIPOLIECCOB, BBISBIISAET OU3HEC-TTPOOTIEMBI.
Baaners:

- CIOCOOHOCTHIO BHIOMPATh METOABI M TMPOBOJUT
aHallU3 W OIEHKY OW3HEC-TPOIECCOB, BBISBISET
On3HEC-TIPOOIIEMBI.




3.1 B.IIK-4 3HaTh:
[Tpuanmaer M |-  TEOpeTMYECKHE  OCHOBBI M  IIPaKTHYECKHE
000CHOBBIBACT pEKOMEH/IAIMK 10 HUchosb3oBaHuio R u Python npu
peLIeHust MO | PEICHUH 33/lad aHajiu3a JaHHBIX, MPOCKTHPOBAHUIO H
obecreueHUIo paspaboTke coOCTBEHHBIX OnbaMoTek B R 1 Python;
HPOBE/ICHUS - KaKk oOmuMe MOHATHS S3BIKOB IPOTPAMMHPOBAHMS
U3MCHCHU I B | PCATH3YIOTCS B SI3bIKE BHICOKOI'O YPOBHSI.
OpraHu3alUu C LIENbI0 | YMeTh:
HOBBIMICHHA - TpUHUMATh W OOOCHOBBIBATH PEIICHHS TIO
dbdeKTHBHOCTH €€ | oGecreuenuIo OPOBEIECHNUS  M3MEHEHMH B
ACATCILHOCTH OpraHu3anuu c LIEIIBIO IIOBBILLICHUS
3¢ (HEKTHBHOCTH €€ IeSTSILHOCTH.
Baangers:
- CmocOOHOCThIO NPUHUMATh U 0OOCHOBBIBATH
peleHuss 1o 00ecrevyeHnIo IIPOBEICHUS
W3MEHEHUN B OpPraHU3alMU C LEJIbI0 MOBBIIICHUS
3 PEKTUBHOCTH €€ NeATEITHLHOCTH.
ITK — 5. Cnoco6en | 1.1_B.JIK-5 3HATD:
YIIPaBIATH Opranusyer U |-  TEOpETUYECKHE  OCHOBBI M  IPAKTUYECKHE
paboramu o | obecmeunBaeT pabOTHI | peKOMEHIAIMK TI0 Hcmonk3oBamio R m Python mpn
CO3IAHMIO u | mo pa3paboTKe | pelIeHuH 33/1au aHalu3a JAHHbBIX, TPOCKTUPOBAHHIO U
COMPOBOKIEHHIO APXUTEKTYPHI, pa3pabotke coOcTBeHHBIX OMbIMoTeK B R 1 Python;
HPOEKTHPOBAHUIO, - KaKk oOmuMe MOHATHS S3BIKOB IPOTPAMMHPOBAHHS
UH(}OPMaIIMOHHBIX .
JIM3aliHy, PEATH3YIOTCS B SI3BIKE BHICOKOT'O YPOBHSI.
cucTeM, MOJECpPHU3AIUHU U | YMeTh:
ABTOMATH3HPYIOLL | nponpikenro - OpraHW30BBIBATh M OOECHeYMBaTh PAOOTHI IO
X SIAIH | HrpopMaHOHHbIX pa3paboTKe  ApXUTEKTYpbl, IMPOEKTHPOBAHMIO,
OPraHU3aLMOHHOT | cucTeM. N
JW3aiHy, MOJEPHM3allMM W  IPOJBHKECHUIO
O yOpaBJCHUS U
MH()OPMAIIMOHHBIX CHCTEM.
OM3HEC-TIPOLIECCHI B .
JIaJeTh:
- CIOCOOHOCTHIO OPTaHU30BBIBATh U 00ECTIEUYUBATH
paboTsl o pa3zpaboTke APXUTEKTYPHI,
MIPOEKTUPOBAHUIO, JU3alHy, MOJEpPHU3ALUUA U
MIPOIBMYKEHUIO WH()DOPMAITMOHHBIX CHCTEM.
2.1 B.IIK-5 3HaTh:
VYuactByer B |-  TEOPETHYECKHE  OCHOBBI W  TPAKTUYECKHUE
IIPOBEICHUA U | peKOMEHIAMKU 1O Hcroib3oBaHuio R u Python mpu
OpraHu3yeT pelIeHnH 3a/1ad aHajin3a JaHHBIX, TMPOCKTHPOBAHUIO H
MPOBEICHHE paspaboTke coOcTBeHHBIX OMbMoTeK B R 1 Python;
MOIYJIBHOTO n | - Kak 06HII/IC TMOHATHUA A3BIKOB IIPOIrpaMMHUPOBAHUA
MHTETPALIOHHOTO PEATH3YIOTCS B SI3bIKE BHICOKOT'O YPOBHSI.
TECTUPOBAHMSI. YmMmeThb:
- TPOBOAUTH M OPraHU30BBIBATH IPOBEICHUE
MOJYJIBHOTO U HHTETPALMOHHOTO TECTUPOBAHUS.
Baagers:
- CHOCOOHOCTBIO MPOBOJUTH W OPraHU30BBIBATH
MPOBEICHUE MOAYJBHOTO W HWHTETPAlMOHHOTO
TECTUPOBAHUS.
3.1 B.IIK-5 3HaTh:
Ucnpapnsier nedexrs | - TEOPETUYECKUE OCHOBBI 51 TPAKTUYECKHE

U HECOOTBETCTBUS B
ApPXUTEKTYpe u
nu3aiiHe
MHPOPMALIIOHHOMN
CHCTEMBI.

peKOMeHalMK 10 Hcrmonk3oBanuio R u Python mpu
PEIICHUH 33/1a4 aHaIn3a JAHHBIX, MPOCKTUPOBAHUIO U
paspaboTke cobcTBeHHBIX OnbIMoTeK B R 1 Python;

- Kak oOIWe TMOHATHSA SI3BIKOB MPOrPAMMHPOBAHUSI
peanu3yroTcs B I3bIKE BHICOKOTO YPOBHSI.




YMmerTh:
- HWCUpaBiATh JehEKThl M HECOOTBETCTBUS B

IIK — 6. Crocoben
c037aBaTh,
HCCIICI0BATD,
aHaJIM3UPOBAThH
MaTeMaTU4YeCKue
MOJIENIH, HA OCHOBE
MIPOBEJICHHOTO
aHalu3a
dbopMupoBaTh
BO3MOJKHEIE
pelIcHuUS.
O00CHOBBIBATh
BBIOOD peIlICHUS.

1.1 _B.IIK-6.
Cobupaet
nH()OpMAITHIO
MMOCTPOCHHS
MaTeMaTHYECKUX
MOZEJIeH  pazIMYHbIX
OM3HEC-TIPOIIECCOB.

JUTS

apxXUTeKType © Ju3aiiHe  HH(GOPMAIIMOHHON
CUCTEMBI.

Baagers:

- CIOCOGHOCTBIO ~ HCHPABIATH  A€(DEKTl U
HECOOTBETCTBUSA B AapXUTEKType U JU3alHE
MH(pOPMALIMOHHOMN CUCTEMBI.

3HaTh:

- TEOpeTHMYeCKHEe  OCHOBBI M  IPAKTUYCCKHE

peKOMEeHIAIMK TI0 HCIoNb3oBanmio R u Python mpu
pEUICHUH 3a/1a4 aHajin3a JAHHBIX, MPOSKTUPOBAHUIO U
pazpaboTke codcTBeHHBIX OnOIMoTeK B R 1 Python;

- Kak oOIIMe TOHATHS SI3BIKOB MPOTPAMMHPOBAHUSI
peann3yroTcs B S3bIKE BBICOKOTO YPOBHSI.

Ymersn:
- cobuparb uWHpOpPMAIMIO IS TOCTPOSHUS
MaTEeMaTHYECKUX MOJIETICH pa3InIHbIX Ou3Hec-
IIPOLECCOB.
Baagers:
- cmocobHOCTRIO coOMpaTh HMHGOPMAIUIO  JIs
MIOCTPOECHUS MaTeMaTHYECKUX MOJIeIei
pa3NUYHBIX OM3HEC-TIPOIIECCOB.
2.1 B.IIK-6. Co3gpaert, | 3HaThb:
ucciemyeT W |-  TEOpPETHYECKHME  OCHOBBI W  MpPaKTUYECKHE
aHaJTU3UPYeT peKOMeHAIMK TI0 Hcmonb3oBanmio R u Python mpu
MTOCTPOESHHBIE peleHny 3afad aHanu3a JaHHBIX, MPOSKTUPOBAHUIO U
MaTeMaTHYeCKHe pa3pabotke cobcTBeHHBIX OHOIMMOTEK B R 1 Python;
MOJIETIH. - Kak oOmue TMOHATHS S3BIKOB MPOTPAMMHUPOBAHUS
peaNn3yIoTCs B S3bIKE BHICOKOTO YPOBHSL.
Ymersn:
- CcOo3laBaTh, HWCCIENOBAaTh MW AHAJIWU3UPOBATH
IIOCTPOEHHBIE MATEMAaTUUYECKUE MOJIEIIN.
Baagers:
- CIOCOOHOCTBIO  CO31aBaTh, MCCIENOBAaTH U
AHAIM3UPOBATH TIOCTPOEHHBIE MAaTEMaTHYECKUE
MOJIEIIH.
3.1 B.IIK-6. Ha | 3narb:
OCHOBE TPOBEACHHOTO | -  TEOPETUUECKHE  OCHOBBI M TIPAKTUYECKHUE
aHaiau3a  (opMHUpPYeT | peKOMEHIAIMK 10 HCrojb3oBanuio R u Python mpu

BO3MOJXHBIC PCIICHU.

PELICHUH 33/1a4 aHajn3a JIAHHBIX, MPOCKTUPOBAHUIO U
pas3paboTke codcTBeHHBIX OnbMoTeK B R 1 Python;

- Kak oOmuye TOHSATHS S3BIKOB MPOTrPaMMHPOBAHUSA
peaTn3yIOTCS B A3bIKE BHICOKOTO YPOBHSI.

Ymern:

- Ha OCHOBE TIPOBEJICHHOTO aHaIN3a (OPMUPOBATH
BO3MOXHBIE PEIICHUS.

Baaners:

- crnocobHOCTRIO  (POPMHPOBATH  BO3MOXKHBIC
pEIIeHNs] HA OCHOBE NMPOBEICHHOTO aHAJIN3A.

4.1 B.IIK-6.
OO00CHOBBIBaET BHIOOD
pemenusi. Odopmiser
pEe3yIIbTaThl

3HaTh:

- TEOPETUUYECKHE OCHOBBI " MPAKTUYECKHUE
peKOMeHAIMK TI0 Hcmonb3oBanmio R u Python mpum
pELICHUH 3ajad aHalW3a JAHHBIX, MPOEKTUPOBAHUIO U




HCCIIEZIOBaHUM. pa3pabotke coOcTBeHHBIX OMOIMoTeK B R 1 Python;
- Kak oO0IIMe TOHSTHS S3BIKOB MPOrPaMMHUPOBAHHUS
PCATH3YIOTCS B SI3bIKE BHICOKOT'O YPOBHSI.
Ymersn:
- 000CHOBBIBaTH BHIOOp pelieHus; 0GOPMIIATH
pe3yJIbTaThl UCCIIEIOBAHUN.
Baapern:
- CcrocoGHOCTBI0 00OCHOBBIBATH BBIOOp pPEIICHUS,
0oQOpMIIATH pe3yabTaThl UCCIECTOBAHUIA.
I[IK-7 Cooco6en | 1.1 B.IIK-7. 3HaeT | 3HATD:
Peann3oBLIBATE CTPYKTYPY M |-  TEOPETHYECKUE  OCHOBHI W  IPAKTUYCCKUEC
MAaTEMATHUCCKHE HPHHIHAIIBI peKOMeHIalMKu 1o wucnonb3oBanuio R u Python mpu
MOZENH ¢ ydeTom | NOCTPOCHHS pemelgpm 3azxa(;1 aHam3a ,6I[agHLIX, HpO;KTIE)pOrl?aHI/IIO u
N v} MMHOT TK TBEHHBIX OMOIHOTEK B R 1 n;
BOBMOIKHOCTEH POrpaMMHOTO pazpaboTke coOcTBe oTe ython;
HPOAYKTA. - KaKk OoOIIMe TOHATHS S3BIKOB MPOrPAMMHPOBAHMS
COBPEMEHHBIX
PEaM3YIOTCS B SI3bIKE BHICOKOTO YPOBHSL.
UH(}OPMaIIMOHHBIX VMeTh:
TEXHONIOTHH " 3HaTh CTPYKTYPy W MPUHLMUIBI MOCTPOCHHUS
IpOorpaMMHUpPOBaHU YRIYPY
MIPOrpaMMHOTIO ITPOJIYKTA.
S ¥ TMPUMEHSTh UX
Baagers:
B Pa3ITIHBIX - cImocoOHOCTRIO  pa3OupaTbcst B IPUHIMIIAX
OTpacisix
MOCTPOEHUS NPOTPAMMHOTO MPOJIYKTA.
TIpOM3BOACTEA. 2.1 BIK-7.  VYmeer | 3narh:
UCIIONIB30BATh METOIBI | -  TEOPETHYECKHE  OCHOBBI M MPAKTHYECKUE
MIPOEKTUPOBAHUS W | peKOMEHAIMU TI0 Hcmonb3oBanmio R u Python mpu
HPOU3BOJCTBA PCIICHUHU 3a/1ay aHall3a JaHHBIX, HPOCKTUPOBAHHIO U
MPOrPaMMHOTO pa3pabotke cobcTBeHHBIX OHOIMMOTEK B R 1 Python;
MMpoOAYKTa, MNPWUHIMUIIBI | - KakK O6HII/I€ IMOHATHA A3BIKOB IIPOIrpaMMHUPOBAHUA
HOCTPOCHHUS, PEATH3YIOTCS B SI3BIKE BHICOKOT'O YPOBHSI.
CTPYKTYPbl U HPHEMBI | YMeTh:
paboTHI C |- HCnoNb30BaTh METOABI IIPOCKTUPOBAHUSA U
MHCTPYMCHTAIBHBIM 1 | 030 icTBA POrPaMMHOTO NPOJIYKTa,
CPeACTBAMH, MPUHIUIBI TTIOCTPOEHUSI, CTPYKTYPbl U MPHUEMBI
HO/JICPKUBAOIMH
cosnate paboThl C HWHCTPYMEHTAIBHBIM U CpPEACTBAMH,
IPOTPAMMHOTO MOJJEPKUBAOIIMMH  CO3/IaHUE  TPOTrPaMMHOTO
HPOJIYKTA. HPOZYKTa.
Baagers:
- CIIOCOOHOCTBIO WCIIOJIb30BaTh METO/IbI
MIPOEKTUPOBAHUS U IIPOU3BOJICTBA IPOTrPAMMHOIO
MPOAYKTa, MPUHIMIBI TOCTPOCHUS, CTPYKTYPhI U
mpuemMbl  paboOThl C  HUHCTPYMEHTAIBHBIM U
CpEACTBaMH,  MOIACPKUBAIOIIUMH  CO3JaHHE
MIPOrPAMMHOI0 MPOJAYKTA.
3.1 B.IIK-7. HWmeer | 3naTh:
NPaKTHYECKU  ONBIT | -  TCOPETUYECKHME  OCHOBBI M IPAKTHYECKHE
NPUMEHECHUS pEeKOMeH/aIMKM 1Mo Hucnosb3oBaHuio R u Python npu
YKa3aHHbIX BBIIIC | pCIICHNK 3aJa4 aHaJin3a MaHHBIX, IMPOCKTHUPOBAHUIO H
METOJIOB U | pa3paboTke cOOCTBEHHBIX OMOIMOTEK B Python;
TEXHOJIOTHH. - KaKk oOIMe TOHATHS S3BIKOB IPOrPAMMHPOBAHHS

peanmy}OTcs{ B SA3BIKE€ BBICOKOI'O ypOBHH.

YMmeTh:

- IMPAKTUYECKUU OIBIT NPUMEHEHUS YKa3aHHBIX
BBIIIIE METOA0B U TEXHOJIOTHH.

Bunagern:




- IPAKTUYCCKHUM OIIBITOM NMPHUMCHCHUS YKa3aHHBIX
BbIIIC METOJ0B U TEXHOJIOTHH.

4. CTpyKTypa U coepKaHue TMCUUIIIMHbI
OO61mast Tpy10€MKOCTb JTUCHUILIMHBI COCTABJISET 8 3a4€THBIX eIUHMUIL, 288 4acoB.

Paznen Buabl yuednoi padoTsl, BKIIOYast Dopmbl
JUCHUIIIHMHBI CaMOCTOATEJIbHYIO pa60Ty CTYAC€HTOB U TeKymero
Ne § TPYA0EMKOCThH (B 4acax) KOHTPOJIsI
n/n = § Jlexun IpakTuyeckue ycnesaeMocTH
2 3 " SAHSTHS (no neoenam
z = = cemecmpa)
&) 5 Oo0masn | U3 Hux - % o g ®DopmbI
5) Tpysoem | mpaktu | Z| O E MPOMEKYTOYHOM
= KOCTh yeckasi Z | arrecraumu (no
MOAr0TO
BKa cemecmpam)
1 Bgenenue B 7 1-2 2 4 4 6 ompoc, MpoBepKa
JITOPUTMBI JIOMAIITHETO
KJIacCH(UKAI] 3aJIaHus
WU U METOJI
OTIOPHBIX
BEKTOPOB
2 Merton K- 7 3-4 2 5 5 1 6 OTIpoC, MPOBEpKa
OMDKANIINX JIOMAIITHET O
coceneit 3aJJaHuUs
3 | Meton 7 5 2 4 4 8 OTIpOC, TPOBEpKa
baiteca JIOMaIIHETO
3aJaHHs
4 JuckpumuHa 7 6 3 5 5 6 OTIpOC, MTPOBEPKa
HTHBIN JIOMAIITHETO
aHaJm3. 3aJaHHs
Opnnodakrop
Hasi MOJIENb
5 Crparerum B 7 7-9 2 4 4 1 6 OTIpOC, TPOBEPKa
OTHOILICHUHU JIOMAIITHETO
HecOanaHcup 3aJaHus
OBaHHBIX
JTAHHBIX
6 CpaBHeHHe 7 10-12 2 5 5 6 orpoc, MpPoBepKa
a¢hekTUBHOC JTOMAIITHETO
TH MOJeNen 3aJaHus
KJIacCU(HUKAIL
U
7 Pexomennare 7 13-14 3 4 4 1 6 ompoc, IpoBepKa
JIbHBIE JIOMAIITHETO
CHCTEMBI. 3aJJaHHs
Ananus
MOTpeOHUTEIbC
KHX
MPEANOYTECHH
i
8 3agaua 7 15-16 2 5 5 1 6 Oryer no
KJIACTEPU3aLH PaKTUYECKON
u 1 Meto] K- MOJTOTOBKE.
CpeaHuX Onpoc, npoBepka




JOMAalIHETO

3a/IaHus
IIpome:xyTou 3ayer,

Has KOHTPOJILHAS
aTrrecTanus paborta

Bcero 3a 1

cemMecTp - 18 36 36 50
108 yacos
Hcropus 1-2 2 5 5 14 onpoc, IpOBEpKa
MaIInHHOTO JOMAIIIHETO
o0ydeHust 3a/laHus
Paznenst 3-4 4 5 4 14 ompoc, IpOBEpKa
MAaIIUHHOTO JOMAILIHETO
o0yueHust 3a/laHus
Monens 5 2 5 5 14 Ompoc, MpOBEpKa
HEUPOHHOU JIOMAIIIHErO
cetu 3aJaHus
Pazpabotka u 6 4 5 4 14 Onpoc, MPOBEpKa
3aIycK JIOMAIIIHETO
HEHPOHHBIX 3aJlaHus
ceTel
Obyuenue 7-9 2 ) 5 14 Onpoc, MpOBepKa
HEUpOHHOU JOMAIITHETO
ceTH 3aJJaHus
Yayumienne 10-12 4 5 4 14 ompoc, IpOBEpKa
HEUPOHHOU JIOMAIITHETO
ceTH 3aJjaHus
CaépTounble 13-14 4 ) 5 14 0Ipoc, IPOBEpKa
HeHpoHHBIE JOMAILIHETO
cetu 3aJaHus
PexyppeHTHBI 15-16 4 5 4 12 Otuer o
€ HEWpOHHBIE PaKTUYECKON
cetn MOJTOTOBKE.
Omnpoc, nposepka
JIOMAIITHETO
3aJaHus
IMpoMme:xyToU 3auer, 2
Hasi KOHTPOJIbHbBIE
aTTecTanus pa6oThI
Bcero 3a 2
ceMecTp - 26 40 36 110

180 yacoB




Oomasn
TPYAOEMKOCT
b 44 76 72 8 | 160
IUCIUILINHEI
288 yacos

Conep:kanue IMCUUIIIMHBI
7 cemecmp

1. Bsedenue 6 aneopummul Kiaccugpukayuu u Memoo onopHuIX 8eKmMopos
1.1. UcTopus

1.2. Ommcanue merona

1.3. IlpeumyniecTBa U HEAOCTATKU

1.4. Paz6op npumepos

2. Memoo K-onuocatimux coceoeti
2.1. Uctopus

2.2. Ommcanne MeToaa

2.3. [Ipeumy1iecTBa U HEAOCTATKU
2.4. Pa36op npumepoB

3. Memoo batieca

3.1. Ucropus

3.2. Onucanue MeTona

3.3. IIpeumytiecTBa U HEAOCTATKH
3.4. Paz6op npumepos

4. Jluckpumunanmusiii anaius. OonopaxmopHas mooenw
4.1. Uctopus

4.2. Onmcanue MeToaa

4.3. IIpenmy1iiecTBa U HEAOCTATKU

4.4. Pa3bop npuMepoB

5. Cmpamezuu 6 omnowenuu HecoaANAHCUPOBAHHBIX OAHHBIX
5.1. Ucropus

5.2. Onucanue Meroaa

5.3. [Ipeumy1iecTBa U HEAOCTATKU

5.4. Pa36op nmpumMepoB

6. Cpasnenue 3¢hchexmusnocmu moodeneii kKiaccugpurayuu
6.1. Ucropus

6.2. Onucanue MeTo1a

6.3. [IpeumyniecTBa U HEAOCTATKU

6.4. Pa36op npumepos




7. Pexomenoamenvhvie cucmemvl. AHaiu3 nompeoumenbCKux
npeonoumeHutl

7.1. Uctopus

7.2. Oniucanue MeTona

7.3. Ilpeumy1iecTBa U HEAOCTATKU

7.4. Pa3zbop npumMepoB

8. 3aoaua xnacmepuzayuu u memoo k-cpeoHux
8.1. Ucropus

8.2. Onucanue MeToaa

8.3. [IpenmymiecTBa U HETOCTATKH

8.4. Pa30bop mpumepos

8 cemecmp
1. Ucmopus mawunno2o ooyueHus
1.1. Pa3nuuusg HCKYCCTBEHHOI'O HWHTEJUIEKTa, MAIIMHHOTO OOy4YeHUs U
rIIyOOKOTO 00yUYeHUs
1.2. KiroueBbie OTKPBITHS
1.3. TexHu4eckuit cTek

2. Paszoenvt mawurnno2o ooyuenus

2.1. Knaccudukanuu pa3aenoB MalimHHOTO O0YYCHHSI

2.2. Paznensl KIIacCHYeCKOro MAaIIMHHOTO OOYYCeHMS, TSN U 3a/1a4l
2.3. O0y4eHue ¢ MoaKpeIIeHuEM, aHCaMOJIA, HEHPOHHBIE CETH

3. Mooenw Hetiponnoti cemu

3.1 Mopens nepuenTpoHa ¥ MHOTOCJIOHHOTO MEePIeNTPOHA

3.2 OyHKIMY aKTUBAIUU (CTymeHYaThid, curMou, tanh, ReLU)

3.3 Mopens HelipoHa 1 HEHPOHHOU ceTH

3.4 Tumbl HEHPOHHBIX CeTeH (MOJHOCBS3HBIE, CBEPTOYHbIE, PEKYPPEHTHBIC,
COCTSI3aTEbHBIE CETU U aBTOKOAUPOBILIUKH )

4. Pazpabomka u 3anycK HEeUpoOHHbIX cemell

4.1 Ilpeno6paboTKa JaHHBIX U CO3/IaHUE TTAKETOB JaHHBIX
4.2 TlpoekTupoBaHre HEUPOHHOU CeTU

4.3 bubmmotexu: TensorFlow, Keras, PyTorch

4.4 PaboTa ¢ npe1o0y4eHHbBIMU MOJEIISIMU

5. Obyuenue HetipoHHOU cemu

5.1 I'pagrieHTHBIN CITYCK U CTOXAaCTUYECKUN IPAIMEHTHBIN CITyCK
5.2 Buzyanu3zaius o0ydeHus

5.3 CoxpaHeHue MOZEIU B Mpoliecce 00yueHUs

6. Yayuwenue neiiponnoui cemu
6.1 Perynspu3zaius BecoB



6.2 Pannsist octaHOBKa 00y4YeHUS

6.3 [llymoBasi KOMIIOHEHTa U OTCEB

6.4 K-6:10uHast mepekpecTHas mpoBepKa
6.5 ABTOMOI00p TrUTIEpIIApaMETPOB

7. Ceépmounsie HellpOHHble cemu

7.1. VYnyumenue (QyHKUMM TOTEPh JJsi  TOBBIMIEHUS  CBSA3HOCTU
N300paKEeHUN

7.2. Yayumienne CNN ¢ TOMOIIBIO pacIMpeHust H300pakeHus

8. Pexyppenmubie HellpOHHble cemu
8.1 IlpumeHeHne peKyppPEHTHBIX HEUPOHHBIX CETEH
8.2 Moaudukaumn peKyppeHTHBIX HEUPOHHBIX CETeH

TeMbl IPAKTHYECKUX 3AHATHH (IPAKTHYECKON MOJATOTOBKH)
7 cemecTp

[IpakTueckoe 3anstue Ne 1.
Tema: 3amyck cpenbl pa3paOOTKM M BBINOJIHEHHWE 3aJlaHusl  Ha
KJIaCCU(DUKAIIMIO TaHHBIX
[TpakTnueckoe 3ansitue No 2.
Tema: BeinosiHeHUE 3aaHus U1 METOAA OIIOPHBIX BEKTOPOB Ha IIpUMeEpe
OUMPIKEBBIX JTAHHBIX

[Ipaktuueckoe 3anstue Ne 3.
Tema: Beimonuenue 3aganus 11 Metona K-ommkaimmx coceneit

[TpakTuueckoe 3ansitue No 4.
Tema: BeimosHenue 3amanus it Metoia baiteca

[IpakTnueckoe 3anstue Ne 5.
Tewma: BoinosiHeHWE 3a1aHUI 111 METOJ0B IMCKPUMHUHAHTHOTO aHAIM3a

[TpakTueckoe 3ansitue Ne 6.
Tewma: BolmioniHeHHE 3a1aHUI HA YUCTKY U OQIAaHCUPOBKY JaHHBIX

[Ipaktnueckoe 3ansitue No 7.
Tewma: BeinosiHeHUE 3a1aHUA 111 PEKOMEHIATEIILHON CUCTEMBI

[IpakTnueckoe 3anstue Ne 8.
Tema: BeInonaHeHwe 3amgaHus IS METOJa KIACTEpU3AllMHM JAHHBIX K-
CpPEIHUX
Tembl NpaKTHYECKHUX 3aAHATHH (MPAKTHYECKON MOATOTOBKH)
8 cemectp



IIpakTnueckoe 3ansatue Ne 1.
Tema: 3amyck 1 OCBOEHHE CpeNbl pa3padoTKU

[IpakTnueckoe 3ansitue Ne 2.
Tema: Peanuzarus HelipoHa U HEUPOHHOM CETH HE UCIOIL3Ys PPEHMBOPKOB

[IpakTueckoe 3ansitue Ne 3.
Tema: 3amyck HeliponHol cetu B TensorFlow mst mpumepa MNIST

[TpakTuueckoe 3ansitue No 4.
Tema: OnTuMu3anus ¥ yaydlieHus: npumepa u3 3anatus Ne 3

[IpakTueckoe 3anstue Ne 5.
Tema: Peanmuzauus AONOJHUTENBHOTO HHTepdeiica [Uisl  3arpy3Ku

COOCTBEHHBIX JAaHHBIX JUIS POBEPKHU PabOTHl HEHPOHHOM ceTu u3 nmpumepa Ne 3 u
Ne 4

[IpakTnueckoe 3ansitue Ne 6.
Tema: Peamuzamust momoOHOM HeWpoHHON ceTu w3 npumepa Ne5, HO ¢
UCIIOJIb30BaHUE APYTUX (HPEHMBOPKOB

[IpakTueckoe 3anstue Ne 7.
Tema: 3ammyck peKypeHTHON HEUPOHHOM CETH.

[IpakTnueckoe 3anstue Ne 8.
Tema: 3amyck CBEpTOYHON HEMPOHHOU CETH.

5. O0Opa3oBarejibHble TEXHOJIOTHHM, IMpPHUMeHsieMble TIPH OCBOEHHH
AUCHUNIIHMHBI
OCHOBHBIMM BHJaMH O00Opa30BaTENbHBIX TEXHOJOTHUW, MPUMEHSIEMBIX MpU

W3YYECHUU  JUCHUIUIMHBI,  SBISIOTCS  JICKIMHM,  IPAKTUUYECKUE  3aHATHUS
(mpakTHYecKas TIOATOTOBKA), KOHTPOJHMpYyeMash CcaMOCTOsITeNbHas padoTa,
caMoCTOsITeNIbHAs padoTa.

Jlek1IMOHHBIE 3aHATHS TIO TUCHIUILTMHE OCHOBBIBAETCS HAa aKTUBHOM METOJIE
oOydeHusi, TMPH KOTOPOM CTYACHTHI HE MACCHUBHBIC CIyIIATeIW, a AKTUBHBIC
YYaCTHUKHU 3aHATHS, OTBEUAIOIINE Ha BOMPOCHI IPETOAaBaTEIs.

B xone mpoBeaeHNs TPaKTHUECKUX 3aHATUH, TPEyCMaTPUBAIOIINX yIacTHE

OOyJarolmuxcs B BBIMIOJHEHUH OTACTBHBIX JJIEMEHTOB paboOT, CBA3AHHBIX C
Oyaymieit mpodeccHoHaTbHON ACSITENTbHOCThIO, OCYIISCTBISIETCS MPaKTHUYECKast
MOJITOTOBKA.
OOyuaroruecss  TpoaoxkaroT (GopMUpoBaTh MNPOPECCUOHANILHBIC YMEHUS U
HaBbIKM 1O 00pabOTKEe M aHaIM3y HaydyHOM WHQOpMAMM M PE3yJIbTAaTOB
UCCJIETOBaHUM, MTOJTyUYE€HHBIE TP MPOXOKICHUH CIAEAYIOUINX JUCIUILINH:

Bseoenue 6 ananuz oanHuix;



busnec u unnosayuu 6 cpepe UKT;

Meneoocmenm 6 cghepe UKT.

[IpoxokaeHne NpakTUUYEeCKOM MOJArOTOBKH B paMKax MPaKTUUYECKUX 3aHITHIM
dbopMupyeT CIMOCOOHOCTh MPOBOJUTH HCCIIEIOBATEIbCKYIO JESITEIBHOCTh B
MaTeMatuke,  (QOpMyaMpoBaTh M pemaTh  CTaHAApTHBIE  3aJaud B
UCCIIeIOBaTEeNbCKONW AesTenbHOCTH. OOyyarouuecs TpoaoiKaT (OpMUPOBATH
npodeccuoHanbHble YMEHHUS W HaBBIKM MPH MPOXOXKIECHUU IMPOU3BOJICTBEHHOM
npaktuku (HUP), nmpu Hanucanun 6akamaBpcKux padoT.

IIpumepul npogheccuonanvhvix delicmsuii: yMeHue paboTaTh ¢ JIMTEPATYPOH,
CpaBHUBATh M3JI0)KEHUE OJIHUX M TEX K€ BOIMPOCOB B PA3JIMUHBIX HCTOYHUKAX;
pelIeHre 3a7a4 AHAJTUTUYECKOTO XapaKTepa; CaMOCTOSATEIbHOE JI0Ka3aTEeNIbCTBO
OTIENbHBIX (HakTOB; OQOpMIIECHHE pe3yJIbTATOB HAYyYHO-UCCIIEI0BATEIHLCKIX
pabor.

Ipumepst 3a0au. B xo1e peanuzanuu NpakTUUECKONW MOJTOTOBKH CTYICHThI
pelaioT 3ajlayd, HamnpaBJICHHbIE Ha aHAIM3 W 00pabOTKYy JaHHBIX METOJIaMHU
MaIIMHHOTO O0y4YeHUs W TIyOOKOoro oOydeHHs, Ha MpUMepax U3 (PUHAHCOBBIX,
MEUIIMHCKHX, T€OJOTHYECKUX U MPoUnX cdep.

Peanmu3anyss  KOMIETEHTHOrO  IOAXOJAa  IPEIyCMaTpPUBAET  LIUPOKOE
UCIOJIb30BaHUE B Y4YE€OHOM TMpOIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (POpM
IOPOBEJACHUS 3aHATUNA (KOMIIBIOTEPHBIE CHUMYJSIIMM, pa300op KOHKPETHBIX
cuTyalnui, paboTa HajJ MPOEKTaMH) B COUYETAHUU C BHEAYyAUTOPHOM pabOTOH C
1EbI0 (POPMUPOBAHMS U PA3BUTHUS IPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIIUXCSI.

OdpekTuBHOCT  NPUMEHEHUsT  MHTEPAKTUBHBIX  (opM  00yuyeHus
obOecrnieunBaeTCs peasiu3alen cleIyomnuX YCIOBUM:

* CO3[laHME€ JMAIIOTMYECKOr0 MPOCTPAHCTBA B OpraHU3alLMHU y4eOHOTO
npolecca;

* HCMOJb30BAHUE MPUHLUIIOB COLMATIBHO — MICUXOJOTMYECKOTO 00yUYEHUs B
y4eOHOM ¥ BHEYUCOHOM JIeSITCIILHOCTH;

* MOHHUTOPUHI JIMYHOCTHBIX OCOOEHHOCTEW U  MpodeccHnoHaIbHOM
HaIpPaBJIEHHOCTHU CTYJICHTOB;

* (QopmMHupoBaHHE TICHUXOJIOTUYECKOM TOTOBHOCTH IMpernojaBaTeseld K
UCIIOJIb30BaHUIO MHTEPAKTUBHBIX (OpM 0O0y4YeHMs, HANpaBJICHHBIX HA pa3BUTHE
BHYTpPEHHEH aKTUBHOCTHU CTYCHTOB;

Hcnonb3oBaHne MHTEPAKTUBHBIX (DOPM M METOJIOB OOYUYEHHUS HaAIpaBJiEHO
Ha JOCTHKEHUE Psiia BAXKHEUIIUX 00pa30BaTEIbHBIX LEJCH:

* CTUMYJMpPOBaHUE MOTHBALMM W HMHTEpeca B 00JIACTU aHAM3a CIIOKHBIX
CUCTEM U 00pabOTKM JAHHBIX U B 00IIE00pa30BaATEILHOM, OOIIEKYJIbTYPHOM H
po(ecCHOHAILHOM IUIaHE;

* MIOBBIIIEHUE YPOBHS aKTUBHOCTU U CAMOCTOSITEIbBHOCTH 00y4aeMBbIX;

* pa3BUTHE HABHIKOB aHAJIN3a, KPUTUYHOCTHU MBIILJIEHUS, B3aUMOJCHCTBUA,
KOMMYHHKAIIIH;

* caMOpa3BUTHE U pa3BUTHE OO0yyaeMbIX Ojaromapss aKTUBH3AIUU
MBICITUTENIBHOM ~ JESITEIbHOCTH M JUAJIOTMYECKOMY  B3aUMOJEUCTBUIO  C
npernoAaBaTesieM U IpYruMH YYaCTHUKaMH 00pa30BaTeIbHOIO IpoIecca.



VYaenbHbl BeCc 3aHATUN, MPOBOJUMBIX B HWHTEPAKTHBHBIX (opmax,
ONpEeNeNseTCs] TJAaBHOM 1Enpl0  (MUCCHEHN) MporpaMMbl, OCOOEHHOCTBIO
KOHTHHI€HTa 00y4YalOIUXCsl U COIEPKAHUEM KOHKPETHBIX TUCLUIUIMH, U B IIEJIOM
B y4eOHOM Mpollecce OHM JAOJKHBI COCTaBIsATh He MeHee 40 % ayIuTOpPHBIX
3aHATHI. 3aHATHS JIEKIIMOHHOTO THIA JJI1 COOTBETCTBYIOIIMX IPYII CTYJEHTOB HE
MOTYT cOCTaBJIATH Oosee 20% ayauTOPHBIX 3aHATHI.

B pamkax yueOGHOro Kypca MpeayCMOTpPEHBI BCTPEUH C TMPEACTABUTEISIMU
HAYYHBIX OPTaHU3ALNN U TPEICTABUTEISAMU PA3NUYHBIX HAYYHBIX IIKOJL.

Oco6eHHOoCTH TPOBeeHNs 3aHATH 119 UHBAJAM0B U Jul ¢ OB3

[Ipu oOyueHHMM WHBAIMIOB W JHIl C OrPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
UCIIONB3YIOTCS.  MOJXOABI,  CIIOCOOCTBYIOIIME  CO3/[aHHI0  Oe30apbepHOi
00pa30BaTeNbHON Ccpefpl: TeXHOJOTHH AU pepeHunannd U UHAUBUAYATU3ALNH
oOyuyeHus, IPUMEHEHUE COOTBETCTBYIOIIMX METOAMK MO paboTe ¢ MHBAIHUIAMHU,
UCIIOJIb30BaHUE CPEJICTB IUCTAHIIMOHHOTO OOIIECHUS.

JUis  CTyIEHTOB C  OrpaHMYEHHBIMH  BO3MOXHOCTSAMHU  3JI0pPOBbS
OpEeIyCMOTPEHbI cleayromue (opMbl OpraHU3aluu yY4eOHOTo mpolecca U
KOHTPOJISI 3HAHUI:

- 0/151 C1A00BUOSAUUX.

obecrieunBaeTcsl MHIMBUAYaIbHOE paBHOMEPHOE ocBelleHue He Menee 300
JFOKC;

JUIS ~ BBIIOJIHEHUS ~ KOHTPOJBHBIX  3aJaHU TpuU  HEOOXOJAUMOCTH
MIPEIOCTABIISCTCS YBETUYHBAIOIIEE YCTPOMCTBO;

3aaHusl JJI1 BBITIOJHEHUS, a TaKK€ MHCTPYKIHS O TMOPSAIKE BBITTOTHEHUS
KOHTPOJIBHBIX 33JJaHHid 0POPMIISIOTCS YBEIMYCHHBIM mpudToM (pazmep 16-20);

- OJ1 27YXUX U CTLAOOCABIUAWUX.

o0ecrnieunBaeTcs HAJIMYKME 3BYKOYCUIIMBAIOLICH anmnapaTrypbl KOJJIEKTUBHOTO
M0JIb30BaHUA, npu HEOOXOMMOCTH CTyJEeHTaM PE0CTaBIISAETCS
3BYKOYCHJIMBAIOLAs anmnapaTypa UHIWBUYaJIbHOTO MOJIb30BaHMS;

- 07151 IUY C MANCENLIMU HAPYULEHUAMU PedlU, 2TYXUX, C1abOoCTbIuUaAuUxX

BC€ KOHTPOJbHBIC 3a/1aHUS MO KEJIaHHUIO CTYJEHTOB MOTYT MPOBOJUTHCS B
MHChbMEHHOH (hopme.

OcHoBHOUM  ¢opMmoOif  opraHuzaluu  y4eOHOro mpolecca  SBISETCS
WHTETPUPOBAHHOE OOYyYEeHHE WHBAJIUAOB, T.€. BCE CTYIEHTHI OOyYaroTCs B
CMEIIaHHBIX TPYMMax, WMMEIT BO3MOXXHOCTh TIOCTOSHHO OOIIAThCA  CO
CBEPCTHHUKAMH, JIETUYE aJalTHPYIOTCS B COITUYME.

[Ipn oOyueHWW nHII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH W WHBAJIHIIOB
UCIIOJB3YIOTCS  TOJXOJIBI, CIOCOOCTBYIOIIIME  CO3JaHuI0  Oe30apbepHOi
00pa30BaTEeNbHOM CPENbl: TEXHOJOTHH AU GEepeHIINalud U WHINBUIYATH3AIIH
oOy4yeHus, COMPOBOXKICHHE THIOTOPAMHU B 00pa30BaTEIBLHOM IPOCTPAHCTBE;
YBEJIIMYUBAETCSI BPEMsI Ha CAMOCTOSITEIbHOE OCBOEHHE MaTepHaia.

6. YueOHO-MeTOOAMYECKOEe oOecleyeHHe CaMOCTOSATEJbHOH pPadoThl
cTy1eHTOB. OueHOYHbIe CPeICTBA /JIsl TEKYIIero KOHTPOJIS YyCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAUMHU 10 UTOTaM OCBOEHUS TUCIHIJIMHBI.



C uenpl0 KOHTpPOJIS 3HAHUM NpPeayCMOTpEeHa KOHTpojibHas pabora B 7
CEMECTpe U 2 KOHTpoJbHbIE paboThl B 8 cemectpe. [IpomexyTouHas arrecranus
COCTOUT B KOHTPOJIE TIOCELIAEMOCTHU U BBINOJIHEHUS TEKYIIUX JOMAIIHUX 3a/1aHUH.
HtoroBass arrecranys MNPOBOJUTCS 10 TEOPETUUYECKUM BOIpOCaM Kypca WU
BOIPOCaM TECTUPOBAHUS.

KOHTpoJIbHBIE BOIIPOCHL.

BBenenue B anropuTMbl KilacCU(UKALUU U METOJ ONIOPHBIX BEKTOPOB
Meroa K-0mmxkailiux cocenen

Meron baiteca

JuckpumuHaHTHBIN aHam3. OnHO(MaKTOpHAS MOCITH
Crpateruu B OTHOIICHUU HeCOATaHCUPOBAHHBIX JaHHBIX
CpaBHenue 3(pPeKTUBHOCTH MOieIIed KilaccuPpuKauuu
PexoMeH1aTebHbIE CUCTEMBI

3amaya KjIacTepu3aluu U MeToJl K-cpeHux

HcTtopust MaiuHHOTO 00y4YeHUs

0. Paszmensl MammmHHOTO O0YUYCHHS

1. Monenb HEMPOHHOM ceTH

2. Paspabotka u 3amycK HEHPOHHBIX CeTel

13. OOGyueHue HEWPOHHOMU ceTU

14.  VYnayumeHue HEHPOHHOU ceTH

15. CBépTOuHBIE HEWPOHHBIE CETU

16. PexyppeHTHbIC HEMPOHHBIE CETU

PRBOOO~NOoOOA~WNE

HDI/IMCD 3a4aHus OJ11 CAMOCTOATCIBHOI'O PCIIICHU .

PacnioznaBanue pykonucHsix 1mudp u3 Habopa nanaeix MNIST ¢ momomisio Keras
(cMm. https://colab.research.google.com/drive/10-y_ZqYesz5G39-_ul4f-
HaglgO0awUPt?usp=sharing)

3ananme 1. [ToaroToBuTh NaHHbIe At 00yYeHUs CETH, CO3/1aTh HEHPOHHYIO CETh,
00y4YUTh HEHPOHHYIO CE€Th, COXPAHUTH O0YUYECHHYIO HEHPOHHYIO CETh.

3amanue 2. Mcnonp3oBark ceTh W3 3aMaHus | U1 pacrio3HaBaHUs PYyKOIMCHBIX
uu@p 3arpy3uB CBOKO KaPTHHKY.

3amanue 3. YIyumuTh Ka4eCTBO pabOThI CETH.

ITpuMep 3aganus JUsE KOHTPOJIBHOU PAOOTHI.

3anaHne. Onmucars B BHUAC OJIOK-CXEM OCHOBHBIE MCTOAbI MAaIITMHHOT'O O6y‘-ICHI/I$I.

3aganue. Paccumrars, ucnonb3ys Qopmyny baiieca BepoSATHOCTH HCXOJOB B
pa3HbIX cepax AesTeTbHOCTH.


https://colab.research.google.com/drive/10-y_ZqYesz5G39-_ul4f-Haglq0awUPt?usp=sharing
https://colab.research.google.com/drive/10-y_ZqYesz5G39-_ul4f-Haglq0awUPt?usp=sharing

3apanue. CpaBHUTH 2(HEKTUBHOCTH METOJOB KIIaCCUDUKATIHH.

3apanue. Cpemaiite o03opHyro Tabmuiyy s 10 QyHKIUNA akTHUBAllUU |
3aMporpaMMUpOBaTh UX.

K OCHOBHBIM y4eOHO-METOAMUECKUM CpeIcTBaM oOecIrieueHus
CaMOCTOSITeJIbHOM PabOThl CTYJACHTOB OTHOCSTCS PECypChl HaydHOH OHOJIMOTEKH
CI'Y, aJIeKTpOHHBIC METOAMYECKUE MaTEpUalbl, YKa3aHHbBIC B I1.8.

OueHouHbIe CPeCTBA MO MPAKTUYECKOI MOATOTOBKE B PAMKAX
NPaKTHYECKUX 3aHATHIA
Cemectp 7,8

[To utoram npakmuueckoti n0020mMoBKY COCTABIISIETCS MUCbMEHHBIM OTYET.
CTyneHThl TpEACTaBISAIOT Ha Kadeapy OTYeThl O MPAKTUYECKOW MOATOTOBKE B
NeYaTHOM WJIH JIEKTPOHHOU (hopme, 0OpMIIEHHBIE B COOTBETCTBUU C MPaBUIIAMU
U TpeOOBaHMAMM, YCTAHOBJICHHBIMH YHuUBepcuTeToM. llocime mnpoBepku u
MpEABApPUTEILHON OIIEHKM O3THX OTYETOB PYKOBOJUTEISIMH IPAKTUYECKOU
MOATOTOBKU (C WX TMOJIIMUCHIO) CTYJAEHTHI YCTHO OTYUTHIBAIOTCSA MO MPaKTHKE.
OCHOBHBIMH IIEJIIMHU OTYETA SIBISIOTCS:

- KpaTKO€ H3JI0KEHHE TEOPETUUECKUX M MPAKTUUYECKUX OCHOB M3YUYEHHBIX
paHee pe3yJbTaTOB, WCIOJIb30BAHHBIX B XOJE MPOXOXKACHUSA TMPAKTUYECKOU
MOATOTOBKH;

- (opManuzanusa U JIETAJIbHOE U3JIOKEHUE Pa3padOTOK, OCYIIECTBICHHBIX
CTYJICHTOM B XO/JI€ MPOXOKICHUS MPAKTUYECKON MOJITOTOBKH;

- BBIBO/IbI, TTOJTYYEHHBIE B PE3YyJIbTAaTe BHITIOTHEHUS pabOT MO MPaKTUUECKOM
MOATOTOBKE.

THUnoOBOM OTYET MO MPAKTUKE BKJIIOYAET CICAYIOIINE Pa3/ICIIbl:

® TUTYJIbHBIA JHUCT C HAUMEHOBAaHUEM TEMbI pPalOOThI, BHITIOJIHEHHOW Ha
MPAKTHUKE;

e BBeJcHME ¢  OOOCHOBaHMEM  aKTyaJbHOCTH  HW3y4yaeMOW  3ajJlauu,
bopMyIUPOBKOH 11€JIel paboThI, €€ KPAaTKUM COACPKAHUEM M BO3MOMKHBIX
IIPUMEHECHUM;

® I[IOCTAHOBKAa 3a/laud, IOCTPOCHUE €€ MaTEeMaTHYEeCKOM MOJelIu |
TEOPETUUECKOEe 000CHOBAHUE PEIICHHS 3a/1a4H;

e pa3paboTka aJiropuTMa pelieHus paccMaTpUBaeMOM 3a/1a4H;

e peanuzalus ajropuTMa Ha OJIHOM U3 SI3BIKOB MPOrpaMMUPOBAHUS U
MPOBEpKA MPABUILHOCTH IPOTrpaMMbl Ha KOHKPETHOM MIPUMEpE;

® CIIMCOK JUTEPATyphl, WCIIOIH30BAHHOW TpH paboTe W IMUTUPOBAHHOU B
OTUETE;

® TMPWIOKEHUS C OCHOBHBIMH TEKCTaMH TPOTPAaMMbl U pe3yibTaTaMu
BBITIOJTHEHUS POTPAMMBI (€CJIM OHU €CTh).

7. lanHble 1J14 y4eTa ycneBaeMocTu cTyaeHToB B BAPC
Ta6nuna 1.1. Tabnuia MakCUMaIbHBIX OAJIJIOB IO BUJIaM YUEOHOM €S TeTbHOCTH.

1 | 2] 3 | 4 | 5 [ 6 [ 7 | 8 | 9|




Jlpyrue [TpomexyT
Jlabopato |I[IpakTrue [CamocTosiTe| ABTOMAaTU3UD|  BHUIBI
Jlekum . O4YHas
Cemectp pHBIE CKHE JbHAS OBaHHOE yueOHOMI Hroro
u aTTecTanu
3aHATUS | 3aHATUA paboTa |TecTHpOBaHME|AEATEIHHO B
CTH
7 10 0 30 20 0 0 40 100
8 10 0 30 20 0 0 40 100

IIporpamMmma oneHUBaHUS YUeOHOI 1esITeTbHOCTH CTYAeHTA
7, 8 cemecTp

Jleknum.

[TocemnaemMocTh, aKTUBHOCTb; KoJInuecTBO O0anioB — ot 0 go 10.
Kpurepun onieHku:

- He Oouiee 50% ot ymcna 3aHsaTui B cemectpe — () 6amios;

- 0T 51% no 80% — 5 6amoB;

- He menee 81% 3anaruii — 10 6amos.

I[IpakTH4yeckue 3aHATHS
[IncbMEHHBI OTYET MO NPAKTUYECKOW MOATOTOBKE. YCTHBIM OTYET CTYAECHTA
BKJIFOYAET PACKpBITHE LENel W 3a7ady MpaKkTUYECKOM MOArOTOBKH, OMNHCAHHUE
BBIIIOJIHEHHOM pa0OThl C YKa3aHWEM IPUMEHEHHBIX METOJOB U CpENCTB, €€
KOJIMYECTBEHHBIX U KaYE€CTBEHHBIX XapaKTEPUCTHUK, BHIBOBI.
AHanu3 pe3ysbTaToB NPAKTUYECKOM IOArOTOBKHM ITPOBOJIUTCA IO CIEAYOLIUM
napameTpam:
. 00bE€M U KaueCTBO BHITIOJIHEHHON PabOTHI;
. KA4€CTBO aHAJIUTUYECKOr0 OTYETA, BBIBOJIOB U MPEJIOKEHNN;
. COOJIIOZICHHE CPOKOB BHITIOJHEHUS pa0OTHI;
. CAMOCTOSITEJIbHOCTh, MHUIIUATUBHOCTb, TBOPUECKHH 10AX01 K paboTe;
5. CBOEBPEMEHHOCTh MPE/ICTABIICHUS U KAU€CTBO OTUYETHOM TOKYMEHTALIUH.
(ot 0 mo 30 GayoB).
Kpurepun ouenku:
- meHee 25% — 0 6amos;
- o1 25% 1o 50% — 10 6amios;
- ot 51% mo 75% — 20 6amios;
- 0T 76% 1o 100% — 30 Ganos.

AW N =

JlaGopaTopHble 3aHATHSA
He npexycmoTpeHsL.

CamocrosiTesibHas padoTa.
OrneHuBaeTCsl KadyecTBO M KOJMYECTBO BBINOJHEHHBIX JIOMAIIHUX padorT,
I'PaMOTHOCTh B 0POPMIIEHUH, MPABHIIBHOCTD BbINoJIHEHUd (0T 0 10 20 6amioB).

ABTOMATH3MPOBAHHOE TECTUPOBAHUE.
He penycmotpeno.



Jlpyrue Buabl y4eOHOM 1eiTeILHOCTH.
He npenycmoTpeHo.

IIpoMeskyTOUYHAS aTTEeCTALMS.

[IpencraBnseT coboi yCTHBIN onpoc 1o omiteram. J{nanazon 6amios ot 0 go 40.
OTBeT Ha «OTINYHOY/ 3auTeHO oleHuBaercs oT 31 1o 40 6auios;

OTBeT Ha «XopoIIoy»/ 3auTreHo oreHuBaeTcs ot 21 1o 30 6amios;

OTBET Ha «YJOBIICTBOPUTEIHHO» / 3auTeHO oreHuBaeTcs oT 11 1o 20 6amios;
OTBeT Ha «HEYAOBICTBOPUTEIEHO»/ HE 3auTeHO oneHuBaercs ot 0 1o 10 6amios.

Taxkum 00pa3om, MaKCUMaJIBHO BO3MOJKHAsE CyMMa 0ajiioB 3a BCE BUABI YICOHOM
JeATeTLHOCTH CTyneHTa 3a 7, 8 cemectp mo mucnumuimHe «Crenkype 5.2»
coctasisieT 100 6aios.

Ta6auma 2.1. Tabnuma nepecyeTa MOJYYEHHOM CTYJIEHTOM CYMMBbI OajiioB IO
mucnuruinae «Crienkypce 5.2» B OlieHKY (3a4er):

61-100 3a4TEHO
0-60 HE 3a4TEHO




8.  VYuebGno-merommueckoe u  uHpOpMANHOHHOE  ofeclevyeHHe
AUCHHIIHHBI,
a) Jurteparypa:

1. Ocunos, I'.C. Merozs! uckycctBeHHOTO HHTeUIekTa / I, C. OCHIIOB. -
Mocksa : DUIMATIINT, 2011. - 296 c. : u. - bubmmorp.: ¢. 288-295 (137 nass.).
- ISBN 978-5-9221-1323-6.  Jvt 1.4

\ /

2. Ilerar, A. Heuetkoe MozenupoBaHne M yIpaBieHHe = Fuzzy Modeling
and Control / A. Ilerar ; nep. ¢ aurn. A. I'. TTogsecosckoro u IO, B. TromeHnnesa
nox pen. HO. B. Tromennesa. - 2-e u3n. - Mocksa : BMHOM. JlaGoparopus
3Hanui, 2020. - 798, [2] c. : w1 - (AnantuBHbIE U UHTEJUICKTYalIbHbIE CUCTEMBI). -
[Heu€rkoe MozmenmpoBanue u ynpapienue] . - bubmuorp.: c. 767-785 (345 nass.).

- Ilpenm. ykas.: c. 786-794. - ISBN 978-5-9963-1495-9., :

3. I'myxux, N.H. WHTeIIIEKTYabHBlE HHBOPMALIMOHHBIE CHCTEMBI yueo.
nocodue /Uit CTYAEHTOB BBICHL Npod. obpasosanus / U. H. I'myxux ; [OY BITO
+ "TroMeHCKUH  TocynapcTBeHHBIH yHHBepcurer". - MockBa M3, uentp /.
"Axagemus”, 2010. - 109, [3] c. : Tabm. - (Belciree mpodeccuoHanmbHOE
obpaszoBanue. MHpopMaTHKa U BBIYHCIUTENLHAS TeXHKKa). - bubmmorp.: ¢. 107-
108 (24 nasB.). - ISBN 978-5-7695-7089-6.
0) nporpammHoe ofecnedenue u HurepHer-pecypcenl %

1) https://colab.research.google.com/

2) HaGops! Big Data nm1st ananu3a https://www.kaggle.com/datasets

3) Ilnardopma msnarensckoit cuctemsr LaTeX https:/www.overleaf.com

4) Tlnardopms! oHnaiiH-KoOHpepeHIwit https://meet.google.com, https://zoom.us
5) Omnnaiin nocku https://r8.whiteboardfox.com u https://miro.com

6) OmiaiiH HHCTPYMEHT JUTS CO3IaHMUS MHTEJJICKTYaIbHBIX KapT https://coggle.it
7) OpenOffice.org Base (cBoGoHOE [10)

8) Cucrema o6pasosarensHpx kypcos MOODLE course.sgu.ru

9) Ilnardopma nucranumonnoro o6pasosanus HAY CI'Y https://ipsilon.sgu.ru
10) DnekTpoHHO-GMOIMOTEUHbIE  CHCTEMBI (OBC), moctym Kk KOTOpBIM
TPCAOCTABIIACTCA M3 BHYTPEHHEH CeTH yHHMBepcHTeTa (M (akyspTeTa), a Takike
VHIUBUIYAlIbHO O0y4arolmmes u3 BHemHel cetr: DBC u3naTelbeTsa «JlaHby;
OBbC wusnarenscTBa ‘<<IOpa1?IT>>; ObC  «Ibooks.rup; DBC «PYKOHT»; 3BC
«Znanium.comy; D5C «bubnmopoccukay; D5C «IPRbooksy;




9. MartepuajibHO-TeXHHYeCKOe o0ecnedeHne JMCUMIINHbI

[IpenonaBanne  [aHHOM  JUCUMIUVIMHBL HE  TpeOyeT  ClenuabHON
MaTepUaIbHO-TEXHUYECKOM  0a3pl.  Bo3MOXHO  mpoBefeHHE  3aHATUH B
KOMITBIOTEPHOM KJIACCE.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC BO mo
HampaBieHuto noarotoBku 38.03.05 «busHec-unpopmatukay u NPOPUITIO
«YmnpaBneHue OU3HEC-TIPOLIECCAMU.

Agtop: noueHt kadenpsl TOUCA, k.3. Hayk DaiiznueB A.P.

[Iporpamma pa3paboTana Ha 3acenaHud kKadenpel Teopun (QYHKUAA U

CTOXaCTUYECKOTO aHanu3a oT 25 okta0ps 2021 roxa, mpotokon Ne 2.



